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Metronome,  the,  161 

Microscope,  the,  679 ;  microscope.  Perry's, 
2.13 

Microscopic  accessories,  416.  613 ;  micro- 
scopic appearance  of  starchos,  493,  612 

Microscopical  examination  :  of  cocoa, 
293 ;  of  coffee  and  chicory,  81 

Mllbum's  apparatus  for  desiccating  grains, 
IS 

Millstones,  128, 153.  201.  373 

MUtonlan  bicycle,  the.  852 

Mitralllense,  the  French,  618 

Model  engine  ptmip,  167 ;  model  steam- 
engine,  213,  236 

Moistening  labels,  1.<KI 

Momentum  and  attraction.  444 

MoncriefTs  hydro-pneumatic  gun-carr!age, 
664 

Money,  Irlah  ring,  238 

Moon,  the.  48 

Mordan'a  self-centering  chuck,  514 

Mortising  timber,  81 

Motion  :  link,  852,  425,  620,  641,  .'rfW; 
innar,  545;  motions  and  figure  of  the 
earth,  7,  89, 136,  209 

Motive  power,  improvements  in,  224 

Mounting  planing  machine,  493 

Mowing  machine,  Allen's,  156 

Musical  notation,  496 

Mussel-climbing.  661 

Muzzle  for  dogs,  405 

TSfAMEB  on  plans,  141,  18S 
Nature,  sketching  from,  a  4,  106 
NebolB  and  comets,  273,  296 
Needham's  starter  for  sewing-machines, 

282 
Nets,  fishermen's,  380 
New  lathe  by  George   Plant,  421 ;   new 

style  of  railway,  277 ;  New  York  poon- 

matic  tunnel  3'i,  36, 87 
Notation,  musical,  486 


OBTAININQ  motive-power,  224 
Occullatlon  of  Saturn,  186 
Old  coins,  94.  118 
Opera-g1aJ4s  lenses.  136.  186 
Operations  of  the  vood-boring  beetle.  176 
Optical  and  spectrosooplcal.  323,  500,  586 
Organ  accordion  stand,  646  ;  organ  blow- 
ing, 228;  organ  constniction.  112 
"  Otter"  for  lifeboat  service,  23^1 
Oval,  526 
Oxjhydrogen  gas  stove,  41 

PASDIiE-'VTEEEUI,  Wrights,  108 

Pan,  vacutmx  393 

Papers,  clip  for.  284 

Pambolising  specula,  37 

Paris,  defences  of,  660 

Patent :  apparatus  for  cleaning  grain, 
.348;  coil  Varley's.  20;  compound  set, 
128  ;  rotary  spader,  64  ;  staricr  for 
sewing-machines,  2.12  ;  wedge-driving 
drums,  113 

Patterns :  cylinder,  260 ;  girder,  269 

Pedespeed.  the,  61 

Perkins's  high-pressure  engine,  109 

Perry's  microscope,  263 

Perspective,  332  ;  perspective  drawing, 
397 

Phantom  bicycle,  277 

Photographic.  338 :  photographic  tent,  620 

Photoscope.  the,  377 

Piano  string-space,  352 

Piston  pressure,  699 ; 

Pistons,  EaraslKjttom's,  405 

Plan  for  carrying  trains  across  the  Straits 
of  Dover.  3'24 ;  plan  for  cutter-bar.  187 

Planet  Vulcan,  the  supposed,  84,  137 

Planing  machine,  429,  498 

Plans,  names  on,  141,  188 

Plant,  cochineal  137 ;  Plant's  lathe,  421 

Plongh,  bookbinders'.  2,';9 

Pneumatic  tunnel  New  York,  32,  36,  37 

Polariscope,  the,  468 


Polytechnic  barometer,  Boyal,  8 

Portable  steam  engine,  469 

Potato  dibble,  166 

Power-looms,  608;    power,  motive,  224; 

power  of  screw,  692 
Pi«otlcal  geometry,  sqnaring  the  circle 

by,  801 
Preserving  flowers,  367 
Presses :  bookbinders'  cntting,  66;  Oough's 

arming,  441,  442;  leather,  697 
Prtsssnre :  on  columns,  SI ;  on  piston,  699 ; 

of  waUr,  698 
Printing  and  arming   press,    441,   442; 

printing  names  on  plans  141. 188 
Problems.  19,  44,  70, 141, 188,  477,  697 
Projectiona,  93 
Propellers,  Fothergill's,  12 
Proposed  Darien  Canal,  129 
Protractor,  28 
Pulleys  and  blocka,  425 ;  pulleys,  Kelsey's 

wedge-<lrivlng.  113 
Pumps :  air,  326,  445 :  modei-angtne,  167 ; 

Shand's  steam.  86 
Punching,  shearing,  and  stretching  ma- 
chine, 133 


aTXAUTITATlVlS  analysis,  83 


BAXLWA'SB:    street,    377;    system, 

Hutchinson's,  149;    trains   across   the 

Straits  of  Dover,  324 
Bamsbottom's  pistons,  405 
Headings  from  the  globes.  208.  25'2,  278, 

329.  353,  37'i.  4'22.  472,  618,  688 
Reaping  machina  Allen's,  166 
Beclprocal  geomcirj',  601 
Beclining  sundial  declining,  62 
Hoctlfying  the  circle.  370,  6'22 
Heeds,  harmonium,  382 
Best,  slide,  249 

Blflos :  Chassepot.  517 :  Soper,  138 
Rlhoux's  life-preserving  dross,  110 
Blng  money,  Irish.  288 
Boad  locomotive,  '253 
Boberts's  galvanic  battery,  305 ;  Boberts's 

triple  vacuum-pan,  393 
Bock-driUIng  machines  273,  300,  873 
Roller  barrow,  859 
Rotary  spader,  patent,  64 
Rotatory  engines,  61, 116 
Boyal  Polytechnic  barometer.  8 
BnddIck  Bteam-en«ine,  the,  489 

SACKS,  lifting,  140 

Safcty-TOlves,  214,  280,  280,  309,  325,  362 

Saltairo  lathe,  the,  62 

Satellites  of  Uranus,  622 

Saturn,  136,  505,  629 

Saw-teeth,  189 

Science  for  the  young.  78.  79.  80,  106, 164, 
171,  196,  222,  268,  296,  297,  318,  338,  364, 
411,  413,  485,  607,  60S,  632,  633,  667,  681, 
682 

Scraper  for  boilers  and  tubes,  429 

Screw-cutting  lathe,  small  2.'i2;  screw- 
driver, improved,  248 ;  screw  power, 
693 ;  screw-propellers,  Fothergill's,  I'i,  . 

Scroll  for  head-na  425 

Seeks  appantua  for  cleaning  grain,  S(8 

Self-acting  blowpipe,  .')05 ;  self-acting  feed- 
water  heater,  369 ;  self-centering  wire- 
chuck,  644 ;  self-feathering  screw  pro- 
pellers, 13 ;  self-propelling  vehicles,  77 

Setting  jewelled  holes,  438 

Sewing-machines,  113,  167,  231,  232,  381, 
376,588 

Shand's  steam-pumps  and  fire-engines,  86 

Shearing  animals  and  skins.  125 ;  Shear- 
ing, pimcbing,  and  stretching  machine, 
133 

Shells,  ooncussion,  136 

Bbewan's  spiral  water-wheel  157 

Sbiptonian  velocipede,  the,  263 

Siriua,  spectmm  of.  362 

Sketching  from  Nature,  3,  4,  106 

Skins,  shearing,  126 

Slater's  magneto-electric  machines,  133 

Slide-rest,  spherical  249:  slide  screw- 
cutting  lathe,  small,  252;  slide-valve, 
366,  689 

Slot-cutting,  112 

Small  slide  screw-cutting  Uthe,  363 

Smith  tnm  buckle,  the,  612 

Smut  and  separating  machine,  694.  695 

Soda-water  machine.  404 

Solar  calorimeter,  416;  solar  eclipses,  *225 

Solomons 's  compound  set,  128 

Soper  rifle,  the,  138 

Sources  and  application  of  electricity,  26, 
27,  76,  195,  196,  265,  388,  531.  580 

Space  for  strings  in  piano,  362 

Spader,  patent  rotary,  64 

Specimens  of  turned  work,  372 

Spectroscoplcal  and  optical,  32.%  600 

Spectrum  of  SIrins,  363 

Specula,  37 

Spherical  slide  rest,  249 

Sphining  cotton,  112,  1.18,  183,  204,  230, 
23L  284 

Spiral  water-wheel  167 

Splitting  whalebone,  499 

Sportsman's  velocipede,  349 

Spots  on  the  sun,  397 

Squaring  the  circle,  301,  376,  424 

Stand  for  organ  accordion,  646 

Starches,  493,  612 

Starter  for  sewing  machines,  332 

Steam  boHer-feedine,  204,  301.  369;  steam 
carriage,  304;  steam  cylinders,  40; 
steam  drills,  diamond-pointed.  272; 
steam  engine,  301 ;  steam  engine  lubri- 
cator, 167:  steam  engine,  model  213, 
236 ;  steam  engine,  portable,  469 ;  steam 
engine,  the  Baddick,  489;  steam  fire 


engines  and  pompa,  86;  steam  joint. 

671 ;  steam-power,  46 ;  steam  wUsUe,  43 
Step  for  bicycle,  614 
Stevens's  Improvements  In  cooking,  60 
StockweU'a  Improred  combloatton  tool, 

176 
Stone  and  brick,  drill  (or,  183 
Stoning-cherriea,  machine  (or,  363 
Storer'a  dlrect-actiiig  engtaiea,  108 
Stove,  oxybydiogen  gaa,  41 
Strains  on  girders,  10 
Street  railway,  377 
Strength  o(  materials,  133 
Stretching,  shearing,  and  poncUng  mti- 

chine,  133 
String  and  belt,    Wampnm,  44;   ttring 

space  in  piano,  862 
Stripes  o(  the  sunbeam,  146,  173,  193,  31T 
Stracture  of  a  country,  geological  371 
Sunbeams,  stripes  of,  146, 172,  198,  217 
Sundials:   erect  declining,  15;  declining 

reclining,  63 
Sun  spot,  397 ;  sun's  parallax.  402 
Supeiiteiea,  mensuration  of,  602 
Snpposed  planet  Vuksan,  84, 137 
Swinging-gate  latch,  61 
Symbols,  chemical  ^9.  99 
System  o(  railways,  Hntchinson's,  149 


TEBTH:  wheel  328;  saw,  189 

Telegraphy,  627 

Telescopic,  85,  254,  472.  827,  686,  602 

Tent,  photographic,  6'20 

Theory  and  application  of  electricity,  26, 
27,  75,  196,  196,  206,  388,  631,  680. 

Three-wheeled  velocipede,  363 

Throttle-valve,  361 

Timber,  machine  for  mortising.  31 

Tool-holder.  309 ;  tool  Improved  combina- 
tion, 176 ;  tool  (or  Inclined  or  level  sur- 
faces, 401 

Trains  across  the  Straits  o(  Do>'er,  convey- 
ing, 334 

Tramway,  wlrc.'229 

Tricycles,  184,  308,  430,  468,  496 

Triple  vaouimi-pan,  893 

Trlsecttai«  angles.  89, 142.  267,  329,  376 

Trotting  velocipede,  the,  76 

True  velocipede,  the,  82 

Tubes,  scraper  for,  493 

Tubular  wells,  Watson's  376 

Tunnel  Broadway  Pneumatic,  8'2,  86,  37 

Turn-buckle,  Smith's  612 

Turned  worlt,  872 

Turner's  engine  Inbrlcator.  \'t7 

Taming  bottoms  of  cylinders  621 ;  lum- 
ingmedalllons  617 

Turret  clocks  63,  84 


liyiyKRaAT.  clothes-washer.  228 
Unknown  coal-measure  fossil,  612 
Upsetting  machlns  133 
Uranus  satellites  of,  622 
Uses  and  abuses  of  the  ear,  29 


VACUTTK-PAN,  triple,  393 

Valves:  double-beat  Cornish,  866;  lead 
of  valve,  266;  lever  o(  valve,  260;  safety, 
214,  260,  280,  309,  S-i-l.  .162;  slide-valve, 
689 ;  throttle-valve.  261 ;  valve,  20 

Vsrley's  patent  coil  20 

Vehicles  self-propelling,  77 

Voloce,  333 

Veiocimans  Dolrier's,  165 

Velocipedes:  "English."  ths  «6;  (oor- 
whoeled,  631:  "Macclesfield."  the,  89; 
"  Shiptonlan,"  263;  sportsman's  ^^1 
three-wheeled.  362;  trotting,  76;  true, 
82 

Vicissitudes  of  the  flute,  411,  459,  604 

Vulcan,  the  planet,  84, 137 


'WAQOOIT-WiLUIUi,  Keyes's  320 

Wampum  string  and  belt,  44 

Washing  machine,  4*29 

Waste,  cotton,  19 

Watches  vrinding,  443 

Water-barometer,  896:  water,  convexity 
of,  262;  water,  diatilllng,  880;  water- 
gauge  and  gauge-cock.  61 ;  water- 
heater,  feed,  369 ;  water-power,  46 ; 
water-pressure,  698;  water-weed,  Ame- 
rican, 663;  Tater-whoel  238 

Watering  garden,  884 

Watson's  deep  tubular  wells,  376 

Wodjre-driving  drums,  Kelsey's,  113 

Weed,  American  water,  663 

Wells  tubular.  276 

Whalebone-splitting,  499 

What  stripes  the  sunbeam,  146, 172, 193, 
•217 

'Wheel-cutting  engine,  12;  wheel-gauge, 
Manchester,  328;  wheel-goaring,  3-iB; 
wheel-teeth,  328 

Wheels:  elliptical  897;  fairy,  233; 
Keyes's  waggon,  220;  paddle,  108; 
Shewan's  water,  157;  spiral  water,  167; 
water,  238 

■Whistle,  steam.  43 

Whltworth's  Scholarship  Examination 
papers  316 

'Winding  watches  443 

WlndmUl  horizontal  14,  40 

Wire  chuck,  M4;  wire  tramway  at 
Brighton,  229 

Wood-boring  l>eetle,  176 

Wooden  handles,  boring,  188 

Work,  turned,  372  ,     , 

World,  the,  its  formation  and  antiquity, 
314.  337,  410,  484,  681 

Wright's  Improvements  to  paddlewheeU, 


Wrights  Improvements  to  paaaiewneem,  — 

wru«h,^^f^^^6^8^.^Qo  [e 
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ASmBAOT  of  paper  on  the  saii,S7T 
AbuMa  and  umb  of  the  ear,  i,  28, 61 
Aeoanorlea  to  the  mieroaoope,  462 
Accidental  colours,  289 
Action  of  the  Jaira  In    drowning,  364 ; 

action  of  magnetUm  on  light,  3a 
ActlTity,  lunar,  SIl 
Adolteration  of  coffee,  81 
.Sronantlcal  Society,  29S 
Air,  Altered,  102 
Albert  Ball,  organ  for,  64 
American  water-weed,  653 
AnalTBia,  food,  176,  202,  282 
Ancient  colna,  1«»,  IW,  218y  314 
Animal  magnatiam,  343;  anlmala,  ahear- 

An^nlty  of  the  world,  813,  337,  362,  410, 
436  484,  663,  680 

Antiaeptio,  a  new,  669 

Aplanatio  eearoher,  179 

Appatataa:  dealceatlng  grainii,  4;  dia- 
ling, 604 ;  optical  606 ;  amutting  grain, 
343 

AppUcatian  of  photognphy  to  military 
purpoMB,  489;  appUcationand  theory  of 
Electricity,  36.  74,  146,  196,  218,  266,  340, 
387,481,630,679 

April,  aatronomical  notes  for,  34 

Arming  preaa,  Qongh'a,  441 

Art  workmanahlp  competition,  319 

Aatronomical  notes,  tor  April,  Hay,  Jime, 
Jnly,  Angiut,  and  September,  34,  166, 
260, 346,  444. 663 ;  Astronomical  Society, 
Boyal,  8,  109,  224;  astronomical  sin- 
dents,  hints  to,  73,  366,  386 

Augnat,  aatronomical  nolea  for,  444 

Auk,  the  great,  124 


BABNAOUB,  244 

Barometer,  the  Bc^ral  Polytechnic,  8 

Bairela,  enamelling,  686 

Battertofi,  galvanic,  297 

Bees,  682 

Beet-root  sugar,  392 

Bioycle,  the  "  Phantom,"  276 

Bluie*8  machine  for  mortising  timber,  31 

Blast  fomaoe,  regeneiatlTe,  244 

BUndnesa,  colonr.  121, 160, 169, 194 

Blowpipe,  the  Emolish  Michanic.  77 

Body  and  mind,  177,  197,   221,  242,  274, 

841,366 
Boiler  eraporation,  meter  for,  490 ;  boiler 

inspection,  466 ;  boilers :  high  pressure, 

469;  stationary,  469 
Boring  Insects,  176 ;  boring  rock,  machine 

for,  367 
Bort  for  dressing  millstones,  127, 162, 178, 

200 
Brass,  white.  292 

Brightness  of  the  moon's  surface,  669 
Broadway  pneumatic  tunnel.  32 
Borlelgh  drilling  machine,  299 


0AI8SQK,,  a  great,  465 

Canal,  Darien,  129 

Oaptain  Fetersen'M  steam  lifeboat,  302 

Carbon  printing,  .tSS 

Carmine,  391 

OaterplBan,  coricus,  30, 126^  248,  839,  437, 

633 
Cement,  Portland,  682 ;  cements,  638 
Chalna,  122 
ChaptwBononrlona  caterpOlara,  30l  126, 

243,389,437,683 
Chemical  notation,  9;  chemical  aymbola, 

49,  97  ■>         -> 

Chemiatry,  InorKanic,  606,  664 

Chicory  imder  &e  mieroaoope,  81 

Choice  of  a  mloraeoope,  418, 631.  678 

CItO  Englaeen,  InatitBtlon  of,  196 

Cleaning  grain,  843 

Clementa'a  economic  lubricator,  109 

Climbing  of  mnaaels,  661 

Clocks,  winding.  443 

Coal  gas,  porifylng,  391 ;  coal  mining,  269, 

2M 
Cocoa  analysis,  176, 202, 292 
Coffee  adulterations,  81 
Coffey'a  apparatna  for  distillation,  604 
Coins,  andent,  169, 197,  218,  314 
Collecting  Insects,  317 
Colour otthemoon's  surface, 669;  colours, 

accidental,    289;  colours    and    colour 

blindneas,  121. 160, 169,  194 
Combtnatioo  tool,  ImproTed,  176 
Comliustlon.  phenomena  of,  2,  32,  66 
Comet,  HalleyX  60,  77,  100 
Comets  and  meteors.  313,  362,  484,  482 ; 

comete  and  nebula,  272.  296 
Common  toads,  steam  on,  442 
Competition  of  art-workmen,  319 
C<nnpound  engines,  4«6;  "compound  set," 

Solomans's,  128 
Condition  of  the  sun.  677 
CoMtmetlng  high  electrical  resistance, 

ConstructlTe  horology,  418 

Comitry  and  town  tnlcroscoplcal  iottines. 

33T,  m  410,  486,  484  ^^ 

Cranea,  wronght-iron,  443,  636.  683 
Cimningham  and   UoCsrthy's  Improre- 

menia  in  obtaining  motive  power,  223 
Cnrrenta,  electric  603 
Cmjous  caterpillars,  80, 126^  24.1, 339, 437, 


Cutting  glass,  298 

CfcltuiM  in  AnackaHt,  £63 

Cylinders,  friction  In,  273,  294,  344,  388 

SABZEN  OAlTAXi,  proposed,  129 

Decorticating  grain,  843 

Deep  coal-mUlng,  294  ;    deep  tubular 

wells,  276;  deep  wells,  motivo  power 

fnm,  391 
Defences  of  Paris,  660 
Desiccating  grains,  4 
Determination  of  sulphur  In  Irons,  64 
Diamond  or  bort  for  millstonea,  127, 162, 

178,  200;  diamond-pointed  steam  drills, 

972;  diamond  rock-boring  machine.  367 
Different  kinds  of  foods,  value  of.  107 : 

different  modes  of  working  coal,  269, 

294 
Direet.«ctlng  englnea,  Storer'a,  108 
Discoveries,  recent  scientUic  68,  346,  368 
Distilling  apparatna,  Coffey's,  604 
Doirler's  Improved  veloclmane,  166 
Drees,  life-preserving.  110 
Dreesing   load  ores.    80  ;  dressing   mfll- 

Btonaa,  127, 163,  178.  200 
Drilling  machine,    the    Burleigh,    299  ; 

drilling  rock.  272 
Drills,  diamond-pointed,  372 
Drowning,  action  of  the  Jaws  in,  364 
Duty  of  steam-engines,  319 
Dynng,  phosphates  in,  611 


BAS,  the,  its  uses  and  abuses,  6,  28,  61 

Earth,  the,  Its  figure  and  motions,  6 

EoUpeee,  solar.  226 

Economic  lubricator.  109 

Economical  pnriflcatlon  of  coal  gas,  394 

Economising  heat,  388 

Edge  tools,  grinding.  276 

EfBclent  lathe,  an,  62 

Electric  currents,  603 ;  electric  fnlgnrator, 
the,  224 

Electrical  resistance,  high,  466 

Electricity,  Its  theory,  sources,  and  appli- 
cation, 26,  74, 146, 196,  218,  266,  340,  387, 
481,630,679 

Electro4ypogtsphlc  machine,  610 

Elementary  science,  64,  78.  105  1.M,  171, 
196,  222,  267,  296,  318,  337,  364,  411,  48.^ 
607,  632,  666,  681 

Emigration  to  Victoria,  815.  846,  389 

Employment  of  workmen,  174 

Enamel  printing  on,  638 

Enamelling  Ilqnor  barrels,  586 

Energy,  366,  890,  416,  610 

Engineers,  Manchester  Institution  of,  31 

Engines:  compound,  466  ;  direct-acting, 
108;  duty  of,  319;  high-pressure,  106; 
portable.  467 ;  Buddick,  the,  489 

E.\auBH  MsCHANio  blowpipe,  the,  77; 
EN0U8B  UiCHAinc  lifeboat,  101 ;  E.-<a- 
USH  HCCHANIO  Mutual  Improvement 
Society,  Manchester,  330 ;  Enollsh 
Mrohanic  Society  uf  Arts,  Edinburgh, 
180,  196,  300;  English  steam  road-roU- 
Ing,  606 

Escape,  fire,  163 

Evapontlon  meter  for  hollers,  490 

Examination  papers,  Whitworth  Scholar- 
ships, 316;  examination  of  rocks  and 
minerals,  microscopical,  680 ;  examina- 
tion, systematic  micraaoopic,  299 

Exhaust  steam  for  heating  purposes,  66 

Exhausted  tea-leaves,  127 

Exhibition  of  1871,  321  ;  Exhibition, 
Workmen's  International,  409.  4.'i7 

Exhibitlona,  working  men's,  385,  457 

Experiment,  medical,  390 

Experimental  research  In  relation  to  em- 
ployment for  workmen,  174 

Experiments  on  the  reaistance  of  iron  and 
steel,  339 


FEUiO'W  of  the  Boyal  AslronomlalSo- 
dety,  articles  by : — 
Astronomical  notes,  34,  I6S,  260,  346, 

444.  663 
FUgbtofastar,  361 
Saturn,  606,  629 
Time,! 

'What  stripes  the  sunbeam,  145,  172, 
193.  317,  241 
Figure  and  motions  of  (he  earUi,  6 
Filtered  air,  102 
Filtration,  improvement  In,  180 
Fire-escape,    Hawkins's,    163:   fireproof 

apparatus  for  smutUng  grain,  343 
Flight  of  a  star.  361 
Flute  audits  viclsaltudea,  the,  411, 468, 657, 

Food  aoalyala,  176,  303,  292 :  food,  gelatine 

as  a,  686;  food,  value  of.  107 
Forecasting  of  storms,  637,  660 
Formation  and  antiquity  of  the  world,  813, 

337,  362, 410,  436,  484,  663t  680 
France  and  Prussia,  strength  of.  609 
Friction,  33,  82,  260,  467,  m,  666;  friction 

fai  steam  cylinders,  278,  294, 344,  888 
Fulgurator,  electtle,  224 
Furaaoe^  hot  blast,  244 

aAZ.'VANia  batterleB,  297 

(Ha  management,  292;  gaa  nutnufactare, 


607;  gas, purifying.  394 
GelaUne  as  a  food,  686 
Generation,  spontaneous,  442 
Oeographical  Information,  126 
Oedogical  pedigree  of  the  horse,  102; 

geological  structure  of  a  countir,  219, 

270 
Geometry,  redprocal,  601 
Glaaa-cutUng,  298 
Good  paint,  a,  179 

Gongb'a  printing  and  anning  press,  441 
Grain,  smutting  and  cleaning,  343 ;  grains, 

apparatus  for  deslocating,  4 
Grand  organ,  a,  64 
Granite,  662 

Great  auk,  the,  124 ;  great  caisson,  465 
Grinding  edge-tools,  276 


HALXTBNNT  postage,  391 

Halley'a  comet.  60.  77. 100 

Harmonium,  practical  treatise  on,  35,  99, 
173,  290,  433,  468,  655 

Hawkins's  flre-eecape.  153 

Heat,  economising,  388:  heat,  solar,  416; 
heat.  Professor  xyndall  un,  55 

Heating  with  exhaust  steam,  56 

High  eleotrioal  resistance,  466;  high- 
pressure  boilers,  459;  high  pressure 
englnea,  106 

Hints  on  microscopes,  274;  hints  on 
watering  plants,  490;  hints  to  astro- 
nomical students,  73,  265,  386 

Horology,  constructive,  418 

Horse,  geological  pedigree  of,  102 

Hot-blast  furnaces,  244 

How  to  choose  a  microscope,  418,  631; 
how  to  collect  inaecta,  317 ;  how  mer- 
curial thermometers  are  made,  539; 
how  to  obtain  stereoscopic  phutugraphs 
of  microscopic  objects,  606 ;  how  to  une 
cements,  63& 

Hutchinson's  new  railway  system  148 

Huxley,  Profeesor.  on  the  horse,  102 


DCPROVED  :combInatIontooL  175;  life 
preserving  dross,  110 ;  machine  for  mur- 

•  Usbig  timber,  31;  portable  steam- 
engine,  467 ;  screw-driver,  248 ;  velocl- 
mane, 166 ;  waggon  wheel,  230 

Improvements  In  :  direct-acting  engines, 
108;  flitmtion,  180;  gaa  manufact^ire, 
507;  obtaining  moSve-power,  223; 
optical  apparatus,  606 ;  paddIe-wheei^ 
108 ;  power-looms,  607 

Information,  geographical,  126 

Inorganic  chemistry,  606,  664 

Insects,  boring,  176;  Insects,  collecting, 
817 

Inspecting  boilers,  466 

Instimtlonof  civil  engineers,  195;  Insti- 
tution of  Englneen,  Manchester,  31 

Intense  electric  currents,  608 

International  Exhibition,  'Workmen's,  400, 
467 

Introduction  to  Inorxanlo  chemistry,  606, 
664 

Iron  cranes,  443,  686,  583 ;  iron,  reaiatance 
of,  639;  Iron,  aulphur  in,  66 

Islington,  the  exhibition  at,  409,  467 

JA'T'S  metallic  paint,  179 
Jaws,  action  of  In  drowning,  361 
Jottings,  microscopical,  837,  363,  410;  436, 

July,  astronomical  notee  for,  346 
June,  astronomical  nptes  for,  250 


KKSTBS'S  Improved  wheel,  230 

£>ATHX;  and  Its  uses,   348;  lathe  for 

Titus  Salt,  Esq.,  52 
Launching  a  great  caisson,  466 
Laws  on  patents,  the,  202 
Lead  ores,  dressing,  80 
I^eaf  as  a  worker,  the,  891,  609 
Leaves,  tea,  127 
LieoL-Gen.  Hutchinson's  railway  system, 

148  J   ^     -^ 

lite,  organic,  462.  486 ;  life,  progression 
of,  634,  668;  llfe-proserving  dre»<.  110 

Lifeboat,  the  E.\ai,iBH  MiCBAKic,  101; 
lifeboat,  steam,  202 

Light  and  magnetism.  .?3 

Liquor-barrelH,  enamoUing,  586 

LIvpr,  structure  of.  56 

Lockyer,  Mr,  on  the  sun,  lift  320 

Looking-glaiuies.  platinised,  27,  66 

Looms,  power.  607 

Lubricator,  ecouomlo,  109 

Lunar  activity,  611 

VLIlSAOSXBHHT  of  gaa,  293 
Machine  for  drilling,  the  Buriel^  399; 

machine,    electro  -  typographic;     610 ; 

machine   for    mortising    timber,    81 ; 

machine,  rock-boring,  367 
Magnetism,  animal,  343 ;  magnetism  and 

l&ht,33 
Making  thermometers,  639 
Manchester  Institution  of  Engineers.  31 : 

Manchestrlan     Enolish    Mecramic's 

Mutual  Improvement  Society,  iw 


Uannfocturc  of  gas,  507 ;  mannfactnre  ot 

Portland  cement,  683 
Manufacturing  sugar  from  beets.  392 
Materials,  strengA  of.  97, 132, 199,  342 
Mathematlca,  67,  88, 180 
May,  astronomical  notes  for,  155 
McQtrthy    and  Cunningham's    motiro- 

power,  223 
Measures  and  weights,  440 
Mechanical  movemanm,  4.  37.  53.  76,  IIU. 

124,  148,  176,  200,  220,  247  '^69.  '»\.  331. 

344.  366,  392.  417,  440.  404,  488,  635,  5SM 
Medical  experiment,  390  _ 
Meronrlal  thermometers,'  639 
Metallic  pabit.  Jay's,  179 
Metamorphoses  of  bees.  583 
Meteors  and  comets,  313,  363,  434,  483 
Meter,  evaporation,  490 
Method  of  high  electrical  reaiatance,  466 
Microsoopes :  choosing,  274,  418,  631,  578 ; 

mounting  for,  602 
Mlcroacopic  aoceesorieji,  463 ;  microscopic 

examination,  299 ;  microscopic  objects, 

606 
Microscopical  examination  of  roclu  and 

minerals.  608;  microscopical  jottingx  in 

town  and  country,  337, 363, 410, 43G,  4S4 ; 

Microscopical  Sodety,  Boyal,  121;  mi- 

croacopioal,  81, 179,  292,  399  ,418 
MSbum'sapparatuB  for  desiccating  grains, 

4 
Military  uses  of  photography,  439 
Bfillstones,  dressing,  127, 163, 178,  200 
Mind  and  body,  177, 197, 221, 342, 274,  311 

366 
Minerals  and  rocks,  608 
Mining  coal,  394 
Mirrors,  platinised.  438 
Mittanieur,  the.  486,  611 
Modem  chemical  notation,  9 
Modes  of  working  coal,  269,  294 
Moon,  surface  of,  559 
Moonlight  evenings,  telescope  work  for. 

418,  486,  602 
Mortising  timber,  31 
Most  efficient  lathe,  a,  62 
Motions  and  figure  of  the  earth.  6 
Motive  power.  233;  motive  power  from 

deep  wells,  391 
Mounting  for  the  microscope,  602 
Mussel.«limbing,  501 


N-ATXraS,  sketching  from,  3, 106 

Nebuln  and  comets,  372.  295 

Norman  Lockyer  on  the  son,  110,  330 

Notation,  modem  chemical,  9 

Notes,  astronomical,  34,  165,  360;  346,  444. 
■W*;  notes  of  proceedings,  Astronomleal 
Sodety,  8.  109,  234;  notee  on  recent 
Bdentiflo  discoveries,  68.  345.  368 

New :  antiseptic,  659 ;  elootro-typographlc 
machine,  610 ;  patent  "  compound  set,  * 
128;  salt  for  intense  electric  current.! 
603;  sphygmoeoope,  686 

New  Tork  pneumatic  tunnel,  32 


OBJBCTS,  microscopic,  606 
Obtaining  motive  power,  223:  obtaining 

atereoaoopio  photographs  of  mlcruacupiu 

objects,  606 
Observationa  of  the  sun,  320 
Optical  apparatus,  606 
Ores,  lead,  80 

Organ  for  the  Albert  HaU,  54 
Organic  life,  462,  48C 
Original  experimental  research  In  relation 

to  employment  for  workmen,  174 
Other  worlds  than  ours,  241 
Ourselvos  and  our  subscribers,  1, 265. 300, 

361,  385,409 


PASDI.E-'VTHEELS,  Wright's,  Itii 

Pahit,  a  good.  179 

Parisi,  defences  of,  660 

Paisons's  white  brass,  *292 

Patent  "compound  set,"  Solomons's,  128  ; 

patent  laws.  the.  202 
Pedespeed,  the,  63 

Pedigree  of  the  horse,  geological.  103 
Perkins's  hlgh-preaaure  engine,  106 
Petersen's  Htesm  lifeboat,  303 
"  Phantom  "  bicycle,  the,  376 
Pharynx  and  jaws,  action  of  in  drowning, 

364 
Phenomena  of  combustion,  2,  32,  55 
Pbosphatea  In  dyeing,  511 
Photographs  of  mlcrosojplc  objects,  6(i6 
Photography  for  military  purposes,  439 
Physical  condition  of  the  sun,  6*7 
Piece  of  granite,  a.  563 
Plants,  watering.  490 
Platinised  luoldng-glasaea  and  mirrors, 

27.56.  488 
Pneumatic  tunnel.  New  York,  33 
Polarisation  of  heat,  66 
Polytechnic  barometer,  Boyal  8 
Popular  food  analysis,  175,  302 
Porceloin.  printing  on,  68S 
Portable  steam.«ngine,  467 
Portland  cement,  583 
Postage,  halfpenny,  391 
Power   from  deep    wells.    3M ; 

looms,  607 !  power,  motive,  w» 
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Praotlcal  treatlne  on  the  harmonlnin,  25. 
»9,  173,  290,  4-13,  45S,  S65 

P^H^.  printing  and  arming,  441 
Printing,  carbon,  B38 ;  printing  on  enamel 

and  porcelain,  538 
Prismatic  flections,  414 
Pri.lmhilitles  in  science,  KV5 

Pn'ropdlngs  of  the  Royal  Aptroncmical 

Hi^loty,  8,  109,  224 
Prcflur.  Mr.  B,  A,  articles  by : — 

AbMr«et  of  a  paper  by  Dr.  Zollner  on 

the  Bim,  577 
CcmeW  and  meteors,  S13,  862,  434, 

4.«2 
Earth,  the,  its  figure  and  modonrt.  0 
Pn>rcB.^»r    ITaxley    on    the    hMrpf*.    Tft2; 

Professor  Tyndall  on  fllterod  air,  102 
ProgrCBiiou  of  life,  534,  558 
IVopoh'-d  Uarjen  Canal  129 
Prussiii  and  Frtuice,  Rtroi]gth  of,  50:) 
Purifying  coal-goe,  394 
Pya^metcrB,  607 


RAILWAY    STSTEU,    Hutchln- 
Bon'B,  Its 

Recent  improveraents  inga^-  mannfaotnre. 

507:  recent   !>cicDtific   diacoveriea,  68, 

245.  3G8 
Rei'ipncdl  geometry.  601 
Ite^fiiprulive  hot-blkst  fumflcCB,  244 
llo'ntlons  between  body  and  mind,  177, 

197,  221.  242,  274,  341,  36« 
Helntive  strength  of  France  and  Pmsaia, 

5<J9 
Renmrks  on  Victoria,  315.  845,  389 
Reseorcb  in  relation  to  empiojinent  for 

worlimen,  174 
Hcsictancc,  electrical,  466;  reslBtance  of 

iron  and  pteel,  689;  resistance  of  pria- 

matlc  sections,  414 
nc-it,  Blide.  248 

Iiib(  ux's  iiie-proRcrrinp  dress,  110 
B*  nd-rolling.  steam,  (;05;  n^ad  steamer, 

Thomson's,  511 
Rtek-boring and  drilling  machines,  272, 

a<i7 ;  rock.s  and  minerals,  608 
Rr>j(l  Astronomical  S(.e{ety,  8,  109.  224; 

II'  \n]  Micro^-cf.pical  Kcciety,  121 ;  Boyal 

Pf'ljtechnir  barometer,  8 
Ruddjck  bteam-euglue,  the,  4^9 


SAFETY  In  working  coal,  269, 2»t 

Salt,  181 :  salt  for  intense  electric  cur- 
rents,«(» 

Saturn,  60.5,  629 

Scenery  and  geological  structure  of  a 
country,  219,  270 

Scholarships,  the  Whltworth,  3ir. 

Science  for  the  young,  St.  78.  105,  154, 
171,  198,  222,  267,  296,  318.  337.  364,  411, 
485,  607.  512,  656,  681 ;  science,  proba- 
biiitiea  In.  103 

Scientlilc  discoverlea,  recent,  68,  216.  868 

Screw-driver,  improved,  248 

Searcher,  aplanatic,  179 

Seck's  appflj^tua  for  smutting  grain,  343 

Sectiyns,  prismatic  414 

Selecting  microscopes,  274 

Self-propelling  vehicles,  77 

September,  astronomical  notes  for,  663 

Shearing  animalw  or  skins,  125 

Hboehuryness,  mltralDenr  at.  611 

Sketching  from  Nature,  3,  106 

Skins,  shearing.  126 

Slide-reet,  spherical,  248 

Smutting  grain,  348 

Society  of  Arts'  art  workmanship  compe- 
tition, 319 

8oir<e  of  the  Boyal  Microscopical  Society, 
121 

Solar  eclipses,  225 ;  solar  heat,  416 

Solomons  s  "  compound  set,"  128 

Sources  of  ele<;triclty.  2G,  "4,  146,  195,  218, 
2115,  340,  8S7,  4.'S1.  530.  579 

S]iectro8copic  obsenratloua  of  the  sun, 
.120 

Spherical  slide-rest,  248 

SphygmoBCope.  new,  586 

Spontaneous  generation  of  living  things, 
422 

Star,  flight  of  a,  361 ;  star  grouping,  star 
drift,  and  star  mist,  248,  267 

Stationary  boilers,  459 

Steam  cyllndera,  friction  in,  273.  294,  344, 
388  ;  steam  drills,  diamond-pointed, 
272 ;  Bteam  engine,  portable.  467 ;  steam 
engine,  the  Buddick,  489;  steam 
enginea,  duty  of,  319;  steam,  exhaust, 
66 ;  steam  lifeboat,  202 ;  steam  on  com- 
mon roada  442 ;  eteam  rood-rolling  in 
England,  605 

S'cemer.  road,  611 

Steel,  resistance  of,  639 

Sienoseopic  photographs  of  mUcroscopIo 
objects,  COC 


Stockwell's  improved  combination  tool, 

175 
Storer's  dlrect-acting-engineo,  108 
Storms,  forecasting,  637,  660 
Story  of  a  piece  of  granite,  662 
Strength   of   France  and   Prtuaia.  609; 

strength  of  materials,  97, 122. 199.  »I2 
Btrhpesin  the  aonbeam,  145  172, 193,  217, 

Structure  of  a  country,  geological,  219, 
270 ;  structure  of  the  U»er,  66 

Studying  Insects,  317 

Sugar  from  beets,  392 

Sulphur  In  irons,  64 

Sun,  the,  577 ;  sun,  Norman  Lookyar  on 
the,  110,  320;  sunbeam's  stripes,  144^1111, 
193.  217.  241 ;  sunstroke,  theory  of,  603 

Surface  of  the  moon,  569 

Swarming  of  bees,  689 

Symbols,  chemical,  49.  97 

System  of  railways,  Hutchinson's.  14R 

Systematic  miscroscopic  exominattoti,  S9t 


TUtA-XJULyBS,  olhansted,  127 
Telescopic  work  for  moonlight  evenings, 

418,  436.  602 
Temperature  of  the  smi,  677 
Testing  the  duty  of  steam-engines.  319 
Theory  and  applications  of  electricity.  26, 

74.  146,  I».V  218,   265.   840,   387.  481,  630, 

679:  theory  of  nebulsj  and  comets,  272, 

295 ;  theory  of  sunstroke.  603 
Thermometers,  mercurial,  .539 
Thomson's  road-steamer,  611 
Timber,  machine  for  mortising,  31 
Time,  1 

Tools :  combination,  175:  edge,  276 
Town  and  country  miscroscoplcal  Jottings, 

337.  363,  410,  436,  484 
Treatise  on  the  harmonium,  25,  99, 173, 

290,  483,  458.  655 
Tree,  varnish,  4.19 
Trotting  velocipede,  the,  76 
True  velncipedq,  the,  31 
Tubular-wolla.  Watson's,  275 
Tunnel.  Broadway  Pnenmatlc.  82 
TyndalL  Profesor :  on  filtered  »lr,  102 ;  on 

beat,  66 


X7SE  of  phosphates  in  dyeing.  511 ;  U'es 
and  abuses  of  the  ear.  6,  2&  51 ;  uses  of 
the  lathe,   243;   uses  of  photography, 


military,  439 ;  usee  and  value  of  salt.  181 ; 
using  cements,  638 ;  using  microscopes, 
274,  418,  691,  673 


'VAZtXTB  of  different  articles  of  food, 
107;  value  of  gelatine  as  a  food,  686; 
value  of  aalt,  181 

Vanadium,  178  ■ 

Varulsh-tree,  489 
Vohieies,  •elf-pmpelling,  77 
Veloclmane,  Dolner's,  154 
Velocipedes :  the  trotting,  76 1  the  true,  31 
VIclsslradoe  of  the  flute,  411,  458,  867,  603 
Victoria,  emlgratton,  to,  816,  845,  349 
Volcanoes,  487 


'WAGIOON-wheel,  improTed,  220 

War,  the,  481,  489 

Watches,  winding.  443 

Water  and  war,  489;  water-freed,  Ameri- 
can, 663 

Watering  phuiia,  490 

Watw>n's  tDbular-wella,  278 

Waves,  the,  31 

Weed,  American  water,  568 

Weights  and  measures,  440 

Wells  motive  power  from,  391;  wells, 
tubular,  275 

What  Is  energy.  366.  890.  4tS.  510;  what 
stripes  the  sunbeam,  146,  172,  198,  217, 
241 

Wheels;  Keyes's waggon,  220;  paddle, lOA 

Wliite  brass,  Parsonra,  293 

Whltworth  Scholarship  examination 
papers,  310 

Winding  watches  and  clocks,  448 

Worker,  the  leaf  as  a  891,  609 

Working  coal.  269,  294 ;  working  men's 
exhibitions.  886,  409 

Workmanship,  art,  819 

Workmen,  employment  of.  174:  Work- 
men's International  Exhibition,  409.  457 

World,  the.  Its  formation  and  antlq«lf>'. 
313,  837,  862,  410,  4S^  484,  653,  MO; 
worlds,  other,  241 

Wright's  paddle-wheels.  108 

Wrought-iron  cranes,  443,  636,  683 


ZOIJUVEB,  Dr-  en  the  ran,  677 
Zymotlcs,  394,  414,  433 


LETTERS  TO  THE  EDITOR. 


[Jl/oHy  of  the  mlgecln  under  this  head  irill  also  be  found  in  "  Notes,  Queiicx,  and  Replus."'] 


ACCESSOBIES  to  the  microscope,  61.1 
Accident!!;  gun,  15;  workshop,  473 
Accumuloting  power,  ;153.  425 
Achromatic:    object  glasses,  282;    tcle- 

t^coiies,  110 
Acids :  carbonic.  590 :  hydrofluosiliclo,  10 ; 

h}l)ochloric  160;  picric.  f>xs.  5W) 
Action  0/  the  screw-propeller,  617 
Ai'tivity,  lunar,  371 
••  .\dept, "  from  an,  38, 112. 185 
Advantages  of  crushed  oata,  64 
AdvrrtiKing  and  employment,  226 
Aeronautical  Society,  .103 
.Agricultural  implemeuts,  64, 166 
Alr-pnmp,  the,  iM,  305,  3-25,  375,  396,  445, 

494 
Alabaster  glass,  690 
Alchemy,  616 

Ale,  microscopic  examination  of,  522 
Algebra,  2.5:),  351 
Alcol.  640 

Atlcn's  reaping  and  mowing  machine,  156 
Anialgamatlou  -as  a  preventive  of  rust, 

279 ;  amalgamntiun  movement,  the,  424 
Amateur   farming,  87 ;  amateur  micro- 
scopical soclet)-,  617 
America,  travelling  In,  86 
Analysis ;  quantitative.  87 ;  spectnun,  .106, 

fill ;  anaiysee,  water,  187,  234,  2.53,  282, 

3.53,  877 
Ancient:    architecture     in    India,    160; 

British  gold  coin,  620 ;  granite  working, 

16;  musical  In^itrument,  16 
Angles  and  tangenb^OS,  351 ;  angles,  tri- 

seotion  of,  89,  257,  329,  376 
Aperture  and  power  of  telescopes,  14 
AppumtuH,  electro-magnetic.  186 
ApiHirent  paradoxes  in  equations,  88 
Appeals :  a  Cumberland  miner's,  307,  826, 

:).'.»,  .593 ;  a  workman's,  -131,  349 
Ai)proximate  mode  of  rectifying  the  circle, 

376,  468,  RH.  M5 
Approximations,  geometrical,  461 
ArehUectute  In  India,  160 
Arithmetical  problem,  227 
ArithmooK'ter,  the.  114 
Al  row-root.  667,  612 
Ar-oiiic  test,  10 
AniHcial  Ice,  11,  62 
ArUIIery  discharges  and  ntin,  M8, 496, 646 


Ash-box  for  locomotivas  568 

Astronomical,  88,  114,  1-10.  168.  132, 18.5, 
204,  210,  2.14,  261,  2.57,  '277.  2i«0.  .12.1,  349, 
369,  401,  444,  460,  491,  494.  4«7,  518,  686, 
693 ;  astronomical  notes,  56;{ 

Attraction  and  momentum.  444 

Auric  chloride,  688 


BACK-'WKE£I,  bicycle.  136 

Balancing  millstones.  426 

Ball,  earth,  and  gun,  450 

Bands,  galvanic,  11 

Bar,  cutter,  HM ;  bar,  micrometer,  379,  403 

Baric  chlorate,  64 

Barium,  chlorate  of,  10, 186 

Barm,  16 

Barometer,  water,  396 

Barometric  pnesura  444 

Barton's  feed-water  heater.  369 

Bath  Forum  recreations,  364 

Batteries,  570,  587,  591;  batteries:  Cal- 

lauds,  328,  ,147,  377,  5-i2;  obemlcjll,  88; 

galvanic,  226,  494;  game,  211;  Iron  In, 

402,    447,    460.     522;    manganese,    88; 

Boberts'B  galvanic,  806 
Beardsley's  dynamics,  112,  163, 225 
Bedford  Canal  experiment,  183 
Bees,  115 

Belfast  Workmen's  Exhibition,  257 
Bell,  clock,  330 
Bellies  of  violins.  111 
Beits  of  Jupiter,  35,  134 
Bennett's  chuck,  41, 114 
Bleyclo:  ninety  miles  a  day  by  a,  137; 

riding,  374.  388,  420,  494,  621,  643,  660, 

692.  614  ;  step  for,  614 
Bicycles,  329,  ;«l.  376,  426,  472;  bicycles: 

back-wheel.  136:  Mlltoniau.  362 
Big  heads  and  phrenology,  40, 90 
Biology  and  big  heads,  90 
Blacking  brasswork,  587 
BUndness,  colour,  232,  234,  264,  268 
Blocks,  powers  of.  426 
Blowing  glass,  113 ;  blowing  organ,  228 
Blowpipe,  self-acting,  306 
Blue  mahoe  wood,  IIL  169, 160 
Boat-bnlldlng,  616 
Bodies,  bearenly,  282 
Body,  the  homao,  449 


Boehm  flute,  280,  376 

BoUers :  feeding,  204,  227, 426 ;  Field,  the, 
6'22,  643 ;  Incrustation  of,  63 ;  power  of, 
690 ;  safety  valves  of,  852 :  scraper  for, 
491 ;  scale  In.  280;  testing,  -iSJ 

Bolters,  silk,  40.1 

Book-edges,  cutting,  349;  bookbinders' 
cutting  press,  64 

Bo^imorang,  the,  160,  257 

Boring  cylinders,  234,  896;  boring  Insects, 
2.58 

Bottoms  of  cylinder  covers,  621 

Bow,  cross,  16 

Brake,  carriage,  64 

Brassworii,  blacking,  687 

Brsxlllan  railways,  871 

Bread-making,  16,  63 

Breaker,  contact,  181 

Brewing,  161  • 

Brick  and  stone  drill,  183 

Brief  hints  on  cross-breeding  plants,  878 

Brighton  wire  tramway,  228 

Brlnsmead's  history  of  the  pianotorie,  446, 
469 

British  gold  coin,  andent,  620;  British 
Hnsenm,  lighting,  347;  British  work- 
men, 161 

Bronchitis,  62 

Buckle,  turn,  612 

Building  boats,  616;  building  organ,  88; 
building  and  steering  vessels,  36 

Bnlldlngs,  ventilating,  306,  88J 

Btmgs,  taming,  15 

Boming  gloss,  208 


CABHtET  and   cottage  pianos,    Im- 
proving, 41 

Calculating  distances,  1.16 

Callauds  battery,  328,  847,  377,  622 

Camera,  390 

Canada,  emigration  to,  403 

Capo  Horn,  Good  Hope,  4c.,  878 

Caps  for  reflectors,  257 

Carbon  monoxide,  256 

Carbonic  acid,  590;  carbonic   acid   gas, 

615 ;  carbonic  acid  as  a  motive  power, 

014 
Oarburetting  gas,  63 
Cording  engine,  1K> 


Carrioge  break,  new,  64;  carriage,  gun, 
664;  carriage  wheels,  496;  carriages, 
steam,  304,  3-29 

Case  hardening,  69,  114,  MS 

Cause  of  light,  543.  564;  cause  of  storms, 
403  :   cause  of  the  tide,  184 

Cell,  Slaters  iron,  494 

Chains,  strengtn  of,  108. 186,  207,  264 

Chaasepot  rifle,  the,  617,  694 

Cheap  gas,  SH  370,  400, 420,  448,  498,  642, 
669 ;  cheap  water  barometer,  396 

Chemical,  ISB,  160,  1S4,  282,  331,  447,  49% 
690,692;  chemical  battery,  88;  chemi- 
cal floriculture  and  pomology,  ^*^  ''" 
497;  chemical  sohitloiu,  474 

Chemistry,  611 

Cherry-etontng  msdilne,  Vtl 

CheeUre  salt-mine,  a,  366 

Chicory  and  starch,  161 

China  grass,  87  ....  t.  j™. 

Chlorate,  baric,  64;  chlorate  of  bartmn, 

Chloride,  auric    638 ;  chloride  of  gold, 

690 :  chloride  of  silver,  10 
Choosing  one's  belief,  210  227 
Chucks:  Bennett's,  41,  114;  screw    169; 

screw-In,  184;  self  centring,  11,  544 
Ohoroh  organ,  rebnUding,  »79 
Circle-sailing,  424;  circle,  squaring  the, 

800.  326.  350.  351,  376,  424,  446,  612 
Cistern,  painting,  690 
Clairvoyance,  225 
Clavichord,  the,  370 
Cleaning  windows,  587 
Clinton's  flute,  425 
Clip  for  holding  papers,  284 
Clock  bell,  380;  clock-dial,  silvering,  687  ; 

clock,  how  to  keep  right,  62, 256 ;  clocks, 

turret,  16,  63,  8:) 
Clothes-washer,  Dugdalc's.  VIS 
Clouds,  height  of,  616,  643,  6«»,  587 
Clutch,  friction,  669 
Coal  measure  fossil,  612 
Cochbieal,  137 
Cod-!iver  oil,  495,  642 
Code,  secret,  423  „    .„ 

Coils!  207,  212,  22.5,  279,  472,  497,  622,  693  ; 

coils.  Induction,  207,  225,  279, 284,  878, 

667,  693  /^~^ 

Coin,  ancient  golii,  620  I  /--v  /-^  r^ 

Uigitized  by  VjVJijy 
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ColUct;  T«ntilatton,  II 

Ooioiv,  an  Enolish  MECHANia  B80 

Coloiir-bllndneao,    232.     IM,     *M.     SS8; 

colonn  of  lopiwr,  ttO ;  coloura  of  stuia, 

tM 
OamMned  funnel  anil  meattum,  ISA;  rnm- 

binwl  drill,  runner  and  tap.  111 ;  com- 

blnod  puurMng,  ahearhlf?,  and  stretching 

machine,  13*i 
Comfort  for  railway  travellem,  Wt 
Commerco  and  trade,  181,   1S4.  S<Hi,  »IW, 

Wt,  ili7.  178,  *16,  aid,  Mf.  3»I,  B7»,  87H 
ComparaUre  temperHture  )u  Juno  '69  and 

•70, -ICS 
Compoaltlan  of  the  human   Imdjr,   44* ; 

eomporitlan  of  the  meteorites,  S70 
Conutock'a  rotai;  spader,  64 
Coocare  lana  M7 
CoDennlonshelb,  186 
Oondenaer,  microaeopio,  !10«,  393 
Oondnoton,  lightning,  644 
Conea,  fnutrtim  of,  474 
Conoa  flonr,  10 
Congntolatlons,  323 
Ck>nte  aectlona,  446, 474, 497 
ConatoUatlon  names,  446 
Conatnactlng  teleacopee.  156,  S51 
Conatruction  of :  clavichord    *78 ;  lattaen, 

44H,  474 ;  orgam,  U1 ;  Teloclpedes,  310, 

374 
ConHumptton,  tobacco  a  prcTentlve  of,  591 
Ckmtact-breaker,  181 
Contributota  and  qoerlnta,  846,  S87 
CJonvexlty  of  water,  MS 
C!oolclng,  Sterena'a  fanproTamenta  In,  60 
Copper  abeathlng,  160 
Cornwall  and  Devon,  SM 
Coamology,  lunar,  42a  si9.  MS,  610 
Cottage  and  cabinet  pUnoforte,  41 
Cutton-oitonbig,  11 L  183.  136.  162,  183, 

204,3«lSHaWW2,3ll(^W0,  40( 
OoTentrr  trtCTCla  the,  468 
Covering  plano-keja,  86 
Covara  of  cyUnden,  All 
Oraten,  lunar,  933,  374,  468,  M9 
Criminal  Uleratnte.  63 
CrMctem,  unfair,  374,  401,  496,  446 
Croea-breedlng  plsnta,  378 ;  croaa-bow,  IS 
Craaing  the  Stralta  of  Dover,  333 
Craahed  oaia,  64 
Cnratala,  aoda,  10 
Ciutare^  moahroomn,  400 ;  vine,  SOS 
Cumberland  miner'ii  appeal,  a,  307,  336, 

8»0.  698 
Cunningham  and  UoOanby'a   improve- 

menta  in  motive  power,  3&il,  3S1 
Cnrltnuarithmetlcal  problem,  237 ;  curious 

qneatloDa,  37&  Slg,  MO.  S92.  610 
Curiuua  eeatence,  423,  463,  497 
Currents,  reaction  of,  39G 
Cutter-bar,  SMI 

Cutting  book-edges,  »49 :  cntting  Irregular 
forma.  208;  cutUug-prmii.  bo<jk-bInden', 
64;  cntting  slots.  112,  182.  |8| 
Pyljnder  coven;  «2I ;  cyllndem,  boring, 

SASK  Unea  in  solar  •peetmm,  188,  m, 

230,  256,  267,  279,  282,  302,  829,  847,  878 
Dt  omnibut,  39S;  Bt  immibui  rebiu  caletli- 

but — tt  guibutdam  aliU,  203 
Declination  of  stars,  396 
DeoUning  anndiala,  14,  63 
Decoration  of  walla,  473,  497 
Deduction  from  the  germ  theory,  3S8 
Defencea  of  Paris,  the,  993 
Degreea,  SIS,  667,  990 
Delusions  oonoemlng  feed-water  beaters, 

010 
Deprecatory  and  explanatory,  35 
Designs  for  the  lathe.  8(l7 
Detector,  low  water.  !l2.i 
Determining  sulphur  in  Irons.  I«7 
Devon  and  Oiniwall,  324 
Dew-caps  for  roflectom,  367 

Dials,  sfiverhig,  887 

Diaphiagin,  the  iris,  6V).  687,  613 

Dibble,  potato.  156 

Dinornit,  311  Mfl 

DisehargoB  of  ariuiory  and  rain,  448,  493, 

646 
Discoveries,  electrical,  807 
Diaeaaea,  germ,  616 
Dtaolvln«  view  palntfaig.  47J 
DISteneaof  the  sun.  mean,  88,  86,  238; 

dletancef^  calculating,  186 
Dividing  plate;  114 
DIvtalon  plate,  619 
Dod-a  elecMcal  payohology,  113 
Draught  In  cuding  engine,  186 
Drawing :  isometrical,  420  ;  perspective, 

8»7 :  drawing  for  the  million,  16 
Dreaaing  millstones,  i-n 
Drtn,  rimer,  and  tap  combined.  111 ;  drin 

for  atone  and  brick,  183 ;  drilK  ezpand- 

tog,  388  J  driUa,  tempering,  393 
Dtmna,  Kelsey'i  wedge-driving,  118 
Dnrplate photogiaphv.  379.  307,  808 
Wogdale's  clothes-washer,  338 
^eing,  668 
Dj-namics,  Mr.  Beard^ley's,  113, 168,  22.1 

^^^'^,?^  "■  *«°"  »"d  moUona,  89, 
M7'  ^2'  i^-  '^  l*^  *«•  "2.  S»«,  366, 
267,  26(1  808;  euth,  gun,  and  ball,  460 

Eeoentrlea,  866;  4M 

Eduaitlon  .-  mlHury.  401 ;  sdanUflo,  670 
Effecti  of  carbonic  scid,  690 
Bastic  boiler  and  tube  scraper.  481 
Electric  experiments,  air  pump  for  816  • 
elocaic  light  for  plclnres,  4»2;  el'ectrio 
maclilnea,  14;  electric  machtoes,  HIaier's 
181;  electric  spark,  reslsUncs  to,  18S 
Electrical  discoveries;  807 ;  electrical  psy- 


chology,  118 
Doctriclty, 


by,  621 


ity,  875,  896;  eleelriclty.  Ignition, 


Electro-gilding,  434 ;  electro-magnotlc  ap- 
paratus, 186  ;  e1cctn>-magnetliim,  644, 
670;  eleotro-pIaUng,  434 

Ellipeograpb,  448 

iCliipUeal  gearing,  8*7 

eillpUclty  of  thn  earth,  366 

Emigration,  402.  444,492,  62t>,  r43:  sml- 
grstlon  to  Canada,  408 ;  eml^tUtn  and 
Kwigraphy,  115.  'im.  2J'i,  i.'.s.  2S3.  SU2, 
327 ;  emigration  ti>  Victoria,  37N 

Employment  and  advertising.  396 

Engine  lubricators.  158,  l!t.'>,  213:  engine- 
pump,  model,  167 

Engines:  carding,  136;  rotatoi;,  61, 114: 
steam  Are,  84 :  wheel-cutting,  13 

Engineering  querf,  89 

EiiaugB  MscBAirio :  colony,  880.  409 ; 
lifeboat,  391  :  microscopical  society, 
693 ;  mutual  Improvement  societies.  89, 
180,  199,  187,  361 ;  soclaty  for  Bristol. 
993 

English  roads,  66,  88 ;  English  veloclpado, 
the,  66,  89.  230 

Equations,  36,  38,  88,  181,  169,  336,  384, 
306 

Eqntsonant  Oute,  Clinton's,  436 

Equivalents,  690 

Erect  declining  snn-dlal,  14 

Examination  of  ale.  miscroaeoplo.  633; 
examination  papers.  South  Kensington, 
680;  examination  questions,  869 

Exhibitions:  Belfast  Workman's,  187; 
Workmen's  Inlematinial,  180. 163 

Expanding  drilla,  388 

Experiments :  air-pump  for  electric,  829; 
Bedford  Canal,  188 ;  on  light,  Tyndall's, 

Expo'tire  of  plataa.  646 
Explanatory,  86,  68, 113 
Eye,  the,  166,  806,  646;  eyesight,  306, 833 

FACTS  wanted,  184 

Falrllea  " Little  Wonder,"  108 

Fairy  wbeela.  288,  268 

Farming,  amateur,  87 

Fats  and  oils.  v««etsbla,  831,  347,  879 

Feaibera,  purifying,  896 

Feed-water  beater.  801.  839.  369.  610 

Feedtaig  boUen.  304,  337,  889,  436 

Feet,  tender,  690 

Field  boiler,  the,  633,  643 

Figure  and  motions  of  the  earth,  89.  184, 

199,  163,  182,   300,  313,  iU,  366, 167,  368, 

303 
Files,  renovating,  230 
Finding  position  of  eccentrics,  400 
Fingering  the  Bute,  378 
Fingers,  mechanical,  806 
Fire  engines,  steam,  84;  Area,  Kapperl 

improved,  17 
Flshlng-roda,  111,  169, 163,  460 
Flight,  283 
Plnrlcnltnrc  and  pomology,  chemical,  881, 

879,  497 
Flonr,  eones.  10 
Fluorine.  590 
Fhito,  the,  Sm.  378,  409.  436.  449,  469,  475, 

61.'!,   693:  fluto-playlug,   403,     476,   616, 

998 
Flutes:   the  Boehm,  380,  876;  Clinton's, 

436;  Ward's',  468 
Flywheels,  801 

Focal  length  of  concave  lens,  307 
Focus,  681 
Fag-hom^  16a;496 
Fontenelle,  the  crater,  468.  619 
Foot-lathe  for  turning  bungs.  16 
Forces,  parallelogram  of,  376 
Forma,  frrogular.  908 
Fortiacatlons  of  Paris,  608 
Fomm  recreations,  llath,  364 
Fossil.  coal-meaHure,  (;13 
Futhorgill  8  self-feathering  screw-propel- 
lers, 11 
Fonr-wheeled  velocipodee,  .130,  811 
"  F.  B.  A.  S."  and  the  "  Nautical  Almanac," 

14,86,68 
Frannhofer's  linea,  114 
Free-reed  organs,  618,  669.  614 
French  mitrailleuse,  the,  616 
Fresco-painting.  497 
Fret-saw  machine,  613 
Friction  wheels,  446 
Fruit-pieaui  vbig.  490 
Fmatrum  of  cone,  474  ^ 

Fuel,  gas  as  a,  16;  fuel  of  the  stm,  160, 

308,336 
FoncUons  of  food,  107 
Ftmnel  and  measure,  combined,  186 
Fuses  for  concussion  shells,  186 

aAXiVANIO  bands,  11 ;  galvanic  batte- 
ries, 325,  4»4,  633;  galvanks  battery, 
Boberts's,  309 

Qalvanism,  medical,  181,  836 

Oalway,  Mayo,  and  Sllgo,  348 

Gas  by  a  new  prooeaa,  474 ;  gas  as  a  fuel, 
16;  gaa  (or  heating  groenhoose,  12; 
gas  mains,  tool  for.  111 ;  gas  stove,  oxy- 
hydrogeu,41;  gas:  carbonic  acid,  014, 
616;  carburetting,  68 ;  cheap,  3u4,  870, 
400,  430,  448,  498,  543,  969 

Gate  latch,  61 

Gauge-cook,  00 ;  gauge,  water,  60 

Gauze  battery,  platinised,  311 

Gearing,  elliptical.  897 

Geography  and  emigration,  116,  330,  35'>, 
358.  383,  303,  337 

Geology,  303,  339;  geology  of  Ireland, 
282 

Geometrical  appioximationa,  461 ;  geo- 
metry, 800 

Gsrm  diseases,  616 ;  germ  theory  the,  368, 
307 

Girders,  strain  on,  10 

Glass  :  slabaater,  690  ;  blowing,  113; 
burning,  208;  stained,  114 


Glasses:    object,  40,   186,  253,    382,    333; 

upero,  183,  186 
Globes,  ruadlugs  from  the,  308,  363,  178, 

839,  892,  871,  411,  471,  618,  641,  688 
Glue,  melting,  687 
Gold:  ehlnrliln  of.  691;  coin,  ancient,  680; 

tr«1log,  590 
Uuud :  chemical  battery,  88 ;  Ilu|i<>.  Cape 

of,  :I78:  iiLximment.  a,  16;  paint.  VM 
Gounis,  350 

Granlto-worklng  In  ancient  times,  IB 
Grass:  China,  87  ;  rhaa.  114 
Gravity  Ittctoraeler,  3tl 
Great  circle  i^lbig.  434 
Uraenhonae  heating.  11,  184 
Greenwood's  fret-saw  madtiaa,  613 
Grinding:  object  glasses,  888;  apeenlnm, 

61,384 
Growing  potatoes,  368 
Otm  ac^enta,  16;  gim,  hall,  and  earth, 

350  ;    gun-carriage,    MoncrlslTB,    664; 

gun,  the  Oatllng,  666 
Gunpowder,  ImprovemenU  in,  104 

HAIS,  purifying,  3*3 

Hammers,  steam,  836 

Uaud-planing,   machine,   446;   handrail 

scroll  425 

Handy  tent,  photographic,  630 

Handwriting.  469.  515.  645 

Uarmoniuiu,  the.  ISC.  206,  336,  234,  398, 
461,  614,  618,  669,  C14,  615;  harmonium 
keys,  86;  harmonium  reeds,  41,  90,  471 

Harvest,  the.  492 

Hawkins's  musical  notation,  68,  337 

Beads,  big,  and  phrenology,  40,  90 

Heaters  for  feed  water,  801,  839,  869,  010 

Heating  greenhonsos,  12.  284 

Heavenly  bodies,  light  of,  383 

Height  uf  clouds,  916,  648,  949,  687 

Herscbellan  telescope.  963 

nigbest  vaoram  in  air  pump,  253,  8O5 

Hints:  on  cross-bree^llng  plauts,  :17H;  to 
correspondents,  617 :  to  millers,  818 

History  of  the  pianoforte,  446,  469 

HrMlptwn's  wire  tramway,  V'il 

Holder  for  lool,  309 

Holding  papers,  ollp  for,  364 

Hominy,  87 

Hopkinson's  valve,  11 

Ilcjrizontal  wlndmllla,  14,  480,  495 

BoniB,  fog,  160,  496 

Horse-power,  643,  691 

How  to  keep  the  clock  right,  61, 166;  how 
LUD.'s  and  Ph.D's  are  made,  616,  567 ; 
how  to  make  a  camera,  396 ;  how  to 
make  sun-dials,  14,  62 ;  how  to  skele- 
tonise leaves,  666;  how  to  trisect  an 
angle,  376 

nnman  body,  the,  449 

Hydnifluosilielc  acid,  10;  hyilro-pneu- 
matic  gun-earriage,  .K4 

Hygiene  of  ventilation,  210 

HjTJochlortc  ttcld,  160 

lOB,  artlflcial,  11,  62 
Ignition  by  electriel^,  531 
Illuminated  portion  of  the  moon,  11,  C3 
Implement.4,  agricultural.  64,  166 
Improved :  nir  pump,  446 ;  flres,  Kapper's 

17:  friction  clutch,  609;  tricycle,  308, 

420,  408 
Improvement    societies,    Enouso    Ue- 

CHANIO  mutual.  89,  130. 169, 187 
Improvements   in :    cooking,    60 ;    gun- 

Eowder,  *.f04 ;  motive  power,  Cnnning- 
om'n,  2.>l\  361  ;  old  cottage  and  cabinet 

pianofortes,  41 ;  sewing  machines,  688 ; 

sioam   pumps  and   lira  engines,    84; 

turret  clocks,  83 
Inclined  surfaces,  tool  for,  401 
IncreoKO  of  insanity,  111 
Incrustation  of  boilers,  63 
Index  for  dividing  plate,  114 
India-rubber,  vuleanihlng.  .'HO 
Indian  arrhitecture,  aiicleut,  160 
ludign,  376 
Induction  coll,  307,  335,  379,  384,  876,  667, 

693 
Ingredlente  for  good  paint,  138 
Insanity,  111 
Insects,  boring,    358;   Insects    for     Ibe 

microscope,  664 
Instruments  :  ancient  musical,  16 ;  good, 

16 
Insulation  of  induction  coil,  SS4 
Interference  rings  round  the  son,  308 
Internally-geared  lathe,  848 
International  Exhibition,  Workmen's,  130, 

162 
Inverted  plcturai.  396,  806 
Investigation  of  malaria,  497 
Ireland,  307,   350 ;  Ireland :  geology  of, 

382 :  mid  and  west,  297 
Iris  diaphragm,  540,  687,  612 
Irish  moss,  543 
Iron  ;  coll.  Slater's.  494 ;  in  batteries,  403, 

447,    450.    522;   ships,    sheathing,    160; 

Irons,  sulphur  in.  137 
Irregular  forms,  cntting,  208 
Isomotrioal,  643 ;  isometrical  drawing,  420 

JOB  BABNBS  and  his  Yorkshire  .>lab, 

185 
Jottings,  mlcrosoopical.  493 
July,  temperature  In,  497 
Jumping  from  a  train  In  motion,  130, 1S4, 

311 
Jnpltor :  bolts  of,  35, 134 ;  colours  of,  86 ; 

datum  and,  279 

KAPPEB'S  improved  Ores,  17 
Keeping  the  clock  right.  63.  256 
tobfoy'H  wedge-driving  drums,  113 
Ke>*8  <»f  plannfi.  86 
Kiujheucr's  tclo'cjpes.  Dr.,  116 


liABBIi-XOIUTJUIKR,  186 

Lactometer,  86 
Ijiteh,  gate,  61 
Lathe  by  George  PIabt,43;  laUw-chuck, 

aeU-«entering,    11;    lathe   for    tumiiu 

linngs,    18;    lathe,      Intemally-gearMf 

318;  lathe,  the  Ralteire,   163,  184,  '.KH; 
Lathe,  serew^^utting,   359 
Lathes,  m.  IH,  282,  807,  K9.  833,  431,  448, 

474 
Latitude  of  Venus,  379 
LawH  on  patents,  (be,  831 
"  Irf^ad"  of  slliln  valve  in  steam-engines, 

2.'i4;  lead-tree,  88 
Least  squares,  on  the  method  of,  38 
Leaves,  skeletonialag,  866 
Leigh's  plan  for  cruaalDg  tke  Straits  of 

Dover,  318 
Lenses :  concav^  807 ;  opera-glaas,  183. 
Level  smfaoas,  lool  for,  401 
Lever  of  safety-valve,  448 
Libel  on  British  workmen,  St  161 
LlfeboaUi  ;   Ewolhh    MkOBAno,    361 

"  otter"  (or,  388 ;  steaio,  381,  279,  804 
Light,  86;  light,  electric  481:  U^t  of  the 

beavenly  bodies,  383;  %hl,  nature  of, 

643.  664;  light,  TyndaU^s  experiments 

on,  11 
Lighting  the  National  Gallery  and  British 

Maseam,847 
Lightning  conductora,  644 
Linos,  Frannhofer's,   114;  lines  in  solar 

spectrum,  183,  311.   230;  368,  247,   379, 

282,  803,  329,  847,  878 
Link  motion,  801,  862,  386,  878,  416,  471. 

619.  641,  689 
Literature,  criminal  63 
"  Little  Wander,"  the,  308 
Lock-nut,  16 
Locomotive  ashbox,  668;  locomotive,  road, 

358 
Longitude  of  Venus,  879 
Low-water  detector,  325 
Luhricatiini,  160,  18.5,  212 
Lull's  friction  clutch,  669 
Lunar:  acUvity,  371 ;  cosmology,  42!),  919, 

645,  610;  craters,   333,   874,   4«8,    619; 

motion,  645 

KAOHHrBS  'or :  tinlUng  Im-ftnlsr 
iMritj...  i^lrt;  electrical  t»urpt.i««i»,  1 1 ;  fret 

Mnv  I  n^.  4;  I :/:  b  an  >1-  ^htoaln^,  4  i'i :  uiu^ue^o 
i'l<-ITl.-,  lillK  l.ilaniog,40.li  priiiliiig,  44'., 
lumobln^.  shearing,  and  slreU:blt^r.  lJ«i 
reiLpTni;  and  mowing.  t5t;)u<w/ng,  ^\ 

Hi  1.17.  »ll,  OT.  S.'f'  Smi,  .1(M,  374,  37 .'^ 
.'--■-■     '  -li.  |-  r-hr-rrifH.  1'.'? 

"  Maoclesfleld"  velocipede,  the,  IS,  89 

Magnetism,  590 

Miigneto-electric  machines.  Slater's,  131 

-Mahoe-wood,  blue.  111,  169,  160 

Making:  bread.  15.  6.1;  camera.  396:  cikI- 
llvor  oil,  495 ;  gas,  474 ;  sundials  U,  62 

Malaria,  InveHtigstion  of,  497 

Mammoth.  496.  .522 

Mim,  pro-Adaralte.  432 

Manganese  batter>',  38 

.Manganic  sesqui-tiydrato,  377 

Manlcbord.  the,  399 

Manufacture  uf  shuddy,  11,  59 

31iirauta  arrow-root,  612 

Materials  for  paper,  113 

Mathematics,  286 

Matrimony  and  big  heada,  90 

Mayo  and  Bllgo,  318 

McCarthy  and  Cimnlngham's  motive 
power,  866,  351 

Mean  distance  of  the  sun,  38,  86,  323 

Measure  and  funnel,  combined,  136 

Mechanical,  bm  ;  mechanical  Ongiira,  30,'> 

Medallion  turning,  617 

Medical :  ooUs.  5U:i ;  galvanism.  381,  336 ; 
opinion  on  bioycle-riding,  874,  398 

Melting  glue,  .''.87 

Mesmerism,  306 

Method  of  least  squares,  88 

Meteoric  stones.  617 

Meteorites,  674,  687 

Meteorological.  11,  379 

Metronome,  161 

Micrometer,  bar,  879,  403 

Microscope,  the,  448, 474, 615, 665 ;  mlscro- 
scope,  Perrj's,  2.5* 

Microscopic  :  accessories,  613 ;  con- 
denser, 806,  363;  examination  of  ale, 
632 ;  investigation  of  malaria,  497 

Microscopical  :  jottings,  49J  ;  society, 
amateur,  CiT 

Midland  districts  of  Ireland,  257 
Military  education,  401 
Ullk.86 

Milky  Way.  theory  of,  211 
Millers,  questions  for,  10,   11.  86,  69,  87, 
112,  133.  182,   23U.  364,  378,  33'2,  851,  378, 
378.  4CI3.  425.  436 
Mills,  sugar.  361 

Mlllstunes:  balancing,  436 ;  dressing,  227 
"  MIHonlan"  bioyole,  Ibe,  363 
Mine,  rook-salt,  366 
Mbier's  appeal,  a,  807.  326.  350,  593 
Mitrailleuse,  the  Freiieli,  616 
Moa  or  dInonUs,  the,  213,  336 
Model  engine,  pump  for,  157 
Moistening  UbeK  im 
Momentum  and  attractioii,  444 
MoncrlelTs  gun-carriage,  664 
Monoxide,  carbon,  '-W 
Monster  harmonium,  461 
M(X)n;  illumloated   portions  of,    11,  63; 

motions  of,  310,  267 
Mordan's  self-centering  wire  chuck.  644 
Moss,  Irisli,  643 

Motion:  link.  301,  .152.356,  ,178;  426.471. 
919,  841,  8S9 :  lunar.  &45 ;  motions  of  the 
earth.  8».  IS*.  169,  161.  16.1,  182.  •►- 
313.  2.t<.  257.  303;  motions  of  tlir_ 
and  earth,  21(>,  2^7 
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totlTe  power:  «l«atR>  m«gnetlnn  aa  a, 

MO;  boprovements  Id,  3M,  8S1 ;  (or 

Tekioiiwat,  4tT 
Koimtioc:  iiiMct«llartltaiiitoroMope,M4; 

pluUng  maohma,  493 ;  teleaoopaii,  1S8 
KDTements,  wing,  282 
Mowing  nutohlne,  AUes's,  IM  j 
Hnabroom  cnltnre,  400 
if  ule,  308,  382,  34D,  44i,  494 
Kusical,  *4S,  494;   musickl  iiutnm»ot, 

uideiit,  18;  mnBiMl  lutmisenta,  848; 

niulwl  notttfon,  t8t  237,  498,  M4 
Matnal  tmpronment  ■odetias,  Ensush 

Hbchanic,  89, 180,  1(9, 187 

JTAJCBS  of  congtelUtioiui,  446 

Rationsl  OcQery,  Ughtbig,  «47 

Natural  soienoo  In  mllUary  ednoatlon,  401 

Nature  of  Ugbt,  MS,  864 

•■  Naatloal  Aboanaok,"  tbo,  and  "  FJLKS." 
14,  3«,  68 

Need]iam'Biitar<erroriiewingmaohlneB,232 

New  :  oarrlaae  brake,  64;  tathe,  421; 
paint,  a,  61;  planlaphera,  210;  proceae 
of  gaa-maldSK  474 ;  Myle  of  railway,  277 

Ninety  mtlea  a  aay  on  a  bloycle^  137 

Nitrate  of  aUrer.  too 

North  of  Ireland,  310;  North  Wales,  376 

Notthwloh  aaU  n^ne,  3H 

Notation,  musical,  S8, 227,  496,  S4S 

Notaa,  aatronomioal,  480;  {63 

Nomerah,  Boman,  448 

Nat,  look.  16 

OATS,  omshed,  64 

Object-glaaeae,  40;  18S,  283,  283,  333;  ob- 
Jecta,  test,  63 

Obaemtlona,  aatromomloaL  334,  618,  613 

Obtaining  motiTe  power,  366,  361 

Oconltation  of  Saturn.  138 

Oil  ood-Uver,  495,  643;  oils  and  fats, 
vegeuble,  331.  847,  379 

Old :  cottage  and  cabinet  planoa,  41 ;  Sles, 
renoyatlng,  330 ;  mnsic  306 

Opera-glass  lenses,  136, 186 

Opinion  on  bicycle  riding,  medical.  374. 396 

OpUcaL  377,  823, 433,  688;  "Optical  Brick- 
layers "  telescope,  the,  378,  433 

Orders,  Post-offloe,  494 

Organ,  the,  38,  88. 112.  138,  139,  186,  238; 
iU.  279.  618.  669,  814 :  organ-blowing, 
338;  organ-plpea,  110;  180,  330;  organ^ 
free-reed,  618,  669,  614 

Origin  of  meteoritea,  687 

Orthotopticii,  805 

'•  Otter"  for  lifeboat  serrioe,  338 

Oxygen.  616 

Oxyhydrogen  gaa  store,  41 

PAQIT,  138;  paint,  a  new,  61 

Painting;  cistern,  690;  dissolving  views, 
472 ;  fresco.  497 

Paper,  materials  for,  112 ;  papers,  clip  for, 
384 

Parabolising  specula,  37, 185 

Paradoxes  in  eqnationa,  88 

Parallax,  snn's,  403,  436,  474 

PaiBllelognun  of  foroaa,  376 

Paris  defences,  the,  693 

Patent:  engine  htbrlcator.  166;  lawn,  the, 
331 :  Inbrioator,  Tomer's,  186,  212 :  ro- 
tary spader,  Comstock's,  64 ;  starter 
for  sewing  machlnee,  302;  wedge-driv- 
ing drama,  113 

Peculiarity  in  eyesight,  306,  333 

Pedestrian  touts,  423 

Pendultmis,  90 

Percentage  of  sulphur  in  Irons,  137 

Performance  of  sjiecnium,  307 

Perry'a  microscope,  263 

Personal,  346 

PerspectlTe,  832 ;  penpeottve  drawing,  397 

Petersen's  steam  Ufebcat,  379,  304 

"  Phantom  "  velooe,  the,  667 ;  "  Phantom" 
wheel,  the,  87, 116, 137, 163,  366, 803;  8281 
496,  667,  616 

Pbiloaophy  of  the  ENOLisn  MnnrAKio,  617 

"  Phcsnix  '  velocipede,  the,  426 

Phonography,  308,  828,  354,  373,  400,  448, 
621,  668, 617 

Phosphorus,  powdering;  10 

Photographic.  69, 183,  379,  307,  308,  M6, 
691 ;  photograpbio  tent,  63a 

Photography,  sular,  473 

Photoscope,  the  377 

Phrenology,  40,  90.  351,  335,  447 

Pianoforte,  the,  804,  4«9,  496;  pianoforte, 
blston  of,  448,  469;  pianoforte  keys, 
corerlng,  86 ;  pianoforte,  upright,  398 

Picric  add,  688,  690 

Plctnros:  electric  U^tfor,  493;  inTerted, 
266,  308 

Pipes,  organ,  IIQ,  139. 160,  830 

Pitch  of  harmonium  reedH.  471 

Pitman's  phonography,  308,  328,  364,  372, 
400;  448t  621,  668,  617 

Plan  for  creasing  the  Straits  of  Dover, 
Leigh's,  333 

Planet  Vulcan,  the  supposed.  36.  84, 137 

Planing  maohinee :  hand,  446 ;  mounting, 
493 

Planisphere,  new,  210 

Plant's  lathe,  421 

^lant,  zinc  38;  plants,  croas-broedlng,  378 

'lata,  dividing,  114;  plate,  division,  613; 
plates,  exposure  of,  645 

latinised  ;gauie  battery,  311 ;  specula.  Ill 

latu,  spots  on.  618;  618 

laying  the  flute.  402.  476,  616,  693 

lumbago  V.  platlna  cmdbles,  188 

>lbto,  the  lunar  crater,  333 

'oint  movers.  366 

'olsonons  postsge  stampi,  15,  3S 

■olarlacope,  the.  468 

>omology  and  floriculture,  333,  379, 497 

■urt  Jackson,  373 

'ositlon  of  eccentrics.  400 

'ust-uffi«e:  orders,  4»4;  telegraphs,  280 


Postage  stamps,  poisonoos,  16,  36 

Potato  dibble,  166;  pottto-growing,  363 

Powdering  phosphoraa,  10 

Power,  accumuUtbig,  858;  425 ;  power 
and  apertore  of  telescopes,  14:  power  of 
boiler,  690:  power,  hotse,  643, 691 ;  power, 
motive,  366, 361 ;  povrar,  screw.  6n,  611 ; 
powers  of  bloclu,  435 ;  powers  of  sub- 
stances to  resist  the  electric  spark,  136 

Practical  telegraphy,  401 

Pre-Adamlts  man,  423 

Preserving:  frail;  460;  mnsioa]  Instrn- 
ments,  346 

Press,  bookbinders'  cnttbig,  64 

Pressoie:  barometric,  444;  steam,  588; 
unequal  steam,  397, 433 

Preventing  mat,  379 

Priming  of  boOen,  543 

Printing  machines,  445 

Problem,  arithmetic^  317 ;  problems,  331 

Process  of  gas-makiiw,  new.  474 

Propellers:  Fothergffl's  13;  screw,  012, 
617;  steam.  365 

PropalUng  a  vessel  by  a  windmill,  687 

Psmholon.  electrtoal,  113 

Pulleys,  Selaey's,  113 

Pumps :  air,  363,  306,  336.  376.  396. 446, 494 ; 
model  engine,  167 ;  Shand's  steam,  86 ; 
ships',  433 

Punching  and  shearing  machine,  183 

Puriflcauon  of:  chloride  of  silver,  10; 
feathers  and  hair,  396 

QTXASBATI08  rodociblo  to  quad- 
ratlca,  310 

Quantitative  analysis,  87 

Querists  and  contributors,  546,  587 

Query,  engineering,  39 

Questions :  curious.  378,  618,  540;  692.  610; 
examination.  309;  for  millers,  10,  11, 
36,  69.  87.  112,  133.  182.  336,  364,  378, 
332,  361,  373,  378,  403,  426,  426 

BAIXW AT  tiataiB  across  the  Straits  of 
Dover,  conveying,  333;  railway  travel- 
lets,  comfort  for,  864 

Hallways :  Brazilian.  371 ;  street,  277 

Bain,  artillery  and,  448;  496,  646 

Beaetlon  of  enrrenta,  396 

Beadlngs  from  the  globea,  208,  262,  278, 
329,  353,  372,  431,  472.  618.  642.  688 

Beapbig  and  mowlngmaohine,  Allen's,  166 

Bebuilding  oigan,  379 

Beclining  sundial,  63 

Beereattons.  Bath  Forum.  364 

BactlfJflBg  the  cirde,  376,  468,  532,  546 

Bead  organs,  free.  518,  569,  614;  reeds, 
harmoohmi,  41,  90,  471 

Beflecting  telescope  111 

Befleetor^  dew  caps  for,  267 ;  refleetora 
and  lefractors,  10,  43 

Befracting  (elesoope.  185 

Belatton  of  power  to  apertures  in  tele- 
scopes, 14 

Bemalns,  Indian  architectural.  160 

Bemarkable  old  mnsloal.lnstrument,  16 

Bemarks  on  slot-cutting,  113 

Benovatlng  old  fliea.  230 

BeslsUnee  to  electric  spark,  136 

Bhea  grass.  114 

Biding  bicycles,  374,  398,  436,  494,  631, 
548,  566,  592,  614 

BIfles :  Chassepot,  417, 694 ;  Soper,  138, 266 

BImer,  drill,  and  tap,  combined.  Ill 

Bings :  round  the  sun.  306;  of  Saturn.  449 

Bead  :  locomotive,  263 ;  steamer,  37 ;  roods, 
English,  65,  89 

Boberts's  galvanic  battery,  306 

Bocksalt  mine,  Nortbwich,  363 

Bods,  fishing.  460 

Boman  nui^rals,  446 

Bopes,  strength  ot  436 

Botary :  en^a,  61, 114 ;  spader,  64 

Botation  of  the  earth.  184,169, 161,  234 

Badge's  air-pump,  494 

Bushes,  18^  207 

Bust,  preventisg,  279 

8AFET7-VAI.VX,  279,  326;  362, 448 

Salads.  169,  306,  336 

Saleable  upright  pianoforte,  398 

Salt  inlne,Nortbvricb,  366 

SaUalre  lathe,  the,  163, 18i  208 

Satellites  of  Uranua,  533.  640,  691,  610 

Satura  ;  136,  449,  494 ;  Saturn  and  Jupi- 
ter, 379 

Scale  In  steam  boilers,  330 

Scarborough,  834 

Sdenee:  natural,  In  military  education, 
401;  summer,  336;  sdenca  for  the 
young.  367,  383 

Sdentifie  education,  570 

Scotland.  324,  376 

Scraper  for  boilers,  elastic,  491 

Sorew-cotting  lathe.  363;  screw  chuck. 
169;  screw-to  chuck,  184:  screw  power, 
692,  611;  screw  propellers.  Pother- 
gill's,  13;  screw  propelling,  613,  617 

S«a-sicknesa,  87 

Secret  code  (or  telegrams,  423 

Sections,  conic.  446,  474,  497 

Self-acting;  blowpipe,  306;  feed- water 
beater.  3(19 ;  self-cantering  obncks,  11,37. 
644 ;  self-feathering  sorew  ptopellets,  13 

Sentence,  curious,  433,  469,  497 

Sesqul-hydtate.  manganic,  377 

Setting  eccentrics,  403 

Sewing  mschlneo.  90,  113.  167,  311,  331, 
232.  •i»0.  808.  374,  376,  688 

Shand's  improvements  to  steam  pumps.  84 

Shearing,  punching,  and  stretching 
machtoe.  132 

Sheathtaig  iron  ships,  160 

Shells,  ooncuaslon,  186 

Shewan's  spiral  water-wheel,  167 

Ships'  pumps.  423;  ships,  shaathtog,  160 

"  Shiptunlsn"  velocipede,  363 

Bbodd;  manufacture,  11, 69 


Shorthand,  355,  3«L  306;  838,  364,  373, 400; 

448,  631,  568,  617 
Sickness  at  sea.  37 
Silk  bolte^^  403 

Silver :  chloride  ot.  10;  nitrate  of.  690 
Silvering :  dock-dials.  687 ;  Epeonla,  163, 

2U.m 

SImnltaneous  equations,  169,  236,  284,  306 

Staging,  308 

Skating,  summer,  326 

Skeletonising  leaves,  566 

Slab;  Torkihire.  186 

SUter's  Iron-cell,  494:  Slater's  magneto- 

deetric  machines,  181 
Sleep, 115 
Slide   scnw-entting    laths,   small,    363; 

slide-valves,  264, 689 
Sllgo  and  Oalway,  348 
Slot-cutting,  113, 163.  184 
Small  drills,  tempering,  363 ;  small  slide 

screw-cutting  lathe,  363 
"  Smith"  tura-Euokla.  the,  613 
Snuff  and  tobacco,  691 
Sodaorystols,  10 
Soft-voiced  organ-pipe.  180 
Solar  photography,  473 :  solar  spcctram, 

lines  in,  183,  311.  330.  3.16,  367,  379,  383, 

303.  839,  347,  378 

Sohitlons :  chemical.  366 ;  standard,  474 

Soper  rifle,  the,  138,  266 

South  Kensington:  examination  papers, 

590 ;  masloal  Instruments  at  346 
Space  for  strings  to  the  piano,  363 
Spader,  Comstock's  rotary,  64 
Spark,  resistance  to  electric  135 
Specimens  of  turned  work,  372 
Spectiosoopical.  333 
Spectram:analysls,306,611;solar,  183. 311, 

230,  266,  267.  379.  383,  303.  339,  347.  378 
Specula:  parabollsing,  37, 136 ;  platinised, 

111 ;  sUverlng,  163,  311.  333 
Speculum :  grinding.  63, 384 :  performance 

of,  307;  testtog,  328;  working,  611 
Spinning-cotton.  111.  133,  186.  163,  182, 

204,  230,  264,  283.  303.  330,  360,  403 
Spiral  water-wheel,  167 
Sportsman's  velodpeda,  349 
Spots:  on  Plato,  618,618;  on  the  sun,  396 
Spring  velodpede^  514 
Square   bar  miotometer,    403;  squares, 

method  o(  least,  38 
Squaring  the  drcle,  300,  336,  360,  361,  376, 

424,  446,  613 
Statoed-glasa,  114 
Stamps,  poisonous  postags,  18,  36 
Standard  solutions,  366 
Starch,  185,  396;  starch  and  chicory,  161 
Stan:  coloun  o{,  366 ;  dedlnation  of,  366 
Starter  for  sewing-machines,  383 
StartUng  theory  about  Jupiter  and  Satura, 

379 
Steam-boat  travellers,    comfort  for,   86; 

steam-boiler  feeding.  304.  369 ;  steam- 
boilers,  scale  in,  330;  steam-carriages, 

304,  839 ;  steam-engtoe  lubricators.  166, 
186,  313 ;  steam  flie-enginea,  84 ;  steam 
hammers,  336 ;  steam  Ufeboat.  232,  279, 
sot;  steam  preaanre,  688;  steam  pres- 
sure, unequal.  397, 422 ;  steam  propellera 
for  vessels,  366 ;  steam  and  water,  181 

Steamer,  rood,  37 

Steering  vessel,  36 

Step  for  bicycle,  614 

Stereochromy,  497 

Stevens's  Improvements  to  cooking,  60 

Stoneand  brick  drill  183;  stones,  meteoric, 
617 

Stoning  cherries,  353 

Storms,  cause  of,  403 

Stove,  oxyhydrogen  gaa,  41 

Strains  on  girders.  10 

Street  railway,  377 

Strength  of  chatos,  163,  186,  307,  364; 
strragth  of  ropes,  435 

Stretchmg,  shesirlng,  and  pnnohing  ma- 
chine, 133 

Strikes,  339 

Striking  handrail  scroll,  436 

String  space  to  the  plniin,  863 

Substances,  power  of  Ui  reaist  the  electric 
spark,  186 

Sugar-mills,  361 

Suggestions,  328,  493 

Sulpbor  to  irons,  137 

Summer:  sdenoe,  336 :  skating.  8-i6 

Sun,  the,  64,  646 ;  snn-dlals,  14,  63 ;  sun- 
flower, the,  114,  163,  186 ;  son,  fuel  of, 
160,  203,  236 :  sun  mean  distance  of.  38. 
86,338;  sun's  parallax.  403.  426,  474: 
sun.  rings  round  the,  308 ;  sun  spots,  ^G 

Supposed  planet  Vulcan,  the,  36,  84, 137 

Surfaces,  Inclined  and  level,  401 

Suspendon-wheels,  616 

Swimming  a  snomier  pastime,  426 

Swinging-gate,  latch  for,  61 

TAOKLE  for  flaUng,  460 

Taking  cod-liver  oil,  496 

Tangents  and  angles,  303,  361 

Tap,  rimer,  and  drill,  eombined.  111 

Tea  for  the  mUlton,  617 

Teeth,  wheel,  327 

Telegrams,  secret  code  fur,  433 

Telegraphs,  Post-oiBce,  286 

Telegraphy,  proetloal,  401 

Telescope  construction.  304.  261  :  tele- 
scopes:  achromatic,  IIU:  Bcrschellan, 
663:  Kitchener's  (Dr.).  116;  reflecting, 
111 ;  reftacting,  136,  311 

Telescopic,  IS,  14.  15.  34,  86,  110,  180,  158, 
182,  208,  311,  334,  361,  370,  878,  42^  473, 
543,646 

Tempamtun  in  Jane  and  Jaly,  '69  and 
'70,  403,  497 

Tempering  small  drffla,  353 

Tender  feet,  690 

Tent,  photognphio,  630 

Te<t  for.  arsenic,  10  ;  test  objects,   63 ; 

tCKtH,   186 


Testing:  boilers,  383;  speculum,  338 

Thamaa,  the,  363 

Theoretloal,  693,  610 

ThaoiT,  the  germ,  368.  307;  theory  of 
JnpUsr  and  Saturn,  379 ;  theory  of  the 
Ullk;  Way,  311 ;  theory  ot  the  tides, 
134 ;  theory  ot  wing  movementa,  383 

Thermometsra,  587 

Tide  table,  307 ;  tides,  theory,  1S4 

Timbre  of  b^mntiinm  reeds,  41 

Time,  86, 136, 186 

Tobacco  as  a  preventive  of  coonmptlon. 

Tool-holder,  309;  tool  for  level  surfaces, 

401 ;  tools  for  grinding  object-glasses,  333 
TourisU'  trips,  307,  334,  349;  876;  lonrs, 

pedestrian,  433 
Trade  and  commerce,  161,  184,  206,309, 

337,  357,  378,  308,  326,  329,  851,  376,  378 
Train,  Jumping  from,  130,  184,  311 ;  trains 

across  the  Straits  of  Dover,  conveying. 

823 
Tramway,  wire,  228 
Tree,  lead.  38 
Tricydea,  184,  306,  468,  496 
Trips,  tourists',  307,  324.  349.  376 
Trisectlon  of  angles,  89,  367,  3-i9, 376 
Tube  scraper,  491 
Tura-bockle,  Smith's,  612 
Turned  work,  373 
Turner's  hibricator,  186,  313 
Turntog,  334  ;  turning  bottoms  for  cy- 

Under  covers,  531 ;  turning  bungs  with 

foot-latha,  15 ;  turning  mMalUons,  617 
Turret-clocks,  16,  63,  83 
Twilight,  329 
Tyndall's  experiments  on  light,  11 

UMBOTTAXi  steam  pressure,  397,  433 
Unfair  criticism,  374,  401, 426,  446 
Universal  dothes-waaber,  328 
Unknown  coal-meaaure  (oasU,  613 
Upright  pianoforte;  398 
Uianns,  satellltea  of,  633,  640,  691,  610 
Uae  of  the  teleaoope,  361 ;  uses  of  the 

lathe  829 
Useful  tool  for  lavd  snrfaeaa,  401 
Utilising  power,  363,  436 

VAOinnC  to  sir  pump;  353,  SOt 
Talvaa:    Bopkinaon's,    IS;    "lead"   nf. 
364 ;  safety,  379,  326,  8*3, 448 ;  sUde,  689 
Tarlatlona  to  barometric  pressui*,  444 
Varnish,  violin,  14,  39,  63,  227 
Vegetable  oils  and  fata,  331.  347,  379 
Veloce,  the  "  Phantom."  667 
Velocipede  construction.  210,  374;  velucl- 

de wheel  the  "Phantom."  266;  ve- 
pedes.lSl, 266. 8-26. 329 ;  ve1oolpi><lei>: 
"English,"  66.  89.  280:  fonr-wtaeelwl, 
330,  621;  "  Macclesfleld."  16.  8»;  mo- 
tive power  for,  497;  "Phomli,"  Ate-. 
"  Shiptonlan,"  353;  sportsman's,  M9; 
spring,  614 

Ventilation :  bulldlnge  306, 333 ;  coIUeriea, 
11 ;  hygiene  of,  310 

Veaael  propeUed  by  a  wtodmOl,  682; 
vessels  :  buUdlng  and  steertog,  30 
steam,  366 

Vibration  of  vioUn  beUies,  111 

Victoria,  emigration  to,  378 

Vlew^  dissolving.  473 

Vtoe  culture,  693 

Violto  bellie^  111 ;  vlolto  varalsb.  14,  89, 
63,387 

Volctog  wooden  organ-pipes,  110 

Vulcan,  the  suppueed  planet.  36,  84, 137 

Vulcanising  todia-rubbcr,  646 

t^AGBS,  329 

Wales,  North,  376 

Walking.  494,  614 

Wall  decotstlon.  471;  497 

Ward's  flute,  468 

Water:  analyses,  187,  284,  263,  383,  363, 
S77 ;  barometer,  396 ;  convexity  of,  352 ; 
teed,  301,  339,  610;  gauge  and  gauge- 
cock.  60 ;  wnter-hoater.  Barton's.  »«9  : 
water  and  steam.  181 ;  wster-wheol,  328 

Wodge-drivlng  drums,  Kelsey's,  113 

Weights  of  chemical  solutions,  474 

West  of  Irebtnd,  367 

What  is  a  manichotd.  399 ;  what  we  owe 
to  the  alchemlsta,  616 

'Wheel-cutting  engine,  13:  wheel-stonea, 
383;  wheels:  carriage,  496;  fairy, 'iSS; 
368;  fly,  301;  fricUon,  446;  "Phan- 
tom," 87,  118,  137,  163,  266,  303,  3JH 
496,  667,  616;  Shewun's  water,  167; 
sphvl  water,  167;  suspension,  616; 
vraler,  338 

Windmills,  14,  40,  460. 496 ;  wtodmlll  fur 
propelltog  vessels.  687 

Window  deaning,  687 

Wing  movementa,  283 

Wb'e-cfauck,  aelf-centeitog,  544 ;  wire  for 
electro-magnetic  apparatus,  186;  wire 
tramway  at  Brighton,  338 

Wood  (or  fishing  rods,  blue  mahoe.  111, 
169. 160, 162 

Wooden  organ  pipes,  110, 139 

Work,  turned,  S7J 

Worktog  granite  to  ancient  times,  16; 
working  men  and  the  patent  laws,  331 ; 
working  speeulum,  611 

Workman's  appeal  a,  831,  349 ;  workman's 
axhibltlons:  Belfsat,  367;  Inletna- 
tkmal.  130, 162 

Workshop  acddents,  473 

Wray's  obJaot-gUaaea,  40;  351 

Writing,  hand,  469,  516,  645 

TBABT.lS 

Torkahln  sUb,  185 

Toimg,  sdenoe  for  the,  367,  38S 


ZINC  plant,  88 
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New :  Actonroctorimand  workfthopa,  C76; 
bulldUiK  msterial,  804 ;  coating;  for  flre- 
ariDH,  Mi ;  disinfecting  apparatun,  U7 ; 
oleotiic  machine,  576 ;  gun,  65S ;  Indian 
medicine,  6Si ;  liind  of  cotton,  23 ;  lubrl- 
cating  apparatuB,  129 -,  method  of  ob- 
taining gelatine,  33,  71 ;  naral light. 479; 
photometer,  464 ;  planisphere,  167 ;  pro- 
jectile, 363;  test  paper,  085  ;  use  for 
yeast,  47» 

Nomenclaluie  of  stars,  383 

Nomrws  de  ptumt,  42 

Norfollt  geology,  670 

Norway  coal,  Fi'iS 

NoteH :  astronomical,  ^^<t ;  microscopical, 
612 

Novelty  In  batter-making,  23 

Numismattcct  309 


OAK,  staining,  213 
Oakum  as  a  surgical  drt^tsing.  &76 
Observing  Astronomical  Society,  431 
Obtaining  air  or  gas  for  blc<*T)'P*.  1^'i 

obtaining  gelatine,  23.  71 
Oil.  glyoerino,  a  snbatlrate  for,  333 ;  oib ; 

olive,  003;  paraffin,  17 
Olive  oil,  ."iOa 
Opinion,  medical,  17,  dS 
Optical :  glass,  70 ;  instruments,  3JJ9 
'■  Original" contributions,  Wolfe's,  268 
Our  knowledge  of  meteorites,  115 


PACKINO  paper,  503 
Pails,  painting,  38«> 
Paint :  cleaning,  27G ;  economical,  479 
Painting  wiKjden  pails,  2ft6 
Pannier  railway  system,  the.  70 
Paper :  new  test,  68.^ :  packing,  603 ;  sil- 
vering, 143 ;  uses  of,  6W 
Paraffin  oiK  17 

Parchment  and  paper,  uniting,  431 
Paris  groon,  fi94 
Patent  JonmaL  24,  48,  72,  96.  120,  144. 

168,  192,  216,  239,  264,  288,  313,  Slit,  360, 

;i84,  432.  486,  480;  patent  laws,  the,  164 
Pedcspode,  212 
Pooling  p<..taloea.  203 
Potritled  sea  monster,  662 
"  Phantom"  veloce  and  wheel,  187,  212, 

368 
Phosphorus :  antidote  for,  23 ;  limilnoaity 

of,  67 
Photographic  '47,     143;     photographic 

prints,  623 ;  photography  In  botany,  68 
Photometer,  a  new.  4C4 
Phronoltigy.  m\  379 
Pioturo  frames,  676 ;  pictures,  blood,  612 
"  PiK>*."  Seely's,  485 
Plan  for  cutter-bar,  187 
Planisphere,  a  new,  lfi7 
Plants  :  blight  on,  604 ;    medicinal,  9.i ; 

jxiisonous,  676 
Plating  copper  with  bras.s  and  zinc.  676 
Poison  plants,  676;  poisonous  toa,  310 
Polishing  wood  carving,  6n:> 
Pompeii,  excavations  in.  119 
Portable  motive  power,  1C7 
Possibility,  a  puzzling,  6.12 
Potato-peeling,  203 :  potato  reform,  38S 
Pound  and  the  guinea,  167 
Power     looms,     427;     power,     portable 

motive,  167 
Practical  method  of  determining   focal 

length  of  a  concave  lens,  309 
Pre-AdamiU!  man.  476 
Presence  of  manganese  in  milk  and  blood, 

3.^9 
Present  knowledge  of  meteorites,  our,  115 
Preserved  ;  brea<t  661 ;  milk,  682 
Preserving  woo<L  26.1 
Prt^sses.  hydraulic  47 
Preventing  the  clogging  of  bolting  cloths, 

498 
Prints,  photographic  628 
Pnjblo.ms.  algebraical,  17 
Pru<'oss  for  re-sharpenlng  files,  167 
ProJ4H;tile,  a  new.  263 
Proposed  muaeom  at  Buniham,  861 


Psychology,  electrical,  139 
Pulse,  the,  119 
Purifying  gas,  675 
Puzzling  poeslbllity,  a,  682 
Pyramids,  the,  662 

QUESTIONS,  curious,  427 

RAH^B,  Bteel  and  Iron,  407 

Ballway  algnala,  604 ;  railway  syatem,  the 

paiuler,  70 ;  railways :  Brazilian,  333 ; 

Bigi.498 
Bainfan  In  France,  369 
Bare  lens,  a,  17 

Beading!  from  the  globM,  236,  259 
Baal  and  apparent  death,  661 
Becipea  :  domestic  71,  160.  101,  311,  408. 

603,676;  homemade  yeaatiWi  tested, 

336,  268,  338 
Beform  of  potato  coltore,  386 
Beflected  light,  263 
Belation  of  light  to  optical  Initnunents, 

369 
Benderlng  wood  Incombnatiblo.  363 
Beoewtng  oM  kid  glovea,  470 ;  renewing 

ribbons.  479 
Repairing  leaky  roofs.  661 
Be-pollshing  jewellery,  407 
Be-sharpeniug  tiles,  167 
Bestorlng  life  141 
Beverslon  spectroscope,  663 


BEVTBWSOS-  BOOKS:— 

Arithmetic  Theoretical  and  Practical, 

186 
Biology  rertu  Theology.  609 
Building  Societies  andBorrowcrs.  609 
Continental  Fanning  and  Peasantry.  .^7 
Contribntlonfl    to   the    Mineralogy    of 

Victoria,  438 
Curiositiea  of  Mathematics.  608 
Disposal  of  Town  Sewage.  609 
Drawing  for  Carpenters  and  Joiners, 

322 
(Jas  Economy— Things  Worth  Knowing 

about  Oaa,  166 
Oas  Managers*  Handbook,  l.S-i 
Hogg'a  Secret  Oode  (or  Leitara  or  Telo- 

gnuns,823 
Manual  of  Colonn  and  Dye  Wares,  4:<8 
Manufacture  of  Beetroot  Sugar  In  Eng- 
land and  Ireland,  414 
Modem  Practical  Ajiglor,  the  322 
Other  Worlds  than  Ours,  341 
Pewtner's  Comprehensive  Specifier,  438 
Proctor's  New  Star  Atlas,  413 
Public  Schools  Reform.  509 
Quanerly  Journal  of  ffdncation,  438 
Second  Course  of  Orthograf^lo  Projec- 
tion, 823 
Transactions  of  the  Woolhopo   Natu- 
ralists' Field  Club,  389 
Water  Analysis,  389 

Rewards  to  inventors,  S^>a 

Bibbona,  renewing,  479 

Right  and  left  hands,  651 

Bigi  Railway,  the  498 

Ripe  fruit,  evolution  of  gas  by.  ".1-1 

Roller  barrow,  the,  3-59 

Boofa  leaky.  651 

Bcyal:  Dublin  Society,  70;  National  Life- 
boat Institution,  9 

Bn8hea.268 

Bustle  picture  frames,  676 

Busting  Iron,  431 


ffAT-ATt  herbs,  676 

Salt(oragrlcnlture,70;  saltmine,  Ameri- 
can, 594 

Saltpetre,  Chill  624 

Saws,  circular.  498 

Scarlet  fever  disinfectant,  600 

Scavenger  hcotlo,  676 

Scholarships.  School  of  Minos,  391 

Schools  of  industrial  art,  65 

Science,  advantagoa  of,  flOO;  science  for 
the  young,  309 


soiBirrrFio  sootbtibs:- 

American  Philosophical  Society.  443 

Brighton  and  Soasex  Natural  History 
Society.  361 

Conference  of  Mechanical  Engineers, 
491 

E)i«Li3H  MSOBANIO  Scientific  and  Me- 
chanical Society.  Manchester,  401,  609 

Esoi.iRH    Mkchanic  Society  of   Arts, 
Edinburgh,  639 

Ethnological  Society,  am 

Exeter  naturalists'  Club.  609 

Oeologlsta'  Aaaociatlon,  394 

Hackney  Scientific  Association,  363 

Iron  and  Steel  Instltate,  608 

Londonderry  Nattval  History  and  Philo- 
sophical Society,  368 

Maidstone  and  Mid-Kent  Natural  His- 
tory Society,  609 

North  SUITordshire  Naturallata'  Field 
CInb,  369 

Norwich  Geological  Society,  613 

Observing  Astronomical   Society,  419, 
639 

Quekett  Microscopical  Club.  468 

Boyal  Astronomical  Society,  8,  109,  334 

Boyal  Irish  Academy,  369 

Boyal  Microacopical  Society.  121 
Scraping  slide  valves,  363 
Screws;  binding,  115 ;  hints  about,  263 
Sea  cucumbers,  676 ;  sea  dredging,  363 ; 

sea  monster,  petrified,  663 
"  Seely's  pigs,"  466 
Self-feeding  taming  lathe,  469 
Sense  of  taste,  the,  96 
Sentence,  curious.  476 
Setting  valves,  498 
Sawing  Machines,  47,  379 
Sharpening  files  by  galvanic  ourrent,  141 
Ship-building,  Iron ;  431 ;  ships'  bottom^ 

compoaltloD  for,  34 
Signals.  Railway,  604 
Silver.  167 ;  silver  solder,  407 ;  silvering 

paper.  143 
Size  of  atoms,  the,  119 
Sketching  from  nature.  17 
Slide-valves,  scnipinp.  263 
Solder :  silver,  407 ;  soft,  407 
Solid  beer.  70 

Some  hints  about  screws.  363 
Something  new  on  silvering  paiior.  113 
Sonnambulism,  634 
Sound,  47 

Spectroscope,  reversion.  Mi 
Speed  of  circular  saws,  498 
Sphericity  of  the  earth,  139 
Spheroiocomotion,  23 
Spinning  cotton,  336 
Spitting  of  iron  and  sloel,  603 
Splicing  leather  belts,  43 
Spontaneous  combustible  gas,  661 
Spots  on  the  sun,  1^1 
Spurious  tea,  70 
Squaring  the  circle,  333 
Staining  oak,  312 
Stamp,  candle,  71 

Slandartl  of  moosuroraent.  universal,  119 
Star  nomenclature,  66,  383 
Starch,  17 

Station,  floating  telegraph,  23 
Stattiary,  copying,  47 
Steam-engine    without    a  crank.    119: 

steam  and  machinery,  91 ;  Steam  Users' 

Association,  Manchester,  47 
Steel  and  iron  rails,  407 ;  steel,  splitting 

of.  603 
Stone,  waterproofing.  686 
Stream,  the  gulf,  70 
Substitute  for  binding  screws,  115 
Suez  Canal,  23 

Sugar :  beetroot,  70 ;  grape,  431 
Suggestions,  91 

Sulphur,  amorphous  ami  cryMtallino,  71 
Si)n,  the,  47 ;  sun.  distance  of,  2i<5 ;  sun- 
flower, the.    191 ;    sun's    iiillu"uco  on 

glas.s.  225 ;  sun  siwts.  91 
Surgical  use  of  oakum,  676. 
Tabic  a  valuable  l^^  *>34 
Tam-tams,  676 
Ta^tc  95 


TchuantoiMO  Canal.  23 

Tea:  poisonous,  310;  spuriou-s,  79 

Telegraph,  atmospheric  419;  telegraph 
station,  floating,  28;  telegraphic  Im- 
provement, 369 

Telescope,  the  Wandsworth.  235 

Test  for  logwood  in  wine,  479 :  test  paper, 
new,  686 :  tested  recipes,  236,  268,  333 ; 
testing  armour  platen,  70 

Testimony,  a  workman's,  646 

Timber,  drying.  407 

Tin  In  Cailfomio,  23 

Tinning  Iron  without  beat,  SVi 

Tobacoc  369 

Traction.  394,  4-51.  479 

Trade  and  commerce.  312,  309,  437 

Transit  instrument,  43 

Treating  ammoniacal  gas  liquor.  96 

Trees:  candle-bearing,  46;  gieaae,  363, 
371 :  gum.  96 

Turning  horses  oat  to  graaa,  S09 ;  turning 
lathe  4-56 

Type  the  water,  71 


TTMITING  parchment  to  paper,  wood, 

«c,  431 
Kniveraal  standard  of  measurement,  119 
Use  of  electricity  In  cauterisation,  637; 

use  of  salt  in  agriculture  70;  use  for 

yeast,  479 
Useful  work,  189 
Uses  of  old  horses,  17 ;  uses  of  paper,  60i ; 

uses  of  vine  leaTe^  309 
Ussher'i  (Dr.)  advice,  47,  65 
Utilisation  of  waste  material,  187 

VACCINATION,  Chinese,  261 

Vaccinine,  604 

Valuable  table  a.  646,  624 

Value  of  chloral.  407 

Valves,  setting.  498 

Vamlsh-brushee  694 ;  varnish  for  Wtttxl, 
407;  varnishing  the  violin,  66 

Velocipede  ;  construction,  379  ;  the 
"English,"  115;  the  "Phantom,"  312, 
258;  velocipedes,  164,  2*6,  309 

Vermilion,  47 

Vessels'  bottome  compoeition  for,  'M 

Victoria  Legal  Friendly  Society,  4^1 

Vine  leaves,  309 

'WANDSWOBTH  telescope,  the,  2:» 

Warming  carriages,  263 

Waste  gas  in  blast  fnmacea,  431 ;  waste 

material,  187 
Watch-cleaning.  17  ;  watch-making   by 

cooperation,  119 
Water,  clearing,  167 ;  water  type,  the,  71 
Waterproof  facing  for  brick-buildluga.  95 ; 
water-proof  packing  paper,  60:1,  water- 
proof stone  686 
■Wealth  of  England,  the  479 
Weighing-machine,  hydrostatic,  3d'j 
Woight  of  man  in  winter,  119 
What  is  wanteil  In  modem  art,  167 
Wheel,  the  "Phantom,"  187 
Wine  logwood  In,  479 
Winter  woight  of  man,  119 
Wolfe's  ■'  original "  oontributione  258 
Wood:    carving.  603:  bine  maboe.  139, 
187;  preserving.  363;  varnish  for,  407; 
wooden  palls,  painting,  286 
Wiwtz.  662 
Work,  useful,  139 
Worktog  Men's  College  33 
Working  man's  testimony,  a.  646 
Workshops  and  Factories  Act,  676 
Worms  V.  fowto,  894 


■yBAST,  65,  479 
Young,  science  for  the  30* 


ZINC-PIiATINQ  brass  ami  copper, 
676 
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NOTES,  QUERIES,  AND  REPLIES. 

[Many  of  the  mhjects  under  this  head  will  alto  he  found  in  "  Letters  to  the  £<A'tor."] 
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ACOOSJDIOir  BtJui'i  «««  «2.  w 
AcldB :  carbonic.  560, 372,  »9e :  fluortp,  478, 
SOI ;  hypochloric,  SO ;  nitric  45 ;  nltroiu, 
S98;  olaic   142;    picric  KO,  SIS,  806 
Act,  Uetrictl,  166,  33S,  380 
.VdheslTo  material,  69,  117 
309;  Ine    Adjnatiueut  of  mlcroKcope,  SS6,  849 

Adnltcration :  food,  S82,  594  ;  oil,  406,  453; 

turpentine,  16(!,  189 
jEolian  barp.  119.  ISS 
Aersted  watcrg,  339,  S28 
AeroKtatlcs,  919 

ASecUon  of  the  t^eth,  118.  141,  \6l 
Africa  (Bonth),  cllmato  of.  314 
A«rictiltnral  Exhibition,  Oxford,  69 
AUanthon,  S9» 

Air  current.  6J3:  air.  fon],  802.  848,  Mt: 
air  guo,  238.  311,  404,  499,  SSO;  894! ;  air. 
speed  of,  23,   68 ;  air  8toTc  94  :  air 
Btrlng  pump,  338,  880;  air  t.  steam,  878 
Alabaster  glaw,  406 
Alarum  for  Dutch  clock,  238,  482 
Altnunen  in  milk,  21 
Alcohol,  4B 

Algebra,  166,  337,  882.  404.  4!» 
Aljfehraic  equations.  69,  98,  117 
AIluj-B  for  tin  foil,  406 
Alum.  68,  92 ;  alum  and  Iron  tanks,  21 
Aluminium  hruoze,  287,  379 
Amadou  and  felt  plaster,  21 
Amrtl^m,  19 

Amateur  Turners'  Club,  166,  l.<9 
Amber  beads.  4.M.  477,  499 ;  amber,  ilis- 
aolving,  48,  118  ;  amber  muutbnicoc 
880 
American  cloth  bag,  262 
Ammonia,  stilphate  of,  22 
Analj-sea :  glaaa,  623 ;  water,  938, 288,  311, 

380 
Anastatic  printing,  333 
Anatomical  models,  38.1 
Anatomy,  94 
Ancient  painting,  488 
Angle-irun  hoops,  118.  117  ;  angle,  trisec- 

tlon  of,  142 
Aniline  coluuni,  69 ;  aniline  dyes  for  fea- 
thers. 142 
Annuity,  478 

Anomaly,  apparent,  95. 117, 140 
Antimony,  glass  of,  4W 
Antique.  118, 1C4 

Apparatns  :  distilling.  478,  5'1.  5»i :  j-w 
generating,  !M ;  heating.  i;22 ;  h^  .Iraiilic, 
633 
Apparent  anomaly,  95,  117,  no 
Apparent  paradox,  48, 1>1 
Appold's  centrifugal  pump,  flt.  HO 
Aqnarinms,  20,  Bu,  Tii,  93,  117,  ;;S!,!06. 

454,  894 
Aquatic  botany,  318,  260 
Archery,  ICG 
Archimedes'  lover,  143 
Architecture,  naval,  191,  3.19,  288,  3<!2 
Area  of  safety  valre,  214,  289,  2iio.  2S:t 
Arithmetical  queries,  180,  213,  230,  262, 

310 
Arm  chair.  166 
Arms  for  lly-wheel,  191.  514 
Army  commlsalons,  387 
Arnold's  chimney  ventilator,  166 
Arrangements,  optical.  455,  600 
ArtlBdU:  toontaln.  287  j  leg,  21 ;  parch- 
ment, 94;  teeth,  166 
Artists'  lay  Bgues,  633 
Arts'  Examination,  Collogo  of  Surgeons, 

287,357.406,464,477 
AasaylOg,  44 

Ascaildes,  190,  314,  337,  'i.;9 
Ash  timber,  389,  381 
Ashes,  zinc  31 

Aspbalte  :  flooring.  94  ;  pasteboard  for 
rooflng.  na,  J«l ;  paring,  479,  801,  836: 
Tarnish,  n 
Astronomical,  M,  143,  166,  190,  218,  311, 
888,  381,  638,  MS,  39&  631 ;  astronomical 
books,  IW 
Atmospheric  tofloesoe  on  electric  clocks, 

387 
Atropia,  sulphate  of,  143 
Attaehmenta  to  sewing  machine,  850,  890 
Attraction,  electric  454,  600 
Aorlferoua  oree,  48 
Australian  :  climate,  314;  nuggets.  623; 

scenery.  118 
Aviary,  214,  463,  627,  649,  650 
Axles,  waggon,  288 

BAOK-dranght  in  engine,  190 ;  back- 
grounds, natted  oil,  479,  628  ;  back- 
wheel  bicycles,  430 

Bags:  American  cloth,  363;  leather,  31; 

nail,  263  '         '  .    '      ' 

Baking  fireclay,  486.  499 
Balance   metal  plates,   803;  balance  In 

verge  watches,  899 :  balancing  lucumo- 

tlves,  389,  463 
Ball,  weight  of.  803,  836,    648,  681,  896, 

6»7;  bolla,  silver,  166,  481 
Balloon,  gaa'for,  166,  427,  461 
Bamboo  nuts,  263 
Band,  ^  n*.  849 ;  band  saws,  brazing,  888, 

3«  ;  bands,  galvanic  47.  94,  334,  363, 

483, 018;  bands,  gntla-percba,  119 


Bankal  wood,  94, 117 

Banner,  regilding,  142 

Bar,  boring,  388,  847;  bar,  cotter.  148^ 

IC8,  386:  bar  micrometer.  22,  882 
Barley  grown  from  oats.  827.  649 
Barometer  tubes.  S2.  190.  191,   2.18.  310, 

848,  427,  4.V2.  498;  barometer,  water, 

479,  802,  036,  678 ;  haromeiern,  431,  498, 

602,  52.'S,  626,  648,  671,  .W.'i,  B21 
Barrel  organs,  287,  476,  52»;  barrels,  gnn, 

287,  478,  874,  620 
Barton's  buttons,  143 ;  Barton's  feed-water 

heater,  430,  476 
Barytas,  borate  of,  23 
Bat  bandies,  119 ;  bats,  cricket,  22,  387, 

384 
Bath:    ebonite,  478:  hot  or    cold,  675; 

painting.  623 ;  shower,  69 ;  toning,  6;3, 

674,  897,  620:bath»,  118 
Batteries :  bichromate  479,  837,  676,  898, 

630;  Bunsen's,  802,  898  <  Callaud's,  368^ 

381 ;  connections  for,  633 ;  Danlell's,  406, 

484:  defeeUvo,  143,    168,    118,   383,406; 

electro-magnetic    698;    Faure's.    633; 

galvanic  69,  9a  118,   141.  311.  X3t.  407, 

484;  gilJlng,    US.    IM.   187.    21.V    3.15; 

BalseV  M>:  Leclanobe.  166.  189.  2  in; 

magnetic  406.  444.  802 :  manganese.  69, 

93,  118.  803.  838,  880,  874,  596,  897,  69)). 

620.    623:  plumbago  bottle   479,  802: 

Bemalc,  803:  Sme.i^'s  627;  sulphate  of 

Cftpper.  466,  501 ;  sulphate  uf  lead,  22, 

67,118,143,  188;  sustaining,   6!l».   6-.f2; 

zinc  platfl  for,  30;  batteries,  312,  216, 

601,  671,  CS3 
Beads,  amber,  484.  477,  499 
Beam,  oak,  69,  93 
Bearings   for  turning  barmoninms,  94; 

bearings,  white  metal,  18 
Beech.  30 
Beer,  117;  beer,  ginger,  388, 361;  beer  from 

herbs.  699 
Bees,  383.  286.  810,  334,   3.18.  386,  388,  379. 

.181,  428.  478.  850.  673.  878,  597,  898,  630; 

bee's-wax.  22.  142,  874 
Belgian  and  French  periodicals,  18 
Bellows,   262;  bellows   for   barmonlnm, 

2S7,  499,  660 
Bells:  dumb,  316,  360;  electric,  43.  69,  213 
IVnch,  carpenter's,  4.'> 
r»Mmetf»  chuck,  21,  94,  117 
llevi^rupes.  Bummcr,  9-1, 117,  140 
Bible  herbal,  119,  104 
lllchromalo  batteries,  479.  627.  .'.75,  69S, 

630 
r'—.r^'-.  -I'l      'il;  Hcyclcs:  tuick-wheel. 
I  ;":  iir  ii,-"(..r,  ;-<;!  429;  "Kilmamook.' 

■i;w;    ]«ltiiJjw,  21,  68;  Urea  for,  262; 

whnvl"  f.ir,  44.  14a,  188 
ntllPsM  U-nnt,  40 
HilH  mtlJ,  3Lt3,^;l.  878 
lilud^TM'  t^uitfng  iir,«8,  21,  44 ;  binders' 

l.B.l,.  I!l«),  llr,' 

rtniKihjf  i  hfM,l:^•>T.  uM,  88a,437;m»gnctio 
wire,  675 

Birds'  eggs.  148. 189 

Birds,  staffed,  387 

Biscuits,  chaiooal,  869,  408 

Bisulphide  of  carbon  prism,  363, 476 

Black  brasswork  of  microscope,  M9,  690 ; 
black  cloth,  flnishing,  675;  black, 
chrome,  190,  427,  461 ;  black  diamonds, 
383;  black  glass  of  antimony,  4.10; 
black  japan  for  ooachworlc,  479 ;  black, 
Lancashire,  430;  blacklead,  33,  190; 
blackening  copper  coins,  31,  67 ;  black- 
ing for  harness,  479,  5;;5 

Blast,  fan,  31,  67,  430,  800,  803,  848;  blast 
gas  furnace,  458,  601 

Bleaching:  bones,  190,314;  calico,  674, 
620;  ivory,  676;  powder,  238,427,453; 
wax,  48 

Blocking  blacklead,  190 

Blood,  363,  404 

Blotchy  face  66, 143 

Blowpipe,  699 

Blue  tiles,  cleaning,  69;  blue  for  washing, 
44 ;  blue  vrriting  ink,  802,  638,  648 

Board,  billiard,  46;  boards,  cement  for 
Joining,  143,  189 

Boat-buflding,  116,  318, 337;  boat,  size  and 
price  of,  93 ;  boat-steering,  310,  380, 401 ; 
boats,  paint  for.  262 

Boehm  flute,  337,  360,  387 

Bogle  engines,  479 

Boilers,  32,  46,  66,  67,  118,  314,  318.  337, 
389,  260,  309,  383,  .135,  3.57,  479,  625,  596 ; 
boilers :  copper,  69,  93,  263 ;  draught  in, 
311,  357,  380 ;  boiler  for  eggs,  660 ;  feed- 
ing, 358,  381,  408:  float  for,  190;  boating 
boiler  by  gas,  287,  476 ;  incrustration  at, 
382,  671 :  kitchen,  118,  235,  478,  647,  675, 
630 ;  boiler  for  launch,  32,  67 ;  mnltltu- 
bnlar,  19,  66;  painting,  263:  plates,  860, 
431;  pressnn  of,   310,  386,  3.'<8,  379; 

E roving,  314;  taps  for,  31,  44,  66;  test- 
Ig,  190.  389,  366, 

Bones :  bleaching,  190,  314 ;  breaklag,  314 ; 
dissolved,  622 ;  manure  from,  874 ; 
semi-transparent,  33 ;  steaming,  478. 

Books.  119.  141,  166,  189,  387,  503,  648; 
books:  binding, 287, 884,383, 437;  edges 
of,  gilding,  680,  673;  keeptaig,  69,  83; 
numbering,  18;  books  on  printing,  388, 
881 ;  books  on  water-wheels,  338^  438 


Bookbinders' :  glne,  938, 961, 427 ;  plough, 

190,  259;  bookworms,  287,  379 
Boomerang,  the,  48,  93 
Boots,  kid,  218,  404,  843,  478 
Borate  of  barytas,  31 
Boring;  bar,  388^  847;  cylinders  for  model 

engine,  454,  477;  ears,  314:  glass,  119, 

141,  238:   model  cannon,  91;  wooden 

bandies  In  lathe,  149,  16,5, 188 
BoUny,  167,  189, 190,  287, 310, 888 ;  botahy, 

aquatic  216,  260 
Bottle  battery,  plumbago,  479,  809;  bottle 

caps,  fastening,  869;  bottles,  steaming, 

35S;  bottle,  IVottllre's,  987,  499 
Bottling  fruits,  336,  499 
Boumo  on  the  steam  engine,  874,  698 
Bow,  spring,  69.  117 
Boxes :  iron  moulding,  til ;  mtuleal,  118, 

164,  187,  236.  369,  311,  367 
Brace  bits,  tempering,  484,  477,  000 
Bnke,  bicycle,  483,  429 ;  brake-pieoe,  674, 

620 
Bnss:  bronzing,  (7;  elrole,  graduating, 

3.18,  404,  618;   coins,  916,  960,  9«3,  837, 

649,  672;  flannel  and,  478,  601.  647;  flux 

for,699;  fret-cnttlng  rolled,  94.  117;  in- 

stniments,  238,   261,    285;    mixing.  46; 

moulde  166,  218.  498:  Parsons's  white 

311;  plates,  94,  627,  696;  sohiering,  336, 

380;    stamping  sheet,   92:    tubes.   602. 

636;   brasswork.  lacquering.,  190  437, 

481.  698;  brasswork  of  microscope,  649, 

896 
Brazilian  railways.  987,  810 
Brazing:    baudsaws.   A-'tS;    cast-tron,    66, 

118,  213;  soldering  or,  458,  800;  spelter, 

486,  478;  brazing  and  tbintng,  478 
Brcakbig:    bones,    314;   welgbt  of  oak 

beam,  69,  93 
Breakers,  contact,  46,  89,  93  118, 119,  699, 

C21 
Broam-flahlng,  430,  464  478 
Brewing,  69,  99^  118,  140,  313,  811,  367,408, 

618 
Brick  oil,  382,406,429;  bricks  and  pottery, 

987 
Bright  steel,  varnish  for,  678 
Brillantinc  46.  68 
Britannia  metal,  603.  547,  699 
Brittle  Iniila  rubber,  987 
Broad  lend  penciK  45,  99 
Bronehilia.  46.  !I2,  598,  <B!1 
Hnrnze:  aluminium,  2«7,  ;)79;  Florentine, 

•iit8,  497 ;  prlntbig  in,  660,  673 
Bronzing:   brass,  67;  C(jpper  urns,  699, 

021;   model  vessel,  119,   188;   iron  in 

paint,  850;  re<l.  4.'>4.  477 
Broocb-pin,  04, 117. 140 
Bucket-geutog  628 
Buffer-springs,  314.  459 
liullrtlng:  boat^  116,  21.5,  237;  canoes,  48, 

lie,  166,  189,  213;  organs,  680,  373,  696; 

yachvs,  23,  48,  238 
Bullets  and  flasks,  94 
Bullion  Iron  cement,  333,  380 
Bimsen's  battery,  609,  696 
Buoyancy,  94 
Burners  for  gas,  18 
Burning:  gisse  94,  430,  476,  699;  load, 

622;  smoke,  358,  647 
Bnmlsbing-plate,  216,  497 
Burnt  clay,  602,  626 
Butter-nuking,  166,  313,  363,  6iM 
Buttons:  Barton's,  143;  lace  and,  190;  for 

koylesa  watches,  70 


OABUnBT'IJD,  406, 476,  623 

Caffeine,  237 

Cage  for  canaries,  69 

Cake  colours,  897 

Calculating:  boiler  pressure,  888;  power 
of  spiral  springs,  92 

Calculus,  differential,  699,  691 

Calico:  bleaching,  674,  620;  waterproof- 
ing, 698 

Oalland'B  battery,  888,  881 

CaUlpen,  488,  601 

Camera,  191,  289.  309 

Camphorated  colza  oil,  117, 164 

Canada,  938 

Canary,  167,  189,  318,  938,  386,  333.  437; 
canary  cage,  69 ;  canary,  stuffed,  338 

Candles,  hollow.  480,  618 

Cannon,  623 :  cannon,  model,  31 

Canoes,  32,  46,  238;  canoes:  building.  46, 
116,  166,  189,  313;  canvas,  18;  engine 
for.  287,437;  plan  of,  336;  strakes  of, 
143,  213 

Cantharide^  191,  914,  937,  389 

Canvas:  tor  canoe,  18;  preparing,  338, 
358 

Carboline,  699 

Carlwnio ;  acid,  880,  879,  896 ;  monoxide, 
189,  213 

Carbons,  621 

Carding  engbio,  166,  313 

Carmine,  foreign.  368 

Carpenters'  bench,  portable,  46;  carpen- 
ters' prices,  18 

Carpets,  woollen,  858 

Carriages :  painting,  39;  steam,  809,  38?, 
633 

Cartes  de  visile,  311 

Oarrers' tools,  96 


Carving  :  atone,  70 ;   wojden  warn,  536, 

649 
Case-hardening,  478,  ml.  634 
Cases  for  fcnl^  2;i,  314,  359,  388,  881.  431, 

618 
Cask-cleuising,  23,  48 
Cast-iron,  386,  407 ;  cast-Iron :  brazing.  6i^ 

118,213;    copper  on.  ]60;  enamoUlng. 

46;     galvanfslug.     166,   286,   387,     31U; 

malleable,  868, 438,  478,  601 ;  re-tlnnlng, 

988,  889,  404,  427;  softening,  31,  66, 115; 

tnnUng,  363,  310 
Oast-Steel :  melting,  46 ;  vreldlng,  809,  64K, 

871 
CasUng :  meUl,  387,  383,  453 ;  sllvar  ballx, 

168,461 
CasUngs :     dean,     918 ;     porous,     360 ; 

vandshing;  70 
Caterpillar,  8T4 

Cause  of  the  earth's  revolution,  899 
OeUlng,  dirty,  99,  08, 118 
Celestial  globes,  632 
Oells:  galvanic  '^63,  388,  310;  porous,  118, 

286,838 
Ornent.  t'^n  j  rem'vitH ;  r^,r  jLttnatinni,  :If', 

fM!;    flip   iMjWIe  TJlp-*,    rUiLI;   bllltlnk)    tj^iU, 

W.,  )i«i;  Derijy,  tt,  44;  dUmond.  m; 
>t,'nU<l9*,  t/ftW:  fleiilila,  Ml;  tnr  !r»ti 
i<i)iu,  43,  «i;  tor  luining  btiards,  UrJ, 
tai);  )ttbar)rnandg1nwr4D(\,  Wni  N*«- 
nrlc'ii.  149;  for  iwnfflii  Urn]),  t(k  3D 

('"iitiitHgal:  tuKMiklOO!  |miUp,M,l4a 

Ct-niinlr.'  manutoemKi,  ft  87 

r'KsLiL  ail}ufltni(*tit  (o  mlfrLSie<»iie,  1,9(1, 84i' ; 
I'liftlii'.,  K^itil,  :(!5 

I'iislrs;  ;imi.  1*;  r<ri>kiiig,  lao 

LljtUi,.  ulill   IVUUT,  'Jli.  ItUJ 

Chamber  music  69.  93 

Chandelier,  glass.  826 

Change  wheel^  484.  600,  660,  873,  87.1,  630 

Changing:  colour  of  primroses,  916,  9<ii>, 

808,  888;  red  ooral  to  pink,  478;  sur 

name,  676,  620 
Charcoal:   biscuits,   889,    405;   fine,  29; 

pure,   836,    849;    for    rubbing    down 

silvered  circles,  48,  68 
Chart,  monntfaig,  888,  438 
Cheap  gas,  918,  260,  383 
Chemical,  23.  369,  386,  310,  8.18,  406,  46.1, 

471 ;  chemical  solnUons,  166,  404,  4:<1, 

477 
Chests:  Ice.  363:  tea,  94.  117 
Chhnlng.  46;  chiming  clock,  UO.  166.  935  ; 
Chimney,    637,     649,     695 ;    chimnevs  : 

engine,  166,  427;  tall,    190,  918,  -SX; 

ventilator  for,  166 
China  giwm,  18, 92,  46, 139, 143, 188 
OblseK  mill,  91 
Chlorides:    of   gold,  660,    873,  897;    of 

silver,  407, 484;  sodhmi  and  zinc  691 ;  of 

tin,  190,  914,  937 
Chlorine  for  wax-bleaching,  46 
Ohromatia  fairy  fountain,  889,  406,  45;\ 

499 
Chrome  black,  190, 497, 461 
Chrysalis,  treatment  of,  389,  671 
Chucks:  Bennett's,  91.  iH,  117;  curious 

190,  914;  grip,  310.  334 
Circle,  brass,  338.  404,  618 
CIrcuUr:  disc  >I.  67, 96, 184;  raa  99 
Cisterns:    iron,  93;  painting,    6'J7,    872; 

slate  388,  404 
Civil  Engineers'  examinations,  874 ;  Civil 

Serviceexaminatione  699 
Clams,  91 
Clarionet,  69 
Clay:  burnt,  609,  696;  Are,  868,  483,  465, 

499 
Clean  castings.  316;  cleaning:  barometer 

tubes,    191,  482,  498;     blue    til«.    69; 

casks.  23,  45;   cofau,  916,  237,  988,  87^ 

898,  690:    diatoms,  142,  188,  918,    935; 

flags,  167, 188,  213;  furs,  622;  galvanised 

vessole  358,  381 ;  gilt  frames,  874 ;  gun- 

ban«ls,287,  476,  674,  620:   piano   keys 

and  teeth,  66 ;  prints,  803,  826 ;  saddles, 

388,  386.  483;  slippeni,  43;  soft  waste 

94;  steel  omamenoi,  19;  watches,  318, 

337 ;  whit«  coral,  168,  336,  380 
Clerk  of  works,  19 
Cleveland  Ironstone,  480 
Climate:  South  African  and  Aostnllin, 

214 ;  tropical,  338 
Clinton's  ifute,  997 
Clocks  :  chiming.  Il».  Wi,  935;  dials  for, 

68,  110,  23.',.  407,  464.    527,   618:  Dutch. 

238,  4.W:  electric  3»s,   287,  881,    897; 

turret,  23 
Clox-iron  machine,  335 
Closote  earth,  44 
Cloth :  flnlshlug  black,  573 :  marking  cot 

ton.  478,  524  :  stains  on,   3.18,  381,   405 ; 

tracing.    237.  288,  809 ;  w.tteri'rooflng, 

238.  960.  201.  288 
Clothing  iron  roileni,  91 
Clul),  Amateur  Turners'.  166, 189 
Coich-paiiiting     680.   619;    coach-work, 

black  japan  for,  479 
Coal,  compressed,  M ;  coals,  oonsnmption 

of,  878 
Cochineal,  prccipitattng,  869, 871 
Cooon  nut,  118 

Cod-liver  oil,  383,  464,  477.  600.  871,  894 
Code  Hoeg'e  827,i»8 
CoCfoy's  dbtUllng  apparatm,  * 
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Coff-'Wliods.  9t 

Colh  :  21,  U,  48,  47,  G7,  G8,  89,  93.  94,  95, 
lis,  117,  140,  142,  ISO,  190,  311,  382,  404, 
*i»,  464,  47N.  60J.  »2B,  SJ7,  649,  650,  67«, 
874,678,  697,  eVSj  ooiln:  IntenBlty,  -J-i, 
803,  847;  medloftl,  48,  68,  166,  189.  310, 
311,  334,  382 :  BhumkorfTa,  48,  68,  6», 
143;  Torley'i  patent,  20 

Coin  mouldi,  479.  801,  626 ;  eoinn,  18,  20 
31.  44.  6«,  67,  94,  117.  US,  11»,  141,  142, 
168,  187,  188,  190,  218,  214,  218,  288,  287, 
238,  239,  289,  260,  261,  262,  288,  286  287, 
310,  836,  387,  888,  389,  380,  881,  882,  406, 
408,  430,  464,  476,  476,  478,  602,  628,  824, 
827,  647,  848,  849.  880;  872,  878,  874,  876, 
694,  697,  898,  619,  620,  623 

Cold  or  hot  hatha,  878 

Collan  and  culTii,  paper,  190,  237 

College  of  Preceptors,  69;  OoHege  of  Snr- 
geona'  examination,  287,  367,  406,  4S4, 

Collodion,  602,  626,  848 
Colours,  69;  oolonrs:  aniline,  69;  cake, 
697;  coral,  changing,  478;  in  cotton, 
flxlng,  310;  for  glaae  painting.  Il!7; 
malm,  118;  prlmroeea,  316, 260,  309,  SSt; 
for  Bheepekins,  962 ;  atamping,  19 ;  for 
ticket-writing.  826;  water,  861 
Coloured :  object-glain.  91, 139;  prlnta  for 

decoration,  166,  404,  40B 
Colouring:  graas  and  loavea,  238;   ntze, 
699,  618;  tiles,  382.  483;  tracing  paper, 
286 ;  wire.  358,  381 
Colomna,  pressure  on,  21,  67 
Colza  oil,  117,  164,  484,  800;  623,  671,  875 
Comba:  Indla-rubher,  339;  tortoi8e.ehell, 

827,  649 
Cornet^  Encke's,  22,  44';  cometa,  336,  363, 

380,  480  ■ 

Commisatona,  army,  387 
Compaaa,  regnlating,  633 
Compodtion  for  iron  and  stone,  69, 116 
Compound :  explosive,    118;    compound 

microaoope,  836,  849 
Compreaaed  coal,  »t 
Concertinoa,  118,  336,  431.  499,  602 
Condenser,  369,  381 ;  condenser  for  medi- 
cal coil,  310 
Condensing:     engines,    mi,    479,    476; 

water,  464 
Conductoni,  lightning,  479,  601,  828 
Confectionery,  48 
Conic  sections,  431,  484;  conical  winding 

drama,  362, 899 
Connections    of:    battery,     623;    prime 

movera,  311 
Constellation,  23S,  3«1 
Constructing:  coils,  21.  44,  67,  69.  93,  94, 
96,    IIB,    117,    140,    142,   262,    311;  fom- 
cane,  23:   magic  lanterns,  699;  Bbip.\ 
676;  telescopes,  m,  335 
Consumption  of  coals,  878 
Contact-breakers,  4«,  69,  92,  116,  119,  699, 

«21 
Contents  of:  cylindrical  figure,  48;  iron 

pan^  19,  20,  66;  part  of  sphere,  118 
Continental  schools.  406,  430 
Contrlvanoe  for  holding  iron  rode,  191 
Conveyance  of  water,  699 
Cooking  by  gas,  314,  260;  882,  428 
Copal  vamlsii,  464,  477 
Copies  of  coina,  878 

Copper:  boUer,  69,  90,  9C3;  coins,  21,  67, 
lis,  119,  141,  190,  213,  236,  238,  239,  259, 
261,  286,  8»5,  367,  4M,  602.  623,  627,  648, 
872;  on  east-iron,  166,  187,  451;  die,  92; 
medal,  484:    metallurgy  of,   68;  plate 
printing,  94;  platee,  167,  236;  polish- 
ing, 311;  sheathing,  94,  140,  369;  turn- 
ing, 802,  626;  urns,  bronxing,  699,  621 
Copping  mule,  166 
Copyright,  622 
Coral:  cleaning,  166;  386,  380;  red  and 

pink.  478 
Com:  flour,  66;  plant  for,  218 
Comiab:   engine,  406,  488,    476;  Talvaa, 
311, 356  — ,  ~, 

Cotton,  190;  cotton:  cloth,  marking,  47^ 
834;  fixing  colours  in,  310;    gun.  699, 
621;  spinning,  190,  337,  408,  478;  waste 
19;  works  on,  680 
Counters  or  coins,  66 
Court  plaster,  454,  600,  823 
Covering  wire,  46,  218 
Cow:  food  for,  263,  310;  milking   ma- 
chine, 602 
Cowrie  coins,  18 
Cracked  boiler-plates,  431 
Cramps,  iron,  485,  601,  824 
Crayon  diawlnga,  868 
Cream,  fnmltnre,  478. 628 
Cricket  hats,  22,  387,  334 
Cromwell  shilling,  368,  381 
Croquet,  1C7,  4M.  479,  828 
Crucible*,  40%  483 
Cmshhig  gold,  623 
Crystals :  In  greonheart  wood,  880 ;  soda, 

118,  190,  451,  620,  571 
Culls  and  collars,  paper,  190;  237 
Culture  of  mushrooms,  883,  429,  602,  626 
Cupelling,  406.  671 

Curious:  affection  of  the  teeth.  118,  141, 
164  ;  chucks,    190,  214 ;  problem,  478, 
.'•III,  524.  8SI6 
Curing  herrings  287,  427 
Curling  boiaehair.  166, 189,  313,  38« 
Current  of  air,  623 
Curvature  of  the  earth,  46 
Customs'  examination  papers,  189, 318 
Cutter  bar,  143, 168,  288 
Cutlhig :  frame,  elliptical  622  ;  granite, 
356,  369,  882;  leather,  810,  334;  polish- 
ing   and    cutting  atones,    69  ;  press, 
binders',  31,  44;  screws,  46,  212.  338, 
479,  836,  847,  699,  622;  slots,  93.  117, 215. 
337 :  wheels,  19, 318, 237, 262  ;  wood  and 
meial.  machine  for,  23 
CyiuUdeii,  287,  8M 


Cylinder,  46,  287,  437:  cylinder:  friction 
in,  406;  Geneva,  48, 189, 190, 314;  model 
engine,  484,  477 ;  monnting  large,  93, 
117,  140;  oscillating,  633;  pattern  for, 
216,  360 ;  vacuum  In,  23,  44, 167 ;  valve- 
fadnga,  674,  630 


SAIL'?  time  a'^nal  23^  361 

Damaged  lens,  46 

Damp  wall,  880 

DandeUon,  extract  of,  338,  286 

Daniell'a  battery,  406,  464 

Dark  lines  on  aolar  apectrum,  287  ;  dark 

tent,  43 
Diwn  and  twilight,  142, 168 
Decimals,  263,  310 
Decoration :  pabiting  and,  191, 237 ;  prints 

for,  166,  40* ;  of  walla,  430 
Deep-sea  soundings,  602 
Defective:  battery,  149, 165, 188,  382, 4<l«; 

gutter,  48,  92;  pianoforte,  19 
Degrees,  811,  887,  406,  484,  477 
Demagnetising  ateel,  476 
Dentiatry,  190 ;  dentists'  cement.  r,a9 
Dniosit  from    soda   crystals,    190.   481; 
depoaitlng  copper  on  cast-iron,  166,  481 
Derlqr  cement,  91,  44 
Designa  for  tea-trays,  388 
Destroying  germs,  827 
Destructive  aoap-powdera,  430 
Devetopera,  167 
Dew-cap  to  telescopes,  142 
Diagonal  planes,  euvering,.191 
Diagrams,  indicator,  484.  499 
Dials:  clock,  68,  116.  238,  407.  484.  637, 
618;  sun,  19, 118,  164,  286,  368,  823,  647, 
874,897 
Diameters,  94, 140 

Diamond  cement.  93 ;  diamond  points  in 
drills,    623  ;   diamonds  :    black,  382; 
glaziers',  119 
Diatoms,  14'2,  188,  213,  235,  465,  478 
Diea:  copper,  92;  medal,  69,  117:  mono- 
gram, 46,  68,  92,   116;  taps  and  dies, 
486;  478,  601,  824,  899 
Difference  of  temperature  beneath  trees, 

336,404 
Differential  calculus,  699,  621 
DifBcult  question,  a,  430,  476,  499;  dlfll- 

culty,  tiigonometrlcal,  406,  429 
Dlgitalin,4« 
Dimensions  :   engfaie,  143;    189  ;   model 

steam  engine,  21 
Dirty  ceiling,  22,  68, 116 
Dlic,  circnlar,  21.  67.  96. 164 
Diacolourol :  Ivory  statuette,  623:  leather, 

860,  873,  597 
Disconnecting  steam-plpea,  43,  66 
Displacement  of  ships.  263,  334,  404,  599 
Diapenahig  query,  33,  68 
Diaaolving:  amber,   45,  116;  bones,  633; 
india-rubber.  899;  plumbago^  338;  naln, 
80"/,  636  ;  sheeps'   home,   2G2  ;  views, 
388,407 
DUtlUed  water,  335,  358,  380 
DlatilUng:  apparatus  for,  478,  801,  824; 

lar,  118 
Olvldlng-plate,  31.  44.  338,  261;  division- 

plate,  827,  849,  872,  618 
Does  boiling  destroy  germs  ?  627 
Dug-muzzle,  389,  408 
Domestic  telegraph,  69 
Doom,  23,  45 
DonblB:  motive  power,  238,  310;  stocks, 

483,  499 
Draft  wanted,  166,  478 
Drainage,  48 
Draught  in:  boiler,  311.  357,  380;  engine, 

back,  190;  furnace,  430 
Drawing:  crayon.  358;  geometrical,  263; 
isometrical,  287,  383,  Wi,  801 ;  pen,  38'/, 
428 
Dreaa,  maslin,  267.  476.  894;   dreesing: 
flour.  23 :  machine,  aiik,  875 ;  skins,  599; 
stone,  387 
Driera,  patent,  46, 116 
Drilling  with  black  diamonds,  382 
Drills:  points  of,  G23;  tempering,  19,  66, 

189,  212,  2:)5 
Driving  looomotiveH.  C2S 
Drought,  the  late,  622 
Drug  seeda.  grinding.  237,  483 
Drums,  conical,  262.  699 
Dry  gas  meters,  406 
Drying:   glue,    311,    357;   small  wheels, 

484,499 
Dye-wood,  new,  502;  dyeing,  117. dyeing: 
grass.  238;  plush.  94;  wool  and  yams, 
881 ;  woollen  carpets,  858 ;  dyes :  aniline, 
143;  yellow,  387,  482 


machines:  Holts's,  699,633;  Winter's, 
47  ;  electrical  tubes,  603 

Electricity:  frictional,  873;  gaa-lighting 
by.  21 ;  generation  of,  48.  68,  93;  medi- 
cal, 287,  478 ;  as  a  remedy  for  epilepsy, 
368,  881.  383;  works  on,  46,  68t  69;  11« 

Electro-gilding.  674;  electro-magnetle 
batterv,  699;  electro-magnetlam.  SIL, 
334;  electro-plating,  118;  878;  electros, 
190, 486,  601,  633;  electros  of  coina,  878; 
electrotypes,  46,  68 ;  electro-typing,  363, 

Electrolysla,  650,  873,  623 

Electroacope,  484,  800 

ElUpaas,  603,  848,  696,  618;    elUpRogiapfa, 

868,  381 
EUiptlcai  cutting  frame,  633 
Embroidering  machine,  627.  672.  698,  618 

embroidery,  perforating,  48,  Il« 
Emery:  grlnd8tone^  214,  498;  on  leather, 

218,  483;  sticks.  680 
EmigranU'  tnquiilaa,  190,  191,  314,  236, 

835 
Emigration,  118.  363,  335,  388L  359,  ior,, 

480.  484,  477,  647 
Emuhrion,  pancreatic  874 
Enamel,    18.  118.  263,  478;  enamelling: 
cast  Iron,  40;  slates,  623;  watch  eases, 
849  ^^ 

Enoke'e  comet,  33, 44 
Engine  chimney,  I6«,  427:  engine  and 
boiler  for  launch,  32;  engine  indicating, 
387,  838 
Enghieer,  gaa,  680.  872;  engineering.  406; 
engineering  In  Oermany.  31,  67,  91 ;  en- 
gineers' examinations.  874. 
Engines:  back  draught  bi,  190;    bogle. 
479;  for  canoe,  387,427:  carding,  166, 
318;  condensing  316.  475,  478;  Cornish, 
406,  463,  476;  dimensions  of.  143. 189; 
electric,  118;  faulty,  191;  galvanic.  94, 
140;  borixontal,  166,  430,  476;  lead  for, 
118;  model  steam,  31,  143,  166,  213,  238, 
45i  477;  portable  94.  140;  power  of. 
674,  698;  reveralng,  478;  side  lever,  18; 
steam,  474,  698 
English;  concertina,  335,  499,  502;  veloci- 
pede, 142,  188.  190 
Engraved:     brass  plates,    94,    827,  896 

ateel  plate,  368;  381 
Engraving:  balance   metal  pUitea,  802; 
on  metal,  48,  68;  on  slate,  22,  44.  118; 
on  wood,  362,  827 ;  engravings :  mildew 
on.  22;  transferring  to  wood,  627.  547 
Enbtrging  cartes-de-vlsite,  31 1 
Entomological.  287,  427,  482 
Epilepsy  and  electricity,  388,  381,  383 
Equal  temperament,  tuning  by,  481,  477 
Equations,  18,  28,  48,  68,  69,  93;  117.  139 
Equatoreal  monnting,  142 
Equlaonant  flnte,  383,  439 
Equivalents,  8'27 
Eaoape   of  fgaa,    527,   iK;   escapement, 

lever,  215,  260,  885 
Etching  :  on  glass .  46,  68, 116 ;  raxora,  66 
Ethereal  solution.  46,  68. 164 
Examination  papers  :  Customs',  189.  213  ; 
South  Kensington.  651.  578.  597 ;  exa- 
minations :  OIvU  Engineers',  674 :  Civil 
Service,     699;     College    of    Surgeons, 
287,   857,  40C,  464,  477;  microscopical, 
311;   Science  and  Art,   876,    597,    622; 
TJnlverslty,  239.  261 
Exhausted  electrical  tubes,  602 
Exhibitions:  Agricultural,  69;  Working, 

Men's,  21,  44 
Expansion  of  steam.  699 
Experience  with  aquariums,  70,  93 
Explosive  compound,  118 
Extract  of  dandelion,  288,  286 ;  extracting 
honey  from  the  comb,  826  .549.  871.  .598 
Eye.    ue.    94 ;  eyepieces :  for  Oregorian 
telescope,  31] ;  Huyghenian,  383 ;  eyes, 
weak,  486,  477,  801 


HAB,  boring,  214 

Earth:  closets,  44;  curvature  of,  46 > 
rotation  of,  190,  899,  621;  sphericity  of, 
143,168 

Earthenware  Jar.  338 

East  wind,  the,  23 

Ebonising,  622 

Ebonite.  191.  404;  ebonite  bath,  478 

Eccentric.  259;  eccentrics:  reveralng  17; 
setting,  311 

Echo,  lia  141 

Eclipse  of  moon,  480,  477 

Economical  gasworks,  31 

Edinburgh  velocipede.  262 

Effects  of  carbonic  acid.  650,  873,  696 

Egg:  boiler,  65U;  hatching  machine,  94, 
358,  499:  egga:  birds',  143,  189;  allk- 
worma',  430,  476 

Electric:  attraction,  484,  600;  bells,  tt, 
69,  313;  clocks  238,  287,651,597;  en- 
gine, 118;  locomotive,  166,  401,  437; 
motor  for  sewins-machtnc,  387;  Ume 
gun  and  ball,  62S 

Electrical,  142,  18S,  698,  C22;  electrical 


PACB,  red,  318,  404;  faces,  blotchy,  66, 

143 
Faceted  gold  chains,  318 
Facings :  of  cylinder  valves,  874,  620 ;  for 

harmonium  keya,  46 
Fading  of  aniline  colour,  69 
Fairy  fountain.  382.  406.  453,  499 
Fan.  blast.  21,  67,  430,  600,  802,  848;  fans, 

silent,  262 
Fancy  wood.  Inlaying,  167 
Fast  colour  for  ahocpeklns.  363 
Fastening:  emery  to  leather,  316,  4.53; 
bottle  caps,  359;  brooch  pin,  94,  117, 
140;  stencil  coloura  on  paper,  117, 187 ; 
tap  in  kitchen  boiler,  876, 630 
Faulty  engine,  191 
Faure's  battery,  622 
Feathers,  70 ;  feathen :  dye  for,  142  ;  in 

wood.  17 
Feed-water  heater.   430,  476,   478,   847 ; 

feeding  boileni,  368.  381,  406 
Feet,  tender,  860,  572,  696,  619 
Felt  and  amadou  plaster,  21 ;  felt :  hats, 
636,  896 ;  for  pianos,  238 ;  aklrts,  seam- 
leas  190 
Fern  cosieH,  23,  214,  259,  358,  381,  431,  618 ; 
fern  leaf,  tanpreaaion  of,  COO,  G23 ;  ferns, 
69,93 
Fenycyanlde  of  potass,  501 
FertUlaatian  of  stock  seed,  383 
Fibres:  Gomutub,  262,    286;   rbea,    94; 

tropical,  336,  380,  618 
Field  of  barley  grown  from  oats,  627,  549 
Figures,  lay,  628 
Filter,  Urge,  119;  filtered  water,  479,  501, 

626 
Finding  sizes  of  wheels,  310,  368 
Fine  charcoal,  22 
Finishing  block  cloth,  S'^ 
Fireclay,  3.-.S.  463.  4.58,  499 
Firea.  Eapper'a,  191 
Firiuf  Etalaed  gla-ss,  66 


Fish :  freah-watar,  699;  Jelly,  479,  BQ^I^f 
Fishermen's  nets,  888,  380 
Fishing.  850, 673, 696.  699 ;  fishing :  bream, 
430,  484,  476 ;  lines,  rods,  and  tackle. 
I6«,  ««2, 406,  427.  428,  S'26,  848,   671,  618 : 
perch,  626,  649,  671 ;  pike  382,  406 
Fltxroy'a  storm  glaaa,  388.  367 
Fixing:  colour  in  cotton,  310;  iron  cramps, 

624 ;  prints  on  ^aas  and  cardboard,  4U& 

699;tubeofIeveU483 
Flags,  cleaning,  147, 189,  213 
Flames,  aenattive,  389,  383,  406 
Fhinnei  and  braaa,  478,  SOL  647 
Flasks  and  bullets,  »t 
Flatted  oU  background,  479;  638 
Flexible :  cement,  881 ;  pipe.  287.  427 
Flint,  white,  XSfi,  483 
Float  for  boiler,  190 
Flock  paperhanglngs.  142 
Flooring.  810,  35«;  flooring,  aspbalte,  94 
Florentine;  bronze.  238,  427 
Flour,  com,  681 ;  flour  dressing  machine. 

22 
nowen.  pnwerving,  311,  338 
Fluid,  blue  writing,  602.  836,  848 
Fluoric  acid.  47S,  601 ;  fluorine,  tSO,  897 
Flute,  338,  387 ;  flutes :  Boehm,  337,  340 

287 ;  Clinton's.  387 ;  equlsonant,  382,  409 
Flux  for  brass  and  gun  metal  699 ;  fluxes 

69,  117,  699 
Ply  :  paper,  338,  880;  rod,  337,  388  ;  spots. 

33;  wbeelB,  93,  191,  214 


Fog-horn,  314 
Foldh 


-  -Jdlng  stool,  385 

Food,  406,  476;  food:  adolteratlons,  3S2 

694 ;  for  cows,  263,  310 
Forbes  knitting-machine,  166 
Force:  centrifugal,  190;  pump  for  boiler 

216,  237 ;  pump  for  Irrigation,  406,  .'i»4  • 

forces,  natural  623  ' 

Forcing:  air  cnrrents,  623;  water,  262 

462, 476  * 

Foreign :  carmine,  388 :  woods,  633 
Forge  and  mUlwork,  167 
Forks,  welding,  674 
Form  of  the  earth,  143,  166 
Formanlslng,  46 
Formula  for  calculating  power  of  spiral 

springs.  22 
FoMilg.  46.  675.  698 
Foucaulfa  contact-breaker,  69 
Foul  air,  602,  648,  898. 
Fountalna:  artificial  287 ;  fairy,  382   405 

4.5.3,  499  •        y        J,        ,  -"w. 

Frames :  elliptical  cutting,  622 ;  gilt,  874  • 
revolving,  362,  478;  umbrella,  827! 
vertical  aaw,  21, 116 

French:  language,  673,  597,  619;  metho<l 
of  testing  dl  406,  453 ;  periodical,  18 

Freah  water  flah.  899 

Fret-cutting  rolled-brass,  94,  117;  fret- 
work, poliahing,  46 

Friction.  860;  friction  in  steam  cylinders, 
406 ;  frictional  electricity,  673 

Fruits,  bottling,  336,  499 

Fruatrum,  weight  of.  143. 165,  188,  213,  235 

Fuel  for  portable  engine,  94,  140 

Fumes,  tobacco,  117 

Furnaces :  dra;uht  in,  430 ;  gas  blast,  486. 
501 ;  gas  muffle,  406,  430 ;  for  heathig 
moulds,  627 ;  small  KH 

Furniture  cream,  479,  625  ;  furniture, 
printera',  237 

Furs,  cleaning,  622 


QAIiENA,  aillceous,  22 
Galvanic:  oollB,  262,  '286,  310;  bands,  47, 
94,  235.  362.  482,  618;  batteries,  69,  9.% 
118, 141,  311,  334,  407,  484;  engine,  94, 
140 

Qalvanlsed  vesaels  388,  381 ;  galvanising  : 
cost-iron,  166,  236,  387,  310;  nulla,  464  ; 
galvanism,  336,  499 

Oalvanomoters,  46,  68,  310,  381,  407,  464 

Oarden:  paths,  479,  601,  636;  watering, 
387,  334;  gardening,  town,  860,  673, 696, 
CI9 

Oas:  for  balloon,  166, 437. 451 ;  bumeni  for. 
18 ;  cheap.  218,  2(iO,  388;  for  cooking, 
214;  engineer,  duties  of,  8.50,  872; 
escape  of,  527,  690,  fumace,  blast,  468, 
601 ;  generating  apparatus,  94 ;  for  heat- 
ing boilers,  287,  478 ;  for  heating  green- 
houses, 66;  holder.  661.  618;  pressure 
gauge,  599 ;  Joint,  swivel  622 ;  lighting 
by  electricity,  21 ;  meters.  335,  406,  4-54. 
499.  651,  671 ;  muffle  furnace,  406,  43U ; 
pressure-gauge,  699:  stoves,  69,  93, 
359 ;  tar,  598  621 ;  from  vegetables,  368 ; 
weight  of,  'im :  works,  21,  215 

Oasketlng,  square,  118 

Gates,  wrought-iron,  45 

Gauges :  gas  preaaure,  699 ;  kitchen  boiler, 
118,  235;  steel  i<58 

Qeoring:  bucket,  623;  Internal  '24; 
wheel,  310.  356,  383 

General  fishing  rod,  383,  406 

C^nerating:  electricity,  45,  68,  92;  gas,  94 

Geneva  cylinder,  45,  139, 190;  214 

Geographical  167, 189.  213,  236 

Geoiog}',  46,  92,  116,  858,  523,  847,  849,  59«, 
619,  621 

Geometrical :  drawing,  262 ;  metaphysics, 
4.5 :  geometry,  22,  67,  69,  98, 116,  622 

Geranium  propagation.  699 

German  silver,  237,  260;  Germany,  en- 
gineering In,  21,  67,  91 

Germs,  destroying,  5*27 

Gildtaig,  406;  gilding:  batteries,  118,  164, 
187,  318,  336;  book  edges,  850.  672; 
electnx  874;  plateglaie,  166,  213;  water 
406 


out :  frames,  674 ;  mouldings,  69 
Ginger-beer.  2.18.  261 
Girder  pattenv,  166,313,369 
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nims  •  »l»t»«ter. «« ;  an»ly«iB,  683 ;  bUck, 
4S0-boriiig,119.  141,   2«3;   bum U*  94, 
Ml' 476.69$:  chandelier,  6^8;  etching 
^4«.  68 ;  lixta*  Pjtatt  on.  ♦«« :  K''^'^' 
itx.  Hi-  object  glamea,  21,  2),  44,  67, 
J^sl  ikM&B.  sIs:  palnttag^^  1^   835. 
SsbieoliUrfor,  23;  utalned.  22.  M,  67. 
115 ;  B««ncinfng  on,  142 ;  water,  478,  501 : 
WTi«tngoI1.6»,  93,116 
Oteze  for  pottery,  190,  286 
Olaster'e  <B»inond,  119 
Otobe.  celerttol,  628 ;  globeN  re»dlng  from, 

ni-Vfl  iXK  477 
Otae:  bodkMndere',  239»  S«l,  427:  drying. 
Sll  357 ;  Bqnid,  18;  mmrtne,  4»:  melt- 
lug;  6S0,  572.  578,  896;  wster-reetotlng, 

Otynerlne,  45;  glycerine:   cement,   809: 
aS^Hvei-oU  and,   383,  SW:   oleic  acid 
and,  142 
Ooat  and  gram-plo^  190,  »» 
Oold.  46. 6S: gold:  chains. 218 :  eMoride of, 
MO,  S73.  697 :  00h».  335,    857.  674,  W«; 
rnubing,  623:  ftah,  pond  for,  »74,  620; 
2cqnerrs83:lc»f.  650.  671  696;  pre- 
dlrilMiiig,  238,  462;   prating  In,  MO, 
OTl.-TOOveitag.   117:    'lielU   465   690; 
(lolotlon.  ethereal,  46,  68,164;   teetlng, 
406,571 
Ooma  oil,  6.'i0 
Oomntnb  flbre,  262,  286 
Good  reed  or  organ  pipe,  622 
Oovemon.  «!>.  215,  260 
GradnatbiB  bratw  circle.  238.  404.  618 
Oraining  etatC  287,  334 
Grand  piano.  Dr.  Kitchener's,  94 
Uranile :  cutting.  355,  359,  382 ;  polishing, 

46.  164 
Gianltk:  paint,  2a  «<■.  ,.     ,__^ 

anas:  cStaa.  18.  22.  45,  139,  142,  188: 
dyeing  leaveii,  and.  23,^;  grs5«plot  and 
goat.  190.  309 
Oravity  hatterj",  S5S,  881 
Oreaie,  68 

Oiealar  Pthah  167.  451 
Oreenheart  wood.  600 :  groenhoiue,  622 : 

greenhoDjieii,  heating.  66,  142 
Gnuorlan  telescope,  311 
Grinding;  45,  190,  28«;  grinding  :   drug 
seeds,  237,  462 ;  lenses,  69  ;  specula,  21, 
627.628 
Orindstones,  emer}',    214,  498 
Orip  ohnck,  310,  :<34 
Growing  barley  from  oats,  627,  649 
OnaJana,  262,  47.5,  499,  54«,  M7,  613 
Onaicnm,  215.  4M 
Onano,  04, 117 
Onm,  sweet.  23 

OunTalT,  238,  81V  404.  499.  660.  606-.  gull: 

^lan  and  time.  iW :  banreK  287, 476, 674, 

62U ;  oottou.  690.  621 ;  metal,  Bui  (or, 

699 ;  powder,  628 

Oat:  band,  549;  Ashing  lines,  626,  648, 

671,  «I8 
Olttta-Dercha,  406,  430,  453;  gntta-peroba: 
iMUiaa;  119;  insulating  properties  of,  69, 
93  ;  mending,   19;  shoes,   142  ;  straps 
48 
Gutter,  defective,  46.  92 
Gymnastics,  30,  46, 110 


TTAT.T.  marks,  386,  857 

Halse's  battery.  660 

Hand  :   planing    machine,    421 ;  railing, 

143.  238.  3.U 
Handles,  bat,  119 
Hard  :  soap.  479  ;    water,    119  ;  white 

metal.  550;  while  paint,  262,  462 
Hardening:  mill  chisels,  21 ;  mill  bills,  21, 

43;  plaster  190 
Harmottlooo,  311 
Harmonium:  beQows.  287, 499,  6.50:  ti^yn, 

46;  rads.  69,   382  ;  tongue   riTCts.  69 ; 

toning.  94.  407 ;  taarmonlama,  21.   69, 
119,  213,  287,  111.  407. 499.  627,  650,  674 
Harness,   238.  261,    404,   498  ;   harness 

blacking.  479.  525 
Harp,  iEolian.  119, 166 
Hahifilng  machine,  94,  368,  499 
Hala,  felt,  626,  696 
Bantbo)',  464 
Health  and  guano,  94. 177 
Heater  for  foed-water.  480, 476, 478,  647 
Heating  ;  apparatus,  622  ;  boilers   with 

gas.  287,  475  ;    greenhouse.    66.   142 ; 

house  with  hot  air,  431  ;  joomaK  69, 

116;  moulds.  527 ;  water  in  baths.  118 
Height  of  object,  478,  624 
Hem-stitching  machine,  599 
Herb  beer,  699;  herbal  of  the  Bible,  119, 

1«4 
Herrings,  coring,  287,  427.  476 
HV>  Peak  TeloSpede,  the,  160 
Htotory  of  Ireland.  46.  68 
Hogg's  secret  code,  627, 696 
Bdden,  gas.  661,  618 
HcMhig  Iron  rods.  191 

Bole  hi  Jar.  288,  427 ;  holes,  jewelled.  42S 

BoUow  candlea.  430,  618 
Holtx's  electrical  machine,  699,  623 
HoItapBsl's  cotter  bar,  285 
Honey,  62«,  M.  671,  695 
Hooping  tuh^  622 
Hoops,  angie-iron.  115 
Horuontal:  enghies.  166,  430,  476;  oscil- 
lating cylinder,  622 
Horn :  disaolTing.  362 ;  fog,  314 ;  polishing; 

4S:  horns,  660 
Horological,  674,  676,  59S,  620 
Horse-hair  and  roathent,  70, 166, 189,  213, 

338;  horse-powor,  310,  3»<,  368,  602, 528, 

647,  S48,  660,  595,  696;  horses:  lameness 

In.  190.  379.  451.  498;  lumps  on,  699 
Hortlcoltnral,  627,  695 
Hoafaty  yam,  22 
Hot  afr;  heating  by,  481  ;  hot  or  cold 

(•tha,  676;  hot  water,  warming  by,  359 


House,  heating.  431 ;  houses  from  straw 

and  water-glass.  560.  619  ... 

How  glass  for  church  wlndowii  is  flred, 

6« ;  how  LL.D."s  are  made,  464,  477 
Huyghenian  eyepiece,  382 
Hydraulic  apparatus,  623 
Hydrogen:  gas  for  balloon,  166,  427,  461 ; 

lamp,  673 
Hypochlorio  acid,  20 
Bypophoephlte:  of  Iron,  J63;  syrup  of, 

362 

ICB,  882,  463;  Icebergs,  S74;  ice-chest, 

263 
Immersion  lenses,  627,  649  „     ,-, 

Imperfect    two-manual  organs,  166,  189, 

Impresslonii:  of  fern  leaf,  600,622;  from 

prints,  502,  626,  547 
Incline,  628  __     ,.. 

Incrustation:    of   boilen,    383,   6il;   on 

porous  cells,  118,  286 
Incnbator.  661  „„  ,», 

India-rubber:  118.  141.  214,  237,  262.  406, 
466,  547.  650,  699,  6'.'3;  india-robUer: 
brittle,  287;  combe,  239;  solution,  262. 
286;  tires,  262 
Indian  coin,  550.  672.  574.  620 
Indicating,  engine,  287,  623 
Indicators:  coils,  166,  404;  diagrams  of, 
454,  499;  electric  bells,  48;  steam,  46, 
92 
Induction  coil,  69.  98,  95,  116,  117,166,  882, 

420,  649,  572,  623 
Influence  of  tho  atmosphere  on  electric 

clocks,  287 
Inhalation  of  iron  dost.  94, 117, 164 
Inks:  marking.  262.  286.  388:  violet,  45, 
92, 118;  writing,  478,  601,  603,  624,  528, 
648 
Inlaying  fancy  wood.  107 
Inquiries,  emigrants',  190,  191,  214,  236, 

335 
Inscription  on  stone,  310,  380 
Inseels  in  water.  464 
Insimctor  for  plstc-layers,  31 
Instruments:  brass.  288,  261.  285;  mathe- 
matical, 627,  649,  619 ;  wind,  69 
Iii«iiUtliig  power  of  gutta-percha.  69,  98 ; 
Insulatuig  vamhta,  602;  insulation,  474 
Intensity  coll,  22,  602,  647,  687 
Internally-geared  lathe,  466,  478,  624 
International  Working  Men's  Exhibition, 

21  44 
Inventor  of  manganese  batter}-,  118 
Ireland,  history  of.  46,  68 
Iris  diaphragm,  603 
Irish  moss,  480,  466, 477 
Iron:  biadng,  68^  118,213;  bronxlng,  660; 
cast,  21,  116,  286,  407;  cement,  bullion, 
336,  880;  dstems,  23;  copper  on.  166; 
cramps  In  stone,  466,  601,  624;  dnst,  M, 
117,  IM;  flimronllVn^  crust,  4":  ^iTnrili*- 
Ijig.    Kuii    2:k!,  VSJ.   »lll;   lii"i>".   iiiiitJQ, 
115;liyi*<'plli#phSlnof,  262:  l.ir.^  vilfli-Nilf), 
18:  malloaWe    CSJ-t,  31S,  i-l\  iU.   .pni; 
mcmlding  boTOfli.  311 :  ore.  4(t:  piiltKjil- 

in«?.  HA  1^^.  ^-^^i  JlSna,  C^'ottinla  uf,  19, 
m,  66;  pattcnif,  vajTiish  fur,  18,  (m  01; 
pig,  711,  I3fl;  prlBtn.  Kvi.  «?;  rf-Uiinlng, 
23^  3(«.  404.  4'i7;  r.>K  hnliling.  191 ; 
n.llerii,  clothing.  21 ;  rm.m,  •.•eiatnv  lor, 
4!t,  Oii:  T^liidcr,  IIR,  212;  i)ec'>ndnrv,4i ; 
Mp  S'.*!:  ship*'  sfaeatbitift.  iH,  14(p.  S!>»; 
BOttenlBg,  21.  U  6 ;  f  taJnR.  9  S7,  3 1 1),  S.t4  ; 
stone  and  In  in.  r-omimniitnn  for.  <t»,  IH); 
tanks  and alsiD,  12;  tlncturv  of,  fl,  44; 
turning  cast,  263,  310 ;  wire,  colooring, 
381;  wood  and  iron  protecting,  70; 
work  of  sewing  machine,  382,  429.  453; 
irons,  clog.  336;  ironstone,  Clevand,  430 

Irrigation,  359,  406 ;  pnmp  for  irrigation, 
406,694 

Islnglaaa,  Japan,  660 

Isometrical,  478,  534;  teometrical  draw- 
ing. 387.  883  466,  601 

Ivory:  bleaching,  676;  stotuetto,  622 

JA]IB,262 

Japan:  black,  479:  Isllnglass,  660 

Jar:  hole  in,  288,  427:  Leydon,  165 

Jelly-fish  in  stone,  479,  601 

Jersey  tiger.  502 

Jewelled  boles.  428:  jewellery.  216.  437 

Joining:    boards,  cement   for,  143,  189; 

wire,  44,66 
Joints:  rusted,  358,  881,  406;  Bteam-jUpe, 

190.  259;  steam-tight,  456,  478,  649,  671 ; 

timber.  699;  oniTetml  gas,  622 
Journals,  heating  of,  69, 116 

KAI.EIDOSCOPE,  676,  621 

Kansas,  383,  439 

Kapper's  fires,  191 

Keeping:  books,  69,  98;  copper-pistes  flat, 

167,  38« 
Keyless  watch  buttons,  70 
Keys,  harmonium,  46 ;  piano,  66 
Kid  boots,  215,  404,  462,  475 
Killing  meths,  868,  381,  428 
Kilmarnock  bicycles,  430 
Klin,  263 
Kitchen  boUers,  118,  236^  478,  847,  676, 

620 
Kitchener's  (Dr.):  gi»nd  pianot  94;  tele- 

scopea,46 
Kite,  674,  698 
Knlfeboard,  336 

Kntttlng-maohbio,  Forbes  s,  166 
Knot4atoh  sewing-machine,  674 
Kola-nnt,  167, 189 

IiABKL  matrix,  mouldbig.  388,  40» 
Labourers'  work,  70,  93 


Lace  and  buttons,  190 
Lacquer,  gold,  383  ;  lacquering,  18 ;  lac- 
quering orass  work,  628 
La  Crosse,  480.  618 
Lactarine,  31, 93 
Ladder  problem,  338,  286 
Lwlles,  shaping.  216 
Lamborae'a  veloclpedB,  480,  647 
Lamenem  in  horses,  190,  879,  461,  498 
Lamps:  cement  fur,  18;  hydrogen.  .■i78; 
moderator.  216;  smokeless.  ?.',  07;  sub- 
marine. 66,  118. 141 
Lancashire  black,  430 
Land  question.  623 
Landscape  painthig.  16« 
Language.  French.  678,  697,  619 
Lanterns:  lens  for,  20,  881;  magic,  19,  21, 

699;  polariscope,  430 
Lard  and  sansagea,  623 
lATge:  cylinder,  moimtbig.  93,  117,  140; 

filter,  119;  telescopes,  142 
lAthe  and  its  uses,  238.  261 :  lathework, 
869;  lathes.  94.  142,  811,  336,  466,  478, 
601,  624,  626,  548.  551.  573.  674.  698.  599. 
618,  621,  623;  lathes:  dividlng-ptate for. 
288,  261;  internally-geared,  478;  metal 
pencU  for,  94  ;  screw-cutting,  262  ; 
screwing,  286;  shaplng-nuta  in,  2.1,  45: 
working.  431 
Latin,  31,  44,  91 

Launch,  engine  and  boiler  for.  33,  67 
Lay  figures,  623 

Lead:  black.  23.  100;  burning.  622;  for 
engine.  118;  inscription  on  stone,  310, 
88U;  ore.  smelting,  430;  pencils,  46,  92; 
poisoning,  623  ;  rod,  869,  882  ;  sliver 
from.  69  :  stoel  and.  358.  381 ;  while, 
202.  452;  leaden  coin,  119,  141 
Loaf  gold,  660,  672,  696;  loaf  of  fern,  600, 

622 
Leather :  bag-making  31  :  cntUng,  310, 
334 ;  discolouration  of.  (Win,  573.  597 ; 
emerj-  on.  216.  452 ;  pulpi  22 
Leaves,  dyeing.  288 
Lcclanche  battery,  106.  189.  313 
Leg,  srtiflcial,  21 
Legal  point,  a,  627,  649 
Lemonade,  140 
Length  of  pendulum,  623 
Lenses:  damaged,  46;  grinding,  69;  Im- 
mersion, 027.  649:  lantern.  '20.  iiSl 
Leo's  velocipede.  166 
Level.  382.  406,  463 
Lever:  engine,  side,  18;  escapement.  215, 

260,  335 
Ley's  tricycl^  288 
Lcyden  jar.  166 
Lid.  cabinet.  486,  478,  623 
Lifebelt,  22,  44,  67 

Lifting:  power,  21.  44  :  sacks.  69,  93, 140 
Light,  30;  light,  polarised,  811.  3.57,  880, 

428:  lifting  gas  by  electricity,  21 
Light-houses,  214.  237 
Lightning  condnctors.  479.  601.  626 
Lime  :   phosphate  of.  838.    380  ;  refuse, 
311  ;  Umewash  on  masonry,  454,  477, 
499 
Lincobuhire  iron,  18 
Lines  :  Ashing,  636,  648,   671,   618  ;  in 

solar  spectrum,  387 
Lining-ont  shafting.  454,  647 
Link   motion.   660,   699,    623;  linka  and 

eccentrics,  269 
Liquid:  bone  manure,  674;  glue,  18;  har- 
ness blacking,  479 
Litharge  and  glycerine  cement,  309 
Live  stock,  measuring.  262,  '286 
Loads  on  valves,  7U 
Loam-pans,  262,  499 
Locks,  17 
Locomotives :  balandng,  369, 463;  driving, 

628;  electric,  166,  404,  4*27 
LogariUima,  18,  623 
Long  fleeee  wool,  238 
Ixingitude,  US.  141,  406 
Leone  pulleys,  214.  259 
I,«BS:  of  voice.  676;  of  taste.  142 
Lubricator,  46;  lubricator,  Rosroe's,  118 
Lumps  on  horses,  699 

XAOHHTES:  bottling  soda-water,  66; 
cutting  wood  and  metal,  22  ;  dressing 
flour,  22;  dressing  silk,  675;  embroider- 
ing, 627,  672,  696,  618;  hatching.  94,  858, 
499;  Holti's  electrical,  699,  622;  iron 
clog,  836 ;  knitting,  166  ;  magneto- 
electrio,  678;  making  nails,  698;  milking 
cows,  602;  moulding,  18  ;  planing,  88'2, 
429,  632;  sewing,  288,  287,  883,  429.  430, 
463, 476, 498, 603. 560,  674, 695, 690 ;  soda- 
water.  404;  stitching  hems.  699;  testing 
oil,  287,  310 ;  washing,  46,  382.  4'i9; 
Winter's  electrical,  47;  wire  netting, 
883 

HackintOBh  seams,  31,  67 
Madagascar  matting,  407 

Magic  lanterns,  19,  21.  599 

Magnet.  21.  44.  310,  499;  magnels,  poles 

of,  46,  68 
Magnetic:  battery,  400,  4.M.  602;  needle, 

268,  286,  310.  477  ;  pole.  2C2  ;  Wire.  575. 
Magnetism,  166,  335,  382,  404.  594 
Magneto-electric  machine,  623 
Magnitode  of  star,  406 
Mahogany  stains,  262 
Making:  butter,  106,  213.  262.  694;  flannel 

adhere  to  brass,  478,  601,  .'i47;  leather 

bags,    21;    matches,    18;    nails,    898; 

patterns,  118;  rivota,  46;  soap,  287.  475, 

499;  soda   water,  404;    soft  soap,  68; 

watches,   214,    358,    380,   3H2 ;    wheels, 

142. 
Malleable  oast-iron,  358,  428,  478,  601 
Mallet,  119,  166 
Mammoth,  466, 601 
Management  of  bees,  550,  678,  697 
Mandrels  tor  lathes,  6^6 


Manganese  batteries,  69,  93, 118,  502,  626, 

650,  674,  696,  697,  698,  620,  628 
Manufactures :  oeramlc,  2'2,  67 ;  gas  from 
vegetables,  368;  hard  soap,  479;  oxygen, 
338,  386;  spice,  118;  starch,  462 
Manure,  bone,  674 

Map,  623;  map  projections,  166,  213,  406 
Marine  glue,  aolvent  for,  43 
Marking:  boilerplates,  869;  cotton  cloth, 

478,  624 ;  ink,  262,  386,  833,  427 
Marks,  hall,  335,  867 
Masonry,  Umewash  on,  464,  477,  499 
Matchmaking.  18 
Material,  adhesive,  69.  117 
Mathematical,  406,  429,  463;  mathemaU- 
oal:  inatrumenta,  627,  640,  618;  tebles, 
119 
Mather  and   Piatt's   patent  piston,  478, 

.V25 
Matrix  moulding,  label.  238.  404 
Malting.  46 :  Madagascar  matting.  407 
Measnring:  labourers'  work.  70.  93:  live 
stock,  262,    288;   pattem^  43;   roads, 
431,  477 ;  timber  20. 
Meat  preserving,  94,  143 
Mechanical  movements,  strange,  49 
Mechanics,  465,  478,  501 
Medal  die,  69.  117:  medal,  copper,   454: 

medal  or  coin,  358,  381 
Medical,  628:  medical:  coil,  46.  68.  166. 
189,   810,  811.  334,  382;  electricity,  287, 
476:  works,  70,  93 
Melting:  casUng  and  melting  metal,  2.')7. 
382.  452:  cast  stool,  46;  glue,  660,   57'.', 
573,  686;  point,  627;  spelter,  456,  478 
Mending:  ebonite  bath,  478;  gotla-porclia, 

19;  tortoise-shell.  69 
Mendoia  pulley,  216 
Mensoratton  of  superficies,  502,  626,  648 
Mercurial  contact  breaker,  69, 116  4 

Meridian,  true,  479,  547 
Metal:  bath,  palnUng.  633;  engraving  on, 
48.  68 ;  hard  white.  650;   melting.  287, 
SKI    452;  pencil  for  lathe.   94;  plates, 
balance,     502;      soldering.     811.     JWO; 
soldering,  soft.  811 ;  twisting.  189.  2.5», 
285;  metal  and  wood-cutting  machine, 
22 ;  meUls,  weight  of.  561.  619 
Metailorgy,   18 ;  metallurgy  of  copper,  68 
Metaphysics,  geometrical,  46 
Meters:  gas.  835,  406,  484,  499,  651,  671; 

water,  166,  476 
Method  of  tesUng  oil,  French,  406,  458 
Methylated  spirit,  484,  477.  499,  623,  549, 

571,  67'J,  694.  696.  618 
Metrical  Act,  166.  336,  380 
Metronome,  69,  164 
Micrometer,  bar,  22,  382 
Microscope,    Perry's  386;  microscopical, 
21,  70.   117.  119.  14&   165.  311.  857,  880. 
4•2^  430,  484,  45,'S,  476,  47?,  479,  625,  526, 
.049.  574,  696 
Mildew  on  engravi^g^  22 
Milk:  albumen  in,  21;  testing,  48;  milk- 
ing cows,  machine  for.  602 
Mill:     bills,    21,    43,    6.51,     673;     chisels, 
hardening,  21;  mill  and  forge  work, 
167;  model  mlll,430;  portable  mill,  650, 
696 
Milleni,  questions  for,   694;  millstones, 

400 
Mirror,  mounting  plan^  627,  649 
MltraUleur.  466,  601 
Mixing  brass,  45 

Model:    cannon,   21;  mill,   430;  paiidlo 

steamer.  599:    steam-engine,   21,    143. 

180.  213.  '236,  464.  477;  vewol.   119.    188: 

windmill.  623 ;  models,  anatomical,  383 

Moderator  lamps.  215 

Moist  colours.  118 

Money:  ring,  288,  285,  286;  wampum, 'J2, 

44 
Monogram  die.  46,  68,  92. 116 
Monoxide,  carbon,  189,  21S 
Moon,   eclipse   of,  430,   477;    moons   of 

Venus.  !H 
More  steam  wanted,  46,  92 
Mortar  and  pestle,  66 
Mortising,  70 

Moss  :  Irish.  430,  455,  477 
Moths:    kUUng,   368,    381,  428;    pepper. 

Motion :  of  tho  earth,  621 :  link,  650,  69i>. 
623;  rotatory,  479;   of  water,  18,  45,  9-2, 

Motive  power:  double,  288,  310;  for  lathe, 

623;  for  sewing  machine.,  287 ;  for  veloci- 
pede, 479  ...       .  ■ 

Moulding:  boxes,  iron,  311 ;  label  maini, 
288,  404;  machine,  18 

Moulds,  46;  moulds:  brass,  166,  313,  498; 
of  coins,  479,  601,  525  ;  beathlg.  627 

Monnt.  picture.  288;  mounting:  chart, 
868,428;  equatoreal,  142;  large  cylinder, 
93,  117,  140;  microscopic  objects,  4^0, 
454,  476,  429,  626;  plane  mirror,  527 
549. 

Mourning  paper,  602 

Mouthpiece,  amber.  MO       ,    ,   ., 

Movement,  strange  mechanical,  *o 

Muffle  furnace,  gas,  406,  430 

Mule,  copping,  IGO 

Multitubular  boiler.  19,  60 

Mushots  Btee;  237 

Mushroom  culture,  383.  429,  602,  6'26 

MnBieal.62S;  musical:  box,  118,104, 
286,  269,  311,  367  ;  terms,  311.  834 

Mnsio  chamber,  68,  93 ;  music  pubUshlng. 
94, 140 

Muslin  dress,  287,  475,  894 

Muzzle  for  dogs,  369,  406 

Myiabolaus,  626,  648,671 

chine,  688;    nails:    galvanising.    4o4  . 

wire,  190  .,.,,_  ,«,.  I 

Names :  of  parts  of  bellows,  2t«i  I 
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Napoleon,  338,  261 

Naphtha  and  gas  Ur,  32 

Napkin  rings,  iSO,  476 

Natal,  paaMga  to,  387, 417 

Natonil :   foreea,  628 ;  aelcetlaii,  311,  499 

Natunlintton.  675,  630 

Nature,  akatcUag  from,  166,  404,  437 

Naval  archltsctare,  191.  359,  385,  383 

Nradio:  magnetic,   263,   386,   310,   417; 

wirea,  tempering,  S9I> 
Negattvea,  paper,  38 
Neptime,  tbe  planet,  M,  117 
Neta,  40S  ;  notx,  flabennen'ii,  3M,  380 
Netting  machine,  wire.  383 
New :  comet,  M8:  dye-wood,  £03;  reloce 

saddle  0)11110,  X3, 439 ;  worm  for  rlce- 

boz.46,93 
New  Zealand,  118 
Newark's  cement,  143 
Nickel,  387,  360 
NIeol  prlaa,  the,  118 
Nicotine,  67,  93, 116 
Nitrate  of  aDver,  MO.  673.  674,  697,  698, 

«!0;  nltnte  of  ailver  etaina,  31S,  360 
Nitric  add,  46  ;  nitraua  acid,  S88 
Nozzles,  alze  of,  338,  309 
Ntmrets,  Auntialian,  fii 
Numbering  booki,  18;  nombeia,  powera 

of.  363,  286 
Numerala,  Boman,  311 
Numiamatloal,  633 
Nnt-abaplng  In    latbe,   *»,    46;     nuts: 

bamboo,  363 ;  Kola,  167, 189 
Nnx  Tomlca,  teita  for,  311, 40( 


OAK :  beam  69, 93 ;  ataloa,  363 

Oata,  barley  from,  637, 649 

Object:  glaeaea,  31,  92,  44,  67,  70,  91,  139, 

166,836,  SS8;  objeot,  height  of,  478.  634; 

objectii.  mlcroecoplcal,  430,  464,466,  476, 

478,  479,  636 
Oboe,  618 
Otwervatory,  836 
Ooonltatlon  of  Saturn,  874, 698 
Oil :  brick,  382,  406,  429;  oodUver.  383, 

464,  477, 600,  671,  694  :    colia,  117, 164, 

464,   600,  623,   671,    676;     Oom*.    660; 

paint   from   ailk,   removinK.     46.    93 ; 

paraffin.  649 :  tasting.  387.  3l0,  406.  458; 

vanilah,  368,  881 ;  ofia,  660 
Oil  paper,  190,  337 
Ointment,  314 
Oke,  Tnrkiab,  118, 141 
Old  coins.  94. 117.  118,  142,  166,  187, 188, 

190,  339,  369,  361 
Oleic  acid.  142 

Oliver  Cromwell  shilling.  368,  881 
Optioal,  238,  466,  6U0 
Orchis,  381 

Ores:  aorif erona,  46 ;  iron,  46;  lead,  430 
Organ,  tbe.  33.  69.  167,  216,  263,  287,  810, 

384.  428,  !M).  mi,  .^86 ;  organ :  aoeonllon 

Eland.  3(13,  463,  646:  taanek.  387.  43H. 

47.>.  633;    movement   to   honnunium. 

387:  pipes.   311,   3M,   633:   BtO|la,    387; 

orguux:    reed,  368;  twu-mautul,    166, 

189,313 
Ornamental    wood    and  metal   cutting 

machine,  22 
Ornaments,  steeL  19 
Oscillating  cylinder,  623 
Ovals,  46,  68,  603,  636,  MS 
Overland  roate,  22,  91 
Oxford  Agricultonl  Sxbibltion,  69 
Oxygen,  338,  386 ;  oxygen  holder,  603 
Oxyhydrogen  mioraaeope,  674 
Oyster  sheila,  pearl,  699 

PADOIiB  steamer,  model,  689;    pad- 
dle, swimming,  623 
Paint  96:  paint:  foraqnarium,  883,  694; 
for  boalK.   382;    on  bleyclee,    21,   66; 
granitic.  36. 86 ;  hard  white.  463 ;  remelt- 
Ing.  303;  removing.  263,  386 
Painting:  andent,  466;  bath,  «28;  boiler, 
263 :  bnmxlng  and  painting  iron,  660; 
carriages,  33 ;  ciHtem,  637, 673 ;  ooacbea, 
660,  619;    decorative,  191,  367;  glass, 
167,  836,  380;  lanilscape,  166;  stonealn 
jeweUery,  316,    427;  tarred  wood,  166, 
189,  386;  theatrical  scenes,  46,  68,  91; 
windows,  362,  386 
Paiisadbig.  iron,  166, 189,  336 
Palo  de  Velas.  46.  91 
Pancreatic  tubes.  189,  286 
Pftn.Ti;atic   emulsion,  674;    pancraaltoe, 

674 
Pans:  harmonlmn,  218,  627;  loam,  262, 

41I9 
Paper :  collars  and  cufls.  190. 337 ;  monm- 
ing.  603  ;  negativea.  93;  oiled,  190,  987; 
Btatning.  96;  stencilling.  117.  187:  trac- 
ing.  2I«.   603.    636.  647 ;  waterpruoflng, 
118,  141,  107;  vamlah.94 
P-ilier-hsngingS,  143.  143.  189.  286.  336,380 
PaiKTs  :  fly.  «K.  380;  tobaooo,  93 
Parabolical  r«4ector,  628 
Paradox:   apparent,  48,  91;  pneimiatic, 

119 
Paraffin:  011,649;  scale,  262,  386;  trans- 
parent, 190;  punffln  lamp,  cement  fur, 
18,30 
Parasltea  on  canarlee.  386,  333 
Parobment,  artiflcial,  94 
Paris.  382 :  Paris,  plaster  of,  699,  621 
Pttreons's  white  braes,  311 
Part  of  sphere,  contents  of,  118 
Passage  to  Natal.  387.  437 
Paste :    for  clothing   iron     rollers,   11 ; 

razor.  19;  for  stropping  tools.  96 
Pasteboard,    167,   336,   451;  pasteboard, 

aspbalte.  233.  261 
Paslllles.  338.  261 
Palhs.  garden,  479.  601.  635 
Patent:    coll,   Variey's,   20;    drter-s  4«, 
116;  picton,  Mather's,  47^  526 


Pattern  varnish,    1^   66,  91;  patterns  i 

cylinder,   316,    260;   girder,  16«^    213, 

2,59;  making.  118;  measorlng,  48 
Paving,  aspbalte.  479.  601,  626 
Pearl  oyster  shells.  699 
Pebbles.  Scotch,  48,  68 
Pedal  pipes,  69 
Pedeetrlan  tours,  623 
Pedometers,  18,  574,  698,  030 
Pen,  drawing,  382,  428;  pens.  603 
Pencil  for  lathe.  94 ;  pencils,  Irtod.  46.  93 
Pendulum.  43.  4.;.   637,649,  .ViO,  673,  63;!; 

pendulum  springs  for  watch,  697,  619, 

623 
Peppcrmoth.  117, 189. 141 
Perch  flshhic.  636,  649,  671 
Perforating  for  embroidery,  46, 116 
Periodicals,  Belgian  and  French,  18 
Peny's  microsoopa,  336,  380 
Pestle  and  Mortar,  66 
Phenomena:     astronomical,     636,     695; 

strange,  479,  636 
Phosphate  of  lime,  836,  38U 
Phoephoma.  30 
Photographic.  30.  33.  46.  93,  96,  187,  314. 

216,  311,  333,  369,  381,  383,  437,  438,  463, 

478,  479,  6H.  535,  626.  637.  647.  619.  671. 

673,  575,  595,  598,  618,    619,  630;  photo- 
graphic: camera.  101.  359.   309;  views. 

358 ;  photographs  of  Australian  8cener>', 

118 
Photozincography,  31 
Physiognomy,  19 
Pianoforte,  166; pianofortes:  defective,  19; 

felt,  for.  338;  kejn  and  tei<tb  of,  66; 

pins,  tightening  of.  383,  476,  650^  696; 

Kitohener's  grand,  94 
Pioklea,  263 

Picric  add.  650,  673,  «9« 
Picture  mount,  338 
Piece,  brake,  674,  620 
Pig  iron.  70, 139 
Pike  flsbing,  882,  406 
puis,  20,66 
Pine  wood,  21 
Pinions  of  watches,  478 
Pins:  brooch,  94, 117, 140;  pUno,  382, 476, 

660.  696 
Pipes:  fiexible.  387.  437;  organ,  311,  3»i. 

633;  pedal.  «8:  staam.  48,  66,  190.  359; 

sweating  water.  30;  syphon.  100,  359 
Piston  and  pressure.  699;  pistons:  Mather 

and   PlaU's,   478,   636;  Bamsbottom's, 

368,406 
Pitch.  30;  pitch  pine  wood,  21;  pitoh  of 

propeller,  315,  260;  pltohlng  ooewbeels. 

Pivots:  turning.  238. 261 ;  watch.  160.  259 
Plane  mirror,  mounting,  617,  647;  plaoaa, 

diagonal.  191 
Planet  Neptune,  94,  117;  pUtnela,  sitaa- 

Uon  of,  190 
Planing  machine,  382,  632 
Plans:  aviary,  650;  canoe,  836;  prlnthig 

names  on,  Ua  141,  187 
Planting,  430,  476 
Plants :  starch,  316 ;  zinc,  30,  06 
Plaque,  Wedgwood.  7a  98 
Plaster:  court,   454,  600,  623  ;   felt   and 
amadou,  31  ;   from   glass,    removing, 
636;  hardening.  190.  of  Paris.  690.  631 
Plate-glaiB,  gilding.  166,  313;  plates:  ba- 
lance, metal  603;  battery,  20;  boiler; 
359 ;  brass,  94,  627,  698 ;  bnmisUng.  216, 
437;  copper.  167.  336:  dividing.  31.44, 
338,  261;  division.  637.   649.   679.    618; 
screw.   456,   478;  steel,   368,    381,    637; 
stencil,  30 
Platelayers'  Instructor,  II 
Plating,  electro,  118 
Piatt  and  Uather's  pbton,  478,  616 
Plough,  bookbinders',  190,  '^59 
Plumbago :  dissolving,  888;  bottle  battery, 

479,603 
Plush,  dye,  for,  94 
Pneumatic  paradox,  119 
Points:  of  drills,    633;  legal,  627,    649; 

melting,  627 
Poisoning:  cantharliles,  191,  214,  237,  269 
Polarlscope.  430 

Polarised  light,  311,  3-57,  380,  428 
Polea,  magnetic  46,  68,  262 
Polishing  :    copper,  311  :   faceted  gold 
chains,  216 ;  fretwork,  46 ;  granite,  45. 
1(14 ;  horn  and  sheUa,  46  ;  plaster  of 
Parts.  699,  631 :  Scotch  pebbles.  40,  68 ; 
speculum.   430;  steel,    314,    337.    3Gq|: 
stones,   69  ;    \'uloaulsed   India-rubber. 
650;  vulcanite.  678,  696 ;  walking  sticks, 
699;  watch  pivots,  166.  359 
Pond  for  gold  fish,  674.  620 
Parous  :  caatlnga,    3G0 ;  oells,  118,  286, 

336 
Portable:  carpenters'  benoh,  45;  engilte, 

94,  140;  miU.  660.  696 
Position  of  magnetic  pole.  262 
Potass,  ferrycyanide  of,  601 
Pottery:  bricks  and,  287,  368,  463;  glaxo 

for,  190,  236 
Powder:  bleaching,  233,  417,  462;  bine, 

44;  soap.  430;  teeth.  119.  141.  161 
Power,  boUer,  214;  double  moUve,  238, 
310;  engine,  574,  598;  horse.   310.  334. 
S.-A  603.  536.  637.  647.  648,  660.  696.  686 ; 
lining.  31,  44;  of  metal,  twisting,  18», 
3.59,  285;  motive,  638;  numbers.   262, 
'-'SC :  of  spiral  springs,  31 ;  steam.  45, 
93;  of  teleeoopos.  189;   for  velocipede. 
479;  water.  4a,  46.  BS.  88,  02.  139.  674, 
623 ;  of  water  wheel.  573,  610 
Preceptoni.  t-tillcxe  of.  60 
Precipitating:   cochlnnal.  369,  671;  gold, 

238.463 
Preparing:  canvas,  238,  365;  rhea  fibre, 

94 
Preaerves.  363 

Preserving:  eggs,  189;  flowers.  311.  335. 
357 ;  kid  bo««,  476 ;  meat,  »4. 140 


Froases:  binders'  cutting,  21,  44;  steapi 

punching.  637 
Pressing  t^les  into  shape.  216 
Pressure:  boiler,  310,  358,  358.  379;  on 

columns,  21.  C7 ;  gauge,  gas,  .^uo :  piston, 

699:  want  of.  430:  water.  674,  698,  630 
Preventing  bihalatlon  of  iron  and  dust, 

94,117 
Prices:  boat,  93;  carpenlem'  work,   18; 

sawing  timber.  214 
Pricking  barrels  of  organs,  287,  475,  623 
Prie-dlcu,  46 
Prime  movin.  .111 
PrimroMoi.  31.5,  260,  309,  33;) 
Prlnlem'  furniture,  3:17 
Printiug,   464;    printing:  anastatlo,  335; 

books  on,  358,  381:  copper-plate,  94;  In 

gold    or  bronze.  550,  573 ;   names  00 

plans,  118, 141.  187 
Printa:  on  cardboard,  699;  cleaning,  (OS, 

636;  for  decoration,  166,404;  onglasa, 

400;     impressions     from,    602,    647; 

wrinkles  in,  699 
Prisms:  bisulphide  of  carbon,  361,475; 

Iron.  166,437;  Nicol,  18 
Problems:  19,  31,  23.  44,  46,   67.  69,  91, 

93.    116.  118.  141.    143,    )66.    316.    288. 

•286.  335.  357,  404,  431,  464,  476,  477,  478, 

500,  501,  634,  650,  67i  696,  697,  698.  619, 

630,  633 
Process,  Swan's,  48,  93 
Proctor  a  telescope  stand,  698 
Projectiles,  range  of,  335 
Projection:  70.  93.  140.  142,  188;  projec- 
tions, map.  166.  313.  466 
Propagation  of  geraniums,  599 
Propellers,  screw.  315,  260,  676 
Propelling  vessels  by  windmill  660,  67& 

596,  619 
Proportions  of  space,  143, 16.5, 18  > 
Protecting  wood  and  iron,  70 
Protractor,  33,  08 
Proving  steam  bolleni.  214 
Pthah.  greater,  187,  451 
PnblishJng  muidc,  94,  140 
Pulleys:  loose,  214,  '259;  Hendoza,  216; 

size,  of  46 
Pulp  from  leather.  11 
Pumps,    44.    86.    117.    141;  pomps:     alr- 

Rtrung.  336,  380;  Appold'&  34, 140:  force. 

16.  387.  406.  694;  model  engine,   143; 

water.  .158,  381 
Punching  press,  steam.  637 
Pure  charcoal,  636,  649 
Purifying :  nitric  acid,  45 ;  water,  699 
Putting  the  shot,  478 
PuUy,  18 


aVBXBTT  Hionxicoplcal  Club,   143, 
165 

Quicksilver,  166.  189 
QulU-spUtUng,  U 
Quinine,  363 


&ADBHBII,  238 

Bigs,  wet,  142 

BUiing,  hand,  143,  338,  355 

Balls:  cinnlar,  32;   weight  of,   627,596, 

619 
BaUway  guard's   watch,    all,   357,  380; 

raUwaya,  BrazlUan,  387,  810 
Balsing  water,  46.  93,  148.  6u3 
Bamsbottom's  pistons,  358,  401 
Bang*  of  projeotiles,  336 
Bazors:  etching,  66;  pasta  for,  19 
Beadinga  from  the  globes,  311,  857,  430; 

477 
Beady  reckoners,  46,  tl 
Becovering  gold,  117 
Bei:  bronzing,  464,  477;  coral,  478;  face, 

315,  404 ;  lead,  359,  382 
Beduoing  leather  to  pulp.  23 
Seed:    organs.   358;    organ    pipes,    833; 

neds,  harmootnm,  Od,  383 
Be-enamellhig  zinc  clock  dial,  464,  618 
B-iflning  beeswax,  21 
Beflecting  telescope.  517,  649 
Bcfloctors:  parabolical,  623;  stand,  633; 

With'N  382 
Berractlng  teloeoopes.  21,  23 
Kefrigerators.  358,  647 
Eefaio  lime.  311 
Bounding  banners.  142 
Bt^;?ulalion  of  compass.  633 
Kcliicqucring  bruss-work,  190,  427,  4-5t 
Bemak  battery,  601 
Bemannfactnring  india-rubber,  203 
Bemelthig  paint,  362 
Bemoving:  fly-spots.  22 ;  oil  paint  from 
silk,    46.   93;   paint,  362,   386;    plaster 
from  gloss,  636;   rust,    66;    wrinkles 
from  prints.  509 
Bendertaig:    calico  air-tight.  633:    bone 
seml-transparont,    23;    wood     incom- 
bustible, 166,  189 
Bepairlng  india-rubber  combs,  330 
Bnplatlng.  382 

Bepolisbing  watchguords,  21,  CO 
Beptiles.  46 
Becubllc  of  Ouaiana,  363,  475,  646,  647, 

618 
Besin :   beeswax   and,   574 ;    dissolving, 

602,  616 
Best,  slide.  810.  38*.  358.  380 
Bestorlog  freshness  to  water.  479.  .501.  625 
Ee-tlnnlng  cast-iron.  388.  382.  404.  437 
Bevcrslng:  ccoontrio.  17:  engines,  478 
Bevolutiona  of  bliist  fan.  602,  648 
Revolving  frame,  363.  475 
Itit-workJng  vulcanised  india-nibber,  406 
Bhea-Bbre,94 

BbumkorTs  coil.  45.  68.  89.  143 
Blug-money.  Irish,  2:18.  ■-'«.  -iW ;  rinji- : 

napkin.  4il6.  476;  steam,  117 
Bivet  maklns,  49 


Boad-n>easuring,43I,477;  road-eteamen, 

118 
Buaror,  steamer,  22 
Bochelle  salt  system,  239 
Bocklng-cbair,  430 
Bods-Bshlng,  166,  382,  406,  437;  fly,  3<I7. 

•385;  iron.  191 
Boiled  brass,  fret-cutting,  94,  117 
Boilers,  clotblng-lrou,  31 
Boiling,  187 
Human  numor.il*«.  311 
llooUiig.  aspUoilc,  •J3'<,  a»l 
R.wrn,  623 

Uopo-hands.  118:  ropes,  387,  Ml 
Roscoe's  lubricator.  118 
Roiatiou  of  the  earth,  190,  699,  631 
Bolatory  motion,  479 
Bound  zinc  wire,  287 
Boondabout,  velocipede,  114 
Bontes:  overUnd,  11, 91;  sea,  388 
Bubber-Talv^  fin 
Bubhing  down  sllvsred  circles,  45.    68; 

rubbings ;  coins,  527 ;  InscriptUinu,  94 
BudderTtheet-iron.  118,  212 
Bules:  croquet.  167,  404;  flndlng  sizes  of 

wheels.  3111.  366;  sliding,  599;  wanted, 

430,  476.  499 
Bust:  removing.  66;  ia  water,  US 
Busted  Joints,  368,  381,  405 


SACKS,  imtng,  69,  98,  UO 
Saddle-spring  for  veloce,  883, 419 ;  aaddlss. 

cleaning,  285,  366,  462 
Safety-valves,  114.  259,  160,  386, 187,  309, 

31%  366,  478,  647 
Saleratna,  11,  44.  68 
Sabnon  tackle,  383, 428 
Sardines,  603 
Sarsaparilla.  69.  93 
Saturn.  574, 598 
Sanee  tomato.  599 
Sausages,  407.  618.  623 
Saw;  frame,  vertical,  21,  116:  teetb.  4«. 

189;  saws,  brazing,   368,    861;  sawing 

timber,  114 
Scale  paraffin,  263, 186 
Scene-painting,  45,  68,  d;  scenery,  Aus- 

tnllan,118 
Schools,  oontbenta],  406,  430 
Science  and  art  examhiations,  675,  633 ; 

science  questions.  143, 188,  6'33 
Scotch  pebbles,  46,  68 
Scratched  object-glasses,  358 
Screw:  cutting,  46,  3«3,  336.  479,  835,  647, 

599,  623:  engine  for  canoe,  387.    437; 

pUtcs.  468,   478;  propelleni,   116,   1*0, 

575:  steamer,  118,  141;  taps  and  dies, 

465,  478.  601 ;  tools.  485. 478. 613 ;  screw- 

ing-lathe,  380  ;  screws,  swaging,   a*!, 

367 
Scribbling  long  fleece  wool,  338 
Sculpture.  70 

Sea  route.  388:  sea  voyage,  17 
Seamlem  felt  skirts,  190;  scams  of  macin- 
tosh. 21,  07 
Seasoning  wood,  190 
Secret  code,  Hogg's,  637,  59S 
Sections,  conic  431.  464 
Socuring  Iron  cramps  to  stone,  466,  601 
Seeds:  China  gross.  139;  grindbig.   337, 

462:  stock.  382,  4.53.  499.  647 
Selection,  natural.  811.  499 
Self-acting  feed-water  heater,  430, 478 
Semi-transparent  bone.  33 
Sensitive  (lames,  S69.  382,  406 
Separating:  beee'-wax  from  rosin,   574; 

chalk  from  water,  314,  883    „  ^  .   , 
Setting:  eccentrics,  311;  Jewelled  holes, 

438 

ScwhS^machlncs,  -338,  2«7,  382.  419,  430, 

453,  476,  499,  60^3.  650,  674,  695,  696 
Shaping:  ladles,  116;  nuts  In  the  lathe, 

Sharttog,  Hnlng-ont,  444,  647;  sbatta 
twLitIng,  189,  259 

Sheathing  iron  ships,  94,  140,  359 

Shells:  gold,  465,  596;  oyster, 699;  polish- 
ing, 46 

Sheep's :  horns,  dlssolvbig.  S«3  ;  sKlns, 
colours  for,  '302 

Sheet:  bras.s  stamping.  22;  Iron  rudder, 
118,213 

Shilling,  Oliver  Cromwell.  358,  .181 

Ships:  dlBpla<'emcnt  of.  -jni.  334.  404.  599; 
constmction  of.  575;  Iron,  «33 ;  bhoath- 
ing.  94.  140.  laa 

Shlptonlan  vclcclnedc.  311 

Shoes.  gnttft-iK-reha.  143 

Shop  frame,  revolving,  •J6'i,47i 

Shorthand.  503 

Short-siRht.  33,  44.  698,  621 

Shot,  putting  the,  478 

Shovels,  shaping.  215 

Shower-bath.  69 

Shntt4>r8.  6.50 

Slde-Icvcr  engine.  18 

Sidereal  Urac  il5K.  .>l 

Right,  short.  22.  44.  59S.  021 

Sign-writing,  .W2,  018 

Signal,  time.  23>*.  -iOI 

Silent  fans.  2i;2 

Silica.  382,  453 

Siliceous  galena,  22 

SUk-drosslng  machine,  676;  sUk  plush, 
dye  for.  94;  silk,  removing  oil  paint 
from.  46.  93:  silk  solvents.  288:  sllk- 
windlng,  651,  573;  Bilkwonua.  883,  429, 
430,  476 

Sliver:  ballfl.  166.  541:  chloride  of,  407. 
4'.4;  coia^  190.  213.  214.  '236.  i.n.-JV'. 
:•,:».  M:,  30».  3*1.  3il.  4:i(),  476,  478.  534, 
527.  647.  672:  German.  2.17.  261):  leod. 
silver  from.  69;  leaf,  tarnished.  94.  117: 
nitrate  of.  540.  673,  674,  597,  508,  020; 
tumbles.  502.  536 

Silvered  circles,  rubbing  down.  4..  ''*/"\/^ 
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SUTrrinc :   dUftouU  planes, 
18, 116.  «a».  407,  6«,  « 


191;  clock- 
AfAlM,  %  116.  Sas,  4<i7,  M7,  018 

Situation  of  ptaoeta,  190 

SiB,  eoloormf,  899,  618;  fitiss  of:  boat, 
M:  books.  n».  Ml:  nonlm,  388.  309; 
pull«7.  48;  ropn,  387,  33<;  wbeeb,  310, 

SUin«.4W 

Skatua,  wheel,  » 

Sketching  trom  nature,  16fi,  401,  427 

sum:  dnaaing.  699:  sorteoing,  4M,  499 

Skirts  wamlen  felt,  190 

Slate:  dateni.  138,  40* ;  engraring  on.  2% 

44.  nS;  nlatea.  eoamelUng,  6» 
Slater'*  qieciila,  389 
BUde-nlTS,  48,   91,  288,  3841   479;  allde- 

raata,  310,  »«,  3M;  380,  613 
8U(llnsniJe,S99 
SBppan,  cleaning,  43 
SUts  in  oeel  gaoxea.  3S8  . 
8IOt-cattin«;  931 117,  *IS.  337 
Small:   copper  coin,  119,  141:  fomaee, 
1C4:  planing  macliine,  381,  C23;  wheels, 
drying.  4M,  499 
Smee  battoy,  M7 
Smelting  lead  ore^  430 
Smoke :  baming,  368,  4S7 ;  on  waOa,  1 18, 

187 ;  nnakelme  lampa,  11,  67 
Soap:  hard,  479:  making,  187,  47^  499; 

powden,  430;  aott,  68 
Social  BCisnca,  141 

Soda  cryatala.  118, 190, 431.  fiM,  571;  eoda- 
water,  187,  310. 404, 478,  499 ;  soda-water 
bottling  machine,  66 
Sodium  and  sine  chloride,  611 
Soft:  metal,  soldering,  311,  380;  soap,  68; 

waste,  94 
Boflening:  aah  timber,  369,  381;  oaetlron, 
31,   66,  lU:  kid  bootai  313,  404,  4»2; 
sUna,  4M,  439:  water,  399 
Solar  apeetnun,  387 

8l>lda£g33,67,  3U,  1«0,   311,  338,   380 ' 
46^  eoa,  347,  399;  soldering:  braw,  33S, 
380;  tin,  33;  soft  metal,  311,  380 
SoBd  contents  of  cylindrical  flguie,  43; 

solidity  of  fmstram,  188 
SolDUons:  chemical,  166,  404,  431,  477; 
ethereal,  46,  68,  164;  for  India-rubber, 
161,386 
Solrente:  tor  marine  glue,  43;   for  ailk, 

186 
Soundings,  deep  sea,  303 
South  Afriiga,  climate  of,  114 ;  South  Ken- 
sington examination  papas,  ML  37k 
S97 
Spaces,  proporUons  of,  143, 163, 189 
Spark  from  Induction  coQ,  382,  419 
SpeaUng  tabes,  600,  613 
Spectaclea,  311, 366 
Bpectroacope,  118,  3S7,  676 
Spectrum,  solar,  167 
Specnia:  grinding,  31,  637,  633;  Slater's, 

236 
Speculimi  polishing,  430 
Speed  of:  air  and  steam;  ii,  68:  tricy- 
cle^ 809 
Spelter,  melting;  4eS,  478 
E^eiev  contents  of  part  of,  US;  spheres, 

tnralag,  46S,  476;  601,  634 
Sphericity  of  the  earth,  143;  166 
Spioe  maDufacture,  118 
Spinning:    cotton,   190,    337,   406;    478; 

lathes,  636 
Spiral  spring,  33 

Spirit  ISTel,  463;  spirit,  methylated,  454, 
477,  499,  i2%  649,  671,  672,  694.  696,  618; 
spirit  Upa,  46 
SpOtttng:  qnlllt^  31 ;  whalebone,  406,  499 
Bpongea,  623 

Spoitiman'a  ralodpede,  336, 367 
Spots,  Hy,  32 

Spring  bow,  69,  117;  spring  steel  46; 
sprmgs:   bolTer,  314,   463;  pendulum, 
660,  697,  619,  633;  spiral,  li;  Tsloce 
saddle^  gO,  419;  waggon,  238 
Square  gasketing,  118 
Sqoeeies  of  bisoriptlans,  94 
Stained  glass,  31,  66, 67, 116 
Staintaig:  gut  flshing    Unes,    636,    648; 

671:  paper,  96;  wood,  30,  43,  66,  Ml 

St<ans:onck;ih,368,8»l,406;iron,  387,  310, 

384;  ttitnta   of  dlyer,   316,   360;    on 

steel,  622;  in  veneer,  368;  on  wood.  622 

Stamping,     »4;     stamping:   in  colours, 

19:  sheet  brass.  11;  tea  trays,  368 
Stands:   acoordion,    261,   482,   646;    re- 
fleetor,  633:  telescope.  216.  260,  678,  698 
Staoway'a  velocipede,  21,  233 
Star,  magnitiide  of,  406 
Starch,  699;  March  and  oomplant,  316 ; 
starch  mannfaoture,  462  _ 

Starting  valve,  «9>  140 
Statuette,  Ivory,  at3 
Siaonchlng  timber  Joints,  699 
Steam,  676,  630;  steam  :  boiler^  314,  479, 
635;  carriages,  369,  388,  633:  cylinders, 
frictton  in,((0«;  engine,  674,698;  engine, 
model,  31,  148,  166,  113,   136,   4S4,  477; 
eipanalon  of,  899;  indicator,  48,  91 ; 
lofct«,826,  849,   671;   pipe  jointB,    190; 
280;  pi] — -"' •-   -- 


J5  Si'  *»»«*«.  «.  »3;  water  and, 
14^  266;  whistle,  13,  43 

|*«MO-«glit  Joints,  466,  478 

steamers :  model  paddle,  699 :  road,  118 : 
screw.  IIR  Ml 

««»'ntog :  bones,  478 ;  botUee.  388;  food 
for  cows,  163,  310;  wood,  115.  337 

Me«l  demagnetistng,  478;  gauges,  358; 
lewl  and,  338,  381;  mandrels  for  spin- 
ning lathes,  828;  melting.  46;  Mushnfa. 
l-«;  needle  wire.  699;  omamenUi,  19; 
polishing,  2i«.  237,  asO;  plate,  en- 
«»»»ed,  368.  381;  plates,  637;  spring,  46; 
•••tojon,  633;  varaiib  for,  ftsTl^ldl 
tag,  603,  646;  671;  wire,  287.  358,  427, 


Steering  boats,  310,  380, 404 

Slendl  ookinra  on  paper,  lit,  187 ;  stencil 
plates,  10 

Stenciling  on  glass.  69  93 

Stereotyping,  699,  600 

Sticks :  emery,  660;  walking,  899 

SUtchIng  machine,  699 

Stock  seed.  381,  463,  499,  647 

Stone:  carving,  70;  dreeeing.  387;  In- 
scription on.  210,  380  ;  iron  cramps  in, 
466k  60L  614;  JeUy-flsh  in.  479,  801 ;  for 
trinkets,  430;  turkey.  18:  stones: 
rutting  and  poUahlng,  69;  fur  Jewellery, 
116,437 

Stool,  folding,  336 

Stopa :  organ,  387;  trumpet,  633 

Storm  glass,  Fitiroy's,  33.%  387 

Stoves  :  air.  94;  gae.  69,  93,  369 

Strakes  of  oanoe,  143, 213 

Strange :  mechanical  movement,  4^ ; 
phraomenon,  479,  626 

Strapping  tools^  96 

Straps,  gutta-percha,  43 

Straw  and  vrater-glasH  houses,  680,  619 

Street  telescopes,  191.  214 

Strengthening  steel  wire.  368 

Stretching  gut  band,  649 

Strings,  ^lin.  636 

Stobber,  tree,  860 

Staff,  gninfaig,  387,  334 

Stolted  birds,  338;  387,  437 

Submarine  lamp^  66, 118, 141 

Substitnte  for  cod-Uver  oil,  383, 894 

Sulphates  of  ammonia,  33 ;  snlphalo  of 
atropla,  143 :  sulphate  of  ocnper  battery, 
466,601:  sulphate  of  lead  battery.  32, 
67, 116, 143, 188;  snlpbate  of  sine,  166; 
404,437 

Summer  beverages,  94, 117, 140 

Sun  dials.  19,  118,  164,  388,  388,  823,  647, 
874,  897;  sun  glass  for  telescope,  48,  92 

Superllciea,  mensuration  of,  603,  636,  648 

Supply  of  water,  633 

Supposed  ancient  painting,  456 

Surname,  '>*>«"g'"g.  676,  NO 

Survmring,  21 

Buskbilng  battery.  699,  633 

Swagmg  screws,  338,  367 

Swan's  process,  48,  93 

Sweating  of  vrater  pipes,  20 

Sweet  gums,  33 


Bwimining  paddle,  633 
Swivel  gas  Joint,  633 
Syphon  pipM,  190  269 
Symp  of  hypophosphlte,  363 

TABIiBS,  mathematleal,  119;    tables 

without  decimals,  363,  310 
TaoUe  for  satanon,  382,  428 
Tacka  and  nails,  vrire.  190 
Tall  chimneys.  190,  313, 136 
TaUow,  11 

Tahka,  ahim  and  lion,  31 
Taps:  bailer,  11,  44,  66;  kitchen  boiler, 

678,  630;  dies  and,  486,  478,  601,  624, 

699;  spirit,  46 
Tar :  distillation  of,  118  ;  gas,  22,  698, 

Tarnished  silver  leaf,  94, 117 

Tarred  wood,  paint  for,  I6&  189,  336 

Thste;  loss  of  143 

Taxidanny,  33,  67 

Tea:   ehesta,   94,    U7 ;    pot,    BritannU 

metal,  603,  647;  trays,  3u8;  urn.  46 
Teeth:  affection  of,  118,  141,  lU:  artifl- 

dal,    166;  of  change  wheels,   880;  of 

saw,  48  139 
Telegraphs:  domestic,    69;  writing,  118, 

187 
Telegraphic  books,  189 
Telegraphy.  637,  872,  698, 619 
Teleaoopes  :   constmctiun   of,    48,    .138  ; 

Oregorian,  311;  large,  142;  refracting, 

22,  23:  stands  for,  31-^,  260,  878,  698; 

street,  19L  214 
Telescopic  22,  46,  46,  09.  92,  93,  117,  142, 

143,  189.  215,  l.M.  260.  33.5.   3.W.  455.  801, 

624.  627,  849,  650.  872,  675,  808,  022,  623 
Temperament  of  Englbh  concertina,  603 
Temperatiuv:  beneath  trees,   338,  40(; 

nnlform,  117 
Tempering:  brace  bits,    464,   477,   600; 

buffer  springs,  314,  483:  drills,  19,  66, 

139,  313,  283 ;  steel  needle  wire,  899 
Tender  feet,  680,  673,  696,  619 
Tent,  dark,  43 

Terms  nsed  in  music,  311,  .134 
Testing:  boiler.  190,  269,  286;  gold,  408, 

671;  milk,  43;  oil,    287,  310,  408,  463; 

tobacco  and  nux  vomica,  811, 401 
Testrll,  value  of,  368,  381  , 

Thanmatrope,  633 
Theatrical  scene  paintliig,  46,  68, 93 
Thetaie,  191,  314,  237 
Theorem,  46,  92, 116' 
Thermometer,  338,  360,  361,  286 
Thimbles,  silver,  603, 626 
Thomson's  road  steamer,  118 
Threads  in  rones,  334 
Three-wheeled  veloce,  363,  309,  310,  356 
Throttle  valve,  238,  361 
Ticket-writing,  33,  638 
Tiger,  the  Jersey,  802 
Tightening  piano  pins,  383,  478 
Tiles:  cleaiUiig  bine,  69;  colouring,  383, 

488 
Timber:  aah,  889.  381:  breaking  weight 

of,  69,  93;  Joints,  699;  measuring,  20 ; 

roofs,  633 :  sawing,  214 
Time,    68,    70;  time-gun,   electric,    826; 

time,    sidereal,  388,    381 ;  lime  signal, 
dsil}-,  138,  261 
Thi:  chloride  of,  190,  237;  painting,  633; 

tin  solder  for  gloss,  23 
Ttnctore  of  Iron,  33, 44 
Thitoll,  allon  for,  406 
Tinning  and  brazliig,  476 
Tires:  Ucyde,  2«2;  India-rubbar,  36) 


Tobacco:  fumes,  117;  papers,  93;  tobacco 
and  nnx  vomica,  tesu,  tor,  311,  404 

Todhnnter,  388.  429,  483, 476 

Tomato  sauce,  899 

Tonga  bean-wood.  4.%,  477 

Tongue  rivets  for  harmoniums,  69 

Toning  bath.  573.  874,  897.  620 

Tools :  binders'.  600.  022 ;  screw.  4.18, 478, 
823:  strapping,  98:  for  swaging  bolta 
and  set  screws,  336,  387 ;  tor  turning 
pivots,  288.  261 

Tooth  powder,  119, 141. 164 

Tortolseshell :  combs,  627,  649;  mending, 
69 

Tours,  pedestrian,  94,  633 

Town  gardening,  650,  671,  596,  819 

Tracing  eloth  and  paper,  187, 285, 309,  603, 
625.647 

Transferring  engravings  to  wood,  537,  e4r 

Transparencies,  894 

TransiMuent  paraffin,  190 

Traversing,  true  heart  for,  676 

Trays,  tea,  368 

Treatment  of  chrysalis.  381,  671 

Tree^tubber,  68U ;  trees,  temperature  be- 
neath. 3*6.  404 

Trioyckis.  43, 138,  363,  386,  «0» 

Trigonometrical  diflloulty,  406, 439 

Trimming  oag-wbeel^  94 

Trinkets,  stores  for,  430 

TrlsaoUon  of  angl^  143 

Tropieal:  ollmal^  *36;flbre«,  .138,  880,618 

True:  heart  for  tisversiiig,  676;  meridian, 
479,647 

Tmmpat-stop,  833 

Tub  hooping,  623 

Tubes  :  barometer,  33,  190,  191,  186,  810, 
366,  437,  483,  498;  bras^  603,  636;  eleo- 
trical,  603  :  level,  463  ;  speaking,  600, 
611;  telesoopes,  218,  260 

Tnniiig :  bellows  for  harmonium,  287, 499, 
680;  concertina,  118;  by  equal  tempera- 
ment, 431,  477 ;  harmonium  reeds,  69 ; 
barmoninma,M,  407 

Turbine,  93,  94, 166, 190,  313;  314,  316^  337, 
289,  386,  31L  387 

Turkey  stone,  18 

Turkish  oke,  118. 141 

Turner's  Olub,  Amateur,  166, 188 

Tntnhig,  189, 313;  336;  turning:  cast-iron, 
262,  310;  copper,  603,  636;  pivots,  33^ 
361;  spheres,  466, 478, 501, 6*4;  wooden- 
ware,  636,  649 

Tnming  an  harmonlnm  Into  an  American 
organ.  674 

Tnrpentbie,  adulteration  of,  166, 189 

Twillgbt  and  dawn,  143. 166 

Twisdng  power  of  met^  189.  389,  388 

Two-mannal  oigana,  160, 189,  313 

Type,  874,  830 

TJKBBEIiliA  frames,  837 

Uniform  tempetatnre,  117 

Universal  gas  Joint,  633 

University  examimttlona.  339,  281 

Unsolved  problems,  69,  93 

Urns:  bronxing  copper,  699,  631;  tea,  48 

Uses  of  the  lathe,  338, 361 

VAOUW :  In  condensing  engine, 
478;  in  cyltaider,  33,  44,  67 

Value  of:  coin,  387,  476;  testrll,  358,  .181 

Valve  facings  of  cylinders,  574,  620; 
valves,  30,  70,  140;  valves:  Comlsh, 
311,  356;  rubber,  623;  safety,  214,  159, 
260,  288,  287, 3U9,  810,  358, 478, 647 :  slide, 
48,  92,  238,  286,  479;  sUrting,  69,  140; 
throttle,  288,  361;  work  on,  46 

Variation  of  magnetic  needle,  477 

Varley's  patent  coil,  10 

Vandah,  17,  46;  vamlahes:  ssphalte,  91; 
for  bright  steel  work,  676;  copal,  484, 
477;  insulating,  601;  tor  Iron  patterns, 
18,  68,  91;  oil,  368,  381 ;  paper,  94 

Varnishing:  casting%  70;  gilt  mould- 
ings, 69 

Vegetable  gas,  358 

Veloce.  threo-wbeoled,  262,  309.  310,  386 

Velociimloti,  67,  95. 140,362:  velocipedes: 
•Edinburgh,"  262:  "English,''  142, 
18.S  190;  Lambome's,  430,  647; 
"Leo's,"  166;  motive  power  for,  479; 
roundabout,  214;  saddle  sprhig  for, 
383,  428:  ■'Shiptonlan,"  311;  sports- 
men'ti,  335,  387;  Stanway'a,  22,  333; 
water,  287,  331 ;  wheels  for,  94,  333 

Veneer,  stains  on.  388 ;  veneers  for  har- 
monium pans.  218 

Veneering,  19,  II,  288 

Ventilator  for  chimney,  166 

Venus,  M,  142 

Verge  watches,  699 

Vernier.  .1S2 

Vortical :  engines,  430,  476;  saw  rrame^ 
31, 118:  slide  rest,  622 

Vessel  propelled  by  windmill,  680;  673, 
896,  619;  vessels :  galvanised,  363,  381 ; 
model.  119,  188 

Vesuvlans,  636 

Vice-box.  worm  for.  46,  93 

Views,  dls.>iolvlng,  388,  407 

Vinegar,  .188,  &S1,  382,  408,  428,  439 

Violet  Ink,  48,  92,  116 

Violin,  48  ;  violin  strings,  637 

Voice,  loss  of.  875 

Voyage,  sea,  17 

Vulcanised  india-rubber,  118,  Mt  314, 
287.  406,  880 

Vnlcaniscr,  311 

Vulcanite,  polishing,  11,  573;  896 

'WAOOON  springs  and  axles,  288 
Walking  tour,  94;    walking-stick     air 

gun,  338;  walkhig-stlcks,  polishing,  599 
Walls  :  damp,  380 ;  decoration  of,  430 ; 

papers  for,  886,  380 ;  smoke  on,  118, 187 
'Wahmt  stains,  363 
Wampum  money,  33, 44 
Want  of  pressure,  180 


Warming  by  hot  water,  380 
Warped  cabinet  lid,  406,  478,  638 
Washing  blue,  44 ;  waahlng-machhie,  48, 

882,  4'M 
Waste,  cotton,  19  jwasle,  soft,  94 
Watch:  cases,  enamelling,  M9:  cleaning, 

215,  337  ;   guard,  repolishlng,  21,  8« ; 

making.  314.  388,  380,  382;   pendulum 

spring  for,   687,  619,  611;    pivota,  168, 

189  ;    for  railway  gulkrds.  311,  387.  380  ; 

wheels   and    pinions.   478 ;     watches, 

keyless,  70 ;  verge,  699 
Water,   48 ;    water :  analj-sls,   238,    iV; 

311.  380  :  in  baths,  lie  ;  chalk  and,  211. 

333;    colours,  681 :    condensing.    484  ; 

conveyance  of,  869 ;  distilled.  338,  3&!i, 

3N0 :  filtered.  479,  801,  818:  forcing.  261, 

463,  478 :  hard.  119 ;  insects  in,  484  : 
meters  for,  166,  478  ;  motion  of,  IS.  4-'>. 
91, 1 16, 139 :  pipes ;  sweating.  10 ;  power, 

43,  46,  66,  68,  n,  las,  874,  631;  pressure, 
674.  698,  630 ;  pump,  368,  381 ;  raising, 
48,  91,  143;  431;  rust  in,  118 ;  soda,  287. 
310  404.  478,  499;  softening,  899 ;  sinun 
and,  148,  286 ;  supply,  622  :  velocipede, 
287,  3»t :  weight  of,  117,  140,  l»i,  -idX, 
361,309,666 

Water  barometer,  479, 603, 636, 675 

Waler-gading,  406 

Water^ksa,  VS.  801 ;  water-gbus  and 
straw  houses,  680,  619 

Watering  garden,  287,  334 

Waterproof,  430,  376 ;  water-proof  glue, 
21 ;  waterproofing :  calico,  623 ;  cloth, 
tX,  361,  388;  paper,  118,  141,  167; 
timber  roof.  638 

Waters,  aCrated,  338,  826 

Waterwbeela,  888,  882,  42^  873,  894,  619 

Waterwoika,  678 

Wax,  bleaching,  46 

Waxing  engraved  brass  plate,  94 

Weak  eyes,  488,  477,  60L 

Weaving,  431 

Wedgwood  plaques,  70,  03 

'Wetghta  of :  ball,  601,  818,  848,  661,  696, 
697 ;  chemical  solutions,  481.  477 ; 
fmstmm,  142,  168,  188,  113,  236:  gas, 
186 ;  metals,  681,  619 ;  rails,  627.  898, 
619 ;  water.  117.  140,  I6i  238,  281,  309, 
388 ;  wire,  622 ;  wrougfat-lron  gates.  46 

Welding :  oast  steel,  602,  648;  671 ;  forks, 
674 

Wenham's  parabolical  reflector,  633 

Wet  rag^  143 

'Whalebone,  spUtUng,  406, 499 

Wheel :  cutting,  19, 116,  337,  3«3 ;  gearing 
310,  386,  880;  making,  143 ;  skates,  32 ; 
turbine,  190,  314,  289,  285 

'Wheels :    bicycle,  44,  143,  188 ;  change, 

464.  500,  580,  672,  678,  620 ;  cog,  94 ; 
drying  small,  484,  499;  emery.  498; 
By,  93,  191.  314  ;  sizes  of,  310,  834,  356  ; 
velocipede,  94.  888  ;  watch,  478 ;  water, 
358,  382,  428,  578;  894,  619 

Whistle.  Steam.  28,  43 

White:  brass,  I>arsons's,Sll ;  coral,  clean- 
ing, 166,  3*6,  380 ;  flint,  881,  453 ;  fur- 
niture cream,  479,  636 ;  metal  bearings, 
18 :  metal,  bard.  650 ;  paint,  363,  453 

'Whitelead.  363.  453 

Wind:  theeaat,  33;  Instruments,  69 

Winding :  dtuiDs,  conical,  363,  699 ;  silk. 
651,  673 

Whidow:  flame,  revolving  363,  478; 
painting,  162, 188 

'Wlndmiils,  69;  whidmlUs:  model  623; 
for  propelling  vessels,  660,  673, 696,  619 ; 
for  working  lathe,  431 

Wines,  163 

Winter's  eleotrlcal  machine,  47 

Wire :  binding  magnetic,  875 ;  colouring, 
388,  381 ;    covering,  46,  218 :   joining, 

44,  66 ;  needle,  tempering,  899 ;  netting 
machine,  383 ;  steel  237,  388,  427,  478  ; 
lacks  and  nails,  190 ;  weight  of,  623  : 
zinc,  387 

With's  reflector,  382 

Wood  engiavliig,  262,  627 ;  wood  and 
Iron,  protecting,  70;  wood  and  metal 
cutting  machine,  33 ;  wood,  transferring 
engravings  to,  637,  647 

Wooden :  handles  In  lathe,  142, 166, 188 ; 
ware,  tnming.  626.  849 

Woods:  Bankal  94,  117;  dye,  802; 
feathers  in,  17;  foreign,  633;  green- 
heart,  880 ;  inlaying  fancy,  167 :  pine, 
31 ;  rendering  incombustible,  166.  189  ; 
seasoning.  190 ;  stains  In.  622 ;  staining, 
20,  43,  68,  262:  steaming,  210.  237: 
tarred,  166, 189, 236:  Tonga  bean.  430, 477 

Wool  21;  wool:  scribbling,  238;  yams 
and,  681 

Woollen  carpets,  358 

Work :  carpenters',  18 :  mill  and  forge,  167 

Works :  on  China  grass,  22 ;  clerk  of,  19 ; 
on  cotton,  880 ;  on  electricity,  V>,  B8,  i», 
116;  labourers',  70,  93;  medical  70,  9J; 
on  projection,  188;  on  soap-making, 
287, 478,  499 ;  on  valves,  48 

Working  Uthe,  431 ;  Working  Hen's  Ex- 
hibition, 21.  44 

Worm  for  vice-box,  48,  92 ;  worm-eaten 
organ  barrels,  287,  428 

Wrinkles  in  prints,  699 

Writhig:  Ink,  47&  501,  603,  634. 626,  648  ; 
on  giaas,  69,  93,  116,  142;  signs,  382. 
618;  telegraph,  118,  187;  tickets,  28,826 

Wrought-iron  gates,  48 

"T  AdBT-BITILDIKa,  23.  45,  2  M 

Yam,  hosiery,  32 ;  yams,  dyeing,  851 
Yellow-dye,  287,  452 

Z&AIjAXm,  New,  118 

Zbia:  aabes,    31:  clock-dial   454.    818; 

plant,  Kl   66;  plate   for  battery,    2U; 

sodiiun  dilorideand,  631 :  sulphite  of, 

166,404,417:  wink  187 
Zoophytes,  802 
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OtrBSEl.VBS  XSD   OUR    SUBSCMBEBS. 

AS     prpmifod     last     wmV,     the    ENGLISH 
Mkchanic  ahd   Mibkob  of  Science 
•ppean  this  week  in  an  enlarged  size  and  an 
altered  form.  In  patting  the  advertisement  pages 
OQtiide,  we  bare  acted  in  obedience  to  a  generally 
expressed  wish   on  the  part  of  our  subscribers. 
No  donbt  the  publication  will  be  snbjcot  to  some 
disadrantages  from  this  change,  as  it  will  be  less 
exhibited  in  shop  windows,  snd  will  therefore  be  less 
under  the  eye  of  the  passing  public.    On  the 
other  hand,  our  subscribers,  as  we  intimated  last 
week,  will  deriTo  dedded  adTsntages  from  the 
alteration,  and  they  may  easily  make  up  for  any 
disadvantage  we  may  suffer  by  introducing  the 
.^otV  to  an  enlarged  circle  of  readers. 

YTe  have  increased  the  size  of  the  paper  because 
'we  deure  to  satisfy  the  largest  number  of  snb- 
acribers.     Some  may  say.   Why    not  increase 
fbe  numder  ot  pageB,  instead  of  increasing  the 
tiza    of    the  pages  ?     Oar  answer  is,  Because 
increasing  the  nomber   of  pages  involres  the 
necessity  of  double  machine  labour,  and  con- 
sequently double  expense.     When  we  hare  from 
time  to  time  given    a  Supplement    of   Eight 
Fages^     it  has    cost    us   nearly   as    much  for 
machine  work — that  is,  for  working  off  the  sheets 
from  the  type,  as  we  have  paid  for  machining  the 
ordinary  impression  of  thirty-two  pages  ;  or,  in 
other  words,  it  costs  as  much  to  work  off  a  small 
sheet  18  a  large'one.     As  it  became  necessary  to 
give  additional  space,  it  was  also  necessary  that 
the  size  of  the  page  should  be  increased. 

During  the  past  fortnight  we  luve  received,  in 

response  to  our  invitation,  many  suggestions  for 

the  improvement  of  Oar  Journal,  with  some  of 

which  we  shall  comply.     More  than    one  has 

nigge<ted  that  the  contents  of  each  number  be 

placed  on  the  outside  page.     This  we  have  done. 

As  it  may  be  expected,  different  readers  and 

correspondents   are  desirous  that  their  favourite 

subjects  should  receive  more  especial  treatment. 

If  we  complied  with  snob  requests  we  should  favour 

aome  at  the  expense  of  others,  and  so  to  some 

(zteot  prevent  the  primary  object  we  have  in  view 

— that  of  providing  the  largest  amount  of  useful 

information  for  the  largest  number  of  readers. 

It  should,    however,   be  borne  in    mind  that 

the    Enolish     Mechanic    is    to    a    larg^ 

extent  what  its   correspondents  make    it.     Its 

subscribers    may    be    considered    as   members 

ot  a    vast    mutual  improvement  society,    who 

consider  it    a  duty  or    a  privilege  to  instruct 

each  other.    One  person  asks  for  information  on 

some  particular  sul^eot,    and    another   person, 

several  hundred  miles  away,  it  may  be,  sends  it, 

not  only  iritbout  fee  or  hope  of  reward,  but  at  his 

own  expense.    He,  however,  has  the  satisfaction 

of  knovring  that  his  letter,  suggestion,  or  recipe 

may  be  of  benefit  to  thousands  besides  the  one 

who  spedaUy  aaks  for   tha  information.     The 


EirauSH  Hschanio  is  therefore  a  reflex  of  the 
intelligence  and  the  generosity  of  thousands 
of  subscribers.  Its  contributors  are  numbered 
not  by  units,  as  in  most  publications,  but  actually 
by  thousands.  Each  one  contributes  according  to 
tha  wealth  of  his  intellif  enoe,  or  his  detire  to  im- 
part it  to  others.  Anyone  who  has  listened  to 
debates  in  mutual  improvement  societies,  at  an 
educational  ot  scientific  conference,  or  in  Parlia- 
ment, knows  the  standard  of  eloquence  varies  with 
thespeaker.  Somespeakwell.andtothepoint,  and 
others  occupy  time  to  very  little  purpose ;  say  what 
others  have  said  before  them,  and  in  a  less  effective 
way,  or  say  things  that  are  erroneous.  It  is 
pi«tty  much  the  same  in  our  Enolish  Mbchanic's 
national  improvement  society.  Some  corre- 
spondento  write  about  what  they  thoroughly  un- 
derstand in  appropriate  language  ;  others  are  less 
fortunate.  They  either  ask  questions  which  others 
have  asked  before,  or  go  over  ground  which 
others  have  trodden  with  more  effect.  But 
woe  betide  them  if  they  make  mistakes. 
Tiien  a  half  a  dozen  are  ready  with  pen  and  ink, 
not,  as  they  say  in  the  House  of  Commons,  to 
catch  the  Speaker's  eye,  but  to  seize  the  Editor's 
attention,  in  ordertooorteotthemistake,and  rebuke, 
not  always  in  the  most  parliamentary  language; 
the  offender.  Some)  imes  a  comparatively  puerile 
question  evokes  an  elaborate  reply,  or  an  incor- 
rect answer  leads  to  an  interesting  controversy. 
This  picturesque  variety  constitutes  the  chief 
charm  of  the  Enousb  Mkchanic.  In  the  House 
of  Commons,  any  member  has  the  right  to  venti- 
late his  own  opinions  on  any  special  subject,  and 
we  have  frequently  been  Eurprisedto  see  a  poor 
speaker  on  his  legs  "in  that  oldest  temple  of 
freedom  in  the  world"  speaking  in  a  prosy 
manner  to  almost  empty  benches.  Take  away 
his  right  to  do  so,  and  you  immediately  vitally 
impair  the  value  of  the  house  as  a  consultative 
and  representative  assembly.  As  in  the  House  of 
Commons  so  in  the  Enqusu  Mechanic.  Some- 
times, it  may  be,  a  somewhat  illiterate  man  asks 
«hat  may  be  supposed  by  many  readers  an  un- 
important question.  But  it  is  not  unimportant 
to  the  asker,  and  possibly  to  thousands  of  others 
similarly  situated.  If,  then,  the  well-informed 
will  be  tolerant  of  the  ignorance  of  their  brother 
readers,  sympathise  vrith  them,  and  do  their  best 
to  enlighten  them,  the  fundamental  purpose  of 
this  journal,  under,  its  present  management,  will 
be  answered.  Every  correspondent  may  con- 
tribute something  to  the  common  stock  for  the 
common  good,  and  by  so  doing  he  will  in  no  way 
impoverish  himself,  but  da  something  towards 
enriching  all. 

Several  years  since,  when  passing  through  tho 
streets  of  Liverpool,  we  were  accosted  by  a  pretty 
little  girl.  We  shall  never  forget  her  bright 
blue  eyes,  and  her  hair,  which  fell  like  woven  sun- 
beams over  her  shoulders.    This  pretty  little 


creature  asked  us,  of  all  things  in  the  world,  U> 
buy  a  brick,  showing  us  at  the  same  time  a 
■mall  engraving  of  a  brick  on  a  card.  We  asked 
her  what  she  meant,  and  she  said  they  were 
about  to  build  in  some  part  of  the  north  of  Eng- 
land a  temperance  hall,  and  that  it  was  com- 
puted that  each  brick  in  the  building,  and  the 
labour  of  putting  it  there,  would  cost  about  a 
penny,  and  she  wanted  us  to  assist  to  build  the 
hall  to  the  extent  of  a  single  brick.  Did  she 
possess  fewer  charms,  and  speak  less  musically, 
we  should  have  bought  a  brick.  As  it  was, 
though  peonies  were  of  some  importance  to  us 
then,  we  bought  more  than  one,  and  have  the 
satisfaction  at  this  moment  of  remembering  that 
we  assisted  in  a  very  small  way  in  raising  a  tem- 
perance hall.  So  it  is  with  the  contributors  to 
the  Enolish  Mbcranio.  Each  one,  by  replying 
to  a  single  query  asked  by  a  brother  reader,  con- 
tributes h  is  brick  to  the  Temple  of  Knowledge. 
Our  readers  will  be  glad  to  know  that  for  some 
time  past  the  EHausa  Mxceanic  has  been  in- 
creasing its  ciroulation  and  its  influence  week  by 
week.  It  circulates  at  the  present  time  not  only 
more  than  any  scientific  publication  in  this  country, 
but  more  than  all  of  them  put  together.  This  is 
authoritatively  stated.  It  is  right  that  our  ccrre- 
spondents  riiould  know  to  what  «  large  number 
of  readers  they  speak,  and  that  our  advertisers 
should  also  know  to  what  a  large  constituency 
they  appeal. 

TIME. 

Bt    a    FltlLOW  OF     THB  ROTAL    ASTBONOlflCAIi 
SOCIETT. 

(Coneltided  from  page  649,  Vol.  X.) 

WE  must,  however,  retam  to  the  Transit  it- 
Belt,  the  nse  of  which,  as  the  reader  will  be 
by  this  time  prepared  to  learn,  is  to  observe  the  pos- 
sage]ofOelestiaIobjectsover  the  Meridian,  eitherfor 
obtaining  the  time  or  determining  what  is  called 
.Right  Ascension.  The  way  in  which  observations 
are  actually  made  is  this.  Just  before  the  ex- 
pected time  of  transit  of  any  given  etar,  the  tele- 
scope is  elevated,  by  means  of  its  altitude  circle 
and  level,  to  the  height  proper  for  its  perception. 
Now  what  the  observer  has  to  do  is  to  note  with 
all  imaginable  accuracy  the  instant  of  the  star's 
passage  over  each  of  the  wires,  and  this  he  doi>s 
by  listening  to  the  beats  of  the  clock  whiU-  • 
regarding  the  star,  and  we  now  see  the  impor- 
tance of  the  clock  having  a  clear  sharp  ticl<. 
As  it  will  very  rarely  happen  that  the  slnr 
exactly  0n  a  wire  at  the  exact  instnnt  of  the  ir  k'* 
beat,  we  have  to  estimate  the  fraction  of  •  V'  .:ui 
This  is  done  by  comparing  its  di<tii..  >■ .  m  tin* 
wire  at  the  beat  before  it  or'sse  it,  with  »'■< 
distsnce  at  the  beat  after  it  crosset  it.  Bt  ii'rciir>.< 
to  Fig.  6  will  explain  this. 

Remembering  that  as  the    telaH-.);^  >>;yr|- 
stars    seem    to    ooine    into    the        Id    it  ' 
right-hand   side,  and   to  leave   il^   on    tbo 
if  we   imagine    that,    in    the   *i 
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hkring  entered  at  the  rightlmnd  lida  is  at  a  at 
the  17th  Moond  of  any  giren  minute,  and  at  b  at 
the  ISt^,  then  ire  ahoold  eatimate  that  it  ira«  on 
tiie  irire  itself  at  17'8i.  Or,  again,  if  it  were  at  e 
at  52,  and  at  <i  at  63,  we  ahould  put  down  it* 
timeof  orofsing  the  wire  aa  62'5i.,  and  eridently 
the  higher  the  power  employed,  the  more  rapid 
nill  he  the  apparent  motion  of  the  star,  and  the 
^ore  accurate  these  subdivisions.  The  object  of 
obeatring  stars  between  the  two  horizontal  wires 
is  that  all  transits  should  be  taken  over  the  tarn* 
partt  of  the  Tertioal  ones.  Sappodng,  then,  that 
the  honr,  minutes,  seconds,  and  finiction  of  a 
second  at  which  one  star  was  npon  each  of  the 
fire  wires  is  noted,  all  we  shall  hare  to  do  is 
to  add  the  fire  obserrations  together  and  diride 
the  result  by  6  to  obtain  the  instant  of  the  star's 
passage  orer  the  oeatral  wire,  whioh,  if  the  instru- 
ment be  in  adjustment,  will  coincide  with  (he 
meridian.  In  the  case  of  the  Sun,  Moon,  and 
Planets,  whioh  present  sensible  discs,  as  of  oourse 
it  is  the  passage  of  their  centrei  orer  the 
Meridian  whioh  is  the  phenomenon  to  be  oh- 
■erred,  the  mode  adopted  being  to  take  the  time 
of  passage  of  the  west  or  preceding  limb  orer  all 
fhe  idres,  and  then  to  do  the  same  with  the  east 
or  fdllowing  limb,  the  mean  of  these  two  sets  of 
obsertratioDs  being  eridently  the  instant  of  the 
tlrMuitof  t^e  cecbre  or  the  body  we  are  obserring. 
The  "  Nantisal  Almanac  "  gi^  the  Right  Ascen- 
sion (or  distance  in  sidereal  time  eattwardt  oi 
tiw  Vernal  Eqninox  or  first  point  of  Aries) 
of  146  standard  stars,  as  well  as  that  of  all  the 
members  of  the  Solar  System;  so  that,  as  oar 
Sidereal  Clock  mafks,  or  should  mark.  Sidereal 
Noon,  orOh.Om.  Ob.  when  this  first  pointof  Ariee 
is  on  the  Meridian,  we  have  only  to  compare  the 
obserred  time  of  passage  of  any  given  Star,  ko., 
wi£h  its  Bight,  Aaceosion,  as  given  in  the 
"  Mttutiral  Almanac,"  to  find  out  the  Error 
of  &e  Clock.  It  will  further  Tie  instantly  seen 
that  a  comparison' of 'the  Olook  Error*  day  after 
day' will  gfre  xa  the  Olook  Bate.  An  actual 
enuBffle  of  a  transit,  faken  at  random  bora  oar 
Transit  book,  under  the  data  of  the  9th  of 
October,  1869,  will  exemplify  a  good  deal  tbat  we 
have  been  saying : — 

a  Cygni                    H.  M.  B. 

1st  wire  —  86  44'8 

*>tl —  87  10-2 

CentM 20  87  881 

4th —  as     20 

6tU  —    88     27-9 

120-6 
•2 

AfipoMnt  Tnuuilraf  a  Ofgni    80  87  8610 

True  Bight  Aaoeiulon  20  36  6972 

CIofekBrror  -f-  36-38 

It  will  be  noticed  that  instead  of  adding  up 

the  whole  of  the  fire  observations,  and  dividing  the 

result  by  6,  we  bare  merdy  added  the  seconds 

2 
together  and  mnltiplied  Aenault  by  '2 ;  —  of  any- 

10 
1 
thing  being  obrioatly  —  of  it.  Tao  only  prettm- 
6 

tien-neoeaaaTy  is  to  add  or  aublraot  as  many 
fifUis  of  a  minul«,  or  12  seconds,  as  shall  make 
the  result  coprerpond  with  the  number  of  seconds 
•hown  at  the  middle  wire  ;  because  in  reducing 
a  really  good  observation,  the  decimals  of  a 
second  are  all  that  we  need  take  account  of. 

It  may  howerer,'  have  ooeunred  to  any  one  who 
haaearefoUy  followed  as  so  far,  suppose  that  we 
do  get  the  exact  error  and  rate  of  a  Clook,  as  {ar 
a»  Sidereal  time  is  concerned,  what  use  can  we 
i)i<ike  of  thai  when  we  have  got  it?  "Well,  Mean 
Stlar  time  can,  by  an  easy  process,  be  derived  im- 
iiK-r'iatelyfromSidereal ;  but  perhapetbesinplest 
WAV  for  a  beginner  is  to  compu'e  the  mean  time 
of  Si-nthing  of  the  object  he  proposes  to  observe  ; 
'^•^  lie  can  then  compare  its  transit  direotly  with 
■<n  >••  -nary  Clock.  This  is  most  simply  efi^ted  by 
the  f  ''lowingrule.  TromtheRigbt  Ascension  of  the 
Kt  a  planet,  as  the  cose  may    be   (adding,   if 

r'cct-iA-,  34  honrs),  subtract  the  Right  Ascen- 
..'rtn'of  Uip  Sun  at  the  pr«rioas  Mean  Noon, 
given  in  the  "Natrtical  Almatiao  "  at  p.  U.  of 
•Tiri  Month  <inder  the  head  of"  Sidereal  Time  at 
'Ju  Noon."    The   remainder  will  be  the  Side- 

A  hnuw,  minutes,  and  seconds  after  Mean  Noon 
it  V  iiich  the  body  in  question  will  oross  the 


Meridian.  Turning  this  into  Solar  time  by  the 
aid  of  the  table  on  pp.  606  and  507  of  th« 
"  Nautical  Almanao,"  we  shall  have  the  instant 
which  a  good  clock,  regulated  by  Mean  Solar 
time,  should  indicate  when  our  star  is  on  the 
middle  wire  of  the  Transit.  Supposing  that  our 
reader  has  the  "Nautical  Almanao"  for  this 
year  before  him,  we  will  illustrate  this  rule  by  a 
couple  of  example* — and,  first.  At  what  hour  will 
ri  Vrfee  Blajoris  South  on  the  night  of  the  12th  of 
March  at  Orseuwich?  We  find  on  p.  II.  of  the 
montb  of  ICareh,  that  on  the  day  we  hxre 
selected  the  Sidereal  tiAe  at  Mean  Noon  is 
28h.  19m.  48^e8s.  Turning,  now,  to  p.  364,  we 
see  that  the  Right  Ascension  of  i)  Urss  Majoris 
at  the  same  date  is  ISh.  42m.  26  01s.  Adding, 
aooording  to  the  precept,  24  hours  to  this,  we 
get  S7h.  42m.  26  04*.  Then  subtracting  from 
this  the  Sidereal  time   at   Mean  Noon — thus : 

37  42  26^H 
23  19  98  28 


we  get  14  22  4276 

a*  the  number  of  Sidereal  hours,  minutes,  and 
seconds  after  the  Noon  of  the  12th  of  March, 
when  this  star  will  cross  the  Meridian.  Con- 
verting this  into  Mean  'ime  by  the  aid  of  the 
table  on  pp.  606  and  607  of  the  "Ifautioal 
Altaaaae,    in  this  way  :— 


Sidereal  time. 
B.   X.   8. 

14 

—  28  — 

42 

076 


Hean  'Solar  tim 

=  13  67  42.3862 

=  —  21  66  3958 

= 41-8853 

= 07o79 


we  flaally  obtain  14h.  20m.  21-4252s.  aa  the 
mean  time  of  transit  of  the  Star  referred  to,  or 
the  instant  which  a  good  ordinary  clock  ought  to 
indicate  aa  r]  Uraes  rroases  the  middle  wire.  This 
will  be  seen  to  be  2h.  20m.  21-48.  aft^^r  midnight 
on  the  mh  of  March.  Or,  again.  What 'will  be 
the  mean  time  of  transit  of  Sirhis  on  the  11th  of 
April  f  From  the  Bight  Ascension  of  Sirius, 
6h.  89m.  24-82S.,  we  take  the  Sidereal  time  at 
Mean  Noon,  Ih.  17m.  59'85s.  ;  we  get  5h.  21ro. 
24-97*.  Converting  this  as  before  into  Mean  time 
we  obtain  5h.  20m.  82-81s.  as  the  instant  by  a 
good  ordinary  clock  or  watch  that  Surios  will  be 
on  the  Meridian.  We  may  obtain  the  clock  rate 
without  any  reduction  of  the  observation, 
if  we  bear  in  mind  that  any  given  star  ought  to 
return  to  the  Meridisn  af&r  an  interval  of 
28h.  66m.  4-'09».,  as  shown  by  a  clock  or  watch 
indicating  ordinair  or  Mean  time.  We  believe 
there  is  a  little  book  just  pub'ished  callrd  "  How 
to  keep  the  Clock  Bight,"  the  author  of  which 
we  fancy  must  proceed  upon  this  principle  of  ob- 
serving this  interval  of  23h.  66m.  l-OSs.  between 
the  Bucceaalve  returns  of  any  particular  star  to 
some  fixed  point  in  the  Heavens ;  but  we  have 
nsver  (Mn  it. 

Into  tlie  adjuataient  of  the  Transit  and  the 
oorreetion*  to  be  applied  to  its  indications,  we 
shall  not  here  enter.  Should  the  want  of  in- 
formation on  these  points  be  felt,  and  the  desire 
for  it  be  expressed,  we  might  at  some  future 
time  perhaps,  enter  ftiUy  into  detail  on  this 
•abject.  As  it  is,  we  fetl  that  in  giving  direc- 
tions for  making  these  adjustments  and  correc- 
tions, we  should  be  addiesning  a  very  limited 
public  indeed,  and  occupying  precious  apace, 
wliich  -we  have  tlready  conaiderably  trenched 
upon.  Onr  present,  and  we  would  fain  hope 
not  wholly  unsuccessful,  endeavour  has  been  o 
present  in  a  simple  form  an  e  position  of  the 
mode  in  which  the  succession  xf  natural  phe- 
nomena is  made  subi>ervient  to  the  purpose  of 
the  equable  subdivision  of  Time  ;  and  so,  more 
by  the  method  of  illustration  than  in  a  merely 
didaotio  way,  to  remove  some  of  the  Tagueness 
which  attadie*  to  popular  conceptions  on  this 
■objeot. 


ON  THi;  PHENOMENA  OF  COMBUSTION. 

arSCIAL  KtPOBT. 

ON  Monday  evening,  March  6,  in  the  Lectnre 
Theatre  of  the  Society  of  Arts,  the  first 
of  a  series  of  four  Cantor  Iieelures  on  Comhnation 
was  diliTOred  by  Dr.'  Benjamin  Paul,  F.C.S. 
He  first  showed  tint  oombastion  was  generally  a 


chemical  action  invilnog  the  nnion  and 
material  alteration  of  two  substances  with  /' 
which  we  were  familiar  in  the  use  of  fuel-' 
and  in  the  prodnotion  of  lights  was  a  cause  of 
oxidation,  the  one  material  bring  yielded  by  fuel 
and  oil  of  tallow,  and  the  other  being  famished 
by  the  atmosphere.  The  second  point  to  which 
he  called  attention  was  that  combustion  took 
place  in  several  different  forms  ;  that  there  were 
several  (»nditiong  essential  for  active  combustion 
or  burning  j  that  two  of  the  most  prominent 
effects  of  comhostioD  were  the  evolution  of  heat 
and  light,  and  then  there  was  between  all  the 
phenomena  attending  combustion,  a  quantitative 

relation  which  was  constant  and  uniform that 

is,  the  relations  between  the  qnaotities  of  two 
materials  uniting  in  such  a  wav  as  to  constitnte 
combustion,  and  the  quantity  between  the' 
mnterials  uniting  and  effects  produced,  either  the 
amount  of  heat  generated  by  their  nnion  or  be- 
tween the  quantities  uniting,  and  some  effect  doe 
to  the  heat  produced  by  them.  Lastly,  he  pointed 
cat  that  there  was  a  difference  between  the 
temperature  and  the  quantity  of  heat  contained 
in  matter. 

The  precise  title  of  the  aeoond  tectare,  delivered 
on  Monday,  the  13th  inst.,  is  as  follows  : — "  Use 
of  fuel  for  domestic  purposes,  as  a  source  of 
motive  power,  for  Industrial  operations  not  re- 
quiring intense  beat,  AstiHatlon,  evaporation,  ke., 
and  for  producing  cold ;  varieties  of  hnV  The 
rtme-at  the  dbposol  of  the  lecturer  did  not  allow 
of  his  dwelling  upon  all  these  topics  in  detail, 
but  after  some  general  remarks,  he  proceeded  to 
observe  that  temperature  could  only,  in  a  certain 
limited  sense,  be  taken  as  measure  of  heat.  The 
use  of  eoal  for  domestic  purposes  had  only  be- 
eome  general  daring  the  last  hundred  or  hundred 
and  fifty  years  ;  and  although  the  means  of  using 
it  were  considerably  improved,  jet  many  of  the 
fire-places  now  in  use  were  very  defective,  inas- 
much as  the  greater  part  of  the  heat  pioduend 
from  the  fuel  was  wasted.  In  a  mas*  offoel  in  * 
state  of  bright  glow,  the  qnaatity  of  heat  that  was 
radiated  in  tjie-aame  manner  that  light  was  dif- 
fused, Taried  from  about  a  quarter  to  one-half  of 
the  whole.  In  many  fire-places,  a  great  deal  of 
heat,  instead  of  being  radiated  Into  the  room,  was 
radiated  up  fte  Chimney.  Oreat  economy,  as  for 
as  fuel  was  concerned,  -was  effiaoted  by  the  use  of 
close  stoves,  which,  on  the  Continent,  espeeially  in 
Germany  and  France,  was  almost  nniveraal.  By 
the  uae  of  these  stores,  a  small  amount  of  fuel  suf- 
ficed to  keep  apartments  warm.  Similar  stoves  had 
been  introduced  into  this  coudtry  by  Dr.  Amott, 
bnt  had  never  found  much  favour  wit^  the  English. 
Although  ohtaancya  were  uniwrsal  here,  they 
were  by  no  sicans  so  iu  all  parts  of  Europe.  In 
certain  parts  of  Italy  and  Greece  hut  few  of  the 
houses  had  chimneys,  the  only  means  of  warming 
rooms  being  by  open  brazier-),  like  those  used  by 
the  ancient  Oreeksand  Komans.  This  mode«f 
burning  fbel  'wa*  open  to  t^  serious  objactiMi 
that  the  air  became  ritiated,  owing  to  no  mod* 
of  escape  being  allowed  to  the  carbonic  aoid  gas. 
After  describing  some  of  the  more  recent  im- 
provements made  in  fire-places,  the  lecturer 
offered  a  few  remarks  upon  the  use  of  gas  for  do- 
mestic purposes.  The  reaeSMUetidations  in  favonr 
of  gas  -were  ecnvenienee,  cleanliness,  readinesefbr 
use  as  well  aa  for  being  liepensed  with.  Yet, 
notwithstanding  these  recommendations,  it  must 
be  always  regarded  as  a  rery  dear  kind  of  fuel 
when  compared  with  coal  or  any  fuel  of  that 
nature.  Speaking  next  of  fuel  as  a  source  of  mo- 
tive power,  the  lecturer  remained  that  this  was 
undoubtedly  one  of  the  most  important  of  all  the 
uses  to  which  fuel  could  be  put.  Its  use  in  this 
respect  was  based  upon  the  priaciple  that  heat 
being  itself  a  condition  of  energy  wa'*  capable  of 
being  converted  into  mechanical  force.  It  wa* 
chiefly  through  the  medium  of  water  transformed 
into  vapour  that  this  motive  power  was  produeed. 
In  this  case,  the  heat  generated  by  combustion 
wasexpended  in  vapouriaing  the  water,  and  in  such 
cases  there  was  a  d>  finite  relationship  between 
the  quantities  of  heat  expended  and  of  water 
vapouriscd.  Every  pound  of 'boiling  water  re- 
quired 966  units  of  h«at  for  converting  it  into 
steam,  or  jtut  five  and  a  third  time*  as  much  heat 
as  was  requisite  to  raise  the  temperature  of  a 
pound  of  water  from  the  freeiing  to  the  boiling 
point.  The  lecturer  then  »Uuded  fothe  relation- 
ship between  h'at  and  mechanical  energy,  and  in 
doing  so  briefly  traced  thehistory  of  tbemeohani- 
eal  derelopmestof  keat  iiMm  tbs  prodaetien  «f 
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deep  abadowe  IwtweeD,  the  npper  masses  shut- 
lioe  out  the  light  of  the  son  from  below  them. 
8till  further  off  •  tree  is  a  mass  of  gradated, 
grey  shadow,  yet  eTen  then  the  general  form 
suggests  the  kind  of  tree.  lu  boildings,  again, 
details  become  more  and  more  indisti&ot  as  we 
go  farther  from  them.  Doors  and  windows  fade 
into  oblong  patches  of  shade  (unless  the  snn 
shine  brighr.ly  npon  the  glass),  ;et  still  there 
will  be  alwajs  a  snggeation,  so  to  speak,  of 
detail.  It  is  a  miat&e  to  make  the  distance 
always  paler  than  the  foreground.  Very  gener- 
ally the  middle  distance  is  the  darkest  part  of 
the  piotnre.  It  is  delicacy  of  treatment,  not 
paleness,  that  gires  distance,  and  the  contrast  of 
a  yigoronsly  expressed  foreground.  Onrallotted 
space  is  now  filled,  but  it  is  hoped  that  even 
this  slight  sketch  may  assist  those  who  intend  to 
devote  their  spare  time  in  the  ensuing  summer 
to  the  most  delightful  study  possible — a  study 
that  always  repays  our  labour  a  thousand-fold. 
The  writer  strongly  recommends  the  brush  and 
sepia  as  a  substitute  for  pencil  or  pen  and  ink, 
as  being,  after  a  little  practice,  much  more 
manageable,  and  affording  the  most  rapid  method 
of  work.  For  passing  effects  of  light  and  shade, 
such  as  we  specially  see  on  cloudy,  threatening 
days,  when  momcn'ary  gleams  of  sunlight  flash 
across  the  scene,  th  s  medinm  is  perfect.  But 
whether  by  pen,  peacil,  or  bmsli,  let  nature 
teach,  and  don't  try  to  teach  nature.        J.  L. 


MILBtTEN  AND  OO.'S  APPARATCTS  FOE 

DE8I00ATINO  GRAINS. 

(llluUrated  on  page  13.) 

THE  fact  that  the  spent  grains  from  our 
breweries  and  distilleries,  when  properly 
dried,  become  a  Taluable  food  for  horses  and  all 
kinds  of  cattle  has  been  recognised  for  some  time 
past,  although  we  belicTe  it  is  only  within  the 
last  few  years  that  systematic  attempts  have  been 
made  to  turn  this  knowledge  to  profitable  account. 
The  question  of  desiocating  grains  has  received 
Tcry  careful  attention  at  the  hands  of  Meaan. 
Hilbum  and  Co.,  of  76,  Ohuroh-Iane,  White- 
chapel,  and  they  claim  to  haTe  perfected  an  appa- 
ratus which  successfully  soItss  the  problem  they 
set  themaelves  to  work  out.  A  perspeotire  riew 
of  the  machine  is  shown  at  Fig.  1  of  our  engrav- 
ing ;  7>g'  2  being  a  vertical  section  through  the 
feeding  apparatus.  The  dimensions  of  the 
machines  are  about  19(1.  in  length  and  4ft.  in 
diameter.  A  is  a  fixed  cylinder,  which  consists 
-of  two  boilerplate  shells,  the  Sin.  annular  space 


between  them  forming  a  steam  chamber  I.  B  B 
are  revolving  shelves,  and  C  is  a  self-acting  screw 
for  feeding  the  grains  from  the  hopperD  into  the 
machine.  A  connection  is  made  with  the  steam 
boiler  by  means  of  the  pipe  E,  throngh  which  the 
Jacket  I  is  supplied  with  steam.  The  condensed 
steam  escapes  at  F.  Q  is  the  exit  for  the  dried 
grains,  whilst  H  is  a  ventilating  flue  for  carrying 
off  the  vapour  arising  from  the  grains  or  other 
substances  being  operated  upon.  The  action  of 
the  machine  is  very  simple : — The  wet  grains  are 
fed  in  through  the  hopper,  and  are  gradually  car- 
ried to  the  other  end  of  the  machine  by  the 
revolving  shelves,  where  the?  sre  delivered  dry. 
The  rate  at  which  delivery  takes  place  is  of  course 
governed  by  the  degree  of  dryness  required,  and 
is  regulated  by  the  working  speed  of  the  engine 
which  drives  the  machine.  The  degree  of  heat 
imparted  is  also  under  perfect  control.  The 
machines  at  Messrs.  Milburn's  w4rks  are  driven 
by  a  10-horse  power  engine,  steam  to  which — and 
to  the  dessicating  machines — is  supplied  from  a 
40-horse  Cornish  double-flued  boiler,  of  which 
there  are  three  at  these  works.  Each  of  the  ma- 
chines dries  about  100  quarters  of  grains  per  week, 
and  from  22  to  23  quarters  of  wet,  produce  1  ton 
of  dry  grains. 

Another  form  of  this  apparatus  has  just  been 
completed  by  Messrs.  MUbum,  who  have  com- 
bined the  drying  machine  with  a  portable  steam 
engine.  This  arrangement  is  seen  in  perspective 
at  Fig.  3  of  our  engraving.  Fig.  4  being  a  part 
cross  section  and  front  end  view.  Here  A  is  the 
steam  spaoe  in  connection  with  the  water  space 
below  ;  m  other  words,  this  is  the  boiler  of  the 
engine.  The  revolving  shelves  are  seen  at  B  ;  C 
is  the  flue  leading  from  the  furnace  to  the  funnel, 
and  D  is  the  exit  for  the  dried  material.  The 
operation  of  drying  is  the  same  as  in  the  machine 
we  have  previously  described,  the  difference  being 
only  in  the  construction  of  the  apparatus,  the  one 
being  fixed  and  driven  by  an  independent  engine, 
the  other  being  portable  and  having  its  driving 
power  attached  to  it  and  transported  with  it. 
This  machine  will  be  found  very  valuable  to  agri- 
culturists and  others  for  drying  com,  seed,  pulse, 
roots,  &o.,  also  for  coffee  planters  and  others,  and, 
being  mounted  on  wheels,  it  can  be  readily 
removed  from  place  to  place. 


MECHANICAL  MOVEMENTS. 

"rpHE  MECHANIC,"  a  penny  publication, 

X      which  is   to-day  incorporated  with  the 

Knolish  Mechakio,  gave  from  week  to  week  a 

series  of  "  Mechanical  Movements,"  from  a  useful 


little  work  of  that  name,  compiled  by  Mr.  Henry 
J.  Brown,  the  editor  of  Tke  American 
ArtUan.  We  eball  so  far  follow  in  the  foot- 
steps of  the  absorbed  penny  journal  as  to  take 
weekly  from  the  same  source  a  few  specimens  of 
its  illustrations  and  descriptions. 

1.  A  mode  of  obtaining  an  egg-shaped  elliptical 
movement. 

2.  A  movement  used  in  silk  machinery  to 
guide  the  silk  on  to  spools  or  bobbins.  On  the 
back  of  a  disc  or  bevel-gear  is  secured  a  screw 
with  a  tappet-wheel  at  one  extremity.  On  each 
revolution  of  the  disc  the  tappet-wheel  comes  in 
contact  with  a  pin  or  tappet, and  thus  receives  an 
intermittent  rotary  movement.  A  wrist  secured 
to  a  nut  on  the  screw  enters  and  works  in  a  slotted 
bar  at  the  end  of  the  rod  which  guides  the  ailk  on 
the  bobbins.  Each  revolntion  of  the  disc  varies 
the  length  of  stroke  of  the  guide-rod,  as  the 
tappet  wheel  on  the  end  of  the  screw  turns  the 
screw  with  it,  and  the  position  of  the  nut  on  the 
screw  is  therefore  changed, 

3.  Carpenters'  bench-clamp.  By  pushing  the 
clamp  between  the  jaws  they  are  made  to  turn  on 
the  screws  and  clamp  the  sides. 

4.  A  means  of  givini;  one  complete  revolution 
to  the  crank  of  an  engine  to  each  stroke  of  the 
piston. 

6  and  6.  Contrivance  for  unconpling  engines. 
The  wrist  which  is  fixed  on  one  arm  of  the  crank 
(not  shown)  will  communicate  motion  to  the  arm 
of  the  cranic  which  is  represented,  when  the  ring 
on  the  latter  has  its  slot  in  the  position  shown  in 
6.  But  when  the  ring  is  turned  to  bring  the 
slot  in  the  position  shown  in  6,  the  wrist  passes 
throngh  the  slot  without  turning  the  crank  to 
which  the  said  ring  is  attached. 

7.  Contrivance  for  varying  the  speed  of  the 
slide  carrying  the  catting  tool  in  slotting  and 
shaping  machines,  &c  The  driving-shaft  works 
throngh  an  opening  in  a  fixed  disc,  in  which  is  a 
circular  slot.  At  the  end  of  the  said  shaft  is  a 
slotted  crank.  A  slide  fits  in  the  slot  of  the  crank 
and  in  the  circular  slotj  and  to  the  outward 
extremity  of  this  slide  is  attached  the  connecting- 
rod  which  works  the  hlide  carrying  the  catting 
tool.  When  the  driving-shaft  rotates  the  crank 
is  carried  round,  and  the  slide  carrying  theend  of 
the  conneoting-rod  is  guided  by  the  circular  slot, 
which  is  placed  eccentrically  to  the  shaft ;  there- 
fore, as  the  slide  approaches  the  bottom,  the 
length  of  the  crank  is  shortened,  and  the  speed  of 
the  connecting-rod  ia  diminished. 

8.  Keversing-gear  for    a  single   engine.      On 
raising    the    eccentric-rod    the    valve-itpindle   is 
released.    The  engine  can  then  be  reversed  b 
working  the  upright  lever,  after  which  the  eocen- 
tric-rod  is  let  down  again.    The  eccentric  in  this 
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esM  is  loose  npon  tbe  sliaft  and  driTen  ty  a  pro- 
jection on  tbe  shaft  acting  opon  a  nearly  »enii- 
circnlar  vioie<^<"^  "^  ^^'  "''*  °^  *''"'  eccentric, 
vhich  perniiu  the  eccentric  to  turn  halt-way 
Tound  on  the  shaft  on  reTcning  the  vaWes. 

9.  This  only  differs  from  3  in  being  composed 
ot  a  single  pit oted  clsmp  operating  in  conneo- 
tiOQ  iriih  a  fixed  side-piece. 

10  and  11.  Diagonal  catch  or  hand-gear  nsed 
in  large  blowing  and  pumping  eDgiaes.    In  181 
,tfae  loirar  steam-ralre  and  opper  ednction-ralTS 
■re  open,  while  the  opper  ateam-ralre  and  ]o««r 
edDCtioo-valTC  are  shot  ;  consequently  the  piaton 
will  l>e  ascending.      In  the  ascent  of  the  pistoo- 
Tod  the  lon-er  handle  will  be  strack  by  the  pro- 
jactiiig  tappet,  and,   being  raised,  will  become 
engaged  by  the  catch  and  shnt  the  apper  ednction 
and  lower  stesm  Talres  ;    at  the  same  time,  the 
opper  handle  being  disengaged  from  the  catch, 
the  back  weight  will  pull  the  handle  up  and  open 
fhe  nppcr  steam  and  lower  eduction-Talves,  when 
Ote  puton  will  ooDseqnently  detcend.    11  repre- 
sents ihs  position  of  the  catchers  and  handles 
when  the  piston  ia  at  the  top  of  the  o;  Under.    In 
going  down,  the  tappet  of  the  piston-rod  strikes 
tbenpper  handle  aud   throws  the  catches  and 
liaDdtes  to  tin  position  shown  in  10. 

12  and  18  represent  a  modification  of  10  and 
II,  the  diagonal  catohea  being  superseded  by  two 
qnadrants. 

14.   Link-motion  Tslre-gear  of  a  loeomotiTe. 

Two   eoreotrics  are  need  for  one  Talve,  one  for 

the  forward   and  the  other  for  the  backward 

morement  of  the  engine^    The  extremities  of  the 

eecenbric-rods    are  joined  to  a  ourred    slotted 

bar,  or,  as  it  is  termed,  a  liai,  which   can   be 

taised  or  lowered  by  an  arrangement  of  lerers 

terminating  in   a   handle,  as  shown.    In  the  slot 

of  the  link  is  a  slide  and  pin  connected  with  an 

■sraogement  of  lersrs  terminating  at  the  vaWe- 

stem.    The  link,   in  moring  with  the  action  of 

the  eccentrics,  carries    with  it  the   slide,  and 

thence  motion  is  oommnnicated  to  the    TaWe. 

Boppote  the  link  raised  so  that  the  slide  is  in  the 

nMidle,  then  the  link  will  oscillate  on  the  pin  of 

the  tUde,  and  oenseqnently  the  valve  will  be   at 

net.   If  the  link  is  moved  so  that  the  slide  is  at 

one  of  its  extremities,  the  whole  throw  of  the 

eooentrie  connected   with  that  extremity  will  be 

giren  to  it,  sod  the  valve  and  steam-ports  will  be 

opened  to  the  fall,  and  it  will  only  be  toward  the 

eod  of  vhe  stroke  that  they  will  be  totally  shut, 

eoaseqaently  the  steam  will  have  been  admitted 

to  the  cylinder  during  almost  the  entire  length  of 

eaelt   stroke.    Bat  if  the  slide  is    between  the 

■liddle  and  the  extremity  of  the  slot,  as  shown  in 

the  figore,  it  reoeivea  only  a  part  of  the  throw  of 


the  eccentric,  and  the  steam-ports  will  only  be 
partially  cpened,  and  are  quickly  closed  sgnin,  so 
that  the  admission  of  steam  ceases  some  time 
before  the  termination  of  the  stroke,  and  the 
steam  is  worked  expansively.  The  nearer  the 
slide  is  to  the  middle  of  the  slot  llie  greater  will 
he  the  expansion,  and  vice  term. 
(IV>  he  continued.') 


THE  EAR,— ITS  USE8  AND  ABUSES. 
By  Db.  Ubshee. 

IF  I  were  asked  to  point  out  the  most  complex 
pert  of  the  body  in  the  smallest  space,  I 
wonid  indieate  the  hnman  ear.  It  is  the  solitary 
instance  of  bones,  joints,  and  mnseles  not  eon- 
cemed  in  locomotion  or  prehension,  and  appa- 
rently beyond  onr  control.  Onr  senses  are  cor- 
related—each helps  the  other  as  a  valnable  hand- 
mMd,  recognised  only  too  vividly  as  such  when 
the  loss  ia  experienced.  We  see  people  happy 
enongh  nnder  the  privation  of  one  sense,  bat 
when  the  gap  becomes  larger,  then  it  is  an  exist- 
ence so  blotted  ai.d  blnrred  that  comfort  only 
.comes  with  the  certain  hope  that  in  another  world 
all  these  groaninga  of  creatinn  will  be  set  at  rest 
in  the  perfect  liberty  of  the  children  of  God. 
The  blind  man,  who,  from  his  birth,  has  been 
deprived  of  the  sense  of  the  beautiful,  who  sees 
"  men  as  trees  walking  ;"  the  deaf  mate  who  can 
never  take  in  the  beauty  of  song,  are  lightly 
smitten  compared  with  those  who  are  suddenly 
bereft  of  these  luxuries  of  life  ;  they  will  h»idly 
adopt  Pope's  saying,  that  "whatever  is,  ia  best" 
Can  we  read  the  history  of  Beethoven's  crashing 
calamity  of  deafness,  stealthy  in  its  approaches 
as  the  heavily-lailen  thnnder-cloud,  without  feel- 
ing the  deepest  sympathy  fnr  that  will-impas- 
sioned nature,  weird-like  in  its  grandeur,  fierce, 
uncouth,  rendered  all  the  more  tscitnrn  by  the 
master  malady  of  his  life,  denied  the  fnll  enjoy- 
ment of  the  very  wonders  he  created,  poor,  inde- 
pendent, high-souled,  he  seemed  at  last  to  wrap 
himself  within  himself,  preferring  gloom  and 
solitude,  to  such  friendships  as  were  worth  bis 
acceptance  ? 

Forgotten  at  Vienna,  where  he  is  now  adored, 
he  died   without  the  worldly  consolations,  Cole- 
ridge has   BO  happily  touched,  and  quaintly  ex- 
pressed, in  the  following  lines  : — 
Tho'  friendships  diSer,  endlcsa  In  degree. 
The  aorta,  methinkt,  may  be  reduced  to  three : 
^rqnalntance  many,  and  conqualntanee  few, 
But  for  /nqualntanee  I  know  only  two, 
The  friend  I've  mourned  with  and  the  maid  I  woo. 
These  were  written  on  the  occasion  of  seeing  hia 


little  daughter  in  coropanr  with  another  child. 
"  Who  may  your  friend  be  ?  "  aiJced  the  father. 
"  She  is  an  iMqnalntance  ef  mine."  Poor  Beetho- 
ven I  Yon  might  have  flooded  the  world  with  the 
fruits  of  your  uuriTalled  genius  if  woman's 
tender  suaaion  had  drawn  yon  out  of  yourself 
and leftyouuntrammeUed by  yoor galling  kindred. 
Deafness  to  the  musician,  or  blindness  to  the 
painter,  who  can  any  whioli  is  the  more  dire 
calamity  7  Signposts  on  the  way  to  decrepitude  ; 
slackenings  of  speed  that  tell  of  sands  nigh  run 
ont ;  warning  chimes  of  a  fnst-fleeting  three 
score  years  and  ten — perhaps,  a  long  way  on  this 
side  the  mark.  We  near  with  the  keenness  of. 
childhood,  we  feast  ia  olfaction  the  glories  of  the 
sammer  flower-garden  freshened  by  a  passing 
shower,  but  as  we  advance  in  life  we  find  things 
are  not  what  they  were,  pleasures  are  grasped 
and  gone — the  Sowers  are  the  same,  the  bright- 
ness of  the  glowing  sua  is  none  the  less,  the 
lovely  qoiet  of  a  summer's  eve,  with  its  school- 
boy reminiscences — a  far  back  vista — is  brought 
from  memory's  treaaure-hoase ;  friends  ^one 
from  onr  very  embrace  are  present  ip  imagina- 
tion, and  change  iropresws  its  finger  on  all 
things.  Why  slionld  it  not  7  There  is  nothing 
perfect  here.  Some  of  us  are  bom  with  decay 
ready  imprinted,  a  tiny  spark  it  may  be,  but 
soon  fanned  into  giaut  dimensions,  the  nnex- 
panded  bud  is  nipped,  and  on  all  is  inscribed 
decay.  How  often  comes  (be  expression,  with  a 
sigh,  "  I  jcannot  do  what  I  used  "  I  No,  my 
friends,  we  once  could  go  hand-over-hand  tho 
five-barred  gate  ;  that  no  longer  suits  us  ;  Eolid 
thews  and  sinews  are  nsofnl  but  not  lithesome  ; 
we  now  feel  that  we  have  organs  that  we  must 
ufe  with  deferenee  if  they  are  to  be  lasting, 
alihough  time  was,  I  daresay,  when  you  and  I 
considered  •'  a  stomach  "  a  myth,  or,  at  beet,  the 
semblance  of  a  reality  capable  of  sccommodating 
anything  short  ofpaving.stones— but  pain  is  a 
reminder,  physic  is  a  reminder— notably  that 
horrid  chief  rcmembrnnoir,  '  Gregory's  Powder," 
which  chemists  call  a  '-  Uhabarbnrate  of  Mag- 
nesia " — barbarous  enongh  in  any  sense,  looking 
like  a  componnd  of  crabs'  claws  prepared  by 
loving  hands,  and  from  which  esrape  was  impcs- 
sible,  for  if  your  sense  caused  you  to  eject  the  nn- 
savouiy  morsel  through  your  nore  into  the  cnp  or 
giver's  face,  a  double  portion  in  the  morning  was 
"your  shepherd's  warning."  This  was  a  reminder 
that  your  future  journey  through  life  was  to  be 
crossed  by  nps  and  downs — troubles  ss  plentiful 
as  the  sparks  that  fly  upwards.  What  has  all 
this  to  do  with  our  senses  and  privileges  ?  Much, 
I  opine,  considering  that  the  better  yon  ufc  thejp 
the  longer  yon  will  enjoy  them.  My  labours,  I 
trust,  have  not  been  in  vain  in  my  endeavour  to 
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lighten  your  fyet,  and  it  will  not  be  my  fault  if 
I  fail  to  enlist  yonr  attentive  ears.  I  trnst 
Wisdom's  proclamation  will  not  be  lost  on  yon 
when  she  says,  •*  This  is  the  way  ;  wajk  ye  in  it, 
mhen  ye  tarn  to  ihc right  hand  or  to  the  left." 

The  sensation  is  most  pleasurable  when  a  ship 
is  in  fnll  sail,  and  one  p»ir  of  bands  can  control 
the  wheel.  The  compass  before  you,  the  conrse 
there  indirated,  and  yonr  eye  ever  and  anon 
turned  to  the  well-filled  canvas,  tells  yon  all  is 
right.  The  tall  masts  bend,  and  yon  feel  her  give 
as  she  flies  through  the  water  ;  bat  throw  her 
out  of  her  eonrse,  and  as  the  bellying  canvas  flaps 
against  the  mast,  ynn  are  conscious  of  loss  of 
progress.  Again  you  retnrn  to  yonr  missed  point, 
and  the  breexes  favunr  yon.  So  I  mast  take  my 
conrse  right  ahead,  and  try  and  avoid  a  long 
tack. 

Man  being  the  highest  of  creation,  has  every- 
thing for  his  wants  fashioned  io  the  highest  per- 
fection, "  a  place  for  everything,  and  everything 
in  its  proper  place,"  saves  his  ideas,  and  these 
tenements  of  his  brain  be  occasionally  lets  ont  to 
queer  lodgers.  We  will  follow  the  same  division 
here  as  in  the  former  paper  on  "  The  Eye,"  oon- 
sideringfirsttheextemal,  then  the  inner  or  true  ear  J 
but  first  look  at  the  temporal  bone  of  the  sknll, 
call-  d  BO  because  "  Old  Time,"  or  Tempns,  left 
his  grey  hairs  thereon  as  a  set-off  against  the 
bald  vertex.  In  that  triangnlar-lookug  portion 
which  is  the  hardest  in  the  body,  was  once  the 
perfect  hearing  ear,  there  are  pome  add  holes  or 
so  in  it  that  used  to  puzzle  as  students  when  we 
bad  nothing  better  to  do  than  load  oar  brains 
with  hard  names,  and  devious  courses  of  nerves, 
what  they  were  related  to,  and  what  not,  and 
what,  I  am  rejoiced  to  say,  I  have  long  since  for- 
gotten, names  invented  to  frighten  one,  as  I 
thonght  when  I  came  across  the  "  mylohyoidean 
branch  of  the  inferior  dental  of  the  fifth  pair." 
Pity  tbey  didn't  add  some  more !  Now,  this  ear- 
bone  contains  an  auatomical  nut,  one  of  tbo 
wonders  of  the  body,  seldom  broken  into  unless 
a  terrible  fiactnre  of  the  sknll  shatters  it.  The 
eye  was  placed  in  the  front  of  the  body,  the  van, 
as  it  were,  the  ear,  as  sentinel,  does  doty  in  the 
rear,  unbspplily  no  protection  against  those  who 
talk  behind  your  back  distilling  malice.  We  can 
afford,  however,  to  pass  on,  as  did  He  "  who 
wrote  on  the  gronnd  as  thongb  be  heard  them 
not."  Wonld  that  our  grievances  were  always  thus 
recorded,  to  be  efffM;ed  by  the  next  passer  by ! 

A  pretty  ear  is  one  of   the  special  ornaments 
•:— may  I  say  vanities? — of  the  ladies, highly  prized. 
To  be'jdepriTed  of  it  was  a  mark  of  infamy.    To 
he  nailed  by  the  ear  to  the  pump  was  not  a  plea- 
sant process,  and  a  durance  vile  with  a  vengeance. 
■Karrmgs  are  nowadays  as  common  as  earwigs, 
aa  amiable  weakness  with  women  (affected  some- 
times by  male  Yankees,  and  others,  under  the 
delusion   that  they  cure  sore  eyes,  which  they 
dnn't),  but  a  graceful  appendage,  I  must  say,  to 
the  more' graceful  ear,  common  to  all  nations,  and 
in  this  country  to  all  classes.    You  see  light  and 
heavy  weights,  false  and  real  gems,  adorning  the 
ear,  but  the  beanty  is  in  the  soft,  cushiony  lobe, 
that  feels   elastic   to  the    fingers — a  privilege 
reserved  for  ypu  when  yon  are  "  over  head  and 
«ars  in  love,"  unless  yon  are  one  of  those  who 
elongate  the  ears  of  youngsters  as  a  corrective  to 
.evil  manners,  a  custom,  let  ns  hope,  falling  into 
desuetude,  a  process  that  did  convert  the   "  silk 
pur^e  into  tbe  sow'n  ear,"  and  in  the  days  of  our 
grown  bnllies  at  school  I  have  known  boys  to  be 
thus  elevated  by  tbe  monster  dunces  that  infested 
our Dotheboys  Halls.    Some  jewellers, sensible  of 
the  beauty  of  the  lobe,  do  not  pierce  it,  but  en- 
circle it  with  a  gold  wire,  a  mere  trifling  addi- 
tion to  the  pleasure  of  supplying  tbe  pendants. 
~  The  pieroing  of  the  ears  may  lead  to  troublesome 
inflammation  or  eruptions,  as  I  have  many  times 
seen.     Some  think    that   the   allusion  of  the 
Psalmist,    "Mine  ears    bast  thou  opened,"  or 
bored,  refers  to  the  practice  of  boring  an  awl  into 
the  lobe  (Dent,  xx.,  verse  17),  the   master  by 
that  proceeding  making  "  a  servant  for  ever." 
It  is  a  practice  in  tbe  West  Indies  ("  Wilde  on 
the  Ear  ")  for  a  negro,  when  he  wishes  to  attach 
a  dog  to  him,  to  nail  his  ear  to  a  door-post  for  the 
period  of  one  day — rather  a  novel  mode  of  pro- 
ceeding, to  say  the  least  of  it. 

The  car  stands  out  a  little  from  the  head  to 
catch  the  sounds,  and  tbe  hollow  cup,  or  concha 
(shell),  acts  as  an  ear-trumpet ;  the  outer  rims 
Are  called  respectively  the  helix  (<Xt$)  or  fold,  and 
tiie  antibelix,  peaked  portion  in  trout,  is  denomi- 
nated Ihetragos  (rpayoc),  tbe  hairs  on  which  are 
supposed  to  resemble  a  goal's  beard.  These,  with 
<he  antitragoB,  opposite    the    trsgos,  oompletf 


the  anricle,  or  external  ear,  so  far  as  you  might 
slice  it  off.  The  passage  tithe  ear,  or  auditory 
passage,  is  partly  formed  of  cartilage,  as  is  the 
ear  proper,  aiid  this  is  attached  to  a  bony  canal 
pretty  firmly.  Blood  is  not  seat  in  very  extra- 
vagant supply  to  tbe  ear,  save  in  the  very  amiable 
and  tell-tale  process  of  blushing  (a  nervoas  act), 
and  by  no  means  tbo  tall-tale  process  it  is  sup- 
posed to  be — although  sometimes  a  charming 
tbermonuter  of  tbe  thoughts — albeit  a  gentle 
suffusion,  bnt  acceptable  to  some  eyes  as  the 
roseate  blosh  of  mora  to  the  expectant  shep- 
herd. 

It  Dsed  to  be  said  when  your  left  ear  was  red 
somebody  spoke  well  of  you — that  I  can't  be 
certain  of  ;  but  when  both  ears  suddenly  redden 
yon  may  set  it  down,  on  my  authority,  that  the 
parties  nave  not  paid  their  doetor't  bill.  Why 
one  ear  should  be  hot  to  tingling  and  the  other 
quiescent,  is  one  of  those  things  we  have  yet  to 
learn,  unless  it  be  that  one  carotid  artery  is  larger 
than  the  other,  and  this  may  account  for  tbe 
common  fact  that  one  whisker  is  smaller  than  tbo 
other.  Special  muscles  are  attached  to  the  ear 
which  cause  it  to  raise  itself  when  any  special 
message  is  telegraphed — not  under  post-office  sur- 
veillance. Some  people  can  move  the  ear  upwards 
and  downwards.  I  am  favoured  with  that  addi- 
tion to  my  accomplishments.  When  the  ear  is  out- 
stretched, increased  bearing  is  the  result.  Look 
at  the  sharp  terrier,  how  movable  his  auricles  are  ; 
bow  he  fixes  them  forward  when  he  smells  a  rat, 
aad,  with  foropaws  outstretched,  is  ready  for  a 
spring.  Watch  the  activity  of  the  ear  in  tiie 
graceful  greyhound ;  or  observe  tbe  cavalry 
charger  with  outstretched  ear  patient  for  the  call 
to  arms,  eyes  iutent,  nostrils  dilated,  muscles  in 
impatient  quiver,  as  if  horse  and  rider  ware  all 
one.  When  I  had  the  misfonune  to  be  a  parish 
doctor,  drawing  the  munificent  stipend  of  £60  per 
annum,  more  or  less,  and  obliged  to  keep  a  horse 
to  do  the  work,  I  used  to  talk  to  my  boise  as  I 
went  along,  and  watch  his  ears  moving  as  if  he 
understood  me,  and  tbe  poor  beast  evinced  his 
gratitude  for  kindly  care  far  more  so  than  some 
of  the  patients.  He,  as  a  goodly  Hiiui:3mb>m,  ap- 
preciated my  kindly  qualities,  except  when  I 
passed  a  ball  down  his  throat,  and  patted  him 
into  an  appreciation  of  ihe  bolus.  If  the  power 
of  speech  had  not  been  denied  to  him,  he  would 
snrely  have  exclaimed,  "Save  me  from  my 
friends !"  Would  that  we  were  always  as  ready 
to  tbe  call  of  doty  as  those  dumb  creatures, 
and  ever  grateful  !  Tbe  elephant  has  a  lazy, 
comfortable-looking  ear,  tapering  in  its  point,  ss 
if  Datura  intended  it  as  a  whip  for  adventuresome 
flies;  and  we  must  not  overlook  the  dear,  eld 
patient  donkey,  patient  even  to  the  burthen  of  the 
fat  Brightonese  ladies,  done  up  in  hats  and 
feathero,  chignous  and  panniers.  No  wonder  the 
poet  should  exclaim  :— 


woven  habitations  crowds  of  spiders,  which  formed 
a  circle  about  him  while  he  continued  playing  on 
bis  instrument.  At  first  he  was  petrified  with 
aBtonishment,  when,  having  ceased  to  play,  the 
assembly  of  animals  immediately  broke  up. 
Having  a  great  dislike  to  vermin,  it  was  two 
days  before  he  ventured  to  touch  the  instrument, 
iMit  having  mustered  courage  to  conquer  his  dis- 
like, be  repommenced  his  concwt,  when  the  as- 
sembly was  far  more  numerous  than  at  first,  and 
in  the  course  of  time  be  found  himself  surrounded 
by  a  hundred  of  these  musical  amateurs.  M. 
Marville  observed,  while  a  man  was  playing  on  a 
conch  shell,  that  a  cat  wag  not  in  tbe  least 
affected,  and  be  even  judged  by  her  air  that  she 
would  have  given  all  the  musical  instruments  io 
the  world  for  a  mouse,  for  she  slept  all  tbe  while 
unmoved  in  the  sun  ;  the  horse  stopped  for  a 
short  while  before  the  window,  raising  his  head 
up  now  and  then  as  he  wae  feeding  on  the  grass  ; 
the  dog  continaed  for  above  an  hour  seated  on 
bis  hind  legs  looking  staadfjaid^ly  at  the  player  ; 
and  the  ass  did  not  discover  tbe  least  iiidicstion 
of  bis  being  touched,  eating  bis  thistles  very 
peacefully  ;  tbe  hind  lifted  up  her  large  white 
ears  and  seemed  very  attentive  ;  the  cows  slept 
a  littla,  and  after  gazing  awhile  went  forward; 
some  little  birds  who  were  in  an  aviary  almost 
tore  their  little  throats  with  singing ;  bnt  tbe 
cook  minding  bis  hens,  and  tbe  hens  solely  em- 
ployed in  scraping  a  neighbouring  dunghill,  did 
not  show  in  any  manner  that  they  took  the  least 
pleasure  in  hearing  tbe  music." 
(To  be  continued.) 
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Poor  little  foal  of  an  oppressed  race, 
I  love  ibe  quiet  patience  of  tby  face. 


Tbe  animal  begets  its  kind  care  and  thanks  to 
the  society  for  its  protection.  We  seldom  sec  the 
beast  of  burthen  bludgeoned  as  in  days  gone  by, 
or  assailed  with  the  savagery  of  a  Balaam. 

Fish  moving  quickly  through  tbe  water,  or  birds 
with  tbe  speed  of  an  arrow  fl;  ing  through  the  air, 
wonld  be  only  encumbered  with  an  external 
auricle,  and  wit.b  them  it  is  dispensed  with. 
Both  fish  and  bird  hear  acutely  enough,  remark- 
ably so  the  former. 

Not  to  go  bock  to  the  story  of  Amphion  and 
the  Dolphin,  or  to  tbe  mnsic-loving  propensities 
of  the  seals,  described  by  Sir  Walter  iScot  ("  Lib. 
But.  Know.")  aa— . 

Bade  Helsksr's  seals,  threogh  surges  dark, 
'Will  loug  pursue  the  minetrel's  Inrk. 

'■'  In  Germany  they  take  tbe  shad  by  means  of 
nets,  to  which  bows  of  wood,  hung  with  a  number 
of  little  bells,  are  attached  in  sucb  a  manner  as  to 
chime  in  harmony  when  the  bellsare  moved.  Tbe 
shad,  when  once  attracted  within  the  sound,  will 
not  attempt  to  escape  while  the  bells  continue  to 
ring.  Aelian  says  the  shad  are  allured  by  Casta- 
net', and  so  delicate  is  the  ear  of  tbe  fish  reported 
to  be,  that  the  sound  ot  thunder  terrifies  them  to 
death,  and  numbers  are  annually  found  thus 
killed  on  tbe  Rhine  and  tbe  Moselle."  Butto  cite 
other  cases  of  acute  hearing  in  birds,  &c.  : — "An 
officer  confined  in  the  Bastile  of  Paris  begged  the 
goveraor  to  permit  him  tbe  use  of  bis  lute  to 
soften  bis  confinement  kj  the  harmonies  of  his 
instrument.  At  the  end  of  a  few  days  this 
modern  Orpbens,  plavingon  bis  lute,  was  greatly 
astonished  to  see  frisking  ont  of  their  holes  great 
'  numbers    of  mice,  and  descendiug  from  tbeir 


THE  EAKTH— ITS  FIGURE  AND 
MOTIONS.  • 

By  BlCHAED  A.  Peoctob,  B.A.,  F.B.A.S., 
Author  of  "  Saturn  and  its  System,"  "  Sun- 
views  of  tbe  Earth,"  &c.,  &c. 

CHAPTER   yX,—(  Omtiwud.) 
The  Eabth's  Hbvolction. 

BRADLEY'S  discovery  of  tbe  aberration  of  the 
fixed  stars  forms  one  of  tbe  most  interesting 
cancatives  in  tbe  whole  range  of  the  history  of 
astronomy.  Yet,  here  I  most  perforce  leave  it 
nntoticbed,  and  deal  only  with  the  phenomenon 
itself,  since  properly  to  xel»te  the  steps  by  which 
he  was  gnided  to  that  most  important  discovery, 
would  occupy  all  tbe  rest  of  the  space  now  avail- 
able to  me. 

Tbe  great  and  general  law,  then,  to  which  the 
apj^ent  anncuil  motions  of  the  stars  are  sub- 
jeotad-aa  law  which  most  be  accounted  for  by 
any  theory  which  pretends  to  exhibit  tbe  realrela- 
tions  of  the  celestial  bodieo— is  this :  Every  star 
in  ttie  heavens,  whether  obvious  to  tbe  naked 
eye  or  visible  oulv  by  the  aid  of  powerful  tele- 
scopes, whether  idilning  iu  solitary  splendour  or 
lost,  so  to  speak,  in  the  profundities  of  sonne  rl* 
star-cluster,  travels  once  a  year  in  a  »>»'*' 
ellipse,  whose  major  axis  is  somewhat  more  tbaB 
two-thirds  of  an  arc-minute  in  length,  while  i» 
minor  axis  depends  on  the  position  of  the  star 
with  reference  to  that  great  circle  on  the  heaveM 
in  which  tbe  sun  seems  annually  to  tiavel.  A 
star  close  by  the  pole  of  this  circle— the  eoliptic 
—bos  an  ahnoet  circular  abersatien-ellipse  ;  one 
Bear  tbe  eoliptic  itwilf  has  an  aberration-ellipie 
so  eccentric  as  to  be  almost  a  straight  line.  Bat 
every  star  hia  an  abenatien-dlipse  of  the  same 
major  axis.  And  thot  major  axis,  though,  as  I  . 
have  said,  minute,  belongs  to  the  order  of  magni- 
tudes •which  are  obvious  to  the  telescopist — pal- 
pable, onmistaJiable,  clear  as  tbe  sun  at  noon  (o 
the  worker  in  a  well-appointed  observatory.* 

Now  let  \»  inquire  what  the  particular  law  is 
according  to  which  these  remarkable  ellipses  are 
described  by  tbe  stars,  for  muoh  depends  on  this 
point.  If  merely  a  vague  notion  is  given  of  tbe 
character  «f  this  instructive  phenomenim,  then 
some  vague  and  general  explanations  will  imme- 
diately suggest  tliemselvas  to  tbe  snpportereof 
paradox.  When  the  exact  nature  of  aberration 
is  described,  tbe  proof  of  tbe  earth's  revolotion 


•Tbe  mere  tact  that  Bradley,  wh«n  teleaoopio  aM>U- 
ances  were  ao  imperfect,  ai  oncti  recoj^niaed  the  woet' 
radons  of  tbe  flrat  fixed  star  he  watched  witb  oiire, 
tbuugb  be  bod  no  raaaon  to  look  {or  or  expect  aueh  a 
rooUon,  is  eBOuffh  to  abow  bow  very  paJpaljle  tbe  phe- 
nomenon IB.  Hut  It  may  be  well  to  add  Ibat  astrono- 
mers can  DOW  rfcnguiae  and  feel  aertain  abont  atelier 
dlaplaoanuDta  wbieb  are  only  abeac  oneifteedrMM  et 
tbe  abomtloDL  motion. 
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vll  t«  found  (by  all  who  have  sofflcient  intellt- 
fKBce  to   miderstand    the    matter,  or  honesty 

FIG.  I 


agoogk  a«t  to  pretend    blindnen),  abtolutely 
isEfragible. 

The  beat  mj  of  describing  the  natnre  of  aber- 
Tt&au  u  by  a  refersDce  to  the  accepted  theory  of 
tbeeaith'smotioo.  I>tl,2,3,4,Fig.l,repie8eDttbe 
earth'*  path  (panpentiTcly  presented)  around  the 
fun,  and  soppoee  a  star  so  placed  on  the  hearens 
■a  to  occnpy  the  pole  of  the  ecliptic  ;    then  the 
Btar  being  at  a  dittaoce  practioallv  infinite,   we 
ahoald  expect  the  lines  of   sight  from  all   the 
pcints  in  I,  i,  3,  4,  to  the  star,  to  be  directed  to- 
wards liat  point — the  ecliptic  pole.     In  other 
woid^^  tiie  lines  IS,  2S,  3S,  4S,  wobld  all  be  at 
rigU  axi^'es  to  the  plane  I,  2,  3,  4.     Instead  of 
this,  wiBi  the  earth  is  at  1,  the  star  is  seen  to- 
mrdi  Si,  the  plane  Si  «<  passing  through  the 
taageni  line  to  I,  2,  3,  4,  at  1.  So  when  the  earth 
is  s<  2;  >he  star  is  seen  towards  if,  the  plane 
SS^pssnng  tbroogh  the  bingrnt  to  the  circle 
I,  J.  3,  4,  at  2.     Ai:d  similarly  when  the  earth  U 
at  3  or  4,   the  star  is   apparently  displaced   as 
shown,  the  diaplacemfnt  being  always  an  angle  of 
one-third  of  a  minute  (npproximstf  ly),and  always 
in  the  direction  of  the  earth's  motion.     Kext  sop- 
pose  the  star  placed  on  the  ecliptic.    Then  the 
earth's   pt.tU   bcmg   a^in  represented  br  1,  2, 
3,  4,  and  tTae  line*  IS,  2S,  3S,43,  being  drawn 


in  tiiat  plane  parallel  to  each  other  to  indicate 
the  direction  in  wbi>  h  one  wonJd  expect  to  see 
sbe  star,  it  is  found  that,  whereat  when  the  earth 
htt  1  and  3,  where  she  is  moving  in  a  line  to- 
wards or  from  the  star, there  is  no  displacement ; 
when  she  is  at  2  and  4,  where  she  is  moving  at 
light  angles  to  the  line  of  sight  to  the  star,  there 
\i  tiu  aune  displacement  as  in  the  former  case. 
Alto,  in  this  second  ciise,  the  star  seems  more  and 
more  displaced  as  the  earih  trayels   from  1  to  2, 
then  Its*  and  less  till  the  earth  is  at  3,  when 
there  is  no  dispUcem-  nt ;  then  more  and  more, 
bnt  on  fhe  contrary  side,  till  the  earth  is  at  4,  and 
»o  finally  kgn  and  1.S8  till  the  earth  is  again  at  1. 
It  will  be  tasty  seen  that  in  the  first  case  the 
■tar  appeans  to  describe  a  circle  1,  2,  3,  4,  Fig.  3, 
abont  its  man  p<»ita<.n  S,  while  in  the  latter  it 
describes  a  straight  line  1,  2,  3,  4,  Fig.  4,  through 
its  mean  position 8;  2,  4  inFig.  4  beini;  efjual  to 
the  diameter  of  the  circle  1,  2,  3,4,  in  Fig.  3. 
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■^fei  ihe  star  is  somewhere  between   titbor 

to^  oi  itie  ecliptic  and  tho  ecliptic  itself,  it  de- 

•cn'hesutl!ipsc,as  l,2,3,4,Fii;.  .5,  always  rcaeh- 

lag  its  B7»itest  cxcm-sion  ai  ut  2  and  4,  when 

iio  earth  is   trarellin^  in  a  direction  at  right 

Ufle*  to  the  line  of  sisht  to  tho   star  (which 

ne^eiaarily  happens  twice  a  year),  nnd  its  least 

oeauaoa  at  land  3,  when  the  earth  U  travelling 

1*  nrarly  as   it  can  towards  or  from   the  stai 

(which  also  necesjnrilr  hapjen^  twice  a  year). 

.Vow  it  is  to  be  nct'ccd  here  that  though  I 


hare  made  use  of  the  accepted  theory  to  describe 
the  observed  motions,  this  by  no  means  inrolves 
the  assumption  that  the  accepted  theory  is  cor- 
rect. It  u  the  fact,  and  a  striking  fact  it  is, 
that  we  cannot  even  describe  stellar  aberration 
conveniently  with"Ut  a  reference  to  the  accepted 
theory,  so  that  even  though  that  theory  were 
false,  it  would  still  be  convenient  to  speak  of  tho 
aberrations  of  tho  stars,  as  being  snch  as  would 
correspond  to  such  nnd  snch  assumptions  respect- 
ing terrestrial  motion. 

Bnt  here  we  have  a  phenomenon  to  explain. 
We  have  every  star  on  Uie  heavens  annonnoing 
some  great  fact  to  us,  or  rather  writing  down 
year  by  year  on  the  celestial  concave  a  lesson  for 
our  instmction.  To  reject  the  lesson  as  mean- 
ingless, wonid  he  to  abandon  one  of  the  highest 
and  noblest  faculties  given  to  man,  his  desire  to 
search  out  and  investigate  the  problems  sat  by 
nature  for  his  interpretation.  What,  then,  is  the 
meaning  of  this  mi1lion-on-million-fold  repeated 
lesson?  Can  as'ronomers  explain  the  matter? 
Perhaps  astronomers  have  some  far-fetched  ex- 
planation, which  they  would  force  on  the  world 
by  crafty  argnment 

The  ease  is  otherwise.  Astronomy  can  not 
only  interpret  the  aberration  motions  of  all  the 
millions  of  stars  revealed  by  the  telescope,  but 
the  accepted  theory  of  astronomy  wonld  have  to 
be  abandoned  if  those  motions  did  not  take  place. 
Stellar  aberration  was  discovered  as  by  an  acci- 
dent, was  long  looked  on  as  a  great  siuroe  of 
doubt  and  perplexity,  was  honestiy  submitted  by 
astronomers  to  the  inquiry  of  the  world — and 
then  ruddnnly  it  was  seen  that  the  aberration 
motions  could  not  bnt  take  place,  if  the  earth 
moves  as  the  accepted  theory  asserts.  Let  us 
ioqnire  how  this  is. 

It  had  been  independently  discovered,  by  obser- 
vations made  on  the  eclipses  of  Jnpiter's  satel- 
lites, that  light  travels  with  finite,  though  incon- 
ceivable velocity.  Always  when  jnpiter  and  his 
family  were  farthest  from  the  earth,  the  satel- 
lites seemed  tardiest  to  announce  by  appearance 
or  by  disappearance,  their  motion  through  the 
shadow  of  their  primary.  And  so  it  was  seen 
th  it  the  light  mes°a<:es  sweeping  to  us  from  these 
bodies  come  at  a  definite  Fpeed  to  the  earth. 
A  consequence  of  this  peculiarity  had  been 
wholly  overlooked  by  astronomers.  The  light 
travelling  in  appreciably  parallel  lines  from  a 
star  towards  the  solar  system,  may  be  compared 
to  a  shower  falling  in  parallel  lines  on  moving 
bodies.  Now  we  kuow  that  in  moving  through  a 
vertical  shower  of  rain,  the  rain  seems  to  fall 
somewhat  towards  the  face.  The  reason  is  obvi- 
ous ;  thns,  s^ppo^c  a  traveller's  face  at  1,  Fig.  6, 
when  a  a  rain  drop  is  at  R<,  and  that  l>y  the  time 
he  reaches  2,  the  rain  drop  is  at  K',  it  is  clear 
that  the  drop  will  seem 
to  have  fallen  from  a 
position  in  front  of 
him,  and  in  thedirection 
indicated  by  the  dotted 
liii-  s;  and  if  we  con- 
ceive of  the  motion  of 
a  small  body  travelling 
in  a  circle  nnder  a  ver- 
tical shower,  we  shall 
see  at  once  that  this 
property  may  be  made 
^)  illustrate  every 
case  of  stellar  aberration,  by  assuming  different 
positions,  as  1,  2,  3,  in  Fig.  7,  for  the  circle  i u 
which  the  bodv  moves  under  the  thower. 

It  will  be  seen,  though,  that  in  order  that  this 
explanation  may  hold,  it  is  necessary  that  the 
rate  of  motion  of  the  earth  should  bear  an  appre- 
ciable relation  to  the  enormous  velocity  of  light. 
If  rain  fell  a  thousand  times  as  fast  as  it  aciuully 
does,  tho  fastest  runner  would  cot  find  that  a 
vertical  rain-shower  would  seem  to  fall  appreci- 
ably tOMiirds  his  face.  Now,  apart  from  all  con- 
siilcratlons  of  the  real  sir.e  of  the  earth's  orbit,  or 
of  the  rates  of  motion  cither  of  light  or  of  the 
earth  in  her  orbit,  «e  can  at  once  teat  this  expla- 
nation of  aberration.  It  had  been  independently 
•howii  by  Eonier  that  light  takes  about  eight 
minutes  in  crossing  tho  radius  of  the  earth's 
orbit  i  the  earth  o;cu|iies  a  year  in  trovelling 
rouud  the  circumference  of  the  circle  ;  all  we 
want  to  know  if,  whether  the  displacement  of  a 
star  over  an  arc  of  aViout  one-tliiid  of  a  minute, 
corrcfponda  to  these  re  ations.  What  we  require 
is,  that  supposin;;  3.  E^  to  bo  the  distance  tra- 
versed by  liylit  in  any  tJTiic,  E'  K'  the  distance 
traversed  by  the  earth  in  tho  siinie  t  m^",  S'  F.^  E' 
being  a  right  aiijrle,  th"  anjjle  E'  S  K*  should  he 
uhouL  onc-tbird  of  a  nii:;ute  of  arc.     Let  it  bo  re- 


membered that  this  was  the  problem  as  presented 
in  Bradley's  time   by  mere    obscrTatioD,    and 
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before  it  had  been  guessed  what  a  noble  proof  of 
the  true  theory  of  astronomy  was  to  he  adduced 
from  it. 

Now  for  the  test  of  figures. 

Since  the  earth  completes  a  circuit  ofber  orhi 
in  one  year,  she  would  traverse  a  length  equal  (o 
the  radius  in  the  period 
365  X  24  X  60 

minutes  (ronglily), 

27r 
where  n- represents  the  number  3-14159.. .  or  the 
ratio  of  a  circle's  circumference  to  its  diameter. 
Hence  the  velocity  of  light  is  to  that  of  the  earfit 

365  X  24  X  60 

as :  8  ;  or  as  82850  :  or.      Novr 

27r 
the  proportion  of  Ef ,  S  to  Ei  Ej  where  Ej  S  Ei  U 
an  angle  of  about  oue-third  of  a  minute  of  are  is 

7r 
1 : or  32400  :  v.    It  is  seen  then, 

360  X  60    X   3 
at  once,  that  we  have  a  satisfactory  explaoatiop 
even  with  those  rough  assumptions,  since  ttia 

1 
difference  between  32400  and  32860  is  but  — iid 

72 
part  of  32400.  Bnt  if  I  had  taken  the  mean  of 
the  estimates  of  the  velocity  of  light  from  obser- 
vations made  on  Jupiter's  eclipses,  as  di-termined 
before  Bradley's  observation,  and  Bradley's  esti- 
mate of  the  aberration  of  the  star  y  Braoonis 
as  made  before  he  knew  what  theory  reqiare^, 
the  coincidence  would  have  been  found  vaiymuch 
closer. 

Here,  then,  we  have  a  perfect  proof  of  tl^ 
earth's  revolution.  No  question  can  remain  th^t 
the  lesson  really  t«nght  us  by  the  stars  as  thcjy 
annually  traverse  their  aberration  ellipses  is  this, 
that  the  earth  annually  traverses  a  nearly  circul»r 
path  round  the  sun.  'This  interpretation  accoonts 
for  all  the  peculiarities  of  the  stellar  aberration 
motions  j  nay,  the  theory  of  the  earth's  motron 
requires  every  one  of  those  peculiarities.  No  other 
theory  has  ever  been  put  forward  in  explanaitioa 
of  stellar  aberration,*  and  it  may  be  alleged,  wi^h 
more  than  confidence,  with  the  fullest  certainty 
of  conviction,  that  no  other  theor  cnn  explain, 
the  pitenomenon. 

CHAPTER  Vn. 

The  Earth's  Motion  as  as  Attmdant  on 
THE  Sun  in  His  Jouusey  tukough  SpacB. 
Since  the  stars  are  observed  to  be  slowly  shift- 
ing their  positions  on  the  celestial  vaulli,  and 
therefore  presumably  in  space,  it  is  obviously 
BUfigested  that  the  sim,  which  is  but  a  member 
of  the  sidereal  family,  has  also  his  proper  motion 
through  space.  It  is  a  difficult  problem  to  deter- 
mine what  that  motion  is,  because  all  we  hare  to 


*  I  need  take  oo  I'urther  uottceofa  so-called  expla- 
nation In  a  work  puroortinj;  to  lie  Written  by  a  Cam- 
brl<l;;e  wraDj,'ler  (uanie  not  given),  than  to  remark  that 
It  dOL-B  not  even  pretend  to  explsiu  details,  and  Ibat 
what  it  docs  pretend  to  do  suffices  to  exiiibit  tho  utter 
ll^tioriinoe  of  the  writer  as  to  the  real  aatoro  of  tlie 
problem.  I  do  not  say  that  tlie  writer  Is  not  a  Oart- 
bridge  wranirler,  because  1  kuow  from  my  own  expe- 
rience tltat  a  man  may  become  a  wrangler  withunt 
kuowlu:;  oven  the  definitions  of  astronomy.  But  I  do 
say  that  the  writer.  t)eiiis  a  wrni't;U'r,  sbunld  have  had 
sense  cuou^ih  to  know  that  botorc  prctcniMng  to  write 
ou  astronomy,  he  on^ht  to  have  aciuircd  a  bextei 
knowledge  of  tho  sui'jcct  than  be  tliows.himsell  to 
have. 
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judge  by  is  the  movement  obeerTable  amoog  the 
stars,  aod,  as  the  stars  are  tbemselTes  in  motion, 
it  is  not  easy  to  aepara^e  the  effects  of  their  own 
motions  from  those  due  to  the  sun's. 

Still,  this  problem  has  been  attacked  and  fairly 
vanquished  by  astronomy,  II  is  true  we  eanaot 
here  get  certainty,  because  we  no  longer  have 
•bsolntely  certain  relations  to  deal  with.  Bnt, 
as  it  is  certain  that,  supposing  the  snn  to  bo 
moving  in  a  definite  direction,  there  woald  result 
a  balance  ot  stelUr  motions  in  tbe  contrary  direc- 
tion ;  we  can  obvionsly  deduce  the  direction  of 
the  snn's  motion,  by  noticing  the  direction  to- 
wards which  the  stars  show  the  most  notewortliy 
balance  of  motion.  This  has  been  done,  and  in 
many  ways.  The  result  is  that  astronomers  point 
conBdfntly  to  the  constellation  Hercules  and  itn 
neighbourhood,  as  including  the  point  towards 
which  the  sun  is  speeding;.  His  rate  of  motii>n 
hus  been  estimated  at  about  I&0,000,000  miles 
per  annum,  or,  between  four  aud  five  miles  per 
second. 

I  am  only  concerned  here  with  the  snn's  proper 
motion,  in  so  far  as  it  relates  to  the  earth's  mo- 
tions. Tbe  conception  that  the  snn  may  be  speed- 
ing through  space  with  this  enormous  velocity 
seems,  at  first  sight,  so  contrary  to  the  funda- 
mental hypotheses  of  modem  astronomy,  that 
many  persons  have  been  led  to  believe  there 
is  a  reil  contradiction.  They  see  that  the  earth'x 
real  path  in  space  can  no  Ienf;er  be  looked 
upon  as  a  cluscd  cnrve,  yet  Keller  spsaks 
of  it  as  an  ellip'c;  that,  again,  the  earth,  accord- 
ing to  this  new  idea,  is  not  trave'ling  in  a  conic 
section,  yet  Newton  says,  all  bodies  nnder  the 
influence  of  a  central  attracting  force,  such  as 
gravity,  must  move  in  some  conic  section  or 
other. 

In  reality,  however,  there  is  no  difficulty.  Mo- 
dem astronomy  only  requires  the  earth  and  pUnela 
to  move  in  ellipses  tHth  reipect  to  the  tun,  not 
in  space.  Suppo-ing  the  sun  at  rest,  and  the 
planets  moving  in  their  present  ellipses  aroun<l 
nim,  and  that  then  nnder  th^  action  of  far  dis- 
tant suns,  onr  sun  began  to  travel  through  spa.;c, 
the  plsn'ts  would  not  (as  Mr.  Beddie  fear.'),  be 
left  behin  1,  They  wonld  be  under  the  influence 
of  those  attractions  as  well  as  the  snn.  They 
wonld  obey  them  then,  precisely  as  ha  does,  obey- 
ing all  hU  influences  as  before.  Thus  their  mo- 
tions, with  respect  tn  him,  wonld  not  be  changed 
even  by  a  hair's  breadth. 

Conclusion. 

And  here  I  draw  these  papers  to  an  end.  They 
have  occupied  much  more  space  than  I  contem- 
plated when  I  began,  and  yet  each  part  of  my 
subject  has  been  dealt  with  far  less  completely 
than  I  could  have  desired.  The  fact  is,  a  book, 
and  no  small  one,  is  wanted  to  present  at  due 
length  all  the  arguments  which  enforce  upon 
astronomers  tbe  assurance  that  the  Newtonian 
system  is  correct, 

Wonld  such  a  book  be  a  desirable  addition  to 
modern  astronomical  literature  ? 

I  think  not. 

I  believe  that  all  sensible  persons,  even  if,  not 
capable  of  fully  mastering  the  evidence  in  favour 
of  modem  astronomy,  feel  yet  no  doubts  ns  to  its 
troth.  For  them,  then,  such  a  book  would  be  of 
little  service.  For  the  paradozists — dividing 
them  into  two  weil-marked  parties,  tbe  knaves 
and  the  fools — what  can  be  done  t  One  cannot 
make  the  blind  see,  let  one  talk  ever  so  fluently 
about  light ;  and  those  who,  having  sight,  refuse 
to  sea,  are  blinder  than  the  blind,  according  to 
tbe  trae  old  proverb.  Towards  the  paradoxists, 
then,  of  either  arder,  one  thould  act  as  Sir  John 
Herschel  is  said  to  have  done,  when  a  rampant 
one  told  him  he  had  squared  tbe  drole,  "In- 
deed," said  the  ureatest  living  astronomer,  rais- 
ing his  hat,  "  then,  sir,  I  must  wish  yon  good 
morning," 

But  while  a  set  treatise,  in  defence  of  mo- 
dern astronomy,  would  be  a  waste  of  labour,  I 
believe,  and  hope,  the  matter  I  have  just  com- 
pleted may  have  been  of  use  to  many  readers  of 
tbiKJonraal.  The  greater  proportion  of  them, 
those  in  fact  for  whom  the  Emolisr  Meoh  anic 
is  specially  int  -ndcd,  huve  not  time  for  a  thorough 
investigation  of  the  subject,  yet  possess  the  power 
of  appreciating  to  its  fullest  extent  the  argu- 
mcn's  by  which  modern  astronomy  has  been 
estalilished.  Knowing  for  whom  I  have  written, 
I  have  not  feared  to  be  dry  where  my  snbjecl 
needed  dose  and  consecutive  attention. 


THE  EOYAL  POLYTECHNIC  BABO- 
METEB. 

THE  name  of  Admiral  Filiroy  will  ever  be  re- 
membered in  connection  with  soma  of  the 
roost  important  improvements  in  the  science  of 
meteorology  generally,  and  in  the  barometer  par- 
ticularly. The  instrument  which  bears  his  name 
is  perfect  as  a  weather  indicator,  and  as  such 


inches  in  diameter.   ,In  the  centre  of  this  dial  ia 
the  ordinary  standara  barometer  scale,  with  ita 
two  verniers  for  taking  the  readings.    These  rar- 
niers  are  set  to  the  rise  or  fall  of  the  mercury  by 
means  of  a  rack  and  pinion  arrangement,  worked 
by  the  two  keys  seeujutt  below  tbe  dial.     8o  far, 
we  have  the  ordinary  arrangement  for  taking  tba 
readings  ;  but  as  this  is  not  always  clearly  undv- 
stood,  Messrs,  Davis  have  supplemented  it   b) 
placing  on  the  right  side  of  the  dial  two  columns 
of  remarks  which  refer  to  changes  in  the  weather, 
one  column  showing  the  winter,  and  the  other 
column,  the  summer  changes.    On  the  left  hand 
of  the  dial  these  two  columns  are  repeated,  and 
are  intended  to  record  the  weather  of  the  pre- 
vious day.  The  indications  areefl'ected  bt  a  simple 
and  ingenious  arrangement  in  oonnecfton  with 
the  verniers.    On  looking  at  the  engraving,  it 
will  be  seen  that  there  are  two  hands  or  poiatan 
radiating  from   the  centre  of  the  dial.    Thcw 
pointers  are  centred  loosely  on  a  pin  fixed  b^iod 
the  tube,  and  each  passes  through  a  slot  out  in  the 
verniers,  which  thus  hold  them  up.     Nowwhen 
the  verniers  are  raised  or  depressed,  the  band* 
must  follow  the  same  direction  ;  and  acooi^ii{ 
as  the  verniers  are  placed  at  the  height  o(  the 
mercury,  so  the  pointers  stop  opposite  to  %  state- 
ment of  the  weather  that  height  indicates.     The 
right-hand  pointer  is  set  to  show  the  weather  ex- 
pected to-day,  whilst  the  left-hand  is  set  to  re- 
cord the  state  of  the  weather  yesterday.     The 
mechanism  of    the    instrument  is   exceedingly 
simple,  and  is  not  liable  to  get  out  of  order. 


has  had  a  prize  medal  awarded  to  it,  and  is  known 
as  Admiral  Fitzroy's  prize  medal  barometer.  But 
although  perfect  in  itself  as  an  indicator,  and 
although  clearly  comprehended  by  those  who  are 
accustomed  to  tbe  reading  of  such  instmments, 
experience  shows  that  to  make  it  universally  use- 
ful, its  readings  muat  be  rendeied  in  clear  and 
definite  language.  Its  price  is  within  reach  of 
all,  and  it  only  wants  to  be  made  intelligible  to 
the  most  ordinary  obaerver.  To  meet  this  re- 
quirement, Messrs.  Davis  &  Co.  have  improved 
the  apparatus  in  the  manner  shown  in  our  en- 
gravin;;,  Tlieir  Fitzroy  barometer  forms  the 
base  of  the  new  instrument ;  this  consists  of  the 
mercury  tube  with  the  cistern  in  one  piece,  which 
is  enclosed  in  an  oak  case.  On  the  lower  part  of 
the  case  is  a  th'-rmometcr,  and  opposite  to  this 
are  diagrams  of  Admiral  I'it'.roy's  storm  warning 
aigbals.  These  a<-e  turmoU'ited  by  tables  ex- 
plaining their  meaning.  Tae  novelty  is  iri  the 
upper  portion  of  the  barom  -ter,  which  will  be 
teen  to  terminate  in  a  oiro  ilar  dial  about  10 


PB0CEEDING3    OF    THE    BOYAI. 

ASTRONOMICAL  SOCIETY.— Mab.  11,1870. 

W.  Lassell,  Esq.,  F.R,S.  is  the  Cbaek. 

(BPKCIAL   RZFOBT.) 

AFTEB  the  minutes  of  tbe  preceding  meeting 
had  been   read  and  confirmed,   the   first 
paper  communicated  was  fromW,  Marth,  Esq,, 
containing  observations  of  position  angles,  and 
apparent  distances  of  the  Satellites  of  Uranus 
from  the  primary,  which  was  ordered  to  be  printed 
forthwith.    Lieutenant  Herschel  communicated, 
through  his  brother,  a  paper  remarking  on  a  cnri- 
ous  appearance,  as  seen  on  the  Snn's  di»c.    The 
author  remarked  that  in  October  last,  while  pre- 
paring to  observe  the  prominences  of  the  Sanvitk 
a  Spectroscope,  an  nnusnal^phenomenon  presentel 
itself,  consisting,  apparently,  of  a  train  of  dork 
shadows  and  light  streaks    on  the    sular  disc, 
which  were  at  first  thonght  to  be  sparks  in  tbe 
tube  of  the  telescope,  bnt  the  permanence  of  the 
phenomena  did  not  permit  of  this  ezplanatiun. 
The  possibility  of  this  extraordinary  appearance 
being  occasioned  by  the  transit  of  a  system  of 
meteors,  nsit  occurred   to  the  observer,  and  pre- 
parations were  made  to  observe  the  circumstances 
of  the  transit  with  all  tbe  care  possible.    The 
image  of  tbe  disc  of  the  Sun  was  thrown  oa  a 
screen,  and  the  eqnatnreal  telescope  set  in  motion. 
Tbe  apparent  size  of  the  shadows  was  shown  on  the 
screen,  and  they  were  observed  all  that  day.     On 
looking  at  the  Sun  the  nex>  day.the  somo  pheno- 
menon was  observed;  the  objects  were  still  seen 
passing  in  a  continuous  stream.     The  direction 
■was  160°  E.  by  N.,   or  perhaps   two  streams  not 
very  far  distant.    "The  dark  objects,  were  out  of 
focus  when  the  Sun   was  in  focus,    and    -were 
still  seen  when  the  Snn   was  partly  obscured  by 
clond,  and  notwithstanding  the  Sun's  light  they 
were  seen  after  they  left  thedisc ;  and  the  scnaUer 
they  were,  the  less  Wiis  their  velocity.    The  direc- 
tion of  motion  of  one  only  wa-  retrograde;  and  one 
entered   slowly,  and  then   changed  its  direction. 
Every  care  was  taken  to  notice  every  pea  uliarity 
presented,  till  the  observer  convinced  himse  If  that 
be  was  watching  the   motion  of  a  number  of 
locusts,  passing  in  continuous  succession  between 
the  instrument  and  the  Sun,  and  however  curious 
the  phenomenon  might  be  in  natural  history,  it 
was  clearly  not  of  nn  astronomical  character,  "rhe 
author  endeavoured  to  account  for  some  of  the 
peculiarities  seen  in  America  at  the  t'me  of  the 
Eclipse  last  year,  by  referring  them  to  the  same 
cause. 

Mr.  Stone  remarked  on  the  necessity  of  a 
change  of  focus,  in  attempting  to  explain  B,ny 
peculiarity  of  this  niture,  which  w^s  the  J)e8t 
meuns  of  effectually  settling  tbe  question.         \ 

Captain  Noblb  remarked  that  in  a  prevtons 
number  of  the  "Notices,"  wonld  be  found  the  \re- 
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^Mfcmirfllr.  Re«d,  on  a  rimilu  question,  whoae- 
^''        aMBMKaat  led  Mr.  DawM  to  foons  tor  the  well- 
k„n  ■thistle  med." 

C^teia    NoBl<B    comnmnieated    three   short 

MSM  to  the  So<det]r.     Ooe  on  ocealtations  of 

SmhT the  Mooa  ;  an obeerTationof  Veans,  near 

to  inferior  oonj  a  action  ;  and  an  obeerration  oE 

the  y<yH««»l   light.     In  the  aeeond  paper  Cayt 

Nobte  nid  Oat  the  state  of  the  sky  prareated 

bin  w^ng  the  planet  tiJI  abont  two  hoars  after 

bar  coojooction,   when    he  saw  a    Tery  narrow 

thnal  of  Ught,  nnt  quite  semi-cirenlar,  and  saw 

the  body  cf  the  planet  projected  on  the  sky  beyond, 

sensibly  darker  than  the   aorroooding  sky.     On 

ihsSrd  March,  7h.  40m.,  the  author  saw  the  most 

hriUlaot  exhibition  of  the  Zodiacal  Light  that 

he  erer  witnB»<ed  in  this  country.  _  Besides  its 

brilliancy,  two  peculiarities  were  noticed,  namely. 

that  it  was   Tory   nearly   perpendicular    to    the 

hocixon,  and  the  axis  incUoed  tothe  eoliptio  at  an 

aaeleof  20". 

Mr.  BBOWVtKO  exhibited  some  drawugs  or 
Jnriter,  and  rooiarked  upon  the  many  changes  of 
form  and  colour  of  the  belt^  of  Jnpiter,  the  prin- 
cipal of  -wtiichi  seemt  to  hare  been  a  sensible 
widening  of  the  Bquatoreal  belt  to  nearly  doable 
its  former  dimenuons.  Mr.  Browning  inrited  the 
attention  of  obMrrers  to  a  consideration  of  the 
Planet,  which  the  peculiarities  it  presented  ren- 
dered interesting  at  this  moment. 

Tha  VnssivKn  aesmed  to  suspect  some  slight 

exaggeration  of  the  colonr  and  outline  of   the 

B^oatOTeal  belt,  bat  If  r.  Browning  defended  hie 

dnurings,  which  appear  to  hare  been  carefully 

made. 

The  lut  paper  was  from  Mr.  Proctor,  baring 

.  rafareoce  to  the  Corona  seen  in  total  eclipses  of 

the   Sun.     Mr.  Proctor  said  that    at  the   next 

eclipse  of  the  Stm,  whi(^  orcurs  next  December, 

in  Spain,  the  attention  of  astronomen  wonld  be 

drawn  to  the  Corona  with  a  view  of  exphuning 

(he  difficulties  that  it  now  presents.    Tbe  auihor 

of  Use  paper  enntondtd  that  the  phenomenjm  wit- 

aeased  eonld  not  be  owing  to  terrestrial  oaasM,foT 

In  cases  of  total  eclipse  the  Moon  is  seen  projected 

on  the  corona,  which  could  not  be  if  the  light 

was  occasioned  hy  the  Earth's  atmosphere.    He 

added  that  in  an  annular  eclipse,  the   centre  of 

tbe  Moon  has  been  seen  darker  than  the  edge  ; 

umA  that  in  partial  eclipses  the  edge  of  the  disc 

has  been   seen  projected  (dark)  on    tbe  back- 

groani   of  the    sky,  is  often   na   tbe  obserrer 

£as    iookecf   for    this    particular,   which  would 

seem   to   disprore   tbe  existence  of    an  atmos- 

Sheric  glare.     Mr.  Proctor  ai^ned  from  Captain 
oble's  remark  conoeroing  the  risibility  of  the 
^Mfc  part  of  Venus  when  in  the  neighbourhood  of 
the  Snn,  the  existence  of  a  continaal   brilliancy 
which  mi^ht   be  owing  to  the  richer  part  of  the 
Zodiacal  Light,  which  increases  in  brilliancy  as 
ttapnioscbes  the  Sun,  and  in  the  close  neighbonr- 
hooSof  the  Sun  itself  donbtless  merges  into  the 
Cerona.    In  condading  his  remarks,  the  anthor 
«anieetnied  that  the  Zodiacal  Light  itself  was  the 
collection  of  the  richer  portion  of  the  meteoric 
•tieams,  peihaps  incandescent,  where    near    to 
the  Sun.     He  remarked  that  numerous  meteor 
streams  must  exist,  since  the  Earth  meets  with 
68  ot  these  systems,  and  that  if  the  Oreat Comet  of 
1863  was  foUuwed  by  a  train  of  meteors  similar  to 
that  that  accomputiesTempel's,  the  near  appnxich 
of    these    to  the   Sim  must  produce    an  effect 
which  cm  easily  be  soppoeed  to  resemble  that 
witnessed  where  the  Corona  is    brightest.    Mr. 
Proctor    hopes    that  the  Society   will    form    a 
committee  to  cansider  the  best  ireais  of  setting 
at  rest   the   rexed  questien  of  tlie  Corona,  and 
mads  some  rnggestions  which  he  thinks  likely  to 
prodnee  that  end. 

It  was  a^ed  at  the  meetiogif  &»  GoTemment 
were  proposing  to  render  any  assistance  to  astro- 
nnnsrs  that  iutended  to  go  to  Spain  to  riew  the 
Ufeaa  of  the  Son  next  December  ? 

ne  VtmsaaaiT  replied  that  the  Goremment 

Mitmnly  had  not  propoied  any  such  measure,  and 

were  not  likely  to,  but  that  the  Council  were  now 

«Eacn«ng  the  mode  of  application  to  Gorem- 

ment,  and  the  best  way  to  derive  results  that  were 

likely  to  foDow  from  the  obserration. 

J£r.  Stoitb  nbaerred  that  he  hoped  that  three 
obaerrera  might  uiake  observations  on  the  polar- 
ised light,  as  two  would  probably  differ  in  their 
resalta,  and  the  obaenrations  of  the  third  wonld  be 
needed  to  settle  the  qoestion.  If  anything  had 
appeared  to  be  settled  by  the  Indian  Eclipse,  it 
««s  the  qnestioB  of  the  polarised  light,  which  the 
Aetrrers  sgreed  to  have  been  polarised  in  a  plane 
throo^h  the  centre  of  the  Sun,  but  the 
obserrationa  had   again   opened  the 


question.  Mr.  Stone  hoped  that  the  observers 
wonld  not  confine  their  observations  to  anj  par- 
licohkr  locality  in  the  Corona,  but  examine  all 
posiUons  of  it. 


MODERN  CHEUICAl  NOTATION. 
Bi  Da.  Fsan.  Edstsb. 

Wasif  the  atosudty  er  basieitj  of  the  eleaMOt  sbaaU  U 
uprcMCd  by  the  lyabol,  thea  the  letter  is  provided  with 
uother  Sfurt  at  the  top,  but  thu  Spat  most  be  s  Utia 
ooe.  (The  iifn  On  memns  tecordinily  th»t  one  atom  of 
oijtea  poaseetu  two  eqairaleats.  or  better,  thil  one  stom  of 
ozftea  on  combine  with  two  atom<  of  t  aonotenou  ele- 
nent.  Thii  Jattar  way  of  eipreesloa  i<  the  more  geaeril  one. 
When  e  namber  of  ttoof  of  the  tame  element  (ora  one 
group,  thea  the  Iistin  nnnber  it  the  lop  ii  the  ezpreieian  for 
the  eapulty  of  ntnntion  of  that  gronp,  or,  as  it  is  also 
termed,  fot  the  slonicitj  of  the  groip,  or  still  otherwiee,  for 
the  qoaatiTslence  of  that  (roup  of  atoew.  In/thiswsywe 
write  0,i<  or  Mn,vi,  and  nsderatand  by  it,  that  i  atoms  of 
oxyten  can  eombke  with  only  S  atoms  of  a  moaogeaons 
element,  iktt  S  atoms  of  aun(aaiam  can  combine  with  d 
•tomi  of  a  monogeaooa  element. 

The  same  mlea  apply  to  groapa  of  atoms  of  different  ele- 
ments—for example,  COii  indicate!  that  one  atom  of  carbon 
is  combined  with  one  atom  of  oxygen,  and  that  this  group  it 
able  to  combine  with  two  stostsof  a  monogensas  elemeat. 

When,  howerer,  a  formula  should  be  quite  s  rational  one 
and  express  the  fbnetion  of  each  equiTslent  of  the  rarions 
elements  farming  ths  compound,  then  the  letters  and  Sgnres 
an  not  always  saffleimt,  sad  w«  hare  to  enrich  the  chemical 
alphabet  with  a  few  more  signs.  Instead  of  using  a  bman 
Agare  at  the  head'of  the  letter  to  indicate  how  many  atoms 
of  a  Bsasganoos  element  the  element  represented  msy  com- 
bine with,  hocitootel  or  radiating  strokes  are  osed,  as  many 
in  number  as  the  Latin  flgore  indicates.  Thus  one  often  Inds 
0=  instead  of  O'l,  or 


(li  Alaa— Hedsta  fsnnnk 


4SD 


te*h  ^' 


ZOaO-O-'At     SO^OBC 

*  ^0 


0    tr    I 


a  —  t»»tead  «f  C 


Soma  ehemiats  use  still  mors  symbols.  They  represent  all 
the  monocesoui  atoms  by  a  eirds,  and  all  the  other  elementa 
by  eombinatioa  of  as  many  ctrdes  as  ths  element's  quantira- 
lenee  reqniies.     Such  signs  ars  represented  by  the  (bllowing  : 

o  CO   coo   cooo 

Hoaorslent.  Diraleat.        Trivsleat.  Tetraralent. 

Or 

D      En      nrn      rrrn 

However,  the  letters,  snd.  If  neessssij,  the  horixoatal 
strokes,  an  quits  snffleient  to  mske  ths  rational  formula  of  a 
substance  perfectly  clear.  It  is,  as  a  chemist  of  high  standing 
said,  perfectly  ussless  to  attempt  to  giro  any  other  npresen- 
tatire  to  the  atom  thsn  its  letter.  Any  drawing  cannot  but 
lead  to  too  mechanics!  a  view  of  the  conttitulion,  and  we  tee 
in  the  present  periodicals  plenty  of  proof  of  ths  noassnts 
which  such  meehanisal  views,  when  need  to  too  great  an 
extcat.  will  bring  forth. 

As  the  whole  system  of  notation  will  become  clearer  by 
citing  a  few  examples  sad  diteniaiog  them,  we  append  hen 
an  assortment  of  modem  formnlss  snd  soms  expUnatory  notes 
ss  the  conclusion  of  this  paper. 

Hodera  formula.  XUer  fbrm  ula . 

a.)  Water    .  f-Q   =  g}  0  =  H/)        HO 

(S.)  Potsssic 


UfifSO,  +  KOtSO, 

The  shove  fsrmnhe  an  saflleient  to  Aaw  us  ths  nss  of  ths 
ehsmieal  slphahet 

Ths  llrst  of  theee  formula!  ss  weU  ss  the  second  sad  third 
need  no  commsnt  Potaisic  snlphat*  is  represented  by  s 
lymbol  which  it  intended  to  convey  an  idea  of  the  manner  ia 
which  the  single  stoma  ars  connected.  The  sulphur  being 
tstnvalent  is  oonnseted  with  two  stosu  of  oxygen,  which  are 
(if  the  compound  must  be  saturated)  again  combined  among 
themtelres.  Thus  ths  groap  SO,  has  still  two  equirslents  of 
sulphur  left  free  to  attract  other  atomi,  which  we  find  to  be 
oxygen  atoms,  each  combined  with  an  atom  of  potassium. 
Ths  ssms  formula  would  apply  to  hydro-potassie  sulphate  ia 
one  stomsfpotamiamit  nplaced  by  one  atom  ofsodinm.  The 
^p  80,  we  «nd  in  Ibrmuls  (7)  reprssoating  alum  to  occur 
4  times.  Alum  is  a  sulphats  like  hydropotatsic  sulphate. 
Each  80,  U  eouneeted  by  i  atomt  of  oxygen  oo  the  one  tide 
to  the  aluminium,  ou  the  other  to  either  hydrogen  or  potat- 
dum.  The  metal  alununium  hat,  like  aU  metals  of  the 
ssms  group.  :th6  property  of  occuiriog  at  s  rj"?,  "' "2 
atoms,  which  by  their  combination  saturates  »  of  the  B 
soniTslentt  of  which  they  naturally  coneist.  The  two  sJnou. 
nium  stoms  sre  directly  united  with  one  atom  of  exygea, 
satnratiag  two  more  cquiralenU  of  aluminium,  so  that  at 
last  we  have  the  group  Al,0  being  tetraralent.  This  gronp 
replsces  four  stoms  of  hydrogen  in  four  molecnlcs  oi  sul- 
phuric sdd,  forming  ths  compound  ^ 

4SO,     j"» 
*n  which  Anslly  two  atomi  of  potassiaa  beeoos  substituted 
'or  two  of  the  hydrogen  atomt. 
•The  sign  |  Uarsmaindsrof  the  theory  of  types;  it  now 

is  used  to  IniUcate  that  the  two  parts  which  It  coeneets  sre 
held  together  by  the  clemenU  it  poinU  to.  g  J  0  mean 
that  the  two  stoma  of  hydrogen  ars  held  together  by  one 
atom  of  oxygon.  In  organic  chemistry  this  modern  nouUon 
is  invslnsble.  Inorganic  chemistry,  however,  csn  be  taught 
Just  ss  weU  by  mesns  of  ths  old  noution.  8UU  the  tomer 
hat  iU  peculiar  adranUges,  snd  wUI  no  donbt  help  to  further 
the  knowledge  in  that  department  as  it  hss  done  in  organie 
chemistry,  where  the  constitution  of  bodies  is  so  well  ttndie* 
that  ws  osn  deduct  almoat  erery  property  from  the  formula. 
We  can.  with  a  certain  degree  of  accuracy,  predict  the  pro- 
pertiea  of  a  snbstsnce  from  its  formula  in  inorganic  cbenus- 
try,  but  not  to  the  tame  extent  at  it  it  possible  in  organic 
chemistry.  Hero  we  derive  from  the  formula  tUo  sikciAc 
gravity  of  a  liquor  at  boiling  point,  the  boiling  point  itaelf. 
A  well  wriuen  (ormnU  tells  nt  how  manv  hydrofeu  atomt  can 
be  exchanged  for  a  metallio  atom,  or  for  acid  rtdicals.  It 
tells  us  St  ones  whether  the  snbstsnce  hat  more  the  proper- 
ties of  an  aloshol,  or  of  sa.  acid,  or  of  a  bats.  It  tells  us,  u 
we  have  ditenited  in  our  latt  paper,  ths  specific  grsvity  ot 
the  gstsous  sute  and  the  qoanUtv  of  heat  neoessary.to  rsue 
tbe  suhsUncs's  temperstura  one  deyree. 

It  is  evident  that  the  chemical  tormnla  will  not  bo  per- 
fect until  it  repreaenU  all  the  properties  of  matter  as  it  does  now 
a  few.  And  when  chemistry  will  make  u  rapid  prasrtss  m  the 
next  twenty  years  as  it  has  done  in  the  Isst  twenty  we  ihaU 
toon  arrive  at  that  porfection  of  our  knowledge  which  Ber- 
thoUet  thought  to  have  arrived  at  some  7"  years  igo  when  he 
publiihed  hit  "  Etsai  do  .statique  Chimique." 
Ki  Hoping  that  I  m>;  have  helped  some  of  the  readers  of  the 
EnoLisu  Hechakic  to  an  underttanding  of  the  leading 
principlet  of  the  modern  theory,  I  conclude  my  paper,  uking 
the  reader't  inJulrence  tpr  my  want  of  tlyle.  1  feci  that  I 
bars  not  the  EDgliih  language  auffleiently  at  command  to 
expose  my  ideas  alwayi  to  clear  as  I  should  like  to  hare  done. 


jPotsssie    K)q_  5-0  =  KHO     =  KOHO 
hydrate.    U  *  H—  - 

(».)  Potassic    K  )    _  KCl 
chloride.  CI)    -  '^*'' 

(4.)  Fotatsis  snlphate. 


•1  KCl 


'^h- 


«-    K030, 


((.)  Hydro-potaasic  salphate. 


SO 


].- 


V  -OS 


(8.)  Sodie  carbonate. 

CO 

Na 


W-^H 


-ONa 
-Q 


KOHOIISO, 


«.  NsOCO, 


KMIORATION.— Professor  Ooldsrln  Smith  writes 
to  a  friend  in  England  a  letter  on  emlCTaiion  as  a 
means  ot  etcapiui;  the  economloal  dilnculties  and 
perils  which  he  fears  sre  gatherluK  rountl  Kngland. 
The  professor  commends  the  Southern  States  ol 
America, esptctally  V  irginia,  as  better  worth  the  atten- 
tion ot  emieratlug  Kugrishmen  than  either  Canada  or 
the  Northern  States.  Ho  snys,  the  Southern  Statea 
are  more  English  than  any  other  portion  of  America, 
and  that  Engllsbmeo  in  those  Slates  would  find  both 
a  ftenerous  welcome  and  an  ample  field  for  their  enter- 
prise,nelther  ot  wbtoh  are  te  be  so  readily  found  in  the 
Northern  States,  where  Kngltshmendonot  and  cannot 
Irsternise  with  ths  Irish,  German,  or  native  American 
population.  "  In  the  Northern  States "  says  Vi. 
Smith,  "tbe  English  emigrant  now  finds  himself,  I 
am  serry  to  say,  not  only  In  a  foreign  but  a  hostile 
country."  And  as  a  pract'onl  and  likely  meant  of 
seenriag  a  solid  home  In  Virginia,  he  montions  that 
there  is  a  Virginian  Lan*  Company  in  New  York, 
presided  over  by  General  Imboden,  one  of  the  Con- 
federate Commanders— that  he  has  hal  communica- 
tion with  the  company  and  seen  its  papern,  and  that 
wsarellkely  to  bear  of  lis  movements  In  Eurland.  It 
should  be  added  that  be  intimates  that  English  pre- 
deleetions  for  Canada  are  a  satttake,  both  on  the 
eroundsot  climate  and  other  natural  and  agricultural 
dlfflooltlei  In  comparison  with  Virginia  and  other 
Southern  States. 

ROYAL. NATIONAL  LIFEBOAT  INSTITUTION. 
—The  annual  meeting  was  held  on  March  16.  The 
report  stated  that  there  were  220  lifeboats  on  the 
coaats,  and  that  during  the  pa^t  year  871  lives  had 
been  saved  through  the  Inslltntlon't  agency.  The 
tum«  voted  as  rewnrds  hail  amounted  to  £,'705,  and  .18 
silver  medals  had  been  Krantod.  The  Incomu.  /"'''"» 
the  twelve  months,  had  exceeded  £10,000,  and  there 
was  a  balance  in  the  society's  favour  of  upwaroa  ot 
£«000. 
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LETTERS  TO  THE  EDITOB. 


rWe  de  set  held  oaneWei  Teopontiblefor  the  opintoni 
«f  onr  coneapondeDM.  The  Bditoi  mpeetlulljr 
reqnuta  that  nil  commaiilcatioiu  •bonld  be  dnwB 
up  aa  briefljr  u  pOMible.] 


*,*  All  commuoieatioH  nhcnildbe  addreuedto  the 
Bditob  of  the  Ekolish  Hechaxic,  31,  TaTiatoek- 
■tieet,  OoTCDi,  Garden,  W.C. 


A II  eheqnea  and  P(wt  Offlce  Orden  to  he  nude  pay- 
able to  J.  FABSMOBB  ESVABOa. 


I  ynaU  kave  ereir  one  writs  what  he  knowa,  aad 
•i  maeh  aa  be  koowa,  bat  no  more ;  and  that  not  in 
Ibla  only,  bnt  In  aU  other  iDbJecta :  Far  »eh  a  per- 
eon  may  baTa  lome  partionUr  knowledge  and  expe- 
rience ef  the  aatnre  of  aneb  a  penon  or  ancb'a  foua- 
tala,  that,  aa  to  other  tbiagi,  ksowa  no  moretban 
wbateTeirbody  doet,  and  ytt  to  ktep  a  dntler  with 
tbia  little  pittance  of  lilt,  win  undertake  to  write  th« 
whole  bedy  of  phyilcki :  a  nee  from  wbenoe  great  !■- 
oenTMileBeea    derive     their     original. —JmiM^M't 


corns   PI.OUB.— BARIUM    cmOBATE— TEST 
FOR  ABSENia— SODA  CBTSTALB,  *«. 

Bib,— On  page  033  m  yoorTaluable  Joamal  a  com- 
apondeatk  ilgalng  himielf  "  One  of  the  Uld  Sehool," 
baa  azpreaaei  an  opinion  chat  my  ttatemant  relative 
to  the  adalteraUon  of  eonea  flour  with  rice  ia  Inoor- 
rcet    Kow,  we  are  aware  that  rerei  wheat  la  the 

8 roper  wbut  to  me  for  the  aanntactore  of  oonaa 
onr ;  bat  t  eay  that  rice  flour  ii  wholly  and  partially 
aobatltated  for  thbt  article,  according  aa  the  price  la 
Intended  to  be  high  or  low.  Some  bakera  at  Eton  pay 
a«c  to  41i.  per  lack  tor  good  flenr,  and  for  eonea  ftom 
20a.  to  2Sa.  I  do  not  mean  to  ear  that  20a,  U  the  rego- 
lar  price,  becaose  of  eourae  that  rariea ;  thia  flenr, 
eonea  for  duning,  a*  anpplied  at  the  preaent  time  here 
from  23a.  to  2Ss.,  consiateofnothlngelae  batrictjlourt 
and  on  applying  to  rariooa  bakers  In  the  naigbbonr- 
hood  tor  a  aample  of  eonea,  I  iDvariably  obtained  pure 
rioa  flour.  On  one  oecaalon  I  inqulrea  minntely  into 
the  aale  of  thla  eonea.  and  I  found  (a  rice  flonr  variety) 
that  It  waa  labelled  "oenea,"  Invoiced  "coaea,"  and 
Inaerted  in  the  aeconnt  aa  eonea.  The  bakera  about 
here,  aa  I  bar*  aaid  before,  pay  Ua.  to  41a. ;  aad  II 
they  pay  (now)  2ta.  to  2ia.  for  oonea,  it  la  hardly  likely 
that  it  can  be  pure  wheat  flour.  Oaca,  and  onoa  only, 
I  obtained  intoraatisn  to  the  efleet  tbatneariy  the 
■ame  price  waa  paid  for  eonea  aa  for  flour ;  and  when 
it  waa  found  that  there  ezlated  a  cheaper  vaf  iety,  26b., 
it  waa  obtained  directly. 

After  having  expreaaed  mv  opinion  on  the  matter 
from  direet  obMrvation,  I  will  take  "  One  of  the  Old 
Sehool "  to  a  work  cslleii  "  Adulteration  Detected  in 
Food  and  Uedlcine,"  by  Dr.  Haaaall,  page  277. 

Dr.  Haaaall  nays :  "  Dr.  Paler,  of  Peterborough, 
brought  a  aample  of  flour  selaed  on  euaptelon,  and 
wMeh  the  baki-r  called  '  eon»» flour.'  On  aubjectlng 
tbIa  to  mieroscnplcal  examltiation,  it  waa  found  that 
it  eonaitited  entirely  of  ricejtour." 

Paso  270:  "It  anpeara  therefore  that  amea  flour  is 
rarelg  to  be  obtained  gennine,  but  it  nibject  to  an  enor- 
mona  amottni  ofadiUteration;  further,  ihataome  of  the 
aamples  do  not  contain  a  particle  of  wheat  flour,  of 
which  alone  they  shonld  conalat." 

Twenty-two  samples  of  "  eonea  floor"  were  pro- 
cured ehieflv  In  the  metropolla :  the  following  la  the 
reanlt  (thla  u  alao  taken  from  Haasail'a  work).  At  the 
aame  time,  I  think  it  is  a  mlatake  to  aay  that  heam 
flour  la  found  in  eonea.  The  samplea  below,  in  which 
that  article  waa  found,  were  Id  all  probability  infe- 
rior, adulterated  varietlea  of  wheat  flour  :— 

].  Contain!  ryo  and  riMfl -lura.  2.  Enelrely  Hce  flour. 
3.  Contains  HM  floor.  4.  ConUlna  rfee  flour,  s.  Con- 
aiata  in  great  part  of  rice  flonr.  C  Genuine.  7.  Atmo»t 
muirelg  rice  flour.  8.  The  tame.  9.  Chiefly  rice  and 
bean  floura.  10.  Contains  much  riet  flour.  11.  Not 
eonea  at  all,  bat  oonaiau  of  rice,  Indian  com,  and  bean 
floura.  12.  Bean  and  rice  floura.  IX  Contains  much 
rice  flonr.  14.  Oontaina  barley  flour  and  alum.  15. 
Genuine.  16.  Barley  and  rice  flour.  17.  Conelating  in 
great  part  rice  Soar.  18, 19,  ami  20  were  genuioe.  21. 
Not  oonea  at  all,  consisting  entirely  of  riSe  and  Indian 
com  floura.  22.  Consisting  chiefly  of  rice,  with  aome 
Indian  corn  floor  and  much  aalt. 

Now,  the  preface  to  the  above  work  la  dated  1857, 
and  "One  of  the  Old  Sohool"  will  perceive  he  ia 
decidedly  behind  time  when  ho  finds  that  Dr.  Haaaall 
tomid  In  cones  flour  that  whicb  I  stated  1  found,  in  my 
letter  on  starch.  I  am  alad  to  Had  he  can  "  oonacien- 
tloualy  afllrm  that  no  rice,  beans,  or  any  other  inter- 
mixture ever  entered  a  sack  of  bis."  He  aay*  that 
some  of  the  "  new  school "  odd  Urn  >>ean  or  wlult  pea 
tow  to  wheat  flour,  to  give  it  itrengfh,  but  that "  cones 
should  consist  prtoclpalty  of  rice,  and  yet  sold  and 
accepted  as  cona  flour  Is  a  novelty."  We  (all  of  us,  I 
may  sayl  read  the  Ekolish  Mecoaitio  tor  two  pur- 
posea— first,  dirersioo,  the  principal  motive,  and 
instruction  the  second.  "One  of  the  Old  School" 
then  moat  owu  that  be  has  not  subsorlbad  for  oaoght ; 
he  has  gained  a  wrinkle,  aad  that  Is,  that  rice  flour  is 
sold  as  oonea,  labelled  and  aent  by  rail  aa  eonea,  paid 
for,  aye,  and  the  purchaser  satlsiled  by  paying  rice 
flour  prico  for  cones.  Ilassall  says  that  "  tbero  are 
several  kinds  of  couesin  the  market,  the  best  being 
nearly  twice  the  price  of  the  worst,  the  adulteratioH 
bemg  usttsiry  in  proportion  to  the  price."  I  can  tell, 
directly  I  see  a  loaf,  which  kind  of  cones  the  baker 
uses,  real  cones  or  rice  flour. 

Baridu  CnLORATB.— As  there  seems  somedlfflcalty 
In"  Pyro"  gelling  an  answer  to  his  query  relative  to 
the  mnuafantiTO  of  barium  cUIorate,  I  will  furnikl] 
him  with  the  varlons  mlnutiie :— Tnke  UIB  partn  of 
barium  nxldv  ibar.vta),  finely  levigated,  and  suspend  It, 
in  water,  keeiiltii;  it  in  a  stale  of    susponsKin— i.c 


■ot  letting  it  sink  to  the  bottom  of  the  vessel :  place 
the  veeaeroontetning  the  above  In  asaud  bath,  and 
submit  it  to  a  tamperature  of  aboat  ooo  C.  (It4°  P.). 
Then  take  a  retort  Inralahed  with  a  isadiog  tube, 
which  dlpa  Into  the  vessel  In  the  sand-bath ;  place  in 
the  retort  64n  parte  of  manganese  dioxide  (Hn.O,), 
cover  with  hydroohlorle  add,  and  apply  beat  Chlo- 
rine will  be  liberated,  and  pass  over  into  the  solution 
sontalolng  tbe  baryta,  wiilch  latter  will  be  decom- 
posed. Barium  chlorate  and  bartnm  chloride  will  be 
formed,  and  will  eo-exist  in  the  eolation  together. 
The  chlorine  must  be  paaaed  In  until  the  mHkineaa  haa 
disappeared.  More  manganese  dioxide  may  be 
requlrad  than  ia  stated  If  the  samale  be  VM7  impu* ; 
but  If  MO  parte  are  taken,  that  will  generally  be  found 
sufflelant.  The  reaotion  which  takes  place  may  be 
Oms  represented  :— 

(BaH,0,)s  +  CI,,  =  (BoCl,;,  +  Ba  (CID,),  -I-  (HsO), 
Tba  astlou  ot  the  ohierlne  being  ooatinusd  for  a  short 
lima  after  the  mllklness  has  disappeared,  the  clear 
liquid  (it  naeeasary)  may  be  flitared,  and  the  flUrata 
•vaporated  to  drynea.  2000  part*  ot  water  are  than 
■diMtn  the  residue,  the  whole  raised  to  the  tempers- 
tore  of  10^0  a .  and  set  aside  to  cool ;  the  barium  chlo- 
ride will  remain  in  aolutlon.  and  the  chloraM  crystal- 
lising out.  310  parts  of  tbis  latter  salt  would  be  ibrmed 
by  taking  the  above  quantities. 

HTDBori.irosn.iaio  ACID "Taffy,"  althongh  pro- 

fkaslBg  to  eeireet  me  la  the  barium  obiorate  prepara- 
tion, haa  fkllea  Into  an  error  bImaeU  with  regard  to 
the  above  acid.  "  Pyro  "  can  prepare  It  thua :— Take 
one  part  eaoh  ot  flnely-powdbrod  flunr  ^par  and  pow- 
dered glaaa,  orfloe  aand,  aod  mix  with  6  pasta  oi  eon- 
centraced  salphurio  add  (B,  80,l.  On  applying  heat 
to  the  mixture,  gaaeoua,  ailloon  tetra-flnorida  ia  formed : 

(H,S04),  +  (CaF,s  +  810,  =  (CaSOi),  4-  8iF«  4-(B^), 

A  piedpitatlng  glass  Is  then  taikan  and  partly  fllled 
with  distilled  water.  Some  meninry  Is  then  placed  In 
the  bottom,  and  the  tube  delivering  the  slHoon  tatra- 
fluoride  is  made  to  dtp  into  the  merenry ;  th»gas  as  it 
passos  oat  of  the  msreury  iadeeemposed  by  the  wMer. 
forming  gelatlaoos  siUoa  and  hydroflnosilio  add. 
Thla  latter  Is  uot  "  a  gelatinous  mass,"  as  "  Taffy  " 
states  i  the  silica  may  be  separated  by  flitratloa 
tbrongh  aeloth,  while  the  elaarliqaid  Is  hydndnoaiUde 
add  (H,8iFs).  This  add,  when  conoentnUed,  fumes 
strongly  In  the  atri  when  added  to  potassium  chlo- 
rate, an  insoluble  potasslllcon  tetrafluoride  Is  formed, 
liberating  chloric  add.  This  chlorle  add  solntlOB 
may  be  poured  off  the  Insoluble  precipitate  and  neu- 
tralised with  barium  carbonate,  and  followed  out  aa 
"TaOy"  stales.  The  following  reaotion  takes  place 
on  passing  SiF4  into  water  :— 

(SIF,),  +  (H,0),  =  SIO,  4-  (H,8'.F,), 

PuBiriOATioif  or  Chloride  or  Silveb.— "  W.  H." 
will  flnd  that  heat  Is  the  proper  method  for  separating 
paper  from  his  silver  chloride.  If  be  dissolves  the 
cblorida  by  meoas  of  ammonia,  he  most  reeorar  it  by 
spontanaoos  evaporation.  If  he  attempU  to  drive  off 
the  water  by  the  application  of  beat,  be  will  flnd  that 
fulminating  sliver  will  be  deposited.  I  merely  men- 
tion this  beeaose  I  flnd  "  Kmest  "  and  "  Beta  "  had 
both  forgotten  to  mentiou  It.  and  "  W.  U."  Instead  of 
recovering  bis  chloride,  might  lose  his  bead.  The 
excess  ot  ammonia  might  be  neatrallsed  by  the  addi- 
tion of  an  add  before  evaporation. 

Test  roK  ARsEMtc— Let  "Claudius"  proceed 
thus :— Procure  some  pure  *iae./ree/rom  artenie,  and 
place  It  in  Harab'a  apparatus  with  the  substance  to  be 
tested.  Add  sulphurio  add,  aod  when  tbe  gas  Is 
being  given  off  freely  light  It,  and  hold  a  crucible  lid 
In  the  flame;  Ifarsenlc  or  an/imony  are  present,  there 
will  be  a  metallic  deposit  upon  the  lid.  To  discrimi- 
nate between  antimony  and  arsenic,  the  metalUo  depo- 
sit must  be  snbmltted  to  the  action  of  a  drop  or  twoot 
j/eltowulphldtq/'ammoniwan  antimony  dlsaolves,aad 
arssBie  rsmalBa  unaltered.  To  test  the  deanllness  of 
the  apparatus,  use  the  itnc  and  sulphnrie  add  alone. 
It  clean  (free  from  arsenic)  and  tbe  materials  pare, 
there  ought  to  be  no  deposit  upon  the  lid.  Arseale 
may  also  be  detected  when  In  solntioa  by  giving  a 
green  preelpltaM  with  cuprammoniom  aulpiuuo.  The 
precipitate  conslste  of  atsentte  ot  copper. 

PowDBRiico  Pbosfrorub.— "  M.  P.  8."  can  radnee 
pfaoaphorua  to  an  Impalpable  powder  by  dissolving  it 
In  biaulpbide  ot  carbon,  aad  letting  the  latter  spon- 
taneously evaporate.  By-the-bye,  I  may  as  well  add 
that  tbe  latter  operation  Is  best  performed  In  the 
open  air,  if  tbe  operator  is  blessed  with  tbe  sease  ot 
smelllDg. 

Soda  Crtstalb. — In  the  manufacture  of  soda  ervs- 
tals,  tbe  first  step  ia  to  form  a  sulphate  of  soda.  Thll 
la  done  by  placing  a  quantity  of  common  salt  in  ii 
decsmposing  pan,  and  running  In  an  equal  quantity  r>f 
oil  of  vitriol.  When  heat  is  applied,  hydrachloric 
acid  ia  given  off,  and  may  be  condentcd  in  towera  or 
acrubbera.  Tbe  maaa  Is  then  raked  out  upon  tbe 
heartb  or  roaater  adjoining  the  drcompoaing  pans, 
and  submitted  to  a  somewhat  higber  temperature. 
Thesatt-calct  thus  produced  ia  mixed  with  an  equal 
quantity  of  llmeatone  and  two-thirds  lis  weight  of 
coaL  A  charge  ot  thla  mixture  ia  Inirodnced  into  a 
reverberating  furnace,  heat  applied,  and  when  com- 
pletely fused  It  Is  rakedout  Into  moulds.  Tbis  product 
la  calli'd  black  ath.  Thla  product  is  dtgesttKl  with 
warm  water,  the  clear  solution  evaporated  to  dryness 
and  heated  with  aawduat,  to  convert  any  caustic  soda 
Into  the  carbonate.  Tlio  residue  la  then  dissolved  In 
hot  water,  decanted  off  from  any  lusoluble  matter, 
and  run  while  hot  into  crystalllxlng  pans.  After  the 
first  crop  of  crystals  have  separated,  tbe  motber  liquor 
Is  drained  off,  and  evaporated  for  a  second  crop.  Does 
"Soda  Crystals"  infer  that  his  decomposing  pans 
hold  120  gallons,  or  that  that  la  the  capacity  of  his 
crystalllzVoc  pans?  If  the  latter,  they  would  bold 
le^-wt.  of  soda  crystals,  deposited  from  solution.  By 
n  little  cnlrulation  ho  will  be  able  to  arrange  quanti- 
tities  in  the  proportions  given  above  tbat  wul  suit  bis 
plant. 

"  Practical  CbemL't "  (Query  205tl  iscasily  answered. 
There  ixi^ls  ni>  acid  termed  "  hvpjrlilorio "  acid. 
Ilypocblorous  add  is  known,  having  the  following 
mulecular  formula,  UCIO. 

Oeoroe  E.  Davis. 


STRAINS  ON  OIBDKB8. 

Sib,— Will  yon  kludlv  allow  mo  to  maka  a  bem 
temarks  in  oonoexion  with  J.  W.  Bedford's  notes  oa 
"  Strains  on  Girders "  which  appeared  in  yonr  laM 
Impresslont  The  aetloBot  a  load  placed  at  the  eamaa 
of  Bflrdar  ia  aa  tollaws :— Let  AB  r^rsaant  a  mftimt 

W 
aott.  span,  2tt.  deep  and  W  =  10  tons.    —  is  sapporMS 

2 
at  A.  aad  tba  reaction  at.  A  aaased  by  the  hm^lmwr 
ACDlaineraassdS  times  in  oomBreaalagD.    1la»> 

W        10 
fore, strain  at  centre  =  s—  =  5  —  =  25  tona. 
2  3 

The  goneral  formnla  for  fladlng  tbe  atrala  ^s» 
wrought  iron  or  other  girders  at  centre  laaa  toUowac 


f 


c^ 


W=  load,  equally  distribated.    i,  length  in  t«HB>  eT 
depth,  s,  stiaU  ot  oonpvsadon   at  top  flaan  or 

taaMan  at  bottam  ttonge,   8  =  >    Kow,  10  «■» 

8 
placed  npos  the  oentre  of  the  girder  in  questioai  'uBk 
be  equtvalaat  to  20  tons  equally  distribated.    Haai^ 
20  X  10 

the  formula  bcoomas =  2t  tons  strain  at  eaatn. 

8 

Tbe  brewing  waight  of  this  girder  mar  be  UnaA 

by  tbe  joHowlna  matliod :— Let  a  =  ssetlonal  araa  at 

bottom  flaage  m  inches,  d  =  depth  la  inehea,  and  s  = 

span  in  inebes.  74-4toas  aeonstantforwroaghtin» 

»x<ix744 
girder  or  tube.    •  -=  breaking  weight  i» 

tons  at  eaatroL    Lai  tba  gMar  in  qnaatlaa  bav»  & 

6  X  24  X   74* 

bottom  flange  ana  of  ein.,  then    =   — 

=  4i-0ttaaB.  BOBBBT  PlCXVAIJi. 

QUESTION  FOB  UIUiEB8. 

Sni.-In  answer  to  "  C  J."»  "  pnwul  auMon,  I 
beg  to  ear  I  hare  only  in.ooa  lasUnoe  had  the  tronbl* 
be  oomplalna  of  with  the  naok  ot  the  stops  spindle, 
which  Itappened  aome  tune  since  in  a  mill  I  waa- 
carrying  onoff-hand,  wben  I  bad  to  take  tka  stena  i» 
hand  myseltand,  OayeA  tase  hl«b  sidea  ot  thabe** 
sume,  and  when  I  had  dreased  tham  two  or  tliraa 
times  myself  the  nock  went  all  right,  and  has  be«nno 
fortber  trouble  the  last  two  or  three  years.  I  wui- 
also  add  that  I  rsatUM  the  ranning  balaaea  attha 
sams  time.  .  .  .v,  w .  _ 

To  the  seeood  qaestioa,  I  never  yet  saw  a  tbisktop' 
heavy  stone  running  satisfactorily  on  a  short  unA^ 
and  Ihave  always  kept  the  giaatar  part  ot  tnolsW* 
of  tba  stone  telow  the.  bearing  in  my  own  mlBs,  M* 
shalleontlnne  to  do  sa  Soma  years  since  one  nn 
were  fltted  with  universal  iron,  like  the  sKljrt. 
compasa,  with  the  bearing  near  tba  face  ot  the  a(oM% 
bnt  they  had  to  ba  romaved  and  leplaeed  by  crosa  baa 
aod  driver.  B.  B.  SutTis 

BSF&ECTOK8  AMD  REFRACTUSS. 

StB,— It  ia  nearly  eight  mealba  ainee  I  last  wrote  to- 
yon  CO  the  above  sabJaot,  aad  I  theu  promised  your 
readers,  should  they  so  desire  It,  to  aapply  «•"  »' 
some  titure  time,  with  a  further  <>»S"P"*n  »» '?• 
Slln.  mirror  and  iu  partortaaaoek  From  tlio  kin* 
allusions  which  soma  of  your  correspondent*  hav» 
made  to  this  promise  of  mine,  snd  to  the  mattor  con- 
tained m  my  former  letter,  and  from  the  Increasing 
interest  wlA  whicb,  I  am  glad  to  ev,  the  snbjttt  of 
praedcalaBironoov  1*  every  wjek  b«l?«J»T»''?i'i 
yonr  columns,  I  feel  I  cannot  do  better,  during  a  period 
of  enforced  rest  from  profeaalonal  labour,  than  stat* 
what  I  have  found  that  performance  to  be,  and  drop 
aome  f urihar  binto  to  amataurs,  who,  like  myself,  are 
anxious  to  render  their  home-made  toleacopes  as  per- 
fect and  useful  as  posdble.  I  bod  thongbi  of  givlne 
a  brief  r^suBW  (With  the  Editor's  kind  permission)  o^ 
tks  work  0000  during  tbe  past  half-year,  but  found  lb 
would  oeeupy  far  too  much  space  and  traspats  to» 
much  on  your  Indjalgenee.  to  think  of  auch  a  thing,  ao 
I  ahall  simply  stato  the  work  done  on  ono  or  tw*- 
favourable  nlgbu  last  snmmer.  and  leave  the  readsr  t* 
torn  his  own  opinion  ot  what  tbe  teieeeope  baa  sia«» 
accomplished  on  similar  nights.  ■ 

A  short  time  after  I  had  written  the  former  letter, 
deseriblog  the  mounUng  of  tbe  8iln.  mirror,  which  I 
hsd  obtalaed  Irom  Mr.  Browning,  of  the  JUnories,  la 
tbe  end  ot  June  or  beginning  of  July,  we,  to  thla- 
neighbour  hood,  were  favoured  with  four  "'gbts  In 
succession  of  most  exquldte  deflnltion,  a  boon  indeert 
to  those  who  possessed  really  good  Instrwnents,  whic» 
they  wished  to  teat.  0»  the  Bret  of  those  oocaslODik 
In  the  early  evening,  just  as  the  sun  was  aottlng,  I 
brought  out  the  large  telescope,  and  having  Inaerted  a 
IniBC  field  eye-piece,  giving  a  power  of  S5,  and  a  flel« 
of  H  degreoa,  direoted  tbe  wlescope  to  the  position  la 
the  aky  where  tbe  pUnet  Saturn  would  probably  b» 
found.  After  some  IltUe  searchhig,  I  aucceasfnlljr 
picked  him  up,  shining  with  a  pale  silvery  llRht,  in  a 
aky  which  appeared,  with  that  power,  of  a  deep  violet 
hue.  Viewed  under  such  oircumsUnccs  with  n  large 
telescope,  and  wlih  tlie  evening  liulu  still  bright,  tli» 
planets  present  o  most  beautiful  appearance,  ono 
which  often  tempts  the  observer  to  neglect  for  a  tim» 
the  use  of  higher  powers,  but  of  course,  if  the  physical 
details  of  cclosUal  objccia  arc  to  be  invcstigaicd,  they 
must  be  uupd. 

The  definition  I  knew  to  be  most  excellent,  for, 
with  a  Utile  exp<rienco,  one  look  at  tho  circle  of  lisibt 
which  la  formed  iu  the  eye-piocQ,  when  a  bright  object 
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ii  diehtJy  oat  at  toeat,  win  tell  tbli,  if  the  Ulamliuted 

•ixck  is  steady  mnd  ealm,  wttboat  nnr  babbling  or 

miisg  motioii.  kAer  the  telescope  has  beea  for  sonie 

^<— »  n  ibe  air,  t^e  observer  may  prepare  for  good 

mfc    This  eteadiness,  too,  is  not  In  the  least  affected 

tr  tte  beantlf  nl  pulsatioBS  of  eolnored  light  which 

^■r  tram  the  Iar)^r  stars,  bat  refers  equally  to  them. 

It  was  peculiarly  so  on  this  oesasion,  for  havlne 

fspitwl.  fine  a  power  of  100,  and  then,  as  the  erenlns 

tterkened.  187, 1  u«ss»itiMH)d  andeompletelr  ehsined 

«o  tbe  spot  wl(b«hs«i«iriM»appearanee  of  Ike  planM 

aatam,  withaM«WMM«(tkazinessor-of  indisttnot- 

n«s«  of  oattiae;  itsasMsd  ekiselled  ont  in  eolonrs  of 

norest  silTer  aad  -pale  «kr  'Hue,  and  folden  vellow. 

Tte  dark  dirislaa  in  tto  rtiw  -was  sharply  marked  aU 

toaod.  'aMfcuut  a  IHMtc  la  4ts  continDity,  spreadtaf 

cmt  into  a  dark  band  M4ke  "  anss,"  and  aarrowiae'«t 

cha  miaor  chord  of  tte  ellipse  Into  an  iaBolMl)' nae 

blsek  Una.    Tbe  tuaa^iarent  rinf  too  was  soiavHently 

aad  bcaatif  ally  saaD,  of  a  diuky   gtty  «atour,  aad 

olsariy  leM  bright  aB«ie  side  next  to  tievtnn,  Oiaa 

«a  (hat  next  the  otaBit.    This  I  took  swtlcolar  aotc 

TitiMst  eare£aHy  oolbe  two  foItoW' 


the  components  ol  this  star  are  only  0'-55  apart,  and 
it  was  with  fear  and  trembllo!;  I  approached  It  on  Ibe 
first  BlKht,  but  what  was  my  Joy  and  dellsbt,  when  I 
had  applied  a  power  of  .luo,  to  see  the  discs  clearly 
wpanted  by  a  black  dirinlon.  yet  looking  sqaare  I 
WMB,  however,  I  bad  applied  a  power  oi  350,  tbe 
divlsioa  was  perfeet.  A^ala  and  s^in  I  looked  at 
(his  iMantiful  object,  two  8  msftnltudu  dtom,  like  most 
minute  eiroles  oi  llffbt,  lying  so  exquisitely  close  to 
one  another  yoc  perfectly  disUnvt.  I  tbougbt  I 
detsond  a  •Ikrbt  diSerence  of  colour  in  tbe  com- 
ponMMs,  aod  nope,  when  tbe  calm  summer  weather 
aaias  afaiii,  to  ombs  many  more  observations  on  this 
star,  <or  •  aruiat  maderrol  and  interesting  object  It 
eertaiatr*. 

WbUe  apaaklagof  this  aiw  I  may  ui—mn,  that  It 
«e«ins  sommMat  more  easy  to  divide  Man  Y*  Ajidro- 
mstlB,  aitiloh  I  have  nieely  sspaiMed  «n  some  favour- 
able oooaalons  sines;  perhaps tbls  anay arise  from  the 
frmMarsnsf^Uade  of  the  laMar.  f  wUl  Uailh  what  I 
B— i>naitf  MLlheaahjeataaiaKwek.  H. 


KBOKNT  OOOBUK  AND  KCPUBB  FBOU 


the  Utbograpb  eotke  troathatsca  «f  Mr.  Brmratngk 

•aaphlac.    Oo  tbe  uosailm  a>u»i  snentloBed,  it  was 

phioly  seen,  not  by  <afM(  flNaie,  bat  by  two  olhar 

sentlemen.  w4m>  we«««Mmlidar  the  planet  with  me. 

TTealso  ditoMMd owe  iWiallm  to  <ks  oatsr  rlaR.«ad 

searched  wHh  «lH>  nwiaai  tare  for  aoaae  trace  of  a 

division,  b«i  ataM  aot  detect  any  Hne  whteh  miebt 

be  riffhtly  no  aaltod:  Miere  was  a  abadiag semetlmes 

wisible,  more  HMHtVtowever  than  clearly  saea.ishleh 

mtgbt  posalb^«mpB»he  idea,  bat  did  set  satisfy 

-me.     Darian sbeEtae  I  wasabsanto);  tbe shadlnic  on 

tbe  tTftospasaor  rfqg.4Md  searebiiix  for  «  division  on 

tbe  outer  ooe,  «m  of  the  ilsiUliiiiTisil  eomolsio  Tiew. 

Oa  the  leesad  snaiatc  I  aaw  4he  «l>th,  and  had 

Blimpsessf  IkeSBsaoth  0f  in  «••  aot-a  very  nrtnute 

star,  fUrnot  baviofr  any  epfaoaserMse  «( the  satelbtea, 

I  cnsMaMatestotely  identify  it),  with  the  aix  saM- 

]it«  heaem.  soeiearly -asen.  and  the  body  and  ria« 

of  tbe  planets  so  baaaUfally  tteSned,  yoar  reader  wul 

bellsve  me  wbsn  I  say.  I  aAvar  aonr  a'Smo  woodtrtBl 

ormsirtanrtBtWag  objagt. 

ThereiRM  ooe  tbiD^  ab<ttt  this  atraade  plsaet  ohHh 
<leliitM>d  me,  even  asoro  Hum  all  I  havu  yet  deecilhM. 


thoddy  mmunfactrjirt.  V-  at  ased  for  opening  raw  cot- 
ton is  called  the  millow.  which  name  he  makes  nse  of, 
but  that  u«ed  In  tbo  th;Ktily  mannfai'Jurt  Is  called  tbs 
icitUy.  Now,  the  icltU/wtiig  or  tcutctitng  macbiue,  is 
compoHOd  of  a  fe?dlaGr  apron  and  two  setJf  of  rollers 
aDdbcntcra.  The  first  net  of  rollers,  tumini;  In  oppo- 
aiie  directions,  dru;;  the  raw  cotton  through,  and 
traoafer  It  to  the  first  pair  of  beaters,  which,  revolv- 
ing with  great  rapidity,  thrash  out  nearly  all  the  Hand 
and  other  Impurities  which  tbe  wool  contains;  the 
second  pair  of  rollers  and  beaters  complete  tbo  pro- 
cess. 

It  will  thus  be  seen  that "  Scrutator  "  has  jumbled 
together  the  two  machines,  owlsfrtotbe  simlllarltv 
of  the  names  ;  "  rushed  headlong  Into  print,"  to  use  his 
own  ezpresfli,>D,  without  tsklnt^  taking  the  trouble  to 
Investigate  and  thorouglily  "  master  "  the  subject ; 
has  drawn  liaity  conclusious,  and  tried  to  criticise 
what  he  apparently  knows  nottilng  about. 

eiTCRi  Kahito. 


1IETEOROI.O(NOU<. 


1  of  yoariaWlars,  give 
a  dally  chaOMS  't;»in; 


,^  J.  Bhtrpe,  lo  aaawti'to  lavtaalcorteapon- 
deou,  denyin,-  that  1  aa>  tlieiuMOtor  of  Ike  ODlversal 
Joint,  described  on  psffeoaii.  Mo.  2M,  aays  (liat  kc  has 
h  4d  the  aamcworklng  In  bis  mill  sinee  I8M,  whHo  the 
dMorlptlon  he  «ivea  «f  k  seems  lo  sapreseat  aaite 
anolker  thug.  I^rita^  Ur.  Bbarpe  will  be  kind 
aaoaghtosenda  drawing  to  your  axcelleateagmver 
vfwSnthe  means  by  ibv  tollowtng  saotance:— "The 
oval  nng  of  mine  taas  the  JonnuUs  at  (br  foci  of  the 
transverse  dia.,  vhleh  admits  of  tbe  Inaar  rtug.  or 
driver,  baing  ahortar,  and  tberofore  Kiouger,  and 
leaves  mote  coctn  between  tbem  "— withoat  wUeb  the 
feUowtag  sootenoe  sesma  onlte  ineomprabeaslble— 
viz.,  that  tbe  eentres  of  all  his  Jaurmus  are  In  tbo 
same  eirgle,  wbieb  eould  not  bo  so  in  mine.  1  main- 
tain tbnt  the  eoatras  of  my  Invantlon  ore  in  a  clroki : 
tbaralom,  if  Us  Joint  is  anything  dlffersat  to  this,  aa 
heasys,  all  bis  centres  cannot  bv  withm  one  and  the 
circle. 


Sir,— Would  you,  or  some  < 

Information  how  to  observe  Hia  <  

oa  In  the  horlz')ntal  and  vertical  mntfon  of  Ihu  naedle, 
as  well  as  tbe  lutensity  of  therasKUetic  tocee? 

la  there  not  soma  more  simple  way  of  obiervlngand 
recording  these  varlationa  and  aartfa-storms,  than  Ike 
complex  anpanuas  in  use  at  aoau  ohatrvatorlea  t 

J.  W.A. 


XKE  ILLOHnrATBD  FOSTION  «tF  THE  UOON. 

fiiB,— Wbao  I  called  yourattonUon  to  as  apparsotly 
aaonalons  appsaranse  iu  th«  illuminated  part  of  the 
moon,  tt  was  wlHi  tbe  view  of  aiTording  or  eUcillng 
information  for  the  more  observant  of  your  readers. 
on  a  sabjeot  which  probably  has  pnaaled  many  of 
tbem.  but  1  had  no  Idea  of  Its  being  so  fiilloved  up  or 
forsu  long  a  time.  Wtien  the  letter  of  "  Hiitma  "  ap- 
nsared.  I  thought  hia  aatUfaelory  explinatlon  would 

have  bseu  generally  accMKed,  and  tbongh  I  think  bis 

My  object  lu  forming  tlie  oval  ring  was  |  diannims   might  have    iieeu  ImpraveC  I  forlMire  to 


CO  bring  all  the  eentres  within  a  circle,  so  as  to  cauHO 
the  atoao  to  oscillate  alike  oo  all  the  lour  baaringe. 
Tbe  CMUres  an  also  in  the  rame  plana  or  level.  It  Is 
thowf Ol e a  perfeet  noiverMl  jolut  lu  evory  respect,  and 
as  it  stands  Mparrly  and  simply  my  own  ioveutlou 


I  referto  tbe  eol  jnra  on  tbe  ball  and  oo  tbe  slags— it  |  i  aiao  rsiiaat  my  former  asaortion  tliat  li  is  aoporior 
is  cn^  on  aueb  niKbts  as  ^hese  I  am  spoakisg  or.  Utat  I  (until  oonvleosd  lo 


this  phoDoraenon ean  be  seen  to  any  advanlagcaod 
to  see  It  trail  a  large  apartare  is  absolntely  naesssary. 
1  do  netbtsowtaowmostaslraoom^rsaoooaetfor  these 
eoloara,  trbcltor  they  tblnk  tbvm  intrinsically  Inlieteot 
in  the  pimsat  «r  lis  atmospbcrc,  or  to  same  extent 
caii<ad  by  tbo  vsiKrara  in  our  own  atmosphere,  through 
^rlileh  tho  Uiitat  of  tbo  planet  has  to  ponetrate,  eertala 
it  is  that  tbey  an  much  better  seen  nnd  bricbter. 
^rben  tbe  planet  is  near  the  bar^sau,  provided  only 
bleb  powers  can  be  used,  than  whan  it  is  more  over- 
Itead.    1  believe,  toe,  the  larger  tbo  aperture  tbe  more 
'Clearly  are  they  marked,  so  that  the  possessors  of  large 
leleseopes  have  a  very  groat  advantage  in  this  respect, 
over  those  who  are  not  so  fortUDsCe.    On  tbe  nlgnt  In 
4iDestion,   I  found  th»t  a  power  of  SiO  showed  tbem 
most  admirably  la  my  nUcctor  ot  H}in.    I  eoald  well 
lasagne,  faowever,  the  mush  greater  krigbtaess  and 
4>cauly  sbey  would  have  la  a  12in.  or  isin.  speeolum. 
Ttm  eoatrun  between  tbe  delioate  sky  Mne  of  the 
«*la*  of  tko  plaaet,  tbe  goMsa  yeUew,  atiemalkig 
with  silver  and  grey  on  tbe  belts,  aod  tbe  Meadiag'of 
«U  Ibeae  hoea  on  the  ring*,  wios  indeed  a  lovely  aigbt, 
'but  ahoBid  be  looked  fcrand  seen  to  be  at  all  appro- 
'Oiatsd.    The  beautiful  appearance  which  Salam  pre- 
«eated  on  that  oeeasien,  Hsgers  in  mv  mind  elOl,  and 
nitboagb  I  have  seen  Mie  globe  of  Jupiter  onder 
oqnaUy  iavoBrable    oiraamstaocee,  with   far  more 
narked  and  darker  hues  on  hia  belu  and  brlgiiter  tints 
ata^tbet,  tbe   aoft  delicate  keaocy  of  Ae  planet 
*«nvn  aaipaasesln'perfeetloa  and  loveHneaaall else 
1  have  ever  asan  in  tbe  lotalta  amptitode  ot  spaae.    I 
oave  dwelt  Ihus  minot«ly  on  these  observations  of 
eatom,  because  they  have  made  a  lasting  impression 
on  my  mind,  snd  showed  me  what  a  permit  speculum 
?""}*fco"Vllsh  under  faveaiableclronmslssioes.  But 
«o  rantlnse  my  dcsoriptton  from  my  note  of  these 
oreninga. 

k.I?*.i''}j?"  *•*»«  ••  netting,  and  at  last  drops 
Jjeblnd  the  root  e(  a  m!i«bbourtag  house,  so  I  am 
ItS2.  "'^••"'P*'*^  ^  tim  the  telescope  toother 
^IUe«ts,  and  surely  here  are  a  great  variety  ot  moat 
1^^"*.V"^  double  stan.some  of  them  oxoellent  tests, 
«na  aU  very  favourably  situated  for  observaUoiL 
2"f"  jf**  *■  ■A««rfl».  ^  OpUnehi,  r  Ophlnohl,  v  Cor 
**^.-y  CfB»». /^BoOils,  an  Jost  as  well  placed  as  they 
■COHM  be.  Here  are  also  two  remarkdiie  neboUc,  H 
2li5f  """"Iat  nabola  In  Lyra  i,  M 13,  themuutfleent 
KWbniarclnster  in  Hercnles.  U\  us  take  them  In  tbe 
aoovoavdor  and  give  you  onr  impression  of  them  as 
ve-aaw  tbcm  on  those  admirable  a%bts. 
.—.Tk-^^"?^  1  have  divided ihlsstarmorebamitUuBy 
wmia  2-8ia.  achromatic,  by  Wi»y,  so  at  coarse  do  not 
BMitfoo  It  aa  a  test  forao811n.MMoalom,  but  certainly 
ttesmallneas  of  tba  dines  aod  the  large  apace  between 
«ra,  doaa  anrprlae  one  who  has  been  aeonatomed  to 
waeopM  of  mneb  amaller  apartiire :  apowerof  100 
KMrsud  tkiaatartreU. 

«m3!*'.?'^  »■  OpWooht    Tba  fonsar  a  beautiful 
SSu*^^.  S^y  divided;  aompomnM  with  aitQui- 

.^SZ?^  Amnoh mora  dlSeult  object  tor  a  reflee- 
*^-™y?Toflkepre»tons  stars,  at  tt  is  of  the  third 
"■«TOBae  jhoweien.  oa>thrae  of  Ibe  evaaingt  referred 
«p.  It  ■mm  beaatflaUr  sad  oomBlatalv  divided,  and 


•▼«▼■  «J»at«oaaure.  s^adaliy  as  it  was  aeeomnUthed 
•ooaaflyaBdaoBsuiy  "^ 

noot.  tor.  rtrfaaaj.  nreompMely  divided  It : 
S*'  t>«*"tifolly  defined  and  exceedingly  minute,  with 
^•»,  black  divtatoB  waa  eqnal  to  2,  it  not  3,  dkimeters 
«r'«ga«f  thediaco. 

l«'Bea«li. 


I  the  coatrary)  te  anything  at  prc- 


trespass  more  on  yoor  spaev,  or  te  tax  your  sugravcr 
fnrtbor.  iiut  as  Mr.  liuardaley  cannot  accept  the 
explanation  of  ■■  biitrna  "  and  has  sent  yon  a  d)a«am, 
I  oannot  liolp  writing  a  few  words  on  the  aubilacl, 
•speeialiy  aa  blsdlagram  is  pretty  tiearly  what  I  wWld 
have  sent  myself,  and  helpa  to  projc  "  SIgma'a 
views  iaalead  of  hie  own.    11   any  of  yonr  readers 


sent  m  Bte.     May  1  invite  Mr.  tfltarpe  to  send  to  «l>e    ^u  place  a  pin  to  represent  tbe  position  of  an  Ob' 


UacuAHic  thrX'*'  "i"  tbin;;.  aa  be  dsplorts  ao  maefa 
ibeaa^tftiiiy  of  all  hliherto  sunt  tcspeetiog  milling? 
Thus.  Kvams,  btookport 


server  on  tbo  earth's  surface  where  Mr.  Beardsley 
supposes  hini  to  be,  another  lln.  above  It  to  represent 
the  centre  of  the  moon,  and  a  third  at  a  distance  of 
33lt  la  tbe  dIreoUon  of  Mr.  Beardsley's  roilring  anus, 
and  lo  do  duly  for  one  of  them,  the  relative  positions 
OAtiVANIC  BAKDS.  ol  tho  three  bodies  will  bo  nearly  obtaiued  ;  a  thread 

Rr.  'R'ii>,.,r,.  ..„  W..1,  t^  S..I  »..i.  —i.K  -.1...  then  P«9*cd  tound  sll  will  show  how  very  nearly 
™1  •  «  ^  *V^  '^*'*  ^  find  fault  with  other  p,„iiel  the  raya  of  light  irom  the  son  to  the  earth  and 
suEiieiitlous.  I  senif  yon  a  description  of  a  band  of  i  5r™'  .-T  .„h  .t,n.  liVnT,.  ihe  rnntrsrv  ■to  what  Mr. 

S roofs.    A  atrip  of  cupper  aud  ouo  of  sine,  of  any 
esirable  lensth,  are  to  be  J  slued  (by  rivet  or  any  otber 
l>r(TsrsbIe  mudej,  at  the   euda,   tbe  joint    whipped 


togeiher  by  thread,  and  varnished  with  ahellao  In 
alcohol;  the  extreme  ends  having  a  hole  punched  in 
each,  for  fastening  with  a  allx  ribbon,  or  rtber  non- 
eoaduetor.  To  apply  and  bring  the  same  Into  action, 
wind  a  piece  of  lUt  aplrally  round  tho  united  atrlpa  of 
metal,  wet  the  Hat  with  vinegar,  rsduced  In  BtrcnRtb 
by  water  K  slight  seiion  only  is  wanted,  cover  the 
wetted  list  with  oilskin,  aud  fasten  it  with  the  ribbon 
in  desired  part.  About  an  Inch  of  eaoh  cxiromlty  ol 
Ibe  strip  ef  metal,  matt  be  left  uneorered  at  each 
end,  and  be  In  conuct  with  tbe  akin.  Tbe  cost  ol  tbe 
oenldTanoe  most  evidently  be  roc  konsd  in  ponce, 
tsurroui  Ahatsiuu 


Bate  vna  tafteal  Oe  ennndnK  teit, 


SELP-CE\TEEINQ  LATHE  CHOCK. 

Sir,— I  think  that  "  A.  B."  must  have  made  a  mis- 
take In  bis  drawing  of  the  self-centering  lathe  obnck 
that  appeared  in  your  last  Issue.  I  aee  ibst  the  thread 
is  left-handed  in  the  chuck,  where  It  aorsivs  on  to  tbe 
latbo  msndrel.  Now,  I  have  seen  a  grotit  number  of 
chucks,  aud  have  used  tbem  myself,  but  1  never  before 
either  hoard  of  or  saw  ene  with  a  left-handed  thread  ; 
directly  tbe  tool  lu  the  rest  commoucis  lo  cut  tha 
piece  of  work  faitened  between  the  dogs,  tbe  chuck, 
instead  of  tightening  up  on  the  mandrel,  will 
screw  off,  unleas  tho  cut  bo  a  very  small  one  ;  but  11 
It  waa  a  right-handed  screw,  the  larger  tho  cut,  tbe 
tighter  the  chuck  would  get.  Uno  with  a  left-iianded 
screw  might  anawer  for  a  face-lathe,  or  more  com- 
monly called  a  obucli  lathe,  iwhcro  by  twiatlug  the 
belt,  the  lathe  can  bo  reversed,  aud  using  itUo  slide- 
rest  at  the  opposite  aide  to  where  It  is  usually  used.  I 
think  tbe  chuck,  on  tbe  whole.  Is  a  very  nsuful  one.  It 
saving  a  great  deal  ef  trouble  in  tettmg  small  work. 

Marimi. 

BHODDYiMANUFACTUBE. 

Slit,- Seeing  "Scrutator's"  remarks  in  No.  253, 
psge  610,  on  the  way  in  which  I  endeavoured  te  help 
one  of  your  correspondent  a  with  regard  lo  tho  shwldy 
vianufactwre,  1  was  at  once  Induced  to  look  further 
into  tho  matter,  and  hare  since  sonsulted  one  of  our 
best  encyclopedias  on  tho  subject,  lu  tbla  work,  1 
find  that  1  am  perfectly  correct  as  to  the  machine 
used  for  tearing  up  old  woollen  rags,  Ac.—"  Scru- 
tator "goes  further,  and  lays,  that  allowing  tho  ma- 
chine mentioned  to  be  correct  aa  I  take  It,  I  have 
only  "  mentloued  tme  of  them,  and  tlierefurc  131)5  la 
•till  nnanswcred."  As  far  as  the  shoddy  li  concerned 
tbe  toilfey  is  the  only  machine  used  to  reduce  It  to  a 
state  fit  for  spinning,'.  To  go  further  Into  the  matter 
would  be  to  give  au  aecouut  of  the  machines  nsed  In 
splnninq:and  weaving,  &c.  "  W.M  ,"  the  correspondcut 
who  aaked  for  the  iuformation,  is  apparently  satis 
fled;  therefore,  what  business  la  It  "  of  Scrutator's ' 
to  criticise  that  which  la  meant  for  others  7 

The  viUey,  which,  he  aaya,  it  nsed  for  opening  raa 


maa  •■  explanation.  The  enlightened  part  of  tho  moon 
is  directly  opposite  the  sun,  although  the  latter 
appears  on  the  unjjent  to  the  earth's  surface  shown 
by  Ur.  Beardsley. 

I  do  not  know  whether  Sir  John  Hersrhel  will  be 
considered  au  suthorlty  with  that  gentlemen ;  be  pro- 
bably will  be  by  mo-tt  of  yoor  readers,  and  I  therefore 
beg  to  quote  from  hia  •'^Outlinea  ef  Astronomy  "  In 
conclusion  :— "The  son's  diatonce  being  23»84-  radii 
of  tho  earth,  and  the  moon's  only  6'  —the  former  ia 
nearly  4Wi  tlmea  tho  latter— Hues,  therefore,  drawn 
from  the  aun  to  every  port  ol  the  moon's  orbit  may 
bo  regarded  as  very  nearly  paralleL"  K.  L.  J. 


DE.TTNDALL'S  EXPKRXMENTS  ON  LIGHT. 
Sir,- On  trying  tho  experiments  on  atmospheric 
dust  particles,  of  which  an  account  appeared  In  your 
Jonrnal,  It  occurred  tome  to  try  tbe  effect  of  Inorganic 
particles,  and  for  tbla  purpose  a  piece  of  brown  paper 
was  Ignited,  and  allowed  to  ainouWer  for  u  abort  time 
iu  the  darkened  room.  A  very  small  quantity  of 
smoke  (carbon  particles)  heightened  the  effenta  to  a 
romarksble  snd  unexpected  degree,  aud  on  a  sptnt 
lamp  being  held  four  or  fivo  Inches  below  a  beam  of 
sunllglit,  tbe  apparent  cloud  ol  smoke,  before  faintly 
seen,  was  now  strikingly  manliest.  An  iron  bar, 
raised  to  a  red  iieat,  showed  t]>e  same  effects. 

S.  T.  PBavroit. 


cotton,  is  quite  duterent  from  the  one  used  in  the   rule  by  which  it  is  found? 


ARTIFICIAL  ICE. 

Sin  —In  a  late  number  of  tho  Esolibh  Uech  ahio 

Inquiry  waa  made  where  ammonia  apparatus  for  the 
production  of  ice  could  be  obtained.  I  have  one  pro- 
eared  from  Mignon  and  Rouart,  1*9,  Hue  Oberkampf, 
Paris  and  have  used  It  with  perfect  success  several 
times!  Some  friends  have  had  one  In  constant  use  lor 
four  years,  and  It  never  required  repair  or  renewal  of 
any  sort.  Tliere  are  two  sUea  for  domestic  use.  one 
costing  282f.  or  £11  ds.,  makes  one  kilogramme  of  loe 
In  about  two  hours  with  the  expenditure  of  about -a 
double  handful  of  charcoal,  and  J  plot  of  methylated 
spirit  or  less.  The  other  malies  2  kilogrammes  In  i 
boura,  and  costs  40«1.,  or  £10  5a  There  are  largcrfor 
manufacturing  purposes. 

J.  B.  YosoR,  Meboume,  Wlnohetter. 

COLLIKET  VENTILATION. 

Sir.- Asawell-wlsberof  the  Ksolisb  MBcnASic, 
and  as  I  desire  to  aee  its  usef  ulnesa  extended,  I  bog  to 
BUKScst  that  colliery  ventilation  \ioold  bo  a  good 
subject  for  discuaalon  In  Ita  pages.  Ton  would  thereby 
give  aomo  ol  our  most  Intelligent  working  men  au 
opportunity  of  recording  their  experience  and  giving 
their  oplnioua. 

To  begin,  would  any  brother  reader  oblige  me  with 
an  honest  reply  to  tho  following  query  :-Query:  if 
the  Inttko  of  a  colliery  ibouldbo  50ft.  area.  What 
should  be  tho  size  ol  the  return— with  the  mode  or 


T.  H.  TH0VA8. 
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WBBEL-CDTTINO  ENGINE. 

Sib,— Throngh  the  klndnen  of  a  gentleman  at  Hall- 
fax,  I  am  enabled  to  forward  a  Terjr  (rood  photosrraph 
of  a  wtaeel-OBtttng  machine  for  <-malI  work.  B  B  !• 
the  bed,  which  I*  solid  toward!  the  left-hand  end,  and 
open  to  the  right,  to  form  a  ilide  for  carryings  the 
nsrlKht  part  Q  K  F,  which  is  drawn  alongbyaicrew, 
of  which  the  handle  appean  at  U,  to  adjait  for  diffe- 
rent diameter*  of  wheels  to  be  cut.  Snpposins^  the 
allde  R  S  to  be  taken  awar,  and  W  the  wheel  to  ba 


ent,  the  uprieht  slide  wonld  first  be  brought  to  Its 

1)lace  by  tumlnK  the  handle  H,  next  the  set  rcrew  C 
oosened,  and  the  pee  under  it  slid  down  to  the  circle 


of  holss  contalainf;  the  dlTislon  to  be  cut,  and  the  peg 
of  the  alidade  A  brought  to  the  aame  circle  by  sliding 
along  the  pin  P  till  the  index  at  I  shows  the  right 
snmber.  The  stops  S  8  are  then  adjusted,  so  that  the 
lever  T  V,  which  works  on  a  looie  socket  at  T,  may  be 
able  to  swing  sirteways  to  the  amount  of  the  angle 
subtended  by  each  tooth  of  W ;  and  the  machine  being 
set  going,  Ihe  first  cut  is  taken  downwards  by  depres- 
sing the  handle  L,  which  may  be  msde  to  rise  again  by 
hanging  a  weight  to  It  over  a  pulley  fastened  to  the 
celling.  To  more  the  division  plate  the  required 
quantity  for  the  next  cut,  the  peg  under  C  is  first 
lifted  by  raising  the  end  V  of  the  rprlng  lever  T  V 
against  the  presKure  of  the  spirsl  spring  D,  and  TV  is 
thou  moved  towards  the  right  till  it  is  stopped  by  S  ; 
and  on  letting  go  the  lever  the  spiral  spring  O  forces 
the  peg  at  C  Into  the  proper  bole  lu  the  plate.  Next, 
by  presiing  on  the  bead  of  D,  the  lever  N  prctses 
against  another  lever  (O)  under  the  plaM,  lifts  A  up 
ent  of  the  way,  and  allows  the  plate  lo  be  moved 
round  till  T  V  comes  in  contact  with  the  other  stop  S ; 
and  s«  on  for  each  tooth  In  succession.  U  Is  a  micro- 
meter for  addlag  a  tooth  when  the  division  plate  does 
not  contain  the  precise  number  wanted-  as,  for  exam- 
ple. In  cutting  lOl  teeth  with  a  division  plate  of  100 
Itolea. 

For  bevel  wheels  the  quadrant  Q  allows  the  upright 
slide  to  fall  forward  to  any  required  angle,  and  for 
CBtting  teeth  askew,  as  In  the  care  of  a  worm-wheel, 
there  is  a  centre  at  E  on  which  the  vertical  slide  can 
be  swivelled  over  sideways.  K  is  a  bole  in  which  a 
crane  may  be  fixed  to  come  over  to  steady  the  top  of 
the  arbor  on  which  the  work  is  held. 

The  picture  shows  the  arrangement  for  rack-enttlng, 
the  whole  length  oi  the  slide  K  B  being  itself  a  rack, 
Into  whluh  the  wheel  W  works,  The  lever  L  li  found 
to  work  more  agreeably  than  the  screw  which  used  to 
be  at  the  top  ot  F  tor  moving  the  upright  slide. 

J.  K.  F. 

HOPKINSON'S  VALVE. 

Sib,— In  reply  to  the  inquiry  of  yonr  Leamslde  cor- 
respondent of  List  week,  1  beg  to  inform  him  that  the 
two  valve*  act  qnite  Independently  of  each  other ;  and 
tlie  imaU  ona  being  regnLatad  by  a  dtod  wtlgtU  imMt 


the  boiler,  whloh  eannot  be  tampered  with  whilst  the 
latter  la  working,  oontlunes  to  blow  off  steam,  no  mat- 
ter how  haaviry  the  lever  ot  the  large  one  may  be 
welrhted. 

GEOBaEBATzs,AgentforHeasr«.HopklnsonandCo., 
for  Durham  and  Northumberland. 


FOTHEBQILL'B  BBLF-FEATHBBINO    BCBEW 
FBOPELLKB. 
f 
Sib,— The  above  screw  Is  designed  to  supersede  the 
necessity  of  hoisting  np  the  screw  in  anxiliary  screw 
vessels,  when   nnder  canvas   It  is  entirely  self-acting, 
requiring  no  hollow  shaft  or  inside  gearing,  as  in  the 
case  of  the  Bevii  feathering  screw ;  all  Us  parts  are 
concealed,  so  that  no  wreckage  or  fioatlng  material 
can  ]amb  it*  action,  lu  external  appearance  exhibit- 
ing no  more  peculiarity  of  form  than  an  ordinary 
propeller.    (Fig.  2.)     The  principle  is  equally  applf- 
cabte  to  any  kind  of  screw,  whether  two,  three,  or  fonr 


rjc.s      na.z 


r  I  a  .1 


blades.  The  boa*  Is  divided  Into  three  part*  (Fig.  1), 
the  forward  part  carries  the  blades  for  going  a-head, 
the  alter  for  going  astern,  immediately  upon  the 
engines  stopping  or  upon  the  vessel  over- running 
or  outsailing  her  screw,  the  blades  feather  themselves 
into  a  line  with  the  keel,  and  become  naeless.     In  re- 

Sard  to  stowage  of  spare  screw,  and  repairs  ot 
amaged  screw,  it  has  many  advantage*  over  the  aolid 
EropeUer,  a*  it*  parta  can  be  etowed  separately,  and  a 
roken  blade  or  other  part  re-supplied  at  onee  from 
the  spare  ionw.    All  saaman  knowtha  tlfflaolty  ot 


•teering  a  aerew-Te***!  trader  oanras,  with  bar  pn* 
pcller  down,  especially  If  It  be  a  three  bladad  en*. 
This  IsentJrely  obviated  by  the  self- feathering totw, 
as  the  blades,  when  feathered,  offer  no  twist  to  Oa 
paaslng  water. 

It  la  anticipated  that,  now  that  the  opening  of  tUB 
Sues  Canal  will  render  anxllllary  steam  power  of 
more  necessity  than  ever,  that  a  screw  on  the  abora 

{irloclple  will  be  found  a  useful  invention,  espeoiaUy 
n  short-handed  ships;  and  in  all,  whan  the  expansp 
and  room  of  the  aerew-well  may  adrantageoualy  be 
avoided.  ,  , . 

The  inventor  haa  a  lOln.  In  dta.  model  In  gtm-metal, 
which  oan  be  seen  on  applieatien,  by  letter  or  othw- 
wlae,  to  WaUord„Crlok  Station,  near  Bugby.        F. 


HEATING  GBBENUOUSE  BT  GA& 

SiB,-In  reply  to  D.  Bolhroyd  (Qy.  No.  2C67),  I  beg 
to  state  that  the  coMumpUon  of  gas  for  heating  the 
water-pipes  in  the  greenhouaa  alluded  to  In  Nn.  ITOS- 
has  again  been  accurately  tested  by  a  dry  meter 
(Glover,  maker),  and  found  to  he  M  to  3ii  cubic  feet  per 
hour,  according  to  pressure,  which  varies  a  good  desJ, 
and  which  Is  a  very  great  dlsadvanuge  in  the  use  or 
the  most  economical  bumor-the  atmospheric— a*  *» 
much  depzuds  on  the  proper  proportions  of  air  and 
gas  previous  to  ignition  so  aa  t*  ensure  as  coinplete 
combustion  aa  possible,  and  so  prevent  smoke  or  depa- 
alt  of  carbon.  At  3a.  per  1000  enblc  feet,  tbecoetof 
gaa  in  Bath,  this  Is  under  Id.  per  hour ;  and  this  win- 
ter, with  the  thermometer  at  19°  out  of  doors,  the  tem- 
perature inside  the  greenhouse  wss  44,  at  leaat  C* 
higher  than  required  to  keep  the  frost  out.  With  the 
apparatus  of  Hertsman,  of  Bath,  Itcould  probablv  bavs 
been  kept  steady  at  40,  when  the  expense  would  not 
have  averaged  M.  per  hour.  This  very  mn^  coin- 
cides with  the  result  of  what  "  Frotesslonal,"  of 
Brighten,  give*  as  his  experience  (see  KnOLiaii 
Mechahic,  page  037);  only  had  he  used  4ln.  instead- 
of  Sin.  pipes,  his  quantity  of  heated  water  being  larger, 
probably  his  resuh  would  have  been  In  propoifion. 

Where  there  Is  no  regular  gardener  or  male  domea- 
tie  on  the  premises  to  attend  to  the  fire  of  a  fine  lax* 
and  early— for  It  Is  hardly  work  sniuble  for  a  female  to 
feed  either  with  eoal  or  asbee— the  ga*  (with  an  atao- 
•pberic  bnmer  properly  fitted,  and  supplied  with  ent«- 
able  mixture)  vrlll  aot  only  be  found  In  every  way 
more  anltable,  but  •haaper.  A  man  up  at  12  and' 4 
a.m.  is  not  long  fit  for  his  usual  day's  work,  it  the 
common  gas-burner  Is  used,  the  expense  will  be  TOiy 
much  greater,  and  the  mult  leas. 

Can  ^'  Professional "  give  the  addre'S  where  a  almple 
good  gas  pressure  gauge,  to  be  attaehed  to  the  metar, 
can  be  obtalaed  ?  Thla  would  be  of  mneh  value  to 
oonaumera  generally. 

A  very  simple  and  cheap  method  of  keeping  troat 
out  of  a  moderate-sized  greenhonae  Is  by  an  Am*^ 
itove  ot  tha  right  aort,  wlu  aa  upright  ptpa  ot  Mn.,  by 
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MILBUEN  AND  CO.'S  APPARA'US  FOR  DESICCATIXJ!  GRAINS —(Dcsoibcd  on  page  i.) 


rio.2 


tfL  perpendien  )w  belpht.  with  a  horixootal 

jift  of  no.  goin;^  off  near  the  top  wlih;  a  des- 

<ai  of  3f  L  or  >o.  to  terre  aa  a  best-trap.    Bot 

IUiAsbM  be  into  a  kitchen  chimney  finaUf, 

1a««BV  Uw  contlnaoas  earrylDi;  oft  of    all 

TMB^iMrrvlse  thU  wouM  Iniare  the  planu. 

Et>  atiMrttc  alao  to    bar*  an  earthenware 

WWM  ■»  (be  Lop  of  the  honae,  with    water 

"'         *»t^to  maore   reqoielle    moUtnre,  or 

"i  win    be   found    too  drr  for  plant*. 

~  wnat  alao  be  taken  of  dnat,   or  tbe 

k  plant*  KMD  become  coTered  from 

J^toi  the  atOTe 

_^        ttauao  an  Item  of  expense  In  repair. 

Tboachttaa  tetcrior  of  the    store,  lined  with 

trm-latfM,  will  laai  far  Tcara,  the  ahert-lron 

piptag,   the    An^ma  and  eaairat  heated,  will 

MBiivrenewts^cTBT  three  reara,  at  a  coat  of 

about  30k.  to  £3. 

Aatbraelir,  or  maltfaii;  eoal,  ahonld  be  naed , 
wUb  care  not  to  rapply  too  mncb  air  at  any 
■■  time,  or  orerheailnt;  will  be  the  reanll. 
TId*  ajatem  waa  oard  for  three  years  with  Ko. 
Onbonae,  ^  raa  eoald  not  be  had  moderate. 
naiilil  aarane  be  deslrons  perttmally  to  Inapect 
*M  art  ttoae  partlealaT«  of  heating  by  ns,  he 
iMwly  to  applr  at  si,  Park-atnet,  Bath. 

J.B. 
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THJSSCOFIC— AKSWKRS  TO  QDKBIS8. 

■la  aeeordanee  with  "  Leo'a  "  reqnest  (page 
ft**  bim  my  method  of  roughly  eatlmating  the 
^  apeenla: — Procure  an  open  wooden  frame, 
•0  tbat  of  a  aohoolboy'a  alaie,  acroas  which 
lemtehed  parallel  corda  of  smooth  whipcord, 
'tikHMr.  TioUn  atrlnga,  or  catgut,  In  a  slml- 
toaharp  About  t  of  theea  atringa  will 
Ikey  ahonld  not  be  mora  than  iln.  apart, 
ta  exactly  equidistant  from  each  other. 
ataarf  (ke  mirror,  which  la  to  be  Inapected  on 
nveaJeM  anpport,  with  Ita  face  oppoalte  a  wln- 
■ad  at  a  diatance  from  It  rather  more  than  its 
•£  earratnre,  or  twice  ita  focal  length.  Then 
Oc  ■dmr  allghtly,  until  It  reHecta  tbe  tmaee 
~  aerrer'a  head  when  standing  cloae  to  the 
la  tlda  position  than,  with  the  face  looking 
Im  nlcTor,  hold  up  tne  teat  frame  between 
■ad  the  mirror,  and  parallel  to  it,  until  tbe 
''  of  (lia  eocda  la  seen  reflaelad  on  Ita  anr- 


Fio.  I. 

face.  II  now  the  mirror  be  apherieal,  the  cords  will 
appear  to  converg*  towards  each  other  as  they  approach 
the  edge  of  Its  disc;  but  when  the  mirror  is  truly 
parabolic,  the  cords  appear  as  they  really  are,  per- 
fectly straight,  and  equidistant  from  each  other. 

The  simplicity  of  this  test  speaks  for  itself;  and 
should  the  operator  have  a  Venetian  blind  to  his  win- 
dow, that  alone  would  be  sufflclent,  without  a  teat 
frame,  to  enable  him  to  form  a  tolerably  correct  idea 
of  the  fleure,  providing  the  room  is  large  enough  to 
permit  the  mirror  beluK  placed  at  a  sufflclent  distance. 

I  should  say  that  to  glTe  this  te<t  its  best  trial,  the 
eye  should  be  brought  as  near  to  tbe  mirror  aa  distinct 
vision  will  permit.  Anv  distortion  of  the  parallel 
cords  will  then  be  exaggerated  Just  in  proportion  as 
the  lines  are  magnified;  and  II  preferable,  the  cords 
may  be  only  )ln.  apart  to  bear  this  ampliScation 


Kext  in  order,  I  must  attend  to  my  "  Pupil "  (page 
'  e  he  win  thiuk  me  by  this  time  a  forgettnl 
'  Pupil "  seems  to  think 


MO),  or  else  he  will  thiuk  me  by  this  time  a  forgetl 
teacher.    "  Pupil "  seems  to  think  "  tbe  band  snapen- 
iion  the  beat  for  anch  a*  htmaelf,  with  blanket  to  ratt 


on."  I  ahonld  think  ao  too.  Be  will  no  doubt  find  It 
very  comfortable,  and  will  do  r.r  bettir  to  rest  on  the 
blanket  himself  than  trust  his  mirror  tbere.  Blauketa 
are  very  nice  things  in  their  place,  but  I,  for  nue,  have 
no  faith  in  them  as  supports  for  specula  (unless,  per- 
haps, when  they  are  small).  Be  should  try  the  method 
explained  on  page  80t ;  It  will  answer  perfectly  for  a 
lOin.  glass,  or  even  larger.  The  pUne  for  a  lOln 
should  not  be  leas  than  Itla.;  21n.  is  still  better. 
As  to  the  ordinary  plate,  I  have  naed  a  flat  cot  out  of 
this  material  for  solar  observation,  and  it  has  shown 
the  rice  grain  stippling  very  plainly ;  but  I  have  not 
yet  tried  it  on  the  stars,  but  believe  it  would  work 
well.  I  may  add  that  tbe  cone  of  rays  in  a  Newto- 
nian, although  bent  or  diverted  to  an  angle  af  4S°, 
suffers  no  other  alteration  beyond  a  slight  dimination 
of  llKht ;  the  object  seen  is  In  the  same  position,  and 
moves  across  the  field  in  the  same  dlreotlon,  with 
respect  to  the  observer,  as  in  a  refractor. 

The  Ibregoing  replies  will  no  doubt  satisfy  "  G.  C." 
OB  the  same  page.    Uy  mirrors  are  mad*  of  lla.glata. 
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I  do  not  consider  myself  accomplished  in  the  art  of 
silroriug  (^laas,  although  I  have  produced  some  very 
(leccut  films.  No  doubt  scrupulous  attention  is 
required  to  the  directions  grtTen  by  Hrowniog,  who,  I 
muy  say,  has  kindly  tatormed  me  (hat  the  tempera- 
ture of  the  room  has  mnoh  to  do  vith  the  soccesB  of 
It.  It  should  be  not  less  than  70°.  hnd  great  care  must 
be  taken  to  aret  the  glass  ptrfectly  clean.  I  have  found 
that  after  cleaning  the  glass  with  nitric  acid,  uialka- 
line  solution  is  useful  before  the  final  washing  with 
water. 

As  to  the  question  asked  by  "  Novice,"  paee  608,  1 
am  sorry  to  say  I  am  at  a  loss  to  kaow  what  he  means. 
I  am  afraid  he  is  runniag  bis  bead  against  some  ima- 
^nary  post.  Let  bim  TMtd  the  dtreotions  again  more 
carefully.  •  W.  Pubkibs. 

ELECTBIO  HACHIMES. 

SiH,— "  Derf  Errao,"  page  657,  reminds  me  »t  a  pro- 
mise of  Information  as  to  Oari6's  improvements  la 
«lectrlcal  machines  on  the  inductive  principle.  I 
have  not  happened  to  meet  with  further  partlcalars 
than  those  ho  gave  or  referred  to,  and  they  are  by  no 
means  elear  and  eomprebenslble ;  and  I  have  bad  too 
much  on  my  bands  to  make  experiments, «ipe«b(lly  as 
I  feel  very  doubtful  if  the  matter  is  of  much  vaflae. 
If  "  D.  E.''  has  not  the  nnmber,  he  ahould  obtain  No. 
220,  which  contains  a  description  of  Hultz's  machine, 
on  similar  principles.  I  have  tried  vainly  to  get  a 
Bight  of  one,  but  none  of  the  instrument  makers 
appear  to  think  them  worth  tronbtlog  themselves 
aoout.  In  reference  to  the  brown  paper -maebine,  1 
do  not  think  my  remark  was  calculated  to  ^atae  ^e 
.querist's  hopes  unduly,  and  I  quite  agree  with  "  D  £." 
in  what  he  says,  U  would  be  a  very  poor  investment  of 
time  and  labotir.  I  expect  a  great  drawback  woold 
be  the  hygrosoople  nature  of  the  paper,  wfaleh  Is  not  a 
very  good  nooi-oondnetor  in  conseqnexice.  As  to  the 
«bonite  disc,  I  hose  "  D.  £."  will  get  off  better  thaa  I 
did.  I  ordered  a  iStn.  one,  and  was  charged  17s.  Ad 
for  It,  tbougb  weigbiog barely  21b.,  the  aeller  declaring 
he  bad  to  get  it  from  Qermany.  Flat  sheet  ebonite, 
Bay  iln.  thick,  oan  be  got  and  cnt  to  siie  without  dHB- 
oulty,  and  the  prioeis  abont  ss.  sd.  per  lb.,  while  the 
«ttttings  from  the  sqnare  woni  d  t>e  Talusble  for  mak- 
ing up  other  InstPuAenta.  For  an  InductiOH  nmohino 
a  much  smaller  plate  would  do ;  and  as  there  is  no 
strain  oa  It,  only  saffiateat  tbiolEDeka  i«  needed  for 
taalutainlag  its  form.  BiawA. 


nOKaOHTAL  WINDHILIi. 

Bib.— ^Seeing  that  the  subject  of  windmills  Is  being 
ventilated  in  yonr  aaper,  I  send  you  drawings  of  « 
horizontal  windmill  which  I  >lMtve  designed,  and 
which  may  perhaps  be  nsefnl  to  Bone  of  your  readera. 
Fig.  1  is  a  horizontal  view,  and  Fig.  2  a  view  of  It  as 
Been  from  above.  The  letters  are  the  same  in  both 
fignres.  The  saHs  aa  ahown  «t  A,  Fig.  1,  are  fixed 
looselv  on  to  the  ievma,  soaa  tojwrmit  ihe  opper  balf 
to  fall  forward  nntll  bortBonttl,  ■*»  afaown  nt  A>, 
when  the  lever  Itself  keeps  It  from  f  nrtlier  depreeakm ; 
neither  can  it  go  farther  back  than  a  perpendlenlsr 
position.  The  sails  arc  not  fixed  on  the  levers 
exactly  in  the  middle,  but,  as  shown  at  A,  Fig.  1.  the 
upper  half  is  larger  than  the  lower.  B  is  a  pnlley 
'fixed  on  near  the  end  of  each  of  tke  levers,  ronnd 
which  a  cord  runs  which  is  fastened  to  the  top  of  the 
larger  halves  of  each  of  riie  opposite  salla.    Fig.  2 


A' 


na.  t 

A 

C 

n     1.     _j 

ftc» 


«hows  thepoBtHonand  worMagot  the  Mils  wben  in 
operation,  the  wind  blowing  in  the  direction  indicated 
by  the  arrows.  At  A'  tho  wind  has  the  greatest 
power,  the  sail  being  in  a  vertical  poBltion.  Soon 
after  passing  A>  the  last  pressure  of  wind  on  the 
flail  will  cause  the  apper  half  to  fall  backward  at  the 
same  time  by  means  of  the  cord  fetching  up  the  sail 
at  A<  to  a  vertical  position,  the  wind  itself  forcing  It 
op  Immediately  it  is  raised  above  a  level ;  the  opposite 
Bailor  the  wind  Indicated  as  A'  being  then  In  the 
position  shown  at  A^,  the  wind  has  no  power  at  all 
The  levers  can  be  shortened  to  suit  tho  power  of  tho 
wind,  as  the  inner  part,  being  hollow,  permits  the  outer 
to  be  pushed  into  them  and  fastened  witha  pin  at  C.  I 
have  made  ene  similar  to  this  on  a  snail  scale,  which 
works  admirably.  I  think  great  pewer  coiiid  be 
obtalnoil  by  this  machine.  Next  week,  with  your 
pcrniiSBlon,  I  will  send  you  drawings  of  another 
■windmill,  by  which  I  think  still  greater  power  could 
bo  obtained,  and  which  would  be  admirably  adapted 
for  working  ship's  pumps,  as  on  board  ship  there  Is 
generally  plenty  of  wind  at  man's  disposal,  but  which 
IS  seldom  made  to  perform  those  duties  beildes  pro- 
(ittlsioD,  which  would  be  the  aavlsg  of  troable«nd 
expense  t»  the  owner. 

A  Kditic  raoM  Bebkibibs  Downs. 


HOKIZONTAL    WINDMILL. 

Sin.— In  reply  to  "  P.  P."  and  Mr.  J.  Thrower,  I  beg 
to  stuio  that  1  should  regulate  the  machine  in  the  fol- 
lowing manner :— In  the  first  place,  I  should  weight 
the  cord  A  (Fig.  1),  whicb  would  run  over  the  puliey- 
whecl  C— with  the 
weight  B,  the  lat-  f,         A 

tor  being  light 
enough  to  allow  ot 
the  Bail  swinging 
out  in  a  high  wind, 
«8  in  A,  KIg.  2,  and 
thus  permitting  the 
excess  of  wind  force 
to  pass  by.  '     ■ 

Secondly.  I  should  cause  the  red  D  F,  Pig.  1,  to  pivot 
Bt  E,  £  being  above  tho  middle  point  of  O  P,  and  K  F 
coniequcntly  longer  than 
D  E.  The  effect  of  this 
would  be,  that  when  the  sail 
was  ator  about  B  (Fig.  2),  E  F 
would  swing  back  and  D  E 
forward,  and  the  whole  sail 
lie  more  or  less  edgeways  to 
tho  wind,  as  in  Fig.  3.  To 
prevent  this  occurring,  how- 
ever, in  any  but  heavy  gales 
or  strong  rusts  of  wind,  I 
■fhtlt  at 


should  weigh 


GO,  and 


also  perhaps  have  a  cord  run- 
ning from  G  to  K  and  M  (Fig. 
^  2),  with  a  weight  attached  to 

It  as  before. 

A  better,  but  more  exponslve  plan  for  regulating 
the  sailssit  B  (Fig,  2)  'would  of  course  be  to  have  them 
made  wltli  movable  weigh- 
ted tans,  as  tai  the  ordinary 
"  patent  *«i11b  "  of  vertl««l 
mills.  They  would  then 
open  in  a  blgh  wind  at  li, 
olosc  at  A  mi  tb«  reverse 
side  of  the  oall  being  pre- 
sented to  the  wind,  and  thus 
cause  the  cord  and  weigtit 
Pjg.  1,  to    come  into  play.      ' 

The  Balls  miKbt  slip  «p  and  4own  tbe  arms,  as  this 
would  admit  of  the  leverage  beinglesscned  or  increased 
at  pleasure.  In  such  a  case  ttacy  must  pivot  on  a 
tube.  If  the  arms  were  not  very  heavy,  they  might 
be  sliortened,  if  required,  by  being  drawn  through  tbe 
shall,  thua : 


with  which  the  predictions  have  been  made  from  au 
assumed  theory,  so  far  from  being  the  approbriuui  ot. 
tag     Nautical  Almanac, "caay  be  it's  pride. 

"  I^'KA.S."  says,  that  Uie  tse  of  Damoiseau's  tables 
ought  long  since  to  have  been  discontinued,  but  " 
knows  that  there  are  node  to  replace  them,  aMi 
surrly  canaot  be  an    Instnuation  that  the  "  Niiutie^B 
Almsnao  ■   oBce  ought   to  have   computed   othenTl 
that  should  bettor  rcpresmt  the  obicrved  pbeDomenB£.l 
It  Is  the  duty  of  compiiiers  attached  to  that  eatabUiKv 
ment  to  use,  and  not  to  lann  tables.  W   £   F    ■*' 


lL-»^ 


Nr 


Bead  of  Sereto  or  Peg  tofiuten  the  Arm  to  the  Shqft. 

I  cannot  anawer  Ur.  Thrower's  question  as  to  tbe 
power  required  for  his  lathe.  If  Mr.  T.  makes  any 
experiments,  and  would  state  the  results  in  your 
paper,  I  should  be  much  obliged. 

/  have  never  tested  the  ahovc  plan,  nor  Indeed  any 
other.    }Iy  model  has  no  regulator.         H.  Acoar. 

PS.— Instead  of  cords  nnii  weights,  steel  springs 
might  be  used  to  catch  the  Bulls.  Tbe  springs  should 
of  course  bo  strong  enough  to  «od.,..». 

resist  an  ordinary  wind,  and  y  '™'"'^ 

iri-sk  enough  to  yield  to  a     ...,  til 

g«le.     Tbe   sails   should  bo     "*"•         "^ 
much  larger  tban  I  have  re-  I  arm 

pr  )^ented  them  either  In  this  ' 

or  my  former  letter.  If  there  were  four  soils,  one 
oorJ  only  would  be  in  tension  at  or  about  A,  Fig  2 
at  any  one  time.  If  there  were  eight  sails,  two' 
weights  would  be  needed,  and  cords  1, 3, 6  7  must  be 
tie  i  to  weight  No.  1,  the  others  t«  weight  Ho.  2. 

Sir,— My  reply  to  Mr.  Thrower  and  "P.  P."  was 
forwarded  to  your  address  before  the  nnmber  of  the 
E.voLisn  Mechanic  containing  Mr.  Vallaace's  letter 
readied  me. 

Imostapolo^seif  Ihsveat-all  tefrliwndWr.  "Val- 
lanco's  patent,  but  at  present  du  sot  understand  very 
exactly  how  far  onr  plans  agrac  Would  Mr  V 
kindly  send  a  side  view  of  bis  asUl,  with  sdUs  and 
apring  ready  *or  action  ? 

I  have  never  made  any  use  of  snine  «inept ««  a 
motive  power  to  a  smnl  1  model  raft  fl  tte<l  with  padd  lo 
wheels.  I  thought  itipaeslUy  miebt.be  employed  t« 
loree  n  -vessel  against  the  wind.  'Olumslooas  of  'wock- 
mapBhlp,  howfver,  and  dispropertien  between  ealls 
and  paddle-wheels  prevnitod  my  «niiitu;  at  -any 
decided  opinion  on  tbe  subjeot. 

I  have  known  my  mill-revolve  with  only  onosall  op 
but  fancy  it  would  do  so  only  in  a  high  wind,  my 
model  being  too  small  and  Ill-mode  to  admit  of  much 
momentum.  h.  aloau. 


"F.E.A.S."  AND  THE  NAUTICAL  ALMANAC. 

SrR,— In  answer  to  a  query  from  "  Kqnatoreal,"  con- 
cerning tbe  tables  of  Jupiter's  satellites,  that  appear 
in  the  "Nautical  Almanac,"  "F.K.A.S."  has  employed 
language  which,  I  think,  is  susceptible  of  misconstruc- 
tion, as  it  may  bo  thought  to  censure  the  authorities 
that  publish  the  "  National  Ephemeris." 

Tlio  business  of  the  computers  of  the  "Nautical 
Almanac,"  Is  to  accnratoly  deduce  certain  results  from 
certain  tables,  and  tbe  predictions  concerning  the 
phenomena  of  Jupiter's  satellites,  ate  in  this  respect 
OS  accurate  as  ony  other  part  of  the  work.  I  will 
remind  •' F.K.  AS., ^' that  the  ueo  of  an  ephemeris  is 
not  only  to  suable  astronomers  to  observe  certain  phe- 
nomena, but  to  enable  them  to  niakecomparlsonn  be-, 
twecn  tUcassumed  theory  a-.«d  the  observed  fact,  and  so 
to  derive  the  amount  ol  correction  that  must  be  applied 
to  tbe  elements,  to  bring  the  theory  in  accordance 
with  the  observations;  ond  when  the  elements  of 
Jupiter's  satellites  come  to  be  re-discussed,  the  dis- 
cordances between  tbe  predictions  and  the  obierva- 
vatlons,  will  be  of  the  greatest  use,  and  the  accuracy 


THE  EELATION  OF  POWBS  TO  AHSfiTURKa 
INTELESCOPB6.-TO  "HUG«."  ^^^ 
Sir'— With  refsrenee  *o  this  suWeot,  I  do  si>t>lbiB]c 
the  explanation  of  "F.E.A.S'  satiateetory.  It  la 
evident,  that  If  the  msjgnlf ying  powerof  a  leleMope. 
caiterit  paribus,  be  doubled,  the  image  of  thedMect 
on  the  retina  will  then  occupy  an  area  four  ttaea  &s 
great,  and  eonaequeDtly  the  Iniensity  of  tbe  Ughtsakat 
be  reduced  to  one-fourth  ;  therefore  an  object  ghwaof 
four  times  the  area  would  be  required,  ■e,ofMrlee 
the  dtameter.  From  this  it  wlU  be  understood,  ifeat 
tbe  pewer  4o -be  vaed  must  »ary  direcUy  astheaner- 
ture,  and  not  as  the  area  of  objeot-glass.  as  "  Baoo  " 
supposeB.  Tj.  X.  rvmSm. 

VIOLIN  VARNISH. 

Sir,— A  week  or  two  ago  a  letter  appeared  In  tha 
Emolibh  Mechawic,  signed  "B,"  Inviting  discua- 
slon  on  the  subject  of  vioUn  ramlsh  ;  but  although  It 
appears  to  mo  a  subjecteminently  worthy  of  attention, 
and  of  interest  to  a  considerable  number  of  yoor 
readers,  "  B.'s"  letter  has  not  at  present  elicited  any 
"P'y-  I  venture  to  write  this  letter  In  the  hope  that 
the  subject  may  be  re-opened  by  attracting  the  atten- 
tion of  some  of  yonr  chemical  subscribers  or  others, 
although  they  may  not  themselves  be  directly  inte- 
rested in  the  construction  of  the  violin. 

The  requirements  of  a  good  violin  vsmish  are,  that 
It  should  ofl^ord  protection  to  the  wood,  but  at  the 
same  time  it  must  not  Interfere  with  the  vibration  of 
the  ln,itrument.  All  the  ordinary  varnishes  mads 
from  gums  and  resins  are  quite  aMwltable  for  violiaa 
since  thev  do  not  allow  the  wood  to  vibrato  freely 
Jl.  Grivel,  who  professes  to  have  re-di(covered  tba 
bid  (..remona  varnish,  eays  that  »ot  one  of  the  sub- 
siaaces  used  in  onUnary  varnish  Is  used  tn  compound- 
ing It,  and  that  it  is  a  spirit  varnish.  If  this  latter 
assertion  is  tree,  it  upseu.the  generally  received  opi- 
nion that  the  Cvcmona  makers  varnished  In  oil. 

There  ate  many  who  insist  that  the  sole  cause  af  tbe 
superiority  of  the  Cremona  Instruments  is  the  .var- 
nish with  wbloli  they  are  covered ;  but  although  no 
one  who  has  studied  the  subject  properly  will  bMd 
this  idea,  no  one  will  deny  that  tho  varnish  is  of  very 
great  Importance ;  and  any  binta  in  tbe  Mroba:M>c 
would  be  iilghly  Interesting  to  many. 

In  coBclusion,  I  mov  snggest  a  method  by  which  the 
fitness  ef  a  varnish  for  musical  purposes    rould  bo 
tested.     Two  thin  slips  of  the  same  wood,  and  of  Vbe 
same  dimensions,  If  made  to  vibrate  in  the  samesaan- 
ner— that  is,  made  to  produce  the  same  nodal  divi- 
sion—will render  the  same  sound.    New,  If  one  of  two 
such  rods  be  covered  with  tbe  varnish  under  exanti- 
nation,  and  then  both  rods  be  caused  to  vibrate  ag-ain, 
tbe  effect  of  tho  varnish  will  be  at  once  apparent.      Iz 
tho  varnish  be  bad,  the  covered  rod  will  give  a  low 
Bound  than  before  :  but  if  a  varnish  could  be  fooal 
that  conld  be  applied  to  the  wood  without  li  iiti  m 
the  sound,  or,  in  other  words,  without    InterferlaK 
with    free    vibration,  the   desired  result  would  ba 
obtained.  J.  T. 


HOW   TO   MAKE   AN  ERECT  DECLINING 
SUNDIAL. 

Sib,— I  am  not  about  to  repeat  In  this  letter  what 
has  been  offered  In  a  former  one,  and  for  those  wba 
wish  to  know  wbst  an  erect  declining  sundial  ta,  X 
will  refer  them  to  No.  262  ot  tho  Enolish  Mecbajiic, 
page  too.     My  object  now  is  to  state  the  method  ot 
constructing'  such  a  dial  by  tbe  terrestrial  globe,  whleb 
may  be  of  service  to  those  who  prefer  doing  it  thia 
way  to  workiagitoutby  trigonometry  and  logarithma. 
All    sundials,  whatever  be  tbe   declinatlou   of    the 
place,  may  be  made  upon  the  principle  of  a  borizcmtal 
dial,  if  we  only  know  tbe  latitude  and  longitude  of 
the  place  to   which    the   declination    of   the   plane 
answers,  for  all  are  oonfttructed  for  tho  meridian  of 
some  pariioular  conntrv  ;  and  in  declining  dials,  the 
reason  of  the  substller  line  being  at  a  certain  dlstaooe 
from  our  12  o'clock  line  is,  because  the  country  where 
it  would  be  a  horizontal  dial  has  the  time  earlier  or 
lat«r,  according  to  tho  deotinatiou  of  the  plane.    Tboa, 
f or  Instonce,  we  nil  know  that  the  time  InAfrlcala 
later  than  In  Louden  ;  that  when  it  is  Ibr.  ISmin.  at 
tbe  Cape  of  Good  Jlope  it  Is  12  o'clock  at  London; 
consequently  the  sun  will  come  to  tbe  meridian  of  any 
place  In  that  country  sooner  tban  here.    Suppose  tba 
piano  on  which  wo  construct  our  dial  decline  from 
thoN.  towards  tho  K.  63°,  we  sbgli  find  by  the  globe 
that  such  a  plaoe  corresponds  to  o  place  near  tbe  S. 
coast  of  Africa.    We  must  first  count  IKP  from  that 
point  on  the  wooden  horizon,  which  will  be  87°  from 
the  S.  towards  tbe  E.,  and  having  made  a  mark  on  the 

globe  whore  it  touches  this  point  On  the  wooden 
orlzon,  wo  must  bring  it  to  the  brazen  meridian,  and 
then  wo  shall  find  its  latitude  and  longitude.  'VTa 
must  remember,  however,  to  have  the  pole  elevated  to 
tho  latitude  61°  30",  and  tho  meridian  of  Greenwich 
under  the  brozen  meridian.  We  shall  then  iind  tba 
laiitudo  to  bo  ii°W  S ,  and  the  longitude  3:i°  E.  TTa 
dilTerunco  of  time,  therefore,  Is  ibr.  I2mln.  ;  but  utt 
would  bo  very  Inconvenient  to  subtract  this  amouat 
Iroin  our  dial,  we  can  arrange  the  hours  for  the  latt> 
turte  of  Loudon  In  the  following  way  :  Keeping  tM 
giolo  elevated,  wo  may  pass  a  thin  strip  of  Broa 
across  it  graduated  to  1S0°,  or  a  thin  tape  woull 
answer  the  purpose— one  end  of  It  must  be  placed  on 
the  wooden  horiiun  exactly  at  the  degree  of  tlie  wall's 
declination.  Thus,  we  must  bring  one  end  of  It  to  (n° 
from  the  N.  towards  the  E. ;  we  must  then  paaalt 
under  the  brazen  meridian  across  the  xenlth,  whteh 
as  the  f  lobe  is  elevated,  will  be  m°  from  the  Pole,' 
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^i^Ktarowl  *»  BMUt^  piMe  »l  tOf  from  th*  !v 

S^!^  :»•  W. ;    lh«i  thero  wUl  be  »  hemUDhrre 

■I  i  .--■  the  merldl»o»  paadni;  ihrouah   p°  (iiol 

iS^aamatm  irl  .be«i,  wiilehtbe  Upe  cu«  wfll  b«  th. 

i^^tt    It  ■"Till  be  •een  bf-hnpectlon  lh«t  they  »re 

3^fiji— I  saxlts.  «.nd  tJietp  width  may  b*  atcertilned 

^^^^^wlth  the  ooadrant.    They  will  I* 'o""!! 

S.%-Tvin  as*  I*'!  rit.  *8»5»';  VI.  «"  is-;  V, 
:^-^-  43-  -'  t»»B  wtll  be  the  morolog  houn  ;  the  afternoon 
ia^rm.  taelBr  farther  away  from  the  meridian,  will  be 

T?T»'«r:  wiwt  Uw  «f«  wUl  !•»»•  tlwplaBe.  Th; 
^ii^tm  *t  tbe  «rf  le,  »ad  it*  distanea  from  the  n 
M-ilMt  a»  aay  »l*o  be  found  by  tbe  g-lobn.  aad  la 
TjT^  T^t  hf  etrle  puaiici  to  tbe  asiaot  tbe 
www.  a^Fiiiit  (Otte  K.  aad  S.  Polei,  we  moat  form 
■  rMrt-a^kHi  apkarloal  triuxle.  and  thie  may  be 
dn*  »r  —r  latrbliMn^  pmims  thran^b  ft  plane  j net 


*>»  4Mnt  tarn  Ue  potat  ot  dMsllostloD ;  and  ae  It  It 

\smrMniialilciaBBai  STmr  oaerldtoti  oo  « terw^al 

tWbe,  WB»r.  f*  anmaMoie*.  »»fc«  »»»»'»'  ^I^^rrS' 

Ht  tn  Cm  eMm  until  it   toof*^  Jg°.??"  >^*; 

folMMerrlathe  S..  Vtm  i»  wtn  be  ««»  dUtant  from 

te«a«fdeeasKti0n.  sad  •«»  •  right  •■lie  will  be 

lmri;ikata  the  notet  wlwre  it  cata  the  tape,  or 

STfHe  nmtwr  of  decree*  on  thto  mjrtdlaB 
nrb*  meMoredbr  tbe  q«B<te^u>l>nckonlii^ 
./role  U>  the  p«t  -»»wc»l» «M« the  tape^a 
AxIflMta  of  tbe  atyfeTwhich  will  be  '•""ifj'"' 
bib  MiMle  SB"  -Vr.  aad  lb<^  number  of  decreea  on 
«»«(•«  (trip  of  «»™«i.re«to^oB  fHMi  iheaealih 
wSHfol  wtaare  It  ewe  thamjrtaua,  will  be  the 
teetol  tbe  •nbetUerUo*  Cram  tbe  ISoeloek  llae, 
■Kly.l9^«6',a*cr  wbieb  tbe  atyle  nuut  be  erected 

I  TSS^^oi  tbl»  «»*  I  »ede  eoieaaaeagoon 

i         itevaQot  m.ti(»*e,  ■mmVa^  it  o«t  ttraaby  tbe  globe, 
f         u4  <ik<n  -rertfrV**  t*i»  le- 
>  tdn  b)  UvB    tarmnta     te 

t  tttCMomMTT.   «aA    Vt   »»- 

nren<.<ibe  v<«V«"»  »*™5"- 
dM.  U\»  am"«taaeC«V  VteA 

ot  till,  aad  ka  often  to  \» 

Mtirttb.      Tbe    bom-area 

mw  aiae  be  feood    bgr    tbe 

Ji  C: :  tma.  A  :  et".  A.  C  D. 

.-.BCD  i»  known  ;    ibrn 

alia,  cof  BCD:  ce>«  AC 

D  :  MB-  A  C-  tan.  B  C,  wU<rb  wfll  (ffre  tie  ttominj 
tain :  bet  fi>r  the  aftemooa  bom  wemaitmake 
tie  •«/•  A  C  B,  30»  +  W".  wbleh.  worked  oot  by 
bnitttat  will  cjra  tbe  diataaee*  mgoiied.  I  bope, 
STtolnuh  tbeee  reoaarlca  on  diailbv  !>  "o*  '"•'" 

UiMr  T.  S.  H. 


\r 


TcranrG  Brrwos  with  a  foot  lathk 

%Lr-l  boBsbC  a  small  foot  iathe  aboitta  month 

TbrOiiUe  porpoae  of  tnmlag  bnoM.     Tbe  »lio 
*  I.  H'  onui^r.   with  a  2'  2-  fly  wSeeL    I  hare 
■MtaaMAeiable  amoant  of  lime  to  tryinc  to  find 
ast^b<  wbieh  I  could  them  itbebna|i«)>P*odlly, 
•^  HMtttoa  or  four  dIfTcrent  waya  wltboat,  I  may 
Hr.liy«M«aaa     I  bare  n*  doubt  there  U  a  proper 
■ackvC  if  X  only  knew   of  it,  by  which  I  coald  turn 
tlWBWilh  crat  ap^sd,  and  fear  I  am  only  expoiing 
jar  eaat  u(  inarbaalf  t    akIU  la  ajJcinj;  a  quetUou 
waff*    I  ban  ao  &kab«  ta    aimftle  cuooKh  tu  tbe 
laittMeA    I  .haa  be  rery  thaoklal  if  you  or  any  of 
(te  readers  of  yoor  Tatoable  joamal  can  lell  me  of  a 
ensd  otMn  or  laaciaaHru  by  wbieta  1  can  aeeompliab 

S^^mS.  r-  KEII1.T. 

TCKBET  Cl,OCK. 

^n.—Wai  T«8  kiodJy-  allow  me  to  aak  SMaey 
Ihjilam  If  Ua  wlil  explain  tbe  maancr  In  whiota 
tte  hour  and  qaarter  tralna  of  hit  clock  are  dli- 
^■raed  and  alao  to  explain  tbe  windlas  more 
tte»  and  bow  tbs  motion,  work  it  eorked.  Can  the 
tkif^' te  Been  Id  action  ;  if  ao,  where  and  itt  whit  time  ? 

COXPEHSATIOH. 


portlonate  cost  of  betler  Kum  would  be,  and  how  large 
his  proflts  are  1  Ono  million  and  n  half  l»  the  arerafe 
amount  netted  by  the  Postmnstcr-Genera'  annuallyl 
One  would  thiuk  th«t  out  of  bhis  a  trifle  might  he 
found  to  pay  (or  a  better  quality  of  gum.  I  bope 
that  a  cbanee  for  tbe  better  will  soon  be  effroted. 

"  Tkrset  DENaoY,  LlTfrpool. 

rXo  doubt  a  letter  or  two  addiested  to  the  Post- 
matter- General  would  bB  the  meant  of  putting  the 
matter  righl.-Ki>.  K.  M.]  • 

THE  "  MACCLESFIELD  "  VELOCIPED*. 

Sir  —This  machine  wat  made  from  my  own  design 
by  a  eoachbuilder  of  the  same  name.    It  coat  me  £7. 

Itt  ttlal  trip  waa  an  utter  failure.  The  maobina 
weat  beautifully  up  the  street,  but  the  driving  wheel 
refuted  to  bite  on  the  road.  When  that  diflioulty  was 
overcome,  I  found  it  hard  work  ta  get  up  blll-another 
alteration  wat  suggested.  The  machine  It  beautifully 
balanced,  and  T>-locipede  rldibg  becomes  a  pleisnre 
(without  toll).  This  Is  tbe  only  machine  where  a  large 
driving-wheel  can  be  used  with  any  degree  of  comfort. 
A  sain,  driving-wheel  glvei  486  pnllt  of  the  lever  to 
tbe  mile  j  4«in.  take*  MU  puUt  i  and  a  COIn.  354  pulls  ; 
weight  about  851b.,  which  would  be  no  mtterlal  con- 
alderatlon  when  one-thlid  the  movements  art)  saved 
betwixt  uting  a  .lein.  drlTlng-wheol  and  a  60ln.  Price 
ought  not  to  be  more  thao  8  zuineat  to  have  a  durable 
muhine.  This  machine  workt  by  the  hand  at  weU  at 
the  feet.  It  needs  no  tpringa,  and  the  maker  wiU  net 
let  out  any  on  hire.  .   „      ,    ii  i  j 

J.  STAJIWA.T,  Klng-ttreet,  Maeolaifield. 

A  GOOD  INSTRUMENT. 
Sib,— "G.  C."  mentlont  my  name  in  the  KsouiiH 
Mbcbaxic.  at  the  potacjtor  of  a4iin.  Alvan  Clark, 
and  wbicb  be  very  Justly,  I  think,  deserlbes  at  <i  nee 
Inttrnmeat.  1  have  oMlyhad  the  iBttrument  some 
two  or  three  months,  but  have  uied  and  tetted  It  a  good 
deal  In  the  time.  It  leemt  very  perfoct  in  both  tiellar 
and  planetary  delnlUont.  It  will  clearly  divider 
Arletle.  ijOrlonls  it  appear*  to  toparate,  but  the 
tmallerand  dull  coloured  star  it  a  little  flattened,  y 
Andromeda  it  elongated,  and  alts  (  Cancrl,  tlighUv 
I  think  1  but  in  this  case  1  am  tpeaking  from  only 
one  observation.  The  followbig  minute  »ta«»  I  have 
teen  with  this  glaw :— The  5th  and  «th  start  iu  trape- 
xium  i  tbe  Otb  about  three  or  four  timet  in  tbe  last 
two  montha ;  the  faint  companion  to  X  Orionli,  a*  a 
tteady  object,  and  with  all  powert ;  the  ISth  magni- 
tude comet  to  it  Arietia  on  throe  occasiont,  ttcadlly, 
with  !:«  power  ;  T  Orlouit,  with  nearly  all  pow  era  j  15 
Monoceioiis  (luadmple.  Tbe  vmall  start  in  Sit,'ina, 
Arinnis,  and  the  11th  magnitude  ttar,  companion  to 
A  Lyra,  are  not  "put  out"  with  a  power  of  400,  al- 
though are  of  court*  not  so  well  seen  as  with  a  much 
lower  power.  1  have  seen  six  specks,  or  craters,  on 
tke  lloor  of  Plato.  Jupiter  and  Venus  I  havo  seen 
beautifully  defined.  I  have  an  achromatic  eye- piece, 
giving  a  power  of  about  600,  and  I  have  teen  with  Ibis 
power  Venus  defined  really  wonderfully  well. 
Jupiter  want*  more  light,  nud  I  have  generally  found 
220  high  enough.  The  outline  of  the  disc  is  sharp, 
with  any  i.ower,  bat  with  a  high  power  there  is  not 
tufflclent  illumination  to  show  the  fainter  belts.  'Ibero 
it  a  pccullariiy  about  this  O.G.  which  1  never  met 
with  before,  and  that  is,  that  the  two  aurftcca  of  the 
crown  lens,  aro  worked  to  tho  same  curve,  and  either 
surface  seems  exactly  to  lit  the  concave  flint.  Un 
trying  the  telescope  I  found  tbe  O.O.  would  per- 
ferm  wonderfully  well  with  crown  lent,  turned 
either  way,  and  it  took  mu  tome  little  time  be- 
fore I  became  aatislied  which  waa  the  bestposliion 
for  the  crown  lens.  I  find  with  crown  lent,  placed  in 
one  position,  the  O.  G.  will  not  bear  a  ring  aperture 
BO  well  ta  In  tlio  other  position,  but  with  the  full 
aperture,  deflnititn  is  very  good,  and  this  is  the  posi- 
tion In  whiob  the  Icnace  were  placed  when  I  received 
the  O.  G.(sccond  hand).  My  experience  leavea  mo  to 
prefer  the  reversed  positloa  of  the  crown  lens.  1  bad 
an  opportunity  of  loolcing  through  "  G.  C.'e,  "tele- 
scope, SJln.,  mentioned  in  the  Mechawic,  and  I  find 
It  gives  very  small  star  discs.  I  am  an  unbeliever  In 
size  of  star  discs,  varying  with  aperture  alone.  Irre- 
spective of  the  local  length  and  flgure  of  speculum,  or 
curvet  of  object  glass. 
W.  MATTUEW8,  llUl  House,  Gorletton,  Yarmouth. 


What  It  wanted  It  a  tlmple  yeatt  that  will  act 
on  flour  like  brewert"  barm,  and  that  can  be  eaiily 
made  by  ordinary  person,  good  bread  from  powdera 
or  German  yeast  being  an  impoeslbtllty  to  those  wbe 
know  what  bread  really  la.  T.  Erce. 


CB088-B0Wi 

Sir,— A  correipondeat  In  your  paoer  bai,  through 

Jour  kindneaa,  asked  Instructiona  ana  dlmenalona  to 
elp  him  in  conatrncting  a  croaa-bow.  I  enclote  a 
drawing  of  one  I  aomo  years  baak  obtained  ot  an  old 
family  in  the  New  Foreat,  where  they  weteoaMt  te 
tboot  deer  and  rookaontlia  latepariod. 

A  iaa  niece  otiranlB  which  to  place  tb*«oe«ttbe 
foot  whllat  ttringlD(L  B  B,  two  ltan<breiW)  ceanect- 
iDg  tblt  toe-rett,  the  tteel  bow  and  atock,  at  tbown 
In  No.  2.  C  C,  the  ateel  bow,  IJln.  in  width  at  top, 
gradnatlng,  from  the  bend  to  each  extreme,  to  {in.. 
Saving  a  Ibrk  to  reeelve  the  bowstring.  D  Is  a  groora 
ot  smooth  horn  to  faelllute  the  slide  of  arrow.  £  U 
a  bone  aoak  In  the  ataek  of  the  bow,  oa  whloh  tha 
trigger  aeta,  to  keap  it  ttmng.  It  Is  of  ciroalar  fona, 
projecting  above  the  stock  of  tbe  bow,  and  It  grooved. 
When  tbe  trigger  It  looted,  this  bona  tnnw  aad  pre-. 
pels  (he  arrow,  tbown  at  A  No.  2.     F  an  utripa'Ot!. 


TOTSOSOUS  POSTAGE  STAMPS. 

^ar-T  went  to  eee  a  friend  of  mine  one  night  latt 

~^  1^  iamb  to  my  aurprite,  found  him  tuflcring 

l^a^(«t  TomltlDg.  A»  ho  raemed  quite  well  when  1 

■■■laaat  moo  ut  the  aame  day.    I  asked  the  cause 

<^llaaiBcx«  and  bo  informed  mo  that  he  had  been 

■  ciaxucitr    of    clreulora  by    poat    that 

saitWi  the  trnm — ot,  belter,  tho  "glutinous 

eafflreetiw  _„  ,ha    bwk  ol  tbe  penny  itamtn  bad 

■ate  him  tart  adc        No;r  It  not  this  too  bad?    It 

llTiar  — HiMU)  abudder  to  think  what  this  stuff  is 

•rrnpcM-ilor .  aad^vo  know  for  certain  that  aomo  of 

it  iBaM  raakown  the  tliroaU  nf  ttamp  ntert.    Thero 

xn-sesy  -oreuy.  patent  "  little  ilevicca  lor  wotting 

yatutcK  rtaeiM.  bnt  how  many  u»e  them?    Vie  can 

•adi  IS)  Lba>  V3  unt  of  eveiy  10:>  x  I  am  pn  consumed 

■»  lie  kuifl.im  arc  wetted  with  the  mooib.     The 

*^er  t.r->i-»-J  iab»t»  art'    free  fr(»in  lliit  concoction  ; 

a»J«&  ai»  tbi;  'ktainua  of  the  Inland  llevcuoo  Uepart- 

•■»     WTtairiciwc  lia»  Ibe  Po»tma*tcr-(ien«isl  lor 

^''—lacely  eot  expcnto,  seeing  bow  am.ill  the  pro- 


BBEAD  MAKING. 
Sib,- I  should  feel  obligee,  if  any  of  vonr  readers 
could  give  me  a  good  recipe  for  the  making  of  yeast 
or  barm.  It  it  sometimes  dlfflcult  to  get  it  fVoin  tho 
brewers,  even  in  the  country— I  moan  in  remote 
places,  and  In  London  you  can't  get  It  nil,  and  if  you 
wish  to  bake  your  own  bread,  you  must  put  un  with 
baking  powders.  For  my  own  part,  I  don't  believe 
they  are  wholesome,  and  am  afraid  they  leave  an  In- 
jurious deposit  on  the  system,  if  long  used.  Besides, 
the  bread  mnde  in  this  way  It  not  light,  neither  Is  it 
heavy  and  (no  matter  what  pains  you  may  take  in 
mlxlngl  It  is  anything  but  satisfactory.  1  have  tried 
Liebig's  method,  Borwick's  mothod.  hydrochloric 
acid,  carb.ainm.,  carb.  soda,  Ac.  :  but  they  are  really 
fallnret,  and  not  equal  to  broad  mnde  wllh  brewers' 
yeatt.  Lieblg'a  mode  ia  the  best,  but  still  the  bread 
18  not  snfficioiiily  llsht.  Borwick't  powders  any  one 
can  try.  as  they  are  soM  at  many  places,  and  are 
panegyrised  from  day  to  day.  I  have  found  them  in- 
effectual, but  for  those  who  are  not  particular  the  fol- 
lowing form  is  peihaps  as  good  at  any,  and  any  per- 
son can  make  it  for  next  to  nothing,  tbeco-t  being 
very  trifling;  Gnmnd  rice,  lib.;  carbonate  of  soda, 
jib.;  tartaric  acid  (crushed  very  finely),  Coz.  To  be 
kept  Iu  a  dry  pliico,  in  a  etotipered  bottle,  or  well 
secured  ftom  tlu'  nir.  Use  it  Illio  other  baking  pow- 
ders. A  good  Boit  nf  ycHst  i»  made  in  llungiiry  from 
bran,  and  1  believe  the  IVrsians  use  pia-e  iwhich  arc 
wiadyi  for  the  .^aiiie  |mi  pae.  Imt  1  iim  i^'oorant  of  the 
prncers.  Teet..t:>l  biirni  is  inudu  of  potHtiies,  flour, 
iiops,  and  brown  >\\Mi\r,  <iuickcned,  I  think,  with 
iriwera'  yoni.!.  0>l'ljett  rpooiiiinenils  n  kind  of  rokc, 
roniiciii  suinmfr  time,  of  rye  ilnur,  but  tbe  proceat, 
although  satisfactory,  is  inconvcuieut. 


iron  to  strcngfien  the  stock  and  keep  the  bone  to 

flace,  having  a  tranaverse  pin  on  which  to  rest  tbe- 
natrument.  to  claw  tbe  string  back  over  tbe  bone  E. 
G,  an  iron  loienge  pin,  with  two  bone  pint  for  sight- 
ing. No.  3,  the  instrument  to  claw  back  string  H  II, 
Saas  each  tide  of  ttock  bebind  the  F  tranirerse  pin  la 
rawing  of  croesbow.  1 1,  two  claws  put  to  the 
string  of  bow,  when  the  handle  J  la  drawn  back,  and 
bringa  the  string  to  shooting  position.  B  No.  2  it  a 
piece  of  iron  eimllar  to  tbe  guard  of  a  carving  fork, 
and  keept  the  trigger  to  place.  When  this  it  pushed 
forward,  the  bone  A  passes  round,  and  the  string 
releaaed,  ptopela  the  arrow.  The  bow  ateel  ia  iln. 
thick.  The  atring  muat  be  a  very  atrong  tendon  of  an 
animal,  or  bullock  twistle.  The  atock  la  2ft.  2 Jin.  in 
length.  F.  B.AB«YUi,Chrlstoburoh,  Hants. 


GUM  ACCIDENTS. 

Sir,— As  a  bnmane  man,  yon  will,  I  am  sue,  Insert 
the  following  description  and  drawings  of  an  Inven- 
tion of  mine  for  preventing  tbose  deplorable  accideota 
resulting  from  tbe  unintentional  discharge  of  flre- 
arma.  Kach  accidents  aro  almost  iavarlably  caused  by 
the  cocks  becoming  caught  In  hedges,  bushes,  etc.,  or 
by  tho  gun  being  careleaaly  or  ignorantly  carried  at 
full  cock,  when,  of  courae,  any  accidental  touch  on  the 
trigger  Area  the  piece,  and  tho  reault  la  frequently 
wounda  or  death.  My  Inveatlon  la  aimplo.  atrong, 
and  Inexpenaive  ;  can  be  attached  to  any  gun-locktj. 
makes  guns  much  aaferj  prevents  wear  of  loeka,  and 
removea  the  necessity  of  always  bringing  tho  gun  to 
"  half  cock  "  before  crosaing  hedges,  walla,  etc  I 
merely  add  that  having  no  pecuniary  Intereat  what- 
ever Iu  the  invention,  luid  not  having  patented  it,  all 
peraons  me  at  liberty  to  uae  it.  A  the  cock,  with  the 
iiolchea  B  B  B  cut  or  filed  on  its  front  edge.  0  is  a 
steel  entch,  with  a  square  bole  through  It,  into  which 
the  boss  or  button  D  lits.  U,  a  milUd  boss  or  button, 
counleraunk  nt  the  top  to  receive  a  small  acrew  and 
washer.  It  has  a  hole  (Irillcd  through  it  to  admit  a 
stout  steel  pi«,  upon  which  it  turns,  und  wbicb  it 
rivetied  to  the  lock  pinte.  K  ia  a  small,  abort  ateel 
peg.  also  rlvcttcd  to  the  lock  plate,  to  prevent  the 
catch  C  from  going  below  the  lowest  notch  B  in  cock- 
log,  and  to  support  thu  cook  II  the  Wigger  abottld  bo 
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[Maboh  25, 187«. 


aeeldtDUIlr  pnlled.  F  F  F  are  Krewi  to  futen  the  I 
eoTer  or  o»p  H  to  tbo  look  pUte.  K  Is  an  ordinary  V 
eprlni;.  The  notohee  on  the  edn  of  the  cock  need  not 
be  cat  qnlte  aeroM  the  edire  of  the  cock,  but  the  face 
ot'the  cock  oan  be  left  unaltered,  so  that  the  notcbei 
majr  be  nnseen.  Of  conne  C  and  O  may  be  made  in 
^me  piece,  if  preferred.  H  la  a  cap  or  oorer  made  of 
etoot  •heet-ir^u,  caee-hirdened,  or  of  thin  eteel.  In 
tK>me  look!  It  wlU  be  necRHtn  to  place  the  frnard  In 
the  rear  Instead  of  the  front  of  the  ooek.  In  that  case 
It  will  only  be  neeesetry  to  Invert  the  ipiard  and  eat 
the  notches  In  the  rear  of  the  cock.  To  set  the  gnard, 
turn  the  boss  D  towards  the  cock,  and  to  throw  it  out 
of  (rear,  turn  It  from  It.  I  have  sererely  tested  my 
Inrentlon,  and  find  It  noTer  fslla.  One  of  the  notches 
B  is  for  full  cock,  another  far  halt  cock,  and  the 
tipper  one  Is  for  seeurinf;  the  cock  In  case  it  should  be 
«eeldentally  lifted.  I  sincerely  hope  that  the  Baines 
safety  guard  may  be  of  senrlce  to  my  oountrrmen, 
and  that  it  may  be  the  means  of  sarins  human  life. 

HeHBT  D.  BA.IIIE8. 


DBA.Wm6  FOE  THE  UILLION-No.  IV. 

Sib,  -T.  1  to  4.— Oontlnnatlon  of  cylinders  and  sones. 
Many  flovres  are  combinations  of  cyllniiers and conea 
Draw  alwars  flrst  the  envetoplnir  prism,  the  rreat 
outlines.  Qenerallse  your  exerclae,  put  the  solid  In 
other  positions  :  p.  ex.,  horizontally  instead  of  verti- 
cally, fte. 


In  your  pijces  of  late.  To  threw  some  Il);ht  on  the 
controTersy,  I  bee  to  send  an  extract  from  an  Ame- 
rican psper,  which  has  recently  been  sent  to  me  by  a 
friend  on  the  other  side  of  the  water. 

Ah  Old  SrascRiBEB. 
"  Dnrlntr  the  last  few  years  heatiufr  with  aas  in  dif- 
ferent ways  has  been  Introduced,  and  doubtless  this 
made  of  heating  would  eqjoy  a  far  more  extensive  ap- 
plication on  account  of  Its  cleanliness  and  simplicity, 
were  It  not  fer  the  high  prtoe  of  Illuminating  gas  on 
the  one  band,  and  the  impracticability  ol  generating 
gas  on  the  principle  of  Sleman's  gas  generator,  on  a 
small  scale,  on  the  other  hand.  The  supply  of  a  cheap 
article,  seems,  therefore,  very  desirable ;  and  this  ob- 
ject, we  learn,  Is  about  to  be  realised  by  the  gai  works 
now  building  at  Fttrstenwsld,  near  Berlin.-  The  ess 
Is  to  be  generated  from  lignites  at  i<Hir<tenws1d, 
about  22  miles  from  Berlin,  and  carried  to  the 
latter  city  by  means  of  pipes.  For  this  purpose 
there  will  be  erected  at  FUrstenwsld  12  belldings,  each 
10SbyA2ft.,  with  an  sRgregate  of  70  fariMoes.each 
containing  10  retorts.  The  furnaces  will  be  provided 
with  Sleman's  regenerator.  The  gas,  after  having 
been  freed  from  tar,  water,  Ac,  by  pa-sing  throneh 
condensers,  is  broufht  to  Berlin  throngh  a  series  of 
pipes,  4tt.  In  diameter.  Into  which  it  is  forced  by 
4  oyllnder-blasts  ef  7t.  7iin  diameter  and  6n.  stroke. 
The  blasts  are  propelled  by  4  stesm  engines  of  Sft. 
stroke,  and  SWhorse  power  each,  capable,  however, 
of  working  up  to  SOO  horse  power.  The  pressure  of  the 


the  FKitenwald  lignites.    The  components  of  the  caa 
at  •  speelBo  gravity  of  O'MSl,  is  said  to  be  *•  (oUowB  * 

Bydrogen        42-Mpereent. 

Carbonic  oxide         ..       ..  400<i  „  „ 

Heavy  aarborrettcd  hydrogen  11*37  „  „ 

Nitrogen          3 17  „  » 

Carbonic  Add           2'61   „  „ 

Carborrtttcd  hydrosen  (oonden- 

ilble) 1-09  „  M 

100-00 
It  this  oompoeltlon  of  the  gas  oan  be  regularly  mala- 
talned  tbronghont.  It  will  answer  It  purpose  perfectly. 
The  experiment  shows  that  3000  cubic  feet  of  the  gms 
are  equal  In  heating  power  to  one  ton  of  lignite,  or 
one-third  ton  of  hard  coal.  The  price  at  Berlin  i« 
rated  at  12^  cent*  gold  per  looo  cubic  feet,  and  the 
cqai valent  of  one  ton  of  hard  coal  will  cost  In  Berlin 
1  doL  12}  cents  gold.  The  opacity  of  the  works  are 
cslculated  at  0,900,000  enblc  feet  per  annum,  or 
about  101  millions  per  day,  which  it  is  tald  will  oorer 
the  demand  af  about  half  the  city." 


THK  WOEKINQ  OF  SRANITB  lU  AKCIBNT 
TIKKS. 
Sib,— Oranlte  Is  now  commonly  planed,  turned  is. 
the  lathe,  and  polished  by  machinery,  but  It  is  verv 
questionable  if  It  is  wrought  more  beautifully  than  It 
was  by  hand  in  ancient  times.  Kgypt  shows  examples 
of  what  patient  labour  oan  effect,  but  India,  frass 
whence  ft  is  probable  Egyptian  clvUlsatton 
derived,  yet  posseises  monyments  of  early 
skill,  which  are  hardly  equalled  by  any 
examples  of  Egyptian  art. 

The  famous  temple  of  Chlllambnim,  in  Sontfaen 
India  (probably  at  least  as  old  as  the  Egyptian  pyn- 
mlds),  orlgtnally  consisted  of  seven  lofty  wslls,  six  M 
them  within  the  external  one  and  each  within  tks 
other,  surroonding  tlie  central  quadrangle.  These 
walls  had  Mven  gateways  aud  twenty-el^ht  pyia- 
mlds,  forming  a  huge  cross,  probably  bv  no  means  the 
earliest  example  of  that  most  uclversally  distributed 
flgnre,  for  the  crosses  discovered  in  Central  Indiaby 
Mr.  Untheraa,  appear  to  be  far  itore  ancient  The 
walls  of  this  temple  extended  over  a  mile  in  on* 
direction,  and  have  never,  that  I  know,  been  equalled 
in  msgnltnde  by  any  modern  Christian  structure. 

The  Interior  of  this  temple  la  decorated  by  feotoona 
of  chains,  depending  Irom  pilssters;  each  of  these 
chslns  was  wrought  out  of  a  ringle  piece  of  granite, 
sixty  feet  long,  the  links,  twenty  In  number,  having 
been  carved,  intersecting  each  other,  and  highly 
polished ;  indeed  they  reuln  their  polish  to thU  day. 
Each  link  Is  thirty-two  inehei  diameter,  and  I  am 
told,  only  oile  is  broken;  and  much  ss  I  dislike  the 
desecration  of  ancient  monnmenu,  I  shuuld  Use  to 
■ee  a  few  links  of  the  broken  chain  in  the  British 
Museum,  for  an  example  to  Engli»h  mecbanloa.  1 
cannot  help  thinking  it  rather  doubtlul,  11  our  auto- 
matic granite  working  machinery  could  do  much 
better  than  these  people  of  the  same  Aryan  race  as 
ourselves  did  by  hand,  it  Is  ssid,  without  steel  tools- 
but  this  I  beg  leave  to  doubt— notwithstanding  Sir 
J.  Whitworth  does  dewrvodly  esteem  iu  powers  sn 
highly.  The  Uabxohious  Bi.ackb>otb. 


VICBY  BEHABKABLE  ANCIEKT  UITSICAIi 

INSTBUMEMT. 
SiB,— In  an  andant  Peruvian  hoaea,  or  catacomb,  s 
syrinx,  or  Fsndean  pipe,  «as  found,  which  was  carved 
out  of  a  solid  mass  of  lapis  ollaris.  This  interesting 
relict  of  an  ancient  and  extinct  civilisation  (which 
may  be  as  old  as  the  representations  of  harps  found 
by  Bruce  in  the  tombs  of  the  kings  of  Egypt,  sn  en- 
graving of  which  is  in Bnmey's "History  of  Music '), 
is  profusely  oinsmented  with  representations  of 
what  are  termed  Maltese  crosses,  a  thing  not  very 
surprising  when  it  is  considered  ihnt  the  cro»s  is  per- 
haps without  exception,  the  most  ancient  and  widely 
diffused  of  existing  symbols,  both  in  the  Old  and  New 
worlds,  for  It  is  found  throughout  Europe,  Asia, 
Africa,  America,  and  even  the  Inlands  of  the  Psclne, 
Tongs,  Vltl,  snd  Easter  lalsnd  for  instance.  Thla 
Instrument  is  also  ornamented  by  other  symbols,  very 
similar  to  those  lound  on  Egyptian  obelisks,  and  on 
some  of  the  monoliths  met  with  In  Western  Europe. 
An  engraving  of  this  remarkable  specimen  ol  Han'a 
pllie,  is  In  the  "  Trana  Koy.  Soc.  Edinburgh,"  Vol.20, 
page  121.  Query,  does  not  its  ornsmentstlon  ledicata 
(in  common  with  the  almost  Ideniitv  of  snclent  archi- 
tectural remains  in  India,  Java,  the  rsclfie  Islanda. 
and  t-onth  America),  the  Intercommunication  of  the 
ancient  racea  of  mankind,  which  inhabited  the  OU 
and  .New  Worids,  perhaps  before  t  he  Paciflo  Ocean  waa 
formed,  or  at  least  before  a  large  extent  of  land 
between  Asia  and  America  was  submerged  ? 

ThB  UABHOlflOUt  BLACKSMITR. 


B  e     :a        c 


U.— Cone  cut  by  two  planes  pissing  through  the 
vertex. 

V.  \.—Plan  and  iltvatkm  of  a  squate  pyramid  having 
two  sides  of  the  ba«ls :  A  D  ana  U  G  parallel  to  the 
vertical  plane  of  pmjectlon.  V.  2.— The  same  Inclinod 
Draw  first  the  elevation  :  from  S'  a  perpendicular  and 
f rem  S  an  horlsontal  line  will  give  the  point  8t  now 
horisontsl  projection  of  the  vertex. 

W.  1  and  2. — The  same  exercise  for  a  eone ;  the 
ellipse  projection  of  the  basis  is  limited  by  the  rec- 
tangle A  B  C  D.  a.  QuiLoex. 

GAS  AS  A  FUEL. 

Sir,— I  see  that  the  question  of  gae  as  a  fuel  has 
been  more  than  once  Inquired  about,  and  written  on 


gas  in  the  pipes  is  intended  at  lott.  water,  equal  to 
about  71b.  to  the  square  iucb,  since  this  compara- 
tively high  pressure  allows  of  a  smaller  diameter  of 
the  pipes,  and  seems  to  olfer  a  luvrer  one  la  mauy 
other  respects,  llie  pipes  are  to  be  made  of  ^in. 
tioller  plates,  and  not  buried,  hut  laid  above 
ground,  to  render  them  at  any  time  easily  accessible, 
and  supi^rt,d  in  an  appropriate  manner  by  stone 
pillars.  Unilor  a  prenMure  of  left,  water,  the  pipes 
will  deliver  407  ruble  fret  per  second. 

At  Berlta  the  gas  will  be  stored  in  12 gasometers, 
each  ISllt.  in  diiiineter  and  4Uft.  high,  having, 
therefore,  a  capacity  of  about  7S0,O00  cubic  feet.  From 
these  gasomrlors  the  city  Is  to  he  supplied.  From  ex- 
periments ma'ie  by  Dr.  Zulrck,  of  Ilerlln,  It  seems 
that  a  gas  of  good  healing  quality  can  be  made  from 


LOCK  NUT. 
Sib,— In  our  valuable  paper  for  February  26,  page 
575,  there  is  an  account  and  drawings  of  a  patent  lock 
nut  for  the  joints  of  railway  rails.  I  think  it  would 
be  too  expensive  for  railway  work,  and  propose  a  lock 
nut  for  joints  of  rolls  In  this  form;  the  head  of  tha 
bolt  made  to  fit  In  an  oval  hole,  so  that  it  will  not  turn, 
and  on  the  inner  plate  a  small  square  groove,  cut 
across  the  centre  of  the  hole,  aud  n  cut  similar  in  the 
squares  of  the  nut,  but  at  the  bsck,  so  that  when  the 
nut  is  screwed  home,  any  of  the  squares  put  opposite 
the  groove  in  the  plate,  there  remains  a  square  hole 
for  a  key  to  drop  in,  but  not  to  be  made  to  fit  too  tight, 
and  long  enougn  to  get  bold  of  It  to  lake  it  out  at  any 
time,  so  that  when  the  plates  wear,  take  out  the  key 
and  you  can  either  give  it  a  quarter  or  half  turn, 
whichever  It  requires  to  tl<;hteu  it,  so  that  the  nut  is 
level,  then  put  in  tho  small  iron  key,  and  It  will 
remain  firm  until  wear  takes  place.  If  too  expensive 
for  main  roods,  It  would  prove  valuable  for  points  and 
crossings  In  yards,  especially  for  junctions.  Let  some 
of  our  brother  correspondents  give  me  their  opinion 

of  It.  I'LATELAYBB. 
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HINTS    TO    C0ERK8- 
P0NDKNT8.  —  "SorutB- 
tor  "  •»>••  •— "  G-  Forrett 
(p.  630  reoommend* '  Sern- 
utor'    to    iln     hlmnK 
•  Screw  Loosed  or   •  toraw 
tighter  bli  Ideu  before  be 
TuibcB    Into  prlnL'      Tbe 
foroe  and  raiil  application 
of  these  remarka  will  be 
aeen  by  reading  further  on, 
where  he    layf— ' "  Oltcbe 
Uanito"  ii  qnlte  rieht  In 
■aylnc  that    the    machine 
uMHl  tor  ihoddy  manufao- 
tnro  l«  called  a  "  wUley," 
or  vulgarly    a    "  devil."  ' 
Now  it   to   happen!    that 
'  Gitobe   Uinlio     did    not 
■ay  anytbioi;  of  tbe  kind. 
Tbe  exprewlon  vulgarly  a 
devil  wa4  my  own  !     From 
,  this  I  Infer  that  G.  Forreet 
did  not  quite    uuderatand 
what  he  was  writing  about; 
I  bifc,  therefore,  to  Include 
bim  wlih  those  to  whom, 
Hliits    to   Correspoadcnu' 
are     Intended     tu    apply. 
<  GItehe     Manlto,'     whole 
lelteri  are  most  fully  ap- 
preciated by  me,  will,  I  am 
sore,    see  the  folly  of  G. 
Koirest      '  rushing      Into 
nrint.  •     With  regard  to  O. 
Quiloss's  more   respeetful 
letter,  I  bex  to  remark  that 
If,  after  2S  years' experi- 
ence   In  teaching,  he  will 
Inlorm   me    through     the 
pages  of  our    Hechamc 
that  be  Is  not  sufflcienily 


Jectlon  to  detect  the  erro 
neons  teaching  In  the  book 
be  so  strongly  recommends 
(•  Projection,'  by  Kills  A. 
Davldsan),  I  will,  through 
the  same  medium,  endea 


KEPUES  TO  qUEKIES. 


ri507.)— SBA  VOTAOE.— Seeing  that  no  uiwer 
appeared  to  this  qnery,  I  extract  the  followlog  from 
the  "  Annuaire  de  la  llalsoa  de  Helle-lez-Sand;"  elr< 
cnmnavlgBtlen  In  1870.  Tbeealabllsbing  of  the  steam 
boat  lines  between  Aoitralla  and  San  Francisco  (18M), 
and  between  San  Franelssoand  Hong  Kong  (1807;,  has 
completed  theoireumnaTlgntion  by  steam.  Those  two 
lines  present  but  a  little  difference  as  well  as  to  the 
price  of  passage  as  to  tbe  durstlon  of  the  voyage. 
Prices  are  the  iollowlng  In  flrst-class  (I  rednoe  ap- 

Sroximatirely  In  EngUsh  currency),  frum  Paris  to 
larsellles  £4.  from  Marseilles  to  Alexandria  £20  12a, 
from  Alexandria  to  Suez  £2.  from  Sues  to  A^len  £40, 
from  Aden  te  PoIdM  de  Galle  (Ceylon),  £;:0.  At  Polnte 
de  Ualle  the  two  lines  separata.  On  tlie  northern  one 
we  pay  from  Ceylon  to  Hong  Kong  £30,  from  Uong 
Kong  to  San  Franelsoo  £60,  from  Bsn  Francisco  to 
Saint  Naialre,  (Prance),  £70,  on  the  Panama  Railway 
£9  and  from  St.  Naialre  to  Paris  £J.  On  the  south- 
ern line  from  Point  de  Galle  toMdeey  £50,  from  Syd- 
ney to  Panama  £60,  for  Panama  Railway  £S,  from 
Colon  or  Aspinwall  to  »».  Naxaire  £44,  and  from  St. 
Nazaire  to  Paris  £2.  The  whole  voyaze  costs  :— 
By  Hong  Kong,  1st  class,  £203  l»s. 
By  Australia.^        „  £257  12s. 

The  duration  in  time  is  the  same. 

Days.  I>ay». 

Paris  to  P.  de  Galle...  25    Paris  to  P.  de  Galle    ..  26 


P.  de  Galle  to  Sydney  24 
Sydney  to  St.  Naialre  6S 


P.  da  6.  to  Hong  Kong  15 
HongKongto  S.  Nazaire  64 


ToUl 


I0< 


Tetal  104 

By  the  opening  of  the  PnclBo  railroad,  the  Anstrallan 
lino  comes  in  the  second  rank.  The  shortest  ronte 
round  tlie  world  Is  thatot  San  Francisco  ;  by  this  line 

.     one  osn  go  In  8*  days  from  Liverpool  to  Hong  Kong, 

up'  In  the  Bubjeot  of  Pro-    ,n(j  the  whole  tour  requires  only  80  days.— CAMitLE, 
.. ......  ... p_  p_ 


KAPPBE'S  IMPHOVED  VIBES. 
Sib,— I  sen  d  yon  above  arengh  eke  tc  li  nf  M  r.  K  upper 's 
tonroved  flres,  which  he  hss  Intrntlured  Into  t  hst- 
Aam  DoekysTd,  with  a  saving  of  ft  per  c«nt.  *  Jr.  l 
U  tor  welding  tabes.  The  sSetoh  kI.ows  the  workl'ig 
5  te.  When  It  welded  tbe  shaft  tube,  (or  the  «fu"'^ 
tlw  tabes  were  ISft  long,  4ft.  om-  tn.l,  .Itt.  «io.  the 
«thcsr.  TWs  flxe  is  well  adapted  for  Uoilsr-miikerB,  JOT 
weldiwK  the  inner  tubes.  Fig.  2  ia  more  f;>r  be*™. 
-platea,  or  angle  Iron.  It  Is  a  very  T»l«ble  Are.  Ills 
«a,aUT  lighted  or  ea»lly  cleaned  out ;  there  U  no  tnm- 
TSk  tte  work  on  ed«e.     Fig.  8  la  for  heating  the  arms 

of  beams  for  bending.    We  are  able  to  bend  an  arm  In 

■one  heat.     I  think  the  sketek  needs  no  explanation ; 

bat  U  any  of  the  readers  with  it,  I  wUl  be  most  happy 

€o  fflve  It. 

Qko.  Hcakt,  FnnUln-road,  New  Brompten. 


ri65l.l-LOCKS.— There  Is  a  book  on  this  subject, 
"Construction of  Door  Locks,"  to  be  had  of  Ttrlne 
Brothers  and  Co.,  2«,  Ivy-lane,  Paternoster-row.— 

tbe  •»"•  "J"=S'™'h,*°''lV  °n~M.]-HINGS  OF  STKAM.-Any  force  aeting 
th^Lh  I  Kie  no  tate^-  sidd.nly  u, 'on  the  air  from  a  centre  Imparts  to  It^a 
'.^°^^.,L  "  rotary  liotion,  which  Is  not  only  connned  to  loco's 


EXTRACTS  raOM  CORRESPOBBMCB. 


STABCBL  — H.    B.    Godfrey   observes :—"  I  was 

delighted   with    the  Interest  taken   In   the  subject 

'sureb.'    Long  live  oar  Journal  of  mutual  Instruction  I 

Vneb  good  might    be    done  among  pharmaceutical 

•tndenta  by  short  notes  on  Materia  Uedlcu,  Botany, 

sad  Fhannaey,  Ac." 


tlon  of  reviewing  the  work  In  question." 

CONSnM  PTION.-"  Hanley  states:-"  I  am  glsd 
to  se&  yon  take  so  much  interest  in  that  terrible  com- 
plaint eonsumptton.  Some  years  sgo.  a  relation  of 
mine  travelled  amongst  tne  Portuguese,  and  the 
eountrv-people  used  tbe  following  plan  for  all  lung 
dIseases.Mn  tbe  first  stage.— New  milk  one  quart,  then 
take aHat  bar  of  clean  Iron  about  Uln.  thick,  make 
it  a  bright  red  colour  In  the  fire,  then  stir  the  milk 
with  the  iron  till  you  have  reduced  the  quantity  by  a 
halt  a  pint ;  this  Is  taken  every  morning  till  the 
patient  gets  betwr :  they  very  seldom  give  drugs  of 
any  kind.  Perhaps  some  of  your  medleal  eorrospon- 
dent  can  enlighten  us  what  Is  the  chemical  action  of 
iron  and  milk  on  a  disoaaed  lung." 

UEDICAL  OPINION.—"  F.R.C.S."  writes  "  to  beg 
to  add  a  fbri  her  remark  on  the  question  pf  Improve- 
ment of  your  Journal,  and  I  venture  to  do  so  solely 
on  public  grounds.  It  Is  to  caution  correspondeuU. 
both  those  who  make  and  those  who  answer  medical 
questions  at  various  times.  I  have  noticed  inquiries  and 
replies  calculated  to  lead  to  great  mischief;  I  might 

Sarticularly  Indicate  some  relating  to  the  sight  and 
Iseases  of  tbe  eye.  I  am  myself  the  obief  surgeon 
to  one  of  the  large  eye  hospitals,  giving  advice  to 
upwards  of  10,000  pstients  annually,  but  I  would 
not  venture  to  reply  to  some  of  the  questions  as  pro- 
pounded In  your  columns." 

MANGANESE  BATTERY.— Mr.  W.  H.  Stone 
deprecates  the  imperfect  informstlon  which  has  been 
given  since  we  Inserted  bis  deulled  account  a  short 
ume  since.  He  says  :- "  The  '  strong  saline  solution  ' 


andbaccy'pipes7"if  a  bVgnn,  on  a  mUJ  day  be  Bred, 
without  shot,  with  a  well 


WATCH  CLEANING.-"  Ab-oth-Tate  "  writes  :-    ,  .  .       .  _.    „ 

To  *  Veritas,'  <  Stopt,'  and  others.    Tbe  olive  oil    epoken  of  In  the  last  number,  Is  be>t  formed  of  satu 
pnrlfied  with  lead  shaving  s  is  very  good,  but  if  they    nted  solution  of  sal-ammoniac.  No  ■  pert orated^shell 


will  purchase  the  best  almond  oil,  ibey  will  find  it 
mneb  better,  ss  it  does  not  gum  nor  Itaexe  like  the 
<best  puttScd  olive  oil  does.  Tried  and  found  good." 

THE  USES  OF  llLD  HORSE.—  H.  E.  Godfiey, 
referring  to  a  letter  under  tbls  head  in  our  last  number 
■ays:— "  It  may  be  InlervstlDgto  soma  of  the  readers 
of  (be  Ehousb  Mechanic  who  baveapasslon  for 
ketchup,  to  be  informed  that  there  are  establishments, 
dn  and  about  Loodoa,  devoted  especially  to  the  prs- 
paration  of  petmne  mtisArsom  ketchup  from  old 
lofaca'  llrers,  which  are  allowed  to  decompose  for  the 
purpose." 

ALGEBRAICAL  PROBLEMS.—"  Pneuma  "  says  : 
— "  I  enclose  a  rsply  to  a  question  In  last  HzcHAiric 
lor  insertion  in  year  next  number,  If  you  think  it 
wenh  while.  At  the  same  time,  are  yon  not  almost 
too  liberal  in  the  space  you  afford  for  solutions  to 
algebrale  problems,  which  u-e  frequently  of  little 
ynwrol  tntesesl?  Could  yod  not  suggest  to  yonr 
leaden  that  aloKiat  every  young  algebraist  can  surely 
tod  in  his  own  neighbeurbood  some  educated  person 
Whn  wonld  be  glad  to  help  him  out  of  an  occasional 
■dJBeiUty." 

OK   SKETCHING  FROM    NATUEB.  — "Mas  " 

aays  -.— "  May  1  make  a  remark  or  two  on  the  above 

I4u>en?    At  line  7  from  the  bottom  tbe  writer  says, 

*  H^nce  It  ii  mlways,'    ACl,    &c     He    should    have 

explained  that  It  an  appearance  of  httght  Is  to  be 

^ven  Co  a  building,  In  tbe  foreground  especially,  the 

perspeetire  mwt  De  attended  to.     For  Instance,  In 

rig.  I,  itandini  at  tbe  foot  of  a  house,  tbe  perspective 

-csoaee  the  line  of  the  root  to  slope  as  mdlagram,  aad. 

aa  Qie  writer  himself  states  and  shows,  not  only  the 

proportionaie  height  of  the  house,  but  also  Its  posi 

tton.    In  tbe  same  Fig.  we  have,  on  the  opposite  side 

a  amaller  house ,  hence  the  difference  In  perspective 

Tbe  only  method  we  have  of  showing  the  stopendoui 

height  of  such  towers  as  St.  Peter's  at  Rome,  am 

Swasbonrg  Cathedral  Is  by  the  perspective.  Proof  ci 

tUa  may  be  seen  In  a  lithograph  of  the  latterchurcb, 

ttft.ilC  Richardson,  Jan." 


„„„„„.  .„„,^ greased  muzzle,  aa  enoT' 

mous  and  regular  smoke  ring  will  be  the  reault— 
Matv. 

[1796.]- VARNISH.- Mr.  B.  NicoU's  address  la 
Reaent-crcus,  Piccadilly;  and  bis  works.  No.  11 
Arch,   Lnchmere-grove,  Baltorsea.-A.  M. 

ri7(».]-RKVERSING  ECCRNTRIO.-I  cannot  do 
better  lu  this  Instaaoe  than  quote  Rankiije  :-"  To 
reverse  the  direction  of  rotation  of  the  shaft  of  a 
steam  engine,  the  piston  must  be  made  to  come  to 
rest  and  then  to  move  the  reverie  way,  before  com- 
Dletine  a  stroke,  and  the  ecceutilc  must  assume  tbat 
Dosltion  relatively  to  the  crsnk  which  is  proper  tor 
working  the  slide  valve  when  the  rotation  of  the 
Shalt  Is  reversed.  Tbat  position  (or  the  poslilon  ot 
backward  gear)  is  somewhat  less  than  hall  a  circum- 
ference from  the  position  of  forward  gear,  measured 
round  the  shaft  In  the  direction  of  forward  rotation. 
To  bring  tbe  eccentric,  therefore.  Into  bsckward  gear. 
It  Is  sufficient  to  cause  It  first  to  stand  still  while  the 
shall  nearly  finishes  the  first  halt  turn  backwards, 
and  then  to  accompany  the  slisft  In  lis  rotation.  In 
most  ststlonnry  engines,  and  many  ""'"«  •»S|,°!f; 
those  ohjecis  are  effected  by  having  the  eccentric 
loose  on  the  shaft,  and  so  connterpol«d,  that  Ita 
centre  of  gravity  shsll  be  iu  the  axis  of  the  shaft,  but 
oreveuted  from  turning  completely  round  by  means 
St  two  shoulders,  one  of  whicb  holds  It  in  Uie  position 
of  forward  gear,  and  the  other  in  that  of  bsckward 
pear  care  fcing  taken  that  the  motion  of  the  loose 
Scceitric  roaud  the  shstt  shall  be  (orwaTds  to  go  from 
forward  Into^sckwarrt  gear,  and  backwards  to  go 
--• To  reverse  an  on- 


to hold  a  supply  of  salts '  is  needed  ;  at  least  mine  hss 
been  working  untouched  for  seven  months  withont. 
A 'cylinder of  amalgamated  ilnc  open  at  top  end 
bottom  '  Is  equally  needless,  as  a  small  flat  strip  xin. 
broad  answers  any  purpose,  and  costs  much  leas. 
Lastly,  there  Is  no  need  to  give  7s.  or  evea  6a  for 
each  cell.  A  quart  Jar  costs  6d,  a  Oin.  porous 
pot  7d., a  carbon  to  match  about  is.,  zinc  about  Sd., 
sal-ammoniac  (lb  3d, manganese  about  lib.  2d  ;  total 
is.  8d.  Of  course  binding  screws  aad  platinum  con- 
nections are  expensive,  but  there  are  simple  means  of 
dispensing  with  both. 


PARAFFIN  OILS.— The  United  States'  Govern- 
ment has  recognised  the  danger  of  the  so-called  par- 
affin oila  A  general  oruer  promulgated  by  tbe  United 
SUtes  War  Depsrtment  provides  that  hereafter  no 
volatile  oils  will  be  Issued  or  need  far  Illuminating 
purposes  at  mllllsry  posts,  and  sll  varieties  of  coal 
oil  wlli  be  regarded  as  volatile.  In  general,  lard  oil 
will  be  supplied  for  Issues  of  oil  authorised  for  tbe 
necessary  Illumination  of  military  posts. 

A  RARE  LENS.— The  largest  photographic  por- 
trait lens  ever  made  in  this  country  is  one  of  lOiln. 
diameter, recently  completed  by  Ross,  and  now  U;  the 
'possession  of  Mr.  Hayall,  of  Kegent-slreet.  It  Is  an 
schromatic  lens  of  great  power,  and  will  Uke  por- 
traits ef  any  size,  from  the  smallest  mlaiatnre  up  to 
ferv  nearly  life  size.  It  Is  made  of  glass  of  the  whitest 
.lofcrlption,  and  Its  size  admits  so  large  a  volume  of 
liglitthatphotographscoverlsgnBpsceonoln.  by  Uln. 
[nny  be  done  In  eight  seconds.  The  lend  renders  In  the 
i.hotOETaph  all  that  Is  seen  In  the  optical  image,  and 
ihis  so  truthfully  that  the  conrjeness  and  exaggera- 
lion  belonging  to  large  photographs  taken  with 
inferior  leniies  are  altoguther  absent.  In  the  open  air 
{roups  of  15  to  20  pet  sons  (each  face  about  thn  size  of 
t  Bovereign,  and  the  wnole  picture  24in.  by24in.)  can 
le  taken  with  the  short  exoxsure  of  10  seconds.  The 
cost  of  manufacturing  the  lens  was  upwards  of  £2C0. 


from  backward  into  forward  gear.  ^,  ,  .  ,.^ 
gine  with  a  loose  eccentric,  the  gab  Is  to  be  dison- 
laged  from  Its  pin  and  the  slide  valve  moved  by  hand 
if  necessary.  When  the  shaft  has  made  part  of  a  turn 
backwards,  a  stop  on  the  shaft  cornea  against  a 
shoulder  of  the  eccentric  causing  it  to  assume  Its  mo- 
tion, re-engaalug  the  gab  and  working  the  wive  as 
before.— Matt. 

[1809.1-FEATHERS  IN  WOOD. -The  tonowj?? 
whloh  recently  appeared  in  the  i)ui/der.  will  answer 
"  E  E.  s"-"  In  the  structure  of  all  woods  used  in 
buiidlng,  there  Is,  firstly,  a  series  of  vessels  ot  wood/ 
tissue  surrounding  the  heart  of  the  tree,  hav  ng  a  o^rf.- 
Sugrowth,  and  pranged  in  annual  c^tnlru  cxrc^t 
secondly,  there  are  certain  hard  woody  growths, 
called  the  "  medullary  rays,"  radiaimg  from  the  heiat, 
and  consequently  more  or  less  *«;■»«''»'•,,"'*?» 
vertical  and  horizontal  growths  are  intimately  but 
rraularlv  plaUtd  and  iiUerltnntd  together,  to  give 
strength  tS  the  trunk,  and  thus  fa.  all  ia  regularity. 
Now  where  the  branches  burst  throu«h  the  stem  this 
resular  arrangement  Is  upset,  and  tbe  above-mentioned 
wS«ly  vessels  are  disarranged,  and  pushed  st  different 
auirlea  Wnen  the  tree  Is  cut  down  and  sawn  bori- 
zoStally  across  amongst  these  brsnches,  these  dis- 
rupted horizontal  and  vertical  vessels  (of  different 
colours,  be  It  rtmembered)  are  seen  cut  at  every  con- 
ceivable angle,  and  an  ornamental  '  fe*"'"'"' .™?"  ?! 
less  extensrve.  is  the  consequence  These  feathers  do 
not  exist  at  the  base  of  the  tree,  becsiisc  there  are  no 

branches  there  to  disturb  'V«  •"J'"'.''™!'!  thn  r^ 
wood  (minute  lesthcrs  do  indeed  exist  nt  Ihc  rrnj 
heart,  ind  these  were  caused  by  the  B"!''^^'''  "^»7" 
and  twigs  when  the  tree  was  a  st^edling  or  little 
euttlng).'^  •  Feathers  '  are  not  teen  In  rffdi,  because  the 
fir  is  a  straliiht-growing  tree,  without  br^jicl.cs  n  the 
portion  of  the  trunk  used  In  cominerce  '  Ffathe" 
areseen  tno.t  .bundun.ly  In  '  p<:,llards,'  for  the  simple 
reason  that  after  the  top  of  Uio  tree  has  been  saw"  off, 
au  immense  growth  of  Drnnt:hes  Is  ""w"?*  indt^ced 
disturbing  the  tissues  In  every  imaginable  "/y  =  «^ 
sctSS  of  the  tight  on  'ho  '  feaihets  J  add.  prcatly  to 
their  beauiy  after  the  wood  Is  polished.  -t^irsY. 
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riS31]-MOTION  l>F  WATKII.-Tln  ftmount  of 
wat«r  piwalne  thtnugb  n  0' pipe  I'^ft  long,  If U  bead, 
li  1"S.I«77  gnlluos  per  houc-MATT. 

[1831.]-MO  riON  OF  WATKE,— I  think  that  "  A 
SuMcrl'bor  from  the  K1r«t."  will  And  the  following 
tsblo  aiefnl  to  him,  which  sbows  tbo  velocity  ptr 
(icood,  due  to  dlfforeut  belshts  or  beads  :— 

Utigbt— Feet.  Veloottr— Feet. 

1 a 

2      11-314 

3 laHoO 

4 IS- 

S 17-8S9 

« wautt 

7 21  me 

8 22-«t7 

» 24- 

10 SS2»8 

The  belffht  belnft  1(1.,  tbe  Telocity  through  hli  pipe 
yfUl  be  8ft.  per  second  ;  therefore  wBOo  tbe  pipe  la  Sin. 
in  diameter,  nros  belnfr  s.3'8in.,  tbe  dltobargo  per 
aecond  will  be  61071S  cubic  Inches.— Stbkbob. 

[1859.}— HATCH  MAKINQ.— Mr.  Cb.  Uerteoi, 
at  Leulno*  (Belgium),  patented  tbree  month*  ago  Is 
that  country,  bit  lately  invented  dipping  mgrhlne  lor 
matchmaking.— RAIMo^D  Staes. 

[18«5.]  — WHITE  METAL  BKAEINGS.  —  When 
the  cbalr  ia  cast,  have  it  hollowed  ao  that  it  will  hold 
tbe  metal,  fasten  tbe  ohatr  in  ita  place,  put  in  tbe 
aplndle  packed  up,  put  aomo  day  round  the  apindle  to 
keep  the  metal  from  rnoniag  out,  ponr  to  the  centre 
et  apindle,  cut  off  any  proJeotlDg  metal,  lay  aome 
•trip*  of  cardboard  on  eaon  aide  of  tbe  apindle,  put  on 
the  top  part  of  cbair  ciny  round  the  spindle  as  before, 
and  pour  thronith  oil  bole.  Tfala  mode  tequlrea 
neither  fitting  nor  borlnir.  I  have  seen  lead  uaed 
alone,  and  wear  very  welL — Millt. 

[1887.]— PUTTY.— Let  "  Hurtua  "  get  about  201b.  of 
wolting,  and  pound  it  up  One,  then  add  enough  raw 
Unaeed  oil  to  make  It  Into  a  atlS  uniform  dough.  I 
found  It  took  three  pints,  and  that  was  not  quite 
enough.  Then  hammer  it  well  out,  aa  Ibin  aa  It  will 
go,  and  work  it  well  till  It  comes  aoft  enough.  1  was 
told  that  one  pint  of  oil  wna  sufficient  for  J51b.  whit,- 
ing,  bat  found  three  pints  hardly  enou£;h.  This  is  tbe 
beat  and  cheapest  putty.  He  hod  better  add  tbe  oil  aa 
he  wantalt— not  all  at  once, and  warm  tbe  putty  before 
a  fire.— AuousTBS. 

ri889.]-BELGrAN  AND  FRENCH  PKRIODI- 
CAXS.— No  Journal  similar  to  our  Englisu  Hz- 
CBANIC  Is  published  in  Belgium  or  France.  In  no 
one,  such  variety  of  InstnjctiTO  matter  la  to  be  found, 
aa  tbev  reapcctively  and  for  the  most  relate  to  some 
apecial  branch  of  acience.  If  my  fellow  correapondent 
"  Argente "  will  communicate  with  me  through  our 
H Eca  AHIC  what  anb]eet  he  more  eapeeially  prefera,  or 
what  branch  of  selence,  mechanlca,  or  tecnuology,  be 
wishea  to  be  Informed  on,  I  shall  be  glad  if  I  can  to 
anawerhia  demand —Raihohd  8tab& 

[1894.]- CHINA  GRASS  DIVI8A.— I  have  aloo 
been  puzzled  by  tba:  name,  and  never  could  jret  any 
condusive  information  about  the  nlant ;  tbe  follow- 
ing article  appeared  In  several  French  roviewa  :— 
"Dr.  Qrothc,  director  of  the  manufacture  of  Ham- 
molsberg.  near  Berlin,  employs  with  great  sucoesa,  for 
making  figured  aiuffa,  much  In  demand  for  Enel^nd, 
yam  of  China  grass,  white  or  dyed  In  different 
colonra.  Ho  produces  the  China  gragg  dh'isa  iaic)  In 
a  plantation  he  planted,  and  which  yields  50  per  cent, 
dry  fibre,  and  30  per  cent,  long  and  very  fine  filsmente. 
In  the  mountainoua  reglona  where  the  aoil  and  the 
severe  temperature  form  a  serious  obstacle  to  cultiva- 
tion of  flax,  tbo  Urtlcacea!  in  general,  and  the  China 
graasi  in  piirticular.  reslat  perfectly.  (?)  The  Hrusaiau 
Mining  Office  I.ds  taken  into  serious  consideration  a 
culture  which  feems  tofui  nlsh  an  accessory  and  very 
precious  resource  to  the  miners  oi  the  Harz  and  of 
Hanover."  I  made  several  Inquirlea,  but  alwaya 
failed.  I  even  wrote  to  Dr.  Grothe,  Init  did  not  re- 
ceive any  answer.  If  later  I  learn  anything,  I  will 
oomrounlcate  it  to  our  Bnolish  MECiiANic  I  anp- 
posed  also  ty^at  divisa  might  be  a  fnult  of  Impression 
for  dioiea,  or  for  riiversa,  dlfi-erent  kind.— Bernardin. 

[1895.3-COWKIE  COINS.-The  following  letter 
from  Lord  AKred  Churchill,  to  the  Secretary  of  State 
for  tbe  CoIonlcB.  which  I  extract  from  the  "  Teclmolo- 
giMt,  of  July,  18«S,  deals  with  this  subject:—"  The 
Councilof  toe  African  Aid  Society  have  bad  under 
their  consideration  the  necessity  and  advantage  of 
finding  vome  mstallic  substitute  for  the  cowries, 
hitherto  in  use  among  the  natives.  A  currency  ought 
to  be  adapted  to  all  the  wants  and  habits  of  the  people 
for  whose  use  it  is  Intended.  Cowries,  aa  a  cironlating 
medium,  have  been  for  a  long  time  in  use  In  the 
countries  of  the  Bight  of  Beain  and  the  Niger  territo- 
ries. Since  the  annexation  of  Lagos  to  the  British 
crown,  all  tb«  English  coins  have  been  introduced 
tbere.  They  are  coming  Inio  ufe  among  the  natives, 
but  do  not  suflicc  for  the  general  wanta  of  that  portion 
of  the  community.  Tbe  lowest  English  coin  in  circu- 
lation ia  the  farthing.  The  value  of  thla  ia  30  cowrlea. 
but  a  great  mnnv  artlclca  of  daily  conaumption  are 
porcha-'^ed  mucli  below  that  price.  Unless,  therefore, 
aome  smaller  coin  be  introduced,  cowries  cannot  be 
abolished  or  replaced  as  a  circulating  medium.  In  tire 
intereets  of  progress  snd  cirillzation,  of  which  Lagos 
is  an  outpost.  It  Is  desirable  that  the  currency  should 
be  solely  metallic.  The  Council  of  the  African  Aid 
Society  hare  had  an  opportunity  of  seeing  iho  small 
coins— one  mil  each— now  being  struck  at  Her  Ma- 

teaty'e  mint  In  London,  for  Hong  Kong  Those  coins 
leing  each  one-twentielh  of  a  penny,  or  one-fifth  of  a 
farthing,  would  be  the  value  of  aix  cowries.  As  no- 
thing worthy  of  mention  can  he  bought  forn  lower  sum 
than  six  cowrie?',  those  coins  would  respond  to  rH  tbe 
minor  wants  of  the  native  Africans,  while  their  being 
perforated,  so  n»  to  enable  them  to  be  strung  ns  cow- 
rlea are  now  strung,  would  render  them  equally  snfe 
and  convenient  aa  cowries,  while  tlicy  would  not  be 
more  than  one-seventh  of  the  averoge  weight  of  the 
smallcHt  cowries  used  in  the  interior  trade.  The  Coun- 
cil ol  the  African  Aid  Society  hog  leave,  therefore,  to 
suggest  to  Her  jMiijesty's  Government  that  It  would 
be  advi^iilde,  and  ot  s;cDernl  a<lvftntui:e,  to  introduce 
perforated  coins  of  a  similar  size  aiid  value,  In  the 


currency  of  Lagoa,  Cape  Coast.  Ac.  The  Council  also 
beg  leave  to  euageat  that  the  perforation.  In  a  similar 
manner,  of  other  coins  Intended  for  circulation  in 
native  Wosteru  Africa,  would  tend  greatly  to  facili- 
tate tbflr  uae  and  favour  among  tbe  people."  1  send 
a  sketch  of  tbu  ''mil"  above  mcniloned;  this  may, 
perhaps,  Interest  soma  leader.  White  eowrle*  (cy- 
piaia  luosola),  are 
exieuaively  impor- 
ted in  Western 
Africa  from  India; 
Hamburg  firmi*, 
cstabllshad  at 
Zanzibar,  send 
away  blue  cowries, 
wblohseem  to  yield 
a  great  profit.  A  hole  la  made  In  the  sheila,  and 
Ihey  are  xmng  on  threads  of  lalm  fibre  ;  40  shells  =  1 
string.  Many  merchants  in  Lago*  oecnpy  eight 
or  ten  glrla  stringing  cowriea.  2000  blue  African 
cowries  weigh  80  or  yoib.,  tbe  white  Indian  ones  3i  to 
401b.;  200U  =  about  aduilar,— BKBHAaDiN. 

[tSM.]— EQUATION.- In  the  last  number  of  yotir 
paper,  page  840,  C.  H.  W.  Biggs  announce*  bis  Inten- 
tion "  In  a  short  time  to  commence  "  his  "  Notes  on 
Algebra."  Permit  me  to  expresa  a  bope  that  "  C.  H. 
W.  Blgga  will  first  master  the  question  before  under- 
taking to  teach  others,  otherwise  those  readers  of  the 
Bnolish  MxciiAifiG  who  put  their  truat  In  his 
"Notes,"  will  he  in  danger  of  falling  Into  errnra,  aa, 
for  example,  that  tbe  square  of  -  Jix  +  10  i*  -  5z 
-  lOj  or  that _ 

/TtT  ^176 


See  reply  by  0.  H.  W.  Blgga  to  [189«]  Equation,  page 
SIS.    The  reply  by  "  Hugo  "  to  aame  Eqaatlon.  aame 
page  I*  quite  correct  -Sbniob  Up. 
•189fl.J-EQUATION.-If  Mr.    Bigg*  will  conaalt 

Wood'a  Algebra,  he  will  find  ln!the  chapter  upon  Quad- 
ratic Equation,  page  118,  the  equation  fnlly  discussed 
In  its  uaaUtnd  form  :  x  +  ,yix  -(-  10  =  8.— H.  C.  C. 

[1910.]— TURKEY  STONE.— I  cut  a  lump  of  turkey 
atone  Info  twelve  oil  stones  when  I  woe  an  apprentice, 
partly  with  a  sheet  of  copper,  and  partly  with  a  sheet 
of  lead,  of  course  fitted  to  wood  frame  for  conveni- 
ence, in  both  caaea  with  sand  and  water,  but  I  cannot 
remember  which  cnt  it  quickest.- Jack  Flake. 

[1913.1-OA8  BURNERS  to  bnm  common  coal  gas 
are  not  of  much  use  to  illuminate  dlaaolving  view  ap- 
paraXUB.  I  have  tried  aeveral,  including  a  SO-bole  ar- 
gand,  but  alwaya  found  camphorated  colza  oil  more 
effective.  Uy  experience  led  me  to  adopt  the  Improved 
oxyhydrogen  burner  when  I  want  more  light  tboD  oil 
will  give  \  tbe  apparalua  is  very  simple  and  quite  safe. 
— (J.  Ward. 

[1929.)-LACQUEBING.-InaB»wer  to  "  Inqnlrer," 

1  beg  to  send  him  the  following  method  for  lacquering 
brass-work.  If  be  ia  going  to  proceed  on  old  woik  be 
must  flrat  boil  tbe  article*  In  strong  soda  and  water, 
so  aa  to  get  off  tbe  dirt  and  old  lacquer;  then  acrub 
them  with  aand  and  rinse  them.  The  next  proceas  ia 
tlie  dipping,  for  which  ho  will  require  an  earthenware 
pan  capable  of  holding  the  articles,  which  he  must  fill 
with  aquafortia,  which  tie  can  obtain  at  any  chemist'a; 

2  pails  of  clean  water  and  a  box  of  aawdusi.  If  he 
has  any  meana  of  keeping  tbe  sawdust  hot  ail  the 
better,  and  a  nice  clean  brush.  Now  he  will  have  to 
proceed  aa  follows :— Tie  the  artidca  on  copp«-  wire, 
dip  them  in  tbe  acid,  then  rinse  In  the  water  and  well 
rut)  them  ia  the  sawdust  till  thoroughly  dry,  and 
then  brush  the  sawdust  oft.  If  there  are  any  porta 
that  want  relieving  tbia  must  be  done  with  a  bright 
steel  humlaher  and  a  drop  of  stale  beer,  then  tbe 
articles  are  ready  for  lacquering  ;  but  If  tlie  articlea 
have  tarnlsbed,  to  restore  their  brightness  he  must 
dip  them  again,  but  he  mnat  dilute  the  acid  with  Un 
timea  ita  weight  of  water,  rinse  and  dry  aa  before. 
Now  for  lacquering  them  he  will  want  something  te 
beat  them  on;  a  plate  of  iron  with  a  gaa- burner  under 
it  will  db;  but  if  he  haa  an  oven  that  will  do  as  well. 
If  be  wanta  that  red  gold  lint  oa  his  artlclca,  it  ia  beat 
to  get  French  gold  lacquer  and  mix  a  drop  of  red 
lacquer  with  it;  be  must  heat  the  articlea  so  that  he 
can  just  bear  the  hand  on  them,  and  tlien  with  a  soft 
camel-hair  brnab  lay  the  lacquer  lightly  on,  care  being 
taken  not  to  lay  It  on  too  thick  or  to  got  the  articles 
too  hot  li  there  ia  anything  else  that"  Inquirer" 
wanu  to  know,  1  ahall  be  happy  to  inform  him.— 
W.  Seabrook. 

ri9«.]— LINCOLNSHIRE  IRON. -I  beg  to  Inform 
"  R.  W.  M.,"  that  tbe  ironstone  of  thla  diatrict  conr 
tnina  in  Ita  raw  atate  from  30  to  ?S  per  cent,  of  Iron  of 
a  very  good  quality.  The  average  price  for  Iho  ore  in 
wnguona  at  the  mines  Is  from  4s.  9d.  to  5s.  3d.  perton^ 
and  5s.  3d.  to  5s.  9d.  per  ton  delivered  at  the  nearest 
wharf.  Should  "  R.  W.  M."  require  further  informa- 
tion, I  shall  be  glad  to  help  him.— Blast  Furhacc 
Ebgibeer,  Frodlnrham. 

[1934.]— LOGARITHMS.- To  "Y.  P.  W." -- 
Chambers'  "  Tables  of  Logarithms,"  contslns  seven 
figure  tablea.of  logs.,  log,  sines,  coainea,&c,,  and  natural 
sines  and  cosines,  with  aheap  of  other  Information  ; 
proper  title  "Mathematical  Tables,"  gives  a  few 
examples  at  cemmencament  to  explain  the  tables,  bus 
no  treatise.    Can  l>e  had  anywhere  for  3fl.— Matt. 

[1954.]-CEMENT  FOR  PARAFFIN  LAMP.-Let 
"Noodle"  get  twopennyworth  of  shellac,  and  melt 
it  by  the  fire  in  a  tin  cup,  to  which  henmy  add  a  small 
drop  of  water,  to  keep  the  shellac  from  burning.  When 
melted  he  then  may  fill  the  brass  socket  and  stick  in 
his  reservoir;  he  will  find  he  has  a  good  job.— Lino 
Fish. 

[19<M.]-CARPKNTEBS'  PRICES.— I  have  put  up 
fencing  of  four  rullinga  aud  one  atako  post :  have  mor- 
tised the  post  and  pointed  the  rolliogf  for  6d.  pen 
length,  but  they  were  lort.  long,  that  however  Is  im- 
material. Tbe  posts  and  rails  had  to  be  put  up.  but  if 
put  up  at  per  chain  it  would  make  a  conslderiible  dif- 
Icrence  ;  they  were  laid  out  on  the  work  ready  lor  uea 
gratif.-  Unlearned  Platelayer. 

[ion*,}— CARPENTERS'  PRICES.— Poata,  128.  per 
10O  for  mortlaiug  ;  Id.  per  pane  of  4  rails  for  shopping 


rail*;   la.  Sd.  yer  100  fbr  Bharpeiiing  staJCBaj     — . 
£S  lOe.  per  mile  for  putting  op.— Millt. 

[193S.]-EQUATION.—  - 

f  4-  y  -H  a  =  a  4-  i  -I-  c    ._.      .      " 

From (2)..  (»-c)*4-  (c-«)y4-(o-  6|»=».,  »,  j|- 
From(l)Bnd(2) ..(»  -  e)i -i- (a  -  ei  z  =  *,+  t^-J 

(o  +  6) »  M  ^  - 

From  a)  and  (3),  (i  -  c)  i  4-  (i  -  a)ii  =  b  la  -4-4^2  .  -^ 

From  (4)  and  (5),  (o  -  c)  y  4-  (i  -  c) »  =  efl-i-V^  —  (||  "  ' 

+  » -4 

From  (4)  and  (6),  (c  -  W  »  4- («  -  &)«  =  «•  4- «<»  —#    ' 

4-c) .m   .." 

From(7)aDd(8)by  transpoalDganddlTldlDg,  ■  ^ 

a-  e  a>  4-  ft*  -  e  <a  4-  b)  -  (i  -  c>  * 

«  -  6  a'  4-  c*  -  6  (o  4-  c)  -  (o  -  ft)  » 

whence,  by  mnltiplylag  np  and  reducing, 
z(a>4-i'4-ci-a6-fte-ca|  =  <i>4-ft*-e^— ft    - 
C4- 2ac»-26»c4-2ftc'->iic  \  ^_ 

whenee,  dividing  each  aide  by  the  eo-eOeiCBfe    9t^i. 
will  be  found  that  z  =  a4-ft-c.    I  ahould  be  S-ZMa 
toe  a  neater  solution  from  aome  abler  pen  thaji  ica^ 
— SEHioa  Op. 

[19««.]- MOULDING  MACHINE— If  "  Jona-a 
would  visit   any   of  the  nndermeniloned  plj 
would  aee  moulding  maohlnea  at  work.    To 
for   half  an   hour   will  give  him   more   kn 
than,  a  reply  to  hi*  query.    Houldworth'a,  i 
Platf*,     Oldham;    ^Ooword's,     Bedford; 
Enfield  Lock;   Royal  Arsenal,   Woolwloh. 

placea  are  inacceaaible  to  him,  I  ahall  be  1 

afford  him  full  deuils  In  the  Englisu  Mech/ 

[1970.1 -VARNISH  FOR  IRON  PATTERITTB..- 
The  following  la  what  I  have  seen  used  with  aoe 
in  aeveral  foondriea  In  Glasgow;  it  is  better  •_ 
beeswax  :— When  the  pattern  cornea  from  the  flulal 
ahop  amear  it  all  over  with  oil  rubbed  on  with  b»  „. 
of  waste,  putit  in  tbe  drying  atovo  all  night,  ao  wum  th 
oil  will  burn  in  ;  if  not  In  a  hurry  for  tbe  pat«en 
repeat  the  doae.  I  caa  recommend  tbia,  havini;  Bed 
it  done  and  having  dono  it  myself  pretty  often. jr.  £ 

[19r8.]-LIQUID  GLUE.- 1  have  nudo  a  atrmaa 
liquid  glue  by  troating  Rutaian  glue  with  a  libtla 
atrong  acetic  add ;    add  a  amall  quantity     to    the 

Eowdered  glue,  cork  tight,  and  let  It  atand  for  sonio 
oura;  you  will  find  it  soften;  by  adding  more  a.cJrl 
yon  can  make  it  of  the  conaiatency  you  require  1^  A^ 
common  recipe  for  ordinary  liquid  glue,  and  wtalclx  SI 
have  uaed,  eonalst*  of  8aa.  best  glue,  ditaolva  in  tn^K 
water,  add  2^z.  nitric  acid;  ooric  up  tigbt.--^H 
Cbebrt.  ^K 

[1981  ]-ENAMEL.-If  Mr.  Walker  will  try  tkf  mP 
lowing,  I  think  he  will  find  one  or  both    aosiMr  Air 
purpose  :— No.  1.  Oxide  of  tin  0,  flint  3,  txran  if'Ife. 
2.  Oxide  ot  zino  2,  Comlah  atone  8,  whiting  I.^^MTA. 
n985.]-SIDE  LEVER  ENGINE.— I  bfgtom^rm 
"Suftold    Amateur"  that  the  aide  lever englBet 
that  which  uaed  to  lie  almoat  entirely  need  tor  i] 

?urpo8ea.    I  think  It  was  invented  by  James  Wi 
do  not  know  if  be  patented  it.    The  prlncisV|j| 
engine  is  similar  .to  a  beam  engine,  only  the  b 
donu  at  the  sides  (of  the  engine,)  and  they  I 
nected  with  the  piston  by  meana  of  a  crot*  h« 
connecting  rods.    The  other  end  of  thfibeaiua/| 
levers  ia  connected  with  the  crank.     The  adva 
thla  kind  of  engine  la  that  all  tne  moving 
balanced  by  each  other.     The   connecting   i 
the  beam  to  the  crank  ia  very  long,  therefore  1 
transmitted  to  the  crank  very  equally  and  wit] 
little  strain.    Tbe  heaviest  parts  of  the  ent' 
brought  very  low  down  in   the  boat.    The  Alt 
tagea  are  that  It  occupiea  a  very  large  space,  ill 
heavy,  very  costly,  and  not  applicable  to  acrei^  ] 
— H.  Chapman. 

[1987.]— WHAT  18   IT?-It  Ir   a  pedome 
oouniing  the  number  of  stena  in  walking,  not  i 
use  new.    Time  tella  tbe  distance  traveUed  ov^^h-^ 
the  walking  rate  la  nearly  uniform  for  cash  Indl^^B  ^  > 
and  ia  soon  aecertained  by  counting  a  few  aiiUt  i 
once  or  twice.— U.  W.  Reveley,  Beading. 

ri987.}-WHAT  IS  IT?— I  believe  the  Ina 

"  Querist "  ha*  got  hold  of  is  a  pedometer,  - 

worn  In  tbe  waistcoat  or  other  pocket,  and   maaigl  N 
the  distance  walked.  Each  step  taken  causing  i 
tion  of  the  wdght,  which  acta  In  one  of  the 
wheels.- Iota. 

tl98».]— NUMBERING    BOOKS.  —  A    bookt 
would  stamp  the  book*  ingoldfor  a  very  small  i  _ 
or  the  numbers  might  be  painted  on  the  backa  { 
colours,  black  figures  on  a  white  ground.— Iutj^.  , 

[1989.]-NUMBERrNO  BOOKS.— Onm  the  1 

Sour  paper,  write  yonr  Utie  Bomber*,  Ao.,  in  i 
nt  blot  Immediately  with  blotting  paper;  af«»1 
after  size  with  common  size  or  glue  water,  h 
thoroughly  dry.  and  then  varnish  with  pale  oop. 
up,  and  stick  on  in  the  ordinary  manner.    Of  i    ^^ 
wo  suppose  a  sheet  or  a  few  sheets  to  he  <one^^V''\< 
satne  time  to  be  worth  thla  amount  of  troub^H^     ■ 
when  dono  thla  may  be  termed  everlasting.— S.  T^_ 

[1990.]- METALLURGY.- Tbo  moat   reocnt.'SO''' 
complete  work  on  this  subject  Is  that  bv  Dr.  Pe 
it  published  by  J.  Murray,  price  21a— Beta. 

[1991]— CANVAS    CANOE.- 1   would   pa-^     '' 
our  friend  aealuat  making   big  canoe  of  cim 
riba;  it  ia  impossible  to  obtain  good  lines,  otJ 
technical  worda,  nocurve  can  be  obtained  ;  tbe| 
boat  would  consist  of   stiaight  lines  as  uca^ 
preaching  the  curvea  neoeaaary  aa   >»    poailj 

lessening  tbe  distance  of  tbe  point  of  attacliim 

the  frame,  but  the  n-ault  la  in  tbo  highest  dcgraSa  V' 
satisfactory. — 3.  T. 

[19<iI.]-CANVAS  CANOE.— After  laying  d«w»J 
keel  aud  fixing  stem  and  stem-pott,  let "  S.  F." 
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^ . ^       to  be  placeil  acrow  Uie  kwl  nl 

l^niieiBpWtsreprefvat  traiuTere  Reotioi>« 

r  terefml  po«icioQ«,  and  to  them  arc 

the  ilips  fonulog'  Itie  akia  or  ouut 

nm  loi^tndiiully  from  stom  t«< 

taj' wide  and  U' apart.    "S.  F."will 

liMrlui.u  wiihooc  Ibe  slips  Ihe  eaarii^ 

rWMMa  U>e  "!><.     The  liM  or  Umbpr« 

Wmftlx  tbem  pliable  by  placing  thorn  in 

"in  raaoeeted  by  a  tube  wltk  a  conunso 

jIvil^aeloH  lid.  or  thoy  may  be  boiled  in 

«^  Ttef  maic  beput  iohot^and  nailed  In 

..H  #!«.«'  ')>'T  ^''  atiSen.    They  can  be 

i  M^  kof  *ith  oonuBon  copper  naiia,  which  1 

^  uitw  '£  pielerenoe  to  iron.    There  abonld  be 

^,^1  9g«nte  round  the  boat,a«  it  atreosthena 
1  have  need  canTas  myaelf  for  a 


, k!  hi  K  retard*  the  boat  by  Ita  Iriction, 

ttj  t^nfit  •iraac  dack  would  bo  preferable. 
f»rmmtfm.  fiTe  it  three  or  (oar  eoata  of  wliite 
^.  iT.  a  iwuort  for  a  canoe ;  1"  or  12tt.  ia  lUtle 
<Hr-«.mi iioai  ifi.  Sin.  beam.— STeKB«MAS. 
,S«>-02nSCT17E  PI&J<Ot'OSTK.-LetaKOod 
tt^  M  /I  a  pieee  of  hard  wood  a  anitable  width 
A*  cracJi  exiau,  aorewtn^  aome  eood  aeiews 
waA  a  aAai^  d«9p  verm  in  the  joini  itaeff,  the  worm 
trtMvmial  wkik  will  bold  aofflcicntiy  tight  to  pro- 
—  tiliari'e  iaaerted  frtun  drawing  np  by  the  tenaio  i 
t>tc»wia.—S.r. 

jawj  — PKOBliUL  -  The  aceoBpanying  aketi 
j-A*-  tte  jniwioB  ot  tk«  probleio.    Let  B  and  b  3e 


.<    «  > 


® 


^ 


0 


i 


? 


<^»»^  af  tbe  anni.  wbleb  ««i4(kta  we  may  eon- 
MKr  •  tffkei  at  their  middle  pirint :  we  iiare  for 
4t  tfiiMa  tt  eqaillbriain— 

f<^-t-Rx   •  =Qx  SS'fSxa 

(P  -  Q)  K  aa  ^  (S  -K)  X  a 

P  -  Q    -  4  (3  -  Kl 

nr(eft«ta«Ta<S  -  Si  =  4  <f  -  Q:,batl  beliere 

^'•taorar  of  eapj. — Fti».n<;t 
;>pjn"i-PUOBl.E«-— '-T.  B.  W.">banM  state  that 

the  iiSUxvoKA  \a  d^vuXif « ,  ^cA.  half  ot  Uk  Amfn^iT^f^  ^. 

Vweiai  ¥  ».u4  <4,— J .  TL.V. 
t«»V-'t»M»V.B».— \»  «kiR«  not  Mn;  nhtik,  fc 
iaeuawmenVof  th«  probl«miriwnbT"t.U.^  "iaUie 
Exaura  Kica^^sic,  Kareh  11 2   1  indUm  Uc  tiHaT 
«soe  tatwen  ibe  vei^bu  of  tb«  amu  equU  ina  Ue  ^ 
i^emaMittm  F aadQ.  aad nol /m «e art aaked to 
ai^KT  iairch»  tUttereaee  betwiKa  P  aad  Q    I  tsd  ae 
tMfmtim  tnr  Ute  dOEsreaae  betwmn  tke  wriebu  at . 

Uf  Mrat  to   temu  or    P    +    Q   ia    ite    Mhwlaei 

aiaaa-.-Lut  L  F  tmd  Fit  be  tte^aroao/aiew 


[2005.]-KAZOR  PASTE.— Crocua and tollow.mixed 
with  peotle  and  mortar.  Obtain  kt  a  watchmaker'a 
tool  wareboiu'»e. — S.  T. 

[«005.]— KAZUB  PASTE.— In  reply  to  "  Dundreary" 
I  can  aaTelv  recommend  thefnllowia^  : — Reduce  emery 
t'D  an  impalpable  powder,  and  sift  throuj^h  flue  aauze 
to  catch  any  largre  p&rtielo  ;  ui.x  tbe  powder  with  as 
much  Bi)ermacctio)n*ment  as  will  form  a  thick  paste, 
aad  lay  on  the  strap. — Gitcqe  M'Inito. 

[SOOS.]— PASTE  FOR  RAZOR  STROPS  is  thm 
made  :— Oxide  of  tin,  leviintted  loi.,  eatunited  solntion 
of  oxalic  acid  suiflclent  to  form  a  paste.  I'his  oompo- 
»ition  is  to  be  nibbed  over  the  strop,  and  when  dry  a 
little  water  may  be  added.  Oxalic  acid  baTitif;  a  ^eat 
atBnitr  for  iron,  a  little  friction  with  the  above  pow- 
der will  give  a  fine  edge  to  any  razor.— Taotau. 

[2006.] -TO  CLBAN  STEEL  ORNAMENTS.— 
"  lounjr  Wife"  may  clean  ihem  by  rubbing  them  oTcr 
with  some  floe  emery  and  oil  to  {ret  oft  the  rust,  and 
thenremorincf  all  the  traces  of  oil  and  emery,  rub  them 
with  a  clean  brush  with  some  crocus  aild  water  ;  lastly, 
polish  o(T  with  a  little  dry  crocus — this  will  clean  them 
If  they  are  not  very  rusty  -,  bnt  if  they  are  it  will  bo 
ImposBlble  to  do  anythin;;  with  them.— A.  A.  A. 

[200n-TEMPERING  DRILLS —Heat  yoar  drill 

Cs  (lull  red,  allow  it  to  cool  slowly,  then  rub  the 

T  elnt  for  an  inch  or  two  up  the  neck  clean  and  brlp^ht, 

Ulier  on  a  brick  or  wet  Krindstone ;    now  Ur  the  point 

f  vour  drill  on  a  lump  of  iron  previously  heated  red 

b"'.  and  themoraeut  your  drill  has  attained  the  colour 

yu.)  require,  dip  and  stir  it  in  cold  water  (oroil,  If  a 

■mall  tool).     The  Rradatioos  of  temper  are  — mild, 

Mne,  bard,  dark  straw,  very  hard,  pale  straw,— S.  T. 

tailO?,]- TEMPERING  DRILLS- Heat  the  drill 
Uin.  up  from  the  point  until  it  bf^comes  blood-rcl ; 
then  dip  it  In  water  about  au  inch,  hold  It  to  the  light. 
and  you  will  si>e  a  blue  tint,  which  irradually  desceods, 
and  when  it   is  about  1-Ifltb  ol  tbe  point  alack  It.— 

WlLLFHEW. 

[2(Ki8.] -CONTENTS  OF  IRON  PANS, —  To  find 
tbe  cubic  contents  of  Iron  pans  with  circular  or  rather 
apherlcal  bottoma,  you  muat  calculate  tbe  body  of  the 

fian  and  the  b:)ttom  distincrly.  The  body  of  the  pan 
a  a  cylinder ;  tn  measure  it  multiply  the  square  of  the 
diameter  by  '76.Vi.  and  tbe  product  will  be  tbe  area  of 
tbe  base;  multiply  the  area  ot  the  base  by  thehel<;ht, 
and  the  product  will  be  tbe  solidity.  If  the  bottom  ia 
bait  of  a  sehere,  multiply  the  cube  of  the  diameter  by 
■S^-ia  an^  rtivlde  by  i  ;  the  qaotient  will  betlie solidity. 
If  tbe  bottom  it  the  segment  of  a  sphere,  to  3  times 
the  sqnare  of  tho  radius  of  the  base  of  the  segment 
add  the  aqnare  of  its  height ;  multiply  the  sum  by  tho 
beight  and  tbe  product  by  '5336  for  tbe  solidity  ;  add 
tbe  Bolidity  of  the  cylinder  to  tlut  ot  tbe  bottom  tor 
tbe  total  contents.  If  tbe 
measnrements  are  talcen  and 
calculated  in  incbes,  divide 
by  'i77-^7i  (cubic  inches  In  1 
gall.j:  tbequotlentwillbe  tbe 
contents  In  i;alls.  If  in  leet, 
multiply  by  0}  (cubic  galls.  In 
1ft.  Dearly),  the  product  will 
be  also  galls.  Example— 
\  circular  pan  12ft.  diameter,  height  ot  body  tit.. 
Mgbt  of  tbe  bottom,  being  a  aegmentof  « tpbere,  iU, 

H  X  IS  X  -VfM  X  6  =  CTS-.WiMift 

6x6x3(+4)x2x  -SZU  =  117-2«*» 


JgJ 


fJ^S^-  r^^  ,S«*«*  f  G  will  beeqnal  to  j 
rX  Draociigttaiia  m.  Wtweeatbev^ighta  oi 
atraon  t^  ^,wt  kM«,  Vy  tti»eq«aUty  of  aomenu : 

-FV-Q   +  __    =  TXJ»  =  Fai:P, 

2  rtr.Q  *  FtcS  =  2  TM  P 
rH.e  =  S  ntP  -  2  FM.Q 

^^*^  tfc  eiile  by  TH.  wo  have  6  —  2  (P-Q) 
^'■^'aa*  •btewi  lu  tbe  w«i4^ta  of  tbe  arms  equals 
«^*!«  dafcTtiMs  brtweco  P  -I-  Q.  ••  Y.  B.  W." 
^rae  lo  iMa aoliitiait,  vaA  I  Isope  be  will  fiud  It 
I  wiab  for  UM  Knolub  Hkciianic 
r  meet  with  tlie  auooaaa  which 
iiapredeacMor — W.B.,Lee4s. 

L«et  Ira^li  of  each  eqoal  arm 

r  eseti  aim  (betoc  nniformi  may  be 

<  wbolljr  »t  Iba  ceotTc  o(  gravity, 

^*e talamaL     C«U  wei^tii  sf  Pa  arm  y, 

>«  4'»  acm  X.     Tbca 

»  -  Q}  «t  =  4  a  r«  —  jr) 

PSECJIA. 

l^^j-^UtiZ  PA8TK.— Yo.    I.    Prepared  putty 

J^^  -■«-  ymtartA  oxalic  acid  ioa..  powdered  guin 

r^  *V*^  mix  will)    waMT.     Ka  2.    Bora  some 

*  J^a^c.  'xNcet  tbe  asbes.  Twiace  to  a  *ne  powder 

^'^^  t  ia  tte  flnicera,  rob  on  tb«  atrup,  or  mix 

^*»  CtiMeadof  the   pottr  powder.    Tried  and 

I   Tbe  aaeoaut  ta   n^  owa  iaranlkui,  aad  ia 

y—ki^tm  ■  TATS. 


Cubic  contenta  in  feet . . 


795-8720 


Do.         do, 
—Miles  Jbkki!<g8. 


in  jvls  . 


4974a 


poos.]— WHEEL  CU  PTING.— In  answer  to  "  Bttra- 
lem,"  special  machinery  seems  iudispenflable  for  a 
apeelsl  job,  and  It  iaabsnrd  to  rigup  an  apparatus  for 
a  few  wheels  when  you  can  get  tnem  cut  for  you  for  a 
trifle.  What  you  muat  have  for  the  purpose  is  a  dlvl- 
aion  piste,  eontainlDg  all  the  numbers  yuu  want,  and 
a  cutter  frame  to  carry  tbe  cutter,  on  a  vertical  spin- 
dle. I  have  seen  patterns  cut,  or  rather  planed  out 
of  white  metal  in  a  lathe  by  means  of  a  single  point 
tool  of  proper  form  held  horizontally.— J,  K.  P, 

raoil  i— MULTITi;nULAH  BOII-ER.— The  way  In 
wbirh  the  tubes  are  fixed  Into  multitubular  bolk-rii,  is 
aafoUows: — They  are  put  loosely  in  first,  and  whilst 
In  their  place  a  conical  plug  of  steel  Is  driven  into  the 
ends  so  aa  to  open  them  a  little,  and  so  fasten  them 
Into  the  tube  plates.  If  thoy  are  not  perfectly  water- 
tight they  have  to  be  caulked  a  lltdo  to  make  them  ao, 
— H.  Cbapman, 

taai,)— MAGICLANTERN.— Inan«werto"George," 
I  woulri  say  he  will  get  as  mneh  practical  information 
on  the  construction  of  mngic  lanterns  In  tbe  back 
numbers  of  the  Knulish  SIbchanic  (Vol.  VI.,  paj,:cs 
395,  424,444,  *c.,  Acl  as  any  work  on  the  subject  that 
1  know  of.  As  to  i-plato  photograph  lens  being 
snitablo  for  a  magic  lunlern,  I  know  by  experience 
that  there  Is  no  lans  more  ao  If  a  long  range  la 
required  with  a  4iln.  condenser.  The  lantern  requires 
to  be  4.'>ft.  distaut  to 
cover  an  18ft.  screen,  and  will  / 
give  a    clear    and    distinct     ^ 

fiieture  with  oxy-bydrogen  ^ 
Ight,  A  i-plate  lens  will  H 
give  the  same  size  picture  h 
at  about  '28tt.  disiaut.  Con-  ^ 
densera  tor  magic  lantcrus 
are  ot  various  lorms.No.  1  plano-convex.  No,  S 
plano-convex  and  double  convex,  "No.  3  two  plano- 
convex, which  I  think  glvea  the  best  results.  No,  1 
being  only  used  for  the  common  cuustruction  of 
lanterns.  Distance  between  condenser  and  front  lens 
ia  &^ia  Condensing  lenses  may  be  had  mounted 
almost  from  any  opticinn.  Tbe  price  of  a  4i  in.  is  £2  '.ia. ; 
34ln.,  18S.- J.  K.  v.,  Edinburgh. 

[2021.]-}!  AGIC  LANTERN.— The  price  of  double 
condensers  3Jlu.  brass  cells  is  from  148.  to  l«s.  Any 
optician  will  supply  Omni,  but  Cox,  of  a>  Ludgntc- 
hill,  or  Puinplirys,  of  llirmlii^harn,  may  be  relied  on 
for  quality  and  priac.  I  have  seen  a  ^- plate  portrait 
lens  used  with  good  effect,  but  "  Guernsey**  writes 
from  paraonal  expertenee,  tberofbrewiih  anthority  on 
the  adlOeet.    "  Tbe  Magic  Lantern,  and  How  to  Uae 


It?  **  by  a  "  Mere  Phantom,"  U.,  is  a  capital  book  on 
the  lantern. —C.  Wabd. 

[30l6.]-COTrON  WASTE.— The  cotton  waste  la 
first  sorted,  and  all  hard  luiups,  rope  ends,  scrap  iron, 
Ac,  thrown  aside ;  it  must  then  undergo  tbe  following 
prccesses:— Ut,  bowking  with  lime  for  8  to  10  hours  ; 
i^nd,  washing  in  dash  wheels  15  to  V)  minutes  ;  3rd, 
scourin"  0  to  8  hours  ;  4th,  sweetening;  5th,  bowklagf 
with  soda  ash  G  to  8  hours ;  6th,  drying,    Tbu  bowkln{^ 


la  done  In  klers  of  wood  or  iron  bested  by  steam,  ne 
Ist  tequirea  about  4  to  6cwt.  of  lime  made  into  thick 
cream,  and  freely  sprinkled  amongat  the  waateaalt 
is  thrown  in  the  kler.  Tbe  waahinf  reqnlrea  plentjr 
of  water,  and  is  done  in  ordinary  dasb  wheels.  Att«r 
being  washed  the  waste  is  steeped  in  a  solution  of 
muriatic  acid  in  water  (2  to  3  per  cent,  of  acid),  then 
drained  and  sweetened  by  placing  under  a  ehower 
bath,  using  plenty  of  clean  water.  Tbe  2nd  bowklag 
is  done  with  soda  ash,  and  takes  from  3  to  5cwt.  of 
ash  per  ton  of  waste.  Tbe  drying  la  generally  com- 
menced In  an  hydro-extractor,  and  then  finished  In  a 
Btove  or  tbe  open  air,  which  is  preferable.  IfN^O** 
desires  further  Information  I  shall  be  hapjyy  to  glyia 
it  to  him.— Feu  FoliiET. 

r2023  3-VBNEERING.  — Soak  your  glue  until  ft 
gelallni'es  in  cold  water,  carefully  boll  In  proper  glne- 
pot,  warmyonr  veneer;  all  the  rest  depends  on  three 
points  of  detail—  cleanliness,  close  contact  di  tbe 
surfaces,  and  the  expression  of  all  exoesa  of  tbe  gtas 
— >.  e  as  small  a  quantity  really  between  the  aurlaoei 


o  be  united  as  la  prsotleable, — B.  T. 

r»02l.]— AMALGAM.— Kill  some  mercury  with  pure 
fin  foil;  when  it  baa  4oat  Its  qnlekness  apply  with 
small  quantity  only  of  clean  tallow.— S.  T. 

[202.1.]— AMALGAV. -Mix  your  amalgam  with  a* 
much  lard  as  will  make  a  thick  paste  and  spread  It  OB 
the  cushions  with  a  knife.— Gitcbe  Makito. 

[2023)— AMA'LQAM.- *'T.  O'Connor  •'  wUl  find  the 
following  uaefnl :— Melt  together  2oz.  of  tin,  2oz.  of 
zinc,  ana  Ooz.  of  mercury ;  when  cold,  powder  and 
mix  with  ioz.  of  lard,  an(l  loz  of  bees- wax, —Bet A, 

[2024.1  —  MENDING  GUTTA  PKECHA.— Doea 
J.  Land  mean  an  India-rubber  ball  ?— if  so,  we  can 
tell  him  how  to  repair  it.  A  gutta  percha  ball  seems 
to  present  no  dlf&eulty.  A  patch  could  be  heated  and 
put  on,  unless.  Indeed,  the  ball  be  very  oK  ;  then  the 
material  will  b ;  found  perished,  and  very  difficult  ta 
deal  with.— S.  T. 

[2029.1-PHYSIOGNOMY.— Laraler  la  tho  beat 
authority.  There  are  cheap  and  dear  editions  of  his 
work.— Briefless  Babhibter. 

[2036.]-BTAMPING  IN  COLOnRS.— Prosaoa  for 
this  work  may  bo  bought  by  any  one,  and  witft  prao- 
tico  any  may  do  it.  A  praparecl  gummy  Ink  is  spread 
on  a  steel  die  In  which  tlie  devic-  la  sunk ;  the  surface 
is  then  wiped  clean  with  the  ball  of  the  thumb,  leav- 
ing tiic  Ink  in  the  device.  The  paper  to  he  stamped 
it  placed  on  the  die  and  a  leather  "matrix"  Isbrougbt 
down  on  to  It  bv  means  of  the  press,  and  is  by  it  forced 
into  the  cuts,  tue  ink  adhering  to  the  paper  forms  a 
coloured  Impros.ilon  In  relief.  Tbls  process  la  colled 
"r  lief  "stamping, — Iota, 

[30W.]-SDN  DIAL.— "T,  8.  H,"  to  "Jnplter.**- 
Thi>  hour  angles  for  a  horizontal  sun-dial  in  latitude 
512°,  beginning  at  the  12  o'clock  line,  and  reckonlojf 
eastwHrd  and  westward,  are  12°  20",  25°  15',  C0°  14',  64° 
45',  71°50',  ()0°.-T.  S.  H. 

[2()ia.]-CliERK  OF  WORKS.— A  clerk  of  works  Is 
a  man  placed  on  the  building  by  the  architect  to  watch 
the  Interedts  of  tho  proprietor.  He  must  be  wtll  oc- 
quainttd  with  all  kinds  of  building  materials,  and  tho- 
rouirlily  understand  where  and  how  each  article  ought 
to  be  used,  whotttcr  wood.  Iron,  brick,  or  st^ine,  and 
has  power  to  allow  or  reject  anything  he  considers  not 
according  to  contract.— Jack  Plame. 

[J043]  - DLTT I  h:S  OF  CL  ERK  OF  WORKS.— X  think 
"  Aspiring  MasoH  "  will  find  the  following  tbe  dntlea 
ofn  clerk  of  works:— He  will  have  to  look  otter  the 
workmen,  sea  tbe  work  la  property  flotahed.  point  oat 
tothearahiteotany  ImproTomeols  he  may  tbuut  at. 
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■ukr  up  hl«  weekly  report,  and  aend  lo  the  architect, 
drawnmt  otthe  wnrklD?  dnwin|,s,  and  mcuore  op 
all  extra  wnrk  ;  In  fact,  he  U  nntblnf  more  than  the 
saperintendrnt  of  the  w«rk  In  the  absence  ol  the  ar- 
enltect.— Delta. 

rSMS.)— FILliS— "  Wrjr  Face  "  finds  it  a  diOii'alt 
matter  tn  take  pllU  in  the  ordinary  way.  Nothing 
is  better  than  an  nyiter  ;  It  ia  a  capital  thlDg  to  carry 
a  pill  i/>  the  Btomnch  Vsb  It  in  this  way :— Slit  the 
thick  part  of  a  n^itlre  oyater  and  put  In  the  pill,  then 
■wmllow  the  whole.  Children  who  are  fond  of  oy^tera. 
and  who  cannot  be  made  to  swallow  pil  s,  may  be  thus 
eSectnally  decelred.  Another  mode  of  taking  offen- 
•iTe  pill*,  or  nanaeona  medicines,  la  to  prepare  the 
month  beforoliaad  by  acme  aromatic  aubsUuice ;  (or 
iiutance.  chew  a  elore  or  a  piece  of  orange  peel  or 
letnon  i><'el,  or  In  lien  o{  thit  flrat  pat  into  the  month 
•  bit  of  alnm.— Tactau. 

fJMl}— PILLS.— In  reply  to  "  Wry  Face,"  there  are 
MTersl  plana  tor  rrnderioK  pillt  taateieas.  Some 
of  theae  plana  are  patented,  some  not.  Theprlaelple 
aimed  at  in  all  la  to  cover  the  pill  with  a  flim  which 
ahall  rcaist  the  action  of  the  sallra  dnriae  the  ahort 
time  that  the  pill  la  In  the  mouth,  bnt  that  ahall  be 
ramored  in  the  atomacli.  Tbia  Dim  may  be  either 
metal,  as  i;oId  or  allrer  leaf,  or  a  Tamlah  composed  of 
balaam  of  toln,  or  some  similar  substance  dlesoWed 
iDiptrit,  or  a  coating  composed  of  mucilage  of  traea- 
ouith  and  ang^ar.  I  haro  repeatedly  been  told  that 
coated  pills  hare  paaaed  through  the  whole  lenath  of 
the  Intestinal  tnbe.  and  have  been  paaaed  unaltered 
throngh  the  system  Under  these  circumstances  I 
leave  your  correapondent  to  judjre  what  good  they 
bad  done.  A  plan  which  I  mvaelf  have  fonnri  very 
effleaelous  iato  tcrew  earh  pill  tightlr  up  In  floe  tiasue 
paper  or  eigaretle  paper,  cuttInK  oft  tne  superfluous 
materia).  A  almlUr  plan  la  adopted  with  balls  for 
do«  and  horaes  The  K.tOLisii  MEcnANic  Improvea, 
•aa  I  am  glad  to  ace  thcquotation  from  "  Montaigne  " 
reatored  to  the  head  of  the  Correspondence  columns. 
— Abtrdr  W.  Blacklock,  Kewbridge,  Hardgata, 
Aberdeen. 

[2(H3]  — PILLS. —Fir«t  ace  that  your  pllla  are 
thorouEhly  dried,  then  stick  each  with  a  pin  the  head 
of  which  Is  bent  down  like  a  pot-hook  f  ;  now  dip 
the  pills  one  at  a  time  in  a  strong:  solution  of  gum 
Arabic  and  hanft  on  a  atring  to  dry  in  a  warm  place. 
Tbia  will  not  only  render  thd  plll<  taaieleaa,  but  pre- 
vent the  deliqneaeence  some  klnda  are  subject  to.— 8.  T. 

[2W3.]-PILLS.— If  "  Wry  Face  "will  apply  to  any 
ehemist,  he  will  Itnd  that  hia  grievance  can  t)e  reoM< 
died  without  ranch  trouble  or  expenae.— Beta. 

t204«  ]-GYMXASTICS.-The  following  works  are 
teeommended :  — "  Gymnastica,"  by  Cbiosao,  price  la. 
6d.,  Walton  and  Maberlev  ;  "  Courae  of  Gyronaatio 
Ezeroiaea,"  by  Rolland,  price  Ja.  Oil.,  Oliver  and  Boyd ; 
"  Both'a  Uovementa  or  Exercises,"  price  la. ;  "  Ling's 
GTmnaatid,"  by  Uoth,  price  U.  6d.,  Groombrldge.— 
Beta. 

CKMS.J-LAITTERN  LBN8.-A  aingle  plano-convex 
lena  would  do,  but  the  reanlt  would  not  satisfy  you. 
Kaay  cheap  lantema  are  nearly  oaeleaa  on  this  ao- 
oonnt;  go  to  a  little  more  ezpenia  to  pnrchaae  a 
doable  oondeoser,  or  If  jron  have  a  good  flint  plano- 
eonvex,  gecanoptioian  to  adjust  another  to  It.  Write 
to  Cox,  of  Lndgata-hill,  or  aar  preetleal  optician.— 
C  Wabd. 

[20i9.]-L  ANTERN  LRMS.-T(  "  Lime  Light  wisbea 
to  have  good  reanlta  from  his  magic  lantern,  I  woald 
reoommend  blm  to  use  the  doable  combination  Siln. 
condenser.— J.  £.  v.,  Edinburgh. 

[2053.]— BEECH.— Expose  the  wood  to  the  presence 
of  aleam  in  a  oever^  vesael  tor  a  few  hours,  then  with- 
dr»w  it  and  allow  it  to  dry  slowly.  It  should  be 
onder  preaaure  of  some  degree,  even  U  not  more  than 
1  or  21b.  to  the  inch.— S.  T. 

[2064.]-HTPOCHLOKIC  ACID.— Sneh  an  acid  has 
not  yet  been  discovered.  The  oolv  o»gen  acids  of 
eblortna  are :— Hypochloroiu  add,  HCIO  ;  chlorous 
acid,  HCIO,;  cblorlo  acid,  BClOi-,  and  perchloric 
add,  HClOj.— KUHEST. 

[2055.]-COlN.— The  piece,  aa  per  engraving,  la  a 
weight  of  the  double  crown  of  James  1st.  There  are 
others  of  various  weights  according  to  the  denomina- 
tion of  the  gold  coin,  the  unit  22a..  the  crown  6a.  M., 
the  thistle  crown  4a  4Jd.,  the  half-crown  2s.  »d.  I 
hare  standard  wetghU  of  all  the  above,  aa  also  those 
Issued  in  101&  The  welgbuwerelssaed  by  Royal  pro- 
clamation from  the  Royal  mini,  ard  the  chief  offlerra 
In  all  cities,  boroughs,  and  town  corporate  of  England 
and  Walea  were  commanded  to  provide  aucb  weighu 
and  scales  aa  provided  by  the  master  of  the  mint,  and 
all  penons  were  forbidden  to  have  or  uae  any  other 
wclghta  for  the  gold  eolna  Vide  Kuding'a  "  Annals  nf 
the  Coinage,"  page  871— D.  T.  Battt,  9,  Fenocll- 
•treet,  Uancheater. 

[208tJ-t!OIN  OB  COONTER.-In  answer  to  Mr. 
Smith,  the  engraving  repreaenti  a  card  connter.  1 
hare  a  similar  one  in  my  poaseaaion,  with  Va.  VId., 
Instead  of  XIs.  English  coins  were  made  of  tin  and 
copper,  and  now  are  of  brense,  bat  brau  ones  were 
never  strnck.— Kkkt  W.  Hehfbet,  X.N.B.,  Xark- 
ham-house,  Brighton. 

laO&T.h-ZlSC  PLANT.— Form  a  teeble  solution  of 
acetate  of  lead,  suspend  In  It  a  piece  of  sine  and  some 
brass  wires,  the  latter  represent  the  braacbea  of  the 
tree.— Ebmest. 

(2067.]- ZINC  PLANT. —  The  sine  plant  can  be 
•made  by  "A  Late  Subscriber,  K.  S."  by  twiatlng  a 
piece  of  wire  round  a  lump  of  zinc  and  inserting  one 
end  in  the  cork  of  the  bottle ;  then  attach  other  pieces 
of  wire  to  the  sine  and  twist  them  in  any  form  he  may 
think  proper  t  some  pat  a  little  chins  doll  iu  between, 
and  beada  of  various  colours,  which  has  a  curious 
effect ;  then  fill  the  bottle  up  with  water  so  as  to 
cover  the  zinc,  and  pat  a  little  sugar  of  lead  in,  and 
1st  It  stand  perfectly  still ;  the  tree  will  tM^tn  to 
grow.  A  pennyworth  of  sugar  of  lead  may  be 
obtained  at  any  chemist's— enough  for  3  or  4;  It  will 
cause  a  white  cloud,  which  clears  off.— A.  A.  A. 

[30S7.1-ZtMC  PLANT.-Thls  la  easily  prepared  by 
Buspending  a  piece  of  granolated  sine  In  a  strong  so- 
lution of  acetate  of  lead.  In  a  short  time  beantif  oI 
plataa  of  lead  will  form  upon  the  ilao,  and  inenaae 
till  the  solatloa  beeomes  ezbaostad.— Bbta. 


[2057]— ZINO  PLANT.— "A  Late  Subaerlber,  E.  8," 
is  mistaken  in  suppoalng  that  It  Is  merely  water  in  the 
bottles  in  which  zinc  trees  are  made.  It  la  a  solution 
of  acetate  (sugar)  of  lead,  in  water  that  is  used  for 
that  purpose.  A  pltic«  of  copper  wire  is  attached  to 
the  cork  of  '.he  bottle  long  enough  to  reach  to  the  bot- 
ti>m,  and  if  yon  want  branches  to  your  tree  put  pieces 
of  wire  across,  you  floally  fasten  a  small  lump  of  zluc 
on  to  the  top  part  of  the  wire,  take  care  tbai  it  la  im- 
mcrKCd  in  Ibo  solution,  curk  up  your  bottle,  and  In  a 
few  days  your  tree  will  be  complete.- IlEHBT  Cuap- 

MAN. 

[2'39.]— AQUARIUM.— The  great  bugbear  In  aqua- 
rium maaafaelnre  conaiata  In  having  a  rabbet  for  the 
glass  instead  of  a  groove,  the  former  entailing  trouble 
and  vexation  without  end.  Take,  then,  a  groove,  and 
make  the  putty  of  red  lead  and  copal  varnish  ;  in  a 
few  days  all  Is  bard,  sound,  and  insoluble  The  patty 
must  be  used  aa  made,  aa  it  sets  very  quickly.— 8.  T. 

[2059.]-CEMENT  FOE  AQUARIUM.-I  have  kept 
ish  of  many  klnda  In  my  aquarium  for  years :  It  le  put 
together  with  red  lead  puttr,  common  putty  la  useleaa. 
Ked  lead  potty  la  red  lead  (In  powder;  worked  up  well 
with  white  lead  (In  oil)  aa  atlff  as  it  can  be  conveni- 
ently nsedi  leave  it  a  few  days  to  harden.— J  ace 

FLA5E. 

t20e3.]-MKA8OBING  TIMBER.— Numerous  works 
have  been  published  on  "Meaiurlng  Timber,**  but 

generally  apeaking  one  work  ia  as  good  aa  another. 
'f  coarse  everyoae  will  reoommend  hla  own  or  the  one 
which  he  has  been  most  accustomed  to  use.  I  have  been 
for  sometime  In  the  timber  trade,  and  And  that 
Aitkin's  tables  are  at  good  aa  anybody's.  Cost  I  think 
4a.  6d.— GiTCHE  Manito. 

raooSO-MEASURING  T1MBER.-B.  Liviagstono 
should  obtain  "  Hoppus's  Meaanrer,"  price  about  '.2a.  It 
may  be  obtained  at  a  second-band  book  shop  for  con- 
siderably less— JOKATU. 

[20(M.i-QUE8TION  ON  LIGHT.— The  nnmbers 
of  vibrations  per  second,  of  the  mean  rays  of  the  seve- 
ral colours  of  the  spectrum  are,  In  millions  of  mlllinna 
—Rod  4Br,  ornnsre  5'..'8,  yellow  339,  green  ««1.  blue  018, 
indigo  «8«,  violet  /2it.— Ebuest. 

[20«6.]-ZINC  PLATE  FOR  BATTERY. -To  amal- 
gamate zinc  platea,  clean  thoroughly  with  diluted 
muriatic  acid;  pour  the  mercury  on,  and  aprcad  It 
over  with  a  brush;  allow  them  to  drip,  and  they  will 
be  ready  for  use.  The  beat  sheet  zinc  of  the  requlsile 
thickness  answera  the  purpose  aa  well  as  any  other 
kind- J.  E.  v., Edinburgh. 

raOM.J-ZINC  PLATE  FOR  BATTERT.-Had 
"  O.  Deku  "  put  in  practice  the  alight  boowledge  be 
teems  to  be  In  poaaession  of  In  ragara  to  bis  query,  be 
would  have  found  the  practical  part  of  It  an  eaally  ac- 
quired aa  hardly  to  neml  troubling  the  MEcaAXio  for 
Information  upon  so  simple  a  matter.  The  ordinary 
commercial  sheet  zinc  will  do,  procurable  from  any 
metal  warehouse.  After  sconrlng  the  plate  clean  In 
the  acid  solution  with  a  piece  ol  rag  or  a  brush,  pour 
upon  it  a  little  mercury,  and  by  still  oontlnolog  the 
rubbing  "  Q.  Deku  "  will  find  the  mercury  spread  Itaelf 
evenly  over  either  side  of  the  plate,  making  tb«  amal- 
gamation of  the  plate.  If  a  matter  of  qusatlon,  one  of 
very  little  difficalty  Indeed.— H. 

P08«.]-TO  AMALOAHATB  ZINC  PLATE  FOR 
BATTERY.— O.  Deku  can  make  the  mercury  flow 
over  his  plate  by  adding  a  little  ef  the  pare  acid  and 
then  rubbing  Itoverwith a  pleee of  tow  or  waste  cotton, 
then  well  washing  It  In  plenty  of  water.  It  he  cannot 
get  on,  will  he  write  to  our  EnaLiaa  Mbchabic  t— 
A.  A.  A. 

[20«8,1- CONTENTS  OF   IRON  PANa-To  And 

SM 

this,  multiply  the  sqnare  of  half  Ihe  diameter  by 

"^  113 

and  by  the  height.  For  instance,  the  flrat  pan  oontalna  : 
11   X  11   X   3FS  X  11 

58-6in.  =    ^—^^    = 

2/        lis  2  X  2  X  113  X  2 

S22  cub.  ft  118  cub. in.  To  measurethe  cubic oonfenta 
of  a  globe,  multiply  the  cnhe  of  the  diameter  by  0  east. 
— Ermert. 

[20«8  ]-C0NTENT8  OF  IRON  PANB.-Toflnd  the 
solidity  of  a  sphere  or  globe  multiply  the  cnbe  of  the 
diameter  of  the  sphere  by -3236,  and  the  product  will 
be  the  solidity.  "To  find  the  solidity  of  the  segment  of 
a  sphere.— To  three  times  the  square  of  the  radius  of 
the  base  of  the  segment,  add  the  square  ef  the  height, 
and  this  sum  multiplied  by  the  height  and  -523<  will 
give  the  solidity.— JoHAiH. 

[2008.1-CONTENTS  OF  IRON  PAN8.-The  con- 
tents of  a  pan  In  the  shape  of  the  annexed  aketoh,  can 
bo  found  as  follows:— To 
three  times  the  square  of  the 
radius  C  F.  add  the  sqnara 
of  the  depth  F  G  ;  and  this 
sum  multiplied  by  the  depth 
F  G,  and  the  product 
again  by  -S238,  wlU  give  the 
solidity  of  the  bottom; 
and  the  prodnct  of  the  dia- 
meters  A  B  and  C  D,  added 
to  the  sum  of  their  aqnarra ; 
and  this  sum  being  mul- 
tiplied by  the  depth  E  F  and 
again  by  -2618,  vrlll  give 
ibe  solldltv  of  A  B  cf  D, 
which,  added  to  the  aoliillty 
of  the  bottom,  will  give  the  contents  of  the  pan  te- 
quired.  To  find  the  cublcconlentsof  a  globemnltlply 
the  cube  of  the  diameter  by  'fi23«,  or  the  cnbe  of  the 
circumference  by  016887.— J.  Liktor, 

[20W.]-PHOTOGBAPHY.  —  In  reply  to  "Lex," 
there  la  no  stated  amount  of  alcohol  used  for  the  pur- 
pose he  speaka  of —merely  a  lew  drops  or  so  j  but  I 
should  advise  blm  not  to  use  it  at  all.  With  some 
aamples  of  paper  I  have  found  that  It  tends  to  blister 
the  paper,  whilst  with  others  I  believe  It  almost  pre- 
vents ft.  In  no  ease,  however,  should  I  advise  methy- 
lated spirit.  TKat  ia  best  out  of  the  operating  room 
altagether,  either  the  aplrlt  of  wine  or  the  ether,  both 
being  impure.  Uy  method  of  w  rkiog  le  topour  baek 
the  aolotlon  (after  sensltiatngl  Into  the  bottle  wherein 
ia  aoase  kaolin,  and  the  next  time  that  1  want  to  ose  It 
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I  ahake  it  well,  and  tl)ea  filter.  »f  (erwarda  aaObm^ 
little  bit  of  nit.  sUv.  to  replenish  watte  from  fc-^^^ 
and  Alter.    I  hare  aometimes,  ospeclally  after  a ' 
a  lot  of  paper,  seen  the  bath  nearly  black,  bat 
alH^ve  entirely  removet  It.— Ml'B. 

t2(C0.]- STENC I L  PL  ATK8— Does  our  friend 
Vicar  **  adopt  the  plan  of  catting  bis  stencil  plat 
of  thick  foil   (an  alloy  of  lead  and  tin)  .'     Ifso.  , 
freedom  may  be  gained  oven  In  the  repctitloe  of  ___ 
aamo  design  bv  drpariing  from  the  atrirt  cssBonitart 
lines.     In  cutting  a  fresh  stencil  plate  even  troan  afe« 
old  pattern,  an  apparently  accldnntal  devlatiiia.  ^a»     ' 

be  exatrgorafed  to  give  greater  eaao.    Melack. 

type  baa  bei-a  used  f  ir  the  purpose  named  In  Laiialg, 
bat  there  ia  none  of  the  rlrhneaa  of  colour  obtaiuMk 
br  atencll  coloarini'  aa  to  decalcomanic  tranalvraMa 
obtainable  at  shop*  in  Oxford-street  on  either  aid*  at 
the  Regcit-oirens ;  bnt  the  writer  haa  never  ae*a  mm 
sahleet  soltable  for  the  purpose  named.— S.  T. 

[2071]  —  PITCH.  —  Bhoomakn'*s  wax  Is  madr  Vf 
melting  together  about  eqnal  quantities  of  eonuaam 
black  pitch  and  rosin.  When  thorotigtaly  mrltc4,  a 
small  qutntlty  of  a  common  oil  it  added,  to  aoRot  tbe 
compound.  'I'he  quantity  of  oil  dependaoB  the  ecsaoa 
of  the  year,  more  la  cold  and  leea  in  hot  weather.  To 
make  It  lighter  In  colour  It  la  drawn  out  by  the  baoda 
An  article  called  prepared  pHob  is  now  sold  bj  tfc» 
trade ;  it  merely  requires  to  be  melted,  and  tbe  oM 
added.— Cbispin. 

C2073.]— CEMENT  FOR  PARAFFIN   LAJCP.—I 
hare  one  in  dally  nee  that  waa  repaired  aome  moatlia 
ago  with  white  lead.    The  white  lead  mattbegaoif— 
t.  c,  froe  from  barvta,  Ita  common adulterast.  and  the 
lamp  muat  be  laid  aside  for  at  leaat  a  weak  or  two. 
— ».  T. 

12075.)- WATER-PIPE  SWEATING.  -  Tk  sap- 
poaed  sweating  ia  a  candenaatlon  of  vapour  actnao- 
apheric  moiatureon  the  surface  of  the  pipe  ben  the 
lower  temperalun  of  the  water  contained  ikcreiB. 
— 8.  T. 

[207».]-VARLBY'8  PATENT  COIL-HerewMkl 
arnd  you  diagram  of  Varley 's  patent  colla  uned  la  tVL 
Ofllce  iaatmmenla.  It 
is  same  size  as  the 
roil  itacit  lbs  onir 
difference  in  this  coil 
is  the  needle  and 
tbe  two  permanent  bar 
magnets,  which  slop 
the  injttrioiu  effects 
of  lightning  apon  tbe 
colL  It  works  exceed- 
ing wall,  mucbquieker 
than  tbe  old  aystem. 
If  *  H.  R.  H.**  wishes, 
1  will  send  him  a 
diagram  of  contact 
keya  used  in  these  In- 
stmmeats.  A' A'  per- 
manent bar  magneu.  B 
needle  which  baa  north 
aad  south  poles  as 
marked,  caootls.  D 
pinion  of  needle.— W. 

GOLDIRO. 

r20«l.]-PHO8PHO- 
RUS.-H  *•  M.  P. 
8."  will  look  at  my 
recipe  for  phospho- 
rus psste  In  No.  2S7, 
page  888  ri7eol1ie  will 
see  that  the  pbospho- 
ms  does  not  require 
powdering.  The  proof 
spirit  will  do  that 
quite  sufflcieatly.— GiTCHE  Haxito. 

[2081.]— PHOSPHORUS.  —  If  "  K.  P.  B."  latre- 
ducea  into  a  florence  flask  Ipt.  phospboma  and  8pls. 
of  rectified  spirit,  and  heata  In  hot  water  ontUtke 

Shospborus  baa  melted,  and  then  (inserting  a  wall- 
tting  eork)  agitates  briskly  till  cold,  he  wtll  find  the 
Shospborus,  on  puuriiig  oil  tbe  S.  V.  R.,  snScicntly 
ne  for  •'  paste."  See  Beaaley,  p.  3^,  for  an  exceUant 
un/irmenHng  paste.- A.  F.  8. 

[2aM.]  — GRANITIC  PAINT. —  Tbe  menstmam 
employed  for  the  granitic  paint  la  ailieate  of  potaal, 
which  Is  supposed  te  harden  the  pigment  with  wkfck 
It  Is  admixed,  and  combine  them  In  a  durable  masBsr, 
ndther  of  which  points  are,  so  f ar  aa  mj  expsricata 
goea,  snoceasfnlly  attained.— 8,  T. 

[20«7.]— STAINING  WOOD.— F.  Dropprobablyh" 
not  given  his  work  coats  enough  nf  »taln  to  overeums 
the  blue  colour  he  speaks  ef.  If  the  stain  is  made 
properly,  this  is  the  reason  of  Its  not  being  black 
enough  ;  he  muat  do  it  several  timet,  until  the  bias 
colourls  overcome.  If  this  does  not  succeed,  I  will 
give  blm,  through  our  MEcnASic,  a  recipe  toat  wlU 
answer  on  his  requiring  it. — Gilder. 

POW.J-STAINING  WOOD- Drop  a  llttk  sol 
phurio  acid  Into  a  small  quantity  of  water,  bmrii  over 
the  wood  and  hold  to  the  fire ;  this  will  prodoce  a 
fine  black,  which  will  receive  a  good  polish.  Or  talt» 
ipt  of  vinegar,  loz.  of  dry  lamp-black,  aoi.  of  Ima 
rust  sifted;  mix  and  let  It  stsnd  far  a  week.  L» 
:i  or  4  coau  of  this  on  hot,  and  then  mh  with  Unseat 
oil,  and  you  will  have  a  very  deep  black.— Hibwcbak*. 

[2007.1— STAINING  W00l>.-I  think  U  F.  Drop 
were  to  give  tbe  wood  a  strong  solution  ol  salts  at 
tartar  before  applying  the  cnpperat.  It  wonld  ytrr 
probably  die  black.  This  process  is  effective  vita 
leather,  and  might  be  so  with  wood.  I  think  It  t> 
worth  tbe  trial.— Ab  Imtio.      . 

[2102.]— VALVE.— I  have  used  the  annexed  IM  a 
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model  migtne,  which  U  a  rough  aketoh  of  mj  oira. 


-     i 


Digitized  by 


Goo 


s(< 


25,  1870.1 


BNGLISH  UEOBAinO  AKD  MIBEOB  OP  SOIMOB. 


21 


•  Ama- 


n-ALUM  AND  I  BON  TANK8.-If 

merS*  tolt.    Atam  «eU  itrooely  on  Iron,  ud 
fcrirb.Si  eitluw  In  l»d-lln«d  ve.«l.  or  In 

...Jhy  »B»n»  at  a  leU •taam-plpe-    Lead tmmu 

naotploTed  inalnm  irorkt.— Sioma. 
rstSl.>-BOILEK  TAP.-''H.  A."  ihonld    nnjorew 

jCTiK^  attha  bottom  ot  the  ploK;,»kf.,o»«  »5" 


s 


"Si 


•ir7«ndgTtodltinwith«m«y  and  oil  ""'"J"  ^,, 
%etat  in  oveTT  part :  than  aerew  It  np  aeatn ;  thU 
"^  lh«  SE^To  tet  lto«t.pnt  a  lew  \°^ 

£?oniei«w.    rix  a  new  tap  with  lead  ooUan. 

kad.  and  irtiitelead.  -Gildkb. 
eB«.>-WOOL.-lnrepIf  to  "J.  F.  F.."  !<>»"«- 
sSto  him  the  foUowlnfr  German  njune«:-flote- 
Pgy  ---™—  la  a  wo<a  reduced  into  powrter, 
Sd^toyed  «  velvet  powder  for  making  Bock 
ZZki  ^ribhDoUe.  loreet  wool,  pine  »?<».»', P"? 
SSe  WOOL  l«  a  flfcre  obtained  In  Pmatla,  Holland, 
2r^brSe«ln«  the  leawe  of  the  Pino*  eylTeatriy. 
tt'^th^lotlonofiiarbonateof  eoda,  thji  flbre  la 
tSitor  atSffloB  mattreiee*  maktoK  blanket*.  *o^-, 
^tSarmu  oil.  an  ortraot,  and  a  roap  are  jly  ob- 
^]2dfrom  thta  fabrioaUon  i  flannel  Impiwnated  wl  th 
^S^^Ual  oil  1.  preconlaed  M^lnet  rtieuin»ti.m^ 
j^ 'iSulwoUe,  artUeial  wool,  ft   the  weU  known 

^SStthn!.'^,  thefnte  (Corchom.  eap.nlarl». 
SSSi.  teJof  Slteden order. or TlUac- ; <he down 
JKhelawiro.  eorkwood  (Ochroma  laRopni) ;  the  down 
S«ke  Saerani  klBd..of  Eriodendrom ;  the*e  two  laat 
totoSrf^oSe  StorouUa order, *o.-BE«!.AnBi!.. 

r21S8.1— DtVlDINO  PI/ATB.-In  answer  to  "  Blor- 
|j£"  I't  ,o„  plate  1.  a  lathe  pnlley,  "ijroa  hare 
mom  for  only.  «*y  «U  row*  of  hole*,  yon  wlU  what  I 
SS^m  iSi  »!»..  W,  108. 1«0.  M.  84.  M  (the  Ia.t  Ibr 
bird  naaco  to  aafe  the  olheia),  a*  good  nmnben  a.  yon 
^ntmre.  If  yon  want  to  do  ornamental  work  by  the 
^doiibto  eonaftw-of  Captain  A.h.  ">•» jro»  ma«t 

liBVa  IB  toilead  of ««.  If  yon  »»»» '"•f?."*™?*,'^'^' 
^M»aot«rtln  SMjthon  MO.  IW.  1«.  135. 100,  72. 

ton  that.  I  made  one  for  my  own  u»B  of  300  onMlde. 

SS  aiJ.  M.  17. 1».  »U  m  one  row.  wjth21».  140.  «J. 

«4  faMlde  of  that.    If  yonr  plate  1*  flat  from  on  Wde  to 

centre,  too  can  get  In  many  more  In  the  dlwnetjr  you 

i^^   and  I  ooMlder  one  of  13  rowa.  that  I  oooe 

■ad*,  eomplete  enough  for  moat  practloal  pnrpow*. 

ra?S,ro«Si* cnttli* engine,  flgured  IW*  wejk.  h*. 

r  TOwa  eonUlntog  erenr  number  m  to  100,  and 

HD«ln«MWgha*3«).    dood gnnmotal tomneh bet- 

SiSZ  braS.    I  not  mine  at^owon'.,  Dorrtngton- 

imwt.  C»ldb«th-tqoare.    A»k  for  6e»l  gunmetaL     I 

I^^S^rlonatawMltaof  trttagttoguniMtUpnltoy       i,.„.j_„*,»_„„.„„-..,      ^x,«..  ..    -  .  -. 

?«. "yi"f!'?%..'i''ij£?^^'S5„TV;2S?  T'"taSl   trying  »  build  a. mall  hwmontam  wi^  two  row.  of 


eonttnnaUy  In  water,  and  I  am  told  tke  water  ha*  no 
efleot  upon  them.— Noa-ADHiairs. 

P144.V-FKLT  AND  AMADOU  PI.A8TEB.-WIU 
■ome  one  dedcrlbe  the  modu*  operandi  for.eoTeriog 
the  aurfaoe  of  felt  and  amadou  with  Istnglan,  fto.7— 
APS 

pikj-EUPOI-ISHINO  ATtTLCANITK  WATCH 
CHAIN, -Will  aome  kind  reader  Inform  me  how  to 
repollsh  a  TUloanlte  chain  which  has  become  dead- 
looking  with  wear,  to  a*  to  make  It  .like  Jet  again  1— 

A  COOHT«Y  VlCAB. 

r2l4flL-VENKMRING.— WUI  one  of  your  (ubaeilber* 
kindly  Inform  me  how  to  yeneer  a  table,  *o.,  and  the 
tool*  required  ?-H.  E.  D. 

r»147 1— BKNNBTrS  CHUCK.— I  would  be  much 
obUged  If  "  J.  K.  P."  would  explain  Bennett'*  ohnek 
for  the  benefit  of  myaelf  aul  fellow  reader*  of  the 
Mechasic.  AUolf  he  would  mention  a  way  or  keep- 
ing the  mandrel  ot  the  lathe  still  when  using  the 
dirUlon  plate  and  index.— Kibbijiotoii  Amateue. 

r»148.]—  TALLOW.  —  Will  some  brother  reader 
deeetlbe  the  beet  *T*tem  of  refining  *hip*'  greaaa  Into 
tallow  ?—yoDiia  BBOiintu. 

r214».1— 8UBVBYINO.— Can  aay  reader  tell  mo 
what  book  will  glre  the  beet  help  to  make  enrrey*  and 
Talnatlon*  of  dwelling  hon*o*  and  land,  to  bo  mort- 
rased  to  a  building  eoeietyt-BEADXB. 

r»lS0.]-LIOHTINO  GAS  LAMPS  BY  ELKCTRI- 
CfTT.— I  hare  heard  that  a  mean*  has  been  dls- 
eoTcred  of  lighting  itreet  ga*-lawp*  In  a  town 
ilmult*neonsIy  with  eleotHelty.  Can  anyone  tell  me 
It  such  a  sy*tem  I*  In  operation,  now,.whero  and  .how 
It  Is  done  7-Cai(adiak. 

[2161.1— HAEDENING  MILL  BILL8.-W11I  any 
reader  inform  m*  bow  mill  bill*  fbr  dre**lng  French 
■tone*  an  hardened,  and  whU  u  u*ed  for  hardening  7- 
T.  Mabsb. 

r2152.]-PAINT  ON  BICYCLES.— I  wi»honeof  your 
many  enbeerlber*  would  anewer  ma  theee  question*  '.— 
How  i*  paint  put  on  bloyole*?— is  It  common  oil 
paint  ?  and  What  give*  it  the  glasy  tloek  7  I*  it  *oma 
kind  ot  ramiahr— A  Sobbcbibib. 

[21SS.]-VEaTICAL  SAW  FRAME.— Wonld  *ome 
fkuow  nader  gire  me  aome  information  on  *aw 
frame*  ?  I  b»T0  *ome  largo  oak  tree*  2ft  tin.  tbronirh, 
and  I  intend  to  put  a  frame  to  out  them.  Explain 
the  dlffennt  part*  and  what  atreagtb  to  make  them 
—it  win  have  to  cut  3ft.  log*  down  ro  lft.41n.— to  take 
in  any  number  of  **w*  np  to  fonriean.  Also  the  best 
way  of  fixing  the  log*  while  being  »awn-the  log*  are 
meetly  round,  and  wlU  want  good  fixing*.  GWe  the 
length  of  •troke.    The  weight  of  foundatlOB  required. 

piM.]-HARMONn7M-TO    "ADEPT."-!  am 


faotea  will  laat  better.  iMTlrton  peg*,  or  "index 
oeK*."  uie.  In  my  opinion,  alwaya  made  wrong.  Go  to 
Wllktnaon,  Y>y  a«  nuaa*,  II  you  want  something  nr*t- 
«laa*,  without  being  mined.  It  i*  a  chance  if  It  did 
n*t  oome  to  him  at  last,  if  yon  took  it  anywhere  el*e 
«o  get  tt  done.    Say  your  ontdde  row  1*  }ln.  from 

s 
.«dg0,  and  diatanoe  between  row*  —  and  itata  number 

■ot  row*  TOO  want,  and  direct  to  me  at  PItealm's, 
Llbrarr.  Kiogr'a  Oollege-raad,  K.W.,  and  I  will  write 
«ut  a  Il«t  for  yon.— J.  K.  P. 

(31S7.J— PITCH    PINE  WOOD.— "  Pinaster  "   had 
batter  get  aome  of  Stephens'  wood  stains.    Th«  cause 
«f  the  wood  looUngr  opaque  when  stalnsd  Is,  the  stain- 
ing material  hat  more  body  than  It  ought.    Very  good 
atala*  can  fee  made  of  burnt  sienna  and  Vandyke 
liiown,  in  eerbiln  proportion*,  but  Stephen**  are  more 
tnnsparest.     I  see  the"Wel*h  Shepherd"   recom- 
uunds  one  coat  of  oak  Tamlah.  I*  he  aware  that  It  will 
not  stand  low  out  sf  doors,  and  aome  ot  it  i*  the 
-T*Tt**t  rabMA  possible.    Stick  to  the  boiled  oU  for 
the  ontsUe.  two  or  three  eeat*  of  it  -.  never  mind 
lieatinc  It;  If  heated  look  to  yonr  brashes,   or  yon 
may  get  fb«m  burned  np  by  the  hot  oil.    "Pinaster" 
may  depend  mon  thia  Information,  as  I  have  had  ex- 
Twnanee  tor  thtae  laat  24  years  a*  a  bouse  decorator. 
All  wood  stains  do  not  gat  darker  In  course  of  time ; 
•of  tluu  I  am  quite  poaltlTe,  and  do  not  wish  to  mla- 
Jead. — OiuBEB. 

tZISa}— BARDENINO  MILL  CHISELS— I  adrlse 
><i.  I>ODMedB/  locoatUa  mill  chisels  with  Snely- 
fMnrdered  p  □  state  o(  potash,  make  them  red  hot. 
«nd  plnnfi  them  Into  urine;  then  brighten  and 
tfempar. — A3  Iirino. 


JTOTES  ASH  QTJSBI^ 


(2139.1— HABMOKIUM.— Would  some  kind  reader 

etatehow  many  row*  of  reeds  I  conld  hare  for  an 

kanumlom.  the  case  ot  which  Is  the  alte  of  a  flve- 

«etmn  Alexandre'*  make  7    If  some  one  would  state 

tewl  eoold  fit  It  up  with  two  rows  T  should  be  much 

*Ucrtt  aad,  likewise,  what  kind  of  reeds,  Ac.  would 

■Atuvored,  as  I  am  entirely  Ignorant  bow  to  proceed ; 

l?**  7"!^  mads  the  case,  bellows,  Ac.,  I  want  to  finish 

it — J.  If. 

P»4»-l-POOR  LAD'S  QUERY.— Will  aon*  kind 
jtacrOBOHltal  nader  advlee  me  7  Having  but  Terr 
Jijiiiecd  nsas*.  I  tbongbt  of  pnrchaaing  one  of  Wiay'* 
%|ta.  object  glaaies,  prioe  £2,  but  seeing  in  our  last 
munber  tbataSla.  speeula  would  oo*t  the  same.  I  am 
rmuicr  In  a  fix  wlddi  to  baTe.  and  should  esteem  it  a 
fjaroor  ft>r  a^^MMtftnioD.— A  Poob  Lao. 

m«I.J— SPLimSG  QUILLS.-Hsw  can  I  split 
iroin*  In  ball— I  ban  tried  sereral  means  without 
»■»<>»•  7  Shonld  tke  quills  be  soaked  or  softened  7— 
CBOWQCU.L. 

:4ZH2.}-80>TENINa  CAST  IRON.— Can  I  soften 
•M  ixon  betote  tnrnlng  ?  I  hare  a  faee-jplate  to  turn ; 
W>r  •»  b«r4,  tlie  tool  will  not  cnt  lt.-0.  B.  K. 
JM3.}— GLUB  TO  RESIST  WATER.— Could  yon 
<0  ae  of  n  glna  that  will  r**l*t  water,  or  of  any  com- 
ttB  forliwtaaing  wood  together,  *o  aa  to  re>i*t 
r  7  Tber*  1*  aflrm  In  London,  I  think,  who  make 
I  Xar  carpet  prlnten ;  these  Uo«k*  bare  to  be  put 
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reed*  to  repreeenttour  stops,  and  I  should  esteem  it  a 

great  favour  If  oar  good  fHend  "An  Adept"  will 

adTlae  me  whieh  are  the  beet  reed* 

to  purchase  for  a  small  inetrument, 

alao  wh*re  I  can  purchaae  them,  also 

if  the  feeders  will  act  as  wsU  on  tbe 

bottom  board  of  case;  If  so,  that  will 

save  me  much  room?    I  also  should 

be  much  obUged  If  he  will  favoarme 

with  a  sketch   of  bis  silent    feeder 

ralve  for  bellows  that  wa*  named  in 

January  14.  as  my  valre*  make  more  noise  that  I  like 

to  hear.- W.  D. 

[2166.}-LACTABMK  OB  MILK  ALBUMEN.— 
Bow  can  I  make  tbi*  in  a  dry  attte.so  that  it  will 
keep  similar  to  the  albumen  ot  commeiee,  that  Is  In 
flake*  Tory  like  shellac  7— Lao. 

t21M.>-ZINC  ASHES.— What  are  ilno  asheo.  where 
ean  I  pnrebase  them,  and  what  I*  the  price  per  ton  7 
— Eldeb  Kuf. 

[2157.1  -  AN  INSTRUCTOR  FOE  PLATE- 
LAYERS.—Will  some  of  our  brother  correspondent* 
Inform  me  where  I  can  ;^t  a  book  that  will  Instruct 
me  how  to  set  out  a  raa.us  of  any  dimension— say 
from  one  chain  to  one  mile,  and  tbe  proper  distance 
from  a  pair  of  points  to  a  crossing  of  say  one  In  two 
upwards  7  What  I  mean  i*  tbe  corrcet  radlu*  ^m 
the  point*  to  any  apread  croeatng  forapermanentway, 
I  Uilnk  there  I*  a  book  a*  an  Inatmctor  for  plate- 
layers 7— URLBABNED  Pl.ATBLATBa. 

[2158]—  ARTIFICIAL  LEG.  — WIU  some  kind 
brother  gire  me  the  drawings,  and  Inform  me  bow  to 
make  an  artlflolal  lag  below  the  knee,  and  what  1*  the 
best  material  to  make  It  of  7— W.  E  E. 

[21W.  J— CLAMS.— Will  any  reader  show  ma  how  to 
eonstruot  a  pair  of  clams  for  (splicing  or  Jointing 
leather— such  as  those  used  by  roller  corerers?  A 
diagram  will  greatly  oblige.— "r.  Sraiia. 

[21()a] -PRESSURE  ON  COLUMNS.  —  Will  any 
brother  subscriber  tell  me  how  msny  tons'  pressure 
four  Iron  columns  will  bear  standing  upright  as  shown. 


to  make  a  good  paste  or  cement  tor  clothing  Iron 
rollers  7— T.  Siiiits. 

[8182.1— BE AMS  OF  MACINTOSH. -Can  any  fellow 
reader  tell  me  what  Is  u»*d  for  Joining  the  seams  of  a 
macintosh  or  waterproof  cost  7— O.  W.  D. 

[ai«3 1  -LEATHER  BAG  MAKING.— Would  son-a 
one  tell  me  how  to  make  small  leather  cases— such 
casee  being  made  ot  paper  and  covered  with  leather 
by  gluing  the  leather  on  the  paper  cases— suoh  a*  are 
now  used  by  ladles  and  gentlemen  7— T.  B.  P. 

(2104.]— PHOTOZINCOGBAPHY.  — Will  some  of 
yonr  Intelligent  eorrespondenu  be  kind  enough  to 
favour  me  with  the  titles  of  some  of  the  beat  books  on 
the  snUeot  of  photozincography  and  anastatic 
printingf— I  desire  to  know  the  "  ina  and  outs  of 
the  prIntlBg.— W.  H. 

[«1«5.)-W0RK1NG  MEN'S  KXHlBITrON.-CaB 
any  correspondent' say  If  any  employer  Is  eligible  to 
exhibit  an  article  ot  his  own  Inventien  In  the  forth- 
coming Worliog  Men's  Exhibitloa,  and  ny  to  whom 
to  apply  for  partloalar*7— Mobxliobt. 

[2IM.]— MAGNET.-Can  I  make  a  magnet  by  bat- 
tery power  7  WUI  Smee'*  batury  do ;  how  many  ceU*  7 
My  magnet  I*  7ln.  x  Itlo.  x  |ln.,  boiseshoe-ihape, 
tempered  steeL— J.  Oabeu.. 

[2l«7.]— LATIN.— Can  any  brother  reader  Inform  me 
it  there  Is  a  system  for  self-teaching  Latin ;  where  I 
could  obtain  It,  and  what  would  be  the  cost  7— A  New 
BcbscbiBeb. 

r21«l.]  —  DIMENSIONS  OF  MODEL  STEAM 
ENGINE.— Will  some  brother  reader  give  me  the 
dimensions  of  fittings  for  a  model  steam  engine- 
cylinder  3ln.  stroke,  IJin.  bora  7  What  slse  steam 
pipe  should  I  require,  and  lAgth  of  lever  for  safety 
valve  7— E  R. 

[21M.1— PROBLEM.— Draw  a  line  D  E  parallel  to 
the  base  B  0  ot  a  blansle  A  B  C,  so  that  D  E  is  equal 
to  the  difference  of  B  D  and  C  E.— P.  B.  McG. 

[217».)-AN  UNANSWERED  QUERY.- Will  »ome 
eorraapondent  tell  me  how  to  blacken  old  copper 
eoluf  Tbi*  query  wa*  asked  some  lime  slace,  but 
has  not  yet  recelvea  any  anawer.— Gitohx  Maxito. 

[2171.3-BOBINO  MODEL  CANNON. -1  beg  to  re- 
tnm  my  sincere  thank*  for  the  Instruction  tamlsbed 
on  the  above  subject.  Being  unable  to  make  the  half- 
round  boring  bit  referred  to,  will  either  of  my  kind 
instructor*  be  good  enough  to  inform  me  where  I  can 
obtain  the  same  7- J.  S. 

[217S.1- BINDER'S  [CUTTING  PBE88- UN- 
ANSWERED QUKBY.  —  WUI  anyone  oblige  by 
giving  B  description  of  cutting  press  referred  to  by 
"j.  J.  A,"  query  14«7  7  I  can  bind  first-rate,  but 
cannot  cut  with  an  ordinary  knife.  It  would  no  doubt 
confer  a  boon  on  many  of  cur  reader*.— Mabchil. 

[2173.]— QAS'WORKS.— Will "  Eotberwood  "  be  so 
kind  •*  give  a  few  more  particular*  about  his 
eeonomioal  gas  work*  In  Reply  1731,  p.  013.  a*  to  coB- 
stmctlon  and  operation  in  gas  mannfaoture;  alao 
where  the  £.  G.  work*  are  to  be  had  7— Johahhb*. 

[2174.J-MAGIC  LANTERN  AND  MICROSCOPE. 
—I  have  a  magic  lantern  with  Slln.  condensing  lenses, 
and  ehonid  be  glad  to  know  what  would  be  the  cost  of 
a  good  microscope  to  attach  to  It-sultable  fur  showing 
anlmaleula  la  water,  ftc    Would  a  powerful  lons,^ 


in  plain  figures  7— W,  B.  E. 
[2iel.1  —  PASTE       FOR 
BOLLBB&-^ 


CLOTHING      lEON 

Will  any  reader  pleate  to  .tell  me  how 


bum  camphorated  paraflla,  give  a  disc  ot  light  sufB- 
elently  large  and  clear  to  show  mloroacoplo  objeoti  to 
an  audience  7  Could  tbe  *ame  inatrument  be  so  ad- 
Justed  as  to  be  used  in  the  daytime  a*  a  solar  micro- 
scope 7— Fbateb. 

r2175.]-LIFTING  PO WEE— Has  the  wedge  or  the 
•crew  Jack  the  most  power  in  lifUng  7— T.  H.  B. 

[2178.]— BLAST  FAN.— I  would  esteem  It  a  favour 
it  one  or  more  of  your  readers  would  elve  me  some 
information  as  to  the  construction  and  srrangement 
of  a  blast  fan  suitable  for  a  smith's  ferge  flre.- C  T. 

[2177.T— PROBLEM.— With  a  point  in  the  perimeter 
of  a  liven  circle  for  a  centre  lo  dorerlbe  another 
circle,  an  arc  of  which  shall  divide  the  given  oirole  into 
two  equal  parts.— Ihdaoatob. 

[2178.1— CIRCULAK  DISC— What  must  be  the 
six*  of  a  circular  disc  to  be  fixed  on  its  centre  In 
the  boundary  ot  a  circular  orillce  1ft.  In  diaraeter, 
so  that  exastly  one-halt  the  area  of  the  orifice  1* 
oovertd  by  the  diao  7— Ihdaoatob. 

[2179.1-GRINDING  8PECULA-WU1  steel.  Iron, 
and  meul  make  a  tool  to  grind  and  polish  glass 
specula  f  For  the  purpose  are  the  grooves  oast  or  cut 
inthe  grinding  tool?  dan  a  glass  •Peculom  be  ground. 
It  flrmTlevel  and  stationary?  Is  itposslble  to  grind 
a  speeulnm  parabolic  without  first  grinding  it  spheri- 
cally 7— Amdbew  Jobrmh. 

[2180.]-ENGINEERING  IN  GERMANY,  *C.-I* 
there  a  mechanical  or  engineering  school  or  college  la 
Qeimany  where  pupils  are  Instructed  In  practloal  aa 
well  a*  theoreUcal  engineering,  and  where?  Thank* 
to  Mr.  Bigg*  for  hi*  answer  to  query  1»34,  and  mw  I 
ask  him  like  will  kindly  furnish  me  with  a  soluuon 
ot  the  following,  which  appeared  in  the  Science  ano 
Art  Department  examination  papers  a  few  yean 
back?— •'  If  an  arc  of  a  circle  measure  60ft.,  while  the 
radius  Is  ISft.,  what  Is  the  area  of  a  sector  whose  bas« 
is  the  given  arc  »— Y.  P.  W. 

[2181.1- DERBY  CEMENT.— Will  some  one  oblige 
me  with  a  reoipe  lor  Derby  cement  for  mending  Jet, 
vulcanite,  ohlna,  or  glass  7— G.  8.  H. 

[2182.J-CONSTEUCTING  COILS.— I  am  about  to 
make  a  coil,  and  intend  to  use  about  six  mllM  of 
No.  8«  copper  wire  covered  with  silk  tor  the  •econdary. 
I  want  to  know  what  length  of  No.  18  cotton-cevtred 
copper  vrire  I  should  use  for  the  primary,  slse  aboat 
what  number  of  sheets  ot  tinfoil  If  t,  square  would  go 
to  the  pound?  I  also  want  to  know  what  length  of 
spark  f  could  get  from  the  coil,  also  how  many  of  tho 
bichromate  <.f  potash  bottle-batieries  ought  1  to  use  7 
Is  wire,  covered  with  oomposltion,  better  than  sUk  or 
cotton-eovered  wire,  or  would  wire,  oo™red  wltJf 
cotton  first  and  thea  with  the  composition,  be  sUU 
better?  Is  there  any  substitute  'or  gutta  porrtm 
tissue,  and  what  kind  of  cotton  or  silk  Is  o«M  tor 
ooveriiig  the  wire  In  shops  where  it  In  sold  "iverfrff 
rhMefist  throe  queries  I  have  often  seen  asked,  but 
have  never  seen  them  answered.— Nemo. 
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piai.J-TAXIDBKMV. -On  (pplimUoa  for  tk» 
work  mmiMoned  by  your  corre^poDdeat,  1  find  that  ft 
bM  bWQ  out  o{  print  lor  20  yeM-s^  Caa  anyone  inform 
m«  U  there  la  anjr  other  publlabed,  and  who  b/?— 
Sold. 

PJMJ-SDLPHATE  OP  I-EAD  BATTERY.-I 
WUl  feel  obligfed  to  any  of  your  readers  who  will  b«  io 
isooi  a*  d'acrlbe  how  tbeas  batteries  are  made.  I 
nndantan'l  Sfoeeley'a  patent  battery  eonatita  of  copper 
eapa  tinned,  and  fls>d  on  a  central  wire.  la  It  aetDally 
neceaaary  to  hare  the  capa  ao  tinned  1  and  la  a  porou  a 
eell  reqntatte  t  Would  a  nolntioaofanlphaM  ot  lead  not 
do  to  ehtnre  iimee'a  oeUa  with  t  "  81^0*"  baa 
promiaed  a  deaerlptloo  of  all  bMtartes  now  known  or 
naed,  bat  it  may  be  aom«  time  belbie  hia  jwpera  brlni; 
htm  on  to  that  part  of  the  anbject,  and  In  the  mean- 
time many  of  your  readers  aa  well  as  myaetf  may  be 
at  aatand«tlll  for  want  of  the  informatlos. -Fbouti 
TXm.VA.  Fides. 

DU8S]-HILDEW  ON  BNGR^VINQS. -I  shall 
fael  much  obliged  it  one  of  yonr  oorreepcodents  will 
inforin  me  how  to  remove  mildew  from  pletnre  print*, 
and  how  to  prevent  it.— CoxsTAifT  Beader. 

rZlSA]  -  BAKOMETliB  TUBES—  Thnka  t* 
"Jonato"  for  hia  InformaMon  on  the  aafety  valve. 
I  have  aome  barometer  tulna  (new  oaea),  aad  in  laying 
by  tbey  have  got  covered  with  a  fllm  inside  that  makes 
the  mwcury  look  muddy  when  II  la  pnt  in.  Can  any- 
one tell  me  the  best  way  to  clean  them  f— Compbhsa- 

TION. 

PIW.J-KAPHTHA  AND  GAS  TAR.-WonW  any 
brother  anbacriber  rive  Instmetioas  tor  makiog 
naphtha  and  aoythinK  else  that  can  be  made  from  ira* 
tar,  with  a  description  of  vesaela,  Ao.,  reqalred  for  the 
aaae  ?  Abont  DO  gallons  of  tar  la  as  mnen  aa  I  Intend 
to  nae  for  that  purpoxe  weekly,  which  will,  perhaps, 
etvB  an  idea  ot  the  alies  ot  what  will  be  reqalTed.— 
J.  H.  M. 

piSS.l-OTmAKENTAI.  WOOD  AND  XXTAL 
CDTTING  "ACHINE  AND  VELOCIPEDE.  — 
Havlne  for  aome  time  seen  advertlaed  la  onr  paper 
CannlDffham'a  fret-aaw,  drilling  apparatat.  and  ktao- 
graph,  I  thonld  like  to  have  the  opniona  o(  a  few  of 
onr  snbuertbors  who  may  have  tried  them  as  to 
whether  they  are  useful  mschtnes,  well  made,  of  irood 
metal,  worth  their  price,  and,  in  short,  all  they  pro- 
fess to  he.  I  shnnld  also  like  the  opintoa  of  some  of 
onr  veloclpedlsts  if  iu  every  case  a  driving-wheel 
above  SWn.  ceases  to  be  an  advantage.  I  hare  an 
ordinary  Sdln.  and  3.1ln.  bicycle,  but  I  want  to  get 
nearer  the  ground,  and  I  think  of  reversing  it,  so 
briniging  tbe  small  wheel  to  the  front  aad  making  It 
the  gaiding  wheel,  and  putting  the  wheel*  fkrther 
apart  and  driving  it  by  acrank  working  in  a  bearing 
between  tbe  wheels,  and  commnnloatlog  with  the 
driTlng  wheel  (the  hind  wheel)  by  a  connecting  rod 
as  ontnde  a  loeomotlve ;  or  with  a  pedal  working  like 
the  elkow  jointof  a  belt-ntU  and  oanaeoted  a*  befbra  t  ' 
shall  I  nae  my  old  wbeeu,  or  have  the  driving' wheel 
Iwger— aay  oft.,  and,  perhaps,  the  front  wheel  amaller 
— say  2ft,  aad  which  drivlag-gnar  afaall  I  ,nae  f— Odi~ 
CBACX. 

[2189.]— GIBCULAR  RAIL.— Can  any  reader  inform 
me  how  to  make  a  circular  rati  for  a  model  loeomotlve  ? 
It  most  be  eoaatmcted  on  a  framing  ot  aome  aert,  ao 
that  I  can  lay  it  on  the  floor  oi  a  room  without 
injuring  the  mrpet,  Ac.- F.  6.  C- 
»r31llo.]— THE  OBQAN.— Can  agjr  braaar  reader 
teU  me  the  way  In  irMob  an  ootave  coupler  lamadet 
also  how  a  eompeeialoo pedal IseoBoactad  to  theatopet 
A  drawing  ef  each  will  oblige.— OKOAmaa. 

[21M.]-TnRHET  CLiOCE.— WooU  Mr  HadMaon 
kindly  Inftn-ra  me  what  advaotage  baeeM  In  the  nae  of 
oast  iron  wheel*  in  his  clock  Instead  of  brass— most 
generally  nsed  ?  I  sever  saw  one  erected  sueeeasfiilly 
with  Iron  wheel*.  I  should  think  that  an  iron  wheel 
working  It  a  pinion  of  Iron  or  steal  would  work  harshly 
together,  and  also  be  liable  to  stop  through  rust 
eoUeeting  between  wheel  and  pinion.— Tintao. 

[3192 1-SULPHATE  OP  AUMONIA. -Would  Kt. 
G.  Davis,  or  some  other  among  your  talented  corre- 
spondent*, inform  me  of  the  meet  improved  and 
simplest  way  for  finding  tbe  degree  of  strength  of 
snlphate  of  ammonia  7— BAini. 

R219S.]-FINE  CHARCOAL.— Caa  any  sebscriber 
Inform  me  where  I  may  obtain  fine  prepaied  charcoal 
tor  rubbing  down  silvered  drelee,  Aa  ?— it  is  generally 
In  short  square  stiok*.— Tcrmus. 

pint]— INTENSITY  COIU-Can  any  MIow  reader 
latonn  me  how  to  make  a  small  Intensity  ooU  power- 
tol  enough  to  Are  guapowderf— Coib. 

[2l95.]-8HOKELB88  LAMTa-WouM  HeOTy  \r. 
Beveley,  Reading,  who  sends  n  seetlenai  drawing  of 
■mokeieia  lamp*  wtthoot  a  cUmaay,  In  year  Jouraal 
of  Jan.  21,  1870,  kindly  fumMi  partienlars  a*  to 
eonstmction,  length  of  eone  and  hoUow  globe,  and 
bow  the  wick  is  raised  or  lowered?— PaAoncAJb. 

[M9«.l-NAlfB8  OF  PUBLI»BEBS.-Is  there  a 
boofcnnblisbed  entitled  "Annals  of  the  Wars  of  Rng- 
badf"  and  If  so,  please  name  the  publisher  and  price  ? 
If  not.  I  should  like  to  know  the  name  of  the  pnbllsher 
and  the  priee  ef  the"  Annate  of  the  War*  of  Europe." 
What  would  be  the  mo*t  simple  work  on  belt-riaging, 
tbe  pnbllsher,  and  prioe?— H.  Qi.  SEODrroa. 
P(2I«7.}-T0  GEORGE  E.  DAVIS.-l  wish,  tbMttgb 
tbe  medinm  of  the  Birai.tsR  HEOHAWto,  te  thankG. 
E.  Davis  for  tbe  Information  ha  has  so  freely  given, 
and  to  request  him  to  glv*  me  farther  Information  on 
tbe  following  point* :— 1.  How  to  estimate  snlphnric 
aold  In  ealt  oake  ?  2.  How  to  separate  barium  from 
itrontium  f  3.  How  to  estimate  chlorine  by  volumetric 
aaalysiif  4.  How  to  analyse  roughly  a  sample  of 
patent  mannre— such  a*  Staaden's  t  5.  How  to  esti- 
mate the  ammonia  la  a  sample  of  mannre  ? — 
D18CIPDI.D8. 

ptI9a.1-BORATBOFBARTTAS.-ConldaaT  cor- 
respondent give  me  a  simple  plan  hew  to  make  borate 
of  baryta*  f— Hahlet. 

[2199 )-TELBSCOPES.— Win  "A.  B.  T.,"  p.  «14, 
or  any  other  of  yonr  correspondent*  answer  me  any  or 
all  t>ie  following  questions:—!.  What  Is  the  probate 
reason  that  I  cannot  get  a  good  view  of  tbe  sun's 
spots  with  one  of  Solomon's  £9  telescopes  ?    2.  What 


will  be  tin  prokable  cost  o<  pnttlag  a  rack  on  tbe 
focussing  a'ide  of  the  ahore  teisceopa  f  3.  Wh«*  will 
be  the  beat  and  cheapest  way  of  moanliog  one  of 
Solomon's  £S  telescopes  on  a  stand,  the  legs  to  be 
made  shorter  wbea  not  in  use  ?  Perbapa  "  Pollux," 
on  p.  004,  will  be  able  to  give  aome  information  abont 
a  suitable  stand  for  a  wonting  man's  telescope,  as  he 
seems  to  know  what  they  have  to  pnt  up  with  when 
they  cannot  afford  tbe  more  elaborate  and  costly  work- 
manship of  an  Equatoreal  stand,  viz.,  the  primitive  and 
nncomptieated  mechanism  of  a  brick  wall,  and  the 
elevation,  depreailon,  and  sideral  motion  of  the  Instru- 
ment a*  to  he  performed  by  mueeular  power  ?— H.  F. 

nsioa ]— ENGINE  and  BOILER  FOR  LA0NCH.- 
Will  any  ot  our  friends,  having  experience  in  such 
matters,  kindly  inform  me  what  style  and  size  of 
engine  aad  boiler  I*  beet  eateulaied  fbr  driving  a 
laanob  3M«.  long  by  9ft.  broad,  with  number  ofblade*, 
pitch  oi  screw,  and  probable  cast  f — Solioitob. 

r2201.]-8TB*>r  ROARER— Will  some  Wnd  reader 
inform  me  how  to  make  a  cheap  aad  simple  ateam 
roarer  to  act  la  pUee  of  a  bell  for  a  mill  ?  I  shoald 
alao  like  to  taow  if  It  U  obliged  to  be  made  of  bras*  ? 
There  waa  a  plan  of  a  ateam  wMMie  In  the  Ekoliib 
Mfohanio  a  abort  time  baok,  but  the  drawing  was 
very  email.  I  failed  In  making  one  off  it  that  would 
act,  ao  I  wiah  ta  have  the  plan  and  dtmeaatem  ot  one 
ot  those  aert  called  a  roarer,  which  ate  ao  mnch  used 
now  tor  works Yocxo  KiiaiintiR. 

p202.1-WHEEIj  8KATE3.-WIU  *«me  brother 
reader  kindly  Inform  me  tbe  beat  plaa  for  uakiag 
wheel  akatea  7—0.  Francis. 

t220S3-FLOUR  DRESSING  MACHIWB.-I  am 
trying  to  lit  up  a  email  machine  *o  that  I  can  run  down 
a  few  saek*  of  *ecoad*  floor  whenever  my  other 
maehlnei*  broken  down,  and  oc«aslonallr»few  grist*. 
1  have  made  a  IZIu.  cylinder  which  will  take  three 
aheeta  ot  flour  wire  aad  one  ot  sharp  wiref  What 
number  ot  wire  ought  I  to  nee,  and  bvwmaay  bmsbei, 
and  what  fall  ought  the  oytlader  te  have  7— A  Coomtst 
Ullib. 

[2204. 1— FROBLEU.— Tbe  dUmster  of  the  plat*  of 
a  ^lydrosutlc  bellow*  I*  121n.,  a  weight  of  2»01b.  Is 
placed  upon  it ;  what  wlU  be  tbe  height  of  water  In  the 
pipe?— W.  B.  S. 

[2aaS.]-PR0BLGU.- What  is  the  atmoepherie  , 
*nre  when  tbe  barometer  slandr  at  SOIn.  ?— W.  B.  8. 

[MO«.]-CERAMitj  MANUFACTUBB.-Tba>fcl  to 
" Beta  "aad  H.  B.  Miller  tor  tbdr  iaformatiea.  On 
inqniriag,  however,  at  Berth's  aad  Qnariteb's,  t  And 
that  Initead  of  20a,  28*.,  Ac  Brangnlarf*  book  Is  89*. 
Are  then  diSerent  cdittom  at  different  prtee*  ?  It  la 
not  needtnl  that  the  work*  sought  shoald  be  In  Freoeb 
—a  good  praetloal  English  or  French  book  at  a 
moderue  ofaarge,  eapeeial  ly  It  treatiag  oo  the  prepare  - 
tien  ot  coloor*  tor  palntlag,  aad  prladac  la  what  I 
require.— Iota. 

[2207.J-CR[CKBT  BATS.— How  aKS  orioket  baU 
made  7  I  bare  tried  my  band  at  one  •everal  time*  and 
failed  7— A  SuBiOBiBBK  iw  Canada. 

r2208J-REFINING  0EBSWAX-8ome  time  ago 
"  Ken  FoUet,"  iu  reply  to  "  Palp  Maker,"  offered  to 
detail  the  process  of  renning  with  chlorine :  would  he 
please  do  so,  a*  I  wish  te  try  my  band  at  It?— A 

COLODRMAII. 

[W09.1-OVKBIAKD  ROUTE.  -  Will  "Selwrn" 
explain  why.  It  tbe  Overland  roote  ria  HarselUee 
is  ai*o  eto  Soatbampton,  the  "  Postal  Qnlde  "  makes 
tbe  diatiactlon  of  the  rontea  for  letters,  thus— India  pfa 
Uaraellles  1*.,  via  Sowbampten  9d.T  Bow  do  the  9d. 
ones  go  f— Iota. 

[22ia]— BAR  HIGROXBTXR— Klgbt  I  ask  Mr. 
Proctor  or  some  obliging  correspondent  to  be  ktnd 
enough  to  favour  myaert  aad  your  laBuaerable 
astrenomleal  reader*  with  a  drawing  or  deaeitptlon  of 
a  bar  micrometer  and  It*  field  ot  view,  and  explain  its 
uses  f  What  is  the  differenee  In  use  between  it  and  a 
ring  micrometer?— Iota. 

[2211.]-OBJKCT  GLASSES.  — Hetorrtng  to  Mr. 
PurkI**'*  letter  on  t '  .a  snbject  in  the  BNOLrsn 
Mechanic  for  HarcU  4th.  might  I  ask  him  to  be  kind 
enough  te  say  In  what  year  he  knows  y'  Andromeda 
to  have  been  t^Ttded  by  Mr.  Bnekingbam's  instrument 
wlthapowerii  2  '  ?  and  else  Ifhe  can  inform  me  how 
many  second*  apart  they  then  were,  and  bow  many 
at  the  preeent  time  7— Iota. 

[2211]— SPIRAL  SPRING.— T*  tbe  spiral  spring 
rellabi*  a*  u*ed  for  steam  pressure  gangee  7  I  presume 
that  steel  springs  are  only  useful  within  narrow 
llmiu— say  a  range  of  101b.  or  .'lOlb.  What  I  want  I* 
an  extremely  aeeurate  mean*  of  regUtering  preesuie, 
inereaaing  by  a  pound  at  a  time,  between  the  two 
extremea  I  have  atated.  I  suppoae  this  might  be  dene 
by  communicating  the  pre**«re  to  a  hand  travelling 
ronnd  a  well-divided  dial,  but  my  dlfflenlty  ia  in  what 
way  to  communicate  It  ?  The  principle  of  the  ateel- 
yard  would  seem  the  best  way  of  applying  the  weight 
for  tbe  division  ot  the  dlaL  Can  anyone  soggeit  a 
better  7— F.  Q.  Q. 

[J213.]-STANWAY'S  VELOCIPEDE.-I  hope  Mr. 
Stanway  will  answer  a  few  qnestlona  respecting  hU 
velocipede — a  description  ot  which  is  given  in  tbe 
Mecbanic  for  March  4th.  Does  he  propel  his  veloci- 
pede by  meana  ot  hi*  feet  aa  well  as  his  hands  ?  and 
now  does  he  manage  to  steer  it,  a*  the  handle  appears 
te  be  fixed  between  the  levers,  in  consequence,  there 
would  not  bo  room  to  get  it  round  a  sharp  curve  7 
Is  It  steered  with  the  feet  or  hands  7  What  Is  tbe 
distance  between  the  front  wheels  7  Please  to  describe 
tbe  method  of  steering,  Ao. ;  alao  what  Is  the  priee  of 
such  a  velocipede,  and  tbe  name  and  residence  of  the 
maker  7  If  he  will  deecribe  how  It  la  constructed  in 
front  aa  well  he  will  much  oblige.— An  Admibeb  or 
the  Velocipede. 

[2214.]— CANOE.— I  am  abont  to  build  a  canoe. 
Would  some  reader  kindly  let  me  know  where  I  can 
obtain  a  book  contain  Inir  practical  information  on  tbe 
subject?- C.  D.  RiniARDSON. 

[2218.)— STAMPI.VG  SHEET  BRASS.— Can  any 
reader  tell  me  bow  to  «irc  brass  tbe  appearance  ot 
broDte,  and  where  I  can  get  dies  made  for  stamping, 
sheet  brass  7 — Ttno. 

[2J1«.]- CARRIAGE  PAINTING.— Would  «ome- 
one  kindly  Inform  me  how  tbe  paint  tor  carriage  work 


Isndxedt  and  also  bow  ta  mix  the  petal  for  aMrlpdax  f 
— YoONO  Paibtbk. 

[Jtir.J-WHAMPOOM   UONBY.  — Oar 
KEon  akic  ha*  epokea  sevecal  timse  of  C«wii»s 
or  shell  money.    I  sheoM  feel  obliged  for 
formation  on  the  Whampeom*  at  Nonb 
Pioneer. 

[2818]— OBOMETRY  — li    there  any   _ 

mean*   for  proving  the  foUowIng  theorem  1 

three elrele*  on  a  plane,  and  drawing  tangsaia  ■ 
iBonlotwo,tho*eeoBmontaBgeatsbwvetheirt  ' 
tiooe  OB  tbe  saoM  etraight  line.— X  X. 

[2219.]- SILlOIonS  GALENA.— Oonld  some  1 
give  mo  a  few  detail*  on  the  modern  metbeda  el 
redoeiag  sUteioas  galeaa,  also  on  the  subettUMca  tot 
nltro-glyerlue  (blasstogpaipme*)  ?— F»o  reiLOvr- 

[2210.J-8OLDKBING.— I  want  to*oIder  a  2lB.  eaat 
iron  ^pe  10  a  2ln.  lead  pip*.  I  find  a  dtfltealtw  la 
tinning  the  cast  Iron  pipe.  Can  any  frtead  imibrm 
me  how  I  can  do  117- G.  O. 

[2221.}— SHORT  SIORT.- Are  there  teleaoopea  aold 
for  short  sighted  people  ?— Btharoo. 

[2222.J-BEDDCINO  LEATHER  TO  PIJIJ».— Do 
you  or  any  ot  your  cbaaleal  readers  know  of  a  aolrent 
that  will  redac*  *ale  leather  to  a  *tate  ot  paataf — 
W.  W. 

[1221.]— BN6BAVIN»  ON  SLATB.— What  kl«i  oi 
knifa  orgiairerls  eiaplejred  to  engraire  tbe  linea  aad 
flgwe*  on  a  slate  sua  diatf— F.R.  A.& 

[K«.}— BOILBR.— TBanks  te  "Viva*  8p«n»«ia>  •* 
for  bis  kind  anawer  10  my  query,  but  win  he  be  kf  ad 
enontrh  to  give  me  a  few  more  partienlars  ?    ].  Ckyntd 
I  net  pat  In  the  feed  clattm  at  enee  witlwnt  fift  aad 
funael  a*  ahown  T    2.  What  would  be  the  qnaadlf  tor 
M-horae  power  beOec  par  week  (7H  hoEni ;  piuaau. 
4Slh>  7    'rfae  water  ta  very  mueb   ImprtgnaMd  iMb 
lime ;  •eale  very  bard-Uke  perceiabi  almoaL    J.  a» 
my  brother  reader  ever  tried  cairaqan   In  abalkr 
moeh  Inerusted,  tor  my  boiler  Is  very  intricate  t—Oac 
HI  a  Fix. 

[2Jt5.]-VACnDlt  IN  OYLINDBB.  -  WW  aaoM 
brother  reader  kindly  lafbrm  me  It  tbe  exbaaet  a  warn 
on  leavteg  tbe  eyllader  of  a  htgh-presauro  engtne 
eanaes  a  partial  vaenma,  orbaa  the  phttm  te  be  fbreed 
against  tne  fnll  atmbsptieric  pressure,  or  191b.  on  tlio 
square  Inch  7- Vacant  Head. 

[222«.]-TINOTOBB  OF  IRON.— H6w  is  the  ttnetnre 
of  Iron  tised  la  medldne  made,  and  what  oomplatnta  1 » 
it  snpposed  to  cnre  7— Vacant  Head. 

pxa.y-Lim  belt.- Where  can  I  get  or  bow- 
could  1  make  a  life  belt  for  boating  purpuec*  ? — Av.a- 

LONERBIS. 

DBiai)— ADORB88B8  WANTED.— WUl  aay  UacS 
BagMsh  bretber  reader  gW*  tbe  tall  addreaeea  of 
seme  ot  the  most  ImBortank  eoal  mine*  In  Qraa» 
Britain  ?— A  Foaaian  OeRBBaTomnaT. 

[222e.>-WORK8  ON  OHINAOBABB.— I  waBtsom» 
good  work*  on  Cblna  gia«s    *Wb«r  Eagttah,  Frenatu 
or  Qeimau,  A*.    If  a  ttether  oomipondem  efil 
anawer  my  qaery,  (tatlug  parebiaer  aad  price,  ha  wU 
mnch  oblige.- A  KELLiar. 


[2230.}-REMOV1MO  FLT  BPOTa- F  bare  »  veir 
fine  old  en^aring,  but,  nnbapplly,  quit*  corprMi  iriib 
fly  spots.    KOW  oan  I  remove  tbevf  I  have  ixftd 


several  ways,  but  failed.— PniA  T  roFRBA. 

[2231.)— ENCKE'8  COJIET.— Will  yon  p\eu«  b» 
gtJod  enough  to  ask  "  OmtcTOS  "  to  explain  «1it*  is 
meant  by  aolring  an  eqnatfon  by  the  method  of  lea<t 
sqaares— an  expression  that  occurs  in  his  aeteaatsi 
Enske's  comet  7— T.  Waghobiv. 

[2282.] -problem; —Can  any  reader  favour  ne 
with  a  eolutlon  of  the  toUowlng  problem  from  Tod- 
hunter'*  "  Smaller  Trigonometry,"  chapter  X. :— The 
hypotbeiia*e  A  B  ot  a  rigbt-angled  triangle  la  divided 
at  D,  *o  that  A  0 1*  to  BO  a*  OB  is  ti^A.  ghow  Chat 
<fi  V<u  +  0* 

tanACD  =  -   CD  = 

»>  a-i-» 

— J.M.  Small. 

[22  3S.)  —  STAINED  GLASS.  —  Wfll  Hr.  Jeaepb 
Leiceater  or  some  other  able  cnrmpendent  intorn  ais 
bow  ornamental  ehureh  wradowa  are  palntei^  aM 
atalned,a9  I  bare  a  little  knowledge  ot  enmepart,  ex- 
cept ingredient*  tba*  are  used  ?  I  knew  there  I*  a 
reddiah  Drown  oolour  painted  on  the  glaas  tor  opaooe 
and  shading  purpose*  called  flux— H  is  mixed  with 
turpentine.  I  want  to  know  what  it  is  cempeaed  of; 
when  It  la  burnt  in  a  kiln  it  ia  very  hard,  and  cannot 
be  arraped  off.  I  want  also  to  know  what  Ingredlentc 
are  nsed  to  atain  plain  gUas  la  parts  where  wanted, 
such  as  yellow,  blue,  Ac,  For  windows,  aa  above,  I 
have  seen  glass  when  taken  ont  of  the  kiln  with  a  red 
colour  or  deposit  OB  them,  and  when  cleaned  uS  leave 
a  beantltal  clear  yellow  stain  on  the  elaas — acoordifljr 
to  the  design  painted  on.— Gcstato  Knox. 

[2ra4.]-TO  •'  JUPITER."-Will  "  Jupiter  *•  Hodly 
tell  me  where  he  procured  Ma  Sin.  refracting  teleseop^ 
of  which  he  writes  la  evident  praise  in  the1ai>tlsrae 
of  the  RNOLiaH  Mechanic,  and  what  he  gave  for  it  T 
Will  he  give  me  hia  idea  of  the  apparent  diameter  of 
Jupiter  aa  aeen  by  him  with  a  power  of  75  ?  I  hsro 
thia  moment  completed  aome  obaervationa  with  » 
Oregorlaa  of  4<o.  apertnre,  and  a  power  ot  about  109. 
Jupiter  certainly  did  not  appear  to  me  to  be  more 
thaa  ilo.  In  diameter,  nor  eonid  I  detect  more  than  a 
mere  anspteion  ot  the  "  belts,"  but  then  It  waa  not  a 
good  itgbt.  Win  "Jnpftrr"  kindly  tell  me  tb* 
higbeat  power  bt*  ebjeot  glas*  will  advnategeonatt 
bear,  and  the  apparent  diameter  of  the  pfauM 
"Jupiter"  baa  seen  with  highest  power?  This  wBI 
supply  me  with  apohit  of  departure  from  which  I  mgf 
deduce  for  myself  other  me*snreraent*.—Fi)ijica. 

[223S.]— HOSIBBY  YARN.— How  can  I  double  lad 
twin  two  threads  ef  boeiery  lyara  ;trem  one  to  mur 
per  Inch  ?— Tinker. 

[223«.]— DIBTY  CETLINO.— Cia  anyone  tell  mo 
why  tbe  Jolata  sliow.tlin>agh  dirty  eelllDga,  i.e .  whenr- 
ever  a  Joiat  la  the  oetliag  U  mneb  cleaner  than  ib« 
apace  between  them,  wMob  gtvee  It  a  ribbed  appear- 
ance?—Minnehaha  (GiTcnc  MANira.) 

[2237.]— 8ALEBATU.S.— What  is  It7—A.  P.  R 

P2S8.]-FOBMlIL  A  KORCALCULATING  POWIBft 
OF  SPIRAL  SPRING^.— Would  any  reader  kto 
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^.  wtitor  who  Sire.  »he  formala  ""•.  "J"?';'?"?. 


-_  i«-  to  lue  IL  There  t»  no  centre  point,  and  the 
wiSrJd^?notln»llno  wllh  the  outside  m»rk». 
Wm^^  m\  mo  in  ^Wrt  the  fault  lie.-me  or 

tei?"/r iman  block..  •»'»»"^"»«y  •*-*/?•  ?:^, 

g^m  in  the  United  SUtes  7-C.  D.  P. 
rMtt v-TO  '■  M.  P.  8."— Thankt  forreply  ™'»"'J '•) 

„„ntitle.  o«  ^^^'^^^Zt  and  h.v»  «««e  to  the 
^elaalon  that  I  mu.t  have  been  wrong  In  theaeeMc 
^  tmOrTnt.    The  word.  In  formula  are,  treat  the 

Sd^  Now  not  any  spec.al  aold  or  nwde  ofj^""*"?' 
^^  fUt^    I  ni^  Klaeial  acetic  acid  In  So.  of.  dh- 

^"oi  whole  unllloff  »»»» »l'?!»0(J«'>?Sr.«JSt 
^ateto  have  been  a  weaker  acid,  and  the  ax"™;' 
tiSif  eol  "  I.  there  anr  work  on  the  above  eom- 
S^,"  for  ino.t  of  the  chetnlcnl  and  pharmacentl- 
Slwerti  wMch  I  am  acquainted  with  cjntain  but 
^,;n3S.«H'?re  to  thiVlmportant  ol».  of  bodle,, 
«Ti!»  '•MUler'e  Element,  of  Ckemt.try.  r«rt  3, 
^bnieetat  a  .mall  quantity  of  them.-PBAimACEt.. 

,^LoWWe  by  glTln,  plain  .od.lmptoln.tx«. 
tloat  bow  to  make  Uie  aboTe^-rwin  Lover. 

r2S«]-KlEl'R\CTIXG  TELE8COPE.-I  prop^ 
eoortmetlntc  an  achromatic  iele«oi>e  18ft.  »in  focml 
J^rt™.  ,bl  Rla..  1  propoie  wine  will  require  the 
I^Srn  VnM  •»•  ^  e't  l«u.  local  VenRth.  to  correct 
tK^^^matlr  abe,T»tton.  Will  our  l.«n«l  friend 
*' y  B.X  H."  vil^e  me  a  «jt  of  eov»o«  fortttw  coramua- 
lion  ?  if  any  olher  eentlemin  weald  Iwmlih  a  Mt  ol 
•corvea  alao.  I'  would  be  eiteemed  a  taveur.— Ser- 
10WB. 

raSM-J— TIN  80LDEK  FOR  OnASS— Can  any 
Mder  inform  me  b  iw  to  (ian»e  tin  (Older  to  »dh»re  to 
irlan,  aa  I  often  <ee  claw  brooebM  Mldered  on  Che 
bMck  ?—G.  Oebrv. 

rate''— STEAM  WffrSTLK— Tan  any  friend  tell 
me  the  way  to  make  a  ateam  «4ilatie  for  a  mnall  model 
«B^ne  t    A  dfajfram  would  oblige.— G.  Oebhbt. 

[2247.]— TICKET  WRITING.  —  Will  any  of  yoar 
Tcadcn  Inform  me  as  to  what  oomvonnds  and  what 
'■aantltles  are  n»ed  by  ticket  writen  to  make  black 
ilk,  alao  what  for  red  Ink  ?— T.  W. 

rai«.1-SPEED  OF  AIR  AND  STEAM.— How  Mn 
\  catea'ai*  ihe  velocity  with  whteh  air  rarties  tato  a 
vamnml  aim  what  is  tbu  vekxity  of  ateam  laoulOK 
fremapreMore  of  ono,  two.  three,  or  foor  auioapheres 
reape^ifrelyf-CENTRiruGAi.  Foaoa. 

tpin-SVT  SHAPING  INTHE  LATHE.— Wonid 
"  w.  H.  N.~  bo  kind  enooeh  to  answer  me  one 
qoMtiMi  ?  By  what  means  is  ihe  nose-piece  fixed  (for 
onytox  the  nn%s)  t»  the  end  of  the  apkidle  that  passes 
tinmgb  tint  aqeare  boss,  or  tf  Ebe  thing  Is  Of  aolid 
«Mtlt — (^eirrKtrooAi.  Fobce. 

psso }— THE  EAST  WIST)-— Can  any  of  yonr 
read«ta  Inform  me  it  It  has  ever  been  satlsfaocorlly 
proved  that  the  unplaaaantqaalily  of  the  east  wind 
is  dtie  to  anythia;;  bestdf  its  dryness  and  coIdnes»— 
any.  to  elecirlcal  c<indit1oni>  of  the  atmosphere  during 
tta  prevalence  ?  Wliat  is  the  best  way  of  counter 
aeiioff  It*  fiifloenC'?  within  doxrs?  Can  some  one  refer 
ine  Co  any  hook  coDfAiulufr  a  record  of  the  temperature 
and  prevailln?  winds  of  this  coontry  for  Che  last 
cenlnry  f — SaEPK. 

P2S1J  —  KKNDBKJKG  BONE  6KMI-TRA>-S- 
PABENT.— Can  any  fellow  reader  kindly  Inform  rac 
kow  to  rauder  bone  semi-transparent  as  we  see  it  in 
InitaUoa  ul  aiuber  npon  totaeeu pipe « tens ;— ambsr 

lT». 

CSSLJ— DISPENSING  QUERY. —Can  oneof«ur  M. 
«  VP^  8.'a  lell  me  how  to  make  a  •perfectly  elear 
Biaaie  of  pepalna  ptml,  tegr. ;  acid.  laiiriBt.  UscriL  ; 
»V»td.«dr.— A.  P.  S. 

r^BV^— YACHT  BUlLDDfG.-^WIIl  somfl  brother 
read«  gVre  the  name  of   a  book  on  yaebt  building 
wUch  gtres  drawings  of  models  to  scale  tor  small 
}-acbf«  kte«t  5  tons  or  so  1 — Steebuman. 

[Zm  J— DiJOKS.— Will  walnut  timber  require  much 
seaasDte?  brtnre  using,  and  if  it  is  a  kind  of  timber 
•<i«pte<<  for  doors,  Ae,  and  If  (he  labmr  of  working 
till  eqna]  the  price  uf  ook  f-'SnRiNKAOE. 

rS5SS.]-lKON  CISTERNS.- What  namberof  bolts 
wold  ft  reqnire  for  bolting  flanges  together  In  12in. 
iKSftfa.  and  also  the  weight  n(  red  lead  putty  per  foot 
ran,  or  is  It  nwial  to  allow  so  much  per  cwt.  the 
datem  weighs  of  each  kind  raspecllvely  T— Fitteb. 

tS2S«.l-CI.EAN8INO  CASKS.— Hiave  annmber  of 
•Kpty  beef  hanels.  The  *alt  ftvm  Ihe  plekle  has 
aataratcd  ibe«(aves,  and  wlicn  wet  weather  oomes  the 
aaaka  beeome  damp  ur  soaac— sume  of  the  casks  smell 
(ooL  Uau  someiiuelaformmchowtooafetbeaeevUt! 
n«  ca^a  Bie  to  be  reklltd  with  liquid.- W^.  Ebob. 


rK57.]— PAPER  NEGATIVES.— I  sliouldfeel  much  | 
obliged  by  "  Mus  "  giving  me  some  Information  «»  tt> 
taking  largo  paper  negatives.  I  have  a  6in.  aplanatlc 
lens  by  Grubb.  I  have  worked  waxed  paper.  Plain 
paper,  and  paper  saturated  by  liquid  parsffln.  I  can 
L'ct  very  good  results  by  these  metheds.  especially 
for  pictures  30ln.  x  25in.,but  whit  I  wish  for  is  to 
know  some  method  and  an  easy  one  of  K"uiaK  the 
negative  on  the  surface  of  tho  paper  instead  01  m  it, 
OS  It  sometimes  happens  the  gralu  of  the  paper,  unless 
very  good,  shows  somewhat  coarso  and  woolly.  1 
certainly  have  got  some  good  jilciuros  froni  good 
waxed  paper  nearly  up  to  the  mark  ol  the  sbarpeet 
collodion  picture,  lut  I  faoay  improvemoute  can  be 
made  in  this  direction  if  "  Mus  "  or  the  photographers 
which  read  our  journal  were  to  exprrlmeut.  Ua- 
fortunately.  I  have  no  time  to  apare  to  do  so,  but 
should  be  glad  of  anyone's  experlanco  in  this  matter. 

— GiLEER. 

ri«».l-BQUATIONB.  —  On  p.  •«  •!  the  laat 
volume,  Mr  Biggs  vory  kindly  promhweto  solve  a 
simultaneous  equation  of  three  nnknowns  If  onr 
oMiging  editor  will  only  allow  the  »i>aco.  As  one 
eader.  I  ask  for  the  desired  space.  At  the  same 
lime  I  append  two  equations  whteh  I  cannot 
solve  m  any  w*y,  and  shall  be  thankful  for  any  help 
towsrds  arrlvidg  at  any  easy  solHtion.  I  have  not  the 
'least  tdsa  what  room  the  working  may  occupy  :— 


Solve  a) 

x—a       y—b 

+     =  0 

*              o 

(2) 
Solve  0) 

t+y  — 6        x-v  —  a 

+   -- —  ^  0 

a                   b 
(o  +  7i)  I  +  (i  -  ft)  tf  =  c 

(S) 

(6  -1-  fc)  r  -t-  (o  —  fo !/  =  c 

— D.  K.  'Wm-iAne,  Pontardawe,  Swansea. 


USEFUL  MD  SCIENTDIC  SOTES. 


WORKING  MEN'S  COLLEGE —The  spring  term 
of  tho  Working  Men's  College  bss  Ju«t  commenced. 
Elementary  and  advnnpcd  clnssvs  were  formed  In 
ariTbmetlr,  algebra,  geometry,  buok-keeplng.  English. 
French,  German,  Latin,  and  Greek  grammar  anil 
literature,  English  history,  the  uko  of  the  mlcrosoope, 
astronomy,  physiology,  music,  and  drawing. 

IRON  CHIMNEY.S.— A  wrought-lron  chimney  IWft. 
high  and  Mt.  7ln.  In  diameter  has  Just  »M^n  erected  In 
Pittsburg.  Another  i«  to  he  pnt  up 'ir.lft.  high.  The 
flrst  was  rivetted  together  in  a  horlionUl  posUion.  and 
then  lifted  tothe  rerpendiciilarhya  rrane.  Tlie  other 
will  be  made  upright :  the  plates  will  Iw  rlvsttt-d  by 
I  means  ot  a  scaffolding  running  op  inside. 

A  NOVELTY  IN  BUTTER  MAKING— A  singu- 
lar metho."  of  making  butter  has  recently  ooine  into 
rather  extensive  UfC  In  France,  based  upon  the  fact 
that  cream  Is  changed  Into  butter  by  being  simply 
bnriwi  in  the  earth.  The  theory  of  this  result,  says 
the  Omeer,  is  rot  verylutclllglble.  though  the  fact  Is 
stated  to  be  beyond  qucslinu  ;  and  In  Normandy  and 
other  pa'ts  of  France,  butter  is  prepared  on  a  laree 
scale  this  way.  The  proc^Bs  consists  In  placing  the 
cream  in  a  linen  bng  of  modcriit.;  tbicknejs,  which  is 
carefully  closed  ;  then  bun  log  the  bag  about  a  foot 
and  a  half  deep  In  theearth,  and  allowiag  It  to  remain 
from  24  10  25  hours.  After  tho  expiration  ot  this 
period  the  cream  Is  fonnd  to  hate  beoorao  hard,  and 
It  is  then  broken  up  by  means  of  o  wooden  beater  Into 
small  pleofs,  and  safllcient  water  poured  in  to  wa»n 
out  the  buttermilk.  To  prevent  any  mixture  of  earth. 
It  Is  ndvisBble  to  enclose  the  bsg  In  a  sjooort  one  of 
larger  eiio  and  coarser  quality.  .  ds  njethod  ot 
making  hotter  save*  a  good  deal  ol  labour  and 
separates  the  butter  more  perfectly  than  the  ordinary 
process;  and  It  is  ssid  that  butter  thus  prepared  is  of 
a  more  excellent  quality 


TIN  IN  (ULIFORNIA.— Tho  Chief  of  the  Cabinet 
of  Practical  Geology  and  Mining  of  l»ie  United  States 
General  Land  Office,  has  vory  recently  written  a  letter 
stating  that  additional  Information  In  reference  In  the 
dlsooveries  ot  tin  in  San  Jaoiooto,  Son  Bemadlno 
county,  Cal..  has  been  received,  and  specimens  of  tbo 
ore  have  wrived.  The  analysis  of  en  average  speci- 
men by  a  competent  ohumist  and  mineralogist  sbowa 
that  the  ore  contains  13'37  per  oont  of  pure  tin.  The 
ore  Is  Intermixed  with  tourmaline,  containing  boraolo 
acid  and  with  casslterite.  This  combination  Is  re- 
ported to  be  unnsual  and  highly  interesting,  and  the 
yield  of  tin  la  double  that  of  the  ores  at  the  C  jmwall 
mines. 

ACTION  OF  MAGNETISM  ON  VARIOUS 
GASES. — M.  Treve  has  communicated  to  the  French 
Academy  some  remarkable  results  of  experiment* 
upon  the  action  of  rasgnetlsm  npon  the  TOrlous  gases. 
When  the  spark  from  an  induction  collpaaaos  throogh 
a  Gelasler  tube  tilled  with  hydrogen,  the  gas  becomes 
luminoae,  having  a  blue  tint,  plainly  violet  at  the  cx- 
tremHIes  of  the  tube,  and  of  a  fine  red  colour  in-a 
capillary  prolongation.  But  npon  placing  the  latter 
part  of  the  apparatus  between  the  poles  of  a  mkgowi 
the  red  Instantly  disappeared,  giving  place  to  ap«r- 
fectly  white  light.  In  like  manner  oxygen,  which 
gives  a  mHky  white  light  in  the  capillary  tube,  be- 
came red:  nitrogen  deepene<l  Its  bine  to  a  sHll 
deeper  blue;  the  brilliant  whiteof  c«iri>onlo  aeld  be- 
came deep  blue;  the  blaeot  sllioimn  fluoride  became 
a  blolsb  violet.  The  spectra  of  these  luminous  iiibes 
changed  when  the  capillary  portions  were  tubjeeictl  to 
the  aoUon  of  magnetism. 

NEW  METHOD  OF  OBTAINING  GEl^ATrN.— 
Crude  animal  substances,  such  as  the  flesh,  fat,  skin, 
tendons,  bones,  etc.,  either  with  or  without  a  previous 
treatment  with  limo,  iiro  treated  with  benziuo,  or 
some  other  similar  hydrocirrboo,  in  a  vessel  provided 
with  a  condensing  apparatus  tor  saving  any  vapiirised 
benclne,  or  in  a  closed  vessel  at  an  elevawd  tempera- 
ttire  After  a  few  hours'  digestion,  the  hydrocarbon 
•ointfon  of  tbo  lats  and  oils  Is  drawn  off,  and  may  bo 
treated  by  any  of  the  weil-kiiown  methods  for  reco- 
vering the  volatile  hydrocarbon,  which  may  be  aiala 
used  in  subsequent  operations.  The  oils  and  fats  are 
saved  and  utilised.  The  animal  mutters,  or  purifted 
glue-stook.  Is  now  ready  for  conversion  Into  goJatlu 
by  beating  with  water  in  tho  ordinary  way. 

INTERESTING  FACTS.- A  legal  stone  Is  lllb.  to 
England  and  in  Holland.  A  tnthom,  6  leet,  derived 
from  the  height  of  a  full-grown  man.  A  bamd  In 
horse  measure.  Is  4  Inches.  An  Irish  mile  Is  ^^4D 
yards ;  a  Scotch  mile  Is  1.984 ;  a  Germsn,  1,800 ;  a  Turk- 
ish, 102(1.  An  acre  is  1810  sqnnre  yards  1  fool  and  3k 
inciies  each  way.  A  square  mile  17«>  yards  each  way, 
contains  610  acres.  Tho  huninu  body  cnitaias  249 
bones.  9  kinds  of  articulation  w  Joiaings,  lOOcartilsges 
or  ligaments,  40")  muscles  or  tendons,  and  10(J  nerves 
besliTes  blood,  arteries,  veins.  Ac.  Potsloos  planted 
below  three  feel  do  not  vegetate;  at  one  foot  they 
n-row  thickest,  and  at  two  feet  they  are  retarded  two 
or  three  months.  There  are  no  solid  rocks  In  the  AreUo 
regions,  owing  to  the  severe  frosts.  Tho  surface  of 
the  sea  is  estimated  at  l,-.u,(J<)0,iv:o  square  nillc,«,  taking 
the  whole  surface  of  the  globo  at  19  i,00ii,'W0  square 
mites.  Its  greatest  depth  Is  supposed  to  be  equal  t» 
the  height  ot  the  highest  mountalit.  or  fourmlh;*. 


A  FLOATING  TELEGRAPH  STATION.-In  a 
few  days  a  teleeraphlc  elation  ves'cl  wll  be  moored 
br  the  loternationnl  Mid  Channel  Telegraph  ComjwDy 
at  the  entrance  to  the  English  Chnnnrl.  I'l  from  55  lo 
.'*  fathoms  of  water,  in  latltad*  49  dei  •»)  min  S'J  sec. 
N.,  longlinde  n  deg  17  sec.  W.  of  Greenwich.  The 
vessel  will  b.  painted  b'nck.  with  the  words  '' Tele- 
graph ship"  In  white  letters  on  her  sides;  she  will 
have  three  must".  At  tho  top  ntthe  mslnmaU  a  largo 
black  cone  will  be  hoisted  durtrfg  daytime  and  a  power- 
ful globular  light  at  night,  cicynied  3"ft.  above  the 
sea  ivhl  h  In  clear  weather  should  be  a- en  from  a  dis- 
tance of  8  mllee.  A  flare-up  light  will  be  shown  every 
15  mInut'B  during  the  night  from  an  hour  after  Sunset 
to  on  heur  before  siinrish  During  focgv  weather,  day 
or  night,  ft  bell  will  be  rung  continnmi  ly  tor  half  a 
minute  every  qu  rterof  an  hour;  nnd  for  the  first  six 
month8,or  uitll  the  Ist  dny  of  October.  1870,  a  gun  will 
be  fired  every  qusrter  of  an  hour,  and  a'ler  rtiat  date 
every  hour.  The  commercial  codeof  signals  for  the 
u«e  of  nil  nations  will  be  used  on  board,  to  the  exclu- 
sion ot  another  codes,  and  none  other  can  boliotlced. 

MORTAR— The dl«advanUgo«  arising  from  those 
kinds  of  mortar  at  present  li:  use  are  chiefly  owing  to 
inferior  *and  being  nsed.  and  the  gre»t  diflScuIty  of 
obtaining  rand  at  a  moderate  pr'ce  A  «""'<''•'«'"»» 
heen  InvcBtert  which  does  away  with  these  dilBcnltles, 
for  whea  H»ed  it  r.  quires  only  to  he  mixed  will;  water. 
In  order  to  m  ke  one  »nn  of  thia  mortar,  the  i<Vl"'J''«J 
substances  should  be  ground  by  machinery:  iSSlb.  ol 
lime  ("ither  eauetic  or  the  hydrau\  17-i8lb.  of  slag, 
and  a24lb.  of  calcined  coal-shsle  clay.  These  mate- 
rial- hsving  been  ground  to  the  degree  of  flneness 
required,  are  mixed,  and  are  ready  for  use  From 
the  nature  of  the  ►ubsianccs  used,  there  '"'uld  be 
doubtless,  a  more  raidd  etiemlcal  action  than  that 
which  takes  pIsco  in  o.dinary  mortar.  For  Plastermg 
purpowa  the  cempoat  saen*  lo  bo  ominenily  siueaDio. 


CHIPS. 


SPHEROLOCOMOTION.-Thls  Is  a  new  system  of 
trausportatloB  of  goods,  in  «ast  steel  hollow  spheres 
rolling  In  pnuumntlc  tubes.  A  proosss  patented  la 
America  and  In  Bumpe. 

^rEZ  CANAL  —At  an  Indian  Conterenee  at  the 
Society  ot  Arts  on  the  3rd  inst.,  tlie  InSuence  ol  the 
Suez  Canal  on  trade  wUli  lodia  was  «o«s«d«r«d  Utir- 
Inir  tho  proceedings.  Mr.  J.  B  Sniltii  aatd,  "  I«al» 
must  improve  her  cotton  ouUlvatlon  by  irrtgatton, 
and  then  she  could  easily  produco  SOWfa.  ct  oo«ou 
per  acre." 

TCHUANTBPHC  CANAL.— The  Mexican  Minister 
of  Public  Works  has  sent  a  tetter  to  the  Cnngre«sot 
Mcxifo,  trandmitllog  the  original  i.roject  for  conces- 
sion for  a  ship  canal  tlrrongh  the  Isthmns  of  Ichu- 
aotepeo.  AriKia  1  anthorlse« the  Ichnautepcc  UaU- 
way  Company  to  construct  that  canal. 

ANTIDOTE  FOR  PHOSl'HORUS  — Dr.  Andant, 
of  Dax,  France,  has  stuted  that  in  six  cases  spirit  of 
turpentine  was  an  antidote  for  phosphorus. 

A  NEW  KIND  OFCOTTON.— A  new  sort  of  ooMon 
called  Bnbuy  Is  said  to  be  produced  In  tj.c  Philippine 
Islands  ;  it  U  probably  a  variety  ot  JlombKU  dovn. 

CURIOUS  FA^T.— An  Italian  chemist  has  dls- 
cov-red  tl.nt  the  animals  ot  several  shell!,  of  the  (ienus 
DolluM,  Tritimium,  fcc,  have  a  gland  wcietlng  Itee 
snlphuric  acid. 

THE  ISTHMUS  OF  CORINTH  —The  concession 
for  the  Canal  ol  the  Isthmus  of  Coiluth  has  been 
signed. 


THE  EKGLlSir  irT.rnASlC  LIFE-BOAT 
FUND 

SubicripUonstobofnrw.rded  to  tin  Enrroa,  «l  31,  Tsris- 
tock-slreet,  Coteot-usnlou,  W.ty 

Amount  previously  ackaowleJgcd        ...  £160  1'    1 

P.  II.  McO " 

Tiro  sisters  (3ad  donation)         

Saept  

John  Ross 

J.  Coxell ' 
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ISSWIIS  TO  COEMSPOITOEKTS. 

AKOTHEB  ADVEKTISEB'S  TESTIMONY. 
Sn,— BmU;   your  jonnial  ii  u  eieellent  nediam  for 
wlTwiiHmnU,  for  at  •  coat  of  tkout  4*.,  I  kare  receirel  ai 
manj  ortleia  aa  I  obtained  at  a  coat  of  tevtn  guineat  throogh 
•Dotbet  journal. 

W.  GiaotLL,  Woodbine-oottagM,  Tewkcabnijr. 


Tha  foUowini  are  the  initiala,  fcc,  of  letten  reoeircd  np  to 
fliat  poet,  Frida^  the  18th  ofUardi  :— 

SxcuTiD.— J.  H.  T.,  Marine,  Wn.  Leiria,  W.  H.  T.,  T. 
Tkomaa,  V.  Ithort,  Jame*  Lee,  J.  !>pnr(ean,  K.  Horriaon, 
Lonia  Simon,  Henrj  Uaahar,  S.  Tamer,  Tintac,  J.  H.  T., 
W.  Bear,  A.  Well  Wiaher.T.  S.,  T.Cooke  and  Soaa,  E.  Kenan, 
Bar.  P.  W.  M.,  E.  G.  P.,  Bichard  Culiffe.  W.  HewartaoB,  P. 
CbaaiM,  J.  W.  Wetheral,  W.  Dulaa,  S.  W.  and  Co.,  T.  Brovn, 
W.  Mattbawa,  A  Workint  Man,  T.  J.  O'C.  Charlea 
Callina,  Ber.  E.  Keman,  W.  HewarUon,  Rev.  J.  B.,  J. 
Wagbom,  W.  Moor,Jun.,Bicbard  Cuoliffe,  Wm.  eroaranor, 
J.  B.,  J.  H.,  J.  H.  8..  E.  U.  T.  TjdeoBii,  On  Qnard,  D. 
Alatoa,  Boai,  a  Vna  Hinorii,  £.  W.  Straeter,  John 
Yoon(,  B  A.  Proctor,  E.  B.  Kogere,  W.  Froaaor,  A  Mas  of 
Beat,  Jotepb  Newloo,  Beta,  Eiceliior,  Arthur,  Bine  Bain, 
Bow,  Chain,  J.  B.  Kooi,  B.,  K.  B.  J.,  J.  T.  Forbea,  O.  N. 
Btasley,  Aitroaoraer,  B.  W.,  Arthur  Jonea,  Comelina  Varlar, 
H.  N.  H.,  J.  8.,  Caator,  J.  C.  Shewan,  W.  H.  P.,  Fortonatna, 
Cylinder,  Iota,  J.W,  J/L.  Banner,  Q.  Q.  B.,  Jaa.Bogera,0.  F, 
Cirntuh.  it  W.  Ciitlt.  CiUlfon.  B.  C.  W.,  Rliui,  Belle  Isle, 
rorwurd,  C  Jl  Tl  ,P.  T  •ipafUt.A,  E  B..  A  YnuOif  Liiilirann, 
A  SnlJifriliir,  E  V.  Y  ,  R.  T.  S,  One  of  Hit  OIJ  Scliool.  A  U. 
Patrr,  11  V.  B«ff»il,  J  B..  GIjMrine,  V  Qlmbiirj.  Old 
Coin.  !i«lmu  IViltr.  Wilholm.  Alfinel  Satmte,  Jirk  Plane, 
C.  H.  W  RJ^Jl,  Kdwib  I'tari.  Jabu  W  ilk  int.  A.  Brother!, 
J.  R..  r.  R  C.  S,  e.  Filth,  Aontfuf.  B»iii]ond  Stnft, 
Nnbodj,  Fdvin  Hiker,  A  DeliglUed  ^ubiFribir,  FliyiiDlttiriit, 
lUnrj  Hwhtr,  Viffii,  T  Cooke,  F.  F.  C  ,  Gen  Wehitir,  Brain, 
K.  Golitl,  L  de  FoDtuDrmDrean,  J  V.  ^'Tishjr,  \i,  C.  filili 
Co.,  U.  C,  D.  Jlaaon,  Fatj  ii^tit.  Amateur. 


Mamx  Ellok  *ill  obliie  br  aendint  ni  hii  addreaa. 

W.  L.  LaiicaaT>B.-Canaart  Index  publiabed  in  last  nuaber. 

A  CoMaTAJiT  BsASU. — Write  them  for  a  circular  or  deecrip- 
iion. 

Jonnt  OosBt;i.L(Iaewicb).— WeonlyiBatitadrertiiauanta 
when  they  are  naia  for. 

H.  CaowTHiL— Try  Sixpenny  Sale  Colamn. 

S.  £.  WiLLiAHa.— We  do  not  remember  either  of  year  pre- 
▼iona  lettera.  Soraetimea  we  reecire  lo  many  anawera  to 
one  queatlon  that  it  ii  impoaaihle  to  iniert  them  all. 

W.  Liwia. —Every  nnmber  of  our  laat  volame  containi  in- 
formation about  teleuopei. 

W.  FiaaSK.— Coniult  our  advertiieneat  pagea. 

B.  Q.  Q  —Fart  of  your  query  can  only  appear  in  Sale  Column . 

C.  C— It  would  be  illegal,  and  we  ooold  not  therefore  lira 
the  infermalion. 

B.  Mansn.— N>  charge  whaterer  ii  made.    We  hare  in- 

lerted  a  qnenr  for  yon. 
S.  M.  Todd  (Ouelph,  Ontario).— Your  query  ia  inaertad. 
Thanka  for  yonr  kind  wiahea.     Becammend  na  to  the 
Canadiana. 
8.  T.  PuaroH.— Wonld  all  depend  on  the  merit  of  tha  article. 
We  hare  no  lack  of  valuable  contribntora  on  the  aubject, 
but  are  alwayi  glad  to  receire  really  good  matter. 
CaKATAn.— Yonr  query  cannot  appear  (except  aa  an  adrar- 
tiaeraent).    It  would  not  in  all  probability  be  anawered,  nor 
wonld  it  intereat  anybody  beaidea  youraeli. 
W.  C.  iNoTTa.— Anawered  Tory  recently.  -We  cannot  repeat 

io  often. 
O.  D. — Second  query  inaerted.      Uecipea  for  bameaa  and 

other  blacking  bare  appeared  in  back  nnmbera. 
StmHEBBouBi.— Many  liata  of  ramiah  hare  been  giren ; 

aome  rery  recently. 
BtjiTicca.— Indicea,  with  the  exception  of  the  one  pnbliahad 
laat  week,  are  pobliabed,  twopence  each.    For  anawera  to 
other  queiiea  aee  back  numbera. 
J.  T. — You  ahonld  hare  aent  your  addreaa. 
Y.  P.  W.— Preminmi  are  generally  paid.     Salary  afterwarda 

will  depend  on  ability. 
Mui. — If  wa  felt  inclined  to  giro  poetry,  your  rery  complimen- 
tary Una*  wonU  be  inaerted. 
F.  Fonnna. — Your  letter,  or  lome  parte  of  it,  were  illegibly 
written,  «nd  waa  therefore  not  aent  to  the  printtt'a.    Cor- 
reapondanta  who  write  on  technical  mattera  and  nae  tech- 
nical terma  cannot  be  too  particular  in  their  caligra[Aiy. 
BoniBT  CBAnHLXT  AMD  A.  L. — Something  aoon. 
}.  W.  Wau).— Bead  the  lettera  and  anawera  to  qoeriea  w  hich 

bare  appeared  oa  teteicopea. 
J.  W.  D.— CoDiult  back  numbera. 
8.  J. — We  bare  not  time  to  aearch.    FoMibly  the  name  yon 

refer  t*  waa  an  aaanmed  one.        a 
Atbkibt.— The  iniertion  of  yonr  letter  would  inerilably  lead 

to  a  profiUeaa  eontroreray. 

Bomi  Di  FLtiiix.—"Oit«he Manila"  doc*  not  wiah  to  mb 

'  againat  the  grain  of  aajooe'a  aenaibilitiea,  aa  indicated  by 

"  Sergina "  laat  week,  and  will,  tkerefare  contribute    in 

fntnr*  under  tha   name  of  "Minnehaha."    One    would 

anppoie  that  "Gitche  Manito"  haa    read   Longfallaw't 

"  Iliawatba  "  with  nuuaual  aatiifaction. 

J.  M.  |SiiALi..-Qiiery  inaerted.    Beply  to  19S<  not  inaerted 

for  want  of  room. 
W.  S.  T.— Your  query  waa  not  inaerted  becauae  it  wt*  an- 
awered a  abort  lime  aince. 
£,  W.  D. — Can  you  not  put  a  ring  round  the  tree  and  fix  tha 

hooka  io  the  ring  7 
1S70. — Conault  a  few  back  numbera. 
W.  PAWaoR. — Your  request  haa  been  attended  to. 
Txio.— You  moat  know  that  yonr  rcqncat  i*  *n  ndrertiae- 

ment. 
Foon  MxcHtnic— We  can't  inform  yon. 
CHAiLia  RxvELL. — We  believe  your  a«;geation  to  be  im- 

prarticable.    Try  it,  and  let  ua  know  the  r^ult 
R.  B.U1I8XT.— No  sUmpa  encloeed. 

TuiuT  Clocks. —Sydney  Maddiaon,  irilo  wmtea  abort  time 
ainee  on  turret  clocki,  would  oblige  by  aending  hia  correct 
addreaa  to  Mr.  Lloyd,  1S6,  Stecl-honae-lane,  Birmingham. 
F.  Ol'SHAIc.-  Ynur  letter  came  to  hand. 
PxoBLiMS.— Several  problem!,  and  anawera  to  otheri,  are 

not  inacreed  on  account  of  tha  apace  ther  would  occupy. 
Vhita*.— The  laat  letter  appeared  exactly  a*  yon  Kntit  to 

na. 
Wh.  Moum.— Yonr  utwer  ii  an  idrcitiMmtnt 


W.  FiiccB. — No  atampa  encloeed. 

BoTHinwooD — On  reference  to  onr  "Sixpenny  Sale  Co- 
lumn" in  tbia  number,  yon  will  tnd  a  communication 
nddreaaed  to  yon. 
NonTB  BiTCBBaxR.— Can  only  appear  in  Sixpenny   Sale 

Colamn. 
Tinxin— No  charge;  query  ia  inaerted  in  thia  number. 
Qdibcus.— Mnat  pnrchaae  indexea  and  aeareb.    We  hnra 

not  time. 
B  H.  Hull.— We  willingly  iniert  free  of  charge  all  qneriea 
Biking  for  information ;  bat  thoae  which  inquire  for  ad- 
dreaaaa  of  manufactnrera,  pricee,  fce.,  we  an  obliged  to  oon- 
aign  to  the  Sixpenny  Sale  Column.  They  are  only  of  in- 
tereat to  the  party  who  aakithem,  and  take  np  too  much 
raluable  apace.  Tour  query  ia  one  of  theae. 
jAHEa  GoDGH. — We  diaconrage  private  communicatlona.  Put 

yonr  query  in  another  form  and  it  ihall  appear. 
L.  H.  WiDoowaoH. — Many  thanka  for  yonr  repliea.     Ton 
are,  however,  a  little  behindhand  in  Bending  them,  and  aa 
the  queriea  have  already  been  aimilarly  anawered  we  are 
unable  to  inaert  your  repliea. 
O.  P.  Ftb.— Firat   query  cannot  appear  except  in  the  Sale 
Colamn.    Second  query  haa  been  aniwared  vary  recently. 
W.  FLUua.- Why  writ*  to  na  when  you  know  the  antbor'a 
addreaa?    The  oontribntor  yon  name  will  probably  again 
appear  ahortly  in  theae  colnmna. 
P.  A.  FoTHtnoiLL.— We  htve  not  neeired  the  eommoniea- 

tion  yon  mention. 
HAXConnT'a  BnaKn  Chaiii.— B.  W.  Roae,  of  Haddenhtm, 
Suffolk,  wiBhea  na  to  aut*, "  for  the  benett  of  thaee  who 
are  cautiooa,  that  he  ha*  tried  tha  above  and  find*  It 
Irat-rate." 
TiHTAc  — Your  qneition  on  riflea  wonld  inrolv*  an  aniver 

that  wonld  occupv  aeveral  col  umna. 
W.  R.— Inquire  in  Patemoeter-row. 

Qio.  Davib  — We  are  quite  diapoaed  to  give  the  widea  t  lati- 
tude to  corrcBpondenta.  Dr.  Bedford  may  certainly  be  left  to 
take  care  of  himaelf. 
Satid  FiBRin.— You  know  a*  much  u  wa  do  abonttha 

"  Maedeafield  "  velocipede. 
THoa.  J.  O'CoicHOB.— Your  reply  throwa  no  idditioael  light 

en  the  poker  queatioa. 
C.  Wbiqut. — Question  too  iniigniAcant. 
C.  B.  C— We  ihould  think  not. 

X.  Y.  wanta  to  know  whether  we  can  reooramend  any  "Job- 
bing mechanic  "  to  make  a  wor  king  model.    The  Sixpenny 
Sale  Column  ia  Bare  to  bring  him  what  he  wanta. 
Tabta  u— TbankB  for  promiaed  co-operation. 
A.  S.  C— It  mattera  little,  but  ait  oommunieationa  addraaaed 

to  the  Editor  are  sure  to  be  attended  to. 
T.  J.O'CoNKOB  —Yea,  poat  free  la.  Vd.  each. 


.  Tt».  P.CTh.nura,**,  Qiot  Toirar.«traM,  arlUAlal  iMtber— A 
oom  n  u  nieatloii, 

™  ?'.?£2l!?'  !^«'-*™*.Pl«.-AoommunJoaaoii. 

7S1.  J.  Oonneli,  Mlnciny-laneL  nfv. 

Va.  W.  Jmninxwo.  Mu!eh«t«r.plAlUa(  andaawtag. 

m^  A.K*r,n.Kwinlii(tsa-road,Iaml>atk,  raUwvaaWtna- 

m.  J.  Brawn.  OiMamma.  MrCiog  agfl.a. 
735.  J.  Dnnnaoble.  GtaBboia,  drrhir  brtoki. 

7M.  W.  SlcholMn,  lU.  Haltora  Hill .  clo(  for  rod* bln(  iMn. 

™-  V'^IL'?'  '■  »«>n»lU«-,  ul  jTAufpnt,  3LMI^ 

li.ld.rroro.rtridr«.-Aoommliiita.tlon.         "''™'  »""  '"^ 

740.  J.  Unrls,  Balfut,  Jsoquud  aaaaratUA 

741.  W.  Payna,  Livaraooi.  furnsoM. 

A  «mSulir^„;  """^^  ""-^  afwrta,  to  tea-   bd)... 

74S.  &  D.  HcKelln,  Maackartw.  watcbaa. 

74t  J.  J.  stncni,   J.  1.  r.  Blaraa.  and  W.  A.  «t—    aar 
S<mthw.rk-bcldi,^f«Ml,  •Igamlj  on  raUVriw.  "-nttM,  w. 

Is  IT.     -."l'^'"!!?!'""-  raliUof  andlow«rlii»   kmrr  *•««. 

74a.  T.  BoutM(^  TeidWorki,  smS- gunlarUnCnuauSctanilt 


BoAZ.— We  cannot  apenk  of  the  reapectability  of  adrertiaer*. 
Carbon  Altera  may  be  had  in  Fleet-atreet,  London.  See  our 
advertiaement  acale. 

H.  D. — Thanka  for  the  auggeationB. 

Thb  Lono  Finn.- We  and  Bcreral  hare  been  dnpedby 
Claude  and  Co.,  of  Cheltenham.  We  hare  reaaon  to  believe 
that  the  aame"  ftrm,"  under  the  name  of  Parka  and  Co., 
hail  firam  Abington.  Next  week  in  all  probability  it  will 
aaauma  another  nam*  in  aome  other  town.  We  an  only 
aay  to  ererybody.  Be  on  yonr  guard. 


THE  lUYENTOIL 


I^  obaAvnM  to  the  nnmtloat  o  f  a  nDmb«r  of  rmMan,  w«  hxra 
daclded  on  appropriAtlnff  i^  portion  of  onr  tpmcm  t«  a  oondwi— fl  lift 
•f  p»t«nt«  u  neulj  u  pouubl*  up  to  tha  d*t«  of  our  tssua. 


APPLICATI0N8  TOR  LBTTKRH  PATENT  DTTRI»0  THB 
WEEK  ENDING  UAOCII  14,  1970. 

677.  C  J.  roz  muA  B.  Lftrohla,  ei*  Elnff'i  CniM^road,  CMptnff 
rnuhlnw. 

Vn.  J.  PlflgTora*.  FUlftew,  ralli  torrMmjM. 

•79.  O.W.  Wic»«r,  1,  Sftlnt  SwlthlD'«-UDe,  Loaden.  otntriforml 
drrlnv  myihliiM. 

MO.  S.  Brook*.  WmI  Oorton.  O.  Htrrbon,  J.  W^rdla,  of  Lal^h. 
•^onUv  >mA  doubllnf . 

Wl.  A.  Tlllcpirne.  of  *.  lC«linioi«-pUoe*  P«ekbim«  «pp«nttu 
for  borlBf — A  eommunlekt*  jd. 

Wt  IL  A.  WUtMt,  Bot»f ^  a-d,  BOW  oofutmetloQ  of  t«pplii(-«oek. 

ML  J.  PoImd,  P^Jriler,  ImproromonU  In  trcAtia;  irr^o. 

tM.  C.  U.  Wllltuu,  We«tburT-on-8eT«rn,  curinr  ikln  dlMMfls. 

ftU.  W,  0.  A.  DoiuUdMn    ftnd  J.  SuidLlAad«,   EtUnburrh,  dij  g»M 


6M.  J.  L.  Norton ,  Boll*  S&nTaye-jrud,  loomi, 
6^7.  i.  Ii«ar,of  (>>ckipnr-Btroet,  H re  arms. 

MA.  W.  K.   Lak«,  Southampton- buildinfi,    mhrnulDa  ooBCfcruo- 
•ilon«.— A  oonmnnlottlon. 

889.  a.  Fnaton  tad  J.  PrMitf*,  Deptford,  prarantlnc  wut«  of 
water. 

890.  C.  WrndhuOf  of  Hovthoror  Qmnge,  nou-  Lawea,  btojeloc 
601.  W.  B.  Newton,  U,  dianoerr-liuM,  motlvo-power  onrlaes.    A 

comm  u  nl  c  atltt  D , 

6M.  J.  HopkloBon,  of  Sonthrort,  fnrnaec  and  boUor. 

108.  H.  Putter,  Ftaherwiok,  Dongh   blcaohinf . 

8M.  J.  Dntfej,  Cbelioa,  protoetlon  from  flr«. 

80&.  T.  a.  Tnua.  494.  did  K«nt-ro«d,  botlon. 

6M.  J.  NflKion,  OU^ow,  catt-lroB  oookluf  ntantlll. 

197.  O.  Fowler,  Raaford.  ■melting  Iron  ere.  • 

G99,  W.  O.  WlUon,  Liverpool,  DulUtooe  ploka. 

690.  U.  Prow,  Leake,  blndlnf  of  cut  rropa  Into  ibeaTti. 

7O0.  W.  H     Lake,    BoathamptOD-buUdlnts,  Londoti.  etoUar.— A 
oomaanleation. 

7iJL  vv.  ii.  Lake,  threehlnr  niaehlaer — A  oommnnicatien. 

70S.  O.  Omrod  and  R.  Hall,  Bairlejr,  finlthlng  threada   orpusi. 

703.  T.  Newnton,  Maaeheater.  flre-anni. 

704.  E.  Btakeboroufrh,  Brlghonae,  and  S.  Saaderaen,  Hoddenfleld, 
oonvomptlon  of  naoke. 

705.  n.  UOIbton,  Llrerpool,  hata. 

706.  C.  A.  Winder,  Bhfffleld,  drawing  and  f ordnf  flnlds. 

707.  J.  W.  Ororer,  9.  Vlatorla  Chamben,  rolllni;  iteok  of  rallwrnji. 
70)i.  J.  Brady,  Maacheater.ekirU. 

700.  J.  A.  Tatro.  Hartford.  dlrtlUatlon  of  emde  petrolenm. 
71^.  J.  H.  Johnaon,  Lincoln'*- Inn-flalda*  whool  Uxei>--A  oemmnnl- 


PATENTS  BUNO  PEOCUDSD  WITS. 
tlM.  Ti.  WniT.  Tinni|lTfipAinir«^rinn 
*lifi^    W    nirfth.  -<-TLnc  uacidnsa. 
i\t\.  P.  Jipn-'n,  mnj. 

>l¥t    C,  K,  C*-leT  Ami  J    Xt*tx,o.  tramwar*. 
•1«    S.  L*(5Ql,  t-^bfiklnff  and  Urbtlhr  try  g%^. 

■  IN^.  T.  Wrlf  ht  iiL.1  T  .  7am,  lari  mashlnp^. 

KftS,  N.  Vr.  hLnebarl.  in^tlttit*  tdr  curlad  b^fi 

1191.  J.  MeDowpU,  Hkvlnr  tLmbvT- 

tV^.  J.  Mhldei,  luari-at^r^ 

>1!*7.  J.  TonihB.n  fHrm  In  itwn  tariDH. 

ttU-  T.  FVrklinfe    r '^"irh littf. 

toy  Q.  D.  I>aTii„  rti^deri. 

tli-'H.  J.  tnnj  »^  H.  Tra^,  BBbratUii,  rvaioLl,  n^m 

i^f^H.   J.  Ivl«lA[i,waEarc1{MeU, 

>a*i.  L  ^attfriM^n  and  uaqtvv  B«EiibK4t4«iibIiic  woel.ft^adwt 

fllHT^ii  •nb#taTVM«.  ^  ' 

92i*  U  TuiltLlil.  b&tteirmr. 

niV    P  WIlviTh.  l«t<  afi|4  1at^Jf«. 

Bti*.  il.  nt.x?h4tte.  hr««'*b't'b%fLDf  fl.m-*rui« 

Siiu.  W.  K  fl©l*prt  nfii  F,  llabHB,  |«m  TUKkbul. 

S***.  f.  (:iAft>i|r.  m.-a-i  W.  K,  Ta4En,  nilolotf  lamw. 

aiw,  w.  rtraffirtnu^  loct*, 
aiw! .  r,  c»rt  buckm  tHea. 
9sm.  w.  ii  Tu^kw.  (Mke. 

S^.  W.  Srit\ff.  fifFtlT»-|Miner, 

*W?.  ft  Jw.  IfiilcifaolA.  rt    ItirbLTtn  PBDifi, 

Sioa,  K  W.  Yr»hh  rbUlnj"  ■t«rk. 

Sur?.  K,  P.  nnuiUM    lak  WttliH^ 

'Mil.  L    M'lUti^  i^hnt  Aatrli  K&llBU. 

a<i*,  W.  TPTM-i.  kbvwW. 

MM'  W,  n.  LitkQ,  •1>h3trD-ma|tte'tJUt<«lr<?Mll«, 

a?]7.  J.  B.  U^^db.  (»lUr  ftiid. 

aiTia.  T.  G.  UrJn«r<Titl,  uila  H^f  t^p*, 

3T4.'i,  Er  P.  a.  ViBft>ian.iiUhrtur«ctuiv>DirnaflrU«otfotuilnm«Bd 

](M,  JfLsM  Gr^fFnthlpldiH  Gi>rtaiinjnj(  oil, 
IfQ.  W^  T*.  WaMe,  aalmak  'Phar«>al. 
t^.  W   T.  WkLLe.nitArliiL«. 
inif,  W.  riarton.  ur^faariaa  maltert. 
$^3^  K.  U.  I1url>.  ratlwaf  btakta, 
KA.  W.Orr^HtKXeb  <^iM. 

lit,  J.  IlMarLLiH^n,  flil|>1tefm-^laiUiaUltp9tllt«M. 
4o4.  J.  TtincujiArirD    Aoni' baTuUta, 
4li.  W.  B    Lal(*.  drilna  iUITW. 
4|&^  U.  hfokKr.  bonlealtoral  »l rO'^LQ.iT*, 
4?t.  J.  MnrrixiD    fea' *tjr.Tab. 

t^  T.  WhiL«h£«laad  Il.W.    W tiitciiaad.,    ^IobIbK  ite>OU  Mfr- 
tanoea. 
4U.  O.  TwivK.  •h^ariw  and  clipping  appanlUa 
403.  8.  W.  dark.  Umpa. 
M&.  8.  Ralme,  remi'Tlnff  paint  from  weod. 
ill.  W.  B.  Adame.  tramwari. 
016.  W.  Adame.  dreaelnit  vtone. 
SSA  Vf,  K.  Newfm.  eprlnfi  for  earriacee. 
&t4.  H.  A.  RoonertMc.boota. 
&M.  O.  BjrdlU.  pnHfTlnR  mill  waale. 
Ml.  H.  A-  BonsftvUla.iteam  anfttnaa. 
864.  J.  H.  Jonaon.  aewlni  and  other  menhline 
678.  A.  Oodllot.  mllitarr  tank 
AN.  L.  Sterne,  whotl  tjrm. 
604.  R.Ba7ward.7arn>. 
660.  J.  C.  MorreU.  MBltuy  »ppantna. 
'10.  J.  AUmjuin,  ixmabtg  whmU. 


AU  DOTwu  baTlBii  «tt  latorwt  In  oppoalns  anr  on*  of  nek  er- 
pUeaJuena  ftre  at  tlbvtj  U  leave  putloolan  In  «tllhic  of  tiMtr 
objeoUonato  »neh  appUeaUon  at  the  aald  Offioo  of  iheOcNui^ 
■loncre,  oa  or  beforo  um  oth  of  April,  1870, 


,,i.  J.  Jemrone,  Sheffield,  annonr  platea. 

711  T.  W.  Walker.  Sandford.«namelllnf. 

719.  J,  J.  Lnndj,  Lelth,  porlflcatlon  of  ccwa^re. 

714.  W.  R.  Laka.  eztlorulahlof  fire. — A  communication. 

7I&.  8.    QuAwood,    and    J,   Btorfeoa,    BoUon,     maehlnvT    for 
enubloff. 

716.  U.  Hmnr,  66,  Fle^t-Ktmt.  tannlog. 

7t7.  J.  Wallaoe.  Betfaat.dlrtllUni;. 

7ia.  J.  and  J,  UopklnMiii,  Hnddemflold,  Indloatora. 

719.  F.  Broach,  Klnirai-'    tipon-HulL  dampen  of  boilere. 
710.  Q.  PaJey.  Praaton.  Lanewttwr,  &>tlon  Maattfaotaror,  yattlnf 
twist  tomllari  of  framei. 

7SI.  J.  WrlKbt,  BirmtBfham,  watering fardenfl. 

7n.  J.  Uojtvjr,  Lejtonatone,  and  C.  Thome,  aCark-taOi^  haeUlttff 
marhloerT. 

70.  O.  AtUn.  B.  Atklo,  and  A.  A.  Atkln,  Blrmlnrham.  rednelnr 
boiiea, 

7XA.  J.  H.  Johnaon.  oonblnr  flax  and  hemp.— A  eommoatoaUen. 

7ii.  H.  A.  BonaeTlUe,  10.  SaokrlUo-atrort,  aettlfiff  tTP«» 

70S.  C  Jaokaon,Blrmlagham,  TulcasUhtc  indla-nLbDir* 

7X7.  J.  Slddoai,  Wtat  Brraiwlcb,  elocka. 


PATElfTS  SKALKD. 

1186.  W,  E.  Newton,  fnmaeoa  and  orena. 
tool,  T.  Kaatell,  breeeh-loadlof  flre-anna. 
MB8,  O.  Bhaw .  oomblaed  backle  and  bntteo  bole. 
1707.  O,  A.  C.  Bremme,  breaking  flax. 
t7*t.  A.  f  hiiaa. 

^;«,  J.  J  .  way  aiimala. 

tJ^'^J-  t    l:.  I  1  LL  aand  P.  B«nuird.ihoflafQrhorHt. 
»i3.  A,  K.  lffiJ'.».u  i'lr. watchee and ehroBomoten. 
ROR,  W^tL.  U^A. MwinKmaohtnoBeodlea. 
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A   PRACTICAL   TREATISE   ON    THE 
HARMONIUM.* 
Br   Hebxaitk    Smith, 
THIRD  DIVISION.— CHAPTER  L 

Or  THB  COUPLSBS  ASH  COTTFLINa  H0V£UENT8. 


Tin  fdocatlon  of  the  mnicles  to  delicAte  muilpolm- 
tlon  ti  more  difflcult  than  the  acquisition  by  the  mind 
of  Ihs  principles  which  gorem  It.— Vf  A.IF. 


THIS  treatise  wm  commenced  so  long  ago,  and 
nspended  dnring  so  prolonged  an  interral, 
that  liat  for  the  repeated  solicitations  made  to  me 
penonally,  and  in  correspondenoe,  to  coatinne  my 
labour,  I  dwnid  be  jostifled  in   resigning    the 
Toeatioa  of  the  teacher.  My  nnbroken  silence  may 
hare  teemed  to  indicate   a  total    disregard    of 
Irishes  ao  frequently  expressed.    It  has  not  been 
(0.    There  are  perioda  in  life  when  circamstances 
ututnte  tgainst  oar  inclinations  ;  there  are  other 
periods  when  the  bum  of  the   tide  faToors  oar 
designs. 

I  Mccept   the   opportnnity  of   renewing  my 

leqoaiotanoe   at   a    time   when    the    Enolish 

MSCHA5IC  i«  starting  on  a  new  stage  of  its  career 

ofoMfolneas.     Many  thooaaod  new   sabacribers 

hare  been  added  to  its  eirealation  since  my  hand 

Vis  bmillar  in  ita  pages,  and  I  know  of  a  surety 

that  it  retaina  the  old  readers  who  were  wont  to 

giT*  me  'welcome.    Let  me  hope  to  obtain  from 

ad  Tvadere,  both  from  Uie  oldand  thenew,the  same 

^itt^  Vn&uigeaoe  and  cooudeiafion  in  tbe  task  I 

now  reanme. 

The    treatise    was    framed    to   embimce    the 
tb«aretical  and   the  mechanical  exposition  ;  it  is 
to  Ae  letter  branoh  of  the  subject  the  firat  link 
fjuii  be  made.       The  amateor  oonstnictor   of 
jtarmoniDiDs  is  seldom    content  with  tii«  early 
efforts  of  hia  ingenaity;   laj^ger  and  laiger   his 
■abition  grows  nntil  DothiaK-  less  than  a  donble- 
mannal  ioatnunent  will  satisfy  his  desires.      To 
hare  an  inatronient  like  an  organ,  that  is  '  the 
thooght  rhat  faoMs  him  with  irresistible  fascina- 
tion.    He  decidee  on  his  two  manuals,  and  per- 
hi^s  on  pedals,  although  the  probabili^  is  that 
the  Utter  will   be  postponed  until  the  former  has 
hem  attained.  Couplers  are  an  important  feature 
i»»B  CTgaa,  and  how  to  proTide  for  these  in  the 
hanaoniam  becomes  a  matter  of  solicitous  (regard, 
te  tbe  eovpling  moTements  of  an  organ,  hidden, 
eesnplex,  and  inrolred  in  mystery,  present  them- 
■elTea  bat  vagnely  to  his  imagination,  and  in  pro- 
portion as  they  teem  to  defy  his  scrutiny,  so  his 
anxiety  incteascs  to  ascertain  the  details  of  their 
constmction.     On  no  question  have  we    found 
•matears  more  cnrioas  than  on  this  ooncemini; 
cooplers. 

iBe  modes  of  adaptation  to  organ  reqairements 
are  uideed  nomerous  ssd  ingenious  j  it  is  fortu- 
nate  for    our  kbonr  that    in  harmoniums  the 
eoapline  morement  is  almost  wholly  restricted  to 
OM  kind  and  two  rarieties.    The  connection  to  be 
effected  u  "  swell  to  great,"  and  it  is  attained  in 
"•*  •*!■  which,  in  whatever  mode  they  appear, 
Me  ss-tentially    the    "  sticker-action"    and    the 
°»Blgo-actinn."    Utility  has  dictated  the  reatric- 
wL  Large  harmoniums  are  of  necessity  cramped 
"*  fo*^ ;  space  for  complicated  or  dapUcating 
•OMOi  is  hardly  to  be  fonnd,  and  no  good  pnr- 
l»  "onld  be  serred  by  the  addition  of  moTe- 
J**  capable  of   acting  in  reverse   order,  as 
«n»tto  swell,"  and  "pedals  to  great."    The 
^™*on  may  f  «ncy  such  tcceisories  ;  the  prac- 
,^' niiacian  finds  he  does  not  require  them. 
*"e  atnaonium  coupler  is  designed  to  gire  the 
tower  manual  the  power  of  acting  upon  the  upper 
Bsnoal,  to  combine  with  its  own  whaterer  power 
•«  swell  or    npper  sonod-board    may  possess. 
"«o«"lly  this  npper  sound-board  will  hare  but 

•  J5f  *<'B'''Sr'"  of  theie  papen  is  reierred  by  the 
J'""'"-  Tnejr  were  eemmeneed  in  M,  and  contlnned 
S/'ff.  »*•  «••  M*.  J«,  1<»,  Il«.  MS,  m.  IM,  132,  183, 
Sd  i^'lft^fV"' !». ""» '""k  •"  o*  ""e'l  *re  to  be 
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one,  or  at  most  three  rows  of  reeds ;  it  is  inferior 
in  strength  or  body  of  tone,  and  is  therefore  held 
to  be  subsidiary  to  the  lower  sound-board.  The 
keyboard  is  Hometimes  termed  a  "  bank,"  Two 
manuals  are  two  banks,  one  above  the  other.  Be- 
tween the  two  sets  of  superposed  keys,  there  is  a 
vacant  spsoe  from  end  to  end,  and  n.'iually  the 
distance  from  the  top  nf  the  lower  set  of  keys  to 
the  under  side  of  the  upper  will  be  found  to  be 
abont  one  inch  and  a  quarter,  or  in  some  instances 
an  inch  and  a  half.  We  refer  to  the  stem  por- 
tions of  the  keys  beyond  the  ivories,  and  beyond 
the  key-pin  rail  or  centre  rail  supporting  the 
keys,  which,  for  this  class  of  instrument,  are 
"balanced  keys,"  The  keys  would  be  between 
sixteen  and  seventeen  and  half  inches  long, 
balanced  at  eleven  and  a  quarter  inches  from  the 
front.  Within  the  space  under  the  &r  ends  of 
the  keys  we  are  at  liberty  to  arralfge  a  coupling 
action. 

The  problem  is  how  to  provide  a  means  of  con- 
tact between  upper  and  lower  set — contact  that 
may  be  made  or  broken  at  pleasure.  Cut  a  piece 
of  stick  one  inch  and  a  quarter  long,  insert  it 
between  two  such  keys,  and  your  contact  is  com- 
plete, your  coupler  is  made.  Strike  the  key  of 
the  lower  manual,  and  the  corresponding  key  of 
the  npper  manual  repeats  to  it.  Strike  it  again, 
and  your  stick  that  ought  to  be  a  sticker  shirks 
its  duty  and  goes  off  without  leave.  You  want  to 
provide  for  a  certainty  of  action,  and  to  be  able  to 
claim  its  aid  or  to  dispense  with  it  at  pleasure, 
therefore  a  mechanical  means  has  to  be  devised 
for  the  fulfilment  of  that  end. 

Simple  as  the  requisition  is  in  the  form  we  have 
expreisod  it  in,  the  mechanism  that  will  fulfil  all 
your  demands  is  equuUy  simple.  Contemplated 
in  this  way  there  is  no  mystery  or  perplexity  ; 
knowing  exactly  what  yon  have  to  do,  how  to  do 
it  is  a  easy  problem.  A  "  sticker"  or  a  "  wedge" 
will  do  it,  these  are  the  two  forms.  A  sticker 
is  a  little  rod,  it  is  fitted  to  slide  with  upward 
movement  through  a  perforated  bar.  A  wedge 
is  a  little  block  of  tapered  wood  fitted  also 
bo  slide  horizontally  between  projections  fixed  on 
the  key-stems.  Notice  the  distinction:  In  Fig.  1 
we  have  the  sticker  coupler,  in  Fig.  2  the  wedge 
coupler. 

In  Fig.  3,  the  same  sticker  coupler  shown  ont 
of  gear ;  in  Fig.  4,  the  wedge  coupler  ont  of 
gear.  The  lettering  in  Fig.  1  indicates — A,  the 
key-frame  of  the  "  great "  or  lower  manual ;  C, 
the  key-frame  ^f  upper  manual ;  B,  the  block- 
frame  intervening;  D,the  swell  sound-board. 

or  these  we  decidedly  give  the  preference  to  the 
latter,  because  it  may  be  drawn  into  action  at  any 
moment  without  risk  of  damage.  The  sticker 
movement  is  much  more  liable  to  derangement, 
if  drawn  on  suddenly  when  tbe  hands  are  on  the 
keys.  The  action  being  of  a  rotating  kind,  such 
stickers  as  come  in  contact  with  the  ends  of  ele- 
vated key-stems  are  in  danger  of  being  broken. 
The  wedge  motion  being  a  horizontal  one,  no 
such  harm  can  happen  under  any  circumstances 
if  the  framework  is  properly  made  and  accurately 
adjusted.  In  some  instances  we  have  so  great  a 
depth  between  one  portion  of  the  key  or  stem- 
wurk  of  the  harmonium  and  other  portions  with 
which  we  desire  to  make  contact,  that  it  becomes  f 
advisable  to  combine  bjth  wedge  and  sticker 
coupler ;  these  conditions  can  arise  only  nndoi 
some  peculiarities  of  construction,  and  then  to 
accomplish  oar  ^purpose  we  make  the  sticker  a 


fixture  upon  the  stem,  with  the  wedge  worldog 
above  it.  , 

In  the  proper  shaping,  fitting,  and  arrange> 
meat  of  oonpling  movements,  great  delicacy  of 
manipulation  is  required.  It  is  of  the  utmost 
consequence  that  there  should  be  no  difforeuee  in 
the  depression  of  the  keys  moving  under  the 
coupling  action,  and  the  depression  given  to  tfao 
same  keys  by  the  fingers.  Unless  this  nicety  of 
adjustment  is  cared  for,  the  pitch  of  the  notes 
will  vary,  and  the  instrnment  will  always  be  ont 
or  strict  tune  whenever  the  couplers  are  in  use. 
Between  any  two  sets  of  keys  certain  inequalities 
will  always  be  found  to  exist  as  to  depth  of  (pace 
to  be  filled  under  each  key  ;  if  the  wedges  or 
stickers  are  all  ont  to  one  pattern,  all  will  not  b« 
equally  effective,  therefore  such  inequalities  will 
have  to  be  made  up  by  the  requisite  thicknesses  of 
leather. 

The  construction  of  tbe  sticker  action  is  in 
this  wise  : — Take  a  piece  of  hard  wood  of  the 
length  of  the  inside  of  the  key-frame,  shape  it 
into  the  form  shown,  which  is  that  best  adapted 
for  strength.  On  one  ridge  mark  off  spaces 
corresponding  to  those  of  Ibe  ends  of  the  key- 
i-tems,  drill  sixty-one  holes  df  about  quarter  inch 
diameter,  bush  or  line  these  holes  with  fine  cloth, 
and  fit  them  with  stickers  of  suitable  leng^i. 
Find  the  proper  position  for  the  working  of  thi( 
bar,  which  shonld  be  as  far  as  possible  from  th« 
key-pin  rail)  in  order  to  obtain  snoh  an  elevatioa 
or  throw  as  will  most  nearly  correspond  with  the 
depth  of  finger-touch  at  the  ivory  end  of  tbe  keys 
of  the  upper  row.  Should  the  stickers  strike  the 
under  side  of  keys  too  near  to  the  key-pin  rail,  the 
difference  of  leverage  would  be  objectionable,  and 
perhaps  cause  the  elevation  nf  the  key  on  its  pin 
To  obviate  this  error  you  will  keep  the  swing  bar 
ar  far  as  possible  backward,  or  else  will  have  to 
leave  the  stickers  with  an  extent  of  play  pre- 
judicial to  the  qnick  repetition  of  the  keys. 

Pivot  the  swing  bar  within  the  key-fram« 
in  any  suitable  manner,  and  so  adjust  it  in 
connection  with  the  stop-rod  action,  that  it 
may  be  rotated  a  quarter  of  a  turn,  and  at  each 
end  a  spring  should  be  placed  to  return  the  bar 
ont  of  gear.  Tbe  stickers,  when  in  gear,  will  b« 
in  upright  position,  and  when  thrown  out  of  gear 
will  be  in  a  slanting  position,  inclined  at  an 
angle  of  about  46  degrees,  when  the  movement 
of  the  keys  either  above  or  below  will  not  affect 
them.  The  stop-rod  action  for  the  sticker  plan 
of  coupling  is  beat  placed  at  end  of  keyboard.  To 
prevent  noise  or  rattling  in  the  working,  the  key- 
stems  should  be  faced  with  cloth  or  leather  at  the 
parts  where  the  stickers  would  touch  them.  Pro- 
bably this  operation  may  be  dispensed  with  if  the 
stickers  are  light  or  are  held  by  the  "  bushing," 
because  there  is  the  objection  that  the  leather  or 
cloth  may  be  roughed  up  by  constant  wear, 
unless  very  carefully  fitted.  The  points  of  sticker* 
shonld  also  he  nicely  rounded,  and  to  prevent  the 
stickers  falling  out  of  the  bar,  it  is  necessary  to 
drive  little  sprigs  of  wire  into  the  sides,  allowing 
only  the  play  snfficient  for  the  dne  performance 
of  their  dnties. 

With  attention  to  these  particulars  the  niceesf 
•fa  sticker  coupling  movement  thus  constmeted 
will  depend  on  your  own  acenracy  of  work  and 
skill  in  adjustment. 

Whenever  there  is  room  in  the  iostrument  it 
will  be  desirable  to  adopt  the  wedge  form  for  ibo 
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ooupliiiK.  Make  a  recUngular  frame  very  firm 
and  light,  bo  fitted  in  grooves  made  in  or  attaohefl 
to  the  upper  key  frame,  that  it  will  rfide  back 
wards  and  forwards  to  the  extent  of«h  ln<*,  more 
or  Urn.  As  to  exBct ttitiBShrea  yoti  Will  be«^ga 
b»  circomstnticeB,  v«ri*ti<«»  will  iTot  ftBwt  Vb 
method 'pdrimed  nifrfte  |iHtti «f  d<W8*h»ctit(li. 

ISbppWfttg'ttJb  lower  key-stem  rises  In  Us  tKM^ 
fc  (ttiarterof  an  Ihch  at  fhe  pooitiifli  f*ei)«l««t'm 
tehpler-f  rohably  K  will  be  Mh  ««»  «Wt^H 
'is  clear  that  yon  cun  occnpy  all  the  depth  or 
space  between  lower  and  upper  keys  excepting 
that  quarter  of  an  inch,  withont  interfering  with 
the  proper  movement  of  the  key*  j  but  if  yoa  fill 
that  quarter  inch  with  a  wedge  the  keys  will  be  in 
contact.    It  Is  not -needful  for  ns  to  dMf*  quite 
so  fine  a  Hffiit.    Enough  if  you  nndersUnd  the 
calcnlatioris  to  effect  yourT>ntpo8e.    On  every  key- 
stem  glne  projections  of  wood  '•f^**  m  shown, 
those  above  and  below  will  meet  within  a  quarter 
of  an  inch  or  so,  and  your  wedges  at  the  thickest 
part  should  be  of  a  thickness  that  will  fill  that 
space  and  produce  contact  the  moment  a  key  on 
lower  manual  is  struck.    These  wedges,  61  lu 
number,  should  he  covered  with  a  clean  firm 
leather,  fitting  them  to  slide  eaiily,  the  smooth  or 
•;gtaln  surface  outwards;  leave  a  tail  of  leather, 
or  better   still,  of  parchment,  by  which  to  affix 
-the  -wedges  to  the  front  Irall  of  your  reotangjniar 
frame,  each  will  then  have  free  movement,  held 
by  a  firto  hinge  of  parchment.    On  your  frame, 
••crew  a  strip  of  hard  wood    bevelled  inward, 
'dovering  with  it  all  the  parehment  hinges,  and 
"btering  np  that  the  points  of  the  wedges  may,  as 
Hvrere,  have  foothold  during  the  moment  that  the 

■  stetlon  returns  them  out  of  gear,  beoause  at  the 

■  ■first  inntant  of  the  start,  some  may  be  held  under 
pressure,  in  event  of  the  hands  being  on  the  keys. 
We  have  called  these  little  blodts  wedges,  bnt 
when  all  properly  arranged,  symmetrioally  in  line, 
they  appear  like  a  row  of  pianoforte  hammers  ; 

•  ttni  il  covered  with  scarlet  leather,  will  ltK>k 
'  highly  ornamental  when  the  instrument  is  opened 

for  examination.      If    the    Harmonium    affords 

ample  room,  these  wedges  or  hammers  may  work 
.  on  an  action  rail  as  stems  do,  be  of  larger  sise, 

and  with  wire  pivots  instead  of  parchment  hinges. 

Bo  also  it  is  perfectly  immaterial  whether  the  thin 

■  ends  of  the  wedges  are  turned  to  front  or  back, 
whether  the  couplers  are  thrown  into  gear  by  a 
forward  or  a  backward  movement.  As  a  rule  w« 
should  predict  that  you  will  have  to  work  In  close 
quarters,  with  nnt  an  eighth  of  an  inch  to  s^are ; 
and  then  it  will  be  found  fhat  practically 
it  will  be  best  that  to  "  bring  into  gear,"  thb 
action  should  throw  the  frame  forward,  and  May* 
springs  at  esch  end  of  frame  to  "  return  oiit  <Jf, 
gear"  promptly  j  and  check-blocks  to  detertninb 
accurately  the  traversing  distance  to  be  allowed 
In  th6  backward  and  in  the  forward  moVetneirt 
of  the  frame.  The  stop-rod  aplidii  for  ihh 
oonpling  movement  we  should  desire  to  place  als 
near  centre  of  kev-board  as  can  conveiiiently  Ite 
arranged.    The  devices  of  leverage  suitable  fdr. 

.  the  purpose  in  relation  to  the  stop-rod  are   efo 

.  obvious  that  it  were  needless  to  present  fhrthdr 

description   or    illustration.    _  Methods   to    bte 

adopted  for  pedal  coupling  will  be  described  ih. 

■  ttispters  connected  with  tfther  partichl«»<*f  the 
pedal  harmonium. 

(To  be  continued.) 


polarity  is  induced  in  it,  and  the  attraction 
-reshlta  fVom  that  process,  but  on  removal  from 
the  Indnoing  magnet,  the  iron  returns  almost 
entirtly  to  iti  previous  inert  or  unpolarised  state. 
StWI,  'Oil  fift  ofnm  Kaira,  is  much  less  strongly 
HttW5ted,  Itift  MtKTnt  the  polar  state;  both 
ijit'cilmstanC^  resulting  from  a  resistance  in  the 
-mr^eules  to  an  alteration  in  Aeirltate.  This, 
W>  a«tibt,  h  eontrttsted  With  the  fnct  that  fteol 
isabbrnpaona  df  eai'bdn'tna  iMb,  ahd  thus  its 
molecules  are  very  different  ftorn  those  composed 
of  two  atoms  of  iron  only.  This  resistance  is 
termed  the  coercive  force  of  tteel,  which  varies 
veiy  much  in  different  samples.  Those  in  which 
the  coercive  forCe  is  greatest  are  the  hardest  to 
magnetise,  but  make  the  strangest  and  most 
permanent  magnets.  This  property,  therefore, 
furnishes  a  limit  to  the  magnetism  any  steel  can 
possess,  and  is  called  it*  point  of  saturation  ; 
temporary  power  may  be  given  beyond  this,  but 
will  speedily  be  lost.  Another  element  in  the 
power  of  a  magnet  is  the  force  of  t^e  source  from 
which  it  iraa  dai'Htia  ;  tins,  if  magnetised  from 
another  magnet,  its  force  Cannot  exceed  that  of 
the  magnet  used  :  that  is  to  lay,  its  relative 
molecular  force  in  proportion  to  weight ;  lience 
pcwei'ful  magnets  should  bs'enipIt^M  to impsoft 
the  force. 

90.  HicriiM48An0ir.— StbeliiKcykayettiBgnetic 
po#er  developed  in  it  by  drawing'a  bar  maj^et 
along  its  several  sntfaees,alwa;^s  in  ode  diMotioB, 
or  the  same  process  mtty  be  adopted  Kithia  hoHe- 
shoe  niagnet ;  in  hoth  Mses  ft  is  Mill  b«t*er 
to  anunge'a  cdfflplete  System  of  tttrtk  'fertttiiigan 
octagon  or  square,  and  drsV  the  tiMgftSt  WUnd 
and  round,  dways  in  one  difefetion ;  in  this  plan 
the  bai^  Taiay  be  all  "A^l,  or  altefittte  itHA  and 
iron. 

If  the  opel«tOr  h«  two  batr  iMf^Ms,«h  esebl- 
lent  plata  is  to  ifiaee  thAb  With  opposite  polts 
together  Over  the  ifaiddle  of  the  bar  to  be 
magnetised,  atld  then  to  Aaw  thtsm  slowly 
ksilnaer  to  the  ^ds,  yebelitihig  this  six  or  eight 
titneS  on  ea^  face.  This  {Process  is  StiVl  More 
eft<JtiVe  if  the  ends  of  the  bar  rest  on  two  other 
magnetic  bars  with  their  opposed.poles  in  the  saihe 
difetitiota    aa    tbe    inoving  magnets.     !F1g.    32 


■fiLBCTEICITr— ITS  THEOllY,  '80TJRCBS, 
AND    APPI-TOATION. 

Bx  J.  T.  Spiaoub.* 

{OMti^ed /f»tn  paffe  683,  Tot.  XJ^ 

QQ      By  means  of  electriAl  culWntt,  iWildh 

'OOa      consist    of    energetic  polarisatioli    6f 

,  the  molecules  of  the  bodies  ihey  travmb,' 
«nd  which  induce  similatr  and  parallel  lints 
>if  'polarisation  in  all  snTtonndlng  bodies,  Biag- 
Aetic  effects  can  be  developed  in  all  krib'StanMs, 
and  Faraday    and    others,   by    means   of   vei^ 

I  powerful  idagnets,  have  proved  that  magnetic 
ttetion*  do  thus  occur,  modified  bf  the  '  nature 
of  the  Substances  and  their  molecular  amnge> 
ment,  Which  lead  to  a  classilScatlOti  of  snbstUlCeb, 
as  magnetic  and  diamagnetic.  Iron  is  the  moit 
highly  magnetic  substance  known,  then  nickel 

' '  and  cobalt,  but  the  first  alone  has  any  particular 
ihterest  for  us. 
89.     Whenever  iron  is        rtcted,  magnttio 


shows  this  protfesi, »  »  being  the  bar  to  be  mag- 
netised and  W  a  piboe  Of  Wood  to -support  it  and 
irteb€y  the  lower  -magnets.  This  is  oaUefi  the 
method  of  single  touoh,  and  is  best  suited  to  -thin 
ueedlbs  aiid  but,  ndt  sioi«  thafa  '*  qnatter  inch 
in  fhirikness. 

Thb  methcd  of  dobble  tonoh  may  be  illastratbd 
by  the  ssrmb  figoVb.  The'triangulKr  Spaoe  between 
'the  two  movable  magnets  is  fiHed  With  a  piece  of 
■Wbod,  ibidtheir  upper  ends  connected  by  a  bar  of 
fejft  irtin,  and  bttth  are  taflvefl  to  and  flw  albbg 
the'bltrHf,  Wtthdift  Mpitration.  This  proosss 
givtfs  inoin  ibMgnetie  power  than  the  otber,  biit  it 
isetpttoTjeirregulir,  and  tbprodutfe  eOtuegfOfnt 
'^rtfW»— thit  is  to  say,  wVerSals  df  magnetic 
polarity  within  the  bar. 

In  tbignetising  'steel  ia  the  borse-shOe  form, 
tWo  should  be  plated  with'tHeilr  rtads  together, 
and  the  magnets  tairibd  roonfithe  system,  or  if 
two  lire  not  libeded,  'the  endb  should  be'clMed 
■with  an  iron  ftrmstnte.  • 

TfiKBATTEBY  PboCbsS;— ThilWsitlibttottefikc- 
tive.and  wiUdev^lrtp  thegretttdit  power— nbbdUs 
may  be  magnetised  by  enclosing  them  in  a  helix 
extending  tbbir  Whole  length  and  passing  a  Atrting 
current  fo^  a  few  minutes  ;  fOr  large  baM  and 


"«lgnm." 


horseshoes  the  instrument  I'ig.  CtS,  is  Well  Suited. 
Itis-timply  ashoit  hsUx  of  stout  oortred  wiie, 


the  central  opening  of  which  is  large  enough  tof 
allow  it  to  be  passed  ovifr  the  bar.  It  should  be' 
arranged  at  the  middle  of  the  bar,  and  connect«dj 
to  a  battery,  sending  a  powerful  current  througit 
it,  and  regularly  passM  slong  the  length  both 
ways  sevMal  times,  allowing  the  ends  to  biilf  enter  . 
the  helix,  and  brought  back  to  the  middle  before 
the  current  is  stopped,  md  the  action  is  facilitated 
by  slightly  tapping  the  niagnet  during  the  pro- 
cess to  produce  vibration.  The  laws  of  thia  pro- 
cess will  be  explained  under  the  head  of  electro- 
magnetism. 

91.  Quality  OP  Bi«Ki.,  Ain)T««PBE. — For  large 
magnets,  hardened  cast  steel  Is  beet  ;  for  com- 
pound horse-shoe  magnets,  the  same  steal  an- 
nealed at  BOO*",  or  hard  shear  steel ;  for  needles, 
oWt-ttMl  annealed  in  boiling  Oil.  Steel  tdhde  df 
the  best  iron,  such  aa  Swediah,  makes  the  best- 
magnets,  and  the  hardening  or  tempering  should 
be  eqtial  throughout. 

92.  Fosic  ABD  ABBAKasHENT. — For  eompBM 
needles,  the  best  form  is  a  flat,  tapering  from  the 
middle  to  the  points ;  for  bar  and  horse-sbbe 
magnets,  the  mass  of  material  should  be  divided 
into  It  number  of  plates  not  exceeding  -a  qtisitet 
inch  in  <thickne«s,  aepaitttely  tempered  tfnd  Bii(> 
netised,  and  arranged  with  their  similar  <pol«k 
together ;  they  should  be  insulated  from  eaek 
other  by  sheet  brass,  or  cardboard,  and  bound 
together  either  by  screws  or  external  bands  at 
brass.  The  ends  should  not  be  flat,  but  taperioc, 
so  as 'to  ochicentrate  the  aetioh  on  small  termiriS. 
soffkoM ;  Bad  in  soUeeaaee,  it  is  well  to  tenuis 
nate  the  whole  by  piedes  of  very  pnre  soft  itoi^ 
shaped  as  desired,  fitted  to  the  end  of  the  ban, 
and  secured  to  them. 

93.  When  a  number  of  bars  are  thus  united, 
the  °tdtal  t<ftce  is  never  equal  to  the  sum  of  thb 
whole  sepaAtely,  because  the  similar  poles  tend  to 
neutralise  eaeh  otbeir ;  in  some  cases,  the  oentMl 
bars  will  even  be  Tereieed  by  this  action,  fot 
whioh  reason  they  should  be  the  longest.  This  is 
the  reason,  together  with  the  superior  temper  of 
the  surfaces,  that  a  number  of  separate  piecea 
give  mCre  power  than  a  solid  bar  of  the  sanfe 
mass,  as  in  this  the  ititeHor  portions  uYe  apt  to 
take  reVetie  magnetism  to  the  exterior,  thus '6aMi- 
pleting  closed  magnetic  circuits,  hnd  leaYiMg 
little  force  to  be  exerted  on  external  objects. 

94.  PBBSKBVATioir  OF  Maonbts. — They  shoi^ 
be   carefully    handled,   and  all   jarring  actioni 
avoided  ;  when  not  in  use,  needles   Aoald  be 
placed  in  the  true  magnetic  direction,  and  with 
their  south  ends  i«ised  to  an  angle  equal  to  tbe 
latitude  of  the  locality  ;  the  same  with  bars  -,  but 
either  may  be  still  better  preserved  by  plsoog 
two   together  with  their  poles  reversed,  and  a 
small  piece  of   soft  iron  between  them  at  each 
end.     Horse  shoes  should  always  have  the  keeptt 
ot  armature  on,  and  their  powers  may  be  greatly 
incr^Med  bv   hanging  them    up  wiUi  a  weifbt 
attached,  which  ctei  be  gradually  increased.  Otln 
should  be  taken,  however,  never  to  violently  cl*- 
tadi  the  keeper,  itad  when  this  is  removed  for  vi», 
it  Should  be  done  by  sUditig  it  off  abrossthb  potea, 
not  by  pulling  itaway. 

96.  THPKDlBEf^rvBPOBCE.— Amagnetca-palfc 
«f  free  motioti,  if  approached  by  another  nugiW^ia 
jittrttcteA  by  this,  if  exttemlties  of  opposite  nsoAs 
at^  neatest,  and  the  ends  of  similar  names  repiel 
each  other.    This  repulsion,  however,  like  thMto£ 
electHcity,  is  onljr  apparent ;  it  is  the  conseqaenoe 
df  the  fundamental  priaeiple  of  magnetism,  Hie 
polarity  Cf  fhe  mdleoBlee.    It  is  simply  the  bSiM 
of  these  molcenles  to  place  themselves  in  fii* 
piftfllel  and  eonseoutive order  described  in'tsAHon 
8^.    In  soft  iron  this  is  eff^ted  by  molecuTarl*- 
v^Mal ;  the  eobrcive  force  of  steel  resists  this,  tad 
therefore  the  man  of  the   magnet  tends  to  tl&a 
r'dbnd  to   effect  (hb  same  result,  and  if  this  be 
resisted   the  molecular   action    very    commonly 
oeeurs,  resulting  in  the  permanent  weakening  of 
the  ta'ighetista,  or  even  in  the  total  revcMal  of 
thiit  of  the  magnet  whose  ibtensity  is  leist.    Hie 
direction  in  Which  thb  free  needle  will  arrange 
itself  depends  On  the  positions  and  distances^ — in 
fhct,  it  ranges  itself  oh  the  lines  of  the  magtibtio 
force  of  the  fixed  magnet ,  viz.,   ca  the  cnrte* 
shown  in  Fig.  29,  abd  the  apparent  repulsion  ai 
Well  as   attraction   are   due,  not  simply   to  tlx 
visible  bodies  of  magHets,  btit  to  these  lines  ot 
Ibrce  or  chains  of  polarised  particles  of  air,  ftc, 
whioh  surroimd  the-m  to  a  considcnible  distance. 
This  is  very  distinctly  shown  by  the  process  of 
attraction  upon  irdn.    If  a  piece  of  soft  iron  i» 
applied  to  the  N.end  of  a  bar  magnet,  it  is  kt- 
tltRttett  tMMttM  tiohiHty  is  indaced  la  it ;  it  %»- 

uigitized  by  VJ^^O 
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i  iUelf  a  magnet  wiih  itt  8.  end  in  oontaot 
with  tiie  magnet.  If,  now,  a  aeooud  bar  magnet 
b  applied  with  it*  S.  end  to  the  other  end  of  thr 
iron,  the  aotioa  ii  inereaied,  the  iron  held  with 
doable  foroe  ;  bat  if  the  N.  end  of  thii  aeoond  bar 
be  AppUad,  the  two  aotioni  neutralise  each  other, 
and  the  iicin,  though  in  contact  with  two  magnets, 
vDl  hare  Doattraotion  exerted  apoo  it. 

96.  Ibe  earth  iteelf  acta  as  a  largfi  magnet,  and 
Tinnna  a  fiwn  ma^put  avvangea-itaelf  in  relation  to 
the  magnetic  polea  of  the  earth,  which  are  not  at 
Ute  lame  point*  aa  the  true  polei  of  its  axis  of 
iVTotntion,  nor  are  they  eren  permanently  fixsd. 
Hi*  conaequaooa  ia  that  the  eompais  doea  not 
poiot  true  I^uth.aDd  a^ath,  nor  esaetly  in  the 
ame  directioB  at  all  tinwi.  So  aleo  it  doea  not 
reet  in  a  boriiontai  direertion,  but  in  theXortlMni 
lutmiiphere,  with  ita  K.  pole  lowaeti  or  iHpptng, 
pointisg-to  tko  magnetic  pole,  and  thuaoeenpTiBg 
the  magnetio  onrrea  of  the  earth  in  %  mtuiner 
eiactly  similar  to  the  behariour  ol'«  siupandad 
magnetic  needle  in  relation  to  a  large  bar  maywifa 
Terreetrial  n^ptetiim  ia  a  sabject  by  itMlfi  and 
one  of  vast  ptaetieal  interest,  but  it  is  out  of  the 
acope  of  these  papers.  Onr  concern  with  it  if 
simply  to  regard  the  earth  aa  a  huge  magnet,  and 
to  see,  where  necesaaiy,  that  its  actions  are  the 
same  as  tkoae  of  aqy  other  magnet,  and  to  see  if 
the  probable  eaaasa  of  itt  magnetism  aid  us  in 
staging  ebatHcit^ 

97.  AMPmm'a  TseoRT.— Aa  before  Tagoaarked, 
magnetiam  aaa  formerly  explained  (^  tlM  inren- 
tien  of  two  floida ;  bat  the  theory  now  nsiTer- 
sally  leoeired  ie-that  of  Ampira,  whieb,  though 
properly  belonging   to  electro  magnetism,  it  ia 
neeeaaary  to  touch  on  here  to  eomplete  the  ex- 
planation giren  in  Section  87.    Working  from 
the&ctthata  circular  electrical  current  oonsti- 
totes  a   magnet  at  right  angles  to  its  plane,  and 
lilst  electro  magnet*  are  practically  oomposed  of 
a  aeries  of  such  circular  current*  ranged  in  the 
ibnn  of  helices,  and   also  fh>m  the  fact  that  the 
ibree  is  evidently  posaeased  completely  by  the 
moleettles  of  permanent  magnets,  he  taught  that 
magnet^   snbatanoea  are  composed  of  molecules 
around  which  currents  of  electnoity  are  constantly 
flowing ;  that  magnetism  consists  in  ranging  all 
these  cnrrents  in  parallel  order,  and  it  has  been 
thoroughly  prayed  bj  the  most  stringeni  mathe- 
raatjoaranalyais,  that  this  beautiful  idea  explains 
all   the  Acts  of  magnetism.       f^.  34  exhibits 


steps  at  once  into  the  position  mathematically 
prored  true,  but  avoids  these  objections.  It  re- 
places the  molecules  with  their  separate  oiren- 
Utin^  cnrreots,  by  molecules  in  a  static  polarised 
condition.    Fig.  35  show*   ak  once  the  resem- 
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n,  shewing  the  sap 
posed  mnltyialiHr  oumots,  the  sum  of  which  act* 
like  an  external  carrent,  and  B  represents  a 
cyiiadrioal  magnett  of  which  A  is  the  end  shown, 
atamf  seetion  leoksd  at  from  that  end. 

9S.  Bat  beautifally  scientific  as  this  theory  is, 

the**  are  fatal  al^iaetion*  to  it,  not  generally 

aeao.    Intbefiist  plaee,  itis  baaedoa  the  ideaof 

ria^rieity  b*in(^  anentity,  a  semethiag  wUohoan 

"Wlste  round  the  molecules  ia  a  real  stream,  and 

thwriuif  it  jainaonsiatent  with  more  recent  views 

ea  to  Ike  natoi*  of  eleotricity ;  bat  apart  from 

thiirtfaoo^  w*  might  assume  it  to  be  possible 

that  anobeireulating  cnirenls  might  be  oonfined 

toth»  aioisBalaerit  is  impassible  to  oononve  how 

theif  Uii  to  arrange  themseiv**  synsoetrioally 

•lw*y*«  or  «hr  ooee  arranged,  as  in  magnetised 

iross,  they  dacMga themselves  ataaoe  the  moment 

the   inducing   nsgnet  is  withdrawn.    The  very 

nature  of  eleetrio  eurreata  would  sequiw  a  ooeraute 

Torc«  to  prevent  the  magnetio  condition  bang 

always  existent,  wliersas  the  reverse  is  the  foeb. 

99.  Xhe  moUsulae  theory,  or  rather  that  modi. 
fioatiosk  of  it  \cbiah  I  am  setting  fi>rth  in  these 
papcok  telate  poMession  of  all  Ampere's  work. 


blanoe  and  the  difference  in  the  two  theories.  A, 
regarded  as  a  permanent  magnet,  shows  tlu  mole- 
o«Usa  relainsar  aa  a  polarisad  chain,  aoalogoaa 
to  the  condition*  of  atatie  sieatriaity,  aod  ib 
showe  how>aM  ele«4rie  oarrsat  genweto  tki»  state 
in  a. bar  aroond  whioh  it  oisealattk  The  nssaeive 
fbre*  of  the  magnet  is  doe  to  the  resistaoea  of  the 
moleoulea  to  the  change  of  condition,  either  to 
being  magoetiaed  or  demagnetised  in  the  case  of 
steel,  the  molecules  of  which  are  compound, 
while  iron  has  little  power  to  resist  either. 
What  it  is  in  the  molecules  of  iron  and  steel 
whioh  gives  them  thsaa  properties,  we  do  not 
know. 

100.  IiA.«80FlCAONBno7oBOK.  Uany attempts 

have  been  made  to  fix  the  lawsof  attiaative  feroe 

of  magnets,  aod  the  result  appears   to  be  tbrt  it 

vaiies  inversely  aa  the  squww  oi  the  dietenoe,  ae  it 

must  indeed  freaa  the  cause  whiok  genei 

universal   Uw  of  aotiens   pioossding 

centre,  as  it  i«  aneoasasary  oonssqoeaae  of  the  fact 

that  the  area*  of  aphersa  increase  inthakiMkioi 

but  this  only  appUss  to  eaefa  point  of  a  magnet 

regarded  by  itself ;  pmstiaally  no   distinct  law 

can  be  laid  down,  as  the  force  is  a  oompoand 

action  and  vanea  with  the  form  of  tha  magnet. 

Thus  the  p  <les  of  a  magnet  are  the  centres  of 

action  of  each  half  of  the  magnet,  not  necessarily 

the  poiata  where  attraction  is  ntinnjsat.  which  la 

usually  at  the  end,  while  the  poles  are  generally  at 

about  two  thirds  thedistance  from  theeentreto  the 

ends,  and  in  tapecing  needlset  still  nearer  to  the 

oeotre.    As.  to  the  attraotive  foroe  or  weight>snp- 

porting  power,  this  varies  with  the  quality  of  the 

steel  and  also  with  its  form,  length  being  the 

cUef  element  in  this  latter,  but  this  and  mU  other 

dsiail*  of  magnetism  will  be  best  studied  under 

the  head  of  eleetro  magnetism,  whioh  nMist  be 

preceded  by  that  of  current  electrioity  and  ita 

aouroes,  to  whioh  we  shall  now  pass. 

(7o  be  continued.') 


absorbs  liquids  concentrically,  and  thus  deprives 
the  surrounding  parts.  • 

The  platinising  composition  Beads  nothing  else 
to  be  perfect  than  great  oleanliaeasien  the  part  ef 
the  operator. 

,  In  making  the  platinising  liquid-the  following 
nutarials  are  used :  100  grammes  oaiefally  lami- 
nated platina  in  veiy  thin  sbeela.are  taken.  It  is 
soaped,  in  order  to  remove  all  the  greaae  that 
might  have  accumulated  daring  the  laminating 
operation.  It  is  then  dissolred  in  an  aqua-regia, 
composed  of  400  giaagmes  nitric  acid  for  1000 
giammes  pure  hydrechloric  acid.  It  is  heated  by 
raaasa  of  a  sand  bath  to  dryness,  care  being 
taken  not  to  decompose  the  diloride  by  exceesive 
heal.  It  is  then  cnAnd  in  a  porcelun  or  glass 
mortar,  and  laid  on  aninding  glass  plate,  where 
it  ia  mixed  with  smaU  qoaetities  at  a  time  of 
eeaenoe  of  lavender  (reetiSed),  care  being  taken 
nok  to  work  at  too  high  tempentuie  or  the  re- 
aetioa  woold  take  plaoe  on  this  g)aas  plate. 
Hasvag  added  about  1400  gmamea  of  eaasnce  of 
laTendert  the  mixinre  is  ooUeetad  in  a  porcelain 
dish  and  left  to  itself  for  eight  days  without  the 
least  disturbance.  The  liquid  is  next  decanted, 
filtered,  and  left  again  for  six  days,  and  this 
filtered  liquid  must  then  be  about  6°  at  the  acid 
test  Baum6.  For  tha  above  quanti^,  25  grammes 
lithugB  and  26  grammes  barMieaf  Uisd  are  taken, 
and.  ground  to  an  impalpable  pamdorv  with  8  to 
10  gsamass  essence  of  lavender.  This  last  mix- 
ture ia  then  added  and  attoed  with  the  platinis- 
ing liquid.  Ih  i*  thea  applied  as  above 
deeoribed,  care  being  alwaya  tawn  to  avoid  damp- 
nera  and  dust. 

A*  soon  as  the  glass  plate  to  be  platinised  has 
received  the  metallio  coat  and  ia  aufHciently  dry, 
it  ia  placed  in  muffles,  formed  of  a  frame  of  cast 
iron,  toneaed  and  grooved,  and  the  parts  of 
which  alide  in  each  othm. 

The  fire-place  is  placed  at  the  back  of  the 
oven,  which  arrangement  gives  free  aocea*  to  the 
door,  through  which  the  glass  is  placed  in  the 
oven.    Movable  frames  are  placed  in  the  oaat- 


whioh  genanUM  thi*  I  '""^  frvne,  and  receive  tha  glasses  to  be  heated, 
ptnnnsding  from  a  >o*>'>t>>D>>>g  Ihem  in  a  parallel  and  vertical  poai 
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THE  glass  being  prepared  by  the  usual  method 
is  soaped,  polished  and  cleansed.  The 
Platinised  GHass  Works,  at  Wailly-sur-Aisne 
(France),  where  this  nsw  industry  is  carried  on, 
possesses  highly  improved  polishing  tables,  so 
much  so  that  the  polishing  operation  occupies 
only  three  hoar*.  At  the  St.  GMiaiu  Works  this 
operation  requires  a  maaipolation  of  48  hoars. 

After  tlie  oleaning  operation  the  glaas  ia  carried 
iato  the  platinising  aliop^  and  t^  cooposition 
giving  tha  aataUisation  ia  applied  to  the  glass  by 
raaane  of  ai  brash  i  the  plate  is  plaeed  vertieally 
and  reoeiyes.the  platinising  liquid  to  a  convenient 
tbiokiiess.  It  is  first  applied  from  bottom  to  top, 
then  from  leftto  right,  aad  at'  last  from  right  to 
left ;  by  these  means  the  oily  ooating  i*  efoaliaed. 
XUs  oompeeition,  coataiainj;  a  lar^  quanti^  of 
e«*enee  of  lavender,  spieads  itself  instantly  over 
the  surfaoe*  drying  slowly  aad  witbont  any 
ranning.  Oreat  care  moat  be>talc*a  to  avoid  aU 
daai;:ness  and  dust ;  dampness  woald  orisp  and 
wrinkle  the  aurfaocf  and  the  dust  would  dsstn^ 
the  regularity  of  the  work,  as  evary  Krain  of  dost 

•ifro  o  thfl  .^ciealijtf!  -4in«r*t*art.  — iloUoJuued  iruiu  u, 
SSI,  Tok  X.,  ol  the  Bkomsb  Mscbanic. 


tion.  Hooks,  properly  conatrnoted,  support  a 
large  number  of  theae  frames.  Also,  movable 
sheets  allow  glasses  of  different  sizes  to  be  placed 
in  theiie  frames. 

The  vertical  and  lonptndinal  ssotion  of  tha 
oven  is  a  long  parallelogram,  and  its  cross  section 
is  a  square.  The  coining  is  regular ;  and  the 
accidents  of  fire  are  reflated  by  registers  or 
iron  gates  in  the  postenor  and  anterior  part  of 
the  oven.  A  series  of  mufies  are  placed  noder 
the  dome. 

The  platinised  mirror  thus  obtained  is  of  great 
solidity,  and  no  metal  ia  mOre  r**istant  to  the 
influeooe  of  atmoaphsiio  agent*.  Even  when  a 
mirror  i*  thrown  into  a  great  fire,  at  the  tempo- 
mtore  at  whioh  the  glass  meKs.  it  will  have  re- 
tained its  metallio  surface,  The  mirrors  do  not 
give  false  tints  to  coloured  objects,  as  the  oemmon 
mercury  alloy  does. 

The  rsfiaatioo  being  obtained  by  the  anterior 
ausfase,  there  exists  n*  doable  reflection  ;  but 
what,  is  still  more  remartable  is  that  the  substi- 
tution of  platina  for  tin  and  mercury  is  that  it 
allows  any  kind  of  glass  to  be  transformed  into  a 
mirror.  The  nitrona  matter  is  polished  on  one 
fhoe  only,  and  having  been  submitted  to  the 
platinising  process  refleels  imagee  without  distor- 
tion f^aa  the  surAuie  of  the  metal  itself. 

Let  us  now  come  to  the  astnal  prooess  in  use  ; 
Uie  following  conditions  had  to  be  filled  ; 

After  having  suppressed  the^  use  of  mMrcury, 
the  glass  was  to  be  perfectly  colourless  and  de- 
prived of  every  defect.  The  oast  had  to  be  re- 
duced, or  the  old  routine  would  not  give  place  to 
progres*.  Not  only  h**.  Dodi  suppressed  the  use 
of  meronry,  bat  he  has  by  ms  improvement 
been  able  to  make  better  mirrors,  fyr  he  hides  by 
bis  process  the  faults  in  the  glass  plates,  and 
obviates  half  the  work  of  planing  and  pnlisfaing. 
In  order  to  obtain  thia  result  it  was  necessary  to 
apply  the  refieotinganrfMe  on  the  front  of  the 
glass  plate,  and  not  at  the  posterior  sur&oe. 


MKCHANTCAL  MOVEMENTS.* 
{Continued  from  ppgt  5.) 

NO.  1.    Apparatus  for  diasagagmg  the  eceen* 
trie  rod  from  tiss  valve-gear.    ^   nUin 
up  the  spring  hsndle  below  until  it  oatehes  in  th  g 

■  fixtmctod  Irom  a  compilntiou  by  JUr.  U.  J.  Browa 
Editor  of  Che  Amtriemn  ArtUmn. 
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ootch,  c,  the  pin  is  uigengaged  from  the  gab  in 
tbe  eccentrio-rod. 

2  and  3.     ModificationB  of  1. 

4.    Another  modificBtion  of  1 

6.  A  screw-olamp.  On  taming  the  handle  the 
acrew  thrasts  upward  against  the  holder,  which, 
operating  as  a  lerer,  holds  down  the  piece  of  wood 
orobher  material  placed  under  it  on  the  other  side 
of  its  falcmm. 

6.  Scroll-gears  for  obtaining  a  gradually  in- 
creasing speed. 

7.  A  Tariety  o{  what  is  known  as  the  "  mangle 
wheel."  In  this  one  the  speed  Taries  in  eyery 
part  of  a  rerolntion,  tbe  groove  i,  d,  in  which  the 
pinion-shaft  is  gnided,  as  well  as  the  series  of 
teeth,  being  eccentric  to  the  axis  of  the  wheel. 

8.  Anomer  icind  of  mangle-wheel,  with  its 
pinion.  With  this,  as  well  as  with  that  in  the 
preceding  figure,  although  tbe  pinion  continues 
to  rerolTe  in  one  direction,  the  mangle-wheel  will 
make  almost  an  entire  revolution  in  one  direction 
and  tbe  same  in  an  opposite  direction  ;  bat  the 
revolntion  of  the  wheel  in  one  direction  will  be 
slower  than  that  in  the  other,  owing  to  the  greater 
radins  of  the  oater  circle  of  teeth. 

9.  Another  mangle-wheel.  In  this  the  speed 
is  equal  in  both  directions  of  motion,  only  one 
circle  of  teeth  being  provided  on  the  wheel.  With 
all  of  these  mangle-wheels  the  pinion-shaft  is 
goided  and  the  pinion  kept  in  gear  by  a  groove 
in  the  wheel.  The  said  shaft  is  made  with  a 
nniverial  joint,  which  allows  a  portion  of  it  to 
have  the  vibratory  motion  necessary  to  keep  the 
pinion  in  gear. 

10.  A  mode  of  driving  a  pair  of  feed-rolls, 
the  apposite  surfaces  of  which  require  to  move  in 
the  same  direction.  The  two  wheels  are  precisely 
similar,  and  both  gear  into  the  endless  screw 
which  is  arranged  between  them.  Tbe  teeth  of 
one  wheel  only  are  visible,  those  of  the  other 
being  on  the  back  or  side  which  is  concealed  from 
view, 

11.  The  pinion,  B  rotates  about  a  fixed  axis 
and  gives  an  irregular  vibratory  motion  to  the  aim 
carrying  the  wheel,  A. 

12.  What  is  called  a  "  mangle-raok."  A  con- 
tinuous rotation  of  the  pinion  will  give  a  recipro- 
cating motion  to  the  square  frame.  The  pinion- 
shaftmustbefreetorise  andfall,  to  pass  round  the 
guides  at  the  ends  of  the  raolct  This  motion  may 
be  modified  as  follows  : — If  the  square  frame  be 
fixed,  and  the  pinion  be  fixed  upon  a  shaft  made 
with  a  nniversaljoint,  the  end  of  the  shaft  wi 
describe  a  line  similar  to  that  shown  in  the 
drawing  aroond  tbe  rack. 

13.  A  modification  of  12.  In  this  the  pinion 
revolves,  but  does  not  rise  and  fall  as  in  tbe 
former  figure.  The  portion  of  the  frame  carrying 
the  rack  is'  jointed  to  the  main  portion  of  the 
frame  by  rods,  so  that  wheo  the  pinion  arrives 
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at  the  end  it  lifts  the  rack  by  its  own  movement, 
and  follows  on  the  other  side. 

14.  Another  form  of  mangle-rack.  The 
lantem-pinien  revolves  continonsly  in  one  direc- 
tion, and  gives  reciprocating  motion  to  the  square 
frame,  whioh  is  guided  by  rollers  or  grooves. 
The  pinion  has  only  teeth  in  less  than  half  of 
its  circumference,  so  that  while  it  engages  one 
side  of  the  rack,  the  toothless  half  is  directed 
against  the  other.  The  large  tooth  at  tbe  com- 
menoement  of  each  rack  is  made  to  insure  the 
teeth  of  the  pinion  being  properly  in  gear. 

15.  A  mode  of  obtaining  two  different  speeds 
on  the  same  shaft  from  one  driving-wheel. 


THE  EAB— ITS  USES  AND  ABUSES. 

Br  Db.  Usshbb. 

f  Continued  from  page  6.) 

SOME  of  my  readers  may  remember  that  I  told 
them  on  a  far  back  occasion  how  a  pet 
canary  of  mine,  since  defunct,  was  very  partial  to 
my  clarionet,  seeming  to  derive  comfort  from  a 
plaintive  air,  and  eyed  me  from  his  perch,  bnt  at 
once  sought  the  bottom  of  his  cage  if  I  played  a 
loud,  quick  measure.  His  demise  took  place  one 
day  at  dinner  time,  to  the  inexpressible  grief  of 
one  of  my  little  ones,  whose  sobs  refused  comfort, 
deriving  a  post  satisfaction  from  the  decent  in- 
terment of  the  bird  within  sight  of  the  garden 
window.  "  The  &calty  of  imitating  sounds  pos- 
sessed by  certain  birds  proves  that  the  hearing 
must  be  exceedingly  delicate,  and  though  we  sus- 
pend our  belief  of  the  great  musical  talents  which 
some  birds  are  said  to  have  derived  from  educa- 
tion, we  find  many  well  attested  instances  of  a 
delicate  ear  in  species  by  no  means  remarkable 
fbr  vocal  execution."  Madame  Pioxzi  gives  an 
account  of  a  tame  pigeon,  whioh  answered  by 
gesticulation  to  every  note  of  a  harpsichord.  Aj 
often  as  she  began  to  play,  the  pigeon  hurried  to 
the  concert  with  every  indication  of  rapturous 
delight.  A  false  noto  produced  in  the  bird  evi- 
dent tokens  of  displeasure,  and  if  frequently  re 
peated,  it  lost  all  temper,  and  tore  her  hands.  "  A 
no  less  remarkable  instance  of  the  effect  of  music 
on  a  pigeon  is  related  by  Lookman  in  his  reflec- 
tions on  operas,  prefixed  to  his  musical  drama  of 
'  Rosalinda.'  Being  in  the  house  of  n  Cheshire 
gentleman  whose  daughter  was  a  fine  performer 
on  a  harpsichord,  he  ol>served  a  pigeon,  which 
whenever  the  young  lady  played  the  song  of 
'  Speri  Si,'  in  Handel's  opera  of  Admetus,'  would 
jlesoend  from  an  adjacent  dovecot  to  the  room 
window  where  the  sat,  and  listen  with^  every  in- 


dication of  pleasure  till  the  song  was  finished, 
when  it  uniformly  returned  to  the  dovecot."  Theite 
quotations  are  full  of  interest.    Tou  all  know  the 
story  of  the  watchful   geese  in  the  Boman  Capi- 
tol.   Throughout  creation  you  will  come  across 
people  as   diverse   in  their  hearing  as  in  their 
tastes  ;   some  cannot  for  the  life  of  them  turn  a 
tune,  aad  others  will  twist  it  and  torture  your 
ears  by  such  wretched  discords  that  escape  is  im- 
possible and  endurance  a  virtue— others  can't 
abide  it ;  of  them  I  would  say,  "  Shun  that  man 
or  woman  who  dislikes  to   hear  music  or  tbe 
voice  of  a  child !  "  And  what  is  more  musiea/tiian 
the  unrestrained  laugh  of  a  coterie  of  h'ttle  ones  ? 
It  is  a  happy  power — the  laugh  of  the  maiden  is 
contagious,  and  if  she  is  ringing  the  silver  bell  of 
her  voice  it  is  a  pasan  of  victory,  and  reminds  me 
of  a  dear  old  song : 

Tonjours  gal,  tonjn  -r*  gil, 
Alwajrs  meet  a  smile  ii.iliwar, 
Alwayn  meet  a  imilo  half-wa). 
And  follow  mj  example. 

The  passage  to  the  drum  of  the  ear  is  chiefly 
remarkable  for  containing  in  its  walls  the  glands 
furnishing  the  wax  or  cerumen,  the  use  of  which 
may  be  to  entangle  such  small  foreign  bodies  as 
would  go  in,  or  the  too  adventuresome  fly.  This 
much  is  certain  :  I  have  over  and  over  again,  after 
removing  a  hard  plug,  the  accumulation  it  may 
be  of  years,  found  ants,  flies,  &c.,  in  the  body  of 
it  ;  and  the  wax  must  have  a  bitter  taste,  for  no 
leech  will  cross  it,  nor  will  it  adhere  to  Ute  skin 
until  it  is  perfect^  well  cleaned  of  every  portion 
of  ear  wax.  The  colour  varies  from  pale  straw,  as 
in  the  infant,  and  of  a  honey  consistence,  to  the 
darkness  of  mahogsny  and  the  hardness  of  old 
india-rubber.  I  have  often  taken  an  hour  for  its 
removal  with  the  resiUt  of  restoring  hearing.  And 
here  let  me  make  a  digression  on  the  common  and 
indiscriminate  use  of  the  syringe.  If  there  is 
pain  in  the  ear  it  should  not  t>e  thought  of ;  great 
injury  a*  well  as  intolerable  agony  might  result. 
Should  the  ear  passage  be  impacted  the  speculum 
is  of  no  use,  and  a  cautious  removal  of  the  ping 
is  all  the  more  necessary,  for  it  may  beaome 
moulded  to  the  drum,  and  even  inflame  it.  I 
have  seen  an  old  person  faint  from  the  violent  in- 
jection of  a  stream  of  water  into  the  ear,  and 
violent  cough  or  vomiting  may  be  equally  un- 
pleasant. One  portion  of  the  ear  passage  is  so 
intolerant  of  touch  that  a  probe  moved  over  it 
will  cause  the  sensation  of  naneea ;  why,  I  be- 
lieve anatomists  are  ignorant  of,  although  com- 
pelled to  accept  the  fact  they  cannot  explain. 
The  tube  of  the  ear  in  most  persons  is  not 
straight,  and  it  becomes  necessary  to  stretch  the 
auricle  backwards  and  upwards  to  see  the  mem- 
brane !  some,  on  the  contrary,  have  the  passage 
so  large  that  the  membrane  of  th*  dram  is 
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withont  ^ffienlty.    The  direction  of  the  meatns 
seems  to  be  for  the  faoility  of  <  eatchiog  aoands, 
addressed  u   tbe^  osually  are  to  the  Face.    In 
animals,   where  hearing  is  neceuarjr  ioT    their 
aa/et.r,  things  are  othenriae  ordered  ;   take   the 
liare  tot  example,  Fig.  9,  and  also  in  tlie  pole- 
o*t,I^.  \0.    Our  ear  passage  ia  not  of  nniform 
calibre,   bnt   wider  or  faonel-ahaped  below,   so 
thst  in  naing  the  specalnm  it  is  only  possible  to 
•ee  a  portion  at  a  time.    The  hony  paasago  is  in- 
complete in  the  young,  and  in  their  case  we  get  a 
better  view  of  the  parts  ;  what  we  see  maj  be 
bneflj  described,  and  Fig  1  will  convey   some 
idea  thereof.    The  first  thing  that  attracts  yon  if 
yon  an  tbarp-eyed  is  a  spot  of  white  and  a  line  of 
vUte  where  the  handle  of  the  malleus  or  hammer 
bone  is  attached  as  if  aewn  to  the  membrane  ;  yon 
next  paiceive  that  the  light  shines  off  one  part 
that  is  higher  than  the  rest,  and  if  yon  look  closely 
•ad  in  a  good  light  baTing  a  anitable  ear  for  ob- 
■erration,  yon  msy  possibly  be  gratified  to  see 
one  part  of  it  Tibrate  ;  to  do  this,  however,  you 
mnot  poMess  aBrunton's  specnlnm,  which  magni- 
fies the  object,  and  a  first-rate  liRht.    In  oolonr 
tlie  dmm  membrane  is  a  mother  of  pearl  while, 
like  thin  gold-beater's   skin.    It  readily  inflames, 
then  assumes  a  pink  colour,  at  all  times  sensitive 
to  the  touch,  tbe  slightest  pressure  causing  pain 
■ad  sickness.    I  believe  it  was  Sir  A.  Cooper  who 
oonceived  tbe  idea  of  puncturing  the  membrane, 
an  operation  that  would  require  the  nicest  touoh, 
and,  after  all,  of  questionable  utility.    Although 
■oigeons  might  be  numtiered  by  the  thousand, 
few  have  ever  taken  the  troublo  to  see  the  ear- 
drum, and  I  have  seen  some  who  considered 
themaelres  very  intelligent  observers,  direct  the 
tube  of  tbe  speculum  to  the  wall  of  the  meatns,  and 
dcKribe  what  was  met  of  tight.  Fine  hairs  line  the 
pasasge,  a  cheveaux  de  frite  in  tbe  faoe  of  an  in- 
tnider.  The  adaptation  of  means  to  end  is  remark- 
•bIe,andtobetracedeverywherein  nature ;  forin- 
stance,  the  ear  passage  in  the  owl  is  high  up,  just 
where  hawanta  it — thehare'sis directed  backwards 
-with  a  long  canal  and  highly  movable  ear,  so 
that  puss  may  be  a  match  for  her  pnrsners  ;  the 
reverse  obtains  in  the  polecat,  who  "  follows  his 
nose,"  and  sodeaf  are  they  to  what  goes  on  at  their 
book,  that  a  story  is  told  of  a  farmer  who  in  trying 
to  shoot  one  missed  fire  five  or  sis  times,  and  not 
•  move  was  apparent  on  the  part  of  the  polecat 
natO  he  was  turned  out  of  'i  e.    Xha  fox,  prcda- 
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I  cion*  enough  in  all  oonsoienoe,  has  his  eztamal 
ear  passage  expanded  from  behind  into  a  cirenlar 
I  aperture,  and  his  ungainly  appropriations  are 
thas  favoured.  To  strengthen  the  assertion  of 
the  hare's  deficient  hearing  in  advance  of  her,  tbe 
story  is  told  of  one  punned  by  greyhounds  along 
a  tnmpike  road ;  a  woman  was  approaching  im- 
mediately in  front  of  her,  she  knelt  down  and  the 
hare  ran  fairly  into  her  apron,  which  was  stretched 
out  to  leoeive  her.  This  circumstance  olesrly 
proves  that  poor  puss  was  much  more  oooupitd 
with  dangers  from  behind,  and  heedle-s  of  those 
iMfore  her  j  she  preferred ,  however,  to  yield  her- 
self to  ber  who  is  ever  tbe  refnge  of  tbe  perse- 
cuted and  oppressed,  and  we  may  hope  for  the 
credit  of  her  sex  tA«  did  forego  tbe  temptation 
for  once  of  roast  hare  and  currant  jelly.  You 
know,  of  course,  that  in  the  martial  instrument 
of  percnasion,  provision  is  made  for  bracing  up 
or  tightening  the  dram-head.  Well,  tbe  ear  is 
provided  with  a  tensor  tympani  mnsele  or 
stretcher  of  tbe  drum,  and  as  the  hole  in  the  in- 
strument is  supposed  to  be  an  air  hole,  so  our 
cavity  of  the  drum  is  supplied  with  one.  Some 
contend  that  there  is  bo  analogy,  and  that  the  air 
sent  through  the  Eustachian  tube  from  the  throat 
is  to  counterbalance  the  atmosphere  and  prevent 
concavity  of  tbe  membrane.  This  tube,  called 
after  one  Enstachius,  opens  into  the  throat  be- 
hind the  soft  palate,  and  performs  a  moat  im- 
portant fonction  in  hearing,  for  its  cloeure  is  fol- 
lowed by  deafness  ;  its  calibre  is  small,  altbouiih 
the  opening  in  the  bell-sbaped  extremity  of  the 
throat  ia  large  and  wide  ;  if  the  lining  coat  of 
it  is  inflamed,  easy  closure  resnits,  or  it  may  be 
rendered  more  or  less  impervious  by  mucus  filling 
it  up.  To  remedy  this  defect  a  Ent^tacbian  ca- 
theter or  tube  ia  devised  to  pass  fay  tbe  floor  of 
the  nose  into  tbe  bell  mnsele,  and  is  connected 
with  an  air  reservoir  exhausted  and  closed  by  a 
stop  cock ;  the  connection  being  established,  a  jot 
of  air  is  forced  into  the  cavity  of  the  dmm.  In 
two  instances  death  has  followed  the  nae  of  this 
elaborate  machine,  and  its  employment  is  per- 
fectly unnecessary,  for  if  you  inflate  the  cheeks, 
having  stopped  ihe  nostrils  with  a  finger  and 
thumb,  you  may  fill  tbe  cavity  if  the  canal  is  per- 
vioua,  and  the  bursting  of  a  bubble  of  air  is  audi- 
ble to  the  stethoscope  of  a  listener.  Catheters 
and  probes  are  sold  by  the  lx>xf  ul  to  go  into  this 
passage,  bat  they  are  too  large  to  gain  admitsion ; 


however,  as  long  as  there  are  people  who  like 
such  devices  they  will  be  paraded.  It  requires  a 
nice  sense  of  touch  to  be  able  to  bit  tbe  passage 
with  a  propei;  catheter,  tbe  bubble  heard  being 
your  test  of  snocess.  Attscbed  to  the  dmm  mem- 
brane is  part  of  one  of  the  chiiin  of  ear  bones,  a 
truly  wonderful  structure,  ever  on  the  move  ;  no 
n:>ise  of  olockwoik  here,  balanced  to  a  nicety, 
and  retained  in  that  balance  by  ligamenta  or  binds 
to  the  bone  walla  adjacent.  Every  vibration  is 
conveyed  by  this  swinging  chain  of  ossiolea,  or 
little  bones,  to  tbe  fenestrum,  or  window  of  the 
vestibule,  the  fonrlh  bone,  or  the  third,  according 
to  some,  cloaing  that  opening  with  a  stopper 
shaped  like  a  stirrup.  The  hammer  bone.  Figs. 
2,  3,  and  4,  acts  on  its  neighbonr  the  anvil,  and 
this  in  turn  on  tbe  stirrup,  which  ia  supposed  to 
be  a  compound  bone.  You  can  easily  imagine 
that  if  one  of  these  bones  was  to  be  dislocated  or 
thrown  out  of  its  joint,  what  mischief  would  en- 
sue ;  the  outer  membrane  of  the  drum  is  often 
destroyed,  and  impaired  hearing  results.  That 
the  ear  bones  are  not  an  absolute  essential  of  the 
hearing  organ  ia  evidenced  by  their  absence  in 
fiithes ;  and  in  man  tbe  foramen  ovale  may  be  at 
times  seen  through  tbe  disrupted  membrana  tym- 
pani, and  yet  the  relio  of  hearing  remains,  of 
course  naeloss  if  the  liquor  Cotunnii  (called  alter 
Cotunnus,  an  anatoioisi)  ia  evacuated.  A  broken 
external  membrane  may  be  replaced  by  an  arti- 
ficial drum  of  Yearsley'a,  a  neat  little  disc  of  india- 
rubber,  wired,  bnt  if  the  inner  membrane  is  gone, 
the  "  sane. um  sanctorum"  of  the  ear  is  invaded, 
and  all  is  lost.  Those  of  you  who  have  seen  boys 
lifting  a  stone  with  a  leather  sucker,  get  some 
idea  as  to  the  action  of  the  artificial  drum  ;  it  is 
the  putting  of  a  new  patch  on  an  old  garment,  or 
a  patching  operation  like  what  we  see  on  an  old 
drum  worn  out  in  the  vigorous  service  of  a  Punch 
and  Judy  proprietor. 

The  vestibule  into  which  the  stapes  is  fitted 
communicates  with  the  semi-circular  canals  and 
coi'hlea.  See  Fig.  1.  The  auditory  nerve  come* 
tbrungh  the  internal  passage  from  the  brain,  and 
ia  in  that  opening  said  to  be  in  close  communica- 
tion with  the  facial  nerve,  a  faot  of  the  highest 
importance  in  di^eases  of  the  ear.  The  vestibule 
I  might  liken  to  the  hall  of  a  house,  the  oval 
window  being  tbe  door ;  it  has  no  great  vestibular 
proportions,  being  about  tbe  8th  of  an  moh  in 
diameter,     numerous  openings  for  nerves  and 
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vessels  occapj  the  walls,  and  the  apertures  of  the 
senii-eircalar  cansU  are  there  noticed  ;  another 
opeuing  leads  into  the  cochlea,  wbicii  baa  been 
aptly  com  pared  to  a  winding  staircase  or  a  wheljc 
ibell.  Figs.  6  and  6.  Two  of  the  semi-circnlar 
canals  join  at  their  extremitiea.  The  npper  dia- 
meter is  about  the  20th  of  an  inch  ;  the  lower 
part  has  a  dilatation,  or  ampulla,  on  it.  One  of 
the  canals  is  horizpntal,  the  other  perpandionliir, 
and  as  this  mode  of  arrangement  is  widely  ob- 
serrrd  in  natnre,  it  is  supposed  that  they  regnlate 
the  directinn  of  the  sound.  This  winding  stair- 
case malces  two  tomi  and  a  half,  and  is  about  an 
inch  and  a  half  long  ;  its  central  stem,  called  axis, 
or  modiolna,  trrminates  above  in  a  funnel-like 
expansion,  Tbvse  sereral  caritiea  have  linings, 
and  contain  fluid  which  appears  to  be  naeful  in 
the  transmission  of  vibrations,  and  another  flnid 
or  layer  of  peri  lymph  is  said  to  ezitt  betweea 
the  membrane  and  the  bone  proper.  There  is  a 
ooriona  powder  fonnd  in  the  ear  caHed  etoa<mia, 
a  compoimd  of  carbonate  and  phosphate  of  lime, 
ciystalline.  The  diameter  of  some  of  thara  myste- 
rions  grains,  the  nae  of  whioh  we  are  onio- 
1 

qnainted  with,  is    of  aa  incli ;  they  an 

8000 
supposed  to  be  analogoas  to  tb«  otoltOis  or  ear 
bones  of  fish,  and  the  presence  of  this  otooonia  in 
the  lower  types  of  organisation  leads  to  the  con- 
clnMon  that  they  are  for  hearing  pnrposes.  This 
vestibule  is  a  chamber  in  which  Uie  anditory  nerve 
is  spread,  and  receives  its  impressions.  It  may 
seem  marvellous,  bat  M.  Savart  states  that 
sounds  are  still  aadible  which  resnlt  from  the  snc- 
cesainn  of  34,000  impnlsea  (Carpenter),  and  this 
probably  ie  not  the  extreme  limit  of  aontenesa. 
These  vibrationc  are  determined,  drher  by  a  num- 
ber of  apertures  passing  a  aoonding  pipe  in  a 
given  time,  or  the  number  of  teeth  caught  by  a 
spring  in  the  same  period. 

(To  be  eonfiKual.') 


CHAPTERS    Olf     CURIOUS    CATEE- 
PILLARS.— APBIL. 

By  J.  R.  S.  Cliffobd. 

WHEN  vegetation,  generally,  baa  fairly 
yielded  to  the  inflaenees  of  Spriag,  and 
almoat  before  many  of  the  treei  have  bam  able 
to  dteplay  fteir  leafgloriea  in  full  perfection, 
a  numerous  and  indefatigable  host  of  inseet  ad' 
veraaries  is  sure  to  be  engaged  in  attacking  bud, 
leaf,  flower,  or  even  the  wood  of  th«  tree  itself. 
Sometimaa  the  attack  is  carried  on  ia  the  broad 
dayHght,  at  other  times  It  ft  ibstdion* ;  tbe  ma- 
rander  lurking  during  the  day,  and  sallying  forth 
at  night,  leaving,  however,  manifest' trace*  of  the 
execution  done  by  bis  jawa  The  fint  goMfal 
brood  of  Ae  caterpilfatrs,  wMeb  prodvtei  o«r 
batterflies  and  moths,  emeige  fimn  tha  tgg,  h> 
great  rart,  daring  April,  though  a  few  «w  delayed 
till  May.  Others,  wliieh  ceased  to  fiMil  fn  t!ie 
early  cMHs  of  Antnran,  and  were  too  oauHons  to 
be  t«inpted  fVom  tbefr  winter  retreats  by  the 
tranelect  ihie  weather  of  Harcli,  cniwl  forth  in 
the  milder  month  ef  April,  and,  regardlew  of 
it*  showers,  regale  themselres  on  the  frexh 
spring  leavra.  "  Vegardless  of  its  showers,"  did 
1  snyT  Ifot  altogether  so;  for  many  cater- 
pillar* aoccnmb  to  them,  and  will  be  "found 
drowned  "  after  a  heavy  rain  fall  chiefly  those 
wbicb  hare  not  lonif  emerged  fhmi  the  egg.  In 
the  gales,  too,  which  contimis  some  seaaons  to 
prevail  through  part  of  April,  otliei*  are  Wown 
from  their  fnod-phtnta  Into  roadi  or  other  poij- 
tiont,  where  they  are  either  readilyseized  by  birds, 
or  die  from  starvation,  through  being  nnable  to 
regain  the  plant  or  tree  which  yields  their  wonted 
diet.  So  that  gardeners  and  agriouHnrista  have 
reason  to  rejoice  that  th«  ravages  of  oaterpillars, 
at  their  greatest,  are  nothing  to  what  they  might 
be,  were  all  circumstances  favoarable  to  their 
nntriment  and  growth.  Tfor  ditist  we  forget  the 
singular  circumstance,  that  in  addition  toextemal 
enemies,  evety  aperies  of  caterpillar  has,  as  we 
believe,  an  internal  enemy.  In  the  shape  of  snme 
parasite,  which,  at  a  certain  point  in  the  career  of 
a  large  number  of  each  kind,  deposits  its  eggs 
npon  the  skin,  and  the  grubs  prodneed  therefrom 
devour,  slowly  or  gradually,  the  luckless  indivi- 
duals attacked. 

Surely  the  most  abundant  of  the 'April  oaterpil- 
lars, is  that  which  produces  the  Winter  Moth 
iCJtimatvbia  bttmata'),  and  common  aa  it   ii^ 


some  of  its  habits  are  very  cnrions.  Indeed,  much 
attention  has  been  directed  to  these  in  late  years, 
■inoe  the  ravages  committed  hy  them  on  the  apple 
and  pear  trees  in  snme  Midland  coonties  have 
been  serious.  The  parents  of  the  nnmercius 
broods  of  these  ravenous  rovers,  which  seem  to 
feed  on  almost  any  tree  in  wood  or  orchard,  come 
forth  from  the  chrysalis  state  in  the  dreary 
months  of  November  and  December  ;  the  male 
moths,  with  semi-tran«iparent,  dull  brown  wings, 
sitting  quietly  on  palings  throagh  the  day  ;  the 
females,  which  are  nearly  wingless,  mnning  ^ong 
the  trunks  and  branches  of  trees,  where  they 
deposit  their  eggs,  each  one  usually  laying  200. 
The  small  oaterpillara  whioh  emerge,  begin  by 
gnawing  the  just  opening  bnds,  when  great 
numbers  are  destroyed  by  birds,  which  visit  the 
buds  in  search  of  them,  and  frequently  destroy 
buds  on  which,  apparently,  no  caterpillars  were 
feeding  :  a  weakness  which  the  gardener  is  in- 
clined to  Tjnnish  severely.  As  the  folisge  be- 
odtnes  full  the  caterpillars  of  Ae  vrinter  moth 
prepare  for  themselves  habitations,  eonstracted  by 
drawing  two  or  three  leaves  together.  In  which 
the  little  tenant  dwells  with  tolerable  saf^, 
thrusting  his  bead  a  little  beyond  it  to  feed,  but 
rarely  exposing  himself  entirsly  to  view.  When 
disinclined  to  eat,  he  reposM  with  his  head  on 
one  side  and  partly  curled  round  ;  and  when  a 
tree  or  shmb  haunted  b?  them  is  tapped  smartly, 
out  tnmbles  a  host,  some  deaeendiog  to  the  ground, 
others  swinging  by  silken  threads.  In  appear- 
ance these  oaterpillars  vary  very  greatly,  the 
general  colour  being  various  shades  of  green,  or 
even  brown  approaching  to  blackish,  a  central 
stripe  down  the  back,  which  marks  the  position 
of  the  alimentary  canal— or  long  stomaoh,  shall 
we  call  it  7 — being  seen  in  all,  and  other  fainter 
stripes  each  side,  more  or  lees  diatinct.  When 
of  full  size,  they  descend  to  tbegronnd,  and  enter 
the  earth  to  complete  their  change,  and  the  sudden 
disappearance  of  them  towarcte  the  end  of  May 
from  this  cause  is  striking  ;  where  a  tfr  days 
before  the  inseot-hnnter,  in  beating  the  bushes, 
shook  forth  thousands,  only  a  straggler  or  two 
appears,  but  the  dismantled  bushes  do  "  a  laJe  im- 
fold  "  of  what  has  been  done  by  the  individuals 
now  reposing  quietly  as  chrysalides. 

A  rather  odd  caterpillar,  not  freqMntly  fonad 
by  the  eolleeter,  becanse  it  is  moat  partial  to 
gardens  and  their  vicinity,  whiefahe  Is  apt  to  be 
nagligetn  In  hnwthig,  ia  that  of  the  Swallow- 
tailrd  Moth  {Ovrapterym  samlmeaUi),  this 
moth  floats  slowly  about  the  hedgerows  on  Jaly 
evenings,  and  la  easily  taken.  The  oaterpillar, 
which  ia  gtMttg  of  Mm*  siee  ia  April,  Is  of  a 
varying  brawn  hoe,  and  looks  exoeedinnly  like  a 
bit  of  twig  which  has  been  snapped  off,  aad  tiie 
reaemblaa«a  <a  kept  op  by  little  fanmpt  along  the 
back,  aknost  resemMIng  bods.  The  elder  is  a 
tree  oti  whioh  it  often  feeds,  aa  alsD  aa  firalt  trMi 
in  gardens  and  orohards,  extending  itself  nsnally 
at  ftfN  length  along  a  branch  when  not  aathig. 
Ia  June  it  anspends  itself  in  a  sort  of  baunoek, 
made  of  MtB  of  leaves  and  silk  iDtemiied,  ht 
whioh  it  tnnw  to  a  paliifa  chrysalit,  apottad  With 
blsA. 

Amongat  the  night-feeding  caterpillars,  the 
individnals  belonging  to  the  genns  Tr^iana,  are 
to  be  detected  at  night,  and  are  occasionally  looked 
for  wtth  a  lantern  bv  those  Interested  in  the 
doings  of  hiwots.  'iiost  of  them  have  lived 
through  the  winter,  and  in  April  they  ascend  the 
trees  at  night  atd  nibble  tbe  bods  and  yoang 
leaves,  retMng  to  the  ground  at  early  morning, 
and  hiding  among«t  the  short  herbage.  That 
of  the  my  handsome  moth,  called  tbe  Broad 
Bordered  Yellow  Underwing  (T.  ffmtHa),  is 
fond  of  making  midnight  exettnioas  on  Mrches 
and  sallows,  where  it  may  be  rather  readily 
fonnd,  being  noticeable  by  its  mmerons  mark- 
ings soatterad  over  the  olay-browa  velvrty  skin  ; 
the  head  is  very  small,  shining,  and  mottled. 
So  also  acts  the  oaterpillar  of  die  smaHer  and 
more  abondant  Leaser  fellow  TTDderwiag  (T.  ar- 
Ikma),  but  as  it  rolls,  when  touched,  into  a  com- 
pact ring,  it  often  falls  to  the  ground  abd  is 
missed.  The  colour  and  marMags  resemble 
those  of  its  relative,  and  at  certain  times  it  ap- 
rean  to  feed  also  on  chickweed  in  the  daytime. 
When  of  adult  size,  it  becomes  a  chrysalia  oa  the 
surface  of  the  ground,  and  the  moth  appears 
abont  a  month  after.  The  Lesser  R'oad  Boroered 
(T.janthina),  another  of  the  family,  in  its  cater- 
pillar state,  prefers  to  feeii  on  gardlen  plasts  of  a 
variety  of  kinds,  feeding  in  the  daytimeon  tbe  roots, 
and  emerging  from  the  ground  at  aight  to  nibble 
the  leaves.  The  most  abundant  of  the  gMas  ia 
the  weU-known  Yellow  Underwing  ^2*.  jM^awhs),  I 


a  moth  which  frequently  enters  houses,  and  is  aa 
variable  as  tbe  caterpillar  which  ptoducesit.  Thia 
latter  also,  like  its  brethren,  lives  through  the 
winter,  but  seems  to  feed  on  without  cessation, 
living  in  the  root]  of  plants,  or  concealed  in  the 
stem.  When  brought  to  view  it  rolls  up  into  a 
compact  ring.  The  colour  is  most  frequently 
some  tint  of  brown,  though  sometimes  the  ground 
fa  yelluwish-green  ;  a  number  of  narrow  stripe* 
run  from  head  to  heod  to  tail,  interspersed  with 
black  markings.  When  it  has  eeaaed  to  eat,  it 
scoops  out  a  slittht  cell  in  the  earth,  and  appears 
as  a  moth  in  June  and  July. 
Tbe  caterpillar  and  ehrysalU  abown  in  oar 


figure  are  thosft  of  t]ie  Brimstone  Buttetfly 
Gorepterym  Jthamni)  :  the  former  begins  to 
appear  in  April  on  the  species  of  buckdiom ; 
the  curiously  soulptnred  eggs  are  de^oftM  at  tiie 
beginning  of  the  month  on  the  tips  of  the  yoimg 
leaves.  Until  they  get  to  be  of  *ome  size,  the 
caterpillars  lie  along  the  mid- rib  of  a  leaf,  when  at 
rest,  and  thus  escape  notice.  Iti  favoarable  seaaona 
they  .grow  with  glaat  rapidity.  I  have  had  them 
arrive  at  their  full  siu  in  t«renty-flve  days  from 
the  time  of  emergence  flrote  the  egg  i  «nd  in  a 
fortnight  afterwards  the  brilliant  butterfly  eomea 
forth  from  tbechrysalis.  The  caterpillar  ir  of  a  doll 
green,  onrioosly  8ha|;reelied  over  with  minote 
points,  with  a  paler  line  along  each  side.  The 
chrysalis,  rather  singnlar  In  shape,  is  green  tintad 
with  }  ellow.  Common  as  la  the  Meadow  Brown 
Butterfly  (Satynujanira),  its  caterpillar  haa,  aa 
yet,  been  little  noticed  ;  it  must  be  got  by  stooplSK 
down  and  examining  the  gnisi  fields  in  April  and 
May.  In  the  day  it  is  usually  at  rest  near  th* 
bottom  of  some  stem  of  gra^e,  and  when  touched 
falls  off  in  a  tight  ring,  remaining  doubled  up  tar 
a- good  while.  This  is  one  of  the  eaterpfllsia 
whioh  has  beeh  called  roUiap-pin  shaped ;  the  inr- 
faoe  is  rough,  and  also  sindded  with  seatteted 
hairs,  and  on  the  last  segment  are  two  little  petal*  ; 
tbe  eolonr  of  the  body  is  apple-green,  with  a 
datltef  atrfpe.  The  dirysalis  is  attached  by  aSIk 
to  tbe  grass. 

An  hiteresting  (kmily  of  moths,  which  hanKt 
aqnatio  p'Mes,  is  that  "which  includes  the  Wain- 
Scot  Motns,  Which  flit  to  and  fto,  as  soon  as  even- 
ing *ets  fai,  «Dme  a}q>earing  in  July,  otben  In 
Aognst  and  September.  Tbe  habits  of  the  eater- 
ptnars  «if«  In  manv  respeets  singular,  most  at 
them  living  through  the  winter,  and  feeding  np 
In  the  Bptltig.  Some  of  these  may  be  readiy 
found  in  April,  in  mamhy  ground,  and  on  tkS 
bank*  of  streana  and  ditcbts.  The  SMoky  'W*bt- 
soot  (iedeanitHmjMtra')  is  a  l<ot(don  insect,  ocoor- 
riiTg  about  tbe  Thamni,  and  common  thronghoot 
tbe  three  kingdoms.  The  eatrrpillar,  yellowish 
grey,  with  paler  lines,  feeds  on  different  prasaet^ 
and  may  be  swept  from  tbeni  wKh  a  net.  So  alstf 
does  the  caterpillar  of  the  Common  WainsooC 
(LeHtmnia piille*/%iihkb  is  fitfl  grown  in  AprO, 
and  is  greVisfa-brown  in  eolonr,  clotted  along  tha 
back  with  Mack,  and  marked  with  delicate  longl- 
todfnal  lioM.  Jn  tk«  reed  mace,  in  many  placet, 
flie  larger  oaterpillar  of  the  ^ali-rash  Moth  {y»- 
%afrta  typha.^  may  be  found,  thoaeh  as  yet  small, 
since  it  is  not  full  grown  till  July.  This  caterpfllar 
ia  long,  and  has  a  smooth  head,  aad  a  strong 
plate  in  tbe  second  segment,  which' enables  it  H 
move  with  facility  within  tbe  steak  of  the  plant, 
where  it  subsists  ot»  tbe  pith.  By  a  remarkable 
instinct,  when  abont  to  sbange,  it  cats  a  circular 
hole  in  the  side  of  the  stem,  comiag  close  to,  bot 
not  tbrough  the  stirfStce,  and  leaviag  a  thin  flltt 
throngh  which  the  fntnre  moth  easily  pn!>hes  its 
way.  Another  Idver  of  fens  and  marshes  is  known, 
as  tiie  Fbn  Wainscot  {  ^&imi<i  j)Ar<r/MV<Hf  If ),  once 
abundant  near  Oreenwich,  and  siill  plentiful  ha 
Cambridgeshire.  THe  caterpillars  live  in  tbe 
rtems  of  the  common  reed,  where  t'jey  may  be 
fonnd  B«ar  the  tip  ia  April.  These  are  rather 
ibaggot^ke,  and  when  removed  from  tbdr  te- 
iireat*,  annrl  abonfe  rutbuuif.   Tb»  kaad  i»  aOaU 
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tific  principles  -which  should  guide  in  the 
construction  of  Telooipodes."  Starting  on  the 
•ssnmptiontliat,  withaproperl/  made  relocipede, 
•nd  on  lerel  roads,  an  economy  of  time  and 
power  is  gained,  Dr.  Clarke  adrerts  to  the 
delusion  entertained  by  many  mechanics,  that 
potter  may  be  created  by  ^mechanical  aids.  Oar 
sabscribers  are  tolerably  familiar  with  soma  of 
the  contrivances  produced  by  saoh  persons — 
suichines  with  any  number  of  toothed  wheels 
and  pinions,  each  additional  complication  en- 
tailing a  loss  of  power  rather  than  a  gain.  In 
the  coDitruction  of,  bioycles  and  other  loco- 
mtchines,  the  principles  to  be  chiefly  borne  in 
p-jnd  and  acted  on  are  safety,  simplicity,  and 
<]uapness.  The  medium  must  be  soaght  between 
fightness  and  strength,  the  loss  by  friction  must 
be  reduced  to  the  lowest  point,  and  the  power  be 
applied  to  the  wheel  as  directly  as  possible.  As 
•130  there  are  two  sets  of  independent  muscles 
in  the  hnman  body — one  below  and  one  above 
the  waiat — it  is  essential  that,  in  a  properly  con- 
structed machine,  the  two  sets  shall  be  able  to 
•ot  either  independently  or  cnmbined.  These 
and  other  objects  appear  to  have  been  kept  in 
Tiew  by  Dr.  Clarke  in  the  construction  of  the 
machines  invented  by  him,  drawings  of  which 
are  given  with  his  book,  and  which  we  reprodnce. 
.fig.  1  and  3  are  a  plan-view  and  a  side- 
t'rawing  of  a  tricycle  of  a  superior  description  to 
carry  four — two  men  sit  over  the  ttaai  wheels,  a 
third  over  the  back,  and  the  fourth  in  a  cushioned 
seat  in  the  middle ;  thongh  the  single  wheel 
may  be  put  in  front,  if  preferred,  and  the  middle 
•eat  be  put  looking  backwards.  Again,  a  perfect 
ehaoge  of  muscniar  power  is  provided  for,  as  the 
front  men  work  a  power  and  half  levers,  and  the 
hind  one  foot  cranks — as  in  Machine  No.  3  and 
4.  It  can  be  steered  from  behind,  from  the 
middle  seat,  or  by  the  front  wheels,  as  the  axle 
is  boxed  in  the  middle.  Foot  rests  are  provided 
as  a  fulcrum  for  the  feet,  and  a  back  rest  as  one 
for  the  bock,  enabling  the  whole  power  to  be 
■pent  upon  the  levers.  It  can  be  dragged  both 
from  the  front  and  hind  wheels.  One  man  on  the 
hind  seat  has  propelled  himself  and  the  machine 
carrying  another  person  with  the  greatest  ease. 
If  the  middle  seat  is  removed  and  the  mid-fork 
is  strengthened  so  as  to  do  away  with  an  axle,  it 
is.  Dr.  Clarke  believes,  the  very  lightest  and 
easiest-worked  carriage  possible  that  could  be 
constructed  to  cany  three  persons. 

In  Figs.  1  and  2  a  are  ihe  saddles ;  h  middle 
seat,  cushioned ;  e  inner  foot-crank  for  inside 
lever ;  d  foot  crank  for  hind  seat ;  e  anterior 
forks  ;  /  mid-fork  fastened  to  anterior  fork  ;' g 
small  hand-levrrs  to  turn  the  hind-wheel,  for 
middle  man  ;  h  the  cords  for  do.  ;  t  movable 
back-rests  ;  k  axle,  boxed  in  the  middle  ;  I  foot 
rest  for  fiont  men  ;  m  the  drag  ;  n  horizontal 
projections  for  toes  to  press  the  drag  on  the 
wheel ;  p  hand  levers  (a  power  and  a  half);  t 
luggage  shelf.  In  Figs.  3  and  4  a  are  the  front 
wheels;  h  hind  wheel:  e  middle  fork;  d  plat- 
form on  which  workers  stand  ;  e  bent  axles  to 
snpport  platform  ;  f  small  supplementary  wheel 
to  prevent  tilting  forwardj  g  slot  or  sliding 
iaint  to  .cngthen  or  shortMi  oarriage ;  h  cone 
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drums  or  pulleys  on  nave ;  k  handles  to  pulleys ; 
I  treadle  for  foot  in  down  stroke ;  m  seat  for  men 
resting.  Figs.  6  and  6  are  plan  and  side  views 
of  a  new  bicycle.  In  this  machine,  according  to 
the  inventor,  all  complications  are  weeded  out  as 
far  as  possible.  It  cai^  taken  to  pieces  in  a  few 
minutes,  and  packed  In  a  box  a  yani  square.  The 
hind-fork  is  curved,  and  may  be  made  tpringi/  to 
distribute  the  shocks  of  the  roadway,  as  well  as 
lessen  their  force.  The  mud-protector  fits  on  a 
square  at  the  top  of  the  front-fork,  the  foot-rest 
with  the  foot-drag  above  that,  and  the  hind-fork 
over  all,  protected  by  a  thick  india-rubber  washer 
and  kept  in  its  place  by  a  screw — the  mud-gnard 
and  the  foot-rest  turning  with  the  wheel.  In 
level  countries  the  foot-rest  will  not  be  needed  at 
at  all ;  and  no  one  shoald  use  a  foot-rest,  t.e,,  go 
down  hill,  until  he  has  the  machine  under  perfect 
control.  The  ordinary  leg-rest  is  a  dangerous 
feature  in  the  common  bicycle.  On  the  new  plan 
there  Is  quite  snfBoient  play  for  guiding  the 
wheel  round  any  curve  in  the  road,  a  is  the 
front  fork  ;  i  guard  ;  c  hind  fork  ;  d  saddle  and 
spring ;  /  cnrred  bar  supporting  foot-rest  and 
drag  ;  g  foot-rest ;  h  projection  to  press  the  drag; 
i  drag.  Fig.  7  shows  a  semicircnlar  metal  clip 
to  fix  underneath  the  foot,  the  better  to  grasp  the 
foot-crank. 


THE  BROADWAY  PNEUMATIC  TUNNEL, 
NEW  TOJIK. 

(Ultutrated  on  pp.  36  and  37.) 

■yXTE  give  a  series  of  engravings  illustrating 

V  T     the  progress  and  completed  appearance  of 

the  pneumatic  tunnel  now  nearly  completed  in 

New  York. 


The  tunnel  commences  at  the  comer  of  Broad- 
way and  Warren-stroet.  The  portal  of  the 
tnnnel,  as  shown  in  our  engraving,  is  a  massive 
omamental,strttctDre,  of  circular  form,  nime  feet 


in  diameter,  its  bed  twenty-one  and  a  half  fest 
below  the  surface  of  Broadway.  The  month  of 
the  tunnel  opens  directly  into  a  large  nndergronnd 
apartment,  one  hundred  and  twenty  feet  in 
length,  fitted  up  in  good  style,  for  the  pnrpoees 
of  a  waiting  and  reception  station.  This  apart- 
ment is  lighted  from  the  pavement,  and  occupies 
the  entire  space  under  the  Warren-street  sidewalk. 
The  tnnnel  starts  from  the  east  end  of  the  recep- 
tion-room, and  extends  on  a  curve  to  the  centre 
of  Broadway,  thence  in  a  straight  line  down  to  a 
point  a  little  beyond  Mnrray-street,  where  the 
shield,  or  tunnelling  machine^  now  rests.  We 
present  two  views  of  the  novel  mechanism  by 
which  the  tunnel  is  bored,  one  of  which  shows 
the  workmen  engaged  in  driving  the  machine 
ahead  ;  the  other  a  sectional  diagram,  showing 
the  details  of  construction.  The  shield  consists 
of  a  large  cylinder,  open  at  both  ends,  with 
shelves  arrangsd  within  the  front  eud  to  reoelva 
theeaith  and  prevent  it  from  falling  too  rapidlf 
into  the  shield  ;  at  the  rear  of  the  latter,  placed 
around  its  periphery,  is  a  series  of  powertol 
hydranlio  rams,  eighteen  in  number,  »}l  connected 
with  a  single  water-pnmp.  From  »i#rear  of  the 
shield,  and  passing  entirely  around  it,  extends  a 
hoop  or  band  of  sheet  steel,  two  feet  wide,  and 
one-eighlh  of  an  inch  thick,  termed  the  hood. 
The  brick  tunnel  is  erected  within  this  hood, 
which  at  all  times  covers  the  end  of  the  masonry, 
and  prevents  the  earth  from  falling  upon  the 
workmen.  After  a  seotion  of  the  tnnnel  sixteen 
inches  long  has  been  erected  within  the  hood,  the 
pump  is  operated,  which  canses  the  rams  to  slide 
(ut  from  the  shield  and  push  with  great  force 
against  the  front  edge  of  the  tunnel,  drivine  the 
shield  forward  into  the  soil.  As  the  shield  ad- 
vances, the  earth  presses  through  between  the 
(helves,  and  falls  down  upon  the  bottom  of  the 
shield,  whence  it  is  removed  in  barrows  and  cars. 
As  soon  as  the  shield  baa  been  advanced  sixteen 
inches  its  movement  is  stopped  and  a  new  section 
of  the  masonry  tnnnel  is  erected  within  the  hood. 
The  shield  is  then  again  pushed  forward,  and  so 
on.  By  msans  of  this  machine  tunnels  of  all 
kinds  and  sizes  may  be  quickly  constructed  under 
the  streets,  without  disturbing  the  travel  of 
vehicles  over  the  snrface.  The  shield  may  be 
readily  moved  around  circles  or  on  grades.  It 
was  designed  by  Mr.  A.  K  Beach,  of  the  SoiefUifie 
American. 

In  the  pneumatie  system  the  cars  are  propelled 
wholly  by  atmospheric  pressure.  One  of  oar 
engravings  gives  a  view  of  the  interior  monster 
blowing  engine  used  by  the  Pneumatic  Tnasit 
Company  for  this  purpose.  Its  shell  (A)  is 
21ift.  high,  18ft.  lon^,  and  ISft.  broad.  It 
contains  two  pairs  of  wmgs  or  blades  (B),  which 
roll  together  in  such  a  manner  as  to  exhaust  and 
compress  an  immense  quantity  of  air  at  every 
revolution.      The  machine   is  made   on  Boot's 

E stent,  and  is  by  far  the  largest  of  its  kind.    It 
as  capacity  for  delivering  about  two  hundred 
thousand  cubic  feet  of  air  per  minute. 


ON  THE  PHENOMENA  OF  COUBVSTION. 

srsciAL  asrosj. 
Da.  Bstuiinii  Vkvt,  r.C.8.,  ddiTered  his  third  leetars  ca 
this  nbJMt  in  tlie  Leeton  Booo  of  the  Soeietv  of  Aita,  Jeha- 
Btnet,  iJUpU,  ea  UobiUj  ef •Dint  last,  u  a  large  aodnnce. 
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1>PBH.  1„  lOTC^ 


Snd.  The  coDdeoied  gu  pre«  k  vell-deflned  tnd  bhllivit 
■pcctnun,  tad  when  the  carrent  i%  of  laJflcimt  intei;^tj  tnd 
tne  ne  u  one,  i^b  ••  chlorine  or  nilronn,  which  gires  « 
dooUe  q>fetrani.  both  ipectn  n^j  he  oDHr^ed,  the  osfs  in 
thnt  part  of  the  tube  oppo^iCe  to  the  mfEa^tic  po(e»  beina 
more  interne  then  that  in  the  main  body  or  the  tube.  It  it 
eoniidered  a^  prored  that  the  doable  wei^ram  ia  doe  U>  a 
difference  of  temperature,  and  not  to  inpuriij  ef  tbe  (ai,  u 
ma  tuppoted  by  M.  Dubromtant.  A  '"7  atriking^refialt 
wu  preiestrd  bj  the  hidrogeo  tuttfs.  In  Uiii  the  lifhl 
traoght  under  nucnetic  inflaenca  bei^mn  of  K  Mght  yeUov 
eotonr,  while  tbe  other  part  waa  oi  a  muniiieen^  neeal^ 
tint,  the  blending  of  the  two  coloun  ttronwr  reeeinblilifl;  in 
their  thadcy  the  aolar  protuberascce  (ref  lamei)  of'  tbe 
•cliiwe  of  1860.  The  eiperimentalitta  tkiok  thj*  effect 
partially  doe  to  the  dccompotition  of  th#  (law  iw>d«|t  tae  great 
■eat  of  the  current. 

Father  Sccchi  ranesta  that  s  iimple  iolntion  of  tbe  pheno- 
nina  obierred  may  be  anmmed  up  thna.  Macnetiim  acta  aa 
though  it  cmtiacted  the  bore  of  tbe  tubes,  and  if)J  producing 
aa  elerated  temperature  eauiea  the  na  to  giro  a  apeetm  m 
aiailar  to  that  which  would  be  girea  in  a  tube  of  email  capa- 
city, and  eo  it  m^jr  be  aacribed  to  diamaguetiam.  In  conclu- 
tion,  be  lays  it  is  impoaaible  to  obaerre  these  pnenomena 
without  comparing  t  lem  with  the  magnificent  phenomena  of 
tbe  aolar  chromoepbcre,  and  thisks  that  by  similar  experi- 
ments it  may  be  possibis  to  carry  the  analogy  farther. 

G.  II.  W. 

[We  are  indebted  for  the  ahoTe  communication  to  6.  II. 
Whipple,  Eaq..  of  the  Kew  Observatorr.  In  reittrd  to  the 
lint  class  mentioned,  we  showed  precisely  similsi-  resnl^  in 
]8fi9  to  Taraday.  We  produced  the  vacnujn  in  aa  ordinary 
barometer  tube,  S^ia.  long,  in  the  top  of  which  a  pUtj- 
num  wire  was  soldered,  tne  mercury  serrinK  as  the  other 
eonductor  ^m  a  Rfaumkorf.  I'Vraday  e;chibited  the  experi- 
ment at  a  subsMiuent  Friday  evening's  meeting  at  the  Soyal 
Institatioa,  whila  lecturing  sa  the  iaductioo  coU. — £d.  JL  T. 
miJt,  X.y-^ctrie  TtUgrmfk  and  SaUwat  Santit. 


ASXBONOMUXIlL  KQTS8  FOB  AFSII.. 

BT  a    FUf«W    or    THE    BoTAL    ASTBOHOI|I  OAI- 
BOCIXTX. 

Tta  Bight  AaeensloB  of  tbe  Ban  on  tba  1st  of  April 
wUI  be  Ob.  i2ni.  31s.,  aod  his  North  Declination  4'  3V 
30'.  He  will,  therefore,  be  close  to  g  Pisclam ;  and 
reference  to  our  mops  on  p.  U,  will  show  what  constel- 
latioiu  will  In  consequence  be  lost  In  hji  rays,  and 
therefore  iDTlaible.  The  Equation  of  time  to  be  added 
to  the  Instant  Indicated  by  a  sundial,  will  on  the  lat 
day  of  the  month  be  3m.  Sd*.  It  will  diminish  until 
the  19th,  when  there  will  be  no  Eqi^tlon  at  all ;  the 
olock  aod  dial  belni;  coiBddeBt.  After  thU  the  8m 
will  south  before  mean  noon,  or  the  Equation  will  bo- 
eome  iobbaetlya,  and  on  the  30Ui,  2m.  fi6a.  mut  bs 
taken  from  the  Instant  of  apparent  tuon  to  obtain  the 
time,  whi«b  a  properly  regulated  oloek  ought  to  show. 
Tbe  Snn  i*  now  longer  abore  th*  horlaon,  In  these  lati- 
tudes, than  he  Is  beneath  It ;  the  length  of  the  daf  at 
the  b^rlnningof  April  being  12h.  53m.,  and  on  the  last 
day  of  the  month  Mb.  42m. 

The  Moon  enters  her  rirst  quarter  at  25  and  a  half 
minutes  past  4  a.m.  on  the  tth;  is  Fallat  lOh.  2810.  on 
the  night  of  the  15th,  when,  as  she  will  be  In  Perigee, 
or  at  her  nearest  to  the  Kanh,  aboof  half  an  hour 
afterwards,  a  high  Ude  mar  ke  looked  for  :  She  will 
enter  her  Last  Quarter  at  4h.  Ztm.  on  tha  aftemooB  of 
the  22nd  :  and  be  New  at  6h.  37m.  on  that  of  the  30th. 
The  Hoon  will  be  in  eonjnuction  with  Jopller  at  49 
minutes  past  10  on  the  morning  of  the  4th :  In  conj  unc- 
tion with  Uranus  at  2h.  28m.  In  the  early  morning 
of  thentqth  :  In  conjunction  with  Saturn  at  3h.  40m. 
ajo.  on  tbe  20th :  in  conjunction  with  Venus  at  ilb.  53ip- 
•m.  on  the  26th :  and  finally  wkb.  Uars  at  4h.  10m.  on 
the  afternoon  of  tbe  9tb.  Practically  the  first  and 
two  last  of  these  conjunctions  will  be  InTislble.  Dur- 
ing this  month  Five  Fixed  Stars,  and  the  Planet  Saturn 
will  be  occulted.  At  Ih.  47m.  in  the  eaaly  morning  of 
the  9tb,  56  Ocmlnomm  will  disappear  at  the  Uoon't 
dark  limb :  aqd  re-appear  at  her  bright  limb  at  lb. 
Stab  At  2h.  ISin.  a.m.  on  the  12th,  H  ^nls  will 
disappear  at  the  dark  Unb ;  to  re-appear  again  at  the 
bright  one  at  4  mlnnles  past  I.  At  48  mlnntes  after 
midnight  on  the  ISth,  b  Virginia  wlU  be  occulted  by 
the  Moon's  dark  Umb,  and  emerge  from,  her  bright 
limb  at  i  mlnntea  past  1.  Tha  bright. Umb  of  the 
moon  will  ooeult  g  Ubtm  at  Uh.  l«at.  on  tbe  night  of 
the  17th,  and  at  6  minutes  past  1  it  will  re-appear 
from  the  dark  one.  The  occultKtion  of  Saturn  will 
take  place  during  tbe  early  morning  of  the  20th.  The 
planet  will  disapp^^at  the  bright  limb  at  2b.  S^,  and 
re-appear  at  tbe  dark  one  at  4b.  5m.  Lastly,  v>  Saglttarll 
will  beoccnlted  by  tbe  Uooiiberoro  she  rises  alter  mld- 
nlghton  the  Si  th;  but,  after  she  has  risen,  wlUre-appew 
from  her  dark  limb  at  S  mlnntes  pastl.  She  Moon's 
age  on  the  1st,  *t  noon.  Is  Q^  daja  ;  She  is  1'4  days 
Old  at  noon  on  the  2nd,  aad  so  on.  At  9  o'clock 
In  tbe  evening  of  tbe  9tb,  Ubratlon  will  bKlng 
a  portion  of  the  a£.  part  of  her  diss  into  Tiew;  while 
at  midnight  on  the  2iat  an  additional  portion  of  the  sur- 
face in  tbe  S.  W.  quadrant  will  become  Tlslble  from  the 
same  cause.  These  deteUs.  as  has  been  before  ex- 
plained, are  given  to  facilitate  the  observation  of  the 
Tarlons  features  of  theLunar  aurfaeew 

Mercury  is  practically  invisible  during  tbe  first  two- 
thirds  of  April ;  but  becomes  an  evening  Star,  and  may 
belookedfor  towards  tbe  end  of  it.  Dnring  the  las 
two  or  three  days,  ha  may  be  seen  glittering  close  to 
tha  hsrlsoB,  to  the  North  of  West   after   Sunset. 


Veniu  is  a  morning  Star  during  the  entire  montb< 
SonUiing  at  9b.  Sim.  a.m.  on,tha  1st,  and  at  9b.  tm.  a.D>. 
on.theioth.  Sheia  atiU  afine  telesooplo  objeot,  albeit 
thf  difference  in  the  thickness  of  her  crescent  is  very 
■parked  when  contrasted  wUb  thf  extraordinary 
te^olty  «blsik  It  exhibited  in  Febnuur.  Mars  is  sUll 
toq  close  to.  tbe  San  to  be  vlsibje.  Jupiter  Is  now 
visibly  creef  Ing  towards  the  West.  It  is  on  th^ 
M«ridiM>  W  9h.  asm.  qs  the  1st,  and  at  Ih.  lOn.  in  the 
a/temoon  on  tb«  aotb.  We  shall  soon  be  laslog  him 
as*  eonsplooons  celestial  object,  for  the  season.  He 
remains  In  Tanrtis  dprlng  tbe  en  tire  mopth.  Saturn  Is 
S.mornlng  Star  until  the  19tb,  after  which  be  rises 
before  midnight :  be  Is,  however,  close  to  the  horlion, 
and  wretchedly  situated  for  observation.  He  la  on 
the  eenflnea.of  SsoJUnjCiiW  Drsfias  may  still  be 
observed  before  midnlgbt ;  his  posltloB  Is  Qemlni 
bas  not  sensWy  nltved  from  that  laid  down  In  our 
littl;.  nisp  <m  P-  470.  Keptune  Is  now  Invisible,  In  fact 
he  Is  a«t«»Uy  Iq  ev^uooUon  with  th«  Snn  abont  8 
o'clock  In  the  iqoinlog  of  the  *4h. 

the  Phenomena  exhibited  Jupiter's  Satellites  ate 
very  much  fewer,  the  Planet's  approach  to  the  Snn 
interfering  materially  with  their  TislblUty.  On  the 
night  of  April  1st  there  will  be  n  transit  of  the  1st 
Satellite.  It,  will  sB»«r  on.  te  Jupttfc's  dls«  at  9b.  7ai, 
On  the  2nd  the  1st  Satellite  will  re-appear  from  Eclipse 
It  9b.  S9m.  SSs,  but  Jupiter  will  be  very  low  down 
The  shadow  of  tbe  ssme  Satellite  will  pass  off  the 
Flsnet'sJlmbatSi-ilm.on  the  next  avenlvg:  the  Son 
faowiever,  wlUonly;  Jdsl  have  fot  atthetimei  Strong' 
twilight  may  also  preveat  the  Emersion  of  the  3rt 
Satellite  friro  Eclipse  at  7b.  19m.  59s.  on  the  evening  of 
tbe  4th  fnm  being  observed.  On  the  5th  the  Ingress 
of  the  Shadow  of  the  2nd  Satiliile  wiU  take  place  at 
7h.30m.  The  Satellite  lUelfwlUpaseottat  the  opposite 
limb  at  8b.  SOm.,  and  its  shadow  vm  probably  be  sesn 
to  foUowlt  at  9h.  6Sm.,  but  Jupiter  will  than  be  on  the 

Pdnt  of  setting.  On  the  9th.  SatalUta  1  will  bo  oocnlted 
at  8h  30m.  On  the  lOth  the  same  Satellite  will  leave 
Jupiter's  disc  at  Th.  S^im.,  to  be  followed  by  Its  shadow 
«,t  8h.  3«m.  On  thp  Ilth  the  Srd  S»teUiio  wlU  re-appear 
from  ocenlution  M  8b.  42w.,  aply  to  be  EcUpaed  by 
Jupiter's  Shadow  at  9h.  290. 2es.  This  Is  only  some 
18  mlnntes,  thoogh,  befcr»  be  will  set.  Tbe  2Bd  Satellite 
wOI  enter  on  to  the  Planet's  limb  at  8b.  iSnt  on  the 
night  of  the  19th.  On  the  Evening  of  the  17th  there 
will  be  a  transit  of  the  1st  Satellite.  It  will  pass  on  to 
Jupiter's  disc  at  7h.40m.,  andlu  shadow  will  cgpteaflar 
U  at  8h.  18m.  Tbe  first  Satellite  m»y  also  be  seen  In  the 
tiriUght  to  re-appear  from  Eclipse  at  7b.  49m.  lis.  on 
tbe  evening  of  tbe  18th.  Five  minutes  before  Jupiter  sets 
— yi».,at  9tv.  lin,  33s,  on  the  night  of  the  lUt,  tttf)  2ad 
Satelltle  will  ra-appsar  from  EoUpsa.  Tha  %td  Satel- 
lite will  be  oeenlted  at  8h.  94m.  qn  the  2Sth,  or  on  the 
succeeding  Evening,  the  2<Ub.  the  IngKH  of  the  shadow 
of  the  Srd  will  take  place  at  7h.  26m. :  the  egress  ef 
the  Satellite  Itself  ooenrring  at  7b.  6ftp.  We  should 
perhaps  add,  that  as  many  of  the  pbenomena,  which  we 
have  Included  InUieforagoIng  list  will  take  place  In 
strong  twilight,  or  when  tbe  pUiiet  Is  almost  elose  to 
tbe  horizon,  ItwiU  require  a  good  telesocqw  to  observe 
them :  even  assamlng,  what  Is  problematical,  tiiat  snch 
an  Instrument  will  render  all  of  them  visible. 

There  would  seem  to  be  some  reason  to  expect  Shoot  - 
Ing  Stars  In  April,  during  two  Intervals ;  tbe  first  be- 
tween the  4th  and  the  11th :  tbe  second  between  tbe 
l7thandUtbof  ihemontb,  Wotoh shoold,  therefore, 
be  kept  about  these  dates. 


LSTXESa  TO  TBE  EQITQX. 


rWe  do  not  h»Jd  outvelreiii  resBepajMe  f»r  the 
of  our  correspoadests.  tB»  BbmiB  rei 
requesM  that  all  oommnnisatlons  should  ' 
n^  aa  brMr «« possible.]    ■     ■     ^     • 


*.*  All  eommnnlcatlBRs  diouM  be  addnmH*!*  tl^ 
Bditok  of  tU  JtoousH.  Mac£a«ia  %  XudsZ  ^^ 
street, Clo»sB»Gaii4en.W.C.  •«.  n  — «•■ 


411  sheanes.  and- Fast  oaeaOidcrat»be.B«d«ank 
able  to  J.  FAsaHonx  Eowa^ob,  ^^^ 


I  wonl4  hBv<  erer7  one  wriu  wk%t  ke  1 

as  much  ^»  ne  knows,  bntnoniore;  and  t 

this  onlr,  but  la  all  other  subjects:  Far  snek  kH 
son  ma/  have  some  particular  knowledge  and  < 
rlepc*  «f  tire  nature  ot  such  a  person  cy^sash  a  Ww- 
taln,  ibat,  aa  to  other  things,  knows  ne  moi«  tM» 
wbateverj'bedy  does,  and  yet  tq  keep  a  s]|Bttei  wlttL 
this  little  pittaase  of  Ma,  win  undertake  to  writa  tW 
whole  bedx  of  pbysicks :  a  vice  from  whenee  niimLlir 
eonvsnlences    derive    their    "tfirinsl      IfirnftiKii^ 


8i»,-* 


J.T."  p.  640  says :  "  It  requires  »t  ICMt»r 


CONSUMPTION  OF  FB0G8  IN  FBANCE.-Tbe 
JSOio  du  Luxtmhomt  stales  that  the  axporutioo  of  frogs 
from  that  oouniry;to  France  has  increased  oenslderably 
of  late.  Upwards  of  200,000  were  seat  In  three  weeks 
b7  ene  deai^r,  and  on  one  day  30,000  wars  seat  by  the 
jams  person.  They  are  sent  priaclpsUy  to  Uhaims, 
Nancy,  and  Faria  A  thousand  frogs  fetch  13  francs 
(10s.  5d.),  and  weigh  60  klls.,  or  about  one  owt  Ao 
duty  Is  charged  by  the  French  Cnstom-honse  on  frogs. 
At  Khelms,  25  pairs  of  (Togs'  legs  can  be  bought  for  60 
centimes.  Tbe  autumn  wid  spring  are  tite  best  times 
of  the  year  for  i^oge. 

COMPOSITIONS  FOB  THB  BOTTOMS  OF 
VESSELS.— Mr.  GIbbs,  of  Milton-stiwet,  City, 
proposes  to  coat  tbe  bottoms  ot  iron  vessels,  to 
preserve  them  from  fouling  by  the  employment  ot  a 
mixture  of  tallow,  or  othqr  greasy  or  fatty  matters 
and  resin,  to  whleh  la  added  a  saturated  solution  ef 
sulphur  (m  eaustio  or  carbonate  alkali  or  lime).  In 
whleh  copper  has  also  been  previously  dissolved.  Tbe 
compositions  are  prepared  by  the  agency  of  heat  or 
otherwise,  and,  they  are  to  be  applied  hot  to  tha  ships 
or  vessels  by  means  ef  a  bmah.  The  composition  is 
prepared  byi  taking  sulphur,  snob  as  is  known  in 
commeroe  uadoi  that  term  In  tbe  proportion  of  171b. 
to  621b.  at  potash  leyaot  3tdef.  streagth,  and  lib.  of 
pleoes  or  plates  of  copper,  whioh  an  all  gtixad 
together  la  a  vessel,  heated  by  steam  ot,  otherwise,  the 
heat  being  kept  up  antU  the  snlpbur  and  eoppar  are 
thorough^  dissolved.  In  «Dolhar  vessel,  heated  in 
like  manner  as  aforesaid.  Is  mixed  tallow  Iq  the  pro- 
portion of  7icwt.  to  l^owt.  ot  resin  or  resin  oil,  and 
the  heat  Is  to  be  kept  up  qntll  the  mixtaie  Is  well 
liquefied.    The  two  mixtures  thus  separately  prepared 

Ehly  amalg        -    ■ 


mraulng.  I  assume  a  6ln|  refracur  to  see  the  SatiUiek 
oftlrsnua"  Will  he  kindly  tell  me  where  thereSft 
71a.  In  England  which  will  show  the  two  brighiaiK 
ones;  or  an  $tn.  that  will  exhibit  all  four  of  tbei^ 
Moons  t  The  possessors  of  such  Instromeats  shogiti 
If  ibey  be  readers  of  Tbe  K!iot.iHB  Hecbamic,  tn  Oi* 
interests  of  science  publUb  tbe  aamea  and  addnaaef  at 
their  makers  In  your  columns. 

Id  answer  to  *' Jupiter,"  (203a),  P.  «ft  the  ebeaMMj 
form  of  Equatoreai  with  which  I  sm  aequalate«  S 
the  InventloD  of  a  Mr.  Vallanee,  and  la  described  wltl% 
enEr»vin(;B,  Bt  p.  r04  of  yiurtpcoiid  vr'ininc,  f^'o.  trrt. 
A  ii..U'li  lij'i'fi'  tlaborutt -'ne    i*  l]^uf(nJ  '.u  jj   ':>i.  Vol. 
8 of  'I'lir.  tJsc^i.ih^ft   Mfimmmc,  iNo    11^};  ituil  tbjpi 
laitiT    [if>s»i'w>'..  ilie  &it>aj;tat,'a  of  adjiutsblllty    u> 
dlJTortut  Ibiitiiileft^  u£  is  ^-f  liic  foriD  iiiitiwn  ae  that 
"imiverfliLleqmtoresl.''    The  irI[iod  r^twiid  ^bnwn  la 
your  t'DfrrjiTiu^H  ihou^b,  fchotild  btM-aTttully  f^ht-wei^ 
aa  vihrollon.  erealer  or  ItW".  will  taku  pltpe  witli  the 
bent    [joBtlbk  wciodeu   le^i^e^l  »upiruTt.      A   brirk  ot 
Utiun    pltr  is  the  only  li-iUimalc  one.     Uotne   an4 
Th'jriitbwoivc,thBoptlclaus,ufSe«Kine-nri'et,  Ijon- 
doD.  luuke  achttiip  niad  i-fficL^DtiDOnutlng  r,nihfsprln- 
cli'lf      11.  liuweTtr,   ■Mupiter  "  »ttks  exfolknw  aiii^ 
nbt  ijjcrely  Ictff  rost.  I  Uuve  nr>  beBUatlcm  in  l^^yin^ 
that  4hemoft  ('OrfL'Ct  rbrm  uf  £^bttU>rvat extant  b  tb^ 
ol  Cwikf>  mill  .s..D«.  (if  Ynrk,    A  Dtllmej-frolject  glas% 
on  iL  i'oi)kc  moutjti^tf  wpiild  Le  the  ^^ry  luxury    ov 
ob»-^rvflliouiil  u^tronoDiy. 

[  am  ujiDwiire  chat  1  ever  promtwd  to  do  oiore  ibs^ 
exuiiiltie  ihc  rrgion  round  about  Mirsr  Afld  Aloor.' 
1 11  ui  VLT}'  i-i'J^aii!  that  I  never  ^ut  qjjsrif  the  dreJir^ 
and  ilinU'iilt  t&nk  rJ  giui^lii);  the  msgtiitudij  of  f^tif 
poltiL  iitlj^bt  I  mlgln  pick  iii>.  IJuw««r.  sa  a  matter 
el  fact,  tbe  weaihtr  iiha  bet'ii  ^o  wrttchedly.  bad  lor- 
tbe  luttmuulti  or  two,  imi  nuKr  tn  put  *  »t«p  10  mcrft. 
stijr  L^jizSni^.  If  your  coriepj^urul-ur  wilt  ^^usure  me  %, 
ni;;]it  Bt  mice  jiiomtlfrS  eliilI  cIcucJleiiA,  i4id  etatc  Iff 
your  cclumiiB  fcr  what  daiu  \x  hat  teeured  It,  I  %\^ 
devote  tbatnlght  to  bis  interests,  ^ 

■  ■  ■  ■  '       *  H^ 

Satellites  before  suBsat  on  the  2|llll  of  I*stFehrt 
I  may  observe  that  iu  deapitlon  niust  be  remark 
sharp,  as  must  also  your  correspondent  s  eye ; 
further,  that  the  olr  must  htive  ben  execpflonuly  < 
on  tbe  occssipn  to  which  be  ref ei  s.  The  Instrument 
of  wblrb  he  speaks  could  shew  Pilaris  («  2nd  magni- 
tune  star)  ax;i  p.m.  on  a  eunny  day,  were  the  air 
tolerably  free  ftom  vapour,  bijt  thrn.  at  he  Itpowa^illfc. 
Pole  SUriaintbe  least  Illuminated  part  of  the  sKf.  I 
.  question  extremely  If  be  cquM  pick  up  a  Srd.  manl- 
finde  stu  ia  any  portion  of  liie  mtlfent  ud4v  1% 
circumstances  specified. 

■rae"lrirt»  Mechanic"  (S0«1,R.  ttO.  vrflj  "n*  , 
21n.  is  thelmiolmum  apertuneof  a  telescope  with  wh 
he  can  hope  to  dd  any  good  whatever  In  a^onoml 
Ttljie  ts,ng^  of  this  li.venr  Itmi 

■~A">OorlJul»(2140), 
expeod  his  £2  in  tbia 


are  to  be  mixed  together  and  thoroughly 
by  agitation  in  the  heating  vessels. 


tlgamtted 


observation;  Sipdt 
Indeed;^ 

p.  21,  shoi^d,  ta  anmeain^ 

-^, ,-     ^, ^  pnrchafj  ofa  Bin.  speculim.. 

Assuming  it  to  be  properly  parapolisedi  It  would  hf, 
equal  in  separating  power  to  a^  achropUio  of  tte 
same  aperture,  <.&,  would  divide  doublsstus  O-'ST 


nfflctenOy  beyondiM 
ary  t\ifA.  to  suJtVft 


than  a  pair  of  stars  2-'5  distant  from  es«h  other,  SDO  %. 
standard  Ilth  magnitude  star  would  bsitis  minlmnmt, 
visible,  whlha  with  «  Sin.  spepalum  yonc  corr««Bovr 
dent  would  see  those  ot  the  i&3  magnitude. 

"H.-y."(2l99),p.  «,  shoul*  raajjlYoU,  Vm.  wA 
IX  ot  the  EMaLisaMECBANic. 

"  Ethardo"  (2221),  same  page, 
the  eye  tube  ofj  any  telescope  sal 
point  ot  sAJostmcint  for  ordinary 
own. 

If  "  Neptune  "  (t294),  has  been  a  snbserlber  to  th» 
Eii(Qi.iBii  MxcHASicfor  any  length  of  time,  hemnat 
know  that  I  have,  over  and  over  again,  declined  i»- 
solve  Equations,  or.  In  fact,  to  execute  any  merely 
mecbanlealcomputatlon,  or  "dosums"  In  any  shap» 
or  way.  But,  evqn  If  I  made  aa  eaceptlon  In  hie 
favour,  I  could  not  do  It  with  the  data  which  ho 
gives.  There  1(  not  a  single  sylUNe.4boi|(  the  retme- 
tlvo  or  disoerslve   Indices  of  the   crowm  snd   fllsk, 

?:lasBes  tbst  ne  proposes  to  use.  1'he  sols  Item  of  in- 
ormatloD  is  confined  to  the  assertion  that  be  means  t% 
Me  a  crown  lens  of  6tt.  lObi.  focal  length.  Now,  If  b* 
has  got  bold  of  two  of  Chance's  discs  of  glass,  of  wbieh) 
tbe  dispersive  powers  are,  probably,  eomeiprhere  abeot 
'065  for  the  fiint,  and  'M9  for  the  crown,  I  do  not  "~ 
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kow  he  ekn  poMlbl^  uhromKtln  inch  crown  rusam- 
iMfif  fooiu  to  be  etc.  lOln.)  without  combining  It 
wuli  a  flint  one  of  about  9tc  Sin.  focal  length;  wbich 
woald  eauM  tbr Joint  foena  to  approach  to  some  2.1ft., 
■ftUt-loagm  thaa  heseebi  to  obtain.  Tbis  Is  tbe 
raaalt  of  tbe  rciy  rongfaeat  cAoeelTable  ntlciilalfon  on 
the  marain  of  «iy  wrRloe  paper,  and  bas  no  pretcn- 
aloa  to  be  eonstdervd  rigidly  accurate  tbroucb. 

If  "Kepnine"  will  ret  " Coddln^on'n  OptlCi," 
can  Q«e  a  table  of  lo^arttbms,  and  will,  Bnt  and  fore- 
au»l,  deMrmlne  tbe  refraeclTe  and  dispersive  poweri 
el  tbo  taaterialt  be  propMes  to  trorlc  witb,  be  ouelit 
to  bare  no  very  liard  taak  in  ^ettlner  out  tbe  curves  for 
%tin«tr.  It  la  not  >o  mneh  a  tlifficuU  calonlatlon,  la  a 
toacmod  very  dreary  ona. 

•£t*LLOyr  OF  THB  &OTAI.  AsTBOKOtllCAX  SOOmrT. 


^BntECATOHT  AKD  EXFLASTAtefttr. 

fka,— Botwell  reoolft*  of  Doetor  Jiibttson  that  "  A 
Ikdr  onee  uked  him  boW  be  came  to  deflne  Ptntem 
Chenw  of  a  borae  t  Ibatead  of  uaklaf  in  elaborate 
ttfsatt,  aa  ahe  exited,  be  at  enoe  answered 
*'  Igaorao«e,  Madam,  pure  ignonnce."  iTay  I  be 
fefivwcd  to  Tlndlcftte  bylelf  In  the  same  way  Wltb 
Mrfenoe  to  the  cbarge  brooKht  ag^ainst  me  on  p.  855 
Vf  "  Omtrron  "  df  Joking  at  hla  axpensc  ?  D'Arresfh 
«bln*t  t  dldkaow;  tbe^iaue  of  tbe  computer  of  ita 
XpbtmnH  I  did  hot  know.  I  was  thabkrul  to 
"Iwieron"  for  ibe  oStt  of  irbat  I  Know  would  be 
tt*e*al  to  a  eon*iAiT«ble  bomber  of  obaervera,  and  I 
t«Ok  t*rt<«t  I  bellertd  to  be)  bit  ipelllng  on  trust. 
JIpk  {lb  fiiiHijiai 

If   it  will  aHord  Mi.  Proctor  tbe  rery  imaUest  aa- 

tiaTmetldn  1  will  cAoMrtbat  I  tblnk  it  extrenelylikely 

tbM  twaa  wnotita  my  coaJectura  as  to  tbe  poaaible 

«>od*  of  actio*  af  an  o^eet  glaaa  of  large  aperture  in 

i«nderlDCMIar  <et*ll  YMlble  ;  bat  «t  tbe  <ame  lime  I 

mmtaaanrebfao  tbatttwaanot  to  eacape  making  ihla 

•dmiuion  tbat  X  terminated  tke  diacoaaion,  aa  far  aa  I 

waa  connmed.    To  render  myaelf  amenable  to  tbe 

ekarge  of  oeaalng  to  a>gne  wben  I  Ond  argument  golnt 

agaisat  mc,  I  oogbt,  aa  It  leetna  to  me,  to  coniinne 

to  argaa  whan  I  am  on  tba  winnloi^  aida ;  «rbi  im  '  It 

U  notorioaa  ta  erery  on*  of  my  brother  roadera  oi  the 

SacLUB  Mecbasic,  tbat  I  bare  eacbewed  dlaonsalon 

■mi  imitio,  on  erary  moot  point  whatever.  I  have  in  the 

oat«et,aaidmy  aaj,  and  If  ever  a  aecond  letter  from 

B«  baa  appeared  an  the  sameanbject,  it  has  bero 

aurely  ezplaoatory ,  ortorcmovaaomemlaconception 

-•f  my  meaning.    I  anppoae  that  there  are  very  few 

vea  of  aeienee  who  would   value,  or  defer  to,  Mr. 

Fnctor'a  vplLion  moreehaa  1  aboald  ;'biitevtniM<b 

deference  and  appreciation  wnnld  not  prompt  nie  to 

«ramp)e  np  «  polcmleal  pewtsr  ipot  merely  tbat  I 

■nlijlit  BRwe  among  Kr.  Pnetor'a  ■•■troi 

•A  Vr- - 


ordered  to  make  a  map  of  London  from  them  ;  and 
whether  be  would  be  contented  with  them  an  tbe 
ground  that  they  might  poaslbly  be  useful  la  ao  re- 
mote a  contingency  ? 

There  la  a  popniar  anperstltion  that  the  materials 
A>rtHe  nseot  tbecomputera  of  tlie "Nautical  Almanac" 
are  aupplled  by  the  Royal  Observatory  at  Greenwich, 
la  the  theory  of  the  Joviaa  System  beneath  the  notice 
Of  that  Aneust  Establishment ;  or  do  the  Reads  of  ft 
consider  tfiat  n«  the  servaata  aay)  "it  la  n«t  their 
place  "to  help  to  rtmove,  what  I  must  persist  in 
considerlBe  to  BS,  ablot  from  our  National  Kfihemerls? 
I  faar  that  li-c  have  bare  only  another  illajtrallon 
of  the  truth  of  Ike  old  proverb,  tbat,  "  Ifbatlk  evsli^- 
body's  buslnes<i,la  nobody 'a  bnsinesa." 

I  suspect,  h**re**r,  that,  after  111,  It  fa  *iei*ty 
a  oncation  of  money.  Tablea  are  aamaWhat  aostly, 
and  uatll  pubtfo  optafon  la  brought  to  bear  vcrv 
much  more  directly  upon  the  hmia  Cf  the  State 
than  It  Is   now,  there  will  always  be  ereat  dim 

enlty  In  teiHai """"      '"  "^       ~ 

for  an    ' " 
Immad 

Immedlato  bbjeot  of '  this  ditonatlMi  la  concerned. 
tbouKh,  the  abolition  of  a  single  embmay  to  ane  of 
tba  bappirly  little  Gi<ra«n  Courts  waoldpayfor  the 
tables  demanded  at  oooa.  The  Hmt  year's  salarfcs  of 
tba  well-brad  hangen  On  who  Idle  there  at  the  Public 
Cost,  would  more  than  aalBce  to  aeciire  ns  tmatworthy 
data  to  eliminate  aflarlnfr  diaaenrenant  Hota  what 
Is,  otberwlae,  a  perlMt  marvel  at  kcburaify. 

i.  fe£lov  of  Tffii  ttbTAi,  AartiWHWiiuia.  ttlemit. 


II.  in  uuw,  lucre  will  always  or  Kreat  Gim- 
In  teniae  peeuMaty  aid  from  llle  Ixchequer 
nytUingr  Vie  asa  of  Which  OoOa  not  apaeal 
dfately  to    the) official  niaa.     it  far  aa   the 


the  subject,  from  some  good  treatice,  such  aa"Har- 
schel  on  tbe  Telescope  T'  as  bis  queatlona  at  preaent 
evidently  ahow  he  needs  more  information  than  apace 
will  permit  in  the  pages  of  the  Uechabic;  for  al- 
though (our  worda  would  suffice  to  anawtr  hia  qaea- 
tlotaa,  I  fear  the  Infarmation  would  not  he  of  miuh 
adrvice  to  him.  W.  PdiiXIM, 


THE  SUPPO  88D  PLANET,  VULOAH. 
Sra,— Some  of  your  readers  may  be  interacted  in 
laarninetbat  another  aystematio  search  for  the  an»- 
jpetrtra  iStra-mercnrlal  planet,  Vulcan,  commeaced 
on  march  20.  There  will  be  about  tncnty-flve  eentla- 
ia^ii  engaged  in  the  affair,  mi>ny  of  whom  arelntbepoa- 
•esston  of  very  powerful  telescopea.  The  obaervatlona 
will  extend  over  the  period  fr»m  March  SO  to  Aarll  10: 
During  thfg  time  the  solar  discs  will  be  cantmaaUr 
under  observktion  when  rlaiblD.  The  following  are  tbe 
names  of  observers,  together  with  a  description  of  the 
telescopea  employed  and  the  times  of  observation  :— 


PUAOw  or  vus  BoTAi,  Amnnioiii^£  aMattr. 


litGHT, 
Mr,— Tlia  mtoi«rfai«(  tatUe  wm 
renulienmttagfltr.  A.  J.  Smart 


:)P.< 


taiMit   the 


IfumI 

<rf  Vb-  [Natobm-of  VMa- 

lalatioas  llat*aa*ii<raeeDbd. 


AS.0(«lQ(to,(WP00O 

♦rr.oooooo.ooooJo 
M6,0ioooo,oiinooo 

M6,000(!0«,0(10000 

'TT.oueooo.oooow 
as,(ioDooo,o«oo«o 
ei>s,oaoooo.o(HX)oo 

dw.oooooo.nooooi) 
TW.ooooon.oooooo 


^fl*  reference  to  the  request  of  "T. A."  on  i>  M8  1 
tarttrnret  my  InaKcirtrto  make  even  a  e^SsJ^Jih 
HSS^y?' "  *?_"'•  ""O"  "''T  ""e  more  reframlMe 
«5hirf%.'??^?  ■"  »'«*'"  ■'  times  frJmtto 
S^i3j,?'«JS'i*^^"*™y""  '"'"<*'*  "Kra  phot™ 

SlSg:?^.T"'.''»y.  i°«uacl«t  on  another;  but,  in- 

5?lJw^?^.t!22r"'*''**^"»  •«"»  ^  'olio* 
•?e^;  ..7"  *\*"^  content  t»re««c>alte  It  Ha  a  fact 
y  "^»  ««*mpUB(r  to  account  lor  ST^  "  "  ■•  a  lao., 
a.  jrauLov  n  «aB  Sotax  AandiioidcAX  SociteT. 

*B«'*irATJTICM.AtlrA3TiC"AOT)  "J".1S.A.S." 

->hn?^nT»f^?  'IP^ It  ""**«•  »>>»  correoiBo^a  « 
^*  ••••rtio*  of"  W.  B.  P.."p,  M,  that  "  It  IB  the  dntv 

£n|>erin«endent  eftbe  "NBotkai  AhttaBae."ka  abeh  lb 

lSf%!S'S.f*  •**  ^'5  •«.«>"*<«;  <rad  that    Mr. 

Kr2JS.2°i'»  "^^'  tOaUtfw  than  /am. 

»£S,f!^^-  *<»*^f.  >•  ••  Mttle  wider  than  thla. 

«d  2S  eoweapoBdent  doea  not  mean  to  etatend 

ka?'i^^!2iii*^'^i!°f"  »'  Japltor'a  Satellites 

fc^j;?^S?**L"""?  ^~»"  •»*«  eufflced.  a  long 

5SJ5^'ii?.'"J'  fcrmed  the  baala  of  t:6w  and  im- 

Wgr«<»olea t    SoppMe  that aman had,  ia  the  year 

^S?vS?.*'C'»PJi''-  ranlfaCihedrmltaZSn. 

^m^aMM  ukanaaerlaaef  borliontBl  abgleaanb- 

SjSir^j!^  *""'2»  ''•^'*  «k«"fc  •?!»«•  Snppdae, 

2''«^J^tye»r  after  year  he  PublhlKd   hla  wSrulta' 

iSl^laH^  l^ti"^^"'  "»•  «*n»tthijgr8andldly 

^Si?2!H%i!l.'^?^'*"»  *"  ••  »lSmiinably 

«MWnd«ad  badly  dIvMed  that  K  oonld  taot  be  de- 

ffiiljf^.iai^?*'  within  3  degrees !    AwnaliiK 

Irlilt^-  *ISS*  yeTOthBaHKIedlBpoaed  tolaoKfi 

«l2ir,*5£S^'"£?'  obaerrer,  Wheal.  In^la  Year  of 

SJt?n*'?i^**'"»""'^  *«»  pattBcatlon  of  inch  ad- 

■JUeOly  emyeona  reaoltt  on  the  -eroimd  that  they 

|Urnt  •nmedagrprove  of  the-*r*Meat  mte,  la  coneo^ 

»%il!lr'^?^ ""  •n»t«««»t«J  ooaatmctlOB  and  ad- 

IMtanto  }   Iwooder  what  B<r  Henry  JItirfeB  wtMH 

nr  K  h«  ««M  iMtilstM  40  >«a«h  oalerlkk  «od 


TBE  MTLTS  or  JUPITES,  Ah. 

8ni,— Many  thanks  to  Mr.  Praetor  and  "y.feA.S.," 
for  their  anewera  to  my  queation  on  the  above  aiil^eet, 
and  particularly  tollr.  Denning,  khoaeeonclaeabd  ap- 
propriate letter  (page  «S3),  la  all  thkt  could  be  desfrod. 
I  regret  that  I  cannot  aay  ao  much  for  Mr.  Gfovor'a 
letter  (on  tbe  same  page),  and  bad  he  given  the  Itame 
attention  to  my  remark*  tbat  he  auppoaes  I  have 
fkilfd  to  give   to  Mr.    Browning'a  nmarka   in    the 
Studeni,   Mr.  G.'a  letter  might  have  been  more    to 
the  point ;  as  It  is,  he  makea  the  question  (if  I  under- 
Btand  him  rightlv)  a  queation  of  c*roma<ic<^,  Instead 
of  one  of  rtlatwe  lummotUy.    In  my  letter!  purposely 
avoided  the  word  cotour,  te  prevent  mlwooeeptton, 
but  aa  Mr.  Graver's  letter  la  almoat  excluaively  on 
colour.  It  f alia,  ao  far,  (o  touch  the  queation.  Leat,  how- 
ever, hla  remark*  abould  be  considered  by  aome  of  you  r 
reader*  to  be  a  satisfactory  aaawer  to  the  queation  In 
hand,  I  cannot  allow  them  to  paa*  uimotleed.    In  the 
firat  phoe,  there  can  be  no  doubt  tbat  large  apertn^a, 
eomblned  with  high  powers,  are  nece»»ary  to  bring- but 
delicate  gradationa  of  eolonr  or  ebromatistty ;  but  tbe 
•ame  rale,  I  Imagine,  dobs  not  apply  to  tbe  broad 
masaea  of  ttght  and  ihade.    Aa  an  Inatanee  bf  thla,  I 
may  nMation   that  When  oalng  a  3ln  refractor,  by 
wray,  atmultaneoualy  with  my  9in.  reflector,  the  dark 
belts  have  appeared  much  darker  with  31n.  than  with 
OIn.  aperture,  notwithstanding  the  advantage  which 
the  refleotor  pessesaed  over  tbe  other  In  point  of  defi- 
nition, anda  pteoiaely  almiUreftaot  waa  produeed  by 
diminishing  the  aperture  of  the  mirror.    Jiut  In  pro- 
portion aa  thh  diluted  the  brilliancy  of  tbe  bi^bt 
iMlta,  ao  It  rendered  the  dark  belta  atlU  darker,  and 
thua  the  lame  rttati^  contrast  between  the  light 
and  dark  belts  remained  uttcbaDged,  whatever  aper- 
ture waa  used ;  and  more  than  this,  wben  the  air  has 
been  nnateady,  I  have  alwava  found  the  belta  more 
poaitive  and  eonapicuou*  with  a  amall,  than  with  a 
large   aperture.     I   eanaot  quite    ap-ee    witb  Mr. 
Qrover  a  opinion  tbat  no  pigments  oi^ateriala  with 
which  we  are  acquainted  can  be  made  to  accurately 
repreaent  the  diHerenoet  which  do  exlat ;  and  yet  he 
baa  Jnat  admitted  that  "Mr.  BrownH^r'a  drawing  la 
too  vivid  In  colour."    Perhapa  Mr.  Gpover  can  throw 
a  little  mom  light  upon  this  apparent  paradox.  In  the 
meanwhile,  my  humble  opinion  la,  that  at  the  period  at 
which  Mr.  Browning'a  drawtag  waa  taken,  Jupiter 
appeared  even  eiore  vMd  than  the  engraving  In  tke 
StMent,  and  I  cannot,  for  myoTmpart.aeethealigbteat 
difflouity  In  finding  plgmenu  that  would  have  exactly 
exprasaed  tbia  brilliancy,  without  tbe  heavineas  and 
opacity  wbibh  now  exlat  in  the  engraving,  and  which 
fault,  I  cantaot  but  think,  1*  more  the  reeult  of  acci- 
dent than  of  any  error  In  the  orv<IM2  drawing.  Again, 
the  final  paragraph  In  Mr.  Grover'a  letter  win  nocl>ear 
erlildam,  for  if  delicate  gradation  of  shade  require  to 
be  ao  mn«h  hxagcerated  to  give  aulBclent  Intenalty  to 
tbe  ligbts,  how  la  It  that  artlata  are  able  to  give  In  a 
palntfng'nie'relattvedegreea  of  light,  ahade,  and  per- 
apeotlve  to  the  clauda  of  a  anmmer  nv,  and  yet  pre- 
aerve  thtonghout  auoh  a  glowing  inminoalty  a*  to  far 
exceed  ithebrlghteat  tints  of  the  landacape  ?    Unfor- 
tunately for  the  aeienee  of  aatronomy,  It  would  aeem 
that  bat  few  akflful  dranghtamen  enlfat  their  Ulenta 
in  her  aervice,  hod  ao  difflcnltles  are  made  of  things 
which  ought  to  be  comparatively  easy ;  If,  however 
we  are  yet  to  g«la  any  further  knowled|;e  of  the  phy- 
alcal  constitution  of  theae  remote  worlda,  it  can  ouly 
be  by  acnipnlosa  accuracy  In  obaervailon,  rieliaeatlon, 
and  deacripUon,  and  anything  emanating  from    ao 
good  an 'authority  as  Mr.  Browning  certainly  daerva 
criticism,  knd  tbat  la  far  more  than  can  be  said  of  tbe 
mieerablo  Mtempta  at  planetary  drawing  which  tao 
often  find  their  way  into  pubUo  Journals  knd  treatlaes 
on  aatronomy. 

In  anawer  to  the  queation  hy  "  Iota  "  (page  22).  I 
may  tell  him  the  annouocemeut  by  Mr.  MTray  aa  to 
the  aeparatlon  of  tbe  cloae  pair  y*  Andromedae,  by  Mr. 
Buckingham's  refractor,  waa  made  in  the  "  Aatrono- 
mioal  Hecflreer  "  for  September,  1887  (page  2»1),  and  aa 
he  apeaka  of  the  glata  being  "loat  finished,"  the  obser- 
vation referred  to  must  then  bate  been  quite  recent. 
The  oeetral  dhtanee  between  the  eomponenta  of  this 
pair  la  commonly  estimated  at  halt  a  second.  The 
late  Mr.  Dawea'  measure  In  188.1,  was  O'M  ;  moat  ob- 
eervera  agree  as  to  Ita  belni;  rather  over  halfa  second, 
although  Mr.  Browning,  tn  hie  "  Plea,"  aays  It  U 
under  baK  a  aeeond.  At  any  ratio,  the  diaerepaneles 
are  not  groat.  I  believe  the  two  stars  stilt  keep  about 
tbe  same  distance,  no  wideBiiig  havfag  been  aa  yetob- 
aervad. 

WtAvegard  to  Andrew  Joteiean™  th^lrle*  km  tikgo 
at,  I  ahooM  vteommeiid  Ii«>  to  rtada  UtHeueisron 


B'i  i»t-t  s   i    *i; 
S«vK«we!ik-   ^    SjjeVr^ail 
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There  are  aeveral  gentlemen  who  Intend  maklUf 
aplar  obaetvatiooa  at  irregular  times.  These  Inclofi 
J  Birmingham,  Tnam;  Henry  Pratt,  Brighton  i 
Edmund  Nelaon,  Londob;  Cjpt.  B.  Chichester,  Par- 
!?'5r'  S.ndderafleld ;  H.  M.  Whittey,  Penarth-  aM 
A  W.  Blaekloek,  of  Manchester.  "«"•.  ana 

Should  a  transit  of  the  enspeeted  planet  oeete  fl>* 
»oaltlon  of  Itt  path  acroaa  the  aolar  dfac,  ttTuio 
onnpled  fn  the  tecnstt,  and  Ita  apparent  diameter  WIU 
he  mrefttlly  noted.  If  the  obeerver  poaseaa  mloto- 
m  a  trio  apparawa,  neaaure*  of  It*  poaftlon  on  the  dtoe 
will  alao  be  made.  ^^ 

The  faet  that  the  period  of  maxfmmn  frequenbtot 
the  somr  epota  has  aiTlved  will  pive  additional 
ta  tereat  to  tbe  obaervatlona.  I  wtll  duly  report  to  voa 
paiUenlar*  of  the  reaolt  i~  v  w  ^»u 

tnxXtAH  t.  Dennino.  Hon.  See.  ObaetTiSK 
Aitronomioal  Uodety, 


POISOWOCS  POSTAGfi  STAMPS.) 

»..?'&r^'*  ™r*™<*  to  Mr.  Denroy,  I  canndt  hcte 
thinking  that  hla  frlend'a  Illness  n-as  not  citafed  Hy  Sa 
eompoaidon  On  the  back  of  the  stamps,  which  ooinlat* 
only  of  dextrine,  or  afarch-gom ;  and  ko  far  from  betac 
S!'^'"'*?""*' J"  ■eWklly  nutritloua  It  la  far  -mora 
IlkeU;  to  have  been  eaueed  by  some  .f  the  red  coloUrSS 
matter,  which  so  easily  comes  off.  In  ^ettlnra 
quantity  al  stamps,  some  portion,  more  or  \em.  would 
probably  be  swallowed.  Sy  the  way,  do  you  anppoaa 
it  is  generally  known  that  penny  and  twopenny  ataton* 
co.t  more  to  print  than  the  hiRher.priced  ajid  mne 
elecant  varieties  the  former  being  copper-plate 
printed  and  the  latter  surfnce  primed.  Tb&^e<miaa 
curious  anomaly.  Let  me  thank  several  who  have 
knawercd  queries  of  mine  lately,  and  congratulate Tou 
on  the  Improved  form  of  our  Mecbamc.      a!  sTcT^ 


IQUATION. 
8i«,— "Hugo"  tightly  eonnlalna  M  my  sHp  tn 
not  putting  Blgna,  hiTt  be  has  fc  Ihe  letter  part  <i  hla 
letter  overlooked  the  fkct  that  I  have  not  uk(in  the 
square  root,  or  why  do  I  axe  the  sign  ^  f  A*  an 
exclise  for  cnrelessni'sB  I  innBt  picnd  lltncaa.  I  sent  a 
Bolntlon  to  tbe  problem  wKhoot  rcvlalps,  aa  1  could 
scarcely  bear  to  look  at  a  paper,  knd  hence  thla  con- 

fuBion.    If  •■Hn(to"wlllklndl>  walt»Mtti!e,l»e»hfll     

have  my  tdeUa  opon  algebra.  C  H.  TT.  BL       ^    *  T 

Uigitized  by  \jOOQ IC 
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ENGLISH  MRCHANTC  AND  MIRROR  OF  SCIENCE. 


[Apbil  1,  1870. 


THE  BROADWAY  PNEUMATIC  TUNNEL,  NEW  YORK.— (Described  on  page  32.) 


SNTRAirCE  TO  TUKMKL,  WITH  PAS8BH0KB  CJlB,  COMINO  UT. 


IKTXBIOB  or  PASSBNaKB  CAB. 


TO  KTLLEES. 

So,— I  am  a  miller  of  24  yean'  ttnaAlag,  and  do  not 
remember  that  I  erer  met  with  a  aolentlflc  eorretpond- 
enee  between  mem  of  mjr  trade  aatU  1  aaw  it  in  your 

KCCHAHIO. 

With  your  permlnion  I  will  make  a  few  remark!  on 
acme  of  the  auertlona  of  jonr  "  dattjr  '*  correepondenta 
I  am  sot  too  old  to  leani,  and  if  I  gat  hold  of  an  idea 
that  is  erroneoni  I  am  thankful  for  correction. 

J.  Sharp  aaya,  in  No.  258 :  "  As  to  aioaes  working 
well  when  ont  of  itandine  balance,  it  only  prorai  the 
■tone*  are  in  running  balance."  1  atk  him  kindlj  to 
explain,  ai  I  hare  a  i  o  Ion  that  if  the  faoe  of  a  pair 
of  stonei  it  tme.  the  bedatone  lerel,  the  drirlng  ironi 
andpiteh  of  ooga  of  both  drirer  and  pinion  oorreot,  a 
rtanrting  and  ronning  balance  *n  the  aame.  Hy 
Monea  are  balanced  by  Clarke  and  Durham'a  patent 
balance,  and  I  hare  inTariably  foand  irona,  faoe,  Ac, 
correct,  after  I  had  glren  them  a  perfect  atanding 
balance ;  the  running  balance  waa  exactly  the  aame. 
This  I  prove  not  only  with  a  twig  or  chip,  but  I  place 
a  gaa  jet  on  one  aide  of  the  atonea  when  mnning, 
and  go  on  the  opposite  side  and  look  between  them, 
when  If  there  is  the  slightest  Tarlation  in  the  faoe  It 
minrbeseen. 

But  I  have  one  pair  of  stones  on  iknity  Dulrersal 
irons,  and  on  them  I  find  a  atanding  and  running 
balance  are  not  the  aame;  from  which  I  Infer  that  u 
the  aboTa  conditions  are  observed,  a  atanding  balanoe 
will  aufflce.  A  boy'a  top,  when  not  tmly  tamed,  or 
with  a  crooked  peg,  wonid  acarcely  apin  nprlgkt. 

If  my  memory  does  not  deceive  me,  I  aaw,  about 
ten  yeara  ainee,  an  adrertiaement  of  the  "patent 
balance,"  and  to  me  it  conveyed  the  Idea  that  millera 
were  at  a  loss  to  aooount  for  their  atones  dragging 
when  at  work,  and  the  "patent  balance  "  prolessed  to 
remove  the  evil.  It  Is  tme  many  millers  cannot 
account  for  it,  looking  only  to  the  face  of  the  stones 
for  the  oause,  and  iorgetting  irons,  level,  eoga,  Ao. 
Tfaii  has  often  come  under  my  notice,  and  sorprtsed 
me.  trhen  I  first  saw  the  above  advertisement,  I 
■aid,  "  It  a  atone  will  balanoe  standing,  it  will  run- 
ning," and  I  am  still  of  the  same  opinion,  after  seven 
years'  experience  with  the  "  patent  balance." 

Probably  "  Cumberland  Juhn "  may  glean  a  hint 
frem  the  above. 

with  reference  to  Mr  Loraax'S  "  Improvements  in 
Driving  Millstones  "  (No.  2S0),  I  cannot  help  but  think 
it  most  be  a  great  nuisance  when  uklng  out  of  or 
putting  Into  sear  the  stones.  I  thongbt  the  fly-wheel 
was  intended  to  keep  the  engine  steady:  If  not, 
millers  should  take  the  hint,  and  take  care  their  engine 
hia  tvro  cylinden.    "  Frerention  is  better  than  enre." 

A  BroaEMAJf. 


Sib,— In  answer  to  O.  Scott's  queriea,  I  beg  to 
aay  that  a  pair  of  4ft.  French  burr  mill-atonea  (cioae), 
with  12  maater  furrows  2^10.  behind  the  centre,  and 
two  short  farrows  ta  each,  ought  to  grind  IS  stones 
per  hour,  going  at  180  revolutions  per  minute.  But 
the  quantity  depends  upon  the  quality  and  condition 
of  the  wheat,  and  whether  ground  "  high  "  or  "  close," 
and  also  It  the  exhanat  la  uaed.  With  respect  to  tbe 
wire  machine,  there  ought  to  be  8  bruahea  inaZOin. 
cylinder  golni  nt  400  per  minute ;  but  the  number  of 
brushes  Is  only  a  questtoa.  of  speed.  I  bad  a  wlnt 
machine  at  work  about  ten  years  ago ;  it  waa  6tt.  long 
by  20ln.  diameter,  with  8  brushes  ;  It  had  4ln.  to  the 
foot  fall  (some  machines  have  more) ;  it  made  44W 
revolutions  per  minute,  and  dressed  6aka  of  20  stone 
each  per  boor.  There  were  only  .U  sheets  of  wire  for 
flne  flour,  tbe  rest  was  covered  fur  white,  ^rey,  and 
brown  sharps ;  the  bran  went  through  tbe  end. 

If  Me,  a.  Bo*tt  li  making  ImpioremanU  la  hi*  mill, 


why  does  he  retain  the  wire  machine  T  I  don't  think 
there  are  half  adoien  wire  machines  in  Ireland ;  and  If 
he  his  "  plenty  of  power,"  why  not  get  4tt.  4In.  atonea  r 
If  be  prefers  tbe  wire  machine,  I  think  I  could  give 
him  and  others  interested  in  the  matter  some  assistance 
in  erecting  one. 
J.  SoABra.  Mount  Down  Mills,  Tenuleogne,  Co. 
DabUn. 


MILK. 

Sn,— Milk  being  an  Important  article  of  diet,  a  few 
remarks  upon  IM  nature  and  adulterations  may  not  be 
out  of  place. 

Milk  consists  of  water  holding  in  solntlon  eotein  or 
eheue,  iugar,  and  variotis  mtU,  and  in  suspension, 
fatty  matter,  in  the  form  of  numerous  seml-opaqne 
globulea  which  give  the  Mdour  and  opacity  to  the  fluid. 


I  e^j  c  B^ 


ri  e.ii 


Under  the  microscope  It  is  seen  to  oonsist  of  oil 
globules  of  Tarloos  sizes  floating  in  a  transparent  fluid 
oalled  terum  or  whey. 

Its  composition  varies  considerably,  being  influenced 
by  the  following  circumstances : — "The  age  and  oon- 
dltlon  of  the  cow,  the  time  and  freqnency  of  milking, 
tbe  quality  of  tbe  food  supplied,  the  bousing,  weather, 
Ac.  Into  these  deulls  it  is  not  necessary  to  enter. 
The  avertve  per  eentage  composition  of  pure  milk  is 
as  follows:— 

Water  M,  casein  6,  butter  3},  sugar  (lactose)  4^, 
mineral  matter  1.     The  apeelflc  gravity  is  1-030. 

In  the  above  aaalvsis  tha  easein  repreeenta  the 
"flesh  aadfbree  prodaeer,"  and  "Xoroe-piodaoen'' 


whieh  develop  beat  aad  meebanieal  foree  In  the  aysteop 
consist  of  the  butter  aad  sugar. 

few  artietes  of  eoaaamptloa  are  more  "  doctored  " 
than  milk.  The  priadpsl  addition  is  water,  bat  aa 
thia  has  the  effect  of  giving  a  "  aky-bloe  "  tinge  and 
reducing  its  flavour.  It  Is  necessary  to  employ  corree* 
tlves  in  the  shape  of  (reocle  or  sivor  for  sweetening. 
*■«  for  flavouring,  and  oanoMo  for  colouring. 

Chalk,  stareh,  sheep's  brains,  Ae.,  are  said  to  be  also 
used ;  but  this  Is  very  doubtful,  as  their  presence  woold 
be  betrayed  by  their  insoluMllty. 

The  adulteration  with  water  Is  easily  shown  by  the 
"  Gravity  Lactometer."  This  Is  an  Instrument  (Fig.  1> 
abont  ein.  long,  and  constructed  tu  float  at  certain 
poicta,  aeeording  to  the  quality  of  the  milk.  Thus  tho' 
marking  on  the  stem  denotes  as  tolknrs  .—At  W  tb» 
lactometer  floats  in  water ;  at  H  in  pore  milk ;  at 
3, 2, 1,  in  milk  containing  respectively  ciK-/oiirM,oa< 
haV,  and  tlurtt-foiailu  water.  ^ 

Another  mode  of  testing  is  by  ascertatntne  tiie 
quantity  of  oream  yielded.  Fig.  2  repreaenu  a  giaaa 
tube  about  llln.  long,  with  a  foot,  and  with  the  two 
upper  Inohe*  graduated.  The  tube  is  filled  up  to  0 
with  the  suspected  article,  and  placed  aside  for  twelve 
hours.  The  percentage  of  cream  can  then  be  read  olL 
Although  the  quantity  of  eream  yielded  by  milk  l» 
subject  to  much  variation,  yet  we  ought  not  to  be- 
content  with  leas  than  <en  per  cent,  from  good  milk. 

Roth  fbrms  of  "  testers  "  can  be  purchased  at  a  small 
cost  of  the  operative  ohemists  and  opticlana 

The  detection  of  the  other  adulterants  is  attended 
with  some  difllculty,  and  involves  an  aequaintanOO' 
with  chemistry  and  the  use  of  the  microscope. 

BSTA. 


BUILDIN(}  AKD  8TBEBINO  YBSSBLa 

Sib,— Although  "  Scrutiny's "  query  regarding 
sailing  vessels,  p.  £79, Vol.  X.,  was  sniwered  by  "  Cap» 
Hom^'  (page  633),  yet  I  think  I  can  offer  a  few  re- 
marks on  the  subleot  which  may  he  of  use,  If  not  t» 
"  Scrutiny,"  yet  to  some  of  your  young  readers  who 
may  have  a  nautical  ambition,  and  find  a  dlflloolty 
suoli  us  "  Scrutiny  "  complains  of  In  bis  younger  days. 
In  getting  bis  "  logger  "  to  behave  herself  on  a  wind. 
We  must  not "  despise  the  day  of  small  thing*  "  Us 
meehanlos  or  nautical  solenee  any  more  than  In  re- 
ligion, and  therefore  I  will  try  to  help  other*  wb» 
are  following  the  path  of  Inquiry  as  I  have  done,  from 
sailing  modrts  in  the  Serpentine  some  forty  year*  ago, 
to  the  handling  of  Her  Majesty's  ships  of  larger 
tonnage  than  "Gape  Hum "  spesks  of,  but  In  all  of 
which  the  same  prineiple  Is  Involved,  viz.,  the  centra 
of  effort,  dae  of  course  to  the  masting  and  rig  ef 
the  vessel  and  trim  of  the  sails  set ;  however  cor- 
rectly thi*  problem  may  be  solved  tlieoretleally  when 
the  vessel  Is  upright,  all  is  thrown  out  when  tbe 
pressure  of  Ui*  wind  censes  tbe  vessel  to  heel  over,  aa 
'*  Scratlny  "  obeerves,  the  enrve  of  tbe  lee  bow  belne 
increased  while  that  at  the  weather  bow  is  decreases 
at  the  float  line, oaoslng  the  veesei  to  ranh  up  Into 
the  wind  and  requiring,  aa  "  Cape  Horn  "  autea,  a 
good  deal  of  weather  helm  to  check  and  overcome ;  tola 
action  of  "  griping  "  a*  it  i*  termed,  is  eeaunon  to  alt 
rig*  and  all  veaacua,  from  a  toy  to  a  flralrale,  and  it  la 
tbe  perfection  of  *eaman*hlp  to  so  adjuat  the  "  eenm 
of  effort,  or  "  trim"  the  ealla  and  Imll  of  the  veesei 
as  to  reduce  this  acdon  to  tin  oornet  proportion  ;  aa 
It  Is  evident  that  If  allowed  to  exist  In  exies*,  the 
leversge  of  the  rudder  surface  required  to  evereom* 
Its  foree  will  seriously  retard  the  q>*ed  and,  in  a 
storm,  endaniter  the  wringing  off  the  rudder  head  t 
while,  if  it  la  totally  eonnterseted,  so  as  to  causa  the 
vaaaal  to  carry  (aa  it  la  oallad  by  leamenj  "      '    " 
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Witu  luoDc e»ri,u.     A  lu-liumspoffereuglnu,  v^-Ij;IiIu^ 
eiKtit  coot,  raa  irith{uarwi<^i>ii<aCuctiedtDUaucto 
a collierf  13  mUea from  Edinburgh;  there  reoolred  a 
load  amooatlns.  wUU  tbe  four  wiuceoiOi  toSJtoni, 
makinir  the  woft^t  d(  the  whole  to  <onii ;  ntirt  then 
returned nu Inclines  of  llbiato  Kdlnburgh.  Ittrend^a 
iU  way,  with  iC4  crnln  ot  90  feet,  With  pdifcct  taelllcy 
(brouffh  the  narrow  stroots  of  the  old  toWu,  which 
chanced  on  chu  occasion  to  be  throat^ed  With  Vehicles 
carryini;  paople  to  Bome  npeh-air  fo^tfvlty.    It  tnnied 
all  manneriif  Bliarpcoraors,  rundown  the  »teBphlll  to 
Leltb,  entered  a  lane,  and  drore  In  rhroui^h  the  ^tes 
of  the  factory,  where  It  delivered  Ita  load.    An  eoKlne 
vaa  driven  into  a  newly  dug  potato  Hold,  and  there 
ran  about  la  ewry  direeciou.  leavlh^  tiie  soli  quite 
andisturbed.   A.  lO-horse  power  engine,  drawiocra  load 
of  17  lonn  of  pig-iron,  w»i  driven  alon^  the  Uranion 
road  at  the  rate  of  8  miles  nu  hour.     Thu  same  euglne 
wa«  run  along  the  sea  sundn  from  Portobello  to  Joppa, 
running  Chrough  the  lo<^»e,  dry  aaud,  over  the  soft, 
iret  Mnd,Bnd  even  throueh  a  creek  or  mnning  water, 
4rlth aa -nineh  easa  B'I  If  It  hit  boeu  drrviaKalonqr 
a  tnmplke    road.      It  Wns  driven    over   Wajg    bed* 
«f  broken  flint  laid  drtWh  far  road  tnenSiltgr,  fid  tM 
Motion  to  thoae  rldidic  bh  Ic  wa^  u  «m><nth  and  ptm- 
tKtii   n-f  ir  tt  ha'l  br-.^d  t^nirii^^  Hiv(?r  a  lowrj,  i^Ni)i    r'le 
etrrktics    rc»in4ibL>  I  'lUUi;  urnlthpr«s4Pfl.       A    «ix-liipr.*D 
p  pwvrcoKine.  wi'tghiat  0  iijit-.  tnrjk  n  Inaii  n<  ii  totn 
up  ail  lucllcjo  of  iTn  1^,     Epij^lneii  with  onmiliiifiei  at- 
tafhLu!  to  (lietu  liav*  ruu   Iriniwotlv  tliroUKh  Kdin- 
biirjrh  up  tile  iL'iig  ^t(wp  hid  tr 'in  Lriib.  nixl  nji  nntl 
iiiittu  thfstmipcm  -triwi  of  thi'  i.;lry.  «lwny*  -n-tihritita 
bn*al[.     Thcfr  ajn'i*d  t^  from  e,^:(it  l"letJ  fnilp^sno  hr>nr, 
anil  somL'  retf  baiiilnont?  atc^fini  omuibtr^r^H  afv  tmw 
iDuitL^  C'>n"t  Ui'TA'!  on  tiit!i  iprlnt^ipl'.'      lu   Leilh  (ha 
road  i<lRiiti><r  it  cnnitantly  flinplfiywl  in  I'unv.-ytBg 
BTiirin?  liolli*rfl  'w**i;li[nE;  V^  tjmflp,1nrtrltir>  fi4.'n?w». mil- 
Way  lodinittiTE«,  Hbel  (jtivr  i^tiorair^ti^*  pir^p*i^i  "f  Tim- 
ebrniry  tr>  thf  df>L*ki  or  Tbn  rultway  ufaTioni*.    Wtil.^tt 
IisoifMf'<  tn  Its  Imd,  It  in  ftrtv.'ii  nr.riil!.'lit  I  ■  Its  (li-*il- 
Dniion  witiiout  a  inluffie  !ihjpij]i|;re>,  trbU  ^'fiiiout  itiicT' 
fertae  IQ  any  wny  wttti  tbc  ttriMit  irBlBi.'.    The  road 
ati^Bkiier  u  Ukp^vrnr  r-huii+l  if.i  iin«Wt.*r  a<ftnlrNb1y  in 
Ktiftt-TPlllas;,  (IravriOj;  ti»  rultrr.  wlilfh  U  sl^p»f»tl), 
tH^hlnd  U.    A  To'id  iittpaihc^r  df  >Ik  hiir^^t  po^rr,  whidll 
bf  li.pu(4  fa  till-  ownpr  of  »tmjB  Tiiry  #xti?ii?Tvt  ili^ur- 
milirt,  has  lJ''<?n  rpjnnintf  tax  ^t-vou  mipiitba    twtffecn 
AtierJerii  and  tbe  inlllf.      The  ilitPtniiis.'  ea<<b  wit>'  it 
thr^e  mili'ip.and  this  u  arnnTuiOsuheH  in  an  lipiur.     At 
timt  it  t)f^rfiir]pu^l  f'HjrtH[i-i  li  tlpty,  bpll.  t:lL(p'lly  U  hn* 
^I'p^Ei    rnn  ki'i^r  i^ix,  (PikPTPLf  a  lonj  ipE  Lp'ii  i<m4  iPibch  tlpue. 
TTbe  road  over  which  It  travela  ia  perhapa  the  worst 
bit  of  road  in  the  kingdom,  bpdnj)^  narrow  and  tor- 
tuouB,  and  the  gradienu  for  one-half  ef  It  Tarrtiu' 
<rom  1  In  » to  1  in  8.    Up  to  thU  lucline  of  1  in  S  the 
cold  aieamer,  which  welgha  alz  tons,  takes  in  tow  a 
load  of  tan  torn.    It  may  help  to  reaHae  what  1  In  8 
repreaents,  to  mention  that  tbe  steepest  gradient  In 
«roaalttg  the  BImpIim  Is  t  In  13.    This  engine  has  sl~ 
ready  run  over  2G00  miles,  and  has  carried  nearly 
4000  tons,  moning  aiz  times  dally  through  the  chief 
ttreeta  of  a  busy  city.     To  prove  bow  lucapable  tbe 
■teaiaer  is  of  iojorlag  tba  road,  rarlipn*  substances, 
•neb  as  bits  of  coal,  potatoes,  earrota,  Ac.,  hare  been 
thrown  in  Its  path,  and  after  it  had  passed  over  them 
<bey  have  been  picked  op  nnomahed.  The  India-rubber 
tires  haTe  often  been  compared  to  the  elephant's  foot, 
with  Its  soft  and  yielding  pad.    The  road  steamer  la 
«zeeadlngly  trim  and  eompaot     It  mns  on  three 
wheels,  two  larxe  ones,  ana  a  smaller  one  In  front. 
Tbe  india-rubber   tires    for  the  three   wheels  of  a 
ten-horse  power  aoKlne  weigh  14  owt.    To  cast  snsh 
«BOrmoua  masses  otTttleanlsed  Indl  <-rnbber  was  in 
tteaU  a  qneatton  demanding  no  little  lagenolty,  study, 
tmd  enterprise.      The  tires  are  guarded  by  Ssxlble 
tbields.  formed  of  open  steel  bars,  which  give  an  ex- 
eelleat  "bite  "  or  hold,  upon  the  ground,  and  while 
they  do  not  In  any  Way,  ihterfere  with  tbe  elastic 
slay  ot^tlie  ladiarubber,  they  afford  tnch  protection  to 
It  aa  to    render  tt  ylrimlly   Indeatruuiible.      The 
■hields,  which  are  removable,  are  not  used  for  driving 
over  lee  or  troxen  snow,  aa  on  such  surfaoes  Iron  will 
4iot  bite,  and  here  tbe  India-rubber  Is  of  Immenae  ad- 
yantage,  u  it  mns  over  them  with  perfect  ease,  and 
without  slipping.    In  running  through  sand,  also,  as 
in  Kgypt,  the  shields  are  entirely  dispensed  with. 
Xliese  eagiites  are  now  being  ballt  (or  the  moat  tart- 
•us  purpose*,  both  for  borne  and  toreirn  use,  and  an 
being  sent  to  the  remoteat  looallties.    VM  Within  the 
last  few  moatha,  the  advantages  of  the  road  steamer 
had  been  regarded  aa  oonilstlog  entirely  Inite  carrying 
cowers,  but  during  the    past;  summer  a   new  aeld 
ot  action  opened  out  to  It,  which  eminently  enbaneas 
Its  value.    The  Judge*  of  tbe  Koyal  Highbind  and 
jltgTlcultttralSoelety,  held  onTuesday,  August  17.  os  a 
(arm  at  LIberton.  near  Kdlnbnrgh,  a  trial  of  the 
ploughs,  reauiag  and  mowing  maoblaes,  exhibited  by 
tbeu  at  their  fast  show,  a*d  In  their  presence,  and 
that  of  a  large  assemblage  of  farmers  and  engineers, 
the  road  steamer  aocompllshed  what  has  been  so  much 
desired,  but  had  hitherto  been  considered  nnattaln- 
sble— ploughing  by  direct  traction.    With  two  double 
ihrrowed  ploughs  attached  to  It,  it  commenced  Its  Ope- 
rations, and  without  a  single  hHoh,  dlfBcnltr,  or  im- 
pediment, drew  four  wide,  tleep,  even  fnrrows.    It 
went  straight  from  one  end  of  tne  Held  to  the  oHier, 
then  tamed  far  more  easily  and  In  leas  apnea  thunthe 
liaraes  were  doing,  and  ploughed  Its  way  back  again, 
having  OB  Ita  return  journey  to  plough  up  a  hill  with 
gradicnta  1  In  12.     ft  was  a  six-borae  power  engine, 
%ut  Its  strength  waa  greatly  In  excess  ot  its  won,  so 
that  It  was  rrqulsite  to  keep  the  furnace  door  open, 
■nd  It  was  evident  it  wonid  have  drawn  six  farrows 
Instead  of  fonr.      Ooeaslonallv  Its  progress  was  too 
rapid  to  anit  the  convenience  of  the  olonghman,  but  a 
aingle  "woa"  from  trim  cheeked  it  instantaneously.  It 
was  pleasant  to  contrast  the  smriothneta  and  ease 
with  which  the  engine  performed  Its  task,  Mith  the 
<lesi>erate  struggles  ot  the  horaei  plaugMnK  along- 
aide  It,  through  the  stiff,  heavy  soil.    Tbe  wofk  done 
by  the  road  steamer  waa  as  perfect  as  work  could  be, 
the  plonghs  britig  set  as  deep  as  poealble,  and  the  fur- 
rows entirely  true  andaccnirnle.    The  surprlalngoana- 
bllMea  of  the  road  ateamer  are  due  to  the  fact  that 
owing  to  the  Indhi-rubber  tlrea,  thewhsele  do  notalnfc 
in  the  least  degree  on  tbe  softest  grass  land,  and  at 
the  same  time  they  bite  the  surface  withsBoh  extreme 
4aaaolty,  that  not  the  alighteat  sUp  waa  Tlaibla, 


whea  passing  up  the  steepest  Incline,  Thu  engine 
runs  In  front  of  the  ploughs  on  tho  nnplou;,'hed  land, 
whereby  all  possibility  of  compressing  or  poaching 
the  soil  after  It  i«  turned  over  Is  avuided,  while  on  the 
nnplnnghed  hthd  no  Ihdeutatlon  whatever  ia  made,  as 
the  soft  india-rubber  t>«shlons  pro!»orVe  It  from  all 
pnMsure.  When  the  road  sttamer  had  completed  Its 
Work,  all  present  expres«ed  the  greatest  graliflcatlon, 
ttnpl  the  beneffts  to  be  deHWd  by  f a  rraers  from  this 
now  Implement  Were  eagerly  pointed  out.  Ploughing 
by  steam  has  hitherto  aeen  so  eSRtly  a  procrss,  that 
only  very  large  fanners  could  employ  It.  The  road 
ateamer  does  not  cose  a  third  of  the  price  of  the  cum- 
brous engines  at  present  In  tne,  and  It,  of  courae, 
dc^  away,  IHtewIae,  with  ttaeoonsimtlyreenrring  «K- 
pimse  i>f  repairing  Wire  ropes  and  (feckle.  At  tirat  sight 
It  might  apprnr  that  more  power  ttroild  Ik  consumrd 
by  a  iravelllag  engine  fbata  l^  an  ettgtnblWcfa  sunda 
In  one  apot,  and  works  by  iheans  of  a  Wpe  Thla,  how- 
ever, la  not  tbe  ease,  ftr  the  fHotlon  df  the  wire  rope 
and  the  gear  and  taCkle  eonhpetod  Mch  It  eonaumes 
more  power  than  Is  needed  to  prdbel  tbe  WM  ateamer 
backwards  Aid  forwards  over  tnolleia,  Thh  will  be 
v<!ry  clear  to  railway  engineers,  Who  lOfoW  bow  far 
more  expensive  it  Is  to  pull  a  tmlh  llpWi  Incline  by 
means  of  a  fixed  enpflhe  and  rope.nnm  loBraw  Imp 
even  stntgraUlenta  by  a  locomotHb.  But  the  chfef 
merit  of  the  road  iteaiher  to  IkVttiAi  Will  be  that  It 
Will  allow  them  to  Sispense  very  crettlt  WRh  horses, 
Which  the  to-ealled  portable  m^lnn  So  not  permit 
-them  to  db.  It  la  as  mnoh  US  me  'powiible  engines 
Wh  do  to  mote  thenselVth.  -hull  e«Wi  ^elr  fuel 
tma  water  have  to  be  canibd  IBr  tb<4h.  The  road 
noamer,  on  the  Contrary,  rtfin  Wil^  W*  greateat 
eme  oVer  anv  kind  of  hina,  tWiK  In  iVn  bpaee  than 
bnrMa,  and  fMbbfls  Its  own  fuel  'MM  W««r.  Besides 
iHoaghhig,  it  ean  perfonh  eVMy  tXHer  farming 
apieratlon— It  van  drive  the  tlMtiihlalr  machine,  draw 
the  reaping  4tad  moWltt|r  blWiblaes,  VVlng  manure  to 
tbe  flelda,  ahd  cart  tbe«ratn  to  the  market,  ao  that, 
Itylts  adaptability 'to  fbete 'Thrton  nurpottfs,  tt  will 
eoltble  Wrmers  to  reauce  'Alirtr  ttkft  of  horses  to  a 
■MMtlnMi,  Which  1«i  fhine  Mm  a  Omriirorender,  wiU 
Ha  eMWIed  no  Uiht«alh. 


strong;  but  he  alone  advises  "copper"  wire;  and 
likewise  says,  use  a  "smail  lump  of  zinc.*' 

Now,  surely  ofjtheae  recipes  will  not  grow  a  "  zinc 
plant "   II)  In  perfection.     I   always   imsgined    Uie 
nifionafe  of  this  "pleaaingomBineut  "(as  the  man  in 
the  streets  aaye),  was  that  the  acetic  acid  had  a  greater 
liking  for  the  zinc  than  the  lead,  and  so  the  lead  waa 
deposited   in  flake-like  chains  anxpended  from    tba 
line.    Bo,  of  courae,  the  amaller  the  sine,  ao  mneh  tlw 
less  tbe  growth  of  the  plant ;  and  the  weaker  tba 
"  solution,"  the  smaller  the  quantity  of  lesd  to  be 
deposited  ;  (or  when  the  zinc  la  all  appropriated  the 
excess  of  acetic  acid  remains  with  tbe  leait,  and,  per 
contra,  if  the  "  solution  "  ia  exhausted  before  the  ziae 
ia  "dead,"  It  is  obvious  the  tree  will  not  be  the  sise  it 
might  have  been.     If  my  notion  Is   wrong,  I  will 
thank  oar  friend  '■  Sigma"  to  set  ua  r^ht. 

8a  DI,  BrlcxA. 

HBAH  DISTANCE  OF  THE  StTIT. 

Sia,— I  was  In  hopes  that  some  of  your  QBallBed 
correapondenta  wonId  have  answered  "Veritas'" 
queries  abont  the  eccentricity  of  the  earth's  orbit,  tM. 

The  -00&M8  Is  tbe  fraction  between  thetwodlalBDoea 
he  gives  aa  tbe  mean  and  aphelion  (p.  &2S,  Vol.  X.).  The 
eecentridty  is  equal  to  tbe  diSereuee  belwfeen  the 
mean  distance  and  tbe  perihelion  divided  by  the 
mean  dittanoe,  ■■— 

differenoo 

Xflkn  dit.  -  paMh.  dto.  s =  SeeOtL 

meandls. 
Kow  the  horizontal  parallax  is  stated  by  Vatn  to  be 
8'-Wi  I  this  would  give  a  mean  distance  of — 

»l  616000  miles  ^  tolog.MMlSOO 
ntrth>  radius  Vector,  JBo.  2  =  in  perih.  „  y«2gM 
HUes  89483-000  s  petlhelton  diatanee  . .  „  riMlM 
Mean  OlwftHWj  j,^  ^  1-SSS-OOO  mittl 


FBrlh.  Sg'OHS'OOO 
Then  as.  divided  by  mean  dta. 
Log.  <a  dlK.    = 


Oi85M« 
T3?oi5 


fiCPbTKS  MeO«  "AW  AflUPT." 

Sn,— finding  ao  many  Inqnlriaa  addressed  to  roe 
by  various  correspondents,  I  feel  It  incumbent  npbn 
me  to  endenour  to  reply,  although  still  exceedingly 
unwell  in  health.  I  should advlseyour correspoudent, 
S.Samuel,  No.  2019,  page  Ml,  no.  259,  to  make  the 
series  of  experimental  pipes,  at  what  I  have  tipm- 
meraeed  and  purpose  doing  niiaer  the  ifeiitlon  "  Pipe 
Constmetlon  "  is  to  place  before  the  amateur  the 
TkrIOBa  plans,  leaving  the  selection  to  tbe  taste  of  the 
Indlvidnal.  If  the  follovrlag  arradgemtnt  Will  bet<r 
me,  however,  as  a  guide— being  something  like  the 
arrangement  I  should  use  mySeif— It  Is  much  at  yottr 
torre^Mmdenfa  service :  Swell.  Open  diapason,  prin- 
eipal,  faaatboy,  great,  stop  dlapaien,  dultdana,  fidte, 
Uttaenth. 

In  reply  to  "M.  P.  8,"  So.  M8S,  p*fc  «S,  T  thould 
adrltehlm  to  use  60  valves,  such  as  I  have  deaeribrd, 
not  increasing  the  size,  as  it  that  is  done  the  angnlar 
motloh  ant  ooaieqoiDt  loti  of  wind  iaoreatbs  at  a  dla- 
proportlouhte  ratio. 

Whilst  thanking  your  eomapohdbnt,  "C.  'S.  O., 
Hunts,"  <m  page  <S7,  forhia  courtesy,  may  I  venture  to 
inquire  if  the  idea  bas  never  sera;k  him  of  placing 
the  12  IMtrdon  pedal  pipes  in  (wo  rows,  tbe  lire  largest 
at  the  bank  aad  tbe  remaining  seven  In  front  of  thim  7 
TMs  Will  anrwar  well,  and  as  he  states  tbst  depth  Ik 
not  to  great  an  objeot,  I  presume  it  Will  meet  his 
requirements. 

fn  reply  to  "  W.  D.,"  Ifo.  1194,  on  page  li  ot  the 
last  nnmbar,  be  will  Ond  the  description  and  figures  of 
the  ballmvt  jralves  be  menttnns  In  my  eommnnleatleu 
on  pag*  2I«,  iTo.  242 ;  the  other  inautrlDs  he  makes  are 
not  In  my  department,  but  no  doubt  some  of  the 
skilful  writers  who  grace  your  columns  with  their 
contributions  upon  the  harmonium  will  afford  the 
requisite  infomatlon. 

I  presume  your  correspondent,  "  Orfrantae,"  No. 
2190  page  22,  is  a  new  subscriber,  from  the  nature  ot 
bis  Inquiry.  I  beg,  in  repiv,  to  refer  him  to  page  330, 
No.  223,  where  he  will  find  I  have  given,  I  tmst,  a  full 
daaorlption  of  what  he  aaks  (or.  Ax  AozrT. 


UANaANESE  BATTEBT. 

8iB,— With  regard  to  the  manganese  battery,  I  raav 
state  that  I  use  a  saturated  solution  of  common  salt 
In  the  outer  far ;  for  what  is  the  dlllerenee  between  a 
saturated  solution  ot  chloride  o(  ammonium  and  a 
saturated  solution  of  chloride  of  sodium  ?  The  differ- 
ence Is  this :  chloride  of  ammonium  Is  Is.  per  lb.,  and 
chloride  ef  todtam  id.  for  Stb. ;  and  I  find  thatebleride 
of  aodlam  is  equal  to  chloride  of  ammonium,  aad  both 
these  solutions  are  greatly  Improved  try  the  addltian 
of  3  drops  of  common  bydroehlortc  ««ld  tothe  quart  of 
solution.  I  can  say  that  oae  quart  cell  hat  been  In 
action  ten  months  with  a  saturated  solotlon  of  ooomtm 
salt.  I  have  also  used  these  batteries  for  electro- 
platlttg,  and  can  therefore  reeommend  them  to  anyone 
who  Wiirtles  a  clean,  cheap,  and  etBclent  battery  (or  all 
fmrpoaes  where  a  constant  battery  Is  required.  Ouery  : 
Why  should  this  battery  not  answer  (or  tbe  enotrio 
light  T  8tx  qnart  eells,  when  connected.  Intensify 
fusion  and  glVe  a  noweital  flash.  The  mixture  I  use 
In  the  porous  cell  is  lib.  of  pounded  gaa  carbon  and 
3Ib.  of  black  oxide  of  manganeae.  Thia  mixture 
must  be  molatened  with  the  saline  aolutlon  when  the 
battery  la  first  made.         A.  J.  Jabkan,  Bamsgati.. 


t,tSO  FLANT,  ALIAS  LEAD  TBEX. 

8m,— <I  have  been  much  amused  by  reading  In  onr 
Improved  Journal  sundry  recipes  for  tbe  prodtwtlon  of 
what  I  have  always  known  as  a  lead  tree,  although  It 
new  appears  under  a  mtinomer— sine  plant.  "  Ernest " 
saya,  txse  a  "feeble"  solntlen  ot  lead;  "A.  A.  A." 
says,  put  a  "little"  sugar  of  lead  In— meaning  after 
the  tine  and  wire  are  arraiiMd ;  "  Beta  "«ay  i, "  granu- 
lated iliw  tn  a  ilrono  sohtnon ;  Henry  Chapman  does 
OBtpiar whether  tht'ielatleBilMeMVi  "AMMe"  Or 


(HttfiTS  =  Meentrtelty 

ft  SOOMt'-S  X  3>R8 
SBrt  dlktaaees 

Log.  of  B 

„         3163  mllat 

„  8'«2 

Vl'Sie-OOOmnes 
Son's  dla^^ar  (m>w  <2'4') 

= Log.  o(  lOM'  =  3284205 

S-taz  K       3903    =  3a9.<0« 

(itJKcaw 

l.og.a(8''«te  -  o«i»«» 

Dss-Bto  mnes    =  s'fl-.iitDn 

The  SDW  miles  'it  the  latest  detunnlnatlon  ot  the 
equatorial  aeml-dlameter  by  Capt.  Ulatka,  of  the 
Ordnance  Survey.  6.  B. 

ON  THE  METHOD  OF  LEAST  SQUABES. 

Bra,- Theobleetpropdsedin  the  solution  of  Equa- 
tions, however  formed.  Is  the  determination  ot  the 
value  of  tome  nnknown  quantity  Involved  In  the  equa- 
tion, by  certain  operations  with  glvtti  numbers  aad 
accompanied  trith  appropriate  symbols  which  direct 
these  operations.    In  the  Case  of  one  uaknown  quan- 
tity, affected  hy  co-elBcIentB  absolutely  known,  the 
determination  of  the  ndknowii,  tn  terms  ot  the  known 
quantities,  is  h  problem  tbatofllBre  little  dlAcultv,  and 
provided  that  the  number  of  equatlona  la  equal  to  the 
numbar  of  tbe  unknovm  quantltliis,  the  discoreryoi 
the  uaknowna  is  a  simple  algebraical  operatloiL  ^ftt 
when  the  nnknown  quantities  are  affected  by  so-etBa- 
ents  only  apilroximately  known,  (he  resulting  value  e( 
the  term  aottght  will  be  affected  by  a  bel'tain  error.  To 
those  who  bil¥e  not  advanced  Into  the  higher  braaehka 
of  mathematics,  it  may  seem  probable  that  U  a  oer- 
taln  result  absolnlely  satisfies  kn  equation,  (hda  a 
qtlantlty  very  neariy  equal  to  that  result  will  vew 
bearly  satlsrv  the  cquatltm,  nearly  being  understood 
in  theiameiaaunerlnboth  cases.    But  this  does  iMt 
necessarily  follow,  and  we  are  led  to  ask  what  ts  the 
test  ot  approxiluate  equtUty.   Let  us  take  tlie  eqoa- 

ST  .,. 

tions  —  o  =  o,  then «  s  o,  or  —  =  1.   In thii tqlfll- 

a 
tlon  there  Is  abtolnte  eqmllty.  NOw,  we  eaa  giyb  to 
tbe  word  nearly  any  slgnlHcatlon  we  please.  Let  as 
suppose  that  an  error  of  O-OUOl  ts  a  quantity  so  tmnl 
that  It  eku  be  neglected,  and  that  the  teault  of  onr  ip- 
lutlon  of  the  eqdathm  has  given  os  r  =  0-(X)009  and  o 
=  O'OOOOl,  I  — a  thbh  glvea  us  Dt)00U8,  which  as  It  la 
leti  than  (HMM  oth  be  neglected.  Are  we  entitled  to 
astanie  Quit  (lie  equation  la  approximately  somnT 

X 

CbMUBtyiWt.   ttytkeoflwrtett,  -  =  L  luerUile 

000009  _  ,^ 

thetUttdidl  »  «nd  H,  1*e  hrre  ■ =  9, 1111101% 

O'OOOOl 
not  l>y  any  means  a  small  quantity. 

Now,  the  method  of  least  squares  assumes  that  tne 
moat  probable  values  of  the  unknown  quantities,  to 
any  syitem  Of  equatlona,  are  those  which  make  toe 
sum  of  the  squares  of  the  residual  errors  a  mlnlmtua. 
By  the  residual  error,  we  mean  the  value  of  the  equa- 
tion after  the  approximate  values  of  the  unknown 
quantities  have  been  substituted.  This  principle  BU^ 
serve  as  the  basis  of  the  solution  of  many  otherwUt 
indetermldate  problema,  and  its  adoption  U  Justified Df 
the  ealculns  of  probabilities,  but  wblcn  Is  of  a  too  matlift- 
matlcal  nature  to  be  rcrnpttulatod  here.  We  will  pro- 
ceed at  once  to  explain  tbe  method  em  ployed  In  sol  vlog 
equations  of  condition,  and  to  fix  our  Ideas  letus  suppose 
that  these  equations  arise  from  conpariaonsof  observed 
and  tabular  places  of  a  planet.  If  wo  supuoso  that  the 
elements  of  a  planet's  orbit  are  not  exact  hut  only  if - 
proximatlous  to  the  truth,  and  If  we  suppose  that  tna 
lormnla  for  deducing  a  piaoe  o(  tbe  planet  ftom  theta 
elements  is  abaolntebr  exMt,  every  observation  wiU 
diflarmote  or  itti  Bom  (he  eomputed  plaotu   Ztala 
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ncl,  KKra  in  ntfuc 


;«MeI«laeaJladtb#urorotth«(«i4<».g)i^BWW- 

MAf  ttstenouonot  all  tbe  eUmwiM  tbaf  cM«r  lUO 
<iHitnti'lm  oftlie  plaoet't  plWB,  wJufiliwewiU 
dll^wAU  va  denote  the  etemeaU  ol  tbe  oiMt  by  «, 
1^^  4*, the  eqoMiOD  miut  talu>  tta» (onft 

.iMlbsr  obeerrstion  will  gire 

«<  =  o'«  +  fy  +  o's.Ae. 
c*  =  a*  z  -f  i^y  •«-  (/ 1,  Ag. 

^ifl  OivT*  wfll  b*  ■>  ■■>»  eqii«»1oin  «■  tbete  »n  ob- 

ftCTTMVm*     N^w,  U4i,-{t;  c^i  wi  At  the  nuiAt,  ia  »  prQ^ 

«:eksovih  u^  L^er^'^ort^  4ctuu  ob^rvud^int  wouJd  be 

Buif-KJl<w«rrAUori  imAedgd  bf  MWiot-.  or  luJhtr 
i]i]s>-r<3ii>rn'u[-,  ]i.H-i>ie  Oum  eoeUeaW 

cnii»'^<f-H  ul  [hr  iiulrrjiueiil  from  wi 

etmo^pbar.  wliieh  n  1 1  luiiopj  ixlur*  iiouioelMwalttiiice' 
I&  t^v  (ieM4  of  eti  UiNUuEno^^  Ami  ubo^«  ^  b^  ieuier- 
leflloo  ul  tLv  MOKS,  nuil  Ul  iD'-iijjiclty  is  lbs  ObHTTM 
to  nUmetr'  ytrf  (leftU  lit  ten  nil  iiC  iliii«  nnd  opece. 
Tbi>  oci^'r  (ut;itii»l  u(  rvuivvtog  IhcK  crrort  ia  ta 
ttoltltitt  L^^  ajuaittt  9>l  i>^4?fV4Uiiu'4,  wbea  U  j^ 
ufiiT^M  *li^li  1^  •VMkU  noi^fMUX  utTi^T*  will  4c4Ar4y 
irii,.  uHiijMr.  IW*  W  <iwi>ti>  tb«  uuuitvr  of  aba«rrar 
tina»  t«  (u  IwwM*  t)»  eiMtlHir  (il  cquuiciD4  at  auk 
dltlno.  MtAbyUC*  ^**i  4*  lUHieul'}    <pf   Invouliu  ft 

lltLl«  ftttecMw  iA  IMWMft^  nHTitr,  and  If  iiuKJ^lbiD  tA 
delerttiiw  1LWMMiWwVm>frb1e  vtrOT  \u  the  rv^uU. 
Scia&rlJiK  uses  w  ibe  vqiuit^nit  tA  ^NiudiUoti,  ftcd 

JoUowlD);  foFiu  L— 

2  z  y  (i «  +  n't'  -)-  Ac.)  +  2x«(ae  +  a'e'-t-  Ao.) 

Aa  eqealioa  erldeatlf  of  tbe  form, 

S    =    Ma*    +    l»«    +    P 

Aad  If  m  era  to  meke  it  a  mlniniBm,  tbe  8itt  dUtereD- 
tl(I  eo-cfflcient  atuit  be  equal  to  xero, 

.  -.  M*    +    N    =    O 
Mai 

2  (•>-«'■?+  tut.)  ■*■!!  (ah  +  tfif  +  *e.)  -«■  a  (a  e  -v 
*e'+  Ac)  +  Ae.  =  O. 

Beoce  we  bare  tbetoUowliig  rale  to  form  tbe  equation 
that  rtTe*  a  minimum  fnr  anj  one  of  tbe  nnknown 
qeaoUtlea  :  MoltiplT  eaeb  eqottion  of  eonaiUoo  by  tbe 
eoefllolent  of  the  unVnown  quantity  in  that  equation, 
taken  with  iu  proper  linn,  and  then  add  together  all 
thete  products;  and  this  being  repeated  for  eaeh 
mkno wn  qnanUty ,  there  must  leealt  the  lame  nombar 
of  equation*  aa  nnknown  quantities,  whence  eaoh  la 
ledoeed  by  ordinary  algebraical  operatioas. 

'We  i^Te  as  a  numerical  example  tbe  followinir 
•qnationi  that  are  (iren  by  Gaaas,  and  hare  been 
■aiployed  ever  since  as  an  example: — 

»-      f  +  2t  -    S  =  O 
3x  +  9p  -  tt  -    5=0 

4  X  +    r  +  i»  -  a  =  0 

-c  +  3v+3s-I4  =  0 
If  only  three  equations  h%l  besn  glmn,  a  Terysllgbt 
knowledge  of  elementary  algebra  weald  bare  been 
■vffleleat  to  obtain  a  oorrect  result,  namely : 

18  23  13 

X  =  — ,    y  =  —,   «  =  — . 
7  7  T 

And  theae  Tains*  would  ba  Snal,  wdth  so  nwaaa  ol 
jndglnii  o<  their  acouraoy.  Bat  if  these  valnes  be 
■■beUtntpl  in  the  last  equation,  the  saaond  member 

8                                                 8 
Deeomes Instead  of  zero.    Tbte ia  tCOMd 

7  7 

the  sgaidual  error ;  and  If  a  resnlt  be  dednoed  from 
uy  three  equatioos,  tbe  fourth  wlU  not  be  satis- 
fled,  bat  leave  a  ■mall  error.  We  nuwt  uae  the  rule 
(4tcb  aboye  for  tbe  normal  eqaalloa  of  x,  nwltiply 
aaeb  equation  by  1,1,1,  and  —  I,  and  take  tbe  sum,  tor 
f.  It  mil  be  necessarr  te  multiply  eaeh  equation  l>y 
-  1,  2,  I,  -3.  and  add  the  issalts  abnilarly  tor  s,  we 
■hmU  hare,  then, 

27z  +    <y  -    as  =  Q 

tx  +  Uji  +      «-    70  =  0 
V  +  Ms  -  US  =  O 
The  eolation  by  ordinary  methods  gin*, 
"  X  =  2-470,  s  =  S-651,  and  x  =  1-918 

U  these  values  be  snbitituted  In  the  original  equvUoas, 
It  win  be  found  that  no  one  equation  i»  arKvaifelT 
mtiafled,  the  reildnals  being 

-  0-2M,  -  0  098,  +  0-OM,  —  OrONk 

lb  determine  the  probable  error  of  eaoh  nnknowB 
Il  anther  long  and  Inirieate  eompntatlon :  weladleate 
<Dly  the  method  here,  tbe  proof  of  what  Is  inadmlnlble. 
Ia  the  Arst  normal  equation  write  —  1  for  the  absolnte 
tens,  and  In  the  other  equations  sere,  tor  eaoh  of  tbe 
■teeolnte  terms :  the  value  of  x"  then  found  from  tbeie 
equations  will  be  the  reoiproeal  of  tbe  weight  of  the 
Tklne  ot  X  found  by  tbe  general  elimination ;  similarly 
for  tba  other  nnknown*.   Writing  then. 


(anplOTing  dashes  to  distinguish  the  particular  results) 
we  shall  derive  by  the  ordinary  method*  of  elimination, 

89                   t4                  41 
«•  =  ,   y*  =  ,    «"  =  , 

iwK  7X1  an 

whlebk  Mnp  lAvetlad.  sly*  tha  reqnired  weighli. 
whieh  wa  «Jlt  itMMt»  kf  M.  W<  ao*pc  to  ordfir  to 
and  tba  aaaa  acwr  w  a  v.  and  s,  we  must  take  tbe 


-_ ,     .  ».  »nd  s, 

sum  of  tba  ijisMa  at  tba  nesidual  error*  that  we  hare 
already  datatmliwd.  The  nquaois  wUl  be  respeotlvely 
ooaau.  »«)M,  o-(iOi)4»«f4  oaJSTtbe  sum  ol  which  b 
equal  t»Qra|»l  tttm  WHl»  OX*  ot  which  is  0-284  =  (< 
The  meiiBsaawuJI  A  V.MMa4(a  gtraa  by  the  formal 
<■ 
.  lliBllailiy  <IHf  >W>  %  amlaHi  wat/MnHs. 


VJ« 


(>  «  =  0-017 

t 


t 

(.3  =  O-OIB 

■/P« 
whiah  are  ihe  mean  error  of  x,  »  and  ^  Tbi*  ta  a 
general  outline  of  the  method  •mployod  in  aolvlng 
rquailons  ofoondltlonby  the  mrth'Ml  of  least  squares. 
Thr  computation  is  aeeeasarlly  long  and  tronbleaoma, 
bat  tbe  acouraey  ot  the  result  has  never  been  doubted, 
nor  ba*  any  other  method  been  suggested  that  promlMS 
by  shorter  eomnuutlon  »o  give  a  result  eau^ly 
correct.  The  late  Professor  ^ncke  employed  this 
ingenious  proe***  in  a  varletv  of  ways,  and  it  has 
now  become  a  moat  formidable  engine  in  modem 
astronomy.  Oiuc»<wr. 

YIOLUI  VABHISH. 

Sib.— As  iwrda  tbe  tetter  o(  "  J.  T."  pm*  M, 
reapaeting  "  VIolla  VernUh."  I  quite  anee  wftFVha* 
be  aayv  ^h.-  Information  which  he  desire*  would  ba 
aocsptabia  to  nuay  of  your  readers.  I  have  myaelf , 
at  the  nmtnt  m<Mnf  nt.  a  valuable  Italian  Inatrumeat, 
01  .viui  li  1  JuTu  til>t-f  J  Ijc  liiiirr  It.  in  20  year*,  but  Ita 
belly  l>  nKli'iiH  TirniHi  I  In'  <-iiumot  thi*  W  *•  fol- 
loni  ~t  imrabmu-'l  ih*  lininitii.-m,  at  »  high  Bgnre, 
ai  tiiv  >&k  uf  ku  t'mlocoi  iioUiiiti.'*  eSecl*,  ajiany 
ImutnloK  liiat  auoUur  cuaiot  vsniisb  would  improva 
the  lam  ot  the  cilrt  riflltu.  I  iu*J<!  and  applied  *  var. 
tHJib  nt  i.iphihji  wid  •hcllM,  hut  tiw  rasnit  very  t^uch 
dl>nupi>lnu>i]  me,  tiir  "bu  •r'uuil  wa*  •omsvhat 
di>ni[»iiii>l,  tUluMtKb  tba   alluring  avsatnesa  of   Ir^ne 

(1,  a  f.w  w Prill  1  .irirrminoil  [0  BCrap*  oathevar- 
nua,  *^d  1I14  w  cspluJi/  KiuU  &  iiiece  ol  glasi.  but 
uofonuoaiely 'he  Irstoaat  of  varnish  ean*  off  with 
the  aattwd.  and  tba  bally  ot  tbe  viollu  ha*,  since  that 
time,  rsmataed  tare,  for  1  bars  bean  af.sM  ol  ani/i 
meddling  with  It.  I  keep  tbe  initrnment  in  a  •UsbsK 
inamabocaDyea*a.w>dtbn*  tbesir  dae*  not  apprug: 
to  alTeet  It.  Notwithstanding  this,  I  should,  ot 
coarse,  be  highly  pleased  If  I  could  restore  it  to  its 

bnt  I 


oiiginsl  appeacwce. 

1  know  there  are  m«ny  "  Violin  Yamisbes,' 
cannot  venlure  to  apply  any  ot  them,  neither  would 
I  place  It  in  tbe  hands  ot  a  vtoHn  maker  until  a  *alt> 
able  iplrtt  varnisb  'like  the  Italian  varnish  spoken  ol 
by  v.  Grivel).  has  been  tritrd  and  approved.  It  is 
strsfige,  and  I  have  often  tboucht  so,  that  neither 
Soite  nor  Louis  Spohr,  tbeIatterT>t  whom  has  touched 
npon  almost  everythlnf  connected  with  tiie  gresMst 
0?  all  instruments,  has  said  anything  In  reference  to 
tbe  varnish. 

There  can,  howFTor,  ba  no  doubt,  amonrst  vlella 
playera  that  the  qauUy  ot  the  varnish  affects  in  a 
eonsiderable  degree  tka  vibration  ot  the  instrument, 
and  I  am  glad  that  your  eorrespoodent  **  J.  T. "  ha* 
drawn  attention  to  the  uibject,  althoagh  I  had  in- 
tended doing  so  myself  Taotad. 
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VSQIS^VSa  QnERT.-A5»WSS  1X> 
"  Bib  WOT." 

Si>,— So  Ipnc  ago  as  October  laat  year.  In  tbp  nam- 
her  for  the  3:<u3  of  that  manth,  on  page  HO,  "  Bel- 
ivot "  gave  some  ot  the  dtmeniloo*  of  his  compound 
engine  and  heller,  and  Mllelted  the  opinions  ot 
"praotieal  engineers "  upon  the  same.  I  replied, 
asking  him  to  send  more  particulars,  and  promising 
te  give  him  the  information  he  required.  He  gave 
the  required  dimensions  in  the  number  for  November 
ll>(h,  on  page  912,  and  I  at  once  set  about  writing  this 
lalMr,  but  1  laid  it  by  tor  reasons  I  need  not  trouble 
you  with,  and  did  not  resume  It  till  now.  I  hope  it  la 
not  too  late  to  be  uietul  to  "  Relivot." 

With  your  permission  I  will  just  reoapltolata  bla 
qoestiou*  hare.  Fir<t,  "  Will  the  boilsr  supply  those 
anglnea  with  steam  7  Second,  "  Are  Uie  area*  o( 
plttoos,  and  parts,  and  travel  of  valvea,  properly  pro- 
portioned?"; and  after  stating  in  his  last  letter, 
*'  That  those  engines  *re  working  In  connection  witb 

water  wheel,"  a^  that  "  their  load  1*  vvyiug  from 
day  to  day."  be  siks  "  wauld  an  Independent  Sat  off 

two 


a  water  wheel,"  a^  that  "  their  load  is  vvyiug  from 
day  to  day."  be  siks  "  wauld  an  Independent  Sat 
valve  be  adivlsablo  >"  The  dimension*  of  hi*  boHar 
are—"  Shell  30(t.  long,  m.  diameter,  oontalnii 
Inrnaoe  flue*.  2'  7"  dUmetar,  with  grate*  7lt 
Tbia  boiler  Is  capable  ot  evaporating  aboat  00  cubic 
feet  ol  water  per  hour,  with  good  ooal  and  (harp  draft, 
and  the  steam  fitom  that  quantity  of  water  if  ated  la 
a  w*lli-aoo*tructad  condensing  engine,  cutting  off  at 
about  one-third  ot  tbe  stroke,  will  predose  aloui  100 
to  120,  or  parbap*  more,  indicator  horte  power. 

Tbe  stroke  of  the  bi(h  pressure  aylinder  1*  4Un.,  or 
7ft  for  the  doable  strMe,  and  If  make*  OQ  atroke*  per 
minute,  or  420tt.  per  minute  piston  speed,  and  the 
diameter  ol  the  eyllnder  is  Uln.  Tba  steam  port  is 
Ilin.  long,  and  Ifin.  wtdq,  or  tH  square  inohes,  which 
is  very  good  proportion,  the  speed  ot  the  low  pres- 
sure pistoa  is  the  same  as  the  high  pressure  one,  and 


It*  diameter  I*  tUa  ;  the  (team  port  li  ISiln.  long,  and 

I^Ib.  wlda,  or  22  -  aquare  Inches  area;  tbJt  I  consider 
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imtharimail,  aad.lt  dedernlne  soah  »  apHwdP  *"^ 

Sual  piston  speed,  lahonld  give  aMpajU-B^ql  28  o^ 
•qoan  Incbee  area,  boit  aoah  ag  it  l»  it  avV  w  very 
weU.  There  are  woree  ''''"gT  by  a  gnat  da|{abaa( 
tbi*  engine  than  the  aroportiona  of  Itg  Mwua  forta,  aa 
we  aball  *ee  by-and-bye. 

The  ateam  Is  cut  oit  from  the  high  preaaore  eyltndar 
at  34  per  cent,  ot  the  atroke,  or  l^lu.,  and  tbe  dfamatar 
ot  the  eyliader  beioc  UKa.,  wm  aava  a  space  of  l-OS 
cubic  feet  to  be  illled  tnrice  every  atroke,  or  3'%  onbia 
feet  per  revolution  ot  the  oraak  shaft;  this  at  W  reve- 
lutions  per  minute  Is  e^uat  to  ItSeubio  feet,  or  1188^ 
per  hour,  to  which  we  may  add  one-toartli  tor  wasw 
In  lllliiig  ports,  piston  elearaoee,  leakage  and  cooling, 
aod  we  nave  14S$0  cubic  feet  of  siaam  required  per 
hour  t  this  at  Mlb.  per  aquare  inch  above  the  atmoe- 
pbare,  or  7Slb.  total  preasura  above  avaonum,  raqnlrea 
for  Ita  fonnatlou  30  cubic  feet  of  walar,  but  the  boiler 
ta  capable  ot  evaporaUog  SO  coble  feet  per  hour,  aa 
there  can  be  no  quratien  of  ita  aulBciancy. 

We  will  ao«  uka  a  took  at  tbe  ptoportlons  of  the 
slide  ralvaa,  and  see  how  thej;  acqait  tkeasalves  In 
the  prrfQDnaaee  ot  tbeir  <kiiy  ol  distributing  tba 
steam  to  the  oylladersi  but  before  I  do  so  I  ab^lTjaat 
atata  wha*  are  the  areper  proprirtlaa*  aad  eiianllal 
ooadlMons  ol  a  good  cnmpoani  steam  engtna  w|  i^  aa 
ita  rahre  gear  i*  ooncemed. 

Th«  valve  which  admits  the  ifeua  flroM  the  bader 
to  tba  high  pressure  eyilndar  shouM  ba  capabhi  of 
outcing  off  at  any  point,  from,  any,  10  co  96  par  cent,  of 
tba  stroke,  and  of  detaining  tba  expanding  aleans  in 
the  eyilndar  to  do  duty  on  tba  piston  to  nearly  the  end 
of  tbe  stroke,  and  this  valve  sboold,  if  possible,  ba 
placed  under  tbe  direct  control  ol  the  govamoi. 

The  communication  between  tbe  high  aad  low  pres- 
sure cylinders  iib<<uld  be  tree  and  unrentricted  froaa 
tbe  beirlnning  to  very  near  tbe  and  of  the  atroke,  ia 
order  that  w  illegitimate  or  nuneeaaaary  baok  piafc 
aare  may  exist  to  retard  the  motion  of  the  Ugh  pttlh 
aure  plctom  and  that  the  low  pressure  niston  may  rt> 
aelve  the  lull  banedt  of  tiie  anreatrioted  expaaaia*  M 
the  slaan  contained  between  tbe  two  platoon 

The  aommunioatlon  between  the  low  preasur*  eylle- 
der  and  the  coadaaisr  should  also  be  freely  open  aonb 
tbe  beginning  to  nearly  tbe  end  ot  the  stfoke,  in  order 
that  lis  platon  may  continue  to  receive  the  benett  of 
tha  vaenum  aa  loog  as  poaalble. 

"  BaUvot's  "  high  preeaur*  valra  baa  7tin.  of  travel, 

8— la.  of  lap,  and  no  laid,  and  theeshanftedge*  of  th* 
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ralva  and  Ibosa  of  Ae  port*  ata  equldl*lant ;  wllh 
these  proportion*  Ibis  valve  cuts  off  the  iteam  at  3t, 
per  cent  of  tbe  piston's  »trnke,  or  14'25in.,  and  ex- 
naosta  at  78  per  oeut.,  or  82  761a.,  aud  at  the  sama  in^ 
•tant  compreasion  beglaa  on  the  other  aide  of  the 
piston.    The  valve  of  tlie  low  pressure  eyilndar  ala4> 

ba*  7m.  of  trarel,  S— in-  of  lap,  and  —in.  of  le*^^ 

the  airhaaat  edgaa  of  tbe  valve  and  porta  are  eqnidh- 
taqti  these  proportion^  cause  U  co  cot  elf  the  comma* 
aluatlon  with  ibe  high  pressure  cylinder  at  38  per 
cent.,  or  16'i2in.,  and  u>  ezhsuat  at  78  percent.,  e.r 
32'7fitn.,  exhaustion  ceaiing  and  compreasion  begin- 
ning at  the  same  instant  on  the  other  aide  ot   thf 

flow  two  aerioos  evlla  doe  to  tbi*  aarty  exhaoal, 
at  onoe  become  apparent,  and  are  plainly  fllustrateC 
in  the  annexed  aketcli.  Pig.  1,  In  which  1  have  place* 
the  oylindera  side  by  side,  and  attached  their  pistoa 
roda  to  the  ume  cross-head,  so  that  they  make  thslr 
strokes  simultaneouily. 

I  do  not  know  whether  tbi*  1*  the  arrangamant  ot 
"  BeUvot's  "  engine  or  not,  but  that  I*  *f  no  import^ 
aaoe,  a*  it  does  not  affect  tbi*  dl8cui*ion  In  tbe  feaet, 
■Dd  moreover  it  i*  a  oommon  way  of  eonitruoUas 
eompou^  engines. 

Tba  oylindera  are  drawn  to  a  aeala  ot  halt-incb  tA> 
th*  foot,  but  tbe  voire*  and  porta,  for  sake  of  greater 
dlMlnctness,  are  exaggerated  to  tbe  inch  aoa^e.  Tb^ 
piston*  In  both  oyllnden  are  at  the  point  when  ex,-. 
hans^on  takes  place,  viz.,  78  per  cent,  ot  the  strokob 
and  tbw  are  moving  in  tba  dlrectioo  ol  tbe  arrow*,, 
and  both  valves  are  at  the  middle  of  their  excursion. 
Juat  doalug  the  exhaust  en  one  aide,  and  opaulng  t^ 
on  the  other  aide  ot  their  respqeiive  platon*  Th* 
ataant  from  end  A  of  the  high  presaure  cylinder  1* 
paaiing  away  late  tlia  conaeatlng  pipe  and  valva, 
eheat  of  the  law  preaauro  cylinder,  taua  undergoing' 
considerabl*  expansion  and  rsduccloo  of  praniura  at 
the  vary  time  wh«a  It  ahould  b«  aocuraly  bottled  up  la 
the  cylinder,  and  drivlug  tbe  platon  at  least  U  per 
cent,  further  on  ita  way  to  th*  end  of  It*  atroke.  At 
the  aame  iuatant  that  tha  ateam  la  tba*  reckloatlz 
permitted  to  eacape  from  th*  poaltive  tide  ol  the, 
platon  A,  compreaaloo  be  gini  on  tbe  negative  side  Si, 
for  it  will  be  aeen  from  the  position  of  the  valves, 
that  exbauatlon  from  that  side  baa  Juat  been  Inter-r 
oqitad;  tbe  pteton,  therefore,  during  the  remaiuder 
ot  ita  atroke  encounieri  a  great  reaiatauc*  In  gradually 


oompreaalng  the  uaexhausted  rapjur  back  Into  tba. 

Sort  and  email  apace  allowed  tor  platon  clearance.  To. 
9  aure,  a  part  (an/d  only  a  part;  ot  thia  power  i*  re- 


atored  to  the  platon  on  ita  return  atroke  by  the  reax- 
paaalon  ot  this  compresaed  vaoouc    But  why  com- 

Sraaa  it  at  all  7  Tbe  evil  resulting  from  doing  so  cui, 
»  avoided  by  naiog  a  preperly-coaatructad  valTI^ 
motlua 

At  the  aam*  time  that  tha  above  bul  work  i*  golov 
on  la  the  high  pressure  cylinder,  similar  bud  mauas*': 
ment  and  prodigal  waste  are  going  on  lo  tlie  low  pre*- 
•ure  one,  lor  the  steam,  which  up  to  tiiia  instant  b**. 
been  driving  tbe  pieton  on  iu  w«y,  Is  aoflorcd  to  easape 
to  the  oondenaer  from  end  C,  ipatesd  of  bein^  kept  d% 
the  piston  at  lesat  10 per  cent,  loujror,  aod compria -iciq 
alao  takea  plaop  on  the  other  aidp  D,  a*  in  the  blgh 
preaaure  cylinder,  for  tbe  comm  aiUcatioa  of  tbla  end' 
of  tbe  cylinder  with  tbe  candanaar  ia  prematurely  oujt 
ot^  and  tb«>  vacuum  appKed  te  tbe  wrong  aide  of  at^ 
platon. 

Bnt  I  have  vet  to  point  out  tbe  greataat  evil  result* 
lag  from  tha  bad  proportiona  of  theaa  valvea,  which  la 
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and'M  four  oaloh  the  wind,  the  total  aperture  l»  over 
14<i0aqiurefeet.    The  aalli  are  12  x  8, aod  flre togettier 

Sriment  a  ^nrfuw  of  more  than  400  square  feet.  The 
ifHcnltf  of  getting  the  laUt  back  i«  tntirel^  obTtated 
bT  tbelr  belnir  enelMed  lu  the  wlndcap,  bccauw  tfaa 
baildins  prcMntt  tnoh  an  obataole  that  tn  a  ttroag' 
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obe  found  in  the  ratrleUon  of  eommuiication  be- 
tveen  the  two  cylinflers. 

I  hare  laid  at  the  besftnulnir  of  tbia  letter  that  one 
of  the  eiaentlal  oonditloai  of  a  good  compoandeoKlne 
<*  "  that  the  eamiBuulcation  between  the  two  cylin- 
der* ihonld  be  tree  and  noreetrleted  from  the  beein- 
ntng  to  the  end  of  the  atroke,"  bat  how  do  we  And  ft  in 
thUoate? 

The  Ttlve  of  the  low  praiare  cylinder  eatt  oft  at  30 
per  cent,  of  the  atroke,  that  la  to  aay,  the  eommonlsa- 
tlon  between  the  two  eyltadera  la  improperly  Inter- 
cepted at  that  point,  aea  Kig.  i ,  which  anowa  the  posi- 
tion of  the  several  parte  at  that*  Inatant.  The  low 
preeenro  valre  F  haa  iuat  oloaed,  and  no  more  ataam 
oan  pua  from  the  exhaoatloar  end  B  of  the  high  prea- 
■nre  cylinder  to  what  ahonid  be  the  reeeiylng  end  C 
of  the  low  preaaure  one.  The  hlffh  preaaure  piston 
haa  to  spend  its  energflea  in  crammlnz  the  unexhausted 
■team  into  the  pa^aage  of  oommuDieatlon  and  ralre 
«heu  of  the  low  preaaure  orllnder.  The  M  per  eent.  of 
eteam  which  baa  ntned  admlaalon  to  the  low  preaanre 
oyliailer  makea  a  faint  effort  to  drive  the  ptaton  by  ita 
«spanalon.  It  ia  bat  a  faint  effort  compared  with  what 
It  ahonid  be,  for  It  it  ananpported  by  the  ?reat  body  of 
•team  which  ahoald  hare  freetnereaa  to  Ita  aaaiatance, 
bat  fiom  which  it  ia  eat  off— laolated— by  the  prenu- 
tare  cloalng  of  the  ralve. 

It  that  engine  were  mine  I  ahonid  make  the  follow- 
iDf  alteratloaa  In  it  :— 

I  wonid  make  the  porta  In  both  ralve  cheata  exactly 
•like  In  their  tranarerae  dtmenslona,  that  is  to  say,  I 
woaTd  cut  Jlo.  off  each  of  the  admlaalon  edgea  of  the 
porta  in  the  high  presaare  one,  and  |ln.  off  each  of  the 
«zhauat  edgea  of  the  porta  in  the  low  preaaure  one.    I 

would  then  cut  2— in.  off  eaoh  of  the  admlulon  edgea 
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of  the  low  pressure  ralre,  which  wonld  leave  it  |ln.  of 
lap,  and  I  would  make  itaexhanstedges  7iln.  apart,  or 
the  aame  as  the  exhaust  edgea  of  the  porta,  and  I 
would  then  reduce  the  travel  oi  the  valvea  from  7iln., 
a*  at  preaent,  to  Sin.,  by  putUug  on  a  new  eccentric, 
which  ahould  drive  both  valves,  and  ihia  eccentric 
■hould  be  aet  to  give  the  valvea  \Va.  of  lead.  I  would 
do  away  with  the  preaent  high  pressure  valve,  and  in- 
troduee  a  compound  valve,  ■«  ahown  at  Fig.  3,  whlc  h 
eonaiata  of  three  pleoea,  viz.,  alldo  valves  Qand  H, 
and  an  interpoae'l  plate  I.  The  valve  H  should  be 
worked  direct  from  the  eceeotrlo  by  rod  J.  This  valve 
Is  made  with  an  exhaust  cavity  K,  whoae  edgea  are 
«quidlstaat  with  thoae  of  the  porta,  and  two  admla- 
alon paasagea  L  L'  atralght  through  Ita  aolld  anda ;  the 
admlsaion  edsras  of  tbia  valve  have  |  of  lap,  the  aame 
aa  the  valve  of  the  low  preaanre  cylinder,  and  of  courae 
the  aame  lead.  The  interiMMed  plate  I  haa  two  porta 
eat  tbronch  It  exactly  opposite  toe  steam  ports  in  the 
eyllnder  face,  and  of  the  same  dimeuslona  ;  thta  nlate 
liealooaely  opon  the  back  of  valve  H,  and  valve  G  Ilea 
looaely  npon  the  hack  of  I,  and  all  three  are  pressed 
ap  together  by  the  steam.  I  h  prevented  moving  from 
It*  proper  position  bysluda  or  stoppers  flxed  to  the 
■tdea  of  tbe  valve  cheat.  Valve  O  ia  a  plain  aolld  piste, 
liaving  {In.  of  lap  at  each  end  beyond  the  porta  In 
plate  I  i  this  valve  ia  worked  by  a  "  link  "  H,  one  end 
of  which  derives  Its  motion  from  a  rod  M,  pinned  to 
tbe  main  eccentric  rod  at  O,  and  the  other  end  ia 
worked  by  a  rod  V,  from  a  amall  eeceatrle  Q,  flxed  on 
Che  abaft  beaide  the  main  eeceatrle.  Q  haa  Ziln.  of 
"  throw,"  and  it  ia  keyed  on  the  shaft  with  Ita  centre 
line,  making  an  angle  of  198°  with  the  crank  (I  am 
now  apeaktag  of  a  horiioatal  engtnei.  Tbe  effects  of 
«hls  oonatructlon  are— that  when  link  H  la  lowered  so 
aa  to  bring  ecoentrio  rod  N  into  line  with  valve  rod 
B,  the  movementc  of  valvea  H  and  G  will  be  very 
nearlv  almultaneona,  and  ateam  will  not  be  cut  off  till 
the  puton  has  performed  W  percent,  of  Ita  atroke,  and 
exbanatton  will  take  plaoe  at  97  per  cent.  But  when 
the  link  ia  moved  from  thia  position,  ilmultaaeoua 
notion  of  the  valves  eeasea,  and  the  movementa  of  valve 
a  become  in  anticipation  of  thoae  of  valve  H,  and  tbia 
•nticlpation  increaae*  gradually  till  eccentric  rod  P  la 
placed  in  line  wltn  valve  rod  B,  when  ateam  will  be 
out  off  at  10  per  cent,  of  the  atroke,  or  2}ln.,  and  any 
amount  of  admission  between  theaa  extremea'la  to  be 
found  between  these  two  extreme  poaition*  of  the 
link. 


It  will  be  aeen,  therefore,  that  tbia  almple  apparatus 
poiaeaaes  the  ineatlmable  advantages  of  a  variable  cut 
off  between  very  wide  limits,  united  to  an  Invariable 
extaanat  taking  place  at  a  late  period  of  the  stroke. 

The  effect  of  these  alterations  en  "  Rellvot's  '  enirlne 
would  be  that  the  commnnloatlon  between  the  two 
cyllndera  wonld  be  kept  open  during  97  per  eent.  of 
the  atroke.  Instead  of  oeing  prematnrelv  cut  off  as  It 
la  new  at  86  percent.,  and  the  steam  by  its  uninter- 
rupted expansion  between  the  two  pistons  would  con- 
tinue to  do  good  duty  opon  the  large  piston  for  61  per 
cent,  longer,  at  the  aams  time  relieving  the  amall  pis- 
ton from  the  enonnous  buck  pressure  which  at  preaent 
paralyses  its  action  and  reduces  ita  useful  working 
effect.  Alao  tbe  communication  between  the  low  prea- 
aure cylinder  and  the  condenser  wonld  be  kept  open 
during  97  per  cent,  of  the  stroke,  instead  of  78  pei 
cent,  only  as  at  present,  and  Ita  piston  would,  there- 
fore, continue  to  receive  the  full  benefit  of  the  va- 
cuum tor  19  per  cent,  longer. 

If  "  Bellvot "  should  wlah  to  hear  from  me  further, 
I  ahall  be  alwayaathla  aervica,with  your  permlaalon, 
through  tbe  medium  of  the  Brolisr  SiccHAiifc, 
and  1  shall  not  again  keep  htm  waiting  four  mentba 
lor  an  answer. 

Jab.  BAaKEBVii.L>,  6,  Weatland-atreet,  LImeriolc. 


WEA.rS  OBJECT  QLA.BSE& 

Sin,— In  reading  over  "F.R.A.S.'a"  letter,  Itgave 
me  great  aatlafactlon  to  bear  him  apeak  ao  well  ofHr. 
Wray'a  ol))ect  glaaaes,  as  I  have  a  lln  which  I  got 
from  hhn.  On  Jan.  24th,  1869, 1  had  tbe  pleasure  of 
observing  three  ownltationa  of  the  atara  lis,  119,  and 
120,  In  Taurl.  These  Aara  were  quite  bright  and 
clear  until  they  diaappeared  behind  the  moon.  In 
July  I  had  aome  good  views  of  Saturn,  although  he 
was  low  at  the  time.  Veuni  has  shown  very  aharp, 
ao  much  ao  that  aome  of  my  trienda  thought  it  waa 
the  moon  tliat  they  were  looking  at.  On  Jan.  SAth, 
1870,  and  on  If  areh  Sth,  I  bad  the  pleasure  of  seeing 
six  atara  in  tbe  trapnlnta  of  Orion,  and  two  amafl 
Stan  a  Utile  below  In  the  nebula. 

Since  I  have  read  "  F.  K.  A.  S.'s  letter,"  Imnat  acknow- 
ledge that  I  am  proud  to  be  the  owner  of  auch  an 
Instrument.  I  think  that  I  waa  the  first  who  made 
mention  of  Hr.  Wray's  olject  glaaaea  in  the  KNOLian 
UECRAific,  some  time  ago;  and  as  an  aet  of  gratitude 
to  Ur.  Wray  1  cannot  rafnla  from  writing,  as  his 
name  Is  now  before  the  readers  of  the  KnolisA 
Hechakic.  If  not  treapaaaing  too  much,  1  wlah  to 
aay  a  few  worda  of  encouragement  to  my  lellow 
working  men.  When  I  first  made  a  start,  2h.  was  all 
that  I  could  apare  lor  an  object  glass,  and  no  Enolisb 
Mechahic  to  help  me  on— no  "  Chata  on  the  Stara"  I 
had  not  the  privilege  that  the  working  men  have  now 
of  getting  every  question  answered  through  the  columns 
of  the  Knolish  Mechanic  I  but  peraererance  has 
done  mora  for  me  than  money  could  ever  have  done ; 
and  now  that  I  have  overcome  the  dlSlculties  that  I 
have  had  to  contend  with,  and  aminpossesslonofagood 
telescope,  I  do  not  wish  to  put  It  under  a  bushpl.  but  I 
am  ever  ready  to  bring  It  out  to  any  one  that  can 
make  It  convenient  to  call  on  me.  Working  men, 
think  of  this  ;  and  let  your  motto  be  Nil  detperandum, 
D.  ALSTOif,  Clyde-street,  Uerefield,  Koohdale. 


THE  HORIZONTAL  WINDUILL. 

Sib,- I  take  the  liberty  of  sending  yon  for  pnbllea- 
tion  a  plan  for  this  purpose,  on  a  scale  of  l>12th, 
capable  of  doing  real  work,  and  suitable  for  driving 
two  pair  of  usual  4tt.  stones— or,  say,  three,  as  oae 
may  oe  frequently  up  for  repair.  Tbe  sails  are 
enclosed  in  a  wlndcap,  because  the  open  horizontal 
windmill  cannot  produce  profltable  work,  on  account 
of  the  wind  only  catching  one  sail  at  a  time,  and  that 
for  an  liutant  only,  besides  tbe  Insuperable  difficulty 
of  getting  the  sail  frames  back  against  the  wind ; 
wheress  la  the  common  vertical  windmill  all  tbe  sails 


of  getting  the  sail   frames  back  against  the  wind 
wheress  la  the  common  vertical  windmill  all  tbe  saili 
act  at  the  aame  time,  and  moving  edge  on,  atmospheric 
friction  is  very  sligbL 

la  tbe  horUontad  enclosed  form  it  will  be  seen  that 
five  aalla  are  alwaya  acted  npon  by  wind  concentrated 
by  the  f  unnel-Ilke  Oiienings.     The  latter  are  21  x  IS, 
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wind  there  will  always  be  a  parUsl  vacuum  on  the  lee 
aide,  which  acta  aa  an  exbauat,  ao  that  nearly  the 
whole  of  the  concentrated  blaat  ia  available  for  work. 

The  mlll-houaa  mnat  be,  of  course,  a  substantial 
brick  building,  either  square  or  round,  according  to 
fancy.  The  wlndcap  above  may  be  of  thin  board,  bat 
tbe  jolstiog  must  be  atrong,  in  order  to  stand  ths 
strain  of  the  upper  gudgeon. 

The  regulation  Is  a  very  simple  matter,  because  the 
twelve  sails  an  on  rollers,  which  ean  be  reefed  er  let 
out  by  hand  gear  round  the  main  shaft,  or  better, 
perhaps,  by  means  of  a  self-acting  governor.     The 

Eressure  of  a  good  working  wind  of^20  or  30  miles  aa 
our  is  found  to  be  from  3  to  4lbs.  per  square  foot,  or 
at  least  at  double  that  upon  the  sails. 

UaRRT  W.  Sevu.it,  Beading. 


PHRENOLOGY  AND  BIG  HEADS. 

Sib,— having  for  many  years  taken  great  Interest  In 
tbe  study  of  pnrenology,  1  beg  you  will  allow  me  to 
say  a  few  words  in  reply  to  aome  of  your  corre- 
spondents, who  have,  through  great  ignorance,  en- 
de^oured  to  throw  dUoredii  and  ridicule  on  the 
science.  It  is  a  great  mistake  to  say  that  phrenologists 
assert  that  big  beads  have  altcay  the  most  power. 
All  trne  phreuologiits  maintain  simply  that  aixe  is  a 
measure  ot  power,  with  this  reserve— »U..  all  olhtr 
thingt  banq  equal,  and  they  will  Invsrlabiy  maintain 
that  temperament  or  tlie  quality  of  the  bi-iiin  Is  moat 
eaaential  to  the  effective  worKlag  of  the  organa; 
therefore  an  averaged-sized  head  with  well-pro- 
portioned organs  ana  an  active  mental  temperament 
will  produce  far  greater  and  better  resulia  than  a 
large  nead  with  ill-balanced  organs  and  a  alow  lym- 
phatic temperament. 

I  make  thia  autement  from  peraonal  knowledge 
and  many  yeara'  experience.  I  know  a  man  who  has 
a  head  23in.  in  eircnmterence— which,  by  tbe  way,  la  a 
very  large  fIzc — and  although  he  haa  had  many 
advantages,  has  produced  little  either  good  or  great; 
and  on  the  other  hand,  I  know  a  man  with  a  head 
only  21iin.,  but  the  pieponderanoe  of  brain  being  In 
the  upper  region,  and  with  a  moat  remarkably  aotlva 
menial  temperament,  who  has  taken  a  most  prominent 
part  in  the  political  and  literary  world. 

I  may  observe,  for  tbe  Information  of  those  little 
scqaalnted  with  tbe  subject,  that  temperament  ia,  in 
regard  to  the  human  braio,  much  tbe  aame  aa  blood  or 
breeding  Is  to  the  hone.  Self-msde  men  have,  I 
believe, 
temperameat. 


!,  invariably  big  heads  or  remarkably  aenva 

ameat.  U.  Mi~^  . 
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.,nh  .K-tnsnt  lUmpi-rs.  fuch  as  »«■  put  on  OTea  doon 
to  vMl  oui,  or  rcKUlsle  the  h-at  ol  tbe  Steve. 

Kl"  ^  rTOTBient*  K  smull  [mrt*We  nffini-iliip*! 
tienUn-  floTf,  hivlofr  hut  onp  buni^r.  This  «to»e  li 
1,,  .wni.iecc.  r  antl  <^.  Tho  P^trt  «  has.  .  number  ot 
BmiU  lln   bole«,  level  wllU  llie  bmiom  ot  wUlct  la 
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BEX.VETTS  CHICK. 

I    iaS  druriog  of  Bennett,  ehuck.      J't' 
with  work   1  —   dlinwtcr,  tlie 
.»>,«  the  cboe'k  ^U  Uks  In.      Fie.  a  shnw*  tho 

^  mT^^A  vbc  otlBT  «y  up  for  »  bur  tron. 
J  rS.S»7i?  nn  ^  i*  »  pUnTfew.  Thi.  Inner, 
•.^^?X>"ldli4  P"**  i«  lined  with  i.i«l  pU'" 

lil^S^irtol  S.  fie  t«  prvTent  it  (alllBJ  oui.  The 
^a^^%l*'aicaT*mn\^'  centre.  »nd  »Jieo  iti«" 
£^SIT^  ilrbt««d*r™«ni  of  m  »qi.o re-ended  ffr*«- 
^^,  «1%TW  taT»!«  i«Kn-(Bl  handle,  the  sli-liT 

^ttbc^ort  or  the  die,  »i.<t  pinlf  bf  that  o(  "he 

tS^  tatJ«,h  oltbe  .l.din,r  r1»«'.  "Ir  fillC 
eSi  ie  t«-B(h«n  s'rady.  «nd  prtTent  th^r  W1"E 
^ui  VZ,  *.e*.  rtnr.  h.ld  on  t.j  *  «"Th",; L™'"  ^ 
^  "~    ,  J-.  not  Ulte  ih.-  one  I  made  It.  that  It  I* 

bSfcaliwirone  of  Mr  K™n.'  workmen,  and  1.   ii 

«Mi7^r-   [hat  «t»blt.hinrBl.      I  think  t»8.1iy 

S!JS  S^c  Willi  .  Urge  ine*  «t  h.rlt.  *i  W  U.  B" 

-ror  lirpB.OVF.'VIRVr  OF  OT.D  COTTAGE  ASD 

-^Ui.tU  «i  WJtloo,  *e..  ot  old  nm-lsWetWnirt 

tl^meac  of  both  woeli  and  lone.  11  It  otiTlm«  lUt 
Zgrsmt  .B^DwntatJon  ff  the  power  of  ihe  lnUfr™ 

^me  fflean*  ro  do  "-Jut.  in  o..i.jr  Jn.UoKj.  •<;«« 
^tlr  benelit  tliclr  owners  »!«.,  rU..  In  ■'.treni.'lIi.^L 

brme,  one  of  whieb  wm  printed  In  >o  ?«•  ^  'Jl.  .I-V. 
(WntJDii»d  a  vrrj  efXt-rtlTC  merhod  ot  dolrt'  thii.  In 

Tn.UM   JIOT  Wiii«^h  Mr    MoljBeaux  ifterwafdn  koll- 

£uiA  irDMent.     wbleh  p.i^Dt  was  not  complried. 

li^J^tach  wvxleii  hratioe  l»  eioovcd  to  »duiit 

ite  MDtnliweb  cf  a  T  iron  bar ;  of  foan*  IhU  may  be 

4eaaia  *a*14ni«iu.  bnt  ii  i»  done  much  mnrq  eirily 

(<r«r( ttaVmten  are  fiaed  in  their  place*:  fo.  In- 

CM^olOMHUMuiold  plana.  I  would  m^geit  tbe 

taUOwlwt  MtibAd  ol  formlnit  (.'rofiveii  or  iefe»*e«  for 

(he 7  «»•*>»  ln»,  wbleh    innead   nl  weakcoing  tint 

«ilf«ialhn<i^»  dteauiderahly  to  the  total  sitengih 

Toforai  tbimttamtt  eooTenlenlly,  I  would  Insert 

addltloiiil  w«>dBite»ee*  bttwetn  Iho  orljtinal  oue«, 

Jis^risj?  from  Uo-  toiiu,  ipaee  between  tbem.  a^^cord- 

iDir  to  tJi«  «hkicue*»  id  Ibe  anslc  1™"  which  t»  tti  t* 

InvTtei)      TbW"  addltiiioal  wo-«ten  braces  oii(,'bt  tn. 

tie  well  etlfd  itftv**'  tbe  hack  of  ih    wreit  plunk,  so 

»a  tfi  form  s  «>und  jniBt  wben  clued,  alii)  under  the 

wrefC  plxiDlt  1/  fhonldoTd  m.    Should  the  hclly  bars 

to  la  tlie  war  >'f  t*"*  addltknul  braelntJB.  Iliey  mny 

«ttber  be  jn-iUired  to  adroit  Ibe  belly  t""'"-  <"■■  **""  ' 

ttfuk  prf-feraJJle,  )wii  rl"»""  »<  wn*>d,  of  the?  rr<|ulr(r, 

tmloii     iony    hr-  e'"™  and  nailed  on  the  front  iiur- 

ta«  ofeaeU  brare.  leasPoj  agrooifc  orreees*  between 

tt«  to  admit  the  belly  i,*r.     An  It  wnold  be  dimi'iill 

totlMCb  tirmev  •"  that  It  Khun  hear  firmly  'iiuhr  the 

^■MlBtaiik  anil  rm  the  bottom.  I  would  rcenuimend 

b  tsd  tlMin   atif>ot  |ln.  too  •hort,  alfo    ab.ut    tin. 

•anirit  b«ek  than  iront.  and  to  form  a  perfect  julut 

Snsche  brace  and  the  bottom,  by  drivlnk'  in   r- 

^Hw,«dwei)''e.  hating  Hmtseeured  n  cirat  on  the 

1Mb  la  front  of  the  hracel.  m  thnt  Ihelalicr  cannot 

Ittevd  torwani  asalnat  the  belly  by  the  act  ul 

"" — ^»t»tke  «'edae.  ,        ,. 

abtarinea  will  of  eoorte  he  Bernred  to  the 

";  ai  top.  ijoi  only  bv  glue,  but  al«>  by  a 

JBMfaotv.or  wbat  U  i.reterable,  a  fcrew  bolt  nnd 

0^£IggH^^^t,^(  A  large  n-iuhcr;  the  bole  lor  thin 

ititt SaSni  ^orrd  l-l«Ib  Inch  large,  lo  that  It  may 

aot  act  a>  a  dowel,  and  picrent   the  wedge   from 

lor^BS  Ox  jhoolrter  of  thebrnce  np  agalnjt  the  under 

etffeof  Ibe  wrest  plank;  thU  bolt  alio  forms  anex- 

a^ent  elam  to   preaa  the  Kloed  aurfaces    together. 

m^uh  U  an  Important  eonaWeratlon  when  the  work 

!■•  lo  be  done  by  an  amateur,  or  by  a  workman  who 

baa  aol  plenty  of  Iron  elainpt  at  hand. 

ItUobTloua  the  receaeea  thai  formed  between  the 

apable  of  reteiTlne  either  the  central 

"  T  Iron,  or  one  ol  the  member*  of  a 

^01  ordinary  i.  or  angle  iron.    The  latter  1«  now 

tM  in  «ock  ij  Mewra.  Moeer  and  bona— and  by  no 

3«  London  ftrm  I  know  pf-of  very  ••'''alle  •«; 

i.«y2xXxtOT3xli  *  S-lOth.    From  three 


to  Bvo  anehbar.  a,  tbe.e,  "'^^fX^,:^"^^'^:^^'^^ 
wrest  pl^uk  ni  their  upi'ir,  uod  ih"  ""h  '!'»    "  .';>™  "J 

or  t,.rt/ye>r«.  which  are  miirrt  ^""  «",'^;  .'"'i^,,  ^^ 

toperj.Vand-dot"""^  "■■'■■  "  '^  ''7  !^^!m,,,en  V 
more  value  than  aoci™t  h>mian  -^nimn     -jn  H  1  'nl^y 

not  only  to  enable  it  i-)  ri-li-i  '''V  ..i.rBti™ 

.irin-.    from  oue-.HUh  i..  ""•^^■S"': '',"'" ''""^h 
formerlV    emtilnvl"!    M   ultiT   toU'id<  of    Rivell  pucn  . 

liddle  G  up  to  the  blshot  iir.t-  in  the  ci.mp;i*»  ot  lue 
ln,trume,rt,     1  .bo..ld  ...uch  lik*.  tt, -.  tlK.  :;l.^l'"  « 

your  rrrv  p™f/f.'>t(  currei.pnini«ut.     W.  f-.    ''''  ^'"°;. 

■loins  what  le  fsi-fdO'l.  wbl.'h  upirii.m  lo^  inic'll  IriPlml.. 
iu  t  he  neTt  of  hn  promised  psiJuT*  (.nth- ™u"u|lc,i 

'mp  r,""nt  of  nbl  t'l»"*-","i'"r',".';'."lrrnrtb. 
e!i«i  da-  it  111  It  <,v-riitie,  inid  whudi.  jin  tfiDtr  Irnm  me 

tiHvaielv  trriin  pcvi-riil  rn-d  snuilry  "t  my  T-^|[i>w 
rrader.  i^f  lb- Kv<;»,is.l  MfXilvM-'.  wwld  l.-ofe"n. 
^Wcrable  interest  10  n..,.c  ..r  M,y   I.-ll>.w  r«^er,w  to 

improved.  The  lUimoNiots  Ulackhmitii. 


OXYnYURiriKN  «A^  STOVK. 
iiin  -1  fenrtb-il  t..  i;lv.- »  rL>|.ly  l'>  -  ll<>..b>"D,''  page 
rm  Ko.  '.;<T-i.  Vol.x  ,  wiii  ..«■..,.>■  vn  i".i-h  -i  y""^ 

y.UiaLl-  KIU.--.  ultLoueh  \u,  ,i.."«tion  l);'"^'"  "J'  ^ 
;uj;;t...ii<,nlrulv  vnluaN-  ...  ajirat  many  nf  ">y ''f"'  f 
readrrs,  lo  obvlatlne  H-  P-ru.cicju'  Mer.e  .  ■ju'l^-™!- 
,ns.'ai,'r«t.T.nlen,Uy.>l  li-.U  I!  veu  hy  I  »•  '"'"/. 
m-arf  ol  l.f..il.'i;,  Ai-..  will,  t..ul  can^     '^'^,,„  "^  ■'?„. 

l,..ilionand«lu«inU'  in  .-..ncL'paii-,.  and  «,""•■  In"!; 
mav  he  don.,  ami  «  ,b..w»  1  ll-  oven,  In  wl'";  '■'"''"'- 
„f  lMk.inK  .liny  b.-  .l-ni.-.  F.i;.  '-i  "hnwp.  the  i"tU'''"  >t 
ih.»  ..i.'ti.vi-  rwo  cast  In.n  c.vers,  mi  tin  J  ffr,\  ol 
re  ,*.oml''.  I  lL-k.ie,».  Ii.  .l-wu  a  llitle  w.thin  .he  ouu-r 
rdgeot.hetoppartuftlu,,u.vL..  re.liUK  on  Uraetet- 


the  top  of  Iho  burnfr.  lilted  In   Ihe  upriRbt  of  the 

stove,     mi  repri-eniK  .t  number  ol  ftniall  h..  e«  ' "  "J" 

„uler  ed-e  of  the  l..p  pan  ot  the  part  t-  all  arouni. 

'lliet-.p  part  or  cover  r  m;iy  be  tslicu  off.  and  tmfoi 

I  aovthinL'  may  be  boiled  in  a  pan  plicod  on  imitoad. 

I  K,r  the'  ™p1v  Of  air  omlinu.llv.   ■""!  -"  '=l«"  >/ 

I  cimiire'Sid  I  recommend  my  ceniro  Hull  l.j.lraullc, 

(Iravi  IriijH  and  explanations  ot  which  «*>"!■. "If J™; 

fc.ud  ...■Vml.t.ou,  aiipenriuilie  Ksoli«h  IUc.iakic 

Bbonly.  JOI1.N  0.  aHEWAK. 

IIARMOKIUM  RKKlW-VAniKTIES  OF  THE 
11MHHK  UK. 
Rin_"P  F.  n  "  a->k«  if  additional  yihratorB  set 
n.;iy  ilke  ad.lltirii.al  Ktrini^H  on  a  pi"".;'';'J"lXl?; 
rrc't»e  lis  Itiuilucss.  (ir  il  il.cy  can  lie  inud- nt  imitate 
ll.eiuun'lB  of  Itie   lru..ilir.,  oho.',  clarlouel,  aule.  4c. 

The  Dolv  po,.ible  reply  ■•«  ibit "/.  i""-  P"PP«t "''"™?.?,: 
who  CHhibiicd  the  t,iiiile  iif  Wiiierloo,  .o  which  the 
„r/irf  dill  not  very  cle.irli  ii.dirriie  t  w  k-ailiui,'  cbarac- 
tcrh  ut  that  reumrltaljK-  fiirl-i(n...lik«  an.l  beacvolent 
mllit^irv  eucnillLT  .if  tin- Mli'W  ivHrshiliJicraof  Him 
who  tiiVsht  br..lherly  lnv.-  l.nd  pel.™  to  lUM'^lnd 
whun  th."K.i...l  lllil.-irl    jlK.l  him,  "  I'leasc  «ir,  which 

'  Wi'ivl.cv.'r  v,iu  |.l":i^<|,  in*'  prL'lty  little  .l.'ar.  \<ia 
„n„i  v..ur  mii.i.v  ,ii|.l  .■..■■  b.ive  your  own  eh..ice.  II 
'■  1"  V  II  ■■  1-  ..ui'iri'l  ."  \--'y  hi*  m.iney— and  a  good 
deal  lit  it  -b-i.i  IV  1' '  ■.*.-,■« ill. in  ce.taiii  limlta,  the 


II  t"  id 1 

bul  liu-  ilii'ii 
1.    II-  -..::■ 

villi  :il  ■■-     !•' 

cmiih'..^  *  '  ' 

o.-l  ftit^Atfilr   0 
Ihc  utlerj.iu'l' 


IMit 


1.^,-,     ^VILHIII    |-l-|L1*IH     ,,,n,*"i    ."- 

-  i.iiicb  lone  ns  liu  deal  tea, 
r  i.iue  )w  pr.^fi-rs. 
>-u^   iliiii  if  two  hBrmoninm 

..iin'b  i.lllip  as  piw.»ible,  nnd 
■  ii-i.l  J.muilii  under  1«  lltlrllt 
,7./j.-i..<.  tbe  Kiuudi  lliey  eauBO 
,i  .litter  lunch  in  i-hr.rncter-.  In 


Nn^Bf  I  are  capabi 
•ebb  ef  a  bar  of  T  I 
tat  of  ordinary  L- 


wl  hlfdS"/;rFi<F°-  2  «»"  3.  ^'""'"^  Into  the  top  bed 
oftheatove  ThJ^two  do.-ra  Ainre  laid  back  on  the 
bearanc„  ?  when  the  cover  pbite  .  f  <•  e  is  l'"e<' <•."  bX 
the  rlnc  t;  to  »et  In  the  Inrgo  bo.ler  far  waah.nR^ 
Cookln/m.y  be  roIor  on  In  the  oveu  m  and  on  the 
hack  burner  ff.  FIl'.  2,  a  saucepan,  may  be  net  at  the 
Mme  tlmrtl[.e  washing  Is  going  on.  The  cent™  of 
these  holea  in  the  portable  top  plates,  for  atewing, 
("v'dk,  &c  ,  must  be  direct  over  the  naa  burners,  o  o 
are  the  two  front  Ras  cocks,  and  .  .  the  two  front  air 
"cV  Into  the  bur'-ner  g.  The  air-vent.  «•  "  "«  •7" 
holes  about  iin.  diameter,  one  to  each  burner  the 
bol«  »,  wWcl  may  be  each  Uln.  diameter,  holea  fitted 


Ti.lU'l-.l.     »ll'     IK"    ..111.^.    "Ol^ J       ,V.X.      HftiT 

„  wi.rd,  lb.|y  will  ■"■'  ''"'  '""'  ""^  ™>tld,  ihlrd,  Bfth, 
"ii.b  or  K-vi-ui.li  iini-oniiua  Miinj  of «  pia.i.if.irl.-.  and 

.,oly  ..".,..( ihc  / Oi-siof  111.-  .n>(r,.,wi,t ;  b...   nst 

a"o.e    sirini.   t..,..-l    10   -nm-   pitch,  miiy    d.lT.  f 

irri     lUXr  i..  il.|.-kui-..  aurt  U;,rtU  .and  rnn,L-qneDtly 

li  I n.ol»  differ  >u  .ii..lire..  Ml  .be  Miuo.l  of  one  reed 
,-b  rh  i.  lbl.-kcr  <ir  «..l.r  i.i  r^op.rtl..n  tn  its  lonKtU, 
mn  •  .lllTi-r  fr..iu  .iHotl.er  ri.nl  in  lia  ,oni..  ,  not  to  men- 
tion I  at  ibc  chiiriii-kT  of  ilif  annuls,  ubiehare  caused 
™to"«ne  re  ■'".>=.)■  ililT.--r  Breatly  accinlln^' .c  the 
K-ii    ,MTtl-.^.hlrb   .t   is  M,lij.=c.e.l.  (or  in  this  respect 

.arni.nlumrcp.H  .-eMiml-le  h.iu.an  l,eln»;N  «nrt  utter 
very  d  ITcn-ut  eouuda,  tu-.-ordln;;  as  thvy  ore  tcrfl  nr  M 

'"nie'inott  obvioin  means  of  varying  what  1  m*y 
lerin  ihe  migiuul  toumli.  of  lian.ioniuni  recdf^la  to 
v"  V  the  proporLons  ,1,.  ir  h  oail.tbear  t..  Ili.-.r  w.dtbe 
Iiiihardlv  to  he  expet-n-il  lli«t  the  ao.uid  ..f  a  reed 
.il.ich  is  .'.nly  twice  ns  i...i|r  a.  it  Is  wiil-  wllte^ 
ch.=L-ly  .■i-bcn.l.lotl.-t  iiti-'."l  I'X  ntio.hi.rul.r...-  letiKtb 
is  from  cijfbl  10  twelve  tirae^  its  width  at.y  more  than 
we  can  oCtaln  aouoda  of  the  aame  timbre  (roin  Ibe 
lone  narrow  pipes  of  tho  dulciana  rank  Identical  with 
thofe  utterecf  by  open  diapason  pipes  of  more  than 
doSble  their  dlKmoVer.  The  character  of  the  sonndi 
we  obta  n  from  each  will  be  In  propor.lon  to.helr  aeo- 
Uonal  areaa,  like  producinR  like,  and  wo  .night  a* 
reisonmblv  expect  to  (talber  trrapca  fVom  thorns,  or 
fiTs??omIh?.tfea,  aa  to  obtain  the  full  broad  ,onoof 

uTe  wide  ac.le  open  ?'»?»»''", P'P'  ''Tl.XrfroS 
riulcl.na.  or  the  beautiful  <iunllty  of  tho  l»'«f„f '"™ 
he  formir.  No  d.mbt  the  ik-i'ful  volcer  can  .0  much 
Ly  Snff  mouth,,  b>.t  neither  m«lpul.tU,n  nor 
chemtatry  can  yet  waah  the  blackamoor  quite  wuite, 
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without alwa  vublng  out  hi*  Indirldaalllfe;  b«tlibe 
aaiittw  plM  wliou  laotiiA  1>  otuiKdtoo  auieh  ue  only 
lit  to  HO  "dOTD  Miioii<tIi»  desduiu),"— youutt't  well 
DM^  th«B  shot  up. 

BoddectlutTarUtioaofiia^ltf  of  wusda,  iadoced 
br  Tarylng  the  proportions  of  length  to  breadth, 
mfferrnt  method*  of  alBxtog  the  reedi  to  their  frame*, 
■ad  different  method*  of  forming  the  ree  *,  oonalder- 
•bljr  inflnenee  their  timbre.  G<x>d  workmanthip  can 
do  much,  hot,  aeeordin;  lo  the  lute  Mr.  Hjer*.  nuhing 
eao  oomni>naat«  lor  the  Injarlona  consequence*  of  the 
reed  and  It*  frame  belag  formed  out  of  two  piece*. 
He  Died  to  ray,  which  i*  true,  that  abiolute  contact 
betwaeatltem  wa*  beyond  human  art  to  effect,  and 
that  in  nneertaln  amount  of  chattering  Israrlably 
•naned  when  the  read  waa  aimply  held  to  li*  frame  by 
a  •■ddle  or  enw*  \m,  iwewad  down  oa  It  Al*o,  that 
the  be*t  riTetllwt  dU  tM  pi«v«iat  ch»We»IH{  If  the 
reed  wa*  made  orihta  ma(«tal  loatead  ol  belay  forged 
oat  of  meial  from  1-lotk  ta  t-lttli  looti  MSk,  and 
Tery  allghily  thoiiMered  oa  the  eUle  neantst  liatnune. 
I  hare  found  tbie  a  nry  eflactive  wtethwid  ot  wreTent- 
Ing  chattering,  bM  Mr.  Wyaca  had*  una*  iaitt  in  U* 
patent  method  of  cooatraodoa.  la  which  the  reed  li 
ent  out  of  the  aame  •ubBtanee  ol  U*  own  frame,  and 
only  remain*  attached  ta  U  at  the  fljcad  and.  That 
Ills  eolophon*.  with  hardened  a»d  aprlDg  tempered 
itael  ree<l*thu*  formed,  produeed  tone*  of  far  greater 
purity  than  any  of  their  conbmiMrarT  *erapblne*,  I 
ean  aTnnch,  but  that  tbi*  was  •■llrely  due  to  their 
reed*  being  made  of  the  aame  piece  of  ateel  which 
>l*o  formed  their  fraawa,  I  oaa't  help  doubting.  I 
»taH>*t  load  warkmatubip  had  •omethiBg  to  do  with 
lt(  hut  whatever  the  cacse  or  cauaes  might  ban 
been,  the  elfcct  was  excellent  The  eolophon  differed 
from  the  thin  reedy  rerapbine  neatly  as  much  a*  a 
line  organ  reed,  employed  in  tuiaoo  with  the  open 
diapason,  differs  from  ye  aneyente  oboe,  or  vox 
hnmana  atop,  voiced  i  la  Punck,  whose  dulcet  sonnds 
ye  ancyent  rolcer  of  pipes  awlantly  conaidered  the 
nepha  ultra  of  rer d  tone. 

MM  lone  aloee  I  heard  an  tafmoniiui,  by  Ramaden, 
whose  strident  tones  raigM  «iave  satisfied  our  Us- 
CHAHic'*  prlneeu  "  Alexawtoa"  henkt.  ThI*  in*tru> 
ment,  which  drawaed  iverv  oiiter  la  ttie  room,  had  but 
one  and  a  half  row  of  reeds,  whose  tone*  tvmsrkably 
raeembled  some  of  those  Geraup  concertinas  which 
io  greatly  surpae*  their  Kngllaki  aampiakes  in  power 
and— If  I  may  be  allowed  to  omu  aa  adjective— alio  in 
homintu.  Fo»>tmy  great  pre«*ure  of  wind  had  some- 
thlngtodowUhshaiBMMei,  tor  1  tad  the  steel  reeds 
of  my  Day  and  Uuo^i  auiaytoa asaume  this  quality 
when  forced.  I  suspect  ta*  physharmonloa  with  a 
swell  (not,  of  course,  the  organist  hlnmelf,  slthongh 
■ome  of  them  are  both  great  swells  and  heary  swells 
to  boot),  with  its  free  reeds  blown  by  10  or  12ln.  wind, 
kaa  semething  of  thi*  strident  character,  and  seond* 
'Vary  unlike  the  tendnr  reeds  of  an  Evans's  or  Uermaon 
South'*  chamber  barmoniam.  which  are  dalleaialy 
blown,  and  perbap*  alao— a*  all  good  tender  children 
should  be— wall  wrapped  up  to  keep  them  from 
■quailing. 

This  wrapping  op  ia  a  very  eflbotlva  melhad  of  *ab< 
dalng  unpleeaant  sooada.  Every  paterfamUlaakaew* 
—to  hia  Dorrar— that  hia  Infaat's  erie*  are  tiridtiU, 
indead,  if  heard  in  their  native  nakedne**,  but  become 
qnite  bearable  when  Its  dear  little  head  la  under  the 
bedolotbes.  It  won't  do  to  let  the  infant  AreotAe  too 
/tesiK.  or  he  becomes  "the  aon  ot  the  sleeplsea  ";  and 
even  It  thia  mode  of  qidating  aomellme*  be  fatal  to  it, 
we  have  at  leaat  the  consolation  of  knowing  that  its 
departure  to  the  world  of  spirits  dimlnlshe*  that 
praaaure  of  population  on  the  means  of  subsistence 
which  political  economists  so  earnestly  deprecate 
No  doubt  the  reader  will  say  there  is  nothing  new  la 
tm*.  it  having  long  been  familiar  to  "  ye  family  man," 
but  if  not  new  Itaelf ,  we  have  not  long  since  become 
■cqnalated  with  a  new  application  of  this  very  old 
fact,  which  new  application  well  deserves  letter* 
patent  not  only  to  be  granted  gtatoit<>usty,  bat  ^ao 
tbat  Its  inventor*  •buuld  be  fiuly  paid  for  their  in- 
Beanttv.  I  need  hardly  say  that  I  allude  to  the  late 
Bboredttch  infirmary  practice,  in  which  a  noiay  pauper 
—what  right  ean  pauptri  hare  to  make  a  noise  t— waa 
dnly  and  effectually  mdettd  by  baring  a  cloth  torolMy 
held  over  his  wicked  month,  while  the  nuss  prepared 
a  aolBelent  dose  of  morphia  to  gtdet  him  ellectaally 
mtU  the  day  of  resurrection,  on  Count  Foseo's  prin- 
e^ple  of  a**istlng  tired  Nature's  tendency  to  perma- 
nent repose.  Verily  we  do  Improve  in  the  treatment 
of  loaane  paitper*,  tor  not  only  do  we  liberally  pro- 
Tide  wet  cloth*  for  their  erj/inp  necesiltles,  bat  alao 
axpenaire  medlolnea,  dlspenaed  with  a  liberal  hnnd  by 
iMsses,  to  asslat  their  .progree*  oat  of  all  mundane 
oiiaertes. 

To  return  to  our  dead  aheep  (mnttona,  a*  the  French 
aay).  I  very  strongly  auapect  the  reedawhoae  draw 
Itopaare  duly  labelled  clarionet,  hautbola,  and  moat 
of  toe  other  rarletlea  of  timbre  we  hear  from  the  har- 
maalum  (or  rather  ought  to  hear).  Too  often  the  real 
tone*  are  vcrir  far  Indeed  Aont  that  Inetrumant,  are 
much  more  due  to  the  dlilerent  area*  ot  the  epaoe* 
between  the  reeds  and  the  pallets  (within  which  space* 
the  air,  under  the  ipAoence  of  the  reeds,  become* 
nsonant).  and  the  qaantliy  ot  ahat  I  take  the  Uberty 
of  terming  bedelothei  (interposed  between  the  reeds 
and  the  bearer),  than  to  any  other  cause*— ot  eontse  I 
an  the  extent  to  which  the  reeds  are  eorered  np.  I 
told  the  popular  voix  ceteste— which  ean  only  be 
termed  altttlal  on  the  hypetbcsis  that  the  sngel*  prac- 
tice eingiog  the  music  of  the  ephores  (whatAver  that 
muaic  may  ee).  with  remarkably  thin  reetlu  voices— 1* 
produced  by  another  dodge,  bnt  instea<l  of  enlaiglng 
Ud  perhaps  yet  further  exposing  my  own  ignorance  on 
this  not  very  celeetial  subject,  1  would  recommend  the 
reader  to  peruie  Ur.  Hermann  Smith's  paper  on  it,  for 
an  expert  can.  if  lu  itiil,  almost  invariably  giro  u* 

Xre  fuformatlon  cban  any  mere  amateur,  bowerer 
rer  he  may  mske  the  rery  common  'T''«talrr  <^ 
Ollnklog  himself. 

Bnt  few  modem  hannoQlum*  which  I  have  aeen  are 
aonstructed  with  the  means  of  blowing  their  reeds 
irtth  wind  of  different  presiurtta,  withiut  nslng  the 
•zprcMlon  *top.  Myer*  and  Storor,  1830,  and  Hewett, 
JSSS,  patented  methods  ot  doing  this,  with  only  one 
bellow*,  and,  I  believe,  others  have  since  lorented 
other  ways  ot  efleetlcg  It  The  thing  seems  to 
me  so  very  dealrable,  especially  tor  instrumsnt*  with 


two  or  more  tanka.ot  keys,  that  perhaps  "  Elff a " 
(who  i*  no  e<eve  at  all  In  the  matter  of  harmoniums, 
excepting  in  the  sense  that  tbe  wisest  of  ns  have 
something  to  learn)  or  Hr.  H.  Smith  would  kindly 
ezprea*  hi*  opiaiona  on  this  method  of  aMM>e  botb 
the  power  ajw  4,i<allty  ot  the  sounds  o4  iMa  iaatra 
ment,  tor,  Ifdeslrable,  It  is  extramela  egwapi  only 
requiring  one  or  two  extra  weights  ta^a  put  on  the 
beliaaia  at  the  performer'*  pleasure,  aM  wi*  mv  ha 
rti>j<lir  dona  by  ditcoaneetrng  their  aufiort* ;  or  if 
tha  1^  of  waighc  haprohibiled,  by  ».\)itmtg  additional 


*piln»  to  asBMiato  actioB. 
VtA  any  tree  leed  inatrument  wtti  mm 


___  raQileirthat 

wide  variety  of  timbre  o>btalaiibi«  lania^anpn  nlaaa 
la Xcdly  to  ha  hoped  tor.  if  wjiWaa  a|t  all  tBHt 
oqaMb*  doM,tl>»ta«(rua*ent  ynaud  mm  dawnwa  tbe 
oawa  of  wind  orgaa,  but  I  am  far  aNaa  baUevIv  that 
out  a>-eaUed  wind  tatronent  •<»««,  «ki*«  aaoM  ve 
ei^mred  on  ita  draw,  aKhanatiwly  vaKme^  tlie 
eapawlltles  of  reeds  for  producing  nwufith  ot  wAient 
timbrask  I  (aspect  it  Is  rather  because  no  one  haa  yet 
shown  wbitt  ean  be  done,  and  how  to  do  it,  such  an 
Inatrament  has  not  been  made,  and  that  no  commer- 
elal  demaad  asista  far  harmonium*  with  gntm 
vaiiety  of  tone.  "  Alexandra '  only  asks  for  what  every 
organist  who  performs  on  a  toleiably  larga  laftru- 
maotwith  aawall,  already  posaessea;  a«4  "  she  can 
tnduoe  some  expert,  chtaply  to  supply  her  leqiUra- 
mrato  with  free  reeds,  which  at  preaeol  are  only  to  be 
■applied  bjr  ptpaa  at  great  original  expan** ,  not  to 
mnuioa  toe  coet  and  trooble  of  the  olt-repeated 
toniaga  wbuh  a  large  pipe  etgaa  with  numy  reeda 
taquirea,  ah*  wiU  hare  the  aatisfaction  of  harin( 

3«ae4  an  addlUoo  lo  the  nunber  ot  the  good  tttiag;* 
thi*  world  to  be  broaght  iato  exl*tanoe,  aadforoaa 
I  tteartUy  tfaanB  bar  far  aaklog  lor  it ;  indeed  X  ooa^ 
aider  her  request  an  axeople  ot  that  reflned  nuuleat 
taate  wUeh  imariaUj/  dieuaguiahe*  bar  *ez. 

Xhx  HAMtoauuia  Blacsmiutu, 


rately  tbe  ecaict  ratio  of  disturbanpe  i^ciginaUng  from 
this  soarce,  as  it  varies  so  much  under  different  cSr- 
eumstances,  nor  can  we  hope  to  eliminate  it  entirely 
until  the  good  old  form  ot  the  Caaaegratniam  or 
Vragoc^p  t«Ie*oopes  come  sgain  iato  gcaaral  use.  Am 
g(>eo  tuba  could  then  be  uted  with  great  nrtmif^B. 
which  s<Miaa  rather  to  increaaa  tbe  dlstarh^ao*  r 
this  cause  In  the  Newtoitiau  laleso^ie. 
I  h«a  is,  howrrer,  no  eompaiiaoA  w 

la^tive  greatu***  ot  thi*  ■eoroe  of    

between  the  Newtonian  and  ttaot  rlew  ooa 
Of  all  the  form*  ever  daiiMd,  tha  laat-n 
teleaaope  i*  *o  completely  at  tha  nercy 
ttoublMome  eyelonea  that,  laarlag  out  of  e 
Man  the  spberfeal  aberraiioa,  aharpoe**  ot  <  _ 

la  atanoiL  it  not  quite,  inpoaatbk',  in  such  a  •■laarniw 
— oartaialy,  it  the  correepa'adeot,  who  coat  yoa  untiatih 
of  hi*  teleeeope  lately  i«  tbe  happy  Bosseaaar  ol  oa*  ^ 
those  large  bead*,  so  highly  »p'>KBa  of  la  a  raaant 


BBrLBOTOBS  AND  BSFBACTOBS. 
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Sia,— The  telescope  was  next  directed  te  the  two 
nebula  beiSsre-mentloned.  We  ahaU now  only  aire  oar 
Impressions  of  tbe  latter  (H.  13  Bereulls) ;  and  what  a 
woaderfnl  sight  we  bfheld  whan  it  was  brooght  Into 
tbeSiildof  ^ewl  With  a  low  power  a  small,  bright 
eloud,  ^1  sparkling  with  diamond  points  ot  light,  bnt 
with  a  higher  power  how  magnificent  the  change  I 
Star*  piled  upon  *tac*,  not  one  ttwco  of  the  cloud 
remaiiung,  but  etar-dust,  even  to  the  very  centre, 
where  they  seem  *o  Inftnltely  close,  that  oae  wonder* 
tber  each  ean  etill  be  *aen  eepaiate  hami  the  other. 

Here  1*  a  teat  tor  tbe  perfeetioa  of  figure  of  a  epeea- 
lam,  than  which  aone  could  he  more  eerere.  To  com- 
pletely reeolve  thi*  superb  cluater,  even  to  tha  rary 
centre,  with  neh  an  aperture,  la  work  any  moa  might 
feel  proud  ol  On  tbe  second  evening  I  examlaad  ihia 
object  moat  carefully,  and  lor  aome  time,  and  eouid 
meet  diatlactly  trace  the  two  dark  ritta  iMt  *eaa  In 
the  Earl  ot  Ro**e'*  great  Ule«*ope.  They  ware  beat 
viewed  with  the  hlghe»t  power  I  u*ad  (SM). 

But  eoongh  ha*  been  eald  to  show  the  exticaw 
excellence  of  the  epeoulna  I  wa*  employing,  and  the 
enflleleBt  adaptabiUty  of  tbe  moontiDg  (beortbed  In  a 
former  letter.  Let  every  amateur  take  eonrage,  and 
ifhe  only  po**e**  a  little  ingenuity  and_patlence,  he 
may  do  even  better  than  1  fiare  done.  The  abore  la 
but  a  abort  account  ot  one  or  two  nights'  work— rery 
f avontable  night*,  i  will  admit,  aid  (Mh  m  do  net 
come  very  often,  he*  whan  tliey  do  anpljr  npay  the 
earaast  stoAent  any  small  additional  ootiay  he  may 
hare  made  la  ■recuriaa  a  really  good  apeenlnm  or 
ohJeet  glas*.  whatevsr  he  doaa,  let  the  beginner 
beware  ot  cImbp  ohJeet  BU**ea  or  spantla;  ther  uway* 
break  down  whoa  auini  "tuulac  tlmaa"  oame,  and 
prove  ultimately  a  iaaaiathar  than  a  gatib 

I  would  rather  posseee  a  raaHy  good  2}in.,  or  area 
tin.  object  glaas,  than  a  cheap  ^l*-  •  **d  this  reason- 
ing hold*  good,  a  /aHiori,  idth  regard-to  speeula  ot 
reepeetlrely  larger  aperture  a#  with  them  the  evil  1* 
inereaied  in  a  threefold  dot^a*. 

There  1*  one  tact,  howarw,  which  I  hare  learned 
from  conetaot  obaerratioa ;  It  is  tbat  when  the  air  is 
unsteady  there  is  no  use  la  trjriog  to  use  an  aperture 
ot  8^n. ;  perhaps  this  may  seem  teo  rtrong  an  assertion 
to  some,  buteartainly  the  poslttea  la  wWah  my  lata- 
*cope  1*  placed— a  poeitlon  very  eimilar  to  tbat  de- 
eofibed  by  Kr.  PurkU*  (near  a  iMge  city— ha*  taught 
me  lit*  truth.  Haoy  night*  come  when  I  ean  use 
smaller  apertures,  and  see  planetary  and  lunar  details 
sufBclently  well  lo  Itaia  •oaMthfng  of  phenomena 
taking  place  In  those  bodies,  whleh  a  larger  aperture 
would  not  eren  tiiggrft 

NIghu  often  eoaia  when  it  I*  reiin  to  attempt  to 
dirlde  eren  la/A  a  star  u  a  Heronlis  with  the  whole 
aperture,  or  aaa  tha  transits  ot  Jupiter's  satellites,  yet 
a  lesser  aperture  of  5  or  Din.  will  accomplish  both 
tolerably  well ;  aatortunately  too,  these  are  the  kind 
of  nights  which  niedomlnate  In  oar  dimate.  This  I 
say  with  great  Aeiereoce  to  Mr.  C.  Key's  opinion, 
which  is  dMerviag  of  the  highest  lesfiact,  but  it  has 
forced  itself  again  and  anin  on  my  notice,  and  were 
I  asked  to  aorlae  one  of  your  correepondents  who 
was  anxious  to  possaes  a  teleacope  which  lie  could  use 
on  most  bright  nights,  and  was  not  willing  to  keep 
a  large  one  In  reserre  to  use  on  good  occasions  only, 
I  should  strongly  recommend  a  refractor  of  from  S  to 
IWiL  There  la  a  calmnes*  of  definition  in  a  retractor, 
ariaing  from  tbe  air  between  the  object  ilasa  and 
eye-puce  being  (hut  in,  and  nearly  free  from  dla- 
turbanoe,  which  baa  greatly  tended  to  Induce  a  pre- 
ference tor  that  Instrument  over  the  reflector.  'This 
freedom  tram  air  current*  Is  frequently  mistaken  for 
a  greater  aharpneaa  of  definition,  whereas  it  mar  be 
slated  with  all  confidence  that  a  relleotar,  it  tt  be  a 
really  good  one.  Is,  on  favourable  ocokslons,  eqnal  to 
tbe  very  beat  refractor  ot  tbe  sane  aperture,  only 
those  favourable  occasions  do  not  come  quite  M  often 
with  the  ionner  as  with  the  latter. 

The  position  of  the  eye-pleoe  In  the  Newtonian 
telescope,  as  it  1*  generally  placed,  haa  aomethlng' 
to  do  with  these  tube  cnrreuts,  for  tbe  beat  from  the 
obeerrer  la  almost  necessarily  brougbt  In  contact  with 
the  air  In  front  ot  the  tube,  and  with  tbe  surface  ot  the 
tube  itself;  it  would  be  rery  dlttcult  to  estimate  accu- 


aombat,  rery  little  light,  and  that  ofa  very  tum^tiaoiia 
character,  can  ever  reach  hi*  12in.  minor. 

While  (peaking  of  tbI*  form  ot  teleeaope,  was 
sorry  to  read  the  abrupt  manner  in  wbieh  yoar 
talented  eortespondent "  F.B.  A.S,"  took  np  a  remark 
*t  "  Arcturus' "  with  regard  to  spherical  miiTors. 
I^oor  worthy  oorreepondent  haa  always  been  ao  (■m 
toaas  In  his  repUea.  and  (O  ready  to  assist  u*  a«  alJh 
time*,  that  we  should  expect,  tor  one  who  has  taken 
so  miisfa  trouble  to  enlighten  ear  mlad*  on  the  — -r'la- 
nlcal  minutis  ot  speeiuum  grinding  and  poliahiivr* 
aad  to  teaah  ua  leseoai  which  are  rarely,  if  avaa^ 
learned  from  profasslooal  aatrooMDere  or  Tliila— _ 
better  treatment  at  Ua  bands.  I  eau  hardly  see  has* 
"S.B.A.S."  woald,  in  any  decree,  treoah  apaai  ta* 

iost  astiiaate  he  ha*  formed  orthe  abeolau  ■— "-rtr 
or  the  parabolic  ourve,  if  true  deODliloa  i*  ia  h*- 
attained,  were  ha  te  eonfees  with  Sir  John  llnnifcrt. 
"that  for  tbi*  eoastroetioa  It  1*  nae4ileea  t«  ia(i(ti«K 
the  parabolio  earTO."  My  own  experienoe  la,  'MMha 
(pberioal  abarrattaa  of  a  minor,  parabolieed  in  S 
ueaal  way,  laqoite  equal  to,  if  not  greatar,  than  l&h 
ot  a  good  (pborical  one,  when  tilted  at  an  angle  e<% 
attd.4  degreear  and  that  oxpariaDoa  waa  teamadfioia  » 
no*t  perfect  4iia.  epsdalnm  by  With.  For  piaserrtae 
tha  *ilT«r  film*  of  las**  gli**  mirror*,  if  tlia  obaacrcr 
doaa  not  wi*b  to  remore  them  from  the  tatcaaapa  each 
time  ha  haa  dniahed  neing  it,  I  hare  lauad  no  plan  a* 
aOeaeiona  as  to  turn  tlie  tube  iteelt  into  an  alr-ti^i^ 
eeli )  this  is  eaailgr  done  b*'  baring  it  made  perfoMhr 
(taneh  in  all  ita  seams,  and  having  a  ltd  let  tM  mi»ta 
Khleh  fits  awst  cloeely  aad  neatly ;  to  this  lid  1* 
attaehad,  by  a  string,  a  long  roll  ot  some  ligkt  fabiiei 
wliieb  bea  been  steeped  la  chloride  of  eaMun,  aa* 
tboraughiy  dried  in  an  oven  or  at  the  Ice,  hefora  te> 
■ertiag  It  into  the  teleacope.  It  will  qnlokly  ahacck- 
all  the  moisture  in  the  tube,  anda(  no  mure  oaa  oreep 
In  ao  long  aa  it  la  clneed,  will  keep  the  i-Uver  eurfae* 
perfectly  dry  and  bright.  I  have  often  thought,  how- 
eear,  that  some  of  your  dever  chemical  eer*eniear 
dent*  would  be  eoaierrlng  an  incalcalabla  benelU  oa 
the  po(se*»or*  ot  theae  telescopes  it  they  could  d>«- 
cover  some  method  for  preclpitatiog  pure  altimtvlaa* 
on  gla(( ;  tt  la  ot  an  exqajalte  white  colour,  ot  -mwf 
oloac  graio,  and  reneives  a  higher  polish  than  eve^ 
silver  Itseli  sad  might  tend  to  render  tbfm  quit* 
equal  to  refractors  In  iighl-grajfiiag'  puwar,  as  thef 
are  at  present  in  defining  poirw. 

I  see  In  a  letter  from  one  of  yoar  exoelleat 
practical  ooireapqndents,  that  he  mM  £i  for  • 
*'  tocussing  metion"  te  the  eye- piece  orhls  teleaeop* ; 
now  tor  about  one- sixth  et  that  aun  he  could  bar* 
procured  a  1  plate  leoa,  accondband.  with  tack  motion. 
Having  taken  out  tbe  lense*,  he  could  eaaiW  haTa 
fitted  the  •prtng-tuh*  ot  hi*  eye-piece  to  xmk  aaA 
tha*  have  obtained  a  most  excellent  aad  simple  neaa- 
*lag  motion.  Tbla  plan  la  iu>t  mine,  ae  1  teel  anre  many 
ot  your  corieepoudenu  have  seen  telescopes  ai^ 
moan  ted. 

Tbe  mo(t  pleasant "  finder  "  ppsalble,  can  be  tormaA 
by  placing  a  rtotangalar  prism  before  the  eve-piece  or 
the  finder,  and  so  turning  the  raysout  parallel  to  those 
from  the  large  mirror  after  they  pass  the  "plane.'* 
By  this  plan  you  have  only  to  tarn  your  eye  from  oaa 
eve-piece  to  tbe  other,  while  still  rechnlng  in  yoar 
chair,  and  need  not  strain  either  yonr  neck  or  Teur 
eye*  to  find  what  you  may  wish  to  observe. 

t  caijnot  close  this  letter  without  two  word*  of 
thanks,  first  to  yourself  for  tbe  sucoosaful  :nann<rh 
which  you  have  conducted  your  most  excellent  ioaiaal 
of  late,  and  tbe  abundant  store  of  really  usrfu]  lalos- 
matloB  you  have  managed  to  obtain  for  lis  psfn 
from  those  whose  "  tame  i*  Id  all  lauds, "  an !  ceconalTt 
to  your  geaerooa  and  patieut  correspondent,  Ka 
Furkiss,  who  hss  made  a  real  dl'CQvery  in  the  scleae* 
of  speculum  testing,  and  one  of  the  very  gieatctt 
value  to  all  thos*  Interested  In  the  fubioct  I  bava 
tested  It  myself,  and  believed  It  possible,  with  doe 
attention  to  particulars,  to  attain,  by  tbe  means  be 
snggasts,  a  mirror  of  any  *lze,  perfectly  tree  trom 
epherical  aberration. 

P.8.— I  am  veay  glad  to  aee  Mr.  Wray'a  naaf 
brought  before  your  readers  In  a  recent  number  bf 
the  Eev.  Mr.  Webb.  I  have  two  ohjeot-glaasss  Of 
him,  one  a  2  $-10tha  inch,  already  mentioned,  th* 
mo«t  perfect  of  ita  kind  I  have  ever  seen,  the  other  a 
iln.,  recently  obtained,  which  quite  surprised  ma  by 
its  light -graiping  power.  On  two  occasions  I  hare 
distinctly  seen  the  Oth  star  in  the  "'Trapezium"  of 
Orion,  a  test  I  tued  to  consider  far  beyond  such  aa 
aperture-  1  do  not  mention  these  matters  by  way  of 
advertisement,  hot  to  assist  these  in  search  ot  ra^ 
rood  object  glasses,  and  to  whom  tbe  price  is  a  vn* 
importaot  consideration.  If  the  amateur  ran  save  9 
in  the  purchase  ot  an  objeet-glase,  and  obtain  a  roalv 

good  one,  he  has  tbe  money  in  hand  to  purobaat* 
attety  of  eye-pleoea,  no  mean  consideration  after  dJ, 

BTPEBtOlb 
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HOMMES  DB  PLUMZ— "Nwtnae,"  la  a  bttar 
fhUot  Qongratulationa,  aay* :— "  Oneof  thelnlerestiar 
features  of  tbe  EiiciLiBa  Umbahic  i*  tbe  gr*i| 
rariet];  of  assumed  DamssunderwhlcbeorraspoDdenta 
write.    Where  they  all  coma  from  I  cannot  ImsgbM, 
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M  I  wl.h  ..rae  were  more  e«lly  pronmiocesble 
rLi  one  1«  about  It.  1H»  »»  e»»r '<> '''•'i  ""*':• 
batman  wmpreliehilble  Mme.  Meh  "'«?«»  W 
•S««a.'  ••  •  Tewei  Deoroy.'or  •Ab-oW-T*!*. 

THK  MOON.-Cornelhw  VBrter  («r»;— "  O"  »•*• 
lieS  W  nwT»  quieter,  but  emnot,  w  t«  '«"•  t*""* 

JSoo  mile,  farther  ttMo  the  Mnire,  «o«W  »^»^»'"*»'-- 
M  the  rao«n  hu  to  dnw  ItnloMf,  »nd  'her«byjlre>lt 
ZXina  DniiMtUe  foroo  oatwards.  »nd  thus  are  mooo 

tte  ear-Ji.  whttot  tbe  farther  rided.  pulltaB  n««*»^. 
B«ke«  It  keep  one  face  toward*  a«.  Bat  tHe  liiowj, 
EXTemirmoufty-lrheel,  o*«mot  ■alter  iw  rale  .nd- 


rrMcc  rwH    BB*«i    t*"**-— ii 


«Mlv  »o«1»el»«*i>ea'ttilor  wSHbrm  rotation  oplu 
fj^  a^4  d*?S  the  Y*rr  mcqmil  .p»di  round  Itj 
SStaTmow  M5  to  «  from  Perigte  ">.*.?»«««!*■«} 
tti.  m»er«o«iiOT  In  rtm  two  Jhotfon*  H  the  caiie  of 
HhJation  •  ?"  when  the  moon  1«  farthest  It  p«»ea  ni 

terai.  iolt  »MW.  M  >n««  «■  one  *de.     pm  when 

^re  on  tue  other  eide.  ThM,  the  moon  >  wy J™: 
form  rot.tion  on  lu  own  axi.,  and  rery  nj*?"*' "J""* 
to  tM  orbit,  mm  bewtlfally  »hoir»  the  two  .eparate 
moUouT  BnitWeeameaetlon  that  «>  lU^titly  elon- 
^ItMtke  noon  1«  ehown  with  the  ereateit  Intenilty  In 
ttMTtmnot  Satoni;  for  they  aire  «o  near  their  prl- 
toTry  u  10  be  not  only  etreteheiTout  flat  bnt  have 
teen  obliged  to  «>l>»r*te1nto  aarerrt  rinff<  by  the  dll- 
Moc  apMdi  dae  to  thflir  ralpeetiTe  dlitaneea. 

TTPOOBAPHICAL  BBR<)ftj-'*'Ab  IltfHo''tWte»: 
.^Tbere  It  a  mi  ettmU  ptge  »,  nndtr  the  h«rt«s 
•■I««M«De  Faeta."  Aa  acre  1.  eald  »  bo  1«0  yMdi 
ifwm.    I  5iliftlt»liotfd*6«9t«rdilft.8ita.  • 

THB     *RAlJsrr     rRSTEtmBNT.-"  B.  S.   T."  I 
Itya:-"  ApTopoa  to  tke  wry  able  and  ♦««»»«»« 
Sm«  on  8ie^r»«»ftln«trBm«iitBndUjme,Jhi  thto 

«i\uo»r  me  »otatarmT<»Br»a*6nt»i«tti«  gentle- 
fc*  whawaa  the  ortflnator  of  jbheap  tJlffoP*?** 

tSwrtt  t«i"«™e»t  »<"  wofMnl!  men.  Which,  wWfe 
ft  «tU  not  aapire  to  the  aoewraey  of  the  moetex- 
nenalTe  Inetmmenta,  iHIl  enibie  a  ^penon  to  eet  entreet 
Sean  time  lo  within  5  or  10  eeeoodt?  When  oom- 
Blete,  It  will  be  broagbit  under  paUle  notlea  (ttreq(h 
]ronr/9urilsI. 

flPLtcrWO  CISATHBB  BBLTa-"B.T.8."»afi:- 

"Tke  fAllowfn<cementre4atrM  only  to  he  tn«d,  Mid  It 

wiU  oome  Intoxeaeral  aae.  If  properly  done,  It  la  quite 

■serronKsa  tbe  solid  leather:— DlMoIveNeTion'i  Opaque 

teTatioe  In  acetic  acid  by  addloe  nunuebof  the  aeld,  ana 

no  more,  as  will  dlseolra  tbe  eclatlne  by  putting  II  on  % 

mrm  place  on  au  or^n  or  boiler.     Tbe  ipllcee  ihonid 

be  made  nice  aod  thin,  pasted  with  the  cement,  put 

toeether.  and  cramped  hctween  two  pleees otfWOOd,  or.  If 

•  larce  nnmber  of  joints  are  to  be  made  at  rtno  time,  lay 

thelieW  at  full  leogth  on  the  flooV,  pMte  each  irtlce 

aeparately,  and  rub  It  on  tbe  top  with  a  piece  ot  nfth 

irood  Kineeihiff  as  ^tfeh  of  the  eenient  frt>n  between 

tkclotataaapoiUble,  and  left  «v«nilghtniitU  properly 

•tt." 

BBEAD  H^KtNG.-'-A.  B."  Wiltee :— "  T. 'Ettee 
aaka  for  a  (ood  meChod  of  maklhj^  yra<t  for  home  nM. 
Be  li  weleome  to  the  folio  Mn^,  wtileh  I  had  from  a 
«ook  In  aflrit  nM  falhlly  fn  London. -ifho  never  nted 
fitter's  llreU  :-%kB  2oi.  6f1iop»  M  treth  M  |)MnbMi 
villi  3ga.  •!  water,  and  boil  two  hourt;  let  it  eUod 
A««t  tfrenrtaet^  after  MMa(r<ffi'  «he  ar«<  <hea  pojr 
tbronch  a  ■h're  oyer  Iqt.  ot  mall  i  let  eland  untUooly 
warm— not  cold ;  then  pnt  in  lot.  ot  patent  yeatt,  «r 
■ome  of  the  (ame  turt  preTloutly  made,  which  I*  far 
lielter  ;  let  It  atand  all  nlsht  to  work,  then  bottle  eV, 
and  It  will  keep  i;ood  for  two  months.  It  la  beet  not 
«o  let  yourself  mn  entirely  ant  of  the  last  brew,' a* 
Mme  ot  It  la  required  to  mhc  with  the  new  yeast  to 
work  it  properly ;  if  Ton  have  none,  a  pint  of  patent 
resat  from  tbe  baker  »  wUl  do.  II  T.  Rstee  tries  thla, 
I  (bonld  be  iflad  to  hear  with  what  succesa" 

TO  ME.  HKNKr  D.  BAEKKS.— "  The  SecroUry 
of  the  Musenm  of  Fire  Arms,  Peckham-rye,  presents 
Ua  eompliments,  through  the  Editor,  to  Hr.  Barnes, 
Md  («2i  to  know  It  he  would  have  any  objeetlon  to 
filtlbuamoiKI  oYhl*  thventlon  tor  |Mv«ntlnK  srnn 
aeeldonts,  in  this  museum,  tor  the  benelt  ottt*  mem- 
bera,  who  aie  all  abootlnK  men  T 


BKPLIES  TO  QTIEMSS. 

— ^ — 

[1611.]-ATPARKWT  l'AB*DC«.-;'r.B."1l»dlii- 
sat..Bed  with  •  Quiloaa."  "  PneUWh"  has  «rtf<rt^ 
ttlvl»lon  withmultlpllbatlon.  and  "  C.  B.'  "Jfote  my 
explnnncisn  becaui*  "  J,  B-"  f  ave  nothlnir  U,  not  roniU 
to  nothing.  Imu»tremlud"J.  B."and'lI.B.  that 
tht  bate  ol  tbe  operation  le  the  »">™P"Si!i*' ?„. 
equal  b.     Thh  tbonld  aaUafy  "  U.  B  ■'— Kxceliiob. 

ri88e.1-MEA.sr«rNG  PATTERKS.-The  method 
elvcB  by  ••  C.  J.  B.,"  for  Hndlnc  the  cubic  contents  of 
p.«er,i..  la  evidently  correct  "but  the  *»»«„^«"'''„*, 
would  not  always  do  tor  finding  ihp  cubic  eontentt  of 
the  ra^MfrOm  tbe  pattern  (Wtili-h,  1  ?"»«"•.'"*■'»' 
'■  Gi«r:i  ■'want*).  VeiT  Often  the  Interior,  or  any  Part, 
has  V.  be  taken  out  by  ""»•  "'•^'PJf-'j;^'???,? 
pipe,  f  -r  Instance ;  the  pattern  ft  P**"*"/ "•ffil ,; 
mSth  :  WtoHlw  II  formed  by  a  cere.  J'J"*  P*"»°  j» 
^IM,  the  way  to  «nd  the  eontenu  of  the  «"*'■«»» 
this  /-Wnd  the  quantity  ot_.waier  ««P^,£y,»^ 
nateeiti  and  the  eore  separately,  »»'l,""™«J„"!i,'S: 
for  fW.Bi  the  former,  add  ««  '■'S;''"'*I.T!„,7SJ  it 
enblo  extents  of  the  eaatJnjr.  ^hen  the  caatlng  la 
Urge,  the  pattern  fa  not  made  solid  fo', ?'>»'•}"."»,, 
wns ;  winwtlmea  the  mould  le  built  ap  w'th  brioke  and 
loam  and  aWept  up  to  Ibe  required  Aape  by  a  few 
bOaHt.  and  do  pattefn  I*  »<»••««  'iJjL ..  m«li 
be  found  by  ealenlaUon.  the  rules  for  whlrti  are  to  5« 
found  in  any  work  on  menanratlon- Sciau  voia. 

BOH.l-TUfCYCIyE.  -I  upply  the  motive  5**"  on 
%^Z^  S-fn.  erank  a«le^t«ejf«m|h«  Moulder, 
wMiMittliknldat  laveraof  any  kiad.-W.  P.  J   r. 

ranarl-INDICATOBa  FO«  ELKCTBIC  BEtiLfl. 
3Tt."*n«iW.«Jd"  the  rtectrt*.in  rtstten  WM  flot 
flie  rtWflrtnii^l.  The  adjtimlnp  weight  I.  •bjlancrt 
lb*t  ■«  Ml^t^t  tbrongh  either  m«)m«  »«»fkVjhe 
»rm«tuf».  attiJ  Wkves  the  eatnetnTOe  .flni«^dpo<««o» 
after  fhe  tontnet  Is  broken,  the  M "=  hen  pwb, 
therefnre,  ls^t«««  to  thto#  badk  the  «ai«  »r  ■>•«»»« 
contact. — t.  N  (^frtiKTOK. 

wiuM  to  know  hem  to  «!«"■  hi"  •»P''T.,  iV  -J™ 
dliaem  ioa.  of  oxalle  aeld  In  half  a  P^nt?' J"™ 
wnier,  end  when  eoM,eponKe  h«*  sllpperj  over  with  H. 
TMs  WW  fWel.  tke  dlM  and  «re»e  o«.  »»«»'»»,"•»!;? 
dry  mb  a  Mttlb  oll»e  oil  tat  thh.  trill  ••'»», '^"J 
improretbem,  no  doubt,  lo  hU  liking. -Uhlrabmed 

Sms.j-soi.vks't  toe  ma-rijte  oj-HK-r- 

MWaJ  naphtha  ia  «»e  propet  eolvent  for  thla  anb- 
I  stance.- W .  W.  ^^  4_ 

bur  friend  "J.  8."  tried  Vet »  Martne  glno  It  made 
liquid  i<nougb  wben  brtd  in  a  flame.— lot  A. 


nm^-imnOOl,\m..-rin  swlag  of  a  P«dulnm 
ttln.  In  extreme  length,  for  J  d*gice«,  le  found  thua— 
30 
X  elrenftfltetenee  ef  Wnile     Jneh*. 

''®'°       Mln.  diameter  j  T jj  i^\\_ 

or  -713  of  an  liftli  f»r  eiltli  aofitlio  of  twins.— Q  Q.  E. 

ri!0»7  1-8TArjTlNG  WOOD.-If  P  Drop  will  ptrt 
some  iron  or  steel  Bllngn  In  a  an.  boUle  and  minp 
with  vinegar,  the  mixture,  after  stanatijif  some  hodre 
with  occasional  shaking,  will  stiiln  vroi>d  » jet  bUoklf 
the  wood  has  been  proviously  washcrt.  htico  or  twiM. 
with  a  strongdecoctlon  of  logwood  chips,  which  BhonM 
be  boiled  and  applied  warm  — ScaiiTATolt. 

rHOW.l-STAINlNO  WOOD.-I  may  say  that  ajet 
black  ataln  for  wood  IS  enlphnric  iiclil  (oil  of  vitriol), 
wiib  which  the  wood  Is  to  be  brusl.urt  over,  and  held 
eloee  lo  a  Are.  Tbe  add  really  carbomtei  tlie  wood  to 
ft  elHtbt  extent  Experiment  will  best  show  whethOT 
tbe  aeW  requires  to  I>b  diluted  or  not.  It  is  better  not 
10  nee  it  atronger  than  necessary,  and  tne  woodwor* 
should  be  well  washed  afterwards,  to  remove  aU  traeea 
of  acld.-Q  Q  E.  _,„„„     x 

r2098]-DISCONNECTlNQ  8TEAM  J'IPES.-I 
think  leather  waihers  WouM  probably  »mt  Seoteh 
Mechanic  "—Iota.  _.„««       ,. 

r»093:-DISCOJmECTIl«O  STEaW  PIPES. -n 
"  Sootih  Mechanic  ■'  would  *hltcn  one  ""J^  OL"!? 
India-rubber  wasber  with  whitlofi:  When  jnn1t«n|:  hf» 
iolnu.  he  might  disconnect  them  tnnny  times  wnn- 
ont breaking  them.  1  have  nsed  Icdia-rahber  wnMn 
fDrnmbole  Jotnte  on  eteam  boilers  for  yonra  and  W 
whitening  them  they  have  lasted  for  yearj,  beug 
taken  off  every  few  weeflcs  lor  cleaning.-  B.  w. 

raiOU— DARK  TEN  1. -An  amateur  photograpBle 
friend  of  mine  baa  used  a^icceMfuiIy  for  aevernl 
rear*  »  dark  tent,  compoied  of  three  or  foBrtnicK- 
nestes  of  black  and  yellow  cslloo,  which  I  underttMd 
mite  ahbts  out  all  hurtful  "cTbt  Win  hot  Ibis  rait 
"6  R.  P."?  It  ie  light  and dnmble. and  wben  worn 
out  eoeta  but  Jtttle  Ibr  renewal.— Q  Q.  R. 

pl«  1-3TEAM  WH18TLB.-I  eend  a  ajMit*  o»i 
Motion  of  a  (team  vrMetlb.  <'bleh«formea  of  either 
brasa  or  bell-metaL    A  la  east  hoilotr  With  a  Bn^e, 


iwnoj  MM  CHMJ-HABDKNIWG  •'I''-  BJi^S-; 
The  VIII.  mnd  tt.  ToU.ot  tbe  JdiOMSH  Meot  AKtc 
eontatu  praellort  tectpea  whtoh  have  been  amply 
tattd,  and  acknowledged  to  be  ot  «>««*  e"^ 
K  atrtkea  me  t»iy  temMy  HiM  there  la  >he  wme 
difference  among  miller*  la  handling  Ihe  nlil  bni,  aa 
between  one  writer  in  holding  the  ttwl  }wn.  I  here 
seen  a  eWne-dreaaereaai  aside  one  bill  after  amotner.ea 
not  at  for aie,  wben  thoannle  tools.  In  thehanda  of  M* 
eomrade,  drened  tbe  itono  properly.  Before  dlajnond 
dreestng  naehlnei  dame  In,  millers  were  prondof  fcelr 
good  work,  md  In  •  TlsH  to  a  mill  lately,  where,  In 
ttmeagone  by,  I  hare  dreteed  bmt  a  pwfrot  etonM. 
I  waa  deeply  impreeead  with  the  iftpendenoe  placed 
b)r  tbe  present  raeeof  ■llteraonlmpreTodmnohlnery. 
—One  otr  mE  Old  Heaooc 

nm..i-VBsmwoyL-*  a  t  u  b  =  ♦»  =  •!• 
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«i,wjTR»-DBPosrraB   iBfWf.— "to-.    It.    c. 

Bbbefta,  the  chemist  of  tbe  Mint,  availing  himtelf  of 
ffncobra  proceas,  ha*  achieved  aomethlng  *nrprl*lng 
with  hi*  BXellaeD*  of  eleettti'depoelted  Iron.  The 
Mnroe  or  the  dcpoait  Isatolntion  of  anlpbate  of  iron 
snd  anlpbate  of  mngoesla ;  the  rate  of  deposit  Is  about 
«lie  aame  a*  with  copper,  and  the  iron  thn  obtained  is 
■o  bard  that  it  will  scratch  glass,  anil  ha;  been  found 
eminently  useful  for  clicAei  and  plates  for  printing 
Anrpeaee.  Among  Hr.  Eobertii'vs|«elineifB.exblbtted 
«t  the  Kofnl  Society,  were  balA-note  plates,  medal- 
tlona,  mouldings,  and  raised  vrork  ef  -various  ktnds  1 
*Bd  dae  plate  hud  been  converted  ItHo  eteel  by  a  pro- 
«ees  which  WW  not  revealed  Itie  eaev  *>  foreaeo 
«bat  *o  sneces.«ful  a  method  of  depositing  frtnof 
«Kecedlag  hardneaa  may  be  largely  «dq^dy«d  1a(1t1bb 
dtWDfaoe  to  rottgh  beai-eaatinai. 


Orif  "Feadidun"  mean  that  tbe '*||)e  A  *%  ■>•<> 
.-.Ai  B  =  8» 
.•.»BA='«AB  =  87° 
.  • .  AB  =  ■IWIB',  AniWer. 

-bunt  ttirt*. 
raOdl.l-P'ENB'tJtUM  — the  dijtnnee,  •tralght,  from 

point  to  point,  1*  414MMtn.    Tbf  distance  along  tb^ 

curve  traversed  by  the  point  ot   the  pendulum  i* 

2'14e754«7IIK3(»tn.— Baiden  Newtom. 
mm.l'-SOl/ID  Cf>»TBirr  ©*■    CTt.IHl«ftlGAI- 

Content  =  *  f>  it  *  -(- 

<  4-  S 14U  X  » 

=  81416  X  S»  X  10  + 

8 
w  l«-fl«4  +  «'5W»  ^ 

ABTWer  =  i»»-i7Mettblcl*ot-^-Bttr«  Bofir. 

[2(»4.}-C0NTKNT8  of  CYLINDKa.-l  <»"  «- 
*wer  only  tbe  last  part.  The  contents  of  «  oyllndei 
with  hemispherical  ends  ere  obtained  thus  :  — 
pinm.'  X  -62.36  gives  cubic  contenuof  the  two  ends. 


1/ in-Ill,     -       ^        lyC'^U    1^  ■  •  •.»    VUVIV      »*W  —  WW— -—    — ..    -       _- 

itien  diameter  *  x  7854  x  total  length,  le*s  the  dtstm. 
=  the  eontents  of  the  cjrllndrloal  part,  the  ram  of  the 
two  prodoot*  being  the  total  rnbio  content*.  In  the 
caie  IB  point,  4ft. '  x  ■»2S6  =  31-61  cublo  feet ;  and 
4tt.»     X     ■?8»4 


X    (10  —  4)    =     Vs-SO     eublo 
■  y)8-»  enbia  leek-Q.  Q.  &. 


and  botlad  on  the  'engine  at  C  e.  P  h  a  eook  placed 
into  it  working  with  Iflie  handle  K,  and  aeerew  H,  »• 
keep  It  tight.  The  onp  W  is  screwed  on  to  the  >tem  A, 
and  leaving  a  narrow  paaauge,  E  K,  all  round.  The 
piece  01*  noIlOlv.haviugholes  li  1.  in  its  aides,  «idn 
pillar  H  standing  on  Its  centre,  OQ  which  is  screwed 
tbe  bell  O  O,  tbe  tftln  edge  of  wUleflj  la  Mwrgbt  Just 
over  the  opening  E,  mud  hall  «Ji  lnt!h  atiore  H.  OB 
opening  the  ceek  F,  the  steaih  enter*  t*e  c*up  H, 
through  the  hcrie*  L,  whidh  e*n*e*the  '•brill  ecrejm- 
ing  *ound.  Holes  M  M  are  made  at-tbe  lop  of  the  bell 
O  to  allow  the  sieam  to  pass  out,  and  in«nrovo»  the 
•onnd.  The  sounds  of  the  whistle  are  regulated  from 
*hrill  to  hoarse  by  the  size  of  the  concentric  part  whei* 
the  steam  isoape*,  depth  of  bell,  and  their  dlitanoe. 
— r.  B.  Ksox. 

raiU.J— TESTING  MILK.— The  Inetometer  eoM  In 
the  abop*  nt  lu.,  wKh  dlraetlons  f<rr  use,  is  the  meet 
ready  way  ot  uoerlalnlng  the  quantity  df  cream  pre. 
sent ;  the  hydrometer  for  determiulog  the  density,  or 
relative  rich  nee*  in  eaMlne  matter,  and  dilution  Irtlh 
water.-Pi^MSB.  _    .  , 

Pliaj-CONFECTIOSEEY.-"  Practical  ConWh- 
tioner,"  by  C«x,  Longman,  and  Co.,  8s. ;  .t^nlfee- 
tiooery  la  "  Induetrlaf  Library,"  HouUtim,:  1*.  6d. 
Every  description  of  loienge,  drop,  candy,  &c.,  M  10 
befounflUi  Oooloj'S  "Cyclojp.  of  Practical  Recipes, 
published  by  Longman  and  Co.,  price  28*.- A  LoVM 

"rafltJ^GUTTA  PEROfiA  8TRAPS.-lhavea*e4. 
many  strap*  and  .bands,  tor  which,  when  running  at 
high  speed*,  the  bestlubrlcant  I5  cold  water,  when- 
ever they  became  stiB,  ns  they  will  In  cold  weatbe^ 
or  when  out  of  use  for  a  time,  I  sonked  them  In  warn 
water,  andbVushod  ibem  with  a  stiff  brush.— H.  B.  K. 

tiimi-WATEE  POWKR.-Z00  gallons  per  ml^ 
fahiog  ilOtc.  produces Uh  p., but  aa  «btmt  onc-lhlnl 
of  thi*  would  be  absorbed  In  overcoming  the  iuertinof 
tbe  wheel  and  geariug,  thewh.el  being  of  good  eon- 
■tmetfon,  with  properly  ventilated  buckets,  ^era 
would  remain  for  unoful  work  7  horse  power.  But  n 
turbine  would  be  preferable  to  a  wheel  under  tbe  olr- 
cnfnstanee*  stnted.— C.  8. 

121 17.1-CEMENT  FOE  IRON  EOOSf.-"T.  8.  H." 
•hould  pnt  strips  of  well  tarred  felt  between  the  Iron 
•beets,  where  tuey  overlap,  or  he  may  csulk  thejolna 
with  (iakum,  and  then  tar  It  nil  well,  and  thto*  OB 
auid.— Iota. 
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[2121.]— BOILER  TAP.— If  the  plug  of  the  Up  Is 
■o  madeu  to  be  removable  by  taking  out  the  Krevr 
nndcrneatb,  tuke  it  out.aud  bavlng  put  some  oU  and 
floor  emery  on  tbe  part  that  worka  In  the  tap,  re- Id- 
«rt  It,  and  turn  It  about,  frequently  withdruwing  it. 


until  the  surface  la  ground  bright,  and  the  plug  per- 
fectly fits  the  tap.  Then  wipe  oft  carefully  all  Chi 
emery,  and  Kinear  the  plug  wltu  talloir.  On  re-insert' 


Ing  it,  it  will  be  found  that  owing  to  lis  diameter 
being  reduced  by  the  grinding,  it  will  go  through  the 
tap  too  far  for  the  washer  to  get  a  bearing  on  the 
under  part  of  the  tap  ;  the  square  on  which  this  Uts 
must  therefore  be  filed  as  far  np  as  is  found  to  be 
necessary,  aad  tbe  hole  In  whlca  the  screw  works 
drilled  and  tapped  deeper.  If  a  new  tap  is  wished  to 
be  put  In,  there  Is  no  cementing  lequlred,  but  some 
white  lead  well  worked  into  a  washer  of  felt,  which  is 
put  on  tbe  screwed  end  of  the  tap  after  It  is  inserted 
into  the  hole,  and  the  screw  nut  Is  then  tightly 
'  screwed  down  on  It.  To  prerent  a  tank  from  leaking, 
let  nothing  but  raiii  water  bo  put  into  tbe  boiler.— 
W.W. 

[2124.]-KAETH  CLOSETS.  — If  "  R.  M.  "  can 
manage  to  get  a  drain  from  the  bottnm  of  the  rnuU  to 
carry  off  the  liquid  matter,  he  will  find  his  alterntiou 
asucceisfnl  one.  A  second  pan  connected  to  the  drain, 
when  tbe  place  Is  used  only  as  a  nrinal,  will  make  the 
Ob  better  stllL— Scribbler. 

rai24.J^EAHTH  CLOSKTS.— I  believe  the  same 
difficulty  was  experienced  at  the  gaol  at  Reading, 
Berks,  and  that  a  remedy  was  found.  If  th«  Governor 
there  wore  applied  to,  he  might  furnish  the  required 
information;  and  if  "  R.  M."  by  this  means  Hnris 
what  he  wants.  It  would  be  useful  so  othen,lf  he 
would  send  It  (or  insertion  In  the  Emqlish  UacHAniD. 
— C.  8. 

C2iai.]- joirrrao  wiEK.-if  "  k.  h.  b."  wishes 

to  splice  copper  wire,  he  has  only  to  twist  the  ends 
together;  If  strong  iron  wire,  each  end  should  be 
turned  up  and  laid  over  one  another  for  a  length 
of  about  21n.,  and  then  wrapped  tightly  with  copper 
or  good  iron  wire.— Iota. 

[8128.]-ASSATING.-The  process,  as  performed  at 
the  Rayal  Hint  and  Goldsmith's  Hall,  occupies  five 
elosely  printed  pages  Id  Ure's."  Dictionary  of  Arts, 
HauufActurea,  and  Minea."  There  are  numerous 
iUnatratlons  of  tbe  apparatus,  and  tables,  to  which  it 
would  be  better  to  refer  than  attempt  a  clumsy 
abridgment  of  to  luold  mi  aooount.— A  Lotsk  of 
Books. 

C2131.]-PUMP8.— "Plumber"  seemi  to  haVe  got 
somebody  else's  work.  However,  If  be  bas  It  and  has 
to  make  the  best  of  it,  perhaps  thia  reply  may  be  of 
service  to  him.  From  M  to  60  (eall  It  i5)  gallons  of 
water  per  minute  falling  8ft.  will  produce  a  tenth  of 
a  horse  power,  but  as  the  friction  of  the  turbine  and 
gear  will  absorb  about  one-third  of  the  power  ex- 
pended, there  will  remain  but  tbe  Afteenth  part  of  a 
horse  power  for  useful  work.  A  turbine  might  be 
made  to  utilise  ,thls,  but  It  would  be  a  mere  toy  ma- 
chine. Supposing  it  made,  however.  Itwould  deliver 
through  the  pipe  described,  and  to  the  height  named. 
3  gallons  of  water  per  minute.  This  quantity  is  so 
small  as  to  be  practically  useless,  an  d  therefore  some 
other  means  of  supply  should  be  advised.— C.  8. 

[21.11. l-PUMrs.— The  quantity  of  water  available, 
say  60  gallons  per  minute,  being  so  small,  and  the  fall 
only  8ft.,  would  It  not  be  well  to  inquire  whether, 
instead  of  a  small  turbine,  a  water  ram  would 
not  prove  more  efficient,  thus  dispensing  with  the  ma- 
chinery of  pumps,  &o.  ?  I  have  seen  them  employed 
for  the  purpose  of  supplving  water  to  houses  in  the 
country,  where  a  small  fall  of  water  was  at  hand,  one 
great  advantage  being  that  the  action  la  continuous 
requiring  little  or  no  attention.  There  are  one  or 
more  firms  in  London  who  pay  great  attention  to  thla 
elan  of  water  engine .— H.  b.'h7 

[2135.]- WASH  ING  BLUE.-Hlz  flnely-powdered 
Indigo  with  starch  paste,  and  make  it  Into  cakes  of  the 
required  size  and  form.— Guilladm. 

P18S.J-P0WDKR  BLUE.-"  Roasted  eobalt  ore 
»nd  carbonate  of  potassia,  of  each  one  part;  ailloeous 
jand  three  parts;  fuse  together,  cool  and  powder 
Used  for  bluing  the  starch  In  getting  up  linen."— 
Cooler .—H.  B.  M.  o         ■    •• 

[21«.]-P00R  LAD'S  QUEET.-If  be  wlU  write  to 
mo,  I  will  give  him  tbe  best  advice  1  can.— T.  W 
Webb  Hardwick  Vlcaragr,  Hay,  S.  Wales.  [It  la 
yeiT  kind  of  the  rev.  gentleman  to  answer  "  A  Poor 
.  .,'  j1';"='T  by  posL  But  would  not  tbe  same  or 
•Imllarinformation  be  useful  to  other  Inquirers  If  sent 
to  oiir  columns  ?  We  are  anre  that  Mr.  Webb  would  so 
word  his  reply  as  to  be  interesting  to  all.— Ed.  E.  M.] 

[2l47.]-r)IVIDING  PLATE.-Asto  holding  the 
pulley  sflll  with  a  division  peg,  as  usually  made 
that  amounts  to  an  impossibility.  You  have  a 
long,  thin  spring,  with  a  peg  sticking  out  some  fin.  at 
the  top,  instead  of  the  peg  being  as  short  as  possible 
tay  Mn.,  with  a  knob  that  you  can  lay  hold  of  without 
Impeding  your  sight,  as  well  as  saving  your  finger 
noils,  and  avoiding  hurting  the  fingers  in  pulling 
back  the  strong  springs  that  art  sometimes  put  to 
make  up  for  the  abominable  length  of  the  peg.  The 
peg  onght  to  he  fixed  te  a  bar  that  will  not  bend  at  all, 
working  on  a  Joint  at  the  lower  end,  and  forced  up  to 
Its  work  by  a  spring  of  some  sort,  or  a  wedge  Jammed 
In  behind  it,  against  something  solid ;  and  this  plan 
would  help  to  preserve  the  boles.  I  think  a  good  plan 
of  holding  a  pulley  ateadv  would  be  to  let  the  edge 
run  close  against  a  firm  block  of  wocd,  and  set  It  fut 
after  every  time  of  shifting  bv  a  loose  clip  like  a  car- 
penter's bench  vice  on  a  small  scale.— J.  K.  P. 

,jt^J??i3rJ,?J  WORKMAN'S  INTERNA'TIONAL 
EXHIBITION  will  open  at  the  Agricultural  Hall  on 
July  Sth.  The  last  day  on  which  applications  for  space 
will  be  received  Is  April  25th.  I  shall  be  bappy  to  for- 
ward every  Information,  and  space  papers,  *e.,  to  any- 
one sending  a  stamped  directed  envelope,  or  they  can 
be  bad  on  personal  application  at  150,  Strand,  or  be- 
tween 7  and  10  p.m.  at  the  St.  Mark's  Club,  11,  Brown- 
atreet.  Duke-street,  Oxford-street,  W.— Robert  Bcb- 
OJEM,  Local  Secretary,  22,  George-street,  Oxfbrd- 
•irees  W. 


[2106.]— MAGNET.  — One  or  two  pairs  of  Smee's 
elements,  quarts,  in  moderate  action,  will  make  your 
magnet  permanent  If  you  wind  plenty  of  insulated 
wire  round  it.— Bsmn. 

[21«7.]— LATIN.— •■  A  New  Subscrlher"  will  find 
Beard's  "Lessons  "  In  the  Popn'ar  Educator  all  that 
he  requires.  The  numbers  are  iiubllshcd  at  IJd.  a 
week;  but  be  might  possibly  obtain  one  "f  the  pre- 
vious editions  second-hand.  If  "  A  New  Subscriber  " 
knows  the  rudiments,  hj  might  find  tbe  Popular  EdU' 
rotor  lessons  too  full  (at  Iea^t,  Ih>t  is  my  opinion). 
Under  those  circumstances.  I  wcmld  recommend  bim 
to  get  "  White's  Valpy's  Delectus  "  and  •'  Chambers' 
Grammar"  (the  best,  bar  none,  st  (he  price).  Both 
are  to  he  found  on  second-hand  bo>k-stalls;  the  first 
at  Od.  J  Chambers'  Grammar  about  Is.  6d. ;  full  price 
3s.  6d.— Saul  Bvhea, 

[21«9.J— PEOBLEM.-Draw  a  line  D  E  parallel  to 
.  the  base  B  C  of   a   triangle 

A  A  B  C,  so  that  D  E  Is  equal  to 

n  /\E  0  B  O  -  C  E.     Solution :  Con- 

atruct    interior   and    exterior 
bisectrices,  and  thnmgh  their 
Intersection  a  parallel  to  the 
base:    the    Isosceles  triangles 
B  D  O  and  O  E  O  give  D  £  = 
DO-EO  =  BD-CE.     Remark:    For   two  in- 
terior bisectrices   we   have   the  parallel  =  the  sum 
of  the  legmenta.- Bernabdim. 

[2170.]— UNANSWERED  QUEET.-Old  coins  are 
generally  black  enough,  but  if  yeu  cover  them  with 
fine  plumbago  powder,  heat  moderately,  and  rub 
briskly,  you  may  make  them  as  black  as  you  like.— 
Bbdin. 

C2172.]-BINDEB'S  CUTTING  PEESS.-I  should 
be  most  happv  to  give  "  Maschll "  a  description  of  a 
cnttlBg  press,  ont  It  would  only  be  wasting  our  Editor's 
space,  for  the  tools  and  wood  would  be  more  expensive 
than  buying  the  articles  properly  made.  A  new  cutting 
press,  plough,  and  pin  can  be  obtained  for  32s.;  a 
secondnanaapparatus  for  le><s.— Ab.  Imitio. 

[217S.]— LIFTING  POWER.-The  screw  and  the 
wedge  are  on  the  same  mechanical  principle— that  of 
the  Inclined  plane  ;  and  therefore.  If  the  angles  are 
equal  and  tbe  external  force  spplied  equal,  they  should 
raise  tbe  same  weight  Which  It  may  Iw  beat  t«  use 
must  depend  on  each  particular  eaaei— Bboih. 

[2181.]-DEEBT  CEMENT  Is  a  proprietary  article, 
and  Its  manufacture  a  aecret  Ask  now  to  moke  a 
good  cement  for  mending  Jet,  china,  ftc,  and  yon  will 
get  lota  of  good  answen.— Luke  the  Labouber. 

[2182J.-CONSTRUCTING  COIL.-If '"  Nemo"  has 
not  already  got  his  wire  for  the  primary  coll  I  would 
recommend  the  following  dimensioas ;— Diameter  of 
soft  iron  core,  1|  In. j  length,  16  In. ;  diameter  of  pri- 
mary wire,  about  No.  12  ;  quantity  required  about 
61ba,  cotton  covered.  There  may  be  a  little  left,  but 
that  can  easily  be  cnt  off,  whereas  It  would  not  be  so 
well  to  Join  a  piece  on.  This  should  be  laid  on  In 
three  layers  and  well  coated  with  shellac  varnish  and 
dried  before  putting  on  the  wire  for  secondary  coll. 
If  he  uses  No.  16  he  will  require  shout  4  or  6  pounds, 
say  4i  lbs.  to  be  safe,  laid  on  and  coated  as  above. 
With  regard  to  the  tinfoil  for  the  condenser,  he  will 
require  about  60  square  feet,  which  will  weigh  from  1| 
lb.  to  21b. ;  let  him  be  vei7  careful  to  Insulate  each 
sheet  well.  With  a  proper  battery,  equal  to  «  cells  of 
Grove's  with  platinums  V  x  3',  he  ought  to  get  from 
4in.  to  5In.  spark,  but  as  a  trifling  error  causes  a  great 
diSeience,  be  might  depend  on  abont  4in.  with  ordi- 
nary care.  I  should  not  advise  him  to  use  the  bottle 
batteries,  as  he  would  require  a  larger  number,  but  If 
first  cost  be  a  drawback  would  prefer  Bunscn's  ef  a 
rather  larger  size  than  that  given  for  Grove's 
to  compensate  for  the  slight  difference  in 
power.  Grove's  being  the  best.  It  bas  generally  been 
found  that  there  Is  nothing  better  than  the  best  icAtte 
■ilk  and  cotton  for  insnlatlng  the  wire;  the  dye  gives  a 
little  loss  but  not  much ;  there  Is  no  special 
peculiarity  abont  either  the  cotton  or  the  silk 
used  except  that  the  quality  be  good.  With 
a  coll  of  the  size  that  "  Nemo  "  mentions,  he  had 
better  keep  to  the  eld  method  and  use  guttapercha 
tissue  with  paper  soaked  In  a  mixture  of  guttapercha, 
pure  benzole,  and  solid  paraffin,  which  must  be  mode 
with  careful  heat  so  as  not  to  ignite  tbe  benzole.  By 
giving  four  coats  of  shellac  vamlsh  to  each  layer  of 
wire,  using  abont  three  thicknesses  of  tissne,  and  say 
(for  safety)  two  thicknesses  of  ibe  prepared  paper,  he 
ougbtto  have  a  coil  which  It  will  be  almost  impossible 
to  break  down.  Should  there  be  any  other  little  point 
which  "  Nemo "  does  not  understand,  I  shall  be 
pleased  to  explain  It  as  far  a«  lies  in  my  power.— 
T.  8.  C 

[2188.].-BICYCLE  WHEELa-As  I  moke  bicycles 
which  drive  by  the  back  wheel  (see  page  606,  Vol. 
X ,  I  think  I  can  give  "  GImcrack  advice  as  to 
sizes  of  his  wheels.  If  he  has  the  small  wheel  In  front 
he  can  have  the  scat  as  low  as  he  likes,  and  he  can 
■Isp  use  with  advantage  a  larger  driving  wheel  thanif 
It  were  driven  direct  on  the  cranks  and  placed  In  front 
Still  from  what  I  can  tell  It  is  never  an  advantage  to 
have  higher  than  48'  (beyond  which,  also,  the  machine 
would  look  a  monster.)  I  cannot  see  bow  be  can  make 
the  same  ironwork  do.  I  should  get  a  40ln.  wheel  for 
the  back  and  30  to  33ln.  in  front  Allow  me  to  men- 
tion here  that  the  roller  referred  to  in  the  description 
of  my  back  wheel  bicycle  Is  not  needed  in  tumlDg,— 
Saiii,.  James. 


[2196.]— NAMES  OF  PUBLISHERS.— "  Annals  of 
England, "  3  vols,  8vo,  15s.,  Parker,  1853.  On  Bell  Ring- 
ing, "Clavls  Campanalaria"  I  am  unable  to  give  the 
price  or  date  of ;  "  Campanologia  Improved ;  or,  the  Art 
of  Ringing  Made  Easy,"  3rd  edit.,  London,  1733,  Is  a 
little  book  that  contains  all  the  terms  made  use  of, 
and  may  be  met  with  occasionally  on  a  book  suit.  It 
is  now  many  years  slnee  I  ceased  to  be— A  Cou-eoe 
Youth. 

[«17.1— THE  WAMPOOM— or  better,  the  Wampnm 
—was  tbe  money  of  the  ln<:ians  of  N.  America  (wam- 
pum Is  an  Iroquois  word  meaning  mussel).  It  con- 
sisted in  little  tubes  made  of  shells,  fastened  upon 
belts  or  strung  on  deer  sinews  and  worn  as  necklace*. 
The  purple  lieads  were  made  of  the  dean  porta  of  the 


common  clam  shell  (IVntw  mtrr^naria"),  the  whfl 
tbe  columella  of  various  shells  (Strombim  gigas,  i_  _ 
piece  bring  spilt  off,  a  hole  wns  drilled  In  it  anif 
form,  which  was  that  of  the  beads  known  as  "ban 
was  produced  by  friction ;   they  were  about  hfij 
Inch  long,  generally  disposed  in  alternate  layg 
white  and  blue,  and  valued  about  two  Amerlciiaf 
lor  three  blue  beads  or  six  white.    A  falliiim  off 
was  worth  about  1\  dollars  ;  thoy  were  ol  less  \ 
the  time  of  tbe  War  of  Indejieodeuce.    The  w_ 
was  u^ed  In  traffic,  in  treaties,  and  as  a  token  of  I. 
■hip  or  alliance.    Wampum  belts  also  consiItutL 

cords  of  public  transactions  In  the  hands  of  a* 

Mr.  J.  K.  Lord  brought  from  Vnncouver's  Ishial  a 
belt  composed  of  dentolium  sI^ellM  much  resembttog 
DenUMum  eiUalit,  L.,  but  dcsrnbi-d  by  Niittall  «a 
Dentt^ium  prftiosnm ;  Dentalium  ia 
0  white  cyliudricsl  shell,  reoem- 
bllng  the  shank  of  o  common  clojr 
pipe.  What  Is  more  curioua,  th* 
remains  of  a  Celtic  warrior  werw 
found  near  Sallitbury,  and  amousT 
the  ornaments  was  a  necklaee  of 
dentalium  shells.  Two  skeletons 
found  In  Dublin,  lS;i$<,  had  neck- 
laces of  A'eri/fl  UUoralis.  The 
ancient  Egypiiuns  hsd  also  neck- 
laces of  euamel  b<fads  alternately 
blue  and  white.  'Ibe  Gaula  had 
beads  and  plrrced  discs.  Might 
not  this  bead  money  have  been  tbe 
origin  of  the  Chinese  pierced 
coins  ?  Much  more  could  be  aalA 
about  the  different  objects  used  In- 
stead of  money.  I  ai.nex  osketek 
of  o  wampum  string  ond  i>*ll.— 
Bernardin. 

[2221.]— SHORT  SIGHT.- TO  ETHABDO.-I  am 
shortsighted,  and  can  always  see  better  thrash  o 
telescope  by  keeping  my  spectacles  un.  There  aic  no 
telescopes  specially  constructed  for  myour.— G.  K 
CaicK. 

[S223.J-ENGRAVING  ON  8LATE.-I  do  not 
know  whether  there  are  any  special  tools  for  this  pur- 
pose, but  If  I  wanted  to  do  anything  of  the  kind,  I 
should  get  some  of  the  larger  kinds  of  wood  engra- 
vers' tools.  They  are  to  be  obtained  at  any  of 
Buck's  shops  In  London.  If  the  figures  on  tbe  dial 
are  required  of  o  large  size,  they  should  be  cnt  oat 
with  a  chisel— Saul  Rymea. 

p223.]-KNGEAVlNG  ON  8LATB.-T0  F.R_1S. 
—Use  the  ordinary  gravers,  of  a  large  size.  The  work 
Is  very  pleasant.    Sold  at  Buck's.- O.  E.  Obick. 

[2225.]— VACUUM  IN  CYLINDEH.-In  a  high  fne 
sure  non-condensing  engine  the  piston'has  freqncstly 
to  he  forced  back  at  o  pressure  of  three  or  four  powido 
above  the  atmosphere.  This  Is  partly  owing  to  Melioo 
in  the  steam  ports,  pipes,  Ac.  If  the  exhaust  pipe  la 
too  small,  there  will  of  course  be  a  great  amount  of 
back  pressure.  I  once  heard  of  a  partial  vacuum beine 
obtained  by  leading  the  month  of  the  exhaust  down 
to  the  surface  of  a  stream,  but  I  cannot  soy  if  thl*  was 
aetuslly  the  case.— Machibatob. 

[2226]  —  TINCTURE  OF  IRON.  —  To  "Voront 
Bead."-  You  had  better  buy  what  yon  wast,  at  6d.  per 
Oz.  It  will  never  pay  a  man  to  make  bli  own  medi- 
cines. A  little  knowledge  is  a  dangrroos  thing  where 
the  stomach  has  to  be  acted  upou.— {3.  JE  Cb/ck. 

[2226.]- TINCTURE  OF  IROJf  Is  made  from  the 
sesquloxide  of  iron,  hydrochloric  sold,  and  rectUed 
spirit  No  one  can  make  It  as  cheaply  as  be  may  buy 
It  In  small  quantities.  An  ounce  may  be  procured  for 
6d.,  and  will  make  30  or  40  doses.  Asto  Its  medical 
properties,  no  human  being  can  condense  an  account 
of  them  into  three  or  fonr  lines.  It  Is  a  tonle,  and  I* 
used  In  20  different  diseases  ot  least— Lckb  thk 
Labourer. 

[2227.]— LIFE  BELT.— The  most  reliable  lite-belta 
■re  those  which  are  sold  by  the  Royal  Humane  Society. 
— 0.  E.  Cbiok. 

'[2231.]  —  ENCKE'S  COMET.  — For  on  eloboroto 
answer  to  this  query  see  "Omicron'a"  letter  OB 
onother  page.— Ed.  E.  M.      ' 

[2232.J-PRUBLEH.— The  hvpotbennse  A  B  of  ■ 
righl-oogled  triongle  is  divided  at  8,  lo  that  A  D  :  B  O 

a' 
::CB:CA.     8bow  thot  ton.  A  C  D  =  —  and  CO  = 
»» 

a  +  b 


Solution  :  Let  A  C  : 
We  hove : 


b,  CB  =  a,  const,  parallel  £  St 


ED: 


!AD:AB::o:a+J,  hence  E  D  = 


EC:6::DB:AB::6:a-|-6, 


EC: 


ED      «* 
EC~«» 


in  the  triongle  E  C  D  we  hove  Un.  A  C  D  : 

ond  C  D  =  V  E  D"  +  C  D»  =  J  a*  +  b> 
— BEBiCABi>nf.  a  +  b 

rr^^V-^^^^^^TVS.-Thia  i.  mnob  used  in  th* 
United  States  for  making  cokes.  It  ia  a  earbooola  ot 
P""*".  ond  contolns  a  trifie  more  carbonic  acid  tluui 
pearlosh;  but,  tor  domestic  purposes,  saleratua  aja<l 
pearlash  may  be  oonaidered  as  one  ond  the  same  tblnf  . 
— Tautad. 

[2237.]  -  SALERATUS-Is  o  carbonate  of  potaab 
which  contains  a  greater  quantity  of  carbonic  oeid 
than  peorloah,  and  1*  used  lo  cookery.- UmiUBAiL* 
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a»i-j — IJlolTALIN.  — Let  " PtiarmaMutlcal  Blu- 
JtBt"  tate  tb>8  adrice :  In  all  hi*  pru«eedlnga  to  >c- 
mtlng  a  tbaron|;h  kunwledge  of  phannaejr  aeek  for  a 
Miiliton  of  the  articles  be  oaea,  and  be  will  scarcely 
am  falL  Had  he  tamed  op  the  F.B.  for  acetic  add  be 
««ald  bare  found  the  acid  ordered  io  tba  formola  lor 
41gtUlIu  clearly  deflned.— H.  E.  OoorRBT. 

PM2.1— DIGITALIN.-Krom  "  Pkannaoentleal  Stn- 
Mot'a  ^'  letter  CLfHi)  it  aeemi  that  he  not  only  dlatilled 
off  the  alcohol  from  hia  extract  of  dl^talii,  but  carried 
tte  eraporailon  to  perfect  dryoeu,  perhaps  even  ap- 
BtTing  (be  heat  afterwards,  as  he  seems  to  hare  made 
Ute  extract  so  dry  that  be  could  powder  It.  I  thonid 
■■ggeat  this  as  the  probable  cause  of  bis  failure— E.  K. 

rasWO— J>UT  SHAPIKO  IN  THB  LATHK.-Tbe 
mwepieeea  evrryiag  the  nnti  ate  held  In  place  by  a 
aaiaU  taper  steel  pla,  which,  going  through  tba  two 
aide*  of  tbe  bole  and  the  noMpisce,  holds  the  latter 
amUy  lo  place.- W.  H.  M. 

r«2S3]-YACHT  BUILDINO.—l  think  "Notea  on 
Taehla"  by  Kdwln  Brett,  Low  and  Co.,  may  anit 
"  ««ersmao."-0.  E.  Cbiok. 

t2254.]—DOOHS.— Walnut  timber  r»qulres  quite  as 
imicb  sessoDloff  as  any  other  wood,  and  is  not  at  all 
adapted  for  maklofir  doors,  belnc  now  used  prlncipnlly 
for  Tcoaera.  The  labour  of  worklog  it  will  mora  than 
awfflnit  to  the  price  of  oalt.— Miwhewahjl. 

nesci— CLEANSING  CASKS.— First  waah  tbe  In- 
Ma  of  tbe  cask  wlib  cold  water  till  It  Is  perfectly 
clean,  tben,  for  an  18-gallon  cask,  mix  two  Kallons  of 
coU  water  with  half  a  pint  of  chloride  of  lime,  which 
paur  into  tbe  cask  and  sbaka  it  for  about  a  quarter  of 
an  boor.  Tben  turn  it  out,  and  again  waah  tbe  cask 
with  iiare  cold  water.  A  strong  smell  of  lima  will 
Mrtse  tor  some  time,  but  In  two  or  throe  hours  it  wlli 
be  entirely  gone.  No  fear  need  be  entertained  that 
any  taaieor  smell  of  lime  will  be  giren  to  tbe  ale.— 

TADf  AH. 

tt25S.l-EQUATIONS.-I  beg  to  send  a  salntion  to 
(ha  e]aatious  lo  tbe  first  number  of  the  present 
««taaie.   In  ibe  Jst  equation  we  hare  glTen 

+  ' -o (1) 

b  a 


T  +  y-ft 
«Bd + 


1-th' 


F»wn(I)wegeto« -a»  -  6ir-i»  =  o  ..    .. 
From  (Si  *x+*tf-W  +  ax-ay-a»  =  o 

orox  — o»  +  l>v  — t'  =  oy  — tx..    .. 
Bat  from  [3)a»-a'  +6»-6'  =  o: 


(?) 
(3) 
(4) 


o  =  av-6x,  orbz  =  air.- 


(5) 


X  =  — y: 
6 


Mow  aubatltnting  this  value  o(  x  in  (3) 

a  a 

«ad  .-.  i  =  — »  =  — 6  =  o 

b  b 

In  tbe  2od  Equation  we  have  given 

W +  »)i  +  (4 -»)j»  =  <• (1) 

»aa(b  + tii  +  (a- t)f  =  e (2) 

.  ■ .  by  subtracting  (2)  from  (1) 
—  (b  +  iix-(a-  lnf  +  (a  +  h)x  +  (b-»)r  =  o; 
or<a  +  h)x  +  (b  -  »)»  =  (b  +  t)x  +  (a  ■!■  k)r; 
»x  +  lix  +  bii-hD  =  bx  +  ia  +  a^-ifi 
x(a-^h-b-k)  =  p(a  +  h~b-Jt) 
.-.  x  =  v 
And  anbatitotiag  thli  raloe  of  z  in  (1)  we  get 
e  c 

y  = and  .  • .  *  = 

o  +  ft  o  +  6 

— T.  P.  W. 

I?8».l-E(JUATION&-SolTe 
(1)  X  -  a       y  -b 

~b~  a 

(Dx  +  y-4      t-y  -  a 

+  =  o 

a  b 

t  write  (2)  a*  foUowa : 

X        y  —  b        X- a        y 

a  a  b  b  ~ 

*       V 
and  aabtiacting  (1)  I  iutra  —  —  —  =  o 

a       b 

a 
Aenee  ix  =  a  y  and  x  —  —y 

Sabatlttttlng  tbla  value  in 

a         a       y      b 

6*        baa 

(a      l\_<"       6      o«  +  t» 
bf      a/      b      a         ab 
(o«  +  6»V  _  /a*  +  i^ 
a^   )  ~  \~ab~) 

a— a     b-b         0+6— 6      a—b—a 

Proof  — .-  + =  o, + =  0 

b  a  a  b 


oty  =  b,  and  s  =  a 


CANDLE-BEARING  TBEB.— Tbla  enriona  tree  is 
only  met  with  near  the  river  Cbagrea,  in  tbe  Isthmus 
of  Panama,  and  wa>  discovered  there  by  Dr.  Siemann. 
It  i(  tbe  fruit  of  this  tree  wblch  so  perfectly  resembles, 
In  shape  and  colour,  that  of  nnbleaebed  wax  candlea, 
whieb  naa  given  riae  to  its  popular  name,  polo  dt  veUu 
<eaadle  tree);  tba  botanical  name  la  PamienUera 
««r<ftra,and  ita  trait  is  eaten  by  abeep.  Tba  (mit 
known  aa  quamxilotte  and  eaten  by  the  Uexlcans  as 
a  dalitacy.  Is  produced  by  the  Pannentkraptndtiba. 


KOT£S  ASD  QUERIES. 


P259.1-TO  "FEU  FULLET,"— Will  " Feu  Fol- 
let "  be  pleased  to  give  bis  process  for  bleacbtng  wax 
by  chlorine  without  destroying  its  burning  qualities? 
—A  Touiio  Mecuahic. 

r*.'«0)— I'OKTABLE  CARPENTEB'S  BENCH  — 
Will  any  reader  furnish  me  with  a  plan  or  a  few  sug- 
gestions for  making  a  portable  carpenter's  bench?- 

ALPHA. 

PMI.J-PITCH  OF  PROPELLER.  —  Will  soma 
brother  reader  give  me  the  most  correct  method  lor 
calcnlatlne;  tbe  pitch  of  a  screw  proueller?  A  dlsgram, 
showing  how  the  blade  should  be  divided,  will  greatly 
oblige.— Thosas  J  O'Connor. 

[2202]  — RHU.MKOKF'8  COIL.  — Will  "Sigma" 
have  tlie  kindnusi  to  explain  tbe  manner  In  which  the 
primary  and  seootidary  wires  are  wound  on  the  bobbin 
of  the  Rbumkorf  coil?  I  believe  tbla  is  the  most 
powerful  machine  at  present  known.- TaoHAa  J. 
O'CoiaaoB. 

[2  W.]— DISSOLVING  AMBEE.— Will  any  brother 
reader  tell  me  how  to  dissolve   amber?— UATasrc 

DlAMOKD. 

paM.l— PENDULUM.— Having  buiigtwo  pendulums 
on  a  rod  and  setting  one  In  motion  towards  tbe  other, 
tbe  one  that  was  remaining  perfectly  still,  after  a  few 
moments,  began  to  move  with  the  other.  Will  some- 
one describe  what  caused  the  other  to  move?-OATa- 
CTE  Diahohd. 

ps«s:-8CHBW  CUTTING.— I  want  to  tonn  a 
screw  4in.  pitch,  4in.  diameter,  and  IZin.  long,  on  a 
piece  of  |in.  wrought  tubing,  with  sheet  sina  What 
shape  will  It  require  to  be  cut  in  tbe  shoet,  so  as  to 
form  tbe  senw  round  the  tube  T  A  rule  for  doing  this 
from  some  of  our  correspondents  will  much  obUge.— 
J.  G.  W. 

[22Ml}- WASHING  MACHINE.— Will  some  reader 
kindly  inform  me  how  to  make  a  washing  machine 
for  domestic  use?  Bein?  only  an  artisan  I  cannot 
afford  to  purchase  one  of  those  expensive  machines 
advertised.— Abtjsah. 

[2287}— WORK  ON  ELECTRICITY.- Will  some 
reader  (perlwpa  "  Sigma  ")  kindly  recommend  me  a 
good  modern  work  (atating  prloe)  on  electric  science, 
describing  in  detail  the  theory  of  tbe  induction  coll  ? 
A  work— whether  in  English,  Froaeb,  or  German, 
would  suit— 8.  T.  P. 

'22«a]— POLES  OF  MAGNETS.- It  my  question 
wHl  not  be  anticipating  "  Stigma's  "  Intention,  I  should 
like  to  have  explained  to  me  why  the  magnetic  pol«s 
or  points  of  maximnm  attraction  He,  not  at  the  actual 
extremities  of  tbe  mugnet,  bat  a  distance  wltblo,  Ac.  ? 
Tbe  reaaon  of  this  fact  In  magnetitm  has  always 
puzzled  me,  especially  aa  I  And  the  same  fact 
mentioned,  but  not  explained,  by  several  other  emi- 
nent electricians.  Eleclro-magnets,  I  nndentand, 
liave  their  poles  much  nearer  tbeir  extremities  than 
permanent  magnets,  thus  explaining,  aoeording  to  tbe 
law  of  inverse  squares,  why  the  magnetic  Held  in  one 
case  is  so  much  greater  than  in  the  other ;  Imt  what  I 
want  chiefly  to  Enow  is,  whether  there  ia  any  theory 
explaining  the  point  in  question.— H. 

[2269]-F04i!lLS.— Will  any  oorreapondent  Inform 
me  in  what  way  slabs  of  stone  containfag  small  fossils 
are  prepared?  I^  appears  that  acid  ot  some  kind  Is 
used,  which  eats  away  the  stone  around  tbe  fossils, 
leaving  them  standing  out  like  basso-relievos  from 
tbe  surface  of  the  stone.  It  washing  with  acid  be  the 
only  preparation,  I  cannot  nndentand  why  the  fossils, 
as  well  aa  tbe  stone  between  them,  sbonld  not  be 
destroyed.— H. 

[2270.3-MOTlON  OF  WATER.-What  quanUtyot 
water  will  pass  through  a  lin.  hole  (roondj  at  3Slb.  per 
square  Inch  ?— J.Crompton. 

t2271.>-PCEIFYlNG  NITRIC  ACID.-Wlll  anyone 
give  a  method  for  purifying  nitric  acid  after  having 
used  It  for  dipping  brass  castings?— J.  Crompton. 

r2272.]-GALVANOMKTER.— Will "  Sigma  "  or  any 
other  electrician  kindly  give  me  a  description  of  an 
indicator  or  galvanometer  for  indicating  the  strength 
or  tbe  Induced  current  from  an  induction  coil  ?— A.  J. 
Havwaro. 

[2273.]- DR.  KITCHENER'S  TELESCOPES.— Is  it 
known  to  any  of  your  readen  taldng  an  interest  in  the 
telescope  what  became  of  Dr.  Kitchener's  instruments 
(abont  60  in  number,  1  believe)  upon  his  death  ?  Were 
they  sold  by  anctlon,  and  Is  It  known  who  possesses 
the  Beaudere  otject  glass  ?— G. 

[J374.]-YAKNISH.-Many  thanks  to  "Worcester- 
shire Sauce  "  and  "  Gilder  "  for  their  prompt  replies 
to  my  query.  In  regard  to  woodcuts  and  prints,  I 
suppose  the  same  process  will  apply  to  thein  as  to 
maps,  but  will  It  answer  with  pencil  drawings  ?— Iif- 
quiBER. 

[2275.]— SUN  GLASS  FOR  TELESCOPE.  —  Will 
any  of  my  brother  readers  kindly  Inform  me  what  kind 
of  gloss  is  placed  before  the  eye-piece  of  telescopes  for 
viewing  >he  sun  ?— J.  11.  Ward. 

[2S76.1-GRANITE  POLISHING.- Will  any  brother 
mason  kindly  Inform  me  the  process  adopted  In  polish- 
ing granite  7 — whether  putty  powder  or  emery  is  em- 
ployed, and  how  to  apply  It?  Full  particulars  will 
greatly  oblige.— Marble  Mason. 

(2277.1-G RINDING.- How  much  wbeat  should 
millstones  3lt.  4ln.  and  4ft  respectively,  grind  in  12 
honra  on  an  avernge,  with  power  In  plenty  ?  Wonid 
any  practloal  brother  reader  kindly  give  the  result  of 
hia  experience  ?— Seboidb. 

[9278.]— DRAINAGE.— Can  any  ot  your  correspon- 
dents inform  me  the  names  of  boolts  or  pamphlets, 
also  prices  and  the  names'  of  publishers,  treating  on 
Iratnage  and  sewage  irrigation  ?— Izgitzar. 

[2279.]-WATER.— Can  you  inform  me  bow  to  test 
and  analyse  wntw,  and  bow  the  standard  solution  ot 
permanganate  of  potash  Is  made  for  detecting  tbe  pre- 
sence oforganic  matter  in  water  ?— Izgitzar. 

[2280.]— CHINA  GRASS.-I  should  feel  obliged  if 
"  Kmest "  (query  1894)  would  Inform  me  where  to  pro- 
cure seed  of  the  China  graaa  plant  or  VrHca  Nivea, 
and  alio  the  beat  meau  ot  Mparating  tbe  fibre  from 


the  •talk,  with  tho  various  urocesses  It  goes  tbroogh 
until  fit  for  the  market?— Ross. 

[2281  ]— AURIFEROUS  ORES.— Can  any  of  yoor 
nnmerons  readers  give  me  Information  aa  to  tbe  treat- 
ment of  BDriferons  ores,  and  of  ores  containing  snlpbnr, 
arsenic,  and  other  Inse  metals,  with  tbe  view  ot 
ntilislng  each,  toeetber  with  drawings  of  fumaeei, 
flues,  eoodensing  obamben,  Ac.  used  to  carry  out  the 
work,  alao  tbe  tost  way  to  separate  tbe  gold  from  tbe 
pyrllea— commonly  called  black  aaiul— that  is  sent  from 
Australia,  and  wnetber  the  sulphur  and  arsenic  Ir 
saved  :  If  so,  by  what  process  7  Would  the  IntrodaC' 
tion  of  electrieltv  into  the  mass  while  under  troatme/ 1 
of  chlorine  be  of  any  R<lvantKgo,  or  whether  it  w — '  Id 
prove  dangerous?  Would  a  hot  or  cold  blast  boot  aby 
service  7— Rosa. 

[2282.1-PO  WER  OF  STEAM.- WiU  any  reader  in- 
form the  writer  If  steam  passing  through  a  tube  32ft. 
long  to  a  small  liigh-pressnre  ousloe  would  act  with 
as  much  power  as  if  nearer  to  ihe  boiler?  Of  course 
be  s  aware  of  tbe  greater  loss  by  condensation ;  bat, 
apart  from  this,  will  steam  act  with  as  much  foree 
after  passing  through  32rt  of  a  tube  as  if  it  only 
passed  through  five  or  six  feet  ?— B. 

[2281]- PAINTING  THEATRICAL  SCENES.— 
Can  any  of  your  readers  give  me  Information  on  the 
following  potnU:— I.  How  to  psint  theatrical  soenea 
on  coarse  calico  with  (if  possible)  water  oolonnt  in 
order  l«  prevent  tbe  smell  of  oil.  A  full  description. 
Including  how  to  prepare  tbe  calico  for  the  colour,  and 
bow  to  mix  the  colour,  is  requested.  2.  Where  to 
obtain  tbe  nesessanr  cotoure  7  3.  Could  any  vamlah 
to  applied  that  would  not  crack  on  toing  rolled  np,  to 
protect  the  coiaur?- H.  N.  H. 

[2184.}-HKDICAL  COIL  — TO  "SI3KA."-Will 
"  Sigma  "  oblige  by  telling  me  bow  I  am  to  knew  tba 
primary  er  secondary  handle  of  bla  medical  ooil  aa 
described  in  VoL  X,  p.  513  7— J.  8. 

[2285.]-MIXING  BR  ASS.— Will  some  reader  tell  me 
tho  way  po  mix  common  soft  brass  7— CAaTEB. 

[2286.]— GBNETA  CYLINDER.— Will  some  horo- 
logical  reader  kindly  give  directions  for  selecting  and 
taming  in  a  Geneva  cyllader,  describing  how  to  ar- 
rive at  tbe  different  belgbt*,  and  stating  whether  the 
cyiinderiwhen  bought  from  the  shops  are  with  or  with- 
out plugs,  or  are  the  plugs  to  be  bought  separately? 
also  If  the  cylinders  are  ready  escaped,  or  is  tbatleft 
for  the  workman  7— Ctlindeb. 

[2287 .1-DAMAGED  LENSES.— Is  there  any  means 
ofmaklng  a  telescope  ot  service  again,  tbe  glaasea  of 
which  have  become  upaque— having  been  in  a  lira  7  It 
ao,  bow  can  Idolt?— W.  H.  P. 

[3288.1  —  CHARCOAL  FOR  RUBBING  DOWN 
SILVERED  CIRCLES.— Can  any  of  your  many  well- 
informed  carrespondents  give  me  a  tew  bints  tor 
making  tbe  above  7  What  kind  ot  wood  to  nse  ?  what 
heat  to  apply  7  whether  to  to  burnt  alone  or  mixed 
with  any  other  substance  7  Any  information  would 
to  welcomed.— Iota 

[2289.]- GLYCERINE.- 1  flnd  that  U'doea  notpay 
to  distil  my  glycerine.  Will  any  acientiflc  friend  in- 
form me  bow  1  can  make  glycerine  ot  a  brownish  tint 
perfectly  clear,  with  a  small  outlay  et  money,  and 
little  loss  of  material  7— Glycerine. 

[2290.1- BROAD  LEAD  PENCILS.- A  very  useful 
pencil  for  drawing  foliage,  Ac  was  in  use  some  time 
ago.  Invented  by  an  artist,  Mr.  Galpin.  9an  anyone 
tell  mo  where  they  are  to  to  purobased  now  ?— Ix- 
qaiRER, 

[2291.1-ENGRAVING  ON  METAL.— Will  "  En- 
gnver "  kindly  toll  me  the  nse  of  tto  scrapers  and 
paints  which  be  mentions  in  his  qnery  2010,  and  to 
what  temperetnra  tbe  gravers  are  lowered  7- Yoona 

CODNTRT  WATCBMAKER. 

[22»2.]-GBOMETEICAL  HETAPHTSIC&— Wbat 
could  be  the  origin  ot  tto  notions  geometers  get  ot 
regutar  figures— such  aa  point,  Una,  surface,  olnle, 
apbere,  cube,  Ac.  ?— F.  BouiANS,  Lonvain. 

r2203.].-STRANGE  MECHANICAL  MOVEMENT. 
—Let  atop— such  as  is  used  for  aatronomlcal  demonstra- 
tions—to  put  into  motion,  present  to  the  upper  part 
ot  ita  axis  tto  edge  ol  a  metallle  spiral,  tbe  axis  of 
the  top  will  adhere  to  tbe  metal  aa  if  it  were  a  load- 
stone, enter  the  fpiral  and  follow  ita  cnrvation ;  at 
the  end  of  tto  spiral  it  returns  backwards,  and  repeat* 
again  tbe  same  motion.  Tbe  aigbt  of  this  atrock  me 
because  it  appean  against  the  rules  ot  common 
mechanics.  Could  any  ot  your  readers  favour  me  wltb 
a  sstlsf  actoryfexplanation  ot  that  curious  phenomenon  7 
— K.  V.  v.,  Lonvain. 

12294.  ]— TH  EOREM.- Would  some  of  your  mechani- 
cal correspondents  favenr  me  with  a  demonstration  ot 
tbe  foUowlLg  ?— With  the  same  perimeter  tbe  area  ot 
the  circle  is  greater  than  the  area  of  an  ellipsis.- £. 
V.  v.,  Louvaln. 

[2295.] -PROBLEM,— Whore  ought  to  to  the  centre 
of  a  circle  C  for  bisecting  another  C<  In  two  equivalent 
parts  7— E  V.  V.,  Louvaln. 

[229«.]— MONOGRAM  DIE.— Can  anyone  tell  me 
how  to  sot  to  work  to  cut  a  copper  coimterpart  to  a 
steel  monogram  die?  Wtot  tools  are  required 7- 
Cantab. 

[2297.]— VIOLET  INK.— Will  anyone  give  me  a 
recipe  to  make  good  dark  violet  ink  7 — Cantab. 

p299.]-KEMOVlKG  OIL  PAINT  FROM  SILK. 
—I  have  a  large  bit  of  white  silk  which  has  been  sized 
and  painted  on  with  ordinary  oil  colours.  Can  I  get 
the  point  cS  without  injuring  tbe  silk  7— Cantab. 

[2299.1-GENEKATION  OF  ELECTRICITY— TO 
"SIGMA."— I  venture  to  ask  "Sigma"  to  tell  me 
wbat  is  tbe  cause  of  the  spindles  In  our  spinning  moles 
generating  electricity  when  running  to  such  a  dtgrec 
that  if  1  touch  one  with  my  floger  It  will  make  spsrka 
fly  olt  and  elcctriflea  the  pieeers  every  time  they  piece 
a  thread.  If  ho  could  give  me  any  advice  bow  to  cure 
this  he  would  to  conferring  a  great  tavonr.— 
Lancasbire  Lad, 

(2S00.]-MOULDS.— Wbat  material  is  best  for  moulds 
tor  fancy  ornaments  ?  Would  gotta  percba  answer  a  r 
well  as  oeeawax  ?— B.  C. 

[2301.]- WEIGHT  OF  WROUGHT  IRON  GATES. 
—Will  aome  reader  inform  me  of  tto  beat  method  to 
obtain  tbe  weight  ot  wronght  iron  gates  and  teneiDg. 
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J  ia«Marement.  or  irhsre  I  wn  gat  good  book*  on 
*he  mbJectT— W    R.  BOBTHwr.u. 

P30&]-FOU8HIIia  SCOTCH  PBBBLE&-Wnld 
•mnsooe  loform  me  how  to  brlnff  tbe  •urfaca  of  a 
pabblo  to  »■  even  hoe,  ud  Uterwwdaliaii.  to  poUih  7 
— Amatzdb  Lapidakt. 

(SMS.]— TEA  UBN.— I  bcra  »  tin  tak  urn  whieb 
Bakes  the  te«.a  Tary  dark  coloar,  and  quUa  taatalmi. 
Saiae  time  sao  tbe  tap  eaae  cot,  I  bad  It  put  in  by  a 
aommon  tlnmaa.  and  slnea  tbon  it  baa  never  been 
right,  sltbon«b  before  it  ma  an  ezeeadlnglr  good 
ane.    What  It  tbe  eanw  r— OAonoik 

[2!K4  ]-PAJiO  DB  VBLA.S.— What  la  It  t— BOR.  J. 
JOBnaon. 

P806.]— POHMANI8ING.— Thl«  !■  a  proeeia  of  "ire- 
aarring  wood.  I  wtab  a  few  particaliri  about  it  fh>m 
aome  or  onr  kind  brother  readara.— Oontkaotob. 

[ZI0A.3-MORE  STBAH  WAV TBD.— The  enoloied 
is  a  sectloa  of  a  small 
boiler  I  bare  .Ul.  Clo.  Irieh 
and  1ft.  8ia  diameter, 
and  whiob  I  wish  to  make 
diire  an  enrtne  with  a 
3|lB.  cylinder  at  a  ibont 
Nib.  or  701b.  pressure, 
bat  I  And  I  oannot  make 
■team  fast  enough.  I 
therefore  wish  to  ask 
aome  of  my  fellow  rea- 
dara to  klndlj  inform  me 
U  patting  in— sajr,  four 
or  Ire  iStn.  tabes  ronnd 
the  smoke  Hoe  (which 
la  only  UId.  diameter) 
wonid  make  It  answer 
my  purpose,  or  Is  the 
only  remedy  a  larger 
boiler,  and  if  tbe  latter, 
what  sized  boiler  shonld 
I  reqaire  »— D.  C.  W. 

[iM07.]-BlVKT  MAKINO.-How  and  In  what  way 
aca  rirets  made  by  maehinea— about  Itn.  diameter  f — 

BITBT. 

[!!3(».]-MKl,TING  CA8T  8TEEI,.-I  hare  been 
trying  to  melt  some  old  scrap  steel  la  a  crucible,  and 
have  sncoeeded,  but  I  And  it  too  hard  to  work.  I 
■bonld  feel  obliged  if  "  I*raetleBl  Moulder  "  would  give 
any  information  reg^ardlng  flax. — Scrap  Steel. 

[«09.1-ETCHING  ON  GLASS.— Would  any  brother 
leader  fcladly  clre  me  a  few  hiutaon  etching  on  glasa 
with flnor  spar?— Belle  Isle. 

r23l».]-SPlBIT  TAPS.-Waatadasoo<l  aathod  of 
frlnding  spirit  taps.— Belli  ISLa. 

[2$1I.]-NKW  WORH  FOB  VICE  BOX.— How  can 
I  put  k  new  worm  to  a  Tiee  box  that  has  slipped 
thread  I  X  hare  seen  one  or  two  that  hare  been  done, 
and  which  are  as  good  as  new.— A.  E.  B. 

PS12.]-HIST0RY  OF  IRELAND. —Will  any  of 
your  numerous  Irish  rsaders  kindly  inform  me  of  a 
eaaq>lele,  reliable,  and  moderately-prloed  history  of 
Iirtandf— A  YoDMo  laiaMMAif. 

(Smai-BNAMELLING  CAST  IBOIT.— How  can  I 
procure  a  white  enamel  on  cast  Iron,  with  full 
parUealara  f— Ahthdb  Jokeb. 

[3tl4.]— POLISHING  FBBTWOBK.— I  should  be 
glad  If  "  Gutllaume  "  or  some  other  eorreepondent 
woold  Inform   me  of  the  whole  modus  operawH  of 

SDllsbloc— whether  he  uses  any  size  to  stop  up  the 
ttle  boles  and  crerlees  In  woods  like  oak  preparatory 
to  applying  the  polish.  The  objesto  I  wieb  to  polish 
are  fretwork  ;  also  where  to  bay  the  proper  polish  T 
The  stuff  I  hare  by  me  Is  rery  thin.— C. 

[MIS]  TELESCOPE  CON8TBOCTIOW.-Why  at* 
astronomical  telescopes  eonatraeted  so  long,  as  I  iHtTe 
two  of  2ft.  and  4ft.  focus  respaetlrely,  and  I  Ond  that 
by  using  an  eye- piece  (with  tbe  small  talasoope)  half 
the  focus  of  that  I  ose  with  tbelarga  teleeeopot  it  equals 
the  laiKB  one  in  erery  respect,  and  I  cannot  see  what 
adrantage  tbe  lacga  ona  haa  over  tha  soMlIonaf— 

AtTBOBOMJEB. 

[M16.]-THB  SLIDB  VALVE.— Can  any  of  your 
aorreapondents  reeommand  a  good  book  on  the  tilde 
Talre  and  the  valve  motioB,  and  tm  name  of  the 
pabllsher,  and  the  price  ?— A  OoHarAKT  Bbadeb. 

Dai7.]-CURVAT0EK  OF  THE  SABTH.— Perhaps 
aome  professional  correspondent  will  gin  his  ■■  field 
dotes  'of  practical  cnrratuieaHowanoa,  so  that  others 
may  plot  and  test  It  Along  a  still  water  line  pra- 
ferretf.— Tbeodolite. 

P318.]— ETHKEEAL  SOLDTIOS.-WUl " Sigma " 
kindly  laform  me  where  to  prosnre  the  ethereal  solu- 
tion of  gold  ipoksn  of  in  reply  fo  ytr.  Sharp  (2040), 
also  the  means  of  applying  it,  and  whether  th*  steel 
regnlres  any  preparation  f  U  ha  will  be  will  greaUy 
oUDge.— B.  8.  BUBDSM. 

tzns.]— BOILEB.— I  am  about  patting  down  a  small 
■team  boiler— the  steam  to  be  used  for  boiling  two 
trongha  for  bone  button  making,  Jke.  I  should  be  glad 
if  some  of  your  readers  conld  inform  me  the  best  way, 
and  If  I  can  put  water  In  the  boiler  when  steam  la  up 
without  a  pump  7   steam  will  not  be  required  very 

Ugh.— JOBB  JOREB. 

[2320.]-CHTMING.— I  want  to  make  or  alter  a  clock 
■o  as  to  make  it  cblme  the  half  hoars  as  a  ship's  bell 
is  atmek— thus,  at  haU-psst  12  to  strike  1,  at  I  to 
strike  2,  at  halt-past  1  to  strike  3,  with  the  same  pause 
between  the  second  and  third  strokaa  as  in  an  or^narv 
alook  exists  between  tbe  strokes  for  tha  quarter  and 
half  hour ;  this  would  go  on  till  i  o'clock,  when  It 
should  chime  8  in  four  paira  of  beata,  and  than  com- 
mence sgalu  at  half -past  4.  The  pauses  to  be  between 
the  secoud  and  third,  the  fourth  and  Hfth,  and  the 
sixth  and  seventh  beats.  Can  any  brother  reader  say 
how  this  can  be  done  ?— Aji  Olo  Baut. 

[iSZlO-SWAN-S  PR0CB88.-What  ii  tbe  modui 
openmdi  of  tbe  antotype  or  carbon  photographic  pro- 
cess invented  by  Mr.  Swan  r  and  is  it  successful  upoi 
parchment  7—ScBiBO. 

pssaj-PRlE  DIEU.-Cananyreaderten  me  where 
I  eonlo  obtain  designs  for  a  prie  dien  to  be  executed 
in  oak  wood— not  too  elaborat»-but  tliat  neeessitatee 
a  little  carving  in  the  panels,  Ac.  f— Good  Catbouo. 


[2393.]— WATER  POWEB.— Caa  a  brother  reader 
inform  me  what  power  may  be  obtained  to  work 
machinery  from  a  nmner  at  water  I  hare— about  200 


VKATEA  LIME 


cubic  fset  per  minute  (often  more)  by  causing  a  dam 
to  be  put  across  the  brook,  and  giving  a  pressure  as 
shown  nn  sketch  to  turbine  or  other  form  of  wbeel? 
Will  the  accumulated  waterln  brook  be  an  aid  as  furoe 
to  tbe  quantity  rexalarly  running  as  named  above,  a 
length,  say,  of  80  yards,  being  back  water  to  dam?— 
G.  P. 

p!32t.]— GYMNASTICS.— As  I  am  going  toconstmet 
a  pair  of  parallel  bars,  I  wish  to  know  the  beat  plan 
of  having  tbem  flxed  up.  What  I  have  seen  were 
Axed  in  the  ground,  but  I  fear  they  would  soon  get 
rattan,  being  exposed  to  tha  weather.  In  "  Modern 
QymaaK  "  a  sketch  is  given  of  a  portable  pair  fixed  to 
a  frame.  Woidd  "  Bierlala  "  or  any  of  your  gymnaat 
corrrspoadents  who  have  had  experwnea  in  the  laattar 
be  so  Kind  as  to  advise  me  wfaieh  la  the  bast  plan  ? 
Is  there  not  a  process  which  woald  render  tha  wood 
not  so  liable  to  deesy  ?  -GnmAankaa. 

[2S2S.]-IB0N  UBB-t^WUI  G.  B.  UaTialnfbtm  ma 
how  to  estimate  th*  quantity  of  protoxide  and  peroxide 
in  iron  ores  f-J.  N.,  North  Conntry. 

[2S28.]— VIOLIN.— Can  any  of  your  readers  tell  me 
the  exact  pressure  on  tiie  belly  of  a  violin  strung  tu 
concert  pitch  f— Cbehoiia. 

[2»27  3-RBADY  BECKONBR.— Csn  any  brother 
reader  Inform  me  where  I  could  'procure  a  ready 
reckoner  for  calculating  tons  and  cwts.,  giving. the 
fractions  from  id.  to  3a.  per  ton?— J.  W.  M. 

[2328.]- DEFECTIVE  GUTTEK.-I  haveadoubla- 
roofed  building;  the  gutter  Is  of  Glsagow  cast  Ircn, 
and  in'  wet  weather  the  water  oozes  through  tbe  porea 
in  small  drops  and  makes  tho  buildlug  very  wet.  (^u 
any  of  your  readers  loform  me  what  Is  tbe  best  thing 
to  do  to  make  It  perfectly  waterproof  t—SALor. 

[2329.1-MATTING.— Can  any  reader  tall  me  bow 
to  clean  matting  7— MiBnEHAitA. 

[233a]-THE  BOOMBBANG— I  poasaaathn*  speci- 
mens of  the  boomeraag,  bat  they  totally  fau  to 
achieve  what  I  lutva  read  of  them.  Will  someone 
suggest  the  true  method  of  using  them?— Salmo 
Salab. 

[2331]  —  PATENT  OBYBBS.  — Can  any  of  onr 
readara  inform  me  of  what  patent  dryers  (far  paint)  is 
composed? — H.  Hbeoh. 

[8332.]- UNNOTICED  (JUEBT.  —  How  are  tbe 
pwforated  and  traced  patterns  for  embroidery  and 
Dralding  effected  on  paper,  and  on  the  materials, 
directly  7— SriTcn. 

[2333.1-BRILLANTmR.— Will  some  kind  reader 
af  the  EnoLian  Mechahio  inform  me  how  briUantine 
la  made  l-PBuruHa. 

C23«4.]-POLISHINO  H0BNANDSHELLS.-WI11 
some  brother  reader  kind'y  tell  me  the  wsy  to  polish 
buSallo  horns  and  tortoise  shells  ?— W.  Cbockbb. 

[233S.]-CnNTACT  BBEAKER.-Caa  any  of  your 
readers  advise  me  the  beat  form  of  eontaet  breaker  for 
an  induction  coll  to  five  a  71n.  spark?  The  ordinary 
forms  are  a  soutna  of  oaatlonad  expanse  by  the  plati- 
num points  melting  sway.— A.  £.  Tdckeb. 

[2.1M.}— BRONCHITIS.- Can  asqr  brother  reader  in- 
form me  of  a  cure  fbr  the  above  complaint,  or  rather 
what  it  has  left  behind  It  ?  About  three  years  ago  I 
liada  very  severe  attack  of  It,  and  ever  since  I  have 
been  more  or  less  affected  in  the  chest  and  windpipe, 
with  a  husky  voice;  very  apt  to  take  cold,  with  a 
congh  not  very  violent,  but  very  dtstresaing.  All  that 
I  have  taken  seems  to  bare  no  effect  on  my  voice.  1 
sometimes  tear  it  will  end  In  consumption  if  no  remedy 
can  be  bad.  My  age  Is  28.  Any  Information  will  be 
a  great  favour.— A  Three  Yeabb'  Huffebeb. 

[23S?.]-8TEA>l  lNDICAXOB.-Will  some  reader 
kindly  tell  me  of  any  work  on  th*  steam  indicator  7— 
Habime. 

[2338.]-8AW  TEETH.- WooU  "Mai  Baiiy«r''b* 
so  good  as  to  give  a  sketch  of  what  he  consldm  to  b* 
the  best  form  of  elrcnlar  and  deal  frame  saw  teeth  ? 

j»   m   a 

[2331.]-8IZB  OF  PULLET.-I  hairaan  Sin.  centre 
screw  cutting  lathe  with  overhead  motion,  and  1  want 
to  drive  It  from  a  sbsf t  that  Is  running  at  24  revolu- 
tions per  minnte.  Will  any  brother  reader  kindly 
tell  me  the  diameter  of  pulley  I  require  on  thla  shaft 
to  drive  the  isthe  to  spoed  7— Marine, 

[^TiO.- WIRE  COVERING.- No  one  seems  to  have 
noticed  my  query  aoklnx  what  sort  of  cotton  Is  uost 
suitable  for  corerin^  wire.  I  have  a  covering  machine, 
but  cannot  get  a  aoitable  cotton  for  my  purpose. 
Perhaps  aome  one  will  give  me  tbe  requisite  uifonna- 
tlon7— Over  Sards. 

[2341.J-CANOE.-r  thank  "Maty  "  lor  hia  notice  of 
my  question  rcapectlnc  a  caaoe,  and  beg  to  Inform 
him  1  want  it  of  auitsble  size  to  carry  one  person,  and 
to  be  similar  In  shape  of  those  used  by  the  canoe  clubs. 
Would  be  glad  of  any  iDatruotioua  he  could  give  me  aa 
to  best  material,  or  anything  else.— Over  Sahds. 

[2342.]— FACINGS  FOK  HABMONIUU  KEYS.— 
My  hai  m  ninm  keya  are  of  worn-out  Ivory.  Con  aay- 
one  suggest  a  meihud  of  facing  them  either  by  enamet 
or  otherwise  ?—  Prog  ress. 

[2S43]-LUBR1CAT(PK8.— I  shall  deem  It  a  great 
favour  It  >i  me  of  your  numerons  correspondents  who 
are  qualified  by  experience  of  Boscoe'a  aelf-sAliag 
lubricators  will  ndviae  as  to  the  following  :— I  am  tbe 
owner  of  a  lO-borse  traction  engine,  and  have  bad  one 
of  Roaooe's  No.  '.!  Iiibrieators  flxed  by  a  practical 
mechanic  on  the  top  of  the  dome— tbe  engine  was  built 
by  Fowler,  of  Leeds ;  my  driver  recelvecT  th*  Instrac- 


tlons  from  the  mechanic  how  to  srork  It     When  t«ll0iv 
is  put  In  (when  there  is  steam)  It  Is  all  blown  ont  • 
tbe  top  of  the    engine.    Tha  fira  It  kept  oa  In 
engine  all  nl(,ht,  so  that  we  oannot  get  any  taUoa*  i 
the  lower  end  of  the  lubricator  beforo  the  end  cA  U  ^ 
week  i  alao,  will  yoa  Inform  me  tho  best  wa*  to  a^pljK 
the  needle  lubricator  to  tha  motion  bars— the  preitMsak- 
oil-onp  is  fixed  In  the  centra  of  the  bare?    t  flaAdis 
needle  lubricators  act  first-class  on  all  the  bcariqnsur 
tbe  engine,  and  are  most  Invaluable.    I  would  aanam 
all  ovrnem  of  engines  to  hare  them  applied,  aa.|hagr 
are  moderate  In  price  and  most  aimpSe  to  fix.  aait. 
when  fi  I  led  a  quarter  of.  a  pint  will  last  a  weak.— Pmo- 

OBEtllVE  Aos, 

na44.]-CYLINDBB.— Perbapi  some  of  my  feDow 
readers  will  give  tlieir  opinion  upon  the  foUoirtng 
form  of  cylinder— It  ocenrred  to  me  a  day  or  two  tHsck- 
Possibly  it  may  be  use'ul  to  some  who  cannot  bore  » 


tnie  eyllndaa :— A  A  is  a  long  oyllndar  alMlog  steam- 
tight  In  th*  outer  eylindar— It  la  nsade  steaa-tlght  by 
glands,  the  same  aa  in  tha  plstoo-rad.  Stesm  btlng- 
admitted  at  one  end  of  tha  outer  cvllnder,  It  nttamllT 
acts  npoB  the  Inner  one  as  on  toe  piston  of  other 
engines.— W.  H.  TnoBPa. 

[Mtft.]— REPTIIjBS.— Will  aome  reader  give  aa  a 
disgram,  Ac,  showing  the  geological  dlstrtbuUon  of 
reptiles  tbrougboni  tlieglobe?  -Lvnx. 

[2348.]— OBOLOGT.— iCsn  aoma  ona  mention  tha 
name  of  a  good  manual  on  geology— price  about  10s.  7 
— Perhiah. 

[£)47.]-THB  TELESCOPE.— 1st  How  ean  I  get 
my  telescope  set  exactly  north  and  south,  also  east  and 
west  7  It  Is  flxed  with  cement  into  the  top  of  a  ianns 
drainpipe  filled  up  solid,  to  which  la  attached  a  triani^o 
of  Iron  with  legs— one  ateacb  angle,  one  of  which,  much 
longer  than  the  other  tsro.  Is  let  Into  a  large  square  of 
freestone,  and  fixed  with  lead.  Tbe  whole  ttleacoae, 
stand  and  all,  can  move  round  this  leg  to  any  distance, 
and  can  be  raised  or  lowered  by,  neons  of  two  nuts  as 
much  aa  needful.  The  two  other  legs  rest  on  pieces  of 
tin,  and  can  be  shifted  east  or  west,  as  required.  2nd. 
Wishing  to  look  at  the  son,  I  took  ont  my  "  flat "  and 
removed  all  the  silver  and  then  replaced  It,  and  then 
found  that  bv  nsing  a  pleaa  of  eeloared  glass  between 
my  eye  and  the  power,  I  could  do  eo  with  little  or  no 
danger  to  my  eyesight— at  leaat,  ao  1  think— am  I  right 
or  not  7  3rd.  How  can  I  convert  north  polar  distance 
into  north  or  south  declination  ?— H.  A.  C. 

t234&l-ELECTROTYPE8.-r  thank  "  Sigma  "  for 
the  ready  way  in  which  he  answered  my  question .  It 
la  tbe  outer  anrfaoe  that  I  meant,  and  not  tbe  one  in 
contact  with  tbe  moold,  •*  I  shall  have  to  make  my 
meulds  on  a  different  priaelple,  as  ha  says  tho  outer 
surf  see  Is  genersUy  rough,  and  the  artieles  I  am  oooS- 
Ing  aro  small  wax  flgnrea  in  tbs  shaps  of  a  xnan,  so 
that  the  inner  or  smooth  surfkce  Is  Kaide,  and  is  not 
seen,  while  that  part  that  Is  visible  Is  the  outer  and 
rough  surface.  Will  he  kindly  tell  ma  how  I  should 
make  moulds  for  this  purpose,  as  it  seems  to  me  to  be 
different  to  making  medallions,  which  I  can  manage 
very  weU  ?— E.  R.  H. 

[2340.]— BILLIARD  BOARD.— Can  any  of  yonr 
readers  give  me  some  pracUoal  advice  on  this  matter? 
Row  to  set  about  making  one,  and  the  modus  oprrondif 
Where  to  obrain  a  slate  bed  of  8ft.  by  4ft.,  and  proba- 
ble price  ?  Is  not  also  the  cloth  very  expensive  if 
wanted  for  a  larger-sized  table?  Can  you  buy  th* 
cushions  ready  mode?  Guess  (cxense  the  Yankeelsm) 
tbera  be  a  proper  place  for  each  of  tbeee  things,  but 
where  la  it,  and  how  do  yon  work  tho  oracle  f  Any 
Information  will  be  very  acceptable.  If  a  billiard 
table  ol  an  average  character  could  b*  economically 
made  by  an  amateur,  doubtless  many  of  your  leaders 
will  feel  lacUned  to  try  it— Oantab,  London. 

[28oO.]-RAlSINa  WATER.— What  is  the  best  and 
cheapest  way  of  raising  water  from  a  well  30  jards 
deep  7— W.  8.  O.     ■ 

:2351.'>— ALCOHOL.— What  Is  the  best  chemical  test 
to  find  tbe  presence  of  alcohol  in  any  kind  of  liquid? 
—Alcohol. 

[2363.]— OVAL.— How  can  I  get  a  correct  oval,  and 
wlietber  the  width  is  governed  Dy  the  length  ?  I  can 
strike  tbem  several  ways,  but  they  are  not  correct  as 
1  think  an  oral  should  not  oontaln  anypartof  a  circle. 
— G.  Hn»T. 

[28S3.1-WOEK  ON  THE  VALVE.— Does  any  reader 
know  of  a  work  in  whioh  I  could  find  a  calculation  on 
tbe  dead  weight  valve.  Sav,  suppose  I  have  a  ^n. 
dead  weight  valve  to  fix  jn  a  bailer,  and  to  bo 
we'gbted  to  801b.  By  what  rule  am  I  to  make  my 
calculation  7- JOHB  Kershaw. 

[23M 0-SPRING  STEEL.— I  wish  to  temper  a  large 
quantity  of  springs,  similar  to  thebiryoie  spring  upon 
which  the  soddlft  is  fixed.  As  I  cannot  make  these 
sufficiently  elaa'ic  by  tampering  in  the  •mitby  fir*,  I 
should  be  rery  mnch  obliged  if  some  experienced  band 
will  Kive  me  the  best  shape  of  oven,  Ac,  for  this 
purpoae,  with  deacriptton  how  to  go  about  my  work 
to  accomplish  tills  object— Brittle. 

[236S.]-CAN<)E  BCILDlNQ.— Will  "Steersman" 
or  one  of  my  fellow  reader!  he  kind  «""<■;>■  to  inform 
me  what  wood  is  best  for  the  keel  and  ribs,  also  the 
dimensions  for  tbs  same  for  a  Ivrooden  canoe  about 
20[c.  In  length  ?  I  hare  examined  aeveral,  and  find  the 
keel  ia  rurred  at  the  end*  to  form  the  bow  and  stern- 
post  How  la  thla  managed,  and  how  ore  the  ribs  bent 
to  their  proper  size  7  A  section  woold  assist  me  very 
much.— C.  D.  E. 

[235fi.]-GOLD.-IhaTesomegoldlnaflDely-dlvided 
■tat«  mixed  with  sand.  Will  some  chemical  oontrlbo- 
lor  Inf  arm  me  the  easiest  way  of  separating  the  same— 
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DKSILVKRING.-Inina»ycnM«itm»Tbeu»e(aUo 
know  a  Uquid  whlth  Kill  dl»»oI»e  silrer  without 
atUkcktmr  copper,  bia«i,  or  Gmn»n  •««'.  •»••  ™ 
remove  ibe  Aher  from  fflvered  object*.  P'*"^"*"} 
ete.  It  hlmnpl?  a  mixture  of  one  put  of  ntwe  ijcw 
with  »lx  parte  inlphurlc,  haated  In  a  water-bath  to 
160°  Fahr.,  at  which  ismperaiareHoperatjibert.  Br 
tht»  tntwoi  the  old  •llmr'anarlied  ««  plated  WW^  ow 
d  aeueireetype  platM,  ere.  may  be  remored  and  iarea 
wiftout  any  &fi««iilty  for  wartlng  adds  Indlnotrlus 
a  large  a'laoniit  of  ntftleSB  metal. 

CtTBIOtm  f  ACTS  IN  RBOARDTOS0trND.-the 
following  eurion.  obMr»8tkm»  <"  "««'1^£'?*J*": 

'  jA'J!^.?1?L''S*'2SSi?'^'Sl2S,?    motive  I.  heard S.(X)p.t»oujt>the.trifl», 


Btliy  of  Kold  !■  about  10  gralna,  and  of  aand 
ISOO  grain*  t  -Uddh. 

M— IRON  SECOND ARY.-H«»  «*»  brofBer, 
^»rtB««ean  HiienKity  coll,  nrtngflfie  IronWlre  torthe 
MMdary.  if  ao,  will  he  pleaae  itate  the  quantity  and 

MWB.T-WmTER'S  ELECTRICAL  KACfiWrE,- 
lam  Bbont  to  conitruet  an  electrical  machine  on  thi» 
kUMpIe.  but  do  not  exactly  underetand  how  the 
|^Atona;n  nude  and  txed.  WTO  adme  brother  rrttdor 
^^S^M  one  be  kind  enongh  to  deloriba  Uflapart 
■itoflWJr.wAni  drawing*  ?-SAPtt  Jit. 

i;0».}-^aALYANlC    BAKDS.-Win    "A   'BdffOl.kl 

galTaala  band 


«f  the  metals-    Why  must  thgbe  whi 
mlt^ttamai  wad  Taraiahed  T— SnnrCB. 


be  whipgfed  Weetter 
lAtta. 


uiSEFUi  AND  mssw^  ]$3^. 


x»-moD  OF  coPTraGSTAttARt  m  Varied  i 

POSITIONS  ox  one  PLATB.-'Iett  bent  explain, 

my  method  by  JflvhiK  toy  tr« '«l{*rtttice.    I  »»d( 

oenton  to  make  "ome  £^Td  capita  of  a  uraiUI  marble 

MsAe  6f  the  "Greek  Slave,"  and  Ihlnklar  It  would 

make  a  much  more  aUraotlve  pldenre  if  It  canM  be 

aoDled  In  a  variety  of  jpoanhnrt  oh  <«e  caM  1  Veiolved 

to^MOtettt.     I'toollor  the  baStgrouni  aetrlp  of 

dark  BroWn  eotton  velvet,  arlfanelpjr  K  »o  tha t  Ote 

lower  portion  covered  the  top  and  hni>(r»Iew»neiiei 

orv  tSe  edge  ofm  amall  »twit    Plaoioij- the  Jmace  on 

tk»  centre  of  the  aund,  I  got  the  pr0i«er  alae  and  foeus 

jrltb  tb«  ordinary  camera.  -aDd  m^oe  a  mint  mark 

SronSaie  bane  on  toe  velvet,  then  moved  Hie  tMe« 

to  the  Ticbt  and  left  of  the  Hretpotiltloo,  Iwing  careful 

«k>V4iBepMm*n  (tionld  not  Imerftfre  with  the  other, 

^Mmafattf  around  the  base  each  tipie,  flmt  I  might 

MOfr  JMtwhere  to  place  It  In  the  aabeeaoent  opera- 

tloiu.    1  »h«n  prepared  and  expo<ed  my  plate,  covered 

the  camera,  moved  the  Image  to  the  nextpoalUon,  and 


ezpoaad  a^n  a*  before,  Qn  developing  my  platj,  I 
fcnadlhad  a  remarkably  One  neg»efve  of  .OBeOMVt 
in  thiee  poaltlona.  Almost  My  namb«r  of  pMinons 
may  io  obtained  In  ffits  way,  but  pie  time  of  rxposerre 
mast  be  lessened  «■  ibe  number  of  poalttom  hieresae, 
and  each  poMtlon  abonld  fecehre  fcn  equal  exposure. 
TTlMther  the  Mea  Is  n?w  to  every  one  I'toinot  say, 
Mfilrft  ft  mat  be  ■»  WefiU  OBe  fo  mahy  is  evident. 

S'^2ifij;e'usx;^ss^'c*ii'^'.wi;£: 

ta  PkO.  PhU. 

^HrutTB'SOB  OF  8EWIH6  MAOHRffiB  ON 
HEALTH — Some  prejudice  has  been  excited  ipafnflt 
the  uae  of  sewtng  maonlaes  onthf  sf  nre  uf  thflT  svlii;'  4 
ininrtenu  oBeeU  on  health.  An  tbe  r. -.i.ti  I'i  »niiio 
bivMtlKatlon  on  the  subject  we  tflrltiiii  Af'.fiivi!  .Mm-- 
fiol)  tSy  a*c)w  our  eoUViotKJB  tli»t  tbpw  «»teinenn 
bare  beexkereatly  exsgwrtwa.  TJj(!>-  iippljr.  we  bo- 
Bieve  cHeny  to  tlioie  worked  by  onr  (.lot  o«ry ;  auil  »e 
mre  tf'aMe  notfile  to  dllisorer  tbac  thrre  !»  sfry  kiml  of; 
oMaetlon  on  the  score  of  health  in  tlio»o  In  whk'h  bevh 
teet  are  employed.  In  Amertia.  wliore  (hp  nw  of 
machines  ts  yet  more  comman  thsa  with  nt.  tbn  srten- 
Cfon  of  msdlcal  men  has  been  a  ^ooff  li^ni  dlft^i^d  t^ 
(be subject,  and  with,  we  beilevp,  tuli-ratilc  onsulmltyi 
of  zeanlt.  Against  tfae  double  pFda>  machine  In  cotn' 
non  Bse  In  .'Esgland,  a>  far  u  wt  rnn  learn  from 
InqnirT  amongst  those  who  have  Isa^i  iliem  ^for  mimy 
^WM1il«oB«lMitempIennnnit,ltrrrp  !<;  not  (he  Bhfbt- 
«lt  evidence.  Of  their  sanitary  sdvniitar^i  In  !i^vlnn| 
time  from  a  sedentary  and  very  tiresome  oecnpatlon; 
aud  thus  tavonrlng  relaxation  and  exerelle,  it  Is  Bot 
MiMMlT '*"**'*'  soould  aiteak. 

THE  AK\TEUB    UBCHANIOAL   SOCIETT.-j 
Tb*  fliat  MUnM  IIMtier  of  tbls  aoeiety  took  ^|^e  on 
~  "^  ,  tha  I7lh_  rait,    — '"  -    «-^     ^       »-  "•     -.     . 


_  ____  Udlse 

of'a  iiUway  train,  iSo  «rds  •.  fte  "P«n«*»™»*?* 
andthebuvotadog,  IWO  yards;  «n orehestra ot the 

a  distance  of  1000  yardaj  the  en*""*  •"'iSpi*?; 
yard»!tbeehlrplng  of  orlokets,  800  yards.  Dlstltot 
speaking  la  heaidTn  the  air  from  bolnw  up  ««»*•: 
l£ee  of'wo  VBr«s ;  from  above,  it  h  only  n««rt««>4 
to  a  Mttge  of  10:>  yards  downwards.  It  bis  been  ascer- 
taioedtfiatan  eoioi*  well  reflocted  from  the  irurte^ 
of  smooth  water  only  when  the  voice  comesfwnn  an 
elevation.  Other  sfmnar  pbsnom^na  tn  cuntiection 
Irtth  the  tMnsmlsdoB  of  sound  have  been  obiema, 
but  tffi  rHults  disagree  either  f  mm  lnaccu(*ey  in  the 
obasrvatlons,  or  from  the  varying  nature  of  ae  clr- 
cumttancei  affecting  the  """^birs  obinined  SocA 
MAMIOIts  o*c*  to  *n  e«t««t  of  t«i  to  twenty  >per 
SSTwdevS^ote.  The  westher's  being  eoldjind 
dry.  ir  warm  and  wet,  are  the  Chief  inttueBcIng  eanses. 
In  the  «ret  eaae,  tbe  sound  gow  to  a-greawt,  «n«,  In 
the  second,  to  a  lesser  dlsUnce. 

DR.  USSHBR'S ADVICtC.-Tobe E"*^" *tU^- 
M«f  oltUe  BirOLias  SreCnAWic  and  ill  Otb«r  bodkl— 

■"fttHoiii  artbdrfBUf^dby  a"f««inl, 
Bight  welcome  shall  he  be 
Toread,  to  study,  not  to  land. 
But  to  return  to  me. 

Fw<rttimna««d  knowjeflge-dwm 
iHiriinttb  learnirigt  stoire,    . 

tut  books,  I  find,  I  often  Mat 
etnm  to  me  no  more." 


Thnndiy,th«mhin<t.,attbe  Freemuon's  Tavernj 
Qiis<.  (jpiesn-ilti^  Among  the  members  present 
VcmBenry  Perl^,  Bi^.,  F.R.A.'S.|  Colonel  OhsrkaJ 
ttfit.  tmltata,  and  many  others.  1 

ireW  DISwrgCT  IN6  AP  P  ABATtJ8.-*r.  e«<»»g^ 
Fraaar.'bf  the  imn  of  John  Fraser  and  Sail  s.exblbfted 
and  azplalaed  at  a  decent  metttlng  of  fbe  Kedfcai 
OfBcAf  of  Bralth  Afsnelationa  new  apparatni  toi^ 
whleh  he  has  recently  obtained  a  patent.  The  obteell 
mHKnri]M\j  a  ready  means  of  dlsinfeetlng  slheldthflie,' 
beddtmr,  Ac,  that  may  have  been  nsM  by  persoffa 
wntrbe  from  fever  oV  other  infeetions  disease.  II 
4aJh  apparatus  were  erected  in  all  popalons  distiiem, 
ttMngUy  probable  that  the  spread  of  many  dMidlei 
wvnld  be  considerably  eheek-d.  The  apparatiw  anr 
ItaHtiklhig  may  be  Ums  brlely  desoribiM :— A  Vrlc! 
«fMi  or  obamber  oecupylaz  k  tpaee  8ft.  square,  is 
dnmd.ln  the  lower  portion  of  #bIoh  Is  a  covered  fftr- 
haoe  and  flue  capable  of  raising  the  inlemal  atmo' 
aphera  to  the  required  temperatnie,  tbe  front  be<n| 
eneloead  wllh  a  slidlDg  door.  A  elMM  truck  or  ear' 
liage  la  provided  witb  iihelves,  M«kt,  and  door*,  Aid 
hS  intended  to  collect  the  clothing  In these-earrfawes! 
ftnmthe  infected  houses,  and  convey  it  to  tbb  i<bMn-l 
-0*.  The  front  door  is  than  opeMd  and  the  tmcb 
placed  inside,  the  fire  llgbted,  and  fhetirocets  <it  dis-l 
mleetlon  takes  place,  sulphor  or  other  fumes  being 
ased.  When  the  process  Is  completed,  the  truck  is 
-attntn-ltten  to  the  hooae  and  tbcarttelaa  reAioved^ 
The  ehlet  poinu  la  this  patent  are :  I.  The  v^hole  o( 
the  vapours  given  off  during  the  aidlnteetion  are,  by  ai 
Monliar  arraoftement  of  flues,  made  topMStbroQgb 
'WB  fomaee,  and  are  thds  oensnmed.  g.  Tbe  oMtHtng 
la  not  removed  from  the  trn^k  uncfl  retorned  to  the 
•wiir.  3.  The  carriage  which  conveys  (he  Oothlne 
and  returns  the  same  ^  the  house  from  which  tt  was 
taMo,  is  IMeirdifinfeeted  on  ««bIi  oeeaalon,  with  >(ho 
elothuig,  &0.    4.  The  apparatus  la  not  expeofite. 

VERXIIilOX  — The  blackening  of  vermilion  which 
baa  given    many  much    trouble,   Is  caused  by  the 


Read  slowly,  pause  frequently,  think  seriously,  Itesp 
cleanly,  return  ddly,  with  tMe  corners  of  the  leates 
not  turned  down. 

THE  MANOHESTBRSTBAll  t'SKR'f  ASSOCrA- 
TION.— ■"»  bate  Ihst  received  ttf  umiiial  irp'irt  of 
this  BSefnl  auociation.  The  report  feA!>tr  thit  rturfii^r  the 
naat  vear  8ft  boiler  explosions  came  n.  ihe  knowliilge 
it  tbwoaoertof  the  feseeChiefBo,  wbtrh  hnfl.^f.  wi-re 
not  onder  their  inspection.  By  itif >*  fn  plosioni  »» 
Uvea  Were  lost,  and  i*  p*t»(nrt  Wtri'  l>ijilri,'d  There 
eaa  be  no  donbt  that  the  association  doi^K  gond  work, 
and  net  only  the  stenm  niers,  but  the  country  Is  in- 
debted «>  Itisfh  title  BMt  pMitd,  an  account  of  the  ao- 
ddenta  It  to  ln»lromeiual  In  pfOveutlag  j  atod 
•Boondly,  lor  the  practical  Information  It  dntrilnKes 
through  the  press  monthly  for  the  bettoflt  of  atl. 

IBE  BlJK.— Never,  surely,  says  the  Aikenattm, 
Ina  Xhe  nm  been  so  mnoh  loogod  at  as  now  I  In 
Europe  and  America,  in  India  and  at  the  Ospe,  tn  Wny 
place  where  there  are  leloseapcs  and  spectroscopes.  { 
and  attronomers  to  use  tbrm,  there  Ibe  >un  Is  closelgr 
watched.  At  Kew  Observatory  phi>t(/heMOgr«pby  is 
a  part  of  <he  regular  dativ  Woi'k  riF  the  entahllshmSnt, 
alld  trtWi  tfine  to  time  the  reBiilte.  and  the  condlu- 
•lons  they  warrant,  are  1»H  before  the  Royal  Boclety. 
Out  of  all  this,  It  is  thought  thnt  our  kurrwledge  ot 
'tXe'nm'*  eontlllBtWn  nlast  be  mcfesWd .  All  poi«Ible 
advantam  will  betaken  of  the  eclipse  of  ihc  sun  In 
ueceitibor  ilext ;  and  under  iMStrucllon  from  eclen- 
tifle  eOBtttlttee*,  parties  vrill  be  sent  to  AMIAt  td 
make  obterrBttoos.  aided  'by  »bc  best  of  trioaom  «p- 
pUBObet.  Xea'Bwlillp,  Fniher  Secchl.  of  the  Observai 
tory  at  Borne,  is  publlsbing  every  day  a  picture  of  ibe 
s  un,  in  which  atlthe  visible  spcrts  and  all  the  pigmln 
nenees,  with  (heir  chsnglfB,  <reTepte«ent«d.  A  otlly 
solar  bulletin.  thoOBih  a  imifCti  One,  UByl^rhays  b^ 
UB'ellil. 

BrttJEltAtC  im'BsSftS.-'nie  llyfliNranc-oY.  B* 
some'persons  erroneously  term  (t,  the  hydrostatic— 
press  was  patented  by  Brsmah  in  17»8.  It  MUs, 
theMkre,  tfiWB  knoltn  to  the  woKd.  Hfe  fMr/ttfeer 
says,  for  seventy-four  yesr*  nnH  Is  flolf  Applied  In  a 
multitude  of  operatioBS.  wliieh  sibsoluicly  cotiid  not 
be  performed  at  all  withoBt  It.  Pr**!ies  exerMng  -n 
force  of  SOO  tons,  sHdimrHto  tirtp-es  of  lOTt ,  12ft.,  nr 
ov«nMft,  and  being-  t(i<patno  rfr  ixorilnR  n  force  Wo 
have  named  atamy  part  of  tho  atreke,«rc'by  no  means 
nncommon.  We  ao'n«t  strotdi  a  ■single'pbirft  When 
we  say  that  no  arrangement  ol  screws  or  levers 
infiSn  mtMtfii  Wltha  press  of  equal  I'afgC,  power, 
and  speed.  It  is  -not  tbst  -an  a'-ranf^emttitof  levers 
eouTd  not  be  planned  quite  able  to  pxcrt  thestrwla  n1 
which  we  speak ;  but  soehan  RrrKngt^iontWoDld  Ack 
all  tba  <!b«(fBrterle(IC8  wiifrfh  are  estniitlol  to  n  ftieebn- 
nlcal  TOVlco  tntended  to  srrvc  the  purposes  of  m«nu- 
faetarera.  For  example, 'had  tbn  work  ilntielu  rsHlng 
the  tubes  of  the  Brlmnala  DridRe  been  p«rrnfrtfl!fl  by 
a  simple  lever,  ««B  'arm  nltist  bavc  m»«i  41f;,'-o:  ft. 
langCTthfcil'tBt  ether;  Und  to  enable  a  in  to  raise  tho 
load  through  lOOfl.,  the  lb,  mu«t  haw  pa»sp>ii  Hiroagh 
spaceforadlstmiei' of  M.tiMtnlTen  In  irtinplieitr.  }n 
M«Bpmss.  BBdln  dfBefOncv.  thi-  hyflt-aulto  iltiti^  stand* 
totally  without  a  rival.  Wllcflier  iissnintiic  tlie  form 
of  the  gigantic  apparatus  employed  In  b6ndIng«rmour 
plates,  or  that  of  a  little  .locwt.  Jack,  it  1*  equally  eoln- 
paet,  inezlpeaelve,  Bsd'elegant. 


iJSWIlSS  TD  GOMESPO^DEFTS. 

aOWAKD  RTLAKD,  OF  BIRMIKGHA'M. 
AU«.How*BnRTi.A»Dofferedlsi*je*r,lhrongh  ear  pages, 
IS  supply  for  13  sUmps  s  key  label,  embo«seil  with  nimeand 
sMiess  of  the  sender.  Advertising  at  first  frtm  Union  Ciram<- 
bers.  Union  Psissite,  Biraingliaai,  Hr.  Howard  Bylaod  sfler- 
wMs— probsbW  l»r  very  good  reasons— changed  his  odOrem 
to  79,  High-street,  Biratlnithaai.  Fire  correspondents  have 
written  ton*,  stttiai  that  thej  sent  bUbim  to  Mr.  »>»»*, 
but  cannot  get  their  hlbel*.  Two  of  them  have  addressed  tne 
aoHmmthoriUes  on  the  sakitet,  sad  have  receiTed  the  fal- 

"I^Kowh'of  Birmingham  Pdliee  OBoe,  ist  February,  1870. 

"  Six,— Sergeant  Jeans  report*  that  H.  Ryland  hasaa  oBee 
■at  Higfa-Kniet,  Birannghtm,  bet  hss  not  been  there  fet  rix 
weiAi.  The  last  tine  ws  heard  bom  him  was  from  Here- 
ford. Hi*  letter*  sre  called  for  by  his  father,  nm  fa  m 
dMH  hU  IkiU  Ikey  art  tmndlm.—Hoan  truly, 

"Q.  eLOasor,  Chr.  8«pt.,  J.A,  eXl. 

••Mr " 

"BCnagh  of  8inniagb*«i  Police  Ofiloe.  !(Hh  Jan.,T370. 
"Sis.— In  answer  to  your  letter  of  the  I9lh  isauat,  I  beg 
tO%ay  that  onr  gergeant  Jeans  baa  beni  to  Uaion  Cbambefa, 
and  nnd*  tlidt  a  ttr.  Rsliftd  did  live  there  about  that  time, 
but  bas  •inee  removoi  to  Herefort,  but  oannot -oeeltaia 
where,  Sersral  pertcn*  have  l*sn  making  iuquina  ,  1~ 
since  he  left,  upon  the  hkuc  sutject,  <rai  iw  doMt  *<  I*  a 
twiaifor.— Yours  obediently, 

"Obo.  Slossot, 
"Ftr  W.  Uahtob,  Deteetm  InspeMat. 
"  Mr,  — ." 

ASVEETISERS'  TESTIMONIES. 

ItwIU  keaeen  that  fer  several  weeka  past  we  bavegtven 
ettneHftom  advertisers'  letters,  wWeh  hare  been  sent  to  us 
unsoHcltdl  I  IB  fact,  we  know  nothing  bl  the  writw*  of  the*e 
lettta*  iM(«bn«llyi  they  ifll  apee  that  tho  BBinWH  MB- 
cBitno  is  an  ewellent  medium  for  advertisers.     Tha  ftBBW- 

ing  is  an  u^tract  jnit  reeeived : —  

•     Alt  OTHER  TESTIBOST. 

VELOCIPETyR  BRAKE-C&Am.— When  we 
bl^n  to  adverflse,  we  had  no  Idea  of  the  ttt- 
reacMnk  power  of  yoUr  Journil.  By  It*  use  w« 
bare  received  apiflkations  for  our  brake-chain 
from  all  parts  of  the  Three  Kingdoms,  and  from  «U 
Korts  and  conditlonsof  men ;  white  numerou* icttfitao- 
•n1al*  to  Its  utility  Btfst  tho  favour  In  which  it  I*  held. 
'VVe  are  oonBdent  that  If  we  bad  gone  to  work  In  the 
alo*  khi  old-fashioned  method  of  Introducing  It  to 
the  dealers  and  leaving  It  In  their  hand*,  year*  Would 
have  tjlapsed  before  We  had  done  as  multb  a*  we  have 
done  in  the  last  few  moath*.  Among  other*.  We  may 
mention  thkt  the  chain  ha*  been  adopted  by  His  Royal 
Ulehneta  the  Prince  Imperlsl  of  France.  WKo  baa 
honoured  he  by  expteistng  himself  most  unqualiOeaiy 
in  Its  favour.  We  congratulate  you  nn  your  enlstree- 
mentand  Improved  appearance.— I) attd  HABCotntT 
and  Co,,  Crank.  .>»aBb,  and  Shutter  Chain  Uanufae- 
thrart,  ifhe'L6k'!!l*,'near  BlrmlngbasL 


Tirv  foltawlns  srr  fl<>  iiiit!*is,  ke.,  of  letters  to  band  up  to  the 
Brtt  pcM, Tfiday,  March  K:-  .,,-,.--  v,,.^ 

RtctitSD.-C  ncicuer,  J.  HVotgaB,  "J.*.B  ,"  wevice, 
H  E,  Hudson.  A.  Slaile,  Trlibner  anil  Co.,  w.  Jobnsoa, 
JUn.,  J.llilmimBih,  Holian  Lanit,  "G.  S.  «.,""T  F.H. 
v.,"  W.  Moor,  Jour.,  "AG  ."J.  GillinKham,  Thos.  Winter, 
Woi.  Pearce."C.  H.'S.  D.,"tf.  Aliercrombie,  "Capt.D.  D. 
C.  "  w.  0.  Carter.  J.  Epp*.  and  Co..  W.  A.  Oiliboqs,  Oapt 

8.  H.  Stoke*,  Barrr  Cln*e.  f.  G.  J,  Cognin,  Robert  Toiigw, 
CWr  MS  Son,  "  Nemo."  "  Joe  Miller,"  "  Augustus 'W. 
R.  T  "  ••  W.  W."  S.  Taylor,  E.  H.  Gibioa.  "  Pro  Bono  Puk- 
lico,"  J.  Mills,  r.  Webster,  A  Subscriber.  J.  W.  T ,  5««Sj5- 
T.  Bailey,  Thomas  J.  O'Codnor,  R.  Wllliaols.  H.  W.  Cott- 
man,  C.  Johnson,  W  H.  I.  P..  T.  Carpenter  D.  Wall, 
E.  0.,  Capl.  Nolsnd,  W.  KJ.,  Reir.^.  T.,  S.  h  M.,  Alfisd 
Jones,  J.  Whitwell,  J.  J.  R..  J.  W.  M.,  A  Bushman,  A  SjB., 
A  Cipsdian,  W.  B.  J.,  Act  On  ibe  Square,  R.  Jabphs.  J.H., 
JcfthBilll,  Amateur,  J.  0.,  J.  Sui«nt,  jun.  ;  W.  B.  W., 
E.  Gav  and  Co.,  Kiogshurv  and  Co..  K.  D.  B.,  Hy.  ArUag- 
too,  A.  Sufferer.  J.  D.  M.,  John  Kjlj^  «».  Childs,  IL 
■Spebccr,  C.  J.  S.,  Cliuck,  Jer»y,  Millj,  W.  C.X  Sigismpba, 
"William  Hewlett,  Vuloinfte,  T.  J.  Evan*,  P. !«.  B.,  A»^. 
Wm.  Moor,  jun,  ;  l^ook  Berorc  You  Leap,  .Q.,  A  Good  Boy, 
P.  D.  C..  Jno.  Mutgrars,  Scrutator,  T.  A.,  P.  E.  BjJBottba, 
%.  J.  H..  And  So  forth,  I.  *.  P..  C.  B.  A.  0.  H.  WiUiams. 
Ber.RG.B. 


ers  of  SBlpbur  with 
TthBofl. 


toB  Sty  "yfiftdBilfA 


CHIPS. 

Herr  Bedtenbscber,  Professor  of  Ch#llf*tfjr  In  the 
UniverBliy  of  Tfemm,  Weil  -n  few  days  ktrn,  of  apo- 
plexy, at  the  age  of  00.  Ho  had  been  conncoted  with 
thBUttlverslty  since  18M). 

Dr.  Radil^ewskl,  of  Lonvnln,  has  iliscOVerpn  a  Bt^w 
substance  of  a  tCssy  Kitturc  In  stvn*.  This  Wnx  Is 
a!whlte.tolld  body,  Insoluble  In  wnlcr  and  ^he  coustie 
BlkaUBB,  bat  eaaily  dkMOlved  fttfrlcoholandlttefliifr 


Tub  SliraBKT  Sals  Coumn  is  tbe  only  port  of  the  paper 
in  which  can  appear  queries  sent  by  John  Stewajo, 
" KrislitoUmn."  "Clajbrooko."  "Scribo"  'Srdand  ■Itk 
nuenrs),  W,  B.  tlarvey,  J.  Wroe,  "  Mosac,"  "Kola  Not, 
••  Albcrtu.  Magnus,"  •■  Fred,"  "  A  Youth,"  B.  Williams. 
A.'R.  T.— We  know  nothing  or  the  sarmjts  bank  vou  almde 
to.  Cua*ora.  which  is somiitimea  morepowcrlul  than  grsm- 
iiiatieal  rules,  has  decided  the  pronnnciation  of  the  word* 
vou  refer  ta  .     -^ 

A  TOUBO  0»r..-Rc*d  recent  papers  on  the  "Earth,  its  Piguro 

and  Motion."  ,.  -  . 

ScxiBO— First  qnerj  Inserted,  second  hss  been  replied  to 
recently;  third  and  foorth  we  cannot  reply  to.  We  do 
not  answer  liy  post.  ,      ,. 

PkTMEa.— Paithairn  nnd  Co.  fsee  advertusment). 
lOKOXAKU*  — See  recfnt  bark  nombera. 
Coaaosioit.— See  "Useful  Notes." 
Amatkuk  cannot  surely  hnve  reafl  Mr.  Proctors  pspen  OB 

the  earth,  concludtd  in  our  last. 
8wiirMEa.^8cll  yonr  gnia  chips  and  buy  a  chain.    To  use 

your  own  words,  "  it  would  be  cheaper." 
Geo.  DaV18.— You  are  to  be  applauded  for  your  ndsli^  to 
Dr.  Bedford,  but  your  letter,  wliicU  contains  inainuatioaB, 
'would  lead  to  no  (tood  if  inserted.  .... 

k  Pbixxd  or  TBK  InTKNToa  write*  u*  a  letter  in  which  he 
says  that  a  poor  man  whom  he  knows  has  invented  a 
wonderful  miichine,  whfiib  will  save  millions  of  money; 
and  lie  wants  us  to  eive  an  opinion  on  the  worth  of  tlie  in- 
libn.  If  the  machine  is  so  volaablc,  it  should  be  protected 
by  patent,  afld  then  its  value  will  mainly  deiwnd  on  the 
demaki'Morit.  But  all  tliat  glitters  is  not  gold,  and  par- 
ticuhirly  thirt  which  fascinates  the  imagination  of  in- 
fentOrs. 
W.  ■»!— Elementary  informattoa  on  taking  photographs  W8« 

giveli  some  months  sinee.  , 

Old  Dip  trrile*  so  indistlactly  that  we  have  been  reluctantly 
CWieed  to  dttjp  hi*  letter  into  onr  vary  capaelott*  wsste 
bHtel. 


Digitized  by 


Google 


48 


BNGLI8H  ICEOHANIO  AND  MISBOS  OF  SCIENCE. 


[Afbil  1,  18TO. 


An  0»«tiv«».— The  iatertion  ofjeor  letter  wonld  lead  to 
no  itood.  ImnudiateW  >  publication  neorte  to  aacb  tricka 
aa  givinc  away  aach  thinp  for  nothiDg,  yoa  may  conclude 
tbat  it  U  fntiatMy  dying.  We  neTer  Itnew  a  respectable 
joarnal  to  atoop  to  inch  practieea,  and  are  nerar  new  a 
weak  one  to  aain  any  good  by  lo  doing. 

?AiK  Flat.— We  wonld  glidly  aceonmodate  yon,  bat  to  gire 
what  yon  require  would  occupy  too  moeh  apace.. 

O.  OmO*n.— &  abort  deaeription  of  the  "  UaceleaKeld"  reloct- 
pede,  appeared  in  No.  25S,,page  tOi,  Vol.  X. 

ALmBD  Hoppa.— See  preaeot  number  of  tlio  Eholibh  Ms* 

CBAJIIC. 

Babst  BiomM.— Waoeeaaioiiall7,  to  oblige  a  correapoD- 

dent,  laaert  a  query  wliieb  aaroua  of  an  adrertiaement : 
that  IB  no  naaon  we  ahoald  do  it  in  all  inatasoe*.  The  leia 
it  is  done,  we  admit,  the  better. 
THAMia.  Darid  Rarcourt  and  Co.  thank  W.  &.  Roae,  of 
Haddingbani,  Suffolk,  for  hia  onaolicited  recommendation 
of  their  brake  chain.  Uesna.  Haroonrt'a  latter  irill  ba 
found  on  page  47. 

ViBBAToa.— The  roll  caau  by  book  poet,  but  not  the  latter 
wiUi  the  stamps. 

E.  A.  WiTTT.— A  recipe  for  welding  eaat  steel  waa  giren  by 
"  BUck  Diamond,"  No.  2S8,  page  113. 

jAlua  Rbbtb.— Consult  the  back  toIs.  of  the  EHOLisn  Ub- 
CSAHIC,  or  Ur.  Ede's  little  book  on  the  "  Uanagement  of 
Steel,"  published  by  Tweedie,  Strand. 

Mbtbobologtst. — We  reply  to  your  query  by  another.  How 
is  it  that  if  you  erapprate  a  strong  aolotioB  of  salt  and 
water,  the  aalt  remains  7 

lanoBAHUs.-  Canaot  say.  Write  the  editor  of  the  ionmal  in 
which  you  saw  the  reriew .  One  of  Franeia'  orrairbaim'a 
preases  wonld  suit  you.  See  oar  adrertiaement  pages. 
Ebbatuk.— In  letter  on  "  Opaqne  Lantenia,"  in  No.  SdO,  page 
tit,  by  an  error  in  the  ponctoatioo,  the  meaning  is  ren- 
dered Tory  obscure.  Thus,  at  line  IS  it  reada:  ^' A  B  is 
the  front  of  the  lantern  C  D  E  O,  the  put  to  be  attached  at 
a  point  E,  about  2|in.  from  D.  The  right-hand  oomer  is 
cat  oir,"  kc  ;  shoaU  be,  "  A  B  is  the  mmt  of  the  lantern, 
C  D  E  O  the  part  to  be  attacked.  At  a  point  E,  abont  I|in. 
fk«m  D,  the  ntht-hand  comer  ia  cut  off,^'  bo. 

W.  H.  P.— Initractions  for  re-gilding  piOora  mme*  were 
giTen  by  several  lubscribera  some  weeks  back. 

A  J<Ibw  Svbscbibeb  (Comhill).— A  good  list  of  Tamiahca 
appearrd  at  the  commencement  of  last  Toluma.  Yoar  query 
aooat  the  lathe  it  obscurely  worded. 

TomwABO.—Jewellera^  rouge  is  frequently  prepared  by  preci- 
pitating solphate  of  iron  with  potaab,  well  working  the 
yellow  oxide,  and  calcining  it  nntil  it  acqairea  *  scarlet 
ooloar. 

Ebbatuh.— In  No.  2410,  Qaery  No.  Silt,  in  aeeoBd  line,  tot 
■■  900  falls  "  lead  "  200  giilU." 

SroiLBD  Bbadtt.— >'rom  your  handwriting  we  think  you 
should  hare  written  to  one  of  the  many  journals  who  pro. 
feaa  to  preaide  orer  the  toilet.  We  cannot  adriae  yon. 
Your  complsint  ia  either  an  imaginary  one,  or  needs  at 
once  the  advice  of  n  medical  man  skilled  in  the  treatment 
of  tk'u  diteaaes. 

t.  J.  T.— Nothing  new. 

Z.— See  adrertiaement  pages. 

FooB  BiLLT. — Numerous  "  Selections  from  the  Foots "  are 
pnbliahed  by  different  booksellers,  at  all  pricea.  Any  book- 
aeller  will  guide  yon  to  a  selection.  Brass  tubing  lor  tele- 
■oopes  of  various  dimensions  may  be  found  advertised  in 
oar  eolumns.  among  others  by  Mr.  £.  Tydeman,  of  8,  Mig- 
bell-alreet,  Brighton. 

E.  B.  Avia.---<iive  the  information  tbroagh  our  colnmna. 

J.  H.  Rdmsbt.— Not  in  your  neighbourhood. 

E.  Lbtdbbidoe.— The  fault  ia  in  your  indiatinct  writing. 
Your  second  letter  does  not  elearly  give  the  name  of  the 
town  yon  reside  in. 

J.  W.  Kasbl— First  qneatiaireoently!  the  laeandwe  cannot 
insert, 

0.  W.  Falhbb.— Forwarded. 

Casuai.  Obsxbtxb.— Box  Tunnel,  we  think. 

A-  B.  C. — Ask  any  engraver. 

J,  CBOMrraH.— Send  it  to  the  watch  doctor. 

A  TouHO  EifoTifBia.— Inquire  of  a  friend. 

SHOBBDrrcn.— The  challenge  made  by  Ur.  John  Hampden, 
of  Swindon,  was  accepted  by  Ur.  Alfred  Wallace,  F.B.O.S. ; 
bat  when  it  will  be  decided  we  cannot  tell. 

IiBBS.— No  charge  for  inaerting  "  Qncriea." 

A.  WBLx,-wiaBBB.— We  are  aomewhat  aarpriaad  that  yon 
ahoald  raoommeud  atich  a  thing  to  Uia  ENOuaa  Me- 
CRARic.  It  is  only  tottering  pablicaliona  that  think  of 
holding  oat  snch  baita,  aa  offering  magniflcsnt  prixea  to  all 
their  aabacribere  "  for  nothing."  Strength  itands  erect ; 
weakness  ia  either  canning  or  erawling. 

J.  W.— Thanks.    Next  week.    Try  again. 

▲.  0.  HoDLT.— Your  letter  came  to  nand. 

W.  RiCB.— Tea  enclosed  no  stamps. 


THE  nVEUTOE. 


Ak  Old  Subscjubbk.— Toa  cannot  bf,  or  Ton  wonld  h»re 
"  icoMoa  iklnaufeuin, 

a  feir  mooth^  since. 


tlT  •bfllienM  to  the  rorr^l'^n*  <*'  *  nnmbar  %t  r«ad«rf ,  we  h*v 
4«cM»4  OQ  Rpproprtfttinr  a  portion  *f  aor  Bpufl  to  >  e»nd«iu«(l  lUt 
•t  pM«BU  M  iiMrl;  *i  ]K>nibU  up  to  Um  4am  o(  «mr  lutw. 


ATFUCATIONn  POR  LBTTtRS  PA.TB>n  DURIHa  TDK 
WEEK  BMOIKO  MARCH  Sltt,  ttTO. 

749.  v.  HiubMid,  Hn^U,  atraniphorloftAHpi  And  h»mm«ri. 

7Mi  J.  Ffllbar,  KiiBch««t«r,  machinery  for  manufftotaro  of  pepor 
from  w«»4. 

7(1-  %■  Wlnvtanlar  and  lUrkar.  Kaiiob«it«r,  «xo»T»tiBc  eoftL 

7ftS.  W.  R.  Fa^,  Sewcutle-on-Trno.  flre-arnu. 

7U.  H.  Kanton  aad  J.  U    klolo.  Blr  DLnfh va,  awlTVlik 

754.  O.  Brawn,  OlAarotr.  ToloolpaJaa. 

7M.  W.  E.  Sftmul,  UmTOol.  frleUon  llckta, 

7M.It  8.Pro«rM,  LlT«r(MoI,  hand  trucka. 

int.  F.  FatHaoD,  bUckanlnff  (for  foundry  «iirpOt««). 

liA.  3.  C.  lC«l«v*n.  London.  Mwln^  miMiiinM. 

7».  J.C.Xtktn.  DMler,  »nd  Nowbery,  of  BhiOeU.  fmnusM. 

7flO.  C.  fitockbrldfa,  Blikop'a  Stortford.  •oUan  ftad  mMUb  (or 
horaai. 

7fil.  3.0.  RamadeQ,  Bradford,  loonu. 

7at.  J    H.  Johnnon.  47.  Llnooln'i'Ian  ftd4*,  nvp«r»t«a  for    B^ 

imlDr  ipoad  of  motlr*  ■oiw  aoflDM.— A  oomMunlcatlon. 

765.  P.  I).  KleholAf  da  Farrarl.  Pmria,  hrriaateaiul  moehanteil  h»t 
7M.  K.  DairdaU  and  3.  Dnjrdala,  Blaakbnm,  alalnff  machlaaa. 

766.  O.  Jaite,  B«rUn,  a  talegrapnieal  apparam  "  Jalta." 

7M.  a.  H.  U.  Broakbttnk,  Cftvdan  Town,  ImproTMaaota  In 
aprUrhi  plauof*rt«  aetloni. 

7W.  P.  W.  SpMMT.  Kanin,  Tork,  raatloman,  Umakl  lu. 

78S.  3.  BaokAttaod  E.  Larara,  Waadiworth.an  trnprorad  Imeklai 

7M  W.  K.  Vowtvn,  66,  Ckan— ry  Uaa^  Improrwnanti  In  mall- 
kllnfc— A  ooromDnlcatloB 

770.  W.  D.  ITawton,  M,  ChMOtry-biu,  Improrvmaata  Is  jmn 
•ftrrUvM. 

771.  B  LAkln.  of  Xotns.  CnrtU,  Fur,  ud  lUdaky,  lUnahMUr, 
Improrementa  In  mnlsa. 

77i.  R  Tonra,  A  tnohaatar,  ImproraaMata  In  lovmi : 


773.  W,  0.  MItahall,  Balfaat,  oertaln  improTanaaU  In  teokn, 

774.  W.  _  --.    r 
from  flm, 


W,  a  MItahall,  Balfaal,  oeTUln  improTanaaU  U 
W.  Motvwi,  4,  John't-plaea,  Mllaum,  pranarri 


mtlon  of  Ufa 


Unfa,  LoodoB,  fomlnff 


know,  tbat  the  wheel  qoaition  WBt  difca 


Tbbbdm  est  Vbbbom,  takee  iu  to  taik  for  BUodin;  to 
"  Earth  Cloaeta,"  aft'd  "  Ketchap  made  fh>m  Horaes' 
LtTer,**  in  oar  pajrea.'*  Our  opinion  ii  that  loeh  thingt 
affect  the  health  of  the  'commamty,  and  on^bt  to  be  talked 
Bboot ;  and  lince  tliej  hare  been  talked  aboat  and  inquired 
into,  the  health  of  the  pnbllc  haaimproTed.  It  ia  knovn 
to  many  that  "  ketchap  "  ia  made  from  boraea'  Uver,  and 
the  ioooer  all  know  it  the  better.  Ia  not  *'  Verbnm  eat 
Verbnm  **  more  nice  than  wiaef 

S.  0.  aays.  "  I  am  heartily  glad  to  welcome  beek  tbe '  Bar- 
moniout  Blackimith.'    Hay  bia  anril  ring  load  and  tone !" 

W.B.—We  are  cot  boand  to  auiwer  erery  ooery.    Tbe  obli* 

eation  between  tbe  proprietor  and  reaoer  ia,  or  ibonld 
s,  mnloal. 
W.  Wbbbkb  saya, "  What  an  exqniaitelT  bappy  iUnatntion, 
tbat  about  tbe  beantifnl  little  firl  sellinB  bricka  and  tbe 
Templeof  Koowledcel  IwUlendeaTonr  to  tend  you  b  brick 
now  and  then."  Tfianka. 
Eably  Risrb.— Had  yoa  cooaalted  tbe  laat  indei,  yon 
might  have  aared  youftelf  tbe  labour  of  writing. 

THE  BNOLISH  MECHANIC  LIFE-BOAT 

FUND 

SabaoriptiOBS  to  be  forwarded  to  tbe  Editob,  at  81,  Tarla- 

tock-atreet,  CoTent-farden,  W.C. 

Amount  prerinaly  BCknovledged        ...  £181  18    7 

Marine       .-       1    d 

Brightontau.'       ...       «,«•...  10 

^.H.fc.,BBth     .-p       -.       ...       ....       2    6 

W.  H.         ...       «,        ,„       1    1    © 

G.  Read      „i       „       .«       .^       ...       110 
Caatioa       ..,       ......       ^       .^  0    6 


776-  O.  Holdiworth,  Halifax,  prodaeinrdrawlajrcor  daalrninpon 
iqnana  or  ntlad  doalrn  paper,  for  mannfaetiuinv  porpoaaa. 

774,  W.  Kalnforth.  Brayford  Head,  Ltoceln,  roUry  oom  leraana. 

777.  P>  Xamy  enrlnaer.  Qaabec,  diflerantlftl  paUay  bloeka. 

77B.  H.  W.  H*"T"«"'^t  Manrhwttr.  "  haUoal  "  raralTar.— A  eoa- 
manleatloa. 

779.  3.  0.  Mawbnra.  17t.  Fleai-atreat,  apparatoa  for  ralalar  Bad 
foreloB  flnitla,  and  for  eloanlnt  auailon  itnunara  by  itaam. — A  aon* 
mnnloatloo. 

780.  J  T.  Walkar,  Albuir,  U.S.,  maUnr  1 
7B1.  W.    B.    L«ka.    Soakhamptoa    BoUdli 

tranche!  or  ditehea. — A  commanloitton. 

7M.  J.  Homan,  10,  Coal  Xzohanfe,  LondoQ.  railway  aad  athar 
•mmvjnvn 

X-Kl  J.  WaLUcu,  Itlmiafbaii^,  LmjhniT'amtziCj  in  ^Us*  fdr  — talUc 
tn1>nA, 

7^.  J.  H-  JTetoiva,  47^  Uneola^  Toiv-^tdx,  EOartnatlaa  of 
roH'ls.-  A  4-aatmanlswtlaB. 

7*b.  t.  Virtue,  Llir«r}io<nl  Oil  Mitli.  LlT«rpi>oE,  hrdraulle  maaea. 

TV,  3.  MwDlf^ti.  BMtan.  U.H,.,  ulaitlic  rolt'  for  ole^tfiaa  wrlocan 

^47,  Hk^pIU,  fIacV.D«j,^'^Fi>pr>i[DjJ4  cautalnLnf  JEjIalduiC 

TifL  0.  Fturk,  ^.  tAwtiaim>-1  ari'^,  bre-llj^Kfri. 

74.  T.  WttJlaou,  1^  ttnlniiwlak-ttresE,  HaakBvy-rQftd,  tawtnt 
muc^lLlq^a. 

7M.  3.  FLnckba^,  t7.  LaacTtiUiall-itfMt.  LendAa,  water  tnba 
bollen. 

791.  O.  Da  lAvlgne,  Parii*  applylnr  eark  for  protaetioa  from 
calorlo. 

J'^-i  W^IL  34^l^»]l,  Valllni<UrD'4trair.t,  Strand,  daaptoff  woran 
fabric*- 

Tug.  F.  A.  n^rrtiiTK  (JIuitoTt,  ntrf^Tf^rLuff  raAJMota  Cram  oU. 

7^4,  1.  Walker,  Olaaifsi^.  IniBf-'iTKEQentj  In  DOttL«. 

7s^.  fi  a   Sfiathbr,  Rb'jEti,  Ltrtark,  dUtiMLnr  oroda  mlaaralolla. 

m.  K.  T.  ITuelnn,  lEt.  Cb^ncenr-I aof,  lioaden,  llthoffraphla, 
■Ini^orra^Kle,  iMtil  Ci^luirpn.ritlUf  bfaMM.— A  aommnalcatAen . 

TjT    ^-  H.  i';\*f\.  U.  Cheacflry-rikfl*,  moul4«aaadtn  itaraetyplnf. 

Mi    J,  [»iirL>  and  W.  If.  Datu,  Heioal  ncB^piUad,  two  farrow 

pill  U.Jf  hit 

T>j    1.".  Tf.  Tl'-'*l,  rtr-fl«>lisn.  ■"-a»lS  »>>!•'  pupori. 

hub,  T.  J.  .^mUh.  HobarlKiii,  Dracinum,  anil  Oonpany,  186,  Fleet* 
■treat,  apparatoa  for  holdlar  atampa  far  offloa  uid  faoaral  oaaa.— 
A  oommiinleatloo. 

Ml.  S.  PerUiia,  Oorton.  ItaprarenMota  In  ataam  boilan. 

BOS.  C,  Janteot,  Parla,  prodociny  photoyrapkbi  pleioraa  on  fabtioa. 

MS.  B.  Olrdirood,  Sdlnbnrxh.  drearioB  atona 

904.  W.  Weat,  Leads,  bellera  and  apparatoa  for  mwratlaff  ataam 

Mtt.  C.  Touaa.  Hampataad.  suushloery  far  aawmg  wood. 

ML  J.  H.  Junnaon,  47,  Islnooln'a  loa-flelda,  orlmplaB  maeUaM 
— A  eommanlcatlan. 

607.  il.  White,  as,  Qnaan-«traat,Chaapalda,  anlaproradpropeltar. 
— A  oommnalcation. 

MB.  U.  K.  Newton,  M,  Chaaoary-laaa,  Mtddleaax,  CItU  Xaclnaar, 
for  aa  InTontlon  of  Umakllna. — A  oommaaloatloa. 

8M  J.  M.  Naplar,  York-road,  Lambeth,  apparatoa  for  mnalnr 
or  poorlnic  metala 

Sta    Sir  W.  Falrbalra,  Xandiaatv.  ataam  boUora. 

811.  W.  Woofe.  Bedford,  app&ratna  f or  gnldln^  ptoofffaa. 

an.  W.  Friar,  VToolirkih,  domeatla  fli»-«eoapa. 

SIS.  W.  Aiutla,  Hatton  aardea,  boxaa  and  eaaaa. 

B14.  W.  Qaaat.  OraatSaffron-blU,  FarrlBffdoa-ra«d,rop«a,  eordi 
and  wire  ropea. 

SiA.  A.  M  Strathem.  Coatbrldce,  ^parafena  for  ta^^tnff  mlaa- 
rala,  and  for  eentpraaatnf  air . 

BIS.  'i.Kaaly.  MottinBham, looped  fabrlfli. 

SI7.  S.  Norrla,  P*r(a,  wood  paTlnjr. 

BIBl  J.  HMkay.  187.  Carlton-road,  Kllbom,  TaatUatlaB  llfhti. 

B19.  O.  W.  Fox,  Uaneheater,  madldaal  dla. 

no.  W.  A.  tyttla,  Hammersoiith,  wboeU, 

Sn.  W.  K.  Lake.  Soathampton  Btuldinga,  London,  maehtnery  for 
■awtnf  boota  aad  ahoea— A  aommnnieatlon. 

Sil.  B.  Wade,  Copley,  alnaLi  and  brakes  for  rallwaya. 

8S3L  3.  R  Stooka,  a.  Stooka,  and  S .  IXatohlaaoa,  of  Loeda,  aooarinf 
and  iharlnB  hldoa 

nt.  a.  Weedon,  Oraoedmroh-atreoi,  kalf^elaanfair  ma''^'nea. 

BU.  O.  Kent,  199,  High  HolborB,  oarrtaf  tork  and  knlfa  ahar- 
penar. 

sat.  CLJ.  H.  Warden,  Aldrldge-road-rlUaa,  Bayiwatar.  Moarlav 
doora  of  rallwar  oarrlarea 

8t7.  B.  f.  Fah-lifl,  Vlotoria  Chamben,  Waetroinatar,  aAoala  for 
rail  or  tram  war  anrlnaa. 


»«9.   t>.Charpti.beald<for]ooDU. 
SMB.  F.  Delaorolx.  mctallfo  maDometctf. 
331*.   C.  Chlar.  boUer. 

3114.  T.  MannalJ,eompotltlonforpinTcntloBOf  fealimr  -Of 
bottoma. 

a&17.  B.  Baaln.  aplnnlnf  leeraa. 

3311,    n.  Barea  d'Adalaward,  blast  fnmaeaa. 

aau.  CL  D.   Abel,  BtllUlDff  atreama,  sprlngat  lakaa,   Vrvr^r. 
■urTace  watara  aa  motlre  penrar. 

nn.   M.  Heary,  morlnr  railway  oarrlagea  aad  othorTiaaij   ~ 
from  plaea  te  plaoe. 

S41I.  T.  Brown,  beriof  rooka.— A  oamnaaleatlon. 

3tS7.  J.  BruBton,  railway  alg^aU. 

3481.  J.  EI.  Jokawja.  iprlnv  mUtreaaea.— AoommomlaBttaa. 

8il4.  W.  B.  Lake,  hameaa  for  draofht  anlnwU. 

SMI.  3.  L.  Boeth«  ralU  for  railroads. 

lUl.  A.  M.  Clark,  ornameatlnr  flcorad  moaUa  and  tanaa 
—A  oomaaaleattoa. 

35M.  H.  Byk.  reflalnr  aad  bleeohlaf  aaraflaa. 

aaai.  W.  l.  Vawtoo.  foldloB  priated  abeele. 

Ma7.  W.  &.  Lak«.  maaafaetoreof  stael  baia.— A 

3718.  C.  H.  Roaekner.  dlalnterratlnf  wood. 

I7n.  A,  M.  Clark,  cartalni  and  blinds. 

M.  R.  Morris,  traatlnr  ahoddy  to  obtain  ammoiilfc 

lis.  T.  Raatell,  braeeh-loadiar  amuand  oartrldcao. 

l&l.  T.  WhUahead.  wool  eomblnir  and  drawing  macM^ary, 

tf9.  O.  A.  Bnchbela,  maoafaotarlajr  aomoUaa  aad  Saax. 

XI7.  C.  Lanvtay.  aanotraetton  of  ablpa  or  reeeal^ 

tt4.  R.  Haworth  loons  for  wearing. 

981.  C.  Uahlar.  tmprorad  wlndmtlir 

371.  A.  B.  CUIda,oleanlng.  ee'mtiiig.  and  daeortiOBtiBr  .. 

41. ,  J.  BaUaalU,  eonsamlng  amoke  aad  eeonomJalag  foal. 

487.  CBsftboTifiovw.  ^tlng  r>9il. 

493.  B.  Hill    'n^n*  lurttrn^  *it  pn^aTluf. 

MI.  O.  n.  K11I<K  1*it«blnf ,  wrlnrlan.  ilbiI  I 

54S.  A.  Iili.'-kwTi  a»J  T.  L.tw,  rr^BM^  tc4tta*? 

&U.  W.  n.  L«iH:Lnia    hTftraaLtf  appiLraiiEt  for. 

MS.  P.J.  LLT««l»y,  EkKiLLrK.'tuf^  ^^r  hair  ft<jtt, 

&78.  E.  J    W'^Bttv,  blJILifd  iLrkil  >>tharlabl*l. 

A93,  A.  V.  7^*4 [ Can,  ^wLpf  luji^hiqaa- 

000.  B.  i\.  'ilfArtfic,  nt-nauurnLaL  ami  Qtbar  dciiaas  aad  iariaok 

eOS.  W,  iLFki]  R.  >[Ei<ili4t.  kQinruTkKkaoLi  ia  casttog BatelL 

611.  a.  fL  »E11U   LaJdrra. 

613.  %.  h .  \\af  man .  pf'p-I  H  n^  r*«iii1a  - 

665.  B,  W.vas1.  and  it.  UnieltlLlH  petUra'  glakM. 

ass.  3,  TqlKtn,  Ej-MftUny  vr^in- 

690.  C.  W^nclham,  bk^riT?*. 

744.  W.  11,  Lakd«  appa'map  Tor  ]Lidl«*llmg  a  ioBrlM^  «C  WBlsT 

-  -■ .  boUan. 


AUp-Tasaabavlaff  aoloteraatlaoBpoalagaM'aaoef  aaA 
eat  Inn  a  at  liberty  te  leare  partleaUra  in  writing  of  tkatr 
tlon/  1 1  raeb  appllratloa  at  the  offloa  of  the  OoauaiaBlQiua 
the   *in  of  April,  IBTD. 


eia  J.Stirling.  Kilmamoak,  railway  bimkea 
819.  J.  Ferris. Xertoo.lmproTedlnbrlcatlngai 
BSa  O.  Barker  and  J.  McFarlane,  aiaawow,  ee^tns  lottan. 
831.  P.  M.  Walker,  Ardniaaan,  ahoalag  borea 
831.  J.  Millar,  Dairy,  moton  for  ol 
motl re  power. 


IM  «  1 


aad  teaomlttiag 

813,  A.  Brooka,  Brlgbonsa,  eardlng  Tgtnti. 

834.  A.  V.  Mawton,  86,  Chancery-iano,  maaofaetozlng  bamls,— 
A  oonmBnloatlon. 

836.   J.  Asoooah,  Handaworth.  eandlec 

836.  O.  Bk^.  Tamwurth,  gas  pnrlfiera  aad  Hrabbara. 

S37.  W.  R.  Lake.  Bontbamptoa  boUdlaga,  Leodea,  whaeU  for 
railway  englnaa— A  oominnnlcatlon. 

SBL  A.  Barlow,  Strand,  Jaoqoard  moebanlam  for  wearing. 

889.  W.  R,  lAke,  Soathampton  Bnlldlnga,  London.  ndoniBMtlo 
■taelyard. 

FATBITS  BEIirO  FBOGBIDBD  WIT& 

Mia,    p.  and  A.  Walkar,  an  Improrad  gaa  meter. 

StSS-  R.  Jonaa.  a  paper  bolder. 

3131.  A.  Rohlkao,  terriers  or  ground  angara. 

sm.  B.  Tbomas,  aafeiy  lampe. 

3   >^    W.  bonbaraad,  balaacea. 

aui.  Q.  Blmpnon.  withdrawing  bemsf  ea  from  eaaka. 

316L    B.  Bkaw.  cutting  aoap. 

3163.  A.  a  Brakell,  obtaining  and  appIyiagmoftlT«  power. 

9S«ft.  O.  Bo«,  pistons. 

8171.   H.  Mtana,  lettior  pillar  poata. 

3174.  W.  B.  Qeog^  a  new  compoiition  for  pieamriiiii'  metal.— A 
oommnnlnnrtan 

317b.  W.  K.  Oadga.  maeUno  foronktiag  wood  ond  motala. 

•ML  T.  A.  Dillon,  laflaty  lamp. 

tMt.  W.  Rbbardaoa,  ralraa. 

am.  "  °  "-" Ti   nsttlag  nr  rtimilaartnne 

t»l.  g  D,  Abal,>a»l^aBrt  doethaiing1aad.-i.a»Mianato>aoa. 


FATBITTB  SAALID. 

f738  C  B.  BehoeUer.  eoprtng  praaaaa 

t7n  H.  Oeekay,  aeurflng  reiorta 

ira  F.  J.  Korta,  ebaff  eattera 

1744  J.  Jeaobl.  ramorlog  phoaphaiaa  from  orae 

1711  R  R.  Olbba,  Improremaou  In  pnmpe 

|7a&  C  L .  LIgbt,  oonatraetloB  of  tran<iana 

I7a7  w.  R  L^a,afwtagnmehtea  and  other  iwedka 

1781  W.  J.  Turaar,  maaoteotarar  of  blaalphltaa 

3780  O.  A.  O.  BroouM.  ootwlatlnff  and  uuaylBf  abiaadv*  yanMb 
atraada,  ropee 

1779  B.  OaUls,  Teloetpedae 

1786  J.  T.  Oaae  aad  J.  Hymaa,  lira  bava 

1790  J.  F.  Turner,  In  bookie*  or  faateniBfl 

Vn\  r.  W.  Fox  aad  B.  Walkar.  eDginea  aad  Uielr  bollcrt. 

I81B  U.  D.  Abel,  a  now  green  oolooring  matter  for  dji^aff  Bn4 
printing 

1814  A.  T.  Vawton,  horae-akoa  nails 

M80  W.  Bdmoaaon.  machinery  for  eteblag 

9874  O.  Baao.  oonatraeaon  of  annaallag  pota 

f8M  W,  B  Nawtoa.  wheal  for  propelUng  abtpa 

3341  J.  Logan  and  W.  Oardoar,  omameatlng  taxtUa  fabrloi 

3433  O.  Bertram,  atraialng  paper  palp 

S&38  0,  Tarln,  leparatlng  nwtals  and  magnatla  sabatanoaa  firOA 
otf^er  bodln 

tl  C  D    r\l»1.  trfrUmmt  gf  eau-ln^  fiT  Jf ri' J ur Lhi a  of  caatlogB 

1*7  F.  WhUA^I'],  iiu|}r'-jTani«H'l«  In  J«»r.k" 

S'l  J    |[.  JxilirwvQ,  apt^lf  Lnf  ■oLJ-^nifiJi.xi  ro]]«n  tt  vbaela 

»i  W,  IL  Lftde,  m»<;ljir[[»ai  fmr  •^lutunr  wood 

STfl  W.  n    IXkp,  «,|>panni«  *or  prt,.1ii^iaf  ruUiT  mcfloa 

TM  F.  tlAiiJ(].t,  tt-aaEavTt  »f  coprwiPU  ona  eoaUJUuLaf  a  UHT 

]77i  3-  U,  Mp«a>;«.  dMafaeiaaU 

177)  J    ItarttEtiJj*,  wtlfUtki  Bacbloel 

vrrfi  J.  v..  H'^wviL,  iiaaiAsoamatal  antfaoh 

ITTA  W.  J-Ln^nf.  pr4r|i*Hat  wtrpefoT  tbn  loo* 

iryj  J.  AiCLaHL,  trwIBHAOt  •(  Orfia  _, 

nikdi  1^  U'HniiD.  ImpiVT^  •eU-fJ*adln4r.diK±arEiBB^aadr«yMt*- 

3.'*^>  J    llrklUiafS,  InrttDi  fiT  w#*rlTni 

}t»3ir  Vl.  Walknr.fcLraar*!  for  «t*MR  bnilcfl 

fpijfi  K.  1    Fi"Btire«,  rtlrif araWir*  ft>r  off^lag  wfJrti 

UK}  j.Uhaod]fr,  dfi^wtay  ami  jm^enUng  waato  otwaMt  naaa 

PLmi« 

»42  4.  H-  Brands,  [wtworpd hi»b»  flf  loMwaotlott 
IVkJ  )£.  «aut1^r,  iruprijvex]  finJ'j^liBT  «"*=•*%*"""_- 
ItSi  fi.  V  Coni^rUUi*,  mjinnrftfturft  uf  potfll  *bJ  ■mmjih 
IWl  T.  AllfcciL,  ln]pn>T.  iiicnl  In,  "  WMOWwCii"  _.v.i_ 

3AH  J.  rPnnL«H«ir,  michln«rj  tnr  <  plaOklDf"  b>]l«*  ffBtl** 
boncirttj,  f»f  o'.htr  pT^rtrlnf*  for  (bw  tn»»a  , 

Urii  X.  It.  nBLi.lBnp>u>rL,  apTMratu  fof  ahaaHngor  oUppIagaBlBalO 
3,^34    U.K.  Uiirdibfh.  f>.^r[a1nf  auil  ioin]  d  jr  suiIa  of  pLp«a 
S^O  J    Ollili.,  manaru!tii''i'Df  brav)  andUiKiUlbl 
1751  W.  rt    L«lLt<,  |,infn>vi«i«Dts  Id  *«?tl4aai  atiwEdboalB 
Hi    W.  ^IctUiaH  Impn^T^-mAFiLB  Id  chufUS  ^^ 

lU  A.  O^arrr.Siier    lEEhprHi1taifu|«  In  ^oublt-Caaed  walaMB 
lit  T,  C^rri.fcf  ailjD^nnt  Mj.I  awuring  taiobaol  lucba 
147  IL  t1alD4H.  oM^iad  >m^44Hl  Un  filpsi 

i>j  A.  w,  i\  \s^\>  G.  ^..■*^.  G-  ulir  " 

of  .:    .-.L,.  ;,..■,,...  .,■       ,  .  I  ^..h.-. 

1.M  X..  A.  CaiIisU,  ^i-r—  -'-—'  -or  Uianufactnre  at  *aH. part  auta^ 
ifllcableforrenlilatlnrmlnwi.  Dromotlngcombuauon.  and  p«^- 
iair.  measuring,  and  forelag  fluids 

Ml  W.  R.  Lake.  Improramaan  In  maohlaas  for  aowtaff  fftMS 

FATIKT  OJr  WHICH  THB  STAMP  DUTT  OF  BM  HAS 

BSKN  PAID 

7U  W.  B.  Lake,  ImproramenU  in  rotary  engines  aad  ^1*  .  . 

779  W.  R.  Paraona,  Improremanta  in  lettlBg  bollan  sad  ttlWy 

ralraa  for  tbe  same 
883  R  B.  Blaalaw,  looms  for  waaTiag 
768  T.  Bhaddea,  Br»«rms 
776  F.  H.  Wanham,  boated  air  englnaa 
789  d  Allhosea,  obtaining  aalphor  from  PTrltaa 
797  W.  McAdam  and  S.  Sohumaa,  protecting  bottka 
1017  W.  Adair,  pomps  ,^    ,       ^     -. 

774  J.  Smith,  elaaaiag  waste  and  prerantlag  adhealoa  «f  Ndl*- 

ment  la  ataam  bollaca 
883  J.  W.  Totaa,  tmproramenta  In  handlaa  of  apadao 
8&7  T.  Pebanix,  ataya  or  artificial  mpporta 
8M  H.  Faeamana,  natal  tiaa  for  aeeurtng  balsa  of  eettoa 
787  F.  Qngory,  Improrameata  im  maohlMry  for  lefilgwaaar 

,  _  .ton 

ng  haarr  bodlae 

837  3.  Lawvm,  aplanlng  lax,  tow.  hemp,  and  other  fibres     

916  M.  P.  W,  Bonlton,  apparatus  for  laoeiriav^  motka  or  SM|T 

from  ftoids  and  for  ImparUng  It  to  them 
7U  W.  R  Lake,  improraments  In  rotary  eagiaas  and  pomM 
841  H.  Wilde,  slsetro-msgnetla  aad  magneto-alootrle  inaneHSB 

machlBea 
1049  W.  T.  HaaliT,  maoUnary  £or  kba  maaoCaot  ire  and  tml- 

meat  of  wlra 
1118  W.  WsUd,  maehlaa  for  windtng  yam  or  tbr«a< 


G.  LUIrwMla,iuid  A.  O. 


purpooea 

818  H.  Ollfton,  improraments  In  rofrlgerato 
J.  A.  Limbert,  lowering,  and  mortng  h< 


S; 


tiX-KSn  OS  WBICH  TH>  STIKP  DDTT  OF  Xn»Bi* 
BlUUrPAIII. 

n>  W.  B7Mli«tini,  .Tpwiaiu  tea  ttmaOot  u*  trsatlv  ssSsssa* 
.thw  ornal.  ■ubts.Bow  

717  O,  D«  Lslrr,  ImprtrtoMnli  In  tk.  aABUfasSw.  «  IMliB 
oolfmriaf  mittun 

nt  A.  Xsnl,  .ppustms  tor  rmsntliif  orbMie  aoM 
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formnta  of  this  latter  chemist  wbs  in  nnn  j  coses 
double  that  of  Qerhardt,  thus  tlie  iormula  for 
alcofaot  was  Ci  H„  0>  and  was  regarded  as 
6otaipound  uf  ether  and  water,  and  Beraeltos'e 
▼iewB  on  the  constitation  of  nitric  acid,  were, 
t)iat  it  contained  the  elementa  of  anhTdront  nitric 
acid  and  water  in  distinct  parts  of  the  molecule, 

tfwBt— N/3,+  H»0  or  ^  -H-,  an  eleotro-positive 
Mid  an  rlectzo-oegatire  group.  The  opinions  of 
Oorhardt  irceired  muob  attention,  and  the 
VMdifiisd  BfBievx,  which  it  is  as  well  to  add,  is 
«eitber  strustly,  Betxelius's  nor  Qtsiuurdt'a,  gene- 
Tiilj  spoken  of  as  the  new  notation,  is  now  nni' 
Teraally  adopted,  as  it  agrees  with  Qsj  IJussac's 
lawofrolumes,  Amperes  law,  and  with  Sulong and 
Fatit's  law  of  specifi*  heat. 

Ampere's  law  states  that  in  equal  rolumes  of 
cases  under  the  same  temperature  and  preisure 
exist  an  equal  number  of  atoms,  and  likewue  in 
e<}nal  rolumes  of  the  compound  gases  under 
■inilar  oircumstaaees  exist  aa  equal  nomber  of 
moleoales ;  therefore,  if  2  Ttdume*  of  hydrogen 
weite  with  1  yolume  of  oxygen,  it  most  be  in 
pfoportian  of  2  atoms  to  1. 

JJuIong  and  Petit  fbusd  that  by  multiplyine 
the  specific  heat  of  an  ^Inment  by  its  atomic 
weight,  that  a  nearly  constant  number  was 
dbtuned — namely,  65,  and  the  atomic  weights  of 
fhe  new  system  are  in  accordance  with  their  ex- 
periment a  ;  Uitu  the  specific  heat  of  mercury  is 
003247,  and  this  multiplied  by  200  (the  atomic 
weight)    gires   6494,  a  number    which    nearly 

"oroaches  the  average  6'5.  The  specific  heat  of 
au»er  is  005701,  and  this  multiplied  by  the 
atomic  weight  sires  a  result  which  is  rather 
lower  than  the  last,  005701  X  108  =  6157. 
All  the  solid  elements  conform  to  this 
law,  with  the  exception  of  BorersI  of  the 
metalloids,  carbon,  ailiciqm,  &e.  The  graphite 
form  of  carbon,  to  conform  to  tlie  law, 
ought  to  poaseas  an  atomic  weight  of  over  30. 

The  following  table  will  show  at  a  glance  the 
atomic  weights  corresponding  to  the  different 
systems.  The  compounds  introduced  by  Dalton 
are  iatentionally  omitted ,  as  the  reader  well  knows 
that  in  Dalton's  time,  the  alkalies  and  tha 
alkaline  earths  were  supposed  to  be  elements,  but 
lAToiaier's  theory  of  salts  was  that  they  were 
composed  of  on  acid  and  a  metallic  oxiJe, 
therefore  potash  and  soda  were  long  sutpeoted, 
and  after  the  isolation  of  potaasiam  by  Davy, 
the  metals  of  the  alkaline  eartba  'were  soou 
obtained. 

Only  a  few  instances  are  giren,  the  whole  num- 
ber of  the  elements  occupying  too  much  space, 
and  those  elements  which  ai«  marked  arith  an 
asterisk  indicate  BerzeJius's  double  atoms: — 
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^^*„l.     Symtol  DaUoB  BeraWios  QarbuitI  Kew. 


Hytfroffen  .. 

H 

9sftm     .. 

O 

Nitrogen   .. 
Carboa 

K 

C 

Salpliinr 

8     ' 

tMlmr..      .. 

Ak 

Ziao    ..    .. 

Zu 

Lead    ..    .. 

1'b 

■ercnrr    .. 
Iran     ..    .. 

% 

Copper..    .. 

Cu 

IWInam   .. 

Pt 

1 

W5» 

1 

1 

7 

KXI 

1* 

la 

« 

!»•»«» 

U 

14 

fi 

75  12 

It 

12 

13 

J007S 

32 

32 

VM 

It4»'A6 

tw 

HM 

M 

4««M1 

Xl-t 

05« 

9S 

1294M5 

hit 

207 

107 

1251f» 

100 

200 

SS 

8S0«2r 

IS 

M 

66 

3964 

3175 

«3-« 

100 

1294-MS 

tes 

197 

In  onrnext  chapter  we  will  consider  the  appli- 
oation  of  formula)  to  molecular  grouping, 
(To  be  ccwtinued.) 


HALLBY-6  OOMBT. 
Br  "  OmdBOK." 

IN  erery  age  of  the  world,  and  in  every  region 
of  it,  there  has  been  noticed  among  the  fixed 
and  rogtUar  constellationa,  a  class  of  phenomena 
that  has  arrested  ti>e  waodarlog  attention  «f  th  e 
aniaterested  ^ectator,  as  moch  by  the  brilKaacy 
as  by  the  irregolarily  of  its  appearance.  To  thi< 
phenomenon  has  been  applied  the  term  "comet " 
from  the  Qrcok  ico/urc?,  as  the  ancieota  imagined 
a  lesemhlanoa  between  the  train  of  light  that 
oeoastonally  aacomp-inies  this  pheooroeoen  and 
<liah«veUed  hair.  In  days  of  superstition  and 
antwlogy,  the  ^ight  o-f  a  comet  was  soffleient  to 
•waken  a  feeling  of  terror  anil  a  sense  of  coming 
ovil,  but  to  the  iistroQonicr  of  the  present  doy.its 
^pearance  excites  a  sfn'aiion  of  triumph  SMiil  of 
|Mi<lo.  Unwover  terrific  their  appearance,  how- 
ever startling  their  brilliancy,  they  posseaa  no 


terror  fur  him.  All  imaginary  terrora  have  been 
torn  from  then,  tbfy  are  known  to  be  "  trifles 
light  as  sir,"  the  oooss  of  their  ecoentrio  motioD 
is  no  longer  a  seorat,  «nd  the  ooursa  they  miMt 
pursae  can  be  prediotad.  The  genius  of  th< 
physioaLl  astroneoier  is  as  strongly  naarked,  and 
as  much  to  be  apptaoded  for  tiM  trinrapbant  and 
conclosira  ioreatigation  o{  cometary  phenoaena, 
as  in  any  other  dqiat<aaeBt  of  of  aatzanaamal 
science. 

The  true  theory  of  oometaiy  motion  had  its 
rise  In  Sir  Isaac  Newton,  and  the  indastry  and 
iatellect  of  suocessiTe  astronomers  hare  hot 
confirmed  his  anticipations,  and  prored  the  truth 
of  his  predictions.  Hardly  aecond  to  Newton  for 
his  labonrs  in  this  special  field  of  astronomy,  stands 
the  illustrious  Edmund  Halley,  the  second  Astro 
nomer  BoyaL  To  Newton  must  be  granted  the 
merit  of  a  suggestire  theory,  to  Halley  the  merit  of 
working  out  the  detail  of  the  system,  and  bringing 
it  to  the  test  of  obeervation:  assuredly  not  the 
least  of  the  labours  of  Bailey  that  has  merited 
the  gratitude  and  admiration  of  posterity,  is  th>it 
.  in  which  he  undertook  to  compute  on  :he  hy- 
pothesis of  Newton,  the  orbits  of  24  esmets, 
which  at  th%t  date  was  the  entire  nnmbsr  that 
had  bees  reliably  observed — a  labour  of  which 
the  preeent  Astronomer  Boyal  has  remarked  that, 
perhaps  no  other  astronomer  at  that  time  was 
capable  of  undertaking  and  leading  to  a  sueotia»- 
ful  issue.  The  results  of  this  enormous  labnor 
were  formed  into  a  table  which  was  inserted  in 
the  "  Astionomise  Cometies  Synopsis,"  and  ap- 
peared in  the  Tolnme  of  "  PhUoei>pbioal  Trans- 
actions "  for  1705.  Halley  there  declares  that  bis 
principal  object  was  to  gira  the  means  of  deter- 
mining whether  any  future  corant  mored  in  the 
path  of  any  contained  in  his  list,  and  with  the 
same  paper  appeared  his  table  of  parabolic 
motion,  "dedicated,"  as  he  s^a,  " lo posterity , 
and  which  will  last  aa  long  as  the  sdeoee  of 
aatronemy  shall  exist." 

The  fint  to  reap  any  benefit  from  hia  pro- 
tracted labour  w««  Halley  himself,  and  he  was 
the  first  to  detarmiaa  the  najor  axis  of  the 
ellipse,  in  wbieh  a  comet  Moved.  In  his  list  of 
orbits,  he  deteeted  tbsee,  vhoae  elemsnU  appealed 
to  agree  snspioioiialy  closely  ;  (boss  of  the  years 
1631,  1607,  and  1682.  The  annexed  table  Kbows 
the  elements  of  the  ot  ils  as  compnted  by 
Halley. 


Tear. 

HSt. 

1607. 

\m. 

Looglrude  of  Ferthelion  . . 
Loni;.  of  Aacrndin);  Mode 
Inclination  of  tbe  Orbit  .. 
Perihelion  di>uoee  ..     .. 
nirertion  of  Motion  . .     .. 

«  as 

17    H 
0  507 
Ret. 

Su3    16 

se  11 

17     » 

0W7 
Ret 

<l    IS 
17    M 

o-6(a 

Bet. 

The  ceoeral  elements  are  pretty  closely  analogous, 
but  there  exists  a  conxiderable  difference  is  the 
periodic  time  of  revolution.  The  dates  of  pvri- 
lielien  passage  ure  as  follows  : — August  24,  1631  ; 
October  16,  IC07  ;  and  September  4,  1682. 

The  interral  between  the  two  first  is  therefore 
76  years  68  daya,  and  between  tbe  second  pair 
only  74  jears  288  days,  leaving  iv  differeooe  of 
fifteen  months  between  the  two  consecutive  times 
of  rrTolntioo.    But  Halley  was  sufficiently  ac- 
quainted with  tbe  general  Uieory  of  pertuibalioe, 
to  know,  or  at  least  to  aarmise,  rfaat  the  ioflnence 
of  tbe  planefts  might  be  sneh  as  to  cause  such  a 
difference.     He  shrewdly  remarked  that  the  in- 
flneooe  of  Jopiter  en  Saturn  was   capable  of 
varying  its  period  13  days,  and  that  nnder  certaia 
circumstances  this  variation  might  amount  to  a 
month.    Bailey's  memorable  prediction  is  con- 
tained in  the  following  words :  "  Nuthiog  seemn 
to  contradict  this  my  opinion,  except  the  in- 
equality of  the  periodic  revolatiocs,  which  in- 
equality is  act  so  great  neither,  as  tbat  it  may 
not  be  owine  to  pliysical  causes ;  for  the  motion 
of  Satom  is  so   disturbed  by   the  rest  of   the 
planets,  especially  Japiter,  that  the  periodic  time 
of  that  planet  is  nncertaiu  for  some  whole  day8 
togetixv.    How  moch  more,   therefore,   will   a 
oomet  be  subject  to  anch  like  errors,  which  rn<>e 
almost  focr  times  higher  tbaa  Saturn,  and  whose 
veleeity,  thangh  increased  but  a  very  little,  wnuM- 
be  sufficient  le  change  its  nrint  from  an  elK|itical 
to  a  parabolical  one  t    Tbis,  moreover,  confirm i-i 
my  opinion  of  its  being  the  same  oomet  that  ir 
the  year  14S6,  ia  the  enmmer  time,  was  »een 
passing  retrograde,  betwien  the  earth  and   the 
xuu,  much  alter  the  FHBe  manner ;  wliich.tboufrb 
tiolHKly  made  observations  npov  it,  yet,  from  it> 
liariod  and  the  manner  of  iia  transit,  1  caooot 
think  difftuent  from  those  I  have  Just  now  meii-i 
tioned.    Hence  I  dare  venture  to  foretell  tbat  it 


will  return  again  ia  the  jeer  1758«"  Contiuoed 
reeeavahes  and  oalcuUtioos  coofirmed  Hulley  in 
his  supposition,  and  his  tone  grew  proportionately 
more  decided.  No  means  then  exiated  for  com- 
puting the  efiect  of  the  planetaty  perturbations, 
but  he  eagscioasly  ooncmded  from  an  exatmina- 
tion  of  the  genentl  derangement  from  planetary 
pertnrbation,  tbat  the  comet  would  be  retarded  ia 
its  next  approach  to  paribeliiHi,  and  that  in  con- 
sequence It  woold  not  be  viaible  till  the  end  of 
1758  or  the  begioning  of  1709.  "  TYlMrefore," 
aays  this  illnstrious  astronomer,  "if  it  shoaid 
return  a^pieeably  to  our  prediction,  impartial  poa- 
terity  will  not  refuse  to  aaknowledge  tbat  this 
was  flnt  discovered  by  an  B^lisluun."  Nor 
has  any  ever  ventured  to  attack  tbe  merit  of  Vat 
discovery,  or  attempt  to  detract  from  the  glory 
that  is  due  to  Dr,  Halley  for  tbe  peneveranee 
displayed  in  graq>iiig  a  enlijeot  wUA  snvoieid 
snah  an  immense  amoont  of  raknlatjon.  Be 
assures  us  tbat  his  labours  were  "prodigioosly  " 
long  and  troublesome,  but  they  have  shed  im- 
mortal honour  on  tbe  enterprimng  calenlstor,  and 
his  disoovecy  fonns  an  epoch,  and  not  an  tmim- 
portant  one,  ia  tbe  faiito^  of  aatroMay. 

As  the  time,  when  the  naxt  ntam  of  tb« 
comet  was  expected,  approached,  inteoia  iotarest 
was  awakened  in  tbe  minds  of  astronomers, 
although  the  task  of  computing  tbe  exact  date  of 
return  doe*  ««t  seem  to  have  been  triUingly 
aasuMcd  by  anyone,  owing  to  tita  lenMnse 
amount  of  labour  it  nwst  neoeaBorily  entail.  We 
have  seen,  that  at  tbe  timeof  Halley's  pnadictioo, 
mathematical  analysis  was  not  sufficiently  far 
advanced  to  enable  anyone  to  compute  the  effect 
at  planetary  pertnrbation  opon  the  eonet,  and 
in  the  middle  of  tbe  eightee^  oeatniy  inpcrfeat 
methods  rendered  tiiis  a  task  of  great  difficnlty. 
The  attempt,  however,  was  made  by  Clairaot, 
and  it  has  fully  deserved  tbe  applaoae  it  hsa 
rt'ceived.  To  anyone  not  versed  in  oalcnU^ions, 
there  may  not  appear  any  diSarencein  computing 
tbe  perturbations  of  a  planet  and  tbo»e  of  a 
comet,  since  both  derive  their  derangement  from 
tbe  trne  ellipse  described  round  the  snn,  from  tbe 
same  cause,  and  diat  the  soloUon  of  the  problem 
can  be  effected  by  expressing  the  effect  of  the 
disturbing  forces,  by  the  variation  of  the  srbitituy 
constants  that  enter  into  tbe  formalm  of  elliptic 
motion.'  The  differential  variations  of  eaoli  ot 
the  elements  of  tbe  orbit  can  be  determined  hf 
tbis  means,  but  in  order  to  obtain  tbe  elements 
of  the  motion  of  the  comet  in  its  diatorbed  orhit, 
the  integration  of  these  formulas  ianececcary,  aud 
this  integration  involves  an  immense  amonnt  of 
diffimlty  and  labour,  of  which  we  will  say  more 
hereafter.  Euler,  had  not  ][et  published  bis 
generid  theory  of  tbe  variation  ol  elements, 
althouph  it  was  written,  and  lAgrange's  memoir 
on  the  aame  sutgect  was  not  produced  till  some 
years  afterwards,  so  that  Clairant  was  in  pos- 
session only  of  the  methods  be  had  employed  in 
his  Innor  theoiy.  For  tbe  calcnlaiion  there- 
fore of  the  coraet^l  perturhation,  Clairaut  sets 
ont  with  tbe  same  dinarential  equation  for  the 
reciproeal  of  the  radiua  veetor,  which  tin  within 
k  short  time  has  been  tmireraally  adopted  in 
hiBor  theoriea.  Taking  *e  solution  (which  can 
be  expressed  by  elliptie  terms,  and  terms  depend- 
ing upon  the  distnrbiog  force  under  o»e 
sign  of  integration),  he  rejects  everything 
d^nding  on  the  square  of  the  dfetotbing 
force,  Olid  tmosfnnns  tbe  expreadons  istn  others 
in  tenns  of  the  eeeenirio  anomaly.  He  a'>so 
iploys,  for  a  time,  the  same  exprrasioB  ae  tliat 
in  his  lunar  tha»ry,  traneformcKd  in  a  eimilar 
BtsDner.  *  NotnithstandlDg,  for  a  pert  of  tba 
orbit  extandiog  through  l¥)a,  of  eeceotrio 
anomaly,  Clairaut  was  obliged  to  e»pley  the 
method  of  quadratures.  We  do  not  prajMse  to 
follow  Clairaut  throoghont  hia  elaborate  ioves- 
tigatiott  ;  tile  subjeot  of  cometary  partui^altion  ie 
a  tnrtile  one,  and  at  no  very  distant  eperb,  witfa 
tits  permission  of  the  Editor,  may  be  treated 
separately. 

The  whole  laboar  oi  this  important  inveetjgn- 
tioa  WAS  borne  by  Clairant,  Lalande,  and  a  lady 
by  tbe  name  tJ  liladame  I<epante,  irtio  appears 
to  have  reudeiad  very  material  assistant 
Laloude  in  bis  "Theorie  dii  Honvemeot  dea 
CoBidteSi,"  has  given  os  a  graphic  ai'cnunt  of  ibe 
labour  iovolved.  "  Daring  six  mouths,"  be  re- 
niarka,  "  we  ealcul<tted  from  morning  till  uiebt, 
soiiiccimea  even  at  moats,  the  ccni^equeiicc  of 
which  was  tUiit  I  oontracted  on  illieaa,  wlin-h 
chanired  my  coitstitution  for  tbe  rciini.iiUii  ni 
my  life.     The  asjiislanoe  repdi-rod    by    .\.':;iIi.n»o 
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Ifpanta  was  snob,  tbat  withoat  it  ire  never 
(Twld  haT«  dared  to  hare  nndertakeo  this  enormous 
bhoor,  where  it  was  necessary  to  calculate  for 
•efery  degree,  and  for  150  years,  the  distance 
sod  force  of  each  of  the  two  planets  (Japiter  and 
Satom)  with  respect  to  the  Comet." 

On  the  14th  of  November,  1758,  Clalrant 
announced  to  the  French  Academy  of  Sciences, 
the  memorable  conolosion  tbat  was  the  resnlt  ab 
each  enorraons  laboor.  Ha  declared  that  thv 
effect  of  Jopiter,  would  be  to  delay  the  perihelion 
passage  by  the  enormoos  amonnt  of  518  daysi 
and  tbat  Sitnm  would  further  caose  it  to  be  re- 
tarded by  100  days,  the  whole  effect  would  be 
therefore  abont  20  months,  and  Olairant  fixed 
tbe  perihelion  passage  to  taJce  place  on  the  IStfa 
of  April,  1759.  Great  curiosity  prarailed  as  tfa* 
time  approached,  ^d  intense  interest  was  excited 
in  tbe  hope  of  the  rerification  of  tbe  prediction. 
All  doubt  as  to  tbe  identity  of  the  comet  with 
lireTious  apparitions  was  remoyed,  so  far  ■•  thar 
scieotific  world  was  concerned,  bnt  some  afrpro> 
heositn  was  felt  lest  oircamstances  should  be  un- 
faroorable  to  a  perception  of  the  pheoomeoon. 
"  We  cannot  doubt,"  observed  Lalande,  in  17S7, 
"tbat  it  will  return  :  and  even  if  astronomers  should 
not  see  it,  they  will  not  be  the  less  persnaded  of 
its  return.  They  know  that  the  faintness  of  it* 
light,  and  its  great  di>itance,  perhaps  even  bad 
weather,  may  keep  it  from  our  view,  bat  the  pnblio 
win  find  it  difScnlt  to  believe  us  ;  they  will  put 
tbta  discovery  which  has  done  si  much  honour 
to  modem  philoiopby,  among  the  number  of  pr»- 
dictions  made  at  bazard.  We  shall  see  disserta- 
tions spring  np  again  in  the  ooUeges,  contempt 
among  the  ignorant,  terror  among  Uie  people, 
and  sevmty-tix  years  will  elapae,-  before  there 
will  be  aaother  opportanity  d  naoving  all 
donW." 

Xalande's  fears  were  not  lealiMd.  OkKHirist^ 
mas  Day  in  the  year  1768,  a  farmer  and<araatearr 
astronomer,  named  Falitzoh,  living  near-'Dteedeu;, 
first  perceived  tbe  eomet  in  a  tetssoan*  of  eight 
feet  focal  length,  atAWbrfaU  pow(rfiil«igbt»  It 
has  been  said  tbatt  Btiltatiip|S(e«ived:Uie  comet 
with  his  naked  eye$,a«i»ttiarwii«Kii.  was  in> 
visible  to  every  Eorciii— mliiiiwMmt^iijlited  by 
tbeir  telescopes,  bnt  the  B&nwtdtrZMi  bw  cor- 
rected this  error,  and  appears  tfliare  beea^pn* 
aonally  acquainted  with  this  diligent'  obmrver  of 
the  heavens.  Palitzcb  saw  the  comet  again  on 
the  26th  of  December;  and  on  the  28th  of 
Deeember  it  was  detected  by  Dr.  Hoffmano. 
Messier,  "tbe  comet  ferret"  as  he  has  been 
styled,  bad  been  looking  ont  for  the  comet  for 
t we  and  a  half  yean  previonsly,  instigated  by 
Delisle,  who  was  then  the  director  of  the  Paris 
Observatory,  but  notwitlutanding  his  long  and 
diligent  search  be  was  one  of  the  last  to  detect  it, 
owing  to  the  weather  being  unfavourable  for 
observation.  Messier  detected  the  comet  on  the 
21st  of  Juinary  in  the  following  year,  and  ob- 
served it  reeulsry  for  the  next  three  weeks 
enaaing.  Delisle  woald  not  allow  Messitf  to  give 
notice  to  the  satronomers  of  tbat  city,  that  tbe 
long  expected  body  was  in  sight,  and  he  remainedl 
the  only  observer  before  the  comet  wss  lost  in  Vam 
son's  rays.  Sacb  a  disoreditable  and  selfish  ._ 
eealment  of  an  interesting  discovery,  is  notslliWy 
to  sully  again  (he  atraals  of  astronomy.  Some 
members  of  tbe  French  Academy  loeked  upon 
Messier^  observations,  when  published  aaibnteries 
but  his  name  stood  too  high  for  sueh  impntationa 
to  last  long,  and  the  positions  were  soon  received 
as  aodieniic,  and  have  been  of  great  service  in 
correcting  the  orbit  of  the  comet  at  the  last 
retnm.* 

A  discussion  of  theea  obsarvations  would  show 
that  the  perihelion  passage  took  place  on  the  12th 
of  Karch,  jjwt  one  month  previoos  to  the  date 
fixed  by  Cltirant,  bnt  we  sfaonld  have  said  that 
at  tbe  time  Olkirant  mad*  his  prediction  to  th; 
French  Academy^  he  pointed  oot,  that,  having 
been  pressed  for  time  he  bad  neglected  varions 
small  qoantitieo,  depending  npon  the  perturba- 
tions of  tlie  Earth,  Mars,  &c.,  which  might 
exercise  an  influence  one  way  or  the  other,  to  the 
amount  of  a  month,  so  that  bis  prediction  really 
was  within  the  limit  of  time  he  had  allowed  him' 
self,  aiid  if  we  consider  that  tbe  received  values 
of  Jupiter  and  Saturn  were  very  much  in  error, 
and  that  tbe  existence  of  Uranus  and  Neptune 
was  not  even  sn-pected,  we  mnst  allow  very  great 
praise  to  the  aecaracy  to  which  Clalrant  was  abln 
t«  bring  his  investigation,  Laplace  has  shown 
timt  if  the  mass  of  Saturn  had  been  as  well 
known  to  Clnirant,  as  it  was  in  his  time,  tbe  error 


nf  time  in  the  perihelion  pass  ige  woald  not  have 
amounted  to  more  than  thirteen,  instead  of  thirty 
days. 

THB  BiS^irS   USB3  AND  ABUSES. 
Br  Db,  Usbhes. 

W^  ore  aU  familiar  with  the  f»elr  lllal'l— iJl 
T  T  comes  better  through  water  ;  a  musical 
box  placed  on  a  tumber  of  water  sounds  far  louder 
than  on  a  table.  We  doctors  use  the  stethoscope, 
or-cfaesttabe,  with  onr  patients  because  it  con- 
duct* to  the  ear  sounds  that  we  wonld  otberwiae 
be  in  ignorance  of.  The  smitten  tuning  fork 
gives  a  feeble  sound  until  it  is  placed  on  a  solid 
body ;  what,  then,  more  probable  that  these  mys- 
terious parts  of  the  ear,  of  which  we  know  bnt 
little,  aid  in  multiplying  sounds,  and  may,  by  dis- 
eased conditions  of  body,  be  altered,  giving  us  the 
well-known  deafness  of  the  typhus  fever,  or  tbe 
exalted  ^hearing  of  cerebral  conditions  ? 

In  molluscs,  or  the  the  mussel  tribe,  in  annelids 
(lesch  tribe),  and  also  in  cepbalopods  (or  the  cuttle 
fish  tribe)  the  granular  vibratory  bodies  above 
spoken  of  are  found.  Insects,  moreover,  say" 
Carpenter,  are  capable  of  attracting  each  other  by 
the  noises  they  make,  although  tbe  organs  of 
hearing  cannot  be  discovered,  and  the  strong 
analogy  of  the  case  leads  almost  to  certainty* 
although  demonstration  may  be  impossible.  A 
special  organ  in  spiders  has  not  been  discovered) 
hot  tfa*  story  of  the  imprisoned       c  er  quoted 

Rives  no  doubt  on  that  scora  la  imm  the  organ  oHTf  "doves,"  vinegar  aail  oayeana  pepper,  cloves 
oMieaHng  is  amplified  into  a  pM/«e«  «ar,  and<as'l  o(.  garlic,  and  roasted  omsB,  may  be  taken  as 
Sseigodown  tbsseal*  of  creation  all  manner  of'!  wt^is;  in faet;  anything  thodmggistrecommen- 
raoiUflaatioBsai«  found  ;  cadi  and  all^pim'tloned  I  ^^  wassafe  to  have  a  trial.  Leeches,  tartar  emetic 
by  a  bsMAeent  Creator  to  the  divert  existence  of  «;»*»«».  sartnoirtyDt.  wer.  mild  agenU,  and 

/   ,   .         _. i_  _£  »i.  ,  then  runnings  from  tha  ear  were  commenenengb, 

tbabemg.  Tl»imsu»  saHfJ/  of  the  ear  is  one  |  t,,,,,rt«iriS' «- ««w»ty.  to  these  female  me- 
at, the  mighty  problems  tbat  bafla  tba  petsa^jdleiners  and-  tbeir.  male  coim«toTs,  whoso 
venose  (^  anatomisUy.  nor  can  the  microscope  only  sntharity  was  tbe  recipe  b«K>k  (that  valu- 
invade  the  subtile  mystery.  The  auditory  narve  «•>!"  raUe),,  or  the  equally  incontrovertible 
iscooMted  and  intorisced  with  so  many  others,  I  «nth"*»3rK»^rtended  in  the  %p»e  durU    of 

..    , ,  ,         .,  .      ■. .  ,      '' your  grandmcwier,, or  her  dame,  which  it  wonld 

thsfeas^Kmnd  or  complex  actions  arise  which  we  have  taeo  rank  he«sT  t  .r^eet  More  f  ashionablo 
reragnttaonly  in  theirrcsnlts,  but  cannot  unravel,  days  arrtred,  and  people,  ashamed  of  foUy,  coated 
Man  haafwearied  himself  over  the  problem,  and   it  with  myst«ry\    JDlaeU  loesi  was  inserted,  pro- 


asaiduons,  at  length  entered  the  Uaiveraity, 
obtained  his  degree,  ard  became  no  longer  tbe 
"idler  about  town,"  bnt  one  of  God'd  ministers, 
and  tbe  deepest  pang  that  good  man  ever  felt 
was  a  retrospect  of  the  misspent  past  The  per- 
nicious example  of  such  an  idler  is  baneful  to 
hnodndi^  his  influence,  like  tbat  of  the  good,  is  far 
and  wide.  Cia<you  orl  tell  the  good  that  a  single 
number  of  tfaa-BMOLiSB  Mjeceanto  can  acoom- 
•ftUkS'Sal  batiLteU  yon  what  we  can  do— onr 
best-  to  }Mp.  A.kind  word  or  look  may  keep  some 
one  within  tbe  path  of  duty,  and  men  will  be 
forced  to  say,  "£te»is  an  influence  at  work  that 
is  not  of  earth,  and  there  is  a  prospect  at  the 
end  of  tbai^tli.giving  us  such  light  and  comfort 
that  onr  besvts  are  warmed,  and  open  to  the  way- 
worn and  toil  crossed  at  onr  side."  We  think  only 
of  the  bel|;|irom  hand  to  hand,  and  if  therecipent 
is  surprised  that  good  comes  without  either 
motive  or  reward,  be  believes,  that  the  way  ef 
tbe  world  is  not  to,  and  the  gift  is  God-sent. 

Now  let  ns  have  a  word  or  two  about  the  abases 
of  the  ear.  Tmly  iti  has  been  a  long-suffering 
organ.  The  anaamentarium  medicum  tbat  old 
laucB  had  in  reserve  was  fearful  I  Each  possessed 
ber  pecnlitr  "  lepenau  distilment,"  which,  pro- 
ducible at  a  moment's  notice,  led  to  the  supposition 
that  she  carried  henmedioatlons  in  a  girdle  near 
of  acceM.  First  ia  the  armoury  came  a  pewt«r 
syringe,  large  soongh  to  shoot  a  fly,  and  which 
bioys  used  to  look  npon  as  a  special  perquisite,  a 
weapon  of  snrprise  for  their  sisters  in  every  nook 
andu^mer.  These  spray  producers  did  neither 
good  nor  barm,  unless  you  pricked  the  unlucky 
wight  in  his  ear-pas<age  with  the  point  of  the 
pewter  and  startled  him  into  aa  attitude  of  com- 
bstlveness.  Wcsse,  far  worse,  was  in  store  for  you 
if  your  ear  ashed.  LandsBam,  one  of  the  least 
ofitoaive  of  ttts  ceapoofids,  bnt  oil  and  laudanum. 


•    "  Hlad  on  Comets." 


is«(fiareotly  as  far  as  ever  from  the  solntion  ;  the 
d^rt  may%  arrive  when  the  Greater  will  permit 
light  to  penetrate  the  mystery  of  brain  action, 
and'the  eonvolotions  of  grey  and  white  may  an- 
loldltheir  meaning,  bnt  the  territory  of  mind  and 
inattsr  srit  exists  in  our  brain'Oasa,  seems  to  be 
beyond^  nan's  rea^  ;  the  one  moy  be  shattered, 
the  olHiinapoiled)  sad  we  become  mere  examples 
off  oniiBat' life,  wrecked    and  belplssv,.  oa.  the 
»ilua«iaoifl5me.    ifcsUght  blow,  a-terrible  sHsek, 
kaay  send  the  throastof  man,  his  erer-basy  bradn, 
keeline  in4tae  dust,  and  small  may  he  the  iatcrval 
benreen  tba  kingly  state  of  a  Nebucfaadoeazar 
and'tiiegiwxsllingsof  lowest  life.    Saehis  often, 
aye,  I  mighf  si^  an  everyday  resnlt,  of  grasping 
and  unsated  ambition,  or  the  reckless  victim  of 
gaiety,  or  tbe  worse  slave  of  lust,  »  betherof'  the 
world,  the  era;  tbe  flash,  or  thii  pride  of  Uft-; 
powers  sacriflced,  alienation  of  usefol  faealttes, 
talents  thrown  away,  sonis  perilled,  it  not  loet 
These  are  the  nssans  and  ways  by  which  our  lana- 
tio  asylums  are  filled — ^vesselli,  I  might  compare 
them  to,  freighted  for  the  green   hills  far  away, 
UDsatisfied  with  tbe  daily  manna  of  a  blessed  con- 
tentment, fretting  tbeir  lives  against  a  cage  of 
their  own  making,  dying  of  nnreat,  deprived  even 
of  tbe  stimnlas  of  a  purpose,  thev  have  their  use, 
bnt  it  is  as  beacoiuto  warn  the  thoughtful  among 
the  crowd  not  to  speed,  for  the  very  life  of  them, 
after  illasions  and  shadows  that  may  be  touched 
bnt  never  gnisped.    Why  Is  it  that  so  many  fail 
in  life  ?    Because  they  are  not  in  eAmest.    Yon 
rarely  see  a  mnn  with  any  measure  of  success  who 
h4S  not  made  it  for  himself.     I  remember  once 
meeting  with  a  very  excellent  man,  who,  in  early 
life,  up  to   two  or  fl  ve-and-twenty,  had  been 
living  a  useless  existence,  "lying  on  bis  oars." 
He  liod  the  ability,  as  the  result  proved,  but  pre- 
ferred to  bury  his  talent  in  the  earth.     A  true 
friend  one  day  accosted  him  and  said,  '*  How  long 
are  yon  going  to  continue  this  kind  of  existence, 
do  yon  ever  intend  to  be  in  earnett  7 "    The 
young  man  felt  the  rebuke  just ;  and  went  home. 
He  tbat  day  to'k  to  his  Latin  grammar,  became 


cured  possibly  fort  g«id,  andcut  by  a  "  cuaning 
woBian  "  in  the  mysterions  light  of  the  young 
raoaa,  from  th*'  naod  of  a.,  two-year-old  ram, 
midway  "between  tire  hssn  and  the  leg."  Fairies 
we(«  perhaps-  invoked  tf>r  its  safe  keeping,  the- 
fartknmte  posaaasor  witfadretvit  with  an  air  of 
solemnity,  whidi  seemed  to  say:  Tom  do  not 
know  its  vfcrtne*— "  leastways  they  were  *id," 
lika  the  money  ofTenneyaon's  Northern  Farmer, 
whose  scion  committed  tile  asrfol  wrong  of  being 
"  Bsraet  upo'  parson 'd  loss."  If '^on  had  the  temerity 
to  ask  thttheepiti  owner  what  the  prodact  was, 
lliews  wasencfaahemming  aodhawing,  preceeding 
the  "DmUknow"  (which  in  jiiidn  unvdrnitked 
Eitgliik  waa-a  lie)  that  the  foal  Unshed  to  the 
eyes,  and  any  wbeie  that  blnsbaaoonld  go.  On 
another  oeeasioa  yrm  found  soma  of  your 
respected  relations  with  their  heads  encased  in  a 
pillow^ba|)ed  concern,  looking  uncommonly  wet 
and  uncomfortable,  not  tak.ng  their  ease  for 
certain  in  this  pillow  of  home-grown  camomiles 
and  bruised  poppy  head,  heightened  into  activity 
by  a  little  medication  poured  near  the  sot  of 
pain,  "  but  it  didn't  do  no  good,"  and  the  light  of" 
onr  grandmother  (Qod  bleaa  her  I)  died  ont  in  a 
proper  way,  and  we  are  forced  byway  of  epitaph,  to 
say,"They  did  their  best,angelacoalddonomoFe.', 
Now  people  are  wiser,  they  re8peotthear^m«n<uM 
ad  hominem,  bnt  they  keep  it  at  a  respectful 
distance.  Hardly  anyone  in  those  days  h  id  seen 
the  drum  of  tbe  ear  in  tbe  living,  although  some 
must  have  been  ac  nated  by  cnriisity.  The  silver 
speculum  was  not  divined,  or  the  lamp  of  Avery, 
or  tbe  contrivance  of  Bmnton,  means  for  casting 
the  glowing  beam  into  tbe  dark  reoeeai  lUnraina- 
tiou  then  was  confined  to  tbe  monks,  bnt  in  these 
days  of  endoscopes,  laryngoscopes,  and  ophtbaU 
moacope?,  we  can  see  in  the  living  what  sur 
fathers  little  dreamt  of,  and  in  a  generation 
or  so  to  come  tbe  readers  of  the  existing 
serials  will  think  ut  as  great  ftols  as  wo- 
sometimes  consider  onr  reapcetod  ancestors; 
—who,  however,  mooag  d  to  live  longer,  and  kept 
better  order,  when  life  was  less  sacivd  than  dow> 
and  crime  had  a  show  of  modesty. 
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LATHE  MADE  FOR  TITUS  SALT,  ESQ 


A  MOST  EFFICIENT  LATHE. 

WE  tllnstrate  >  veiy  complete  amateur  lalhe, 
belonging  to  Titos  Salt,  Esq.,  of  Saltaire, 
near  Bradford,  who  kindlj  famished  us  with 
gome  very  fine  pbotograpbs  of  it,  from  which  our 
iilostratioot  hare  been  engrared.  This  lathe  was 
desigued  fi>r  Mr.  S  >U  by  Mr.  Smith,  of  Jersey. 
It  was  cbieCy  made  at  Saltaire,  bat  was  finished 
bj  a  London  maker.  As,  with  its  apparatus,  it 
bat  cojt,  we  believe,  npwards  of  £1600,  we  think 


it  may  justly  be  oonudered  tbe  most  oomplete 
amatenr  lathe  in  existence.  It  is  capable,  we 
beliere,  of  efficiently  performing  all,  or  very 
nearly  all  the  operations  that  can  be  aoeomplished 
in  the  lathe ;  and  tbis  not  by  means  of 
makeshifts,  but  through  mechanism  which  has 
been  carefully  considered  with  a  riew  lo  simpli- 
city with  efficiency,  and  coustracted  throughout 
regardless  of  expense. 

A  lathe  of  tbis  sort  necessarily  contains  many 
ingennities  which  are  not  only  interesting  to  tlio 


fortnoate  very  few  who  can  afford  such  ooetly 
apparatus,  or  «s  illnstratiDg  the  perfection  to 
which  the  lathe  can  be  advanced,  but  also  as 
guides  in  constructing  any  apparatus  for  eXfca- 
ling  any  one  of  tbe  purposes  of  wbiob  this  laihe 
will  do  all. 

The  crank  and  treadle  are  mooh  the  Hnm<^  as 
those  in  ordinary  usa  ;  but  tbe  crank-iliaft  also 
carries  a  pair  of  pulleys,  i.ne  fast  and  the  oib»r 
loose,  for  taliin<;aflst  belt  proceeding  from  some 
source  of  motive powur.    Mr.Silt,  wo  bcliove,  has 
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SCIENCE  FOE  THE  YOUNG. 
Sbbibs  I.— Ubohanics. 

iMTBODUCTIOfK. 

Bt  the  Bkv.  E.  Kxmasn. 

THE  object  o(  tbeae  papers  is  tolay  oat£or  tibe 
beginner  in  Meciumical  and  Ffa;«ie&l  soieoce 
a  coarse  from  'which  be  will  nerer  reqnire  to  de- 
Tiate  permaD»ntly,  no  matter  to  whateoctalt  e(r~ 
cnmatances  may  induce  him  in  after  years  to  in- 
orease  his  scientific  acquirements. 

for  sncb  -aa  elementary  coarse,  however,  no 
great  mathematical  knowledge  is  required  ;  the 
use  of  simple  algebraical  formalte,  some  geome- 
try, and  the  first  principles  of  trigonometry  mfe, 
aa  a  rale,  eaoogb.  Where  exceptions  occar  the 
means  by  which  full  satisfaction  may  be  obtained 
later  on  can  be  indicated.  Moreover,  in  many 
branohes  of  acknce,  the  gwat  principles  can  be  ac- 
qaired  scientifically,  and  yet  simply,  wiihoot  that 
mathematical  learning  employed  for  their  foil 
theoretic  development  by  the  more  advanced 
scholar. 

Mechanics  being  the  foondation  of  all  true 
knowledge,  claims  the  fit«t  place  in  a  scientific 
coarse.  The  series  on  mechanics  may  be  divided 
into  three  parts.  Xbe  first  sets  forth  some  ucr 
cessaiy  preliminaries,  wbiob,  once  determined  and 
nadersteod,  faellitate  tbe  work  to  come ;  the 
second  contains  all  that  is  nsually  understood  by 
mecbanios  in  itS' widest  sense  ;  the  third  treats  of 
bodies  in  a  state  of  vibration,  praatieaUtf  soond, 
aooastics,  which  is  so  closely  connected  with  me- 
ohanics  that  it  can  be  shown  to  be  contained  in 
the  definition  of  this  science. 

PABT  1.— PBELIMrKAKIBS. 

Theee  may  be  classed  nnder  three  heads  :  The 
object  of  mechanics,  with  the  division  of  the  sub- 
ject ;  the  general  properties  of  matter  ;  and  the 
explanation  of  terms  reqnired  for  study. 

CHAPTER  I. 

ODJSCr  OF  VEOBANIOS  ;   DITISION  OF  TBE 
SUBJECT. 

Before  answering  directly  to  the  qoestion, 
'*  What  is  mechanics  ? "  it  woald  be  osefoi,  if  not 
even  to  a  certain  extent  necessary,  to  say  what  it 
is  not.  First,  then,  mechanics  is  not  the  method 
<rf  working  in  wood  or  in  iron.  They  who  are 
thus  occupied  are  called  "  mechanics,"  bnt  they 
are  not  thereby  designated  as  having  acquired 
the  science  of  mechanics.  Not  but  that  they 
could  possess  it,  and  would  profit  much  by  a 
knowledge  of  its  principles.  Frequently  their 
knowledge  is  but  a  mere  routine  of  facts,  handed 
from  one  to  another,  the  canse  of  which  they,  do 
not  understand.  The  small  amount  of  mind  re- 
(jnired  to  obtain  knowledge  of  this  class,  and  the 
fact  that  soch  knowledge  is  not  unfrequently 
combined  with  great  mental  deficiency,  are  the 
TMSODs  why  the  "  meehanio  "  is  not  considered 
aaharing  the  higher  gifts  of  intellect.  Secondly, 
tbe  science  of  mechanics  is  not  (he  dull,  dry  study 
that  some  imagine. 

It  ie  quite  true  mecbaniee  do  not  possess  for 
some  the  interest  which,  for  example,  the  bril- 
liant  experimental  part  of  chemistry  excites.  Bat 
if  so  it  bos  none  of  the  dull,  plodding,  mere  me- 
mory-work of  theoretic  chemistry.  Every  propo- 
eitioa.or  mechanics  sparkles  with  proof,  mathema- 
tical and  experimental.  With  a  pencil  and  paper 
the  thousand  phenomena  which  may  ocour  are 
diaenaaed,  and  their  cause,  rosnlt  of  combination, 
&o,  declared  ;  the  inattuments  are  brought  for- 
Kwd,  and  experiments  p>rove  tbe  truth  of  the 
tMory.  Again,  tbe  oonatant  oecorrsnoe  within 
us  and  around  us  of  the  exemplification  of  mt- 
ehanical  principles  is  a  new  souroe  of  interest  to 
•n  intelligent  mind.  So  far  what  mechanics  is 
not  Now,  on  tbe  other  side,  mechanics  is  that 
part  of  natural  knowledge  which  best  deesrvee 
the  name  of  a  •'  science."  For  its  principles 
bav^  of  all  others,  been  put  to  the  severeat  of 
t«»t»— length  of  time,  found  aa  they  are  in  the 
irery  first  pages  of  the  history  of  science  ;  extent 
of  application,  including,  as  they  do,  everything  in 
the  cosmic  system  that  has  as  yet  been  brought 
into  a  really  scientifio  form.  And  so  strictly  is 
this  latter  true,  that  the  f  ondamental  principles  of 
mechanics  are  every  day  extendiog  themselves  to 
new  branches,  rendering  clear  and  logical  what  was 
before  bnt  a  collection  of  facts,  without  explana- 
^on  other  than  obscurities  or  contrail  ictions. 
Thus  from  tbe  principles  of  mechanics  of  aolid« 


applied  to  the  liquid  state  has  arisen  the  science  separate  chamber,  20ft.  by  80ft,  and  SOft.  hvii 
of  hydrostatics  and  hydrodynamics  ;  from  their  The  key  notes,  or  "  claviers,"  as  they  are  tecbai- 
extension  to  the  gaseous  state  has  resulted  tbe 


ioience  of  pneumatics.  Passing  to  the  confines 
of  tbe  ponderable  world,  to  the  connecting  linli 
batsMon  matter  tangible  an  d  untangible,  sound 
is  diseovered  to  require  no  new  principles.  B^tch- 
ing  farther,  to  the  region  of  what  are  usually 
termed  imponderables,  ttie  prinriples  of  mechanios 
have  seized  upon  light,  aud  made  it  subject  to 
their  unerring  laws.  By  this  great  conquest 
are  explained  phenomena  moit  complicated aad 
apparently  contradictory,  which  bad  before  been 
bnt  an  enigma.  By  it,  without  fear  of  error,  it 
oan  be  shown  that  in  each  and  such  conditions, 
certain  extraordinary  phenomena  should  be 
observed  which  reason  would  be  inclined  to  re- 
ject as  impossible  or  absurd  ;  for  instance — that 
two  lights  can  be  a  cause  of  darkness.  It  is  not 
surprising,  then,  to  find  Dr.  Uqyd  in  his  lectures 
on  light,  say  of  Fresnel,  the  French  pbiloaopher, 
who  worked  out  the  mechanieal  theory  of  light, 
that  he  has  "  reared  the  noUeet  fabric  which  has 
ever  adorned  tbe  domains  dt  physical  science — 
Newton's  system  of  the  universe  aloneexcepted." 
Even  beyond  light  has  mechanical  investigation 
progressed.  Heat,  less  tangible,  ie  being  proved, 
every  day,  more  and  more,  to  be  but  a  "  mode 
of  motion."  The  time  is  perhaps  not  far  ofi 
when  electricity  shall  cease  to  be  that  tinknown 
mysterious  agent^  shall  yield  its  secret  to 
mechanics  ;  showmg  to  the  wise  ones  to  what  a 
distance  from  the  truth  they  have  wandered,  how 
they  have  groped  in  tbe  dark,  wasting  their 
energies  in  theory  and  speoulation. 

What,  then,  is  this  aomueb  landed  mechanios  f 
It  may  be  ditFerentlyJ  defined,  according  to  the 
point  from  which  it  is  viewed.  The  followuig 
definition  will  snit  the  form  of  the  present  series : 
Mechanic*  it  tie  study  of  the  lant  which  regu- 
late the  action  of  external  foroet  upon  all  bodies. 
Bodies  exist  in  some  one  of  the  tbrse  states,  solid 
liquid  or  gaseous,  and  the  student  cannot  begin 
too  soon  to  keep  this  triple  stats  of  matter  before 
bis  mind.  That  solids  can  be  affected  by  forces 
requires  no  proof.  For  liquids  it  is  only  necessary 
to  place  a  tray  with  water  on  a  table  ;  the  least 
stir  ruffles  it's  surFnce  ;  for  gases,  the  rushing  of 
the  "  thin  air,"  the  winds,  the  storms  supply 
saperabundant  proof.  By  the  word  external  is 
to  be  understood  some  manifest  action  or  effort 
at  action ;  and  this  effort  may  be  from  the 
nature  of  the  body  itself,  o»  from  some  exteroal 
source.  Thus  is  mechanical  study  distinguished 
from  others  in  which  action  not  directly  manirest 
is  the  chief  object:  for  instance,  chemistry. 
The  study  of  the  laws  includes  not  only  the 
mere  statement  of  them,  but  also  the  proofs  of 
their  truth,  and  their  actual  or  possible  exis- 
tence in  action,  in  natural  or  artificial  combina- 
tions ;  in  a  word,  the  applications  of  the  prin 
ciples  contained  in  the  laws. 

{To  be  aontinuei.) 


A  GRAND  OBGAN. 
TRIAL  has  been  made  of  tbe  tone  of  tbe 


XX  grand  organ  which  is  being  built  for  the 
Boyal  Albert  Hall,  at  the  works  cf  Mr.  Willis,  at 
Camdeii-town.  This  magnificient  instrument  is 
remarkable  not  only  on  account  of  its  size  and  the 
number  of  its  pipes,  but  also  on  account  of  the 
excellence  of  its  design  and  constraction.  It  is 
65ft.  wide,  70ft.  high,  and  40ft.  deep.  It  weighs 
over  150  tons,  and  has  nearly  10,000  pipes  in  it. 
Tbe  largest  pipes  are  2ft.  6in.  diameter— the 
smallest  about  a  couple  of  inches  long,  and  not 
much  thicker  than  a  barley  straw.  la  all  there 
are  some  nine  miles  length  of  pipes  of  vaxious  sizes. 
There  are  no  less  than  138  stops,  20  coupliogs, 
and  60  combination  pedals  aud  pistons.  The 
extreme  range  of  compass  from  the  highest  to  the 
lowest  notes  is  nine  octaves  apart  There  are  four 
sets  of  manual  keys  and  one  set  of  pedals.  The 
manual  keys  extend  from  C  0  to  C  in  altissimo, 
or  sixty-one  notes  ;  and  the  pedal  from  C  C  C  to 
G,  or  thirty-two  notes.  The  pedal  organ  consists 
of  twenty-ene  stops,  the  choir  organ  of  twenty 
stops,  the  great  organ  of  twenty-five  stops,  the 
swell  organ  of  twenty-five  stops,  the  solo  organ  of 
twenty  stops,  and  there  are  fourteen  couplers. 
Eight  pneumatic  combination  pistons  govern  tbe 
whole  of  the  stops  of  each  manual  range  of  keys, 
and  these  are  so  placed  bolow  and  in  frent  of  the 
keys  OS  to  be  at  all  times  within  instant  reaoh  of  the 
taads  of  the  performer.  Six  pedals  govern  the 
stops  of  the  pedal  organ.  The  "  Swell  "  is,  as 
usual,  in  the  rear  of  the  orgwB,  and  will  be  ia  a 


they  I 
cally  called,  are  made  of   massive  ivory,  and  so 
exquisitely  balanced  that  the  least  touch  is  suffi- 
cient to  sound  them,  an^,  in  fact,  notwithstanding 
the  size  of  the  organ,  any  lady  could  play  npou  it 
with  the  same  ease  and  with  the  same  rapidity  as 
she  could  on  a  cottage  piano.    If  anythbg,  the 
notes  are  almost  too  easily  sounded,  and  scarcelv 
give  that  rest  for  the  band  to  wliieh    organiste 
are  so  much  accustomed.   Tbi8,how«ver,  isafaolt 
on  tbe  right  side,  and  one  which  -will  bear   good 
fruits  when  rapid  and  brilliant  eixaontion  is  needed 
to  develop  theinfinite  variety  of  tone  of  this  great 
instrument.     All  tbe  internal  metal  pipes  are 
made  of  an  alloy  of  6-9tfaa  tin  and  4-9tbs  Iwd. 
The  front  pipes  sre  almost  entirely  of  tin,  there 
being  90  parts  of  that  metal  to  only  10  of  lead. 
The  outer  pipes  are  burnished  and  polished  in  the 
same  manner  as  those  of  'the  .groit  continental 
organs  ,tbe  burnished  ■«i«l..iniaet,iaraadeth« 
chief  ornament,  and  a  nraat«S(*ttveaBetitia.  The 
organ  will  he  supplied  With  wriad  -iff  rmeaiM  of 
ttaam  power,  as  in  the  titaatStelMimffool  organ 
in  St.  Qeorge's  HalL    Hr.  (Btenis  lasaking  two 
eight-horse  power  enginssfiir  this  <work,  which 
will  be  able  to  work  up  to  50-hoT<e  power  with 
eaae  and  give  the  very  decided   pressure  of  air 
required  for  playing  with  fall  power  when  all  the 
stops  are  opened.   The  main  reservoirs  into  wtueh 
the  compressed  air  is  foreed  ate  placed  in  a  dum- 
ber in  a  dry  position.    The  feadess  supplying  tbe 
air  are  of  a  most  ample  siie,  and  oonsttuotBd  to 
receive  their  wind  from   tiie  raamabov«,  aal  not 
from  the  locality  in  which  tbey  are  -pkoed.    To 
carry  out  this  arrangement,  which  ie  one  of  the 
highest  importance,  paasages  are  provided  for  the 
windshafts  to  and  from  the  oi^an  to  the  chamber 
in  which  the  main  reservoirs  are  placed.    The 
main  reservoirs  in  turn  deliver  their  wind  to 
numerous  subsidiary   reservoirs    in   immediate 
connection    with    the    pipes.     The    mechanical 
arrangements  effected  by  the  pressure  of  attenua- 
ted and  compressed  air  vary  from  four   to  fartf 
inobes.     The  light  touch  of  all  the  key-notca  is 
alike.    The  pedal  arrangements  ate  divided  into 
ten  distinct  parts.    The  external  aspeot  of  the . 
grand  organ  U  very  Imposing.  It  b  notdisfiRnred 
by  a  ease.    Tbe  pipes,  carefully  graduated  as  to 
height,  rise  in  four  great  closters  of  spiias,  two 
at  each  and  and  two  in  tbe  oentis.    In  tbe  three 
sides  which  front  the  audience  are  three  vaulted 
lofty  openings  wbieh  allow  all  the  works  to  be 
seen,  and  in  tbe  background  is  a  perfect  forest  of 
pipes.    Tbe  base^  or  stand,  of  tiu  organ  is  abont 
21ft  high.    This  is  of  carved  e^  witii  a  rvceased 
Italian  doorway  in  the  centre,  in  which,  at  tfa« 
keys,  the  performer  sits.    The  oak  acraen  which 
forma  tbe  external  faoe  is,  however,  merely  a 
soreeB,  for  the  organ  itaelf  is  built  an-maasive  stona 
foundations,  which  the  oak  work  encloses.     The 
instrument  will    cost,    when   omnjdeted,   abont 
£10,000.  Ithas  been  built  under  the  diract  super- 
vision of  Sir  HicbaeljCosta,  assisted  by  Mr.  Bowley, 
of  the  Crystal  Palace,  aad  liir  Hkbasl  pronounced 
it  to  be  perfect  in  tone  and  woiUng. 


THE   DETBEMINATION    OF   THE   PKB- 
CENTAGE  OF  SULPHtJB  IN  IRONS. 

rrilLE  analysis  of  irons  is  beoominginoreasin^ 
■*-  important,  and  tiie  small  quantities  of  iat- 
purities,  which  greatly  alter  their  quality,  renders 
accuracy  indispensable,  and  adds  to  the  difficult 
of  eoBuring  it  Although  not  sulphur,  bat  pboa- 
phorus,  is  the  greatest  hindrance  to  the  produc- 
tion of  good  iron,  being  generally  present  in  * 
larger  quantity,  the  farmer  is  nsvertbeloH  inja- 
rious.  It  may  therefore  be  aooeptable  to  thoso 
who  are  interested  in  tbe  subject  if  I  describe  tha 
method  which  has  to  my  mind  been  tbe  moat 
satiafikctoi7  in  tbe  estimation  of  the  quantity  of 
sulphur  in  irons.  I  have  analysed  several  speci- 
mens of  pig  iron  according  to  the  solution  in 
nitrochlorio  acid  method,  with  all  due  precaa- 
tions,  which,  although  exceedingly  important,  are 
often  omitted  inexpUnations  of  the  process.  Tlie 
foUowiog  are  letnlti  of  the  aoalyaei  :— 

Sample  let  anal.  8nd  anal.  Sif. 

No.     I.  per  cent  of  S.  048       0-45 
No.   U.       „  „o-62        0-89 

N0.IIL       „  „0i45        0-8 

No.  IV.       „  „ 0 23        026 

The  precipitate  vrith  obloride  of  barium  doai 
not  make  its  appearance  uiUl  after  warmiog  the 
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»)lntioa  for  Mm*  kim*.  After  flltariog  and 
otbaog  it  well  wHh  boiling  water  it  i»  uldom  if 
•*er  poaalfele  to  reader  it  white,  which  it  objee- 
tioobble  to  a.  careful  chemiet.  Hewerwr,  if  the 
(oipfa&to  i»  preeipiteted  it  all,  I  «■  ooaTinced 
that  it  at  eatirely  preeipttated,  and  with  inch 
leeolta  •*  I  have  given  above  there  ii  Mwcely 
e«ia«  to  complaia  »\ieh  of  the  proeees. 

Aa^  however,  puddle  bare  oontain  »  rery  imall 
qoaiUit^  «f  eolpbor,  at  leact  10  fraimnee  of  iron  in 
fine  powdor  ntuel  be  esplofad  in  order  to  obtain 
»  wu^iabIeao4  reliable  quantity  of  nilpbate  of 
b  triaoi.  More  add  Biatt  aonaeqaently  be  uaed, 
and  it  ia  inpoesibie  to  obtain  a  preeipitate  in  the 
^ttoogly  aoid  solution,  whiob,  for  well  known 
leaonw,  moat  not  be  aentralited. 

I  win,  therefore,  briefly  deacribe  the  method 
which  I  hare  employed  to  estimate  sulphur  in 
saddle  bars  and  other  irons  containing  small 
qoantities  of  that  element — a  method  which  has 
giren  nse  hishly  satistactoiT'  nsults. 

A  weighed  quantity  of  iron  is  thrown  into  a 
e^MMioiu  ftask  (abont  2  pints  capacity)  ;  aboat 
an  oonee  of  water  added,  and  the  whole  aeitated 
to  prerentealing  in  the  after  processes.  A  cork 
hsTiBg  two  perforations  is  inserted  into  its  mouth. 
Into  one  of  these  perforations  passes  a  tube  with 
bnlb  and  funnel  bent  and  oontaining  a  little  mer- 
euTy  to  allow  of  pouring  into  the  flask,  bnt  to  pre- 
vent back  action.  Into  the  other  passes  a  tube 
bent  at  right-angles  leading  to  a  U  tube,  contain- 
ing ennstic  potash  free  from  sulphate.  (Beyond 
this  U  tabe  I  placed  another  oontaining  hydiated 
oxide  of  lead  in  solution  by  caostio  potash,  which 
aftrr  rrpeated  analyses  was  not  in  the  slightest 
degree  bhekcned.) 


chloride  of  barium  was  added  in  large  excess, 
and  the  solution  heated  for  some  hours  and  then 
allowed  to  stand  a  whole  day  and  heated  again. 
It  may  be  iatemtiog  to  some  to  gire  a  few  of 
my  rtealts  :— 

Obdihabt  Fussix  Bins. 

Sample.  1st  anal.  2nd  anal. 

No.     I.  per  cent,  of  S.  0-038        0028 
»*   II.      „  „  0*73        0-088 

No.  m.       „  „  0  046        0-083 

One  coald  searody  expeet  mora  satisfiu>tery 
renilts  than  these  are. 

H.  B.  EAinzrroH,  Analytical  Chemist. 


DIf. 
0-018 
OOIS 
0-016 


fiydroohlorie  aeid  is  poured  io  at  the  tatmti, 
and  suction  applied  to  draw  it  through  the  mer- 
enrj  into  the  flask;  sometimes  water  is  added,  and 
then  aoid,  until  there  is  a  large  exoesss  of  acid. 
When  the  action,  after  due  addition  of  aeid,  is 

Serj  slow,  the  contents  of  the  flask  are  boiled, 
&en  the  flame  taken  away,  and  as  soon  as  ebulli- 
tion ha4  oaaeed  air  is  suoked  through  the  appara- 
tus. The  boiling  oan  after  he  advantageously 
repeated,  and  the  suction  again  continued.  The 
atiU  caustic  solution  in  the  \j  tube  is  emptied  and 
rinsed  out  into  a  beaker.  Fore  chlorine  gas  is 
passed  through  it ;  after  boiling,  sufficient  hydro- 
chloric acid  is  added  to  drive  off'  the  hypochloroot 
acid,  amd  the  boiling  is  continued  aatil  all  or 
nearly  all  the  smell  of  this  acid  is  gone.  The 
sulpliate  is  then  precipitated  with  chloride  of 
barium. 

The  contents  of  the  flask  are  filtered  throu|^ 
aebestoa^  A  small  funnel  vrith  a  rather  ill-propor- 
tioned laige  neck  is  chosen.  Snough  asbesto* 
loosely  to  fit  into  the  seek  is  takes  and  thrown 
iaio  the  fannal,  without  any  placing  or  pressing 
with  the  finge«.  On  pouring  water  in  to  fill  the 
fooBol,  the  pieoea  of  asbestos  svrim  abont  in  the 
laqpid,  and  gradoally  settle  in  the  neck  in  such  a 
■anner  that  the  a^  sdution  can  be  filtered 
4»ddy  and  psrfeetly  clearly.  After  it  has  all 
gone  ttanni^,  the- flask  aeed  not  be  rinsei  out,  or 
the  readue  in  iunnd  washed ;  bnt  the  latter 
thonld  be  ts«nafeR«d  with  the  asbestos  to  the 
flaak  aaain^aadthe  fiinnri  washed  wi&  aveiy 
small  qoaoHty  of  nitnxdilorio  aeid,  which  is 
aUowed  to  trickle  int*  the  fltskalao.  The  bhwik 
naidue  mixed  with  nitoofaydrodilorio  aoid  m  very 
•aali  qoactitT  is  heated,  oovering  the  mouth  of 
Ifaa  flaak  with  a  glass  plate.  Some  water  and 
carbonate  of  soflais  added  to  take  off  the  excess 
•f  aoid,  and  tbeliqmd,  altar  boiling,  is  filtered 
tfanniith  paper,  taking  caie  that  it  is  still  slightly 
acid,  and,  of  coarse,  washed.  Chloride  of  bsnium 
ia  added  to  this  solution,  and  if,  as  is  often  the 
eaes,  a  predpitata  be  produced,  the  whole  is 
poared  into  the  beaker  with  the  former  precipi- 
tate, and  treated  in  the  usual  manner.  By  this 
method  I  obtained  highly  satisfiaotory  results  f^om 
irons  which,  according  to  the  other  process,  wonld 
sofc  sbow  ttie  least  aipi  of  pmnpitation  when 


ON  THE  POLARISATION  OF  HEAT.  » 
BT  PBOFB880R  Ttsdall,  F.R.S.,  &c. 

IN  the  PKUotophical  Mngazine  for  November, 
1835,  the  fate  Principal  Forbes  gave  an 
aeeoant  nf  the  experiments  by  which  he  demon- 
strated the  polarisation  of  non-lnmiaoaR  heat. 
He  first  operated  with  tonrmallnes,  and  after- 
ward*, by  a  happy  inspiration,  devised  piles  of 
mio»  plates,  whioh  from  their  greater  power  of 
transmiision  enabled  him  more  readily  and  con- 
cloaively  to  eetahlibh  the  Uot  of  polarisation. 
The  Bubjeet  was  subsequently  followed  up  by 
Melloni  and  other  philosophers.  With  great 
sagacity  Melloni  tamed  to  account  his  own  dis- 
covery, that  the  obscare  rays  of  luminous  soones 
were  in  part  transmitted  by  black  gloss.  lotsr- 
'ceptiog  by  a  plate  of  this  glass  the  light  emitted 
by  his  oil  lamp,  and  operating  upon  the  trans- 
mitted heat,  be  obtained  eSeot<i  exceeding  in 
magnitude  any  that  could  bs  obtained  by  means 
'R  the  mdiation  from  obacnro  sources.  The 
possession  of  a  more  perfect  ray-filter  and  a  more 
powerful  sourcoof  heat  enables  cs  now  to  obtain, 
on  a  greatly  aujimented  scale,  the  effects  obtained 
by  Forbes  and  Melloni. 

Tivo  lai^e  Nicol's  prisms,  such  as  those 
employed  in  my  experiments  on  the  polarisation 
of  light  by  nebnlons  matter,  were  placed  in 
front  of  an  elcctrie  lamp,  and  so  supported 
that  either  of  them  could  be  turned  round  its 
horizontal  axis.  The  beam  from  the  lamp, 
rendered  sli^'htly  convergent  by  the  camera-lens, 
was  sent  through  both  priisms.  Bnt  between  them 
Was  placed  a  cell  oontaining  iodine  dissolved  in 
bisulphide  of  carbon  in  quantity  snfficient  to 
quench  the  strongest  solar  light.  Behind  the 
pri'ms  wasplaced  a  thermo-electric  pile,  furnished 
with  two  conical  reflectors.  The  binder  face  of 
the  pile  received  heat  from  a  platinam  spiral 
through  which  passed  an  electric  current  regu- 
lated by  a  rheostat. 

The  apparatus  wag  so  arranged  that,  when  the 
principal  sections  of  the  Nicols  were  crossed  the 
needle  of  the  galvanometer  connected  with  the 
pile  showed  a  deflection  of  90°  in  favour  of  tbe 
posterior  sonrce  of  heat.  One  of  the  prisms  was 
then  turned  so  as  to  render  the  principal  sections 
psralleL  The  needle  immediately  descended  to 
zero,  and  passed  on  to  90<^  at  the  other  side  of  it. 
Reversing,  or  continniog  the  motion,  so  as  to 
recder  the  principal  sections  again  perpendionlar 
to  eaeh  other,  the  calorific  sheaf  was  intercepted, 
the  needle  descended  to  zero  and  went  up  to  ia 
flrst  position. 

So  copioos,  indeed,  is  the  ow  of  polarised 
heat  that  a  prompt  rotation  of  the  mcol  would 
cause  the  needle  to  spin  several  times  ronnd  over 
its  graduated  dial. 

These  experiments  weK)  mode  with  the  delieal 
galvanometer  employed  in  my  researches  np-'i 
radi«nt  heat.  But  the  action  is  so  strong  as  to 
caase  a  coarse  lectnre-ro'tm  galvanometer,  with 
needles  Sin.  long  and  paper  indexes  a  sqnare 
inch  each  in  area,  to  move  through  an  arc  of 
nearly  ISO*. 

Reflection,  refraction,  dispersion,  polarisation 
(plane  and  circular),  double  refraction,  the  format 
lion  of  invisible  images  both  by  mirrors  and 
lenses,  may  all  be  strikingly  illustrated  by  tlie 
employment  of  the  iodine  filter  and  the  electric 
light. 

Take,  for  example,  the  following  experiments .- 
— The  Niools  being  crossed,  tbe  needle  of  the 

falvanometer  pointed  to  78"  in  favour  of  the 
eated  platinum  spiral'  behind  the  pile.  A  plate 
of  mica  was  then  placed  across  the  dark  beam 
with  its  principal  section  inclined  at  an  angle  of 
45"  to  those  of  the  Niools.  Tbe  needle  instantly 
fell  to  sero,  and  went  np  to  90"  on  the  other  side. 


*  From  the  PMi«S()pAica{  iUiwasme. 


And,  for  cirenfar  polu-ieation : — The  Nienh 
being  erossed  and  tbe  needle  pointing  to  W*  in 
favooc  of  the  {datinnm  spiral,  a  ^ate  of  rock 
crystal  cnt  perpendiCBlar  to  the  axis  wasplaead 
aerosa  the  dark  beam.  The  aatdle  fall  to  aefot 
and  west  to  90"  on  the  other  aide. 

Tbe  penetrative  power  of  the  heat  here 
employed  may  b*  interred  from  the  faet  that  it 
Iravenod  about  ISia.  of  Iceland  spar,  and  i^osA 
IJiu.  of  the  cell  eoctuniag  the  sointion  of  iodina. 


ON   THE   PHENOMENA   OF   COM- 
BUSTION. 

SPECIAL  REPOBT. 

THE  last  of  the  present  series  of  Cantor 
Lectures  on  this  subject  ynn  delivered  bf 
Dr.  Benjamin  Faal,  F.C.S.,oa  Monday,  28th 
ult.,  in  the  presence  of  a  large  audience.  The 
lecture  had  specially  to  do  with  the  use  of  oom'- 
bustible  material*  for  producing  light,  with.  tb« 
varieties  of  illuminating  suieriala — coal  gas,  pe- 
troleum, and  paraffin  oil,  and  also  with  tbe 
measurement  of  light.  At  the  outset,  the  lec- 
turer observed  that  the  evolution  of  light  was 
another  of  the  effects  of  combustion  which  was  of 
practical  utility.  It  was  chiefly  by  means  of  com- 
bustion that  artificial  light  was  produced.  One 
important  fact  we  had  to  consider  in  regard  to 
combustion  as  a  source  of  light  was  that  all  ma- 
terial snbstances  became  luminous  when  they 
were  suSicieatly  heated,  and  this  was  a  special 
characteristic  of  solid  substanoea,  which,  how- 
ever, were  not  changed  in  their  condition  or 
nstare  by  snob  beating.  Having  shown  lilte  )a- 
roinosity  ^  solid  sobstanees  by  experiment,  Dir. 
Psml  adverted  to  the  fhet  that  Ifqnids  «<«o  b** 
esoM  laminou9>wfaen  heated,  under  conditiMW,- 
however,  when  they  were  not  converted  into 
vapour.  Melted  metals  and  glass,  for  instSMes, 
emitted  light  at  high  temperatures ;  gases  aatl 
vaponn  Were  least  of  al!  capable  of  laminoolff 
when  heated.  At  a  temperature  of  1000  de" 
grees,  Kqnid  substances  emitted  a  reddiA  l!gb(). 
and  this  degree  of  heat  was  ferttted  "  red  heat, 
which  agftin,  In  proportion  to  the  temperatoW, 
was.  disUngnished  by  the  names  "red,"  or  "  d«»ll" 
heat ;  oragain  bylhoee  of  "eberryred  "  or  "  brick 
red."  At  very  high  temperatures,  solid  and  MqrtW 
substaaoes  gave  a  colonrless  lightl,  termed  "  white 
heat."  To  produce  artifiei^  light,  we  must 
first  obtain  a  very  high  tempcratnre  in  somo 
substance  capable  of  becoming  luminous  in  that 
condition.  If  hydrogen  gas  were  burned 
with  oxygen,  a  visry  intense  degree  of  heat 
would  be'  attained,  bnt  the  water  vaponr  which 
was  the  prddoct  in  this  gas  had  such  a  de- 
gree of  continuity  that  it  gave  a  gas  nfibrAikig 
barely  sufficient  light  to  l»  visible.  After  ex- 
plaining the  prodnction  of  lime-light,  and  show- 
ing some  experiments  with  magnesin,  the  lectoM^ 
adverted  to  carbon.  Carbonaceous  substances 
were  easy  to  illuminate.  The  chief  cbarao- 
teristio  of  very  inflammable  substances  was  the 
presence  of  carbon,  which  in  some  eases  was 
as  mnoh  as  80  per  cent.  Oil,  tallow,  aOd-  (he 
various  materials  nsed  in  lamps  were  susceptible 
of  vaporisation,  and  that,  too,  without  giving  any 
fixed  carbonaceous  residue,  which  was  not  the 
cftse  with  ooal,  wood,  resin,  or  such  materials. 
Dr.  Paul  next  asked  attention  to  the  form  of  flame; 
which,  he  said,  was  partly  determined  by  the  war 
in  whioh  the  combustible  gas  was  supplied,  ac^ 
partiy  by  the  reaction  of  the  heated  prodnct'Of 
eombostion  and  tbe  atmosphere  upon  aactt 
Other,  Tbe  shape  of  die  Inminons  flAme  might 
be  different  ftvmthatof  a  candle,  but  in  every 
case  there  was  the  same  relative  disposition  of  lb0 
zones  in  which  the  progressive  changes  took 
place.  The  prodncHon  of  flame  from  any  nrtt- 
stance  corresponded'  to  the  amount  of  oarbon  it 
contained,  and  to  this  was  owing  the  differenoe 
between  the  flams  from  a  candle  and  that  from 
coal  gas.  After  some  remarks  on  the  comparative 
merits  of  olefiaat,  marsh,  and  benzole  gase^'  tha 
leotnrer  allnded  to  paraffin  oil,  and  said  thalt^ 
whereas  marsh  gas  contained  73  per  cent  of  carbed, 
paraffin  oil  contained  85,  and  tbe  farmer  contaiacd 
half  as  much  carbon  as  olefiont  gas.  The  vapour 
of  marsh  gas  contained  one-Mventeenth  as 
much  carbon  in  a  given  volume  as  the  vapoav  of 
paraffin,  which  was  tery  much  more  dadte. 
The  same  was  the  oase  with  benzole  gas,  whieh 
contained  four  times  as  much  carbon  as  an  eqnal 
volarao  of  marsh  gas.  Tlie  latter'  gas  borab 
'With  a  pale  flame,  leaving  no  sooty  deposit- sT 
luminous  effect,  and  the  former  burnt  with  au 
'iutenselji  luminous  flame,  and  over  and  above 
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that  left  8  large  depeeit  at  carbon,  wkich,  nnleas 
regulated,  rendered  the  flkme  too^  and  smoky. 
In  all  illnminating  materials  it  wa«  neoeaniy  to 
ngnlate  the  conditions  in  such  a  way  tiiat  we 
a^ht  get  a  deposit  of  oarbon  to  sooh  an  extent 
ai  woiUd  make  a  flame  in  the  highest  degree 
Inminons,  -withont  orerstepping  the  line  at  which 
it  became  smoky.  The  lectnrer  next  referred  to 
the  heat  of  rooms,  and  observed  that  most  people 
seemed  to  forget  that  in  proportion  to  the 
quantity  of  artiflcial  heat  introduced  into  a  room 
in  that  proportion  was  the  air  deteriorated. 
Olefiant  gas  prodaced  the  greatest  effect  upon  the 
atmosphere,  by  destroying  the  largest  amount  of 
air ;  marth  gas  next ;  carbonic  acid  gas  next, 
and  hydrogen  gas  least  of  all,  because  it  was  the 
most  Tolatile.  Sr.  Paul  then  referred  to  the 
eomplaiots  so  rife  relatire  to  the  bad  quality  of 
the  gas  now  supplied,  and  said  that  although 
tiiese  complaints  might  to  some  extent  be  baaed 
on  just  grounds,  yet  he  thought  mneh  of  the  fault 
lay  with  the  burners  in  use.  He  here  exhibited 
some  of  JAt.  Sugg's  improved  burners,  and  oon- 
eluded  by  regretting  that  the  time  at  his  disposal 
had  prevented  him  from  entering  into  the 
intsrestiog  subject  of  paraffin  oil 

We  understand  that  the  next  series  of  Cantor 
Lectnres  wiU  be  given  by  Dr.  Williams,  on 
"Fermentation,"  and  that  they  will  take  place 
on  Uie  last  two  Mondays  in  April,  and  the  first 
tvro  Mondays  in  May. 


STRUCTURE  OF  THE  LIVBR. 

AN  important  paper  on  this  subject  by  Pro- 
fessor Hering,  of  Vienna,  appear*  in  the 
just  published  third  part  of  Strieker's  Sandbuch 
««M  <fa»  Gettebtn.  This  gland  is  the  most 
intricate  in  the  body  of  the  higgler  animals,  and 
its  functions  present  a  corresponding  complexity ; 
OB  these  grounds  it  has  been  subjected  to  very 
osrefnl  miorosoopical  examination,  as  well  as 
experimental  investigation,  by  many  of  the  best 
observers,  both  here  and  abroad,  amongst  whom 
Profeasor  Bering  holds  a  distinguisheid  place. 
Speaking  broadly,  the  liver  consists  of  an  immense 
nomber  of  pear^baped  liodies  or  lobuli,  separated 
from  one  another  by  a  delicate  investment  of  con- 
nective tissue.  Between  these  spread  branches  of 
the  portal  vein,  conveying  blood  to  the  liver  from 
the  intestines,  and  of  the  hepatio  artery,  the 
nltimate  branches  of  the  latter  dischargini;  them- 
selves into  those  o(  the  former.  The  capillary 
vessels  thtu  formed  penetrate  the  substance  of 
each  lobule  and  reunite  in  a  central  vetwel,  whioh, 
issuing  from  the  extremity  of  the  lobule  like  the 
stalk  of  a  i>ear,  coalesces  with  other*  to  form  tbe 
hepatic  veins  which  convey  the  blood  that  has 
dreulated  through  the  organ  to  tbe  heart.  Ilie 
substance  of  the  lobnli  themselves  is  composed  of 
cells,  the  office  of  which  is  in  part  to  secrete  bile, 
and  in  part  to  produce  the  substance  termed 
glycogen.  Tbe  writer  cbeervea  tbat  the  capillary 
system  of  the  portal  vein,  as  a  general  rule, 
exhibits  large  capillaries  and  a  narrow-meshed 
plexus,  whilst  that  of  the  hepatio  vein  exhibits 
small  capillaries  and  a  plexus  with  wide  merhes. 
The  foregoing  facts  are  now  fairly  established, 
but  the  poiutu  to  whioh  Professor  Hering's  atten- 
tion has  been  particularly  directed  are  con- 
nected with  the  distribution  of  the  biliary 
ducts.  These,  be  states,  consist  of  a  close  net  ■ 
work  of  delicate  canals  running  between  the 
hepatio  cells,  with  meshes  equalling  the  cells 
in  diameter,  or,  in  other  words,  the  canals 
run  between  the  flat  surfaces  of  two  adjoin- 
ing Cells.  The  capillaries,  on  the  other  hand, 
occupy  the  angles  formed  by  the  junction 
of  three  or  more  («lls.  This  description  partiou- 
larly  applies  to  the  rabbit.  In  man  and  the  dog, 
biliary  canals  are  also  found  at  the  angles  of  the 
cells.  For  the  sake  of  clearness,  we  nave  made 
use  of  ^e  term  biliary  canals,  but  Professor 
Hering  observes  tbat  they  have  no  proper  wall 
so  lo*g  as  they  are  contained  within  the  lobuli. 
These  walls  are,  in  fact,  the  cells  themselves,  and 
they  may  fairly  be  represented  by  the  tubes  that 
would  be  produced  by  grooving  two  solid  bodies, 
and  applying  the  cofreeponding  channels  to  one 
another.  He  has  not  been  able,  in  any  instance, 
in  the  rabbit  at  least,  to  discover  a  blind  extre- 
mity of  a  biliary  tuba.  He  describes  the  hepatio 
oallsas  presenting  various  forma,  according  to  the 
dirsotion  in  which  they  happen  to  be  divided  in 
the  section,  being  sometimee  quadrangular,  some- 
timee  polygonal,  and  presenting  the  grooves  above 
asentioned  for  the  passage  of  tbe  capillaries,  and 
for  the  formation  of  the  ducts.  They  contain  one, 


or  occasionally  two,  nuclei  of  spheriosl  or  sUiptio 
shape,  together  with  some  granules  of  biliarf  pig- 
ment and  fat  molecules.  He  finds  the  liver  to  be 
richly  supplied  with  lymphatics,  which,  as  in 
other  ontans,  chiefly  aocompany  the  connective 
tissue.  The  system  presents  this  peouUsri^, 
however,  that  both  the  capillaries  and  the  larger 
vessels  freely  anaatoniose  with  each  other.  Though 
he  has  carefully  examinedt  he  point,  he  has  been 
unable  to  follow  the  nerves  of  the  liver  into  the 
cells,  a  relation  which  has  been  maintained  to 
exist  by  PflUger.  (Aeademy,  No.  II.,  p.  47.) 
Professor  Hering  states  distinotly  that  all  demon- 
strable nerve  trunks  lie  outside  the  lobuli. 


PLATIMISBO   liOOEING-OLASSES.* 

BT  0.  WlDElLUTH. 

NO.  ni. 
{Continued  from  poft  27.) 

II  is  now  unnecessary  to  use  glass  fire*  from 
colour  or  to  require  parallelisms  of  the  two 
surfaces.  Babbles  of  air,  stripes,  foreign  bodies, 
pieces  of  the  pots,  &c.,  ke.,  do  not  interfere  with 
the  process.  There  is  then  an  soonomy  of  60 
per  cent,  in  the  glass. 

In  order  to  mannfaetnre  a  lookin^glass  of  6 
millimetres  thickness,  they  use  at  the  St.  Gobain 
works  a  plate  measuring  10  millimetres  tiueknees. 

At  the  Wailly-snr- Also*  works,  pktes  are  used 
having  but  7-6  millimetres  thickness,  a*  it  is  only 
neeessisiy  to  polish  ths  glass  on  one  side.  From 
this  a  saving  is  mads  of  25  per  cent  on  tlie  thick- 
ness of  the  glass. 

Very  oorrect  calcnlations  show  that  Kr.  Dod6 
secures  an  economy  of  SO  per  cent,  on  platinised 
glasses,  as  he  uses  for  that  pnrpoee  only  inferior 
glass  commonly  used  for  flagons  ;  even  common 
brittle  glass  can  be  used  without  the  least  difH- 
cnlty.  To  this  saving  there  is  another  te  be 
added,  whioh  will  astonish  the  reader.  A  square 
metre  of  glass  absorbs  about  183  grammes  of 
merouty  and  550  grammas  of  tin,  representing 
about  a  cost  of  4  franca,  40  oentimes.  A  square 
yard  of  platinised  glass  costs  1  frano  and  20  cen- 
times for  platina.  It  results  from  this,  that  at 
the  Wailty-sur-Aisne  works,  ths  superficial 
square  yard  of  platinised  glass  is  sola  at  an 
average  of  26  francs.  This  price  is  doubled  in 
the  meronry  manufacture. 

There  is  another  circumstance  for  which  this 
new  process  is  recommended  ts  the  public.  It 
is  with  great  difficulty  that  mirrors  are  obtained 
with  a  curved  surface.  By  the  platina  process 
this  difficulty  disappears,  and  it  is  as  easy  to 
manufacture  curved,  round,  etc,  as  horixontal 
mirrors.  There  is  also  no  inoonvenience  arising 
from  upsetting  the  glasses  in  transportation  or  in 
placing  them  in  the  frame. 

Already  in  this  country  a  company  has  been 
organised  to  manufacture  reflectors  by  the  means 
of  silver  mica  leaves  on  the  posterior  face,  and 
fastened  together  so  as  to  obtain  a  lailge  reflective 
surface  possessing  the  desired  curves.  They  are 
cheap,  and  easily  repaired ;  but  they  meet  with 
two  great  difficulties  :  the  quick  alteration  of  the 
silvery  sur&oe  osused  by  the  hydroenlphurous 
gases  of  coal  with  which  locomotive  reflectors 
are  always  in  centact,  and  the  want  of  trans- 
parency of  the  mioa  and  its  yellow  colour.  I 
have  no  doubt  that  by  the  adoption  of  the  pla- 
tina these  evils  would  have  found  their  remedy, 
for,  as  it  has  been  seen  before,  the  reflecting  sur- 
face is  on  the  anterior  part  of  the  glass. 

A  quite  peculiar  property  of  the  platinised 
mirrors  will  no  doubt  be  applied  by  architects. 
The  platinised  glasses  forming  mirrors  are  trans- 
parent when  the  light  passes  through  them.  A 
person  placed  in  the  rear  of  an  office  can  see 
everything  going  on  in  the  front  office  without 
himself  being  seen.  I  insist  particularly  on  this 
property ;  it  appears  to  me  to  give  to  the  plati- 
nised glass  quite  a  new  spplioation,  which  will 
increase  its  sale.  This  transparency  is  easily 
explained  considering  the  smaH  quantity  of 
platina  deposited  on  the  glass,  which  quantity  is 
not  large  enough  to  give  opacity  to  the  glass  and 
prevent  the  luminous  rays  from  passing  through 
it.  This  transparentn-  has  reoeived  a  very 
amusing  application  quite  lately  in  Paris.  Mirrors 
called  mirritrt  a  turprite,  are  sold,  which,  when 
a  black  paper  at  the  back  of  the  glass  is  removed, 
allows  a  photograph  or  any  other  image  to  be 
seen  through  the  metallised  surface  appearing  as 


•  rrom  the  BOmti/le  Amtrlcan. 


a  spectre ;  this  photograph  is  simply  applied  at 
the  posterior  side  of  the  reflecting  part,  and  oiled 
in  order  to  add  to  its  transparsnoy.  Thia  toy  is 
varied  in  very  diSisrent  ways,  and  has  just  b«ea 
applied  in  the  new  play  of  "  The  White  Cat,"  at 
Paris,  and  has  caused  an  immense  sensation.  So 
I  have  no  doubt  that  ths  inventive  miod  of  the 
Americans  will  And  thousands  of  applieatioiu 
for  this  pnmerty,  either  in  applying  it  to  the 
decoration  of  stores,  or  to  exteraisl  omameota- 
tion.  In  theatres  or  concert  halls  among  flowers 
it  produces  the  most  iisiiy-liks  effect.  The  irin- 
dow  glasses  of  a  parlour  made  thus  would 
transparent  in  daytime,  and  at  night  whan  the 
shutters  are  closed  the  whole  window  woad 
appear  as  a  large  looking-glass,  and  reflect  mU 
lights  and  objects  in  the  apartment. 

The  manufacture  of  glassec  irith  amalgam 
neceesitates  great  labour.  In  order  to  obtain  SO 
metres  of  looking-glass  a  large  number  of  hands 
and  a  large  plot  of  ground  are  required.  These 
glasses  must  remain  loaded  with  weights  from  15 
to  20  days;  then  20  days  more  are  required  to 
eliminate  the  superabundance  of  mercury,  and 
three  months  more  are  required  befoie  they  are 
saleable ;  not  to  mention  all  the  precautions  that 
have  to  be  taken  at  every  moment  in  the  ship- 
ping and  setting  in  frame.  MM.  Dode  and  Fanre 
are  able  to  platinise  a  surface  of  800  metres  a 
day,  with  ouy  the  aid  of  a  few  hands,  as  one 
workman  is  able  to  platinise  60  metres  of  gAsss 
in  18  hours'  work. 


BXHAU.ST    STEAM    FOR     HEATINa 
PURPOSES. 

Bt  Chaxlks  E.  Emebt. 

/QUESTIONS  are  frequently  asked  rsgaiding 
V^  the  relative  economy  of  heating  bniidinga 
with  live  steam  taken  direct  from  the  boiler,  or 
with  the  exhanst  steam  from  a  non-oondensing 
engine. 

Thongh  the  steam  engine  is  a  test  engine,  the 
best  examples  utilise  only  ten  per  cent,  of  the 
heat  in  the  steam  used,  consequently  at  least  90 
per  cent,  of  tbe  heat  whioh  enters  the  cylinder 
escapes  with  the  exhausting  steam,  and  can  be 
made  available  in  no  way  except  for  heating 
purposes. 

The  temperature  of  tbe  exhanst  steam  from  a 
condensing  engine  is  from  ISO*  to  1409  Fahr., 
and  that  from  a  ara-oondensing  engine  is  from 
2120  to  220"  and  upward,  varying  aecordlng  to 
the  amount  of  back  pressure  in  either  ease.  A 
portion  of  the  esoapiug  heat  is  generally  utilised 
in  heating  the  feed-water  for  the  boiler.  la  the 
condensing  engine  the  low  temperature  of  the 
exhanst  steam,  and  thp  liability  to'^tr  leakages  and 
loss  of  vaoonm  in  long  pipes,  makes  itimpracticable 
to  save  any  more  of  tbe  heat  than  that  mentioned, 
and  the  remainder  is  necessarily  wasted  in  heating 
the  condensing  water.  In  the  non -condensing 
engine  there  is  on  the  average  ten  per  cent,  of  tbe 
heat  ntUised  by  tbe  use  of  a  feed-water  heater,  in 
addition  to  the  ten  per  oent  transmuted  into  work, 
consequently  eighty  per  oent  of  the  original 
amount  of  bent  remains  in  the  exhaust  steam,  and 
is  usually  wasted  in  tbe  atmosphere.  If  this  Urge 
quantity  could  be  used  for  beating  buildings  with- 
out interfrring  with  the  performance  of  the  en- 
gine, diere  would  be  no  doubt  of  the  value  of 
the  system — the  heat  in  fact  would  cost  nothing  ; 
but  it  is  evident  that  in  order  to  cause  this  steam 
to  traverse  throngfa  heating-pi  pes  and  eoUa  it  must 
have  snffioient  pressure  in  excess  of  that  of  tha 
atmosphere  to  enable  it  to  overcome  the  increased 
resistance.  The  additional  pressure  varies  from 
two  to  live  poonds  and  upwards  per  square  inob, 
and  acta  as  so  much  back  pressure  upon  the  pis- 
ton, thereby  reducing  the  power  of  the  engine. 
The  power  lost  must  be  supplied  by  inoreaaiag 
the  mean  pressnre  npon  the  driving  side  of  the 
piston,  and  the  question  iMoomes  : — Wliat  is  the 
relative  cost  in  fuel  of  supplying  the  heating- 
pipes  with  steam  direct  from  the  boiler,  as  com- 
pared with  that  required  for  the  extra  power 
necessary  tn  circulate  the  exhaust  steam  tbrongh 
the  building  ? 

The  answer  to  this  problem  depends  upon  the 
particular  circumstances  of  each  case,  and  to 
make  the  Robjeot  generally  understood,  it  is  first 
necessary  to  investigate  some  of  the  known  faota 
in  regard  to  low-pressure  steam-beating  appara- 
tus. 

Manufactories  where  steam-power  is  employed 
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Miwrnllj  hmne  a  Urg*  amnbcr  of  wiadows  for 
UM  einiTeiueiicc  of  the  workmen,  and  are  often 
more  or  leM  expoBWi  ta  oold  draogbt*  from  boiit- 
ways,  aUircaaea,  and  outer  doors,  and  tboogh  tlie 
taBBperatoie  need  not  be  ao  high  aa  in  dwelling- 
faouaea,  it  would  be  unsafe  to  allow  leas  tban  one 
■qnaxe  foot  of  heating  rarf  aoe  in  the  heating  pipes 
aad  coils  to  ererj  100  cubic  feet  of  space  to 
te  haatad.  In  order  to  form  a  safe  estimate  of 
tb*  amount  of  fuel  required  when  the  steam  is 
taken  direct  from  the  boiler,  we  may  sssame  as 
an  extreme  case  that  the  differenoe  between  the 
«zt<»na]  air  and  tbat  of  the  room  is  to  be  69"  ; 
then,  aceoiding  to  the  experiments  and  formula 
of  Tredgold,  we  find  that  it  will  require  three 
Aod  an»«ightli  square  feet  of  surUoe  to  son- 
4lense  a  pound  of  steam  per  hour,  and  if  one 
pound  of  ooal  eTaporate  eight  pounds  of  water, 
tt  will  supply  staam  to  (8,  X  S'125  =1)  85  square 
£eet  of  heating  surface  and  will  beat  (25  x  100]=) 
-S600  cubic  feet  of  space  for  one  hour.  This 
aetii^ata  will  be  correct  forarersge  circumstances, 
hat  will  not  apply  to  all  casea  of  low-pressure 
ateam-heating,  espeeially  where  the  rooms  are 
vnuBually  expoaed  either  to  diaaghta  of  air,  or 
,great  extremes  of  temperature. 

In  estimating  the  greatest  amount   of   space 

that  can  be  heated  by  the  exhaust  steam  of  an 

aogine,  it  sbouM  be  boma  in  mind    tbat  the 

qnimtil^  oif  stesm  discharged  necessarily  raries 

-with  the  worit  being  done,  and  as  the  temperature 

•of  the  baildiog  requires  to  be  constant,  we  can 

only  ntilise  the  onantity  of  heat  esoapiog  when 

the  >Dgine  is  lightly  laaded.    For  instance,  an 

■•ogins  of  ao-horse  power  nwy  be  loaded  oena- 

aiooally  to  «ily  M-hone  power  for  half  an  hour 

CfT  mote  at  a  time.    If  each  horse  power  require 

4>  n  the  arerage  81b.  of  coal  per  honr,  40-borse 

power  will  require  1201b.    As  has  been  before 

mentioned,  the  exhaust  steam  from  an  engine 

oootaios  8-lOths  of  the  heat  received  from  the 

inel,  so  in  the  present  ease  the  maximnm  heating 

effect  is  equal  to  8-IOth  of  ISOlb.,  or  9Slb.  of  coal 

per  honr  ;  and  as  each  pound  of  coal  wiU  beat 

.2500  enbic  leet  of  space,  951b.  will  heat  240,000 

eabio  feet,  equal  to  *the  capacity  of  a  Vnilding 

100ft.  long,  60ft.  wide,  and  40ft.  high.  The  extra 

power  required  to  overcome  Uie  badt  pressure  in 

«bat  Bzed  engine  could  not  well  exceed  10-hor«e 

power,  which  would  coet  801b.  of  coal  per  hour ; 

juid  as  961b.  would  be  required  were  steam  taken 

dirsot  from  the  boiler,  the  saving  is  (96  —  80  =) 


in  square  inches,  and  the  speed  of  piston  in  feet 
per  minute,  and  divide  the  product  by ^,000.* 

The  next  step  is  to  ascertain  the  coal  reqabad 
per  horse-power  per  hour.  This  should  be  done, 
when  practicable,  by  regular  experiment  In 
other  cases,  it  may  be  assumsd  that  engines 
working  with  a  steam  pressure  of  SOIb.  and 
uoder,  with  little  expansion,  vrill  require  6  to 
61b.  of  ooal  per  hone-power  per  hour.  With 
more  expansion,  4  to  61b.  will  be  required  ;  and 
the  most  improved  form  of  expansive  engines, 
working  with  steam  at  SOIb.  pressure,  will 
furnish  a  hone-power  for  91b.  of  eeal  per  honr. 
By  multiplying  the  horse-power  due  to  the  in- 
creased back  pressure  by  the  coal  required  per 
horse-power  per  hoar,  and  the  product  by  2500, 
the  result  will  be  the  lesst  number  of  cubic  feet 
of  space  whieh  can  be  heated  economically  by  tba 
exhaust  steam  from  that  enpne.  The  advantages 
under  different  eironmstanoes  may  be  aaaertained 
in  the  manner  previously  stated. 

In  heating  a  bnildiog  by  exhaust  steam,  parti- 
cular attention  should  be  given  to  the  sixa  and 
arrangement  of  the  pipes.  A.  main  exhaust  pipe 
should  be  run  up  through  the  building  and  out 
of  the  roof  in  the  usual  manner.  Thj^  pipe  should, 
be  larger  than  is  ordinarily  employed,  so  as  to 
form  a  kind  of  expansion  chamber  to  equalise 
the  exhantt  pressure.    From  the  vwtieal  exhaust 

Sipe  the  beating  pipes  may  be  led  out  for  eaeh 
oor  of  the  bmldmg.  A  common  plan  is  to  pot 
a  good-size^  cast-iron  pips  under  the  work- 
benohes  along  the  sides  of  the  rooms.  Snoh  pipes 
should  be  connected  by  bolted  flanges,  and  ample 

Erovision  made  for  expansion  and  contraction, 
[eating  coils  of  the  ordinary  oonatruction  may 
alao  be  need,  care  being  taken  to  make  the  lead- 
ing pipes  with  as  few  bends  as  posaible  and  of 
sufflcient  sixe.  To  obtain  the  proper  sixe  of  pipe 
for  a  given  case,  the  following  formula  may  be 
used,  which  is  founded  on  some  experiments  made 
by  the  writer  for  the  United  States  Ooverament, 
via. :  a=W-f.46^jp  +  8)ia  which  a  =  area  of 
steam-pipe  in  square  inohes,  W  the  weight  of 
steam  in  pounds  delivered  per  hour,  and  p  the 
difference  in  pressure.  Assuming  as  an  extreme 
that  2-4  square  feet  of  surface  («)  will  condense 
one  ponnd  of  exhaust  steam  per  hoar,  then,  when 
the  difference  in  pressnie  equals  one  pound,  a  s  « 
-^  440.  The  foUowiog  is  then  a  safe  rale  :— 
Divide  the  heating  surface  in  square  feet  by  400, 
the  result  (s  the  proper  area  of  the  pipe  in  square 


HSlb.  per  hour,  or  68  per  cent.  Tt  the  quantity  of  I  inchea.  The  folfowing  table  gives  the  amount  of 
jpace  heated  be  less  than  that  mentioned,  the  surface  which  will  be  supplied  with  steam  thiongh 
perc»Uge  of  saving  will  be  less  ;  for  instauoe,   pipes  of  the  sizee  mentioaed.— 


to  heat  160,000ft.  of  rmoc  in  the  ordinary  way 
would  require  601b.  of  coal  per  honr  ;  but  with 
the  exhauat  steam  in  the  above  instance  the  cost 
will  atUl  be  301b.,  so  the  saving  will  be  60  per 
ceat.    In  warm  days  in  winter,  when  less  heat  is 
teqidred  in  the  buildings,  the  same  power  will  be 
token  from  the  engine  to  supply  the  less  quantity 
wheat,  so  that  the  percentage  of  saving  will  be 
1ms.    There  would  be  some   saving,  however, 
JWonever  it  required  more  than  SOIb.  of  ooal  to 
heat  the  rooma.    In  case  each  hone  power  i»- 
gnired  more  ooal  per  honr  than  tbat  stated,  the 
advantages  of  exhaust  heatuig  would  be   corre- 
spondiogly  diminished,  unless  the  size    of  the 
engine  and  amount  of  power  pecessary  to  distri- 
bote  the  steam  were  also  less.  la  some  lostonoea, 
probably,  the  system  is  prxiductive  of  loss  aa  com- 
pared with  the  use  of  live  steam,  so  the  true  plan 
IS  to  make  accurate  ealenlatious  in  each  case. 
The   following   direotiains  may  there£M«  assist 
many  readers — 

To  ascertain  whether  heating  by  exhaust  steam 
b  economical  where  it  has  already  been  applied, 
the  flnt  step  is  to  measure  the  extra  back  pres- 
anre  on  the  piston,  which  can  be  done  by  indi- 
cating the  mgine  when  the  steam  is  escaping 
freely  into  the  atmosphere,  and  when  the 
exhaust  is  _  throttled  for  heating  purposes, 
and  comparing  the  bsek  pressures  sbown  br 
the  diagrams.  If  this  be  not  convenient, 
one  leg  of  aa  inverted  glass  siphon  containing 
Barouiy  may  be  connected  to  some  enlaige- 
ment  of  the  exhaust-pipe,  and  the  mean  difference 
in  level  noted  in  the  two  cases  the  same  as  before. 
One  pressure  corresponds  to  about  2  (2-037) 
inchea  of  mercury.  A  Icmger  syi^n  filled  with 
water  may  be  need  with  some  inoonveotences. 
In  such  case,  one  pound  pressure  corresponds  to 
aoolumn  of  water  2-3  feet  high  and  60"  tempera- 
ture, cr  2-4  feet  high  at  temperature  of  206 «. 

Having  ascerfauned  the  extra  back  pressure, 
the  horse-power  required  to  overcome  it  may  be 
ascertained  by  the  following  rule,  tiz. :  Multiply 


leter  of  Pipe. 

Amount  o{  Sorfaoe. 

linoh 

40 

•quare  feet 

a  » 

n 

J  " 

170 

?    •• 

300 

, 

lilnohss 

460 
700 

» 

»     ." 

1-MO 

H    . 

IIMO 

5      ,. 

2800 

f* 

SEYIEWS. 

-   ♦ — 

Gmtintntal  Faming  and  Ptatamtry.  By  JAS. 
HowABD,  M.P.  London  :  W.  Bidgway,  169 , 
PiccadiUy. 

THE  comparison  of  resnlts  obtained  from  two 
opposite  systems  must  always  decide  the 
question.    Mr.  Howard's  book  in  this  manner 
contribatas  to  settle  the  question  of  large  or  small 
taimtng.  IVavelUog  himself  through  the  farmiog 
districts  of  France  and  Belgium,  where    small 
holdings  prevail,  he  shows  not  onir  that  the  pro- 
duce does  not  equal  that  of  English  farming,  but 
that  the  holders  are  worse  off  ;  do  mora  work  for 
leu  money  with  less  results  than  English  farm 
labourers,  although  poeMssed  of  the  advantages 
of  a  mote  favourable  climate.   Mr.  Howard  would 
permit  small  holdings  on  large  estates  as  rewards 
held  out  by  the  owner  (as  in  the  case  of  I<ord 
Uchfleld)  to  deserving  and  thrifty  workmen  in 
later  lifo.    He  would  not,  however,  encouragetha 
sub-division  of  holdings  into  nnaller  lots.    One 
fact  which  he  calls  attention  to  is  worth  notice, 
namely,  tbat  in  Belgium,  where  the  small  farm 
system  is  said  to  obtain  such  favoar,  the  Trades' 
Union  ConKress,  which  met  some  time  back  at 
Brussels,  condemned  the  system  of  "  petite  cul- 
ture," and  resolved  that  when  oommuniam  in  land 
waa  gained  it  would  be  necassaiy  to  farm  on  a 
large  scale  in  order  to  take  advantage  of  ma- 
chinery, &o.,  in  the  production  of  food. 

Iktry  Man  Bit  Oim  Lamer.  "Bj  A  Babsistbb- 
London  :  Lockwood  and  Co.,  Statkmers'-hall- 
oourt,  E.G. 
Thb  eighth  edition  of  this  useful  book  needs 
little  more  from  ns  than  mention.  For  6s.  Sd.  our 
readers  can  obtain  a  trusty  adviser  in  every  point 
of  law,  whose  first  shaige  is  his  only  one,  and  who 
will  not  adviae  with  a  view  to  litigation  and  long 
bills,  as  lawyers  in  the  flesh  too  often  do. 


IIATBE1U.I1CS, 

Bt  C.  H.  W.  Bioos, 

Wamtiiuud  from  fH*  0*>  ''•<•  -I-) 

&BCAriTDi.A.ToaT  Exisciaaa  la  h&cnoas. 


§Q  y  The  folkiwiii{  ezerciiei  will    teit  the 
V'*    c«p*citia>(orap;ljin|th«nileealiaadjr 


Ex.  Kxpceaa  ia  it*  iiia;Ieat  bm 


the  ttiidcat'a 

fivea  : — 


7 

.  +  1S-. 

li 


The  pipes  should  be  slightly  inclined,  so  that 
the  condensed  water  will  move  in  the  same  direc- 
tion as  the  steam.  The  ends  of  the  various  heat- 
ing pipes  and  coils  should  be  connected  with  a 
water-pipe  terminating  near  the  boiler  in  an  in- 
verted siphon,  the  shorter  leg  of  whioh  should  be 
about  seven  feet  long.  The  beod  may  extend 
under  ground  if  necessary.  This  siphon  should 
deliver  the  condensed  water  into  a  tank  where  it 
can  be  returned  to  the  boiler.  An  air-cock  should 
be  placed  in  the  water-pipe  to  allow  the  air  to 
escape  in  starting. 

Arrangements  should  be  made  so  tbat  the  ex- 
haust steam  can  be  shut  off  from  each  room  lepa- 
rately  by  a  valve,  and  in  some  instances  it  may  be 
desirable  to  admit  lire  steam  into  portions  of  the 
pipes  when  the  engine  is  not  in  motion.— .^eitfri- 
oan  Ar^mn. 


KnUr— Kedociac  these  a^ed  namben  to  improper  Inc- 
tioai^weiet— 

17  10        i 


t 

3         < 

187 

17 

4 

le      1 

—  -h  — 
3        8 

U 

Seoondljr.— Take  the  fraction  —  and  reduce  to  a  umple 
17 


THE  LUMINOSITY  OF  FHOSPHORUS.-Herr 
W.  Unller,  of  Perlaberg,  give*  an  explanatioo  of  the 
well-known  lumlnoaity  exhibited  by  phosphorus  in 
the  dark.  It  depead*  on  alow  oomboaUon  or  combi- 
nation with  oxjgeo,  but  doea  not  take  place  in  pare 
oxygen,  except  when  It  is  diluted  by  other  (ases,  a*  I* 
the  case  ia  the  atmosphere.  In  other  atmospbetes,  a* 
hydrogen  or  nitrogen,  the  phenomenon  do«*  not  occur. 


•  Many  englneara  wUl  And  the  following  formula 
on  eonvenlent :— 


tnctioa.    Tfaiu— 

17          17 

»     ~     4     ~ 
10           ( 

F  ~  « 

1 

—      X 

C 
!0    - 

4 

1 
S 

S 

4' 

IS 

6 

0 

10            t 

—   ■••   — 

3            « 
3            1 

9t          It            S 
-J.    _    =    —    +    —    = 
0            6           Z> 
1             5 

Bcnre  we  baTc— 
4          3            187 

t             t              IS 

IW               2 

20    -f 

( 

21 

B 
3 

i' 

IS 

-    9 

t 
+    187 

It 

1( 


=    12-. 

15  3 

1  t 

Ex.  Add  together  —  of  £4  2i.  6d.  and  —  of  if  (oiaeas. 


H.P.  = 


€Pirp 
2I2.000 


wbleh,  put  ia  the  form  of  a  rule.        _ 

e^nai*  the  aqoare  of  the  diameter  (d)  in  Inches,  mnlti- 


!•:  Horse-power 


•ke  («)  in  inehe*, 
J _.,..._.  .__,  .»^  .  ™k„.„™,  ,,  ,      -.....-..       ^  futlon*  perminute 

(•getter  the  back  pr<ss«Ml>«  a^ea  of  the  pistol  Sl'iiSS  b/SwIoo?  ""  "*'  ""^  *"••""  *>'  '^ 


plied  by  the  leaRth  of  a  slogle  smk 
maiUplled  by  the  number  ofrevofutl 


—  of  £4  2*.  Od.  =:  £1  ISs.  Od. 
t 


—  of  51  gaiaeu 
7 

3 
2U    = 


S 

=   -  of 
7 


gameu 


1 

3  17 

=    -  of   -  of 

7  t 

1  1 


St*.    =    £2  11*.  Od. 
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ISieum  MEGHANIO  AND  MiaSOU  OF  ^lENCE. 


[AFBn>  a,  uzo. 


Asd  £1  Ha.  -t-  £3  U(.  =.  £4  4a.,  Iha  uuirer. 
Ex.  10. 

4 
a.)  liiricb  £4  LU.  l«i<I.  bj  2—    (C.F.) 

7 
R.)  HawDanT  ya'dtof  cloth  oa;  bebio|U&E£D  lOi.  if 
2t  ^uxU  coat  09.' 4d.  r    (C.  P  ) 


(».)  Wbat  fraction  of  Ha.  ia  li«r  <«  - 
(C.P.> 


.  «(  •  piiB«ai  P 


(4.)  Wliat  ia  Oia  mm,  —  o(  whidi  ia  41  Ua.    (C.P.) 


(5)Molliply  . 


4 

8— 
S 


81 
—  by-.    (CP.) 


(<•  )  Bcdoe*  ^  of  half  a  gvinea  to  tba  Itaatioa  af  £1  Ua . 
(CP.) 

C7.)  AbaMaialatattOniBaaaajaar,  vhataaout  iadne 
lafflUareakaSdaja?  (CP.) 

(B.)  T*rM  piam  sakea  al  eqaal  iiia  am  dirUad  atmaUy 
betweea  mmk  bayi,  asd  Im  of  them  diiide  tbair  ahatea 
Mtnally  with /oar  other  bora,  one  of  wbo«  girea  bia  ahart  to 
M/er  other  boyi,  who  divide  it  :tqn«llT.  What  fraction  of  a 
pinffl-cake  ia  reeeirad  bj  aaeh  bo;  of  the  ibat  group  of  htoh, 
<if  tlie  aaoand  gnmp  of  hat,  and  of  the  tUrd  ^raap  oi  thma  ? 
If  tbrae  bofa,  one  from  aach  (nap,  join  their  Dortioaa  and 
allure  tkem  cqaally,  what  fractioa  of  a  plum  cake  will  each 
of  tlie  three  have!    (CP.) 

4  3 

(0 )  Redaee  —  of  —  oT  a  gniiiea  to  the  fraetSoB  of  half  a 
T         & 
aowraiga.    (CP.) 

7 

(10.)  Piad  the  Talne  of  1—  of  £18  11a.  Ofd.    (CP.) 

la 

5  7 

(11.)  Ttom  —  of  a  nitta  take  —  of  a  crown,  and  add 
84  12 

»  7 

—  of  aahiUiatto  —  of  a  aorenifb,    (L.U.) 
IS  S2 

.(«.),  SimjUf,  — ^  «^  i  [f^^—r  +  *  J 

(L.U.) 

N.B.— Tnthe  lattarof  thetetwo,  aimplj  tnd  the  fraction 
vithia  the  brackcta,  thea  mnlliply  tkia  raaolt  by  the  )  juat 
without  the  bracketa. 

(IS.)  Eipreu  £1  (Sa.  4td-  +  i  of  a  farthinj  as  a  fraction 
of  £». 


(14)  Simplify  • 


S7        8 
M       S7 

2       1        i' 

—  +  —  +  — 
16        2         • 


(L.U.) 


aC)  Addto(ath«t 


S  1.3 

of  a  gainaa,  —  of  £4,  —  of  half-a- 


14 
crown,  and  |  of  a  ahilling.    (L.U.) 

(16.)  What  bwtioQ  of  £20  ia  £  t  11a.  6)d  ?    (H .) 

s        s         7        17       ao 

(17.)  SimpUfy  3-  +  J—  +  11 1ft-  +  1—.  (CP.) 

7  15  M  21         75 

3 
(IS.)  BedoeeSqr.  Ub.  8—01.  to  the  fraction  of  a  cwt.  (CF.) 

(19.)  Bednee  Sqr.  Illb.  Siot.  to  the  fraction  of  a  cwt- 
(CP.) 


1              2 

8                S 

S-    +    1- 

18—    of  IS— 

4               6 

»               » 

(20.)  Simplify — 

of 

H   -   H 

1 
5—  of  <8 
12 

5           4 

SJ    -    -   of  - 

6         15 

-.    (CP.) 

( (21-  + 44of6)x«-) 

\  J  5  10-/ 


N.B.— BeffnrdiDK  bruk«t  ia  No.  90  Me  note,  Sx.  II 
CP  =  CuUegt:  of  Preceptorii  UV.  =  London  Univermt;, 
H,   =  Hailojbury  CoU^*. 

(7b  6«  coTttintud.) 


NOTES  ON  RECENT  DISCOVERIES  IN  SCIENCE,  AND 
THEIR  PRACTICAL  APPLICATIONS. 

CAS  ntOX  8EWAOI — SOLVCHT  rOWXE  OJ  PUU  WAT» — 
COUUiMUM  MftTALS— DAlfQEBS  Of  DTIfAlCITK  AlfS  tHJHO- 
OLYCKBI5K. — Alf  AaBETOB  AIK  riLTXK— MAJIOANESI 
SOMK  ALLOTS  OF  IT— U8ULTS  07  CAKBOlflBIHO  WOOD 
IN  VAEinUl  VAPODSS, 

We  have  at  laatioine  infonnation  on  the  method  pnrnied  in 
lndi«  to  make  gaa  Cram  tewaifl,  a  matter  which  excited  a 
Eood  d«al  of  attention  tome  montha  ago,  and  produced  aorae 
wonderful  apeculation*  from  writera  in  the  daily  preaa.  In 
noticing  the  aubject  at  tbe  time,  we  aaid  that  "toe  onljr  con- 
ceivable node  of  obtaining  gaa  from  ineli  a  material  aa  aolid 
excrement,  i«  by  diititiing  it  in  a  retort  juat  ai  we  do  coal," 
iiiid  auch,  we  aee  by  a  letter  in  the  Chfmieat  Nevj  from  Mr. 
Hickey,  C.E..  of  Cucutta,  ia  the  method  actaally  puraned. 
The  writer  cnlla  hia  ayatem  "  a  lyatem  uf  conaervancy."  It  iB 
rualty  a  aratem  of  wanton  waate,  as  bad  aa  our  London 
ftyatem>  Ae  destroys  all  tbe  manorial  jpropertiea  of  the  fllth 
Hod  gets  only  a  little  gaa.  which  can  be  good  for  nothing  but 
hcutiDg  bia  fornacet  to  effect  Uie  dcrtniftion.     The  pUn  of 


ixeiitmcat  may  ha  doicritjed  in  a  few  worda.  The  materuU  ia 
carboDiaed  in  a  retort,  and  the  residoe  is  called  "  Foodrette 
coke*  TWa  aerrea  to  dpodoriie  fresh  ordure  for  transport. 
Ths  Duxtwc  of  ooke  and  fllih-  ia  aarboniaed'in  n  aart  of  double 
retort,  in  one  oompartment  of  which  tba  Bt«Mi  from  the 
miztore  ia  made  to  paaaoveraome  coke  rendered IncandMcent, 
by  which  hydrogen  and  cnrhonic  oxide  an  prodnoed.  These 
vases  serva  T«ry  wall  ftw  beating  thaiatoHa,  oat  ka*e  aeamtly 
any  illinnnatiag  power.  Tbe  waiter,  bowerer,  inaisU  "  that 
pondrette  coke  sorcharged  with  ordure  wiU.  gire  a  highly 
luminona  g«a.**  a  statement  we  ahall  beliere  when  we  see  the 

Eaa  flame.  Mr.  Hjckey  should  persnade the  Hindoot  to  adopt 
is  systan  of  oceaaattoa  along  with  tSieir  ordnra.  aad  than  he 
,  would  get  an  ilhiminatiog  gaa,  for.  aa  SirTbomaa  Browns  aa;a 
or  qnotea  in  hia  Urn  Burial,  "from  animals  are  drawn  good 
homing  Ifghta."  Vr.  Hickey  has  certainly  not  solred  the 
sawage  difflenlty. 

The  propertica  of  pure  w«ter  we  nrast  hetiere  are  at  praaent 
vary  UUl»  WBdantaod.  Aeoorimg  to  M.  Becqoerel  diatiUed 
water  acta  on  all  metals^  even  g^d  and  pUtinnm,  and  it 
leema  IDcely  that  ahsalntely  pnra  B^  may  really  ba  a  rery 
energetic  substance. 

W«  have  noticed  hefore  some  processes  derised  by  M. 
Phadter  for  giving  eebnas  to  metaia.  Ffndfng  more  preeiae 
detMls  wa  satara  to  tha  anMect,  siace  tho  isrentioa  is  likely 
to  intereat  aome  of  oar  readara.  Tba  procaas  consiala,  aa  we 
have  aaid,  iu  producing  a  layer  of  sulphide  on  the  aaifacs  of  a 
tfaickneaa  which  moat  be  varied  According  to  thfe  colour 
daairad.  Thas  on  brasSk  according  aa  tbia  layer  of  sulphides 
ia  varied,  f^ddea  yallow,  capper,  red^  mrnmot  blue,  Ught 
blue,  or  reodiah  blue  shades  can  ba  obtained.  The  colouta, 
moreover,  are  very  sotfd,  and  wilt  take  a  poliah.  The  prepa- 
ration by  whieh  moat  af  theae  effects  are  tiivcn  eamtmm  of  a 
solotion'of  ificrms.  of  hvpoanlphite  ef  soda  and  Itgrsa^  of 
acetnta  of  lead  in  a  litre  of  water.  When  thia  soluttoa  ia 
heated  it  decomposes,  and  sulphide  of  lead  ia  formed.  Tha 
object  to  be  eolonred,  thocfore,  has  only  to  be  imosersed  in 
tka  aotadhm  aaintninad  as  a  tampeeatva  Cram  IMP  to  tl9P 
Falu,  in  order  to  ba  oaated  with  tho  sulphide  in  ahadsa  aC 
colour  Tarying  with  the  duration  of  the  inuneraion.  A  few 
experiments  will  teach  the  exact  time  required  to  produce  the 
ahada.  Iron  ia  rfwaya  b^a,  sine  Tccaivaa-  a  bMaae  shade, 
oaBBnr  will  taka  tte  oaloua  nameA  abava  aseept  iha  gaMan 
jrellow.  When  in  tha  above  eolation,  aolphata  of  oopner  ia 
snbatituted  for  acetate  of  lead,  braaa  and  Imitation  gold  take 
ftst  a  beaotiftti  red  colour,  then  a  green,  and  flnafly  a  rich 
heaana.  MaiUad  effacta  aaa  ^  pmaneed  by  flsal  eoveriag  a 
braaa  object  with  a  lead  seiuJion  thickened  with  gum  trngn- 
canth,  drying  at  212^,  and  afterwards  introdueing  it  into  the 
hyposulphite l)ath.  This  last  we  may  say  keepa  unchanged 
wheo  emd,  and  can  ba  aacd  many  times  ovar. 

As  Tvgards  thia  solution  of  acetate  of  lead  and  hypoanlphitc 
oraoda  we  may  say,  althongh  Putcher  does  not  mention  it, 
thai  it  canstitutaa  a  ae^  good  haii  dym*  alow  of  coarse,  but 
harmless. 

A  verf  carious  and  impntaat  fiiat— if,  indeed,  it  ia  a  faot— 
is  mentioned  by  U.  Jonglet,  who  statea  that  nitro- glycerine 
and  dynamite  explode  in  canuet  with  otone.  Oeone,  as  our 
itadsrasra  weH  aware,  ia  oaly  known  in  tha  diluted  state, 
and  it  ia  highly  important  to  aaoartain  what  praportion  of 
ozone  in  the  air  is  auflLcient  to  cause  theae  substancea  to 
explode.  Since  th^  are  commonly  esiplored  in  situations 
(quamaa  in  tba  t^en  otmntry,  for  example)  where,  accordiag  to 
tha  metcorobgtsia,  osonn  ia  tolcmbly  oertaan  to  ba  found  in 
tbe  air,  we  must,  unleaa  H.  Jonglet  is  coatradictod,  look  on 
the  use  of  dynamite  even  as  highly  dangerous.  If  the  truth 
of  the  statement  be  eatebllahed,  we  have  explained  the  canae 
of  aoma  azploaiaaa  which  have  been  called  *'  apantaaaoaa." 

A  very  gdbd  snggastion  Ibr  an  air  filter  equally  appNeabla 
for  a  ventihitor  or  a  reapirator  ia  made  by  U.  Woaatjn,  who 

?ropoaea  to  place  in  a  ventilating  shaft  a  bag  of  aabestca. 
his,  like  cotton,  will  arrest  any  aoTid  particles  floatkiK  in  the 
air,  and  when  mnch  aoiJed  the  asbetos  cau  be  remowd  and 
made  white  hot,  by  which  all  organic  mattvs  will  be 
destroyed,  and  it  may  then  be  put  back  in  the  shaft  again. 
For  respirators  aabetoa  would  be  far  preferable  to  the  cotton 
#ool  propoaed  by  Dr.  Tvodall.  It  would  not  hold  moisture 
like  the  weol,  and  would  at  the  aame  time  be  moat  efficacious 
as  a  filter,  and  made  so  that  the  asbetos  could  be  easily 
removed  to  be  burnt  and  put  back  again,  they  mifht  come 
into  ttso  and  be  highly  rsoominendcd.  There  woatd  be  no 
obvlona  diflcaltiea  in  the  war  of  aflectaalljr  Altering  the  air 
admitted  to  a  large  bnilding,  but  we  agree  with  M.  Dumaa  in 
conaidering  that  the  snggeation  of  M.  Wocstyn  is  worthy  of 


LETTlffiS  TO  THE  EOITOB. 


[We  d»a«tb*ld  twrwiam  mpa—lbla  tor  «faBa|ilBtaD» 
of  oar  oeiTCapMdoBta.    Th*  Koitob  rsapntfaVr 

reqoaata  tbu  nil  eowmnnlottona  alioiM  oil  diswB 
ap  ai  briefly  aa  ponlUe.] 


*.*  AD  eoBiwiBloatiotia'  «h(HiMibe  addnand 
Bditok  of  tha  EitouaB  UBOaAliICSl) 
atreet,  Ck>Teni,  Garden,  W.C. 


toOe 


AU  abaooetaadFoit  OBleeOidM»tobei 
able  to  J.  FAisHoas  JSowAaoa. 


Ilaaftaaaae^  we  fear,  will  neaar  be  a  cheap  metal,  and 
alone  would  leeu  to  be  naoeptible  cf  no  artful  appliaatioB ; 
bat  we  learn  from  tlie  reaearcliea  of  M.  VaJoncieDoaa  that  it 
fbrmi  Tery  beautiful  and  uiefu]  alloy,  with  copper.  One  in 
particular,  containinic  onljr  IS  per  cent,  of  nianganeae,  i« 
alnoat  white,  and  in  many  of  ita  propertiea  ffieatly  reiemblea 
ateel.  Other  componnda,  we  are  told,  fbm  auperb  bronica. 
How  far  theae  may  be  capable  of  replacing  our  ordinary 
bronze  it  would  be  premature  to  apecutate  iu  the  preteut 
undeveloped  aute  of  tbe  induitry  of  maofcaBeae.  The  aame 
nietaUur(iat  we  have  mentioned  abora  baa  proenred  pare 
cobalt,  which  acema  to  be  a  mctai  that  ma/  aome  day  be 
.uiefully  applied. 

People  aometjmea  do  odd  thintEi  and  arrive  at  atrange  and 
nneipeetcd  reanlta.  'What  M.  Sidot  wai  driving  at  when  he 
earboaiaed  wood  in  the  .aponr  of  lolpliide  of  carbon  we 
canaot  imagioe,  but  it  ended  in  obtaining  cliarcobl,  which 
when  itmck  ii  at  lonoroui  as  a  piece  of  taeuL  He  then  got 
a  beti  turned  in  wood,  carboniaed  it  in  tbe  aame  war,  and  has 
an  inatrument  which  givea  a  aouod  like  that  of  a  ailver  brll. 
The  earboniaatioa  ii  only  superficial,  and  poaaiblj  the  bell 
raey  not  be  very  brittle,  as  it  certainly  would  be  if  it  were 
complete.  Beeidea  sulphide  pf  carbon,  the  anthor  calcined 
wood  in  the  vapour  of  wood  spirit,  and  ao  obtained  a  flbrona 
coke  of  silky  whiteneai.  This  ia  a  Very  carioua  reault ;  white 
coke  is  a  novelty,  and  it  would  be  intereating  to  know  for 
certain -what  docs  happen  when  wood  is  heated  to  a  carbo- 
nising temperature  in  the  vapour  of  woad  spirit.— JfeeAa> 
nic'a  Magtume. 


PHOTOGRAPHY  IN  BOTANY.— To  lllnatrate 
Tenaiion  and  the  nature  of  tbe  anrfaco  of  foliage,  pbo- 
togiaph;  aai;  be  ttuved  to  goad,  aeoount  -far  Bore 
than  la  now  commonly  thought  of.  A  eorreapondant 
of  tha  American  UttUtraiut  tayabe  baa  aeen  a  pboto- 
grapb  from  a  apcoimea  of  one  of  thecorlaeaoua-learBd 
oaka  of  tbe  Dutob  Indie*  wUeb  wa*  truly  wonderlnl 
Id  Ita  rcoderlng. 


I  would  bave  every  oae  wi1t>  wba*  be  >u»w»,  — d 
aa  much  aa  be  knawa,  butao  mar*;  and  thataoa  iD 
thia  only,  but  In  all  other  aabiecta:  For  aueb.  a  par- 
son may  have  aome  parilonlar  knowledge  and  expe- 
rience at  tile  natore  of  ancta  a  peraon  or  ineh  a  fbaa- 
taln,  that,  aa  to  oUker  tUage,  hnawa  ao  maivtiMO 
what  eyerybody  doea,  and  yet  to  keep  a  clatter  wMi 
thia  little  pittance  of  hia,  will  andertake  to  wrKa  tbe 
whole  body  of  pby-ilrka :  a  nee  from  whence  great  ia- 
eoBTwnleaeea  derlra  their  arlgtnaL  —  Jfoafiijyiaa'a 
£iaava>  

HAirKIWS'S  MUSICAL  IfOTATlOIT. 

Sib,— Aa  IBtaye  been  requested  to  aend  aa  exaapk 
of  tbia  nota^oa,  which  aeema  to  have  exefted  aome 
latareat  aaung  aaah  of  your  Boaloel  eeaderawke  pra- 
ter aimpllolty  «o  eonapMalty,  I  wlU  thortlr  aead  a 
familiar  melody,writien.  In;^  lamonablato  tatniB 
"  Tremolo  "  where  be  ean  porchaae  mualc  printed  on 
tbia  ayatem.    Kora  than  twenty  years  agn,  I  bui  lowed 
Hawkloa'a  taMmetiao  book  (the  oolgr  cofj  ba  pea- 
a*M«d),  and  nntil  yon  printed  tba  ooiaaioii  oboaa.  at 
C.    1  never  agala  aaw  a  alngle  bar  la  print.    Frtibablj 
Hawktaa'a  loatnictlen  book  la  In  tbe  Brititfi  Koeema, 
andperhapaaoapymay  belBtbeetoekuf  some  dealer 
ta  eld  and  lorgottai  maaio.    I  ahoaU  be  -vary  glad 


to  pnrchaae  a  copy  myaeK. 

I^aead  hardly  hfWrm  "Tremolo,"  that  be  but  \ 
MM  linea  of  tha  acaS  la  aay  poaltien  whIeh  llketa  blat 


'  pet 


bead  Hawkina  wrata  tbam  luepeadtenlar,  aad  if  I 
remember  correctly,  load  the  notea  froan  tba  bottom 
npward,  Jattaa  I  have  lllnatrated  tho  ayatem.  Tbejr 
may  of  eeoreo  be  wrlnen  from  top  to  bottom,  orhorl- 
lontally,  from  left  to  right,  iuit  aa  oar  oommaa  aot»- 
tlOB  la ;  I  think  tbli  tbe  preurabl*  way,  bat  1  nor  be 
prrjndlced  from  babit  In  faTonrot  wbat  la  familiar  to 
me,  for  after  all  we  might  And  tbe  ftraian  or  tbe  Japa- 
aeaa  laethod  of  raadiag  }aat  aa  goad  aa  onr  owa.  Km 
weis  niad  to  It,  Aa  Charle*  Oiofeeaa  weald  aay,  **  Ifa 
all  along  of  our  bronghtena  op."  I  don't  remartwr 
my  old  frfenrt  mentirmfni  why  nc  plncr'i  >tT»  ati^  ^irr* 
pendli'uUr  Imt  I  ^'iv..'  ;..■.  ^v..ll^,t  »ip*  c^niUi  hnvt?  HtiSf^ 
why  liH'  'lirl  t>(i,  9,ir  he  noA  [ireH;RiJ<matl>'  n  man  who 
cotud  ijivr.:  (I  rt!a.<iDii—, alia  factory  \a  hlnitfpjf  at  teaat— 
for  Bv..  >■  falili  ttiihtn  hdn  —  N,B  —  SUiniii  of  thoae 
faithf  v^T^  rather  odd.  to  aay  the  k4-<c  cf  rbtm,  but 
tor  all  III  at  hu  WHS  "■  joUrgiiod  fwlow." 

To  '•«<•  <mil  all  1  bee  (a  aay,  Ibal  I  am  quils  uoabla 
to  det^i'nljc'  Ha^'kinaa  oatation  more  iu^uiUy  tlinn  1 
have  lioTsi;,  no  Itftkfl  the  liberty  otidvi^inix  **  r  lautint,"* 
page  *jH,  I')  iiinrt,  on  paper,  fcafn.  and  iHWU-dlf 
digaet  luot  the  pujier^  buc  the  aymcm.  a.  1  Uaw  act  It 
foitb,  uiiL  duuljtinjE  that  a^  a,ituie  an  iutiuramua  ujt 
be  evldvQtly  ;»,  will  require  au  furtlK^r  tiUttcatiaa 
Hian  what  mat  [iruoee*  and  n,  ilttls  tb»a[>ht  t>a  the 
eat^act.  will  atr.ini  falin.  Tha  labnsr  can  barJIj  t« 
great,  for  "  Trviuoio  "  ha«  aucf^ac^de*!  in  tUu  atu'iupt  at 
tbe  flj^4t  irlAl,  n  tlilD^  whicLi  sfildum  occur?  in  worka 
of  gn-pit  dimoully. 

MOW  "  One  and  AH  "  ean  lb  Ink  ilio  tome  tn\  fa  nota- 
UonelmplertbanIlawkla*'*,raUiaraarpriBaamak  Ilti» 
true,  only  one  algn  viz.  aletter,  la  needed  (or  eaoh  aonnd 
of  the  diatonto  acale,  bat  tbe  ayatem  ia  not  conyanfeat 
for  treqaent  ehaogea  of  key,  and  the  notaa  Te«nilr« 
adjnneia  to  ladieata  their  tamporal  valne.  Tbia  ia 
ezpreaaed  In  Hawkina'  b;  rnryiag  tba  longtb  (oaly )af 
tbe  note  Itaetf  a  pretty  yet  eonelaaire  proof,  which  if 
tbe  leaat  complex  of  tbe  two.  ' 

Tbb  HAtmommnu  BLAoxnnTB. 


"F.E.A.8."  Airo  THK  NA0TTCAL  ALltAlTAC. 

8iB,-t  cannot  help  thinking  that  "  F.B.A-S."  la 
oztremely  unfortunate  in  hia  endearonr  to  faaten  tha 
duty  ot  raeompntlng  the  tablee  of  Japlter'a  eatelUtea 
on  one  ot  our  natioaal  loiaotlllo  eeiahllihinaiKii 
"  w.  E.  F."  baa  denied  tbe  propriety  ot  aeleoting  tba 
Nautical  Almanac  office  aa  tbe  proper  place  Ibr  eom- 
pntation*  ot  thia  natore,  and  '■  F.R.A.8."  cordially 
agree*  with  blm,  and  abtfta  the  reepaiMlbUitii  oa  t» 
the  Boyal  Obaerratory,  which,  I  tblak,  is  atiU  n(a» 
inappropriate,  aa  it  moat  be  unlTersally  admitted  that 
tbe  object  for  which  aa  obserratoiT  ia  ealabliahed  aad 
maiuaiaed  ia  b*  laak*  obaaraatiaBa,  or  to  give  tha 
mean*  of  forming  Uble*,  but  not  to  astaally  «aleiilata 
them.  But  I  abould  adrUe,  eince  "  F.R.A.S."  la  a» 
extremely  anxhme  to  have  new  tablee  eonrputed,  that 
he  maatbm  tba  snlqect  to  hi*  friend  tbe  Aatraaemar 
Royal,  who,  I  think  I  may  tentire  to  aay,  will  coa- 
rinoe  oim  that  the  Boyal  Obaeruuory  la  nut  tbe  place 
for  eoiiducting  calenlatlon*  ot  aacn  a  nature. 

It  nraot  be  admitted  with  pain  tha*  thia  eonntry  ba* 
never  abowa  itaelX  ready  in  tba  laboriona  work  at 
computing  tablea  ot  planet*,  Ac. ;  and  every  epbe- 
merla  that  I*  prorided  by  tbe  Kruitlcal  Almanac  Office 
ia  aaleulated  from  table*  compiled  by  forelgnen;  and 
it  aeeme  probobls  tbaaUtadlaonaaion  et  tbe  eleaiaala 
of  tha  Jovian  ayatem  wiU  be  let t  to  aome  diatiagniah*& 
Continental  astronomer,  unleaa  "  F.B.A.S."  ia  wSllng 
to  undertake  the  labenr  blmaelf,  and  eo  i«nder  him- 
eeir  fannaa  even  amona  other*  than  the'  reader*  ot 
your  exoellent  padadioi^  Okioium. 


ASTBOMOlCrGAt., 

Sib,— Allow  me  to  tender   ray  aiaeoae   tbanke  to 
'  F.aA.ti.'- tbr.Uarep^' «*  «>*  I8tl»ait.    Althaogfa.! 
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bellere  I  am  ft  iUr  smatoar  Mtronomer,  jet  it  U 
ooly  Utel;  I  hare  bees  a  praoUoal  observer,  eo  am 
not  a  fair  judge  of  wbat  1*  in  trath  a  tcit  for  a  good 
•peealam. 

Vor  InitasM,  tbaoretioaUy  a  Terr  line  apMlDen  of 
5|ln.  aperiure  ehonUl  dirfde  a  doable  but  iff*  apart, 
sod  ((lv«  a  gllmpie  of  a  ■•come"  of  tMaMBdard 
macnitude.  Still  there  raaj  te  donblaaa  bA-ITiBart 
aniri2  matf.  "eomea"  tliat  tbe  floesc  ttn.  coriUTiiot 
maater,  rendering  teeta  appareatlT'eaipT**'^"''*")^ 
cxtiemolv  aerere.  JSiyo,  "  r.B.A.S." nM— taiiiaiid 
whr  daublea,  As^  that  in  troth  mayta 
iotlUaltat. 

32  Odoaia.  q  (MoMa  and  Z  Boiitaa, 
takablfrdMded.  aart  being  tried  three 

/f  BoSan,  and  y  Andntmeda,  both  elongated,  but 
waa  onable  to  decide  aa  to  the  notobing  of  the  latter, 
the  deflnltion  waa  notateadr. 

3S  Equulei.  128  Pi  Piaoea.4  LfDcta,  and  121  Pxx 
Draa  Major,  all  ctaarlr  divided —the  third  hardeat, 
and  I  can  nardlj  think  it  oan  be  bat  l"-t  apart ;  tt 
•eema  oearlj  !"•  apart  only. 

a  at  LTncia.  (His  name  la  almoat  illegible,  a«  T  am 
not  aware  whetber  M  ia  24  or  31)  The  fir«t  atar  on 
"F.&A.&'a"  Hat  I  bare  not  the  BJL  of,  setther 
bSTO  I  it  fniM£traTe'a  eatalogae. 

«>  SqunM.  C  a1«ara  nnderatood  this  W  be  atriple 
of  1-3"  and  4*  apart,  ao  aometime  bade  tried  to 
dirtde  tbe  elaaer,  aa  I  fancied,  of  the  two,  after 
dlvidlDg  the  Wider,  bnt  did  not  aueoeed,  «hc  altitade 
being  low.  I-notlevd,  though,  a  atar  about  If'  to  the 
rii^«(  «t  and  baioK.  MrTNofman  LoekrVf  T-B^> 
waa  mjr  aatbority. 

14  Lrneta,  14S  I^onia  Z  Canori,  and  t  CjKBl. 
BeadUr  elongatad  all,  strongly  notebed  the  ftrat, 
plainly  the  SMood,  and  te  my  anrpriae,  gave  a  clear 
and  dlstiBCt  pair  of  diaca  to  t  Canert  (I  divided  the 
flrat  with  fall  aperture).  J  Crgni.  waa  almoat,  if  not 
quite  divtttdj  abowed  a  ijl  iiiMwia  111111 

With  nnrd  to   light  on  aMIia  <«*■■  «ka  large 

minor,  w«h  an  apennie  of  jmrmmr  *>.,  pUks  op 

thatmaOaat  "comes"  to  yOaiHii>u33«F>atPrii>hlni, 

IS  Ifosaaamtla  v  (Ka)  Catl,  mad  ff  ancltmtt.  tho 

amaller  doea   the  same  with  Mmdrfte.  aaiaper- 

tore ;   wtb  parsevoranca  the  aaaOkr  A  aperture) 

liieka  ap  tlie  "eomea"  to  a  Urm,^  Om^  fSlnginia, 

J  Orionia,  a*  Canori,  and  o'  Ortanla.   U  oaaUy  vioka 

op  the  triple  o*(Omieron)  Cygnl,  bat  J  have  bean  almost 

rare  I  have  aeen  a  fourth,  but  I  find  tb<t  Sair'h  mi 

Webb  put  it  down  aa  triple. 

0  Or.onia,  tth  and  «th  atar.aaaily  aeen. 

Can  "  F.8.A.8."  teU  me  the  amalleat  aperture  It  Ja' 

poaalble  to>ee  the 6  wlthf    Mr.  Cooke  telle  me  a  31 

of  hie  afaowad  them  -,  and  in  QuiUeman'a ."  Heavena  " 

1  alao  ilnd  it  ao  atated. 

There  U  one  point  In  "F.K.A.8.'a"  latter  I  cannot 

make  ont.   He  apedm  aa  though  a  aft.  mirror  were 

neeeaaary  to  see  ttieaateUllea  m  Uranus.    According 

«o  Arago,  an  IBln.  matallie  mirror  Is  amply  large 

«oongh,  while  their  caact  period  of  revoloUon  waa 

detarmiaedtgraa  nis.  Tefraeter.    Moreover.  I  have 

ODoe  or  twlaa  thoaght  I  cllmpaed  them  In  a  10|ln.  with 

Browolng'a  mirror  aaedaaan  Herachellian,  or  front 

viewed  teleioope.    Having  for  the  laat  moatli  beat 

wateUng  Uranua,  with  two  frienda,  I  have  paid  a  little 

attention  to  it,  and  one  of  my  frienda'  91n.  rafraolor, 

I  am  informed,  ahowatraoea  of  tbe  largest  satellite. 

However  there  ia  a  capital  teat  aa  to  tbe  capabilitlea 

afatalaaeqpatoaeetbem.   BeMraaa  0>  aad  ^' Capri- 

aotal  ia  a  eleae  double,  imderS"  apart,  and  of  17  maf . 

aaoh.   Any  taleaoape  that  with  a  power  of  AOO  wik 

elearly  divide  tbia  doable  ia  capable  of  pieking  np 

the  tsaolaageat  aatellltea,  wmtber  8 and  ■*.  Andlmar 

nmaik  my  tot  Jnat  dividea  them  with  a  power  of 

7M,  wfaUa  an  Uln.  Merr  wUIdMdethan  cleanly  with 

'Of  sen. 

*  Onienm  "  try  oa  a  teat  u*  Boatai,  10  Draooala 


awwerof  sen. 

Win  **  OmicRni '  vry  aa  a  teat  u'  jo 
y  Oateaa  Beiealla, «  E<{auW,  u  Leonla,  and  4  Aqnaril  f 


a  Uwts  Mmobia 


Q088VIOII8  rOR  HOiliSBS. 

Aa,— I  should  be  very  sorry  to  atrlve  to  deprive 
Str.  Xvtoa  of  the  credit  of  being  the  Inventor  of  tbe 
ontveraal  Joint,  but  I  believe  It  to  a  univaraal  fact  that 
Hood  Invented  It  long  before  Mr.  S.  waa  born.  The 
only  .portion  of  it  aa  applied  to  driving  mill  atonea 
(bat  ne  can  lay  aay  claim  to  la  the  ontwaid  ring, 
iriiioh  he  aappoaea  ari,;inated  with  hlmaelf ;  but  it  Is 

gnita  a  oemmon  method  here  ot  bavlog  the  atones 
nUt  ronofl  a  metal  ring  for  tbe  same  purpoae,  which 
*"  I  the  advantage  of  not  eeenpylAg  any  jjiortion  of  the 
I  of  the  atone,  aa  Mn,  &^a  deea.   I  have  metal 


which  he  ealia  "iaeoaapreheaaible,"  ariaea  from  Ua 
own  vague  way  of  expieating  hlmst-tf,  as  I  am  quite 
certain  that  aay  ordinary  iniallect  would  be  aa  well 
able  to  comprehend  what  ia  meant  by  the  "  centre  of  a 

ioamal "  aa  by  the ' . . — .    ~    .- 

Mr.  Evana  ez  '  ' 

letter?    "All _. 

line:  it  will  then  be  aeen  fhat  the  atonea  can  oe  hnog 
at  iui.  or  lOin.,  or  any  iwttrmediate  dlataace,"  Ac 
Doea  he  mean  that  beeaaoa  4he  "  eentrea  are  equal," 
Ac,  that  therefore  the  tttaiiia  can  be  bung  aa  atated  7 
I  may  here  atata  tliat  fbe  "clobe-betd'baa  naailj 
auperaeded  tbo  "aufamasfliaiat "  In  all  the  large  mllU 
in  irelaad.  J.  BHAsra. 

P.  8.— In  a  Taaaaa  laMir  df  mine  (quoted  by  ■ 
Evans  on  p.  11)  thaaa  la  •  ^erical  error.    <>'">■  "  < 
read  "ends." 


I  by  the  "  eeatre  of  an  invention."  Wonid  <^lader  teeth,  when  revoli 
explain  the  loPowing  sentences  in  his  flrat,  fllB  opening  the  cotton 
kU  tbe  wbMbm  are  aQual  In  length  m*'  MW^ad  Art  to  the  bott 
'   '       '  ~    '"      '  !■  ihatil  ten  to  strike  against,  and 

tim'diij,  wlilah  paues  through  the 
tim  cMHn  is   then  passed  on    to 


For  "foal ' 


Sib,— As  tbe  subject  in  question  Is  one  in  which  we 
are  all  interested  more  or  [ess,  aiay  I  be  permitted  to 
make  a  few  remarks  thereupon  ?  Flrat,  I  would  re- 
apectfnlly  aak  Mr.  B.  K.  Smith  If  we  are  to  nnderataod 
him  to  aay  that  tbe  oroaa-wiad  In  hia  bedatone  waa  the 
cauae  of  the  trouble  be  bad  with  the  neok  of  hia 
'V'hdler 

Aad,  aecondly,  with  all  deference  to  hia  opinion,  I 
beg  leave  to  differ  with  hia  theory  of  millatone 
balaace.  In  answer  to  "  Oumberland  5owhn,"  he  aaya, 
"Put  tbe  atone  in  mnnlng  balance,  and  the  lomr 
■plndle  will  make  the  atone  bang  ateadier."  Will  it 
do  BO  ?  I  trow  not.  The  long  aplndle  will  cauae  the 
atone  to  hang  more  aluggiah,  and  tbe  oonaequent  drag 
on  the  face  will  cauae  the  aplndle  to  vibrate,  on  ac- 
count ot  Ita  Inordinate  length,  to  the  detriment  of  tbe 
ncck.aadeven  the  toe  and  driving  gear.  I>et"C.J.'' 
cut  hia  aplndle  ao  aa  to  bring  hia  bearinga  within  the 
line  ot  gravity.  The  balance  will  become  thereby  more 
sensitive  when  tbe  atone  la  at  ita  proper  velocity.  And 
if  the  caae  were  mine  I  wonlddo  away  with  the  croaa- 
bar,  which  la  not  tbe  best  arrangement,  on  account  of 
the  exeeaalve  friction  of  the  driver  faces,  whiob  are 
also  not  unfreqiieiitly  out  af  line  with  tbe  centre 
bearing,  and  rnplaae  Jt  mil^A^eod  Universal  Eynot 
And  I  dare  veatSMna  WMWVMtt  he  would  have  no 
farther  trouble  wMh  Wa  IHI^  and  enperior  work 
would  be  the  reanlt.  Taoi.  EvAiia. 


let  Into  the  eye  of  my  atonea  tor  tbe  "bearinga  to 
i  tn,"  wfeioh  1  ooBtiderma  imardveiiMnton  Mr. 
■.«  "loMiMM  rlDff,"  aa  there  ta  than  no  neoeaalty  for 
■aMvg  one  «(  the  rlnga  oval  When  I  read  Mr. 
MM  lamtiiHea  «t  «a  tBvaatlon  I  thowrtie  he  only 
referred  to  On  "■'•Ml  'ttmg,"  or  I  abonn  not  have 
MMNaM  H  «t  till,  Meaaae  I  did  not  eonaider  the 
-^  -  —  -  iMovtBant,  bat  quite  tbe 
.  aawmtaion  atTempIeegae, 
heot^rlBgftiiwaaMdWtaMMf ;  and  I  now 
«tMMt4Mr  'ko(it«a  «ar  «d«iptmK<«k»  mrtl  ahape  are 
«m»  «HBMM,<aa  M»  kadta  Msert  to  It  la  order  to 
■■••  «•  Ihfvr  ifdniMlt  •w  Mne  «a«an«e  from  the 
MMn,  whl«h  la  «et  •mtvmmf  t«r  cbe  paMeee  of 
lartliig  a  "imtvmnftma  joint.**  a. ttaveeeea  -n  hole 
AMIadtamagh  flie "eeek^head  "'<«  a  aurinme  near  die' 
— L  anda  round  pla  dilwii  «a,lewHag  »noa^  of  it 
geaMng  an  both  riOaa  oTlke  apladleTn-  the  etitward 
r**re«tao, audit  woilcMa*  tneaaHIt  werethe' 
htos  at  fbe  outward  Mac.  Bat  now,  BIr,  before' 
fWfcaMX.  Uinm  tbfe  twplrfaffcai  he'wanta  relative; 
«v  mk  MMaane  <meh  apaean  te  kim  "  incompre-' 
banaitaa"— aaaay,  iMt  ^  the  'ceatrea  of  all  the 
ioomala  awla  «lwMjaar*«Mart)drole"— I  tblnklt' 
nHaatarrio  refkr  to  bia  litimei  twiamanlcatlon,  where '-, 
basMttiult  "an  the  cniraa  aie  equal  in  length  Mdi 
llB*,''and  to  lak  Mm  what  he'meanB  by  "eennea?*' 
In  Mt  laat  leCter  be  eaUa  <hem  "the  ceatrea  of  Ida 
tatanHan,*  fram  wueh  I  eonelode  that  the  dilBcntty 
IM  «iv«tHNtd  <|B  ncoaaSlag  Ike  two  statements 


SHODDf  SAirar&CTtTBE. 
8t»,— A  "wUl^,"  a  "wiUaw," a  "devil  "aro  only 
different  names  for  Itte  aame  tiilDg,»nd  ia  not  a  aboddy 
macblne,  nor  would  it  anawer  for  o*e.  A  willow  la  the 
first  machine  that  wool  (not  eetton)  paaaea  through  lor 
the  purpose  of  opening  tifi  wool  and  knocking  out  the 
dye-atnff.  Sliaady  doea  not  roqaiie  thto  operation, 
aad  therefore  doea  not  go  into  tbe  witley,  bnt  Into  the 
"  teaser."  A  ahoddy  machlna  oonsUts  merely  of  a 
drum  or  cylinder  about  Hit.  dte.  by  2i>iu.  wide  (work- 
ing In  a  frame  aimtlar  to  a  large  grindlng-slone),  and 
a  pair  of  fluted  rollers.  Tbe  cylinder  la  made  with 
two  metal  drum  rlnga,  covered  with  inch  thick  timber, 
on  which  are  aorewed  or  bolted  ^m  laga,  about  liin. 
tbiok,  and  any  oonvenient  breaMk  Tfaeae  laga  are 
divifled into spaoea  aboat  jrin. aaoMBrjand  tbe  teeth 
are  placed  alternately  la  eatih  raw.  They  are  steel, 
and  may  be  any  ahape   «itfaenon»d,aqnare,  or  oota- 

gontL    They  are  about  -4a.  tbtek  at  the  butt,  and 
M 

taper  to  a  point.  They  projo«t«bont  lUn.  beyond  tbe 
timber,  and  are  generally  kept  In  enougn  from  tbe  end 
of  tbe  lag  to  admit  of  a  atout  )ln.  hoop  being  driven 
on,wUeh  keepa  tbe  laga  from  flying  off  la  caae  any 
of  tba  aerewa  ahonld  break.  When  the  cylinder  u 
placed  la  ita  bearinga,  a  i«at  ahould  be  nude  feat  on 
tbe  frame,  and  near  enough  to  the  cylinder  Joat  to 
allow  the  teeth  to  paaa,  and  then,  with  a  piece  of 
ooarae  grindstone,  grind  all  the  teeth  to  an  -equal 
height  While  thia  ia  doing,  tbe  cylinder  ahonld  be 
driv«ntbereveraewajtothewayltlato  work.  The 
burrprodnoedon  the  top  otthe  teeth  by  this  opera- 
tion la  the  principal  feature  la  the  machlna'a  aSeetive- 
neas.  After  the  maobiae  baa  worked  aome  time,  the 
burr  wiU  get  en  tbe  oppoaite  aide  of  the  teeth.  Tbe 
mlinder  ahonld  than  be  reveraed  tn  tbe  fnune.  Tba 
anattor  axia  of  the  eylindfir  ahould  be  long  enough  to 
have  a  driving  pulley  on  each  end,  or  to  remove  the 
pulley  from  one  end  to  the  other.  Tbe  oyUader, 
when  at  work,  ahould  ga  at  leaat  800  revdutlona  per 
minute.  Acroaa  the  frame,  and  aa  close  to  the  cyua- 
der  as  possible,  are  two  fluted  rollers,  through  which 
tbe  rags  pass.  Tbeae  rollera  work  In  a  f,^  at  each 
end.  The  top  one  la  kept  down  by  weighted  levera. 
The  amaller  theae  rollen  are  in  diameter,  eenaiatent 
with  Btrengtb.  the  better.  Tbe  ragn  are  lud  thin  and 
even  en  a  feed  (which  I  suppoae  &ea  not  require  any 
deaeriptlon).  Tbe  whole  maohine  iacaaedlnwith  a 
provialon  to  take  ont  tbe  aboddy  from  under  the 
macblns,  and  a  Una  for  ventilation.  Tbe  rollers  and 
feed,  wbiah  go  very  slow,  are  driven  from  the«ylln- 
der  ahaft.  Tbe  operaUoo  cannot  be  called  "  tearine," 
aa  tbe  rags  are  "  f  settcd  "  airay,  aomething  like  tlie 
eiaeker  of  a  whip. 

J.  SaxsrE,  Templeogna,  Co.  Publin. 

Bn,— On  reading  this  week's  number  ef  the  Ui- 
cnitjiic,  1  waa  struck  with  "Oltcbe  Baoito's"  very 
abrupt  remarks  on  "  Scrutator" and  tbe  shoddy  maau- 
faoture,  and  It  occurred  to  me  that  it  wonId  luve 
been  better  for  "  CItijbe  Manlto,"  if  he  had  remem- 
bered tho  time-honoured  pnvero  "  That  they  who 
live  in  g1a>s  bouses,"  &o>  Now,  I  have  to  charge 
"  Gitche  ttanlto  "  wUb  the  same  fault  that  he  laya  oa 
"  Sorntator,"  vii..  that  be  baa  jumbled  together  the 
wtllowing  and  seutobing  macbtnea,  at  uplied  to 
cotton  manufacture,  and  alao  with  raahing  headlong 
Into  .print  when  he  la  not  thoroughly  acquainted  with 
bis  subleet.  aad  I  would  further  Impose  upon  bis  ine- 
moiy  foe  flrat  Ibw  wordaof  your  quotation  from  lion- 
tatgocTa  Seaays :  "  I  woidd  have  tyan  one  write  what 
he  iniowa,  and  aa  much  aa  bo  knpwa,  but  no  more."  I 
see  that  be  baa  conaoltad  one  of  our  beat  encyelopc- 
tllas  on  tbe  ancdeot,  hot  It  would  be  beat  if  answers 
on  BifQepta  of  manutaetaraa  conld  be  glvea  by  prao- 
tisal  iMiaena. 

Row  Ote  machine  described  by  "  Gitcbe  Xanlto'" 
iatbe.tooteber.  TbowUlow  la  an  entirely  different 
imirtiiBe,  aad  Ia  very  often  termed  the  devil; 
tt  conalttt  of  one  large  ayliader,  containing  aboat 


eight  rows  of  spikes  or  teeth,  and  making  300  to  400 
reroIntlOBS  per  mluute  ;  there  are  also  two  or  three 
roars  moae  of  the  aame  kind  of  teeth,  taatened  to  the 
cover  of  the  cylinder,  and  ao  artanged  aa  to  allow  tbe 
""*■"'  "~  —•---  revolving,  to  paat between  them, 

tton  and  dMMB|;  down    tho 
bottom,  "Where  dhan  ia  a  grid 
so  free  ttaelf  from 
bars  aC  tbe  grid, 

_  the  naiMne  de- 

aaribdlfey  "  Gitcbe  banito." 

I  tlMk  It  would  be  an  advantage  to  the  Shnr  An ic. 
If  aone  gwraon  would  give  a  daaariptieii  «(  The  ma- 
'-'—•  aad  procasaea  of  the  etnaaa  — iiafaUiire,  for 
Wer  has  a  large  alronlaaaa  ta  tbe  diatriot  of 
Dart,  aad  yet  it  scarcely  erar  •SBtalat  a  scrap 
«I  waKMr  relating  to  ita  auple  trade.  For  myself  I 
shall  be  glad  at  any  time  to  answer  to  the  best  ot 
mr  ability  any  question  appertaining  to  this  branch 
of  our  lodoatqr.  Iactobt  Lad. 


Stoofaiart, 


PHOTOQRAPHT. 

Sib,— I  moat  apologiae  for  not  answering  "  Photo  " 
belbre  tbia,  on  tbe  enoject  of  "  Toning,"  bnt  the  fact 
la,  I  did  not  receive  my  EttOLiaB  Hbcbamic,  as  It 
went  down  es  ^ard  the  nnf  oituute  atnanier  Kor- 
aiaody. 

1  presume 'ttaat  "  Photo  "  waata  to  tone  a  trans- 
parent positive,  not  negative.  Be  may  have  beenpar- 
Ually  led  to  aay  negative  through  my  saying  so  In  my 
last.  I  ahould  have  aald  poaitive.  I7ow  ariaea  ano- 
ther queation.  la  tbe  queritt  going  to  make  e«me 
tranaparenolea?  If  ao,  aa  they  of  course  will  be  done 
at  home,  be  can  span  mora  time,  and  with  that  Idea, 
let  blm  develop  with  pyro,  Inatead  of  Iron,  giving 
about  three  timea  tbe  length  ot  expoaure,  Tbia  gene- 
rally glvea  a  warm  tone  and  pleaatng— like  a  light 
chocolate.lAnotherway  Is  to  develop  with  Iron ;  do  not 
intensify  ualeaa  t>ery  tblo,  and  after  fixing  pour  over 
a  dilute  eolation  of  ohL  gold  1  hia  will  tone  rapidly 
and  pleaaantly.  In  aome  eases  a  grain  of  blcblor. 
mereory  added  to  the  gold  aolntlon  Is  good,  but  for 
iny  0wn  working  I  dispense  with  mereory,  anlees  for 
BegativM  I  only  want  to  use  oaea  or  twice.  •■  Photo  " 
mustremeMber  that  In  all  cases  a  transparency  moat 
be  f  idty  expaaed,  certainly  rather  over  laaa  onder,  in 
'  ordar  to  get  full  detail.  l  auppoae  thort  be  knawa  bow 
to  monnttthem  cither  for  the  atereeacepe  or  acreeo?  If 
not  I  win  tell  him  at  a  futura  tima. 

Kay  I  auk  "Photo"  to  be  a  little  mora  explicit- 
^WmHoM  «T  house  doea  be  mean  T  Dark  room,  or 
atudio,  or  workshop  7 

Then  he  saya,  "  He  aometimea  Bnda  a  ring,  or  more 
than  one  aolariaed  place."  Ab  t  I  knew  what  that 
la.  Pvehad it  all  befora  now.  Llaten.  These  rlnga 
(tranaparent  spots  of  course)  are  caused  by  pouring 
the  developer  on  that  portion  of  tbe  plate  where  these 
ai>ots  are  afterwards  produced. 

DooatpoMrthe  developer  on  one  a|mL  Sweep  It 
gmtty  ever  tbe  plate,  at  the  aame  tune  tilting  the 
plate  by  a  twiat  of  the  wrlat  ao  that  the  developarmay 
paaa  over  the  whole.  Solarlaed  apota  moat  of  eonrae 
be  eanaad  by  actinic  light  (white  light)  toooUng  tba 
negative.  Pediaps  a  email  hole  in  tne  back  or  in  tbe 
camera  Itaetf,  or  it  may  be  aome  organic  subatanoo 
fanen  and  ao  piled  np,  and  reduced  toe  allrer  during 
exposure.  In  all  snob  oaaea  can  muat  be  taken  to  try 
and  aacertaln  wbere  tbe  fault  Ilea.  First  look  at  your 
baek  (duk  alide).  If  that  ia  llgbt-tlght  try  the  ca- 
mera. If  all  right,  look  to  the  wtadewa  ot  your  dartc 
room,  put  out  ot  the  way  all  organic  matter  well 
dean  your  i^ataea  (away  from  the  darkroom),  and 
aflao  aee  tbat  yonr  dvk  slide  Is  clean  and worics  freely. 
As  it  is  very  unlikely  that  ttis  oaused  by  the  lens  nn- 
leaa  that  ia  atmcfc  direct  by  (be  tun,  why  be  need  not 
trouble  blmartf  about  that  part  otthe  fomtnire.  How- 
ever, tba  beat  afaade  Tor  tba  lena  la  an  lustaataneoos 
shutter.  If  be  wanta  to  know  bow  te  make  one,  with 
yonr  permlaaion,  Mr.  Editor,  I  will  ahowbim  bowl 
made  mine. 

The  want  ot  allter  depoalt  on  the  lower  parte  of  tbe 
faoelthlnkleaaexillalnina  fewworda.  "Photo" 
geta  all  hia  Hglit  to  atrtke  doien  on  the  alfter.  la  it 
not  ao  7  It  ao,  let  blm  get  a  board  and  cover  it  with 
pure  while  pwer,  and  place  it  at  such  nn  angle  aa  to 
reflect  the  lignt  oa  to  the  lower  part  of  the  Bitter's 
face.    I  thidc  he  will  find  it  all  rlglit  tben. 

Photo,"  and  others,  aro  welcome  to  what  Lean  tell 
them,  for  I  would  not  give  a  "  fig"  for  a  man  «ho 
"  hoards  np  "  wbat  he  knowa  wlthoat  telling  otberi>, 
i  e.,  of  eonrae.  If  It's  worth  knowing.  At  tbe  aimu 
time  I  hold  with  one  of  our  correapondenta,  who  saj'a 
that  people  should  write  wbat  th^  know,  not  what 
they  think.  Mos. 


CASE  BABD^INfi 

SiB,— There  is  an  applleathm  forletten  patent  for 
oaae-bardening  fh>m  a  Mr.  Armitage,  of  Kirkatall, 
near  Leeda.  The  following  la  sometbiog  like  the 
proceaa : — A  qnantlty  of  pulverised  pmsslate  of  potass 
Is  put  Into  a  wrought  iron  retort  open  at  one  end. 
The  retort  ia  put  on  the  Are,  and  aa  aoco  aa  there  Is 
beat  enough  oommunleated  to  make  the  mixture  boll, 
tbe  article  to  be  hardened  ia  plunged  into  tbe  boiling 
mixture,  and  after  it  becomea  re<fbot  It  la  taken  out 
and  immersed  in  cold  water,  and  tbe  process  ia 
Dniahed.  Wbat  I  want  to  know  Is,  Whether  this  Is 
an  old  or  a  new  process.  If  the  former,  then  It  would 
l>e  aa  Injustice  to  every  manof  aetuier  that  hat  to  cane- 
harden  hlB  iron  by  tbe  prunsiate  ot  potaaa  process;  it 
new,  then  the  gentleman  baa  a  right  to  bis  invention. 

I  for  one  recollect  to  have  caee-hardened  by  tbia 
procesa  2S  yeara  ago,  with  tbia  exception,  tbat  the 
open  end  of  the  retort  waa  aeaUd  op  with  a  luting  ot 
clay;  and  I  have  often  praoUaed  thb  aame  prucess 
since  that  time.  I  ahould  take  it  aa  a  faronr  if  those  of 
your  readera  who  are  Intereated  in  case-hardening 
would  give  an  opinion. 

I  waa  going  to  compliment  you  on  the  improved  form 
of  our  Mechanic,  but  It  would  be  folly  to  do  so  on  my 
part.  Tbe  recent  issue  speaks  voluoies  of  Itself,  and 
will  carry  with  it  ita  own  lecommeudation. 

St.  Oeobqb. 
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STEVENS'S  IMPBOVEMKNTS  IN  COOKING. 
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STEVENS'S  IMPBOVEMENTS  IK  COOKING. 

Su,— In  No.  248  joa  UlMtratad  ail  improved  kitoben 
ruige.  I  §end  you  benwtlb  drawlnnuid  deterlption 
of  a  new  oreo,  lalaljr  paMnted  by  Mr.  Ebenezer 
StcTon*,  of  Margate,  wtaleb  aeenu  cupable  of  cooking; 
almoii  anrlblns-  Fie.  1  rcpietenU  tbe  oren  aa 
arranged  tor  roaatiai;,  u  all  the  space  of  tbe  oren  If 
required  tor  tbat  pnrpoce,  wltb  tbe  revolrlng  baking 
plate  and  diih  upon  tbe  bottom,  •bowtnf;  the  door  at 
tbe  back  partly  opened  tor  baating  or  other  pnrpotee. 
Ttie  book  U  turned  aa  reqoirod  br  tbe  knob  which  i> 
made  to  turn  round  tor  turning  the  meat  on  the  book. 
An  ordinary  hook  or  books  are  uaed,  or  the  book  or 
bookt  ahown  in  Fig.  11.  Fig.  2  rapreaenta  the  oren 
alto  arranged  for  roaating,  bdt  with  the  knob  or  coned 
or  flat  cover,  top  or  lid  with  a  hole,  circle,  or  ilot 
iormed  In  the  cover  thrown  back,  ilmllar  to  the  lid  of 
a  teapot,  to  enable  the  cook  to  observe  more  easily 
the  proinvsa  of  the  cooking ;  this  knob,  cover,  or  lid  In 
some  eases  is  made  a*  shown  in  Fig.  1,  bat  In  this  case 
a  straight  or  arched  band,  rod,  or  other  support,  is 
llxed  serosa  an  opening  at  the  top  of  the  oven,  having 
in  tbe  centre  a  hole  or  otherwise  to  which  areattachea 
books  to  revolve,  so  that  tlie  hollow  cap,  lid,  or  cover 
will  lift  up  on  a  hinge  or  hinges  to  watch  the  roasting 
of  tbe  meat  withont  being  suspended  to  the  bottom  of 
tbe  knob  Itself,  and  in  other  cases  a  slide  cover  Is  used 
Instead  of  a  cap  or  cover  to  place  over  the  hook  or 
books  without  any  binge,  and  in  otlier  cases  a  eap  or 
cover  without  *ny  hinge.  Fig.  S  represents  the  oven 
aa  best  arranged  for  baking  meat  with  or  without 
pudding  and  potatoes  i  the  revolving  baking  plate  is 
now  upon  the  bottom  side  rtrns  or  langes  of  the  oven, 
and  the  baking  dish  upon  the  baking  plate,  and  the 
revolving  baking  dish  stand  In  tiie  disb,  showing  the 
door  of  the  oven  partly  opened  tor  turning  the  dish, 
and  the  knob  or  cover  thrown  back  for  looking  Into 
tbe  oven  to  see  the  progress  of  the  baking.  Fig.  4 
represents  the  oven  as  arranged  for  baking  pies,  pud- 
dings, pastry,  bread,  cakes,  or  any  food  required,  wltb 
two  revolving  baking  plates  upon  the  side  rims  ur 
flanges  of  thuoven,  and  if  It  Is  required  with  a  large 
oven,  more  than  two  shelves  can  be  used,  and  each 
ilielt  or  shelves  can  he  nted  to  suit  the  fire  or  tbe 
food  to  be  baked.  Tbe  cover  or  knob  and  door  In 
this  Fig.  am  both  shut.  Fig.  S  represents  the  oven 
baking  dish  with  tbe  revolving  gridironed  baking 
dish  stand  placed  In  the  dish  in  an  Inclined  posi- 
tion ;  It  stands  upon  ibe  rim,  and  tbe  legs  side- 
ways, forming  a  small  toaster  without  using  the  oven 
'  for  chops  and  small  articles  of  food.  The  small  eap 
piece  at  the  top  with  two  hooks  drops  on  and  holds 
fast,  and  is'  added  it  required  when  tbe  stand  is  uaed 
•s  a  toaster,  or  an  ordinary  pot  hook  or  pot  hooks 
double  at  one  end  mav  be  need  with  this  stand  without 


this  cap,  or  even  withont  any  hook  or  hooks  at  all. 
Fig.  6  represents  a  piece  of  sheet  iron,  the  top  or 
circle  part  with  tbe  edge  turned  down  to  bang  on  the 
front  of  the  oven  about  half  tbe  way  down  or  more  If 
required,  when  the  oven  is  used  tor  baking  bread  or 
pastry,  to  keep  the  direct  heat  of  tbe  fire  from  sosrcb- 
Ing  the  bread.  Fig.  7  represents  the  revolrlng  grid- 
ironed  baking  dish  stand  for  the  oven  on  Its  feet  or 
legs  as  used  for  baking  pnrpoeea  Fig.  8  represents 
the  removable  rods  or  cross  bars  with  the  hook,  which 
goes  scross  the  hole  or  opening  at  the  top  of  the  oven, 
by  which  the  meat  Is  suspended  and  tuned  round  as 
required.  This  llgate  belongs  to  the  oren  shown  in 
Fig.  2,  the  lid,  cap,  or  cover  of  which  has  a  hole  or 
opening  in  the  centre,  so  that  It  eovers  up  close  all 
round  the  knob  and  the  book,  and  thus  the  meat  can 
be  turned  whether  tlie  cover  is  up  or  down,  whether 
open  or  shut.  These  supports  tor  tbe  meat  can  be 
arranged  to  fit  outside  or  inside  of  the  top  of  tbe  oven. 
Fig.  9  represents  the  baking  plate  of  the  oven  with 
revolving  plate  working  on  tne  bottom  plate.  Fig.  10 
tepreeents  the  revolving  adjusting  oven  stand,  work- 
ing on  one  centre  sorew,  or  they  may  be  made  to  slip 
up  and  d'jwn  in  a  socket  or  hollow  tube,  and  fixed  by 
a  thnmbscrew.at  the  side  of  tbe  socket  or  tube,  or  bv 
a  centre  pin  and  hollow  tube  with  a  bole  through  each 
at  desired  distances,  and  kept  In  Its  place  by  a  pin. 
Fig.  llrepretenu  aroasting  book  or  hooks  that  can  be 
used  with  or  without  tbe  oven  if  desired.  Fig.  12 
represeats  tbe  revolving  gridironed  oven  baking  dish 
stand  in  an  upright  or  Inclined  position  as  it  stands  In 
an  ordinary  plate.  Fig.  IS  represents  the  oven  in  a 
square  or  nearlv  square  form  on  a  stand,  but  not 
adjusting.  In  this  shape  the  same  kind  of  bole  In 
tbe  centre  at  the  top  with  a  knob  or  a  bar  across  and 
hook,  are  used,  as  In  Figs.  1  and  2,  but  instead  of  a  cap 
or  cover,  as  In  Fig.  2,  toe  bole  la  opened  and  closed 
by  a  slldtog  cover  working  on  a  pivot,  having  a  alotch 
or  opening  therein,  so  shsped  as  to  clear  toe  knob, 
handle,  or  ring  of  the  hook  inoronthe  cross  bar,  and 
effectually  cloie  the  opening  on  tbe  top  of  the  oven 
when  required.  Instead  of  a  revolving  baking  dish 
stand,  In  tbia  oven  the  Inventer  sometimes  makes  a 
wire,  or  other  gridironed  bakiag.stand,  with  three  or 
four  projections,  legs,  or  catches,  either  to  rest  on  the 
rim  of  tbe  disk,  or  to  stand  In  the  dish ;  this  Fig. 
shows  the  arrangement  tor  baking.  Th<  baking  plate 
or  plates  revolve  as  In  the  D-'baped  ovens,  the  only 
dtobrenoe  being  In  the  shape  at  tbe  ovena.  Some- 
times these  square,  or  nearly  square  ovens,  are  made 
with  arched  tops,  and  the  sliding  oap,  cover,  or  knob, 
is  arranged  accordingly ;  and  in  some  eases,  accord- 
ing to  the  site  of  the  oven,  tbe  whole,  or  nearly  tbe 
whole,  of  the  top  of  tbe  oven  Is  made  to  lift  up.  Fig. 
14  represeoM  the  same  oven  at  Fig.  IS,  but  with  the 
baking  stand  and  baking  dish  on^  and  arranged  tor 


baking  bread  and  pastry.  This  oven  It  shown  without 
the  stand  and  with  an  arehsd  top.  Fig.  16  represents 
the  sliding  cap  or  cover  tOr  oven  13  and  14,  wltb  the 
bar,  knob,  and  hook.  Fig.  It  representa  tbe  wire 
baking  dish  stand  tor  ovens  13  and  14,  standing  on  It* 
legs  as  for  baking,  phwed  In  adUh  or  plate ;  it  will 
stand  upright  or  to  an  InoUntd  pocltion,  almVlar  to 
baking  diah  stand  Fig.  12.  Fig.  17  represeau  tli» 
baking  plate  fOr  ovens.  Figs.  IS  and  14.  Fig.  18 
represents  the  olrcalar  baking  plate  with  pivot,  to 
work  in  the  centre  hole  of  tbe  baking  plate.  Fig.  17. 
Fig.  19  represente  the  toaster  for  chops  or  steaka 
before  the  fire ;  the  band  or  bridge  aoroet  the  dish 
may  be  a  fixture  or  made  to  slide  on  the  dish.  The 
hooks  turn  ronnd  separately,  and  the  triune  works 
round  on  a  pivot.  Fig.  20  representa  the  .'revolving 
gridiron,  the  reservoir  is  all  round  below  tbe  bars,  and 
tbe  ban  are  slightly  arched  and  fluted,  or  otherwise  ; 
tbe  bars  may  be  properly  formed  and  attached  to  th« 
reservoir  itself,  singly  or  otherwise,  as  a  fixture,  or 
fastened  to  end  pieces  and  clipped  last  to  tbe  reservoir 
by  the  two  ends  turned  up  and  over  of  the  under  cross 
band  or  bar,  in W  or  nixin  which  the  handle  is  mads 
to  work  the  gridiron  round  upon.         Bon  Vitakt. 


WATER  0AU6E  AND  OAVQE  COCK. 

Sn,— Fig.  1  la  a  sketch  of  water  gauge  for  steam 
boilers  which  I  suggest  as  an  improvement  tbat,  in  my 
estimation,  will  pleaae  many  ol  my  brotbar  readers, 
and  Fig.  3  Is  a  aketeh  of  gauge  cook  which  cannot  tali 
to  prove  aenre  to  leaktge  and  broken  cocka. 

The  water  gauge,  as  may  be  seen  by  the  declivity 
given  in  the  bottom 'part  of  the  gauge,  obviatea  tb* 
uxlglnc  of  sand.  Seottoa  1  representa  tbe  Internal 
appearance  t  a  a  la  a  plug  valve  and  seat  in  the  bottom 
part,  whieh  is  provided  with  a  flange  to  bolt  It  to  the 
boiler  with  four  pins ;  this  ping  valve  is  fixed  at  seen 
on  the  end  of  a  smooth  3-loth  inch  rod,  which  passe* 
through  a  gland  g,  which  can  be  packed  at  anv  time 
by  drawing  up  the  plug,  which  tbe  pressure  will  keep, 
ap  tightly  providing  the  eock  n  be  abut,  whloh  cock  ta 
provided  with  a  gland,  at  seen,  and  the  ■«'>.-Klog  pin 
bat  iw  tightening  surface  broken  by  ocl  lue  pakaag» 
bole,  the  oourse  Eeliig  In  through  me  bottom,  and  out 
at  the  aide;  it  is  erident  no  sand  can  find  rest  In  thi» 
gauge,  but  should  there  be  any  oily  or  other  matter 
floauDg  on  the  water,  it  may  be  blown  oat  by  turning- 
the  pta  of  the  cock  n  until  Ita  coarse  is  aqual  with  the 
vent  bole  «,  thua,  by  the  prettore  from  the  bottom,  the 
glass  is  cleared ;  It  may  also  be  seen  that  the  gang* 
gUss  Is  protected  and  made  tight  by  a  shield,  the  sama- 
at  tbe  "Aston"  sange,  dlfleriag  onlv  by  belae 
lightened  by  tbe  Eox  nut  m,  whloh,  when  tereweo 
down  ti(bt,  is  followed  down  on  a  little  hemp  and  red 
lead,  tight  to  prevent  escape   throogb  the  thread* 
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THE  FEDESPBED.— (Dneribed  on  page  63.) 


vfth  taek  HDt  By  dnwlrfr  np  fbt  plug  ralre  ocea- 
idonlly  br  Die  tindle  e  •sd  tsmlrg  it  «•  jbnpuU, 
joa  rab  aff  tht,  enutriUoii ;  Ibu  tbe  »Dglscer  U  pro- 
Tt4ed  with  »  water  snge  tbtt  wUI  tell  no  nntrotb 
thnaxb  Icaktge  ana  •toppaee,  beranie  lacb  cannot 
vtD  csiat,  and  tbe  danbtlitj  In  more  tban  donblrd. 

Jfaeb  trooble  bat  bc*n  experienced  by  tbe  leakasa 
and  breaklDK  of  tbe  nage  eocki  as  well  aa  tbe  leak- 
ing  nnd  breaking  of  tbe  bottem  eocka  of  tbe  glau 
water  gmaee,  bat  aacb  ta  entlrclr  prevented  by  my 
eoaatmetlon,  aa  aren, 'Ptg.  2,  and  byacetlon  2  of  lu 
internal  appearance,  wblcb  It  ttanplytbe  bottom  part 
of  tbewaUr  gange,  boriiontally  fixed  byabacknnt 


•  ECriON  .  I 


SCCTI0M   C 


J  of  tbe  boiler  Inttead  of  pint,  with  Doxzle  a  to 
abatdowBwama:  ttaia  la  really  a  aimple  affair,  and 
thooldtt  or  tbe  rlaaa  water  gange  leak  fn  any  part,  It 
«o>ld  be  entirely  tbe  engine  or  boiler-tenter^  own 
faal«. 

J.  C.  Bhxwar,  Pltoheombe  Workt,  near  Stioad, 
Qlonceateratalre. 


▲  HBW  PAHTT. 


8l».- 


-I  with  to  dnw  tbe  attention  of  oar  eorre- 
Btt  lo  the  ibet  that  aome  bnndreda  of  tona  of 
;  Iro>  oxide  are  yearly  piodaeed  In  London  alone 
br  tlM  aunotaetare  of  a  new  ehamleal.  It  can  be 
gronnd  and  need  a«  paint,  but  the  demand  for  thia 

le  la  TaiT  amall ;   melting  will  not  pay.     No 

tome  of  our  eorreapondinita   can  ■•ggcat  a 

I  of  nlUifng  It  In  onaanty.     Banaclet,  Ac,  will 

Bo«  adbete  to  ttalpt'  beiiomt  Ifpalntad  with  thii  oxide, 
•a  U  CTOitaina  tracea  of  landry  ebemlealt. 

,  B.  O.  Behbit. 


SWTXGING  GATE  LATCH. 

.^(h,— Some  little  tlnip  mho  I  wfc*  Frpclinf;  a  hfw 
fr(}nt  ji^ale,  and  lht>r>i]r(?d  undfir  the  ftijlfiwtap  n-quirt!. 
rripTitfl:— Idt,  thai  iln>  ^tklc  siiGahl  tkvt\ti^  frcv  uotil 
fiim1t>jr  torii«t ;  '^fsdly.  t1>at  tt  flhout^lon]^  oiJtTn:Nne  way. 
Aftor  i^omo  iltltc  trotiblti  1  libt  upoTi  ttti«  iav«ikt3oti  1 
herewith  itiid  ygq  a  druwiu^  or,  ft  1*  juntpQB*lblQ 
ttiHC  some  of  your  rcadt^r^  may  Hat]  tbrmirclvt-B  At  »oma 
llnie  fir  otlirr  uDdtT  >[TiiUar  Tt^f](ilt*ftneut«,  aud  by  llio 
u^c  nftbU  ILrriv1];tt:m«lit  rt^ct^ivc  Hilntlar  ri'llcf.  lu  Ihe 
drawlbu'H  onr  ia  niJi^p^.Fod  to  be  dlAndiu^  Ui  the  cat*- 
^ny  f^cli]^^  tbe  pott,  tbe  blnck  flpot  rvpTet>eDtlTiLr  Lbo 
FwUiKhjC"  pin  ttxcd  ctD  tttc  gAio— FJg,  1.  Tfif  lintels  at 
r^-et  ;  tbtt  pi  It  of  cotir»e.  ran  npittlCT  poJtfl  to  tbL'  rl^bt  or 
ibt  le/t.  FIk-  i.  tin  Ibe  haiidlp  Iwing  IKled  up  or 
pr?»FL-d  dowa«  act^crdln^  ni  Iha  pitU'  bJippi.-oii  tri  comt^, 
the  Iff  ibnpd  Jaw  In  do[>rcH>ect,  and  the  stud  o?  ^jite 
pin  rail  ottTy  paca  out  to  tbe  Iftu    On  the  baudk'  bciof 

both  inp^iortAlt  ilihI  previ'otfi  tbe'rl^hL'tatkd  Jaw  frnm 
^tn^di'iTo^ecd,  mid  itie  lutcb  aApumehi  tbt-^  piibttioti  lu 
F\t;.  I.  Tbefnto  noir  hiring  left  to  iiA'Injr.  the  pin,  on 
apijroacblof:  the  Jtitrn,  g(rlke«  whlcUi'ver  oqg  it  llret 
Eipetn,  df^prenjiffl  Ic  an  It  fill  1ft  under  ttiii  blow,  the  eoti. 
nortlof;  Imlt  poj^aeM  dawn  the  kIoi  Id  thv  hAudle. 
ewTjIiie  with  It  the  other  Jaw.  tho  eonnectlin;  links 
btlDK  Joined  on  fither  >tde  liy  the  slot,  tbv  weti;htoD 
Ibe  unil  nf  ibo  rit;bt  Jaw  brlttf^iu^  Unb  juw*  Imme- 
dlBlety  back  Ititu  tboir  fnriniT  po>at<Mi  ;  the  »anis 
thluf  U  repeated  on  etieh  »wlii^'  of  tho  ^nte.  unlU 
floalty  it  ecimCB  10  ml  wltL  Its  pin  Letwtieii  the  i&wi, 
U  In  Fig.  1. 


iha  paatini?  jtatc  pi  a  down  to  a  miltltnuTn.  TbehaDdIa 
&iao  reoialua  at  rev£  during  the  wbcde  tlmt)  of  ihe 
gate'a  awinirtnr,  and  from  tbone  tw><  niaaona  w»r 
aod  Tear— whteh  are  alwayfi  heavy  i  tenia  a^alont 
h^lu^^iuit  Intchtfj* — aro  very  arcRily  reduce*!. 

1  niay  add  tijat  HiLue.  wikieb  tJ^  qutt«  n  aueeeaa,  waa 
feriied  by  my  ^illnKe  bUcksmitii,  atid  finiihisd  hy 
Tuyielf.  »o  tiiat  it  in  quit«  a  simple  affair 

Tercival  a,  fr^TttnactLLi  B.A.,  F.R.A.S., 
IVattord,  tiu^by. 


BOTATdRY  ENGINE. 

SIR.--T  atti  p1ea!«ed  to  fee  your  tLtttntlon  called  oow 
mote  to  tbopriuelpic!  of  mtatory  eiiglae)},  dfl  tbey  ar* 


I  think,  evon  soppo^Infr  (ho  pnrtionlarrequireiiiBnlB 
were  out  of  ilie  rant,  thit  fhi«  m  ft  good  kind  of  STfoR 
lateh,  rfiieHy  far  ibirt  n?a«on— that  tht^  welpht  on  tbe 
rl^bt  jaw  can  be  lo  adJusLed  ai  to  brln^  the  blow  or 


preat  fa^ouritpa  of  mino,  T  having  mado  iieTOTal.  Th*r 
flrfit  one  wax  made  about  in  yejir^  ni:o,  icry  similar  ro 
the  entHTfivinif  »ent  by  Kdwlo  K,  11IJI,pB^c  Cifl.  Voi.  X. 
iftib^equently  f  inadeatrlnT>i;uixLrooe,wlth  tbrfowhoela 
r*>vn]¥lnff  totn^tker.  of  which  1  wod  ^ketcll.  The  ^amo 
atnoiiTit  of  drl%"liit:  iorce  sctlu^  on  all  tbe  ihrct^  btickotit 
tojjether  make  li  alt.isethfr  a  powerful  machibo 
niid  much  superior  to  the  couple  of  ffh*e1i  A  :::  n  tub 
ou  Hie  top  of  the  mnctiiDf\  into  which  tlio  drlvtn^ 
tnediiim  it  admltird.  actiii);  tii;alust  the  buckelt  (Hi  of 
Ibe  three  wheels  revoivlOK  tOi;etber.  bucket  to  bucket 
and  iiliowln;^  of  Qoi'acairc  bftweeu  Itll  forced  aatiudor 
by  the  fsteani  or  wrttftr.  The  whulu  ih  In  ati  alr.ti^bt 
I™,  and  the  three  wheel)  geared  tot'clber  with  a  pair 
or  mitre  wheels  lixed  on  iljo  laftiu  jibrtit  fHiiaMe  tbo 
ciL^e.  I  eacloijo  a  borifontul  i>Un  of  tbeuiachiAO 
Joil.^  MuaoBove,  KsAf^l. 


JDII^    nn   rtimrirr.  iirTiupi.  f 
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BOaEH  INCBUBTATI<»7.  i 

Sib,— I  Mm*  tbne  main  ago  not  a  nota  for  Iner- 
tloB  In  onr  vaioabla  Journal,  reqoirln;  Information  In 
lefeienoe  to  a  method  tor  the  eradleatton  and  preven- 
tion of  inenutatlon  In  a  multitubular  boUer,  but  a« 
7et  I  hare  failed  to  wo  anrthiu;'  In  referenoe  to  It  In 
print,  whllit  I  lee  nnmbera  of  qneatlona  of  tar  leu 
moment  to  yoar  varied  •nbaeribere,  aneh  aa  Aitronomjr, 
Eqaattoni,  and  othera  of  very  little  ItUareat  to  one- 
half  of  the  workman  aneh,  aa  I  opine,  anpport  our 
Joomat. 

I  leetene, "  Tlvna  Bperandnm,"  mentlens  Irlah  moaa. 
That  I  nave  tried,  but  It  haa  not  aniwoiad.  I  thought 
ot  tryinR  anlphario  aold  mixed  with  It.  Perhapa  If 
the  qneetlon  la  thorongtaly  ventUated,  fome  of  our 
brothrr  oorretpondanta  mtj  be  able  to  give  me  the 
4  eaired  inlormatlon. 

I^ooo,  Ctaarlaa-ttieet,  Banley,  StaSoidahire. 


YlOhVS  YlOmMB. 

Sib,— I  am  glad  to  aee  a  leMarliB  ithe  I!iKii.taH  Us- 
CBAKio  on  the  anbjeet  of  ''  ^IktUn^lanilah."  I  almoat 
devatr  of  the  aecret  of  the  'OUiaamMh  being  dla- 
vovared.  I,|llke  many  othan,  till  Uaa^  Mongtat  It 
wae  made  wltb  ail,  bat  nowS<Bm>iS  ia>lala]i  fiiat  tbe 
gnm,  whatever  It  waa,  waadiMdhreflin-iiptrltaaf  acme 
kind.  Na  doubt  the  ItallanvdlraiB  ipaid  the  graataat 
Bttvatlon  to  «ver]rthing  emmaeladwiththe  aiannCac- 
4m*  of  vlollna,  aad  that  la  theitatoB  vO^'ttair  inatm- 
naata  anrpaaa  all  othera.  iln  <tbeee  -taert  werything 
Klvea  mj  to  cheapneaa,  aad  ttdoeanot  jinra  maker  to 
«onatmot  tnatrumenta  of  aaooiBte  'proponiona.  Hoat 
of  the  French  copiea  have  the  back  wnd  bell;  of  tbe 
aame  tbiekneaa  throughoat:  of  eoneae  a  violin  ao  made 
la  oheaper,  and  take*  leaa  time  to  HBtth  than  an  aeeu- 
raielv-proportloned'One, and  then  It-taooraBd  with  a 
varolah  that  Iook*4olarabl  jr  well,  but  latfmaa  the  tone. 
I  believe  diat  veer  tewviolina  are  mtm  te  England 
now,  aa  the  eoatOTiabour  <a  ao  much  leas  on  the  Con- 
tinent, oonaegaantly  EngU^  mokera  4o  not  trouble 


of  water,  eraam,  or  bottlea  of  beer  or  wine  may  be 
placed  in  tbe  cylinder.  The  wine,  not  requiring  to  be 
irozeo,  may  remain  only  a  abort  time,  and  then 
be  replaced  by  a  second  or  third  edition,  till  the  gaa  la 
completely  eoadenaed. 

It  la  beat  to  uie  the  atove  aupplled  with  tbe  ma- 
chine, aa  it  preventa  the  boiler  getting  burnt. 

I  have  only  heard  of  one  accident,  and  that  waa 
from  oaieleaaneaa.  A  peraon  In  AoatraUa  had  let  tbe 
machine  lie  for  aome  time  In  the  hot  ann,  and  then 
placed  it  on  the  fire  ;  of  oonrae,  the  "  ateam,"  ao  to 
apeak,  waa  already  up,  aad  the  eonaequene*  waa  a 
blow  np. 

Tbeaolntion  laata)thaoreUcally,tor  ever— tspractloe 
It  laat*  many  yeara.  The  boiler  oaa  be  tiled  aealn, 
hot  It  la  a  very  troubleaoaae  operation,  aa  tbe  moment 
a  soldaring  Iron  la  browfhtvear  the  aperture,  the  gaa 
baartau  to  eacape ;  atUl'Bliaa  been  often  done. 

Thaae  maehuiea  an  -not  ao  expenaive  as  Hr.  Yonge 
Bays,  but  (till  tbey  are  tso  dear,  and  in  eonaequenee 
are  almost  excluatvely  uaad  in  bot  oonntrtoe. 

Tbegr  aSord  the  eaneatSand  obeapaat  way  of  making 
lee,  leaving  the  flnt  eon  out  of  eaoaideratlon,  aa  no 
ehemlcals  wbatevar  •ra  raqnind,  ority  a  eharooal  or 
coke  flrci',  other  Indl  will  d^  Jnu  ia  nald  not  to  be  ao 
good. 

There  it  an  agent  In  iondon,  but  the  maohlnea  are 
only  advertlaed  in  tte  particular  papeia  which  go  to 
hot  eonntrlaa. 

I  have  MflomnaRaly  loat  tha  Omatngs,  or  wonid 

md  one  (tar«an  to  atograve. 

W.  B.  WMuiunr,  ta,  aaamey-iDad. 


Inolading  bronchttia,  it  ia  well  known  that 
are  of  very  little  nae,  being  merely  prtllattvea. 
la  aaoally  aomething  wroi^  la- tbe  s^ie  of  livliw  or 
in  the  air  that  I*  breathed.  Bv  eariyiog  out  tbeBBOM 
instmotiona  our  aufferlng  meod  might  dailve  eoB- 
aldarable  relief:  but  If,  nafortunateTy,  that  ahoiiU 
not  be  the  caae,  he  may  pursue  the  following  plan  : — 
Take  of  pore  erotoa  oil  one  drop  on/y,  and  appV  It  to 
the  sornoe  of  the  tbroat,  rubbing  It  against  the  omnt 
■Iteeted.  Do  this  every  day,  and  the  oil,  whlah  la 
verr  powerful,  will  toon  produce  an  amption,  whieh. 
as  It  progresses,  will,  in  all  probaHllty,  relton  tbe 
vDlea  to  Ita  foil  tone  aad  vigour.  Taiotms. 
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SPECULUU  GBiNDnre. 

Bib,— tsmtorry  that  Ur.  Porkiasls  ata  lois  toknow 
what  I  meant  bv  tbe  question  I  aalmfljihn  (page  60t, 
VoLZ.)  I  will,  however,  try  to  put  It  aa  plain  a  I  can. 

It  haa  beealoand  that  a  truly  sohecleal  mirror  does 
not  reflect  all  the  rays  whieh  strike  Its  surface  to  one 
focal  point;  tbe  rays  tram'tkaae  parts  of  the  mltror 
near  the  elroumferenoe  being  reflected  to  point*  nearer 
tbe  mirror  than  the  rays  from  tbo  more  central  part, 
ooiiseqnentlv  to  make  a  mirror  wbleh  aball  reflect  to 
one  fODOs,  tbe  surface  near  tbe  circumference  must  be 
vobhad  «way  or  depreaaed.  Sir  W.  Heraohel  aaya, 
'"  Shat  the  total  tbiekneaa  to  be  abraded  from  tbe  edge 
of  asphartoal  spectdnm  tSln.  in.  diameter,  and  40tt. 
ftHwa,  to  convert  M  Iota  •  paraboloid,  is  only  1- 
ai333rd  part  of  aa  inoh."  I  eapy  tbie  diagram  from 
Hr.  Browning's  "  Plea  for  BeBectora."  The  dotted 
line  npicsenta  tbo  spherical  curve  of  themlrror  when 
the  poUahlag  la  begun,  and  the  eonUnaoas  Une  the 
paiaoollo  oorve  Itatsanua  when  the  paUaUng  proeaa 


is  flnlshed.  It  will  be,  of  coarse,  understood  that  in 
Aa'  diagram  these  curves  are  eDo/monsly  exaggerated. 
Ilow,  ttwIUaaeily  be  seen  Ibkt  to  oonvert  the  spheri- 
cal snrfaoe  a  b.  Into  the  parabolic  one  c  d,  the  mirror 
must  be  rubbed  away  more  at  tbe  circumference  a  e 
and  i  d,  and  gradually  less  as  tbe  centre  e  1*  ap- 
proached. At  page  358,  Ur.  Purkiss  says,  "  The  para- 
ooUsing  Is  effected  not  by  depreesing  or  mbblng  away 
(he  edges  at  the  disc,  aa  in  the  old  method,  Mbyde- 
prentTig  the  centre. 

I  auppose  by  tbe  word  disc,  H r.  Fnrklss  means  the 
mirror.  Mow,  I  cannot  ondantand  bow  tbe  parabolic 
onrve  Is  formed  by  depraaeing  tha  centre ;  If  it  had  been 
tbe  oppoelte/  that  Is,  by  depreealng  tbe  part*  away 
from  the  centre  or  toward*  the  clrMunterenoe,  I  could 
have  nnderatood  it.  I  am  aorry  Indeed  to  give  Mr. 
PurUaa  trooble,  but  I  hope  be  will  forgive  me  for 
doing  ao,  and  patting  me  right  on  this  fotnt,  I  shall 
feel  obliged.  NoncB. 


ASTIFICIAI.  ICX. 

Bn,— Toor  readers  n)ay  pariiape  like  a  fuller  de- 
ecrtpnco  of  Carre's  lee  machine  than  la  given  by  Mr. 
Tenge,  In  No.  2tl.  Marcb  ZStb. 

The  "  Domeatie "  machine  is  made  of  best  Iron 
boiler  tobei,  proonraS  from  England,  and  taated  to 
2001b.  pressure.  It  conslstset  an  upright  boiler  partly 
fllled  with  very  strong  ammoniacal  solution,  so  strong 
that  a  glass  bottle  ef  it  held  In  the  band  at  once  gives 
off  bubbles  or  gss.  From  the  top  of  this  rises  a  tube 
to  about  tbe  aame  height  as  the  boiler.  This  tube  ends 
In  a  smaller  one,  which  bends  down  to  level  of  top  of 
tbe  boiler,  and  la  Inaerted  into  a  oyUadrical  veaael  kept 
at  a  distance  of  about  a  foot  aad  a  half  from  the 
boiler.  Tfaia  cylinder  has  a  smaller  one  rlvetted  Into 
It,  In  which  the  tin  containing  tbe  water  to  be  frozen 
la  inserted. 

Tbe  whole  of  tbe  machine  Is  hermetically  closed, 
<o  as  to  allow  no  escape  of  tbe  gaa.  Tbe  boiler  Is 
put  on  a  charcoal  fire,  aud  when  a  thermometer  shows 
the  temperature  to  have  risen  to  the  proper  point  the 
aelution  is  converted  Into  gm  at  a  great  pressure. 
Tbe  boiler  It  removed  flrom  the  flre,  and  placed  in  a 
tab  of  cold  water ;  the  tin  of  liquid  to  be  frozen  Is 
•laced  lo  the  cylinder,  and  tbe  gas  begins  to  conJense. 
In  a  certain  time,  according  to  the  ooolneaa  of  the 
water  In  tbe  tab,  such  a  great  degree  oi  cold  Is  pro- 
dueed  by  the  condensation  that  thv  contents  of  the  tin 
an  froscn  solid. 
In  hot  eoontrles  the  water  In  the  tab  most  be 

^banged  two  or  three  times  as  it  geta  warm.   Instead 


'■  ao>W"«e  aoiiEP  warn  clock  moHT.- 

Bui,— fiadhdaHhstUlMfl  a  book  recently  published, 
■nttadaneditn  \f"  raLA.8.'Mtihla  article  on  "  Traa- 
sttar*  hi  yoarjatmidl  of  laat  wedc.  "  F.B.A.S."  savs 
he  «aa  naear  waan  the  book.  I  have,  and  rhall  be 
glad  to  4rtre  Irtm  and  yaoroaaders  Ih  general  aome 
mforanatlon  about  It,  ao  thait  in  otatlng  my  opinion  I 
n*y  oompare  notea  with  amy  other  of  your  readera 
wbo,.Iike'«yielf,  have  beenoaptlvated  by  lU  title  and 
baeome  the  putaeaaur  of  a  eopy.  The  reeult  of  a  dili- 
gent study  of  It  has  been  to  me  one  of  diaappolnt- 
msnt.  In  theory  the  plan  auggeated  la  a  capital  one, 
hot  beyond  theory,  tmpraetfeaMe.  Vo  doubt  the 
Mwnr  (ff  As  aotbor  In  pToQuolqg  tdOaa  of  the  place* 
rfr  350  •tarsflM*  baan  vn^  grat,  sad  Jn  tbl*  re*peet 
great  credit  IMoB'toihlm.  Bk  flan  it  to  flx  a  email 
teleacope  perawnanily,  aoUMftt-Aall  aheayt  point  to 
azone  of  the  Be«v«neext«utingfromao°  to.S3°  N.F.D., 
and  of  course  pointing  m  vsar  aa  possible  to  the 
meilttBi.  Sowcao-good.  By  this  means  the  tde- 
aeope,  pointing  ao  near  to  the  zenith,  the  ehanoR  of 
error  ia  reduced  almost  to  a  minlmnm,  and  the  error 
when  once  dlscoverad  will  be  the  same  for  evmr  ob- 
servation aad  always,  and  the  obearvatloB  eonected 
with  the  greatest  ease.  Batnow  eomastba  taanlsat; 
part  of  the  affair.  The  aotbor  save  in  hi*  title  page 
that  his  "  tables  are  arranged  to  abow,  by-the  use  oTa 
little  arithmetic,  the  mean  solar  time,"  &o.,  and  at  p.  8, 
he  says,  "The  taUs*  have  been  so  arranged  so  as 
to  be  nadiig  used  by  thou  who  are  not  attrommtn, 
and  whose  acquaintance  with  mathematics  it  limited 
to  the  knowledge  of  a  little  arithmetic."  Will  it  be 
believed,  after  such  a  •tatement,  that  tbe  350  stars 
whose  placea  aro  givin  are  most  of  them  stars  not 
visible  to  the  naked  eye,  being  stars  ef  tbe  7ta  and 
8th  magnitudes,  some  of  the  atS,  a  few  of  the  3rd  and 
4th,  and  only  one  of  the  first  7  Even  if  these  350  were 
all  the  stars  known  In  that  zone  of  the  Heavens  lo  pass 
the  meridian  in  the  course  of  24  hours,  when  two  or 
three  happen  to  cross  tbe  wire  within  one  or  two 
minutes  of  esob  other,  how  cau  II  be  known  which  is 
eaiih  star,  especially  it  owing  to  the  state  of  the  Ay, 
a  glimpse  of  the  transit  of  one  only  Is  obtained  t  For 
instance,  under  23b.  ItA.,  I  find  one  star's  pi  ace 
given  aa  43m. St*.;  the  next,  47m.  4fia.;  the  next, 
iSm.  is*. ;  and  the  next.  4Bm.  Ita.  If  your  clock  were 
aceorate,  yon  might  argue  from  tha  clock  to  the  atar, 
and  know  what  partlciilar  star  was  on  tbe  wire ;  bnt 
yon  could  not  argne  from  the  star  to  the  dock  as  to  its 
correctness.  But  initead  at  the  nnmber  of  atsra 
included  in  that  zone  being  limited  to  350,  it  contains 
more  than  12000,  at  leaat  SOOO  of  which  are  visible  in 
a  small  telescope.  How,  then,  can  even  an  astronomer 
know  what  particular  sur  is  on  tbe  wire  at  any 
Instaat,  unles*  he  argues  from  his  clock  to  the  star  t 
whereas  tbe  design  of  this  book  Is  to  enable  anyone 
"  not  an  astronomer  "  to  argue  from  the  star  to  the 
clock  I  I  camiot  see  how  the  book  can  be  very  useful 
Ifor  transit  purposes,  even  to  aeoompUshed  attrono- 
inert.  As  to  persons  who  are  not  astronomers,  tbe 
Idea  Is  out  of  the  qnestion.  I  bc«  respectfully  to  enter 
my  protest  against  tha  misleading  statement  I  have 
quoted.  liVKB  TBB  Labodbbb. 


HOW   TO  MAKE   A    DKCLIKIMB 
8UK-DIAL, 

Six,— Tbe  last  kind  of  sun-dial  neoessav  to  be 
noticed  i*  tbat^nown  by  the  name  M  .recllnng  AM, 
and  It  I*  *aeh  aa  may  be  made  npoa  a  plana  artaUh 
recllne*«r  lean*  baek.-Mbe.  for  Inataaee,  the  laof  dt  a 
house  or  church.  If  the  plaae  eaBstly  tuumAmMn 
and  merely  reclines  from  toe  zenttk,  the  ealenlatlaa 
Is  easy,  as  watl  as  tbe  atmetara ;  iba«nly  thlag  ascaa- 
aary  to  da  i«  to  find  how  many  (Hgnjea  it  iirillnea 
from  the  zenttt,  aad  to  make  It  like*  verttoal  dU  of 
a  different  latitude.  Bo  many  de^an  a*  *•  plaao 
recline*  muat  be  added  to  tlie  latimde,  and  (ben  tlw 
dial  made  Jor  that  latitude.      Tbaa,  lanppo^ng   the 

Elane  realiaaa  10°  from  the  zenith,  (be  laalude  Bwat 
a  reckoned  a*  10°  more— naaety,  CI"  SC— and  than 
the  dhU  m*d»41ke  a  vartieal  a«^  dial;  bitt  if  tiae 
plane  declliia*««  weUaa  recltna^  Sb  <«lmlatloB  aad 
tbe  ammtBiP  reqaias  more  caro,«BiS  tor  thi*  reaion 
we  addom  if-avar  aae  a  dial  of  ibisMnd.  It  may,  how- 
ever.beof  aaprtce  toknowbow  toirMkeaBe-  Thetot 
thing  to-doie  to  flod  the  reclioation  <il«b»plBBe,iwrf. 


BKONCHITI8. 

Bib,— I  wlah,  vrtth  your  permlaalon,  to  offer  a  few 
remarka  to  "  A  Three  Yeara'  Soflerer  "  from  tbl*  dit- 
tre**lng  dlfeaae.  In  tbe  flrtt  place  be  should  at  once 
change  Us  diet,  avoiding  much  aaimal  food,  aad  living 
principally  ajpon  eggs  and  farinaceous  food.  He 
thoald  partake  largely  of  pearl  barley  and  groats 
well  boUcd  in  chicken  broth  or  in  mutton  broth,  skim- 
ming the  latter  carefully,  and  taking  it  antirety  free 
from  fat.  Oruel,  oaratully  made,  aad  sweetened  with 
honey,  should  be  taken  every  evetting  Instead  of 
supper.  This  msy  be  occaalonaily  varied  by  eating 
Toatted  apples,  of  good  quality,  slightly  eweetened. 
Drink  tbne  times  every  day  and  three  hours  after 
every  meal,  ateacupfhl  of  tbe  infusion  of  the  common 
boraoonad.  Keep  warmly  clad,  and  shun  late  hours 
and  dissipation.  Above  all,  keep  the  feet  warm  and 
dry,  and  wear  next  to  the  skin  a  flannel  shirt.  Do  not 
wear  mufflers,  bnt  gradually  leave  them  off,  aad  keep 
the  chest  warm  by  battoaiag  tbe  coat  ap  to  tbe  neck. 
This  should  always  be  done  In  seven  weather.  Venti- 
lation rhonld  be  partionlarly  attended  to,  aepecially 
that  of  the  bed-room.  Then  anmany  ways  of  doing 
Ibis  without  causing  any  draught,  and  it  is  as  well  to 
observe  that  If  this  important  matter  be  not  attended 
to,  any  other  remedies  will  ba  almost  nsnlsas,  since  it 
Is  through  the  aflllcted  organs  (the  bronchi)  that  tbe 
air  Is  carried  on  to  the  fangs,    la  soma  dlsaasas, 


all,  and  this  may  be  donettyap^lyli 
oarpaoHn  rule  to  tbe  slant,  aad  opea^  «tUl 
other  leg  Is  oa  a  level  with  the  horizon,  ariilDh  may 
be  kaowo  by  a  common  level.     Tbe  angle  m^  then 
be  easily  (measured.    The  deoUaation  may  be  f  oond 
by  a  magnetic  needle,  aa  directed  page  4W.     Wa  will 
suppooe,  for  the  aak*  of  ahowiag  bow  the  imlMiiiii 
may  be  solved,  that  the  rccUnatlon  from  the  zenith  ia 
20°,  and  the  declination  to  be  from  the  8.  lowaida  <t]a 
E.30°.    Oaroblectmnstbetoflndflvethtaigs:  (l)«lia 
latitude  and  longltade  of  tbe  place  where  It  woaM  ba 
a  horlzootal  diaK  (Z)  the  distance  of  our  13  o'oloek  Una 
from  the  psrpendloular,  (3)  the  dlsiaaee  of  tha  OMrl- 
dlan  of  tbe  plane  from  our  12  o'clock  lincb  ( j)  the  eleva- 
tion of  tbe  style,  (S)  the  hour-area.    We  may  Sad  tha 
latitude  and  longitude  of  the  place  by  the  tsrreatiial 
globe.    If  we  elevate  the  S.  pole  to  our  latitude  Ui°, 
we  mutt  then  screw  the  quadrant  at  atUtade  orartha 
zenith  38)°  from  the  pole,  and  bring  Ibe  cad  of  it  ta 
the  degree  of  tbe  plaine's  deollaatioa,  whieh  in  thia 
case  is  30°  from  the  &  towarda  the  E.     We  mast  thaa 
bring  the  meridian  of  (Jreenwlrb  to  the  braiea  meri- 
diaa,  and  count  upwards  from  the  wooden  horizon  an 
the  qoodnnt  ttfaOHtude  20°,  wbiob  is  tbe  recHnaUon 
of  tunfimaa  tnna  the  leidlh.     Having  made  a  mark 
on  ttd*  -part  of  the  globe,  we  must  bring  it  to  the 
brazen  meridlaa,     We  ahall  then  know  the  latttada 
and  longiUid*,  which  is  14°  B.  aad  30°  £.     Mow,  aiaee 
tbe  fOevation  of  the  atyla  moat  sllways  be  equal  to  tha 
latitnde,  we  shall  by  tfaia  means  know  to  what  height 
to  raise  it.   We  shall  also  know  the  difference  of  tune 
between  this  plaae  and  Loadon— namely,  2  honia— 
which  weaball  attarwsrds  make  use  of  lu  finding  tha 
width  St  «he  hoor-aret.     Again,  since  the  plaae  an 
which  we  aapnoae  onr  dial  lo 
be   made  reoUnes  from  tbe 
zenith,  the  12  o'doek  line  wlU 
iwt  be  the  perpenfilcolar,  aa 
lo  declining  dials,  but  a  IMle 
distanae  tram  It;  and  in  order 
to  ascertain  this  distance,  wa 
shall  find   It    convrnient  to 
work  it  out  by  the  formula  In 
Spherical  Trigonoawtry.     In  Pig.  1  let  A  ba«0»  C  = 
30°,  the  decUttatloo.  AGs  10°,  the  reclinatioiL   Here, 
then,  we  have  two  angles  and  a  side,  aad  we  oaa  flad 
A  B,  the  distaaoe  of  the  12  o'clock  Une  from  tte  per- 
pendicular: -Thus,  B  :  sin.  AC::  tan,  C  :  tas  A  B 
whieh  is  11°  10'.    Again,  by  tha  globe  we  flnd«Ht4ha 
place  vrbere  the  dial  would  be  a  horizontal  one  tola 
Africa,  14°  8.  and  30°  K.     This,  converted  tato  time 
by  dividing  by  IS,  gives  2  boon' difference ;  andwa 
may  tberelore  find  tbe  diatanee  of  the  meiidlsii  of 
the  plane  n-om  onr  12  o'clock  line  b7  the  saaialbiBalB 
—namely,  B  :  sin.   lat.  14°  :  :  tan.  30°  :  tan.  dist. 
which  is  equal  to  7°  57' ;  and  tfaia,  added  to  the  formar 
11°  W  -  It"  7',  is  tbe  distance  of  the  substller  Una 
from  the  perpendlculsr.     IThe  last  thing  to  do  it  to 
And  the  honr-ares;  and  sihe  simplest  way  of  ddng 
this  is  to  use  tbe  aaoM  formula  as  tbe  preceding, 
whlefa  we  also  use  to  eompnte  the  honr-ares  on  a  bon- 
uatal  dial ;  aad  wheia  tbe  time  ia  an  allqaot  part  of 
11,  the  process  to  eaay.    We  muat  take  the  meridlaa 
or  substller  Um  as  the  beginning  of  tbe  reckoning, 
aad  having  markdB  aU  the  distances  on  the  dial,  wa 


FIC.X 


can  then  nomber  thaa ;  bnt  we  BiBit  be  eanttona  «• 
number  with  the  right  OguHM,  la  .tha  eaaa  sawwiaa*. 
the  meridian  Una  muit  be  anasbased  X.,  tba  neat  Una 
towards  the  right  haad  XL,  amt  -ao  on ;  bat  aa  tha 
left  hand  of  the  aobstUar  llae  .wsaoat  anaiber  UNn 
IX.,  VUL,  *«.    If,  kowevor  tbe  longitude  doe*  sot 
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tain  u  mliquot  put  of  12,  we  mutt  make  an  allow- 
uee  far  It.  Snnpoie,  for  inttsnce^  that  the  anbatiler 
line  thonld  not  be  od  tlie  line  of  X.,  but  between  IX. 
aad  X.,  we  miut  Hod  how  oaMlh  «»  aJlow  for  It  befbre 
eommcDela^  onr  1 1  ilaiiliji  Ttr  the laka of  example, 
tappom  the  lonaitnda  iiffr-M  be  2h.  Win.  I'hia, 
ranrerted  Into  deKreca,  will  be  V,  aa<k.'nlnftbe 
lame  formola— nanctr,  R  -tin-  14  :  :  tun.  t :  tan.  otat. 
— wrc ahaU haT«1« laK  HaTli^uiMMiiXtMiilliianfe 
tram  the  •obatHer  Itan,  we  mnat  aogipate  the  boo*' 
ares  hj  taUn;  tt  1m,  and  lutcail  of  tttlog  tan.  U\ 
lan.  30°.  Ae.,  we  moat  take  laa.  iB°,  tan.  3S^,  Ac, 
adding  S°  to  each ;  bat  kk  tiM  BaBBtaK  hon>.  by  the 
•ame  proeeaa,  we  Mi  we  moat  ^ow  l^lB'fram  tta 
ubsttlcr  Use  to  t|MhanratIX..an«t»«aa««l«ai>.  11^, 
tan.  30",  Ac,  wa  anrt  mU  HP,  aad  eoavaCa  tf  am. 
«So,  Ian.  40a,  Aa :  aad  by  worktef  (»•«■  awl  te  tkia 
war  we  abaU  «btaiB  aB  Ite  baar-an%  ' 
don.  we  moat  SBeatar  Im  all  thaae  U 
ta  place  the  ijiKwiin  paraOal  wttb  II*  asla  «#  the 
world,  or  point  talfe»|ple^aatl»MMr**  ar|«niriiii 
of  time  when  we  a«.«to  ikckanM 'wrfakaw  bf  th^, 
aad  tben,  like  tbe  ffmntmia  afllit  aaleaaaw  wa  augr 
alwaya  depend  np«a  ■■  niMaiaB  ftUa  !•  dfeMBt  na  to 
o«r  aereral  dotlea.  _  y  8>  H. 

"  r'.tLA.S.."  wbnaa  nat«MwBk«  |0HHM*«»DenHi, 
reoomnenda  "  Hrnwiai  en  WwlMoMMi  ■latr*' 
menu  and  Dlalllni;  SoiMr;'  but  I  vaome  to  a«r  tbat 
althon^  ita  eonteataaawmgat  nIaaMa,  and  tiadfeee- 
tioaa  an  dialUaif  qaita>«aMelmt  for  IhaawlkwBaB  Aa 
art  ia  like  A  B  l^  7«t  »  toaoc  faO  anongh  lor  othera, 
nerdoeatt  gipannT  dliaeBbua  wkatererlir  tbeeon- 
im  iilli    afitaaMiilint  aad  laiMiiWg  dliUa.     TbahaaP- 


TURHEr  CLOCKS. 

Sir,— Sereral  correapondenta  In  the  laat  namber  of 
the  MzcHAKic  aik  for  more  information  aboat  the 
eloek  1  deacribed  In  jonr  pai^ea  a  abort  time  ago ;  I 
will,  with  Toarpenntsaion,  afford  them  it.  Knoloaed 
la  a  drawine,  abowlng  how  the  qaarter  train  la  dia- 
charged  and  atopped.  A  ia  the  pin  wheel.  Three 
timeiln  the  hoar  a  pin  preaaea  down  tbe  lifting  piece 
B,  which  baa  two  bila  of  ateel  rivetted  In  It.  The 
locking  arm  0  haa  alao  a  bit  of  aieel,  wbtob  cornea 
•(ainat  the  atoyaa  tba  lifting  piece,  when  it  la  allowed 
(•fill  by  l>ii»a^»of  hard  ateel  rirettedlnlt  drop- 
pi  nr  into  tt*  aotan  1b  tbe  cam  wheel  D,  and  tbe  detent 
F  Inia  Ula  aateh.  iB  tbe  locking  plate  £.  When  the 
•ad  of  thairrtlagglbce  la  praaaed  bjr  one  of  tbeplna, 
Ola  h^av7  and  rlaMt  aad  leta  one  of  Ita  atopa  allp  paat 
tkoaCowan  tbe  teAln^  arnt  C,  wbiefa  mores  forwaid 
In  tto  abactioa  of  the  aarowt,  aad  cornea  agalnat  the 
wacaihg  atop  twaor  cbcea  raiantaa  before  the  quarter 
tatm  be  ilnafc  mao  tte  end  la  free  of  the  pin,  the 
haanry  par*  IkHs  back  lato  lea  locaaer  plaoe,  the  cam 
wheel  revolTea  and  raiaea  tbe  atopa  on  tbe  lifting 
plaoe  ont  of  the  way  of  the  locking  arm,  and  the  nnm- 


anBaaranwb 

but  with  aaiMk 

by  tbe 

aadlilon  and  aoi 

the  dlagnun.  far  "60° 

'*aaKleACBm+  00° 


ftiand  by  that  aaaKI  oiik  tte  lector, 
traAIa  and  fkr  haa  aeearaay  than 


aataailbad^  lAIob  ia  nothing  more  than 

ibtraetioa.     In  laat  latter,  page  IS,  in 

'  read  "«»• ; "    and   for   the 

'  read  "angle  AC  B27"  +  90«." 


KXTLXVATOKT. 

Sn,— I  cannot  aae  aaythiqg  in  my  lettera  entitling 

"  T.S.A.S."  to  inppoae  I  had  him  in  my  thoaghta  when 

I  refcmd  to  what  the  German  poet  haa  aaid  aboat 

"nraegman.*'   All  the  aame.  I  woaldiabmit  to  him 

my  daabta  whether  It  befUa  a  real  lover  of  acience,  aa 

banaAMbtedly  la,  to  "eaehew  diaenaaion  oft  initio  on 

eraiy  a»ot  polirt  whatarer ; "  nor  can  I  think  that  tbe 

abaodoDment  of  '*a  winning  eauae"  (la  ttielf  hardly  a 

commendable  thing)  weald Jnatify  the  eourae  of  drap- 

jteg  aa  aiginnent  when  one   flnda  one  haa  made  a. 

miatake. 

I  haire  breagbtnoeharge  of  eitlier  aprt,' however, 

agafnat  **V.R.A.S.,"  for  wfaoae  acienttSe  attatnmenta 

aad  aurprrMag'  general  aeenraey  (whee  one  eonildera 

tile  wide  r&nge  of  onjeeta  be  traata  of)  I  hare  the  htgh- 

eat  poaatbia  raapeet.     R  I  were  dWpoaed  to  do  ao,  I 

alionlil  be  fax  mere  ineUDed  to  dwell  on  hia  apectmm 

asuktyeia  Unatraitlon  than  on  M«  theory  reapeccfng 

object  glBBiea.   Tbe  tatter  b  a  mattar  of  oclnioni  the 

lonaer  a  aneation  of  fact ;  and  any  one  who  li  deal- 

nma,  aa  I  oonfca  I  am,  of  aeeing  the  trath  hrtd  aa 

clearly  aa  poaaible  before  people,   might  fklrly  ob- 

Jeet  to  a  atalemeat  which  Ib  oppoaed,  1  anhmK,  te 

the  rery  prlnelplea  en  wbleli  apcctroaeopic  analysla 

aependa. 

Jut  in  praSdag-  (aa  wa*  Jnat)  our  eontribntor 
*7.  A.,"  I  wa*  not  "making  a  cap;  *'  (o  that  I  need 
dwell  DO  farther  oa  a  dtacnwion  which  I  alao  hare 
dMfred  to  drop.'  Ricbabd  A.  Pboctob. 

CSnaSAh  LlT£ilATUBK, 

SBt— A  elermnan,  en  tbe  3I*t  nlthno,  wrote 
nnder  the  abawnieaiMat  ttnato  tbe  Ttmu.— 

'  Bir ,— A  ebort  (i  me  ago  yon  reoordad  the  oonTietlon  of 

*eralTCiidorBofimmonUprl9ta,noto»thepraaeenition 

e(  tba  QereiHrneat,  but  of  a  aoeiety  whoee  aneceaafal 

opccatlnaa  have  naade  them  Inaolrent.     To-day  yon 

reeord  die  worda  of  Kobba,  the  mnrderet:— 'I  had 

aeea  a  pictara  of  the  man  Baker  mnrderiag  tba  girl  in 

the  hop-gardena.'    Week  after  week  the  lllnatrated 

raeorda  of  crime  are  drcnlated  orer  tbe  length  and 

breadth  of  the  land.     In  my  eonntry  pariah  the  IUu$- 

tnltd  Pdliot'llim  ha*  a  large  cirtolation.    Itapictana 

Mpmaent  crime  In  varied  phaaea ;  ita  letter- piaaa  ia 

c^Ianatoryi  but  ka  moat  damaging  part  la  to  be 

foand  in  It*  adrcrtlaamenta.     And  yet  aa  (he  law 

ataada  I  maoh  qneetlon  If  it  can  touob  tbia  publiea- 

tion.     Ha*  aa  It.  F,  time  to  eooalder  Orat  and  gire 

netlee  next  of  a  motion  upon  thia  anbleot  ]    8ar«ly 

eriaw  In  £ngland  abouM  have  lu  akare  of  oonaidera- 

lioB  with  crime  In  Ireland,  and  it  Mrtkea  me  that  It  ia 

aomewhat   Imporunc   to    proteot  innecenoe    a»  we 

apraad  edscationi   bnt   it  nabsBpUy   appear*    that 

while  wa  are  aqoabbllag  aa  to  wbetbar  leligloa  may 

be  taoght  ia  ear  *ehoola,  wa  are  permitting  vie*  to  be 

taaelu  everywhere. ' 

IlMicta  meaaa  Jiz.  Edward  Henri  Tode  (who  atarted, 
aad  for  acme  time  edited  that  ionmal),  and  wbe  af ter- 
warda  atarted  aad  edUad  the  Ibniani,  aad  other*  lika 
him,  aannotbe  taidnoed  oa  moral  gronad*  to  forbear 
trom  pnUiihlng  their  mchy  broadabeeta.  It  I*  time  for 
the  law  to  laterfere.  I  trnat  therefore  yoa  will  allow 
theae  few  liaea  to  appear,  that  now,  whaa  there  teema 
a  chasoa  of  the  matter  betog  agluted,  we,  who  are 
repiuaented  by  yon.  may  not  laear  (he  tepraaoh  of 
havlag  remained  alleat.  Kappa. 

TBST  OBJECTS. 

8i>,— I  aesd  yon  a  fow  of  the  teata  that  have  been 
pat  opon  a  teleacope  la  my  poaaeaatoa.  It  ia  3in. 
aperture,  4ft  toeaa,  3  eye-ptacea  of  3S,  60,  and  gs 
diameters.  With  tbe  lowvst  yowa*  I  ean  dlaoern 
Japlter'a  tatelHtea  before  aunaet,  aad  with  the  hlgta- 
eat  pawar  I  have  ebearvad  the  trsa*it  of  tba  aatelliiee. 
It  afcowa  dislAietly  t  atar*  In  the  trapestam  of  Orion, 
it  aplttt  eaator  eaaily,  ahowa  the  aompaaton  of  Sirioa, 
•lao  Bigal ;  Cor  Carull  It  ahoar*  beaattfnlly  with  the 
loweat  power;  IHzar  alao>  Ihave  aeea  the  trapealara 
ttaTMtfb  aafln.  aad4>lla.,  and  aae  »  atsratn  one,  and 
d  ia  the  other.  The  31n.  showa  Iha  belta  of  Jnplter 
noNtlatlDctly  niana7tla.eilvwedgIa*areSoocor.  If 
"I'-K.A.&"  can  give  me  further  teat  objeetas  Ishallbe 
neatly  oMIged.  Wit,i,uya  Ba«di.st. 


ber  of  atroke*  la  detennlned  by  the  dfatanee  of  the 
QPtobea  la  the  looking  plate,  which.  In  thia  eaae,  la 
alao  the  pin  phite,  and  wnrka  two  lerera.  The  lifting 
piece  B  mnat  fall  qnlte  dead,  or  it  may  fall  to  atop  the 
train,  and  therefore  the  detent  7  molt  not  touch 
the  bottoiB  of  the  notch.  Tbe  hour-diaoharging 
mechaaiam  la  the  aame,  only  then  tho  locking  ptete 
doea  not  work  the  hammer  lever,  and  the  lifting  piece 
end  ia  not proaaed  down,  bat  railed  by  the  pinin  the 
geing  part.  I  aaid  nothing  about  the  dial  work,  or  the 
way  the  potnten  are  drlvea,  became  it  ia  not  done  la 
the  naaal  way. 

There  waa  aa  old  thirty  bear  eloek,  which  had  been 
going  for  nearly  two  hundred  Tcara,  and  waa  about 
worn  oat,  already  in  the  tower;  It  bad  only  one  hand, 
ahowing  the  houra.  About  three  yeara  ago  t  put 
machinery  to  it  for  atrlklng'  the  <^artera.  Change 
wheel.1  were  uaed,  and  I  aeat  a  deacrlption,  which  waa 
pnbliabed  in  the  ERai.iSR  Hechamic.  t  alao  pnt 
another  hand  to  the  olock,  ahowing  tbemltnite*.  The 
method  waa  ahnple,  bat  objectloneble,  a*  the  minute 
hand  was  aext  the  atal,  taateaed  oa  a  tube.  I  ahonld 
prefer  to  uae  dial  wheel*  la  the  aaaal  way;  they 
would  be  much  more  eoatly  than  change  wheel?. 
When  I  removed  the  old  eloek,  I  found  the  wheela 
none  the  worae  for  thalrnearly  three  years'  work.  The 
quartera  had  been  atrlklng  at  their  regular  Interval*, 
and  I  had  been  well  rn>ald  for  my  tabonr*  by  bear- 
ing their  musical  aonnd. 

A  eorreapondent  aaks  why  I  nie  cast  iron  wheel* 
la  preference  te  brass  ones.  Simply  beeanae  Iron 
wheel*  coat  only^aboat  a  qaarter  of  tbe  priae  of  bras* 
ones.  Ko  donbt  the  tram  1*  a  coarae  one,  but  with 
weight  enough  on  the  barrel  It  wilt  do  ita  wotk  well. 
For  the  fi;oing  part,  IftOlb.  ia  hung  on  a  Aln.  diaro. 
barrel ;  that  is  a  (neat  deal,  bnt  with  a  gravity  eaeape- 
ment  U  does  not  interfere  with  the  time-keeping  pro- 
perty of  the  clock.  I  believe,  from  what  I  have  Been 
of  the  performance  of  the  eloek— and  I  kept  it  going 
In  my  workshop  during  the  lime  the  honr  and  quarter 
paat*  were  txlng  done— that  it  will  not  vary  mora  than 
a  minnte  In  a  month  from  mean  time,  when  tbe  pen- 
dulum, of  varalahed  ateel,  la  regulated.  It  takea  about 
half  a  minnte  to  wind  the  going  part  up,  and  by  lift- 
ing np  a  ratchet  lever,  geared  to  tbe  third  aplndle, 
from  below,  a  maintalnlag  power  t*  kept  np.  Tbe 
weight  on  the  barrel  of  the  hoar  part  1*  3S01b.,  and 
lifts  a  hammer  high  enough  to  bring  ont  tbe  aooad 
well  from  the  tenor  bell,  weighing,  t  abould  say,  Wor 
17  ewt.  The  quarter  bells  In  proportion.  I  obtained 
tbs  change  wbeels  of  J.  Back,  liewgala-itnet,  bat 
Mr.  Llo^,  US,  SteeUaonaa-laae,  Blrmin^iam,  ha* 
ten*  me  hia  anpplsmenlary  wheel  liat,  and  it  appeara 
he  can  aupply  maay  other  nnmhae*  of  teeth  aaaidas 
tboae  I  mantioned,  amongatotherat  tba-UO  tooth  ateel 
I  wanted; 

There  la  no  reason  why  every  village  ehnish,'  if  H 
haa  a  ball,  ahontd  not  have  a  good  pubUo  alook.  A 
clever  biaokamlth,  with  a  lathe  and  alide  rest,  ooald 
put  such  a  clock  aa  I  have  described,  up  in  almeet  any 
town,  for  £25,  if  it  oaly  atrudi  tho  hour,  and  make 
very  good  wage*.  The  bearings  tor  the  iplndlaa,  I 
ibrgot  to  menaon,  were  flat  bare  of  iron,  aerewed  to 
the  wooalen  frame*.  The  pirota  wark  la  braaaea, 
rlvotted  in  the  ban.  Tbe  nalleu  are  made  of  abeet 
braaa,  aad  tbe  'scaae  wheel  of  ateel.  The  pendulum 
bob  la  a  cylinder  of  lead,  weighing  Ulb. 

Allow  me.  Sir,  la  eonclnaioa,  to  aay  I  Ilka  the  new 
shape  tho  itaai.UH  Uigbahic  haa  Ukan,  aad  that  I 
boipa  it  wUl  coatinne  to  be  aoaosaatul  I  I  have  aob- 
acrlbed  from  the  Srat,  and  have  alwaya  endearenrad 
to  make  It  knoirn  to  my  meabaaleal  frieada. 

STDasT  MAnniloa,  Hastings. 

P.S.— I  have  no  obJeottoo  to  InMeatiag  the  place 
where  tbe  clock  may  be  seen  j  Partney,  near  Spllsby, 
ia  the  vlRags,  and  the  blacksmith  who  haa  charge  of 
the  cloak  would  no  doubt  be  glad  to  show  It  to  aay 
one  who  found  it  worth  his  while  to  go  there. 

I  waa  engaged  prevlonaly  In  putting  np,  in  the  tower 
otafirisaradHireh  iMMblneryto  Blvike  the  qaaiter* 


on  four  bell*,af  at  Weatmlnater.  It  au  badaaa  very 
well  wiab^kckatKlftbay  arelnttatayitfBaat.  I 
ahonld  be  happy  te  diatwbe  tba  maehlnery,  together 
with  a  novel  method  at  Ixinc  the  hammer*  to  the 
bell*,  If  it  would  be  of  iaMareat  1*  your  readers. 


THE  ILLUIIIIHIlIIIID  POSHOM  of  THE 

mamn  disc 

SiK,— I  think  Wr.  ■aiilntey  Is  rigjH'in  notaeeeatlag 
the  explanations  aliaadj  given  aa  exhaustive;  for  If, 
when  the  moon  le  aatrtwo  dagrs  std,  an  imaginary 
line  be  drawik  baaa  Ha  canlr^  mC  atade  t*  pass 
through  1^  Mdhaa  ta  ttai  omaa  m  ttaa^e  of  tbe 
illumrnBtaif  an  aad  a*slani\  1*  Wtit  not  cut 
thronglsAaaam  at  igL.  lali  aaaWi  Im  Maaaft  ak  right 
angieswBtt  ttal  baalasay  ;  bad.  n  Oaa  **■**  from 
the  oaaMa  «d  tta  maaa  ttron^  aa*  if*  e<  tt>  *Br- 

we  aB  hnaw  tiia»  »aa  balT  at  ttaniiiailaajaaaa  t» 
the  aea«i  waa  piiilbaandu  It  msaUl  mm,  Maaai*  tbe 
cenhwad  the  can.  ~ 

ISni^  iKr,  when  ch^  ui>on  i»  ibovt  ill«>  e«d  sf  tte  []  r^t 

or  «MMqa*vtar,  gav-tlnH  at  the  nr iriiiHiiill  jiii  1 1  i  Is 

turaad  tawaada  the  oatth.  Ibaattaa  hdtat  Ml  tllu- 
mliiaiail  paartlaa  h  iwaad  imawi  AhmMm.  te  this 
eoa^  tte  eanim  of  tbe whnlw  mmaiSSm^mtt *nd 
the'  oaaCi*  ml  the  lUiiitrtoamri*  «dgv  aa  ■•aa  Bam  ihe 
eartt^  aelBeWa;  n  tri-u  in  thU  i^iu-t  at  In  aaWt  ilie 
illnmaaladi  partisn  nt  tlie  mmia'i)  Jtse  ivi  fairly 
directed  to  the  aun^  aJIuunuud  beini,'  mniin  for  nptltnl 

efl*0ta.  Vr.   t\    SWAtLOW. 


BKEAD-KAKIS6. 

8ni,— I  cannot  pasa  over  "  T.  Estee'a  "  letter  with- 
out a  few  worda  of  comment  upon  it,  a*  I  certainly 
think  your  catraapoadent  kaa  aevai  taated  good 
uafermentad  bread.  We  have  used  it  for  31  yeara, 
and  acorcely  ever  failed  In  harinir  exoeUent,  aweet» 
moist  bread.  Aa  to  ita  being  injunooa  to  the  syatem, 
I  think  it  mnat  be  far  otherwtas,  a*  I  am  myaelf  aa 
Invalid  of  many  yean'  atanding,  and  attribate  my 
pretend   state  of  health  entlraly  to  the  use  of  thia 


bread,     As  reraird*  the  reelpe  for  baking  powder 
by   ■'  T.  £.,"  I  think  the  quaotity  of  rice  *• 


givea 


large,  that  any  one  woald  fait  to  make  good  sake*  or 
pastry  with  it.  Ooi  proportion*  for  baking  powder 
are  aa  follows— via.,  tartaric  aeld,  3os. ;  biaarfianate  of 
aoda,  i  do. ;  ground  rice,  I  do.  A*  I  eannot  give  tb« 
mode  of  operation  of  making  our  bread  la  tbe  aaase 
of  a  letter,  I  muat  refer  "  T.  E."  to  tbe  FamU^f  Ifiinwt 
of  ISSO,  voL  a,  page  17(,  where  he  will  And.  the  fuB 
partleular*. 

Tm  AvTHoa  oa  tbb  AaxicLa  oa  UavaswaHTSB 

B«BA»  »  VoIn  2  or  *  FAKikT  Fauan,"  law 

Sbbxe*. 


'  Sia,— "T.  Eatea"  make*  a  vital  miatake  U  con- 
founding fenasnted  with  uotermeoted  bread.  'Tha 
latter  may  be  kaeaded  into  a  kind  of  raw  paata 
with  a  little  water,  while  no  amount  of  imead- 
Isg  will  •Sent  this  change  In  Ilia  feraaar,  which,  for 
thia  reaaon,  alts  more  lightly  on  the  atomaelk    Many 

geraon*.  including  the  writer,  cannot  eat  salennealsA 
read.  Teaai  aotsohemically  on  Hour,  "  powdsra  "  aot 
mechantcnilr.  Buy  a  shilling  treatise  on  baking  of 
any  bookseller  for  theory,  aud  whan  you  have  spoiled 
a  few  bakings  aud  brewiags  yoa  will  find  oat  how 
good  tweet  brtad  is  made.  If  you  value  this  com* 
modlty  your  trouble  wlU  not  ba  lost.  Djn't  try  to 
make  good  bread  out  of  bad  floor.  Don't  let  rice 
come  la  contact  with  yeast.  Haw  SnascaiBaB. 


CARBtlRETTHrO  GAS. 

Bib,—"  Adoleaoens  "  aaka,  at  p.  fttS,  VoL  X.,  If  he  can 

fltgas  bnraera  to  hia  4in.  eondanaer  lantema  ?  aadaa  I 
have  done  thia  for  aome  yeara  past,  I  am  happy  to 
tell  htm  bow  I  fltted  them,  as  •'  V,  W.,"  page  OSS,  pro- 

Seaaa  a  method  which  1  think  would  prove  a  very 
aageeoua  oae,  and  I  shoald  like  to  know  It  ha  has 
setually  used  the  smngament  he  deserlbei.  "  Ado- 
looena "  will  have  to  select  very  Uae  hole  argaad 
burners  (32  will  be  reqaired  for  soch  powerful  lantern* 
as  he  has),  and  they  mast  be  llltad  with  a  coaioal  ring 
round  the  outilds  of  the  burner,  to  cause  t,  oarreat  of 
air  to  impinge  upon  the  ontaide  of  the  flame,  aad  thua 
eompraas  the  flame  to  a  smaller  diameter.  I  have 
fbnad  with  such  burners  that  a  oommoa  atraight 
ohiosoey  gives  the  beat  light,  bnt  he  mnat  fit  flae  wire 
gaase  under  the  oeatr*  of  the  bornera  to  obtaJa  a  per- 
fectly ateady  floiaei.  Ordinary  coal-gaa  wUl  net  give 
a  aaOeieatly  powerful  or  orhlte  light  lor  laatema.  and 
must  beearbaTetted,aa  da*oribed  by  "  V.  W. ;  "  but  I 
advise"  Adolesjeoa"  not  to  attempt  to  make  a  vessel 
inside  the  laaterns,  a*,  unleas  he  1*  aa  experienced 
hand,  he  will  be  very  likely  tobarea  dangeron*  explo> 
aUn,  as  tbe  heat  of  the  lanterns  in  uae  would  soon 
cause  the  nsphtlia  in  the  tin  veasel  to  volatilise  too 
rapidly  and  borst  the  vessel,  or  make  a  smoky  flama 
trom  excess  of  hydrogen  vapour.  A  simpler  and 
cheaper  plan  la  to  uae  a  common  glaaa  round  pickle 
bottle,  which  can  atand  on  tbe  floor  or  table,  on  one 
aide  of  tba  lanlerna,  ont  of  the  way,  and  the  whole 
affair  will  not  coat  td.,  and  yal  anawera  the  purpoae 
admirably.  Two  plecea  of  compo.  pipe,  each  tin. 
long,  muat  be  Atted  through  a  good  bung  in  the  month 
of  the  bottle,  the  Inner  end  of  one  being  flush  with 
the  bottom  Of  the  bung,  and  then  curved  to  an  elbow. 
The  other  mnt  tw  tbrnat  through  the  bung  aboot  halt 
way  down  the  Inilde  of  the  bottl^  and  tbe  outer  end 
alao  curved  to  an  elbow.  ThI*  will  be  fbr  tbe  Inlet  for 
the  gas.  Now  tie  a  sponge  or  large- sized  argand  cotton 
wick  to  the  inner  end  of  the  pipe,  on  whton  a  plug  of 
wood  or  a  cork  with  a  bote  through  It  Is  fltted  tightly, 
so  as  to  keep  the  wick  distended,  which  will  then  hang 
down  to  the  bottom  of  the  bottle.  Pour  In  about  half- 
a  pint  of  bensole,  ao(  reotifled,  but  what  Is  sold  a* 
ordinary  bensole  by  ohemlsts,  at  about  ls.6d.  a  pint. 
Tben  close  tbe  bottle,  and  connect  tbe  inlet  pipe  to  a 
gas  branch  (after  taklag  off  tbe  burner),  and  connect 
the  end  of  the  outlet  pipe  with  the  pipalaadlag  to 
both  lanterns.  This  latter  connection  must  not  be  of 
ladia-rabber  tubing,  but  either  compo.  or  flexible 
tubiag'  (M  be  get  at  all  gaafltters),  as  tba  indla-nibber 
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tube  abaorbii  tb*  benzole  vmpoar  Teiy  nptdljr,  and 
would  (poll  the  ellMt.  The  letlon  of  thU  tlmple 
•ppuatu*  wtn  be  erldeot,  ter  the  e«pUIu7  tetion  will 
aatorau  the  whole  of  the  eotton  wick  or  sponge,  and 
as  tba  ne  paaata  from  the  end  of  the  pipe  the  pree- 
•are  mU  foree  It  throngh  the  eponite  or  wlok,  and  In 
doing  M  It  wUl  take  np  the  raponr  of  the  bensole,  for 
whien  it  ba*  great  •Snitr,  and,  paiaing  ont  of  the 
twttle  bj  the  onllet,  will  born  la  the  lanterns  with  a 
Tar7  Hne  white  light,  far  superior  to  sny  oil  flame,  and 
also  very  steady ;  bnt  this  mast  be  the  result  of  care- 
ful experlmant,  and  will  depend  on  the  relative  length 
of  ohtmneT  and  pressure  on  the  gas  mala.  I  need 
hardljr  add  that  everr  Joint  must  be  made  perfectly 
tight  by  ecment  or  seaUng-wax,  and  when  done  with, 
the  remaining  bensole  must  be  emptied  Into  a  good 
stoppered  bottle,  as  it  is  Tery  rolatile.  Bothlng  bnt 
«sry  line  bole  boraars  eaa  be  used  with  advantage 
with  snoh  rieb  gas ;  and  U  "  Adolesoens  "  flts  taps  to 
each  burner,  be  can  dissolve  without  using  the  ordi- 
nary shutter  or  eomb,  leaving  one  bumerjust  alight, 
while  the  otker  Is  tamed  full  up.  A  small  bole  la 
«ach  lantern  door  with  a  coloured  glass  In  It  will  en- 
able him  to  turn  on  the  gas  to  the  proper  height ;  other- 
wise, he  will  And  a  great  waste  of  gas  and  bad  light. 

"  V.  W."  may  have  used  hia  plan  by  eareful  atten- 
tion, but  I  am  confideut  be  would  not  get  a  brighter 
light  and  better  or  moro  convenient  arraogment  than 
what  t  have  described,  as  I  have  tested  It  Ireqaently, 
and  used  It  oonatantly  In  giving  lectures,  Ac,  for  the 
laat  alx  years. 

Ators  Is  a  rongh  drawing  of  the  bottle,  bat  fear  that 
I  have  already  taken  up  too  much  of  your  valuable 
aiwee.  CDC. 

BARIC  CBLOBATS. 

Sib,— As  your  eerrespondenta"  Taffy"  and  "Pyro" 
may  wish  to  have  some  Idea  as  to  the  sort  of  baric 
chlorate  they  will  obtain,  by  strictly  oarrying  out  Mr. 
Davis's  initrnctlons  on  page  10,  I  append  the  pro- 
bable per  centage  composition  of  the  crystals  It  will 
yield.  It  allowed  to  eool  to 80°  C,  and  then  the  eryatals 
collected:— Baric  chlorate,  S3  per  cent  i  baric  chloride, 
47j)ereent.  Ifallnwcdto cooldowntoSOCentlgrade: 
— Baric  chlorate,  47  per  cent. ;  barle  chloride,  53  per 
otnt.  If  allowed  to  eool  to  as  low  as  40  C.  :— Barle 
chlorate,  41  per  cent. ;  barle  chloride,  M  per  cent,  if 
arilowed  to  eool  down  as  low  as  20  C : — Baric  chlorate, 
33 percent.;  baric  chloride,  87  per  oent.  Finally,  If 
Allowed  to,  as  most  probable,  cool  to  10  Centigrade  (SO 
<*.):— Baric  chlorate, 27  per  cent;  baris  chloride,  73 
fior  cent.  Therefore,  moat  likely,  the  salt  obtained, 
eapposed  to  be  *'  pore  '*  (?)  baric  oblorate  would  con- 
sist of  a  mixture  of  l  part  of  barle  chlorate,  and 
nearly  S  parts  of  barie  obioride ;  while,  If  collected  so 
as  to  yield  the  purest  salt  «.&,  containing  only  about 
SO  per  oent.  of  impurities),  over  40  par  cent  of  the  baric 
chlorate  would  be  wasted  and  lost,  as  the  mother 
Hqnid  would  contain  from  IS  to  70  per  eent.  of  (be 
barle  chlorate  formed,  tbe  exact  amoiuit  depending  on 
Abe  temperature. 

With  reference  to  the  three  apparently  oontradlc- 
lory  replies  famished  by  Mr.  Heard,  Hr.'O.  E.  Davis, 
«ad  "  Ernest,"  ennceruing  hypoehlorto  acid,  they  are 
"  all  right  and  all  wrong?^  U. 


A.OSICULTUBAL  IMPLEMEin'S.— COUSTOC&'S 
BUTARY  Sl'ADER. 

8i>,— I  am  glod  to  see  that  our  old  friend  the  Eho- 
btsa  Hechamic  Is  so  strong  and  vigorous.  As  yoa 
liare  lately  given  the  millets  a  fair  portion  of  your 
time  and  attootloo,  perhaps  yoa  will  he  kind  enough 
to  pay  the  like  compliment  to  their  brothers  the 
itarmers.  In  looking  over  some  papers  a  few  days  ago 
which  I  brought  from  the  Paris  Exhibition,  1  found 
the  enclosed,  and  the  thoogbt  strnck  me  that  per- 
haps It  might  be  useful  to  some  of  your  subscribers ; 
It  might  give  some  of  them  a  hint  which  would  set 
their  thoughts  In  the  right  direction  with  regard  to 
tbe  improvement  of  agricultural  impledieuts.  If  you 
think  the  spsder  worth  insertion  la  your  valaable 
pagsf  yoa  will  greatly  oblige. 

8.  KXRT,  Bastings. 

OOMSTOOK'a  rATCHT  BOTABT  IPADEB. 

The  spader  la  designed  aa  a  aubttltute  for  the  plough 
la  preparing  tbe  ground  for  aecd  la  flelda  that  have 


been  onoe  broken  and  tbe  sod  rotted.  It  Is  not  adapted 
to  breaking  prairie  or  meadow  land,  nor  ffir  land  that 
Is  not  compaiaUvely  fies  from  stonea,  stamps,  and 
toots. 

By  means  of  the  lever  en  the  foot  board.  It  Is  readily 
put  into  position  to  work  or  travel,  on  the  farm  or 
road,  and  is  easily  eootroUed  by  any  one  capable  of 
driving  a  team. 

The  teeth  or  tines  on  the  fork-bars  are  about  7iln. 
apart,  and  when  on  the  bar  sonstttnta  what  is  called 
"a  fork." 

The  teeth  or  tinea  of  tbe  fork  are  east  steel,  «e(r- 
tkarpentri,  of  the  almplsit  possible  form.  Sin.  in 
length,  and  are  aecared  to  the  bar  by  a  elamp,  or 
stirrup,  and  wedge,  and  eaa  be  takea  off  or  put  on  In 
the  fleld  by  any  parson,  as  each  tine  and  atlrrup  will 
lit  the  fork-bar  of  any  aised  apader.  Qreat  care  haa 
been  exerolaed  In  determining  the  strength  necessary 
in  these  parU ;  bat  If  broken,  aod  no  extras  are  at 
hand,  may  be  raplaaad  by  any  good  blacksmith. 

A  team  in  plooghing  a  furrow  one  foot  in  width 
travels  U  miles  to  each  acre  (besides  turning  comers), 
or  16i  muea  In  ploughing  two  acrea,  which  is  a  good 
day's  work  for  both  team  and  man.  and  is  not  always 
wall  done  with  a  furrow  of  that  width ;  It  a  aarrower 
one  is  turned,  the  travel  is  increased.  Tbe  Ave  tine 
spader  works  three  feet  In  widtb ;  therefore  six  acres 
are  spaded  to  ISi  Biles  travelled,  or  as  much  as  three 
pair  of  horses,  three  ploughs,  and  three  men  will  do ; 
and  but  275  miles  of  the  team  la  required  to  apade  100 
acrea;  making  a  gardon  bed  of  the  grain-field  at  leaa 
than  half  tbe  eoet  of  plonghlag ;  and  thla  may  be  done 
by  any  one  able  to  alt  on  an  easy  seat  and  drive  the 
team— no  walking  or  other  labour  required. 

The  saving  in  expense  of  teams  and  manual  labour 
alone  soon  pays  the  coat  of  a  apader,  even  to  smaller 
farmers. 

Other  advantages  may  be  enumerated  as  of  equal,  It 
not  greater.  Importance  than  the  saving  of  labour  and 
coat 

As  the  ground  can  ba  prepared  In  much  leaa  time,  it 
may  be  dtme  at  the  right  tima— and  leaa  time  la  given 
for  the  aon  to  settle  and  pack,  and  for  seads  of  weeds 
te  germinate  and  take  root  before  planting. 

The  attention  of  nursery  men  and  market  gardeners 
Is  invited  to  the  fact  that  by  twice  going  aver  Inmpy 
ground  withi  the  spader  the  soU  Is  better  and  more 
cheaply  pulverised  than  can  be  done  by  any  other 
proceaa. 

It  will  pulreriae  the  aoil  and  leave  It  light  and  mel- 
low when  too  wet  to  be  worked,  without  damage  by 
the  plough.  And  on  atlcky  aolls,  where  the  plough 
will  not  scour,  it  will  do  Iti  work  perfectly. 


THE  ADTAKTAQE  OF  USIKQ   CRUSHED 
OATS. 

Sib,— The  advantage  of  nstng  oats,  beans,  peas,  Ac 
whioh  have  been  prevlonsly  ernshed  and  partially 
ground  into  a  ooarse  powder.  Is  not  as  generally  known 
as  It  should  be ;  I  therefore  take  this  opportunity  of 
drswlng  the  attention  of  thooe  of  yoar  readers  who 
are  interested  In  such  matters  to  the  following  pra  o- 
tleal  lUustratlon  of  an  important  faet,  namely,  that 
but  little  good  can  be  expected  from  the  best  deserip- 
tlons  of  food  unless  iu  mechanical  condition  Is  also 
attended  to. 

Home  days  ago  I  procured  a  small  load  of  horse  dung, 
wblsh,  being  taken  from  the  streets  of  London,  wss 
perfectly  free  from  any  loose  particle  of  hay  or  straw. 
This  manure  was  put  In  a  heap  In  my  garden,  and 
covered  over  with  a  thin  layer  of  earth. 

In  about]  a  week  afterwards  I  was  much  anrpriaed 
to  see  quite  a  crop  of  green  ahoota  coming  np  on  the 
anrface  aoil,  and  on  making  a  eareful  examinaUoa  at 
the  rootleta,  I  found  that  lu  each  caae  these  ehoots  pro- 
ceeded from  what  had  originally  been  a  soand  grain 
of  oats. 

It  would  be  interesting  to  knowto  what  extant,  and 
nnder  what  speolal  circumstances,  oats  and  similar 
cereals  ara  passed  oS  uuaSected  by  the  ordinary  pro- 
cess of  digestion,  Ac. 

It  certunly  appears  to  me  very  desirable,  in  order  to 
feed  aninuls  with  the  greatest  advantage  and  profit, 
that  the  different  kinds  of  food  should  be  eanthlly 
reduced  to  a  fltu  state  of  division,  then  steamed,  or  at 
least  moistaasd,  after  which  chaff  or  slallar  ooarse 


material  may  be  mixed  In  preportlan,  as  wa  maj  wish 
to  make  a  mora  or  lees  bulky  kind  of  fodder. 

JoHX  Hdqhxs,  Analyst,  16,  Paan-road-vUIaa, 
HoUoway,  N. 


lUW  OABBLAQK  BRAKE. 

Sib,— tn  your  exeeUeat  Journal  of  the  Wth  of 
January  last  there  appears  a  noltea  of  a  new  aarriage 
brake.  On  reading  the  description  of  IL  I  was  moeh 
sarprlsed  to  find  that  a  oarrlage  or  eart  brake  exaatiy 
stoular  In  evenr  way  to  that  now  patented  by  Keesrs. 
Parry  and  UcHardy  was  exhibited  at  tin  ahow  oTtha 
Highland  and  Agrlcultunl  Society  of  Scotland  hdd  at 
Dumfries  In  the  summer  of  IMo,  and  that  to  It  waa 


awarded  a  premium  of  £10.  It  attracted  great  ■ 
tion,  and  was  nnlveraally  approved  of.  It  was  mad* 
and  shown  bv  Mr.  Thos.  H'Crlriek,  agricultaral 
implemeat  maxer,  Old  Cumnock,  Ayrshiie,  who  haa 
long  been  well  and  widely  known  In  the  aoutk  and 
west  of  Scotland  for  his  many  useful  Improvamenta 
and  ingeuious  and  original  inventions  Sn  eonncetion 
with  serlcultural  maohlnery,  bat  wlioea  dlllldenee  ot 
disposition  (wbich  is  so  f reqoently  found  allied  to  true 
and  original  genius)  has  hitherto  kept  him  from 
patenting  any  of  his  many  inventions ;  and  as  he  has 
DOW  considerably  passed  the  allotted  span  of  three-  , 
score  years  aad  ten  his  career  aa  an  inventor  may  be 
said  to  be  over.  Still  it  Is  right  that  he  ahonld  nothe 
robbed  of  any  honour  which  Jnatly  belongs  to  him ; 
and  undoubtedly  he  la  His  »riglmu  laventor  of  "  tba 
new  carriage  brake  "  described  tn  year  Journal  of  tbe 
above  date.  Messrs.  Parry  and  UcHardy  may  not 
have  seen  Mr.  M'Cririek's  brake,  and  they  may  have 
been  original  Inventors  also;  bat  even  If  such  haa 
been  the  ease,  they  have  been  forestalled  In  It  by  Mr. 
M'Crlrick  by  nearly  ten  year*. 

A  photograph  of  tbe  brake,  and  of  tbe  eart  to  whieh 

It  waa  attached  was  taken  at  the  time.    Cxinld  wa 

have  obtained  a  spars  one,  we  would  have  encloael  It ; 

and  we  may  do  so  ye(,  when  more  of  them  sie  taken. 

A.  B.  TODO,  Old  Cumnook,  Ayrshire. 


THE  SUN. 

Sib,— TheENadSB  HzcBABicof  the  1st  April,  1870, 
has  Just  come  to  band.  In  wblsh  I  have  noaced  a 
letter  that  bears  the  Initials  of  "  S.  B.,"  who  sayi  ba 
was  in  hopes  thai  some  of  your  "  qaalUed  "  com- 
spondents  would  have  answered  "  Yeritas." 

"  The  I  -OUMOg  is  a  fraction."  This  is  not  the  case, 
because  a  fraction  Is  a  part  only  of  a  whole.  If 
"  S.  B."  had  stated  that  l-(i0SW8  was  the  proportion, 
ratio,  or  quotient  ot  two  dlatanoea  or  values,  he  would 
have  been  nearer  tbe  truth. 

Mr.  "SfB.'has  one  fundamental  errorlB  bis  oaten- 
lation  of  the  mean  diameter  of  tbe  sun- namely,  be 
employs  the  equatorial  seml-dlameter  of  the  earth, 
whereas,  be  ought  to  have  used  tbe  meofi  aeml-dlame- 
ter  lu  order  to  arrive  at  a  mean  value  of  the  aun's 
diameter. 

1  beg  to  lubmit  the  foltewtng  faeto  as  given  by 
"F.B.A5."    and     "8.  B." 
Kile*.  Miles. 

Ban's  diameter  =      84fiM7  MMtO 

„      dtocance  =  SoeHTOS  915I«010 

H.  H.  parallax  8'Dl  8'-«3t 

It  will  thus  appear  that  the  values  ot  "  F.R.A.S."  and 
"  8.  B."  are  wide  apart. 

Perhaps  tbe  best  that  could  be  done  nnder  the  olr- 
cumstaooesot  the  case  la  to  appoint  a  aolentiflc  pope 
for  the  purpose  of  a  flnal  settlement  ot  our  sctentlfle 
differences.  VBBrrAS. 


BOOKBINDER'S  CUTTINO  PRESS. 


Sib,— I  send  a  skaleh  ot  a  bookbinder's  euUIng 
press,  although  I  firmly  believe  It  will  be  "  Love's 
Isbour  lost,"  tor  those  whose  trui*  It  Is  to  provide 
bookbinders  with  cutting  presses  do  not  alwaya  tnm 
out  a  good  press ;  but  as  ''Maschll "  and  other*  hare 
Inquired  about  the  apparatuSL  I  tboaght  It  would  per- 
bap*4>e  best  lor  the  bterests  ot  *'  oar  "  HscilAiitc  ta 
comply  with  their  wishes.  Panons  ont  ot  tbe  trade 
seem  to  form  the  most  orroneons  ideas  ot  bookbinding, 
gilding  Isather,  As.    I  should  much  like  to  sea  soma 
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of  ■*  MaaehU'*  "  Snt-nte  binding.  The  tketelk  is  drawn 
to»M4to  of  1-aath  of  >a  Inch  to  ibe  foot.  A  B  an 
two  piMM  of  well-Ma*oned  beecb.  aboi:t  Mln.  lonci 
Hta.  wide  on  tba  sppcr  tide,  u  ibown  in  tbe  iketoB, 
by  44  deep.  C  C  are  two  beeeb  lerewi,  of  Sin.  dUm.. 
irith  %  ETOOTS  in  tbe  plain  part  of  eacb  lerew.  E  £, 
ttaiongbwhiek  Kroore  a  garter  plo,  1  iqnare,  F  F,  ia 


tlskUr  fixed,  wbleb  euaee  the  cheek  A  to  raetde  from 
•r  appreaeb  to  the  ebeok  B.  O  O  are  the  beads 
oC  uo  two  aenwa,  throaeh  which  are  two  boles, 


absat  I  of  an  tnob'in  dtam-  ialwhieh  the  preaa-pin.  or 
bier,  which  is  about  20in.  lonc,  is  inserted.  B  H  are 
tvo  strips  of  hard  wood,  plaoM  aboat  I}ln.  apart,  for 
die  pJMKh  to  tranrsa.ln.  The  catUng  press  hare 
abown,  la  2ft.  between  the  screws.  I  I  are  two  galde 
rods,  flrmly  fastened  in  tbe  cheek  B,  wbleb  keep  the 
cbeak  A  Id  its  proper  position.  Ab  Isitio. 


TBK  "KKGLISH"   TXLOCIPXDK  ON  A  NEW 

PBISCIPLE,  AND  OUS  SNULISH  BOADS. 

Sim,— For  manr  years  my  attention  has  been  dlieetad 

to  the  antdeet  of  Telocipedea,  both  theoretically  and 

practlekUy ;  md  when  roar  third  Toloma  waa  coming 

«at  I  aaw  it  waa  treated  of  tlwrein,  sineo  wliich  time 

I  hare  bean  a  anbeerlber. 

I  wiU  Iw  aa  brlet  and  as  plain  as  1  can  io  what  I  am 
•boot  to  say.  tor  my  aim  is  the  dUIasioBof  dear  Tlaw< 
of  tbe  ocrrreet  prlnelplaa  ot  Tdocipadeeooatmetlon,  and 
«o  aaalat  is  its  InanKuratlon  as  a  reallj  uMlnl  machine. 
I  haTO  liad  acTeral  maohlaas  made  on  diSuenl  prlnsi- 

5 las  >nd  designs.  One,  a  tliree-whscler,  had  tws 
rirlnar  wlieela,  between  which  tlie  rider  sat.  It  could 
be  wonad  up  hill  prettr  wcU.  A/terwarda— thinking 
that  if  one  wen  made  for  two  to  work,  sitting  back  to 
back.  It  wooid  be  easier  to  gat  np  hlU,  I  had  one 
made  for  two ;  and  what  waa  tiie  result  ?  Why,  the 
Tcry  rererse  anticipated!  Two  could  not  possibly 
work  it  op  anything  like  a  bill,  and,  strange  to  say, 
one  could  I  This  was  about  two  years  ago,  •luce  which 
time  I  bare  endearonred  ;to  trace  tbe  reason  of  thia j 
mnd  about  twelve  months  sluss  I  succeeded  in  what  I 
thought  might  be  soma  explauatiou  of  it.  Suppose  a 
man  oad  to  take  two  sack-loads  of  potatoes  (weighing, 
■ay  ScwL)  a  mile,  and  he  bad  before  Urn  tbe  choice  of 
<t  wheelbarrow  and  a  truck  (a  two-wheel  handcart)  to 
take  them  with ;  and  granting  that  the  truck  welgha 
•a  Ugbt  aa  ths  wheelbarrow,  which  should  we  suppose 
lie  would  choose?  Common  sense  would  say  the 
crack,  because  he  could  balance  the  load  on  it,  and  all 
ii«  would  liava  to  do  would  be  to  roll  or  wheel  It 
along.  In  tlM  case  o(  a  wheelbarrow,  he  would  hare 
Co  lilt  half  the  load  before  he  could  wheel  tbe  other 
halt  Now,  as  wheellag  a  load  is  easier  than  carrying 
•  load,  it  is  artdant  that  the  wheelbarrow  is  a  foolish 
Teliiele  where  a  truck  oan  be  used.  Let  us  look  again 
at  the  above  Teioelpede.  We  see  that  the  spokes  of 
the  drtTtog  wheels  act  similarly  to  a  man's  legs  in  a 
wheelbarrow,  with  thia  difference,  that  whereas  in  a 
wheelbarrow  a  man's  legs  haTO  only  to  oyercome  tbe 
f  rietioB  of  half  the  load,  in  this  machine  the  wheels 
hara  to  be  made  to  orereome  the  friction  of  nearly  tbe 
whole  of  tba  load  before  it  can  be  moved.  Again,  let 
oa  now  look  at  tlie  track.  Its  two  wheels  act  aa  guid- 
ing wheels,  at  tbe  aame  time  bearing  the  load,  and  tbe 
man's  legs  act  aa  the  spokee  of  a  dnriDg  wheel.  Now, 
U  a  Teioelpede  ware  made  on  this  principle,  tba  ques- 
tion would  be.  Would  it  be  easier  to  propel  than  the 
other r  X  waa  soon  eonriaced  that  it  would;  and 
having  proved  it  to  my  own  aaUsfactlOD,  I  have  laid 
dawn  thia  maxim  or  principle  aa  being  tbe  correct  one 
ia  the  eonatraetlon  of  all  velocipedea-vli.,  that  no 
laore  weight  should  be  placed  on  the  driving  wheel 
than  is  actually  necessary  for  drlvlBg  purposes. 

To  illustrate  this  still  further,  uks  tbe  case  ot  a 
Insgage  train.  Suppose  that  tnatead  of  the  locomo- 
tive drawing  Ita  load  of  200  tons  behind  it,  the  whole 
of  the  200  toes  were  to  be  plaoed  right  over  and  upon 
the  driviug  wheela  of  the  engine,  what  would  be  tbe 
consequence  ?  Why,  the  power  of  any  ordinary  loco- 
iBotiva  would  moat  probably  fall  in  endeaTourlng  to 
oTereoma  the  aaormous  friction  raosed  by  the  load 
above.  Observing  the  above  principle,  I  designed 
the  following  velocipede,  which  at  a  glance  will  be 
perceived  to  be  self-adjusting  aa  regards  the  load  on 
the  driving  wheel.  It  also  meets  every  other  require- 
SBBUt  that  la  looked  for  In  the  velocipede— via. : 
IsL  It  ia  light  and  simple  in  eonatraetlon  and 
working.  2nd.  It  is  perfeetly  sate,  easy  to  work,  and 
oomfortable  to  ride.  3rd.  It  la  eaay  to  guide,  and 
with  all  the  wheels  being  tree  ot  each  other.  It  turas 
Sharp  oorsera.  4th.  It  naa  a  ■ninimnm  of  friction 
oonsistent  wltb  a  maximum  of  power,  aa  both  hands 
and  feet  would  be  used ;  but  I  never  found  it  to  leqnlra 
more  than  the  use  of  one  hand  with  the  feet  np  the 
aieeptat  hUl,  the  drlTing  wheal*  not  sUpplng. 


Ths  vrbaels,  as  wlU  be  aaen  in  the  drawing,  an 
rather  small,  the  driviag  wheel  being  only  2ft.  Sin., 


and  the  othcn  2tt.  4io.  Soma  will  very  likely  think 
ttiey  are  too  small  i  but  those  who  have  made  great 
use  of  the  veloclpeaa  on  all  kinds  of  roads  will  never 


prefer  than  mnah  larger. 

The  frame  of  this  valoeipeds  eonalsts  of  aaglo  iron 
bent  in  the  forapart  to  a  onrre,  as  shown.  It  Is  Bllsd 
in  with  wood.  They  an  la  fonr  part*.  One  end  ot 
each  goes  right  aerass  a  strong  board,  to  the  uoder 

§art  of  whioh  It  is  bollsd  by  two  bolts.  Abovs  this 
card  is  tbe  ssst,  between  which  is  the  box,  secured 
by  a  lock  and  key.  Then  an  no  springs,  hut  a  good 
snshlon  on  the  seat,  and  I  can  alllrm  that  I  have  not 
axperisnoed  the  slightest  nnpleasantnasa  as  ngards 
jolting,  Jogging,  or  shaking  (I  have  gone  over  rough 
roads};  Indeed,  It  Is  rather  otherfrtae,  for  it  is  tnUy 
comfortable  to  ride,  as  I  have  said  abovs.  Another 
noticeable  feature  In  this  machine  is  the  guiding  han- 
dle* being  placed  at  the  aidesof  theaeat.  Thia  allowa 
the  cheat  mora  play,  and  givea  greater  opportunltlaa 
of  development  than  when  ths  hand  ha*  to  reach  far- 
ward  to  guide. 

Thia  latter  remark  leads  me  to  nfer  to  the  worker 
of  the  velocipede.  It  may  be  eaid  ttiat  the  veloelpode 
will  never  compete  with  the  rallwav  train  as  an  econo- 
mlser  of  time.  It  may  be  so ;  but  1 1  can  also  be  said 
that  the  railway  train  will  never  compete  with  the 
velocipede  as  a  promoter  of  health.  Bo  the  velocipede 
question,  in  this  respect,  reaolvea  itaelt  into  theac 
two  polnta,  time  or  health,  not  conalderlog  tbe  saving 
of  railway  f  area.  Time  la  no  doubt  valuable,  but  health 
is  still  jmora  so— It  is  invalaahte;  it  is  a  fortune  in 
itaelt  What  traly  wise  man  would,  tor  the  take  of 
saving  time,  alwavs  avoid  opportunities  ot  promoting 
bla  health?  Aa  vigorotu  health  neaua  greater  capa- 
bllitiaa  tor  buslneaa.  It  ia  quaationable  wbetbrr  the 
right  nae  of  tbe  velocipede  la  not  more  favourable  to 
the  attainment  ot  wealth  than  otherwiae. 

1  will  conclude  what  I  have  to  say  on  the  question 
in  another  letter,  next  weak.  A  Thiukbb. 


EITMCTS  IBM  COEMSPOIOEKCS. 


INTBBBSTINO  rACTS.  —  "  Pneuma"  writes  as 
follows :— "  In  your  Dumber  for  March  25,  page  23, 
is  a  small  paragraph  headed  '  Interesting  Facta,' 
among  which  are  two  or  three  statements  which 
perhaps  you  will  allow  me  to  correct.  The  German 
mile  Is  much  more  than  1800  yards.  The  Qermao 
short  mile  is  68W  Knglish  yards,  and  ths  Qerman  long 
mile  10126  English  yards,  and  the  Hanoverian  mile 
11539^ards  (see  Kelly's  'Cambist').  The  greatest 
deptlrof  the  sea  Is  more  than  4  miles.  On  tbe  ISth 
November,  1S40,  Lie'<teDant  (now  Captain)  Haury,  in 
tbe  'Fancy,'  let  oat  &700  tathoma  of  Una  (about  M  milea) 
without  ilndlBg  a  bottom.  Thia  waa  in  lat.  31<>  W  N. 
and  long.  W  43'  W.  This  deptb  exceoda  the  height 
of  Mount  Evereat,  in  the  Himalaya,  by  a  mils.  The 
statement  respecting  the  Ka^llsh  acre  Is  eridently 
wrong.  It  should  read  48iO  squars  yards,  belnig 
60yds.  1ft.  lOln.  each  way." 

"J.  K.  P."  also  writes:—"  Under  the  above  head- 
ing, on  page  23,  you  state  a  (Jerman  mile  at  1806  vards. 
Now  a  werman  mile  ia  what  they  call  a  'atnode'  or 
'hour,'  Cc,  an  hnur'a  walk,  and  'Adeock's  Pocket 
Book '  gives  10126  yards,  whieh  agrees  with  '  Cham- 
bers' EncydopBdia.  Adcock  states  the  Turkish  mils 
at  IBBS,  while  you  give  1626,  and  I  have  no  means  of 
telling  whieh  is  right.  A  (}erman  '  short  mile '  is 
68S9  yards  according  to  the  I'  Imperial  Dictionary,'  and 
is  quite  enough  for  an  hour's  walk  for  me." 

Da  USSHEB'S  ADVICE.— By.  Oood  sends  us  tbe 
following .— "  Will  you  allow  me  to  point  out  one  or 
two  errors  in  ■  Dr.  Utsber's  Advice  ?'  First  o(  all,  it 
is  not  Dr.  Ussber's.  tor  I  have  now  before  me  Cow- 
per's  Poems,  In  which  I  pasted  a  label  more  than 
thirty  yean  since,  a  oopy  ot  which  I  enclose.  I  am 
quite  sure  that  It  la  an  oversight  of  tbe  doctor  to  say— 

'  For  oft-lm|>arted  knowledge  doth 
Diminiab  learning's  store. 

Ton  will  also  observe  that  the  words  '  I  often  lent ' 
should  be '  it  often  lent.'  If  aome  ot  your  aubscrlbers 
would  get  up  a  neat  label  ot  the  above,  either  In  Utho- 
naphy  or  photography,  leaving  a  space  tor  name,  I 
think  they  could  find  a  sale  for  them." 

VABNISHINO  THE  VIOLIN.  -  "St.  George" 
vrrites:— "Iflud  amber  varnish  to  iqjare  the  tone  of 
the  TiolUi  the  least  of  any  that  I  have  tried." 


THE  ENGLISH  MEC 
BANia  — "Aa  Old  Sab- 
serlber"  writes  :—•■  Allow  me 
to  oongratulats  yoa  oa  the 
deeldedimpTovemaats  reosntly 
mad*  in  ^tha  Kmolish  Ms- 
CBAXia  Issuing  the  Index 
with  one  of  the  nnmbaia,  *epa- 
ntingths  advertisemaatsheeu 
from  the  body  of  tbe  worlc, 
giving  tbe  contents  an  the  oat- 
aida  page,  iaeraaalag  the' else 
and  at  the  same  time  improv- 
ing ths  form  of  ths  publlcallon. 
giving  a  list  of  ths  nsw  patenu 
— thsas,  vrith  what  we  bare  bad 
bsfore,  oomblaed  with  a  greater 
Tariety  ot  content*,  and,  I 
think,  a  eerUln  sifting  of 
the  Notes  and  (Queries  depart- 
ment,   make    tin     EHousa 

MaOBAHIO    AMD   MIBBOB    OF 

SoiBXOB  the  prinelpal  icienti- 
flo  ionraal  published.  Tou 
need  not  stoop  to  tbe  miserable 
and  deceptive  manoeuvre  sf 
oOering  to  glre  away  priiea 
'for  uotblng,'  la  ordei  to 
bolster  up  an  artihclal  etr- 
Cttlatlon  I  you  ean  stand  on 
your  merita." 

BENNETT'S  DIE  CHTJCC 
-Edwin  Baker  writes  :— 
"  WiU  yon  allow  ma  to 
. .  correct  an  error  in  last 
wesk'a  aumbar,  with  respect  to  Bennett's  die  chuck  f 
Mr.  Beanett  iorented  and  mad*  that  chuck  while  he 
wa*  in  the  employ  ot  the  Msssn.  Holtiaplfal,  and  not 
Mr.  Evan*'*,  asltwasgivannttoondantand.  Iqnee- 
tion  If  Mr.  BeaaaU  cvsr  was  laths  employ  oTKr. 
Evans  at  aU," 

A  GOOD  BBCIFK  FOB  HOMB-XADX  TBAST 
OB  BABM.— Place  a  quart  ot  malt  In  earns  woodsn 
vesssl,  boll  one  ounce  ol  bops  in  three  qnarts  ot  water 
one  hour ;  when  clear  from  the  vapour  arising  there- 
from your  over  the  malt  so  aa  Juat  to  scald  it.  Cover 
over  with  thick  flannel  or  balxe  tlU  morning,  when  k 
sliould  have  a  frothy  Ihead  on ;  strain.  Put  halt-a- 
plnt  of  this  liquid  to  7Ib.  flour,  sat  your  sponge  OTsr 
night,  in  ths  morning  mix  and  baits  In  the  ordinary 
way.  This  Is  an  exesllsnt  rsoipe,  and  waa  givsn  ms 
by  ths  Uts  Sir  Charlss  Napier's  cook.  Nothing  esB 
squai  the  sweetness  ot  bread  mads  tram  this.— W.  I. 

MEDICAL  OPINION-Dr.  BurdweoU  in  a  letter 
says:- "I  love  yonr  UacaAiiic,  but  I  dislike  to  see 
medical  qusstloas,  and  often  verv  absurd  ones,  asksd 
through  it.  It  is  almost  impossible  to  givs  an  opinion 
without  seeing  the  patisnt,  and  in  most  cases  It  would 
be  daugsrous  to  act  oa  good  avios  given  under  auch 
clrenmstances." 

NAME  OP  STAB.— "Conjecto"  write*:— "Allow 
me  to  thank  *  Omicroa '  (page  666;  for  the  (probabls) 
name  ot  the  star  vrhlebr  Tsaw  la  conjunction  wltb 
Venus  on  the  STsnlng  of  ths  3rd  Jan.  I  am  somswhat 
surprissd  that  no  other  mention  has  been  made  ot  t)iis 
(to  me)  most  intereatlag  sight.  I  have  watched  many 
oocttltatlons  ot  atan  by  ths  moon,  bat  have  nsvsr 
bsea  so  plaaasd  aa  with  ths  beaatif  ul  appearance  pre- 
sented by  Venus  and  this  star,  which  I  washed  from 
the  sarlv  evening  until  they  disappeared  together 
behiad  the  diatant  tree-lop*.  Th*  itar  waa  at  leaat  a* 
bright  a*  Juplter'a  trd  aatalllte,  and  ahone  with  a 
ateadlB***  quite  remarkable  for  a  flxed  atar," 

T0MAKBOO0DBABM-"T.8.  T." says:-"  Boil 
loi.  of  niodhop*ln2quartsot  water  i  an  hour.  When 
strained  and  mllkwsrm,  add  ilb.  ot  brown  sugar  and  ^Ib. 
of  ^uod  u]4>aly  potatiies  previously  boiled  and  squeezed 
iMEi!  jsj-,  sill]  iiUcu  t>y  the  flreaide  tor  one  day  aud  two 
Dl>,-ht6.  Wlicu  iL  hat  done  working  put  in  ahandrul 
of  salt,  sail  cork  I  lie  jar  tight  and  place  it  in  a  cool 
%,  I  ncLi.  Thii  you  may  uae  immediately.  Keep  It  cloaelr 
c,;rki»l  atier  puurlug  snvout.  It  Is  well  to  add  afresh 
quiiutity  bclore  the  whole  la  used.  It  will  keep  at  well 
tM  uae  wliuu  uuulb  Six  month*,  ^t  about  four  o'clock 
set  your  barm— that  i*,  get  two  or  three  potatoes  (or 
one  good  large  one),  mash  them  up  very  flue,  put  them 
in  a  alere  and  *t»ln  about  three  pint*  of  lukewarm 
water  over  them  into  a  crock  (throw  away  the  re- 
mainder), then  throw  the  barm  down  on  the  top  of  this, 
then  shake  a  couple  of  handf uls  ot  flour  on  the  top  of 
this,  and  cover  with  a  cloth  and  let  stand  before  the 
fire  till  about  9  o'clock— by  this  time  it  will  have  risen, 
and  fallen  a  little  again.  A  reguUr  quiet  heat  must  be 
kept  to  it.  At  that  hour  throw  a  little  salt  through 
the  flour,  mix  the  barm  well  through  the  flour,  and  it 
too  drr  add  a  little  warm  water.  Work  it  up  until 
quite  flt  to  put  into  the  oven.  Next  mornine,  when 
well  risen,  divide  into  loaves  (two  quarts  of  flour  to  a 
loaf).  After  making  the  loaves,  lay  them  on  the  board 
and  cover  with  a  cloth  for  about  twenty  minutes.  Do 
uot  shake  any  flour  on  them  at  night  after  mixing  the 
barm  In  the  evening.  About  fourteen  quarts  ot  flour 
to  this  mush  barm  (three  pints  ot  made  oirm)  —Buna 
for  breakfast :  lib.  ot  floor,  whites  of  two  egga,  iox. 
b'ltter,  two  spoonsful  of  barm ;  mix  together  with 
milk  to  a  light  dough,  put  at  the  Are  tor  one  hour  to 
rise— Ave  muuteawlU  bake  them.    Mix  as  tor  a  cake.' 


FBEE  SCHOOLS  OF  INDU8TBIAL  ABT.-A 
plan  Is  now  before  the  Massacbusaets  Stats  Legisla- 
ture, U.S.,  by  which  every  town  of  a  certain  Use  will 
becompelled  to  maintain.  In  connection  with  itt  town 
school  system,  an  evening  school  for  edaeation  la  "  the 


industrial  arta"    These  evuolng  achoola  will  be  open 
two  honra  on  five  erenlnga  In  the  week,  with  a  ooi 
teat  maslsror  mistresa  lor  svery  26  pupils.    Travel 
loan  eoUactions  of  models  andcasuof  w.^rks  of  art 


and 


design  are  to  be  formed,  tbe  expense  of  which 
be  boras  by  the  commonwealth.    A  monthly  tjr 
examlnationa  I*  al*o  propoisd,  with  the  exhibf 
maritotioii*  worka. 
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£EFIIES  TO  QTJMIES. 


ZI¥0   PIiAXT.  —  In    npir  to  "Saul  Bjrmeks" 

IiMlioo  to  ma,  bis  Ida*  •!  tbe  rattonalt  It  correct. 
II  tk«  ilwoilpMoa*  irtT«o  nlMe  to  tbe  lead  tree,  and 
of  aoar«e  tto  Bwn  lead  ult  tbere  ie  In  the  water  ibe 
mam  Tlgorou*  will  be  tbe  nowtb  of  this  ipeelmen  of 
raetaIHe  growth.  A  tmeaTDe  treewonld  reqnltv  the 
oae  of  a  mere  oxWhaMa  metal  in  a  line  salaoon,  and 
a*  tbe  aethm  of  laeta  metala  aa  matniesiiim,  ■edhim, 
Ac.,  would  prababir  be  too  rapid,  the  malat  woald  be 
mora  likely  to  to  tbrown  dawn  as  a  non-adheraot 
powder  tban  a*  eabennt  errscals.  TheprooeMlt  a 
trao  elaetrla  ooa  when  the  ■'  plant "  la  formed,  tbe 
eleotriuttr  aatlac  at  tbe  eztnmitte*  of  each  deposited 
partitle,  aad  pndaeiog'  there  tbe  crystalline  dapetlt. 
OCbar  metals  mav  be  thoa  deposited  also,  and  tbe 
nearer  alike  tbe  aBalHet  of  the  two  metab  are  for  tbe 
acid  boldinr  tbe  one  In  t<datl«o  tbe  slower  and  more 
perteec  theputieB.— SMstii. 

[17(l8.}-HSATIKO  GBKENBOUSES  BY  SAS.- 
In  reply  to  "  Professional,"  p.  637, 1  be;r  to  say  that  I 
•bftll  De  glad  Indeed  if  ha  can  point  out  a  plan  by  which 
gas  may  be  used  in  the  heating  of  grcenhoasea,  lo  that 
It  may  be  dona  with  some  degree  of  economy.  He  has, 
however,  a  mncb  better  ebanaa  of  dolnjr  so  than  I  hare, 
as  with  him  gas  Is  charged  Sa  ad.  per  1000ft,  bnt  with 
me  it  Is  <«.  ad,,  in  Usalf  a  mighty  difference.  I  hare 
long;  thongbt  that  onr  gas  company  is  extortionate, 
but  they  malntata  that  the  superior  qnallty  of  their 
gas,  made  from  Caaod  coal,  makea  It  as  cheap  to  the 
consumer  as  gss  from  other  coal  at  halt  the  price. 
This  reasoning  may  suit  their  dlrldcnd  of  lO  per  cent, 
per  annnmjaod  a  bonns  betides,  hot  I  mast  aokaowledge 
1  don't  belleTe  in  it  "  Proresslonal "  suggests  that  It 
may  be  tbe  arrangement,  and  not  the  material,  which 
Cannes  the  fsnure  with  ne.  I  shall  endeavoar  as 
brieflf  as  I  can  to  explain  my  apparatus,  and  then  he 
may  Judge  tor  hImteU.  It  consists  at  a  email  oopper 
boiler  conneetfd  to  about  Mft  of  Sin.  iron  pipe.  The 
bolter  Is  a  cylinder,  the  under  end,  as  it  werey  presaed 
la  CO  form  a  conoaTa  for  the  flames  to  pl«y  upon.  Bn- 
velopln?  tbe  boiler  is  an  Iron  jacket  auowing  a  space 
of  about  2ln.  between  It  lad  boiler.  From  the  tap  of 
tbe  IroB  jsckat  a  Sin.  Iron  floe  is  eairted  away  so  as  to 
take  off  liie  f  nmas  of  the  burnt  gaa,  and  also  to  radiate 
as  much  heat  as  possible.  This  One  Is  carried  tbe 
whole  length  of  the  house,  aad  then  passed  outside. 
The  gas  Is  applied  at  tbe  bottom  of  tbe  boiler  by  three 
of  Bnoseu'sbnmers,  so  arranged  that  either  one,  two. 
or  three  may  be  lighted  at  one  time.  I  find  that  In 
severe  weather  it  required  the  whole  to  be  lighted) 
and  on  these  occaaiona,  anppoalng  they  were  llgtatrd  at 
at  4  o'clock  in  tbe  altemoon,  ana  were  kept  burning 
until  8  o'clock  next  morning— 16  hours— It  conanmcd 
about  MOft.  of  gas,  which  cost  me  2s.  dd.  The  apparatus 
worked  wen  and  gare  little  or  no  trouble ;  the  only 
drawbacks  were  want  of  beating  power,  except  a  very 
large  quantity  of  gas  was  consumed,  and  tbe  ii^urlous 
eOscts  (be  tames  hadnpon  the  plants.  This  latter  ol^eo- 
Hon  eoald  be  remedied  by  keeping  the  gas  entirely  oat 
of  tba  baoae.  but  tbia  would  naoeasarlly  entail  a  ear- 
tain  amount  of  loss  ot  heat,  wUch  could  ealy  ba  made 
Apby  agraatercoosamptianotgas.  I  aospect  oiben 
have  coaaettatbeMoe  conclusion  ae  I  have  done  (I 
notloa  tbe  reply  ol  "J.  K,"  p.  12,  vol  II.,  Ac.),  bnt  If 
"  Professional '  can  predaoe  a  plu  by  wbieb  gaa  may 
ba  used  with  a  reasonable  eost,  aad  at  the  sama  tlBe 
to  give  a  sufideney  ot  beat,  I  am  BOfs  he  would  confer 
a  uvour  oai  several  of  us  amateurs,  as  these  la  ao 
doubt  that  tba  little  attention  gaa  reqalres  gives  it  In 
that  resptat  a.gnat  adrantaga  over  other  modes  of 
heating.— Amatzob. 

ri8a0  J-HOW  OL  ASS  FOR  CHURCH  TTIWDOWS 
I8F1RED.— Whenthe;wladows  are  painted  with  the 
requisite  colours,  they  are  placed  in  an  oven  much 
resembling  the  onHoary  bakefaonRe  oven.  Around 
this  oven  are  iron  shelves,  upon  which  are  placadlarge 
iron  platea  very  level ;  on  these  plates  the  glass  firom 
the  windows  Is  placed ;  tbe  oven  is  then  very  gradu- 
ally heated  .The  heat  Is  adapted  to  the  nature  of  the 
colour  required;  if  tbe  flux  n  hard  the  heat  Is  much 
greater  than  when  soft  This  requires  great  nicety,  and 
perfection  can  only  resolt  from  much  practice.  It 
sometimes  happens  that  one  or  two  moments  of  too 
prolongedan  heat,  will  spoil  aa  entire  batch  of  window 
panes,  toming  tbe  oolonr  from  what  was  Intended  as 
a  bright  yellow,  to  n  dirty  brown.  When  the  oven  la 
got  to  the  required  heat,  the  calenlailon  la  made  by 
tbe  man  who  has  charge  of  It  aa  to  the  duration  of 
the  beat :  tbIa  la  very  carpfully  watched,  then  when 
the  glasa  has  had  anfflctent  fire,  the  oven  la  atopped  up, 
tbe  bara  from  thegrratcdrawQ  out,  and  tbe  whole  la 
left  to  cool  gradually  to  prevent  cracking.  When  oool 
they  are  then  washed  with  water,  the  ochre  comes  off, 
the  beautiful  stain  remains.  The  beat  nqnlred  la  a 
little  over  that  of  redneaa,  just  approaching  a  white 
beat,  but  modifled  according  to  the  nature  of  tbe 
colouring  materials.— Jorepb  LxtcxsTEB. 

[WLJ-BLOTCHY  FACR-I  bavsjost  perused  Mr. 
Johnson's  raply  aa  above.  In  answer  to  a  "  Snfferer 
from  Blotchy  Face."  It  is  cartaialy  good  sound  ad- 
vice, but  not  a  remedy  for  this  disagneable  ailmanu 
Konr  years  back,  having  been  troubled  with  It  la  a 
violent  form,  I  was  Induced  to  pay  a  visit  to  the  lata 
Dr.  James  Beaton  Smith,  ot  Liverpool,  surgeon  ot  the 
Skin  and  Cancer  Hospllal  In  that  town,  for  the  pnr- 
poae  of  getting  a  remedy  for  it  Hia  remedy  waa  the 
enclosed,  coupled  with  good  and  plain  diet,  which 
put  mo  to  rights  In  two  months.  The  recipe  waa 
dear  (£2  2s.),  but  It  was  effectual.  Let  the  gentleman 
Interested  give  it  a  trial,  and  Uodly  let  me  know  tha 
results  through  your  columns.  Sol.  arsenic  chlarid, 
Idr. ;  tiact  (erri  perchlorid.  Idr. ;  tloet  rbn.  !ldr.  t 
He.  sarafar  4dr.  i  aq.  pur.  Itox.  Olntmea^— Ilagt. 
pliunb.  lodld.  Udr. ;  to  ba  applied  outwardly.— Fobtd- 
KATua.— [A  friend  of  ours,  many  years  since,  was 
troubled  with  irimplea  on  his  face,  and  particularly 
under  bis  eyebrows  and  monstachea.  He  consulted 
several  country  doctors  without  deriving  any  beaeHt. 
Be  tried  tha  hydropathic  treatment,  with  tbe  same 
result  He  eama  to  London,  and  consulted  one  ot  tbe 
pbytioiana  ot  the  Cntaaeoas  BatfUti,  Brldge>s«natk 
Blackf rlart,  and  was  eared  in  about  a.  lortBlgbt;  aad 


has  not  suffered  from  the  malady  from  that  day 
to  thla— Ed.  E.  H  } 

riSOa}— ETCHING  BAZOBS.  —  For  H,S0|  read 
HjSO^.— F.  B.  Knox. 

[1967.}— PESTLR  ATSV  UORTAR-Sidphnrie  acid 
is  the  bast  thing  he  can  uae.— A  HecbahiC. 

riOTO.l-VARNISH  FOB  IRON  PATTEEN8. — 
"  N.  L.'^  gKea  an  excellent  reply  to  tbU  query,  but  be 
fosgot  to  aag  that  it  was  raw  linseed  oil  that  abould  be 
naed,bmahed  cs^ika  paint,.  Should  the  pattern  be 
reqoiied  (or  almoit  lauaediate  use,  eoal  tar  naphtha  is 
very  good,  aa4  it  driea  i)alckly  wlthiMt  beat— Ustal 

HCAD. 

r!007.]— TEXPERINO  ORILLS.  —  Surely  your 
nrintar  must  have  misread  "  8.  T.'s "  aaswer,  which 
fa  exastly  tbe  opposlta  to  what  ha  mnal  have  meant  to 
state,  and  which,  so  far  from  hardening  dl-IUs,  would 
aaneal  aad  satlsa  them.  Lat  ma  add  to  my  former 
revly  to  this  <iaary:  That  lor  small  drills,  say  to 

3 

— ta.  diiaetar,  a  aaadle  la  the  most  eoarenient 
It 

meaait  ot  letting  down  th«  temper,  aa  tha  mild  beat 
causes  tbe  colour  ta  change  so  gradwally  that  tbe  exact 
tint  esa  be  obtaiaed  with  certainly.— J.  B. 

C201».]-UOLTITDBULAB  BOILEBS.— Tubes  in 
boilers  of  thla  kind  should  have  a  ring  ou  one  end,  aay 
tin.  thick;  the  rtn^  nay  bo  put  iu  the  end  of  the 
boiler  tirat,  and  caulked.  In  ordering  the  tubea,  ha 
could  order  them  bulged  at  the  factory,  about  l-16in. 
Tbe  advantage  of  tbe  ring  la  that  If  the  tube*  should 
seale  Ibey  can  be  knocked  out  trooi  one  end.- Uillt. 

t2043,]— PILLS.— Not  only  pilla,  but  (that  moat 
nauaeous  form  ot  medlclnei  ppwdera  may  be  taken  by 
any  one  without  tbe  least  dUBculty.  Buy  at  any  con- 
fectioner's a  sheet  of  the  water  that  they  use  lor  rati- 
fees,  coating  oae  halfpenny.  TbU  is  8  or  Sin.  aq.,  and 
la  to  De  broken  np  Into  aquares  of  aa  Inch  aad  half  or 
two  Inches.  Tate  one  of  these,  dip  it  in  water,  aod 
lay  it  on  the  palmot  tbe  band,  where  it  instantly 
becomes  as  limp  as  a  rag  and  as  slippery  as  an  oyster. 
Lay  your  one  or  more  plUs,  or  your  ptnrders.  In  the 
centra,  and  fold  the  wafer  over  It,  put  it  on  the  tongue 
wbere  it  lies  flat  like  an  oystai,  and  a  sup  ot  wacc" 
takes  it  down  without  tasto  or  troubta.  This  method 
Is  always  practised  ia  Germany,  aad  baa  been  in  uso 
in  my  bouse  for  twenty  years,  and,  straaga  to  say,  I 
have  never  met  any  person,  medlosl  man,  or  druggist 
in  England  who  seemed  to  have  ever  heard  of  It.  It 
Is  perfectly  effective,  within  reacb  of  tbe  pooreac,  and 
ought  to  be  mora  generally  known.— G.  If  ash,  S. 
X^hael's  Tloarage,  Louth. 

r2044.]-BEPOLISHn(OSTBEL  WATCH  CHAIN. 
— ''  H.B,U."  should  rub  bla  chain  batwesa  Us  bands, 
dusting  them  with  flue  flour  ot  anuuy  from  time  to 
time ;  be  will  soon  get  It  tolerably  bright,  than,  fasten  U 
to-hlabaneh  of  ksya  wbieb  he  earriaa  In  his  pocket, 
and  tbe  ehain  wiU  soon  beooma  bamlahed.  Proved. 
— F  H 

[2bs5.'}-COIII  OB  COUNTER.— Hy  statement  oa  p. 
20  is  incorrect ;  as  stated  by  Mr.  Batty,  thajpiecaa  re- 
ferred to  ara  certainly  weights.— Bbhbt  W.  Haarasv, 
1I.N  S..  Ac.,  Ac 

f20Sa.]-CKMENT  FOB  AQnARIUU.-I  India- 
rubber,  12  mineral  naphtha  or  coal  tar  heated  together, 
add  20  of  pounded  sbeltao.  When  required  to  be  uaed 
heat  to  abtiot  260<>.— Blux  Btua. 

[2061.]— SODA  WATBB  BOTTLINO  MACHINE. 
—Seeing  no  oae  answer  T  Uaidlag,  1  wiU  endeavour 
to  do  eo  myselt.  Ia  tbe  first  plase  Ua  laalbera  are  too 
thin,  aad  Uw  bole  In  tbe  waahsr  should  not  be  smaller 
than  thecooe  wbaietbaeaakaarapatln:  af(aia.liara 
tbam  screwed  np  tight.  I  have  beaa  in  tha  habit  of 
buying  a  soUUes's  belt  (an  ohlaae),  andmaktag  tbam 
myaelL  One  lasta  me  nearly  two  years.  Since  I  bare 
uaed  them  jiow  nearly  ten  years,  I  have  never  bad  the 
bother  T.  B.  complauu  of.  If  he  waota  any  fttrlbcr 
information,  I  shall  be  glad  to  give  It— J.  T.  BAU.aT. 

[20J8.]-CONTENT  OF  IBON  PANS. -In  anawer 
to  "J.  R.:W.,"  taking  tbe  depth  of  the  pan  as  A, 
diameter  as  d,  and  V  as  cubiaai  aoaxnt  ot  pan,  x 
=  31««. 

ir 
.-.  V   =  —  (M  -   2»)  ;»» 
6 
Again,  cnblcal  content  of  globe,  taking  d  —  diameter 
V  =  cubical  content 

X 

.-.    V    =    —     X     cP 
• 

Blub  Bdix. 
post]— GRANITIC  PAINT.-"  8.  T,"  In  hia  reply 
ia  your  last  Wfek'a  number,  Is  Inerror  as  to  this  paint 
Hestatea  that  the  menatruuoi  employed  In  U  ia  allloate 
ot  potash,  to  harden  and  combine  It  with  the  pigment 
with  wliich  it  la  admixed.  Thenmnitic  paint  of  the 
Silicate  Zoplesa  Composition  andOranltio  Paint  Com- 
pany, of  WA,  King  William-street,  City,  contalea  no 
ailicata  of  potash,  aad  iawell  known  to  dry  aad  harden 
in  a  manner  auperlor  to  any  paint  yet  manufhotured. 
Tbe  statement  of  "  S,  T.,"  It  nneontradleted,  might 
do  us  great  lojnry.— Thomas  CBti.i>,  Manager. 

r20t3.]-BRAZINO  CAST  IBON.— The  only  method 
ot  nraslng  cast  iron  la  to  lit  the  broken  parts  exactly 
together  in  moulding  aaod,  then  pour  melttd  Iron 
over  tbe  parts  to  be  Joined,  and  when  oool  chip  off 
the  >iiperflnoua  Iron.  If  properly  done  the  jolnta  win 
be  difficult  to  delect  -Blob  Bciv. 

[2094.]— SUBMARINB  LAMP,  Ac— I  send  the  fol- 
lowing reply  to  tbe  second  question  of  "  A  Diver," 
under  this  bsadiag,  vis.,  to  flud  ttw  solid  cantcnts  ot  a 
vessel  with  semiotrcnlar  ends  :— 

Let  I  =  Fnll  length  of  vswel 
„  <f  =  IMamner     „       „ 
„    s  =  SoUdilir       „       „ 
Then 

»  =  <P  X  -2618  (»  J  -  d). 
Or,  in  words : 

From  three  times  the  total  length  of  vessel  snbtraet 
Its  diameter,  multiply  the  result  by  the  square  of  the 
diameter  and  by  -2618  for  the  aolldicy. 

It  <  =  10ft,  and  d  =  4tt,  we  have 
S  =   16  X  -2618  (.10  -  4) 
=  16  X  '.2018  X  26 
=  lOS-IKMg  cubic  feet 


The  eonieat  may  also  be  toand  byobtaiaing  tbaaolldtty 
ot  tbe  middle  eyliadrleal  part,  than  that  af  the  aaal- 
oireular  ends,  and  adding  tbe  two  reauks  tscather ; 
but  I  thiak  "  A  Diver  "  will  fled  the  rale  gtven  above 
iBoee  eonalse.— WnuAM  Moob,  Jnn.,  Betton  CetUtry. 

POWJ-STAIWINQ    WOOD     BLACK.-B0II    ilb. 
of  chip    logwood    in  2  quarts    ot    water,    add  los. 


of 


t  trl-a<  1,    and    apply  it  hot  to  the  work  with 


ppiy  It  I 
a  brush.  Then  take  {lb.  of  logwood,  boil  It 
before  In  >  quarts  of  water,  and  add  ioz.  of  ver- 
dlgrla,  and  loz.  of  copperas;  strain  It  off,  put  in 
ilb.  of  maty  steel  fliings,  with  this  gn  over  the 
work  a  second  time.  OUof  vitriol  diluted  with  water 
and  applied  with  a  brush  makea  a  good  black  stain.— 

QOltLADME. 

[«0a8}-DI8CO9l5ECTIIlO  STBAM  PIPBS.-Pnt- 
ting  brown  paper  between  the  flanges  aad  tbe  India- 
rubber  washer  will  keep  It  from  adhering  to  the  iron. 
I  have  found  this  to  answer  wolL-^ABEBDEXiiMB- 

CHANIC. 

[20»8.]-DISCONNECTING  STEAM  PIPES. -Can- 
vas steeped  In  red  lead  is  frequently  used  instead  ot 
India  rubber ;  or  iflbe  flanges  bare  been  faced,  a  little 
plain  red  lead  will  do.  Another  way.— Steep  plaited 
gasket  In  wbitelead,  and  by  workinir  It  In  the  hand  It 
may  be  uaed  aeveral  times ;  or,  Initeadof  whitelead  mix 
hlacklead  with  boiling  oil  into  a  paste  and  work  wrll 
into  tbe  gasket ;  If  tbe  flanges  are  rongh  or  nneven , 
equal  parts  otredlead  aad  wbitelead  with  line  metal 
borings.  In  uatag  Basket,  canvas,  Aa,  care  thoold 
be  taken  that  tha  ends  do  aot  overlap,  bnt  msat  nicely. 
— Bloe  Rotn. 

[2110.]— TO  BEMOTE  BOBT.— Plunge  tbe  hooka 
Into  a  bath  ot  diluted hydrochloria  (marlailc)  acid,  aay 
I  pint  of  acid  to  1  quart  ot  water.  Leave  them  there 
for  twenty-four  hours,  then  take  them  out  and  rul> 
them  well  with  a  acrubblni;  brush.  Tbe  oxide  will 
come  off  like  dirt  under  the  action  ot  soap.  Shoult 
any  rust  atlll  remain,  as  It  is  nkely  In  the(Dorroded  parts 
return  the  books  to  the  bath  a  fbw  houni  more,  and 
repeat  sembbing.  Afterwards  well  wash  in  pliriii 
water  severs!  times  and  tboionghly  dry  before  a  Srp. 
Lastly,  a  little  rubbtngwhh  oil  and  flue  emery  powder 
win  restore  the  polish.  Should  grease  hne  mfngled 
with  the  rust,  it  is  necessary  to  remove  It  wt:h  a  hdc 
solution  of  soda,  baton  sabmlttlng  the  metal  to  the 
acid — GuiLLAinnc. 

[2m]-WATEB  POWER.- 1  And  that  my  answer 
to  this  question  Isst  week  had  reference  to  200  cubic 
feet  ot  water  per  minute  tailing  from  a  height  of  30ft. 
whereas  Use  qucition  waa :  What  would  be  the  power 
or  200  gallons  per  minute  falling  from  that  height  ? 
The  ana««r  should  have  baan  1}  h.p^  rsdaasdca  a  ua»- 

fol  dbet  of  1  —  h.pb— G.  a 

r2ll7.]-CEMENT  FOR  IBO»  BOML-'*  T.  8.  H." 
will  and  the  fbllowing  to  aaawer  his  ?nrpaee:  1  bushel 
of  sand,  41b.  ot  red  lead,  lib.  of  wbiliagi  mix  op  «>(k 
boiled  lleaaad  oil  aad  a  UMle  bolUag  water.— Swaxp 
Bo. 

piW.l-CLBAirrNG  PIATTO  KBTS  AXD  TKBTH. 
—If  the  discolouration  does  not  extend  much  below 
the  surface,  the  Ivory  may  be  terwptid  till  sometfalni; 
like  its  original  condition  is  obtained,  then  smoothed 
with  very  nna  glass  paper,  and  finally  polished  with  a 
leather  bnS  and  whittng.  As  to  teeth,  if  "  Ilex"  mean* 
natural  ones,  wliich  have  simply  obeyed  the  law*  of 
nature,  I  with  htm  should  be  glad  to  know  of  any 
means  to  restore  their  priatloe  Whltansa*  without  Injury 
to  their  preaontortntnre  nselnlness,  bn'sncb  a  remedy 
I  tnr,  will  be  as  easily  obtained  as  a  mill  for  griading 
old  age  Into  youth.- F.  F.  C 

CZmi-BOIuEB  TAP.  — Bad  "Glider"  foHowed 
the  suggestion  of  some  ot  our  correapandenCit,  adiilng 
"  proved,"  he  could  not  have  racommeDdei  emery  and 
OIL  It  will  not  stop  thttleaklag,  but  make  tho  tap  use- 
leaa.  Let "  R.  A."  pound  a  piece  ot  treestoae,  and  site 
it  through  a  piece  ot  coarse  paekiheet  Mix  this  with 
water  and  grind  it,  adding  ne  saad,  but  keeping  tbe 
pluc  wet  tor  five  minutes  before  drying  the  plug  and 
bilL  This,  It  properly  done,  will  make  the  tap  per- 
fectly tight    Proved— CoHicAi,  Pldo. 

[2121.]— BOILKB  TAP.— I  should  advise  "B.  A." 
to  take  his  tap  out— he  may  do  so  with  a  hammer  and 
cblael— and  apply  to  J.  BIsikabarough  for  a  patent  tap, 
which  he  may  fix  himself.  It  will  not  leak  far  years ; 
and  then  it  can  be  made  good  without  taking  It  off 
Address  J.  Blakeborough,  Commeroial  Brasaworks, 
Brighouae.  Yorkshire.— Swebp  Ha 

[2126.]— JOmiNO  WIRE.—'*  K.  H.  B."  will  make 
the  best  connection  by  first  claantag  or  seraphag  wllla 
an-  old  JatUt  three  or  tour  Inches  of  the  wire  ends  1 
croM  them  at  light  anglsa,  hold  firm  with  a  pair  ot 
pliers,  and  twiat  the  enda  tight  around  each  other-, 
then  adder  with  roaln.- Sweep  Bo. 

piSl.J-PCMPS.-In  reply  to  *  Plumber,"  although 
thie  does  not  seem  to  me  to  bo  plnmber'a  work,  a  tur- 
bine may  be  made  to  receive  aiapply  of  from  40  to  50 
gallons  per  minute  (say  45)  with  a  fall  of  tift,  and  to 
deliver  water  ut  a  height  uf  70lt.  above  it  at  the  rate 
of  3  galioas  per  mlnnte.  Thla  Is  asmall  quantity,  bat 
it  is  as  much  as  can  be  done  with  the  power  and 
under  the  circumatancea  named,  A  water  ram  would 
be  a  more  suitable  appliance,  and  would  cost  less.  It 
would  deliircr  about  the  aamj  quantity.- C.  S. 

[2130.]-BOILEK.— If  John  Jones  will  state,  thraaub 
the  MaonAxio,  the  length  and  diameter  ot  the  boiler 
he  Inleads  to  put  down,  and  what  is  tbe  greateet 
height  he  can  put  hiswatar- tank  from  Us  steam  boiler, 
and  the  pressure  ct  steam  at  it*  higliest  point,  I  will 
send  him  a  rough  skseoh'Ot  a  selt-aeting  feed  that  I 
have  at  work  at  present  on  two  boilers  worUug  at  Ulb. 
per  sqnara  Inch  — Ajrai-JtaTBTtaif. 

Dn43.]-80FTBKINO  CAST  IROW.  — "  G.  B.  K. 
cannot  soften  cast  Iron.  But  by  chipping  off  the  sur- 
face or  skin  with  a  chisel  he  will  find  it  easier  to  out 
—Blue  Boih. 

[21«2.]-PAINT  ON  BICYCLES.— Grind  the  dry 
oolour ;  thicken  with  good  pale  copal  varolsb,  than  tlilD 
wUii  turpentine :  lay  on  evenly  with  common  paint 
brush,  'f  bis  should  have  wry  dull  appearancs,  and 
dry  rery  bard.  When  thoroughly  dry,  varnish  w|tb 
goed  pale  copal  (or  carriage)  vatalsh ;  put  In  a  wi^ia 
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plaae,  and  *inj  trom  dnt  (alter  tbiiiIiUok)!  nntll 
Uonii«1ilr  dry.-W.  H. 

CM«0.)  -PRB830KB  ONCOtOMNS.— IfW.  R  B." 
«iU  iri**  the  tongih  of  column*,  and  (tats  wbetliar 
tbeyareomnpoaa-loreaat  or  wrou^bc  Iron,  I  abaU  bo 
happr  to  aokwar  him.— BiiUB  Bom. 

t»«0  }-'PBES8aBS  OH  COLUSrae.— Tbto  qnoa- 
tiOB  aanoot  be  oomptetalr  anawered  In  tla  pranot 
fonn,  aa  the  weight  ot  the  eolmnM  la  not  Riren.  The 
OUoiriaK  SearM,  from  the  ■*  Xngliwer'a  Poeket  Book," 
mar,  perbapi,  anfflee:— Solid  aaat-lroneoIomaa.MIO' 
diameter,  will  «ach  bea — 


Height  In  fe.^t  I     6     I     8     I    10    I    li    I     I*    1    1« 


LoadlBCWta.    I   882   |   ai4    |    IM    I    I7i    I    M»   I    U8 


rSWaj— FEB98DHE  ONCOLDMN8.— AeeoUdlasrto 
Tfnieiirnrth.  the  breaklDg-load  dlatribnted  aqoallj  on 
tn 
3i 
aUfoBrcotuaaa  =  SH wharabTLlatheleaKth 

of  aeolnBi:.aa*nmingL  tobecreatertban  IS  Umas 
the  dtaaeter  of  the  eonunn.  The  oatealallen  la  aaalljr 
carried  oat  by  meaaa  of  kmarlthma.— A.  Tolbauibr. 

m4B.]— SEAHSOF  KACKINTOSH.— If  "G.  W.  D." 
will  refer  to  reply  1777,  pa«B  813,  Vol.  X.,  he  will  Dnd 
«hat  I  there  ftatad  that  I  fomd  "  Kay'a  CoaRaline  " 
(K^.  Broa.,  Stockport,  6d.  per  bottUl  anawer  mr 
imrpoae  iBmendinK  the  aeaaiBormjr  maeklntoth,  which 
•tatemant  1  oonOzm.— W.  H.  L  F. 

pia2.]-SRAH8  OP  MAOINTOSH.— Wothln?  I» 
belter  than  India  mbbardiaaotred  in  naphtha.— J.  B. 

[UW.]— PBOBLEK<— Thnragb  A  draw  A  IT  parallel 


toBCaadeqaal  to  the  diHerence  between  AC  and 
AB.  JolnCandF,andprednceCPaadABtomeet 
la  O.  BiaeetbCioH,  andjein  OHbr  atlneenttlni; 
AninK.  TfaroDgh  KdrawDK  I  parallel  to  BC,  and 
I>  V  tothereqnired  Ihie.  For  aiaee  Ar  =  AC-AB, 
and  the  trteniles  A  C  F  and  B  C I  are  almitar,  aa  alao 
A  D  £  and  A  B  C.  KI=KC-DB.  Bat  einea  B  H 
=  II  C,  and  D  I  la  paraUel  to  B  C  .-.  O  B  =  X  I. 
Then  DK=BC-DUu  raqairad.— T.  UaoWM. 

CtlTOl— AN  UNANBWRBBD  QDBRY.— I  bee  to 
toform  "Otishe  Hiuilto"  that  1  leplUKl  to  this  qoMtion 
aome  Uma  afo.  ItU  the  onlnton  ot  the  beat  numia- 
mattata  that  copper  ooloa  uioald  be  lett  alone,  or  at 
noetelmpljrwatlud  with  nap  end  water.  Cleaned  or 
'«oloare4  copper  eoloa  arc  qaita  WDrthlen.-HewBT 
W.  HxjtrBST,  U.N.8.,  te.,  Me.,  ttmwtn.fm  Hooae, 
Bf'%liluu. 

CltT0,]—UlfAJ^8WBBSD  QDZBT.— Diaioire  email 
qaastltr  of  eorroalTS  (nbUmate  In  rlaegar ;  dip  or 
place  copper  eolDsthereio:  wipe  dir,  and  flnlah  with 
•larUeid,  nalu;;  oommon  store  tira«h.—Vr.  fl. 

[2176  ]— BT.AST  FAN,— The  proportlona  I  aent 
••F«i  Wut'fn.  68S,  ToL  X.)  are  saitable  for  atmltb's 
lorKe.  Let  "  a.  T."  look  at  them,  and  if  he  oannot  ret 
«n  with  chem  I  shall  be  Tcrjr  gUd  to  help  him  all  that 
X  can.  — Jobs  W.  Bsdpobo. 

C«I7A]— CiaOOLAB  DISC— Areaa  of  elrolea  varr 
■a  the  square*  of  their  radii :  a*,  therefore,  88 1*  the 
square  of  <Ib.  (the  radio*  of  the  Kiron  circle),  the  radius 
of  the  dlacwKlehl*  to  eater  halt  the  area  most  be  the 
•qoare  not  of  18,  ar  4'9t(M071n,— J.  B. 

fflT&h-ClBCULAB  DISC -If  "  Indagator-'wIll 
ipaotbe  a  eqoare  In  a  circle  of  the  diameter  of  the  ori- 
Bee  ela.,  IJe .  the  side  of  the  square  will  be  the 
dlaineur  of  the  required  disc*  =  B'48S3ln.  Or.  If  he 
wUleqnarethe  diameter  of  the  ortOee.lJtn.  x  l«ln  = 
141 !  take  halt  the  product  721n.,  extract  It*  square 
raat  =  Siasifai.  bacanse  the  areas  of  ctrcleaa9<e  toeach 
other  •*  the  •qaarea  of  their  diameter. -S.  B. 

(sisai-BifoimBsma  ijf  aBauAinr.— There 

«e  leTeral  eaejaeertngr  eollegee  —  PolytaohBiso  he 
oehalen-on  tbeOontinenttbat  hare  attained  a  world- 
wide fame.  lu  these  coUeees  very  little  knowledge 
otaMthemaaaelareqalre<rto  pass  the  examination 
to  the  preUatinary  eouisu  Vorsehnle-Mid  in  fo«r 
orllfeTaan  (tody the etndent can haTegone tbroogfa 
ttenrloo*  branehee  ot  engineering,  theoratieally  and 
praettraUy,  thelaiter  ahown  by  e*ceanlent,  ttiteady 
aad  dtllgeDt  Age  required.  17 ;  and  yearly  aohool-fae, 
Xt.  Bsublishmoau  of  this  Uad  egtlat  In  RerUn, 
Earlnabe,  Hanover.  Uunlch,  Btnttgart,  Ylnnni. 
Zntleh,  Ac.  Should  aay  yooog  gentlemanaotarlatn 
ihaUeaof  atudyuig  thaee,  I  can  mm  him  further 
intonnatloo.  laMliy,  t^o  x  area  of  the  aeetor  ia  = 
^sawntoet^A. ToLBAoaBM, U,  WaMrlao-road, 

[»l88.]-cbN8TBD0TIlIQ  0OII,a-"Nemo"  win 
require  about  40  yard*  of  No.  18  primary  wire ;  but 
(or  a  eoU  the  alio  ha  porpoae*  making  it  wonld 
be  better  to  n«a  No.  13.  Tho  number  of  aheeU  of  toll 
totIM  pennd  ot  ooniaa  depends  upon  It*  thtnknees ; 
tb*  baat  foil,  howefac,  ran*  aboutd*  sheet*  Ifl.  square 
to  th*  pound.  It  the  jOoII  I*  well  oaasUacted  the  maxl- 
momapark  wUl  beaboot  6in.  long.  The  number  of 
bottle  batteria*  raqautta  wlll.da»end  on  the  surflice  of 
carboaespoied  :  he  will  probably  requira  flra  or  *ix 
ewa.  The  *cooadary  wire  ebould  be  first  oorered 
with  *ilk  and  have  aome  larolBtlair  material,  in  a  fluid 
state,  brushed  oyer  each  layer  a*  U  la  wound  on  the 
coU.  Tbm  paper  satnraMd  with.paiaffla  wuc  may  be 
aubatltnled  lor  gntta-peraba.iicsue.  The  silk  used  for 
eOToliig  wire  dUIeia  from  ordinary  sUk  In  not  being 
tWtot*iL-J.  D.  M.  ^^ 

0183,1  —  TAXtDBBHT.  —  The  1^ndermi*t<s 
]Manal,"Ac.,  tqr  Capt.  Thoaaa  Brown,  r.h.A.,  pub- 
UAed  by  A.  Fal]a(tonaadGB„  Loadon.  Prion  S*.ad. 
r).— Witi.Hia. 


C3tB3.)—TAXIDKBMT.— There  area  tew  ehiptera 
on  the  ubOTe,  a*  well  a*  on  (klnnlng  and  pnuerrlng 
birds,  reptile*.  Ilshes,  tea.,  at  the  end  of  "  Beeton^ 
Book  at  Birds."  whieb  may  be  ordered  through  any 
bookaeUer.— VtTis  Spebarduh. 

[«1M:1  —  SULPHATE  OF  LEAD  BATTBBT.— 
Some  tune  ago  1  decided  to  fit  up  my  house  with  some 
half  adoien  electric  bells.  1  got  all  the  apparatus  I 
requlrad  from  a  firm  at  Halttax,  exoept  the  battery, 
but  took  some  time  to  consider  thia  matter,  aa  t  wanted 
one  which  wonld  fulSI  two  ooadltioBs— eheapneea  and 
eonstaney.  I  atlaat  decided  upon  a  sulphate  ot  lead, 
aoe  whleb  I  must  say  has  aoawered  perfectly  both.  I 
made  It  up  myself  aa  follow*:— I  obtaiaed  6  glas* 
piokle  Jan  and  8  poreu*  cells,  I  then  made  8  cylin- 
oera  •tthlek  ahaet  sine  to  ■•  easily  Into  thagla**  cell*. 
I  get  aome  Na  Seoppar  wire  aad  wound  intoaplral*  to 
fit  iooeely  into  the  Boron*  pot*.  After  plaoing  them 
all  In  thmr  proper  puMee  I  mixed  upeome  •ulphateof 
lead  with  waterand  nearly  ftllcd  each  ponxa*  pot,  I 
then  Oiled eaeb  glat*  eellwllhin  aa  inch  and  a  half  ot 
the  top  with  clean  water,  adding  aome  orystals  ot 
Tldman's  sea  ealt,  aad  after  eonneetlng  the  copper 
aeirala  of  the  one  cell  to  the  alne  ey  Uader*  et  the  next 
all  through  the  series,  leaylng  a  aiBC  Baconneeted  at 
one  end  and  a  copper  uaeonaected  at  the  other  end. 
It  was  all  ready  tor  use.  I  placed  it  upon  a  abalf  at 
the  top  of  my  cellar  and  conneoled  toe  wire*  onm- 
mnnlcatlng  with  my  *lx  room*  and  bell*.  It  la  now 
nine  month*  shice  it  was  aet  going  and  appear  a 
aa  good  now  a*  at  Brat.  It  coat  me  tor  material  about 
16*.,  the  cell*  are  quart  *lxe,  I  am  yery  proud  of  my 
handiwork,  and  belieye  it  quite  a*  good  and  tar 
okeaper  than  the  trade  would  hay*  auppUed  me.— A 
OoooBor. 

{Sisa.}— VELOCIPEDES,  Aa— In  eyery  eaae  a 
drlylng  wheel  abore  Min.  become*  a  diaadyantage;  the 
greater  the  diameter  of  the  wheel  abore  SSln.  the 
greater  the  diaadraotage.  Treading  la  the  beat  mode 
of  driving,  for  wfaen  the  foot  I*  prseeed  on  the  treadle 
the  weight  of  body  then  eeaaea  to  be  the  load  and  be- 
come* the  propelling  power.  A*  a  crank  tin.  in  depth 
UquiteMilBoieatfor  working  thelf cot,  *oadriying  wheel 
more  thui  3<ln.  will  be  too  gntt  a  leverage  for  that 
crank;  and  what  1*  gained  by  a  larger  wheel 
down  an  incllae  i*  loat  with  more  when  on  a  bad  road 
er  aacending  a  hill.  SU  a*  eloee  to  the  drlylng  wheel 
aa  po**tble,  tbet  the  preaaure  may  be  on  it ;  enongh 
preaaure  on  the  gnidlng  wheel  to  ateady  it  ia  anffioient. 
Regulate  the  height  of  your  aeat  sceording  to  the 
depth  of  your  traadle,  ao  that  when  you  are  on 
your  aeat  and  your  leg*  atraigbiaDed  down,  the 
loot  may  jut  fairly  raaob  the-ti«sdle  when  it  1*  at  it* 
extreme  downward*.  I  would  u*e  two  oonneatlng 
rod*— one  on  each  aide.  Let  them  be  your  Ueadias, 
plyot  them  to  the  eraak  ot  the  driving  wheel  (the  hind 
one),  alao  to  the  eraok  through  the  frame  between  the 
wheela.  Let  each  rrank  be  of  equal  length  that  the 
treadle*  may  work  in  unleon— one  handle  to  guide 
with,  another  for  the  brake ;  ako  a  pndectlDg  bit 
eloae  by  the  brake  liandle  (o  alaady  yoBnell  with  (this 
1*  tor  iUtvlngtliehlnd  whetl).  Perhapayou  may  glean 
aomething  from  these  *ugge*tton«.  I  think  we  may 
yet  imprors  the  veloce.  I  hare  been  a  veloclpcdlat 
more  than  20  years,  and  I  consider  as  yet  It  has  been 
altered  and  not  improred.  The  bicycle  la  fit  for  none 
but  thoao  who  ato  fond  of  daogeroua  aporta.  Oriving 
the  front  wheel  of  a  tricycle,  aitting  so  tar  Irom  it, 
and  dragging  two  bchUid,  It  U  a  mistake.  Driving 
by  levera  pivoted  near  the  front  wheel  la  a  miauka. 
A  four-wheeled  yeloca  la  the  best.— N.  Q.  Lambobbk. 


r21«6.3-SUOKBLBSS  LAUFS.-I   beg 
■  Practical  "  that  the  oone  moat  be 


to  iulbrm 
J  toflt  the 
lampithati*  toaay,  Itl*  to  atandnpon  the  gallery  and 
reach  up  to  that  part  of  the  wick  jnat  going  to  burn, 
leaving  an  air  paseageat  top  about  i  free,  aa  ehown  In 
my  aeutlon,  page  45».  It  muat,  moreover,  be  actuated 
to  each  la  mp  *o  a*  to  produce  the  beat  effect.  The 
ball  should  be  about  the  diameter  of  th*  round  wick, 
al*o  adjuatable  a*  to  height  lor  b»at  •Scot.  Hollow 
ball*  of  bra**  or  iron  may  be  got  ot  the  proper  slse  at 
at  7  metal  (hop.  The  cone  proyents  the  air  passing 
through  the  pierced  bottom  of  tlie  gallery  getting  Into 
the  gtass  globe,  and  must  not  therefora  oe  pierced. 
t  or  raising  and  lowering  the  wlok,  ' '  Praotieal "  mnac 
look  at  any  well  make  round  wick  colxa  Ump,  or, 
argand  burner.  Upon  the  whole,  a*  *'  Praotieal "  doe* 
not  teem  to  be  well  acquainted  with  thi*  *nl]jeot,  I 
ebould  advise  bim  to  apply  to  a  praotieal  lamp  manu- 
fsctarer  who  will  at  once  underatand  my  aeollon.- 
HsRBr  W.  Kevilex,  Beading. 

[2200.]  -STEAM  LAUNCH.- An  engine  working  op 
to  8>bor*e  would  be  about  the  power  required  tor  the 
boat  maationed  by  "  Sollclter.'  I  ebould  reoommeaKl  a 
vertical  boiler  for  two  reaton*.  Firstly,  they  are  araeh 
mon  convenient  to  get  at  for  cleaning  and  repalra— a 
most  Important  point  where  salt  water  only  is  n*ed ; 
and,  Bec<indly,  the  tube*  are  not  ao  likely  to  be  im- 
covered  by  tne  water  in  cooneouence  ot  the  pitching  of 
the  boat  In  a  rough  aea.  The  boiler  ahould  be  made  of 
the  beat  material  and  capable  ot  Mimdlog  at  least  80Ib. 
working  praature.  The  engine*  ahould  have  double 
eyliudera  and  be  fitted  with  reyeralng  gear.  Ii  not  8ft. 
Mam  rather  to  much  for  a  boat  only  30It.  long  1 
About  7tt.,I  (hould  say,  would  be  a  betler  proposUloiL 
I  *hall  be  happy  to  give  "  Solicitor  "  any  Jurthar  la> 
formation  shoald  he  require  It.— Carom. 

fJ204.]-PBOBLEM.-lf  "  W.  B.  8."  oon»lder«hi* 
problem,  he  wUl  ace  that  It  reaolve*  Itself  into  finding 
the  height  of  a  cylinder  of  water  weighing  Sidb.,  and 
atanding  on  a  circular  base  12in.  diameter.  I  think  he 
can  work  thla.  With  regard  to  hla  aesond  question 
(1209),  the  atmoapberio  preaauro  per  inch  which  aua- 
talaa  30in.  of  mercury  in  the  barometer  la  the  weight 
of  30  cubic  Inches  of  mercury.  A  table  of  apeclfle 
grarltiaa  will  inform  him  that  a  cubic  toot  ot  mereury 
weigha  about  ISOOOos.  From  thla  he  can  calculate  the 
prewure  required.- Pheum  a. 

[2403.}— CERAUIC  UAKUFACTUBE.— TtaetrsatlaD 
on  porcelain  in  Lardner'a  "  Oyelopadla,"  which  may 
generally  be  bought  at  book*tall*  tor  about  a*.  Sd., 
contain*  an  account  of  the  ooleur*  used  in  painting 
aad  printing.  Then  are  several  editions  of  Brong- 
niart,  but  no  cheap  one.  The  way  I  pidt  up  my  books 
at  a  low  price  la  by  leading  the  wtalegues  of  dealers 
in  secondhand  boolM,  or*aM  eataloga**!  although  I 


have  eoBetime*  to  wait  a  •onstdenble  Mme,  I  gaM- 
rally  manage  to  get  wiiat  I  am  ia-eaarah  oi— H.  B. 
Hu.hBR. 

i!!219.1-BBONZINOBRAS8.— Soma  timealnoe,  I 
aaked  through  tbeeeoolnmnt  iiow  to  bronae  the  fer- 
rule* ot  flabtng  rod*,  without  ellcltbig  any  reply,  I 
lortoDatrly  found  a  tradaamaa  who  kindly  told  me,  and 
I  ■oeoaeded  perleotly  in  giving  tlM  Ikbu  an  appear- 
ance of  real  bronxa.  The  recipe  ie.  Id.  ot  oxide  ot 
iron  (rust).  Id.  Of  arsenic,  mixed  In  i  apint  ot  hydro- 
chloric acid.  Clean  the  bra*')  well  to  get  rid  of  lasqaar 
ergraaea,  aad  apply  with  a  braeb  until  the  desired 
oolonri*  obtained.  Slop  the  proijea*  by  oiling  well, 
when  it  may  be  yaralahed  or  dear  lacquered.— ViTU 
Spsbabdio*. 

[2218.]-GE01IETRT.-Theor. :  three  circle*  being 
given,  the  line*  respectively  tangent  to  X  ot  them 
bare  their  intersectfons  on  the  same  straight  line. 
"X  X."  asks  a  geometrical  proof;  perhapt  the  faHowlBg 
might  aatlfty  htm  Draw  a  plane  through  the  2 
centre*  ;  on  each  tide  ot  thla  plane  we  can  eonitruot 
one  tangent  to  the  3  spheres  oooatmcted  on  tbeeinlet; 
theae  2  •ymmetrloal  plane*  artU  eut  the  plane  ot  the 
oentre*  on  the  aame  line.  Now,  nippo*fng  3  cone* 
respeetiyely  tangent  to2  epberea,  thoae  3  cone*  will  be 
langent  to  the  2  plane*,  and  have  their  yertlce*  on  their 
line  otinteneetlon,  and  thoae  vertiee*  an  the  intenee- 
tlan*  of  the  tangentato  the  drcle*.  Other  demonstia- 
tlon.  Analytic,  e.  Salmon,  "Conic  BeotlODS,"  No.  117.— 

BXBRABOIR. 

[2220  ]—S0LDERIN6.-Flle  the  end  otthetronplpe 
bright,  then  see  that  the  soldering  Iron  (which  should 
be  aa  large  a  one  aa  can  be  got,  ao  that  it  may  carry  a 
it  amoBBt  of  heat)  I*  well  tinned ;  tbie  i*  important 


graal 
ball 


all  aoldering  operation*.  When  the  Iron  ha*  been  In 
aeome  time  after  tinning,  or  when  It  baa  been  made 


too  hot,  tlie  tolder  and  the  copper  become  melted 
together  andthaeoMcraeematoealholaB  in  the  copper. 
In  thla  atate  the  iron  1*  sot  fit  tor  nae,  but  muat  be 
filed  down  smooth  and  ra-tlnned.  Haying  the  Iron 
ready,  and  aa  hot  aa  it  will  bear,  take  and  wet  the 
part  to  be  tinned  with  a  lUtla  splrlta  ot  fait  that  haa 
had  a*  much  ilac  chipplnga  pot  in  It  a*  it  wilt  duaelva, 
then  apply  the  aolder  with  the  Iron,  tieartog  In  mind 
that  the  pipe  will  have  to  bu  very  hot  with  the  iron 
before  it  will  tin  ;it  would  be  a*  well  to  tin  the  Iron 
pipe  with  a  little  bloek  Un  or  pewter,  if  avellable.  If 
any  difficulty  1*  found  in  tlnnb^  the  iron  pipe  a  little 
powdered  aalammonlac  might  be  aprlnkled  over  it 
when  very  hot,  which  would  a*sl*t  the  tinning  ;  thi* 
done,  the  lead  pipe  muetbe  vrldenedout  to  aato  form  a 
lip  all  round  the^ron  pipe,  and  aoldered  round  with 
flnesolder.taking  eore  to  Iteeptbe  heat  of  the  iron  on 
the  iron  pipe  rather  than  the  lead,  or  what  is  called  a 
plumber's  Joint  may  t>e  made  by  pouring  on  a  quantity 
otplumbert'  tolder  from  a  ladle,  and  wiping  oft  the 
superfluou*  solder  with  a  greased  cloth.  For  aa 
amateur  the  first  plan  wlU  be  the  moat  simple.- 
SlOtlMORD. 

C222I.1— BOILEB.— In  reply  to  inquiries  from  "One 
in  a  Fix"  lespeothig  llm  nee  ot  (Jarrigeen  moss  to 
prayenttheiacrustatlonof  boilers,  I  was  recommended 
to  nae  It  by  an  inspector  of  boilers.  I  do  not  ace  any 
reaaon  why  it  ahauld  not  be  put  in  feed  cistern  and 
drawn  directly  to  twtler,  provided  there  ia  no  oyerfiow 
from  clatem  that  would  carry  off  the  moaa  as  waste. 
The  quantity  I  wonld  recommend  for  SO-borae  tiotler 
would  be  a  stone  welsfht  per  week  (the  preeent  coat  ot 
tb*  moe*  ia  about  XIO  per  ton  here  in  Ireland).  I  oan- 
not apeak  et  It*  meriila  aaa  pnrgatlye  of  a  very  toau 
boiler,  a*  1  never  allow  a  icale  to  get  on  mine;  out  I 
do  think  from  nttng  it  that  it  pnyeat*  the  tormntion, 
and  I  am  certain  that  It  la  a  vary  ttanaleaa  ^ele.— 

VlTI*  SrBBAMDOM. 

[2225.1-VACOCM  IN  CrLINDEB.— The  exhauat 
Btesm  leavlBg  a  high  prossuro  cylinder  cause*  no 
yaeunm,  but,  on  the  contrary,  tbonld  the  passage  be 
too  small  It  often  cauae*  back  prefauie  and  compiea- 
alon  on  tne  return  atroke  by  not  fiUlu  and  eotUy  ex- 
hanstlng.— H.  Sdmrzb. 

[2227.1— LIFE  PBESiCRVBBS.— The  llfiB  uiiuaoi  leii 
found  on  all  sea-going  ye**el*  an  compoeed  of  alloea 
ol  cork,  neatly  arranged  and  compie**ed  together  *o 
aa  to  form  a  zone  30*  in  diameter,  6'  In  width,  and  4' 
in  thickness  ;  11  contains  about  121b.  ot  cork,  ia  gene- 
rally covered  with  painted  canvaa,  and  will  aupportS 
peraona.  Intlated  belta  are  liable  to  get  punctured,  and 
so  tendered  useleaa.- Vivia  SrsBAHDm. 

[2227.]- LIFE-BELT.— "Avalonenala"  wonld  find 
"the  buoyant  walatcoat"  made  by  the  "Aquatto 
Safety  Company  "  better  for  boating  than  any  of  the 
ordinary  life  belte.  Hy  Iriead*  *ay  they  are  the  beat 
and  moat  portable  thing*  of  the  kind  yet  out— 
W.  H.  I.  P. 

[2228.]  —  ADDBBSSB8  WANTED.  —  If  "Foreign 
Correapoodent "  wUl  get  the  "  Mineral  Statlatlcs  of 
.Great  Britain  and  IrMand,"  by  Bobert  Hunt,  F.B.8., 
puhUabed  t>y  Longman*,  Grten.  Header,  and  Dyer,  and 
oi  Stanford,  Charlng-cre**,  price  as.,  he  will  fiad  the 
name  ot  every  colUery  la  the  United  Kingdom  and 
where  cltuated,  and  owner'*  name,  heaidei  a  quantity 
at  other  ueeful  Information.— S.  Vf .  T. 

[2233.]— STAINED  GLASS.- A  *mall  traatiae  on 
"Bla**'^)<eontat**dtn  VoLlUot  Lardnar'*  "(Cabinet 
Cyclopedia :"  after  thla,  (lady  the  work*  at  the  late 
Cbaslee  Winaton,  tovrhom  every  glaaa  pointer  ia  deeply 
indebted  for  the  untiring  attention  beetonredon  thltart, 
from  18S0  until  hi*  lamonted  death  btlSM.  They  prin- 
cipally eon*l*t  of  "An  Introduction  to  Um  Study  ot 
Painted  Olast,  with  Bemark*  on  Modem  Glaaa  Paint- 
ing." 181».  Parker;  "Memoir*  lUnatntlve  ot  the  An 
of  Glaaa  Painting,"  18«S,  Murray:  "An  Inquiry  Into 
the  DiSennce  of  Style  Obeeryabla  la  Ancient  Otaaa 
Palntliv*,  eepeolally  lu  England,  with  Hlola  on  Glaaa 
Painting,"  3nd  editloa,  4  p■>t^  1*87,  Parker  and  Co. 
"Piobaest  materia,  si  probam  adblbeaa  artMoam."— 
Kraamoa.  I  treat  thla  reply  rai^  not  paeent  Mr. 
Leicester  from  rendering  hi*  highly  •'yalaaa  a**i«t*nce. 
— (H.  B.  KlUiCB. 

rxWl.V-WBOM  "JUPITBU.-- Myain.  glaas>a* 
got  from  8.  and  B.  Salomon'*,  S9,  Albemarle-atraet, 
Londen;pitce,ouplIlarandolaw-sCan<<,  Si.  Ithasone 
day  eyepiece  about  40  power,  and  one  night-power 
180  but  1  have  added  several  others  sin^e— :!0,  BO,  7.< 
(lMdayeyepieee>>UOand87S.    The  latter  work*  vr 
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welt  Indeed  wltboot  ur  shsde  of  ooloar  tpfmiog. 
The  plMiet  Joplter,  woald,  1  IblDk,  appear  nearly  the 
•amednaa  tttthe41n.Qre((arlan,  bnttben  the  de- 
talag  power  and  brlghtnceaof  GrefVriau  u  eomparrd 
vith  refraotora  li  slated  br  Dawea  M  6 :  S,  thM  )•  the 
proportion  of  aperture,  both  teleicopee  belnir  alike  In 
brigbcseu.  Aa  a  light  teat,  I  am  able  with  75  to  pick 
np  the  7  mokg.  companion  U>  Antare*  ;  Warner  with 
tfae  fieeat  iattrameots  conld  only  do  to  with  2|la. 
diatant  3i'.  I  am  alio  able  to  tec  two  of  Batam's 
mooaa.  and  tba  rtnr  very  floe.  When  Venns  wu  an 
eTaning  atar,  I  eoald  obaerra  her  with  the  ISO  power 
without  the  allehteet  traeeof  eolonr,  and  to  thoae  who 
know  the  dlffleali  obieet  ahe  la  In  the  teleseope, 
that  it  a  teiUmonlal  of  the  performance  of  the  glau. 
The  Uenara.  Solomon  aappiy  the  Sin.  (laas  aaparatc 
br  ttaelf ,  price  £2  28.,  and  any  power  eyepiece  14a.  For 
the  information  of  all  yonr  raadera,  I  hare  tonnd  by 
trial  daring  the  laat  Aw  weeka,  that  the  ann  had  ao 
many  ipou  on  hli  diac  that  gnta  and  red  Klaw  com- 
bined made  the  beat  shade,  much  better  than  cither 
shore.  To  thoae  who  have  not  lot  the"  Nantleal  Al- 
manaoe,"  to  ace  the  aidereal  time  time  at  noon,  1 
may  tell  them  that  they  can  iret  It  by  applylni;  the 
equation  of  time  to  the  San's.fB.A.,  the  rercrse  of  that 
directed  in  the  almaaac  pages. 

[22-M.l-DIRTT  CRILING.— All  common  plaster  is 
perrioua  to  air,  which.  In  paaalng  tbrengb  It,  ia,  ns  It 
were,  Altered  from  the  dust  which  flnsta  In  It.  Where 
moat  air  peases  moat  dost  Is  left,  and  ao  thoae  portions 
of  aoelling  where  the  paaaage  of  air  la  not  impeded  by 
Joiata,  Ac,  collect  most  dust  and  are  most  dlsooloured. 
— J.  B. 

(2217.]— SALEBATC3.-"Acarbdnataof  potaas.con. 
talnlnc  a  greater  qnantlty  ot  carbonic  acid  than  pearl 

ash;    used  In   •-    •  ■     '  —    " 

H.  B.  U. 

t32S».]-PBOTBACT01l.— The  tftnlt  Ilea  in  the  pro- 
tractor, and  not  In  "  B.  W.  R."  A  protractor,  properly 
oonstmcted,  should  bare  a  mark,  either  on  the  upper 
or  the  lower  edge  of  tbecroaa-pieee;  which,  ot  course, 
depends  on  the  oonstmotlon  ot  the  Inatrument.  On 
his  Instrument,  the  msrk  should  be  on  the  lower  ede:e 
ot  the  cross-pieces  also  the  mark  for  lo,  and  that  tor  ISuO, 
should  be  la  the  same  straight  line  with  the  centre 
mark,  o(  herwise  the  protractor  Is  not  properly  dlrtded. 
Any  mathematical  instmment  maker  win  pat  a  centre 
mark  on  It  ibrhim.— TaoMAa  J.  O'Covnon. 

[2248]— SPREO  or  AIR  AND  STEAM.— To calcn- 
late  the  velocity  of  air  or  ateam  mshing  Into  a  racaam, 
we  must  tlrat  flfiJ  the  height  it  a  colnmn  of  air  or 
ateam  corresponding  to  the  glren  prrssnre.  Then 
from  the  rule  fer  falling  bodiaa  we  must  obtain  the 
speed  due  to  that  height,  which  will  be  the  theoretical 
Telocity  ot  the  gaa  on  rapoor.  When  the  steam  Issue* 
from  an  orlBce  into  the  open  air,  we  moat  deduct  the 
pressure  ot  tbe  atmosphere  from  that  ot  the  steam, 
and  then  And  the  height  of  a  column  ot  steam  corre- 
sponding to  the  rcsnltlng  preesnre,  and  proceed  aa  before 
For  instance,  the  velocity  of  ateam  at  I5lb.  pressnra 
mshlng  Into  a  racnnm,  wonld  be  same  as  that  ot  steam 
of  30(0.  pressore  mabing  Into  the  atmoaphere.— 
Hachih&tob. 

r225I.]— DISPENSmQ  QCRRT.-By  lltering  tbe 

mixture  It  can  be  made  perfectly  clear,  not  without 

Gdii,i.aiiiie. 

r22S8.]-KQUATIONS.-Mr.  WillUma  wiU  And  a 
aoluuon  by  ••  Senior  Op."  of  the  treble  eqnatton  in  laat 
number.  The  following  solntiona  of  his  other  aqns- 
tlona  are  suggested : 

X  -  o       p  -  b 


cookery."— •■OgUrle,  Imper.   Diet." 


X  +  y  -  b      X 
+  — 


0) 


(2) 


Jncre 

X  =  a,  y  -  b 

evidently  satisfy  (1),  and  by  trial  they  arc  frand  to 
aaUsfy  (2). 
The  other  pair  thus : 

(a  -I-  A)  X  •!■  (»  -  *)•»  =  e 
(6  +  ifc)  X  +  (a  -  it)  y  =  e 
Subtracting 

(a-fA-i-t)x-t-(6-k-A-|-<.0y  =  o 
Dlvidlog  by  the  coefficient  of  x  and  x  —  y  =  o 
.-.x  =  y 

Snbstitnting  x  for  y  in  either  equation,  we  get 
e 
x  =  — —  X  y 
a  ^-  b 
— PnoMA. 

[22e2.)-RHOHKORFF'SOOII>.-t  cannot  do  better 
than  refer  "T.  J.  OC."  to  "T.  8.  C'a"  reply  to 
"  Nemo,"  p.  44.  RhtimkorS  was  simply  tbe  originator 
of  the  Induction  coil,  by  making  one  with  very  perfect 
Inaalatlon,  which  the  applicatloa  afterwards  of  the 
condenser  converted  Into  ine  now  common  Instrument. 

— SlOMA. 

[ZSsa.J-RHUHKORF'S  COIL.— Bavlng'provided a 
bobbin  of  paper,  wood,  orvuleanite,  with  (by  prefer- 
ence) vulcanite  ends,  drill  two  holes  In  one  of  the  ends, 
each  abont  |ln.  diameter,  and  at  a  abort  distance  from 
the  centre.  These  should  be  in  a  line  with  tbo  horl- 
aontal  diameter  of  the  bobbin  tube.    In  the  oppoeiie 

end    drill  a  small  hole— say  —in.  diameter,  at   a 

1« 
rather  greater  distance  from  the  tnbe  than  the  others, 
bat  this  time  over  the  tnbe.  Next  take  your  primary 
wire  and  paaa  one  of  the  enda  through  one  of  tbe 
Arst-named  holes,  and  wind  it  over  the  tnbe  in  a  dose 
spiral  qaite  np  to  tbe  other  end,  oonUnning  to  wind  it 
back  again  ever  the  Arat  layer  to  the  end  at  which  yon 
Arst  commenced,  and  paaslng  the  other  end  of  th* 
wire  out  tbraagh  the  remalniDg  large  hole  flrsi- 
mentloned.    When  this  primary  eoU  la  completed, 

?;lvc  two  or  three  coat*  of  ahellac  dissolved  in  metby- 
aled  spirits,  and  allow  it  to  dry  tborongbly.  Next 
take  a  strip  of  cartridge  paper  the  exact  width  ot  the 
bobbin  between  the  enda,  and  wind  it  on  tightly  nattl 


yon  have  formed  a  strong  tnbe  at  least  —in.  thick, 

1« 
and  then  'thoroughly  coat  with  the  shellao  several 
times,  and  allow  it  to  dry.  To  shutout  all  oommnnlea- 
tion  between  the  primary  and  secondary  colls,  it  will 
be  as  well  to  secura  the  edgea  of  the  paper  to  the 
vnkanite  enda  by  means  of  aeveral  thlekne*»es  ot  gntta 
pereba  tiasne  cemented  by  a  hot  knife,  as  the  Inaala- 
tlon Is  all  Important,  T|iiis  done,  take  the  aeooodary 
wire  and  test  It  on  the  ree  by  means  of  a  galvanometer, 
and  if  the  needle  shows  that  the  wire  is  nnbroken, 
you  may  take  one  end,  and,  paaslng  it  through  the 
small  hole  before-mentioned,  commence  winding  it  on 
caret  ally  and  closely  to  nearly  tbe  other  end.  When 
one  row  ia  Anishad,  earefhily  varniah  It  with  the  shellac 
and  spirit  three  or  fosr  timos,  and  allow  It  to  dry 
thoronghlr,  then  wrap  round  aeveral  thieknessee  of 
gntta  pereba  tissue,  and  one  thickness  ot  paper  soaked 
either  In  the  aforeaald  shellao  mtxtare,or  a  warm  mix- 
ture of  gntta  percha,  bcnaole,  and  paralBn.  Ton  can 
them  oroceed  with  tbe  next  row,  and  ao  on,  till  yon 
have  Blled  yonr  reel  and  bobbin  to  the  edge,  ot  nearly 
so.  The  one  great  thing  to  goard  ia  the  Insahition, 
and  of  that  it  is  better  to  nave  too  much  than  too 

little.— T.  8.  COKIBBEE. 

[22a7)-WORK  OS  Et,ECTRtCITT.-I  wonld  re- 
commend the  work  on  electricity  pnbllshedby  Messrs. 
W.  and  R.  Chambers,  Paternoster-row,  price,  I  think, 
about  6b.,  aa  a  very  gixKl  and  comprehensive  work  on 
electricity,  both    tbcorotical   and  praetlcaL— T.   8. 

COIflSBCX. 

[22«7]-ELKCTRTCAI.  BOOKS.-'-S.  T.  P."  might 
get  Dyer's  "  Induction  Coil,"  price  Is.,  or  Need's  "  In- 
dnctorinm,"  3s.,  I  think,  on  that  special  subject.  For 
general  details  In  electric'ty,  "  The  Student's  Text 
Book,"  though  a  rather  slip-slop  nompilatlon,  la  a  nse- 
tnl  book  at  12a.  6d. ;  but  for  sunpllelty  and  acleniido 
accuracy  there  is  no  work  superior  m  a  siaall  way  to 
Ferguson's  "  Klectriclty,"  at  Is.  (d.,  bat  it  does  iMt  go 
folly  Into  any  branch.- siOMA. 

rases  V-PO LBS  of  magnets.- "H.'a"  question 
arises  from  a  common  misappnhenslon.  Tbe  poles 
are  not  the  points  of  strongest  action  merely,  but  the 
points  at  which  are  nnited  the  actlona  of  the  half 
magnet  as  a  whole,  and  from  which  the  relations  ot 
the  fbroe  to  distance  are  to  be  considered ;  they  bear 
thus  a  sort  of  analogy  to  the  centre  of  gravity  of  a 
body  I  which  Is  net  necesssrily  the  heaviest  part :  form 
and  srrmogement  influence  the  poattion,  aa  also  doea 
the  preaenoe  of  another  nugnet  The  points  ot  maxi- 
mum attraction  an  at  the  extremities,  because  each 
section  of  tbe  magpethaslta  own  power,  and  traiumlts 
it  to  that  beyond ;  bat  the  action  on  a  body  separated 
from  It  will  vary  according  to  Its  dlslonee,  not  fh>m 
tbe  extremity,  bat  from  the  pole,  which  explains  the 
by  no  means  quite  olesr  law  of  the  square  of  the  dia- 
tance.  Thus,  at  lln.,  the  force  may  be  very  much 
greater  than  oae-fonrth  that  at  ^In..  and  If  the  pole 
were  lln.  witbin  the  magnet,  the  body  would  have  to 
be  removed  to  Sin.  to  reduce  the  force  to  one-foarth 
that  at  )ln.  distaneCL- Sioma. 

[»72.]  — OAIiVANOMKTER  FOR  INDUCED 
CURRENTS.- An  ordinary  Ane  wire  Instmment,  well 
inanlated,  will  do,  but  it  muat  be  uaed  differently  from 
usiul,  aa  the  Induced  cnrreotls  Instantaneous  only,  and 
attended  with  a  reverse  current  at  each  contact;  hence 
only  the  utmost  swing  ot  the  needle  produced  by  n 
single  makeor  break  ot  contact  can  he  nsed,  and  as  the 
intensity  and  not  qnantlty  is  the  characteri>tlc  of  these 
currenta,  to  get  any  valuable  Infbrmatlon  wonld  require 
a  series  of  resistances  as  well  as  a  galvanometer.  Of 
course,  if  great  care  be  not  taken  In  the  imnlatlon  nf 
the  Instruments  while  making,  tbey  wonld  be  apt  to  be 
destroyed  by  a  spark  of  high  tension.— Sigma. 

r228S.]  — PAINTING  THEATRICAL  SCENES. 
"H.  N.  H."  asks  how  to  paint  theatrical  scenes  on 
coarre  calico  with  water  colours.  The  thing  la  eaaj 
enough.  The  calico  mnat  be  atrrtehed  on  a  frame,  and 
coated  once  witb  clean  aiie.  When  it  la  dry,  the  arene 
mast  be  sketched  with  a  aott  eravon  or  bUcklead 
pencil.  The  colours  to  be  nsed  are  all  earths,  and  they 
can  be  obtained  at  any  oil  and  colour  shop.  They 
must  be  mixed  with  warm  slie,  and,  when  Arst  put  on 
the  canvas,  should  appear  much  darker  than  the  tint 
that  is  required.  DlffereDt  from  psinting  la  oil,  tbe 
Arst  coat  of  eolonr  must  be  the  Anal  one ;  the  sise  will 
then  not  peel  off  when  the  canvas  Is  rolled  np.  No 
varnish  Is  required.— Hippabcbds. 

[2284.]— MEDICAL  COIL.— 0(  coarse  the  screws 
belonging  to  tbe  primary  and  secondary  circuits  should 
be  marked  when  the  coll  Is  made,  though  their  posi- 
tions will  serve  as  a  guide.  The  primary  screws  should 
be  near  the  contact-breaking  arrangement,  and  tbe 
aeeoodary  screws  for  recdvlnf  the  bandies  at  the  other 
•nd.— Sioma. 

[2288.}— CHARCOAL  forrubblng  down  sliver  circles 
may  be  obtained  at  most  of  the  good  tool  shops;  It 
should  be  caret  ally  tried  Arst  on  an  old  plate ;  to  pre- 
vent the  risk  of  scratching  good  new  work.  — Er- 

OKATEB. 

(22»1.]-ENGRAVING  ON  MBTAL.-The  point  is 
nsed  for  tracing  the  ontline,  the  scraper  for  removing 
the  rough  burr  made  by  the  graver.  I  really  do  not 
know  anr  rule  tor  tempering  tbe  graver ;  metal*  vary 
so  much  m  toughness  and  hardneta  that  practice  alone 
is  the  sure  guide.- Ehobateb. 

[22M.]-HONOGRAM  DIE-If  a  copper  counter- 
part be  necessary,  take  a  east  and  copper  it  by  the 
eleetro  proeess.    To  touch  up  any  Imperftotions,  a 
graver  and  a  seal  engraver's  lathe  are  the  tools.— Ea 
oaATXB. 

[M9».]— GENERATION  OF  ELEOTRICITT.— lean 
•eareely  give  "  Laneaabire  Lad  "  tbe  Information  he 
asks,  not  being  snffldently  acquainted  with  thearran)^- 
ment  of  the  machinery.  I  suspect  that  the  thread* 
must  rub  against  some  dry  surface  ot  wood, 
or  other  insniating  mbstanoe,  or,  possibly,  gntta- 
percba  belting  is  n?ed,  and  works  on  a  wooden  pnlloy. 
The  heat  anggeation  I  can  give  Is  to  Ax  pointed  wires 
near  to  tbe  parts  at  which  iparka  are  apt  to  be  (riven 
off,  and  as  close  aa  poaaible,  and  connect  them  to  the 
nearest  ga*  and  water  pipe*.  One  wire  will  serve  to 
connect  many  points.  If  gutta-percha  Is  used  present 
a  comb  of  points  thus  to  it  at  the  part  at  which  It 
leave*  the  palleva.  Will  the  querist,  U  he  trie*  this, 
*aylf  it  sneceeosf— Sigma. 


[2302]-POLISHINO  SCOTCH  PEBBLBa-Lapi- 
dary  mills,  *e.,  on  a  small  scale,  for  amateurs,  may  be 
had  In  and  about  Cterkenwell,  elt  her  new  or  second- 
hand. Advertise  in  the  EitnLiSH  MEOBAaic,  or 
consult  Vols.  VIII.,  IX.,  and  X.,  fordlreottons  bow  to 
make  the  tools.— EMoaATna. 

[2300.]- ETCBINQ  ON  GLASS  haa  been  so  fre- 
quently described  in  the  Ekolish  Mecxabic  that  I 
shoald  not  like  to  oecupv  valuable  space  with  it ;  be- 
side*. It  is  an  unhealthy  bnaiues*.  Drew  yonr  deeign 
a*  yon  would  on  metal,and  give  the  plate  to  a  professed 
dipper,  who  will  use  the  hydroAnoric  acid  instead  ot  the 
floor  spar.  But  after  all.  tbe  effects  are  not  to  be  com- 
pared to  those  produced  by  the  diamond  poiut,  or  4be 
engraving  lathe.— Ebobaver. 

[t»120-HISTORr  OF  IRELAND.-"  History  of 
trdand,  from  the  Barlleet  Time*  to  it*  La*t  Chief,"  by 
TboBU*  Moore,  4  vol*,  8vo,  24*.,  1*  eentotoed  in  I.ard- 
ner'*  "Cyclopedia."- Pateb. 

[2318.]- ETHEEIAL  SOLUTION  OF  GOLD.— 
B.  8.  Burden  coald  get  thi*  prepared  by  any  cbemiat, 
as  dmgglau  arj  uanally  called ;  or  prepare  it  by  dla- 
solving  chloride  of  gold  In  ether.  The  chloride  he 
wonld  obtain  of  any  photographic  apparatus  dealer,  or 
make  by  dissolving  gold  in  aqua  regie,  or  hydmcblorie 
and  nitric  aclda,  evaporating  to  perfect  dryneas  and 
redlasolving  In  water,  and  again  evaporating  till  all 
the  water  is  driven  off.— Sioma. 

[2323.]-WATER  POWER.— If  "O.  P."  can  dsa  np 
the  etream  ot  200  cubic  feet  per  minute,  *o  a*  to  obtain 
8ft.  dear  tall,  the  power  obulned  will  be  3  h.p. ;  and 
deducting  one-third  for  friction  and  lo**,  then  will 
remain  a  naefnl  power ef  2  h.p.— C.  8. 

[2333.]—  BKILLANTINE.  —  Glrcerine,  loz.:  oil  el 
almonda,  2oz.;  oil  of  Jaaamin,  los.;  mix,  and  abake 
well.-W.  C. 

[23481- ELECT ROTTPB.-lf  "E.  R.  H.'»"  oMeeU 
are  snfAclently  larre  he  wonld  get  a  better  result  by 
using  hollow  moulds  and  depositing  within  them,  bat 
this  might  be  very  troublesome,  a*  the  monlda  might 
have  to  he  made  In  several  parts  In  order  to  remove 
them  from  the  model :  modentdy  small  object*  may 
be  thus  copied  by  camfnl  arrangement  ot  pieeea  of 
eopper  within  the  mould,  bat  of  course  not  in  ooataet 

with  it-SlOMA. 

[2332.]— OVALS.- The  heat  direction*  I  ever  met 
with  for  describing  ovoid  figure*  are  contained  In  a 
work  by  D.  R.  Hay,  "  On  Symmetrical  Beaaty,"  8vo., 
Blackwood  and  Co.,  6a..  to  whose  writings  I  acknow- 
ledge my  greet  indebtednea*.  IlhisCraied  direetlons  fer 
drawing  ovals  bave  been  given  repeatedly  in  the 
XaauaR  MacBAMio.  Why  doee  not  everr  snhacrtber 
pnrehose  the  indexes  to  baok  volnma*  f- BaaaAvsa. 

r23M.}— OOLD.-"Rndl*"  mar  nae  either  ot  tbe 
following  procea***  to  recover  bis  gold :— First  mix 
about  los.  of  mereury  (common  qnlektltver)  with  the 
mlxtnre,>ad  well  shake  for  soma  time;  allow  It  to 
settle,  remove  tho  sand  and  drive  off  tbe  merenry  by 
heat  in  a  crucible;  the  gold  will  be  leK  behind.  Or  be 
may  add  a  mixture  ot  nitric  and  hydroeUorio  acids, 
boil  the  whole  till  the  gold  has  entlreljr  disappeared, 
and  allow  the  whole  to  stand;  he  wul  then  have  a 
solution  of  chloride  ot  gold,  which  eon  be  poured  off, 
leaving  the  sand  as  a  sediment.  By  mixing  the  eoltttion 
with  water  and  mixing  with  a  aolution  of  sulphate  of 
iron,  the  gold  will  be  recovered  In  tbe  metslllc  state 
as  an  Impalpable  power,  which,  from  Ita  ineness,  will 
appear  as  a  fine  chocolate  brown.  The  latter  way, 
although  very  troublesome,  will  yield  the  gold  chemi- 
cally pure.— r.  S.  ComsBEB. 


VOTES  Aini  QUEBIES. 


[23M.]— ALUM.— will  someone  kindly  afford  me 
some  information  on  the  extraction  of  alum  from 
ainm  shale — the  said  shale  being  a  parting  of  one  of 
our  Yorkshire  beds  ot  cool  t  1  Know  It  to  be  rich  In 
alum,  but  am  ignorant  as  to  the  method  of  extraction. 
— Toebob. 

[23«i.]-80FT  SOAP  MAKING —In  1441  •'  Thacke- 
ley  I«d "  gives  a  redpe :  lOlb.  of  potash  In  warm 
water  over  night.  In  the  morning  boll  it,  adding  Mb. 
of  grease,  then  IS  gallona  ot  warm  vrater.  I  used  th* 
best  tallow  and  have  failed  in  aoap  making,  aolf 
"  Thackeley  Lad  "  er  auy  ether  reader  will  give  more 
information  It  will  be  thankfully  received.- A  CoR- 

BTAMT  REAOEB. 

[23«2.}-HETALLUROT  OF  COPPER.— MrJoeeph 
Roakelr*  articles  on  the  metallurgy  ot  copper 
Intereated  me  much.  Is  there  In  London  ooy  metat- 
Inrgic  establishment  where  I  shoald  be  admitted  *o 
assist  at  tbe  operation*  he  has  ao  well  deacribed  T— 
E.  V.  D.  8. 

[2g«8.]— SILVERING  CLOCK  DIALS.  — I  know 
tbere  bave  been  many  recipe*  given  for  ailverintg 
braaa,  •ome  I  have  tried,  but  Ineffectually.  Surely 
aoma  of  onr  London  or  Birmingham  reader*  could 
give  ma  a  cheap  and  dmple  recipe  that  I  shoald 
aneceed  with.  It  i*  wa*te  of  time,  money,  antf 
patience  to  keep  trying  rncipea  and  fail.— Pooa 
Clocvobbbb.  (Ha*  It  ever  oectured  to  "  Poor  Clock- 
Jobber  "  that  poaslbly  tbe  fault  might  not  be  In  th* 
redpe,  but  In  the  way  he  applied  it  7— Ed.  B.  M.] 

[23Si.}  —TIME.  —  In  the  article  on  "Time."  by 
"  F.R.A.S.,"  No.  260.  p.  648,  Tol.  X.,  he  says  it  wu 
bisect  tbe  interval  4  8'  thus  laeaenred  on  our  meridian 
line  at  E,  we  ahali  only  have  to  wait  until  the  ahadowof 
the  top  of  onr  rod  G  Juat  tonehe*  this  point  K  ot  blsectiea 
to  ascertain  tbe  day*  of  tbe  two  Equinoxes,  because,  to 
cast  a  shadow  ot  this  precise  length,  the  sun  must  be 
on  the  equstor.  It  Is  not  so,  for  tbe  shadow  of  the 
rod  6  at  the  days  of  the  Bqninoxe*  does  not  cover 
half  of  the  above-meaaared  meridian  line.  WiU 
"  F.R  A 8."  explain  thlsT— W.  F.  Swallow. 

[236S.]-GHEA8E.— Will  "  Patience  and  Persever- 
ance "be  kind  enough  to  explain  more  fully  what  i* 
mrant  by  caustic  or  milk  lime,  and  bow  made,  and 
what  qnantlty  he  would  nse  of  one  to  the  other,  aa  I 
have  tried  many  ways,  but  failed  to  make  the  grea** 
hard  enough  ?  I  And  the  recipe  on  p.  S80,  YoL  X., 
Feb.  2S.— A  LoKO  Lookeb, 
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P3««.]— CXiPPEK  BOILEE.  — I  purDoee  baring  a 

•nuUboUermadaont  of  iliMteopiier— In.  tUok,   it 

has  to  be  2ft.  \otig  nad  If t  diameter.  WUI  anme  of  mj 
brother  Madera  kindly  Inform  me  aa  to  what  pwiaure 
It  wUl  be  eafe  to  work  it,  and  what  power  it  wUl  drirv  7 
— Caotioii. 

{3Se7.]-ANH.INK  COLOURS  FADING.-I  wUb 
to  colonr  the  window)  In  my  «to«k  room  to  prevent 
goodi  which  are  made  from  cotton  and  woollen 
yama  dyod  with  aniline  coloar*.  (adine.  Can  any 
brother  irader  aay  from  practical  experience  which  l» 
the  belt  aolonr  for  the  parpoae  ?  It  mnat  be  rather 
tranaparent,  allowtnc  a  moderate  amonnt  of  light  to 
pua  throueb.-W.  H.  F. 

C23«8.I-CnTTINO  AND  POLISHING  STONKH.- 
If  yon  or  any  of  your  numeronf  teadera  could  elre  a 
deeerlption  of  the  proeesa  from  flrat  to  last,  I  think 
It  would  he  greatly  beneScial  to  many  of  oar  lapidlat 
frleoda— it  would  be  to  me,  at  leait.— La«di»t. 

[23«».]-COLLKGEOFPRECKPTOHS.-Wlll  tome- 
one  fflTc  me  tome  information  reapecting  the  CoUei^ 
of  Preeoptort?-when  waa  it  ettabliabed?  What  are 
It  ebjeola  ?  and  how  can  auyone  become  a  member  7— 
•  S.  KlRT. 

[8370.]- UNSOLVED  PROBLEMS.  —  Would  the 
author  of  "Untolred  Problems "  kindly  attltt  me  in 
thefollowlog?-lf  thepUtonrod  of  a  itc«m  engine, 
aar  l-borae  power,  wat  enitahly  connected  to  the  rim 
of  the  fly-wheel,  what  UTlng  of  power  would  remit  ? 
VTirald  It  Inoreaae  the  power  ut  the  engine  ?  I  bare 
iDTcated  the  mean*  of  doing  lo;  bare  made  a  roagh 
model  in  word  of  a  horliontal  engine  about  4in.  to 
ML,  and  it  worka  rery  tmoothly  by  prottuie  of  the 
Jimod  oa  plttoa  tod :  it  appeara  to  me  to  be  eqnal  to  a 
eraak  of  half  the  dtameior  of  wheel  of  a  itotlonary 
•aglna.— J.  Bai>rsi.l. 

rssn.]— HEATING  OF  JOURNALS.— I'am  rery 
aineh  annoyed  with  a  boll  (or  double)  crank  and 
ether  Joumala  hrattng,  altbongh  lubricated  with  the 
beat  aperm  oil.  la  there  anything  which  I  can  apply 
to  keep  them  cold,  or  cool  tbem  whilit  running,  with- 
oat  hiring  to  tiop  the  englnct  to  do  to  ?— Rzlwot. 

fBJt  1-WIND  INSTRUHENTS.-Can  any  of  your 
anmeroua  eorretpondeota  enlighten  me  in  the  theory  of 
making  wind  iattrumenlt,  aooh  aaflfea,  &c.f  What  rulea 
hare  they  for  the  placet,  and  atxet  of  the  holei  fur  the 
Ungtr  and  kaya  r— SiaiSMORO. 

t2373. J— STENCILLING  ON  GLASS  —I  thall  feel 
mneii  obliged  by  inttroctiona  aa  to  ibo  beat  metluid  to 
be puraoeafor •tencllling  large  nombera  of  thccta  of 

flaaa  about  ISin.  by  Sin.,  with  explanation  of  the  beat 
ind  of  nieutUt,  fte. ;  alto  the  addreti  of  a  maker  who 
•uppllea  the  necettary  apparatna  and  toola  for  the 
abore  proccet,  and  who  mppllea  the  ttoae  and  metal 
whtela  nted  tor  putting  patterna  or  linea  on  glaaa. 
Doea  any  eoireapondcnt  know  the  proceaa  uard  In 
Germany  tor  the  manntaetnre  ot  paper  table  napkint, 
toilet  coreia,  and  elotha  t  It  it  not  an  ordinary  paper 
mill,  aa  the  material  it  to  treated  that  It  can  he  rolled 
out  either  by  itaelf  or  on  to  linen,  and  It,  whrn  dry, 
quite  tough.  Any  information  1  ihall  be  glad  of.— 
a.  D.  T.,  6,  Uildmay  Park,  N. 

[33ri.7-BRSWINO.— Where  can  I  get  a  good  trea- 
tlie  oo  brewing  7— Nxw  ScBacania. 

p37S.J-LIFriNG  SACKS.-I  ahall  feel  greatly 
obliged  to  any  of  your  reader*  or  eorratpondenta  who 
will  giro  mea  practical  idea  tor  enabling  taeka  ot  corn 
to  be  lifted  from  the  ground  to  a  height  of  If t  or  4ft. 
by  one  man 'a  labour.  In  the  eonraa  of  the  year  we 
bare  to  more  from  our  bam  floor  into  a  cart  or  waggon 
aome  aeren  or  eight  hundred  taeka,  and  I  with  to  do 
(hit  with  two  mea  only— one  to  lift  the  aaeka,  and  one 
in  the  cart.  Unr  preaent  mode  ia  to  back  tbo  cart 
to  the  barn  door,  and  then  for  the  men  to  lift  the  taok 
by  main  force  Into  the  oart  to  the  third  man.  But  I 
imagine  aome  aimple  meebanleat  eoatrirance  would 
enabh)  one  man  to  do  thla.  At  lirat  1  thought  of  lizlng 
a  pulley  to  the  beam  abore  the  barn  doer,  and  running 
a  rope  through  by  a-hich  to  boiat  the  aacka,  hut  as  the 
taeka  weigh  ZS'ab.,  and  a  man  about  1701b.,  it  would 
obrloualy  require  a  tytum  of  pnlleya  to  effect  the  re- 
quired  lift.  It  baa  alM  occurred  to  me  that  an  Ineliued 
plane  from  the  bam  floor  to  the  eart  might  be  made 
effectual,  but  as  I  am  not  meChanla  enough  to  carry 
Uila  out,  I  think  it  better  to  ttate  my  diflkeulty,  and 
traat  to  the  ingenuity  of  your  eorretpondents  to  offer 
a  aolution.  Economy,  boi  h  of  labour  and  material,  la 
liidlapeniably  necettary.— HuBTicDa. 

[237«.]-GKOMETBY.  —  Hepreaent  throe  planea, 
eaeh  perpendicular  to  the  other  two,  when  two  of 
tbem  are  iucliaed  at  50°  to  70°  to  the  paper.  Showtbe 
ineUnation  of  the  third  plane.-A  Tbacheb. 

(M77.)-GOVEKNOttS.— Which  governor  for  con- 
trolling enginet  may  he  relied  on  aa  the  moat  sentidve  7 
— Cladde. 

PST&J-SILVEB  PROM  LKAD.-WIll  any  reader 
gfretotae  information  about  the  extracting  of  alirar 
iTora  lead,  more  particularly  aa  regards  tlie  cnpella- 
tlon,  and  what  la  tbo  baat  kind  of  furnaoe  7  I  under- 
atand  the  meitlne  uf  the  lead,  but  not  the  cupellatlon 
of  it— SifcrER  Obt.. 

ra7».]-CLAniOSET.-Wlll  Dr.  Utaher  or  aome 
ether  oosrcapondent  that  potaeatee  a  oUrlonet  kindly 
giro  me  informaiion  on  the  following  points  In  an 
tnattument  in  the  moat  uaeful  key  for  uae,  tar,  with 
the  pianoforte  7—1.  The  exact  length  and  inside 
diameter  ol  each  Joint.  Including  the  bell,  of  which 
latter  I  require  the  length  and  diameter  of  each  end  ? 
<'lhla,  of  course,  must  not  Include  the  parts  with  the 
thread  round,  na  they,  ohrionily,  di>  not  contribute  to 
tbo  length.)  2.  The  exact  dltttnce  from  the  extremity 
of  the  reed  lo  each  floger  hole?  a  The  number  of 
"•y*  oow-stary,  and  the  position  of  all  except  those 
which  are  between  the  finger  holet,  of  which  I  only 
require  the  oamea,  unUwt  he  la  able  and  willing  to 
aopply  these  also  which  would,  perhapa.  be  aa  well  7 
— KBKD  Fancies. 

nfi^l-^Jf^i^^ULrS  MERCURIAL  CO.NTACT 
BRBAKEa  FOR  RHUHKUBF  COILS.  -  Will 
tomeone  deacribe  ibe  abore,  and  alto  atale  whether  er 
not  it  poatutct  aay  adrantaeea  over  the  Tibratln? 
eontoct  breaker?— K.&  * 


[a81.]-C0MP0SITI0S  FOR  RUNNING  IRON 
WORK  INTO  STONE.-Will  someone  explain  what 
the  abore  anbatltnte  for  lead  la  made  of  7— R.  8. 

[3.182.]- STARTING  VALVE— Can  any  reader  glre 
a  drawing  and  abort  description  of  a  starting 
vaire  for  a  mndel  horiaontal  engine  with  oscUIaling 
cylinder  J-A.  W.  T. 

fSSMJ^— INSULATING  POWER  OF  OUTTA 
PERCH  A.  —  Can  anyone  Inform  me  what  ia  the 
insulating  power  ol  gatta  peroha  compared  with  air  7 
-S.  T.  P. 

tS384.]-WORK  ON  ELBOTBICITY.-Wlll  toma- 
ono  »t  your  readera  (perhapa  "  Sigma  ")  be  so  good  aa 
to  reeommend  ma  a  good  modern  work  on  electrl-ity 
(giring  price)  describing  the  theory  of  the  induction 
coll  7  If  not  in  Eagllsh.  a  work  la  German  or  French 
would  Bult.— S.  T.  P. 

[2386.1-HAUMONIUM  TONGUE- RrVET8.-Can 
some  of  our  prorlndal  frlenda  state  where  these  said 
rlreta  ean  be  proenred  7  Application  has  been  made 
to  sereral  booses  In  the  Betropolla  to  know  if  they 
can  supply  them,  but  the  nplr  ia  u&  Too  aay  pur- 
chase any  amount  of  tonguea,  but  not  rlreta  In  London. 
-l.H. 

CS38fi.}-TUNING  HARUONIUM  SEEDS. -I  am 
rery  glad  to  see  the  renewal  of  Mr.  Hermann  Smith's 

Eapers  on  barmontuma,  and  will  be  obliged  to  him  If 
e  will  state  whether  in  tuntng  harmonium  reeds  the 
action  baa  to  be  opened  and  abut  erery  time  a  reed  is 
scraped  1  la  there  no  other  method  of  tryiag  whether 
they  are  in  lune  7— Vibbatok. 

n»87]-SBOWER  BATH.— Conld  any  ■abaeriber 
inform  me  how  to  make  a  ahower  bath  at  a  trifling 
axpenae,  aa  I  eannot  afford  to  buy  one  7— T.  A. 

C238S.]-UNANSWERED  QUERY.- WUl  tome  kind 
friend  f arour  me  by  describing  the  material  uted  in 
tolotton  to  deposit  a  blue  sad  red  anrfaoa  on  tinsel 
plate  or  flattened  wire— snob  aa  la  need  forflreetore 
omamenu,  and  by  flshiog  tackle  makere,  and  It  it  ia 
deposited  6y  a  battery,  and  if  oaed  hot  or  oold  7— In- 
qniaiNa  Wobkhah. 

t238».]-VABNISHING  GILT  MOULDINGS.-I 
bare  heard  that  there  is  a  prooett  or  meant  of 
ramlahing  gilt  mouldings  to  at  to  prercnt  the  gilt 
from  rubbing  off  when  cleaned  or  duated :  if  anch  be 
the  case,  I  thall  feel  extremely  obliged  to  any  ot  your 
numeroat  intelUgeot  corratpondsnta  tor  information 
on  the  tuttlect— Dkbioebatdii. 

PM0.1-JNDUCTION  COIL.-Will  tome  brother 
reader  kindly  tell  me  what  battery  power  1  ean  eaiely 
uae  with  a  coil  ot  the  following  dlmantlona  7— Primary 
wire,  Mf '.,  wound  on  in  four  layen ;  leeondary  win, 
SlUft.,  wound  on  in  thirteen  layen?  The  large  wire 
weight  lib.,  and  the  email  (No.  3»i,  ilb.— TaoMAB  J. 
O'Commob. 

[2391.]-GA8  STOVE.— Would  "J.  B.."  or  any 
reader  of  our  raluable  paper,  kindly  tell  me  the  beat 
form  of  gaa  atore  and  bamer  for  Iwating  the  water  to 
nearly  boiling  in  a  eoU  of  |in.  Iron  pipe  Mtt  long,  and 
tbe  time  it  would  take  to  heat  the  water?— Roar.  ' 

r23M.J-WRITING  ON  QLASS.-Would  any  of  our 
toieatine  oontrlbnton  oblige  by  giring  the  procett  for 
embotaing  the  name,  Ac.,  on  glaaa  bottles— such  aa  you 
aee  on  publicans'  bottles  In  the  form  of  a  lable,  the 
lettera  being  clear,  and  tbe  ground  embotaed  7— Js  bb 
Sai  Pai. 

[22SS.}— NICOTINE.— I  should  be  glad  if  tomeone 
could  inform  me  If  there  is  any  non-poiaououa  liquor 
that  will  absorb  niootlna.- SIacks. 

[lWi.]—WIHDMILL.— Would  Mr.  H.  Algar  be  kind 
enough  to  explain  the  plan  (deaerlbed  on  p  SM,:yol. 
X.)  he  haa  tor  regulating  the  mill  In  accordance  with 
the  power  of  the  wind,  and  if  the  tails  he  wood  or 
sheet  iron,  and  what  length  the  arms  would  require 
to  be  to  hare  power  to  drire  a  thrashing  machine  7— 
C.  C.  J. 

C23SS.]— CANARY  CAGE.- Can  any  correspondent 
inform  me  how  to  glre  the  wire  of  a  cage  a  sllrery 
appearance  7— Avi  ABT. 

[MWJ-CHAMBER  MDSIC.-Aa wo ont the learea 
of  the  Mechanic  and  stitch  It  for  dad's  perusal,  we 
alwaya  get  a  peep  at  the  eoatents,  and  are  much 
pleaaed  with  the  drawlnz  leasona  now  publiaklng.  We 
ahould  be  thankful  If  Dr.  Uaaber,  the  "  Harmonioua 
Blaektmith,"  or  any  of  your  msaioal  readert  would 
recommend  aome  good  trioa  for  riolin,  English 
conoertina,  and  cello.  Alao  a  few  alow  moremeuta  aa 
quartette  for  the  piano,  and  the  abore-samed  Inalru- 
menta.— OrBEi.iA  and  Ai.ha. 

[MW.]-  HARMONIUM.  -  I  hare  an  excellent 
harmonium  by  Alexandre,  with  two  rowa  of  rtbratora 
—one  ot  8ft.,  tbe  other  left.,  it  haa  thit  defect,  ria., 
when  I  null  ont  the  atop  graadjeu,  the  wind  teemt  to 
nan,  and  it  It  with  difllcalty  I  can  sufflcienily  supply 
It,  eren  by  bard  blowing,  otherwise  It  Is  In  excellent 
order.  Will  aome  kind  tubjcriber  poiui  out  the  cause, 
and  bow  to  remedy  the  defect  7—3.  H.  C. 

[2398.]— BOOK-KEEPING.— Will  aomeone  tell  me 
ofa  good  treatise  on  book-keeping  aui  tabic  for  a  manu- 
facturing concern— tuch  as  an  Iron  worka  7— T.  W. 

[230».]-DIE  FROMMEDAL.— Iharea  beauU/ully- 
worked  medal.  What  would  be  the  beat  way  to  make 
a  die,  or  stamp  the  aame  pattern,  and  what  la  the  beat 
materUl  7— Med'ai.. 

[2400.3-CLEANING  BLUE  TILES— Would  any  of 
your  readera  kindly  tell  me  the  beat  way  to  clean  blue 
.<Uffordahire  bricks  from  lime  which  has  fallen  upon 
them  la  white- washing  7  Perhaps  you  conld  suegeat 
•o  me  method  either  by  a  cheap  acid,  or  otberwUe.— 
E.  D.  B.  . 

[2Wl.]-BREAKINQ  WEIGHTOF  OAK  BEAM. 
—Allow  me  to  ask  Robert  Plokwell  the  method  of 
Boding  the  atrain  and  breaking  weight  of  an  oak  or 
any  ether  wood  beam— aay  of  tlie  Tollowlug  dlmen- 
aions :  18ft.  long  and  121n.  tquare.  tuoported  at  each 
end?— JoBR  KrLE. 

_r2«2.]-ELECTRIC  BELL  AND  BATTBRIIU.- 
WIU  Hr.  W.  H.  Htoue,  who  hat  Utely  giv«i  us  a 
de<crlptlen  of  the  manvaaese  battery,  anawer  raei  a 
few  questions  coiiGerning  it  7  In  tbe  first  place,  then, 
how  many  cells  abould  be  required  to  rln-  n  twil  that 
rings  well  with  two-plot  Smee'cella  7  I  harj  tried  it 
with  eight  Minotto'a  eeUt,  and  it  would  nutrlBj  at  aU. 


I  then  tried  one  three-pint  cell  ot  the  mangaoeae  bat- 
tery and  that  alao  took  no  effect.  WiU  W.  B.  8. 
tell  me  the  number  of  eellt  I  should  require  to  make 
it  equiralent  to  two  cells  of  Smee,  and  what  la  the 
heat  alie  wire  to  uae  in  tbe  eonstruetloa  ot  bells  ?  Any 
Information  I  shall  be  glad  of  .—A.  SrsNCBB. 

[2t(».]— FLUXEa— WIU  .Mr.  Roakell  or  Mr.  Dartt 
kindly  inforia  me  where  to  obtain  flnor  apar,  and  can 
It  be  obialned  in  a  powdered  state  7  Also  what  Is  white 
argol,  aa  I  eannot  Add  in  Park'a  "  Treatise  on  Cbemla- 
try,"  anylmeotien  of  it  f  I  presume  it  to  be  a  mineral 
anbstance  to  be  used  aa  a  flux.— Dorset. 

[240i.]—  TELESCOPE  QUERIES. -Would  Mr. 
Bl'icklock  kindly  say  if  he  can  uae  a  power  of  SOO  or 
SOO— which  his  B^in.  speculum  ought  to  bear  under 
farnnrable  circumstaucea— without  acrew  motion  in 
azimtttb  7  Mr.  Petera  would  alao  oblige  rery  much 
byadesorlptlonofblaflae  screw  motion  in  axlmath. 
I  am  thinking  about  setting  up  a  relleotor,  and  Hke 
the  plans  of  both  the  abore  gentlemen,  eapeelally  Mr. 
Petera'— chiefly  through  bla  stand  baring  terew 
motlont  in  eaeb  direetlon.  Hare  any  of  your  reader* 
eompsred  or  teeted  Mr.  Purfcite't  specula  against  Mr. 
WIth's  T  The  prieae  ot  the  former  are  so  glorlontly  low 
compared  with  the  latter,  that  I  hardlr  dare  hOM  for 
reaulta  so  good  at  thoae  obtained  from  the  With- 
Browning  tpeenla.— C.  S. 

r2405.1  —  MANGANESE  BATTERY.  —  TO  MR. 
STONK.— I  duly  appreciate  tbe  raluable  aerrlce  Mr. 
Kione  has  rendered  to  yosr  readers  In  bringing  the 
manganese  battery  ao  eomprebenalrely  before  them.  I 
am  aorry  ha  abould  feel  it  neoeeaary  to  deprecate  tbe 
Information  1  bare  glren,  but  my  object  in  doing  to 
wat  to  deaorlbe  a  cell  wbioh  aete  d  so  pert eetly.  1  use 
nncorered  copper  win  (No.  17  gauge)  insulated  at  the 
aupporta  through  a  piece  ot  India-mbber  piping,  and 
thethlekneatof  thewire  it,  I  am  told,  rather  adla- 
adrantage.  I  bare,  tinee  Mr.  Stone's  laat  eommnnlea- 
lion,  fltted  up  a  quart  cell  aeeording  to  the  dimenalona 
he  there  giret,  but  I  exceeded  hit  ettiroate  ot  2a.  8d.  for 
a  quart  cell,  aa  I  had  to  buy  binding  tonw  and  plati- 
num toil.  Thit  tised  call  workt  my  bell  rerjr  well, 
but  tbe  ring  It  not  quite  te  powertnL  I  intend  to  uae 
tbe  eeUa  alternately— a  week  each.  Will  Mr.  Stone 
kindly  aay  whether  they  wUI  gain  moeb  in  power  by 
thit  Intorral  of  rett?  I  should  also  feel  obliged  If  Mr. 
Stone  would  state  bow  tbe  binding  aeraws  and  platU 
num  can  be  dtapented  with,  at  they  form  no  lucon- 
atderahle  item  In  fitting  op  three  or  four  cells.— 
E  H  B. 

[24M.]— MANGANESE  BATTERIES.— I  am  about 
to  construct  some  mangaaaee  batteries,  but  before 
oommenciBg,  would  like  to  know  what  anrface'ot  zinc 
should  be  exposed  to  the  carbon,  ao  at  to  obtain  the 
greateat  power?  Ot  course  tbe  more  alBC  the.longer  it 
will  laat  bat  ia  there  any  method  of  getting  at  the 

f  roper  praportlon  that  abould  be  oxpoted  of  each, 
also  thought  of  constructing  a  single  fluid  battery  of 
earbon  and  sine,  to  be  ebarged  with  a  saturated  aolu- 
tion of  salt  and  water.  Ha*  such  a  battery  been  tried, 
if  so,  what  are  its  meriu?  WUl  "Sigma"  kindly 
answer  the  abore  7— E.  C.  Mbbbat. 

[2407.1— COLOURS.— Could  any  fellow  reader  In- 
form me  of  a  book  showing  how  to  obtain  different 
ahadea  *f  ooloun  from  chemical  dyea— aa  taalie, 
pruasiate,  potash.  As.  f — Mokdabt. 

[2t08.]—METRONOMB.— Would  aome  reader  giro 
lUustrations  and  dssotlption  of  a  clock  metronome  7— 
Metbomomi.  

[210B.]  —  MENDING  TORTOISESHELL.  —  WUl 
someone  explalu  the  process  of  mending  tortolseshell 
ornaments  ?— A.  S.  C. 

[2110.]- PEDAL  PIPES.— I  am  building  a  chamber 
organ  «  atops),  the  stopped  diapaaoa  is  the  only  one  I 
am  carrying  through,  the  others  only  extending  to 
tenor  C.  Aal  Intend  baring  a  aeparate  pedal  orgay, 
would  any  of  your  readen  Inform  me  what  scale  ot 
pipes  they  would  adrise  for  the  pedals— whether  a 
bourdon  or  a  1ft.  stopped  (large  scale),  or  a  principal? 
Perhaps  "  An  Adept*'  wonld  kindly  answer  my  query. 
Tbe  organ  is  to  be  moreparttcnUrly  for  fugue  playing, 
to  contain  the  following  t»ps:— Open  diapason,  42 
nnies;  stoppifd  diapason,  S4:  dulclana.  42;  principal, 
42;  tweirtta,  42  ;  fifteenth,  42.— Geo.  H.  Littlb. 

12411.]— GRINDING  LENSES.-WlU  any  kind 
reader  Inform  me  where  I  can  buy  the  gauges  and 
counter-gtngea  uted  In  grinding  the  lentes  of  micro- 
scope objective  7—HiFFABCBDS. 

r2412]-MANQANESE  BATTERY.-WIII  Mr.  A. 
J.  Jarman,  of  Hamsgate,  oblige  with  a^description  of 
bis  mangaueae  battery,  Ita  conatruoMon  and  arrange- 
meola,  in  our  next  number,  for  a  fellow-aubtcrlber  7 — 
Blbotbo. 

[»4i«.]  — DOMESTIC  TELEGRAPH.  — WUI  tome 
practical  reader  anawer  query  2099,  p.  Ml,  of  the  last 
rolume  7— J.  O. 

[2414.]- ALGEBRAIC  EQUATION.— Whatara  those 
two  numbers  whose  difference  ia  2,  and  product  multi- 
plied by  their  sum  Is  II  ?  Please  work  out  at  length. 
-Pater. 

[241$]— SARSAPARILLA— Cioald  any  reader  In- 
form me  hovr  I  could  make  a  decoction  of  aareaparUlaf 
I  want  to  make  It  ra  tbat  It  ahall  be  ttrong  enough  so 
oa  not  tn  use  mora  than  one  or  two  tableapoonful*  In 
a  wineglaaa  of  water.— SAUArABlLi,A. 

[341S.J  — ADHESIVE  MATiSRIAL.  — Would  any 
reader  Inform  me  what  ia  the  best  adhesire  material 
for  afllxing  ordinary  paper  Ubels  on  brown  paper 
parcels,  how  it  ia  made,  wbat  it  ia  made  of  ?— Bbta. 

[2417.]— FERNS. -Will  any  reader  Inform  me  how 
to  construct  a  fern  ease,  mediam  siie,  and  the  best 
species  of  ferns  to  stock  It  with?  I  do  not  want  costly 
ones.  A  few  hinu  on  their  culiiratlon  would  be  rery 
welcome. — Ioobabt. 

[Jlia] -OXFORD  AGRICULTURAL  EXHIBI- 
TtON.— Can  any  reader  inform  me  what  claas  of  im- 

glementa  will  contest  for  the  prizea  at  the  Agncnltural 
odety'a  meeting  at  Oxf'ird?— Ueol  Boi.IM>It. 
[3419.}— GALVANIC   BATTERY.— la  It  neoeasan^ 
to  amalgamate  line  wire  for  a  aalt-water  battery  ?    It 
so,  which  Is  the  best  way  to  pat  the  mercury  on  7— 
Voltaic. 

[^420.]-3PRINO  BOW.— Can  I  weaken  the  spring 
of  asprlng-bowwiihont  mskingit  tbinnrr?    It 
be  mode  ioager,  bati^  to  one  pteeai— Toltaio. 
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[MU.]— UBDICAL  WOttKS.-C»il  ««/  brother 
rMulsrlnform  meof  eb*  pabltohera'  nwneiudMldreHOT 
of  Um  (oIlowUis  book* :— ••  C»'pepper'«  Traoilatlon 
ot  tbe  London  DUpmsntorr ;"  Colpeppet  »  '  Epne- 
nurif."  IMl;  wd  Gklen'a  "Art  of  Fhy«lo  (borb«l 
work*);  or  wbere  they  emu  be  obtaln»d ?— Gboeoe 
Obigokt. 

[MSJ.]— HORTIsraO.— Om  nr  folIoiT-nibMriber 
inlorm  mo  how  to  make  a  maeUoe  for  mortiiing  unaU 
•toake  of  wheeU  T-Sdbicbibcb. 


USEFUL  AID  SOIEFTIFIC  NOTES. 


nTtbin((  at  all  injartou  to  the  health  of  the  fiih  or 
other  tnfaabiUnti  thereot  T  Where  oan  I  procnre,  in  a 
■mall  qnaottty,  cement  (what  same?)  aultable  for 
ideklnr  artlOetal  rack-work  together,  and  capable  of 
withitandlDg  the  action  of  tbe  water  ?— Chas.  Adbbzt. 

[W840— MICROSCOPICAL.— What  are  the  advan- 
tagea'  offered  by-  tbe  Qackett  Club  to  peraona  ao 
■Ituated  aa  to  time  and  olroumatanees  as  to  render 
attendance  at  their  meetlaga  Impoaslble  1  Wbere  ia 
"Coz'i  gelatine"  to  be  proonred  ?  Will  i«tii«:lu( 
anawer  the  purpoae  (preaerrtng  mlcroacople  objeota) 
eqoalljr  «ell7— J.  Chbbbt. 

t34«S.]— TO  F.R.A.8.— WUl  Tp«  klndlr  (iipplemeBt 
Toor  Intareatlng  aitlelei  on  "  Ttme  "  br  larlBg  what 
la  the  right  wajr  ot  caleolating  Oraenwieb  mean  time 
from  loaal  aidereal  Udm  (and  viae  vtna)  at  a  place  not 
OD  the  meridian  ot  Greanwleh— for  example,  inSmin. 
Tiee.  Weat  long.?  In  the"Naatieal  Almanaa"  the 
"explanation"  oa  p.  iL  aara  that  if  the  place  be  not 
on  O  meridian,  the  aide  reafJUme  mnat  be  "  oorreeted  b  j 
the  addition  of  V866(eee.  foreaoh  hour  of  lonsr.,  if  to 
tiie  weat;"  that  la  to  aay  br  the  addition  of  l-3aa«e.  In 
the  auppoaed  long,  of  gmln.  7aea,  bnt  the  result  aeema 
netoorreet.-NoT  A  F.K.A.8. 

ta4M.]-DNAN8WBBED  QUERT.— WO  IBON.- 
Oonld  aome  reader  ot  yoor  ralnable  and  wldeljr-ctrcn- 
latedjonraal  tell  me  the  reaaan  whv  pig  iron  that  baa 
been  stocked  aome  six,  nine,  or  twelve  montha'  exposed 
to  atmospheric  inflnenoes,  almost  inrarlabljr  works 
better  In  every  respect  In  the  forges,  and  Its  prodneU 
In  the  mill!  are  more  satisfactory  than  iron  that  Is 
newly   made   at   the   blast   tomaees?  — An    Ibok 

WOBKEB. 

[»27.1->VABI?IHHINO  CASTINGS.  -  Wni  any 
reader  kindly  inform  meof  aome  method  of  varnishing 
(Mask)  small  castings  to  make  them  perfaotly  smooth, 
so  that  dust  and  small  flbraa  will  net  adhere  to  themf 
— W.  H.  B. 

(St28.^  HORSEHAIR  ASD  FEATHERS.— Conid 
■ny  reader  inform  ma  how  beraehair  la  cored  and 
enried  ?— alao  how  feaibar  <re  steamed  and  pnrlfled  7 
Any  information  ^111  be  kindly  received.— AM  Old 
Sbb. 

rMw.T-PROTEcrma  wood  and  iron  fbov 

STEAU.— Will  yoo  permit  me  to  ask  some  ot  yonr 
oorrespondtnts  how  to  protect  tbe  snrfaoe  of  cast  or 
wrought  Iron  so  as  to  withstand  the  heat  of  steam, 
and  not  be  affected  by  grease  or  moisture  t  A  snb- 
stanee  similar  to  that  nsed  for  lining  sancepaos.  kc., 
wooid  answer  well  it  It  can  be  readily  applied  to  large 
snrfaeeaf— THOVAa  Baxtx*. 

r2430.)-TO  MR.  GEORGE  BATES.— I  should  be 
much  obliged  to  Mr.  George  Kates,  agent  for  Hopkln- 
son's  valve,  it  ha  would  give  me  the  rule  by  which  the 
calculation  is  made  ss  regards  loading  the  valves,  one 
valve  being  analler  than  the  other,  and  one  being 
without  a  Uver  and  likewlae  the  Host ;  what  weight  It 
would  take  to  lilt  the  aiBall  valve  at  a  pressure  oC  say, 
SSIb.  ta  the  square  Inch  ?  lalionld  liketocorrcspona 
allttle  more  with  Hr.  Bates  on  tbe  mechanteal  improve* 
ragnt  he  sees  in  his  daily  tntvels  (through  the  medium 
of  the  Mechanic),  which  will  beneAt  me  and  others 
also  to  insert  bis  addres*.  His  last  InformatioB  cone* 
sponded  exacUr  with  my  views  on  Che  eompoirad 
safety  valve.— A.  F.,  Lsaffiside. 

[24Sl.]-WEDQWOOD.rLAQtJE8.-Where  can  I 
procure  the  abovs,  of  small  medallion  size  for.eulaying, 
and  about  what  would  be  the  coat?— K.  S. 

ra«2.]-8TONE  CARVING  0»  SCULPTURE.- 
Would  tomeooe  of  experience  tell  me  a  little  abont 
tbe  tools  and  mode  of  procedure,  and  working  7  1  can 
work  at  wood  carriag.— F.  8. 

[2433.3-KBYLKS8  WATCH  BUTTONS.  —  Will 
some  reader  tell  me  bow  tbe  gold  ia  pqk  od  tbe  iron  or 
atcel  In  tbe  buttooa  of  key  leas  watchea  ?— J.  HoLiT. 

rs43t.]— mba8Ubi.no  laboubbr-8  work.- 

will  any  brother  reader  inform  me  how  to  measure 
land,  te.— anch  as  is  required  upon  a  far.^t— as  I  wish 
to  be  able  to  meaauce  the  work  done  by  the  labourer  ? 
—A  TOOHO  Fabmbb. 

[^MSl}— PROJECTION.- 1  will  be  obliged  if  Hr 
Qullosa  or  any  other  subscriber  will  give  an  ex- 
planation or  tbe  following  problem  : — A  cube  of  I  In. 
edge  la  to  be  represenied  by  its  plan  and  elevation 
when  tbe  planes  ot  two  facee  are  Inelined  at  S0°  and 

70"  to  H.  P.— T.  C'OBNFOBTfl. 

[2»»]— TO  "F.RA.8."— I  am  much  obliged  to  onr 
learned  friend  "  F.  R.  A.S."  tor  his  courteous  reply,  bnt 
regret  that  my  letter  was  not  fhlly  understood.  I 
stated  that  I  proposad  grlndln  an  ouect  glass  of  ISft. 
Sin.  focal,  and  that  tbe  glass  I  Intended  using  would  re- 
quire  tbe  crown  li«s  to  ba  Stt.  loin,  focal  length  ta 
eorreet  tbe  cluomatle  aherrstlna.  I  know  for  certain 
this  will  do  it,  so  that  tbe  focal  lengths  are  settled. 
But  what  I  wish  to  know  la.  what  would  be  the  best 
curves  to  eorrvct  the  splieileal  abaratlon,  tbe  outer 
curve  of  the  erown.  sod  the  inner  unrva,  also  the  outer 
and  inner  curve  ot  tbe  Hint  lens  I  I  know  that  our 
learned  Irlend  could  do  tbls  in  a  few  lines.  I  should 
like  to  grind  them  according  to  his  formols,  if  he  will 
favour  me  with  one.— Neftuke. 


The  Immrial  Academy  ot  Science,  AgrlCBltuiy  snd 
Art.  of  Lille,  offers  two  prluea  of  a  thousand  fraace 
each ;  one  for  the  best  work  on  soma  branch  of 
expenmanul  phvslcs,  the  other  tor  the  best  work  on 
tbe  ua«  ot  the  thermometer  In  medicine. 


THE    GULF  STREAM.  —  Professor  Maury  has 
recently  delivered  a  lecture  in  New  Turk  on  the 
Gulf  Stream,  which  shows  ibat  ha  doe*  not  diare  the' 
aoei'tlclam  which  has  arisen  ooncernlng  it  He  declares 
that  It  is  In  volnme  nearly  equal  tottae  great  equatorial' 
current  itself,  and  1000  times  larger  than  tbe  Missis- 
sippi river ;  that  It  moves  across  the  Atlantic  on  the 
tract  ot  a  great  drele  of  the  earth,  and  in  obedience  to ' 
Its  diurnal  rotations;  that  It  unites  with  the  waters' 
of  the  Mtstissipl  beyond  the  Bahamas.    With  tenohing 
entbnalssm  be  compared   the   Gulf  Stream  to   the 
Milky  Way,  becanae  its  warmer  water  was  sought  by 
myriads  of  phoipboteseent  inaecta,  which  make  it 
sparkle  and  glow  like  a  aea  of  fire. 

THE  PANNIBR  RAILWAY  STSTBM.— A  B«w 
arrangemant  for  railways  will  shortly  eema  before  the 
pnblle  nnder  the  title  of  the  Pannier  sysiam.  A 
single  raw  of  piles oarriess|DontiBaeusg<rder  on,  wbieh 
the  train  rans,  the  earrtagea  hangiog  down  on  each 
side  to  within  a  short  diaiaBeeof  the  ground.  The 
caiTiages  are  so  arranged  that  inequality  of  weight  on 
one  sfda  to  tbe  extant  of  a  ton  vrill  not  affect  the 
aotlon.  The  small  quantity  ot  land  required,  eheapness 
of  oonstruetlon,  and  speed  are  advantages  claimed  tor 
It.  Mr.  Samuel,  C.E.,  has  taken  tbe  Invention  iu  hand, 
and  we  shall  doubtleaa  aoon  hear  more  ot  it. 

THE  ROYAL  DXJBLIN  SOCIETY  has  oommenead 
Its  aeaaion  for  the  delivery  of  popular  selentiflo  leo- 
turea.  Some  of  laat  year's  courses,  were  ot  the 
deepest  interest.  Mr.  Buggins  has  already  given  one 
ot  the  present  course  of  Msecures  "On  Recent  Solar 
and  Stellar  Discoveries.'*  Amongst  othera  It  is  an- 
nounced that  Dr.  B.  VDonnell  will  give  a  lecture 
"  On  Phosphorescence  and  Fluoreseeaca ; "  Professor 
Hull,  "On  the  Coal-flelds  ot  Great  Britain:"  Dr. 
Wyville  Thomson.  "On  the  Dcep-iea  Soundings 
during  tbe  Cruise  of  tbe  Poroupine ; "  Dr.  Humphrey 
Minehio,  "On  Some  interesting  Phenomena  ot 
Sound;''  and  Dr.  J.  Emerson  Bernolds,  "On  Osona, 
lu  Nature,  Properties,  knd  Uses.' 

DIAMONDS.— Professor  Tyndall  has  }n*t  snecceded 
in  igniting  a  diamond  In  oxygen  by  the  concentrated 
raya  ot  the  aleotrle  light  He  baa  no  doubt  ot  his 
ability  to  ignite  It  by  tbe  purely  invisible  rays  from 
the  same  sourea.  It  Is  IntaiesUng  to  know  that  a  new 
locality  ftor  diamonds  is  reported  by  Herr  Gustav 
Roae,  of  Berlin,  which  may  be  eonsMerad  the  flrat  in 
Burope,  if  the  western  slope  ot  tbe  Urel  is  pisced  out 
of  the  question.  The  atone  referred  to  was  found  in 
tbe  granite  quarries  ot  Count  Sebonbora  in  Bohemia, 
and  has  been  unquestionablr  IdentiHed  as  a  diamond, 
bath  by  the  eombustioB  of  a  splinter  into  pure  car- 
bonic aold,  and  by  Its  physical  and  mineralogieal  pro- 
perties. It*  weight  I*  57  mlliigtammea ;  it  is  oubieal 
In  shape,  and  Is  of  light  rallowooloor,  and  is  probably 
not  tbe  only  one  to  be  atacovered.  Prof.  Wobler,  ot 
Gottlngen,  baa  alao  diaoovered  minute  diaauwds  In  a 
piece  of  platinum  from  Oregon. 

SUGAR  FROM  BEBT-ROOT.-Now  let  a«  see 
(keeping  aa  clear  aa  poaslble  from  teohnleal  terms) 
what  happens  to  the  beet-root  when  it  Is  bronght  to 
the  factory.  The  usual  plan  of  operation  ia  to  wash 
tbe  roots  well,  so  as  to  free  them  from  clay  and  dirt, 
and  thea  toplaea  them  wltbiu  the  clutches  of  circular 
saws  making  over  1000  revolutions  a  minute,  by 
which  they  are  torn  to  pieces  and  reduced  to  pulp. 
This  latter  It  than  packed  lu  linen  bags,  and  aubjectdtt 
to  the  aetlon  of  aa  hydraulic  press,  by  which  the 
ialee  is  all  sqaaesed  out,  and  tba  pulp  baeomes  a  eake 
This  not  only  forms  the  beet-bread  so  valnsble  for 
feeding  purposes,  bat.  If  not  required  for  that  purpose, 
can  alM  be  used  for  raaklLg  brendy  and  vinegar ;  or, 
what  la  Btill  more  remarkable— paper,  It  being  found 
by  paper  manufaeturera  to  ha  supaflor  to  rag  pulp. 
So  that  whatever  may  ba  the  dafucta  lu  the  beet  pro- 
ceS',  incapability  of  utilisation  is  not  one  ot  them.— 
Food  Journal. 

SOLID  BEER^-Tbeageproduoessomequaer  para- 
doxes, and  nooe  mora  ao  than  in  the  results  of  manu- 
facturing science.  In  former  days  it  was  the  custom 
to  buy  bread  and  even  beef  by  tbe  yard;  bnt  we 
believe  that  it  la  only  In  the  present  day  that  wa  can 
get  our  beer  by  the  pound.  By  a  very  simple  process, 
introduced  by  Mr.  Mertena,  tbe  wort,  after  being 
msde  in  the  maah-tub  of  malt  anl  bopa  in  tbe  nsnal 
maimer,  is  lurked  up  by  a  pipe  into  a  large  vaooum 
(exhausted  by  an  air-painp).  and  then  peniatently 
worked  round  and  round,  while  the  molatare  Is  evapo- 
rated. The  wort  emerges  from  Its  tribulatisiu  with  a 
pasty  eonristence,  and  ia  allowed  to  fall  from  a  con- 
elderable  height  Into  alr-tlght  boxes,  Id  which  It 
reposes,  like  hard-bake.  It  soon  geu  ao  exceedingly 
tough  tbattt  has  to  be  broken  up  with  a  ehlael  and 
maUei,  and  in  that  condition  la  easily  aent  abroad,  or 
to  any  part  of  tbe  world,  for  people  to  brew  their  own 
malt  liquor.  We  have  had  the  wort  aubjected  to 
aualyals,  the  result*  of  which.  In  100  parts,  ahow  that 
there  la  almost  nb'Olute  purity :— Gun^  M-aiO ;  sngsr, 
20-W(t ;  lupulin  (the  active  principle  of  hops),  20  0 ; 
albumenons  matter,  O-dOO;  mineral  matter,  1-900; 
moisture,  11'017.— J'boii  Jmtrnal. 

THE  USE  OF  SALT  IN  AGRICULTURE.- 
,Whether  common  salt  is  ot  any  value  to  plante,  Is 
Btlil  a  mooted  qucatlon,  and  one  that  llnd*  advocatcia 
on  both  sides,  llio  luxuriant  growth  of  marab  meadow 

fraaa  ia  taken  aa  a  proof  tost  aalt  water  moat  be 
avQiinbie,  and  farmer*  attempt  to  imitntc  thia  atate 
of  thinga  bv  putting  aalt  on  the  grass  without  reflrct- 
Ing  that  all  other  conditions  are  omitted  in  the  expe- 
riment. Thev  are  generally  sscnuisliol  tu  find  that 
the  grass  Is  killed.  Instead  of  b?iii);  promo  ted  in  its 
growth.  It  is  a  remarkable  fart  tbiit  thiii  came  a;Jt 
marsh  grass,  on  analysis,  ia  fon'ni  to  contnln  very 
little  soda,  but  to  bare  Its  full  complrroont  of  poiatb. 
Ibis  woDld  seem  to  indicste  that  it  hit'i  i^own  ia 
spite  of  the  salt,  rstber  than  In  ennrequence  of  it. 
Acserdiag  to  same  recent  researehes,  maile  In  France, 


potash  is  b  hundred  times  mora  valuable  to  plants 
than  soda.  It  la  true  that  small  quantities  of  soda 
have  been  foimd  In  plaots,  bnt  generally  nnder  dr- 
eumstanees  that  seem  to  point  to  its  acoldental  rather 
than  essential  presence.  Dh<eet  experimant*  have 
shewn  that  salt  la  injurious  to  tobaoco  and  to  the 
sugar  beet.  An  examination  ot  tbe  planu  growing 
near  salt  spring*  and  salt  manbes  show*  that  tbe 
vegetation  is  ot  a  Umiced  and  peaallarobaraeter.  All 
of  these  observatioBS  point  to  tba  coadnalon  that  the 
direct  use  ot  salt,  as  an  artiaolal  fertlllaer,  is  only 
applicable  to  such  plants  as  grow  on  the  sea  shore,  or 
near  salt  springs,  and  not  at  all  to  tbe  usual  grass  aad 
oereals  ot  onr  farms.  The  whole  system  ot  manaTtDgr 
farms  Is  based  upon  the  principle  to  restore  to  the 
soil  the  eonstltneuM  that  are  removed  by  tba  oropa. 
As  the  crops  carry  away  no  sada,  It  follows  that  none 
Is  neoeaaary  to  their  growth.  There  la  another  obie»- 
tlon  to  the  uae  of  common  salt,  and  that  is  the  chlo- 
rine contained  in  it.  This  element  is  decidedly  Udn- 
rions,  as  ba*  bean  shown  by  the  experiments  ot  Wolf 
and  others.  Public  opinion  in  Germany  has  sat  so 
strongly  against  the  use  of  salt,  that  In  the  iamons 
mines  of  Stassfurt,  where  vast  quantities  of  artiBeial 
f srtliisers  are  mannfactnred,  the  exclusion  ot  chloride 
of  sodium,  or  oommon  salt,  is  now  considered  naees- 
sary,  and  the  value  of  a  manure  Is  made  to  depend 
upon  Its  pOreentaga  of  potash. 

SPURIOUS  TEA.- The  diecovery  of  epnrton*  tsa. 
by  Dr.  Letheby,  is  a  very  serious  matter,  ioakiagat 
the  enormous  quantity  already  brought  over  ta  uils 
eonntry,  and  tba  stUl  larger  mpplle*,  said  t*  be 
7,iMfiiJaU>^  which  are  reported  to  he  on  the  way.  TU* 
tea,  whieh  1*  deeortbed  aa  "  Fine  Honing  Congoa,"  ia 
really  nothing  but  tbe  re-dried  leave*  ot  the  exbanaMd 
tea,  tba  peonuar  piquaaey  ot  which  i*  laeronod  by  tba 
fact  thai,  in  Sbeagbal,  the  pigs  and  dogs  freely  pn- 
menade  amongst  the  rotting  beaps  in  the  slieeta. 
"  The  leaves  are  tor  the  most  -p»n  quite  rotten  trem 
tbe  pntrefaotive  decomposition,  and  do  not  eontaln 
more  than  a  trace  of  the  active  principle  ot  tea.  The 
odonr  of  them  Is  very  oltenslve;  and,  when  infused  la 
boiling  water,  they  produce  a^hausoous,  unwboleaoma 
liquidT'  Tba  value  of  this  predoiM  article  is  froat 
lid.  to  2)d'  per  lb.,  though  for  purposes  of  adnltera- 
tioB  it  has  already  baen  sold  fbr  from  &)d.  to  7td.  per 
lb.  We  regret  to  learn  that  tbe  pnweeotlon  ot  the 
guilty  partie*  ha*  been  to  a  great  extent  readared 
abortive,  by  tbe  aetloa  neee**arily  taken  by  tbe  Cuetom 
Uou*e  anthorltlc*.  It  nothing  el*e,  however,  reealts 
Irom  the  dlacovsry.  It  will  put  aa  end  to  the  trand— 
at  all  evenu  tor  a  tlma— aad  in  tU*  partleolar  gntae. 

FARADAY  ON  OPTICAL  OLASa-Ia  ISl*^ 
Faraday  gavethe  Bakeriaa  Lecture  altths  Koyal  SoeietT 
ontbeIIasu(aoturaotGU**|tor2pptlcalJ>unx>sas.  "Bat 
moat  laborious  luvestigscion  did  not  end  in  the  desired 
Improvement  in  teleecope*;  bat  the  glai*  thus  maao- 
taetured  became  of  the  utmost  importaaea  iu  his  dia- 
magnetic  and  niagneto-optical  researehes.  Be  says, 
"When  the  philosopher  desires  to  apply  glass  in  the 
oonstruetlon  of  perfect  instruments,  and  etpeelsUy  tbe 
achromatic  teleaoope,  lu  msnufsotiira  ia  found  liable 
to  imperfections  so  important  and  aodiflloBlt  to  avoid, 
thatacienceia  frequently  stopped  Inner  progress  by 
them— a  fact  fully  proved  by  the  oircumstauee  that 
Mr.  Dolland,  one  of  our  flrat  optieians,  has  net  been 
able  to  obtain  a  disc  ot  flint  glass  4^ln.  in  diameter, 
flt  for  a  ulaaeope,  within  tbe  last  flva  yean ;  or  a 
similar  disc,  ot  Ola.,  within  the  last  ten  yesra.  This 
led  to  the  appototaient  bv  Sir  B.  Davy,  ot  the  Royal 
Society  Conmittee,  and  the  Government  remaved  the 
Kxclsa  restriction  and  undertook  to  bear  all  the 
expenses,  so  long  ss  the  Invea tigation  oihred  a  reason- 
sbls  hope  of  soecaaa.  The  expwtmenu  were  begnn  at 
the  Falcon  GUss  Works,  tbrse  milee  from  the  Royal 
Instltation,  and  centlnned  there  In  1K!S,  ISM,  and  to 
September  1837,  when  a  room  was  baild  at  the  Instito- 
tlon.  At  first  tbe  inquiry  was  pursued  prlueipally  aa 
related  to  iUnt  and  ground  glass ;  but  in  September 
1828  it  was  directed  exclusively  to  the  prepareilon  and 
'  "    "9to  glasses,  i 
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perfection  of  peculiar  heavy  and  fnalMi  _ 
wbleb  time,  eontioned  progreaa  has  been  made."  Ibe 
paper  than  proceed*  with  ao  exaot  deseriptlon  of  this 
heavy  optical  glass :  "  iu  great  uae  being  to  give 
elDeisat  instructions  to  the  few  who  may  desire  to 
manefaetureoptloalglssa."  In  I8S<>.  the  experiments 
on  glass  making  werostopped.  In  IMl,  tbe  Committee 
for  tbe  Improvement  of  Qlaas  for  upMcal  Purposes 
reported  to  tbe  Royal  Society  Council  that  "the 
telnseope  made  with  Mr.  Fanday's  glass  has  been 
examined  by  Captain  Katar  and  Mr.  Pond  It  beara 
as  great  a  power  as  can  reasonably  be  expected,  and 
is  very  schromatic  Tbe  Committee  therefore  recom- 
mend that  Mr.  Faraday  be  requested  to  make  a  per- 
fect piece  of  glaaa  ot  the  largest  dsa  that  his  present. 
appaiatus  will  sdmit,  and  alao  to  teach  some  person  to 
manutacture  the  glass  for  general  sale."  Faraday 
declined  tocontlnne  theinvestigation  at  tbe  tioM  i  aod- 
lo  1845^he  ssya:  "l[conaider  our  raaulu  aa  negative, 
except  aa  regarda  any  good  that  may  have  reaulled 
from  my  heavy  glaae  in  the  hand*  uf  Amlci  (who 
applied  it  to  mlcroacopea),  and  In  my  late  experl- 
menta  oa  light."—*  Life.of  Faraday,"  by  Bence  Jonea, 
Vol.  I. 

HAMPDEN'S  CHALLENGE.- Our  readera  pro- 
bably rrmember  tbe  challeogB  buldly  Kiven  to  the 
"  lying  aatronomera  "  aome  weeka  ainee  by  Hr  Hamp- 
den, and  Id  which  be  offered  te  stake  £A(K)  agitlnat  any 
aatrouomer'a  proof  of  tne  "convexity  of  arlver,  canal, 
or  lake."  Hr.L.  A.  tjoott,  ofSLiVejU,  Hunti,  has  kindly 
lurwnrded  an  account  ot  the  proof  wbi«n  wa*  nodei^ 
taken  by  .Ur.  Alfred  U.  Wallace,  who  engaged  to 
demonstrate  that  the  middle  point  of  the  surfase  of 
alx  milea  ot  •till  water  nould  be  found  about  6tt  more 
orleaa,  above  no  lmai;inary  atraightllne drawn  b  iween 
the  aurface  points  uf  the  water  at  the  end  of  that  dia- 
tance.    The  experlmeui  haa  been  made  on  a  iiuitabie 

Riec-  of  vater  culled  the  Old  Bedford  river,  a  larae 
m  drain  In  the  north  of  Cambridgaihire,  and  toe 
r>.eultia,  as  a  matter  of  oonrae,  that  Ur.  Hampden's 
£M)  I  la  abont  to  change  hands.  We  trnit  his  loaa  may 
render  him  lea  pragmatical,  and  a  Utile  more  inclined 
to  give  due  credit  ts  tbe  reaults  of  the  disinterested 
labours  of  astronomen. 

ARMOUR  PLATE  TESTING.— A  now  method  of 
testing  thick  armour  for  Her  Malssty's  ships  hse 
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been  tntroduoed  daring  tke  put  weak  at  PorUBoatl) 
in  thetHa]  of  two  Utgo  ptota*  fur  the  GUtton  vDd 
tbe  DcTuutlon  breutwcck  moalton.  Hllberto,  tbe 
pTmetfce  liu  tttea  to  fire  st  U>e  pUte  Tttb  apberic^ 
■bat  fron  the  loooth  bare  Slo.  xan,  bat  tbe  metboa 
now  broDght  tnto  aae  hj  tba  Admirattr  labatltntea 
the  7lD.  luKule-loedtoe  rifle  £iui  witb  ehlllod  (bot  for 
tbe  eroootb  bore.  Tbe  powder  diorge  rariea  eceord- 
tnc  to  tbe  tbickneM  of  tbe  plMe  under  tcet  In  the 
tonowtne  degrees  :  Tor  IZin.  pUtea,  211h. ;  for  llln. 
plstca.  llHlb.  ;  forinin.  plstea,  Iffklb. ;  for  Mo.  platea, 
Itlb.  The  dtsbtnee  betweeo  tbe  gim  «nd  tbe  mete  Is 
aott..  end  fonr  abota  are  flred  at  tbe  plate  wimin  an 
>o  area  of  two  aquare  ftet.  Tbe  plate  for  the  Olattoa 
was  from  the  rolling  inlUaof  Ueaara.  Obarles  Cammtll 
and  Co.,  Cre'opa  Iron  aod  Steel  Worka.  Bbeflleld, 
maaanrine  lOft  in  lea«tb.  Sft  Sin.  to  breadtb.  121a.  In 
thickness,  and  weighed  7  tons  and  Sewt.  The  plate 
tor  the  Deraatatloo  was  frost  the  rolling  mil's  of 
Xaaara.  John  Brown  and  Co.,  Atlaa  Iron  and  Steel 
Wosiu.  SheSeld.  lu  dlneBskmawan  Mft.  In  lanfftb 
br  4ft.  6tn.3n  width  and  lOin.  In  thlcknass,  aad  weight 
10  tons.  The  aTerage  penetration  of  the  shots  In  the 
l2to.  plate  was  7.2iu.,  and  in  tbe  lUn.  plate  tbe  pene- 
trattona  were  6-3, )  -8, 6-9,  and  741ii.  reapeetWelr  1 1  is 
a  lemarkable  feature  In  the  manufacture  of  there 
enormous  Klabaef  iron  tor  our  new  turret  ahliw  that 
thef  are  bent  to  the  xaqolred  (ona  direct  (loa  tbe 
rolla,  and  when  at  eherrr-red  heat. 

CAITDLE  STAXF.— It  la  marreUona.  writea  tbe 
gaenATfe  itertew,  to  obserre  what  trilling  articles  majr 
form  the  aabject  of  aaaefitl  Israntlonitbe  stanplog 
of  eandlea.  for  example,  wanld  appear  to.be  areiy 
voimportaot  matter,    jet  Mr.  Sclueldoer,  of  Paris, 
has  deelgaed  a  (pedal  maehlne  for  tbe  purpose.    The 
candles  are  placed  on  an  inclined  plane,  from  which 
they  eaeeesalTely  slide  Into  the  aotehes  of  two  simi- 
lar wbeela  or  rloca,  wbieb,  at  eaeb  MTotvUen  ot  the 
drlrlag  poller,  bring  a  candle  under  the  atamp.    This 
stamp.  sDltably  eograred,  ia  heated  to  an  unrarytag 
temnwtatare,  by  ateam  or  otherwise,  ao  that  oa  preas- 
tng  i^tlT  upon  the  eandle  It  melts  tbe  tatty  matter, 
toavlBg  uia  candle  suraped  with  »  very  elean  tm- 
praastas,  eetained  withoni  skoek  or  etatn.   Tbe  easdle 
Chen  iHTea  the  eotchet,  fails  npea  another  Intitned 
plane,  and  paaaea  thence  Into  a  box. 

WEW  XKTHOD  OF  EXTRACTIWO  CBtATTVE, 
Aa — It  Is  announced  that  a  mode  of  obtaining  gelatlna 
fromaHanfmal  eobstaDcee  capable  of  jrlelding  glue  baa 
been  diaeoTored.  The  olla  and  rrease  are  separated 
from  the  gelatine  by  means  of  Mualne,  eoal-oil,  or 
other  hydrocarboss.  Inaoraeeaaealt  la  ftnud  adran 
tageona  to  treat  the  material  with  Hiae,  before  the 
bydrocarbona  are  employed :  bat  theae  are  excepUonaL 
After  tbe  anbaleaeea  treated  have  lata  tor  a  eeoaldera- 
ble  time  in  benaloe,  or  other  ageat  emplayad,  tiie  lattf 
mattera  are  dlantTed,  and  tl>e  pore  nala»i»a  ia  f oaad 
at  tbe  bottom  ol  the  Teasel ;  they  are,  therefore,  easily 
fie^arated  In  order  to  ba  treated  In  Che  naaal  manner. 
Tbe  bydroearboaa  a<*  rceorceed  by  ere^eTSUen.  by 
aaeena  ot  saaaaa  aad  coadaaaation,  and  both  the  |H>ta- 
^Ine  and  tbe  fatty  mattera  are  alterwarda  purified  by 
^M  ordioary  pioeeasea. 

TBS  WaTBK  TrPE.-Jtr.  Waaklya  baa  Mcmitlr 
pnbUsbed  an  imperuot  paper  .that  wlH  probably  glre 
nee  to  m  Boh  eoatrofcrsy.  It  does  set  admit  (^  brief 
abstraotlon.  Tb«  author  deafea  tfee  aoaloffr  between 
theacldaaed  metalUe  salts:  that  the  acids  are  built  on 
the  water  type  he  la  Indeed  not  prsMred  to  deny,  but 
be  maintains  that  the  acids  and  the  netallle  salts  are 
built  on  totally  different  typea.  Tbe  alkaliea,  Instrad  of 
being  watcn^  and  like  the  antda  is  atructiue,  are  Uka 
metallic  aalta.   Thna  caustic  soda  ia 


Ka' 


\% 


It  oar  be  brthfly  atated  that  tbe  aeentaey  of  tbe  mode 
of  lepre-enutlon  proposed  by  this  distinguished 
elwmist  entirely  depends  on  the  qaestleB,  is  there,  as 
a  matter  of  fact,  a  fundamental  analogy,  or  feoda- 
mentsl  want  of  analogy,  between  bydragen  and  the 
metala  ?  In  Ur.  Wanklyn'a  opinion,  in  farour  of  which 
he  Rirea  strong  reaaons,  there  ia  a  fundamental  dls- 
elmilarity  between  hydragenaud  the  metala. 

DETECTIOK  OP  AESSSIC  XS  FUSCHIWB.- 
Dr.  Kiecker  finds  t'lac  ifae  pigment  Fuachine  contains 
•raeslaaaetd,  theamonat  u  some  aaapisa  Utag  2-1(7 

Kr  cent :  he  therefora  reeuBmeada  tliat  there  ahoald 
legal  prahlbitlon  to  tbe  cmploymeat  of  thla  piement 
as  a  colonring  for  aweetnteata. 

,iSy*5**'<>'' <>''  CBTSTALLINK  8DLPHCE 
IMTO  THE  AMOBPHOUS  MODIFICATIOil.- 
M.  Tallamand  lade  that  the  difcot  action  of  aualicht 
,eonTenaeryataliiaeaolphur  lotoanlphar  InaolttblelB 
alpbide  of  carbon.  By  plaaing  a  eolation  of  aulpbar 
la  aamligbt  eoaeeatraled  by  a  jMe,  the  aather  ataics 
(hat  tlw  sulphur  is  rendered  Insotabio  and  depoeited 
in  ifau  amorphous  form. 


CHIPS. 

K.  SoHKES  pnpoands  a  new  theory  of  sleep  i  bis 
Jdea  «  tliat  sleep  is  alipply  a  result  of  tbe  deoxyeeoa- 
tlon  ol  the  system,  aad  be  belierea  that  Blerpiness 
oomos  on  aa  soon  as  the  oxygen  atored  in  thebtood  U 
exbauaied. 

"  Comot "  asseru  that  It  has  recently  been  dcmon- 
Mrated  by  refereoce  to  authentic  documents  thai 
Ouernsey  a»d  Jersey  hare  snnk  more  than  flfteeu 
yards  during  the  last  Bre  centuries. 

O.M  Saturday  tke  2ath  ult.,  Str.  Oreen.  the  eelebrated 
atrooaut,  died  su'ldenly  ut  hie  reaideuoe.  Tuilual. 
l*ark,  in  the  84th  year  of  hU  ageT  """"""•  ^"n"" 

Dr  Hookeb  has  been  elected  an  honorary  member 
m  tbe  rreneh  Aoollmatisation  .Soeieiy.  naaecsuntul 
bu  exertions  in  regard  t«  the  Clncbuua  plant. 

TniRc  are  lu  America  and  Kampe  more  than  JiO 
manaraciarica  ot  rubber  articles,  employing  some  SOc 
operatlres  each,  and  eonanmiog  more  than  '.iO.OOO.OOOlb 
v<  gum  per  year.  .    »     • 


It  la  reported,  on  tbe  authority  ot  the  late  Hnjnr- 
General  Unyla,  of  tbe  Boyal  ArdUery,  that  tbe  itsda- 
vim  urratui,  commonly  known  in  tbe  West  Indiea  aa 
the  "  wheel  bug,"  can,  like  the  OyimMtas  HeeMaa, 
oomauinloate  an  elecirio  ahock  to  the  peraon  whose 
fleah  it  toucbea. 

H.  HMUve  ststea,  inibe  Jlsstmoi  dc/^arasan>  et  4e 

CUm'e,  that  eren  long  before  milk  becomes  sour  there 
are  generated  lu  it  rery  waaU  oixaaised  q>otes  ot  aa 
Aseopbora  apecica. 

Tbx  exports  of  tatlway  Iran  from  the  United  King- 
dom attained  a  heavy  total  laat  year ,  harlag  risen  to 
MSiMS  (ooa,  whUe  the  eorreapoBdlng  total  lor  1S67  was 
only  U3,468  tone. 

M.  Alptaonse  Mllne-Kdwards  shows  tbst  at  the  time 
of  the  deposition  of  the  tertiary  beds  of  Bourbonnals 
ita  Fauna  repreaeated  that  now  exiating  in  Africa. 

U.  Hnrtault  baa  patented  a  process  tor  rendering 
petroleum  inexploslTe  by  the  addition  ot  a  certain 
proportion  of  amyl  alcohol. 

A  prooaaa  tor  the  maiDfaetar*  of  artlfloial  butter 
has  Seen  patented  in  France. 

H.  Ondemons  baa  aucoeeded  In  making  an  alloy 
of  sine  aad  iron.  Tlie  new  metal,  which  containa  til 
per  cent,  of  iron,  is  remarkable  for  ita  whiteness  and 
tenaolly. 


ilSWEBS  10  CQU£SPOVS£FIS. 


ANOTHEK  nSSTIUONT. 
tia,— I  here  gfeat  plaasure  in  addinc  my  testUaoar  to  that 
of  the  ether  suliaadliers,  as  (a  oar  Uscx4auheiara;t»< 
tUu  adnrtaahig  msdiaai ;  ia  ihet,  I  hare  friad  it  ea  gtnil 
that  I  hSTs  heea  obliged  to  rery  nudi  ineresse  my  facilities 
for  tlia  atecation  nf  orders.  I  aisy  also  say,  I  am  much 
pleued  with  the  new  arrsngemeat  for  adrartiassuats  to 
appear  eotaide,  aad  the  (eaaraliannwaBuail  of  the  paper,— 
F.  Psaxs,  WotrerfaaaqitaB. 


SOICESIIC  SM!IPES. 

rAsm  M*  WM  JmmU.) 


Thx  Toeauac^  Son. — Talie  thraa  neasusafsago,  aad, 
after  waahiM  it  ia  feailiBg  anler,  add  it  nadaally  to  abeot 
two  quarts  oTmedium  stock,  wiiich  sltould  be  ainrast  lioiliaK. 
After  iMKaa-betu's  aieaaariag,  it  will  ke  weU  daaelrad. 
Beat  up  the  yollu  of  three  ens,  add  half  a  pint  of  Ixiiliag 
ersaia,  end  stir  them  all  qaicluy  ia  the  aaap,  aot  aHowiag  the 
latter  to  boH,  teat  tbe  eggs  sheaM  cardie.  These  materiala 
will  malw  sttHicieut  soup  for  eight  people,  lo  that  it  can  be 
recofflmeudetf  for  dinner  before  an  amateur  concert 

PoTTto  Pioaoas.— Blew  the  giuards  and  lirera  of  tlM 
pigasas,  chapped  las,  aad  add  fiatsd  ham,  iieaai  crumhs, 
sad  herlis.  Tint  ii  to  be  made  into  a  fucoe.Bieat,  ari(4  the 
jcfkt4%  bard-haiiad  egg,  and  Iha  pigeoai  ate  ts  be  atuVed 
with  it.  Put  them  into  «  stewpan,  with  water  and  a  Utile 
butter;  add  tbe  grary  tnm  the  gisaaids,  aoan  dear,  sad  an 
onioD,  with  the  additioa  of  a  giaaa  of  wine,  and  Blew  gently 
until  daea 

Vxai.  SoDT.— Boil  the  real  with  two-thirds  of  a  rap  el 
nee,  and  add  aweel  berba  or  celery,  aad  the  uaual  seasoaiag. 
Tlus  make!  a  plain,  wholesome  soup. 

Tiia  FxusavATioH  or  UiLX.— Tbe  following  recipe 
appesf ed  in  Cmwim  — "  T»  erery  lltra  (=  U  plals,  (  oi.)  of 
uotkioimed  raillc,  preriouaiy  poared  into  a  well-annealed 
elstss  Imttle.  add  40  caBtigrantnes  fabont  6  grains)  of  tncar* 
Donate  of  soda.  Place  tbe  ttottie  (which  must  be  wcU  corliedj 
containing  the  raillc  for  about  fonr  hours  in  a  water-batli, 
heated  taVn«(lM*  FabrJ.  Oa  being  takes  out.  the  boitie 
ia  varoisbed  over  with  tar ;  and  in  tnat  state  tlis  sulk  o 
taioed  in  it  will  keep  aouad  aad  sweat  far  aeiaral  aieeks." 

ForaTon  a  LalUincD'HoTKu- Peel  tbe  potatoea.  when 

boiled,  and,  after  trimming  them  into  tbe  shape  af  large 
corlcs,  cut  them  into  slirea  (tn.  thick ;  then  place  tbem  in  a 
stewpan,  with  sliced  green  «Diona  and  miacea  parsley,  pepper, 
salt,  and  butter.  Moisten  tiiem  aith  atock,  aod  let  tncm  be 
well  toised,  until  tbe  parsley  is  cooked. 

HABXALa  St.  Htiaarr.— Persons  who  oMeet  ts  "  Ugh  * 
game  will  iind  tbe  fulluwing  recipe  most  uiczul : — The  dish 
u  called  flare  a  la  St.  Onberi.  The  hare  most  Drat  be 
skinned  soon  after  death,  put  into  a  copper,  and  f^riat  care 
taken  to  save  as  mncb  blosd  sa  pouible:  secondly,  4oz.  ef 
bacon  fat  are  to  be  added,  with  Jeeka,  parsley,  &c. ;  sod, 
laatiy,  a  pint  and  a  half  of  good  strong,  spirituoas  red  wise. 
The  copper  is  then  to  bs  booked  ou  a  pot  hanger,  sod  tike 
wine  set  ou  lire.  Wiiile  this  is  flaming,  roll  in  oanoes  of 
butter  in  some  flour,  aad  when  tbe  wine  ceases  to  burn,  atld 
tii3  butter  rolls  to  the  stew,  wiiich  may  be  allowed  to  remain 
on  tbe  fire  for  h&lf-an.bour.  &  veteran  Frcuch  spiuater, 
whose  word  ou  such  matters  ia  law,  bids  us,  on  eating  the 
dish,  bleas  the  memonr  of  tbe  propitious  saint.  A  hare^  thus 
cooked,  merita  this  eirasion  or  giatituda. 

Bow  TO  Coox  laeoa  Postwar.— Madame  Hihs  is^  what 
mttt  hecallsd  aa  Aagie-Freacb  anthsrity  oa  eahnary  opera- 
tions. At  least  she  was  born  in  England,  educated  in  Praaee, 
came  back  to  England,  studied,  talked,  osoked,  snd  ate  a 
great  deal  in  both  couutriea.  A  friend  in  eatramUy  once 
aslied  her,  what  she  could  do  with  "  a  nuaataUa  half-starnal 
chicken  that  the  dogs  had  killed?'*  Her  answer  waa  ptwapt< 
aod  encouraging  to  thoaa  soistrwstftil  people,  who  are  com- 
pelled to  dine  in  donbttal  eating  hsases.  **  Truss  it  neatly," 
Hadame  Uiau  replied,  "stuff  it  with  aaaaege  and  breed- 
criaaba ;  mis  some  flaiar  sad  butter,  taking  daa  care  it  does 
not  colour  in  the  pan.  Tor  it  muit  be  a  white  rout;  plump 
yoar  chicken  in  thit,  and  add  a  Uttie  water,  or  aaua  if  you 
bare  it."  We  are  told  besides  to  pat  cairata  cut  in  half,  tops 
of  celery,  chives,  bay  leal',  parsley,  fcc,  then  "cover  dose,  so 
that  all  air  may  be  excluded,  and  keep  it  siaaautinx  two 
lionri  aad  qauttr;  it  will  turn  out  white  sad  plauip  i  place 
the  vegetables  round  it.  stir  in  an  egg  to  Uuckea  tke  anace, 
off  the  Are,  and  your  diib  will  make  you  iilusli."  WiUiuut 
actually  BoatchioK  haU'-stsrved  ciiickeju  from  tbe  mouths  of 
dnifs.  might  nut  Madame  Miau's  instrucLisu  reader  many  a 
lougb  old  bird  pahUablef 


REcxrraD  .—J.  G.,  .S.  fc  K.,  S.  S.  k  Co,  JamM  Hunt,  W.  H.V  . 
i.  a.  Watta.  W.  Uehar.  t-  B-  Paaraon.  O.  tCooda^I,  Uiaka 
fcSoa,  T.  Wiatei;  B.  ItCo.,  fted.  Waitoa.  V.  Batls^  H.  H. 
Lloyd, <hlmr  k,  Mader.  W.  a.  C,  W.  FeneU  fcSoa,  W.  A. 
eikbona,  l.  K.  Bolmea,  T.  J.  OV-  Oca.  Jaokaoa,  C.  b  U., 
Oeosge  Plaat,  W.  tL  W..  *.  W,  P  W  fc  I.  tn,  Ssosbior, 
J.  K.  P.,  F. }.  H.,  i.  Ulbara.  W.  k.  Hickiia»  7.  ladcUC^ 
John  Holmea.  Procnl,  M.  A.  Eoaia,  V.  J.  C,  R.  Buaaay, 
8.  W.  A  Co  J.  C.  i>cott,  W.  C  L,  Caat.  O.  HaMane 
Stofcrs.  M.  A.  Psostsb  Oaioraa,  I-  Battray,  Caaibraekdale 
Coi,  tt.  Bradley,  CTC.,  E.  8.,  t  B.  A.,  t  S,  J.  V .  8.S.  k 
Co.,  J.  Rattray,  S.  k  J.  P.  D.,  J.  W.,  M.  B.  A.,*.  W.  *Co. , 
P.  B«aH,E.  a.  J.  HaU,  V.  C,  J.  XSkam, /TSadelifl,  W. 
P.,  P.  Champa,  &.  J.  BoyaJI,  W.  H.  CeflB.  CaOal  aad 
JtiHar,  £.  V.  a..  F.  H.  B.,  Hy.  Canoing,  C.  &,  J.  Jawuigs, 
C.  aad  D.  lones,  C.  H.  B.  II.,  W.  Uary,  A.  Xolkaaseo,  J. 
E.  Feaney,  Edwardian  A.,  Gee.  firegury.A.  F.  &,  IT.  H.  B.. 
Xepmae,  0.  S.  Crick,  (tea  ia  a  six.  A  XonagFaraer, 
lanOe,  k  IL  J.,  J.  Belt,  J.  Comlnrth,  Miaaalor,  B. 
B.A..B.  e.  Fsakiac.  Wshara^  Xkua  SUavsr.  J.  0.  CUufc, 
Aa  Old  Sab.  A  Xoaag  Iriahaian,  W.  11.  Bi^mr,  Ash- 
hurst  Bros..  W.  B.  Blai.  hTc.  — a-«'  "• 
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Bepty  am   wilt 


Tiuixo.— Tour  qoeiy,  like  »aa  aaay  whiek  madh  as,  is  very 
airliiguously  wotded.  Voa  do  net  say  what  XssMsr  yvar 
eaaahiaeovtsedwlth,  tkcMfora  aa  one  ouald  adviaa  yea 
hewte  cloiB  it 

Bno.— Wa  never  paaa  any  osmspsadent  aaaatleed. 

SsowiiOaD.— Mate  man  praeiseiy  what  instnmsat  you 
require  music  far. 

CwBCX.— 0>nsuU  iadesBB. 

J.  D.  H .— Osold  oaiy  say  altar  peinaaL 

Pxaxar  Cuaa— KeaUea  dealiag  with  soA  a  malady  m- 
psaredsSBH  time  beak.    Why  aiaptauchasigaaiarer 

B.a.  HoVLT.— CaasHmieatioaa  «n  mesmarisai  reachsd  as 
bi  sueh  nambara  that  a  geueial  adcaowledgseat  only  was 
made  ef  their  rsesist 

E.  e.  Wi»ui«LV, — Head  aa  the  addieaaes.    Our  aiedlewas 

;,  founded  on  tbe  BiWieal  seeaaat  ef  tbe  fsta  ofthe  assgieians' 
rods,  wbssa  ewnan  attempted  to  osapete  with  Aaran  ia 
miracle-working. 

W.  J.  B.— Yea  wrtte  eaenymendy,  and,  therefim,  te  no  par- 
pnse. 

SAUuai,  Foaaxana.— Only  at  certain  tinea,  whiek  vary  in 
dilTcrcatdlstriets, 

A  CuaviCAL  Uaa.— If  yea  cheese  lodwrritir  your  inrention 
enr  oolatana  are  open  to  yon.  If  you  want  to  push  it  con- 
mereiBily,  we  csa  only  hetpyeutbieagh  ear  aavertiaeBwat 
psgss. 

taoMOaaAnn.— Skerthoad-Wfilars  era  di««ded  in  opinion  to 
a  certain  eitent  as  to  tbe  merits  of  tbe  systeau  voa  t 
hat  tbe  great  m^rityprsfbr  Pitmao^t 

OBoaoe  WsiTAxax.— we  fcuew  ae  other  addreae. 

Lux. — We  tliink  not. 

MBTaoHOita — Second  query  inserted, 
help  you  to  solve  ttie  first, 

Sahusl  VV'thix.— We  cannot  adviseyott. 

QiLBaaT.— You  saiul  a  query  to  wliicii  Mplise  sra  even  now 
appearing.    Be  more  considerate. 

Axicos  ScixifTija. — Tbe  inrormation  tou  ask  for  has  been 
given  repeatedly.  It  is  nutoar  fault  (hatyoa  do  aot  possess 
tbe  back  numbers. 

'  Bahheli — first  queiy  iascrted.  A  search  at  the  Patent 
OMce  will  give  you  tbe  desired  inrormstion. 

J.  W.  BaotoRO. — ^Theaonection  iU  appear  in  thiaoolaauk> 

A  Baorxcx  can  only  have  kia  query  iussitad  as  on  adsartisa- 
raent. 

Novice  thanks  Ur.  A.  W.  Blacklock  for  answering  his  ques- 
tion on  paraboliaing  specula.  With  tlie  assistance  of  the 
dritjcram  "  Novice  "  says  he  "  saw  the  thing  at  once." 

J.  CHKaar. — Please  send  the  note  on  starch. 

F.K.O.S.— Tbsnks  for  yoar  othr  to  "supply  epitonised 
accoanta  sf  the  prseaediags  of  t«e  Koyal  Oeographical 
Society."  We  are  aony,  kewaver,  wa  eaaaot  give  you 
niBi^  spaae* 

Dx.  B.-Aa  yea  eay,  natbitig  is  pesfset  Whilst  bestewiag 
praise  «n  laast  thiags  yea  ridmaia  ethera.  We  canaot 
reply  to  all.  but  will  refer  to  one  aa  an  eiaa^ile— that  af 
'  KUa."  Yea  have  no  patiaaoe  with  •■  Wiy  Face  *  for 
asking  sueb  s  question,  and  you  are  not  the  only  one  who 
has  ao  written.  Oa  the  ether  hand,  we  beg  to  aaytbst  tbe 
question  was  asked  hy  one  of  our  most  intelligent  corre- 
spondents i  that  it  was  a  flt  question  to  ask,  snd  tbnt  it 
has  elicited  seversl  valuable  suggeitiona,  one  of  which 
appears  to-day  A  qufstieu  like  this,  or  the  answers  it 
eliciti.  may  not  be  interesting  to  "  Dr.  B  "  snd  otlier^ 
hut  they  are  iateresting  becsuss  useful  to  aiany  others. 

J.  MrLU. — ."^  letter  "  Criminal  Literature  on  another 
paga  '  0ns  letter  on  the  dissgreablaasatteriaeaougb. 

Da.  B.— We  caanot  advise  as  to  tbe  qaaUty  ofthe  goods  auo- 
tisBadiaa4va(tiae«aBta.  The  bouse  yea  aMatioo,  that  ef 
Mr.  Cox,  LudgHte-bill,  London,  is  a  respectable  one. 

Da  UasBEX — la  printing  a  large  number  of  oopies,  aad 
rnpidly.  some  badly-printed  sheetsoccasioually  pass  through 
the  aaebiae,  aad  we  suppose  year  copy  last  week  waa  aa 
unfortunMte  oae. 

Canon. — Tea  gire  good  reason  for  using  "  Terset  Dearoy," 
the  name  of  your  residence.  "  Canute*  rolls  over  tbe  tongue 
a  httie  more  easily.  Certainly  "  Neptune  **  cannot  object 
to  it. 

RoBExrCossEHs. — You  inclosed  no  stamps. 

W.  T.— Tbs  drawiog  yoa  send  is  not  clear ;  our  driughtsmsa 
can  mske  a  good  ilhistratian  if  he  is  supplied  with  s  good 
drawing. 

OxiHroaoaEiT  Gas  Stovx— "Bonbhia'*  thanks}.  C.  Sbewaa 
for  Ins  interesting  commuuicatioa,  p.  41,  ffo^  90i  reapecUag 
his  method  af  applying  beat  by  meanaof  ordinary  eoal  gas 
to  domestic  parpvses.  Ue  tliinks  it  may  ba  geuerally 
adopted,  provided  acontinuous  stresm  of  fresh  sir  eeaid  ba 
iqr  Beam  aimple  aad  abaop  appoMtaa^ 
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A  Txam  to  iKraernmnf.— Then  U  no  perm  or 
■ocicty  to  gin  t  reward  for  meh  u  inTentkin  ;  bat  if  it 
be  u  yoa  uj,  m  capiteliat  woaU  eo^pente  with  joo,  or 
if  yea  nre  the  mreatiea  to  the  aitioD,  the  Garemmeiit 
might  gtre  eome  kisd  of  reward.  Sir  Wm.  Amiitroiif ,  for 
iutaiicv,  wte  rewarded  Tutlj  and  made  a  baronet  in  the 
bargain,  when  he  offered  hia  inrentios  to  the  GoremmeBt, 
bat  the  iSTcntioB  wia  worthleae,  serertheleaa.  Bat  Sir 
William  wae  an  adroit  and  penereriag  diplomatiat.  Hia 
gun  haa  coat  the  eoantn  at  laaat  <S,000.(XIO,  and  we  ahall 
never  get  in  letom  tfimfiOt  farthinga. 

Aiooa.— The  angteatton,  if  made,  would  not,  in  all  proha- 
bilitjr,  he  adopted. 

ScBDTAToa.  —  The  matter  in  diapste  between  yea  and 
"  Minnehaha,''woiild  hardly  Jnatify  the  inaertion  at  more 
letteraonit. 

Wk.  TmniB.— Qneetkaa  paUidy  aaked,  moat  be  pnbliely 
•nawered. 

Xqdatioh.— No.  1SS8.  Several  anawert  bave  been  receired. 
We  giTeprefereaee  in  each  matten  to  the  ahorteit 

HlBiLniT.— W.  H.  H.  aaya!— "  If '  lineolnienaia '  haa  not 
yet  porehaied  ■  work  npon  heraldry,  and  if,  farther,  money 
le  eny  partienlar  object  to  him.  I  ahall  be  happy  to  aead 
him  *  tree  gratia  "  an  old,  bat,  I  belieTe,  perfeetly  reliable 
took,  containing, beeidee  the  treatiae,  'the  arma  of  the 
nobility  of  Kngland,  Scotland,  and  Ireland.'  If  he  woald 
like  to  UT*  it,  and  will  tend  his  addreaa  to  me  at  IS, 
Chanel-ctreet,  Bedford-row,  W.C.,  I  will  deapatch  it  by 
next  book-poet" 

Thz  SixnioT  Suji  Coium  la  the  only  place  in  which  can 
appew  aneriee  forwarded  by  E.  Spencer  (lecond  query), 
"Tulcanile,"  J.  Benaon.  •' W.  O.  H.,"  "Tyno,"  -Metal 
Head,'"'Ttekla  HakerT* 

JoHii  C.  SooiT.— Not  receJTod. 

W.  R.  BuuiDv— We  intend  to  give  cheoa  proUema,  but  youn 
ia  iaeorrectly  etated,  and  ia  not  a  rerynodone.  In  the 
lratplaeetheW.K.nioreetathea  B.  4(A,  and  not  to  the 
Q-B.  Cth  eqaare;  next  the  WUte  Qneen  morea  to  Q.  Sth, 
and  checkmatea,  and  not  aa  yen  ny.  to  Q.  4th. 

J.  W.  T.— If  the  drawing  and  dcacriptian  wen  giren  they 
weald  be  of  no  nee  to  anyane  but  yonrsalf. 

W.  8.  IIcKat.— Ingenioaabatimpnetieablai. 

Lottsbus— OUAT  Pucia,  fcc.— J.  T.  KeigUay,  of  20, 
Bartoa-strcet,  Kibbleeton-iane,  Preetim,  writea  to  eonplain 
of  the  non-reeeipt  of  a  priae  dnwn  by  him  in  a  diattibntion 
which  took  place  wme  time  back  in  connection  with 
another  joonial.  He  and  any  othera  who  ban  aimilar 
complainta  to  maka  had  better  apply  to  the  fbnner  pab- 
liaher.  We  hare  uad  nothing  to  do  with  "  mte  diatribn- 
tiona,"  and  Deter  wUL  Then  ia  really  nothing  aivm  to 
the  aubacriberc  When  theee  diatribationa  an  honeetly 
eoodncted,  (which  we  fear  hi  but  aeldom  the  caae),  each 
anbecriber  haa  to  itarward  four  or  aix  atampa,  which  men 
than  defray  the  coat  of  a  eonsidenblo  nnralier  of  "  magnifl. 
eeat  priaea,"  which  lenenUy  eoaaiat  of  bull'a-eye  lantema, 
ooaoertinaa,  and  similar  Talaabla  artldea. 

bairuiaToii  Amatbus.— lafnin  thnia|h  n  bookaellar. 

W.  KoBiBTa.— No. 

J.  W.  KuaasLL.— We  an  aftald  yoa  anhard  to^pleaae.  Bndi 
letten  only  diacoorage. 

Fussucs  8innu.T-Acraad. 

B.  KnanAV.— With  HSS.,  making  four  paeketa  In  alL 

P.D.  Bakt^— liknieksl  ia  araeaieal  pyiilee. 

B-JoBnaoil.— "Hungary  "iatbna  mode  on  a  large aeale.  10 
galkna  of  nctiOad  alcohol,  604  orer  proof,  lSos.of  otto  of 
neroU  of  lemon,  6  ot.  otto  petit  grain  of  orange,  9  oa.  otto 
of  raeemary,  S  oi.  etto  of  dtroB  teale,  1  oo.  ot  otto  neroU  of 


K.  Tah  B.— rrobably  mlile  (naUra  oxide  of  titanium, 
cokmred  by  iiea).  It  haa  aonetimee  been  met  with  in 
necttlariron, 

B.  L.— Vanadium  wu  discorered  by  Sdhtrom  in  1880,  in  a 
Swadiali  Inn  mine  at  Jaberg. 


THE  IBTEITOB. 


I««btdS«M«otb* 


of  k  a«n%«  of  fMd«n,  m  lutrm 
of  imr  Wfuot  to  a  oead«ns«d  IIM 
iU«mp  totlMteMofoBrlMaa. 


AFPLKUTXONS    VOB    LVTTinS    PATXVT    DURIKa     THI 
WBBK  XVDINa  XABGB  Wth,  ItTa 
NO  J.  VBm,  BL  Aadraw-B,  flra  gnim 
Ml  K.  H.  UsMii.  BradlDrd.  boetaMid  iliOM 

CM!  W. H. OwiHk*, Mid T.  Sobvta, Alton 
H3  W.a«Illi»or«,Uek.:na^lB«r7  forAnrfaif  thtwd  la  Uthuk 
BM  IX  Jojr,  Bkltbvm,  InsraMliiK  wBMma&f  ot  vtaUB  t aoantora 
S4AW.il  L*ka,  •oaDtoraoUaff  yraMora  on  iljdo  taIto  oofflaM.— 


M»  &&Tttrn«r,Wwthnrnnth.Mtwiohaw«to.mohittot  fOrNw- 

Isffitimir 

•47  J.  H.  JohaaoB,  47,  XAnatiia*»-4mn-tMa,  laafrorotoCBto   In 
loeoaottoB.—X  oommnaMttkni 
MS  a  Qnj,  WMi*w,  wbMltyn* 
H9  T.  J.  amith.  of  aobvtooa.  Broonun,  mnA  Oa,  ISS,  Tloot- 

■trMt,  trwUnumt  of  orw.— A,  oomraoiUoKtkia 
S60  CL  J.  £71*1  W«Ab«arno-ffR>TO,«ppftrUufor  prodndBC  moUre 


851  J.  ftnd  J.  Brmdbory,   Doaton,  BiaoMaery    tor   HlVmg  hat 


sot  W,  T.  Oalmtr,  HoraMj-road,  a«w  aiodo  of  maaaf aetoriac 
brwhto 

SbS  J.  B.  Oolbnn,  aod  W.  PoUard.  HoHowaj,  tr^  for  Ttnnln  or 
aalmaL 

•M  0.  rarrew  and  K.  B,  JaekKu,  Groat  Towar^^troot,  Iron  wlna 
Una 

au  M.OhoyiBaa,OhitttorhoBto  Valldtnfi.  Qoow^-road.  iaiprorod 
allmni 

IM  W.  R.  Laka,  Soathampton-baUdlaco.  ban,  platM ,  aad  ihotto 
ot  otaol.— A  oomninaiaatk» 

857  J.  Kooro,  IhibUD,  motol  bathos  for  baag  holoo  of  oaiko 

B58  J.  0  Caobion,  Poarooo-otraoi,  Walfrorth*  itnproT«manto  in 
BlU  biUi  or  chlwla 

&»  J.  H.  UUoi,  Blrmlnghui,  Totodpedoo 

860  8,  M»wMm.  Bra«iford,  nitron*  exid*  no  (orothar  gta  that  m»j 
bo  Inhftlod)  Indimtlnf  tha  qaaotlbf  at  aach  and  ormy  lahalatloa 

Ml  T.  P.  Hawkailar,  Now  Bond-atraoC.  oUaioal  thannDmoton 

S8S  J.  OUohrilt.  Olataoir.  rat^ot  drill,  braca^  and  gnb  oom- 
Uaod 

88S  H.  B.  Faaohawa,  14,  Ptttiharj-plaea,  and  W.  H.  Bmlth.lt, 
BtABB'o-rardau,HavoroCoek-blLl,  eraatmont  of  htdoo  and  oUot 


8M  K.  H.  Kaj,  aadA,  T.  Bishav^Mi,  ICabbatkn  iBproTonoato 
la  annnfaetaraof  crapo. 


MS  J.  Sawyor.  AlBM-al««al. Kow  VorUH-mad.  Leadon,  V^  and  J. 
Briodlojr,  SnonTdde-honaa.  OhtaffB'^i  ImproTouaaU  In  faraaooa 

MS  8.  Batomaa,  Aanloroa,  apparatna  for  moaaariac  card  ftllotlor 
whilst  maUnf 

867  O.  A.  Baehbola,  Bot«at'o*park,  msehio«7  formaaatactBrlag 
MRDoIlaa 

Sn  R.  Oambrldm,  Brlotol*  ItoproreaMooto  apptloabla  to  otoaas 
bollom  or  mnaraum 

8M  T  Claridffo,  BiUtofe,  and  J.  Joaraao,  Sbeffiold.  ofmoarpUtoo 

870  W.  R.  Lako,  ImprerooMata  la  tnrUno  watorwhaola.— A 
oommoaloAtion 

871  L.  Wauon  and  J.  Ball.  Craran-otrnat.  Btrand.  rcrlotarlaff 
g9odM  rabad  or  loworad  Infarewarioa.  and  othor  buildlnro 

tn  W  -K  lAko,  pnparatlaa  of  ammenlotad  lalphnrle  aoU. — A 


87S  A.  Baomana,  EaUbroaB,  •taamonffinn 
874T.01bb, andC.a«Utharp.JarroW'>«a>^nu>*  oulttac oeppar 
aadotiiarmawJa 
87S  T.  Qlbb  and  0.  Ooltdkarpy  Jarrow-oa-TTna;  axtrMtlnff  ao^or 

87S  T.  J.  Smith,  of  BAbortaoa.  Broomaa.  and  fla,  18S,  Plaot- 
rtrcat,  aaw  dodewotle  proceoa  for  troatmant  ot  almplo  and  oomplnz 
•nlahnrou  aad  tho  araanto  oatpharoto  'of  le4d,  antlmanr.  ooppar, 
ana  Iron,  ao  wall  aa  ooypoty  uatco  aad  eoppara  ooatalnbv  proomu 
BMtalo.  to  eztraot  ullrer  and  ffold  tharaCrook— A  oommantoatlan. 

877  W.  B,  Thomaon,  Qlaorow,  toproranwato  ta  lobka,  latchao,  or 
Mto 

878  S.  T.  Tmman,  Old  Barllaittan-otraat.  ImprOTOmoaii  la  traat- 
iaff  aad  pr^Mrlnir  ratCa-pnaha 

879  B-  P.  M.  Haroeort,  9,  Xaoaz- ttroot,  Torart  gato,  Bvax,  ba- 
proToments  ta  fasMolncrallwaj  carrlaya  doon 

8M  J.  CrooB.  Bristol.  propoUlnffTBOOola 

Ml  J.  Townsmd.  Olasfow,  obtalnlar  and  applyliic  Iron  aad 
Bianaanosaprotozldas  In  ailtlat^bya  nr 'waoto  '  ^oteoto  In  tho 
mannfaetnra  of  chlorioo,  ooppar,  and  alam 

9U.  B.  Unnt,  1,  Sarla  ofaoot,  linacta'a-lna,  nlTas.— X  aoonanal- 
eatioB. 

8M.  A.  Dtxoft.  Ballw^^laoo,  Poaehoroh-atroot.  latlwaj  or  othor 
ooaton  tloketa 

8H  0.  Jean,  Parts,  wdirhlnr  oart 

SU  W.  B.  Laka,  improronnata  In  Talroa,— A  aommnnloatloa 

8M  W.  Bamsdan.  J.  0,  Poaroo,  aad  B.  Ayraf ,  Bradford,  apparatna 
far  aortiag  wool 

887  A.  Aarall,  Bio  do  Janofro,  hoatlaff  and  dclWariaff  aotol  baro. 

— A  eomnanloailoB 
8M  W.  H.  Grmasam,  Bpaldfaiff,  hnpKrvaBento  In  baraoshoBO 
Sn  C.  D.  Ab^,  10,  Bosthamtrtoa-baUrtlaKa,  maohlaarj  far  frtadias 

and  poUahlnf  sawa.— A  oommoaieatton 
890  J.  0.  andO.  Wataon,  Loads,  maohlnory  Car  maktafdlpeandloa 
801  T.J.  Bmlth.  Bnbertaon,  Brooman,    and  Oo..  appazacna  for 

rogalallBf  drlvlof  of  mlllatoaias.— A  commanlaatlon. 

DhUasoa.  HartAlU.  Stoko-apoa-Trant,    W.  V.  Da  la 

Baa,  BaablU-row,  bodqna  nuu-fcsra 

J.   a  Horvan,  H.  Xaoaalar.  and  P.  W.  Walda,  Bothorham, 

rofislar  ttoroa. 
8M  W.  DobsoB,  StoektoB-oB-Tasfl,  apparatna  for  ooollng  Uqalds 
8M  W.  Baflay,  Wolrorhanptoa,  brawtav 
8M  J  H.  Johnson,  oxtraoUng  motstafo  from  poat,  day   .aadothor 

auCerlals 
897  A.  K.  dark,  53.  Chaaeor;f-lana,  rotary  prlatlnf  raaohlBO* 
SM  J.  W.  Porktns,  Herao-hlU-road,  fnmlaatlaf  oomponad 
on  B.  Smith,  Haneheotar,  doabUng    aad  winding  yaras    aad 

thraada 

900  J.Hapklnson,  XioworTown.  naar  Kalffhloy,  and  B.  KowtoSf 
Bnffinaar,  i^innlnf  and  twUtlnf  flbrons  mbotanooo 

901  J.  SampooB,  and  B.  B.  Xlntoa,  IdTorpool,  lanprorad  Timlah 
paint 

tOl  W.Oray,aadT.BIfrlB,Sboaold.  natal  baoho*  l*r  oaokoar 
harrola 

Roanolowt  lacklacand  ■tiiarfrjqy 


I,  wrooehaa— A  eoauna- 


sn  a  P.  Bokar.  WUttoa. 
falaa  OB  railway! 

904  J.  B.  Johnson,  47,Llnoeln'a-laft-flalda, 
nleatkm 

906  A  If loola,  Sohoo<|Bar^  Improraraanto  la  laror  eoBapofaonti 
9M  W.  B.  Laka,  Improramaaio  tn  aaehoca^— A  aoanaaBtoatlas 

907  W.  B.  If  owtoo,  M,  Chanovy-laao,  ImproraBoato  la  pampas— 
A  (Mmmnnloatlon 

108.  J.  8.  I>aTia«,  aad  W.  B.  Tatoo,  MaaehMt*-,  laoms. 
9M  O.  H.  Wood,  BostAa,  ir.8.A.,  a  -abtaad  waohlac   maeUaa 
aad  IroalBC  tahlo. 


BUn- 


PATK^Tfl  BXIIfa  PBOGKKDBD  WTXB. 

tm  O.  B.  Xathor .  rlviBT  form  to  wood 

8MS  J.  Garrard,  baffon 

n07  W.  Vlalt.  Laaoastar.  Bnylaaer.  hlaot  oaclaoa 

BIS  8,  J.  SCadEla  propnlalon  of  TOosala 

034  0.  Paora,  ralranle  battarios 

SSM  R.  A.  Kiunnviad.  Imarorad  ehlmn«y  eowl 

8S39  O.  Potrle,  brick  aad  tlloo  aad  mannra 

nS4  T.  B.  Landy,  and  J.  L.  Dnnham,  Improvad  nMano  < 
nleatlon  betwoon  ps  sown  gars 

SS40  W.  and  H.  Bi^Uas,  oaat-lrea  aarth  oeraiia 

a4S  W.  J.  aad  P.  W.  Bdawmdatw,  aofraTiBg  qrllndors  aoad  la 
prialloK 

8S4S  H.  WUooo.  lahrloattav  apparatna 

S47  B.  Oluaoppa,  bollan 

S398  T.  B  HachorUifftoa,  maohlawy  for  proparioff,  optnalac  aad 
doabllnc  cotton 

aSMD.  Korean,  lalfrloaitairoll  or  irroaio 

SS5&  T.  P  Lynch,  bottln  (otr  holdlac  poiaoat 

S8U  W.  B  Lako.  dlotribattw  typa 

S3M  &  L.  Loomli,  apparstas  for  tlffhtaatnf  and  hotdtaf  window 
M^boi 

S964  B.  Wllaon,  hydraalfai  preisoo 

8167  J.  Boarna,  traprorommU  ta  raagoa 

S37S  J.  ThomUasoo,  oomanu 

M7SH.  A.  Boanorilla  stoain-boaer  oapply  cock 

S877  H.  A.  RonneviUo,  Improwomants  in  elaotro-matalhnYy 

S879  H.  A.  Bnnn«TiM«,  oloe  rlo  battorioo 

asSQ  J.  B  Crooo-S  plnolli,  propelllDr  >nd  steoi4ar  noosll 

nSl  B.  Bonnd.lndlca-or  for  nwHtlnr  raraoo 

SSM  W  X.  Oodga,  ImproTod  «rst«m  of  hrdraalie  tiactloB 

3807  J.  Tarnboll,  oooaecilaf  aad  dlwonnaetiojr  earrfagoo   aad 
wmntoas 

33M  S.  Ohatwood  and  T.  Stargaon,  apparatos  for  fonAag  and 
drawing  fluid* 

8408  P.  C  Rrans,  apparattts  for  flbrooa  nutorlaU  to  oardlag  or 
othor  maehiaoa 

3404  T.  Blchardson,  forms,  dooks,  or  tablao 

MIO  A.  MeDooirall.  blaoklnc 

34l&W.BOadgo.  powder  for  daotroylnff  thooldtamin  rlaoa  aad 
mhor  plaata 

8419  J.  aud  W,  Pletchcr.  nwrUr  mills 

3439  A.  BArel«r,  ImproreoMBts  in  eondanoero 

3>44  8.  Puz  aad  J.  BaJltt.  boiiajr.  tumlaff,  aad  p^lshlBg  traoaallo, 
bobbins 

3517  A.  Bipl^,  pip*  wreadi 

35au  fi.  Chat«*ood.  asrapc  ralra 

asst  W  B.  Laka,  bnproroBMnu  la  vlcM 


8570  W.  B.  09Att%  Toloalpadoo 

3S45  A.  V.  Clark,  Buaafaetaro  of  saperphoBphato  of  Una 

tl9  P.  Kohn,  extraetlnf  jnloas  from  plants 

853  H.  BosBooMT,  Issosnlag  or  prorsatlnff  soa  otsfcaaoi 

580  J.  Saxby  and  J.  8.  Farmar,  looking  or  ooenrinc  railway  polatA 
aadslaaalo 

SM  O.  W.  WomoBO,  traatlac  Iroa  oraa 

flSO  B.  Stavons,  apparatna  aaod  In  oooklng 

•M  J.  MoUaon.  hollow  oaat-lrou  oaoklac  ntaadla 

711  J.  Jearoos,  armoar  platoi 

7K  K.  A.  BcenorlUa,  maehlnoo  for  flatting  typoi 

7M  J.  PolsoB,  troatlag  grain 

77S  O.  Hddswarth,  propariag  daslgns  on  ralad  dooSga  papar  for 
maanfaetarlng  pnrposos 

7M  J.  T.  Walkor,  hotaMhoas 

789  W.  B  Laka,  fbrmlag  troaehoo  er  dltchoa 

819  O.  W.  Vox,  traatmant  of  madlalnal  oils,  to  rendar  tho  oam* 
palatahlo 

All  p'y*  ont  harlng  an  latarostln  opposing  any  ono  of  indi  apnll* 
oattea  ara  at  liberty  to  Iomto  partbmlarc  la  a^tlar  of  their  obno- 
tfoolto  saeh  appllnattoa  at  tb*  oAea  at  tha  Oommlsalonan  baCar* 
the  e.aof  April,lS78. 


PATCfTS  SBALXD. 

nil  J.  Portooni  and  H.  GlbooB,  nuBvCoetara  •(  tohaaoa 

90M  B  Harkiw,  hnprovaaoats  la  valrao 

me  T.  B  and  T.  W.  Harding.  leather  drlrtag  hands 

9815  J.  Taylor,  bradawls 

1816  W .  Wbltdoy,  apparatna  for  Teriag  and  opbmlqgdhnao  a 


Ma  H.  T.  D.  Seott.  lmproT«nanta  tn  kflae 
MS5  H.  Haghoo,  radadag  metal  tads,  ban,  or  tabea 
1837  J.  Anderaon,  Improraaianta  la  troatlag  aulao 
S8>9  H.  Woolf ,  hat  brims 

1848  J.  Dewa,  eonstrnetlon  oC  looks  aad  ladleatliv  anaibtr  of 
tlmoB  look  has  beoa  opoaed 

8849  P.  S.  Barff ,  ntllldag  Tapoara  artetag  froaa  fvraaea* 

M7S  P.  Gran,  ImproroauaU  In  lamp  sodleta 

MM  CL  Moataga,  tovrOTameat  ia  ambroHai 

MSI  A.  Broamaa,  Uqnld  autan 

ton  B  Baogh  and  B  Waltoca.  onuBMntlag  brtoks 

HM  W.  BoanoU  and  J.  OnrralL  ImproTomenCa  la  Utdua  ringeo 

M4e  A.  T.  Bswtoo.  a  oaoktag  for  hadst^ds 

8131  W.  B  Newton,  Improrementa  In  drawing  frames 

SnSAJ.  XllandH.8awaha,i^paratniforroglstartvdbtaBeaa 
trawallod  by  ToUdoo 
MM  O.  A.  Maagin,  BllTsrtng  looklnrYlasaoa 

MM  T.  W.  Bnanlag,  aad  W.  Caebnuae,  an^aratas  aaod  la  gottUw 
adnerala 

1849  A.  Woloh,  oattle  tnieki 

nS7  W.  B.  IrfUto,  pormaoant  way  of  laUwivya 
mn  J.  amlth,  timing  Alps'  lego 
MM  W.  B.  Loka,  ImproTentants  la  sowing  mawhtaaa 
SMS  C.  B  Bpagaolottl,  appazatasfor  olgaaUiac 
son  A.  Woloh.  aatfcla  tnx^ 
30M  J.  B.  Jofaaaea,  adhastra  aoavoand  tar  oUava 
tlMB,  Blaaehl,  eartrldgao 
nil  A.  IL  Oark,  borteg  toola 
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Hnrra  to  abtronomical  students. 

{Contiaued.) 

WE  !!•»•  in  tbe  preoediiig  papers  di«eoB»ed 
▼BrionsprBlimlDaries  with  which  it  seemed 
dcfliable  Uwt  the  ;oung  astronomer  shoold  be 
BojiiaiDted,  btit  wa  haTe  not  yet  adranced  lo  far 
as  Oie  aetaal  trial  of  the  insttament ;  nor  indeed 
u«  we  aren  now  in  a  position  to  attempt  it 
fMrly  ;  for  before  we  ean  a«e  eatisfactorily  eren 
the  mort  snitaWe  teste  for  the  parpoae,  we  onght 
to  be  acquainted  with  the  exact  natnro  o(  teles- 
copic definition,    tlofess  we  hare  formed  correct 
ideas  aa  to  this  point,  so  as  to  know  the  degree  of 
perfection  which  we  ha»e  a  right  to  look  for,  we 
may  either  (as  the  writer  was  in  his  young  days) 
be  sahjeeted  to  disappointment  from  the  nnreason- 
aUenen  of  onr  expectatioos,  or  satisfy  oar.<el*es 
too  rtadily  with  tot  appearances,  which  may  not 
be  botne  ont  by  a  farUier  acqoaintanee  with  the 
iagbument. 

The  peculiar  character  of  telescopic  rision  is 
immaliatelr  dependent  on  the  natore  of  light 
itself,  the  laws  of  which,  as  fixed  by  the  Great 
Creator,  impose  an  onTaryinglimit  on  the  degree 
of  perfection  to  which  the  finest  hnman  work- 
manship eao  attain,  for  it  is  a  demonstrable  fact 
that  even  if  the  optician's  tidn  eonld  unerringly 
realise  the  formnla  o{  the  mathematician,  the 
local  image  would  not  be  an  absolutely  perfect 
optical  reproduction  of  the  object  (rom  which  it 
is  derived. 

Xbis  may  appear  strange,  bnt  it  is  a  neeessaiy 
eansoiaenoe  of  the  ondolatory  nahire  of  light, 
oonsistiog  of  ribratioDS  of  exoeediQg  bat  still 
finite  and  even  measurable  min  uteness.    It  might 
be  possible  to  form  an  idea  of  light  which  would 
fioliil  the  condition  of  perfect  telescopic  vision, 
namely,  that  every  point  and  line  in  the  object 
should  be  represented  by  an  exactly  correspond- 
ing and  similar  point  and  line  in  the  focal  piclnre. 
But  this  would  not  be  in  accordance  with  the 
actual  law  by  which   He  who  said  "Let  there  be 
light,  and  there  was  light,"  has  seen  fit  to  govern 
its  emission  end  propagation.    Id  consequence  of 
that  law,  as  was  vtry   at>ly  pointed  out   many 
yearn  a^  in  the  "Cambridtje  Philosophical  Trans- 
actions "  by  tbe  present  Astronomer  Royal,  every 
pencil  of  light  transmitted  by  a  lens  or  reflected 
by  a  mirror  is  affected  in  converging  to  a  fncus  by 
what  is  ealled^  the  "  ioterferenee"  of  its  uniln- 
lations.    This  interference  is  the  necessary  result 
of  its  having  an  external  boundary,  whaterer  the 
form  or  dimensions  of  that  bunndary  may  be.    lo 
praelioe  it  arises  at  the  edge  of  (he  brass  cell,  but 
if  tbe  cell  were  removed,  it  would   be  equally 
produced  at  the  edge  of  the  lens  or  speculum,  and 
cannot  pof^sibly  be  prevented   or  avoided,  being 
the  direet  result  of  the  employment   of  a  limit 
ia  any  way  to  the  pencil  of  rays.      Hence  it 
follows  that  every  focal  image,  no  matter  how  it 
nay  be  obtained,  mnst  exhibit  the  effect  of  tbe 
interference  of  nndolaiioos.    This  fffeit,  though 
very  minute,  is  njt  beyond  the  reach  of  investi- 
gation by  mudem  annlysis,  and  the  inquiry,  as 
condocted   by   Professor  Airy,  has   led   to   the 
folluwing  resnit. 

The  hnat!«,  whether  reflected  or  refrsctod,  of  a 
luminooa  point— we  will  say  the  image  of  a  star, 
for  it  is  well  aroertained  that  this  p.'S8es<f8  no 
sensble  magnitude — is  n<it  a  point,  bnt  a  circular 
lominous  disc  of  a  certain  calculable  diame  er, 
snrtounded  by  a  number  of  bright  ring".  The 
angular  dimensions  of  the  whole  will  depend  on 
aotbii  g  but  the  apertbre  of  the  telesonpe,  and  will 
be  iuverwly  as  the  aperture.  The  inteuKity  of 
the  light  of  the  central  disc  decreases  rapidly  from 
the  ceutrc :  the  intensity  of  tbe  brightest  part  of 

tl  •  first  or  ionermoit  ring  is of  tbe  cf  ntt«  of 


the  dise:  tliat  of  the  second  ring of 

240 
1 

cenire:  that  of  (he  third  ring .    A  patch 

920 
plaerd  on  the  centrj  of  the  lens  in  some  drgree 
ehaoges  the  cliaracteruf  tbe  aberrarion,  dimiotsh- 
ing  the  msgnitode  of  the  disc,  and  inoreasing  the 
brightness  o(' the  rin^s,  while  it  somewhat  dimi- 
nisbes  their  magnitnde.  Such  are  tbe  dednctionii 
of  theory.  It  is  now  easy  to  see  whst  we  may 
expect  to  find  in  prsetice,  as  far  as  the  trial  of  a 
talese<^  on  the  ftced  stars  is  conoemed. 

The  whole  optical   pbennmenon   is  of  small 
dimensions,  and  iherefore  demands  the  nse  of  a 
certain  amount  of  magnifying  power,  which  must 
be  determined  in  each  case  by  experience,  as  it 
will  vary  with  tbe  apMtore.    If  an  insnfiioient 
power  is  smplojred,  tbe  image  of  a  Urge  star  will 
be  a  sparkling,  flashing  point,  the  real  character  of 
which  will  not  be  apparent  for  want  of  sufficient 
angnlar  value.    As  we  increase  our  power  we 
shall  gradually  find  the  general  blaze  of  light 
develop  itself  into  a  disc  of  appreciable  magnitude 
in  the  centre   of  several  rings,  more   or  fewer 
according  lo  the  brightness  o(  the  star,  and  we 
shall  then  be  able  to  form  an  idea  of  the  degree 
of  perfection  to  which  the  workman  has  been  able 
to  attain.    Beginning  with  such  stars  as  Sirios, 
Wesa,  Arotoms,  or  Capelbi,  we  shall  find,  with  a 
sufficient  power,  and  in  steady  sir,  whioh  is  a  very 
essential    condition,    a    considerable    "  spurious 
disc  "  with  a  succession  of  rings,  which,  if  the 
materials  are  homogeneous,  and  the  centering  cor- 
rect, will  appear  eiroaiar  and  concentrio;  any 
material   irregnlarity  in  form  would   probably 
indicate  unequal  density  in  the  glass,  or  inacon- 
racy  of  woriimanship,  neither  of  which  could  be 
remedied;  if  the  rings  are  merely  thrown  to  one 
side,  the  fault  may  lie  in  the  centering,  and  admits 
of  being  rectified.    For  a  complete  illnstration  I 
need  only  re'er  to  a  woodoot  in  the  number  for 
Febmary  11,   1870,  occurring  in    one  of   the 
articles  of  "  F.RA.S."  whose  most  important  and 
valuable  contributions  sre,  I  am  happy  to  see, 
duly  appreciated  by  the  readers  of  the  Enoush 
MbchaNIO.    As  we  proofed  to  examine  in  suc- 
cession stars  of  less  brightness,  we  shall  find  a 
decrease  in  tbe  magnitnde  of  the  disc  and  the 
number  of  the  rings,  till  at  last  with  minute 
objects  the  latter  disappear  entirely,and  the  former 
is  reduced  to  a  mere  point.    This,  it  will  be  at 
once  seen,  is  in  strict  accordance   with   theory. 
The  difference  is  simply  a  subjective  one,  that  is, 
depending  oa  the  pnwer  of  the  eye  to  distinguish 
feeble  degrees  of  light.    The  phenomenon  exists 
alike  in  the  case  of  every  star,  but  the  larger  ones 
alone  possess  light  enough  for  ns  to  i^cognise  it 
in  anything  like  its  completeness ;  as  the  brilliancy 
of  the  object  diminishes,  both  the  external  rings 
and  the  edges  of  the  disc  become  too  feeble  to  be 
distinxuisbed,  till  at  length  tbe  centre  of  the  disc 
alone  retains  light  enough  to  affect  the  eye.    It 
is  satisfactory  to  find  so  intelligible  an  explanation 
of  what  might  have  otherwise  seemed  very  ano- 
malous— that  the  telescopic  discs  of    the    stars 
should  appear  of  such  very  different  magnitudes, 
th  lUgh  we  know,  from  their  gradual   reduction 
through  passing  clouds,  and  their  instantaneous 
extinction   when  concealed   by  tbe   moon,   that 
even  the  largest  of  them  are  still  of  ao  sensible 
dimensions.  . 

Another,  and  a  very  important  modification  of 
the  result  of  interference  has  to  be  taken  into 
acconnt,  and  in  so  doing  we  shall  find  a  fresh 
agreement  between  theory  and  practice.  It  has 
been  already  stated,  as  part  of  Professor  Airy's 
resnit,  that  the  proportional  amount  of  interforenoe 
will  be  greater  as  the  aperture  is  less;  or,  which 
comes  to  the  same  thing,  the  diameter  of  the 
spurious  diso  will  be  inversely  as- the  diameter  of 
the  object-glsss  or  specnliun:  and  this  is  experi- 
mentally found  to  be  true.  Tbe  more  we  enlarge 
our  aperture  tbe  smaller  we  shall  find  tbe  discs, 
and  hence  arises  the  great  superiority  in  separa- 
ting dose  double  stars,  which,  with  equal  per- 
fection in  other  req)ects,  large  telescopes  possess 
over  smaller  ones.  We  have  a  very  remarkable 
instance  of  the  accordance  of  theory  with  obser- 
vation, as  well  as  a  striking  proof  of  the  exlraor- 
riinnry  approximation  to  the  limit  of  perfection 
which  optical  skill  has  now  attained,  in  a  series 
of  experiments  conducted  by  one  of  tbe  first 
observers  of  the  day,  Mr.  Knott,  the  fortunate 
lossessor  of  a  7^inoh  Alran  Clark  object-glass. 
The  following  table eon'ain"  a  aean  of  numerous 
observations  on  several  of  the  larger  st.trs,  showing 
at  once  the  progressive  increice  of  disc  with  the 
dimination  of  aperture,  and  tke  correspondence 


of    theory   with  observation  (• 

R.A.F.  Month 

Notices,"  vol. 

xxvii.,  No.  6.) 

Aperture 

DUc 

Dise 

in  inchts. 

calculated. 

observed. 

7-83 

0-762 

....       0-898 

600 

0'J20       .. 

....       0-876 

495 

1113       .. 

....       1120 

4-00 

1-880       .. 

....       1-487 

800 

1-840 

....       l-8«8 

200 

2-760 

....       2  673 

The  earliest  acquaintance  with  this  result  of 
interference  seems  to  have  been  obtained  by  Hevel 
(a  name  frequently  Latinised  into  Herelius).  Tbe 
worthy  old  burgomaster  was,  however,  completely 
misled  by  his  own  experiment.  By  stopping  down 
his  object-glass  to  a  working  aperture  of  tlie  bize 
of  a  large  pea,  he  succeeded  in  expanding  the 
discs  of  the  brighter  stars  into  circles  of  notable 
diameter,  and  in  bis  simplicity  rejoiced  in  the 
idea  that  he  had  rendered  their  re.il  dimensions 
visible.  Who  first  pointed  out  this  curious  mis- 
take I  do  not  know;  but  it  was  not  likely  to  pass 
long  unchallenged,  since  a  litile  aequaintjsce 
with  focal  images  is  sufficient  to  eho^  that  tbe 
smaller  they  are,  tbe  more  perfectly  they  represent 
the  object.  He  did,  in  fact,  purposely  that  which 
every  modem  optician  as  studiously  avoids^n- 
larging  instead  of  reducing  the  spurious  diso. 

The  Astronomer  Royal's  theoretical  resnit,  that 
the  diameter  of  this  factitions  appearance  depends 
upon  aperture  alone,  bas  not  been  univcasally 
admitted.    A  few  years  ago,  Steinheil,  the  cele- 
brated derman  optician,  who  has  attempted  to 
rival  the  woric  of  the  Optical  Institute  in  the  same 
city  of  Munich,  asserted  that  tbe  magnitude  of 
the  spurious  disc  depended  in  part  also  upon  focal 
length.    This  idea,  however,  has  not  been  sanc- 
tioned by  English  mathematicians;  and  onrgreit 
observer,  Dawes,  than  whom  few  meu  hare  been 
more  practically  acquainted  with  telosoopes,  hits 
expressed  himself  as  entirely  satisfied   of   the 
certainty  of  Airy's  conclusion. 
From  Ms,  of  course,  follows  !he  known  fact  that, 
with  equal  materials  and  workmnnship,  tbe  divi- 
din?  power  of  telescopes,  or  their  capability  of  sepa- 
rating very  close  double   stars,  varies  as  their 
aperture.     Some  differences  may  be  found  among 
amateur  astronomers  on  this  bead,  which,  if  not 
duly  taken  into  account;  may  perplex  tbe  student.. 
He  mny  possibly  bear  assertions  made  in  all  good 
faith  in  some  quarters  which  elsewhere  may  be 
looked    upon    with    suspicion.    Bot    experience 
should  give  a  lenient  tone  to  criticism.     Many 
allowances  require  in  fairness  to  be  made  among 
tbe  observing  bmtherbood,  who  ought  to  look 
upon   each  other's  assertions   in  a  candid   and 
generous  spirit    We  must  bear  in  miod  th  it,  first 
of  all,  differences  of  natural  vision  mcut  enter  into 
the  resnit.      I  we'l  remember  one  night  when  I 
had  the  especial  pleasure  of  visiting  Mr.  Dawes's 
ohservator}-  at  Hopefield,  provided  at  that  time- 
with  a  splendid  Si-incli  Alt  an  Clark  achromatic, 
that  his  eagle-eye  rapidly  picked  op  Enreladus, 
tbe  closest  but  one  of  the  satellites  of  Saturn,  in  a 
spot  where  I  could  make  out  nothing  ;  and  yet 
my  own  is  a  fair  average  sight.    Tben,  again, 
differences  in  tbe  etite  of  the  air  influence  very 
largely  any  result  of  this  kind,  as  a  little  experi- 
ence, or  the  perusal  of  the  works  of  Sir  J.  Herxchet 
or  Dawes,  will  abtmdantly  prove.    And,  thirdly, 
there  are  differences  in  judgment    Que  observer 
may  codsider  division  completely  effected  when 
he  sees  a  dark  line  crossing  an  elongated  dise  ;. 
while  another,  following  the  guidance  of  Dawes, 
looks   upon  such  a  line  as  a  mere  interference 
resnit,  though  of  course  the  precursor  of  separa- 
tion ;  aud  restrains  the  latter  term  to  tbe  appeiir- 
auoe  of  black  sky  between  uncompressed  circular      • 
disca 

However,  while  we  endeavour  to  practise  in. 
this,  as  well  as  other  matters,  the  mutual  forbear- 
ance required  from  sensible  aud  well-informed 
men,  not  to  say  Christians,  there  must  of  course- 
be  a  limit — a  maximum  of  performance — beyond 
which  all  claims  must  be  rejected  as  the  offspring 
of  mistake  or  imagination.  And  this  limit  is 
supplied  by  the  c«nsent  of  two  unimpeachable 
aothorities ;  the  one  in  the  msnufacture,  the 
other  in  the  use  of  telescopes.  It  has  been  as- 
serted, and  probably  with  correctness,  that  Dall- 
meyer's  standard  of  performance  is  obtained  by 
dividing4-38  bythe  aperture  in  inches,  the  qoot  ent 
expressing  in  seconds  the  central  distance  of  tli« 
stars  which  onght  to  be  just  divided.  On  the 
other  hand, Dawes  tellsustbathavingascenained 
about  five  and  thirty  j  cars  before  (this  was  written 
in  1867).  t>y  comparisons  of  sereral  telescopes  of  ^-r  T  ^,-» 
very  different  •P^'^'.^i^fefe^^of'^lf^^V^/OQ  IC 
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star-discs  varied  inversely  as  tbe  apenares,  he 
examined  witli  a  great  variety  of  apertnrea  a 
vast  namber  of  donble  stars,  whose  distances 
seemed  to  be  well  determined  and  not  liable  to 
rapid  change,  in  order  to  ascertain  the  separating 
powers  of  those  apertnres  -.  and  he  thns  deter- 
mined as  a  constant  that  a  1-inch  aperture  would 
jnst  separate  a  6  rang,  pair  at  4''56  of  central 
distance  (it  will  be  observed  that  the  oonsecntive 
ru»  of  thero  fignres  fixes  them  on  the  memory)  ; 
and  hcnoe  the  separating  power  of  any  aperture 
a,  in  a  moderately-favonnole  atmosphere,  will  be 
4-66 

expressed  by  the  fraction .  Tbe  qootievt  thns 

a 
obtained  concurs  with  Dallymeyer's  result  even 
more  closely  than  could  have  been  antioipated, 
nhcn  we  bear  in  mind  the  influence  of  what  as- 
tronomers call  "  personal  equation,"  or  the  un- 
avoidable differences  in  eyes  and  habits  of  obser  - 
ration.  I  once  heard  the  celebrated  Altan  Clark 
assert,  in  very  exact  acreemeot  with  these  for- 
mnlie,  that  a  4-iDch  object-glass  ought  to  divide 
6  mag.  stars  to  1'. 

This  standard,  in  conjunction  with  a  table  of 
tbe  distances  of  doable  stars,  will  enable  the 
young  olfcerver  to  form  a  fair  opinion  whether  hil 
instrument  is  up  to  the  mark.  Bnt  here,  again, 
a  oantionmnst  be  interposed.  Many  test-objects, 
otherwise  perfectly  suitable,  are  variable  in  dis- 
tance, some  from  binary  character,  others  possibly 
from  difFerences  of  proper  motion  ;  and  it  there- 
fore becomes  important  either  to  make  choice  of 
pain  whose  relative  fixity  is  pretty  certain,  or  to 
depend  only  npon  recent  measures ;  which  are 
not  always  of  ready  attainment,  ij  Corona:,  86 
Andromedio,  and  that  formidable  object  Z  Ciuicri 
(which  I  (aw  beantifnily,  though  in  very  un- 
steady air,  March  31,  with  450  on  my  9-inch 
mirror)  belong  to  tbe  ohongeable  class :  t  Bootis, 
62  Ononis,  w  AquUa^,  {  Boo:  is,  q  Orionis,  and 
If*  Andromcdie  (here  amnged  in  order  of  dis- 
tance) are  much  more  available  as  showing  ap- 
parent fixity.  Another  consideration,  too,  snonld 
not  be  omitted.  The  eye  (a  bad  photometer) 
takes  little,  if  any,  cognisance  of  the  progressive 
deorease  of  illumination  from  tbe  centre  of  the 
spurious  image,  and  regards  the  disc  as  a  flat 
Inmioons  fpangle,  giving  rise  to  the  old  com- 
parison of  an  unequal  pair  in  a  good  telescope  to 
a  (hilling  and  a  sixpenoe  on  a  piece  of  bladk 
cloth.  Yet  that  an  actual  diminution  of  light 
towards  tbe  edga  does  take  place,  as  required  by 
theory,  is  shown  by  the  fact  that  the  discs  appear 
somewhat  smaller  and  more  separable  on  the 
background  of  a  daylight  or  eT(n;twilight  sky,  as 
well  as  from  their  not  being  proportionally  en- 
larged with  the  increase  of  magnifying  power. 
This  latter  circumstance,  favouring  the  separation 
of  close  pairs,  had  been  detected  by  the  penetra- 
tion of  the  elder  Herschel  as  far  back  as  1782, 
thongfa.  as  the  theory  had  not  then  been  investi- 
gated, he  was  probably  not  aware  of  the  cause. 
This,  however,  is  sufficiently  evident.  If  we  sup- 
pose a  light  of  Buth  an  intensity  that  when  re- 
duced to  one-fourth  of  its  present  brightness,  it 
wou^d  cease  to  affect  the  eye,  the  doublmg  of  the 
linear  magnifying  power,  by  spreading  it  over 
four  times  the  surface,  will  render  it  Invisible ; 
and  thns  tbe  edges  of  the  disc  will  gradually  be 
dilated  so  as  at  last  to  be  imperceptible.  It  most 
be  admitted  that  this  is  not  quite  in  accordance 
with  tbe  evidence  of  sense,  which  gives  to  the 
discs  in  a  good  telescope  such  an  appearance  of 
oniform  bri|,'htne8s  ;  bnt  it  is  the  only  explana- 
tion to  which  we  can  have  reoonrse.  And  from 
thts  It  evidently  follows  that  in  employing  the 
formnlffi  of  Dawes  or  Dollmeyer,  regard  must  be 
had  to  the  dejrree  of  magnifying,  as  well  as  tothe 
brightness  of  the  stars  to  be  examined. 

The  subject  has  grown  upon  my  hands,  bnt  I 
trust  the  readers  of  the  Enoush  Mephasio  are 
not  yet  quite  weary  of  it,  as  it  is  still  not  ex- 
hausted. Before  dosing  this  paper  I  will  odd  a 
few  remarks  on  the  great  telescope  at  ^y  audsworth 
Common,  a«  to  which  a  correspondent  made  on 
inquiry  some  time  ago.  Of  its  present  condition 
I  know  nothing  ;  but  when  it  was  new,  in  1852, 1 
went  to  see  it,  armed  with  an  order  from  tha  late 
Mr.  Oravott,  C.E.,  to  whose  good  nature  I  was  in- 
debted on  several  occasions.  I  reached  tlio  spot 
in  8]>lendid  moonlight  late  in  the  evening  of 
October  27,  when,  as  tbe  instrument  was  ibeo  an 
object  'of  ^tlrectinn,  I  bad  expected  to  find  a 
number  of  visitors  ;  I  was,  however,  mistaken  in 
this ;  no  one  had  come,  the  outer  gate  was  locked, 
and' the  attendants  were  preparing  for  their  rest; 
however,  on  the  production  of  my  order  they  were 
rerjr  obliging,  and  showed  me  every  attention. 


The  following  were  the  dimensions  then  given  to 
me  : — Height  of  tower,  64ft.  ;  diameter,  15ft. ; 
thickness  of  walls,  1ft.  2in.  ;  whole  length  of 
telescope  (including  dewcap),  85ft. ;  dewcap,  6(t. 
2in. ;  metal  tube,  76ft.  6iiL ;  focal  bagth,  77ft.; 
diameter  of  widest  part  of  tube,  4rt. ;  weight, 
about  3-  tons.  It  was  ^lnng  in  a  chain  at  the 
thickest  part,  which  was  considerably  nearer  to 
tbe  O.  G.  than  to  the  eye-eud  (  the  chain  passing 
over  the  roof,  which  turned  in  aaimath  with  the 
tube,  and  carrying  a  cubical  iron  box  as  a  cooo- 
terpoise  on  the  other  side.  Tbe  eye-end  ot  the 
tube  rested  oa  a  moveable  frame  mnning  towards 
or  from  the  tower  on  a  woodeo  railway ;  the  outer 
end  of  this  in  turn  ran  on  a  circular  iron  rail  en- 
compassing the  tower,  at  a  distance  of  52ft. 
The  movements,  which  had,  I  believe,  been  ar- 
ranged by  Mr.  Oravatt,  struck  me  as  umple  and 
easy,  ooiuidering  the  bnlk  and  weight  of  the 
mouiter.  The  0.  6.,  2ft.  in  diameter,  had  its 
centre  stopped  out  by  a  12-inoh  disc  :  and  I  saw 
no  other  powers  in  use  bnt  120  and  240 ;  the 
latter  very  bad  from  wrong  adjoatmeuL  With 
tbe  former,  litlile  could  he  said  in  praise  of  the 
O.  O.  Tbe  view  of  Saturn  and  his  retinae  was, 
of  course,  brilliant  and  impressive,  but  on  tbe 
whole  the  iiutmmeot  ceuld  not  be  considered  a 
sncoess  :  at  the  same  time,  tha  spirit  of  such  a  mag- 
nifioent  enterprise  went  for  to  disarm  criticism. 
It  was,  I  think,  understood  at  tkv  time  that  tbe 
chief  fault  lay  in  the  spherioal  aberration,  but 
that  one  or  both  of  the  lenses  had  been  worked 
too  thin  to  admit  of  further  coirectiou.  If  the 
apparatus  is  still  in  good  condition,  might  it  not 
be  practicably  to  replace  the  O.  O.  by  a  batter 
one,  of  the  same  focal  length,  bat  smaller  aper- 
ture, B&y  12  inolias?  the  cost  of  which,  as  well  as 
of  nece{sary  attendance  and  repairs,  might  be 
defrayed  by  an  extensiva  sobaoriptiQD  of  small 
indiridual  sums,  each  subscriber  having  tha  privi- 
lege of  milking  use  of  the  instnmient.  This  is, 
perb^ts,  not  a  proainng  scheme  ;  but  the  idea  is 
thrown  oat  in  the  bop*  that  some  one  mar  improve 
npon  it,  and  devise  means  for  giving  emdenoy  to 
the  really  valuable  portion  of  so  noble  oo  under- 
taking. 

A  word  in  oonolnsion  as  to  Dr.  Ussher's  excel- 
lent "  Advioe."  I  had  no  idea  that  these  lines 
proceeded  from  so  venerable  a  source.  They 
were  given  to  me  many  years  ago  by  Mr.  Lawaon, 
then  of  Hereford,  subsequently  of  Bath,  the  pro- 
prietor of  a  very  line  /-inch  Dollond  achromatic, 
bequeathed  by  him  to  tbe  Qreenwicb  Naval 
School.  Some  of  our  readers  may  perbans  be 
able  to  give  an  accoimt  of  the  present  condition 
and  employment  of  this  instrument,  one  of  tbe 
finest  and  most  expensive  of  its  day,  and  which  I 
have  several  times  used  with  great  pleasnre  in  by- 
gone yeaA.  But  to  retmm  to  ihe  verses :  my 
edition  is  somewhat  different,  and  I  think  with  an 
evident  improvement  in  the  sense  ;  the  last  fonr 
lines  running  thos — 

Not  that  imparted  knowledge  doth 

Diminish  learning's  store. 
But  books,  I  find,  if  often  lent, 

Betnm  to  me  no  more. 

T.  W.  Webb. 


ELECTEICITT— ITS  THEOEY,  SOUEOES 

AND  APPLICATION. 

Br  J.  T.  SPEAOtTE.* 

{Qintintied  from  page  27.) 

IN  ordar  to  examine  intelligeotiythe  wide  and 
interesting  sobjeot  of  Dynamic  Electricity  or 
Galvanism,  probably  the  most  convenient  process 
will  be  to  commence  with  a  few  leading  facts  and 
principles,  then  describe  the  various  forms  of 
battery  derived  from  them,  the  instruments 
neoessary  to  examine  the  actions  of  the  current, 
and  by  their  aid  trace  ont  the  general  laws  and 
fhndamental  principles  of  the  soienoe,  after  which 
the  applications  of  the  foioe  of  which  tha  nature 
ha«  been  thus  examined  will  become  far  more 
intelligible  than  by  piling  up  isolated  facts,  or 
describing  mere  processes,  however  practically 
valuable.  For  the  same  reason,  matters  of  mare 
history  of  discovery,  however  interesting  in  them- 
selves, will  be  left  tmnoticad  unless  they  throw 
light  upon  tbe  subject  itself. 

101.  If  we  place  a  piece  of  ordinary  sheet  sine 
in  a  dilute  acid,  we  find  that  a  tumultuous  action 
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takes  pUoe,  the  zinc  is  dissolved,  and  hydrogen  '  ^ 
gas  is  given  off.  Another  eSect  is  sroduoed  wfaieh  '  *' 
u  seldpm  set  ^Mth  as  it  reqaues  wl^sn  tkis  7 
fundamental  experiment  is  stated,  a*  it  of  ooarr e  ''  *' 
is  in    every  work   on    electricity — as   the   xinc  " 

difsalves,  the  liquid  becomes  heated.  Now  Uiia  "  ' 
last  fact  is  the  one  of  primary  importance ;  for  '' 

with  all  the  similar  fact*  in  chemistry,  it  teoohea  '"' 

us  that  whenever  an  action  takes  place  spon-  - ' 

taneottsly  between  two  substonees,  heat  or  bnce  ] 

is    set    free.      Let   us    examine,    though    only  i 

cursorily,  as  it  must  be  very  oarafully   treated  ^ 

hereafter,  what  occurs  in  this  instance,  and  why 
it  occurs.     The  old  explanation,  and  one  eren  - 1 

now  oommooly  given ,  is  that  the  sine  deoonuMfe  • 
water,  HjO,  gives  off  tha  hydrogen  and  forma 
oxide  of  zinc,  ZnO,  which  is  then  dissolvvd  by 
the  aoid,  forming  a  salt  of  zinc.  The  ti;ae  ex- 
planation is  &r  more  simple  ;  the  acids  are  sab- 
stancesin  which  hydrogen  forms  the  base,  united 
with  a  special  acid  radical ;  hydrogen,  though  • 
gas,  and  one  which  has  nevar  yet  bsen  lignMad 
has  many  chemical  analogies  with  tha  matMS,  and 
indeed,  there  is  good  reason  to  believe  that  it  ia  • 
true  metal,  and  capable  of  assuming  the  solid 
metallic  state  in  alloy  with  some  other  metala 
being  then  a  eonduotor  of  electricity,  and  dis- 
pl^ymg  the  ordinary  physical  oharactsristlcs  of 
metals.  At  all  events,  metals  on  capable  of 
taking  its  place  in  compounds ;  and  thus  in  the 
case  under  consideration,  say  of  zinc  acting  on 
dilute  salphurio  add  E^SOt.  the  metal  simply 
displaces  the  hydrogen  and  converts  the  substance 
into  ZnSO*,  sulphate  of  zino,  iastead  of  sniphate 
of  hydrogen.  If  we  ask.  Why  does  this  oeoor? 
the  ready  reply  is,  boooase  the  affioify  of  zinc  for 
sulphuric  ndical  is  stronger  than  that  of 
hydrogen ;  but  this  is  merelv  stating  the  foot 
itself  again  in  more  high  sounding  words:  it  is  no 
explanation,  because  all  we  know  about  affinity, 
as  It  is  called,  ia  simply  that  the  &ots  it  ezprwsea 
occur  ;  because  if  we  ask  Why  is  the  affinity  «f 
zinc  greater  than  hydrogen?  the  only  and  uaual 
answer  would  be  that  it  is  so  because  it  displaoe 
the  Utter,  thus  working  in  a  viciotu  cirola. 

103.  It  is  requisite  to  clearly  understand  that 
besides  the  material  elements,  fores  enters  into 
tbe  constitution  of  all  bodies ;  all  possess  a 
specific  quantity  of  what  we  know  as  heat,  and 
according  to  the  molecular  thaeries,  tbe  atoms  of 
which  all  substances  are  composed  are  in  a  oon- 
stant  state  of  internal  motion ;  the  amount  of 
that  motion  governing  the  physical  state,  as  solid, 
liquid,  or  gaseous,  and  also  the  chemical  relations; 
affinity  is,  in  fact,  a  function  of  these  motions  ;  tha 
less  the  motion,  the  nearer  the  atoau  approach, 
and  the  greater  the  attraction  Ihsy  exert  on  eaoh 
other.  Hence,  when  what  are  called  higher 
affinitiei  come  into  action,  the  internal  motions 
are  diminished  ;  bat,  as  a  consequence,  this 
motion  becomes  external,  aotive  and  sensible,  in- 
stead of  internal  or  latent ;  and  thus  it  is  thai 
evsry  act  of  chemical  combination  sots  free  foroe 
in  some  form,  usually  as  heat,  while  ev^ry  act  of 
chemical  decomposition  requires  the  supply  of 
foroe  to  re-establish  the  internal  motions,  or  latent 
fbrces,  or,  as  it  is  usn^y  ex;ress?d,  to  overcome 
the  ohemioal  afllnities. 

108.  Thus  when  our  zinc  is  dissolving  it 
gives  off_  hydrogen  and  heat  while  formins  tha 
more  satisfied  compound,  sulphate  of  zinc  If  we 
use  a  piece  of  iron  it  does  the  same,  but  if  we  use 
copper  no  action  occurs,  at  least  to  any  appreci- 
able extent,  but  if  we  use  nitric  aoid  the  ooppar 
is  dissolved.  Now,  if  we  place  in  the  same  sol 
phoric  acid,  copper  and  zino,  but  separate  from 
eaoh  other,  we  see  gas  pouring  off  the  zino  and 
not  from  the  copper,  but  if  we  permit  them  to 
touch  a  new  phenomenon  occurs.  The  gas  ^>- 
pears  to  issue  abundantly  firom  the  copper  ;  stUl 
if  we  examine  the  liquid  we  find  that  no  oopper 
is  dissolving,  while  the  zino  is  dissolving  £aster 
than  before.  Instead  of  allowing  the  two  matols 
to  touch  within  the  liquid,  we  connaet  them  by  a 
wire,  and  we  find  that  this  wire  is  suddenly  en 
dowed  with  extraordinary  properties  ;  if  it  ap- 
proaches a  magnetic  needle  the  earth'a  direotir* 
power  is  superseded,  and  the  needl«  not  longer 
points  N.  and  S.,  but  places  itself  aoioss  tha  wire, 
and  in  different  directions,  according  as  it  is  above 
or  below ;  ir  the  wire  be  coiled  nuod  a  piece  of 
iron,  it  is  endowed  with  pAwarful  mat^netio  pro- 

Senies  ;  if  the  wire  be  out  in  two,  and  its  snda 
ipped  in  liquids,  it  produoas  ohemioal  changes  ia  t 

many  of  these ;    lastly,  the  wire  itself  bseomaa 
hot.    But  in  proportion  as  these  effects  are  deve- 
loped, so  does  the  dlssolriogaincgaiMratelssaaad^  .r-c-T'^-v 
Um  heM  in  the  Uq^ |^jre  have  the expU) Q  [£ 
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auion  of  the  source  of  these  external  actions ; 
tierr  is  no  creation  of  force,  nothing  new  occurs 
J  except  that  under  the  new  conditions  the  force  set 
ffroe  hj  the  combination  of  the  zinc  takes  that 
farm  which  we  call  electricity,  instead  of  the  other 
form  we  call  heat,  and  is  capable  of  manifesting 
iu^U  by  itB  magnetic,  chemical,  or  calorific  effects, 
tboM  fnmifkiDg  the  three  natural  divisions  of  the 
ttod  r  of  dynamic  electricity. 

i04.  The  conditions  under  which  the  force 
takes  Ibie  form  are  a  development  of  those  pointed 
oat  in  Section  26  under  Static  Electricity,  but 
sOR  plainly  evidenced.  The  fundamental  con- 
diriiMi  is  a  complete  circuit  of  molecules,  and  the 
whole  of  conductiag  substances  ;  where  the  elec- 
tricity is  developed  by  chemical  action,  part  of 
tbecireait  must  be  a  liquid — an  electrolyte,  that 
if,  a  substance  whose  molecules  will  readily  assume 
the  condition  of  polarity,  and  break  up  into  two 
distinct  part*. 

This  action  occurs  under  the  influence  of  tbe 
tine,  vrliich,   a*  it  attracts  the  snlphurio  radical, 
tarns  tbe   hydrogen  half  of  the  moleeule  away 
from  itfelf,   and   by  diminishing    tbe    intemai 
attrMtJooa    of  this  first  molecule  disturbs  those 
of  others,  if  there  be  this  complete  chain  pro- 
Tided  along  which  the  force  can  act ;  if  not,  tbe 
bydTogta  simpIy^  escapes,  and  the  heat  is  at  once 
Kt  free.    The  action  can  be  traced  by  the  ordi- 
Bsry  Anemtai.    symbols.      Zn  -f   Hj  3O4   must 
cTiiWnlK  fint   become  Zn     +  SO'H„then  Zn 
Ml  -)-  B&    ^   ^lua  case  the  atoms  of  hydrogen 
>a  vhat  is  called    tuucent,  but  they  instantly 
tarn  a  fit?  moleenle,  -  taking  up  and   rendering 
latnit  that  portion   of  heat  or  force  necessary  to 
ctmrert  then  into  a  gas,  but  before  this  process 
iscompicted  they  are  in  a  condition  of  great  acti- 
lilT,  uid  eof  er  for  combination,  but  as  they  are 
nrriHuded   only   by   molecules,   the    nature  of 
vliich  they  would  not  change — id.,  hydrogen  com- 
pooods,  they  ape  compelled  to  become  free,  but 
»b«e  this  complete  circuit  of  molecules  capable 
of  polansation  and  discharge   is  provided,  this 
irtion   is    dcfwrred  to  the  last ;   molecule  after 
moUcoXe  w  deootapoied,  and  the  hydrogen  is  not 
Rt  free  tftV  \t  itsache*  a  -jioint  at  which  its  tuuceiU 
fxaie^  is  powerleEs  to  df«*a  decomposition,  and 
tbns  in  tbe  combinstioa  imder  examination,  it 
teicbe*  the  copper  pUte  before  it  becomes  free, 
tad  ^oee  Dot  domt  sil  if  it  can  help  it,  for  if  a 
meuUic  aall  U  present  ht  the  copper  plate,  such 
a.5  tapbate  of  copper,    it  displaces  the  copper, 
which  files   itaelf  in  turn  upon  the  superficial 
Bolwuleg  of  the  metallic  plate,    to    which  tbe 
polsriting  force  is  transferred. 

105.  Theee  two  processes  furnish  us  with  a 
uhinl  division  of  generators  or  batteries  into 
ttg  elassM.  1.  Those  in  which  the  hydiogen 
psiaKtfree.  2.  Those  in  which  the  hydrogen 
»  sat  »t  free,  but  displaces  some  other  sub- 
*■«,  luid  this  latter  clau  consists  of  two  kinds, 
**ia  which  one  liquid  fulfils  all  the  require- 
aoB,  and  those  in  which  two  separate  liquids 
svnqaired,  kept  apart  by  s  (Arons  diaphragm 
or^anition. 

Before  examining  these  various  forms,  it  will 
be  M  Weil  to  explain  various  terms  as  to  which 
there  is  mtich  confusion  in  many  minds.  As 
Ifce  action  commences  at  the  snrfsoe  of  eontaol  of 
tfce  line  with  the  sold,  tbe  zino  is  called  the 
fositiTc  metal  or  element ;  and  hence  the  order 
'polarisation  originated  there  in  the  liquid  is 
■*  that  the  positive  or  +  ends  of  the  molecules 
•i  tamed  from  the  zinc,  and  consequently  all 
**  negative  ends,  which  are  the  aoid  radicals, 
■»  turned  towards  it.  This  also  corresponds 
♦fth  the  terms  of  static  electricity,  and  shows  the 
^  onited  to  the  sine  plate  and  called  its  pole, 
■  ••>*  same  electrical  condition  as  the  rubber  of 
'  ?**••  electriral  machine  —  or  negative.  The 
•wrent  passing  through  the  liquid  to  the  copper 
» Mher  collecting  plate  polarises  its  molecules 
*«»  their  —  ends  to  the  liquid,  and  their  -f  or 
^tiTe  ends  towards  its  wire.  Hence  we  have 
■*•  _«inc,  the  positive  metal  pUte,  or  element, 
^  Its  wire,  the  negative  or  —  pole ;  the  copper 
••the  negative  plate  or  metal,  but  the  wire  pro- 
''sding  from  it,  the  positive  or  +  pole.  Fig.  36 
"^  this,  together  with  one  series  of  the 
"•etioDs  shown  in  their  successive  stages. 
^ne  1  exhibits  the  arrangement  before  action, 
««  molecules  indifferent,  the  shaded  part  here, 
*•"  In  all  future  diagrams,  representing  tbe  -)-  or 
■**allic  or  basic  element  or  half;  the  white 
«wj>g  the  —  or  acid  half.  In  line  2  we  see  the 
"^oieculea  polarised  under  the  attraction  of  the 
'•nc ;  in  line  3  the  resulting  discharge,  the  whole 


chain  simultaneously  breaking  up,  one  atom  of 
zinc  forming  a  molecule  of  zinc  sulphate ;  and  at 
the  other  end  of  the  chain,  the  two  atoms  of 
hydrogen,  which  are  equivalent  to  one  of  zino,  are 
set  free,  when  they  satisfy  each  other's  attractions, 
aad  together  unm  a  gaseous  mL>lecute  of 
hydrogen.     This  step  being  reached,  polarisation 
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again  takes  place,  the  moleeules  making  a  semi- 
revolution,  and  resuming  the  position  of  line  2. 
It  will  be  seen  that  this  view  of  the  action  in- 
volves two  exertions  of  force  at  each  stage,  first 
the  mechanical  semi-rerolntion  of  the  molecules 
on  their  axes  j  and,  secondly,  the  overcoming  the 
chemical  attraction  within  the  molecules  ;  and 
this  latter  also  involves  two  separate  actions,  the 
actual  disruption  which  occurs  only  as  to  one 
inolecule  of  the  chain,  and  the  temporai7  disrup- 
tion and  reforming  of  all  the  other  molecules  in 
each  chain.    I  only  indicate  this  now  because  it 


struniont  whera  saline  solulions  are  in  cootict 
with  the  zinc,  it  is  an  improvement  in  anycaso 
e  ccept  the  Daiiiells  cell  charged  with  salts  instead 
of  acid  ;  and  as  zino  is  used  in  almost  all  cells, 
its  properties  should  be  known  before  preparing 
any  forms  of  battery. 

108.  Amalgamation  is  readily  effected  by 
thoronghly  cleanbg  the  zinc  with  a  strong  acid 
;  solution, droppinga  UttlemercuTyonit,andspread- 
ing  it,  and  rubbing  with  a  wad  of  tow  or  ilaimel. 
Sometimes  spots  are  very  hard  to  act  on, 'and 
may  require  thoronghly  scraping,  or  first  .well 
washing  with  caustic  soda,  to  remove  grease. 
When  plates  are  removed  from  a  battery  they 
should  always  be  washed  and  brushed  before  put- 
ting away  ;  and  then  is  the  best  time  to  apply  fresh 
mercury,  if  required.  The  brusliings  should  be 
collected  (which  is  easily  done  by  setting  a  jar 
apart  for  the  purpose  of  washing),  as  they  consist 
very  largely  of  mercury,  which  can  be  removed 
by  distillation,  when  a  quantity  ia  collected.  A 
superficial  amalgamation  is  given  by  immersing 
plates  in  water  in  which  a  little  nitrate  of 
mercury  is  dissolved,  or  corrosive  sublimate  mar 
be  used.  "^ 

Rolled  zinc  should  alirays  be  used  in  preference 
to  cast.  The  latter  is  very  hard  to  amalga- 
mate, and  has  less  electro-motive  power,  butfor 
rods  for  use  in  porous  jars,  and  particularly  with 
saline  solutions,  cast  zinc  is  very  commonly  used. 
Iq  this  case,  great  cai'e  should  be  taken  to  use 
good  zino  cuttings,  removing  any  parts  with 
solder  on  them,  and  u»ing  a  little  nitre  as  a  flux, 
which  will  remove  a  portion  of  the  foreign  metals. 
A  very  pure  zinc  might  be  removed  from  spent 
battery  solutions  by  first  neutralising  thoronghly 
with  zinc  cuttings,  precipitating  with  carbonate 
of  soda  (washing  crystals),  and  then  drying  and 
fusing  with  powdered  charcoal,  thoroughly 
mixed ;  but  the  process  would  hardly  pay. 
Boiled  sheet  zino,  from   one-sixteenth  to  a 


presents  itself,  and'because  the  more  clearly  these '  auarter  Tnnh  Thiok     .,ZS,  T"       r  A 
various  principles  are  seen,  the  more  thoroughly  i  S^'J^u  f^m'Jl  i^    n'   "'   "^T*  ^^ 
the   subect  wUl    be    mastered;    these    various  ^  ^'^i'lT"'  ^""^  ^^.j^^^:  PT  P'"""J 


actions,  however,  will  have  to  be  studied  furthe. 
on,  as  they  constitute  together  the  "  resistance  " 
of  liquids  and  the  internal  resistance  of 
batteries. 

106.  That  this  condition  of  polarization  or 
strain  tending  to  diaruption  really  does  occur  in 
this  case  is  manifest,  because  although  actual  dis- 
ruption can  only  happen  when  the  whole  chain 
is  composed  of  couduoting  materials,  yet  the 
tension  which  tends  to  produce  it  exists  exactly 
as  iu  the  cases  studied  under  static  electricity. 
If  the  two  wires  are  connected  to  any  condensing 
arrangement,  such  as  Fig.  22,  p.  619, Vol.  X.,  the  two 
plotes  will  be  found  to  exhibit  electric  tensioa 
exactly  as  if  they  wore  connected  to  a  machine, 
only  to  a  degree  so  feeble  that  very  delicate  con- 
densing electroscopes  are  required  to  trace  it. 
This  indicates  the  existence  of  the  complete 
chain,  the  air  or  dielectric  between  the  pUtes  of 
the  condenser  being  polarised  ;  connect  the  plates 
by  a  conductor,  and  discharge  and  current  are 
produced. 

107.  The  force  generated  by  a  chemical  action 
depending  on  the  degree  of  that  action,  the 
generating  substance  is  best  which  has  the 
greatest  attraction  for  the  radical  of  the  acid,  but 
practical  considerations  limit  us  to  iron  and  zinc 
as  the  cheapest ;  both,  however,  have  the  draw- 
back that  they  maintain  their  action  whether 
we  want  the  force  they  can  give  us  or  no  ;  but 
pure  zino  is,  however,  very  slightly  acted  on, 
except  when  the  conducting  circuit  is  closed, 
while  ordinary  zinc  is  continuously  dissolved! 
The  reason  of  this  dilference  is  by  no  means 
clearly  known  ;  though  it  is  usually  attributed  to 
the  presence  of  foreign  metals,  setting  up  little 
local  circuits  ;  but  it  has  been  discovered  that 
common  zinc,  when  amalgamated  with  mercury, 
is  not  to  be  acted  on,  and  this  seems  to  render 
this  explanation  somewhat  doubtful.  However, 
a  well  amalgamated  plate  is  scarcely  acted  on  in 
dilute  sulphuric  acid,  but  the  presence  of  hydro- 
chloric acid  nearly,  and  of  nitric  acid,  and  metallio 
salts,  entirely  does  away  with  the  protection, 
which  appears  to  depend  chiefly  on  the  adhesion 
of  a  film  of  hydrogen  gas  to  the  surface,  so  pre 
venting   contact  with  the   liquid.      When     " 


-       .  The 

simplest  way  to  cut  it  to  size  is  to  scratch  a 
groove  with  a  steel  point,  such  as  a  bradawl,  run 
first  acid  solution,  and  then  mercury  along  this 
groove,  and  allow  it  to  penetrate  ;■  then  repeat 
the  process  on  tbe  other  side  ;  when  the  metal 
is  easily  broken.  Zinc  possesses  a  peculiar  pro- 
perty of  softening  with  a  moderate  heat,  so  that 
hard  and  brittle  as  the  metal  is,  it  can  easily  be 
bent  up  into  small  cylinders,  if  held  in  front  of  a 
good  fire  till  too  hot  to  handle  with  the  naked 
hand,  and  then  bent  round  a  piece  of  wood  or 
metal. 

(To  be  eoutintied.) 


MECHANICAL  MOVEMENTS.* 
{Continued /ran page  53.) 
(Illuftrated  on  page  76.) 

16.  The  external  and  internal  mutilated  cog. 
wheels  work  alternately  into  the  pinion,  and  give 
slow  forward  and  quick  reverse  motion. 

17  and  18.  These  are  parts  of  the  same  move- 
ment, which  has  been  used  for  giving  the  roller 
motion  in  wool-combing  machined.  The  roller  to 
which  wheel  P  (1£),  issecuredis  required  to  make 
one-third  a  revolution  backward,  then  two-thirds 
of  a  revolution  forward,  when  it  must  stop  nntil 
another  length  of  combed  fibre  is  ready  for 
delivery.  This  is  accomplished  by  the  grooved 
heart  cam,  C,;D,  B,  e  (17),  the  stud,  A,  working  in 
the  same.groove  ;  from  C  to  D  it  moves  the  roller 
backward,  and  from  D  to  0  it  muves  it  forward, 
the  motion  being  transmitted  throngli  the  catcb 
G  to  tbe  notch-wheel,  F,  on  tbe  roller-shaft,  h! 
When  the  stud.  A,  arrives  at  the  poiut,  e,  in  the 
cam, a  projection  at  the  back  of  the  wheel  which 
carries  the  cam  strikes  the  projcL-ting  piece  on 
the  catch,  G,  and  raises  it  out  of  the  notch  in  the 
wheel,  F,  so  that,  while  the  stud  is  travelling  in 
the  cam  from  e  to  C,  the  oatoh  is  passing  over  the 
plain  surface  betwfcu  the  two  notches  ia  the 
wheel,  F,  without  imparting  any  motion  j  but 
when  stud.  A,  arrives  at  the  part,  C,  the  catch  has 
dropped  into  another  notch,  and  is  again  ready  to 
move  wheel,  F,  and  roller  as  required. 

19.  Variable  circular  motion  by  crown-wheel 


and  pinion.  The  crowa-wbeel  is  pUcsd  eooentri- 
circuit-is  closed,  the  hydrogen  is  transferred  to  i  ^a^g^s  """ '^''  "«"^««'»'*  ""^'-«  ^^ 
^^\-^^!t"'  '''2>'  *°^  the  protection  is  removed  |  20.  The  two  crank-shafts  are  paraUel  in  direc- 
wlule  the  conditions  of  discharge  bring  fresh  tion,  but  not  in  line  with  each  ofher.  The  re«- 
sctions  into  play.  Amalgamatiou  also  renders  lution  of  either  will  communicate  motion  to  the 
the  zinc  a  better  source  of  electricity,  as  it  is  more  other  with  a  varying  vcl.Kiitv,  for  the  wrist  of  one  •->.  t 

n^r^^j^it^^tS-in^i^^^i^K  .isjwsT^s  by  Google 


BNOUSH  MEOHANIO  AND  MIRBOB  OF  S0I£N0E. 


[Afbil  15,  1870. 


c:«  k  working  in  the  dot  of  the  other  is  con- 
tiimally  cbangixg  its  dlatanoe  from  the  ihaft  of 
tLe  latter. 

21.  Irregular  circular  motion  imparted  to 
whret,  A.  C  is  an  elliptical  spor-gear  rotating 
round  centre,  D,  and  is  the  driver.  B  is  a  smalt 
pini  n  wiiL  teeth  of  the  some  pitch,  frraring  with 
C  The  centre  of  this  pinion  is  not  fixed,  but  is 
carried  hj  an  arm  or  from 3  which  ribratei  on  a 
centre,  A,  so  that  as  C  lerolres  the  frame  rises 
and  falls  to  enable  pinion  to  remain  in  gear  with 
it,  notwilhstandiog  tiie  variation  in  its  radius  of 
contact.  To  keep  the  teeth  of  C  and  B  in  gear  to 
a  proper  depth,  and  prevent  them  from  riding 
over  each,  wheel,  C,  has  attached  to  it  a  plate 
which  extends  beyond  it  and  is  fumished  with  a 
groove,  ff,  h,  of  similar  elliptical  form,  for  ihe 
reception  of  a  pin  or  small  roller  attached  to  the 
vibrating  arm  concentric  with  pinion,  B. 

22.  If  for  the  eccentric  wheel  described  in  the 
la't  figure  an  ordinary  spnr-gear  moving  on  an 
eccenltic  centre  of  motion  be  sabstituted,  a 
simple  liuk  connecting  the  centre  of  the  wheel 
with  that  or  the  pinion  with  which  il  gears  will 
maintain  proper  pitching  of  teeth  in  a  more 
simple  manner  thin  the  groove. 

23.  An  arrangement  for  obtaining  variable 
circular  motion.  The  sectors  are  arranged  on 
different  plancn,  and  the  relative  velocity  changes 
'according  to  the  respective  diameters  of  the 
sectors. 

24.  This  represents  an  expanding  pnlley.  On 
tnr.iing  'pinion,  d,  to  the  right  or  left,  a  similar 
motion  is  imparted  to  wheel,  c,  which,  by  means 
«f  curved' slots  cnt  therein,  thrusts  the  studs 
fnstcned  to  arms  of  pulley  outward  or  inward, 
thns  augmenting  or  diminishing  the  size  of  the 
pnlley. 

25.  Intermittent  circular  motion  of  the  ratchet- 
wheel  from  vibratory  mo. ion  of  the  arm  carrying 
a  pawl. 

26.  This  movement  is  designed  to  double  the 
^pecd  by  ge^rs  of  equal  diameters  and  numbers 
>t  teeth — a  result  one  generally  supposed  to  be 
impossible.  Six  bevel-gears  are  employed.  The 
^ear  on  the  shaft,  B,  is  in  (rear  with  two  others — 
one  on  the  shaft,  F.  and  the  other  on  the  same 
hol'ow  ehnft  with  C,  which  turns  loosely  on  F. 
Tlie  (tear,  1),  is  carried  by  the  frame.  A,  which, 
I'eing  fast  on  rhe  shaft,  F,  is  made  t»  rotate,  and 
there 'ore  takes  round  D  with  it.  E  is  loose  on 
ih>f  khaft,  F,  and  gears  with  D.  Now,  saprose 
the  two  giars  on  the  hollow  shaft,  C,  were 
removed  and  D  prevented  from  turning  on  its 
axis  ;  one  revolution  given  to  the  gear  on  B  wonld 
cnuie  the  frame,  A,  also  to  receive  one  revolution, 
and  as  this  frame  carries  with  it  the  gear,  D, 
jfcni-ing  with  E,  one  revolution  would  ha  imparted 
)•' E  ;  but  ii  the  gears  on  the  hollow  shaft,  C, 
Were  reiilicc'l,  U  would  receive  also  a  revolution 
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on  its  axis  daring  the  one  revolution  of  B,  and 
thus  would  produce  two  revolutions  of  E. 

27.  Represents  a  chain  and  chain  pulley.  The 
links  being  in  different  planes,  spaces  are  left 
between  them  for  the  teeth  of  the  pulley  to  enter. 

28.  Another  kin<l  of  chain  and  pulley. 

29.  Another  variety. 

30.  Cii-cnlar  motion  into  ditto.  The  connect- 
ing-rods are  so  arranged  that  when  one  pair  of 
connected  links  is  over  the  dead  point,  or  at  the 
extremity  of  its  stroke,  the  other  is  at  right 
angles  ;  continuous  motion  ia  thus  insured  with- 
out a  fly-wheel. 

(7b  be  etntinued.) 


THE  TROTTING  VELOCIPKDE. 

THIS  invention,  patented  by  J.  H.  Fairbaim. 
of  Soathampton, relates  tooertaio  improve- 
ments in  the  construotion  of  bicycles,  tricyclMs,or 
fonr-wheelad  machines,  the  objects  being  to  dis- 
pense entirely  'with  pedomotive  and  manumotive 


power  as  heretofore  applied,  and  to  operate  the 
propulsion  by  a  motion  of  tbe'  body  of  the  rider 
similar  to  that  made  n^e  of  in  riding  a  horse. 
Tbe  patentee  proposes  to  apply  to  the  cranks 
ounnectiog  rods  ascduiling  to  pivoted  junctions  an 
oscilluting  levers  set  on  bearings  on  the  socket, 
through  which  the  stem  of  the  guiding  wheel  or 
wheek  is  passed,  and  to  which  socket  the  main 
bar,  bars,  or  frume  forming  the  body  i,f  the 
machine  are  fixed,  wrought,  or  attached.  In  a 
b'cycle  this  bar  would  extend   to  a  fork  in  order 


to  contain  the  trailing  wheel,  bat  in  tricyo'es,  to 
which  this  invention  is  mere  particularly  appli- 
cable, a  curved  or  semicircular  extension  is  to  be 
made,  the  extremities  of  which  are  caused  to  rest 
on  the  crank  shaft  by  suituble  jonmals  or  bear- 
ing.4.  One  of  the  oscillating  levers  is  provided 
with  a  saddle  or  seat ;  this  lever  is  home  above 
the  second,  which  has  a  stirrup  or  foot  support 
cu<pended  therefrom.  The  rider  raises  himself 
from  the  saddle  and  rests  all  his  weight  on  the 
stirrup,  thereby  throwing  down  the  crank  con- 
nected to  its  lever,  and  thus  when  the  opposite 
crank  has  risen  and  is  passing  over  its  centre  the 
rider  seats  himself  in  the  saddle,  which  has  risen 
to  an  elevated  position,  and  consequently  the 
crank  conuected  to  its  lever  is  in  turn  forced 
down,  and  so  on  successively,  thns  propelling  the 
velocipede  by  the  cranks  with  tbe  mere  weight 
and  moUon  of  the  body.  Mr.  Fairbaim  idso 
proposes  to  employ  a  three-throw  axle  orank  to 
machines  to  be  worked  on  the  above  principle. 
In  bicycles  the  ooAneoting  rods  would  be  bent  or 
arched  from  tbe  oeoillating  levers,  and  then  extend 
vertically  or  obliquely  to  the  cranks,  so  as  to 
freely  pass  one  on  each  side  of  the  driving  wheel, 
but  in  tricycles  they  would  extend  in  a  direct  line 
to  the  crank  shafL  The  guiding  handle  may  be 
of  any  convenient  form,  the  transverse  double 
handle  being  preferable  as  a  steadying  support. 
Tbe  saddle  lever  would  be  of  course  central  in  the 
three-throw  michine,  the  stirrup  levers  work  ng 
one  on  each  side,  and  the  angles  of  their  cranks 
may  be  made  to  correspond,  if  desired,  so  that 
both  feet  may  operate  with  equal  power  at  eaeh 
forward  motion,  instead  of  slightly  in  advance 
tbe  one  of  the  other,  in  which  oase,  which  is  pre- 
ferable, the  sticrup  rod  or  bearer  ia  in  one  and 
the  same  line.  Fig.  1  represents  a  side  elevation, 
and  Fig.  2  a  plan  of  a  tricycle  aonstructed  on  the 
last-men tion»l  principle  The  hollow  stem  a 
through  which  tbe  guiding  pillar  b  is  passed 
receives  the  main  bar  or  frame  e  of  the  tricycle, 
above  which  on  pivoted  joints  d  d  the  saddle 
lever  e  and  stirrup  levor/  are  set ;  g  is  the  saddle, 
an  *  A  A  the  connecting  rods  to  the  three-throw 
crank  t,  and  k  is  the  connecting  rod  from  the 
crank  to  the  stirrup  lever  /.  In  Figure  2  the 
form  of  this  conneoing  rod  ia  shown  consisting 
of  a  bracket,  through  which  the  main  bar  passes, 
whereby  a  free  vertical  motion  is  afforded  to  the 
stirrnps  or  fi>ot  bearers/i.  The  bracket  or  com- 
pound rod  i'  is  capable  of  adjustment  on  tbe 
lever  /  by  means  of  the  sliding  socket  ]t\  and 
bolts  and  scrtw  nuti,  in  crder  to  set  the  siirrnp 
bearer  further  from  or  nearer  to  the  rider's  seat 
The  bearer  is  also  capable  of  adjnstmeut  in  the 
slot  {,  Fig.  1,  to  suit  the  rider.  Tno  wheels  maf 
be  made  with  iron  spokes  doubly  di>he'l,  i<nd  set 
in  an  iron  or  metal  nave  or  box,  as  shown,  or  the 
spokes  a-:d  nave  '■yrg!ffZ?fv.-'S^--J5-'t!KJ' 
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I  .tecTinK  Handle.     On  the  wme  pnnciple  can  also 

Lbe  made  a   tricycle  with  a  three-throw  crank, 

anring  the  two  aide  cranks  to  be  worked  by  dopli- 

ate  siirrop  le»ers  and  connecting  rods,  one  on 

Hde  of  and  below  the  main  \<nT,  the  etirrnp 

rt-arer   connecting  the    two   transversely;    the 

■addle  le»€x  is  then  connected  by  one  rod  to  the 

central  crank.      The  method  of  working  is  the 

game    bat  in  some  cases  the  latter  arrangement 

would  bo  preferred,  bi^anse  the  pressure  of  the 

feet  on   the  stirrup  bearer  would    be    thrown 

eavalW  on  the  two  external  cranks  instead  of  on 

Um  osntral  crank,  as  first  described,  and  oonse- 

nnently  a  jtreater  steadiness  of  travel  would  be 

dFeet^     In  the  application  of  this  invention  to 

bierclea  it  would  be  necessary  to  apply  a  double 

cnak  on  each  side  of  the  driving  wheel,  and  to 

brine  two  sets  of    connecting    rods    or  levers 

tluneto  ;  one  set  from  the  saddle  bar  or  lever,  and 

the  other  from  the  stirrup  bearers,  the  operation 

of  working  being  the  same. 


THE 


"BNaLISH    MBCHANIC" 
PEPB. 


BLOW- 


BTCAETAIK  OLIVBB  HALDAKB  ST0KK8  (LATE) 
SOYAL  EKOINEXBS. 

THIS  blowpipe  consists  of  two  eoncentric 
copper  flinders  A  B  F  E  and  M  K  8  K, 
•which  are  brased  together.  A  small  tube  EFT 
"W  runs  npon  the  outside  of  the  outer  vessel   (as 


lazzLB 


by  which  he  pitipols  his  automaton  carriage  are 
shown  in  the  drawing  ;    they  are,  A  shaft  of  the 
driving  •priog;   B   winding    np  movement  ;C 
small  pinion  ;    D  large  drivioff  wheel ;    K  fly 
wheel  J  F  fork  j  O  shaft  ;    H  revolving  axle  on 
whidi  the  carriage  wheels  are  keyed  ;  I  toothea 
steering  gear  ;  J  steering  lever ;    K  connectmg 
rods  ;  L  cover  of  spring  barrel  to  prevent  acci- 
dent should  the  spring  break  ;  K  driving  spring. 
The  shaft  A  of  the  driving  npring  R  gives  motion 
to  the  toothed  wheel  D,  which  governs  the  pmion 
C,   and  thus   turns  the   shaft  G.      This    shaft 
governs  the  cnnneoting  rods  K  K,  which  in  their 
turn  drive  the  revolving  axle  H.    The  pmion  on 
the  steering  lever  J  gears  with  the  piece  I  and 
permits  the  orriago  being  guided  in  any  desired 
direction.    The  nse  of  the  forked  piece  P  is  for 
starting  and  stopping  the  machine,  and  the  fly 
wheel  E   serves  for  backing  or  advancing  the 
carriage.     The  whole  of  the  mechanism  is  on  the 
fore  carriage,  by  the  driver's  srat.      The  carriage 
must  be  provided  with  an  ordinary  brake,  to  be 
used  when  reqnired. 


shown  at  D  in  plan)  and  parsing  along  the  inner 
tnrfare  of  the  bottom  nf  the  outer  cylinder,  is 
turned  upwards,  as  at  W  T.  The  space  between 
the  two  cylinders  holds  the  spirit  or  naphtha  to  be 
burned,  which  is  introduced  at  A.  A  small 
qoanti^  of  spirit  is  then  placed  in  the  inner 
cylinder,  as  at  P  Q.  This  spirit  being  ignited 
will  beat  the  spirit  in  the  place  between  the 
cylinders,  and  give  a  powerful  jet  of  flames  at  X. 


SELF-PROPELLING  VEHICLES. 

LETTERS  PATENT  have  been  granted  to 
Ferdinand  Constant  Colney,  of  Pai  if,  for  the 
invention  of  "improved  mechanism  for  the  pro- 
pulsion of  vehicles."  The  patentee  asserts  that 
his  automaton  carriage,  set  on  four  wheels,  will 
carry  at  least  three  persons,  may  travel  from 
Dine  to  ten  miles  an  hour,  the  driving  spring 
TCqnires  winding  up  but  once  an  hour,  and  as  this 
winding  may  be  effected  while  the  carriage  is  in 
motion,  it  causes  no  interruption  of  the  journey. 
The  pieces  composing  the  improved  mechanism 


HALLEY'S    COMET. 

(Continued  from  page  51.) 

By  OitiCBON. 

THE  comet  did  not  attain  a  suffiaient  elonga- 
tion from  the  Sun  to  admit  of  observation 
till  the  last  week  of  March,  1795.  La  Nux,  at 
the  Island  of  Bourbon,  detected  it  on  the  26th, 
and  Messier  on  the  31st  of  March.  On  this 
occasion  Delisle  permitted  Messier  to  give  notice 
of  his  discovery,  and  a  formal  announcement  of 
the  reappearance  was  made  on  the  1st  of  April. 
The  Southern  Declination  soon  became  too  great 
to  admit  of  observation  in  the  latitudes  of  Parts, 
and  observations  were  disoontinned  towards  the 
end  of  the  month.  In  the  meantime,  however, 
the  observers  of  Lisbon,  Toulouse,  and  various 
other  places  had  secured  valuable  observations, 
and  while  the  comet  did  not  risa  to  the  observers 
of  Europe,  La  Nux,  as  already  mentioned,  in  the 
Island  of  Bourbon,  devoted  his  attention  to  it, 
and  its  place  was  also  noticed  by  Father 
CoBurdoux,  atPondicherry.  In  the  beginning  of 
May  its  motion  again  brought  the  comet  within 
the  reach  of  European  observatories,  and  Messier 
and  others  continued  to  watch  it  till  the  3rd  of 
June,  when  it  finally  vanished,  never  to  reappear 
till  that  generation  should  long  have  passed 
away. 

If  onr  readers  will  take  the  trouble  to  add  on 
seventy-seven  years,  which  is  about  the  average 
length  of  a  revolution,  they  will  find  that  about 
the  year  1835  its  reappearance  might  be  again 
anticipated.  Several  mathematicians  who  were 
already  celebrated  for  their.analytical  reaeorohei, 
proposed  to  themr elves  the  task  of  computing  the 
amount  of  planetary  disturbance  that  the  comet 


6ELF-PR0PELLINa  VEHICLES. 

most  undergo  in  the  oourse  of  its  long  revolution, 
while  hidden  from  the  sight  of  the  inhabitants  of 
this  little  sphere.  Were  it  ad  missible  in  a  short 
paper  like  the  present,  it  would  be  a  pleasant 
task  to  dwell  upon  the  power  of  analysis  that  is 
evidenced  by  the  capability  of  following  a  comet 
in  its  tedious  course  round  the  snn,  in  a  path 
that  renders  the  oomet  so  long  invisible,*  from 
a  few  observations  made  at  the  time  that  it  is 
within  sight,  and  to  be  able  to  prediot  with  cer- 
tainty the  place  that  the  comet  ooou  pies  in  spuee, 
at  any  moment  of  its  revolu'ion,  the  time  of  its 
return,  and  the  position  it  will 
then  assume.  A  glance  at  the 
accompanying  figure  will,  how- 
ever, snow  to  those  that  have 
honoured  me  wi'h  their  atten- 
tion, the  difBculty  of  the  ease 
far  more  plainly  than  I  can 
put  it  in  a  few  words.  The 
ellipse  represents  the  path  of 
the  comet,  Uie  small  circle  at 
the   perihelion    extremity,    the 

I  course  of  the  Earth  round  the 
Sun.    The  eomet  was,  perhaps, 
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observed  (roughly,  as  we  should 
coosider  now)  a  short  dis- 
tance on  either  side,  beyond  the 
small  circle  representing  the 
earth's  orbit.  The  problem  is 
to  determine,  from  the  know- 
ledge of  its  motion  in  this 
short  arc,  the  remaining  part 
of  the  curve,  subject,  as  it  is, 
to  alterations  at  every  moment 
from  the  various  planets  whose 
arcs  are  shown  in  the  diagram. 
All  honour  is  due  to  the  pro-  aphii-iow 
found  intellect  and  persevering 
industry  of  thoeo  who  have  devoted  their 
energies  to  the  solution  of  the  problem,  nnd 
brought  their  investigations  to  a  successful  ittue. 
Let  us  proceed  to  mention  those  who  have  con- 
sidered the  problem,  and,  briefly,  the  means  that 
have  been  employed  to  solve  it. 

So  early  as  the  year  1817,  the  intere.<ting 
question  of  the  perturbations  of  Halley's  Comet 
began  to  interest  the  astronomers  of  that  peritid. 
The  Academy  of  Sciences  of  Turin  proposed  the 
sueoessfnl  investigation  of  this  subject  for  their 
prire,  and  the  late  Baron  Damoiseau  Wiis  the 
successful  competitor.  Before  proceeding  to  give- 
an  account  of  the  method  pursued  by  Baron- 
Damoiseau,  it  is  necessary  to  say  a  few  words' 
concerning  the  advance  of  analytical  science  since- 
the  days  of  Clairaut's  investigation.  The  theory 
of  perturbations  of  comets  received  its  greatest; 
improvement  at  the  hands  of  Lagrange,  in  a 
masterly  memoir,  which  gained  the  piiie  pro- 
posed by  the  Academy  of  Sciences,  in  1780,  and 
which  may  be  regarded  as  finally  settling  tlio 
dfiHcult  problem.  "Doubtless,"  says  Ponte- 
ooulant,  "  one  might  wish  for  a  method  of  deter- 
mining these  perturbations  in  which  the 
numerical  application  could  be  more  simple,  but 
by  the  very  nature  of  tho  difBcutties  that  the. 
question  presents,  it  appears  to  me  doubtful 
whether  it  will  ever  be  attained,  and  that  for  a 
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ong  time  yet  the  patience  of  the  calculator  will 
have  to  svipply  the  iraperft>ction9  of  analysii." 
The  method  employed  by  Baron  Damoiseau  it 
very  nearly  identical  with  that  sUKgeated  by 
Lagrange.  It  will  be  remembered,  when  hinting 
at  the  method  pursued  by  Clairaut  in  this  diffi- 
cnlt  subjeet,  we  "pointed  out  that  there  waa  a 
difference  between  computing  the  perturbations 
of  a  comet  and  thoee  of  a  planet,  though  the 
effect  is  produced  by  the  same  cause  in  both  oaser. 
In  planetary  perturbations  it  is  possible  to  inte- 
grate the  differential  Tariations  of  each  of  the 
elements  of  the  orbit,  but,  in  tbo  case  of  a  comet, 
the  eccentricity  is  so  large,  and  the  inclination  to 
the  ecliptic  varies  to  infinity,  that  it  is  not  pos- 
sible to  develop  the  disturbing  function  in  a 
series  ananged  according  to  the  (isoending 
powers  of  these  quantities,  and  we  must  forego 
the  advantage  of  having,  as  a  means  of  deter- 
mining the  inequalities  of  couiets,  forraulie, 
which,  as  in  the  cose  of  planets,  embrace  an  in- 
definite number  of  revolutions,  and  need  only 
numerical  substitutions  to  give  the  Kought-for 
results.  In  order  to  integrate  the  differential 
formula)  of  the  elements  of  the  disturbed  orbit, 
recourse  must  be  had  to  a  method  of  approxima- 
tion, known  to  astronomers  as  the  method  of 
meehanical  guadratiirei.  This  method  consists 
of  dividing  the  curve  described  by  the  comet  into 
small  portions,  in  which  the  alterations  produced 
by  the  disturbing  forces  on  each  element  of  the 
orbit  can  be  computed.  Suitable  formulae  pro- 
vide the  calculator  with  the  means  of  computing 
from  these  disturbed  segment*  the  total  variation 
of  the  elements  in  the  interval  comprised  between 
the  two  extremities  of  the  arc  of  the  trajectory 
that  is  being  considered.  By  these  means  the 
astronomer  knows  the  alteration  of  the  elliptic 
elements  of  the  orbit  between  two  consecutive 
passages  of  perihilion.  Of  course,  since  the  only 
object  is  to  divide  the  path  of  the  comet  into 
small  segments,  this  can  be  effected  either  by 
equal  portions  of  time  or  equal  portions  of  arc  of 
eccentric  anomaly.  In  either  case,  the  amount  of 
interval  is  left  to  the  discretion  of  the  calculator. 
The  method  of  mechanical  quadratures  must  be 
adopted  while  the  comet  is  pursuing  that  portion 
of  it*  path  near  the  Sun,  but  for  the  parts  distant 
from  the  Sun  an  approximate  solution  is  obtained 
by  supposing  the  mass  of  the  Sun  and  pUnets 
collected  at  I  heir  centre  of  gravity,  and  I>agrange 
gave  expressions  by  the  quadration  of  which  the 
process  is  made  accurate.  He  demonstrated  also 
that  without  considerable  error,  expressions  may 
bo  found  for  these  last-mentioned  terms  which 
will  be  intcgrable.* 

Damoiseau  has  applied  the  method  of  quad- 
ratures throughout  for  etjual  intervals  of  eccentric 
anomaly,  and  computed  (he  effect  of  Jupiter, 
Saturn,  and  Uranus  only,  from  1682  to  1835.  Sub- 
sequently he  calcuUited  the  disturbing  effect  of 
the  Earth.  In  the  first  half  of  the  first  revolution 
be  appears  to  have  employed  the  elements  deduced 
from  the  observations  of  1682,  and  in  the  latter 
half  the  elements  deduced  from  the  observations 
of  1759.  In  the  second  revolution  the  elements 
are  altered  for  eveij  30°  of  eecentrio  anomaly. 
These  alterations  do  not  appear  to  be  sufficiently 
frequent.  As  the  result  of  Damoiseau's  calcula- 
tions, he  predicted  the  return  of  the  comet  to 
perihelion  on  the  Ith  of  November,  1885,  at  8b. 
P.M.,  Paris  mean  time. 

Some  years  later  a  saoond  attempt  to  deter- 
mine the  perihelion  passage  wae  made  by  Fonte- 
coulant.  In  narrating  the  history  of  the  calcula- 
tions of  this  comet  in  a  chronological  order,  we 
should  have  mentioned  that  Burckhardt  com- 
puted with  admirable  precision  the  elements  of 
the  orbit  from  Flnmsteed's  observations  in  1G82, 
and  Messior's  in  1739.  From  these  element* 
Fontccoulant  endeavoured  to  dot^ermine  the  path 
of  the  ellipse  that  would  be  described  in  1835. 
It  would  be  to  lengthen  out  this  paper  \o  a 
tedious  length,  to  pursue  the  course  of  Fonte- 
ooulant  in  his  elaborate  calculation.  His  method 
is  that  of  Lagrange,  adapting  quadratures  | 
throughout.  The  result  to  which  his  ilnal  calcu- 
lations led  him  waa  that  the  comet  might  be 
expected  to  approach  nearest  the  Sun  oti  No- 
vember, 12d.  17h.  Paris  mean  time,  or  about 
a  week  later  than  the  epoch  assigned  by 
Damoiseau. 

Bnt  the  investigation  on  which  is  bestowed  the 
greatest  care,  and  the  one  "  that  is  most  remark- 
able idi  the  extraordinary  completeness  of  its  de- 
tail, for  the  pains  taken  to  include  every  possible 

*  Memoir  Roj.  Ast.  See,  Vol.  IV. 


sourca  of  perturbation,  without  regard  to  the  nu- 
merical labour,  and  for  the  masterly  manner  in 
which  the  whole  of  the  vast  work  is  conducted," 
is  undoubtedly  that  of  Professor  Rosenberger. 
"  So  complete,"  remark*  the  present  Astronomer 
Royal,  "are  the  whole  of  these  computations,  that 
if  names  were  taken  not  from  the  discoveries  of 
these  bodies,  or  from  those  who  conjecture  their 
identity,  bat  from  those  who  from  accurate  cal- 
culation on  an  uniform  system,  combine  the  whole 
of  onr  information  relating  to  them,  we  should 
call  this  body  not  Ealley's,  but  Rosenberger's." 
He  first,  and  with  the  greatest  oare,  computed  the 
element*  of  the  orbit  from  all  the  observations 
that  were  made  at  the  apparition  in  1682.  Simi- 
larly, the  observations  of  1759  were  diseoued, 
and  from  the  method  adopted,  very  great  accuracy 
was  obtained  for  the  discussion  of  the  next  period, 
from  1759  to  1835.  The  perturbations  of  all  the 
planets  (Neptune,  at  that  date,  remained  to  be 
discovered)  were  computed  with  great  precision, 
with  the  exception  of  about  60°  of  eccentric 
anomaly,  when  the  position  of  Jupiter  was  such 
as  to  produce  great  disturbance,  and  which  could 
not  be  calculated  with  the  same  admirable  degree 
of  precision  witliout  a  more  accurate  knowledge 
ofthe  comet's  orbif.  For  these60°  of  eccentric  ano- 
maly, Kosenberger  assumed  Damoiseau's  results, 
and  the  general  effect  of  perturbation  is  very  ac- 
curately det«rmined.  Nor  did  Rosenberger  for- 
get the  effect  of  suoh  a  medium  as  Professor 
Encke  had  demonstrated  to  exist.  He  computed 
that  the  effeot  of  suoh  medium  would  be  to  ac- 
celerate the  return  of  the  comet  by  about  a  week. 
The  Earth  bastenei  the  perihelion  passage  15| 
days,  Venus  about  5^  days,  and  Mereory 
and  Mars  together  nearly  one  day.  Includ- 
ing all  the  perturbations,  Rosenberger  con- 
cluded the  nearest  approach  to  the  Sun  would 
take  place  on  November,  3d.  19h.,  Paris 
time.  Neglecting  the  amount  of  acceleration, 
due  to  the  existence  of  the  ethereal  medium,  the 
time  of  perihelion  was  expected  at  November, 
lid.  Oh.  Pari*  time. 

But  one  more  effort  to  determine  the  elements 
of  the  appearance  in  1835,  remains  to  be  men- 
tioned, that  of  Dr.  Lehmann,  which,  though  in 
some  respects  inferior  to  that  of  Rosenberger,  yet 
demands  very  great  praise.  The  distinguishing 
characteristic  of  the  mvestigation  lies  in  the  fact 
that  the  computer  has  carried  back  the  effect  of 
perturbation  to  the  apparif'on  in  1607,  adopting 
the  method  of  quadratures  by  equal  intervals  of 
time.  This  additional  labour  was  undertaken  to 
detect,  if  possible,  the  effect  of  a  resisting  medium. 
The  predicted  time  of  reappearance  was  by  this 
calculation  later  than  in  any  other — viz.,  Nov.  26. 
The  cause  of  the  discrepancy  is  most  likely  to  be 
found  in  the  foot  that  the  elements  were  not 
changed  sufficiently  often  in  computing  the  per- 
turbations between  1759  and  1835  j  the  frequency 
of  the  change,  as  we  pointed  out,  is  entirely  at  the 
option  of  the  computer. 

The  excitement  that  was  experienced  in  1759, 
at  the  approaching  return  of  this  comet,  was  as 
nothing  compared  to  the  anxiety  that  was  felt  in 
1835,  to  effect  early  observations  of  it.  In 
January,  1835,  Dr.  Olber*  published  a  paper  in 
which  be  expressed  his  opinion  that  the  comet 
would  be  visible  in  the  spring  of  that  year.  His 
conclusions  are  based  upon  facts  drawn  from  the 
experience  of  previous  returns,  assuming  that  the 
comet  has  sustainsd  no  sensible  diminution  of  its 
mass.  The  last  observation  ofthe  comet  in  1759 
was  effected  by  Messier,  when  it*  di*tance  from 
the  Sun  was  about  l'6tj,  and  from  the  earth  1'42 
(the  Earth's  distance  from  the  Sun  being  regarded 
as  unity).  Olbers  remarked  that  about  the  be- 
ginning of  March,  the  comet's  distance  from  the 
bun  and  the  Earth  would  be  nearly  the  same 
=  378.   But  as  the  light  of  a  heavenly  body,  not 

1 

self  luminous,  is  proportioned  to (R  being 

B«D» 
the  Radios  Vector,  and  D  being  the  distance 
from  the  Earth)  the  comet  in  the  beginning  of 
March  would  be  about  30  times  less  bright  than 
when  it  was  last  i'een  by  Messier,  and,  conse- 
quently, the  probability  of  its  being  seen,  small  in 
the  same  proportion.  Nevertheless,  Dr.  Olbers 
urges  on  astronomers  the  necessity  of  continual 
and  careful  sweeping  to  attempt  to  discover  it, 
and  to  aid  in  its  detection,  computed  two  ephe- 
mcrides  on  the  assumption  of  its  perihelion  pas- 
sage taking  place  at  the  Ut  and  11th  of  Novem- 
ber. This  paper  gives  some  idea  of  the  anxiety 
that  wa»  felt  at  its  approach,   for  on   carefully 


going  over  the  paper,  as  it  lies  before  us,  the 
arguments  in  favour  of  its  discovery  seem  -rerf 
small,  and  Dr.  Olbers  must  hare  been  guided 
rather  by  what  he  hoped  tlian  wh^t  he  thought. 

Aided  by  a  powerful  instrument,  and  the  trans- 
parent atmosphere  of  Italy,  Father  Dumoncbel, 
of  the  Collegio  Romano,  detected  the  expected 
comet  on  the  morning  of  the  Gth  of  August,  doee 
to  the  coiiipnted  place,  the  error  amountin);  to 
about  seven  minute*  of  arc  in  Right  Ascension, 
and  seventeen  minutes  of  deelioation.  (To  euefa 
of  our  renders  who  have  no  idea  of  ap»oe  meaanred 
on  the  sky,  we  may  say  that  that  distance  is 
rather  more  than  a  semi-diameter  of  the  moon.) 
Rapidly  the  attention  of  other  observers  was  cao- 
oentrated  on  the  welcome  visitor,  and  obssrratioB* 
were  showered  in  from  all  part*  of  Europe,  Sir 
James  South  and  Captain  Smyth  repceeenliag 
English  activity  on  this  subjeot.  The  reduction 
of  the  observations  shows  the  16th  November  to 
have  been  the  day  when  the  distance  of  the  comet 
from  the  Sun  wa«  the  least,  so  that  the  predic- 
tions of  Rossnbergen  wei«  but  5  days  in  error,  a 
degree  of  approximation  Uiat  can  be  appreciated 
only  by  those  who  have  been  engaged  in  compu- 
tations of  that  long  and  delicate  nature.  The 
Royal  Astronomical  Society  of  England  rewarded 
the  talented  mathematician  with  their  gold  medal 
as  an  acknowledgment  of  his  eminent  services. 

The  comet  ooatinuad  visible  till  the  23nd  of 
November,  when  it*  near  approach  to  the  Sua 
rendered  observation  impossible.  On  the  30th 
of  December,  on  passing  from  the  Sun,  KTeil,of 
Milan,  succeeded  in  obtaining  a  view  of  it,  but 
the  southern  declination  soon  rendered  it  impos- 
sible for  European  observers  to  continue  their 
observations.  At  the  Cape  of  Good  Hope,  Sir 
John  Herschel  and  Sir  Thomas  tlaclear  prose- 
cuted their  investigation  of  its  path  amoog  the 
stars,  till  the  middle  of  May,  when  it  wa*  finally 
lost  sight  of,  till  it  shall  appear  again  in  1911, 
when  this  generation  shall  havepasied  away,  and 
it*  children  be  anticipating  the  infirmities  of 
age. 

(To  be^uAuUd  next  muk^ 


SCIBNCE  FOR  THE  «(HnH>- 

Bx  THE  Rev.  E.  Keksan,  Cuyssjovm  (College. 

{_CantlnHe4  from  pa^H,.) 

THE  definition  being  thus  briefly  explained,  it 
remains  to  see  how  it  contains  (he  U.  and 
I II.  part  of  the  treatise  on  meohanics. 

I.  Force  may  be  prevented  from  having  its 
effect*  by  another  force.  Thus  in  Fig.  1,  the 
force  which  would  cause  the  weight  A  to  fall, 
may  be  counteracted  by  an  equal  weight  B  at  the 
opposite  end  of  the  cord.  There  i*  then  pro- 
duced what  is  called  egtijjiimmm- 

II.  Force  may  be  idloved  (o  ttfive  its  effect 
entirely,  or,  more  or  l«*e  soodified.  Let  the 
weight  B  be  removed.  A  Mis  to  tibe  gRMmd  with 


the  full  force  acting  upon  it.  Let  B  be  replaced 
by  a  small  weight ;  A  now  falls  more  slowly.  Id 
both  coses  there  is  produced  what  is  universally 
called  motion, 

III.  Force  may  be  allowed  to  have  its  effect 
for  a  tlwrt  time,  to  be  overcome  in  its  turn  by 
the  fiirco  which  it  at  first  overpowered.  _  In 
Fig.  II.  is  represented  a  coiled  spring  with  a 
weight  attached.  The  weight  being  raised  and 
let  gently  fjUl,  at  first  the  spring  is  stretched 
beyond  its  position  of  rest,  dotted  coil ;  then  the 
force  of  the  Call  being  exhausted,  the  ooiji*  of  the 
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%>rioK  ncoYST  that  position.  Again  the  weight 
fiJl»,  *nd  again  the  spring  recovers.  This  falling 
tnd  rising  continues  until  the  force  of  the  first 
m  is  worn  out,  hy  cauacg  to  he  seen  later.  Here 
it  produced  vibration. 

Tho  laws  of  I.  are  called  the  equilibnum  ;  or  m 
one  word,  Statics  ;  of  II.,  the  laws  of  motion  or 
Dvnamica  ;  of  III.,  the  Jaws  of  ribration  •,  which 
might  be  entitled  Palmotios.  This  third  point, 
in  practice,  chiefly  regards  aoouotics  (sound),  as 
•hall  be  explained. 

The  three  conditions  of  force,  as  aboTe,  are  to 
be  found  in  the  solid,  liquid,  and  gaseous  state, 
giriog  newidiTi'iona  ;  statics  of  solids  or  Statics  ; 
statics  of  liquids,  Hydrostatics  ;  statics  of  gases. 
Pneumatics  ;  dynamics  of  solids,  or  Dynamics  ; 
drnamica  of  liquids.  Hydrodynamics  ;  dynamics 
of  gases,  Pneumatics;  palmotics  (acoustics)  of 
solids,  liquids,  gases. 


/=•/  e 


Here,  then,  is  the  general  plan  and  diTision  of 
the  subject  matter,  each  point  of  which  shsU  be 
worked  out,  as  far  as  its  importance  may  require, 
and  the  circumstances  permit. 

Chaftxb  n. 

QsxsRMi  Pbopbbties  of  Mattsb. 

It  will  b«  a  giMt  deal  done  towards  oninter- 

rapted    onward    progress     in     the     study    of 

nMehanioal   principle   to  have  a  good  notion  of 

the  many  properties  whi^  bodies  possess.    They 

jsxBj  be  diTided  into  two   classes,  essential  and 

aomdentat    To  those  which  are  more  important 

amongrt  ihem,  will  be  applied  the  form  laid 

down  in  the>xplanation  of  tho.word  study — i.  «., 

tbeir    laws,'  proofs   and   explanation   shall  be 

stodied. 

SsCTioir  I. 

ESSEJTIAL  PBOrEKTIBS  0»  JlATTltB. 

These  ma/  be  taken  singly  or  in  groups,  as 
they  are  more  or  less  important.  Though  these 
latter  may  not  require  details  of  laws,  they  may 
have  appUcations  important  or  interesting. 

§  I.  BXTWBION,  FlQUKE,  IHPEKITBABILITT. 

I.  Extension  if  &b  oeenpying  of  space  by 
length,  breadth,  and  depth.  A  body  cannot  be 
imagined  to  exist  without  these. 

Apph'<stion  I.— Rules,  Meamn*.— What  these 
are  is  sufficiently  understood  fiom  daily  ex- 
perienee,  and  fnmi  treatise*  of  aritiimetio  with 
which  the  student  is  supposed  to  be  &miliar. 
They  are,  in  short,  conTentioaal  means  of  repre- 
•entisg  portions  of  space.  Any  absbract  dboas- 
sion  of  ^is,  or  similar  subjects,  has  no  place  in 
an  elementary  series  of  mechanics. 

AppUeation  II.— Bednoed  Spaoe.— By  tkis  is 
understood  the  proportional  reprasentatioo  of  a 
large  spaoe  by  a  muoh  smaller ;  as,*for  example, 
when  sereral  miUt  of  a  country  are  represented 
by  ■•  niany  iaehes  on  a  map.  And  here  it  is 
most  important  to  remark  that  ihe  mater  the 
difference  (the  greater  the  reduotion)  the  more 
exact  must  the  instrument  be ;  a  very  small 
portion  of  an  inch  maj  canse  great  error. 

Sub- AppUeadsn. — Heavsnly  Space. — The  great 
oxtent  of  the  Hearens,  which  is  represented  by 
verr  small  space  in  our  observing  instruments, 
makes  it  imperative  that  the  greatest  exactitude 
be  obtained  when  there  is  question  of  deolaring 
absolute  space,  otherwise  errors  of  even  millionB 
ot  miles  may  be  admitted. 

Application  UL — Pyramid  s. — Beoentiesearohes 
of  Fiaxzi  Smyth,  hare  oonfirmed  the  opiDion  of 
Mr.  John  Taylor,  of  London,  that  the  Cheat 
Pyramid  of  Xgypt  was  oonstruoted  with  the 
dcsiga  of  fixing  a  system  of  measures  for  the 
human  race.  'Hie  Hebrew  measures,  and  those 
of  many  conntriee,  are  fbimd  to  have  been 
established  upon  this  system. 

IL  Figare  signifles  shape,  form.  Besides  the 
conatlees  figntea  which  art  can  produce,  Nature 


gives  to  many  bodies  a  fixed  determined  form, 
by  what  is  called  ortstollisation.  -This  subject 
has  its  own  place  in  chemistry. 

in.  Impenetrability  signifies  the  impossibility 
of  two  bodies  oeenpying  the  same  space  at  one 
and  the  same  time.  This  is  the  strict,  but  not 
the  ordinary  notion.  When  a  nail  is  driven 
into  a  block  of  wood,  it  is  said  to  penetrate  the 
wood.  Such  is  not  true  ;  the  wood  partides  are 
only  pushed  aside.  Th«  wood  does  not  exist  in 
the  space  oocnpied  by  the  iron.  In  the  Fig.  3 
there  is  no  water  in  the  space  occupied  by  the 
immersed  body  A . 

Bat  of  the  three  states  the  impenetrability  of 
the  gaseous  is  the  most  remarkable,  and  may  be 
shown  mostdistinctlf 
to    the  eye.     Fig.  4  F  I  a  .  *■ 

rep  resents  a  gksfc  re- 
ceiver inverted,  and 
forced  dowd   into  a 
vessel  of  water.  Not- 
withstanding the  ten- 
uity of  the  air,   the 
water  cannot  pass  up 
into  the  receiver,  to 
any     great     height. 
The   air  cannot    be 
pnshed   aside,  it  re- 
sists ;  it  may  bo  fortse  d 
into  a  smaller  com*   ■:  . 
pass;  ityields  slightly,    ; '■ 
as  B  whole,  to  the  ex-    r_ 
temal    pressure     of    = 
the   water,  and    leto  .    .  .  ^    ,    , 

in  a  quantity  varying  with  the  height  of  the 
water,  in  the  outer  vessel.  A  candle  floated 
upon  the  water  helps  to  make  the  inside  level, 
more  apparent  Were  it  not  then  for  this 
making  place,  the  smallest  pin  could  not  be 
forced  into  a  soHd,  or  into  a  rmtll  recipient 
filled  with  a  liquid  or  a  gas. 

§  IL— DiTWpHUxr. 

Matter  can  be  reduced  to  smaller  and  smaller 
dimensions.  The  deUeacy  of  the  instrument 
seems  to  be  the 
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only  limit. 
What  is  possi- 
ble beyond  this 
point  is  of  no 
importance  in 
meefaanica  The 
question  is  left 
then  to  chemical 
and  specalotive 
philosophy.  Di- 
visabilityof 
space  serves  to 
introduce  a  some 
what  important 
instrument. 

Application  I. 
— The  Vernier. 
— The  vernier, 
named  after  its 
inventor,  Pierre 
Vernier  (died 
1687),  is  a  mea- 
sure which, 
withoot  sub-di- 
visions, shows 
certain  fraction- 
al parts  of  a 
given  divided 
6(jaee  exactly,  or 
as  near  as  may 
be  required ;  to 
be  brief  and  clear,  a  fbV  points. 

I.  Construction. — A  measure  is  made,  shorter 
by  one  division  than  a  oeratio  portion  of  the  given 
space.  This  portion  is  determined  by  taking 
divisions,  as  many  as  there  are  units  in  the  deno- 
minator, of  the  ri-qoired  fractional  parts.  The 
shorter  length,  divided  into  as  many  parts  as 
there  are  units  in  the  same  denominator,  consti- 
tutes the  venier.  Example  :  Let  it  be  required  to 
show  lOths  of  a  division  of  the  rule  A  B,  Fig.  5. 
The  vernier    s/  is   made  9  dir^isions  long,  and 

divided  into  10  parte.   In  the  same  'way,  if  — 

20 
1 

—  be    required,    the    vernier  will   be    19'29 
30 
divisions  long,  and  divided  into  20'30  parte.    In 

1 
the  most  general  form  —  representing    any  frac- 
» 


tional  diTisioD,  the  vernier  will  be  «' —  1  part  in 
length,  and  divided  into  n  parts. 

II.  Prinraples. — From   ttie  concoction  it  is 

evident  that   each    division    of  the  vernier  is 

shorter  by  the  fractional  part  than  a  division  of 

the  given    pace.    In  the  example  the  vernier 

1  111 

divisions  are — ,  could  be  —  or shorter 

10  20       30    » 

than  those  of  the  rule  A  B.  Consequently,  if 
when  laid  upon  the  rule,  any  division  ot  the 
vernier  correspond  to  a  division  of  the  rule,  tho 
divisions  of  the  rule  tofcards  its  zero  will  show 
1,  2,  8  m  fractional  parte  of  iteown  divisions  ;  or, 
in  short,  the  figure  of  the  vernier,  which  corre- 
sponds, tells  the  fractional  parte.  Should  no  line 
corret/fond,  the  nearest  correspondence  is  taken, 
and  the  fractions  estimated  as  before,  either 
within  or  beyond  the  limit.  The  error,  in  plus  or 
minns,  must  be  less  than  the  fraction  for  which 
the  vernier  is  constructed ;  therefore,  by  more 
and  more  exact  vernier,  the  possibility  of  error 
can  be  reduced  as  circumstances  may  require.  la 
many  ordinary  measnrings  one  millimetre  more  or 
less  would  be  of  no  consequence  ;  in  many  phy- 
sical experimente  —  of  a  millimetre  must  be 
10 

1    1 
shown ;  in  astronomy  — ,  —  may    be  absolutely 

20  SO 
indispensable. 

III.  Practical  use. — Let  it  be  required  to  mea- 
sure the  bar  A  C  (Fig.  C)  so  as   to  be  Tcithin  an 

1 
error  of  —  mm.     The   division  being    taken  to 

10 

represent  mnt,  the  rule  shows  that  the  bar  is 
immplaa  the, bit  (a  i).  This  bit  the  remier 
will  measure.  Its  zero  is  placed  against  the  end 
of  the  bar,  and  »ome  line  of  correspondence  looked 
for.   In  tho  figure,  the  3rd  division  of  the  vernier 

3 
corresponds.     The  space  «  S  is  therefore  —  mm 

10 
long.    For  each  division  of  the  rule  from  ;t  to  a 

i 
is  —  mm  longer  tlisai  the  divisions  of  the  ver- 
10 

1  2 

nier,  or  in  another  way  de  ^  —  mm,    f  g=  — 
10  10 

3 
b  a  =  — 
10 
Now,  suppose  the  bar  |  of  a  lOtb  mm  shorter. 

Here  is  the  greatest  possible  error ;  i  of  —  mm 

10 
too  much  or  too  little.     Circumstances  determine 
which  to  take.    Other  methods  of  applying  tho 
vernier  may  be  met  with,   but  these  return  in 
principle  to  the  one  explained. 

IV.  Sorte. — ^Verniers  ftM  of  two  sorts,  straight 
and  curved.  These  latter  are  used  for  the  frao- 
tional  parts  of  the  divisions  on  a  circle.  Fig.  VII., 
A  B  are  of  circle  V  ventier.  This  form  is  some- 
times called  the  Nonius,  from  the  name  of  the 
invfntor,  a  native  of  Portugal. 

V.  Limit. — Delicacy  of  division  is  the  only 
bar  to  indefinite  vemiei^  division.     Practically, 

1 

—  mm  is  the  ordinary  lilttit.    Beyond  this  point 
50 
there  is  danger  of  conlhsiou.    With  greet  care 

1 

—  mm  can  be  pfodAeed.     To  read  these  very 
100 

fine  divisions,  and  observe  the  correspondence,  a 
microscope  is  used. 

Sub-application. — Cathetometer. — The  object 
of  ^bis  instrument,  invented  by  Dulong  and 
Petit,  and  perfected  by  Gambcy  and  Pouillet, 
who  named  it,  is*to  measure,  by  means  of  a 
vernier,  the  difference  of  level,  of  two  points  in 
the  same,  or  different  vertical.  In  its  essentials, 
the  Cothetometer,  is  a  vertical  rule  of  brass, 
divided  into  millimetercs.  Along  the  rule  slides 
a  teleasope,  in  the  inside  of  which,  in  a  fixed 
place,  are  the  very  fine  threads  crossing  at  right 
angles  a  Fig.  8.  The  slide  which  carries  the 
telescope  is  provided  with  a  delicate  vernier,  by 

1 
which  —  mm   can    be    measured.      For    the 

50 
details.  Fig.  8  A,  a  heavy  foot  of  metal,  provided 
with  spirit  levels,  S  S'  (to  be  explained  later)  and 
screens  for  raising  or  loweting  tlie  foot,  os  tho 
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•p'rit  lerelt  mnjr  thow  to  be  nroeaniy.  From 
the  foot  rise*  ■  pillkr  of  steel  B.*  On  the  top  of 
tb'e  pilltr  reroltes  a  cap  of  brua,  irhioh  nirriei 


FIC  .  7. 


the  rule,  B  B',  and  keepa  it  rertical  when  the 
tekicope  ia  to  be  tarnea  in  Tarioua  horizontal 
direotions.f    The  firame  0,  which  holdi  the  tele- 


r  I  o 


scope,  ha*  a  ipirit  larel  L,  and  is  brought  to 
exact  lerel  by  the  scretr  D.  fhe  slide  B  has  an 
opening  at  0,  through  which  the  diTigiona  of  the 
rule  are  seen  ;  and  along  which  ia  the  vernier 
y  ;  M  its  microscope,  to  be  mored  aa  required. 
To  tlie  alide  E  a  second  slide  F  ia  coanected  by  a 
screw  H.  Thia  tMU  F  can  be  tightened  to  the 
rule  bjr  the  acrew  K.  For  uae,  the  slides  B  and 
F  are  drawn  up  by  hand  until  the  erotrinj point 
of  the  telescope  threads  as ema  to  be  more  or  leaa 
on  a  line  with  the  flrat  anrface.  Bj  the  acrew  K 
the  alide  F  is. fixed,  and  by  the  screw  H  the 
slide  E  ia  gently  raised   until  the  croaaing  point 


*  Oiif  a smilt  part  of  the  pillar  la  seen. 

f  The  cap  and  mater  part  of  the  steel  pillar  are 
e  oncoalad  bjr  tbe  role,  whieb  moat  tAxm /nU  front. 


ia  in  exact  coincidenea  with  the  anriaoe.  The 
poaition  of  the  vernier  xero  ia  noted  aocuiately. 
The  aecond  aurface  ia  examined  with  the  aama 
precaution  ;  and  the  difference  of  the  Temier 
xero  in  the  two  poaitiona  repreaents  the  difference 
of  level  desired. 

Jamin,  in  hia  Omri  df  Phytiqut  d»  VEcoU 
Pol]/teehniqM€,  oonaiders  the  cathetometer  so 
very  useful  an  instrument  that  ha  goes  at  some 
length  into  the  conditions  requisite  for  good 
action.  These  would  be  here  out  of  place,  aa  in- 
troducing unknown  aubjeota.  The  aame  may  be 
said  once  for  ail,  as  regards  omissions  of  details  of 
instruments  and  machines  hereafter  ;  as  much  as 
possible,  all  points  not  yet  explained  to  the 
student,  vrill  be  kept  out  oi  view  until  their  own 
principles  have  been  studied.  Thongh  this 
method  may  not  be  agreeable  to  a  general  reader, 
it  is  of  immense  advantage  to  one  who  is  only 
entering  upon  aeientifio  atudy.  For  thus  each 
point  receives  hia  undivided  attention,  its  prin- 
ciples are  more  quickly  atndied  and  understood  ; 
that  wearinaaa  eauaed  byj  frequent  divargenoe 
into,  and  forced  return  from  various  traina  of 
thought,  is  avoided ;  and,  above  all,  the  danger  of 
mere  anperfioial  knowledge  is  almost  completely 
guarded  against.  It  then  ia  a  source  of  pleasure 
when  the  course  has  been  completed,  to  review 
instruments,  machines  and  combinations  of 
machines,  as  a  whole.  Esch  part  shows  itself 
with  its  principles  dearly  present  to  the  mind  ; 
and  not  as  another  element,  to  increase  the 
general  confusion  of  ideas,  so  commonly  conse- 
quent on  mere  general  reading. 

(Tb  be  eontinuod.y 


ON  THE  DBE3SINO  07  LEAD  0BE8. 

A  PAPER  was  read  on  this  subject  before  the 
Institution  of  Civil  Engineers  on  the  6tb 
inat.  by  Mr.  T.  Sopwith,  Jun,  M.  Inat.  C.E. 

This  oommunication  waslimitedtoadeseript'on 
of  some  works  the  author  had  had  occasion  re- 
cently to  establish  in  Spain  for  the  dressing 
of  lead  ores,  as  a  general  account  of  the  present 
state  of  such  operations  in  England  could  not  be 
satisfactorily  given  in  a  single  paper.  Moreover, 
as  regarded  this  branch  of  mechanical  engineer- 
ing, Germany  was  in  advance  of  EngbuicL  By 
dressing  was  to  be  understood  the  art  of  obtaining 
from  the  raw  material  extracted  from  the  mine, 
called  bouse  or  mine  stuff',  the  pure  ore  it  con- 
tained, to  the  rejection  of  the  impurities  with 
which  it  wsa  aasociated.  Bouse  might  be  aaid  to 
yield,  in  an  ordinary  way,  from  6  per  cent,  to  26 
per  cent  of  galena,  which  when  pure  had  a  ape- 
ciflo  gravity  of  776,  and  produced  86  per  cent  of 
metaUic  Imd.  The  lead  orea  of  commerce  were 
uaually  draased  to  a  tenour  of  from  71  per  cent, 
to  78  per  cent.,  though  argentiferoua  ores  were 
frequently  delivered  with  a  lower  percentage. 
All  galena  waa  mixed  with  ailver  ;  but  tbe  term 
argentiferoiM  waa  only  applied  to  that  in  which 
there  waa  upwarda  of  12oz.  of  ailver  per  ton.  In 
dreaaing,  the  principle  applied  waa  that  of  aepa- 
rating  the  lead  orea  by  means  of  their  readier 
sravitation.  This  operation  waa  easy  or  difficult 
according  as  the  accompanying  impurities  were  of 
greater  or  less  apeeific  gravity. 

At  the  works  referred  to,  about  350  tons  of  lead 
ore  were  prepared  per  month.  There  were  two 
dressing  floors,  the  higher  and  the  lower.  On 
the  former  manual  labour  was  principally  em. 
ployed.  On  the  lower  floor  tlie  stuff  was  treated 
which  required  to  be  passed  through  the  crushing 
mill ;  and  it  was  more  particularly  thia  machi- 
nery and  method  that  it  was  the  purpoae  of  this 
paper  to  describe.  On  the  higher  floors  from  200 
tons  to  220  tona  per  month  were  prepared,  or  two- 
thirda  of  the  entire  quantity.  Two  systems  of 
paying  the  miners  were  adopted  in  mineral  mines; 
one,  by  "  tribute  "  or  "  bingtale,"  where  the  men 
wrre  paid  in  proportion  to  the  amount  of  clean 
ore  the  mine  stuff  excavated  by  them  produced  ; 
the  other, "  tutwork  "  or  "  fikthomtale,"where  they 
were  paid  by  measurement.  The  adoption  of  the 
former  system  introduced  complication,  and  more 
expense  in  tbe  dressing  operations  than  the 
latter. 

The  author,  in  describing  the  various  machines, 
and  the  quantities  of  work  they  could  deal  with 
fixed  as  a  standard  the  richness  of  mine  stuff 
treated  at  about  12  per  cent,  (by  weight),  equal 
to  work  which  would  be  known  in  the  North  of 
England  as  producing  2^  binga  per  shift. 


*A  bing  wsa  elghc  cwta.  A  ahUt  was  eight  waggoea, 
earrylog  about  one  ton  eacb. 


The  washing  operationa  commenced  by  turning 
a  atream  of  water  imo  the  "  teams ''  containing 
the  "bouse,"  which  was  raked  out  by  a  man  on  to 
1  grate,  and  there  hand-picked.  Tbe  author  used 
two  grates,  the  higher  one  with  spaces  of  1  inch, 
and  the  lower  one  of  4  inch,  in  preference  to  one 
grate  with  spaces  { inch  wide,  as  usually  employed. 
The  staff  paaaed  through  the  aecond  grate  into  • 
atirring  trunk,  whera  a  partial  aepaiation  of  the 
coaraer  particlea  from  aludge  and  slime  was 
effected.  The  coarser  particles  were  of  a  sixe  ooa- 
venient  for  botching,  and  the  common  botching 
tub  could  treat  from  8  to  16  tons  of  stuff  per  day. 
Between  the  waste,  which  waa  wheeled  away,  and 
tbe  pare  ore,  then  was  an  intermediate  layer  of 
what  was  called  "  chatta,"  consisting  of  particles 
mixel  with  on  which  could  not  be  sepaAted 
without  further  sub-diriaion.  This  was  effected 
by  means  of  a  crushing  milL  In  England  from 
25  tons  to  30  tens  was  a  fair  day's  work  to  pass 
over  one  grate.  The  author  found,  by  the  use  of 
two  ^tes,  that  40  tons  could  be  passed,  without 
any  increa.«e  of  labour,  at  a  cost  of  about  2s.  6d. 
per  ton  of  clean  ore  produced. 

The  ore  which  passed  through  the  coarse  wire 
bottom  of  the  hotching  sieve  aocnmulated  at  the 
bottom  of  the  tab,  and  was  called  "smiddum." 
This  was  rendered  fit  for  market  t^  farther  pre- 
paration in  the  plain  buddle.  The  sludge  depo- 
sited in  the  trunks  attached  to  each  grate  was 
prepared  in  a  round  baddle.  A  separation  hav- 
ing first  been  madeof  bardlumps,small  stones, or 
chips  of  wood,  &C.,  the  sludge  was  delivered  at 
the  centre  of  the  buddle  accompanied  with  water. 
The  bottom  being  inclined  outwards  about  1  in  10, 
the  particles  were  carried  by  th*  water  in  that 
direction  ;  the  heaviest  and  richest  being  deposited 
nearest  the  centre.  The  huddle  described  was 
larger  in  diameter,  and  treated  nearly  four  times 
mere  stuff  than  that  wsoally  employed.  The 
water  on  leaving  the  sludge  trunk  carried  with 
it  a  certain  amount  of  slime,  which  was  deposited 
in  pits,  and  was  aubaequently  treated  in  a  maahine 
called  a  Brunton'a  Cloth,  tbe  action  of  which 
vraa  described,  aa  also  of  the  dolly  tub,  by  which 
the  slimes,  after  being coaoentrated  in  the  Bran- 
ton's  machine  to  about  46  per  cent.,  ware  furlhaiF 
enrichedto about 70 percent.,  and  so  delivered 
for  sale.  The  crushing  mill  in  common  use  in 
England  was  described,  and  the  inconvenience 
attached  to  it,  as  compared  with  the  simpler  form 
used  in  Qersiany,  was  pointed  out.  In  the  appa- 
ratus that  had  been  referred  to,  it  waa  probable 
that  about  80  per  cent,  of  tbe  lead  ore  produced 
in  England  waa  prepared. 

Un  the  lower,  or  cruahing  mill  floors,  which 
the  author  had  erected,  some  attempts  had  been 
made  to  secure  ooatinnity  of  action  by  the  use  of 
self-acting  machinery,  wherever  it  waa  possible  ; 
though  from  the  circumstances  of  Spanish  labour- 
era  being  employed,  who  wero  totally  nnacoua- 
tomed  to  the  use  of  machinery,  it  was  neoessaj 
that  the  machines  abonld  be  of  the  simplest  kind. 
The  atuff  which  required  cruahing  was  conveyed 
in  waggons  to  the  lower  floors,  being  fiirat  broken 
to  a  aise  which  irould  paaa  through  a  5-°inch  ring. 
This  was  effected  by  manual  labour,  in  preference 
to  a  stone-breaking  machine,  aa  the  former 
allowed  of  a  aeparation  ef  a  small  quantity  of 
pure  ore,  and  of  a  large  quantity  of  waste,  which 
would  afford  unneeeasary  work  for  the  crushing 
milL  The  stuff,  after  being  emptied  from  the 
waggons  into  tbe  hopper  of  the  crushing  mill, 
was  passed  tbroogh  the  rollers,  and,  when  crushed, 
was  elevated  by  a  Jacob's  Ladder,  and  delivered 
into  a  classifying  trommel,  composed  of  two  shells, 
an  outer  one  of  perforated  iron  plate  with  holes 
1^  millimetre  in  diameter,  and  an  inner  one  with 
holes  10  millimetres  in  diameter.  The  crushed 
material  was  delivered  into  the  inside  of  the 
trommel  at  one  end,  and  passed  onwards,  the 
trommel  being  inclined.  Au  the  sludge  and  slime 
were  got  rid  of  through  the  outer  shell,  the  inner 
shell  retaining  and  delivering  apart  any  particles 
over  10  millimetres  in  diameter.  These  were 
returned  to  the  crushing  mill,  to  be  again  passed 
through  the  rollers,  and  tbe  particles,  ranging  in 
size  between  1)  millimetre  and  10  millimetres, 
were  delivered  at  the  further  end  of  the  trommel, 
and  passed  on  to  a  second,  or  sizing,  trommel, 
composed  of  one  shell  only,  and  were  then  sub- 
dirided  into  four  sizes,  viz.,  2^,  6,  7i,abd  10  milli- 
metres, each  size  being  treated  in  a  separate 
hotching  tub.  For  tbe  operation  of  hotohinf, 
the  convenience  of  baring  all  the  particlea  treated 
of  one,  or  nearly  of  one,  aize,  was  obviuua  ;  und 
in  aome  cases  of  refractory  ores  it  was  a  neoeaslly. 
Ih.'holohing  machines  employed  were  entire^ 
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acTf-acting  and  cmtinaons  in  action ;  a  fwt  and 
tL  looee  pulley  being  attaohed  to  each  machine. 
Contnij  to  the  form  adopted  in  England,  the 
■iere  was  stationarr,  the  itater  being  put  in  mo- 
tion by  means  of  •  looeely-fitling  piiton.  The 
•tafTwa*  delivered  into  a  small  hopper,  and 
ttarelled  the  length  uf  the  siere,  a  diitanoe  of  28 
iaehee,  by  which  time  a  perfect  separation  was 
cflocted.  It  had  been  found  advantageous  to  in- 
crease the  length  of  the  stroke,  and  the  number 
of  strokes  per  minute,  fur  the  larger  sizes.  By  an 
ingenious  morement,  a  quick  down  stroke  and  a 
■low  return  stroke  had  been  given  to  the  piston. 
The  crushing  mill  was  more  compact  than  the 
form  used  in  England,  the  rollers  being  kept  in 
eoDiact  by  the  comprestion  of  india  rubber  buf- 
fers, in  place  of  a  long  lever,  with  a  heavy  weight 
attached.  The  sludge,  which  passed  through  the 
holes  of  1}  millimftre  in  diameter,  in  the  first,  or 
ckssifying  trommel,  was  delivered  into  a  separa 
tor, — an  iron  cylinder  about  2)  feet  hi($h, — where 
it  met  a  stream  of  water  of  aulBcient  strength  to 
carry  the  smallest  and  lightest  particles  upward;). 
anddeliver  them  into  a  launder,  whence  they 
were  conveyed,  by  the  water,  to  the  sludge  trunks 
sod  sliiae  pits,  and  were  subsequently  treated  in 
round  buddies  and  in  Bruoton's  Cloth.  The 
coarser  particles  were  prepared  by  manual  labour, 
iu  a  common  trunk  or  tie. 

The  amount  of  work  crashed  and  prepared  on 
the  lower  floors  was  about  65  tons  per  i»j  of  ten 
hours.  The  actoal  cost  in  Spain  was  2l8.  2d., 
but  the  equivalent  of  labour  would  be  performed 
in  English  mining  districts  for  18s.,  the  latter 
■am  being  at  the  rate  of  2  83  pence  per  ton  of  raw 
material  treated,  or  2*.  per  ton  of  clean  ore  pro- 
doced.  If,  howevsr,  self  feeding  apparatus  was 
introduced  to  tupply  the  botching  machines, 
which  could  easily  lie  done,  the  latter  coat  might 
be  reduced  to  2  07  pence,  and  Is.  Sfd.  respectively. 


The  cost  of  preparing  similar  work  in  England, 
with  machine  crusher  and  machine  botcher*,  was, 
the  author  believed,  about  2s.  Cd.  per  ton  of  clean 
ore.  The  whole  of  this  machinery  was  driven  by 
a  10  h.p.  portable  engine,  supplied  by  Messrs. 
Kansomes,  Sims,  and  Head.  The  cost  vf  erection 
of  the  crushing  mill  floors  complete,  including 
the  engine,  was  about  £1500.  The  same  arrange- 
ment in  England  would  have  cost  about  £1200. 
Most  of  the  machinery  was  supplied  by  Messrs. 
Sievers  and  Co.,  of  Kalk,  near  Cologne.  No 
Sep  irate  crushing  mill  for  the  preparation  of 
"cbatts  "  had  been  erected,  as  when  the  "  chatts  " 
had  been  allowed  to  accumuUte,  the  present 
machinery  could  be  adapted  for  their  treatment 
in  an  hour  or  two,  advantage  being  taken  of  a 
time  when  new  rollers  had  been  put  in. 

The  author  observed  that  whereas,  in  England, 
the  machinery  employed  in  dressing  operations 
was  for  the  most  part  made  at  the  mi  lis  with  the 
ordiDary  stall',  in  G-ermany  there  were  mannfac- 
tories  giving  employment  to  four  hundred  hands, 
dedicated  almost  exclusively  to  th^  construction 
of  dressing  machinery  ;  and  it  was  not  surprising 
to  find,  in  the  machines  issued  from  them,  bettor 
proportions,  greater  elegance,  and  more  efficiency 
and  durability  than  those  used  in  the  mines  of 
this  country. 

The  machinery  described  in  this  paper  had 
been  in  use  for  two  years,  and,  having  given  good 
results  in  Spain,  no  difficulty  need  be  feared  in 
its  application  elsewhere. 


E.VPKSIMKXTAL  PHYSICS.— A  eontemporary 
states  tlwt  tlie  Imperial  Academy  of  Science.  Lille, 
lias  oRered  two  prizes— one  (or  the  best  work  on  some 
braiieb  o(  experimeaMl  pliyslcs ;  the  stbar  on  the  um 
of  the  tbermometer  lo  medioine.  The  prizes  will  con- 
sist ol  l«uo  Iranos  taoli. 


Fio.  4. 

COFFEE  ABULTBRATtONS.   AND   HOW  TO  DETECT 

THEM  WITH  THE  HICHOSCOFE. 

Bi  J.  UoTsa,  Ph.  D. 

(fnm  the  food  Juvruat.) 

Haviho  seen  is  oar  Isstaamber  the  properties  of  enKrt, 

let  OS  oo«r  take  a  gUnce  st  those  of  its  chief  sdulteraui. 

Chicory,  as  employed  for  this  parpose,  is  the  dried   aad 

roasted  root  of  the  common  andire,  so  dear  to  the  lorers  of 

winter  salads,  ai  a  aabstitnta  for  Isttnu.     This  plant  ia  to 

be  seen  uroving  wild  In  many  of  onr  hedgerows,  and  belongs 

to  the  botanical  order  of  Conpotit*.    It  is  very  similar  to  the 

common  dandelion,  which  belongs  to  the  same  order,  bat  it  is 

readily  distinpiished  by  the  colour  of  its  flower,  which  is 

blue,  while  that  of  the  dasJelion  is  yellow.     Tlie  chicory 

root  also  bears  a  great  reiemblance  to  that  of  the  latter 

plant,  being,  like  it,   soft,  and  einding  when    sqaeesed  the 

milky  jxice  so  well  known  to  all  of  us  who  have  enjoyed,  as 

children,  the  pleasure  of  wandering  ia  the  fields. 

Our  wild  English  plsat  is  not,  however,  so  much  esteemed 
iu  the  market  ai  the  Germnii  and  French  varieties,  which  are 
specially  cultivated  for  railing  with  coffee.  The  following 
analysis  will  ahow  the  c»inpojiiioii  of  chicory  root  in  its 
dried  sUte,  and  also  that  of  iU  ash,  to  which  we  shall  have 
occaaion  to  refer  hereafter : — 

I.— A-irf  Ckieory. 

Moisture "WO 

Oum S0«« 

SuKSr niM 

Kiiraetive  (bitter) IMOtl 

Kal „....: l'W« 

WooJy  «bre,&c MSW 

Mineral  oMter ^^^"^^^^ 

100-000 

IL — CamfOiituH  oftke  J»k. 

Potash    ...  .- O-BTl 

Kodn      •>'*'9 

unTe:.:::.....: o-mo 

Magnesia 0-184 

In.; 0-OM 

Sulphuric  Acid "'*!! 

Cbloriae MJE 

Carbonic  Acid OUTJ 

Phosphoric  Acid "•** 

Sand        - •''''•' 
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From  thne  multi  it  it  erident  that  thii  plant  cODtaiat  no 
prindplei  which  would  reniler  it  to  utj  ntent  a  oaefal  tab- 
atituto  (or  eoSte,  at  we  lool:  io  rain  for  the  <u^rIeiirii<,orthe 
IhriHC.  already  thown  to  exitt  in  the  latter  article.  Bat 
what  thai)  we  laj  if,  betidea  coDtiining  nothing  ralaable,  it 
thoald  be  pr»ed  to  be  poiitirelj  injurioni  when  freely  coa- 
■umed  ?  Let  at  hear  Dr.  Johnaton  on  this  labject : — "  Taken 
in  moderate  qaantitio,  the  isgredlentt  of  chicory  are  proba- 
bly not  iojorioat  to  health,  bat,  by  prolonged  and  frequent 
ate,  they  prodoet  heartbora,  cramp  in  the  atomach,  lou  of 
appetite,  acidity  In  the  month,  constipation  with  intermittent 
Uiarrhcca,  weakness  qf  the  limbs,  trembliogt,  sleepleasneM , 
a  dranken  cloudiness  of  the  senses,  8tc.  At  the  best,  there- 
fore, chicory  is  a  substitute  for  eoffbo  to  which  only  those  to 
whom  the  price  is  an  object  ouitht  to  bar*  recoorae."  To 
these  remarkt  w«  wonld  idd  that  we  prehr  not  bcinK  poi- 
toned  eren  at  the  mutt  moderate  cott ;  and  in  caaet  where 
'*  price  is  an  object,"  we  would  advise  the  public  to  abstain 
from  payiog  anything  at  all  for  such  a  filthy  beverage  as 
chicory-colfee  undoubtedly  is  to  persona  of  unvitiHtei  taste. 
We  might  bring  up  many  other  chargea  against  this  nasty 
infoiion,  but  we  will  only  gire  one  more,  and  that  is  a  dictum 
«f  Or.  Boer'a,  to  the  effeet  that  the  continual  ute  of  chioorr 
eaaaaa  amaitmit,  and,  coasequeatly,  blindneat.  Since  giring 
our  coffee  reauitt  last  month,  we  hare  been  aeriously  remon- 
strated with  by  a  grocer,  who  decUrea  that  he  and  his  bro- 
ther tradesmen  put  Oothing  else  into  their  coffee  but  chicory . 
This  is,  howerer,  only  a  repetition  of  the  old  atory,  told  long 
ago  by  Dr.  Pereira,  who  taid  that  "  while  the  grocert,  on  the 
one  hand,  cheat  their  cuatomera  by  adulterating  coffee  with 
chioory,  the  chicory  dealers  in  torn  cheat  the  grocers  by 
adulterating  chicory."  Whether  the  grocers  are,  or  are  not, 
the  chief  sophisticators,  is  comparatirely  immaterial,  for  the 
fact  remains  that  the  pablic  continue  to  anffer.  The  grocert 
cannot,  howerer,  be  held  innocent,  aa  they  bay  i/rouiul 
ekitorif,  which  article  tkey  can  purchateat  a  cheaper  ruCe  than 
tkeyamU  thtiriednot  ilulf;  and  of  what  then  do  they,  in 
their  innocence,  imagine  it  to  be  composed  ?  Out  of  twenty 
samples  at  ground  chicory  purchated  httely  in  Ixindon  (but  of 
the  analyiet  of  which  we  hare  not  tpaee  at  present  to  gire 
details)  more  than  half  were  found  to  be  adulterated. 

We  now  turn  to  the  detection  of  the  adulterations  of  coffee. 
Many  simple  processes  hare  bean  from  time  to  time  proposed, 
toatcertain  whether  this  article  be  pure  or  not,  without  say- 
ing exactly  what  it  the  adulterant;  aad  of  thete  we  tubjoin 
a  few. 

1.  Take  the  packet  of  colfee  at  it  comet  from  the  grocer't, 
in  your  hand;  and.  having  girea  it  a  good  tqueeze,  lay  it 
gently  on  the  Uble,  and  open  it.  If  the  contenla  be  found 
adhering  together  in  a  cake,  the  tampleis  not  pure. 

'i.  Drop  gently  a  teaspoonful  of  coffee  on  the  surface  of  a 
ghiss  of  water,  and  obterre  if  any  of  it  sinks  immediately ;  if 
to,  it  is  bad.  Let  the  whole  be  now  tUgbtly  stirred,  and 
notice  the  colour  imparted  to  the  water.  If  this  be  a  decided 
brown  tint,  then  the  coffee  is  adulterated,  most  probably 
with  chicory  or  burnt  grain  of  some  kind. 

i.  Make  an  infusion  of  the  coffee  in  the  nsnal  way,  pour 
tome  into  a  cup,  and  let  it  atand  till  cold ;  if  a  skin  or  scum 
should  form  on  the  surface,  there  is  reason  to  tutpect  baked 
animal  matter,  tuch  at  borte't  lirer. 

If,  howerer,  we  leek  methoda  of  dlicoreriog  the  precise 
adulterants  employed  by  meant  of  chemistry,  the  subject 
becomes  at  once  much  more  difflcolt,  aud  the  results  not 
alwaya  rehable.  One  method  is  to  treat  35  grains  of  the 
lample  with  an  ounce  of  ether,  in  a  cUwed  bottle,  for  an 
hour,  with  frequent  agitation  ;  and  then,  hHvinf>:  poured  off 
the  aolution  to  obtained  into  a  weighed  watch  glass,  to  eva- 
porate to  dryaett;  atcertaia  the  weiglit  of  the  residue.  The 
andermentienad  matterti  treated  in  thitway,  gare  the  follow- 
ing rctulta  :— 

Coffee  (phatation  Ceylon)...... 373  ginini 

Chicory  (bett  EngUth) ISO     „ 

Boailed  Orais 90    „ 

Sereral  yean  ago  (in  18S>),  whea  pablic  attention  wat 
much  directed  to  this  tulnect,  Messrs.  Graham  and  Sten- 
house  published  a  report  "On  the  mode  of  detecting  vei^i- 
tablc  sulistancea  mixed  with  coffee."  They  found  that  tlie 
most  striking  points  of  difference  between  chicory  and  coffee 
consisted  in  the  mach  greater  quantities  of  grape  sugar  and 
tand  wliich  exiated  m  the  former  than  in  the  latter.  A  rerc- 
lence  to  the  rarioua  analyses  In  the  present  article,  and  that 
of  last  uionth,  will  easily  shov  these  dittinrtious.  But  it 
nnfortunately  happeaa  that  an  equally  great  proportion  of 
togar  existt  la  mott  tuccnlent  roots,  inch  as  dandelion,  beet, 
and  paranips,  and  that  in  wheat  and  most  kinds  of  grain  the 
silica  it  as  large  as  in  chicory.  Taking  these  points  into 
oonsideration,  we  cannot  tbercrore  place  any  great  reliance  on 
ebeniistry  for  the  detection  of  such  adulterations  as  form  the 
tubject  of  our  present  consideration.  On  hearing  this, 
many  of  oar  readers  will  doubtless  eicUim:  "  Well,  tf  che- 
mistry cannot  help  you,  how  did  you  mate  the  investigations 
reported  Isst  month?  "  We  answer,  by  means  of  tlie  micro- 
scope; and  we  will  now  endeavour  to  show  how  this  instru- 
ment is  used,  and  how  any  person  possessing  one  may  easily 
examiue  coffee. 

The  credit  of  trtt  seriously  calling  attention  to  the  use  of 
the  microscope  at  a  detector  of  adnlteratioui  beloogt  deci- 
dedly to  l>r.  Bassall,  whose  food  examinations  created  to 
much  seusation  about  fifteen  years  ago;  and  it  is  now  impe- 
mtirely  necessary  that  erery  analyst  who  tarns  his  atten- 
tion to  food  should  be  not  only  a  good  chemist,  bnt  also  a 
practised  microtcopist.  In  treating  this  branch  of  our  sab- 
ject,  we  will  diride  it  into  distuct  lieadt  for  more  easy 
refqfence. 

1.  Mooa  or  EHrLOTHEKT.— The  microscope  it  to  be 
placed  npon  aiteady  Uble,  to  that  the  Kmreeo/ligU  ahall 
be  OM  tket^  of  tie  obtener,  and  the  "  body"  of  the  instru- 
ment is  to  be  placed  in  a  sUghtly  inclined  position.  The 
u|ierator,  hioking  into  tha  instrument,  it  then  to  more  the 
mirror  tbont,  with  itt  redecting  turfaee  tamed  to  the  light, 
uuiil  a  perfect  illaminatioa  of  the  microtcope  it  produced. 


2.  Souxcx  or  Liobt.— The  belt  light  it  that  reflected 
from  a  white  cloud  on  a  bright  day,  clirect  sunlight  being 
always  avoided ;  but,  if  the  day  be  dull,  good  lamplight  is 
much  to  be  preferred  to  bad  daylight.  The  best  source  of 
artificial  light  ts  that  of  a  good  moderator  or  paraffin  lamp, 
which  sbonld  be  so  arraaged  in  height  as  to  briag  the  flame 
about  halfway  betweea  the  atage  aad  tha  lairtor,  aad  aboat 
a  foot  away  from  the  instrument.  The  upper  part  of  the 
chimney  of  the  lamp  should  be  fitted  with  a  reading-shade, 
to  throw  the  hght  down  on  the  mirror,  but  prevent  its 
being  diSased  about  the  room,  exactly  like  the  lightt  orer 
I  biUiard  table. 

S.  MocHTiKO  TUI  OajiCT.— For  thitpncpote  the  operator 
should  be  provided  with  some  sUpt  of  good  patent  plate  glass, 
Sin.  kmg  fay  lin.  wide ;  also  with  a  box  of  thin  glass  corers, 
cut  either  in  squarea  or  circles,  though  the  former  arc  the 
cheaper,  and  do  quite  aa  well.  He  shonid  Ukewise  get  some 
ttbnt  needlet  ami  fit  them  into  small  pieces  of  wood  to  act 
at  handles,  leaving  only  about  ^in.  of  the  point  end  of  the 
needle  sticking  out.  When  about  to  examine  the  object,  he 
should  place  a  slip  of  glass  on  a  piece  of  white  paper,  and  put 
a  few  grains  of  the  coffee  (taken  from  the  sample  on  the  point 
of  a  peaknife)  near  one  end  of  the  slip.  This  portion  of  coffee 
is  now  to  be  moistened  with  a  drop  of  water,  and  allowed  to 
soak  for  some  time.  The  operator  tlien  takes  a  pair  of  needlet, 
and  by  means  of  tliem  ttioronghly  tears  all  the  graint  to 
aiecea,  to  thin  as  to  be  almost  transparent.  A  few  of  these 
bagments  are  then  to  be  drawn  to  the  centre  of  the  alide, 
moistened  with  a  drop  of  water,  and  a  thin  glau  corer  to  be 
adroitly  dropped  over  them,  taking  care,  by  letting  one  end 
of  the  cover  down  first,  to  expel  all  air  bubblea.  The  object 
is  now  ready  for  use ;  but,  until  one  hat  had  tome  experience, 
the  complete  avoidance  of  aur  bells  is  rery  difllcult,  aad  it  it 
therefore  advisable  for  the  operator  to  make  himself  familiar 
with  their  appearance  under  the  various  powers  of  the  micro- 
tcope. The  same  hint  applies  to  pieces  of  hair,  which  are 
apt  to  fly  about,  and  through  which,  along  with  air  babblea, 
most  ludicrout  mittakct  bare  been  made  by  inexperieneea 
peraons. 

4.  BxAinxATion  or  the  Object.— The  tlip,  with  the 
object  mounted,  is  to  be  placed  on  the  stage  of  the  micro- 
scope (which  has  been  previously  fitted  with  the  i-in.  power 
and  "  C  "  eye  piece),  aud  the  body  of  the  ioatmment  is  to  be 
brought  down  to  within  little  more  than  hnlf  an  inch  from  tlie 
object.  The  opemlor  now  looks  into  the  instrument,  and 
gently  turns  the  liody  farther  down  till  the  object  appeara 
The  iocnssing  is  then  to  be  completed  by  the  fine  adjustment, 
and  tlie  whole  object  minutely  examined  by  moring  it  about 
gently  in  rariuus  dkections.  It  is  alwaya  advisable  to 
acquire  the  habit  of  keeping  both  eye«  open  whea  lookiag  into 
the  instrument ;  and  this  ability  to,  at  it  were,  concentrate 
all  your  thouglils  on  one  eye  it  much  more  eatily  learned 
than  wonid  be  imagiaed,  and  it  a  great  taring  to  the  tight, 
which  it  apt  to  be  impaired  by  much  labour  at  the  micro- 
tcope. 

5.  MiCBoscoric  AFrxAKAKCEt  or  Pvbe  CIomB.— All 
our  preparatiout  being  aow  complete,  we  look  at  a  sample  of 
pure  coffee,  and  Had  it  presents  an  appearance  simitar  to 
that  shown  in  Fig.  1.  We  uotice  thst  ttiere  are  two  tiiully 
distinct  forms  visible.  (1.)  Several  httle  flat  fragment's 
marked  all  over  with  irregular  angular  cells.  These  are 
fragments  of  the  body,  or  substances  of  the  seed ;  and  the 
celu  are  those  which  contained  the  etscntial  oil,  already 
referred  to  last  month.  (3.)  A  number  of  peculiar  oval,  or 
rather  laiice-shaped  bodies,  resting  on  a  fibrons  membrane, 
and  lla^  ing  tooth-hke  obhque  markmgs  between  their  edges. 
These  are  fragmenta  of  the  outer  skin  or  testa  of  the  seed, 
and  are  wondeifully  characteristic  of  pure  coffee.  None  of 
those  structures  appear  in  aay  of  the  asaal  adultetatioBS  of 
this  substance. 

6.  .ViiCBoacopio  Cbaeactebs  or  Fi;aE  Chicokt.— 
Having  cliuu^ed  our  shde,  and  substituted  pare  chicory  for 

fiure  coffee,  we  at  once  see  a  vast  alteration.  Here  are  ao 
ance-aliMped  Ijudies,  nor  angular  cells,  but  instead  wa  have 
the  appearances  shown  in  Fig.  8.  We  now  notice  a  mats  of 
round  and  eJong.ited  cells,  evidently  of  a  soft  tissue,  which 
form  the  priucipal  portions  of  the  substance  of  the  chicory 
root.  We  also  ubserre  a  BumlHsr  ot  long  tubea  laid  in  bun- 
dles over  the  cells,  having  a  most  diaracteristically  and 
beautifully  marked  surface.  These  tubes  come  from  the 
centre  of  the  root,  aud,  once  seen,  can  never  be  mistaken, 
except  fur  the  similar  tubes  of  dandelion,  which  we  will  next 
deacribe. 

7.  MicEoscopic  CnABACTEat  or  Dardxliok.— Thete 
are  shown  in  Fig.  4,  and  are  so  similar  to  chicory  as  to  be 
readily  mistakeubte  for  that  root.  On  examining  them  more 
minutely,  however,  with  a  iin.  power,  a  difference  it 
observslitc.  The  cells  are  more  elongated,  and  the  tabes  are 
more  decidedly  marked  in  complete  rings,  while  here  and 
there  we  find  masaet  of  a  structure  closely  resembling  the 
ribs  of  an  animal. 

In  Fig.  2  we  show  the  appearance  of  adulterated  coffee,  in 
which  the  reader  will  recognise  all  of  the  structures  above 
mentioned.  For  the  detection  of  roasted  grain,  we  depend 
mainly  on  the  appearance  of  granules  of  starch,  which  can 
be  identified  by  their  size  and  shape.  The  cells  of  turnip 
are  much  larger  than  those  of  chicory,  while  particles  of  saw 
dust,  especially  mahogany,  can  be  picked  out  frjm  coffee  by 
meant  of  a  needle,  aud  readily  identified.  Mineral  colouring 
matters  may  be  discovered  by  burning  some  coffee  in  a 
small  porcelain  crucible,  when,  if  the  ash  be  red,  it  is  certain 
that  Venetian  red,  or  other  ferruginous  earth,  hat  been  added 
to  deepen  the  colour. 

As  in  this  world  partisans  eaa  be  fooad  for  almost  aay 
dogma,  no  matter  how  ridiculout  it  may  be,  provided  that  it 
it  only  asserted  loudly  and  uublushingly  enough, —so  our 
trocerfrieudshave,  by  dintof  continaal  attereration.  got  a 
large  uuniber  of  people  to  positively  believe  in  chicory-coflce, 
and  call  this  flitliy  root  an  improvement!  The  terrible 
absurdity  of  this  idea  must  be  manifest  to  any  one  who 
glances  for  a  moment  at  the  subject.  Chicory  it  a  root, 
while  coffee  is  a  seed.  The  former,  buried  in  the  ground, 
deprived  of  the  influence  of  sunlight  or  air,  only  contains  a 
few  of  the  crudest  vegetable  matters,  so  to  speak ;  while  the 
latter,  flounsliing  under  a  tropical  sun,  has  all  those  compli- 
cated and  refioed  organic  principles,  sncb  as  alkaloids,  for  the 
formation  of  which  the  action  of  light,  &c.,  appears  to  be 
absolutelr  necessary.  The  advocates  of  chicory  adaJteratloii 
know  well  that  it  produces  a  sensation  of  oppression  in  the 
stomach,  and  they  ukc  advantage  of  this  to  pretend  that 
chicory-coffee  has  strength,  and  are  believed  by  igoorant 
persons  who  cannot  discriminate  between  that  quality  and 
ladigettion,  and  whose  palutea  bare  long  since  been  tho- 
roughly vitiated.  Another  cry  of  thete  apologista  fur  adulte- 
ration is,  that,  thanks  to  chicory,  coffee  is  brought  down 
within  the  means  of  the  poor,  who  otherwise  could  not  afford 
to  diiak  it.  Thia  ia  vtiy  like  bnagiag  down  champagne  for 
the  ute  of  the  poor  by  adding  three-foortht  «f  tmall  bttr, 


only  that  In  this  ease  two  good  things  would  be  spoiltd, 
whereat  chicory  it  too  nasty  to  spoil  at  alL  The  simple  fact 
Is  that,  at  a  rale,  the  poor  get  little  or  no  coffee  ia  their 
thiUiag  mixtatv.  while  the  grocert  get  that  sum  per  lb.  for  a 
sabstaace  which  wonhl  not  fetch  6d.  per  lb.  if  it  were  sold  in 
tsoaraname.  But  we  lire  in  a  oouatry  of  "rested  into- 
resta,"  and  as  the  grocers  have  a  **  rested  interest "  ia  tfaia 
adulteration,  it  is  temporised  with,  and  was  for  a  time  aettzallF 
legalised,  under  a  trifling  restriction,  which  wat  seldom  ereu 
complied  with. 

la  ooaclusioa.  we  hare  aimply  to  aik  that  the  pablic  thoald 
tomewkat  bettirtheouelret.  aad  apply  the  tpur  to  aor  tardy 
legitlaton,  ao  that  it  tball  he  made  a  mitdtmeaaoar  to  tcu, 
under  any  dreunutaacet,  a  mixture  of  chicory  aad  coffee. 
This  woold  not  hurt  aay  of  the  chicory  epicurea,  at  they 
could  still  buy  their  tucealent  mouthful  in  a  aeparate  form, 
while  it  would  protect  the  great  mass  of  the  commumty  froos 
a  daily-perpetrated  f^nd.  Our  authorities  erery  aow  aad 
thea  make  a  tpatmodic  dash  at  somethmg.  and  lately  their 
bobby  has  been  "  tea  dust "  and  "  re-dned  leavea ; "  bat  tAar 
all,  even  with  the  terrible  addition  of  the  frohcsome  Chlneta 
pigs,  aboat  wliich  we  have  heard  so  much  during  the  last  few 
weekt,  the  tale  of  tuch  oommoditiet  it  no  worse  than  the  daily 
wiaked-at  (raffle  ia  cliicory-ooffee. 


FRICTION.-VU. 
Bt  C.  DaarEa,  A.B.,  L.C.E. 
{CoHlinued  from  pa^e  33.) 

The  Widoe. — At  the  oharaeterittic  property  of  the 
wedge  is  that  it  owea  itt  mechanical  adraatace  to  the  exia- 
tence  of  friction,  it  will  be  proper,  in  thit  leriet  of  trtieitt, 
to  gire  at  length  aa  account  of  it. 

At  the  wedge  is  tomttimes.  though  rarely,  urged  between 
the  resisting  snrfaces  by  preasare,  we  hare  a  theory  tot  itt 
action  fouaded  apoa  ttatlcal  prineiplet,  bat  alauitt  inraii- 
ably  the  wedge  it  drirea  by  meant  of  impact  or  a  blow;  we 
must  therefore  look  to  dyaamiet  for  the  idatioo  of  the  pio- 
blem  of  the  wedge  in  this  catt; 

To  commence  with  tht  'ttatlcal  theory,  let  ABC,  Fig.  IS, 
be  an  itosceles  wedge,  F  the  prettnre  acting  at  right  aaglee 
to  A  B,  and  let  D  E  aad 
D'  V  be  perpeadiculart  to 
the  sides  of  the^wedge 
erected  at  D  aadO'  the 
points  of  eoataet  betweea 
the  ddei  and  the  reaiatiag 
tarbcet,  or,  rather,  tha 
pointt  through  which  the 
resultaatt    of  the    mntnal 


pretsareipatt,  fi^ttie  wedge 
may  be  in  contaef  with  the 


resisting  surfaces  at  teveral 
points.  Since  everyttdag 
is  supposed  to  be  symmetri- 
cal on  each  side  of^  the  axis 
of  the  wedge,  D  and  D' 
will  lie  on  the  same  horisontal  tide,  but  it  it  clearly  nutter  o 
indifference  where  the  line  D  D'  is  tftaated,  siace  the  quct* 
tlon  it  one  coaoerainf  anglet  abne. 

Now,  when  the  wedge  is  on  the  potat  of  moriag  oader  the 
iafluence  of  the  pressare.  P  mast  be  in  equilibriam  arith  the 
reactions  Q'  Q'  acting  along  D  E  and  Jy  E',  and  the  frietiont 
u  Q<  u  Q'  acting  along  D  C,  IF  C,  at  right  anglet  to  tha  re- 
actiont  ()  Q',  theielbre  the  retultaat  of  Q  and  ^  Q  acting 
ahiag  0  K,  making  an  angle  ^  with  D  E,  together  with  the 
retnltant  of  Q'  and  ft  Q',  acting  along  IF  K',  matt  be  in 
equiUbrium  with  F ;  therefore,  by  the  oondltioni  of  equili- 
brium, calling  these  retoltanta  B  and  K',  we  must  have  the 
components  of  R  and  H'  parallel  to  F  equal  to  P.  ' 

Let  <  be  the  temi-aagle  of  elearaga  of  the  wedge,  or  A  C  B 
=  Hi,  than  tince  K  aad  K'  are  aianifetlly  eqoisl,  we  hare 

2a  tin.    (i   -«-    ^)    =    P. 
Aad  if  we  with  to  know  tha  prettare  T  exerted  by  the  wedge 
in  any  other  direetieii,  nukiag  an  angle  a  with  0  B.  we 
mutt  hare  the  oompoiteatof  Bin  thit  direction  equal  to  X,  or 

B  oot.  (a    +    ^,    =    T. 

Equating  the  two  ralaet  for  B  found  Grooi  these  two  eqat- 
tioat,  we  hare 

P  cos.    (<x    -I-    ^) 

T    =    —    X 

2  tin.  (i    -V    ^) 

If  a  =  0,  then  T  becooea  equal  to  (}.  and  iU  ralaa 
glren  by 

P  COS.   ^. 

Q   =   —    X    •^— — — 

2  sin.  (i    -(■    p) 

If  a  =  <■  then  T  heoomet  boritonul,  aad  itt  ralne  it 
girea  by 

T    =    —    X    cot.  (t 


+   f). 


P 
—    X 

3 

Let  ut  BOW  suppose  that  the  wedge  has  been  (breed  into 
its  position,  and  that  it  ia  required  tu  Had  the  force  P'  necet- 
sarv  to  extract  it  again.  In  this  case  we  have  the  reactioua 
Q  Q  aiding  P',  to  that  B  acU  on  tht  other  tide  of  £  D  at  (he 
angle  6 ;  we  bare,  therefore, 

SB  tin.  (^    -    0    =    P'- 

Example  11.— An  isoscelet  wedge,  whote  aagle  of  clearaf* 
is  6°,  is  forced  into  itt  position  by  a  preature  of  ItSlb.  If  (he 
co-efficient  of  friction  be  i,  calculate  the  leatt  force  reqaifvd 
to  extract  it. 

From  the  above  we  hare 

P    =    SB  tin.  (^    -I-    0 
And 

P'    =    SB  tin.   (^    -    I). 

Dividing  the  latter  by  the  former  we  hare 

tia.    (f    -    i) 
P-    =    P    X 


Uigitized  by  VjiOOQ 
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fiKt  Un.^   =  i,  we  find  from  the  UblM  th«t  ^  i«  W  34' 
B«ih.  ftlJO  •   =  S"  30-. 

lin.  (U"   40 

.     P'   =    lit    X :~ — — 

•  •io..(M°   4') 

Workinz  thit  out  by  th.  UWm  we  laif  to  be  941b. 

K™  theweSee  in  it»  plaee  when  dnven.    In  thii  cue  we 
tt^  S:  wXiT^  Q.  V  Q  «ding  P. « that  we  mart  heve 

p  =  2R  Bin.  (i  -  ip)- 
Ftom  tbta  lut  equation  we  lee  that  aj  long  «i  <  !•  greater 
ttan*  p  ha«  lome  pojitive  value,  and  that  cnuequently  if 
V  K  AinW  liTe  w,SJe  will  .Urt  from  iU  portion,  amce  it 
tnninalhe  force  P  to^cep  it  in  lu  P'»"-  .„v,  ,„  .t,. 
I(  1  be  Icse  than  A,  or  the  angle  of  the  wedge  be  leea  than 
tsfht  aome  negaiirc  ralae,  or  a  force  acting  in  a  direction 
<mp<l«e  to  that  which  forced  the  wedge  into  iti  poaition  is 
amMrr  to  extract  it ;  the  value  of  thii  force  i.  given  in  the 
T.hie  for Vabove,  coneeqoenUj  if  P'  bo  removed  the  wedge 

^^!^^^w^rt  to  be  uaeful  dianld  not  atari  when  the 

if  dcavaie  i>  leia  than  twice  tlie  angle  of  '"««»•.  ^hen 
thti  i«  the  c«»  it  will  remain  Sjied  in  any  poaiUon  into 
iSchiti.*i»en.  It  i.  thi.  pr«ftcrty  ->'«^^,'"'';«g''^ 
the  wedge  |U>d  rendere  iU  uae  m  murereal  in  the  mechanical 

"to  tod  tbo  portion  of  the  power  employed  which  U  uied  in 
««-co»iiwfrSion.  letQ  be  V'onWW^i'XIt.f  S^ar'e 
•  wedge  w6»e  acmi-angle  i»  i ;  then  B  «<  <Ir"uig  preiaare 
M  F  we  h»lfe,  as  above 


P"    =    2Q    X 


(B-  (»■  +  W 

^    coa.  p 


Now  if  P  be  the  driving  preianie  on  a  smooth  wedge 
huTinz  the  aaae  angle,  which  exerts  the  same  pressure,  Q,  as 
'tbe  rough  wedge,  we  have,  m^yjig  ^  =  0  in  the  above 
formula, 

P    =    2Q  nn.  (■ 

Dividing  the  btKr  by  the  foray  JM^htnin 


P-  sin.  (»■  +  ^) 

Example  U  — A  wnoght  iron  wedge  whou  angle  of  deav- 
arc  is  7°  is  farced  into  a  mass  of  oak.  It  is  required  to  find 
what  fraction  of  the  driving  pressure  is  consumed  by  friction, 
the  angle  of  frieUon  being  31°  60'. 

Here 

i  =  3"  se-,  ^  =  31°  BV 

CalculatiBC  by  the  tab'ca  we  find 

—  =  CM»n»rly,otP'  =  IIP 
P- 
Or,  in  words,  ten  times  the  force  r«<;nired  to  endnce  the 
prcaenre  j^  is  expended  in  overcoming  inction.  We  thna  ice 
that  altheat^  the  eOcacy  o(  the  wedge  it  due  to  friction,  itill. 
In  this,  na  in  every  other  case,  friction  diminishes  the  ellecte 
of  forcM  applian*  machines. 

Ve  mull  Bowpfif  io  the  dynamical  theoiy  of  the  action  of 
the  KcJge,  fod  ttopose  that  the  blow  fs  erased  by  a  given 
weight  P  falijag  through  a  given  number  of  feet  A.  This 
weight  at  the  initant  of  striking  the  back  of  the  wedge  liai 
nccumulated  in  it  an  amount  of  work  qr  energy  represented 
by  P  A.  or.  if  r  be  t  he  velocity  in  feet  par  jyiftpod  of  P  at  the 
instant  of  striking  the  wedge,  the  nuniar'af  units  of  work 
stored  up  in  it  is  repreaented  by  the  well  known  formula  F  x 
»»  r> 

.—  since  h  —  —     Now  this  energy  is  expended  in  over- 

tg  ^ 

conung  the  tendency  of  the  resisting  surfaces  to  collapse,  in 
overcouiBx  the  friction,  in  compressing  both  the  weight 
itself  and  the  wedge,  and  in  giving  motion  to  each. 


Or,  representing  the  tae/ui  work  gained,  which  is  cqtt.il  to 
9Q  X  D  E  by  U,  we  have 

P  e'        sin.  »■  COS.'  ^ 

U  =  X  — . 

ig  sin.  (i  +  If) 

Since  U  =  !!Q  x  D  E,  and  U  is  a  definite  amount  of  use- 
ful work,  when  1)  E  is  very  small  Q  will  lie  very  great.  This 
accounts  for  the  enormous  rcsistiiuces  which  the  wedge  can 
overcome  when  driven  by  blows. 

In  the  equation 

Work  employed  =  P  A, 

it  is  clear  that  we  can  increase  the  work  done  by  increasing 
P  or  by  increasing  ft,  that  is,  by  increasing  the  weight  of  the 
liRnimer,  or  by  mcreasinj;  its  velocity,  but  it  is  found  in  prac- 
tice that  a  better  result  is  obtained  by  increasing  ttie  velocity 
than  by  increasing  the  weiglit.  Tliis  has  been  accounted  for  by 
snppoBing  that  a  rupid  blow  causes  a  tremor  of  the  sub- 
sunces,  and  niomentarily  destroys  the  friction. 

I  shall  now  conclude  this  article  with  the  following 
example ; — 

Example  13.— The  ends  of  an  iron  girder,  30  tons  weight, 
resting  on  two  granite  piers,  are  simnltaneonsly  raised  by 
means  of  wrought  iron  wedges,  in  the  form  of  a  right-angled 
triangle  whose  height  is  liu.  These  wedges  are  driven 
home  by  25  blowa  each  of  a  hammer  weighing  141b., 
and  which  i«  moving  at  the  rate  of  40ft.  per  second  at  the 
instant  of  striking  the  wedge.  Find  how  much  work  is  ex- 
pended on  prejudicial  resistiuices,  including  friction,  &c 

The  number  of  units  of  work  developed  by  one  hammer  in 
the  2a  blows  is  equal  to 

40  X  40 

25  X  14  X =  8760 

2  X  32 

Now  if  there  w#rc  no  prejmliciiil  resistances,  this  amount 
of  aork  should  have  raised  a  weight  of  14  times  this  number 
of  foot  irounds,  or  lOj'KIU  to  the  lieigbt  ot  lin.  (which  is 
the  height  the  girder  is  raised),  but  from  the  question  each 
wedge  only  raises  15  tons  or  S.ICIiOla.  to  the  height  of 
one  inch,  therefore  the  work  lost  by  friction,  S;c.,  is  KBOOO 
—  33G0e  =  7HOUlb.  raised  lin.  or  5950  foot  pounds,  or 
about  i  of  the  total  work  expended. 

(To  be  continued.) 


MA.THEUATICS. 
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CHAPTER  III. 

DECIHALS. 

(Continued  from  page  58.) 
UniU. 


{  S3.    I    I  I  I      I  I  I  I .  In  the  number  1111  to  the  left 

of  the  vertical  line  above  we  observe  that  as  the  value  of  the 
fens,  place  tis  ten  times  that  of  the  units,  and  that  of  the  hun- 
dreds ten  times  that  of  tens,  and  so  on,  conversely  the  value  of 
the  units'  place  is  one-fenf  A  that  of  the  tens',  one-Aiinrfrerff  A 
that  of  the  hundreds',  and  so  on.  Now,  if  we  write  digits  to 
the  r^Af  of  the  units'  place,  and  agree  that  the  law  just 
noticed  shall  hold  for  the  value  represented  by  them,  it  is 
plsin  that  the  lirst  to  the  right  of  the  uniU  will  be  one  one- 
fnifft  of  the  unit,  the  second  will  he  one  onc-hundrtdth,  and 
so  on— t  e.,  a  series  of  ones  written  after  the  units'  place  will 
1  1  1 


represent  the  fractious  one  — ,  ono ,  one  , 

"^  10  IHO  lUOO 


tc. 


In  llg.  14,  let  the  dotted  linea  A'  B'  C  repceient  the  posi- 
tian  of  the  wcd^e  ABC  after  it  has  received  a  blow.  Now, 
as  the  resisting  sorfacefl  are  supposed  to  move  in  a  horixontal 
directum  only,  if  D  be  the  point  of  apphcation  of  the  mutual 
nomal  preaanre  before  the  blow,  D'  must  be  the  correspond- 
ing pcsat  after,  therefiDre  the  normal  raaistance,  which  we 
ehali  call  Q.  has  been  overcome  tliroiigh  the  space  U  E  in  iti 
directiois,  tketeftn  the  werk  expended  on  Q  is  equal  to  Q  x 
D£.  AlM,in  eonseqnence  of  the  blow,  the  point  D  on  the 
vedgc  hae  been  moved  to  H  (rerticaUy  under  I)),  tlierefore  the 
fun  passed  over  by  the  rubbing  snitacs  in  Oie  direction  in 
scAscA/rfetimnctiiaequaltoKU, but  EH  =  I>£cot.i, 
(incc  Ai  U  1>  =  t,  therefore  the  work  expanded  on  friction  is 
*1>*l  to  ^  Q  X  t>  E  cot.  t,  and  naglectiug  the  mutual  com- 
pRmen  of  the  weight  and  wedge,  Ac,  we  must  have 

r» 

Px  —  =  2((}xDE  +  |i(lxDEcot.O 
89  '^ 


=  2Q  X  DB  (  1 


(' 


•in 

peoi.  { 

CO*. 

^  slo-f 

•in.  ft 

^f) 

-,) 


Px   —  =  J<lxDE 

^  ein  <  cos.  ^ 


where  the  nnmber  of  noughts  succeeding  the  one  in  the 
denominator  is  the  same  as  the  number  of  places  to  the  ri<!ht 
of  the  units'  place.  A  period  called  the  decimal  point  is 
placed  after  the  unit's  figure  to  show  at  what  point  t.ic  frac- 
tional part  of  the  number  begins.  Thus  l'.^5  means  one 
wholenumberand  two  tenths  plus  Itvehundredths— i.<,twenty- 
»5  31 

Hve  hundredths'.    '035  means .    Conversely must 

1000  lOOOUO 

761 

berepresentedaecimally.thna, -00071,  and thus    751, 

10 
whence  the  following  rule— 

S  34.  To  expreu  a  decimal  fraction  in  the  forraofavulgsrfrac- 
tioii.  For  the  numerator  set  duwu  the  digits  of  the  decimal 
fraction  as  if  they  formed  the  whole  number,  and  fur  the 
denominator  set  down  one  followed  by  as  many  ciphers  as 
there  aru  plaees  in  the  decimal. 

Ei.  Hxpreu  2  61  as  a  vulgar  fraction. 

It  must  be  remembered  that  a  whole  number  is  a  whole 
number  whether  expressed  attached  to  a  decimal  or  vulgar 
friiction. 

Then  1st  we  have  the  whole  number  2' 

2nd        „     the  decimal    '51 

Which  setdown 251 

Underline  and  write    lOJ 

one  fnllowed  by  two  noughts,  because  there  are  two  places  of 
decimals  iu  the  given  uuiuber. 

251  61 

3rd.  The  wholeaiuwer  being  ,  or  2 . 

100         luu 
Ex.  Express  -(WlOlOl  u  a  vulgar  fraction. 

Here  write       10101       as  a  whole  number. 


Underiine       liiuUOUOO 
Then  write  one  followed  by  seven  noughts,  as  above. 
Ex.  Express  ;j53'U3  as  a  vulgar  fraction 

.  3 

353  —  =  the  answer. 
1(10 
Ex.  Expteu  6-5  as  a  vulgar  fraction. 
5  1 

6  —  or  i  —  =  the  answer. 
10  2 

i  35.  To  write  as  a  decimal  any  fraction  whose  denominator 
is  10. 100,  1000,  fcc.,  some  power  of  ten.  Write  down  the 
numerator  as  a  whole  number  and  count  as  many  places 
from  the  right  hand  digit  as  there  are  ciphers  iu  the 
denominstor,  and  there  mark  the  decimal  point.  If  there 
are  any  places  unoccupied  by  hj^ures  write  noughts  in  those 
places. 


Ex .  Express  as  a  decimal  5  — 
10 
Here  write  down  the  whole  number  and  numerator  as  n 
whole  number,  thus  5  and  4,  counting  tkenumber  otn/mghi9  in 
he  denominator,  one,  then  mark  off  one  figure  from  the 
right  as  a  decimal,  thus,  5'4. 
15 

Ex.  Express as  a  decimaL 

1000 
As  above,  write  16,  the  nnmber  of  noughts  is  three,  there- 
fore mark  off  three  places  from  the  right.    There  are,  how- 
ever, only  two,  and  we  must  pre&x  a  nought,  as  *015,  to  make 
three. 

2510015 
Ex.    Express  — — —  as  a  decimal. 
1000 
SSIO-OIS  is  the  answer, 
t  3fS.  It  will  thus  be  seen  that  a  decimal  is  simply  n 
fraction  with  a  denomination,  1<),  or  some  power  of  10  ;  this 
denominatiir  never  being  written  but    always  understood. 
.\uolher  tact  siiould  also  be  noticed,  viz.,  that  unlike  a  whole 
number,  to  add  noughts  to  the  right  of  decimals  does  not 

alter  their  value,  thus  "l  ii(mains  equivalent  to  —  even  when 

written  -100000,  but  if  we  aid  noughts  to  the  left  the  value 
1  1 

is  altered,  thus  1  =  —.but  01  =  ,  ic,  See. 

10  100 

CTj  it  eontinuid.) 


LBTTEBS  TO  THE  J^piTOB. 


tWe  do  not  hold  osrselres  rcsposrible  tor  the  opinion* 
of  our  correspondents.  Tfie  Editob  rcHpcctfullp 
requests  that  all  communications  should  be  dnwa 
up  as  briefly  as  |ioasiblo.j 

*,*  All  communications  ehonldbe  addressed  to  the 
Bditob  of  the  Knglish  Mechanic,  31,  Tuviatock- 
•treet,  Coveni,  Ourdcu,  W.C. 


All  cheqoes  and  Post  Ofllce  Orders  to  be  made  pay- 
able to  J.  rAB8M0B£  EdwaBDS. 


I  would  have  every  one  write  what  he  knows,  and 
as  muck  as  he  knows,  but  no  more  ;  and  that  not  In 
tills  only,  bnt  in  all  other  subjects :  lor  such  a  per- 
son may  have  some  particular  knowledge  and  expe- 
rience of  tbo  nature  of  such  a  pcrsou  or  such  a  foun- 
tain, that,  as  to  other  thln^fs,  knows  no  more  than 
what  everybody  does,  and  y«t  to  keep  a  clutter  wlUi 
this  little  pittance  of  his,  will  nndertoke  to  write  ttae 
whole  body  of  pliyilcks :  a  vice  from  wlienee  f^at  in- 
courenlenees  derive  their  oriKinaL  —ilonlalgne'i 
Easagt.  

TURRET  CLOCKS. 

Sir,— The  interest  manifested  by  yonr  readers  in  the 
above  subject  induces  me  to  send  you  the  spuciScation 
of  Mr.  H.  W.  Cook,  of  Ovlngtoii-square,  London, 
describing  his  recent  Improvements  in  tiie  construction 
of  turret  clocks.  Striker. 

The  object  of  tbe  invention  Is  to  dispense  with  a 
large  portion  of  the  ordinary  clock-work  gearing, 
wll^  its  attendant  expense,  and,  in  fact  to  eUmtnate 
from  the  clock  all  the  wliecl»  wbicli  come  before  that 
which  actually  drives  the  hands.  Thi.H  gearing  ins 
clock  of  tbe  ordinary  construction,  but  actuated 
according  to  this  iuveutlon,  will  oonalst  of  three  wheels 
—namely,  first,  one  which  goes  round  once  an  hour ; 
second,  the  escapement  wheel ;  and,  third,  a  wbeel 
connecting  the  other  two.  The  wheels  and  driving 
gear  are  nrraoged  1  a  the  manner  shown  in  tbe  accom- 
panying drawiuj,',  in  which  M^'.  1  rcpresoiitH  an  eleva- 
tion of  a  turret  clock  constructed  according  to  the 
improvements,  and  provided  with  striking  gear  ;  Fig. 
2  la  a  Bide  view  of  the  same.  It  will  be  seen  that  to 
the  KXlea  of  the  central  wheel  a  (on  the  axle  of  which 
tbo  hour  hand  is  mounted)  Is  applied  a  water  wheel, 
which  is  driven  by  a  flow  of  water  from  a  suitable 
reservoir  above.  This  water  wheel  may  be  of  any 
convenient  construction,  but  the  form  most  suitable 
for  this  purpose,  and  which  is  shown  In  the  drawings, 
conHlstB  of  lour  or  more  pipes,  6  6,  radiating  from  a 
centre  6',  and  furnished  with  small  backets  6'  6',  at 
their  extremities.  These  pipes  are  each  provided  with 
a  tap  or  cock,  on  the  snlndle  of  which  is  mounted  a 
tappet  wheel  c  c,  so  arranged  that  as  the  arms  of  the 
wheel  revolve  in  the  direction  of  the  arrow.!  1 1,  one 
of  the  arms  of  the  tappet  wheel  c  la  brought  against  a 
pin  d,  80  placed  that  it  will  turn  on  the  taps  c  at  a 
certain  point  as  the  wheel  goes  round  in  tho  direction 
of  the  arrows  1,  1.  Water  will  then  pass  dovt-n  the 
pipe  e  from  tho  reservoir  above  to  the  centre  *■,  and 
from  thnuce  up  the  arm  *  Into  the  bucket  6'.  Tbo 
flow  of  the  water  down  the  pipe  e  into  the  bucket  is 
stopped  as  soon  as  llio  bucket  io  quostlou  is  full  by 
the  tappet  wheel  c  of  the  tap  coming  against  another 
pin  (f.  which  will  turn  oH  tbe  tap  and  stop  the  water 
from  flowing  Into  the  bucket,  lly  this  arrangement 
the  splashing  of  an  ordinary  water  wheel  is  avoided, 
aud  a  very  regular  pressure  Is  obtained.  The  hour 
wheel  a  gears  Into  a  piulon  on  the  axle  of  the  wheel/. 
The  wheel  f  gears  iuto  a  pinion  on  the  axle  of  the 
escapement  wheel  A.  A  piulon  on  the  axle  6'  gears 
iuto  and  delves  the  wheel  i,  on  the  face  of  which  are 
pins  2  2,'whlch  as  tho  wheel  i  rotates  lift  up  the  tall 
of  a  lever  j,  the  other  end  of  which  is  connected  by  a 
wire  to  ono  end  of  a  lever  t,  which  la  connected  at  its 
opposite  end  by  a  wire  to  a  lover  /  below,  having  ita 
fulcrum  St  3.  As  the  tall  of  the  lever  ( is  raised  It  will 
draw  the  catcli  t  into  the  position  shown  by  dots,  and 
will  (by  releasing  the  pin  4  on  the  levor  u)  allow  tbe 
other  pin  5  to  drop  on  the  back  of  the  catch  f.  Now 
when  the  pin  1!  ou  the  wheel  i  passes  tho  tall  ot  the 
lever  J  tho  latter  Hill  fall  back  into  the  position  shown, 
and  tbo  pin  5  being  reloaseU  from  the  catch  t  will  allow 
Che  lever  w  to  drop  down  until  stopped  by  a  pin  B  at 
the  end  of  the  doable  lever  v  r',  ou  which  It  will  rest 
In  the  position  shown  by  dots  ni.d  by  means  of  tho 
Wire  u' ,-  this  leyer  ti  will  turn  on  the  Wp  »,  aud  aUow 
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water  to  pMS  down  the  plpa  •<  loto  the  vms  o  and 
iMickett  o*  of  a  feeond  water  wheel  for  actuating  the 
striking  part  of  Ibe  raechanltm. 

In  appl/lngtbU  invention totlieatrtklngmOTement, 
the  advantage*  are  verjr  great,  flmt,  became  the  weight 
here  rmplojred  i*  greater  than  that  required  to  actuate 
the  clock  IteeU ;  and,  •eeondly,  because  la  thl*  rue 
two  train*  of  wheel*  are  eliminated.  The  Inventor 
applie*  the  power  of  a  water  wheel  to  the  cammed 
wheel  n,  which  constat*  of  throe  cam*,  a*  ahowu  bjr 
dot*  in  Kig.  1.  Ilieae  cam*,  a*  they  are  rotated  bjr  the 
action  of  the  tubular  ann*  o  and  buckeu  o>,  act  on  the 
tall  of  the  lever  p,  which  by  the  Intervention  of  iho 
wlrepi  lift*  the  hammer  of  the  bell  In  the  turret  above. 
As  the  water  wheel  o  wiU  only  revolve  at  a  steady 
pace,  the  regulating  fans  nsoally  employed  In  the 
striking  gear  of  ordinary  turret  c:ock*  may  be  dia- 
ponaod  with.  The  only  wheel  required  In  this  arranne- 
roent,  with  the  exception  of  the  com  wheel  n  for 
lifting  the  hammnr  through  the  lever  p  and  wlre7>'  1> 
a  ratchet  wheel  q  to  drive  the  locking  plate  r.  The 
ratchet  wheel  q  has  three  teach,  and  is  mounted  on 
the  same  shaft  as  the  cam  wheel  n.  nnd  Ibereforo  at 
every  third  of  a  revolution  move*  the  locking  plate  r 
one  tooth.  It  will  be  evident  that  so  looi;  oa  the  arms 
o  of  the  large  water  wheel  continue  to  move  round 
they  will  carry  round  with  them  the  cam  wheel  n,  and 
will  consequently  act  ou  the  hammer  lever  p,  oa 
already  exulan'cd,  and  also  on  the  ratchet  wheel  q, 
which  will  drive  tbe  locking  plate  r  one  tooth  fur 
eveiy  stroke  of  tbe  hammer  ou  ihe  bell.  Tbe  strikiug 
will  therefore  continue  until  one  of  tbe  twelve  plus 
7  7,  on  the  face  of  the  locking  plater  comes  against 
the  tall  v'  of  the  lever  c,  on  which  the  lever  ii  rests. 
The  pin  7  as  It  moves  forward  will  puth  back  ibo  tail 
vi  ef  tlie  lever,  and  thus  cause  tbe  pin  0  to  raise  the 
lever  « into  the  poaUion  shown  in  the  drawing,  au 
thus  allow  the  counterbalance  lev^r  s'  on  the  cock  <  to 
turn  nil  the  water  from  the  arm  o  and  burkets  a>,  and 
ilicicby  einp  tbe  cams  u  and  ratchet  q  until  one  of  the 
plus  i  III  I  lie  wheel  i  comi's  round  again  at  the  end  of 
the  hour  aud  turns  on  the  water  uj^oin  In  tbe  pipe  a*. 

When  there  is  any  dllllculty  about  Introducing  a 
waur  wheel  laree  enough  lo  act  in  the  manner  above 
described,  or  wbera  complicated  movements  aucb  as 
chimes  are  required,  the  mala  advnnugcs  of  this 
system  can  be  obtained  by  making  tbe  wi-lght  and 
drum  of  any  ordinary  clock  of  puwer  sufflcient  to 
strike  twelve  o'clock  with  its  chimes,  if  any,  and 
then  arranging  a  amall  water  wheel  to  wind  op  the 
striking  movement  alter  every  tin-e  that  it  has  acted. 
Thus,  for  instance,  in  a  non-ebiniing  clock,  where  It 
Is  necessary  at  present  to  store  up  power  sufflcient  to 


strike  720  times,  under  this  plan  only  sufficient  power 
Is  required  to  strike  twelve,  thus  dimlnisblug  the 
strength  and  sollditT  requisite  in  constructing  the 
clock. 


THE  SUPPOSED  PLANET  VULCAN. 

Sis,— To  the  list  of  observers  which  appeared  in  the 
English  Meohamic  of  the  1st  Inst,  should  be  added 
the  names  of  the  Kev.  Fred.  Howiett,  F.B.A.8.,  and 
Messrs.  Thomas  fetty  and  W.  K.  Bland. 

The  weather  has,  fortunately,  up  to  the  present  time, 
been  exceedlnsfiy  favourable  for  solar  observations. 
Thera  have  been,  and  are  now,  several  raagni6cQut 

f groups  of  spot*  vislbleoo  the  sun.  Four  of  these  spnts 
lave  been  distinctly  visible  to  the  naked  eye.  At  Oh  , 
on  March  .11,  I  saw  with  great  dietlnctness  the  two 
group*  and  larce  isolated  *pot  near  the  W.  limb,  and 
am  pretty  certain  that  another  cluster  situated  on  the 


r;  c  ,/ 


r  I  e.2 


■%,/ 


U  *  19,  APn  , 


E.  edge  of  the  disc  was  also  risible.  On  >fareh  2!>,  at 
sunrise,  Mr.  H,  Ormlshcr,  of  Hanchcster,  discovered 
three  of  the  groups  without  teleseopio  sId,  and  Mr.  K. 
B.  Knobel,  of  Burton.on-Trent,  writes  that  ou  March 
2S,  20,  27,  28,  and  no,  he  distinctly  *aw  one  or  more  of 
the  apou  with  the  naked  eye.  It  may  be  appropriate 
here  to  give  *ome  measures  af  the  else  nf  the  largest 
spot  visible.  Mr.  T.  W.  Backhouse,  of  Sunderland, 
writes  that  on  the  24th  March  it  was  40,000  mile*  long, 
and  the  principal  noclent  19,000.  On  the  27(b  It  was 
45,000ralleslongand3«,000mlleswide.  Itthencontoined 
two  umbra, each  SMOm.  long.  On  the  1st  April  It  was 
48,noum.  long  (in  a  direction  nearly  parallel  with  the 
limb;  and  31,U00ai.  wide.     Its  northern  umbra   was 


SOOOm.  long  and  7000m.  wide.  The  above  apot  Ira 
versed  the  sun's  northern  hemisphere,  and  was  vlribls 
from  March  23  to  April  4  Ineiuaive.  Several  other 
large  apou  have  been  Tisible.  On  March  24  Hr.  Baek- 
houae  measure  the  largest  spot  of  a  cluster  In  tba 
B.K.  quadrant,  and  found  It  was  3<,000m.  long. 

Observers  have  noticed  several  rapid  changes  In  the 
form  of  some  of  the  spota.  Mr.  K  B.  Knobel  remarked 
a  phcDomeuon  of  this  nature  on  March  26.  He  says : 
— "  1  began  to  observe  the  sun  at  about  10.40  a-m.,  and 

f:ave  my  attention  almost  entirely  to  examintug  the 
arge  spot  then  visible  in  the  suo*b  northern' henl- 
sphere.  I  mode  a  sketch  of  it,  which  I  completed  by  a 
few  minutes  after  II  a.m.  At  11.10  a.m.  the  sun  was 
obscured  by  clouds,  which  cleared  off  at  I1.1SO.M.T. 
I  immedhitely  directed  my  attention  to  this  spot,  and 
was  aatoniahed  to  obaerve  a  change  had  taken  place 
in  the  bridgO  acrias  the  large  umbra.  A  bright  patch 
seemed  to  have  broken  out  In  the  middle  of  the  umbra, 
which  then  appeared  as  in  Fig.  3.  The  moment 
I  bad  the  spot  in  the  Held  of  the  telescope  it  caught 
my  attention,  and  1  felt  confident  at  the  time  it 
had  not  presented  that  oapeot  when  it  had  clouded 
over  five  minulea  before.  I  should  say  tbe  bridge  was 
much  brighter  than  the  penumbra.  I  hope  other 
observers  have  noticed  tbe  same  phenomenon."  The 
fnllowtng  are  the  sketches  of  the  spot  referred  to:— 
Several  other  observers  have  observed  somewhat  simi- 
lar phenomena. 

No  planetary  body,  or  any  strange  appearance  what- 
ever, oa*  been  vieibie  on  iba  disc  of  tlie  sua,  or  it 
would  hsve  been  detected  immediately. 

I  Bud,  on  observing  the  sun  this  morning  with  mjF 
4in.  metallic  reflector,  that  an  immense  group  of  spots 
have  Just  appeared  on  the  E.N.K.  edge  of  tbe  disc 
The  photosphere  in  the  region  ol  this  group  I*  greatly 
disturbed,  and  there  are  numerous  faculs  visible. 
From  the  present  appearance  of  this  cluster,  1  linsgin* 
It  will  be  of  greater  oimension*  than  any  other  group 
recently  vUlble.  if  the  weathcreontlnue*  favourabls, 
I  will  forward  you  aketches  of  the  appearance  of  this 
group,  and  will  duly  send  yon  partfcilars  of  further 
observations. 
William  F.  Dehhiho,  Hon.  Fee..  Obserring  Astro- 
nomical Society  Ashley-road,  Bristol,  April  S. 


SHAND'S     IHPBOVEMENTS    IN    STEAM 

POMPiNG  AND   FIKK  ENGINES. 
SiB,— The  following  description  of  Shand's  recent 
improvement*  la  ateam  pumping  and  fire  engines  may 
not  prove  nrinteresting  :— 
Mr.  Shand  claims  that  they  enable  him  to  obtain 
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SHAND'd  STEAil  PUMPING  AND  FIRE  ENGINES, 


Ftc  .S 


■Imple  and  diraet  mMuia  an  anirorm  action  In  hi* 

pomp  an4    perfect  eqiilUbrlain  of  all   tba  part*  In 

motion,  tbat  la  to  as;,  lie  obtained  a  eontlnnona  How 

tbroiuli  anotlon  Inleta   and    deliver/   outlets,  very 

deairable  when  used  aa  a  ateam  fire  en^ne,  and  In 

effect  reaembling  a  roUrjr  action.     Greatnr  tboron^^b- 

larea  throns-h  ttaevalvea  an  alao  obtained  than  can  be 

b7  tlio  ojual  meaoa  In  rqual  areas  of  barrel  and  backet. 

Tbe  ateam  pnmploK  en^^ne  la  eompoaed  of  three 

ateam  oyUnders  arraojircd  In  line  irlth  racb  other,  and 

tbe  platona  oi  each  attached  throuKb  lu  rod  directly 

to  a  ram  and  backet,  each  of  which  vorka  la  one  of 

three  pnmp  barrela,  alao  In  line  oppoaite  the  erllnder*. 

In  the  attachmeuiB  of    the    plstoa  roda   to  their 

leapeetlve  rams  a  slot  Is  formed,  or  what  ta  generally 

known  aa  a  alotted  eroeshead.  Into  which  work  tlio 

}oamala  of  a  three-throw  or  equilateral  crank,  the 

ah^i  of  which  having  three  eccentrlea  fitted  thereto, 

each  actoatlni;  a  iliil:  valve  to  admit  and  dlachar^e 

Ihetteam  workin;;  the  ptstona,  all  the  working  parts 

are  tbna  made  to  balance  each  other.    For  oompact- 

neaa  tbe  three-throw  crank  may  ho  worked  by  means 

of  slatted  cross  bends,  but  ordinary  oonnectln);  roda 

may  be  need  for  this  purpose.    Each  pnmp  barrel  la 

connected  at  bottom  to  oue  suction  chamoer,  and  at 

Mp  to  one  pump  bead,  by  which  the  aupuly  and  the 

dellrery  la  made  common  to  all  three  pumps,  pro- 

dnelni;  the  nniformlty  before  named,  rendennn  the 

•etton  aoft,  nnaceompinied  by  the  vloleat  thud  and 

Tibration   produced  by  rhe   ordinary    reclprncatiog 

pnmp  when  tpeedlly  drlvtu.    The  sttam  and  cxhanat 

pipca  of  the  cylinders  are  alao  connected  each  into 

one,  thos  oonatltnting  but  one  engine  and  pnmp,  with 

eontlnnona  Instead  of  Ibe  Jerking  and  Intermittent 

action  naual  In  tlie  ordinary  pumpa.    The  suction  and 

delivery  valvea  are  usually  composed  of  a  number  of 

vnloanlsed  India-rubber   disea  nxcil   over  aa   many 

gratlnga.  the  oatllne  of  each  aratliif:  bciner  circular, 

thcae  beiai;  formed  in  a  flat  plaio  (also  a  disc)  and 

forming  tlie  foot  valve  or    bucket,  and  of   snitable 

diameter  to  the  barrels.    Tbe  elte  of  the  rubber  disc 

la  by  this  arrangement  limited,  as  being  circles  within 

the  boundary  of  a  Isreor  circle  the  valvea  can  be  nude 

nolarger  than  to  touch  each  other. 

TlM  seats  are  of  a  pyramidal  form,  the  Inclined  face< 
o' which  allow  of  larger  circular  gratlnga  than  can  be 
obtained  In  the  flat  valve  seat  of  di«  farm  before  de- 
aerlbed.  By  these  moana  tbe  thoronghfares  throngh 
the  eraltngs  are  Increased  nod  r.u  Increased  flow  of 
water  through  the  auction  and  dellrery  valvea  la 
obtained. 

rig.  I  U  a  front  elerfctton,  in  which  are  ahown  the 
slotted  crosa  head  and  the  eimnecting  rod  arrange- 
menta.  rig.  2  la  an  end  elevation  with  the  frame 
Drokeo  away  to  aliow  the  arrangement  of  cross  bead ; 
and  Fig.  3  b  an  And  elevation,  partly  In  aeetloo,  abow- 
lo:;  the  arrangement  of  conneottog  lod  and  tbe  pyra- 
midal ralve  aeata. 

A  are  the  ateam  cylinders,  the  pistons  of  which  are 
connected  directly  to  the  rams  R  by  the  two  piston 
roda  C  In  the  connecting  rod  arrangement,  and  by  tbe 
aingle  piaton  rod  D  and  the  foot  piece  E  In  the  (lotted 
eroaa  bead  amngement.  Tbe  connecting  roda  F  or 
tbaslotted  eioaa  heads  Q  transmit  motion  to  the  three- 
twow  or  equilateral  cranks  II,  producing  a  rotaiy 


motion  of  the  erank  shaft  T,  en  which  are  Hxed  the 
three  eccentrlea  J  lor  working  the  ateam  atide  vales. 
Attaohed  to  the  ram  U  is  the  bucket  K,  in  wliich  the 
grating*  of  ihe  pyramidal  valve  aeata  are  shown,  also 
tbe  indla-mbber  valvea  In  section  with  their  guards. 
I.  la  one  of  I  bo  foot  valves,  ahown  In  section,  also  of 
tbe  pyramidal  form  and  fitted  to  the  bottom  of  rach 
pnmp  barrel ;  M  the  inlet  to  suclloii  oliamber  N  from 
whien  each  pump  la  supplied;  O  the  pump  barrels; 
P  the  pnmp  bead  receiving  the  delivery  of  each  pump  ; 
Q  tlie  discharge  outleu,  of  which  there  may  be  one  or 
aereral,  aa  required.  Kuemam, 


THB  TF.LESCUPB,  Aa 
Sib,— A4ln.  object  glaas  which  will  ahow  the  nth 
Star  In  the  trapezium  of  S'  Orionis  needa  no  encomium 
of  mine  to  m<ke  the  owner  moat  legitimately  proud  of 
It.  1  can  only  tell  Mr.  Alaton  (p.  40),  that  had  he 
paid  Dallmeyer  (whom  I  take  to  be  our  firm  living 
object  glaaa  maker),  iio  guineas  for  a  4in.  objective.  It 
could  not  have  possibly  done  mora  than  hia  "  >Vray." 
1  aeatceiy  know  a  more  aerere  teat  In  tbe  whole 
Heavena  Ihau  the  Otii  Star  In  tbe  trapvzium  of  Urlon 
fer  an  inatrument  of  the  size  he  refeia  to. 


I  can  give  "  G  '.'  (K73),  p.  45.  little  or  no  Information 
aato  what  has  become  of  Kitchenur'a  Inatrumeuta; 
wbieli  are  sciittered  all  over  tbe  country.  It  may, 
however,  assist  him  in  tracing  the  " 'llenuclerc  ** 
telescope,  if  1  tcil  him  that  It  waa  advertised  for  sale 
for  £130,  by  the  Kev.  A.  F.  I'adley,  of  LIucoln,  In  the 
Tima  for  February  9lh,  1801;  who  bou^jbl  It,  or 
whether  It  was  ever  disposed  of  at  all,  I  cannot  any. 

Mr.  J.  H.  Ward  (2*.!75),  aamo  page,  will  find  glas4 
of  a  very  dark  neutral  tint,  or  oC  that  hue  known  to 
Opticians,  aa  "  Londen  Smoke,"  the  niostploasant  to 
use  SB  an  eye- cap  In  viewing  the  Sun.  He  must  be 
carelul,  thnngh,  either  to  employ  the  "Hotlgsou" 
reflector  (Exolisii  )Ir.ciiA!<ic.  Vol.  IX  ,  p.  180),  or  to 
constrict  the  aperture  of  hii  teteHcopo  to  21n.,  or  less. 
Otherwise  he  will  flncihls  dark  i,'lass  crack  at  once. 

"  W.  H.  P.  "  (3287)  ann  do  uotliiag  with  his  telescope. 
Lenses  are  not  like  trained  aoldiera,  they  won't  stand 
Are. 

"  Aatrooomer  "  (S315).  p.  4«,  la  delightfhily  vague. 
In  the  absence  of  any  details  aa  to  aperture,  so.,  I  can 


only  eoneelre  that  hIa  little  telesoope  Is  a  very  good 
one,  and  Ilia  bigger  Inatmment  an  ezeeedlngly  bad 
one. 

"  H.  A.C  "  (U47),  also  on  p.  40.  la  apparently  apeak- 
Ing  of  a  reflecting  telesespe,  albeit  he  aaya  nothlacr 
directly  to  Indicate  that  ancb  la  the  case.  He  further 
omits  testate  whether  It  baa  a  T«rtleal  motion  npon. 
trunalons,  or  In  fact  (aave  by  an  ambiguous  refereuos 
to  Its  being  "raised  or  lowered  br  meana  of  two 
nuta ")  whether  It  baa  any  vertical  motion  at  all. 
Aaaaming,  however,  pro  hoe  vice,  that  be  ean  more  it 
in  a  truly  vertical  direetlon,  be  most  stretch  a  perpen- 
dicular spUer  line  serosa  the  centre  o(  the  field  of  Us 
eyepiece  ;  and  then  obtaining  bis  ezaet  local  time, 
calculate  in  the  way  exemplified  on  p  i,  the  precise 
time  of  transit  of  anv  star  near  tbe  horizon.  He  must 
then  blaect  this  star  by  his  wire,  Juat  before  its  oulmi- 
nation,  and,  moving  the  wtiole  inatrnment  budHy 
after  It.  stop  at  tbe  calculated  ln«tant  of  its  appulse 
to  Ibe  Heridian.  HIa  telescope  will  be  then  aa  nearly 
due  North  and  South  as  ever  he  ia  likely  to  get  It, 
and  lie  may  now  lower  It  and  see  what  terrestrial 
object  forms  a  meridian  mark. 

To  set  the  inatrument  eaat  and  west,  he  may  describe 
a  circle  on  the  ground,  having  the  longest  leg  of  his 
triangle  as  a  centre,  aud  tbe  diatance  between  it  and 
either  of  tho  otliera  for  a  radius.  If  now  he  will  notice 
where  this  ehorter leg  tonchea  the  circle  when  thelnstru- 
ment  Is  In  the  Meridian,  and  vlll  n  ove  -t  rOBud  theexact 
quarter  of  the  circle  from  sucli  pusitiuu,  he  will  have 
obviously  shifted  tlie  telescope,  cither  Into  an  easterly 
or  westerly  position,  accoraing  to  the  direction  in 
which  he  baa  travelled  round  tho  circle. 

As  for  his  device  for  looking  at  the  sun,  it  Is  nothing 
In  the  world  but  the  "  Hodgson"  reflector  referred  to 
above.  It  Is  the  beat  and  salest  way  ^ere  is  of  exami- 
ning solar  detail. 

His  third  query,  albeit  very  indirectly  a  telescopic 
oite,  1  may  a.-t  well  answer  here  by  saying  that  N.  I*.  l>. 
may  be  converted  Into  declination  its  follows.  When 
It  does  not  exceed  00°,  subtract  It  from  90°,  and  the  n>- 
mainder  will  bo  Nitrth  Declination  ;  when  It  does 
exceed  U0°,  liubtract  0U°  from  It,  the  remainder  will  bo 
South  Uncllnatlon. 

For  example  the  N.  P.  D.  of  a  atar  ia  4>°  10',  what  is 
ibi  declluatloii  ?    90°  -  47°  10'  =  tf  40'  Deo.  North. 

Or.  what  Is  the  Declination  nf  n  star  whose  N.  P.  O. 
lalOjo  12';fl05'"  \t'  -  00°=  li-"  I'i'Dec  South. 

An  unexpected  fine  night  baa  enabled  me  to 
redeem  iny  promise  to  look  at  ^  UrsB  Mi^oiia 
With  Aleor  and  their  neighbours.  In  preceding  column 
la  a  sketch  of  the  Held  nf  view  of  a  41ln.  telesoope  with 
a  power  of  74,  when  directed  to  .M tzar.  1  mu^t,  how- 
ever, cxpfcssly  caution  "Jupiter,"  or  any  ono  else, 
not  to  accept  the  apparent  magnituthi  of  the  small 
stars  Indicated  as  correct  I  do  not  think  that  your 
encraver  could  possibly  cut  some  nf  them  without 
maxlng  tbe  punctures  so  minute  as  to  HII  with  ink 
In  the  procoaa  of  printing.  My  querist  muat  there- 
fore regard  my  diagram  merely  as  an  eye  map  ol  tbe 
rsltlou  of  the  points  of  light  which  were  visible  when 
made  It. 

With  regard  to  tbe  letter  of  "aUrse  MInorts  " 
(p.  39),  I  ^im  Just  In  this  difflculty,  that  my  inth  Vol.  of 
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So  that  I  luTe  no  ineani  ol  referring  to  the  reply  to 
blm  to  which  be  adverts.  On  this  account  hit  re- 
ference to  "24  L7ncls"la  a  puzzle  to  me;  4  and  14 
Jjjnela  at«  both  prettr  teat  objects,  each  aboat  1' 
wart,  but  24  and  »  are  nnknowu  to  m«  aa  doublea. 
What  "the  firat  iJMr  on  'F.U.A.S.'8'  llat"  waa,  I 
have  not  the  moat  dJxtant  eonoeption  cither.  In  the 
abaence  of  auoh  liat  from  tbe  oauie  apecifled.  Your 
oorreapondent  ou^ht  certainly  to  divide  the  cloaer  pair 
(  Kquulel  with  the  Uptloal  meaaa  he  posaeaaea  ;  Ita 
oomponenta  are  sow  Joat  over  1'  fiom  each  other. 
The  Star  '•  about  IS'  (really  11')  to  the  right  and  below'  ■ 
it  la  the  third  component  of  the  triple  osteriam. 

The  Hat  of  gtdeota  reaolred  by  *a  Ura«j  Minoria,- 
la  creditable  to  Uf  inatrument,  alb«tt  It  oontaiiu  aome 
of  varioua  raluea  as  tetit*. 

'^/rrerpot  of  the  Wt  tttv  In  the  trapeilum  ot  0 
Ortonia,  1  »mil»poatt,  a»  I  hare  before  auted  In  your 
colamna,|topnt  a4lA.|M>n>matlc  as  tbe  imalleat  Inatru- 
ment with  which,  f;wl<''<' the  mnxtfaronrable  circum- 
stancea,  thia  exMfMlugly  difflcult  object  can  be 
glimpaed.  If  howerer  Mr.  Coolte'B  3}in.  did  ahow  it, 
aacb  teleaoope  must  hare  been  uulqne  aa  a  production 
ot  Ita  manufacturer.  1  ahoold  perhapa  add,  in  fairnoaa 
that  auspielon  exists  of  thla  Star'a  rarlabiiity. 

I  never  Intended  to  indicate  that  the  i^atellltea  of 
Uranua  were  InvlalbUj  iu  anything  lest  than  a  2ft. 
mirror.  Some  one  whose  lAUcr  bore  Internal  evidence 
that  he  woa  in  poaaeulon  of  a  3in  object  glasx,  or 
something  of  that  aort,  uked  wliat  tnayn'/:iim/  pDWer 
WBsneeeasary  to  observe  theae  maons?  '(  jcatingly 
inquired  In  return  if  he  had  a  in.  mirror,  that  ha 
put  the  queation?  I  am  quite  f3mill»r  with  all  that 
Arogo  haa  written  pa  the  lubject,  and  know  tlie  eiory 
•f  Lamont  and  t/to  Itln.  llurz  refractor,  probably 
very  nearly  aa  pi^l#»  "  o  Vivs  "  Wjaaelf.  1  will  try 
and  be  mor«  seri«g|y  fur  the  future. 

Mr.  Bagulev,  p.  ^  aslta  me  for  some  teats  for  a  31n. 
refractor.  He  mi^  iry  y  Leoala,  ia  Leonia,  |  Ursa 
Hajorla,  V  Leonia,  U7  F.XIII  VirKlnis  or  (  iio6tIa, 
for  aeparating  POSSf.  All  these  are  eaay  objects. 
He  will  find  more  MMUik  ones  in  156  F.  XIII  Urate 
HaJorU,  70  F.XIV  Ljbnc,  v'  Scorpil,  or  X  Uphlueh>. 
Tor  a  trial  of  hia  UaU-graaping  power  he  can  look 
at  13  P.VIII  Oancrl.yj'.VlII  Cunorl,  ISHydrae,  i  UraiB 
lC4orls,0  Hydre  or  y  iJrue  Uajorta.  The  cornea  to  y 
Crsteris  will  be  Just  t^yond  his  ci^ablllty.  He  may 
also  attempt  the  ~liitfr"~~  of  that  gorgeous  mass  of 
stars  13  M  HerouUs.  1  shall  De  happy  to  learn  what 
Buoccaa  he  has  bad  f)^  the  resolution  of  these  few 
objects  i  and  shall  ke  oiad  to  aupply  him  with  a  sup- 
plementary liat,  $bfu)li  be  be  suo«<Mwf  ol  with  the  one  I 
DOW  give  olm. 

I  suspect  that"  Kaptune"  (2436),  p.  70,  la  merely 
laughing  at  me.  He  luu,  aoeerdlng  to  hla  own  ahowln^, 
got  hold  of  a  flint  disc  of  i^aormally  high  diaperaive 
power,  but  what  ita  exact  index  is  of  courae  I  muat  be 
Ignorant.  He  tells  me  the  focal  length  of  the  crown, 
and  that  of  the  whole  oombtnatlsn,  and  be  profeaaea 
to  have  such  atupendooa  faith  In  my  mathematical 
Juggling  as  to  Buppoae  that  I  can  from  thla  compute 
the cunres he reqnirea  "In  a  few  itnea."  I  do  not 
know  whether  "  Keptnne"  has  ever  calonlated  the 
curves  for  an  object  glaaa  himself  ;  but  I  can  asanre 
him  that  I  have,  A  initio,  and  I  made  a  tow  when  I  had 
fintabed,  that  1  would  never  voluntarily  wade  through 
such  a  dreary  waste  of  figures  again.  I'o  get  out  ac- 
curately, the  four  anrfacea  of  an  achromatic  combiua- 
tlonof  the  alse  of  your  correapondent'a,  would  In- 
volve, imprimit,  tbe  moat  accurate  knowledge  of  the 
refractive  and  diaperaive  Indicea  of  the  materlaia  to 
be  employed;  and  then  amau  of  elatmrate calcula- 
tion which  1  really  have  neither  the  time  nor  tbe 
Inclination  to  face.  It  la  not  like  a  lerreatrial  tele- 
scope, or  other  small  laatrumeut.  In  which  Sir  .I,>hn 
Hersehera  simple  formula  can  tie  employed :  It  la  a 
serious  undortsJcIng,  aa  "  Neptune  "  may  aatlaly  him- 
aelf  by  rslerenoe  to  any  ataniurd  book  on  optica. 

A  FCLLOW  OF  TBE  KOTAI,  ASTBOHOMICAL  80CIKTT. 


TIHB. 

Sir,—"  Not  a  r.E.  A.a"  (212t),p.  70  la  slightly  oon- 
fuaing  two  different  thinga.  All  he  has  to  do  Is  to 
calcuiaie  his  own  local  mean  time  accurately,  and 
then  by  adding  8m.  7a.  to  it  be  will  obtain  the  Oreeu- 
wlch  mean  time  at  tliat  InatanL  The  addlUon  of  l'S3a. 
lato  the  apparent  Klght  Aacenalon  uf  the  Sun  at  hla 
local  mean  noon,  be**^ 'use  the  Karth  turna  from  West 
to  East,  and  Id  the  luterval  between  the  Greenwich 
Meridian  coming  under  the  Sun.  and  the  arrival  of 
that  of  yonr  correspondent  there,  the  Sun  himself 
will  have  travelled  a  little  way  In  the  Keliptio,  and  have 
Increased  hla  HIght  Aaceitslon  by  the  l'33a. 

An  example  acsrcely  seems  neceaaarv,  but  for  per- 
spicuity I  give  one,  worked  ont  at  length.  What  will 
be  the  Ureeawlohjiloan  Time  at  fill.  Urn.  50'3aa.  Local 
Sideral  (Ime  In  Loneitude  8m.  7a.  \V'..iin  the  15  April  1 
Turning  first  to  p.  (B  of  tbe  "  Nautical  Almanao,"  we 
And 

h.m.    a. 
Sidereal  time  at  Oreenwich  Mean  Noon  1  S3  46-06 
Add  proportlonal.part  ot  D'SSOo  1-3S 

SIderoaltlmeatlocal  Mean  Noon  1  83  47  39 
b.  m.    a. 
Then  from    6  14  iOSd 
take..     ..    1  !I3  47-31) 


There  remains     4  41  300     The    Sidereal 
hours,  minutes,  and  seconds,  since  Mean  Noon. 

Converting  thla  into  Solar  tlnie,  by  the  aid  of  the 
ta,ble  atp.  SOe,  thua  :— 

h.  m.  s.         b.  m.    s. 
1  =     3  59  211-6818 

41  =        40  68 -.1831 

S     =  2'W18 


We  gat    4  40  U-VXT  liOealHean 
b.  m.    ». 
time,  and -finally  If  to  this   4  40  16-96 
we  add        8   7-00 

we  obtain    4  48  is  9a    the  Qreenwich 
Xean  Time  at  our  suppoaed  place  of  obaorvntion  at 
Sideral  Time  on  the  day  apeclllrd. 


I  have  aasumed  that  my  querist's  longitude  ia  8m.  7s. 
in  Afean  Time  west  o{  Greenwich.  If  it  be  Sm.  7a. 
aidcreal  time,  ho  muat  convert  thia  into  mean  time, 
which  he  will  fln4  to  bG  8m.  fi-7a.,  and  add  that. 

I  can  only  reply  to  Mr.  W.  F.  Swallow  (2:i6t),  p.  «8, 
that  i  have  nothlu^  to  explain,  modify  or  retract  with 
reference  to  what  I  wrote  with  regard  to  tije  gnomon 
Uoc.  dl),  In  your  Imat  volumu.  Mr.  Swallow  oa^erts 
that  the  Icugtb  of  the  ehndow  of  a  gnomon  at  the 
tlmo  of  the  etiuiaox  ia  not  an  arlUmictical  meau 
between  the  two  lougths  of  the  Mmo  shadow  at  the 
Solaiices ;  and  I  aay  that  It  U.  Vlrum  Aorun  mavit 
accipe. 

A  tCX-UIW  OF  TBE  jtOTAI.  ASTi^MOMICAL  SOOISXIT. 


theasaumed  I 


FERSONAIi. 

Sir,  I  lower  ray  aword  to  Ur.  Proctor.  I  see  the 
force  of  his  objection  with  reference  to  my  determina- 
tion not  to  argue  under  any  elrcuraatancea  whatever ; 
andean  quite  conceive  that  too  rigid 'an  adhiMipnce  to 
such  determination  may  oftcu  render  me  liable  to 
mlBConatruction.  Pro  hoc  vice  then,  I  candidly  admit 
thatmy  apcctruscopic  liiaatrotion  waa  a  moat  unfor- 
tnnate  one,  and  my  use  ol  the  wurda  *'  a  priori,'^ 
where  I  ahould  have  said,  and  only  meant,  "at  the  first 
bluah,*'  certainly  cjilculated  tu  convey  tbe  impreaalon 
that  I  was  enunciatiug.  what  I  bollevea  to  be,  a 
sclentlHc  truth.  There  ia  lea ^  excuse  for  me,  because  I 
was  familar  with  thoform  in  which  the  Astronomer 
Royal  hod  atated  his  dilficully,  and  the  immediate 
and  Qonvlncing  reply  that  was  given  to  him ;  hut  1 
wanted  an  illustratl^h  '^uii,  it  seems. could  only  fi^nish 
one  in  this  sllpaboa  |orni.  I  should  be  very  aorry 
that  it  ahould  go  forUi  to  the  world  that  i  believed 
that  the  dlaperaiou  of  the  two  dissimlls;-  spectra, 
wight havefA<or<-/rVi////l>eeu  expected  togo  OM.pari- 
poMU.  although  on  reading  may  own  words  over  ilitera 
acr^a  manet),  they  certainly  appear  to  convey  that 
Idea. 

There  Is  agentleman  signing  himself  "  'Varitas,"who 
has  honoured  me  with  nconsiderabloamouutolattcntlon 
for  soma «aaks^f#l.  lt.MiuByi)efbjMiesavehkutheex- 
MUditure  of  a  gttai  do/al  of  pap«r  and  U  U  I  nsfer 
juai  again  to  the  lU-Mcic  "  Veuus  on  the  MAS  Face," 
vblch  baa  foruioU  the  text  from  wnS**  ^  '«" 
bASU  preaching,  it  he  will  honour  mfi  by  reod- 
1^'  It  once  more,  be  will  find  that  I  aj^lutely  tu- 
pudlato  rigid  occux^y  In  my  figures,  uur  m^  object 
Laving  been  to  reudar  approheusible,  i^  iloB  most 
popular  form  that  I  could  dcvliie,  tits  SrifK^pl'  on 
which  the  meaaut«mjunta  dcacrlbod,  are  <us4e.  To 
have  gone  into  all  the  dotaila  and  refl^eaBADts  of  cal- 
culation wuuLd  have  been  to  b#ve  *jijwud«d  what 
filled  some  6  or  7  colnmas  tiOhe  KKaL.isaN«C^A4UC. 
intio  a  thin  octavo  volume.  -Once  for  all,  tnen,  I  u-cd 
round  numbers  everywhere,  SJftd  It  ia  91  ntt  use 
"  Veritas  "fonnding  any  theory  upon  them. 

TuAXKS— Permit  me  to  thank  Mcaara.  "  Saul 
Itymea  "  and  G.  K.  Crick,  p.  44,  for  their  kindness  tu 
ao  promptly  anawering  my  question  aa  to  engra\iog 
on  alate.  1  h.ive  further  i*  thank  Kr.  Leicester  fur  the 
trouble  he  has  takun  to  reply  to  me  on  p.  60  1 
rather  fear,  though,  that  the  proceas  which  he  deacribea 
la  beyond  the  reach  of  a  more  amateur. 
A  Fellow  or  the  Rotal  Abtbonomical  Societt. 


THE  SUN'S  DISTANCE  FROH  THE  EARTH. 

Sip,— Tbe  following  Information  I  copy  from  Vol. 
LIII.,  page  I,ol  the  PhiL  Tram,  for  the  year  1762,  with 
comment,  for  the  notice  of  your  correspondent,  "S. 
B.,"  in  your  number  lor  April  Irt,  187U,  p.  38  :  — 

"  Of  the  Sun'a  Dlatanee  from  tbe  Earth,  deduced  from 
Mr.  Short'a  Obaervatioua  relating  to  the  Horizontal 
Parallax  of  the  .Sun.  Bv  I'oter  Daval,  Eaq.,  V.P.  of 
R.S.    To  Jamea  Barrow,  V.P.  of  R.S. 

According  to  Sir.  Short,  the  mean  borixontal 
parallax  of  the  ann  is  8'  (Vi.  Now,  this  parallax  Is  tbe 
angle  which  the  scml-dlameter  ot  the  earth  aubtenda, 
aa  aeon  from  the  aun.  Therefore,  aa  8'-65  la  to  360" 
(the  whole  periphery  of  a  circle),  so  is  the  aemi-diame- 
tcr  of  the  earth  to  the  periphery  of  the  earth  round 
the  sun.  But  as  8'-65  la  very  nearly  the  1498J6th  part 
of  Sau".  aa  may  be  eaaily  proved  by  divlaion,  accord- 
ing to  the  latest  observations,  the  mean  acmi-dlameter 
of  the  earth  is  .-WSS  English  miles,  which  being  multi- 
plied by  H9,8J0,  produces  SUi.OI  1,308  miles  for  the  cir- 
cumference of  the  orbit  of  the  earth.  The  disuiice  of 
the  earth  fmrn  tli^  i-n  ■  r',.  *<>ml-<1innirtfT  of  this 
orbit;  and  Itn-  jjc.  iiii.  .-■  .■:  iiij.  eirclo  is  to  its  si-tid- 
diamcter  v.  ry  n.-iiri-,  .  s-'i  to  1,  Therefore,  if 
we  divide  :  -i  ■' d  (tiiotipiit,  tviiich 
ievory  ni  i  lin  menu  illrtliiiice 
of  the  ear; ,.                                .  ,     .    i,  n)ll<>(. 

As  tbetirliil    ■..   li...         -'.  I-  i.;i  .  Ill  pou.    ri<.l  n  firi-ie, 

the  dlatani'i' >'i  .   i    ir-.pm  Un?  riici  will  br:  grtrutor 

in  ita  apht'ii-'i.,  ;ij..|  i-    .  m  Itj  ptrUii-ii,!i.  iijim  htite 
aaslgnea. 

The  result  obtolued  will  depend,  of  course,  upon  the 
true  value  of  thejmoan  hurlzoutiU  parallax.       K.  U. 


THE  COLOURS  OF  JUPITER. 

Sir,— I  beg  to  reply  to  3Ir.  Purkias'a  letter  in  yonr 
laat  iaaue ;  at  the  same  time  I  may  be  permitted  toln- 
form  him  that  I  have  not  the  slightest  wish  to  ente  r 
Into  a  long  dlacnaaion  on  the  poiuta  In  queation.  If  I 
have  crredln  making  itu  question  of  coluur  Instead  of 
relative  brigbtncaa,  I  am  quite  willing  to  aland  cor- 
rected. I  cannot  agree  with  Mr.  Purkisa  that  large 
apertures  and  high  powers  do  not  enablu  ua  to  dis- 
criminate delicate  gradations  of  light  aud  shade  as 
well  as  of  colour.  The  fart  that  this  la  the  caae  ia 
abundantly  proved  by  the  detail  aliowu  In  a  correct 
drawing  of  the  planet  wlih  a  large  aperture  of  either 
object  glass  or  speculum,  aud  by  the  utter  absence  of 
such  detail  in  drawings  made  with  small  t^^leacopes. 
The  simple  explanation  of  the  fact  that  tho  belts 
actually  appear  darker  In  a  small  than  in  a  large  tele- 
scope is  that  in  a  large  iu^truniont  we  got  sulQcient 
pow«r  to  perceive  the  belts  dlversifiea  witli  mauy 
Irregularities  of  light  and  shade,  and  hence  they  do 
not  appear  to  bo  such  a  dense  dark  nmsa  aa  when 
viewed  In  an  Inatrumeat  Iu  wiiicli  there  is  uot  aulB- 
olent  power  to  reveal  these  details,  and  which  coose- 


queatiy  simply  shows  the  belts  aa  dork  denae  bands 
Acroaa  the  planet's  disc. 

Mr.  Pnrkiss  dissents  from  the  opinion  that  no  pig- 
ments or  materials  with  which  we  are  acquainted  can 
be  made  to  accurately  represent  the  differences  which 
really  exist,  but  such  is  really  tbe  case,  and,  as  an  in- 
stance of  this  kind  of  difficulty  as  applied  to  the  de- 
lineation of  terrestrial  ohjccts,  we  may  mention  that 
sn  artist  who  Introduced  a  lily  into  one  of  his  pictures  * 
was  compelled  to  represent  it  in  different  depths  of 
grey,  but  atlil  preserved  the  relative  purity  of  the 
flower  in  question,  althoi^b  it  would  obviously  be  un- 
truthful to  call  a  lily  greiy,  and  tbe  requisite  force  ot 
contrast  waa  onlv  obtained  by  aacrificing  truth  to 
eJUct,  by  unduly  darkeiaug  the  reat  of  the  picture. 

Mr.  Purkiaa  Oiinka  I  am  In  error  in  stating  that  Ur. 
Browning's  drawing  is  over-coloured,  and  adds  hU  own 
opinloa  tnat  tbe  error  lays  In  the  other  direction,  for, 
according  to  hla  humble  opinion,  the  colour  waa  even 
more  vivid  than  ahi^«  in  the  drawing.  Thia  ia  In  direct 
contradiction  to  Hi-  Browulng'aown  words,  quoted  in 
Mr.  Denning'a  letter,  where  he  distinctly  aays :— "  The 
coloured  print  ta^«n  from  mv  drawing  U  decidedly 
over-coloured,  the  yellow  ana  red  are  too  bright,  and 
the  aaby  blue,  or  grey,  far  too  dark."  And  Mr.  Pur- 
kiaa, hi  thanking  Mr.  Deasing  for  b's  reply,  says:— 
"  it  Is  concise  and  appropriate,  and  everything  which 
could  be  desired."  burely  suoh  evident  contradietioDS 
in  the  writings  of  a  g«>tleiaau  of  hia  eminence  iu 
optics  and  astronomy  tieserve  explanation. 

On  another  point  I  need  some  littk  enlightenment. 
Where  can  we  see  paintinga  whicli  net  only  equal, 
but  aurpaaa  Na^re  horaelf?— In  which  there  ia  pre- 
aerved  throughout  aupb  a  glowing  lumlnoaity  as  to 
far  exceed  the  twightoat  tinta  of  the  landsrape?  I  do 
nut  profeas  to  fie  a  Juijge  of  paintings,  but  I  have 
spent  many  a  hacpy  hour  in  contemplating  scenes  ot 
beauty  portrayed  on  couras  with  marvellous  fidelity, 
but  could  not  vmture  to  assert  that  the  gorgeona  ann- 
set  of  the  artist  cqualied,  much  legs  pxceeded,  the  real 
beauty  with  which  tiio  great  orb  of  day  gilds  the 
western  hearcoa  as  t|yD  slowly  siub  to  rest  on  a  bed 
of  clouds. 

Ur.  Fnrkiss  <i0|Bpl>|jB  that  tor  skilful  dranghta- 
men  practice  astronomy,  and  (P  jjUSeultlea  are  made 
of  thinga  which  ought  to  be  comparatively  eaay.  Now 
If  celeatlal  drawing  is  ao  es,^.  why  uot  favour  us 
with  aome  delhuiaiioos  of  ooJccts  observed  with 
mirrors  of  bis  own  maiurfaoiuxe.riiiee  he  sutea  their 
ilefinition  to  be  ejtoellent,  and  I  have  no  reaaon  to 
doubt  for  one  moment  thje^r  M^pcrior  quality.  It 
woald,  however,  bean  addlUcui^f^tiafaction  to  read 
tbe  teatimony  of  aome  qHun  o^iservera  who  are  work- 
ing with  hla  apeoul/^  Cmables  Urover. 


OOVERINO  THE  KEYS  OF   PIANOFORTES, 
ORGANS,  AMU  HAlUIONlUUS. 

Sir,—"  Prosiou."  Wo.  2U2,  inquires  if  bis  worn 
harmonium  leys  <iui  be  raced — i.e.,  re-covered  with 
enamel.  Many  patents  for  covering  the  keys  of  mu- 
sical inatramenta  with  giitaa  and  enamel,  have  brou 
taken  out,  but  thoae  materlaia  have  never  come  Into 
general  uae,  and  almoat  every  one  prefers  Ivory  for 
the  purpaae. 

Re-covering  koya  with  natural  ivory  is  a  dally  prac- 
tice and  any  keymaker  will  do  It  for  "  Progreaa," 
and  a  suitable  consideration.  Ferhapa  "  Progress  " 
would  progress  fastest  If  he  sent  bis  Iceya  to  Mcsara. 
Brooks,  auppoaing  he  would  be  satisfied  with  natural 
ivory.  I  don't  think  .  he  will  find  auy  one  who  will 
undertake  to  cover  them  with  enumel. 

Artificial  Ivory  has  been  made  of  tolerable  quality 
by  the  French,  out  by  far  the  beat  apeclmena  i  have 
aeen  were  the  productioua  of  Mr.  H.  J.  Brown,  who 
although  best  known  its  a  public  writer  and  poet, 
waa  by  horeditary  descent  a  comb  maker.  Ho  made 
excellent  comha  uf  hia  artificial  ivory,  tho  oompoal- 
tiou  of  which  he  kept  aecret,  but  i  think  a  chemist 
might  give  a  ahrewd  gueas  at  ita  component  parts. 

Heniy  Brown  was  tho  man  tho  late  W.  J.  Fox 
alluded  to  In  hia  article  iu  the  Wtstmimttr  llevttw 
on  "  The  Foeta  of  the  People."  After  mention- 
iag  Rbenezer  Klllot,  ho  wrote  of  Henry  Brown  : — 
'  There  la  a  man  who  makea  comba  in  WUItechaple," 
and  compared  him  to  Crabbe,  giving  de»erved  praise 
to  his  really  beautiful  pL-em  "  Sunday."  which,  with 
bis  "  Mechanic'a  Saturday  Night,"  and  hla  "  Saint 
Monday,"  graphically  portrayed  tho  working  man 
of  that  period.  Of  courae  "  ye  working  man  "  Is 
now  quite  a  diiferent  being,  he  having  t>een  educated 
into  a  civilUed,  refined.  Intellectual,  aud  moral 
Christian,  who  is  quite  iunecont  of  "  Old  Tom,"  and 
unacquainted,  practically,  with  the  meaniug  of  the 
words  "  pot  of  beer." 

The  Harmohiocs  BLACRSiuTa. 


COMFORT  FOR  TRAVELLERS  BY  RAILROAD 
AND  STEAMER  IN  AMERICA. 

Sis,— English  railway  directors  are  not  greatly  cele- 
brated for  the  care  they  exhibit  for  tbe  comfort  of 
passengers ;  perhaps  if  they  exhibited  more  care  for 
their  passengers'  comfort  than  they  do  it  would 
hardly  be  appreciated  by  the  majority  of  travellera. 
capecially  if  it  were  acnompauied  by  an  increoae  iu  tbe 
farea,  lor  however  Britoaa  may  wlah  l»  be  well- 
aervcd  for  nothing,  they,  oa  a  rule,  prefer  buing  served 
badly  without  payment,  to  being  well  scned  and  pay- 
ing a  fair  prico  lor  it,  and  this  rule  holds  good  not 
only  In  the  mattsr  of  railway  travelling,  but  also  in 
the  administration  of  justice  (I  sbuild  have  written 
law.  They  are  not  invariably  Identical,  or  our  great 
unpaid,  which  la  only  another  naino  for  our  greatly 
inefflcient,  would  not  bo  so  popular  with  that  nume- 
rous class  who  fancy  that  a  thing  which  costs  nothing 
must  necessarily  be  cheap,  which  is  usually  the  re- 
verse of  true.)  ' 

Ou  Bomo  Kugllah  railways  flrat-class  rnstcngers  can 
obtain  the  luxury  of  foot  warmers  in  wlnterf  but  as 
our  cllmate-tho  experience  of  the  last  six  months 
notw.thatutjdiug-is  not  quite  ao  extreme  aa  those  of 
hwedcu  aud  North  America,  of  course  it  don't  matter 
U  the  mass  of  travellers  who,  as  they  go  aeoond  and 
third  class,  do  travel  with  cold  toes,  lor  the  feelings 
of  such  "  common  people  "  can't  be  of  much  Imoort- 
auce,  uotwithsiaudfcg  that  their  fares  are,  perhapa,  la 
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moft  Inatanw*,  the  only  onei  wbteh  Tield  n  pruSt ;  (or ' 
It  is  the  opinioa  of  •ome  experienced  trafilo  muwiece 
th»t  ant-clnu  piMengera  are  often  curled  at  a  loa*. 
Oo  American  rallirajre  the  practice  of  heating  the  cars 
In  winter  in  nnlvertal,  no  not  only  can  tbo  paaaeoger* 
warm  their  noees  (and  their  toesea,  ae  the  Frenchman 
de«isaat«d  hU  pedal  extreraitln),  bat  if  I  am  righil; 
iotormed  tbo  caraare  now  also  cooled  Insammcr.lt  In 
•tatcd,  by  allowing  Bolt'l  carbonic  acid  to  eraporate, 
and  eonaiderint;  that  a  temperature  of  90°  In  the  shade 
ia  not  uncommon  In  the  Southern  States,  this  ^ast 
be  a  ereat  luxury  for  travellera,  nor  will  it  In  future 
beooofined  to  tboao  who  trarcl  on  land,  for  It  la  stated 
In  the  i^oixi  Journal  that  It  ia  to  be  extended  to 
tboe«  irbo  go  down  to  the  sea  ia  (steam)  ships. 

A  aleamer  tradlngf  between  New  Tori:  and  Galvef- 
lon  ia  fitted  with  apparatus  'for  oondensln?  carbonic 
aeld,  and  in  a  recent  experiment,  ita  cabin,  66ft.  lonj;. 
33lt.  wide,  and  13ft.  hlrh,  had  its  temperature  reduced 
tromiS  K.  Co  3IS  below  zero  in  eight  minutei.  It  ia  not 
atated  if  any  living  beings  remained  in  the  cabin  dur- 
tag  thia  ezpcrimeot.  but  I  fear  It  they  did  the  effect 
wonid  hare  been  to  induce  coon,  tor  it  la  obrloua  they 
would  have  been  compelled  to  inhale  an  atmoaphcre 
eontainine  an  abnormal  proportion  of  carbonic  aeld. 
and  tbia,  however  cunduclre  to  sleep  and  anoestheala. 
la  hudly  conducire  to  longevity.  That  cnrboclc  arid 
tai  the  gaseona  aute  might  be  employed  economiiolly 
in  the  treatment  of  paupers  and  criminnb  may  be 
quite  true,  aa  I  ataled  In  my  former  communication 
on  the  "  lelief"  of  the  poor  and  the  ratepayera,  hot 
It  ia  quite  unauitable  for  ihose  who  can  "  pay  their 
way,"  and  may  b«  expected  to  pay  their  war  In  tbeir 
fare*  more  than  onee,  for  It  wiMild  render  ibem  quite 
incapable  of  paying  twice,  which  ia  jnat  the  tking 
tralBo  managera  deaire,  ami  term  development  of  paa- 
lenger  tralBc. 

We  have  imported  aeveral  American  inventioaa  to 
our  adTantage,  and  I  think  the  present  la  pre-emi- 
nently the  nine  to  Import  thia  retreahlDg,  or  rather  re- 
frigerating, one,  for  It  oiij^bt  be  applied  moat  advan- 
tageoualy  at  the  prescat  time  to  further  the  progress  of 
national  educacioa  by  coaling  that  roliglona  fervour 
which,  ilrange  to  nsy,  exhlblta  itaelf  In  a  Chrittian 
laad  by  prerentinc  little  children  from  being  taoght 
the  three  It's,  political  econemy,  and  their  dutiea  to 
tbeir  neighbuurs.  of  coarse  If  we  continue  to  bring 
them  up  in  i,morance  we  continue  to  manufacture 
thlerea  and  piupers,  whether  we  intend  it  or  not  We 
can  hardly  expect  to  gather  grapes  from  thlatlea,  for 
in  morala  aa  iu  horticultaro,  verily  of  ye  tom  $o  ihall 
gtrav-  '^'HB  Harmonious  BIiacssmitb. 

TO  HILIiKUS. 

8i>, — ^It  givea  me  great  pleaaure  to  find  that  ao  many 
of  our  doBty  tribe  are  becoming  rt^adera  of  the 
KMObiaa  Uecbajiic,  and  that  a  few  of  them  are  aluo 
correapondento.  I  abould  relnlee  greatly  to  tee  the 
latter  multiplied.  U  would  bo  the  means  in  an  in- 
direct way  of  promoting  Ita  circulation  among  the 
former,  a  class  of  men  to  which  a  aoientlfie  paper 
had  nocharmait  it  did  not  treat  upon  their  partieutar 
branch  of  buslneaa. 

In  No.  '^fU,  A.  Stoneman  has  pnbllabed  Ha  "noti<» 
to  the  world  respecting  millacooe  halanoing,  a  notion 
to  me  quiceuew.and  I  bellere  he  will  And  the  universal 
experience  of  all  practical  millera,  aa  wdt  aa  the  lawa 
of  eentrlfngal  aetlon  or  force,  to  the  reverae  of  hia 
notion,  notwithstanding  bia  ovra  to  the  contrary.  He 
aaya  "ttut  a  atandiag  aad  mnning  balance  are  the 
aame."  As  he  haa  expreaaed  bis  wllHngneaa  to  learn, 
a  few  liinu  from  one  tirelveniontha  Ma  senior,  may  be 
of  aome  aervice  to  prove  the  irapraetieabillty  of  this 
aaeumptio-i.  It  is  certainly  new  to  me  that  millera 
have  been  looking  to  the  faee  of  the  slonea  to  find  out 
the  eauae  of  the  dragging.  Moat  mlllan  know  perfectly 
well  that  the  eauae  in  not  in  the  fsoo.  but  In  the  un- 
equal diatrtbution  of  burr  and  plaater.  The  apeclBc 
gravity  of  each  being  aa  1  to  2,  aome  hurra  are  a 
third  haavier,  coaaeqnently,  when  the  stone  haa 
obtained  Ita  proper  velocity,  the  eentritogai  action  or 
foree  of  theie  two  apeelea,  canaea  the  apparent 
wavlDgor,  as  It  la  termed,  "belugont  of  balance."  It 
will  exhibit  tbIa  symptom  when  at  perfeet  standing 
balance,  and  I  eall  ancb  tn  be  when  a  ponnd  weight 
will  torn  the  centtes.  It  iaalao  qnllo  new  to  mo  to 
find  that  the  level  of  the  bedstone  haa  anything  to  do 
wttta  baUnolog  the  runner,  providing  the  neck  ia  In 
good  order.  We  do  not  shot  our  eyes  to  the  fact  that 
tlie  bedatone  must  be  perfectly  level,  but  this  haa 
nothing  to  do  with  balancing,  which  la  done  moat 
eSectuallv  by  a  belt  running  over  pnlleya  attached  to 
tbeepindies  bybolta,  the  aame  being  in  two  halrea. 
Aa  a  farther  illnstmtion  of  what  I  have  stated  above, 
to  aave  apace,  1  refer  him  to  ■  illagram  (Intentionally 
aomewbat  exaggerated)  by  Mr.  Smith,  on  page  S88, 
No.  ZS7,  VoL  X.  A  careful  atudy  thereof  wllI,Tthlnk, 
throw  hia  "  aotion  "  qaice  out  of  balance. 

Now  a  word  about  wire  floar-dreaafng  machines. 
Mr:  Sbarp<-  has  sent  us  a  description  of  onejhe  onee 
had.  which  dresoed  tbo  modest  quantity  of  six  sacks 
(SOst.  each!  per  hour.  A  machine  of  the  aame  dlroen- 
alous  aa  bis,  with  revolvlnsr  cylinder  and  external 
brushes,  ein.  fall,  covered  with  fivo  abeets  of  flour  wire. 
the  internal  brushes  running  520  revolutions,  will 
d«K3  20sack9  per  hour — average  produce,  75  per 
cent.  I  don't  know  how  many  uiwhfnes  there  are  in 
Ireland,  hut  I  know  one  in  England  that  does  what  I 
have  stated  above,  and  the  quality  of  Us  work  will 
compare  favourably  with  aome  of  that  of  the  silk 
machine,  which  I  prexnnte  he  would  recommsod  Mr. 
Scott  to  put  down  In  hhi  mill ;  I  would  also  advise  him 
to  do  so  In  preference  to  the  wlro.  Ita  work  is  finer, 
•ad  cakes  better  in  the  market.  Tho8.£vaii8. 

Sis,— Tour  eorreapondeul,  "  A  Stoneman,"  quoting 
from  my  letter,  asks  me  to  explain  how  "stonea  work- 
ing well  out  of  standing  balance  only  prevoa  that  they 
are  in  ranning  balance."  I  did  not  mean  to  convey 
that  beeauae  they  are  out  of  standing  balance,  that 
therefore  they  must  be  In  runulag  balance.  ISut 
"Saliabury  Miller  "  asked  how  it  is  that  atonea  work 
well  although  being  oat  of  standing  balance.  I  con- 
oladed  that  if  they  "loorked  iceil,"  tbey  must  be  in 
running  balance ;  but  I  very  much  doubt  that  they 
would  be  iODDd  out  of  standing  balanca  it  proiwrly 
teated.  J.  Sbaki-e. 


•'  HOMDrr." 

Bib,— During  a  long  sojourn  In  the  United  Statea, 
and  while  dwelling  In  the  South,  I  partook  daily,  and 
largely,  of  homluy,  a  very  wholesome  and  atrengthou- 
Ing  food,  well  known  to  Southern  residents.  I  bad 
never  tasted  this  food  before,  auil  discarding  rice  alto- 
ircthcr,  which  la  also  largely  eaten,  took  to  homlnv 
almoat  entirely  ;  and  since  mv  return  to  Rugland  I 
have  done  my  best  to  proauee  a  similar  article 
for  my  own  nse,  but  hare  not  yet  obtained  the 
exact  tiling ;  and  I  now  venture  tA  ask  our  Amerinan 
friends  to  be  kind  enoogh  to  inform  mp  how  the  article 
is  prepaid.  I  mayroeotion  that  the  inatmetlotta given 
In  the  numerous  recipe  books  for  the  making  of  it  are 
not  tellable,  and  I  should  thurefoie  prefer  to  have  the 
information  from  a  States  man.  one  who  haa  bad  prae- 
tical  experience  in  preparing  It.  The  mill  which  I  use 
grinda  the  grain  into  live  qualities  of  flour,  and  In  the 
making  of  nomlny  I  uko  the  coarsest,  including  the 
bran,  and  the  next  two  qualiiioa  to  that,  ana  mix 
them.  A  aafflctent  quantity  Is  then  aoaked  in  water 
for  two,  or  three,  or  four  days  in  winter,  but  for  one  day 
only  in  summer,  orlt  might  become  sour.  Boiling  it  In  a 
certain  quantity  of  water  for  IS  or  20  minutes,  stirring 
it  all  tbo  time,  it  is  then  allowed  to  thicken  gradually 
on  the  hob,  aa  near  to  the  Uro  aa  possible,  and  It  there 
remalOM,  sometimes  for  liourtt.  until  it  thickens  and 
most  of  the  water  has  been  thrown  off  by  atoom.  It 
muat  be  frequently  atirrcd,  for  it  soon  burnt.  Whea 
oold  It  becomes  somewhat  hard,  like  pudding,  and  is 
most  nutriUoua.  alnce  it  contains  the  very  qualities 
apoken  of  by  Llobig,  and  which  are  coat  away  by 
unwhw  people  aa  droaa.  I  could  give  much  Informa- 
tion aa  to  the  beat  way  of  using  It,  bat  it  requlrea  beef, 
pork,  or  ham  fat,  aad  Is  excellent  with  rabbit  or  fowl 
trieaaaced.  It  can  be  eaten  Iu  vartona  waya,  and  In 
making  It  palatable  people  must  atudy  their  own  appe- 
tites. Iu  elTecta  on  the  atomaeh  and  bowela  are 
admirable,  and  moat  people  like  it  better  if  a  iew 
bread.crumba  be  mixed  with  It 

This  is,  however,  not  the  hominy  aa  prepared  in  the 
South  of  the  United  States  although  perhaps  a  near 
approach  to  it;  and  I  should  therefore  Do  glad  to  hear 
from  a  Statea  man  on  tbo  rubjecc,  who  can  give  me 
reliable  information  aa  to  the  mxhu  nperatuli.  and  who 
is  as  fond  of  buckwheat  cakea,  hominy,  and  f  re>h  com 
ooba  aa  Tadtau 

CHINA  OHA88. 

Sir, — Aa  there  have  been  aeveral  dlscnaslona  about 
China  grass  lately  in  your  paper,  I  think  that  the  fol- 
lowing extract  from  a  notiflc.ition  by  the  Governor- 
General  of  India  In  Council  will  bo  Intercsling  to 
many  of  your  readera:—  Minnebaua. 

"  The  OoTemment  of  India,  after  comma  nicatlon 
with  vukma  agricultural  and  horticultural  aocietiea  in 
India,  and  with  peraona  Intereaiod  In  the  subject,  haa 
arrived  at  the  conelualon  that  the  only  real  obatasle  to 
the  deveiopment  of  aa  extensive  trade  in  the  fibre  of 
rheea  or  Cblaagraaa  lathe  wantof  anitable  machinery 
for  aeparallDg  tbe  fibre  and  bark  from  the  et«m,  and 
the  Sbie  from  tbe  bark,  the  coat  of  eOeetingaueh  aepa- 
ration  by  nuuiual  labour  being  great.  Tbe  demand  for 
the  fibre  la  bow  large,  and  no  doubt  might  beexteaded 
with  fed  need  prices,  and  there  is  a  praetieably  unli- 
mited extent  of  country  in  India  when  the  plant 
could  be  grown.  The  requirementa  of  the  ease  appear 
to  be  aome  maoblnery  or  prooeaa  capable  of  oroduelng, 
with  the  aid  of  animal,  water,  or  steam  power,  a  ton  of 
fibre  of  a  quality  which  shall  average  in  value  rot  leaa 
than  £S0  per  ton  In  the  English  marliet,  at  a  total  cost, 
all  proceaaea  of  manufacture  and  allowance  for  wear 
ana  tear  inclndad.  of  not  more  than  £15  per  ton.  The 
aald  proceaaea  are  to  be  undcritoed  to  include  all  the 
operations  performed  after  the  cutting  and  transport 
of  the  plant  to  tbo  place  of  manufacture,  to  the  com- 
pletion of  the  manufacture  of  fibre  of  the  quality  above 
described.  The  machinery  muat  be  simple,  strong, 
durable,  and  cheap,  and  should  be  salted  for  erection 
at  or  near  the  plantations,  aa  the  refuse  is  very  useful 
aa  manure  for  continued  cultivation.  To  stimulate 
the  Invention  or  adaptation  ol  such  machinery  or 
pnicess,  the  Government  of  India  hereby  offers  a  prize 
offStflOfor  themachlue  and  process  that  best  fulfils 
all  the  requirements  named  above.  Rewards  of  mode- 
rate amount  will  be  given  for  really  meritorious 
Inrcntiona,  even  thongn  failing  to  meet  entirely  all 
the  oonditiona  named.' 


THE  "PHANTOM  "  WHEEL, 

Sib,— In  the  last  impression  of  "our  Heciiahio" 
I  observe  an  advertisement  by  "  The  ■  i'hautom  ' 
Voloce  and  Carriage  Wheel  Co.,  Limited  (iioirnolda 
and  May'a  PatentI,"  wherein  ia  set  forth  as  a  new 
Invention  a  wheel  of  a  precisely  similar  kind  to  the 
one  I  published  in  your  Journal  four  years  ago,  and 
which  you  will  find  on  page  rii.  No.  liS  of  Vol.  III., 
illustrated  under  the  heading  "The  Spider  Wheel." 
It  was  constructed  for  me  by  my  brother— of  Bedford— 
in  1804,  who  also  afterwards  made  a  velocipede  upon 
the  same  principle,  the  first,  I  beliovo,  that  was  ever 
constructed  with  pattens  fixed  directli/  «m  tlu  craitkt. 

The  form  of  wheel  under  discussion — (.c,  on  the  sus- 
pensory principle,  was  finally  abauAoned  by  us  on 
account  of  several  defecbs  that  appear  to  be  insepara- 
ble from  it. 

1st.  It  was  found  to  have  a  tendunoy  to  flatten  at 
the  sDOkea  after  a  abort  time  naing. 

2nil.  The  wires  being  necessarily  drawn  up  "taut," 
the  slightest  blow  was  certain  to  break  thorn— ample 
evidence  oi  which  was  afforded  by  a  countryman,  in 
examining  the  machine,  putting  his  foot  through  aeve- 
ral of  the  apokea. 

3rd.  The  paaaingof  tbe  wires,  or  hooka,  through  the 
felloes  or  rim  ol  the  wheel  waa  found  greatly  to  weaken 
it,  and  to  lead  to  the  firat- named  defect,  however  care- 
fully made ;  and 

4tli.  What  altogether  condemned  it  for  use  oa  a 
eraiut  wheel  or  moving  power  was  that  lacking  the 
rigidity  of  the  ordinary  wheel,  there  was  a  sprlugiueat 
In  moving  it  by  the  cranks  when  loaded  that  caused  a 
eonsiderable  loaa  of  power  iu  driving  It.  Otherwiae  it 
hi  very  elegant  lo  appearance,  and  a  wheel  that  will 
bear  an  Immense  weight,  and  I  should  aav— barring 
the  2nd  defect  mentioned  above- would  lie  lound  very 


anitable  for  carriages,  Ae.,  but  certainly   la  by   no 
meana  admlsaible  as  a  driving  wheel . 

Aa  a  alngular  aolncldence  I  also  notice,  Ulnatrated 
on  page  61  of  the  sami  number,  a  device  of  mine, 
whilst  at  Cardiff  in  18(!1,  but  one  which  doea  not 
answer  in  practice,  by  reaaon  of  the  impoaalbllity  of 
keeping  one's  balance,  and  also  on  account  of  tbe  strain 
both  oil  the  anclea  and  on  the  wheela  (hroogh  the 
weight  failing  on  one  side,  instead  of  directly  over  tho 
wheel.  Neither  do  I  believe  these  single  wheel  akatea 
have  ever  been  used  aa  shown  In  your  lllnttratlon. 

Bdxdud  U.  T.  TrocKAii,  9,  Klghell-atreet, 
Brighton. 


AUATKUR  FARVING,  tc. 

Sir,— Now  there  ia  such  an  improvement  In  our 
HECUAiiic,  I  think  it  would  not  be  a  bad  Idea  to  place 
a  column  (aa  a  trial)  to  qneationa  aad  aaawers  respect- 
ing the  breeding,  keeping,  and  rearing  of  horses, 
cattle,  pigs,  agricultural  implomenta,  Ac.,  aa  I  am  sure 
a  good  many  of  our  readera  have  hobbies  of  that  kind, 
aa  well  aa  lathes,  organs,  &a  ;  but  before  I  aay  any 
more,  1  ahould  liko  to  hear  other  opinions  on  it,  aa  I 
am  aure  it  would  take  well  in  the  country,  and  even  in 
the  tovm*.  R.  W.  P. 

[Perbape  our  correapondent  would  be  good  enongb 
to  aet  the  ball  rolling.  We  will  pU«e  aoma  apace  at 
hit  dUpo(«L-XD.  K.U.] 


QUANTITAT17K  AKAI.T8IS,  Ac 

Sir,— Mr.  Somervtlle  and  other*,  who  Bare  ad- 
dreaaed  queiri<»to  m3,  may  think  perhapa  f  have  fbr- 
gotten  tbera  ;  sttCb,  however,  ia  not  tbe  catC  I  have 
been  exceedingly  buay,  and  noi^lntTtnir  a  Utttt  tpare 
time,  I  aend  the  anawera  lo  their  quoriea. 

Estimation  of  Ferrocyanogeu  in  Tea.— A  good 
,(euaral  sample  of  the  tea  should  be  taken,  and  of 
oonr^,  examined  qnalitattyel^.  if  fMaetW-UMbe 
present,  take  ono  ounce  or  so  of  the  tea,  add  warm 
water  in  a  Bask,  and  ahake  well  for  a  few  minutea, 
strain  off  the  leavra,  and  let  the  reat  teltle,  pour  off  a 
great  deal  of  the  water,  add  a  aolutlon  of  eauatle 
potaah,  and  then  acidify  witbkydroohloric  aeld.  Uake 
a  eolation  of  potasilum  permanganate  by  diaeolvinie 
3162  graina  In  1000  gralna  of  water ;  tbit  ia  to  be  added 
to  tbe  above  aeldltted  nolution  until » faint  pink  eolor- 
atljn  ia  produced.  Now,  the  amount  of  Prumian  blue 
cannot  lie  determined  from  the  amount  of  eolation 
naed,  aa  tbe  organio  matter  preaent  oonanmH  a  certain 
quantity.  A  eeoond  determination  muat  be  made  of 
tneamoantof  ferricyanogen  wbiob  exists  In  the  ao- 
lutlon ;  thia  may  be  effected  by  adding  Iodide  of  potot- 
sium,  allowing  tbe  liquid  to  atand  tor  aome  time,  and 
then  neutralising  the  aolutlon  with  aodiam  carbonate. 
The  amount  of  iodine  which  ia  liberated  ia  tben  deter- 
mined by  dhiaolving  12-4  gralna  of  aodinm  faypotol- 
phite  inlOOOgraiuaof  water;  each  10  grain  diviaion 
of  the  burette  will  equal  0'422  gralna  of  ferroeyanide 
of  potaaalum,  from  which  tbe  amount  of  feirjcyano- 
gea  or  Fmaaian  blue  oan  easily  be  calculated.  Starch 
aolntloa  muat  be  uaed  aa  an  Indicator.  The  determl- 
natien  of  the  ferroeyaaogen-abould  never  be  made  by 
burning  tbe  tea,  and  eetlmatlng  the  amount  of  iron 
found  in  the  aah.  Sulphate  of  Iron  ia  often  uaed  for 
blackening  apeut  leavea  t  In  aoeb  a  oaae,  tbe  iron  wbiela 
naturally  would  occur  aaaolphate,  would  erroneoualy 
be  aet  down  aa  oxiaiiug  in  Pnieaian  blue.  The  aul- 
phaie  may  be  dete.:ted  by  Ita  reactlen  with  barium 
cbtorido. 

Estimation  of  Organic.  Nitrogen,  Carbon,  Ac,  in 
water.— I  shall  not  (rive  all  the  mlnntlB,  but  only  thoee 
details  which  will  lead  to  a  good  general  rtenlt. 
.  Take  two  pinta  (32  oa.)  of  the  water,  add  to  It  tn 
a  glass  flank  hnlf  an  ounce  of  a  solution  of  sulphurous 
acid,  boll  for  lire  minutea,  and  transfer  to  an  evapo- 
rating basin,  evaporate  steadily,  and  flnlah  off  in  a 
drying  oven  to  prevent  loaa  by  apirtlng.  Mix  the  dry 
residue  with  oxide  of  copper  and  ehromate  of  lead, 
and  transfer  It  to  a  warm  combustion  tube,  fill  up  with 
worm  oxide  of  copper,  and  end  by  placing  some  clean 
copper  filings  In  the  anterior  portion  of  the  tube.  This 
part  of  the  tube  is  now  connected  with  a  Sprengel 
pump  and  the  air  drawn  out ;  the  end  of  ^e  pump  ia 
then  placed  under  the  end  of  a  graduated  tube  (this 
may  either  bo  graduated  Into  ob.  Inches  or  eb.  centi- 
metres, the  latter  in  much  to  be  preferred),  SOc.  centi- 
metres graduated  into  250  porta.  Heat  It  then  applied 
to  the  copper,  and  gradually  carried  back  until  all  the 
tube  Is  at  a  full  rod  heat ;  when  no  more  gaa  is  given 
off,  work  the  pump  again  to  abstract  any  gaa  which 
may  remain  iu  tbe  tubes,  and  let  the  receiver  cool 
down  to  the  temperature  of  the  laboratory.  Ita  volume 
is  observed,  and  the  temperature  and  pressuiealso 
noted.  The  height  of  the  column  of  mercury  having 
been  taken  in  millimetres  (or  inchea)  above  the  level  in 
the  trough,  the  amount  must  be  snbtraeced  from  the 
height  of  the  barometer;  this  will  give  tbe  preasnre 
to  which  the  gas  Is  subjected,  which  must  be  calculated 
to  0°  C.  and  7aomm.  A  moistened  ball  of  potaah  (or 
a  concentrated  aolutlon),  must  then  be  Introduced 
into  the  gaa  to  absorb  tbe  carbon  dioxide,  the  amount 
of  absorption  being  read  off  as  this  latter  gaa,  mak- 
ing the  ueccshary  (correction  for  the  tension  of  the 
aqueous  vapour  with  which  the  gaa  is  saturated.  A 
bubble  or  two  of  oxygen  Is  then  added  to  detect  the 
preaeuce  of  nitric  oxide,  and  pyrogallio  acid  aolutlon 
la  added  to  absorb  the  excesa.  The  preasnre  and  tem- 
perature being  noted,  the  volume  of  carbon  dioxide  la 
known,  from  which  the  amount  of  organio  carbon  by 
weight  c:ui  easily  he  obtained. 

The  amount  of  ammonia  present  In  tbe  water  muat 
now  be  esllmaced by  eompariaon  with astandanl  solu- 
tion coloured  by  Neasler's  re-agent. 

The  smnunt  of  gaa  left  in  the  tube  is  ealcolated  to 
0"  C  and  7numm.,  and  the  weight  found.  Tbe  weight 
of  nitrogen  in  the  ammonia  is  subtracted  from  the 
weight  of  the  gaa,  and  ast  down  aa  organio  nitrogen. 
Tbe  amounta  or  carbon  an4  of  nitrogen,  if  mnltlplied 
by  five,  give  the  organio  oarbon  and  organic  nitrogen 
per  gallon.  This  Is  Frankland's  process,  but  aa  prao- 
tlaed  by  him  the  receiving  apparatna  is  much  more 
exact,  though,  aa  here  stated,  the  proaeta  will  give 
good  retulM.  The  cut  on  next  page  shovs  tbe  ap- 
paratus in  iUl  work. 
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It  loto  two  porttona ;  trmt 
tba  flr»t  directly  with  the 
blohromace,  BQd  the  aeooQd 
portion  must  be  tre&ted 
with  (Ino,  and  sfterwarda 
with  biebromate ;  the  firat 
will  |ttr«  the  amount  of 
Iron  aa  prolozldf,  and  this 
amoaat  If  eubtraeted  from 
the  amonntot  the  Meond, 
will  eiy»  the  peroxide. 

Query  !n5l.— It  would  be 
almost  impossible  to  give 
a  test  for  alcohol  in  any 
kind  of  liquid;  the  teats 
mast  often  be  modified  to 
ault  the  liquid.  If  "  Al- 
cohol *  will  Rive  the  llauld 
in  which  he  snspecu  alco- 
hol, 1  may  pernapa  help 
lilm. 

"  Sodla,"qaery2>Sa,ma7 
extract  the  gold  from 
the  sand  by  balling;  it 
with  aqua  resrla  inUrohy- 
drochlario  add)  Chloride 
of  gold  la  formed,  and  may 
lie  obtained  by  diaaolTinK 
in  water  and  eryatalllainii. 
ir,  however,  metallic  irold 
in  wanted,  it  may  lie  preci- 
pitated by  adding  ferrous 
vnlpbate,  which  threwa 
down  the  eold  aa  a  black 
po  wder,  which  may  be  fused 
with  borax  Into  a  hution. 
Gbo.  K.  Da VII 


Tbe  next  operation  In  water  analysis  Is  to  deter- 
mine the  amount  of  "  skeletons  "  of  sewagr.  as  Frank- 
land  calla  the  nitrates  and  nitrlrva  ; — Take  one  plat 
(7000  grains),  and  evaporate  to  4oz.,  add  silver  sul- 
phate to  precipitate  the  ohlmides,  fllter  and  evapo- 
rate to  a  very  small  bulk ;  tbts  is  placed  In  tbe  ciip  of 
the  tube  C  In  the  figure,  and  admitted  under  the  stop- 
cock ;  concentrated  aulphnric  acid  la  then  admitted, 
and  the  mixture  gently  agitated,  nitric  oxide  is  ex- 
pelled, which  may  be  ae  urately  measured,  and  the 
amount  of  nitratea  calculated.  The  nitratea  vary 
mueh  in  gaanlily,  aometlmes  being  aliaent  altogether, 
and  at  others  existing  In  quantitie*  as  mueh  aa  20 
graina  per  gallon. 

"  Baain,"  qoery  3IK.— 1  anppoae  the  quantity  of 
ammonia  contained  In  the  sulphate  la  what  "  Basin  " 
requiree. 

Mace  17gTm(.  of  the  sulphate  in  a  small  dlatlU- 
ln|r  apparatus,  with  an  exeeaa  of  polaah  aolntlon, 
and  apply  heat;  conduct  the  ammonia,  which  it 
liberated.  Into  SOcbc.  of  a  normal  sointton  of  buI- 
pfaurie  anid.  When  all  the  ammonia  baa  passed  over, 
colour  the  normal  ■old  with  lltmna,  and  neutmliae 
with  normal  alkali,  noting  the  number  of  ebc.  n»ed ; 
the  number  uaed  anbtraoied  from  SO  gives  tbe  per- 
centage of  ammonia.  It  tbe  sulphate  it  a  very  impure 
variety,  and  it  la  required  to  know  bow  much  sulphate 
it  contains,  take  Atigrma.,  and  proceed  in  the  same 
Banner  only  eouduct  tbe  liberated  ammonia  into  lio 
ebc.  of  normal  acid  ;  the  number  of  cbc.  of  add 
aotnaDy  neutralised  trepreaenta  the  pereentage  of 
aultfhaieof  ammonia. 

To  "  Diselpulus,"  query  2107 — 1.  Dissolve  Igrm. 
of  the  sample  of  aalt-caku  in  lUOcbr.  of  water  <  then 
dissolve  122  grammea  of  harluin  clilnrldo  in  a  litre  of 
water,  and  add  tos  cbc.  of  the  aalt  cake  aolution  until 
it  ocoaaiona  ao  further  precluitale.  A  small  filtering 
tube  muat  be  frequently  naea,  aa  the  eod  uf  the  precl- 
pltatioQ  may  be  uveritteppefl.  Rach  cbc.  nf  aolution 
•a  equal  to  0-  96  SOi,  or  0-M  grm.  Si  'j.  3.  If  c  may  aepa- 
rate  barium  from  atrontium  by  pxactly  neutralittlng 
tlie  snlutlnn,  and  adding  potaasluin  bichromate  (Ki 
Cr3  U7);  the  barium  l<  precipitntcd  as  na  insoluble 
chromaie  of  a  yellow  colour,  wlillst  the  ntrontium  le- 
maiui  In  the  aolution.  The  barium  cbromate  is  de- 
composed by  acids.  3,  DIsaolve  17  (rains  nitrate  of 
silver  in  a  litre  of  water;  each  ebc.  of  this  solution  In- 
dloaies  0O03$3grm.  of  chlorloo  To  determiao  the 
amount  of  chlorine  in  any  nolutlon,  a  few  drops  of 
potaaalum  cbromate  are  added,  and  tbco  the  silver 
nitrate  solution,  until  after  well  stirring  a  blood 
colnnr  Is  still  manlfent.  The  uurober  of  cbo  used  x 
O-oaiU  gives  the  amount  of  chlorine.  4.  Staodcn's 
patent  manure,  wliiL-h  Is  a  bono  phosphate,  need  only 
be  oxanilned  for  aulublo  phosphatea  and  ammonia. 
Ammonia  doea  not  exlat  in  the  mnnnre,  liut  Is  formed 
by  the  decomposition  of  the  gelHilti.  Katlmiiie  the 
paoaphoric  acid  tbua:  — Dissolve  GD  grninmes  of  ura- 
nium nitrate  (oryatnlllaed)  In  lOOcbc.  of  water.  I'ach 
cbo  =  O'OOlgrm.  of  rOj.  If  the  l'(  Os  ia  required, 
<l'3t  grammea  must  be  dissolved  in  lOOcbc.  of  water. 
Briug  a  known  weight  of  tbe  manure  Into  solution, 
fllter  and  add  a  soluiion  of  aceCnte  of  aodlum  and 
acetic  acid,  then  add  the  uranium  solution  until  n  drop 
taken  out  produces  a  brown  coloration  n-hcn  placed  In 
contact  with  lerrocyanide  of  potaaalum.  The  number 
ofcbc.  used,  multlplieil  by  0  001.  givea  the  amount  of 
phosphoric  acid.  To  eatimaie  tlie  nmmouia.  he  mu«i 
add  eanstie  potash,  or  soda  lime  In  a  dldtllliDgflu>k. 
and  lead  the  ammonia  Into  normal  aulphuHc  acid  ;  17 
grammea  of  ammonia  will  neutralise  lOOcbc  of  the 
normal  acid. 

J.  CromptOD,  query  2271,  may  purify  hia  acid  by  dis- 
tilling It  Inaglaasietort.  Of  course  be  canuotrhriply 
recover  the  nitric  acid  frnm  the  nitratea,  which  reaolt 
from  the  action  of  tbe  ncid  on  the  metaL 

"  IxgiUar,"  query  2270,  i>  referred  to  page  00},  'Vol. 
X.,  for  a  method  to  estimate  the  amoont  of  oi^nic 
matter  In  water. 

'•  J.  N.  from  the  Sorth  Country,"  query  2325,  mnat 
take  lOgrm*.  of  lion  ore,  and  direolveit  in  hydrochlo- 
ric, and  proceed  with  the  bichromate  of  potarsium  so- 
lution, aa  I  have  nated  on  page  6m.  Vol.  X..  save  that 
he  must,  aft«r  bringing  tbe  ore  into  aolution,  divide 


LATHR3. 

Bin,— I  am  Borrr  to  have 
beeo  the meaiiA  of  promul- 
gstiug  the  grievous  error 
that  Mr.  Bennett,  who 
Invented  the  die-chuck  1  sent  you  two  weeka  ago,  had 
ever  worked  iu  Mr.  Kvaua'a  ahop.  I  have  not  acen 
Ur.  Kvana  aioce,  but  am  aaclafied  that  Mr.  linker  must 
be  better  Informed  then  I.  Though  Mr.  Evans  Is  not 
able  to  claim  tbe  distinction  ol  having  been  Mr.  Ben- 
nett's employer,  there  la  no  reason  why  be  ahould  not 
have  aonie  credit  given  him  in  a  matter  of  mnch 

f:reater  consequence,  and  which  ho  doea  not  recm 
Ikely  to  get.  In  your  number  uf  April  8  you  give  a 
picture  of  .Mr  Salt'a  lathe,  which  you  aay  waa  "chiefly 
mnde  at  iiallalrc,  but  was  finished  by  a  London  maker '' 
I  happen  to  know  that  a  great  part  of  the  lathe  which 
iros  made  at  Saltaire,  and  which  came  to  Mr,  Evana's, 
ItH,  Wardosr-alreet,  8oho.  London,  to  be  "finished," 
waa  put  on  one  aide,  and  entirely  re-made.  There  la 
no  wonder  that  it  cost  a  lot  of  money,  aa  everything 
that  could  be  waa  made  of  ateel.  The  whole  of  the 
alide-reat,  for  inatance,  la  ateel,  and  the  "  bright  set  of 
engine-cut  wheels "  would  have  been  ateel  if  tbey 
could  have  been  cut  at  any  reaaonable  price.  Tbey 
were  done  tu  the  machine  of  which  a  drawing  forma 
tbe  front  page  of  No.  2S8.  The  "screw  beadatocki'Dr 
poppet  liead.  has  the  "base  allde"  arrangement, 
which.  It  It  ha<  not  been  altered  since  I  last  aaw  li, 
baa  the  dealrable  faculty  of  going  over  on  the  wrong 
side— vis.,  airayfrom  the  workman.  tbu4  turning eonea 
biggest  at  the  little  end.  I  do  not  think  Mr.  Evans 
bail  anything  to  do  with  the  overhead  motion  further 
than  making  aomo  alterations  to  order;  and  I  hope 
that  bis  mind  Is  cot  oppreraed  with  tbe  recollection  of 
ever  having  made  for  sucli  a  lathe  such  a  chuck  aa  the 
faceplate  with  fuurdotfs  ailcking  out  of  it,  which  la 
showu  on  the  floor  In  tbe  picture.  J.  K.  F. 


ArPAHENT  PARADOXISS  IN  EQUATIONS. 

Sir,— The  "apparent  paradox.**  given  in  a  query 
sonic  timti  ago,  and  wlilcu  has  elicited  aeveral  anawcra, 
but  which  appear  nut  In  be  autlsfaclory  to  the  propo.^er 
la  simply  one  uf  those  difllculiles  whk-li  present  th?m- 
aelvea  tu  the  student  when  advanclni;  over  the  first 
stepping  atones  tu  n  knowledge  uf  the  theory  of  equa- 
tions. Aa  it  l.i  an  Importune  auhjecC  to  the  studeuc  uf 
mathemvlica,  mid  may  iMve  been  a  troublesome  one 
to  many  of  your  readers,  you  will  perhaps  allow  me  a 
llttlo  space  loendeavour  tu  explain  it. 

if  a  =  i,  and  both  sid-s  be  multiplied  by  a  and  i' 
tskeii  from  both  aidea  we  have  <i'  —  4'  =  o  »  —  4', 
and  it  the  urupo*er  choose*  tu  take  a  —  i  from  both. 
sides,  we  Iiave  a'  —  4'  —  i«  —  6)  =  o  4  —  4'  —  (o  —  4) 
Divide  both  Miflea  of  these  twoeqnatlona  by  a  —  4,  and 
wo  have  a  +  4  =  4,  or  n  p  o,  and  a  +  t  —  1=  4—1 
lira  =:  o,  or  a4  th*  proiKiaer  put  ii<  2  =  I,  which  re- 
dueea  10  I  =  0.  Now,  thia  anomalous  reault,  a  =  o,  la 
exHcily  what  every  one  ci>iirereant  with  the  theory  of 
equations  v,Muld  expwci,  becauao  It  is  we'l  known  that 
l(  any  equailon,  aay  of  threedegreea,  aa  x-t  —  4'  x  =  o. 
be  produced  by  the  niultlpllcallun  of  thn-c  tartors.  aa 
2  -I-  4,  a-  —  4,  and  r.  of  which  one  is  the  monomial 
X.  than  z  =  o  l<  Huu  of  the  roots  of  th  't  equation. 
The  equation  proposed  by  "  U.  B."  ia  simply  tbe 
equation  a'  —  a  4  —  o  in  a  disguised  form,  ol  which 
tiie  two  routs  are  a  =  4  aa  aaautued,  and  a  =  o.  But 
this  Is  no  answer  tb  the  queriat.  It  la  required  tn  be 
ahowa  how  the  value  a  =  o  ariaea  in  an  equation, 
which  'vaa  built  up  with  the  value  a  =  4  aaaumod. 

Now,  aliieii  a  =  b,  then  a  —  4  =  o,  and  it  Iwih  aidea 
bo  multiplied  bv  a  wo  have  a  (a  —  6)  =  o,  becauae  o 
taken  any  nninber  a  timoa  is  o  still  Now,  if  we  di- 
vide both  sides  by  a  —  4,  we  obtalii  a  =  o,  because  o 
divided  by  any  quantity  can  never  make  any  more 
than  o. 

K-w,  this  arise  from  the  fact  that  when  we  multi- 
ply a  —  4  byn  we  treat  a  — 4  aa  If  it  had  anme  loul  nnd 
■lefiiiite  niagnltud-.  Instead  of  Ita  true  valne  and  mug- 
ultude,  via  ,  o.  Whereas,  on  the  other  aide  we  treat  o 
at  iia  real  value,  o.  If  we  uasigu  t'>a  —  4  Ita  real  value, 
than  we  aha]  I  have  a  timeao,  or  o  on  the  left  hand  aide 
of  the  equation,  aa  well  iia  nn  the  right. 

If  we  t>eat  o  oa  same  number  ur  magnltode  on  both 
sides  nf  the  equation,  then  the  paradoxical  result 
vanishes  tlius  :  a  —  4  =  a,  multiplying  both  side*  by 
a.  we  have  n  (a  —  4i  =  o  x  o.  Divide  tbe  first  aide  by 
a  —  4,  and  tbe  aecoud  by  ite  equivalent  o,  theu  we 


have  a  -  —  a  =  1  tlmea  a  =  a,  when  o  ti  treated  sa 

o 
It  It  were  a  real  namber  or  magoltade.  Bat  it  wonld 
not  auit  oar  purpose  to  follow  such  a  plan,  becauae  we 
ahould  never  obtain  above  one  root  to  an  equation, 
no  matter  of  what  degree  it  might  be,  whereas  It  la 
well-known  that  what  are  called  the  "  paradoxical " 
results,  give  lu  roots  that  answer  the  conditions  of 
tbe  questions  In  which  the  eqnatlons  are  Involved. 
Tbna :  A  onmber  aqaand  with  12  added.  Is  eqnal  to 
seven  times  the  number;  what  la  the  number  7  Here 
z'  —  7  X  -I-  12  =  o,  divide  both  aldea  by  x  —  4,  and 
we  have  x  —  3  =  o.  Hence  x  =  4,  and  x  =  3  are 
tbe  roota  of  the  equation,  either  ot  wblcb  oombera 
will  anawer  the  eondiUona  of  the  queation.  If  th* 
above  equation  be  tested  In  the  way  that  a*  —  a4  = 
o  waa  treated,  we  get  the  same  apparent  paradox. 

Thus,  let  X  =:  4,  and  x  —  4  =  o.  Multiply  both  sides 
by  X  —  8-i.«.,  In  reality  by  1,  and  we  have »» —  7  x  -f 
12  =  o.  divide  thia  by  x  —  4,  and  we  have  x  —  3  =  o, 
«r  X  =  3.  T.  Bmowr. 


A  GOOD  CHEMICAL  BATTERY. 

Sii,— That  it  may  Interest  the  readers  of  thIa  paper. 
I  give  a  deacrlptlon  ot  a  chemical  battery  which  fur 
almpliclty,  cheapneaa  constant  power,  and  durability. 
Is  the  beat  I  know  ot.  It  requires  very  little  attention, 
and  la  always  ready  for  use. 


^.^.^.^cfcl^e 


In  a  wide-mouthed  glass  Jsr,  having  a  wooden  diao 
made  of  a  cig^r  box  placed  over  ua  mouth,  and 
pendant  from  tue  board,  are  three  copper  wires  coated 
with  gutta-percha,  with  tbeir  ends  turned  np,  aup- 
poriing  a  hollow  ring  or  cylinder  ot  amalgamated 
line  of  iln.  tbiokneaa,  tbe  lower  edge  resting  ou  the 
turned  op  ende  of  the  pendant  ooateiTwirea,  the  gntta- 
percha  covering  of  the  wirea  preventing  contact  of 
the  line  and  copper.  The  sine  cylinder  la  eonnected 
to  a  wire  ot  copper  or  platlna  paMIng  np  tbroogb  tbe 
board  dlae,  and  tbrougB  a  binding  aerew. 

8uapended  from  the  centre  of  the  dl*c  of  wood  and 
banging  plnmb  In  tbe  centra  of  the  e/llnder  of  sine, 
witbout  tooching  It,  ia  a  pleee  of  platinised  allver 
(abeet)  rolled  op,  which  la  eonnected  with  a  binding 
aerew  on  the  top  of  the  wooden  dlae  by  a  piece  of  Ita 
own  metal ;  theaa  two  conneetlona  and  oindlug  aerewa 
eonatltnte  tbe  two  tarmlnala 

The  Jar  la  to  be  filled  to  J  or  llto  weight  with  a  mix- 
tare  of  oil  of  vitriol  of  08°  by  Banmtl,  1  part,  with  12 
parta  water,  to  not  qalte  cover  tbe  line  or  platinised 
allver.  The  parts  of  the  iloo  and  platloaed  silver  ex- 
posed above  the  surface  of  the  acidulated  water  should 
lie  cnatol  with  well-boiled  coal  tar  to  protect  It  from 
the  cases  freed  from  the  reaction  and  oxldatiim. 

When  not  lu  ure  the  two  metals  can  be  lifted  out  br 
means  of  tbe  wooden  dlae  to  which  they  ate  atuched, 
and  ilipped  Into  water  to  wash  them. 

With  this  battery  aa  poworful  ii  current  can  be  had 
aa  la  compatible  with  durabitity,  althoogb  more  t>ower- 
ful  currents  can  be  obtaln>d  witb  olehromato  of 
pottoaa  batterlee,  bat  they  are  of  abort  duratiuu  and 
varying  power. 

1  would  reeommend  that  tbe  cylinder  of  platlniaed 
allver  be  cormgated  toobtalnmoroaurfaoeof  exposure 
to  the  add  in  a  email  conipaaa 

Appended  la  a  sectional  drawing  ot  the  apparatus, 
with  descriptive  reference. 

A.  amalgamated  line  cylinder ;  B,  platlniaed  allver 
cyliuder,  which  should  be  corrugated  ;  C,  oupper  wirea 
euated  with  guita-iiercha,  for  holding  zinc  cylinder; 
D,  bindin!;  screw  terroinaia  ;  K,  woodeu  diao  for  anp- 
■■ortlng  tbe  cylindera ;  >',  glaaa  Jar ;  G,  tbe  top  line  or 
anrf  ace  of  aoidoUted  water. 

AUERICAX  SUBaCBIBER. 


ORGAN  BUILDING. 

Sir,— Aa  many  of  your  auh<crlbera  seem  Interested 
In  the  aublect  of  organ  building  I  take  tbe  liberty  of 
aendlug  yuu  an  idea  of  my  owu  fur  making  one  pedal 
pipe  do  duty  fur  two. 

Many  BttempU  have  been  made  to  aceompliah  this 
feat,  but  all  of  them  haro  proved  more  or  less  useless. 
The  prevailing  Idea  Is  tbut  of  baring  a  valve  at  one 
aide  ot  the  pipe  near  the  top,  to  be  operated  upon  by 
tlie  pedal  key  ;  but  the  great  objection  to  thia  is,  that 
iliu  aame  quantity  of  wind  which  cauaee,  aay,  the  C 
injie  tn  speak,  will  prove  too  much  for  it  when  called 
iiiHin  to  sound  C  sharp,  thereby  causing  it  either  to 
iiverbluw,  orelsegiveadiOerentor  uneven  quality  ot 
9ouud. 

Now  ray  Idea  Is  not  only  to  have  the  valve  lU  before 
••tated,  but  alao  to  have  2  feet  and  2  palleta  to  each  pipe, 
i»  It  la  evident  that  by  so  doing  the  wind  tor  each  note 
.loulil  be  regulated  to  a  nlcity. 

lu  fixing  the  pipea,  one  foot  would  be  placed  over 
>iie  hole,  and  the  other  over  the  one  a  aemitone 
hlifher,  tho  action  would  then  be  thus:  On  pressing 
down,  say,  the  U  pedal  key,  tbe  air  would  be  admlltud 
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thmmch  one  foot  nd  eauM  th«  pipe  to  KMind  the  C 
BOI*  On  nliiBcr  C  end  pre«rin«  down  C  •ban),  the 
SrwooUl  be  admitted  tbroaxb  tlie  otber  foot,  and  Ibe 
nWe  at  tbe  aide  of  tbe  pipe  opentng  •»  «>»  «»•  *»; 
aunt  wouM  oaoie  the  name  pipe  to  aonnd  C  «n»r^  » 
bellcra  Ibl*  Idea  to  be  entirely  o-Ieinal ;  at  leaat  I  hare 
nrvcr  heard  of.  »r  wen  aoytblaK  of  tbe  lort  anywhere 
Vrui  "Adept "  Undljr  glTe  bU  opinion  on  the  eabjeet? 

TEI8K0TI0N  OF  AS  AKGLK. 
Sib— I  bee  t«  forward •yoo  herewith  two  "Pecl- 
men*  of  the  t-iwcUon  of  an  angle  by  an  original 
nethod.  I  abnnld  ranch  like  aomo  of  oor  mathematl. 
cat  eMT»«pondeo«  te  try  the  etyle  of  rtoinu  It,  and  (If 
aeeoratelyworkeil)  I  have  no  donbtthey  wonld  arrlye 
at  ihe  exact  reqnlted  retnlt.    The  same  letten  apply 


to  both  Sgnrct.  Let  A  B  C  be  tbe  anele  to  be  triiected. 
On  A  C  mark  off  any  three  equal  dlstaocea  B  I,  I  B, 
and  H  O.  draw  the  am  F  I,  EH.  and  D  U.  birect  the 
anele  A  B  C  by  the  line  K  B,  cattlofr  K  U  In  L,  mark 
oflthe  dtounoe  H  L  on  the  are  D  6  from  the  point  G, 
the  polaU  being  U  N  and  O,  Join  O  B,  enttlns  F  I  in 
P  livB  point  D  on  D  3,  mark  oiT  D  Q  eqoal  to  F  F, 


from  point  Q  with  centra  B,  deierlbe  are  Q  R,  the  dla- 
taooe  L  H  will  then  be  fonnd  exactly  to  trltact  the 
are  Q  R  in  poiutu  il  and  T,  Join  S  B,  T  £,  and  the  angle 
la  triaeeted.  I  wlab  you  soceeii  with  yonr  new 
«elame !  Vibratos. 

[FIrat  letter  found.    It  "  Vibrator "  will  aend  hia 
addrew  the  atampa  aball  be  returned.— Ko,  K.  M.J 


lUPSOVE- 


SNOLISB   MKCHAKIC    MUTTIAL 
MKNr   aOCIETIKJ. 

8iB,— Raring  been  a  anbtcribar  for  aereral  yeara,  In 
fact,  alnee  tbe  commencement  of  our  Journal,  and 
h%rtBg  been  the  meaoa  of  introducing  it  to  aereral 
ftiemu,  I  may  be  allowed  to  expreaa  my  pleaaure  at 
tbe  appearance  o(  the  Urat  number  of  Vol.  XI.  I  hare 
been  pleaaed  la  watelilng  ita  gradual  deTelopraent, 
both  In  importance  and  alza,  and  am  glad  it  ia  now 
•o  gencraliy  appreciated  by  the  lorera  of  meohanioi, 
•dcnee,  and  art,  both  at  home  and  abroad. 

lia  the  editorial  article, "  Uuraelrea  and  Our  Snb- 
aeribera,"  our  talented  Editor  atatea  tbe  fact  that  the 
"  Khoush  Mxcbahio  anbacribera  may  be  oonaldered 
aa  member*  of  a  raat  mutual  Improvement  aooiety 
who  conalder  it  a  duty  or  a  prirllegc  to  inatruot 
each  other."  Tbi*  ia  ao  in  accordance  with  my  views 
that  I  am  prompted  to  make  one  or  two  auggeitloua 
wbieh  I  hare  withheld  until  the  prnaent,  but  uuw  con- 
atder  it  •  Alting  opportonity  to  bring  nnder  the  notice 
of  our  aobaerlMra,  and  to  bear  tbelr  opinlona 

1.  That  In  large  towxa  where  there  may  be  from  ten 
to  a  hundred  aubacrlben,  it  would  be  preductive  of 
mneh  good  if  they  could  be  brought  together  periodi- 
cally—eay  monthly,  to  dlaeuaa  tbe  many  toplca  wbi;b 
bare  been  under  review  in  the  Hechahic  during  the 
preetdiDg  month.  Then  one  of  their  nnmber  to  com- 
mnaleate  to  thia  Journal  anything  whieli  might  be 
conaidered  of  anIBcient  Importance,  for  I  have  uo  doubt 
tbe  Kdtior  would  willingly  alioeate  a  amali  portion  o( 
bla  ralaable  apace  to  report  the  tranaacilune  of  "  Tbe 
Kaoblaa  MzcHAHic'a  Science  and  Art  Societiea." 
ii|Maktng  tor  myaell,  I  hare  derired  ao  much  pleaaure 
and  Inatraetion  from  friendly  diacueaiona  with  the  few 
aabaertben  I  kauw,  that  I  conceive,  it  done  on  tbe 
large  aoala,  it  would  prove  highly  beneficial. 

2.  It  woold  be  a  mcana  of  luoreaaing  the  circulation 
of  tbe  Emoliih  Xbchahic  by  f  rieuda  being  imrodueed 
to  tbe  meetlnga,  who  would  donbtlaaa  become 
intaraited  aooner  or  later  in  the  proeeedinga,  and  woold 
of  courac  take  in  our  Jonrual. 

3.  Knglnccra  and  other*  who  hare  oocaalon  to  re' 
OMve  latlher  towna,  either  to  new  aituatloua  or  in  the 
«ay  of  bnalnea*.  woold  Und  a  ■■aociety  of  friends  " 
who  woald  aympathlae  with  tbeir  every  thought,  and 


acQualnled  with  all  tbe  top'ca  which  may  bare 
incereated  ihom.  lotereommunlcatlon  between  aecro- 
Uriea  wonld  also  ptoro  uaef ul  In  mattera  which  could 
not  be  referred  to  In  the  pagM  of  the  '*«£"*'•'«■  j 
might  enlarge  on  tbe  many  adrantagfa  to  be  derired 
from  auch  aa«>claUon»,  but  refrain  until  my  feltow 
anbacribera  hare  had  an  opBorinnlty  of  exMw.aing 
their  vlewa.  O.  Wiixiam  Kxmp,  Leith. 

TBK   "BNGLISH"    VEl-OCtPEDB  OT    A  WKW 
PEINCIPLICAND  OOE  ENGLISH  B0AD8.-IL 

{Coneludtifrompogt  M.) 

8IB,-Ilcapeetlng  tbe  proper  nae  of  the  Teloe'P^:  ' 
will  Jnat  mention  the  frequently  Imprudent  uae  of  tb« 
aame  by  tboaa  who  are 
atrangw*  to  It.  A  friend 
waa  once  Bring  Bilne  for 
Ihe  Srat  time,  and  not 
being  very  atrong.  lie  al- 
moat  killed  bimaelf  by 
orer  exertion :  let  thIa  be  a 
warning  to  othera  The  uae 
ot  tbe  telooipede  require* 
a  trainlng;byall,e*peelally 
thoae  who  are  sot  atrong. 
Let  the  followiDg  point*  be 
partlenlarly  obatfred  at 
gr*t,rti^ :- Avoid  trying  to 

Sntaat,  avoid  golagalong 
iatanea,  and  np  Meep 
hUta;  practice  only  when 
tbe  roada  are  la  good  order, 
aim  at  Icaralng  tbe  aotloo 
and  at  going  alowly  i  when 
tbemnsele*  are  belna:  sen- 
albly  develop«1.  rellnqlah 
the  exerdae  aa  aoon  aa  poa- 
alUe,  ao  a*  to  avoid  being 
fatigued.  Go  OB  in  thia 
way  tor  a  tew  weeka  and 
yoB  maylUien  Inenaaeiboth 
your  apeed  asd  diataaee. 
Qolagat  it  raeklCMly  at  Brat 
la  tbe  fmittnl  eaase  why 
aomehave  tnmed|awayfrom 
the  velocipede  in  diaguat, 

and  now  hold  It  In  oontempt  beoan»e,  tber  *ay.  It  I* 
harder  work  than  walking;  whereaa,  had  they  ob- 
earved  tbe  above  rulea,  aad  had  aome  patience,  they 
would  BBdonbtedly  have  come  to  the  oppoalte  Mnclu- 
alon.  I  have  oonaldered  the  machine,  and  alap  iu 
worker.  I  row  come  to  the  anyect  of  roada.  Toeae 
three  paru  are  Included  In  the  velocipede  qneaUon. 

Since  tbe  raUwayewete  made  and  onr  high  road* 
have  been  eomparstlvely  deaarted,  tbeqneatlon  artaea 
whether  they  could  not  be  made  pi  «»»«"«••  ">an 
nowl  I  think  *a  Let  the  Leglalaturo  be  petiUoned, 
and  an  Aet  of  Parliament  obtain i-d  to utillae  oar  great 
highroad*.  Let  them  be  a*pbaited,  or  mad*  waterproof 
on  the  anface  by  «ome  cheap  and  durable  material. 
In  order  to  avoid  mud  In  wet  weather  j  veloolpedea 
could  then  be  a*ed  whether  nne  or  wet;  or  thia 
plan :  let  them  be  divided  Into  throe  parta-pne 
aide  of  tbe  road  for  foot  paaaengers,  tbe  middle 
for  ordinary  trailc,  and  the  otber  aide— eay  about 
three  yard*  wide-appropriated  exdurively  for 
the  uae  of  the  velocipede,  let  thU  part  b*  aaphalted  or 
pared  with  well-dreaeed  and  well-aet  thick  Bagetonea 
Snob  a  road  a*  either  of  the  above  woulo  bethe  aolutlon 
ot  the  velocipede  queatiou ;  juat  in  like  manner  aa  tbe 
railroad  wa*  the  solution  of  tbe  use  ot  the  eteam 
engine  a*  a  locomotive.  But,  it  may  be  aaid.  Incur- 
ring anch  a  large  expense  la  iorming  the  roada  aa 
above  anggeated  would  never  pay.  I  n  anawer,  I  would 
aay,  let  the  velocipedes  be  taxed.  I  think  no  one  who 
baa  a  velocipede  will  object  to  be  Uxed,  provided  be 
could  g  't  a  perfect  road  to  run  upon  at  all  tlmea. 

In  tbe  meantime,  while  the  above  auggeation  la 
being  ventilated,  let  u*  conalder  if  the  present  ayatem 
of  meudlng  our  roada  can  be  Improved.  I  think  that 
It  will  be  admitted  by  all  that  rain  ia  the  primary 
cause  of  our  roads  getting  out  of  order,  from  tbe  fact 
that  it  soften)  the  roada ;  from  this,  it  will  be  clear 
that  everything  that  can  be  doue  to  obvlsfo  the 
settling  of  ruin  on  the  roads  Isessentlal  to  their  dura- 
bility. I  entirely  agree  with  Sir  Joseph  Whitworth'a 
remarks,  aa  quoted  in  the  Ekolisu  Mechanic  of 
March  11.  The  barbarouH  mode  in  wliicU  oar  roads 
are  mended  is  beyond  ail  oumprehension.  What  is 
the  cause  of  the  nutneroua  holes  (which  are  so  innny 
lodgments  for  water)  on  sume  of  our  roads?  I  was 
under  the  impression  for  some  time  that  It  was  entirely 
owing  to  a  weakness  iu  tbe  fouudatiou  \  it  mar  bo  ao 
lu  part,  but  I  believe  tbe  cauae  ia  also,  and  moie 
>roOBbly.  owing  to  the  crnssiugs  of  tlie  wheel  tracks 
oefore  the  road  is  set.  If  ii  s-uol  atoam  roller  were 
used  immediately  after  repairs,  and  the  road  aet  or 
hardened,  we  should  not  have  sucli  holes  and  uneven- 
ness  as|  ito  our  disgrace)  ia  ao  common  in  thcae  en- 
lightened day*. 

But,  I  fancy  I  hear  a  road  enrveyor  soy,  Bnt  what  ot 
the  expense  ?  Who  is  to  Und  the  money  to  repair  them 
in  that  expensive  way?  In  answer,  I  would  aay, 
^oiug  on  with  tbe  present  eyntem  of  repairing  our 
roads  is  carrying  out  the  old  maxim  of  being  penny 
wise  and  pound  foolish.  I  sHy,  repair  the  roods  In 
the  way  sugiiested,  and  I  believe  iu  a  abort  time  it 
wtil,  perhaps,  not  take  half  the  expense  to  keep  them 
In  good  order. 

I  have  adverted  to  tbe  subject  of  roads  because  it  is 
so  intermingled  wilh  tbe  suoject  ot  velaciuedea  that 
the  one  cauuotlw  diroroed  Irum  the  otiier ;  in  fact,  the 
velocipede  question  1*  more  a  qnotiouof  road  than 
on*ot  mechanics,  and  I  trust  that  very  soon  wiser 
counsel*  will  prevail  with  those  to  wham  we  look  tor  all 

I>rogre**  in  tbi*  re*pect,  and  I  anxiouxly  hope  that,  ere 
ong,  the  roada  ot  thl*  kingdom  will  be  in  euch  a 
atale  of  exoelleaoe  a*  greatly  to  euhance  and  en- 
courage the  uae  ot  that  moat  noble  machine,  the 
velocipede,  which,  rightly  need,  lend*  *o  greaay  to 
promote  tbe  health  ot  our  people,  to  give  vivacity  to 

1 1— »     *„  ^AA    •!»»»■  a«i4  a**Kill»w    *A  thA  flt«tA    mnA 


enjoy  from  the  reading  of  your  Hbchahio,  and  I 
wlah  yon  every  aneee**  1b  your  ardnona  and  praiae- 
worttay  undertaking.  A  Tbireeb. 

THE  "MACCLESFIELD"  VELOCIPEDE. 
8iB,_Havlng  been  Inundated  with  letter*  requeet- 
Ine  meaauementa  and  plan  of  tbi*  machine,  I  pun»*e 
aniwerlac  all  tbe  correapondmU  tbroogb  the  medium 
ot  your  admirable  paper.  Let  It  be  taken  for  granted 
that  It  U  the  fcoff  fatiguing  relwilpede  I  evw 
monnlad ;  can  tani  any  coraer,  elimb  any  Mil,  and 
atop  ln*MBtly  anywhere  in  eprahig  dnwB  hUl,  not 
eaally  npaet,  very  »troBg  and  arm,  aI*o  free  nom 
daiiger. 


A.  Centre  pin,  holding  front  axle. 

M.  Front  axle,  SOiu  wide  out*ldemea«Brem*nt.  „-„„h    aa  the  front 

C.  A  block  of  wood  to  ral.*  tbe  plank  2lln.  from  the  ground,  a*  tbe  front 
must  be  3in.  higher  than  behind. 
F   HlSSSFtoA'whold  steering  handle  in  Its  place  when  going  down  hUI. 
X.  A*h  plank,  ift.  3in.  long,  8ln.  broad,  21b.  thick. 


All  velocipedes  requhegood  •»<»''"8r.,'''''°J  •"  °?15 
amuired  by  practice.  Thia  machine  ia  conatructed 
^n  rtepSnc."e  that  the  driving  wheel  th^  beat- 
all  the  weight  o' t*"  ^^"'  •»  thaf  tie  front  wheel* 
a«  oolTnceded  to  steer  by  and  hold  tbe  »"«"•  J^f; 
No  ■Drioca  are  required,  nor  1*  there  any  Jolting.  If 
the  Craxle  li?t.kei  away  »»?  » '"tUaSTntS 
wheel  put  IB  ita  place,  it  would  form  »Jl"*-™«; 
6fcBc/e,  which  eonid  not  upaet,  IS""**  '^  '•T?" 
would  catch  the  ground.  Tbo*.  btabwat. 

THE  FIOUBB  AND  ""TIONS  OF  THE  EAKTH. 
_THB  EARTHS  ROTATION. 
giB.— My  object  in  writing  a  aerie*  of  letter*  on  tbi* 
rahleet  U  not  to  eaUbllah  any  new  theory,  but  to  ao 
tir^bat  old  onea  aa  I  deem  (and  I  uuat  I  diaU 
ibow)  aw  Bot  founded  on  fact,  but  are  called  into 
•xlatence  from  neceeaity,  aa  an  aid,  to  aome  extent,  in 
SJl^sWlahingotber  tbeoAe*.  I  think  no  one  wUl  de ny 
ttal  any  thwry  not  founded  on  laotU  iojurioaa,  in  ao 
far  aa  it  BOt  oSy  uks*  the  place  of  wliat  Is  In  accord- 
ance with  fact,  but  by  a  cursory  exam  naUon  tend*  in 
.omemeaanroto  oonHrm  or  ropre«>ut  error  a*  ttuUi 
and  ao  tar  U  poaiUveiy  injuriou*  to  the  beet  InteresU 

"'I'SroilMe  wilh  your  consent  to  alter  the  f  orin  of  my 
■ncMeding  remark*  on  this  sublect  from  what  an- 
pSaredinthe  Kaomn  Mkcuasic.  Vol.  \,  pap 510, 
andpropoae  toooualdor  tbe  whole  matter  under  the 
aepuateheada.  Rotation,  Bovolutiou,  Parallax,  and 
Onritr.  Tbeae  anbjeeu  are  *o  bound  up  together  by 
tbe  modern  *y*tem  a.  to  be  »l»*plutely  Inaeparable  one 
from  another'  And  In  oonaectlou  with  these  subjecta 
I  aI*o  propow)  to  notice  Mr.  Proctor's  argument*  on 
each  a*  I  proceed,  a*  I  deem  this  plan  more  precise  and 
better  coanocted,  and  of  course  will  bo  belter  under- 
stood by  the  msjorliy  of  your  reader*.  I  wiH.  '»«■«- 
fore,  without  further  P"'»f'y  """'V^.^rr^ 
once  to  notice  the  Theory  ot  the  Earth  '  «"'»'';,"•.  .^ 
We  ar«  told  by  modern  aatronomera  that  the  earlli 
isnoarly  WW  mile*  in  dlameUr,  which  being  mulll- 
plirf  by  31418  glrea  an  equatorial  circumference  of 
S51K  mile.,  wblcTi  (performing  one  rotation  every  2* 
hour.)  givei  a  aurfaoTspeed  of  17  mile,  per  mlauw  for 
any  oWect  on  *uch  *urfaoe,  but  coniiuually  decreMing 
M  we  apprwcb  the  pole*.  Our  Arctic  voyagers,  ao  far 
u  Fam  aware,  say  uothing  about  peree'rt'|B  »»?  f'; 
ferenoe  us  they  approach  tha  Arctic  Circle,  a*  it  i* 
eaUed.  If,  theVefore,  we  examine  this  theonr  closely 
and  assist  the  elucldaUon  by  a  dii«ra  ■>,  we  sliali  Und 
the  whole  Idea  to  bo  »lmply  absurd. 
Let  N  represent  the  north,  and  S  the  south  pole.  It 
uei,  a  ,„t,,^  j^       1^  ^^^^  ^^  ceutrifu- 

•    '  -  • '  gal  force  at    the  equator 

A  B  raont  be  proportion- 
ately greater  then  it  la  at 
0  l),and  would  amount  to 
nothing  could  we  leacU 
the  polea  thomaelrea  (X 
or  S>  Thu*,  while  a 
body  on  one  part  of  tbe 
earth'*  surface  is  rushing 
through  space  at  the  rate 
ofirmllea  per  minute,  a 
body  on  the  polar  aurfaee 
would  be  stationary,  or 
nearly  *o ;  a  matter  it  ia 
neoeasary  to  prove  before  we  can  correctly  aay  that 
the  earth  rotate*  about  IU  axis,  as  it  i*  said  to  do. 

We  will  now  examine  the  consequences  which  must 

arise  from  this  extraordinary  speed  through  apace. 

eiuppose  atperson  ascends  in  a  balloon  on  a  calm  dnjr  to 

a  height  of  three  milts,  and  remain*  at  that  altitude 

for  balf-an-bour,  he,  inatead  of  deecending  where  he 

promote  the  health  otou'r  people,  to  give  vivacity  to    went  np  wonld  be  left  (17  x  30  =)  610  f''"  "  '5' 

Society,  to  add  vigour  and  etability  to  tbe  SUte,  and    weet,  that  1*  *oppo*ingno  current  ot  airoxlated  at  tne 

to  bring  honour  and  glory  to  our  ooBBtry.  time.  ...    „.,fc.._ 

I  thank  you  for  the  raat  fund  of  Infbrmatlon  which       Let  A  B  D  "«  «  "P"'™' »""J?J,SL.  ^!I!i 

from  week  to  week  leceire,  and  do  from  day  to  day  1  paied  auitace,  and  that  our  balloon  roy*g«  aaeended 


Digitized  by 


Google 


90 


EKGLIBH  MEOHANIG  AND  MIKROB  OF  80IEN0B. 


[ApstC.  15,  1870. 


fttim  B  to  C  (B  point  Ihrre  miles  above  tbe  enrthi,  ■nd 
Kmaiaii  •napeodrd  hilf-mi-honr,  thoeanb  would  paaa 
under  bim  to  tbo  point  D,  or  •  little  more  tbab  SOO 


F  la.Z 


milfs,  and  If  bo  remaioed  up  on*  honr,  to  E,  or  1000 
miles,  and  ao  In  proportion  to  tbe  time  be  remalna 
flnapendcd  In  ihe  air. 

1  need  bardi;  say  tbis  Is  not  ao,  and  tbe  Idea  is  only 
tenable  on  tbe  ground  thai  tbe  atmoaphere  Is  inseper- 
ably  conuectfd  with  the  earth,  that  the  atmosphere 
moves  with  the  rotating  earth  at  the  same  speed  and 
in  tbo  same  direction  :  but  I  am  not  aware  that  it 
liasyet  been^om<i<o(/aso.  How  can  that  which  floats 
on  Its  surfhce  from  all  pofuts  of  The  ooiapaas  be  said 
to  be  a  Sxtarc  and  luvnriably  move  with  it? 

But  the  double  motion  of  tne  earth,  that  is  its  rota- 
tion about  ita  axis,  and  !u  revolution  atwnC  tbe  sun 
npseta  tbia  argument  entirely,  for  If  the  atmoitphere 
is  a  fixture  eoniddeied  In  connection  with  the  earth's 
rotation,  what  is  tobecomeof  luflxlty  In  connection 
with  tbe  revolntlon  of  the  earth  round  tbe  sun,  at  a 
speed  at  which  I  »beuld  tlUnk  even  Mr.  Troclor  stolid* 
■gbaat,  and  wblota  I  shall  eventually  show  it  a  m»nk 
feat  abaurdlty— an  utter  ImpoasiblUty. 

Even  tbe  eommones:  observer  most  know  that  much 
of  the  stronir  wind  we  experience  in  tbia  country  at 
certain  seaaons  of  the  year  is  from  tbe  west,  that  la 
in  tbe  same  direction  aa  tbe  earth's  rotation,  and  sup- 
pose the  day  on  which  we  make  our  observation  is  a 
stormy  one,  he  will  find  the  oloads  carried  past  bim  at 
tbe  rate  of  from  SO  to  00  milea  per  hour,  or  near  one 
mile  per  minute.  But  the  earth  is  said  to  1m  aa-oni- 
patuerf  In  its  rotation  at.  a  speed  17  times  as  great  as 
our  storm  clouds  iy  the  air  in  which  Iheie  lame  cloudt 
float;  bow  can  tblsbe!  If  It  really  is  so,  tbe  clouds 
must  be  tiaveUinf(  at  a  speed  of  18  miles  per  mionte, 
inasmuch  as  they  rush  over  tbe  earth's  surface 
at  a  speed  of  one  mile  per  minnte,  while  the  earth 
rotates  u  17  milea  per  minute,  which  together 
maJte  18  mile*  in  one  minnte  of  time. 

Again,  If  tbe  earth  rotate*  from  west  to  east,  and  a 
(torm  come*  from  tlie  eoutb  at  a  rate  of  one  mile  per 
lainnte,  and  tbe  peak*  and  vaileya  of  the  earth'*  aur- 
face  are  parsing  at  a  speed  of  17  miles  per  minute, 
what  would  become  of  us  ?  The  cxntrlf ugal  force 
generated  by  the  earth'a  rotation  and  the  wind  would 
cross  each  other  to  such  an  extent  a*  to  derange  the 
whole  order  of  creMloB:  the  effect  maet  be  precisely 
the  same  a*  of  two  bodiea  strlkiag  Mdi  other  at  op- 
posite angle*. 

If  tbe  atmosphere  Is  really  a  flxtnre  in  connection 
with  the  eaith  in  It*  rotation  abont  its  axis,  and  Chat 
both  proceed  from  west  toeastat  the  speed  Just  named, 
bow  shall  we  explain  away  the  first  and  most  slmj«Ie 
principles  of  motion  ?  A  railway  train  wouM  not  be 
able  to  proceed  at  tbe  same  soeea  from  east  to  west  a* 
from  west  to  east,  because  oi  the  current  of  speed  as- 
sumed by  the  earth  In  Its  rotation.  Fr.r  Instance,  It 
any  one  vrill  try  to  nllght  from  a  railway  train  when 
in  motion  he  will  find  he  must  alight  by  sprlnginir  In 
the  direction  of  the  motion  of  the  train,  or  he  will  be 
brousbt  to  the  ground,  which  would  be  a  certainty  If 
be  bad  the  temerity  to  leap  In  the  direction  of  the  rear 
of  tbe  train.  This  principle  bold*  good  throughout  all 
nature.  If  two  objects  connected  In  motion  In  the 
same  direction  are  not  Impeded  In  any  ahape,  one 
oommuuicatee  an  Impulse  to  the  other  in  the  direction 
of  motion  ;  but  if  they  oppose  each  other,  then,  as  a 
matter  of  course,  the  superior  weight  and  \'elocity  in 
the  one  direction  will  act  a*  on  impediraent  to  tbe  full 
force  in  the  other. 

If  the  earth  d.ics  route  at  thi*  frarfnl  apeed,  what 
becomes  of  the  centrifugal  force  wbleta  must  be  called 
into  existence  at  the  equator  (and  proportionally  as 
we  approach  tbe  poles)  ?  This  force  Is  a  universal 
principle  in  the  circular  motion  of  all  bodleii  iu  pro- 
portion to  the  extent  of  the  p«th  traversed  and  to  the 
speed  exercised,  'i'hla  being-  the  case,  a  tendency  In 
all  things  to  fly  from  the  surface  of  tbe  globe  i^  mani- 
fest, and  It  is  here  where  sravitativc  attraction  steps 
in,  aa  It  were,  and  presume*  to  settle  the  difficulty  by 
applying  a  power  eontrolllDg  this  centrifugal  force  by 
a  power  17  times  aa  great  aa  the  centrifugal  force 
existing.  We  shall  tec  when  we  come  to  examine  the 
theory  of  gravity,  at  what  an  erroneous  conclosiou  Its 
supporter*  have  arrived.  The  ceutrlfugal  force  not 
being  called  In  question,  except  as  Its  heiug  controlled 
aaabove.  it  need  only  to  be  ftirther  said  that  indepen- 
dent of  tbUgravliy  no  living  thing  could  exiat,  except- 
ing, a*  I  hare  before  shown,  near  the  poles. 

John  Beabdslet, 

(TV)  Jo  eoHtinued.') 


HABHONIVU  SEEDS.— PEKDULUMS. 

Sin,— Toieveralqueationa  on  harmonium  matter*, 
1  have  the  pleasure  uf  glvlug  replies, 

A  low  words  will  aolvo  "  J.  H.  C.'«  "  diflieulty  (page 
flO).  and  win  probably  be  useful  to  others,  tbe  detect 
be  state*  being  one  of  common  occurreuce.  The  Instru- 
ment named  has  two  rows  of  vibrators,  consequently 
it  has  four  of  Its  stops  acting  directly  to  give  speech 
to  the  vibrators  or  reeds ;  tb^  we  call  r«gi*ter-stopa 
Every  inetrument  ought  to  have  an  ample  supply  of 
wind  for  it*  requirement*  under  tbe  play  of  the  fulleat 
bornionle*.  Tbe  first  point  to  be  decided  before  test- 
ing the  •'  grand  jeu  "  is  the  adequacy  oi  tbe  wiud- 
powerwhen  all  the  register-stop*  are  drawn.  We  will 
assume  this  to  have  been  ascertained  In  the  affirma- 
tive. The  "  grand  Jen  "  atop  act*  by  Interior  mechan- 
ism upon  tbe  aame  valves  that  are  acted  upon  by  tbe 
exterior  apparatnaof  tbe  several  atop- rods  and  lovers ; 
tbe  defect  1*  not  in  Uie  wind,  tberefoie,  it  Ih  In  the 
mccbanlam  actuating  the  Talves ;  there  mu*(  be  some 


iliBoropancy  between  the  work  performed  by  tlie  one 
stop  and  the  work  performed  by  the  four  stop*  i  al- 
though tbe  grand  Jen  professes  to  accomplish  as  much, 
it  fall*  to  do  so.  An  attentive  examination  will  phow 
tbe  cause  of  failure  to  be  that  whilst  the  "  grand 
Jeu  "  opens  the  four  valves.  It  omits  at  the  same  lime 
closing  the  four  Utile  escaiiemcut  valves.  Thus  it  Is 
that  tbe  wind  escapes  so  fast  that  the  blowing  be- 
comes hard  work  to  meet  demands  both  of  uite  and 
waste.  Why,  then,  are  the  escapcmontK  tuellcctlve  ? 
Because  tbe  largo  valves  are  not  anffielently  de- 
pressed to  let  the  escapements  fall  and  set  close  over 
the  apertures  they  should  cover,  ^o  we  arrive  at  the 
cauoe  of  the  defect — namely,  that  the  poker  or  sticker 
worked  by  the  grand  Jeu  Is  too  short.  Insert  one 
that  shall  be  of  suitable  length,  and  It  will  perform 
its  work,  giving  results  precisely  (be  same  as  tbe 
four  stops  for  which  it  I*  intended  to  be  a  faithful 
•ubstiiute  or-deputy. 

In  reply  to  question  of  "J.  H."  on  aame  page. 
illveu  for  harmonium  tonghe*  aro  not  of  Roj^llsh 
manufacture :  would  be  obtained  only  by  order  from 
abroad.  They  are  needleas,  for  a  yard  of  iron  wire 
will  anawer  for  the  purpose  of  amateurs'  practice. 
Manufacturers  find  It  much  cheaper  to  buy  reeds 
than  to  apend  time  on  repairing  tbem. 

For  tuning  harmonluma  ("Vibrator,"  page  «f) 
there  is  no  royal  road.  It  Is  tedtoas  and  laborlou* 
work.  The  practised  tuner,  however,  docs  not  open 
the  Instrument  to  each  reed,  lie  ascerlalns  what  half 
a  dozen  or  more  reeds  will  require,  bears  in  mind 
which  win  want  flattening,  which  sharpening,  and 
the  degree  of  each,  and  wKh  the  catalogue  on  his 
tablet*  of  memory,  be  reetifle*  the  lot,  at  once  open- 
ilig  the  instrument,  and  by  habit  bo  can  so  work 
with  comparatively  few  diaerepanclea  in  result*. 
Tbe  finer  toueliei  are  given  in  a  final  amrvey  of  tbe 
whole. 

Fitting  up  the  case  of  a  eingle  row  barmn- 
nlum,  aa  required  by  "J.  W.,"  page  21,  in  order  to 
accommodate  two  row*  of  recda,  will  be  a  rety 
troublesome  *lTaIr,  and  to  carry  out  the  dealKH, 
secutiag  at  the  same  time  the  proper  Working  of  tbe 
raecbanlam.  will  be  a  trial  to  ingenuity.  The  slic  of 
case  must  lie  suted  before  a  definite  opinion  can  be 
pronounced,  and  another  matter  of  eonsMeratlon  will 
be  the  siie  of  bellows,  wlilcb  it  appears  are  already 
made,  for  It  will  be  uaelesa  to  bare  two  rows  of 
reed*  unless  there  la  a  provision  for  wind  supply 
equal  to  the  amount  required  for  their  speech  under 
full  play.  A  sound  board  for  two  rows  will  measure 
at  least  ten  inche*  In  width  with  utmost  paring 
down  of  frame ;  one  made  eleven  or  twelve  inches 
will  give  a  better  character,  and  more  fullness  of 
power  to  tlie  lAtt.  tone.  The  two  seta  of  reeds  are 
*>id  to  be  reepecttrely  of  8ft.  nod  ICit  tone,  tlie 
hitter  being  an'  octave  deeper  in  pitcli  than  tbe 
former,  aad  e*peelally  desirable  ior  •acred  moaio. 

"  Feeder*,"  cooeerning  wtalcta  "  W.  D.,"  page  21, 
makes  Inquiry,  may  bu  placed  at  bottom  of  ease, 
that  i«  M  tay,  in  horizontal  poaiuon,  that  tbe  feet 
may  act  directly  upon  them  wltboiK  interveatioB  of 
lever*  for  working.  In  some  small  Instrument*  tbo 
plan  i*  adopted,  but  it  is  not  a  deairnMe  one  for 
larger  elxea,  a*  tbe  oommiuid  over  tbe  wind  is  re- 
stricted and  not  easily  managed.  By  leverage  we  ean 
modify  the  extent  of  throw  given  to  tbe  feeder, 
and  regulate  the  atroke  to  the  prraanre,  conaideratlona 
of  Iniportaaoe  when  a  large  supply  of  wind  la  lo  re- 
fulritlon.  Ubuiaiir  SHtTH. 

P.S.— Pendulum.  I  notice  a  atatement  by  "  Cats- 
eye  Diamond,"  page*'!,  on  the  sympathetic  vibration 
of  two  pendulums  ;  if  the  penilulums,  however  closely 
hung,  are  attached  to  diltcrcut  supports  tlie  snmc 
manlfeatatlou  will  not  arise.  rrofes»or  Leslie  has 
shown  that  tin-  vILratlen  is  conducted  between  the 
points  of  attachment  of  the  two  peudulunis.  It  passes 
along  the  fibre  of  the  wo<>d  or  metal  rod,  a  jiheno- 
mena  quite  distinct  from  thn  srmpathetls  vibration 
of  atrluge  excited  by  tlie  medium  ot  air. 


SEWING  MACHINES.— r. 

$111,— The  history  and  development  of  the  sewing 
machine  are  SJbJects  of  creat  interest  to  the  mechaulc. 
No  other  maehlue  of  recent  years  has  stimulated  tiie 
Inventive  faculty  and  the  application  ot  mechanical 
skill  to  a  greater  degree.  It  has  employed  a  large 
amount  of  capital  and  sliillcd  labour  with  great  and 
doaerved  success,  and  it  Is  likely  to  continue  lo  engage 
the  attention  ot  Inventors,  capitalists,  and  machinists 
for  some  time  longer.  The  failures  have  boen  so  fre- 
quent and  numerous,  that  they  ate  well  known  to  the 
trade,  which,  indued,  often  erloccs  gross  and  culpable 
Ignorance  ot  mechanical  principles. 

Some,  who  are  unuble  to  Invent  or  Improve,  but 
who  are  fraudulently  desirous  to  take  the  trade  from 
deserving  iuvcnlors  and  patentees,  have  offered  lor 
sale  worthless  Imitations,  which  have  occasioned 
great  trouble  and  expense,  not  only  to  tbcmselviiB,  but 
also  to  the  user*  of  their  uselos  pruductious.  It  is  a 
remarkable  thing  that  some  people,  who  think  it  cri- 
minal to  steal  a  potmd  of  brass,  will  not  he>ltate  to 
take  by  fraud  what  Is  worth  more  thau  a  pound  of 
gold  -that  which  waa  giroduced  by  the  hard  and  honest 
exerclfc  of  their  nel:fhbour's  Intellect.  Itut  as  the 
terms  of  some  of  these  patents  have  expired,  examples 
ot  the  several  classes,  with  descriptions  and  drawings, 
will  be  given  In  these  pages,  so  that  even  the  aintiteur 
mechanic  may  becnabled  to  make  a  sewing  m.'ichine, 
and  find  ample  scope  to  exercise  and  (lisplay  bis 
mecbanlcal  aktil. 

The  sewing  machine  preeent*  an  oxtenalvo  field  of 
Inquiry  to  the  etudent  of  mechanical  appliance*, 
exhibiting  a  greater  variety  of  ways  to  cfi'eet  a  definite 
object  than  can  be  obaervcd  In  engines,  lathes,  or  other 
similar  atructurca,  which,  it  is  well  known,  hare  had 
longer  time  and  mare  experience  to  be  brought  to  pcr- 
feetlon.  The  reader*  of  the  KNOoaii  Meciianic  who 
have  tbe  advantage  of  contributing  to  Its  pa^es  may 
sometime*  employ  their  scientific  acquirement*  lu 
expoeing  popular  errors,  and  showing  the  merit*  or 
ileiocta  of  the  various  aperies  ot  tewing  mnobliie*,  anil 
thus  In  some  measure  comrlbuce  to  the  welfare  and 
pleasure  ot  a  numeroa«  and  deserving  class  of  their 
toUIng  brethren,  by  randerlug  their  tasia  moro  farlle 
and  agreeable,  and  prereuttug  tbo  Irritaiiun  of  tamper 


and  dejection  of  spirit*,  Ac,  whieh  too  tntfttattf 

arise  from  the  use  of  Implement*  Ul.oon*tnicted  for 
their  purpose.  Communications  in  tbeae  pages  of 
BCienttfie  and  reliabte  Information  reipecting  sewing 
machines,  trbm  persons  having  no  self-interest  in  the 
sale  oi  them,  may,  while  tfaey  advert  to  their  compa- 
rative merit*  and  defects,  direct  purchasers  to  the 
best  system  ot  constnietioo,  and  (o  prevent  poor  peo- 
pie  from  being  Imposed  upon  by  tbe  delusive  and 
exaggerated  statemenu  of  nnserupulou*  vendor*, wlio 
represent  their  own  frequently  worttiiek*  thing*  aa 
■upertcr  to  all  other*,  'rb'o*,  for  many  reaaon*  It  I* 
deelrable  that  tbe  EiiouaR  Heobakic  ataould  take 
up  tills  subject,  and  fumlah  in  ita  pa^^  praetleal  and 
reliable  information,  which  may  be  referred  to  aa 
authoritative  in  the  making  and  ndog  et  aewing^ 
machines. 

Tbia  would  aeem  to  be  a  atep  in  tbe  right  direction 
for  technical  education,  and  ton*  many  being  enabled 
to  avtfll  themselve*  of  the  aid  and  experience  of  Intel- 
ligent practical  and  soleotlffc  men,  may  make  success- 
ful elTurts  In  improving  sewing  machines,  which  may 
freatly  tend  to  their  own  and  to  tbe  public  advantage, 
t  some  of  tbe  workmen  who  evince  decided  talent  lo 
tbe  construction  of  these  machines  could  be  encoa- 
raged  to  study  and  to  excel  in  their  business — if  tbey 
would  derive  their  pleasure*  from  instructive  books. 
Instead  of  from  demoralising  drink— their  own  mental 
and  physical  powers  would  be  Impitived,  aud  I  have 
no  doubt  that  the  sewing  machines  and  other  mecha- 
nical inplementa  which  tbey  would  produce  would 
manlfeai  a  corresponding  improvement,  and  so  may 
become  more  conducive  to  the  pleaanre  and  profit  of 
all  who  use  them.  Working  men  mav  aak  how  It  i* 
that  we  cannot  keep  out  foreign  manufactured  sewing 
machines  We  t*k<  from  America  alone  to  tbe  value 
ol  upwards  of  £300,000  annually,  a  sum  that  would 
employ  900  men  at  home  lu  comfort.  Instead  of  rough- 
ing It  In  the  eohsnie*.  We  have  a  poeition,  and  the 
raw  material  at  hand,  the  most  convenient  to  make 
sewing  machines  for  all  the  market*  In  tbe  world, 
and  ought  to  employ  an  addltitmal  10,000  men.  Our 
merchants  would  do  their  part*  in  selling.  Wliat  la 
the  reason  we  do  not  make?  If  it  is  simply  exoeaetre 
taxation,  let  It  bo  discussed  elsewhere;  but  if  tbe 
misfortune  be  due  to  workshop  mismanagement,  it 
ought  to  be  debated  in  these  psges,  to  the  ultimate 
benefit  ot  employer  and  employed. 

There  are  many  sort*  of  sewing  machines,  to  pro- 
duce atitcbing  of  various  qualities  -some  for  orna- 
ment, *ome  for  etrengtb,  *ome  for  heavy,  some  for 
light  good*.  Some  machine*  are  very  dliBcalt  to  be 
learned  and  kept  In  order,  altlwugta  an  experienced 
teacher  may  prevent  much  of  the  trouble  from  ariaing. 
In  aome  there  Is  little  difficulty  to  learn  without  a 
teacher,  a  few  lessens  from  printed  instruction*  being 
sufllclGnt  to  enable  a  peraon  to  do  common  atitching 
in  a  few  boura'  practice.  Some  machines,  the  most 
difficult  to  be  learned,  amply  repay  the  patience  be- 
stowed In  Bcqnirlng  a  thorongh  knowlege  of  their 
working,  and  In  the  coarse  of  a  few  year*  confirm  the 
truth  of  the  adage, "  A  stitch  in  time  save*  nine,"  and 
that  a  good  maontue  stiich  will  save  ninety-nine.  All 
the  machines  in  common  nso  make  the  one-thread 
(titch  or  tbe  two-tbread  stitch.  The  former  work* 
tbread  from  one  side  of  tbe  fabric,  the  latter  from 
both  side*.  On  tbe  top  side  the  atitching  l>  nearly 
alike  In  all  tho  machlnea.  On  the  under  *iae  the  one- 
thread  machine  forma  a  loop,  and  in  a  few  machine*  a 
lialf -twist  is  given  to  the  loop.  One  elaaa  of  macblnea 
luterlaca  the  two  tbread*  on  the  lower  *ide.  All  the*e 
chain  or  loop-stitohe^  will  ravel  out  by  pulling  tlie 
thread  from  one  end,  but  the  two-thnad  MIteb  i* 
more  ela«tic  and  duralile  tlian  tlie  aingle-ttarpad  stitttb. 
There  aro  two  ola**e*  ot  machine*  wbloh  make  the 
lock-silich.  One  oarrie*  it*  ihiead  from  tbe  reel  in  a 
s'auttle  through  the  loop  of  the  needle  or  upper  thread. 
The  other  lio*  Its  thread  wound  in  a  spool,  and  a 
rotating  hook  takes  hold  of  tbe  needle  thread,  and 
carries  It  around  the  spool  Forstrengtb  and  beauty, 
and  command  of  stitch,  the  shuttle  Is  tbe  beat  Bystem. 
The  spool  machine  make*  the  leaat  noise,  and  Is  very 
rapid,  which  advantage*  over  tbe  shttttle  machine 
were  at  one  time  very  great.  The  spool  machine  ha* 
undergone  the  leaat  alteration^  but  the  abnttle  machine 
ha*  been  improved  ao  nraoh  inat  it  ■eartely  own*  its 
parentage,  except  In  tbe  original  movement  of  needle 
and  shuttle.  By  recoaatraetion,  the  other  parts.  In 
some  of  the  modem  maehinee,  nearly  equal  tuie  spool 
machines  In  their  quiet  and  apeedy  action.  The 
quietness  ef  the  spool  machine  t*  very  much  due  to 
the  use  ot  a  curved  needle  worked  by  a  neklng  lertr. 
The  curved  needle  la  more  expeniive  in  tbe  first  cost, 
and  more  liable  to  break  tban  the  atralght  needle. 
Tbe  nature  ot  these  sewing  Inalmment*  (wblcb  will 
be  aubsequontly  found  by  a  peraon  atndying  them  to 
vary  nothing  In  prtnctple)  having  been  deeoribed,  it 
will  then  be  requisite  to  give  panent  and  obaervaat 
attention  to  the  formation  of  the  varloo*  ■titeba*,  and 
to  the  action  of  tlie  Inatmmente  in  tbe  exeeution  ot 
each  distinct  sort  of  atltoh.  Thi*  being  thoroughly 
done,  tbe  student  will  tho  more  ea*Hy  acquire  the 
knowledge  of  a  variety  of  eonttruotioaa  to  be  henaf  ter 
presented  to  bim  in  tbeae  page*. 

▲  Pbagticai.  Ham. 


BIG  HEADS,  BIOLOOT,  AND  MATEIMONT. 

SiK,— There  1*  a  time  In  e>-ery  mas'*  lift  when  he 
acts  foolishly  :  some  do  so,  discover  it,  and  improve, 
others  do  not  seem  to  know  it  nor  acknowledge  it.  Of 
the  latter  there  1«  little  hope  of  improvement,  and  of 
these  two  classes  the  world  appear*  to  be  made  up.  1 
have  been  a  reader  of  the  £iiai.isn  UscnAHI«  fei 
aome  time,  and  bare  been  ao  pieaeed  wttb  tbe  gradual 
Improvement  it  has  made,  that  I  have  Introdnoed  it 
to  my  workpeople. 

When  your  correspondent "  Dl»c  "  aalnd  how  H  waa 
that  one  peraon  haa  Influence  over  another  in  metmar- 
isni  and  electro- biology,  aeeing  that  no  eae  replied,  I 
gave  what  1  believed  to  be  tho  proper  answer  to  hU 
queatlon,  and  which  ba*  not  yet  been  rofnted— but  a 
heap  of  abuse  wa*  ca«t  upon  me  inatead.  Fifty  *um- 
tiiers  have  passed  over  my  heart,  and  I  am  yet  a 
learner,  and  not  aahamed  to  ackaowledge  it.  E«- 
iierlence  ba*  Uught  me  tbat  tbo  man  who  aboees  yen 
because  youdllfer  from  him  la  not  the  man  tint  society 
caa  look  to  tor  improvement.    I  name  tid*,  knowing 
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UtM  otben  ftre  prereoted  ttom  contrtbatiDC  to  ;our 
jonro«tbeli?Tlngflromthe  »pliH  already  ihown  th»t 
abOM  mlebt  follow  from  thoae  who  know  littln  of  the 
onbteot  tter  oppoav.  Tteeo  letter*  appeared  tho  week 
after  iBloe,  In  reply  to  It.  That  oJ  ••Smbmbu>"  )•  can- 
did knd  r«iipei>t(ol ;  thoie  of  "  Ssnl  Bymea"  and  ■■  Anli- 
jjmobdir."  do  them  no  credit. 

In  Teply  to  "  Sani  Kymaa."  I  be*  (o  (ay  a  monwnt » 
Tcaaction  would  have  lauj^ht  him  the  follv  of  hU 
•rguaeot  1(  l<ord  Peuaoce  was  a  practical  pbreno- 
lofiet,  it  would  hare  made  so  differeace,  aa  his  duty  1> 
to  adDlnlHer  the  htw,  not  to  altar  It.  "Saul "  farther 
•ays  that  all  oleritynien  thouldbe  practical  phrenolo- 
gUuby  Act  of  Parliament,  thus  inferring  that  an  Act 
et  FwUament  can  give  a  man  braina,  beranae,  If  all 
elewyxnea  could  be  made  lo,  a  thloir  Impoulble,  thev 
eo^not  prevent  tooUth  and  unequal  marrlagea.  A 
man  miy  preach  a  good  aennou,  and  yet  not  have  the 
abUity  for  a  good  pbrenologist. 

AD  progreea  is  alow,  whether  to  (rw>d  or  evil,  and 
tbose  unfortunate  people  wh»  have  to  appear  before 
Lord  Peozauee  do  not  oome  saddeoiy  to  the  nnloitu- 
nate  position  they  are  br  lUgbt  to,  but  are  led  from 
bad  to  worse,  from  n  look  to  an  aet ;  and  It  la  for 
"  Saul  Ryinea  "  to  prove  that  the  attracting  and  rwel- 
Umr  tnfluenee  ref  <:rred  to  la  my  letter  has  had  nothing 
to  do  with  bringing  them  tiuo  this  uneovi^le  posi- 
tion, and  causing  them  to  seek  asaociataa  mors  eon- 
gealal  to  their  feelings  and  passions. 

1  stni  believe,  whatever  may  be  said  to  the  eon  trary, 
that  if  young  pe(jple  were  to  IWlow  the  advice  of  a 
praotleal  pluaoologiat,  ouich  misery  would  be  pre- 
vented and  fewer  would  separate.  Here  we  have  a 
married  eouple ;  did  tliey  live  la  love  and  harmony  pre- 
vtotts  to  the&  coming  before  Iiord  Teniance  7  If  they 
did,  why  seek  a  aq>aration  7  If  they  did  not.  let  the 
cause  be  traced  to  its  origin,  and  you  will  And  that 
flfteen  out  of  every  twenty  were  never  suited  for  each 
other.  One  thing  Is  certain,  where  husband  and  wife 
Uve  in  love  and  hartnooy,  there  is  little  fear  of  their 
dlsgraelng  themselves  with  ttiose  crimes  that  bring 
people  before  Lord  Peuanoe. 

"  Antl  Humbug"  knows  a  woman  who  has  a  drunken 
bosband,  who  beats  her,  and  because  be  does  so,  he 
flilaks  my  aismnentt  do  not  stand  good.  Pray,  what 
has  this  to  do  with  Ibe  subject?  I  was  not  writing 
about  fools  and  madmen— I  can  look  upon  drunkards 
as  no  better.   I  have  beard  it  said  that  two-thirds  of 
the  men  who  tmn  drunkards  after  they  are  married 
are  made  so  on  aeeount  of  the  unsnitableness  of  bus- 
band  and  wife.    I  will   not  bszsrd   this   assertion, 
aUhOngh  I  believe  there  are  many.  That  the  human 
body  contains  an  attracting  and    repelling  power  I 
have  no  doubt,  call  it  by  what  name  you  like ;  I  call  tt 
nssative  and  positive,  and  In  tnls  l  am  borne  out  by 
oae  of  the  first  authorities  of  the  day.  Dr.  J.  B.  I)ods, 
who Urst  discovered elcotro-biology,  or  as  be  calls.lt, 
"Slectrtcal  Psychology,  or  the  acienceof  the  Soul." 
The  Doctor  was  twice  invited  lodeliver  those  lectures 
before  ilie  American  Senile.    Uany  years  before  I 
knew  anything  of  phienologj  or  raesm«ri>m,  1  proved 
to  my  own  sansf  action  that  the  human  body  contained 
au  attracting  •»d  repelling  power,  and  was  astonished 
when  resiling  the  above  author  to  find  that  he  not 
only  bears  me  oat  In  this,  but  clearly  proves  in  bis 
lectures  that    the  body  does  contain  nt^tive   and 
poeitive  poles,    The  work  may  be  had  of   Tweeiie, 
Straiid,  London.    I  give  a  short  extract  in  the  Dr.'s 
words.    Jo  spcsklng  of  the  fowlers  of  Xew  York  and 
Oeoj^co  Combe,  he  says,  on  page  44;— "Thoy  have 
made  a  righteous  dorelopement  uf  true  charscter  la 
(be  phrenologlosl  examlnatioa  of  thousands  of  human 
heads ;  havedi<eeted  the  anxious  parent  how  to  train 
np  tiie  ebUd  of  his  affections ;  have  pointed  out  to  che 
ngbliig  lover  how  to  choose  a  congenial  spirit  of  com- 
pauiloiMhip  for  life ;  and  have  poured  the   light  of 
neotal  and  moral  improvement  in  silvery  streams  on 
Mu  grand  iinpire  of  Ulsd,  yet  suoh  a  scleace  as  this 
haa  been  ealled  a  humbug."    Again,  on  page  S4,  the  Dr. 
ooBtinues :— "  It  will  t>e  readily  perceived  by  everyone 
lequalBted  with  electrical  icleiice,_that  if  I  can  fiud 
an  Indivtdaal  standing  in  a  negiUive  relationship  to 
mya^,  or  by  any  process  render  tim  so,  then  i,  being 
the  pMMre  power,  can,  by  producing  eleotrlcal  Impres- 
atoos  from'my  own  rauid  upon  his,  control  his  muDcIes 
with  the  moat  perfect  ease.    This  is  evident,  because 
tbe  poiitive  ma  negativt  forces  electrically  and  mag- 
setleally  blend,  are  equal  in  power,  and  paralyse  each 
other  ;  or,  on  the  contrary,  produce  motloa.**    Again, 
on  page  190,  he  refers  to  the  negative  and  positive 
forces  in  man,  whleb  is  too  long  to  copy  here. 

I  have  toraome  few  years  back  paid  attention  to 
medical  galvanism,  and  often  found,  when  applying 
the  battery  to  different  parts  of  the  body,  that  the 
Influence  which  I  intended  to  prodaco  was  counter- 
Acted,  and  when  the  polos  were  reversed,  the  inOuonee 
was  aJao  reversed,  thus  clearly  proving  that  the  body, 
at  well  as  the  battery,  contains  Its  negative  and 
positive  poles.  Another  proof  that  will  bear  me  out, 
and  vUcn  I  think  equally  as  strong  as  the  lost :  it  Is 
admitted  by  soientillc  men  that  the  atmosphere  Is 
ehaagcd  with  positive  elwnricUy,  and  tbe  earth,  as 
well  aa  the  food  we  connume  coming  from  the  earth, 
Is  eliargod  with  negative  electricity.  If  you  sit  in 
a  eorreoi  of  air,  with  your  back  to  it,  you  are  almost 
certain  to  catch  a  cold,  but  if  you  torn  your  face  to  It, 
there  is  not  so  much  danger.  Again,  when  out  In 
a  cold  day,  we  instinctively  cover  the  back  part  of  the 
neck,  aad  leave  the  front  part  bare,  there  being  an 
attracting  force  between  the  back  port  of  the  neck  and 
the  atmosphere ;  we  feel  the  cold  more  keenly  in  the 
neck,  whilst  the  face  throws  it  off,  as  If  containing  a 
repulsive  power.  Surely  with  these  proofs  so  clearly 
beiXore  U4  it  is  too  much  for  any  man  to  say  1  am 
talltJng  nonsense ;  if  so,  the  author  above  referred  to 
haa  written  a  book  full  of  nonsense,  but  it  is  such  as 
will  ataod  invesUntion.  Your  correepondenu  try  to 
make  it  appear  aa  it  1  was  led  away  by  big  heads,  or 
lais«  beada  If  (hey  will  kindly  refer  to  my  letter, 
they  wni  find  no  leferenoe  whatever  to  large  heads.  I 
naatiODed  large  brains  aa  taking  the  lead  ;  1  should 
have  qnalUea  it,  but  when  I  tell  you  that  my  letter 
was  written  amlOBt  the  nolM  of  machinery,  it  will,  in 
amea«ni«,aeeoantfora  slight  error,  which  otherwise 
woold  DOt  have  ocenned.  The  words, /our  tin^rioms, 
•boold  be  kimfdom. 

That  t  may  not  bo  misanderstead,  permit  me  to  say 
that  1  endorse  "lilgma'a"  description  of  large  and 


small  brain.  It  we  take  size  as  a  measure  of  power, 
then  we  most  submit  that  in  each  bead  the  large 
organs  will  have  more  power  than  the  small  onca ;  aad 
alihongb  two  brains  may  be  equal  In  size,  one, 
from  nossessing  a  liner  texture,  will  have  a  more 
powerful  constiuitlan  than  the  other,  always  keeping 
in  mind  the  tempeisnient,  which,  as  "  ^igma  "  Justly 
remaiked,  is  the  key  to  the  whole  secret.  The  tem- 
peraments are  dl»tingTil»hcd,  of  course,  ly  the  coun- 
tenance aad  general  formation  of  tbe  body.  This  will 
give  an  Index  to  the  natural  qualities,  and  will  be  a 
guide  to  thoae  who  tiuend  to  study  this  interesting 
seionee.  .         ,        „ 

In  most  eases,  a  person  with  a  large  bran  and  small 
muscle  will  naturally  incline  more  to  mental  than 
muscular  labour,  whilst  a  peraoa  with  a  small  brain 
and  large  muarle.  if  of  a  bilious  or   sanguine  tern- 

Kraraant,  will  Inrllae  to  exert  himself  more  in  bodily 
>our.  These  remarks  of  course  have  reference  to 
healthy  brain*,  as  tbe  brain,  like  tlie  body,  mav  be 
diseasod,  and  yet  not  lessened  in  size,  but  reuoercd 
almost.  If  not  altogether  useluas. 

I  make  tho  forrgoLug  remarks  respecting  large  and 
small  Drains  that  my  words  lu  a  former  letter  may 
not  be  mltittuderslood.  I  now  conclude,  by  advising 
young  meu  to  roail  "  Cobbetl's  Advice  to  Young  Men, 
especially  bis  "Letter  to  a  Lover."  ills  remarks, 
thouith  amusing,  are  interesting  and  really  uicful, 
and  will  be  found  not  lar  from  the  mark.  Sly  time 
being  taken  up  with  business  matters  prevented  this 
appearing  sooner,  and  03  before  stated,  bclifg  written 
amidst  the  uolse  of  machinery,  and  at  iulcrvals,  your 
readers  will  have  to  take  It  for  what  it  is  worth. 

T.  D.,  WorUugton. 


EXTRACTS  ¥M«.  COEEESIOnnSSCE. 


MR.  BIGGS  OX  ALGKIIRA.— "nngo"  writes  :- 
Ur.  Biggs  asks  me,  on  page  3.5,  why  he  used  the  radical 
sign?  1  have  not  the  faintest  Idea  why  he  did  so; 
he  might  Just  as  easily  have  inserted  tho  actual 
square  root  of  173.  at  least  up  to  a  few  places  of  deci- 
mals. He  has  not  taken  the  square  root  of  the  expres- 
ston  in  question,  for  that  is  impossible:  but  he  has 
certainly  attempted  It.  I  must  still,  therefore,  beg 
hira  to  lufonn  the  readers  of  the  XnoLisa  Uecuahic 
how  he  Hods  that— 
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---    =    -     '-• 
I  will  not  oecopy  any  more  of  your  truly  valuable 
space  farther  than  to  express  a  hope  that  such  state- 
ments aa  this  will  not  find  a  place  In  Ur.  Biggs'  notes 
on  algebra." 

MACHINKSY  VERSUS  STEAM.— "A  Clerical 
Subscriber  "writes:— "Many  small  engines  are  now 
nude  to  work  by  clockwork.  Why  are  they  not  made 
on  a  larger  scale?  What  la  done  on  a  small  scale 
may  be  done  on  alarge  one.  The  beautiful  adjustment 
of  a  modem  watch  may  be  introduced  Into  a  loco- 
motive ;  greater  safety  would  be  obtained,  enormous 
e.vpense  saved,  and  coals  delivered  to  tbe  poor  at 
te.  a  ton  i  besides,  in  the  case  of  steamers,  they  would 
always  be  independent  of  fuel  by  the  change.  It  may 
seem  improbable,  but  we  must  remember  the  derision 
with  which  steam  was  ushered  Into  existence  as  loco- 
motive power." 

SPOTS  ON  THE  SUN— "O.  C.  C"  writes :- 
"Some  of  yooT  readers  may  Bot  be  aware  that  It  isensy, 
with  any  good  opera-glnss,  to  see  distinctly  (thous^n 
not,  of  course,  forpurposcHofaclentlflcobservaCloiu  tbe 
spots  on  the  sun's  surf  see,  by>iRipIytakingouttheupper 
or  lower  pair  of  lenses,  and  blackening  their  interior 
surface  over  tho  flamo  of  a  candle.  Several  spots  are 
now  visible,  and  a  great  change  in  their  relative 
positions  may  be  observed,  not  only  from  one  dsy  to 
snother,  but  If  looked  at  at  diderent  hours  on  the 
same  day." 

THi?  ILLUMINATED  POETION  OF  THE 
MOON.— Mr.  John  Beardsley  says :—  "  I  bad  over- 
looked tho  letter  of  '  U.  L.  J.,'  In  No.  2<>l,  until  a 
friend  called  my  attention  to  it,«od  although  '  R.  L.  J.' 
says  my  '  diagram  lielps  to  prove  "  Sigma's  "  views 
instead  of  my  owq,'  he  fails  to  show  how  it  does  so. 
My  argument  Is  that  If  he  extends  his  thread  nut  S.'ift. 
only,  but  If  he  could  for  3 1,000.0  .Oft.,  ho  would  never 
find  that  the  plane  of  such  distance  would  be  truly 
parallel  to  the  higher  object,  simply  because,  as  1  said 
before,  the  further  he  moves  from  the  object  the  less 
will  be  the  angle  formed  by  moving  a  i;lven  distance, 
imtll  such  angltt  would  not  oven  be  diteernMe, 

DIGITALIN.— "  Pharmaceutical  Student"  writes:- 
"  Many  thanks  to  the  gimtlcmcu  who  have  replied 
to  my  query  respecting  digitalln.  I  thank  Mr. 
Godfrey  for  polittnig  out  my  error  :  and  I  thank 
"  )t.  K.  '  for  his  kind  suggoition.  I  vaporised  every- 
thing that  was  volatile  at  :ll:i°  in  vacm,  air  pump 
constantly  going,  until  not  another  bulitilo  would  rUe. 
No  heat  was  applied  afterwards  except  what  itrecelvcd 
from  the  warm  acid  acetic  solution.  Amongst  our 
readers  who  take  an  Interest  in'pharmacy,  nud  who 
have  attempted  tho  extraction  of  the  less  stable  bacs 
(tho  isolation  of  which  I  believe  to  bo  extremely 
dilhcult),  will  they  favour  me  with  their  result,  as  I  at 
sresent  have  but  operated  on  the  more  stable?  1  had 
Seen  succcBHfui  till  1  was  brought  to  u  halt  by  digi- 
talis, lu  theory  1  have  a  universal  process  for  the 
extraction  of  alkaloids.  I  should  be  pleased  to  submit 
it  to  the  notice  of  brother  students.  Is  there  any 
work  devoted  to  the  extraotton  of  the  vegetable 
bases?" 

8UG-OKSTI0NS.  Aa— "  ITonry  H.,  Namur,  Bel- 
glum,"  says :— "  I  am  happy  to  seo  the  continued 
success  of  our  English  Mkchanic,  and  must  tell 
you  of  the  several  satisfoctory  letters  I  have  received 
from  my  friends  to  whom  I  had  rocummended  It.  I 
had  the  pleasure  to  procure  n  good  number  of  sub- 
scribers, also  some  new  contributors;  all  see  with  the 
greatest  eatisf action  the  continued  improvement  of 
your  publication.  Recipes  should  bo  followed  by  the 
words  '  tried,'  or  '  proved,'  or  '  extracted  from  such 


an  anll>or,'*e.  loeewlUpUaaiueatbata'r^G.S.* 
Intends  to  send  some  accounts  of  the  proceedings  of 
hia  society.  'fbls  would  be  ranch  approved  of  by 
many  readers,  and  aid  to  tbe  popularity  of  the 
paper.  A  suggestion  was  also  made  last  year— I 
repeat  It  now— the  number  of  redera  being  mnch 
Increased  It  might  And  more  echo;  tt  Is  that  when  a 
ncK  prudact  comes  somewhere  on  tbe  market,  one  of 
other  reader  might  mention  it  in  the  pa|>er.  He  will 
be  sure  always  to  give  or  to  receive  Intormatton." 


REPLIES  TO  QUERIES. 


riMl.l-APPARKNT  PARADOX.—"  Excelsior  " 
otneets  to  my  explanation,  on  the  ground  that  1  have 
"oonfuied  dlTision  with  multiplication."  He  must 
excuse  melt  I  do  not  see  It.  The  error  certainly  Has 
in  both  aides  of  the  equation  being  divided  by  a  -6, 
which  by  hypothesis  c  o.  No  other  explanation  Is 
needed  for  a  mathematician,  lly-the-bye,  la  the  term 
"  paradox' '  properly  used  In  this  case?  Is  it  not  rather 
a  '  cenlradlction  "?— I'srnji  a. 

[1830.]— AS  I'HALTE  VARNISH.— This  can  be  made 
by  bplUng  common  coal  tar  until  It  shows  a  disposition 
to  harden  on  cooling;  this  cnn  be  asoertaiaed  by  rub- 
bing a  little  on  a  piece  of  metal  Then  add  about  SO  par 
cent,  of  lump  nsphalte,  stirring  the  same  with  the  boil- 
ing coal  tor  while  melting  therein,  nntil  all  the  lumps 
are  melted,  when.  It  can  be  allowed  to  cool  and  kept  for 
use.  This  makes  a  very  bright  varnish  for  sheet 
metals,  and  very  cheap  and  durable.  Common  ooal 
tar  will  not  dry  readily,  as  It  is  not  properly  boll-.'d  to 
expel  the  vulatlle  bydrocarbens.  wblob  prevent  lu 
drying.  It  should  be  boiled  out  of  doora,  aa  It  might 
take  Are  and  bum   tbe  building.— AHaaiCAii  iiuB- 

(OalBEB. 

[1970.J-VARNI8H  FOR   IKON    PATTKBN.S.-A 

?'oad  vamlth  for  Iron  ia  made  as  follows  :— Take  oil  of 
nrpentlneand  drop  into  it,  drop  by  drop,  strong  com- 
merolal  oil  of  vitriol ;  the  aeld  will  oause  a  dark  syrupy 
precipitate  lu  tbe  oil  of  turpentine;  keep  adding  drops 
of  vitriol  until  the  predpiute  ceases  uklng  place,  then 
pour  ont  the  liquid  and  wash  the  syrupy  mass  with 
water,  and  it  ia  ready  for  use.  Heat  toe  Inm  to  be 
varnished  to  a  gentle  beat,  and  apply  the  syrupv  pra- 
duot  and  allow  it  to  dry ;  it  will  be  found,  an  being 
dried,  that  this  varaieh  haa  beeomo  ineorporaieu  with 
tbe  surface  of  the  iron,  and  thereforo  very  permanent 
and  durable.— Ameucan  SuaaCMUisK. 

rawi  — LATIN. —  Get  Dr.  Smith's  "  Prinelpln 
Latina,'^  Part  I ;  Murray,  price  Ss.  6d.  Carefully  learn 
each  vooabulary  a  day  ur  two  before  writing  out  the 
corresponding  exercise.  Learn  tbedeolenalons  andean- 
iugatlona  thoroughly.  Make  a  praotioeof  dally  declin- 
iu<roraon}ugatingoneormore  words,  and  by  eontbined 
application  ■■  Reader  "  will  soon  be  able  to  get  a  fair 
knowledge  of  the  Unguage.— U.  H.  W.  B. 

rai80,]-ENOINBKKINO  IN  GERM  ANY.- For  the 
benefltof  "T.  P.  W.,"  andoUiers,  allow  me  to  make 
an  extract  from  an  article  by  H.  E.  Koscoe,  In  Xaturt. 
He  aays:— "As  a  type  of  this  interesting  class  of 
soienoe  soht^s,  I  may  cite  the  two  celebrated  scboola 
of  Carlarohdand  Zurich,  bcglnnlug  with  the  Cnrlsnihe 
school  with  its  ««  students.  In  the  original  pro- 
gramme, the  school  was  deolatwl  to  ooosist  of  on» 
general  and  Jct-en  special  departmrnts.  The  general 
department,  called  the  JUatkanalical,  furnished  in- 
struction in  mathematios,  in  natural  science,  uud  in 
modern  languages  and  literature."  This  programme 
has  been  sllghtTy  altered,  and  now  the  schools  are  as 
follows :— Duration  of  complete  course— 1.  Mathe- 
matics, 2  years.  2.  Civil  Engini'Orlng,  21  years.  3. 
Mechanical  Engiucoring,  2  yaars.  4.  Architccturo,  4 
jears.  5.  Chemistry,  — .  8.  Forestry,  3  years.  7, 
Agrlcu'ture,  2*  years.  In  Zurich  exist  both  a  Unlver- 
Blty  and  a  I'olytechulc  School,  and  although  the  uni- 
versity is  a  Cautoual.  anil  the  school  a  Federal  iuBtittt- 
lioB,  they  are  so  fur  allied  that  they  share  one 
magniUcent  building,  and  many  ctudonts  of  the  unl- 
veisity  are,  at  the  same  time,  pupils  in  the  schooL 
The  most  Important  department  of  the  Polytechnic 
School  Is  that  of  mathematics  and  engineering. 
The  following  extraeU  from  the  prospectus  of 
the  lectures  lu  the  Knglneoring  Department  of  the 
Zurich  school  show  how  much  more  complete  is  the 
scheme  of  instruction  there  than  has  ut  present  been 
found  possible  la  England.  11.  Department  of  Civil 
Kngineerlug  (duration  of  course  3i  years).  1st  year— 
Dlllereutlaf  and  integral  calculus,  descriptive  geo- 
metry, principles  of  construction,  practice  in  construc- 
tion, drawing,  experimental  physics,  experimental 
chemistry.  2nd  year— DllIerentlaleq:iatlon8,technlcal 
mechanics,  geometry  of  three  dlmeusiuns,  perspective, 
tochuioal  geology,  topography,  drawing,  riescri^tlve 
mechanical  construction,  surveying.  3rd  year— Theo- 
retical mechanical  oonstrueti.iu,  aatrouoray,  geodesy, 
construction  otiron  bridges,  railways  and  iron  roofs, 
drawing.  In  addition  to  these  courses,  there  are 
similarly  extensive  programmes  for  the  other  depart- 
ments. The  expenses  are  small.  At  Zurich,  auy  of 
the  regular  courses  of  tho  distinct  departments  or 
schools,  can  be  attended  for  the  payment  of  lOK  francs, 
or  about  £4  4i.  for  the  session  ol  nine  mouths.- C.  H. 
W.B. 

(2«)9.]-OVEELAND  ROUTE.— If  two  letters  are 
posted  to  India,  the  one  via  Southampton  would  pro- 
ceed from  that  port  by  a  ship  which  would  enter  the 
Mediterranean  by  the  Straits  of  Gibraltar,  and  land 
her  mails  at  Alexandria.  The  other  letter,  via  Mar- 
eelllea,  micht  be  posted  In  Londou  six  days  later,  and 
would  go  by  Dover  to  Calais  by  packet,  then  by  rail  to 
Marseilles,  and  thence  by  ship  to  Alexandria,  and  so 
join  the  other  letter.  "The  extra  threepence  is  well 
earned  by  the  delay  of  six  days  and  the  extra  trouble. 
— F.R.C.S. 

[2232].-SOLUTION  OF  PROBLEM.— On  p.  «,  No. 
S02,  for  hypothenuse  la  divided  at "  8,"  read  at "  D."— 
Bebnaruiit. 

C223I.J-COLOUEED  OBJECT  GLASS. -I  can 
second  what  your  correspondent  says  respecting  tbe 
excellence  of  Solomon's  telescope.  1'he  rod  glass  sent 
with  It  is  not  sufficiently  dark ;  In  fact,  1  hnd  It  Im- 
possible te  use  red  glasses,  as  they  are  so  burning  bot 
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traiwmtiiinK  aU  tbabMl  nj».  H«  wUl  Had  »  ereat  Im- 
proTement  11  be  k«u  their  nTolTing  (nn  eliu,  with  4 
diffsrant  eolonn.  OttlWM,  the  '"^London  smoke. 
No.  »,  will  tumble  him  to  loolc  at  the  enu  tor  houni 
witboat  the  trouble  of  a  Mcond  gUH.  Bat  the 
craadtetTlawt  I  bare  bad  ot  it  have  been  with  toe 
2  day  ereple:ei ;  tbeee  elTO  the  beit  idea  of  iu  aixe, 
andSrbtlesbowiactbe  peanmbra  and  faeule,  lLe.,gln  a 
maenlfloent  blr<ra-eyeTiewot  the  whole  maaa.  For 
theaa  I  hare  bad  a  dark  slaM  of  "  London  Smoke  " 
made  by  eotttng  oat  the  braaa  of  the  ordinary 
day  eyehole,  leaving  only  a  narrow  rim  Inat  anfflcient 
to  hold  the  giaaa,  ao  that  the  end  of  the  tube  ia  all 
claaa.  Thia  aoawera  admirably.  Free  by  poat  7*. 
Tbe  revolving  aon-glaaa,  alao  adapted  for  Venna  and 
the  follmoon,l8  lOa.  M.;  both  valuable  adijitiona  to  the 
ieleaeope;tbelMtwtll  iorew  on  the  aatro-eyepieeea 
only.  With  thia  teleaeope  1  can  dlMem  ea ally  tbe  3 
dooblea  of  Urioa'a  belt-a  aevete  teat  — Amatbob. 

(2270.}— MOTtO?)  OK  WATEK.— J.  Crompton  does 
not  atate  eoouffh  in  hia  quory  to  bo  able  to  give  a  very 
daflBite  anawer.  If  the  bole  ia  through  a  thin  platt  in 
the  aide  of  a  oiatero  or  pipe,  5800  gallona  per  hour 
would  paaa  throngh  It,  or  about  920  eubie  feet.— 
Q.QE. 

[2W0.1-MOTION  OF  WATKB.— J.  Crompton  mn»t 
particutoriae,  in  order  to  g{t  a  eorreet  anawer.  !■  the 
orifloe  in  tbe  form  ot  tbe  rena  am<rac<a,aBd  what 
tbiekncaa  ia  the  plate  in  which  the  bole  la  bored ;  thia 
latter  will  afleot  the  reito  roirfmc/a.  and  eonaequently 
tbe  quantity  of  water  dlioharged.  If  J.  Cromptou 
liaa  38tb.  :preaaure  per  aquare  inch,  bia  bead  of  water 
ia  equal  to  about  85'Sft.,  which  would  be  valuable  fqr 
many  purpoaea,  even  with  a  quantity  of  water  auflleietit 
to  anpply  only  «  pipe  11a.  in  diameler.— Semex. 

[2273  J— TELK8COPE.— Dr.  Kltchenor'a  leleaoope. 
known  by  the  naroo  of  tbe  "  Aubert,"  waa  advertlaed 
tor  aale  in  tbe  Athenaum  o(  Vet  «,  18S1,  price  £130, 
by  the  Rev.  A .  K.  Padley,  Lincoln.  Thia  la  the  "  Beau- 
eurc  OUect  (Maaa,"  mentioned  by  "  G."  What  became 
of  tbe  Doctor'a  other  teleacopee  I  do  not  know.— 
O.  J.  W. 

r227S.]-srN  GLASS  FOR  TKLK8C0PE.  — J.  H. 
Ward  will  Bud  the  beat  gInH  for  viewing  tbe  aun  to 
be  tbe  neutral  tint  wedge,  made  for  that  purpoae,  and 
■old  by  the  optlclana.  Or  be  can  try  aneb  combination 
of  common  coloured  glaaiea  a«  will  give  tbe  neareat 
approach  to  neutral  tint,  avoiding  deep  red,  which 
aeema  to  blot  out  detail.  I  Hod  purple,  green,  and 
blue,  cemented  together  with  ol4  bard  Canada  balaam 

t melted,  and  the  glaaaes  made  hot),  avoiding  air 
mbblea,  to  anawer  very  well,  allowing  the  mottling  of 
the  aurfaoe  to  be  well  aeen.  Stripa,  2ln.  by  tin.,  with 
an  extra  tbiekneaa  over  half,  iu  c«a«  the  other  ehould 
not  be  anfflcient  to  prevent  tbe  light  being  napleaaaot, 
or  comblnatiooa  with  different  ahadea  uf  the  aame 
eolonra,  might  be  deairsble.— 8.  B. 

[2275.]— SUN  GLASS  FOR  TKLBSCOPE.— Any 
oolonrvd  ilata,  aufflolently  dark  and  clear,  may  be  need 
to  view  the  aun,  or  even  a  piece  of  imoked  glaaa.  More 
ooatly  eye-plecee for  thia  purooae  an  made  by  optician. 
If  no  other  protection  tbaocolonradglaaa  iauaed,  the 
obaerver  abonid  oontnct  the  object-glaaa  to  2ln.,  or  he 
may  injure  bimaolf  very  aerionaly.  Throwing  the 
image  of  the  aun  on  a  aheet  of  white  paper,  htid  at  a 
proper  diaunce  before  tbe  eye-piece,  ia  not  a  had  plan. 
-O.  J.  W. 

r2283.]-POWKR  OF  STEAM.— The  S2ft.  length  of 
ateam  pipe  will  not  caaae  much  lo»  of  preatnrelf  tlte 
pipe  la  wtU  covered  and  protected  from  eondenaatlon. 
providinz  that  the  pipe  la  not  of  a  very  email  riUmetar, 
aa  then  the  fHction  would  be  auBclent  of  Itaelf  to  re- 
duce tbe  preaaure  materially.— Q.Q.  R. 

C2i83.)— PAINTING  SCENES.— Tho  beat  way  to 
paint  theatrical  accneaia,  lit,  to  aew  the  calico  to- 

f;etker,  2nd,  melt  eome  glue  ao  tbat  it  will  be  na 
iqoid  aa  poaalble,  then  mix  tbe  common  paint  need 
with  oil.  with  it  paint  the  acene  and  leave  It  to  dry 
for  about  one  hour.  It  won't  crack,  and  no  vamlab 
need  he  need.— H.  Garlahd. 

(2290.]— BROAD  PENCILS.— Wlnaor  and  Newton 
aell  the  penclla  with  broad  oblong  leada— G.  K.  Cbick. 

C220I.]— THEOREH.— In  anawer  to  "E.  W.  V.,"  I 
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would  aay ,  let  bim  make  an  elllpac,  the  circumference 
3  +  2 

of  Which  la +  3'HIS  =  7-8540  area  =  3  x  2  x 

2 
'7856  =  47124.    Diameter  nf  circle  with  aame  per. 
-  2).     Area  of  circle  =  2)  >  -«-  :  7854  =  4OU8750.— 
W.  Steps EitaoH. 

'2296.1- COPPER  DIK.-Tako  a  piece  of  clean  cop- 
per, and  having  heated  it  to  a  blond  red,  place  it  In  a 
atrnng  iron  rlii^  on  the  anvil,  and  hold  tbe  die  over  it 
whilst  an  assistant  stnkea  a  blow  with  a  aledge  ham- 
mer. The  copper  will  be  found  to  be  an  exact  counter- 
part of  the  die,  if  this  baa  been  carefully  and  quickly 
done.— Chip. 

[2J96.)- MONOGRAM  DIE.-"  Cantab"  will  And  It 
the  beat  p'an  to  electrotype  hia  copper  connterpart.  on 
blaateollle  By-thu-bye,  this  counterpart  has  strangely 
received  the  misuomer  of  a  "matrix."  which  term 
obviously  belongs,  nf  right,  to  the  sunk  die.— F.  R.C.8. 

t22B6.]-MONAGRAU  DIE.— The  copper  matrix  la 
not  cut,  it  is  stamped  or  caat.— Iota. 

r22t»7.1— VIOLET  IXK.- 1  forward  two  reclpea  for 
"Cantab'a"  benotlt :— 1.  Doll  8oz.  of  logwood  In  .1 
pinta  of  rain  or  distilled  water  to  li  pint ;  strain,  and 
add  l|oz.  of  clean  gum  (Arabic),  and  2i  o<.  of  alum, 
in  line  powden  ;  agitate  frequently  until  dlaoolred.  2 
Cudbear  loz.,  peai  laah  lioa.,  mucilage  (gum  Aiabic), 
201 ,  aoft  water  to  make  a  pint;  pour  the  water  hot 
on  tho  cudbear  and  peartash,  allow  the  mixture  to 
stand  for  12  houra,  then  strain  and  add  ■  he  mucilage;  1  o, 
ofrcctlBcd  aplrit  may  alao  bo  added.— Eowabddm  A. 


_  j.)-removino  OIL  Paint  from  silk. 

—If  "Canub"  will  make  a  airong  solution  of  com- 
mon aoda  and  hot  water,  apply  hot  with  a  brnab 
aeveral  timca  over,  then  rinse  well  with  cold  waier, 
he  will  And  it  answer  hia  purpoae.— W.  W. 

[5299]— GENERATION  OF  ELECTRICITY  .-If 
"  Lancashire  Lad  "  will  take  a  piece  of  iron  tub  hoop, 

about  41n.  long,  bend  it  in  the  form  of  a  clamp  I 

and  force  one  part  between  the  iron  framework  and 
woodwork  at  the  end  of  the  carriage,  the  other  part  to 
r«at  on  the  braaaea,  or,  what  we  call,  tops,  you  can 
screw  it  fast  to  the  spindle  box,  one  end  to  touch  tbe 
brase,  the  other  to  touch  tbe  Iran  worlc.  It  haa  never 
been  found  to  tail  where  properly  applied.  The  cause  of 
electricity  is  the  high  temper  of  the  apiodles  and  speed 
— SEU-ACTino  MiMDBB,  Blackbnm. 

jUlfH.l-PALO  DB  VKLA.— The  Spantah  word 
"Palo,"  means  a  wooden  stall,  a  meat,  and  when 
Joined  to  another  word,  tree  or  wood ;  Ttlait  tintt,  dye- 
wood  ;  Palo  <U  Vila,'  candle  tree  or  candlewood ;  but 
tbta  candlewood  ia  not  the  aame  aa  the  candlewood  of 
Guiana  and  tbe  Antillea ;  tbia  latter  la  ao  called  be- 
cause it  is  used  by  fiahermen  during  tbe  night.  The 
"  Palo  de  Vela"  renlvea  that  name  from  Ita  fruit, 
which  la  Sit  long,  and  randle  phaped ;  a  note  on  thai 
fruit  has  Just  been  published,  p.  45,  No.  262,  of  nur 
EHOLtBHlMEcnAVia,  extracted,  I  believe,  from 
the  French  review  La  Mondet.  Botanical  name  Is  Pnr- 
mtutien  pmJuliu  ;  the  genus  Parmentiera  Is  an  niide- 
termined  genua  of  Gesnerlacca,  near  the  genera  Cres- 
centla  and  Bellottia^'i'ho  candlewoori  from  the  Anllllea, 
Ac.,  comea  from  jtm^ru  $p.  ( Toxifera  ?)  Bnrseraceie. 
The  name  of  candlewood  Is  also  given  In  Ouiana  to  the 
wood  of  Touticea  Gu^atuntiM,  AubH  of  the  aoap-order  or 
Saplndacese;  perhapa  it  ia  alao  oaed  for  lighting 
purposes.— BBKNAsoiif. 

I2306.]-HORE  STEAM  WANTED.— 1  think  the 
betler  of  "  D.  C.  W."  large  enougb  for  the  siae  o<  bia 
cylinder,  and  if  he  would  only  be  at  the  trouble  to  turn 
the  exhauat  steam  Into  the  chimaey,  he  would  And  it 
act  aa  a  ;good  ateaiq  Jet,  and  would  canse  a  greater 
draught  on  the  Are,  eonaequently  making  more  ateam. 

-fTV.  W. 

[2S06.]-MORB  STEAM  WANTED.-If  "D.  C.  Tr." 

gats  (aa  he  auggesta)  four  or  live  tubes  ronmi  the  smoke 
ne.  he  will  probably  get  steam  enougb,  but  there  is 
danger  of  superheating  the  steam  so  much  aa  to 
make  it  act  injurinusly  on  the  cylinder;  packing,  Ac., 
so  that  I  think  tbe  best  plan  would  be  to  put  ia  a 
few  "  rield  "  tubes  from  the  roof  of  the  flre-box.  They 
are  very  eltective,  have  good  circulation,  and  I  believe 
that  all  information  about '  hum  can  be  obtained  from 
Mr,  Lewta  Olrick,  27,  Lend-snhail-atreet,  London.— 
Q.Q.K. 

[2311.1-NKW  WORM  IN  VICE  BOX.-"A.  E.  B." 
■hoold  bore  tbe  old  worm  out  of  hta  vice  box,  and  at 
tbe  open  end  Inaert  a  caat  ateel  buah.  cut  with  a  good 
tbi«ad  to  At  hia  acrew,  and  faaten  it  with  a  pair  of 
amall  but  (trong acrewa,  let  In  oonnteiamik  holes;  by 
doing  ao,  he  will,  with  care  and  oil.  And  It  better  and 
eaaler  than  a  new  box  aud  acrew.— Tamoent. 

[illi.]— NEW  WORM  FOR  VICE  BOX  — To  braie 
the  acrew  in  a  vice  box,  or  any  Inside  woik.  Hariui; 
twisted  your  Iniide  thread  round  tbe  acrew.  Ale  and 
Aitllllt  reaehea  the  bottom  of  the  screw  b'>x,  taking 
care  not  to  drive  it  in  too  hard,  and  make  two  mark', 
to  enter  it  always  tbe  aame  way.  Uaving  driven  It 
home,  make  a  lute  of  clay  and  aahea,  and  cover  tbe 
box  with  It  (tbe  aorew  part),  but  not  much  mere  than 
one-elghtb  thick  -  tbe  reaaoo  of  thia  ia  to  prevent  the 
braaa  running  too  soon,  and  also  to  protect  the  box— 
then  turnout  your  screw  and  put  In  some  powdered 
borax,  ahaklng  it  well  about,  tnen  put  in  about  1  oa., 
or  It  ox,  of  braaa  binding  wire  In  a  Aat  bank,  reaobiug 
from  top  to  bottom  of  the  box,  take  it  in  the  tonga  by 
the  closed  end  and  aeeuro  with  a  coupler,  and  having  a 
good  fire  ready,  put  in  the  box,  and  gently  turn  it  round 
for  the  clay  lute  to  harden,  occaaionslly  taking  It  out, 
then  let  an  aaalatant  urge  tbe  Are  till  the  box  twcomes 
of  a  bright  cherry  red,  and  tnni  it  round  constantly. 
When  tlie  wire  runs,  a  blue  Are  will  come  fmin  the 
mouth  of  the  box  ;  when  you  see  this,  uncouple  the 
box  and  roll  It  round  on  the  Aoor,  to  distribute  the 
braze,  till  It  goes  down  to  n  low  red.  Haviug  pre- 
pared your  strip  for  the  Inside  acrew,  Juat  enter  it  in 
the  thread  of  ttie  male  acrew  and  pinch  both  in  the 
vice,  tapping  it  down  Into  ita  place  with  the  hammer, 
and  turning  the  screw  round  occasionally  to  ni|i  It  in 
a  freab  place,  till  it  Is  all  gathered,  then  proceed  aa 
above.— G.  B.  Chick. 

r231S.]-THE  SLIDE  VAI.VK.-The  writer  Anda 
all  necessary  lufuroiatinn  iu  the  "  Treatise  on  Steam, 
&c.,"  by  3[ain  and  ilruwu,  priro  12;^.  Gd.,  u^ied  by  the 
eerti&caled    teachers    under  Government,    a   capital 

WOrlL— W.  STEPHtKSOM. 

[2321.]— SWAN  PROCESS. —  I  believe  that  the 
"Autotypo'"  Printing  Company.  36.  Kathbnne-plare. 
Oxford-street,  Lonrton.  (who  pn^tsess  the  patent  rlRlit 
olthat  process),  harejust  issued  a  manual  of  autotyjio 
printing,  from  which  "Scribo"  will  probably  be  able 
to  obtain  the  information  he  requires.— Q.  Q.  R. 

[252S.]-WATEa  POWER.— 1.  .Multiply tbequantity 
of  water  per  minute  in  liis.,  by  the  height  of  fall  iu 
feet,  and  divide  by  OTOllO,  the  '•  nominal  "  h.p.  The  per 
oentage  of  useful  effect  will,  of  course,  differ  accord- 
ing aa  the  wheel  is  more  or  less  perfect.  For  example:- 
SRirast  wheel.  6'>  per  cent. 
Overvhot  „  e«  to  70. 
Turbine   „     75  to  80  (with  ao  tmall  a 

quantity  ot  water  and  ao  $mall  head,  I  cannot  recom- 
mend turbine  in  "  O.  P.'a  "  case). 

N.U.— Aa"G.  P.'a"  ia  a  very  elementary  one,  per- 
haps it  will  be  noceaaary  to  inform  him  that  one  c.  ft. 
of  fresh  water,  weighs  0241b.,  hence,  in  hia  coae, 
«2lb«.  -4  X  203  c  ft.  X  7f(. 

=  204  hone  power. 

3300(>lb. 

2.  The  volume  ol  water  behind  the  dam,  will  have 
no  affect  ao  long  aa  tbe  quantity  eacaping  upon  tbe 
wheel  and  the  height  of  fall  is  the  same.— Sembx. 

[2823.]— TURBINK.— If"G.  P."  can  htve  a  dam  7rt. 
high,  he  can  work  my  Inrblne  to  great  advantage,  by 
having  the  spout  Axed  in  the  top  part  of  the  dam ; 


240  cubic  It.  per  minute  will,  by  It,  give  12  Co  It  h.^, 
Preaaure  no  object.— J.  C  Shew  as. 

[2327.]— READY  RECKONER.— The  beat  oaepab> 
llriied  la  by  W.  and  R.  Chambers,  called  "Oommarolal 
Tables,"  in  whioh  he  will  And  everything  be  requlrea. 
— W.  Stepuebboh. 

[2328.)-DEFECTIVB  GUTTEa— If  "  Salop  "were 
to  bruah  over  hia  ooat-iron  gutter  inaide  (when  per- 
fectly dry,  and  with  the  mat  acrapcd  off)  with  hot 
boiled  gas  tar  or  hot  pitch,  I  think  that  the  "  weep- 
ing" through  the  metal  would  be  eA'dCtually  atopped. 
-Q.Q.  tt. 

[;«30.]-BOOMERANG.— The  boomerang  la  a  won- 
derful weapon,  but  it  ukea  yeara  to  bring  a  man  into 
the  knack  of  proper  use,  "£t  fe  jeune  VttUlpoM  la 
cltandeUe."—a.  E.  CaiCK. 

[2335.]-CONTACT  BREAKER. -B.  Tucker  ahonld 
make  (if  a  good  amateur)  or  buy  one  of  RhumkorH'a 
double  qniokallver  eonlaet  breakera,  aa  the  only 
expenae connected  therewith  is  the  evaporation  of  it 
amall  trlAe  of  aplrita  ot  wine.  He  will  not  only  find  a 
tneteaaa  the  power  of  hia  coil,  but  find  It  a  deal  more 
manageable  than  tbe  old  apring  and  platinum  point 
breakera.  If  he  raquiros  it,  I  will  send  a  small  draw- 
ing and  deaeriptloo  of  it,  aa  it  is  au  instrument  that 
haa  only  come  up  Just  lately,  aud  I  have  uot  heard  ot 
any  In  Kaglaad.  A  coU  that  gave  formerly  only  a 
apark  9  centimetres  long,  waa  lucreawd  nearly  (M  per 
ceM.  with  a  quicksilver  loatrumenu— Tamoebt. 

[2336.1- BRONCHITIS,— "  A  Three  Yeara' SuBbrer" 
will  only  get  rid  of  his  affliction  by  chauge  of  air.  Aa 
to  ita  degenerating  into  conanmptlon,  there  la  no  fear 
of  that,  if  there  are  no  other  concomitant  cireum- 
stancea,  such  as  hereditary  or  other  prcdiapoaition.  Ae. 
I  cannot  refrain  from  expieaaing  an  nplniun  thst  it  la 
highly  nndesirablotoopeirtbe  columns  of  the  EBOLisa 
Mechabic  to  questions  of  prescribing,  as  it  oSrra  tbe 
opportunity  to  the  uninformed  to  pisrpetrate  an  m- 
Anite  deal  ot  mischief  by  the  rocommendation  ot  tnelr 
noatmma.  A  remedy  which  is  useful  in  one  coae,  nuy 
be  hurtful  In  aa  apparently  similar  one.— K.R.C.8. 

[2337J-8TEAM  INDICATOR.— The  work  recom- 
mended by  the  .■'clenoe  anil  Art  Department,  In  thoii 
exassinatlon.  Is  by  Main  and  Brown ;  Luigmaa  pab- 
liaher.— W.  gTEPREHaoH. 

[2846.]- GEOLOGY.— The  works  edited  by  Aaaled, 
Jukes,  and  Hanghtoo,  are  all  good,  and  are  nsad  at 
the  examination  as  text  books.— W.  Stbprehson. 

[2346.]— GEOLOGY.- "  Permian  "  will  And  theae 
two  books  tbe  very  best,  "  Intruductory  Text  Book  of 
Geology,"  Illustrated,  7th  edition,  2».  ;  "Advanced 
Text  Book,"  4tli  edition,  7s.  6d.  Both  worka  by  Davl* 
Page,  LL.D.,  &c  Wm.  Blsckwood  and  Sona,  Bdlo- 
burgh  and  London.  There  Is  also  a  "  Handbook  of 
(ieological  Terms,"  7a.  6d.,  same  author  and  pub- 
Ushora.- Bust  Bee. 

[23sa]-RAISINO  WATER.—  The  cheapest,  and 
even  beat,  way,  ia  by  tbe  aimple  suction  pump,  witli 
not  less  than  three  clack-valves  in  the  auction  Pipe. 
Any  plumber  will  put  auoh  a  one  iu  for  you.— Sebxx. 

[2360.>-ALUM.— Theabale  iaslowly  roasted  in  largo 
he  aps,  ao  aa  to  oxidise  tbe  pyrites  or  sulphide  of  liun 
i  t  contains,  aud  generate  sulphuric  acid,  which  unite* 
witii  th:)  poiaah  in  thoahale.and  alao  with  thealumli>a. 
The  shale  la  then  placed  In  large  pans,  sunk  usually  In 
the  earth,  and  lined  with  lead  and  Aited  with  ateam 
pipes;  here  It  Is  boiled  with  sulphnrie  acid,  till  a» 
much  as  possible  of  the  alumiaa  la  dissolved.  The 
liquor,  at  the  proper  slate  of  concentration,  la  then 
drawn  off  aud  mlxe<i  with  sulphate  of  potaah,  wtaieh 
ia  usually  obtained  direct  by  acting  on  chloride  of 
potassium.  Alum  Is  generated,  ana  being  far  leaa 
soluble  than  the  salts  It  is  derived  from,  precipitates 
in  Ano  grains,  the  liquid  being  well  stirred  during  tho 
cooling.  Iheae  small  crystals  are  then  waahedvrlth 
cold  water,  aud  then  dissolved  at  a  boiling  beat,  and 
run  off  Into  vats  to  crystallise.  A  very  large  propor- 
tion of  alum  Is  made  with  sulphateoi  ammoula  Instead 
of  potash,  which  la  obtained  from  gas  liquor.  Amino- 
uia  alum  Is  £2  a  ton  leas  value  than  potaah  alum,  but 
is  seldom  so  free  from  iron,  and  is  naelesa  for  several 
of  the  purposes  for  which  alum  la  employwl,  soen  as 
the  preparation  of  paper  banginga,  eapeolally  the  while 
aatin  papera— Sioxa. 

[2300.]— ALUM— The  old  way  ol  extracting  alum 
from  shale,  wna  the  following  :— Thq  shale  was  first 
exposed  to  the  air,  when  the  oxygen  of  the  air, 
aaaisled  by  moisture,  effected  a  won  crful  change  in 
It.  The  original  hard  siouy  sub»taiice  became  split 
up  Into  thin  leaves,  and  became  studded  over  with 
crystals.  When  the  alum  shale  thus  weathered  waa 
digested  in  water,  aulphate  of  alumina  and  anlphate 
of  Iron  were  dissolved  out;  this  solution  was  then 
treated  witli  chloride  of  potassium,  which  deoomposea 
the  sulphate  i.f  iron,  forming  sulphati' of  potaah  and 
chloride  uf  Iron.  When  this  liquid  was  evaporated  to 
concentration,  and  allowed  to  cnol,  crystals  of  alum 
became  separated.  The  crystals  thus  obtaltlM  were 
not,  ho»tver.  free  from  Iron,  n^id  therefore Tequlreo 
to  be  re-di«aolvod  in  water,  re-concuutraied,  and  re- 
cryatolllsfd.  The  same  operation  boU  to  be  repeated 
a  third  time  before  the  alum  was  pure.  As  the 
weathering  nf  the  shale  took  some  years  to  proceed,  a 
more  expoilltious  method  had  tlicrciore  to  be  resorted 
to.  Thenliale  la  now  broken  up  into  fragmcnt8;and 
piled  up  over  brushwood  In  loni:  ridges,  ana  the  brnah- 
wuod  being  aet  Are  to,  iho  coaly  matter  of  the  shale 
begins  to  bum,  and  the  whole  ridge  undergoes  the 
process  of  rooatiug ;  the  results  of  wnich  are  the  aame 
as  the  woathcnug  operation.  Thia  material  la  after- 
wards worked  up  aa  above  described.— Minneuaba. 

[2370.]-UNSOLVKD  PROBLEMS.- No  aaving  ot 
power  would  result  from  tbe  use  uf  J.  Bannell's  In- 
ventluu,  however  smoothly  It  may  work,  alooe  no 
power  Is  lost  through  tho  present  mode  of  obtaining 
rotatory  motion  from  the  reciprocating  ptaton.  Many 
elaborate  and  Ingenious  mecbaulama  have  been  devised 
to  obviate  the  use  of  the  crank,  from  the  most  crroae- 
ons  notion  thst  the  crank  causes  a  loss  of  power.  But 
It  will  be  a  very  difflcult  mafer  to  find  any  mote 
simple  or  efflcieni  contrivance  for  the  purpose  tbaa 
tbe  crank,  aud  1  wonid  advise  J.  Bannell  to  spend 
neither  time  nor  money  in  furtber  developing  his 
Invention.- W.U.N. 


Digitized  by 


Google 


94 


ENGLISH  MECHANIO  AlfD  MIEEOB  OF  SOlBNCffi. 


[ApAii/  15,  1870. 


r2H4i_BE.VRIS08  FOR  TCNING  HARMO- 
NIUM —Will  Mr.  H.  Smith  klndlv  Inform  me  the  best 
metbod  of  I«yln)f  the  bearlngn  for  tuning  the  hiir- 
moaium  ?— H.  W.  Fenheli.. 

[2445.]— GALVANIC  BANDS— I  would  feci  very 
thankful  U> "  Suffolk  Amatenr  "  for  the  following  in- 
formMlon  conoerulog  hi»  RnWanlc  bands,  »j«;:— 
Breadth  of  banda,  what  ia  meant  by  lehipfin}  jolnta 
with  thread,  the  meaning  of  liat,  and  the  aide  to  be 
worn  next  the  akin  ?— Galvanic  Bakd. 

t24««.]  — MEAT  PRESERVING.  —  Would  any 
brother  reader  kindly  inform  me  the  method  of  pre- 
•ervini!  meat,  &a.,  In  tina,  for  use  durinf;  the  voyage  to 
Auatraliar-JAMIB  Su:tb. 

r2«7  1-AKTIFICIAli  PARCHMENT.- Can  any- 
one Inform  me  how   to  make  artillelal  parchmeui  ?- 

U.  JOMEB. 

ro448.]_PLANET  NEPTDNK.— The  new  pUnet 
Neptune,  waa  diacovered  almultaneonelr  by  Le  Verrier 
(by  ealcuiailon  and  obaervatlonl,  and  by  Adama  (by 
ealeulation  only).  Haa  the  procea*  emplered  by 
Adama  over  been  published,  either  by  blmaelf,  or  In 
any  philoaophical  transactions  ?  I  ahonid  like  to  gn 
over  hla  oompntatloDa,  and  humbly  to  follow  the  loot- 
steps  of  thedlaeoTOrer.-QiMEL. 

raM9.]— OliD  COIN.— Will  some  brothw  reader 
kindly  give  me  some  information  respecting  the  coin, 


a  full  size  aketch  of  which  I  append  7  It  la  made  of 
what  appears  to  be  brass.— E.  T.  Moody. 

r2450.]-FA8TENING  PIN  TO  BROOCH.— Can 
any  of  your  readers  Inform  me  how  I  am  to  fatten 
the  wire  Into  a  Jet  brooch  ?  I  have  tried  bath-brick  and 
resin,  but  it  does  not  auswer.  Any  information  will  be 
thankfully  received.— Yoeksbikebite. 

r2Ml.T— DIAMETERS.— I  have  a  31n.  telescope,  of 
which  I  have  only  lately  employed  the  day  powers  of 
40  and  00  for  solar  observatloo.  I  And  they  show  the 
sun  of  enormous  size,  but  1  wish  to  know  whether  i  am 
correct  In  saying  that  the  actual  size  of  the  sun,  with 
thea  bove  powers  is— 

81n.  X  4«  =  12ft. )  Diameter 
3in.  X  60  =  lift.  J  "'*""*'• 

I  am  of  opinion  the  diameter  must  greatly  exoeed 
these  dimenalona.    The  80  power  Juat  fllla  the  field.— 

AMATEtJB. 

[245i]-HA8  VBNTIS  A  MOON  ?— When  looking 
at  venua,  In  January  last,  with  my8Jln.  silvered  glaaa 
reflecting  telescope,  uaing  a  power  of  240,  I  saw  what 
1  at  once  Ihonght  to  be  amoon  belonging  to  that  planet, 
it  having  a  tenalblo  disc,  and  disappearing  entirely 
under  a  power  of  oiily40.  Its  distance  from  it*  pri- 
mary being,  as  near  as  I  oould  judsre,  four  to  flvw  tmea 
the  diameter  of  Venus.  I  asked  some  one  else  to  look 
at  the  planet,  and  they  at  once,  without  a  word  from 
me  said  "  Oh  !  it's  got  a  moon,  I  never  knew  it  had 
one  before."  Will  any  of  your  readaia  inform  me 
whether  my  suppasitlon  is  at  all  likely  to  be  eorrect, 
as  I  see  in  Mr.  Webb's  little  book,  that  others  have 
Been  a  somowhafllke  appearance  before?— H.  A.  C. 

[2448.]- FLASK  AND  BULLETS.  — Will  some 
brother  reader  kindly  Inform  me  how  t«  bronze  a 
small  powder  flaak,  imd  also  what  advantace  is  pained 
by  greasing  pistol  bullets  before  loading  7— Kempsteb. 

r24M.'-GLASS  BURNING.— Will aomeone  Inform 
me  what  la  the  best  material  tor  muffle  for  burning 
glaaa  after  being  atalncd  and  painted;  and  beat  con- 
stmotion  of  flue  for  the  same,  as  I  am  about  to  replace 
my  old  one  (which  Is  iron)  with  •  larger  one?— 
MurrLE. 

r248S.]-FRET  CUTTIWO  ROLLED  BRASS.— Is 
there  any  machine  known  lor  fret  cutting  rolled  brass, 
lln  thick.  Ihave  tried  many,  and  all  fall  to  cut  more 
than  a  smooth  file  after  a  very  short  time,  and  are 
only  fit  for  amateurs  or  toya  Is  thi»  owing  to  the 
perpendicular  motion  of  the  saw,  as  when  nsed  by 
band  it  describes  an  arc ;  or  Is  it  to  the  machine  saw 
enrvlBg  inwards,  thus  losing  the  projection  of  teeth  7 
Any  pnctieal  inibrmation  win  be  thankfully  reeeired. 
— <;nip. 

[M40.]— OLD  COINS.— Can  any  of  yottr  readers  In- 


form ne  what  this  coin  Is?  I  have  two  of  them,  and 
they  are  both  alike  with  the  exception  of  the  Inscrip- 
tion round  the  ed™.  If  Mr.  Batty,  or  any  other 
skilled  numismatist  would  like  me  to  submit  the 
coin  for  his  inspection,  I  shall  be  most  happy  to  for- 
ward it.  I  have  alaoa  <$oin  with  a  bead  on  one  side, 
and  the  inscription  "  Voce  Popull ";  on  the  other  aide, 
Britannia  seated  on  a  harp.  Can  anyone  Inform  me 
what  It  is  7  And  I  hare  a  medal  of  Adml^al  Ver- 
non's, 1739  ;  on  one  aide  there  is  a  fleet  of  ships,  and 
on  the  other  side  Admiral  Veruon  with  a  drawn 
sword.  It  Is  a  brass  medal,  and  in  Tery  fair  eondllion. 

-SUABAZADAB. 


[2457.3- TE.\  CHE.S TS  —Of  what  wood  arc  the  chests 
made  in  which  tea  Is  Imported  from  China  7— Grocrb. 

[■.'458j— PKEPARIN'G  RHEA  FIBRE.- A  prize  of 
.eooOO  is  proposed  for  the  best  machine ;  would  some 
one  favour  us  with  conditi<^oa,jlEe.— Inventor. 

[A  reply  lo  the  above  will  be  found  iu  the  present 
number.— Ed.  K.  M.] 

(24S9.]-BANKALWOOD.-I  wishsomi  some  par- 
ticulars about  this  wool  7  It  cornea  from  the  Phtilp* 
pine  Islands.— CnABLEg  D.  S. 

tZ4ao.]-META6  PKNCIL  FOR  LATHE— Can  any 
of  your  correspondents  hiform  mo  of  some  softer 
metal  than  lead,  which  would  do  to  use  instead  of 
a  black  lead  pencil  in  takln)^  lij^ures  from  tbe  nose  of  a 
chuck  on  paper,  iostea  1  of  a  tool  on  wood?  It  could 
be  cast  to  shspo,  and  be  firm  and  true, which,  however 
well-fitted,  a  black  lead  pencil  never  is.  I  miifht  stilt 
act  along  with  the  spring  holder.— Waiiebof. 

r246l.]-PBKVKNTINO  INHALATION  OF  IRON 
DUST.— Will  one  of  our  readers  elve  me  advice  to 
prevent  the  inhaling  of  Iron  dust?  1  am  a  turner,  and 
am  chiefly  on  cast  iron.  What  do  the  needle  grinders 
use  to  prevent  the  steel  dust  from  entering  the  lungs  ? 
Is  there  any  such  thing  as  magnetised  wire  sold  in 
Loudon  7  Any  advice  that  would  be  boneficial  would 
be  thankfully  received.— A  Tubneb. 

[24<12.1— GAS  GENERATING  APPARATUS.— At 
the  tat  cattle  show  at  the  Agricultural  Hall,  last  Christ- 
mas, there  was  a  stand  with  a  Dumber  of  gas  Jets 
burning  Id  the  window.  The  gas  was  generate*!  In  a 
round  iron  vessel,  about  3ft.  across  and  iliu.  or  so  high. 
I  should  be  very  glad  to  know  whether  any  of  your 
subscribers  know  anything  of  it ;  whether  it  is  safe  t 
and  whethi^r  the  gas  is  liable  lo  detoriorate  after  burn- 
ing some  time;  what  the  aubstaixc  ia  from  which  the 
gas  is  prepared  ?— C.  E.  F. 

1246.1)- TO  MR.  SAMUEL  JAMES.— Having  made 
a  bicycle  to  drive  by  the  back  wheel,  like  Mr.  Saraoel 
James'a,  I  find  I  cannot  get  it  to  go  on  the  level  road. 
It  seema  to  me  I  must  have  got  my  swinging  bar,  or 
the  bar  that  answers  to  his  chains  the  wrong  leugth, 
tor  be  says  he  can  go  with  no  noticeable  pressure  on 
the  treadle,  while  with  me  on  the  level  ground  it  is 
such  very  hard  work.  My  back  wheel  Is  Sft.  2in., 
front  wheel  2ft.  loiu.,  crank  5ln.,  the  wheels  are  1ft. 
apart,  la  that  the  cause,  or  what  can  it  be  7  Being 
a  journeyman  carpenter  It  is  a  consideration  to  me, 
and  I  want.  If  possible,  to  make  It  go,  so  as  not  to 
have  my  outlay  for  nothing.- E.  H.  Preston. 

[a464.]-TABNI8HED  SILVER-LEAF- Will  any 
correspondent  tell  me  how  to  keep  work  covered  with 
silver-leaf  from  tamiahiog  7  About  six  weeks  ago  I 
made  a  pleture  frame,  decorated  with  an  incised  orna- 
ment allvered,  and  hoping  to  proaerve  it  from  tarnish 
vamtahed  the  metal  with  mastic  vamlah,  but  it  has 
already  gone  a  very  bad  colour.  I  bad  always  sup- 
posed that  the  discoloration  was  owing  to  the  action 
of  the  air  on  the  surface  of  the  metal,  but  could  the 
air  attack  It  through  the  varnish  7  Mr.  Furze,  of 
Hsuway-strcet,  produces  silvered  work  which  never 
tarnishes,  and  has  the  appcarauoe  of  being  varnished, 
and  I  taau  hoped  for  a  similar  result.  Perhaps  I  am 
wrong  in  using  silver,  and  should  use  tinroll,  but  stiall 
be  glad  of  any  udvi';e,  as  I  want  to  send  the  work 
home,  and  it  cannot  go  In  Its  present  oonditlon.— 

WORKINO  WOUAH. 

[2465.].— COIL.— I  have  made  an  Indnctlon  coll  with 
21b.  No.  3*J  silk  covered  wire  secondary,  and  2  layer  No. 
16  primary,  and  can  only  get  a  sparic  (with  4  (^roves'a 
cells)  of  about  liu.;  Is  that  what  I  may  expect  7  Would 
it  spoil  the  coil  to  add  2lb.  No.  30,  as  I  wish  to  get  a 
larger  spark ;  and  what  would  be  the  beet  battery  to 
use  for  strength  and  frecness  from  noxious  gas, 
which  1  feel  in  Qroves's  very  much  7  If  "  ]'.  H.  C,"  who 
replied  to  "  Nemo,"  in  No.  2,  VoL  1 1,  (or  any  other  of 
the  many  sclentilic  reatiers  wlio  seem  to  take  a  delight 
In  kindly  Instructing  fgnoraut  yonng  men  like  my- 
self), would  kindly  answer  the  above,  I  should  be 
greatly  obliged.— Induction. 

[24clfl  ]— ON  SHEATHING  IRON  SHIPS  WITH 
COPPKR.— Many  yearn  ago  I  designed  a  method  of 
sheathing  iron  ships  with  wood,  for  the  purpose  of 

Erotectlng  them  from  corrosion  and  fouling  by  copper- 
ig  the  wood  sheathing..  This  wascommanlcated  to  the 
TXmfi,  I  think  about  ]b62,  but,  strange  to  say,  not  in- 
serted. Being  too  much  engaged  in  wurkinx  other 
patents  at  that  time,  I  did  not  patent  this,  which  has 
■  ince  been  adopted  in  the  Royal  Navy.  Can  you,  Mr. 
Kdltor,  or  any  of  my  fellow  correspondents  Inform 
me  the  date  of  the  first  publication  of  this  plan  for 
preserving  iron  ships  ;  and  Is  it  now  practically  super- 
seded by  abeating  with  zinc  7  Does  zinc  rapidly  be- 
come foul  7— TnE  Harmonious  Blacks.uitu. 

[2467.)— DR.  KITCHENER'S  GRAND  P  lANO— I 
see  an  inquiry.  No.  22?;i,  for  the  latu  Ur.  Kitchener's 
telescopes.  May  1  also  inquire  what  became  of  his 
grand  piano  7  This  instrument,  I  was  Informed,  had 
the  harpaichord  action  in  addition  to  bammera,  and 
several  other  musical  iuslraraenu  combiued  with  it, 
which  were  performed  on  by  the  manuals  and  pedals. 
I  should  also  be  glad  to  be  informed  what  has  become 
•  of  Earl  St.inhope'a  huge  unichord  graud  piano ; 
This  iastrument  which  was  from  lOto  lift,  long,  waa 
thought  an  Int  resting  production  of  acouatic  science 
In  its  day.— 'The  Uabmoniois  Bi,ackshitii. 

[Mfla)— ANATOMY.— Can  any  one  recommend  me 
agood  lK>Dk  on  surgical  anatouiv,  suitable  fur  awould- 
be  medical  student  7  Please  say  price  and  publisher. 
-Bust  Bee. 

C24«8.]-WAXKIKG  TOUR.- 1  think  of  making  a 
walking  tour  In  the  sonth  of  England,  a  few  hints 
would  be  acceptable.— Bust  Bee. 

[2470 1— HATCHING  MACHINE— How  ean  I  make 
a  compact  hatching-machine  7  A  rough  sketch  would 
be  valued.— H. 

[2471.]  —  SUMMER  BEVERAGES.  —  Will  some 
brother  reader  give  a  goo<i  recipe  for  making  spruce 
and  lemonade  for  summer  drink  7— S.  R.  UnsTOH. 

r347a.]— DYE  FOR  SILK  PLUSH.-Can  any  reader 
Inform  me  as  to  the  best  metbod  of  dyeing  black  silk 
plush 7— J.  Lamd^rt. 

[2473.1— TURIilNE.— Win  one  of  your  readers  in- 
form me  if  a  turbine  is  suitable  for  driving  a  lathe  and 
other  amateur  machinery,  and,  if  so,  what  fall  it  would 


require  to  prndnoe.  say,  1  h  p..  and  when  the  best  are 
to  00  obtained  7- T.  W.  Boord.     ■ 

[2474.)-APPOLDS CENTRIFtTOAL  PIT WP.-Wll) 
any  brother  reader  be  good  enough  to  givo  the  formulR 
for  calculating  the  quantity  of  water  thrown  by.  and 
the  h.p.  reqiiired  to  drive,  an  Appold's  centrifugal 
pump;-E.  H    M. 

[Mrs] -PRINTING  WITH  COPPERPLATE. - 
Can  any  correspondent  tell  me  the  way  to  print  with  a 
copper  plate  ?— Tom  Tit. 

[J47«.]- CLEANING  SOFT  WASTE. -Will  some 
kind  rea.'er  Inform  me  of  a  method  for  extracilag  the 
grease  from  tke  cotton  that  is  swept  oH  the  floors  of 
cotton  mills,  so  that  the  soft  cotton  aweeplngs  may  be 
worked  over  again  7— John  Wild. 

[2477.]— AIR  STOVE —I  wiiih  to  know  the  amount 
of  gas  saved  by  using  an  air  atovo  (i.e.,  a  atovo  in  which 
the  gas  Is  mixed  with  air  previous  to  combustion)  in- 
stead of  a  common  ring  burner ;  or.  in  other  werda, 
when  burning  the  same  quantity  of  gas  what  is.  ap- 
proximately, tho  advantage  In  increased  heating  cffeet? 
— R.  8. 

f247t<.)  —  PITCHING  AND  TRIMMING  COG 
WilKKLS.— Would  Mr.  Baskerrillo  or  some  one  kindly 
give  us  some  information  on  the  practleaT  method  of 
pitching  and  trimming  cog  whecia  JuSl  as  it  Is  done  by 
any  regular  millwright  7- T.  Oradt. 

[247».]— MUSIC  PUBLISHING.- Which  would  be 
the  cheaper  process  of  pnblishiog  some  musio,  by 
mnsio  type  or  lithography?  Tfaa  music  which  I  thoa 
want  reproduced  Is  at  present  engraved;  It  would, 
therefore,  be  good  oopy  to  set  up  from,  or,  X  suppose, 
(for  I  know  but  little  of  lithography)  to  get "  tranafet*  " 
from.— Clerk. 

[2480.]-STAHPINQ.— I  should  be  obliged  if  any  of 
your  numerons  readers  eoald  tell  me  the  chief  eom- 
ponnda  of  a  good  Mamplng  Ink,  such  a*  that  used  at 
the  Post-offlcc,  tor  It  must  be  perleetly  Ineradleabler 

— Ci.ERK. 

[2181  ]-IS  GUANO  INJURIOUS  TO  HEALTH  — 
Could  any  brother  subscriber  Inform  fee  If  they  ever 
knew  Peruvian  guano  (Chlneas)  to  affect  tho  health  In 
any  way,  and  if  so  In  what  manner?— Cape  Hobn. 

[2182.) -FUEL  FOR  PORTABLE  ENGINE.— I 
have  a  6-h.p.  portable  engine.  I  wish  to  know  whether 
the  using  coke  for  fuel  destroys  the  flre-box  more  than 
coal ;  If  so,  what  per  cent  7  Cotin  cost  here  23s.  per 
ton  ;  coke,  10s.  per  ton.— Subecribcb. 

[2483] -BUOYANCY— Supposing  a  tin  tube  exactly 
nln  square  and  I6ft  long,  what  weight  would  it  take 
to  sink  it  4in.  in  the  water ;  also,  what  Is  the  weight 
required  to  sink  a  cable  (»>tof  air  Just  to  the  level  of 
the  top  of  the  water  ?— Orb  in  a  Fix. 

p?4«4.]-C0WPRB88KD  CO  AL  — I  shall  feel  obliged 
It  some  of  your  correspoodenta  will  kindly  give  me  tbe 
best  and  cheapest  way  of  making  small  naek  ooal  Into 
blocks  for  using  In  engines,  &e.,Dy  some  proeeas which 
Is  "  not  a  patent,"  and  inform  me  where  I  could  get 
the  machine,   or  see  tbe  way  it  is  made?— A  Stm- 

8CSIBE  B. 

[248S.]— GALVANIC  ENGINE.— Can  any  one  obBge 
me  by  Informing  me  where  I  can  get  any  informatloii 
of  a  galvanic  engine,  invented  some  years  ago  at  St. 
Petersburg,  for  propelling  vewels  7  I  believe  a  mode) 
was  shown  at  the  Exhibition  of  ISSI.— Old  Salt. 

[2486 1-RUBBINOS  AND  SQUEEZES.- Can  any 
reader  kindly  tell  me  tho  best  way  to  take  rubbinirs 
and  squeezes  of  inacriptioni,  and  engravings  of  heUs 
in  a  belfry  7  Where  can  long  strips  of  suitable  paper 
be  bought,  and  what  Is  the  best  way  of  fixing  the  same 
whilst  taking  the  rubbing  7  What  kind  of  clay  Is  the 
proper  to  use,  and  how  should  I  apply  It?— T.  A.  T. 

[2487.]  -ASTRONOMICAL.- The  ;-inoh  Newtonian 
belonging  to  a  friend  persists  in  showing  Jupiter, 
SIrius,  fte.,  with  a  glare  of  light  round  them;  can 
"  F.R.A.S."  or  some  other  gentleman  explain  why  7 
Jupiter  shows  a  clear  neat  disc,  well  defined ;  bnt  after 
sunset  a  glare  begins  to  form  round  it,  and  sometimea 
extlugnlsnes  his  satellltea.  Slrlua  aleo  shows  a  very 
minute  disc,  well  defined  ;  but  also  haa  a  similar  glare, 
or  cloud  of  light,  round  it.  Tbe  speculum  is  only  par- 
tially ailvereo,  and  the  telescope  only  used  with  asingle 
plane  convex  lens  for  an  eyepiece.  I  may  remark 
that  increasing  the  power  from  60  to  400  did  not  either 
increase  or  decrease  this  glare  of  light,  and  which  pte- 
senta  Jupiter  as  If  he  was  In  tho  centre  of  n  bright 
nebula.  An  answer  would  greatly  oblige  my  friend, 
and  being  unable  to  give  one  myself,  I  appeal  to 
"F.B.A.8.,"  Mr.  Proetor,  F.H.A  8.,  Mr.  Futherglll. 
F.R.A.S.,  Mr.  Denning,  and  our  other  correspondents, 
for  one.— a  Ubbs  Hinorii. 

[2«a]-A8PHALTE  FLOORING.-"  Guillrame " 
appears  to  have  Ignored  my  question  to  him  under  the 
above  heading,  (Jy.  2061.  It  he  cannot  answer  my  qaee- 
tion,  can  he  substantiate  his  own  atatement?  If  not, 
he  ought  to  state  his  authority.— Seroiub. 

[2481).]-VARNISH  FOR  PAPER- Will  some  one 
of  your  numerous  correspondents  kindly  inform  me, 
through  tho  medium  of  your  columns,  how  to  make  a 
varnish  suitable  tor  paper,  thai  will  io\i  without 
cracking,  bear  heat  and  pressure  without  sticking,  and 
contain  nothing  Injurleus  to  bright  steel  goods ;  or  I 
shall  be  glad  to  know  where  such  vamlah  can  be  ob- 
tained ?-Geo. 

[2490.]- VELOCIPEDE  WHEELS.-!  should  be 
very  greatly  obliged  If  any  of  your  readera  could  In- 
form me  ir  there  Is  any  chance  of  tightening  the  spokes 
of  the  wheel  of  a  bicycle,  loosened  by  the  oil  getting 
to  them  :  and  also  as  to  the  best  manner  of  oiling  saeli 
machines  when  the  hind  wheel  runs  loose  on  the  axle  7 
My  plan  of  oiling  has  been  with  a  hole  drilled  throngb 
the  nave,  and  a  brasa  tube  inserted.- D.  B. 

[24»l.]-THE  EYE.- Would  Dr.  Ussher  tell  me  how 
I  am  to  keep  the  patient's  eye  ateady,  while  taking  a 
mote  or  fire  off  the  eyeball  7—1.  N.  G. 

[2492.]-BBNNKTT'8  CHUCK.— Would  "J.  K.  P." 
explain  how  the  article  caught  la  aet  true  in  this  chuck, 
as  I  see  the  screw  travela  In  the  sliding  plwo  (piece  or 
pieces  ?|— I.  N.  G. 

KWi.]- WAXING  ENGRAVED  BRASS  PLATES. 
—Would  "  Engraver "  tell  me  how  to  produce  tho 
beautiful  gloss  1  see  upon  the  wax  of  some  newly- 
engraved  plates?  as  It  alwoys  oomes  dull  off  the  atone. 
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and  p«U*hla(r-|mff  with  me,  and  If  I  try  heat  I  in- 
Tirlably  ipoll   Uia  uaooth   lutiMot    ol    tbe    wuc— 

ISQCIKEB. 

g4W.]— PASTE  FOE  STRAP  FOR  CARVERS' 
OLS.— Mutr  ibanlu  to  "OoUUume"  (or  hla  recipe 
tor  earren'  •qneexa  w«x,  wbloh  I  flod  to  be  very  gooa. 
WoaM  be  or  (omB  one  alio  Infoan  me,  U  ia  hli  pomr, 
or  aajr  otter  reader,  of  tbe  bee^  method  of  mnkto^  a 
paaie  for  Wrap  tor  •trspplnx  earren'  tool*  on,  «o  u  to 
leaTe  tbe  tool  bricbt  and  keen ;  alio,  tbe  br,>l  raptbod 
of  obtatnioc^  detigrnt  for  carviuj;  natural  foliage— if 
tram  book*,  wbere  to  obtain  lueb  7— C.  J. 

[»ia&.]-PAPEB  STAIMNa  —I  am  a  buu'e  painur, 
and  have  at  time*  found  great  diScult^  lu  matcbiog 
oolonr*  to  piver  baoirtngt,  (or  eomieet  of  rooaa,  &c. 
WoaM  any  brother  reader,  a  paper  atalncr,  be  good 
•soncb  to  Inform  me,  through  roar  aoloauu,  what  are 
the  prloripal  colours  paper  •talnara  oao  la  tbe  raanu- 
faetare  of  paper  hanelnna,  viz.,  what  wbltea,  yellow*, 
bloea,  Ac.  7  It  would  be  great  aulstanee  to  country 
painters  to  know.— Habmomt. 

(3IMl]-TO  "UUS."— Would  "Mu**  beklodeneugh 
to  help  me  ont  ot  a  little  diSeulty  ?  I  started  with 
mvrr  requlatte  for  taking  glaa*  poaltlvea.  Hy  *nceesa 
was  abore  my  expectauoaa.  Tbe  following  week  I 
got  half  plain  glaaaaaj  the  third  almost  plain.  The 
nitrate  bath  I  made  ap  every  week  with  a  plain  $0 
grain  aolntion,  new  deraloping  and  fixing  aolntlona.— 

J.  a 

pwrj— TO  "A  TH INKER. "-Would  "A  Thinker," 
Who  deaeribes  bl*  excellent  velocipede  on  p.  (U,  No.  3, 
Vot  XI.,  of  the  ENOLisn  Mechanic,  kindly  i^ve  the 
dineiuion*  aa  (ollowa,  and  oblige  one  much  interoated 
in  the  eoostmetion  of  velocipedes,  and  doubtless  many 
others :— Width  of  Irame  at  reat;  width  boiweeu  tbe 
wbcala:  length  of  erank;  dlatanee  of  bar  (on  wblcb 
tba  ftoot  lever*  work)  from  the  aaat ;  also  height  of 
said  bar  tiom  tbo  ground ;  length  of  lever*  7-Coi>- 

•TAMT  ^OBICUBKa. 

(S««a]-TRLE8COFIC  QDRRIES.  — Can  any  ot 
Toor  sabtctibo*  Inform  me  where  I  can  obtain  itama- 
dan'a  erepieee*,  and  what  la  the  probable  aoat  ?  How 
oaaldiMpeu  tbaooloorofmyaun-glaaa,  which  ia  red; 
or  can  it  be  eoloared  any  different  tint  >  In  rvfereuce 
to  "Jupiter,'*  does  he  uut  find  tbe  two  higher  power* 
otbl*  telescope  nnsulublefor  th«  planets,  especially 
the  bjgbar  power  ofiTSi  I  should  think  the  maximum 
power  which  hla  telescope  will  bear  In  excellent 
weachar.  so  aa  to  enaure  good  definition  tor  the  planets, 
will  b»  130;  and  tbia  power  will  have  a  limited  field  of 
view.— William  Baoolby. 

t8«9]-APPAIlENT  AKOU ALT.— Will  any  ot 
rovr  readera  explain  to  me  tbe  anomaly  there  is  In  tbe 
following  case:— la  all ealealatlons  respecting  cotton 
spinning,  the  avoinlnpola  lb.  ia  the  standard ;  and  we 
are  told  that  It  contains  TOOOnrs.  only,  snd  that  34i;rs. 
make  Idwt.,  and  SOdwIa.  loz.,  and  ISozi.  lib. :  now,  24 
X  20  X  t6  =  7«S0,  whieb  gives  as  eSi'gni.  too  much  In 
lib.  \     Will  some  one  be  so  good  as  to  explain  this  ?— 

KDWARD    IlABXnOBAM. 

CJ5H0.1-PA1N  r.— WiUaoy  of  yonrntimerousreaden 
kmdly  inform  me  what  are  the  Ingredtenti  nacessarv 
to  form  a  good  lasting  paint;  In  what  propenloB 
•taoiUd  thoy  be  mixed ;  and  if  any  dlflerenw  Is  oeces- 
aary  between  tbe  first  or  priming  coac.  and  tbe  last  or 
llnisbing  coats;  if  so.  what  ii  It?  Thealwre  is  for 
palntiag  pitch  pine.  Wbacvsraixhia  tbebest  tostaad 
onpitob  pine  grained  oak  ?  How  can  I  detect  any  In- 
ferior or  adulterated  paints,  or  if  petroleum  or  other 
oils  are  used  ?— Subtbtojl 

p«)l  J-INDUCTION  COri,.- WUI "  Sigma  -  kindly 
aaiist  me  ont  of  aliule  difficulty?    I  bavejuat  com- 
pleted an  Induction  coll,  but  1  cannot  make  contact 
between  the  point  ot  ihe  screw  and  tbe  spring.    Tbe 
Inatmment  1*  of  the  vertical  kind ;  the  bobbin  rests  on 
a  Uttle  uble,  supportrd  by  (our  braa*  pillar*.     Tbo 
TCtttU  ot  contact  an>  i  nt  platinised;  tbe  extremity  of 
the  screw  ia  Iron,  which  rests  sgalost  the  spring,  which 
IS  steel.    The  hammer  is  a  piece  ot  soft  Iron  soldered 
on  tbe  spring.    1  cannot  see  why  it  will  not  act,  for  if 
I  place  a  piece  of  Iron  against  the  aeraw,  and  allow  lu 
axtremliy  to  touch  the  spring,  it  will   immediately 
«ommence  towork.— TnoMAB  J.  U'Conkob. 
rasoJ.J-ClBCULAR  DISC.-I  am  much  obliged  to 
J.  B."  and  "  S.  B."  lor  auswerlng  my  qnerv  accord- 
ing to  their  understanding  of  It.    But  It  1»  uut  •!  uply 
a  qaestioo  ol  proportional  areas ;  and  as  I  should  (pel 
thankful  it  "Bemardla"  or  soms  other  al<le  mathe- 
matical correspondent  will  notice   it,    1  repeat  my 
onery  :-.R«qoired  the  sUe  o(  a  circular  dine,  to  be 
axad  with  lu  oencn  ia  the  boundary  or  oircuaifiireiice 
ot  a  circular  orifice,  lit.  diameter,  so  that  half  tbe  area 
of  tbe  orifice  Is  coveted  by  the  part  of  the  disc  that 
project*  over  the  orific.    I  And  ■'E.  V.  V,"  Louvaln, 
aaboUta  a  problem  somewhat  pertinent  to  my  query 
(Mo.  zm),  and  which  no  one  haa  yet  noticed.— O.  B. 

H0B>BB. 


USEnJL  Aim  SCIBNTUIC  NOTES. 

TBS  SENSE  OF  TASTE.— The  aense  ot  taate  has 

rarely  been  submitted  to  sclentme  examiiiallon,  or  at 

ul  event*  has  attracted  tar  lesa  atteution   than    Its 

aUt«  senses  of  sight  and  hearing,  perhaps  on  ac  count 

«  the  imposstblUty  of  treatinj;  it  msthematleally. 

rrlSL?  *™"  to  •  remarkable  extent  in  different 

inoividnal*    i$    however,   as    every  culinary  artist 

vronld  acknowledge,  a  matter  of  fact ;  and  It  Is  also 

well  knowB  that  it  is  capable  of  extraordinary  cultiva- 

Matntomt  man,  aa  shown  by  wine  and  tca-Usters 

obtaining  loeratlve  posU  from  the  delicacy  of  their 

<Ua«rlmination.    Beoently  Dr.  Keppler  has  publlslied 

•  PBPer  in  Pflgger'a  "Arebtvea  of  Physiolosy,"  In 

wbloh  he  girea  tbe  detalla  of  a  number  of  experlmenu 

be  performed  with  a  view  of  determining  tbe  limits  o( 

guatatory  dlseriminutlon   for   sapid    aubsuncos    in 

varloa*  dearaea  of  coacentraUon.     In  these  experi- 

menta  be  first  made  a  •tandard  splution.  and   then 

•"Se^aiveiy  employed  weaker  or  stronger  aolutioiu, 

which  were  tasted  with  due  precautions,  •ometlms* 

bafore  asd  *ometlmea  after  the  ataodard  aolntion, 

uatll  no  peraaptlon  of  fiavenr  waa  diaUngoUhed.  Ybe 

aubatancea  he  •eleclad  wer*  eommon  salt,  ouinlne, 

»h«*ptaoria  aald,  and  glycerine,  aU  of  then,  be  it 


observed,  destliuie  u(  uthiur,  wliich  plays  so lupuriam 
a  part,  often  overlooked,  in  our  idea*  ot  tbe  lavonr  of 
particular  ohiecu  In  one  series  of  experiments  the 
solutions  were  taken  freely  Into  the  mimth,  rolled 
over  all  parts  of  the  membrane  lining  II,  and  then 
discharged.  In  a  aecond  aeriea  tbe  tolatlona  were 
more  carefully  applied  to  tbe  eurfao*  ot  tbo  tongue 
alone  by  means  of  a  camel's  hair  brush.  It  waa  found 
in  both  cafes  that  when  a  difference  ot  S-S  per  cent, 
existed  between  the  atandard  solution  aud  the  experi- 
mental one,  the  observers  wore  able  to  form  a  eorrcot 
Judgment  on  tlie  point  that  there  teas  a  dUTereaca  In 
53  per  rent.  o(  the  trials,  but  when  there  was  a  dlfler- 
ence  between  tbe  two  solutions  amonntlDg  to  10  per 
cent ,  the  answers  were  rightly  given  In  80  per  cent, 
of  all  the  trials.  A  more  correct  Judgment  was  given 
when  the  standard  Miotlon  was  tastad  before  than 
alter  tbe  experimental  one  with  oommoo  salt  and 
qulnlaa,  and  the  aoutenesa  in  the  perception  of  a  diSe- 
renee  waa  greater  wben  the  trial  solution  waa  stronger 
than  when  weaktr,  but  the  opp.<*ite  held  good  for  the 
other  sBbstanees. 

ASHWORTH-S  PATENT  LOOPED  BINDER 
rOKTFOLlO— Wecan  vary  heartily  recommend  this 
binder  (which  hss  beea  sent  us  by  flessrs.  Aahworth, 
Urothera,  of  1,  Ashley-lane,  Haneheder)  to  oar 
reader*.  Itlscheap,  simple,  canuut  easily  gat  ont  of 
order,  holils  every  leaf  securely,  and  yet  can  be  opened 
at  anypirt  perfectly  flat.  Its  principal  advantage, 
however,  is  not  only  that  a  person  can  bind  bis  own 
serial  literature,  but  that  be  can  bind  it  at  Ac  pur- 
chatet  it,  thus  effectually  preventing  tbe  loss  o(  copies 
and  the  consequent  annoyautse  of  procuring  back 
numbers.  Messrs  Ashworth  prepare  a  binder  espe- 
cially tor  the  £x(]Liiii  AlECUAtilc  (both  old  slie  and 
aewl,  haudaomely  got  up  and  lettered  with  the  title 
outside. 


OITU  TREES.— Tbe  planting  of  gam  tiaa*  in  Algeria 
Mda  fair  to  lead  to  a  considerable  trade  In  North 
African  timber.  The  Kuoalyptas,  or  irum  tree,  waa 
introduced  by  M.  Baiael  from  Australut  in  I8C2,  and 
thrives  wandafally  in  Algeria.  It  is  a  general  rule  of 
vegeuble  growth  that  the  mora  rapid  toe  loorease  the 
leas  dense  the  wood,  but  the  apposite  la  the  case  vrith 
the  Eucalyptus.  It  grows  fait,  but  Its  wood  la  at 
least  as  hard  aa  oak.  A  gum  treeof  eight  yeara 'growth 
will  contain  as  many  cubic  feet  of  ao  solid  timber  a* 
an  oak  of  nine  tlmea  that  age.  At  preaent  IL  Trottlar 
Is  actively  promoting  its  cultlvatkin, 

INDIGENOUS  MEDICINAL  PLANTS  OF 
INDIA.— The  Seeiatary  of  State  haa  authorised  Hr. 
Brougbton,  tbe  Ooveromeat  Quinologist  at  Madraa,  to 
Inveatigste  tbe  propertlea  of  tbe  Indigenous  medicinal 
planu  of  India.  Thla  ia  a  moat  lalereatlng  and  Im- 
portant branch  of  aeience— important  to  tbe  people  ot 
1  ndla,  whether  regarded  In  a  aaniiary  point  ot  view, 
or  as  a  means  for  cleroloplng  the  resourres  ot  the 
country, — and  we  are  very  jrlad  to  see  the  Madraa 
Government  baa  given  It  the  attention  It  merits.  Mr. 
Brougbton  appears  to  have  eartt  blanckt  given  him  In 
all  arrangements  connected  with  the  observations, 
and  the  results  are  to  be  embodied  In  an  aiiaaal  report 
to  the  India  Ofllce. 

WATERPROOF  FACING  FOB  BBICK  BDILD- 

INGS.— Thla  invention  is  intended  to  prevent  the 
brickwork  of  bouaei  absorbing  moialure,  and  ia  to  be 
used  Instead  of  slated  or  compo.  It  consists  in  mould- 
lug  terra  cotta,  atoncwaro,  or  other  plastic  water- 
proof material.  Into  slabs  of  convenient  site  and 
*bape,  and  working  these  slabs  in  with  tbe  biiekwork 
somewhat  nfit^r  the  manner  of  workiug  facing  bricks. 
One  slab  is  made  ot  such  a  shape  that  Its  edge,  whan 
placed  on  that  of  another,  shall  rest  agaioat  a  pro- 
jecting piece  flush  with  the  back  of  tbe  slabs  when 
superposed ;  by  these  me^ns,  any  water  that  mlgbt 
accidentally  enter  ac  tbe  joints  of  the  slabs,  is  pre- 
vented from  euterlDg  tbe  brickwork.  It  deslr^  tbe 
slabs  may  be  glazed. 

TREATING  AMirONIACAL  GAS  LIQUOR.— 
The  liquor  is  raised  by  ii^ectod  steam  to  212°  Fah. 
Uydrated  oxide  ufirou,  sulphate  of  iron,  or  lime  are 
added.  The  ammontacal  gas  passes  off,  and  is  arrested 
by  the  purifying  substances  used.  If  lime  only  1* 
employe)}  in  the  iKiilIng,  the  liquor  1*  Lnrified  by  tbe 
addition  of  Fulpfaatv  ot  Iron,  uutil  no  further  precipi- 
tate is  thrown  down.  The  precipitate  formed  is 
available  (or  a  pigment;  from  2  to  201b.  ot 
KUlpbate  of  iron  may  be  required  Tor  20  gallons  o(  the 
liquor,  according  to  its  strength.  Tbe  ammonia  arialng 
from  tbe  llqupr  is  token  up  by  dilute  aulphuric  adi 
mixed  wHh  sawdust,  spent  tnn,  or  shoddy.  The  iron 
la  used  for  the  purpose  of  removing  the  sulphuretted 
hydrogen. 

MR.  HAMPDEN'S  GOOD  FAITH. —Both  Mr. 
Hampden  and  Mr.  Carpenter  assented  to  the  details 
ot  the  experiment  recorded  by  us  last  week,  as  oon- 
rlusive,  although  the  FUU  regreti  to  say  that  Mr. 
Carpenter  aliened  his  opinion  was  founded  npon 
theory  alone,  uud  that  it  had  uerer,  as  far  aa  he  knew, 
been  tried.  Now,  tbe  fact  really  Is,  that  In  a  little 
treatise  published  by  "Parallax,'  and  which  we 
{l^ifltl)hv^e  now  In  our  possession,  with  Mr.  Carpen- 
ter's name  on  thu  title-page,  lu  his  own  handwriting, 
an  experiment  similar  iu  Iti  nature  is  described  as 
having  been  made  on  the  very  same  piece  of  water  as 
that  on  which  we  were  then  occupied,  with  a  reault 
exactly  the  reverse  of  that  whlcti  recently  occurred. 
Mr.  Carpenter  was.  In  fact,  engaged  to  decide  a  dis- 
puted question,  of  s-hlch  he  and  hla  principal  profc>scd 
to  bo  practically  ignorant,  although  it  wai  in  print  on 
tbe  authority  of  the  bead  of  tbeir  sect,  that  it  had 
already  been  tried  in  the  aame  locality  ;  and  tkit  miai 
hftpf  been  tUn  hiotr^  to  Mr.  CorpfiUer,  and  hxt  sliicg  bent 
udtnitted  hif  hiiA  in  uurprrsenct:.  The  good  faith  and  per- 
fect fatrneHS  of  Mr.  (Jarpcnter  wore  not,  therefore  quite 
of  the  nature  we  then  believed  them  to  be,  and  we 
have  no  hesltatiun  In  afBrniing  that  he  was  a  most 
improper  person  to  bo  selected  to  act  as  refcrae  In 
such  a  matter.  The  deception  was,  to  say  the  least  of 
It.  "  unscieDtiflc" ;  yet  Hr.  Carpenter  and  hla  master, 
"  Parallax,"  both  profcs*  to  bo  ardent  in  the  cause  of 
acicnce ;  and  that  it  has  recoiled  upon  thoir  heads  can 
causa  no  regret  to  auyooe  who  values  the  truth. 
Although  the  diagrams  of  what  was  seen  by  tbe  telea- 
oopea  used  at  both  ends,  and  ackaowledged  to  be  cor- 


rect uy  Mr.  Csrpeuier  aud  Ht.  iiampden,  sau«  the 
central  signal  more  tbsn  Aft.  above  the  line  ot  the  two 
extienaea,  tbeae  gentlemen  coolly  claim  the  victory, 
and  tbreatap  to  bring  an  action  agaiaac  the  Editor  ot 
tbe  /isU  (who  waa  appointed  umpire  by  Mr.  Hampden 
kimaelf )  for  f raudeatly  deeidhig  agalaat  them  l 


CHIPS. 


A  CUBIODR  now  tube-dwelling  Stentor  is  deaoribed 
and  dgured  In  the  April  number  of  tlie  UimM)i  Mi- 
cratcopical  JoumaL  in  tbe  aame  number  Dr.  Car- 
penter deaerlbea  tbe  atrooture  of  a  very  peoullar  flsh 
OTom. 

X.  Oaitbibi.'Ritbt  hu  ftmad  that  tlie  aporea  ot 
pucciniat/nMsiaif,  tbe  fungo*  which  eatiaea  one  form. 
of  "rust"  on  our  eeieats,  will  uot  reprodaee  tbe 
f  uagna  an  the  aame  plant  i  hot  that  when  aown  on  the 
berberry,  they  produce  orange-coloured  spots  of  (Est- 
diuM  btrberidit,  whloh  in  its  tura  can  be  propagated 
only  on  oeraala,  when  the  origiaal  imcctiMi  la  again 
prodncad.  Thla  tact  (says  thg  BrHM  Medical  Jour- 
nal,) poiata  to  rieta  stores  of  mstartaU  for  experi- 
ment and  discovery. 


lirSWEBS  TO  GORRESPOIDSHTS. 

ANOTHER  TESHMONT. 
Six,— Please  insert  sdvertiscment  I  now  sand  Ton,  and  I 
hope  I  afaall  do  ss  well  u  I  did  whca  I  last  adreitised  with 
yon ;  I  then  sold  thrae-fonnbs  of  the  articles  I  advertised.- 
J.  JiiUEs,  John-street,  Lotslls,  Birmmgliain,  Apnl  7, 1870. 


The  followiBg  are  tbe  iaitiala,  fce.,  of  lattati  to  haad 
flrst  post,  Friday,  April  8  :— 

Ricxtvbd.— Brearinrton  and  Sons.  J.  M.  P.,T.  Berry,  P.  A 
Fatbcrgill,J.Uann,D.  Harcuort,  J.Jecninzi  Thomas  Sloan, 
lames  williaiiison,  A. JohnstaacJoiin  Chippendale,  W.J.  H. 
Trigg.  F.  R.  A.  S.,  T.  Coolce  and  Sods,  C.  G.  C  ,  John  Oairstt, 
D  DTJ.  A-  Clarke,  C.  Woodcock,  Jas  Keeble,  T.  R.,  0.  D. 
Griffitl-s.  W.  A.  Oibbona.F.T.,  W.  H.  Bayler,  John  Metcalfe, 
E.  Gnfflihs,  Uev.  J.  G.,  Rer.  T.  F.,  Jchn  MilU,  YA.  Hovard,, 
Kcv.  C.  O.,  Paine  and  Sons.  J.  Hincks,  S.  and  B.  Solomon, 
B.8.  B.,  Webb  and  Son,  C.  Lindley,  U.S.,  Dr.  Usshcr,  J.  P.  S., 
H.  II.,  C.  B.  B .  Ilenrv  Hoalt,  Lincoln,  Rev.  E.  K.,  H  G., 
John  Metcair.Ed.  Griflltb,  John  Bailey,  W.  T.  Cole,  Jascph 
Lang  and  Co.,  D.  Harcourt  nsd  Co.,  C.  Thirkcttle,  J.  A.  M., 
J.  J.,  W.  R. W.,  J.  M.  Walters,  W.  C.  8.,  A.  Miner,  A  Purbeck 
J  W.R..Ci»ilEngineer,Diilcinier,Rc».K.  B.,J.  R.U.Omega 
CapL  S..  Youngllopeful,  A  Lady  Subscriber,  T.  J.  .">.,  F.  Bus- 
sell,  G.  II.  W.  B.,  Liewellins  and  Janies,  lUr.  T.  B.  B.,  M. 
Whcatlcy,  S.  Mnigrore,  Antony,  R  Somervilie,  Practical,  R. 
W.  Downing  anil  Sou.  B.  E.  T.,  J.  E.  GosUrd,  J.  D.  M., 
W.  H.  G.,  Cicero,  Beta,  J.  L.,  Pupa.  S.  Y.  Preston,  T.  E.  D. 
A  W.O.,  Soda  Crystals. 


CaiinnAL  LmtaaTtju J.  H.  T.,  W.  F.,  Dr.  U.,  Suburban 

>o  doubt  the  subject  is  a  painTul  and  an  importantona 
(see  leltter,  page  6.S,  last  week),  but  there  are  reasons  why 
tbe  controreray  should  not  be  continued,  and  ths  dcnun- 
ciatioDB  uttered  in  our  columns.  Venljr  tlie  orieinstor  and 
Editor  of  the  lUtiiUrated  Police  Netes  has  nis  rewnrd, 
ProbabI;  Parliamentary  action  will  be  taken  on  the  matter. 

B.  C.  (Southampton).— (^Ins— No.  2,  denarlui  of  Gordiantu 
Pins.  Tbe  ether  two  srs  too  iudistinct,  sad  a  reply  can 
onW  be  haiardcd ;  they  are  not  worth  iilustrating.  Try 
and  decipher  the  legenua 

W11.BOUL— Coin  struck  for  the  Tuikiah  Coremmsnt  far 
Egypt.    The  characters  are  Arabic. 

Tau.— CMn  struck  by  the  Roaaian  Government  for  Finland. 

Olu  CoiKS.— "Flint  "  snd  "TalTy."  Your  queries  will 
appear  next  week. 

F.  J.  Bioos.— (iueiies  srs  friroloos.  We  do  not  reply  by 
letter. 

Music- Replies  wonld  oceipy  more  space  than  so  elemen- 
tary a  subject  desenes.  Consult  any  musical  instruction 
book. 

A  Yorif G  SUBSCBTBKE— Sec  back numhen. 

CavsADKB.— There  is  no  "  short  snd  easy  "  method.  Pit- 
man's ia  the  best,  but  difficult,  as  eterything  is  that  is 
worth  attempting. 

G.  S.  CkiFLARD.- Try  nitric  acid. 

Staex.— Easy  euouiili.  Reduce  to  the  lowest  term ;  In  this 
case  farthings,  and  multiply  tbe  result  by  itself. 

IlKAXTr.— Scud  your  aiidresv,  that  we  may  tctom  your 
stuinps.    We  do  not  insert  puffs. 

T.  J.  O'CoHHOB.— The  &rst  and  lait  {our. 

Eutcxaic  PixB. — See  back  numbers. 

J.  CnippuiDAi.B.— Yen  sre  alone  in  year  exptcarioa  ot 


C.  b.  F— We  do  aot  care  abont  advertising  bonksellers  for 
nothing.    We  alwsys  give  tlieir  aildreaaca.    Write  them. 

F.  R.  SxTTR. — Send  the  drawings  of  the  prie  dieu  to  us. 

J.  P.  (Post-office,  Monkstown).— No  stamps  enclosed. 

J.  R.  Mason. —The  advertisement  columns  are  open  to  yosL 

Argknte. — We  cannot  inform  you. 

W.  T— Write  to  the  SecreUry  of  the  Institution  of  Nsvsl 
Archilecture.  9,  Adelphi-terrace.  Sirand,  W.C. 

J.  Car.itEX. — Order  through  a  bookseller  or  newssgent  if  you 
can,  it  is  always  best. 

aVtsa  MiKoau.— Wears  glad  to  knowtlist  our  ellarta 
are  so  much  appreciated,  and  so  useful. 

J.  K.  SoF».— About  half  a  aooiv  have  written  to  ns  abont 
Dr.  Usher's  advice.  The  Dr.  did  uot  send  it  as  his  nira. 
See  extract  from  his  lettsr  on  next  page,  (^noting  frofla 
memory,  he  made  a  mistake  or  two. 

C.  Fallow,  of  Bathgate,  Edinbargli,  says,  "Ism  only  ex- 
pressing the  sentjmeuu  of  the  msjority  of  my  brother 
readera  when  I  say  that  I  fkel  exeedingl;  sorry  to  see  from 
"  Adept's  '  letter  that  he  is  still  auffenng  from  bad  health. 
I  hope  a  abort  time  will  make  him  all  right  again,  and  that 
he  will  be  able  to  resume  iiii  must  intcrcstuig  papers  un 
Organ  (xinstruction,  which  lor  so  long  a  u-ne  have  graced 
the  pages  of  our  juurnil."  We  need  hanlli  ssy  that  w* 
heartily  endorse  Hr.  Falkiw's  eiDjesaiuu  of  sorrow,  and 
auo  his  hope. 
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f  Afbil  16,  187a 


VisiTA*.— Tknlu  for  nod  wnhn. 

8.,  Fott-offlcfl,  Yeo>-iL— No  sumpi  eneloMd. 

Ds.  UssBSE  wisliei  to  inrorn  Henry  Good,  ind,  we  may  add, 
many  otlien  who  hare  written  on  the  tubject,  tluit  hia 
"adviee  it  giren  in  inrertcd  oommri.  and  thnvfore  not  hia 
own.  He  quoted  it,  as  he  law  it  printad  on  a  alip  80  ycara 
ago,  when  he  waa  a  little  boy."  Dr.UMber  alau  raiiea  hii 
voice  aeainBt  many  of  the  mnlieal  tnggestioni,  aa  not  only 
nideaa  but  in  aome  instancei  mifchievoai. 

W.  Hasaia  aaka  na  to  Ksd  him  by  pott  a  receipt  to  apply  a 
peculiar  poliab  to  tin.  We  do  nut  aofwer  luch  qneriea  by 
poat,  and  he  nn(ht  not  area  aikj  us  to  do  ao. 

)  NxWTO.1.— We  could  not  iuforai  you. 

PczzLcs. — Our  reporter  nya  that  accordisK  to  the  etcTcnth 
edition  of  the  "  Uiinnal,**  page  (0,  paragraph  136,  the  poii- 
tioni  or  all  grammalognea  are,  as  a  rule,  determined  by 
their  vowela,  whether  lonft  or  ihort. 

The  Sixfwiht  Sale  Coli'mh  if  the  only  place  in  which 
can  appear  qneriea  forwarded  by  "  A  Druid,"  Henille  (Irat 
and  laat  query).  Delineator,  Geo.  Marden,  "C.  C.C.,""  In- 
quirer," 1. 1.  Titclimarch. 

Gahha  — Only  aa  in  everything  elie,  by  hard  work,  patience, 
and  a  iharp  eye  for  opportunitiea. 

A  Blaciumitu.— We  cannot  aiiiver  yonr  qneriea  onraelres; 
they  reauire  the  experience  of  half-a-dozen  eniigranti. 
Lettera  nave  appeared  in  recent  back  nnmlwra.  from  letUera 
in  the  United  Statee,  from  which  you  will  probably  gain 
information. 

Builder.— We  have  described  three  flooriag  cramps  within 
the  last  fix  months,  the  laat  one  only  a  few  weeks  back. 
Why  not  take  the  trouble  to  look  before  writing  i 

G.  H.— Yea,  Si.  (d.,  or  yon  can  purchase  a  case  through  your 
bookseller. 

TaOHAS  DiNExn. — Your  letter,  which  you  say  many  are 
expecting  to  see,  ia  inserted  to-day. 

C.  H.  VV.  B.— Please  send  the  description. 

J.  EsTOFT. — We  don't  remember  receiving  the  query.  It 
ahould  be  Issme  in  mind,  that  we  do  not  insert  hII  queries. 

Ajf  £mciZNT  Lathe. — W.  J.  Evnus,  of  1(H,  Wunlour- 
street,  says,  in  a  letter,  that  the  latlie  belougiog  to  Titus 
Salt,  and  described  last  week,  was  almost  exclusively  made 
at  hia  factory.  The  ontlineaof  the  deaigns  of  the  Utlic  were 
inade  by  Mr.  John  Smith,  of  Jersey,  an  able  audi  ngcnious 


D.  T.  Battt.— Thanks  for  eo-operation. 

H.  Abaxs.— Cyanide  of  potsosiam  will  remove  nitrate  of  sil- 
ver from  the  haoda 

SoBsbaiaEE  nov  the  Fixet.— We  can  offer  no  opinion  aa 
to  the  qualifications  of  different  maken'  bicyclea 

K.  S.,  of  the  Iriah  Constabulary,  Dulup,  Drogheda,  oomplaina 
that  he  is  obliged  to  give  S^d.  for  each  a  eekly  namberof  the 
Eholish  MxcBAnic.  We  can  only  say  that  a  good  per- 
cenuge  ia  offered  to  the  trade.  B.  S.  must  see  that  it  will 
coat  more  to  carry  a  copy  to  his  quarters,  than,  fur  instance , 
to  an  ordinary  English  market  town. 

W.  M.  Mill  denounces  the  system  of  trying  to  get  subscribers 
to  publications  by  offering  to  give  away  magnificent  prises 
"  for  notliing."  He  knows  of  an  instance  whrre  a  subscriber 
waa  sufBcicutly  fortunate  to  get  a  prize.  He  was  very  much 
ehtted.  But  it  turned  out  that  the  prize  after  all  was  not 
worth  the  cirriage.  This  is  just  what  might  have  been 
expected.  Whea  every  other  dodge  has  failed  such  baits 
are  offered  to  catch  the  unwary. 

1.  B.  BALIjrT.— Consult  back  numbers  for  vamishea 

Samvxl  Wabd. — The  alteration  In  the  advertisement  paxea 
waa  made  in  obedience  to  continuous  and  repeated  soliei- 
tationa  of  subscribers.  If  the  publication  suffers,  the  sub- 
scribers will  gain. 


THE  BSOLlSa  MECHASIC  LIFE-BOAT 
FUND 

Subscriptions  to  be  forwarded  to  the  Editob,  at  SI,  Tavia- 
tock-street,  Covect-garden,  W.C. 

Amount  prevlnsly  acknowledged £Itt  13    4 

C.  E.  F.       0    «    « 

G.  Oaterell 0    10 

I.  C.  Shewan  (Sod  don.)  _ 0    10 

F.  W.W.    ,_        «        0    10 


IM  18  10 


THE  HTTBUTOIL 


Vf  ob«d1anoe  to  the  iniiKestlonR  of  a  amnber  of  readert.  wo 
li»^e  daeidetf  on  appro prlntlaK  a  portion  of  our  space  to  a  eon- 
dented  list  of  patentt  aa  nearly  at  possible  up  to  the  dnteof 
our  Issue. 


APFLI0ATION8    FOR  MnTBRS    '»ATEVT    nTUING    THB 
WEEK  BNUINO  AFUIL&.  1170. 

no  B.  a.  Katnforth,  KlnKiton-npcn-Hiill,  oontnmlnR  STOoke 

Oil  w.  MoNabb.  e,  Cambrldse-terraoe,  CUptoo,  tmprof  ementa 
In  bale-hoops 

019  R.  Sftonilers,  Oroyilon,  reoderlsf  water-tlffbt  dock  gates, 
ships'  ports,  fto 

Via  F.  J.  Upton.  IBS,  LoHK-Iane.  Bermondser,  bats 

014  i,  A.  Lnnd.  Oornblll.  keys  for  vatcbes. 

Olfi  A.  W.  K.  KoMnson,  and  F.  Wtleook,  Rochdale,  apparatus 
for  preparing  oottoa 

010  J.  Holdlns  and  J.  Kooles,  Hanehsstar.  and  W.  B.  Cooper. 
Bowden,  tSBples  for  looms 

n7  H,  Hashes,  Homerton,  redneinx  metal  rods 

018  0.  Cotton,  Nottingham,  knitted  fabrics. 

010  /.  &  PMsedolt  and  U  A.  Ultterbandt,  40.  Baatboarnt- 
terraoe,  Hyde  Fark.  manaAMtors  of  peat  oharoual 

OM  J.  FenneU.  Salfbrd.  prlvlea.  cloeets.  and  commodes 

OU  T.  A.  Hickler.  Temple,  and  W.  Uttlns.  Falssrara-rlaoe, 
Strand,  steering  sblpa 

OSS  O.  Clark.  10.  CrareD-bnUdlnCt  Drurr-lane.  beating,  oool- 
Init.  or  eraporatlng  Itqnlds 

OSS  B.  B.  Preston.  Liverpool,  eraporatlns  sugar 

014  J.  Oofleld.  ss.  Kavenharat-street,  BlrmlngluiB,  fUtenlngs 
for  braees,  belts,  bonds,  and  atraos. 

015  J.  Tlerjen,  Upper  Charles-street,  Ooswell-road.  Improrad 
•ndorslng  auunp 

006  J*  Uster,  40.  Duke-street,  Moor,  Sheffield,  knives 

917  O.  Flaehman.  Dover,  m^ttreasas 

OSS  J.  a.  Johnson.  47.  linooln's-lan-fielde.  Artificial  nial.— A 
eomannloatloa. 

on  A.  Stlefbold,  and  O.  K.  Cory.  London-Wall,  eeacertlnas 
and  aoeordlons. 

000  0.  Neeker.  Berlin,  sewfaff  "**^****— 

m  W.  Averr,  Reddlteh,  umbretlaa  and  parasots 

OB»T.J.8nlth,ieo.  Fleat-street,  maehinea  tor 
mowing.— A  eommunloaUou, 


on  J.  Srilars,  Freatott.  shaplns,  enttlng.  and  borlDjr  wood 

0S4  B.  Vonuell.  54,  Baat-street,  ifrlgbtun.  signal  aUmm  for 
railwaya 

on  O.  Parsons,  Uartoek,  fbedlng  apparatus  for  carding 
enelnea 

OSO  M.  KnowlM.  and  J.  Oontanir.  of  RIaokbum,  and  W. 
Fraiikland,  urOrlodleton,  looiuafor  weaving. 

037  J.  Capper.  Cliftou'park.   Blrkephead.  ohlmu«jr  tope  or 

msCD.  Anatln.  Nswraatle'on-Tyne.  Inhricatora 

no  A.  B.  Mela.  Ll*bi*n.  apparnMia  appiieahie  to  barrels, 
casks,  or  vesiels  for  t.h«  preservation  or  rermented  ilqiKim 

MO  P.  Tocher,  81  .feaibamptun-itreet.  Camberwell.  veitttla-, 
tlon  or  hat  I 

MI  W.  MeCraw.  f.  West  Catherine- place,  Edinburgh.  In- 
projements  In  photuKraphy 

Mt  W.  IL  Uil(e.8outhamptDn-bnlldlngR.  London,  mechanlim 
for  dimlnlsblnv  friction. —A  oomniunicaKosi 

Mn  J.  H.  Johnson,   47.  l.inooln's-icn-flelds,  preparation  of 

oinble  phnRpbatas  of  lime 

044  It.  Boott.  Addieweil.  treatmentormtnemi  nils 

MR  J.  U.  Clark,  Aberdeen,  apparatus  for  soldnrins  tin  eases 

OtO  J.  N.  Taylor,  North  UhieldB,  clirkouti  or  tools  for  draw* 
fnir  nails.  aDilcM,  and  holts  out  of  timber  or  othrr  tnatertals 

047  W.  R.  Qaelcn.  Staplntun.  chalra  and  faateninirs-rur  rails 

Oift  A.  V.  Mewttm.ea,  Chanrery-lane.  preparing  Iceland  and 
Irl»h  moes  Tor  use  as  a  food.-— A  oomtniiiiioaltou 

046  n.  A.  HudrtNrt,  Hrynkir.  ootisirnciion  of  railways 

OOOJ.  Bailey,  WHndswfirth>ruad,8urrey  apparatus  for  regit- 
teriuK  flgures  or  numbers 

S61  w.  U.  Mowbray,  Drypont,  and  J.  Vartln.  KinsBfon-iipon- 
Hull.  protecting  guods.  wares,  or  stock  In  vehicles,  and 
bnUdlnga 

06t  R.  Atkln.  Biirton-oresoent,  plait  and  nutenlnga  or  con- 
neotlons  for  jewellery 

000  S,  Drabble,  Oheeterfleld.  S.  Baworth.  Uanchestcr, 
maehinea  for  donbllng  and  splnnlnK. 

054  W.  MaoLean.  Olaaitow,  Improveacentaln  printing,  lltho- 

raphlng.  and  ilnougraphlng 

9U  F.  A.  Harrison,  and  O.  IMestland.  Birmingham,  metaUio 
ai1.)-T»trni  tvp?M'-Thif.  fnr  artJnstlnB  brapfjs.  nairteTs,  Ac 

v.'^]  [',  B.  i^Hi  luij^'itu,  H4.ikL]  J.  ^tibiL^ir,  ifi  I'r-r-kUjtt,  loiprore* 
mritia  jM  v>-i>]'kuk4£<:]iiei;^  *tri»oh  Ui  U»ut£it 

Vn7  C.  Kcwliumn-r  liuywuM^,  ho1st>ii 

ll:M>lJ.  L  \>^  >>Kroi>k4l'ikrta  ■iikpivtcK  for  botTlea.  Jai-ii,  pota 

V^H.  al.  FfiidtlBii. ',11,  Liipu«-iitr«wi.  L['4iils>Fi.  ai'[kAratl  for 
a8«i»iinr  In  tin?  pcdo-t^xMitnutiim  or  i\\o  humAtt  ticHit 

aoi>  A  V.  M^nut.tii^jHj'nELiiferr^iiM*,  impruvemuitc  lasewtng 
mjujtii  ne*,— Atoommnbli.^  Linti 

041  V.  Fkrla,  Lippor  UHnh,  I  a^lv-ih,  a^fiiicitkLt'tn  of  a  new 
maii^riH.L  Ti>  ^\vo    proiJiicLltin  of  iiliirEiituiJigif    ujjk  piad  eolld 

bylriKTirV'CmfP 

vn  \.  U'iF,  HrliitnlwflLpTUlnK  mJifhlmeji^ 

f(B -f  .i-'I'ninPB,  Oifurf  *vi]t(ni,  MerioTi.  4fTiinst^nan|s  for  the 
eafpiv  aTti  iniihV0(tL<4i>fl4a  iiif  r«i)^Hijr  p'^flmn^t^TN 

IIvhJ- Wnjifl^Lkrili.  iinnciiPBtpr,  mi    t>i^(»rFi^c<l   p^ruble  oven 

fafi  II.  Law.  lit,  Haiiex-etrcet^,  a^und^melflrt  hit  measuring 
fill  His 

OTA  Fl.  Jftclisuia,  l*arh-si)<i4r«,  L^fwl*,  drylnc  «rpiin,  malt 
room.  4pcni  m:4li  nr  htrpv,  m^itua  ur  ipen(  tu^sidfise,  wool, 
aU'l  '-jLhtrr  mihftFUic-cS 

t^  K.  Jnrk^nn,  l%rk-qii|iiarD,  Leeds.  irnprorcTiiKr  is  In  mills 
t*T  ti-iinliiUtjE  tui'l  4:rMlrili]K 

BiV(  A.  UariHhvr  mirt  J.  TAjlorr  Bury,  apraratm  t->  Ue  employed 
In  tfrfjmrlEnst  (vjltoii 

HmT    Is.  iJvMy,   Hiiry,  apiFhrntDv  firiri^ycrl    Twr  nillng  or 

La ri" h In i(  wn^enfAtirlrs 

9^1  I,  ijnnimfrpQKltl     and  J.    Q.  Riinduj-Aut^    Munebester, 

ItQiprriKliiitf  >niu-1-|liifi  r>r  tttliorn. 

9?i  w.  srEiidt.  ^iTrmrkHivter-,  ^»n?f<r  ^^H.^^i^*  i^n\  hlvnats 

jfTiff.  Ko«4lrii,  WhUstabie,  HppiUAiujI^rrvt^ttjeAtkJstowing 
tbr  tnH'i'  or  hTtllhi 

^  W.  t:  Newtuii,  A/t.Chuieisrv^Jrvnn.  mAf^LLlucry  fur  making 
horw*-iilii3e«ni!  tvU\^T  n»iia— \  eitmnrnisichtlMFi, 

f7»J.  It  CanmAJi,  riirivtoTi'htr-BTriwL,  ti^tiTnii'ifiirclen,  oon- 
slriii^Uuc  and  nuinc  l>nu:fc«ta  Ur  mha^  vUitinwi 

4:r»  K,  Thktrnt^^u,  |Jr4iifurd,  bwtiiirfb/  tjie  cij-vulsriun  of  hot 

ralfT. 

«rfl  J  ShM7W*tnn,  Urmtfonln  imprijfeni'Biri  \\^  atUlslng 
ex^nii«t  sr^am 

(i77r,  wii»nn  and  John  PachloB,  Errut,  intttrijo^^uients  In 
eq  I M  L  Ibi'  Lum  ^iid?  ^  liJ  V  i» 

(i7i4  H.  i^  T-  I'lflray,  Ulrtainvhum,  tuba  puLr<r4  Miid  screw 
sf  >«ks 

PHJ  A^M- Hotnou,  arlstdM.nni  E.  G  Smith.  KjjrifLj,  velod- 

pflilftH. 

9^11  XT.  Jolintnn,  WynU's  J'fdnt,   llttlo  Malreni.  s!iDet>metal 
SBft<tJK-tre«i 
vm  L>r  l>HaidD]ai^  HatHeld  Ferurnl,   lmprLr^aiaL>nts    in  horse- 

Sb<<c4 

\#i  W.  N\  Mfio^ariRPv.  i1l«4]rrHW.  fipw  proca«j|  fur  aissolvlog 

PMX  W.Unku'',  riraniriti^L  1^.  iVisr^nop,  nf  Lit M'^  Mi. Hon,  and 
J.  firalnge^ur  ii^rtulfur>iUiiipruti>icnff]ii.a  \n  vtii«  a«>Ma[fUOtloa  of 
kllii* 

«H4  F.  B.  A.  OlfUpr,  Rr4rf>[i[(.  nnrh-fi 

BKj  A-  wi]iit*w-r  hii^  E.  3t<iid,  UmALfordi  Bibchttiery  for 
sphminE  iii<>tTti''hi  vnEii 

owiA-  i,  .ij..,..Mij.  J'.nr,,,  .M..iu.-:4,-  mil  i.f  H,jvir.  jtikd  Btcarfo 
ac4a«  lor  inoii^c'-niti  iiujii.i.i*;  *:i-..i^M»  I[<itu  vji(U«bUuu  aud 
prt.servlng  wood  and  otiier  materials 

087  W.  It.  lAke,Koiithanipion-buildlngs,  London,  an  improved 
Ilnmlnaled  niutit  cUMk.  — Ac  itnmanlotttlnn 

088  u.  J.  liyre,  Westbourae- grove,  securing  envelopes  and 
their  ODD  tea  is 


PATBNTS  BBINQ  PBOOBBDBD  WITH. 

1810  K.  Oirden deodorizing  compound 

aSM  A.  McNeill,  a  sare  for  ships  oarrylntvalnables 

8300  W.  Thomas,  Improvements  In  nbtalnlng  power 

UOl  J.  Fofta.  machinery  for  dresiln*  flare 

nos  *.  Cotton,  machinery  for  preparing  fibrous  snbetanoes 

1401  W.C  Mann,  haU 

0400  B.  Goddard,  improved  machinery  for  pill  mass  mixing 

0410  W.  Holiitt,  and  W.  J.  Knowlee.  improvements  In 
maohinerv  for  washina 

8417  D.  Barker,  varnish  and  varnish  paints 

MIS  J.  Denis,  proditoinv  pulp  rrom  wood 

Mtt  B.  H.  Burke,  roetaillo  barrels 

MU  W.  Perkins,  riiiees,  matches.  Ao 

Mi*  J.  Onmbe.  machinery  Tur  hackliitr  (lax 

S43S  J.  put,  J.  Pitt.  B.  Pitt  and  W.  Pli*.  of  Cleckheaton 
apparatus  for  drill -cutting  and  shaping  metaU 

MS6  L.  Poohet,  dressing  stone 

&M.1  S.  Pernr,  J.  J.  Perry,  and  L.  H.  Perry,  boxes  for  holding 
various  Mttoles 

MOO.  J.  and  J.  Wood,  and  W.  H.  Wood,  ventUatlnii  hate 

M40  B.  MUhurn.andT.  Hrownine,  drying  machines 

M70  J- F.  Crease,  construction  of  tank  fill«rs 

M71  Vf  Hpence.  mannrnetureor  soda  crystals 

84M  P.  A.  H.  Langluls,  and  Thomaesln,  manurhetnre  of  sul- 
phuric acid 

8610  H.  M.  Nicbolls,  apparatus  forj  cutting  eootinuous  paper 
into  sheets 

SU3J.  P.  Alexander,  undulating  pronellers  for  steam  ships 

8011  w.  HoOeeaad  w.  MoGee,  machinery  for  doubling  and 
wtndlna  fibrous  materials 

9067  Q.  w  Hoaeyman,  preparation  for  the  removal  and  pre- 
vention ofinorustallon  in  steam  boilers 

SHI  W- Foulds,  apparatus  for  beating  feed  water.— A  com* 
munloatlon 

SflsmA.  M.  Clark.  Jacquard  appMvtns.— A  oommunloatlon 

3005  J.Smlks,  breroh-luadlng  fire-nrms 

8705  J.  Bourne,  apparatus  for  the  t)r>Kiuatlon  of  heat 

S7SS  W.  B.  Newttin.  adjusting  and  packing  the  rails  of  raO- 
ways.— A  commnnioatlon 

S7X8  W.  K.  .\ewton,  improvementa  In  formtng  thejolats  of 
t*e  '  ennanent  way  orrallwaja— A  commanieation. 

tn  W.  Weild.  maobtnery  For  winding  yarn  or  thread 

Oi  F.  H.  Xneviit,  improvements  in  shutters  and  blinds  for 
wtt  dows 

isl  a.  A.  Bonneville,  warming  and  ventilating  dose  ear- 
rf at  ea  and  bo  tt  saloons 

i!4.  T.  P.  Uwrit,  moulding  and  eomprwslnK  substanoaa  for 

ait  fiolat  mel 
10  J.  M.  Pleun<>r.  arp^rattts  far  the  treatment  of  liquid  fael 
»  J.  ^.  DroiiBOeid,  npitaraiusfor  <ri»iiina  the oanL  covered 

tur  aees  or  p  trtlonsoi  ihe  carding  euglues  employed  in   the 

I  r<  paratioa  uf  eutton 


uo  Alfred  Fryer,  preparation  and  preservation    of  aalm-il 

and  Tfjtctahle  lubstancAa  to  he  need  as  lood 
i-u  W.  Whieldan  and  J.  Beck,  oocka  and  valves 
409  J.  Hammond  apparatus  lor  wnshlnv  and  cleansingototbed 
UO  J.  J.  Aston,  propelllaic  resselsou  the  water 
065  J.  J.  Holden.  gaa  retorts 
0070.  Fowler,  smeltlnic  Iron  ore 
717  J.  Wallace,  apparatna  rordlstllMng 
70/  P.  W.  Spenoer.  Improvemenrs  in  iTmekllna 
;iM  J.  Davis  and  W.  N.  Davis,  two-furrow  piimgbs 
vOd  J.  H.  Jubnson,  tmpruvsmenislaorimplttg  maoiilnev 
hlOT.  Keeiy.  mauufaoture  of  louperl  lUbnca 
W7  U.   F.   Fatrle.  wheels    for  rail  or  tramway  looomottva 

ciiKlnes  and  oarrtegee 
mj.  W.  K.  Lake.  Unprovemanta  in  wheelafor  railway  englaea 

and  carriages 
M7  J.  B.Johnson,  fmproTements  In  looomotlon  and  tn  the 

meana  to  be  eaployad  therein 
oao  c.  J.  Kyre.  apparatus  fur  producing  motive  power 
aril  W.  U.  Lake,  fmproremeuu  In   turbine  water-wheda.— A 

communication 
871  w.  K.  Lake,  preparation  of  ammonlated  snlphorlo  aetd 

fur  the  manuraolnro  of  manure 
8S&  vr.  K.  Laae.  imDravements  In  valree.-A  eommnnleatloo 
800  U. Smith,  machinery  fOrdoubliagandwlnainx  cotton 

Persons  haviog  an  Interest  In  oppo«t*i«  any  one  of  such 
aoplleatlons  are  at  liberty  to  leave  purtleolars  In  writing  uf 
tbeir  otOsetions  U)  siioh  application  at  iiio  «aid  OOloe  of  tUa 
Cummleeloners  beluie  April  ta.  isjv. 


PATBNT8  SBALBD. 

i9S7  O.  S.  and  H.  Whilechureh.  Herle-atreet,  Unooln'a-ian- 
flelda.  ImDrovements  In  Bioves  and  llre-placea 

tKW  J.  Butcher,  Souchport,  Lanoaiter, dentist,  Improvement* 
in  rountaln  pens  ahd  pen-holders 

SMS  B.  1).  Faroot,  Boulevart  Beaumarohals,  Paris,  an  Im- 
proved mode  of  propelling  and  oenstraoting  ships  aod  boau» 
and  their  aoceisorJes 

S800  H.  Broadbent,  Islington,  Birmingham,  Improvemente  ia 
gae  guvomora 

3S70  P.  K.  Bodge.  Adan-street,  AdelphI,  0-  Hengst,  Falhan- 
road,  Obeleea.and  N.  Wilson.  lU.  Bikh  Holborn,  certain  Im- 
provemeots  In  the  manufacture  and  cementation  or  weldlnit  of 
ste^  and  iron.  Iron  aod  iron,  aod  steel  and  siesl  together,  and 
In  adapting  sucrt  improvements  to  various  nseful  pnrpoees 

t87ft  Sir  0.  T.  BrUht,  Knight,  Westminster  Ohawbera.  Tle- 
toria-street,  Improvnmenu  In  electric  telegraphs 

S870  O.  Mather  and  W,  Kosetter,  ImproTemcnts  In  warptag 
or  beaming  mschlnes 

1878  F.  P.  VllleplRue,  Brewers-lane.  Saint  Martln*s*ln.the» 
Flelde,  an  Improved  method  of  and  apparatus  for  plerelog  or 
boring  holes  In  rock,  mineral,  or  other  material  oraelBillar 
nature,  applicable  in  tunnel,  mine.  Qoarry.  and  other  vuoh 
work 

S8S1  W.  Horsfkll.  New  York,  ttnprovemente  In  maohlnety  for 
forRlnghoIts.  screws,  and  spikes 

S8M  W.  Morris.  Triangle.  UaJifax,  Tork.  worsted  splnner.and 
J. Teal.  Sowerby.  both  in  Vorkshire,  improvements  in  maohlaetr 
to  be  employed  for  oomhing  wool 

2900  J.  Ktroher,  Cannstadt.  B.  Rhner,  Stnttgard,  both  of 
Wurtemherg.  ao  Improved  black  priuUng  ink  capable  of  being 
remnved  from  paper 

280S  a.  !>iiietburst.  StookporL  Cheshire.  Improvemente  In 
funnels  or  Funnel  measures  for  the  meaanrlng  and  .pouring  of 
licioids  Into  vessels 

taw  W.  Klchardson,  Oldham,  Lannuter,  Improvemants  In 
machinery  for  burring  or  cleaning  wool,  ootton,  and  other 
fibrous  materials 

9071  J-  Halfurd.  BretteMane.  Klnvswlnford.  Rtaffhrd.  ooke 
burner,  improvemnnts  in  puddlluR  farnaoes  used  in  ibe  manu- 
tacture  of  iron  and  in  otber  reverberatnry  fumaoes 

20B8  W.  Kloen,  Birmingham,  a  new  or  Improved  method  of 
wster-ooiou  r  prt  ntln  g 

8017  H.  M.  Marsden,  Sheffleld.  York,  an  Improved  method  ot 
mannl^koturing  sheep  shears  and  tituer  artleiet  of  ouVery 

soot  U.  Jscksun  and  J.  llUey,  both  of  Oldham,  Lanoaster,  and 
G.  B.  hay.  Dtikhifleld.  Chester,  Improvemeutaln  machinery  for 
oacting,  shaping,  and  dressing  stone 

8071  A.  M.  Clark,  chancerr-lane,  Middlesex,  Improvemmte 
In  hinges  and  hinge  giuirds  fur  railway  oarriace  and  oihar 
doors,  part  of  which  improvemenu  is  applieable  for  warmiis 
and  ventilating  railway  carriages— A  rommonloatlon 

saos  B.  WIgiBll.  and  J.  Puilit,  metaUlu  ptstons  for  eam 
engines 

SOM  B.  B.  H.  Hammond,  and  B.  Hammond,  In  braech-load- 
Ing  fire-arms 

»13  A.  Coleman,  latchea  or  locks  applicable  especially  to 
railway  carriage  doors 

SOiSH.  Sohiidberg,  sigaalUng  sfiparattia  foroM  In  prtrale 
or  public  buildings 

wiB  D.  PariBh.  axle-boxea.— A  communication 

lOSi  W.  J.  Junes,  hot-water  boilers 

iWi  J.  More,  oils  for  painting  or  other  purposes 

SMO  H.  Held,  Portland  and  other  oemanle 

3»ti  W.  N.  Hartley.  whit«iimgur  bleaching  yams 

na  K.  H.  C.  Monckton,  improvements  In  raUways,  In  mottfa 
and  locomotive  power 

2000  w.  Uucolae.  securing  the  Joints  of  belts.— A  oommaui- 

CitloO 

3001  c.  L.  Page,  packlngcasrs  or  boxes  for  oontalning  bottles 

SOtO  W.  ii.  Uoblns.  syringes 

sow  T.  Uevington  and  a.  Courtanld,  and  J.  A.  Norbenr, 
machinery  tor  breaking  stone  and  ore 

3131  H.  B.  Barlow,  improvemenis  in  knitting  machlnM,— A 
oommunloatlon 

8458  J.  Speight,  apparatus  for  spinning,  twisting,  and  roving 
worsted 

8008  H.  B.  Newton,  Improvements  in  net  machines 

100  J.  Paton,  P.  Hams,  and  H.  Harris,  apparmtoe  for  geoe- 
rattngoarhonlo  acid  gas  for  exiiuotion  and  preventloaordre 

3U  J.  E.  atandfleld.  four-wheoled  oarnages 

SM  W.  £.  Lake,  sewing  machine  needles  and  needle  arms.— 
A  oommunloatlon 

810  W.  It.  Uike,  an  improved  friction  elnteh.— A  conmualsa- 
tlon 

41S  3.  W.  Dixon  and  J.  Bates,  machinery  for  filing 

474  J.  H.  Johnson,  apparattu  for  lighting,  applicable  aUo  for 
slKnalMng  purposes 

iTO  W.  ti.  Lake,  instmment  for  determining  the  altitude  ana 
senith  disiaooe  of  oelestlal  bodios 
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on  W.  B.  Hllllard,  improvements  In  skates 

MS  B.  8.  Jones,  an  improved  mode  of  aod  apparatus  for  row- 
ing boats  on  water 

HI  J.  J.  MoGomh.  an  improved  mode  of  coupling  telegraplL 
aud  other  wires.— A  oommuuteaiion 

Ml  IL  L^anham,  Improvements  la  means  or  apparatus  em- 
ployed iu  the  cure  of  smoky  chimneys 

074  H.  A.  Bonneville,  a  new  aud  improved  means  of  readlly 
igiiltlng  fuel  and  Itgntlng  fires.— A  ot^mmunloatlon 

003  P.  J.  Maiioeaux.  improvements  In  fire-arms  aud  In  appa- 
ratus for  charging  the  eame 

070  A.  V.  Newion,  improvements  in  sewing  machinery.- Ak 
com  m  iin  loation 

08S  w.  Clara,  Improvements  In  applying  and  fitting  th»  tube*, 
of  muUitubular  boilers.- A  ooramunieailon 

BD7  P.  fipenoe.  separating  sino  from  certain  ore*  or  minerals^ 
and  in  recovering  other  suhstanoes  found  thi  row>Lh 

1044  W.  li.  laake,  an  Improved  mode  of  embftttniug  or  prvaerr- 
ingdead  bodies  and  oaroaases. — A  communioatioii 

1181  A.  T.  Newton,  blowing  and  pumpmg  eugtnoa.— A  oon 
munloatlon 

977  J-  J-  Meyer  and  A.  Meyer,  an  Improved  system  of  tank 
locomotive  engine 

BOO  J.  Pickering,  improrementa  la   apppratna  (br  r^sb^ 
weights 

1000  J,  Lsdley,  apgaratns  for  spinning  wool 

lOiS  B.  Perkins,  manufacture  of  railway  orossiags 
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STBENaTH  OF  MATERIALS .• 
Br  A.  ToLHitrsiN,  JnN. 

Iy  the  nndertaking  of  the  following  chapters,  I 
h(Te  endeaTonied  to  lay  before  tboee  inte- 
rested in  the  snbject  an  elementary  treatise  on  the 
atnngth  of  materials  sufficiently  clear  and  com- 
pendious to  exemplify  the  method  of  reasoning 
in  this  part  of  applied  mechanics,  as  well  as  to  im- 
part an  accurate  knowledge  of  its  most  nseful 
propositioDi,  wich  their  application  to  practical 
purposes,  aroiding  at  the  same  time  as  fa#  as 
possible  mere  abstract  mathematioal  inrestiga- 
tions. 

Originality  is  not  assumed,  for  the  materials 
are  common  property,  and  I  have  never  hesitated 
to  consult  the  best  modem  anthorities  on  the 
snlqect.  I  may  mention  Professor  Bankine, 
Qregory,  B&bhnann,  Zenoer,  Banmgartner,  &c. 
&c.,  when  I  thonght  I  might  obtain' a  more  ele. 
mentaiy  demonstration  and  preclser  results. 

I  hope  that  I  have  duly,  yet  at  the  same  time 
honoorsbly,  availed  myself  of  the  advantages 
which  they  supply,  but  still  not  so  copiously  as  to 
diminish  the  utility  of  those  volumes,  or  to  make 
me  an  nnfiur  borrower. 

Oa  a  previous  occasion,  one  kind  of  attraction — 
vis.,  that  of  gravitation,  has  been  discussed  and 
popularly  treated,  and  pursuing  the  examination 
of  the  invisible,  active,  and  real  forces  of  nature, 
the  attraction  of  cohesion  will  next  engage  onr 
attention. 

The  term  cohemon  is  derived  from  the  Latin 
c«inr:=togeth*T,J^uidAisra=I  stick,  or  cleave.snd 
may  be  defined  as  that  force  which  tends  to  make 
the  atoms  or  particles  of  the  same  kind  of  matter 
move  towards  each  other,  and  to  prevent  them 
being  sepusfed  or  moved  asunder. 

As  examples  of  cohesion  in  daQy  Ufe^  we  may 
cite  : — 

1.  The  manufoctDre  of  gloss  vessels,  the  ma- 
terials of  which  have  been  soft  and  liquid  in  the 
furnace,  and  on  the  removal  of  the  excess  of  heat, 
have  become  hard  and  solid,  in  oansequenoe  of 
the  attractive  force  of  cohesion  bindiag  the  par- 
ticles together. 

8.  The  surfaces  of  an  apple  torn  asunder  wil  I 
not  rcidily  cohere,  but  if  out  with  a  sharp  knife 
cohesion  easily  occurs. 

3.  A  wound  produced  by  a  jagged  surface  is 
difficult,  and  takes  more  time  to  heal  than  some 
of  the  most  desperate  sabre  cuts,  the  cohesion  of 
the  sarfiuMa  of  thus  cut  flesh  being  very  rapid . 

4.  He  art  of  plating  copper  with  silver,  which 
is  afterward*  gilt,  and  then  drawn  ont  into 
flattened  wire  for  the  mannfaotnre  of  gold  lace 
and  epaulets,  commonly  called  bullion,  is  another 
example  of  the  wonderful  coheaon  of  the  prac- 
tices of  gold,  of  which  a  single  grain  may  be  ex- 
tended over  the  finest  plate  wire  measuring  845ft. 
in  length. 

Of  conise  these  examples  might  be  carried  on 
to  any  extent ;  but  as  they  are  only  inserted  to 
convey  more  readily  the  meaning  of  the  term  co- 
hesion to  the  miod  of  the  reader,  we  shall  restrict 
ourselves  to  the  above. 

The  cohesive  force  existing  more  or  less  in  all 
materials  is  not  constant,  but  varies  with  the 
catnre  of  _  the  substance  and  the  order  of  its 
atoms,  as  is  beat  shown  by  the  baming  of  argil, 
^rdening  of  steel.  Sec,  in  which  latter  cases  it 
becomes  gtvatly  increased. 

When  the  particles  of  a  body  become  separated 
through  the  action  of  external  forces,  and  the  co- 
hesive force  is  not  able  to  unite  these  again,  the 
body  breaks,  causing  those  particles  giving  way 
either  to  move  towards  or  from  each  other.  The 
greatest  or  least  force  required  to  effect  the 
above  is  termed  the  teuocity,  strength,  or  cohesion 
of  that  body  ;  the  object  of  the  present  chapter  is 
therefore  the  determination  of  this  force  in  its 
various  appearances,  especially  in  those  materials 
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with  which  the  practical  -  mechanic  has  to  deal. 
It  ia  one  of  the  most  important,  and  at  the  same 
time  difficult,  subjects  that  we  have  to  contend 
with,  owing  ohieSy  to  the  very  different  tenacities 
of  bodies  of  tbe  same  nature.  For  instance,  the 
strength  of  all  kinds  of  timber  not  only  depends 
on  the  localities  where  they  grow,  age  and 
stractnre,  temperature,  and  when  felled,  but  ex- 
perience shows  that  even  timber  obtained  from 
the  same  tree  has  not  equal  tenacity.  Something 
similar  is  found  in  iron,  whose  strength  chiefly 
depends  on  the  quality  of  the  ores  whence  ex- 
tracted on  its  manufacture,  and  lastly  on  the  pre- 
cautions taken  in  heating,  welding,  hammering, 
and  stretching  it.  Hence  all  experiments  are  not 
to  be  accnrately  relied  upon,  but  only  give  ns  the 
average  strength  of  the  respective  material. 

All  the  possible  strains  to  which  materials 
whatever  be  their  forms  and  arrangements,  can 
I>e  subjected,  may  be  classed  under  five  heads — 
viz.,  1.  Tension.  2.  Compression.  3.  Trans- 
verse strain.  4.  TorHon  or  twisting.  6.  Clip- 
ping or  shearing. 

We  shall  now  investigate  these  properties  in 
their  respective  order. 

CHAPTER  I. 
Tbkbioh. 

Tension  is  a  strain  acting  in  the  direction  of 
the  Sbres  of  a  body,  and  tending  to  pull  it 
asunder,  as  in  the  case  of  stretched  ropes,  bands, 
tic-rods,  and  chains. 

Every  body  snlijected  to  tension  may  be  con- 
ceived as  having  its  particles  arranged  in  longi- 
tudinal rows,  eaoh  particle  being  held  to  the  next 
by  some  force  which,  aa  already  mentioned,  is 
called  the  attraction  of  cohesion.  Let  us  now 
suppose  that  the  applied  strain  is  not  capable  of 
breaking  the  body,  but  if  iocreased  by  the  least 
imaginable  quantity,  a  breakage  takes  place ; 
this  strain  is  then  said  to  represent  the  absolute 
tenacity  of  that  body  ;  or,  supposing  an  iron  pillar 
is  capable  of  sustaining  16  tons  and  no  more, 
without  breaking,  we  should  call  the  absolute 
tenacity  of  that  piUar  16  tons. 

The  absolute  strength  of  the  different  metals 
is  determined  by  ascertaining  the  weight  required 
to  break  square  bars  measnring  an  inch  each 
way,  or  having  a  square  inch  of  sectional  area  ; 
the  bars  are  laid  horizontally,  and  fastened  firmly 
at  one  end,  wben  at  tbe  other  end  a  known  strain 
acting  in  the  direction  of  the  bar  is  applied, 
which  is  increased,  if  necessary,  till  the  bar 
breaks.  That  the  bar  is  not  placed  vertically  has 
also  a  reason,  for  then  additions  to  its  length 
would  increise  the  weight,  stretching  its  upper 
portion,  because  each  portion  of  added  length  be- 
comes an  added  weight  ;  and  again,  that  the  length 
of  the  bar  has  no  influence  whatever  on  the 
breaking  load  is  self  evident  ;  for  if  any  one  part 
of  its  length  is  capable  of  sustaining  tl^e  strain, 
and  the  bar  be  of  nuiform  quality,  every  other 
part  will  be  able  to  sustain  the  same  ;  we  have 
therefore  the  law  that  the  tensive  strength  of  a 
body,  noiform  in  all  its  parts,  ia  directly  propor- 
tionate to  their  transverse  area,  whatever  be  their 
figure  or  length. 

When  a  piece  of  material  is  being  tested,  two 
considerations  must  be  taken  intoacconnt,  namely, 
whether  the  piece  is  to  be  afterwards  used,  or 
sacrificed  for  the  sake  of  ascertaining  the  strength 
of  the  material.  In  the  first  case,  it  is  self  evi- 
dent that  the  testing  load  must  be  so  limited 
that  thereby  the  strength  of  the  material  is  not  in 
any  way  impaired,  tnat  is,  it  must  not  ex- 
ceed the  proof  strength.  Care  sboald  also  be 
taken  to  avoid  vibrations  and  shocks  when  the 
testing  load  approaches  near  to  the  proof  strength. 
In  the  latter  ease,  the  load  onght  to  be  increased 
by  degrees  until  the  piece  breaks.  To  obtain  a 
sufficiently  correct  result,  the  load,  when  tbe 
breaking  point  is  being  npproached,  has  to  be  aug- 
mented by  small  weights.  One  method  of  ap- 
proximately arriving  at  the  proof  strength  of 
materials  is  to  apply  a  moderate  load,  and  remove 
it,  then  applying  the  same  load  again,  and  remov- 
ing it  two  or  three  times  in  siicoession,  noticing  at 
each  time  of  application  of  the  load  the  strain  or 
alteration  of  figure  of  the  piece  when  loaded,  by 
tension,  compression,  bending,  distortion,  or 
twisting,  aa  the  case  may  be.  If  that  alteration 
does  not  tetitibly  inereate  by  repeated  application 
of  the  some  load,  the  load  is  within  the  limit  of 
proof  strength.  The  effects  of  a  greater  and  a 
greater  load  being  saceessively  tested  in  tbe  same 
way,  a  load  will  at  length  be  reached  whose  suc- 
eeasive  applicatioo  prMuoes  increasing  disfigure- 
ment of  the  piece  ;  aitd  this  load  wl!  be  gre  .ter 


than  the  proof  strength,  which  will  lie  between 
the  last  lottd  and  the  last  load  bnt  one  in  (he 
aeries  of  experiments*. 

Materials  used  in  machinety,  and  subjected  to 
tensive  strains,  ought  to  resist  the  separation  cf 
their  particles — fractore — as  well  as  any  material 
elongatioo  ;  therefore,  in  practice,  where  dura- 
bility and  adequate  strength  are  required,  it  is  ne- 
cessary to  give  the  materials  we  employ  consider- 
ably greater  dimensions  than  snch  as  would 
merely  preserve  them  from  breaking,  or  to  load 
them  with  considerably  less  weight  than  those 
which  would  tear  them  asunder.  Again,  materials 
subjected  to  considerable  strains  for  long  periods 
of  time  gradually  lose  their  tenacity,  which  must 
beprov^ed  against  when  permanence  and  st*- 
biUty  are  required. 

To  obviate  these  degradations  of  quality,  it  is 
found  expedient  not  to  load  iron  or  wood  beyond 
one-third,  copper,  brass,  orleadbevond  one-ihird. 
or  even  sometimes  one-fourth,  of  their  breaking 
strain  (ultimate  strength). 

The  following  table  contains  tbe  reaolt  of  ex- 
periments on  the  cohesive  strength  of  various  ma- 
terials. The  numbers  are  given  roundly,  and 
may  be  safely  used  in  calcnlalion,  as  they  have 
been  reduced  to  one-third  or  one-fonrth  of  their 
breaking  strength. 


Table  i. 


Name  ot 
materials 


Stren^h 

per  oq.  In. 

ot     aec- 

tional 

area 

tons  lb. 


Strcnf^h 
per  elrcB- 
Ur  in.  o( 
secUonol 
area 

tons  lb 


Alder-wood 

Apple-tree 

Ash- wood 

Beech 

Boxwood 

Brass 

Brass- wire 

Cane 

Copper,  wrought 

wire 

east 
DmI,  Christmas 
Elder 
14^Elin 
Fir 

„     Heme! 
Gold,  wire 
Hazel-nat 

19  Horse-ehestnat 

20  Iron  east,  Engl, 
hon.  east 
vert,  cost 
wrought,  Engl 
German 
Vreneh 

..  Swedish 
Iron-wire 
Larch 
Lead,  cast 
Mahogany 
Oak 
Osier 
Pear-tree 
Plane-tree 
Poplar 


Steel,  cast 
blistered 
..  shear 
Sycamore 
Teak 
Tin,  caat 
wire 


3-2 
^■2 
2-i 
\% 
27 
27 
S-1 
10 
6-0 
6.1 
3-8 
1« 
2-2 
1-4 
i'6 
1-4 

3-0 
2-0 
21» 
2-6 
2-5 
83 
81> 
87 
»7 

1« 
0-3 
11 
1-4 
2-3 
1-3 
20 
11! 
190 
198 
18S 
1-4 
2-0 
07 
0-8 


7000 

7300 

6000 

3400 

0000 

0000 

13700 

2300 

11200 

11400 

6300 

4113 

MOO 

3200 

3000 

3180 

6700 

4500 

66C0 

5600 

5700 

18400 

20000 

19600 

21800 

4060 
«S0 
2400 
3100 
5200 
3000 
4400 
2700 
44700 
44300 
41600 
»V»& 
4500 
1600 
1800 


area 
ia  sq 
in.  u> 
bear 
one 
ton 


Area 
In 
eir- 
oul&r 
in.  to 
l)ear 
one 

tuD 


173  3000045    l)'57 
118  2700  OM    Ot« 
2  12  4700,0  37   'o  4r 
212  47000-373  0 4T5 
61   UTOO 


3-93  8800»2flO 
2-20  49000-36610 


l)'2J5 
451 


1-26  2SC06'<2 
8'S  19100 

214   4700  0373 

6  52 1460olo  120 


7-41 10-000  O'OOii 
111  281U0 

0-24     500S-446 
0-86  1900U-93 
110    24000-72 

1-02  23600-75 


15-7  350COO'O5O 
15-7  3a0CO,O-O5O 
14-5482500  0054 

1'7I    35aOjO-50 
0-SS   1260n-400 


0-476 


0-153 


0118 


4-3M 

0-79 

1-18 

092 


0<KH 

0-064 
0-069 

OM 
1783 


I  II 

(To  he  continued.) 


ON    CHEMICAL   SYMBOLS. 

By  Geoboe  £.  Davis. 

CHAPTER IL 

Symbols  as  applied  to  Molecular 

Steuctubb. 

MOST  of  the  elements  diflTer  from  each  other 
in  their'degree  of  chemical  force,  and  this 
force  or  power  of  the  element  was  for  some  time 
termed  its  atomicity,  but  now  that  term  has  been 
completely  superseded  by  tbe  term  equiealeneg. 

The  equivalency  of  an  element,  then,  is  that 
power  which  it  possesses  of  combining  with  other 
elements  to  become  saturated  ;  thus  a  tetrad  will 
always  exhibit  some  degree  of  chemical  force  if 
only  partly  satisfied,  but  if  the  force  is  completely 
neutralised  by  combination  with  other  atoms,  then 
a  saturated  and  comparatively  inactive  body,  taken 
as  regards  its  chemical  force,  is  fo'-msd.  Hydrogea 
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und  several  other  elements  are  moosdti — that  u, 
tlify  bareonlf  one  unit  of  chemiatl  force;  otrbon, 
on  the  contrary,  is  a  tetrad,  or  possesses  four  units 
of  force  :  therefore  carbon  is  only  saturated,  or 
its  affinities  satiafiod,  when  it  is  in  combination 
with  fonr  atoms  of  hydrogen.  When  two  atoms 
of  carbon  an  conoemed,  each  atom  exchanges  an 
affinity ;  so  thst  six  noits  of  foree  only  remain 
to  be  satnratel.  There  exist  other  series  in 
which  two  or  more  affinities  of  the  carbon  are  ex- 
changed; an  instance  of  snch^ronping  is  to  be 
found  ia  the  aromatic  series  of  aloohoU  and 
hydrides.  When  a  gronp  of  atoms  exists  which 
shows  some  degree  of  chemical  force,  then  that 
grcnp  is  termed  a  compound  radieal ;  and  its 
(Niniraleney  depends  npon  the  nnmber  of  affinities 
which  remain  nnsntisfled.  Thns  snlphar,  which 
is  an  hexad,  if  combined  with  two  atoms  of 
oxygen,  is  partly  satisfied,  leaving  only  two  units 
of  force  ;  SO,,  then,  is  a  eomponnd  radieal  of 
d}Tid  eqolTalency. 

The  marks  employed  to  represent  the  e<)aiTa- 
lence  of  an  element  or  of  a  componad  radieal  were 
proposed  by  Dr.  OJIing,  and  are  of  great  nse. 
They  oonaist  of  dMhes  or  smal]  Roman  fignros  at 
the  upper  right-hand  comers  of  the  aynrtioU.  In 
the  monads  they  are  generally  omitted,  thongh  in 
some  instanoes  they  are  used.  Thns  T  indioates 
monad  iodine;  O',  dyad  oxygen;  An'",  triad  gold; 
C',  tetrad  oarbon;  N',  pentad  nitrogen ;  and  8^, 
hexad  sulphur. 

The  elements  do  not  always  exhibit  the  same 
degree  of  chemical  force.  Thns,  in  hydrogen, 
sulphate  sulphur  is  evidently  an  hexad;  in  several 
organic  compounds  it  appears  totradic;  whilst  in 
^he  metallic  sulphides  it  acts  as  a  dyad.  From 
this  it  appears  that  snlphnr  has  more  affinity  for 
oxygen  than  for  most  other  elements,  for  under 
certain  conditions  it  will  saturate  itself  with 
oxygen,  one  atom  eombinioc  with  thvee  of  th« 
latter. 

Sodium  has  always  been  classed  as  a  monad, 
but  Wankljn  (Chem.  Neus,  pp.  29.'}  and  313,  vol. 
XX.)  tries  to  make  it  appear  trivaleat,  a  foetwhieb. 
perhaps,  wilt  explain  the  constitution  of  some  of 
the  so-called  double  salts. 

The  equivalence  of  a  radical  is  expreesed  by  the 
same  means  as  for  an  element.  The  dyad  radical 
ethylene  may  bo  formulated  thus  (C,H,)',  the  two 
dashes  showing  its  equivalency  ;  (C,H,)"'  ia  the 
triad  radical  propylenyl,  or  glyceryl. 
Those  elements  which  exhibit  an  uneven  eqni- 
'  valency,  such  as  hydrogen,  boron,  gold,  or  nitrogen, 
are  caued  perissads ;  and  those  of  oven  equiva- 
lency are  termed  artiods:  specimens  of  this  latter 
class  are  to  be  found  in  oxygen,  carbon,  and 
snlphnr. 

lo  graphic  formnlm,  of  which  we  shall  speak 
farther  on,  the  atom  is  demonstrated  by  a  circle 
containing  the  initial  letter  of  the  element,  its 
symbol ;  and  the  equivalence,  or  chemical  force, 
by  projecting  lines,  each  line  or  connecting  link 
being  equal  to  one  unit  of  chemical  force,  and 
generally  terme<l  ono  affinity. 
Symbolic  formulie  may  be  of  eeveral  kinds  :^ 
a.  Empirical. 
/3.  Bational. 
y.  Typical. 
t.  Grafkhie. 
(.  CoostitntionaL 
Empirical  formnlae  .generally  expresses  the  total 
nnmber  of  atoms  in  the  molecule.  This  is  not 
any,  or  very  little,  inconvenience  in  inorganic 
chemistry ;  but  when  considering  organic  struc- 
ture it  should  be  very  seldom  used :  in  fact,  the 
evstem  eipres*es  only  snob  data  as  would  lead  to 
the  calculation  of  the  percentage  composition  ;  it 
gives  no  due  whatever  to  the  probable  position 
of  the  atoms  in  the  molocnlo.  Hydrogen  sulphate 
is  designated  tiy  the  empirical  formula  H,SO«. 
This  dot^s  not  tell  us  whether  the  oxygen  is  totally 
or  only  partially  united  with  the  sulphur;  rational 
will  tell  us  that.  Again,  the  empirical  formula 
for  hydrogen  orthoiilicnte  is  H4Si04;  and  hydrogen 
metssiKcate,  HiSiOs:  this  expresses  nothing  mere 
th«*  the  nnmber  of  atoms  in  the  molecule.  But 
tlwM  exists  another  kind  of  empirical  formula. 
Tliis  modification  ia  not  much  used  in  mineral 
chemistry ;  it  is  the  formula  gained  by  the  ulti- 
mate analysis  of  an  orgnnic  compound.  The 
same  formula  is  gained  io  the  analysis  of  metallic 
salts,  when  the  nnmber  of  atoms  in  the  molecule 
«an  be  further  divided.  Thus  cuprous  ohlurido 
may  have  au  empirical  formala  of  CnCI,  which 
is»  niultiple  of  thoreal  formula  Cn,Cl,;  hydrogen 
dithiouate,  H,3,0„  would  have  an  empirical  for- 
mala of  Ht<0|,  which  is  obtained  by  calcnlati/^n 


from  the  percentage  composition,  but  as  it  is  a 
bibaaic  acid  we  know  that  it  must  contain  two 
atoms  of  hydrogen,  therefore  the  true  formnla  is 
H^,0.. 

In  calonlating  the  percentage  composition  fro^ 
the  Empirical  formula,  we  proceed  thus: — 

H,  ^    2  162  parts  of  hydrogen  diltiionate 

S^  =  64  contain  S  of  hydrogen,  what  will 

0,  =  98  100  contain  ? 

16a  162  parts  of  the  abeve  contain  64 

of  sulphur,  what  will  100  eontoin? 
Estimate  the  oxygen  by  difference: — 

100  X  2 

:=  X,  or  amount  of  hydrogen. 


162 
100  X  CI 


162 


=  *.  or 


salphnr. 


And 

162  -  («  +  y)  =         „         oxygen. 

On  the  other  hand  the  empiriool  ft>rm«da  may 
he  derived  from  the  percentage  composition  thns: 
The  percentage  composition  of  oalciam  eaibonate 
is:— 

Calcium       ...%       ...        40 

Carbon  12 

Oxygen        48 

100 
These  numbers,  when  divided  by    the    atomic 
weights  of   the  respective  elements,   give    the 
empirieol  formula  thus:— r 

40  -^  40  =  I  of  calcium, 
12  -r  12  =  1  of  carbon, 
and 

46  -f-  16  gtres  8  of  oxygen, 

&erefore  the  formula  would  be  CaCOi. 

Rational  formulas  gives  us  tome  clue  to  the  con- 
stitution of  a  compound,  but  often  this  is  very 
slight.  It  indicates  the  manner  in  which  a  com- 
pound is  affected  when  brought  under  the  in0uence 
of  certain  reagents,  and  as  one  compound  is 
affected  in  various  ways  it  is  certain  that  there 
must  be  several  kinds  of  rational  formulse  for 
such  a  compound.  Hydrogen  ortbosilicate  may 
he  formulated  in  either  of  the  following : — 
H4(8iO«),  SiO,(H^O)y  Si<v(H0)4  ;  the  first  ex- 
presses the  constitution  on  the  binary  theory — 
fonr  atoms  of  hydrogen  lieing  united  to  silicic 
radical  SiOd  the  second  shows  thit  it  is  a  eom- 
ponnd of  water  with  silicinm  dioxide,  and  the 
third  that  tetrad  silicium  is  saturated  with 
hydroyl. 

The  next  on  the  list  is  Typical  formulae.  This 
formnln  is  used  on  the  supposition  that  all  bodies 
may  be  represented,  and  referred  to  substances  of 
simple  origin.  There  are  five  distinct  types, 
although  some  reckon  only  fonr  ;  some,  indeed, 
reckon  more  than  five,  but  the  excess  may  be  re- 
ferred to  types  of  more  simple  origin,  or  condensed 
types. 

The  first,    or  hydrogen  type,    ia  called   the 
molecniar  type,  because  Gerhardt  placed  under  it 
the    molecules    of    the    metals  and   compoun 
radicals: — 

(H     .      /I     .      (Ag        jCN  (CH, 

)  H     '       ( I     •      ]  Ag  »     ( CN     '      )  CjH. 

Hydrogen.    Iodine.    Silver.     Cyan<ic;«n.  Allyl. 

The  hydrogen  chloride  type,  commonly  called 
tbe  hydrochloric  acid  type,  is  ranked  by  some  with 
the  above  ;  bat  it  is  a  mixed  type,  or  rather  an 
intermediate  stage  between  tbe  molecules  of  the 
chlorous  and  basylons  elements.    Thus:— 

( H  ( H  (CI 

|H     '       (01     '       tCl      • 

Chlorides,  iodides,  bromides,  and  filaoridea  ate 
represented  on  ihis  typp,  and  the  polybaloid  com- 
binations are  represented  on  what  are  termed 
oondensed  moIecuUg  :-*- 

j  H,  condensed  ,  ( Au    Oold 

1 01  molecule  '  |  CI,    tri-ehlorido 

( Hi  condensed  _  ( Pt"  PlatinHra 

( Cij  molecule  '  ( CU    tetrachloride 

{H(  condensed  ( Sb'  Antimony 

Cl(  "  molecule  "  '  '(  CU    pentachlutide 

The  third  type,  under  which  a  very  numerous 
group  of  chemical  compounds  may  be  classed,  is 
the  water  type.  To  start  from  water,  by  replacing 
an  atom  of  hydrogen  by  a  pofitive  basyl,  we  ob 
tain  a  class  of  bodies  called  hydrates.  When  we 
substitute  a  basyl  for  the  whole  of  the  hydrogen 
contained  in  the  molecule  vi  water,  we  obtain  an 
oxide  ;    when,  on  the  contrary,  the  bydrogea  is 


replaced  by  a  chlorous  element  or  radical,  we  ob- 
tain an  acid. 

The  steps  of   sobstitutian,  on  passing  from 
water  to  a  metallic  oxide,  may  be  seen  thus: — 

H  )  n 1 K  \  ^  Potassium.  K  |  „  Potassium 


H/°''»«*'^:H)0   hydrate  '  k}® 
And  the  formation  of  acids: — 

g  I  O  water ; 


oxide. 


CI  1  ^     Hydrogen 
H  )  "   hypochlorite 


Condensed  molaeulee  of  water  are  token  in  cer- 
tain case^,  such  as  forming  the  hydrate  of  a  dyad 
netal,  &c.: — 


Slo 


H|0   "'    Sl^^' 

Water  condensed 
molecule. 

«         S 


NoQ 


M' 


Ca" ;       or 
H    jo 


Oa'  I 


Calcium  hydrate. 


II 
So 


a 


s  a 

14 

»->a 


•rS 


d 


O  » 


•02 


p  a 


ea 


te'sff 


The  above  an  specimens  of  compounds  ar- 
ranged on  the  water  type,  which,  thongh  admir- 
ably suited  to  inorganic  chemistry,  is  not  suffi- 
ciently expUoit  when  applied  to  bodies  of  orgaoio 
origin  ;  for  iaftanoa,  hydrogen  ooulate  ia  ex- 
prasaed  : — 

This  does  not  give  us  its  proper  constitution,  as 
the  gronp  (C,0,)  exists  divided  in  the  molecule, 
partly  saturated  with  hydroxyl,_in  the  form  of 
oxatyl  or  earhoryl;  the  constitntioii,  then,  would 
be  J  COHO 

]  COHO 

This  miter  type  is  made  to  embraoa  a  large 
number  of  bodies,  as  by  its  means  is  domonstroted 
the  constitution  of  all  aoUs  and  oxides.  Wanklyn, 
however,  objects  to  this  on  the  grounds  that  such 
a  powerful  base  as  potash  can  never  be  formed 
from  such  a  neutral  compound  as  water.  This 
view  may  be  correct,  but  in  potash  we  have  a 
much  more  basyloos  radical  than  the  hydrogen 
in  water;  in  fact,  the  hydrogen  in  water  ia 
brought  by  Odliag  very  near  the  chlorous  elements, 
as  in  several  plociBS  in  his  Practical  (Humistry 
be  writes  water  as  hydrie  acid.  According  to 
Wanklyn's  views,  the  affinities  of  the  oxygen  in 
potassoxyl,  &c.,  are  completely  satisfied,  that 
which  holds  it  on  to  tbe  chlorous  radical  being 
the  affinity  of  the  potassium,  which  is  thereby 
saturated. 

By  giving  most  of  the  monad  metals  and 
metaUoids  a  triadic  signification,  we  are  able  to 
aisign  a  definite  formulte  for  most  of  ths  double 
salts,  which  before  had  no  form  of  classification 
A  simple  substance  is  under  our  notice  at  oooe, 
and  one  which  is  verj-  familiar— alum.  This  is  a 
double  salt,  formerly  regarded  as  a  combination 
of  two  sulphates,  and  called  the  double  lulphatr 
of  altiminivm  and  pirtatnium.  However,  there  is 
a  chloride  very  similar  in  it*  properties,  and  there 
is  no  doubt  that  there  is  a  family  likeness.  We 
miy  represent  the  chloride:— 

Air 

Al  C  01' 


and  the  sulphate 


K-j  viu 

Al(. 

All   (SOOi 

K) 
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A  lourih  type,  wbioU  is  t^  iratoenso  nse  in 
MMiiie  chemistoy,  U  th«  Mnoioaia  «yi>e,  by  -which 
aSnir  the  coartitQUon  o£  «U  th«  campottod 
oKUue  ammonias  may  ba  clearly  Bhown.  C«n- 
aensed  molecule*  are  uacd  in  this  mode  of  dem«n- 
ctr»tioii  and  cUMJftcation,  as  in  those  types  before 
shown.  An  aidition  to  this  type  is  the  ammo- 
atom  chloride  fonnnla,  or  ammonia  plus  one  atom 
o£  hydrogen  chloride.    Thns: — 

Ammonia.    Condensed  molecnleg.     Ammonmm 

cfalonue. 

The  oraanic  ammotiias  pt  amines  are  formed 
from  ammonia  by  replkclpif  an  atom  of  hydrogen 
by  an  aloAol  radical.  Xhtts,  ethylamine  is  formed 
bv  abstracting  an  atom  of  hydrogen  in  ammonia, 
mnd  inserting  the  radical  etbyl  in  its  place;  when 
two  atoms  of  hydrogen  are  replaced  by  an  rioohol 
radical,  such  as  ethyl,  then  diethylamme  is 
foimed,  and,  oonseqneatiy,  when  an  organic 
ammonia  contains  three  alcohol  raa'cals.  it 
would,  as  is  the  case  when  three  ethyl  radicals 
replace  hydrogen,  be  ciUled  trielhylamme: 


H)  CH.1 


K 


Ammonia. 


CLHs 

Trietby. 
lamioe. 


the  hydrogen  is  not  in  combination  with  the 
oxygen,  which  is  6rmly  fixed  to  the  snlphnr,  bnt 
is  in  connection  with  the  feebly-combined  atoms. 
In  representin?,  then,  the  oonstitntion  of  hydrogen 
sulphate  on  paper,  by  the  use  of  a  graphic  formula, 
we  must  bare  resource  to  some  method  whereby 
we  may. demonstrate  clearly  the  equiTalency  of 
the  constituent  elements.  The  following  is  the 
graphic  fonnnla  for  hydrogen  sulphate :— 


-0-0 


If  we  regard  potassium  as  a  triad  element,  the 
graphic  formula  would  become  : — 


H  S 
Kthy-  Diethy- 

Lunioe.  lamine. 
The  ammonitrai  chloride  ftnmtihi  shows  that 
ammonia  hM  united  with  hydrogen  chloride, 
which  is  better  represented  by  callmg  it  the 
chloride  of  a  metallic  radical,  ammonium,  in- 
stead of  an  hydrochlorate  of  ammonia.  The 
formula  shows  ns  the  existenoe  of  the  radical 
ammonium  united  with  a  chlorous  radieal,  which 
may  be  replaced  by  hydroxyl,  then  forming 
jnmnoniam  hydrtte  ;  each  atom  of  hTdro((en  csn 
be  replaced  by  an  alcohol  radical,  forming  the 
hydrate  of  an  organic  ammonium :— 

5i™°  •  11"° 

Ammonium  hydrate.  Teuetbyl  ammomum 

hydrate. 

The  utility  of  this  ammonium  formula  does  not 
stop  here,  for  by  its  means  we  may  indicate  the 
composition  of  >ho  ao-caUe4  metollammoninms, 
S8  euprammoniun  nUphatt  and  platMammanium 
cMoruU- — 


IV 


combination  nnsatiufie.l,  anl  llv  se  units  belong 
to  the  sulphur  ;  the  two  ntoms  of  oxygen,  there- 
fore, are  saturated,  and  are  tightly  held  to  the 
sulphur,  causing  the  group  to  act  as  one  atom  oi 
a  dyad  element ;  in  point  of  fact,  SOi  is  called 
snlphuryl,  and  it  is  a  dyad  radical,  and  being  a 
dyad  radical  it  is  saturated  in  hydrogen  sulphato 
by  combination  with  two  hydroxyl  radicals. 

The  following  are  specimens  o£  oonstitntional 
fornmlte : — 

<-   (HO  (HO 

<:  Uch-     ;  -^PO-'-HO   ; 

Hydrogen  Trihydrogen 

sulphate.  phosphf.te. 

Frirmnlie  and  nomenclature  are  at  the  present 
time  wofully  confused,  nearly  every  work  taking 
a  different  Tiew  of  matters.    We  can  but  hope 
tor  a  revidou  of  names  and  the  introduction  o 
some  general  system  of  chemical  formnljB. 


(KG 

^CO' 

(ko 

Passium 
carbonatit 
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And  silrer  mnst  not  be  excluded,  the  sub — or 
argentous— chloride,  instead  of  being  looked  upon 
with  doubt,  muft  be  regarded  as  a  definite  com- 
pound, in  which  the  affinities  of  the  silyer  are 
tightly  hold  together,  so  that  the  molecule  easily 
yields  metallic  silver.  The  following  would  be 
the  graphic  formula  for  this  compound  :— 


Of 


••  Fully  I 
noBt  first  I 

Vicn\i  aad  with  gteateatdHBe'nlty. 


r  to  possess, to  eommand,  t«nile  «n  object  we 
It  stodv  tt  for  lu  own  B»ke.  All  beglnnlnui. 
,  kud  It  Is  the  last  steps  that  are  ellmbod  most 


— OoETua. 


N«-S0» 


On") 


■  N»S0 


.N«C1 


Pt 
H, 

I. 

Platosammo- 
niam  chloride. 


H,  ) 

Cnprammoninm 
sulphate 

The  last  type  we  will  consider  is  the  marsh  gas 
type.  By  its  means  we  can  demonstrate  the  con- 
stitution of  nearly  the  whole  class  of  organic 
bodies.  By  starting  with  marsh  gas  we  can,  by 
the  substitnticm  of  methyl  for  hydrogen,  pass  up 
the  series  to  those  member*  of  the  group  which 
contain  many  carbon  atoma 

If  we  take  an  atom  of  hydrogen  from  marsh 
gas  and  replace  it  by  the  methyl  radical,  we  pass 
to  tho  next  in  the  series— ethyl  hydride ;  and  if 
wa  replace  another  atom  of  hydrogen  by  hydroxyl, 
we  pass  from  an  hydrocarbon  to  an  alcohol. 
AgamT^by  abstracting  hydrogen  we  can  form 
aldehydes  ;  and  by  adding  oxygen  to  the  latter, 
we  form  acids.  All  these  changes  can  be  repre- 
sented by  the  employment  of  formolic  on  the 
marsh  gas  type: — 

CHs 

H 

H 

HO 

Kch'yl        Ethyl        Acetic 

alcohol,    ald^yde.       acid. 

Graphic  formuls  are  seldom  seen  in  any  text- 
book on  elementary  chemistry,  but  specimens  are 
flfiTen  in  Miller's  Elenuia*  Vol.  III.;  Frankland's 
Zeeture  Jfotn  for  Okimieal  Studentt ;  and  in 
^ackiaattez'»  fyttrgtnic  Ohtmiitty.  Thisspecies 
of  formolai  is  otterly  ignored  by  some  chemi^its ; 
bat  it  most  te  remembered  that  it  does  not  intend 
to  raprescDt  the  aclnal  way  in  which  the  atoms 
are  united  in  a  molecule.  It  is  intended  to  show 
how  the  affittitiee,  or  degrees  of  chemical  force, 
are  probably  bsJanoed.  Forinstance,  in  hydrogen 
sulphate  there  are  four  atoms  of  oxygen ;  but  we 
know  they  are  not  all  combined  with  the  sulphur 
with  the  same  degree  of  force,  and  we  know  that 


-^0=0-0 


Chlorine,  in  this  case,  being  a  monad.  A  few  in- 
stances, howerer,  occur  in_  which  it  puts  forth 
chemical  force  equal  to  a  triad. 

Silicinm,  by  combining  with  hydrogen  and 
oxygen,  forms  an  acid  called  Hydrogen  orthoHli- 
eate.  The  constitution  of  this  acid  is  shown  as 
foUows,  in  a  graphic  formula :  — 


-0-0 


C; 


Carbon,  being  also  a  tetrad,  is  supposed  to  form 
an  aeid  analogous  with  the  abore,  called  hydrogen 
ortbocarbonate,  H4C04{  the  normal  hydrogen 
carbonate  being: — 


From  the  abore  fonnnlje,  and  by  the  careful 
study  of  molecular  structure,  the  result  of  oxa^t 
experiment,  may  be  deduced  another  kind  o: 
formula,  which  is  called  Constitutional. 

This  kind  of  formula  determines  the  combina- 
tion by  radicals,  the  groups  breaking  off  when 
the  affinities  are  weakest  Thus,  in  hydrogen 
sulphate,  the  group  SOj  Icares  only  two  units  ol 


WE  have  brought  the  harmonium  to  tha 
particular  stage  of  construction  at  which 
it  may  be  considered  as  fully  developed  according 
to  the  intent  of  its  original  design.    It  has  variety 
and  power  ;  it  has  its  five  and  a  half  rows  of 
reeds,  each  row  possessing  distinct  qoalittes  ;  it 
has  its  second  manual,  by  which  musical  effects 
valued  by  the  artist  may  be  obtained ;  is  furnished 
with  coupling  movement ;    and  is  a  complete 
instrument  in  all  that  pertains  to  mnsioal  execu- 
tion.   It  is  a  rival  to  the  pianoforte  in  the  hands 
of  the  amateur,  and  is  the  "  concert-grand  "  of 
its  class.    In  making  such  an  allusion  wo  assume 
that  the  harmonium  we  specify  is  equal  in  point 
of  workmanship,  and  is  a  good  specimen  of  Kho 
excellence  which  skill  may  achieve  ia  the  pro- 
duction of  this  species  of  instrument.   II  the^woik 
of  an  amateur  is  taken  to  be  the  standard,  then 
the  harmoaium  should  be  placed  in  competiCi<» 
with  a  piano  of  amateur  construction'.    If^oon^a- 
rison^  are  fairly  instituted  between  the  |catdinal 
features  or  characteristics  of  the  two  instruments, 
we  have  littie  doubt  of  the  general  verdict  being 
in  favour  of  the  harmonium  on  the  gronndM  >^ 
superiority  as  a  generator  of  sounds  of  -varied 
character  and  impressive  fulness ;  setting  aside 
the  dexterity  of  the  performers  we  believe  that  it 
has  in  itself  higher  ospabililies  for  catisfying  the 
musical    susceptibilities    of    our    organisation. 
Some  will  smile  and  say,  "Of  course  yon  do;  per- 
sonal partiality  influences  such  an  expression  of 
opinion."    Doubtless,  yet  how  can  it  he  other- 
wise?   Goethe  in^iis  matnre  wisdom,  and  know- 
ing his  own  human  nature,  says,  "  I  caa  promiso 
to  be  upripht,  but  not  to  be  impartial."    A  noble, 
large-minded  utterance;  one  which  all  may  profit- 
ably lay  to  heart  and  remember.    We  cannot  be 
free  from  partiality  in  judgment  and  opinion. 
Like  will  tend  to  iU  liking.    By  our  observations 
we  would  intimate  that  we  who  give  our  attention 
to  the   harmonium,  that  amateurs  who  devote 
time  and  money  to  the  practice  or  to  >be  con- 
struction of  the  instrument,  are  driven  hy   an 
impulse  stronger  than  mere  preference  or  casual 
fancy  ;  are  impelled  to  do  so  that  we  m^  satisfy 
an  irrepressible  longing  for  qualities  of  tone,  for 
varieties  of  melodic  charms,  and  sustttined  and 
richly rooloured  harmony,  whith  we  feel  the  piano- 
forte is  wholly  inadequate  to  supply. 

As  the  representative  of  its  kind,  tbeharmovinin 
at  the  point  we  have  reached  may  be  held  to  be 
complete,  bnt  beyon4  tha  ordinary  requirements  of 
the  musioiin  there  is  a  sg  eciality  of  demnnd,  to 
meet  «hich  the  instrument  will  have  to  extend  it-s 
scope,  to  take  new  nink,  and  invade  by  ronsent 


•  The  copyrlRht  of  these  letters  1»  reeerve'i  bjr  tlip 
Author.  Tliey  were  oommenced  in  01,  snd  conUnn('<l 
in  No«.  »»,  W*.  100,  105,  1P»,  )1«,  118.  181,  ISli,  132,  l;V4. 
l:«t,  141,  ISl,  15.3, 168,17:?,  ISO,  190,  allot  whldiiurc  lo U- 
hid  except  No.  98. 
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the  prjTince  of  the  organ.  Many  oliangos  of  plan 
and  purpose  become  oxprdient ;  to  fnl6l  the  dnties 
of  its  higher  state,  ezpenJiiare  on  a  grander  scalo 
ia  inevitable,  we  must  set  op  additional  sound- 
boardg,  increase  the  nambers  of  the  rows  of  tecds, 
provide  ampler  reservoirs,  and  lay  down  a  fnll 
scale  of  German  pedxls — the  pedals,  the  ambition 
of  every  musician,  the  organist's  own  inalienable 
estate,  th^  broad  dominion  of  his  pride. 

"  How  many  rows  of  rceda  can  I  have  in  an 
harmonium?"  is  the  first  qneatioa  that  presents 
iti>elf  to  the  enthnsiost  who  happens  to  possess  a 
roll  of  bank  notes.  It  would  not  be  oonrteous  to 
reply,  "  Astnany  rooms  as  yon  can  in  a  house  that 
you  contemplate  building,"  knt  in  truth  the  whole 
question  is  one  of  expense  in  relation  to  compa- 
rative ntility.  If  tlie  space  to  be  occupied  is 
limited  to  a  small  ares,  the  increased  number  will 
so  eat  up  and  cramp  the  space  that  comfort  and 
convenience  will  be  sacrificed.  In  the  attempt  to 
do  too  mnch  in  limited  compass  or  with  restricted 
means,  real  worth  will  be  swallowed  np  in  display. 
Everything  depends  on  judiciousness  in  plan. 
Additional  rows  of  reed^<  demand  extra  space,  not 
alone  for  the  sake  of  mechanical  facilities  of 
arrangements,  but  for  Dicir  exercise  of  power. 
Unless  there  is  ample  room  for  the  expansion  of 
tone,  a  lariie  instrument  will  be  a  ver}'  lame  and 
impotent  affair.  Given,  space,  money  and  time, 
skill  and  experience,  and  it  would  be  difUcalt  to 
fix  a  limit  to  the  musical  effects  possible  to  the 
harnoninm.  Let  us  restrain  ourselves  to  an 
average  want — ^namely,  an  instrument  with  snf- 
licient  volume  of  tone  to  affonl  to  the  organist  a 
means  of  estimating  at  home  the  charooter  of  the 
music  as  he  wilt  give  it  npon  the  organ;  that  this 
volume  of  tone  shall  be  capable  of  every  grxdation 
of  light  and  shade,  ranging  from  pianissimo  to 
fortissimo,  and  shall  be  separable  in  distinct 
varieties  of  quality.  With  the  swell  manual  and 
the^iedals,  the  harmoninm  is  then  qualified  fur 
Tendering  a  faithful  copy  of  the  organ's  music. 

The  additional  sound-bound  and  reeds  shall 
first  receive  attention.  The  illustration  shows  on 
upper  sound- bound  with  three  rows  of  reeds. 
These,  we  think,  will  fnlly  meet  the  conditions 
stated,  not  too  many  to  be  cumbersome  by  the 
extra  size  Of  instrumeit  they  involve,  and  yet 
sufficient  for  the  end  in  view.  Fonr  and  half  rows 
ef  reeds  on  the  lower  maonal,  three  rows  on  the 
upper  manual,  and  two  rows  on  the  pedals.  Well 
planned  and  skilfully  carried  ont,  this  instrument 
will  possess  a  graodenr  of  tone  fitting  it  to  be  the 
substitute  for  the  organ,  and  affording  the  means 
of  a  daily  familiarity  with  the  work.s  written  for 
the  king  of  instramcots,  the  practice  in  which  the 


musician  never  ceases  to  covet  opportnnitio)  f  or 
at  his  own   horn  e. 

A  large  inistru  m  nt  like  this  w  11  be  two  feet  six 
or  eight  inches  in  depth  from  frojt  to  back,  and  to 
economist)  space  we  Qud  it  d^nirable  to  arrange 
our  pUn  for  an  upright  gjnnJ-b'>ard  independent 
of  the  other.  T.>  maka  the  aldicio n  as  an  exten- 
sion of  the  hirizontal  sound-board  we  cbould 
encroach  on  ground  space  to  the  extent  of  quite 
another  foot.  Pew  rooms  would  afford  to  give  up 
so  much  space,  and  not  only  wonid  the  shape  of 
iustrament  be  disproportionate,  but  the  sound- 
board wonld  b3  too  ponderous  and  clumsy  for 
handling  in  tuning  and  adjusting.  Free  access 
to  every  part  we  must  have,  and  with  as  little 
displacement  as  possible.  So  we  place  it  npright 
and  fix  it  to  a  back-board,  contriving  that  it  shall 
swing  on  side-pins  or  screws,  and  yet  when  closed 
shall  press  tightly  against  the  back-board,  with  a 
roll  of  wad  intervening  to  make  it  air-tight,  and 
also  in  the  same  way  press  npon  the  trnnks  which 
are  carried  np  from  the  v  ilve-board  to  meet  it. 

You  will  notice  that  there  is  a  side-iron  project- 
ing at  the  bottom  of  the  sound-board,  by  which  it 
is  screwed  to  the  side  of  the  case.  It  the  height 
is  sufficient  to  allow  the  lifting  np  of  luwersonnd- 
bonrd,  then  this  plan  may  be  allowed,  but  other- 
wise it  will  be  better  to  slot  or  cut  the  side-iron 
np  to  the  bole,  so  that  the  sound-boird  shall  be 
capable  of  being  lilted  off  the  screw-pins  when 
requisite  to  have  it  out  of  the  way  for  operations 
on  the  lower  portions  of  mechanism.  It  can  be 
taken  away  in  a  moment  when  the  upper  hooks 
that  fasten  it  are  released.  The  manual  itself 
should  be  arranged  that  it  may  be  disengaged, 
taking  with  it  that  portion  of  the  action  work 
which  is  made  a  fixture  to  its  frame ;  this  consists 
of  a  stout  bar  and  action-rail,  with  its  series  of 
right-aigled  levers,  caUod  "squares,"  although 
when  shaped  they  look  more  like  triangles  or 
cranks,  each  having  a  spring  keeping  it  down  on 
the  resting-rail,  which,  as  you  will  see,  prevents 
its  descent  below  a  determinate  level,  therefore 
preserving  the  keys  to  an  invariable  level,  their 
own  weight  of  balance  to  fore-end  keeping  them 
up  to  their  proper  contact  with  the  squares  ; 
cloth  washers  are  required,  placed  between,  to 
prevent  noise  and  abrasion  of  surfaces,  and  cloth 
aUo  along  the  rest-rail.  The  springs,  sixt;r-one 
in  number,  combined  together,  will  exercise  a 
large  amount  of  pressure,  and  need  that  the  bar 
and  action-mil  should  be  firm  enough  to  be  free 
from  any  chance  of  bending  upirard  by  the 
strain.  At  the  upper  arm  of  each  square  or 
crank  a  tapiwd  wire  passes  through,  having  a 
I  button  on  its  point,  which  can  thiu  be  screwed  np 


to  its  work  with  utmost  fineness  of  adjustment 
The  remainder  of  the  mounting  of  the  sonnd- 
lioard  corresponds  with  the  method  adopted  in  the 
horizontal  plan.  A .  toning-leather  covera  tbo 
stems,  and  beyond  that  a  cover  or  enclosure  of 
wood ,  sliding  in  grooves  or  fitted  in  any  cocveaieat 
manner  to  the  sides  of  the  case,  and  removable  at- 
pleasure  ;  this  cover  may  Mso  be  fitted  with  a 
abutter  upheld  by  a  rod  connected  with  a  stop- 
rod,  when  the  stop-rod  is  drawn,  the  lower  end  of 
the  liftiug-rod  being  thrown  out  of  the  vertical, 
allows  the  shutter  to  open  sufficiently  to  afford 
i;reaier  freedom  to  the  tone.  Another  arrange- 
ment of  shutter  and  a  different  method  of  canying 
out  several  details  will  be  given  in  onr  next.  In 
t°i>  present  plan  the  admission  of  wind  is  by 
iruoks  at  either  end  of  sound-board ;  by  this  we 
save  something  in  depth,  a  consideration  of  some 
moment,  though  it  be  only  a  saving  of  an  inch  or 
two,  and  therefore  we  present  it  first;  it  has  !ta 
disadvantages,  but  then  we  already  have  end 
space  to  spare,  the  key-blocks  of  large  instruments 
being  always  made  wide — from  fonr  to  six  inches, 
and  the  amateur  can  allow  this  excess  in  length 
often  much  more  readily  than  he  can  an  increase 
in  depth. 

Big.  2  gives  a  view  in  section  of  the  sound- 
board, showing  the  added  length  of  sonnd-board 
and  disposition  of  the  wind-way  to  each  register ; 
the  whole  face  of  these  is  covered  over  when 
finished.    The  trunks  upward  from  the  valve- 
board  will  have  to  correspond  with  Uiese.    On 
the  lop  of  the  trunk  each  division  is  to  be  sepa- 
rately wadded  or  leathered,  to  make  an  air-tight 
connexion.    Below  these  trunks  the  admission- 
valves  are  fitted  on  the  under  side  of  sound-board, 
in  the  same  manner  as  the  valves  belungiiiK  to 
lower  sound-board,  and  actuated  in  a  precisely 
similar  way  by  ctop-rodi  and  levers,  presenting 
no  complexity  for  tne  consideration  uf  the  ama- 
teur, and  therefore  needing  no  fiuther  exp  auation. 
It  cannot,  however,  too  strongly  be  pressed  npon 
his  attention,  that  with  the  enlargement  of  his 
aims    the    tax    npon  his  skill,  ingenuity,   and 
,  patience  will  increase  in  compound  proportion  ; 
I  the  multiplicity  of  details,  the  relations  of  the 
various  portions  of  the  mechanism  each  to  each, 
and  each  again  to  the  whole,  will  demand  from 
him  great  watchfulness,  and  an  accuracy  whicli 
the  constructor  of  smaller  instruments  is  never 
called  npon  to  display.    Those  who  have  never 
undertaken  snch  v^rk  cannot  imagine  the  amonnt 
of  patience  aud  sagacity  they  will  be  called  npon 
to  exercise  before  they  can  bring  their  task  to 
even  an  approximately  satisfactory   condition. 
It  may  no  doubt  appear  to  most  amateurs  that  the 
building  of  a  large  instrument  is  only  a  multipli- 
cation of  the  work  of  small  |ones — a  question  of 
time  and  expenditure  which  depends  solely  on  his 
own  good  pleasure.    Speaking  from  experience 
we  know  differently,  and  do  not  say  so  to  dis- 
courage yon  in  the  attempt,  but  rather  to  incite 
you   to  energy   and  perseverance,  under   a  fnll 
sense  of  the  high  task  undertaken,  and  anxions 
also  to  give  you  the  assurance  that  success,  when 
achieved,  amply  repays  for  all  the  labour  and 
patient  care,  and  thoughtful  endurance.    Love 
your  work  for  itself,  not  for  the  show  yon  c»n 
make  of  it. 

Of  the  characteristics  which  it  is  desirable  the 
resisters  of  npper  manual  should  possess,  whether 
treated  as  the  correlative  of  the  sweJl  organ  or 
of  the  choir  organ,  we  shall  speak  in  another 
chapter. 

(To  be  cintiuwd.) 


HALLEVS  COMET. 

(Concluded  from  page  79.) 

By  Omicbon. 

IT  will  have  been  noticed  in  giving  the  history 
of  the  comet,  that  from  the  time  of  the 
discovery  of  its  periodicity  till  its  final  disappear- 
ance, the  name  of  no  English  astronomer  is 
mentioned  as  taking  part  in  the  interesting  cslcu- 
lations  connected  with  it.  In  the  last  fact  that 
we  have  to  relate  concerning  the  theory  of  the 
comet,  however,  one  of  our  countrymen  has  div 
tinguished  himself  in  no  moderate  degree.  The 
able  Superintendent  of  the  A'auHcal  Almanac  at 
that,  date  applied  himself  to  the  task  of  computing 
en  ephemerig  of  the  comet,  "  the  most  extensive 
in  its  plan,  and  the  most  accurate  in  its  execution, 
that  the  world  has  ever  seen.    Valuable  as  it  - 
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will  be  to  tbe  pbysiciil  a«tronomer  o£  the  present 
Jty,  it  will  be  mnob  more  lio  to  thoce  that  «h«ll 
liiscQss  the  obwmttions  of  tbe  jeu  1911."  With 
this  remark  from  the  lacld  acoonnt  the  Attrono- 
mer  Royal  has  given  of  the  theory  of  the  comet, 
in  the  "  Memoirs  of  the  Astronomical  Society," 
and  thecatefnl  study  of  which  we  reoommrnd  t<> 
every  reader,  we  quit  this  portion  of  the  snbjeet, 
and  adJrMs  ourselves  to  consider  the  history  of 
the  comet  previously  to  the  discovery  of  its 
periodicity. 

In  orrier  to  diKover  whether  the  comet  has  been 
observed,  or  rather  noticed,  at  the  times  of  its 
arrival  at  perihelion,  prerioosly  to  the  iliscovery 
of  its  elliptic  motion,  it  will  not  be  Bufficient  to 
examine  the  meagre  records  of  astronomy,  an 
they  have   been   preserved   to  us.    Fingr^   has 
remarlced  in  his  valuable  "  Cometograpbie,"  that 
comets  were  regarded  not  as  objects  to  be  ob- 
served, bnt  as  signs  to  be  remarked,  and  to  be 
compered  with  events  ;  and  that  in  cooaeqnence 
the  history  and  chronicles  of  every  country  and  of 
every  age  were  the  most  fraitful  sources  of  infor- 
nstion,  and  which  it  was  tbe  most  esseniial  to 
examine.    Nnmerons difficulties  beset  the  patient 
investigator  of  these  ancient  records.    Tlie  very 
slight  distinction  that  is  drawn  between  conieis 
and  meteors,  the  eccentric  and  ridiculons  method 
of  describing  the  appearance  presented,  the  fre- 
quent errors  that  the  observers  have  made  in  their 
rough  observations    of   the    comet    ainon;{    the 
constellations,  are  a  few  of  the  troablea  that  must 
be  carefully  pnt  aside  by  him  that  sbiill  attempt 
tocnntvel  the  mysteries  that  surround  the  writings 
of  tbe  middle  ages.    Another  circumstance  that 
tends  (o  spread  a  degree  of  doubt  over  the  motions 
of  this  comet  is  the  varying  deqree  of  brightness 
that  it  has  presented  at  its  different  apparitions 
in  modem  times.     In  1682,  it  appears  to  have 
presented  a  very  brilliant  appearance,  while  in 
1607.  and  1759,  the  brilliancy  was  lees  startling. 
In  18.15,  again,  it  was  certainly  more  conspicuous 
than  in  1759,  though  less  so  than  in  1682.     It  is 
very   possible,   therefore,   that    at  some    of    its 
retums  it  oeoaped  notice  altogether,  and  altboagh 
tbe  labours   oE  Mr.  Hind  appear  to  trsce  the 
comet  up  to  the  year  11  B.C.,  and  recognise  it  at 
every  apparition,  great  doubt  attaches  itself  to 
sowe  of  the  intervening  retums  to  the  neighbour- 
hood of  the  sun.     We  shall  therefore  only  nocioe 
those  observations  which  appear  to  refer  to  tbe 
comet  with  tolerable  certainty. 

In  1607,  which  is  the  first  date  of  its  becoming 
visible  before  tbe  time  of  Halley  and  Newton, 
sufficiently  accurate  observations  were  made  to 
enable  Ealley  to  compute  the  orbit  of  tbe  comet 
on  the   Newtonian   hypothesis,  and  it  will   be 
remembeied  that  this  apparition  taken  in  conjunc- 
tion with  the  one  immediately  preceding  and 
foUowing,  led  Halley  to  make  his  remarkable 
prediction.    Tbe  light  of  the  comet  appears  to 
have  been  "  pale  and  watery,"  and  its  courae  was 
through  the  constellations  of  Ursa  Major,  Bootee, 
Serpens,  and  Ophiuohns.    As  an  instanoe  of  the 
superstition  that  was  prevalent  at  this  period,  we 
may   remark  that  the  old  chronicles    mention 
among  the  direful  effects  that  the  oomet  produced 
"  The  death  of  the  Duke  of  Lorraine,  and  a  great 
war  between  the  Swedes  and  the  Danes.' 

The  most  careful  observer  of  the  comet  in  13S1, 
was    undoubtedly!  Appian,  of  Ingoldstixdt,   and 
from  bis  observations  Halley  has  calculated  the 
elements  of  the  orbit    Appiau  began  to  observe 
the  comet  on  the  13ih  of  August,  and  appears  to 
have  oonfinned  his  observation  till  the   23id. 
^pian  noticed  that  the  tail  was  always  tnmed 
from  the  stm,  and  that  when  the  comet's  nucleus 
sank  below  the  horizon,  the  tail  disappeared  with 
a  celfrity  as  if  some  cloud  had  suddenly  obscured 
It.    Appian'a  observations  commence  in  the  con- 
stellation Cancer,   and   are    pursued   into   Leo. ! 
The  comet  is  aaid  to  have  been  of  a  bright  golden 
colour.    A  contemporaneous  writer  remarks  that 
°°   ">•  25lh   July,   » nne  poutre  de  feu  "   was 
*'°'*'^™>*J»itwo  comets  appeared.    The  remat-k 
evidently  refers  to  a  meteor,  and  we  have  intro- 
duced it  to  convsy  aome  idea  of  the  obscurity  in 
which  the  accounts  are  involved,  and  tbe  necessity 
of  '•  sifting  '•  the  evidence  before  admitting  it  as 
an  astronomical  fact.     It  is,  however,  right  to 
say  that  Pingre  remarks  of  this  anthor,  that  it 
would  have  been  better  if  be  had  never  written, 
that  be  is  inexact  even  in  the  dates  of  eveilts  that 
happened  in  his  own  time,  and  that  he  manifests 
no  extraordinary  credulity  in  everythine  tending 
atthemarveUoos. 
The  next  previooa  iwtnro,  in  U36,  Is  a  remark- 


able one,  remarkable  for  tbe  brilliancy  of  tbe 
apparition,  and  the  terror  and  consternation  occa- 
sioned throughout  the  whole  of  Christendom. 
Tbe  tail  of  the  oomet  on  this  occasion  is  recorded 
to  have  been  upwards  of  60°  in  length,  of  a 
tlightly  curvilinear  form  like  the  blade  of  a  sabre. 
Historical  readers  will  remember  that  at  this 
period  Calixtos  IIL  filled  the  papal  chair,  and 
that  Mahomet  II.  was  at  the  zenith  of  bis 
Buccesa,  and  Chriatian  Europe  threatened  with 
tbe  inundation  of  the  Moslem  power.  A  brilliant 
comet  appearing  at  a  critical  moment  such  as 
then  prevailed  could  not  be  without  its  influence 
in  an  age  eminently  snperstitioua.  Accordingly 
the  comet  was  regarded  with  pleasure  or  dread, 
as  the  spectator  presumed  it  to  betoken  success  or 
failure.  At  Constantinople  an  eclipse  of  the 
moon,  at  the  time  that  the  comet  was  at  its 
brightest,  drew  particular  interest  to  the  pheno- 
menon, and  gave  full  work  to  the  astrologers 
of  the  period.  A  contemporaneous  writer  thus 
describes  this  peculiarity  in  the  heavens: — "  Each 
r.ight  soon  after  sunset,  a  comet  was  seen  like  a 
straight  sabre,  approaching  the  moon.    The  night 


can  scarcely  claim  a  place  in  the  Esouai 
MEOHAinc.  The  comet  at  this  apparition  wns 
regarded  as  presaging  the  conquest  of  England, 
by  William  of  Normandy,  and  one  far-areing 
monk,  probably  aware  of  the  expeoted  attack, 
apostrophised  the  comet  thus: — "There  thon  art, 
the  source  of  the  tears  of  many  mothers.  Ix>ng 
since  have  I  seen  thee ;  bnt  I  see  thee  now  more 
terrible  :  thou  thrcatenest  my  country  with  com- 
plete ruin."  • 

As  we  attempt  to  trace  the  comet  in  the  scanty 
information  that  ancient  chronicles  leave  us, 
more  and  more  doubtful  do  onr  eondnslons 
beoome.  In  980  and  91 2,  Mr.  Hind  believes  to 
detect  the  mention  of  the  comet,  but  in  837  there 
is  great  doubt  whet  her  the  comet  «as  seen.  How- 
ever in  7I>0,  M.  Langier  has  shown  with  great 
probability  that  a  very  brilliant  comet  that 
appeared  in  that  year  was  identical  with  that  ef 
Halley  ;  and  Mr.  Hind  remarks  that  the  proba- 
bility in  hiq  opinion  amounts  to  little  less  than 
certainty. 

From   the  same  conrce    that  we   derived   the 
picture  of  the  comet  as  it  appeared  in  lOef,  we 


of  the  full  moon  having  arrived,  and  then  by    present  a  sketch  of  a  comet  that  was  vieible  in 

chance   an   eclipse    having   taken 

place,  according  to  the  regular  pro- 
cess   and  circular   orbits    of    the 

celestial    lights,  as  is  customary  ; 

some  persons  seeing  the  darkness  of 

tbe  eclipse,  and  regarding  the  comet 

in  the  form  of  a  long  sword,  which 

arose  from  the  west  and  travelled 

towards   the  east,  approaching  the 

moon,  thought  that  the  oomet  in 

ihe  form    of  a    long   sword,  thus 

designated     with     regard    to    the 

darkness   of    the    moon,  that   the 

Chriatian  inhabitants  of  the  West 

had   agreed  to  march  against  the 

Turks,  and  would  gain  the  victory  ; 

bnt    the  Tnrks    also   considering 

these  things,  became  not  a  little 

fearful,  and  had  great  discussions." 

How  the  Chrivtiaus  argued  so   aa 

to    sugar  defeat  from    the   same 

cause,  history  aayeth  not,  bnt  Pope 

Calixtos  III.  enjoined   on  all  good 

Christians  a  repetition  of  the  Ave 

Maria  three  timet  a  day  instead  of 

twice,  and  composed  a  prayer  soli- 

oitiiig  protection  from  the  devil,  the 

Turk,  and  the  comet.    After  some  months  daily 

excommunication  and  cursing  the  comet  waned 

away,  and  finally  disappeared,  and  the  terror  it 

had  spread   was  forgotten,   though    the    deep- 
rooted  superstition  remained  as  firm  as  ever. 

It  would  he  to  lengthen  this  paper  to  a  tedious 
and  nnnecessary  extent  to  follow  the  history  of 
the  comet  through  the  long  interval  of  time  that 
the  inddstry  of  Mr.  Hind  has  pursued  ita  motions 
and  identified  its  appearances.  In  1378  the 
comet  does  not  appear  to  have  created  any 
surprising  effect,  and  its  return  in  1301  was 
possibly  unnoticed.  The  Chinese  and  Euro- 
pean observations,  however,  leave  no  donht  ns  to 
ita  appearance  in  1145,  when  it  was  visible 
nearly  two  months,  from  the  13th  April  to  the 
19th  Juuj.  Tbe  tail  is  said  to  have  been  10" 
long,  extending  in  a  north  westerly  direction. 

In  the  Bayeux  Tapestry  is  to  be  found  the 
representation  of  a  oomet,  which  there  is  every 
reason  to  believe  is  Halley's,  though  Mr.  Hind 
has  found  it  neoeB»ary  to  advance  the  longitude 
of  the  perihelion  30^,  to  make  tbe  observations 
accord  with  the  places  deduced  from  the  eelemnts 
of  Halley's  oomet.  We  are  able  to  give  onr 
readers  a  sketch  of  tbe  comet  as  there  exhibited, 
from  Admiral  Smyth's  "  Speculum  Hartwelli* 
anum." 


684,  wbieh  was  the  year  that  Halley's  oomet 
would  have  been  visible,  judging  by  its  period  •  I 
76  years.  The  sketch  ie  taken  from  the  old 
Nenramberg  Chronicle,^  though,  says  Admiral 
Smyth,  "  from  what  authority  the  staid  xylogra- 
phers  of  that  recondite  work  took  it,  does  not 
appear." 

The  identity  of  Halley's  comet  with  comets  of 
the  years  451  and  218,  appears  very  probable. 
Tbe  observations  are  provided  chiefly  by  Chinese 
historians  of  those  dates,  and  the  deduced 
elements  exhibit  some  considerable  marks  of 
agreement  with  the  general  orbit  of  Halley's 
comet  The  year  1 1  B.C.  is  the  most  distant  date 
to  which  Mr.  Hind  has  lanied  his  inrestigntion, 
and  tbe  comet  of  that  year  is  one  of  the  most 
certain  of  the  ancient  appearances.  All  tbe 
ciroumstances  of  the  observations  are  in  accord- 
ance with  the  motion  of  Halley's  comet,  if  the 
inclination  be  reduced  some  8"  or  9°,  an  amount 
which  the  perturbations  of  so  long  a  period 
would  be  quite  capable  of  effecting. 


Admiral  Smyth  has  given  the  full  picture,  in 
which  the  terrified  courtiers  are  represented  in 
awe-stricken  attitudea,  which,  however  interesting 
as  a  specimen  of  high  art  of  the  eleventh  century 


THE    E.VaLISH    MECHANIC 
LIFEBOAT. 

OUB  Lifeboat  Fund,  during  the  last  week  or 
two,  has  increased  but  slowly.  We  think, 
therefore,  we  are  justified  in  making  another 
appeal  to  our  readers,  especially  to  those — the 
vast  majority —who  have  not  yet  favoured  us  with 
their  subscriptions.  We  have  been  very  much 
pleased  this  week  witli  a  donation  forwarded  to 
us  by  Mr.  Hurst  of  £3  6s.,  which  is  acknowledged 
elsewhere,  and  is  sent  by  that  gentleman  as  the 
proceeds  of  a  concert  given  at  Heybridge,  near 
Maldon,  Essex,  in  aid  of  the  English  Meciiamc 
Lifeboat  Fund.  The  concert  was  given  at  the 
head-quarters  of  the  1st  Essex  Engineers,  and  was 
got  up  by  Mesars.  MuUey,  Andrews,  and  Hurst, 
in  the  employ  of  B.  H.  Beutall,  Esq.,  MP.,  of 
the  Heybridge  Iron  Woi^s.  Mr.  Hurst  has  en- 
closed us  a  very  neat  programme  of  the  proceed- 
ings, the  song  of  the  evening  being,  of  course, 
"  Man  the  Lifeboat,"  aung  by  himself.   Mr.  Hurst 
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expresses  a,  with,  wliioh  we  heartily  endone,  that 
many  oiher  lubaoriberi  may  adopt  hia  plan,  and 
that  we  reoeiTe  many  more  (abaeriptioni  em- 
bodying the  rtenlta  of  (imilar  effinttfor  the  oaiue 
of  "  oar  lifeboat."  Another  oonoert  in  aid  of  the 
fund  will  be  given  on  the  21at  init.  at  Staunton 
Harold,  Ashby-de-la-Zouche,  under  the  patron- 
age of  the  Earl  and  Oonntew  Ferreri  and  the 
Lady  Augusta  Shirley.  This  concert  has  been 
originated  by  Mr.  George  Luff. 

May  we  be  permitted,  for  onoe,  moro  directly  to 
appeal  to  those  of  our  readers  who  can  afibrd  to 
give  more  largely  ?  One  of  those  seasons  is  now 
with  us  when  it  is  especially  "  more  blessed  to 
gire  than  to  receive ;"  and  to  those  who  hare  no 
other  special  call  on  their  generosity  the  Enslish 
Mech^xic  Lifeboat  affords  a  fitting  object  for 
many  an  Kaster-offering.  We  do  not  at  all  wish 
to  have  to  beg  on  behalf  of  our  project ;  we  think 
better  of  our  subscribers,  and  beUere  that  next 
week's  list  will  justify  our  good  opinion.  The 
thousands  of  our  correspondents  who  so  gene- 
rously afford  aid  to  their  fellow-readers  which 
no  money  conld  purchase  will  not.  we  feel  sure, 
grudge  a  few  pence,  pounds,  or  ilullingi>,  accord- 
ing to  their  means,  tovarda  tke-cnue  wo  plead. 


PBOffHaSOK  StrXUET  OS  IKB 

GEOLoaKr^PBDKaas  ow  tbx  aoaaat. 

\jr  T'wad  a1a«tn»  Hilbm  Soyal  butiibiiltea, 
heiott  a  vary  luge  andtenae,  upoa  "  The  Pedisma 
of  lit*  BJonak."  air  ^ary  Bbllamt,  B^it.,  V.JLS., 
piaaided. 

Professor  Bnxhnrliqfaa  bjpaafiiig^  tiiat  Am 
now  trav«l»£aatac4ia»ifeaaa£tad6.  Biwoanair 
li>y«ai»siiipab»lMiltlnhoiiaiirof  addreanns  a 
(iitblta  audianM  «s  tb*a«lgtittf  apaeiai  aod  tfa* 
theory  of  avoIMiigB  db»  to  As  gaum  of  Charlea 
Darwin.  At  tttati  Uma  Hm  tJbasc;  waa  passing 
thiOQgli  ib>  tah4.  ftsongiL  lft»  Muggle  tot  exist- 
«iic«,  wdtiidt  a!t  yentliat  iiigpnfiiini'  ia  nature 
ham  to  nadaqgoi.  ~Oii,(dMfe  ewasfna  hs  sooeseded 
so  far  iaoravMaagiiigkira  oataaiClMw  te  paaoa 
aad  rininftuisa  Oujihlai) — la t»  a^wniiri  wbi^, 
was  toan  a  rtgosHd  doeUdtaa.  Sam  alt  waa 
cbaaged.  The  docttine  whicti  thas  waa  nafolMJy 
refuted  and  orerthrown  once  in  evwy  six  weeks 
had  since  grown  to  such  an  extent  that  it  was  now 
the  leading  doctrine  of  most  of  the  first  scientific 
men  in  Earope,  and  he  thought  it  would  be  well 
to  get  op  a  little  oon^titntional  opposition  to  its 
tenets,  for  DOW  it  entered  eran  into  the  considara- 
tion  of  its  adrersaries.  The  niaeteenth  centoty, 
a»  far  as  science  was  concerned,  would  be  known 
in  history  as  hnTini;  given  birth  to  two  doctrines 
— namely,  the  doctrine  of  the  conservation  of 
force,  and  the  doctrine  of  evolution  as  set  forth 
by  Charles  Darwin.  The  fonndatiooa  of  the  first 
of  these  theories  are  as  firmly  set  as  the  walls  of 
the  Royal  Institntion,  bnt  the  other  is  not  yet  on 
quite  such  a  stable  footing.  The  doctrine  rests 
upon  three  pillars  of  observation  and  experiment. 
The  first  of  these  is  the  productioi:  of  living  mat- 
ter from  matter  not  living ;  the  next  is  the  pro- 
(Inction  of  new  species  by  natural  selectir.n  ;  the 
third  pillnr  was  historical  evidence  of  living  ani- 
mals snoceeding  each  other  in  a  way  which  met 
the  requirements  of  the  doctrine.  When  these 
three  lines  of  evidence  were  complete,  what  waa 
now  hypothesis  would  become  theory.  Asregaids 
the  first  of  these  we  were  now  in  an  nasatittae- 
tory  state  ;  aa  regards  tbo  second,  in  spite  of  an 
cnormoun  accumolation  of  probabilities,  we  yet 
fitand  without  the  direct  production  of  a  new 
species  from  one  common  stock  ;  bat  as  regards 
the  third  point,  which  not  long  since  was  the 
weakest  of  all,  it  is  now,  in  a  sense,  the  bead  stono 
of  the  corner,  and  may  be  more  satisfactorily 
relied  upon  than  either  of  the  other  two.  The 
rocks  reveal  to  n»  transitional  forms  between  ani- 
mals now  existing  and  tho»e  long  gone,  and  yield 
to  the  philosopher  fossils  transitional  between 
groups  of  animals  now  far  apart.  At  a  lecture 
delivered  at  the  Institntion  two  or  throe  years 
ago,  he  bad  brooght  under  their  notice  forms 
transitional  between  the  widely  spread  groups  of 
birds  and  reptiles  ;  and  the  rearooing  be  then 
adduced  bad  been  rendered  stronger  by  snbss- 
<inent  observation,  more  e^dally  by  the  dideo- 
Tcries  of  Professor  Cooke,  of  Philadelphia.  What 
was  required  to  form  good  historical  geological 
evidence  f  Let  A,  B,  and  C  be  three  ^'eoiogioal 
strata,  eooh  saxMSesmve  one  older  than  the  other  ; 
and  let  X,  Y,  and  Z  bo  gronps  of  animal  forms, 
Micceeding  each  ntber.  If  he  could  show  that 
(hvre  waa  a  cradaal  progression  of  A  X  to  B  Y, 
nnd  from  B  Y  to  C  Z,  it  was  the  highest  kind  of 


proof  which  could  be  given.  But  it  is  exceed 
ingly  hard  to  find  evidence  of  this  kind  good 
enough  to  satisfy  critical  minds,  and  at  present  it 
would  be  very  injurious  to  bring  forward  evidbnce 
ef  a  less  conclusive  nature.  But  he  bad  one  par- 
ticular case  to  bring  before  them,  which  he 
thought  would  stand  any  amoont  of  worrying, 
and  tearing,  and  pnlling  about.  The  ease  in 
question  was  of  particalar  interest,  because  it  con- 
cerned on  animal  of  which  Englishmen  were 
s.xceedingly  proud,  that  is  to  say,  the  horse.  He 
was  told  that  some  among  his  listeners  wore  an 
the  look-out  for  what  are  called  "tips"  in  his  lec- 
ture—(laughter) — but  on  this  occasion  be  was 
going  to  treat  the  sobject  in  a  thoroughly  scien- 
tific way,  and  none  other.  All  animals  end  things 
which  were  yery  accurately  and  delicately 
balanced  were  apt  to  be  very  beautiful.  On  the 
same  principle  the  beanty  of  the  body  of  the 
horse  probably  has  much  to  d.o  with  its  being  one 
of  the  best  pos^ble  pieces  of  apparatus  for  run- 
ning swiftly  along  the  land.  In  many  respects 
the  orgonisatioR  of  the  borss  departed  in  an  ex- 
traordinary way  from  what  may  be  called  "  the 
average  quadruped,"  and  the  peculiarities  to  which 
he  desired  to  call  special  attention  were  those  of 
Ik*  iata  inks,  the  hind  limbs,  and  the  teeth. 
Vln*  waaoiriMd  the  "  knee"  of  the  horse  waa  in 
WiHli|  tha  woeiat  of  the  animal.  Hnman  beings 
tet  tBaabonai  in  tha  fore-arm,  and  this  waa  also 
iia  caaa  Wbk.  most  quadrupeds,  bnt  in  the  hone 
llhaaa  toaa  banes  were  completely  fused  and  bonnd 
iHgadter  into  one.  In  most  horaes  and  asses  the 
liwa>  lianas  ware  soldered  together,  and  the  abaft 
at  the  ulna  naarly  disappeared.  The  horse's  hoof 
■miawl  far  Ae  fingers  of  the  human  hand,  only 
in  tta  haaf  1000  of  the  bones  and  fingers  of  the 
hand  woia  musing,  and  the  horse  in  reality  rests 
npaa  til*  oad  of  the  nail  of  the  middle  finger. 
Wbat  baa  baaome  of  the  other  fingers  ?  Two  of 
tlMB  waca  taken  away,  and  two  of  the  other  bone'! 
wora  radnnsd  to  little  splints,  which  coald  be  seen 
ban  tfae  aatiide  of  the  horse's  foot.  "This  peon- 
Haritj  «■»  fband  only  in  these  a^mals.  In  the 
MnMaga  af  tbe  horse  the  small  bone  waa  reduced, 
oaia  maloia-levis,  and  the  middle  toe  waa  there 
wiKt  itaaail  made  into  a  hoof.  The  horse  had 
aboapecoUar  construction  of  the  grinding  teeth 
of  tile  upper  and  lower  jaw,  aome  portions  of  these 
teeth  being  harder  than  other  portions,  so  that 
each  tooth  wore  u  neqaally  in  different  parts, 
whereby  it  always  had  a  rough  surface  for  grind- 
ing purposes,  aomething  like  the  face  of  a  mill- 
stone. The  tooth  waa  composed  of  ridges  and 
pillars,  bone  and  cement,  very  curiously  arranged 
with  respect  to  each  other,  and  a  set  of  such  teeth 
made  a  very  ofRoient  mill  for  the  use  of  the  horse. 
In  a  very  young  horse — that  is  to  say,  in  a  horse  a 
toot  long,  before  it  was  bom — there  were  the 
remains  of  the  ulna  much  more  complete  than  in 
the  grown  animal,  and  in  the  young  horse  the 
rudiments  of  the  toes  were  larger  in  proportion 
than  in  the  adult  Sometimes  horses  were  bom 
with  extra  toes,  and  there  was  a  specimen  of  this 
kind  in  the  Museum  of  the  College  of  Surgeons. 
At  the  present  time  ako  there  was  a  South  Ameri- 
can pony  in  the  Victoria  Docks  with  an  extra  toe 
to  each  faoof,  and  the  toes  conld  be  felt  by  the 
finger.  If  these  facts  were  interpreted  by  the 
doctrine  of  evolution,  what  did  it  say?  It  said 
that  the  missing  toes  of  the  horse  must  have 
vanished  from  some  animal  preceding  the  horse, 
which  had  the  normal  number  of  toes,  anil  that 
the  ancestors  of  the  horse  most  at  one  time  hare 
had  the  leg  and  foot  bones  complete,  although 
these  were  blotted  out  before  the  horse  was  turned 
into  a  perfect  running  machine.  It  aloa  said  that 
at  one  time  the  toeili  of  the  horse  must  have  resem- 
bled those  of  other  herbivorous  animals.  It  also 
said  that  the  young  or  embryonic  form  often 
resembled  the  common  form  mora  than  the  adult 
aniawl  did.  The  exkai  toa^'  ia  same  «Me«^  \v» 
probably  but  aMTaasiaB  totialqq^afti 
aneoato^— aa«aMtbal«a%]l»diiBat  tiy 
npan  tWa  poia*  kira^,^  Xo«  «iu£  dU 
tology say t»aB tfeia?  Thsnaaaiutf 
were  foimAivpiaiaaiaaaB  avar  Wrwim  ruijl  Juim, 
axii  they  TTVinl  in  gr-hgi— ^f1^^tn  nf  riMMmnan 
antiquity  ;  Utaf  omH  ba  traatij  kaek  t»  pariotft 
longbafareaojtiadJaatkaaadhtaKlKWMeaf  uaa 
had  as  yat  beao  iaaai,  yat  tha  haaasa  aod  awea  of 
that  remoia  period  BtaaiBUed  ia  aoa^  every 
respect  tbfe  horses  and  asses  which  now  ran  wild 
in  many  parts  of  Asia  and  Africa.  On  going 
still  further  back  to  the  upper  mioceno  period — a 
time  when  the  world  altogether  differed  from  its 
present  condition  as  regarded  its  geographical 
features — the  horse  was  still  found  with  all  its 
present  pemliaritiee,  and  the  two  differ  from  ead> 


other  only  in  minnte  details.  Bat  aide  by  side 
with  the  remains  of  the  hons  in  this  deposit  wera 
the  remains  of  another  horse-like  creatore  called 
the  '•  hipparion"  or  "  little  horse."  As  much  was 
known  abont  the  hipparion  as  about  the  horse. 
There  was  no  break  in  the  series  of  time,  for  botb 
are  found  in  the  same  deposit  In  the  fore  limb 
of  tha  hipparion  the  leg  boaes  were  united,  hot  the 
extra  one  was  traceable,  and  the  leg  bones  wera 
nearer  to  the  average  type  ;  the  animal  also  had 
trwo  little  hoofs  or  fingers,  one  on  eaeh  side  of  the 
main  hoof,  but  they  appeared  to  have  been  of  no 
use  whatever.  The  tooth  ^was  still  very  horsey, 
but  it  was  changed  nearer* to  the  ordinary  type. 
There  was,  therefore,  in  the  upper  miocene  an 
animal  which  resembles  the  horse  in  some  parti- 
culars, and  departs  from  it  in  others.  Professor 
Huxley  continued :  Did  tfae  horse  suoceed  the 
hipparion?  W«s  it  conceivable  that  the  one 
animal  was  struck  out  of  existenae  altogether,  and 
tliat  the  other  wag  then  created  afresh  out  of 
nothing  ?  Waa  it  thinkable  ?  If  aot  be  might  as 
well  give  np  his  tlMory  altogether.  Having  pro- 
ceeded thus  far,  the  investigator  turns  with  consi- 
derable confidence  to  bis  geological  remoias  to 
look  for  the  hypothetical  anoeetor  of  the  bippo- 
lion.  This  ancestor  was  found  in  the  anchithe- 
rium,  and  its  rsmaios  were  found  in  tfae  lower 
miocene,  but  not  in  the  upper  as  yet,  so  that  there 
ia  a  greater  gap  between  the  aaohitberium  and 
the  mpparion  than  between  the  totter  and  the 
horse.  In  the  anchitherinm  the  leg  bonea  are 
still  more  separated ;  it  has  three  toes  in  the  fore 
limb,  tha  two  outside  ones  being  half  as  big  as 
the  middle  toe,  so  that  the  foot  somewhat  resem- 
bles that  of  the  tapir.  This  animal,  therefore, 
has  the  fore  foot  which  theory  |rsqnires  that  it 
should  have.  In  the  hind  leg  the  bones  are  more 
divided  than  in  the  case  of  the  hipparion,  the 
hinder  feet  have  three  toes,  and  tbe  teeth  have 
not  the  plasticity  of  those  of  the  horse,  but  ap-  . 
proaoh  more  nearly  to  those  of  tbo  ordinary  type. 
Thns  in  these  three  aaiauls  there  ore  proofs  of 
gradual  progression  in  teetb,  hind  legs,  and  fore 
legs,  all  the  rest  of  theorgaaiMtion  of  each  beii^ 
horse-like.  He  snbmitted,  tkan,  that  these  ani- 
mals fulfilled  the  eonditioiis  which  he  laid  down 
at  the  beginning  of  his  lecture,  and  that  it  waa 
impoasible  to  obtain  evidence -more  complete  in 
kind  than  this  of  the  pedigree  and  origin  of  tha 
horse.  If  a  man  aays  that  he  can  trace  his  pedir 
gree  back  to  the  time  of  the  Conquest — well,  there 
is  no  harm  in  that;  but  if  he  says  that  be  is 
descended  from  King  Artlinr  or  Noah,  the  evi- 
denoe  ia  not  worth  much.  In  like  manner  the 
history  of  the  horse  had  been  traced  by  him  in  the 
lecture  as  far  back  as  the  Conquest ;  bnt  he 
wished  to  go  a  little  further,  and  look  a  little  over 
the  edge  of  certain^,  to  get  some  idea  of  iriiBt  ia 
lying  on  the  other  side.  He  then  pointed  out  that 
in  the  eooena  period  there  are  remaiaa.of  animals 
which  are  probably  remote  anoeators  of  the  hone ; 
the  plagiolophus  minor  to  wit.  Thiaaninaal  more 
approachea  the  rodents  in  typs,  but  it  drfEits  from 
the  horse  only  in  degree,  and  not  in  kind.  He 
conelnded  by  remarking  that  if  Darwin's  doctrine 
is  mods  out  in  this  one  cose  of  the  horse,  it  is 
strong  evidence  that  similar  modtficatioos  have 
taken  plaoe  in  all  oases. 


PEOFESSOR    TYNDALL   ON    FILTERED 
AIR. 

T>B0FE9S0B  TYNDALL  has  supplemented 
XT  hit  famous  lecture  on  "Dust  ana  Disease." 
In  a  letter  to  the  Timet  he  describes  and  defines 
the  germ  theory  of  the  putrefaction  of  wounds  : 
— The  entrance  of  air  into  a  wound  (he  says)  is 
the  dread  of  the  surgeon.  When  an  abscess  is 
opened  he  must  previent  the  air  from  mingling 
with  the  blood-olots  if  he  would  avoid  putrefac- 
tion and  its  teeming  accompaniment  of  anintol- 
cuU  life.  Some  eminent  London  surgeon*  inform 
me  that  they  never  squeeze  an  absoeta,  lest  when 
the  pressure  is  relaxed  the  air  should  be  sucked 
in.  Now,  whenoe  this  dreaded  power  ?  Is  it  the 
air  itself  that  canaea  putrafaction,  or  i*  it  some- 
thing carried  mechanically  by  the  air  ?  A  fol- 
lower of  G-ay-Lussoc  would  affirm  the  foiaier ;  a 
beterogeniat  would  refer  the  animalcules  totpon- 
taneoua  generation  ;  a  holder  of  the  germ  theory 
would  ascribe  the  putrefaction  to  seeds  or  eggs 
floating  in  the  atmosphere,  and  wbtoh.  when  sown 
upon  the  wound,  sprout  into  this  orop  of  minnte 
organisms.  Do  any  data  exist  which  vrill  enaUr 
us  to  say  with  certainty  whidt  party  is  right  ?  a 
think  so.  It  would  be  very  diffiouk  to  redu/r 
tbe  purifying  power  of  pnra  air,  even  if  it  exist: 
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td  abaolttte  dcmonitration  ;  for,  however  deatued 
in   appearuice,s  stubborn  objector  might  itUI 
urge  that  the  air  waa  not  clleanaed   in  reality ; 
that  germs  exist  thougti  they  baffle  oar  attempts 
to    reveal  them.      Bat  this  difiioaltj   dose  sot 
hamper  the  other  side  ;   for  if,  natwithstaadiag 
tbe  risk  of  these  residaal  germs,  "ridbfy  pure 
air  "  omiIm  9ro*e4  incompetent  to  produe*  (fte 
phenorasaa  of  putrefsotion,  there  is  no  esltpe 
from  ;iie  inference  that,  as  reprds  the  point  to 
be  decided,  such   air  is  perfectly  filtered  ;  and 
ita  prored  impotanoa  would  be  a  demonstration 
of  the  truth  of  the  germ  theory.     By  "  visibly 
pare  air  "  I  mean  air  which,  -where  traversed  by 
a  iwwrftil    nrf  iBt«M4y-oonoentrated    beam 
of  light  in  a  ipaee  net  atharwise  illuminated, 
iweaU    no   teaoB    tt   flsattng    msMar   to    the 
•ye.    How,a(n,a«e  w»  to  rtitaia  oar  iltiiua 
air,  and,  haviag  oMainei  it,  how  are  «•  to  apply 
it  to  a  wound  aad  laix  it  effectually  wMi  the 
Uood  ?    Two  or  thMe  years  ago  an  otsw  nUun 
and  an  infcrence,  irhich,  taken  together,  reBeot 
the  highest  credit  on  his  sagacity,  were  made  and 
drawn  by  Professor  Joseph  Lister,  of  Edinburgh. 
He  found,  and  I  believe  it  is  the  universal  ex- 
perience of  surgery  to  find,  that  when  the  luag 
is  wounded  \^  Uie  spike  of  a  broken  rib,  air 
from  the  plesnl  c«vity  may  mingle  fnely  with 
the  Uood,  bA  that  putrefaotioa  iiww   ensaee. 
Here  is  the  Mtemeot  of  Professor  Lister,  abbre- 
viated, but  iahis  own  words :— "  I  have  explained 
to  my  own  ttisd  the  remarkable  fact  that  in 
simple  {ncttr»a  of  the  ribs,  if  the  lung  be  pene- 
trated by  B  Bagiiient,  the  blood  efTosed  into  the 
pleural  csrttf,  though  freely  maid  with  air, 
undergoes  no  decomposition.      The  air  is  some- 
times pumped  into  the  pleural  cavity  in   such ' 
abnodance  that,  making  its  way   through    the 
wound,  it  inflates  the  cellular  tissae  of  the  whole 
body.  Yet  this  occasions  (as  regards  patrebotion) 
■o  alarm  to  the  surgeon.     Why  air  introduced 
into  the  pleural  cavity  through  a  wounded  lung 
should  have  encb  wholly  diSsrent  effects  from 
that  entering  through  a  permanently  open  wound 
penetrating  from  without,  was  to  me  a  complete 
mystery  t&  1  heard  of  the  germ  theory  of  putre- 
faction, when  it  at  once  ooenrred  to  me  that  it 
dvas  only  natural  that  the  air  should  be  filtered 
of  germs  by  the  air  passages,  one  of  -vi^ose  offices 
is  to  arrest  inhaled  particles  of  dust,  and  prevent 
them  from  entering  the  air-oells.     In  tmth  this 
ihot  in  piBotiooI  surgeiy,  when  duly  considered, 
ailbrds  as  good  evidence  in  snpport  of  the  germ 
theory  ot  pntreiaotion  as  any  experiment  that 
caa  be  £»rmed  artificially." 

Here  is   a  sunaise  which  bears  upon  U  the 
mark  of  genius,  but  which  nevertheless  needs 
verification.    If  in  the  place  of  the  words . "  it  is 
only  natural,"  we  w«re  audiorised   to  write  "  it 
is  perfectly  certain,"  the  demonstration  would  be 
complete,    liow,  this  is  exactly  what  experiments 
with  a  beam  ot  light  enable  us  to  do.    One  even- 
iof  towards  the  doM  of  last  year,  while  pouring 
varioos  flssas  across  the  dusk  track  of  a  beam  in 
tbe  iaboratoiy  of  the   B«yal  Institution,  the 
thought  occurred  to  ma  of  disolaoing  by  my 
biwath  the  iUominated  dusk.    I  &en  noticed  for 
the  first  time  the  ertraordinary darkness  produced 
by  the  air  expind  towatds  the  end  of  an  expira- 
tion.    By  an  intentional  effort  of  expulsion  tbe 
lungs  miqr  bp  far  mote  effiaotuaUy  emptied  of  air 
than  by  ordinary  respiration ;    and  by    such  ao 
eScrt,  which  di^harges  the  air  from  the  interior 
portion  of  the  lungs  into  the  beam,  the  darkness 
a  changed  to  aheolutas  blackness.     There  is  no 
•peek  or  moto  of  maf  kiad  in  sach  air.     It  is  ■ 
true  elastic  fluid,  without  a  trace  of  cloud  or 
''otting  matter.     Thns,  by  ocular  evidenoe  we 
prove  the  filtering  power  of  the  lungs,  and  by 
the  experience  of  surgery  we  prove  the   iaeom- 
pfltsooe  of  air  so  fUtend  to  produoe  putrefaction. 
'^'^  germs  removed  by  the  prooMs  of  flltiation 
are  therefore  tin  oanae  of  the  pntiebctioD,  and 
its  aaeocistad  jtHMoBieDa  of  aaimaleole  life,  which 
vrM   te  be  dsnaostrated.     As  a  guide  to  tlM 
practical  surgeon,  the  eetabUshmeat  of  this  &ot 
is  plainiFf  of  the  vwy  highest  impoKaaca.     Pro- 
feaaor  Lister  now  anils  himself  of  the  filtering 
power  of  ootton  w«xd  in  trsattnc  a  mnaerons  dass 
of  wounds.    HeinrtdesttoyauiageniiaadbsKnt 
to  the  wool,  and  by  a  pMper  lotion  he  killa  thoee 
which  may  be  aeatteivd  on    iho  ieA.      The 
deanaed  wool  placed  upon  the  wounds  permits  of 
•  free  diifhsioa  of  <4e  air,  hut  entirely  intercApts 
tbe  germs,  and  thus  keeps  the  Mood  perfectly 
sweet.     It  is  esaentU  that  no  matter  from  t*» 
-woand  should  naoh  the  onteide  air,  ibr  such 


matter  would  open  a  highway  for  the  .animalcule 
I  may  add  that  when  the  foregoing  observations 
on  the  filtering  power  of  the  lungs  were  made  I 
had  no  tiioaght,  and  but  Uttle  knowledge,  of  tlie 

germ  theory.  Their  ndue  as  evidenoe  is  enhanced 
y  the  ooniideration  that  they  are  absolutely  ia- 
dependent  of  all  theoretic  Was.* 


PE0BABILITIE3  IN  SCIBNCE. 
(From  the  Student.) 

ALL  science  depends  npon  the  probability  of 
certain  things  being  true,  and  certain  in- 
ferences being  correct.  If  an  hypothesis  ex- 
plains a  number  of  phenomen|i  which  do  not 
appesr  to  be  susceptible  of  so  good  an  explaoa- 
tioo,  ar  of  any  explanation  at  all,  by  another 
•uposttion,  we  have  a  strong  inducement  for 
believing  it  to  be  oorreet.  Up  to  a  certain  poiftt 
ef  knowledge,  astronomical  facts  and  appearances 
were  accounted  for  to  the  satisfaction  of  acute 
minds  by  the  Ftolemaie  system,  and  in  like 
manner  a  certain  quantity  of  fact  relating  to 
light  was  explicable  upon  the  theory  of  an  emi»- 
sion  of  himinons  particles,  radiating  in  straight 
lines.  Both  these  theories  had  to  give  way  bo- 
fore  before  an  increase  in  the  number  and  kind  of 
known  phenomena  which  had  to  be  accounted 
for,  and  iihish  they  proved  incapable  of  includ- 
diug.  WMiin  limits,  which  are  perhaps  impos- 
sible to  deSae,  that  theory  ia  the  noat  probable 
whiah  explains  the  largest  numberof  phenomena, 
but  mere  qnanti^  of  this  sort  of  evidence  does 
not  alwagrs  strengthen  belief.  For  example,  our 
belief  that  the  sun  will  rise  at  the  time  calculated 
by  astronomers  to-morrow  morning  is  so  strong 
as  to  be  termed  oomfAete,  and  it  will  not  be  in- 
creased this  time  next  year,  because  there  will  by 
that  date  have  been  a  certain  number  of  addi- 
tional eoincidenoes  between  the  predictions  and 
the  results. 

In  many  oases  our  minds  are  strongly  in- 
fluenced by  the  variety,  as  well  as  by  the  quantity 
of  the  facts  wluch  a  given  theory  coordinates  in 
that  particular  manner  to  which  we  apply  the 
term  explanation.  Thus,  in  the  case  of  light, 
the  eapabili^  uf  the  aadalatory  theory  to  ex- 
plain phenomena  ef  polarisation  and  diffraction, 
as  well  as  those  of  leflMdoa  and  refraction,  adds 
much  to  its  oredibility. 

In  like  manner,  the  nebular  hypothesis  has 
grown  in  probability  by  a  snooession  of  dis- 
ooreries  and  observations  which  are  found  con- 
sistent with  it  t  but  there  is  at  present  so  much 
that  remains  unacooonted  for,  that  we  may  be 
justified  in  thinking  tiiat  this  theory  will  have  to 
be  modified,  as  well  as  completed,  before  it  can 
rsaeh  the  degree  of  probability  attained  by  the 
undnUtory  theory  of  light  Mr.  Proctor  has,  we 
Itauw,  some  interesting  speculations  on  this  sub- 
ject, which  we  hope  he  will  work  out. 

In  all  speculations  on  the  condition  of  highly 
attenuated  matter,  such  as  nabnlee,  or  oomets, 
swimming  in  the  cold  and  rare  fluid  that  occupies 
the  regions  of  space,  we  are  under  great  diffi- 
eolties  from  wast  of  analogies  to  help  us.  The 
natter  of  oemets  is  in  a  oondition  not  like  any 
thing  we  are  aoqoainted  with  in  some  important 
particulars.  Sir  John  Hertcliel  says,  "  It  is  evi- 
dent that  the  most  unsubstantial  clouds  which 
float  in  the  highest  regions  of  our  atmosphere, 
and  seen  at  sunset  to  be  drenched  in  Hgbt,  and 
to  glow  throughout  their  whole,  depth  as  if  in 
actual  ignition,  without  any  shadow,  or  dark  side, 
mast  be  looked  npon  as  dense  and  massive 
bodiae  oompaied  with  the  filmy,  and  all  but 
spiritual  textoie  of  a  comet."  In  1767,  Lexell's 
oomet  approadhed  Jupiter,  by  whose  attraction 
its  orbit  was  materially  changed,  but  its  mass  was 
so  small  that  it  was  not  able  to  produce  any 
netioeable  disturbances  in  the  little  bodies  of  the 
great  planet  satellites. 

Oometary  matter  does  not  appear  to  be  in  one 
state  only.  Sir  3.  Heieohel  aws  of  comets : — "  In 
wSX  probability  they  admit  of  great  varieties  of 
structure,  and  among  them  may  very  possibly  be 
bodiee  of  widely  different  phyrioal  constilution 
and  there  is  no  doubt  that  one  and  the  same 
oomet,  at  different  epochs,  undergoes  great 
ebsBgei,  both  in  the  disposition  of  its  nwtenab, 


*  Ihe  black  wreaths  predaoed  by  plaeioe  the  flame 
of  a  spirit  lamp  underneath  the  '.track  ot  a  Hunbeaoi 
may  now  be  clearly  tboogfh  Imperfectly  seen  In  every 
drawing-room  In  London,  Tbe  llffbt,  save  that  paas- 
te  ikroach  a  single  aptrtnn,  oa{;ht,  as  far  as  posalble, 
io  be  exclnt'ed.  A  candle  Same  also  shows  the  effect, 
bat  very  Impcrfecily. 


and  in  their  physical  state."  We  do  not  know 
matter  in  the  state  in  which  comets  must  be 
when  they  shoot  ont  their  eaormons  tails  with 
astounding  rapidity,  and  to  prodigious  lengths. 
The  ooaat  ef  1680  was  found  by  Newton  to  have 
emitted  •  twl  20,000,000  leagues  long  in  two 
days,  and  it  went  on  increasing.  lite  comet  of 
1843  was  seen  to  shoot  ont  a  nj,  or  tail,  to  the 
exteot  ef  neariy  100°  in  a  single  day,  and  upon 
this  Sir  John  Uerschel  remarks,  "  It  is  elear  that 
if  we  have  to  deal  here  with  matter,  such  as  we 
conceive  it,  possessing  inertia  at  all,  it  most  be 
under  the  dominion  of  forces  incomparably  more 
energetic  thangrafritation,  and  quite  of  a  different 
nature."  Soon  after  passing  ite  partMKon  the 
tail  ef  thb  comet  increaMd  thirty-five  million  of 
miles  a  d^.  The  emission  dt  cometary  tails 
Ukm  place  in  a  direction  oppoute  ta  the  sun,  and 
that  body  ia  presumed  to  exert  a  repulsive  force 
upon  the  matter  so  madeto  travel  with  astounding 
rapidity.  If  we  are  to  follow  analogy  and  re- 
cognise  all  the  forces  acting  npon  matter  as  modes 
of  motion  of  the  particles  thereof,  we  shall  be 
led  to  suspect  that  cometaty  matter  is  in  a  con- 
dition to  be  impressed  with  motions  different 
from  those  we  know  more  or  less  about,  as  they 
are  exhibited  in  heat,  electricity,  and  so  forth.  It 
is  obvious,  therefore,  that  when  the  spectroscope 
is  epfdied  to  a  oomet,  though  it  is  highly  probable 
that  Mr.  Haggiosis  right  in  the  conclusions  at 
which  he  hat  arrived,  we  do  not  really  know  how 
to  ooapats  tbe  probability  of  his  iatsrptetation 
of  ita  tDdicattoos  being  correct.  This  is  perhaps 
still  BON  the  case  in  titM  spectroscopic  investiga- 
tion of  ■Mbalx:.  An  indication  of  incandescent 
hydrogen,  for  example,  obtained  by  such  means, 
is  not  quite  conclusive,  and  it  is,  in  the  present 
state  of  knowledge,  impossible  to  ascertain 
exactly  what  it  is  worth. 

An  experimenter  wishing  to  obtain  a  spectrum 
of  ineanuescent  hydrogen  operates  with  a  ooil 
machine  and  a  Geiasler  tube.  He  makes  the 
rarefied  gas  lamioons  by  a  powerfol  electric  dis- 
charge, which  strongly  heats  it,  audinoomparinK 
his  results  with  those  obtaioed  with  tbe  li^t  f  i  em 
a  nebula,  two  snggeations  oconr.  First,  we  bare 
no  eridence  that  the  Inmiaons  nebula  is  intensely 
heated,  by  any  internal  action,  or  by  any  external 
foixe.  In  the  next  place  we  know  scarcely  any- 
thing abont  the  densi^  of  the  matter  that  eorm- 
posea  it  At  first  it  would  seem  that  if  ia^bAy 
heated  hydrogen  gave  a  particular  epetftmai  la 
the  laboratory  experiment,  it  waa  highly  impro- 
bable tfaatexactly  tbe  same  spectrum  shonlH  appear 
except  similarly  heated  bydrogen  wesa  its  eauee. 
The  amount  of  improbability  of  aceUantml  eo- 
incidenoe  ia  enormously  great — grsait  enough  to 
be  discarded.  'Srom  a  modetately  extensive 
range  of  experiments  we  know  that  •  eentider- 
able  number  of  the  bodies  wliich  we  call 
"  simple,"  simply  beoaasa  we  cannot,  or  luMrc  not 
decomposed  them,  aSerd,  in  the  etaUa  of  inoan- 
desoent  vi^)onr,  oharaoteristic  spectra,  arsd  from 
this  it  is  inferred  that  this  rule  holds  good  nnier 
all  circumstances.  Certain  facts  in  the  apeutiu 
of  gases  raise  some  doubts,*  bnt  it  "must  be  ad- 
mitted that  a  powerful  probability  is  established 
that  certain  nebula  are  composed  of  laminons,  if 
not  of  iooandesoent'f  gaseous  statler,  to  winch 
the  term  incandescent  is  vaamoBly  applied, 
though  before  we  know  how  to  estasaate  the 
value  of  -this  probability  we  must  see  what'Cther 
probabilities  are  raised  by  tbe  same  or  ether  re- 
searches. 

On  making  his  most  important  examinatioB  of 
a  nebnla  in  Draco,  Mr.  Hnggins  saw  thtss  isola- 
ted bright  lines,  instead  of  the  contiaaons  spectra 
given  by  stars,  and  he  said,  "  A  speotnaa  <rf  this 
character,  so  far  as  our  knowledge  at  present  ex- 
tends, can  be  prodnoed  only  by  light  which  has 
emanated  from  matter  ia  the  stats  of  gas.  The 
light  of  this  nebnla,  therefore,  was  not  emitted 
from  incandescent  solid  or  liquid  matter,  as  is 
the  light  of  the  son  aad  stars,  bnt  from  glowing 
or  luminous  gas." 

On  comparing  the  spectmm  of  nitrogon  with 
that  of  the  n^uln,  Mr.  Hnggins  xays,  "i  found 


*  "  An  apparent  exoeptloo  to  the  law  ihM  liie 
nature  of  the  spectrum  of  a  gas  rvmaius  couatant 
throughout  a  Krcat  temperature  ran^e  ou^iht  to  bo 
remarked  In  the  case  of  nltroK«n,  which  changes  the 
natme  ot  Ita  epeelram  at  a  very  blgb  tempemtore. 
This  Is  viewed  by  some  as  an  indication  that  aitrsfren 
ia  really  a  compound  body,  since  the  same  cbanee 
takes  place  In  the  spectra  ot  some  other  si»'e»,  wbicli 
we  know  to  be  compound."— Balfour  Stewart,  "  An 
Elementary  Treatise  on  lleac"  I'lUcker  bos  mtde 
important  obsorvatijna  ou  this  aubjeet. 

t  Inoaadeaceot  properly  means  being  made  white 
by  heat 


Digitized  by  kjikj 


T 

ogle 


W4 


ENGLISH  MEOHAinC  AND  MIRBOR  OF  SOIENOB. 


I. April  22,  1870. 


31 


4^ 


ss 


31 


ts 


>-- 


3B 


*5 


34 


30 


f* 


\, 


fS 


MECHANICAL  MOVEMBKTS. 


that  the  brigbteatof  the  lines  of  the  nebalae  coin- 
cided with  the  strongest  of  the  lines  thai  are 
peculiar  to  nitrogen.  It  may  be,  therefore^  that 
the  ocenrrence  ol  this  one  line  on  If  indioatee  a  form 
of  matter  more  elementary  than  nitrogen,  and 
which  onr  analysis  has  not  yet  enatiled  us  to  detect. 
In  a  similar  manner  the  faintetit  of  the  lines  was 
found  to  coincide  with  the  green  lino  of  hydrogen." 
He  adds,  "  The  middle  of  the  three  lines  wluch 
form  the  spectrum  of  the  nebnla  does  not  coincide 
with  a  Tery  strong  light  in  the  spectra  of  abont 
twenty  of  the  terrestrisl  elements.  It  is  not  far 
from  the  line  of  barium,  but  does  not  coincide 
with  it."  A  minute  naolens  of  this  nebula  ap- 
peared to  be  the  ssurce  from  whence  a  faint 
eontinuous  spectrum  was  obtained,  and  thence  It 
was  inferred  to  consists  of  opaque  matter,  which 
may  exist  in  the  form  of  an  incandescent  fog  of 
solul  or  liqoid  particles."  The  oomet  of  1866 
afforded  a  continuous  spectrum  from  its  coma, 
indicating  that  it  was  risible  by  reflecting  solar 
light ;  but  the  nacleus  was  self-laminons,  and  gave 
a  gaseous  spectrum, '-  suggesting  that  the  material 
of  the  comet  was  similar  to  the .  matter  of  which 
gaseoos  nebolte  consist." 

It  is  difficult  to  suppose  that  snch  thin  bodies  as 
eomtts  and  nebulx  can  Iceep  themselves  very  warm 
in  the  intense  cold  of  space.  From  Professor 
Tyndall's  researches,  it  appears  that  oxygen, 
nitrogen,  air  (which  is  a  mixture  of  them),  and 
hydr^en  possess  very  feeble  powers  both  of 
radiation  and  absorption.  A  heated  mass  of  these 
gases  would  cool  slowly  from  radiation,  but  a 
cold  mass  would  be  very  difficult  to  warm  by 
absorption  of  heat  radiated  from  any  other  body. 
To  retain  nebuhe  or  comets  In  a  stale  of  incandes- 
cence from  keut  would  require  conditions  that  we 
do  not  know  to  exist.  No  one,  we  :iuppoee,  would 
imagine  that  heat,  radiated  from  any  other  body, 
cjuld  keep  a  nebula  white  hot,  and  matter  in  so 
rarefied  a  state  is  not  under  fayonrable  circam- 
stanoes  far  Tiolent  cbomioal  actions,  such  as  we 
know  produce  great  eleratioa  of  temperature. 
We  may,  however,  have  recourse  to  that  refuge 
for  those  destitute  of  accurate  information — elec- 
tricity, and  assume  that  the  nebnlous  glow  which 
aots  upon  onr  spectroscopes  cumes  from  electric 
excitation.  But  if  this  be  so,  we  have  gaseous 
matter  not  heated  to  incandescence  giving  the 
same  spectrum  as  gaseous  matter  that  is  so  heated 
in  onr  laboratory  experimcnis ;  and  before  we  cim 
tell  the  probabilities  of  the  inferences  nsnally 
drawn  from  the  spectra  of  comets  and  nebnlae, 
we  must  ascertain  that  the  same  gsseous  matter 
in  these  two  conditions  would  give  the  same 
spectroscopic  results.  Any  probabilities  that 
nebaluns  matters  arc  not  incandescent  from  heat 
are  probabilities  that  the  laws  of  luminous  spec- 
tra are  not  so  simple  as  ts  be  comprised  in  the 


statements  w«  nsnally  receive,  and  aecording  to 
which  we  are  invited  to  be  believe  that  the  same 
form  of  matter  in  thi  same  condition  gives  a 
spectrum  belonging  exclusively  to  that  matter  in 
that  particular-state. 

When  we  consider  comets,  how  are  we  to  be 
guided  in  guessing  their  temperature?  The  comet 
of  1 843  went  so  near  the  sun  as  to  be  exposed  to 
47,000  snch  suns'  heat  as  we  experience  the 
warmth  of,  and  Sir  J.  Heraehel,  from  whom  we 
take  this  statement,  observes  that  the  heat 
emitted  by  the  sun  in  snch  a  position  would  be  eqnal 
to  three-and-a-half  times  that  obtained  wi'h  Par- 
ker's great  lens,  thirty-two  and  a  half  inches  in 
diameter,  when  used  with  a  concentrating  lens, 
increasingits  power  sevenfold,  and  melting  oar- 
nelian,  agate,  and  rock  crystal  with  the  solar  rays. 
The  actual  temperature  of  the  matter  exposed  to 
this  solar  glare  and  glow  wonld  depend  upon  its 
nature.  If  very  transparent  to  beat,  it  would  let 
much  through  and  retain  little.  If  the  heat  ex- 
cited other  actions,  such  as  great  expansion,  or 
other  internal  work,  all  so  employed,  wonld  not 
raise  its  temperature.  Many  comets  seem  to  grow 
smaller  as  they  approach  the  sun,  and  this  has 
been  supposed  to  arise  from  portions  being  con- 
verted into  a  more  attenuated  and  invisible 
condition.  As  they  recede  from  the  sun  they  have 
been  observed  to  get  visibly  bigger — probably 
from  condensation.  If  cometary  or  nebulous  gas 
passes  from  a  condition  the  same  as  or  like  what 
we  call  simple  gates,  to  that  of  compound  gases, 
its  powers  of  absorption  and  radiation  would, 
according  to  Tyndall's  researches,  be  enormonsly 
increased. 

Professor  Tyndall,  in  his  "  Heat  as  a  Mode  of 
Motion,"  alBrms  that  the  chances  that  iron  is  in 
the  snn  are  1,000,000,000,000,000,000  to  1,  on 
account  of  the  coincidence  of  certain  dark  lines  in 
its  apectrnm  with  certain  brigbtlines  yielded  when 
incandescent  vapour  of  iron  is  employed  as  the 
source  of  light.  This  is  put  forth  as  an  actual 
calculation.  It  may  be  actual  in  the  sense  that 
Professor  Tyndall  actually  made  it,  but  purely 
imaginary  at  the  same  time.  The  elements  for 
a  real  calculation  of  the  probabilities  are  not 
known.  Very  likely  the  prof essor  is  right  if  he 
thinks  ooly  of  coincidence  arising  from  chance, 
but  we  have  no  information  whatever  concerning 
the  probabilitieS'that  coincidences  may  result  from 
lave.  The  quantity  of  experiments  yet  made  is 
insufRcient  to  justify  such  extravagant  assertions, 
and  no  one  has  yet  arrived  at  a  law  explaining 
why  the  spectra  of  different  so-called  simple 
bodies  vary  exactly  as  is  found  to  be  the  case.  No 
philosopher  really  imagines 'that  there  are  scores 
uf  substances  which  are  really  simple,  and  if,  as  is 
.probable,  the  chemist  may  find  means  of  decom- 


posing metals,  and  certain  gases,  or  carbon,  who 
can  venture  to  predict  what  fresh  spectra  may 
appear  ? 

MECHANICAL  MOVEMENTS.* 

{Ocntinued/rom  paga  76.) 

Qi.      Deio-mki   motion.     Circular   motion 

tJ.l     is  transmitted  from  one  crank  to  another. 

32.  Intermittent  circular  motion  is  imparted 
to  the  toothed  whefl  by  vibrating  the  arm  B. 
When  the  arm,  B,  is  lifted,  the  pawl,  C,  is  rwsed 
from  between  the  teeth  of  the  wheel,  and  travelling 
backwards  over  the  circumference,  again  drops 
between  two  teeth  on  lowering  the  arm,  and  draws 
with  it  the  wheel. 

33.  Shows  two  different  kinds  of  stops  for  a 
lantern-wheel. 

34.  Eepresents  a  verge  escapement.  On  oscu- 
lating the  spindle,  S,  the  crown-wheel  has  an  inter- 
mittent rotary  motion. 

35.  The  oscillation  of  the  tappet-arm  produces 
an  intermittent  rotary  motion  of  the  ratchet-whee  I. 
The  small  spring  at  the  bottom  of  the  tappet-arm 
keeps  the  tappet  in  the  position  sliowu  in  the 
drawing  as  the  arm  rises,  yet  allows  it  to  pass  the 
teeth  on  the  retnm  motion. 

86.  A  nearly  continnons  circular  motion  is 
imparted  to  the  ratohet-wbeel  on  vibrating  the 
lever,  a,  to  which  are  attached  the  two  pawls,  >, 
and  c. 

37.  A  reciprocating  olrcnlar  motion  of  the 
top  arm  makes  its  attached  pawl  produce  an 
intermittent  oircnlar  motion  of  the  crown-ratchet 
or  rag-wheel. 

38.  An  escapement.  D  is  the  esoape-wheel, 
and  C  and  B  the  jMllets.  A  is  the  axis  of  the 
pallets. 

39.  An  arrangement  of  stops  for  a   spur-gear. 

40.  Kepresents  varieties  of  stopsj  or  a  ratchet- 

41.  Intermittent  circular  motion  is  imparted 
to  the  wheel.  A,  by  the  continuous  circular  motion 
of  the  smaller  wheel  with  one  tooth. 

i  42.  A  brake  ased  in  cranes  snd  hoisthig 
machines.  By  pulling  down  the  end  of  the  lerer. 
the  ends  of  the  brake-strap  are  drawn  towwds 
each  other,  and  the  strap  tightened  on  the  btako- 

4«.  Represents  a  mode  of  transmitting  power 
from  a  horizontal  shaft  to  two  vertical  ones  by 
means  of  pnlleys  and  a  band. 

44.  A  dynamometer,  or  instrument  used  for 
ascertaining  the  amount  of  useful  effect  given 
out  by  any  motive-power.  It  is  used  as  follows  : 
— A  is  a  smoothly-turned  puUey,  secured   on  a 


•  Estraoted  from  a  compilation  by  Mr.  H.  J.  Brown. 
Kdlior  of  the .ilmericon  ArtufOff^^  h\/  %.    T»    t\j 
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(kaft  M  near  as  ponible   to  the  motiTe-power.  ^ 

Two  h\oeka  of  wood  are  fitted  to  this  poUey,  or 

flae  blodc  of  wood  and  a  seriea  of  straps  faetened 

to  a  band  or  chain,  as  in  the  drawing,  instead  of 

a  ooramon  block.    The  blocks  or  block  and  straps 

at«  ao  arranged  that  the/  may  be  made  to  bite  or 

praia  npon  the  pulley  by  means  of  the  screws  and 

nnts  on  the  top  of  the  lever,  D.    To  estimate  the 

amonnt  of  powsr  transmitted  throngh  the   shaft, 

it  is  ody  necessary  to  ascertain  the  amonnt  of 

f  rletisa  of  the  dram,  A,  when  it  is  in  milion,  and 

the  Bomber  of  rerolntions  made.    At  the  end  nf 

the  lever,  E^  is  hnag  a  seale,  B,  in  whick  weights 

are  alaoed.  ;The  two  stops,  C,  0,  are  to  maintain 

the  lerer  as  nearly  as    possible    in    a    horizontal 

{Motion.    Now,  sappoalng  the  shaft  to    be  in 

Btotion,  the  screws  are  to  be  tightened  and  weights 

added  in  B,  ontil  the    lerer    takes    the    position 

«howB  in  the  drawing  at  the  required  number  of 

TOTolntions.    Therefore  the  nsefal  effect  would 

be  equal  t*  the  product  of  the  weights  malti plied 

by  the  velocity  at  which  the  point  of  snspeasion 

«f   the  weights  wonid  reroWe  if  the  lerer  weT« 

attached  to  the  shaft 

4S.  Bayonet  joint.  On  tumingthe  part,  A, 
it  is  released  from  the  |_-shaped  slot  in  the  socket, 
B,  when  it  can  be  withdrawn. 

C7b  be  0(>ntiiuud.i 


SCDEirOK  FOB  THE  TOTTHO. 

By  thx  Set.  E.  Ebbnav,  Oioxoowss  Collesb. 

(OMUinned  from  page  80.) 

§  IIL— IKEBTII. 

rjlUK  imlifferenoe  to  a  change  of  state  of  motion 

-*-     or  rest,  wUIob  is  obserred  in  bodies,  is 

called  Inertia.    This  property  is  of  eonsiderable 

importance, both  theoretical  and  practical.  Hence, 

in  full  form, 

THo.  I. — ^Iaws. — Here,  and  elsewhere  later  on, 
may  be  found  laid  down  aa  laws  what  do  not 
deserve  strictly  to  be  called  such.  They  are  put 
under  that  title  that  they  may  be  more  marked, 
more  attended  to,  and  better  appreciated.  The 
same  reason  may  be  given  for  detsil  of  Laws,  the 
dividing  into  two  or  three  what  might  be  in  one. 
The  flrst  sentence  of  theee  laws  wiU  uaoally  con- 
tain the  latr  ;  the  rest  is  but  explanation. 

Xaw  I.  All  bodies  are  indifferent  to  a  change 
Irom  rest  to  motion.  Solids,  liquids,  gases,  will 
remain  at  rest  for  ever,  if  not  forced  to  change 
that  state  by  some  cause  ;  external  cause,  as  ex- 
plained in  the  definition  of  Mechanics. 

II.  All  bodies  are  indifferent  to  a  change  from 
motion  to  rest.  Solids,  liquids,  gases,  if  pnce  set 
in  motion,  will  never  cease  to  more  without  the 
action  of  some  external  force,  which  sooner  or 
later  rednoes  them  to  a  state  of  rest. 

HI.  Time  is  required  to  overcome  the  inertia 
of  a  body,  whether  at  rest  or  in  motion.  When 
force  is  applied  to  a  body  a  certain  amount  of 
time  is  necessary  for  the  production  of  the  effect 
of  motion  or  rest. 

When  this  time  is  not  allowed,  the  body  acts 
•s  if  fixed — immovable. 

IV.  The  time  required  varies  directly  as  the 
quantity  of  matter  in  the  body.  As  the  body  to 
be  moved  or  stopped  has  more  or  less  matter,  it 
will  require  more  or  less  time  to  change  its 
state. 

No.  n. — ^Pronfa — ^These  are  separated  from  the 
laws  for  several  reasons ;  that  the  laws  may  be 
more  easily  found  ;  that  they  may  be  more  evi- 
dent, short,  concise  ;  that  the  student,  with  but 
little  time,  may  know  what  he  can  pass  over  with 
leas  disadvantage.  Should  he  be  compelled  to 
omit  the  proofs,  he  is  sure  that  no  principle  has 
been  neglected  or  omitted. 

I*w  I.  This  law  is  so  self-evident  that  it  re- 
quires no  proof.  In  fact,  the  experience  of  the 
youngest  teaches  that  where  a  body  is  laid  there 
it  will  stay  for  ever,  unless  some  force  affect  its 
state  of  rest. 

II.  Bodies  in  motion,  like  those  at  rest,  have 
nothing  in  themselves  which  can  effect  a  change 
of  state.  To  prove  this  law  experimentally 
strictly,  it  would  be  necessary  to  solve  the  im- 
possible problem  of  perpetual  motion.  Still  it 
can  be  very  well  proved  that  it  is  the  action  of 
external  forces  which  prevents  the  continuous 
duration  of  motion  once  imparted.  Thus  a  square 
block  of  iron,  even  with  oonsidorable  force,  will 
move  but  a  short  way  on  a  table.     Let  it  he 


made  into  cylinder,  it  will  go  math  farther  ;  into 
a  ball,  still  fiuther,  under  the  action  of  an  equal 
force.  Now  try  the  ball  upon  a  rough  floor — on 
smooth  iiDn — on  ioa  ;  the  same  force  goes  on  in- 
creasing its  time  of  continuous  motion  as  the  ex- 
ternal impediments  are  diminished.  The  stopping 
force  of  the  impenetrability  and  inertia  of  the 
air  shows  in  one  experiment  how  the  inertia  of 
motion  may  be  overcome  by  external  force,  and 
is  overcome  only  by  such  means.    Fig.  10,  a  pair 


f^  I  ts  t  lo 


of  vane  mills,  mounted  on  delicate  axes,  provided 
with  pinion  wheels  which  receive  motion  from  a 
rack  joinedto  a  falling  weight,  A.  One  set  of  vanes 
can  be  turned  flat  or  edge-wise  te  the  air.  Turn 
them  flat,  push  down  the  weight,  both  mills  are 
set  in  rapid  motion  ;  but  soon  the  flat  vanes  are 
stopped,  by  the  quantity  of  force  expended  in 
overcoming  the  inertia  of  the  air,  and  pushing  it 
aside.  Turn  the  vanes  edge-wise;  the  indiffe- 
rence to  rest  M  now  seen  by  the  second  mill  con- 
tinuing to  move  as  long  as  the  first.  This  ex- 
periment will  be  still  more  confirmed  when  the 
means  of  removing  the  obstacle  (the  air)  has  been 
studied.  Then  it  will  he  seen  that  flat,  or  edge- 
on,  both  move  for  the  same  time.  It  is,  therefore, 
the  external  force  which  destroys  the  motion. 
Other  obstacles  than  the  air,  as  shall  be  seen  in 
their  own  places,  are  here  in  action  against  the 
motion  of  the  mills.  It  may,  then,  be  fairly  con- 
cluded that  they  would  continue  in  motion  for 
ever,  but  for  some  external  cause  which  destroys 
sooner  or  later  the  first  force. 

III.  The  force  applied  to  a  body  at  rest  or  in 
motion  must  transmit  itself  from  particle  to 
particle  of  that  body.  This  transmission  can 
only  be  effected  in  consecutive  moments  of  time. 
Wlien  there  is  not  sufficient  time,  those  particles 
which  have  not  received  the  force  resist,  as  would 
a  mountain.  This  can  be  shown  by  a  simple  ex- 
periment. Fig.  11.     A  small  weight  A  is  laid  on 


a  tabic.  A  thread  joined  to  the  weight  is  taken 
in  the  hand.  Raise  the  weight  slowly,  the  thread 
is  not  broken  (a)  ;  try  to  raise  the  weight  with 
a  sudden  jerk,  the  thread  breaks.  There  was  not 
time  for  the  motion  to  cemmunicate  itself  to  all 
the  particles  of  the  weight  they  resisted ;  the 
thread  might  as  well  have  been  joined  to  the 
table  or  floor.  For  motion,  pass  a  thread  over 
the  pulley  A,  Fi;.  12,  draw  up  the  weight  B  to 
the  top,  join  to  the  drawing  end  of  the  thread  a 
light  disc  G,  and  dispose  on  rings  fastened  into 


the  shaft  S  a  number  of  light  .weight*  (a,  i,  &c.) , 
the  sum  of  which  is  a  trifle  more  than  tke  weight 
of  B.  There  is  a  hole  and  slot  in  each  weight,  as 
r.  Let  B  fall.  As  E  is  drawn  up  it  lifts  off  the 
weights  (a,  h,  &c.)  one  by  one.    Their  combined 

,  *     ^  IS  ^iz       '' 
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weight  stops  B,  or  lets  it  tap  gently  on  the  table, 
without  breaking  the  thread.  Draw  np  11  again, 
and  place  one  heavy  weight,  W,  at  C.  Let  B  fall. 
As  E  moves  up  it  is  suddenly  stopped  by  W ; 
there  is  not  time  to  stop  the  particles  of  B,  the 
thread  is  broken. 

IV.  This  law  is  clearly  a  necessary  conse- 
quence of  Law  III.  ;  more  particles,  more  time 
must  be  given  to  communicate  motion  or  rest 
The  same  experimental  proof  as  in  Law  III.,  by 
using  weights  of  different  quantity.  With  heavy 
ones,  the  least  increase  of  rapidity,  or  stoppag'?, 
will  cause  a  breaking  of  the  thread. 

No.  III.  Applications.— Under  this  herd  :ire 
introduced  facts,  ordinary  and  extraordinury, 
natural  phenomena ;  machines,  &o.,  &c.,  tlie 
explanation  of  which  depends  upon  the  matter 
just  explained. 

The  passing  reader  may  feel  inclined  to  pro- 
nosnce  some  of  these  trivial,  unworthy  of  scien- 


tific notice.  Such  is  not  the  case  ;  the  simples', 
toy  is  raised  to  the  dignity  of  a  scientific  instru- 
ment ^hen  its  action  is  explained  on  true  scien  ■ 
tifio  principles.  .Again,  the  applications  may  b« 
co:isidered  at  times  too  multiplied.     'Ihe  effect  of 
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this  multiplication  of  common  fscts  explained 
is  to  prodace  a  apirit  of  inquiry  than  which 
nothing  serres  better  to  foster  and  develop 
ecientiiic  talent. 

Application  I.  The  dog  and  hare,  Fig.  13. 
The  hare  gradnallj  gathers  itself  in,  to  turn.  The 
dog  cannot  turn — cannot  overcome  the  inertia  of 
his  heavier  body  so  quickly.  Thetjme  he  requires 
is  giin  to  the  hare.  Other  principles,  even 
stronger  against  the  dog,  will  be  seen  in  their  oirn 
place. 

(To  be  continued.) 


Thames  Haven  at  3'38,  and  the  run  back  ivas 
made  at  such  a  pace  that  Blackwall  was  reached 
at  6'40.  Throughout  the  working  of  the  engines 
was  most  salisfaotory. 


HIGH-PRESSURE  ENaiNES. 
{lUvttrtUed  on  page  109.) 

TWO  generations  (says  the  JSngineer)  have  all 
bat  passed  away  since  JacobPerkins  preached 
the  gospel  of  high-pressure  steam — high-pressure 
above  and  beyond  any  high-pretsure  with  which 
modem  engineers  have  to  do.   We  think  it  some- 
thing to  boMt  cff  that  the  engines  of  the  North 
London  Railway  use  steam  of  1601b.  pressure  ; 
but   Jacob  Perkins    proposed  to   use   steam  of 
10001b.,  and  actually  did  use  it  under   certain 
circumstances.    The  great  body  of   mechanical 
engineers  labour  under  the  impression  that  Jacob 
Perkins'  ideas  died  with  him.    No  notion  could 
be  more  erroneous.   His  ideas  live  with  bis  grand- 
son, and  we  saw  them  in  practical  application  on 
Wednesday  weekon  board  the  steam-tug Filga,tlie 
property  of  Mr.  Henwood.    On  board  this  boat, 
we  confess  that  we  stood  for  the  first  time  over  a 
marine  boiler  carrying  2001b.  of  steam.  ,  Time 
and  space  alike  forbid  us  to  enter  into  details.  It 
must  suffice  to  aay  that  the  boiler  consist*  of  a 
great  number  of  wrought  iron  tubes,  about  Sin. 
diameter  outside,  and  varying  in  length  from  12ft. 
to  10ft.,  within  which  the  water  is  contained,  and 
round  whidi  the  heat  plays.    The  engines  of  the 
Filga  are  illaatrated,  as  far  as  general  arrangement 
is  concerned,  in  the  annexed  engraving.    They 
were  deeigned   by  Meaen.   Perkins,    and    con- 
structed by  Messrs.  Hodge,  and  oonsist  of  four 
cylinders,  arranged  steam-hammer  fashion.    The 
two  upper  cylinders  are  high-pressure,  ISin.  in 
diameter.    The  low-presiure  crliuders  are  imme- 
il lately  beneath  them.    Tbey  are  32in.  diameter, 
tl)e  stroke  of  both  being  only  1ft.   The  valves  are 
all  of  the  double-beat  Cornish  type,  raised  from 
their  seats  by  spindles  driven  by  eccentrics,  but 
dropped  by  the  pressure  of  the  steam  acting  on 
the  plus  area  of  onfc  valve.    The  surface  con- 
densers aro  of  a  peculiar  construction,  of  which 
<vo  shall  bare  more  to  say.  The  circulaiing  water 
in  driven  through  it  by  a  pump  worked  by  an 
eccentric  on  the  screw  shaft. 

The  Filga  is  of  the  ordinary  Thames  screw-tug 
type,  and  it  is  doubtful  if  engines  of  any  other 
lurm  of  80-horse  power  nominal  could  have  been 
got  iato  her.  She  is  70ff.  long,  14ft.  beam,  and 
Uraws  lOft.  She  has  a  tbrce-bladed  common  pro- 
peller 9(t.  6in.  diameter,  and  12rt.  6in.  pitch.  The 
boiler  bus  not  less  than  2200  square  f^  of  heating 
Sttiiigicc,  the  grate  surface  being  htA  30ft.  The 
I'stimitCcd  cousuuiption  is  a  little  under  2lb.  of 
coal  per  liorse  per  hour,  but  the  actual  cousump- 
I  ion  appears  to  be  much  less.  On  this  point  we 
tiiall  have  something  more  to  say.  The  engine 
illustrated  in  the  annexed  engraving  ia  almost 


SKETCHINO  FKOM  NATUKB. 

{Concluded.) 

By  Sunshixe. 

WITH  the  permission  of  our  Editor,  I  now  re- 
sume the  pen  for  a  last  brief  paper  upon 
the  above  art,  just  to  pick  up  a  few  stray  notes 
dropped  by  the  way.  Since  my  last,  the  spring 
has  really  dawned,  and  the  time  for  practical  out- 
door work  has  almost  arrived,  bat,  except  for 
artists  of  atreag  constitution,  a  little  delay  is  still 
advisable,  for  tiio  treacherous  east  wind  is  apt  to 
creep  stealthilf  over  Hie  tendeiest  parts  of  the 
body,  doln;;  no  slight  mischief  whBe  the  bright 
sun  makes  a  pretence  (and  a  pretence  only), 
of  counteracting  its  baneful  influence.  To 
those  who  ate  not  provided  with  the  neces- 
sary material*  for  outdoor  sketching,  I  am 
inclined  to  moommend  the  moilt  colour  iu  be 
boxes.  Pig.  A,  which  contain  a  doien  o  olours 
and  folding  palette,  ia  preference  to  the  moist 


coloam,  mbbing  a  few  on  the  palette  as  a.  stoclc, 
and  working  from  these.  The  tubes  give  of 
course  a  mora  ready  method,  and,  with  a  palette 
knife,  as  lecommendsd,  the  open  pan  colours 
answer  the  same  purpose.  Some  kiad  of  camp 
stool  is  generally  necessary,  because  the  gromid  is 
often  damp,  and  a  big  stone  or  convenient  ex- 
tempore seat  cannot  always  be  found  on  the 
desired  spot.  In  many  cases,  nevertheless,  a 
waterproof  cushion  of  some  kind  (a  square  o( 


colours  in  open  pans.  Certain  oolnurs  in 
both  are  too  apt  to  dry,  especially  the  brown 
madder  and  burnt  sienna,  but  the  tubes 
protect  their  contents  more  completely  from 
atmospheric  inflaence.  These  colours  are  used 
after  the  manner  of  oils,  a  small  portion  of  those 
likely  to  be  needed  being  squeezed  out  on  a  row 
on  the  upper  edge  of  the  white  palette,  and  the 
brnsh,  dipped  in  water  (contained  in  a  cup 
attached  to  the  palette),  is  applied  to  each  as  re- 
quired, compound  colours  being  mixed  on  a 
separate  part  to  the  tint  required.  The  advantage 
of  tube  boxes  is,  that  it  is  impossible  to  spoil 
pure  colours  by  accidental  admixtare  with  others. 
The  bruih , dipped  alternately  into  the  open  pans,  in 
the  other  kind  of  boxes,  carries  colour  from  one 
to  another,  sullying  the  whole,  as  is  evident  on 
iu!>pection  of  any  such  box  freely  and  often  used. 
Indeed,  I  have  hardly  ever  seen  a  pan  box  in 
which  the  eolonrs  were  pure  as  when  first  sent 
from  the  maker's,  and  purity  of  colour  is  to  be 
considered  in  all  cases  one  of  the  cssi'utials  of 
success  tu  be  constantly  aimed  at.    To  facilitate 


carpet  with  a  waterproof  lining,  for  instance)  is 
more  convenient  to  carry,  and  will  answer  a» 
weU.  A  fcdding  easel  is  easily  eoDstmcted  of 
three  slips  of  deal,  and  an  india-rubber  ring  to 
hold  them  together  at  the  top  when  in  use  ;  or  a 
straight  bolt  nm  loosely  through  the  three  at  one 
end,  allowing  the  legs  to  be  stretched  out  to  form 
a  tripod.  The  sketch  block  reau  on  a  conple  of 
pegs  fitted  into  holes  in  the  front  pair  of  legs  at 
the  required;  height.  Fig.  B;  a  more  complete 
affair  is  given  in  Fig.  C,  from  a  catalofjue  of 
Bowney's.  All  these  bought  contrivances  are. 
However,  sold  at  too  high  a  price,  and  any  inge- 
nious band  at  the  plane  and  chisel  can  make  such 
at  one  quarter  the  sum  demanded  at  the  shops-^iu 
point  of  fact,  a  great  number  of  beautiful 
sketches  are  taken  without  seat  or  easel,  a  falleit 
tree  or  stone,  or  the  dry  ground  aupplying  the 
first,  and  the  knees  the  second,  and  it  is  a  nui- 
sanoe'on  ft  hot  day  having  mneh  to  carry. 

An'umbrella,  however,  with  a  spike  to  screw 
into  the  handle  is  of  use,  not  only  to  protect  the 
skcfcher  from  what  may  be  a  dangerously  hot 
sun, but  to  prevent  the  colours  from  dr)ing  too 
rapidly.  A  short  three-legged  camp-atool  can  bo 
strapped  to  an  umbrella,  and  the  latter  used  ss  a 
walking-stick  without  inconvenience,  a  liglit 
easel  may  also  be  strapped  to  it,  and  in  a  poj^^*'' 
made  inside  for  the  purpose,  pencil,  ™''™'^. 
brushes,  to.,  can  be  conveniently  stored.  On  the 
whole,  it  is  hardly  possible  to  umko  a  better 
arrangement.  I^tit  be  remembered  that  in  a 
sketch  yon  will  not  require  deep  or  elaborate 
colouring.  The  general  fault  ot  the  beginner  i» 
heavy  handling  and  dirtv  tints.    Aim  specially  at 


•^X?^    K  .""°»  "' '^,'"  °^i'"'  T''8"!  *''?  ??'y    finding  the  rijiht  tube  at  at  a  moment's  notice, 
dilference  being  that  the  cold  water  circulating    "  "  . "  ,    ,      .       ,        *i.     i  i    i      ,  .u  .i 


j)uaip  is  arranged  vertically  outside  the  eugine 
frame  instead  of  horirontally,  as  shown  at  the  left 
of  the  cut.  The  Filga  left  Blackwall  on  Wednes- 
day, the  6lh  inst.,  for  a  run  down  the  river.  The 
trip  was  in  no  sense  a  trial  trip  ;  it  was  simply 
intended  to  prove  to  a  select  body  of  engineers 
that  it  was  p(>ssiblo  to  work  1801b.  steam  at  sea, 
and,  to  far,  it  was  completely  successful.  Steam 
was  easily  maintained  throughout  the  tripat  1501b. 
10  1901b.  No  traco  of  steam  was  to  bo  seen  about 
engii.e  or  boiler,  because  the  joints  ard  absolutely 
s:eim-iight.  The  tide  was  strong  against  tlic  litMo 
vessel  on  her  run  down,  yet,  on  the  measured  mile 
iu  the  Lower  Hope,  she  attained  a  speed  of  8'33 
knots,  with  nearly  one  and  a-half  knots  of  tide 
against  faer.  This  was  not  a  trial  run,  and  no  spe-  I 
eiul  precautions  were  taken  to  secure  a  good  result ; 
but  there  is  no  doubt  that  the  result  is  very  good 
indeed  considering  the  size  of  the  boat.  The 
general  p«»ticulars  of  the  run  may  be  thus  summed 
up  : — The  Filga  left  Blsckwall  at  12'30,  passed 
NcMh  Woolwich  Railway  Pier  at  1255,  and  Erith 
at  1*47  p.m.    Oravesend  waa  reached  at   248, 


find  it  a  good  plan  to  colour  the  labels  v.th  the 
same  paint  which  they  respectively  contain. 
Barnard  attaches  such  coloured  labels  to  his  oil 
tube  colours  (I've  not  seen  his  Water  colours), 
and  I  have  found  it  a  great  convenience,  as  in 
an  oil  colour  box,  one  hat  often  a  long  hunt 
for  a  required  tube,  which  may  have  been 
sevcr.ol  times  overlooked  in  the  search.  To 
those  in  possession  of  colour  boxes  witl<  pans,  I 
do  not  reccommend  a  change,  as  many  picfer 
them  to  the  tubes,  and  it  is  no  wo  wasting  money 
in  this,  which  is  a  matter  of  shoice  or  habit.  I 
think  it  is,  however,  advisable  to  have  a  small 
palette  knife  for  taking  np  a  little  colour  from  the 
pans.  With  a  ^rag  at  hand  to  wipe  the  knife 
(an  instantaneous  operation),  the  mixing  of 
colours  is  less  likely  to  occur  than  if  the  brush 
(often  being  wet),  is  dipped  into  the  cells.  An 
artist  of  my  acquaintance,  a  remarkably  clean 
hand  at  water  colour  sketching,  sticks  to  the  cake 


clearness,  and  remember  to  sacrifice  ever  t» 
light.  The  whole  beanty  of  a  scene  frequently 
arises  from  the  light  which  falls  upon  it,  and 
what  under  other  conditions  appears  wholly  with- 
out iuterest  is  thus  rendered  picturesque  and 
lovely,  IleooUoct  iu  your  work  that  bright  light 
absorbs  vr  conceals  detail,  and  so  does  deep 
shadow,  while  such  detail  is  clearly  seen  under  a 
half-light.  Observe,  also,  that  the  greater  part 
ot  your  sketch  will  be  neither  intense  light  nor 
deep  shadow,  both  of  which  occupy  email  points 
only,  from  which  are  many  gradations  of  the  one 
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loto  the  o^her.     It  is  generally  reoommeiided  to 
begin  coloariog  ft  akctch  lystemftticaUy  by  carry- 
ing a  broad  wash  of  colonr.  blop,  or  red,   or 
orange  of  a  light  tint,  over  the  whole,  and  then 
the  operation  Is  to   be    repcatett,  omitting    to 
<^vrr  certain  parts  with  tills  gHnmd  tiaL     Ska 
object  is  two-fold — to  ihot  out  the  wUte  paper, 
•nd  to  oDMtre  breadth  or  naifonnity  «lt*Mtaent. 
The  fault  is  (and  it  is  oAta  fatal)  loaiag  tka 
pnrity  of  the  ooloara  aftecitaidk  bM  aia     An 
adept  wlU,  no  donbt,  iM*""*  Ilia  '««ik  if  such 
treitmeot — a  noTice   «^  sp*tt  ^     f^  white 
paper  18  most  preciona — it  nas  to  txftwii  yonr 
light  from  first  to   Im*  ;    Mid  •«■■  tfcnaa  light 
orange,  or  other  tints  qsad  over  aorfaW  Somi- 
oated  by  the  sun,  depeod  for  effeet  ofMlt 
being  laid  on  thinly,  tkwi  fwmUtiaf  !■•  i 
to  appear  partially  throngh  the  colotv: 
of  hijh  light  ronst  be  left  wholly  nnoflv 
in  all  the  pnrity  of  the  whit*  payer  ItwU    Do 
not,  therefore,  sully  yoai  voA  ky  baaad  wsdlni 
to  constitnte  an  under-tfait,  aad  t»  eaaars  what  la 
called  "  keeping" — i.e.,  a  uniformity  of  appear- 
anue,  bat  colonr  each  part  at  once  with  the  tint 
required,  laying  it  on  carefnBy   and  steaililr  to 
the  outlioe.  To  do  this  well,  needs  some  practice  ; 
out-of-doors  it  has  to  be  done  rapidly  bo  that  the 
whole  may  be  laid  before  any  part  has  dried,  or 
the  colour  wilt  be  patchy  and  onereo.      Snppoea 
you  hare  to  colour  the  gable  end  of  a  plastered 
cottaze  on  the  light  side,  it  will  generally  be 
slightly  yellow,  or  it  mar  be,  peniaps,  light- 
brown.     Hake  a  wash  of   yeUow-ocIue,  sepia, 
vanilyke  brown,  or  other  colonr  that   appears  to 
match  the  original.    X^t  it  be  a  thin,  clear  light 
wash,  not  pasty,  nor  dark,  or  thick.  Take  a  sabla 
brush,  fully  large,  and  dip  in  the  colour,  so  as  to 
take  up  plenty,  bat  not  enough  to  drop  i!rom  the 
bruiih.  lonr  picture  being  on  a  slope  on  the  easel, 
or  oo  your  knees,  begin  at  the  peak  of  the  gable, 
lay  colour  up  to  the  edges  at  once,  down  the  in- 
cline of  the  roof,  thMi   draw  back  a  little  and 
carry  the  tint  down,  then  to  the  edget  of  the 
tralU,  and  so  again  rapidly  back  and 'downwards, 
keeping  a  fuU  brusk,  so  that  the  oolonr  may 
flow   easily  down  the  paper.     U  it  tbould  rnn 
down  in  streams  by  itself,  shake  a  little  ont  of 
year  brosb,  bat  go  on,  don't  stop  (exaept  for  a 
second  to  dab  np  the  colonr,  if  it  has  gone  much 
too  far,  and  is  likely  to  sully  any  othsr  tint  in  its 


wa«),aa4  when  at  the  bottom  of  the  gabled 
tnJi,  talis  m  on  the  bmsh  dried  foe  the  pnipoee, 
any  extra  mbnr  that  may  Ua  there  in  a  wet  line, 


«od  if  yonksTS  done  well  you  will  bars  a  beanti> 
f ut  clear  ligbt  tint  at  great  parity.  Thns,  also, 
map  down  ail  your  patches  of  colour,  each  by 
itself  and  to  its  proper  limit,  aoil  where  Tery 
bright  light  falls,  sttip  with  your  bmsh  rather 
more  dry,  so  that  there  may  be  a  clear  tdge,  but 
not  a  harsh  line,  and  resnme  below  the  point  of 
high  light.  These  bits  of  light,  or  broad  light, 
as  the  case  may  be,  add  greatly  to  the  beanty  of 
a  sketch,  so  gnard  them  carefully  thronghont. 
if  nw  by  this  mode  of  work  your  skstoh  will  pro- 
bably haas  a  row  appeanuoe,  and  will  be  gene- 
rally patshj,  without  that  uniformity,  oneness, 
or  keepias.  ti^t  is  as  daniabU.  Stver  mind  at 
fifit,  remember  you  ars  leamlai  ta  sktleit  from 
Natnxa,  and  to  lay  oa  colour  elsss  ntd  bright 
and  tnfeto  the  original  ma&  yoa  hara»  as  you 
wiB  And,  work  enough  to  do,  withook  tfowjbling 
about  Iheae  higher  qnalitiea  ia  which  artists 
«x«sl-  Tet,  be  it  observed,  if  you  can  oarreoily 
copy  the  tints  before  you  which  sxprees  the  light 
and  shade  and  colour  of  the  rarious  objects  in 
their  due  proportions,  you  will  hare  breadth  and 
keeping  too,  and  Nature  will  hare  already  tangbt 
you  that  she  manages  these  details  of  art  rather 
'  vetter  than  those  who  are  gnided  by  arbitrary 
'  and  artificial  rules.  The  reason  you  will  not 
soooeed  in  this  at  first  is  because  the  natiained 
eye  fails  to  apprteiate  the  colour.  Hat,  shads,  &r., 
<M  the  natural  olgect — does  not  at  first  cateh  these 
niceties  of  gradation  which  become  erident  to  the 
more  edaeated  sight.  Yon  will  find  after  a  few 
trials  that  the  same  tint  does  not  in  Nature  ex- 
tend ia  orer  any  giren  surface.  B»en  the 
.  cottage  wall,  if  carefully  obserred,  will  be  fonad 
to  be  of  rarious  colours — ^here  a  pure  yellow , 
there  a  pale  brown,  in  another  place  light  red, 
in  another,  greenish,  from  dampness,  and  so  forth, 
and  an  aconrately-ooloured  sketch  would  of 
fimcne  »0  reprt*en,t  it.  At  first,  howerer,  the 
learner  wiil  certainly  fail  to  be  Impressed  with 
these, minntisD  of  tint.  The  sketch,  nerertheless, 
will  lack  rariety  if  too  large  a  surface  is  coloured 
uniformly.  Hence  one  of  the  following  methods 
may  be  adopted  : — If  a  tint  of  yellow  ochre  has, 
as  supposed,  been  used,  a  wash  of  light  red  may 


succeed  after  the  former  has  become  quite  dry, 
but  this  should  not  oorer  the  whole.  Upon  these, 
when  dry,  may  be.  laid  partially  another  tint,  say 
of  randyke  or  madder  Drown,  both  of  which  are 
transparent.  If  a  patch  of  Been  ia  required,  lay 
a  Oia  waih  o(  eofaatt  upon  ma  pure  yellow,  and 
yo«  win  hare  itat  onee,  aad  thus  year  wall  will 
be  o<  rsiisne  hase,  ho*  all  dtaa  and  transparent. 
SW  te  kighett  light  leare  the  pan  paper.  This 
ia  OMS  way  of  work,  and  a  safe  one.  The  seoond, 
■SBSsAsless,  ia  more  aitistkOt  and,  in  some  la- 
speMt^  better.  Make  a  wash  of  ochre,  another  of 
burnt  sienna,  a  third  of  madder  brown,  a  fourth 
of  sepia.  Begin  at  the  tof  with  &»  oehie,  and 
oany  it  irrepilarl^  downward*;  then  dip  ioto 
the  MMi  aisoBaaatbth*  aame  bruah^re  a  qmek 
stir  m  iwo^  mA  m  mis.  paitJatf^  aad  fvoseed 
tohvitaa.  AterMsUadafta  aaiMwitktiis 
maddHi  and  sifia,  mi  uasiiytuf  tftte  to  tt»  mi, 
leare  aB  to  dry.  You  ought  to  hares  a  hlSBti- 
fuUr-raried  tint ;  perhaps,  howerer,  harsh  Knee 
wiQ*  appear  here  and  there.  If  so,  leare  it  alone 
till  quite  dry,  and  then  wash  with  a  large  soft 
brosb  of  pure  water,  and  again  let  dry.  You 
saj  piactise  all  this  at  home  even  better  than  out- 
of-doors,  for  yon  must  be  erentuallr  able  to 
gradate  in  all  sorts  of  ways  firmly  and  surely  ; 
sometirae*  with  colour  orer  colour  (the  chromo- 
lithographs are  done  thus),  and  sometimes  by 
ruoaing  one  wet  tint  into  another,  as  described. 
Try  also  to  gradate  from  dark  to  light,  and 
vice  vtria,  in  one  colour — say  sepia,  for  practice. 
Bub  a  full  rich  dark  tint  in  a  saucer,  snd  after 
li^inf  on  a  little  of  it,  add  a  drop  or  two  of 
water  and  go  on  again,  then  more  water,  picked 
up  from  a  glass  without  ittuhing  the  brush,  and 
continue.  Erery  time  you  add  the  water 
stir  up  with  the  brush,  and  nerer  run  the  latter 
too  dry,  beoauae  you  need  a  line  of  liquid 
paint  at  the  lower  edge  of  your  work  as  yon 
proceed,  so  that  the  new  tint  may  blend 
with  the  old.  In  a  similar  way  rary  the 
character  of  the  tint*.  Take  np  light  red,  carry 
it  into  Indian  red,  then  into  burnt  sienna.  You 
will  soon  see  that  your  powers  increase,  and  your 
work  will  become  easy  and  delightful.  Most  of 
your  sketches  will  depend  on  broad  and  raried 
washes  of  this  kind,  but  you  will  hare  to  lay  in 
detail  over  these  with  a  drier  brush.  Don't  get 
the  sketch  generally  too  dark  or  heary,  and  let 
it  remain  as  a  sketch,  dam'i  ftosh  it  at  home. 
Copy  it  and  work  a  mere  elaboiate  drawing  if 
you  like ;  but  I  sospeot  Iha  shsldli  after  all  will 
prore  the  best  for  a  long  time>  But  I  must 
cease,  though  I  should  like  to  hare  written  a  good 
deal  more.  J.  L. 


THE  VALUE  OF  DIFFERENT  ARTICLES 
OF  FOOD. 

TUE  theory  of  nonrishment,  advocated  for 
more  than  a  generation  by  Baron  Liebig, 
which  diridcs  fooil-pobstanco  into  nitrogenous  and 
non-nitrogenouis  has  of  late  years  gireti  occasion 
to  many  physiological  inrsstigations.  The  most 
recent  and  most  borough  of  these  we  owe  to  Pro- 
fessor Voit,  of  MnDich,1wha  has  followed,  by  the 
most  careful  analysis,  tlic  transformations,  nndar 
rarions  circnmstances  within  the  organism,  o(  the 
substances  which  are  absorbed  into  it,  and  tho^e 
which  arc  excreted  from  it.  According  to  Liebig's 
classification,  albumen  is  the  reprcscntatire  of 
the  nitrogenous,  fat,  starch,  and  sugar,  of  the 
noD-nitrogonous,  articles  of  food  ;  and  he  assigns 
to  the  two  kinds  different  offices  in  the  economy 
of  the  body.  Starting  with  the  riew  that  the 
motor  muscles  consist  mainly  of  albuminous  sub- 
stances, he  enunciated  the  theory  that  the  function 
of  albuBien  is  to  produce  mechanical  labour,  ibat 
is,  motion.  This  view  is  confirmed  b^  the  ex- 
perimental fact  that  a  generous  meat  diet  makes 
men  strong,  while  the  want  of  flosb-meat  rcftders 
them  weak  an<1  iocnpablo  of  endurance.  Hordes 
which  hare  to  perform  great  muscular  efforts, 
must  he  fed  on  oats',  which  are  much  richer  in 
albumen  than  the  ordinary  articles  of  resctable 
diet.  It  is  further  confirmed  by  the  result  of  all 
experiments,  which  show  that  life  cannot  be  sup- 
ported on  fat,  starch,  and  sugar,  without  albumen. 
AH  animals  fed  in  this  manner  die  of  debility.  To 
the  non-nitrogenou3  articles  of  food.Liobijrihere- 
foro  attributed  anohhsr  purpose,  and  held  that 
they  arc  employed  in  the  chemical  process  of 
respiration.  In  connection  with  this  inquiry,  the 
next  question  was,  whether  more  albumen  is  con- 
sumed by  the  body  when  in  a  state  of  muscular 
activity  than  in  a  state  of  rest.  This  problem  has 
been  approached  in  twodiffcreut  w.iTS;l)y  l)i#choff 


and  Volt  on  the  one  hand,  and  by  Fick  ami  Wis- 
licenuB  on  the  other.  The  former  hare  investi- 
gated the  amonnt  of  nitrogen  excreted  from  a  body, 
botti  in  activity  and  in  rest,  the  quantify  of  food 
consumed  being  the  same  in  either  cose.  The  two 
last-named  experimenters  have  measured  the  quan- 
tity of  nitrogen  excreted  daring  the  riolent  mus- 
cular exertion  occasioned  by  the  ascent  of  ithe 
Fnulhwe.  Km*,  giaee  the  quantito  vt  aitrogen 
giroa  «)K  (to*  the  bo^jr  aas  result  oatqt  frosa  the  de- 
compaeitiiaa  ad  ttwaHinsiaa  taken  np  as  {bad,  these 
espariaeot*  badtetwoosstain  oondosiaas.  They 
pvorev  Sist,  that,  docias  the  actirit;  of  the  body, 
nomoieaiksgeo  iaeroMwitfaanduaBcsaat;  and 
sacaadly,  titat  H,  fraaa  the  amount  or  Bito>gen 
given  off  during  musovlkur  dfbrt,  tba  %iw<ii>y  of 
albumen  is  calnnlated  whiidi  must  hawe  hsen  de- 
nmnpeied  in.  order  ks  p>nAi,re  it  ;  th>*  aaunint  is 
nat  laWriisat,  esaa  if  inamined  in  a  fiunace,  to 
aaoount  for  theamoaMtof  hhoar  perteiaed.  The 
mater  number  of  fisfSii  physiotagjits  are, 
therefore,  at  present  of  ^^  opinion  that  is  mus- 
onlar  aotirify  it  m  not  aOmsaiooas  sahitances, 
bat  non-nitrogeooas  wikutaiiirsi,  suoh  ae  the 
hydrooaxbons,  which  are  consumed  ;  and,  owing 
to  the  valatiaa  of  albumen  to  tdke  latter,  the 
muscular  system  hat  been  compared  to  a  machine, 
the  moring  portion  of  which  is  formed  of  albu- 
menous  substances  subjaeted  to  a  continual  pro- 
cess of  waste  and  repair.  The  motor  force,  on  the 
other  hand,  furnished  in  the  case  of  the  steam- 
engine  by  the  fael  and  the  steam,  is,  in  that  of  the 
body,  solely  the  result  of  the  oxidation  of  the  hydro- 
carbons. Hence,  during  muscular  aotirity  no  more 
albomen  is  consumed  uian  during  rest,  but  more 
hydro-carbons.  Voit  has  gone  a  step  farther,  and 
investigated  the  reciprocal  functions  of  albumen 
and  the  hydro-carbons  in  the  joint  nonrishment 
of  the  body.  He  fed  dogs  on  pure  flesh  freed  as 
far  as  possible  firom  fiat,  and  earefuUy  set  down 
the  cluuige  of  weight  in  their  bodies,  and  the  quan- 
tity of  nitrogen  which  was  giren  off  daring  this 
time.  The  result  of  these  experiments  was  the 
remarkable  discovery  that,  even  with  a  diet  rery 
rich  in  flesh,  the  animals  scarcely  increased  in 
weight,  but  were  only  just  able  to  equalise  waste 
and  repair.  The  more  flesh  firee  from  fat  was 
giren  them,  the  more  completely  was  it  assimi- 
lated in  the  body  without  its  organs  becoming 
richer  in  albumen.  If  the  amount  of  flesh 
giren  was  inconsiderable,  a  loss  of  weight 
took  place,  the  animal  giring  off  more  albu- 
men in  the  form  of  excret;i  than  it  took  up  with 
its  food.  Comparatieeiy  amall  quantities  of  fat 
had  a  remarkable  influence  on  the  process  of 
nonrishment.  Under  this  latter  treatment  the 
quantity  of  nitrogen  excreted  immediately  de- 
clined, and  when  there  was  a  somewhat  larger 
amount  of  flesh  in  the  food,  the  absorptire  and 
ezcretir*  frooesa  wet*  found  to  balance  each 
other.  If  (ke  proportioa  of  flesh  in  this  mixed 
diet  was  iaaseaeod,  a  greater  increase  of  flesh  took 
place  in  the  hody  thaa  oould  be  obtained  by  an 
exolusirely  flesh  diet,  howerer  generous.  These 
ihct*  have  led  ts  the  oondusion  that  the  hydro- 
carbons diminish  the  deoompoeition  of  flesh  in 
the  body.  The  addition  of  fat  to  the  diet  can 
nerer  enliMly  replace  albumen,  but  renders 
necessary  a  tmaller  portion  of  it  in  the  food.  In 
close  ootmeetion  with  these  investigations  of  food 
comes  the  question  of  the  value  as  nourishment  of 
the  e3ftraet»»  eami$  (see  Aeademy,  No.  5,  p. 
132).  It  ia  well  known  that  the  extraetum  car  His 
first  prepared  by  Liebig  contains  nitrogenous 
substances  soluble  in  water,  which,  together  with 
albumen,  occnrin  flesh.  Ae  they  form  an  essen- 
tial ingredient  of  broth,  it  follows  that  tbey  play 
a  definite  part  among  the  oonstitusnts  of  food. 
It  must  not,  however,  be  forgotten  that  a  rery 
important  dement  of  broth  is  wanting  in  the 
extraclitm  earnlt — viz.,  gluten  and  &t,  vliich 
compose  the  greater  part  of  tite  solid  portion  of 
broth.  Altheugh,  therefore,  the  extraetHni, 
camit  is  of  rery  great  serrioe  in  nouriabmant  it 
is  going  too  far  to  beliere  that  it  can  erer  be  a 
substitute  for  broth.  Liebig  ha*  cosjeotured  that 
a  refutable  article  of  £<9od  containing  albumen 
snd  hydi-o-carboas,  forms,  together  with  tJie 
ertracttim  eartnt,  a  complete  diet,  and  that 
this  combination  ha*  the  same  effect  as  u 
meat  meaU  In  order  to  rerify  this  conjec- 
ture, Bischoff  has  fed  dogs  upon  bread,  and  Ims 
observed  the  result  of  the  addition  of  txtrtu^m^ 
carni*.  The  conclasion  arrived  at  was,  however 
that  the  latter  had  very  little  influenee.  Whether 
it  be  added  or  not-,  animals  fed  on  bread  deorcas" 
in  weight,  and  on  this  diet  cannot  be  made  to  live 
verv  lor'c. 
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STOKER'S  LMPROVKMENTS  IN  niKECT. ACTING  STEAM  ENGINES. 


STOKER'S  IMPROVEJIENTS  IN  DIRECT- 
ACTING  STEAM  E^GINES. 
THIS  invention,  patented  by  John  Storer,  of 
Peekskill,  New  York,  U.S.,  reiates  to 
certain  improTementa  in  that  class  of  direct-act- 
ing engines  in  which  the  valve's  motion  is  effected 
by  the  action  of  the  pistons  working  in  the  main 
■team  cylinder,  and  in  a  pumping  or  blowing 
cylinder  connected  therewith  upon  a  tappet  rod  or 
pin  which  projects  through  the  heads  of  the  tiaid 
cylinder  and  controls  the  valve  motion  of  an 
auxiliary  cylinder,  the  piston-rod  o£  which  is 
oonneoted  wirh  the  slide  valves  of  the  main  steam 
cylinder.  The  improvements  consist  in  the 
arrangement  of  an  adjustable  slide  in  combina- 
tion with  the  lever  which  transmits  the  motion  of 
the  tappet  rod  to  the  slide  vulvc  of  the  auxiliary 
cylinder  (and  nhich  may  be  termed  the  valve 


cylinder,  in  snrh  a  manner  that  the  slide  valve  or 
slide  valves  of  the  said  main  cylinder  are  krpi 
from  slammirg  if  the  engine  is  worked  rapidly. 
Further,  in  the  arrangement  of  a  gaogesecoied  t<' 
the  head  of  the  main  steam  cylinder,  or  to  that 
of  the  blowing  or  pumping  cylinder,  in  such  a 
manner  that  the  distance  between  the  piston  or 
plunger  when  it  reaches  either  end  of  its  stroke 
and  between  the  cylinder  head  can  always  be 
observed,  and  the  valve  motion  can  be  regulated 
in  time  to  prevent  injury. 

Fig.  1  represents  a  longitudinal  section  of  this 
invention ;  Fig,  2  is  a  transverse  section  «f  the 
same  ;  Fig.  3  is  a  detached  longitudinal  section 
of  an  auxiliary  cylinder  which  controls  the 
motion  of  the  slide  valve  or  slide  valves  of  the 
main  steam  cylinder  ;  Fig.  4  is  an  end  view  of 
the  same. 


ever)  in  suob  a  manner  that  the  time  occupied  by 
the  motion  of  the  raid  slide  valve  can  be  accom- 
modated to  the  Velocity  of  the  motion  of  the 
m«in  piston  or  pistons,  and  that  the  said  main 
piston  or  pistons  can  be  kept  from  slumming 
against  the  heads  of  their  cylinders.  Also  in  the 
arrangement  of  a  friction  clutch  in  combination 
with  the  valve  lover  and  adjustable  slide,  in  such 
a  manner  that  the  said  lever  is  permitted  to  follow 
the  motion  of  the  lappet  rod  after  the  valve  of 
the  auxiliary  cylinder  baa  completed  its  stroke, 
»in<i  injury  to  the  mechanism  is  prevented, 
further,  in  ihe  arrangement  of  a  double  exhaust 
iu  the  auxiliary  cylinder,  which  controls  the  valve 
motion  of  the  main  Hteam  cylinder  in  inch  a 
manner  that  the  exhaiKt  from  either  end  of  the 
said  cylinder  can  be  easily  regulated,  and  the 
valve  motion  can  bo  rendered  easy.  Also  in  the 
arrangomeut  of  a  rubber  cushion  secured  to  the 
valve  rod,  and  acting  against  stationary  plates 
provided  with  corresponding  sncketa  in  combina 
tion   with  the   valve  motion  of  the  main  steam 


WRIGHT'S  IMPROVEMENTS  IN  PADDLE 
'  WHEELS. 

TUE  objects  of  this  invention  (patented  by 
Lemuel  Wright,  of  Brooklyn,  U.S.),  are  to 
prevent  concussions  as  the  buckets  of  the  wheel 
strike  the  water,  to  avoid  the  swell  or  sidewise 
wave  from  the  paddle  wheel,  and  to  lessen  the 
lifting  of  water  as  the  buckets  leave  tbe  same. 
These  objects  ore  attained  by  placing  the  backets 
diagonally  (ut  about  45°)  to  the  axis  of  tbe  shaft, 
and  arranging  them  in  ranges  or  rows  around  the 
wheel,  tbe  buckets  of  one  range  standing  at  an 
opposite  inclination  to  those  of  the  next  range, 
and  the  buckets  of  one  range  placed  interme- 
diate to  those  of  the  adjoining  ranges.  la  the 
drawing  a  is  the  shaft  of  the  paddle  wheel ;  b  b 
the  arms  connected  to  the  shaft  a  and  to  th<i 
rings  d  in  any  suitable  manner,  md  to  these  arms 
the  buckets  e  are  attached,  the  whole  composing  the 
paddle  wheel.  These  buckets  are  to  be  arranged 
in  two,  four,  or  more  ranges  or  rows  rimming  the 
I  wheel,  each  range  standing  at  an  opposite  indi- 


nutiuu  and  each  bucket  in  a  position  dia  ooal  to 
the  axis  of  tbe  shaft  and  intermediat  t  the 
liuckvts  of  the  adjoining  ranges.  The  diagoiul 
position  of  the  buckets  should  be  about  45°  to 
the  vertical  planes  of  the  rims  or  arms  to  which 
they  are  attached.  By  reference  to  Fig.  2  it  will 
be  seen  that  by  placing  the  buckets  in  the  diago- 
nal position  above-mentioned,  and  by  making  the 


inclination  of  each  range  of  buckets  ran  in  an 
opposite  direction,  each  of  said  ranges  forms  a 
section  of  a  many-threaded  screw,  one  range  cor- 
responding to  a  right-handed  screw  and  the  next 
to  a  left-handed  tcrew,  and  the  backets  of  one 
range  standing  intermediately  to  those  of  the 
next  range,  the  water,  instead  of  receiving  a  back 
word  movement  ss  soon  as  struck  by  the  buckets 
will  be  thrown  against  the  baokets  of  the  next 
range,  increasing  the  resistance  or  hold  of  the 
buckets  on  the  water,  preventing  tbe  side  swell  in 
a  great  measure,  and  finally  passing  the  water 
directly  to  the  rear.  The  outer  ends  of  the  baokets 
are  shown  as  projecting  beyond  the  edges  of  the- 
arms  or  rims  of  the  wheel,  and  each  bucket, 
coming  to  a  sharp  point  Instead  of  being  so 
fonqed  they  may  be  made  with  a  circular  or 
straight  outer  edge,  as  shown  lA  f  g  by  dotted 
lines,  Fii;.  1,  or  if  desired  the  backets  might  be 
flush  with  tbe  rims  of  the  wheel.  A  paddle  wheel 
made  in  the  manner  above  set  forth  possesses 
many  advantages  over  the  wheels  hmtofore  used 
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The  diagonal  position  of  the  buckets  prevents 
coDcuasion  M  i  hey  enter  the  water,  and  giTes  to 
each  of  the  backets  the  properties  of  a  section 
of  a  screw,  go  that  each  backet  commences  to 
take  a  hold  upon  the  water  at  the  point  of  enter- 
ing, and  continnes  daring  its  entire  passage 
Ihrongh  the  water  to  act  against  the  water,  and 
daring  the  latter  part  of  its  passage  very  little  or 
no  water  is  lifted,  and  as  the  lateral  tendency  of 
the  water  as  thrown  by  the  buckets  of  one  range 
is  connteraoted  by  the  next  range  of  bnckets,  the 
water  is  passed  directly  to  the  rear,  and  the  heavy 
side  swell  caused  by  the  ordinary  paddle  wheel  is 
anrided.  The  wheel  acts  equally  well  or  nearly 
10  when  going  in  either  direction,  and  the  wheel 
may  be  immersed  to  a  greater  extent  than  the 
paddle  wheels  heretofore  made  without  injurioaaly 
affecting  the  same,  thereby  increasing  the  hold  of 
the  wheel  on  the  water,  and  the  paddles  are  not 
liable  to  be  injured  by  tbe  wares. 


CLEMENTS'  ECONOMIC  LUBBICATOB. 

WE    illattrate  Clements'     economic    lobri- 
cator,  now  so  well  known  that  it  scarcely 
needs  our  description,  but  as  the  makers,  Llawel- 
lins  and  James,  of  Bristol,  hare  latterly  so  modi- 
fied and  improved  it  as  to  make  it  of  more  general 
adaptaUon,    we  bare  thought    fit  to   notice   it 
here.      This  steam   lubricator,  or  impermeator, 
we  beliere  to   hare  been   the  precursor  of  the 
many  now  before  the  public.     It  was  first  intro- 
duced some  years  ago  in  the  A  form,  with  a 
hollow  or  carred  l>aok,  as  shown  in  our  left-hand 
illostiation,  so  tliat  it  might  be  fixed  against  the 
steam  pipe  by  means  of  a  band  ;  the  advantage 
in'thia  being  that  the  heat  from  the  pipe  always 
keeps  the  grease  in  a  fluid  state.    Latterly,  how- 
ever, the  forms  have  been  varied  so  that  it  may 
be  used  in  any  position,  vertical  or  horixontai, 
and  either  for  marine,  stalionary,  or  locomotive 
engines,  one  of  which — the  C  form — we  illustrate 
on  ihe  right  hand.    To  briefly  describe  the  lubri- 
cator, we  may  say  that  A   is  the  body  or  grease 
vessel,  to  which  is  attached  a  gauge  glut  E  ;  C  is 
the  charging  valre  ;  D  tlie  air  vent ;  p  jg  the  steam 


inlet  which  riaae  to  the  top  of  the  grease  vessel, 
and  G  is  the  grease '  outlet,  which  has  an  elon- 
gated perforated  stem  to  project  into  the  steam 
way,  and  H  is  the  blow-off  valve.  There  is  the 
advantage  of  simplicity  about  this  instrument, 
and  we  may  remark  that  screw  valves  are  used 
inatead  of  plug-cocks,  which  are  not  so  easily 
regulated,  and  are  more  liable  to  leak. 


PEBKINS'S  HIGH  PEESSUUB  £\aiNE.— (Described  on  page  1C6). 


PEOCEIDINOS  OP  THE  BOYAL  ASTEONOMICAL 
SOCIETY. 

AT  the  mMOiu  oj  the  aooioty  (W.  Lassell.  Esq.,  in  the 
ebair).  on  Iha  sth  hiat,  only  three  papera  were  comtnoni- 
"•••a— one  from  Mr.  Hind,  giving  an  account  of  an  inveii- 
(fgatiODreaeatlynude  by  Mn  Plummer  on  the  orbit  of 
the  <»nwt  of  MSa,  another  from  Mr.  Tobbatt,  jon..  of 
New  SOQth  Wales,  on  the  lunar  ecllpas  of  January  17 
1870 :  and  the  Ihlid  from  Mr.  Blrt,  giving  hia  reault  of  the 
otaaamtloDB  oo  the  lunar  crater,  Plato. 

Kr.  Hind  aaid  that  attempts  had  been  made  to  repre- 
sent the  path  of  the  ocmat  of  IW3,  both  by  a  parabolic 
■ad  »o  eUlptio  orbit,  the  former  by  Halley,  and  the  latter 
by  Dr.  Clauaaen.  Dr.  Olanaaen'a  Inveatlgatlon  had  lad 
him  to  sonalude  tliat  the  comet  moved  In  an  ellipse  of 
18D  years'  peiiod,  and  that  oooseqnently  the  return  of  the 
oooet  might  be  expected  about  the  year  1871 ;  but  the 


oomputatioiu  of  Hr.  Plummer  did  not  lead  him  to  a 
Bimllar  result,  but  tended  to  show  that  a  parabola  repre- 
aented  the  obeerradon  with  a  greater  deffr«e  of  accu- 
racy, and  that  there  wan  no  ruaaon  to  bflHeve  that  tbe 
eomet  would  return  to  the  nelghbourbood  of  the  auu  in  a 
few  yean. 

Mr.  Tabbntt'a  observation  of  the  Inaar  eellpae  eonuins 
vary  little  Information  pecallar  to  Inner  eolipaea.  The 
efTeota  of  the  penumbra  were  atrouKly  marked,  and  tbe 
usual  copper  colour  of  the  Bha.doir  was  noted,  which 
colour  waa  also  noticeable  on  aome  light  clouds  iu  the 
vicinity  of  the  mooiL  The  ocoultatioiu  of  aereral  aiara  of 
the  aeveatb,  eighth,  and  ninth  niaxnltude  were  obaervad, 
and  the  dmee  of  dlaappearance  and  re-appearance  given. 
The  teieaoope  employed  waa  of  3)-inch  apertnre,  with. a 
power  of  about  80. 

Mr.  Bin  gave  the  reaulta  of  a  MrelTemonth'a  watdiing  of 
the  crater  Plato,  with  a  9-inch  refractor.  The  rcnalt  haa 
l>een  to  obaerve  and  map  miiny  Rpota  on  the  floor  ef 
Plato,  hitherto  unobsenrcd,  with  the  obangea  that  have 
talcen  place  in  their  numtter  and  poeition,  and  Mr  Birt 
expresaed  bitt  intention  or  continuinK  to  observe  the  moon, 
which  he  had  little  doubt  would  lead  to  valuable  reaulta. 

The  President  then  otjaerred  that  there  was  a  poaai- 
bllity  that  Qovemment  would  fumiah  a  ahip,  aimifar  to 
the  Himalaya,  perhaps  iha  Himalaya  itaelf,  to  carry 
obBorvers  to  Spain  to  obiierve  the  total  eclipse  or 
December  32.  1670 ;  but  before  any  certain  reuult  could 
be  obtained,  it  was  indi.tp«naable  that  the  society  aiiouid 
know  how  many  gentleiuen  contemplated  a  voyage,  and 
what  accommodation  would  be  required,  and  what  inatru 
mental  meana  the  intending  ofaeervers  could  command 
Xerea,SyraouBe,Rnd  Oran  (on  the  African coaat),  appeared 
to  t)e  the  atalioDB  that  offered  the  greateat  facilities. 
Oran,  on  French  tflrritory.  could  be  left  to  the  aatrooo. 
mera  of  that  nation ;  but  Qibraltar  being  tbe  aeat  of  an 
Eogllah  garriaan,  it  waa  deairable  thai  the  Engllah  ahould 
aend  obeerrers  to  that  port.  To  supply  effectually  all  tbe 
departments  of  astronomy,  and  to  employ  a  complois  set 
of  instruments,  about  twenty  obaerrerH  would  be  needed 
at  eaek  station.  Tbe  President  ooncluded  by  InvlUng 
obeervatlona  and  diacusaion  on  ttda  interesting  aubjeot 
from  those  Fellows  present,  and  announced  that  a  circular 
would  bo  deapatchad  to  warn  other  Fellows  who  were  not 
present,  but  who  were  likely  to  lake  part  in  the  expe- 
dition. 

The  Astronomer-Boyal,  who  rose  amid  aome  applauae, 
aaid  that  though  he  was  not  In  the  confldenco  of  tbe 
Government,  he  might  open  the  dlstcusslon  the  president 
had  invited  by  pointing  out  the  probable  assitibuice  the 
Qovemment  would  render.  The  Aatronomei^Royal 
briely  traced  the  conrae  the  moon'a  shadow  would  take 
on  the  earth'B  surface.  It  would  not  touch  any  of  tbe 
Atlantlo  labutda,  Cadiz  and  the  neii^hbourhood  of  Oibral- 
tar  being  the  Brat  posaible  obaerring  atation.  Qibraltar 
olTered  oonaiderable  advantages,  being  on  British  terri- 
tory, eaayof  acceaa,  andpoaaeased  of  oonaiderable  mattera 
of  interest  Oran  and  ita  neighbourhood,  which  waa  like- 
wise  an  Important  atation,  eould  in  aafety  be  left  to  tbe 
enterprise  of  tbe  Frenih.  Afterwards  the  shadow  resu 
on  Sicily,  and  paaaes  over  Syracusa  a  locality  that  the  Aa- 1 
tronomer-Boyal  bad  never  visited,  and  he  was  anprvptred  | 


to  aay  what  aoeommodation  Syracuse  coidd  afford.  From 
Stolly  the  ahaiow  p.\saea  over  a  deaolate  part  of  Qr<«ece. 
over  the  Black  Sea,  over  the  Crimea,  and  midway  between 
Balaklava  and  Sebaatopol.  To  what  part  of  this  line  in- 
dividual enterprlae  might  carry  iudividual  obaerveis,  Mr. 
Airy  eould  not  undertake  to  aav.  Tbe  result  of  the  inqui- 
rtea  he  had  act  on  foot  iras  that  the  Giovenuneut  would 
give  no  asBlstanco  in  money,  but  poasibly  a  vaeael  might 
be  allowed  to  carry  obaervara  aa  far  as  Gibraltar  or  Oran, 
aa  the  observers  might  of  themaelvea  decide,  though  poa- 
sibly Catania,  on  the  oastarn  Side  of  Sicily,  might  offer 
better  ohancea  of  transparent  atmosphere  than  elaewhere. 
Mr.  Airy  did  not  think  it  deairable  that  a  part  of  the  ob- 
aervera  ahould  be  left  in  Spain,  and  the  ahip  employed  in 
carrying  the  remainder  to  Sicily,  not  on  account  of  the 
delay  in  time  to  the  ahip,  bat  the  delay  oocaaioned  to  the 
obaervera,  being  left  a  week  soctner  than  needful,  and  de^ 
toined  a  week  longer  after  the  ecUp.se,  before  tha  vessel 
could  return  for  them.  Mr.  Airy  conjectured  that  the 
peculiar  asason  of  the  year  (tbe  winter  aotstioej  would 
deter  many  from  going,  though  he  had  no  doubt  that 
those  who  faced  the  SLurma  of  the  B.iy  of  Biscay,  and  the 
probably  uupleoauut  paaaage,  would  bo  well  rewardod  by 
the  Right  of  the  eclipse.  Mr.  Airy  iusiated,  in  the  most 
positive  manner,  on  kuowiug  the  number  of  peraoua  who 
intended  to  take  part  in  the  expedition,  aa  no  positive 
answer  could  be  obtained  from  the  Government  till  such 
data  bod  been  furnished  aa  a  baais  fur  farther  progress. 
Tbe  Astronomer-Uuyal  then  treated  of  tbe  aubjecta  of 
obaarvation  during  the  eclipse,  and  the  neceaaity  for 
orgaidaation  of  tbe  ot>aervera,  more  especially  as  the  time 
of  total  obscuration  w.ls  short.  Mr.  Airy  had  no  doubt 
but  that  the  "  Corona"  wo\ild  receive  the  greateat  degree  uf 
attention  Irom  all  observers ;  and,  to  anyone  who  intended 
to  maka  observations  of  it,  a  knowledge  of  the  phouo- 
mena  of  polarization  was  indisponaable  ;  and  it  occurred 
to  him  (Mr.  Airy)  that  on  thia  point  there  waa  a  great 
amount  of  ignorance,  and,  before  organizing  a  band  of 
obaervera  to  use  the  poiariscope,  it  wonld  be  neceasary  to 
teach  them  how  to  uae  it,  or  at  least  to  examine  if  they 
were  competent  to  observe  with  this  instrument,  none 
being  more  capable  to  give  infurmatiun  on  this  point  than 
Profoaaor  Stokes.  With  regard  to  favourable  weather. 
Mr.  Airy  would  take  tha  opportunity  to  aak  tboae  preaeut 
who  were  acquainted  with  tbo  climite  of  Qibraltar.  by 
experience,  to  favour  the  aociety  with  their  opinions,  ami 
Ijegged  to  introduce  to  tbe  atteuiio<  of  the«oeloty. 

Lieutenant  Browu.  who  suul  that,  being  called  upon 
nnexpectedly,  he  could  not  furnish  the  sooiety  with  accu- 
rate informatian.  though  the  generaS  impraasion  or.  hia 
mind,  derived  from  a  atay  of  six  winters  in  (iibraltar,  was 
that  the  seoeon  of  tbe  year  wm  eminently  favourable,  and 
that,  had  astronomers  *hc  power  to  oboose  the  time  of  tbo 
year  moat  favourable  for  witi>essing  an  eclipse,  their 
choice  would  probably  have  fallen  upon  tbe  month  of 
December.  As  a  photographer,  he  remembered  that  the 
lights  aud  ahadea  of  bia  copies  were  not  BO  strongly 
marked  aa  in  tbe  summer  months,  but  were  beautifully 
Boft.  He  doubted  whether  (iibralttr  could  ilnd  ocoom- 
modation  for  such  a  large  party  as  would  probably  visit 
it,  but  Xeres  could  acM^mmudate  a  portion,  and  there 
were  plenty  of  gentlemen  of  ttufflcieot  love  of  sjience  m'. 
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ENGLISH  MEOHAinO  AND  MIBROB  OF  BOIENOE. 


[April  22,  1870. 


Oibralur  w.io  woald  ta6  pleased  to  nuka  the  neoesaary 
«,rraDgpnienUi  to  recetfe  the  depntatlon  of  oatroncmierB. 

Admiral  0mtn»n«i7  oofadded  ia  tikp  remarks  that  had 
ftitlen  from  Llent.  Brown,  uid  b^Havra  QibraJter  prefer- 
able to  Syracuie,  andoookl  iAmA  nffident  aocoionod*- 
tion 

The  Prestdeot  wa»  Tsry  fraHSetl  to  liaar  an  oataloii 
so  favourable  from  sttaix  emiBaat  aaClLoritieB,  and  'lllingii 
be  had  been  of  a  diflipeot  "fVirf^TL  he  yielded  moat  no- 
inxly  u>  thote  <of  ffreaaer 
"  3  la  Bi&e  c 


Mr.  Warren  de  la  Bnaoallarilatteiitioa  to  the  neooealty  of 
observing  with  the  gwatatfi  aeflwaoy  the  corona,  which 
might  coDBlst  of  two  or  thn*  gbfiODmetia,  and  he  truatad 
that  tho  attention  of  -vi^  ti'i— W  would  ba  fivoa  to  that 
ponion  of  the  coronik  haaipaao  ths  promlnenoes^  which 
had  always  been  seen  veey  bfflKast-  M.T.  De  la  Bua  con- 
jectured that  this  beloa^M  to  ttia  sun,  m»  the  advance  of 
the  moon  covered  aovcm  of  tkto  haHUant  portion,  and  die- 
clusnd  others,  bat  any  Ambt  qq  the  sohject  ha  trustad, 
woald  be  cleared  up  byrttw>tv  obaerration. 

Mr.  VIgruollc9  nafonaed  lb*  society  that  he  had 
learnt  from  the  Vtoa-PkaaUtoat  of  the  Oortos  that  h* 
<the  Vice-Preildeat)  waold  ba  vaty  hai^y  t»i<a«ieraH 
tbn  assistance  In  oia  power  «» ■■fnaoners  that  shoold 
visit  Spain  on  thiaocfiadoa.eittwrii^iapvicUavaaBeMmo- 
dation.  or  convryinc  Ami  teto  t{M  ia^Hav. 

A  Fellow  oaked  what  length  of  lAanm  waol4  probably  be 
ronsumed  on  the  j  oamey,  and  in  *MH[*ii|t  tftin  necessary 
observatlodB ;  and  whether  there  wwUtt  be  viy  attempt 
At  organisation,  or  each  obaerrar  lal^kvoaxry  «aihie  own 
Ueslf^  In  tho  maniiar  that  seenad  (o  hba  bast  I 

The  ABtronomer>RoyaI  re^od.  JodglDg  tnm  the  ex- 
perienra  of  formw  eclipses,  a  mouth  would  probably 
Kufnce,  and  that  a  complete  organteatloa  waa  daairable. 
In  the  eclipse  of  ISiiO  this  oi^aiubwtloik  was  effeotcd  on 
board  the  Himalaya,  but  If  Intandlxm;  ohtnoiwra  Bent  In 
their  names  and  iastrnmen  tol  meaaih,  aoch  ma.  or(iuiIa»- 
tion  might  be  effeoted  sooner,  wWA^waa  dealnJMe.  Mi. 
Airy  said  that  among  the  iaatrvaWMta  of  the  BoyW  Ob- 
servatory were  three  61n.  raftaaloTg.  um\  tour  4iu„  irtklah 
be  had  no  doabt  the  Govenuoant  would  allow  hi»K)  put 
at  the  command  of  compeavit  observers. 

Mr.  Hn^ina  ramarked  en  the  organisatloft  of  spectpo- 
acopic  otoerven^  that  a»  the  tim%was  short,  tt  wo«M  b» 
advisable  to  divide  the  oompleta  Bpectmm  between  two 
obserrera— one  to  ■orqttaisa  for  brij^  Unas  on  the  lem 
refracted  half,  a«d  tha  albar  for  br%^ttees  in  the  more 
refracted  bait  of  tbe  miaiHiiiai  This  aai^  referred  to  the 
portion  of  the  c<JToaa  maaaaab  Iba  wk\  allndod  to  by  Mr. 
be  la  Bne.  9or  ttke  corona  uxmrn  dHKtaat.  a  spectroscope 
might  ;be  employed  that  ahoold  show  the  whole  of  the 
epectram  at  one  view ;  and,  fnrtlMr.  hd  thought  it  naceaaary 
that  each  q^aetrosoope  should  W  fkimlshed  with  three 
observers— <nieb>  lock  through  the  instrument,  another  to 
direct  the  Instmment  at  the  desired  portion  of  the  snn, 
and  a  third  to  write  down  the  observations  :  two  spectro- 
scopes bolnff  reqoirad  to  examine  the  prominences,  two 
for  the  corona  between  the  prominanoes,  and  one  for  the 
distant  part  of  the  curona,  making  in  all  five  instmments, 
and  fourteen  observers,  or  monipalators,  for  each  station. 
Odonol  Strange  oETered  a  few  remarks  upon  the  neces- 
sity of  examining  the  observers  in  the  pecularltles  ttiat 
polarised  light  presents,  observing  that  if  the  ecLipse  took 
place  next  week,  very  few  observers  would  be  found 
capable  of  observing  the  phenomena— an  opinion  in  which 
the  society  coincided,  and  he  concluded  with  a  few  remarks 
on  the  connactioD  betwfwn  ostronomloal  observations  oad 
general  tolMice  and  knowledge. 

In  answar  to  a  question  from  the  President,  Mr.  De  U 
Boe  replied  that  the  number  of  manipulators  required  to 
manage  the  photographical  deportment  would  he  five, 
oae  prlndpal,  and  four  assistants.  Hence  for  thespectro- 
H(X>riic  axid  photographic  obsenrations  alone,  nearly 
twenty  observers  are  reqaired  at  each  station. 

The  meeting  concluded  with  some  remarks  from  Mr. 
Watson  on  the  geographical  structure  of  the  moon,  which 
being  an  abstract  theory  unsupported  by  facts  or  ob- 
acrnkUoBS,  offers  little  of  interssc. 


alilce  at  sll  times.  There  are,  in  the  ordinary  solar  spectram, 
bhgiit  Uan  as  well  at  dark  ooei,  and  he  thought  that  these 
wowA  he  foond  to  be  the  most  nnchangeabte  lines  in  it.  for 
tha^MkonM  sre  constantly  var^'ing.  The  yellow  line,  so 
often  leeaia  the  spectrum  of  the  solar  prominences,  was 
to  be  a  Hoe  belonging  to  hydrogen  gas  when 
me  luromons  under  certain  very  uaasnal  condi- 
.  bulafter  msn^  eiperiments  with  hydrogen,  tried  by 
111.  Vranklsnd  and  himself  for  more  than  a  year,  they  were 
ttaable  to  make  the  luminous  gas  produce  any  such  line.  It 
was  ofily  o&  the  previoni  Saturday  that,  while  he  (Mr.  Lock- 
yei^  was  examining  the  spectrum  of  a  solar  prominence,  he 
saw  tttt  bright  hydrogen  lines  of  the  prominence  disappear 
olnaH  aatirelr,  while  the  yellow  line  retained  its  full  lumino- 
11^  aaAJiBgta.  It  would  appear,  therefore,  to  he  certain 
that  it  ivaot  a  hydrogen  line ;  neither  ii  it  a  sodium  line,  for 
it  daas  not  fUl  at  the  right  part  of  the  yellow  of  the  spectrum. 
VMhaJhJy  tliiapefflexinR  line  is  dae  to  some  new  substance 
OMBauK  i«  tbaanB»  but  not  yet  known  upon  earth.  A.  very 
valtaMftiMper  onaoUv  physics,  once  communicated  to  the 


MR.  J.  KORMAN  LOCKYER   ON    THK    SUN. 

Ok  Saturday,  the  0th  inst,  Mr.  J.  Norman  Lockver,  F.R.S., 
delivered  his  fourth  and  closing  lecture  at  the  R^al  Institution, 
on  "  The  Sun."  In  the  course  of  the  lecture  he  observed  that 
when  the  flame  of  a  common  candle  is  examined  in  the  same 
way  that  the  sAu  is  observed  with  a  spectroscope,  it  is  found 
that  when  the  flnme  is  injany  wa^  disturbed,  gsses  of  different 
kinds  are  thrown  out  from  its  mterior  towards  its  exterior. 
In  like  manner,  when  from  any  cause  disturbsnces  are  set 
up  is  the  son,  there  are  storms  or  outbursts  of  Inmineus 
iron,  msgftesinm,  barium,  and  other  vapours.  It  is  evident, 
therefore,  that  there  are  layers  underneath  the  external  en- 
velopes of  the  sun,  portions  of  which  layers  become  visible  to 
OS  whenever  there  is  tho  least  disturbance.  Spotsbeing  de- 
pressions in  the  external  envelopes  of  the  sun,  it  follows  ithnt 
an  examination  of  the  solar  spots  brings  the  astronomer 
nearer  to  the  centre  of  the  sua  titan  does  the  observation  of 
any  other  partof  tlie  orb.  On  examining  the  spots  with  a 
spectroscope,  a  general  absorption  uf  the  rays  or  all  parts  of 
the  solar  spectrum  is  seen,  as  well  as  a  selective  absorption, 
the  latter  being  especially  noticeable  In  the  so-dium  lines, 
and  the  ereater  the  pressure  of  the  son's  atmosphere 
the  thicker  are  these  absorption  lines.  lu  order  to 
prove  tkat  increase  of  pressure,  without  variation  in  tempe- 
rature, broadens  the  absorption  tines,  Mr.  Ix>ckyer  threw 
upon  the  screen  a  continuous  rainbow-like  spectrum  of  the 
electric  light,  the  dispersion  bemg  produced  by  means  of  two 
hollow  glass  prisms  filled  with  oisulphide  or  carbon.  Just 
outside  the  slit  of  the  electric  lantern  the  light  was  made  to 
pass  tlirough  a  glass  tube  filled  with  attenuated  hydrogen 
eas;  the  tube  contained  also  a  lump  of  metallic  lodlnm. 
Ileat  was  applied  to  the  bottom  of  the  tube,  so  as  to  gradu- 
ally rapounse  *the  sodium,  and  the  vapour  was  at  first,  of 
roursf,  densest  near  the  bottom  of  tlie  tube,  rather  than  at 
the  top.  The  vapouj  intercepted  none  of  the  rays  of  the 
spectrum,  excrpt  s  portion  oftht  yellow,  consequently  a  dark 
band  was  cut  in  the  vcllow  part  of  the  spectrum  npon  the 
screen,  hut  this  banc!  was  thickest  where  the  light  had 
previously  passed  through  the  denser  portions  of  the  sodium 
vapour.  The  appearance  nf  this  tapering  dark  line  conse- 
<|nently  proved  that  where  the  pressure  of  the  sodJnm  was 
densest,  it  broadened  the  dark  hue  in  the  yellow  of  the  spec- 
trum. Thus  the  broader  the  sodinni  absorption  lines  pro- 
duced by  a  sun-spot,  Ihe  greater  is  the  pressure  and  quantity 
ofthescdium  atmosphere  over  that  spot.  There  urc  now 
ninny  large  spots  upon  the  solar  difc,  and  it  is  a  very  curious 
fMCtthat  they  gi*e  scarcely  any  nbsorption  in  the  yellow 
|)art  of  a  spec^m,  showing  thereby  that  the  spots  are  not 


Hoyal  Roeiety  by  ]£■■■&  Baifour  Stewurt,  Be  la  Rue,  and 
Imiw%  nC  forth  tliakt^  fhotosphere  of  the  sun  might  be 
mamiun^  to  be  a  plane  af  sondcnsation,  snd  any  changes  in 
t]M  paamnaf  ^  ylaac  of  aondensation  will  cause  very  con- 
■iihuwjils  ckajtSBS  tn  taks  fUce  in  the  spectra  observed.  For 
exawpta,  whan  tha  gnisaH  of  the  plane  of  condensation  of  a 
comBMD  cwndCt  fliuns  ia  reduced  by  the  aid  of  the  air-pump, 
a  hula  of  Una  Hghi  begins  to  spread  outside  the  flame  ns  ths 
pressure  it  rtimtaisjiffl,  and  at  last  the  candle  flame  will  give 
the  spectrum  of  nearly  pure  carbon.  The  F  line  nf  hydrogen 
varies  very  mnefa  when  the  preuure  ia  reduced,  so  this  line  is 
a  i^ry  delicate  Indleator  of  the  pressure  of  the  atmosphere 
of  the  son.  U^IU  is  somposed  of  waves  varying  lu  length, 
so  that  ^MB  a  pgasaiaeaca  bursts  out  upon  the  son,  and  in 
the  diretNim  cdt  the  eya  of  the  observer,  more  waves  are 
Uiruwn  iite  ths  cys  n  a  second  of  time;  if.  on  the  other 
hand.  thaM«minejftce  ba  receding  with  a  velocity  at  all  com- 
pacabla  to  uat  of  Uffat.  the  wares  will  be  lengthened  out, 
aitd  a  smaller  number  will  enter  the  eye  in  a  second.  This 
variatisain  wave-length  eaasedl^  tJMiapiA  motion  of  solnr 
llaflBas  prodoaes  zig-zag  and  irregular  tinaa  ift  the  spectrum, 
and  by  ■aasoDSment  of  ths  daiUstioft  oi  tha  bcj^ht  Imes  from 
their  noBHlpMltion,  the  velocity  of  nofeio*  of  portions  of 
the  solar jprominsnces  may  within  certain  ^ita  be  deter- 
auoad.  The  fisaes  often  riss  or  recede  with  a  velocity  of  from 
fiO  to  100  nilia  per  second,  which,  oonsidving  the  size  of  the 
sun,  ia  not  a  vorr  axcessive  rate  of  nwiifln.  It  seems  as  if 
the  rhrnmoipharc  is  ths  oatw  limit  of  the  sun,  for  very  little 
abscxptiuB  tuua  pUoe  oulMda  it,  and  there  is  evidence  that 
the  absorbing  aimasphiBra  ef  the  sun  and  the  photosphere 
begin  togalher.  As  to  what  is  below  the  photosphere,  spec- 
trum aaiuytts  givaane  wlaraiation  whatever,  anil  he  thought 
that  in  a  sun-^iat  nsfrnnsniiiM  ntrns  get  below  tlie  photo- 
spUacs;  he  coasidered  the  spot*  to  ba  pnrely  surface  pheno- 
meaa.  The  photosphata  mut  be  gassoni,'  cloudy,  or  even 
liquid,  but  certaialj  is  aotsottiL  Us  did  not  know  the  origin 
of  the  oootioBOQi  spactnim  of  tha  ana;  a  continuous  spec- 
trum msy  bs  thiowB  b^r  dansa  luminous  gases,  as  well  as  by 
white*bot  soli^;  but  i4  is  ooasoling  to  be  aware  that  it  is 
equally  unknown  whether  the  continuous  spectrum  of  a 
candle  flume  is  doe  to  solid,  liquid,  or  gaseous  matter.  He 
would  close  his  lecture  with  a  few  general  remarks  about  the 
nature  of  the  sun.  Ttie  sun,  after  all,  is  nothing  hat  the 
nearest  star ;  it  is  also  a  variable  star,  for  the  spots  upon  it, 
as  proved  by  observations  extending  ever  the  last  50  years, 
are  very  plentiful  at  some  periods,  and  very  scarce  at  other 
periods ;  the  interval  between  two  maximum  periods  or  two 
minimum  periods,  ia  about  11  years.  We  are  now  in  a  maxi- 
mum period.  There  is  also  some  connection  between  the 
spots  on  the  sun  and  the  tun^a  family  of  planets,  for  the  posi- 
tions of  the  planets,  more  especially  of  Mercury  and  Venus, 
hsve  sn  influence  upon  the  area  ftf  the  spots  on  the  sun.  The 
sun  cannot  be  a  ball  of  firs,  for  if  it  were  it  would  bum  itself 
out  in  a  ridieulonaly  short  space  of  time,  and  there  is  reason 
to  suppose  that  it  is  a  hot  globe  now  slowly  cooling.  If  we 
accept  the  hypothesis  of  Laplace,  that  the  son  was  formed 
originslly  by  tho  oindensation  of  a  tremendous  nebula,  it  is 
not  difficult  to  imagine  that  it  is  now  slowly  cooling ;  and  as 
it  had  au  enormous  initial  temperature  to  ^art  with,  the 
coaling  will  go  on  through  untold  ages,  until  at  last,  having 
sbaorl)od  all  its  surrounding  planets  into  its  mats,  it  will  in 
the  end  roll  through  space  a  cold  dark  hall.  Afterwards,  per- 
haps, it  may  clash  against  another  dark  ball  like  itself,  and 
the  force  of'^the  blow  mav  be  proved  by  eaicnlation  to  be  snf- 
flcieut  to  generate  ligot  and  heat,  a  new  sun,  and  other 
worlds. 


present  found  in  life-preserving  dress^s  made  oS  in^a*mbber, 
gutta  percha,  or  like  material,  as  it  does  not  topada  the 
movements  of  the  wearer  or  stop  his  natural  perspiration. 

The  invention  consists  in  making  dresses  of  india-rubber, 
gutta  percha,  or  other  waterproof  material,  provided  with 
cnshions  which  form  saparata  and  distiact  raceptaclas  or 
reservoirs,  and  which  are  ftUsd  with  air,  and  suitably  arran^ 
and  adapted  to  the  haman  figure,  there  beings  no  commonica- 
tion  between  the  receptacles,  so  that  if  by  any  accident  one 
should  be  injurad  the  safety  of  the  wearer  would  not  be 
jeopardised,  as  the  other  receptacles  would  still  be  soficia&t 
lu  addition  to  the  dress,  an  air-ti»ht  chamber  or  chambers, 
TUide  of  the  same  materials  and  on  the  same  principlea,  Oiat 
is  to  say,  in  separate  and  distinct  compartment,  may  bs  pro- 
Tided  and  maoe  of  such  a  shape  that  if  necesaaiy  tha  weaiv 
of  the  dress  may  sit  on  it  and  move  himself  about  bj  means  of 
an  oar.  The  dress  and  the  riding  chamber  lastly  daicribed 
may  be  made  of  india-rubber,  eutta  percha,  or  other  water- 
proof material,  and  may  be  prorided  with  pockets  fee  canying 
anything  thai  may  be  necessary. 


LETTERS  TO  THE  EDITOR. 


[We  do  not  b«ld  ODnelret  reaponiibli  tor  the  opinion* 
of  our  correBpondeiitB.  The  Editor  respectfully 
reqaeata  tluic  ail  communlcatlou  ihould  be  dnwn 
up  sa  briefly  u  pouible.j 

*.*  All  communiMttona  should  be  addreaaedto  the 
Editor  of  the  KNOLiaH  Hkcuaiiic,  31,  TarUtook- 
street,  CoTcnt  Garden,  W.C. 


All  ahegaea  and  Foit  OBoe  Orders  to  be  made  pay- 
able to  J.  Fasbmobb  Kditaros. 


RIHOUX'S  IMPROVED  UFE-PttESBKVINO  DRESS. 

The  invention,  patented  by  Emile  Ribnnx,  of  Pallseal, 
Bslfium,  has  for  ita  object  the  supplying  shipwrecked  people 
and  otheia  with  a  means  o(  keeping  themselTes  afloat,  and. 
moreocer,  has  tho  advantage  of  overcoming  tha  difflcnltiea  at 


I  would  have  every  one  write  what  he  knowa,  and 
as  much  aa  he  knows,  but  no  more ;  aad  that  not  lu 
this  only,  but  In  all  other  aubjecta :  For  suefa  a  per- 
son may  have  aome  partioalar  knowledge  and  expe- 
rience af  the  nature  of  aueb  a  person  or  sucb  a  foun- 
tain, that,  as  to  other  things,  knows  no  more  than 
what  everybody  does,  and  yet  to  keep  a  clatter  with 
Ibis  little  pittance  of  bis,  will  ondertikke  to  write  the 
whole  body  of  physicka :  a  vice  from  whence  ^reat  in- 
conveniences derive  their  orifirinal.  —  Jfon/o^Tne's 
Suaf$. 

VOICING  WOODKN  OBQAN  PIP£S. 

Sir,— I  feel  very  stronrly  tempted  to  follow  the 
example  of  a  certain  chlckablddv  who  resides  in  my 
neighbourhood,  and  "  crow."     Absut  a  year  ago  I  re- 
lated that  I  baa  heard  organ  icooden  pipes  so  skilfully 
voteed  that  I  could  not  dlstlnKUlsta  tbclr  aonnda  from 
those  uttered  by  mstal  pipes ;  and,  notwithstanding 
my  testimony  was   oorroborated  by  another  corre- 
spondent who  heard  the  trumpet  calls  alternately  per- 
formed on  a  wooden  trampei  and  on  a  brass  one  with- 
out being;  able  to  distinguish  "  t'other  from  whieh " 
by  their  dUteenoe  of  timbre— perhaps  the  most  severe 
test  which  la  possible  to  apply  to  two  pipes,  and  pretty 
clearly  deiBouatratlng  that  the  differenoe  otjiheir  ombre 
depenoa  mnh  more  on  their  voicing  than  oa  tbeir 
material— I  say  that  notwltlutauding  aU  this,  X,  being 
only  aa  Ignocant,  humble  amateur,  wat  duly  snubbed 
by  iimilliisahainl  authority:    but,  Magmmt  tcrilta,  Jse., 
which  kaa  been  translated  l«r  the  baorsa*  of  us  unelaa- 
slcal  blaaksmitbs,  sc,  by  ths  qustit  anthor  of  "The 
Vlechaata's  Saturday  Niftht."  to  mean  "  Truth  is  great 
and  will  prewall  a  bit."    Betass  In  bo  great  hurry,  I 
could  nelT afford  to  wait  nnlil  truth  did  prewail ;    and 
I  now  have  the  reward  of  my  patlenoa  ia  llus  testimony 
ot  no  iu*  an  authority  than  timt  of  oof  "  Adept  "— 
N.B.  I  daa't  think  even  Mr.  Kemble  will  dispute  his 
statemaot  on  this  m&ttor- that  Dy  making  a  pipe  with 
a  circular  mouth,  bevelled  fr<ua  wilhia,  we  eaa  obtain 
from  it  R  tons  so  clcav  and  bright  that  It  snrpaaaeD  that 
of  the  ordinary  aostal  pipe.     It  even  "  took  In  "  a 
tractical  atgua  balldar— 1  do  so  like  to  see  the  practical 
knowing  gaaa  "  taken  in  "-see  "  Adept's  "  note  to  Ills 
article  In  p.  K):),  Mo.  3AS,  after  reading  which  I  was 
sorely  tempted  to  cry  "  Cock-a-doodle-doo ;"   but  in 
mercy  to  9b:.  Kemble  and  the  rest  ot   the  weaker 
brethren  1  forbear  to  utter  so  offensive  an  lo  ]was,only 
beirging  them  thankfully  to  look  this  very  valuable 
"gift-horse"  in  its  "mouth,"  and  to  forbear  from 
showing  theirwwn  teeth  at  what  may  tend  to  save  us 

Eart  of  the  cost  of  organ  construction 
y  enabling  Ihcm  to  substitute  cheap 
wood  for  tlia;  dear  metal   which   is, 
or  ought  to  bo,tl»,  and,  alas  I  costs  a 
good  deal  of  oi>r  tin. 
TiiK  1IA.RHOKIOUS  Blacksmith. 

PS.— If  Dr.  Cssher  has  not  quite 
de<erteil  his  first  lovd-i.t.,  pipes,  and 
gone  over  to  tho  enemy —viz.,  a  reed 
shaken  by  tha  wind,  perhaps  he  will 
say  a  word  for  clear  bright  tone  from 
wooden  pipes  at  moderate  C9st  7 


ACHROUA.TIC  TELESCOPES. 

Sir,— WiU  "P.K.A.B.,"  Mr.  Webb, 
Sir.  Proctor,  or  any  other  adept,  in- 
form mo  if  lean  obtain  any  printed 
account  of  the  performance  ot  Mr. 
Buckingham's  -il^in.  rstraetor;  also 
that  of  the  2Sin.,  made  by  Cook  for 
Mr.  Newsll?      If   these    deserve  the 


title  aplaaatlc  Mr.  Webb's  snggestlen 
to  put  a  new  OG  to  the  great  tube  at 
Wandsworth  might  be  Improved  on 
by  making  the  new  OG  as  large  aa 
the  old  one,  and  tho  flint  glass  thick 
enough  to  bear  grinding  te  tho  re- 
quiral  depth  to  produce  ths  needful 
curves  without  making  a  great 
hole  in  its  centre,  whieh  raqalrad  a 
btack  palah  bigger  than  the  top  of 
my  "ohtianay  pot"— 1  mean  el«(ra»t 
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srt|»tlc  hac — r&ihlon  eompelii  me  to  wear.  For  Mr. 
Webb's  [sooouot  ot  this  monstrous  abortion  I  resprcl* 
fully  tender  liiiii  niy  alnrare  tbaoki.  Well  might 
"  F.K.A.S."  nj.  In  hia  extremely  neat  manner— wEen 
be  perpetratea  a  Jeat  It  U  Invariably  a  eood  one— that 
ba  tnulad  this  '«le«cope  va*  aomethln);  very  muob 
"  oat  of  tbe  flonuBon."  Snota  a  Vila  OG  la  to  me  aa 
•gie ;  boCt  aurely,  tlie  tube  and  tbe  tower  may  be 
iitlllwl  for  anotber  OO  of  equal  dUmeter,  aud  anoh 
apertarea.  bectdes  their  yalne  for  sidereal  aatronomy, 
oottld  we  And  a  place  to  nae  them  In  which  the  aiormy 
winds  do  not  blow,  oaght  to  enable  ns  to  see  "  tbe  man 
In  tbe  moon,"  presaming  be  la  "  at  home,"  which,  oon- 
stderini:  he  can  bare  no  present  duty  to  perform 
towarda  our  "  free  and  Independent  electors,"  be  pro- 
bably may  be,  onleaa.  Indeed,  his  ouatomary  aearob 
after  auea  of  tbe  inhabltanta  ot  hia  natire  aaMUite 
wlw  have  strayed  to  the  earth— see  the  book  entitled 
"  De  Lunulco  Inqnlrendo  "— occnpiea  the  whole  ot  hia 
time,  and  compels  bim,  like  other  ambassadors,  to  lie 
abroad  for  tbe  rood  ot  bis  country  f^ora  the  time  of 
one  general  (parliamentary)  election  until  the  next, 
when  tbe  eallt  of  daty  muat  become  so  onerous  to  blm 
that  he  is  not  likely  to  agitate  for  tbe  repeal  of  the 
•eptennial  aot  in  favour  of  annual  parliamentary  elec- 
tions. The  Habmokiods  Blacksmith. 


FLATIXISBD  OLASS  SPECULA  FOE  B£FLBCT- 
IN6  TELESCOPES. 

Six, — I  am  informed  platinum,  when  polished,  re- 
flects a  larger  proportion  of  Incident  raya  than  allyer, 
and  that  it  can  be  deposited  In  thin  filma ;  the  exiatlnj; 
manntaelnre  of  what  are  termed  platinised  looking 
glasses  is  suflldent  proof.  A  sUrered  mirror  la  per- 
naps  yet  more  liable  to  become  tarnished  by  atmos- 
pheric Influences  than  one  of  bronae  or  apeealnm 
metal,  but  platinum  doea  not  readily  become  tarnished, 
whtab  HaMUty  Is  one  of  the  greatest  ot^ectioos  to  the 
employmeDt  of  refleoting  telescopes,  so  I  would  re- 
speetfullyask  Ur.  PnrUjs,"  r.R.A.S.."  Ur.  Webb,  and 
others  who  are  acquainted  with  reflectora,  If  there  is 
any  praetieal  obJeotlOD  to  coating  gisaa  apeonla  with 
plaklamn  instead  ot  atlrer,  and  If  there  be  none,  how 
best  to  do  It?  I  presume,  laying  it  on  wiCtaa  bruah, 
and  cflerwarda  beating  tbe  Bpoonla,  aa  if  It  were  a 
llotlle  production,  which  Is  thu  process  employed  for 
so  eaiJed  plattnlsed  looklng-glaawa,  would  not  bo 
applicable  to  epecula,  for  I  fear  it  might  tlightt^  alter 
tfielr  form,  and  not  be  conducive  to  correct  aeflnltlon. 
The  Habmuniodb  Bi^acksmitti. 


TBIC    VIBBATION    OF    TBE    BELLIES    OF 
VIOLINS. 

8tB,— "  E.  P.,"  p.  357,  Vol  X.,  aays  that  I  baye  OTor- 
Btated  the  mark  when  I  wrote  that  tbe  belly  of  a 
vioUn  oonld  n*t  vtbrate  apvsa  rii  wllkont  OTercomug  the 
downward  preaanre  of  tta  atrtnga.    Mow  as  this  Zkh. 

Xar4  pressure  never  eeaaea,  becaose  the  strings  of  a 
ddle  vibrate  koriiontallf  and  remain  deflected  wrH- 
ca%  while  they  are  vibrating.  1  think  "E.  P."  will 
on  tnrtber  eoosideration.  aeethat  the  upward  vtbratloii 
of  tbe  belly  mtui  1^  the  bridge,  sod  of  course  the 
stnqg*  wlileb  are  resting  on  it 

The  tmat  that  tbe  beliy  ia  propped  up  by  the  aonnd- 
post  so  more  relieves  it  from  the  downward  presnurc 
of  the  atrlogs  than  a  plate  ef  lead  on  the  lop  or  a 
column  ia  relieved  from  tbe  preaaure  of  the  aaperin- 
onmbsnt  weight  by  the  column  beneath  It.  The  aoand- 
post  Is  simsly  a  column  whiiA  props  tbe  belly,  and 
tnnsfera  tlw  downward  preaanre  of  the  atrin^a 
to  the  b»ok  of  the  iostrarafnt  (the  belly  beinsr 
Mjnseaed  lietween  the  top  of  the  aonnd-post  and  the 
bottom  ot  tbe  bridge) ;  bat  (hia  ia  not  relieving  the 
wp«r  snrfsce  of  the  belly  from  downward  preaanre 
but  only  enabling  It  to  aupport  that  pressure  with  leaa 
distortion.  Tag  IIabmomiods  Ulacesmith. 

COXBIXED  DRILL.   SEIHSB,   AXD  TAP  FOE 
GAS  MAINS. 

Sib,— On  page  473  la  tbe  repreaantatlon  of  a  drill, 
reimer,  and  tap  combined,  or  formed  of  one  piece 
of  steel,  to  which  your  oorreapoadeat  *-Uaohl- 
nator,"  p.  aos,  very  reascaably  objeots  that  It  would 
be  driUiog,  rolmtng,  and  tapping  at  once,  and  be 
broken  In  tbe  attempt  lo  use  it.  Tbe  Idea  ia  so  -oo4 
that  it  is  worth  carrying  out,  and  thia  may  be  done 
by  the  very  aimple  expedient  of  getting  rid  of  the 
reimer,  which  is  between  the  drill  and  tbe  tap,  for  if 
tbe  latter  be  the  proper  sixe  for  tbe  former,  it  ia 
obvion  the  hole  It  makes  cannot  require  to  be  reimed 
bat  If  It  be  desired  to  reuin  tba  reimer,  to  oompeusate' 
for  tbe  workman's  want  of  can,  who  might  grind  the 
drill  matil  U  became  too  small  for  tbe  tao,  and  induce 
the  breaking  of  the  latter  in  tbe  hole,  all  that  is  needed 
is  to  form  a  eytindrieal  neck  the  same  size,  or  rather 
a  trifle  smaller  tbaa  tbe  largest  portion  ot  the  reimer, 
ntween  it  and  tbe  tap.  If  this  neck  be  aa  long  as  tbe 
thMbeas  of  tbe  pipe  wfaieb  U  drilled,  tbe  reimer  must 
flniah  (be  hole  before  tbe  tap  ean  enter  It,  and  there 
wta  bo  ao  danger  of  breaking  the  latter  from  the  hole 
being  too  aman  for  it.  I  need  hardly  add.  that  tbe 
"•Jill  e«€ht  to  be  long  enough  to  perforate  tbe  whole 
"»'«*■««*  the  pipe  Ufon  Om  reimer  enters  the  hole, 
or  then  will  be  a  Jam. 

The  H.MuioinoD«  Blacksmith. 


BLUE    MAHOB   AND    OTHEE    WOODS    FOE 

F18HIXO  RODS. 

Sib,— In  tho  FUU  of  JIarch  28,  a  correspondent 
states  be  has  a  fly -rod  made  of  the  above  wood.wbleli, 
be  says,  is  at  ooee  light,  stiff,  tough,  aind  very  elastic. 
Tbta  eomblnatloa  of  qualities  renders  it  eapecially 
suitable  for  Oy-fisblng  rods— Indeed  tor  many  other 
purposes.  The  undersigned  would  be  greatly  obliged 
by  being  informed  where  it  can  be  parobaaed.-Qnery, 
can  thIa  trood  be  tbe  bloe  mahogany  of  Jamaica  7 

I  have  had  considerable  experience  aa  an  amatear 
flshing  rod  maker,  and  I  hare  found  tbe  most  elastic 
mate^I  yet  tried,  to  be  logwood.  Hickory,  laucewood, 
greenbeart,  and  ash,  are  aomoonly  employed,  and, 
next  to  logwood,  their  elasUeity  is,  I  think,  in  the 


loUowinetsrder :  ianoewood,  gieenheart,  hickory,  ash. 
Logwood,  although  tbe  moat  elastic  of  all,  has  tbe 
great  defect,  for  eareleas  flsbermen,  of  being  very 
brittle :  it  will  not  bear  rough  usage.  Lancewood  la 
muob  tougher,  but  ia  heavy,  nevertheless  it  makes 
excellent  top  jolnU,  aqd  lor  abort  rods,  not  exeaeding 
tan  or  eleven  feat  in  length,  excellent  middle  jolnta 
also.  Greeoheart  has  come  in^  extensive  use  of  late 
years,  especially  tor  salmon  roBs,  but  it  is  more  brittle 
tbaa  laoaewood,aBd,  I  think,  yet  heavier.  It  may  do 
very  well  tor  oar  President  of  the  Board  of  Trade, 
yclept  stout  John  Brigiit,  and  other  athletic  aalmnn 
angleie,  but  I  do  not  Uke  ic  for  a  ligtt  troutiug  rod ; 
ysi  leas  for  dace  whtppiag. 

Well  aelscted  heart  of  hickory  makes  a  very  fair  fly 
rod,  but  It  is  not  so  elastic  as  lancewood  (not  to  men- 
tion logwood)  i  it  has,  however,  that  desirable  quality 
for  careless  anglers,  loughneM,  aud  of  some  klads  of 
aab,  vary  geodlly-rods  mav  be  made,  espeelally  tbe 
French  aab.  Imported  tor  billiard  cues.  Hsjor  Orsnt, 
whose  apparatus  for  military  coolUng  excited  eo  much 
attention  a  Ibw  years  ago,  and  who  u  an  enthuaiasUo 
salmon  flaher,  prefbrs  hia  aaben  salmon  rod  to  any 
other  be  possesses,  behaving  uaed  it  for  several  aeaaona 
in  Norway  with  great  aatlslactlon,  but  I  suspect  its 
good  proportions  have  more  to  do  with  its  excellence 
than  lis  matcf  isl. 

I  have  been  told,  very  good  fly  rods  may  be  made  of 
mountain  ash,  also  of  wycb  elm  and  of  basxl,  but 
having  no  experience  ot  those  woods,  I  cannot  form 
any  eonfident  opinion  of  their  merits.  Idonbilftbey 
are  so  good  as  the  woods  commonly  used.  According 
to  tbe  FieltTi  oorrespondent,  blue  maboe  wood  ia 
far  superior  te  them  all,  aud  ia  not  heavy,  a  very 
Important  eonsideiatlon  in  a  long  rod  in  tbe  hands  of 
"  our  weaker  brethren  "  of  tlw  craft ;  indeed  I  esteem 
ligbtoess  at  so  mucb  tmportance,  that  I  had  a  rod 
made,  whoae  tap,  nearly  Ave  feet  long,  was  a  flaely 
grown  and  moderately  uper  piece  ef  North  CaioUna 
eaoe,  with  about  a  toot  of  aplitjuugln  bamboo  formiui 
its  point.  The  'middle  joUt  of  this  rod  waa  alsocS 
North  CaroUaa  cane,  and  its  butt  waa  made  out  of  an 
ashen  billiard  cue.  It  was  aearly  sixteen  feet  kMMi. 
and  so  Itebt,  thst  it  might  be  uaed  with  one  haodTlt 
answered  admirably  for  throwing  a  long  line  when 
chub  whippinz,  but  ila  action  was  not  so  regular  as 
that  of  a  well  made  solid  rod,  probably  beeauae  the 
maker  bad  not  a  suiBclenl  stock  of  North  Carolinacane 
of  large  diameter  to  select  the  middle  Joint  from,  for  it 
hardly  tapered  enough— 4. e.,  bad  rather  toomncb  action 
at  its  Urger  end,  where  it  entered  the  butt.  Thia  ia  a 
venr  common  defect  in  fly  rods,  eapeelally  those  made 
In  Ireland,  and  if  an  advantage  when  playing  a  heavy 
salasco,  is  far  flrom  advantageous  when  throwing  a 
long  Use  far  ebri)  in  the  river  Lea,  when  you  are  oom- 
pelled  to  throw  right  across  tbe  stream. 

TOE  BABMOMIODS  BLACSSIUTa. 


INCREASE  OF  IN8ANITT.   ' 

SiB,— There  la  a  ipieeMon  of  vast  Importance  which 
1  have  net  aeon  disc  eased  in  your  veraatilo  pages— the 
Increase  ot  insanity  In  tbtsconatry. 

Although,  aaye  a  writer,  Ikare  is  some  dlOiir- 
ence  ot  opinion  with  regard  to  tbe  cause  of  it,  we  ean 
hardly  doubt  that  Inanity  is  greatim increasing  in 
these  islands.  It  w<«ild  aeem  as  if  the  worat  ot  all 
human  diseases  was  llrtile  to  grow  with  the  growth  ot 
civilization,  and  as  If  nasdical  science  was  impotent  to 
Btay  Its  progress.  Ibis  is  what  tbe  non-professional 
observer  will  gather  fron  certain  statements  and  sta- 
tistics on  tbe  Bubijcct,  and  It  is.  Indeed,  admitted  to  a 
larpre  extent  by  medical  men  In  scientiflc  periodicals. 
Thus,  for  example.  In  tbe  Quarterly  Journal  of  Science, 
Just  published,  Dr.  Martin  DnncsD  writes  that  "  thb 
cuies  of  tbe  laaane  in  our  line  asylums  are  not  more 
numerous  than  they  were  from  1748  to  1814,  when  tbe 
treatment  of  tbe  insane  was  a  disgrace  to  humanity ;" 
thai  "  our  aocial  state  is  producing  year  after  year  an 
increasing  lunount  of  In^ianity  more  than  ever  difficult 
of  core;"  and,  again,  that  "there  la  no  denying  or 
explaining  away  the  fact  ot  the  rapid  accumulation 
of  intano  persons  In  all  parts  of  the  kingdom."  In  the 
Medieo-Chintrgieal  Review  for  this  month  there  ia  an 
article  on  the  same  subject,  la  which  the  writer  statea 
that  In  tbe  course  ef  ten  yeara  tbe  number  of  recordefl 
lunatics  has  increased  45  per  cent,  aad  that  the 
immense  additions  made  to  nospital  aeoommodatlon 
during  the  same  period  "have  been  fruilleas  so  lar  aa 
thoy  were  intended  as  means  of  bringing  all  aauper 
InnatlcB  under  proper  supei  vision  ana  under  (M  pro- 
tection of  tbe  lunacy  laws— a  privilege  not  belonging 
to  workhouse  inmates.'*  In  proof  of  these  statemenu 
the  writer  adds  that  while,  during  tbe  Ust  ten  years, 
asylum  aeeommodatlon  baa  been  enlarged  by  nearly 
two-thirda,  "  yet  tbe  lunatics  detained  in  workhouaes 
In  1869  were  cloae  upon  SOOO  more  than  inJSOO.  At  the 
aame  time  the  pauper  insane  distributed  In  lodglnga 
have  advanced  from  50-10  to  oasr."  Both  those  Jour- 
nals thus  aaaert  the  increase  of  inaanity,  both  declare 
that  tbe  plan  ot  large  aaylums  has  proved  a  compara- 
tive failure  and  la  inimical  to  recovery,  and  both  are 
in  favour  of  placing  pauper  lunatics  in  cottage  homea, 
aa  IS  done  in  some  parts  of  Scotland  and  at  Obeel,  but 
under  a  careful  system  ol  refriatration  and  supervlaion. 
Dr.  Tuke,  writing  to  the  Journal  qf  Mental  Science, 
arrives  lo  the  main  at  a  similar  conclusion.  He  points 
out  the  evils  of  the  cottage  system  as  exhibited  In 
Konnoway  In  Flfcshlre,  but  believoa  that  sooner  or 
later  it  must  be  brought  more  fuUy  Into  play,  and  that 
if  improved  and  elaborated  it  may  bo  tbe  boat  var  of 
providing  for  harmless  and  Incurable  lunatics.  Nei- 
ther of  these  writers  holds  out  to  us  any  hope  that  the 
growtli  of  insanity  Is  a  temporary  evil.  Luxury  is 
advancing  with  gigantic  strides,  and  poverty,  with  Its 
attendant  miseries,  grows  in  a  like  proportion.  Con- 
aniaptiou  and  acroiula,  aays  tbe  iledtoo-Chirurgicat 
Rertew,  are  lucieasing  throughout  the  country.  A 
degenerate  state  of  Mdy  tenda  to  produce  a  weak 
mmd,  and  the  Journal  qf  Science  afflrms  that  Insaolty 
is  due  far  more  frequently  to  InsufBcient  nutriment, 
to  poverty,  and  to  pnyalcal  deterioration,  than  to  the 
severe  mental  atrain  which  is  so  often  demanded  in 
the  preaeat  day  from  tbe  apper  and  middle  clasaea. 
Tbe  Increase  of  lunacy  is  not  to  be  found  among  edu- 
cated men,  but  ia  to  oe  traced  almoat  wholly  to  the 
pauper  elaas.    In  proof  of  this  it  la  enough  to  atate 


that  In  the  Ave  yeara  ending  Jannary  1,  ISC?,  the  in- 
crease of  private  patients  la  asylums  waa  3*.  while  tUu 
increase  of  pauper,lunatics  during  the  same  period  waa 
6(HS.  It  would  seem,  therefore,  thst  In  proportion  as 
we  can  diminish  the  pauperism  of  tbe  country,  wu 
sballaMr  the  progress  of  the  moat  awful  diseaae  which 
can  afflict  humanity. 

I  don't  know  that  a  discussion  ot  this  question  in  the 
pages  oi  the  BNOLian  Mechanic  would  assist  mate- 
rially in  cheeking  tbe  evil  so  much  to  be  dejAored  or 
preventlug  its  extension.  Still,  if  any  one  ODold  ang- 
gest  any  moans  whereby  thia  maladf  couU  ia  any 
way  be  diminished,  he  woult  so  far  perform  a  pnbllc 


good. 


J.  H.  0. 


COTTON  SPINNINCJ. 

am-t  BoUee  with  pleasure  the  remarks  ot  a  "  Fac- 
tory Xiad  "  respeeting  the  abaenoe  of  anything  relating 
to  the  cotton  manufacture  Ia  your  paper.  Certainly 
a  very  few  thbigs  have  appeared,  but  uo  diseoasion  ot 
any  moment  has  followed,  considering  tbe  enorm  >ua 
number  of  persons  latereated  and  having  to  do  with 
the  mecbantoal  operations  and  cootrivancea  connected 
with  this  large  business. 

It  is  anrprlaing  that  more  has  not  been  brought  for- 
ward when  we  think  ot  the  number  of  persona  Into 
whoae  bands  your  paper  falls  in  tbe  Lancaahire  and 
cotton  spinning  districts,  and  of  how  manv  dinerent 
notions  and  oprfnions  about  certain  matters  connected 
tbcrewlth  are  held  among  those  engaged. 

As  "  Factory  Lad  "  says,  it  would  .be  a  great  idvaa- 
toge  If  some  person  would  give  a  description  of  tbe 
maebtnes  and  processes  of^eotton  manufacture,  anf 
until  such  appears  perhaps  a  little  discussion  may 
arise  from  the  following  question  :— A  carding  engine. 
whose  doffer la  atjln.  in  dboneter,  baa  on  a  26-toetb 
wheel,  driving  26  on  side  shsft,  on  which  Is  17-ehaogo 
wheel  into  lU  on  feed  roller  of  2in.  diameter.  On 
dolter  end  is  also  .  307  through  two  carriers  Into  46  on 
bottom  eallendor,  m  this  39  Into  89  on  top  oallender, 
both  lin.  diametei     Required  tbe  draught? 

From  several  pu.  Ueatfons  now  before  me  I  find  the 
following  rule  :— 

Jfnltiply  tbe  driving  wboels  on  ends  of  side  shaft 
aad  dofler  together  wub  diameter  of  feed  roller  for 
a  divisor ;  then  this  driven  wlieeis  on  side  abaft  and 
fied  roller  with  diameter  ot  dufi'er  for  a  dividend; 
quotient,  the  draugb  i 

Is  the  above  rule  strictly  correct  7 

MDIUAL  lHr>OVSHE!IT. 


8tB,— "  A  VmetoTj  Lad  "  la  quite  oorreot  in  his  re- 
marka  p.  60,  on  "  Gttohe  Maalte,''  and  the  cotton  willow 
andseotohlog  maolilnoaL  Kvldeutly  "  O.  U."  d  d  not  na- 
derstand  what  lie  waa  writing  >bua*,  or  he  would  not 
have  Boeonfoiindedtbetwo  nwchlnea.  I  ean  also  supple- 
ment "A  Factory  Lad's"  statement  of  the  estimation 
in  which  tbe  Shglisu  HacBABic  ia  held  in  the  manu- 
facturing distrlcta;  it  oiroulatea  exumsively  in  the 
town  and  neighbourhood  et  Uoobdale,  ana  is  pa- 
troaissd  by  the  Rochdale  e»-operalora,  at  their  noble 
building,  tbe  Cen  tral  Stores,  where  Itgrases  the  tables 
of  their  aplendid  reading  and  news  rooms,  aad  ila 
pages  are  eagerly  perused  by  many  ot  the  numerous 
membcva  who  IVequent  thoae  rooms. 

Hitherto  matters  oonneeled  with  tbe  cotton  and 
woollen  manufactures  have  been  but  barelv  treated  sf 
in  our  Journal.  With  "  A  Factory ;  Lad,"  1  hope  that 
in  future  they  will  reeelva  mon  notice,  and  I  think 
our  Editor  will  acknowledge  that  we  may  fairly  elalm 
for  thoae  branohes  ot  Induatry  a  fair  portion  *f  the 
a  pace  set  apart  in  the  KNOLisa  UiKiHAMic  tor  mutual 
Inatmctioo.  I  have  seen  several  questions  an  cotton 
spinning  which  have  rvoeivcd  no  auawera,  the  reaaon 
no  doubt  being  that  to  give  the  information  asked  for 
would  make  auch  a  demaud  on  your  space  that  pcraons 
able  end  willing  to  give  It  have  been  held  back  by  the 
consideration  that  you  would  not  grant  tbe  necessary 
apace. 

Some  Bve  or  six  weeka  ago  "Excelaior"  asked  a 
question  (1927)  to  which  I  have  not  yet  seen  any  reply. 
Ue  requested  an  explanation  of  tbe  working  o(  tbe 
cone,  sun,  aad  planet  wheels,  and  reversing  motion  in 
Hlgflns'  roving  frame. 

I  presume  "  Excelsior  "  is  sulBoiently  well  acquainted 
with  the  roving  Iramo  to  know  thai  tiic  spindle  twists 
the  fibres  of  cotton  together  as  tbey  are  delivered  in  a 
band  from  tbe  draught  rollers,  that  after  being  twisted 
tbe  rovintr  pssses  down  one  of  tlio  legs  of  the  flyer 
and  Is  woimd  in  a  spiral  manner  ronnd  tbe  bobbin  in 
layers  until  the  bobbin  is  full  1  Thebobbinaodspindle 
both  rovolvo  in  tbe  same  direction,  and  if  they  both 
ran  at  one  speed,  "  Excelsior  "  will  readily  sec  that 
there  would  oe  no  winding  on  of  tbe  roving.  To  wind 
on  the  raving  as  it  Is  delivered  from  the  rollers  we 
mutteiUier  run  the  bobbin  quicker  than  tbe  spindle,  or 
run  it  slower ;  or,  aa  wo  say,  the  bobbin  must  either 
lead  tbe  fl3rer  or  the  flyer  muit  lead  tbe  bobbin. 
Whether  bobbin  or  flyer  leads  Is  immaterial  to  the 
description ;  the  tame  moobantsm  is  used  for  each,  the 
arrangement  only  being  different.  We  will  take  the 
case  of  the  bobbin  leading  the  fiver. 

The  delivery  roller  and  spindle  revolve  at  speeds 
which  hav^alixed  proportion  to  each  other,  the  bob- 
bin revolves  at  varying  speeds  because  of  Its  varying 
diameter.  As  the  diameter  Increases  the  speed  de- 
creases, BO  that  Ita  speed  is  always  equal  to  the  speed 
of  the  spindle  pins  a  proportionate  speed  of  the 
rollers,  wnich  additional  rpeod  will,  of  course,  be  as 
their  diameters  arete  each  other. 

Fer  example,  suppose  the  spindle  to  make  10  revo- 
lutions for  iLe  roller's  1,  and  the  diameter  of  bobbin 
equal  to  the  diameter  ot  roller,  tbe  bobbin  In  that  caso 
must  make  11  revolutions  for  the  roller's  1 ;  if  the 
diameter  of  bobbin  be  increased  to  twice  the  diameter 
of  roller,  fte  smod  of  the  bobbin  is  reduced  to  104 
revolutions  tor  1  of  roller,  and  $0  on  for  any  other 
diameter  of  bobbiiL  To  regulate  this  varying  speed 
of  tbe  bobbin  is  tbe  ofllue  o<  tljo  coae  drums  aud  dif- 
ferential pullcya.  or,  as  "  Excelsior  "  calls  them,  sun 
and  planet  wheels.  Besides  revolvlHg  roaud  their 
axes  tlu!  bobbins  have  an  up  and  down  motion  given 
to  tbem  by  tbe  reversing  bevels,  by  which  means  tlif^ 
roving  ia  made  to  traverse  from  end  to  end  of  tlio 
tiobbin,  aad  is  wound  in  a  spiral  niauner  round  tlie 
barrel ;  this  up  and  down  motion  is  called  tb' 
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motion.  When  one  bevel.  In  j^ear  with  the  pinion,  has 
driven  the  bobbins  to  the  top,  It  ia  Immedlateljr 
tliro-ra  ont  of  gear  with  Ihe  pinion  ;  the  other  bevel 
coming  Into  gear  at  the  same  time,  rereraei  the  motion 
and  cauee  the  bobbins  to  deseend,  and  so  on  for  each 
layer  of  rorinf  as  the  bobbin  fills  :  the  speed  ol  this 
up  and  4own  motion  of  the  bobbin  also  decreases  as 
the  bobbin  Increases  In  diameter. 

The  following  rough  sketch  of  the  arrangement  in 
Hif^gins'  roving  frame  will  render  the  matter  more  In- 
telligible, and  enable  the  motions  ef  the  several  parts 
to  be  traced  out. 

I*  T  is  the  driving  shaft,  the  driving  pulleys  at  P 
are  turned  by  a  strap  off  engine  shaft ;  spur  wheel  8 
Iteyed  on  same  shaft  drlvei  the  spindle  shaft ;  spur 
keyed  on  end  of  shaft  at  T  drives  top  cone  drum  shaft, 
on  the  other  end  of  which  is  a  wheel  that  drives  the 
draught  roilera. 

It  will  thus  be  seen  that  in  the  speeds  of  the  spindle 
and  roller  there  Is  no  variatlon>  The  bevel  a  is  Keyed 
OB  the  driving  shaft,  the  bevel  6  and  the  spur  e,  which 
are  oonaeeted  together,  run  loose  on  the  driving  shaft 
and  drive  the  bobbin  shaft  Communication  bf twecn 
the  wheels  S  and  a  Is  by  means  of  the  two  bevels  e  e, 
which  revolve  on  studs  flzed  in  the  wheel  D ;  the 
wheel  D  also.revolves  loose  on  the  driving  shaft  and 
carries  the  bevels  e  c  round  with  it. 

It  the  wheel  D  were  a  tlxtnre,  the  wheel  >  woold 
revolve  at  the  same  speed  as  the  wheel  a,  there  woaM 
be  no  variation  in  the  speed  of  the  bobbin,  and  being 
geared  liiie  tbesplndle,  it  would  run  at  the  same  speed  as 
spindle,  oOBseqnenily  there  woold  have  been  no  wind- 
ing on  of  the  rovini;,  but  the  wljeel  D  being  allowed  to 
ran  loose  on  the  shaft  and  receive  motion  from  the 
cone  drnmi,  its  speed  is  regulated  by  them  and  oom- 
mnnlcated  to  the  bobbins. 

The  top  cone  drum  receives  Its  motion  from  tbs  end 
ol  driving  shall,  as  mentioned  above ;  this  is  eom- 
mnnicsted  bv  means  of  the  strap  to  the  bottom  cone 
drum,  and  thence  to  the  differential  wheel  D,  which 
in  this  ease  revolves  in  the  same  direction  as  the  wheel 
a.  to  whose  spoed  It  adds  lu  own,  thus  causing  the 
wheel  £  to  revolve  quicker  than  Che  wheel  a;  conse- 
quently the  bobbin  runs  faster  than  the  spindle,  and 
winds  on  the  roving  as  delivered  from  the  rollers. 

The  cone  drums  are  set  out  so  thst  they  will  give 
speeds  corresponding  to  the  dllTerent  diameters  of  the 
bobbin  i  at  each  Increase  in  the  bobbin's  diameter  the 
strap  la  shifted  by  a  rack  the  required  distance  on  the 
drums,  the  bottom  drum  Is  driven  slower,  and,  coose- 
<iuently,  the  wheel  D,  which,  adding  less  than  before  to 
the  speed  given  ont  by  the  wheel  a,  reduces  the  speed 
of  the  bobbin  as  required. 

The  reversing  bevela,  also  receiving  their  motion 
through  the  cone  drama,  are  alvo  driven  slower,  the 
speed  of  traverse  of  bobbin  being  reduced  accordingly. 

To  "  KxeelsloHs  "  second  Inquiry,  the  beat  books  on 
the  snbloet  are  Dr.  Ure's  "Ck>tton  Mannlaccure  of 
<irost  Britain,"  and  Montgomi-ry's  "  Cotton  Spin- 
ning," both  of  which  were  old  ;  no  doubt  there  are 
neweditlons  embracing  recent  Improrenients  in  ma- 
chine'. Works  of  thia  deacrintlon  he  would  gel  by 
floplying  to  Thompson,  bookseller,  Market-street, 
Manchester.  B.  W.  K 


QUESTIONS  FOR  HILLER8. 

Sib,— Thomas  Evsns,  page  SO,  quotes  my  words, 
"  the  long  spindle  will  make  the  stone  hang  steadier." 
I  certainly  should  not  recommend  a  spindle  ISln.  long, 
for  of  course  if  It  hangs  slesdier  It  will  hang  more 
"Ingglsh.  Near  the  centre  of  gravity  is  the  proper 
place  for  the  bearlnir,  but  I  much  prefer  the  crossbar 
to  the  universal  irons  ;  we  tried  two  or  three  sets 
laany  years  since,  bnt  found  them  inferior  to  the 
crossbar.  A  more  practical  letter  than  that  of  Thos. 
Evans  I  have  aeldorn  aeea.and  any  one  following  hia 
advice  will  not  be  far  out,  nllhougb  doctors  will  differ. 
I  think  we  millers  have  had  niton's  share  of  the  IChg- 
r.isii  MacHANic.  I  want  to  see  that  most  Important 
I rad-^  "  Bakers  and  bakin-"  fairly  represented.  I 
censtder  they  have  been  left  out  in  the  oold  much  too 
l.iug.  I  beg  to  Bay  lu  my  hake-office  the  heau  of  all 
the  liquors  were  taken  with  as  much  care  as  they  are 
in  n  brewhouse,  aud  the  result  was  a  first-class  trade. 

il.  M.  Smitu. 


THB  OKOAN  AND  ITS  CONSTEUCTION.— No.  18. 

Bt  A»  Adept. 

Kir,— In  continuation  of  the  division  of  our  subject 
which  was  treated  of  in  the  last  communication,  on 
)isi;;e  S.'M,  No.  !S5,  we  next  come  to  a  form  of  pipe  In 
which  thi  four  sides,  instend  of  being  straight,  as  In 
those  previously  dearrlbcd,  «rp  formed  In  the  mnnner 
repiTsenlert  in  Fig. 7*.  which  l«  a  front  elevation  of  the 
|j|pi*coin|jlete:  It  Is  to  be  Minlerstooil  that  both  front 
find  back  nreeiirve'l  in  a  •imil.ir  manner  to  the  sides, 
»o  tii.1t  the  Internal  meiuures  arc— at  the  upper  surface 


of  the  block,  lis.  by  liin.  (being 
the  same  as  the  other  szperl- 
mental  pipes),  and  In  ths  middle 
attbe  largest  part  3ln.  by  Sin. 
Home  speeial  arrangements 
are  requisite  for  lu  manufac- 
ture, which  must  be  next  de- 
scribed, as  otherwise  It  will  be 
found  extremely  dlffleolt  to 
coMtmet.  Beferring  to  the 
instructions  given  on  page  410, 
No.  250,  It  can  be  readily 
understood  that  the  block  being 
cut  of  the  necessary  taper,  the 
upper  ends  of  the  sides  after  the 
llrst  gluing  wlU  diverge  into  > 
y  form  ;  tlieae,  after  being  per- 
fectly dry,  are  to  be  treataa  as 
represented  In  Fig.  7S,  which 
almost  explains  itself— the 
stretcher  A  It  moat  be  re- 
marked Is  not  made^in  one  pieoe, 
but  of  three  or  four  narrow 
strips,  as  otherwise  It  eannot  be 
got  out  at  the  top  of  the  pipe 
after  the  whole  is  flnlshed.  The 
meaaa  of  keeping  the  upper 
extremlUca  of  the  sides  in  posi- 
tion Is  shown  at  B,  being  simply  a  pleee  of  |  stuff  with 
a  notch  of  suitable  form  cut  Into  It  ildeways  to  the 
course  of  the  grain,  which  forms  a  good  and  strong 
clip  or  temporary  fastening  with  verv  little  troable. 
When  thus  secured  I  nto  the  proper  rarm,  the  edges 
are  to  bo  planed  over,  whieh,  from  their  curved  lorm, 
la  a  somewhat  delicate  operation,  and  the  second  and 
thirdglulngs  proceeded  with  in  the  ordinary  manner 
as  before  described ;  only  from  the  weed  forming  the 
front  and  back  of  the  pipe  requiring  to  be  forcibly 
bent  into  shape.  Similar  wood  clips  to  that  Just  de- 
scribed are  to  be  used  to  the  number  of  six  or  eight 
along  each  side,  thereby  affording  a  very  neat  and 
ready  means  of  retaining  the  work  until  the  glue  la 
thoroughly  hardened ;  also  It  will  be  well  to  put  a 
slender  {In.  screw  Into  both  upper  and  lower  ex&eml- 
ties  at  each  angle  as  an  additional  sscnrlty. 

The  next  peculiarity  to  be  noted  Is  the  circumstance 
that  In  the  forms  of  pipe  previously  described  the 
passage  for  the  wind  was  eoBstracted  by  bevelling 
either  the  inner  side  of  the  eap  or  the  nont  of  the 
block,  the  opposing  surface  In  either  ease  being  simply 
a  piano,  bat  lu  this  description  of  pipe  both  oap  and 


block  are  bevelled,  as  shown  in  the  section  Fig.  76,  the 
Internal  appearance  of  the  cap  being  represented  In 
Fig  77.  This  system  of  construction  is  remarkable 
for  the  great  soaorosity  It  produces;  the  pipe  itaelf 
now  betore  the  writer.  If  struck  with  the  linger  nail, 
emitting  a  sound  resembling  that  produced  by  thebody 
ol  a  violin  under  similar  treatment,  and  the  note 
when  aonnding  being  of  a  singularly  penetrating 
character.  It  will  also  Incldenully  afford  a  uaufifl 
lesson  on  another  point— viz.,  that  from  the  Internal 
area  being  Increased  in  the  manner  described,  the 
resulting  note  will  bo  found  to  be  considerably  lower 
In  the  scale  than  that  produced  by  a  pipe  ot  equal 
length  and  with  a  elmllar-slzed  block  but  straight 
■ides. 

Note.— I  consider  this  one  ot  the  most  Interesting 
— albeit  undonbtedly  one  of  the  moat  troublesome — 
forms  of  construction.  I  can  well  remember  ray  own 
first  attempt  at  making  a  pipe  upon  the  plan,  before  I 
knew  bow  to  go  to  work,  and  even  using  the  method  I 
have  described.  It  will  take  three  or  fonr  times  the 
ordinary  amount  of  time  and  care,  but  It  is  neverthe- 
less well  worth  using  where  space  and  labour  are  of 
no  consequence.  Tiie  peculiar  character  and  Intensity 
of  the  note  well  repays  the  additional  trouble.    I  trust 


ths  deseripUov  gives  will  be  f  ot»d  saaelantly  expUeit, 
the  greater  part  having  been  written  during  aevare 
bodfly  suffering. 

BLOT-OUTTINO  BBMABKS. 

Sit.— I  wish  "F.B.C.8.,''  M39,  had  sent  copy  of  the 
question  to  which  he  wants  an  anawer.  I  bars  only 
taken  the  Khoush  MacaAnic  during  the  past  nhis  months, 
and  if  I  had  the  back  numbers  eouUl  hardly  be  ezpaeted 
to  search  for  it.     I  should  think  a  modlfleattoa  oC  ths 


drin  used  in  Bhasks's  machine  for  slotting  metals  would 
suit,  provided  a  moderate  depth  only  la  reuiorsd  at  a 
time,  anj  the  following  will  deaoribe  it  with  osatatanoe  of 
the  sketch  Fig.  1.  The  rod  prepared  for  the  drill  haw- 
ing been  Battened  on  both  sides  till  only  about  one-third 
of  diameter  remains  in  the  middle,  a  bruud  diagonal 
notch,  a  i  c  d,lt  cut  with  a  file,  and  the  (aces  a  /,  c  e 
flied  awn  to  clear,  and  leave  keen-cutting  edges  at  a 
and  e.  This  tool  shoald  take  a  cut  as  deep  as  ths  diago- 
nal notch  itaelf,  whleb  might  be  a  great  deal  deeper  than 
1  have  shown  In  the  sketch,  for  economy  of  apace :  and 
for^etal  the  extreme  corners  of  the  cutting  anxles  ahoald 
be  ground  off.  Such  a  tool  woi^  capitally  in  iron,  brass, 
or  stesl ;  bnt  for  thorn  Is  not  filed  away  at  /  a,  e  c  The 
tool  may  be  made  as  shown  by  the  curved  dotted  lines, 
aa  the  cometa  are,  of  coarse,  too  keen  for  leaving  the 
bottom  of  the  slot  smooth,  and  the  feed  must  be  given 
during  the  travel  of  the  tool  backwards  and  forwards, 
and  not  at  the  enda  ol  the  alot,  nnlesa  a  hols  haa  been 
bored  there  first  to  start  the  tool  into.  Both  these  objec- 
tions are  got  over  by  the  uae  of  a  hdU-rouod  bit.  Fig.  *2, 
relieved  round  the  back,  aa  ahonn,  so  as  to  make  the 
cutting  edge  prominent,  and  running  in  the  direction 
indicated  by  the  arrow,  and  1  believe  this  would  be  found 
the  best  tool  possible,  or  nearly  so.  A  friend  who  has 
had  great  practice  says  a  half-round  bit  la  better  for  drill- 
ing boles  than  any  American  twisted  drill,  anl  I  have 
frequently  used  them  for  drilling  ont  of  the  solid  metal 
such  things  aa  rifle-barrels  as  mueh  as  83  Inohes  long, 

J.  K.  P. 

EXPLANATOBY 

8iK,— I  must  beg  those  of  your  readers  who  have  asked 

yuesdous  ofme  not  to  look  on  my  silence  aa  dlsoonttoons. 
am,  as  you  are  awa»,  over-pressed  with  work  in  connec- 
tion with  my  atlaij  and  other  matiers,  besides  ths  necea- 
sary  collection  of  matsrlids  for  a  lectors  I  have  engaged 
to  give  at  the  Boyal  InsUtation  on  May  6th.  1  do  not  like 
to  answer  questions  unless  1  have  fall  time  to  conalder 
them  in  all  their  bearings,  and  just  now  this  is  not  the 
case. 

I  aalate  "  F.B.A.8."  and  aheathe  my  sword  also.  Every 
Une  he  writes  teila  me  uiat  ns  will  be  the  laat  to  misinter- 
pret my  anxiety  to  see  in  sclentiSc  questions  ths  exact 
facta  stated,  where  possible  Wlien  my  tun  comes  I  shall 
be  ready  to  welcome  cheerfully  his  criticisms  on  wbalsrer 
error  1  may  make. 

I  am  glad  to  see  he  has  **  screwed  up"  "  Veritas."  whnas 
■nmerals  were  a  nuisance.  If  "  Veritaa"  wouM  only  c«rry 
his  llgures  to  the  loeatt  commonly  assigned  to  Truth,  ws 
should  all  be  ready  to  obey  the  old  proverb  and  "  let  wall 
alone."  BicuABD  A.  PxocrOA 

MR  BEABDSLEY'S  DYNAMICS. 

Sib,— As  I  read  through  Mr.  B.'s  letter,  I  rejoiced, 
saying  to  myself  "  How  lucky  that  It  reqalres  no  answer, 
being  ao  clearly  written  by  one  who  does  net  even  know 
ths  fundamental  laws  of  dynamics."  But,  alsat  there  waa 
that  In  the  letter  which  required  reply.  So  long  as  Kr . 
B.'s  Ignorance  of  dynamics  only  makes  him  try  to  stop  the 
earth's  routlon,  sll  Is  well;  but  when  It  leads  him  to 
teach  people  how  to  jomp  out  of  a  train  or  carriage  in 
motion.  It  may  be  apt  to  do  mischief.  Lei  me  beseech 
Mr.  B,,  if  be  ever  should  have  occasion  to  jump  ont  of  a 
caniaoe  in  motion,  not  to  leap  the  way  it  is  going;  hut  the 
other  way.  If  possible  let  him  Jump  with  all  his  roree 
from  ths  back  of  the  carriage.  He  will  Ond  that  even  if 
he  fall  (which  is  likely)  the  fall  will  not  be  Mvere  (he 
might  add  the  precaution  ot  letting  his  head  coma  llrat  to 
the  ground) ;  cu  the  other  hand,  by  jumping  the  way  the 
carriage  la  moving  he  will  add  to  the  vioienoe  of  the  fall. 

It  would  be  a  waste  of  time  to  touch  on  his  ceasoning 
(save  the  mark  t )  about  the  earth's  atmosphere.  Galileo 
laughed  away  such  puerile  objeciionstwo  centurisaanda 
hall  ago.  B  4.PaocTOit. 

MATERIALS  FOR  PAPXli.— A  HINT  TO  COBNISH- 
MliN. 

Bia,— Win  yon  allow  me  to  call  attention  In  year  f  ar- 
renchlng  journal  to  a  Utile  matter  which  may  be  of  Import 
anoe  to  many  people  ? 

There  in  at  preaeat  a  great  demand  for  raatatials  for 
maklDjr  paper,  so  much  so  that  papor-maken  have 
Uecldeo  to  increaae  the  price  of  paper  ten  per  cent.  1 
remember  some  years  since,  while  walking  over  the 
Immense  sand  banks  between  Hayle  snd  Forth  Towan, 
Cornwall,  sselng  large  quantttiea  of  tall  rushes  which 
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grvw  In  pntfuion  on  the  nand  banki.  It  ttruck  me  et  the 
ttma  that  thee*  nuhea  miglit  be  ooUeetml  end  made  into 
TMpar.  If  K,  It  would  be  a  beneflt  lo  many.  It  wenld 
benaSt  Cornlshmen,  who  an  In  rather  low  water  Jnat  now 
OB  aoeoontof  manjr  mining  operationa  beins  abandoned, 
mad  it  would  benefit  the  oommnnlty  by  tntrodneing  into 
Um  mailcet  a  new  material,  whloB  coale  nothing  In  Ita  eul- 
tWmHon,  for  making  paper.  I  write  thia  lomewhat  In 
tgnorance  of  the  qaality  of  the  fibre  reqnirad  In  the 
matettel  tor  paper.  But  I  know  that  the  Ci)miah  mahea 
ate  teagk,  and  I  abonld  think  would  be  jnat  the  thing. 

A.  Wnr  BuToa. 

KEL5ET-S  PATENT  WEDOK-DBIVING  DBDUS  OE 

PULLETS. 
'  So,— Encloaed  I  beg  reapectfolly  to  hind  you  tracing 
and  ihort  deacriptlon  of  my  patent  wedge  dri^g  pulley. 
On  referenoe  to  the  Qluitritlons  It  will  be  Mrn  tiat 
theae  pulleya  are  intended  for  tranamlttlng  power  by 
means  of  wire  ropea,  the  rope  being  held  firmly  between 
the  aldee  of  the  pulley,  and  thus  prerentlng  a  "  slip,"  a 
difficulty  hitherto  felt  by  colliery  engineers  and  others 
whose  operations  rendered  the  use  o'  wire  rope  necessary. 
Tb#ee  puUeys  are  extremely  simple  in  construction,  and 
consist  of  two  loose  discs,  an  internal  wedge-ring,  and  a 
boas,  or  naTe,  dlTlded  In  the  centre  transrersely,  all  the 
caatbtgs  being  o\  an  ordinary  and  InejpenslTe  character. 
Fig- 1 1*  s  aeotlott,  and  Fig.  1  a  side  eloTattoiL  The  two 
disoa  are  made  with  an  angular  recess  on  the  inner  face 
of  eaoh,  and  the  centre  holes  are  cast  aligbtly  onrred 
tranarenely,  and  made  to  St  with  ease  the  ootagonal 
IKH.   The  tatamkl  wedge-ring  Is  made  with  a  Mialght 
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point,  the  periphery  being  concaved  to  recoire  the  rope, 
«nd,  in  order  to  allow  for  wear  upon  the  latter,  the  point  Is 
»leo  made  of  less  thickness  than  the  diameter  of  the  rope, 
tiie  nave  or  boas  is  prortded  with  a  flange  cast  on  each 
•sd,  which  flange  Is  for  the  purpose  of  retaining  the 
disc  in  posltloa  The  nave  Is  faced  and  bolted  together 
and  bored  out  to  St  the  drlTing-shaft,  to  which  It  Is 
■ecnred  by  means  of  two  short  keys,  driren  from  each  rnd. 
The  action  of  the  pulley  Is  brought  Into  operation  by 
means  of  the  pressnre  of  the  rope  being  thrown,  on  one 
side  ot  the  pulley,  npon  the  interns)  wedge-ring,  which  ii 
thereby  forced  against  the  inclineii  faces  of  the  recess  In 
the  discs  OB  the  other  side  of  the  pulley,  the  resolt  being 
that  the  discs  an  driven  apart  on  the  bottom  side  and 
towards  each  other,  so  as  to  compress  the  rope  on  the 
topside. 

The  praotieal  result  of  the  trial  of  theae  polleya  baa 
proTea  the  principle  to  be  a  correct  one,  and,  as  there  are 
sot  any  parts  to  get  out  of  order,  their  use  must  be 
Attended  with  consHerable  economy. 

'Wn.  KsiUT,  18,  Oannon-atreet,  E.O. 


DODS'  ELEOTEIOAL  PSYCHOLOGY. 
Bis, — Lest  the  commendation  bestowed  on  this  work 
by  Mr.  Dtneen.  p.  91,  should  induce  some  of  your  readers 
who  are  interested  In  these  subjects  to  thruw  awey  their 
money  by  buying  the  book,  I  think  it  right  to  say  that  II 
Is  one  of  the  most  pretentioua  pieces  ot  rubbish  ever  pub- 
lished. Its  author  is  one  of  tnoso  claptrap  talkers  who 
pour  out  streams  of  high.sonnding  verbiage  without  the 
trace  of  an  idea ;  in  fact,  he  is  a  mesmeric  Bamum. 

The  quotation  given, "  It  will  be  readily  perceived  by  any 
one  acquainted  with  electric  sdenoe,'"  Ac.,  la  enough  proof, 
tor  the  following  statementa  no  such  person  would 
endorse ;  but  the  Doctor's  Idea  ot  electricity  la  the  wildest 
nonsense.  Be  talks  about  the  geld  and  the  chloride  of 
lime  In  electricity,  Ac.,  and  describes  electricity  as  the 
Boorcs  of  matter,  and  containing  In  Itself  sll  matter,  and 
talks  generally  with  the  usual  sublime  Impudence  of  tbe 
charlatans  who  invent  systems  and  Impose  them  npon 
others  who  know  just  as  little  as  themselTes  of  what  they 
are  professing  to  explain. 

As  to  positive  and  negative,  they  are  terms  onW ;  their 
valne  depeiida  on  the  sense  we  put  on  them,  "niat  the 
boman  body  displays  polar  actions,  like  magnets,  there  Is 
little  doubt,  and  tbe  study  of  this  by  Belchenbaoh  is  a 
valnable  contribution  to  knowledge,  very  dUIerent  from 
Dod«'  saaumptlons,  which  are  so  gross  as  to  destroy  the 
valae  of  what  he  says  as  to  the  f&cu  and  actions  which 
ks  describes  in  common  with  all  other  writers  on  the 
•ibltet.  Ftoally,  J.  B.  Dods  was  no!  "the  dlscwererof 
«le«ro-Mology,"  bat  simply  a  peripatetic  leclnrer  thereon. 

SlOMA. 

A  POOR  GLASSBLOWESS  QUERY. 

indebted  Mr.  Joseph  Leicester  for  his  clear  description 
of  glass-making  and  staining.  I  should  Uke  to  see  him 
give  the  poor  glaasblowers  who  cannot  aflord  to  make 
new  glass  a  bint  or  two  how  to  oo!oar  old  meul,  say  a 
pot  that  will  bold  from  half  a  hundredweight  and  up- 
*^rds,  a  ehaap  dark  ruby  from  satlntum  ore  and  copper, 
the  proportions  for  a  half  hundredweight  of  meUI.  Also 
what  amoant  of  oxide  o(  ohcomlum  would  do  tor  a  half 
bundredwelckt  to  produce  a  good  colour  t  Then,  Is  there 
not  a  rich  colour  derived  from  uranium,  lemon  yellow  > 
Also  s  cheap  opal  from  boiie  aah  and  uarbonate  of  barytas  ? 

Banlst. 
,  Pa— I  might  be  able  to  give  him  a  few  colours  for  glass 
In  return. 


SEWING  MACHINES. 
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SEWQTG  MACHINES.-II. 

(Con/tnued  ^ost  fogt  90.) 
Needles. 

Sir,— Tbe  needle  is  tbe  aeeompAnlBeBt,  If  not  tbe 
pioneer,  ot  elTlIlsatton.  It  Is  ■  rare  or  a  make  shift  tMne 
In  savage  Ute,  and  lu  withdrawal  from  ose  would  be  a 
sore  trial  to  sncb  tempers  as  cannot  bear  the  aeoldeo- 
tal  absence  of  a  shirt  button.  We  can  purchase  a 
packet  of  needles  tor  one  penny,  and  seldom  think  It  a 
marvellous  production,  or  estimate  the  acenmolated 
skill  that  has  brouckt  this,  the  llgbtest  and  most  ex- 
tensively used  tool,  to  Its  present  perfection. 

The  majority  ot  the  motners  and  dangbters  of  Ene- 
land  ply  their  needles  at  t^  rate  of  SO  stitches  per 
minute  ;  many,  more  fortunate,  make  from  sou  to  2000 
stitches  iper  minute  by  usiag  the  aswinir  mseblne,  while 
others  have  given  np  maoblne  sewing  in  disgust,  hav- 
ing seleeted  a  bad  maebloe,  or.  having  been  misled  by 
some  Tenders  who  professed  tne  thing  eonld  be  learnt 
In  an  boor  or  two,  and  withont  trouble. 

Let  tbe  disappointed  try  again,  and  be  content  to 
proceed  slowly,  bat  enrely,  acqnlring  first  a  rndlmen- 
tary  knowledge  of  tbe  action  of  the  needle,  and  the 
ihttttle,  spool,  or  looper  employed  in  the  formation  of 
the  Btitch. 

Figs.  1, 2, 3,  and  4,  represent  a  sewing  machine  needle 


enlarged.  A,  tbe  eve  ot  tho  needle ;  B,  tbe  front  or 
long  groove ;  C,  the  Sack  or  short  grtwve ;  D,  the  fabric 
under  tbe  needle :  E,  the  thread,  showing  the  loop 
formed  under  the  fabric,  and  the  cloth  plate  or 
table  F. 

Most  penon.t  on  first  sedngasewlng machine  needle 
feel  surprised  at  the  eye  A  twing  near  tbe  point,  and 
are  perplexed  to  understand  how  the  thread  forms  its 
loop  a  thousand  times  per  minute  Without  grooves 
In  the  needle  the  thread  would  be  liable  to  be  oroken 
on  entering  the  fabric,  but  laying  In  tbe  grooves  B  and 
C,  protects  It  from  cutting  ana  fraying.  If  It  were 
necessary  to  prevent  the  formation  ot  a  loop  the  thread 
wonld  require  to  be  drawn  ont  taster  than  the  needle. 
It  being  double  the  length  of  the  needle  through  the 
fabric ;  It  is  this  extra  length  which  lornu  tbe  loop  in 
connection  with  the  pressing  of  tbe  fabric  against  the 
thread  and  needle,  preventing  the  thread  rising  with 
the  needle.  The  front  groove  B  Is  large  enough  to 
allow  the  thread  to  pass  up  with  the  neeale,  while  It  Is 


drawn  oft  at  tbe  bock,  as  represented  at  E.  Into  this 
loop  the  point  ot  a  shuttle,  or  the  book  ot  a  lock- 
stitch machine,  enters,  so  that  tho  whole  length  ol  tbe 
under  thread  Is  earried  through  the  loop ;  both  sides 
being  tightened  at  the  same  Instant. 

Tas  IiOCK-STITOH. 

This  applloatloo  ot  needle  and  sbattle  to  a  sewing 
machine  was  the  invention  of  the  late  Ellas  Howe , 
Jnn,  of  America,  whose  oareer  as  a  mechanic  is  one 
ot  the  moat  extraonllnary  on  record.  Hatoring  his 
invention  kept  talm  poor,  and  then  he  had  to  defend 
bis  rlgbu  at  law,  finally  obtaining  royalties  from  tlie 
American  sewing  machine  maken  which  amounted  to 
a  very  large  yearly  income.  In  addition  to  the  large 

Eroflts  be  made  In  the  manufacture  ot  tbe  Howe  sew- 
igmaobloe. 

rig.  5  represents  the  formation  of  tbe  Howe  or  ebnt- 
tle  stitch,  the  upper,  or  needle  thread  a,  laying  on 
•op  ot  the  fabric,  and  the  lower  or  shnttle  thread  6, 
laying  below  the  fabric,  the  threada  being  interlocked 
at  c-  c  c  c  with  eaoh  other  In  the  middle  ot  the  fabric 
between  the  four  rtitehes. 

It  is  the  strongest  stlteb  made,  and  cannot  be  ra- 
velled. The  stttcn  being  alike  on  both  sides,  and  using 
the  least  quantity  ot  thread.  It  Is  In  eeneral  use,  with- 
out complaint,  nnle^  badly  made  by  an  Inferior  ma- 
chine, or  an  moompetent  operator. 

Fig.  e  shows  a  front  aide,  and  Fig.  7  an  end  view  of 
a  shuttle  and  needle,  tbe  arrows  abowtng  the  direction 
of  their  movements  when  about  to  pull  op  a  stlteb, 
and  they  nre  so  timed  or  a^jutttd  as  to  complete  each  one 
Its  stroke  at  the  same  instant,  so  that  tbe  shnttle  pulls 
forward,  and  the  needle  upward,  giving  a  pull  oi  the 
two  threads  in  like  manner  to  the  shoemaker  when 
stllching  the  sole  ot  a  booL 

R  Is  the  sbnttle  reel.  After  winding  tbe  thread  very 
evenlv  upon  it  by  the  machine.  It  is  placed  in  the 
sbnttle,  and  kept  in  a  position  by  a  spring  or  eatch  so 
a.*  to  turn  freely.  Toe  Chreafi  in  working  oft  it  Is 
directed  from  the  underneath  side  to  a  bole  la  tbe  bot- 
tom edge  ot  tbe  sbnttle  passing  outwards,  then  by  a 
hole  adjoining  It  ratnrus  Inward,  then  to  holes  In  tho 
front  end,  and  t4>  tho  outlet  holes  In  tbe  top  edge  of 
the  shuttle  to  the  fabric.  A  spring  In  the  front  end  of 
the  shnttle  at  T,  with  its  screw  to  regnlate  tho  («iuio» 
or  strain  on  tbe  thread,  gives  tbe  operator  the  power, 
in  coqjunctton  with  a  (ension  on  the  needle  thread,  to 
Interlock  the  threads  In  the  middle  of  tbe  fabric  \  or. 
It  preferred,  to  pall  one  thread  tigrbter  than  the  other, 
according  to  tbe  requirements  ot  the  work  lo  hand. 

H  Is  a  part  ot  the  needle  bar.  Into  which  the  needle 
Is  Inserted  and  fixed  by  •  scrow  I.  In  tbe  return  stroke 
the  needle  descends  through  tbe  fabric,  the  needle 
hole  In  the  cloth  plate,  and  into  a  slot  in  the  metal  K. 
against  which  travels  the  fare  of  the  shuttle.  If  thr^c 
parts    are  not  truly  fitted  and  well  polished,  the 
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machine  will  to  very  troubloomc,  althougb  tkc  irork- 
monsUlp  ol  other  potts  mnjr  tx  very  good. 

A  f  iiACTicAL  Mas. 


LATHtS. 

Sir,— In  my  letter  on  the  sobject  of  the  S»It»Irf- 
Wardoor-8t.  lathe,  you  have  altered  my  aense  In  the  31th 
liun  by  inserting  the  word  "ant.*'  The  cutting  wonld  be 
the  least  part  of  the  expense  of  Bteel  wheels,  us,  when  once 
forged  and  turned,  the  cuttlag  would  be  done  with  no 
more  difficulty  in  steel  than  in  brass,  only  taJ^lug  a  longer 
time  to  accomplish.  In  the  elide  rest  of  that  lathe  there 
are  several  small  wheels  cut  o«t  of  the  solid  steel,  besides, 
if  I  recollect  right,  a  rack  for  one  motion,  and  a  segment 
equivalent  to  a  portion  of  a  large  wheel  for  another. 
Daring  the  paat  week  Ihave  baa  to  cut  teeth  of  {in.  pitch, 
jin.  deep,  and  through  caetsuel  Jin.  thick,  which  tooh  »( 
minutAs  eaoh  to  do,  so  the  cutiag,  alone,  of  a  set  of  wbeela 
wmdd  not  eorao  t«  very  muck  mooay.  but  I  am  not  pre- 
pared to  say  where  the  aeooaaary  forglnga  could  be  got 
done,  up  to  9  or  10  inches  in  diameter,  and  soft  enough 
to  be  out  at  all.  '    J.  K.  P. 

EHEA  OKASS. 

Sib,— The  following  inf orOiatlon,  which  X  copy  from 
a  contemporary,  may  be  acceptable,  sapplementlng 
as  it  does  that  given  by  "  JUiuneliuha"  In  your  last 
number.  D.  V. 

"  The  ereat  drawback  wblota  baa  hitherto  prevented 
the  DtiUwtlon  of  this  rrasa  has  undoubtedly  been 
the  difilcalty  ol  extraetlng  the  fibre,  the  manual 
prooeaa  Ming  ao  expensive  as  almost  to  amount  uf  a 
pTCblbitkm  of  fibre  manufacture  being  oarrlod  on. 
During  tlie  last  twenty  years  or  so,  a  number  of 
machines  have  been  brought  out  for  rxtractlog  fibre, 
but  none  of  tiiese  have  been  considered  entirely  satU- 
factory.  Up  to  the  present  time,  the  common  mode  of 
extracting  the  fibre  from  such  plants  as  the  aloe  is  by 
soaking  the  leaves  In  water  till  the  vascular  matter 
has  becomo  rotten,  and  then  beating  off  this  decayed 
matter  from  the  fibre  with  a  wooden  mallet,  or 
scraping  it  oS  with  a  blunt  knife.  This  process  is  not 
only  a  slow  and  nasty  one,  but  is  attended  with  mnch 
waste  of  fibre ;  It  also  discolours,  and,  what  Is  most 
important  of  all,  weakens  the  fibre.  At  the  London 
Kxbibltlon  of  1802,  two  American  gentlemen,  named 
(<andfsrd  and  Mallory,  exhibited  a  machine  for 
extracting  fibre  from  aloe,  plantain,  or  pineapple 
leaves.  This  machine  has  been  used  in  Amerl<!a,  but 
would  sc&reoly  be  found  either  sufficiently  simple  or 
cheap  for  the  ryots  of  India,  its  cost  being  about  £45. 
What  is  wanted  is  a  cheap  machine  of  simple  con- 
struction, by  which  the  fibre  can  be  easily  extracted; 
and  we  think  it  only  due  to  those  of  our  readers  who 
have  contemplated  ontering  the  competitive  list  for 
tbe  above-raentloDed  priae  to  state  that  a  macMne, 
pOBsesato^,  so  far  as  our  present  InlnnesliiB  nase.  all 
the  aecessary  requirements,  haa  titmlgwnmimmmmt 
In  todia  by  Mr.  Donald  Omikabank,  TMrcsentatlveof 
the  Telegraph  Construction  and  MaMnnuce  Com- 
jiany.  No  preparation  of  the  lean*  <is  required  tar 
this  machine;  they  are  taken  to  h  gt«iti,imta*Ou)f 
are  cut  from  the  bushes,  and  In  the  wonderfully  shOrt 
apace  of  two  minutes,  the  fibre  In  the  leares  Is  brought 
out  stripped  of  vascular  matter,  and  In  admirable  con- 
dition. The  rotting  process  not  being  necessary  with 
this  machine,  the  deteriorations  in  colour,  as  well  as 
in  the  strength  and  fineness  of  the  fibre  which  follow 
upon  the  adoption  of  that  process  are  avoided.  A 
correspondent  ol  an  Indian  contemporary  osserts  that 
the  samples  from  Mr.  Crulkshant's  machine  were 
"fine,  delicate,  and  even ;  not  one  wns  cut  or  broken  ; 
and  the  material  would  readily  fetch  £M  a  ton  in  the 
home  market"  Assuming  that  the  efficiency  and 
simplicity  of  the  machine  are  equal  to  anything  that  Is 
likely  to  be  aet  up  in  oompetltion  with  it  for  the 
offered  priae,  we  very  much  doubt  whether  It  is  likely 
to  be  surpassed  In  point  of  cbeapneaa.  It  la  so  easily 
worked,  we  are  informed,  that  any  native  may  be 
taught  to  use  it  in  an  hoar's  time,  and  its  construction 
is  so  simple  that  It  oan  be  »old  for  10  rupees  (£1  sterl- 
1  Dg).  We  hope  shortly  to  be  able  to  give  seme  further 
description  of  this  machine,  which.  If  equal  to  the 
opinion  as  yet  formed  of  it,  from  its  experimental 
reaults,  seems  calculated  to  meet  a  want  which  is  not 
confined  only  to  ibe  flbre-yleldinc  l^ants  of  Kastem 
India. 


fitting  Is  the  reason  for  my  liking  my  specimen  so 
little  as  I  do;  whereas  I  do  not,  on  tbe  whole,  think  It 
unything  like  so  good  AS  tho  one  I  call  mine,  figured 
Octoijcr  2;;nd  last  year  (or  Feburary  18th  this  year, 
with  tho  addition  of  a  shield  for  the  hands),  which  I 
have  been  nslug  constantly  for  I'i  years,  and  cannot 
suggest  any  improvemeut  in.  Tbo  4-dug-chuck  Is  tbe 
kiug  of  chucks  for  everything  above  liu.  diameter,  and 
miue  thebestforeverythingunder thacslze.  Universal 
chucks,  with  right  an4  left-handed  screw,  and  2  dogs 
only,  are  very  well  for  amateurs,  pos-ibly,  but  are  a 
delusion  and  a  snare,  and,  I  should  thtnk,  not  an 
effective  snare  for  a  practical  man.  Clements  made 
three  ef  ttiem,  I  believe,  for  his  own  use,  aud  any  one 
of  the  three  fitting  interchangeably  on  four  different 
lathes  In  his  shop.  I  am,  as  1  say  above,  not  a  believer 
In  them,  any  more  than  I  am  In  Ctements's  driver 
ohuelt,  which  you  find  pnt  on  all  high-class  lathes, 
bound,  as  I  must  be,  to  admit  that  Clemeats  was  a 
nan  of  extraordinary  talent  and,  pcrbaps,  the  best 
mechanician  of  bis  day.  J.  K.  I*. 


CASE  HAKDEITXNG. 
Sir,— If  I  may ,  I  beg  to  Inform  "  St.  George  "  (p.  U), 
that  I  believe  Mr.  Armitago's  method  of  case  harden- 
ing or  complete  hardening  is  not  only  new  but  that  It 
is  the  best  for  engine  and  machine  gearing.  During 
'■ii  years'  experience  at  some  of  the  leading  engineers , 
such  a  process  baa  not  been  adopted.  Kor  two  steam- 
boat companies  and  ao  eminent  firm  of  engine  makers. 
I  have  oase  hardened  tbe  gearing  of  several  pairs  of 
vibrating  steam  engines,  but  not  by  tho  plan  of  Im- 
mersion. If  tbe  granting  of  a  patent  to  the  gentle- 
man would  do  him  some  good  I  verily  believe  thut  It 
would  not  do  any  manufacturer  the  least  :hann.  By 
the  process  In  question,  would  ;"  St.  George  "  Inform  me 
what  quaallty  of  the  prussiate  of  potash  would  be 
required  to  thoroughly  harden  a  crank  pin  or  a  piece 
of  iron  of  the  following  dimensions  :— 15ln.  long  by  4 
in  diameter,  and  ho*  many  times  the  retort  would 
bave  to  be  fed  with  prussiate  of  poush  before  tbe 
article  would  be  ready  for  cooling  7  E.  E,  T. 


FRAUNHOFEB'S  LINES. 

SiH,— I  have  a  grave  suggestion  for  Mr.  Troctor's 
consideraiioD,  regarding  tbe  origin  of  tbe  dark  lines 
crossing  the  solar  spectrutn.  They  are  generally  sup- 
posed to  be  caused  by  the  absorption  of  those  rays 
from  the  body  of  the  sun  by  Its  luminous  atmosphere, 
which  that  atmosphere  itself  emits. 

I  do  not  like  to  be  continually  at  variance  in  my 
opinions  with  the  rest  of  tbe  scientific  world,  but 
greatly  doubt  whether  tkeae  lines  have  not  tbelr  origin 
nearer  heme,  and  reprwent  the  absorption  of  those 
portions  of  the  solar  boams  by  the  chemical  action 
established  in  their  passage  through  our  own  atmos- 
phere. T.  A. 


ASTROIJOMICAL. 

Bra,— 1.  I  should  be  glad  of  an  explanation  of  the 
reason  why,  in  DIetrlchsea's  Almanac,  the  time  given 
between  •the  rising  and  southing  of  a  star  is  four 
minutes  less  than  between  its  southing  and  setting.  I 
do  not  see  what  connection  there  is  with  tbe  fact  that 
a  star  sets  four  minutes  later  every  day. 

2.  Will  "  F.R.A.8."  kindly  tell  us  how  he  succeeded 
with  tbe  object  glass  he  commenced  some  time  ago  ? 

.1.  Sir  John  Herschel  states  that  "tbe  total  thick- 
ness to  be  abraded  from  the  edge  of  a  spherical  spe- 
culum 48in.  In  diameter,  and  40ft.  focus,  to  convert  it 
Into  a  paraboloid,  is  only  l-2l3.33td  part  of  an  Inch.'  ' 
Bow  is  this  result  obtained  7 

Frank  ForncRGiLL. 


THE  stmixoirxs. 


producing  an  Instrument  which.  In  principle  (wly, 
was  similar  to  tlie  present  Tho  perfecting  of  the 
arithmometer,  from  Its  primitive  form,  wa«  still  to  be 
accomplished,  and  it  was  not  tlU  after  nany  >ears  ot 
praelioal  experleaee  that  it  was  broogbt  to  a  state  ot 
eAelaney.  Indeed,  it  Is  only  recently  that  tbe  latest 
improvements,  or  what  wo  may  call  the  finish  litg 
touobee,  have  been  apitlied,  by  which  its  manipulation 
ia  rendered  as  ea«y  as  child's  play.  ~ 

Although  the  luventor's  first  object  was  to  su] 
the  want  of  his  own  peculiar  sphere  (Insurance 
panics),  it  may  be  readily  conceded  that  hie  Idea  soon 
took  a  far  wider  flight,  and  suggested  Its  employ- 
ment in  the  various  branches  of  commercial  enter- 
prise. In  most  of  which  the  arithmometer  Is  now 
employed  In  France,  as  also  by  bankers,  philoso- 
phers, and  men  of  science,  by  wbom  it  Is  found  to 
effect  a  great  saving  of  time.  It  Is  coming  Into  use  ia 
Russia  and  America,  but  there  high  prerectlve,  almost 
prohibitive,  duties  ore  a  bar  to  Its  rapid  development. 

The  Instrument  Is  a  marvel  of  rapidity,  and  tboao 
who  feel  lntere»t*'d  con  see  Its  manipulation  at  my 
office.  Since  writing  the  above,  I  have  heard  that  It. 
Thomas  de  Colmar  died  on  the  1st  of  Uaroh  last,  ia 
the  Suth  year  of  Ills  age,  acting  until  then  as  dircetor 
of  the  Sun  Fire  Office. 

L.  Da  FoMTAiMEKOREAu,  4,  South-st.,  Ftusbury. 


ISDEX  FOR  DIVIDING  PLATK. 

Si>,— Allow  me  to  suggest  a  trifling  alteration  ia  Ite 
usual  arrangement  of  lathes  for  ornamental  turning. 
which,  however,  I  do  not  in  any  way  claim  as  an  idea 
of  my  own  or  a  novelty.  It  Is  that  the  index,  or 
spring  point  for  the  dividing  pUte,  Instead  of  being 
placed,  as  It  generally  Is,  on  the  tioir  side  of  the  man- 
ih'el  (that  close  to  tbe  operator),  should  be  fixed  on  the 
side  farlheot  from  him ;  mine  has  been  in  the  position 
1  propose,  for  many  years,  and  though  at  first  it  seemed 
a  little  awkward  having  to  stretch  tbe  bands  across 
the  mandrel  for  every  change  of  division,  I  got  used  to 
it  almost  Immediately,  and  soon  found  tbe  eonvenienoe 
of  the  new  arrangement.  The  advantages  are,  instead 
of  the  head  of  the  Index  coming  between  the  eye  of 
the  operator  and  the  hole  Into  which  the  point  ia  to 
drop,  as  it  docs  iu  the  ordinary  plan,  yon  look,  as  it 
were,  under  the  spring,  and  have  the  divtsloa  always 
in  sight :  the  light  falls  much  better  on  the  divisions, 
and,  if  necessary,  it  is  easy  to  throw  addldoDal  llgbtOD 
them  by  plaoiug  a  piece  of  white  paper  in  such  a 
position  as  to  rellect  Ugliton  tbe dlvidij^ plate,  which 
cannot  well  be  done  on  the  near  side. 

Though  I  almost  InvarUblyuse 
the  Index  as  1  have  described  It, 
I  still  retain  one  in  the  erdi- 
ntry^osition,  so  that,  in  case  of 
ilHi 


requiring   unusual  stcadlucss  la 
the  work  for  some  special  pnr- 


»— Wkaa  I  think  of  the  many  uses  of  this  plant,  pose,  I  con  use  both  the  Indices  at 
IfcajBJat  ease  with  which  it  Is  grown,  I  feel  once.  In  opposite  sides  of  the 
tnrptlMsd  mfc  It  Is  not  more  largely  cultivated.  It  mandrel.  Tho  upper  cod  of 
ought  tobe,  If  properly  grown,  far  more  productive  each  index  is  carried  round  Into 
4haa  >aH^y^  as  food  for  poultry,  who  are  very  fond  a  curve,  and  bout  back  so  as 
of  RUllU*Cr«eeds,  and  eat  them  greedily.  This  cllmato  to  form  a  convenient  handle  to' 
Is  not  exactly  suitable  for  the  growth  of  buckwheat,  take  hold  of,  as  in  the  acoompaitying  Sgurc. 
the  seeds  of  which  are  excellent  as  food  fur  fowls,  but  "  -»     q   c_ 

if  It  were  suitable,  there  can  be  no  doubt  that  It  would 
be  extensively  grown,  and  since  tliat  is  Impossible,  we 
may  regard  tho  sunflower  as  a  good  substitute.  It  will 
do  for  poultry  of  every  description,  and  it  grows 
rapidly  and  readily,  almost  anywhere;  It  gives  no 
troubla    I  have  grown  It  to  a  glgontie  size,  9ft 


C. 


Sib,— In  tiMwer  to 


STAINED  GLASS. 

Gustavus    Knox's  question 


BENNETT'S  CHUCK. 
Sir,— In  reply  to  "  L  N.  G.,"  anyone  accustomed 
to  turning  knows  that  a  bammer  Is  constantly 
used  for  scttiag  work  true  In  all  sorts  of  chucks; 
this  Is  no  exception,  but  It  is,  perhsps,  rather  a  weak 
point  In  tills  one  that  after  you  have  got  your 
work  to  run  as  true  as  may  be  with  the  help  of  the 
bammer,  the  I>lg  screw  still  waste  tightening,  which 
must,  to  some  trifling  extent,  alter  the  setting  ol 
the  work.    In  my  description  of  the  chuck  on  p.    41, 


trouble.  I  have  grown  It  to  a  gigantle  size,  Bfi.  or  ~,™"'^'"™'","r  '•"""■';?»"»  't,  ,  "  <ju>=»""u. 
luft.  high,  at  all  events,  with  exceedingly  larg^  heads,  ?f-\^'';  ?"•  ' ..""L'!?*"  ''"*»f.,»H  n'*? '".''''.'i* 
full  of  bunirsds  and  hundreds  of  seeds,  and  this  too  •""  tbe  information  he  desires  1  he  foUowlag  Is  tlie 
without  any  trouble  whatever,  aad  without  any  manur-  "•"''  "'  01)^  inqulrios  -There  Is  only  one  stain  used 
Ing  er  piepitntUon  of  the  soil  »«j         ur   ^  j^^  g,,,,  ,^  j.„j,,„  j  j^^,  ,,  ye|i„^.    xhere  ore  many 

There  are  tall  and  dwarf  varieUes  of  the  plant,  but '  •lf«rent  shades,  ijut  they  have  all  one  base-namely, 
the  above-mentkmed  size,  equalling  in  fact  the  Heli-  1  """'■■,  .^^^  ""*'?"'  """«■■  is  antimony  ;  the  silver  la 
mUiiu    Cati/bmiciu,  I  can  tmly  attribute  to   some    ""»'"?  '"  • /.""'"''T'  '^^,°  """*''  ''""''*  i"'*  *  ^}^!'^ 
peculiarity  In  the  soU  or  in  the  air.    If  there  be  sun-    <''I"»".  »■»<!  *»  P"'  luto  cl«u  water  from  the  crucible 
shine,  it  will  cerululy  grow  vigorously  In  damp  lands,  I  jlwn  Itisgroundaaflneasthefinestflonr;  wbenrequlred 
and  It  takes  up  a  great  deal  of  Sioleture,  and  If  planted    '"  "'"inlng,  small  portions  are  mixed  with  VoneUan 
on  an  exteosfve  scale  there  can  be  no  doubt  that  it  I  "<>•  ",',  «>n»>*?n  red  ochre,  which  forms  a.  v^lcle  for 
would  contribute  to  the  health  of  a  place  by  assisting  t  '"*  ?'•*"•    ^.''^  <«''"  'J"^  '""*';  ¥^®  ground  to  the 
in  the  destruction  of  the  various  missmaU  which  have  '  <»'>»'»'«''«y  «'  very  fine  flour,  and  by  adding  a  little 
suoh  deadly  and  potent  effect  on  human bstngs.    a  i  ¥?"*"»'•»™"»<*«'<''''"9'"''«»'"i»''J"""''»J»■|'"■ 
saUne  atmoapheie  is  no  obstacle  to  its  growthTon  the  I  "  '","'? <" '!''"®?,°?  ^''  ?'■?" "weprdm? '<> '5* ""'«■' 
contrary,    it    grows   well   when  sown  near  the  .oa.  I '■!'*"'5'f  "''»«I  "•'<='' l"'»  "'0",»"'""=i  "'j'"'!'' "',!'''  ' 
There  is  a  ooogiderable  quanUty  of  pith  in  the  stalks,  1  P'**®?  '"  "••  ,«>"rnlni.' oven  ;  when  it  has  been  sub- 
whlch  I  should  think  might  bo  used  to  some  profitable  '■  fc*^  fl '  STJil^al  noderate  heat  for  about  four  hours, 
account,  and  the  stalks  uiemselves,  if  broken  up  and 
well  dried,  form  an  excellent  sort  of  firewood.    The 
seed  Is  not  perishable,  and  with  proper  precautient 
may  be  kept  a  very  long  time  in  good  condiUou. 

Tho  stalks,  when  burned,  yield  potash.  In  many 
Instances,  several  heads  will  appear  on  one  plant,  but  it 
Is  advisable  to  destroy  all  of  them  while  young,  except 
the  largest,  which  will  then  increase  iu  growth,  and 
furnish  an  abundance  of  rich  seed.  Tautai'. 


THE  ARITBHOHETER. 

Fir.— Our  old  friend,  tho  arithmometer,  or  calcu- 
lating machine  (by  which  all  the  rules  of  arithmetic 
are  worked,  and  calculations  of  the  greatest  intricacy, 
both  for  financial  and  scientific  pui  poses,  performed 
with  unerring  accuracy  and  promptiinde),  la  galuing 
favour  in  England,  as  evidcuccd  by  its  employment 
amongst  the  most  eminent  engineers  and  leading 
actuaries,  and  also  In  Government  offices  ;  yet  Its  pro- 
gress here  is  slow,  considering  its  merits,  compared 
with  whot  It  Is  In  France,  which,  it  should  be  borne 
in  mind.  Is  the  country  of  Iu  origin.  This  restric- 
tion to  its  usefulness  Is  doubtless  in  some  measure 
also  due  to  the  inventor  not  being,  like  many  inven- 
tors, a  needy  man,  and  leaving  the  instrument  to 
work  its  own  way. 

la  bringing  out  the  arithmometer,  H.  TTiomas  de 
Colmar  proposed  combining  cheapness  wHta  simpli- 
city of  eonstmcUon  and  portability,  a  problem  which, 
at  that  time  (nearly  thirty  years  since),  appeared  of 
doubtful  realisation.  M.  Thomas  de  Colmar,  however, 
applied  himself  to  the  task  with  the  energy  of  a  mas 
determined  to  conquer  all   diffloultlcs,  not  the  least 


'^!i^„'i''*'J]?fc.^°''''.i?'^m'''=  oml«««il  J)efere""thel  being  his  IgnoranM'of  p^ooticai'ji^chanTesr'ind  by" 
reason,   makesme  too  wiUIng  to  admit  that  defective   dint  of  time,  labour,  aud  expense,  ho  succeeded  in 


the  grating  of  the  oven  is  pulled  ont.  and  when  cold. 
tho  sliver  has  eaten  In  the  glass,  produced  a  bright 
yellow  sioiu,  while  the  ochre  washes  off  with  the 
greatest  eoFc.  If  a  deep  yellow  ia  wonted,  the  pro- 
portion of  sUver  is  Increased,  and  Just  as  tas  yellow 
is  to  be  llirht  or  dark,  so  Is  the  amount  ol  silver  regu- 
lated. "The  reddish  brown"  stain  is  piodneed  by 
using  brown  enamel;  the  blue,  by  using  olne  enojnel. 
and  the  different  shades  of  all  colours,  except  yellow. 
are  produced  by  using  enamel.  The  enamel  Is  grouad 
very  flue.  Just  like  paint;  a  large  slab  of  glass  or 
Iron  la  used.  Tho  ground  enamel  is  placed  apon  It, 
and  a  large  glass  crusher  is  rubbed  upou  it  by  hand 
nnUl  it  can  be  worked  just  as  poiut  Is  worked.  The 
fiux  (gloss  and  red  4>iad)  is  also  done  the  same  as  the 
enamel ;  both  ore  worked  to  form  a  sobstouce  of  the 
consistency  of  paint,  and.whon  painted  on  the  glaas,  a# 
required,  the  fiux  leaves  the  enamel  to  melt  In  the 
window-glass,  aud  produces  the  beautiful  coiouMs 
referred  to.  There  Is  great  art  In  tho  burning  of  the 
colours  in  the  glass  ;  success  is  only  attained  by  long 
practice.  The  glase  Itself  Is  so  various  la  its  nature 
with  regard  to  being  hard  or  soft  that  only  those  who 
by  long  practice  in  the  business  have  come  to  uoder- 
atand  these  things  are  fit  to  become  glaaa  stainers. 
Jos.  LEicuns. 


ROTARY  ENGINK. 

Sir,— I  have  noticed  several  speoiraesa  of  rotary 
engines  In  the  Encmsh  Mecrakic,  and  If  you  think 
this  worthy  of  your  Botloe,  I  shall  feel  oMlgM  to  70a 
for  Its  Insertion,  as  it  may  be  of  as«  to  some  »f  the 
readers  ol  the  Erglisii  UecAamc.  It  Is  called 
Hammond's  rotary  engine.  A,  Klg.  1,  Is  the  outer 
box,  which  Is  stationary,  with  the  end  or  side  plate 
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KOTART  ENGINE.—tSee  preceding  pago.) 


EZTMGTS  FSOM  GOBMSFOirOESCE. 


A  GOOD  8UBSTITUTK  F0BBIMDIN6  6CBEWS. 

—  K.  C.  Hurray  writes  as  foUowa :— "  I  Mud  tbe  fol- 
lowing, thinking  that  it  may  be  et  lerrlce  to  tboae  o{ 
your  lubicribers  who  have,  or  are  about  to  conatrocc 
bat  erles  In  whleb  "  rarbooa  "  are  iiaed.  Bore  a  hole 
in  the  top  of  the  carbon  iiu.  deep,  and  about  iin . 
in  diameter,  scraye  It  out  towarda  the  bottom  bo  that 
it  U  ratber  lareer  ttun  the  Cop ;  procure  a  piece  of 
•tout  copprr  wire  about  81n.  lonx,  bend   the  end, 

thoa,  I  malce  the   end  of  carbon  hot  in  a  clear  fire 

talie  tto'it,  place  the  crooked  end  of  tbe  wire  in  It 
and  nil  it  In  round  the  wire  with  aome  aalder  (which 
should  be  melted  In  a  aoall  ladle).  Of  eoorw  the  other 
wire  may  be  aoldered  to  the  zinc.  To  connect  the 
bntterien.  I  clean  and  lap  the  ends  orer  ^n.  and  bind 
tbcm  with  some  flne  capper  wire,  which  mnit  be 
clean. 

THE  "  ESGLISH"  VELOCIPKDK.-"  Over  Sixty  " 
aays :— "  Lirlng  in  a  country  where  there  are  many 
bills  to  mount,  I  am  always  looking  out  for  a 
three-wheeler  that  will  really  go  op  Bill.  I  want 
oae  for  use,  and  not  for  mere  amu«ement.  It 
strikes  me  that  the  areumenta  of  'A  Thinker' In 
favour  of  the  front  enlding  wheels  bearing  the  load 
arc  good,  but  tbe  principle  of  his  machine  seems  to 
■e  to  be  prdcisoly  similar  to  the '  Edinburgh'  velecl- 
pede,  munufaclured  by  Mr.  £rown,  67,  St  Laonard's- 
•trect,  Edinburgh,  the  latter  having  a  much  lighter 
appearance  on  paper  than '  A  Thinker's.'  The  '  Edin- 
burgh' weighs  fram  S41b.  to  «01b.,  bn«  In  the  drawing 
of  the  '  Edinburgh,'  although  erldent  that  tte  gnlding 
apparatus  Is  on  each  side,  it  is  not  made  nlaln  what  tbe 
contrlTanee  la.  The  drlrlng  wheel  behind  is  higher 
than  (he  two  front  guiding  wheela." 


off.  showing  the  Interior ;  B  the  Inner  box.  which 
nsTolTM  •  D  pise  for  conveying  the  steam  to  the 
i^TSd"  O  w«te  steam  pfpe?  F  a^sUding  pl.w 
through  tbe  outer  box ;  K  a  spring  to  .keep  the  plate 
close  te  tbe  inner  box.  Whife  revolTlng,  the  steam 
enters  at  P  and  mak«  its  exit  at  B,  wherebt  n  rotary 
motion  is  obtained  wllhoui  compressing  the  steam 
»nin  In  the  mgtaa  before  it  c«b  make  IW  e»«»Pe. 
w^ieh  la  the  casein  most  rotary  euglnea.       FnitiP. 

SLEEP. 
Sib.— In  yeur  Issue  of  April  8,  I  And  a  scrap  of 
Information  at  the  head  of  the  section  of  your  paper 
ieajRTiated  "Chips,"  which  I  should  like  further  Infor- 
mation upon.  The  passoge  r«d«  a.  follows  :-  M. 
aommer  propounds  a  new  theory  of  sleep;  his  Idea  la  , 
that  sleep  Is  simply  a  resolt  of  the  deoxygenatlon  of 
the  system,  and  he  belieTcs  that  sleepiness  comes  on 
oa  Koon  as  the  oxygen  stored  in  the  blood  ir  exhausted." 
In  tbe  ttrst  place.l  should  like  to  know  who  M.  Sum- 
mer IS,  and  Is  what  particulars  his  theory  differs  from 
the  popular  theory.  The  fact  Is,  I  very  mnch  desire 
(by  your  permission  and  through  your  Inralnable 
Baper)  that  the  suljeot  (sleep)  should  be  thoroughly 
ventilated— f.c,  come  tosom«eoiielasion,scleatitleally, 
as  to  wbat  sleep  is,  and  what  la  the  oauae  Of  sleep. 
I'eraonally,  I  should  be  much  obliged  If  any  one  of 
voor  nnmerons  conespoudents  gonid  point  me  to  a 
good  work  on  the  subject.  Coma. 

GBOOBAFHT  AND  EMOBATION. 

Bin,— 'niera  are  two  reasons  why  I  should  be  very 
careful  when  writing  anything  for  Insertion  In  the 
EnoLiLH  UECBAaic.  Thsflrit  of  iliese  Is.  that  your 
epace  is  very  valuable,  aud,  therelore,  it  is  desirable  to 
aay  what  we  mean  in  as  few  wotde  as  possible. 
Secondly,  my  time  is  limited,  and  upon  this  score 
fonor  must  never  be  allowed  to  rolim.  Tou  have 
kindly  Intimated  that  space  is  at  my  disposal  to  give 
«pitoniised  accoantsot  the  tranaactions  of  the  Boyal 
Geographiool  Society.  It  has  struck  me  that  whilst 
doing  this  I  can  be  of  nineh  mora  service  to  your 
readers,  and  aapply  a  vacuum  In  our  periodical 
literature,  Bmigration  is,  and  has  been  for  a 
fang  time,  a  standard  topic  for  conversation  and 
debate  tbfou'ghout  the  length  and  breadth  of 
the  oenntry.  'i'bere  are  questions— and  ore  very 
-  dtflonlt  ones  to  answer—  which  orlse  upon  the 
Hist  tlMMight  of  emigration.  NVheu  shall  I  go  ?  Wbat 
eonntry  or  ooloay  am  1  most  suited  for  ?  To  answer 
these  qnesUose  ft  is  necetsary  to  be  acquainted  with 
tlie  vorlene  natural  characteristics  of  the  colonies, 
^.,  opaiito  emigraats,  their  climate,  tauna,  flora,  Slc. 
^ow.  Sir,  boelted  up  by  the  splendid  librarv  of  the 
aboTe-mentioned  society,  I  think  it  your  readers  who 
wish  for  some  instruction  regarding  geographical 
natters  wlU  kindly  forward  quWiea  to  you  In  >be 
ordinary  way,  embodying  in  them  their  special  re- 
qnirenMBU.  1  shall  b«  enabled  to  give  the  iLforma- 
tloa  required  at  an  early  moment.  F.R.6.S. 


BKES. 


Sio,— As  I  see  a  proposal  to  have  space  in  the 
Krouis  Mkcranic  lor  amateur  Ikrming,  1  would,  in 
the  event  of  such  space  being  given,  say  a  ward  on 
profitable  bee-keeping.  I  learnt  my  lesson  fromtlis 
ai^ad  apiarian,  Mr.  Payne,  o(  Uury  St.  Edmund*.  He 
.■il  ways  aatened  that  it  should  be  made  a  paying  bnsl- 
ueiss;  and  If.onao  outlay  in Ihespring  of  10s.,  one  hire 
will,  as  la  often  the  ease,  produce  lolb.  of  honey,  and 
more,  it  would  go  a  long  way  towards  payinc^  the  rrnt. 
Mr.  Fnyne,  although  having  all  tbe  new  Inventions  of 
Ills  day,  yet  adhered  as  a  nue  to  tho  flat-topped  straw 
hive,  with  ■  bole  4lo.  in  diameter  on  tha  top,  which 
waa  plag8«d  op  In  the  winter,  but  which  in  honey- 
making  time  was  taken  out  and  a  smaller  hive  of 
straw,  ar  n  bell  gloat,  or  an  old  tea-chest,  placed  over 
It.  In  a  "  cap,"  u«  it  is  techoioally  called,  of  the  latter 
kind,  I  havemyeell  secured  lUb.  of  honey  ma  tew 
weeks.  The  hive  itself  should  not  bo  fastened  on  Its 
atond'by  mortar;  we  may  leave  tho  bees  to  do  that ; 
they  will  do  It  etfectoaUy.    A  straw  roof  to  preserve 


from  tbe  weather  Is  veir  pieturotque,  but  la  a  great 
evil,  as  it  harboum  earwig*  and  a  host  of  enemies  to 
tbe  bees;  an  old  cracked  red  basin,  or,  in  taot,  any- 
thing but  straw,  to  keep  the  wet  olT  is  ail  that  la  needed. 
Besides,  these  straw  roofs  are  generally  fixtures,  and 
then  the  impossibility  of  taking  tho  honey  without 
killing  thebeea  All  observations,  and  as  much  of 
necessary  work  as  is  possible,  should  be  carried  on  In 
tbe  year.  With  quietness  and  self  possession,  the  bees 
will  never  sting.    I  will  add  no  more. 

One*  A  BEBKaBPBK. 


THE  "  PHANTOM-  WHEEL. 

SiB,— Will  you  kindly  allow  me  to  ask  those  of  your 
reader*  who  are  not  yet  our  customer  to  suspend 
their  ludffiDeDt  for  a  week,  alike  upon  the  (Claims 
and  the  coDdomnatlons  put  forth  in  tbe  modest  letter 
of  Mr.  Edmund  M.  T.  Tydeman,  which  appeared 
la  your  last  issue.  Pretsure  of  business  of  other 
kinds,  and  the  very  llmiled  time  wllhin  which  I 
uaderstand  you  wfll  go  to  press  with  your  next 
number,  prevents  me  from  now  dealing  with  the 
subjects. 

J.  A.  Mays.  Secretory  and  Manager,  Phantom  Veloeo 
and  Carriage  Whed  Conpany. 

DR.  KITCHENEE'S  TELESCOPES. 

SiB,— I  am  glad  that  an  Inquiry  for  Dr.  Kitchener's 
telescopes  has  txen  made.  1  hope  that  some  of  our 
many  readers  who  are  Interested  In  astronomy  will  be 
able  to  answer  tnc  question. 

The  author  of  "The  Cook's  OraelB"had,  for  his 
time,  one  of  the  finest  cellections  of  instruments  In 
England.  No  expense  was  spared  by  him  in  the  pur- 
chasing, and  no  one  knew  better  how  to  proeerve  tbe 
objectives  from  injury. 

1  am  therefore  Inclined  to  think  that  whereverthey 
now  are  there  must  be  wome  of  those  fine  treble  object- 
glasses  made  by  I'eter  Dollond  a  hundred  years  age. 

I  have  heard  the  work  done  then  was  superior  to 
mnch  for  some  time  afterwards,  though,  I  have  no 
doubt,  inferior  to  the  prodnctienaot  our  best  artists  of 
the  present  day 

Still,  a  great  interest  attaches  to  these  telescopes. 
It  is  well  known  that  some  fifty  years  ago  Sir  John 
Herschel  published  his  formulas  in  the  "  Philosophical 
Transactions."  And  he  says  in  IMl  that  they  still  are 
generally  the  tables  used  by  onr  beat  opticians.  But 
when  Dollond  made  these  triple  object-gltaaes,  no 
tables  praotieally  of  any  value  were  In  exlsteaoa.  I 
suppose  he  found  out  the  curvatures  by  successive 
trials. 

Hr.  Webb  need  not  be  afraid  that  we  shall  be  weary 
ef  bis  "Hints."  Anything  from  the  author  of  that 
delightful  book,  "  Celestial  Objeou  for  Common  Tele- 
scopes "—a  book  which  bo*  made  more  astranomera 
than  an  7  other  in  the  English  language-^wlll  alway* 
be  received  with  pleasure. 

Will  any  of  yeur  readers  kindly  state  the  smalleit 
aperture  with  which  they  can  see  the  edmes  to  Kigel  ? 
1  have  found  :;in.  show  it  well  when  the  night  has 
been  by  no  means  good. 

I  entirely  concur  with  "  F.R.A.S.  "  in  thinking  that 
4in.  Is  tho  very  sniallcut  objoct-gUa*  which  will  pick 
up  six  stars  in  tbe  trapeiluiu. 

I  am  glad  th'3  name  of  Mr.  Wray  ha*  been  lately 
brought  forward.  1  have  seen  some  fine  work  done  by 
him,  and  his  prices  ore  extremely  moderate— which 
Just  now  b  a  great  reeommeudatiou.  Stella. 


PRESRNT  STATE  OF  OUR  KNOWLEDGE  OF 
METEORITES.— llerrr  Uiwimelsberg.  of  Berlin,  has 
Just  given  a  Rummary  of  what  is  known,  from  a 
mineralogical  and  chemical  point  of  view,  of  tbe 
meteorites,  those  meysen^ixirs  from  other  heavenly 
bodies  which  from  lime  to  tlTue  reach  our  earth.  Tho 
essential  cooBtituents  which  are  always  present  in 
very  distinct  classes  of  these  foreign  bodies  are 
nickel,  iron,  phosphorus,  sulphides  of  tho  metals, 
oxides,  silicates,  free  silicic  odd,  and,  in  rare  instances, 
carbon,  or  combinations  of  carbon.  The  same  subject 
is  treated  at  great  lengtb  by  M.  Daubree  in  tbe 
Journal  ila  Sarantt  tot  Jan.,  Feb.,  and  Morob, 


KT!pT,TTig{  TO  QUEMES. 

[1875.]— ANGLE  IRON  HOOPS.— "N.  B."  can  find 
the  length  of  angle  Iron  tor  the  hoops,  by  adding  six 
times  the  greatest  thickness  of  the  Iron  to  the  ciroum- 
f  ei«nee  of  the  hoop,  which  can  be  found  by  using  tbe 
rule  given  by  "Leo  I.,"  p.  610,  Vol.  X,  and  for  the 
length  of  the  iron  for  the  hoops,  with  the  flange  on  the 
Inside,  aobtraot  dx  timea  greatest  thickness  from  the 
circumference  of  the  ostalde  diameter.  In  the  two 
hoops  that  he  gives,  first  one,  2ft.  diam.  inside,  with 
flange  on  the  autside,  circumference  2ft.  =  75';)lu.,add 
Sin.,  whteh  is  atsiut  six  times  the  greatest  thickness, 
and  it  gives  81'.')gin.  -  ett.  ma.  for  the  length:  tha 
other  one,  i!ft.  diam.  outside,  with  flange  aa  the  inside, 
subtnwt  Sin.  from  7A'3in.  =  60'3»in.  -  ilL  »iin.  ThU 
rule  was  given  to-  me  by  a  foreman  boUer  maker.— 

SCIBZ  TOLO. 

[2000.]— PBOBLEH.— In  the  flmt  number  of  tbe  pre- 
sent volume,  there  are  solutions  to  ray  query,  and  the 
result  In  e«oh  cose  Is,  that  "  the  dUlerenoe  between 
F  and  Q  Is  equal  to  taaU  the  difference  between  the 
weights  of  the  arms,"  which  is  not  the  solution  asked 
for  lu  the  query.  As  the  answerers  of  tha  problem 
donbted  the  correct  copying  of  it,  I  wrote  to  or  three 
weeks  ago,  iaformlng  them  of  its  being  correctly  taken 
from  "  Todliunter's  Mechanics  for  Beginners,"  chap. 
XII.,  sum  12.  As  my  answer  did  not  appear  In  your 
paper,  I  presume  it  was  overlooked,  and  1  again  b^  to 
thank  "  Franok  "  and  others,  who  solved  the  problem, 
and  should  be  glad  to  know  whether  tbe  *nm  or  the 
answer  is  wsrdsd  iacorrectly  In  "  Todhunter's  "  book. 
— Y.  P.  W. 

[21«]-S0FTENING  CAST  IRON.— "  Blue  Ruin" 
is  in  error  wben  be  states  that  "  G.  B.  K "  cannot 


soften  cast  iron.  He  can  do  so  by  beating  tbe  metal 
to  a  bright  red,  cooling  quickly  in  water,  reheating 
and  then  annealing  by  cooling  slowly  in  ashes. — J.  B. 


[2158.1— VERTICAL  SAW  FRAME.— I  doubt  very 
much  that "  J.  T.  W."  would  ever  get  a  frame  to  out 
bis  oak  logs,  unless  he  went  to  an  enormous  expense, 
that  is  if  the  timber  Is  Koglish  oak,  at  such  a  place  as 
Sunderland,  for  wood  ship  building.  1  never  knew 
the  English  oak  cut  up  with  tbe  frame,  unless  it 
vras  pretty  straight  along  tbe  bottom,  or  was  first 
silled  up  on  two  sides.— Mill  Sawyer. 

[2184.]— SULPHATE  OF  LEAD  BATTERY.— 
Will  "  A  Good  Boy  "  please  soy  whether  he  amalga- 
mated the  line  plates  to  bis  battery,  and  will  some 
experienced  contributor  inform  me  if  it  is  better 
without?— Plumb.  Sulpb. 

[2338.]— ENGRAVING  ON  SLATK.— I  see  two  cor- 
respondents giving  advice  on  this,  but  I  doubt  the 
querist  will  be  much  aided  by  it.  I  have  out  some 
thousands  of  letterson  slate,  and  my  mode  Is,  draw  in 
the  letters  wiMi  a  blacklead  pencil,  if  wanted  very 
accurate,  come  over  with  a  draw  point,  taking  o  square 
graver,  cut  a  deep  bold  lino  up  the  centres  of  tbe 
letters;  this  line  if  dene  with  one  cut  will  be  broken 
and  Jagged  at  the  edges,  then  take  a  fiat  tool  (a  tool 
about  0  quarter  of  an  inch  broad,  and  sharpened 
exactly  the  same  as  a  joiner's  chisel,  but  mounted  in  a 
graver  handle),  and  with  the  flat  side  to  the  slate, 
cut  from  tho  centre  stroke  to  tho  outside  edge  of  tbe 
letter,  holding  the  tool  so  as  to  cut  the  outside  of  the 
letter  bevelled  ;  it  cuts  as  clean  as  a  bit  of  cheese,  the 
letter  when  flnislicd  bein^  deep  la  the  centre  and 
bevelled  oa  to  either  side.— I.  N.  G. 

[22.33.J-STA1NED  GLASS.— See  answer  bv  Mr. 
Leicester  among  tho  "LetUrs  to  the  Editor."-^Ed. 
E.  M. 

[22S6.J-DIRTY  CEILINGS.— Only  oeiUngs.theouter 
portions  of  which  are  exposed  to  tbe  inlluence  of  tem- 
perature, have  the  "  ribbed "  appaaroDce.  In  doop 
weather  the  piaster  absorbs  moisture,  the  dust  aud 
smoke  adhere  to  tho  damp  pocUoa  ;  tho  joists  keep 
the  plaster  dry,  hence  that  portion  is  lets  dirty  and 
smoke-staiaed.— Tub  Welsh  Shepiibbd. 

[2263.]— AMBER.— Amber  Is  soluble  to  a  corUin 
extent  lu  alcohol,  ether,  cblotoform  Itnd  tnrpeatine.— 
Beta. 
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P270.J-MOTIOII  OP  WA.TER.-S8  x  25  =  95 
deptli  of  water  In  feet.  ^»5  x  8-1  =  785  tLc  velocity 
of  dinctau)^  In  feet  per  noond ;  diameter  of  orifloe 
IlD.  =  -OOSM  ;  the  area  In  aquare  feet 

»  6  X  -OOSM  X  ao  =  25  7 
cubic  teet  dtaeharged  per  mlonte— Ahthont. 

t2W3.J-NIOOTINE.  — "MauM"  ahoaM  put  two 
dropa  of  oil  of  aaaaafraa  on  tala  pipe  of  tobacco,  which 
will  entirely  prevent  verti^,  and  all  the  other  disa- 
greeable effect*  of  imoklng.— ViATOB. 

fSWI.l— THEOREM.— It  »e«m»  to  b«  a  particular 
ease  of  the  theorem  "  the  circle  la  (greater  than  any 
isoperimetrical  flirBro."  which  la  proved  to  tereral 
auiliora.— A.  Blahcuit. 

[S2SI6.3-UIK.-I  think  "Cantab"  would  have  a  great 
trouble  to  cot  a  good  counterpart  to  hia  die  with 
tool  a.  A  moehbetterplanwonld  be  to  <(am»  a  copper 
counterpart  with  the  iteel  die  Itaelf,  provided  it  Is 
hard  enough.  If  It  is  not,  he  must  harden  1 1  by  one  of 
the  many  recipes  (flven  In  these  pages.— W.  H. 
TnoaPE. 

C2297.]-VIOLET  INK.-Boit  *oz.  of  logwood  In  U 
pint  of  water  to  one-half ,  strain,  and  aid  6  dr.  of  gum 
and  lloz.  of  alum ;  set  aside  for  1^  honre,  and  decant 
for  use.— Beta. 

raoo.J-ETCHING  OJf  GLASS.-Toetch  on  glass 
wlUi  flttor  spar,  cover  the  glass  with  beeswax  by 
melting  the  wax  and  running  it  over  the  )tlass,  about 
1-ltth  of  an  inch  thlek,  then  write  on  It  with  a  needle* 
after  which  sprinkle  som«fluor  spar  upon  the  wrltlnir, 
aad  poar  salphnrio  acid  on  It,  let  Ic  stand  for  10  or  12 
hours,  then  wash  off  the  superSuous  acid,  and  take  ofl 
the  wax  and  wash  the  glass  clean,  and  It  will  be  i>een 
that  the  fluor  spar  has  eaten  away  the  glass  on  those 
parts  not  protected  by  the  wax.— Pbacti(;u8. 

r233l.}-PATENT  DKYKES.-The  mixture  is  con- 
sidered a  seeret,  but  the  following  may  be  the  material 
chiefly  employed  :-  Proto- sulphate  ofilron  (greeu  cop- 
peras) Is  pnt  In  a  clean  iron  pan  upon  a  clear  tow  tire, 
when  melting,  stir  about  and  evaporate  to  dryness 
oaly.  This  substance,  ground  in  oil,  acts  as  a  dryer. 
Sugar  of  lead,  gronnd  In  oil,  is  the  best  dryer  for  deli- 
cate tints.  Litharge  Is  the  most  active  dryer  of  all, 
but  can  only  be  nied  for  dark  colours,  as  It  dtseotonrs 
light  and  blue  tints.  All  oxides  are  dryers,  aa  a 
general  role.— The  Welsh  Buepherd. 

[23321-UNKOTICED  QUBKT— The  traced  pat- 
terns for  embroidery  are  printed,  when  many  copies 
Of  the  same  pattern  are  wanted.  If  a  dozen  or  two 
are  only  reoulred,  the  patterns  are  mad*  by  hand,  m 
follows :— The  drawing  is  made  upon  paper,  Isy  the 
drawing  upon  an  even  cloth,  and  perforate  all  the 
lines  with  a  tine  needle,  cloie  and  even,  ^ow  take 
finely  powdered  charcoal  three  parts,  resin  one  part  in 
line  powder,  mix  and  tie  it  In  a  piece  of  porous 
calico,  so  that  it  forms  a  dusting  bag.  Lay  the  per- 
forated drawing  upon  yonr  material,  hold  down  vrlth 
one  hand,  rub  the  dusting  bag  over  the  drawing,  the 
dost  falls  through  the  holes,  and  forms  the  drawTog  on 
the  material,  remove  the  paper  drawing,  Isy  blotting 
paper  over  Uie  dust  pattern,  and  go  over  It  with  a 
worm  flatting  iron  :  Ihe  heat  wiU  melt  the  lesln  and 
fix  the  dnwlBg  en  the  material.— The  Welsb 
Shepphebd. 

l234I.]-CANOK  — From  *•  Oversands' "  query  I  sup- 
pose he  wants  a  ship  for  eruising,  if  so,  the  dimensions 
given  will  furnish  what  be  requires  :— Lougih  over 
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all,  ISf  L ;  greatest  baom,  2ft.  2In. ;  depth,  less  k:el, 
Oia.i  rise  of  deck.  Sin.  This  boat  may,  with  the  ex- 
ception of  ribs,  carlins,  and  risings,  be  built  enUrely  of 
pine,  wbleli  should  be  fresh  cut  from  the  balk,  as  It  will 
then  be  easier  to  bend  and  ig,.  u^bie  to  split ;  or  if 
"  Oversanda  "  prefers, 
thekeelcan  be  made  of  f  i  c  .  *. 

oak  or  American  elm, 
and  the  curved  stem  and 
(item  pieces  of  oak,  the 
ribs  of  chestnut,  steamed 
or  boiled  till  soft,  to  be 
fixed  hot,  as  they  set 
in  cooling,  and  will  net 
alter  in  shape  when 
unce  In  ;  keel,  allowing 
for  aenrphs  about  13ft. 
long,  liin.  deep,  llln. 
wide,  to  have  a  rabbet 
worked  on  each  side  and 
up  the  curved  pieces  (aa 
high  aa  boat  la  to  go), 
where  the  rabbet  flat- 
tens. Fig.  1,  seetion  of 
keel  midships ;  Fig.  2, 
method  of  aearphing 
cutwater  to  keel :  T, 
places  for  scrawa^  whieh 
should  be  brass ;  Fig.  ^i  section  of  stem  (sl«m  is 
similar),  tbrongh  a  b;  Fig'  '>i  h^lf  of  mala  section, 


tin.  to  the  foot.     A  board  should  be  cut  out  and  boat 
built  up  to  It— Maty.  . 

[2S24.)-GTMNASTICS.-Let  "  Gymnastlkoa  "  char 
the  enda  of  the  posts  that  are  let  Into  the  ground,  and 
they  win  last  a  very  long  time  indeed:  another  plan 
is  to  steep  them  in  creossieuil  a  week  orao  before  pott- 
ing down.— Mill  Sawyer. 

[21(1  AiiD2353.]-CANOKS  AND  BOATBUILDING. 
—I  have  seen  several  Inquiries  on  this  subject,  and 
had  hoped  that  some  abler  pen  than  mine  would  have 
answered  them.  For  tlie  benefit  of  canoe  builders  I 
give  below  t  he  d  imenslons  of  the  Kob  Roy  class,  as 
published  by  the  club  :— Length  over  all,  l«t,  beam 
outside,  26in. ;  depth  from  surface  of  deck  at  fore  end 
of  well  to  top  side  of  keel  llin. ;  keel  to  project  lin. 
outside,  and  to  have  I  In.  caml<er  or  round  in  its  length. 
The  best  material  for  wear  is  Eugllsh  oak  cleaned  up 
to  5-l«thaof  an  inch  thick,  but  for  lightness,  white  Hr 
or  white  or  yellow  pine  are  used.  In  answer  to 
"  C.  D.  R."  the  keel  should  be  of  oskor  AraeriCKn  elm ; 
the  timbers  or  ribs  of  the  same,  or  ash:  American  elm 
Is  the  best  in  my  opinion.  The  stem  and  stempost  are 
worked  of  oak  grown  to  about  the  right  rurve  and 
searphed  to  the  keel.  In  bniiding,  the  strakes  or 
planks  are  woAed  flrst,  and  then  the  timbers  ar^ 
steamed  and  bent  in  and  fastened  while  hot.  I  shall 
be  happy  to  furnish  sketches  of  any  parts  required, 
or  to  give  any  information  in  my  power  on  this  sub- 
ject or  yacht  building  to  anv  who  may  think  of 
attempting  this  pretty  art.— Boatbcildbr. 

[23«i.]-GEOLOGICAL  MANUALS.— Having  re- 
gard to  the  limited  prices,  there  are  only  three 
published  in  England— Jukes  s,  Houghton's,  Page's. 
the  putillthers  are  knowu  to  all  booksellers.  I  will 
now  pass  my  opinion  on  these ;  they  are  all  good 
works,  but  tbe  ground  of  preference  must  depend  on 
the  student.  If  he  likes  a  book  that  has  "  grit "  in  It, 
technical  and  directly,  ad  rem.  and  is  not  afraid  of  a 
hard  book,  let  him  buy  Jukes's;  1  Ilka  It  myself, 
because  conceited  enough  to  nndcrvslue  popular  works 
in  the  popular  style  of  science.  If  something  easier 
and  more  diffuse  would  suit,  why  then  order  Page's 
'  Advanced  Text  Book ;"  the  other,  Hougbton'sThas 
peculiar  features  of  Its  own  ;  does  not  so  much  allude 
to  ?:ui!llsh  examples;  hs>  a  good  deal  to  say  about  dls- 
trlhntinn  of  the  organic  life  on  the  globe,  the  orders, 
their  flrst  appearance,  aad  their  exllnctlon  ;  takes  a 
glance  at  the  "  plasma  "  of  the  earth'a  crust,  and  aueh 
like  physical  theories,  and  Is  Irish  in  reference  to 
exnmplcs.  It  would  not  hurt  a  student  to  buy,  at 
intervals,  each  of  the  works  named.  I  could  give 
advice  m  to  an  early  course  for  a  student,  but  to  do  ao 
ifftTtually  I  should  require  to  know  something  of  his 
previous  education,  his  means,  bis  opportunities,  hts 
locality,  Ac.  Perhaps  I  may  put  together  a  few  hints 
on  the  subject  for  the  KnaLisii  Mechanic,  at  no 
distant  peslad ;  meanwhile,  I  advise  the  student  to 
hang  on  to  the  skirts  of  tbe  nearest  practical  geologist 
he  can  meet  with.  Publishers:  Jukes,  Black;  Page, 
Blackwood;  Houghton,  Loagmans.- F.  8.,  F.G.8. 

r29M.}-GKOLOGy.-Ouo  of  the  following  works 
might  suit :— "  Page's  Textbook,"  price  as.,  Black- 
wood: "Jukes's  Geology,"  price  12s.  Sd.,  Black  and 
Co.;  "Phillips's  Treatise,"  pnoe  7s.,  Longmans. - 
Beta. 

r2362.]-COPPEB  SMELTING.— In  answer  to 
"  K.  V.  O.  S."  I  am  not  aware  of  there  being  any 
copper  smelting  establishment  in  London.— T.  Bog- 

KELL. 

[236.XT-SILVKKING  BBASS.-In  answer  to  "  Poor 
Clock  Jobber"  respecting  silvering  braaswork  or 
clock  dials,  tbe  following  is  the  method  used  for  many 
yeara  to  silver  the  clock  rims  or  inside  bezils :— sd.  of 
pure  silver  dissolved  in  half  a  teacup  of  nitric  acid, 
the  solntion  of  silver  to  be  carefully  washed  to  free  It 
from  the  acid  ;  afterwards  to  be  mixed  with  Id.  cream 
of  tartar ;  when  the  tartar  is  mixed  add  half  a  brick 
of  common  table  salt,  pounded  line,  the  whole  to  be 
well  stirred  together.  The  articles  to  be  silvered 
must  be  dipped  clean  in  aqoa  fortis,  or  scoured  with 
fine  sand.  The  part  to  be  silvered  must  bo  rubbed 
with  a  clean  cerk  dipped  In  water,  then  In  the  silver 
powder.  1  Ue  whole  to  be  rinsed  iu  lukewarm  water, 
and  dried  in  clean  box  sawdust,  and  ttien  be  var- 
nished with  copal  varutsh  iniide  thla  with  turpeu- 
tiue.  This  is  an  old  method.  The  modern  one  is  to 
laqner  the  work  with  colourless  lacquer.— J.  U., 
Birmingham. 

[2.171.] -HEATING  OF  JOUENALS. -If  "Bel- 
wot"  were  to  remove  the  brasses  from  his  heating 
journals,  and  replace  with  hard  wood,  and  state  the 
result  in  the  panes  of  the  Eholibh  Mechanic,  it 
might  benefit  others  as  well  as  himself.  It  is  best,  if 
poKBlble,  for  the  wood  to  be  endways  of  tbe  grain.  I 
was  in  a  very  large  windmill  last  week,  where  tbe 
lower  end  of  the  wind-shaft  was  working  against 
wood,  but  in  this  case,  tbe  wood  was  strongly  bound 
by  an  Iron  band,  to  prevent  epllttirg,  aa  the  pressure 
was  very  great,  and  brass  had  been  removed  oa 
occonnt  of  heating ;  It  has  been  at  work  thus  for  many 
years.  The  necks  of  all  the  stone  spindles  In  tbe  mill, 
four  pairs,  are  working  with  wood  instead  of  brass  In 
a  satlataotory  manner.— R.  N.  Smith. 

CS37I.3-HEATING  OK  JOUENALS.-"  Relwot  " 
should  apply  clean  soft  soap,  let  the  neck  revolve  In 
this  a  few  moments,  then  pour  on  common  washing 
llqnor,  which  will  fetchont  thedlrt.  Repeat  if  neces- 
sary. This  can  be  done  without  stopping  the  engine, 
and  has  often  proved  efitetual.— MutuaIi  Improvb- 
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of  this  cone  mnst  of  course  be  Inclined  at  70o,  then  a 
tangent  to  the  base  of  the  cone  passing  through  tlio 
horizontal  trace  of  tbe  line,  will  be  &e  horizontal 
trace  of  the  second  plane  (H  V);  the  plan  of  the  line  of 
Intenectlon  of  these  two  planes  mnat  pus  through  tbe 
plane  of  tbe  apex  of  the  cone,  and  through  Ihelnter- 
section  of  the  horizontral  traces  of  the  two  planes.  It 
is  easily  aeen  that  the  horizontal  trace  of  eaob  plane  la 


[iW71.]-nEATED  J0URtfAL8.-Heated  journals 
In  many  cases  may  be  cooled  by  pouring  a  mixture  of 
antimony  and  oil  frequently  on  them.  — Yivis 
Spehahdcm. 

[2376.]-GEOMETRY.— The  following  is  perhaps 
the  easiest  method  of  solving  this  rather  long  problem. 
First  of  all  determine  by  Its  traces  (H  T  and  V  T) 
the  plane  Inclined  30°,  assuming  this  plane  perpen- 
dicular to  the  vertical  plane  of  projection  ;  next  deter- 
mine by  its  plan  and  elevation,  a  perpendlcolar  line  to 
this  plans ;  then  a  plane  ooatalning  tliis  line,  no  matter 
in  what  position,  must  be  perpendicular  to  tbe  given 
plane.  To  determine  the  position  of  the  second  plane 
(70°),  make  the  point  O  (where  the  line  Intersects  tbe 

fdane),  tbe  apex  of  a  right  cone,  whose  slant  edge  is 
ncllnedat  TO".    AU  Ungent  planes  to  the  slant  sides 


perpendlcnlar  to  the  'plan  of  the  line  of  Intenec- 
lion  of  the  other  two  planes.  Then,  if  wo  dr«w  a  line 
perpendicular  to  tho  lineof  Intereectioo,  andpassiog 
throuah  the  horlzoatal  trace  of  the  perpendlcnlar  line 
we  have  (he  horizontal  trace  of  the  ttiird  plane  and  a 
line  drawn  through  A  O  wlU  be  the  pUn  of  the  second 
Hue  of  intersection.  The  third  line  is  drawn  from  O 
to  B,  then  having  got  the  horizontal  traces  and  one  of 
the  vertical  traces,  it  Is  an  easy  matter  to  gtt  the  other 
two.  The  incUoatlon  of  the  third  plane  is  got  by 
making  an  elevation  on  a  ground  line,  perpendicular 
to  lu  horUontal  trace.  Draw  x'  tf  perpendicular  u> 
H  TJ,  and  project  th%  point  O  perpendicularly  through 
X' !/',  then  set  up  the  height  of  the  point  O'  taken  from 
the  other  ground  line  (x  y),  then  a  line  e  t,  drawn 
through  this  point,  and  the  interaeetion  of  tbe  trace 
with  the  j:'  jr'  will  give  the  tocllnatioa  requlrod.  which 
toM«.-M.  Wbeatlet. 

[2380.1-MEttCUEY  BREAK  FdB  COILS.— "  B  S." 
will  flnd  a  deaorlption  of  a  mercury  break  In  the  appen  - 
dixot  "  Chambers'*  Sleotrielty,"  by  Dr.  Fergisoo.  It 
onnsista  of  a  vibrmtlnie  spiral  of  copper  wlrei  Another 
form  Is  given  In  Da  Hoocel's  work  on  the  indiietioa 
coil  as  constructed  by  Galffe,  which,  like  the  ordinary 
spring  break,  derivea  its  motive  influence  fiom  the 
core  of  Iron  wires.  4t  is  eonstmeted ;  as  follows:— A 
brass  pillar  with  a  slot  eat  in  the  top  carries  a  lever  of 
soft  Iron  some  6I&.  long,  one  end  of  which  terminatea 
lu  a  cylinder  like  that  of  the  spring  break :  tbe  other 
end  has  a  wire  depending  from  it  tipped  with  platloDm, 
which  dips  lata  a  cup  oontainlng anamalgam  of  mer- 
cury and  platinnm,  or  mercury  and  silver  (whloh  is 
cheaper  and  more  easily  made);  the  Iron  lever  is 
centered  in  tho  slot  by  meaus  of  a  pin  passing  throogb 
It,  so  that  it  can  slightly  oscillate  In  the  vertical  plane ; 
a  spring  bent  la  the  form  of  aa  are  Is  fixed  to  tbe  under 
part  of  tbe  lever.which,  by  means  of  a  raok  adjust- 
ment, can  be  made  more  or  less  tense,  so  as  t>  aooele- 
rate  or  diminish  the  rapidity  of  the  osclllatlona  The 
pillar  Is  of  such  a  height  that  the  cylinder  end  of  the 
lever,  when  at  rest,  la  about  ^In.  or  »-Mth  In.  above  the 
end  of  the  bundle  of  wires  In  the  coil.  The  mereory 
cup  i>  capable  of  being  adjusted  to  any  required 
height,  so  that  the  platinum  wire  Just  touches  the' 
amalgam  ;  over  the  amalgam  Is  poured  som*  aloohol, 
which,  being  less  conductive  tlian  air,  renders  the 
passage  of  the  extra- current  spark  more  difficult. 
The  pIlUw  and  the  cup  are  respectively  cennected 
with  the  coll  In  the  same  manner  as  the  two  side*  of 
the  spring  break.  This  form  of  contact-breaker  is 
chiefly  applicable  to  the  larger  class  of  ooils,  especiallT 
when  used  with  gr«at  battery  power;  aa  before  atateil, 
it  renders  more  ditticult  the  pasaage  of  the  spark  of 
the  extra-current,  which  so  rapidly  oxidise*  tbe  plati- 
nluin  of  the  spring-break;  moreover,  for  tbe  same 
reason,  it  elongates  the  spark  of  the  secondary  wire. 
In  a  coil  I  recently  made,  tbe  spring-break,  with  3 
drove's  cells  (Sin.  x  Sto.  of  platlnnmlmmer«ed)gives 
sparks  litn.  long ;  the  mercury  break,  with  same  battery 
power,  gives  sparks  7ln.  The  mercury  break  Is,  how- 
ever, not  adapted  for  iUamloating  vacuum  tubes.— 
V.  D.  M. 


[2381.}-PIXINQ  IRON  STANDARDS  IN  STONES.— 
The  composition  generally  used  for  flxlng  Iron  sUndaxds 
In  stones  for  wire  fencing,  railings,  &o.  Is  composed  of 
brimstone  (crude  sulphur)  and  washed  dry  sand  in  about 
equal  mr's,  poured  into  the  joint  in  »  molten  stale.- 
VivnSraEAitoDiL 

[23S43-YVORK  ON  ELECTBICITY^I  shonld 
reepmmeod  "8.  T.p."  to  purchase  either  "Head's 
uduoturlnm,"  price  3s.  »d.,  or  "  The  induction  Coil, 
How  Made,  and  How  Used,"  by  Dyer,  prioe  Is.- F. 
Russell.  i     j     >  •■• 

taSMJ-INDUCTION  COIL.-Thoma*  J.  O'Connor 
may  safely  use  a  battery  oonslsilng  of  6  or  8  Grove's  or 
Bunsen  cells  (jdau),  or  3  quart  Siohromste  ceil*.— F. 
BuaiELL. 

[S390.]-INDnCTION  COIti.-T.J.  O'Connor  ask* 
wh&t  battery  power  would  be  sultablo  for  hia  aolA 
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ir  his  coll  U  well  InsnUted,  be  can  use  a  bichromate 
hmxtory,  prewnttug  a  total  lartaoe  n(  48  aqoan  incliea, 
or  one  quart  Bannn's  battery,  with  about  M  aquare 
iaehca.  Soeb  a  ooil  with  a  eondcnrer  of  25  >heets.  0  x 
«,  oai^t  to  gire  )ln.  apark  at  the  leaat.— A.  E.  Tucker. 
[8300.1— DIB  FROU  MEDAX..— The  best  war  for 
"  Jledal  "  to  procure  a  counterpart  or  die  <tom  bU 
medal  would  he  either  to  make  a  mouM  In  plaater  of 
Pari*  and  east  It,  or  elae,  which  )|i  the  better  way,  to 
leproduee  It  by  mean*  of  the  electrotype  proceas.— F. 

SCMSLL. 

IMOJ.1— FLCXK8.— In  reply  to  "Doraet,"  he  can 
obtain  inor  apar  from  any  o(  the  mlntni;  diatriota  of 
CorswaU.  I  get  mine  from  Radratb.  though  one  of 
tbeaaaayer*.  It  can  he  bad  in  powder  from  almnat 
all  dryaaltert  and  dealera  in  cbemlcala.  J.  J.  GritDn, 
2!.  Garrick-atreet,  Covent-garden,  London,  anppllea 
it :  white  arcol  may  also  be  bad  at  the  aame  place. 
White  argoi  la  the  commercial  name  for  cmiie 
bitartrale  of  potaraa ;  cream  of  tartar  la  (he  aame, 
purified :  tartaile  add  la  alao  obtained  from  it.  It  la 
chiefly  obtained  as  an  Inematation  to  wine  eaika.— 

T.  IlOtKBI.t.. 

[a4iH.)— TELESCOPE  QUEEIKS.— 1  am  unable  to 
aaawer  the  query  addmaed  to  me  by  "  C.  8.,"  page  «V, 
for  tbe  tollowliig  reaaona.  I  do  not  poeaeaa  an  eye- 
piece of  the  power  he  mentlona — the  highest  I  tuTe 
vied  Is  about  300  ;  niao  my  teleacope  wai  left  behind  In 
Haoobeiier,  and  I  fear  that  I  shall  not  be  able  to  aend 
for  it  before  the  middle  of  Jnne.  One  point  is  worthy 
«t  notice,  the  stand  eeemed  almost  perfect  on  outet 
nlgbta,  but  If  not  dielteied,  tbe  initrument  baa  an 
unpleasant  tendeooy  to  some  "head  to  wind,"  so 
•moothly  and  easily  did  it  work.  This  wlU  be  remedied 
when  I  get  to  work  again,  and  I  think  It  will  then  be 
tbe  best  poMrible  form  of  stand  for  an  altazimuth. — 
Abthor  W.  BLacKLOCK,  Xnwbridge,  Aberdeen. 

t9M7.1—D¥EIHa.-" Mordant" will  get  the  fullest 
information  about  ohemleal  dyeing  in  "Hnspnt's 
Cbemlstry,"  but  It  la  a  very  expensive  work.  "  Napier'a 
BandbnoKoo Dyeing"  may  suit  him.  It  la  more  me- 
chanical fif  1  may  uae  the  expreaslooj  dyeing  than 
rbemlrsl,  but  contains  a  multitude  of  recipes  for 
ityeiogcottonand  sUkinaU  colours.— Tivu  Spibah- 

DCM. 

[MU.J-ALOEBSAIC  EQOATION,    —  Let    z    = 
greater  number  .:  x  —  3  =  less  number. 
Then 

T  (X  -  2)  (Sr  -  2)  =  12 
or 

r(x-8)«i-l)  =  » 
or 

x'-ar'  +  ai-eso 
or 

(X  -  31  (x'  +  2)  =  0 
whence 

X  -  s  =  0  and  *>  +  2  =  0 

.•.  X  =  3  or  jf  i/  -Z 

And  the  less  nnmber  =  «  —  2  =  l 

Or  

+  sT^^  -  2  =  (>/  -  2  -  2)0t  -  U~2  +  2) 
-J.TTP. 

[2414.]-AI,OEBRAIC  EQUATrON.-"  Paler  "  will 
find  the  following  to  be  a  correct  aolutloa  of  his  prob- 
lem : — Let  3Lr  =  the  greater  number,  and  x  —  the  leaa  : 
then  (XT'  X  4J-1  =  12;  or.  J2j:'  =  12;  dividing  by  12, 
^=1;  extracting  root,  x  =  1;  therefore,  Sx  =  3 
Proof :— 3  -  I  =  2,  the  required  difference  ;  (3  x  11  x 
<3  +  l)  =  3x4  =  12.-W.  AiRET. 

[2*16.J-ADHE81VK  MATEKIAL.-A  thick  mix- 
tnre  of  dextrine  and  water  posHcs^os  great  adhesive- 
ness. Dextrine,  or  Brltisb  gum.  Is  made  by  exposing 
potato  starch  to  a  temperature  of  M>0°.  It  is  a  cheap 
article,  and  largely  used  as  a  substitute  for  gum.— 
Beta. 

[24aO]-SPEIJIG  BOW.-A  steel  spring  bow  of 
gi»en  length  cannot  be  weaJcened  except  by  reducing 
Its  substance  In  thicknesa,  or  otherwise.— J.  B. 

Bt».]-AQUAB1UM.— Why  does  not  your  corre- 
spondent use  gas  ptpicg  7  I  huve  used  It  ooatinuonsly 
for  several  yeara.  ify  lUhea  lived  and  got  fat,  yet  I 
nerer  fed  them,  bnt  kept  the  aquarium  well  stocked 
with  vegetation.  I  have  found  no  cement  to  surpass 
Portland  cement,  it  hardens  under  water,  and  makes  a 
good  artHIcial  stone.— CoDNTRT  Groccb. 

[2423.J— AQUARIUM— Gutta-percha  does  notalTect 
water  in  any  respect,  neither  flab  or  any  other  thing 
will  be  therefore  injured  by  water  which  has  passed 
•long  pipes  of  that  material,  Roman  and  Portland 
cement  are  suitable  for  uniting  rock  work,  and  can  be 
oUained  byanr  mason;  but  both  of  these,  and  the 
former  especially,  give  oil  an  efflorescence  for  a  time, 
which  is  poisonous  to  Ssh  if  the  water  gets  ImDres- 
nated  with  it.— J.  B.  »  i-    e 

ta^-J- MICROSCOPICAL. -The  Quekett  Club 
pnblltbes  a  quarterly  journal,  which  is  supplied  to  its 
members  free  of  charge,  and  which  contains  reports  of 
the  proceedings  of  the  club,  and  in  which  the  most 
imporunt  of  tbe  papers  read  at  the  meetings  are  pub- 
Uahed  In  full,  with  Illustrations,  when  required:  A 
■jember  unable  to  attend  the  meetlnrs  could  scarcely 
JjHveany  adyantage  beyond  the  perusal  of  the  Jour- 
nsJ;  but  any  subject  he  might  wish  to  bring  under  the 
ootfceof  tbo  club,  with  a  tIow  to  elleit  opinions,  or 
fhSSS'^V*"'"'  «««•»«  attention  It  brought  forward 
fhrough  the  aecretarr  or  any  other  member.  As  a 
s?JiS  ^^J^'  •!_!?•  ™eetinga  of  the  olnb,  I  ahould 
if.SSf,'"**,"'  ;«^**  *"  "^  "V  to  any  absent 
E.iv?V.5«'*"  •.«?'•**"•  '•  I»rgely  used,  and  can 
its.  -^  J  IS*"?' "'••''»">¥  «»y  Broe«f-  With  Coxa 
f„  £  SSifS?."**? "^^  "<»•  fi»»e  I  ever  known  isinglass 
to  be  used  for  mleroacoplcal purposes W  H  G^ 

^^:^^hlil  OTING-See  ..  J.  K.  PV  letter 

'-^i^lri^P^^^^^  I-ARGK  CYLINDER - 
-^i^'j!*''  ,?^  '*"«'■  l"*^"  wooden  caps  to  fit  the 
«ndaorblseyllnder,wltb  brass  bearings  screw  tight 
in  the  centre  of  the  caps,  and  secured  by  a  leck-nnt 
inside  and  varaiahed  with  sealing  wax  vamlah.  I 
nave  one  that  is  done  tho  same  way,  and  it  answers 
well.— J,  If. 

Uoas  and  formula  first  appeared  as  an  extract  from 


the  appendix  to  the  "  Nautical  Almanac  "  for  18S1.— 
Rbhrt  W.  HsMrUET,  U.N.8.,  Ac,  Ac 

C2450.1-FA8TEN1KO  PIN  TO  BROOCH.— In 
answer  to  "  Torkahire  BiM,"  be  must  use  shelUe  to 
fasten  the  pin  or  joint  In  his  brooeh ;  this  Is  what  tbe 
black  ornament  makers  uae  in  Birmingham.  Tbs  joint 
is  warmed  previaiuly  to  patting  together.— J.  U 

pi55.1— FRET  CUTTING  ROLLED  BRASS.— 
"  Chip  "  had  better  use  coarse  cut  saws  to  pieree  his 
iin.  brass  with,  as  the  fine  ones  get  hot,  and  then 
merely  mt,  not  eut ;  ho  must  lubrlcato  with  a  little 
suet  or  wax,  and  not  work  hla  aaw  too  quick.  I  have 
out  aome  metal  \  thick,  for  book  monnta,  and  I  found 
fine  eut  aawa  of  no  use  whatever.  Ferhapa  he  would 
let  me  know  how  he  anoceeda  In  his  next  attempts  ?— 
J.  M. 

C24Se.1— OLD  COINS.— Tbe  firat-mentioned  pieces 
of  "  Shabasadah,"  are  merely  Nuremberg  tokens  or 
counters,  aud  are  of  no  value.  He  will  8nd  many  par- 
ticulars relating  to  them  in  the  last  volume  of  the 
KHai.isB  Mechanic,  see  ps<es  309,  637,  toe.  The 
following  \(  a  description  of  the  "  Vood  Populi "  half- 
pence. Otfverse,  a  laareated  head  to  the  right,  the 
neck  being  bare.  Legend;  VOCE  rOPULI.  Reverse, 
a  female  sented,  looldug  to  the  left,  holding  a  branch 


in  the  right  hand ;  a  spear,  pointing  baokwarda,  is 
supiprteC bv  the  left  arm,  and  behind  the  figure  is  a 
hsjr^i  HIBEBNIA  above,  and  tbe  date,  1760,  below. 


There  are  a  great  many  minor  varieties,  which  I  need 
not  notice  here.  I  extract  the  following  from  the 
"  Numismatic  Chronicle :"— "  For  some  yeara  prior  to 
1760,  very  little  copper  nnuey  was  struck  tor  Ireland, 
whioh  caused  such  a  scarcity  of  small  ohange  that  all 
aoru  of  base  stuff  was  cast  into  pieces  that  passed  for 
halfpence  and  farthings.  This  gave  an  opportunity  to 
a  Mr.  Roche,  of  South  Klag-atreet,  Dublin  (who  struck 
metal  buttons  for  the  army),  to  issue  copper  hallpence 
and  farthings,  which  were  generally  received  la  nre- 
frrenee  to  the  wretobed  sort  then  In  clreulatlon.  The 
first  sort  be  sent  out  was  badly  llnished,  and  on  one 
side  a  head  laureate,  looking  to  the  left,  and  tor  in- 
scription, VOX  POPULI ;  reverae,  Hlbemla  sitting 
on  a  globe,  holding  a  laurel  branch  in  the  right  band 
andaapoar  In  the  left,  with  HIBKRNIA  round ;  In 
tbe  exergue  tbe  date,  1760  (none  of  these  sort  are  now 
known  to  exist).  The  leoond  sort  that  he  Issued  was 
much  neater,  and  better  oopper,  with  the  luboription 
on  the  bead  side  altered  to  yOCEPOPULL  The  bait- 
pence  were  a  larger  size,  and  done  in  tbe  same  manner. 
However,  on  Information  being  given  to  the  then  Lord 
Mayor  of  Dublin,  the  whole  apparatus  for  striking  the 
aforesaid  eotai  was  seized  and  lodged  in  tbe  tholsel. 
Roche  fled  from  tbe  sano."  The  moat  oomptehensive 
account  of  these  curious  pieces  la  byC.  Clay,  M.D., 
publiahed  In  Part  IIL  of  the  "  Proceedings  of  the  Man- 
chester Nnmlsmatio  Society,"  1S66.  The  medals  In 
brass  of  Admiral  Vernon,  are  very  common,  not  being 
worth  more  than  Is.  I  have  two  specimens  In  my 
eabinet,  commemorating  the  taking  of  Porto  Bello.— 
HxHBV'W.  Hemfbzt,  M.N.S.,  tus.,  Ac,  author  of;a 
"  Guide  to  Engliih  Coina." 

[MM.V-OLD  COINS.- The  one  figured  Is  a  Nurem- 
berg token.  The  words  "  Hans  Krauwinkel,  Nur."are 
very  legible.— Bernabdih. 

[MS6.1-OLD  COINS.— Is  a  counter  or  Jetton;  made 
by  Uanns  Kranwin]|el,  whose  name  appears  ou  the 
coin.  If  "  ttbaaxadah  '  will  refer  to  "  Snelllng's  View 
of  tbe  OrU^ln,  &c.,  of  Jettons  or  Counters,"  or  even  tn 
the  Enolibh  Mechanic,  a  few  weeks  back,  he  will 
And  all,  or  as  much  other  information  ho  may  require. 
The  "  Voce  PopuU."  or  "  Pretender's  hallpenny,"  as 
it  is  sometimes  called,  was  struck  in  Ireland  in  1760. 
It  Is  rather  smaller  than  an  ordinary  sized  bait- 
peony  of  tbe  period.  There  are  conflicting  accounts  of 
its  appearance  ss  a  singular  and  distinct  coinage,  and 
it  is  singular  that  its  origin  should  be  lost  in  obscu- 
rity, conaldering  Ita  comparatively  recent  date.  The 
varioua  authorities  on  the  subject  are  brought  together 
and  printed  In  the  "  Froceedlnga  of  the  Manchester 
Numismatic  Society,"  Part  3.  There  Is  a  variety 
with  tbe  letter  V  in  the  front  of  the  bust,  and  another 
with  P  under  tbe  bust.  There  Is  also  a  farthing  sice. 
The  Vemou  mednl  was  probably  struck  on  the  taking 
of  Porto  Hollo,  and  1  dare  say  aome  of  our  medal  col- 
lectors will  send  information.- D.  T.  BATTr,  Fennell- 
atreet,  Mancheater. 

[2457.:-TEA  CHESTS.  -I  would  state  that  It  is  my 
opinion  that  tbe  cheats  which  come  from  China  and 
Assam  are  raade  from  the  wood  commonly  called 
h^re  Indian  teak.  The  country  round  Aasam,  south 
of  China, abounds  in  forests  of  this  tree.— W.  Stepbeh- 

BOK. 

[J4aB.]— BANKAL  WOOD.— Bankal  wood,  of  the 
Philippine  Islands,  la  theiwood  of  S'auctea  Olaitrrima, 
of  the  Peruvian  bark  order,  or  Hubiacta ;  this  wood,  of 
a  golden  or  a  greenish  yellow,  is  esteemed  for  ita 
tenacity  and  durability,  is  employed  by  staipbuildera, 
coopers,  Ac. ;  it  Is  abundant  In  the  Philippine  Islands. 
For  more  particulars  on  the  woods  of  these  islands, 
see  my  notes  in  the  nehnologist,  August,  1861. 
Some  other  trees  of  the  Genus  NaucUa  yield  also  a  good 
timber ;— In  Senegal,  the  Koos,  Nnitciea  J/ricana ;  in 
Tahiti,  tho  yellow  wood  of  N.  rotundi/blia,  hard,  and 
excellent  for  carpentry  purposes ;  in  Ceylon,  S.  Coadu- 
ruUa,  Boxb.,  the  Bakmee-gaha  of  the  Singalese,  light 
and  tough,  used  for  doors.  Ac. ;  K.  cadamia,  Halamba 
of  tho  native!,  and  A*,  cord^olia,  both  used  for  building 
purpo  sea ;  in  .Tava,  N.  lanceolata  ;  Angrlet,  Malay, 
brown,  hard  timber,  very  difficult  for  working,  never- 
theleas  employed  by  wheelwrights ;  aud  A^  purpurta^ 
or  Tiangtjaratan,  light,  with  rather  loose  flneflbraa, 
working  easily,  bu(  having  no  special  use,— Bebwab- 

DTN. 

[24fll.]-INHALATION   OF    IRON  D08T.-Por- 

haps  "  A  Turner  "had  better  suspend  a  horaboe  magnet 
over  his  lathe.  The  mngnet  attracts  the  small  par- 
ticles of  steel  that  fly  off,  and  preveait  much  mischief 
to  the  workman.— J.  M. 

[2164]— TARNISHED  SILVER  LEAF.— Perhaps 
you  "  clear  sized"  your  silver  before  yon  coveted  It 
with  ■■  mastic  vamisb, "  In  which  case  It  must  tarnish. 
Silver  again  with  fresh  silver  leaf,  and  vamisb  directly 
with  best  pale  oopal  or  body  varnlsb.  Mastic  vmrnUh 
is  a  spirit  of  turpentine  vamisb,  aud  does  sometimes 
beoome  dead  and  opaque— Tbe  Welsh  Bbbpbxro. 

t247I.]-8UHMER  BEVERAQB.— Tbe  following  is 
a  good  recipe  for  lemonade:  Pour  iq*.  ot  esseooe  of 


lemon  upon  lilb.  ot  reined  sugar,  not  broken.  Put 
3oi.  of  urtarlo  add  tn  2  gallons  or  oeld  water,  le^  It 
stand  12  honra  or  more,  put  the  sugar  which  has  »b- 
aorbod  the  easenee  of  lemon  to  it,  and  ■  tir  up.  W  hen 
bottled,  add  a  desert  spoonful  of  carbonate  of  soda  in 
a  quart  bottle  not  quite  flUed.— Minmeh  aha. 

[2I81.]-GUAN0  INJURIOUS  TO  HEALTH.- 
Science  Oowlp,  September,  1866,  quotes  the  follow- 
ing fact  from  the  Oiuttte  de  Lauianne : -••  A  peasant 
cutting  wood  was  wounded  by  a  splinter,  and  having 
afterwards  worked  tn  guano,  thU  subsunce  entered 
the  wound  and  occasioned  death  by  poison  af  ter  three 
days'  suffering."- X.  Y. 

.  P**81- BKfNRTT'S     CHUCK.-Por    reoly   sec 
J.  K..P.'s  •  letter  on  another  page.— Ed.  E.  M.t 

CS4».]-APPARENTAN01CALY.-EdwardHaber- 
gham  has  got  f  egged  by  mixing  Uoy  and  avoirdupoU 
weight  together.  Pennyweights  appear  in  the  former 
only,  which  has  ISoz.  to  the  pound  of  6760  grains.  It 
Is  well  worth  bearing  in  mind  that  though  the  troy 
pound  la  so  much  smaller  than  the  avoirdupois  pound 
«f  7  iwogr.,  yet  the  troy  ounce  has  480gr.  against  the  437* 
that  go  to  the  avoirdupois  one,  for  If  you  go  to  a  sale 
and  buy  plate  at  per  ounce,  as  a  friend  of  mine  did, 
and  get  charged  by  Bvolrdupois,  you  will  pay  about  11 
percent  too  mnofa.  It  must  also  be  remembered  that 
the  apothecary's  draohm  ta  6«(gr.,  and  tbe  drachm,  as  I 
think  it  should  always  be  spell,  though  we  do  not  find 
much  distinction  made  In  tbe  dictionaries,  is  about 
27lgr.,  and  is  what  we  talk  about  when  we  say  we  put 
3dr.  of  powder  Into  a  charge  for  a  small-bore  rifle. 
As  regards  tbe  weight  of  water,  we  oonunonly  see  put 
In  books  that  a  gaUon  is  lOlb.,  also  that  Inn  enbe-foot 
thn«are«'2S2  gallons;  and  should  conelude  that  a 
cube-foot  would  weigh  62-321b.,  whereas  we  are  always 
told  It  Is  Nilb.  It  wonM  reconcile  matters,  and  be 
just  as  easy  to  remember,  if  it  were  called  iKllb.,  and 
would  n  nearer  the  mark%  good  deal— J.  K  .P. 

[2501.]— INDUCTION  OOIL.-T.  J.  O'Connor's  dlffl- 
ottlty  wonld  appear  to  be  that  uo  contact  Is  completed. 
He  mast  not  expect  an  iron  screw  and  steel  spring  to 
work  to  any  sort  ot  satlsfaetlon.  The  metols  would 
be  Immediately  oxldlsed>ud  rendered  non-oondoctlog, 
and  no  doubt  this  Is  tbe  case  now  at  the  poUit  of 
actual  oontaot  of  screw  aud  spring.— Siqma 


lOTES  Aim  QUEBIES.   . 

t2.V)3.J— TOBACCO  FUMES— Can  any  reader  inform 
me  of  the  best  mode  of  deodorising  a  furnished  room 
coutalnlng  tobaeeo  fumes  ?— R.  W. 

[2SM.J-UNIF0RM  TEMPERATUHB.-How  can  I 
keep  the  temperature  of  a  room,  and  a  tank  of  water 
in  It,  at  exactly  S0«  Fahr..  both  In  winter  and  summer? 
— Qdercds. 

[2505.]-WEIGHT  OF  WATER.  -  What  is  the 
weight  of  a  cubic  tbot  ot  fresh  water  and  sea  water, 
each  at  «0«  Fabr.  ?— Qi;ebcos. 

[2S06.1-CAMPHORATKD  COLZA  0rL.-WlU  C. 
Wari  kindly  state  what  this  Is,  and  how  prepared  7  I 
have  a  real  argand  lamp,  tbe  cotton  In  which  is  raised 
and  lowered  by  a  rack  and  pinion;  It  gives  an  excel- 
lent light  with  aperm  oil,  bnt  this  Is  far  too  dear,  and 
the  common  colza  oil  will  not  suit,  as  it  crusts  so 
rapidly,  the  tubes  in  tbe  lunp  being  very  close,  and 
the  cotton  fine.  Possibly  the  camphorated  colza  oil 
mentioned  by  Mr.  C.  Ward  might  suit.— S.  J.  M., 
Pejge. 

[2507.]-RECO'VERINQ  GOLD. -I  see  In  last  week's 
Enolisb  MxcHAKic  a  plan  to  recover  the  silver  off  of 
plated  ware  without  dissolving  either  copper,  brass,  or 
Gf'rman  silver,  •^hioh  I  consider  very  useful.  Can 
Tou  or  any  render  ot  the  Mechanic  give  the  same 
for  recove-Ing  gold  off  plated  ware,  nnd  also  how  to 
recover  the  gold  afterwards  In  the  metallic  state,  as 
I  have  some  old  spoons  that  have  been  gilt  pretty 
thick  on  the  metal  that  <bey  are  made  of,  which 
looks  like  copper  J— T.  E.  D. 

pSOS]  -  FASTENING  STE:?CIL  COLOURS  ON 
PAPER.— Can  any  brother  reader  Inform  me  of  any 
method  of  fastoniag  stencil  colours  ou  paper  that 
will  size  and  varnish.  I  b»ve  tried  vinegar  and  alum 
to  fasten  tbe  ordinary  pigments  that  are  ground  for 
paint,  butthoy  won't  stand  tbe  size.  I  have  need  stiff 
colour  ground  in  oil  and  well  diluted  with  turpentine, 
but  It  Is  apt  to  make  greasy  and  unclean  work  ?— 
Painter. 

[2509.]— PUMPS.— Many  thanks  to  "  C.  &"  for  his 

frlvate  answer  to  my  inquiry  about  the  turbine  wheel, 
see  that  it  vrlll  not  do.  I  would  like  to  know  what 
would  be  the  moat  advlaable  plan  for  to  send  up  about 
4000  gallons  ot  water  In  the  shortest  time  ;  driving 
power,  8ft.  of  a  fall,  and  SO  gallons  per  minute  ?  In 
reply  to  "  H.  B.  M."  There  has  been  a  ram  tried 
already  and  found  to  be  Insufllolent.— I'lcmbeb. 

[2510.]-PEPPER  MOTH.— TO  MR.  CLIFFORD.— 
I  should  esteem  it  a  favour  if  our  friend  who  writes 
us  those  interesting  monthly  cbapten  on  curlons  oat- 
terplllan,  or  some  other  brother  reader,  would  favour 
me  with  an  answer.  What  colour  la  the  larva  of  the 
pepper  moth  {Amphyd(ui$  belttlaria),  an  d  what  posi- 
tion found  in  when  feeding ;  alao  what  it  feeds  on, 
and  what  localities  are;the  most  suitable  to  it  ?  What 
time  ot  tbe  year  does  It  make  its  appearance  ?— Pdpa. 

r2ill.]—BSER.— Would  you  or  some  brother  reader 
Inform  me  of  a  book  treating  on  tho  benefit  to  be  de- 
rived from  tbe  moderate  uae  of  lutoxleatlng  drinks  as 
beverages? -A.  L.  E. 

CWe  know  of  no  such  work,  though  tbe  benefits  de- 
rived from  moderate  drinking  have  been  written  on 
and  spoken  on  again  and  agun.  It  Is,  however,  our 
opinion,  grounded  on  a  long  experience  and  much 
observation  and  Inquiry,  that  the  beneflte  derivable 
from  tbe  habitual  use  of  alcoholic  beverages  are  very 
small  Indeed.  We  do  not  any  thla  from  a  teetotal 
point  of  view,  bnt  as  ordinary  observers  ot  the  habits 
cf  men.  We  have  known  hundreds  of  men,  some  of 
ivhom  were  miners  and  sailors  In  Cornwall,  spinners 
in  Manchester,  agricuiturista  in  Devonshire,  and 
printers  in  Londou,  who  have  abstained  for  years 
together  from  all  kinds  of  intoxicating  drinks,  and 
then  we  have  known  hundreds  of  others  simllsrly 
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cm|iIoy«d  isd  sltnited,  who  have  used  intoxicating 
drtnkn  ^»  bcverngcs,  and  onr  nnprejndlcod  opinion 
baa  be«n  and  Is,  that  the  abetaiuerh  \rerc  stronger  and 
healthier  men— Kd.  EM.] 

[25)2.] -SODA.  CRYSTALS.— Thank*  for  G.  K. 
DarU'a  able  artiole  to  No.  SICl  of  your  publication,  but 
not  havine  any  drying  or  hating  apparatus,  I  must 
abandon  the  idea  of  oommeneloc  the  maoutacture, 
and  baTlDfr  two  pans,  both  Idle,  one  to  contain  120 

gallons,  and  the  other  about  go,  I  shonld  like  to  know 
ow  to  mannflustnre  an  article  of  simple  process,  and 
marketable,  to  keep  them  froing:  these  bad  timea  Being 
no  chemist  myself,  probably  G.  E.  D.  would  kindly 
■agKcet  BoaietlitDg.— Soda  Cktbtalb. 

r2S13.]-TAR  DI8TILLING.-TO  "FEU  FOL- 
LiST.— W lU  '•  Fea  Follet"  be  so  kind  aa  to  describe 
to  me  the  proeess  of  tar  distllUng;  how  long  It  Is 
boiled  before  the  plteh  Is  ma  off  ;  how  to  separate  the 
articles  when  the  plteh  Is  run  off,  snoh  aa  naphtha, 
oil,  benxole,  carbolic  aotd,  ammonia,  cmde  anthra- 
cene, Ac  or  where  can  I  proeai*  •  book  that  will  tell 
what  I  wiah  to  kaow ;  the  price,  and  Where  to  be  had  1 
— T.  Bkowh. 

[25I4.]-8PrCE  MANTJFACTUHtNG.- Would  any 
broOier  reader  tell  me  where  I  can  g^et  the  Informa- 
tion how  to  make  spice,  or  where  I  caa  (i^et  a  book  to 
tell  me ;  also  the  means  to  oolonr  It,  price  of  beok, 
and  where  to  be  had  7— T.  BRown. 

[ZSIS.J-BOILEB.— Afewdayaa«:el  waatold  that 
If  a  boiler,  the  first  time  It  is  used  Is  made  to  get  up 
steam  quickly,  It  will  ever  afterwards  be  easy  to  get 
up  steam.  If,  on  the  other  hand,  the  boiler  la  heated 
slowly  on  Sift  \alag  it,  a  diScoltT  will  always  be  es- 
perieooed  In  generating  steam.  Is  there  any  truth  In 
this  statemaat,  and  if  so,  what  li  the  reason  ?— W.  H. 
Thorpe. 

[26ie.]— EXPL08IVK  C!«UPOtJND.— Are  there  an  v 
two  liquids,  inaxplostre  in  themaelves,  which  will, 
when  mixed  together,  explode  directly,  or  become  cap- 
able of  being  axplodM;  iiao,  what  are  they  ?  Inwhat 
proportion  shoold  they  be  mixed  ?— E.  Kemitidt. 

r2S17.]-SLECTBIC  XHGINE.— Is  there  such  a 
thing  aa  aa  engine  worked  by  electricity  of  one  horae 
power  ?  What  la  Ita  totel  atie  and  weight  7  What  the 
ooet,  and  where  could  it  be  bought  7— £.  Kehhedt. 

rM18.]— GAUGE  FOR  A  KITCHEN  BOILER, 
—would  it  not  be  a  useful  and  oomparativoly  Inexpen- 
sWe  thing  to  affix  to  all  common  kitchen  boilers  a 
small  water  gauge  ?  It  might  be  secured  from  fracture 
by  being  loosely  cased  In  nie  manner  of  spirit  levels, 
and  its  action  haTing  been  once  explained  to  the  kit- 
chen aerranta,  I  feel  aure  that  many  a  boiler  would 
be  saved  from  cracking  and  nseleesness.  Is  there  any 
objection  to  this  idea  beyond  that  of  cost  ?— A.  C  G. 

[2.5191-VULCANI8ING  INDIA  BUBBEB.— WUl 
one  or  your  readers  kindly  inform  me  bow  to  Tuloa- 
nlae  India  rubber?  Caa  the  apparatus  naed  by  den- 
tists for  hardening  Tuleanite  (which  I  possess)  be  used 
for  the  purpose,  and  how  7- Gummt. 

[2SS0]- WATERPROOFING  PAPKE.— Con  any  of 
my  brather  readers  inform  me  of  tho  liest  method  of 
making  paper  waterproof  ?— A.  Speioht. 

[2521>-CUBIOUS  AFFECTION  OF  THE  TEETH. 
—Can  any  reader  tell  me  the  oause  of  the  following 
strange  affection  of  ny  teeth?  Some  time  back  a  rough 
deposit  began  to>t>e  deposited  on  my  teeth,  tlU  it  had 
accumulated  to  the  thickness  of  a  sixpence,  gradually 
Gorerlng  the  tooth  andeatlngawi^  the  gum  all  round 
until  the  tooth  fell  out  without  pain,  and  scarcely  any 
loss  of  blood.  Nine  of  mv  teeth  nave  fallen  out  in  this 
manner.  A  druggist  whom  I  cenaulted  told  me  it 
was  canker,  and  a  doctor  said  it  was  scurry;  neither 
of  their  remedies  did  me  any  good.  Wheu  the  lime- 
like  coating,  with  which  the  tooth  Is  covered,  is 
scraped  away,  the  tooth  beneath  appears  to  be  as  per- 
fect as  ever.  Will  someone  help  me,  and  prevent  the 
insa  of  the  rest  of  my  teeth  7— Scbscribeb  pbom  the 

FlXST. 

[282*.]— SHEET  IRON  RUDDEE.-Will  a  corre- 
spondent kindly  say  whether  a  sheet  iron  rudder  for 
canoes  is  found  emcieut  and  durable  ;  if  so,  will  he 
kindly  state  dimensions  tor  a  canoe  )5ft.  long?— B.  C. 

BOOEBS. 

C8423.}-HUST  IN  WATER.— BREWING.-WiUany 
ot  your  numerous  readers  Inform  me  the  way  to  oon- 
stmot  a  cheap  Hilar,  which  will  separate  rnit  from 
water ;  also  has  water.  Impregnated  with  ritst,  any  In- 
jurious effect  on  the  brewing  of  ale,  especially  as  to 
flavouring  it  In  any  way ;  also  tho  best  and  cheapest 
form  of  attemperator  for  checking  the  rise  of  heat  in 
a  fermenting  square,  dimenslans  eft.  square,  and  5ft. 
deep,  usual  length  of  brewlny  25  barrels,  temperature 
of  water  direct  from  the  welt  Si'  ?— Cbomwell. 

C2«24J-LONOIT(TDE.— WiU  some  reader  tell  me 
the  dlflerense  of  time  between  Belfast  and  Glasgow  1 
— SoiBB  VoLa 

ta5M.)-CONTEIfT8  OF  PART  OF  8PHBRE.- 
Will  some  brother  reader  Inform  me  how  to  find  the 
content  ot  part  of  a  sphere  greater  ot  leas  than  a  }, 
the  two  phtnesurfacea  at  right  angles  ?—Aiithoi<t. 

[MM.J-8UBMABINE  LAMP.-I  have  made  several 
fruitless  effons  io  make  a  lamp  soma  Sin.  diameter 
by  8  or«  long,  that  will  bam  under  water.  Ooold  you  get 
me  any  information  en  the  subject  ?  I  want  it  to  bum  when 
submerged som««to«rt.inrreshoraaltwater.  I  have  tried 
a  candle  in  a  lamp  fad  with  air  by  Indla-nibbar  tubing, 
but  it  went  out  speedHy.  Information  as  to  the  construo^ 
tion  of  such  a  lamp  would  oblige W.  A  Hackett. 

[M27.)— BOSOOffS  LUBBIOATOB.— Will  some  one  of 
cur  practical  correepon>lents  kindly  inform  me  whether 
Roacoe's  patent  lubricator  lubricataa  the  sllde-valvea  of  a 
locomotive  engiue  when  the  engine  Is  mainf  with  stsam 
on,  or  only  when  the  steam  is  shut  off  ?— G.  W.  B. 

[35M.]— MUSICAL  BOX— Would  some  kind  and  oom- 
peteat  reader  give  a  full  description  of  a  musical-boi  ? 
I  woald  be  particularly  obliged  If  some  one  would  tell 
me  how  the  nuironn  motion  la  obtained. — Oxak. 

P«29.]— INVENTOR  OF  THE  MANGANESE  BAT- 
TERY.—Will  "Mr.  W.  H.  Btone,"  who  gave  a  description 
of  the  munganefle  battery,  state  the  name  of  the  inventor 
of  the  same  7—X.  Y.  Z. 

[2630.]— THOUSON'S  ROAD  STEAMER.— The  ac- 
CO  mt  in  ;onr  paper  of  Thomson's  road  steamer  is  sur- 


prising. Can  any  of  year  reader^)  trive  mo  iiny  informa- 
tion OS  to  the  durability  of  the  India-rubber  tv-hfeJ  tires  i 
I  have  Horn  on  hand-irucks  nt  railway  KtsilnDs  similar 
tires.  How  do  they  wear?  I  fthonld  be  afraid  tha  roturb 
stoned  roads  would  deetroy  tfao  tire  ol  tbe  steamer.  AUo 
^though  tbe  tirea  doubtless  will  expand  imder  tbe  pres 
sure  of  the  steamer,  still  the  weight  mtist  hv  then,  aud 
bow  can  they  be  prevented  sinking  on  soft  laud  ?— Agbi 

CULTUKB. 

[tMl.l— BRAZING  CAST  IRON.— The  Impression  f 01 
April  8tn  contains  an  answer  to  my  query  ttom  *^  Blue 
Enin;"  my  best  thanks  to  the  correspondent  for  his 
Undneas.  Tbe  method  of  laying  tbe  work  in  moulding 
sand  will  not  suit  my  puroose,  and  pouring  melted  iron 
over  the  Joint  is  not  what  1  ataoiUd  term  "  braslBg."  I  will 
define  more  particularly  tbe  Informatiou  I  seek.  I  very 
frequently  have  to  repair  important  bright  parte  of* 
machinery,  east  Iron  (small  pieoea  generally).  The 
defects  are  cansed  by  ftiotloa  I  file  a  slot  in  the  coat 
iron,  and  fit  a  piece  of  wroofrbt  iron  in  its  place  to  com- 
pensate for  wear.  My  difficulty  is  tfais :  I  cannot  get  the 
spelter  to  unite  the  cast  and  the  wrought  iron — It  has  an 
afflulty  for  the  wrought  iron,  but  will  not  take  on  the 
cast  Iron.  It  em  be  accomplished  I  am  certain,  as  I 
have  seen  specimens  of  cast-iron  >  neatly  mended  by 
braaing  pleees  of  wronght  Iron  to  corapenaals  for  wear. 
For  the  tnroimatloo  of  St.  George,  I  can  assart  thM  the 

Sroceas  of  Mr.  Armltaga,  of  Klrkstall,  for  eaae-hardehlng, 
I  not  new.  I  have  leen  praaslate  of  potass  used  in  the 
way  described  twenty  years  stcce.  I  alwavs  use  pma- 
Riate  of  potaas  for  hardening  my  work  (wrobght  trcm).  If 
there  is  much  friction,  especially  lK>Ua  and  pins.— RBOl- 
PEOcrrr. 

[3*32.}— LEAD  FOB  "BEL WOTS"  ENGINE.- (To 
Mr.  Baskervllle.) — Allow  me  to  congratulate  Belwot  for 
obtaining  such  an  excellent  and  valuable  anewer  from 
oar  good-natured  correapondent,  J.  BaskarvlUe.  Snoh  an 
answer  is  worth  poimds  la  Tai  EssLiSH  MscajtKic,  not 
only  to  Relwotbut  to  others  aa  well.  I  wiab  to  ask  J.  B. 
one  question — Why  woold  he  give  so  much  lead  to  tbe 
valves  of  the  engine  in  question?  I  should  have  thought 
i  in.  lead  decidedly  too  mnch  for  any  stationary  engine, 
except  it  waa  a  very  high  piston  speed,  as  In  my  opinion 
the  ]^ton  speed  is  the  main  point  to  be  considered  when 
deciding  the  proper  lead  for  an  engine.  But  I  Should 
much  like  to  see  the  question  of  lead  well  argued  out  in 
these  eolumns  by  some  one  that  can  flght,  for  scarcely 
two  engineera  seem  agreed  upon  this  point  Win  J.  B. 
kindly  give  me  a  single  rule  to  find  the  proper  weight 
and  Bixa  of  engine  By  wheels  ? — SiaaK  SriBiT. 

[tSM.]— COOOA-NUT.— Will  one  of  your  nnmerons 
readete  be  so  good  aa  to  account  fCr  the  milk  in  tbe  cocoa- 
nut  !— MlHHIHlHA. 

p5S4.l-SOLimON  WANTED.-The  straight  Itoee 
AD,  B  £  bisecting  the  sides  B  C.  A  C  (n  a  triangle  Inter- 
sect at  O :  show  that  A  6ris  double  of  Q  D.— UIKNKHABA. 

rasu.]— OLD  OOIN.— About  M  years  ago  I  found,  in  an 
old  quarry,  a  eobi,  faAen,  or  medal ;  it  Is  of  coppery  and 
about  I  of  an  inch  in  thickness.  Enclosed  is  a  copy,  hatf- 
alae.    It  ia  carroded  a  little,  and  abraded  on  one   aide. 


Win  Mr.  H.  W.  Henfrey,  or  any  of  your  readers,  kindly 
inform  me  what  it  Is,  and  it  It  la  of  any  valao  ?— Tafpt. 

[«»8«.)—ELBCrrB0-PLATINa.— About  IwcIVe  montbs 
ago  I  plated  some  tea-spoous,  and  they  have  a  most  dis- 
agreeable taste  and  smell  when  used  for  cggx,  cuslurd  pud- 
dlngH,  or  plain  boiled  rico ;  I  should  be  glad  it  some  cor- 
respondent would  kludly  tell  me  the  cause  ol  this,  and 
how  it  can  be  remedied. — A.  B. 

[2*37.]— WRITING  TELEGRAPH.— Is  Meyer's  tel.-- 
graph,  consisting  of  two  cylinders  having  an  isocbronlcal 
motion,  a  new  invention  ? — Thouas. 

[2638.]— INCRDSTATION  ON  POROUS  CELLS.— 
Could  any  9rother  reader  tell  mo  the  best  way  for  talcing 
offtbe  copper  Incrustations  un  my  parous  c<^lls,  or  sugKest 
a  good  means  for  preventing  them  ? — ELKC'tnic  Ci.o<.*K. 

[9839.]— GEE.- 1  wish  to  know  tho  ezoi-.t  value  of  a 
Turkish  "  oke ;''  a  paper  said  lately  it  was  equal  to  a  Uilo- 
gramme.  Is  this  not  aa  error  7— Gaixjdlator. 

[2840]— SMOKE  ON  WALLS I  beg  to  submit  the 

followinfr  <ftteBtlon  to  the  Investigation  of  the  scienlifie 
correspondents  of  onr  E,  M.  I  observe  that,  In  a  kitchen 
or  any  other  place  of  which  the  walls  have  been  white- 
washed, the  smoke  is  deposited  on  the  whole  furfsce  of 
the  walls  and  celling,  with  exception  of  tbe  edges  or  inter- 
sections. What  may  be  the  reason  of  this?  Are  there  at 
those  places  currents  which  prevent  the  deposition,  or  is 
this  phenomenon  of  the  same  order  as  the  one  that  is  ob- 
served with  the  iodine  vapours  in  presence  of  li  relief  or 
of  an  engraving  ?—y.  M.  BxECHr. 

2841.]— GALVANIC  BATTERIES.  —  I  have  been 
studying  for  some  time  past  the  problem  how  to  make 
an  economical,  constant,  energetic,  and  lasting  battery, 
I  tried  many  eubstances,  and  heard  afterwards  ttrat 
several  had  been  already  iried  and  had  failed ;  niighi  it 
not  prove  very  useful  to  many  readers  to  have  a  list  of  all 
the  substances  proposed  or  tried,  with  the  results  f  This 
would  spare  much  time  and  prevent  waste :  many  readers 
could  bring  Uieir  brick  to  the  building  besides  learned 
**  Sigma,"  who  bas  promised.  I  believe,  to  give  us  a  note 
"  On  Batteries."— V.  M.  Beucav. 

[1M2.]-PHOT09.  OP  AUSTRALIAN  SCENERY. 
—Would  any  kind  brottier  reader  tell  me  where  1  can 
prooare  photo^^raphs  of  on  Eucalypt  tree,  and  of  en 
Australian  aoada,  or  of  an  Australian  landscape  with 
those  trees?— £iia.'<ABUix. 


[2«ta.]-THE  NIOOL  PBISM.— •■  Tie  Niools  tjrinmo. 
which  our  readers  will  have  seen  meotionsd  ao  oCum  in 
tue  recent  papers  of  Profeaeor  TyndaU,  are  exponidvo  t«> 
obtain  of  any  slss.  They  are  made  of  a  eryotal  ot  chIc- 
spar.  cut  across  diagonally,  tho  two  sections  being  after- 
wards joined  together  by  means  of  Canada  balsam,  ft 
ha3  recently  been  discovered  that  a  prism,  posseaslnff  thu 
sama  optical  properties,  may  be  mode  by  eonalmctinjr  x 
vesMl  of  gloss,  inaertio,?  a  thin  plate  of  calc-spsr  ocruM 
the  diagonal,  the  vessel  betnjr  filled  up  with  btoulphlde  of 
carbon.  If  this  be  so,  Nicol's  prisms  of  ooniriclerabte  ^oe 
may  bo  made  cheaply,  since  blooks  of  oalc.«par  uf  con- 
siderable size  are  often  met  with." — ifeelktauc't  Mufacin^. 
February  2t>,  1639.  I  eat  the  above  from  a  sclentlllc 
periodical.  Has  any  subscriber  met  with  U.  and.  If  m,  I 
should  be  glad  to  obuin  further  details  ?— CaXTHCgiAir. 

[2444.J-HEATING  WATER  IN  BATHS.-I,  there  n<.t 
a  patent  apparatus  to  be  placed  in  a  bath  to  heat  it  in  a 
short  tlme?^AM.  M. 

rails.]- EMioRA'noN  to  new  Zealand.— wni 

"Josh."  "2L  Coggins,"  or  any  reader,  favour  ma  with  a 
few  hints,  sa  I  am  goinff  to  emigrate  lo  New  Zealand  ?  I 
have  saved  £48,  and  I  am  a  single  young  man,  a  Jack  of 
many  trades,  but  maaier  of  none. — W.  Sioxa 

[28ia.]— BATTEBN-MAKING.— ^KUl  anyene  b*  kind 
enough  lo  tell  me  if  them  is  aity  work  poalbihad  on 
■■  PBttam-snaking?  If  BO,  the  prfca,  and  whateMka  b 
QALtXIWAT. 

r«MT.]— PRINTING  NAMES  ON  PLUNB—Will  i  ^ 
brolber  reader  be  kind  enough  to  Inform  nu  of  a  msOiod 
of  printing  the  namoa  of  llsldi.  treea,  Acl,  on  plana  ot 
estates?  I  have  lately  used  a  piinler'a  pdlet  and  type, 
but  with  not  much  success. — Laso  Suxvktor. 

[28(8.]— GILDING  BATH'ERY.- 'Wm  any  resdn  lend 
me  a  little  assistance  ?  I  have  a  glldlngbattery,  DanieU's 
two  cells,  and  cannot  get  it  to  wox^,  aa  I  am  In  error 
somewhere.  The  coppercellsareaboutfof  an  Inch  larger  in 
diameter  than  the  porous  pots,  whichare  9^  Inches  sorosa. 
I  have  put  sulphate  of  copper  found  outside  of  pot  nearly 
half-way  up,  and  hanked  round  at  the  ton  on  the  copper 
rim,  that  keeps  the  pot  upright,  and  fllled  up  vitli  water 
inside  the  pot  to  Immerae  tke  polea  1  put  on  of  vitriol 
and  water,  one  part  vitriol  abd  two  psrta  water ;  but  I 
could  get  no  action  on  the  polea  The  wirae— one  from 
each— were  ordinary  stout  copper,  and  I  led  them  Into 
some  strong  cyanide  ot  potaaafaim  diasalvad  In  water,  and 
kept  It  over  a  gaa-bamer.  putthig  a  piece  of  2»«arat  go  Id 
on  one  wire,  and  the  article  I  wished  to  gild  on  the  outer, 
but  I  cou'd  make  nothing  of  it  If  any  reader  will  set 
me  right  I  shall  feel  extremely  obliged.— Oxs  »  A  Foe. 

[2849 1— SCREW  STEAMER.— Win  one  of  your  readers 
be  kiua  enough  to  inform  me  what  horse-power  in 
required  for  a  screw  steamer  to  esrry  from  four  to  six 
persons,  and  whether  an  ordinary  horisontal  engine  will 
convert  for  this  purpose?— Do rnLAS  M-Cabtht. 

[2880.]— ETHEREAL  GOLD  SOLUTION.— I  am  ver> 
much  obliged  to  "Sigma"  for  the  information  he  baa 
imparted,  but  he  has  not  answered  the  last  ques- 
tioos,  as  to  the  means  of  applying  it,  and  whether  the 
steel  reqni.-es  any  preparation.  U  he  will  do  so,  tie  wlU 
very  greatly  oblige.— B.  S.  Bitkdxk. 

[2881.]-THE  SPECTBOSCOPE.—lthaa  often  occnrred 
to  me  that  some  of  our  numerous  brethren  who  prac- 
tise with  the  speotrosoopa  might,  if  tliey  were  aaked. 
give  us  a  paper  or  two  concerning  the  practical  working  of 
the  liutmmenl.  And  If  any  one  bas  made  one  of  these 
Instruments  at  a  cheaper  rate  than  paid  for  at  an  op- 
tician's (of  course  It  is  not  tbe  elaborate  construotion  of 
the  instrument  but  Its  elBcient  working  when  completed', 
perhaps  he  wQI  give  a  description  and  probable  cost  o< 
making  the  same.  If  any  will  do  this  I  think  he  will 
receive  the  kesity  thanka  of  many  others  besides  myself. 
— AI.Jauuh, 

[3582.]— MOIST  COLOUR'.— Could  any  of  your  kind 
readers  luform  me  how  to  make  moitt  eoloors  or  cakes  of 
{Mint,  like  Winaor  and  Newton's?-4)BANag. 

[3583.]— TUNING  C0N0BBTINA.-WU1  any  reader 
inform  me  how  to  tone  English  concertina  reeds,  and  the 
best  kind  of  metal  7  What  I  want  to  know  moat  la  the 
tuning  after  the  metal  is  screwed  in.— W.  B. 

[2584.]— SQUARE  QASKETING.—Hewahall  I  proceed 
to  plait  gaskotting  or  spun  yam  to  form  a  solid  square,  aa 
used  in  stulBng-box  of  engines.— LmLB  (Thakley. 

[2888.]— ECHO>— Will  any  reader  kindly  inform  me  hew 
the  echo  ia  produced  with  the  comet?— Ax  AYBSanE 

AXATEUR. 

[3886.]— ENAMEL— I  have  tried  the  rceipe  for  maUng 
white  enamel  that  "Iota  "kindly  gave  on  page  18,  bat  llind 
It  will  not  keep  together :  if  "  Iota  "  or  some  other  brothtr 
reader  will  tell  me  the  ri^oson  way,  and  the  remedy,  he 
win  greatly  oblige.— A  BuaNML 

(•J687.]— COPPER  COIN.— Could  any  of  your  eorraapon. 


dents  Inform  m(>  what  the  copper  coin  is,  a  copy  of  which  I 
enclose.'— Flint. 

[3588  ]— SUN  DIAL,— I  bavs  made  a  sundial,  horiiontaL 
and  want  to  have  the  meridian  line  correct  WQI  Rone 
of  onr  brother  correspondents  be  kind  enongh  to  tell  me 
the  exact  declination  of  the  needle  for  the  present  time,  a)« 
I  can  have  oi'cefs  to  a  oompajta  ?  1  have  asked  three  poi- 
sons who  used  the  compass  in  mines,  and  they  all  said  t 
pointed  north :  not  one  of  then  knew  there  was  atty  d>' 
clination  at  nil,  and  one  woold  not  believe  it  on  til  he  aeked 
an  cptic'an,  wbo  informed  him  thut  it  was  so, — A.  H.  Z. 

[2550,]— ANTIQUE.— I  have  in  my  possession  a  cor- 
nelian ring  with  un  antique  bead  ont  on  tbe  atoor. 
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ns  tnaldeof  the  cutting  U  b««ullfaUr  polished,  aad  T 
km  bc«n  told  tbat  the  secret  o(  poUtbfnR  the  angnr- 
tu  i»  Imt :  u  this  «o!  P*r)i»r*  'OOB  oi  yaw  raailera, 
-gem  eallsoton,''  wmld  kindly  laform  me.  or  gtreme 
ar  lilat  whereby  I  could  J»dg:e  It  the  cuttln?  Is  an 
ntiqne  or  a  modeni  one  I— Vivis  SrsnAaDOM. 

fSSOO.]— KICB08C0PIC— IthooM  feel  onder  obll- 
•»cton  to  roar  microwsoploal  raadera  «k*  wenld 
iaform  me  what  It  the  Tiew  of  flrat-claet  oboerrert  a< 
to  (he  leoief  in  the  oempoond  eyei  of  InMcta— the 
draeon-fly  for  Instance.  Do  they  conrider  the  hexa- 
covat  piece  li  aU  lens,  or  that  a  minuter  oiroular  lent  la 
flxad  Ui  tWa  hexafronal  neitlDfr  ?— *".  F. 

m6l.}- BOOKS '  •bould  bi  glad  la  readlaK  of  the 

sVsea  of  took*  to  be  able  to  knew  exactly  what  U 
meant,  at  I  an  neitber  la  the  trade  Bor  otherwlae  able 
to  leant.  My  requirement*  are  the  alxet  in  laehe*  of 
thep^eof  ail  from  Imperial  4to  to  33iao7—F.  P. 

ra«i.]-HAEMONlUM.— I  Intend  to  make  a  har- 
monium pan  acoordloe  to  "  Klen't*  Inatnictioa*  to  a 
" Ooantrr  Amatenr,  'no.  2M, page  1?*,  but  there  are 
one  or  two  thlnga  I  ehonld  like  to  know  before  I  befrln, 
that  la,  the  alze  of  Che  reed  blbi  In  the  reneer  at  top 
amd  bottom,  and  alio  if  the  veneer  It  the  very  thla 
kind  that  la  aold  In  the  thopt  ?  I  thonld  think  that 
the  reed  leaaer  at  leaat  woohl  require  aerae  thiekaeit 
in  order  that  the  reeda  nvr  be  screwed  to  It  Perhaps 
"nere  "  wobM  be  le  kind  as  to  enlighten  me  on  the 
sn^eet.  I  woaU  also  take  it  rery  klndlr  if  same  of 
f  joarharmoDlomeorrespoadanta  wonM  snow  me  the 
war  how  two  or  more  rowa  of  reeds  are  placed  in  a 
harmoDioiB— Iiow  the  ehanoals  are  eonneeted  with  one 
another?  I  may  mention  that  I  have  an  apparatus 
oadar  tiie  keys  of  my  haimoaium  by  means  of  which 
a  tone  in  any  key  majr  be  played  oa  the  white  keys 
alone,  exeept  where  an  accident  oeeara.  when  the 
MaefcisoaM.  Thlaladoae  brmensly  shtfllggaamall 
knob  in  front  of  the  key-board.  Recording  to  the  key  to 
be  played  apon.  Perhaps  some  of  your  mosleal  oor- 
reapondeota  wonldtay  vhetbsr  It  is  an  improrement 
«r  not.  It  mnst  be  an  advantage  to  tboae  who  would 
like  to  play  a  common  tnne  Is  as  easy  a  manner  as 
possible,  wbaara  not  rery  well  Terted  in  the  myitcriet 
of  sharps  or  flats,  aa  by  thia  a  tune  in  four  or  Ave 
sharps  or  flats  is  as  easy  to  play  as  eoe  in  the  key  of 

C— TAtWL 

t436l.]-SMAI,L  COPPER  COIS.-Obv.,  tt  shield  of 
arms, "  A  HaUk  Peany,  16<n :"  rev.,  two  men  holding 
a  piece  of  elotl^  "  For  the  Poor  of  Dover.''  Why  wa* 
it  struck,  aad  by  whom?— Old  Coin. 

r%M.1-I,XADBN  COIN  SIZE  OF  A  HALP- 
PE.NNr.— Oa  one  side  a  rude  "  W."  on  the  other  a 
device  probably  Intended  for  an  anchor.  SboaM  like 
inlbrmation  about  it  ?— Old  Coir. 

[»liS/l— HKEBAL  OF  THK  BIBLE.— Will  any 
reader  of  the  MrrnAaio  ttll  rar  of  a  book  treating 
of  the  plants  named  in  the  Bible?— Ixion. 

rSMCl-TOOTH  FOWDEB.-'Will  soma  bmther 
rnbscriber  kindly  zlve  a  good  reaipe  for  a  tooth 
powder  7— Inqmaaa. 

CasCT.}— CaiUlMG  CLOCK.— I  have  a  ohiming 
clock,  the  weights  of  which  are  so  heavv  c^b.  eachi 
that  whenever  a  line  breakt,  the  weight,  falling  from  a 
height  of  perhaps  Sft,  has  an  nnpleastnt  way  of 
breaking  through  the  floor.  Cnn  f  ny  reader  sugitest 
any  means  by  which  this  may  be  prevented  ?  I  hare 
thooght  of  a  bag  flUsd  wlih  bay,  or  soaiethiog  similar, 
to  be  placed  at  the  bottom  of  the  clock-case,  and  se 
act  avt  buffer.  In  tbat  ease,  what  wonid  be  the  best 
material  to  stuff  the  bat;  with  ?— Tooni-ss. 

[fS68.1— HARD  WATKR-I  And  the  Thames  water 
is  soft,  but  that  the  same  water  when  it  baa  passed 
through  the  water  warks  gets  hard.  How  has  this 
change  beeo  brought  about  ?  Can  anyone  explain 
themyttery?— Steadt  Hand. 

rascoi— BAT  HANDLES.— Can  any  of  my  brother 
samcrtbars  tall  me  how  to  prepare  and  glue  up  bat 
handlcsf-W,  VoL.4 


t2S70.1-GLAZlESS'  DIAMOND.-Will  any  sub- 
serlber  Inform  me  bow  to  soften  the  metal  for  uklng 
out  glaslers'  diamonds ;  also,  what  meul  is  atsd,  and 
how  to  re-flx  ttie  diamond  7— Iohorasck. 

f2S71.}-MATHJ!>fATrCAL  TABLES.— Will  any 
kind  friend  Inform  mc  in  which  of  the  modern  cyolo- 
paxiias  is  the  best  and  fullest  sccount  givoo  of  the 
mathematical  tablea  published  to  thepveeent  time.— 
W.  H.,C'lnderford. 

(24»i.J-LAR6K  FILTER. -Would  some  person  of 
expenenee  advise  me  about  a  filler  ?  I  require  about 
•»"0  gallons  of  clean  water  every  24  hours.  My  water 
carries  a  coaslderable  quantity  of  sand.  Insects,  vege- 
table matter,  Ac.  and  is  often  during  the  day  quite 
turbid.  Could  I  eoaatmat  a  Alter,  using  a  large  treacle 
or  other  eask  In  the  manner  desertbed  on  page  678, 
Vol  X  ?  Would  "  W.  II.  U.",  All,  VoL  X.,  tell  me 
where  he  got  his  "  moulded  carbon  lllter  blocks  "  ? 
Would  oommon  wood  ckarcoal answer?- Htdbs. 

[2678.]— iEOUAN  HARF.- Would  someone  tell  me 
tm  best  way  to  mike  an  JRnilnu  hajrp  ;  alio  the  best 
natsrials  for  sasne?  A  small  drawing  with  measure- 
laenti  for  one  to  fit  In  a  eommos  window  slU  would 
lielp  me  vary  much.— R.  B 

(W4.)-BBONZINO  MODEL  VESSEL.  — I  am 
makinga  small  model  vessel,  which  I  wish  to  bronze 
in  imitation  of  capper  oa  the  bottom,  aad  I  want  to 
Know  ifthe  best  copal  vamlth  pnt  on  will  eauae  the 
hronse   to  ttiek;  It  not,  what  will?— O.-jb  iw  the 

[»7«.]-GHTTAPERCHA  v.  ROPE  BANDS. -Will 
any  machine  worker  tell  me  which  bands  work  best— 
piiltapemha  or  hemp  rope,  and  which  do  their  work 
l>vJt  7  I  believe  rope  U  afiected  by  the  damp  or  dry 
weather— I  mean  round  bjiuJs.  — Sussex. 

r^ftJ-PNEUMATIC  PARADOX.-  Could  anv  of 
yoor  IngpDIouii  readers  irive  -Be  an  pxplanation  of  the 
action  of  this  little  ini>tn«saBt?-8wAS»r.A. 

[2577  J-BORING  OLASS.-Con  aoy  of  mv  fellow- 
readera  inform  me  hoar  to  cut  a  hole,  Jin.  in  diam.,  in 
the  centre  of  a  cummon  piece  of  glass  7— C .  H. 

[25re.]-CONTACT  BRKAKKE.-Will  "Tsngenf 
kindly  say  where  I  can  purciisu  one  of  Khnrnkorffs ' 
<l'>uble  quicksilver  ennrjot  breakprr  nod  at  what 
prlnet     Are   they   difflcalt   to   raafce?-Tno](AS   J 

o'eoMHog. 


(».);«.]— MALIiET.- The  enclosed  drawing  is  a 
nallet  with  a  metal  "licll  and  wooden  faces.  It  is 
very  useful  in  our  irnd>'  Wc  have  broken  the  one  we 
bod,  and  we  cannot  meet  with  another.    We  have 
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tried  to  get  one  east  from  the  old  ooe.  but  they  aay 
they  cannot  east  one  without  a  model,  aad  it  la  aot 
worth  empIoviBg  a  ngohir  modelmakar,  so  I  want 
some  of  my  eroMiers  to  give  me  Inatmetiona  bow  to 
make  a  model  tor  the  same.— AnoM. 


USEFUL  Aim  SCISIfTmC  170TES. 


THE  SIZE  or  ATOMS.— Sir  WlllUm  Thomson, 
who  contributes  an  important  paper  on  the  "  Size  ol 
Atoms  "  to  last  week's  Xatun,  thus  same  up :— "  The 
tour  lines  of  argu  ment  which  I  have  indicated  lead  all 
to  substantially  the  same  estimate  of  the  dimensions 
of  molecular  stmetura.  Jointly  they  estabUsb,  with 
what  we  cannot  but  regard  as  a  very  high  degree  of 
probability,  the  conohulon  tbat  In  any  erdloary  liquid, 
transparent  solid,  or  seamiagly  opaqoe-soUd,  the  mean 
distance  between  the  centres  of  contiguous  noleooles 
is  less  than  the  hnndred-miUioath,  aid  greater  than 
the  two  thousand-millionth,  of  a  ceatimetra.  To  form 
some  conception  of  the  degree  ot  coarse  gralnertnasa 
Indicated  by  this  conelntion,  Imagine  a  raindrop,  or  a 
globe  of  glass  as  big  as  a  pea,  to  be  magniSed  up  to  the 
fsize  ottbe  earth,  each  constituent  molecule  to  be  mag- 
nifiled  in  the  tame  proportion.  1  be  magnified  struc- 
ture would  be  cnsrser  grained  than  a  heap  of  small 
sbat,  but  pre babllity  less  coarse  grained  thaa  a  heap 
of  erleket-balls." 

THE  COLOURING  HATTER  OF  BLOOD.-HeiT 
Boppe-Seyler  ot  Tubingen,  who  has  tor  a  con- 
siderable time  been  investigating  the  colouring 
matter  of  the  blood,  and  has  discovered  that  the  so- 
called  Baematin  is  aa  essential  product  ot  its  decom- 
position, shows  that  this  substance  is  a  product  ot 
oxidation  formed  immediately  on  contact  with  the  air ; 
and,  that,  moreover,  by  decomposition  ot  the  colouring 
matter  of  the  blood,  another  substance,  besidea  albu- 
men, results,  which  be  cells  Hcmochromogen.  Both 
have  proullar  eSeeis  upon  ligh^  which  can  be  recog- 
nised by  the  absorption-bands  in  the  spectrum,  and 
enables  them  to  be  distlngulabed.  Both  contain 
iron. 

THE  LATEST  EXCAVA-HONS  IN  POMPEII, 
Ac— The  Giornale  ili  Sapoli,  ot  March  26,  states  thai 
on  the  occasion  of  a  royal  visit  to  Pompeii  on  the  pre- 
ceding day,  some  sxcavationa  were  made  in  some 
houses  sltasted  on  the  right  of  the  Via  Stabiana,  anda 
variety  of  treasures  were  touad,  vU. :  a  large  number 
of  objccu  In  terra  ootta,  iron,  and  bronze,  a  beauti- 
fully-chiselled  silver  cup,  a  vei7  rare  glass  oil  lamp,  a 
still  rarer  and  perhaps  unique  objedt,  eouslsting  of  a 
small  terra  cotta  cup  with  a  metallie  cap  inside  con- 
taining a  night-lamp  like  those  in  modem  use,  a  large 
gladiator's  sword,  with  the  metallie  portions  ot  the 
scabbard ;  many  tapper  and  silver  coins  otthe  time  ot 
Vespasian,  and  an  amphora  full  of  small  onions  near 
the  skeleton  of  a  woman.  The  skeleton  ot  a  man  was 
also  discovered,  holding  a  pickaxe  In  one  hand,  an 
iron  bar  In  the  other,  and  with  many  bronze  objects 
scattoraH  at  his  feet,  near  a  wall  which  had  been 
partially  broken  through. 

THK  LONDON  CO-OPERATIVK  WATCH 
MANUFACTUKINGCOMPAMT— On  Monday  night 

lllth  Inst.)  a  crowded  meeting  of  the  workmen  engaged 
In  the  various  brauches  of  the  clock  and  watchmaking 
trade  In  Clerkcnwell  was  held  at  the  Amwell-street 
Sebool-roon,  Pentonvllle,  for  the  purpose  ot  consider- 
ing the  adTlsability  of  the  trade,  at  a  body,  support- 
ing the  above  company,  established  by  Oi>erative 
watohmakera  to  promote  the  production  ot  genuine 
London  work.  Mr.  C.  Young,  who  occupied  theohair, 
opened  the  prtKccdings  by  declaring  ma  convlotion 
that  the  only  way  to  retrieve  the  present  depressed 
state  of  tbe  trade,  owing  to  the  lai^  importation  of 
foreign  watches  duty  free,  was  by  the  workmen  com- 
bining together  in  a  eo-operative  company  to  produoe 
a  watch  equal  in  every  respect  to  the  best  foreign 
watches  imported,  and  at  as  Iowa  price.  There  were 
three  points  npon  which  he  believed  there  was  no 
difference  et  opinion— viz.,  that  if  the  watchmaking 
trade  was  to  be  kept  in  this  country,  the  whole  system 
of  production  mnst  be  changed ;  that  watches  t«hmild 
be  offlno  uniform  gunge  ;  and  that  all  foreign  watches 
sold  In  Eoglanil  should  have  the  maker's  name,  aaid 
thus  prevent  them  being  palmed  of?  on  the  public  by 
unprincipled  sellers  as  English  le\'cr  watches.  The 
meeting  was  then  addressed  by  Mr  Qanney,  who  de- 
si-rlbed  tto  system  of  watchmaking  by  macMiiery  as 
practised  in  America  It  was  acknowledged  by  all 
that  the  Clerkcnwell  watcbmakerewere  the  Dctt  work- 
men In  the  world,  and  the  company  were  prepared  to 
supply  a  silver  lever  j-plate  watch,  jowellealn  four 
bnie!>.  for  50s.  This  watch  had  been  designed  and 
produced  by  a  committee,  coropoted  of  the  very  best 
workmen  in  every  branch  of  the  trade,.and  every  part 
of  the  watch  would  be  made  In  one  building,  thus 
fffecttng  a  great  saving  in  time  and  expense  upon  the 

F resent  system.  Messrs.  Newton,  lloldsworth,  Jones 
lifilup.  Mead,  and  others  addressed  the  meeting  in 
pnppurt  of  Itt  objects,  and  the  following  resolutions 
were  carried  by  large  maJorltIeK:— "  That' in  the 
opinion  of  this  meeting  the  nulon  ot  labour  and 
I'ai'ituljkiider  a  well-organised  (system  of  oo-operatlou 
Is  es-enttal  to  the  maintenance  of  the  watch  trade  In 
clerkenwelL"  "That watches  should  be  made  by  a 
uniform  gauge,  and  that  every  watch  should  bear  the 
maker's  name.*  "  That  this  meeting  pledges  Itself  to 


support  the  London  and  Clerkenwell  Operative  Watch- 
makers* Manufactorlog  Company."  Several  objec- 
tions to  the  schetne  having  been  replied  to,  to  the 
apparent  satisfaotlon  of  the  meeting,  the  prooeedidgs 
concluded  with  a  vote  ot  thanks  to  the  chalraxan. 

A  STEAM-ENGINE  WITHOUT  A  CRANK  — 
The  Milwa'tktt  DM)  Stwt  thus  describes  the  perfor- 
mance of  an  engine,  which,  however,  we  fear  onr 
readers  will  read  with  conaldamble  doubt.  The  engine 
ia  very  simple,  and  ooaslsta  of  a  eylladar  IZin.  lohg 
and  6iln.  bore  (In  one  already  built),  with  the  abaft 
passing  through  the  centre  of  it.  The  crifndcr  ia 
(unrlsbed  with  a  piston  at  each  end,  preolselv  like  the 
pistons  ot  oommon  omak  engines  s  to  these  plalona  are 
connected  aliort  rods,  with  a  friction  roUar  at  tfao  out- 
side end  working  In  the  inside  of  aa  elllptiesl  ring, 
wbleb  passes  around  the  shaft  outside  at  tne  eyIliMer; 
ootalde  of  the  ellipse  is  another  trtotlon  roller,  eon- 
neeted to  the  piston  by  eonpeoeatioB  levers  la  anch 
a  manner  that  when  the  pistons  are  moving  towards 
the  cylinder,  the  roUen  aot  on  opposite  sides  of  the 
tlllpse,  both  palling  directly  towards  the  centre,  thus 
eanaing  them  to  move  forward  on  the  ellipse,  and 
eofflBaaleatiog  a  rotary  motion  to  the  ahaiL  After 
the  rollers  have  pasted  forward  to  the  shortest 
diameter  of  the  ellipse,  the  tteam  It  exhausted  from 
the  ends  of  the  cylinder  and  let  Into  the  middle,  be- 
tween the  pistons,  preesing  them  outward,  camlng  the 
rollers  in  the  ends  of  tiia  nlatott  rods  to  act  on  the  in- 
side of  the  ellipse,  and  oontlnning  (be  forward 
motion  of  the  shaft  until  they  arrive  at  the  long 
diameter,  when  the  steam  is  exhausted  trom  the 
middle  ot  the  oylinder,  andjia  again  applied  at  the  ends. 
The  results  obtained  were  surprising,  and  can  hardly 
be  credited  by  helievers  In  the  tnmllibiltsy  of  the 
eraak  motioo.  The  cylinder  is  about  the  size  of  the 
cylinder  ef  aa  eight-horse  crank  engine,  with  a  atroke 
of  3in  for  each  piston,  and  the  power  evolved  was  at 
least  22-horae  power,  and  some  present  at  tbe  trial 

filaced  It  as  high  aa  26-horse  power  with  a  speed  of 
00  revolutions  per  minne,  and  iOlb  of  steam,  eon- 
taming  about  the  amount  ol  fuel  required  for  a  10- 
borae  engine. 

THE  PCL8K.— Dr.  Omasua  describes  a  method  ot 
registering  pholographioaliyi  the  beats  of  tbe  pulse. 
The  appsrtus  essentially  consists  ot  a  small  Inverted 
tunnel,  havlag  a  Isag  narrow  stem  and  a  eaoutebone 
baoe.  Thla  iustmaient  la  filled  srith  mercury  to  a 
eeptatn  distance  and  Its  base  is  applied  to  the  heart 
or  an  artery ;  the  oaolliattona  of  tbe  marearial  column 
are  then  photograBhcd  by  well-known  processes.  It  is 
said  that  with  this  apparatus  the  apparently  single 
stroke  of  the  palse  it  liiuiHi  to  consist  ot  three,  or  even 
tonr,  in  tucceasloo. 

DIMINUTION  OF  WEIGHT  IN  MAN  DITRING 
TBK  COLD  MONTHS.— Mr.  Mllnsr,  of  WakefieM 
{Am.  Jour,  of  Med.  Sritne*),  some  years  since  per- 
formed a  series  of  experiments  with  a  view  of  deter- 
mining the  periodical  fluctuations  in  weight,  substance, 
and  form,  which  the  whole  body  nntofgoes.  He 
weighed  every  prisoner  npon  his  entrance  into  tbe 
convict  establishment  at  WakefieM,  and  snbaequeiUly 
at  the  end  of  every  calendar  month,  all  ef  them  being 
suhlectod  to  similar  conditions  of  temperature,  food, 
exerolse,  and  ventilation.  The  number  of  men 
weighed  exceeded  4000,  and  the  total  number  of 
individual  welghingt  waa  44,004.  From  his  exoerl- 
menta  it  was  tOand  that  there  waa  a  progreattve  lols  ot 
weight  In  January,  Febrnair,  aad  March,  and  a  gain 
In  April,  May,  June,  July,  and  Angnst,  aad  a  loss  In 
September,  October,  November,  and  December ;  or,  in 
other  words,  an  iaereaae  of  weight  during  he  hot 
months,  and  a  dlminntion  dnnog  the  cold.  These 
results  are  in  accordance  with  phratological  truth,  for 
Dr.  E.  Smith  has  shown  that  the  quantity  of  oar- 
bouic  acid  exhaled  in  winter  Is  largely  in  excess  ot 
that  given  out  ln>ammer,  nod  the  sadden  weight  in 
April  is  fouad  to  correspond  with  an  equally  abrupt 
dlminntion  in  the  quantity  ol  carbonie  acid  expired. 

UNIVERSAL  STANDARD  OF  MEASURE 
HENT.— According  to  the  4f">>on'aI  Z>ip/uMa(i9i(e 
the  Austrian  Government  has  just  sigalltea  its  ass  en 
to  a  proposal  of  tbe  French  Government  for  an  Inter- 
national Commission  to  ataemble  in  Paris  in  order  to 
agree  upon  a  common  ttandard  of  measurement  tor 
all  civilised  nations.  Already  IS  European  Powers 
have  announced  their  willlagness  to  take  part  In  the 
commission.  Even  England,  which  hitherto  has  been 
disinclined  to  depart  from  old  customs,  will  be  repre- 
sented br  the  Directors  oftfae  Observatories  of  Green- 
wieh  and  Oxford.  The  French  Government  now  only 
awaits  replies  trom  the  United  States,  Brazil,  and  the 
South  American  Republics  previously  to  oalUng 
together  the  eoramlsston.  The  Minister  of  Foreign 
Affairs  Vrould  of  right  bo  tbe  honorary  president,  but 
the  proceedings  will  really  be  directed  by  the  vice- 
president.  General  Morln,  Director  of  the  Conserva- 
toire des  Arts  et  Metiers,  in  whose  archlvea  is 
deposited  the  official  standard  of  the  metre  recognised 
inVrance.  ^ 

A  CUKIOUS  DISCOtE  RT.— Dr.  MlUo,  the  cele- 
brated surgeon  of  Klefl,  has  recently  been  at  St. 
Petersburg  explalnioi;  a  means  he  has  Invented  of 
Illuminating  th&body  by  means  of  the  electric  light  to 
such  au  extent  that  the  working  of  the  human 
machine  may  be  observed,  almost  as  If  skin  and  fl^'sh 
were  transparent.  The  JI/DJi<»ic;Ga:f«e  asierts  mat, 
to  demonstrate  the  feasibility  ot  bis  process.  Dr. 
MIlio  placed  a  bullet  inside  his  mouth  and  then  lighted 
up  his  face,  upon  which  tbe  ballet  became  distinctly 
vlslblo  through  his  cheek  Dr.  Mlllo  does  not  propone 
tolaybirsall  the  secrets  of  the  flesh,  to  explore  the 
recesses  otthe  heart, or  to  perform  any  miracles,  phy- 
sical or  metaphysical  But  beclalms  to  hsvo  discovered 
o  new  and  effective  way  of  dealing  with  gnn-ahot 
wounds;  first,  by  moans  of  electric  illumlnntlm  he 
discovers  the  precise  situation  uf  the  bullet:  next,  by 
means  of  magnetism,  he  proposes  toextract  (lie  bullet 
-provided  always  that  the  buMct  contain  some  )(0rtlba 
ot  steel.  Against  leaden  bullets  bis  system  Is  powor- 
insH,  and  he  therefore  Intends  to  represent  to  the 
International  Committee,  which  lately  met  at  Oineva, 
the  desirability  of  recommending  an  admixture  ot 
steel  in  the  manufacture  of  all  future  bullets.  Dr. 
MIlio's  e.X(ierlniPDt<  with  bnlleu  containing  only  a 
xllght  admixture  of  steel  are  said  to  have  been 
t  lorougbly  successlul. 
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ANSWERS  TO  OOKBESPOimEirTS. 

','  All  commnnlaatioiu  ahonld  be  addressed  to  the 
Editok  of  tbe  EnGLiaB  Hechaiiic,  31,  TarUtock- 
^lrect,  Covent  Garden,  'W.C 


s,\eusa  MBCBAmc  motuil  improvement 

S0CIET1£S. 
Last  week  we  inwrted  a  letter  (p.  B9)  from  Mr.  D.  William 
Kemp,  of  Leitli,  OB  the  formatioaof  "Ekolisb  Mbchakic 
Mutual  iDptovemeat  Soctetiea."  Tbe  idea  is  a  good  onei 
in  fact,  it  is  in  barmODy  with  the  ■tractoral  idea  aad  purpose 
of  this  pnblieation  under  its  present  mansgement  Our 
readers  and  snbicribers  feel  an  interest  and  a  pleasure  in 
muLaally  instructing  escb  other.  This  they  now  do  through 
tlie  post,  Mr.  Kemp  snggesu  that  they  should  also  meet 
together  in  different  localities,  cultivate  eaeli  other'a  acquain- 
tanceship, and  "  discuss  some  of  the  topics  renewed  in  the 
Mkcuanic  during  the  past  month."  The  suggestijn  has 
already  taken  root.  It  will  be  seen  by  an  adf  ertisemeni  in 
our  first  page  th&t  a  meeting  of  the  subscribers  of  our  jonmnl 
in  Edinburgh  is  called  for  the  '29th  init.,  at  the  New  Warerley 
Hotel.  The  experiment  is  a  novel  one,  and  we  trust  it  wilt 
be  successful.    We  shall  be  glad  to  record  tbe  result. 


Tui  following  are  the  initials.  Ice.,  of  letters  receired  up  to 
first  post,  Thursday,  jpril  14  :— 

B.  IVster,  J.  M.  Proctor,  W.  W.,  R.  M.,  J.  H.,  Ser.  H.  E.  G., 
W.  H.  C,  Capt  fsweett,  W.  U.  B.,  Rev.  N.  W.  0.,  Rev. 
0.  B.  e.,  T.  C.  aad  Sons,  Rev.  E.  K.,i.  Crowther,  D.  W.  K., 
S.  8.,  E.  A.  K,  J.  A.  Watt,  J.  P.  J.,  F.  King,  V.  W.  T., 
B.  Edwards,  }.  A.  M.,  J.  A.  B.  and  Co.,  P.  A.  H.  D., 
J.  H.  aad  Co.,  J.  R.  WilUams,  W.  B.  IL,  H.  H.,  A  Gran- 
viUe,  J.  a,  E.  W.  H.,  W.  A  H.,  W.  H.  O.,  R.  P.  H., 
G.  R.  M.,  L.  and  Co.,  C.  Paget,  H.  C.  C,  Geo.  Luff,  C.  B.  A., 
Veritas,  H.  E.  G .  6.  Firth,  Casual  Ohaerrer,  Hu«o,  West 
Indian,  W.  Stephenson,  Swansea,  Anti  Egyptian,  W.  B., 
C   HoMay,  A  Smoker. 

J.  E.  CosTABO.— No.  124,  Newgate-street.  See  our  advertise- 
ment psges. 

CiCEXo.— Bnpnnera  do  not  get  £I(X)  per  snnnm  in  the  Bank 
of  England.  Your  other  queries  woixld  take  up  too  much 
snsce. 

S.  W.— Results  prove  you  wrong. 

Lambda. — We  know  of  no  institution  in  which  Greek  is 
taught  conversationally. 

InquiKEa.— Under  the  circumstances  It  would  be  wuteof 
money  for  B  to  patent  his  intention  if  it  were  covered  by 
A'l  previous  patent.  We  can,  however,  scarcely  give 
reliable  advice  as  to  the  course  to  be  pursued  with  only 
your  general  statement  to  found  our  opinion  on,  and  should 
advise  vou  to  consult  some  reapeetable  patent  agent. 

P^T  Hagah  is  mon  than  half  a  fool. 

T.  S.  RarnABO.— No  stamps  enclosed. 

NoBTUL'HBBia. — We  could  not  in  any  case  consent  co 
"excliyige  "  srticlcs  sent  throogh  our  offlce..  \Te  know 
nothinc  as  to  the  reapectability  of  the  Eichangt  Mart 
allnded  to. 

W.  BoTD.— The  inventor  of  the  pedespeed  is  an  American. 

Tbaicks.— "Carthusian"  thanks  Alexander  Hall  for  the 
trouble  he  has  taken  with  the  "  distance  measurer.**  He 
thitks  it,  however,  too  complicated  to  be  conatmeted  by 
any  but  a  regular  watchmaker. 

1.  L.  T.— Wriu  to  the  Secretary4t  the  Institute  of  Surveyors, 
13.  Great  Georae-street,  Westminster. 

W.  H.  W.— Queiieareally  too  insirniacant. 

A  Westbbas.— We  don't  know  the  address. 

Pliht.— Third  brass  Roman  coin  of  Uaximinns. 

R.  I.  Stvbbs.— Consult  some  respectable  opticiaiL  Tour 
query  is  an  advertisement. 

W.  R.— It  is  fruitless  to  kick  against  the  pricka 

J.  B.— We  don't  answer  by  poet. 

PnBEROLooT  AND  BiQ  Hbadb.— "Saol  Bymea  "  has  sent  as 
a  long  letter  exposing  the  fallacies  of  "  T.  D.  's  "  letter  in 
our  ust  number.  The  insertion  of  the  letter  would  lead  to 
a  fruitless  controversy  j  at  all  events  we  think  our  space 
may  be  better  sppropristed.  Our  experience  teaches  us 
big  heads  ore  no  guarantees  or  even  indications  that  their 
possessors  are  wise  men. 

C.  v.— No  charge  is  made  for  queries. 
J.  H.~ Don't  ask  such  silly  questions. 

ALTBED  Ai.i.E!t.  —  We  Shall  bve-and-hye  have  a  hslftienQy 
post  for  newspapers.  The  Enouan  Mbchahic  ought  to 
reach  vou  before  Saturdav  by  the  ordinary  trade  channels. 

The  Eabth'b  Morion.— Mr.  Beardsley  says :— "Will  yon 
kindly  siterthe  heading  to  my  letters  on  the  'Figure  and 
MotiODS  of  the  Karlh  '  to  "The  Earth— Its  Reputed  Kgure 
and  Motions  ?"  I  make  this  request  as  it  is  more  in  keeping 
with  the  spirit  of  the  contents  of  those  letters,  and  is  in 
other  ways  also  more  applicable."— Mr.  Beardsley  is  quite 
welcome  to  the  change  of  title  if  if  will  do  him  or  his  cause 
any  benefit.  We  think  it  right,  however,  to  say  that  the 
reason  why  we  have  phiced  at  hisfdispoeal  a  ccrtoiu  amount 
of  space  is  that  some  one  msy  have  an  opportunity  of 
refoting  his  fallacies— fallacies  which  are  being  enunciated 
nightly  by  Parallaxes,  enthusiasts,  and  charUtana  Per- 
haps Mr.  J.  Dyer,  the  author  of  the  admirable  little  work 
"  Spheiiual  Form  of  tbe  Earth,"  noticed  by  us  a  few  weeks 
since,  will  reply  to  Mr.  Beardsley  P 

lONoBAKUSEs.- Pitman's  system,  which  is  the  best,  can  be 
learnt  from  his  manuals,  which  are  published  at  cheap 
rates.  We  give  the  preference  todrawing,  because  a  know- 
ledge of  that  art  is  absolutely  necesssary  to  the  great 
majority  of  our  readers,  while  shorthand  oouU  only  be 
useful  to  s  few.  We  must  advise  jou  to  become  more 
perfect  in  spelling  and  cemposilion  before  attempting 
phonography. 

Lesa.— Search  at  the  Patent  Odlco. 

Pi.KBKiAK.-l.  Prices  of  globes  vary;  inquire  of  tbe  makers. 
2-  By  tracing  its  position  on  a  map  or  globe.  S.  We  do  not 
know. 

J-  ^'"'°-—^^  ■»  »  Parisian  invention,  and  is  patented  in 
EBgland,*bat  whether  manufactnred  or  not  we  cannot  telL 
Search  at  the  Patent  Offlce  for  the  spedllcation,  and  write 
to  the  inventor  er  his  agent.    We  do  not  reply  by  letter. 

TuE  Sixrinnr  Sau  Colvkh  is  the  only  p&ce  in  which 
can  appear  q  lerics forwarded  by  A£.  Tucker,  "  One  in  the 
Dork,"  "  Sussex"  (Snd  query). 

Debbi,  a.  0.  Z.— .<)earch  u  the  Patent  Office. 

Gboboe  Gaskell.— Both  your  queries  have  been  answered— 
tbe  la'ter  very  recently. 

K,  Vol  4.— Buy  one  of  uur  casee. 


k,  MnmtTS  —On  puge  67,  under  tbe  btflflriiv'  "  China  Grass." 

?.*jsrrT..—1fotif  disorder  wGulJ  fc?eni  fr^im yi»ar  description 
tn  be  aom^  Qcurnl^^ic  ■Cfectirin :  liiiL  [t  Wftiild  be  exceed- 
itiK'.v  nouft  to  ndt'ite.    Cnsiull  H  mriliral  msn, 

ilK  MAse  Mas,-  It  is  n  questHm  we  cnnDfsT.  well  treat  of  in 
tUese  pages.  TtU  your  friend  to  diSAiucioTifl  his  evil  prac- 
ticta  lit  tmtY,  Qf  he  will  die  early  fir  Itflfntne  insane.  He 
lies  dehiUut.rd  hi%  f^naiiiaium  by  vice;  be  tma  only  restore 
it— or  ttartinilv  rent^prc  ii— >(t  virtue. 

J.iHM  ^T.id.  [IoiieIiu,  Isle  nf  Man,  uiitu  at  that  he  does 
not  igr^t  with  M.  ^nmanr't  opiEit^a  -in  Ihr  rause  of  sleep. 
J.  S,  says,  "  My  opinion  is  tbNttfic-  lipirt  eontinues  to 
itnU  less  the  pcricurdiittit  whtu  rfi,.  \iTi'-m  ci>ntinu<s  to 
nit  or  rest  ^  htnee  ibr  constant  cnrrent  i>r  blood  ahidt 
rIowB  fmra  the  heart  is  not  so  Strang.''  WcoptBe"J.  B.'s" 
opiniiin  is  roDCluiirc. 

Vi\  H.  Grjits  — Tlie  numftera  w^rfi  forwariltd.  We  cannot 
be  rc^pouaible  for  poat^  irre^ulantics. 

TfiR  RsECK  rao*t  LtvRBPooL.  —  Nut  t)it  SDrt  oaked  for; 
tlic  sliHpcQt  tlie  parcel  ipttrii^ed  its  c^ffiFcQta.  We  returned 
it  tn  iJie  nilwMy  company  unnpened  u'ltiimit  paying  the 
carriiitt^-. 


THE  EXauSH  MUriHXJC  LIFE- BOAT 
FUND 

Subscriptions  to  be  forwxrJfd  to  tbr  KI^^Tm^,  at  ^1, Tavistock, 
street.  Cogent. garden,  Vp'.C* 

Amnunt  prevliialjseknowlcjged      f  It4  li!  10 

\V    H,  Ttinrp      ,  0    10 

I'er  E.  Hurst— 
Frt.(rfrda  of  a  con'?prl  given  in  nid  cif  tlir 
ES(,tl>ili  llv.crdwn:  Lift-Bnal  Koiid,  nt 
Head  Quiiicf*  cif  (lie  I  at  Essen  Eiieinciir 
Volniiteers.  1 1  cylinder,  near  MalJcn.  Kaaes : 
anil  proni.vted  bv  He&sra.  S1til[,>5,  Andrews, 
nnd  llurat.  in  iKf  employ  nf  K,  II.  Bengali, 
Esri-,  SI  ?.,  ttejlindee  Irnti  Works  .,         .  ,         " 

ilrnn^e ..,  , 

Cuili'clrjl  hi  III  5  Kiiiji'a  Arnii  Hdtfl,  Kenaiiis. 
ton.  1 1V  II.  Ct.4W4in — 

Mr'IViiif       ,. _, 

Sir   I,»*ele         ,,,         .,, 

.K.  1!.  P.  ,, ,. 

frW  Uuffclo      ,, 
K.rnWBii 

Mr  Xort.         , 

Vr.  WilK.n      

Mfi  Criv,  iin     ...         ...         ,,.         ,.,         ,i, 

.Mr.  Lvc  ..,         ...         .., 

ilr.  Andrew     ...        .,, 

Mr.   MnII 
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TEE  INVESTOR. 


[y  K^pilli'nrf  III  lljp  niiwiPnUratL^i  fif  In  nUmhfiv  nt n9iAvn.W9 
h\fe  (^ofiUr}ti  nn  *r>pri'pnu.rfcan  A  t''trr|rii.  ^J^  cmr  Nptnee  to  a  con- 
dfnii-iMl'il'Or  ptLtrmt*  Ht  nfurtf  u,h  |)4><i.?4lhSj^  i|,p  Ut  ihe  dKt«  of 
Our  i4*Ufl. 


AI'I^UCATIOVB    Fult  LKTTiJUS    P^ATKN'T    t*UBlXO    THB 

fi«!i  ,1    TiVlriiJ-r,  WTiiM'>»r-iilri'r.i,  SjiTin,   m^tnirtiTiiv  fbr  fllllnc 

n[a.%n  TiTjiu..'.pt  tiii<I  mri  witn  noiiri".  |niHi^i»,  mi  iJ  i-Tnaredlbloa 
^iMi  ii.  w,  iiJuutuutiC  Minflhuatfr,  imnNPY^Tciniiulii  thanift- 

Ti li raf  I  u nr  nT  irn^n 
wi  H.A.  TJiifreo  ,  [IN   Itiu^  no  U  Pi'l^llt..    P/iii*.  IraproTe* 

rniteblnn  Tur  lA^tntlin^  mnn\  ar  I7«mb1^  vn  buhijun— A  eomma- 

wj  T.  Smitli,  LMiKh,  l'M>m«  fnf  vff^\  tri« 

Kk-i  J.  E'lohiEp/rjsn^,  Vork.  imjir-i^iitiMsjiLA  iti  nnus^nor^to  be 

ffMi&ki.vvfi  111  iJrBWinif,  ^[iiiifi'tiiif.  4ii}'l  riitiHMrtir  rHnrai 
WH  A.  H  iTtiirli.  OhMricwry-l'nrte,  iiiirrf  ivs^nkiTt'd  Id  appftrataa 

fur  w  hmJlhijc  und  Er>'Piriri<  pufcc'i  -  \  (H/iiitniiTHi"sit(}ii 
ftL-i  .F,  i-ichF-rliK.  <'i'k'"now  I'lrnmiiE  ii..i*^*  jti  iri^DoHtlnn 
f-.fl  I,  Kor*?.  puiii  w   Ih.  tl  WriuM,  iHiifikjiP^,  htit>aratnt  for 

rin-tiiitf  funi  itr^iifn:Vir\ii,  iiqiiidi 

TiurriiiuiaTt  nrn  t^rtiibiimaiKriiit  isTtdtMLod  hi  ireBHnc  oottoo 

v^  r,  J.  Tiiiik,  I'*tt<THi**lftin?K  Lcihrirm,  iTT'iilniit  aQmenti  for 
LijB  turpD^o  vJ  rk.''i](i-!rintf  Umm  '^pjiiicAhic  iri»r  <  Lia  produoUoa 
(ffTif! incut  p|ikn4^-.\  '^■.'■mrMimiis.iiiijfi 

Ky  H  Orri-Ji.  l*JwiMa*i  W.iTk*.  WHSm-^rttrf,  ti['[uir»ta»  for  re- 
mnvlriiT  suEit  Inim  iFi^liihipt  (irnEsram  huiltrA 

WMiti  J,   H'Ftrb^r.   Vfo^iAnUickt    ]iiM"^vami:iWs  ia  dry  earth 

\<*n  K,  Vev^r,  TTftM[>'>]nn.imprM>t?mf  litn  in  Aiifoftlcftndiuune 

p  .Iff  -s  li>  b(t  uteil  1.1  iin  Intri-r^unn* 

I'Hj- .1.  Mr N (1.1,1  hi  1*11*1  w,  Mf.Nfluijh^  SL  aei'.i'n'iFoaBdrr- 
Kn.i-Jiii'iii'.  RltfPtim  hfiiU-r  fiirn^crt-i 

i'."Lt  P,  M.  f^iid*,  iri,  M ■rk-iiAFt'i,  Lilnldo^^^  iiiiiiroveinente  io 
ftn*Ti  I'll*  Iff  her*— A  a^jiixniiLii.tnl'i.n 

U'4  f.  l-t^rrKJ^fa  H<j\i.jn,iQf*[vtii  of  t*nntnnn'.j'atlng  between 
lln"  iiiTmeiijiPr^  Hrid  if  h;itnI 

['•h  T.  KntfiL  KiriniNichrti'H.  iirnpnvvrsnirritq  (n  Vi-]  Iftmpe 

U'tr.  I.  ^iivifir^.  MLvtk  HLj]i>nr»i,  iiupn.vwiritnr-  u,  mAliruf  o«r- 
Piiilrtlrn  iif  rifmKuiirt 

111-17  H.  J,  HUl.  VjctMrift  Ritihifit^  SUTion,  J^iTnllto.  ■Uppiiig 
Liui  ('((^'[rDtithi};  poT-i-f'iH  nriiJ  [uriJ'k'iKfli  fir  mtinr  iriijoflta 

iH'jh  \.  II.  BrTi^iiiiJK,  m,  )(iLi?UuijiunHnkrla,  uuuiHroreditniD 

rAHtt-iH^r^A  ('MitiHinnJrJitlfiu 

UNQ  H.  jijMi'!*.  lljU''|iti4iiPii4,  L'jdJim,  mrri^JiTnt,  ImproTe- 
mt^nuid  ih*^  prf^nnrvaiiLLH  ^irmiimjii  An  J  v«>c«uhLa  labaianoei 

t<ji  hic  uHfA  i»  r^iuft 

>iiLu  J.  lias'rrK  !^,  Cippftt  ruruanil-fttrflot,  improrementa  la 
iji4^rii^L  ri,>r  ifuniit;*]  ^nrpoii-^ 

ml  t  J, RhurtocJi,  L(<iCiidiiti^r  i miiriivnirn^nta  Act^nuble  to  wlnd- 
inii;  cnirtnrih 

mi.'  f.A  swreriniT,  Cl.v4^  Vrj  I>ocl^,  nnTh'^Huilie.MMrataa 

for  lriiiji,*-fklii]<  Llip  iJiaLaiiCi*-  UlnieJIed  tv  vpIiI-'H::( 

mia  a.  H.  Jfktufy^nntl.K  Jnim-K,  ii,  NniA'<nrt]-nrflet,lmproTe- 

nir'^ild  Lii  onnf«  [i*rj;ijnr^ 

Liii*  W  Vuim^.  U>iic>i4t«tii-brtdit(^,  MulIothiAi].  and  P.  Bnub, 

Leith,  ltl[1lLlJl!*^lu^l^  Mf  illutnllliUjni;  tHA 

in  .  r  H.  WibtIu,  K^itLtLtDiirp.  M  s..  laiiiiroTtd  hifciUnd 

iiin)  I.'.  If.  Wjtftir.  Htuiifn^re,   {'A,  .in   imr.r.-ved  eUnd  for 

ediiEAiiLut!;  KtatlniEiiirf,  In  CHjmMiiaLkkfi  wuh  a  fiortoOBeter 
1 1|?  W        Htulflj  aiid  It  ^piii,  Xrrih  Wocii w inhrnon^xplo- 

(ivA  Mpnipciimdfl  running;  lLb  jaiii«ri)tl  Tur  tbt^  sifuiailkotiireof 

e<illi.Hl:Lsli 

iiii^  \.  H.  Hron'ii.  EUtrktitrio^ui,  iiutvr^ivi^njpnti  In  iteerinc 
«4iPirHn]i(i  in  muclitFisTr  fur  fltu-Liuir,  iLotipjji^,  ^ua  reverelnic 

lipuvj  ntcilnl  wfiirlm;! 

in<iu<  Ml,  J.  Uf.i'h'rrq,  rondnrrun,  ncJir  OMckhiiTrsll,  Breooo. 
pmpelliffcB  ji;ipiitrn.tiin  fur  Phlfn  ifirl  iiin^ir  vphx-Hb 

lujrj  t\Crti»*S«>^  HcM  u.  Wnipp,  4i*nrho«i*r.  n  tid  T.  Cro»»ley. 

ItuChflrklrJmprfH^uiUnTiM  \n  IhC  ma.n\\TnFl^»ru  -f  tlES 

\nii  Ji'.  Aiiuibi,  iIh  Lintln  TuH#T-4Tr?tjr,  London.  atfttlOQer,  a 
]iprlHV  ctfp  tlie  or  btndtr— A  >cuinriiiiuir<.nLiuD 
inij  T,  .Adaiqp,  !*,   utt\Q  Ti>wtr.tnnat,    London,  binding 

m^injp   fiiiiti^)ii4-P«,  n^iiM  u'btr  pAp'TH  — A  fomnjilriirAtion 

rujn  H  «.  ^ui]i»4<^i[>?,  IS.  UiiaLiiiuf^  (i^\iiiLiJ.  l'rtr%t.  Mtrftno- 
ii.irnt  UiftU  <^mtu^  »*iiL^  the  "  Uc)jMiJ«  "—A  oaamtuiiealtua 


t^2U  I..  A.  Br-id^nin^HMt.-,  flhi^  *ulnible  r  ir  maklnc  paper 

p(?r,  r,  n  np^rrtnfyr.  w«»t  H^rdlo^  iUtet.  ►  ettdr-lane.  Lon- 

2?!!;  i^'T'i;v*«'*"«"'J^  t.M'"-'^-rnr'riu^  IfctiiNt^ntpJiic.  andrincogra- 

hfiA  (  Mirj„t*]£iit    Ciionnn  itrP^t  L-.ndijn    lmproT«m*nt  la 

tlli*  r>itiiii]rrvctiir#4ri]*?rr"inl:!i  iniTitt^riTPirrtiflntt 

[ir-  J  sMickS^tfiQ,  RrMf^jri.  Vuri.,  nijprr.vrmenU  In  apaa- 

A^^'rl  T. Jt-.birip^^n.  W]dn4^«.  iifj;i'irnt[iB  for  kkimming  oa«t  Iron 

Jl'V  !•'■  ^^'"^.^i  ?^lJ"*r^  •^'P^^"tln  for"  ctcnLiiginK"  beer  and 

tJlT  Ji^    '^*"*''^  Winn  frnmpr,.»n,  n^nr  Rniioti,  apparatui  for 

tii"''  r*"    ^*"'J'"- *'*-"^'^liMi<^T',  ijflvrijvjrmanti  in  the  oon«riie- 

H'v;  A.  \V(itkin»,  i-V>.  istmruli,  und  n.  r^sry  n  ^urott.  s  Orafs- 
iDn  -nmirr,  i.ppfVEaiiiB  roTWmdininiid  ii-HHi„5w»teh*«  . 

ii^-n  ,r.  Kdfn.and^un,   ^.    f^dmwuni,,  ^nd    K    W.   Mmoamn 

gT*^mlf''t-Ti'ri,il^r^^'"'^*^'^''^''"  '"  mM^liinery  T'l-  etobincoreu- 

.-]E'JuL*"l:ji'?a;'""-  ''    ^-^^-.Vl^are.ln.t,,,   lu,p„,rf 

e.'";m'u-u™1,'r'"Sr;r.',^„l„t''''°""""''  '■"««'•«■""•  '» th. 

liiina    Itiiher.  Hri(i(8-nr««l.  Norwioh.  I  IB  p  rovemenu  In  the 

n«'l."",7  jV"!'^-  "'yl"""!!"-.  "nBr.ivsmrntaln  the  eoBatmetlon 
1?'^  ,':" IT"';  '"'"'•  t"--''"'!  Mi't  P'>rt»i)li.  fieam  engine. 
i'lw  1     y.  .^niW■f.n,  lii)>nj-w«Ml,  mi  tmpr.iiedappamtai  to 

liLiu  ».Kii™r,e.Oh»ri.,ii,..tr»ei    Pitiroj.xiuara,  eonatmo- 
,      '■',f'''i'"''ia>"'*.  "'"='«•. "Ill  »eloe(i.i>il«« 
oovCctU"''"''  °"^''"^-  ^'""^^  imoTOntniaita  In  allvsr  or 

.iJJ'  '•.■.-  %*>*  St.  Marr-aia.  London,  appantas  for  sm- 
",?S''.''"J«f"?«' '?*«*«">''«  wood         •""•«■» 'or  se* 

m\ui  **"**•  "''  "•J'-terraoe.  Ssnirow,  Improvements  In 
^^OM  O.  F,  Tarlay,  Beokanham,  improvamenU  tn  eleetrlo  lele- 
«.'S^tW8,'i'43'lS5tS'-  ■»""*«»'>"  •"•«"»••  touattags. 
ehlw"'  "^'  •"''  °-  """''•  "•"  Basftwd.  twUt  laae  ma- 
M,  Chanoer/-lann,  Improved  machlncrT 
navlaatlon— .\  oommunloatloa 

loSraTA-^iSSSlSuoa  '"'^""'•*"'^"-  ""'■"'"■"«"•  «« 
aSl  o-JflHi^-  °^  Ks/tford,  ImnroveaenU  In  the  jMoaard 

Ili2?  £.Sir^..*".-..°°'!S.1lL'«'°'.  '"nprovement.  In  HjlaWng 

Hnsn.sotton  and  other  rjibrlos-A  communloatlon  ^ 

lOBl  J.  Bandaraoa,  New  TorB,  an  Improvenunc  In  the  mmna- 

fkatnre  or  wrought  Iron  and  steel  manu- 

menu  In  tha  eoostmetioa  of  steam  veasala-A  oomSunioa- 

turJo^iteJf*"'  '''™'"»'»™'  ImprovamenU  In  the  maaatea. 

105«  S.  a  Uster,  Bradford.  Improvements  in  looms  Ibr  wear- 

g5Sn'cS5SriJ'?;fiS5^''''  Bra«el.,toproremenf  1» 

lOB  W7^mtae.|l.  Great  New-«t>«dt.  IFetter-laoa.  Middle- 
■ex.  impiKTaiDenta  In  the  maaoAuitiire  of  hacknar  carHjuci* 
aaa  otMruuape  ^ 

lOfiS  A.  Brown.  Lanark,  improremaiita  in  ornamentlnrirood' 
leather,  and  otber  nkaterlalt 

tJ^J:*^'  ?*J*!L.?S**'*^-  liopTOTomenti  in  apparatus  for 
iS-'If*"^?  "^  ??T2^^»  ■pindiM  emplored  preparloK.  eplnn- 
Ins.  doubling,  and  wiadiUR  flbroua  maieriaU      *"*"**' 

1000  K.  Adami.  IS,  oladitone*urraoe,  BatUraea-park.  la* 
proremente  In  iprlxiB  hlnnt  * 

1041  T,  jr.  8irlth.  1S0  Fleet-atreet.lmprorementa  Intr«aUn« 
exerenentalouatera-A.eoinmanleaiioa 


chluee 

appHoable  for  InUnd  nangatl 
1018  A.  H.  Bfmadon»  tl.  Kite 


FATBKTS   8JBALBD. 

NM  W.  Ke1ieT>  Improretnenta  in  drlrlntdmmi  or  pulUjre 

nS7  D.  Sowden  and  K.  U.  8tephenion,  Improvements  in  looma 
for  wearing 

SBSl  e.  A.  Hlddlemiii,  Sonderland,  apparatoa  for  withdraw- 
ing water  or  other  flmdi  in  a«  pure  a  condition  as  poMfble 
tnm  wells,  etsterns,  and  other  pUose 

SUO  E.  A.  Bnngga.  imprevementa  in  oookSa  taps,  and  Tsjres 

S9Q0  U.  t.  HMtaraler,  Improremente  in  looms  fur  weariD^ 

SOfHiJ,  B.  Biyth,  improvements  In  the  modeof  and  apparatus 
for  VAporislog  and  hurnlnjc  liquid  hrdro-oarhons  for  the  pro- 
duction or  heat  in  furnMMs  una  fur  Reneratlng  steam 

tOA&  B.  Farrlngton.  fmprovementi  in  breeeh-loedlng  ftrs- 
anns 

tOTO  J.  H.  Hetwrn,  Improvements  In  flre-anns,  parte  of  wbldk 
art  applicable  for  use  ai  a  di^na  tool 

2977  a.  Osbom.  Improremente  for  reaping  and  mowing  ma- 
chines 

wso  J.  HartleT.apparatns  for  registering  billiards  or  other 
games 

S981  K.J.  BlIU,  Iraprorements  in  apparatos  fur  desieoatios 
animal  and  venetable  mntters 

IWi  J.  Hudson.  J.  UudBon,  and  0.  Hudson,  tmproTemants  in 
machinery  for  the  manufacture  of  paper 

son  9f,7,  Blrlngton.  tmproremenis  In  ooontlng  and  regit* 
teriag  apparstns 

M90  0.  D.  Abel,  anew  or  improved  manafbotore  of  motaUiff 
tiles  or  slates  tor  roefinv 

80H  a.|lreland,  Improrcmnts  in  naAjrackers: 

SS&6  J.  Mason,  an  Improvement  or  Improvements  In  metallto 
pens 

SS57  W.  Tranter.  Improvements  tn  Are  arms 

ITS  p.  A.  Calvert,  an  improved  eppiu-atus  for  seir-rerfiterinr 
and  cbeoklng  the  money  taken  fbr  admissions  to  pnblte  enter- 
talnmenta 

i?*-^-  T,  Pergnsonp  an  Improved  iug  or  pitcher 

Wt  L.  U.  Uaaaila.  apparatus  to  ba  employed  In  lighting  gaa 
bnmera 

W&  K.  Sobolefleld.  Improvements  in  paraps  or  apparatos  for 
railing  or  fbrdng  water  or  other  llqnlda  or  Bulds 

29M'W.  J.  Boaser.,  apparatus  to  be  used  fbr  feeding  and 
waterlog  cattle  In  railway  tracks 

9089  L.  A.  t«aage.  Improvements  In  closing  and  securing 
vessels  oontalnlng  alimentary  substanees 

9007  8.  Barber,  apparatus  for  the  propulsion  and  stesrln^  or 
navigable  reesele 

801ft  W.  B.  Gedre,  an  Improved  elas  tie  horse  shoe 

son  W.  U.  H.  McNeittht.  Venetian  and  other  bitnds 

a067  J.  r.  Crease,  an  improved  method  of  attaching  eementa 
to  iron  or  other  sabatanoes 

8O08  W.  Firth,  wheels  or  traotlon  carriages  torase  on  com* 
mon  roads  and  tramwaya 

W71  P.  Jenkln,  Improvements  in  bridgea 

K?8  J.  Agnail,  Improvementa  in  reaping  maohlnea 

8110  w.  A.  Boas,  improvement!  in  preserving  the  surfaoe  of 
iron,  steel,  oomwr,  bmss,  and  other  metala 

SIM  B.  Kareden,  puUey  bloflkaorapparatas  for  raising  haarj 
weights 

8IN  A.  Minton,  Improvements  in  electro  coating  Iron  and 
otber  metala 

SIM  B.de  lagHlardale.prodaeing  oondenaatlons  and  evapo- 
rations in  vacuum 

£H  i'  '*A?^'*'  *™PTOTementB  In  the  maanfhetnre  of  Iron 

8708  K.  DerhMOp  an  Improved  maehine    or   apparatus  fot 

'ashing  potatoee 

8778  J.  A.  Johnson.  ImprovsneDts  In  the  manufaelure  of  Iroa 
and  steel— A  oommnnioatlon 

I5S  J  H.  J olmson,  improvements  In  tbe  treatment  of  aold 
tars  obtained  from  boghead,  mineral  schist,  or  petroleum— A 
eommunleatlon 

JW  H.  H.  Wbttehead,  improvements  in  preparing  hiodca  of 
ft°*?^*?^  vegetable  materials  fpr  maldng  soup  or  other 
liquid  food 

868  i.flaBs<m.  Improremente  In  brecoh-loadlng  firearrae 

401  W.  B.  JUke,  improvements  In  looms/or  weaving— A  oom* 
munloatirm 

870  A.  Wingard.  an  Improved  paddle-wheel  fbr  propelllnjr 
Tesseis  in  the  water 
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MISBOB  OP  SCSIENCE  AND  ABT. 

FKIDAT.  APBIL  29,  187a 

THE  KOYAL  MICROSCOPICAL  SOCIETY. 
THE  ANNUAL  SOIREE, 

ON  Wednesday,  the  20th  inst.,  while  newly 
all  London  was  intent  npon  what  it  con- 
ceired  to  be  great  things,  a  select  company  of 
aage    gentlemen  were  equally  intent   npon   the 
Einallest  of  small  things,  in  the  precincts  of  King's 
College.    At  an  early  hour  on  that  day  the  secre- 
taries BDd  chief  member*  of  the  Royal  Micro- 
Boopirsl  Society  were  at  foil  preparatory  work  in 
their  rooms.    Cabs  arrired  every  half-boar  laden 
with  mierosoopes,  and  the  great  sarantt  were 
hastening  abont,  some  with  coats  off,  placing  and 
namberlng  the  inttraments.    Several  hundreds 
pounds'  worth  of  mioroscopes  arrived  daring  the 
morning,  and  it  was  no  slight  proof  of  pnblic 
scientific  spirit  that  all  them  were  delivered  and 
located  witboot  difficalty  and  withoat  expense. 
Oar  own  bomble  mioroscope  gained  its  place 
amidst  a  crowd  of  flaonting  competitors  which 
were  glorioosly  bright  in  highly  polished  brass, 
and  heantifol  in  appearance,  bat  not  a  whit  more 
nsernl  for  all  practical  microscopic  science.    A 
rich  man  may  readily    spend   £120  with  Mr. 
Ross  for  a  first-olass  instmment,  bnt  we  are  con- 
fident that  onr  own,  at  a  ooat  of  abont  £20,  will 
do  as  mach  and  as  good  work,  thongh  less  to  look 
at  and  lighter  to  move. 

On  this  occasion,  for  the  first  time  since  its 
establishment,  the  Royal  MicroBcopical  Society 
attempted  to  inaogorate  anew  style  of  exhibition, 
Hitherto  these  displays  have  been  of  a  very  mis- 
ceHaneons  and  hetarogeneons  character.  The  { 
several  makers  of  microscopes  had  seized  the  1 
freely-acoorded  opportnnity '  of  showing  their 
craft  and  skill  to  the  great  visiting  pnbUc,  and, 
in  tmtb,  the  annnal  soire^  have  been  theatres 
for  the  performances  of  Meefn.  Sots,  Smith  and 
Beck,  Powell  and  Lealand,  Swift,  Baker,  Croach, 
Murray  and  Heath,  Stewart  and  Co.,  and  other 
well-known  makers.  These  soire^  have  really 
been  mannfaotarers'  bazaars,  and  greatly,  it  is 
understood,  have  they  profited  by  them.  During 
five  or  six  of  the  latest  of  each  displays  the 
student  will  have  observed  many  gradual  improve- 
ments in  the  form  and  in  the  accessories  of  the . 
instrument,  and  will  have  noted  each  step  in 
advance  in  concurrence  with  the  year  of  exbibi- 
Mod. 

Still  this  was  not  fulfilling  the  highest  purposes 
-^  Microscopic  scieoce.  It  showed  what  was 
ph>fitable,  bat  not  always  what  was  scientific.  To 
obtain  lesnlts  in  the  simplest  and  cheapest  form 
is  the  desideratum  of  the  student ;  to  show  them 
in  the  costlier  form  is  perhaps  that  of  the  maker, 
not  that  the  makers  are  without  merit,  for  they 
have  met  the  spirit  of  discovery  and  research — 
nor  can  they  be  blamed  if  they  also  look  for  a 
tangible  profit. 

The  Royal  Microscopical  Society  has  gradually 
gathered,  by  bequests  and  by  purchase,  a  very 
«>n8idenj>le  number  of  objrcts,  chiefly  indeed  by 
gifts.     The  late  Dr.  Wallich,  Mr.  Richard  Beck, 
Bod  several  others  have  given  a  most  valuable 
Hries  of  objects  to  the  Society,  and  the  question 
has  naturally  arisen — bow,  and  when,  shall  these 
be  exhibited  ?   No  oocsaion  can  be  so  good  as  the 
sanusl  aoh-^.    But,  then,  tie  instmment  makers 
have  nearly  shut  out  the  gentry  of  science.  Well, 
let  the  gentry  of  science,  for  once,  claim  space 
■with  the  maker* ;  row  such  has  really  been  the 
result.    The  Hicrossopioal  Society  resolved    to 
dlqjlsy  11a  treasures,  and  never  did  they  come  to  a 
worthier    resolution.     They   printed    a    list    of 
desirable  objects,  circulated  it  amongst  the  mem- 
bers, and   thus  contrived  to  offer  a  somewhat 
more  ^stematic  and  really  nsef  ol  exhibition  than 
aforetine.      It  wss  less  showy  to  ladies,  but  far 
more  inatmetive  to  men.     For  the  first  time,  in 
fact,  the  soiree  has  been  less  misorilaneons,  and 
more  truly  iUostratire  of  particular  classes  of 
ohjtcts. 

There  was,  indeed,  no  time  for  a  leisurely  study 
cf  the  rarioas  object*,  and  those  who  had  no  pre- 


vious knowledge  of  them,  of  course  failed  to  reap 
the  full  benefit  of  the  displny ;  but  those  who 
were  acquainted  with  the  elements  of  natural 
history  and  microscopy,  and  who  came  to  see  and 
not  to  be  seen,  found  it  possible  to  gain  good  re- 
sults even  in  ttie  heat,  bustle,  and  jostling  of  the 
crowd  of  fair  and  unfair  visitors.  The  makers 
of  microscopes  were  there,  and  had  their  tables 
richly  garnished  as  aforetime,  with  burnished 
brass  and  glaring  lamps.  They  showed,  too,  many 
highly  attractive  objects,  but  little  or  nothing 
new  to  the  advanced  microscopiat,  thongh  much 
that  was  interesting  to  the  passing  gaxer.  Bnt 
why  should  tbe^  make  great  efforts  continually  ? 
They  have  had  their  day,  or  their  nights,  and  all 
the  microscopic-loving  world  has  admired  tbeir 
craft  and  lauded  their  ingenuity. 

Amongst  the  objects  shown  by  makers  were 
some  very  fine  sections  of  coal  and  coal-like  fossil 
wood.  We  noted  also  a  particularly  fine  Podnra 
soalr,  shown  by  Beck  and  Beck,  and  a  lew  fine 
objects  nnder  some  instruments  by  Mr.  Boss  and 
by  Mr.  Sirif  t  The  Society  displayed  a  very  2ood 
series  of  educational  microscopes,  with  Uieir 
prices  attached,  and  beginners  would  be  delighted 
to  see  such  a  series.  The  most  straightened  in 
means  may  be  comforted  by  such  a  show ;  for  the 
small  ouuay  of  three,  four,  or  five  guineas  a 
neat  and  useful  little  instrument  may  be  had. 

Dr.  Carpenter  was  the  lion  of  the  evening,  if 
the  name  of  so  large  ^n  animal  is  allowable  in 
connexion  with  the  smallest  of  creatures.  On  a 
raised  platform  at  one  end  of  the  large  room,  he 
exhibited  a  very  interesting  series  of  objects  from 
deep-sea  dredgings.  It  is  impossible  to  do  any 
descriptive  jastioe  to  them  in  a  brief  space — in 
fact,  some  oonaiderable  previous  knowledge  was 
necessary  to  appieciste  them  at  their  true  valae. 
The  wonder  was  not  so  much  in  the  structure  of 
a  particular  ohject  as  in  its  profound  extraction. 
To  gaze  at  little  spindle-shaped  "tests,"  or  shell- 
like  coverings,  which  were  brought  up  from 
depths  of  300,  and  640,  and  640  fathoms  of  sea- 
water,  was  no  slight  pleasure  ;  while  to  examine 
them  in  connection  with  the  useful  little  descrip- 
tive catalogue  printed  by  the  Society,  and  also  in 
the  clever  enlarged  drawings  overhead,  was  full 
of  instruction  and  entertainment.  One  object,  a 
small  complete  specimen  of  OrbitolUet  was  most 
attraotijre,  for  in  it  we  studied  the  nucleus  cf  the 
disc  farmed  by  a  spire  of  several  turns,  and  the 
approach  to  a  cyclical  arrangement,  showing  that 
the  whole  subsequent  growth  takes  its  course  on 
a  cyclical  plan.  Then  tiere  were  a  series  of 
Crittellariai,  showing  every  gradation  from  the 
straight  to  the  nautiloid  form,  which  next  to  the 
Olobigerina  and  Orbulints  are  the  most  com- 
mon inhabitants  of  the  abrssal  waters.  Beauti- 
fully constructed  are  tbeir  finely-tubular  shells, 
while  nnder  another  microscope  was  visible  the 
animal  itself  of  Criitellaria,  which  was  obtained 
by  dissolving  the  shell  of  a  fresh  specimen  in 
dilute  acid. 

What  could  be  a  greater  intellectual  luxury 
than  I  his  bringing  up,  as  it  ware,  from  the  silent 
abyss  of  waters,  some  of  its  choicest  and  tiniest 
inhabitants,  into  the  veiy  heart  of  noisy  and 
populous  London,  and  displaying  them  easily  and 
pleasantly  to  the  curious  eye  of  every  privileged 
visitor  to  King's  College  on  this  Spring  night? 
Here  were  some  1200  sightseers  ;  many  brought 
in  commodious  vehicles,  all  spared  every  kind  of 
drudgery  and  dredging  labour,  provided  with  fine 
instrtmiental  aids  to  observation,  in  every  respect 
duly  facilitated,  and  to  crowu  all,  with  Dr.  Car- 
penter himself  at  hand,  ready  to  answer  any  in- 
telligent questioner,  and  sufficiently  tolerant  even 
of  the  bore  and  the  bnngler.  In  the  upper  rooms 
wertf  the  usual  smaller  displays,  and  relatively 
smaller,  though  by  no  means  absolutely  small, 
people  of  microscopic  science.  How  pleasant  on 
these  occasions  to  meet  old  friends  and  ever  to 
see  old  sights  I  On  no  account  would  we  miss 
that  amiable  elderly  enthusiast  in  polarised  light, 
who  thongh  literally  one  of  the  "  nation  of  shop- 
keepers," is  a  valued  co-operator  with  the  friends 
of  his  science.  Ask  him  any  question  about 
polarised  light,  and  yon  may  count  on  a  good  and 
useful  reply.  Long  may  we  live  in  light  I  end 
and  probably  he  would  himself  utter  the  prayer 
of  one  of  the  &mous  Homeric  heroes,  "  Let  me 
die  in  light," — if  we  ventured  to  add  one  word  to 
that  prayer  it  would  be  "  polarised." 

To  the  great,  tumnltunns,  busy,  or  idle  world  of 
London,  snch  sights  as  we  have  attempted  to 
describe  are  unknown.  Even  the  scientific  world 
in  other  branches  of  study,  scarcely  know  of  their 
occurrence.  Let  us  hope  that  tb>-  attention  we 
have  directed  to  them  will  bear  fruits  in  a  newly- 


awakened  interest  in  microscopy,  and  an  inquiry 
as  to  tbe  society  represented,  and  other  kindred 
ones  in  London.  One  thing  should  strike  every 
visitor  to  snob  a  display  as  that  of  Wednesday- 
night  last — ^viz.,  the  smennt  of  freely  offered  ser- 
vice devoted  to  the  getting  up  and  successful 
conduct  of  these  soirees.  Snch  service  amply 
proves  the  zeal  of  truly  scientific  men,  ar.d  when 
we  learn  that  previous  days  of  careful  atteotiou 
are  essential  to  the  success  of  these  exhibitions, 
we  ought  to  be  grateful  to  the  officers  and  mem- 
bers 01  the  Royal  Microscopical  Society,  and  to 
others  on  like  oooasions.  May  all  these  societies 
find  many  new  friends,  ample  funds,  and  • 
thankfhl  public  to  appreciate  and  applaud  thsir 
zeal! 


COLOURS,  AND    COLOUR    BLINDNESS. 

Bt  "Omicrmt." 
TT  is  very  evident  to  those  who  thotightfully 
-*-  consider  the  earth  as  the  residence  of  man, 
that  tbe  beneficent  Creator  has  provided  it  not 
only  with  the  materials  that  are  essential  to  the 
existence  of  mankind,  but  He  has  provided  much 
that  cplj  contributes  to  his  enjoyment.  He  has 
not  only  considered  the  needful,  He  has  con 
sidered  the  beautiful.  Enter  the  woods,  and  the 
ear  is  gratified  by  the  songs  of  birds  and  the  bom 
of  insects  ;  the  eye  is  pleased  by  the  thousand 
beauties  of  the  landscape,  and  tbe  variation  of 
light  and  shade ;  all  around  is  seen  a  tinted  mass 
that  speaks  of  the  gbry  and  goodness  of  the 
Creator.  And  among  the  various  examples  of 
the  care  bestowed  by  Providence  on  man,  one 
of  the  most  striking  is  the  lovely  mantle  of  oolonr 
that  is  everywhere  spread  round  abont  him  ;  and 
yet  what  man  has  long  and  commonly  enjoyed, 
he  often  undervalues.  To  appreciate  the  full 
effect  of  this  gorgeous  robe  of  colour,  it  is  neces- 
sary to  coneeive  a  blind  man  suddenly  restored 
to  sight.  With  what  pleasure  would  he  welcome 
this  new  sense  I  With  what  delight  would  he 
drink  in  this  new  source  of  enjoyment  I  With 
what  interest  would  he  survey  the  scene  before 
him,  in  its  gay  apparel  I  How  long  couldhe  gaze 
npon  the  ftr-reaching  expanse  of  lively  green 
below  him,  and  the  calm  deep  azure  above  him 
without  tiling  of  its  loveliness.  And  after  he  bad 
enjoyed  the  view  of  Nature  in  its  marvellous 
assemblage  of  tints  and  colours,  with  what 
delight  would  he  consider  the  details  of  tbe 
seene,  how  tenderly  he  would  touch  the  flowers,  and, 
above  all,  how  thankful  would  he  be  in  the  posses- 
sion of  a  sense  which  affords  him  such  intense 
gratification  !  Very  few  value  eolour  at  its  true 
worth  ;  and  many  often  speak  disparagingly  of 
it,  and  consider  other  forms  of  beauty  fikr  pre- 
ferable ;  and  many  speak  slightingly,  because 
They  really  do  not  appreciate  it,  and  are  not 
sensitive  to  any  kind  of  beauty.  "  Such  expres- 
sions," says  Mr.  Buskin,  "  are  used  for  the  most 
part  in  thoughtlessness,  and  if  such  disparage/s 
of  colour,  would  only  take  the  pains  to  imagine 
what  the  world  and  their  own  existence  would 
become  if  the  blue  were  taken  from  the  sky,  and 
the  gold  from  the  sunshine,  and  the  verdure  from 
the  leaves,  and  the  crimson  from  the  blood, 
which  is  the  life  of  men,  the  flush  from  the  cheek, 
the  darkness  from  the  eye,  the  radiance  from  the 
hair — if  they  could  but  see  for  an  instant  white 
human  creatures  living  in  a  white  world,  they 
would  soon  feel  vrhat  t^ey  owe  to  colour.  The 
fact  is,  that  of  all  God's  gifts  to  the  sight  of  man, 
colour  is  the  holiest,  the  most  divine,  the  most 
solemn." 

The  investigation  of  the  cause  of  colour  has 
been  attempted  by  several  philosophers,  though 
we  can  give  here  little  more  than  the  names  of 
the  more  celebrated.  Among  the  ancients,  the 
hypotheses  to  account  for  the  phenomenon  of 
colour  are  suffioiratly  vague,  and  colour  blindness, 
or  ohromato-psendopsis  does  not  seem  to  have  in 
any  way  engaged  their  attention.  With  the 
Pythagorean  school,  colour  wss  the  superficies  of 
body  ;  and  Plato  considered  it  as  a  flame  if  suing 
from  bodies.  Aristotle's  notions  were  equally 
mysterious  and  inaccurate.  After  the  long 
interval  of  the  Dark  Ages,  when  culture  b<-gan  to 
settle  among  the  inhabitants  of  tbe  West,  modem 
philosophers  promulgated  their  hypotheses.  Des 
Cartes,  the  ingenious  founder  of  the  system  of 
vortices,  imagined  colour  to  be  a  modification  of 
light,  and  tbe  difference  of  colour  was  produced 
by  the  rotatory  motion  of  tiie  particles  that  i 
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posod  light    From  this  date  all  the  ■tudents  of 
(ihTrios  connected  oolonr  with  the  phenomena  of 
liKBt,   sceonntiBg    for   it  by  the  rays  of  light 
entering  the  eye  at  different  anglea  with  the 
optical    axil.      The   experiments    of  Sir    laaac 
Newton,  however,  began  a  new  en  in  the  hiatoiy 
of  ohroiiatics.    By  pasting  the  lolar  ray  through 
a  glaas  priim,  it  was  plainly  proved  that  light 
wits  not  homogeneous,  bnt  that  it  was  composed 
of  a  bundle  of  Taried-coloured  rays,  lome   of 
which  were  more  refrangible  than  othen.   These 
roloured  rays  were  not  oap^le  ot  being  sub- 
lUrided  into  others ;  henoe  they  were  considered 
primary,  and  the'property  of  colour  was  supposed 
to  be  occasioned  by  different  snbetances  reflecting 
certain    particular    rays    more    copioosly    than 
ot.hers.     This  theory  was  so  simply  deduced  from 
the  obserred  facts,  that  it  immediately  obtained 
unirovaL belief^  and  oH  foirmet  tkeories  died  oot 
and  were  remembered  only  at  aiatters  of  history. 
An  object  that  appear*  white,  reflects  all  the  itsys 
indiscriminately,  or  does  not  sufficiently  sepsrate 
thpm  to  make  the  distinction  obrious,  while  a 
body  Unt    appenn    blaok,  absorbs,    instead   of 
reflects,  the  rays  that  fall  npon   it.    Simple  as 
this  tkeorr  of  Sir  Isoae  Meirtan'i  is,  it  anut  be 
erident  that  it  adTances  bat  a  very  littk  way 
towards  settling  the  troublesome  question  of  dif- 
ference of  colour ;  for  it  still  remains  to  be  shown 
why  it  is  that  certain  bodies  can  reflect  certain 
rays  more  abnndsntly  than  others.     Sir  Isaac 
attribates  this  effect  to  the  density  of  the  bodieSc 
He  had  observed  while  presaiag  toMether  the  sur- 
fitces  of  two^  prisms  which  were  sUghtly  carred, 
that  at  the  point  of  juncture  the  prisms  were 
perfectly  transparent,  like  one  piece  of  glass ;  but 
that  round  that  point  appeared  concentric  rings 
of  different  oolesrrs,  sensibly  separated  from  each 
otlier.    To  make  the  experiment  more  eonpletely 
and  per£eetIy,]ietook  theoMect»lasscs,one  ptano- 
eoDTez,  belongiog  to  »  14R.  reMcting  (alMcope, 
and  the  other  a  lajrge  double  convex,  that  belonged 
to  a  telescope  of  50ft.  focal  length.    On  briaging 
the  two  objeot  glasses  into  crmtaot,  the  same 
paouliaritr  manitetted  itself ;  at  the  point  of  con- 
tact the  two  lenses  appeared  colourless,  aad  this 
spot  was  surroonded  by  a  oirol*  of  bloa,  white 
jeUow,  and  red ;  the  blue  being  snail,  and  ap- 
parently possessing  no  trace  of  violet ;  ^e  yellow 
and  red  were  far  more  prominent.     This  was 
succeeded  by  another  circuit,  consisting  of  vioiet, 
bine,  green,  yellow  and  red,  all  in  aboot  eqaal 
proportions,  excepting  the  groen,  which  was  less 
'  predominant  than  the  other  oakors.    The  third 
circle  was  composed  of  purple,  bdue,  green,  yellow 
and  led.     In  this  cirde  the  gieen  was  more 
noticeable,  and  vied  in  briUiancv  with  any  of  the 
other  colours,  except  the  yellow.      The    next 
eirele  was  composed  of  greea  and  red  ;  the  green 
hting  very  vivid.     After  this  the  colours  grew 
more  and  more  faint,  and  in  capable  «f  being 
detected,  till,  after  a  few  mete  bands  of  ootoor, 
tboy  finally  terminated  in  complete  whiteness. 
Since  the  distance  that  the  glass  plates  were 
s^arated  produced  eonesponding  i«iiationt  of 
colour.  Sir  Isaac  Newton  oonolndcd  that  colosus 
proceeded  from  the  thickaest  of  the  plate  of  air 
intercepted  between  the  ghnses  {  that  is,  (hat  the 
different  colouts  were  transmitted  or  reflected 
according  as    the  segment  between  the  leasee 
was  tliicker  or  thinner;   and   the  geoenl  law 
deduced  by  Sir  Isaac  >IewtoB  was,  that  the  eelonr 
of  bU  natiural  bodies  d^Mnded  on  the  density  of 
the  body,  or  the  size  of  the  ooupoaent'particlea. 

Tlu)  experiment  of  the  deeompositiosi  of  light 
into  its  various  component  rays,  is  so  simple  mud 
bcautlfal,  and,  above  all,  so  noeUeat  a  test  for 
colour  blindness  on  the  one  band,  aa4  a  delioate 
perception  of  oolonr  on  the  other,  that  we  tmst 
many  sf  onr  readers  may  be  itduced  to  try  it. 
Let  a  prism  be  procured  whose  sides  eontain  an 
angle  of  about  65°  (and  the  more  perfect  is  the 
prism,  the  mora  socoestful  will  be  the  ezpeii- 
ment),  and  held  in  such  a  manner  that  a  ray  of 
light  may  fall  upon  it  from  a  smsll  perferattrqi  in 
the  shutter  of  a  darkened  room.  The  ray  of  light 
will  be  refracted  from  its  original  directian,  and 
be  bent  upward  ;  at  eome  distance  £i<om  the  prism 
must  be  placed  a  sheet  of  pa^r,  to  receive  the 
x^  of  light  in  its  new  course.  On  the  screen 
will  be  peroeivsd  an  oblong  speotmm  containing 
all  the  primary  oeloars,  at  the  bottom  the  least 
rsfraoted  odour,  red,  of  a  most  brilliant  tone, 
more  vivid  than  can  be  prednead  by  any  other 
means,  or  than  any  t«ihstence  in  tiature  ipreasnts. 
This  dies  away  into  aa  orange,  which  by  insen- 
sible degrees  give*  way  to  a  paie  straw  colour, 
which  io  its  turn  is  sucMcded  h]r«  green  of  the 


most  intense  parity,  followed  by  a  blue,  which, 
though  at  first  its  purity  is  affected  by  the  green, 
tubaequeotly  becomes  of  the  purest  indigo  tinge, 
though  the  illumination  is  more  feeble  than  in 
the  yellow  and  earlier  portions  of  the  spectrum, 
and  the  luminosily  is  uislly  extinct  in  the  violet 
rays.  In  experimenting  on  the  ray  of  light  it 
should  be  as  nearly  as  possible  a  nuthematicat 
ray.  If  the  perfoiation  be  of  about  Jin.,  and  the 
distance  from  the  screen  to  the  prism,  say,  18ft., 
the  spectrum  will  be  lOia.  long  and  2io.  wide, 
and  show  all  the  phenomena  distinctly,  and  if  the 
sun's  rays  can  be  collected  by  a  lens  of  short  fecos 
the' purity  of  the  colours  will  be  much  enhanced. 
Should  the  spectrum  present  tbs  appearance  we 
have  described,  the  experimsoter  may  ooagratu- 
late  himself  on  being  £ree  from  any  strongly 
marked  fonnof  ohromato-pseadopsis,  which  is  the 
expression  that  ooloor  blindness  is  usually 
known  by  in  this  country,  and  which  means  a 
false  vision.  On  the  Continent  this  peouliarity 
has  received  the  appellation  of  Daltonism,*  from 
the  celebrated  John  Dalton,  the  fooodar  of  the 
Atomic  theory,  who  soiTersd  in  a  most  marksd 
degree  from  colour  blindness,  and  who  has  de- 
scribed his  own  pecnliaritj  with  gcaat  care,  in  the 
"  Proceedings  ot  the  Kanoheater  Philosophical 
Sooie^,"  and  has  prsposed  a  theory  to  aooount  for 
the  phenomenon,  of  which  we  shall  say  moro  bsn- 
after. 

To  rstam  to  our  experiment*  on  light  and 
oolmir,  and  to  completdy  establish  the  analysis  of 
light,  it  will  be  necessaiy  to  form  the  solar  ray 
again  in  its  integrity,  from  the  BaByoelonred 
bftnds,  in  which  it  has  been  divided  i>y  the  prism. 
It  will  be  seen  that  the  distance  firom  the  prism 
to  the  screen,  has  nothing  to  do  with  the  iona»- 
tion  of  the  epeetmm.  Ilowcrver  near  the  paper  is 
brought  to  the  prism,  the  spectrum  is  still  visihU, 
though  reduced  in  sixe,  wfaeoae  it  necessarily  fol- 
low* that  the  lay  has  nndstgone  division,  imme- 
diately on  leaving  the  prism.  Let  another  prism 
of  a  similar  angle  be  placed  in  a  reversed  position 
(with  reference  to  the  flnt  prism)  ve/y  near  the 
■i*t  prism,  and  the  ray  of  light  wUl  be  perceived 
emitUd  in  adireot  line  hem  (he  seoond  prism, 
unaltered  and  nndeviated,  as  if  ao  prtam  bad 
intereepted  the  ray.  To  efRsct  the  oonfosioB  of 
the  diAiwDt  coloured  bands,  a  similarly  eon- 
straoted  prUm  is  not  indispeninMe,  for  a  double 
convex  lens  employed  inasimilsr  mannerequaUy 
Well  affects  the  porpose.  Whits  Iwht  can  only 
be  prodneed  by  the  aseemUage  of  the  entire 
pencil  of  rays,  for  if  any  portion  be  intercepted 
before  it  f^s  upon  the  lens,  white  light  is  not 
the  resalt.  If  Uie  violet  end  of  the  spectrum  be 
intercepted,  the  light  will  have  a  tinge  of  yellow, 
and  if  the  blue  and  green  portion  of  the  spectrum 
be  obstructed,  the  resulting  combination  of  the 
other  lines  will  be  more  ana  more  red,  till  when 
only  the  least  refra<Aed' portion  of  the  spectrum 
is  iJlowed  to  fall  npon  the  screen,  a  brilliant  red 
is  the  result.  If  the  rays  at  the  other  end  of  the 
spectrum — naaieljr.  the  red  extremity — be  cut  off, 
the  resulting  light  will  pass  thrcogh  shades  of 
green,  blue  green,  blue,  and  at  last,  violet.  By 
intercepting  intermediate  portions  of  the  spec- 
trum, the  resulting  light  will  exhibit  every  variety 
of  shade  and  oolour  that  is  to  be  aaet  with  in 
nature.  Now,  if  we  consider  that  all  these  shade* 
are  produced  on  paper,  which  we  usoally  term 
white,  that  is  when  exhihited  to  the  full  light  of 
the  sun,  and  all  the  solar  rays  are  equally  re- 
fracted, end  that  this  same  paper  when  placed  in 
the  red,  green,  or  blue  portion  of  the  spectrum, 
appears  Indifferently  red,  green,  or  blue,  and  that 
this  phenomenon  takes  place  whatever  colour  the 
body  that  receives  the  spectrum  may  appsnr  in 
white  l^ht,  we  are  forced  to  ooncluda  wi^ 
Newton,  that  "  the  colours  of  natural  bodies  are 
not  qualities  inherent  in  the  bodies  themselves, 
by  which  they  immediately  affect  our  sease,  but 
are  consequences  of  that  pcouliar  disynsition  of 
the  particles  of  «aoh  body,  1^  which  it  is  enaUed 
more  copiously  to  reflect  the  r»yB  of  one  parti- 


cular colour,  and  to  transmit  or  stifle,  or  as  it  is 
called  in  cmtics,  absorb  the  others." 

Mayer,  ia  sn  essay  "De  Afllnitale  CoJomra," 
objects  to  seven  colours  being  received  aa 
primary,  and  regards  all  colours  as  being  produeod 
from  three  primary  ones,  red,  yellow,  and  Woe, 
regarding  white  as  a  neutral  mixture  of  rays  of 
all  colours,  and  blaok  as  a  mere  negation  of 
white.  WithoutdefMirting  from  Mayer's  doctrine, 
any  other  three  prismatic  rays  may  be  yp^^mtd 
as  the  fundamental  colours,  for  Dr.  Young  has 
assumed  red,  green,  and  violet,  and  states  a*  aa 
experimental  fact  in  support  of  this  doctrine, 
that  the  perfect  sensations  of  yellow  and  bin* 
may  be  produced,  the  former  by  a  mixture  of  re«l 
and  gcen,  and  the  latter  by  greCn  and  violet.* 
Mr.  Hay,  in  his  work  on  the  "Laws  of  Harmo- 
nious Colouring,"  reports  on  some  experiments  he 
bad  attempted  with  three  {n^mary  colours,  and 
h*  says  "that  he  could  not  by  analysis  prove 
that  there  were  only  three  oolou^^  but  that  he 
sncceedod  in  proving  it  to  his  own  satisfaction, 
synthetically  in  the  following  manner :— After 
having  tried  every  colour  in  succession,  and  find- 
ing that  no  one  ooold  be  separated  into  two,  I 
next  made  a  hole  in  the  first  screen  in  the  centra 
of  the  blue  of  the  speetrum,  and  another  in  that 
of  the  red.  I  had  by  this  means  a  ^ot  of  each 
of  these  oolonrs  on  the  second  screen  ;  I  then  by 
means  of  another  prism  directed  the  blue  spot  to 
tha  same  part  of  the  screen  on  which  the  red  ap- 
paarMi,  wtiere  they  united  and  produced  riolet, 
a*  Bor*  and  intense  as  tiiat  of  the  iqieotRmi.  I 
did  the  same  with  the  blue  and  yellow,  and  pro- 
duced  the  prismatis  green,  as  also  with  the  red 
and  yellow,  and  orange  was  the  result.  I  tried  in 
the  same  manner  to  mix  a  simple  with  what  I 
eallsda  oomponnd  oolonr,  bnt  they  did  not  unite, 
for  no  sooner  was  the  red  spot  thrown  npon  the 
green  than  it  disappeared.  I  tried  the  same  expe- 
riment with  two  spectra,  the  one  behind  and  ot 
course  a  little  above  the  other,  and  passed  a  spot 
of  each  colour  successively  over  the  spectrum, 
which  was  furthest  firom  the  window,  and  a  similar 
result  occurred.  It  therefore  appeared  to  me  that 
these  three  colours  had  an  affinity  to  one  another 
that  did  not  exist  in  the  others,  and  that  ihey 
could  not  be  the  same  in  other  respects,  except 
colour  and  raliraagibility,  as  had  hitherto  been 
tanghft 

C7b  >«  continued.) 


'  In  fact,  scienciflo  men  have  Iwea  sorely  puzsled  to 
roei^st  a  convenient  sppellatien  tbat  shall  accurately 
expren*  the  peculiarity  eeceraDy  keown  iij  tbe  term 
"  oolonr  blindness."  Mr.  Wbewell  snnested  "  Idi- 
pota"  to  designate  tbe  sutlercni,  which,  however  aceu- 
raie  in  its  derirnUon,  ii  too  muob  lilte  "Idiots"  to 
rvoeire  any  general  fnvonr.  and  Sir  Jolin  Bencbcl 
proposes  "  DTcbromlo  Yiaina"  te  mark  tb*  oaute  ot 
Ruferinp.  Tills  term  (a*  lis  derlvattoo  (mpliss)  sup- 
poses tbat  only  two,  and  comhluatlona  of  two  colours 
can  1)0  wrn  by  some  eyei,  wbile  tbree,  snd  combine- 
Mens  of  tbree  are  vtslble  ton  noniMl  eye.  Mr.  Pole,' 
«bo  drscribfls  wiih  irraat  eare  the  aOeetion  et  bis  eyes. 
In  the  Tolnme  of  tbs  "  rbllosopiilcal  Traosaotlou 
for  18.50."  adopts  thli  expreaalun,  and  thinks  it  fully 
explains  his  inability  to  detest  eertaln  eoionrs. 


STBENOTH  OF  MATEBIALS.t 
Br  A.  Toi,HAi7SKir,  Jrm. 
(Continued  from  pmge  97.) 

THB  table  given  last  week  shows  us  that  iron 
wire  seems  to  possess  the  property  of  tenacity' 
in  the  greatest,  and  leaden  wire  in  tiie  least 
degree.  The  tenacity  of  cast  iron  is  taken  ad- 
vantage of  in  the  mDst  scientific  manner  in  tbe  e»n- 
stmetionof  the  Britannia  Tabalar  Bridge.  It  will 
be  of  soaie  interest  to  those  readers  who  do  not 
intend  to  study  the  subject  in  its  details,  to  has* 
some  particulars  respecting  this  bridge,  and  iat 
these  the  following  is  inserted  : — The  design  of 
(he  bridg*  was  mads  by  tha  well-known  eagiiMer 
R.  Stsphensott,  and  forms  one  of  the  most  wonder- 
ful stroctnres  in  the  world.  It  spans  the  Mmai 
Straits  on  the  line  of  th*  Chester  and  Holyhead 
Hallway,  within  sight  of  Ttlfard's  chain  suspen- 
sioa  bridgs,  aad  was  begun  April  18,  ISIrS, 
ooopleted,  July  25,  1S50,  and  opened  for 
traffic,  October  21,  1650  ;  total  cost,  £801,866. 
It  is  made  of  cast  iron,  of  a  tabular  form,  in  tha 
tube  of  which  the  trains  pas*.  Four  of  thesa 
tnbes  span  the  strait,  two  of  which  are  250ft. 
and  the  other  two  470ft.  long.  The  weight  of 
malleable  iron  in  the  tnbes  is  10,000  tons,  of  oast 
iron  14XX)  tons.  In  the  middle  of  the  strait  is  the 
Britannia  Bock,  from  which  it  has  taken  its 
name.  Tbe  tnbes  are  supported  by  piles  of 
masonry ;  tbat  on  the  AnKlesea  side  ia  113ft.  6ia. 
high,  and  from  the  front  to  the  end  of  the  wing 
walls  is  173ft.  These  wing  walls  terminate  io 
pedestals,  on  which  repose  colossal  lions  of  Bgvp- 
tian  character,  and  for  each  of  these  2000  cobic 
feet  of  stone  were  required,  each  weighing  80 
tons,  and  being  ^Oft.  Bin.  long,  12ft  6in.  hifb. 


*  Young's  "  Iieetare*  on  Natural  Philosophy." 

t  Bay  "  On  tbe  Laws  ot  Harmonious  Colouring." 
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tad  8ft.  wide.     The  total  qnantitjr  of  Btooe  in  the 
brid^  is  1,400,000  cnbio  feet. 

Kre  it  was  opened  for  traffic  it  had  to  nn- 

ilergo  severe  tests  to  ensure  stability  and  penna- 

seoce.     The  first  and  principal  experiment  «on- 

aisted  in  pmriBX  *^'^  locomotire  engines  thra«Kb 

the  tube,  and  nsttag  them  at  interrala  ia  tte 

centre  of  the  saetieDS.    Another  trial  iratfttrdn 

of  28  vaggaas  and  two   locomotiTm,  with  880 

tons  of  (Ml,  drawn  into  all  four  tubas..    Tba 

defleotioatcaased  by  these  loads  were  aaeartaiaat 

to  be  txmMr  three-fborths  of  an  inch  otar  tha 

jjnmease  bwss  and  ara*  of  iron. 

With  flie  aid  of  TaMe  I.  and  the  rule,  "the 
tenidre  stren^  of  a  nniform  body  is  directly 
proportional  to  its  transrerae  section,"  we  are 
almost  able  to  detarmine  the  tenacity  of  all  mato- 
rials  with  which  eagineers  hare  to  deal. 

All  problems  connected  with  the  tensiTe 
atreagfli  of  bodies  are  redneed  to  two,  or.speaking 
more  conein|yi  to  one,  for  one  is  the  man  aoa- 
iiiuL  upiaWlton  tTt  Ifrr  -f-r-     They  an  r— 

1.  Beqnir«4tk«  tensive  strength,  or  the 
atant  load,  a  Vaiy  will  safely  bear  when 
dimensions  of  *a transverse  area  are  given? 

2.  Required  tb*  dimensions  of  the  tram 
area  of  a  body  when  the  tensive  strength  of  the 
same  material  is  known  per  square  inch  of  sec- 
tieaalNNar 

The  wle  f or— 

\,  ih_3faltip^  the  strength  of  an  tach 
bar  (as  in  the  taUe)  of  the  body  required  by  M>e 
transverse  area  0f  square  and  reotaagelHr  ten, 
or  I7  ths  squan  of  the  diaaaater*  of  wammi  V*l% 
and  the  product  will  be  the  ultimate  eokarif* 
strea^tn. 

BRMftles  baaad  on  this  rale  : — 

I.  What  is  the  cohesive  power  of  a  bar  •(  CWt 
sttdtS'm.  bro«l  and  |in.  thick  ? 

Area  of  transverse  area  =  2'5  X  t  =  2-5  X 
0-6SS  =  1-6625. 

1  sq.  in.  bar  of  cast  steel  has  a  tenacity  = 
19^  tons. 
1-66  sq.  in.        „        „        „        „        „      =•  ? 

=  81-044. 

\9-'d  X  1'56  tons  :=  31-044  tons  =   total  cohesive 
atrengtli. 

II.  What  is  the  cohesive  paw«r  of  a  round 
bar  of  cast  steel  2'5In.  in  diameter. 

(2-5)'  =  6-25  sq.  In, 
1  cire.  sq.  in.  bar  of  east  steel  has  a  tenacity  = 
JS-f  tons. 
6-25  circ.  »g.  in.  »„»„=? 

(lS-7  X  «-26)  tons  =  9812S  tons  =  [toUl  eohe- 
stve  strength. 

We  conld    hare    foasd   the   total    cohesive 
strength  without  making  nse  of  col.  3   in    the 
table,  as  follows  : — 
The  ana  o(  a  eirole  irfaese  diameter  is  equal  to 
(diameter)'  2-6> 

S'Sin.  ia x  Indophine  =  —  «•  r: 

4  4 

625 

X  8-141 :  ss4  898  «q.  in.  1  sq.  in.  bar  of 

4 
east  steel  hsa  a  tenadty  =r  199  tons 
4-808  sq.  in.     ,.        .,        „        ,.        „        =    ? 
(19-9  X  4-898)  tons  =  98  tons  nearly 
That  this  2nd  answer  is  not  quite  the  same  as 
the  first  is  manly  because  ia  our  oaloulation  the 
decimal  fractions  have  not  been  sufficiently  ex- 
tended. 

HI.  Beqnired  the  cohesive  power  of  a  bar  of 
2-  25'    ^  Swedish  iron  of 

a  tranverse  seo- 
tieo,  and  dimen- 
sions as  shown 
in  fig.  The  upper 
part  of  the  figun 
IS  a  tnpetoid, 
and  the  lower 
portion  is  a 
rectangle  j  the  sum  therefore  of  these  t  wo  nas 
^Tes  us  the  whole  transverse  section.  x 

Area  of  a  trapezoid  r:  add  together  t    e*wo 
parallel  sides,   multiply     their    sum    by    their 
broadth  or  hei^,  and  half  the  product  is  the 
2-26  X  4 

area  =: 2-2  —  6-876  sq.  in. 

3 
Area  of  rectangle  =  prodnot  of  two  a^oining 
side  =  1-5  X  8  =  4-5  sq.  in. 

Total  area  =  11-375  sq.  in. 


1  >q.  in.  bar  of  Swedish  iron  has  a  tenacity  := 

9-7  tons 

11-376  sq.  in.  „„„„■=? 


riG.i, 


jil^***"""*  *"  Euclid,  the  arcM  ot  circles  are 
atreeuy  proportional  to  the  •qmre  ot  their  4linini!t«r*, 
aiMth«|iroda«twlUbethenluizuit<  cohesive  itreDgtb. 


Tensive  strength   ^  (11-875    X   a7)   sq.  in.  = 
110-3375  tons  say  110  tons. 

IV.  Required  the  tensive   strength  of  a  cir- 
cular brass  tube  wkeae  outer  diameter  =  D  ^ 


FlC.«. 


3-5in. 


and  whose  iMwr  dfaa  =  4  =  3  in. 
D>  3-6> 


Ana  of  oiHar  eimle 
9-65  sq.  in. 


7-06  sq.  in. 


!  —  sr 

4 


8 14  - 


=  —  3-14   = 

4 


•ontaiaed  between    them  = 
has  a  tenacity  = 


Area  or  space 
2-49  sq.  in. 

1  sq.  in.  bar  of 
2-7  tons. 

206  sq.  in. ,,_     ,.      _»        „ ,.     =       ? 

^Total tensive strengSi  "  (200' x  27)  =  j'SGa 
tons,  say  5  tons. 

By  aid  of  the  above  examples  the  student  will 
find  no  difficulty  in  ascertaining  the  tenacity  of 
any  material  having  a  given  seetional  area,  or 
conversely  in  finding  the  dimensions  of  a  piece 
of  material  to  bear  a  certain  load,  so  that  we 
may  now  proceed  to 

THB  MMACnr  OP  CHAIHS  AND  B0PB8. 

Metals  when  drawn  into  win  become  stronger 
in  respect  to  tensive  strain,  (see  Table  I.),  owing  to 
the  win-drawing  process,  causing  the  particles 
to  amnge  themselves  in  oontinnous  fibres. 
Vumerons  experiments  show  that  iron  win  up 
to  one  inch  diameter  attains  a  stnngth  of  about 
30  per  cent,  greater  than  that  of  iron  bar ;  so 
that  while  the  stnngth  of  wrought  iron  wire  may 
be  taken  at  8  tons  per  sq.  in.,  that  of  iron  wire  may 
be  taken  at  11  tons  per  sq.  in.  nearly. 

Chains  an  now  so  well  and  so  aecniateiy 
made,  and  their 

soundness     and       /  \    FIC-B. 

qoalityso  readily 
ascertained  by 
means  of  the 
testing  maobine, 
that  t^ey  are 
much  used  in 
onne  work  on 
ships,  &o.,  in- 
stead of  ropes, 
especially  lor 
outdoor  work ; 
but  as  there  are 
many  eireum- 
■tances  in  which 
it  any  be  requisite  to  nse  ropes,  it  will  be  prope'^ 
to  show  the  ttrenath  of  both. 

The  stnngth  of  a  chain  is  detemined  by  as- 
oettainioK  %h»  diameters — all  are  equal  to  each 
other — of  the  metal  oonstitutiag  the  links ; 
thus  the  diain  which  has  a  diameter  of  an  inoh 
at  A  is  called  an  inoh  chain,  and  so  on. 

Within  certain  limits  the  stnngths  of  chains 
nay  be  estimated  in  proportion  to  tbe  squares  of 
the  iron's  diameter  of  which  they  ars  made  1  b«t 
it  is  obvious  that  when  they  an  made  very  large 
or  very  small,  neither  the  quality  nor  the  work- 
nansbip  can  be  so  well  relied  upon.  Jron  of 
large  diameter  is  less  fibrous  and  mort  orystsl- 
line  in  the  fracture,  and  the  weldinK  is  non 
perfset  in  links  of  intermediate  site.  Mr.  Glynn 
for  this  reason  recommends  that  chains  above  an 
inch  in  diameter  should  not  be  employed  for 
crane  work,  as  he  pnfen  chains  of  smaller  di- 
mensions, say  {,  f,  at  lot  an  inch,  andndacing 
the  strain  upon  the  chain  by  increasing  tile 
number  of  the  parts  that  bear  it,  by  means  of 
blocks  and  pulleys. 

Oliains  for  cnne  work/are  commonly  made  with 
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short  links  of  an  oval  form, 
the  links  being  no  longer 
than  is  necessary  to  permit 
tke  smith  to  use  his  tools  / 
Amt  soundly  welding  the  J 
iron.  Chain  cables  for  ships,' 
or  (or  raising  sunken  ships  I 
at*  made  with  the  links 
stMMwhat  longer,  and  a  stud 
(••a  Fig.  a)  or  stay  ia  in- 
sated  in  the  link  across  its  least  diameter,  tosup- 
pMt  the  sides  and  prevent  their  collapse  under 
heavy  stnin  3,  th  us  giving  great  add  ition^  strength 
to  the  chains.  The  latter  are  nowadays  mon  or  less 
done  away  with,  and  an  replaced  by  a  method 
patented  by  Aoatin  in  the  year  1837,  which  con- 
sists ia  fastsaiwg  empty  gatta  percha  vessels  or 
baUeosM  to  tlM  ^p's  sides,  and  filling  these  by 
means  of  an  air-pump  with  air. 

Since  studded  chains  used  for  cables  an 
stronger  than  short  linked  chains  without  studs, 
it  is  not  prudent  to  subjeet  both  kinds  to  the 
same  proof,  when  the  tenacity  of  the  chains  is 
tested. 

-  The  proportions  existing  between  short  linked 
chains  to  a  studded  chain  ia  as  7  is  to  9,  or  a 
simple  chain  able  to  sustain  a  "  proof  weight " 
equal  to  14  tons — being  the  proof  strain  of  one 
inoh  chains — will  when  studded  be  able  to  cany 
18  tens,  which  is  the  Navr  proof  for  iron  cables. 
Both  kinds  may  be  safely  worked  to  half  the 
straia  to  which  they  have  been  proved. 

TW  tenacity  of  chains  is  generally  tried  at  a 
■MSB  tMB|M(atun,  Qtt  smCi  beiiM;  MNdy,  and 
the  elbration  caused  by  the  Mows  of  the  hammer, 
m/Lnm  in  order  to  detect  impetCset  welding  of  a 
Uak,  is  by  no  means  equivaleflkte  the  live  load — 
4.*.,  one  that  is  put  on  sudderiy — it  will  have  to 
BUiitain,  when  exposed,  perhaps  to  a  temperatun 
below  the  freezing  point,  affecting  the  stnngth 
of  iron,  as  it  does  that  of  all  crystalline  bodies. 

Tbe  fi^owing  an  the  two  practical  roles  for 
calculating  the  diameter,  or  working  load  of 
an  iron  chain,  for  oompaling  the  teoaoity  of 
chains,  being  calculated  at  a  lower  rate  than 
they  an  generally  stated,  as  it  ii  best  to  be 
on  the  safe  side,  when  we  consider  what  great 
damages  often  result  from  the  breaking  of 
a  chain,  and  what  is  still  more  carefully  to  be 
guarded  against,  serious  injury  to  life  and  limb, 
IS  inflicted. 

1.  Extract  the  squan  root  of  8  times  the  safe 
load,  and  the  nsult  will  give  the  diameter  in 
eighths  of  an  inch,  or  in  symbols,  i{  d  =z  diam. 
in  eighths  of  an  inch,  W  =^  safe  load  in  tons,  then 

d  =  VTW;  or 

2.  Multiply  tbe  weight  (tons)  to  be  oarrird  by 
30  ;  the  product  will  be  tho'  square  of  the  di  un. 
of  the  chains  reckoned  in  sixteenths  of  an  inoh. 

When  long  chains  required  to  Hit  heavy  loads 
an  used,  it  is  best  to  work  out  the  diam.  after 
the  first  rule,  as  it  gives  a  little  larger  diameter 
to  the  ehaih. 

Example :  Reqnired  the  diam.  of  a  simple 
chain  to  bear  a  safe  load  of  14  tons. 

a  (by  rule  I.)  

d  =  ^  8  14  —  s/  112  =  10.|  of  an  in.=  IJ  in. 

i  (by  rule  II.)  -2 

d  "  ^  Sini  "=  .^  4;!0  =  20  —  of  an  in.  =  IJ 
ia.  16 

N.B. — To  .find  the  diamater  of  a  chain-cable 

6 
with  studs  we  have  the  proposition:  —  :  d.  = 

4 
9 !  7,  or  diameter  ='0'9in.,  from  whioh  the  diameter 
would  only  nquin  to  be  -. 

For  the  converse  operation  namely  to  find  the 
weight  whioh  a  ohain  of  given  diameter  will 
carry  we  have  :— 

1.  The  quotient  of  the  squan  of  the  diameter 
given  in  eighths  of  an  inch,  divided  by  8  gives 

the  stfe  load  in  tons,  or  symbolioally  —  3=  W. 

2 

2.  Divide  the  tbe  square  of  tbe  diameter 
(reckoned  in  I6ths)  by  80,  the  quotient  will  ba 
the  number  of  tons  carried. 

Example  :  What  safe  load  will  a  chain  (simple) 
bear  having  a  diameter  >=  {io. 
a  (by  rule  I.) 

6»       36 

—  =  —  =41  tons  :  soy  4  tons. 
8         8 
5  (by  rule  II.) 

IS*        144  4 

—  s  — —  =  4 —  tons :  »»v  4  tofts. 
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MECHANICAL  MOVEMENTS. 


K.B. — A  studded  ohain  would  therefore  bear 
249  1 

tone  =  6 —  :  wyB  tom. 

S7  6 

tabls  n. 

STBEsaxn  AMD  Wbioht  of  Ibon  Chains. 
Size  of  the        Weigh.  In  lb.       Proof  strain 
chElM  per  fathom.  In  torn. 

i 

-In 8 J 

IS 

I ■    8»      H 

7 

— 11      21 

IC 

i  "      St 

V 

- 18      4} 

lA 

i n    H 


11 
10  ' 


i« 
i  ■ 

IS 


2S 
32 


36 
44 


50 


6i 
71 

n 

lOt 

m 


16 

1 :      (0    14 

The  teoaci^  of  ropes  depends,  m  a  rule,  on 
the  number  of  threads  they  are  composed  of,  and 
areonly  employed  in  those  cases  where  the  greatest 
flexibility  ia  required,  and  the  weight  of  chains 
would  have  been  inconrenieBt. 

Ropes  are  now  mostly  made  by  machinery,  as 
in  this  process  erery  yam  is  made  to  bear  its 
part  of  the  strain  exerted  on  the  whole.  There 
is  a  considerable  difference  in  the  weight  and 
strength  of  ropes  made  by  hand,  and  those  made 
by  the  register,  for  practice,  shows  that  although 
the  girths — Le.,  the  circumference — and  number 
of  yarns  is  the  same  in  both,  large  ropes  made 
by  the  old  method  weigh  about  7)  per  cent,  more 
than  those  made  by  the  register,  and  are  not  even 
aa  strong.  The  strength  of  ropes  also  depends 
Tery  much  on  the  quality  of  nemp,  while  the 
durability  of  the  rope,  and,  consequently,  its 
trustworthiness  in  use,  are  greatly  affected  by  the 
quality  of  tar,  some  of  which  contains  an  acid 
Jvatructire  to  the  hemp,  so  that  it  may  be 
roiulered  unsafe  in  3  years  time. 

Mons.  Su  Hamel  says  that  it  ii  a  decided  fact 
Of  experience  that  white  cordage  in  continued 
service  is  one-third  more  durable  than  tarred  ; 
Heroudly  it  retains  its  force  much  longer  while 
kept  in  store ;  thirdly  it  resists  the  ordinary  in- 
j  uries  of  the  weather  i  longer. 

The  following  experiments  were  made  by  the 
same  at  Elochfort  on  cordage  3  French  inches 
lircumfereoces  made  of  the  b.st  Riga  hemp. 


AnKoat  8. 1741. 

Broke  with  stm.  of  4.VX)lb.  (white)  &  3400  when  tarred 

„  „  4OQ0  „  33110 

-,  „  4800  ..  8298       „ 

AuKOSt  2S,  1743. 

„  4600  „  8500 

SOOO  „  3400        „ 

„  „  5000  „  3400        „ 

September  23, 1746. 

38S0  „  3000       .. 

„  „  40(10  „  2700        „ 

4200  „  2800        „ 

(To  be  continued.) 


MECHANICAL  MOVEMENTS.* 

(Continued  from  pajs  105.) 

Af»  REPRESENTS  a  pantograph  for  copy- 
rrO*  ing,  enlarging,  and  redaomg  plans,  &c. 
One  arm  is  uttaohed  to  and  turns  on  the  fixed 
point  0.  B  is  an  irory  tracing  point,  and  A  the 
pencil.  Arranged  as  shown,  if  we  trace  the  lines 
of  a  plan  with  the  point,  B,  the  pencil  will  repro- 
duce it  double  the  size.  By  shifting  the  slide 
attached  to  tbe  fixed  point,  C,  and  the  slide  carry- 
ing the  pencil  along  their  respective  arms,  the 
proportion  to  which  the  plan  is  traced  will  be 
varied. 

47.  A  mode  of  releasing  a  sounding-weisht. 
When  the  piece  projecting  from  the  bottom  of  the 
rod  strikes  the  bottom  of  the  sea,  it  is  forced  np- 
wards  relatively  to  the  rod,  and  withdraws  the 
catch  from  under  the  weight,  which  drops  off  and 
allows  the  rod  to  be  lifted  without  it. 

48.  Union  coopUng.  A  ia  a  pipe  with  a  small 
flange  abnttiog  against  the  pipe,  C,  with  a  screwed 
end  ;  B  a  not  whioh  holds  them  together. 

49.  Ball-and-socket  joint,  arranged  for  tnblng. 

60.  Anti-friction  bearing.  Instead  of  a  shaft 
rerolviDginan  ordinary  bearing,  it  is  sometimes 
supported  on  the  circumference  of  wheels.  The 
friction  is  thus  red  need  to  the  least  amount. 

61.  Releasing-hook,  used  in  pile-driving  ma- 
chines. When  the  weight,  W,  is  snificiently  raised, 
the  upper  ends  of  the  hook.  A,  by  which  it  ii 
suspended,  «:e  pressed  inwards  by  the  sides  of  the 
slot,  B,  in  the  tap  of  tbe  frame  ;  the  weight  is  thus 
suddenly  released,  and  falls  with  kcoumnlating 
foroe  on  to  the  pil»-head. 

52.  A  and  B  are  two  rollers  which  require  to 
be  equally  moved  to  and  fro  in  the  slot,  0.  This 
is  aooomplished  by  moving  the  piece,  D,  with 
obliqne  slotted  arms,  up  and  down. 

63.  Centrifugal  check-hooks,  for  preventing 
accidents  in  case  of  the  breakage  of  machinery 
which  raises  and  lowers  workmen,  ores,  etc.,  in 


mines.  A  is  a  frame-work  fixed  to  the  sides  of 
the  mine,  and  having  fixed  studs,  D,  attached. 
The  dram  on  whioh  the  rope  is  wound  is  provided 
with  a  flange,  B,  to  which  the  check-hooks  are 
attached.  If  the  drum  acquires  a  dnngerongly 
rapid  motion,  the  hooks  fly  out  by  centrifugal  force, 
and  one  or  other  or  all  of  them  catch  hold  of  the 
studs,  D,  and  arrest  tbe  drum  and  stop  the  descent 
of  whatever  is  attached  to  the  rope.  The  drum 
ought  besides  this  to  have  a  spring  applied  to  it, 
otherwise  the  jerk  arising  from  the  sudden  stop- 
page of  tbe  rope  might  produce  worse  effects  than 
its  rapid  motion. 

54.  A  sprocket-wheel  to  drive  or  to  be  driven 
by  a  chain. 

65.  A  flanged  poUey  to  drive  or  be  driven  by 
a  flat  belt. 

66.  A  plain  pulley  for  a  flat  belt 

67.  A  concave-grooved  pnlleyforaroimd  band. 

68.  A  smooth-surface  y-grooved  pnlley  for  • 
ronnd  band. 

69.  A  V-grooved  pnlley  having  its  groove 
notched  to  increase  the  adhesion  of  the  band. 

GO.  A  differential  movement.  The  screw,  C, 
works  in  a  nut  secured  to  the  hub  of  the  wheel,  E, 
the  nut  being  free  to  turn  in  a  bearing  in  the 
shorter  standard,  but  prevented  by  the  bearing 
frony  any  lateral  motion.  The  screw-shaft  is 
secured  in  the  wheel  D.  Tbe  driving-shaft,  A, 
carries  two  pinions,  F,  and  B.  If  these  pinions 
were  of  such  size  as  to  turn  the  two  wheels,  D,  and 
E,  with  an  equal  velocity,  the  screw  would  remain 
at  rest ;  but  the  said  wheels  being  driven  at  un- 
equal velocities,  the  screw  traveu  according  to 
the  difference  of  velocity. 


<  Extracted  Drom  a  compilation  bj  Ur.  B.  J.  Brown, 
Editor  of  the  American  Artitan. 


THE  GREAT  AUK. 

Bt  Fbofessos  James  Obton,  in  the 

"Amebican  Naturalist." 

THE  recent  addition  of  a  specimen  of  this 
rare  bird  to  the  Smithsoniaa  Mn^um  is 
an  event  worthy  of  record.  There  are  now  three 
specimens  in  the  United  States;  the  one  just 
mentioned,  another  in  the  Academy  of  Natural 
Sciences,  Philadelphia,  and  a  third  in  the  Girand 
cabinet  in  Vaesar  College.  The  last  is  the  most 
perfect  specimen,  and  certainly  possesses  the 
greatest  biatorical  value,  as  it  is  the  one  from 
which  Audubon  made  his  drawing  and  descrip- 
tion. It  was  caught  on  the  banks  of  Newfound- 
land. 

The  Great  Auk  or  Gare-fowl,  fortiraately  for 
itself,  did  not  live  long  enough  to  receive  mora 
than  one  scientific:  name — Alca  impennit.  It  wad 
about  the  size  of  a  goose,  with  a  large  head,  a 
curved,  grooved,  and  laterally  flattened  bill ; 
wings  mdimeotal,  adapted  to  swimming  only, 
appnaehing  in  this  resp 


apted  to  swimming  only,  ■ 
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Bonthem  hemisphere.   The  toes  are  folly  webbed, 
the  hind  one   wanting  ;  the  plumage  ia  black, 
excepting  the  under  parts,  the  tips  of  the  winga, 
and  an  oval  spot  in  front  of  each  eye,  which  are 
white.     It  wu  an  arctic  bird,  dwelling  in  the 
Faroe  Islands,  Iceland,  Greenland,  and  Newfound- 
land.   "  Degraded  as  it  were  from  the  feathered 
rank  (said  Nnttall),  and  almost  numbered  with 
the  amphibiooB  monsters  of  the  deep,  the  auk 
seems  oonJemced  to  dwell  alone  in  those  desolate 
and  forsaken  regions  of  the  earth."    But  it  was 
an  na  rivalled  direr,  and  swam  with  great  velocity. 
One  chased  by  Mr.  Bollock  among  the  Northern 
Isles  left  a  six-oared  boat  far  behind.    It  was 
undoubtedly  a  match  for  the  Oxfords.    It  was 
finally  shot,  Lowever,  and  is  now  in  tke  British 
Museum.     "It  is  observed  by  seamen,"  wrote 
BnSon  a  hmidred  years  ago,   "  that  it  is  never 
seen  ootof  sonadings,  so  tiiat  its  appearance 
serves  as  an  infallible  direction  to  the  land."     It 
fed  on  fishes  and  marine  plants,  and  laid  either 
in  the  clefts  of  the  rocks  or  in  deep   burrows  a 
solitary  e»g,  five  inches  long,  with  carious  mark- 
ings,  resembling  Chinese  characters.     The  only 
noise  it  was  known  to  otter  yrms  a  gargling  sonnd. 
Once  very  abandant  on  both  shores  of  the  North 
Atlantic,  it  is  now  believed  to  be  entirely  extinct, 
none   having  been  teen  or  heard  of  alive  since 
1844,  when  two  were  taken  near  Iceland. 

The  death  of  a  species  is  a  more  remarkable 
event  than  the  end  of  an  imperial  dynanty.  In 
the  words  of  Darwin,  "  no  faot  in  the  long 
history  of  the  world  is  so  startling  as  the  wide 
and  repeated  extermination  of  its  inhabitants." 
WbBt  an  epoch  will  that  moment  be  when  the 
list  man  shall  give  np  the  ghost  1  The  npheaval 
or  subsidence  of  strata,  the  encroachments  of 
other  asimals,  and  dimatal  revolutions — by  which 
of  these  great  causes  of  extinction  now  slowly 
bat  incessantly  at  work  in  the  organic  world,  the 
Great  Auk  departed  this  life,  we  cannot  say.  We 
know  of  no  changes  on  our  northern  coast 
snfficient  to  afieot  the  conditions  necessary  to  the 
existence  of  this  oceanic  bird.  It  has  not  been 
bonted  down  like  the  Dodo  and  Dinomis.  The 
nnmerons  bones  on  the  shores  of  Greenland,  New- 
fonndland,  Iceland  and  Norway,  attests  its  former 
abnndanoe  ;  bot  within  the  last  oentary  it  has 
gradnally  become  mere  and  more  scarce;  and 
finally  extinct.  There  is  no  better  physical 
reason  why  some  species  perish  than  why  man 
does  not  live  forever.  We  can  only  say  with 
Buffon,  "  It  died  out  because  time  fought  against 
It."  From  the  Lingala  prima  to  the  Auk, 
genera  have  been  constantly  losing  species,  and 
xpeoies  varieties  ;  types  and  links  are  disappear- 
ing. 


SHEARING  OR  CLIPPING  ANIMALS  AND 
SKINS. 

THIS  invention,  patented  by  E.  H.  RawUngs, 
of  Paris,  relates  to  a  shearing  apparatus  of 
the  class  in  which  the  hair  or  wool  is  cut  by  a 
reciprooatiDg  knife  working  upon  the  surface  of 
a  comb,  and  oonaists,  1st.  In  the  peonliar  forma- 
tion of  the  comb;  2nd.  In  the  employment  in 
combination  with  the  comb  and  knife  of  a 
novel  device  for  keeping  the  knife  properly  and 
evenly  in  contact  with  the  comb  ;  and  3rd.  In 
the  mechanism  for  imparting  motion  to  the  said 
knife.  Fig.  1  is  a  top  view  ;  Fig.  2  is  a  similar 
view  of  a  modification  of  the  same.  A  is  the 
comb -or  toothed  plate,  and  B  is  the  knife  which 
has  two  catting  edges  ;  C  and  D  are  the  handles 
whereby  the  apparatns  is  held  and  operated  ;  E 
is  a  bridle  or  bridge  whioh  is  placed  over  the 
knife,  and  is  so  formed  and  arranged  that  the 
knife  works  in  contact  with  it$  under  surface, 
and  is  thereby  kept  evenly  in  contact  with  the 
comb  throoghoot  the  extent  of  its  conrse  ;  F  is  a 
toothed  segment  pinion  to  which  the  knife  is 
fitted  and  secnred  by  the  screw  F  ,  the  latter  is 
secured  in  the  plate  A,  and  may  be  readily  re- 
moved when  it  is  desired  to  change  the  knife. 
The  pinion  F  is  geared  into  the  segment  G,  which 
is  attached  to  the  plate  A  by  the  screw  H, 
whereon  it  is  fitted  to  work  freely.  To  the  seg- 
ment Or  is  connected  one  end  of  the  rod  I,  whose 
other  end  is  attached  to  the  elbow  lerer  D>,  on 
which  is  fixed  the  handle  D.  The  bridle  or  bridge 
E  is  secured  at  each  end  to  the  plate  A  by  screws 
E>,  between  whose  heads  and  the  bridle  are  spring 
washers,  and  the  pressure  of  the  said  bridle  upon 
the  knife  may  be  regulated  by  adjusting  these 
screws.  The  stroke  of  the  Isnife  is  limited  in  each 
direction  by  the  stops  J  fixed  in  the  plate  A.  By 
means  of  the  comb  or  toothed  plate  A  the  hair 
or  wool  of  the  animal  to  be  sheared  is  raised,  and 
the  toothed  part  b  of  the  said  plate  is  so  formed 
and  arranged  that  the  knife  at  the  commence- 
ment and  end  of  its  coarse  in  each  directinn  lies 
entirely  beyond  such  toothed  portion,  as  shown, 
so  that  the  hair  or  wool  may  be  taken  up  without 
obstraction  between  all  the  teeth  from  one  end  to 
the  other  thereof,  and  so  that  no  hair  will  remain 
oanght  between  the  teeth  and  the  knife  when  in 
the  operation  of  shearing  the  apparatus  is  raised  or 
moved  backward  br  for  ward.  Thn  handle  C  serves 
as  a  the  means  for  holding  and  guidins;  the  appa- 
ratus with  the  left  hand,  while  motion  is  imparted 
to  the  knife  throagh  the  connecting  rod  I  by  the 
lever  D>  and  handle  D.  Pressure  of  the  knife 
upon  the  oomb  is  produced  by  means  of  a  ipring 
washer  placed  at  the  axis  or  centre  thereof,  which 


pressure  is  augmented  and  equalised  by  means  of 
the  bridle  £,  as  above  described. 

In  the  modification  of  this  invention,  illustrated 
in  Fig  2,  the  toothed  segments  F  and  O  are  dis- 


peawd  with,  and  replaced  by  a  parallel  motion 
theoon  necting  rod  Tbei'ng  attached  to  the  arm  B 
of  the  knife  by  the  link  K,  and  guided  in  a  slot 
L  in  the  plate  A,  in  which  slot  it  is  retained  by 
means  of  a  pin,  having  a  he  or  '>i.:)i  *;  the 
back  or  under  side  of  the  plate  A. 


CHAPTERS  ON  CURIODS  CATER- 
PILLARS. 
May. 
By  J.  R.  S.  Clipfoed. 
..  _-AKING  due  allowanoe  for  the  diiTerence 
jyL  between  early  and  late  seasons,  we  shall 
find  that  caterpillars  generally  are  more  abun- 
dant daring  May  than  at  any  time  during  the 
spring  and  snmmer  seaaon.  These,  having  at 
tained  maturity,  pass  iato  the  ohrysalit  state,  sad 
undergo  one  of  two  destiniisB — they  either  appear, 
as  perfect  insects  some  time  dar  the  aatnmn 
or  pot  in  an  appearance  in  the  early  spring  ;  or, 
almost,  perhaps,  before  we  can  say  it  is  spring, 
though  an  occasional  twitter  of  a  bird,  or  the 
swelling  bads  on  shrob  or  tree  hint  to  us  that  the 
vernal  time  is  approaching.  Of  this  latter  claes 
is  the  moth  of  which  the  transformations  are 
now  described,  its  time  of  appearance  being 
Fabraary,  or  (be  beginning  of  March.  During 
the  mouth  of  May,  in  those  places  whore 
the  species  occurs,  the  caterpillars  are  soiBciootly 
conspicuous  from  their  mode  of  life  to  attract  the 
notice  of  observers  who  are  not  entemologioally 
inclined.  The  small  Egger  Moth  iEriogatter 
lanettrit),  to  which  we  have  been  alluding,  de- 
posits its  eggs  on  the  twigs  of  the  hawthorn,  and 
it  would  appear  as  if  usually  the  whole  number 
of  eggs  which  each  female  is  possessed  of  are 
placed  in  onej  pot  These  eggs  are  covered  with 
down,  which  the  parent  strips  ofE  the  abdomen, 
its  hue  being  blackish,  or  smoke-coloured.  This, 
serves  to  protect  the  eggs  from  the  rain  and  cold 
of  the  season,  and  when  April  arrives,  the  young 
caterpillars  begin  to  batch  out,  havibg  sometimes 
a  difficulty  in  disengaging  themselves  from  their 
downy  envelopment.  In  habit  they  are  grc- 
garioos  nearly  throughout  their  life,  oonstroeting 
a  nest  or  web,  in  irhioh  tbey  repose,  and  devour 
the  leaves  around  it,  extending  their  excursions 
by  degrees  to  some  distance  from  this  home.  As 
they  increase  in  size,  with  successive  changes  of 
skin,  they  remove  from  place  to  place,  construct- 
ing new  abodes,  until  the  tiny  nest,  which  at  first 
might  have  been  hidden  in  the  palm  of  the  hand , 
gives  place  to  a  structure  of  some  size,  which  the 
insect  hunter  pounces  upon  with  satisfnetion 
should  he  come  across  it.  In  this  common  nest 
they  generally  contrive  to  inclade  oue  or  two 
largish  branches,  on  which  they  cluster  when  not 
eating,  lying  extended  at  full  length.  If  one  of 
these  caterpillars  is  alarmed,  he  suddenly  raises 
the  head  and  the  front  segments,  assuming  •onie- 
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«h»t  of  the  attitude  of  the  Hawk  Moth  Cater- 
pillars, and  U  BtiU  fnrtlMr  diatorAed,  tlien  bila 
eompaoted  iato  a  ring.  After  the  laat  dange  ef 
ikin,  the  caterpillan  of  the  &naU  £gger  separate 
and  feed  alooe,  bat  it  would  seem  aa  if  this  were 
not  inrariably  the  case.  The  general  colour  is 
Telretj  Uack  ;  along  each  side  there  mns  a  nar- 
rowiihyeOow  (tripe,  from  which,  oa  eadi  seg- 
mant.  a  tlandw  brauoh  goes  off  ak  •  rifht  aogh  ; 
tb»  bo^y  is  clodwd  with  hairs  ai  two  iSSenmi 
leie^  *^  shorter  hairs  being  oA  tnvm,  Ae 
losgw  pder,  wiA  greyish  tips.  Tka  i«ni^  tke 
hiodmaat  pair  ol  olaspent  are  lilaek,  tsa  rmt  of 
the  dMpets  b<ug  red.  The  coeoMt  ferani  by 
this  oaterpilUr  ha*  (liTen  its  nam*  la  &e  Math ; 
it  is  ege-shaped  nid  compact,  and  so  aoiall,  as 
companat  mui  tka  size  of  the  eatarpiHar,  that  it 
is  difficnlt,  when  the  two  are  placed  togeOiar,  to 
imagiaa  how  it  can  be  conatmctMl,  aa  the  eater- 
pillar  must,  of  eonrae,  work  at  ii  from  the  ioeido. 
Not  only,  howiTer,  does  it  cooa^ete  this  cocosn  in 
the  ia«st  perfect  manner,  bat  it  leares,  with  peat 
dexterity,  two  or  three  smaB  holra  in  this  OMoase- 
Aeot,  the  puffaae  of  wbidi  is  donbtfnl. 

Another  iatereetiaf  Bgger  caterpillar  may 
be  disoorered  at  thia  season  by  those  oa  the 
sea  feoaet,  eFpedaUy  rn  the  south  of  England. 
Some  time  ia  Angaat,  the  female  moths  of  the 
Gnu  Bgger  {SMibym  trifolii)  drop  their  pale 
brown  eggs  at  random  amongst  the  hathage. 
These  produoe  eaterpillars  in  the  course  or  a 
week  or  two,  not  easily  to  be  found  during  the 
aatnmn,  since  they  keep  dose  to  the  ground. 
Feeding  again  in  the  spriag,  they  are  of  eome 
oiae  in  May,  being  fall-grown  at  the  beginning  of 
Jane.  When  found  on  grasses  they  are  generally 
observed  to  eat  from  the  tip  downwards.  Though 
known  as  the  Grass  Egger,  an  observer  who  has 
bred  raimy,  states  that  they  thrive  on  the  birds' 
foot  trefoil,  and  will  also  eat  oak,  willow,  bramble, 
and  fnrze.  Mr.  Newman,  on  the  contrary,  found 
that  all  the  individuals  be  bad  in  his  cages  re- 
fused to  eat  anything  bnt  grasses.  Like  the  pre- 
ceding ajMcies,  the  groond  colonr  is  an  intense 
black ;  though  in  this  caterpillar  there  is  a 
triple  series  of  very  small  white  spots  along  the 
back,  which  are  best  seen  when  the  caterpillar  is 
rolled  into  a  ring,  as  is  its  habit  when  annoyed. 
Oo  the  third  and  fourth  segments  is  an  orange 
mark  in  the  form  of  a  crescent.  The  body  is 
covered  densely  with  soft  hairs.  Tho  cocoon  is 
asoally  placed  amongst  the  sand  (for  the  species 
oooars  on  the  very  margin  of  the  sea),  being  at- 
tached slightly  to  the  roots  of  the  grata  ;  it  ia 
brown  and  compact. 

One  of  the  largest  British  moths  belonging  to 
the  family  of  the  Somhgeet  is  that  known  as  the 
Lappet  {Latioeampa  qinre^lia'),  and  this  name 
ia  taken  from  the  onrioas  ap^ndagaa  or 
"  lappets "  whioh  adorn  tke  body  of  the  cater- 
pillar. This  creature  Uvea  throngh  the  winter, 
being  then  only  about  an  inch  in  length,  but  in 
Hay  it  has  usually  attained  its  fnll  proportioas. 
It  ocoars  on  blackthorn,  willow,  and  tometimeB 
on  oak,  being  ratlier  easy  to  detect  from  its  sise, 
tbongk  not  by  any  means  oommon,  as  far  as  <nr 
experience  goes.  The  Be  v.  J.  L.  Wood ,  however, 
asserts  that  he  baa  no  difficulty  in  getting  either 
caterpillar  or  moth  whenever  he  requires  it ; 
bnt  be  leaves  the  modut  rperandi  for  the  in- 
genaity  of  his  readers  to  discover.  Different 
speeimena  of  this  caterpillar  vary  mnoh  from 
each  other  in  colonr,  being  variaas  shades  of 
grey  and  brows  ;  on  the  twelfth  segment  there  ia 
a  distinct  hump,  and  along  the  sides  the  protu- 
berances which  give  it  its  rather  foacif  ol  name  ; 
between  the  seoond  aod  foarth  aegnente  are  two 
broad  stripes  of  a  blniah  poiple.  Th»oocoon  is 
placed  by  the  oaterpiUar  low  down  amongst  the 
herbage  ;  it  is  not  egg-shaped,  being  long  aod 
blackish,  and  wilhia  il  is  swimg  the  chrysalis, 
which  is  also  black  and  smooth.  The  moth  is 
slnggish,  and  when  ot  rest  very  ranoh  resembles 
a  dry  and  faded  leaf.  When  fresh  from  the 
chi^salia,  it  has  a  beantifol  Uoom  upon  the  wings, 
which  fades  in  a  few  hours. 

Amongst  the  bntteiAy  caterpillan,  whieh, 
foand  at  all,  arc  most  likdj  to  torn  np  in  good'y 
nambera  from  their  pecnliar  hisbits,  are  those  of 
the  three  smaller  Fritillariea  behmging  to  the 
genns  MelUtea.  These  are  mostly  f nil-grown 
abont  the  beginning  of  May.  The  comnumeat  is 
the  Greasy  Fritillaiy  (M.  Artemis),  which  ocenrs 
ia  damp,  low-l7ing  meadows.  A  year  or  two 
ago,  as  an  entomological  friend  reports,  these 
oaterpiltais  occurred  by  the  Ihonsand  in  a  certain 
part  of  Ireland,  and  were  looked  upon  aa  a  phe- 
nomenon br  the  ooustry  folks.  Tbey  feed  by  pre- 
ference on' the  plantain,  sometimes  also  on  the 


"  devil's-bit  scabiona."  The  winter  is  paSMd  by 
them  in  a  state  of  hybernation,  under  the  protec- 
tion of  a  silken  covering ;  in  the  sgdng,  hmt- 
ever,  they  feed  exposed,  and  seam  eren  to  de- 
light in  the  rays  of  ths  ann.  Tha  caterpillan 
of  the  Greasy  Fritillary  are  blask,  ardeep  beown, 
with  reddish-brown  clampers,  Ac  sBrtaae  of  Kb* 
body  is  sprinkled  with  white  dots,  sod  iaalm 
covered  with  spines  rather  thickly  saL  li  ths 
"  good  old  tims^"  this  insect  occnrTadalCkalHa> 
in  the  immediate  vicinity  of  LondoM;  it  HMt 
now  be  sought  in  localities  remote  fioas  the  me- 
tropolis. The  bntterfly  flies  very  latdity,  sad 
may  be  easily  eanght  with  the  hand. 

Mr.  Newman  has  described  with  ereat  aciK 
men  the  history  of  the  Heath  Fritillary  (JT. 
Athalvi)—»o  called  because  it  is  most  par- 
tial to  heathy  spots  in  or  bordering  npon 
woods.  The  eggs  are  laid  by  the  parent  butter- 
flies in  June  and  July  on  the  narrow  and  broad- 
leared  plantain,  and  the  yonng  caterpillars 
alter  feeding  a  short  time,  hybernate  early  close 
to  the  roots.  Aa  soon  as  their  food  plants  are  in 
leaf  they  feed  again,  and  oontinue  to  feed  antil 
the  plantain  is  in  flower,  whioh  Sower,  Hr. 
Newman  notes,  they  mach  resemble  ia  colour, 
and  thoa  aerape  soma  of  the  assaults  of  bird', 
ao  frequently  destnetire  to  caterpillar  life. 
These  caterrillars,  like  those  of  all  tho  Fritil- 
laries,  are  studded  with  spines,  some  of  which 
a/e  orange  and  white,  and  others  pure  lAMt  wMk 
black  tips ;  the  ground  colour  halmf  black,  on 
which  some  snow-white  dots  A>w  eoDspicnousIy, 
the  under  surface  is  ol  woty  hoe.  The  chry- 
salis is  short  and  stoat,  and  attached  by  hooks  to 
a  little  web  of  silfcniwioBsIy  span  by  the  cater- 
pitUr.  The  QlaavUls  Pritillary  ( JT.  dnxia)  r»- 
Himbles  tho  fmatibtg  is  its  habits,  and  occurs  in 
tolerably  plaaty  em  tba  V^Holiff,  in  the  Isle  of 
Wight,  appaaciasta  haaa  m  BMferenca  for  rough 
ground.  M&  Damna  icaaana  tba^  by  sataral 
instinot,  the  eaierpillam  ol  this  iffaiaiM,  whsa 
yoaag,  feed  hnr  down  »a  the  baabS)  where  the 
growth  is  most  loxurisot,  and  tbey  are  sheltered 
from  rough  weather  ;  and  as  they  increase  in 
size  they  advance  higher  np  the  slope,  attacking 
the  older  plants,  to  the  stems  of  which  they  at- 
tach thenaelvei,  and  become  ekrysalidea. 

Amongst  the  crowd  of  caterpillars  whieh  mar 
be  beaten  from  the  hawthorn  hedges  this  mosth, 
we  an  almost  sere  to  find  the  small,  hut  »ingn- 
larly-formed  caterpillar  of  the  Chinese  character 
{Cilia  ajtimUa),  the  perfect  insect  being  adorned 
with  silvery  scales,  au[q>06ed  to  rssemble  Chinese 
letters— hence  the  name.  Tke  head  of  -this  little 
caterpillar  hat  a  crown,  which  is  cleft  is  the 
middle  j  tli*  body  is  of  a  dnll  brown  colonr, 
wrinkled,  and  having  a  stripa down  the  back,  and 
Eoma  wavy  markings.  There  are  also  nnuMrofis 
warts,  some  largish,  some  minnte ;  a  hnmp  on 
jhe  eleventh  segment,  and  at  the  estrsmtty  of  the 
body  a  terminal  spike,  the  hindmost  claspers 
being  wanting.  This  spike  is  raised  in  the  air, 
and  carried  much  in  the  position  in  which  the 
Pu«8  MoUi  caterpillar  raises  its  horns.  When 
full-grown,  the  catcrpilUr  of  the  Chinese  cha- 
racter constructs  a  small  gnaamy  cocoon,  which  is 
ingeniously  hiddan  in  the  angle  of  a  braneh  or 
twig.  There  are  two  aonnal  broods,  and  the 
second  nsnally  appears  in  August  or  September, 
remaining  as  a  ohrygalis  through  the  winter. 

Notable  among  tiio  insects  hannting  the  vicinity 
of  the  metropolis  of  Ecgland,  and  especially 
abundant  in  its  northern  suburbs,  ia  the  moth 
rather  absordly  called  the  Willow  Beauty  {_Boar- 
mia  rltonioidaridy,  yiVuHa  may  be  seen  sitting 
quietly  in  the  daytime  with  expanded  wings  on 
walls  or  old  palings.  The  caterpillan  which 
prodace  this  species  are  nsnally  adnlt  ki  May, 
feeding  on  the  ivy,  and  giving  preference  to  ths 
large-leaved  kind,  known  as  Irish  ivy.  Ths  eggs 
are  deposited  in  the  summer  ha  little  clnatera,  and 
the  yoaog  caterpillars,  when  oewly  hatched,  eat 
only  partially  throngh  the  leaves,  and,  keeping  on 
the  bndarside,  are  thus  protected  from  the 
weather.  In  aboot  a  fortnight  they  begin  to 
nibble  holes  in  the  leaves,  bnt  long  before  winter 
approaches  they  oosceal  themselves  amongst  the 
recesses  of  the  ivy,  spinning  a  slight  web,  to 
which  they  fix  thonselvea  firmly.  These  cater' 
pillars  feed  again  in  April,  and  when  of  full 
size  enter  the  earth,  aod  change  to  chrysalides  yuX 
beneath  the  surface.  The  colour  of  the  body  is 
brown,  darker  or  lighter,  in  different  specimens  ; 
there  are  four  black  dots  on  each  segmeot,  the 
head  is  ratber  darker  than  the  body,  notched  on 
the  crown  with  two  pale  marks,  which  look  like  eye- 
brows.  When  touched,  one  of  these  caterpillars 
falls  at  first  by  a  silken  thread,  aad  then  de- 


sceads  to  the  ground,  feigning  death.  ^Vhen 
resting,  the  body  ia  extended  in  a  stick-like  posi- 
tion. 

One  of  our  most  active  moths  is  that  appro- 
friately  called  the  July  Highflyer  (Ypnpitet 
tlutata),  and  the  habits  of  the  caterpillar  pro- 
Aiciug  it  contrast  siugnlarly  with  those  of  the 
■atnrs  insect  Thia  lives  through  the  winter, 
and  feeds  np  in  the  spring,  bemg  full-grown  in 
May.  It  lires  npon  the  sallow,  generally  hidmg 
teing  the  day  in  the  masses  of  seed-down,  and 
•aming  forth  at  night  It  is  slow  in  its  move- 
aaaats,  and  Calls  at  ones,  as  if  inanimate,  when 
it  1»  tonched.  The  colour  is  pale  brown  or 
Msakjr  brown,  the  body  being  marked  with  whits 
sMfSi^Mme  of  which  are  indistinct,  and  it  is 
•ijuljr  atlanuated  towards  the  head,  which  is 
clear  biav%  with  blackish  cheeks,  and  alightlT 
nott^Md  absiafc  The  chrysalis  is  placed  in  a  cell 
constrMCtHl  fei  tfta  seed  pods  of  the  sallow,  froa 
wkirii  A*  Botik  SfBears  in  Jnly  and  August,  and 
liss  at  tiiiMis  hiiaaly  in  the  sunshine. 


GK00SAPH1CAI.  INFOBMATIOy. 
UmmMCTOBT. 

THBSa  aotsa,  asHslw^  m  wkaterer  aai^  mj 
readers  Uka  to  g(v«  tksK — do  not  profras  to 
be  original.  Tfa«y  will  be  sisaply  coapBlBliaaa 
eondensatioiui  from  msca  alabvate  treatises.  Of 
eoorss  1  have  an  aim  ;  aod  it  iathis — to  give  oar 
Bf  siabnndant  popalatioo,  cmt  kitending  emi- 
graati^  soBk*  liM»A jM>  kaowledge  «f  the  different 
ianda  at  lbs  pnsent  aoaaat  apao  l»  sMtlement. 
Tks  BiTtawn  Mbchakic  having  an  immense 
iiissabMtiiii.  and  being  read  Uf  that  ofaui  to  which 
geographical  infcrmaticm  seems  all-importaat,  I 
have  determined,  with  the  Editor's  anetioo,  to 
SKtead  iar  and  wide  snch  facts  relating  tu  this 
satjeet  as  are  at  present  known  to  a  islsct  t&w. 
UkapseBliar  iBfermatlon  rsqniiad  by  intending 
emigrants  cannot  be  gathered  from  any  existing 
text-books,  bat  is  eont^ned  either  in  ths  minds  of 
retnmed  ssttlers  and  tnvellerf,  or  scattered 
throogbont  a  nnmber  of  costly  volumes  beyond 
tjie  reaoh  of  any  bnt  the  rich.  The  lo-called 
guide  books  are  often  tarribly  inoeenrate.  as  will 
be  best  seen  trota  the  sensible  remarks  made  in 
he  following  extwet : — 

"  I  greatly  doobt,"  said  P ,  as  wa  strolled 

away,  "the  advisability  of  glossmg  over  all  draw- 
backs  (maay,  very  manr  of  which  exist)  to  the 
intending  emigrant.  Better  far  to  pIsM  the 
oolooring  in  a  fair  light,  to  apeak  fiteely  of  the 
difHonlties  he  mast  eneonnter  ia  soil  and  climate, 
and  suggest  a  remedy.  A  poetieal  description  of 
scenery  in  a  guide-book  may  serve  to  cover  over 
poverty  of  soil ;  but  the  truth  is,  that  the  emigrant 
can't  tea  the  poetry  of  the  tkiag  when  his  crops 
fail,  and  then  bs  bacomes  disgiuted  with  the  lead 
of  his  choice." 

The  colony  is  generally  represented  ia  an  ideal 
light,  as  one  would  wish  it  to  be,  bnt  not  as  it 
really  is.  Oiiide-books,  as  a  rale,  omit  tb« 
faihuM,  giving  only  one  side  of  the  qnestioa. 
This  is  not  ths  place  nor  the  time  to  write  a 
dissertation  npon  emigration ;  it  is  a  fact  that 
our  fellow  citizens  «re  emignting ;  many  have 
already  gone,  more  are  preparing  to  go.  Hard  it 
ia  to  leave  old  associations,  to  lenvs  home,  kin- 
dred, all  that  is  dear,  in  order  to  fight  the  battle 
of  life  in  a  far-off  country  ;  but  necessity  knows 
no  law.  Starvation  atarea  us  in  tha  face  here  ; 
affluence,  or  at  least  plenty  and  prosperity  aro 
promised  there.  Nevertheless,  an  emigrant  who 
would  fail  to  gain  a  livlibood  m  one  place  may 
beooma  rich  in  another.  Different  men  are 
adapted  to  diSsrent  oonntrier,  and  although  the 
Caocaaian  seems  to  flourish  everywhere,  yet  it  is 
not  so.  In  India,  part  of  Africa,  the  "  workoia  " 
are  not  the  sons  of  previons  workers,  bnt  fieah 
srrivals  from  the  Old  Oonntry.  An  Bnglishman's 
childrena'  children  would  soon  imbibe  and  be 
enervated  by  the  pecnliar  climatic  influences  of 
these  regions,  bat  other  parts  have  a  climate  very 
similar  to  our  own,  and  here  it  is  that  the  race  is 
perpetuated.  America,  Australia,  New  Zealand, 
the  Oape^  ftc,  all  testify  to  this  tact  FoUowing 
the  example,  therefore,  of  "  F.B.AS.,"  I  shall  bs 
^ad  to  answer,  when  possible,  any  qoestions, 
directed  to  the  Ed  itor  in  the  nsnal  manner.  This, 
I  think,  will  be  the  best  course  to  pursue,  as 
although  many  readers  would  enjoy  a  descriptive 
narrative  of  the  jonrney  of  Mr.  Freshfield  amidst 
Caneaaian  numntainn,  or  Mr.  Williamson  in  Mac- 
chnria,  Ac,  yet  the  specific  object  at  which  I  aim 
woold  not  be  gained.  F.K^:s& 
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EXHAUSTED  TEA  LEAVES. 
TTNDEIt  anyciTcnmitaaoca,  it  is  a  misDomer  to 
U      call  infoa«d   tea   Itaraa  "  exbaaated,"  as 
tbey  still  oontala  a  larga  yroporiioai  of  snch  ma- 
terial as  we  every  day  canaume  fai  the  form  of 
bread,  be«f,  aad  yegetablpa — tiz.,  in  Sonohong, 
A-n  percent,  Mtd  in  Oonpowder,  4-40  per  cent,  of 
nitrogen.  It  Madsbu*  a  glaocs  to  see  that,  apart 
from  any  pntNftMtiv*  dacKKupositian  trbieh  may 
be  discoToed  ia  re-driad  tea  leaves,  they  are  noi 
unfit  for  hnioan  food,  if  oonsami-d  as  a  vegetable. 
The  nse  of  leaTaswhiohhad  "passed  throagh  the 
pot,"  as  a  meaoa  of  iixireasing  the  balk  of  tea  re- 
Uiled  by  certain  grocers  of  •'  easy  rirtoe,"  was 
cooipicaously  bcwigbt  before  tb«  nablic  by  Mr. 
Vbillips,  of  tbalalud  BevenMOfloe,  twentg^siz 
years  ago.    Ba  tbtm  ranarfcad  >->*  In  the  year 
1843  there  wen  wuy  case*  of  re-dried  tea  leaves, 
which  were  pdosaeated  with  T%iur  by  the  board, 
aad  the  reaoJt  wai^  so  far  aa  we  ea«ld  ascertain  at 
the  time,  the  tappreasioK  oftfae  trade.  It  wassQp- 
posed,  in  1843,  oat  tijere  were  eight  Banufactories 
for  the  purpoaa  of  re-drying  exbaosted  tea  leaves 
in  London  alonai  besides  several  othars  in  various 
parts  of  thacoBBtry,    The  praotioa  narsned  was 
as  follows: — P«nonsw«re  emplofad  to  bny  op 
the  exhanatedlaaTea  at  hotels,  eoilfea  honees,  and 
otherplacas,at  S^d.  and  3ti.  per  Ik    These  were 
taken  to  th*  Cadoiies,  mixed   with  •  solotion  of 
gum,  and  re-driad.    Aftarthis,  the  dried  leaves, 
if  for  black  ts^  were  mixed  with  twe-pink  and 
black  lead,  to  'Iboe '  then,  sa  it  ia  tarmed." 

In  tbost  4ira,it  win  be  rememband,  owing  to 
the  eoonnMafy<inereasing  comsoaption  arising 
from  varifM  aaOMl,  the  indtteeBieat  to  adalte- 
rate  was  lueh  eieatar  than  itix  bow,  and  the  duty 
levied  was  ta  Sjd.  perlb.  Coming  to  a  more 
reovnt  period,  we  find  that  on  the  18th  December, 
1850,  the  tuise  authorities  seized  a  quantity  of 
material  ia  Liverpool,  expressly  prepared  for  tea 
udnlteratiaa,  which  posae»<>ed  the  ne(;ative  merit  of 
containing  bo  tea  at  alL  It  consistod  of  broken 
sycamore  ami  lMt8».cheatDnt  leaves,  stack  together 
and  rendwed  astringent  with  cateobn.  Daring 
the  ioUowiae  year  another  plaasai^  little  episode 
in  the  way  of  so^iatication  oame  to  Ii)(bt  in  the 
classical  TagioB  of  ClerkenweU.  The  Timet  of 
May,  1851,  Kiva*  a  description,  which  we  abrevi- 
ate  : — "  BAward  South,  and  Lonisa  his  wife,  were 
charged  with  being  concerned  in  the  aaonfactoro 
of  spuriooa  lea.  The  officets  had  been  to  their 
hoose, where  tliey  found  the  prieooers  engaged  in 
the  operatioaa  There  was  an  extensive  furnace, 
before  wbidi  was  ■iiq>ended  ao  inm  pan,  con- 
taining sloe  learaa  aad  exhaartad  tea  leave--,  which 
they  were  in  tha  practice  of  jparehaiing  from 
coffee-shop  kaapeort.  On  scarcaiof  the  place, 
they  f oand  an  immeaae  quantity  of  taad  tea,  bay 
leaves,  ete.,  ior  the  porpoee  of  naaafactaring 
illicit  tea.Mdthoaa  ware  mixed  witt  a  aolntion  of 
gam  and»<|«aBtlty  of  eopperaa.  The  heat  was 
so  excessive  tiiat  the  oOeara  coald  acaroriy  remain, 
bnt  the  prisoners  did  not  seemat  alloppresaed.  The 
woman  was  employed  stirring  the  bay  leaves  and 
other  materiab  with  a  solution  of  gam  in  the  pan; 
and  in  one  part  of  the  room  there  was  a  large 
quantity  ot  spnrions  stuff,  the  exact  imitation  of 
((ennine  tea.  In  a  back  room,  were  found  nearly 
1001b.  weight  of  re-dried  tea  leaves,  bay  leaves, 
and  sloe  leaves,  spread  on  the  floor,  drying.  The 
prisoners  had  punned  their  nefanons  traffic 
extensively,  and  where  in  the  habit  of  dealing 
largely  with  grocers,  chandlers,  and  others,  es- 
pecially in  the  country." 

That  each  vile  practices  are  by  no  means  obso- 
lete, we  observed  from  one  of  the  occasional  notes 
in  the  first  number  of  this  journal ;  but  it  is  to  be 
hoped  that  public  indignation,  ooce  more  aroased, 
will  have  the  effect,  throngh  judicious  legislation 
and  the  cootisaal  employment  of  analytical  ohem- 
^>7,  of  curbing,  if  not  altogether  eradicating,  tea 
adolteratioo. 

,  Already  ibe  commnoity  feels  the  sting,  and  it 
la  a  significant  fact  that  the  7,000,0001b.  of 
trashy  tea,  alluded  to  in  Dr.  Letboby's  report  as 
being  under  the  ban  of  the  (Sty  authorities,  almost 
exactly  oorresiiond  with  the  quantity  of  good  tea 
short  last  year  in  the  imports  from  China,  aa  com- 
pared with  those  of  1868. 

It  mnat  be  evident  from  the  foregoing,  that  the 
time  has  passed  away  when  we  need  hold  up  our 
bands  and  roll  onr  eyes  in  holy  horror  at  the  Ini- 
qoiiy  of  the  (aineee.  Surely  it  were  better  to 
mingle  onr  frugal  Oongou  with  Maloo  mixture, 
over  which  the  nimble  Shanghai  pigs  had  gyrated, 
*nd  China  dogs  gambolled,  rather  then  return  to 
the  days  of  slow  poisoning  by  arsenite  of  copper, 
chromate  of  lead,  bay  leaves,  sloe  leaves,  and 
OBtechn.— Jbotf  Jomrna?, 


DBESStNG     MILLSTONES     WITH     THE 
DIAMOND  OE  ■'  BORT." 

OUB  readers  have  observed  that  for  soma 
weeks  past  an  interesting  controversy  has 
been  saatained  in  our  columns  on  dressing  mill- 
stones. Who  would  have  thought  that  the 
EsauBU  HxcuAJdc  would  have  become  an 
organ  for  millara  ?  Judging  firom  what  sereral 
eorretpondents  have  said,  such  is  the  case.  As 
Vhe  question  is  an  important  one,  not  only  to 
millera,  bat  to  all  interested  in  the  cheapness  and 
purity  of  flour,  wa  will  transcribe  from  the 
Engineer  a  paper  on  the  snbjcct. 

A  remarkable  revolution  has  been  in  progress 
during  the  last  t*<>  years  in  a  department  of  the 
meohaniosi  operations  connected  with  the  mauu- 
faeture  of  flour,  and  various  fiuts  associated  there- 
with are  worthy  of  record,  net  only  on  account  of 
^h  e  importance  of  Ihe  manufacture,  as  supplying 
the  "  staff  of  life  "  for  our  daily  wants,  bat  alao 
because  tbsy  possess  oonsidwable  intereat  fraaa  a 
medianioal  point  af  view.  We  do  not  piopose 
to  enter  very  minutely  into  detail,  nor  to  deal 
very  largely  with  technicalities  which  could 
interest  the  miller  only :  at  the  same  tine  we 
may  have  to  mention  some  fiscts  that  are  most 
probably  known  to  all  our  readers. 

The  eharaoter  of  the  grinding  surfaoea  of  the 
millstones  has  a  great  deal  to  do  with  the 
quality  of  the  flour  produced.  After  the  grind- 
ing operatioo,  the  flour  is  separated  by  "dreaaiag" 
or  silting,  into  different  qualities,  and  from  the 
same  grain  one  pair  of  stones  will  prodoea  a 
much  larger  proportion  of  the  first  and  finest 
quality  tlun  another  pair.  This  depends  on  the 
"  dress  "  or  anrfaoe  condition  of  the  stones.  The 
face  of  each  stoos  has  a  number  of  grooves  or 
"  roads  "  formed  upon  it,  thesurfnoes  or  "  lands  " 
between  these  grooves  being  the  parts  which 
effect  the  grinding  operation.  It  has  hitherto 
been  the  practice  to  produce  on  the  lands  the 
roughness  necessary  for  grinding  entirely  by 
hand,  by  means  of  a  ateel  ehisol,  pick,  or  bill ; 
and  oonaiderable  aUU  is  required  by  the  operator 
or  "stoneman,"  who  alxikes  in  a  peonliar 
manner  and  so  as  to  just  crack  the  surface  of  the 
stone.  The  roods  of  the  stone  are  arranged  in 
sectors,  all  in  one  sector  being  parallel  to  each 
other,  and  the  "  master  "  or  longest  road  in  each 
sector  being  in  a  radial  position.  This  arranze- 
ment  is,  however,  sometimes  departed  from. 
The  oracking  or  dressing  ia  generally  done  in 
lines  which  are  parallel  to  &e  roads,  and  at 
minute  distances  apart. 

Millstones  when  grinding  night  and  day  are 
usually  re-dressed  by  the  handbill  once  in  six 
days.  In  large  mills  the  stonemen  are  kept  ex- 
clusively at  the  work  of  dressing,  and  in  conse- 
quence attain  as  great  efiteieney  ss  is  possible  at 
this  description  of  work.  In  small  mills, 
however,  such  as  are  scattered  over  country  dis- 
tricts, this  is  not  possible,  as  the  men  cannot 
wholly  occupy  themselves  with  dressing,  but  have 
to  attend  to  all  sorts  of  work,  and  cannot 
attain  the  same  proficiently.  With  the  best  snd 
most  careful  hand-dressing  possible,  the  mill- 
stones, for  from  thirty  to  forty  hours  after  being 
dressed,  cut  up  the  wheat  very  much,  making 
the  mesil  rough  and  unequal, — the  floor  being  in 
conseqnenoe  spooky  and  irregular,  the  bran 
small  and  badly  cleaned,  and  the  proportion  o£ 
flour-sharps,  middlings,  or  seoond  quality, 
large ;  and  ,in  proportion  as  the  millstones  are 
less  perfectly  dressed  these  evils  increase.  In 
addition  to  the  importance  of  the  dress  or 
cracking  being  well  done,  it  is  also  of  great 
itnportanoe  to  have  the  millstone  fiace,  or 
grinding  surface,  absolutely  true  and  level ; 
much  difficulty,  however  is  experienced 
in  keeping  the  millstones  true — the  tendency 
being  for  a  portion  or  section  of  the  grinding 
snrface  to  get  ont  of  truth  with  the  rest.  Indeed, 
under  the  system  of  hand-dieaaing  it  has  been 
found  impossible  to  prevent  this  eril  from 
arising,  more  or  less,  notwithstanding  the  most 
careful  use  of  the  proring-staff.  The  application 
of  the  staff  to  the  surface  of  the  stone  is  the 
only  means  hitherto  in  use  for  testiag  or  indioa- 
ting  the  truth  or  level  of  millstonee,  and  it  has 
long  been  felt  to  be  imperfsct,  a  more  thorough 
and  accurate  method  bemg  much  wanted.  Many 
practical  and  careful  millers  consider  the  truth 


and  level  of  the  millstones  as  of  more  impor- 
tance even  than  the  qoalily  or  perfection  of  the 
cracking  or  dress,  and  recent  experienoe  with 
imprared  ammgemenrs  has  very  much  tended  to 
confirm  this  opinion.  We  feel  sure  that  every 
miller  who  has  given  the  matter  consideration 
will  Bj^ree  with  us  that  these  two  defeats  are  all 
but  inseparable  from  the  system  of  dressing  by 
hand— namely,  an  imperfect  dress  and  a  want  of 
truth  and  level  ia  the  millstone  face. 

It  ia  roagUy  estiaaated  that  there  are  80,000 
pairs  of  millstonaa  in  the  United  Kingdom,  so 
that  the  importanae  cannot  ba  orer-estiumted  of 
any  sound  lasprovemmit  so  saaential\y  affecting 
their  nae  aad  action  oa  one  reUting  to  tlie 
"  dressing  "  of  thea-  grinding  surfaces.  The  sub- 
jeet  has  not  failed  to  attract  the  attention  of  in- 
ventors Bud  paMnteea,  and  a  great  variety  of 
applioooea  have  been  proposed  from  time  to  time. 
Amoogat  these  th«n  have  bean  various  eombina^ 
tiana  of  meebanism  which,  in  imitation  of  tlie 
ordinary  hand-dressing,  have  been  designed  to 
■PfaiBte  a  steel  bill  or  pidc«  the  objeota  of  sudi 
mechaaisin  beiBg  to  raader  the  action  more 
•niferm  aad  ragatBr,  a«d  to  diapease  With  ex- 
treme skill  on  the  part  of  the  operatojr.  Some 
ol  these  combinatioiie  have  comprised' ariBBga- 
meats  fi»r  ntaking  the  lines  of  the  crBcfcing 
accurately  parallel  and  at  noiform  distaaces 
apart ;  but  in  noBe  ef  those  designed  for  oaing 
titer  atoel  tool  is  there  any  provision  for,  or 
arraagemant  condacive  te,  the  maintenanoe  of 
the  tnth  tad  lerel  of  the  stone  ;  and  as  none  of 
them  have  oome  into  ose,  it  may  ba  safely 
a83ame<l  that  they  have  not  satisfied  the  require- 
ments  of  the  case.  ' 

No  attempted  improvement  in  dressing  laiU- 
stonee  has  as  yet  attained  any  practical  saoeeas 
that  has  not  compriaed  the  use  of  "bort"  for 
the  cutting  tool ;  at  the  «»me  time,  it  may  he  in- 
taraetiqg  to  refw  to  oae  of  the  machines  pro- 
poaed  for  operating  with  a  steel  bill,  as  not  only 
was  k  aatBrior  to  any  proposal  to  use  the 
diamond  or  bort,  but  it  also  contained  various 
mechanical  appliances,  which,  with  suitable  modi- 
cations,  haie  been  adopted  in  the  saooeasfol  bort 
machines,  avd  its  deait^er  may,  therefore,  jnatly 
claim  to  have  eoBtributad  something  towards  the 
ultimate  sucoeas.  The  machine  to  which  we  refer 
is  the  invention  of  a  Parisian  miller,  P.  J. 
Morissean,  patented  in  this  country  in  the  name 
of  O.  Davies,  of  Berle-etreet,  on  the  9th  April, 
18C1,  No.  865,  and  is  shown  in  vertical  section  in 
Fig.  1,  and  In  plan  in  Pig.  2.  The  following 
description  is  from  the  specification : — 

"Tbe  machiae  rests  by  its  own  weight  npoa 
that  part  of  the  millstone  A,  wbioh  it  is  desired 
to  operate  npon,  and  it  may  be  moved  with  ease 
on  to  any  portion  or  diviaioaof  the  circomferenre 
of  the  stone,  being  guided  ia  this  movement  or 
alteratioii  of  position  by  msdos  of  two  cudgeons 
or  pins  fixed  at  two  extreme  points  of  Uie  frame 
B,  and  sliding  ia  a  circnltr  groove  a,  made  in 
the  iron  ring  C,  whiob  embraces  the  oirsumfbrence 
of  the  miUatoBa,  and  is  adjorted  and  fixed 
thereto  by  set  aoraws. 

"  Each  of  the  lontitndinal  sides  of  the 
machine  is  provided  with  a  long  screw  rod  i, 
upon  which  is  mounted  a  bevel  wheel  «.  These 
wheels  have  boeaaa  sorewed  interoBlIy,  and  work 
between  two  piojeotiag  pieeea  tormiag  part  of 
the  frame  or  earrlage  D.  Tbia  carriage  also 
supports  a  long  ratohet  or  grooved  cylinder  K, 
extending  the  whole  width  of  the  maohiae,  and 
to  the  extiemit'ei  of  which  are  keyed  bevel 
pinions  e  gearing  respectively  with  the  wheels  o 
oa  the  screws  i.  it  results  frpit  this  arrangement 
that  by  tbe  rotation  of  the  oylindar  E  the 
oarriage  D  can  be  oanaed  to  travel  the  whole 
length  of  the  screws  i,  and  consequently  of  the 
machine  itself.  On  tbe  carriage  D  are  two 
brackets  or  sapports  ca,rrying  a  shaft/,  which  is 
grooved  thronghont  its  entire  length  SJ  aa  to  r«- 
ceive  a  key  coonecuug  a  cam  g  thereto,  wbioh 
cam  is  intended  to  commimicate  motion  to  the 
cylinder  E,  as  hereafter  described.  This  cam  is 
held  between  two  pvoieotioos  or  bosses  gi  fixed 
on  a  second  carriage  ¥,  which  carries  the  cutting 
tool  or  hammer  f»,  and  also  aerres  as  its  guide. 
This  oarriage,  which  is  moanted  on  y  slides  on 
the  oarriage  D,  is  moved  by  hand  by  tbe  work- 
man by  the  aid  of  a  lever  h.  and  can  be  slidduu 
from  end  to  end  of  the  machine,  and  arrested  at 
any  point  desired.  Tbe  tool  oanier  k  moves 
vertically  in  V  slides  formed  ia  front  of  the 
carriage  F  for  that  pnrpose  ;  to  this  piece  art- 
attached  jaws  which  bold  the  cutting  tool  or 
hammer  t»,  tbe  position  of  which  latter  can  be 
regtilated  to  any  height  desired  above  the  sur 
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face  of  tbe  stone  npon  whiob  it  is  intended  to 
operate.  Tbe  tool  carrier  k  it  oonnected  by  a 
joint  to  a  lever  n,  actnnted  by  the  cam,  the 
abmpt  projectionj  of  irbich  give  an  increased 
action  to  tbe  liammer.  Tliia  lever  n  ia  thrust 
away  bom  the  taid  cam  by  a  spring  a  fixed  to 
tbe  carriage  F  in  nich  a  manner  that  contact 
only  takes  place  in  proportion  as  the  spring  is 
compressed  by  the  pressure  of  the  lever  h.  The 
action  of  this  mechanism  is  rendered  more  sen- 
sitive by  the  combination  of  several  spring 
levers  all  controlled  by  the  same  handle  h.  It 
vrill  hence  be  perceived  that  tbe  mote  tbe  lever 
i  is  pressed  down  tbe  more  aotion  the  oam  ff  has 
on  the  lever  n,  the  asoent  and  descent  of  which 
is  commanicated  exactly  to  the  hammer,  and  in 
this  case  the  latter  acta  on  the  stone  to  a  corre- 
spondiogly  greater  depth,  tbe  reverse  of  which 
will  evidently  take  place  if  the  lever  h  is  moved 
in  the  reverse  direction.  When  this  lever  is 
rawed  it  oomes  in  contact  with  a  lever  p,  the 
extremity  of  which  works  in  a  fork  r,  and  acts 
against  a  screw  i,  which  can  be  raised  or  lowered 
to  any  desired  degree  to  limit  the  ascent  of  the 
said  lever  p.  To  this  latter  is  joined  a  vertioal 
rod  carrying  a  ratchet  or  catch  t,  whioh  gears 
into  tbe  grooves  or  teeth  of  the  ratchet  cylmder 
£.  In  this  manner  the  greater  tbe  ascent  of  tbe 
lover  ^  tbe  farther  tbe  catch  t  will  canse  the 
cylinder  E  to  rotate,  and  the  more  tbe  carriage 
D  will  be  displaced  on  the  screw  rod  b. 

"  It  now  remains  to  explain  the  driving  gear 
and  tbe  transmission  of  movemunt  to  the  varions 
parts  of  the  machine.  Tbe  pnlley  «,  mounted 
on  tbe  vertical  fly-wheel  shnft  G,  receives  motion 
directly  from  the  driving  power  ;  this  shaft  com- 
municates movement  by  the  aid  of  a  pair  of 
bevel  wheels  to  tbe  horizontal  shaft  H,  the  end 
of  which  carries  •  grooved  pnlley  round  which 
paises  a  cord,  passing  also  round  a  similar 
pulley  on  the  shaft/,  carrying  the  cam  g,  which 


tool  carria^  F  by  hand  to 
anv  point  of  the  width  or 
depth  *of  the  machine, 
whilst,  by  raising  the 
handle  7t,  he  also  deter- 
mines at  will  tbe  movement 
of  ths  lower  carriage  D, 
nnil  cnnsos  it  to  aot  ancees- 
fcively  by  means  of  the  ratchet 
cylinder  £  and  screwed  rods 
b,  on  every  point  lengthwise 
of  the  maohine.  Thus  tbe 
attendant  operative  can  not 
only  move  •  the  tool  or 
hammer  m  instantly  to  any 
possible  point  of  the  mill- 
stnne  A,  and  cause  it  to 
attack  the  surface  with  any 
force  or  to  any  depth  re- 
quired, but  he  can  also  bad 
the    tool    fixed     upon    one 

E articular  point  as  long  as 
a  thinks  fit  When  the 
carriage  D  is  at  the  end  of 
its  course  it  is  taken  back  to 
tbe  starting  point  by  means 
of  a  orank  v,  which  acts 
directly  npon  tbe  ratchet 
cylinder  E.  The  wheels 
then  slide  upon  the  screw 
b,  which  remain  fixe^  To 
keep  tbe  driving- strap  or 
band  on  tbe  pulley  «  at  its 
necessary  tension,  whatever 
may  be  the  position  of  tbe 
carriage  D  on  the  frame  B, 
an  elastic  cord  or  band 
mast  be  used  for  that  pur- 
pose. The  sand  or  dust  pro- 
duced during  the  work  on 
that  part  of  the  stone  noder 
operation  is  constantly  ex- 
pelled by  a  small  bellows 
X,  actuated  by  each  upward 
movement  of  the  tool  carrier 

We  have  in  this  machine 
a  horizontal  lectilinear    sli- 
ding     movement,      which 
onuses    the  cracking  to  be 
done  in  straight  lines,  and  a 
screw-feed  motion  at    right 
angles    thereto,    by    which 
those    lines    are    made    at 
regular  distances  apart.  Any 
arrangement    for    secnring 
the     trnth    and     level     of 
tin  stone  is,  however,  wholly  absent ;    the  frame, 
resting  on  the  stone,  covers  too  small  a  surface, 
and  the  inner  comer  of  it  being  over  the  central 
part  of  the  stone,  which  is  always  somewhat  de- 
pressed below  the  outer  part,  must  be  held  up 
by  a  special  support,  the  adjustment  of  which 
would  always  be  nncertaia  ;  otherwise  the  frame 
would  mck  on  the  two  corners  which  rest  on  the 
outer  port  of  the  stone. 

CTo  be  eontiiuttd.^ 


SOLOMONS'  NEW  PATENT  "COMPOUND 
SET." 

IN  1868  Br.  Allnatt  wrote  to  tbe  editor  of  the 
Timet  suggesting  the  great  advantage  that 
would  accrue  to  meteorologioal  observers  from 
tbe  possession  of  a  complete  set  of  instruments. 
He,  however,  lamented  that  the  cost  of  tbe  com- 
plete sot — consisting  of  barometer,  thermometer, 
hygrometer,  rain  gauge,  anemometer,  and  zone 
cage,  when  constructed  with  tolerable  accuracy, 
prevented  the  majority  of  observers  from  obtain- 
ing them.  He  suggested  tbe  construction  of  a 
combined  set  of  all  the  required  instruments 
(except  of  course  the  rain-gauge),  mounted  on  a 
solid  mahogany  frame,  which  should  exhibit  at  a 
f;Ianoe  all  the  existing  phyeioal  elemental  condi- 
tions. The  Messrs.  Solomons,  of  39,  Albemarle- 
street,  Piccadilly,  speedily  responded  to  Dr. 
AUnatt's  suggestion  by  tbe  construction  of  bet 
oompoundset  herewith  illustrated,  and  which  bet 


Doctor  in  a  second  letter  to  the  IHiiui  chorao 
terised  as  "  indeed  a  multum  in  parvo."  The  set 
is  indeed  the  best  and  cheapest  we  know  of,  its 
price,  £2  12s.  6d.,  being  so  low  as  almost  toin- 
actuates  the  double  bevelled"  hammer  or  tool  m,  spire  distrust.  Its  accuracy,  however,  is  goaran- 
as  above  described.    Tb«  workman  directs  the  >  teed  by  the  testimonials  of  nameioas  purchasers 
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who  have  hastened  to  avail  themselves  of  an 
opportimity  hitherto  afforded  by  no  other  me- 
teorological instrument  maker. 

The  set  consists  of  a  barometer,  with  double 
vernier,  maximum  and  minimum  thermometPr, 
Mason's  hygrometer,  thermometer  with  centi- 
grade and  Fahrenheit's  scales,  and  storm-glass 
Tbe  tubes,  enamelled,  are  of  best  quality  ;  the 
scales,  of  stout  polished  boxwood  firmly  screwed 
to  a  solid  walnut,  oak,  or  mahogany  bcMU^,  mea- 
suAng  3ft.  Sin.  long,  by  Sin.  wide. 

Messrs.  Solomons  recommend  the  addition  of 
their  patent  vernier  thermometer,  which,  at  the 
slight  extra  cost  of  12s.  6d.,  renders  the  set 
complete. 

The  scales  and  two  verniers  of  the  barometer 
are  engine  divided,  and  allowance  is  made  for 
capacity  and  capillarity  ;  so  that  it  approxi- 
mates in  accuracy  the  nearest  to  the  Eew  stan- 
dard. The  storm  or  camphor  gloss,  though 
much  consulted  by  the  late  Admiral  Fitzioy,  is 
probably  of  little  real  use.  Still  it  is  attended 
with  great  interest,  and  being  made  by  Messrs. 
Solomons  exactly  in  accordance  with  tbe  Ad- 
miral's receips  and  with  the  glass  tube  of  a  larger 
size  than  usually  sold  is  rendared,  whioh  prevents 
in  a  great  degree  the  attraction  of  the  ciystais  to 
the  sides,  it  is  rendered  as  useful  as  possible. 
The  hygrometer  is  a  most  important  part  of  the 
set.  Its  aid  to  the  physician  is  invaluable  in  the 
regulation  of  tbe  degree  of  moisture  or  iliyness 
necessary  in  the  air  breathed  by  his  patients ;  to 
the  householder  who  wishes  to  keep  the  air  of  his 
rooms  in  its  proper  condi^on  ;  and  to  the  horti- 
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«aUurut  whom  it  eakblas  to  det«niiine  at  will 
the  olimmte  of  hii  conierTatory.  Wa  think 
llMan.  Solomons  {mx\j  eotitted  to  the  credit  of 
haring  nroduoed  the  best  and  oHeapest  let  of 
meteoroMgical  initrumenti  yet  ntiodaced. 


THE  PHOPOSED  DA.BIBK  CANAL. 

THE  Isthmos  of  Darien  appears  to  be 
regarded  by  the  majority  of  American 
•eientific  opinion  as  the  moat  suitable  site  for  the 
proposed  inter-oceanio  canal. 

Dr.  Ottllen,  an  Englishman,  claims  to  have 
made  the  most  complete  reconnoisgance  of  the 
Igthmoa  of  Caricn.  He  claims  to  have  fonnd  a 
practicable  route,  with  aa  elevation  of  not  over 
190  feet,  and  he  thinlis  even  less  may  be  foand. 
We  snbmit  his  map. 

It  will  be  seen  from  the  map  that  be  has  a 
canal  of  21  miles,  and  deepens  the  Sacnbti  12 
miles,  then  navigates  the  deep  streams,  Lara, 


ATLA N  T  I 


100  yards  wide  at  (top  and  26ft.  deep.  With 
its  present  imperfection  they  have  taken  nearly 
100,000  dolD.  of  tolls.  The  Dsrien  Canal,  costing, 
say,  75,000,000  dels.,  wonld  at  least  pay  10  per 
cent,  profit,  and  Dr.  Callen  estimates  the  actnal 
saving  to  the  commerce  of  the  world  in  1857 
would  have  been  48,180,208  dols.-rnearly  enough 
to  have  bntlt  it. 


THE  OEBM  THEORY  OF  DISEASE. 

IN  a  letter  to  the  TimtM,  Dr.  Tyndall  combats, 
as  follows,   some  of  the   arguments  against 
his  germ  theory  of  disease  : — 

Amid  the  morass  of  wordy  diacnsdon  and 
contradictory  argument  in  wfiich  the  germ  theory 
of  disease  and  the  ooestion  of  spontaneous  gene- 
ration are  entangled,  the  fart  and  inferenee 
brooght  forward  by  Professor  lister  regarding  the 
potrefaotionof  vonndsappetrtd  to  me  to  pre- 
sent a  spot  of  perfectly  firm  (^onnd.  They  by 
,  DO  means  involred  the  de- 
monstration of  the  germ 
theory  of  disease  iu  all 
2  its  generality,  and  x  chonght 
^  that  even  those  who  are 
most  hostile  to  the  theory 
in  its  wider  claims  and  bear- 
ings wonld  be  'willing  to 
concede  that  the  origin  of 
putrefaction,  at  least,  was 
placed  beyond  dispute.  Dr. 
Bostian's  letter  in  the  Timei 
of  last  Wednesday  causes 
me  to  fear  that  this  admis- 
sion on  the  part  of  those 
whom  he  represents  is  stil 
distant,  and  that  it  was 
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Savana,  and  Tnyara,  14  miles  more,  in  all  47, 
with  one  or  tvro  tidal  locks — no  other.  He 
estimates  this  to  cost  about  34,000,000  dols.,  but 
his  estimates  are  only  for  a  canal  24[t.  deep  and 
150ft.  wide  throngh  the  moantain  or  deep  cat- 
tings.  It  would  be  folly  to  dig  such  a  small 
canal  at  the  present  day.  The  harbours  at  each 
end  will  aooommodare  ships  of  the  largest  class 
■naif  known,  and  at  low  tide  the  depth  of  water 
at  the  month  of  the  Lara  is  50ft.  The  tide 
rises  there  12  to  lift. 

The  canal,  to  meet  the^equirements  of  modern 

commerce  of  all  characters,  shonld,  the  Scientific 

Ameriean    thinks,     be    50ft.   deep    its    entire 

distance,  and  500ft.  wide  at  top,  throughont  the 

earth  or  valley  cutting,    and  at    least   ISOft. 

throngh  the  roonotain   section.      Without  the 

most  wasteful  extravagance  such  a  canal  would 

not  cost   near   100,000,000  dols.     The  actual 

moantain  section  is  not  over  three  miles  long,  the 

rock  is  soft  dolomite,  and  coralline,  limestone, 

and  gravel.  The  climate,  unlike  that  ol  Panama,  is 

comparatively  healthy,  and  there  need  be  no  such 

mortality  as  was  witnessed  in  the  coastructJon  of 

the  rnilioad.     10,000  Chinese  labourers  wonld  in 

five  years  add  another  to  the  great   works  of 

modern  engineering  skill. 

The  Suez  Canal  has  cost  over  80,000,000  dols., 
and  it  is  estimated  to  cost  20,000,000  dols.  mor^ 
to  make  it  what  was  originally  intended — that  is, 


delusion  on  my  part  to  hope 
that  it  was  near. 

A  similar  delusion  msy 
cleave  to  my  judgment 
when  I  say  that  in  a  letter 
which  fills  nearly  a  whole 
olnmn  of  the  Tine»,  Dr. 
Baslian  has  not,  so  far  as  I 
can  see,  brought  forward 
anything  beyond  an  opinion 
affecting,  in  one  way  or 
the  other,  the  position  of 
Professor  Lister.  He  de- 
'  precate9"indireotevidence," 
aud  speaks  of  the  ambig- 
uous experiments  of  Pas- 
teur ;  be  refers  to  the  vir- 
tues of  turnip  infusions  and 
■  to  the  killing  of  germs  by 
heat ;  he  expresses  amaze- 
ment, and  protests  against 
1  ixity ;  be  exhorts,  he 
warns,  be  promises  results 
"  which  will  go  very  far 
towards  the  settlement  of 
the  much-vexed  question 
as  to  the  possibility  of 
spontaneous  generation.' ' 
But  he  successfully  avoids 
offering  the  shadow  of  an 
argument  calculated  to  influence  either  affirma- 
tively or  negatively  the  distinct  issue  raised  in 
my  letter  of  Thursday  week.  Will  Dr.  Bastian 
forgive  me  for  expressing  the  opinion  that  irrele- 
vant writinx  has  done,  ami  Is  likely  to  do,  more 
damage  to  we  cause  of  exact  medicine  than  the 
distinct  statement  of  even  erroneous  views?  In 
the  one  case  we  have  a  definite  error  on  which  to 
place  the  iron  heel  of  logic  or  of  fact ;  in  the  other 
we  are  met  by  a  phantom  which  eludes  both. 
The  question  raised  by  my  letter  lies  in  a  nutshell. 
Either  Dr.  Bastian  denies  the  inability  of  lung 
filtered  air  to  produce  putrefaction,  or  he  admits 
it ;  if  the  former,  he  can  state  his  denial  in  three 
words;  if  the  latter,  I  ask  him  to  explain  the 
fact. 

Philosophical  physicians  have  before  now  ren- 
dered immortal  service  to  the  cause  of  physical 
science  ;  and,  should  the  opportunity  arise  of 
making  some  small  return  for  this  service,  it  is 
n'>t  the  philosophical  phyaioiaa  who  will  scorn  our 
offered  aid.  The  germ  theory  of  disease,  says 
Dr.  Bastian,  "  appertains  most  to  the  biologist  and 
the  physician."  Granted.  But  it  is,  nevertheless, 
true  that  the  very  best  modem  work  connected 
with  this  subject  has  been  executed,  not  by  a  bio- 
logist, not  by  a  pbysioian,  but  by  a  chemist.  Th  is 
is  not  the  opinion  of  chemists  only.  Some  of  the 
most  eminent  biologists  of  the  present  time  speak 
with  no  uncertain  voica  of  the  demonstrative 
force  of  the  experiments  of  Pasteur. 


I  quite  agree  with  Dr.  Bastian  that  there  is  no 
proof  that  the  organic  matter  of  London  air  is 
all  germinal  matter,  I  do  not  believe  it  to  be 
such.  In  fact,  I  have  twice  or  thrice  written  down 
what  the  researches  of  others  make  the  floating 
matter  of  London  air  to  be,  bat  tenderness  for 
the  pablic  has  withheld  the  description  from  the 
press.  In  the  lectnre,  a  report  of  which  yon  did 
ma  the  hononr  to  publish,  it  is  stated  that  "  there 
is  noreq>ite  from  this  contact  with  dirt,  and  the 
wander  is,  not  that  we  should  from  time  to  time 
suffer  from  its  presence,  bat  that  so  small  a  por- 
tion of  it  wonld  appear  to  be  deadly  to  man."  It 
is  with  reference  to  this  "small  portion"  that  I 
described  the  germ  theory  of  diseise.  The  really 
important  point  here  is  that  the  germs  which  are 
mixed  up  with  the  floating  matter  disappear  when 
it  disappears.  Permit  me  to  place  in  a  connected 
form  before  the  readers  of  the  7Hme$  the  "  indirect 
evidence"oa  which,  to  the  surprise  of  Dr.  Bas- 
tian, I  rely.  Schroeder  and  Fastenr  have  demon- 
strated that  air  filtered  throngh  cotton  wool  is  de- 
prived wholly  or  in  part  of  its  power  to  produce 
animalcular  life.  Why  ?  Experiment  with  a 
beam  of  light  answers  the  question  ;  for  while  it 
proves  our  ordinary  air  to  be  charged  with 
floaUng  matter,  the  beam  pronounces  air  which 
air  which  has  bean  carefully  filtered  through  ootton 
wool  to  be  visibly  pure.  There  are  no  germs  afloat 
in  it ;   hence  its  impotence  as  a  generator  of  life. 

Again,  Pastenr  prepared  21  flasks,  each  contain- 
ing a  decoction  of.yeast,  whitji  he  boiled,  in  order 
to  destroy  whatever  germs  it  might  ctmtain. 
While  the  space  above  the  liqnid  was  filled  with 
pure  steam  he  sealed  the  necks  of  his  flasks  with 
a  blow-pipe.  He  opened  ten  of  them  in  the  damp 
still  caves  of  the  Paris  Observatory,  and  11  of 
thera  in  the  conrtyard  of  the  same  establish- 
ment. Of  the  former  only  one  showed  signs  of 
life  subsequently.  In  nine  ont  of  the  tea  flasks 
no  organisfas  of  any  kind  were  developed.  In  all 
the  otiiers  organisms  speedily  appeared.  Pastear 
ascribed  this  unexpected  result  to  the  subsidence 
of  the  germs  in  the  motionless  air  of  the  caves. 
Is  his  surmise  correct  ? 

I  The  beam  of  light  enables  us  to  answer  this 
question  also.  I  have  had  a  obambsr  constructed, 
the  lower  half  of  which  is  of  wood,  and  the  upper 
half  of  glass.  Un  the  6th  of  February  this  aham- 
berwas  closed,  and  every  crevice  that  could  admit 
dust  or  causa  a  disturbance  of  the  air  was  care- 
fully stopped.  The  elsotric  beam,  when  sent 
through  the  glass,  showed  the  air  at  the  outset  to 
be  loaded  with  floatitg  matter.  The  chamber 
was  examined  almost  daily,  and  a  gradual  dimi- 
nution of  the  floating  natter  was  observed.  At 
the  end  of  a  week^  e  chamber  was  optically 
empty.  The  floating  matters,  germs  included, 
had  wholly  subsided,  and  the  air  he'd  nit'iing  in 
suspension.  Here  again  the  ocular  demonstration 
furnished  by  the  inminons  beam  goes  hand  in 
hand  with  the  experimental  result  of  Pastenr. 

Next  comes  Professor  Lister's  obrorvAhlnn 
regarding  the  filtering  power  of  the  lungs.  Turn- 
ing once  more  to  the  luminous  beam,  we  find  that 
it  declares  air  so  filtered  to  be  free  from  floating 
germs.  Hence  its  inability  to  produce  putrefac- 
tion, and  the  aooompanying  manifestation  of  ani- 
malcular life.  Finally,  as  if  to  clinch  the  purely 
scientific  experiments  by  a  practical  result,  we 
find  Profeasor  Lister,  actually  employing  citton 
wool  to  ward  off  the  atmo<pherio  germs,  and,  by 
its  agency,  keeping  a  large  class  of  wounds  sweet 
and  pure.  It  is  this  intimate  welding  togetlier  of 
two  independent  series  of  observations  that  Dr. 
Bastian  calls  indirect  evidence  ;  it  is  my  reliance 
on  snch  evidence  that  fills  him  with  "  amazement" 
In  matters  of  science  I  always  saorifice  the  emo- 
tions, otherwise  I  might  permit  myself  a  little 
amazement  too. 


NEW  LUBRICATING  APPARATUS  KOR  MA- 
CHINERY.—For  nearlr  two  years  an  Invention  baa 
been  praotleally  tested  on  the  Iiancashlre  and  York- 
shire Kallwar,  from  wbich  a  eonstdcrable  savloff  In 
Inbrlcating  materialls  secured.  The  peeullarlty  of  the 
Invention,  which  has  be«n  patented  by  Messrs.  Bauer 
and  Co.,  ot  Stonohester,  oonstsU  In  the  oonstroetlon. 
Id  connection  with  the  axlo-twx,  ol  a  chamber  or 
reoepucle  lor  oil,  nndsmeath  the  axle  Joncnal,  la 
which  a  dtoo,  supported  on  elastic  or  yielding  bearlogs, 
li  partioUy  ImmerMid.  This  diae,  owlnK  to  the  peri- 
phery ol  its  npper  surface  being  pressed  against  the 
axle  Journal,  la  made  to  rotate  when  the  axle  is  in 
motion,  and  a  oontlnuons  supply  ot  oQ  ts  thus  trana- 
mltted  to  the  Journal  and  Its  bearlogs,  the  amooat 
being  noverned  by  a  doctor  or  plate,  provided  with  a 
slot  that  embraces  the  disc,  placed  above  the  level  or 
the  oil  By,thlB  means  a  oooatant  auppty  of  the  lubri- 
cant belnjt  insured,  the  possibility  ol  the  bearings 
getting  hot,  which  often  bapoena  when  the  salve  lubri 
cant  is  employed,  is  prvvented. 


Digitized  by 


Google 


130 


ENGLISH  MBCHANIO  AND  MIRROE  OP  8CIENCK 


fAPBiL  29,  1870. 


LETTERS  TO  THE  EDITOR. 


[We  do  not  bold  ounelTes  reapooiible  for  the  opinion* 
of  our  correapondent*.  Xha  £ditob  ropeclfnUy 
reqiMsta  ibat  all  eommnnieatiaBS  ihoald  be  dmwo 
sp  as  brleflf  as  poulble.] 

','  All  communlcalloiu  (hould  b«  addressed  to  the 
KoiTOR  ot  Um  Khqlisb  Uscbamic,  31,  TsTlstoek- 
street,  CoTcni  Garden,  W.C. 


All  ebeqnes  and  Post  Office  Orden  to  bo  made  pay- 
able to  J.  r  ABSuoBE  Edwards. 


sappo>l  tltloiis  moon  deserfte  a  somplete  orbit  sbont 
its  primary,  and  so  have  oonvtneed  blmeelf  that   it 
hadits  orlKia  and exlsteooe  litliln  ibe  eyepiece  ItscU, 
and  nowbere  else. 
A  Fellow  or  Tire  Rotal  Astronomical  Socibtt. 


DAEK  LINKS  IN  80I/AK  SPECTUUM. 
Sib,—"  T.  a."  sbonld  sute  his  evldenee.  All  I  can 
at  present  say  is  tbat  bis  view  is  opposed  to  all  tbe 
eviatuce  I  know  of.  T'>  ere  are  oertala  chnractprl  sties 
we  sliould  expect  to  find  In  dark  lines,  caaaed  by  our 
own  atmospbere ;  certain  otbers  wa  should  expeot  to 
find  in  (lark  lines  really  belonElnjj  to  the  solnr  spcc- 
tnim.  We  find  sccordinKly  that  tbo  dark  lines  may 
be  divided  into  two  classes— tbo  stmosplierlc  nnd  the 
solar.  Has  "  T.  A."  any  reason  to  show  why  the 
latter  dark  Hnea  ;all  or  any  of  tbem)  sbould  be  placed 
in  tbe  same  category  with  the  lonner  ? 

il.  A.  Proctoh. 


T  wonid  have  every  one  write  what  he  knows,  and 
as  much  as  he  knows,  but  no  more;  and  that  not  In 
(his  only,  bnt  In  all  other  subjects  :  Kor  each  a  per- 
son may  have  some  particnlar  knowled^fc  and  expe* 
rlencc  of  the  nature  of  such  a  person  or  such  a  foun- 
tain, tiwt,  as  to  other  thing-s,  knows  no  more  than 
what  everybody  doet),  and  yet  to  keep  a  clutter  with 
tbis  little  pittance  of  bis,  will  tindertske  to  write  the 
whole  body  ot  pbysicks :  a  vice  from  whence  great  in- 
conveniences derive  their  otigiital. —3Iontaiffnt'$ 
ISnaye. 


THE  TELESCOPE. 

Sir.— "Amatenr"  (2451)  is  confuainK  angular  and 
linear  magnitude,  in  a  way  nothing  short  of  mar- 
vellous. In  Its  existing  form  his'  question  admits  ot 
no  answer  \  bnt  tbe  following  conaiderationa  may 
possibly  tend  to  help  him  out  of  taia  diificulty.  The 
disc  ot  tbe  Sun  subtends  an  an|;le  of  about  it, 
and  32' (as  "Amateur  "  may  discover  by  reference  to 
a  table  nt  Natural  Sines  in  tbo  first  act  of  mathema- 
tical t&l>tea  he  can  lay  his  bands  on),  or  theaineof 
32',  wblcij  practically  coincidea  wltb  the  are.  is  -00113 
ut  the  radius  ot  the  circle  on  which  It  is  measured,  be 
that  of  wbat  size  it  may.  Now  in  moat  books  on 
Optics,  IMn.  Is  taken  as  the  standard  disunce  of 
diatinct  viaioo  ;  multlplyiag,  then,  -0093  by  10'  we  gel 
'093iD.  as  the  lenxth  of  a  line  subtendine  an  anicle  of 
S:'  at  lOin.  from  the  eye.  In  other  words,  if  yonr  cor- 
respondent will  eat  out  a  little  dlac  of  card,  'OO.Iin.  or 
roughly  'lia,  in  diameter,  and  interpose  it  between 
his  eye  and  the  Sun  at  a  distance  of  lOin.  from  the 
farmer,  be  will  find  that  It  wiUJuat  hide  the  Sun  from 
hie  view.  If,  then,  we  mnltlply,  -083  by  40'  we  ahall  get, 
3'721n. ;  or  by  GO,  S  5gin.  as  tbe  apparent  diameter  of 
the  Snn  with  tbe  powers  he  specifies.  This  la  however 
only  true  at  the  one  ttpedjic  distance  of  \Qin.from  the 
tuts  aince,  for  example,  tbe  S'72in.  Image  would  appa 
reutly  ooinclde  with  one  of  16  32in.,or  the  6J81n.  one 
with  another  ot  33"i81n.  if  the  latter  were  removed  to  a 
distance  ot  Stt. ;  and,  so  tar  as  "  Amateur's  "  query,  in 
any  staap*,  admlta  ot  a  raaponee  at  all,  this  must  be 
my  reply  to  it. 

"  a  Urs»  Hlnoris  "  (S467),  tame  pag«.  Is  lary  much 
less  dllficult  to  answer.  Inasmuch  as  "  a  partially 
silvered  speculum,"  and"  a  sinj(lo  plano-convex  lens 
tor  on  eyepiece  "  supply  all  the  conaltiona  needful  tor 
tlie  production  ot  any  amount  of  fog,  glare,  or  indis- 
tinctness, "a  Ursje"  omits  to  say  whether  the 
plane  or  the  convex  surface  of  tbe  single  eye  lens  Is 
turned  towards  the  mirror;  bnt  under  any  clrcura- 
atancea,  bia  friend  ousbt  to  get  some  good 
Huygbenlan  eyepieces  forthwith,  always  supposing 
that  nls  speculum  is  worth  them,  and  have  that  pro- 
perl;  silvered  into  the  bargain. 

I  may  Inform  Mr.  Bagnley  (2W8),  p.  M,  that  any 
optlolan  whatever,  wonla  make  him  a  Kamsden's 
eyepiece.  Slater,  ot  1.18,  Euston-road,  London, 
would  be  a  very  good  man  to  go  to,  were  be  a 
little  lesa  dilatory  ;  or  Baker,  of  !43,  High  Holbom  ; 
or  Hurreli,  ot  Sa,  HItchell-atreet,  St  Luke's,  both 
in  London,  might  be  depended  en.  from  12s.  to 
15a.  would  be  a  fiUr  price  to  pay  tor  it.  Two 
ways  only  occur  to  me  la  which  Ur.  B.  could 
deepen  the  colour  of  his  snn  shade.  Tbe  one  Is  to 
have  a  piece  of  green  glass  cemented  on  to  bia 
present  red  one;  the  ether  la  to  smoke  its  internal 
surface  over  a  candle  The  latter  is  the  more  feaeible, 
aa  tbe  firat  would  render  the  eyecap  Inconveniently 
thick.  It  is  impossible  to  re-eoloar  tbe  gloss,  bnt 
Baker  would  take  it  nut  and  replace  It  witb  another 
of  any  tint  your  correspondent  chose  for  about  a 
sbtlllng. 
A  Fellow  of  the  Botal  Astbosomical  Societv. 


ASTKONOUICAL. 

Sir,— "  Gimel "  (2448),  p.  M,  speaks  as  though  Le 
A'orricr  had  both  computed  the  mass  and  distance  of 
Neptune,  and  made  the  optical  discovery  of  it  as  well 
In  his  own  person  ;  at  leaat  ao  I  interpret  tbe  worda 
"  by  calculation  and  observation,"  whion  he  employe 
In  connection  with  the  name  of  tbe  great  French 
geometer.  Le  Verrier  computed  the  hitherto  unknown 

gloBct's  place  in  the  Heavens,  as  did  Adams  too; 
at  tbe  tormer  commnnicated  tbe  result  of  bis  calcu- 
latioiis  aa  soon  as  be  obtained  tbem,  to  I)r.  Ualle,  or 
Berlin,  and  be,  searching  in  tbe  indicated  region,  at 
once  foond  Neptnne ;  so  that  Dr.  G.  was  what  would 
be  vuliarly  called  the  diicoverer  of  tbe  new  planet. 
"  GImcl "  may  get  some  idea  ot  Adams'*  process  from 
Vol.  IS  of  tbe^'  Memoir*  of  tbe  Boyal  A*tn>iiomlcal 
Society,"  asd  from  the "  Snpplemeat  to  the  Nautical 
Almanae  for  18$1." 

Did  it  never  oocnr  to  "H.  A.  C.''(2i62),  p.  94,  that 
the  very  eircnmatance  of  bia  paeudo  Satellite  of  Venoa 
dUappearlDg  with  a  change  of  eyepiece  was,  in  itself, 
•  very  auspicious  one  7  The  probability  la,  that  had 
he  only  turned  the  240  eyepiece  round  In  the  tnbe 
while  watching  the  planet,  be  would  have  seen  his 


JUMPING  FSOII  A  TRAIN  IN  MOTION. 

Sir,— A  friendly  correspondent  points  ont  what  be 
holds  to  be  a  mistake  in  my  remarks  on  tilts  aubjeet. 
On  looMng  at  my  letter,  I  find  there  i»  room  for  mis- 
conception. I  was  not  referring  to  the  case  of  one 
who  wlshej  (evil-disposed  man  !>  :o  leave  a  carriage 
-  while  the  train  Is  still  la  motion,"  against  the  laws 
made  and  provided  by  tbe  authorities,  bnt  to  one  who 
wished  to  leap  Irom  a  rapidly  moving  train.  When- 
ever it  Is  possible,  it  If  always  well  (as  every  one  knowi) 
to  more  In  tbe  same  direction  on  ttrrafirma  as  in  tbe 
train.  Even  then,  however,  the  motion  with  which 
one  leaves  the  train  is  only  forward  with  reapect  to 
ttrra/rma,  not  with  respect  to  the  train  ;  but  whore 
one  has  to  spring  from  a  train  la  rapid  motion,  snd  la 
quite  sure  of  a  fell,  one  may  escape  broken  limba  by 
leaping  atrongly  in  a  direciien  contrary  to  that  in 
which  the  train  is  moving.  Unfortunately,  one  cannot 
very  easily  do  tbis.  It  la,  however,  useful  to  learn 
that  when  one  is  in  an  open  carriage  and  the  horsea 
run  away,  one  may  effect  an  almost  certain  escape  by 
Bpringing  sharply  from  the  back  of  the  carriage  (anp- 
posing  its  construction  suitable).  I  do  not  apeak  with- 
out: having  tried  the  experiment— not,  indeed,  in  the 
case  ot  a  runaway  trap,  but  from  the  back  of  a  truck 
moving  with  conaiderable  HWlf  mesa. 

One  can  easily  cstabliali  the  general  principle  on 
which  the  matter  dcpenda.  If  any  one  will  amuse 
himself  by  throwing  stones  from  the  back  of  a  car- 
riage, be  will  find  that  after  a  little  practice  he  can 
so  throw  a  stone  In  that  direction,  thnt  the  atone  will 
fall  dead  atill  on  tbe  spot  where  it  dist  touches  the 
ground. 

I  sec  by  your  "  Replies  to  Oorrespondants."  that  you 
think  Mr.  Bcardsley  skunld  be  answered.  With  all 
respect.  I  confess  I  am  of  another  opinion.  I  think 
no  fitutlcnt  of  acience  who  valuer  his  reputation  could 
serionaly  enter  into  discusaion  over  such  pnerllities  as 
those  witb  which  Mr.  Beardaley  has  ailed  n«arly  a 
column  of  your  space. 

It  la  one  thing  to  exhibit  the  evidence  on  which  the 
earth's  figure,  £c.,  depends,  and  quite  another  to  take 
up  the  cbaltenge  which  "  charlatan*  and  enthusiaata  " 
are  ever  ready  to  throw  down.  Surely  your  readera 
must  all  see  for  themx'lres  that  Mr.  Rcardsley's  letter 
needs  no  answer.  If  we  spring  from  tbe  tloor  of  a 
railway  carriage,  we  are  not  forthwith  fiung  aj^aluat 
the  rear  seats.  A  passenger  on  a  rear  seat  would  not 
find  It  more  difllcurt  to  throw  a  ball  to  a  paaacnger  on 
a  front  aeat  than  the  latter  would  find  it  to  return  the 
compliment;  yet  for  Mr.  Ileardaley's  argument  these 
and  all  rbe  thousand  evidences  cferived  from  dally 
experience  mtut  be  forgotten.  The  real  fact  Is.  that  it 
is  not  with  tbe  teachings  of  aatrraomy  he  coutenda, 
but  with  the  familiar  principle  known  aa  the  second 
law  of  motion.  It  would  be  absurd  to  reason  with 
him. 

If  be  were  to  point  ont  any  flair  in  tbe  reasonings 
in  my  paper  on  the  earth,  1  shouK  feel  bound  to  aet 
mattera  atraigbt ;  but  as  a  matter  Of  fact,  he  haa  gone 
out  of  his  way  to  deal  with  tilings  I  have  not  touched 
on  in  my  paper,  conceiving  as  I  did  that  to  explain 
such  matters  to  those  for  whom  tbeEMOLisn  Mecha- 
nic is  primarily  Intended  would  be  to  carry  coals  to 
Newcastle.  K.  A.  Proctor. 


JEJirCi/SffJ/JEC/r.'f.V/CMUTUAL  IMPROVEMENT 
SOCIETIES. 

Sir,— The  letter  ia  lost  Issue  bnt  one,  on  Enolish 
Mechanic  Mutual  Improvement  Societies  has  given, 
no  doubt,  great  eatlstaetion  to  many  snbacribera  of 
our  paper  Msldes  mysolt  The  same  thought  which 
has  been  so  vividly  depicted  was  alio  in  my  mind,  but 
true,  in  a  dormant  atate,  wal  ting,  like  the  worm  for 
the  apring,  to  emerge  from  Ita  cover.  Will  you  there- 
fore allow  me  to  take  a  part  In  the  movement,  and 
propoae  to  the  subscribers  living  in  Manchester  to 
assemble  one  night  this  week,  to  diacnss  fhe  subject — 
namely,  the  formation  ot  a  Mancheatrlan  KncLian 
Hechakic  Mutual  Improvement  Society,  I  feel  con- 
vinced that  much  benefit  would  be  derived  from  ancb 
a  aociety,  and  would  in  some  measure  be  a  reward  to 
our  indc/ntigablc  editor,  in  elTectlog  prosaically  the 
truth  in  tbe  editorial  article,  "Ouraolves  aud  Our 
SubsCTlbera." 

Having  been  fortunate  enough  to  make  arrange- 
ments with  tlie  landlord  of  tlie  Dog  and  Partridge 
Hotel,  I  suggest  that  we  meet  there  on  Friday  evening, 
29th  April,  at  7  o'clock,  when  I  hope  to  meet  many 
anbaerioer*.  A.  Toi.8adbei«,  Manchester. 


WORKMEN'S  INTERNATIONAL  EXHIBITION, 
1S70. 

Sir,— A*  the  In  tercet  In  tbe  Workmen'*  International 
Exhibition  la  daily  increasing,  a  few  worda  upon  the 
■obleot  may  be  aoceptable,  and  perhaps  uaef  nl,  to  many 
ot  your  readers.  'The  following  despatch,  which  has 
been  received  by  the  eooneil  through  the  Foreign 
Office,  win  give  an  Idea  of  bow  warmly  th*  subject  baa 
been  taken  up  upon  tbe  Continent  :— 

"  The  council  ot  thi*  exhibition  have  Teodved  the 


foilowfn?  despatch  through  the  Foreign  Ofllcc  from 
8igiiorVi9eoullVanosts.oaeof  thsltalian  Miniaters  :  — 
'■  Ftoreace.  February  2«h,  1670- 

<  Sir,— Ills  Hsjesty's  Qovammsnt  took  cue  to  gtvo 
the  greatest  possible  publicity  to  the  notices  contained 
in  your  notea  of  the  2i)t.h  Jnne,  8th  of  October,  and 
22iid  ol  Decemljer,  isr.a,  rulative  to  ilic  Worktaen'H  lu- 
ternatlonal  Kxblbliloa,  wUch  is  to  be  opened  lu  X^on- 
don  next  .Tun^. 

'  1  am  glad  to  iRtorm  T*o  tl>*t  the  Idea  of  that  < 
bition  haa  been  most  favourably  received  in  1"  ' 
that  la  the  moat  imporlADt  citlea  of  tbe  kin 
delay  has  taken  place  In  coustituting  iooai  ca 
which    have    spontaneoosly   assumed     ' 
encouraging  it. 

'  The  King's  Government,  on  Its  part,  ba 
manner  reqoeated    the    Consultative   C< 
Provident  Institutlous  and  Labour  to  prepare 
solicit  the  participation  of  our  country  In  tbatexl 
tlon,  and  its  Executive  Committee  has  just  publish 
a  .code  of  regalatlon*,  eopy  of   which  I*  eoeloM 
explaining  the  eovrsa  to   be  folloired  by    ItaUaa 
exhibitors. 

'  You  will  perceive  that  independently  ot  the  mb- 
sidies  which  may  be  voted  by  the  provinceii.  eotn- 
munes,  and  Chamber  of  Comnercc,  or  accorded  by 
private  individuals,  the  exhibitors  are  entitled  to  irra- 
tuitous  trsniport  by  sea  of  the  articles  for  exhibition, 
and  to  tbe  reductions  usually  granted  in  aimllar  oaooss 
by  the  railway  companies. 

'  I  must  add  that  the  King's  Govamment  Intend 
Instituting  an  Italian  commission  In  London,  which 
will  provide  for  th«  reception  and  plaetng  ot  tbe 
articlea  and  for  their  reeonveyanea  to  luly. 

'  I  am  conviueed  that  this  eommiaaion  will  actire 
the  support  of  the  Britlah  authorities  charged  wiib  (bo 
direction  and  regulation  ot  the  exhibition,  and  in  this 
conviction  I  avail  myself,  &e.. 

"(Signed)        ViscoJCTi  VEHoaTA." 

The  following  reprint  from  tbe  Daiiii  \etrs  will  give 
a  good  idea  of  the  inteotions  ot  thi*  exhibition  :  — 

"It  la  intended,  aa  no  doubt  moat  of  our  readers  are 
aware,  to  hold  a  Workmen's  International  ExhibitiOTi 
in  London ,  in  July,  1870.  The  dittlngulahlng  leatutcs 
of  the  scheme  aro— 

"  1.  All  articles  exhibited  will  be  signed  with  tbe 
name  of  the  workman  by  whom  they  are  made. 
"  3.  Inthosemannfaeturesin  which  division  of  labour 
prevails,  workmen  will  be  invited  to  exhibit  specimens 
of  thai  particular  branch  of  work  in  which  they  are 
severally  engsged.     Thus,  for- instance,  a  watch  or  a 
piano  might   be  exhibited,  showing  In  a  complete 
series  the  various  parts  on  which  workmen  are  severally 
employcd.and  the  various  stepa  by  which  it  approaches 
completion.    Kach  workman  will thua  have  the  oppor- 
tunity of  ahowing  bia  skill  In  bia  own  special  depirt- 
ment,  or  of  I  calling  attention  to  any  Improvement 
in  tbe  manner  of  manufacture  be  may  wish  to  intro- 
duce, and  the  public  will  belter  underatAnd  tbe  whole 
process  of  construction  trirough  vrbich  the  completed 
article  has  passed.    3.  Workmen  are  tBviied  to  com- 
bine for  the  production  of  the  aame  article.    lu  all    ' 
caaes  the  article  will  bear  the  workman'a  signatute. 

4.  To  abow  the  various  prooessea  of  mannlacture,  sad 
to  arrange  these  in  such  a  manner  that  the  English 
and  tbe  loreifrn  proceaa  may  be  compared  with  each 
other,  and  lectures  given  in  explanation  of  the  rela- 
tive advantages  possessed  by  Ihe  different  methods. 

5.  In  the  same  way,  for  the  purpose  of  compariaon, 
when  the  manufacturing  process  is  of  such  a  character 
that  it  cannot  be  seen  In  operation,  an  endeavonr  will 
be  made  to  show,  side  by|side,  by  means  of  drawings 
and  models,  some  important  variatiout  In  themethods 
pursued  in  different  eonntrfes. 

"  The  Right  Hon.  W.  E.  Gladstone.  MP,  la  ibe 
president,  supported  by  noblemen  and  gentlemen 
of  all  parties  as  vice-presidents;  tbe  execatite 
committee  conilsts  both  of  men  of  position  aid 
artisana,  assisted  by  a  handsome  guarantee  fund  and 
good  Hat  of  Bubacriptions.  An  agreement  has  been 
made  with  the  Agricultural  Hall  Company  for  tbe 
use  of  their  ball  at  Islington,  in  which  there  la  ample 
room  for  exhibits,  and  which  will  contain  30,000 
viaitors.  Very  conalderablc  progresa  hss  been  made 
not  only  In  this  country,  but  in  foreign  countries. 
Side  by  aide  with  the  contributions  of  our  own  country 
will  be  the  productions  of  the  tVench  artisan,  of  th* 
tbougbtful  (^rmao,  of  the  artistic  Italian,  of  the 
persevering  Dane,  and  of  our  American  oonslm. 

"  Local  committees  have  been  formed  M  Vcaiee, 
Verona,  Florence,  Turin,  and  Genoa.    The  Syndic  of 
Palermo  has  announced  that  tbe  artisan*  of  that  eity 
shall  have  their  contributions  forwarded  to  Loodoa  at 
the  expanse  of  tbe  eommnne.     In  the  Italian  cillea 
Bubacrlptiaua  have  been  raised  to  pay  the  oxpenaes  ot 
transit,  &c.    The  exhibition  has  the  hearty  npportot 
General  Garibaldi.    The  aecretary  otthe  loealcMa- 
mittee  at  Florenee  was  the  gweral'*  intimat*  filend 
and  companion.  Signer  Dolfi,  who  continued  hi*  eJIntt* 
until  bis  lamented  death.    He  has  been  succeeded  by 
Signor  Dassi.  the  president  of  many  workmen's  Insti- 
tutlous.   Tlirouch  the  hearty  exertions  ot  tbe  Right 
Hon.  A.  H.  Lsyard,  the  chairman  of  the  committee  at 
Venice,  and  Hon.  Secretary  Dr.  Errara,  twenty  picked 
Italikn  artisana  will  bo  sent  to  London  to  visit  the 
exhibition,  aud  the  committee  in  London  will  endea- 
vour to  extend   their    visit   to   Mancbeeter,   Leeds, 
BirminKham,  and  the  other  great  centres  of  mtnu- 
tacturea  in  tbia  country.    In  (lermany  committees  are 
being   formed   at   Berlin,     Frankfort-on-tl>e-Maln«, 
Mayence,  Darmstadt,  Offenbach,  Stutgard,  Corrarabe, 
and  Munich,  at  Pcath  in  Hungary,  and  at  Warsaw  in 
Poland.    The  Oaden  contribntiona  will  be  collected  at 
Carlamhe,  and  there  exhibited,  nndlthen  forwarded  to 
London  M  the  expense  ot  the  State.    Tbe  Wnrtemburg 
Ooremment  has  voted  10,000  florins  for  the  nse  ot  tbe 
committee  at  Stutgard,  tor  the  expense  ot  transit,  od 
to  give  aobseription*  to  workmen  d«*lroiu  ot  riaitlag 
the  exhibition.    CommitteCsarealsoIonnedatOapen- 
hagen,  Hamburg,  Rouen,  and  Brussels.    A  very  active 
and  energetic  committee  ia  formed  at  New  Orleans, 
and  contributions  are  promised,  and  Ihe  maautacun 
of  sugar  will  be  extaibitod,as  the  makers  otthl* article 
claim  to  have  reached  a  great  degree  of  perfection. 
The  South  Carolina  State  Agrlcnltnral  and  Mechanical 
Society  hava  pbiced  themselves  at  tbe  head  of  tbe 
movement  In  the  Sonthem  States  of  America.    Tbe 
Earl  of  CitrendoD,  her  Hi^ctty'*  Secretary  of  SMte  for 
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Foreign  AStXn,  tddnnad  a  circular  letter  to  all  her 
Ka]eatf'*  mlnliten,  eaTojrn,  and  oonanls  abroad, 
leqiMitlne  them  to  give  publicity  to  the  ezblbltion, 
and  to  promote  tbe  fDnnstion  ot  commltteea,  and  to 
aartat  iritb  aU  their  laflaaaoa  the  objeew  ot  the  council 
ot  Ibe  exhibition.  Tba  principal  efltaet  ot  this  circular 
baa  bean  toeOBTince  tbeoonneil  tbat  aaaaxplaeea  woald 
have  been  entirely  cxoladed  ontesi  agtleolnnil  aradoee 
and  r*«  material  ated  In  masutactures  wtre  admitted. 
The  aesooil,  therefore,  bare  decided  not  to  exclude 
thoae  aitlolea,  and  through  the  eneriietie  help  ot  our 
«onant>,  asrlonltural  produce,  Ste.,  will  be  exhibited 
from  litraa  (Greece).  Alglera,  Naplei,  Cac Uarl  (Sar- 
dinia!, Hew  Orleana,  Lubon,  San  Franeueo.Corfa, 
Kadeba,  OalTeaton  (Te«a«),  Bio  de  Janeiro,  Mobile, 
Iilma  (rero),  San  Joae,  Ooeu  Rica,  Knrwny,  Havana, 
Para,  Boaarto.  Boevta,  and  Honte  Video.  To  meet 
the  Tifwa  of  the  Boaidaa  OoTemmest  the  council  will 
«ndearoar  to  make  arraoKements  ae  tbat  tbe  arUolea 
«xhlMlad  In  th  Workmen  °a  Exhibition  at  St.  Petera- 
barc  ia  Majr  next  mar  bare  plaee  In  ;tlM  IiOodoB 
KxhiMtion.  Tbe  eoBsaU  alto  bar*  been  In  •ommaal- 
catloa  with  the  French  Goremmeat,  and  they  hav« 
«Tery  reatoo  to  hope  tbat  an  admirable  dleplar  of 
French  workmanahlp  will  be  exhibited.  The  Doka 
of  Argyll,  ber  MaJeatyV  Secretary  of  State  for  India, 
baa  annonnced  that  a  selection  reprcaentlBf;  Indian 
art  mannf  aotorea  akall  be  exhibited,  and  the  expcaaa 
«t  fltting  shall  be  defrayed  by  the  department. 

"  To  meet  tbeaa  vary  energstio  eCorta  made  In  foreica 
coantriea,  aerenty  local  commliteee  Iwre  been  formed 
In  the  United  Kingdom.  As  an  example,  the  olty  of 
Belfast  has  a  Tery  aatlve  committee,  of  whiah  Mr.  W. 
Kirkpatriek  (ot  the  Xarthtm  Hltig  offloc)  Is  the  able 
And  rSlcient  aemtary.  Avery  ample  sobseriptlon  has 
been  raised  to  mtet  tlM  comnt  expenses,  and  to  pay 
part,  or  tbe  wbota^  if  posslMs.  of  the  carriage  of 
articles  to  London.  Tie  cemodttee  baa  also  received 
the  countenanae  aad  support  ot  tbe  lcadio«r  manufac- 
turers, who  liave  promised  to  eive  every  facility  to 
workman  la  tbdr  ■aplajiiM  who  may  express  a 
desire  M  prodoea  artielas  for  tbe  exhibition.  It  is 
hoped  tbat  the  artisans  of  this  country  will  make  a 
most  datsrmioed  eOort,  so  tbat  the  Workmen's  Inter- 
national Kxhibitioa  of  1870  will  not  only  be  a  display 
«f  tbe  best  fbrtlga  workmansblp,  but  an  exposition  of 
the  taliat,  Industiy,  aad  mampulative  ekill  of  tbe 
British  workman. 

"  To  farther  the  ohieeta  of  tbia  exhibition,  tbe  King 
«f  WnrMmburg  baa  direeted  tiiat  bis  name  be  addad 
to  tbe  Um  of  goaraalors  for  tbe  amount  of  £100.  Tke 
PresMent  ol  Ste  Bepnblio  of  Fern  has  direeted  that  all 
tbe  exiieasea  ot  transit  ot  articles  to  tbe  exblbitloa. 


with  the  expcnaea  of  the  (Central  Committee  at  Lla% 
each  as  printing,  poatage  duties,  Ac,  sball  be  detrtyM 
by  the   State.     A  handsome  anbscription  has 


each  as  printing,  i 

by  the   SUte.     i 

forwarded  to  the  hon.  seeretariea  of  the  exhibition  by 
the  British  residents  at  Buenos  Ayres." 

It  has  also  been  proposed  to  open  workshops  ia  thM 
exhibition  building,  and  to  give  prlies  tor  the  highest 
skill  shown  In  the  use  of  varlona  tools. 

In  the  scholarships,  so  generously  given  by  Mr. 
'Whltworth  for  mechanical  science  and  practice,  about 
an  eqaalamoaatof  markaaie  to  be  given  tor  theoretical 
knowledge  and  for  manual  skUL 

Tba  examination  tar  these  •eboIarsUps,  which  Is  to 
teat  the  maoaal  prolciency  of  the  candidate,  eensiau 
ortwopart*.  In  thedrstpartthaeandidateiarequlred 
to  prodoea  oertUleates,  to  exhibit  work  speelatj/ 
exeented  for  tbe  oeoaslon,  Ao.  i  In  tbe  second  part  be 
Is  reqnlrxl  to  show  a  knowledge  of  various  tools,  by 
tbe  performance  of  one  or  more  of  the  following 
pieces  of  work  :— 

The  Axe. 
a.  To  square  np  a  bloek  of  wood  1ft.  long  and  Ha. 


in 
b.  Te  make  a  spoke  for  a  oart  wbeeL 
«■  To  shaft  an  axe. 
d.  To  eat  eat  wheel  ipokea  riady  for  tttlng  Into  nave. 

T%e  Sato  amd  Plane. 
o.  To  saw  from  a  plank  two  pieces  of  timber  3ft 
■mg  and  iiIb.  square  and  plane  them  up  true. 

*.  To  make  a  box  18*  long  x  f  wide  x  f  deep 
Plaafd  np  trne  aad  tbe  Joints  dove-uUed  togetlier. 
J,  L     •.■y   ^'  "^  ?■»"•  "P  ""•  P*™Uel  strips 

The  Bammer  and  CMtel. 

a.  To  chip  apiece  of  cast-iion  4ln,  square  over  on 
«ne  of  Its  snrfaces  ready  for  Ulng. 

♦•  To  cut  eat'of  sheet  iroa  (any  gauge)  a  flgare  er 
I  (tier  or  any  size  from  1' to  C.       '  "  "•       "» 

Theme. 

«■  To  flie  two  sides  of  a  oast^lroa  Inch  cnbe  as  Hat  as 
peasible  with  a  Stabba'  ISIn.  seeond  ent  file,  the  stroke 
of  tba  file  not  being  leas  than  Wn. 

b.  A  wroagbt  Iron  hezai^al  aat  i*  or  1'  to  be  lied 
aptiaa 

&  '>>  aia  «p  two  parallel  atrlpe,  Iroa  or  ateeL 

a.  Ta  file  np  poofcet  aqoara  as  traa  as  possible. 

ThtFVrgt. 

a.  To  weld  or  Join  together  two  piaeea  ot  iron  lln. 
aquaie. 

b.  To  naka  a  pair  ot  smltt's  tongs. 
^  To  make  tba  head  ot  a  hammer. 
4tToaakaaplek. 

<:  T«  make  m.  fin.  chain  with  hook  and  ring. 
J.  To  make  a  borae-tboe  complete. 
«•  '?••'•■  Mid  draw  out  chipping  chlssl  or  dilU, 
sua  aiterwarda  Harden. 

i  To  naka  a  poakat  aqoara. 

s.Ji*i.'^!L*J*PSr*  »'  *•  e«»BiInatIon  that  we  are 
°?'?,.'y''«*",«^-  ,..''•»»  Impressed  with  tbe  soundness 
of  Jn^raent  which  has  led  Mr.  Whltworth  to  give 
weight  to  mannal  aa  well  as  to  theoretieal  profleleney 
in  the  esuilnatioa.  and  It  seema  to  oa  tbat  tbe  forth- 
eoralng  ozUbltlon  woold  offer  to  workmen  of  different 
JfcS^vufci*"  '"'•''•"ng  oppoHnnlty  of  competing  la 
*»«*!•*"•  ■•oof  the  moat  Important  tools, 
-fgldoatbataaka  of  work  raquired  from  eandidaus 
WM.  WmtwoMh'aaehoUrtblM.  many  otiiera  may  be 
enggested,  sneb  aa :— Jolniag— The  potting  together  a 
door  Turnery- To  torn  In  ivory  seven  bdls,  one ' 
antbin  the  other,  tbe  ontar  one  not  to  be  more  than  If 


In  diameter.  £ngraving— To  engrave  on  glass  and 
stone  and  metal ;  the  engraver  working  from  a  copy 
or  Inventing  the  design,  whioh  would  be  required  to 
suit  certain  cireoinstauoes,  to  be  made  known  at  tbe 
time.  Modelling— In  wax,  clay,  leather,  Ac,  the 
designs  to  be  original  and  from  oo|rfea.  Carving— In 
wood  and  stone.  Inlaying— la  metal,  wood,  aad  stone. 
Dsalgninir— or  artlelea  beloBgiag  to  the  textile  trades, 
the  glaat  trade,  the  poredatn  trade ;  tlie  dealgna  to  be 
odipaal,  and  to  snlt  special  eira»mstances  to  be  made 
known  at  tke  time. 

Tbe  ratoa  to  be  observed  by  oxbibltors  are  aa 
f0ll*w«:  — 

1.  Tbe  exhibition  to  be  opeaad  oa  the  7tb  Joly,  1870, 
at  tbe  Agricultural  Hall,'  tsUitgtOB,  London. 

2.  Mo  eharge  will  be  made  tSt  apiMe. 

I.  •paoa  will  be  allotted  to  mAInV"  >>y  the  council 
ottheexhlblUon. 

4.  AU  articles  most  ba  broagbt,  exblbited,  and 
removed  at  tba  risk  and  ezpease  of  the  exhibitors. 

5.  All  packages  arriving  at  the  exhiUtloD  in  the 
abaenee  of  the  exhibitors  or  their  ageou,  will  be 
opened  by  the  servants  of  tbe  oonnctl  with  the  greateat 
care,  but  at  the  risk  of  tbe  exblbltora. 

6.  ArtlclFs  once  exhibited  must  not  be  removed 
during  tbe  eontinnanee  of  the  exhibition,  ezeapt  by 
pennisslon  of  the  oouneil. 

7.  All  property  not  removed  within  seven  days  after 
the  eloae  of  the  exMbMon  will  be  dealt  with  aa  the 
eoancll  may  dlrael. 

a  Exhibitors  may  appoint  pcnoas,  snbjeet  to  the 
conaeH's  approval,  to  take  care  at  articles  exhibited 
by  them,  or  to  explain  them  to  visitors. 

9.  The  council  will  supply  counter,  wall,  and  floor 
space,  but  any  speeisl  fltnngs  must  be  furnished  at  tbe 
exhibitor's  expense. 

10.  In  eases  where  a  number  of  workmen  combine  to 
prodnee  any  objeet,  the  name  of  each  workman  must  be 
given,  aad  tbe  portion  executed  by  each  speoilled. 
j'he  same  rule  will  apply  to  all  articles  exhibited  by 
manufacturers  and  employers,  which  will  be  admitted 
subject  to  this  regulation. 

II.  All  articles  Intended  for  sxblbltlaa  moat  be 
approved  by  tbe  eonnell,  or  such  oOaera  aa  they  may 
appoint,  the  council  reserving  to  themselves  tbe  right 
of  rejecting  any  articles  whioh  may  be  unsuitable. 

It.  All  articles  must  be  delivered  at  tbe  Agricultural 
Hall,  Islington,  between  tbe  20th  of  May  and  the  25tb 
of  Joae,  1870. 

The  Board  of  Trade  are  preparing  a  bill  tor  tbe  pro- 
tection ef  Inventlona  ibowa  at  tbe  esUbltion,  so  tbat 
Inventora  aaad  antntasu  no  fear  ot  ttair  iBiantiona 
being  piratadivUhaattiieir  being  able  to  Wp  them- 
selves, a*  tba  mere  fact  of  the  InveaMon  bung  ex- 
hibited latbla  exhibition  will  be  a  prevMeaal  patent 
In  Itsett  wMbaat  farther  ozposie  or  troaUe  of  ny 
kind  whatavar. 

Tbe  spaoe  alh>tted  to  XagtUh  exbfbtta  to  betaw 
rapidly  taken  np,  aad  the  last  day  for  reoetvlagappll. 
cations  Is  April  2Sth,  so  tbat  Intending  exhibitors  will 
do  welt  to  make  early  application  to  tbo  hon.  secre- 
tarles  of  the  Workmen's  International  Exhibition,  150, 
Strand,  between  10  and  4.  Every  information,  space 
forms,  Ac,  can  alao  be  bad  on  personal  application  to 
tbe  St.  Mark's  Club,  Itt  Brown-street.  Duke-atrcet,  W., 
Iiaodon.  between  7  and  10  pm. ;  or  by  letter  enclosing 
aiamped  directed  envelope  to 

RoBZBT  BcncEsa,  Local  Secretary,  22,  George-ttieet, 
Oxford- street,  W.,  London. 
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VKLOCIPCOBS. 

EQUATIONS. 

Sir,— We  have  had  several  queries  lataly  upon 
quadratic  and  other  eqnatlons.  I  beg  to  forward 
solutions  of  equations  reduelblo  to  qnadrattea.  "Tod- 
hunter,"  p.  171. 

(1.)  3x  +  t^x-l=.o 


3x  -  1  = 
9t»-  tx  +  X 
»x«-  lOx  =  • 
V>x 
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Sir,— Tbe  many  erroneoua  notloaa  that  prevail 
among  inventon  in  regard  to  this  form  ot  locomotion 
will  ever  prevent  its  general  adoption.  Hie  toremoat  of 
which  is,  that  speed  caaoot  be  obtained  wltboot  great 
expenditure  ot  the  moving  power,  as  axiom  trae  In 
regard  to  atatlonary  mechanlea,  but  one  that  baa  no 
place  with  locomotive  vehicles. 

The  great  obstacle  of  rough  roads  Is  best  overcome 
by  excessive  speeds,  not  by  slow  motion  and  main 
force,  especially  aa  muscular  strength  will  endnre  for 
a  tar  longer  period  with  slow  than  rapid  motion 

In  all  the  velocipedes  and  bleyelesnowlnuse.tbe 
only  gala  In  speedover  an  ordinary  walking  paoe  is  the 
diflorenee  between  the  drenmfereBoe  ot  (he  driving 
wheel  and  tbe  waikinc  tread,  so  that  in  (Mder  to  gain 
a  speed  of  more  than  far  8  ■Das  an  baur  ab  Impossible 
rapidity  of  muscular  aaUea  Is  taqulied.  an4  until  from 
li  to  20  mllea  and  aparatda  be  poaaibis,  velocipede 
riding  will  never  beeona  gaoerally  a  node  of  loeemo- 
tlon.  Fortunately,  wa  are  now  !•  poaKssion  ot  a  - 
means  at  obtaining  any  rata  ot  speed,  Iimlled  only  by 
the  realst^ce  ot  the  atauophere  at  high  velocities, 
with  dew  muscular  aatlaa.  Bv  tbe  mm  of  india- 
rubber  tires  alt  carriages  ^a  rendered  independent  of 
bad  roads.  Tbe  tiraa  nan  not,  boirever,  be  In  tbe 
form  of  thin  platee,  at  paaposed  by  the  "  Phantom  " 
Wheel  Oanpany,  bnt  mart  have  a  depth  of  between 
two  or  Ihrte  inches  la  order  to  be  effectual.  Also  In 
multiplying  tbe  motion  ef  tbe  treadles  by  a  wheel  and 
pinion  in  the  proportion  ot  four  or  six  to  one,  stout 
indla-rabber  tirea  to  both  wheel  and  pinion  will 
prevent  all  clatter  and  frIctioD,  wlien  witb  4ft. 
driving  wheels,  loose  on  their  axles,  80  miles  may  be 
readily  attained,  while  tbe  muscular  motion  of  the 
drivers'  legs  wlU  only  be  equal  to  tbat  of  walking  at 
the  rate  oftwo  or  three  miles  In  the  same  period.  The 
universal  up  and  down  vertical  tread  Is  alao  a  great 
mistake,  for  It  can  only  be  eonmared  to  mnnlng  np  tbe 
Monument  stain  with  balf-a-nnndred  on  onet  baek ; 
whereaa,  if  the  strength  of  the  lege  be  uaedln  tbe  borl- 
tantal  position  It  Is  found  to  be  equal  to  a  one-hor«e 
power.  For  a  strong  man,  such  as  Topham  of  tbe  last 
century,  and  many  others,  have  sncressiully  withstood 
tbe  pull  ot  a  brewer's  drav  horse.  Some  Inventora  put 
forward  the  absurd  idea  that  the  weight  alone  of  the 
driver  should  actuate  the  propnlsloti.  Otbera  again 
would  use  both  legs  and  arms  ;  In  fset  all  the  muselea 
ot  the  body  at  tbe  same  time,  rapidly  producing  an 
exhaustion  that  no  human  frame  could  endure  tor 
many  minutes. 

It  is  scarcely  neeetaary  to  allude  to  the  trotting 
velocipede,  or  Uiat  moat  glaring  absurdity  of  propul- 
sion by  Means  ot  a  spTnl  spring,  patented  by  M. 
Ferdinand  Constant  Colney,  ot  Farts,  who  makea  tbe 
additional  blunder  of  after  having  obtained  eirenlar 
motion,  introducing  tbe  crank  system.  His  spiral 
spring  wonld  require  a  considerably  greater  power 
to  wind  It  np  than  woald  be  required  to  propel  the 
carriage  direct.  A  ligbt  earriage  tor  St)  miles 
an  hour  witb  slow  treadle  movement  Is  figured  and 
described  in  a  former  number  of  the  Enolish  Me- 
I  cnARic,  under  the  title  of  tbe  "  Velooitere." 

Hehkt  W.  EsTXtBT,  Heading. 
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SLATER'S   ELBfTTBO-MAGNBTIC   UACHIinCS. 

Sib.— A  daaoriptlon  ot  Mr.  Slater's  newly-patented 
eleetro-mngaetle  maehine  may  probably  Intereat  your 
readera,  ao  I  aend  an  abetraet  ot  tbe  speoifioatlon. 
The  aald  laventioa  relatea  more  particularly  to  varlona 
improvements  In  the  ooostraetion  of  eleetro-magnetie 
maebloee  as  motors,  and  In  the  conttrnotlon anainode 
or  exciting  batterira,  and  In  tbe  q>pUeatiOB  of  such 
moton  and  batteries  to  varlona  aselul  purposes. 
These  improvamenu  ooBslst,  flratly,  in  tbe  eonatroc- 
tion  and  arrangement  of  eleetro-magnetie  machines, 
and  lln :  traaamlttlag  tbe  force  c£t8ined  through 
tbeae  improved  batteries  aad  magnets,  and  rendering 
snob  ibree  available  for  nsetnl  parpoaea  either  thro<igb 
a  reeiproeatlag  or  nlaUve  movement.  Mr.  Slater 
eoaatraeu  hia  aagset  ol  the  form  ahown  In  Fig*.  1  or 
Si  Fig.  1  it  of  the  borte-aboe  Ibrm,  cinalar  In  sec- 
tion, But  awelled  oat  at  tbe  polea  of  the  magnet  at  tbe 
end  ot  each  limb,  to  a*  to  give  a  greater  surface  for 
tbe  armature  to  work  ou.  and  otherwise  for  tbe 
Increasing  of  the  surface  of  the  armatureand  power  of 
tba  magnet  A,  Ai,U  the  magnet  either  made  of  solid 
wroagbt  iron  and  circular  in  section,  or  aa  in  Fig.  2 
built  of  seetione  of  flat  soft  wrongfat-lron  plates,  but 
alao  swelled  out  at  the  polea  of  Ue  magnet  Kl^er 
one  magnet  is  used,  aa  in  Fig.  8,  or  more  than  one  (in  a 
aeries)  aa  in  Fig.  4.  Inereaaiag  anbatanee  ao .  aa  to 
obtain  a  greater  attractive  foroe  for  the  armature  to 
be  attraeted  against  by  tbe  "  moment  of  foree  "  alter- 
nately. B  Is  tbe  armatare  of  a  eompoaad  feim  bailt 
np  of  a  series  of  wronght-lron  platee,  aa  ahown  In 
section,  FIgt.  1,  S,  4,  (.     Tbe  oater  edge  of  the  arma- 
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SLATER'S  ELBCTRO-MAGNBTIC  MACHINK8.— (See  previous  page.) 


tore  work!  on  the  outer  ediie  of  tbe  poles,  or  nearly  w>, 
of  tbe  ma^ruet,  and  not  abtolately  In  contact  wben 
railed  ftom  tbe  polei,  an  shown  at  C,  Tig*-  3,  4,  and 
S ;  taeh  end  of  the  armature  baring  Jonrnals  D  to 
work  on,  to  ke«p  It  always  In  Its  proper  position,  so 
that  tbe  beel  of  the  armature  may  be  nearly  Into  con- 
tact at  all  timea  with  the  poles  when  raised  from  the 
magnet.  Attached  to  each  of  tbe  armaturea  are  levers 
E  and  K',  to  eommunlcale  tbe  electro-ealvanle  force 
from  the  armature  to  tbe  eonneotlnfi:  rods  F,  F>,  thence 
to  the  orauka  G,  O*.  which  are  attacned  to  the  running 
•haft  H,  on  to  which  Is  affixed  fly  wheels  I,  so  as  to 
maintain  the  momentum  of  the  macblne.  There  is 
an  arrangement  on  tbe  main  shaft  or  on  a  separate 
shaft  drivro  by  tbe  former,  on  wlilch  Is  placed  "  com- 
muulors  "  of  metal  J,  J>,  which  revolve  with  tbe  shaft, 
and  on  which  the  conducting  wires  K,  K',  form  the 
battery  work,  or  In  other  words  are  in  contact;  but 
on  these  revolving  discs  or  commutators  are  Inserted 
pieces  of  Ivory  or  any  non-condncior,  so  that  as  tbe 
"eommntators  '*  or  "  discs*'  revolve  tlie  force  from  tbe 
battery  is  laid  on  to  tbe  magnet  wben  the  armature  Is 
raised  to  ttio  angle  required,  and  when  attracted 
.  downwards  the  wire  passes  on  to  tbe  non-conducting 
surface  and  releases  tAe  armature,  when  It  Is  raised  to 
tbe  position  C  again,  and  so  on  in  succession  for  any 
number  of  strokes  per  minute.  By  this  repeated  laying 
on  and  taking  oft  tbe  force,  tbe  armature  B  rocks  up 
and  down,  tbe  faces  of  tbe  armature  coming  Into  con- 
tact alternately  with  the  faces  or  poles  of  tbe  magnet, 
producing  tbe  reciprocating  movement  as  described. 
The  power  of  tbe  machine  Is  Increased  in  a  ratio  not 
yet  ascertained  In  practice  by  tbe  introduction  of  the 
oomponnd  armature,  bat  It  baa  been  fonnd  to  be  so 
material  that  the  solid  iron  armature  has  teen  aban- 
doned In  eonsequenoe.  In  transmitting  motion  to  tbe 
crank  shaft  from  tbe  armatars  B  through  the  lever 
E  and  connecting  rodi  F  and  F',  it  wiU  be  readily 
seen  that  tbe  crank  Is  in  Its  worst  position  for  the 
transmission  of  dynamic  force  to  the  rotative  shaft  at 
the  time  wben  the  armature  is  receiving  In  greatest 
attractive  force  from  tbe  magnet,  but  In  order  to 
obviate  this  difflculty  the  connecting  rods  are  made  of 
an  elastic  material,  either  of  caoatebono,  or  of  helical 
springs  of  steel  wire,  aa  shown  In  Fig.  7,  bnt  supported 
with  extending  sleeves  in  tbe  inside  In  secttoiA  like  a 
telescope  slide,  so  that  wben  tbe  armature  closes  on 
tbe  magnet  and  tbe  force  is  disoonneeted,  tbe  connect- 
ing rod  will  Msnme  Its  normal  length  agalu  before 
passing,  or  at  tbe  time  of  passing  the  lower  centre  of 
tlio  anirle  nf  00°.  The  branches  of  the  magnet  sre 
colled  left  Slid  right  with  ita  equivalent  of  Insulated 
copper  wire,  so  tnat  aaeh  end  of  tbe  horse- shoe  may 
have  Its  opposite  polarity,  the  ends  of  these  wires  L,  L' 
are  attaebed  with  the  negative  and  positive  poles  of 
tbe  Improved  battery.  Electro-magnttic  force  In 
electro-magnets  of  this  kind  Is  doe  to  the  Induction 
current,  which  the  development  and  dissppearaoee  of 
the  magnetism  of  an  Iron  core  Indicated  by  tbe  Insu- 
lated spiral  surrounding  It,  which  is  termed  excited 
magnetism.  Uueb  depends  also  on  tbe  area  ol  tlie 
section  and  faeea  of  the  two  ends  of  tbe  limhe  of  the 
borse-sboe,  which  are  the  poles.  In  bis  Improved 
magnet  Mr.  (Slater  swells  out  the  end  of  such  limb  of 
tbe  magnet  at  the  poles,  as  shown  In  Figs.  1, 2,  3,  4  and 


5,  so  OS  to  increase  the  surface  of  thepolea,  and  also 
allow  more  attractive  force  and  surface  frr  tbe  arma- 
ture to  work  against  lie  alM>  constructo  u  niugle 
machine,  aa  shown  in  Fig.  8,  where  a,  a,  is  the  frame 
or  support  of  the  machine,  A  the  magnet,  B  the  arms- 
tore,,  and'lever  £,  the  conneeiing  rod  F,  and  the  fly 
wheel  I.  Tbe  eommutator,  or  disc,  for  laying  on  and 
off  tbe  fluid  from  the  battery,  may  be  placed  on  any 
convenient  part  of  the  maoblne. 

Another  form  of  working  a  double  compound  arma- 
ture Is  shown  in  Fig.  5,  where  tbe  msgnets  A,  A,  are 
plaeed  horizontal,  or  nearly  so,  and  the  armature  B 
works  between  them,  and  tbe  leverage  for  tbe  conneet- 
log  rod  d  to  transmit  the  power  Is  taken  off  at  tbe 
point  e,  so  that  tbe  armature  vrould  rock  on  tbe  bearing 
or  Journal  D. 

In  regolaltng  the  action  and  velocity  oi  such 
maehlnee  to  solt  various  loads,  a  governor  of  very 
simple  eonstmction  Is  used,  by  placing  a  small 
plunger  "cataract"  governor  between  tbe  battery  and 
the  magnet  or  magneta,  soob  machine  to  have  a  valve 
at  the  bottom  aa  the  plunger  ascends  to  let  In  fluid 
from  tbe  small  rislem,  tbe  regulator  being  a  valve  or 
tap  to  let  the  water  out  slow  or  fast,  as  the  ease  may 
require.  This  will  act  on  a  small  mercury  bath  in 
which  the  conducting  wire  Is  immersed,  the  Immer- 
sion being  rvguluted  by  the  govornor  as  before 
described,  wliicb  regulates  the  speed  in  proportion  to 
the  load  on  the  machine  at  the  time. 

In  his  Improved  battery,  and  also  improvements  In 
the  manner  of  using  sooh  batteries  with  one  or  more 
cells,  as  shown  In  section  Fig.  8,  At.  Slater  uses 
excltanta  dlSefentMftmi  those  oommonly  need,  espe- 
cially when  a  oniform  eorrent  is  reqoued.  As  the 
Bonsen  iMkttety  it  of  similar  eonstmction.  It  will  be 
neoessary  here  to  explain  tbe  difference  between  bis 
improvra  battery  and  that  of  tbe  former.  Instead  of 
osing  zincs  in  the  outer  cells  and  carbon  In  the  Inner 
oells,  he  uses  soft  Iron  plates  or  cylindors  in  the  outer 
cells  in  combination  with  bis  improved  method  of 
exciting  sueb  metals  as  described.  At  the  same  time 
be  uses  the  carbon  In  tbe  Inner  cells,  but  with  a  diffe- 
rence also  in  his  exciting  solution  as  described.  Tbe 
excitant  he  prefers  is  a  saturated  solution  of  nitrate 
of  soda  or  nitrate  of  potash.  The  former  is  found 
best  and  cheapest.  In  this  solution  the  plates  of  iron 
(if  a  battery  of  flat  plates),  or  cylinder  of  iron  (if  for 
cylindrical  cells)  are  placed  In  the  outer  aolutioif,  aa  in 
section  Fig.  8.  Tben  thecarbonorgrapbite^  is  plaeed 
within  the  porous  cell  h,  which  c«l  contains  nitrous 
add  of  tbe  speolfle  gravity  of  rflO,  or  any  weaker  fluid 
oontaining  In  selutlon  nitrous  or  nitric  add ;  but  the 
stronger  acid  Is  preferable.  The  acid  in  tbe  porous 
cells  A  should  be  about  Iln.  higher  than  the  solu- 
tion In  the  outer  cells  In  which  the  Iron  cylinders  are 
placed.  The  inflltratlon,  or  exos,  or  endosmosis 
process  through  tbe  porous  tubes  or  cells  A  kerps  the 
outer  solution  containing  nitrate  of  soda  constantly 
supplied  with  acid,  preventing  it  from  becoming  alka- 
line. When  tbe  iron  and  oaroon  are  properly  exdted 
in  their  cells,  tbe  constant  action  of  tbe  battery  can  ho 
maintained  by  adding  about  one-slxtb  to  one-third  of 
fresh  nitric  or  nitrons  scid  daily.  This  partly 
exhausted  add  solution  is  mixed  with  the  nitrate  of 
soda  and  used  for  exciting  the  iron  in  the  outer  cells, 


addlng'a  small  quantity  daily  in  accordance  with  the 
amount  of  work  done. 

Another  method  of  componnd(ng  a  nseful  excitant l» 
by  uf  log  nitrous  and  muriatic  acids,  tbe  former  of  til* 
speclflo  gravity  otl'60,  and  the  latter  about  1-200,  In 
equal  proportions  (by  measure)  to  be  used  In  tbe  carbon 
cells,  and  tbe  nitrate  of  soda  as  belbre  described  in  the 
outer  cells.  Or  a  very  powerful  current  Is  generated 
when  nitric  or  nitrous  adds  are  nsrd  alone  or  com- 
bined with  sulphuric  or  muriatic  acids  In  small  pro- 
portions in  thL  oells  with  the  carbon,  and  dilute  nlirie 
add  Is  used  in  tbe  outer  cell  with  the  iron.  When  tbe 
nitrate  salts  are  not  used,  nitrlo  add  is  used  in  the 
outer  oells.  The  flitratlon  through  the  poroua  oella 
will  keep  tbe  outer  excitants  for  the  iron  nearly 
oniform  in  strength  until  tbe  Iron  solution  Is  almost 
of  a  pasty  consistency.  Where  great  Intensity  Is 
required  In  batteries,  especially  for  telegrapble  pur- 
poses, tbe  saturated  solotlon  of  nitrate  of  soda  or 
potasn  only  is  used  both  Inside  and  outalde  of  tte 
porous  eeUa  Forthermore,  If  an  Increase  of  power  la 
required  without  adding  to  tbe  number  of  cells  In  the 
proeesa  of  working  In  any  especial  <;aae,  then  to  tbe 
nitrate  of  soda  solution  In  the  porous  sella  is  addeJ 
about  one-tenth  part  of  weak  acetic  add  or  common 
vinegar.  D.  F.  K. 


COMBINED   FUNCHmO,    SHBARINa,   UP8KT- 
TING,  AND  STRKTCHINC  MACHINE. 

Sin,— I  send  you  drawings  of  a  very  ingenious  and 
useful  little  maehlne  of  American  origin,  which  haa 
been  lately  Introdnoed  into  this  oonnlry  byMeearSk 
Towle  and  Harding,  of  98,  Newgate-stieet  This  ma- 
chine, which  is  oonstmeted  by  Hesara.  Reed  and 
Bowen,  of  Boston,  U.S.,  is  intended  for  sliearina, 
panobing.  bending,  and  shrinking  or  stretching  tires 
or  hoops,  and  wben  eonaimeted  m  tbe  form  ire  illus- 
trate Is  adapted  for  being  worked  by  hand  power.  Tbe 
machine.  In  tact,  although  caoable,  wben  worked  by 
one  man,  of  cutting  easily  bar  iron  z^in.  by  {in.  or  4in. 
by  |ln.,  weighs  only  3u01b. 

Referring  to  Flg.I,,1t  will  be  seen  tbattbe  main  frame 
A  of  the  machine,  oonslstlng  of  the  two  sldea  and  the 
tep  and  bottom  is  cast  In  one  piece,  the  cam  B  being 
plaeed  between  the  two  sides  and  bung  on  the  pin  C. 
Tbe  first  lever  D  works  Into  this  c«m.  ud  is  bung  on 
tbe  pin  B,  tbe  knife  F,  for  shearing,  being  attached  to 
this  lever  and  the  knife  F'  to  the  main  trams  A,  The 
second  lever  G  Is  oonneeted  to  the  first  lever  D  by  tbe 
straps  H,  and  to  tbe  main  frame  A  by  the  straps  H<. 
The  third  or  band  lever  I  la  oonneeted  to  tbe  lever  G 
by  the  straps  J,  and  also;  to  the  main  frame  A  by  tbs 
bolt  K.  Tills  forms  a  very  powerfnl  arrangement  of 
levers,  giving  with  :001b.  on  the  hand  lever  a  pressure 
of  over  69,()0OIb.  on  tbe  shears  and  72,00Ulb.  on  the 
puneb.  The  straps  U,  H',  and  J  are  in  paira,  one  on 
each  side  of  tbe  maehlne. 

The  operation  of  shearing  Is  perfbrmed  by  pladng 
tbe  metal  to  be  cut  between  the  knives  F  and  F',  and 
tben  bearing  down  on  the  hand  levar  I.  The  tlr» 
shrinker  and  stretelier  consist  of  a  block  li,  which  la 
part  of  the  main  frame  A.  On  the  back  of  this  block 
there  ia  a  projection  H,  against  whieh  the  tire  rests, 
and  which  la  provided  wiui  teeth  at  tbe  end  so  as  to. 
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keep  tbe  tire  from  ellppiDK :  there  !■  >1m>  a  morablc 
Uoek  N,  wbloh  hu  •  »imU&r  projection  O,  snd  which 
U  alio  provided  with  teeth  In  the  K&me  mioner  aa  the 
other.  The  movahle  block  K  hu  %  >ooth  P  on  the 
nnder  tide  working  down  into  the  cam  B.  and  Umoved 
la  the  operation  oiahrinkine  a  tire  b;  the  hand  lever 
I.  Upon  each  of  the  bloeka  L  and  N  la  a  toothed 
eoeentrie  Q,  for  tbe  purpow  of  hoMlsg  the  tire  while 
tbe  Uoek  N  i*  belnr  carried  towarda  tho  bloek  L.  The 
opcfMlon  of  atretoEtnf  a  tire  la  performed  br  rerera- 
log  tke  eeceatrioa  Q,  aod  tairyiag  the  lerer  ue  other 

Tbt  pnocb  ioeket  B  i«  oonneoted  to  the  earn  B  bj  the 
pla  S,  and  pa«aea  tbronch  the  gold*  T,  the  die  belDg 
eoDllDed  In  the  main  frame  A.  The  operation  of 
'•  goBaaiae"  oreattlnit  between  tbe  teeth  of  aawa,  la 
perfbrmeabjr  a  psoeb  and  die  made  eapeoialljr  for  that 
parpoee.  A  Kalde  V  la  caat  on  the  main  frame  A,  ao  ae 
to  keep  tbe  lerer  D  from  being  forced  ofl  in  the  opcra- 
tton  of  eattlng.  noally.  a  eoncare  projection  W, 
wbloh  la  eaaton  the  main  frame  A,  projecta  abant  3ln., 
and  aeorreapoDdiOK  convex  proieetian  Xla  cart  on  the 
lever  D.  Toaie  parta  are  need  for  bending  Iron  Into 
any  loialrad  form,  and  they  form,  according  to  Eh/'i- 
ntritif,  a  naefhl  addition  to  a  very  uaefU  machine. 

B.O. 


COTTON  sriNNraG. 
Sn,— Aa  no  one  baa  taken  tha  tronbla  to  eolighten 
"  Ibiaelator,"  ^  1»27,  March  4, 1  wiU,  with  year  pur- 
mlaakni,  endeavour  to  do  ta    He  aaca  for  an  expla- 
■aUon  of  the  ana  and  planet  wheel*,  cone,  and  revera- 
ng  motion  oOHlggina  a  roving  frame.    The  object  of 
tbe  cone,  or  what  la  better,  eonea,  la  to  give  lo  the 
bobbin*  a  conatant  dreomferentlal  apeed,  or  velocity 
of  periphery,  ao  that  they  may  "  lap  "  up  the  roving 
yarn  at  the  aame  rate  aa  the  rollara  deliver  It,  aa  the 
dlaoelerof  the  bobblna  la  eonatantly  Increaalng  from 
"empty  "  to  ■■  fall."    I  anppoae  he  will  know  that  the 
yam  la  "I^iped"  aronnd the  bobbin* by  tbe"flya  ;"lf 
ao,  be  wlU  aee  that  if  the  bobbin*  "  lead  "  the  fly*,  a* 
they  are  now  generally  made  to  do,  their  apeed  of 
revDlotion  mast  be  ntarded  in  proportion  aa  their 
dlaaaMriainaraaaed,  bat  It  they  Up  It  iip  by  "drag- 
ging" behind  the  II ya,  then  their  apeed  most  be  In- 
'  in  the  aame  ratio.    Now  aa  the  oonea  have 


an  ordinary  evil,  bat  aa,  obvlonaly,  Ihia  cannot  be  done 
by  any  direct  action  of  gearing,  aince  the  bobblna  re- 
quire a  varying  apeed,  and  the  aplndlea  and  rollera  an 
nnvaryingione,  aomo  aort  of  mechanical  contrivance 
moat  intervene  betwixt  the  gearing  of  the  aplndlea  and 
the  bobbin*,  that  will  give  to  the  bobbin*  the  varying 
apeed  they  require  with  the  necesaary  trnthfulnea*, 
Thl*  contrivance,  then,  la  the  ann  and  planet  wheela, 
regulated  by  the  conca  nod  atrap-rack.  Let  "  Excel- 
*lor**  look  at  the  aketcb,  and  be  will  aee  that  the 
aplndle*,  bobblna,  and  rollera  are  all  driven  by  poaltlve 
gear*  ttam  the  driving  ahaft.  The  wheel  I  (aun 
wheel)  give*  motlou  to  the  wheel  2  (Internal  wheel), 
this  earriea  It  to  4  (boaa  wheel),  and  ao  on  it  eoea  to  the 
bobblna,  5.  Now  comes  the  disc  wheel  3,  wbteh  carries 
the  Internal  wheel ;  If  this  wheel  be  held  stationary, 
the  veloeltiea  of  1,  2,  and  4  must  evidently  be  equal, 
but,  on  tbe  other  hand.  If  motion  be  given  to  the  diac 
wheel  S  In  an  opposite  direction  to  that  of  the  aan 
wheel  1,  then  the  iDteraal  wheel  will  Im  driven  Joat  aa 
much  faater,  go  alao  the  "  boaa  wheel "  4,  and  the 
bobblna    ThU  opposite  direction  is  given  to  the  dlac 


their  extremes,  in  proportion  :to  the  bobbin,  empty 
and  tall,  I  dare  aay  •'  Excelaior  "  has  wondered  what 
tba  *an  and  planet  wheels  were  for,  aa  at  llrat  dght  It 
"——  that  a  properly  adjoitad  inotion  might  be 


wpsan 
nvento 


en  to  the  bobbin*  directly  from  the  cone*— Zc.  by 
tha  canes  being  made  to  drive  the  bobbin*,  and  their 
apesdadjuated  by  a  "strap  rack."    However,  a  little 
mors  consideration,  or  what  will  teach  a  man  far  more 
PP"™)!'*  little  experience,  win  soon  show  that  If 
'5?.fP*?'  *'  the   bobbins  be  not  very  exaetly  and 
posltlTely  adjnsted  to  that  of  the  rollera,  the  quality 
Of  the  roving  will  soffer,  on  one  band  from  attenna- 
Hoo,  oa  the  otbarfirom  "latrging"  aronnd  the  fly-top. 
«  was  formerly  a  matter  of  great  dlBlculty  to  regnUta 
toe  speed  of  the  bobbins  of  the  roving  frame,  a*  it  wa* 
done  by  what  wa*  called   a  "  diffnential  rack  and 
frieUon-pUte,"  the  reaulu  of  the  adJnstmenU  being 
fanerally  rather  too  dltferential.    Bat  thla  difflenlty 
waa  at  laat  overcome  by   the  introduction   of  the 
.«*<•. and    aun  and     planet    wheel*,"    the    work- 
ing:   and    object    of    which    I    will     now    try    to 
Bake    "Sxcolsior"    understand.    He  will  see  that 
il    motion    could    be   given    by  positive  gearing  to 
the  spindles,  bobbins,  and  rollers  from  one  strap,  the 
iOngoUrltles  of  speed  irom  "  allpping  "  would  be  only 


wheel  when  the  bobblna  "  lap  up  "  by  "  leading,"  but 
when  they  do  ao  by  "  draggini;,''  then  the  direction  of 
tbe  diac  la  tho  aame  aa  that  of  the  aun  wheel,  and  the 
reauit  is  a  aubtraction  of  velocity  from  tbe  internal 
wheel,  &c.  Suppoae  ihe  rollera  "turn  out"  3ln.  of 
yarn  while  the  aplndlea  make  0  rtjvolution*.  If  the 
bobblna  be  3in.  in  circumference  it  la  evident  they  will 
require  to  make  10  rcvolutiona  In  the  same  time  aa  the 
aplndlos  make  S,  in  order  that  they  may  lap  up  the 
31n.  of  yarn  delivered  from  the  roliera.  Huppoae  thia 
tobetbeeondlllou,  then,  that  la  required  at  the  csm- 
menoement  of  the  "act,"  and  that  the  " disc  wheel " 
gives  this  one  extra  turn  to  tha  bobbins,  either  by  one 
revolution  of  Its  own,  or  whatever  part  of  one  the 
armsgementof  gears  may  require.  With  the  cone  strap 
driving  at  the  fastest  end  of  the  cone.  It  will  be  ovIdCNt 
to  "  Kxoelalor,"  if  the  ejstremea  of  the  cones,  aa  I  said 
before,  correspond  to  thoae  of  the  bobbin  empty  and 
full,  that  the  speed  of  the  bobbin  can  be  regulated  with 
greatest  nicety  by  causing  the  strap  lo  move  forward  a 
proper  distance  for  each  layer  of  yarn  that  add<  to  the 
diameter  of  the  bobbin,  aa  the  real  weight  of  driving 


the  bobbin  1*  given  directly  by  the  gears  1,  2,  and  * 
from  the  driving  shaft,  so  that  the  amall  amount  oi 
power  reoulred  from  the  cone  atrap  by  thia  arrange- 
ment renaers  it  as  near  a  poaitive  in  its  action  as  needs 
be.  Tbe  reversing  motion  Crimea  from  the  same  source, 
it  regulate*  the  up  and  down  motion  of  tbe  "  lifter,' 
upon  which  the  bobbins  rest,  in  order  that  the  yarn, 
mav  be  eolled'npon  them  In  a  proper  manner— i.e.,  the 
coil*  laid  side  by  side,  Tbe  changes  of  direction  are 
given  by  the  bevel  wheels  7,  the  one  being  thrown  out 
of  gear  as  the  othrr  is  thrown  in,  and  ta  brought  about: 
by  meai^a  of  a  lever,  one  ena  of  which  la  lifted  up  or 
preaaod  down  by  a  alottod  fixture  attached  to  tho 
"  lifter,"  which  ia  alao  connected  In  a  aultable  manner 
to  the  atrap  rack,  no  that  Its  fulcrum  ia  brought  nearer 
the  end  at  everv  change,  and  by  this  means  It  eaosec* 
the  "  litter's"  turection  to  be  changed  a  little  earlier 
for  every  layer  of  yarn  that  guea  on  the  bobbina,  and. 
as  gives  the  required  taper  to  the  endi.  I  hope  now 
that  I  have  given  "Excelaior"  anch  Information  a* 
will  enable  him  after  a  little  further  inipection  of  the 
fraiheltaelf,  whilat  working,  to  underatond  that  very 
Ingenlona  device,  the  sun  and  planet  motion.  I  have 
trfid  to  be  aa  plain  as  I  could,  so  that  what  I  have  aaldf 
msy  be  understood  by  the  numerous  youug  cotton 
workers  who  are  readers  of  our  wonderful  Mxcharic. 
and  if  it  meets  with  the  approbation  of  our  Editor,  I' 
will  gladly  add  a  "few  bricks"  to  our  "institution  " 
for  the  benefit  of  those  who  seek  auch  information  as  I. 
can  gi>e,  ao  that  factory  lads  may  nut  have  to  com- 
plain of  tbe  paucity  of  matter  in  tlie  Mechanic  in 
which  thevoantakeaneapeclallnteroat.  With  respect 
to  "  Exoelslor's "  last  question,  1  know  no  aucli 
work.  lahonldjnstiike  to  say  in  coaoluslou  that  1 
think  the  apace  taken  up  aometimea  bv  "atraw 
apllttlng,"  auoh  as  that  a  week  or  two  ago  about  what' 
a  " devil"  is  or  Isn't,  would  be  much  bet'.cr  filled  up  by 
oharity,  aa  all  the  writers  were  to  some  extent  both, 
right  and  wrong,  and  the  mere  local  name  of  a 
machine  dees  not  effect  Iti  proper  working,  that  I  am^ 
aware  oL  £.  Si>AT£a,  Burnley. 


TO  HILLEB8. 

Sir,— I  will  endeavonr  to  review  this  correspondence  - 
as  brIeOy  as  possible.  Some  few  weeks  ago  I  forwarded 
to  yon.  Sir,  a  diagram  of  a  modlfleatlon  of  the  anivcrsab 
Joint,  which  Is  a  decided  improvement  en  the  old  plan, 
and  lelt  It  at  your  option  to  Insert  it  In  the  Kkolisii 
Mecuahic  for  the  benefit  of  my  brother  readers,  or 
otherwise  consign  It  to  thewlaui-paper  basket.    How- 
ever, It  made  it*  appearance  in  due  time,  under  the- 
nomcwbat  Indefinite  heading,    "Something  New  for 
Miller*."    1  have  no  fault  to  find  with  this,  though' 
they  are  not  my  worda,  and  not  what  I  intended  it 
ahould  be  called.  The  name  I  gave  it  waa   "  Unlveraak' 
Balance  Rynd,'*   accompanying  which  wna  also  for- 
warded a  few  worda  descriptive  of  Us  construction. 
Thla  metis  the  oyc  ol  Ur.  Sfaarpe,  who  writee  to  aay 
that  be  baa  hod  the  $amt  workiog  in  hia  mill  since- 
18M,  and  proceeda  to  give  a  "  vague  "  deaeription  ot 
vhvXuQV proves  to  bo  something elac,  reapcctlug  whicli. 
I  wrotefor  an  explanation,  and  how  we  were  toreoon- 
eile  Ihoae  oontradictory  statementa.      Thla,  to  all  ap- 
pearance, he  la  unable  to  do,  but  reaorta  to  abuae  and' 
miarepresentatlon.     I  never  said  that  I  waa  the  inrer- 
tor  of  the  universal  Joint  aa  auch,  bJt  of  tbe  same  an 
per  diagram  ;   and  any  ordinary  intellect  would  hare 
so  nudomtood  It.      If  the  description  given  was  ni  t 
aufSciently  clear  to  him,  aurcly  tho  diagram  nuirbt  to 
be.     Ue  says  tbat  the  only  part  that  I  can  lay  claim  i<> 
l9  the  outward  ring.    Let  mo  tell  hhn  I  never  eaid  1 
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<11d,  beWDie  I  kMV  pcitectly  well  that  it  wh  In  nte 
iDUfi  before  In  BDylaod  mod  Stotland.  and  he  »ys  it  Is 
common  In  IniaBd,  too,  the  atone  being  built  aronnd 
it ;  so  aim  miy  Mine  ba  t  knd  doea  not  oecnpr  the  eye 
•i(  the  alone  aaf  moretkaa  hia.  He  nov  proeeeda  to 
auswer,  atntltnng^,  my  query,  by  deeoribing  his 
arkeme,  wtatok  ia  aunply  two  Eeparato  boxea  let  into 
the  sides  of  tbe  eye  oi  lb*  atone,  which  muat  be  cut 
away  to  admit  tbiio ;  and  Ikls  be  savs  la  an  improre- 
inent  opoa  the  wUd  ring,  MB  in,  whieh  he  also  ears 
does  away  wilk  the  naeaaaMy  of  malting  one  of  the 
riaga  OTat  Jwt  so,  and  ie  tatamouni  to  what  I  ex- 
pected, whieh  goea  directly  ta  krore  the  fallacy  of  Ua 
KSsertioDS,  Tot  why  ahoald  aa  make  a  ring  oral  dt 
there  were  no  neoaan^  for  it  >  B«  trlea  to  oremoBW 
this  by  uyiBf  that  tha  aiUiDC  ataps  are  combob  M 
TempleofBr,  whito  tb«  oral,  or  mneceatary  shape,  ta 
conflDcd  to  bmaalf,  pntbably  !•  tbe  abape  of  a  crony. 
And  ol  aeana^  aa  hi  iwa,  oar  OMMlTaa  tor  adapttog 
lilts  shape  aMqnlte  dUferaal  It  la,  thentee,  qaila 
endent  tbat  ha  knows  notklBs^akaat  tka  atllHr  <■  my 
<icbeme  or  lOMBtion,  to  fom  a  eenaet  Jadgimaat 

Taoa.  EvAHa. 
[We  hare  thought  bast  to  draw  our  aen  ttarongh 
eiinie  personal  remarks  in  Mr.  Kvans'  lattar,  to  render 
unnecesaary  a  keea  reply  from  Jb.  Bharpa.} 


Sir,— In  the  Xiiai.iaH  Kbchahic  (Mo.  2M  there 
are  two  repliea  to  ay  Utter  In  No.  2<2.tan  "  lOllstooe 
Balancing."  Mr.  Sbarfa  aapparta  mr  opinion ;  I 
tliuDk  him  for  hia  Italy.     I  alto  thank  Hr.  ICvaae  far 

bi8  criticism  of  my  ■'^notion*.'*  Be  la  thvOiat  that  baa 
Attempted  to  explain  the  matter  to  me.  I  hare  aaked 
many  millers  lor  their  opinion,  but  till  now  oonld  get 
no  direct  reply.  I  honeatljr  assoro  Mr.  Grans  If  I  do 
not  see  with  lita  eyea,  my  bllndDeas  ia  the  reault  not  ot 
obttloaoy,  but  mlsfortaaa— tr  Ignorance,  If  he  thiak 
proper  eo  to  term  IL 

1  tiT,  and  hare  looy  triad,  to  take  Mr.  Kvans'  view 
of  millstone  balaoelaf,  bat  ike  more  I  study  the  sub- 
ject, and  the  more  tBpeflaBea  I  get,  the  more  sceptical 

I  become ;  for  I  toe  hare  ideas— probably  Tory  vague 
ones— o(  sometUag  coUed  gravitation,  oeotrlfogal 
force,  Ac,  and  of  the  aaaaaal  diatribatlon  of  the 
former  over  a  millstone.  I  have  had  eonsiderable 
experience  aa  a  millstone  builder,  and  have  new 
backed,  put  In  fresh  burrs,  and  broken  np  many  a 
alone ;  so  am  allghtly  acquainted  with  a  millstone's 
comuoaition,  Ae. 

I  have  seen  Mr.  Smith's  diagram  (referred  to),  but 
confess  I  am  too  unenlightened  to  understand  why, 
when  a  millstone's  gravitation  has  been  equalised 
when  standing,  it  should  be  disturbed  when  running. 

I I  seems  to  me  the  faster  a  stone  runs,  tbn  greater 
tendency  It  should  hare  to  equalise  its  gravitation. 

Mr.  Evans  objects  to  my  "  notion  "  that  a  level  bed- 
atone  baa  anything  to  do  with  balancing.  I  acknoW' 
ledge  when  giving  a  running  balanoe  it  would  not 
matter  were  tne  bedstone  4S  degreea  out  ot  level,  or 
vertical,  or  away  altogether,  providing  the  spindle 
was  held  steady  and  a  rest  furnished  for  the  chip ;  but 
will  be  aay  it  It  not  neoeaaarv  for  a  ataadtng  balanee? 
If  It  U  not,  then  1 2am  Indeed  nsuer  a  delusion,  and 
have  been  these  lut  23  years. 

As  to  millers  looking  to  the  face  of  the  atone  for  the 
fault,  could  ha  tell,  if  a  stone  had  a  good  standing 
t/alance,  if  it  had  a  high  side  to  it? 

I  have  had  the  opportunity  in  many  mills  to  test  my 
"notion,"  and,  as  I  remarked  in  my  Unt  letter,  have 
iDvartably  found  when  a  stone's  standing  and  running 
balanee  did  not  colaelde,  tbat  either  (ace,  level,  irons, 
or  cogs  wen  untrue.  Klther  of  the  above  faults  would 
cause  a  dragging,  or  apparent  dragging,  causing  a 
baek-Iaah,  aaddiatnrblng  the  neck. 

With  respect  to  length  of  spindle  disturbing  the 
neck,  aa  assarted  by  some  of  your  oorreapondentt,  I 
will  offer  no  opinion ,  but  merely  say  I  have  one  atone 
lOln.  thick  at  eye.  llln.  at  skirt,  on  "  centre  irons," 
with  the  pirot  8lln.  from  the  face  of  the  atone,  and 
another  pair  on  ianlty  "  universal  irons,"  Ukla.  at  eye. 
lliln.  at  skirt,  with  cups  only  2]ln.  from  face.  Each 
pair  works  well.  There  Is  but  llttio  dlflerenoe  In 
their  speed  of  grlndlxg  and  per  centage. 

I  suppose  Mr.  Evans  does  not  pretend  to  lay  claim 
to  the  invention  of  the  "  universal  Irons,"  but  their 
oval  form  and  set  screws.  His  outside  ring  has  been 
in  use  some  years ;  so  baa  that  described  by  Mr. 
6harpe. 

With  respect  to  your  correapondent  "  Charles's  " 
balance,  good  aa  it  might  be,  I  believe  it  got  the 
inventor  of  it  Into  trouble,  he  having  been  prosecuted 
for  infringlnjr  on  the  rights  of  Messrs.  Clarke  and 
Dunham.  I  think  the  above  patentees  will  tell  us 
the  "  sliding  "  or  "  running  "  balance  Is  their  property, 
and  any  one  using  a  snbetitute  for  theirs  Is  infringing 
their  patent 

But  to  return  to  my  "  notion."  Until  I  get  mora 
light,  I  must  still  run  the  risk  of  being  thought  igno- 
rant and  unpraoUoal  by  holding  to  the  opinion  that  If 
the  face  of  a  >tone  be  true,  toe  bedstone  level,  the 
irona  and  plteh  ot  cogs  eorrect,  a  "  standing  "  and 
"running"  balanee  an  the  same;  and  if  the  above 
coadltionaare  not  observed,  they  are  not  the  same. 

A  BTOHBMAIf. 


servable.  I  hare  Improved  Prenoh  flour  by  dreiataig 
it  through  wire,  yet  for  the  above  reasons  I  prefafihe 
silk,  but  should  anything  occnr  to  necessitate  aMturn 
to  the  wire,  the  patent  machine  ia  the  last  I  would 
adopt.  .  jAa.Sa*BPE. 


A   THEORY  OP  THE   CAUSE   OF  TBS  TIDES. 


-According  to  Newton,  It  is  of  thaprinclple  of 
a  distance  from 


Sio,— Without  doubting  Thomaa  Evans'  statement 
respecting  rtie  capabilities  of  the  "patent  Hour 
machine  he  refers  to,  perhaps  It  may  not  be  nntnte- 
reatlng  to  some  of  your  readera  to  endeavour  to 
cYplam  the  ;probable  cause  of  the  difference  of  the 
quantity  dreased  by  it  aid  mine. 

Ula  machine  dressed  through  5  sheeta  of  wire,  mine 
only  bad  H  (the  half  was  seldom  used).  He  took  15ft. 
<it  flour  out  ot  20tt.  of  meal,  I  onlr  took  I2ift  His 
.iinchlne  bad  6ln.  to  the  foot  fall,  and  therefore  had  ta 
b%  driven  at  620  revolutions  per  miouto,  mine  only 
went  at  400,  to  that  when  the  ppecd,  the  power,  the 
lou^rth  of  wire  devoted  to  floe  flour,  number  of  wira, 
.'lud  allowance  for  a  little  exaggeration  taken  intopon- 
r.iilurailon,  I  tlon't  think  the  modest  amount  of  a  sacks 
(.€!' hour  will  appear  so  InsigulQt^ant  as  at  first  sight. 
With  reference  to  the  relative  aiivantages  of  silk  v. 
wire,  1  should  recommend  the  silk  less  on  account  of  Its 
Kuperior  work  than  iur  Irs  saving  of  flour,  wear  and 
tuur,  and  attendance.  The  power  required  for  a  wire 
machine  such  as  Thos.  Evans  describes  would  exceed 
th.p.,  while  the  power  the  silk  requirea  it  hardly  ob- 


SlR.- 
gravltatlen  tbat  two  globes  placed  at 
each  other,  stationary,  but  fVee  to  mova,  must  with  an 
tisreaaiag  apaed  move  to  their  cgamon  centra  of 
(lavitT ;  bat  U  pcupeUed  In  a  diiaition  not  In  line 
with  tnttr  eomiBM  centre  of  grart^,  they  will  each 
revolra  round  Ifeai  centre  ot^  artrlty  in   a  certain 

glod  of  tiaa,  I  propose  that  tka  earth  being  about 
r  Itaaa  grealv  fc  bulk  and  daaattr  tban  the  moon, 
Ir  eatnmon  eeatre  ot  gravitf  wOt  ke  within  the 
■ataoftheeartk.  and  at  a  certain  dMtnee  from  Its 
aaatrei  that  the  earth  revalrea  oa  Ikia  centra  of 
gravity .oraoaMned  axis  la  (k*  aaiaa  parted  ot  time 
as  the  moea,  akout  twenty-olgktdaya  s  Ikat  the  earth, 
revolving  «o  tktt  comblnad  axtt,  hat  an  eccentric 
motion,  and  that  the  pwt  of  tka  aaith's  surface 
fartbeet  freik  tke  moon,  aad  in  liar  with  the  two 
centrea,  ir  aakfeet  to  an  iaareaae  of  aaatitfugal  force 
that  tka  deaaa  matter  of  tka  earth,  ta  lla  ravolutlon  on 
lu  eeatnl  axla,  ia  not  at  liberty  to  aaaataaKMlato  Itself 
to;  that  Ilia  otbeiwlse  with  the  alraadtrater;  tkat 
the  vatere  an  mlaed  by  this  oentrttagBl  forec  in  a 
rl^n  or  wave  aa  er  n«ar  the  equator,  at  that  point 
moit  diataat  fraat  the  maan,  which  win  also  be  the 
pa«t  of  the  eartk%  eqoatar  most  diataat  feam  the 
combined  axla :  tkat  thit  force  hi  exoaaa  aaly  extends 
to  a  few  degtaeeaa  eitlwr  aide  of  Iha  afaator ;  that  the 
open  watan  onlMde  of  these  Ilaee  tawarda  tka  poles 
■leraly  akey  the  law  ot  tke  ditplaaaaant  of  iaida 
lawlng  tawavda  the  equater,  to  ttaponrilr  oaeapy 
tka  place  «t  ttat  raised  in  a  ridu  or  ware  oa  or  aaar 
tha  equator  kf  the  exeeesaf  eeatrtfafal  tont  prodnoed 
by  the  ecetattk  revel  uttoa  ot  the  earth  oa  Ita  een- 
binad  axis ;  aa  vat  a  Iske  ontalde  of  tfaeaa  Kaaa,  or  a 
larRP  bay  wHk  Its  inlet  towarda  the  aaanat  pole, 
would  not  be  abated  by  the  foroe  tkat  prodaeas  the 
ridga  or  wave  aa  er  near  the  equator,  or  tha  Sew  that 
the  oyen  waten  ara  aahteet  to,  aad  to  would  have  no 
tide ;  Itiat  the  revolntton  ot  the  earth  oa  ita  central 
axis  oace  in  about  twenty-four  hours  will  cause  every 
part  ot  Ita  equator  to  come  under  the  Influence  of  this 
exeeas  at  foroe  produced  by  Ita  eccentric  revolution  on 
Ita  conktaad  axis  In  that  period  of  time.  So  tbat 
with  the  moon's  attraction  in  the  opi>otlte  direction, 
we  have  the  ebb  and  flow  of  the  tide  twice  in  about 
twenty-four, hours,  omitting  secondary  and  loaal  in- 
terferences. 

G.  H.  Ogilvt,  Birmingham. 


THE  B4.RT.H-S  ROTATION. 

Sib,— With  your  kind  permission  I  will  make  one  or 
two  remarks  on  a  letter  appearing  on  p.  S>,  on  the 
above  subject,   signed   by   John    Beardaley.      Mow 
although  I  can  lay  claim  to  no  scientlflc  attainmeata, 
yet  my  own  common  sen^  seems  to  me  to  detect  some 
very  tallacions  reaaoning  on  tiie  part  of  the  writer  of 
the  letter  referred  to,  if  I  am  correct  in  presuming 
that  Mr.    Beardalev   makes  centrifuyal  force  a  basis 
for  disputing  the  fact  of  the  earth's  revolution  on  ita 
axla.    In  the  flnt  place,  I  beg  to  submit  that  Mr. 
Beardaley 's  ideas  of  "  cen  trifugal  force  "  are,  to  say 
the  least  of  it,  very  vague ;  he  appears  to  think  that 
objecta  on  the  earth's  equator,  oeoauae   they  have  a 
surtaoe  speed  of  17mllea  or  so,  per  minute,  must,  there- 
fore, have  a  trenundoua  tendency  te  fly  oif.   Mow  with 
all  due  deference  to  the  "  godfather,"    1  think  the  very 
term  "  centrifugal "  is  calculated  to  mislead,  for  this 
reason — an  object  projected  from  a  surface  in  rapid 
rotation,  does  not  pursue  a  direction  of  flight  directly 
in  a  line  with  the  centra  of  the  l>ody  from  which   It 
has  taken  its  departure.     On  the  contrary,  the  Hue  of 
flight,     if  produced  backwards,  aa  it  were,  would.  I 
imaelue,  be  found  to  be  a  tangent  touching  the  cir- 
cumference of  the  rotating  mass,  and  it  takes  this 
direction  merely  in  obedience  to  the  law  of  nature, 
that  bodice  set  in   motion    In    any  given  direction 
endeavour  to  continue  their  motion  In  that  same  direc- 
tion.   Mow   my  Idea  with  regard  to  objects   on  the 
equator  is  this  (and  Ilnvito  anrone  to  administer  to  me 
a  good  hearty  whack  If  I  am  talking  nonsense),  that  they 
—the  oblecta — pursuing  a  surface  speed  of  17  miles  a 
minute,  nave  no  more  tendaaoy  to  fly  off  from  centri- 
fugal force  than  would  little  Iron  fllings  on  the  snrihce 
ol  a  globe  of  magnettaad  Iroo.aay  Sft.  msmattr  revolv- 
ing on  Ita  axis  once  in  24  houra.    'The  magnetism  is  of 
course  to  raprasent  gravity ;  this  globe  waald  hare  a 
surface  speed  at  Ita  equator  of  uioat  1ft.  per  hour, 
which   may  be   taken   to   represent   the   IQOO  miles 
traversed  by  a  point  on  our  earth's  equator ;  the  src  of 
thecirole  described  would  be  idantioal  in  aaoh  case. 
Now  the  I4th  of  a  circle,  when  drawn  on  paper,  looks 
like  a  very  slight  deviation  from  a  straight  line  ;  it  Is 
Just  as  slight  a  deviation  In  tha  oaae  of  the  earth,  and 
does  Mr.  Beardkley  mean  to  say  that  a  body  would 
have  any  pereeptlble tendency  to  fly  off  from  "centri- 
fugal force"  when,  after  an  hour's  flight,  i'.  had  only 
departed  from  a  straight  line  by  so  small  a  curve  as 
this  arc  represents  ?    I  will  bring  forward  another 
case  for  Mr.  Bcardsley's  consideration.    Conceive  a 
huge  locomotive,  with  driving  wheels  lUOft  diameter, 
cyUnders,  holler,  and  gauge  of  rails  to  match— fancy 
thia  monster  tearing  along  due  north  and  south  (I  men  • 
tlon  this  direction  that  U  may  not  Interfere  with  the 
earth's  motion)  on  a  line  of  rail*  laid,  say  flft  above 
sea  level  all  the  way  from  pole  te  pole,  roshlng  along 
at  a  speed  of  1000  miles  an  hour,  does  Mr.  Beardaley 
for  a  moment  think  that  such  a  speed  would  cause  the 
engioie  to  launch  itself  into  space  from  centrifugal 
force  ?    I  can  scarcely  think  he  would  form  such  an 
opinion ;  and  yet  this  engine  would  be  travelling  orer 
the  same  curve,  puraning  a  preelaely  similar  line  of 
flight,  at  precisely  the  same  speed  as  objects  at  rest  on 
our  equator  i  In  fact,  the  earth  a  rerolutlon  iaonly  com- 
paratively rapid  because  we  (little  inslgulfleant  atoms) 
are  not  accustomed  to  view  in  oureverydayllfe  move- 
menta  on  such  a  gigantic  aeale,  but^Mking  at  the 
earth  aimply  aa  a  globe,  lu  motlo^^  ^|^Hty  very 


slow  Indeed,  and  quite  Incapable  of  any  perceptible 
tendency  to  caM  bod  lea  aff  ky  aentritugal  force  ;  at 
least,  this  Is  my  opinion,  and  I  am  open  to  eorreetton, 
and  shall  be  only  too  glad  It  anyone  will  kindly  ahow 
me  where  my  Jndgaaat  leak  taut 

I  cannot  take  aaaapawaadpNT  WlMMflp  apace  ia 
discussing  the  oVbt  porHaaawKr.  Bawdaleir*s  letter, 
relative  to  the  wlad,  te.,  k«t  it  «p|t»ra  to  Be  to  be 
well,  never  sited.  C  S.  Ol,  Hanta. 


THE  BELTS  OP  JUPITIR. 

Sir,— Aa  Mr.  Grover  txpreaaea  a  wish  not  to  enter 
Into  a  [long  discuaaiou  «a  the  above  anbject,  I  aaanre 
him  that,I  also  am  quite  wllllaff  that  it  would  be  cut 
short  aa  quickly  as  poaslhle:  kat  aa  hia  letter  ia  auefa  a 
string  of  misconception,  I  feel  bound  again  to  reply. 
In  the  first  place,  Mr.  Orover's  quotatioa  from  my 
letter  aa  to  "delicate  gradatlona,"  Ac,  is  a  mlatakc 
when  applied  to  light  and  shade ;  1  applied  that  term 
tocolouronly.  The  words  I  used  were,  "  broad  maa$e»'* 
of  light  and  shade,  which  are  qnite  different  tbinga, 
and  which  I  believe  are  affected  relatively  and  propor- 
tionally the  same  with  every-  sized  aperture  ;  but  Mr. 
Grover  Implies  that  the  revenc  of  this  is  abundantlr 
proved  by  the  amount  of  detail  which  a  large  aper- 
ture reveals  when  compared  with  a  small  aperture.  I 
really  cannot  see  how  this  affeeta  the  question  of 
broad  massts  ot  light  and  ahade.  As  to  the  professed 
hnpoatlbUlMr  •<  ■etttgi'  rtpanta  tallable  to  expresa 
planetary  marUags,  K.B.  kriags  aa  taataoea  to  sap- 
port  hia  argnmeat,  of  a  Illy,  whltk,  though  really  a 
wb-:  :'' <'.vi  r.  i.uil  ><-.  I'.  I'l'r.eedniftMxpresa shadow. 
In  >r  HI]'  iiiii  9ui>ti<>rta  Ua  argument  at  to  the 
Im:  Mlliji'  at  i[«iijjii[  ptaawDta  pure  and  bright 
em '  I .  'r  I  aia  at  a  MM  to  iiMalit.  aoeh  an  instance 
eTi<i-.ui|)r  iittiv  not  leach  tke  point  at  Issue.  Again. 
Kr  <;r'wrr  lays  :  '  Ur  Hirklta  tMaks  I  am  in  error 
ia  atatlnii  dial  Mr  liriinralag'a  drawing  Is  over- 
aabmrad.  Certainty  unt.  Hod  Mr.  G.  said  so  tt 
tnt,  t  •h'>vl'l  barn  pocterUy  agreed  with  him  ;  but  he 
dhl  DOC  iiy  so,  hat  remai  k««  that  tha  drawing  referred 
to  wa>  f'i0  rirl-l  la  eolinir-  The  lenB  "  overeoloured" 
lapiii't  tbat  ttii-ri'  is  twi  math  eoloar,  or  that  it  ia  too 
kanriif  F4]l«uriil ;  whoreaa  tividitu  Implies  brilliancy 
BB4  It^hL  Mr.  (irevrr  i^f  parbapa  think  I  am  epllt- 
tkbn  liitri,  but  meh  diitiacllent  are  ahaoluteiy  neoea- 
»Kfv  tn  prer^irt  minuntlLTviandlng.  My  remarks  with 
reIcr<^Tir<'  UN  >lr.  i>fUT]S[i^'a  letter  therefore  do  not, 
thiit  1  lua  awiire  of,  citli-r  any  contradictious.  The 
next  paragraph  contains  a  singular  misconception. 
Could  Mr.  Grover  really  suppose  that  I  venture  for 
one  moment  to  compare  a  painted  sunset  with  a  real 
tunaet?  Such  would  evidence  a  degree  of  Insanity 
whieb  I  hope  I  do  not  poesess  at  present.  Truly,  I 
spoke  of  a  sky,  and  1  spoke  of  a  landscape,  but  only  aa 
taey  might  exist  on  canvaa,  and  so  could  be  compared 
with  each  other ;  aad  it  stilt  nmoina  tor  Mr.  Orera- 
to  Justify  his  pica  for  the  need  of  exaggeration  br  the 
simile  I  then  used.  In  the  eoaclndtag  para|p«pD  Mr. 
Ororer  descends  to  personalttlea,  which  certainly  do 
not  lend  any  dignity  to  his  preceding  remarka.  Doea 
he  expect  me  to  blow  my  own  trumpet  aa  a  draoghta- 
man,  or  to  spout  about  the  performanea  cf  my 
mlrronf  However,  for  the  general  satiataetlaB  ot 
your  naden,  some  ofthoee  gentlemen  tor  whom  I  am 
new  making  specula  (thanks  to  the  pages  ct  the 
MxcBAific)  will  perhape  shortly  be  prepared  to  let 
you  know  the  meritt  or  demerits  of  my  work,  wkleh 
they  have  my  free  parmlsaton  to  do ;  knd  then  Mr. 
G  rover  can  Judge  tor  bimaell  W.  POBKin. 


THE  REPUTED   FIGURE   AND   MOTIONS  OP 
THE  EARTH.— THE  EARTH'S  ROTATION. 

Sia,- 1  am  awan  that  it  is  held  that  aa  the  motiOB 
is  steady,  thU  (the  centrltugal  tone  la  eonneeUan 
with  the  earth's  rotation)  beeomea  poeaible^hacanae 
"  motion  without  ahaktng  to  aa  easy  as  reat.  We  earry 
the  air  with  ua,  aa  In  a  railway  carriage,  and  Umielore 
feel  BO  wind."*  I  muat  eonteaa  I  never  aaw  laaiar 
reatoaing,  or  a  more  complete  failuie  to  give  a  reoaou- 
able  explanation  to  a  theory. ,  No  one,  I  think,  will 
dispute  the  fact  that  "  motion  witlioui  shaking  "  is  as 
easy  as  rest "  under  the  condition  named  ;  but  how  is 
It  made  to  appear  that  we,  on  the  earth's  aurfaoe, 
expoaed  to  Ita  rotation,  are  In  a  similar  position  to 
being  in  a  railway  carriage,  when,  ot  coorae,  the 
frame  and  subetaace  of  the  carriage  protect  ua  from 
the  effects  of  the  rneh  through  the  air? 

If  our  author  will  uke  hia  seat  oataide  a  loilway 
carriage,  on  on  expresa  train  proceedinir  at  a  apeed  of 
60  miles  per  hour,  he  will  find  he  is  mora  expoaed  than 
la  desirable,  and  he  will  then  be  able  to  form  tene 
Idea  of  the  sensation  he  would  eiperlence  If  whiriad 
through  apoee  at  a  speed  17  timet  aa  taat.  Oa  the 
other  hand,  if  the  air  carried  with  ua  ta  meant  the 
air  inaide  the  oarriaga  only,  where  la  the  oomparlaon  T 
In  tha  one  eaae  we  an  expoaed  outslda  a  rotating 
sphere.  In  the  other  boxed  up  in  a  carriage. 

Also  if  he  will  pot  water  on  to  a  flywheel,  connooted 
with  any  piece  of  maohhMry  in  motion,  indoora,  and 
under  the  same  oondltlona  aa  If  Inaide  a  ;ratiway  eor- 
riage,  be  will  find  the  water  thrown  off  in  preportlan 
to  the  site  and  apeed  of  the  wheel,  which  proves  Uw 
assertion  to  be  entirely  nntounded  in  faot. 

Again,  if  than  is  any  aueh  Oilug  as  a  truly  rertiotl 
position  for  ob^ta  oa  the  earth  s  anrtace,  bow  to  It 
that  it  the  earth  ia  globular  that  tach  a  thing  at  a 
vertical  line  Is  to  be  foand  everywhere,  aa  we  approach 
the  poles,  aad  also  at  the  equator  ?  The  answer,  I  am 
aware,  ia  dependant  upon  the  theory  ot  gravity,  aa 
producing  vcrtiasl  lines  as  straight  ones,  pointing  to 
the  centra  of  the  earth,  and  that  torea  to  required  to 
dirert  the  motion  of  anything  from  aueh  line.  But 
what  proof  have  we  that  a  really  vertical  ihie  has  no 
■xiataBce  f  I  am  not  aware  of  a  single  argumaut  in 
proof  of  thto,  except  that  of  neeeaaity  (gravity),  for  If 
a  plumb  line  be  let  fall  at  the  equator,  and  the 
true  vertical  line  polnta  to  the  oaatra  ot  the  earth, 
would  it  not  require  a  greater  force  to  form  a  eorreot 
and  straight  line  at  one  portion  of  the  U  heart  (It 
takea  to  form  thto  rotattoa)  than  at  tha  other  portkm 
of  tha  same  24  hours  t 

Attroaomers  agree  aa  to  theaxiataaee  ot  a  xaalth, 
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or  pUtre  directly  OTerbead ;  or,  in  other  wordi,  a  tme 
perpeiidlsiil«r.    Tki*  lenltb,  or  perpendlealar,  from 
the  centre  of  the  earth,  they  i^ive,  as  at  apoint  to  the 
left  of  the  North  Pole,  u  it  would  be  rbown  to  •  dia- 
gram.   Now,  from  thi*  we  cooolDde,  that  by  a  nolTer- 
cat  law  there  mwt  tiei«  ««rfeet  horltoatal  to  all  per- 
pendtcolan,  and  which  are  at  exactly  rlfbt  anglei 
the  oae  to  the  Mbar— aod  U  ts  alio  an  eatabuahsd  fact, 
that  all  bodiei,  areTarylhtB|r  that  haa  weight,  and  la 
anobatnictcd.  Baa  a  lasdancy  to  fall  In  a  straight  line 
downwards  frea  It*  point  of  inspenslon,  If  not  in- 
flaeneed  by  attraction  or  force.    I   am  aware  that 
weight  haa  been,  and  la  geaonaiy  deaorlbed  as  the 
"  measure  of  fotee."  bat  to  this  deOBttlon  I  oblact,  an 
It  depends  solely  for  proof  on  the  theory  of  Erarlta- 
tln  attraction  :  •  theory  (ao  far  aa  I  know)  which  has 
not  a  single  argnaat  (eouBrmed  by  positive  Uet)  for 
Its  support 

The  tme  rertleal  Uae  Is  said  t«  be  from  the  point 
of  suspension  e,  or  In  a  straight  line  for  the  centre,  as 
in  the  annexed  diagram  (or  p)  that  theearth's  rotation 
sauaes  any  body  let  fan  at  A  to  fall  somewhat  towards 
D,  to  tlie  said  oentni  p,  and  the  experlmcDts  of  Or. 


Hook,  Gugllemlnl,  and  of  Beoxenberg,  and  with  all 
the  care  which  the  laM-named  philosopher  brought  to 
bear,  be  found  a  derlatlon  in  his  experlroenta  on  fall- 
tng  bodies,  toirards  all  four  points  of  the  compass,  so 
that  he  had  to  be  satisfied  with  a  "  balance  of  devia- 
tion," a  lann,  and  a  (act,  which  pUtnly  shows  that 
some  otber  principle  than  the  earth's  rotation  had 
oootnl  onr  tkesa  balls  tbivi^h  2ttlt.  ef  vertical 
spnee. 

Now  we  will  pnt  aside  as  maob  aa  possible  the 
nalbematlcal  terms  which  are  puxaUng  In  some 
readers,  and  show  that  this  spsod  of  17  milM  per 
mlBula,  which  the  anrface  of  tba  earth  performs 
dortng  tu  rotatlOD,  being  olose  upon  UOOn.  la  ooa 
aecoad  of  time,  is  simply  Incredible ;  because  when  we 
find  thatabody  falling  from  a  position  of  rest  falls 
through  I8fl.  In  oo«  second  of  time,  tbla  "baUnee  of 
deviation"  of  a  few  Una  to  tbeeaat.  Is  more  incredi- 
ble stUl ;  for  It  we  divide  the  heli;ht  of  the  tower 
(«Uft.)  by  rnle,  we  shall  Ond  that  the  ball  woidd  oc- 
cupy nearly  4  seconds  In  falllag,  aad,  oonae^nently. 
that  the  earth  should  have  pasted  in  tfent  time  lor  the 
apace  of  S>jOO  to  (OOOtt.  from  the  true  vertloiL  past 
towarda  the  east.  So  tl^t  It  Is  not  a  qgestton  of  line*, 
but  of  tbousaada  of  feet  It  may  be  said  that  the 
speed  at  which  the  earth  rotates  will  cause  the  ball  to 
be  carried  with  it  to  a  great  extent,  reducing  the 
dUIereaee  of  dMance  traivcraad  during  the  «  seconds. 
But  if  this  rotation  Is  a  fact,  and  thU  forward  loiee 
applicable  to  the  falling  ball,  why  doea  it  not  bonnd 
onwards  in  the  same  direotlon  as  the  rotation,  the 
same  as  any  body  will  do  let  fall  from  a  railway 
train  ?  The  qaesUon  of  the  body's  falling  down  a 
mine,  for  such  a  depth  under  such  drcnmstanccs,  ts 
simply  absurd. 

I  come  now  to  consider  the  diurnal  motion  of  the 
sun,  as  a  proof  of  the  spherisal  figure  of  the  earth.  I 
might  easUy  set  out  by  giving  a  few  diagrams,  proving 
that  the  earth  is  a  vast  plain.  I  do  not  advance  this 
assertion  as  true.  I  do  not  argue  that  the  earth  is  a 
vast  irregular  surface,  behind  which  the  sun  rises 
and  seta.  «7bat  I  have  to  say  Is,  .that  the  appanntly 
convex  anrface  of  our  world  Is  not  owing  to  any  real 
convexity  of  the  surface,  but  to  optical  illusion,  or  the 
principle  of  vision,  combined  with  the  refraction  of 
the  atmosphere;  indeed,  these  two  prlDciples  are  the 
foundation  of  all  our  errors  as  to  parallax.  Measure, 
and  distance,  the  first  and  fundamental  error  upon 
wUeb  a  host  of  others  have  been  grafted. 

Now,  as  to  the  proof  that  the  earth  really  moves, 
^e  simple  fact  that  a  small  rotating  semiotrole  •  may 
be  made  to  lueppaeewtthlhesun,  and  tocast  a  uni- 
form shadow,  I*  no  proof  at  all  It  of  course  is 
altered  and  moved,  until  the  dUferant  parts  are  ad- 
justed, so  aa  to  ifaowthslr  exact  relation  and  position 

I  la  said  to  be 

scooatrue- 

, .- lUnatrated,  may 

he  as  foreign  to  each  other  as  possible.  In  proofof 
this  I  may  say  that  Kr.  Prootor  admiU  (Bmolisb 
Mechahic,  Vol  x,'j).  898)  the  system  of  Tycho  Brahe 
■ny  be  tlhwtnted  y—t  aa  easily.  This  talng  so,  1 
*f*V  afeall  not  be  called  upon  to  enlarge  much  upon 
thtopartef  the  sabjeet.  *^ 

we  will  Men  at  onee  pneeed  to  Inquin  Into  the 
pnnelplet  wUeh  actually  exists,  and  which  may  throw 
some  light  apon  the  aaase  of  light  and  darkness,  and 
lUnsteaae  the  aultfeel  in  hand.  Ur.  Hampden  has 
oared  to  stake  £V)0  on  the  proof  of  the  convexity  of 
anv«r,acaaal,  *&,  aad  which  yon  aotiee  In  yonrpro- 
•aatvolume,  pagea  70  aad  W.  I  ean  ttettti  tU* 
wtar  In  n«  other  light  than  a*  traly  eztraordtnaty 
>hu  man  shoaM  be  so  wedded  to  system,  as  to  be  blind 
t*  wroet  they  witness  nearly  every  day  of  their  Uvea. 
\  — y«  I  tball  be  able  to  prove  that  the  apparent 
frwiar  height  ef  an  obfeet,  in  the  centre  ef  «  miles  of 
*«Mr,  than  etjeeta  at  ellher  end  of  this  distance,  is 
not  owing  at  all  to  convexity,  but  to  an  entirely  dlf- 
iwent  principle  la  nature,  but  which  principle  does 
not  appear  to  be  universal. 

V*^7"?  ■'■x'*'  laeredlble  that  pbHoMphers  win 
not  «ail  thing*  by  their  right  names.  It  they  had  said 
visaal  lltaaton  so  ia«^,  whether  It  be  by  refraction 
or  otherwlae^  i  could  have  nnderstoed  them.  Any 
ploagfaboyeaa  testify  to  the  ehaageable  appearance  In 
width  ef  the  land  be  has  marked  out,  and  not  quite 
nniihed  df  the  same  la  of  tfual  wMM  tknitffhont.  Whea 
he  is  at  the  end  A,  Ftg.  2,  the  part  unflnished,  ap- 
pears aa  la  the  flgnre  at  B,  and  when  he  Is  at  B  the  end 
A  appean  narrowest,  and  so  on ;  the  end  he  stands 


apon  invariably  appears  widest.    A  railway  servant 
can  testify  to  the  changeable  appearance  or  each  line 


,!••»»,  •»  ■■  w  soowusir  exact  relation  and 
on*  to  aaotbw,  and  then  the  prbseiple  la  sa 
epmpleta  by  wi^of  iUottratton,  wheroaa  the  c 
tion,  aad  the  position  Intended  to  b*  lUnstrai 


ric.s 


of  rails.  A  town  street  assumes  the  same  appearance, 
taterally  and  verticalty ;  Indeed,  the  principle  is  almost 
universal. 

Although  this  principle  will  be  more  fully  dealt  with 
when  1  come  to  the  questioo  of  parallax,  I  may  say 
here  that  the  rising  and  setting  sun  and  moon,  and 
the  appearance  attending  thairjoaracy  through  space, 
ato  illusirated  by  a  eonslderatloo  of  this  priuciple  of 
visual  illusion,  which  we  may  define  as  the  apparent 
lateral  and  vertical  contractloa  of  space  la  distance, 
or,  adentiflcaUy,  lateral  aa*  vertical  perspective. 

It  has  commonly  been  haU  that  the  earth  Is  speed- 
ing round  the  sun  with  incouoeivable  velocity,  and 
that  the  appearance  of  a  rising  and  setting  sun  could 
not  be  accomted  fbr  In  any  other  iray  than  by  the 
rotation  of  the  earth  about  ita  axia. 


FIC.S. 
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We  will  suppose  A  B  to  be  a  plain  on  the  earth's 
surface,  and  M  the  moon,  and  tri"  the  rising  sun  at 
apparently  differentaltltudea,  and  we  will  aappose,  for 
the  sake  of  easy  llloatratlon,  that  the  observer  stands 
at  A,  and  that  «  and  If  are  at  equal  angles  to  the  right 
and  left,  and  supposing  $i'  r  aad  M  are  at  equal 
height,  the  question  artoes,  would  the  sua  s'  appear  as 
shown  in  the  dlsgnun,  before  tim  vanishing  point  Is 
marked?  1  oonteod  that  it  wonl<L  for  the  simple 
reason  that  the  visional  illusion,  oalled  in  alt  en^- 
Bsering  works  "  curvature  "  (but  which  la  nalthar  more 
B«r  less  than  optical  deception),  aoeeunMfor  it. 

There  Is  in  aU  sights  a  vanishing  point,  or  a  con- 
verging of  the  rays  to  apoint  at  various  distances, 
and  we  will  snppesa  D  in  the  above  figure  to  b*  the 
vanishing  point  of  a  person  statloued  at  A.  This 
point,  then,  will  be  the  observer's  Jtortooa,  besaase  of 
the  converging  of  the  bottom  and  top  rays  to  a  point 
at  O,  and  fixes  the  object  above  the  horlsoo,  at  an  ap  - 
parently  less  altitude  than  it  Is  in  reality,  and  if  we 
carry  a  straight  line  from  D  U  j*  ire  shall  witness  a 
rising  sun,  and  vice  vena  a  setting  sun. 

I  will  take  the  table  of  cnrvature  at  it  atanda  in 
Baker's  "  Land  aad  Eaglaeering  Surveying,"  and  by 
rule, which  agreea  (rafraction  deducted)  with  the  late 
experiments,  aod  apply  it  to  Fig.  3.  Tbe  dUfmnee  in 
altitude,  given  as  the  difletence  between  the  "  ap- 

Sarent  and  true  level,"  supposing  s'  to  be  30  miles 
Istant  from  A,  will  be  tneft.  Or  D  will  be  dOOft. 
above  the  line  A  R,  and  supposing  «'  to  be  60  miles 
distant,  tbe  dlfferaaoo  between  the  apparent  aad  troe 
level  win  beatoott  Or  if  we  suit  the  altitude  to  the 
distance.  It  wtU  vanish  entirely,  because  it  1*  below 
the  observer's  horlaon  D,  really  in  the  same  altitude  as 
s.  So  that  it  is  plain  that  Instead  of  curvature  (con- 
sidering tbe  line  c  B  to  be  a  perfectly  true  level),  that 
an  objeet  is  really  higher  than  it  an>ean  to  be  when 
beyoM  the  observer's  borixon.  But  when  within  the 
range  of  vision,  objects  appear  higher  than  they 
n<my  are,  as  Is  shown  by  tbe  apparently  higher  posi- 
tion of  the  middle  object  viewed  from  either  end,  In 
the  experiments  in  connection  with  Mr.  Hampden's 
challenge.  That  is,  <Vom  A  to  D  objects  spparently 
rise,  but  when  the  limit  of  vision  Is  reached,  any  In- 
dependent objeet  beyond  it  appears  from  A  to  be 
lower  than  it  reaUy  is.  Joan  Beabdilxt. 

(To  be  conMniMd.) 

[We  admit  we  owe  an  apology  to  many  of  onr 
readers  for  devoting  space  to  letters  like  the  sbove,  and 
if  sImiUr  arguments  and  lllnstrattons  were  cot  used 
nightly  in  leetute*,aa  wetald  laatweakin  our  "  Notices 
to  Correspondents,"  by  "ParaUax*a,entbusiasU,  and 
eharlataas,"  we  woald  act  do  so.  These  lectures,  aa 
Mr.  Oyer,  ia  Us  Uttle  work  on  the  "  Form  of  the 
Earth,"  says,  are  nasettllag  the  minds  eflmany  people 
who  have  not  studied  the  saUect.  We  therefore  give 
Ur.  Beardsley  space,  so  that  he  may  be  triumphantly 
answered.-£d,  E.  M.j 


3°  1'  4S'  west    (s  Dm.  7s.  nt  B.  T.)    And  his  oalcu- 
latiea,  slightly  coadeased,  ts  a*  followa  :— 

h.  nt     B. 

8.  T.  at  G.  M.  N.  15  April      ..    1    33    ««! 

Add  prop,  part  of  0-8SI)5..     ..0     0     I'S.t 

8.  T.  at  local  M.  N 1    .13    47-l» 

Then,  from  the  given  locals.  T.  C    It    .V>-3',i 
Take  above  corrected  8.  T.     ..     I    33    47'31» 


SIdcral  Interval  since  M.  N.  ..  4-11  3 
whoso  correspooding  equivalent  in 

Mean  Time,  is  fouud  to  be  ..  4    40  MM 

Add  long.,  expressed  in  U.  T.  0     S  iC7 

6.  M.  T.  required 4    48    •am 

Now  here  "P.R.A.S."  baa  adopted  a  metbed  formerly 
practised  by  myself,  but  oondemned  as  erroneous  hv 
authorities  no  less  eminent  than  Hr.  Uaxendell,  anit 
the  late  Ur.  Dawea.  In  No.  33  of  tho  "  Aitrooomicni 
Kegistcr,"  Aug.  iHilS (VoL  iii.,  pp.  191.  S08)  arc  letterR 
from  those  gentlemen  in  reply  to  one  from  myselt 
signed  "Aicitincns  ":  and  in  that  from  Ur.  Dawes 
an  example  In  given  which  ia  trauspoted,  as  follows. 
Into  the  case  In  qoestlon. 

h.  m.     s. 
Local  8.  T..  IflTO,  April  IS      ..    8    14    M-30 
Add  long,  weal e     S     7 


O.  8.  T « 

Sub.  S.T.at  preceding  G.U.N.    1 


57-3l> 
40-00 


Sidereal  interval  sineaO.  U.  N.  4    49 
HubL  retardation  of  U.T.  CO  8.  T.    U     0 


11  il 

47-37 


Uean  interval  since  O.K.  N...    4    48    Zii>6 

or,  6.  U.  T.  required 
It  will  be  observed  that  tbe  two  answers  to  the 
question  differ  by  1'33..  the  connection  applied  l>v 
"  F.B.a.S.  "  (In  aoeordaace  with  what  certainly  seen 
to  be  the  direotloiu  of  the  "  Nautical  Almanac"),  to  the 
».  T.  at  G.  U,  N.  If  the  8m.  78.  finallr  added  by 
"  F.B.A  R."  were  allowed  to  stand  for  Sidereal  dme, 
the  same  result  would  be  obtained  aa  is  found  by 
Ur.  Dawes'  method;  but  of  course  sidereal  and  mean 
time  cannot  be  added  together.  Is  the  Nautical  Al- 
manac "Explanation"  right  or  wrong:  and  is  the 
0.  U.  T.  at  tbe  time  and  plue  proposed,  4li.  48m.  22-i)3«. 
or  4h.  48m.  23-«ls.|  Not  a  T.R.JL.S. 

PAHABOLISING  SPECDLA. 

Sib,— I  did  not  aatldpata  that  the  dinknlty 
expressed  by  "  Novice  "  was  of  so  simple  a  nature,  or 
I  would  willingly  have  answered  his  question  before  ; 
but  now  sucli  answer  is,  I  sappose,  siiperfiuous,  II 
Mr.  Ulscklock's  explanatiod  met  his  dKBculty.  It 
is,  of  course,  easy  to  see  that  if  we  have  a  sphsrirni 
mirror  whose  central  rays  meet,  say,  in  a  focus  of  ('•> 
inches,  while  its  marginal  rays  meet  in  a  focus  of  bvi 
ioebes,  it  is  Just  aa  practicable  to  make  tbe  centre  <*i 
the  ■irror  more  hollow,  so  as  to  give  a  focus  ,j>u. 
shorter,  as  U  would  be  to  flattea  the  margin,  and  so 
lengthen  the  outer  rays  to  suit  the  eentiml :  it  simply 
reverses  the  order  of  jproeedure,  the  only  dlifennce  li> 
result  being  that  when  the  centre  is  depressed,  tb<> 
feeaa  of  the  mirror  woald  be  a  trifle  shorter  Chan  If 
eomotad  by  the  other  tuetbed.  W.  PintKias. 


TIME. 


*  Mr.  Piaetor,   ia  Kiiei.l8a  Uzcbaxui,  VcL  X  , 


Sia,— Absence  from  home  has  prevented  an  earlier 
acknowledgment  of  Hie  reply  which  "  F.B.A.S.  " 
ha*  kindly  given  (p.  86)  to  my  query  No.  24-J5. 

The  qnesuenproposed was,  how  to  obtain  G. U.  T, 
froai  local  8.  'r.,  at  a  place  whose  longitude  Is  Sro. 
7s.  West :  haviag  regard  to  the  following  "  explaua- 
tlon  "  of  the  Mauucal  Almanac.  "If  the  place  of 
observation  b*  not  on  the  meridian  of  Greenwich, 
the  slderal  time  "  (■'.<.,  at  G.  U.  N.) "  must  be  corrected 
by  the  addition  of  0-8365*.  for  each  hour  of  west 
longitude,  but  by  ita  subtraction  If  east." 

Where  longitnde  Is  expressed  in  time,  I  have 
imderttood  it  to  mean  sidereal  time,  at  the  nte  of  1&° 
for  one  hour.  Tbe  specified  longitnde,  8m.  7a,  was 
deducted  by  scale  measurement  from  an  ordnoiico 
map,  and  the  longitude  in  the  proposed  question  was 
consequently  expressed  in  sidereal  time. 

Tbe  example  which  "  F.R.A.8.  "  ha*  been  good 
enough  to  give,  should  therefore  be  read  thus  :— He- 
quired  the  Q.  U.  T.  corresponding  to  eh.  14m.  SO-Sfti. 
local  8.  T.,  *a  IS  April  at  a  place  whose  longitude  Is 


HEFaACTIHG  TELK8COFX. 

Bixr-It  appears  to  me  that  it  ts  quits  aoatfbl*,  from 
the  dau  npplled  by  "  Mn^pne,"  2144,  psge  33,  U> 
gifa  htm  a  aet  of  eurre*  saSciaatly  ■oeaniM tor  prae- 
ttsal  nnrpoaas,  theuh  oar  trlaad,  **  A  hUow  M  tho 
Koyal  Attronomieaf  Society,"  does  not  seem  to  be  ol 
thst  opinion.  I  do  not  find  also,  that  "Noptunc's" 
ttint  disc  i*  of  "  abnonnaily  high  diaperaive  power,"  as 
our  friead  imaginea,  but  thu  it  It  quite  an  ordioary 
plece  of  gtas*— at  least  as  far  as  dispersion  is  coucerned. 
Though  '^Neptune  "  does  uot  give  the  actual  disperaivs 
powers  of  his  glaas,  all  that  Ts  absolutely  required— 
I.e.,  their  ratio,  may  be  easily  ascertained  from  hit 
query.    This  is  evidently  I  :  1-fl,  very  nearly. 

1  have  adopted  Hencbfl's  curves  for  glsse  of  this 
desortpthm  to  the  foci  required  by  "  Neptune,"  and  I 
find  tbe  radii  of  tbe  curves  of  his  crown  lens  mast  be 
for  tbe  outer  surface  137-SOtn.,  and  for  the  Inner  aii-Slin. , 
both  faces  of  tbe  lens  to  be  oonvex ;  of  tho  flint,  the 
loner  surface  60-211U.,  concave,  and  the  outer  surface 
280-87^.,  oonvex.  'rltese  curves  will  give  a  correct 
result  only  for  glaa*  whose  refraetlve  Indices  are  l-S'Jt 
and  1  -38$,  and  will  then  produce  fool  sneb  as  "  Neptiue ' ' 
leqalres— vis..  Oft.  lOln.  far  tbe  crown,  lOfL  llin.  for 
the  flint,  and  18ft.  3ln.  for  the  focus  of  the  uleseope. 
Of  coarse  if  the  indices  of  "  Neptnne'*  "  glass  are  not 
aa  above,  he  wiU  not  get  a  perfect  oorreetlon  for  colour. 
If  be  finds  this  to  be  the  case,  when  his  objeet-glasn  is 
in  a  snfllelcDtly  forward  state  to  be  tested,  be  can 
produce  the  required  correotion  by  altering  the  curves 
slightly.  I  think  he  will  find  In  practice  that  he  needi 
only  to  alter  either  the  outer  surlaoe  of  the  crown  or 
the  inner  surface  of  tbe  flint.  Be  may  by  this  meanj 
arrive  at  a  perfect  correction. 

It "  Neptune  "  is  a  practised  workmsia,  and  perfectly 
sureof  giving  the  eurvatlve  he  intends,  I  shall,be  happy 
to  compute  a  set  of  exact  curves  for  bim.  In  that 
case  he  must  furnish  m*  with  tlie  respective  Indices  of 
his  glasses,  and  th*tr  diameter.  He  bad  better  also 
give  me  the  radii  of  any  tool*  he  may  purpose  usIok. 
HnaaT  T.  Vivian. 


POWERS  OP  SUBSTANCES  TO  RESIST  THE 
PASSJAGh:  OF  THE  KLECIBIC  SPARK.— 
OPERA  GLASS  LENSES. 

Bib,— I  thank  Mr.  SnsseU  for  his  letter  relating  to 
this'qneatloo.  What  I  wanted  mora  particularly  to 
direct  attention  to  waa  the  powen  of  substance*  to 
resist  the  paaaage  of  the  *park.  For  inauoee,  if  tbe 
Interior  tube  of  am  iadactlon  eoil  be  formed  of  gutia 
percha.  abeUac,  gla**,  or  ebonite,  what  wuald  be  the 
relative  thieknea*  required  In  each  caac  depending  on 
the  power  to  realst  perforation.  It  is  evident  that  iu 
this  case  an  air  space  woald  not  ofer  ao  much  reaist- 
ance    as    tbe    above-named    substances.      Perbsps 
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"  tlinu,"  or  fome  one  of  yonr  readeri  woaldgire their 
oplalon.  I.a«tl7,  allow  me  rbortlj  to  eall  (ttentlon  to 
an  optical  qoettlon.  AceordiD(r  to  the  theory  of  the 
teleseope,  the  aperture  ol  an  etttect  glaH.'Jn^  order  to 
graup  all  available  light,  abould  hare  a  diameter  as 
moon  greater  than  the  popU  of  the  eye  as  the  magni- 
fying power  of  the  Instrument  exceeds  unity.  Ifany 
«pera  glasses  with  a  power  of  two  diameters  have  an 
Aperture  of  lln.    or   more.     The  annexed  diagram 


showi  this  to  be  apparently  useless,  as  the  extreme 
rays  of  the  pencil  eVideutly  do  not  enter  the  eye  at  all. 
I  ahould  be  glad  to  see  this  matter  eritielsed,  as  many 
matters  of  this  kind  are  Tentllated  through  your  Joar- 
BaL    A  B  object  glass,  a  b  pupil, 

e  <f  :  a  b  : :  2  :  1,  available  aperture  :=.  td. 

8.  T.  PBErroH. 

P  S.— Taking  'the  extreme  diameter  of  the  pupil  at 
}in.,  the  above  considerations  show  that  for  a  power  of 
two  diameters  any  aperture  of  object  glass  above  Un. 
is  of  no  advantage.  Hence  the  nseleesness  of  object 
glasses  of  large  diameter  for  open  glasses. 


COTTON  spiinniia. , 

Sir.— I  am  glad  thatmy  letter  on  p.  59  has  succeeded 
In  opening  the  subject  of  cotton  spinning,  and  If  we 
«an  only  enlist  a  few  more  correspondents,  I  have  no 
donbt  moeb  information  may  be  obtained  by  an 
«xchange  of  views  through  tbe  Mecbanic.  I  shall 
be  glad  it  "  B.  W.  K.  '  r  any  one  else  will  give  their 
opinion  on  thefoUowiDgpoint— v1z./SupposeadrawiDg 
frame  to  have  4  lines  of  rollers,  with  a  total  draught  of 
7,  what  dmught  onght  there  to  be  between  the  1st  and 
tind,  2od  and  3rd,  and  3rd  and  4tb  rollers? 

"Mutual  Improvement's"  ml*  for  ascertaining  tbe 
draught  of  a  carding  engine  la  correct,  thongh  It 
•(•pears  as  If  his  callendsrs  "  took  up  "  took  quickly 

Factobt  Lab. 


OOGULTATION  OF  SATURN 

Sib, — Possibly  some  of  your  readers  who  did  not  sit 
up  on  the  morning  of  April  20,  till  3  and  i  o'clock  may 
like  to  know  what  was  seen  of  the  occnltstlon  of  Saturn 
with  so  unpretending  an  instrument  as  a  31  d.  achromatic 
by  Slater.  The  olaappearanee  taking  place  on  the  bright 
eldeof  tbe  moon,  with  light  clouds  aboat,  tbe  planet 
looked  very  dull,  and  I  lost  it  before  oeeultatlon  was 


complete ,-  but  when  It  le-appeared,  an  hoar  after,  on 
the  moon's  dark  side,  the  al^  having  meanwhile 
cleared,  a  veiy  good  view  was  obtained.  Commencing 
as  a  strangely -shaped  sUr,  Saturn  presented  a  very 
odd  appearance,  wiili  only  a  portion  of  his  well-known 
figure  visible,  and  apparently  the  dark  sky  all  round. 
A  mountainous  profectlou  was  seen  on  the  moon's 
4lark  limb  as  it  passed  over  the  body  of  the  planet, 

G.  GOTOH. 


CALCULATING  DI8TANCBS. 

Sir,— I  beg  to  submit  that  It  would  be  very  desirable 
«o  establish  a  "  harmonious  "  system  of  calculation  as 
<o  tbe  mean  parallax  of  the  sun. 

The  following  fact*  do  not  aigoe  in  favour  of  that 
eystem.  by 

Professor  X.  J.  Stone.        P.  Davsl,  Ksq. 
Kncke.      •■F.K.8."     "R.H."     'Veritas." 
1782 
Kean  heaf) 
Parallax  \VX  8''fll  «-Vi       8'7«)988 

sun.      } 

Keferrlug  to  tbeletterof "  F.R. A.9."  on  "  personal " 
(natters,  on  page  8(1  of  tbe  Ekolish  MtcnAMic,  15th 
April,  1870,  he  says  "  Vrrltos  "  has  been  "  preaching  " 
from  that  text "  Venus  on  the  Sun's  Face,'' as  given  In 
Vol.  X.,  No.  247.  Well,  I  admit  the  soft  impeachment, 
without,  apparently,  obtaining  many  converts,  but  to 
«hauge  the  metaphor,  I  considered  the  prtxlnction  of 
a  "  F7K.A.H."  a  fair  lubject  of  criticism,  especially  as 
the  data  ere  so  circumstantially  given,  "as  277: 
723  :  :  7000':  18271  miles,"  ^kc  But  lie  adds,  "None 
of  these  figures  are  prtciMly  correct,  because  we  have 
never  gone  beyond  one  place  of  decimals." 

I  do  not,  nor  never  did,  hold  "  F.B.A.&"  to  a  "  rigid 
accuracy  In  Iflgnres ;"  but  I  do  hold  that  the  eccen- 
tricity of  the  orbit  of  the  earth,  as  given  by  Sir  J. 
llerscbel  at 001679,  as  messared  by  unity,  tlie  mean 
'distance  ought  to  be  a  guide,  to  which,  when  unity  Is 
added,  equals  1'01«79,  this  is  the  ratio  between  the 
mean  and  aphelion  distance,  and  also  the  mean  dis- 
Cance  divided  by  the  perihelion  distance. 
I ."  To  have  gone  into  all  the  details  and  rellnements 
•f  calculation,"  and  thereby  deduced  or  obtained  the 
«onect  mean  diameter  and  distance  of  the  Sun,  would 


have  been  considered  ample  satlsfaotion  by 


£BITA(. 


F  IC  .  I 


VERTICAL.     aCCTION 


FIC.I       HORtZONTAI.    aCOTIOM 


FUSES  FOK  CONCUSSION  SUKLLS. 

Sir, — I  beg  to  send  sketohes  of  fuse*  for  eonooaatai 
shells,  which  1  have  invented. 

The  sketches  above  show  the  fuse*  as  Uxed  In  shells. 

Tlie  number  of  boles  for  tbe  escape  of  Homo  may  be 
increased  either  vertically  or  Uterally. 

J  =  Common  fuse  composition. 

IC  =        „         quick  match. 

A  B  =  Sections  of  plugs  of  lead  or  other  metal. 

In  Fig,  1  tbe  pinga  are  retained  in  their  places  by  a 
thin  wire  A  Bof/iutite  metal,  which  Is  destroyed  when 
the  gun  is  Hred,  and  tbe  plug*  are  aet  free  to  tumble 
OHtteardi  when  the  shell  strikes  the  ground. 

In  Fig.  2  the  plugs  tambls  imrarttt  a*  soon  as  the 
plug  of  cardboard  or  papier  macbe  U  is  removed.  In 
order  to  effect  the  displacement  of  D,  It  is  Slled  with 
rlfla  powder  P,  and  become*  blown  out  when  the  gtu 
is  Hred. 

These  f nses  are  not  $milar  to  Fretbum'i,  or  any  fuse 
that  ha*  been  Invented  prior  to  18&2. 

Oi<ivaR  Ualdahi  Stokes. 


BACK-WHSBL  BtCTCLB. 

Sib,— It  may  be  onlv  practice.  Mr.  Preston  (24KI) 
wants  to  ride  the  "back- wheel  "  bicycle  be  ha*  made. 
The  preuure  on  tbe  treadles  being  of  a  dilTerent  nature 
to  that  of  tbe  ordhiarv  machine,  requires  to  be  learnt 
afresh,  even  though  he  may  ride  them.  Be  ought  to 
have  A'  cranks,  though,  for  a  38'  wheel  (ordinary 
bicycles  require  Si'  for  a  SO*  wheel) ;  the  wheels  are 
only  8' apart,  not  afoot,  and  if  be  has  got  a  roller^: 
advise  him  to  take  it  off.  The  swloglug  bars  are  of 
such  a  length  as  to  make  the  treadles  about  1ft.  ain. 
below  the  level  ol  the  aprlng,  when  they  are  at  their 
loweat  point,  thia  suits  most  persons,  but  as  they  can 
eaally  be  lengthened  or  shortened,  it  is  best  to  adjust 
thran  till  yon  get  the  slie  you  find  m  .t  comfortable. 
Tbe  swing  bars  are  made  of  the  shape  shown  iu  tbe 
sketch.  Leg  resU  can  be  put  on  to  the  projection  In 
front,  these  do  not  interfere  with  the  working.  Per- 
eevere  with  it,  and  you  will  soon  "  make  it  go  "  fast 
eaoogb.  On  the  2ud  of  April,  I  travailed  on  mine 
from  Hempstead  to  Hendon,  3  tnt/es  ta  15  mt»t<^, 
loifJk  gnat  tait.  I  have  reason  to  believe  it  to  be  tbe 
eatiat  trorking  velocipede  I  have  yet  heard  of.  Cer- 
tainly the  "  lever  "  principle  is  tbe  best  driving  action. 
S.  Jambs,  Kentish  Town-road. 

UOISTENINO  BABELS. 

Sir,— Some  time  ago  I  observed  a  query  in  our 
Mechahic  in  referenoe  to  moistening  labels  and 
postsge  stamps,  without  being  subjected  to  the— not 
always  either  pleasant  or  safe— operation  of  parsing 
them  through  the  mouth.  The  beat  reply  I  can  make, 
is  to  forward  for  youi 
kind  accepi..inee  a  neat 
litte  apparatns,  that  moat 
efficiently  (I  tbtnkiaccom- 
pushes  tbe  object  in  view, 
without  the  drawback  of 
clnmiintu  that  atlachea  to 
so  many  of  the  contriv- 
ances extant  —  lately 
brought  out  by  Messrs. 
Savage  and  Son,  Brighton. 
If  you  think  this  in- 
genious and  natty  device 
worth  an  iUostratinn  in 
your  columns— so  devoted  to  original  ideas— it  i*  at 
your  service. 

They  are  made  In  aeverol  else*,  to  *ult  the  vartous 
forms  of  label  in  use.  The  one  I  send  is,  you  will 
observe,  nearly  squsre,  and  Intended  chiefly  for  wetting 
pottage  stamps  ;  the  modua  operandi  is  as  follows. 
Pour  a  little  water  upon  the  pad,  so  as  thoroughly  to 
saturate  it;  place  tlie  label  with  the  adhesive  aide 
npon  the  pad,  then  press  down  the  lid  with  the  fingers  ; 
the  brass  spiral  spring  Inside  the  box— which  con- 
stitutes the  chief  merit  of  the  Invention— wUl  raise  the 
cover  again  when  relieved  from  pressure,  when  the 
label  or  stamp  may  he  lemoved  and  applied  in  the 
ordinary  way.  Edmuho  M.  T.  Tydem ah,  Brighton, 


Fia.Z      HOIII20NTAU        SCCTION 


DRAUGHT  IN  A  CARDING  ENGINE. 

Sib,— "Mutual  Improvement "  asks  if  the  rule  he 
inve*,  p.  Ill,  for  the  draught  in  a  cardina  engiup  "Is 
strlctir  eoneet"  If  he  mean*  for  the  whole  of  the 
draught  in  the  engine,  I  anawer.No  1 

The  rule  1*  correct  *o  far  a*  itgoe*.  but  it  only  gives 
the  draoiht  between  the  doffer  and  the  feed  rollers ;  to 
get  at  the  whole  drought  we  must  take  into  aorounc 
also,  tbe  diaugh'.  between  feed  rollers  and  lap  roller, 
and  also  between  doffer  and  eall enders.  The  draught 
of  a  carding  engine,  or  any  other  machine,  1*  simply 
the  ratio  between  the  snrface  speeds  of  the  first,  or 
taking-  In  roller,  and  the  last,  or  deliverlng-roHer.  I  f 
the  surface  speed  of  first  roller  he  always  taken  a« 
equal  to  1,  then  tbe  (nrfaae  *peed  of  last  roller  wilt 
be  always  =  the  ratio  of  their  speeds,  which  Vatlo  is 
the  whole  draught  in  tbe  machine. 

B.  W.,  Boctadale. 

COMBINED  FUNNEL  AND  MEASURE. 
SiB,— Enclosed  I  send  you  a  sketch  of  a  fnni.cl  and 
measure  combined,  which  I  made  some  time  ago,  and 


which  answer*  the  purpose  Arst-rate  for  all  kinds 
of  llqnon,  and  whisn  1  think  will  be  useful  to  many 
of  your  readers.  I  made  them  in  different  alias,  and 
got  them  stamped.  Seacombe. 

CHEMICAL. 

Sir,— 'Vniilst  reading  an  old  book  several  year*  agw, 
I  met  with  the  following,  which  I  wish  to  lay  befor« 
your  chemical  reader* :—"  Sow  some  orea*-*eed  In 
dour  of  sulphur,  watering  It  with  diatilled  water,  iu 
order  lo  prevent  the  introduction  of  any  foreign 
element.  The  seeds  germinate,  and  puih  forth  into  a 
centre,  nourished  alone  by  priniuples  known  by 
analysis.  Cut  tbe  stem  Into  several  pieces,  so  that 
you  may  have  sufficient  quantity  to  operate  upon,  and 
by  burniiig  it  yon  may  obtain  some  heaps  of  ashea.  In 
analysing  these  aibe*  yon  will  find  acid  of  silica  and 
of  alumiue,  of  plioapbate  and  carbenate  of  lime,  ol 
potaasinm  and  oxide  of  Iron— as  If  the  creaa  had 
wandered  or  come  from  the  aea-sbore.  Now,  theto 
substances  exist  neither  in  the  •ulphur  whioh  served 
as  soil  fur  tbe  plant,  nor  In  tbe  water  that  was  used : 
we  can  only  explain  their  presence  by  supposing  some 
element  common  to  the  bodies  contained  in  the  cress, 
and  in  those  whleh  surrounded  It.  Thu*,  the  air,  the 
distilled  water,  the  Hour  of  snipbnr,  and  the  sub- 
stances contained  In  the  cress — that  is,  potass*,  mag- 
neaia,  and  alumine — have  one  common  pnnoiple.  From 
this  irrefrigable  experiment  »e  deduce  tbe  existence 
of  the  si<MN<f— a  substance  common  to  all  natures, 
modified  by  a  simple  force." 

The  Idea  contained  in  the  above,  whioh  is,  as  I 
understand  it,thatal<  bodies  are  formed  of  preclM-ly 
the  some  substance,  ouly  modified  variously  t>y  some 
force  or  agent,  is  certainly  a  grand  one.  But  I  wish 
to  ask  our  chemical  friends  If  the  result  of  the  experi- 
ment is  actually  as  above  Slated,  and  if  so,  what  is 
the  modem  ezplanatiun  ?  A.J.  Smabt. 
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THE  SUPPOSED  PLAHKT  VULOAN. 

Sir,— The  obierratloai  of  the  ann,  made  with  the 

vtew  to  redlaoorer  the  «boTe  planet  is  timntlt,  con- 

eluded  on  April  10,  and  the  obierTera  tgree  in  atatlo^ 

that  dorlne  the  time  they  have  watched  the  solar  disc 

no  planetary  body  ha*  been  Tlslble.    The  tpota  (ma- 

eu:ai  hare  contlnaed  to  be  excMdlngly  large  and 

Diuneroiu,  and  have  prcunted  aome  Torjr  intereatlDg 

appcaraseea.    The  larger  group,  which  appeared  ou 

tie  K.S.K.  edge,   on  tbe  4tlt  taat.,  and  to  which  I 

called  tbe  attention  of  >oar  readera  in  mj  last  letter, 

coatiooed  to  be  vlaible  antU  tbe  leth.    It  was  leen  by 

many  obMnrers  without  telaacupic  aid,  and  I  bare 

nnmerooii  atietobea  of  Ita  appearance  when  examined 

with  a  high  maxnifyiog  power.    1  encloie  two,  made 

by  Ur.  J.  W.  Baclibonse,  of  Sonderland,  with  a  41ln. 

reffsettng  telescope.*  Ur.   Badiboote  alio  obtaiued 

aome  meaaorea  of  the  aixe  of  tbe  peoumbis,  and  found 

that  on  the  <th  April,  at  4h.  turn..  It  waa  83,006  milea 

long,  and  M.OOO  milea  wide.    Isa  nmbrs  were,  bowerer, 

email  in  proportion,  tbe  iargent  being  but  13,000  milea 

long.    On  tlM  Bth,  tbe  pennmbra  waa  ndueed  to  67,000 

milea  in  length,  and  48,000  milaa  in  width.    On  tbe 

14th,  at  3h.  20m.,  ita  greateat  lencth  waa  se,000  milea, 

aud  lu  greateat  width  10,000  mllee.    Oa  tlie  15th,  at 

aih.  lom.,  the  leneth  of  tbe  penumbra  waa  60,000  milea. 

In  addition  to  &e  Immenaeeluater  referred  to  above, 
numerous  othen  were  rlalble  on  variona  parte  of  the 
diae,  and  the  following  are  the  numbera  noticed  by  Ur. 
J.  G.  "  " •  ■ 


K.  Elger,  on  aereral  days 

:_ 

Wo.  of 

No,  of 

Oioops. 

Gronps. 

aiarobSO  ....   7 

April   2 

...  10 

„      s:i  ....    « 

„       3  . 

...    9 

„      23  ....  11 

4. 

...     7 

„     as  ....   8 

..       6  . 

...    7 

,.       W  ....     0 

«       •  . 

...    8 

;,      29  ....  10 

,.        7  . 

...    8 

„     ai  ....   9 

„      10  . 

...     8 

April       ....  11 

Xr.  Elger,  in  relbrring  to  the  large  apot  rlalble  on 
the  7th,  wya,  •'  The  moat  rapid  changes  were  remarlied 
in  the  long  airaggling  umbne  of  thli  apot.  There 
were  erideut  traces  of  cyclonic  action  going  on,  ataown 
by  the  spiral  strealcs,  and  markings  within  tbe  penum- 
bra. [  hare  been  in  tbe  habit,  during  the  last  ten 
yean,  of  constantly  obserrliig  large  solar  spots,  but  I 
oerer  witnessed  such  a  ehangeablu  group  before." 

Mr.  W.  B.  Birt,  r.B.A.8.,  In  speaking  of  a  amaU 
group  risible  on  the  «tb,  ears:-" April 7.  This 
fCToap  has  become  enlargea  still  more,  assuming  tbe 
«bancter  of  trro  other  conspicuous  einsters,  one  in  tbe 
a.  tbe  other  in  the  N.  hemispbere,  consisting  of  two 
•pots,  one  preoedlng  and  tbe  other  following  the  cen- 
tral portion,  or  apparent  focus  of  disturbance ;  a  fea- 
^ore  which  I  eenstantly  noticed  in  my  sno  spot  observa- 
tions, nine  or  ten  years  aga  The  group  in  question, 
of  which  I  noticed  tbe  earliest  formation,  has  now 
become  extended  by  appendages  of  spots,  M.  of  the 
two  terminal  onea." 

Ur.  Birt  also  says :— "  Between  March  39  and  AprU 
7.  tbe  spots,  which  hare  been  yery^umeroua,  may  be 
dlrlded  into  two  classes,  large  isolated  spots,  or  pairs 
«t  such  spoil,  attended  with  eomparatireiy  small 
penumbra,  and  preserring  from  day  to  day  their  dis- 
tinguishing ebaraoterislica;    also  large    groups  of 


.niftcant  proportions,  containing  numerous  umbra, 
and  a  large  extent  of  pennmbra,  the  disposition  of 
wmch  baa  altered  from  day  to  day." 
^Throngliont  nearly  the  entire  period  selected  for  the 
vbacrratlonsj  the  weather  was  rery  Uue,  but  definition 
waa  not  good,  and  it  waa  f  reqnently  found  Impuaaible 
to  obtain  good  rlews  of  the  spots,  when  employing 
nlgn  msgnllylDg  powers.  In  a  future  series  of  obser  - 
Tntloni,  it  Is  proposed  to  obuiu  tbe  co-operation  of 
■observers  at  more  distant  stations. 
IFiLLiAM  V.  DEanino,  Hon.  Sec.  Observing  Astro- 

.    noniical  Society,  Ashley-road,  Bristol,  April  18. 


THE  "PHAHTOil."— "OVKIl  SIXTY." 

Sib,— In  f  nrtber  reference  to  tbe  "  Phantom  "  wheel, 
I  bare  just  hod  my  attention  called  to  an  article  under 
tbe  heading  "  Wheel,"  in  the  "  Penny  Encyclopedia,' 
whereby  it  appeara  tbat  so  early  as  1838,  wheels  for 
railway  trucks  were  constructed  upon  the  "  suspen- 
sory "principle,  and  though  Immensely  strong,  were 
not  found  snfilolently  elastic  to  answer  the  purposes 
of  good  carriage  wbeels.  I  also  remember,  witliin  the 
last  tw«lTemonth,  to  bare  seen,  either  In  the  Enulibh 
UKcHANic,  or  some  other  sclentlUc  Journal,  a  notice 


of  a  wheel  of  similar  eoastraetlon,  in  use  (as  a  gig 
wheel)  by  •  gentleinan  in  London ;  but  in  this  case 
the  spokes  were  formed  of  steel  ebslns  paMinc  orer 
nulleys  attached  to  the  felloes  or  rim  of  the  wheel :  this 
would,  I  think,  be  less  oMeotlonable  than  spokes  of 
steel  wire,  aa.  although  the  so-called  obaln  spokes 
mlsbtbe  a  trifle  heavier,  they  would  not  be  so  liable 
to  fracture  from  an  aeoidenui  blow,  as  tbe  wire  ones, 
and  would,  moreorer,  not  prove  so  rigid  and  Inabistlo, 
thus  two  of  the  most  serious  objections  would  be 
overcome.  I  may  observe,  that  the  idea  was  suggested 
to  my  mind  by  seeing  a  boy's  heop,  with  a  ring  tied  In 
the  centre  by  pieces  of  string  tor  spokes.  Tbe  wheel 
and  velocipede  referred  to  in  my  previous  letter  will 
donbtleas  be  remembered  by  many  persons  In  tbe 
neighbourhood  ofBochfort  and  Bayleigh,  in  Essex,  In 
lgsT-5 ;  as  will  also  a  first  experimental  wheel  cua- 
stmcted  with  a  solid  brasi  rim  with  very  line  wire 
spokes  passing  through  in  a  preoiaely  similar  manner 
to  the  one  Illustrated  Dy  The  "  Phantom  "  Company. 

I  must  also  in  all  fairness  add  tbat  I  have  never 
either  tried  or  seen  any  of  their  wheels ;  but  no  one 
will  rdoice  more  than  myself,  or  be  more  ready  tocon- 

gratulate  the  "Phantom"  Velooe Compsjiy  if  they 
ave— In  anyway  yet  unexplained— succeeded  In  sur- 
mounting the  very  obrions  difflcultles  in  constructing 
a  really  strong,  light,  and  useful  wheel,  on  the  "  sus- 
pensory "  prtncipte. 

In  reply  to  "  Over  Sixty,"  page  115.  I  very  much 
dislike  anything  having  the  appearance  of  "  blowing 
my  own  trumpet,"  but  as  It  is  not  a  matter  of  trade  to 
me,  and  appears  to  be  a  matter  of  some  importance 
to  liim,  t  can  with  confidence  inform  him  that  I  know 
of  nothing— and  my  experience  is  pretty  extensive- 
more  suitable  for  getting  along  in  a  billy  country,  or 
indeed  any  other,  than  the  velocipede  I  tully  illus- 
trated and  described  under  the  lunn  dt  flume  or'  Leo," 
In  VoL  IX.,  April  or  Maylastyesrof  our  Meciiaiiic.  (3 
of  my  vols,  are  now  being  bound,  so  I  cannot  refer), 
and  of  which  the  Editor  said  it  was  tbe  only  one  be 
hod  seen  that  really  deserved  a  patent  Bnt  I  pre- 
ferred to  moke  our  readers  a  present  of  it. 

EOMUIID  U.  T.  Ttdemah. 


NINETY  MILES  A  DAY  ON  A  BICYCLE. 

Sib,- I  have  rested  contented  with  reading  only 
tbe  opinions,  suggestions,  and  experiences  of  your 
numerous  correspondents  on  the  construction,  use, 
and  progress  of  the  velocipede,  and  bare  been  very 
much  interested  with  the  ingenuity  exhibited  by  some, 
surprised  at  the  wonders  tnid  by  others,  and  amused 
at  tne  rldiculona  nonsense  of  that  class  ef  your  eor- 
respondeuts  who^are  endeavouring  to  show  how  to 
gain  power  and  apeeil  by  the  rarious  msgio  contri- 
vances of  long  lerera,  cranka,  Ac.  It  Is,  however,  use- 
less dilating  further  on  these  absurdities.  I  saw  an 
account  In  your  valuable  paper  of  April  9,  1869,  of 
some  gentlemen  going  from  Liverpool  to  London  in 
four  days.  This  uien  appeared  to  me  a  great  feat,  and 
I  couBidered  the  riders  bad  done  four  days' hard  work, 
OS  my  notion  of  the  velodpedo  has  differed  very  much 
from  many  of  my  friends,  for  I  have  always  held  that 
it  is  the  rider  woo  takes  tbe  machine  with  him,  and 
not  the  machUe  tbe  rider. 

ThU  opinion  was  very  nicely  explained  by  your 
correspondent  "  W."  in  your  issue  of  Sept  17,  1809,  lu 
his  letter  headed  "  Toe  Bicycle  Tested  and  Con- 
demned," which  some  of  your  subscribers  would  do 
well  to  study.  I  must  say,  tbat  altboug))  "W.'s" 
sentiments  have  exactly  concurred  with  mme  till  now, 
I  beijin  to  vary  a  little  [though  not  materially)  from 
him,  since  seeing  the  account  In  last  week's  papsr, 
which  1  know  la  true,  being  intimately  acquainted 
witb  the  two  performers,  who  were  both  at  tbelr  post 
at  the  usual  business  hour  the  next  momiog. 

Extract  from  Bimnugham  Qaietle,  April  10, 1870  :— 

"On  Monday  last  two  young  gentlemen,  raaldents  of 
Smethwick,  performed  a  journey  each  on  s  bicycle 
from  this  place  to  tbe  town  of  Derby  and  back,  beiag  a 
distance  of  90  miles,  within  tbe  day,  partaking  at  the 
last-named  town  on  arrival  of  a  substantial  dinner 

Srovided  by  mine  host  at  the  well-known  hostelry, 
hakspeare  Inn,  Bell-lane,  returning  the  same  evening 
on  their  Teblclea  In  excellent  order.  VTe  believe  this 
la  the  lougest  stretch  performed  within  tbe  time  by  any 
of  our  amateurs  in  the  Midlands." 

I  wonld  add  that  they  were  ordinary  bicycles,  with 
36in.  wheels  and  6in.  cranks. 

A  Reoi'Lar  Scbscbibeb. 


COCHIMEAL. 

S»,— As  eoehlneal  is  an  article  largely  used  in 
trade,  B  few  words  about  it  may  interest  some  readers, 
and  furnish  a  text  for  others  better  acquainted  with 
the  subject  than  I  am  to  enlarge  upon.  .  ,_,  ^    . 

For  many  years  It  was  thought  to  be  some  kind  of 
seed,  and  retains  the  name  "grain"  at  the  present 


day  among  d/era,  Ac.  Naturalists  asoertained  it  to  be 
the  female  of  a  hemiptarous  insect  It  was  found  by 
the  Spaniards  in  ISli^  on  tbelr  first  entry  Into  Mexico, 
where  it  waa  being  used  by  tbe  natives  to  colour  orna- 
ments, Ac.,  Ae.,  and  is  now  extensively  aiUiralnl 
there,  in  TenetilTe,  and  Algiers.  A  Spanish  priest 
intiMluced  it  into  TeneriSe  in  1826.  In  1840  M.  Slmou- 
net,  •  Frenohmaa  (evading  tbe  Spanish  law,  which 
threatened  any  one  found  exporting  tbe  insect  from 
their  dominions  with  death),  introduced  it  into 
Algiers,  thereby  rendering  a  great  aervice  te  his 
country ;  for  Franee  was  paying  9  or  10  millions  of 
francs  annually  for  tbe  coenineau  she  used. 

Fig.  1  rapresenu  tbe  nopal  plant,  one  of  those  pecu- 
liar sneonlent  shrubs  belonging  to  the  natural  order 
Caeta,  called  by  botanists  Optmfia  Ooccintt/i^era. 
"  On  this  the  Impregnated  females  are  placed.  Young 
ones  are  shortly  developed,  and  about  three  or  four 
months  afterwards,  when  tbe  females  have  become 
feeundated  and  enlarged,  the  harvest  commences 
Tbe  Insects  are  remdted  and  killed,  either  by  immers- 
ing in  hot  water  or  by  tbe  heat  of  a  store."  Tbey  are 
collected  three  times  in  tbe  year,  a  few  being  pre- 
served for  breeding  the  following  year. 

The  mole  only  is  supplied  with  wings ;  the  female 
has  none  (Figs.  2  ondSj,  and  remains  aiwsys  attoebed 


r  I 


r  I  e 


to  the  leaf  of  the  nopal.  They  ore  small.  Irregular, 
orold  tKXlies,  of  a  grayish  red  colour  on  the  outside, 
and  a  bright  purple  red  within.  They  are  naed 
chiefly  for  the  sake  of  the  fine  oolour  which  they  pro- 
duce, and  are  principally  consumed  by  the  scarlet 
dyers.  Alcohol,  water,  and  solution  of  ammonia 
readily  extract  their  colour. 

Carmine  is  prepared  from  cochineal  by  decoction  In 
water  and  the  addition  of  a  precipitant,  such  as 
bichloride  of  tin.  What  la  thrown  down,  when  col- 
lected and  dried,  oonstitutea  carmine,  alx  drms.  of 
which  is  yielded  by  los.  of  cochineal. 

H.  E.  Godfbet. 


THE  DETERMINATION  OF  THE  PERCENTAGE 
OF  SULPHDB  IN  IE0N8. 

Sib,- As  this  sobject  is  of  great  importance  to  those 
connected  with  the  metallurgy  of  iren,  I  shall  feel 
obliged  it  you  will  allow  me  space  for  a  few  words  on 
the  process  described  under  this  beading  by  Mr. 
Hamilton  In  your  paper  of  the  8th  Inst  The  metho<l 
of  separating  the  sulphur  from  tbe  Iron  as  sulphuretted 
hydrogen  gas,  which  is  absorbed  by  the  solntion  of 
potash,  and  tbe  oxidation  of  the  sulphide  of  potassium 
thus  produced,  by  passing  cblorlue  gas  Into  tbe  alka- 
line liquid,  as  suggested  by  Mr.  Hamilton,  ia  inge- 
nious ;  but  the  process  is  objectionable  for  several 
reasons,  which  I  think  will  prevent  its  coming  Into 
geperal  use.  1st  It  requires  great  care  in  the  prepa- 
ration of  the  apparatus,  and  strict  attention  during 
tbe  evolution  of  tne  gas.    2ad.  Tbe  unpleasant  odours , 
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Aral  of  ih»  bydrooarbon  gatai,  wid  aubsequently  of 
the  eUorkie  ga«,  are  evan  mora  dlMmrrueoble  to  the 
■uialyM  than  the  sitroua  fniaei  evolved  aurlng  the 
nitrobydrooblorio  aeld  proceai.  3rd.  it  la  not  ro  rapid 
as  tbe  Bltrohydrochlorlo  add  process.  1th.  The 
reanlta  do  not  exhibit  a  greater  accuracy  than  ia 
obtainable  by  solution  at  the  Iron  in  niirobydrocblorle 
acid. 

lit.  Uamllton,  in  bla  article,  saya :  "  I  bare  analysed 
aeveral  apeclmena  of  pic-lron  according  to  the  solution 
iu  tbe  nitroclilorto  acid  method,  with  all  due  prccau- 
tioot,  which,  altbuug;h  exceedingly  important,  are 
often  omitted  in  expiaoatlona  of  tbe  process.'*  As 
Mr.  Bamilton  has  ^so  emitted  to  mention  the  precau- 
tions n«eesaary  ts  abaenre  ia  cwrjins  eat  the  nitro- 
hydroeldwie  add  nnx-esa,  I  will  daaonee  in  detail  the 
manner  tn  which  I  estimate  sulphar  In  Iron  aad  steel 
by  that  nedisd,  having;  alwaya  found  the  lesalta 
trustworthy  aod  Mcmte. 

A  weighed  ouaotity  (about  S  eramaus)  of  Iron  is 
placed  In  a  bewcer  of  abontSOO  oubie^eealtmetres'  capa- 
city, and  hsTi^g  a  cloek-g laaa  cover.  EO  cubic  centi- 
metres of  atroag  hydrochlorle  acid  are  mixed  with  10 
cubic  saatiaatras  o(  ateong  nitrla  acid  Iu  a  small 
bealMr,  and  gently  heated  until  tbaacld  liquid  assumes 
n  slighUy  yellowish  tint.  Tlw  acid  is  then  poured, 
little  at  a  time,  into  the  beaker  containing  the  iron,  tbu 
glass  cover  being  moved  just  sulSciont  Co  allow  of  the 
aold  being  poured  Into  tbe  beaker.  A  very  strong 
reaction  tuesplaee,  and  great  heat  ia  generated;  but 
the  capacity  of  the  oeaker,  and  the  large  cooling  sar- 
tace  presented  by  It  prevenfi  any  loss  by  eServeaoenee. 
The  aolntlon  of  the  Iron  la  thus  aiteeted  In  two  or 
three  minutes,  and  the  wholeof  tbe  salpburis  oxidised 
to  sulphuric  aetd.  The  sides  of  ibe  beaker  and  tbe 
oloek-glass  cover  ars  now  rinsed  by  means  af  the 
wash-oottla,  and  the  liquid  is  evaporated  nearly  to 
dryneas  over  the  water-bath,  or  on  too  ateam-chest,  to 
renaove  exeeas  of  acid.  A  few  drope  of  hydrochloric 
acid  are  pound  on  to  the  residue  when  nearly  dry.aad 
water  la  added,  a  gentle  heat  being  applied  to  hasten 
tbe  solution.  The  liquid  is  then  fllterod  In  the  ordi- 
nary way,  the  filter  paper  washed  with  eold  water, 
and  the  filtrate  diluted  to  about  ISO  sr  IM  cable  eentl- 
meota.  A  solunoD  of  ehlorlde  of  barium  la  added  In 
excess  to  the  filtrate,  which  ia  allowed  to  stand  In  a 
warm  place  for  several  hours.  The  precipitate  soon 
makes  Ita  appearance,  and  aettlea  down  at  the  bottom 
of  the  beaker,  leavliig  the  liquid  above  it  qntte  olear. 
Tbe  Uqnid  la  now  filured,  an#  the  precipitated  nil- 

fihate  of  barlnm  eoUeeted  on  the  filter  paper ;  bat  It  la 
nportaat  to  note  that  tbe  filter  paper  rauat  not  be 
washed  with  hot  watar  natil  tbe  whole  of  the  yellow 
solution  of  Iron  has  been  removed  from  It  by  washing 
with  coU  water.  I  mention  this  particularly,  a«  Mr. 
Hamilton  Id  Jiis  paper  says:-.-*' Alter  filtering  and 
washing  it  well  with  boiling  water,  it  is  seldom,  if 
f'ver,  possible  to  render  It  white,  which  Is  objection- 
able to  a  careful  chemist."  This  statement  and  the 
context  would  lead  one  to  lafev  that  washing  with 
boiling  water  Is  necessary  to  reader  tbe  precipitate 
white,  whereas  the  reverse  la  the  eaae.  After  the 
liquid  has  paased  through  the  filter  paper,  the  latter 
should  be  washed  with  cold  water,  and  4f  a  trace  of 
yellow  colour  remains  in  any  part  of  tbe  paper,  a  few 
drops  of  hydrochloric  acid  added,  aod  further  washing 
with  cold  water,  will  entlreIy:renova  It;  the  washing 
may  then  be  continued  with  bot  water.  With  proper 
care,  nnd  the  observance  of  those  preeantions.  tbe 
precipitate,  when  dried,  Ignited,  and  weighed,  yrill  be 
obtained  perfectly  white.  On  the  other  band,  If  tbe 
paper  be  waabed  at  first  with  boiling  water,  it  will 
aaaame  a  brown  coloration,  owing  to  the  precipitation 
of  oxida  of  Iron,  the  complete  removal  of  which  from 
the  paper  Is  very  difficult. 

In  estlmstlng  tbe  sulphur  In  steel  and  wrought  Iron, 
It  Is  advisable  to  use  a  larger  quantity,  say  5  grammes 
of  the  metal  and  60  cubic  centimetres  of  the  mixed 
acida  Tbe  weighings  must  be  made  on  a  balance 
capable  of  weighing  accurately  to  the  tenth  part  of  a 
milligramme.  I  use  one  of  Ladd  and  Oertllng's 
balances,  furnished  with  supports  for  tbe  scale  pans, 
and  having  agate  plane  and  kaife  edges. 

The  acids  sometimes  contain  a  trace  of  sulphurous 
acid,  wVieh  during  the  solution  of  tbe  Iron  becomes 
oxidised  to  sulphuric  acid.  Before  making  aay  esti- 
mation of  sulphate  in  Iron,  It  Is  therefore  neeeaaary  to 
estimate  the  weight  of  sulphate  of  barium  obtained 
from  a  given  volume  of  tbe  mixed  aclde.  Thua,  If  60 
cubic  centlmetrea  be  the  volume  experimented  on,  and 
four  milligrammes  of  sulphate  of  barinm  be  obtained, 
then  In  a  determination  of  snipbur  in  Iron,  using  3 
grammes  of  Iron  and  30  cubic  centimetres  of  acid,  a 
deduction  of  two  milligrammes  from  tbe  sulphate  of 
barium  obtained  will  be  necessary  on  account  of  tbe 
impurity  In  the  aold.  Tbe  lol  lowing  are  some  of  tbe 
results  which  I  have  obtained  by  solution  in  nitro- 
hydrochlonc  acid.  In  my  opinion  they  are  aalll- 
cicnt  evidence  of  the  accuracy  of  the  method,  and  the 
difference  between  the  reanlta  of  tbe  firat  and  second 
analyses  is  In  each  case  less  than  the  differences 
obtained  by  Ur.  Bamilton  in  bla  experi  menu  :— 

Tia  iBon. 

laiAnitlvsIa  9n4AoalTsl>.  Stvmra 

1.  Percentage  Of  sulphur.   ooH  u-Ota  u-ott; 

2.  „  „  00i7  0«4i  O-OU". 

3.  „  „  OOaO  0-0(19  0-OOU 

4.  „  „  0-067  0-«H  0  001 
.'i.  „  „  O'OSO  O-OSS  OOOJ 

6.  „  „  O-US  0118  0  000 

7.  „  „  0119  OIM  0  0«i 

8.  „  „  0-128  D-llfl  iOr2 
«,  „  „  0-ll!i  0-122  0-002 

10.  „  „  O'-Ul  0  4M  0-003 

WBODGBT  IBOK  AIIO  8TBEL. 

IstAasIvsts.  ai<  analysis.  OUrmoo 

11.  Ferrentago  of  sulphur    0014  O-oig  0004 

12.  „  „  0-023  0«I5  0-0118 

13.  „  „  0-096  0-038  0-00-2 

14.  „  „  irvti  (-OlO  0-002 
16.  „  „  (H148  0-0*1  0-007 
10.  „  „  O073  0-061  0-013 

£dwabd  Ricrabds,  Analytical  Chemlat  to  tbe 
Barrow  Biematlte  Iron  and  Steel  Co., 
Barrow-ln-Fumess. 


THE  SOPEE  RIFLE. 

Sir, — Some  readers  may  recollect  a  deacrlptlou  of  a 
rifle  invented  by  Mr.  tjoper,  in  Vol.  VII.,  p.  339. 
Certainly onr  inventor  muat he  credited  with  no  amall 
amount  of  ingenuity  and  perseverance  in  being  able  to 
produce  to  the  world  another  and  a  far  superior  arm 
than  the  previous  one.  The  former  was  rejected  by  the 
Small- Arms  Committee  for  its  teemlHy—l  say  teem- 
ing intontionally  —  complication.  The  one  I  am 
about  tj  describe  is  simplicity  itself  By  a  very  un- 
fortunate decision,  however,  of  tbe  Government,  the 
gun  of  which  I  give  diagrams,  has  not  been  con- 
sidered in  tbe  competition,  as  it  could  nor  by  any 
fiosslbie  means  be  sot  ready  by  the  r*ay  stated  as  the 
aat  when  new  inventions  would  be  received.  There- 
fore, for  the  moment.  It  haa  the  cold  tiboulder,  but  If 
rival  inventors,  experienced  mechaniclmis,  the  most 
eminent  engineers  of  England,  France,  Germany,  and 
the  Uuitea  States,  eire,  as  the^  have  given,  their 
opinlou  that  this  rew  gun  Is  the  best  In  the  world, 
how  long  will  it  be  before  Goverumeut^s  compelled  to 
admit  it  in  competition  with  others?  The  require- 
ments of  a  breech- loader  are  simplicity,  strength,  and 
certainty  of  action.  We  will  considijr  for  a  moment 
how  far  the  gun  we  are  discussing  answers  to  the^e 
requlrementa  Its  constituent  parts  are  reduced  to  a 
minimum,  and  therefore,  of  necessity  we  get  simpli- 
city. "The  cocking  of  the  piece,  the  opening  of  tbe 
breech,  and  tbe  extracting  of  the  empty  cartridge 
sheila  are  slmultsneously  cfTected  by  one  moremsnt  of 
the  hand  without  changing  the  position  of  the  piece. 
The  breach  Is  closed  by  a  block  which  is  bingrd  or 
pivotted  at  on^  siie  of  the  rear  of  the  barrel,  and 
which  is  raised  and  turned  laterally  on  its  pivot  to 

Xn  the  breech"  (specllcatlon).    Fig  1,  A,  the  breaeh- 
Bkls  perforated  to  allow  the  insertion  of  the  striker, 


r  t  c- 


Fig.  1,  B,  by  meana  of  which  the  blow  of  the  hammer 
is  trantmittsd  to  tbe  cartridge.  Tbe  movomenu 
above-mentioned  are  caused  by  the  motive  power 
being  applied  to  a  lever,  Fig.  1.  D,  mounted  on  the 
rUbt  side,  moving  in  a  clrsular  direction,  but  only  to 
tbe  extent  of  SJ".  The  eaae  of  the  operation  will  ex- 
plain the  marvellous  rapidity  with  wbleh  this  gnn  baa 
been  fired.  At  the  late  Basingstoke  Kxhibltlon  no  loss 
than  60  rounds  were  fired  by  Mr.  Warwick  in  on/- 
mmuU,  Work  wbleh  has  never  yet  been  eaualled.  The 
only  springs  uaed  in  tbe  meehaalam  are  the  ordinary 
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b«r.  and  still  when  tried,  of    course    before  being 
olenncd,  its  action  was  perfect. 

Tbe  whole  mechanism  will  however  be  understood 
much  better  by  reference  to  tbe  following  diagrams.  I 
have  given  referencea  to  the  peculiar  parts  only  ;  the 
others,  as  the  barrel,  oack,  &c.,  are  similar  to  the  ordi- 
nary rifle. 

Fig.  1  represents  a  side  view ;  Fig.  1  a  longitndinal 
section  i  Mgi.  3  and  4  are  aad  views,  with  tbe  breech- 
block raised  and  closed  respectively ;  Fig.  5  shows  the 
breach  bloak. 

It  may  ha  Bscnasary  to  aay  .a  few  worda  regardlnic 
Iha  extractor,  K,  Fig.  ^.  By  tbe  diagram  it  will  "bo 
Boontheendof  the  extractor  is  raised,  and  it  la  tbts 
part  which  catches  the  rim  of  the  cnrtrldne.  The  ex- 
tractor Is  moved  by  meana  of  a  lever,  and  by  a  pecu- 
lUr  formaliaa  of  the  hammer  It  is  started  back  with  & 
slow  motlon,wbich  is  gradually  accelerated,  and  floitbod 
with  a  jerk.  By  this  peculiar  motion  great  force  may 
be  exerted  Boon  the  cartridge  ahell  in  starting  It  from 
the  barraL  wUeh  la  neresaary  when  the  explosion  of 
tbe  cartrMKa,  or  aome  other  means,  has  caused  to  stick  . 
tightly  tn  the  barrel.  One  screw  secures  tbe  whole 
The  stock  of  tba  gun  Is  in  one,  and,  ttierefore.  very 
strong.  C.  H.  W.  B. 

PS. — Just  at  the  moment  of  writing  I  hear  another 
trial  is  to  be  made  as  regards  rapidity  of  firing,  which  I 
hope  to  witness,  and  If  more  than  Ou  rounds  per 
minute  are  fired,  the  Editor  shall  be  duly  informed' 

INOBEDIENTS  FOB  GOOD  PAINT. 
Sib,— In  answer  to  "  Surveyor,"  (qy.  250*,  I  may  tell 
him  tbe  Ingredients  neeeaaary  to  form  a  good  paint  aro 
as  follows  :— 
IsL  A  genuine  well  g  -nnnd  material  or  paint  proaer 
for  the  body. 

^nd.  Mlccalioe  or  boiled  Unseed 
•II,  as  a  vi-hiclo  lor  the  conve- 
nient retention  of  the  point 
Itself.  * 

3rd.  •*  Patent "  orother  dryers, 
to  asHst  the  paint  In  harden- 
ing and  drying. 

4tli.  TurpeuUne  orpetroleuBi 
spirit,  to  give  fulBclont  fluidity 
to  the  above  mixture,  so  that 
it  win  work  readily  under  the 
brush.    It  also  acts  as  a  drver. 

The  proportions  of  tbe  above 
Tary,  (1)  according  to  the  nature 
of  ibe  puint,  (.1)  according  to 
the  kind  of  surface  to  be  covvred. 
and  (i)  aecordiug  to  the  wea- 
ther. 

Spiaklng  generally,  and  tak- 
ing best  ground  white  lead  as 
an  exsmple,  Icwt.  lead,  Ogal. 
bollert  oil.  2tlb.   patent  drjcrs, 

— ^ — ■"  and  ligai.    turpeutlue,     would 

make  a  paint  suitable  for  second 
coat  w  oi  k.  For  prim  Ing  or  ficst 
coat,  aay  Igal.  oil  leaa,  igal.  tur- 
pentine more;  tbia  would  cause 
the  work  to  dry  "  dead  "  or  flat, 
aa  la  required. 
^»1«  o*k  varnish  la  the  beat  lor  trained  woodwork, 
ir  the  work  Is  exposed  to  tbe  weather,  aak  for  ouUidt 
oak  varnish.  Ualcaa  you  buy  from  a  good  house  you 
will  get  varnish  made  with  softer  and  cheaper  gums: 
thU  \t  only  fit  for  Inside  work. 

You  cannot  well  detect  adulterated  paints  unless  the 
adulteratloni  la  unmiatakably  apparent,  or  yon  have 
pure  paint  by  you  to  aerveot  a  atandard.  In  this  latter 
case,  and  taking  ground  white  lead  again  as  as 
example,  you  may  delect  adulterailou  iu  this  way  : 
Take,  aay,  SO  parts  lead  to  1  part  gioui.d  Pruasian  bine 
or  vegetable  bhuk,  nix  togetlier  with  a  given  quan- 
-  tity  oroll  andturpiButwcaud  observe  tbe  shade  of 
blue  or  grey.  Proceed  la  the  same  manner  with  the 
wimple  to  be  teslod.  It  this  latter  test  gives  yua  a 
darker  bine  or  grey  than  tbe  former,  you  may  be  sure 
that  the  latterls  the  most  adulterated.  By  repaaUng 
the  tests  and  dimlalabing  tbe  quautitlca  of  lead  in 
the  Hrat  sample,  you  may  make  botb  abadea  coin- 
cide.    Note  then  the  difference   in  the  uuoiber  of 

Fk  "'  '"'^  *"  ^^  *"*'  P^"  °'  '''"^  <"'  '•'s'k,  and 
that  will  be  your  eallmate  as  to  (he  superiority  of 
oue  sample  over  tbe  other.  This  metliod  may  be 
adopted  with  most  coioura.  Ths  writer  makea  an  ox- 
ide of  Iron  paint  that  will  staiii  this  test  favourably 
against  aay  other  he  moou  with.  It  lathe  method 
he  adopts  with  every  aample  that  cornea  wltbla 
bla  reach,  and  by  it  he  can  test  each  malter'a  aa- 
Bortloaa  with  tolerable  accuracy. 

As  to  the  last  ebinse  of  tbe  inquiry,  f  should  think 
petroleum  or  other  oils  would  certainly  spoU  any 
paint.  Petroleum  apirlr,  or  mineral  tarpentiue,  aa  It 
is  sometimes  oulle<i,  will  answer  very  well  for  com- 
mon outdoor  purpeeea.  but  at  the  present  price  of 
good  turpentine  there  is  very  little  saving  In  tbe  use 
uf  petroleum  spMl.  Consumers  usually  boy  palatln 
the  ground  or  stilt  state,  and  tHn  It  themselves.  If 
bought  ready  for  use  (a  mode  tbe  writer  would  cot 
generally  recommend),  tbe  small  ol  it  would  deter- 
mine whether  petroleum  spirit,  or  spirits  of  turpen- 
tine, had  been  uaed.  If  "  burreyor  '^  will  insert  hia 
address  In  the  advertise  ment  coluuins.  I  shall  ho 
happy  to  forward  him  farther  details.  Being  in  the 
tradis  I  do  not  wiah  further  to  speak  of  tliU  aubject, 
aa  it  would  make  an  advertisement  ol  this  reply. 

IiLAB. 


mainspring  taken  from  an  Enfield  rifle,  and  a  fiat 
trigger  spring.  Regarding  strength,  whtoh  is  properly 
of  Ine  utmost  importance,  the  gun  has  many  times 
been  fired  with  a  charge  of  200  grains  of  powder  and 
i30  grains  of  lead.  I  Lastly,  rospeotiug  certainly  of 
action,  so  simple  and  so  certain  is  it  that  misfires  are 
unknown  in  the  vocabulary  of  Its  inventor.  The 
ordinary  sand  cloggirg  has  been  tried  without  effect, 
tbe  base  of  tbe  cartridge  haa  been  sawn  asunder,  but 
Btin  no  failure,  It  has  l^n  left  for  a  fortnight  under 
water,  and  during  the  next  two  weeks  left  oul  in  tbe 
open  air,  recollect  tills  waa  done  during  foggy  Kovem- 


THE  OBGAN.-S0UNDB0AED,  OB  BELLOWS- 

Sir,— Havingmade  the  acquaintance  of  the  BsGLisH 
Mechanic  aome  three  montha  ago,  being  introduced 
to  him  by  a  friend  who  referred  me  to  one  of  his 
urticlea  in  elucidation  of  aome  medianical  contrivances 
In  which  we  were  mutually  inteieated,  I  need  scarcely 
say  that  I  have  derived  much  pleasure  in  availlug  my- 
aelf  of  a  copy  of  bla  weekly  visits  ever  since.  1  have 
felt  much  gratified  In  tbe  pcmsal  nf  his  pages  gene- 
rally, and  more  particularly  ot  late  by  an  article  on 
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<nna  pipe  constrnction,  by,"  An  Adept,"  fbore  very 
ifSprn.  clear,  sad  mlaute  tnstruccions  gnye  mo  ro- 
Matmgoment  to  prooeed  at  once  In  tho  oonttraction  el 
«a  inctmment  which,  for  a  lon^  period,  I  hare  been 


moother  of  your  inqairan,  am  totallT  at  a  kws  bow  to 
conatraot  (topped  plpee;    aad,  Uklag  ahlntfrom 
"  AdBp(V  repV  *o  "Inqnteer,"  en  pag«0O».  No.  268, 
I »— ^  made  up  my  mfaid  to  abeln  tbe  pipe  operationa 
for  the  praaeet,  and  proceed  with  aonndboai^,  or  bel- 
low*.    Bat  hare  a«raln  I  ttnd  myeelt  Im  a  fix ;  (or,  not 
knowing  tbe  aeala  or  relative  aiiea  of  tbe  plpaa,  I  con- 
not  eet  out  my  aonnlboard :    and  again,  aa  I  wlab  tbe 
bellom  M>  bejnat  aa  large  aa  my  aoondbaard  and  wind- 
cbeM  wiU  eonvenleatly  admit,    I  am  consequently 
bnwbt  to  a  etand.    I  am  dealroua  tbat  tbe  Inatrument 
abooW  comprlae— 1,  stopped  diapason,  CC  to  F  In  alt. 
orGrtnedlnm  scale),  wood:  2,  principal ;   3,  fifteenth; 
and4,  trampet  metal.  And  to  this  end  I  should  eateem 
a«   a  particular  laroar,  answers  to   the  followlafr 
qnerlea  :  — 1.    la  wbat  number  of    tlie   Ekulibii 
Kbcbahio  can    (  And  "Adepl'a"   wlQd-cbcst   and 
soundboard  Instmctlons  ?    2.  would  soundboard  4tt. 
6in.  by  Ht.  be  sufBcleutly  large  (pliirlng  the   larj^st 
octave  of  pipes  In  front  and  at  aidee)  ?  3.   What  sboald 
be  tbe  aiiea  of  bloekaand  tbicknaaa  of  stun  for  the  dia- 
pason CC  to  >' or  O  ?  Simplex. 
I                             

WOOD  P1PE3  VERSOS  OEGAN  METAL  PIPES. 
Dbab   <■  IlARKOHioea     B.,"— Glad    to    find    the 
"Xout"  has  not  suppressed  your   defiant    crow.     I 
always  hoped  wood  pipes  wonld  como  to  the  fore. 
"  Adept "  mutt  be  coorliued  by  this  time  that  metal  is 
not  a  sine  qua  nan  tor  an  oiKan.    His  communleatioas, 
aa  or^nai  experiments,  are  of  tbe  hii^host  value,  and 
I  bope  be  will  arrive  at  speedy  eonvaleacenee,  and  be 
allowed  to  comptsta  thaa.     There  muat  be  men  capa- 
ble of  doing  tbia  work,  and  some  don't  eare  moeb  for 
the  oammels  of  the  "practical  orfan  bntlders."    I 
even  tbink  tbe  tones  of  the  American  organ  may  be 
rlvaliad  la  Mieioiu  toood,  and  I  Ulte  to  bear  tbe  tone 
aad  smatl  Uie  fragrrance  of  ttae'troodly  cedar.     Wo 
caa  iadge  of  good  tone  witluMit  the  aid  of  the  orKan 
bnlldera,  lost  as  we  may  pronounce  upon  a  vintage  of 
Ibe  "rtai  Ihlox"  without  tbe  latenreation  of    tbe 
lieansed  rietualler.     After  all  "  Adept "  bas  done  and 
•aid,  the  diAculty  oueht  to  vanish. 

Ueskv  Us«heb,  BJl.,  U.B.,  Surgeon. 


EimiCTS  FBOK  GOEEBSFOimEirCE. 

AMATKUtt  FAEMINQ.-"A  CooBtry  Vet- 
writes  :— "  Seeing  a  paragraph  In  your  valnablajoornal 
'wbetber  it  would  not  be  advisable  to  give  a  column  to 
questions  and  answers  respecting  the  bteedlog,  keep- 
ing, aad  rearing  of  horses,  Ita.  I  think  myself  it 
woald  be  a  good  idea ;  but  would  it  not  be  advisable  to 
add  to  the  abovementiooed  list  that)  of  dogs  abd 
pooltry,  aapeciolly  as  dog  and  poultry  sbows  are 
becoming  so  extremely  fashionable ;  and  a  few  hints 
occasionally  on  the  dilrerent  diseases  in  the  said  ani- 
mals would  not  be  amisa.  I  shall  be  only  too  happy  at 
an/  time  in  my  bomble  position  to  render  anything 
Cowards  it*  advancement. 

BL  US  MA  HOE  WOOD. —"  Joe  ■' say  t :—"  I  eaelose 
yon  a  apttnt  of  tbe  so-mucb-pralsed  wood  for  our 
bameroiu  friend,  'The  U.  Blaeksmitb.'  It  looks  to 
me  very  Uke  mahogany  la  textara.  Tbe  price  I  wss 
asked  for  a  rod  of  it  waa  about  7S  per  cent,  over  wbat 
I  can  pioeore  ilrst-class  flshing'-rods  for  In  hlekory, 
loaca.  or  neenheart.  WUl  tbe  '  B.  B.'  kindly  favoar 
me  with  length  and  weight  of  hia  rods  without  reel  or 
bagf  I  atobt  be  of  servloe  to  him  if  be  Is  In  (be 
market  tor  fly  reds.    I  have  given  up  bait  Ushlog." 

BLKCTBICAL  PSTCHOLOGY.-"  B.  Q."  writes  :- 
"T,  D.  Workiugtou  says  that  a  positive  person  can 
control  the  wlU  ot  one  who  la  negative.    Now,  Sir,  I 
once  proposed  to  a  young  lady,  and  was  very  positive, 
and  found  her  equally  Dogauve ;  aad,  notwithstand- 
ing, utterly  lailcd  to  control  her  will  1    '  T.  D.'  also 
says  that  Dr.  Dods '  showed  the  sifhlng  lover  how  to 
ehooee  a  congenial  partaer  for  Hfe.'    The  '  sighing 
lover.Tsappose,  waa  like  the  Irtshman  of  the  Irish 
talcs,  who  flrat  fell  ia  love,  and  thea  began  to  consider 
whoheabonldbeinlovewitb!  Oare-readiug'T.  D.V 
letter,  I  find  I  have  aiide  a  sllefat  mistake.    He  says 
tlwt  the  poaitlTc  penoa  either^  paralyses '  or  ■  causes 
motloB '  In  tbe  negatlVB  lodivMoal.    I  did  both  in 
myosm  aflWiting  ease.     The  yonng  lady  was  first 

paralysed  with  astentsbment,  and  then vanished 

■with  truly  electrical  rapidity  I" 

THE  SPHKBICVIi  FOBU  OF  THE  EABTH.— 2. 
U.  T.  Tydemau  says  :— "  There  la  one  argument  la 
myjfott  of  the  spberical  form  of  tbe  earth,  of  «n 
enuaeatly  practical  obarooter  that  I  have  never  yet 
seenlnsiatedon,  but  have  repeatedly  put  to  the  ttist 
tram  the  cUSs  and  ahorea.  If  looidng  towards  the  sen 
oa  a  clear  day,  a  perfectly  atroighc  edge  be  held 
some  dlstauoe  from  the  eye,  and  tijen  be 
gently  lowered  down  so  as  just  to  graze  tho  horizon 
(wheiathe  sea  and  sky  appear  to  meet),  it  will  be 
readily  perceived  that  tbe  watcrllne  is  not  straight, 
but  convex,  and  tbat  tbe  rule  and  the  tea,  if  the 
former  Is  held  pertectly  level  and  steady,  first  touch 
.n  theceatie  of  the  straight  edge.  This,  1  think.  U 
oocBlardemonsttalloo,  and  ia  almost  as  good  a  proof 
of  the  earth  s  rotundity  as  lU  shadow  on  the  moon. 

U8BFFL  WORK^-  BernardlB"  wrltei :  "  Tbmy 
brother  readers  wbe  amy  aaderstand  German,  I  le- 
oammend  the  following  work  (prlated  in  Ijatin  type) 
C»4mia*t-lrrliusc*ft  Jtmrfsrimn,  btrausgegeben  von 
fr.  gml  Juotta,  Berlin,  B.  Gaertmr,  150  p.,  in  8vo.  It 
IssBcaevery  «aiooths,aad  ooatohia  exiraete,  reeipes, 
*e.,  from  106  foreign  reviews,  oa  bleaeblng,  building 
nuteriala,  dyeing,  oila,  varnishes,  textUe  fabrics, 
•eatherpieponag,  matoUnrgy,  photegraphy,  chemicals, 
Ac,  and.  moreover,  a  bibliographical  index  of  all 
that  haa  been  published  on  tbeae  matters  ia  those  re- 
views ;  to  be  obtsined,  I  think,  at  every  Qermaa 
boiAaeUer's  la  Loadoo. 


S£PLIES  TO  QUMIES. 


ri935.J-BQUATIO».- 

x+»+»=o  +  »  +  «^  ^,  , 
ii+cy  +  ii»=:cr  +  ayZfl/  +  *»  =  <*'+*'+«' 
this  problem  bas  been  duly  solved.  I  beg  to  add  a 
few  observations  which  mij-ht  extend  Its  utility :  I 
remark  that  these  equations  solve  the  problem :  a 
eircle  being  insortbed  In  a  triangle,  tbe  sides  ot  whicb 
are  So,  26,  2e,  to  find  Ihe  segmeoU  a,  f.  »,  formed  on 
tbe  Bides  by  the  ctrole,  the  relatloas  between  these 
segmeats  are  expresaed  by  tbe  given   equations.— 

GnXGOKT. 

[2007.}— TEMPERmO  DRILLS— "ST."  is  obliged 
for  tho  loop  hole  *  .1.  B."  has  so  oonfldcrately  left 
blm  to  leap  through,  but  Is  not  disposed  to  take  the 
leap,  or  make  use  ot  the  printer's  shoulders,  a«  his 
way  out  of  tho  suggested  difflonlcv.  Tempering, 
be  it  that  ot  a  drill,  or  anything  else,  is  tbe  srt 
ot  briugiog  tbe  metal  to  a  certain  condition  by 
the  application  ot  beat,  and  by  sudden  eooling 
canaing  it  to  retain  such  charaetarlsties  as  are  thus 
develoi>ed.  Tbeeoadition  ot  the  metal  la  kaowa  by 
a  Buperfloial  oxidation  producing  the  eoloars  before 
named ;  this  may  be  ellected  In  two  ways,  by  harden- 
ing and  letting  down  the  temper,  or  by  softening, 
and  then  raising  It.  The  both  systems  are  adopted, 
the  preference  being  given  to  the  latter,  especially 
for  new  tools,  ae  all  the  finish  ot  surlace  can  be 
better  obtained  in  the  soft  condition  ot  the  metal, 
which  finish  is  uninurfcred  with  bjr  the  proccKS  ad- 
vocated, that  of  laying  it  on  a  lump  of  Iron  heated 
to  a  aulBoicatly  strong  Itestin  the  forge  or  other  Are. 
The  desired  temper  may  be  thus  socnrcd  with  the 
greatest  laelUty  and  exactitude,  as  the  clean  bright 
met^  shows  tho  degrees  of  oxidation  from  the 
blue  upwards  most  distinctly,  which  oxidatl<iD  can 
be  arrrsted  at  wilL  Cleanliness— <.e.,  brightness 
ot  surface,  is  a  »in«  qua  non.  Smoke,  scale, 
or  other  obliterative  media,  prevent  the  manipulator 
satisfactorily  Judging  of  the  sUges  ot  the  process, 
and  fsilnro  U  frequently  the  result.  Tbe  criti- 
cism of  "  J.  B."  niid  escaped  my  notice,  or  I 
ahonld  have  replied  in    tho   next  issue.— S.  T. 

[2223.]— WATER  POWER.  —  In  my  reply  to 
"G.  P.,"  2Sa3,  there  Is  on  error  In  the  number 
of  cablcfeet.  "G.  P."  BUted200andnot"2')S"cubic 
feet,  and  at  the  former  I  calculated  his  available 
power  for  a  turbine.  I  am  the  more  desirous  to  be 
accurate,  because  the  "  astounding  machine  "  (I  can 
call  It  no  other)  of  Mr.  J.  C.  Shewan  (which  Imme- 
diately follows  my  own  reply),  upsets  all  practice  of 
bydrauli:  engineering.  All  1  caa  say  is,  that  if  Mr. 
Shewan  can  produce  a  "  machlue "  as  given  ia  his 
reply,  I,  as  an  engineer  in  good  practice,  can  make 
his  fortune.  His  statement  that  "  pressure  is  ne  ob- 
ject," I   do   not  understand;   bat  lot   that   pass.— 

BBS  EX. 

faZ.'M.J-COLODBED  OBJECT  GLASS.— SOLO- 
MON'S TELESCOPE.— Whether  this  is  yonr  printer's 
error  or  mine,  I  certainly  did  not  intend  to  write  such 
nonsense;  of  course  it  is  the  tj/e-glat»  I  refer  to.  I 
■ay  here  mention,  tiiat  to  eaib  of  the  day  eye-piecea 
I  have  pancratic  tubes  made,  which  vastly  increases 
their  power,  both  for  earth  and  sky.  By  merely  pull- 
ing out  this  tube,  a  change  can  at  once  be  made,  from 
vtewiBg  the  ana  or  moon  in  their  entirety,  to  an 
InspectloB  ot  a  highly-mognillod  portion  ot  their 
surfaces.— A  m  ateob. 

[2270.]— MOTION  OP  WATER.  —  I  refer  to 
"  Q.  Q.  R.'s  "  saswer,  April  l&th,  who  siatea  tbat  V29 
cubic  feet  per  bonr,  or  aeariy  IS'S  oubie  feet  per 
minute,  would  pass  the  orifice;  bat  '- Mitabile  Dlotn." 
"  Anthony"  (April  23)  states  that2S7  oubic  feet  would 
be  discharged !  (The  Utter'a  ealeaiatioa  by  his  owa 
figarcala  wrong  also).— Sbhbx. 

[t9e».]-CHINA  GRASS  SEED.— The  seed  ot 
l7r/iM  aiwts,  of  which  China  grass  is  a  varlsty.  is  quoted 
(franca a  loth,  fa  the  catalogue  of  MM,  Haago  and 
Schmltz,  seedsmen,  at  Brturth,  Prussia,  oorrespoa- 
deuM,  X  think,  ot  the  great  London  seedsmesi.— Bn- 

BABDm. 

C288«.]-GENEVA  CYLINDEH.  -This  is  bought, 
as  shown  hi  Vig.  I.  In  selecting,  the  meaanremeat  is 
taken  from  the  height  ot  the  lip  or  pallet  E  (I,  Fig.  1). 
If  there  Is  a  very  slight  ditlerenco  It  is  of  no  Import- 
ance, aa  It  will  only  make  the  part  A  a  little  tlacker 
or  thinner.  Further  on  will  be  shown  how  to  get  the 
height  when  there  are  no  broken  pieces  to  guide. 
The  diameter  is  uken  by  plMiag  a  tooth  ot  the  'aeope 
wheel  Inside  tbe  cylinder,  aad  thea  tbe  eylinder  be- 
tween two  of  the  teeth  s  when  tbe  play  the  tooth  baa 
inside  the  eylinder,  and  the  eyUader  betweea  tbe  two 
teeth,  oaght  to  be  equal,  taklag  core  not  to  put  them 
too  tor  lato  each  other,  or  else  the  neasureoibat  will 
be  false,  but  just  Inside  the  roaadiaga  of  the  Una  It 
Is  best  tried  (and  a  second  BMaaoremeat  Is  aaaau)  ia  a 
depthlag  tool,  increasing  the  depth  till  tbe  tooth  falls 
fairly  outside  aad  inside,  and  falls  to  turn  tbe  eylinder. 
Proceeding  to  turn  It  in,  the  broken  piece  is  placed  at 
2,  Fig.  1,  so  that  the  end  of  ita  pivot  is  level  with  the 
lower  edge  ot  the  lip  K,  when  the  corresponding  part 
of  the  old  piece  will  show  how  much  to  shsrten  tbe 
arbor  D.  Remember  always  In  shortening  the  arbors 
to  allow  tor  tbe  point  to  be  flattened  in  llnlsbing  Ibe 
pivots,  aad  a  alight  wear  la  the  proeesa  ot  tarning  ia ; 
ood  taklag  as  much  Into  accoant  ia  every  meaanie- 
ment.  Place  the  part  A  (3  Fig.  1)  on  the  point  ot  tbe 
shortened  arbor,  and  the  en  4  ot  tho  pivot  will  show 
how  much  to  turn  away  tor  the  shoulder  the  balance 
ia  to  rest  oa.  4,  Fig.  1  shews  how  to  prooeed  with 
the  lower  positloa.  Before  rivetting  on  the  balance, 
the  point  marked  on  its  rim  ought  to  be  in  a  position 
to  eonespood  with  tbe  centre  one  of  the  three  marked 
on  tbo  plate,  when  tbe  wheel  la  aeting  in  tbe  ey Under ; . 
whlcb  ean  be  ellected  by  taming  the  balaace  round 
oa  tbe  eylinder  till  it  dnea  so.  Fig.  2  shows  how  to 
proceed  In  "new  work."  The  balance  cock,  centre 
wheel  ami  cock,  and  'scape  wheel  and  cock  being 
serewed  on  the  ph>tc,  invert  the  oyliader  to  bo  tamed 
in;  placiag  tite  surf aae  of  the  lower  plug  on  theaur- 
faee  G  of  the  balance  oock,  sbortou  tho  arbor  Uil  the 
poiat  comes  Just  ImIow  tbe  'scape  wheel.  (The  cylin- 
der turned  in  complete  is  shown  merely  to  taotlitate.) 
aiaoe  tbe  bottom  of  ttat  'seape  wheel  oceuptea  exactly 
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the  middle  of  the  notoh  In  tbe  cylinder,  by  placing 
tbe  shortened  point  on  one  of  the  spokes  (allowing 
for  flattening  and  the  thickness  of  the  spoke),  it  can  be 
seen  If  the  surface  O  ^m.t»  exactly  In  the  middle  of 
the  notch.  Here  the  adjustments  for  the  balance 
and  hairspring  ooUet  may  be  safely  turned  away 
(but  after  the  other  arbor  is  shortened  and  before  Its 
pivot  is  turned  iuX  roughly  taking  the  height  by 
placing  tbe  point  ol  the  shortened  arDor  in  the  middle 
of  the  apace  between  the  'scape  oock  S  and  the  centre 
wheel  E,  and  seeing  where  the  surface  G  comes  on 
the  collet.  With  a  ealllpera  P  P,  the  apper  aad  tower 
endstonea  F  F  being  oti,  take  the  height  from  hole  to 
bole;  shorten  the  other  arbor  and  mvot  It  in.  Plaolag 
tbe  pivot  In  lU  hole,  the  lower  endsloae  being  sere  wed 
on  again,  and  the  balaaee  eoek  slipped  on  to  keep  the 
eylinder  upright,  see  it  the  notch  is  too  high  for  the 
'seape  twbeel ;  in  which  cose  rimrtea  tbe  pivot  wtth 
piece  ot  oilstone  or  very  smooth  file  to  nearlp  the 
proper  height.  Finish  fitting  on  the  balance,  letting 
it  down  till  it  ooenpies exactly  the  middle  ot  the  space 
between  the  centre  wheel  E  and  tbe  ■scape  cock  8 ; 
taking  care  that  It  flta  pretty  t'ghtlyta  tU  hole,  as 
this  is  essential  to  Ita  Inralng  true  when  rivetted  on. 
Prase  it  well  down  all  roand  on  tbe  shoulder  before 
trying  tor  tbe  height.  Fit  <«  tbe  balrsprlng-eollet 
D  D  also  pretty  Ughtly,  and  tara  In  the  top  pivat. 
Screw  on  the  balance  eoek  wtttaoat  the  eadatone.  and 
It  the  pivot  projecu  through  the  hole,  shorten  it  flush 
with  the  top.  Then  try  again  with  the  Index  and 
endstope  screwed  on,  and  It  the  eylinder  la  boaod, 
just  free  it.  See  that  the  balaaoe  cleara  the  enrb-key 
or  pins  and  stnd  tor  the  hairspring.  Bound  np  and 
polish  the  ends  ot  the  pivots,  which  will  give  tbe 
proper  endshake,  and  rivet  on  the  balance.— I«0B0i>v. 
[2S38]— SAW  TKETIL-In  answer  to  "B.  T.  S."  I 
send  him  a  sketch  ot  my  favourite  form  ot  oircolar 
and  deal  frame  saw  teeth,  the  segment  ot  O  saw  teeth 
arc  drawn  half  sUe  fer  SV  C  saw,  the  deal  saw  teeth 
are  the  proper  aixa  and  depth  tor  A  speed  saw  table  ot 


150  or  170,  both  are  aharpened  with  tho  fiat  file,  boih 
top  and  gullet,  with  about  aa  much  lead  as  Is  shown  in 
the  drawing.  If "  K.  T.  S."  haa  a  leaa  speed  than  700 
or  750  be  must  not  carry  so  much  hook  on  C,  eaw  teeth. 
The  way  I  get  so  mueh  hook  en  aiy  saw  teeth  Is  by 
means  of  thin  grindstones,  which  I  put  on  the  saw 
spindle.  I  grind  on  tbe  back  ot  tbe  stone,  the  saw 
being  laid  flat  on  the  table,  having  a  small  jet  ot  water 
rnnniug  ou  the  point  of  ooatoet.  Tbe  operation  re- 
quires tact  and  care,  aa  tbe  stones  ore  easily  broken.— 
lIiLi.  Sawveb. 

[2a70.]-PEPPBB  MOTH.— The  foltowing  aoawer 
will  perhaps  satisfy  "  Pupa."  The  oaterpillar  of  the 
Phaiana  BitulMria  la  ot  a  pale  colour,  and  has  at  tbe 
back  two  black  spota  It  feeds  and  is  found  on  tbe 
ehns,  birch,  rose,  and  the  willow.— A.  Tolhausem., 

[2428.]- PIG  IBON.—" Ironworker"  wlU  flad  that 
pig  iron,  after  having  been  stocked  for  the  len^h  of 
time  he  oumtioas,  has  llttia  or  no  sand  on  it,  wiiereaa 
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new  iron  la  KenerallT  wen  eorered  with  thia  anbataaoe. 
I  aeareely  need  tell  him  tli«t  that  the  aand  (alllea) 
exeltea  »  aooatlng  action  In  the  fnrnaoe,  aad  that 
It  eaoaea  the  iron  to  melt  thin ;  no  donbt  he  haa 
obaerred,  that  after  pnttlacr  day  on  the  bridge.  In 
ibe  Jamba,  or  elaewbere,  in  the  inmaM,  It  It  (the  elar) 
lua  KOt  on  the  bottom,  or  Into  the  Iron  in  any  war,  the 
beat  h««  tie«n  nardar  t?  work  than  nanal.  Thia 
arlaea  from  the  preaenoe  of  too  mnoh  aiUca,  aa  in  the 
caae  of  the  new  iron,  and,  aa  in  the  procaaa  anbaeqnent 
to  paddling,  it  cannot  be  eliminated ;  the  raaalt  la,  a 
bard  and  brittle  Unlabed  iron.— Ciiidbb. 

[8376.)— LIFTING  SACKS. 
—I  think  the  following  ar- 
rangement of  pnllcjra  will 
anit  "Bnatleaa.'*  A  power 
of  lUlb.  appllrd  at  P  wlU 
keepSSOIb.  at  Wineqnllibrio, 
and  if  the  power  b«  inereaaed 
it  will  lift  It.— W.  a.  TBOBPE, 
Reading. 

[2374.J  — BRKWINO.  —  "  A 
Reader  of  Old  Boolia"  filTea 
"  New  Bnbaerlber,''  Ineorreei 
information  reapeeting  work* 
on  Brewing.  **  I,eveaqne  on 
Brewing,*  la  pabllsbed  at 
31a„  and  Donoran'a  work  can  be  had  lo  one 
TOl.  for  3a.  6d.  If  New  Snbserlber  ia  in  London, 
and  will  call  at  No.  20,  Hop  Kxchange,  South- 
wark-Btreet,  he  can  lae  ooplea  of  alt  the  worka  In  print 
on  the  auliileet.— W.  L. 

t2382.}-8TARTING  VALVK.-I  think  the  follow- 
ing form  of  atartlng TaWe  will  auit  "A.  W.  T."  It 
waa  dealened  bj  mjrecit  aome  time  ago.  It  eomblnea 
a  rereralng  apparatus  and  atartlng  valve  in  one.  When 
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the  alide  A  ia  In  the  potltloo  ahown  in  the  engraving, 
the  ateam  Howe  from  the  ateam-plpe,  tbrongh  the  bole 
in  the  sUde,  and  throogh  the  hole  B  in  the  block  to 
the  ejrUnder.  Now  if  the  aUda  be  brongbt  forward  ao 
that  the  utber  bole  In  it  ia  oppoalta  the  hole  0,  the 
engine  wlU  be  iweraed.  Bat  If  the  alide  la  pat  In  the 
middle  the  ateam  will  be  abat  off.  D  la  a  plan  of  the 
fkee  of  alide,  next  the  steam-pipe.  I  have  made  two 
bote*  In  it.  (0  that  It  shall  not  have  to  slide  far  either 
war,  •><>  conaeqoently  take  up  leas  room.  If  "  A. 
W.  T."  adopts  this  plan,  I  sbonld  like  to  know  If  he 
makes  it  answer.— W.  H.  Taoarc,  Beading. 

C24S0.]-PROM  MR.  G.  BATES.— It  would  hardly 
become  me,  as  Measra.  Hopklnson  and  Co'a  agent,  to 
anawer  your  Leamalde  oortespondent'a  qneationa  In 
the  manner  snggeated  by  him.  The  best  answer  I  es  n 
give  Is,  that  several  of  the  valves  am  now  in  working 
operation  at  Leamside,  which  place  I  pass  tlirough 
weekly,  and  if  he  will  be  good  enongb  to  send  me  his 
address  I  shall  Iw  glad  to  explain  the  working  of  the 
valve  personally  to  blm,  and  also  flx  bim  one  on  ap- 
proval free  of  cost,  which  ia  our  usual  way  of  doing 
bnslnesa— Oboboe  Bates,  Engineer,  Kajiboarne, 
Darlington. 

[243«.]-PROJBCTrON.-Proeeed  as  in  No.  2378,  no 
to  Unding  the  line  a  N  ;  then  on  any  line  take  m  k  and 
n  k,  equal  to  A  N  and  a  M,  and  draw  k  I  perpendicular 
to  m  Jb  and  equal  to  a  a';  Join  tn  ;  and  n  ;,  and  set  off 
lo.pi,  and  a>  «>,  equal  to  1,  the  aide  of  the  cube.  Draw 
0 g  andp r  parallel  to ( ii:, and  neioBba  =  qk and d a 
equal  to  o  £ ;  then  a  projector  from  tf  will  mark  off  a  e 
ou  the  plan,  and  pntfeetors  from  c  and  d  on  the  plan, 
will  mark  off  cf  and  d'  on  theelevaUon.  A  few  parallel 
lines  wlU  then,  in  the  usual  manner,  complete  the  plan 
and  elevation  of  the  cube.  I  have  given  this  solution 
and  that  to  Noi  S37<l,  because  it  contains  all  the  tines 
of  construction  neoessary,  and  they  are  simpler,  and  I 
have  always  found  them  more  resiUly  understood  than 
tbe  more  general  form  given  by  "  Bemardln ;"  Indeed 
I  believe  theso  are  about  tbe  shortest  and  simplest 
solatlona  that  can  be  given  to  theae  problema— T. 
Bkown. 

r2«2.]-lIOUNTINO  'LARGE  CYLINDER-Hr. 
Woodlelgh  can  mount  hia  electrical  cylinder  In  the 
following  manner.  The  caps  should  be  made  of 
metal,  as  tbey  are  neater  and  stronger  than  wood,  and 
they  sbonld  flt  over  the  neck*  of  the  cylinder,  wbleh 
should  be  slightly  roughened  with  an  old  lile  and  a 
little  emery  and  water.  Tbe  caps  sbonld  flt  loosely, 
and  the  easiest  way  to  make  them  Is  out  of  brass  tube, 
with  the  axis  soldered  Into  it.  The  cement  which  1 
have  found  to  answer  best  for  fixing  the  caps  on  to  a 
cylinder  is  made  of  a  mixture  of  about  lib.  of  lesln, 
;ioz.  beeswax,  and  a  amall  quantity  of  red  oebie.— 
Hbrrt  Chapmar. 

[2444]  — MOUNTING  LARGE  CTXI.VDKB8. — 
Cylinders  for  electrical  machines  are  geneially  mounted 
on  wood  axle*,  never  metal  ones,  and  as  the  hole  In 
tbe  centre  Is  generally  truer  than  the  rIm  round  the 
same,  tbe  wooden  axis  is  Inserted  in  the  hole,  and 
secured  by  an  electrical  cement,  made  of  4  parts  rosin, 
4  parts  lieeswax,  and  1  part  red  ochre,  all  melted 
together  and  applied  hot.  Care  must  be  taken  that 
tbe  mixture  Is  not  so  hot  as  to  crack  the  cylinder,  and 
for  this  purpose  it  would  be  as  well  to  warm  tbe  latter 
before  applying  the  former. -T.  8.  Comisbbr. 

[M«.]-MEAT  PRESERVING. -Tbe  simplest  way 
of  preserving  meat  In  tins  for  a  long  voyage,  consists 
in  pladng  the  required  commodity  In  a  tin  case, 
soldering  on  the  lid,  leaving  merely  a  amall  orifice 
nusolderad.    When  a  suffleleot  nusbcr  of  tins  have 


been  thus  prepared  (a  Ruall  qoantlty  of  water  is  some- 
times added),  they  are  placed  In  a  tray  or  vessel,  con- 
tatog  water  which  1*  gradually  raised  to  a  tempera- 
ture of  212°,  which  converts  all,  or  I  shoald  say,  a  por- 
tion of  the  water  into  steam,  which  displaces  tbe  air 
previously  contained  in  tbe  oaae  and  In  the  pore*  of  the 
meat ;  when  this  is  done,  the  bole  is  closed  with  solder, 
and  the  meat  will  keep  for  a  very  lengthened  period.— 

T.   8.  COBIBBXB. 

[24M.1-FA8TKN1NG  PIN  TO  BROOCH.— I  And 
that  sbellae  answen  very  well  The  way  that  I 
fasun  pins  on  brooches  is  to  melt  tbe  sbelUa  on  tbe 
brooch  with  a  small  rod  of  iron  made  nd-hot,  than 
beat  tbe  pin  in  the  flame  of  a  candle  or  gas-light, 
then  stick  tbe  pin  when  hot  in  tbe  melted  shellac  on 
the  brooch.  Care  to  be  taken  not  to  handle  it  nutll 
the  shellac  sets.— J.  O. 

[2461.)  —  DIAMETERS  -TO  "  AMATEUR"  - 
■  Amatenr"  I*  not  right  In  the  way  in  which  he  est 
abOBt  flnding  the  size  of  the  sun.  Tbe  proper  way 
would  be  to  estimate  Its  site  as  seen  by  the  naked  eye, 
and  then  to  multiply  It  by  tbe  power  be  haa  sMpplied. 
(kay  the  son  appear*  as  Ift,  tn  diameter  to  the  naked 
•ye,  then  with  a  power  of  6U  it  will  appear  to  be  Mft. 
In  diameter.— Scorpio. 

[M4l5.)-COnj.— "Induction"  asks.  Is  an  Inch  spark 
from  a  coll  containing  ■■i]\t.  of  wire  as  much  as  he  can 
expect  I  This|is  not  near  a  propertionate  result ;  be 
ought  to  get  about  double  tliat  length,  and  as  the 
faults  of  colls  generallv  lie  in  tbe  bad  insulatloo  of 
tbe  secondary,  I  should  advise  him  Instead  of  adding 
more  wire,  to  make  perfect  what  he  has  done  by  win? 
log  tlie  wire  again,  and  Uking  greater  care  with  tbe 
insnlalion.  In  such  a  eoil  the  wire  ought  not  to  be 
brought  nearer  tbe  Tulcaulte  ends  than  fin.  Also 
tbe  lartbsr  he  works  out  from  the  centre  the  more  in- 
sulating material  be  must  use  between  each  layer  of 
wire.  He  can  overcome  the  second  grievance  hynslng 
a  sotntioa  of  bichromate  of  potash  as  a  sabstltute  tor 
his  enemv,  fllllng  both  tlie  porous  and  earthenware 
pots  with  it,  thas  converting  a  Qrovat  Into  a  bi- 
chromate battATT  ;  it  will  not  be  quite  so'enargetlc  in 
action,  but  at  the  same  time  there  will  not  lie  tbe 
least smeU.— A.  IS.  Tuckcb. 

t«».}-COIL— The  length  of  primary  coil— via.,  two 
layers  No.  IC,  Is  rather  vague,  aa  given  by  "  Induc- 
tion," aa  be  dsea  not  give  either  tbe  length  or  the  dia- 
meter. If  the  primary  wire  beara  tte  proper  propor- 
tion to  the  aecoodary  coil,  be  ought  to  obtain  at  leaat 
a  2in.  spark,  or  supposing  a  slight  fault  to  have  been 
made  in  the  insulation  of  two  or  three  of  the  layen, 
Itln.  It  1*  a'point  often  lost  sight  of  in  making  colls, 
that  their  action  (as  iheir  nam*  denotes)  depends  on 
the  principle  of  induotlon.  aad  when  this  Is  taken 
Into  acooant.  It  is  evident  that  the  olUmate  ravilt  of 
tbe  secondary  colt  must  be  in  exact  ratio  to  the  cause, 
— i.e.,  tbe  primary  coil  and  core,  if  the  proportions  are 
right,  I  do  not  think  it  would  be  of  the  slightest  use 
to  sdd  mora  wire,  but  I  sbonld  be  better  able  lo  Judge 
If  I  had  the  length  of  tbe  primary  wire  (riven.  I 
have  recently  Iwen  favoured  by  M.  Paurr,  with  one  of 
his  newly  Invented  batteries,  which  I  hear  has  been 
tested  In  eompetltloa  with  one  of  Grovea's.  Ia  tbe 
former  ease,  tbe  galvanometer  needle  was  deflected  .19°, 
and  in  the  latter  40°,  while  the  permanency  was  In  fa- 
vour of  tbe  former  by  somcubonrs.  Its  oonstroetlon  Is  as 
follows :— In  place  of  a  platinum  plate,  we  have  a  vessel 
made  like  an  ordinary  ginger  beer  bottle,  but  icstead 
of  eartheaware,  it  Is  made  of  some  plumbago  compo- 
sition, this  Is  fllled  with  nitric  acid,  and  the  month  Is 
stopped  with  a  carbon  plug.  Into  which  Is  screwed  a 
bindlag  screw  of  ordlniiry  construction ;  the  bottle  is 
placed  Inalde  a  Elne  plate,  bent  to  enclrele  it,  and  the 
whole  is  placed  In  an  ordinary  ronnd  bat'ery  Jar.  Tbe 
fluid  uaed  In  tbe  outer  cell  la  common  aalt  and  water. 
In  aae,  this  battery  gives  off  little  It  any  fumes.  Is  cheap 
to  work,  and  may  be  obtained  at  Elliott,  Brothers, 
Charing-crosa.  I  do  not  And  the  fumes  from  Orove* 
battery  at  all  inconvenient,  as  it  can  generally  be 
easily  plaoed  outside  a  window,  and  the  conneoting 
vrires  oovered  with  gutta  percha,  carried  through  a 
snuU  crack  left  between  It  and  the  nil  Into  the  room 
to  the  coll.  The  bichromate  battery  gives  a  very 
poweriul  currant,  no  fames,  and  lasts  a  very  short 
time.  It  ia  practically  useless,  at  least  I  have  round  It 
so,  for  lectures,  or  where  It  Is  required  for  any 
lengttiened  period.— T.  S.  Coxisbeb. 

ra4««.)— SHEATHING  IRON  SHIPS  WITH  OOP- 
PKK.— I  think  our  friend.  "  Tbe  Harmonious  Black- 
smith," la  misinformed  about  tbe  Admiralty  having 
adopted  permanently,  any  plan  of  staanthlag  iron  ships 
with  wood,  and  afterwards  coppering  or  sinelng 
them.  Many  patents  bare  been  taken  out  with  this 
view,  but,  ao  fir,  none  have  oome  into  uae,  from  the 
difficulty  of  making  complete  adherence,  also  perfect 
Inaulation,  and  cost  of  working.    Huuts'a  Hetal  Com- 

fiany  brought  before  tbe  Society  ot  Civil  Englneera, 
n  June  18Ci,  tbe  following  plan— vis.,  a  large  number 
of  boles,  of  small  diameter,  are  dniled  In  the  plates  of 
tbe  ship's  side*,  a  ebeet  o(  India-rabber  is  then  so 
applied,  that  It  not  only  covers  the  holes,  but  com- 
pletely flits  them  up.  the  sheathing  is  then  applied 
and  nxed  with  suitable  nails,  ebonlsed.  The  coat  of 
working  the  above  would  be  a  bar  to  Its  general  adop- 
tion. Another  patent  leaves  out  bolu  at  certain  dia- 
tanoes,  to  be  afterward*  Hlled  up  with  the  bolts  fsaten- 
ing  the  wooden  sheathing ;  here  the  diflloulty,  as  in 
many  others,  ia  so  to  cover  tbe  heads  of  the  iron  bolts 
with  some  composition  as  to  prevent  galvanic  action. 
Zinc  sheathing  is  not  a  good  detergent  from  fouling, 
and  wa*  Introdoeed  some  years  since  to  corer  the 
bottom  of  colonial  built  vessels,  iron  fastened ;  were  it 
efficacious  in  preventing  fouling,  it  would  t>e  easy  to 
galvanise  the  Iron  of  vesrelsi  but  galvanised  iron 
rapidly  fouls,  and  vessels  using  It  require  con- 
stant clearing.  Copper  and  Muntx  metal  seem 
to  be  the  only  preventives  ao  tar  known,  and 
many  compositions  having  copper,  &c.  for  tbeir 
bsse,  have  been  tried  with  vaiTing  success ;  the 
latest,  and  I  believe  the  mo*t  successful  is  a  thick 
coating  of  some  adhesive  material,  painted  on  hot,  and 
copper  in  minute  particles,  dredged  on  and  rolled  to 
make  a  smooth  surface.  Arsenious  acid  has  also  been 
tried,  but  it  soon  destroys  the  pistes ;  so  does  the  red 
toad  paint*,  and  so  tar  the  right  thing  has  yet  to  be 
discovered.  Several  patent*  have  also  been  adver- 
tlaed  to  dean  tbe  bottoms  ol  vessels  by  brushes,  Ac, 


while  afloat,  but  tbe  tenBaton*  adheraiee  of  baroaeteB 
seaweed,  and  slime^  reodera  alt  such  eSbrts  fhtlle.— 
FATiExra  AKa  Pebbbvbbascb. 

[a471.)-8UMlIKR  BBVBHAOC-LEMONADB.— 
Pour  one  pint  of  boUtng  watw  ea  liUi.  loaf  rurmr. 
»oi.  citric  acid,  two  pennrworth  eaaenee  of  Icimoik, 
dia*olve  tbe  aeidlB  a  tittteof  tk*  Uqoor  ia  a  teaooo 
drop  the  essence  of  lemon  on  a  plaoe  or  two  ot  ttuT 
loaf  sngar,  and  drop  them  In  tbe  Uqaor.  stir  It  w«II  - 
when  all  dissolved,  strain  tbrongii  apiece  ot  muaUiT 
or«  wire  atrainer  Into  a  decanter;  it  wtn  |i«ei>  tor  b 
longtlme:mlxita*ronwiMldgrag.  II  a  littlS  nors 
water  U  nsed  It  .will  not  raatier;  U  wilt  not  be  qoite  ao 
mong.  Tried  and  approved,  teme  think  a  daah  of 
wine  or  biandy  la  an  ImproveBsat.— Gbocek. 

[2474.3-APPOLD  PnUP.-Tbe  makera  imbUab 
Ow  aliMof  the  pumps,  and  tbe  nanienlar*  ot  the  qoan- 
tlty of  water  thrown :  tire*  of  pipe*  raqaired.  *o.. 
but  they  do  not  give  the  namber  ot  revolatioas  thi 
p  ump  require*  to  make,  which  I  bdiere  they  keep  to 
Ibemaelve*.  for  what  imaon  I  do  oat  know  I  b4v« 
addneed  the  foUowlog  formula  from  experience.  F\>r 
inatanoe :  elaas  1, 6'  diameter,  class  2,S'  dla.  >»i-f  »  12' 
diameter,  and  so  on :  •  -^ 


Hence 


R  =  ravolutloaa  of  pump 
D  =  dla.  ot  pump  tn  teet 
H  ::  bead  of  water  la  teet 

R  =  M0  4-  (500  ,y  B). 


D  3141S. 

Tbe  naef nl  effect  Is  said  to  average  aboot  ;d  p^  cnnt. 
Moteswortb's  formula  is  very  Incomplete.  >v4  rr- 
qaires  the  divisional  number  aa  above  to  suit  .lis  <iu. 
lennt  sixes  or  diameters  ot  the  pump*.- sK.Kr.x. 

t247».3  -  MUSia— "  Clerk  "  having  rntrr  ltd  aasic 
plate*,  bad  better  *end  them  to  aomo  licbo  iua«it 
printer,  who  would  traufor  copy  of  same  00  to  stone. 
Thlsinoeeas  is  much  cheaper  than  printing  from  tbe 
plate,  and  far  better  In  appearance. -^etim. 

[2482.)-FnEL  FOB  PORTABLE  ENGINE.- 1 
have  never  fooad  that  coke  of  ordinary  qaallty  in- 
jured the  Are-  box  ot  a  portable  engine  more  than  eoal 
In  fact,  from  the  relative  cheapness  ot  the  two  fuels 
coke  is  more  economical,  even  supposing  that  theArr ' 
box  were  more  rapidly  deteriorated  by  its  use.  "Sab- 
scrlber' will,  however,  find  hi*  tubes  require  cleaning 
out  more  frnquently  when  using  coke,  owing  to  the 
quantity  of  flue  dost  caused  by  It*  combustion.  With 
the  wont  sample*  ot  eoke  (those  eonCaining  the  most 


satphnr),  the  wear  and  tear  is  very  slight  indeed,  nod 
the  dUbrenee  between  eoal  and  coke  would  be  so  ^nall, 
a*  hardly  to  admit  of  tielng  described  aa  a  po-centago. 
— T.  8.  Cohisbeb. 

[248S.)-GALVANIC  BNQINB.-I  beg  to  inform 
"Old Salt" that  the  electro  magnetic  engine  which 
he  wiabea  for  Intorraatloa  about  waa  InvAited  by 
Proteaaor  Jacob!,  of  St.  Petwabnrg.    That  engine  I* 
said  to  have  propelled  a  boat  carrying  12  pertons 
agalnat  tbe  atream  im  tbe  river  Neva.    The  eonatruo- 
tlon  waa  aa  f oUowa  :— There  were  8  electro  magnet* 
fixed  on  to  2  dlaca  ot  wood  ;  the  one  disc  stationary, 
and   the  other  movable.       The  faces  of  the  poles 
of  the  magneta  were  made  to  pass  almest,  but  i»t 
quite.  In  contact  irtth  ea«h  other.      The  commutators 
ot  the  englBe  vrere  so  arranged  that  oa  the  nibveabto 
disc  revolved,  and  its  magnets  were  approaching  those 
on  the  fixed  discs,  the  poles  wen  of  tbe  opposite  kind, 
therefore  tbey  were  attracted  towards  eaen  other ;  but 
as  soon  a*  tbe  momentum  of  the  mschine  had  carried 
it  so  tar  that  the  centres  of  the  magnets  h^  passed 
each  other,  the  current  wa*  changed,  so  tiut  the  poles 
became  of  tbe  same  kind ;  and  therefore  they  repelled 
each  other,  and  thna  rotation  was  prodnced.    I  never 
saw  a  detailed  account  of  the  above  invention,  and 
this  aeconnt  wliioh  I  sand  i*  mainly   taken   from 
Lardner's   "  Klectrtdtylaad  Magnetiam."     My   01m 
opinion  1*  that  In  such  an  engine,  there  would  be  very 
little  power,   as  of  course  you  only  get  the  effect  ot 
the  lateral  pull  of  tbe  magnet.    I  bave  had  some  ez- 
perienoe  in  electro  magnetTo  engines,  and  the  more  I 
know  ot  Ibe  matter,  the  lea*  probability  I  *ee  ot  any 
practleable  application  of  electro  motive  po  *er  a*  a 
•ubstitnte  for  steam.— Hehbt  Crapmab, 

[24»7.1-FROM  "  A  THINKER/— In  anairer  to  'Joe- 

Btant  Subscriber,"  the  width  ot  frame  at  seat  Is  SMq.. 
the  width  between  tbe  centres  of  tien  ot  grmdiog 
wheels,  2ft  7iin. ;  length  ot  cranks,  7iln. ;  distance  uf 
bar  (on  which  the  front  lever*  vrork)  from  tbe  seat. 
Kin. ;  height  of  said  bar  from  the  ground,  SfL  ;  Irngtb 
nf  lovers  below  f ulcmra  to  centra  of  worldng  Joint, 
18iln. ;  length  above  tatomm,  22ln. ;  length  ot  cooi- 
nectlog  rods  from  centre  to  centre,  Srt.  Din.;  distanro 
Iietween  centres  ot  levers,  13in. ;  distance  of  axle  ot 
driving  wheel  from  axle  of  guiding  ditto,  Iti.  Mn. ; 
height  ot  top  ot  seat  board,  almve  axle  ot  guidiiu; 
wheels,  0|ln. ;  a  vertical  line  fhim  front  edge  of  aeat 
board  would  be  2iln.  from  axle  of  golding  wheels ; 
the  lower  board  liin.  less;  the  box  lid  slapes  and 
turn*  downwards;  extreme  width  of  seat  board, 
lOln. ;  extreme  breadth  of  ditto,  lliin. :  foot  treadle 
from  fulcrum  of  levera,  161a. ;  length  of  guiding 
leven,  2ft. ;  distance  of  their  conneoting  rods  f'oiu 
Adcrun.  7liu  The  connecting  tods  run  in  no  hori- 
zontal tine  from  the  axle,  and  their  working  Joint*  are 
rather  targe,  so  as  to  give  some  play  room  when  fn 
use ;  tbe  guiding  lever*  are  enclosed  at  each  end  bf  the 
lower  board.  In  a  light  Iron  rail  to  support  them ;  the 
above  dimensions  are  tor  an  average-sued  mac  The 
iorm  and  composition  of  the  frame  may  be  Judged  ob- 
jectionable, but  with  tbe  addition  ot  only  about  51b; 
to  tbe  weight,  I  have  at  once  flrmness  and  *teadlne*t>, 
also  durability  and  llghtneas  In  appearaooe.  —  A 
Tbikker. 

K499. J- APPARENT  ANOMALY.  -  My  inqaWw: 
friend  is  quite  correct  In  stating  that  the  avolrdupola 
weight  contains  7000  grains  tray,  but  the  24  gratns  to 
tbe  dwt.  doesnot  belong  to  avoirdupois,  but  to  troy 
weight,  which  contains  5760  gralas,  the  ounce  trov 
being  quite  different  to  the  ounce  avoirdapoia— U. 
Stephessox. 

r2505.]-WEIGHT  OF  WATER— A  cubic  foot  of 
rain  water,  when  the  barometer  stands  at  20-5  metre*, 
itelghs  lOOOoz.,  or  82-51b.  Sea  water  =  64 1-Ub.— 
Semex. 


Digitized  by 


Googl 


PBIL  29,  1870.] 


SNeiilBH  HEOSAinO  AKB  HIBBOB  OF  BOIENCIE. 


141 


I 


1— PnMPS— Yon  oAnnot nim  4000  (rmllou of 
(or  M  cable  feet  per  mlnote)  with  a  fttt  of 
gft.  uid  ODly  W  gauoai  per  minnte  (or  8  eublo 
_j).  The  rwn  would beqniteli>»deqnmte.—8«»BX. 
rsao  1— PIPPKB  MOTH.  —The  o»terpIU»r  of  A. 
Bittitarta  Is  groaod  e<doar  varlou  from  alinoet  putty 
coJonr.  wme  with  green  tinge  »nd  tome  tlnKeol  red 
brows  On  eaeh  (Ide  of  5lh.  Ath,  7th,  8th,  10th,  and 
11th  eesment  !■  a  reddish -ralaed  apot,  and  there  art 
two  eoob  spoU  on  back  of  »th  and  12th  segment*. 
la  (e«ds  in  Angnst  on  acacia,  lime-birch,  oak,  and 
Toanr  other  trees.  It  turns  to  a  chrysalis  in  the 
"roond  In  September,  the  moth  comes  ont  in  May ; 
Bot  common.  The  above  is  talten  from  Newman  s 
-  Ulostiaied  History  of  BrIUsh  Moths."  £1.  Tlio 
best  wort  I  e»er  saw.— A.  Niobi. 

ittiai-VOLCANISlNO  INDIA  KUBBEa-The 
^BMani  need  by  dentists  will  do  for  rulcanlsing  of 
Ma'Vat.  The  smaller  the  proportioDS  of  sulphur  in 
die  rahber,  and  the  lower  the  temperatara  used,  the 
•ufler  lai  more  alastlo  will  be  the  India  rubber. 
Ab«ai  IS  or  15  per  cent,  of  sulphur,  and  a  temperature 
<i«SW»  or»75P  for  4  hours,  will  make  an  elastic  rubber, 
m  per  eaat.  of  sulphur  and  a  temperature  of  Xl&°  for 
ti  tionrs  will  make  a  hard  rulcanite  ilka  ivory.— A 
DeimtT. 

rasa-  (-WATEBPK0OFING  PAPER.-T0  water- 

a«wjol    avktng  paper,  dl»iol»»    lib.  of    white  soap 

ri   1  aatrt  of  water.     In  another  quart  of  water 

•  I  ounce  of  gmn  nitric,  and  t  onnoel  of  glue ; 

"t  two  solutions,  beat  them  and  soak  the  paper 

J    .  '  :«iidihenhanKitnptodry.    From  "The  Best 

■nl      ,  ,.tythiag.'*— BOST  B«E. 

•..  -CUEI008APFKCTI0N0FTHETKBTH. 

tsiaonlyadapealt  ottartar  from  want  of  clean- 

Wh  •*  Is  on  the  teeth  at  present  must  lie  care 

~  ffwith  a  fine  thin-edged  instrument, 

» near  the  lolDt  to  enable  it  to  be  got 


I     - 


In         

tuiiyeb  puedoirwith  a  fine  thin-edged  instrument, 
~  -  Uikgl*  near  the  lolDt  to  enable  it  to  be  got 
iDtoa&ycnrloa  with  ease,  and  the  teeth  must  be  kept 


butwi 

Intoah, 

e'tcaa  aiierwards  with  a  siroag  rough  tooth  bmsh  and 
'.°  camittuwted  ehalk  and  water.     If   the   tartar  ta 

«biBp(d  clean  away  and  the  teeth  kept  clein  the  gum 

win  grew  up  again  in  a  week  or  two.— A  Deiitut. 
(:S1.]-L0N0ITDDK.— Difference  In  time  between 

Seifast  and  Olaagow,  •  win,  40  se&— D.  B. 
r-iSM.l-SUBMARniE  LAMP.-No  lamp  oonid  be 

"fed"   with   air  by   a  single  tube.    Brery  miner 

knows  that  to  obtain  a  proper  supply,  a  cnrrwt  must 
r  be  established  by  means  of  a  "down  cast  "and**  op 

east  "  shaft.    This  could  be  eHected  without  much 

difficulty  in  the  case  of  Mr.  W.  A.  Backetf*  temp, 

whleh  may  be  taken  to  represent  a  mine  on  a  small 
-scale.  But  common  india-rubber  tubing  will  not  do,  as 

It  dron7d  be  throttled  by  the  pressure  of  the.water.  ■■  H" 
muat  get  some  tubing  kept  disturbed  by  a  coil  of  wire 
Inside,  such  a<  the  dlTers  use.  This  is  enough  on  the 
general  quaation;  but  If  Mr.  Haekett  has  any  praetlcal 
ohiect  In  Tiew,  I  aball  be  happy  to  supply  him  with 
inrthar  detalia.— TniCLoams. 

r2S34.]— SOLUTION  WANTED— It  "Minnehaha" 

will  draw  the  flgnre  of  his  problem,  using  the  same 

latteia  as  In  his  query,  and  Join 

D  B,  be  will  Und  that,  slnee  A 

<3  =  2EC,andBO  =  2CD, 

and  the  angleA  0  B  is  com- 
mon to  the  two  Irlaoglee  A  B 

C,  D  C  K,  A  B  =  3  E^  D,  and 

the  angles  C  £  D,  C  O  E  = 

C  A  B,  C  B  A,  respectlrely ; 

iberefore  D  £  is  parallel  to  A 

B:  therefore  the  angles  BK^D, 

ADB  =  A8E,BA  Orespeo- 

tirely ;   thenfore  the  triangles  A  B  Q  D  O  E  are 

•Ihiibri    and    A    a:DQ:;AB:DB::2:lso 

thatAG=2D  Q.-Hooo.  •"■••^.tso 

t2SM.]-«0IjUTI0N    WANTBD.-Join  D  with  B, 
thmby  simUar  triangles  A  B  Gand  B  D  O  we  hare 

AG:DOr:AB:DB=  AC:CE  =  2:1 
(by  construction)  therefore 
n.   .V  AG  =  2DQ. 

O  u  the  centre  of  grarity  of  the  plane  ABC. 

A.  TouiADSEir. 
A  '^t^^'J'"®''  WANTED.-The  Straight  lines 
A  O,  BE  bisecting  the  S(de»  of  B  C,  A  O  of  a  triangle, 


suggests  that  we  (your  readers)  should  bring  our 
"  farieki.**  and  I  therefore  venture  to  eoatrlbnte  mine. 
I  have  always  considered  the  study  of  galTanie  bat- 
teries, with  a  riew  to  eoonomy  and  constancy,  to- 
gether with  intensity,  as  most  Interesting  and  most 
important  to  science  in  many  directions,  and  I  aball 
endcaroar  to  describe  (briefly)  those  batteries  which 
I  consider  the  most  useful.  They  will  be  mentioned 
under  two  heads,  first,  single  fluid  batteries,  and 
second,  double  fluid  ones;  amongst  the  first  there  are 
Crnikshank's.  which  oonsiste  of  plates  of  copper  and 
cine,  cemented  into  a  wooden  trough  and  exeltsd  by  a 
weak  solution  of  sulphuric  acid  and  water.  This  bat- 
tery, although  s  most  important  improvement  at  the 
time  It  was  Invented,  is  now  entirely  superseded. 
Smea's  battery  is  a  very  useturarrangement  for  ex- 
perimental use  if  it  is  not  wanted  to  be  very  oonstant, 
or  to  be  kept  in  action  for  a  long  time.  The  con- 
struction of  it  Is  as  follows  :  There  Is  an  earthenware 
veksel  to  contain  the  exciting  tolution,  whleh  oonsists 
of  one  part  sulphuric  acid  to  about  7  of  water.  The 
negative  plate  is  made  of  platinised  sliver,  and  that  Is 
held  in  a  wooden  or  gutta  percha  f  rame  l>etween  the 
two  positive  plates,  which  are  made  of  tine.  By  far 
the  most  powerful  battery  that  I  have  seen  or  used  Is 
one  invented  about  I8S2  by  Mr.  Martyn,  J.  Roberts, 
both  as  regsrds  oonauncy,  inlanslty,  and  quanflty. 
It  oonsists  of  on  earthenware  pot  to  hold  the  exciting 
solution,  undiluted  nitroni  acid,  the  positive  plate  is 
made  out  of  pure  tin,  and  it  is  plaosd  between  the 
two  negative  plates,  which  are  made  of  pure  platinum. 
I  have  used  a  battery  of  that  kindjconttnaally  for  many 
consecutive  hours,  for  the  eleotrlc  light,  without  being 
able  to  detect  the  slightest  variation  in  the  current. 
The  diaadvantages  are  the  cost  of  eonf  tmctloo  and 
working,  and'  the  large  quantity  of  fumes  evolved  from 
the  nitrous  acid.  Tneraareseveralotherkindsofaingle 
fluid  batteries,  but  thoee  I  have  mentioned  I  think 
are  the  most  important  of  them,  and  I  now  pass  on  to 
the  double  fluid  Kind.  Daniel's  oonstant  battery  con- 
slats  of  a  eopptr  vessel,  which  at  one  and  the  same 
time  holds  one  of  the  fluids  (asatuiated  solution  of 
sulphate  of  eopper),  and  forms  the  negative  plate. 
Within  the  copper  vessel  Is  placed  the  porous  eeli,'and 
in  that  is  placed  the  positive  plate,  made  of  a  thick 
rod  of  line,  and  the  other  fluid,  1  of  salphnrie  acid 
to  «  of  water.  This  Iwttery  is  a  very  eonvenient;one 
from  the  constancy  of  its  action  and  the  absence  of 
fumes.  The  Maynooth  battery.  Invented  by  Pro- 
fessor (^llan,  is  a  very  powerful,  but  a  very  nn- 
Jleasnot  one  to  work  with,  on  account  of  the  nitrous 
nmes  given  off  from  it.  Itisamoged  as  follows:— 
There  is  an  outer  vessel  made  of  oast  iron,  which 
forms  the  negative  plate,  and  holds  the  one  fluid  (un- 
diluted nitrous  aeldi,  in  other  respects  the  arrange- 
ment Is  the  same  as  the  preceding  one.  Qroves's 
bsttery  is  one  of  the  most  useful,  I  think  the  most.  It 
Is  made  as  follows  .—An  outer  cell  of  earthenware 
and  an  inner  porous  cell ;  the  negative  plate  is  mnde 
of  platinum,  and  the  two  positives  are  iIdc,  the  fluids 
used  are,'  for  the  negative  plate  in  the  porous  cell  pure 
nitric  acid,  although  I  think  nitro-sulphuric  is  better. 
The  fluid  for  the  positive  plate  is  1  of  sulphuric  add 
to  e  or  7  of  water.  Bunsen's  battery  is  similar  to 
Gnves's,  excepting  that  the  nantive  plate  is  made 
of  carbon  ent  from  the  graphite  deposited  in  gas  re- 
torts. Some  yean  since  (with  a  view  to  economy)  I 
tried  aluminium  instead  of  platinum  for  a  negative 
pUte,  but  although  I  got  a  fair  current  from  it,  I  did 
not  eonsider  It  at  all  equal  to  Groveo'a,  and  one  thing 
fatal  to  It  was  that  the  aluminium  was  slowly  dis- 
solved by  the  nitric  acid,  and  I  therefore  dlsoontlnnad 
t«  use  it.  In  all  the  above  arrangement!  the  sine  Is 
amalgamated  with  mercury.- Hshbv  Cuapvar 

PM7.J-PBINTING     NAMES    ON     PLANS.-A 
very  pretty  and  easy  method 
of    printing  the  names    on 
plans,  Ac.,  |sby  drawing  out 
a  square  according  to  size  of 


tntaiseet  at  O:  show  that  A  O  la  doable  of  0  O— 
making  figure.   I  nave 

triangle  C  D  E  aim.  to  C  B  A  (Bue.  vl.  fl) 

.•.  A  B  =  2  D  K 

triangle  D  G  E  shn.  to  B  Q  A  (Ene.  vL  4) 

.-.  A  G  =  2  G  D. 

Fbarok. 
psS5,)-Cpnf.-Is  a  coin  of  Christina,  Queen  of  Swe- 
den, struck.  1  think,  for  the  province  of  Salekarlan  : 
DAL.  .  .  .  .— BniiARDiN. 
'J^'^h-OKS.—X  Turkish  oke  is  as  nearly  as  pos- 
•iNe  equal  to  Sib.  12ot.  avoirdupois.  A  kilogramme  is 
aliout  lilb.,  ao  there  Is  not  much  difference.— Edab- 
DVM  A. 

P*^-OKB.— A  Turkish  oke  =  127848  grammes 
~  *i8<S8lb.  ardlrdnpois.  Local  okes  vary  soiaetimes. 
-Bbhrabdih. 

(2541.]_GALVANIC  BATTERIES.  —  Mr.  V.  M. 
Beechey  asks  for  inXormatlon  on  the  above  subject,  and 


type  required,  and  dividing 
it  in 


l»M*» 


to  2S  equal  squares,  at 
figure  shows,  representing 
the  so-called  Block-print- 
ing.    It  "  Land  Surveyor  " 

will  try  he  will  not  find  much  dlffleulty  to  contend 
against.— A.  Tolhadseh. 

[2M9.1-SCEEW  STEAMER.-I  consider  that  an 
engine  of  one  horse  power  would  be  ample  for  such  a 
boat  as  Mr.  Douglass  M'Carthy  mentions,  but  a  verti- 
cal direct  acting  englue  would  be  better  than  a  hori- 
xoatal  one.— Bembt  Ohafmar. 

C25S9.]— ECHO.- An  Ayrshire  amateur  can  produce 
an  echo  on  the  cornet  by  simply  putting  a  silk  hand- 
kerchief up  the  bell,  but  it  is  usually  doue  by  putting 
a  mute  (to  be  had  at  any  mu'sie  warehouse)  Into  the 
bell.  Some  cornets  have  a  special  arrangement  for 
producing  the  above  effect —Henrt  Coafmaii. 

r2S57.]— COPP  EB  COIN.— A  German  counter,  I 
believe,  I  have  several  varieties  of  it,  all  tbln  and 
with  badly  engraved  tnsciiptions.   No  ralue.— B£S- 

RABDIM. 

[2561.]— BOOKS.— The  following  dimensions  are,  I 
believe,  correct :— Imperial  8vo.,  11  by  7i:  super, 
royal  8vo.,  10^  by  6} ;  royal  8ro.,  10  by  SI ;  demy  8vo. 

nby  5} :  boat  8vo.,  7i  by  2 ;  crown  8vo.,  71  by  5  ;  demy 
mo.,  7|  by  4| ;  royal  18mo.,  61  by  4^  j  foolscap  8vo., 
61  by  41;  Imperial  32mo.,  S^  by  3| ;  dediy  18mo.,  6}  by 
3} ;  foolscap,  12mo.,  5}  by  8{i  royal  32mo.,  Sby^i 
demy  32mo.,  41  by  2) ;  demy  48mo.,  3}  by  2|tn. ;  edges 
uncut.— BosT  Bee. 

t2Ml.}-SIZES  OF  BOOKS.— It  is  almost  impos- 
sible to  give  "  F.  F."  the  exac  t  sites  of  books,  because 
papers  are  not  made  "  true ;  "  bull  will  endeavour  to 
explain  the  matter  to  him.  When  a  book  is  described 
as  being  crown  8vo,  or  fcap  8vo,  It  is  meant  that  the 
"  sheet "  Is  folded  so  aa  to  print,  on  the  two  sides,  16 
pages.  In  the  sumo  way  12mo  means  that  the  sheet 
is  to  folded  OS  to  contain  12  pages  on  each  side,  i.e., 
24  pages.  18mo  would  therefore  be  3*  pages  to  the 
sheet;  32mo.  Mpsfes.  When  no  description  of  the 
paper  is  given,  demy  Is  usually  the  site  meant ;  but  In 
this  particular  the  wordlDg  or  advertisemenu  is  very 
arbitrary.  The  site  of  the  last  volume  of  "  our  ' 
MscHAHic  was  demy  4to,:tbough  to  suit  the^xlgen- 
clsa  of  printing  the  32  pages  were  printed  on  one 
sheet,  equal  to  four  sheets  of  demy.  As  "  F.  F."  is 
doubtless  aware,  there  are  various  nsmaa  given  to 


different  slied  sheets  of  paper,  the  dimensions  of 
which  I  give,  and  he  has  merely  to  fold  a  sheet  to  take 
In  eltherS,  16, 2(, .%,  36,  or  6t  pages  to  get  at  the  mea- 
surement of  any  sised  book  he  la  likely  to  meet  In  the 
ordinary  coune  of  Ulh.  If  I  bad  a  rule  and  the 
books  handy  I  would  ttive  the  dimensions  he  asks  for ; 
buti  think  I  have  maide  it  sufliciently  plain.  A  slight 
redneUoa  should  of  coune  be  made  for"  trimming  " 
edges,  but  that  again  is  compensated  for  by  the 
coven  of  the  book.  Sizea  of  sheeM  of  paper  :— Ira- 
parial,  30  by  22 ;  super-royal,  28  by  20;  royal.  Mi  by 
lOi;  mediom,S3,by  IS;  demy,  22  by  17i;  large  post. 
21  by  18 ;  post,  1»  by  IS ;  foolscap,  17  by  13iln.  With 
these  dimensions  given  It  will  be  easy  to  fold  up  a 
sheet  to  any  required  slxeot  page  aud  the  meaaure- 
ment  will  then  be  plain  enough.  But  if  "F.  F."  cannot 
understand,  and  will  let  me  know,  I  will "  try  again." 
— Saoi.  Rvmea. 

[2863.]— SMALL  COPPER  COIN. —The  great 
scanity  of  haUpenniet  and  farthings,  coined  by 
government,  led  te  the  issue,  about  1648,  of  tbe  araall 
copper  and  brass  pieces  Jealled  "  tradesmen's  tokens." 
They  were  struck,  as  their  name  indicates,  by  private 
tradesmen,  for  tbe  use  of  their  customers ;  lud  also, 
but  more  rarely,  tor  the  use  of  a  whole  village, 
borough,  town,  or  city.  These  latter  were  usually 
called  "  town  pieces,"  and  your  correspondent's  coin 
is  one  of  them.  It  is  engraved  in  8no<llng's  "  Copper 
Coinage,"  pUte  1,  No.  32,  and  la  most  Ilk  ly  a  halfpenny 
stwick  by  tbe  corporation  of  Dover.— Henrt  W. 
BxnPRET,  M.N.S.,&c.,  Ac.  Markham-houte,  Brighton. 

4'a63.]-8MALL  COPPER  COIN —This  copper  coia 
was  probably  issued  by  the;town  authorities  of  Dover, 
such  coins,  or  tokens  as  they  are  more  correctly 
termed,  being  very  nnmeroos  at  that  period.  The 
design  on  the  rev.  Is  described  by  Boyne  in  his  list  of 
the  17th  cehtunr  tokens,  p.1.10,  No.  160. "  St.  Martin  on 
horseback,  dividing  his  cloak  with  a  beggar,  nlie  is 
(ollowing  him."  To  whleh  is  appended  the  following 
note :— St.'Martln  In  Roman  Catholic  times  was  pstmn , 
Saints  of  Dover,  and  tbe  Church  of  SL  Hartin-lo- 
Grand  the  mother-church.  Amongst  iu  other  privi- 
leges was  that  of  beginning  service  before  aU  tlie 
other  ehurchee  and  chapels  In  the  district.  The 
ebunh  was  destroyed  at  the  time  of  the  Reformation, 
Dover  Fair  is  sUll  called  St.  Martin's  Fair.  The 
same  device  is  on  the  tokens  on  the  Borough 
Countef-seal  whleh  dates  as  far  back  as  the  year 
1303.  ThU  has  been  described  by  Browne  WIHis  as 
"n  highwayman  robbing  a  man  on  toot"— D.  T. 
BATxr. 

[2S64.1— LEADEN  COW.— U probably  a  token  of  the 
time  of  Elisabeth.  I  possess  similar  ones  reputed  to 
be  of  that  period,  bat  cannot  bring  any  anUiority  to 
bear.  I  shall  be  equally  obliged wtih  "Old  Coin" 
for  any  euUkarHatSvt  Information  upon  It.  — D.  T. 
Battt,  9,  Fennell-street,  Manebeater. 

[2S66.]-TOOTH-POWDEa— Camphorated|ohalk  is 
verygsod,  and  economical  as  well.  The  following  is 
also  recommended :— Orris  toot,  i  ounce ;  gum  myrrh, 
4  ounce ;  nutmeg,  flnelypowdered,  1  scruple ;  obalk  1 
ouacetmlx.  Proved.— Bust  Bee. 

C26««.] -TOOTH  POWDER.- Prepared  chalk  jlti., 
camphor  Idr.  The  camphor  muit  be  finely  pow- 
dered by  moistening  It  with  a  little  spirits  of  wine, 
and  then  Intimately  mixed  with  the  cbalk.  Ex- 
traeted.— HiHREBABA. 

rtS77.}-ltORING  GLASS. -"C.  H."  can  bore  a  hole 
in  bis  glass  sheet.  In  the  tollovring  way :  Let  bimmark 
or  scratch  a  ring,  of  tbe  aisejud  in  the  pitee  required 
on  each  aideot  the  sheet.  Those  rings  will,  of  course, 
exactly  correspond.  Then  let  bim  mark  ont  a  aeries  of 
points  pretty  near  eaeh  other,  round  tbe  clreomfereaica 
of  the  ringa,  taking  care  tliat  these  pointa  shMi  also. 
In  every  respect,  exactly  oorrespond  with  each  other. 
He  should  then  nx  uprightly  In  a  rice  a  smooth  pomted 
steel  punch,  and  arming  himself  with  a  similar  piuoh 
and  small  hammer,  get  some  assistant  tobold  the  gloss 
sheet  horizontally  with  one  of  the  dtrimferoutial 
potaits,  steadily  resUng  upon  the  upright  punch.  Ap- 
plying his  own  punch  to  the  same  point  on  the  upiier 
surface  of  the  glass,  and  using  gentle  blows  of  uo 
hammer,  he  wilTsoon  work  his  way  down  through  ll.e 
sheet,  until  the  two  punches  meet,  leaving  a  small 
perforation  without  cauiing  the  sllghteat  "stai" 
(unless  he  is  clumsy).  Repeating  the  process  at  other 
points,  all  round  the  circle,  he  will  flna  at  last  that  th<' 
included  disc  can  be  readily  knocked  out  by  a  slight 
tap,  leaving  the  required  hole ;  where  rough  edge,  can 
be  amoothed  off  by  a  flle.— Mecharicub. 


FIIiBS  SHARPENED  BT  GALVANIC  CUR- 
RBNT.— A  very  interesting  and  eoonomiosl  process 
for  re-sharpening  fiUs  has  been  exhibited  before  the 
SoeUt<  d'  Encouragement  of  Paris  by  M.  Werder- 
mann.  Well-worn  files  are  first  carefully  cleaned  by 
means  of  hot  water  and  noda ;  they  are  then  placed  in 
eonnectien  witb  the  positive  pole  of  a  battery,  in  a  bath 
oomposed  ot  40  parts  of  aulphoric  acid,  80  parts  of 
nitrfcacid,  and  1000  parts  of  water.  Tbe  negative  pole 
Is  formed  of  anopper  spiral  surrounding  the  files,  out 
net  touching  them ;  the  ooll  terminates  in  a  wire 
which  rises  towards  the  surface.  This  arrangement  Is 
the  result  ot  practical  experience.  When  the  flies 
have  been  ten  minutes  in  the  bath  they  are  taken  out, 
washed,  and  dried,  when  the  whole  of  the  hollows  will 
be  found  to  have  been  Attacked  Iu  a  very  sensi  ble 
manner  ;  but  should  the  effect  not  be  snfficlunt,  Ihey 
are  replaced  lor  the  same  perlol  as  before. 

RESTORING  LIFE.- In  consequenceof  tbe  expe- 
riments of  M.  Labordette,  tbe  National  Lifeboat  In- 
stitution baa  decided  on  omitting  from  its  new  instruc- 
tions the  statement  that  among  the  appearances  whlrh 
generally  accompany  death  uie  "Jaws  are  clenched 
and  the  flngen  seml-eontraotcd."  Dr.  Labordette's 
experimentron  animals,  have  clearly  pr>ved  that  In 
nine  of  twelve  oases,  after  clenching  of  tbe  Jaws,  Ac., 
had  been  observed,  lite  had  been  restored ;  and  has 
given  several  instances  ol  human  beings  having  been 
resuscitated  under  similar  circumstances.  Be  has 
also  in  the  strongest  manner  expressed  his  opinion, 
founded  on  these  facts,  that  tbe  clenching  of  the  Jaws 
sad  contraction  of  the  flagcrs,  after  short  immenioo. 
Indicated  remaining  vitality,  and  that  the  same  should 
encourage  perseverance  In  the  efforts  to  restore  life. 
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lOTES  iSd  QUERIES. 

t2U0.]— LAKOB  TELKSCOPC&— t  would  Mk 
tmae  oorraapoBdant  who  na  ||t*e  >  rapif.  If  b*  known 
where  It  U  poeelMe  for  a  woridoff  man  like  mywtit, 
who  oannot  affoM  to  parebaM  a  terse  tetoaoops,  to 
obtain  the  prirllese  of  oocaafcnally  loeklnir  at  fome  ot 
the  wooden  of  the  beaTcni  with  a  powerful  Instra- 
ment.  I  hare  a  nnaU,  bat  beaBCifoi  deflolDr  telea- 
eope,  of  l}ln.  aperture,  which  will  dlrlde  donUa  Mars 
ae'cloee  aa  3)' ;  for  InaUnce,  '  and  (  Bodtii,  (  Aqnarli, 
I  Pe(^<t,  bat  when  I  read  tM  aeeonnta  of  aatrooomcn, 
and  what  IbaytaaTeieen with  thelrslRantlotatetcspei, 
I  long  to  lee  anme  ot  the  wondera  they  deMrlbe. 
Some  yean  axo,  I  believe,  Hr.  Sinter,  the  optician, 
need  to  exhibit  a  large  Kqnatoreal  at  his  honse  In  the 
Kotton-road,  bnt  It  baa  now  diaappeared.  Two  or 
three  atreet  teteaoopea,  of  4iB.  or  6ln.  ^lertnre,  I  hare 
looked  tbioaKh,  bnt  not  one  of  tham  waa  of  any 
aeconnt?— O.  F. 

P38L1-OUTTA  PK8CHA  SHOES.-WUl  aome  of 
the  ebllirtac 'eorreapondenta  af  oar  Journal,  favour 
me  with  Information  on  the  follewioi;  queries?  I.  Are 
Sutta  percha  ahoea  Injnrloni  for  the  oyoaight,  if  ao. 
why  7  2.  Which  way  ahall  I  proceed  toTo-aole  an  oM 
pair  ot  Rntta  percha  thoei  ?  If  poaalble,  atate  price 
of  the  materia  (gatta  percha),  hnd  hew  aold7— D.  B. 


Williams. 


Ao— A  frdk- 


[a«.l-WBIGHT  OF  FBUSTBCK.  .v— ^  «-.- 
trom  of  an  iron  cone  haaa  belghtef  I2ft.,  the  diameter 
at  tbe  amaller  end  la  2ft.,  and  at  the  lanter  end  4(t.  A 
eabio  foot  of  Iron  =  4iOIb. ;  what  will  the  weight  ot 
the  frnstmm  he,  and  anppoalnj;  that  4  tool  welslit  be 
oat  offtbe  leuer  end  of  the  frustrutn,  what  will  be  the 
diameter  at  tbe  p.ane  of  section,  and  the  height  of  the 
fmatrnm  left?— O.  H.  8. 

rzUS.}— THE  "ENGLISH"  VELOCIPBDK.— WIU 
"  A  Thinker"  oblige  me.  with  a  farther  deaeriptlon  of 
the  staerase  ot  the  "  Enfllah  "  Taloelpedc.  (a  deserip- 
tlott  of  which  oocnta  in  the  BnouaB  Heciunio  of 
April  8th),  aa  I  think  ot  making  one  on  hli  prkwlple, 
bnt  cannot  quite  nndcratand  how  he  rnidea  It,  whathtr 
trom  the  front  or  hind  wb«ds  ?  Likewlae,  will  aome 
reader  Inlbim  ma  It  It  la  beat,  prerioaa  to  drivlni;  in 
tbe  apokea,  to  aoak  the  wooden  nave  ot  a  wheel  In  hut 
water,  or  aotf— a  T.  W. 

CBW.J-8CLPHATK  OF  LEAD  BATTKRT.-I 
ahoald  feel  obliged  If  "  A  Good  Boy"  will aaiid fun 
direetlona  tor  ensKglDg  the  battery,  also  It  the  aine 
shonld  be  amalgaraaM^  aad  bow  mnah  lead  ahoald  be 
put  Into  a  to.  porona  pot  c  by  ao^dolBff,  he  will  mneh 
oblige,  aa  I  have  tba  materials  rea^,  aseonUag  to 
directions  given  la  Qoary  3184  ?— CAarAZ. 

rsS6S.}— FIA)CK  PAPBBHASSUM}&— I  ahoald  be 
obliged  by  aay  one  praetieally  aeqaalnted  with  the 
mannlaotore  at  poperhanglaga,  to  tnform  me  how 
"  flock  "  paper  Is  made ;  alao,  If  the  gold  patterns  on 
same  are  printed  on  the  papor  t«A««  or  <(/ter  the  Hook 
Is  laid  oa  7  latomiatlon  In  detail  la  aooght.— Zotds. 
C«M«.}-irHBKL  HA  KINO.- Will  some  brother 
meohanio  give  me  Information  relative  to  the  best  kind 
ot  maohlnery  for  forming  carriage  or  cart  wheel 
apokea,  aad  any  other  part  of  wheela  ?— ImiDiBih. 

niSW.i-CaitlA.  OR&SS.— can  any  of  my  fallow 
subseribna  Inform  me  where  I  can  gat  a  amaU  quan- 
tity of  China  graart—C.  Ka.n4. 

(26R8)-BQUATOKBAL  MOtnmKG.-I  shonld 
feel  obliged  ft  ■■  Hyperion  "  would  answer  my  query 
reapoeitag  his  soonttag.  No.  i;w,  la  No.  250,  Vol.  X. 
~Sm%nim,  No.  1. 

C2a)9.)-RAI8INO  WATBB.-Wtth  mfttt  to  my 
fomer  ouery,  respecting  raising  water,  aa  "  Hachina- 
tor"  did  not  seem  to  onderstand  me,  I  win  try  to 
explain  mvself  more  fully.  I  do  not  want  the  water 
raised  to  the  dam  above,  aa  he  seems  to  think,  bnt  to 
Mipply  a  cistern  with  tresh  water.  It  Is  not  needful  to 
br  a  oontinnous  stream.  I  want  it  from  a  mill  tall,  so 
asnotln  anv  way  to  Interfere  with  the  worklDg  of 
t«e  water-wneeL  It  will  require  to  be  raised  8  or  10ft. 
Mgb,  but  no  paiHenUr  quantity.— NiPTun,  No.  I. 
,  [iStO.}— BOOKS  WANTED.— Can  aay  of  my  fellow- 
■eadars  tell  me  the  names  and  prioea  ot  any  works 
now  published,  on  the  eonstructioD  aad  details  ot 
•mall  engines,  ikom  l  to  3  horac  power,  altlier  rertieal 
or  horisontal  ?— E.  B. 

r2S91.1-FLYING  MACHINE.-I  with  to  make 
a  modd  at  a  flying  machine ;  oonld  some  kind 
brother  reader  give  me  the  following  laformatlon  ? 
Bow  mneh  gas  In  a  bladder  would  It  require  to  raise 
.301.  ?  What  kind  ot  bladder  would  be  the  best  to 
contain  tba  gas,  also  sise  of  same,  aad  also  what  kind 
of  gas  ?  Would  tbe  oommon  coal  gaa  do  ?— Cabdal 
OaaiBTEB. 

[2S>t.]-DBW-CAP8  TO  TKLESOOPES.— Would 
Sir.  Blackloek  or  Xr.  ParUaa,  be  ao  Had  aa  to  say 
wbetbar  It  la  necessary  to  as*  a  dew-cap  with  a 
relleeting  trieaeope  (aperture  Mn.),  lu  order  to  prevent 
the  oondeKsallon  of  molatiire  on  the  plane  mirror  :  it 
ao,  what  length  Bhould  it  be,  or  If  tbara  be  any  other 
method  of  protecting  the  planet— Boao. 

[2S0>.>-DBFXCriyB-  BATTERT.-For  %  number 
of  yeara  I  have  been  nn^e  to  labour  through  Ul 
health.  For  several  monthfl  bare  been  using  one  ot 
Mmee'a  electric  machines,  and  feel  sltehtty  better.  It 
went  well  for  a  time,  but  ol  late  haa  been  going  very 
feebly,  the  vibrating  oftni  atopplng.  Ocoaalanally  it 
would  go  a  few  minutes  or  seoonda.  If  the  Anger  were 
gently  pressed  on  tbe  screw  above  the  vibrator. 
Keoently,  when  trying  to  dlseovar  what  was  wrong 
with  It,  two  of  the  zinc  platea  get  looae  when  in  the 
acid,  and  in  trying  to  tighten  the  screw,  the  silver 
plate  bent  and  tooooed  one  ot  the  former,  produolug  a 
hissing  sound,'whltening  aad  thickening  the  acid.  I 
removed  It  as  quickly  ^  possible,  and  straighUned 
and  fastene4  it  properly.  Since  then  I  can  get  no 
vibratory  action,  whether  from  the  above  caaae  or 
not,  I  cannot  say.  Tbe  sine  platea  were  amalgamated 
immediately  befoin  it  atopped.  t  put  in  fresh  aeid  (I 
to  8  of  water),  but  thia  bronght  nolmprovement.  P^r- 
liapa  the  stiver  platee  require  platinising.  May  I  ask 
It  ihey  are  done  with  the  aame  material  (mercury),  and 
In  the  aame  way,  as  the  zinc  plates  ?    I  would  be  truly 


obUgod  to  any  reader  ot  the  MEcnxnic,  who  may  have 
the  anowledge  and  expcrienee,  for  any  bints  which 
would  enable  me  to  get  tbe  machine  into  working 
order?— G.  F.  L. 

[«04.]  —  BORING  WOODEN  HANDLES  IN 
LATHE.— Will  some  reader  tall  m«  how  to  bore 
wooden  handles  In  the  lathe,  after  they  are  turaed 
ready  for  driving  the  tool  in.  There  waa  a  query  en 
this  subject  Dooember  17Cli,  ;bat  l.Lave  seen  no 
answer.  Perhaps  "  J.  ■  K.  P."  will  oblige  by  recom- 
mending a  method  of  doing  it  2— A.  B. 

[2M5.}-PROJECTION.— TO  ••  BKBNARDIN."— 
Tour  able  reply  on  this  sabjeet  on  page  m,  indaces  me 
to  aak  It  yon  would  inform  ma  of  any  work  that 
explains  the  whole  snbjeet  tboroagbly.  I  have  gone 
nearly  thraugh  DmvMaon'a  book  in  Caseell't  aerlea, 
but  there  is  evldeatly  mneh  beyond  what  that  book 
teaches  7— J.  H.  Yewdall. 

C2.'WS.]— BUST  BBE.-Coaldsome  ef  my  fellow  sub- 
scribers kindly  reply  to  a  tew  queries  contained  In  tbe 
last  dozen  back  numbers,  bearing  the  above  stgnatani  7 
One  answer  to  12  or  14  queries !— Bnar  Bee. 

[25«7.}— BBBSWAX.-I  shall  feel  much  obliged  if 
some  oaotrlbtttor  will  kindly  give  a  recipe  tor  making 
beeawax,  oommon,  only  sold  in  th  eoil  and  colour  aliops, 
the  principal  ingredient  of  which  Is  yellow  ruin,  or 
oould  any  one  name  a  book,  where  I  oonld  And  a 
recipe  for  making  it?— Bono. 

(U(8.]-SLICTRI0.-WU1  "Sigasa,"  or  soma  other 
elaatfleal  eorreapondent,  kindly  state  if  a  iMyden  Jar 
any  be  charged  by  a  glaaa  tube,  exalted  t^  being 
rawed  with  flannel,  simlclently  to  give  shocks,  Ac, 
and  If  ao,  what  ought  to  be  the  length  and  diaoater  ot 
tbe  tube  >— SLAaaco. 

-  [SM.I  —  H  ANDRAILINO.  —  Can  anr  brother 
reader  Inform  me  or  a  cheap  work  on  handralllnc  and 
stalreaslng,  or  whether  tberels  an  American  won  out, 
and  tbe  pnoe  ol  It  7— Patclet  UniDot. 

[2000.]-CLEANING  OF  DIATOMS— Will  any  of 
your  readers  have  the  klndneaa  to  give  a  little  infor- 
mation how  to  overcome  the  following  dllBeolty  7  I 
have  tried  two  or  three  times  to  prepare  i'a*'*'HT  for 
the  microscope,  but  with  only  partial  success— not 
those  found  in  guano  and  other  earths,  but  the  living 
dtotams.  I  can  sneceed,  by  the  aid  ot  muriatic  and 
nitric  acids,  in  getting  the  diatoms  aalte  clean,  and  to 
show  the  marldngs  very  well;  but  I  cannot  g<t  rid  ot 
a  fine  Blasientous  sort  ot  networli,  wbioh  appeats  to 
be  aome  sort  ot  vrgctable  remalaa.  I  bay*  boiled  them 
hi  attrie  aold  till  the  diatoms  have  been  Injured  or 
destroyed,  bat  the  result  has  been  the  same.  I  should 
feel  truly  obliged  to  any  one  who  will  tell  me  bow  to 
vanquish  this  enemy  to  a  neat  and  perfect  slide.  I 
have  read  aavaral  books  on  the  sabJ«stM>at  can  get  no 
infemuuionoo  this  particular  point.  What  I  now  seek 
tor  is,  soma  brother  reader's  praotleal  exparienee.— 
BoATca. 

ilM01.}-VSNi;&— On  the  lot  ot  November,  1871, 
Venus  wiU  be  at  bergreateatbiflUaney:  wIU  ''  Oml- 
eroa,"  or  aome  other  clever  astronooiar.  pleaae  to  show 
how  the  eompulatioa  Is  to  he  made,  aeeordlng  to  the 
tomnla  given  at  page  609,  YoL  X.,  vli.  :— 

(r  -t-  A  ^■  R)  (r  4-  A  -  R) 


ease  ot  dividing  tbe  angle  into  lire  and  seven  ct{iial 
pana.    Perhaps  some  otber  peraon  could  aay  why,  in 


Where 

R  -  ndlDs  vector  ot  tba  earth  =  •ni9.  Ita  log.  = 
V«M5. 

A  =  log.  diat.  ot  Venna  from  the  earth 

r   =  radlna  vector  of  Venus 


f«  A» 


9  8234. 
7219,  lU  log.  e'8S83. 

G.  FiRTU. 

[2flOe.J— LOSS  OF  TASTE.— Can  any  reader  inform 
me  ot  a  preparation,  medical  or  otber.  for  restoring 
smell  and  taste,  lost  tor  some  months,  from  a  bad 
ooWf-W.  P. 

[M03.J-BOOK  WANTBD.-I  am  la  want  of  a  prao- 
tleal work  upon  the  dntles  ef  a  rail  mill  asanager, 
with  InatrucUons  aa  to  the  varioas  calculations  which 
enter  into  that  business.  If  such  a  ■<  ork  is  in  exlst- 
ance,  will  some  fellow  subscriber  give  pnbliaber's 
name  and  addresa,  and  title  of  book  ?— J.  JoNaa. 

[2«011— PROBLEM.— I  beg  to  thank  Mr.  Tolhaasen 


and 


Biggs     for    their   replies    to   my  query 


(2180),  la  last  week's  and  this  week's  Mcchamio. 
Would  some  ot  vour  maAematioal  oorreapondeata 
kindly  give  me  a  few  hinta  aa  to  the  aolutioa  of  the 
following,  which  I  extract  Irom  tbe  Solenee  and  Art 
Department  Examination  papera  a  year  or  two  ago  7 
"  Two  points  are  2  and  2'51n .  from  the  centre  ot  a  circle 
ot  lin.  radius,  and  Sin.  from  each  other.  Draw  the 
eirele  which,  passing  through  these  two  points,  ahall 
tonch  the  given  drcle."- Y.  P.  W. 

r!606.]-TRI8ECTION  OF  AN  ANOLX.— I  have 
tried  tbe  method  recommended  by  "  Vibrator,"  in  this 
week's  Bholisb  Mzchahic,  and  have  found  it  to  act 
as  deierlbfid  in  the  case  of  the  obtuse  angle,  but  In  the 
case  of  tbe  acute  angle,  does  not  the  point  O  (page  89;, 
tallon  theoutaldeot  B  A?    I  make  It  so.    In  that  case 

1  suppose  the  distance  F  P  would  be  added  to  B  D, 
and  the  are  described  trom  B  with  B  D .)-  D  2  as  radius. 
Would  not  the  same  principle  aypiv  to  the  divlsloa  ot 
angles  Into  any  number  nf  equal  parts,  with  this 
diSeTmeo— viz..  Suppose  the  angle  ABC  (page  8f),  to 
be  divided  into  five  equal  parts ;  on  B  C  nark  oS  live 
eqoal  distances,  proceed  tu>  before;  mark  off  tbe  dis- 
tance H  L  on  the  fifth  are,  Join  the  fifth  point  with  B, 
and  where  this  straight  line  cuts  the  are  E  H  (say  In 
the  point  sr),  mark  off  B  <  from  the  fifth  point  on  B  C, 
and  proceed  at  in  the  other  case.  AksIu.  suppose  tbe 
angle  A  B  C  is  to  bo  divided  into  seven  equal  parts ; 
on  B  C  mark  oil  aay  seven  equal  distances,  B  D,  O  E 
I  K.  draw  the  ares  L  O,  M  K.  N  F,  O  O.  P  H, 

2  I,  and  B  K,  blaeot  the  angle  A  B  O  by  the  line  B  X, 
cutting  M  E  in  H,  mark  offtbe  distance  B  E  on  the  arc 
R  K  from  the  point  K— viz  ,  the  polnta  I,  *,  3,4,6,  «, 
and  7 ;  Join  7  B,  cutting  the  arc  N  F  In  the  point  T, 
from  the  point  K  nark  oft  K  V,  eqoal  to  N  T,  and  trom 
B  with  bV  as  radlns,  describe  tbe  arc  V  U.  and  the 
dlatance  B  B  will  divide  the  arc  U  V  Into  aeven  equal 
porta,  whence  the  angle  A  B  C  Is  divided  into  seven 
equal  pan*  as  requited.  On  seeing  the  article  on  the 
"  Trlsectiou  ot  an  Angle,"  In  this  onmher  ot  the  Ma- 
cnAHie,  it  struck  me  that  by  a  somewhat  similar 
method,  an  angle  might  be  divided  into  any  number 
of  equal  parts,  and  I  have  thus  attempted  It  in  tbe 


B   D  £    r  a  ft  itK.       i' 


trisecting  tbe  angle,  L  a  Is  marked  off  trom  F  on  f:  V 
In  dividing  the  angle  into  five  equal  parts.  If  i  ks 
marked  off  Irom  B  on  B  H,  aad  in  diviolog  the  angle 
Into  seven  eqaal  porta,  N  T  la  marked  off  frem  K  on 
B  h,  Ac.,  Ac,  whilst  tba  dtstanee  8  S.  amrked  on  tbo 
last  arc,  rrmalns  tbe  aame  tor  all  dtvlsiona  of  th« 
angles- Y.  P.  W. 

[2«0<.]  —  DAWN,  Ac— What  eonntrles  have  tb» 
longest  dawn  and  twlilgbt,  and  why  7— David  K. 
WiLUAaa.  • 

[2807.]- HEATING  GREENHOUSES. -W  any 
reader  give  me  some  practical  instructions  tor  (liatlng 
a  smallgreenhoase,  say  10  x  4  7  I  have  readnll  tbo 
notes  recently  Inserted,  but  they  do  not  cnatelc  sny- 
thlng  snfflclently  detailed.  I  vaat  partionbws  of  cost 
ot  the  various  methods.  The  small  aaranot  ot  aUea^loa 
requisite,  economy,  and  durability,  ore  oosantlal  desi- 
derata. Does  any  one  know  anything  ot  KasaeH'a 
system  7  Intormotion  will  be  nsainl  to  many  baaldles. 
— Baul  Rthxa. 

rMOS.]— SULPHATE  OF  ATROPIA.— SomeUmoa 
aaiphate  of  atropia,  howevor  nentral,  trrltalaa  the 
skin :  eonid  any  kind  brother  reader  tell  me  tho 
reason?— Oci!LVS. 

[260«.]-OLD  COIN.— While  dining  in  the  garden 
a  short  tiaae  ago,  I  foand  an  old  braaa  coin,  about  tlio 
alee  of  a  halfpenny.    On  eae  side  Is  a  boad  and  aome 

letters ;  aU  I  can  uaka  oat  are,  VES-A8IANV8 

AVC I  on  th*  other  aide  is  feprasanted  a  tree,  with  a 
human  figare  oa  eaeta  side,  one  in  a  sitting  and  one  in 
a  ataadiog  posture-,  ander  these  are  the  letters  B  C, 
and  round  it,  — VDAEA  CAPTA.  Will  some  brother 
reader  tell  me  what  ooin  it  la,  and  if  of  any  valae  ?— 
X.LD. 

r2U0]-ANIL1NK  OYB8  FOR  FEATRBB&  — 
Will  some  sobseilber  to  yoor  cnelloBt  Journal,  Inform 
nmof  the  method  tor  obtaiaiag  tin  eohnr  known  aa 
Bismarck  brown,  tor  foatherst  Detailed  panienlanot 
tbe  process,  or  any  other  oaetal  intomution  on  tho 
■ubjeet,  wUl  be  tbaaktuUy  neelved.— Aa  Aioatxor 
Dteo. 

[2«11.]— RK-GILDINO  BANNER.— Can  any  of  yonr 
readers  Inform  me  how  to  gild  or  re-gild  a  silk  banner, 
such  aa  used  by  Sunday  schools  In  proeessions.  I  bavo 
tried  by  marking  ont  the  lettara  with  gold  site,  and 
then  teying  on  tbe  gold  leaf,  bat  the  sTae  penetrates 
through  the  silk,  and  makes  tha  other  side  of  tho 
banner  look  anything  hot  aeat.  I  have  sem  several 
banners,  and  tbe  ImpraosioB  of  the  letters  does  not 

Esnctrate  through  the  atlk,  to  I  think  I  must  have  got 
old  ot  the  wrong  piooess,  although  tho  person  I  got 
it  trom  was  a  professional  gilder?— Ihqdiieb. 

(2«12.]-NEWARK'8  cement.— Would  any  ono 
be  so  kind  aa  to  give  ma  some  iBfonaatlon  aboot  the 
above  cement,  used  very  mneh  at  New  Yoik  tor  con- 
crete boildlng ;  hew  is  It  made  (It  not  a  twtet);  if  It 
haa  beea,  or  is  used  in  thbi  eoaatnr,  and  how  !■  It  sold  I 
Aav  information  would  oblige. — JoHa  ilDDton,  Bua- 
derlond. 

[2613.]-S0C1AL  SCIENCE. —Will  some  brother 
reader  kindly  let  me  know  if  I  oonld  procure  the 
pamphlets  which  are  printed  after  tbe  Social  Scieoce 
meetlnga,  and  It  so,  to  whom  shonld  I  write  7  Could 
I  beeeme  a  memoer  without  bolag  preaent  at  tbe 
aaatlagS?- TR0MA8  J.  U'CoaaoB. 

[2S14.1-WRITINQ  ON  GLASS.— What  acid  mutt 
I  use,  so  as  to  have  the  letters  white  when  bnmed 
In?  Perhaps  "Engraver" will  kindly  asalat.—TB0>Aa 
J.  O'Connor. 

[2615  ]— BICYCLE  WHEEL.— I  should  feel  mneh 
obliged  i(  some  of  your  numerous  correspondents 
would  say  whether  if  the  rim  wi-|t  made  of  one  piece  ot 
American  elm,  it  would  be  stronger  than  If  made  in 
separate  bits  7  If  it  would  not  M  thought  too]  much 
trouble,  a  drawing  would  be  much  prized.- Sempek 

VlGILANS. 

[3«l(l.]— WET  RAGS.- Would  one  of  yonr  corre- 
spondents supply  niowitb  a  simple  and  cheep  indoor 
method  for  drying  wet  rags,  say  to  tbe  extent  of  ono 
ton  per  diem?— Drtbb. 

[2«17.]-GLTCERINE  AND  OLEIC  ACID.— Can 
any  of  my  fellow  readers  tell  me  how  glycerine  and 
oleic  aeid  are  made? — Bxperiment. 

[2«18.)-TO  "  F.K.A  S."-I  feel  obliged  to  "r.B.A.8." 
for  his  answers  to  my  inonlrles.  I  an  terry  I  did  not 
describe  my  telescope  sufficiently ;  It  Is  sn  Siln.  silvered 
glass,  rcfiecting  instrument,  equatoreally  moanted.  I 
wished  to  know  how  to  set  it  absolutely  level,  N  r,  K.  r, 
K  r,  8,  to  that  I  shonld  find  the  declination  ot  a  star 
right  according  to  Mr.  Webb's  book,  in  whatever  point 
ot  the  heavens  tbe  instrmnent  waa  pointed.  It  has  all 
the  motions  necessary,  but  I  do  not  know  how  to  set 
aboot  It,  or  where  to  begin  7— H.  A,  C 

[M19.J-T0  "  TANGKNT."— Will  "  Tangent  "  obMao 
by  giving  a  drawing  and  deaerlption  of  Ittaumkorirs 
doable  mercary  contact  breaker  for  iDduction  eoU,  aad 
also  say  if  I  can  use  anything  better  than  about  Ave 
liters  of  gntt,ipcrchn  tissue  to  insulate  the  layersof 
seeondanr  wire,  the  amount  about  lilb.  of  No.  S!,.  I 
find  a  diflleulty  In  getting  the  titana  to'lsy  flat  and 
smooth ;  would  a  solution  ot  gutta  percha  in  bisulphide 
of  carbon,  laid  on  la  several  coats,  answer  as  well  as 
the  tissue?— Vacuum  Tube. 

[2«20.}-BARTON'8  BUTTONS.-Dlffractloo.  tay 
Sir  J.  Hersehel'sC' familiar  Lectures  on  Scientific  Siub 
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IflCte,'  p.  317),  Is  oxempleficU ...  la  tbv  colours  exhlbltrU 
ntvii  a  bright  point  la  ioen  reflected  on  or  refracted 
ttrottsli  a  rarjofe  regularly  itrlated  er  scratched 
aouw  wUh  floe  eqaidlstaat  Hoes,  as  besutlfulljr  exlil- 
bjiad  in  tbe  ao  oaUed  "  Barton's  Buttons '  (Irora  the 
■ABe  of  the  {ngenioua  and  skUfnl  smsteur  mechanist, 
irt«  first  exeeoled  them),  brass  or  steel  battooa  deli- 
cately eroas  lined  by  engine  work."  Are  these  buttons 
now  prroeorable,  and  Where  7— Q.  J.  TV. 

iaK\.}-"V.  H.  G.>8"  CUTTKK  BAR.-In  looking 

sit  "  D.  H.  G.*s"  working  drawing  of  his  culler  bar, 

OivQn   at  page  300  of   tie  KnoLiaa  Uechakic  of 

I>e«einl>er  I0.1MU,  it  struck  me  that  the  patterns  given 

Usui  o««  faalt— viz.,  that  the  top  of  the  cutting  edges 

ot  the  eotiar,  Btands  atwre  tbe  centre  of  flaxnre  of  the 

bar.     Verhapa  "D.   H.  ii.,"  or  sone  one  of  ycir  able 

o-ntaibetors,  vill  kindly  tAke  the  trouble,  either  to 

.point  out  where  my  error  IIA,  or  should  X  by  chance 

M  right,  to  suggest  A  aietbrul  by  which  the  defect  can 

be  reflMdied,  otberwiae  than  by  lengthening  tbe  already 

«mnewtiat  long  emnk,  by  iucreasUig  the  thickness  of 

thtf  bar,  or  by  sltcrhi*;  tbe  position  of  the  parts  In  sneh 

Dinniier,  as  will  render  It  difficult  to  adjust  the  strap 

truly  to  its  work  ?— FoasiCNUi. 

tittri]-rO  "i'.E.A.(=."— May  I  be  allowed  to  ask 

a  few  qocstioas  of    our  learned  and  ever-obliging 

■'  F.K  AS."    1.  How  ean  I,  when  I  know  the  foei of 

the  cfinstltnent  leni-es  of  a  Unyghealan  |iye-plece,  eal- 

enlate  the  powrr  thereof  T    2.  what  does  be  consldet 

<the  sinallestarUromatlc  refracting apertoTO  with  which 

tire  stars  of  tho  trapezinm  9'  Ocioals  ean  be  seen? 

Would  he  thiuk  a  31d.  good,  that  would  show  them? 

.-).  Sonm  time  ago, "  F.K. A. 8."  said,  that  a  ii^n.  would 

not  dirorce  stars  hsss  thaa  2"S  apart,  but  according  to 

Uallmeyer's  formula  (as  giren  last  week  by  the  Ser. 

T.  W.  Wobbl.  It  should  dlroree  a  6  mag.  pair,  only 

J'-K  apart.    Docs  "  F.E.A.8."  tiiink  that  It  would  not 

<io  this  7    t.  Are  the  eye-pteoae  used  In  rsOeetlng  and 

refracting  teleteopes  the  tame?    6.  In  rlasrliur  a  star, 

aay  a  7  3«b.  aehromatie,  and  powVr  yot,  wonld  tt  not 

present  a  disc  larj;er  afparmtlg  than  in  a  3io.,  and 

power  1st  1   Allow  m»  u>  oongfratnlate  yon  od  your 

iroproTed  appearance  and  sbe.— Bcokpio. 

Cata]— SCIENCB  QUESTIONS.— Our  Solenoo  De- 
partment pat  some  ejtamlaalion  papers  beforo  us  last 
year,  whfefa  lean,  I  ihlnJc,  about  9i  per  oent.  of  our 
teachers  is  the  fog.  As  onr  Kirai.iBa  MacHAnie  dooa 
not  like  to  see  nor  Jeam,  any  one  in  the  fog.  may  t  ask 
the  fouawlug  questions.  1st  in  the  plane  Momatrr 
faoaoan  paper,  ahow  how  to  eoastmct  a  triangle  ABC. 
the  base  A  B  being  ^-sin..  its  height  1-75,  and  tbe  anm 
of  the  stdea  A  C  -f  B  C  =  4-5.  2nd.  In  the  building 
construction,  the  advanced  paper  contains  some  ancient 
sperimcas,  which  are  very  little  known  at  tbe  present 
time ;  at  least  the  correct  dimensions  are  not  known, 
nor  are  onr  Ivachers  or  atndents  in  possesdon  of  any 
books  which  give  the  requlidte  knowledge,  aad  there- 
lore  I  should  he  much  obliged  if  you  Inform  me 
whether  a  student  is  axpeeted  to  show  bis  knowledge 
ia  uKklag  a  dosten  almilar  to  those  givca,  er  ia  be 
to  ahow  his  aoqnalatnnee  Willi  tbe  strnetares  of  wtileta 
they  give  sketches.  The  latter  Is,  I  think,  impossible, 
lis  the  dlmensloiu  given  are  not  sufficient,  nor  do  they 
<»,rrc8pood  with  tbe  aketeb.  For  instance,  in  the 
ek^tch  of  St  Thomas's  Church  at  Charlton  (a),  in  the 
(•pan  of  the  roof  two  lines  are  trinn,  which  appear 
«qaal  on  tbe  sketch,  but  one  ia  said  to  belSfl.  Sla.,  and 

tbe  other  trt.  91n Stuoext  uc  a  Foo. 

rWi^.)— PK0PORTI0N8  OF  6PACB.— Qm  any 
brother  reader  toll  mo  the  proportion  between  the 
epsce  occupied  by  any  substance  solid  and  when  la 
balls  7  Ur,  to  vary  the  qaeetion,  if  •  ouHe  tttt  at  lead 
weigh  aay  lOOOIb.,  what  wrtght  of  lead  shot  can  be 
packed  In  a  case  of  slmUar  dimensions?— HEcaAmccs. 
12«2S.1-BIKDS'  EGOa— I  have  a  good  eolleotiOT)  of 
birds*  eggs.  How  can  I  best  preserve  them,  so  that 
they  may  last  as  long  as  possible  7— Bvano. 

['.m:a  }-ARCniHEDES'  LEVKC  — Some  weeks 
agy  1  uotioed  a  paragraph  in  our  Mecbaiiic,  desorlb- 
(ng  a  maehlne  said  to  possess  the  same  properties  as 
Areblmedea'  lever,  htrented  by  a  working  man. 
Tboagh  stated  tn  be  very  simple  In  constructhin,  the 
working,  as  shown  by  doscrlption,  was  altogether 
OBinteillglble  t»  my  dall  brain,  and  I  ooaM  make 
nothing  of  it.  Could  any  of  your  talented  contribu- 
tors give  a  short  drseriptlon  of  the  real  Archimedes' 
lever,  and  what  wonders  U  was  sappoaed  to  pi-rform ; 
also,  if  anything  else  has  oeme  to  light  abant  this  new 
invention,  wUeh  took  nigh  ante  <0  years,  aeoerdtng 
to  report,  to  bring  to  perfection  f  Is  ft  registered  7  A 
drawing  would  be  very  aooeptaUe.— SvnNc. 

r2B7.J-8TeAM  AND  WATEB  Q0KEY.— My 
boiler  water  Is  heated  by  a  patent  economiser  280°, 
driven  uto  boiler  by  a  force  pnap.  Now,  tlte  steam  in 
boiler  ia  moeh  stronger  dian  in  ecmiomiser.  conse- 
qucBiIy  It  forces  the  water  and  st^am  back  from  the 
boiler.  Can  any  of  your  very  able  oomapondents 
give  a  panacea  fur  thia?— MAHOcaTBiAH. 

[MB8.1-DIMBNS10NS  OF  ENGINE.— WilJ  any  of 
your  nnneroaa  earreapondanta  kindly  set  me  right  1 
I  want  a  ateaat  engine,  dla.  stroke  and  4ln.  bore,  to 
tn^ke  100  revolottons  a  minute  with  SOIb.  prevsnre. 
^^kst  1  want  to  know  is,  what  size  the  steamways 
oaght  to  be,  and  what  sice  the  exhanst  way  ought  to 
be;  what  aize  thu  steam  pipe  and  what  tl2e  tlie 
cxbaost  pipe  to  work  eeonnmlcally  and  right.  Shall 
be  thaaUalfor  practical  informatb>n.-CAM. 

t««29.]-Tin:QCKKETTCLUB.-nill"W-.  H.G.," 
who  answered  a  correspondent  In  rolerence  to  tho 
QuekMt  Uienwcopieal  Society,  kindly  infom  me  if  I 
can  obUln  the  Aaielt  Journal  reculnrly  In  Bristol, 
where  I  reside?  I  take  the  iTicroscome  Jtmmal 
(monibly)  now,  but  should  like  tho  Qa&eU  Joumai 
alio.-J-Eo.  H.  JoKss. 

(anoj-CANOE  8TRAKES.— The  strakes  of  a 
canoe  Wog  of  pine  Jin.  thick,  how  should  they  be 
fMteoed  to^rtlier  ?  With  rivets  and  washers,  copper 
"ii  '  '>'■.?"''»  "orews?  Are  the  edges  chamfered  at 
all.  or  left  aqnare,  and  how  mueh  lap  is  necessary  7 
Uso,  what  eaalkius  or  oomposltion  is  used  to  rewbr 
thteanoe  water-Ught?— Thuec  iKqciKsaa. 

raMl.J-SPUKEICAL  FORM  OF  THE  EARTH. 
— H  III  »ny  reader  answer  me  the  foHowIng  query  7— 
B<ippo«s  we  have  a  cistern  Iwlf  a  mile  lonx  and  2ff. 
deep  flllcd  with  water,  woidd  the  water  be  affected  by 


the  gravitation  of  the  earth  and  form  I  aweep,  or 
would  it  keep  perfectly  straight  In  tho  cistern,  and  at 
the  samo  depth  all  the  length  7— Aj  ax. 

[2832.]-BI.OTCHY  FACE.- If  "Kortunatus"  will 
be  kind  enough  to  say  in  wliat  quantity  and  how  often 
the  mixture  (tor  which  he  gives  the  recipe  at  bottom 
of  p8gD66of  No.  2S3of  the  UECHAVic)  la  to  be  taken 
he  will  obllge-T.  B. 

[20J3.]-KAISING  WATER.— Tlianks  to  "Senex" 
for  his  answer  to  my  qnestion,  but  hu  plan  does  not 
meet  my  case.  If  any  brother  reader  has  any  know- 
ledge of  the  rope  pnmp.  and  would  give  Information 
of  UH  advantages  or  disadvantages  over  tho  ordinnn' 
suction  pump  for  deep  wells,  he  would  oblige.  —IV.  8. 0. 

ransi.l-PAFER-HANGING.-WIll  any  brother 
subscriber  be  kind  enough  to  give  a  brief  description 
of  mneblBery  for  printing  papor-hangiugs,  with  their 
probahle  cost  7— A.  R.  K. 

rai35  ]  —  UNNOTICED  QUERY.  —  POMP  FOR 
MODEL  STEAM  KNGINK.-Will  any  kind  reodor 
please  favonr  me  by  answering  the  query  (2120)  in  No. 

280  — HVOIADIJCAII. 

[263«.]-CEMENT    BOB    JOINING     BOARDS.- 

There  Is  a  cement  In  use  at  present  for  joining  beards 
together.  Could  any  of  your  readers  say  where  I 
could  get  It,  or  bow  to  make  it  7  Or  is  it  pas!>lblo  to 
make  glue  resist  water?  If  ao,  by  what  means  7— One 
m  A  Fix. 


USEFUL  Aim  SClENTinC  NOTES. 

INTERESTING  FACTS,  p.  OX.— GERMAN  MILE 

—The  "Almanach  de  Gotha,  'edited  at  the  well-known 
geographical  Institute  of  Justus  Perthes,  girea  the  fol- 
lowing reductions ; — 
1  kilometer  -  0'134?620  geographical  miles 
1  Ke<vraphlcal  mile  =  7  kilom.  -420438 
1  KogUsh  mUe  =:  1  kilum.  -OOSSIS  =  0  2l(!87C  geog. 
mile 

1  Russian  vorsle  =  Ikllom.  0M781  =  0-143762S  iteog. 
mile.— Bebrabdiic. 

BALIiOONING.— Mr.  Coxwell  has  commenced  his 
aerial  voyages  somewhat  earlier  this  than  he  did  last 
year.  Oi:  the  12th  Inst  he  ascended  from  the  Can 
^orks  at  Hornsey,  and  travelled  .-IS  miles  In  an  hour 
and  A  half— descending  some  miles  beyond  Chelmsford. 
On  the  7th  nit.  the  aeronaut  and  his  pupils  made  tbe 
Brst  ascent  of  the  season  from  the  nelenbonrbood  of 
Tottenham,  the  descent  taking  place  four  miles  north 
of  Bishop  Stortford.  The  famous  "  Nassau  "  balloon, 
built  by  the  late  Mr.  Green,  has  during  the  winter 
undergone  a  thorough  reatoration  by  Its  present  pro- 
prietor, Mr.  Coxwell,  who  purchased  It  last  July. 
This  celebrated  balloon  waa  made  at  a  eoat  of  CSlOu, 
being  omnpoaed  of  (be  beat  Italian  silk,  mannflwtared 
by  Mr.  H.  Soper,  of  Spital-aquare.  Mr.  Coxwell  lias 
receutly  had  a  fresh  quantity  made  by  the  same  Arm 
at  Igs.  a  yard, and  the  "Nassan"  balloon  will  be  soon 
available  for  further  explorations.  This  wai  the 
balloon  in  whicb  Mr.  Green  made  hisjremarkable  trip 
to  Germany,  and  also  the  one  employed  to  take  up 
Cocklng's  para.-hnte.  After  Its  completion  it  will  be 
inflaieafor  exbtbltloa,  Tbe  veteran  Green,  who  died 
recently,  had  determined,  althongh  8S  years  of  age,  to 
aooompany  Mr.  Coxwell  in  his  first  ascent  this  seaaon, 
and  he  doclated  that  the  repairs  a.jd  additions  made 
by  Sir.  Coxwell  wonld  render  the  "Naaaan"  aa  good 
and  safe  as  errr. 

SOMETHING  NEW  ON  SILVERING  PAPEB- 
Wft  find  tbe  fellowlug  In  tbe  last  uiunber  |or  the 
Cana/tian  Journal  e/'i'Ao/t.^ffp/iy:—"  Always  ready  to  lay 
before  our  customers  anything  new  or  valuable  in 

§  holographic  manufacture,  wo  sliould  not  be  doing  our 
uty  to  them  did  we  not  describe  a  made  of  aflreriag 
the  paper  which  we  have  found  of  very  great  vatne  i 
iadelBd,  we  hare  no  hesitation  in  stating  that  anyone 
trying  tbe  plan  will  ke  very  much  pleased  with  the 
result  Provide  a  board  slightly  larger  than  the 
largest  piece  of  paper  you  intend  snverinc;  cut  pieces 
of  while  blotting  paper  o(  the  siieof  the  board.  When 
about  te  sliver  your  paper,  place  the  board  in  a  con- 
venient position  near  the  silver  bath,  with  one  end 
elevated  to  an  angle  of  say  30  degrees.  Float  your 
flrat  sheet  on  the  bnih,  and  then  place  a  piece  of  bloc- 
ting  paper  oa  your  board.  When  the  alaeet  Is  ready 
to  lift  from  the  silver  solutloD,  lift  It  by  the  two  eor- 
nera  nearest  you,  and  draw  the  wet  albumen  anrfare 
against  the  eud  of  the  bath;  lift  the  sheet  of  papir 
very  slowly,  and  allow  it  to  cling  with  its  wet  aide 
tlg^bt  to  the  end  of  the  tray.  This  it  will  easily  do  It 
you  are  careful  to  lift  the  paprr  perpendicularly  over 
the  end  of  the  dish.  Tou  will  thus  wipe  off,  as  it  were, 
nearly  every  drop  of  tho  free  nitrate  from  the  face  of 
the  paper,  saving  waste.  The  only  precaution  areas - 
sary  at  this  stage  is  to  lift  the  paper  slowly  and  straight 
up,  ao  that  it  cnngs  to  tbe  Insldo  of  the  end  of  tbe  disc 
Now  lay  your  sheet  face  up  on  tbe  blotting  piper  en 
your  sloinng  beard,  taklng^  oare  that  tiie  end  of  the 
sheet  that  came  last  off  the  bath  Is  laid  on  the  lUgbeat 
end  of  the  board.  Prepare  a  second  sheet,  and  when 
nearly  ready  to  lift  off  the  bath,  cover  the  sheet  first 
prepared,  aud  now  partially  dry,  with  another  piece 
ot  clean  blotting  paper,  aud  lay  the  second  sheet  ou  top 
of  this,  as  befere.  Proceed  In  lUfie  manner  with  the 
rest,  aad  when  fiulsi)*-d  put  another  board  on  top  of  all, 
and  allow  to  dry.  Ybe  advaotagex  ot  this  mode  of 
proceeding  are  numerouM— savioj^of  silver,  no  mosnlng 
and  dropping  round,  perffot  equality  of  aensitiding. 
absence  of  measles,  mealiness,  spottiness,  end  all 
defectji  inherent  to  linporfe**t  silvering  ;  beoiitifiil, 
brllilnnt  (>nrface  when  printed,  and  your  pnper  Is 
always  flat,  if  you  try  this  plsn  you  will  llnd  it 
cleaner,  a-irer,  simpler  and  better  than  any  o:her  plan 
with  which  we  are  acquainted." 

METHOD  FOR  OBTAINING  A  CONTIK»ODS 
CUKUKNTOV  AIUOK  GAS  UNDER  PRESSURE, 
FOR  BLOWPIPE  AND  OTHER  PURPOSES.— 
Mr.  T.  L.  Patterson,  in  a  receut  paper  read  before  the 
Glasgow  Philosophical  Sociity,«xpUined'how  a  con- 
tinuous currentof  air  or  gas  is  obtained  under  ordinary 
circumstances  by  the  mouth  blowpipe  or  ths  toot-bel- 
lows, aud  th^n  meotiooad  the  chief  objections  to  those 
twomeihad«,aud  prai»eded to doacribeamelhai which 


be  had  found  to  be  free  from  thoie  oh|ection<.  He 
said  that  it  was  welliadapted  to  blowpipe  work,  and 
that  he  could  easily  obtain  a  pressnre  equal  to  half  an 
atmosphere  by  means  ot  It  The  principle  Involved 
is  the  same  as  the  Catalan  Uowplpe  of  Spreagel,  and 
is  wrofnt  In  eonncotion  with  a  Bnnaen  SIter-pomp, 
although  It  may  be  erected  aeparately.  The  air-tap  of 
a  BuBsen  pnrnp  being  opened,  tbe  water  is  turned  off, 
and  air  poaaee  with  the  water  down  a  long  pipe,  of  )0 
to  3Mt.,  in  a  continuous  stream  ot  babblea  By 
reeeiving  the  stream  lute  a  bottle  or  other  vessel,  made 
nlr-tlgkt  with  a  oork,  through  which  two  tnbea  are 
passed,  one  nearly  to  tbe  bottom  of  the  Tesael,  and  tbe 
other  just  throBgh  the  oork,  the  water  will  flow  off  by 
the  deep  tube,  and  air  escape  by  the  upper;  and,  by 
placing  a  stopcork  on  the  upper  tube,  to  regulate  the 
escape  of  tbe  air  tbe  preesnre  in  the  vessel  may  be 
made  equal  to  the  beliiht  of  the  water  tube.  The 
apparatus  as  used  by  Mr.  Patterson  is  made  of  sbeet- 
hiid  and  "compe"  pipes.  A  liquid  may  be  boiled 
under  the  constant  pressnre  of  tbe  appsratoa  bv 
placing  it  in  a  strong  flask,  and  oonneoting  tbe  latter 
lalr-tight;  br  means  of  a  flexible  tube,  wid  tbe  pres- 
sure stoptock ;  or  It  may  be  distilled  by  eennecttng  tbe 
receiver  (made  alr-tigbt  to  the  retort  or  distilling 
vessel)  wl,b  the  preaaura  atopcook,  aa  befsre.  It  will 
also  bo  found  useful  forlaoreaalng  flUratiaa,  by  apply- 
ing tho  pieatnre  on  the  snrfaoa  of  the  Uqoor  to  be 
filtered,  when  it  la  not  dedrable  to  nsa.  or  eonvealent 
to  obtain,  suotlon  from  beneath.  Probably  the  most 
useful  oppUeatiOB  ot  tbia  air-currant  ia  to  tiie  blow- 
pipe. With  a  Herapatb  lamp  It  la  easy,  by  means  ot 
the  stopoocka,  to  obtain  aamail  oxldialag  or  rednolog 
ilame  su  I  table  tor  chealoal  ezperiiBanIt,  or  the  strong 
and  poK-erful  Jet  for  glass-blowing  and  crucible  opera- 
tions. Theaathorbad  not  tried  Uie  apparatus  with  a 
Griffin's  blast  gasbomer;  but,  from  oaloalatieBa  made. 
he  had  nodonbt  that,  with  a  Harapath'a  lamp,  he 
could  get  a  blast  quite  aa  strong  aa  that  obtained  by 
using  the  Griffin  lamp.  Be  stated  that  it  wonld  be 
desirable  to  have  a  float-valre  at  the  month  of  the  air- 
pipe.  In  tbe  accnmnlator,  to  prevent  the  access  of 
water  into  It,  In  the  event  of  tbe  apparattis  at  any 
time  becoming  deranged  or  erer-uxad.  In  eoaela- 
alon,  tbe  author  explained  how  the  ^>pBrattn  might  ' 
be  used  for  delivering  a  steady  current  ot  any  otter  ' 
sas  not  very  soluble  in  water.  The  eeat  of  Mr. 
Patterson's  apparatus,  as  fitted  In  coinecUoB  with  a 
Bunaen  pnmp,  ia  about  SBs. 


AISWEES  TO  GOBRESPOVUEITS. 


'.*  All  coBmnnieatlona  sbonld  be  addretoed  to  tbe 
EoiTOB  ot  tbe  EHOLisn  Mechamio,  31,  Tavistock- 
atreet,  Covent  Garden,  W.C. 


610.  KYUND.  BUMINaBAU. 

0«  the  1st  of  April  laat  wa  conaidared  II  writ  down  in  car 
duty  to  eaation  the  public  against  a  Mr.  Howard  Kjrlaod,  of 
Binaingham,  by  printing  the  following  letter  i — 

"  Borongh  of  Birmingham  PoUce  Ofllce,  1st  February,  1870. 
"  SiB,— Sergaaat  Jeans  reports  that  H.  Bylsai  has  an  offlca 
at  HigU-strcet,  Bifmingbsm,  but  hss  not  been  there  for  aix 
weeks.  Tbe  last  time  we  heard  from  him  was  from  Uerefoid. 
His  letters  are  called  for  by  his  fstbsr.  TAere  it  no  ioM  but 
UuU  tkt)  an  tm»iUrtf—vm  Italy, 

"G.  flieaaor,  Obt  Snpt.  J  A.,  aC. 
"  Mr. .» 

As  tha  father  of  Howard  Bylaad  aatanlly  feels  aggrieved 
at  beiag  called  a  awiadler,  and  as  we  had  no  intentian  what- 
ever of  BO  designating  him,  we  beg  to  express  our  sorrow  for 
hann^  Bccldentally  mixed  up  fats  name  in  the  caution  we 
isrs  to  the  public.  W«  tkerehie  sabesitatingly  offer  our 
ifalegies  ts  hiss  and  to  the  public  for  sny  psia  we  may  hare 
given  him,  or  for  any  injnry  he  may  hare  sustidned  by  our 
iasdvertently  fankiag  his  name  with  the  staienrat  made  by 
the  Birmingham  police  antboritiea.  We  therefore  chaatfully 
withdraw  all  imputations  alsctiag  his  character. 


ENGLISH  MECHANIC  MUTUAL  IMPROVE  MENT 
SOCIBTIEa 
It  will  be  seen  by  adTertltaments  on  onr  front  pa^ , 
that  two  meetings,  one  In  Mansbester,  and  the  other 
In  Edinburgh,  are  called  tor  Friday,  the  29th,  to  oon- 
elder  the  propriety  of  estabVlshing  Enoi.uh  Mxcha- 
aic  Mutual  Improvement  Societies.  If  anything  wer<> 
wanted  te  ahow  tha  wlde-reaehlng  eirenlattoa  and 
inflneaoe  ot  this  puhlleatlon,  it  might  be  aeen  In  tbla 
movement.  In  onr  openfaig  address,  at  the  oommenee- 
meet  of  the  present  volume,  we  stated  that  onr  anb- 
scribors  and  correspondents  were  In  one  sense  mem- 
bers of  a  national  mntaal  Improvement  sooioty ;  where- 
upon Mr.  D.  W.  Kbxp,  of  Leith,  and  Mr,  A  Toi,hac- 
SEit,  ot  Maoobeater,  alnnltaneonsly,  without  any 
concert  with  eash  ether  or  eemmnnieatloa  from  na, 
c>dl  moetingi,  at  their  own  expense,  of  onr  sahsorlbers 
in  Edinburgh  and  Manobester,  to  embody  In  practice 
a  Bn;;gestian  made  by  one  of  our  eorrespondenta  It 
is  only  natural  that  we  shonid  regard  with  interest 
thc!ie  Initiatory  meetings,  and  at  the  same  time 
express  an  ardent  hope  that  they  may  isaua  in  snceeaa. 


Tux  foUowiag  are  tha  initiala,  fca.,  of  letters  received  up  to 
first  pest,  Friday  April  22:— 

W. Taylor,  I. M. G.. F. King,  W. B.  B,  J. H.. J.  N.,  Col  S . 
}.  B.  Tmi?^  J.  T.  S.,  G.  Green,  W.  Willismt.  "  Li»a  and 
Let  Live."  A.  Tolhaosen,  T.  C.  and  «bs.  Ceo.  Loft  U. 
and  D.  W.  H.  Cock,  Jos.  Jsmss,  Cspt.  C,  Rev.  H.  h.. 
t.  W.  B..  "On  the  Look-out,"  "An  tildFrieod,"  Be».  E. 
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Kcrnu  with  two  rolh  of  MS.,  T.  Brown,  W.  Frniwill, 
G.  V.  8.,  J.  H.  P.,  J.  W.  i  Co,  T.  H.,  Ju.  Wigiiii, 
T.  J.  W.  B..  Ed.  Yottll.  A.  Uiddlttonian,  Aoti-Diacord, 
W.  B.  B.,  Inlearned  M>n,  J.  Unum,  Sun-Di>l,  YounK 
Toio»hoUle,  J.  K.  P.,  P.  Prance,  R.  D.,  Ijnoran^iiBiNo.  S, 
Vi»ie,  C.  Wsra,  B.  P.  D.,  Aa  Old  Sabtcriber,  Pidui 
Achate!,  Aghalei,  Amator  RciutiK.  A.  A.  Jonea,  W,  P., 
E.  C.  D..  Edwardnm  A..  C  D.  BL,  W.  P.,  P.  H.  Thomaa, 
W.  P.,  J.  P.  S.,  K.  V.  H.,  Expectant,  <>priog-time,  S.  B.  M., 
C.  C.  K.,  Hugh  V.  Krolow,  S.  P..  W.  H.  B.,  S.  W.  b  S., 
J.  H.  W.  B.,  A  Competitor,  Nothing  but  Learea,  Pnincia 
Kitiirdoni.  J.  H.,  Thoa.  Ernna,  A.  Broa.,  T.  C.  Sc  Snna, 
Whiile;  Fartnera.  Clark  b  Hunt,  John  Erana,  T.M.,  T.  J. 
O'C,  A  Toang  Tjke,  A  Reader.  T.  P.  C.^.  A.  Jlaro.  The 
Hermit,  W.  t  B.,  Rattle-brain,  J.  Ciowe,  W.  H.  C.  J.  A.  M.. 
B  W.,  Col.  S., }.  P.  S.,  J.  B.  A.,  B.  U.,  A  Pnctical  Mm,  E. 
WedUke,W.E.,J.P. 


S.  Kkxt.— Cant  jronr  friend,  being  at  Rnding,  inquire  about 
the  School  of  Art  there  for  himaeu  f 

J.  H.  Chaxbku  aakana  whether  the  character  ofa  raanmaj  be 
traced  in  hia  handwriting.  No  doubt  a  man's  character  ia 
exhibited  more  or  leaa  in  ererjthing  he  saya  or  does,  and 
particularlj  in  the  manner  in  which  ne  apenka  or  dreaaea. 
A  fop  or*  awell  may  be  acen  in  the  way  in  which  he  adjnita 
hia  hat  or  twiata  hia  roouatachea.  We  never  knew  a  man, 
for  ioatance,  with  anything  worth  having  in  hia  head  who 
wore  hia  hat  on  one  aide.  We  don't  pretend  to  decipher 
J.  H.  C.'a  character  in  hia  writing;  if  we  ventured  an 
opinion  we  ahould  aay  that  he  waa  aomewhat  pedantic  and 
preciae,  and  that  he  paid  more  attention  to  the  manner  of 
aaying  a  thing  than  to  the  matter  it  might  contain. 

R.  W.  WtuoR.— The  numbcn  can  be  forwarded  on  receipt  of 

Matampt. 
J.  W.  P.  Edwakds. — The  charge  ia  the  aame  for  any  number 

of  inaertiona  in  the  Sixpenny  Sale  Column. 

Enitutk. — There  ia  no  such  paper.  It  ia,  aa  you  obierve,  to 
be  regretted  that  the  greater  number  of  the  weekly  journals' 
give  ao  much  apace  to  record*  of  crime.  Of  ooarae  they 
profefle  to  only  give  them  as  intelligence,  and  not  with  the 
direct  view  of  pandering  to  the  low  paaaiona  of  their 
reader*. 

T.  H.  S.— See  recent  back  nnnbera. 

Hehei  Auin,  OS  Rombt  Cosszhs.— We  did  ml  reeeire 

the  at 


W.  Arrow  (Sydney,  N.  S.  Walea)  has  sent  ua  fi-ar  three- 
penny piecca  for  four  numbers  of  the  Enolisu  Mbchanic, 
out  of  which  ve  have  bad  to  pav  6d.  W.  Aytou  ia  probably 
not  aware  that  tlie  Poat  Offiee  has  aathority  to  regiater  a 
letter  which  **  usquestionahly  contains  coin,"  nnd  to  com- 
pel the  receiver  to  pAy  the  duoble  fee,  in  tlie  aame  way  that 
an  unatamped  letter  la  charged  doulile. 

Kaffa. — Conanit  yoor  dignity,  and  diacontinne  the  corre- 
apondence.  The  insertion  of  your  letter  would  moat  likely 
elicit  a  vulgar  retort.  In  ability,  education,  msnnera,  and 
antecedents,  this  foeman  is  altogethrr  unworthy  of  your 
steel.  Some  men- fortunately  only  a  few— prefer  notoriety 
to  obaenrity,  and  the  one  in  question  would  no  doubt  like 
to  advertiae  himself  in  holding  a  controversy  with  you. 

"  Science  for  the  Young."— Fourth  portion  next  week. 

"  What  Stripe*  the  Sunbeam, '  by  "F.RJLS.,"  next  week. 

}.  B.  T.— A  ache*  of  article*  on  Levelling,  which  proves  the 
rotundity  of  the  earth,  bw  ju*t  appeared  in  the  Bmldiaji 
Nmt. 

O.  H.  S.— The  acientifie  paper  referred  to  may  have  the  use 
of  the  blocks. 

The  Sixpenny  Sale  Column  is  the  only  place  in  which  can 
appear  queriea  aent  by  Pireclay,  One  who  Wanta  a  Tri- 
cycle. W.  Jonea  (Barnstaple),  T.  Thorpe,  A  Yurkite, 
Swithin. 


A  PinnD  10 1)n-«onr«»!iT.-7^We  can  give  you  no  informa- 
tion. The  English  Government  are  not  at  present  likely  to 
take  in  hand  any  inventhui  for  the  prevention  of  railway 
accidenta. 

A  SuozES.- Answered  recently. 

Rabbit. — Scarcely  within  the  range  of  a  scientific  jounial, 

Elictbo.— Described  frequently  in  back  nwnben, 

CoNTBiBDTOB.— Ye*  there  has ;  but  dont  waste  year  money 
on  auch  traah. 

J.  W.  PuBDUK. — Your  questions  should  be  put  to  a  respectable 
London  patent  sgent,  who  would  anfwer  them  properly  at 

,'  a  moderate  ooet.  Tou  cannot  expect  us  to  do  so.  Write 
to  some  of  those  who  advertise  in  our  colnrana  for  one  of 
their  handbooks. 

n.  Jaxzs.—  We  cannot. 

Calobic— There  are  such  slovea  We  noticed  and  Ulnstnted 
one's  few  weeks  back. 

WiijBTD  HoDoaojt.— Your  idea  is  old. 

GeoBOZ  Pbikxah.— We  cannot  advise  you.  There  are  just 
now  too  many  patentees  of  velocipedes  seeking  the  aiaist- 
anee  of  capitabat*. 

A  ConsTAirr  Beaoeb,  (Thorgoland  )— Yon  are  unreasonable. 
Your  qoeiy  waa  inserted  a*  early  aa  poaaible.  page  119. 
'The  laat  remark  in  your  preaent  letter  is  uncalled  fer. 

G.  B.  k.  U.— Ye*,  during  certain  hoara. 

B.J.  Willi  AKa.— The  new  newspaper  postage  regulations  do 
not  oome  into  operation  thia  vear.  Your  query  can  only 
appear  in  the  Sixpenny  Sale  Column. 

W.  Babbbb.— If  yon  read  our  answers  you  would  have  seen 
that  we  did  reply  to  you.  Your  query  can  only  appear  in 
the  Sixpenny  Sale  Column. 

Geobqb  Bates.— We  do  not  see  why  you  could  not  have 
given  the  inrormatiou.  Your  preaent  reply  ia  aomewhat  of 
an  advertisement. 

P.  H.  Skith.— "  PrieDien"  wished  to  know  where  Ae  could 
get  the  Ueaign*. 

R.  WooDWABD.— Send  a  letter  embodying  a  descriptioo  of 
Titanic  steel,  and  we  will  insert  it. 

W.  H.  Ii.  thinks  Mr.  Proctor  "  i*  too  hard  on  poor  Mr. 
Beardsley,  snd  that  it  would  be  better  if  Mr.  P.  would  srgue 
with  his  opponent  instead  of  abusing  him."  W.  H.  L. 
should  remember  that  Mr.  Proctor  haa  reoently  written  an 
elaborate  series  of  articles  on  the  earth  in  thia  publication. 

Maiinz  Bictcle.— G.  Edwabds.— Your  drawing  i*  not 
good  enough  for  the  engraver,  and  your  description  i*  not 
clear. 

Tub  Sbbdzb  or  theBiicz— Yon  are  mortified  atyonr  bob- 
succeaa,  and  aahamed  to  atate  your  name. 

i.  B. — We  do  not  iniert  qnack  advertisements, 

J.  H.— Your  reply  ia  purely  an  advertisement 

P.  P.  C.  suggests  that  Mr.  Beardsley  ahould  less  frequently 
use  the  terms  "  absurd,  erroneous,  and  imposaible  aa  applied 
to  tbeoriea  received  by  oar  greatest, and  wiaeat  of  men.^' 

B.  HiTCR.— No  stamps  enckised. 

J.  WiooiUTOH.- We  do  not  answer  by  post. 

A  Co.isTAXT  RBisZBsan  he  sent  a  queiy  which  ha*  sot 
been  inserted,  and  he  supposes  it  wa*  because  the 
sender  did  not  write  well,  or  becauae  he  eonld  not  put 
P.R.A.S.  to  hia  name.  Probably  the  query  did  not  come  to 
hand,  or  some  notice  would  have  been  taken  of  it,  however 
humble  the  writer  might  have  been.  We  aasuie  "  Con- 
stant Reader"  that  no  partiality  la  ahown  to  correapon- 
deuts.  If  a  peasant  sent  to  us  a  suitable  qpcry  it  would  be 
inserted,  and  if  a  peer  sent  us  an  anniitable  one  it  wouU  be 
nnoereuonioutly  dropped  into  the  waate  basket. 

J.  H.  S.— The  qu»7  sppeared  a  fortnight  since. 
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Iv  DbAdleiiM  to  the  BnKCutiou  of  a  number  of  raadort,  wo 
bAtre  deslded  on  approprUtlng  %  portion  of  onr  ipaoe  to  »  con- 
denaed  llit  of  patents  as  nearlj  aa  poeatblo  up  to  tbe  dato  of 
ourlMue. 


1O07  O.  Speneer.  77.  Oaiuion*iitrB*t,  London,  patterns  on  tbo 
■uriaoe  o(  kamptallooo  or  othar  afrnflar  eubataticet 

lOOH  W.  Simpion  and  A.  QarAner.  lUbrd.  ImproretDents  Xn. 
th«  oonatruoHon  of  enfftnet 

10P9  K.  J.  Brerett,  West  Ham,  utUialag  waate  prodncta  from 
gaaworka 

1100  A.  T.  Newton.  U.CaiajieefT-l*ne.1mproTenirata  tn  tbo- 
prodaotton  of  meiaUlo  alloya  of  uuuiganeee.— A  oouimnnieat>«>a 

1101  V.  IL  Lake,  BoathampCon'buUdUiKa,  Improvementa  la» 
knUtlugmaohlnea 

1101  A.  A.  Wllbaax.  Farto»  engniTlng  on  Rlast.  metale,  vood. 
and  other  aabatanoea 

Uoa  I*.  N.  J.  ICacablM.  Parli.  water-laedlnc  apparatot  for 
bollen 

IlOi  w.  R.  Lake.  Bonthampton-baUdlnK,  drUllag  orbortnx 
rooks.— A  oommunleatlon 

IIOK  W.  Gotton.  Lonfrhborouith.  Improvemeata  tnthe  mana- 
Duture  of  looped  or  knitted  fkbrlos 

1100  a  Beard,  Bory  St.  Edmunds,  eonstraoUon  of  partmoQ» 
of  walls 

1107  B.  De  t-aBneeOranrord.improremsnta  In  croquet  maXets- 

1108  B.  P.  Sheldon.  Carlisle,  ImproTBmentfl  In  wator  meterv. 
uid  in  apparatus  fbr  borlns  orlind«rs 

1100  IT.  Brooks.  81,  Cumberland -market,  B«sent*i-park. 
rooaptaelet  for  oontalnlnxlWuids 

1110  T.  White,  BlrmlnKham,  eorera  fbr  dishes  and  plates 
111!  1.  Bagga,  Hlsh  Bolbom.  Improrementa  In  making  wfalta 

lead 

1111  T.  DloklnSt  M Idd'elon,  maohioerr  (br  spinning. twIsUns, 
doubllnc,  and  throwing  silk 

ins  A.  Borxnet,  Swansea,  oonatniotloo  of  retorts,  molBca, 
pots,  and  faruaoea 

•  1114  H.  E.  Newton,  OS,  Chanoery-lane.appiiratni  tnhe  cm- 
ploriid  tn  the  performanea  of  gymnasllo  exerolses.— a  oommii,- 
Dloatlon 

HIS  J.  Oraren.  WakeOeld,  appamtus  for  raising  and  lowering 
heavy  bodies 

1110  T.  Wood,  Manehestar.  omntbitsea  and  appaiatua  tor 
Indioatlnic  the  ntuabar  of  paaaengers  entering  thervtn 

1117  N.  Marphy.Norwood.Irelaod,  securing  more  effMtoaUy 
the  duty  upon  iplrlts  In  dlstlUerleii 

1118  A.  L.  Dowle,  Olasitow.  improTamenta  In  treatlnit  copper^ 
slBO.  tin,  and  their  oompouoda 

1110  P.  J.  X.  Gunthe^and  J.  A  0  De  Latoaehe.  Paris,  re- 
TOlveri 

1120  J.  L.  Norton.  Bella  SaurageTard.  Ludgate-hUl.  drestlnir 
and  forrowlnit  mlUstonea 

im  W.  H.  Delamare.  Dspttord.  machinery  fbr  treating  oottoa 
aeeds 

lltS  J.  Barrow.  Week  Oortoa.  treatment  of  napthalane,  and 
of  hydroearbon  bodies  oontalnlnjc  napthaleofc 

119  P.Toepler,  Oraeeobnroh-street.  eleanlng  wool 

1194  J.  Towaaend.  ulaagow.applyinfheatlnTarlousebemlea. 
oparattoDs 

Its  A.  M.  Stratbem.  CoaCbrMte,  and  ZX  O.  Horriaoa;  Glaagow 
santy  apparatus  for  iteam  boUen 

llM  W.  P.  Mnrrar  aad  T.  D.  MoPariane,  Glamow,  apparatus 
fbr  shaplnc  plaitto  materials 

lis?  T.  Moliaac.  Putnev.  fbldlng  bed  Uble 

1138  W.Bpenoe,8.Q,iiaUty-ooart,Ohaaoe77-lsoe,manuflwtur» 
Of  hats 

UN  G.  C  Cooke.  Woodford,  apparatus  for  soorlng  or  record* 
lug  numbera 

All  peraoni  harlng  an  Interest  hi  oppoelnsc  any  one  of  suels 
applloatlons  ntp  at  liberty  to  leare  partioulara  lu  wrtiln^  of 
tbetr  obJeotloni  to  saeh  ap^loatton  ac  tbe  oOloe  of  the  Oom- 
mlsstoners  befbre  the  nth  of  AprU,  1870. 
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APPLI0ATION8   FOB  LBTTBBS   PATBNT   PVIU50   TUB 
WBBK  ENJOIXQ  AFKIL1%187Ql 

1O0>  O.  H.  Newman,  Breotfbrd  Bnd.  Brenttbrd.  prodadng 
an  uofNrmentlng  and  unlntoztoatlnv  malt  li4Uor 

1088  E.  WUion,  Patrteroft^ear  Vanchsater,  ImproTemeBta  la 
steam  and  other  elastic  fiuid  engines 

1004  G.  a  Walker  and  W.  T.  Walker.  Midland  Iron  Works. 
Donnington.  centre  Talres  for  gas  purifiers  and  othsr  appa- 
ratus 

1006  T.  Tomer,  SOi.  West  Gaorgo-streot,  OLasgow.  bricks  or 
blooki 

1068  W.  B.  Halgh,  Oldham,  trnproremmts  In  rertloal  saw 
fHunea 

1Q<I7  L.  W.  Thomaa,  Dsrer.  Improrementa  applto«ble  to  flra- 
plaeea,  atorea,  and  graces 

1008  1.  Adams,  Boston.  Msasaohnsetts,  treatme  .t  of  metal 
•urfhoes  ocMted  by  electro  deposition  with  nickel 

1080  J.  Kirk,  S.  Sbelmerdlne,  and  O.  Fro«gatt.  Stockport, 
apparatus  for  feltlnx  or  "  planking  "  the  bodies  of  hats 

1070  i.  H.  Johnson.  47,  Llnoola'B-tatt*flelda,  Improrementa  In 
structures  for  the  preservation  of  ftulta.— A  oommunleatlon 

1071  J-  Howard,  Bedford,  improTemeota  la  ploughs 

1071  M.  Henry.  88.  Pleet-street,  improrementa  in  telegraphte 
apparatua.—A  communication 

1073  W.  Lake,  Southampton-building.  London,  Improve- 
ments tn  brakes  and  itartlng  apparatus  for  railway  earnages. 
—A  communication. 

1074  W.  Bu  Lake,  Southampton -buildings,  Improvementa  la 
whiffle-traea.— A  oommunleatlon 

1078  W.  9.  Cooa.  Boohaater.  New  Tork.  applying  power  to  the 
ninning  of  machinery  and  tools,  whereby  such  maoblnery  or 
tooie  may  be  ad)nstea  to  any  desired  angle  lu  use. 

1078  O.  A  J,  Sohott,  Bradford,  mannractnre  of  yarns  or 
threads 

1077  B.  Bangh  aad  B.  Walters.  Birmlnghnm.  door  knobs 

1078  B.  Lord,  Todmorden,  cleaning,  preparli^,  and  spinning 
cotton  substances 

1070  B.  Weare,  Rtonehonse,  using  the  waste  threads  of  con- 
densing carding  engines 

1080  W.  Angua.  Praaerburgh,  mast-head  and  other  hoisting 
blocks 

1081  M.  Bailey.  Isltngton.  and  W.  J.  Almond.  Cheapslde, 
apparatus  for  apinnlnic,  doubling,  and  throwing  atlk.  cotton,  Ao. 

1089  0.  Joseph,  South-plaoe,  Kannlngton-park,  improvements 
In  filters.— A  communication. 

1068  W.  Spenoe.  8,  Quality -oourt,  machines  for  shaping 
staves  for  caski  and  iwrrela— A  communication. 

1(A4  A.  T.  Npwton,  flO,  Ohanoery-lane,  Improved  means  for 
working  railroad  switches.— A  commoiiloation. 

1088  O.  Hamilton.  Stratford,  ImBrorementa  In  bedateadi, 
Whereby  they  may  be  rendered  available  aa  aa  esoape  In  case 
of  fire. 

1080  R.  Marohant,  Torrlngton- square,  perpetual  motloa 

1887  J^.  PblUpeon,  Neweastle-upon-Tyne,  improviag  the 
windows  or  oarrlaRCS 

1088  F.  W.  Brookabank,  Nottingham,  twlit  Inoe  machines 

1080  W.  B.  Lake.  Southampton  •build  io^a.  an  improved 
mode  of  utUtilns  cotton  waaie.— a  oommanioaUoa. 

lOBO— P.  Pattlson,  Glasgow,  a  new  or  Improved  metal- 
founder's  blacking 

1001  T.  Dale,  Kingston  npon-HuU,  apparatus  fbr  extinguish- 
InROrea 

1001  A.  Taylor,  Lydbory.  improremettta  !■  suae  and  pro- 
jectiles 

lODS  W.  R.  take.  Souths mpton -bull dings,  improrementa  in 
looms  for  weaving.— a  oommunioatiou. 

1004  J.  Plaakltc,  lJ.aooln'B-lnn,  Improvements  in  velocipedes. 
—A  oommunleatlon. 

100B  L.  Stewart,  Bdlnbargh.  Improvements  In  whrals 

1005  W.  Jesty,  GoBport,  improvements  In  compositloao  fbr 
coating  ships 


PAT^VTS  8BALBD. 
9iAk  J  RaTwr^  kuprornnmiii  In  tooinii  far  weavfajg 
%A\  J.   B'lVTLiinrsy  rind    W.    HuttninitT.  fulllag  or  nllllnr 
wcH»]iPfi  and  filler  wfavAti  OT  felted  f^bnice 
aftsr  U.  Ker,  ttnproromKnts  inoEiruMns 
aiLti  W,  \^!/l<?^  ird  proved  n  111  Ti^rcCJ^hV  boltl 
»>H  A.  Fordcr*  irt]|f.ielpiMlfli 

ri^^7  A.  t.:le(M.  imprMttMrrnifJi  \t%  »p\ritiff  oiiurlilnes 
8i>*0  F>1L  wijnioinr,piM(lueiji<(pii'.*io([rn|»h»lnpi«ments 
«ii»  A.  Mimnt,  cuitury,  «il«t!  ti^li.  ai^ficiiUural  and  oUier 

8ti'-^>  H.  itcUmnn,  HLtmitln^  and  QStmULnt  "pntM 

3JA^4  Ar  i{r&(i>'.  Ltd cniv tenants  In  purif>iiiii;  iron  cr  aay  other 
mrUl.— .*  foinccunlflnllotl  ^^      ^  ^, 

SIM  K-  bruoha,  tti*i  all  le  MP  or  Kjvprt^>jla*s  or  other  bottle* 
or  v««B«JM 

jwrtfj  J,  Ki^Vi^H  nptiarntu?  for  iitop^^nic  Tjjules 

*yii7  W\  it.  Mtkei,  Impr'jvemenle  tn  fi^tary  lilowlag  engines.— 
A  c-AirarriTiniciallon 

.w-ai  I*,  Wf»;her.  appumtus  for  rendorJits  ooal  mines  leak 
lajiiri'O'iB  .*,....        a       * 

aits  !.».  L  ^Topnon,  4ppfirfttut  fur  ri^dTioiiig  the  diameter  of 
Wlri' (ir  null  ffpr  T*irn  lirimrlnn 

;iiiU  C.  SnAtrf,  iLdpruvcuieuLi  kit  ttiemnTiafscture  of  wrouKht 

8900  a  De  Tllte  Walls.  Improremeata  Cor  resolatlng  tha 
speed  of  marine  ateam  encinea 

8tM  W.  Harris,  looks  and latAhos 

8111  J.  Woodward,  Uould  metera 

8500  J.  P.  Kent,  mortlslns,  tenoalng.  aad  sawing  maehlae 

SfiOS  p.  Kooh.  manufhoturiag  untyped  nuts  Inteuaed  rar 
screw  bolts 

101 1  B.  Pllltng.  looms  for  weaving 

1018  J.  Petrle,  washlnc  wools  ana  other  flbnras  materials 

1018  J.  U.  KUner,  aifparatus  fbr  laying  submarine  tttegrapa 
cables 

Snsfl  W,  Tl^ywrwuL  impmvumfriti  111  ctrrli^K&i 

t:Hiiy>0.  Mr  ^Biitirrth,  nppjjrinit  motive  ^oirer  appiUmoil  ^^ 
—« I  r  k  ii  n  (?  S^iWl  l]  K  mncinn  fra 

^I7A  Jt   J,   t>uio*]TiH.idy    and    R,    IS.    iHtnOTSti,    arp"-"!™*    Mf 

rWLltl'lJR  tDbAc!iHl  fur  HUIjIT 

^iTi  1.  LllNhnijd  aUAtatbarp.  furnn^f*  tnr  trmlrlaiiiff  ofo* 
Miru  J-  It,  I'^fajsoiii  ifcoparatu^fii'r^'Upi.lric  of  *JirArinn  Itdnr^ 
>im  l^^i)uU4i»d  W.  Htl*tjr.  milplkuptf  *cid  rriiJitci  utltl&w 

an  '1  f  rnjil ['yt*d  fo r  t he  prt-d uci^ion  ol  m ipTi«t*  of  s%4* 
3n(j7  T.  HjtcIMh  J.  Wrnnetv.  Atn\  J.  t,.  fktunbtt.pr^kpc-JllIng  *M^% 
HIQI  T-  Rii-?J.  Impi^TfimenlJi  In  fire  tftiW** 
tiftf  1>.  SpjlL  prntiaratliici  und  uia  of  loKentJ  of  vylntnin* 
>]UH  T.  Diinu,  (mprovsmpdta  tb  locomU't^VB  iteH«m  t^n^iam 
flTjsi  J.   >^tiLin.  imtiravciTiftuta  in  }tru«B«»  iar  cermprauiQg^ 

ooa^m  ... 

VAM.  A-  irjii>wC?v  urijiArf^tiiJi  forc^ittlnnftfi'^  nftHnK'*"'*! 
lii'jn  J.  K.  ^penoer.  ouaitK>uiid1or  tubrtwvtlitg  the  joumall  ot* 

necks  and  bearings  ml  rolls,  routing  shafts,  and  ulherrotatlar 

8180  N.  W.  Blanchard,  substitute  for  curled  hair  for  up- 

boistering  and  other  purpoaes  

5in  S.  rinik,  shoes  for  horses  and  other  animals.— A  oom- 

muuteatlon 
SMO  L  Nasoh,  button-hole  lewlng  machines 
3287  !'■  Koch,  fastening  the  knobs  or  handlei  of  lock!.— A 

comm  onioatlon 
sa06  u.  A»hhtiry,  improvements  in  steam  boilers 
wift  T.  Westuo  and  U.  Weston.  manuTactiLre  and  coaling  or 

eastngpf  uetnliic  tubes  and  rods  . 

MSSXI.  T.  Liresey,  apparatui  used  tn  the  manofttctart  oi  gw 
8717  J.  B.  Oough,  Improved  oriiar  stud  . 

14  J.  Smith,  Blckiea  and  wires  oonaeoted  with  muUs  for 
nning 

IDB  D.  Robertion,  tcnprovements  In  eardtnr  engines 
858  J.  Ward  and  J.  Bowing,  preparing  and  drying  yeast 
«&e  ti.  Bond  and  J.  Kil^.  manufacture  of  quiits,  eouater- 

psnes,  and  table  or  toiist  ouvers 
481  a.  w.  Olark  and  W.  U.  Hykee,  slgna]  and  other  lamps 
{ne  S.  Hulms,  removing  paint  nom  wood  ^       ^ 

811  w.  If.  Adame,  railways.  Mamwaya,  oommon  roads,  and 

maobluei  and  vablcles  to  rua  thsraou 
878  A.  UodUlot.  an  Improved  military  tent. 
880  L.  Sterne,  eonairuotloa  of  whaai  tlrea 
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Vmyr  STKIPES  THE  SUNBEAM. 
By  a  Fkllow  of  the  Hotai  Astrokomicai- 

SOCIKTY. 

THERE  are,  probably,  very  few  modern  dlgcoTe- 
rie8  which  have  excited  such  widely-spread 
interest  ai  that  of  w^at  has  been  called  Spectrum 
Analytis  ;    in  fact,  it  ii  almost  impoaiiblo  to 
pcrnee,  even  in  a  desnltory  way,  much  of  the 
cnrrent  Bcionlific  literature  of  the  day  without 
meeting  with  references,  moiw  or  less  explicit,  to 
it.     Inaamoob,  however,  aa  the  subject  has  not 
hitherto  been  treated  formally  in  ouf  colomns, 
and  inaimuch,  further,  as  it  appears  to  ns  that  a 
funiliax  erpoiition  of  it  may  enable  many  of  oar 
re&dera  to  apprsdate  and  understand  the  references 
to  wbieh  we  ban  alluded,  and  which,  presumably, 
haTe  -now  little  or  no  meaning  fortbem;  we  have 
determined  to  endeaTonr  to  place  the  whole  mat- 
ter in  as  popular  a^form  as  it  is  susoeptible  of  ex- 
planation in,  and  to  tell  the  marrellous  tale  of  the 
deleetioD  of  the  chemical  constitution  of  our  great 
centre  of  life  beat  and  light,  the  8nn  (and  even  of 
that  of  some  of  thoee  infinitely  distant  bodies  which 
qiangle  the  midnight  sky},  by  the  aid  of  a  mere 
triangular  stalk  of  glass  and  a  narrow  slit  in  a 
metal  plate. 

We  must,  however,  ask  here,  as  we  did  on  a 
former  occasion,  for  the  sustained  attention  of 
the  reader.    It  is  not  a  very  easy  subject  which 
-we  bave  taken  npon  onrseWes  to  discnss,  and  in 
oTir  attempt  to  make  it  apprehenuble  we  shall 
have  to  proceed,  step  by  step,  with,  it  may  be, 
more  or  less  iteration,  in  a  predetermined  wqaence 
of   explanation.     We  would,  then,  request  the 
Stndeot,  on  so  account  to  proceed  with  any  para^ 
graph,  after  the  firsts  ontil  he   has  thoroughly 
mastered  the  preceding  one.    If  be  will  try  bis 
best  to  comprehend  us,  we  will  promise  to  use  all 
oar  (ndearoors  to  be  comprehensible ;  and  to  use 
only  such  lanjniage,  and  employ  only  such  illus- 
trations, as  rhall   be   within   the  grasp   of  any 
moderately-edacated  artificer  who  may  be  suf- 
fiuently  interested  in  the  subject  to  follow  us. 

It  was  in  the  year  1675  that  one  of  the  greatest, 
if  not  the  very  greatest,  of  Englishmen  who  ever 
Ured,  Sir  Isaao  Newton,  made  the  remarkable , 
discovery  that  white  light  was  not  homogeneons  j 
that  is  to  say,  that  it  could  be  split,  or  decom- 
posed,  into  lights  of  various  colonra,  and  this  he 
ascertained  from  the  circumstance  that    when, 
nnder  certain  conditions,  a  ray  of  white  light  is 
refracted  or  bent,  its  cemi>onents  are  bent  in  diffe- 
rent proportions,  or  some  more  than  others.    He 
demonstrates  this  in  Prop.  1.,  Theor.  1.,  of  his 
"  Opticks,"  published  in  the  year  jnet  mentioned, , 
nnder  the  heading,  "  Lights  which  differ  in  colour,  j 
differ  also  in  degrees  of  refrangibility."    Into  his  , 
proof  of  this  we  need  not  enter,  since  we  are  now 
more  immediately  concerned  with  his  second  pro- 
position, "  The  light  of  the  Sun  conRiets  of  rays  i 
differently  refrangible."  Theannexedfignre(Fig.l)  | 
oopied  from  the  "  Opticks,"  will  serve  to  exhibit ' 
the  manner  in  which  he  shows  the  Irnth  of  this  I 
experimentally.     Through   a  round   hole   P,   of) 
ird  of  an  inch  in  diameter,  Newton  allowed  the ' 
Son  to  shine  npon  one  face  B  0,  of  a  triangular 
stalk  of  gian  (which  we  call  a  prism),  "  whereby," 
aahesajs,  "the  beam  of  the  Snn's  light  which 
came  m  at  that  hole  might  be  refracted  upwards 
towards  the  opposite  wall  of  the  chamber,  and 
there  form  a  coloured  image  of  the  Snn.    The 
axis  of  the  prisni  (that  is  the  lino  passing  through 
the  middle  of  the  prism  from  one  end  of  it  to  the 
other  end,  parallel  to  the  edge  of  the  refracting 
angle)  was  in  this  and  the  following  experiments 
perpendicular  to  the  incident  Ays."    This  means 
w«  inlf'"!,'^°  i""  V  '  ^'T  '"^B"  °*  the  prism 
to  the  shutter  in  which  the  hole  was  made,  and 
to  loe.noor  of  (he  room  in  whieh  the  experiment 
waatned.   Having  found  the  position  of  minimum 
deviation  of  the  prism  (Enolibh  Mechanic, 
vol.  A.,  p.  629),  he  proceeds  as  foUo'te :— "  The 


prism,  therefore,  being  plac^  in  this  posture,  I 
let  the  refracted  light  fall  perpendicularly  npon  a 
sheet  of  white  paper  at  the  opposite  wall  of  the 
chamber,  and  observed  the  figure  and  dimensions 
of  the  solar  image  formed  on  the  paper  by  that 
light."  He  then  goes  on  to  desciibe  the  size  and 
shape  of  this  image  of  the  Snn,  and  to  prove  that 
the  different  parts  of  it  are  differently. refracted, 
and  concludes  his  2nd  Theorem  thai:— "This 
image  or  spectrum  P  T,  was  coloured,  being  red 
at  iU  least  refracted  end  T,  and  violet  at  its  most 
refracted  {nd  P,  and  yellow,  green,  and  bine  in 
thd  intermediste  spaces,  which  agrees  with  the 
first  proposition,  that  lights  which  differ  in  colour 
do  also  differ  in  refrangibility.  The  length  of  the 
image  in-' the  foregoing  experiments  I  measured 
from  the  faintest  and  outmost  red  at  one  end  to 
the  faintest  and  outmost  blue  at  the  other  end, 
excepting  only  a  little  penumbra,  whose  breadth 
scarce  exceeded  a  qoarter  of  an  inch,  as  was  said 
above." 

_  The  experiment  whose  natnre  we  have  thus  in- 
dicated is  at  once  so  important  and  so'  striking 
when  seen  for  the  first  time,  that  we  would  urge 
every  one  of  our  readers  to  repeat  it  for  himself. 
The  triangnlar  prisms  dependent  from  candle 
"  lustres  " — not  tiose  cut  into  many  facets,  but 
the  plain  triangular  stalks  of  glass— will  answer 
excellently  to  exhibit  the  phenomena  of  which  we 
have  been  speaking  ;  and  as  such  a  prism  will  be 
of  great  use  in  illustrating  our  future  explanations, 
wo  would  advise  everyone  who  intends  to  follow 
us  throDgb  this  esjay  to  provide  himself  with  one 
or  mora  of  them.  They  may  be  had  for  a  few 
pence  each. 

We  may  add  to  what  we  have  said,  that,  by  re- 
ceiving the  spectrum  aa  described  above,  upon  a 
screen,  and  then  cutting  a  slit  in  that  screen  so  as 
to  let  light  all  of  one  colour,  taj  green, pass  through 
in  an  isolated  state,  Newton  found  that  such 
colour  was  no  farther  decomposable,  and  that,  on 
letting  this  ray  falliupon  a  second  prism,  he  only 
got  green  light  npon  another  screen  placed  behind 
the  first  to  receive  it.  He  further  showed  that  by 
examining  the  spectrum  P  T  through  a  second 
prism  placed  below  the  level  of  the  first,  so  as  to 
reverse  the  order  of  refraction,  here-composed  his 
coloured  band  into  a  spot  of  white  light. 

How  or  why  this  combination  of  colours  affects 
the  eye  as  white  light,  is  too  recondite  a  qaestion 
to  bo  disco.' sed  here,  even  were  there  any  tenable 
theory  to  acconnt  for  it.  It  is  mainly  ooanected 
with  the  anatomy  and  physiology  of  the  eye  itself, 
and  it  is  therefore  impossible,  in  this  place,  to  do 
more  than  refer  to  it  Wo  may  just  fay,  though, 
that  the  phenomenon  itrelf  may  be  c xhibited  in 
another  form  by  means  of  a  rapidly-rdating  disc 
nprn  which  the  prisma'ic  colours  are  pjinted  in 
tli.il-  due  piop-rU'.n,  an!  bj  the  mo'-iju  al  whicli 


they  are-blended,  so  that  the  disc  affeots  the  eye 
as  an  uniformly  white,  or  slightly  greyish-white 
one.  Brewster  ("  Optics,"  pp.  71,  et.  teq.)  pro- 
pounded the  hypothesis  that  there  were  three  dis- 
tinct coloured  spectra — one  red,  the  next  yellow, 
and  the  third  blue — which  overlapped,  the  maxima 
of  the  red  and  bine  spectra  being  at  the  ends,  and 
that  of  the  yellow  in  the  middle  of  tbe  visible 
spectrum,  and  the  overlapping  producing  the  in- 
termediate shades  of  orange,  green,  &c.,  &o.  The 
fallacy  of  this  hypothesis  has,  however,  been  since 
conclusively  shown  by  HelmhoUz,  who  has  proved 
that  the  green,  for  example,  is  not  made  up  by 
the  superposition  of  blue  and  yellow,  and  that  it 
is  nndecomposable,  and  of  one  definite  refrangi- 
bility. The  importance  of  the  discovery  that  light 
of  each  specific  degree  of  refrangibility -is  mono- 
chromatic, and  that  eaoh  ray  has  its  own  special 
colour,  will  be  seen  as  we  go  on. 

So  far  as  we  have  gone,  then,  we  have  arrived 
at  this  result,  that  what  we  call  white  light  is  in 
reality  a  mixture  of  violet,  indigo,  blue,  green, 
yellow,  orange,  and  red  lights,  and  that,  after 
falling  upon  one  face  of  a  prism,  a  beam  of  Sun- 
light emerges  from  the  adjacent  face,  spread  ont 
into  a  sheaf  or  fan  of  these  its  component  colours, 
the  violet  being  the  most  bent,  the  indigo  less, 
the  blue  le<8  still,  and  so  on  to  the  red,  which 
is  bent  the  least  of  all.  We  have  further  learned  • 
that  each  of  these  is  legitimately  a  primary  colour ; 
that  is  to  say,  it  is  of  a  fixed  and  unalterable  re- 
frangibility in  the  same  mediamj  and  it  is  mono- 
chromatic, or  wbole-coleared,  and,  consequently, 
nndecomposable  into  any  simpler  elements.  Sboald 
the  reader,  however,  follow  our  advice,  and  repeat 
Newton's  experiment  for  himself,  he  will  obserie 
that  the  colours  are  not  sharply  defined  at  their 
junction  with  the  adjacent  ones,  but  that  they 
melt,  as  it  were,  into  each  other,  and  that  the 
spectrum  is,  in  fact, a  continuous  one,  without  break 
or  interruption.  It  will  readily  be  seen  that  this 
is  referable,  inter  alia,  to  the  shape  of  (he  orifice 
tlirongh  which  tbe  beam  of  sunlight  is  admitted, 
as  it  is  pretty  evident  that  the  rnys  which  come 
through  are  inclined  to  each  other  at  the  angle 
(abont  half  a  degree)  subtended  by  the  Son's  difc 
to  the  eye.  How  the  use  of  a  round  hole  in  bis 
shutter  ransed  Newton  ^'ust  to  miss  a  discovery  of 
the  most  vital  importance  we  shall  now  very  soon 
proceed  to  exhibit. 

Before  doing  so,  however,  it  will  be  as  well,  at 
this  stage,  to  ghmoe  at  the  physical  properties  of 
the  variously-coloured  constitnenls  of  the  spec- 
trum, remembering  that  all  light  is  due  to  the 
undnlatinns  of  a  medium  pervading  the  whole  of 
space,  the  difference  in  the  rapidity  of  the  vibrn- 
tions  of  this  medinm  affecting  the  eye  as  differ- 
ences of  colour.  Numerical  details  on  this  snbj  i  ot 
may  be  fuuai  la  a  letter  ut  g.  "    '   ' 
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volume.     With  regard  to  the  worJfl,  "extrem- 
rcd  "  aad  "  extreme  violet,"  with  which  the  table 
(.{.  0.)  commences  and  concludes,  wo  may  jnst  ob- 
sorTO  t)iBt,  beyond  the  ooofinea  oi  the  ordinarily 
visible  spectrum,  exist  rays  of  light  both  more  and 
le«s  refrangible  than  any  of  those  which  we  com- 
monly   see ;    but   that   by   certain    orcifioes  or 
contrirances  these  may  be  Tendered  perceptible. 
CommsDcing  at  the  red  end,  we  find  that  the  greatei 
part  of  the  beating  effeots  of  the  Sun's  light  are 
referable  to  those  red  rays,  and  delicate  experi- 
ments have  shown  that  the  maximum  heating 
power  resides  at  a  point  beyond  that  at  which  red 
light,  oi^  any  light,  ceases  to  be  visible  to  the  eye. 
Sir   William  Herschel  wna  the  first   to   draw 
attention  to  the  fact  that  heating  power  mainly 
resided  at  the  red  end  of  the  spectrum,  annonnoing 
bii  discovery  at  the  very  beeinning  of  the  present 
century ;  while  as  early  as  1777,  Scheele  puhlished 
the  results  of  soo*  experiments,  which  shewed 
that  chlpride  of   silver    blackened  much    more- 
rapidly  in  the  violet  rays  than  in  any  other  pact' 
of  the  spectrum.    The  preponderance  of  illiuai> 
Dating  power  in  the  yellow  rays  must  have  struck 
every  one  who  ever  viewed  dispwsed  light  at  all. 
Summing  up,  then,  we  may  say  that  the  greatest 
beat  resides  in  that  part  of  the  spectrum  just  ont- 
•ide  of  the  visible  red  ;  the  most  energetic  chemi- 
cal power  jnst  within  the  visible  limits  of  the 
vinlet,  and  the  brightest  light  abont  the  middle  of 
the  yellow. 

But  it  is  time  to  return  to  what  we  were  saying 
as  to  the  shape  of  the  aperture  through  which  the 
Sunbeam  Ls  admitted  to  fall  upon  the  prism ;  and 
we  may  now  proceed  to  see  how  WoUaston  made 
(without  knowing  it)  a  discovery  of  very  high 
importance  in  connectioa  with  the  subject  which 
we  are  now  considering.  Instead  of  employing, 
like  Kewton,  a  round  hole  in  his  window-shutter, 
through  which  a  nnmlier  of  overlapping  spectra 
find  their  way,  he  let  the  Snn's  light  pass  throagh 
a  narrow  tUt  parallel  to  the  refracting  edge  of 
the  prism,  and  upon  now  sxaminiog  the  spectnm 
be  foond  it  no  longer  continnons,  but  ORMsed  in 
'  several  places  with  fixed  dark  lines,  which  w«re 
permanent  WuUascon,  however,  like  many  other 
disoovereri,  seems  to  have  qnits  failed  to  see  the 
importance  of  what  he  had  fonnd  out,  and  the 
matter  slombered  until  the  year  1814,  when  the 
great  Oennan  optician,  Fraonhbfer,  took  the  mat- 
ter np,  and,  by  viewing  the  spectrum  of  a  very 
narrow  slit  through  a  telescope,  soooeeded  in 
mi^ping,  w«  balieve,  nearly  580  of  these  lines. 
The^  are  hence  oaUad  "  FcKOnbofer's  linee,"  even 
to  this  day.  Ha  farther  found  out  that  those  lines 
existed  in  both  direct  and  reflected  snnligbt;  that 
,  moonlight  and  the  light  of  Yenus  also  showed 
them,  and  that  in  the  cpectmm  obtained  fhim 
each  of  these  sources,  the  position  of  the  visible 
dark  lines  was  fixed  and  invariable.  Fiaunfa9fer 
made  another  discovery,  too,  of  very  grsst  im> 
|>ortanoe,  which  waa  that  the  fixed  stars  (which 
it  is  well  known  are  themselves  Suns)  gave  speetra 
containing  dark  lines,  but  they  were  not  the  /ame 
darh  linet  S8  he  had  prevlonaly  deteoted  in  tbe 
Hun's  light,  whether  directly  or  indirectly  de- 
rived from  him. 

For  the  bett«r  exfdanation  of  our  aabject,  ve 
will  now  dismiss  temporarily  from  onr  considera- 
tion the  spectra  of  the  celestial  bodies,  and  confine 
ourselves  for  the  present  to  the  effect  of  heat  on 
terrestrial  ones,  in  so  far  as  such  heat  leads 
to  the  evolntionof  light  Every  bUokamith  knows 
that  when  an  iron  rod  is  put  mto  the  fire  it  first 
arrives  at  •  red  heat,  and  a*  it  becomes  hotter  it 
gradually  emits  light  of  greater  and  greater  ro- 
frangibility,  until  ultimately  it  ends  by  giving  off 
rays  of  all  degrees  of  reflrangibUity,  or  beoomes, 
aa  they  say,  whito  hot.  If  tb«  reader  will  watoh 
the  gndnai  beating  of  a  common  poker  by  the 
aid  of  one  of  tha  prisms  which  we  ha.ve  reooB- 
mended  him  to  prooore,  be  will  find  tint  it  will 
begin  by  the  emissioa  of  red  rays;  that  as  the 
heat  iooreaaes,  its  spectrum  will  lengthen ;  and 
that  orange,  yello^7,  grmn,  bine,  indigo,  and  violet 
light  will  in  snooession  become  visible,  tha  whole 
of  tbo  prismatic  colours  becoming  apparent  when 
the  poker  is  intensely  white  hot  The  same 
sequence  of  phenomsna  will  be  exhibited  l^  any 
body,  solid  or  liquid,  which  can  be  snffletently 
heated;  and  it  is  most  important  t»  remark,  that 
in  each  and  every  case  (with  the  solitary  and  nn- 
inportant  ext-eption  oi  an  extremely  rare  sab- 
stauce  called  Erbia  which  we  may  quite  neglect 
here)  the  spectra  uf  all  incandescent  solids  and 
liquids  whatever,  are  ^ntinvut — that  is  to  say,' 
ODiotermpted  and  uncrossed  by  dark  lines  of 
any  s  >rt  or  description.  But  suppose  thst,  instead 
of  a  solid  or  liquid  body,  we  are  dealing  with  an 


incandescent  gas,  what  aortof  light  will  that  emit? 
The  answer  to  this  is  a  cnrions  one.  Every  element 
in  a  gsseous  state,  when  heated  until  it  beoomes 
luminous,  gives  off  its  own  special  and  pecoliat 
,  spectrum ;  but  this,  instead  of  being  continuous, 
as  in  the  case  of  that  emanating  from  a  solid  or  a 
liquid,  is  broken,  or  discontinnms,  and  consists  of 
bright  bands  or  lines,  with  durk  spaces  between 
them.   A  simple  and  very  striking  way  of  showing 
this  is  by  the  aid  of  a  common  spirit  lamp,  into 
the  flame  of  which  certain  salts  are  introduced  to 
volatilise  and  burn  in  the  form  of  vapour.  Makers 
of  fireworks  are  familiar  with  the  nae  of  strontium 
to  produce  a  red  colour,  and  of  baiytes  to  afford  a 
green  one  ;  and  we  have,  most  of  us,  tried  the  ex- 
periment of  burning  a  mixture  of  spirits  of  wine 
and  common  salt  in  a  darkened  room  for  the  sake 
of  observing  the  ghastly  effect  produced  on  the 
countenances  of  the  spectators  by  its  monochro- 
matle  yellow  ligbt    Now  it  is  of  the  utmost  im- 
QMtBnoe  to  observe  here,  that  all  the  salts  of 
aocHam  (the  base  of  common  salt)  tinge  a  flams 
yellow ;  all  the  salts  of  barium,  green ;  all  the  salts 
of  atemttinm,  red,  and  so  on :  and  further,  that  if 
wa  can,  no  matter  how,  heat  the  vapour  of  any 
chamical  element  snfiiciently  highto  render  it  Inmi- 
nona,  we  shall  find  that  its  spectmm  is  special  to 
itadf,  and  dissimilar  to  that  of  nny  other  bod^,  and 
altthis  irrespective  of  the  ordinary  condition  of 
saoh  element,  be  that  sol  id,  liquid,  or  gaseous.  Bat 
that  we  axat  fferofavious  reasons,  denied  tha  ase  of 
obsomati*  piinting,    we    should   have    certainly 
^vea  ftgnres  of  the  spectra  of  some  of  the  alka- 
li«i».aa.  well  as  of  those  of  carbon,  hydrogen,  and 
nUn^en ;  but  under  existing  circumstances  we 
most  fbrego  this  valuable  aid  to  explanation. 

Btior  to  entering  into  any  detail  as  to  the  kinds 
otfiapeotra  wiiieh  we  obtain  when  we  regard  the  in- 
candescent vapours  of  the  various  bodies  to  which 
we  have  been  alluding,  it  seems  essential  here 
that  we  should  make  some  reference  to  the  method 
in  which  thaso  spectra  may  be  observed,  and  we 
therefore,  to  render  this  more  intelligible,  here 
(Figs.  2  and  3)  give  a  flgnre  of  oneof  the  simplest 
forms  of  speottosoope,  the  pattern  being  one  of 
those  of  that  very  able  and  eminent  optician,  and 
well-known  amateur  observer,  Mr.  John  Brown- 
ing, F.R.A.8.,  to  whom,  probably,  this  instrument 
owes  more  than  to  any  one  artist  living. 

It  consists,  in  effect,  of  a  very  dense  flint 
glass  prism  P,  standing  in  a  truly  parpen- 
dicnlar  positionin  the  centra  of  the  oircleC,  which 
is  itself  supported  by  the  stand  3.  Ttys  droie 
C  is  graduated,  and  upon  it  is  an  npHght  ring  F, 
fixed  firmly,  another  nng  M,  attached  to  an  index 
I  (reading  by  means  of  a  vernier  V),  moves  round 
the  circle  C  on  such  index.  Into  this  latter  or 
moveable  ring  a  tdeseope,  M  T,  of  the  ordinary 
oonstniction,  is  screwed.  Into  the  fixed  ring  is 
fastened  another  telescope,  with  it»  object  glass 
also  directed  towards  the  prisn,  but,  in  pliee  of  an 
eye-piece,  carrying  in  Its  focus  an  arrangement  of 
''knife-edges,"BhovninfroBtviewof  Fig.3.  This 
consists  of  two  thin  plates  of  metal  s  »',  with  ^ir 
inner  edges  carefully  ground  and  aceuratoly 
parallel,  and  these  are  made  to  approach  to  or 
recede  from  one  another  by  means  of  the  screw 
with  a  milled  head  a,  the  effect  of  this  being  to 
make  an  exceedingly  cljan  sharp  slit  of  any  width 
that  may  be  reqnired ;  a  part  of  this  slit  is  covered 
by  the  reflecting  prism  p,  by  means  of  which  the 
light  from  any  source  placed  in  the  position  of 
the  candle  C,  is  reflected  through  it,  together 
with  that  passing  directly  between  its  jsm ;  so 
that  the  spectra,  side  by  side,  can  be  seen  in  the 
field  at  the  same  time,  and  the  comparison  insti- 
tnted  between  them.  It  is  only  needftal  to  say  at 
this  stage  that  the  slit  formed  by  the  knife-edges 
1  stomedtowarde  the  light  whose  spectrum  is  to  be 
examined ;  that  of  course  the  rays  pass  ont  of  the 
object  gbus  F  parallel,  fall  upon  one  face  of  the 
prism  P,  are  refracted  and  dispersed  by  it,  and 
that  then  they  enter  the  object-glass  U,  and  the 
spectmm  is  observed  through  the  toleacope  T  M, 
to  which  the  object-glass  belongs. 

Let  us  conceive,  then,  that,  this  instrament 
being  in  adjustment,  we  turn  the  slit  towwrds 
a  bnming  spirit-lamp,  into  the  flame  of  which  we 
win  commence  by  imagintog  that  aodinm,  s  ly  in 
the  form  of  common  salt,  has  been  introdnced ; 
and  let  us  proceed  to  see  what  sort  of  a  spectrum 
this  yields.  Certainly  a  most  remarkable  one  ; 
a  brilliant  yellow  band,  and  that  is  all.  The  li^bt 
emanating  from  this  element  in  its  vaporous  form 
is  wholly  of  one  degree  of  refrangibility.  Not  a 
vestige  of  green  or  orange,  and,  a  fortiori,  not  of 
bine,  violet,  nor  red — a  sini;le  bar  limited  in  its 
width  by  that  of  the  slit,  uid  we  have  the  entire 
spectrum  of  sodium.    If  now  we  examine  the 


tipeatrum  of  potassium,  waac  »  wuaJerf  ul  c..>ntrast 
does  it  present  I  Two  narr<iw  lines  at  the  red  end  - 
of  the  spectmm,  separated  by  a  dark  interval — 
then  a  hogedark  gap,  involving  the  orange,  yellow, 
green,  bine,  indigo,  and  beginning  of  the 
violet,  and  than  one^Utary  bai^  in  the  violet — 
serve  to  indicate tliattha bumingvaponr of  potaa- 
siimi  emits  lighte  of  practically  only  two  degrees 
of  refrangibility,  and  those  at  opposite  ends  of 
the  spectrum.  If  we  regard  the  spectrum  of 
strontium,  we  find,  a*  we  might  expect,  that  the 
major  part  of  its  light  is  in  the  red  and  orange — 
where  sevea  bands  may  be  counted  without  much 
difficulty;  then  comes  a  wide  black  gap,  and  anon 
we  find  a  solitary  stripe  of  bine.  We  have  given. 
theee  three  elements  as  examples,  but  had  we 
extended  them  to  thirty,  our  story  wonld  have 
been  the  same.  Each  and  every  one  wonld  be 
found  to  differ  from  all  the  rest,  and  to  possess 
its  own  proper  system  of  bright  lines,  some  at  One 
end  of  the  spectrum,  some  at  the  other,  some  con- 
sisting of  rays  of  several  degrees  of  refrangibility, 
but  all  being  composed,  without  exception,  of 
bright  bands  with  unmistakeable  dark  gaps  between 
them.  We  m^  just  mention,  incidentally,  that  so 
astoundiugly  and  inconceirably  delicate  is  this 

1 

method  of  analysis  that  the tba  of 

180000000 
grain  of  soda  has  snfflaed  to  show  the  sodium 
spectmm,  and  to  flaah  up  in  the  instrument  ai  a 
brilliant  yellow  streak !  I !;  and  further,  althongh  it 
is  of  little  importance  to  our  present  object',  that 
this  line  of  sodium,  when  examined  with  adequate, 
optical  aid  (of  which  more  by-and-bye),  is  seen 
really  to  consist  of  two  lines,  Uke  hairs,  close  to- 
gether.   We  may  perhaps  also  add,  that  we  may 
have  as  many  substances  in  a  vaporous  form  as 
we  please  at  the  same  time  in  one  dime,  and  that 
as   they    successively   become    volatilised,  their 
spectra  will  i^pear  one  alter  another  when   that 
flume  is  examined  by  the  ud  af  the  spectroscope, 
ultimately  remaining  aimnltaneooily  visible  nntU 
the  dissipation  of  the  respective  rabstances  which 
produce  them. 

(2b  be  evntiiiued.) 


ELBCTEIOIXr— ITS   THBOEY,  SOUBOBft 
AND  APPLICATION. 
Bt  J.  T.  Speagus.* 
(Continued  from  page  75.) 

THE  simplest  form  of  galvanis  generator,  and 
the  one  first  devised,  is  the  combuution  a 
alternate  plates  of  capper  and  zinc  ;  most  eisc- 
trical  works  employ  a  good  deal  of  space,  and 
many  figures,  in  describing  the  various  fwms  de- 
viled by  way  of   improvement,  by  Crnikshaak, 
WoUaeton,  and  otiurs,  consisting  chiefly  of  the 
mode  of  arrangement  in  the  containing  ressels, 
the  nse  of  double  copper-plates  surrounding  the 
zinc,  and  sneh-like  matters,  the  value  of  which 
has  been  entirely  destroyed  by  farther  progress. 
But  as  the  simple  eoppei^aino  arrangement  is  the 
most  nnsatisfactory   form   known,  it   is    simply 
wasting  time  and  space  to  describe  sneh  modiflo»- 
tions  of  it,  and  therefore  I  shall  only  refer  to  it 
when  reqnired  for  elnoidating  principles,  and  as 
the  starting  point  of  all  the  forms. 

109.  ExciTiKO  SoLtrrioiw. — A  enrrent  may 
be  generated  by  two  metals  in  many  soiatloDe, 
bnt  for  the  single  liquid  cell  the  only  practioal 
re-agent  is  sniphuric  acid.  This  is  the  most 
powerful,  and  the  cheapest,  aa  it  may  be  bongttt 
as  commercial  oil  of  vitriol,  from  about  five  far- 
things a  pound,  and  still  lower  in  large  quantities. 
I  may  as  well  say  here  that  tat  the  coovenienoe 
and  mformation  of  readers  I  shall  thns  name  the 
price  of  all  the  articles  employed  ;  those  prtees 
will  be  those  I  pay  myself,  knowing  where  to 
go,  and  are  ordinary  fair  retail,  not  wholesale  or 
tr«de  prices ;  at  the  same  time,  ordinary  purchasers 
in  small  quantities,  and  particularly  tmyera  at 
chemists,  as  the  retail  dealers  in  drugs  are  called, 
will  be  asked  mudi  move. 

Ordiniry  rectified  oil  of  vitriol  ot  fall  strength, 
specific  gravity  atiout  1«<40,  will  serve;  but  ordi- 
nary brown  vitriol  should  be   avoided   for   two 
reasons  ;  if  it  contains  nitrnas  acid  it  would  be 
injurious  to  the  sih-er  in  a  Smee's  ceil,  and  oioa 
local  action  on  the  zinc,  in  spito  of  amalgamation, 
in  all;  to  tost  for  this,  mix  a  few   drops  vriili. 
water  in  a  test  tube,  and  drop  in  a  crystal  oi  pare 
ferrous  sulphate,  or  green  vitriol,  nf  .or  the  artU 
has  cooled  ;  if  a  brown  cotootation  is  prodnecd, 
reject  the  acid.     Another  very  omimori  imporikv 
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fa  arsenic,  which  would  be  given  off  with  the 
h7drogen  and  fonn  a  most  deadly  poiion,  if  mach 
it  breathed,  and  be  unwholesome  in  al^y  ca«e. 
Snlpbiiretted  hydrogen  passed  into  the  ifilnted 
add  will  oaose  a  yellow  precipitate  Sf  ^bere  ia 
BTBenic  preaednt  These  are  the  only  inpvitles 
of  any  oonseoBcnce. 

A  good  solution  is  made  by  mixing  I  fiart  by 
Imlk  viib  lA  dtf  water,  which  shonld  te  m(t,  as 
water  eoaHSdrnflimt  m  apt  to  form  •  dapoeit  «o 
the  m«tal  snrfaow  {  ff  no  other  is  aMeMible,  it 
shonld  be  boiled  with  a  little  carbonate  cC  soda 
and  allowed  to  cool  and  settle  before  nae ;  100 
gtains  by  meaanre  of  such  a  solntion  will  dfesolve 
about  Hi  grains  of  commercial  zinc,  bnt  it  is  bad 
economy  to  nearly  saturate  the  acid,  particnlarly 
if  sereral  cells  are  conbined  in  series,  as  zinc  is 
then  pretty  snre  to  be  deposited  on  the  lower 
past  of  tiie^egatii«epl«te,  which  is  tboa  dceUvyed 
Jar  tttt  time,  and  from  wfakh,  as  the  sine  is  pnre, 
It  4a  « troublesome  process  to  diasolTe  it  again. 
Bnt  aUowisg  for  imparity  in  sine,  local  action, 
■Dd  a  doe  proportion,  or  abont  one'fiitii  of  fr»e 
acid  left,  one  pint  of  this  solution  would  dissolve 
.about  l}oz.  of  zinc.  Wa  may  thus  calcnlate 
the  work  any  cell  is  capable  of  doing  as  about 
bqnal  for  each  pint  of  solntion  to  24  equivalents 
of  chemical  action,  this  being  the  true  electrical 
onitof  "  quanti^,"  as  I  shall  hereafter  explain. 
The  cost  of  genanttion  for  each  unit  would  thus 
be  that  of  one  pant  of  solution,  l|oz.  of  ziuo, 
and  a  fair  per  ceotage  for  wear  of  negative  p1s.te 
and  vessels,  divided  by  24.  This  is  the  acid,  and 
these  the  conditiaos  applicable  to  all  iSie  follow- 
ing forms  of  aimjde  cell. 

110.  CorrESL  AKB  ZDfC— When  first  a  pair  of 
plates  are  immened  in  dilute  sulphuric  acid,  and 
the  wires  conneoted  to  a  galvanometer,  a  con- 
siderable deflection  is  produced,  masking  a 
pojverful  current,  but  even  in  a  few  minutes  the 
effect  rapidly  decreases.  The  following  experi- 
ment was  made  for  purposes  of  comparison,  with 
plates  ain.  by 'Jin.',  half  an  inch  apart,  in  the 
above-desoribed  solution,  the  plates  perfectly  fresh, 
the  copper  having  been  washed  in  nitric  acid,  and 
then  in  several  waters  ;  the  deflections  are  ibose 
of  a  Tangent  Oalvanometer,  and  therefore  capable 
of  comparison,  and,  as  will  be  hereafter  explained, 
of  actual  valostion.  First  deftecKon,  40°,  alter 
suseeuiive  intervals  of  five  mimitee,84,  88,  82,  31, 
81,  30,  after  one  hour,  28,  and  after  an  hour  sod 
half,  26.  The  galvanconeter  and  cannections  con- 
sist of  about  16ft.  of  Jfo  13  copper  wire,  a  resist- 
ance bj  actual  measurement  of  -031,  or  l-32nd  of 
a  British  unit. 

After  a  short  while  the  copper  is  seen  to  be 
oovoed  by  a  datjc  film,  which  it  is  commoniy 
stated  is  oxide  of  copper,  and  the  other  metals 
contained  in  it  This  is  erroneous  however,  for 
it  is  evident  that  oxides  could  not  possibly  form  in 
tne  presence  of  nascent  hydrogen  ;  it  is  really  a 
OomMnatiaii  of  Hiis  hydrogen  with  the  metal,  and 
ue  (Kminiahing  poiwer  of  the  sell  ia  due  to  tdbe 
formation  o€  this  hydride  or  alloy  .which  prevesta 
contact  of  the  copper  with  the  liquid,  thereby 
increaaisg  the  internal  resistance,  while  the  af5- 
Bity  of  the  hydrogen  in  this  condensed  condition 
for  the  acid  radical  resists  the  polarising  power  of 
the  nnc,  and  therefore  diminishes  the  electro- 
motive foree  of  the  couple  or  cell. 

Pure  copper,  as  deposited  by  the  electrotype 
process,  has  a  higher  eleotro-mative  power,  pro- 
bably because  of  its  purity,  but  also  on  account  of 
the  nature  of  its  surface,  which  is  covered  with 
innumerable  fine  points,  from  which  the  hydrogen 
is  given  off  more  readily  than  from  a  smooth 
smfaee.  _  Henoe  if  a  copper  negative  plate  is  to 
be  used,  it  should  have  a  deposit  of  copper  formed 
on  it.  Such  a  plate  gave  the  following  com- 
pwatlve  results :— Si«t  deflection,  50°,  and  in 
successive  five  minutes,  88,  34,  84,  in  one  hour, 
33.  and  one  and  a  half,  32. 

It  vmi  be  Bstieed  that  the  gfeatest  loss  of  power 
M  in  the  first  few  minutes ;  indeed,  the  first  da- 
fle<^on  u  of  learaely  any  value  for  the  fall  is  so 
rapid  that  « is  nearly  impossible  t»  say  what  the 
true  defleeboa  is,  or  when  the  needle  has  reached 
''■P»^^<«<»'w»t  after  the  first  oscillations. 

111.  iBOw  Aitn  ftwc.— Iron  has  often  been 
raaomraended  as  a  positive  element  besauae  its 
sni^ce  keeps  clean  ;  its  value  will  be  evident 
feom  the  following  resuHs,  26«>  falUng  to  18  and 
IB  in  ten  minutes.  Still  its  ohespneea  may  tempt 
•o»e  to  nae  it,  a  very  unwise  economy.    For  this 

reason  it  shonld  be  stated  that  wrought  or  rolled 
iron  is  alone  fit  for  use,  as  the  presence  of  carbon 
M  cast  iron  seta  up  local  actions.  One  reason 
Wiy  iron  is  unsuitable  is  its  low  conducting 
pow«r,  which  adds  to  the  internal  reeistaBoe. 


Lead  gave  a  momentary  deflectioa  of  39°,  wtiich 
fell  in  a  few  olnntcs  to  o. 

112.  SiLVEB  AKD  Zinc.  The  silver  in  this 
case  was  better  than  rolled  metal,  as  it  was  de- 
posited on  electrotype  copper,  thus  giving  a 
favourable  surface ;  tnis  answers  perfectly  well. 
If  a  thick  plate  is  laid  on,  it  gives  of  oenrse  a 
higher  conducting  power,  and  is  ohckper,  for 
even  the  two  coatings  will  contain  less  silver  than 
a  silver  shanl  of  such  ti^u^iu««  m  to  bear  prac- 
tical treatment.  It  gave  ll9*tiMtf^im  4^  47, 
48,  45,  at  five  mtBBte  intervals,  and  tt^  titer 
one  hour.  Like  cop^r,  the  surface  is  covered 
with  a  brown  film,  due  to  the  condensation  of 
hydrogen. 

113.  PLAxnnsED  SlLTEB, — Smee  having  as- 
sured himself  that  the  nature  of  the  surface  was 
of  the  greatest  importance,  and  that  the  hydrogen 
ia  xDore  readily  giyen  off  from  a  rough  surface 
fhan  a  mooth  one,  and  also  bearir)g  in  mind 
that  platinum  has  the  highest  electro  motive 
force  of  all  the  metals  as  opposed  to  zinc,  de- 
posited this  metal  as  a  fine  black  powder  on  tb« 
surface  of  silver,  thus  attaining  both  those  ob- 
jects, and  yet  avoiding  the  expense  of  platinum, 
and  also  the  low  conductivity  of  this  metal,  and 
the  battery  thus  arranged,  and  which  justly  bears 
bis  nune,  is  one  of  the  most  valuable  gifts  ever 
made  to  electrical  science.  It  is  of  simple  con- 
struction, the  silver  sheet  u  held  in  a  wooden 
frame  in  a  saw-cut  down  the  middle  of  the  inside 
surfaces ;  the  top  and  bottom  bars  may  be  Jin. 
thick,  and  the  sides  f,  the  wood  being 
well  baked  and  soaked  in  melted  parafiin  before 
putting  together  by  the  usual  mortises  and  tenons, 
and  afterwards  waU  covered  with  sheila*  mcnish; 
a  sheet  of  zinc  is  held  on  each  face  by  means  «f 
a  brass  clamp  with  a  screw,  which  presses  fhogi 
against  the  frame,  and  carries  also  the  binding 
screw  for  the  connection,  that  for  the  silver 
passing  through  a  hole  in  the  top  bar,  and  being 
soldered  to  the  silver  ;  the  zincs  should  be  nar- 
rower than  the  silver,  in  order  to  give  firee  escape 
for  the  gas. 

Silver  ready  platinised  may  be  bought,  but  it 
will  require  occasional  renewal,  and  the  process 
is  very  simple.  The  silver,  being  perfectly  clean 
(it  is  best  to  wash  it  with  nitric  acid),  is  placed  in 
a  cell  containing  acid  solution,  and  connected  to 
It  is  i  wire  with  a  small  piece  of  zinc  attached, 
this  may  be  merely  wrapped  in  a  piece  of  blotting 
paper,  or  a  porous  cell  may  be  used  to  keq)  it  out 
of  reach  of  the  platinum.  The  zinc  is  now 
dipped  into  the  acid  to  a  small  extent, 
lin.  square  is  enough,  so  as  to  produce  a 
ver^  slight  action,  and  then  a  drop  or  two  of  pla- 
timc  chloride  is  added  to  the  acid,  and  immediately 
ii  begins  to  be  reduced  on  the  silver  ;  after  this  is 
found  to  be  wholly  coloured,  the  action  may  be 
increased,  and  more  platinic  solution  added,  and 
at  the  last  a  brisk  action  shonld  be  produced,  the 
object  being,  first  to  aecnre  an  adhesive  deposit, 
«nd  then  a  ipniverulent  one  of  platinum.  The 
platinum  solution  is  made  by  dissolving  scraps  of 
the  metal  in  sqna  regia,  or  a  mixture  of  nitrio 
and  hydrochloric  acid,  by  the  aid  of  heat.  Crys- 
tals may  be  obtained  by  evaporating  to  dryness 
and  re-dissolving,  but  for  the  purpose  required 
this  is  needless,  as  the  excess  of  acid  is  not  in- 
jurious. 

Treating  thus  the  plate  used  in  the  last  experi- 
ment, and  using  with  it  one  zinc,  so  as  to  have  the 
same  conditions  as  in  all  the  other  trials,  it  gave 
71°  ;  at  5  minute  intervals,  6G,63,  61,  59,  57,  in 
an  boor,  50,  and  in  an  hour  and  half,  46.  Like  aQ 
the  others  its  power  suffers  a  rapiil  decrease,  in 
this  case  due,  chiefly,  to  the  remarkable  power 
possessed  by  spongy  or  pulverulent  platinum,  of 
condensing  gases  to  many  times  its  own  volume, 
and  retaining  them  in  this  condition.  However, 
these  comparative  tests,  though  valuable  and  in- 
structive, only  treat  one  aspect  of  the  question  of 
value,  that  of  constancy,  and  relative  activity  on 
short  circuit  ;  before  coming  to  a  conclusion, 
the  action  has  also  to  be  considered,  when  varying 
resistances,  such  as  ore  met  in  practice,  have  to 
be  overcome. 

114.  I  have  long  been  in  the  habit  of  using  a 
peculiar  plate  in  my  Smce's,  one  competed  of 
copper  wire  gauze,  40  meshes  to  the  inch,  which 
I  first  copper  by  electrotype,  and  then  silver  and 
platanise ;  the  reason  I  used  it  at  first  was  to  en- 
able the  zinc  to  be  placed  in  the  middle,  and  to 
give  a  freer  escape  for  the  h&b,  and  although 
the  surface  is  ot  first  view  diminished  by  the 
openings,  it  is  not  so  really,  as  the  whole  of  the 
surface  of  the  wires  is  active,  the  back  as  much 
as  the  front.  Such  a  plate  prepared  for  compari 
son  gave  69»,  falling  to  50,  47,  45,  44,  and  in  an 


hour  and  halt,  42  ;  this  is  less  than  the  ,  solid 
plate,  but  the  reason  is  that  it  was  not  plated 
sufficiently  thickly,  and  consequently  its  surface 
was  smaller  than  it  shonld  have  been. 

115.  Cabbon  and  Zinc— Mr.  Walker  sug- 
tiested  Ibe  use  of  graphite  plates,  aad  has  nsM 
them  {d  batteries  for  telegraphic  purposes  ;  this 
conbiaatien  gave  25",  falling  in  an  hour  to  23, 
and  ia  an  boor  and  a  half  to  21.  It  thus  appears 
that  tbe  focee  is  lower  thou  with  silver,  or  even 
cojyai-,  prebably  on  account  off  the  lower  con- 
dnsCii^  peiwer  of  carlwn,  hot,  oa  4he  other  hand, 
it  has  tbe  verit  of  compana^ic  eonstaiiey.       i«^ 

It  has  also  been  platinised  in  the  same  mannsr 
as  silver,  which  greatly  increases  its  powers.  As 
an  illustration  of  the  great  resistance  produced 
by  the  hydrogen,  I  arranged  the  plate,  during 
platinissAion,  in  connection  with  the  galvanometer, 
showing  a  cuirent  of  6"  ;  the  moment  the  plati- 
num siUt-vas  added,  and  the  hydrogen  employed 
in  ledBoio^  it,  the  deAeetion  rose  to  34°,  foiling 
again  to  12  as  gas  began  to  be  again  given  off. 
When  arranged  as  in  the  otber  cases,  it  gave  68°, 
falling  t^  63,  £9,  55,  61,  49,  to  37  in  one  hour, 
and  31  ia  an  hour  and  b^. 

fiUrlNE  SottrriONa.— As  it  is  well  to  know 
what  attempts  fail,  as  well  as  what  is  successful, 
I  may  say  Uiat  many  saline  solutions  will  generate 
currents,  but  none  are  of  any  use  in  single  fluid 
cells.  Thus,  carbon  and  zinc  in  common  salt,  chlo- 
ride of  ammonium,  nitrate  of  soda,  and  various 
others  gave  a  deflection  of  6°,  rapidly  falling  below 
the  power  of  the  Tangent  Galvanometer  ;  in  fact, 
the  zinc  is  not  able  to  dinlaop  tbe  alkaline  or 
earthy  metals  which  am  cbemioally  employed  to 
piacipitate  it.  These  solations  have  important 
uses  in  double  fluid  batteries,  bnt  then  other 
affinities  come  into  play,  and  the.se  salts  act 
chiefly  as  conductors,  and  act  on  the  zinc  only,  by 
being  themselves  acted  on  by  the  other  agents,  as 
well  as  the  zinc. 

117.  Having  examined  the  principal  elements 
employed  in  batteries  whichsetthe  hydrogen  free, 
their  construction  is  a  matter  which  need  not 
occupy  much  attention,  for  the  plan  describea 
for  the  Smee  is  applicable  to  all,  but 
without  requiring  a  complete  ftame  ;  tbe  old 
fashion  of  cementing  plates  into  troughs  ia  en- 
tirely abandoned,  because  it  is  impossible  to  cl^nn 
them,  a  process  constantly  required,  as  tbe  copper, 
when  used,  needs  to  be  frequently  heated  to  red- 
ness to  renew  its  surface,  and  the  zincs  ought  to 
be  well  brushed  and  freshly  touched  with  mercury 
after  24  hours'  full  action,  or  they  lose  power,  and 
become  subject  to  excessive  local  action  ;  but  if 
this  care  be  taken  the  local  action  is  very  small, 
and  it  is  hardly  necessary  to  remove  the  plates 
when  not  in  use,  unless  a  long  interval  is  likely 
to  elapse  before  they  are  to  be  used  again,  na  they 
keep  in  much  better  order  in  the  acid.  Various 
experiments  have  resulted  in  a  loss  of  from  a 
quarter  to  half  a  grain  per  square  Inch  of  stnf  ace 
in  24  hours,  in  smntions  of  fkll  strength. 

118.  Before  passing,  however,  to  the  compound 
forms,  I  will  make  a  present  to  the  readers  of  the 
English  Mbohanio  of  *  eeH  of  my  own  ar- 
rangement, based  on  the  long  series  of  experi- 
ments I  have  made,  and  of  which  the  foregoing 
are  a '  selection.  I  should  have  doferred  its  de- 
scription till  after  the  examination  of  the  general 
principles,  but  so  m&ny  inquiries  have  been 
made  lately  on  tliis  subject  that  I  expect  the  de- 
scription will  be  welcome. 

The  containing  vessel  is  an  ordinary  rtnnc  jar 
abont  Bin.  wide  by  9in.  deep  ;  a  strip  of  gauze 
15in.  by  Sin.  is  treated  as  before  described,  bnt  a 
copper  plate  silvered,  or  sheet  sitver  would  do, 
though  I  believe  not  so  ^Kell ;  this  is  made  into  a 
cylinder  fitting  inside  tJicjar,  snd  slung  by  tiir^d 
copper  band's  or  wires  (soldered  to  it  tmi.  covered 
with  cement  or  gotta  pereha  after  completion)  so 
as  to  leave  a  sjpace  of  8in.  in  t*ie  jar  betew  it  j  the 
suspending  wires  are  turned  over  to  the  outnde 
and  soldered  to  a  band  going  round  the  jar  and 
fitted  with  a  binding  screw,  a  wooden  cover  is 
fitted  with  a  hole  in  the  middle,  through  which 
passes  the  connection  to  tbe  zinc.  1%ezinc  i?  a 
strip  2io.  wide  by  }tn.  thick,  and  at  its  foot  i» 
sfcured  a  Httle  Aoe  or  saucer  of  gnM»  pereha 
containing  mercury,  which  maintains  tiie  amalga- 
mation. Of  course  the  negative  element  is  some- 
what expensive  at  first  st&rt,  but  tbe  object  is  to 
give  it  as  large  surface  as  possible ;  a  Series  of 
carbon  plates  might  be  substituted,  bnt  they  would 
cost  OS  much  as  the  silver  and  have  no  residuary 
value,  and  give  loss  force  ;  theplatinisingis  done 
at  the  first  charging,  taking  care  to  reduce  all  the 
platinum  before  inserting  the  proper  zhie. 

This  battery  is  nearly  constant,  it  deflected  o<v 

uigitized  by  \^yj 


<:a1vanometer  81°,  which  means  a  ver/  largo 
turrcnt,  andaiSl"  it  kept  it  for  hours.  It  re- 
mains ready  for  acti  m  at  all  times,  and  the  hearr 
gnlphate  of  zinc,  as  it  is  formed,  sinks  below  the 
silver  and  leaves  the  solution  active  for  a  pro- 
longed period,  and  may  be  drawn  off  by  a  syphon 
at  interval!<,  and  replaced  with  fresh  acid  solution 
without  wasting  the  upper  portion.  This  per- 
fect cell  has  been  too  recently  made  to  enable  me 
to  give  all  its  resuU>,  but  a  much  smaller  one,  and 
one  not  so  fully  developed,  and  oontained  in  a 
qaart  jar,  eave  78',  and  after  use  for  several 
■lays  steadily  in  electrotyping,  and  three  weeks  ir- 
regular experimental  work,  gave  62",  having  bad 
bad  nothing  done  to  it  meanwhile.  So  powerful 
is  this  cell,  that  after  the  introduction  of  a  porous 
jar  to  contai  n  tha  zinc,  it  gave  76°,  and  with 
common  salt  substituted  for  acid  in  the  porous 
jar  it  gave  63?;  for  many  purposes  it  might  be  so 
worked,  as  caat  xinc  might  then  be  used,  the  local 
action  being  lessened ;  in  such  case,  as  wide  a 
porous  jar  as  possible  should  be  used,  and  its  con- 
tents replenished  at  intervals  when  required. 

{To  be  continued.) 


MBC!HANICAL  MOVEMENTS.* 
{Qmiinued/rompaga  124.) 
n-i  A  COMBINATION  movement,  in  which 
O  JL  •  the  weight  moves  vertically  with  a  re- 
ciprocating movement ;  the  down-stroke  being 
shorter  than  the  np-stroke.  B  ia  a  revolving 
disc,  carrying  a  dram  which  winds  round  itself 
the  cord  D.  An  arm  C  is  jointed  to  the  disc  and 
to  the  upper  arm  A,  so  that  when  the  disc  re- 
volves the  arm  A  moves  up  and  down,  vibrating 
on  the  point  U.  This  arm  carries  with  it  the 
pulley  £.  Suppose  we  detach  the  cord  from  the 
drum  and  tie  it  to  a  fixed  point,  and  then  move 
the  arm  A  up  and  down,  the  weight  W  will  move 
tha  same  distance,  and  in  addition  the  movement 
given'  to  it  by  the  cord,  that  is  to  say  the  move- 
ment will  be  doubled.  Now  let  us  attach  the 
cord  to  the  d mm  and  revolve  the  disc  B,  and 
the  weight  will  move  vertically  with  the  recipro- 
cating motion,  in  which  the  down-stroke  will  be 
shorter  than  tbe  up-stroke,  because  the  drum  is 
continnally  taking  up  the  cord. 

62  and  63.  The  first  of  these  figures  is  an  end 
view,  and  the  second  a  side  view,  of  an  arrange- 
ment of  mechanism  for  obtaining  a  series  of 
changes  of  velocity  and  direction.  D  is  a  screw 
<>  1  whioh  is  placed  eccentrically  the  cone  B,  and 
0  is  a  friction  roller  which  is  pressed  against  the 
coiie  by  a  spring  or  weight.     Continuous  rotary 


*  Rxtracted  Trom  a compllstloa  by  Ur.  H.  J.  Brown, 
KUItor  of  the  American  Artisan. 


motion,  at  a  uniform  velocity  of  the  s^rew  D, 
carrying  tha  eccentric  cone,  gives  a  giries  of 
chnnRoi  of  velocity  and  direction  to  the  roller  0. 
It  will  be  nnderstood  that  during  every  revolu- 
tion of  the  cone  the  roller  wauld  press  against  a 
different  part  of  the  cone,  and  that  it  would  de- 
scribe thereon  a  spiral  of  the  same  pitch  as  the 
screw  D.  The  rolter  C  would  receive  a  recipro- 
cating motion,  the  movement  in  one  direction 
being  shorter  than  that  in  the  other. 

64.  Two  worm-wheels  of  equal  diameter,  but 
one  having  one  tooth  more  than  the  other,  both  in 
gear  with  the  same  worm.  Suppose  the  first 
wheel  has  100  teeth  and  the  second  101,  one 
wheel  will  gain  one  revolution  over  the  other 
during  the  passage  of  100  x  101  teeth  of  either 
wheel  across  the  plane  of  centres,  or  during 
10,100  revolutions  of  the  worm. 

65.  Variable  motion.  If  the  conical  drum  has 
a  regular  circular  motion,  and  tbe  friction-roller 
is  made  to  traverse  lengthwise,  a  variable  rotary 
motion  of  the  friction-roller  will  be  obtained. 

66.  The  shaft  has  t>ro  screws  of  different  pitches 
cut  on  it,  one  screwing  into  a  fixed  bearing,  and 
the  other  into  a  bearing  free  to  move  too  and  fro. 
Rotary  motion  of  tha  shaft  gives  rectilinear 
motion  to  the  moveable  bearing,  a  distance  eqaal 
to  the  difference  of  pitches,  at  each  revolution, 

67.  Friction  pulley'.  When  the  rim  tarns  in 
tbe  opposite  direction  to  the  arrow,  it  gives 
motion  to  the  shaft  by  means  of  the  pivoted 
eccentric  arms  ;  bnt  when  it  turns  in  the  direc- 
tion of  the  arrow,  the  arms  turn  oo  their  pivots, 
and  the  shaft  is  at  rest.  The  arms  are  held  to  the 
rim  by  springs. 

68.  Cicpularinto  reciprocating  motion  by  means 
of  a  cranK  and  oscillating  rod. 

69.  Continued  rectilinear  movement  of  the 
frame  with  mutilated  racks  gives  an  alternate 
rotary  motion  to  the  spnr-gear. 

70.  Anti-friction  hearing  for  a  pnlley. 

71.  On  vibrating  tbe  lever  to  which  the  two 
pawls  are  attached,  a  nearly  continuous  rectilinear 
motion  is  given  to  the  ratchet-bar. 

72.  Rotary  motion  of  the  bevelled  disc  cam 
gives  a  reciprocating  rectilinear  motion  to  tbe 
rod  bearing  on  its  circumference. 

73.  Rectilinear  into  rectilinear  motion.  When 
the  rods  A  and  B  are  brought  together,  tbe  rods 
C  and  I)  are  thrust  further  apart,  and  vice  versa. 

74.  An  aogine-governor.  The  rise  and  fall 
of  the  balls  E,  are  guided  by  the  parabolic  curved 
arms  B,  on  which  the  anti  fraction  wheels  L  run. 
The  rods  F  connecting  the  wheel  L  with  the 
sleeve  move  it  up  and  down  the  spindle  C  D. 

75.  Rotary  motion  of  the  worm  gives  a  recti- 
linear motion  to  the  rock. 

I  (To  he  e-intinne^.) 


LIEUTF.NANT-GKNERAL    HUTCH1NS<»*S 
PROPOSED  NEW  RAILWAY  SYSTMC 

f>BFTiECTION  will  show  that  conin;(!ftke 
^  wheels  of  railway  carriages  is  so  f^  ira^ 
in  principle  that  it  militates  against  prc^r*  a 
proportion  to  the  extent  of  the  eoninx. 

The  plan  wasoriginalW  <I<.'<j|^Q«t]  inonlifibit 
at  onrres  eentrifngal   fi>iri<    NlioDld  t^  ■>'  t>< 
wheels  higher  on  the  ontrr  rail  tban  MCbiurr, 
and  that  the  wheels  mnnia;;  otm  t^  g"**'^^ 
distance  (the  outer  curve)  .sboald   rutaaf^luTv 
a  larger  diameter  than  th'^  inats  wiestt  moda^ 
over  a  less  distance  (the  i  nner  MM*}*    Tha  in- 
correctness of  this  rea'Ciinj  ia  rnnori  by  the 
fact  that,  owing  to  centrifiitrsi  fcnre,  the  lenieucj 
of  tbe  carriage  is  to  run  in  .i  UngenXval  dinctioti 
(calculated  from  the  oenire  ol   \k«  c«tn*gt>, 
thereby  forcing  the  outer    Icailiug  wheel  against 
the  outer  rail — the  inner  near  wheel  against  the 
inner  rail. 

That    coning  wheels    is   mathematically  op- 
posed to  progression,  and  occosioiis  mooh  *wM 
of  steam  power,  is  manifest  (for  it  is  a  ing  on 
every  carriage)  when  we  consider  that  the  wbedi 
of  all  railway  carriages  conld  be  coned  to  inch 
an  angle  with  the  horizon  that  the  latersl  prai- 
sure  againtt  the  rail  wonid  exceed   the  verticil 
pressure  on  it,  thus  producing  a  jamb,  and  that 
the  lew  the  ani^le  tbe  less  would  be  the  jamb— in 
other  words,  the  less  the  coning  the  less  the  re- 
sistance to    progress.    It   thus  becomes  evident 
that  no  wheel  would  so  little  resist  progress  as 
the  cylindrical. 

With  wheels  coned  merely  to  .an  angle  of  5° 
with    the   horizon,  the    increase    of  draught    = 

W 
0873  — ,  W  representing  tha  weight  of  the  oar- 

8 
riage. 

When  it  carves,  or  from  swaying  to  the  right 
or  left,  the  carriages  shift  to  the  part  cooed  to 
46°  near  the  flange,  the  draught  is  doubled.  Tie 
pressure  (the  horizental  pressure)  vaf(es  as  tbe 
tangent  of  the  angle  that  the  coned  surfi^  mmka 
with  the  horizon.  y 

Moreover,  this  constant  resistance  to  j^fP^** 
from  constant  lateral  pressure  is  yet  furtb^  .^''" 
creased  when  the  carriages,  by  swaying  f  roinli^ 
to  side,  cause  one  wheel  to  run  up  hill,  tbe  otfK. 
site  wheel  down  hill,  thereby  creatinz  jerks  an 
oscillations,  especially  at  high  velocities,  detr' 
mentiU  to  comfort,  and  as  injurious  to  t tie  m  ' 
manent  way  as  to  the  rolling  stock — exacting 
moreover,  unnocesaanr  detnands   QnU*.  eteai' 
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pofrer — "  nnneoMaary  "  becanee  the;  would  not 
be  exacted  by  nnconail  wbeeU. 

These  considentioiu  predispoaed  ns  to  wisb 
■aoceai  to  any  propoeition  for  safely  snbstitnting 
cylindrical  for  eoned  irheeli,  and  we  feel  bonnd 
to  aay  that  we  think  the  inventor  has  deaigned  a 
plan  that  will  be  foond  of  great  advantaRe  to 
fntare  lioee.  By  bis  making  the  carriages  mn 
on  many  wheels,  the  rails  may  be  made  lighter 
than  is  nsoal,  for  it  is  nowhere  strained  by  a 
Rraatwright  on  any  one  spot,  and  by  his  giving 
(s*  shown  on  the  curved  line  of  rail,  Fig.  2  in 
the  woodcut)  an  inciaased  breadth  to  the  central 
wheels,  proportionate  to  the  sererity  of  the 
earre,  earriagea  can  traTal  at  the  greatest  speed 
roond  a  cirele  whoae  radius  (as  is  well  exempli- 
fied in  a  model  he  baa  made)  little  exceeds  their 
wheel  base— for  the  outer  edge  of  the  broad 
wheels  is  at  the  sererest  ourves  supported  by  the 
rail,  thus  ensnring  safety  by  yirtnally  enlargiog 
the  base.  In  other  words,  the  more  centrifngal 
force  acts  npon  the  carriage,  the  wider  is  Uie 
put  of  the  baae  which  reeists  its  displacement, 

tn>e  chord  (movable)  of  the  curve  may  be  re- 
^rded'as  the  true  rigid  wheel  base  of  the  car- 
riage. AH  tbe  axles  of  the  wheels  are  at  right 
angles  to  the  chord,  and  in  every  instance  half 
the  breadth  of  each  wheel  equals  iu  length  the 
part  of  the  line,  in  the  ^vertical  plane  of  the 
axle,  Intercepted  between  the  chord  and  the  arc. 
To  the  fM  breadth  must  t>e  added,  as  before 
stated,  tbe  br«wlth  of  the  rail,  and  about  lin. 
for«'pUy."' 


To  ascertain  the  exact  breadth  of  the  wheels, 
let  the  breadth  of  half  the  axles  of  the  w veral 
wheels  (exclusive  of  the  allowance  for  width  of 
rail  and  "  play  "Y  be  respectively  represented  bv 
D  D,  D|„  Ac.,  placed  respectively  at  diatani^  C 
C|  Cii,  tec.,  from  the  centre  of  the  chord  (the 
centre  of  the  wheel  base). 

Let  G  represent  the  width  of  the  gauge, 
R  represent  the  radius  of  the  cnrve  of  rail. 

Then  

D  =^/C'  —  Ri(R  —  G) 
Di=  v'C,'  — B»— (B  — G) 

D     =  v'C„'K'  — (R  —  G) 
&a.,        &o.,        &c. 

Only  the  wheel  base  (the  chord)  lying  within 
tbe  curve  has  been  spoken  of.  It  is  evident  that 
the  wheel  base  can  he  extended  at  both  ends  on 
the  prolongation  of  the  chord  beyond  the  curve. 
Wheels  placed  on  this  prolongation  prevent  any 
overhang.  .  The  less  abrupt  the  curves  the 
greater  might  be  the  number  uf  wheels. 

It  is  mathematically  oorrect  that,  regarding 
the  part  of  the  radius  intercepted  between  tbe 
centre  of  the  chord  and  tbe  are  as  unity  of  any 
measure,  tbe  diameter  of  the  circle  is  equal  to 
the  eqnare  of  half  the  chord  expressed  in  tbe 
same  measure  plus  I. 

The  breadtli  g^ven  to  the  wheels  would  not 
lead  to  increased  width  at  cuttings.  At  extremely 
severe  curves  the  rail  would  be  laid  down  close 
to  the  outer  edge  of  tbe  curve.    With  the  curves 


of  the  ordinary  radius  of  20  chains,  Ihe  breadth 
of  the  broadest  wheels  needs  be  no  more  then  tiin 
beside  the  width  of  rail  and  the  usual  inch 
for  "play."  The  projection  of  the  broadist 
wheel  outside  the  rails  could  never  excted 
3jin. 

The  leas  aoute  the  sharpest  curve,  the  lets 
need  be  the  width  given  to  the  wheels,  and  the 
greater  might  be  the  length  assigned  to  the  wheel 
base  within  the  curve,  as  well  as  without  the 
curve. 

The  oonstmetor  of  the  locomotive  wonld  have 
to  devise  a  somewhat  different  arrangement  than 
is  usual  for  some  of  its  parts,  but  one  quite 
feasible,  to  give  room  for  the  wide  tires  of  the 
central  wheels.  It  would  be  simpler  Uian  any 
double  "  bogie "  carriage,  from  all  the  axles 
being  parallel. 

The  parallelism  of  the  axlee  wonld  never  have 
been  found  objectionable  had  it  not  beoi  for  the 
coning,  and  the  grinding  of  the  flanges  against 
the  rails.  In  many  countries  the  whole  of  tbe 
common  carts  still  continue  a  fixture  to  the  axle, 
yet  with  heavy  loads  tbey  asaily  turn  comers 
where  the  outer  wheel  has  to  travel  over  a  space 
many  times  exceeding  the  distance  traversed  by 
tbe  inner.  With  tbe  very  unusual  sharp  curte 
of  a  6  chain  radius  (110  yards) measured  from  the 
outer  wall — in  a  curve  of  \  of  a  circle — the  gauge 
being  4)ft  between  the  centre  of  the  rai^  the 
onter  wheels  only  run  over  2-3662  yards  mere 
than  the  inner.  Manifestly,  therefore,  tbe  evil 
arising  from  tbe  difference  in  travel  of  the  wheels 
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of    unflaoged  (^liadrical   wljeeU  is  more  i(na> 
ginarj  than  real. 

When  a  canrtaf^  is  stationary,  the  perpen- 
dicnlar  line  in  tbe  vertical  central  longitodinal 
plane  of  the  axle  intercepted  between  tbe  point 
uf  contact  of  tte  cylindrical  wheel:  with  the  rail, 
nay  be  reganlsd  as  the  »poke  of  a  wheel  (tk« 
spuke  on  which  the  carriage  rests).  Daring  one 
rc%'i'>lution  of  the  wheel  such  imaginary  spokes 
are  endless  ia  nnmbw — ever  of  t^e  saora  length 
in  cylindrical  whasb,  b«  si£  aiinunurl/  Tarfaas 
IcnRth  in  conwl  wbecfs;  tcs  trefl  Us  of  •»r}!«g 
inclination  from  {h»  fcrp^bflraln',  aeasidiitf  to 
the  degfree  of  ooniog. 

TbMd  points  ai  contact  (especially  on  the  in 
veotor's  suggested  light,  deep,  nnrow  roils)  most 
be  very  small,  therefore  the  change  of  the  im 
aginary  spokes  from  tb^  one  plane  at  right 
uigles  to  the  axle,  to  the  unresisted  spiral  rota- 
~  tion  necessary  when  the  direction  of  the  rail 
niters,  cannot  retard  the  rotation  of  the  wheel 
(cannot  retard  progress),  for  each  saccessive  spoke 
still  rerolres  in  its  own  plane  at  right  angle*  to 
the  axle.  (>■  straight  iinei  of  rail,  and  at 
regular  enrres,  til  the  imaginary  vertical  axles 
of  each  wheel  roMte  .in  one  plane  over  at  ri^t 
ancles  to  the  axle. 

The  10  pair  of  «&flela  shown  (Fig  I)  in  the 
representdtion  of  tfca  loemative  (which  is  about 
doable  the  ordinary  lengtli)  arc  driving  wheels — 
all  have  tbe  same  diameter,  and  all  the  pistons 
'the  some  travel  The  area  of  the  piston  of  the 
central  cylinder  ia  of  coiuse  about  J  larger  than 
the  pistons  of  the  cylinders  at  the  extremities,  as 
it  drives  4  pair  of  wheels — the  others  only  3  pair. 
Shonld  there  be  a  practical  dif£calty,  which  is  not 
apprehended  in  ■"'^^rg  the  one  piston  (with  ila 
doable  rod)  bodl  pnTl  aad  tfarost,  and  tbe  i 
pair  of  wheels  work  hannoniously  togetfaar, 
there  might  b«  l«si  pistons  in  one  cylinderi  or 
two  cylinders. 

As  regards  prvgnssion,  it  seems  nndeniakie 
that  cylindrical  irhieclg  must  demand  less  haahare 
than  coned,  whatket  or  not  they  be  arranged  m 
"  bogie  "  fnunt%  sad  the  inventor  retains  them 
on  the  line  by  ombm  as  little  opposed  to  progpress 
as  can  be  imagitieA— viz.,  by  guide  wheels  that 
have  no  other  6aty  to  perform  than,  on  a  straight 
line,  to  occasiotmHy  touch  and  rotate  in  a  vertical 
plane  against  the  vertical  side  of  the  rail,  and  at 
carves  to  act  agaiwt  the  side  in  the  direct  mm- 
uer  that  the  cytiadrienl  sopporting  wheels  ael  on 
the  appar  anrf^. 

Tbeae  deepiy-danged  giiide  wheels  (Fig.  8)  are 
placed  at  toe  extremities  of  the  wheel  base 
(within  the  carve),  and  sustain  no  more  of  the 
weight  of  tte  carriage  than  snfSeas,  by  means 
of  a  sortir„s8  toifress  them  down,  titat  however 
sadden  may  k»  a^ptinkiog  ia  tka  rail,  the  wheels 
follow  it,aadeaaaa*g8t£i)fia(ieii.  'naoaghaiori^ 
zontal  nranameat  (eqpal  to  tba  extent  re<{ai<ed  by 
the  sevarast  crirre^  dny,  laodilr  adjust  tlienMar««g 
to  ths  coana  of  the  rail,  for  the  great  length  of 
the  stem  (playing  in  the  tube  strongly  fixed  to 
the  carriage)  saves  them  from  any  severe  lateral 
pressure  at  top.  In  cases  of  difficulty  this 
wheel  seems  moeh  safer  than  the  ordinary  wheel, 
wbicfa,  owing  to  the  ooniag,  has  a  bias  to  ran 
upwaids  over  the  mil. 

The  wheels  i  and  t  are  supposed  to  have 
flanges,  which,  however,  are  never  called  upon  to 
act  unless  throngh  some  unlikely  chance  the 
guide  wheels  should  get  out  of  order,  when  as 
regards  safety  the  carriage  Would  be  on  b  par 
with  those  now  nmaiog. 

Tt  is  erident  that  tbe  dimimrtion'  of  haulage, 
consequent  on  the  employment  of  cylindrical  un- 
flaoged  wheels  solely  to  support,  and  of  gnlde 
wheels  soleiy  to  direct,  must  effect  a  vahtable 
saving  of,  steam  for  the  aubstitntion  is  made  in 
every  olass  of  carriage. 

The  inventor  says  that  the  eorroctnew  of  tbe 
principle  would  be  inexpensively  tested  on  any 
line  by  firmly  joining  three  passenger  carriages 
togatfaer  snpported  onooeonod  wheels,  and  fixing 
vertical  g^de>heels  (Fig.  8)  at  the  points  of 
junction.  Tbia  triple  oarriose  to  be  connected 
with  the  adjoining  by  the  bnffor  bar  described  in 
the  patent. 

The  inventor  has  designed  other  gnide  wheels 
(Fiff.'  9),  which  lie  in  a  plane  inclined  to  the 
liorimn,  and  loadily  pass  through  the  openings  at 
guard  rails  and  switches,  but  we  are  of  opinion 
that  the  vertical  will  be  the  most  liked. 

Tbe  roavrvoiis  containiog  a  labricant  are 
marked  t.    . 

It  is  part  of  Ute  proposed  system  that  ths  rails 
on  aicep  inclines  shall  ha  of  great  breadth,  and  that 
tiio  frietian  (holding  power)  between  tiiem  and 


tbe  broad  wheels  shall  be  farther  increased  by  a 
constant  escape  of  sand  between  their  sarfases 
during  ascents. 

As  the  carriages  run  either  end  foremost,  should 
it  so  happen  in  a  line  of  railway  that  all  the  sharpest 
carves  between  the  two  termini  btni  the  saiM 
way,  it  evidently  wonid  diminish  the  width  necaa- 
sary  for  the  broad  wheels,  wet«  the  wheels  so 
fixed  to  the  ckrriages  that,  when  running  on  a 
straight  Kae,  the.'oentre  of  the  wheels  would  not  be 
on  tha  xaS,  bat  lie  a  little  ontside  of  it  tawaids 
tftafsMsflf  the  rail  where  the  princi|wt  i  ■  tm 

lb^M.S     _^.A_.K.^A_ 

DCTxcr  ssnwanis. 

The  Cannes  on  most  of  tbe  railways  fa»  England 
are  so  wide  that  (withoat  altering  th«  rails),  by 
giving  ths  proposed  siMHissal  breadth  to  the 
wheels,  a  greatly  increased  length  could  be  easily 
given  to  all  the  carriages,  thsrafore  to  the  Ixnler, 
with  a  central  fire,  consequently  augmented 
steam  power  to  tbe  locomotive  ;  besides  the  in- 
creased holding  power  acquired  by  being  enabled 
to  placa  a  greatly  iaeraased  weight  over  tbe  many 
driving  wheels,  and  so  naking  every  loeomotive 
a  tank  cn^iim. 

the  working  portion  of  fbsloaomotive  toward* 
the  centra  aad  nar  caald  b*  eoverad  is  to  pre- 
vent injoiy  from  dust,  not  that  it  injures  the 
maehiosry  of  the  Faiiiie,  thoogh  its  parts  are 
more  complicated. 

As  nearly  it900<K)Ofi(»  kata  bam  Mtpended 
oa  railways  ia  the  United  Kingdom,  we  eaftnot 
think,  k>wever  great  asght  be  any  suggested 
improvements,  that  a  rapid  change  would  be 
made  in  a  system  on  which  sach  vast  sums  have 
been  spent.  Wo  are,  however,  mistaken  if  the 
present  proposal  be  not  gradually  adopted  in 
tins  esiBBtry,  and  if  those  on  whom  will  devolve 
the  responsibility  of  constructing  f-^tn  lines 
abroad,  ia  the  most  safe,  economical,  Mt  durable 
manner  do  not  follow  a  plan  which  w«  hold  i»  be 
correct  ia  principle,  and  may  be  improved  oa  in 
the  minor  details.  It  is  as  ^fUeabls  to  tkr 
narrowest  as  to  the  widest  gaugnysod  as  it  gives 
the  moans  of  ascending  verj'  4tep  gradients^ 
and  turning  the  sharpest  curv«a^  there  are  few 
countries  where  the  rails  could'  ast  be  laid  down 
as  a  surface  line. 
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H  ms  gaiM  W  flur  weight  snp] 
wbeelii. 

K  11'  the  eonal  resUtances  at  the  points  of  contact 
of  the  coned  wheels  with  tlie  rails,  which  will  be 
perpendicular  to  the  Barface  ol  the  ooned  irlieels.  It 
la  evident  that  these  threo  forces  (\V  K  and  K')  keep 
the  system  at  rest.  Thorefare  the  dtreotioaot  tbone 
three  fvroes  will  meet  In  a  poinU 

Produce  them  to  meet  in  C 
Then 

B       tin.  B'  C  W  ' 


W      »ln.  RGB' 
Or,  if  we  call  tlie  angle  the  coned  wheel  makes  with 
the  horizon  ff 

B      sio.(l8>  _  $r)  fln.e 

—  = .-.»= W       (1) 

IT      sin.  (g  4.  0)  sin.  2  9 

As  the  pressure  on  the  rail  Is  erjaal  to  the  ruslstanco 
of  the  rail,  wo  have  R  as  the  prc'8iiuro  on  the  rail. 
Now  to  flud  the  horizontal  pressore  I'  (t'lsf.  -) 
It  is  evident  that  the  angle  between 
F  aad  B  =  «0°  —  ©■ 
.-.  P  =  H  COS.  90°-  0- 

=  U  sin.  $ 
Eubstitaliug  It,  value  from  (1)  we  bava 

Biu.ae' 

I>  = w 

sin.  2  $ 
sin.!<9 
Bin.  0  cos.  9 


(2) 


W 

and  SB  —  is  a  constant,  the  value  of  P  varies  with  the 

a 
value  a(  tan.  i) 
II  e  -O,  that  is,  If  tl)e  wheel  be  cylindrical 


TV 
P  =  tan.— 

W 
=  0-  =  0 

2 
that  is,  there  is  no  horiiontal  presaare. 

If  0  =  00°,  that  is.  If  tlie  wheU  ware  simply  ver- 
tiaal,  and  had  no  horizontal  Borfaee  (in  imaginary 
caas) 

'  P  =  tanwo  — 
2 
W 


•»ari*.  fflwlmstsaatalvMMMaisbtefis. 
If  9  =  46°,  Uat  Is  to  say,  the  wkeel  Be  oeasd  b>4t» 
W 
V  =  VfrnVSP  — 
2 

\r    w 

=  1  X  —  =  — 
2        2 
that  is,  the  horizontal  would  equal  the  vertical  pres- 
sure. 
1x9=  50 

W 
P  =  taaSP- 
2 
W 
=  ■0873  — 
2 
Thus  it  is  dear,  that  the  borizontal  presatue  varies 
*a  the  tant^nt  of  the  angle  that  tlia  eoned  aorfnce 
nakea  with  the  horlion. 
6  chain  radius  =  IIU  yards 
Bfam.  yards.       yards. 

22»  X  .')'141«  =  691152.  length  of  outer  circle, 
air  X  3-U16  =  881-7272,  lo^thof  iBaarefarle. 

Dinsrenoe      »'42t8 
S4^W 
and =  2-SS63  is  the  difference  la  length  be- 


tween ■  quarter  of  the  two  eirclea 


W.  N.  II. 


COLOUB  AND  COLOKTB  BLINDNESS. 

BT     "OMI«>t>»r* 

(Continued  fr«M  page  122.) 

IN  the  undiJatoiy  Aaory  of  light,.  dUbrence  of 
colour  is  aocoiMad  for  by  tb»  frequency 
of  the  vibrations,  Crtta   munbor  of  impulses 
1  made  on  our  nerves  in  afiMMSnaaby  the  ethereal 
molecules  next  in  contaet  uMl  Mtem,  precisely 
as  in  the  doctrine  of  SMMA  Mm  AMq,uenoy  of  the 
aerial  pulses,  or  the  nuMlMraf  Menaaions  to  and 
from  its  point  of  rest  made   by  each  molecule 
of  tbe  air,  determines  the  pitch  or  note.*    The 
shortest  wave  produces  violet  light ;  the  lon^gt^t, 
red.    Sir  Jobn  Hssaehel  has  eomposed  the  MSfw- 
ing  table,  ia  wfaiok  he  gives  the  lengthy  and  the 
rapidity  of  tks  eolouied  rays  of  the  ^eotrum , 
assuming  the   velocity   of  Ii(^  to  be  192,000 
nnies  per  sassnet : — 


Length 
of  loml- 


ray. 


Red 

Orange  . 
Yellow  . 
Greeu  . 
Blue 
Indigo  . 
VIolM    . 


Ksi 
ot 

ratlone  ia 
an  iuch. 


Bhnabsr  el  nndo- 
EaH^nfV  second . 


39180 
4I6I0 
MCOO 
i?4e« 

sino 

H«70 
t7«90 


447  mils,  of  mils 
BOB 

677  .. 

022 
fi5« 
0*0  ,, 


rays  In 

in  parts 

of  an 

inch. 

0-000(Wj5 
O'06fl0t!40 
0'0000227 

owwaii 

0-0000100 
0-00001S5 
0.0000174 

From  this  table  we  see  that  the  sensibility  ot 
the  eye  is  confined  within  much  narrower  limits 
than  that  of  the  ear,  the  ratio  of  the  extreme  vi- 
brations being  nearly  1-5S  :  1,  and  therefore  Isss 
than  an  oetave,  awd  about  equal  to  a  minor  sixth. 
That  man  should  be  able  to  measure  with  cer» 
tainty  such  minute  portions  of  space  and  time  is 
not  a  liuia  wondasful,  ior  it  may  be  observed, 
whatever  themy  of  li^tw«  adi^t,  these  perinda, 
and  these  spsoes,  have  a  rtal  easittenm,  being  in 
ihct  deduced  by  Newton  f^m  direct  measure- 
ments, and  involving  nothing  hypothetical,  but 
the  names  here  given  them.  What  marreUoos 
meehanism  must  pervade  Nature,  to  see  in  the 
flashing  of  an  eye  the  innuuerable  and  varying 
hues  with  which  the  earth  is  carpeted,  the  birds 
gorgeously  plumed,  and  that  distinguishes  the 
races  of  animals  and  man ! 

But  an  acute  discrimination  of  colours  is  not 
given  to  all  alike,  and  we  do  not  speak  here  of 
the  effect  that  education  in  colour  produces  on 
the  eye,  but  the  natural  inability  that  exists  with 


*  81r  John  Hersebel  art,  "  Of  Light,"  in  the  "Kncy. 
Metrop."  » 
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rome  indiridDals  ,to  drtrct  cerUia  colour*,  and 
whicfa  no  MDOunt  of  i  duoation,  or  acquaintance 
iri  h  colour,  will  entirely  obliterate.  Among 
luSenm  from  colour  blindneis,  a  'wide  T>Df;e  of 
relatire  degrees  of  inappreciation  to  colour 
exists.  The  first,  and  the  most  serere  case,  ia 
fortunately  rare.  It  occurs  when  the  sufferer 
enx  discriminate  between  no  two  colours ;  when 
the  entire  spectrum  such  as  we  have  described 
arising  from  the  decomposition  of  light  by  a 
prism  presents  nisT«ly  gradations  of  light  and 
•hade,  of  black  and  white.  In  Taylor's  "Scientific 
Memoirs,"  1846,  Beveral  cases  of  this  strongest 
form  of  what  is  properly  called  colour  bUndnsss 
are  placed  on  record,  some  of  which  we  shall 
quote  in  the  saqueL  Another  form  in  which 
colour  blindltes*  (and  herd  the  term  is  inappro- 
priately applied)  mantfeite  itself  is  oonstitnted 
by  an  inability  to  discrimtnate  between  the 
nicer  shades  of  the  more  composite  colours,  cueh 
as  browns,  greys,  and  neutral  tints,  and  tiiere 
exists  a  laat  okas,  with  whom  it  ie  diffisalt  to 
distinguish  between  the  primary  colours,  red, 
blue,  and  yellow,  or  between  these  and  secondary 
colours. 

When  we  speak  of  the  exiatenoe'of  an  eye, 
perfectly  formed,  that  was  totally  incapable  ef 
detecting  any  dilTereooe  in  ooloort  and  with 
whom  all  colours  resolved  tbemselres  into  inter- 
mediate shades  between  black  and  white,  we  do 
not  mean  to  be  understood  that  perfect  achroma- 
tism has  erer  been  met  with.  The  subject  has 
nerer  been  trMtod  with  that  care  by  medical 
men  to  enable  us  to  assert  that  any  e^e,  per- 
fectly formed,  i*  under  all  circumstances  msensi- 
tire  to  colour.  The  apparatus  for  polarising 
light  has  enabled  the  philosopher  to  praduce  the 
most  brilliant  and  purest  tints,  and  till  an  eye 
has  been  subjeoted  to  every  teetthat  can  be  sug- 
gested shall  we  he  warranted  in  asserting  that 
a  case  of  absolute  achromatism  has  been  |>ro- 
duced  ?  "  And  eren  if  a  hmnsn  eye  were  altogetkar 
unimpresaible  to  colour,  it  seems  exceedingly 
doubtful  whether  we  should  be  able  to  discoier 
that  it  wsaso.  We  hare  it  not  in  our  power  to 
subject  an  eye  simply  to  tiae  infloenoe  of  ooUmr. 
Every  luminous  ray  is  a  handle  of  colour-giving, 
heat-giving,  and  dumictil  or  aetinio  rays, 
mingled  in  unequal  yropmtion.  Each  colour 
my,  therefore,  oanies  with  it  to  the  retina  a  dif- 
f  rent  uinuliai  of  heat  rays  and  ebamieal  rays. 
Thus,  if  for  limplioity'a  sake,  we  assuiae  only 
three  colours  to  exist,  red,  blue,  and  yellosr.then 
the  red  n^  of  the  spectrum  is,  in  rrality,  when 
tried  by  file  thermometer,  much  hotter  than  the 
blue  or  TflUow.  The  blue,  which  is  the  coldest 
and  danast  of  the  three  primary  colours,  greatly 
excels  the  red  and  yellow  in  the  number  of 
chemical  rays  which  accompany  it,  whilst  the 
yellow,  which  is  totally  destitute  of  such  rays,  and 
contains  very  few  heat  rays,  must  necessarily 
consist  almost  entirely  of  colour  rays,  and  farther 
excels  red  and  blue  in  luminosity.  The  retina, 
accordingly,  in  so  &r  as  it  is  affected  by  heat, 
•rill  be  most  influenoed  by  the  red  ray,  in  so  far 
as  it  is  titseeptible  of  chemical  diange,  hy  the 
Ua«  say ;  and  in  so  far  as  It  is  in£kenoad  by 
luaaiaoaity  by  the  yellow  [lay,  apart  from  the 
•peeial  imprMsions  made  upon  it  by  eooh  ray  in 
virtne  of  the  ooloar."  When,  therefore,  we  asliL 
any  ane  to  gsae  at  a  rainbow,  and  tell  us  what 
he  sees  in  it,  ws  ask  him  to  report  on  a  series  of 
eomplecc  sensations,  to  the  production  of  which 
the  brightness,  heat,  colour,  and  efaemical  force 
present  in  the  light  by  which  he  sees  it,  all  do, 
or  at  least  may,  contribute.*  It  ia  not  probable, 
therefore,  that  if  -we  were  to  paint  a  rainbow  in 
streaks  of  black  and  white  paint  mixed  in  due 
proportion,  that  we  should  be  able  to  reproduce 
before  a  colour-blind  person  the  exact  effect 
tiiata  rainbow  presents  to  him,  because  there 
might  be  a  certain  chemical  quantity  wanting, 
which  in  the  original  rainbow  produces  an  im- 
pression on  the  eye  of  the  oolonr-blind, 
though  it  is  not  such  an  impression  as  is  pro 
duced  on  a  normal  eye  hy  colour.  For  instanse, 
Mr.  Pole,  whose  eye  is  undoubtedly  blind  i» 
rod,  and  who  distinctly  asserts  that  "there  is  a 
hue  of  red  which  to  me  is  colourless,"  could  not 
form  a  red  by  merely  mixing  black  and  white  in 
due  proportions,  but  who  to  make  red  mixed  one 
part  of  lampblack  vrith  five  or  six  of  ehropte 
yellorc,  so  as  to  darken  it  to  the  required  tone. 
Carmine  to  his  eye  was  produced  by  mixing  nine 
parts  of  lampbloek  with  one  of  chrome  yelUno. 


Dr.  O.  TTiUoa  on  "Colonr  Bllodneu." 


A  peculiarity  is  often  noticeable  in  the  colour* 
blind,  by  the  ease  with  which  they  can  detect 
objects  assisted  by  the  least  possible  light,  A 
ease  is  ntentioned  in  Wartmann's  paper  on  the 
OolouikSlind,  of  a  woman  who  could  deteot  no 
differenoe  of  colour  in  the  prismatic  spectrum, 
and  jiet  oould  read  a  book  in  a  completely  dark- 
SBsAjoom.  This  may  be  acconnted  for  by  sup- 
posing that  the  perception  of  different  coloured 
tints  to  a  normal  eye  induces  a  certain  amount 
of  iatigae  to  the  retina,  and  renders  it  less  sensi- 
tire  to  ftint  light,  from  which  the  colour-blind 
are  free.  Nor  is  it  to  be  supposed  that  in  eases 
where  •  normal  eye  perceives  an  object  by  the 
difference  of  colour  from  the  objects  surrounding 
it,  that  a  colour  blind  eye  sees  the  object  of  a 
smaller  sixe.  For  instance,  in  the  spectrum 
Uuusm  ^ipon  a  white  screen,  a  normal  eye  is 
sensAle  to  its  appearance  by  the  variation  of 
colour,  from  the  red  extremity  to  the  violet ;  to 
the  aidour-blind  tbe  spectrum  is  equally  long 
andiferfeot  in  every  particular  except  colour, 
andtttie  eye  is  made  sensible  of  its  existence  by 
the  4tUBamit  degree  of  Illumination  that  each 
oolav  presents,  and  if  the  colour-blind  person 
had'OPTsn  'to  ilkase  different  shades  the  terms 
red,'Mi>e,  gieeo,  Jte.,  it  would  be  impossible  to 
disaster,  fram  tos  .description  of  what  the  spec- 
trum presented,  that  he  was  a  sufferer  from 
colour  blindness.  This  fact  is  particularly  shown 
by  the  description  of  tbe  spectrum  by  persons 
affected  with  colour-blindness  in  the  second 
degree,  that  is,  when  two  colours  present  pre- 
cisely the  same  appearance,  so  that  one  colour 
cannot  be  detected  from  the  other.  Dalton  was 
very  particular  on  this  point.  The  spectrum  ap- 
peared as  long  to  him  as  it  did  to  Sir  Davtd 
Brewster,  only  Dalton  saw  one  colour  twice 
over.  An  instance  of  this  severe  deprivation  of 
sensitiveness  to  colour  is  described  in  the 
"Philosophical  Transastions "  for  1777,  in  a 
letter  from  a  Mr.  Euddart  to  Br.  Priestley.  The 
subject  was  a  shoemaker,  named  Harris,  living  in 
Cumberland.  Tbe  following  is  the  account  he 
.gives  of  himself : — "  That  he  had  reason  to  be- 
Ueve  other  persons  saw  something  in  objects 
<*)uch  he  ooold  not  see ;  that  their  language  ap- 
peared to  mark  qualities  with  precision  and  con- 
adaaoe,  which  he  oould  only  guess  at  with  hesi- 
tetion,  and  frequantly  with  error.  His  first  sus- 
pitton  of  this  arose  when  he  was  about  four  years 
old.  Having,  ijy  aooidant,  ioond  in  the  street  a 
eUld's  stocking,  he  oarried  it  to  a  neighbouring 
heoae  to  inquire  for  the  owner  ;  he  observed  that 
the  people  callsd  it  a  red  stocking,  though  he 
did  not  undeistaad  why  people  gave  it  that  de- 
naoiinationtashe  himself  thought  it  completely 
desorikad  hy  being  called  a  stocking.  This  cir- 
cumstance, however,  remained  on  his  memory, 
and,  together  with  subsequent  observations,  led 
him  to  a  knowledge  of  his  defect.  He  also  ob- 
served that  when  young,  other  children  oould  dit  - 
com  cherries  on  a  tree  by  some  pretended  dif- 
ference of  colour,  though  he  oould  only  dis- 
tinguish them  from  the  leaves  by   the  difler- 

ence  of  their   size  and  shape I 

believe  he  never  could  do  more  than  guett  the 
name  of  any  colour,  yet  he  could  distinguish 
white  from  black,  or  black  from  any  whito  or 
bright  colour.  In  general,  colours  of  an  equal 
degree  of  brightness,  however  they  might  other- 
wise diSer,  he  confounded  together."  *  There  can 
be  little  doubt  but  that  this  is  one  of  the  few  reli- 
able eases  of  a  complete  insensibility  to  colour, 
and  it  Is  also  related  in  the  nauatiTe  of  Mr.  Hud- 
dart,  that  this  man  had  two  brothers  similarly 
affected,  and  two  other  brothers  and  two  sisters 
whose  vision  presented  do  peculiarities.  The  fact 
of  this  defaot  manifesting  itself  in  more  than  one 
member  of  a  family  is  not  unoomraon  ;  and  there 
is  an  instance  of  a  gentleman  who  had  aeventeen 
rel^ons  that  suffered  more  or  less  &«m  this 
false  vision,  and  often  it  appears  that  only  the 
male  members  of  a  family  exhibit  this  pecu- 
liarity. Indeed,  the  phenomena  is  much  rarer 
among  females  than  among  malss,  aad  our  in- 

Senuito^  may  be  tortured  to  aooaunt  for  this  fact, 
t  is  howevai  certain,  fr«m  the  fkcts  that  Dr. 
Wilson  ooUsoted,  tkat  when  a  ilemale  ia  marked 
by  this  peculiarity  she  exerts  herself  to  tbentter- 
moet  to  hide  it,  which  render  statistics  oon- 
ceming  fomale  eolonr-biindueas  very  difficult  to 
aoonrately  asesrtain,  and  lead  us  to  suppose  that 
the  number  is  less  than  is  really  the  faet. 
Mr.    Inglis,  of  Edinburgh,  reports  a  rather 


amusing  case  of  total  colour  blindness  in  the 
person  of  a  home  painter  :  "  The  explanation 
of  his  proseeuting  a  calling  tor  whirii  apparently 
he  was  so  unfit  is  found  in  the  faet  that  he  was 
sn  excellent  draughtsman,  with  a  god&  eye  for 
form,  and  skilful  in  desigqing.  He  trusted  to 
his  Wife  to  kaep  him  right  in  mixing  and  selectine 
bis  colours.  On  one  occasion  when  she  was  oat 
of  the  way,  and  workmen  were  scarce,  be  took  a 
part  himself  in  painting  a  public  buUdisa,  which 
he  had  been  employed  to  put  in  order.  He  mixed 
theeoloars  himself,  and  believed  that  he  bad 
produced  a  itrnc  tint,  with  whioh  he  proceeded 
to  colour  the  walls.  After  he  bod  gone  over 
some  square  yards,  he  was  ioformsd  that  he  was 
painting  the  building  blue. "  * 

The  second  division  that  we  have  made  among 
colour-blind  people  is  marked  by  the  inability  to 
discriminato  between  the  nioer  shades  of  the 
more  oomposito  colours,  and  this  class  compre- 
hends a  for  greater  number  of  subjects  than 
'either  the  first  or  Isst.  In  this  class  the  misoom- 
prahansioa  of  colour  is  on#iif  degree,  and  not  of 
totality,  and  Dr.  Wilson  remarks  that  this  defect 
seems  to  be  rather  the  role  than  the  exception — at 
least  among  the  male  sex  of  this  country.  A 
dsfeot  of  vision  of  this  nature  is  probably  to  be 
overeame  in  some  degree  by  edaoatios,  and  con- 
tinual attention  to  oolour.  The  inability  to  name 
a  colonr  does  not  necessarily  prove  that  the  dif- 
ference of  the  colour  from  any  other  is  not 
marked  on  tbe  retina.  The  soanty  nomenclature 
employed  by  men  generally  in  describing  colour 
might  lead  one  to  suppose  that  they  appreciated 
'far  fewer  shades  of  colour  than  is  actually  the 
case.  Even  educated  men  are  to  be  found  who 
would  call  scarlet  crimson,  and  magenta  indis- 
criminately  red,  although  they  would  be  distinctly 
a'wars  of  diflbrenee  between  the  colours  arranged 
side  by  side.  To  judge,  therefore,  by  the  inability 
to  name  ooleuis,  we  should  conclude  that  oolonr- 
blindness  was  much  more  common  than  it  fortu- 
nately is.  In  testing,  therefore,  for  this  slight 
degree  of  non-discernment  of  colour,  it  is  neces- 
sary to  dispense  with  names  of  tints.  Qive  to  a 
person  a  number  of  squares  of  cloth,  or  skeins  of 
wool,  and  request  him  to  arrange  them  so  that 
all  of  the  same  colonr  and  shade  may  be  placed 
together,  in  gradual  succession  from  dark  to  light. 
We  ourselves  have  submitted  this  test  to  many  of 
our  acquainlancp, !  and  our  experience  is  very 
similar  to  that  of  Dr.  Wilson.  Matiy  will  have 
no  difficulty  in  arranging  tbe  fall  bright  tints  of 
the  primary  and  secondary  colonrs,  but  when 
the  fainter  tints  come  to  be  arranged,  great  hesi- 
tation will  be  often  evidenced  as  to  which  bnndle 
they  ought  to  be  placed  in.  Tbe  most  freqnent 
mistakes  pocnr  in  blue  and  greoo  (of  course  the 
tost  is  made  ia  foil  daylight),  while  pink  and  pale 
bine  are  a  stumbling  block  to  many  who  am  able 
to  arrange  all  the  other  shades,  and  tbe  pink  and 
pale  yellow  are  often  intercbaogetl.  "In  truth 
we  are  all  by  birth,  oolom -blind  to  some  extent, 
and  painters  know  hov  long  it  is  before  the 
most  susceptible  eye  acquires  its  maximum  sensi- 
bility to  colonr." 

For  the  general  purposes  of  life,  the  slight 
error  in  the  discernment  of  colour  that  this  class 
exhibits  is  not  likely  to  produce  any  very  ill 
effect ;  not  so,  however,  in  the  third  and  last  divi- 
sion, in  which  the  sufferers  see  no  difference  be- 
tween the  primary  colours,  red,  blue,  and  yellow, 
or  between  these  and  secondary  colnors,  or  where 
the  difference  la  so  slightly  marked  that  ho&ita- 
tion  and  confusion  between  these  colours  exist  in 
the  mind  of  the  beholder.  Dr.  Wilson  has  de- 
voted a  large  portion  of  his  book  to  the  considera- 
tion ot  circumstances  in  which  cdlour  is  maAe  to 
convey  a  certain  amonnt  of  information  to  the 
mind,  as  in  the  case  of  railway  signals  and  ships' 
lights.  It  is  an  uqfortauate  circumstance  that, 
in  the  case  of  people  who  confound  colours,  red 
and  green  are  the  two  colours  that  most  often 
present  a  similar  appearance  t.o  the  eye,  and  the 
importance  of  yiese  two  colours  in  railway  sig- 
nalling is  well  known,  and  Dr.  Wilson  wisely 
doubts,  considering  the  general  prevalence  of 
colour  blindness,  but  that  among  the  army  of 
guards  and  signalmen  of  this  country  and  the 
continent  some  cases  may  be  found  where  the  dif- 
ference of  red  and  green  oanaot  be  detected,  and 
the  danger  of  travelling  is  consequently  increased. 
To  those  who  are  interested  ill  the  question  wo 
recommend  his  book,  where  they  will  find  many 
amnaing  and  instructive  pages. 

(To  be  continutd.) 


•  "  Fhllosophlcal  Transactions,"  1777. 


•  Or.  Wilson,  Op.  Clt. 
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DRESSING    MILLSTONES    WITH    THE 
DIAMOND  OE  "BOBT." 

.  (ConlinMed  from  page  128.^ 

THE  first  who  appeam  to  hare  thonght  that 
the  action  by  which  the  elxsier  prodncea  a 
rectilinear  crack  along  the  surface  of  glass  with 
his  diamond  might  he  aTailed  of  for  prodncing  a 
series  of  fine  grooves  or  cracks  on  the  snrface  of 
a  millstone,  sa  as  t-)  fnrm  a  snitable  dress  tbercon, 
was  D.  M.  Childs,  of  Rochester,  United  States, 
and  a  patent  was  obtained  for  his  indention  in 
this  coantry  by  A.  B.  Childs,  on  28rd  August, 
I86I,  No.  2107.  In  his  provisional  specificatiun 
Mr.  Childs  says  : — 

"  The  parti'colars  of  this  invention  rslato  to  the 
application  of  the  diamond  or  other  mineral-cnt- 
ting  snbstanee  in  the  prodootion  of  the  small  lines 
(or  what  is  generally  known  as  the  craofcing),  in 
any  reqaired  form  npon  the  face  of  millstoBcs. 
The  diamond  or  other  mineral  cutting  sub'tanoe 
(of  which  one  or  more  may  Be  naed)  is  to  be  drawn 
by  tBe  hand  or  by  mechanical  agency,  so  that  the 
cutting  edge  or  edges  mayjont  into  the  face  of  the 
millstone,  the  fine  line  or  cracks,  instead  of  the 
ordinary  metal  mill-bill  now  used.  Although  I 
prefer  the  diamond  to  be  drawn  by  the  hand  or 
by  mechanical  agency,  I  do  not  confine  myself  to 
that  particular  mods  in  the  application  of  the 
diamond  for  the  aforesaid  purpose." 

In  his  final  specification,  howerer,  he  makes  no 
reference  to  "  mechanical  agrnoy."  Fig.  3  is  a 
▼lew  of  the  instrument  he  uses,  which  is  described 
in  the  following  extracts  from  his  speoifieation, 
along  with  other  interesting  details  : — 

"  The  tool  is  composed  of  one  or  more  dia- 
monds inserted  in  a  bit  or  handle,  and  when  two 
or  more  diamonds  are  used,  they  are  to  be  firmly 
set  in  a  row  at  equal  diatanoej  apart.  The  fur- 
rows or  cracks  are  produced  by  running  with 
adequate  force  the  point*  or  diamonds  over  the 
face  of  the  stone  where  the  lineii  are  intended  to 
bo  cnt,  and  such  operation  may  be  conveniently 
performed  by  ranuing  the  tool  containing  the 
diamond  along  the  edge  of  a  straight  rule.  Curved 
lines  are  made  by  operating  the  same  diamond 
points  by  the  side  of  a  curved  rnlef .  The  width 
of  the  space  separating  the  lines  upon  the  grind- 
iog  sur^ce  of  the  stone  is  regulated  by  holding 
the  points  more  or  less  diagonally  across  the  lines 
of  motion. 

"  In  order  to  sho^  the  precise  nature  of  my 
improvements  I  will  explain  the  ordinary  modes 
of  dressing  millstones.  Jtn  the  ordinary  mode,  the 
pick,  being  brought  down  upon  the  face  of 
the  stone,  produces  the  stellated  fracture,  and 
thereby  weakens  or  disintegrates  the  stone  as  far 
,a8  the  fracture  extends,  and  the  edges  of  the  crack 
which  have  been  thus  weakened  by  the  blow  from 
the  pick  soon  crumble  away,  and  the  particles 
thus  detached  are  thrown  oat  and  wear  the  face  of 
the  stone.  These  disadvantages  are  prevented  by 
my  improvements  in  dressing  millstones. 

"  The  line  cut  by  the  diamond  upon  a  glossy 
snrface,  which  has  never  been  detonated  or  disin- 
tegrated by  a  blow  from  a  pick,  is  clear  and  dis- 
tinct, having  its  edges  sharp  and  fine.  Millstones 
will  be  more  perfect  when  dressed  again  according 
to  my  invention,  as  the  diamond  will  oat  below 
the  bruises  occasioned  by  the  old  mode  of  dressing 
with  a  pick. 

"  In  the  old  mode  of  dressing  with  a  pick  the 
farrow  is  rongh  and  nearly  flat  at  the  bottom, 
whereas  fnrrowj  cut  with  the  diamond  are  smooth, 
having  the  side  upon  which  the  grain  rises  a 
regular  smooth  inclined  plane.  There  is  no  per- 
oaptible  moistare  generated  in  the  operation  of 
grinding  with  millstones  dressed  according  to  my 
process,  and  the  sprouts  are  clean  and  dry,  which 
I  attribute  to  the  fact  that  the  grain  is  kept  back 
or  iu  towards  the  eye  until  well  ground,  and  while 
the  motion  is  less  rapid,  and  consequently  leas 
liable  to  heat.  When  the  flour  has  reached  the 
extreme  of  the  breast  circle  it  is  rapidly  thrown 
from  the  stone  witli  few,  if  any,  inequalities  to 
retard  its  egress,  and  it  will  be  foimd  that  much 
less  power  is  required  for  grinding,  when  my  mode 
of  dressing  is  employed,  to  produce  the  same 
amonnt  of  a  superior  article  of  flour." 

There  cannot  be  a  doubt  but  that  millstones  can 
be  dressed  by  Mr.  Childs'  process  in  a  practically 
satisfactory  manner,  and  with  much  better  resolts 
than  by  the  steel  pick  ;  and  it  is  to  be  regretted, as 
Mr.  Childs  was  the  first  to  use  the  diamond,  that 
he  received  so  little  enconragement,  and  did  not 
think  it  worth  while  to  maintain  his  patent  beyond 
Its  third  year.  liecent  experience,  however,  makes 
1  pretty  pretty  clear  that  hia  want  oftuocess  was 


FIC.4. 


in  a  great  measure  ovrinj  to  his  using  the  common 
translucent  glazier's  diamond,  instead  of  bort, 
Which  latter  is  not  only  less  expensive,  but  in 
every  way  better  suited  for  the  porpoise,  as  we 
shall  shortly  explain.  It  is  true  Mr.  Childs  in- 
cluded "  other  mineral  substances"  in  his  patent, 
but  we  understand  his  actual  trials  were  confined 
to  the  common  diamond. , 

The  second  to  nse  a  diamond  for  millstone 
dressing  was  J.  DickinsDU,  of  New  York,  who 
invented  a  kind  of  parallel  ruler  for  guiding  the 
hand  in  dr.twing  the  diamond  along  the  snrface 
of  the  stone.  His  invention  was  patent<^d  in  this 
country  in  the  name  of  J.  A.  Knight,  on  I6th 
January,  1862,  No.  118.  The  mler  was  provided 
with  a  ratchet-feed  motion,  by  which  the  distances 
apart  of  the  lines  were  rendered  regular  ;  but  the 
rater  covered  only  a  very  small  portion  of  the 
stone  at  a  time,  and  in  no  way  tended  to  preserve 
its  truth  or  level. 

In  1864,  J.  D.  Jobin  obtained  a  patent  (Nn. 
148)  for  a  great  variety  of  machine  tools  fspeci- 
ally  adapted  for  applying  bort  or  carbon  as  cotters 
in  working  stone,  marble,  and  other  hard  snb- 
dtaooes,  and  some  of  the  combinations  could  have 
been  used  for  producing  the  fine-groove  dress  npon 
millstones.  It  does  not  appear  that  tiiey  have  as 
yet  been  used  for  that  purpose,  but  there  can  be 
no  doubt  that  this  patent  covers  any  use  of  bort  as 
a  substitute  for  steel  covers.  Indeed,  the  import- 
nnce  of  this  patent  will  neoessitate  our  again 
referring  to  it. 

To  Samuel  Qolay,  of  Piiris,  nndonbtedly  belongs 
the  credit  of  first  introducing  a  practically  suc- 
ceasfnl  method  of  dressing  miltstoaee  otherwise 


than  by  the  old  handbill,  and  his  merit  is  iu  no 
way  diminished  by  the  fact  that  since  his  plan 
was  made  kuown,  others  of  at  least  equal  effici- 
ency, and  possessing  some  advantsges  over  his, 
have  made  their  appearance.  Golay's  apparatat 
was  shown  in  the  I'arie  Exhibition,  but  attracted 
no  attention.  It  was  patented  in  this  county  in 
the  name  of  O.  Daviea,  on  80th  April,  1867  (No. 
1245).  The  British  patent  wns  purchased  at  the 
commencement  of  1868  for,  we  believe,  sometliing 
less  than  £4000.  The  invention  was  practically 
tested,  and  it  was  decided  to  charge  millers  a 
royat^  of  £60  per  pair  of  stones  for  the  ri);ht  to 
nse  it,  several  millers  valuing  it  so  much  as  to  be 
quite  willing  to  pay  that  sum.  The  original  pur- 
chasers of  the  patent  were  fortunate  in  finding 
numerous  parties  willing  to  take  off  their  hands 
the  trouble  of  dealing  individually  with  the  mul- 
titude of  millers  scattered  over  the  coantry,  and 
by  the  middle  of  the  same  year  they  bad  sold 
lioooses  for  various  districts  for  prices  amounting 
altogether  to  close  on  the  amazing  sum  of 
£200,000.      . 

Our  readers  will  be  carions  to  know  the  details 
of  a  maohine  occasioning  such  extensive  transac- 
tions in  so  short  a  time,  and  we  need  no  excuse  in 
transferring  from  the  specification  to  our  column* 
the  following  full  description  : — 

"  It  is  well  kuown  that  for  sevewl  years  the 
employment  as  a  tool  of  hard  stone,  and  especially 
of  the'  diamond,  has  been  adopted  in  various 
trades.  Different  applications  have  been  made  of 
I  these  stones  in  working  stones  less  hard,  snoh  as 
granite  and  others,  and  it  is  by  a  new  application 
I  of  this  principle  that  the  inventor  has  arrived  at 
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ibe  solotion  of  the  difficalt  problem  of  cntting  and 
ilfessmK  millstones. 

"  The  inrention  comprises  two  essential  points  : 
firstly,  the  application  of  hard  stones,  and  especi- 
«|ly  of  the  diamond,  to  cntting  and  dressing  the 
millstones,  this  diamond  actias  so  as  to  split  off 
or  chip  the  stone  (exactly  aatlie  band  hammer 
ilops^  by  attacking  it  with  blonrs  saocsrding  each 
other  with  a  great  rapidity  ;  the   said  blows  may 
be  prodaced   by  either  a  rotary  or    rectilinear 
motion,  bat  the  tool  or  diamond  carrier  which  has 
been  foond  to  work  best  in  practice  acts  by  rota- 
tion, and  in  giving   tu  this  rotation   a  certain 
rapidity,  a  tme  chipping  motion  or  snccesaion  of 
shocks  is  prodaced  which  attacks  the  stone,  and 
by  cansing  it  to  chip  or  fly  ofC  in  mi  ante  frag- 
ments, prodncea  the  desired  work. 

"  Secondly,  an  entirely  new  machine  by  the  aid 
of  which  the  diamond  is  caused  to  work,  and 
/  which  will  be  understood  from  the  following 
description  :  Fig.  i  is  an  elevation  (shown  partly 
in  section)  of  the  impro»'ed  apparatas,  and  Fig.  2 
is  a  plan  view  of  the  same,  as  seen  fh>m  above. 

"  The  machine  comprises  a  frame  B  consisting 
of  a  central  socket,  from  which  radiate  the  three 
arms  b  famished  with  screws  c,  which  serve  for 
levrlliog  the  apparatus  ;  this  socket  is  placed  on 
the  end  of  the  millstone  axle  C,  so  as  to  centre  the 
machine  by  means  of  set  screws  d  when  the  fixed 
-or  bed  ttme  is  to  be  dressed,  but  if  the  rnnning 
stone  is  to  be  operated  npon,  then  the  centering  is 
effected  by  means  of  a  ping  of  Wood  which  is  fixed 
in  the  Socket,  and  the  end  of  which  passes  into  the 
eye  of  the  stone.  The  levell  ing  screws  c  do  not  bear 
directly  upon  the  surface  of  the   millstone  A,  but 
npon  small  plates  a  of  cast  iron  which  re°t  upon 
"the  latter.    On  the  fmming  is  mounted  a  support 
J)  capable  of  (nming  on  a   fixed  bolt  /,  and  of 
being  srcared  in  any  desired  position  by  means  of 
another  bolt^,  wbioh  is  capable  of   being  moved 
in  the  carved  slot  £  in  the  framing  ;  to  the  sap- 
port  Da  dovetailed  slide  F  is  connected  by  two 
•crews  or  bolts  h,  and  it  is  npon  this  slide  that 
the  tool   carriage  G  moves ;  the  slide  F,   which 
generally  maintainstbe  horizontal  position  shown 
in  Fig  4,  may.however,  be  slightly  inclined  when 
it  is  required  to  dress  the  central  hollow  part  of 
.the  stone  where  the  corn  enters ;  this  is  eftected 
ly  slightly  elongating  one  of  the  holes  through 
which  the  bolts  A  pass.  The  carriage  G  can  move 
on  the  slide  F  from  the  centre  to  the   circumfe- 
rence, and  rice  rerta,  and,  moreover,  it  carries  a  l 
■slide  H  capable  of  moving  in  a  direction  trans 


"  The  operation  of  the  maohine  is  as  follows : — 
The  apparatns  being  placed  npon  the  stone  is 
levelled  by  means  of  the  screws  c  and  c\  regulating 
the  height  in  such  a  manner  that  the  diamond 
tooth  of  the  tool  will  be  at  abont  the  height 
desired.  The  adjastmeat  of  the  height  of  the 
latter  is  oompleted  by  the  sorews/.  The  machine 
is  centered  by  means  of  the  set  screws  which  press 
against  the  millstone  axle  or  the  wooden  plug 
whioh  is  placed  in  the  socket  B.  The  maohine  is 
so  placed  that  the  slide  F  is  parallel  with  the 
groove  to  be  dressed  ;  the  shaft  M  is  then  pnt  in 
motion,  giving  movement  to  the  cord  I,  and  con- 
sequently to  the  tool ;  then  by  the  aid  of  the 
lever  Q,  movement  is  given  to  the  carriage  O, 
whi:h  thus  moves  along  the  slide  F  ;  during  this 
movement  the  diamond  tooth  of  the  tool  K,  which 
turns  with  great  rapidity,  attacks  the  surface  of 
the  millstone,  and  form)  a  radiating  furrow 
therein  ;  the  carriage  is  then  drawn  back  by  the 
ratchet  movement  S,  the  slide  H  is  moved  late- 
rally, carryini;  the  tooth  with  it,  and  a  second 
farrow  commenced.  This  operation  is  repeated 
across  the  groove  of  the  stone  to  the  end  of  the 
traverse  of  the  slide  H,  after  which,  following 
grooves  of  the  tame  division  or  group,  the 
machine  is  slightly  tamed,  and  the  parallelism  of 
the  slide  with  the  groove  is  cffectcid  by  turning 
(he  support  I)  round  the  bolt/,  which  is  then  fixed 
in  position  by  means  of  the  bolt  g  ;  the  carriage 
is  then  set  in  motion  again.  The  position  of  the 
machine  mnit  be  changed  for  each  division  or 
group  of  the  furrows.  As  there  are  some  mill- 
stones furrowed  to  the  right  and  some  to  the  left, 
the  machine  is  so  arranged  that  the  slide  F  may 
be  fixed  on  either  side  of  the  lug  of  the  snpport  D 
to  which  the  bolt  h  attachee  it.  The  position  of  the 
carria;;e  and  its  movement  may  thus  be  reversed 
for  jleft-hand  grooves.  It  will  be  observed  that 
the  pivoting  of  the  support  D  round  its  bolt  /  is 
not  theoretically  indispensable,  but  if  this  facility 
were  not  afforded,  a  moch  longer  movement  of 
the  slide  H  would  be  required  to  reach  the  three 
furrows  of  the  division,  and  consequently  there 
would  be  a  greater  danger  of  its  getting  out  of 
truth. 

"  It  may  also  be  stated  that  the  particular 
arrangement  of  the  apparatas  whioh  is  shownjn 
the  drawing  is  that  which  the  inventor  considers 
the  most  practical,  but  this  arrangement  may  be 
varied  without  departing  from  the  principles  of 
the  invention.  The  diamond  also,  instead  of  act- 
ing by  rotation,  might  operate  on  the  millstone  by 


Terse  to  that  of  the  principal  carriage  ;  this  slide    means  of  a  rectilinear  or  vibrating  motion.     The 
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H  carries   below  it  the  tool  carrier"  I,  which  is 
moan  ted   npon  points  or  pivots  i!r,  and  may  be 
fixed  in  any  required  position  by  means  of  the 
pressure  screws  j  ;  in  this  tool  carrier  the  axle  J 
of  the  tool  K  turns  upon  the  points  or  ends  of  the 
screws  i ,-  the  tool   carrier  is  also  provided  With 
two  other  pointed  screws  »',  upon  which  the  tool 
18  mounted  when  it  is  required  to  work  near  the 
centre.  The  tool  K  consists  of  a  disc  (hereinafter 
more  particnUrly  described)  furnished  on  its  cir- 
■eomference  with  a  tooth  of  diamond  or  other  hard 
stone  either  in  the  rough  or  cut,  and  caused  to 
rotate  rapidly  by  means  of  an  endless  cord  or  band 
*■     In  the  top  of  the  socket  B  of  the  framing  a 
<amall  column  L  is  screwed,-  the  upper  part  of 
which  forms  a  kind  of  footstep  iu  whioh  the 
pointed  end  of  a  shaft  M  turns  ;  the  latter  receives 
its  movement  from  any  convrnieat  shafting  or 
motive  power  by  means  of  a  cord  or  band  passing 
round  the  pulley  n;  its  other  pulley  «  gives  mo- 
tion to  the  cord  or  band  /,  which  causes  the  tool 
to  rotate.     The  column   L   carries  a  bracket  or 
gallows  N,  which  may  be  fixed  at  the  desired 
height  and  podtion  by  means  of  a  set  screw;  this 
bracket  is  famished  with  a  fixed  stud  o,  on  which 
a  lever  O  freely  oscillates ;    the  latter  carries  at 
■one  of  its  extremities  the  tension  pulleys  P,  which 
guide  the  cord  J,  and  at  the  other  end  a  counter- 
poise p,  which  tends  constantly  to  raise  the  pulleys 
r,  consequently  the  latter  preserve  the  tension  of 
the  ciird  I  daring  all  the  movements  of  the  car- 
nage G.    A  to-and-fro  motion  is  given  by  hand 
to  the  carriage  G  by  means  of  the  bell-crank  lever 
Q  which  turns  on  a  fixed  centra  at  q,  the  lower 
arm  of  this  lever  being  connected  to  the  carriage 
by  n  link  R.    The  lateral   setting  of  the  line  H, 
•and   consequently  of  the  tool  K,  Is  effected  by 
•meam  of  a  screw  r  and  a  ratchet  motion  S.    To 
coantemot  the  ill  effects  of  defieotion,  which  the 
■weight  of  the   carriage   might  produce  npon  the 
•lide  F,  a  supplementary  foot  T  is  fixed  to  that 
«idc  of  the  latter  opposite   the  carriage,   this  foot 
wng  curved  so  as  to  allow  of  the  free  passnge  of 
We  carriage  from  end  to  end   of  the  slide  ;  the 
«oot  T  is  provided  with  a  screw  o>  and  a  plate  e'. 


diamond,  or  other  hard  stone,  may  be  mounted 
in  a  great  variety  of  ways.  The  arrangement 
represented  at  Figs.  6  and  7  is  that  wbioh  the 
inventor  consider:)  best  to  unite  the  conditions  of 
simplicity  and  solidity ;  it  consists  of  two  discs 
or  washers  capable  of  being  screwed  together  on 
an  axle  between  the  shoulder  t  on  the  latter  and 
the  screwed  nut  «.  In  the  interior  faces  of  these 
discs,  and  near  to  their  circamference,  are  formed 
small  recesses  v  of  different  sizes  (see  Fig.  7); 
these  receases  are  opposite  to  each  other  in  tbe 
two  discs,  and  when  the  latter  are  brought  toge- 
ther form  hollow  cells  having  a  small  opening  at 
the  circumference  of  the  disc  ;  a  piece  of  diamond 
or  hard  stone  is  fitted  into  one  of  these  cells,  so 
that  a  point  or  angle  projects  through  the  hole  in 
the  circumference,  and  the  two  discs  are  then 
screwed  together  by  means  of  tbe  nut  u,  so  as  to 
bold  tbe  diamond  perfectly  firm,  and  the  tool  is 
complete." 

(To  ie  coHlinued.J 


HAWKINS'S  FIRE  ESCAPE. 

THK  accompanying  sketch  illustrates  an  in- 
gonious  arrangumeni  fora  fireescape,  which 
U  inteuded  tn  form  a  house  fixture,  so  that  it  may 
always  bo  ready  for  service  in  sudden  emergency. 
The  apparatus  consists  of  a  square  net  of  suffi- 
cient length  to  reach  from  the  upper  story  of  a 
building  to  the  ground,  and  so  formed  that  the 
meshes  can  serve  aS'  a  ladder,  or  as  a  means  of 
lowering  easily  such  persons  as  are  too  unnerved 
to  descend  by  any  other  process  than  that  of 
simple  giavitation. 

The  ■whole  apparatus,  when  oat  of  use,  is  stowed 
away  within  a  box  placed  within  the  room,  and 
beneath  the  window,  and,  when  required,  the 
cover  of  the  box  is  thrown  open,  and  forms  tbe 
platform  from  which  the  net  is  suspended,  hold- 
ing chains  being  attached  to  the  net,  and  secured 
to  the  fioor  of  the  room,  as  shown  in  Fig.  2.  In 
the  same  figure  it  will  be  seen  that  s  small  wind- 
ing drum  forms  part  of    tbe  apparatus,  and  is 


nsed  for  raising  the  escape  by  means  of  a  light 
chain  attached  to  it  for  this  purpose  (see  per- 
spective sketch).  The  network,  which  is  formed 
of  chains,  is  sufficiently  large  at  its  mouth  to  ad- 
mit a  moderate-sized  person  freely,  but,  as  it 
contracts  in  its  dimensions  from  its  own  weight 
as  it  nears  the  ground,  the  individual  making  umc 
of  it  would  be  enveloped  in  its  contracting  folds, 
and  force  his  way  to  the  bottom  without  injury. 
In  practice  it  will  be  found  expedient  to  seenre 
the  lower  end  of  the  net  at  some  dis- 
tance from  the  building  to  which  it  was  attached, 
in  order,  as  far  as  possible,  to  obviate  the  un- 
pleasant consequences  inseparable  from  the  con- 
tact of  sliding  humanity  with  hit  chains.  At  the 
present  time,  when  the  qneation  of  compelling 
fire  escapes  to  be  attached  to  dwellings  is  being 
discussed,  such  an  arran!;oment  as  tbe  present 
ought  to  be  well  received,  and,  indeed,  we  believe 
that  it  is  highly  spoken  of  in  inflnential  quarters. 
Kew  York  has  set  us  tbe  example  in  insiRtmg  npon 
the  providing  of  fire  escapes  to  separate  houses,  and 
some  1 1 ,000  buildings  hsvealready  been  fitted  with 
them.  It  is  an  example  our  municipal  authori- 
ties would  do  well  to  imitate,  and  would  certainly 
be  the  means  of  saving  many  lives  which  are  now 
annually  sacrificed. 
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§  I II. — INBEMA.— (  Continued^ 

APP;  II.  Card  and  Coin.  The  well^known 
experiment  of  poising  on  one  finger  a  card 
with  a  small  coin  above,  and  filliping  the  card 
from  under  the  coin,  requires  a  certain  dexterity 
for  snccess.  The  principles  of  this  experiment 
can  be  shown  upon  a  table  without  danger  of 
failure.  A  s)ip  of  wood  a  is  laid  upon  a  table, 
Fig.  14,  and  a  small  weight  placed  upon  the  end 
of  the  slip.  Now,  draw  the  slip  gently,  the  weight 
moves  with  it,  a  ;  thaie  is  time  for  the  moUon  to 
take  effect  npon  the  nceij;bt.  2.  Draw  itbe  slip 
guicUy,  the  weight  is  left  behind  ;  there  was  not 
time.  So  with  the  card  and  coin,  a  glow  stroke 
throws  both  off  the  finger,  a  smart  flip  to  the  card 
leaves  the  coin  on  the  finger.  This  experiment, 
as  in  Fig.  14,  will  succeed  with  even  the  lightest 
body,  but  according  to  the  principles  L  IV.,  the 
lighter  the  body  the  quicker  mns|  be  the  motion. 
App.  III.  Bod  broken.  A  rod  of  wood  laid 
upon  the  edges  of  two  glasses  fall  of  water 
may  be  broken  by  a  tfmart  blow  without  even 
spilling  the  water,  Fig.  IS  a.    It  may  even  be 


F    I    a.ig 


done  when  the  rod  rests  upon  two  inverted 
bottles,  i.  _  The  quick  blow  breaks  the  rod 
before  there  is  time  for  the  motion  to  take  effect 
on  the  glasses  or  bottles.  A  bar  of  wood  is  quite 
heavy  enough  to  strike  with.  It  is  well  to  note 
that  it  is  quite  possible  to  spill  the  water,  and  to 
break  the  glass.  A  very  great  point  to  mind  is 
the  steadiness  of  the  foot,  f.  The  glass  should 
not  rock  about.  Of  coarse  the  shorter  and  wider 
the  tumbler,  the  less  danger  of  failure. 

App.  IV.  Rocket  ropes.  One  of  the  great 
difficulties  in  throwing  a  rope  from  the  shore  to 
a  ship  in  distress  is  to  have  the  rocket  move  so 
slowly  that  there  is  time  to  overcome  the  inertia 
of  the  rope,  or,  in  other  words,  to  so  coil  the  rope 
that  it  can  receive  the  quick  motion  of  the  rocket. 
When  it  is  not  so  coiled,  thelrope  acts  as  the  weight 
in  Fig.  11,  h ;  the  first  part  of  the  rope  is  torn 
from  the  rest,  which,  from  inertia,  is  immovable, 
Fig.  16.    Much  attention  has  been  given  to  this 
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important  subject,  both  as  to  the  projectile  and 
the  coiling  or  "  faking  "of  the  line,  as  it  is  termed. 
A  good  deal  of  interesting  details  may  be  seen  in 
the  Enolish  Mechakio,  Vol.  IV.,  p.  296,  and 
VoL  v.,  p.  11.  There  is  one  point  very  much  to 
tiie  present  subject,  that  the  rocket  is  superior  to 
shot,  in  consequence  of  its  getting  into  motion 
gradually,  whereas  the  shot  starts  at  full  velocity, 
and  with  a  jerk. 

App.  V.  Deep-sea  cables.  While  paying  out 
a  cable  in  deep  water,  there  is  considerable  danger, 
in  a  rough  sea,  of  a  sudden  sn«p  from  a  lurch  of 
the  ship,  which  did  happen  in  the  laying  of  the 
first  Atlantic  cable.  There  wia  a  mUe  or  more 
of  the  cable  hanging  astern,  and  the  brakes  on 
deck  were  full  on.  The  vessel  gave  a  sudden 
pitoli  ;  there  was  not  time  to  communicate  the 
i  motion  to  the  great  weight  of  cable  in  the  water 
it  parted,  x 

App.  VI.    Projectiles.    A  bullet  from  a  rifle 
will  make  a  clean  hole  in  a  pane  of  glass; 
L-Jiiinon  ball  will  ro  through  a  door  open  without 
doling  it,  &c.     There  is  not  time  for  the  projeC' 
tito  to  communicate  the  motion. 

App.  VII.  Equestrian  jump.  The  apparently 
dilSoult  feat  of  jumping  from  a  horse  through  a 
rifj|;  requires  but  one  motion  on  the  part  of  the 
performer.  His  body,  by  inertia,  partakes  of  the 
forward  motion  of  the  horse  ;  hence  he  need  only 
rif'S  up  to  arrive  safe  on  the  horse's  back.  Of  the 
eiact  path  of  his  flight  in  another  place.  In  the 
<aiiie  way,  a  person  sitting  in  a  railway  carriage 
going  at  express  speed  may  throw  a  heavy  body 
— a  ball,  for  instance — up  into  the  air ;  it  wiU 
fall  into  his  hand,  although  he  has  advanced  a 
ynrd  or  more  while  the  ball  was  in  the  air, 
iitiii  it  will  seem  to  him  to  move  in  a  straight 
tini),  A  stone  let  fall  from  the  window  of  the 
carriage  seems  to  move  straight  down :  not  so 
to  an  observer  standing  on  the  road ;  the  stone 
moves  forward,  &o.  Wherever  there  is  motion 
in  a  body,  anything  that  separates  from  it  con- 
tinues, by  inertia,  the  motion  it  had  in  common 
with  the  body. 

App.  Vni.  Accidents  from  inertia.  A  horse 
ittops  suddenly  ;  the  rider  may  pass  over  its  head 
unless  prepared  to  resist  the  inertia  of  his  own 
body.  A  person  running,  trips  npon  a  straw,  the 
iip[)er  part  of  the  body  moves  on  and  causes  a 
fail.  In  railway  collisions,  all  are  tossed  about 
inside,  or,  strictly,  toss  themselves  about,  from 
the  motion  which  they  had  acquired  in  the  train  ; 
the  waggons  dash  against  onp  another  with  ter- 
rible force  ;  and  such  is  sometimes  their  inertia 
action,  that  they  rise  from  the  road  and  pile 
themselves  one  over  the  other,  &c.  In  any  body 
where  there  is  motion,  if  this  be  suddenly  stopped 
all  that  was  connected  with  the  body  has  itt 
motion,  if  not  rigidly  joined,  so  as  to  resist  the 
action  of  inertia.  On  the  other  hand,  sudden 
quick  motion  of  a  vehicle  may  cause  a  person, 
standing  especially,  to  bo  thrown  about;  some 
vehicles  might  drop  a  person  on  the  road ;  a  boat 
shot  forward,  those  standing  at  the  stern  are 
thrown  in  the  water ;  precious  goods  may  be 
injured  if  carried  off  suddenly  from  a  table,  &c. 
Where  there  is  rest,  instant  quick  motion  may 
cause  an  accident. 

App.  IX.  Uses  of  inertia.  Bopo- walkers  lean 
for  an  instant  on  the  pole  which  they  carry  in 
their  hands,  and  which,  for  an  instant,  is  im- 


movable ;     instrument     handles      ape 
fastened  or  removed  by  a  sharp  atrokn 
at  either  end  ;  the  instrument  is    for 
the  instant   inert  ;  turning  chisels  and 
all  others   having  no  flange  act   thus  : 
also  plane-irons,  spnde-handles,and  all 
of    that    sort,   are    tif;htened    by     tie 
handle  being  struck  against  some  im- 
movable body  ;  the  head,  by  the  motioe 
acquired  in  striking  the  handle,  moia 
on,  tbrongb  the   action  of  inertia,  aloe; 
the  point  of  the  handle,   when   this  i» 
stopped  \>j  the  stroke. 

App.  X.  Liquids.  Their  inertia  ex- 
plains the  difliculty  that  one  has  to 
carry  a  tray  full  of  water.  At  each 
step  the  water  moves  on,  and  con- 
tinues to  move  by  inertia,  when  invo- 
luntarily the  tray  is  stopped  whfle 
taking  the  next  step.  Any  effort  in 
the  opposite  direction  causes  inertia  to 
act  towards  the  person.  On  a  table 
a  small  flat  tray  with  water  eien,- 
plifie.'!  well  the  inertia  of  liquids ;  a  quirk 
movement,  or  a  short  stoppage,  will 
nearly  empty  the  tray.  Waves  in  the 
ocean  are  an  exampleon  a  grand  scale  of 
liquid  inertia.  Long  after  the  storm  has  ceased, 
it  is  still  disturbed,  tossing  and  surging.  Oa 
the  other  liand,  the  winds  may  blow  for  same 
time  before  the  great  waves  are  produced. 

App.  XI.  Gases.  The  path  of  storms,  an- 
other great  natural  phenomenon,  is  due  to  the 
inertia  of  the  gaseous  state.  Sometimes  these 
storms  pfiss  in  a  broad  belt,  outside  which  all  is 
calm.  Whatever  may  be  their  cause,  they  have 
gone  by  before  there  was  time  for  the  surround- 
ing atmosphere  to  be  set  in  motion. 

FROBuors. 

At  the  end  of  each  important  matter  a  few 
questions  will  be  proposed,  to  be  explained  by 
the  student  according  to  the  principles  just  estab- 
lished. These  problems  will  sometimes  bo  an 
exercise  in  the  use  of  formulT,  at  other  times 
they  will  be  facts,  well  known  or  extraordinary,  to 
be  accounted  for,  or  else  the  conditions  of  certain 
results  desired,  or  the  results  of  certain  con- 
ditions. 

Prob.  I.  Were  an  engine  to  start  at  full  speed, 
what  would  be  the  consequence  to  the  train  7 

Prob.  II.  Why  does  a  train  slacken  its  speed 
so  long  before  it  comes  to  a  station  ? 

Prob.  III.  What  would  be  the  effect  of  letting 
an  anchor  fall  from  the  last  carriage  of  an  ex- 
press at  full  speed  ? 

Prob.  IV.  How  should  one  jump  from  a 
Tehiole,  against,  across,  or  with  the  motion,  and 
what  would  be  the  consequence  in  each  con- 
dition 7 

Prob.  V.  In  certain  artillery  experiments  at 
Shoeburyness,  some  heavy  pointed  shot  was  found, 
after  striking  the  target,  to  have  its  point  reversed ; 
its  form  was  that  of  a  roll  of  paper,  of  which  the 


centre  was  pushed  in.  Pig.  17,  a,,  shot  before 
striking,  ft;  section  of  shot  after.    Explain  by 
inertia. 
Prob.  VI.    Recent  experiments  have  shown 

that  sensations  in  the  human  body  are  transmitted 
at  the  rate  of  29  metres  per  second.  Why  so 
very  slowly  compared  with  sound,  light,  elee- 
rcity? 

{^To  he  conimiied.) 

COBBiGENDA.— At  pogt  74,  line  <i,  col.  1,  read  tht 
laios  Of  equilibrium  ;  Ftg.  3  and  R  sbould  be  in  ebap. 
II. ;  3  in  the  2nd,  8  In  the  3rd  column  :  la  line  41,  ..>a<l 
col.,  for  small  read  ctoaed:  Hno  89,  rtmier  v,  not 
vernlefv' :  line  93  the  vernier  will  be  19.  20  division 
divided  into  2i>,  30.    Col.  3,  line  1  space  not  pace. 


InBusiila  vaccination  la  not  compulsory.  Accord- 
ing to  official  returns,  10.230,000  persons  have  died  of. 
Bmall-poxiathat  country  during  the  Ia«t  seven tr  yean 
What  say  our  trleuda  of  tlie  Aotl-vacoinatioo  LeaKae 
to  this? 
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AsTBONOMiaU^ 


DOIBIER'S  mPBOVED  VELOCIMANE. 
ARTIAL  DOIRIEB,  of  PfirigTienx,  Dor- 


M 


dogne,  France,  a  coacbbuilder,  hai 
patented  an  inrention  for  improvements  in  veloci- 
pedes. The  idea  of  utilising  maanalpower  by  com- 
bining it  vrithwell  known  meclianical  principle!  to 
cover  a  givea  distance  mnch  more  rapidly  and 
-with  mnch  less  fatigue  than  by  the  means  of  loco- 
motion natural  to  mankind  k  not  new,  as  ia  proved 
by  the  Tarious  and  nomeroua  systems  of  veloci- 
pedes which  have  already  appeared.  Nevertheless, 
and  despite  their  number,  these  various  processes 
imperfectly  accomplish  the  object  with  which  they 
have  been  conceived,  and  none  completely  fulfil  all 
the  conditions  requisite  to  the  simple  and  regular 
action  that  should  form  the  basis  of  their  construc- 
tion. The  patentee  believes  that  he  has  solved 
this  problem  by  the  prodoction  of  the  locomobile 
apparatus,  te  which  in  view  of  Its  special  construc- 
tion he  has  given  the  name  of  "  velocimane." 
This  novel  aid  to  locomotion,  or  looomotiveengine, 
has  three  wheels,  two  in  .front,  the  other  behind. 
This  number  is  not,  however,  invariable,  and  some 
may  be  constructed  with  four  wheels,  which  would 
materially  increase  the  original  stability.  The 
impulsion  is  given  mainly  by  the  action  of  the  feet 


the     Tntlet,    dimly 

.«*"»»,-  .4j„.~         ,.        'j'.       -11.         ; — , illustrated  by  marginal  examples.    All  attempts 
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ment  fitted  to  the  fore  wheels  with  (be  object  of 
making  them  drive  together  or  separately,  but 
leaving  themplayenonghtopreventany  hindrance 
to  their  evolution.  The  resnlt  of  this  novel 
arrangement  is  claimed  to  beamuch  greater  active 
power  when  mounting  an  incline,  paved  or  ttia^ 
paved,  a  requirement  which  no  vehicle  of  t!li» 
nature  has  bitharto  met.  Figs  I  and  2  ara  .re- 
spectively a  fnont  and  side  elevation  of  tbe  amofaioe. 


KETEBWS. 


•irithmtftie,  Theorgtieal and  Praetieal,.'WfVf.  'SL 
GiiDtEBTOWB,    M.A.,    of    Christ's     CoHngB, 
Cambridge,  sio.     Second  edition,. revised  sod 
enlarged.     Bivingtons  :  London,  Oxftwd,  uid 
Cambridge. 
rilHE   science  of  arithmetic  has  probably  IlMii' 
-^     favoured  in  a  greater  degree  than  any  other 
with  attempts  at  elucidation  by  those  who  least 
understood  its  guiding  principles.    These  would- 
be  teachers  deemed  it  quite  sufficient,  after  a  few 
pages  of  weights  and  measures,  and  examples  of 
numeration  and    notation,    to    give    the    most 
abbreviated    description    of 


diverge  obliquely  .. 

left,  and  thus  to  give  the  direction. 

cranks  of  less  sine  than  those  first  mentioned  tie 
these  latter  to  the  axle  ;  their  main  pnrpose  is  to 
receive  the  heads  of  two  connecting  rods,  which  at 
the  opposite  end  oonple  on  to  a  horizontal  shaft. 
ifi*  "^'^™  between  two  bearings  fitted  on 
two  forked  pieces  actingas  supports  ;itisgovemed 
fty  the  pole  pin  or  working  bolt,  which  being  of 
one  piece  with  the  part  in  question,  thereby  permits 


he  desired  direction  to  be  given  to  the  axle.  Th. 
entire  airangemerit  rests  as  it  were  npon  the  two 
forked  pieces.    The  fore  carrisge  has  a  moveable 
P'**"  °o™po8ed  of  two  superposed  parts,  through 
which  passes  the  working  bolt,  and  which  receives 
at  ite  upper  part  a  lantern  bearer,  and  the  support 
of  the  beam  which  upholds  the  hind  wheel.  Best- 
mg  or  gnide  pedals  are  fitted  and  fixed    to  the 
Jorked  pieces.    The  followingpieces  meet  on  the 
*u- i"^  'wl'  :  lo.  The  main  support  of  the  seat, 
''"cj;  receives  the  saddle  intended  for   the  rider. 
■«».  The  arched  support  of  the  beam   intended  to 
^ivB  and  uphold  the  beam  of  the  hind  wheel. 
V  K    *°PP°'''  o'  ^^  directing  or  guiding  arm, 
which  serves  to  give  to  the  axle  the  oblique  move- 
ments reqnired  during    the  journey,  and  in  the 
second  place  to  work  a  brake  placed  in  front  of  the 
u-  u'u    ;•  ^*  "iPPort  of  the  horizontal  shaft, 
which  by  the  aid  of  two  crank  handles  communi- 
cates to  the  above-desoribed  connecting   rods  an 
aiteroato  come-and-go  motion,  thereby  producing 
the  rotary  propulsion.    6°,  and  lastly.  The  upper 
curved  part  f.>r  carrying  the  lantern.    The  two 
nrst  and  the  last  of  these  pieces  do  not  however 
completely  adhere  to  the  polo  pin  or  working  bolt, 
but  are  united  to  it  by  the  aid  of  a  wrought-iron 
perforated  piece  on  which  they  abut,  and  which 
traversed  by   the   said  pin  facilitates   its  rotary 
■lotion  ■    the    other     pieces   mentioned   above, 
nnd    their  actual    fnlcram    npon    the    working 
wt.     Independently  bf  the  preoeeding   pieces 


nght  or  pleasant  antidote  to  the  remembrance  of  such 
iwo  other  works.  His  system  insists  on  the  clear  compre- 
hension, by  fhe  student,  of  reasons,  and  bis  book 
is,  as  he  says,  "  a  protest  against  the  still  common 
process  of  teaching  '  sums,'  which  may  be  called 
the  '  magical  process."  "  "  Follow  the  rule  as 
laid  down,"  says  the  master,  "  do  not  trouble 
yourself  about  the  reason  ;  but  do  this — do  that 
— and,  hey-presto,  theanswer."Werecommend  tbb 
purchase  of  Mr.  Girdlestone's  book  to  those  of 
our  readers  who  require  a  comprehensive  and 
comprehensible  book  on  arithmetic. 


The  Gtt$  Managtr'i  Handbook,  Jj^c,  ^e.  By 
Thomas  Newbiosing,  A.I.CE.  London:  W. 
B.  King,  11,  Bolt-court,  Fleet-street,  K.C. 
This  volume  is  an  exhaustive  oyclopa:dia  of  the 
literature  of  gas  lighting.  The  author  has  laid 
his  hands  or  everything  good  that  already  existed 
in  the  way  of  tables  and  statistics,  and  has  em- 
bodied the  whole,  with  many  additions,  in  Uie 
form  of  a  volume,  the  want  of  which  has  been 
long  felt  by  gas  engineers  and  managers.  An 
interesting  chronology  of  gas  lighting  is  appended 
to  the  book. 


inrentor    oses   a  ehifUng   click    arrange- 1  insure  it  a  good  sale. 


Oa>  Economy— Thing$  worthknowingabtutQat. 
By  BOBBHT  Fehrieh,  Inspector  of  Meters  for 
the   City  of  Edinburgh.    London.    Houlston 
and  Sons  ;  Edinburgh,  Menzies  and  Co.  * 
This  little  book  is  issaed  in  the  interest  of  the 
gas  consumer.  There  are  many  things  connected 
with  gas  lighting  which,  if  attended  to  on  the 
part  of  the  oonsumer,    would  promote  economy 
and  comfort,  and  prevent  occasional  disputes  be- 
tween   the    company   and  himself.     These    Mr. 
Ferrier  baa  successfully  endeavoured  to  point  out. 
His  position  renders  him  perfectly  independent  in 
the  matter,  so  that  the  rights  and  duties  of  con- 
aumer  and  mannfaotarer  are  &irly  stated.    The 
cheap  price  at  which  the  work  is  pnbllshed  must 


The  Right  Ascension  of  the  Sun  at  Uean  Noon  on 
the  First  of  JI»y  l»2i],  33m.  4Si.,  and  bis  Nonh  decU- 
uKtnni  HP  S'  56'.    He  is   consequently  about  halfway 
betwronthe  tlireo   bright    Stars  In   Aries,  and  the 
Pleiades  ;  and  somewhat  beneath  a  line  jolniag  these 
two  asterismt  (M«p  of  "  Eastern  Sky,"  Vol.  X,  p.  64.) 
Menowsofitlis  before  Mean  Noon,  and  the  Eqnation 
o»  time  must  conBeqnenUy  be  subtracted   from  the 
hour  Indicated  by  a  sMidlal.    On  the  first  day  of  (be 
Sfoatll  this  eqaattoB is 3m. 2j».,  and  increases  to 3m. 
sa-SK  OB  the  Mth,  ofter  which  it  dlmlnithea,  ond  on  the 
3tttt  anoUBWtte  2in.  SSCs.  The  Sun  rises  In  London  on 
the  lsts«r4b.35m.,  and  on  the  3Ist  at  8h.  S2m.,  setting 
at  7h  21m.  and  8b.  3m.  on  those  days  reepeetively.   Bo 
ia  coQseqnoDtly  l«i.  46m.   above  the  horizon  at  the 
befinalng  of  the  Month,  and  lOh.  Ilia,  above  the  hori- 
zon at  the  end  of  it.    As  we  are  now  arrivlBK  at  tbe 
period  of  greatest  solar  aetlvlty,  tha   disc  of  the  Sun 
will  for  some  tiipe  never  be  free  from  spots,;and  conse- 
quently will  form  a  remarkable  and  attractive    tele- 
aoople  object.  DetaiU  will  be  found  at  p.  ia»  of  our  la»t 
TOlume,  of  the  moat  eScotive  methods  of  ob«ervln<; 
tbe  phenomena  eshlbHM' by  oar  great  centre  of  light 
nncTHeaa 

HksIToon  w4neMM<]l«rar8t  quarter  at  38  miuntea 
pastSontheafterDoon  of  (he  8th.    Will  be  full  at  3 
sslnntef  pttC  fl  Okin,  on  thel5th;enterher  last  quarter  at 
OB.  9*.  aua.  en  tlte  22nd,  and  bo  new  In   the  forenoon 
of  the  tetA  aK  sr  mtnaCM  post  9.  She  will  be  In  Perigee 
It  9  o'cloelt  in  HHb  mamlngi  at  the  14th,  and  In  Apogee 
oto  atnlgbtoiKtia  aet«.  Sbs  will  be  in  conjunction  with 
Mfttaf»  SH.  31*.  am.  on  the  2nd,  and  with  Mercury 
3  bonrs  later.    At  lo  o'clock  on  the  morning  of  the  6tb 
wltli  Uranus  ;  and  at  20  mlHutea  before  noon  on  the 
IfMtwltfa  Saturn  ;  with  Venus  at  32  minntes  past  5 
In   the  early  morning  of  the2Sth;  with  Hsnati).49 
OB  tbe  evening  of  the  28th  ;  once  more  Yvith  Jupiter 
at  2  minutea  past  1  a.m.ou  the  30th ;  aad  finally  again 
with  Uercury  at  38  minutes  after  midnight  of  tbe 
someday.    Therewlllbe  three  Oeculutloos  of   Stars 
by  the  Moon  daring  May ;  the  first  on  May  14th  when 
o'  Libm  will  dliappear  at  the  moon's   dark   limb  at 
llh.  2»m.  and  re-appear  at  herbrtght  limb  at  12h.  21m- 
On  the  16th  £  Ophiuchi  will  be  odculced  at  the  brlgbt 
limb  of   the  Moon  at  8h.  Mm.,  Mi  re-appear  at  her 
dark  limb  at  9h.  29m.,  at  which  time  she  will  be  rising. 
Later  on  tbe  aame  night,  at  10.13,  the  Star  5666  of  the 
"  British  Aaeociation   Catalogue,"  vrill  disappear  at 
the  bright  limb,  and  re-appear  at  thedark  Ilmbat  11.10. 
The  age  of  the  Moon  at  noon  bn  the  1st  is  07  day  ;  at 
the  same  time  on  the  2nd,  17  days,  and  so  on.    At  1 1 
o'clock  at  night  on   the  7th,    Llbratlon     will  have 
brought  an  additional  part  of  her  S.E.  limb  Into  view : 
and  at  6a.ni.  on  the  28tb,    more  of  the  S.W.  part  of    ' 
her  disc  than  nauol   will  be  visible  from  the  same 
cause. 

Mercury  is  an«ventng  star  doriag  Hay,  and  will  be 
most  f avoarablr  situated  for  obiervadoa  on  the  1 1  th, 
andlor  a  few  days   afterwards.    Ho   may   then  be 
pleked  up,  glittering  to   the  West  of  North   above 
the  sanken  Sun.    Venus  Is  a  morning  Stir  througbont 
the  month.    She  wlU  be  dichotomized  a  little  before 
the  middle  of  it.    The  young  Student  who  may  have 
observed  her  during  tbe  time  she  was  approaching  in- 
ferior   oonJuuction   in   February,  yriU    aottoe  how 
markedly  her  apparent  diameter  has  now  decreased. 
Mara  is  also  u  morning  Star,  but  continues  In  a  most' 
naf  avonroble  position  for  •baervatlon.    He  Is  In  Aries, 
paaalng  just  to  tbe  confines  of  Taoras  at  the  very  end 
of  the  month.    Jupiter,  also  In  Tanmi,  is  practically 
Inrislble  daring  May,  from  bia  proximity  to  the  Sun, 
with  which  he  is  In  conj auction  at  2.34   am.  on  the 
2jtb.    He  la  on  tbe  Meridian  at  2  minntes  after   noon 
on  the23rd.    Of  oourse,  tbe  phenomenaof  his  satellites 
are  absolutely  invisible  during  this  period.-  Saturn, 
in  the  Conatellation  Sagittarius,  albeit  at  an  tnoonve- 
nienfly  small  altitude,  now  risea  and  cornea  into  view 
at  a  more  convenient  hour  of  the   night.    He  rises  on 
the  lac  at  Uh.  11m. p.m.,  and  on  the  31st  at  9h.  6m.p.m. 
The  opening  of  hi*  rlnga  is  now  abont  at  Its  max!  mum 
and  but  for  his  proximity  to  tbe  horizon,  be  would  be 
very  favourably  placed  for  examination.    Uranus,  In 
Gemini,  is  rapidly  i^proaotalng  the  Sun,  bat  may  still 
be  seen  In  the  north-westerly  port  of  the  Heavens 
atterdask.    He  sets  at  58  minutes  after  midnlghton 
tbaUt,  and  69iaft«r  10  on  the  31  sb    Neptune  Is  too 
close  to  the  Sua  to  be  seen. 

Aragothoagbtthat  there  were  some  allghtgroundafor 
expecting  a  shower  of  Shooting  Stars  aboat  tbe 
middleof  May,  andas  no  opportunity  should  be  lost 
of  adding  to  our  knowledge  of  these  strange  Coemical 
visitors,  It  may  possibly  be  worth  while  to  look  oat 
about  the  period  referred  to. 

uigitized  by  kjjvj 
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AGRICULTURAL  IMPLEBJENTS. 


r  I  c  .  > 


r  1  a  .  a 


Potato  Dibble. 


DOMESTIC  SinPES. 


THE  "FOOD  JOURNAL"  SOUP.— Thli  Isftnoat 
cxrellent  and  economical  lonp  for  poor  people.  For 
ooe  quart  of  toup,  fry  three  amona  In  dripping,  about 
the  >•>«  ol  a  waluut  i  then  take  hall  a  carrot,  and  cut 
It  up  in  amall  pieoea,  with  one  turnip,  halt  a  doieu 
poutoti,  a  little  salt,  pepper,  and  white  glncer.  Boil 
them  together  for  four  hoon,  -nxj  ilowly.  The  oo«(  la 
u  little  orer  a  haU^ny  a  plateful  of  halt  a  pint. 

SPINACH  FEITTEBS.  —  BoU  eome  aplnaeh 
thorouKfaly,  drain  it  well,  nilaoe  and  add  lome  Kratcd 
bread,  natmeg,  ginger  and  cinnamon,  all  pounded ;  add 


a«  much  cream,''or''yolks  and  whites'  of'egga,  aawlU 
inuke  It  of   the  eonatateoee of  batter;  icald  a    fc 


few 


rnrranti,  and  mix  them  la.  Drop  the  batter  Into  a 
frying  pan,  on  boiling  lard,  and  aa  toon  aa^the  fritters 
rite  take  them  out,  drain,  and  lerTO. 

POTATO  FUDDING.-A  few  potatoea  mnit  be 
well  boUed,  and  ma»hed  fine,  with  a  little  milk,  then 
■weetened  to  taate,  and  pretied  into  a  pie-dlih.  Beat 
nne  egg,  and  lay  It  on  the  top,  with  a  little  grated 
nutmeg,  and  baktftor  half  an  honr. 

POTATOES  FOE  NURSERY  DINNERS.— Stir 
new  milk  Into  maabed  potatoea  till  the  mixture  li  af 
thin  ai  double  cream.  Boil  thli  with  a  little  butter, 
liepper,  and  lalt,  for  ten  minutes. 

BREAKFAST  DISHES.- Omelette  with  or  with- 
out herbs,  and  a  lajrer  of  minced  mutton  or  other  meat 
i<  a  favourite  diso  for  breakfast.  Alto  sandwiches 
made  of  hot  toast  and  bacon  between,  with  or  without 
anchoTT  paste.  A  yonng  rabbit  cnt  up  and  fried  is 
much  liked.  lIlneiMl  mutton  or  beef,  with  bread- 
crumbs aud  elarlSed  butter,  salamandercd,  also  make 
a  change.  In  addition  to  kidneys  and  the  remains  of 
poultry  and  game,  which  all  come  In  for  breakfast 


Tni  following  amnting  renlpe  for  a  dlth  of  fron  Is 
taken  from  a  collection  m  Lady  UanoTtr's  excellent 
rookery  book :  —  Take  the  th%hs  and  fry  them  In 
clanlleil  butter,  then  have  slteea  of  salt  eel  watered 
flayHl,  boued,  boiled  nod  eold:  dice  them  in  thin 
slices,  and  season  both  with  pepper,  nutmeg,  and 
Cinger;  lay  butter  on  your  pasta,  and  lay  a  rank  of 
frog  and  a  rank  of  eel,  some  oorrants,  gooseberries, 
grapes,  raisins,  pineapple  seeds,  Juice  of  orange, 
suptf  and  butter;  this  do  three  times :  close  up  yoar 
dish,  and  when  baked,  lee  It.  Hake  your  paste  of 
almond  milk,  flour,  yolka  of  egys,  and  sugar.  In  the 
afocesald  dl4h  you  may  add  fried  onions'  volks  of 
'■•rd  eggs,  oheeae  onros.  almond  paste,  and  grated 


LETTERS  TO  THE  EDITOS. 

CWe  do  not  held  onrselvea  responsible  for  the  opinions 
of  our  correspondenta  The  EsiToa  respectfully 
requuu  that  all  communications  should  be  drawn 
up  as  briefly  as  possible.] 

*.*  All  eommunlcaUons  ahonld  be  addressed  to  the 
Editob  of  the  English  ILicaAiiic,  31,  TsTlstock- 
sireet,  CoTeni,  Garden,  W.C. 


All  ebeqnas  and  Post  Ofllce  Orders  to  be  made  pay- 
able to  J.  PABaHOBi  Sdwakdb. 


ALLEN'S  REAPING  AND  MOWING  HACHIHES. 

Sin,— The  proposal  lately  made  to  deyote  a  lyUon 
of  your  ralnable  apace  to  the  consideration  of  agri- 
cultural mattera  is  a  good  one.  It  will,  I  imsgine, 
embrace  agricultural  inplements  ;  and  as  the  fsrmera 
will  soon  be  buay  in  the  hay-flelds— that  is.  If  the 
traditional  "April  showers"  only  put  in  an  appear- 
anoe  during  the  few  days  still  left  of  the  mantb-I 
send  a  description  of  an  ImproTed  reaping  and  mow- 
ing mtobine  Invented  by  William  Allen,  of  Anbnm, 
New  Yoik,  U.S.A.  The  object  of  this  Invention  it  to 
eonilmet  reaping  and  mowing  machines  In  auch  a 
manner  that  they  will  be  more  durable  and  leas  liable 
to  derangement,  and  may  be  worked  with  leaa 
power  than  the  maohinea  heretofore  oonatmcted.  To 
this  end  all  the  teeth  of  the  toothed  gearing  are  cut 
instead  of  being  roughly  east,  so  that  they  will  work 
more  smoothly  than  neretofore.  All  the  toothed 
gesjlng  and  part  of  the  mechanism,  moreover.  Is 
enclosed  wlthm  a  cast  or  wrought  Iron  box  proTiaed 
with  a  lid.  so  that  aeoess  may  be  obtained  thereto 
when  reouired.  The  running  or  aupperting  wheels  of 
the  machine  are  mounted  on  an  axle  outaidd  the 
bearinga,  and  between  which  Is  mounted  a  driving 
wbeel  provided  with  Internal  teeth.  The  cutting 
mechanism  is  driven  from  this  wheel,  which  drives  a 
pinion  on  the  end  of  the  orosa  shaft  of  abevcl  wheel, 
whieh  drives  a  similar  wheel  on  a  short  shaft,  at  ibe 
opposite  end  of  which  is  another  intamaltoothed  wheel 
which  drives  aplnlon  on  the  erank  shaft  ,whereby  the 
cutter  bar  is  actuated.  Recesses  are  ioimed  in  the 
eaat-lron  case  and  Its  cover  to  receive  the  shafts  and 
the  projeetiag  paris  of  some  of  the  wheels,  and  the 
irons  to  lupport  the  driver's  seat  are  inserted  in  aorkets 
oast  on  ar  attached  to  the  Unged  cover  of  the  box  or 
ease. 

Fig.  1  la  a  side  elevation  of  the  machine ;  Fig.  2  a 
plan  of  the  same  with  the  oovcr  thrown  back  to  show 

I  the  mechanism ;  and  Fig.  3  an  end  view. 
O.  Stuoelt. 


POTATO  DIBBLE.— ANTS. 

Sir,- By  way  of  adding  my  mite  to  the  agricultural 
depanmeat  of  our  Joamal.  1  haveendosed  a  sketch  of 
an  Improved  potato  dibble,  whieh  I  have  had  In  use 
for  the  laat  four  years,  by  the  aid  of  which  I  can  plant 
potatoes  at  more  than  donble  the  rate  I  can  by  nsloir 
an  ordinary  dibble.  It  may  be  useful  to  some  of  our 
gardenin^r  frleuila.  The  tpannerof  using  It  la  aa  fol- 
lows :  -  The  foot  la  placed  between  the  nprighta  to 
force  the  dibble  into  the  ground,  at  the  same  time 
htying  hold  of  the  two  cross  handlea  at  tbe  top  to 
gnlde  It.  They  als>  serve  to  pnll  It  up  again.  The 
lateral  extension  gives  tbe  dlitaaee  from  one  hole  t» 
the  next 

I  shall  be  much  obliged  If  any  of  our  frtenda  ra& 
Inform  me  of  a  way  to  deatrey  tftats.    Boiling  water 
has  no  effect  on  them ;  I  have  emptied  three  kettles     , 
of  boiling  water  into  their  holes,  and  in  half  an  hour  / 
they  were  aa  lively  as  ever.    I  have  also  tried  GlennyV^ 
plan  of  putting  a  marrow  bone  oloae  to  their  boles ^Co 
entrap  them,  but  they  will  not  go  Into  It. 

T.  CooXE. 


PATENT  STEAJI  ENGINE  LCBEICATOB. 

(Tor  illvtratioH,  $et  next  page.) 
Sir.— We  shall  feel  mneh  obliged  If  yen  can  inak» 
It  conveuient,  and  think  It  of  suiBelent  utility  to  your 
readers,  to  insert  the  enekMed  drawing  of  our  patent 
steam  engine  lubricator.  The  advantages  we  olaiut 
(or  leaver  any  other,  whet'««rlmpermeter, suet-cup,  or 
revolving  plug,  are  that  it  Is  not  left  to  the  vacuum,, 
preaanre  of  ataani  or  condenaatlon,  which  are  all  un- 
certain. Onra  gives  an  uniform  supply  of  lubrication, 
and  above  all  la  m/c,  inasmuch,  as  it  is  forced  by  the 
ram. 

I.  Rod  which  screws  Into  tube  toprevent  lubricating 
substance  escaping  while  working. 

3.  Cup  to  prevent  everflow  of  tallow  while  flUUng. 

a  1  hrrnded  tube  fixed  through  tbe  bottom  of  ram, 
ana  down  whicb  the  cylinder  Is  supplied. 

4.  Beiel  wheel  and  apnr  cost  together,  and  keyed  on 
a  wrought-lron  bayh. 

6.  Cap  on  top  alile  works  wbeel  and  bush  on  bottom, 
e.  Uprighu  to  which  the  cap  is  fixed. 

7.  Ram,  which  ia  cast  hollow. 

a  Glan,  to  prevent  tallow  or  steam  escaping. 

9.  Cylinder  which  hokls  tallow. 

10.  Tap  connected  with  feed-pipe. 

II.  Eccentric  abaft  with  worm  and  rack-wbeeL 

\i.  Lever  and  oatch  atUuated  to  the  most  convenient 
place  for  working. 

13.  Thumb-seiew  to  handle  In  position  while  work- 
ing. 

14.  Handle  tothrowout  of  gear  when  worked  down. 

U.  Reverting  motion  to  retell  the  cylinder.  '^  /^i 

JAIIE3  AND  a.  TOBHEB,  Bockley,  near  Koehdal^^  \^  ^ 
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VUMP  BOB  MODEL  ENGmS. 


TUANKK-B  EKOISK  LUBRICATOR.— (8«e  pige  IM.) 

UiraOTICKD    QUERY— PUMP    FOR    UODEL 
XNOINK.— TO  "HYDKACLIOAN." 

8l>.— 1  forward  drawlns;  of  ■  feed-pump  I  pnt  aome 

Ime  Bineeto  an  engine  lachu  yoadeacribe,  only  larger ; 

•to  of  Um  elaok-boz  to  go  oa  the  boiler,  se  you  muat 


hare  two  ralvea  between  the  pomp  and  tbe 
bolter  to  enaare  action,-  and  tbe  peleock 
may  be  aerewed  Into  tlie  oover  of  tbe  top 
clack  of  pomp,  or  anywhere  aloocr  the  feed- 
pipe, br  puttinK  a  1  piece  instead  of  one  ol 
tbe  ordlnnry  plain  Janction  aocketa  In 
making  a  small  pump,  the  clack  oorera 
would  he  screwed  In  wilb  a  piece  of  greaaed 
card  under,  to  make  the  Joint,  and  the  pipes 
screwed  Into  tapped  holes.  Instead  of  all 
barlnf  flanges  with  bolts  and  nnts.  Other- 
wise toe  arrangement  is,  I  think,  as  good  aa 
can  be  deriaed,  as  the  valres  are  so  easy 
to  get  sc  Directions  for  making  balls 
are  glren  In  No.  2S,  ToL  IX.  J.  K.  F. 

8UEWAI7'S  SPIRAL  WATKR  WHEEL. 
Sir,— la  submitting  to  yonr  notice  one  of 
my  inventions,  the  spiral  water  wheel,  I 
beg  to  acknowledge  with-  pleasure  and 
aatlafaction  that  I  dally  receive  through 
the  medium  of  yonr  widely-circulated 
paper  InformMlon  and  wisdom. 

As  s  taTonrable  eontiivanc*  for  low 
waterfalls,  and  for  pntUng  small  Tolnaaea  to 
advantage  torlnstance,  to  produce  a  i  b.p., 
as  desired  by  T.  W.  Boord,  query  2473,  for 
driving  amateur  machinery,  with  a  TOlnme 
ot  (8  coble  feet  per  minute  playing  inro  a 
wheel  Aft.  Sin.  diameter  and  17in.  broad, 
he  can  gain  the  power  required.  Or  if 
"  B.  O."  wishes  to  fix  a  much  less  costly 
engine  than  my  turbine  suggestion  bvhind 
his  dam,  7ft.  Ugh,  be  can,  with  a  volume 
of  200  cable  leet  per  minnle  playing  Into  a 
wheel  ISfL  diameterand  4ft.  broad,  rain  12 
h.p.  In  proof  of  this,  before  aubmrttingit 
to  you  and  my  brother  readers,  I  made  one 
4ft.  tin.  diameter  and  14in.  broad,  aid 
gained  over  i  h.p.  from  astream^of  M  cubic 
feet  per  minute.  To  find  the  diameter  and 
breadth  ot  wheel,  aa  a  rule  one-twelfth  the 
lineal  of  the  volume  of  wa(er  (Ivea  tbe 
diameter,  and  one-fourth  tbe  diameter  tbe 
breadth.  To  find  the  power,  multiply  the 
weight  of  the  volume  ot  water  per  minute  in 
pounds  by  half  the  diameter  of  wheel  (the 
amount  uf  fall),  and  that  product  br  the 
breadth  of  tbe  wheel  (the  leverage  power), 
and  divide  by  33000,  and  you  have  the 
number  of  h.p„  which,  less  IS  per 
cent  gives  tbe  ordinary  speed  power,  or  rather  86 
per  eent.  is  tbe  speed  power,  3  to  4  revolutions  per 
minute,  ^ig.  1  repieaents  an  edge  view  oi  my  water- 
wheel  A  fitted  on  a  shaft  set  at  the  angle  of  45°,  rest- 
ing un  iwo  bearings  C  C.  Tbe  funnel-shaped  mouth 
is  tbe  lame  in  diameter  at  N  B  as  tbe  breadth  of  tbe 


^  t  a  .  a 


wheel,  and  S  S  shows  two  bevel  wheels  tor'oonveylng 
the  power.  Fig.  2  is  a  section  ot  tbe  spiral  partitloas, 
represented  as  loaded  with  water  to  excessive  power, 
aa  may  occur  on  the  starting  ot  tbe  wheel,  or  on  being 
cheeked  br  exeesa  ot  worl^  snob  as  driving  oitenlar 
saws,  cutting  through  thick  timber,  tw. 
Parties  liavlng  a  continual  convenient  stream   of 


water  sufllclent^  '"PP'T  'com  Jin.  to  an  inch  pipe,  may 
drive  my  eentre-finia  hydraulli;,  as  I  oall  it,  with  a 
wheel  1810.  diameter  and  41n.  broad,  to  keep  up  a  con- 


tinuous supply  of  eompressed  air  for  from  one  to  six 
]ets  of  my  coal  gas  apparatas,  whether  tor  bamlng, 
tMBsIng,  heating,  boiling,  or  cooking  of  any  desorip- 
tion.  The  four  mouths  of  the  wheel  are  at  right 
angles  with  the  wheel,  aa  aeen  at  m  r,  to  retain  a 
power  level  of  water  from  m  to  r,  Figs.  I  and  2. 

I  do  not  give  an  explanation  of  the  oeutre-fluid 
hydraulio,  as  it  is  simply  the  reversed  motion  ot  an 
enlarged  scale  ot  the  working  drum  of  tbe  wet  gas. 
meter,  as  generally  known,  for  measnring  gas  con- 
sumed, which  gives  a  steady  oompraesed  currant'  ot 
air.  JouNCSHnwAH,  PItebcombe  Works, 

near  Stroud,  Qloacesterahlre. 


SEWIBO  MACHINES. 

(ConMnued /Vvm  p^^e  114.) 

LOCK-BTITCB.— (ContinuMf. ) 

Sib, — There  are  in  dillerent  macbines  seven  dlstinc 
varistle<  ot  shuttles,  besiden  moliHoatlins  between 
them.  For  oommand  of   tension,  the  Howe  sbuttle 
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illustrated  In  the  last  number  but  one,  at  p.  113,  Is 
the  best,  although  It  Is  tcdloua  to  thread  ttaro-igh  a* 
many  holes.  The  reel  R  revolves  In  two  hules  In  the 
ends  of  the  shuttle ;  the  bole  in  tbe  chick  ond  cootfilti  s 
a  bolt  and  vring,  which  the  reel  forces  bsoic  so  far  aa  . 


uigitized  by  VJ^^^^V  IjC 


158 


ENGLISH  MEOHAHIG  AND  UIRSOB  OF  SCIENCE. 


LMay  6,  IWO. 


to  admit  U4  bolne  laid  within  the  ahnttle.  On  pash- 
ing  the  point  ot  the  reel  to  the  hole  la  tho  frsM  end  of 
the  shottle,  the  iptbig  forces  It  In  aad  retaintttk 

The  Sineer  ahuttle  reel  Is  kept  In  plae*  also  hj  a 
aimilar  bolt  and  aprlnf;,  which  Is  inserted  In  a  hole  In 
the  tront  end  of  tlie  shuttle,  as  tepresctited  at  T,  Fit;. 
8 ;  the  reel  C  rotates  en  centra  tatno.  The  thread 
passes  from  ttie  reel  to  a  slot  Sin  tw  wMbT  ride  ot  the 
sliDttU,  then  back  orer  the  reel  to  tlto  Mp  «Me,  chroogh 
■one  or  more  holea,  according  CD-  Hw  ftnslon  required. 

The  threading  to  arranged  •■*  flte  sjme  plan  In  the 
Tbomae'a  shutne,  rapreaented  at  Figs.  9  and  10,  bnt 
the  reel  h  square  enoM,  and  rotates  in  a  hole  in  the 
point  end  T,  and  »  sMt  U ;  ta  -Ctirthlck  end  of  the 
■buttle,  a  latel>Tl»du>w&  0MI&.  aoit  Is  made  to  torn 


on  Its  centre  pn  iiKa  1«(  slM  W,  IvMAr  it  flte  tightly. 
To  hold  the  reel  ta  ptow  in  tUvetot  0  •ptcca  ot  watch 
Bprluif  XIaeelderei  InaM*  ttM_«lnMfc' to  preM  the 


To  hold  the  reel  ta  I 

Bpriujf  X  la  eeldenM  _ 

reel  o«<weid  afra<D«t  the  latch  ▼.    fills  apnag  li  an 

Imponant  part  la  the  regulatloit  M  the  Anttl*  tm- 

si««.  ■ 

The  top  holes  in  the  ahnttle  admit  of  Omadiiig 
cither  through  1,  3,  or  5  holee,  but  not  throogh  2,  4,  or 
V  holes  ;  this  is  a  defect  In  shuttles  of  this  class,  bat 
Is  compensated  for  in  the  Thomases  shuttle  by  the 
aprlu^A.  Practice  enables  the  operator  to  bend  It 
to  press  on  the  reel  aud  thread  so  as  to  glre  the  re- 
quired tension. 

Tho  Howe,  Tkomaa'a,  and  Singer  etaaa  of  shnttles 
dlller  In  their  length  and  thieknese.  For  machines  of 
correeponding  piMrar  doing  the  eane  kinds  ot  work, 
for  bootmakoM,  taitore,  ,Ao.,  the  Howe  shuttle  takes 
liln.  of  the  aeedle  (ln«ad  to  paaa  around  It;  the 
Thomas's  frdm  I]  ts  l-lMk,  and  the  Singer  31n,  The 
Iriuttii  of  tha  Bo««  Annie  la  2}ln,,  Thomas's  1  7-8th 
inch,  and  Singer's  1}  1-iath  inch.  The  Bowe  shuttle 
will  hold  17  yards  of  No.  34  coRoni  'IhOBUM's  IS  yards, 
and  Singer's  90  yards. 

There  is  a  defeot  in  thick  alulttle*  lUla  the  Singer 
requlilng  '^In.  of  thread  to  pass  aronsd  it,  because 
thU  Sin.  must  pass  and  repass  through  the  eye  of  the 
needle  tor  each  stitch  made,  so  that  for  lOOO  stitches 
per  minote,  the  passing  and  repassing  of  the  thread 
through  the  needle  oye  will  amount  to  4O0Oln.  per 
mlsiKe,  vbtle  the  Uewe  or  Thomas's  requires  only 
SOOOIn.  per  minute. 

This  one-third  increaaed  Telocity  oyer  a  thick 
ahuttle,  and  through  the  needle  eye,  tende  to  tray  or 
weaken  the  tthread,  so  that  the  stitch  eminot  be 
drawn  im  so  ttgbtly,  except  by  reduoing  (he  speed,  er 
using  a  better  aad  dearer  quality  of  thread. 

The  IMek  shuttle  Is  much  used  l»r  slop  clothing, 
bnt  where  at>«Dgth  and  beauty  ot  sdteh  is  imnartant, 
the  Howe  hi  pre(en«d  for  beet  work,  the  Thomas's 
for  flowering  toe  caps  of  boots  and  tot  the  beat  de- 
aoriMii»  of  lallorB'  work. 

Tbae  the  long  thin  slrattle  baa  the  prelbranee ;  It 
bolde  Its  place  tot  the  best  work,  and  has  not  been 
eondemned,  althongh  mneh  baa  been  said  about  the 
.  cam  moTemeoe  for  drlTlng  It,  bat  why  It  should  be 
condeained  it  is  hard  to  mue  out,  seelag  It  la  exact  in 
its  moTemeot,  and  allows  tor  the  working  of  the  best 
shuttle. 

I'he  advocate  e  of  the  thick  shuttle  drtre  It  by  a 
crank,  oreocentfie,  which  makes  the  shuttle  travel  a 
lonirer  stroke  (  hsn  Is  required,  and  times  or  adjusts  it 
badly  fbr  the  needle  thread.  It  not  only  has  the  long 
loop  refljned  to  passing  around  It,  but  it  also  places 
extra  strain  upon  it.  To  sum  up.  It  is  the  best  eon- 
tri ranee  for  ftwying,  stratolng,  and  apollind  thread. 

It  must  be  allowed  that  driving  the  shuttle  by  a 
crank,  or  an  eccentric,  would  be  ah  improTement  ovet- 
the  cam  If  It  were  equally  eflicienC  "The  reduction  of 
oolse  land  wear  would  reeomuend  It,  although  the 
diOerence,  when  the  workmanship  is  good,  is  but  a 
trifle,  a  well  fitted  cam  and  roller  lasting  for  years. 

Some  of  the  more  recent  machines,  pat  forward  as 
wondertal  unproTements,  multiply  (he  evils  referred 
to  by  straining  a  long  loop  around  the  shuttle,  and  at 
the  same  time  cause  the  needle  to  rise  before  the 
ahuttle  has  passed  through  the  needle  loop,  so  that  the 
thread  is  being  scraped  by  the  shuttle  and  the  eye  of 
the  needle,  in  two  places  at  the  same  time.  What 
would  a  lady  think  ot  an  Inventor  coming  in  to  Im- 
prove her  sewlo?  if,  while  she  was  pulling;  her  thread 
through,  he  used  two  instrnmeots  to  scrape  or  fray 
It?  Thus,  at  the  same  time  spoiling  its  appearance 
and  making  It  weak.  So  iMf  waaU  allow  herself  to 
be  deceived  In  thltf  simple  way,  bnt  IVt  the  thing  be 
done  out  of  sight,  in  a  «ewiag  maehlnamade  to  please 
the  eye,  recommended  by  a  skllfnl  eperator,  with  a 
cnnniDtruseof  woM»,  and  (bes  the  lB*entor  Is  so  far 
successful  as  te  sail  a  maobine  not  constructed  on 
sound  mechanical  principles,  which  the  purchaser  will 
And  no  to  impl-ove  by  use,  but  to  cause  much  per- 
ptoxity  and  trouble  fbr  years. 

AKai.nst  the  use  of  a  thutlle  machine  the  following 
object  'ons  are  ur^ed  by  makers  of  tho  Spool  lock- 
stitch machine:— "  The  shuttle  stitch  Is  used  princl- 
ealiy  in  largo  machines  for  heavy  work.  It  requires 
Dth  heavy  and  noisy  machinery,  as  the  shuttle  used  is 
about  2in.  in  length,  and  weighs  more  than  a  quarter 
ot  an  ounce.  In  forming  one  atltefa  it  advances  Its 
entire  length  through  the  loops,  and  recedes  the  same 
distance,  conseqnMMly  movea  ibor  Inohas  at  each 
stitch.  The  movnnent  being  reciprooatinir,  (he  shuttle 
must  be  started,  moved  forwaid,  and  stopped,  started, 
moved  back,  anif  stopped  SKain  at  eaeh  stlMi ;  that  is, 
power  mnst  be  applied  to  start  the  shuttle  twice,  stop 
it  twlce.^d  move  It  four  luches  at  each  stitch,  besides 
the  power  required  (o  drive  tbe  needle  arm  and  other 
movable  parts  ef  the  machina :  heaea  the  necessity  of 
cumbersome  mecbaaism,  whleh  reader*  tHa  maehincs 
heavy,  noisy,  and  e.,...irely  unfit  tor  the  use  of  women 
and  for  drmestie  purposes.  In  working  tbin  mate- 
rial, as  tho  [enslonottne  two  threads  requires  adjust- 
ment, It  is  difilcult  to  bring  the  lock  of  them  in  the 
centre- of  the  fabric  ;  the  working  ot  the  shuttle  pro- 
duces the  zigzag  stitch, ;  the  lines  of  thread  lie  too 
high  above  the  surface  of  the  fabric;  the  manage- 
ment of  the  shuttle-tt)read  Is  dlSlcult,  partlcniarly  for 
ilne  work,  and  line  threiid  cannot  be  used  anccessfuUy 
with  ifc" 

The  first  objection  as  to  weight  and  motion  applies 
equally  to  the  feed  movement  of  the  Spool  machine, 
and  would  appear  more  complicated  If  mscribed.  The 
»troke«r  travel  of  the  feed  being  ^  of  an  inch,  while 
tl<e  (battle  stroke  Is  4  Inches,  Is  not  to  be  considered 


an  objection,  being  useful  work  performed,  which 
must  take  poiHnr  <m  »m  plan,  even  if  the  thread  fea 
carried  around  the  Meol. 

"  The  necessity  of  ouirtafaoma  meehanlsm,  which 
renders  the  machtnes  Stairy,  noisy,  and  entirely  unfit 
for  the  use  of  women  and  for  domestic  purposes  "  Is  ( 
mistake ;  instead  off  VMuUng  more  (ban  a  quarter  of 
an  onnce,  one-slxift  eff  an  ounee  is  the  weight  ot  • 
shuttle  in  mnehisimaww  working  with  ereat  sallstaa- 
tion  and  wltA  gieater  power,  at  a  less  expenditure  ot 
force,  being  mailer  and  lighter,  and  witli  no  BOKr 
parts  ot  cumbersome  machanism  than  a  Spool  BHi* 
chine. 

"The  tension  of  A«  twwjhteads  reqolres ad{nsa- 
ment,"and  thesbntcto  tlrsacean  be  adijasted  to  any 
degree,  but  the  Sfoel  tknaal  !•  limited.  The  only  ok- 
jeetlonto  the  thattls  I»  Ha  anise— ellck,  click  ateaeb 
stitch  ;  it  is:a  merry  seood  aM  they  ore  wise  who  use 
it ;  In  a  Kood  machine  11  doae  the  finest  and  widest 
range  ot  work,  with  tbo  toast  ttanble.  In  some  ma- 
chlaae  the  oUaM,  «H«fc>.of  the  alhittle  is  reduced  to  a 
miaftamm  by  ^t0tfttM  It  oi^  Us  frame,  instead  of 
strfklag  it  tatymmmm taokward  to  slide  on  its  bed. 

A  FSACTICXL  Uah. 

THE  TELESCOr*.— ITS  C0K8TBUCTI0H  AND 

Sir,— I  believe  that  I  can  give  "  the>Harmoiilms 
Blacksmith  "  (p.  110),  in  a  very  few  lines,  everything  that 
Is  at  present  in  print  with  regard  to  the  pemrmanee  of 
Mr.  Newall'sgigantio refractor;  as  also  vrlth  respect 
to  that  of  Hr.  Buckingham's.  My  extracts  aralWtea' 
from  the  "  Boport  of  the  Council  of  the  BoyrfJiWi' 
nomlcal )  Soelety,"  presented  to  the  flftleili  annual 
meeting  on  the  11th  ot  last  February.  The  first  baa 
refenMI  naflto great  Cooke  Teleaeope  ;  in  speaking  ot 
wbiob,  aMvdesariblog  its  conatmetrmi  and  mouutfng 
the  KepoM goes on'.ta  say:  "llr.  Nonnan  Loekyer. 
who  Lad  a*  opportunity  ot  examining  and  trying  this 
magnificsininstniment  shortly  batons  Ms  despatch  to 
Its  owner,  >r.  NewaU,  speak*  in  tke  highest  terms  of 
its  mounlAig  and  mechanical  arraofemennsgenerally ; 
and  ao  far  as  He  was  able  to  Judge  ot  its  optical  per- 
formance, wMh  the  low  power  U>  which  Hie  state  of 
the  weather  sastrieted  him,  he  considered  it  to  be 
very  promMng."  Hy  second  extract  is  Briefer  still, 
and  is  made  from  the  notice  of  Mr.  Backlngham's 
instrument;  "resardlug  its  optical  periormance,  we 
have,  an  yet,  no  delinile  report." 

That  very  unimaginative  person,  the  Governor  of 
Tilbury  Fort,  in  Sheridan's  play  of  "  The  Critic," 
says  (in  bis  attempt  to  check  his  daughUr  Tllburina's 
rhapsody),  "  the  Spanish  fleet  thou  canst  not  see— 
because— it  is  not  yet  in  sight"  For  an  analoaDtts 
reason,  I  eannot  proceed  to  quote  any  furthea  asm 
printed  aecounto  of  the  iwo  big  telesoopes,.  sAply 
bvcanse  there  are  ao  aosbunts  prmted  to  qno4rln>m. 
I  regret  that  the  inf  ormaUon  I  am  able  to  tmrS  Ai  ao 

ague,  but  trust  lAat  oW  famous   Hnsieal!   ~ 
riu-mke  the  Pioetors  la  Doctors 


win      

the  wBl  tor  the  deed. 
Tonrtilng  the  "  H.  B."s  Idea  of  platinising  speoalav 

1  should  not  be  hopeful  that  a  mirror  would  emerge 
intact  from  the  heating  ordeal,  at  all.  Mr.  Furklss,  as 
a  practical  manipulator,  would  however  be  the  man 
to  test  this. 

I  may  Inform  Mr.  Frank  Fotherglll  p.  114,  that  tba 
object  class  to  which  he  refers  as  having  been  eom- 
meaoed  by  me  some  time  since,  is  still  tneomplete.  I 
have  worked  at  it  in  such  an  extremely  desultory 
fashion,  that  I  do  not  look  forward  at  all  hopefully 
to  finishing  it.  I  do  not,  however,  plead  guilty  to 
sheer  laiiness,  nor  wish  Mr.  F.  to  imaeine  that  I 
shonid  derive  any  gratiScatloa  from  the  application 
of  the  words  of  Tacitus  to  myself  :  "  VUiiu  aliot 
induitria  ita  hunc  ignavia  ad  /amam  proluUrat. " 

Mr.  FothenKiirsqaestion  as  to  the  linear  diiforence 
In  thickness  between  a  spherical,  speculum  and  one 
in  the  form  of  a  paraboloid,  pertains  to  Analytical 
Geometry.  Shonid  your  correspondent  be  tamUhsr  with 
the  theory  of  axes  of  co-ordinates  as  applied  to  surfaces 
of  the  second  degree,  he  can  work  the  matter  out  for 
himself,  but  if  not,  it  la  absolutely  Impossible  to 
explain  It  in  iutelligibie  language. 

Rigel  being  now  practically  out  of  sight,  I  cannot 
comply  with  the  request  of  "Stella  "  p.  115,  to  see 
with  how  small  an  aperture  the  comes  can  be 
observed.  I  msy  just,  however,  say  that  the  late  Key. 
W.  B.  Dawes  saw  it,  and  made  a  diagram  of  it  and 
Its  primary,  with  a  telescope  of  241n.  focal  length  and 
I'Mn.  aperture ;  employing  for  the  purpose  a  pancratlo 
eyepiece  and  a  power  of  70. 

I  must  congratulate  "  Jicptune  "  on  having  secured 
the  services  J  ot  snidi  an  obvloosly  competent  com- 
puter aa  Mr.  Vivian  (p.  13S).  Only  I  hope  that,  for 
the  benefit  of  the  whole  optical  world,  ■■  Heptane  " 
will  favour  us  with  a  detailed  account  of  the  perfor- 
maace  of  his  telescope,  should  he  construct  n  from 
the  carves  whleh  Mr.  V.  makes  so  little  ot  ealenlating. 
By-the-bye,  wlieo,  aa  n  lad,  I  had  some  mixed  mathe- 
matics drilled  into  me,  I  used,  it  I  remember 
rightly,  to  be  told  that  the  rule  tor  finding  the  prin- 
cipal toons  of  an,  unequally  convex  lens  was  to 
divide  twice  the  product  of  its  radii  by  their  sum, 
As  I  wrjte,  I  Just  try  this  on  the  edge  of  my  paper 
with   Hr.   Vivian's    first  lens,    and   can  not   make 
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lite  ot  me.  I  have  not  taken  the  trouble  to  pursue 
this  very  eccentric  eompntatlon  any  farther.  SxpaU 
Btmlem,  and  I  can  fancy  where  1  should  land, 
were  I  to  go  through  it  all.  Bnt  that  I  consider 
Herschel's  formulae  to  be  open  to  the  objection  that  a 
slight  error  In  the  radii  of  the  tools  involves  serious 
consequences  in  the  ultimate  performance  of  tius 
object  glosses  ground  on  them,  1  should  advise  "Nep- 
tune" to  buy  "Herachcl  op  the  Telescope  "'  a  tbree- 
and-slxpeuny  book  published  by  A.  and  C.  Black,  and 
(if  he  bo  enough  of  an  algebraist  to  be  able  to  inter- 
polate) to  try  whether  he  cannot  do  nearlylas  well  as 
Mr.  V.  In  working  out  the  radii  ot  his  object  glass 
himself. 

With  regard  to  what  Hr.  Preston  states  on  p.  134, 
I  would  Just  observe  that  It  is  the  else  ot  the  emergent 
pencil  wilb  whleh  we  are    more  immediately  coo- 


cerned  in  an  ppera  glass.  If  the  dlameterof  this 
pencil  be  greater  than  that  of  the  pupil  of  the  eve 
there  Is  so  much  light  wasted,  but  as  long  as  It  Is 
smaller  than  that  oif  the  pupil,  the  larger  the  object 
glass  is,  the  more  brilliant  the  image  It  transmits 
1  do  not  understand  Mr.  P's  diagram,  inasmuch  as  B^ 
places  the  eye  in  it,  about  halfway  between  the  lens 
and  Ita  focal  point.  In  reality  he  would  seeexceedinelv 
little  with  bis  eye  in  such  ajposltlon. 

I  suppose  that  the  Equatoreal  mounting  of 
"H.  A.  C.a"  telescope  (2018),  p.  142,  has  been  con- 
structed by  the  maker  for  the  latltade  of  his  obser- 
vatory, so  aa  to  require  a  very  trivial  adjustment  of 
the  polar  axis  to  give  It  tho  proper  elevailon  ?  The 
firet  thing,  then,  that  he  will  have  to  do,  will  be  to 
assure  himself  that  the  polar  and  deolinatlon  axes  are 
at  right  angles.  This  he  must  do  by  means  of  a 
spuit  level  on  the  pivots  of  the  declination  axis.  Then 
he  must  get  the  optical  axis  of  the  telescope  at  right 
angles  to  the  decrinatioa  axis.  He  will  effect  thlsltv 
ImasMag  Ma  maaic  o»»iJlbciv  setting  the  telascope  in 
advance  ofa  star.  reiK««i«rilW  vernier  of  hUhourcfrcle. 
and  then  noting  the  MMant  ot  the  star's  transit  over 
his  middle  wire.  Now  turning  the  whole  aflalr  halt 
round  on  the  polar  axl»;  let  bin  again  reclamp  the 
telescope  a  little  in  frost  of  Ae  same  star  again  restd 
the  vernier,  and  once  ttofe  note  tbo  time  of  Ita 
passsge  over  the  middle  *lre ;  then  ih«  dMhrence 
between  ^  Anes  of  traoelt.  and  tMV  befHMn  tha 
two  readings  of  the  hour  circle  shooM  eamude  aeen- 
ratelv.  If  not,  he  must  correct  the  err«r.  If  atiaU.  by 
shifting  the  wire  frame  through  halt  the  Interval  in 

Bf^  ^J"?  *"*?»"  il»e!«ln  thpeMAb.  After 
nw  t»  w«r  bw«  to  aos  that  the  vemlkn  of  bis 
decllnatkm  circle  read  eoireotly.  For  thi*  purpose 
let  him  thread  a  star  on  the  deellnation  iHre  tud 
read  off  iu  declination  on  the  circle,  then  taiminc  the 
whole  Instrument  round  on  the  aolar  axis  aaaln 
thread  the  atar  on  the  wire;  then  Batf  the  diiletellee 
of  the  circle  readings  will  be  its  index  error.  Shonid 
this  be  large,  the  vernier  mnst  be  adjusted ;  bnt  it  not 
sufficiently  so  to  Interfere  with  fiodtng  a  star,  it  had 
better  be  left  alone.  Finally,  once  more  cacetolly 
levelling  the  declination  axis,  he  mnst  make  the  vernier 
of  his  hour  circle  read  Xll.  or  XXIV.,  as  the  case 
may  be.    These  Instmmenul  sdjustmcnts  being  com- 

Siete  inter  k,  all  he  will  have  to  do  will  be  to  set  the 
ecilnatlon  circle  to  the  declination  of  some  known 
Star  tallowing  for  refractlott,  and.  If  newMdt  the  index 
error  of  bis  circle),  and  then  as  tbe  star  osasses  the  field, 
to  elevate  or  depreas  the  pohtr  axis  bodl^  by  means  of 
tbe  proper  screws  imtU  tbe  star  rnns  along  tbe  de- 
clination wire.  Knowing  his  loCM  tMie  b«  can  now 
get  the  Instrument  into  the  MsridlaB  in  the  way  r«- 
MMsd  to  on  p.  85,  by  one  operuioa ;  and  sbowd  be 
suMeed  in  this,  and  in  tho  other  adjnstmenta  to 
wWeh  I  kave  referred,  be  ought  to  Have  no  dGiaealty 
in  Hndin0snehaasuras  Castor,  inthemiddla  ottiie 
day. 

'^-aacsylb"  (imai,  p.  143,  may  find  the  Ibena  ot  any 
■BfgiiealBg  «>w«l«ce.  when  he  knows  the  fbd  of  it* 
cOWMnutM  *IWW,  by  the  foUowtng  very  rimple 
•rnnnlte  IMvM»  Mrire  the  ptnddct  of  tbe  focal 
leugtits  ot  tlM  lenses  which  compose  tbe  eyepiece  by 
their  sum,  the  result  will  bo  ita  focus.  Tana,  if  we 
have  a  field  lens  of  3ln  focus,  and  an  eye  lens  of  1, 
2x3x1 
— — — —  =  1),  so  that  a  Unyghenlan  eyepiece  so 

constructed  would  be  equal  to  a  single  lens  of  Uln. 
focus.  Tbe  division  of  the  fooal  length  of  the  object 
glass  by  that  of  the  eyepiece  gives  the  power  of  the, 
latter.  Secondly,  I  may  iafbriu  my  querist  that  It 
should  not  only  think  a3in  Iblesoope  "good"  which 
wooid  show  the  Sth  Star  In  the  trapezlam  ot  0 
Orlonis,  but  minnlmi.  375ln.  I  should  put  as  the 
very  smallest  aperture  with  which  it  ooold  possibly 
be  picked  up  under  tbe  most  favourable  conceivable 
circumstances.  An  eye  IlkeDiatof  the  late  Kev.  W. 
R.  Dawes,  a  Uallmeyer  object  glass,  and  a  superb 
night  being  conjoined,  this  speck  of  light  might  be 
seen  with  the  aperture  I  l^e  asslraed.  Thirdly, 
will  Scorpio  refer  uie  to  the  Wlnme  auoyaMBin  whleh 
I  stated  that  a  S)in.  telescope  wouldT  bm  divorce 
stars  less  xXum  2''S  apart?  beaaase  I  have  *•  recol- 
lection whansver  of  ever  having  made  ant  sAti  asser- 
tion. I  thtifli  i«  lUasiy  that  a  really  fint  Mass  in- 
strumeat  of  this  aperture  iwnld  )m*  split  a  9*  pair  ot 
stars.  The  appiicarton  of  Dainnayer's  fonnnla 
(which  I  have  myself  ^iven  long  ago  more  than  once  in 
your  columns),  is  almost  too  cmciu]  a  tost  for  any  iu- 
strumeat.  Fourthly,  the  erdinary lluyghenian  eyepiece 
Is  used  luUillerently  Mtb  rvfieetorsior  retractors,  as 
Is  the  Uamsden,  or  positive,  eyeplMe  for  mloromotrio 
work.  Finally,  I  should  think  that  tbe  fitar  In  tbe 
larger  telescope  spoken  of  by  your  correspondent, 
would  look  rather  smaller  with  TOO  than  it  would 
with  :!50  in  the  smaller  one  ;  but  Itical  length  would 
enter  as  an  element  iHIti  this,  thu  image  being  a 
spurious  one.  Cutrris  j^anhu,  the  shorter  the  focus 
of  our  object  glai-s  tJle  smaller  tbe  disc  of  a  star. 
A  Fellow  of  tue  Ba><Me.MmoN0.«tOAL  society. 


ASTBOWOMICAL. 

Sib,— Assuming  thMShr.  Fotherglll,  p.  114,  Is  cor- 
rect about  "  Dfetrlchsen's  Almanac,"  the  computer 
of  the  Epbemeris  therein  contaldod,  most  have  made 
some  odd  mistake.  A  planet  such  as  Veroury  or 
Venus  may  change  its  deelinatiou  percepHCly  between 
ita  time  of  rising  and  setting,  so  that  the  interval  be- 
tween its  rising  and  culmination  may  dIBbr  from  that 
between  Its  passnfie  OWV  the  Meridian  and  iu  setting: 
hut  in  tbe  case  of  a  fisMd'stof— aodMr.  K.  Kpeaksof "  a 
Star  "— iu  declination  practically  dbes  not  vary  at  all. 
So  that  its  diurnal  path  hi  accurately  bisected  by  the 
Meridian. 

I  cannot  give  ■'  Scire  Volo"  (2S24),  p.  118,  the 
longitude  of  Belfast  with  extreme  acountcy,  but  he 
may  takelts  timeas  being Sm  :i8s.  of  Sidereal  time,  or 
Om.  37s.ot  Mean  Solar  time  slower  than  that  of  GliS- 
gow,  with  a  probable  error  of  not  mure  than  a  second. 

The  query  of  "  A.H.Z."  ('.25M)  Is  almost  meaningless 
Without  some  iudlcatlan  oC  his  locAlitr.  In  Lmulon 
inst  now  tbe  Magnetic  Needle  points  Vi"  50'  to  the 
West  ot  North,  but  this  dccUnatlou  varies  m  trkedly 
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•TCD  In  aifferent  p»rt«  ol  the  United  KlnRdom.  To 
ttke  the  Blaic,  for  example,  I  liavoju«tmenaoned  in 
iff  orevloMreW.  GImbow,  ibe  Ueclln«tlon  lhi8  year 
2^J>lI'."wteii  Dover  it  U  only  19°  10-.  TW.  will 
■erve  to  show  bow  wry  vaguf  »py  "^J^„  S"Ki 
of  n«ce««»r  be  to  jonr  coriMpondent  a  queulQo  InJM 

'^Vth'raSjd  to tbe  letter  of  "  Not  a f-E-A-S," on  p. 
13i  I  mutt  (inndJdly  coafeM  tbat  I  hive  »ota«Uy  been 
foollab  anottgU  to  apply  the  correetioB  Ima  ottr 
wSStafiTln  I  very  careliw  n»y,  that  the  difference 
to  lOBgftude  ivltwady  Included  It.  Hl»  lecondexample 
ta  rial*;  and  mine  on  p.  86.  only  correct  for  the  pur- 
pdof  obtwuinp  hi.  tocaJ  mean  time.  Obvlon^,  what- 
iver  the  Sidereal  time  be  at  hljeupuoeedislatfon,  H  U 
at  that  iMtant  8m.  79.  more  at  Greenwleb;  wwl  " 
U  1>  Greenwich  Mean  time  we  are  aeeklnK.  we  mu»t 
take  the  81d«real  time  at  the  preoedliiR  GrcenKuk  mean 
ioonfrom  L.S.T.  +  8m.  U.  (and  reduce  the  reault  to 
mean  time)  to  tret  what  we  require. 

There  would  appear  to  be  a  recent  faahion,  with 
people  who  have  nothing  else  to  give,  to  offer  priaje. 
juf  I  commend  thiato  the  attention  of  "  Veritae,  p. 
106.  and  eounael  him  to  efler  an  organ,  teleuope,liiih 
keale,  "  Hlatory  of  Knglaud,"  aet  of  flat  iron»  »>r 
aometWng  equally  approprisic)  to  any  one  of  tlie 
ieadere  of  the  Kkolish  M»ciiA»ic,who  will  expUln 
tbe  penultimate  and  concluding  paragraph*  in  AM 
letteron  the  pace  referred  to?  _     _    _..,. 

C^l^  iSwfcTl   may  tell    Mr.   D    E.  ■William,, 
(2«06)  D.  U2.  that  places  on  and  near  the  Monlor  have 
the  ahorteet  dawn  and  twjltoht;  and  «'°"  »••' t  u 
Pole*  the  longeet    Thli  arfiee  from  the  fa«t  that  it 
b  not  abnolutely  Hark  until  the  Sun  has  deac«nded  I8» 
below  the horiion  ;  and  that  in  laUtadee  where  he  i« 
over  head,  he  of  coune  rl»«  and  aeMperpendlonlarly; 
and  vary  rapidly  deecribee  tW«  arc  <rf  19=.    On  the 
otbei  hand.  In  high  laUtodeaJiie  path  bwiomea  mwo 
mndmareohUquB  to  tbe  horiaon  ••  we  approach  the 
Pole*,  and  be  l»  a  long  time  before  he  attains  a  depth 
of  18°  below  it :  tbe  ultimate  result  being   that,  even 
in  Bnglaad,  at  one  aaaian  of  the  year,  he  never  descends 
M  deeply  a«  this,  and  coaseqoently  there  is  no  real 
night:  and  that  as  we  come  still  nearer  the  pole*,  we 
a^reataMrallel  of  latitude  on  and  beyond  whtob, 
fbr  half  the  year,  tbe  8nu  does  not  let  at  all.    If  « «■• 
Williams  has  access  to  an  ordinary  terrestrial  Ulohe, 
and  will  merely  stick   a  white  dise  of  paper  on  any 
part  of  the  Kcllptlc  he  pleases,  and  elevate  the  Pole  of 
the  Globe  to  various  beighu,  he  wlU  be  able  to  see 
the  reason  of  all  this  at  a  «!"»«?,•    T?.,'.'?"'*t  a 
condlUon  ofthlngiOntheKqoator.allbewUl  bavetodo, 
will  be  to  place  tbe  axis  oT  the  Globe  parallel  with 
tbe  woMenborlaon,  then  turning  tbe  Globe  on  such 
axis,  he  will  see  hie  piece  of  paper  rise  and  aet  perpen- 
dlenlatly.    If  now  he  will  elevate  (be  axle  until  It  is 
perpendicular  to  the  horizon,  be  will  observe  that  his 
white  paper  sun  wUl  travel  round  and  round  Pnrallei 
to  It :  of  Bourse  at  Intermediate  inclinations,  dosorlb- 
Ing  paths  of  greater  or  less  obliquity.    We   mayand 
ont,  to  select  a  familar  example,  the  time  during  wtalcn 
twiligbt  lasu  In  London  all  night  long,  by  considering 
that  the  Latitude  of  that  City  is  51*30',  or  in  other 
words  that  the  Pole  Is  elevated  at  that   angle  to  the 
Jiorixon  :   then,  adding  18°  to  this  we  getfla°  30'.   But 
from  May  Srd  nnta  July  20Ui,  the  Safs  North  Polar 
IMstance  la  always  ies*  than  this.    So  even  at  mid- 
night, when  be  I*  due  North,  be  U  less  than  18°  below 
the  boiteon,  and  ooosequently  there  can  be  no  real 
night.  Any  common  work  on  Astronomy  will  give  Ur. 
HllUania  further  details  on  this  subject. 

A  FM.1.0W  OP  THE  BOTAt  AaTBOKOmCAt  SOCIETY. 


BIMULTANKOU*  EQUATIONS. 
BiR,— Various  problems  of  eimnltaneous  fquatlons 
taken  from  Todhunter's  large  algebra  hove  been  sub- 
mitted to  your  readers  for  solution.  I  beg.  therefore, 
to  send  complete  solutions  to  the  hist  ten  questions  In 
Itis  workasabove-montlencd.  P* ■R"''  v  ! wlL . 
inserted  at  your  convenience,  and  will  probably  oe  a 
great  help  to  many  students.    Then 

+  5»  -  3s  =  4,5x  + 


,  eq.  s'  +  «  +  1  = 


BARTH'S  EOTATION. 

eniy_"C.  B.  O.,  Hants,"  adopts  a  mode  of  dUeos- 
aiogoeatrifngal  at  tendenelei  which  is  a  favourite  ene 
of  my  own  In  all  such  matters.  It  is  so  simple  and 
clear  a*  to  be  worth  notln  .  In  all  such  questions,  one 
has  only  to  consider  w  jat  is  tbe  change  of  direc- 
tion effected  in  a  given  time  on  a  body  moving 
with  a  known  velocity  to  estimate  what  force 
ha*  been  called  into  action.  By  this  simple  prind  pie 
I  wa*  able  la  my  "  Saturn  "  to  weigh  Saturn  against 
the  earth  (by  eonaldsring  motion  of  his  satellite  Titan) 
withOBt  even  having  occasion  for  an  Illustrative  dia- 
gram.   Tbe  principie  Is  very  fertile. 

I  present  my  compliment*  to  "0.  B.  O.,  Bants,"  on 
the  Inoidtty  of  bis  reasoning. 

BlCBD.  A.  Proctob. 


Multiply  (1.)  »nd  (2.)  by 
3  and  2  respectively. 

Add  together.  ' 


I.  4x  -  Sy  -t-  2*  =  ».  2 
6  V  -  2  *  =  18. 
(1.)  4x-3tf  +  25=    9 
(2.)  «x  +  »i/-»»=    * 
(3.)  6x-t-6jr-««  =  18 

=  12x-    »y  +  0s=27; 
4x  -(-  18j/-6»=    8 

(4.)16x-ctf  =3* 

Then  add  (I.)  and  (S.) 

4x-3»  +  2*=    »    - 
5a-l-6y-2»-18 

(6.)«x  .t-  3  V  =27 

Multiply  (4.)  by  8  and  subtract  (3.)  from  result 
48  X  -t-  3  »  =  105 
9*  -I-  3w  =    27 


The  cq.  X  -(•  — 

X 


z,  gives 


a!>-»j:-t-l  =  o,  x  = 


-  1  ±  ,/5 


V  £'  -  4 


BopUcIng  z  by  ltd  value,  we  obtsln 
values  for  x.  For  the  eq.  (6)  .i*  +  2*  = 
X  —  y,  hence 

—  ^  +  a*  =  o,  or  y*  —  2a  =  o. 
This  last  equation  can  be  put  as  follows  :— 


four  different 
e.    1  suppose 


(t)"  -  ■■  = 


39  X 

=     78 

X 

~    38  ~ 

2 

Ox  +  3»  =  27 

18 

+  Sff  =  27 

8j,  =  i7  - 

18 

=  0 

• 

'  =  7  = 

3 

4x 

-  3j(  -1-  2«  = 

9 

8 

_    »    +  2»  = 

9 

2  2  — 

9 
10 

+  0  - 

8  =  10 

z  = 

2 

=  5 

llUB 

X  =  2,  J/ 

=  3 

,  aodz 

=  6 

IL  (1.) 

5x  -  Off  +  4«  = 

^.•\  Multiply  (1.) 
*'/by  3  and    4 

and  (2.) 
respec- 

Heoee  —  as  in  the  Irtcquatlon,  and  then  V,  iind.chang- 

2 
Ing  sign*!  x.agaln  5  roots,  total  10.— Behiiahdiii. 


BLUE  MAHOE  'WOOD  FOE  PISHING  BODS. 

SiK,— Oor  friend  "  The  Harmonious  Blacksmith,"  p. 
Ill,  last  number  but  one,  wishos  some  iufonnation 
about  bine  mahoe  wood,  which  he  says  is  exeelleoc 
for  making  Oshing  rods.  He  asks  also  where  be  could 
purehMoU.  I  made  some  Inqniriea  nbout  the  origin 
ol  that  wood,  and  hope  tlM  following  partlcohus  may 
enable  him  to  obtain  It. 

The  name  of  maboe  or  mabot  Is  riven  to  several 
plant*,  espeeially  to  different  flbra-yielding  Uibucus, 
also  to  ioaie  ljt<itM»  and  Dombeya.  Hoiiualn  Mahoe 
(JiNMKKS  «/aliM)  is  50ft.  Ugh ;  a  ahinale  af  (bat  wood 
coming  from  Jamaica,  waa  exhibited  in  London,  1862, 
and  said  to  last  6  years  withont  any  palut.  Seaside 
Mahoe  is  JTiUsau  iUiacau,  of  which  there  Is  a  white 
and  also  a  blae  variety :  it  Is.  I  believe,  aft.  to  8ft. 
high ;  iu  name  In  Panama  Is  Mayagua  de  la  playa. 
Now,  I  And  In  a  catalogue  of  MM.  Fauntleroy  and 
Ca,  (aotnal  Ann.  Mundy,  Horley  and  Co.,  100,  Bnnhill- 
row,  E.C.)  tbe  '•  Mayi^na  aiul  wcod."  and  this  will  be, 
I  believe,  tbe  "  blue  mahae  " ;  having  no  sample  I 
cannot  further  examine  It.  but  it  wlTI  be  easy  lor 
"  the  H.  B. "  to  apply  to  that  firm,  and  I  shall  be  happy 
if  I  have  obliged  him  who  has  obliged  so  many  brother 
readers.  BEBMAltDiH. 


i 


riGtTBE  OF  THE  SABTH. 

Sib,— Ur.  Beardsley  is  an  apt  pnpil  of  "  Parallax," 
and  will  soon  quote  others  to  his  purpose  as  cleverly 
as  his  teacher.    He  quote*  me  as  saying  the  earth  s 
rotation  can  De  proved  by  the  simple  fact  tlist  a  rota- 
ting semicircle  may  be  made  to  keep  pace  with  tbe  sun. 
/  uU  naUiHg  of  Iht  tort.    He  quote*  me  as   making  a 
certain  remark  about  Tycho  Brahe'e   system.    /  made 
» t*c\  remari.    Paradoxists  n»y  be  divided  Into  two 
great  classei.    1  know  now  to  which  Mr.  B.  belongs. 
What  1  really  said  of   the  experiment  referred  to 
was  that  it  proved  that  If  the  sup  move,  his  motion 
is  of  a  certain  cbaneter  ;  what  I  said  about  Tvcbo 
Brah*  referred,  as  B.  knows,  to  tbe  subject  of  the 
earth's  revolution,  not  to  her  rotation.  .  .   . 

"  W.  H.   L."  wanu  me  to  argue  with  Beardsley. 
With  thanks,  I  decline. 

Mr.  Dyer  must  be  a  very  young  man  not  to  know 
that  Parallax  and  Ck>.,  are  merely  types  of  a  class 
which  *iU  always  exist.  Suppose  "  Parallax "  datt 
"  unsettle  the  minds  of  many  people  who  have 
not  studied  thesiriject."  Wbat  then  ?  It  serves  them 
right  for  leaving  the  subject  unstudied.  They  have 
been  settled  in  ignorance,  and  "  Parallax  "  is  uncon- 
aclonsly  doing  cspltal  work  by  unaettltng  them. 
More  power  to  him  l  Kichd.  A.  Proctob. 

P.S.— In  the  hope  of  encouraging  Beardsley  to  grow 
into  another  "  Parallax,"  I  invite  him  to  screw  up 
bis  courage,  and  Invent  a  reason  why  the  sun,  sup- 
poaing  it  to  set,  as  shown  In  bis  Fig.  3,  (bor- 
rowed from"  ParallBX),"does  not  seem  to  varylnslie, 
wiOi  ihcao  awkwardly  varying  distances.  He  might 
extend  his  proof  to  the  general  solar  motions  as 
conceived  by  bis  teacher. 


^x,,  J.  A.,       ^y  -  loCtWely,  addingthe  re- 
(».)  7  X  +  4  V  -  3J  -  iv^  ^^^  ^  Ijg,  jj  J 

/-Then  multiply  (1.) 
[  and  (3.)  bv  6  and  4 
(S)2x+  V  -(■«»  =  46J respectively, subtract- 
J  ingtheresulu,  we  get 
\.(5.j 


15  X 
28x 

+ 

181/  -f 
10;/  - 

12* 
12  z 

= 

45 

7d 

(l.)43x 

30X 

8x 

+ 

iy 

Xy  + 
4»-t- 

24« 

•Hz 

= 

121 

90 
1«4 

2)22x 

- 

40]/ 

s 

- 

91 

(5.)llx  -  20»              =  -    47. 
,  subtracting  (5.)  wo  have 
430  X  -  20  y  =    1210 
11  X  -  20  V  =  -  47 

419  X 

X 

=  1257 
=  1257 

=  3 

419 

11  X 

-soy 

=  -  47 

83 

-20y 

=  -  47 

-  20v 

=  -  47  -  33  = 

20y 

=  80 

y 

80 
~  20~ 

5x- 

-6y  -I-  4«  =  15 

16  ■ 

-24    -t-  4  »  =  15 

4  «  =  15  +  24 

24 
z =  « 

4 

Thus,  x  = 

3.ff  = 

=  4,  and  «  =  6, 

Multiply  (4.)  by 


AN  SNGLISU  MECHANIC  MUTUAL  IMPBOVK- 

UENT  SOCIETY  FOB  BLACKBUEN. 
SiK,— As  I  feel  certain  there  must  be  many  eub- 
scrlben  to  your  excellent  Journal  in  Blackbpm,  I  beg 
to  suggest  that  afew  of  them  who  know  each  other 
should  meet  together,  and  arrange  to  have  a  meeting 
suoh  as  odr  Edinburgh  amd  Manchester  brethren  have 
l«aolved  upon.  No  doubt  we  could  muster  a  g&odly 
nnmber.  and  help  on  this  new  intellectual  project;  fur 
encouraging  the  arts  and  sciences. 
J.  Habrison  Mora!!,2,  Brook-st., Basam,  Blackbam. 


-  80 


15  =  24 


0.fl.  W.  B. 


EQUATIONS, 

Sir,—!  believe  "  C.  H.  W.,  B."  p.  181,  No.  206.  has 
not  given  the  complete  solution  of  the  2nd  equstion, 
an  equation  of  the  nt*  Oegree  having  n  roots,  we  hove 
the  tw6  equations  (o)  x»  -  1  =  o,  and  (6)  x»  +  ii, 
or  X.,  -I-  2*  =  o. 
(o)  x»  -  1  =  (X  -  1)  (x«  +  x»  -I-  x*  +  X  -I-  1)  =  o 

Which  give* 

»  -  1  =  o,  X  =  1,  and  x«+x9-)-x'-l-x-t-l  =  o, 
Beciprocal  equation,  dividing  by 
1        1 

X    ...  X'-t-X  +  l-l-   —  +   —   =  0 
X       x' 


Or 


x'  x*  + 


+    X   + 


+ 1 


Putting 


(--> 


»,  we  have  x»  + 


-  =  »» 


SAIJlDS. 

Sir,— Permit  me  to  draw  attention  to  tbe  value  ot 
dandelion  leaves  as  a  salad.  Although  much  used 
abroad,  (he  plant  is  little  appreciated  here,  as  Indeed 
many  others  that  might  enter  Into  our  dietaries.  At 
this  season  of  the  year,  salfkds  constitute  valuable 
articles  of  diet.  They  are  recemmended  not  only  on 
account  of  their  cooling  and  refreshing  taste,  hnt 
chiefly  tkom  their  containing  mineral  matters,  which 
are  so  essential  to  the  malnlensuoe  of  health.  These 
mineral  matter*  consist  principally  of  stilts  ot  potas- 
sium and  sodium.  When  vegetables  are  boiled,  a  cer- 
tain portion  ot  their  mineral  eoiutltuents  Is  extracted 
by  the  water,  and  hence  the  practice  of  eating  un- 
cooked vegetables  and  fruit  is  a  most  wholesome  one, 
as  tttmlsblng  the  system  with  saline  nuuters,  which 
an  mnob  needed.  The  following  plants  are  used  as 
salads  in  this  countiy:— beer,. celery,  endive,  garden 
cress,  lettuce,  radish,  and  water  cress.  To  this  list 
might  be  Judiciously  added  tbe  leaves  of  the  dandelion. 
Lamb's  lettuce,  or  (oorn-salad,  sorrel,  and  many  other 
wild  plants,  which  through  ignorance  or  prejudice  are 
at  present  despised. 

In  making  salads  it  vriU  be  found  an  improvement 
to  use  the  leaves  telerably  dry,  to  add  a  fair  quantity 
of  good  oil,  and  not  drench  with  vinegar,  as  is  too 
often  done.  Beta. 

CASK  HAEDENING. 
Sir,— In  reply  to  "  St.  George,"  I  Inform  him  that  it 
is  not  a  new  plan  of  case  banTening,  although  it  was 
not  geoerelly  Known.  I  have  used  it  for  years,  with 
only  this  difference,  that  I  put  about  one-third  of  saVc 
among  the  prusslale  of  potash,  either  In  a  retort  or  on 
the  red-hot  iron  at  tbe  smith's  fire,  and  by  re-heaung 
and  giving  it  anotber  dose  it  will  he  better.  ,1  coso 
hardened  some  things  about  two  years  ago  for  experi- 
ment, and  dipped  them  in  a  mixture  of  one-third  of 
sulphuric  add  among  the  water  with  good  results. 
Everyone  was  surprised  that  saw  them,  and  so  was 
Heatbem  Jack. 


SCEEW  CHUCK. 

StK,— I  have  been  looking  for  a  reply  from 
"Marine,"  In  answer  to  "J.  K.  P.,"  who  says  he  is  m 
error  in  saying  that  "A.  B."  put  a  left-handed  screw 
on  his  chuck.  He  say*:  "I  know  a  maohlne  with  a 
screw  on  esch  end,  the  one  right,  tbe  other  left.  It 
"J.  K.  P."  saw  a  machine  any  other  way  it  was 
wiong ;  for  if  tbe  back  centre  is  screwed  in  the  spin- 
dle, it  must  be  a  left-hand  thread.  In  the  same  num- 
ber (262)  "J.K.V."  gives  a  drawtag  of  Bennetts 
ehnclL  The  thread  is  put  on  right-handed,  and  it  la 
the  reverse  of  that  of  "  A.  a"  If  "  Marine  wa*  Iu 
error,  how  are  they  not  both  the  same? 

HsATnEH  Jack. 
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AKCIENT  ARCHITKCTUHAL  REUAIM8  Uf 
INDIA. 

Si>,— Probabljr  there  ue  very  few  places  on  the 
varth'a  tortaoe  where  uielent  dvUiMtion  and  barbn- 
rUm  hare  eo-ocbtcd  aide  by  aide,  n*  it  were,  to  an 
extent  equal  to  which  haa  prevailed  In  what  now  «>n- 
rtitates  the  British  dominion  in  India.  At  a  remote 
portod  our  Aryan  ancestors  conquered  this  ooantr)', 
but  of  cnuisc  their  conquest  was  not  a  perfect  one  (no 
conquesis  erer  ue,  excepting  those  domestie  conquests 
achieved  by  wives  over  husbands*,  and  the  Aryan 
conquerors  became  to  a  considerabiB  extent  amalf^a- 
ma'ed  with  the  more  ancloat  populations,  which  was 
probably  Ibe  origin  of  the  complex  system  of  castes 
which  grew  up,  tlie  pure  lacea,  as  the  Urahmins  and 
ilie  warrior  caste,  remaining  the  goTeralntt  classes,  s<, 
indeed,  soldiers  and  priests,  when  united,  almost  iu- 
varlably  do,  "even  until  tbfc day." 

In  India  the  oonquerlBK  race,  to  a  eonaidcrable  extent, 
adopted  the  anpersUtions  of  those  they  subdiod.  Modem 
Hinduism  ta  anything  but  the  pure  thelam  of  the  an- 
cient Aryana,  aa  Baboo  KeabubCbunderSen  wonld  tell 
us ;  and  some  of  those  ancient  populations  seem  not 
much,  if  any,  further  advanced  in  civilisation  now  than 
they  were  thousands  of  years  ac;o,  when  the  lighter- 
coloured  Aryans  conquered  them.  Kevertheless,  they 
have  In  many  instanetfs  re-occupied  their  lost  ground, 
from  which  the  higher  race  has  retired,  although  thsy  do 
not  seem  to  have  "  Improved  the  occasion,"  and  copied 
the  example  of  those  who  tempararlly  occupied,  s<iy, 
the- site  ot  the  city  of  Uandoo,  whose  architectural 
works  would  do  honour  to  Greek  and  Roman  clTlUia- 
tlon,  it,  indeed,  their  remains  do  not  surpass  any  ot 
the  worka  of  thoae  peoplea,  except  in  atatnary.  i'ho 
ground  on  which  the  renwins  of  this  ancient  city 
stand  Is  now  occupied  by  the  savage  tribo  ol  BhveU, 
who  are  not  only  incapable  of  mason's  work,  but  are 
loo  barborons  to  build  even  a  comfortable  but  to  shel- 
ter (hem,  or  to  cultivate  the  earth  for  thairaubilstence, 
and,  like  the  Santhals,  they  are  yet  only  armed  with 
bows  and  arrows,  a  most  convincing  proof  of  a  low 
state,  for  there  can  be  no  doubt  whatever  that  gun- 
powder and  the  gallowa  are  the  most  salient  algns  ot 
clviltsatlott.  The  Habi(«iiioiis  Blacksmitr. 


May  the  "  BltckumlUi "  take  the  liberty  of  eantlon- 
tng  "Joe  "  and  othera  againat  being  token  in  by  any 
nf  that  old  nonaenae  about  roda  weighing  an  ounce,  or 
leao,  per  foot  of  their  length  ?  He  haa  seen  a  roach  rod 
22lt.  long,  welihing  only  Zloa.,  and  it«  action  waa 
very  good  iHtkout  itt  butt.  Thla  remarkably  small 
weight  waa  obtained  by  boring  out  Ita  bntt— made  of 
shavedjungle  bambeo  cane— until  it  waa  leaa  than  Jin. 
thick.  Need  he  add  that  It  was  soon  split  to  pieces. 
When  a  sult&ble  butt-joint— made  ot  East  India  bam- 
boo-was snbatituted  for  It,  the  rod  became  tanltless; 
but  then  it  weighed  a  few  ounces  more.  No  doubt  It 
weighed  heavier  iniUbag,  but  It  did  not/ec<  heavier 
in  the  hand  when  In  nse,  for  the  very  simple  reason 
that  the  sdditloiuit  weight  waa  at  that  end  ntamt  the 
augler.  A  very  alight  weight  added  to  Ita  top  wonld 
have  been  much  mote  fell,  just  aa  a  amoll  fiah  feela 
heav)  to  lift  oat  ol  the  water  with  a  leng  rod. 


SHEATHING  IRON  SHIPS  WITH   WOOD  AND 
,  COPPER. 

Sir,— I  did  not  Intend  to  oaacrt  that  the  Admiralty 
bad  delnttely  adopted  a  modlBcation  of  the  plan  for 
doing  this  which  I  designed  about  IWl,  but  only  that 
they  oad  «idopt<Ml  It  experimentally— In  the  fast  frigate 
Inconstant,  If  I  am  not  miatakeu.  In  my  design  there 
was  no  difficulty  In  obtainlni;  a  perfect  adherence  of 
the  wood,  for  It  was  oonllncd  In  dovetailed  Iron 
grooves  formed  by  affixing  angle  Iron  to  the  ship's 
outer  skin,  and  driving  the  wood  into  the  grooves  ao 
formed.  If  I  remember  correctly,  asphalted  felt  waa 
Introdueed  between  the  iron  skin  ot  the  ship  and  the 
wooden  sheathing,  sn  as  to  form  a  water-tight  Joint, 
and  prevent  tbe  lujurions  action  of  sea  water  on  iron 
in  contact  with  wood.  I  am  almost  eertain  I  have  tbe 
coloured  drawings  of  this  design  by  me,  and  if  you 
think,  Mr.  Editor,  the  matter  of  snIBelent  importance 
for  a  small  enj^raved  Illustration,  I  will  look  them  up 
and  aend  them  to  you.  In  regard  to  its  Importance  I 
msy  remark  that  could  mine  or  some  similar  plan  be 
carried  out  withuut  ton  great  expense.  Iron  ships 
might  not  only  be  employed  as  cruisers  oh  stations 

where  there  Is  no  dock  flccommpdatlon  for  large  war 
ships,  but  in  such  aervlres  as  tlie  Southern  whale 
flsliery,  In  which  a  ship  often  remains  undoeked  for 
three  successive  years,  uiO  unless  sheathed  wlih  cop- 
per would  become  tiie  local  habitation  of  tbe  great 
llaniacle  family  to  an  extent  undreamed  ot  even  by 
Charles  Dickens  himself. 

The  IlABMOHIOOt  Blacksmitb. 


A  SOFT-VOICED  PIPE  FOR  A  CHAMBER 
OR0AN-FOG-B0KN& 

8|B.— At  the  southern  extremity  of  the  Isle  of  Wight 
•n  experimental  fog-horn  ban  been  erected,  which  Is 
voiced  exactly  by  the  same  means  that  are  employed 
to  voice  the  rred  pipe  of  an  organ  -,  but  those  means 
are  on  rather  a  larger  scale.  The  steel  reed  ot  this 
trumpet  pipe  is  five  Inches  long  by  two  inches  wide, 
and  is  put  In  motion  by  air  at  tbe  prrssure  »f  about 
101b.  to  the  superficial  Inch.  Uow  many  Inches  of 
water  this  1«  tqulralent  fj  I  leave  "  Adept "  and  Mr. 
Kembletckalkalate."  This  wee  pipe,  or  chauntsr. 
at  a  cannle  bcoc  would  term  It,  can  hardly  discourae 
ncKt  music,  but  its  sound,  A,  second  space  in  tbe  tre- 
ble, must,  I  think,  be  sufficiently  "  strident"  to  aatlafy 
«vea  Princess  Alexandra  of  the  Enolish  Mzchamic 
herself ;  tor  I  am  told  It  can  be  heard  many  miles  out 
at  sea.  when  other  sounds  are  so  difficult  to  transmit 
'  tbrongh  toga. 

A  lifeboat  la  a  very  good  thing,  and  I  tmat  we 
Koglish  Mcchanica  with  ere  long,  add  at  least  one 
more  to  the  number  of  those  which  are  atationed  on 
our  roekbonnd  coast.  But  however  desirable  It  Is  to 
aave  die  lives  of  shipwrecked  men.  It  Is  yet  more 
desirable  to  prevent  shipwreck;  so  I  do  hope  this 
t>orn  may  long  remain  eratted,  and,  aa  Sam  Slick 
would  have  said,  Its  aound  continue  to  be  a  cmition  to 
mariner*,  warcing  peer  .Tack  ot  the  dangers  of  too 
near  an  approach  to  land  In  foggy  weather. 

The  Uabmohiods  Blacksmith. 


BLUE  MAHOE  WOOD. 

Si  b,— "  Tbe  Hormonloua  Blackamltb  "  respectfully 
iutorms"  Joe  "that  he,  the  said  Vulcanite,  is  no(  in  the 
market  for  fly  rods,  nor  indeed  anything  else  at  pre- 
present,  exceptlnir  It  be  ancient  and  rat«  musical 
inatmments,  and  that  he  boa  no  Intention  of  entering 
the  market,  for  fear  he  ahonld  himself  be  "  sold. ' 
Banter  apart,  he  cannot  Inform  "  Joe  "  the  weight  of 
kUi  long  tnt«e-)olnt  North  Carolina  cane  Hy-rod,  almply 
becanae  It  ia  uot  now  In  hia  possession,  and  eon  only 
•ay,  in  general  terms,  that  it  was  extremely  light,  and 
did  not  fatigue  the  user  moch  more  than  a  rather 


THE  FUEL  OF  THE  SUN. 

Sir,— Under  thla  title  a  fellow  Uacksmtth.  who  has 
rather  moir  scleaoe  than  the  ignoramus  who  writes 
this,  has  produced  an  Interesting  work  baaed  on  the 
hypoilipsis  that  all  Interplanetary  and  atellBr  space  ia 
occupied  with  matter  identical  with  that  found  on 
earth,  and  that  the  sun.  In  his  Journey  through  space, 
is  continually  attraetinglttohlmself.  at  arale  probably 
exceeding  160  millions  of  millions  ot  tons  per  second  ot 
lime,  and  leaving  behind  him  a  proportionate  quan- 
tity of  what  tbe  author,  borrowing  an  idea  from  his 
smithy  experiences,  terms  exhausted  fuel.  Tbia  hy- 
polheals  appears  to  have  the  advantage  ot  acooiutlng 
for  observed  tacts  witbont  requiring  us  to  admit  tbe 
exiatenee  ot  any  unknown  cauaea  or  new  forces,  ex- 
cepting the  assumption  that  the  matter  dlfiuaed 
throngli  apace  is  Identical  with  that  with  which  we  are 
familiar,  which  seems  at  least  very  probable,  although 
of  oonrae  we  must  not  assume  that  vre  are  ocqnaiuted 
with  all  kindsof  matter  which  n>ay  exist  in  the  stars, 
the  sun.  In  other  planets,  or  even  our  own,  seeing  that 
we  are  not  acquainted  with  Ita  Interior. 

Mr.  Willhuna  thlnka  tbe  temperature  at  the  lower 
strata  of  tbe  sun's  atmosphere  is  rendered  so  high- 
probably  tar  higher  tbnn  the  melting  point  ot  pbitl- 
oum— by  that  condensation  which  resnits  from  Uie 
great  pressure  due  to  tbe  attraction  of  so  large  a  mass ; 
that  the  elements  olfwater,  andprobably  oil  terrestrial 
componnds,  become  dissociatca,  and  that  those  ele- 
menu  from  time  to  time  rise  into  the  higher  regions 
ot  the  sun's  atmosphere,  again  to  combine,  with  ex- 
plosions compared  with  which  our  gunpowder  and 
nltro-glyeeriue  go  off  mildly.  It  la  this  re-eombina- 
tlon  ot  tbe  eonstltuents  of  water,  accompanied  by 
that  evolution  of  light  and  heat  which  we  term  com- 
bnstion,  fromwnlch  he  thinks  most  of  the  sun's  heat 
and  light  which  we  experience  Is  derived,  and  I  do 
hope  *  F.R.A.8.,"  Mr.  Proctor,  "Sigma,"  and  other 
pliysiciens,  who,  of  course,  know  all  about  the  snn's 
fnd,  and  everything  else,  will  favour  the  unlearned 
blacksmith  with  their  opinions  on  Mr.  Williams's 
theory. 

Mr.  Wllllama  la  of  opinion  that  tbe  aolid,  or  msre 
probably  fftiiit.  nucleua  ot  the  aun  is  comparatively  a 
small  body,  whose  position,  In  relation  to  tbe  common 
centre  of  gravity  ef  the  sular  system,  ia  to  a  great 
extent  influenced  by  tbe  planets,  and  that  to  ita  aonie- 
what  irrogulnr  fluctuations  within  ita  atmoaphere  may 
be  due  some  of  thoae  more  violent  exploalona  which 
be  thinks  project  matter  far  above  its  visible  limit. 
I'o  sueli  projected  matter  hs  rrters  the  cause  of  the 
zodiacal  light,  and  probably  also  tbe  asteroids.  He 
sees  no  specific  difference  between  large  and  small 
partlrles,  and  thinks  that  neteorolltes  and  asteroids 
arc  simply  larger  and  smaller  sneclmeos  ot  tbe  sun's 
prqieetiles,  differing  from  escb  other  only  as  aoull 
shot  differs  from  cannon  balla.  If  thla  bypotbeals  be 
reasonablo,  loan  see  no  objection  to  Its  extension  to 
tbe  formation  ot  all  the  smaller  planets,  say  to  Mara. 
For  anything  I  can  aee  to  the  contrary,  the  earth  and 
aH  tbe  rest,  oa  far  aa  Mara,  differ  from  asteroids  only 
m  size,  and  may  have  been  thrown  off  from  our 
common  parrnt.  the  sun,  during  one  ormore  ot  bis  ex- 
plosions—I  hope  nut  Ht  ill-temper,  although  be  is  said 
to  \)e  rather  hot.  Chemically,  meteorolites  and  our 
pisnet  resemble  Caesar  and  I'ompey  in  being  "berry 
murh  alike,"  and  perhaps  the  Utter  are  only  the  ilg 
brother*  of  tbe  former,  for  difference  of  size  no  more 
includes  difference  ot  genus  that  the  huge  magnitude 
uf  th:  elephant  and  tbe  minnteness  of  a  sucking  pig 
prevent  both  from  being  pachyderms. 

Perhaps  Mr.  Williams— In  deference  to  the  feelings 
ot  his  weaker  scientific  brethren— feels  the  necessity 
ot "  drawing  the  line  "  somewhere,  so,  for  ihe,present, 
he  draws  it  at  Asteroids ;  why  he  should  not  Include 
the  smaller  planets  and  onr  satellite,  1  can't  guess.  In 
a  recent  number  ot  the  Knglibh  MECiiAmc,  It  Is 
reported  that  Venus  haa  lately  had  a  baby  (query,  >Vbs 
its  cradle  the  observer's  telescope?)— 1  mean  a  satellite 
—now  it  the  sun  has  been  for  ages  projectldg  meteoro 
lltes  and  asteroids,  until  the  interplanetary  spaces  are 
thronged  with  them,  It  seems  no  more  than  reason- 
able that  Venus  may  have  picked  up  one,  and,  like  a 
charitable  femilo,  adopted  It  Considering  the  great 
dlsunce  her  husband  Mars  has  been  from  ner  during 
all  histono  times,  this  scorns  a  more  charitable  hypo- 
thesis than  that  her  satellite  Is  her  own  production, 
and  as  charity  l«  said  to  cover  a  multitude  ot  sins,  I 
hope  my  charitable  suggestion  may  cover  son^e  of  these 
manifold  sins  which,  according  to  Mr.  Herman  Slomon, 
1  have  committed  In  the  pages  ot  our  Journal. 

It  the  earth  haa  picked  up  her  moon  in  tlmea  past, 
and  Venus  lately  adouted  a  little  waif,  which  was 
sadlywantlngmaternslcare,  may  not  all  the  planets 
within  the  oroit  ot  Jupiter  have  done  the  same,  and 
really  hare  attendant  trains  of  satellites  from  the  size 
of  the  smallest  meteorolite  to  that  of  a  small  moon,  of 
whose  existence  we  are  ignorant,  only  because  they 
arc  too  small  to  reflect  enough  ot  the  sun's  lli;ht  to 
make  them  visible  In  our  best  telescopes  f  And  may 
not  some  of  them  occasionally  become  luminous  when 
they  enter  our  atmosphere?  I  've  no  very  great  diffi- 
culty In  supposing  the  possibility  of  this,  out  that  may 
be  due  to  my  erase  Ignorance. 


long  time  ago,"  and  never  has,  nor  ever  wtU,  coal 
down  to  the  temperatnre  ot  a  member  Of  the  "  tem- 
perance association  ot  planets,"  it  aueh  a  body  be.  I 
have  not  Included  either  him  or  his  four  moons  amottg 
those  Godies  which  I  suggested  may  have  been  pro- 
Jected  from  oar  aim  in  the  olden  time.  If,  oa  he  aap- 
poses,  the  anrfaee  of  Jupiter  Is  now  as  hot  as  melted 

Elatlanm,  and  will  never  become  cooler,  I  eamot 
el|>  thinking  t\)at  this  great  bomb,  compared  to  vrM^ 
tbe  asteroids  sre  as  sparrow  shot,  and  the  projtetilas 
discharged  from  Mallet's  mortar,  mete  groins  of  ssnd, 
mnst  have  been  Inostoteot  mere  gas  when  pnOeeted, 
if  It  ever  were  prxHeeted,  from  the  sua,  and  gos,  par- 
haps  rarer  than  hydrogen,  could  hordly  hove  held 
together,  ond  however  mneh  condensed  during  Its  tra- 
jectory been  shot  so  for  as  Jflptter  ia  fnmi  tbe  sun. 
Mr.  Williams  olao  thinks  thot  Jupiter,  Sotum,  Uranus, 
and  Neptane,  and  tbe  plonets.  It  any,  yet  more  dla- 
tant,  have  photospheres,  ond  that  none  ot  the  ploneto 
originally  nad  atmospheres,  bat  have  "pielied  them 
up"  by  attracting  aqueous  vapour,  Ac.,  tram  Inter- 
planetary space.  Just  aa  I  have  auppoaed  they  pleked 
up  their  attendant  satellltea.  That  their  atrial  and 
liquid  surroundings,  whether  In  the  form  of  atmoa- 
pberes  or  oceans,  nove  been  derived  from  vrlthout  or 
from  within,  ia  certainly  a  very  intereating  specula- 
tion, but  one,  I  fear,  oflwhich  there  la  what  th« 
Hibernian  philosopher  termed  a  very  abundant  lock 
of  doto  from  which  to  estimate  tbe  probabilities  of 
eltber  bypotbeals. 

The  Habmohious  BLACESMrm. 


THE  BOOHERAKQ. 

Sir,— I  herewith  beg  to  eneloae  a  aketeh  of  a  small 
boomerang,  which  I  mode  myself  after  on  orlgliial 
model.  I  con  throw  it  perfectly,  ond  do  so  in  the 
follosrlng  mooner— vis.,  I  coteh  a  firm  grip  ot  the  long 
side  Dsor  tbe  ■mint  with  the  two  forvflngers  and 
thumb  of  tbe  right  bond,  holding  tbe  inside  edge 
direct  towards  the  ground.  I  oira  at  oa  tmoginary 
ol^eet  about  30  yards  off,  fetching  the  boomerang 
over  tbe  shoulder  ond  flinging  with  a  straight,  smort 
throw,  OS  If  I  wished  .to  slick  (be  point  In  tbe  groand 
ot  the  30  jrords*  distacee.  It  goes  to  the  obieet  atroight, 
then  gra4nolly  rising  to  o  beight  of  from  80  to  IDOft., 
sareeps  oway  to  the  left,  and  comes  down    in  o 


circle  and  alights  within  a  few  yards  of  where  I  tbrow 
it  from,  generally  behind  my  baek.  I  find  It  does  Its 
work  belter  when  thrown  against  the  wind,  which 
should  never  be  more  than  a  breath.  Mine  is  made  of 
apple  tree,  but  I  fancy  any  tough  hard  wood  would 
do,  provldadthe  groin  run*  parallel  with  the  bend. 
Tbisianeceaaary,  torlf  the  grain  of  the  wood  runa 
across,  or  tbrongh  the  bend,  the  boomerang  snaps  In 
that  spot  when  It  hlu  a  stone  or  other  hard  object.  I 
have  mode  tbrm  or  tour  now  without  any  difficulty 
except  thai  ot  getUng  tbe  groin  right.  They  have  oil 
broken  at  the  bend  owing  to  tbe  strolgbt  groin.  One 
I  have  used  tor  two  summers,  eamo  M  grief  loot  week. 
Anyone  wanting  further  lot ormatton  will  have  It,  and 
welcome,  by  applying  through  our  uulque  Journal. 
It  Is  tin.  thick,  topered  on  oil  sldos  toa  fine  buttbick 
edge.  Vivis  bPiBAHOOM. 

HYPOCHLORIC  ACID,  *C. 

Sir,— I  see  week  after  week  that  your  paper  Is  flUed 
with  valuable  matter,  therefore,  obsurd  orgumeats 
ore  best  omitted  As  to  my  communication  >espect- 
Inghypochlorlc  add.  I  shall  not  argue-the  acid  does 
net  exist,  allhoogh  causUc  alkalies  absorb  chlorine 
tetroxide.  This  Totter  was  termed  ,by  Llebeg,  in  bis 
"Elemenu,"  chlorous  ocld.  .....  .      

My  tardiness  in  replying  to  '•  U,  In  your  impres- 
sion of  tbe  8tb,  bos  Been  caused  by  my  undertaking  o 
series  of  experiments  to  determine  how  for  I  reouy 
could  go  In  separating  barium  chlorate  from  the 
chlorltUi,  and  the  reault  was  that  when  operating 
with  quantities  calculated  to  produce  30-4  grma  ot 
the  chlorate  I  was  able  to  separate  20  7  grms.  ot  this 
salt.  I  shall  no-,  give  the  full  particulars  unleas 
specially  required  to  do  so.  aa  It  wonld  be  only  taking 
uDthc  space  of  your  valuable  Journal. 

If  querists  would  only  be  more  exact  in  sUtlng 
what  they  require,  and  In  many  cases  the  purpose  tor 
which  the  article  Is  rrqulrert.  they  might  cften  bo 
answered  In  every  few  words.  For  Inaunce,  In  the 
barium  chlorate  question,  ".the  pure  article  was 
wanted,  why  not  tosve  sold  so?  However,  I  have, in 
anite  ot  oar  old  corresponden*  under  a  new  face, 
quite  sotisfled  myself  that  the  pure  ortlcle  may  be  ob- 
ulned  by  ray  method,  ond  In  spite  of  the  bold  osaertlpn 
made  by  the  correspondent  ollnd'd  «o, J»e  alliaUHe 
chJoratet  are  taxiltl  teparated  from  the  Monde. 

It  such  separations  as  these  were  the  only  operatlona 
ot  a  laboratory,  practlcol  chemistry  moat  indeed  be 
an  easy  science  ;  but  good  inatancea  of  seporotlons 
are  not  to  be  found  In  such  single  instances  as  the  one 
Just  Illustrated,  the  difficulty  lucressos  almost  to  per- 
plexity when  we  have  to  separate  bodies  of  complex 
strucure  formed  by  tbe  ob«ure  action  of  reagenu 
upon  bodies  of  organic  origin.  „»».„,. 

'  OroROE  E.  Davib. 

Erroto  in  ortlele  on  "  Symbols,"  eoL  3,  p.  98,  tor 


powerful  12Tt.  hickory    rod  wonld  do,  and  thot  he       As  Mr.  Williams  ihlnks  Jupiter  la  a  sort  otmlnlatnre 

knows  no  aolid  wood  which  vrould  not  beveir  much  I  sun,  which  our  sun  hu  plck,<d  up  in  his  Journey 

■         ■  '  in  the  lays  when  he  went  gipsyiog  o 


Heavier  than  bamboo. 


I  through  space. 


'  reod 


Ca' 


r)?^ 


Col.  1,  p.  90  three  errors  occur 


In' the  formula;   for  tetrethyl  ammonium  hydrate, 
platosonunoniura  chloride  and  ethyl  oldebyde. 
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BREWINQ. 

otm.— HaTlnR  teen  from  t'"*   *<>   **me  many   tn- 

^StaTS  roir  p.?«  «t«lve  to  brewing  wi*oa( 

SSiUns  » reply.  l»n»  Induoecl  toseud  yoo  (Mother 

'"SSfh  myttery  1*  m»de  about  th*  irt  of  brewhw-It 

is  *o  art  e««iiy  nnd«r«loo<J-Miy  one  who  eaa  make 

iwcM  make  ale  orbe.r,the  proce..  beioK   exactly 

iimllar.    Pnt  a  handful  of  froaud  malt  Into  a  teapot. 

tlUirtdi  water  nearly  boJlinir,  mix,  let  itand  tor  wOTe 

lime  TOuroff  the  llqnor.  add  a  Jew  Iwp^  and  boU  till 

the  woft  bceake-that  1»,  comes  up  in  laree  flakea- 

th^  toiw^JftTeooli  When  it  has  cooleS  tojabout 

«3'>  to  TV  add  yeatt  to  ferment  It,  and  the  bMr  Is 

made    The  above  Is  the  whole  art  of  bear  makln«, 

Stber  on  a  Uree  or  small  eeale,  and  as  many  of  your 

?{u^nmay  like  to  try  their  hand  at  It,  I  will  proceed 

toSSalla.     J^rst,   utensils:  these  in   a  .mall  way 

^hooldeonaistof  a  copper  to  hold,  say  10  gals.,  a  tub, 

Peahiaski    ¥ake  1  bushel oi  malt gronnd "■>«•  ol»e; 
fn^eiash  tub,  then  "dd  3  (<»1^  o' water  ataffio  of 
the  thermometer  (not  harloe  one,  U  It  is  •««;•">«? 
hot  to  bite  the  flnger  It  will  lo),  mix  op  well  with  the 
iai  M  that  It  may  be  well  wetled-lf  the  water  Is  too 
hot  It  win  set  tbe  malt  and  preront  it  breakiOjC-af  Wn 
weU  maehlng  oorer  over  with  a  sack,  so  as  to  hold  the 
bet.    When  this,  the  wort,  has  stood  one  hour  and  a 
half,  try  vour  Honor  ;  If  It  runs  clear  it  Is  ready  for 
bolUn*.  II  not  dear  pnt  back  again,  and  let  It  re- 
matntni  clear,  then  draw  off  into  your  eoollne  tub 
Dreoaratory  to  boiling.  In  themeanwhUe  have  ready  a 
£S?diogaU  ol  water  ready  lo  poor  Into  the  mart 
tub  upon  t%e  drained  malt  at  a  "mpentture  of  1W». 
well  maah  and  let  stand  one  hoar,  then  draw  off  IT 
e^eSinind  proceed  to  the  bollluK.   YouUkelhe  «r«t 
wort  already  drawn  off,  place  It  In  the  eopper,  addlns 
lib.  ot  hope  and  a  small  qnantltv  of  salt,  make  bolL 
and  oonslSrabto  attention  should  be  paid  that  only  a 
senUe  ebidlitlon  he  kept  no ;  after  boUlng  about  an 
Ifcouraad  \  half,  «ake»  will  bMln  to  come  "P.  and 
when  they  come  up  somewhat  large  will  be  Ume  to 
draw  off  tooool,ana  here  ItU  that  written  hiatrno- 
tiooe/all— eip«nen«ia  doctt.    If  not  boiled  enough  «ie 
beer  is  apt  to  taste  raw  and  sickly.  If  too  mneh  It  wlU 
thicken,  and  never  bo  agreeable  to  the  palate ;  when 
balled  enough,  strain  through  the  sieve  Into  the  cooler 
to  cool  to  about  6V.    Then  take  the  second  mashing 
and  boll  In  a  like  manner,  adding  lib.  fresh  hops— 
the  old  ones  will  not  do-fsr,  say  one  hoar,  then  draw 
off  to  cool  and  you  can  add  the  two  worts  together, 
il  so  Inclined,  when  at  the  same  temperature— don  t 
add  tbe  hot  to  the  cold— to  ferment  together  or  sepa- 
rately. In  either  ease  you  add  one  pint  new  yeaat  to 
each  9  gals,  of  Uqaor.  stirred  well  In,  set  aside  to 
work   for  two  days,  this   Is  beit   done   by-having 
placed  the  beer  In  banels— miloe  np  the  barrels  ss 
they  work  over  with  beer  retained  tor  that  purpose- 
In  a  week  or  so  It  wlU  be  ready  for  use.       .,__... 
The  above  Is  brewing  pure  and  simple,  and  1  trust  It 
will  be  found  useful.    Ilany  an  artisan  could  at  all 
times  enyure  himself  a  glass  ot    good   wholesome 
beer  at  one-half  the  cost  he  pays  for  the  vile  trash 
now  purchased  at  the  public— the  trouble  is  not  mneh 
Hhen  once  the  mill  is  set  a  going  If  he  will  only  have 
'  a  little  Patibhce  and  Pbbbeverawce. 

METBONOUR. 

SiK.— I  here  fomlsh.  In  answer  to  query  2M8,   a 
ketch  of  this  lustmment  unencumbered   with    the 
framework,  In  order  to  more  clearly  show  Its  essen- 
tial prrts.     B  U  the  mainspring  barrel,  Its  wheel  of 
120  gearing  Into  a  pinion  P  ot  lu.     Upon  flio  axis  of 
this  latter,  nearest  the  barrel,  Is  a  wheel  VT  of  24,  the 
teeth  of  which  are  of  peculiar  shape,  so  as,  through  an 
intervening  contrivance,  to  give  vibrating  movement 
to  the  rod  B.    To  explain  this,  I  hare  mndo  the  sepa- 
rate sketch  ot  this  part  enlarged.    The  object  involved 
l«  that  ot  converting  tiie  continuous  motion  of  tbe 
wheel  In  one  direction   into  that  of  an   nltemate 
wibratlng  one  at  right  angle  to  It;  and  If  the  action 
iiaa  not  already  figured  In   the  excellent  plates  of 
"  Mechanical  Movements,"  It  Is  well  worthy  of  descrip- 
tion In  the  KhglIbh  HEcnARic.     The  wheel  teeth 
are  very  slightly  undereut,  and  are  square,  but  with 
their  acting  front  so  bevelled  as  to  be  wedge-shaped, 
their  middle  pins  standing  prominent.     They  are  at 
intervals  of  about  two  teeth  from  eicli  ntlicr.  Upon  an 
arbor  placed  transversely  to  the  wheel  are  axed  two 
snall-sbaped  discs  DD,  at  such  distance  apart  as  to 
Just  have  shake  between  any  two  teetb  of  the  wheel, 
which  lo  turning  may  embrace  them,  and  also  to  allow 
of  similar  shake  when  either  of  the  teeth  is  between 
them.     The  disoa  are  of  equal  size,  but  reversed  in 

Keition,    ao  that  their  acting  slopes  S.  which   are 
veiled  from  ^behind,  may  stand  In  a  line  with  each 
'•thar. 

Suppose  now  the  mainspring  Is  wound  np,  the  t^ont 

ot  a  tooth  of  the  Impulse  wheel  will  press  against  the 

•kmtng  edga  of  tbe  back  disc  and  move  it  aside,  to  the 

tight,  antirtbe  tooth  escapes  from  it  and  drops  on  to 

the  slope  of  tbe  front  disc,  which  it  also  drives  aside, 

but  In  the  contrary  direction,  until  the  tooth  finally 

escapes.     A  like  setion  l«  caused  by  the  succeeding 

teeth,  the  rate  ot  their  eieape  being  governed  by  the 

position  of  a  Battish  weight  or  slider  A,  held  friction 

tight  on  the  rod  by  a  spring  clip,  as  shown  In ,  the 

tii.'ure;  for  tbe  rod  la  fixed  on  the  same  axis  aa  the 

discs,  moves  with  them  to  either  hand,'and,  In  fact.  Is  n 

pandolua,  whose  rate  ot  vibration  Is  controlled  by 

ahlftiog  Its  centre  of  oaelllatlon  by  means  of   the 

allder  on  the  npward  continuation  of  the  rod.    To 

dilate  farther  upon  this  would  require  mora  space  than 

tbe preeentoqmmoaleatlon  warrants;  suffice  it  to  say 

that  the  freonency  of  the  vf brations  and  their  accom- 

panring  andlble  beats  (the  tatter  caused  by  the  drop  of 

te<^h  on  the  dead  part  of  the  discs,  bnt  intensified  by 

1he  resooanoe  of  the  wooden  case)  can  thus  be  varied 

from  40  to  208  per  minute.     The  much  heavier  lower 

weight  F  Is  to  balance  the  slider,  and  by  its  momnn- 

ttim  tbe  discs  are  carried  further  than  necosssiy  for 

the  mere  eecape  of  the  wheel,  so  that  the  latter  does 

not  at  once  drop  from  the  slope  of  one  disc  on  to  that 

of  tbe  other. 

Tlie   part  remaining   to  bo  described   Is  that  for 
Ctrl  king  tbe  rocurtcnoe  ot  stronger  accents  on  a  boll. 


This  is  effected  by  four  cam  wheels  C,  C,  C  C.  of  equal 
slie,  but  having  respectively  «,  12,  1»,  and  M  teeth; 
whiob.wheelB  are  fixed  on  the  same  axis  as  the  impulse 
wheel.  To  illustrate  their  action,  I  will  take  that  of 
the  cam  of  12.  Suppose  the  slider  be  set  to  144  beats 
on  the  scale  of  the  instrument,  theae  wlH  take  place  in 
one  minute,  and  n  teetb  of  tbe  Impulse  wheel  will  be 
concerned  in  tlielt  production ;  or,  in  other  words,  the 


wheel,  having  only  21  teeth,  will  Just  make  3  revolu 
tlons.  The  cam  of  12  being  on  the  same  axis  will,  of 
course,  turn  at  the  same  rate ;  and  if  its  teeth  be 
ullowed  to  lift  tbe  hammer  tail  shown  at  U,  3«  blows 
will  be  struck  on  the  bell  for  every  144  swings  of  the 
rod.  This  proportion  of  one  chime  to  every  4  Ijeats  4t 
swings  will  remain  eonstantfur  any  nimiber  tbe  slider 
may  oe  placed  at;  but  tbe  hammer  is  mounted  on  a 
slide,  and  can  t>e  brongbt  into  action  with  either  of 
the  other  cams,  wlien  the  proportion  will  be  dilferont, 
and  every  second,  third,  or  sixth  beat  may  be  chimed ; 
or  the  hammer  may  be  slid  out  of  action  altogether, 
the  slide  on  which  it  la  fixed  terminating  in  a  pujh 
piece  outside  the  wooden  ca»e. 

The  Instrument  is  easily  stopped.  If  desired,  by 
restraining  the  rod  K  in  the  position  shown  in  the 
figure,  when  the  impulse  wheel  is  opposed  by  the  plain 
part  of  one  of  the  discs.  To  prevent  overwinding, 
then  Is  a  stop-work  limiting  toe  winding  to  6  turns, 
and  of  course  tbe  ba-rel  arbor  has  a  ratchet  and  click. 

Tne  instrument  which  I  make  this  description  from 
is  by  Psqaet,  of  Paris,  and  made  according  to  Uaelsel, 
who  invented  the  metronome  In  1815. 

U.  U.  L.,  Manchester. 


ROTATION  OF  THE  BAHTII,  &c. 

Sin,— T  have  lived  long  enough  to  feel  convinced 
that  under  tbe  bead  c4  "Original  and  Independent 
Thought "  a  great  deal  ot  original  and  independent 
nonsense  is  uttered ;  but  I  cannot  help  acknowledging 
that  it  the  hearers  of  "  Parallax "  and  charlatans 
choose  to  believe  the  rubbishing  theories  of  those 
"  gentlemen,"  tiiey  are  perfectly  at  liberty  to  do  sa 
It  iDcliylduals  supposed  to  be  sane  choose  to  accept 
the  theories  of  these  "  gentleman,"  by  all  means  let 
them.  It  they  cannot  aak  themselves  the  simple  ques- 
tion "  What  advantage  do  Mr.  Proctor  and  ttie  other 
astronomers  gain  by  telling  these  lies"  ("fraud and 
falsehood  "  are  the  onolee  expletives  Mr.  J.  Hampden 
uses),  let  them  remain  in  their  ignorence.  Burning 
the  candle  to  give  ibem  light  is  waste  ot  time,  life 
(for  life  Is  not  too  long),  and  money.  But  I  agree  with 
you  that  It  is  not  advisable  to  smother  Mr.  Beardaley's 
letters ;  let  them  have  the  light  of  day  bv  all  means. 
By  the  way,  I  sfaauid  like  him  toexplain  the  following 
fact :— Lastwlnter,  while  an  unmistakable  East  wind 
was  blowing  on  the  surface  of  the  earth,  1  saw  dense 
clouds  travelling  from  6.W.  to  N.E.  cross  the  moon 
at  the  rute  of  To  mllea  an  haur.  How  does  Mr.  B 
account  for  thla  f 

With  regard  to  Mr.  B's.  little  "  difficulty  "  about  a 
strong  south  wind  Infringing  on  the  peaks  of  the  earth, 
p.  90,  he  need  not  be  alarmed.  It  would  have  about  as 
much  effect  as  Mr.  B.  could  produce  by  blowing  with 
all  his  might  against  the  side  of  a  cog  wheel  in  rspid 
motion.  Mr.  B.  doea  not  say  anything  about  the 
extent  of  surface  on  which  thla  strong  south  wind  la  to 
blow.  I  imagine  It  would  hare  to  be  a  very  broad 
"  belt "  Indeed  to  induce  the  peaks  ot  the  Himalayas 
to  deviate  from  the  path  they  desoribe. 

Does  not  Mr.  B.  think  It  would  be  advisable  to  give 
us  his  own  theory  instead  o(  picking  Imaginary  holes 
in  the  received  explanations  of  mundane  phenomena  7 
Of  course  so  learned  and  talented  an  inqnlrer  Into  the 
mysteries  of  Nature  has  not  adopted  hia  theories 
without  labogrtona  and  painstaking  reaeanh,  and  has 
arrived  at  »  solution  of  tbe  varlona  "difflenltles" 


which  Is  donbtless  satlifactory  to  himself.  It  la  ot 
conne not tnwossiAte  that  Mr.  Proctor  is  wrong;  but 
then  again  U  la  not  eveivprobable  that  Mr.  Beardsicy 
la  right. 

I  have  only  raeaotly  discovered  that  Mr.  Haropdea 
founds  bis  opposition  to  modern  "  astronomers  "  on 
Scripture  testimony.  What  a  marvellous  misapplica- 
tion of  a  wonderful  book 

gtlnropriuM$tuUlii(fcMorum"vUia"cenere,oblwi»cl 
ntorum.  Saoi.  blUEA. 

COMMEBCK  AKD  TRADE. 

Sir,— Aa  "  onr  "  Journal  is  the  only  one  tbatxlrcu- 
lates  in  every  workshop  and  amongit  all  classes  of 
workman,  I  should  like,  with  your  permission,  to 
elieit  some  opinions  on  the  above  snbjecl^  Tomskf 
the  matter  plain,  I  will  put  the  question  in  tbe  form 
of  a  abort  extraot  from  the  "  SMtasman'a  Year-book 
for  1870"  :— 

"  The  sam  of  the  imports  Into  the  United  Kingdom  . 
for  the  year  1808 was  £:i»4,«)3,«08.  .  .  .  Meanwhile 
tbe  exporta  for  tbe  year  IMS  amounted  In  all  to 
ei7l),«77312.  ....  We  are  exporting  less,  and 
importing  mere.  .  .  .  Tbe  question  arlaaa,  What 
aort  of '  proap«lty '  does  thla  Indicate  7  " 

I  venture  to  think  the  answers  to  this  question  will 
be  of  very  great  Interest  to  a  majority  of  our 
readers ;  and  oertalaly  no  Journal  has  a  better  oppor- 
tunity of  eliciting  userul  Information  on  this  impor- 
tant subject  than  the  Eholish  Mechanic.  Of  course 
polities  are  tabooed,  as  well  aa  theology,  or  our 
"  happy  famUy  "  cage  will  become  a  den  of  "  roaring 
lions.''  Saol  Btmea. 


A  LIBEL  ON  BRITISH  WORKMEN. 

8ilir-I  wish  to  call  the  attention  of  English  me- 
chanics to  tbe  following  extraot  from  a  leader  it.  tlie 
Oiote  of  April  20.  The  writer  says :— "  Our  notions  ot 
ednoatton  an  somewhat  crude  and  superficial,  and  we 
are  a  trifle  too  proud  of  onr  barbarous  alphabet  and  our 
Imperfeot  mnfttpUeation  table.  Those  men  whose 
work  Is  vlalble  In  Weatminsler  Abbey  spoke  belter 
English  than  ours,  although  they  were  nnable  to  write 
It ;  and  their  edaeatlofl,  being  moral  as  wall  as  Inul- 
lectnal,  eanaed  them  to  do  good  sound  work,  Instead  of 
■  scamping  '  everything  in  tbe  modem  fashion.  They 
loved  their  wark,  whilst  too  many  of  onr  modern 
artisans  hate  (heln.  Why  tbey  do  so  is  a  wide  ques- 
tion. It  Is  not  wholly  thirir  own  fault;  it  is  the  vice 
of  an  age  in  which  betting  men  aa<f  ttoekbrotert  an  the 
very  ertam  qfodetg  (/i  The  men  who  built  our  cathe- 
drals had  a  share  In  the  stmotara  aa  eomalele  aa  the 
arahltaeta.  But  th*  workmen  of  to-day  aiVrery  much 
like  other  f  nngona  growths  of  the  tlma  They  care  for 
what  their  work  wUl  prodnce,  not  for  the  work  Itself. 

.  .  .  The  thing  now  deemed  desirable  to  be 
learned  la  bow  to  make  tbe  most  money  with  the  leaat 
expenditure  of  labour." 

Now  tbla  is  a  deliberate  and  unjustifiable  Ubei.  for 
if  the  writer  had  really  any  knowledge  of  the  matter 
on  which  he  writes,  and  of  the  world  in  which  he , 
lives,  he  would  have  heard  of  a  writer  named  John 
Buskin,  and  if  he  had  read  his  works  be  would  have 
known  that  It  is  mainly  through  tbe  system  of  paying 
by  the  piece  that  so  mnoh  of  toe  work  of  the  present 
day  is  "scamped."  To  aay  that  ''everything"  la 
"  scamped  "  Is  to  say  that  which  Is  notorionaly  untrue ; 
for  although  there  an  doubtleas  buudreds  of  houses 
"rnn  up,"  that  is  no  proof  that  "  good  sound  work  " 
is  not  put  into  hundreds  of  others ;  and  I  have  not  the 
slightest  doubt  but  that  Mr.  O.  G.  Soott  knows  where 
to  find  masons  and  aculpton  in  every  way  worthy  to 
build  aoother  "  Westminster  "  or  another  "St.'Panl'a" 
To  say  that  the  men  who  built  WcatmlBster  Abbey 
spoke  better  Kagllsh  than  we  do,  and  that  they  did 
better  work  because  their  education  was  "  moral  as 
well  as  intelleetoal "  does  not  say  much  for  the 
"  advance  et  elviUsatlen  "  or  the  "  power  ot  the  penny 
press."  It  their  language  waa  so  much  "  better  '^  than 
ours,  why  does  not  the  GMe adopt  It7— possibly  it 
might  increase  its  very  limited  otreuiatiou.  It  is  no 
pafliailon  of  the  <71o6e't  offence  to  say  that  It  la  not 
'*  wholly  the  fault"  ot  the  workmen ;  for  anyone  who 
looks  down  the  list  ot  tenden  offered  for  any  large 
building  win  see  that  in  9  cases  oat  of  10  the  "  lowest 
tender"  is  seeepted.  althouxb  it  is  very  likely  teu  than 
Italfthe  amount  ot  the  highest.  So  long  as  "con- 
sumers ot  labour"  adopt  these  taeties,  so  long  will 
bulldan  use  Inferior  material  ai\d  inferior  workman- 
ship. It  is  simply  nonsense  to  say  that  the  workmen 
of  to-day  care  merely  "  for  what  their  work  will  pro- 
duce." I  can  go  and  buy  an  Inferior  watch  at  a  low 
price;  and  I  can  also  get  a  "good  sound  "  article  at  a 
fair  price.  Ttie  labourer  Is  always  worthy  of  his  hire ; 
and  it  would  be  ridiculous  to  charge  the  watchmaker 
who  asks  a  "  goo<V'  price  for  the  produce  of  hislabour 
with  liking  his  work  only  for  what  it  will  produce., 
The  same'argnment  applies  to  all  the  relations  of 
Hie,  and  one  number  of  the  EHOLian  MxcnAHic 
gives  the  "lie  direct"  te the  aasertions  of  the  Olobe; 
for  there  "he  who  runs  may  read"  that  men  do  love 
their  work  for  thehr  work's  sake.  The  sentenoe  about 
speaking  "better  English"  shows  the  amount  of 
knowledge  of  the  whole  subject  possessed  by  the  Globe. 
seeing  that  the  men  who  built  and  rebuilt  the  extant 
West  Minster  lived  at  intervals  between  1231  and  1809. 

She  fonndatlon  stone  of  the  present  building  was 
Id  by  Henry  III.,  in  1221,  since  which  time  ii 
baa  been  "  aidded  to"  np  to  the  reign  of  Henry 
VII.  Portions  have  been  re- built  ao  late  aa  1809.) 
But  possibly  tbe  best  reply  to  such  ridiculous 
"bunkum"  is  furnished  by  an  earlier  sentence  In 
the  very  "leading  article  "  from  which  l:qaote.  "Snelt 
nonsense  Is  not  worth  serious  criticism,  indeed,  it  i.'< 
easily  explicable  ftom  tbe  fact  that  Easter  is  a  holiday 
for  Jonrnallsu  aa  well  as  politicians,  and  that  news- 
papen  must  be  filled,  even  though  the  fieCfer  braitu 
of  tbe  establtahment  are  away  in  the  country."  it 
is  a  great  pIQr  the  writer  in  the  Olobe  oould  not  scr 
that  a  "  pen  "  is  a  weapon  that  "  stabs  "  both  way». 
Certainly  the  "better  brahu"  were  absent  on  thlK 
oeeosion.  Sacl  Btmea. 

CHICORT  AND  STARCH.' 

Sib,- From  unavoidable  elreumstancca,  partly  con- 
neoted  with  the  business  of  lUa  time  of  the  year,  I 
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htre  been  unable  to  p«n  down  tbo  itrtlole  on  <t«nh ; 
but  such  «8  It  Is  1  now  aend  it  to  yon.  la  tJie  nnmber 
before  Uat  ntour  Mecilanic,  there  Is  an  arliolo  from 
tbe  Food  Journal  In  wbirb  it  slates  tbat  cbieory  la  pro- 
cured rram  tbe  eodlTe  root,  la  not  tbis  a  miatake? 
The  root  or  tbe  Cirhorium  inlibiu,  L.  has  bean  oaed 
for  tbat  purpose,  and  I  should  have  tltoaghttbeeadlre 
vould  not  have  been  likely  to  be  used  in  preferenoe  to 
chicory  plant.  There  are  several  substances  harini; 
the  name  of  st«rcb,  and  which  chemist*  tell  us  are 
closely  related  to  each  other  lu  ehaml«al  composition, 
— namely,  Iceland  mnss  starch,  ncben  stanib,  llctaeatn, 
found  in  Ireland  moss  and  other  Uohens:  animal 
starch,  found  in  the  liver  and  plaeeota;  innlieo,  found 
in  tbe  root  of  tbe  elecampane,  dablta,  and  Jerusalem 
artichoke :  and  the  ordinary  stareh  as  wa  And  it  in 
rice,  &c.  This  latter  substance  is  that  wliiefa  forma 
tbe  subject  of  the  present  article.  Search  oconrs  in  the 
form  of  (Trains  of  very  various  shapes  aitd  siies, 
occurring  in  tbe  cells  of  various  parts  of  planta.  most 
frcqaontiy  ia  the  seeds,  raota,  and  sterna,  and  also 
said  to  occur  In  the  receptacles  and  pollea  of  flowers. 
These  eralos  resemble  eaob  other  iu  one  partioolar, 
—  namely,  a'point  whleb,  fi-onCita  shape  and  position,  is 
often  cbaraotoristie  of  Hie  kind  of  grain  to  whieh  It 
belones.    In  viewinj;  starch  under  toe  mierosoope,  aa 

'  they  lie  in  their  ooatatning  oella.  I  think  it  Is  impoa- 
alble  to  avoid  the  conclnalon  tbat  this  point  it  tbe 
point  of  attachment  of  tiio  ;nvtn,  and  forms  tbe 
Boclens  around  which  tbe  stareh  grain  forms ;  for 
all  the  parts  of  the  );nin  are  relate!  to  it.  ijtareh, 
under  the  microscope,  usually  presents  tbe  appearance 
of  partial  or  complete  curves  nurroundln?  or  related 
to  the  above  point,  or  hllom,  as  It  Is  called;  indeed. 
It  wonid  appear  as  if  tbe  fitain  oonslsted  of  a  number 
of  C0Btinf?s,  their  common  meeting  point  being  the 
bllum.  This  stmoture  Is  rendered  more  apparent  in 
the  following  eacperimcat:— Place  a  little  arrowroot 
or  potato  starch  on  a  glass  slip  with  a  Utile  water, 
add  »  minute  qiuntlty  of  tincture  of  iodine,  let  it  be 
a  few  seconds,  then  soak  up  the  maistuie  with  a 
email  piece  of  blottlni;  paper ;  placo  a  tfain  cover  of 
glass  over  the  atarch  left  on  tlie  slip,  place  on  the 
microscope  stage— n  power  of  iln.  focus  will  do  vary 
well ;  Just  drop  a  little  stroo(>:  sulphuric  add  carefully 
by  the  edge  of  tbe  glass  cover  so  ns  to  let  it  run 
between  the  two  glaaats,  and  oorer  the  staa«b.    The 

'  layers  will  swell  out  from  tbe  bilom  like  gelattnons 
bags,  tbe  light  bloe  oommanlcated  by  the  iodina  serriag 
to  render  them  risible.  It  would  seem  that  tbe  outer 
oeverlng  slightly  differs  in  Its  properties  from  that 
contained  in  tbe  interior  of  tbe  grain ;  being  eolonred 
Ttolet  by  Iodine,  as  seen  both  in  the  whole  gnain,  whan 
the  outer  surface  shows  the  violet;  and  vraen  stareh 
is  heated  for  a  short  time  in  a  large qnawtity  of  boiUng 
water,  and  allowed  to  settle,  the  white  sediment 
gradually  deposited,  separated  from  the  liquid  and 
examined  by  tbe  microacope,  shows  the  appearance  of 
a  gelatlBous  membrane,  and,  when  Mated  with  Iodine, 
■hows  the  same  or  simlbv  violet  colour  to  that  which 
appearaon  the  outer  surface  of  tbe  wliole  slarah  grain. 
Toe  latter  may  be  soaked  for  almost  any  length  of 
time  in  eold  waterwithoat  apparent  alteration ;  but  it 
potato  or  arrowroot  starch  are  pounded  in  a  mortar, 
some  of  the  grain*  will  be  seen  enuhed  in  Tarloos 
ways,  the  broken  edges  being  covered  with  sharp 
anglea.  It  robbed  np  with  a  little  eold  water,  and  the 
liquid  mteied,  we  obtain  a  white  opalescent  liquid, 
which  deposits  no  sediment,  and  no  filtering  will  ekar, 
evidently  an  imperfect  solution  of  atarch ;  treated  with 
a  proper  quantity  of  tinotnre  of  iodine,  it  ahows  tbe 
same  royal  blue  aa  perfectly  disaolved  stareh.  This  is 
obtained  by>  boiling  a  small  qmntity  of  atarefa  in  a 
large  quantity  of  water,  whan  a  perfectly  dear  liquid 
may  be  obtained  by  altering,  containing  a  email 
quantity  of  the  atareh  in  a  perfeetly  diasolMd  state, 
which  i*  ahown  by  tlie  royal  bine  abavo  mentioned, 
being  pnidaeed  by  the  -,  action  of  Iodine.  Rice  atarch 
treated  in  the  aame  way  gives  alnllar  raaulte,  only  the 
smallnea*  of  the  grains  render  it  inconvenient  for 
experiment,  Tbeioatde  of  starch  produced  i*  insoluble, 
or  very  slightly  eolnble  In  water;  tor  if  a  amall  piece 
of  solia  iodnie  Is  dropped  Into  the  solution,  tbe  blue 
oompound  forms  around  the  piece  of  iodine,  while  the 
liquid  alone  remains  In  appearauae  elear,  though  if 
the  Iodine  be  added  In  form  of  tlaetur^  tiie  blue  oom- 
pound never  settles  from  the  liquid  in  which  it  is  dif- 
fused. Dry alarob  grain*  treated  with  Iodine  vapour 
(placed  in  a  closed  bottle  with  iodine)  give*  ratker 
different  results.  The  mixture  eoaunooly  sold  as 
arrowroot  (arrowroot  adulterated  with  potato)  Is 
eolonred  yellow  sand  ;  atarch  from  the  undargronnd 
alem  of  ColinfMie  «9>iMn  (wild  cenTolvnlos)  light 
brown,  with  all  toe  lest,  1  tried— namely,  Indian  com, 
wheat,  borse  radish,  rice,  and  fennel.  I  obtained  a 
violet  after  about  a  day's  exposure  to  the  action  of 
the  vapour;  all  shewed  a  riolq^  colour  on  being 
droppad  Into  vrater.  Starch  ia  preoipiiated  firom  it* 
aolndon  by  aolntion  of  galls,  and  partially  by  aoetic 
add,  some  being  preclplmted  and  some  remaining  dis- 
solved. Tbe  aetlonotaoidi,  Ac,  on  starch  ia  so  well 
known  that  I  may  well  leave  out  any  further  remarks 
on  that  sattlect.  But  in  a  future  paper,  it  desirable,  I 
may  say  a  few  words  on  the  office  performed  by  starch 
in  nature,  the  nature  of  iu  production,  and  the  means 
used  to  detect  Ita  presence.  J.  C. 

SLOT  CUTTING. 
Sib,— I  beg  to  tender  my  thanka  to  our  obliging 
"  J.  K.  P."  for  his  reply  on  the  above  eublent.  1  had, 
of  courae.  no  wish  to  put  him  to  the  trouble  ef  search- 
ing the  back  Tolumes^  and  wa*  not  unreasonable 
enough  to  expect  hbn  to  dn  so.  I  have  now  looked 
through  the  "Notes  and  Quorie*"  of  tbo  whole 
series,  bnt,  I  regret  to  say,  without  ancoesa.  Tbe 
question  was,  therefore,  probably  embodied  in  some 
longer  eommunJoatioo.  What  the  writer  required 
wsB  tbe  means  of  cutting,  in  the  lathe,  tbe  alou  in  the 
back  part  of  pUnoforte  keys  through  which  brass 
pins  paaa  that  hold  them  iu  their  plane.  I  looked  out 
for  an  answer  to  tbis  question.  Iwoante  it  atruok  me 
that  tbe  solution  would  Indicate  a  ready,  expedi- 
tious, and  accurate  mode  of  cutting  mortises  in 
small  article*  ofiolnery.  I  almost  fear  the  tool  aug- 
easted  by  "  J.  K.  P."  Is  more  adapted  for  metal  than 
wood,  as  the  cutting  edi;n  would  be  scarcely  keen 
enough  for  the  latter.    Nevertheless,  1  shall  try  it.    I 


was  unaware  of  the  shortness  of  tbe  period  during 
which  "J.  K.  v."  had  been  a  contributor  to  the 
iCmuiiSB  Ukouamc.  and  am  really  amaied  at  the 
large  amoout  of  valuable  iulormation  he  baa  alTorded 
in  that  time.  F.B.C.8. 


THE  WOEKMEN-S  INTERNATIONAI. 
E.KUIBITION. 

Sra,— In  answer  to  those  of  your  readers  who  have 
not  received  any  answer  to  their  letters  to  me,  I  bee 
to  say  tbat  although  I  am  perfectly  willlug  to  afford 
them  all  the  information  and  ossiatauce  in  my  power, 
I  cannot  afford  them  statiouery  and  postage  stamps  ax 
well,  my  services  to  tbe  Workmen's  International 
Exhibition  being  honorary. 

They  will  therefore  please  to  understand  that  the 
reason  why  they  have  not  received  answers  through 
the  post  is.  that  they  omitted  to  send  atamped  directed 
envelope  for  reply. 

RoBEST  Bdboesb,  22.  George-Street,  Oxibrd-st,  W., 
local  Sec.,  W.I.R. 


FISHING  RODS  AND  FISHING. 

Sib, — I  have,  aa  an  amatetir,  made  a  good  many 
salnuin  aud 'trout  fly  rods,  and  have  tried  all  woods 
except  the  one  mentioned  by  "  Tbe  Harmonious  Black- 
smith." What  I  always  ouned  at,  was  li|;btneBB  and 
strength  ;  if  I  bad  this.  I  was  pretty  certain  to  bave 
both  elasticity  and  firmness.  After  trying  all  woods, 
I  succeeded  in  making;  a  salmonand  a  trout  rod  which 
pleaocs  every  oire  who  handles  them  <  the  first  was 
18'  If  lonu.  Memei  butt,  hickory  middle  Joint,  lance- 
wood  and  bamboo  top.  weighed  21b.  Soz.,  and  pulled 
out  last  season  many  a  One  IS  and  2(ilb.  salmon.  The 
trout  rod  is  11'  fl'  lot?,  aah  butt,  hickory  middle,  and 
lancewood  and  bamboo  top,  weighing  Hnz.  withbut 
the  reel,  and  seems  in  the  hand  like  a  willow  wand. 
I  should  like  to  see  some  matters  relating  to  shooting 
and  finhing,  now  and  then  in  your  Journal ;  these  are 
always  interesting  to  botli  rich  and  poor,  and  when  I 
am  thus  in  the  held,  or  more  properly,  tbe  water, 
would  like  very  much,  if  someof  your  aportine  readers 
could  give  me  a  wrinkle  how  to  catch  mullet.  I  have 
tried  tbera  with  every  bait  I  can  think  of,  from  slob 
worms  to  boiled  cabbage,  and  -flud  myself  circum- 
vented. They  are  to  be  seen  In  large  nnmbers  during 
the  summer  and  autumn  months,  lying  motionless  iu 
the  timber  ponds,  many  of  them  10  and  12lb  weight, 
allowing  one  to  go  within  a  few  feet  of  them,  if  quiet- 
ness proTails,  but  the  moment  a  line  is  thrown,  away 
they  go.  VivM  Spxbanoum. 


A  COBRKCTION 

Sir,-  I  am  afraid  I  must  plead  guilty  to  taavingcom- 
mitted  asUgbt  Inaccurarr  In  the  expression  of  the  for- 
mula referred  toby  G.  Firth,  if  it  appears  in  tbe  last 
volume,  a*  stated  by  that  gentleman  in  your  laat  im- 
preeaion.  Anyooo  voraod  in  astronomical  lormuiie 
and  oxpreaaions  would  see  the  error  nt  once,  and  be 
able  to  rectify  it,  but  to  those  who  have  not  experlenco 
in  those  matters,  I  doubt  not  It  is  sufficiently  puzxling. 
Of  course  by  A  >■  not  intended  tbe  log.  dist.  but  the 
dlst.    Tbe  formula  mil  then  offer  no  difficulty. 

r        =    07216 

A      =    04210 

R      =    OiWlV 

Sun.  31!«36      =    log.    =    033900 

SK  l-OtMS 


0M07 

=    Log.    = 

017522 

r>    =    «-i749 

Sun.   = 

9'WI.Sl 

A'  =    »»7«» 

Sun.   = 
Log.    = 

8«510 

kin.  =    844il 

105921 

OlllCRON 

COTTON  SPINNING. 

Sir,— Many  thanks  for  tbe  quick  replies  to  my 
Inquiry  respecting  draught  in  carding  engine.  I 
quite  agree  with  "B.  W.  Rochdale,"  that  the  role  I 
quoted  (fonnd  in  several  small  publleatlons)  does  not 
give  tbe  draught  sufficiently  oecnrate.  bnt  that  tbe 
draught  should  be  the  "difference  between  surface 
speeds  of  the  first,  or  feed  roller*,  and  last,  or  -dell- 
very  rollers. 

"Factory  Lad"  will  perceive  that  the  dlSerenoc 
between  traverse  of  doflers  and  oallenders  waa  inten- 
tional, showing  the  differenee  between  the  two  spaed* 
ef  delivery. 

DRXWIRO  PBAMB  ■OI.t.BBI. 

I  should  aet  these  a*  follows  :— 

Between  1st  and  2od. 3.21 

„       2adand  3rd. VtO 

„      3rd  aud  4th 1-20 

Tout  draught «-93 

The  be>t  and  cheapest  publication,  with  plates,  on 
Cotton  Spinning,  which  I  hare  met  with,  is  one  by 
"  Kurt  Neste."  It  costs  is.  or  Ss.,  and  may  be  had 
'rom  John  Meywood,  Hanehester,  or  Oimpkin  and 
Marshall,  Loudon,  styled  "  The  JIule  .Spinning  Pio- 

CeSS."  HCTUAI.  iMPBOTEMZHT. 


TH&SALTAIKE  LATHE. 

Si>,— Your  illustration  of  Mr.  Salt's  lathe  maatbave 
dellgfatedmaayef  your  reader*!  but  lb«[ioor descrip- 
tion pinned  to  Us  tall  must  have  equally  disappointed 
them.  Tour  amatanr  turning  triands  will  be  much 
puzzled  to  know  how  many  of  the  seU-aoting  motions 
are  obta'inad,  to  say  nothing  of  a  host  of  other  intri- 
cacies in  such  an  elaborate  and  eoMly  piece  of  work. 
Very  complete  it  may  be  said,  no  denbt,  hot  not  tbe 
moat  complete  lathe  in  ezlileuce  by  many  a  bit.  A 
latbe  deaigned  and  made  by  Ui.  Smieb  tor  his  own 

Kivate  use  Is  a  far  more  complete  machine,  and  it  may 
said  without  fear  of  cootraidietlaa  tbat  the  "  8al- 


talre-Wardonr-stroet  Lathe  "  ia  aa  oBsprlog  of  Mr. 
Smith *a  **JeraBy  Lathe,"  and  I  hope  at  aomc  futuro 
time  to  aend  you  a  few  blooks  of  rosette  vrork.  with 
photographs  of  other  things  done  iu  tbe  lathe  that 
will  sat  tbe  wit*  of  the  faaoy  turning  fraternity  to 
work — a  lessen  not  easily  aeeempUsbed. 

Your  eorreapondent  "  J.  K.  P."  does  not  seem  tatls- 
lled  with  the  deacripUon  of  the  Saltalre-Wardonr- 
street  lathe,  inaamuoh  aa  it  does  not  mention  JCr. 
Kvana  aa  the  maker.  He  also  atatea  that  Mr.  E.  did  not 
inake  tbe  overhead  motion,  only  did  a  few  oltecatiotts. 
If  tbese  alteratiooa  ronalated  in  diaoardlng  certain 
parts  and  substituting  hi*  own  Improvements,  it  la  very 
qneatlonable  whether  it  would  net  bave  bean  better 
let  aiaae,and  when  "J.  K.  P."  atatea  that  he  know*  a 
great  part  of  the  lathe  made  at  Saltalre  waa  put  on  one 
side  and  entirely  re-made,  he  states,  I  think,  inore 
than  he  oan  prove.  Will  "J  K.  P."  ho  kind  euougb 
to  name  tbe  part*  that  were  laid  on  one  side  ?  I 
believe  a  double  crank  abaft  made  at  Saltalre  waa  dis- 
oarded  and  sobstitnted  with  oae  of  Mr.  Evan*'*  Im- 
proved  aingle  crank  shaft— a  very  doubtful  improve- 
meat  indeed;  I  also  believe  that  tbe  atandardi,  bed, 
keads,  wheel,  aud  other  part*,  such  a*  leading  screw- 


not  aware  that  there  ara  any  of  Mr.  Evans's  Improve- 
menu  In  the  latbe  except  the  slide  rest  and  singlo 
crank  abaft,  both  ef  which  weredirectly  oppoaed  to  tbo 
dealgner'a  aotlua  of  lathe  making. 

A  Natdxai.  FtAT. 


ASTBOHOHICAL. 

Sis,— I  am  aorry  tbat  "'Verltaa"  took  cxoeptlon  to 
my  using  "qualified"  in  my  note;  I  did  so  because  I 
do  not  profess  to  be  so  myself,  notlbeing  a  mathema- 
lician,  but  onlv  working  from  the  formula  given  in 
the  books,  and  as  "  Veritas  "  had  used  quantities  (as 
coversine  of  arc)  not  iBentloned  by  any  anthers,  I 
wished  to  know  if  he  was  rlghtin  doing  so,  or  whether 
he  wa*  misleading  any  of  your  readers  taking  interest 
in  the  aubjeot :  and  he  also  deduced  the  mean  hori- 
zontal parallax  from  the  distance,  and  not  tbe  distance 
from  the  mean  horizootal  paiallax,  whleb  Is,  I  believe, 
tbe  only  data  In  coiduuetioa  with  the  roHOtorM  ttmi- 
diamttrr  of  the  earth  for  determining  that  distance. 

Thanks  to  "  K.  U."  for  bis  information  from  the 

"  Phil.    Trans."     He  is  not  perhaps  aware  tbat  ail 

astronomers  have  agreed  tbat  tbat  determination  wa* 

too  small,  and  that  the  eqnatorinl  horizontal  parallax 

8'-9l) 

Is  now  considered  to  be  about \  from  observations 

895) 
of  Mars  at  opposition,  and  also  from  tbe  velocity  of 
light,  and  that  this  value  1*  also  supported  from  a  re- 
dlscttssion  of  tbo  original  observations  of  tbe  transit 
of  Venus  by  Cooke,  recently  eommnnloated  by  Mr. 
Stone  to  R.  A.  S. 

I  submit  that  the  equatorial  jnni-rflameter  of  the 
earth  Is  the  proper  qnantlty  to  use,  the  mean  semt- 
diametcr  being  the  radins  of  the  earth  In  latitude  *5°-l- 
aod  la  only  of  value  In  determining  tbe  local  parallax 
of  any  object  from  tbe  geocentric  position. 

If  Mr.  Ueardsley  i*  the  poaaesaor  of  a  teleacope,  will 
he  allow  me  to  suggest  an  analogical  test  as  to  the 
earth's  rotation  and  sphericity  ?  If  be  will  observe 
the  sun  for  some  daya  in  aaooaaeion  he  will  see  spots 
traverse  the  anrface  from  east  te  west;  Jupiter  or 
Mars,  for  some  hours,  markings  traverse  the  disc*  in 
the  tame  direction.  Now  if  he  will  allow  that  these 
spots  and  markings  are  actual  features  of  those  bodies, 
he  must  also  allow  that  there  It  motion  on  aa  axis, 
and  as  the  object  alwaya  maintains  a  round  disc,  this 

Srevea  tbat  they  are  spheres,  as  if  merely  circular 
Ises,  a*  tbcy  revolved  they  would  alternately  show  as 
circles,  then  a*  ellipses,  and  finally  aa  thin  Unea  of 
light,  according  to  their  thickness.  If  tbe  sun  and  the 
other  planets  are  spheres,  why  the  earth  different  t 
Also  to  consider  that  a  sphere  drives  the  largest  sur- 
face nilh  a  given  diameter,  further,  that  It  ia  the  most 
convenient  form  for  oceanic  or  terrestrial  communi- 
cation  in  any  direction.  I  think  be  must  allow  this 
as  strong  collateral  evidence. 

Allow  me  to  suggest  that  your  space  la  too  valuable 
to  be  taken  up  by  mere  verbiage  whether  "  harmo- 
nious" or  otherwise,  and  tbat  uaefut  tntormatlon 
would  be  more  acceptable  to  the  bulk  of  your  readera 
than  personalities  of  any  klad.  8.  B. 


THE  SUNFLOWER,  kc. 

Bib,— I  bave  read  tbe  commatiicatian  of  "  Tantan  " 
ou  tbe  many  naelul  qualities  of  the  suoflower  with 
muob  interest,  and  have  pleasure  in  transcribing  (be 
aabalaaoe  of  a  late  addrea*  on  "  Plant*  *a  Sanitary 
Agente,"  by  Mr.  Ingram,  at  Leicester.  The  lacluter 
explained  bow  plants  and  tree*  ab*orbed  the  moisture 
from  tbo  earth,  which  would  otherwise  appear  in 
miasmatic  vapours.  Vegetable  action  produced  oxygen 
and  freed  the  air  from  taiat,  so  that  the  multtpUoaUon 
of  trees,  shrubs,  and  plant*  incieaaed  the  vital  prin- 
cipio  of  the  air  and  heliied  to  get  rid  of  ita  iiopurlties. 
Alt  trees  are  of  course  uat  alike  in  tasto  and  ounstitu- 
tiou.  Thoae  whleb  andeoiduous,  with  large  woolly  or 
hairy  leaves  are  not  suited  for  towns;  the  particles  of 
carbon  which  float  In  the  air.  renting  on  the  leaves, 
often  destroy  them.  Pine*  and  flrs  require  a  pure  air. 
The  lime,  plane,  synanore,  elm,  and  chestnut,  aro 
amongst  tbo  tree*  that  will  thrive  in  towns.  Low. 
manby  lands  are  %  reatly  improved  by  heavy  cropping. 
London  aewage  has  maoa  the  poor  sandy  wastes  of 
Barking  Creek  wonderfully  fruitful.  Vegetation  seeks 
support,  and  seizes  upon  the  pabulum  within  Its 
teach ;  noUilog.  for  Instance,  is  too  gross  for  a 
hungry  and  healthy  vine.  A  lingular  fact  wan 
adduced  in  proof  of  the  power  poaseased  by  plants  to 
nentralise  noxious  exhalations.  Tbe  observatory  of 
Washington  is  situated  in  a  dead  marah,  the  reanit  of 
which  was,  tbat  tbe  aaaistant  aatronomers  wen  killed 
off  wholeaale.  Sunflower*  were  sown  all  round,  aad 
they  reached  tliair  greatest  luxuriance  at  the  time 
when  tbe  fever  wa*  mo*t  rUe;  aad  the  happy  te*ult 
was,  that  tbe  fever  dUappeared,  whilat  tbe  planta 
flsurlebed  on  the  poison  that  had  eommittea  such 
havoc,    it  was  further  *tiggested  by  Mr.  Ingram  that 
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tnc*  or 'their  roots  might  be  employed  u  filtarer* 
uoofld  wclta  tnapeeted  of  lAiparttr  by  the  percolation 
of  fool  mattan  into  the  water  witain  them. 

I  ran  inform  oor  fHeod  *■  Bemardtn,"  that  a 
(•T  moDthi  a^  I  law  In  a  •rientlflr  aad  ipti- 
ciao'*  ehop  nearly  eppodta  EBngham  WUmo's, 
Soyal  Kxebaage,  IionteB,  wnw  raoent  phouis 
ot  AimrsUan  eeeueti.  iaoludlog'  an  "Ihwalyp 
frnf."  "  Over  Sixty  "  (uo  bcMe*  invest  In  a  ■■  Maacle* 
flcM"  trioyele,  which  la  nncfa  ehaaper  and  more  euily 
■orlwd  by  an  eMerly  mao  tbaa  the  "  Kdinbnrffh, ' 
wUeh  ocenples  a  great  epaoe.  and  la  aotoatad  by  the 
i^tttciUif.  The  atearlag.  which  cannot  be  cMiarly 
aeoa  &aai  a  photo  cr  diawtafr,  la  maaaf^d  by  twi 
btoadfliaeiiearirBpa  attached  to  the  front  axUa  and 

tbe  Aart  levara  on  either  >Me  of  the  iiraceftti  Tahicle. 

I  aoagnlulale  yen  on  the  Tartad  tmprovementa  la  our 

JaoBaL 

F.  Vtuuict,  Harrington-atraet,  Uverpool. 


Snt.  BEARDSLET'S  DYNAMICS. 

Sia,— It  appeara  that  Mr.  Prootor  and  myaelf  are  at 
iMoeon  a  partlcolar  an^Ject — qamely,  upon  cue  branch 
of  dyaamfoa  (or  of  the  lawa  and  properties  of  maitcr 
in  nM>tlOBl,aadhadselana  ma  to  bo  "  Ignorant  of  the 
fnndamental  lawa  of  dynanlea."  Cannot  Mr.  Proctor 
afford  to  be  rather  eharitable  than  hoatlle?  Cannot 
be  find  more  pleaanre  In  coDTlnetng  me  I  am  In  error, 
than  in  fighting  me  In  the  dark  at  (according  to  hla 
own  ahowing)  a  dlnadrantage  ?  Thnuaanda  of  your 
readera  can  eabatantiate  my  aaaertion  on  page  00,  but 
It  maat  be  borae  In  mind  we  muat  net  tie  ouraelvea 
hand  and  foot,  as  It  were,  to  the  ao.«aUeU  lawt,  broogbt 
into  exiatenee  from  aecMatty  at  Ihe  time  other  theo- 
ries were  advanced,  and  which  I  shall  at  a  future  time 
require  to  notice.  I  will  not  waate  your  ralnable  apaee 
'  further  than  to  >ay  I  hare  done  aa  Mr.  Proetor 
heseechea  me  not  to  dix  hundreds  of  times,  and  find 
that  the  moment  the  feet  touch  the  ground  it  is  neces- 
sary to  put  the  body  ina  alaMiog  attitude  to  resist  aa 
far  aa  possible  Qia  principle  I  named,  arising  from  the 
forward  motion  of  the  train,  and  ercu  after  thia  pre- 
caution had  baen  taken,  found  it  necessary  to  put  the 
feet  into  very  olaUile  action.  I  must,  therefore, "  be- 
aeoah  "  blm  la  turn,  rather  than  adopt  an  uncharitable 
oonne  in  ooademnisg  me  aa  ignoraat,  U>  prove  me  to 
be  aot  and  T  wfll  atonce  "  lower  my  aword,''aad  tender 
h)m  ay  thanks.  I  ahall  alao  thank  blui  to  point  out 
when,  where,  and  by  what  arguments  Galileo  laughed 
away  what  he  la  pleased  to  call  my  "  poerlle  "  ohjeo- 
tions  about  the  earth's  atmoaphera. 

JoBX  Beabosxet. 


THK  '■  PHANTOM  '  WHEEL. 

Bib,— Having  examined  Mr.  Tydeman'a  letter  at 

L38S  ot  Vol  III,  la  which,  aejprdtog  to  hie  farther 
Iter  which  appeared  In  the  nsoaA:nc,  a  tttrtnight 
alnce,  he  deacribea  a  wheel  "of  a  precisely  almnar 
kind  "to  that  made  and  advertised  by  this  company, 
I  now  beg  to  offer  that  gentleman  a  simple  denial  of 
the  Identity  ;  and,  I  think  I  may  add,  ot  the  similarity 
ot  the  two  mannfasturea.  The  only  point  in  leapeot 
to  wbieh  the  two  wheeta  may  be  apolcen  of  in  the  aame 
oonacotlon  ia  that  both  an  "suspended"  wheels. 
There  4a  no  norelty,  however,  as  to  the  suspension, 
and  we  hare  never  claimed  any.  That  is  aleompara- 
tlvatar  old  affhir;  Theodore  Jones's  patent  for  it  was 
taaoed  lo  1820. 

Tour  correspondent  la  emphatic  upon  the  ^int 
that  the  failures  and  defects  of  the  "  Spider  "  wheel 
are  inaeparable  from,  and  are  part  of  the  sospea- 
slon  principle;  and,  whether  intentionally'  or  no, 
he  leaves  the  impression  on  the  minds  of  some, 
at  least,  of  your  ivadera— the  two  wheela  being  already 
rather  dtvmatlcally  declared  to  be  of  a  "precisely 
similar  kind"— that  the  "Phantom"  wheel  must  be 
ecrtalDlT  as  useless  aa  the  Spider  turned  out  to  be. 

The  oileot  nought  to  be  stcalaed  in  a  suspended 
wheel  la  to  make  It  sastala  a  weight  In  motieo  la  sneh 
a  way  a*  to  leaaen  the  degree  oTtnwtlan  reqoired  :on 
ordinary  read*.    This  la  ellhetetf  by  hangMg  the  axle 
In  the  centre  of  what  I  will  call  a  contlnnoas  arch,  or 
a  eireohraprlafr,  whioh,  altering  Its  arc,  and  the  por- 
tions of  Ita  abvtaienta  to  a  degree  nicely  adjuated  te 
the  weight  ot  (he  load,  the  veloeily  of  the  motion,  and 
the  natme  of  the  road,  kaepa  the  axle  or  load  as  nearly 
aa  may  be  at  a  level  with  the  line  of  the  road.    To 
effect  this,  the  material  ot  (he  arch  or  olrealar  aprlng 
nnitt'  b«  ot  an  elaatle,  and  yet  very  atrong,  natan^ 
aoniathlBg  capable  of  reeaivlng,  dlsariballBg,  and  ab- 
sorMng  rather  than  ot  reatotlng  cononaskm.    The  areh 
mnat  be  made  so-as  to  bend  in  aa  a  whole,  aad  yet  bn 
vnyleMiag' In  ta  parts.    Ita  dimensions  and  aubstaneo 
ahonld  be  well  adapted  to  its  work,  and  the  principle 
of  its  constonetion  ahonid  be  aucb  aa  to  euaure  uie 
scralB  being  dinribnted  as  evenly  as  possible  over  lis 
Whole  aaeaor  elmaafarenea.  A  sospended  wheel  might 
be  lonned  of  a  mfre  hoop  ef  bamboo  or  cane,  mth 
foar  strioga  attaabed  la  it  at  eonal  distaaoea,  and 
loiaedtoaMoekinthecantrt.    Suck  a  wheel,  however, 
w«mM  not  do  for  aerinna  work,  because  it  arouid  tail  to 
ccaiply  wttbanroneot  thaoondlttonal  have  jaatmen- 
twaad.   The  bamboo  or  eaoa  would  not  ttitnd  oon- 
tiaaed  oonenssloo.  aadtheweiKbla<  the  load  aouMnot 
bo  fairly  dlstrlbiusd  over  the  whole  of  thedrcaiate- 
rtnce  from  so  fOw  polnta  of  suspension ;   the  strain 
woald  be  aaequal,  and  wonld  tend  to  pull  the  hoop  Into 
a  sqaare  aWpe  by  bending  It  outwards  at  the  polnta 
midway  between  the  attaehmcats  uf  the  strlDita  to  the 
rim.    If,lnatcadof  only  four  there  were  eight  euapcud- 
Ing  strings,  th*  strain  would  bo  better  dintrlbuluii,  as 
It  would  tend  to  sake  the  circle  into  an  octagon,  and 
eo  on  aocotdinr  te  the  nambcr  of  polocs  from  Wbieh  the 
rfm  would  be  held  to  towards  the  rentre  of  the  wheel. 
The  hoop  erald  ot  coarse  ba  made  superior  to  any 
strain    whatever,   crea  with  only  four  auspendUg 
atringa ;  and,  on  the  other  haoid.  It  nit)(ht  be  made  so 
Ught  and  springy,  aa  to  re^nlre  to  be  held  la  at  every 
inob  at  Its  eireamferencs  by  Buapeading  rods.     In 
eHfcar  caao  the  wheel  would  not  be  elaatle,  and  nothing 
wovld  be  gained  by  the  saapanaton  principle  so  ap- 
plied.   The  happy  mean  reqniKd  is  the  adaptation  of 
the  material  and  the  ptoporuoulug  of  the  diameter  and 
streogtbot  the  rlni,audtheoumtAirandBtreug(h  of  the 
soapoudlng  rods  to  tho  work  required  of  the  wheel,  no 
(bat  each  part  of  the  atructurc  ahaii  have  Us  laic  share 


of  the  load  assigned  to  it,  and  no  more.  The  wheel, 
as  a  whole,  nniat  be  elastic  enough  to  girr  to  in- 
equalilMs  of  the  sarfsee  of  (he  road,  and  yet  sCreag 
enough  to  rseover  and  retain  a  perfectly  clnmlar  ahapa 
When  the  road  la  good  and  amooth. 

It  seena  to  ma  uat  Mr.  Tydeman  began  badly  by 
making  hia  rim  cr  ar^  In  bad  proportloaa,  aad  that 
he  then  failed  to  properly  retain  or  keep  it  In  ahape 
by  a  snfflclentnamber  of  suspending  roda  Alla.stea, 
luhe  foraied  a  ctrcla  6ft.  in  diameter,  held  In  by  wtre* 
rods  Hhi.  apart  Itom.eaeh  other  on  tho  rim ;  thus  what 
I  will  call  thescgmentaof  hia  arch,  the  apacea  between 
fais  suspending  rods,  were  not  far  from  fiat  atstarting, 
Tho  tubular  shape  of  the  rim  did  not  Improve  its 
elasticity,  oud  whatever  i  C  had  of  that  quality,  must 
have  been  soon  destroyed  by  the  "  'ammer,  'ammer, 
'ammer,  on  the 'ard  'Ighroad"  which  the  cabman  in 
Pmek]  speaks  of.  The  rim  was  too  weak  and  slender 
aa  compsred  with  itadiametsr,aod  It'.bad  far  too  little, 
or  at  any  ratewo  widely  aeparated,^elB  from  the  very 
few  aoapeadlog  rods. 

In  a  ''Phantom  "  wheel,  of  half  the  dUmeter  of  Mr. 
Tydeman'a,  wo  nse  a  continuouarim  of  American  elm, 

3 
lln.  aqnare.     Iron  eyes  with  atoms,  -In.  thick  pass 
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through  this  rim,  and  are  fastened  on  theontaldeof  It, 
and  thmugh  these  eyes,  which  are  only  about  Kin. 
apart  sixteen  pairs  of  enspendiag  rods  are  paased  to 
be  held  in  the  stock  in  the  way  your  readera  may  see 
by  referring  to  our  woodcut.  1  he  rim  l<,  under  any 
circumstance,  such  as  that  of  being  over-weighed, 
prevented  from  altering  ita  ahape  to  an  Injarlons  ex 
tent. 

Mr.  Tydeman  says  that  the  suspending  wires  of  the 
"  Sp'der  "  broke  too  readily  on  being  struck  laterally. 

No  wonder.     They  were  only  —in.  black  steel,  in 

lengths  of  341n.  each.     The  suspending  rods  ot  the 

3 
"  Phaneora  "  an  In  pairs, aaeb  —  tUek,  and  only  IMo. 

16 
long,;  they  are  made,  toOk  of  a  mild  ^tampered  steel, 
prepared  purposely  for  the  job. 

Fartlier,  the  passing  of  the  steel  reds  through  the 
stael  rim  of  the  "Spider,"  weakened  it,  audled  to  flatten- 
ing at  those  potn^.  This  can  hardly  be  the  true  cause 
of  the  flattealng,  I  fancy.  If  tlie  rim  flattened  In 
aCthe  rods  it  must  have  bent  outwards  where  there 
were  no  rods;  It  would  therefore,  apparently,  have 
been  stronger  s(  the  rods.  The  flatteniiig,  however,  was 
in  all  proDabllity  doe  to  the  cauaea  I  have  already  re- 
ferred to,  and  I  can  only  emphatically  deny  that  It  la 
at  all  (he  caae  with  our  wheel 
J.  A.^Mays.  Secretary  and  Manager,  the  "  Phantom 

Veloce  and  Carriage  Wheel  Company,  Limited,  10, 

King-atreet,  Tower-biU,  London,  E.G.,  2Ut  April, 

1670. 


THE  EABTH'S  FOSM. 

SiB,— It  is  no  tampUng  taak  to  take  up  and  reply  to 
the  wretched  stuff  adiiah  Mr.  Beardaley  la  Infilcttng  on 
your  readera.  In  coifiraon  with  "  Parallax,"  Mr. 
Hampden,  and  all  the  others  of  hia  tribe,  he  sets  forth 
as  facta  thinga  which  have  no  exiatenee  aa  facta  s  he 
of  courae  pnta  Into  the  montha  ot  the  orthodox, 
opinions  whict  they  do  not  hold,  and,  aa  a  ncceaaary 
conseqnenoe,  his  deductions  from  the  one,  and  hia 
ridicule  of  the  other,  are  both  erroneous  and  delnstve. 
The  "  argamcnta  "  we  have  been  favoured  with,  being 
within  the  compaaa  of  any  half- trained  schoolboy,  win 
probably  find  plenty  to  answer  them.  My  purpose  Is 
to  give  one  or  two  on  the  other  side— to  set  forth  a  real 
fact  or  two,  which  muat  firat  find  an  explanation 
before  the  globular  form  of  the  earth  can  even  be 
donbtsd.  lUrst,  if  the  earth  be  not  round,  how  Is  it  we 
manngo  to  go  round  the  earth;  tlitt  is  to  say,  if  the 
earth  DC  one  conlinuoua  plane,  by  what  conceivable 
prooeaa  la  It  that  by  going  ateadily  on  In  a  straight  line 
we  come  back  :to  the  p<nnt  from  which  we  started? 
Secondly,  if  tlie  earth  be  a  continuous  plana,  where 
does  it  end,  and  In  what,  'and  what  ia  it  built  on  and 
supported  by,  aa  we  arc  invit«d  to  abandon  the  theory 
of  central  gravitation,  linkad  up  with  that  of  the 
ipherieal  form  of  the  earth  ? 

To  show  that  I  |do  not  speak  without  authority,  I 
may  say  that  I  bold  a  certificate  from  examiners  that 
"  1  waa  a  correct  aad  able  navigator  "  and  that  I  have 
myself  been  "  round  the  world,"  as  well  as  up  and 
down  and  roimd  about  iin  many  ways.  I  once,  after 
being  two  months  out  of  slghtot  land,  sent  aman  aloft 
to  look  in  a  particular  direction  for  an  Island,  and  la 
half  an  hour  he  called  out "  Land  Uo."  Now  will  any 
one  In^  hia  aenses  suppose  tliat  this  would  bs  pospible 
ifi  the  doctrine  on  which  we  work  were  so  funda- 
mentally wrong  that  the  world  un  which  we  travel  ia 
utterly  different  In  farm  to  what  we  suppose  1 

We  do  not  chatter  nanaenge,  we  know  that  starting 
from  England,  we  may  sail  west  to  America,  cross 
that  continent,  go  still  west  to  Japan.  China,  India, 
and  home,  alwaya  westing,  by,tbe  overhtod  route.  ^We 
il-noic  that  we  aail  eastward  to  the  Cape,  to  Australia, 
eastward  still  round  the  Horn,  home  again,  coming 
north  on  onr  return  aa  much  aa  we  jwent  south  on  our 
outward  voyage.  We  know  alio  that  if  two  people 
started  a:  the  ssmetlmeon  such  Journeys,  and  returned 
on  the  same  day,  on  comparing  time,  unc  would  have 
lived  two  days  longer  than  the  other  in  the  aame  time; 
for  one.  prolonging  each  day  by  accompanying  the  sun, 
would  in  the  oomplcto  Journey  havo  thus  dlaslpated 
one  day ;  while  the  other,  going  always  to  meet  the 
rising  ann,  would  have  Keen  it  rise  and  set.once  oftener 
than  If  he  had  remained  In  ono  spot. 

It  is  true  that  in  travelling  over  a  wide  plain.  It  Is 
quite  possible  to  keep  going  round  and  find  oneself 
where  one  itaned.  I  ha\-e  done  It  myself  on  a  cloudy 
day,  but  It  would  be  Impossible  4f  one  kept  a  ttraight 
tint,  or  went  by  compass ;  Ibr  even  if  we  Imagine  that 
the  SOB.  inatead  of  following  an  apparent  straight  path, 
due  actually  to  the  Vorld's  own  rotation,  winds  roand 
the  elrcnmferenoe  of  a  great  plane,  a  motion  sonewhat 
bard  to  reconcile  with  fa-u,  and  that  we  thus  follow 
it  and  return  to  oor  starting  polng,  we  have  atlll  to  get 
over  the  magnet,  aad  explain  how  it  guidea  tw  in  this 
extraordinary  circular  courae,  a  thing  perfectly  easy 
to  understand  by  those  who  know  (he  eaitb  to  be  a 


ball  poBseaaed  ot  magnetic  polarity,  acted  on,  and 
being  acted  on  by  ether  magnetic  bediea. 

But  it  may  beaald  that  chia  only  ahowa  that  the 
earth  may  bs  a  long  cylinder  instead  of  a  fiat  surface. 
Granted ;  bot  what  sort  at  ndvaatace  would  thia  Idea 
be,  having  M  the  anppesed  eril  conaeqoeaeea  of  the 
gtobnlar  theory  wltinat  one  of  Its  advantages.  No- 
thing, however,  la  easier  than  to  prave  Oiat  the  earth 
la  not  a  cylinder.  U  aalliag  eaat  or  wast  we  carry  an 
aoenrate  watch  with  na.  It  will  oontinua  to  ahew  us  the ' 
ttma  at  tha  place  >a  left;  we  soon  find  It  does  not. 
show  aa  the  time  at  (be  place  we  have  reached.  If  we 
are  on  tha  equator,  we  find  that  when  we  have  thiis 
tailed  900  geographleal  miles,  tbate  is  a  dlCerenoe  ot 
one  hour,  and  this  beinK  ona  twenty-fourth  ot  a  day. 
Is  alao  the  same  propwtioo  ot  the  earth's  oircum- 
fereace  ;  or  (testing  it  as  an  abstract  drcle,  divided 
Into  360  parts,  it  la  15  of  theae ;  that  Is,  the  diOerenoe 
ot  longitude  ia  15  degreea,  the  difference  of  time,  1  boor, 
the  pattod  daring  which  thia  part  of  the  dtouinfeivnce 
paasaa  under  the  sun.  But  if  we  try  thia  at  another 
part,  the  ease  is  quics  different ;  tbe  aioru  distant  wo 
are  from  the  equator,  tbe  less  spaoe  we  require  to 
travel  to  make  the  difference  of  ona  hour ;  that  is  to 
say,  tbe  elreles  parallel  to  Uie  equator  diminish  in 
aotoal  length,  and  theoyllader  on  which  they  would 
be  all  equal  psasss  Into  a  globe. 

Haiee,sla«age  aa  It  may  seem,  the  neanst  war  to  a 

filace  due  north  or  aonth,  is  to  follow  that  Uae ;  oat  it 
i  not  io  with  a  place  doe  east  or  west,  except  at  tbe 
equator.  In  the  north  we  moat  follow  a  cum  tending 
first  north  tor  holt  the  distance,  and  than  aonth ;  aonth 
of  the  eqoator,  the  reverse.  This  Is  what  Is  eaDed 
Oreat  Circle  sailing,  and  depends  upon  the  fact  that 
the  shortest  Une  between  two  polnta  on  a  sphere  Is 
ono  which,  it  carrted.throiigh,  would  eat  the  aphera 
lato  two  eqnal  parte,  Thia  la  eallsd  a  great  circle. 
On  the  earth,  aH  the  north  and  aoatb  lines,  or  parallels 
of  longitode,  as  thay  are  called,  thongh  conver^glng, 
an  such ;  but  ot  sast  and,  west  Unas,  only  the 
eqnator. 

Time  and  apaee,  the  only  realltlea  or  InflalUas,  by- 
the-bye,  require  me  to  oonclnde  (or  the  present. 

SlOMA. 


STBKNGTB  OF  CHAINS. 

Bib,— I  wish  to  call  Mr.  A  Talhanaen'a  attantloB  to 
hia  rules  on  the  Moaolty  of  chains,  which  I  will  en- 
deavour to  prove  wrong  both  in  working  and  applica- 
tion. If  a  rule  be  correct  the  sttatat  will  be  tho  same 
for  same  size  of  chain  whether  yoa  work  froffl  a  mie 
giving  8thB  or  letha. 

In  example  a  (by  rule  1)  the  working  out  Islncortect. 
Here  Mr.  A.  T.  haalt 


whereas 


«f  »  V  »  H  -  ./TTT.^  I0|  =  IJln. 


1 


<*  =  ,,/»  X  H  =  ,•  Hi  -  10-5  =  1— In. 
16 
5 
Having  ahown  d  •=  1— In.,  I  new  pn>ceed  to  Bole  2, 

wherein  the  multiple  30  abould  be  32.  Then  the  exam- 
ple b  (by  lule  2)  will  be 

^        21       « 

d  -  JWxTt  -  ^/  MS  =  —  =  1— 
16       10 

correct  to  the  former  rule,  and  not  (oa  Mr.  A.  T.  makes 
it  appear  correspond  to  his  former  erroneoua  working) 
IJin. 

To  tbe  converse  operation  make  the  application,  and 
It  will  appear  much  more  clear :  a  (by  rule  1} 

6>      36 

—  ,=  —  =  4)  tons, 
8       8 
This  Is  as  glTCn  by  Mr.  A.  T.,  and  Is  correct    Then 
tor  proof  wlfli  corrected  dl\isor  32.  6  (by  rule  2) 

IV      lU         10 

—  =  —  =4 4J  tons 

32       32      '    32 

4 
oonect  answer  aa  by  rule  1,  and  not  *—  tons,  at  Mr. 

5 
A  T.  shown  It :  for  according  to  rule  applicable  to 
areas  of  circles,  a  chain  twice  the  size  Is  four  timea  the 
weight,  hpiicc  a  mnlUpller  or  divisor  for  Stha  being  8, 
must  for  16ths  be  8  x  4  =^  32,  proving  the  correctness 
of  rule  as  applied  In  foregolng^examples. 

lamsonV  to  sec  Mr.  A.  T.'s  remarks  reapectlng 
ropes,  which  oro  also  incorrect.  I  think  he  mignc  with 
auvantage  havo  given  us  the  modem  experience  of 
Hnddttrt  or  Chapman  in  preference  to  Du  Ilaunta  130 
years  aga  As,  however,  his  remarks  on  this  part  of 
the  subject  seem  unfinished,  I  forbear  saying  anything 
further  at  prcnent,  as  my  desire  is  only  to  put  matters 
correctly  for  the  benefit  of  yonr  numerous  patrons, 
and  trust  this  will  be  received  as  given, 

W.  B.  Laidleb,  Edward-street,  Bow  Common,  IS, 


SILTEBINO  SPECULA. 

Sib,— About  three  months  ago  I  commenced  the 
grinding  of  a  speculum  for  o  telescope  of  the  Newtonian 
form,  and  following  the  admirable  dlrectlona  given  in 
yonr  columns  by  your  able  correspondent  Mr.  Purkiss, 
I  believe  I  have  succ^x^ded,  only  r  have  not  been  able 
to  get  it  tried  as  yet.  1  have  likewise  made  a  diagonal 
plans  of  a  piece  c  '  fine  plate  glass,  as  recommended  by 
the  same  writer,  'this  I  have  attempted  to  silver  by 
the  Bochelle  salt  method,  described  In  the  StEcnANic 
some  time  ngo  but  have  not  beeir  successful  as  yet.  I 
bave  attempted  this  method  in  preference  to  that  one 
described  by  Browning,  as  I  see  some  of  your  corre- 
spondents have  sneceMcd  well  with  It  Mr.  Thomas 
Woodmffe,  p.  17.  Vol.  IX.,  says  it  ia  "  quite  eqnal  to 
Browning's  at  one-tenth  of  the  coat."  1  got  the  crys- 
tallised nitrate  of  sliver  used  for  photo;,'niphlc  pur- 
poses, and  dissolved  It  in  distilled  water,  adding 
ammonia  as  directed,  and  stirring  with  a  glass  rod 
until  the  preclpIlHte  formed,  when  the  ammonia  waa 
first  added  was  dissolved.    The  solution  thus  obtained 
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wu  olear  *f  tar  utUlns.  bat  tbera  wu  a  dark  fedimaot 

.  io  the  bottom  of  tha  bmllc.  I  oonld  not  get  erTstslliMtd 

'   RocbeOe  aalt,  bat  I  pneared  tbe  powder,  and  made  a 

'   utnrated  •elation  of  it,  and  pat  It  Io  a  dlib  to  erapo- 


RocbeOe  aalt,  bat  I  pneared  tbe  powder,  and  made  a 
•atnrated  lolatlon  of  it,  and  pat  It  Io  a  dlib  to  erapo- 
rate,wben,  ln>  few  dan,U  trot  beaotlfol  enrstala. 


Tbeee  I  dWlTed  la  dietiued  water  for  tbe  rednelog 
flnld.  I  need  for  the  plane  30  drope  of  the  tllTerlnK 
Mlotlon,  and  I(  drops  ottbe  Boohello  ealta,  and  cleanMl 
It  with  looge  and  wa«h-l«ather.  1  obtained  a  fllm,  bat 
so  tbin  In  the  oentrt  that  tbe  ((eotleet  rnbbiat:  removed 
i t  from  tbe  itlass,  while  all  loaod  the  edites  It  adhered 
flrmljr  and  took  a  brilliant  polish.  As  the  film  in  tbe 
centre  of  the^Use  only  appeared  nearly  transpsrvnt, 
and  eloudr  wbeu  held  between  tbe  eve  and  tbe  llKht, 
It  ocenrred  to  me  that  tbe  eaase  mignt  be  tbe  g\v  not 
bfinir  •uBoisntljr  clean.  1  procured  nitric  acid,  with 
which  I  robbed  it,  and  afterwards  waihed  It  to  remove 
'  the  acid,  but  with  no  better  result.  I  tried  both  tbe 
silver  and  salt  solutions  double  tbe  strenitth— viz.,  20 
KralBs  to  Uw  ounce  of  water,  but  still  tbe  same  result. 
I  bave  sometimes  kept  on  tbe  solution  tor  some  hours, 
uddtnK  more  when  nearly  dry,  by  this  means  gettlug  a 
thicker  film  in  the  centre ;  but  then  there  wa^  always 
whitish,  rough  patches,  chiefly  about  the  edges,  which  < 
no  amount  of  polishing  would  remove.  I  should  iejr 
very  gratafhl  if  any  of  year  numerous  readers  wouia 
help  me  oat  of  my  dllBcalty,  and  point  out  where  Idun 
in  error,  and  advise  me  wbat  to  do. 

Wooid  Hr.  Purkiss,  "  F.R.A.S.",  or  any  reader, 
kindly  Inform  me  what  sbnuld  be  th«  size  ot  the 
diagonal  plane  for  a  speonlum  of  Alin.  diameter,  and 
Alln.  focal  length ;  or  rather,  i  should  like  to  know  by 
what  means  It  Is  known,  so  that  I  might  be  able  to  And 
for  myself  the  size  of  plane  for  any  size  ot  specula. 

1  very  mneh  admire  the  telescope  stand  of  Mr. 
Blacklock,  lale  ot  Hanchestor,  now  of  Aberdeen.  ]  am 
making  mine  of  the  same  farm ;  would  he  kindly 
describe  bis  method  of  mounttng  tlie  speculum.  1 
should  feel  obliged  It  be  wonla  ascertain  it  glass 
>al table  for  specula  is  to  be  got  in  Aberdeen,  as  tbe 
carriage  from  the  south  comes  so  high. 

I  may  mention  that  in  grinding  and  polishing  mv 
•peoulum,  although  I  have  followed  tbe  directiona  ot 
Mr.  PnrUss,  I  have  not  used  a  mscbine,  but  worked 
it  entirely  by  tbe  hand.  I  havp,  however,  devised  a 
means  which  I  believe  to  be  origins),  as  I  have  seen 
/  no  notice  of  It,  by  which  a  regularity  of  stroke  with 

carafal  manlpulaUon  Is  Insured.  If  my  speeulom 
tarns  out  well  when  tried,  I  shall  be  happy,  vrlth  your 
permission,  to  describe  it  tor  the  benefit  of  lueb  ot  your 
•  reader*  who,  like  myself,  are  unable  to  spare  much 
money  for  sneh  a  pupoee. 

James  Gbat,  Beauly,  N.B. 


ISXmiGTS  rsoM  corresposdeitcb. 

THE  BICTCLK.— '•  Veloce  "  says :— "Pending  Mr. 
Newton's  decision  st  Worship-street  Police-court,  as 
tok  ease  of  a  bicycle  circling.  I  tbiok  it  only  fair  to 
say  that  to  eirole  about  is  a  very  dangernus  practice 
to  pedestriana  It  a  rider  wishes  to  practise  feats,  he 
should  do  It  In  a  lane,  or  some  other  place  where  there 
Is  no  trsfflc  Bnt  it  Is  not  to  that  part  ot  the  In- 
sneetor's  evidence  I  vrlsh  to  call  attention ;  he  save, 
'  be  oonflned  himself  strictly  to  roadway,  bntelrefed 
about  and  tode  round  at  a  great  paee  (eight  or  nine 
miles  an  bonri.'  Now,  Sir,  I  wonder  whether  It  Is  the 
eight  or  nine  miles  an  hour  that  is  dangerous,  or 
whether  it  Is  thedrcUng  about.  I  hope.  Sir,  that  tha 
magistrate's  decision  will  not  be  unfavourable  to  tbe 
bicycle  cause,  for  I  think  that  as  a  means  ot  locomo- 
tion, and  a  way  to  vigorous  health  and  muscular  power 
rnmblnrd,  no  other  machine  can  surpass  It.  If  Mr. 
New^n's  verdict  will  be  a  convlciion,  then  I  and 
others  in  tbe  country  will  be  open  to  conviction  too, 
for  it  Is  only  a  nicecomfortable  pace  this  fine  weather 
to  ride  nine  miles  an  hour.  Sir,  I  see  that  In  France 
a  new  papeiCIs  begun,  expressly  devoted  to  the  veloci- 
pede; why  not  In  England?  or  devote  a  column  every 
week  In  your  worthy Joamal." 

MB.  BKAEOSLKT-S  LKTTERS.-Mr.  J.  Dyer 
•ays :— "  I  Pure  seen  Mr.  Beardaley's  letters,  bnt  see 
but  little  In  them  calling  for  serious  consldorstlon. 
He  appears  to  ma  to  be  objecting  for  tbe  sake  of  it, 
and  seizing  upon  any  circumstance  wherewith  to  at- 
tack the  truths  ot  astronomy.  Some  ot  bis  stale- 
rasnta;are  retailed  from  "  Parallax."  I  will,  however, 
attend  to  the  gentleman,  and  if  be  advances  anything 
worthy  a  reply,  and  no  more  able  person  should 
answer  him,  I  will  make  some  observsitions  when  he 
baa  finished  his  letters;  at  present  It  Is  difllcDlt  to 
getat  what  he  believes,  or  what  be  is  aiming  at.  He  is 
an  ardent  advocateof  tbe  views  ol  "Parallax,"  and  has 
written  a  book  entitled  'Theoretical  Astronomy 
Examined  and  Exposed,'  of  128  pages.  It  Is  made  up 
ot  dogmatic  assertion  and  most  disrespectful  speak- 
ing (in  soms  places  almost  amounting  to  abuse)  of 
some  of  the  heat  and  most  learned  men  of  the  day.  He 
is  or  was  a  printer  at  Oreauwlcb,  and  has  sold  the 
copyright  of  his  book  to  Hampden.  Mr.  Hampden  has 
also  bought  the  ropyrlgbt  of  a  book  pnbllshod  by 
••  Parallax,"  entitled  the  '  Earth  not  a  Globe.'" 

THE  PATENT  LAWS.— ■' Beaten."  staus -.-"  For 
watt  of  means  to  patent,  I  bave  tor  about  two  years 
nursed  a  loco-mannmotive  power.  My  ambition  is  to 
patent  this  power  in  England,  Vranre,  and  the  States, 
and  bere  comes  tbe  mb :  the  wealth  of  Eogland  has 
had  the  making  of  Englaod's  laws,  of  course  tbo  y  are 
made  tor  the  benefit  ot  tbe  wealthy  class ;  the  Patent 
Laws  among  tbe  rest,  the  A  B  Cot  which  Is,  that  If  a 
man  can  muster  £40  within  6  month*,  he  may  have  a 
patent,  and  this  is  exceedingly  'nteresting  to  an 
Inventor,  who  deems  himself  a  luexy  fellow  If  he  can 
muster  tbe  price  of  401b.  of  potatoes  when  wanted, 
and  with  glowing  admiration  be  contemplates  the 
paternal,  pautotlc  laws  under  which  he  lives,  when 
he  compares  tbcro  to  tliose  of  despotic  France,  or  Ke- 

Enbllcaa  and  Democratic  America,  in  either  ot  which 
e  may  patent  his  invention  for  comparatively  an 
'old  song,' be  well  protected  in  his  rights,  when  ob- 
tained, and  their  defence  and  redress  easy.  It  Infringed. 
With  respect  to  the  English  patent,  my  dilllculty  Is, 
bow  to  satisfy  a  capitalist  without  Imparting  the 
■ecret?  Will  any  brother  reader  sugga  tt  a  method,  I 
•sonfess  that  In  this  I  am  fairly  beaten. 


TBE  •■  TEI,OCIPBBB."-Bavlng  read  a  l^ter 
tram  Mr.  W.  B.  Reveley  In  your  last  Issue.  I  am  mneh 
surprised  that  the,''  veloalfeia  "  tbeiein  alluded  to  (a 
description  ot  which  was  given  In  a  former  nnmber  of 
the  Eholuh  MgoBAiiic)nsi  not  yet  appeared  befere 
the  public  as  Itit  went  only  half  as  fast  as  daactibed. 
namely.  15  miles  an  hour,  with  as  little  exertion  as 
walking  two  or  three,  velocipede  Inventor*  need  no 
longer  rack  their  brains,  as  it  ought  to  meet  tbe 
requirement*  of  the  most  exacting,  and  ha  Invaluable 
te  persons  tnlng  such  means  of  locomotion.— Tbicvclb. 

/     


/    EEPLIBS  TO  QUEEIES. 

n«6»:-SMALL  FURNACE.— "C.  R."  can  convert 
Napper  No.  2  Ire  to  answer  his  purpose  If  he  hat  a 
fait,  or  by  using  Dorset  liquid  fuet  If  "C.  R."  has 
not  Been  any  of  tkis  fnel  at  work,  I  will  send  him  a 
B)cetcta  of  it— Gio.  Stuart. 

/  [2278.]-GRAN1TE  polishing.  — The  grvilte 
muit  be  first  dressed  as  level  as  you  possibly  can,  at 
that  saves  a  deal  of  polishing.  It  being  naturally  a 
hard  substance ;  then  well  rubbed  with  fine  sand  and 
water  by  an  iron  plane,  until  tbe  tool  marks  are  com- 
pletely rubbed  out.  when  It  mtut  be  all  clean  washed 
off.  Next  apply  No.  0  emery  with  water,  the  ssme  as 
the  sand,  wUb  this  difference,  the  emery  mast  be 
rubbed  until  it  is  reduced  to  a  "  sludge."  It  Is  bettes 
to  bave  a  frame  about  Oin.  round  the  stone,  and  the 
Joints  closed  with  stucco,  as  that  prevents  It  from 
losing :  the  quantity  is  ilb.  to  the  square  foot.  Wash 
clean  down  again,  and  finish  with  putty  powder  (oxide 
of  tin),  applied  on  a  felt  attached  to  tbe  bottom  ot  the 

Elane,  taking  care  the  felt  do  not  glaze,  else  It  won't 
ita.     It  the  granite  be  very  soft,  flour  emery  will  be 
better  than  No.  0.— W.  R.  M. 

raioa}— METBONUUE.— For  reply,  see  letter,  page 
16L 

p4«l.]— INHALATION  OF  IRON  DUST.  — MIfht 
not "  Turner "  contrive  a  kind  of  bellows  with  double 
tuyere  to  blow  all  dust  away  ttom  bis  lathe,  similar 
to  the  bellows  used  by  tha, painter*  in  many  needle 
mill*?— JohhD. 

2>0Z.— CIRCniLARDISC— This  canonlybedooeap- 
proximately,  and  in  doing  sOiauppoaealinerepteeanttng 
the  radius  of  the  orifice,  the  ends  of  which  are  tbe 
centres  of  the  two  circle*  representing  tbe  orifice  and 
disc.  Raise  a  perpendicular  at  the  distance  of  l  of 
the  radius  from  the  centre  of  tbe  orifice,  which  will 
cut  the  circumference  ottbe  orifice  in  a  point  where  the 
two  radii  meet.  I.atpbethatperpandicnlar,  which  Is 
also  the  half  chord  of  two  aits,  standing  on  tbe  opposite 
side*  ot  the  aame  base.  It  also  represent*  the  sine  of 
half  tbe  central  angles.  From  whioh  we  can  find  the 
areas  ot  the  two  swments,  who*e  *nm  Is  equal  to  the 
half  area  of  the  oriflca. 
From  the  properties  ot  the  cirela 
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r  being  equal  to  Sin.  or  half  a  toot 
Also." 
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R  belogeqnal  tothendlusot  the  disc  again  forhUf 
the  central  anglea 
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central  angle*  are  equal  to   the  double  tbe  last  =  2 
(700    -  83)  =  lt\'.  V  and  2  (54"    -  43|0  -  100°  27i' 
Are  MV  «  -  2-4828,  sin.  141°  «'  =  '6273 
Arc  100°  27^'  =  1-902,  sin.  101*  27i  =  -Mitf 
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Segmentals  areas  of  orifice  and  disc 
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Half  area  of  orlflce  =  =- S«53  showing 

tbe  approximation  to  be  nearly  right. 
But  ui  practice,  the  whole  iimount  of  labour  is  re- 
duced to  tbls  simple  fact  of  adding  to  the  radin*  ot 
tbe  orifice,  1-ttta  ot  Itself  tor  the  rsdius  ot  the  disc  or 
more  nearly  as  the  «/3e:V<8.—R.  D.,  03,  Broughton- 
street,  Edlnbro*. 

[250J.J-WEIGHT  OF  WATER.- A  cubic  foot  of 
rain  water  at  40°  Fab.  weighs  M7-l37oz.  avoirdupois. 
The  average  weight  of  sea  water  at  the  same  tempe- 
rature 1*  1025OZ*. ;  that  of  the  Dead  Sea  1240oz.  'The 
temperature  of  createat  density  of  rain  water  is  38°  8, 
and  between  that  and  0:^°  it  varies  but  one  part  in 
one  thonsand.  It  is  generally  assumed  (tor  conve- 
nience of  calculation)  that  a  cublo  too',  ot  rain  water 
otW-S  Fah.  weighs  lOOOut,— Bbotbxb  Tbd/ 

paO«.)— CAMPHORATED  COLZA  OIL  Is  prepared 
by  dissolving  l^z.  of  camphor,  broken  up  into  small 
pieces,  in  one  pint  of  colza  oil,  1^  aid  of  a  gentle 


heat.  I  ose  an  old  lug  and  tbe  ovcp  ot  tbe  kitchen 
fire  after  tea.  This  girea  a  powerful  light,  hutwonld, 
I  fear,  be  too  expensive  for  geiMral  use.— C.  WAkD. 

raS21.1-CUR10U8AFFECT10NOKTirK  TBETB. 
-Tha  deposit  Is  called  tartar,  and  oonslsts  ot  satta  of 
lime  and  orgaaio  matter  from  the  saliva.  To  prevent 
Its  formation  the  teeth  sboald  be  aleaned  twtee  a  day 
at  least  with  soft  tooth  powder  ijCapipitaled  chalk  Is 
the  best)  and  a  little  soap.  When^artar  has  aeenmo- 
lated.  it  must  be  removad  by  the  loallng  tostriimaaw 
of  the  dentist— J.  X.  K.  E. 

C25iaj-MD8IOAL  BOX.— The  construction  Is  very 
simple.  A  side-toothed  wheel,  on  the  axle  of  which  t> 
fastened  one  end  of  tha  winding-up  spring  (which  Is 
encloeed  in  a  small  circular  box  on  the  left),  is  pat  in 
gear  with  one  end  of  tha  roller,  nn  which  are  foManed 
the  flneers  or  pins  which  lift  the  teeth  ot  tha  comb. 
f^om  whence  the  sound  oomes.  The  motion  is  regu- 
lated br  mean*  ot  a  small  Ay-wbael  playing  befbre 
the  spring-box  (which,  by-the-bye,  go**  oat  ot  sight 
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during  buslnoss).  This  fly,  standing  upright  and  bav> 
Ing  a  thread  round  the  stem,  Is  acted  on  by  ftj«r 
wheels,  which  ore  In  gear  with  the  end  of  the  roller. 
"  Omar"  will  flnd  on  tha  top  of  tha  spring-box  what 
Is  called  a  "Geneva  stop,"  Ulostiated  on  page  63  (No. 
12  being  marked  in  the  corner)  oftbeproeaot  volame. 
The  right  end  of  the  roller  oome*  ulgbtly  over  thr 
edge  CI  the  same,  and  Is  caught  In  a  ult  Io  a  *mall 
levar  (worked  by  a  pearl  button  outside),  whiob  mover 
the  roller  up  and  down  Ita  axle,  thus  altering  thatune 
or  poaitlon  ot  tha  pina  The  left  button  atops  the  revo- 
lution of  the  roller  by  tbe  end  of  a  lever  turned  like 
the  letter  L  popping  lata  a  hole  in  the  roller- wheel  at 
the  end  ot  eaeh  tune.  And  now  I  must  bag  our  Edi- 
tor'* pardon  tor  taking  up  *o  much  *paoe  In  trying 
to  explain  tbe  "guu^  of  a  musical  box.— HABsr 

BSRTtfAM. 

rasst.}— KREATDM— Tha  diagram  given  -with  the 
3ra  solution  ot  this  query  belong*  to  tbe  replyol 
"  Gregory,"  psga  ISO,  (J.  1035 —X.  X. 

t2548.]-GlLUlN(»  BATTEBT.— " Ono  In  a  Fog" 
has  charged  his  battery  wrong,  to  commence  with.  \ 
part  acid  In  12  of  water  wonld  be  better  than  1  In  2. 
The  sulphate  of  copper  sbonld  be  suspended  In  tbe 
upper  part  of  tha  solatlon  hutead  of  the  bottom;  but 
the  main  cause  ot  failure  Is  that  be  is  using  cyanide  ot 

Ktaaslnm  instead  ot  aurooyanide.  The  cyanide  most 
charged  with  gold  before  he  will  gat  a  depwlt.  If 
he  persevered,  this  would  ba  effectedby  the  action  of 
the  battery;  but  hi*  globe  surface  ought  to  bo  large.— 
SlGHA. 

[2550.J-ETHERIAL  GOLD  SOLUTION.-Tbls  is 
applied  simply  by  brushing  over  tbe  steel  surface,  or 
by  writing  with  a  quill  pen.  The  steel  requires  no 
preparailuu  beyond  its  surface  bclug  elesn  and  bright. 
The  deposit  Is  a  mere  film,  which  will  bear  little  fric- 
tion, and  cannot  be  thickened  by  this  roluUoiL— Sigma  . 

[2558.}— SUN-DIAL.— The  toUowlng  1*  a  good 
method  of  setting  a  dial :— Set  tbe  dial  by  the  tun  at 
mid-day  a*  correctly  as  po**ible.  At  nine  o'clock  on  a. 
bright  morning  set  your  watch  by  the  dial.  At  three 
in  the  afternoon  observe  the  dlffeienoa  betweui  the 
dial  and  the  watch,  and  oorreet  the  dial  tor  half  the 
difference.  Proceed  in  this  manner  day  by  day  till 
they  agree  perfectly.  Observe,  however,  that  tha 
equation  of  time  must  be  taken  into  aocouut,  and  set 
your  watch  fast  or  slow,  as  may  be  necessaiy.— 
J.  3L  K.  E. 

C25M.}— SUN-DIAL.  —  The  simplest  method  ot 
obulnlog  a  true  meridian  lloe  for  a  siu-dlal  Is  from 
the  Ordnance  maps,  on  which  the  Uoee  of  longitude 
are  accuiately  marked,  and  the  Greenwich  mean  time, 
which  Is  tal<^rapbad  dally  to  moat  town*  and  railway 
atatlona  It  yon  aet  your  watch  by  the  Onanvrlou 
time,  and  then  take  your  longitude  from  tha  map, 
adding  or  deducting  4  minnte*  in  time  tor  every 
degree,  and  4  eeoonds  In  time  for  etary  aao«s>d  ot 
longitude,  as  your  place  la  aoat  or  wait  ol  Giaeawtob, 
it  the  snn  and  clock  are  together  (whiob  la  only  the 
esse  on  a  few  days  in  tbe  year),  you  will  readily  obtain 
your  meridian.  Thus,  tlie  place  I  reside  U  is  0*48' 
west  of  Greenwich.  This  Is  equal  to  3  mlnatea  aod  8 
second*  In  time ;  tharstore,  on  a  day  when  tha  snn  and 
clock  agree,  when  my  watch  *how*  12b.  3m.  8seo.,  the 
sun  wUlbe  on  tbo  meridian.  Ot  course  the  eqoatlou 
uble  Is  necessary  at  all  other  times.— Amok. 

(2559J— ANTIQUE.— It  "Vivos  Sperandum"  will 
send  W.  Nelson  Last,  Bury  St  Edmunds,  an  imprw- 
sion  of  bts  cornellau  ring  per  post,  be  will  (through  tbe 
Enolisd  Mechamic)  give  him  the  intormation  be 
requires.  The  art  of  polishing  the  engraving  is  not 
lost ;  but  it  is  only  the  best  engravers  that  attempt  it. 

[2S«5.}— HERBAL  OF  THE  BIBLE.— "  Ixion  " 
may  obtain  "  Plants  and  Trees  ot  Scripture  "  of  the 
Religious  Tract  Society,  fatwnoster-ruw.— W.  U. 
Eavbodlo. 

[2586.1  —  HERBAL  OF  THE  BIBLE.  — "  Bible 
Natural  History,  containing  a  Descrlptlou  of  Quad- 
rapeds,  Birds,  Trees,  Plants,  Ac.,  mentioned  In  the 
Holy  Scrlpturas."  By  tbe  Rev.  F.  u.  Uorria  Pnb- 
liabed  by  tiroombridge  A  Bona— Worbibo  Woman. 

(2M8.}— TOOTH  POWDER— Armei<ian  bola  tatba 
host  and  cheapest  tooth-powder  to  be  had  for  keeping 
tbe  teeth  tresb  and  wblta.  Twopenuyworth  will  last 
for  six  months,  tt  Is  of  a  reddlnh  colour,  and  sold  at 
any  respectable  doctor's  shop.    Use  tbe  least  quantity 
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•a  uotb-broth  eTcrr  moraloc  wlili  tnmb  oold  wacrr, 
■ad  In  »rew  iajt  It  will  nufke  the  t«etii  braatUuL— 

TT»»tUT  UlLLAB,  Glasgow. 

[2907.}— CHIHINO  CLOCK.— It  "ToodlM"  will 
take  oat  tbe  old  oorda  of  bii  olaok,  and  pot  In  uroager 
OBM.  or  oatgat,  be  win  flad  thlt  macb  better  tban 
natUiur  a  barbae  in  tbe  bottom  of  hi*  oloek-oaaei— 
I>.  U.8. 

ii673.J— JSOLIAK  HASP.— In  aonrer  to  "B.  &,"  t 
have  nneb  nlaaaore  In  ffinog  Din  all  tbe  lafomation 
I  can.  It  t«  oonetrneied  of  nrj  thin  rellow  pine.  The 
length  cqaala  the  breadth  of  the  wlodow,  tbe  depth 
abont  4ln.,  and  Uie  breadth  aboat  <ln.  Tbaie  la  a 
bridge  at  each  end  of  the  box  like  the  bridge  of  a  rio- 
Iia,  with  iSKw  pin*  In  It,  tor  relaxing  or  tightening 
the  Milngt.  Tbe  atrinn  an  of  tbe  Unest  catgut, 
■em,  ten,  or  more,  airtnnedia'nniaan  to  the  same 
note.  There  la  a  circle  HIn.  In  diameter  drawn  on  tbe 
top  of  the  box,  exactly  In  tbe  middle,  nndemeath  the 
•triogi,  whleh  l»  plereed  with  email  belea,  to  aot  a*  a 
•oand  bola.  Place  tbe  Inatrament  in  a  window  and 
draw  down  the  aaab,  which  will  foree  tbe  wind  over 
the  airlnga  and  eaoee  it  t*  tonnd.— Valtc.  P.8.— 
Manjr  thanks  for  the  loaertlon  of  mj  qnerr,  2502,  No. 
2S$.  bat  than  an  one  or  two  typogiaphlcal  error*  is  It 
which  will  make  it  rather  hanf  to  be  nnderatood. 
Perhap*  j«a  will  be  ao  kind  a*  to  inaert  the  following 
correetioa .— "  Baed  hlbe  "  ehoold  be  "  reed  bolea,"  aiM 
*■  •eeident "  ehoold  be  "  accidental*  "—that  U,  sharp* 
or  flat*  that  ooenr  in  the  conra*  of  a  pieee  of  mn*lc. 

PS7> J-lCAI<IiRT.— If  "Anon"  want*  tn  make  a 
pattern  tor  hli  mallet,  the  following  will  give  him  alt 
tbe  intonnaUoB  he  nqniree :— Let  htm  make  ablock  of 
wood  tbe  else  of  the  ahell  (ootilde  *lxe),  and  nail  a 
piece  ot  wood  on  each  end  tbe  Inelde  eize  of  abell, 
about  liln.  thick,  and  nail  two  pleeea,  one  on  on  and 
tbe  other  on  nnder  aide,  the  eiie  of  bote  reqi  trcl  for 
ahank.  and  about  tin.  thick,  tbe  top  one  being  larger 
tban  the  other,  to  form  a  taper.  Thoae  are  called 
pirlnta;  tbejr  leave  an  impreeeion  tn  the  aand  to  bear 
tbe  core*.  He  will  hare  to  make  a  core-box  the  *la« 
ot  Inaide  die  of  ihell,  compoeed  of  two  ildee  and  two 
end*,  it  bdog  a  frame  the  etae  of  the  core  (Inelde  aixe), 
with  a  bole  eat  through  each  side  the  eiie  of  amall 
print*,  one  larger  than  the  other,  with  a  piece  of 
tapered  wood  it  ihrougb  them,  to  pntJeet  about  llin. 
thrOBgb  each  aide ;  must  be  left  Moee  to  pull  oat. 
Make  the  core- box  tbe  eame  length  a*  tbe  bleok  and 
the  two  large  prlute.    A  diagram  will  greatljr  aselit 


bim.    If  "  Anon  "  require*  aajr  more  information  abont 
tbrm,  I  will  gire  it  with  pleaanre.— J.  H.  B. 

rS5«).  -  WKIOHT  OK  FRUSTUtl.- H  =  12ft., 
B  =  2,  r  =  1,  enk  ft.  of  Iron  =  4Wlb.  What  will  be 
tbe  weigbt  of  the  f rnatum  ?  tat  Suppoeing  4  ton*  cut 
oft.  at  the  leeeer  end,  diameter  of  the  plane  of  eec- 
(loi).Ac 


let.  The  weU-knowa  fermota  V  =  )r  —  (B*  +  «^  -f 

3 
T)  glTca  for  the  weight  171.  za 

R>  -  n 

lad.  Obcerring  that  Ut  +  r*  4-  S,  r  +  ,  we 

-  B  -  r 

naTc  the  proportion : 

fi     tn  -  ^  H  -  k     Ri  _  ,o 

V,r  •  -; )   :  I . )    : :  4  :  13,»8 


Similar  triangle*  gire 
*        a  -  » 

»■•-/•       B'  -  r* '  ' 


R'»  -  f^  :  :  4  :  1»,28 


and  r*  =  147 
*  :  H  -  *  :  ■    0,87  :  0,«),  glre*  *  -  4,« 
The  proof  ctvea  a  alight  ditferenoe  pmcceding  from  the 
neglected  decimal*,  Ac-Bbmardiic. 

f26«.]-0BFECTIVK  BATTKRY.-lt  the  ellver 
plate  ha*  been  in  oonlact  with  the  zinc.  It  has  probablr 
absorbed  some  mercury,  which  would  epoif  It  It 
would  raqntre  to  be  heated  to  redueaa  to  drlrs  off 
»ere«»r,  cleaning,  and  rapiaUniaIng,  for  which  see 
pnper  on  Batterie*  aent  wlA  this  reply.  The  contact 
•crew  t«  mo*t  likely  too  looae,  and  tbe  Tibntton*  iihaka 
.  ?^'!  .'*"?  *•■•  ■P'ing-  II  *o.  a  piece  of  thread 
toeerted  in  the  acrew-hole  will  tighten  It  up.-SioiiA. 


r2S«t.]— BUKUIG  WUUUKN  IIAN0LK8.— I  snp- 
puse.  from  "A.  B'a"  qucatlon,  that  he  ha*  many 
Baodic*  to  bore,  and  In  that  eaae  a  half-round  bit,  or  a 
abort  piece  tnvkeo  off  a  carpenter'a  nose-bit,  and 
soldered  Into  a  email  brass  chuck  to  tit  into  the  Centre 
bole  ot  the  poppet  head,  would  be  a  good  way  ot 
starting  the  bote*.  The  handles  ahould  be  held  either 
Inaelam-ehuek.orbeanpportedby  a  collar  plate.  I 
always  uae  a  common  gimlet,  taking  care,  howerer, 
not  to  work  it  aa  yoa  work  aeork-aerew- ria.,  holding 
the  bottle  Btill  and  turning  the  eerew  round,  but 
holding  the  gimlet  flrmtr  In  the  right  hand,  and  let- 
ting tbe  toolbandle  ahlf  t  at  each  half  torn  tn  the  left 


hand,  a*  by  thi*  mean*  yoa  can  feel  whether  it  is 
ronnlng  auatght  down  the  middle  or  not,  aad  with  a 
oomaum  gimlet  yoa  can  apply  force  aideway*  to  scoop 
tbe  hole  when  you  tlnd  any  tendency  to  tunning  ont. 
The  a*nal  way  1*  to  bum  the  tool*  Into  their  handle*, 
and  I  aee  no  objection  to  the  practice,  provided,  llrat, 
the  bole  ha*  l>een  bored  deeper  than  the  point  of  tbe 
tang  of  tlie  tool  will  g* ;  and,  aeoondly,  that  all  the 


charred  norttoo  of  the'  wiiod  I*  tiled  or  atraaed  ont  of 
the  bole  before  drlTing  the  tool  finally  In.  If  the  tool 
I*  thiD,  with  a  broad  tang,  like  a  Laneasblre  file.  It 


will  bum  Ite  own  bole  too  wide  In  the  narrow  direc- 
tion, so  a  thinner  tool  ahould  be  need  to  do  tlie  bum- 
log.  A  muck  lietter  jplaa  1*  to  hare  two  or  three 
float*,  or  email  taper  file*,  cut  on  one  aide,  and  one 
edge  only,  with  a  few  coarae  teeth,  aad  one  or  all 
made  to  cut  backwarda,  tor  gettlog  out  the  hoica  to 
anit  dUtereat  dimenaions  of  tanga.  Almoat  any  old 
tool  that  la  email  enough  will  do  to  make  them  of,  and 
the  notobe*  may  be,  and  are  better  for  being,  aa 
uneven  a*  yoa  please ;  and  the  tool  need  not  be  har- 
dened, or  if^liardened,  ehould  iM  lowered  to  *aw- 
temper,  *o  that  yon  can  easily  sharpen  It  with  a  file. 
Tbe  best  wood  for  handles  is  ash,  as  it  does  not  blister 
the  baoda.  It  must  be  well  seasoned,  ar  the  fWrnlee 
will  drop  ofr,  and  a  dreaalng  of  ll^aeed  oil  and  yellow 
odin,  with  alkanet-root  to  give  a  red  tinge,  ahould  lie 
smeared  on,  and  allowed  to  dry  on  for  a  day  or  two, 
befon  giving  the  finishing  mb-oir.— J.  K.  P. 

[2S(ft.]— LBYDBN  JAB.— A  charge  might  be  given 
by  means  of  a  gbws  rod,  bnt  It  would  be  a  tedious 
bnrtneas,  and  aot  much  satisfaction  to  lie  got  out  of  It 
when  aooompllihed,  by  means  of  frequent  rubbing  and 
application.— Sioii  A. 

CMOt.l— PBOBLRU.— To  draw  a  circle  passing 
through  two  given  points  and  tangent  to  a  givra 
drels.  Let  O  be  the  given  circle,  and  A  B  the  point*. 
Through  A  B  draw  a  drcle  cutting  tbe  first,  hence 
C,  D,  and  B.  from  B  draw  a  tangent,  to  circle  O, 
and  the  cbvle  passing  by  A,  B,  and  F  will  answer 
the  problem : 


BA.EB  =KC.KD  (Euc lit.,  3s  cor.)  —  E  F«  (37) 
and  the  reciprocal  of  prop.  37  provee  that  tbe  circle  U> 
is  tangent  to  E  F,  bence  to  circle  O.  I  could  say 
also :  having  the  point  F,  I  draw  a   drcle  passing 

through  A  and  B,  and  tangent  at  F  to  tbe  llae  £  F 

Bbkkakdin. 

(2604.1— PBOBLEM.— Let  A  B  C  =  given  circle  with 
centre  D,  and  B  and  F  respectively  tbe  twopolnta. 
Join  B  D,  D  F ;  bisect  E  D  F,  which  will  cut  the  oir- 


cnmferenoe  tn  Q,  the  point  of  contact  for  the  required 
circle.  Join  E  O  and  O  F,  each  ot  which  btseoted  and 
produced  will  out  in  H.  HO  will  then  be  the  radius 
ofthe  circle  required.— Haxbt  G.  NzirroH. 

[2M6.J-DAWN,  Ac— The  periods  of  day  and  nirbt 
are  caused  by  the  earth's  rotation  en  Its  axis.  The 
ctiange  from  day  to  night  and  from  night  to  day  takes 
plsce  in  tbe  following  manner :— The  sun  enlightens 
only  that  half  of  tbe  earlb's  surface  which  la  turned 
towards  bim ;  and  aa  the  earth  sueeesslrrly  presents 
different  parte  of  its  furfsce  to  and  trom  the  sun,  these 
parts  must  have  almraaiely  light  and  darkness.  At 
tbe  Equator  the  day  and  night  are  of  equal  length 
daring  the  yeai^-i  e.,  11  hours  each.  At  the  Poles  the 
day  and  night  are  of  equal  length  during  tbe  whole  of 
the  year ;  but  there  is  only  onn  dar  and  one  night, 
each  kebig  six  months  In  duralion.    Tbe  dnsry  wlc  ter 


of  the  Polar  regions  la  relieved  by  reflected  light  or 
twilight  by  auroru,  and  by  the  fhll  moon.  Other 
Raaona  for  these  changes  are,  the  earth's  annual 
motion  round  tbe  snn,  aad  the  earth's  'axis  lieing 
tneUned  to  the  pUne  of  ite  orbiL  Hence,  Hudson's 
Bay  Territory,  CfreealaDd,  Lapland,  Sibeiia,  will  have 
tlie  longest  starlight.- B.  Wilsom. 

ratOi.}— PBOBLBlI.-<By  the  kindness  ot  a  Piofaseor 
of  King's  CollegecLondan).  A  is  the  centre  of  the 
gives  elrole;  B  and  C  the  two  givqp  points;  bisect 
tt  C  and  draw  H  Q  perpendtcular  to  B  C ;  then  the 
centre  ot  tbe  required  circle  lies  somewhere  on  the 
line  H  O  (produced  it  necessary).  From  aa  arbitrary 
centre  U,  draw  a  circle  through  B  and  U,  cutting  the 


given  circle  In  D  and  E  -,  prodnre  C  B  to  F,  and  draw 
B  D  produced  to  F ;  draw  F  K  tangent  to  given 
circle,  and  from  A  draw  A  Q  perpendicolar  to  F  K  ; 
then  G,  tbe  point  of  Intersection  of  B  O  and  A  O.  is 
the'centre  of  the  required  circle.  P.8.— Supplemantarr. 
—If  the  tangent  F  K  I*  drawn  to  the  lower  aide  ot  'he 
iriveD  clrde,  and  the  diameter  drawn  at  the  polnl''jf 
oontaot,  and  produced  till  it  cuU  G  H  produced,  then 
the  required  drcle  fall*  outside  and  embraces  the 
given  ona— J.  K.  P. 

r2*o».]-OLD  com.— Boman.  Beat  YESPASIA- 
NUS  and  JIJD.£A  CAPTA— Collbctob. 

P6tl».]  -OLD  COIN.— The  piece  found  by  "  X.  I.  D." 
is  a  coin  of  Vespasian,  Emperor  ot  Rome  from  a.d.  09 
to  A.D.  TV.  On  the  obverse  there  Is  the  bust  of  the 
emperor,  with  his  name  and  titles.  Reverse,  a  female 
flgure,  seated,  weeping,  under  a  pabn  tree  i  a  Bomsn 
soldier,  standing,  bdilnd.  Inscription:  tVDAEA 
CAPTA  (Judna  taken).  The  lettors  8.  C.  appear  upon 
neariy  all  tbe  Bomaa  brae*  coin*.  They  *tand  for 
Satahu  OomaHo  (by  deeree  ot  the  Senate),  beoauM 
all  the  bna*  cdnsge  was  nnder  the  control  of  the 
Senate.  This  cdn  was  struck  la  oommemoratlon  ot 
the  suhiugatioB  of  Judaa  by  Teepasian  and  Titus, 
aad  of  the  total  destruction  of  Jerusalem,  A.I>.  70.  It 
is  rare,  and  the  market  value  would  be  between  10s. 
and  ISa.  It  is  a  very  tunons  and  interestliig  piece. 
— Hbhbt  W.  HBHrRiT,  M.M.S.,  Ac,  Ac 

raeat.}— CtJTTBB  BAa-In  reply  to  "Foreigner." 
I  made  one  ot  tbeee  to  the  design  of  •■  D.  H.  O.?'  and 
bad  to  make  the  same  complaint  of  It  that  he  has. 
"D.  H.  6."  very  kindly  told  me  that  tbe  cnttor  Is 
shown  In  the  dratriog  pnuectlng  tar  more  than  it 
would  be  tn  use,  tor  that  it  waa  meant  for  a  lathe 
whose  centre  line  Is  t-Kth  Inch  above  top  ot  slide-rest. 
I  think  the  crank  might  be  a  Uttls  longer  without 
doing  harm.— J.  K.  P.        . 

f«I24.1— "PROPORTIONS  OF  SPACE.— The Tolnme 
of  a  sphere  =  volume  of  the  enbe  constructed  on  its 
dlam^er  x  O-SZU.  The  weight  of  lead  shot  that  can  be 

Eackad  In  a  given  case  most  necessarily  vary  aooerd- 
ig  to  tbe  diameter  ot  that  shot.— B. 

racM.I-PROPOBTIONS  OF  SPACE —TO  "HB- 
CHANICU8."— One  single  sphere  Is  'S236  of  the  sur- 
rounding cube ;  but  if  you  have  a  number  ot  spheres,' 
and  put  three  of  them  together  In  a  triangle,  or  four 
In  a  rhombus  (not  a  square),  and  ge  on  packing  others 
roand  them,  each  ball  will  etaad  In  the  middle  ot 
twelve  others  equidistant  from  It  and  trom  each 
other,  it  may  be  proved  that  each  ball  occupies  on  an 
average  -707  of  the  cube  ot  its  own  diameter,  while  the 
ball  Itself  Is  only  the  -S23<  of  that  cube,  or  what  is  the 
same  thing,  tbe  ball  would  occupy  only  -tlSi  ot  the 
■vhole  spaoe  if  we  started  packing  with  at  square 
In  the  middle  instead  of  a  rhombus.— See  Denlson's 
"  Astronomy  without  Uathematies,"  4th  edition,  p. 
XU.—J.  K.  P. 

RMM.l-THE  QUBKETT  0LUB.-AI10W  me  to 
Morm  Ed.  H.  Jonee  that  tbe  "  Jonmal  of  the  Qnekett 
MIcrosooploal  Club"  is  published  quarterly,  price  one 
shilling,  by  Mr.  Robert  Hardwickc,  102,  PlccadUly, 
London,  W.,  tram  whom  your  correspondsnt  can 
obtain  information  as  to  the  means  ot  obtaining  the 
Journal  In  BrittoL— W.  H.  O. 

r2«3t.}-BPHERICAL  FORM  OF  TUB  EABTH. 
-The  reply  to  "  AJnx's  "  question  depends  upon  the 
form  of  tbe  bottom  of  his  cistern.  If  It  waa  a  true 
flat,  such  aa  an  ioetrmnent  would  make,  or  a  level 
would  show,  it  wooiu  apparemiy  be  hollow  in  the 
middle,  and  water  would  lemalu  there  long  after  It 
had  run  off  the  ends.  In  that  case  the  water  would  be 
deepest  la  the  middle :  Out  If  the  bottom  was  a  level 
like  a  billiard  table,  on  all  parts  of  wnlch  wator  would 
alike  rest,  it  would  be  a  carve,  and  the  depth  ef  wator 
alike  In  all  parte  The  extreme  Idiocy  of  the  areu- 
ments,  aa  their  ntterers  call  them,  set  forth  on  thi* 
subject  is  really  too  much  for  people  who  know  any- 
thing of  the  matter.  No  intelligent  hnman  being  who 
really  has  examined  the  subjest  could  entertain  a 
•loalK  aliont  the  upherlcal  form  of  the  railh.  It  caa 
be  measured  even  in  a  long  building.  If  the  two  ends 
are  tmlv  vertical,  a  measure  taken  along  tfap  top  is 
longer  than  one  along  tbe  ground  line- Sioma. 
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DWBr.l-ELECTRIC  I>OCOMOTIVE.~Win  tome 
kind  brother  Uform  me  how  to  eonatroct  aa  elgctrla 
kwomotlTe  engino,  to  run  on  rmll*  by  eleotrleltgr  7— 
E.  F.  D. 

[W38.>-I(AKraG  BUTTER.-I  ham  kMrd  tbere  !• 
an  outer  w«T  at  mmklne  batter  than  ehomini^ ;  can 
any  reader  tell  me  how  It  It  done?— CAiiB|UDaE>fli>z. 
t2«39,]— OPfNIONS  WANTED.— PorhapB  ■Some  of 
your  namerona  readera  will  be  ao  kind  aa  to  give  me 
their  oplnlona  about  the  caaae  of  the  {oUowlne: :— A 
ahort  diatanoe  from  here  are  four  horizontal  oD^flnea, 
which  are  aaed  for  drawing  ooal ;  one  steam  ralre  is 
common  to  thCTn  all  fonr,  llkewiae  one  lever  for  rerera- 
ing  them.  In  lowering  down  the  pit  they  hare  fall 
■tMm,  aboat  one-third  of  the  distance,  then  It  la  ahat 
off,  and  the  lerer  bronght  Into  the  centre  notch,  which 
ouirht  to  close  the  porta,  bat  the  pair  of  en^lnea  to  the 
ri^ht  band  atill  continue  to  exhaust,  and  those  to  the 
left  do  not.  U  some  of  our  Intelligent  men  will  gire 
their  optnlons  as  to  the  cause  and  Ita  remedy,  It  will 
perhaps  benefit  others  aa  well  aa  myself,  for  I  know 
that  when  the  enfi^lnea  were  made.  It  was  Intended 
that  they  abould  not  exbauat  at  all  In  lowering  after 
one-third  of  the  distance,  aa  it  is  a  shaft  where  they 
hare  only  one  rope  going.— John  W.  Bedford. 

[2B40.]— GIRDER  PATTERNS,  Ac— In  makinr 
patterns  for  girdera,  gnttera,  &c.,  that  are  stronger  at 
the  bottom  than  the  sldai,  the  pattern  has  to  be  made 
round,  so  that  when  the  easting  coola,  the  contraction 
draws  it  stralKht.  Vti\l  some  praotioal  man  be  so 
good  aa  to  give  a  mJe  for  calculating  how  round  to 
make  any  girder,  gutter,  baekatay,  or  anything  else 
of  a  similar  efaaraeter  7— Joan  W.  BEoroBO. 

C26U.]  -  MEDICAL  COIL.  -  (Page  S13.)  -  Will 
"  Sigma  "  kindly  explain  what  he  means  by  saying, 
"  solder  2  to  N;battery  pole,"  and  further  on  be  says, 
"  lead  2  and  S,  and  any  other  ends,  to  screws  at  the  other 
end  of  board."  Is  this  correct,  and  If  so,  please  say 
how  it  la  to  be  done,  that  Is  2  at  both  ends  of  the  board 
and  diflerent  actews,  and  also  the  beat  kind  of  battery 
to  use.— Umleariizd  Had. 

[2M2.]  —  FISHING  HODS.—  " The  Hwmonknu 
Blacksmith  "  says  he  has  had  eoiulderakls  expettaiae 
in  making  fishing  rods ;  I  shall  be  very  pleased  if  be 
(or  any  other  praotleal  gwrtleman)  wlU  give  me  a  few 
hints  how  to  make  a  naefnl  rod,  about  14  or  Uf  L  long, 
the  beet  kind  otwood.foreaeb  piaoe,  how  to  put  the 
fermlea  «a,  and  any  other  information  that  he  thinks 
would  be  useful.— A  Todko  Ttkk. 

DM43.]— IRON  PBISM.—Asqaarepri«m  of  malleable 
iron,  whose  length  Is  equal  to  four  tlmce  that  vt  one 
of  Its  sides.  Is  to  be  rolled  (or  flattened)  into  a  aqaara 
plate  of  nDlform  tUokneas,  anch  that  Us  whole  auper- 
flees  shaU  Joat  be  equal  to  lu  solidity.  Beqnlred,  the 
ajse  and  tUekneas  of  the  plate,  tbeaoUdUy  of  the  aald 
priam  being  XtK  oublB  bches,  allowing  no  waate  in 
thejnetaL— A  4Iii>iu>BToifiAB. 

[2844.]— ADULTERATION  OF  TUKPXNTINE.— 
wotdd  some  one  lafonn  ne  bow  I  can  best,  or  at  all 
events  easily,  ascertain  whether  turpentine  ta  adul- 
terated 7— Basis. 
,  P845.J-IMPEEFBCT  TWO  MANUAL  ORGANS. 
—I  should  be  obliged  If  any  of  your  readers  would 
enlighten  me  upon  the  following:— I  hare  a  two 
manual  qrs*n,  and  am  sorely  troabled  wHh  the  reed 
stops  being  so  often  out  of  tune  in  the  swell  organ. 
The  reed  stops  an  cornopean,  clarion,  and  oboe,  but 
the  darton  is  the  one  that  gives  memost  trouble.  The 
oboe  keeps  pretty  wall  in  tone,  but  is  very  alow  in 
speaking.  The  reason  of  the  reeds  not  keeping  In 
tune  Is,  I  am  informed,  that  the  pipes  and  tongues  are 
nut  made  tn  proportion  to  each  other,  and  that  to 
remedy  this  wonld  be  almoat  as  expeaiaive  aa  having 
new  pipes.  I  wish  to  know  if  I  am  correctly  Informod 
as  to  the  eost,  also  what  would  be  the  cost  of  a  set  of 
Hate  pipes  to  replace  the  clarion,  and  the  cost  of 
applying  them  7— Aicn-DiaeeBD. 

[a64fl.]-GILDTNG  PLATE  OLAS8l-How  da  glass 
sign  writers  gild  the  back  of  pUte-glass,  after  the 
letters  are  written,  and  rtos  versa  >—Bi,AcKBnKif. 

[2847.]- COLOURED  PRINTS  FOR  DECORA- 
TION.—Where  can  I  buy  those  cohjnred  prints  which, 
when  stemed  la  water,  may  be  Isdd  on  to  any  smooth 
work,  and  the  paper  on  wfeieh  they  an  pruitad  slid 
away,  leading  the  print  flnnly  attached  to  the  utlole 
oporated'upoo  7— Blacudui. 

C2648.]-OARDING  ENGrNE.— Would  "B.  W.  B.,-' 
oraome  other  brother  reader,  please  Inform  me,  through 
the  medlnm  of  our  highly-esteemed  journal,  wbich.lu 
bis  opinion,  is  the  best  carding  engine  at  present  in 
operation,  and  that  has  the  most  modem  Improve- 
ments? If  accompanied  with  a  drawing,  perhaps  the 
matter  would  be  rendered  still  plainer.  I  believe  the 
carding  enelne  in  general  use  In  the  Manchester  and 
Bolton  district,  ia  that  to  which  the  American  patent 
automatic  movement  Is  applied.  WouM  he  also  say 
what,  in  his  opinion.  Is  the  heat  appliance  Cor  grinding 
the  mala  cylinder  iMid  doffer,  and  what  la  the  dlllerswse 
effected  between  using  the  ordinary  grinding  strickle 
and  the  patent  grinding  pulley,  which  Is  worked  from 
end  to  end  of  the  engtce  by  means  of  a  eslral  groove 
In  the  shaft  7— BxonAiom. 

r2a4B.]-PrANOFORTE.-Wlll  the  » Harmonious 
Blaeksmlth  Inform  lue  of  the  following  qneetlons, 
vis. :— 1st.  How  are  the  bolea  that  the  lever  wire 
works  through,  which  lift  the  damper,  bushed  7  2. 
How  are  the  aame  holes  bushed  In  the  hammer  butts  7 

— M.    L.    MOFFATT. 

[2650. J-fO  "  F.R.G.8."- MAP  PROJECTION?. 
—I  shall  feel  much  obliged  If  yon  will  tell  me  the 
method  of  projecting  a  map  on  the  gnomonlo  projec- 
tion, having  any  given  place,  asjr  London,  In  the 
centre,  or  If  the  description  would  be  loo  lengthy,  I 
should  be  glad  to  know  the  name  of  sny  book  where  I 
could  find  an  account  of  the  method  7— J.  M.  K.  E. 

t2«Sl.]  -  LECLANCH  K  BATTERT.  -  WiU  any 
brother  subscriber  tell  me  how  to  re-charge  the  porou» 
cell  of  aLeclancb^  battery.  Thoae  In  my  pojaeaaion 
are  patent  cells,  made  at  Sllrcrtown,  by  the  Gutu 
i'erchu  and  Telegraph  Works,  Co.,  Limited.— Xitoa. 


[26.«.]-SULPHATE  OF  ZINC.-Wlll  any  corre- 
spondent inform  me  how  the  sulphate  of  zinc  of  oom- 
metee  Is  manufactured  f— Telos. 

[26Sa.]-CHEMICAL  SOLUTION.-I  have  a  solu- 
tion composed  of  sulphuric  add,  sea  salt  and  water.  Id 
which  a  quantity  of  iluc  haa  been  dissolved.  Will  any 
correapoDdent  tell  me  what  the  precipitate,  which  han 
been  formed.  Is  ?— Telos. 

ra«44.]-METRICAL  ACT. -Of  what  date  ia  It? 
Does  It  not  gWe  the  exact  reduction  of  KoglUh  welgbtb 
and  measures  Into  metrical?  I  propose  to  qaerlsts 
to  employ  only  the  letters  A.  K.  W.  for  "A  kind 
answer  will  oblige,"  or  rather  to  add  nothing  and 
alwaya  (which  Is  the  case)  suppose  this  phrase  un- 
derstood ?— John  D. 

[2IIM.3— ARCHER r.— I  am  about  to  purchase  a  self- 
vow  bow.  Would  some  brother  archer  kindly  give  me 
bis  advice  aa  to  how  to  choose  a  auitable  one,  as  to 
atrength,  *c.  7  I  have  ahot  for  two  seasons  with  a 
hickory  backed  lancewood  bow.  oi  4fllb.  tenalon,  which 
has  an  unpleasantly  shorp  pull,  but  Is  not  too  strong 
for  me.  Ought  a  aelf-yew  bow  to  be  stronger.  If  so, 
howmaoh?  Isthere  a  goodmodarnbookonarohery? 
— Yoniro  ToaoPBii.mi. 

[9898  ]— BOOK8.-0an  "  Btema,"  or  any  other  of  our 
numerous  readers,  recommend  a  good  baoV  on  practical 
electric  telegraphy  7  I  have  made  Inquiries  at  several 
booksellers  without  success  ?— Mdch  ib  Wakt. 

T  P«57.]-FORBE8  KNITTING  MACHINE.-Might 
I  ask,  through  the  medium  of  your  Journal,  Forbes, 
Bros.,  and  Co.,  of  Glasgow,  to  giva  a  more  delaUed 
acooBBt  of  their  knitting  machine,  ilhistrated  in  No. 
ul  ofyoor  last  Vol,  foellng  sure  that  manyeil  yonr 
readera  wonld  like  to  Bee  the  lame  7— Tiois. 

[285a]  —  OBJECT  GLASS.  —  Would  any  of  my 
brother  readers  kindly  give  me  a  little  information 
whether  I  could  get  a  stronger  object  glass  for  my 
telescope,  which  glaaa  is  lln.,  and  if  I  could  aee  dis- 
tinctly without  altering  the  other  glasses  in  the  inside  ? 
— Ignobaiids  2. 

[2«5».]— ASTRONOMICAL  BOOKS.-Vould  some 
reader  Kindly  inform  me  where  X  could  obtain  the 
best  aud  most  authentic  elements  of  the  planets'  orbits 
Including  the  aateroids,  with  price  ?— D.  Jshkucs. 

Q88«9.J-LEO'8  VELOCIPEDE.— Will  ••  Leo,"  whose 
yeloolpede  appeared  in  the  Uecbakic,  No.  »I8,  Vol. 
IX.,  gives  a  deaerlpUoB  of  the  Indiarabber  springs 
which  bring  the  pulleys  back  to  their  first  podtira  ■ 
bow  are^they  fixed,  what  slae  should  they  be,  and 
will  he  give  a  description  of  his  ralobet  work  7  Can 
an  V  other  readers,  who  hava  had  experience  tn  ratchet 
velocipedes,  give  me  informatiea  as  ngarda  the 
ratchet,   pawl,   imUey,   spring,  dee.  7-  A*  Oi-D  BvB- 

8CRIBER  IN  A   FiX. 

[M81}-GALVANI8IN0  cast  lEON.-What  la 
the  bath  eosBpoaed  of  for  cleaasing  east  iron  for  gal- 
vaals  ng,  and  of  what  Is  the  gahranlaing  bath  Itself 
Mmposod?  The  kind  I  refer  to,  would  be  a  bath 
BlmlUr  to  that  used  for  galvaaiatng  iroobnckeUf— 

B.  WXBB. 

[2662]- water  METER-Wmanybrotherreader 
be  kind  enough  to  give  me  a  full  description  of  a  high 
pressure  water  meter.  Its  construction,  and  the  action 
Z  '?®  J?**'' '°  e'"«'''S  through  It,  how  It  Is  measured, 
Sc.  7  The  one  the  water  company  tornlahes  me  with 
reglBters  fonr  and  five  times  more  one  quarter  than 
another,  and  I  can  affirm  that  the  quantity  used  Is  aa 
regular  as  possible  7— Finos  Achates. 

[28fla>-liUICKSILVEK.-wm  a  brother  reader 
Aimlah  me  with  a  solvent  for  quicksilver?  I  aecl- 
dentsUy  spilt  some  over  some  watch  wheels,  and  want 
to  clean  tbems  and  if  what  vrill  do  for  the  above  will 
It  do  for  plated  Jewellery  7— Finns  Achates. 

[2884.)-AHM  CHAIE.-I  have  an  arm  chair,  the 
leather  covering  very  much  faded,  but  In  good  oon- 
dltloB !  can  any  one  tell  me  how  to  stain  It  a  maroon 
colour  ?— Excelsior. 


.J*^  V,l^""^*'''OK--I  should  feel  exceedingly 
thankful  If  anv  one  would  kindly  give  instructions  Vr 
conatructing  the  indicator  uaed  with  Induction  coils  7— 
L.  Lewis. 

[28««.]-COPPEE  DEPOSIT  ON  CAST  IRON.- 
I  want  to  get  a  deposit  of  copper  on  cast  iron:  will 
some  resder  kindly  inform  me  what  chemicals  to  use  7 

— DI  VE8.  » 

r28e7.]-PAINT  TO  COVER  TARRED  WOOD.- 

oan  any  of  your  readers  recommend  a  paint  or  coating 
to  cover  tarred  poate  ?  It  wonld  have  to  adheretotfie 
tarred  anrtaoe,  and  to  reaist  the  tar  ooilng  through  it 
in  summer.  Colour  must  be  light,  as  It  Is  to  make 
tarred  posta  pretty  visible  on  a  dark  nlirht,  and  save 
people  from  driving  against  them  7— Associate. 
,.I'**J~^^*^TCHmG    FROM    NATURE.-WUI 

SuuBblne,  or  some  other  kind  reader,  inform  me 
where  to  obtalu  (wholesale),  and  the  price,  acetate 
and  muriate  of  cobalt  7— Ttpooraph. 

[26«1).]-MAGNET1S1L-I  should  be  glad  of  any 
Inforination  that  will  lead  me  to  a  correct  solution  of 
the  followingquestlonsln  magnetism:—!.  How  would 
you  figure  the  magnetic  curves  of  the  earth,  and  show 
their  relation  to  the  line  of  dip  7  2.  What  la  meant  by 
horizontal  intensity,  verOcal  Intensity,  and  total  force? 
3.  What  Is  mesnt  by  secular  variation  7— F.  P 

.J^'lh^^"'''^"^^  TEKTH.-I  want  to  repair 
the  (fold  plate  to  a  aet  of  teeth  ;  can  any  ef  my  brother 
readera  Inform  me  how  I  can  get  the  teeth  oft  the 
pina.  and   the  method  of  seeorlag   them  again  7— 

..i^'ilzS*-^.^^  BUILDING.- Many  tfaanks  to 
Boat  Builder  "  for  the  kind  manner  in  which  he  has 
noticed  my  query  on  the  above  subject,  wmheoblige 
by  explaining  thsifollowing.  He  says, "  the  strakea  or 
plaaks  are  worked  first,  and  the  timbers  put  in  af ler- 
warda."  How  are  the  planks  kept  to  the  proper  curve 
and  ebape  of  oaacie  while  building?  How  are  the 
edaes  of  the  strakes  fastened  to  each  otiiar  7  1  pur- 
pose making  It  of  yellow  deal,  3-l«(ha.  of  an 
inch  thick.  What  wonld  be  the  prise  of  40ft.,  a  toot 
wide?  If  be  would  give  me  a  few  plain  pracUcal 
directions  aa  to  how  to  go  about  It,  I  abould  feel 
greatly  obUged,  as  I  am  totally  ignorant  of  the  art  ?- 

Vs  Vt  A> 


[Mr2.]-DRAFT  WANTED.- We  arc  short  of  a 
draft  at  our  worica  to  keep  onr  ateam  "t.  ^id  there  I? 
a  large  chimney,  distant  from  boiler  SO  Tarda  Will 
"ome  one  of  yonr  numerona  readera  inform  me  of  the 
,^J  2^"*  "*  <»"T'n<f  «»  "w  underneath  the  gromd 
attaining  the  desired  end  7— H.  Gheoobixtf 

«f^k^~£**'^"l®  SILVER  BALLa-Could  aar 
?'"J.J"'»'er  readers  inform  me  of  a  better  meltoS 
SLS'f*'"^  dlvw  Into  small  ornamental  balls ;  Stl^r 
them  In  sand  fas  I  do)  they  eome  out  so  rough  whlAl 
want  to  avoid.  I  have  tried  plaster  of  Paris,  bntoriv 
part  onee.  come ;  is  it  for  want  of  vendlatlOB.  or  w^ 
and  how  is  It  to  be  done  7-Cabtob.  * 

DMiril-CLEANINQ   WHITE   CORAI,.-Caii  any 

« "Sf '... '^,!S.?^  "I?"  *"  "'""  """e  «»"'.  »««>  resist 
it  to  Its  original  beauty,  after  being  exposed  to  the 
dust,  which  has  made  It  almost  blaokT-lKQDiREi: 

[2«r5.1-POLI8HINGWATOaPIVOT8.-Inpollah- 
ing  a  pivot  with  a  square  shoulder,  wbat  U  It  rtitMo- 
ft^^^^A"'^"^"^  inthaahiuWar?  I  ta^hiSl 
ttattriJHited  to  aaveral  ea«s«a,  Iwt  nev«i eonkt  leant 
the  exact  cause  or  metton  whriob  prodnoM  l^m-  Se^ 
baps  some  praclJcal  watcb  pivotSit  will  give  th^E^t 
JXbe.Cr?-')!  ^^  "««>'»»..  «S«.  l-lT. 
Jf'^,-^~l?"?^^.  STEAM  ENGINK-Some  time 
with  a  spirit  lamp  andeneath  to  raise  steam  s  aemrd ' 

platen  that  turned  a  amaU  flf  wheel  on  tie  tm:  the 
price.  I  beUeve.  was  4s.  fid. ;  in  any  broth"  suhSiai? 

Sijf.nVi^''^  °^}^  ""^ »»  que;Uon,XwSiw 
motion  is  produced  by  steam  In  ■•  smaOlan  eng&e?- 

J2«f7.]-HYDR0GBN  GAS  FOR  BALLOON. - 
would  any  reader  aeqnaint  me  how  many  enhte  teas 
of  oarbittrtted  hydrt^gasiarojaiSSflt^ShS^ 
Wng  of  eteven  stone  weight,  in  anr  atmospheni ;  ato? 
?i'-^S:?XSr"^^  to  emrry  tS  voltl^Jf 

.J2'!S^^±:!1£^9^  ™*'^"'  VELOCIPEDB-<ka 

any  brottier  reader  give  me  dimension.,  Ac,  to  oMbte 

"h.^v^^.."  V"^!::!:'*^  velocipede,  kniwn  w  Uio 
••  High  Peak"  velocipede  (an  lltastration  of  It  appeared 
in  the  Mechahic  soase  time  ago).  Perhaw  some 
brother  reader  wonld  also  kindly  give  hlsMwrl.^ 
G.  M.       "'•''"»'"•  *^.  »'  «>•  »boreS2htoT? 

HJms^HirR*^''r^!r*=''*=°  ^F^^Ji  -CURLING 
HORSEHAIR— Can  any  reader  Inform  me  how 
horsehair  Is  enred  and  curled  -,  also,  how  fcathore 
are  steamed  and  pnrified  ?— 0»b  ii»  a  Fix.      ""^°" 

M^^^^M'"^.'"'*  PAINTING.-Can  some  artis- 
tic correspondent  favour  me  with  a  recipe  for  makinir 

"nT^  °M.°"i,!l!l  ""•«**'"  '""  water  TOlour  paint? 

[288l.]-COPPING  MULE.-IS  there  any  reader  wh» 
knows  of  a  work  treating  on  the  self-acting  mule  the 
part  more  particularly  termed  copping  the  mule  •  or 
can  any  subscriber  give  a  gowl  practical  rule  lor  cop- 
ping  a  mule  ?  A  drawing  of  the  raU  wonld  be  of  goo* 
service  In  pointing  out  parts  of  the  rail  likely  to  eOect 
the  shape  of  the  oop ;  tor  Instance,  if  I  had  a  raU  this 


shape,  A,  and  I  altered  it  to  this  shape,  B,  what  would 
he  the  result  In  the  shape  of  the  cop  7— Oldham. 

[21182.]- TO  THE  REV.  T.  W.  WEBB-In  the 
Ekulish  Mechanic  of  AprU  IS.  Mr.  T.  W.  Webb 
mentions,  that  he  was  suecesafnl  in  separating  C 
Cancrl,  ao  recently  aa  the  31st  ot  March  last.  Will  yon 
permit  me  to  ask  him  to  give,  lu  an  early  ImpresSloB 
of  your  paper,  the  observed  poaltion,  angle,  and  dfaH 
tauce  between  this  close  doubli'  ?  I  should  alse  feel  . 
much  obliged  to  him.  If  he  could  sive  me  the  result  of 
any  observatlona  he  may  have  made  on  i  Hercnlla 
during  the  laatalxmoutha?—OM  boh. 

[2683.]— IRON  PALLISADINGS.— Will  any  reader 
kindly  Inform  me  how  leng  iron  iiMlllaadlnga,  painted, 
varniahed,  and  bronzed,  atand  th  ■  weather  ?—W.  A.  J. 

[2681.]— ENGINE  CHIMNET. -Perhapa  aome  of 
your  kind  readers  will  give  ua  the  proper  aize  of  an 
engine  chimney  for  a  boiler,  2$ft.  in  length,  Sft.  in  dia- 
meter, aa  the  one  we  have  fh  far  too  amall ;  alao,  If  we 
abould  oonaume  any  more  fuel  with  a  larger  one,  and 
la  there  any  rule  for  calcalatlng  the  size  of  such  chim- 
neys 7  The  furnace  is  Sft.  by  4ft  61n.,with  a  flushflae7 
—A  Subscriber. 

[2685.]-AMATEnB  TURNERS'  CLUB.— I  aadmy 
brother  have  Just  beard  with  pleasure  that  there  Is  an 
amateur  turners'  club  eome  Into  existence ;  will  a»m» 
aubscriber  give  us  all  the  Information  respecting  It  they 
can  ?-  H.  H.  Hume. 

[2886.1— ARNOLD'S  CHIMNET  VENTILATOR.- 
Can  any  of  your  numerous  readers  Inform  me  how  ta 
balance  Arnold's  chimney  ventilator?  A  sketch  will 
much  oblige  7— iROMroONDZB. 

[2B87.}-DU  STING  BRASS  MOULDS.— What  Is  the 
beat  thing  to  dHut  brass  moulds  with,  and  why  shonld 
not  charcoal  do  ?— laoxrooivDBR. 

[2«88.]-RKNDERrNG  WOOD  INCOMBUSTIBLE- 
Is  there  any  thing  that  wlU  preivent  waod  from  lakbig 
fire,   and  if  so   what,  liquid  or  otherwise?— iBbR- 

rODNDEB. 

[2689.]- TURBINE— Can  some  reader  gtva  a  sketch 
and  explanation  of  the  best  form  ef  tnrbine  to  work 
horlzoutal  shaft,  which  takes  about  ^  l>-p.  to  drive,  alze 
ol  Inlet  and  ouilst.  or  makers  of  same  ?— Siupletom. 

[2«»>.]-ALUeBKA.— Many  thank*  to  kind  and  able 
Mr.  Uenfrey,  for  hta  response  to  my  qnenr  about  the 
planet  Neptune.    Whatever  you  do,  doaV  weed  year 
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ler 


K/,rm  and  Queries"  too  maoh :  some,  like  mine.  m»y 
l,,MSBSor.«it,  bat  none  wtU  be  downright  riUjr.  »Bd 

Teu^tnt  of  tie  UilBF.  and,  like  u  the  Timw  Is 
S^wSnWM  vehicle  lot  .drtrtiseineotm  K.  tat  the 
kVcTm  M»oha«io  be  the  otmIb  ler  sctentiflo 
f^JSrtni.TOTnK  »nd  old,  Uttle  and  big.  My  preeent 
SbJtfoo  tVlnthe«lgebrm  ne»t.    I  »ee »»ve«l  of  yonr 


(i|r«lKht.  I  have  hung  theui  In  hot  rooaii,  but  they 
bnckle,  and  are  dried  vary  irregular  j  and  I  have  also 
t«led  them  in  a  buker'e  oven,  betwixt  plates  "<  1,'alya- 
nlxed  iron,  bnt  that  would  not  do,  as  it  only  i}ried  the 
ciges.  Or  It  you  could  Inform  me  II  there  are  any 
books  published  on  the  manufacture  of  pa»teboard  ?  I 
ktiow  It  can  be  done,  for  1  have  seen  pmioboard  por- 
ftctly  straight  and  hard,  but  I  cannot  discover  in  what 
maaacr  it  is  done.    Any  information  on  the  above  sub- 


What  eSxHioSSre  bo  in  Mts^xul  yon  up  al»rw»  »» 
come«KhVc«4t  as  plug  or  mino*  the  sqaarerootol 
41    It  may  souad  grand,  but  how 
'    The  farther  yon  push 


minaa  two,  3i  */  .      w.  « 

can  U»  H»«  be  •»«•  servleeabto  ? 


»»S  ^^xf  itMttf  (and  I  have  gone  deep  into  it),  the 


mlstklM,  soeli  ■■ 


not  t»»  wiBlo  Moatioa  V*»>^ 
"Golenso's"  qnaor.  eqn. 
l«e,  where  the  nerte  cosu 

isssss'^^i  «d%£aorr  rso^.s'rts'sjh*? 

Sw^e^dSlri  wU^  Aleebrist,  but  Bin.  own. 

~*rM»l,>-TO  ••ADKPT"-Wai  ••  Adopt "Wodjr  teU 

ol  an  organ  of  two  maonato,  38  stops,  by  M««<7^  H"' 
Sid  SonTKa  8.  On  an  ijutnunent  of  snnUer  «!«>,  by 


Ihe  answer  to/ that  the  article  is  not  known,  and  they 
think  it  omst  be  amlsprlnt.  Can  yon  Inform  me  as  to 
the  above?— A.  Spuobt. 

rsrosi-coLotms  fob  gi.a88  paisting.^i 

shall  be  very  crautol  to  any  of  your  readers  who 
will  tell  me  of  a  rich  «ro<i«j)or«ni  permonoU  pigment, 
in  crimson,  brown,  ««.,  port  wine  hue;  also,  a  pure 
bright  vejlow.    Crimson  lake,  with  the  admixture  oj 


'"c«ieiwo''s""  "qniir.  eqn.  es.  «»,  19 :  or  rodhnuter,  p.  

M.  '">««»»»\«''S.r'.'L"i*'  F.«  i^i^'thl? ^  Sura"tVenii"and"imW:vi;rd7  tl^e  colour  in  »", dej^h 
beqoite  eonteot  srtth  the  or.  Ewn  twe  l^  tnai  au  j^rtlliancy,  but  the  crimson  lake  is  such  a  vanishing 
■!».i ..  .^ .  K_i  k....<ii..  nt  .imhn.  well.  Is  ^^'\^7J  f  doubt  If  the  browns  would  render  it  per- 
manent in  oontlnoaleKposnre  to  daylight.  Tbeootours 
are  to  housed  with  oU  and  varnish  for  glass  painting 
Amongst  all  the  varied  and  valnable  information  oon- 
Uioed  in  your  Journal,  1  have  never  natlaed  aar  o«  tba 
old  art  of  wladow  paJnUng,  I  do  not  mean  the  modern 
staining  and  mortfo  patehwork.  I  have  been  a  painter 
of  dissaving  views  for  years,  but  I  should  be  thankful 
if  yon  could  aseUt  m«  in  the  former  matter  7— Sable. 


NS0 


jvn 


TTSEmi  Aim  sciMimc  fotes. 


Bryceson,  Bros.,  under  •ound-board.  When  the 
bellows  are  blown  in  a  Jerking  manner,  or  whan  the 
instrument  Is  played,  these  move  backwards  and  for- 
wards very  qnlokly.— W.  J.  Katboold, 

CM92.1-BOTANY.— Wanted  a  plain  deseriptlnn  o* 
the  hed^  maatard  and  cnakoo  Oawer  f — Koif  Alomhi. 
n«93.:-KEKPINa  COPPKE  PLATSS  FLAT.— 
will  yon,  or  any  of  your  readers,  Inform  me  how  to 
keep  thin  copper  plate*  perfbetly  flat,  In  eonllnuallv 
paning-  thronrh  callender  rolls;  they  pass  through 
about  IS  togetner,  and  the  averafa  sixe  U  21in.  square. 
— C.  H. 

[MM.}— GKEATEB  PTHAH.  — Can  any  of  your 
readers  tell  me  what  Is  meant  by  the  "  Greater  Fthah  ? 
— Uihuebaha. 

rM9S.j— 6E0GEAPHICAL.— Will  some  one  be  so 
ffood  aa  to  tell  me  what  is  the  meaning  of  key  in  the 
word*,  netberset-key,  kEy-hooae,  key-splnk,  in  the 
ndirbbourliood  of  Madeley,  StallorasMre  ?-^HnnrE- 

HABA. 

[MM.]— OI-EARIK»  FLA08.-<5an  any  of  yonr 
readen  suggest  a  way  for  removing  tar  off  flags,  placed 
there  by  street  adTertisera  ?— Himiibaba. 

r2«97.]— C AXART.— What  is  the  best  treatment  f»r  V 
canary  snfTiirlng  from  "  wheextnest  '7— Uinnebaba. 

rMdai-HILL  AND  FOBOE  WORK-ROLLING. 
—Would  some  of  my  brother  readers  inform  me  of  a 
book  treating  on  mUI  and  forge  work ;  alaa,  if  some 
kind  friend,  who  understands  relUag,  would  tell  me 
what  speed  per  minnte  the  following  rolls  should  run— 
Tlx. :  guide  rolls,  merchant  ditto,  and  forge  ditto  7— 
A  SnascHiBEK  fbom  the  FiaaT. 

CMW.l-CROQUET  BULE8.— NAPKIN  EINGS.— 
Where  can  i  obtain  the  latest  rules  for  croquet ;  also, 
how  can  1  mark  boxwood  rings  so  as  easily  to  dls- 
tlngotib  oaatroB  another  T—W.  F. 

[3700.}— DKVELOPBBS.— What  are  the  best  dave- 
lopera  to  nse  for  pbotograpblnff  designs  and  paintlngsi 
also  for  portraiture  t—W.  Cbawlet. 

3701.]— KOLA  NUT.— WIU  "  BemardlnT'  kindly  in- 
form me  where  the  kola  nut  is  to  be  procured  in  Lon- 
don, and  the  price?  I  am  reading'  np  tor  a  still 
examination,  and  shall  be  glad  to  try  its  restorative 
powers,  after  hi*  phw,  described  in  the  Hecbakio  of 
March  13. — Oaooha. 

[1702.]— rNLATING  FANCY  WOOD.— Will  some 
brother  reader  describe  fully  the  moHuM  rmerawli  of 
10181108-  tmatf  wood,  laeh  as  Is  done  on  desks,  jm.- 
A  ScecBiseB. 


WHAT  IS  WANTED  IN  HODEEN  APT.-If  the 
ArM  are  to  flourish  among  us,  say*  John  Runkln  in  one 
of  his  Oxford  lectures,  we  must  recover  for  the  mass 
of  the  naUon  three  requisites  whieh  they  at  present 
want-  1.  WholesomenesB  of  food.  We  must  no  longer 
allow  them  to  eat  and  drink  poison  instead  of  food ; 
everytoing  provided  for  their  dally  sustenance  must 
be  good  aSd  pure,  as  well  «s  plentiful.  i3.  Wholesome- 
ness  and  decency  in  dress.  It  must  be  such  as  becomes 
their  rank -serviceable  and  good,  and,  at  the  same 
time,  beoomlni;  and  in  good  taste.  3.  We  mast  im- 
BTOVe  the  lodginss.  All  ecclesiastical  architecture  Is 
developed  for  civil  and  domestic  building  and  its  high- 
est acAevement  may  be  said  to  be  a  "  (jlorifled  root 
Now.  in  this  our  modern  archltecu  are  strangely  at 
tault;  they  seem  hardly  to  know  what  to  do  with  the 
roof.  Hoofs  ought  never  to  bebniltof  lroa.butaIwaTO 
of  wood  or  stone.  And  we  must  remember  that  the 
little  roof*  must  be  built  before  the  large  ones.  We 
must  see  that  the  poor  have  houses  suited  to  thran, 
built  a*  strongly  as  possible,  and  daintily  decorated. 

A  NEW  PUA»ISPHKBE.—Mr.  John  Love,  Royal 
Bank,  Greeuoek,  read  a  paper  on  the  2Sth  lost,  before 
the  Eoyal  Scottish  Society  of  ArU  on  "  A  new  planis- 
phere for  showing  the  altitude  and  aifannth  of  the  sun 
or  star,"  The  object  of  the  contrivance,  it  appeared, 
was  to  facilitate  tbe  study  of  nautical  astronomy  by 
illustrating  mechanically  tbe  observer's  relations  to 
tbe  path  of  a  celestial  body,  and  more  especially  to 
tbe  sun's  path ;  and  the  means  employed  for  this  pur- 
pose eoDsisted  of  two  s  tereographic  proj  ections  of  the 
sphere,  one  of  which  was  to  lie  symmetrically  upon 
the  surface  of  the  other,  and  to  revolve  upon  over  It  on 
their  common  centre.  Both  projections  were  drawn 
on  the  plane  of  tbe  meridian— the  oneon  an  opaque  dtse, 
being  a  representation  of  the  sphere  with  reference 
to  the  lines  of  Its  motion  and  the  divisions  of  its  flme; 
and  the  other  on  a  transparent  disc,  being  a  representa- 
tion oftlie  sphere  -with  roferenoe  to  it*  line*  of  altitude 
and  bearing.  Tbe  arrangement  showed  the  systems 
of  circles  which  respectively  belonged  to  those  two 
aspects  of  tb^  oelestlal  sphere ;  and  It  was  the  inter- 
sections of  the  two  systems,  read  through  the  trans- 
parency, which  were  to  give  the  Intended  information. 

A  PB0CES8  FOB  RE-SHABPENINO  F1LK8.- 
U.  Werdermann  has  exhibited  a  very  interaating  and 
eoonomlca]  process  for  this  purpose,  before  theSociet^ 
d'Encouragement  of  Paris.  Well-worn  flies  are  first 
carefully  eteaaed  with  hot  water  and  soda :  they  are 
then  plaoed  in  connection  with  the  positive  pole  of  a 
battery.  In  a  bath  composed  of  40  parts  of  snlphtiric 
scid,  80  parts  of  nitric  acid,  and  1000  pans  of  water. 
Tbe  negative  pole  is  ionned  of  a  copper  spiral  sur- 
rounding the  flies,  bnt  not  touching  them ;  the  coll 
terminates  In  a  wire  which  rise*  towards  the  surface. 
This  arrangement  is  the  result  of  practical  expetlence. 
When  the  flies  have  been  In  the  bath  ten  minutes,  they 
are  taken  out,  washed,  and  dried,  when  the  whole  of  tbe 
hollows  will  be  found  to  have  been  attacked  In  a  very 
sensible  manner,  but  should  the  effect  not  he  snflicient' 
they  are  replaced  In  th*  bath  for  the  same  period  a* 
before.  Sometlmee  two  operations  are  necessary,  but 
seldom  more.  The  files,  tbn*  treated,  are  to  all  ap- 
pearance like  new  ones,  and  are  s&id  to  be  good  for  60 
hours'  work.  M.  Werdermann  employes  twelve  me- 
dium Buneen  elementB  for  his  bsMertas. 

SILVER.— The  tenacity  of  sliver  ha*  been  studied 
by  Matthiesscn,  aad  can  be  stated  for  comparison  as 
follows  :— Alloy  of  tin  and  copper,  1 ;  gold,  3-8  to  i'S  ; 
copper,  4  .•) ;  sliver,  7  2  ;  platinum.  7-2  ;  iron,  13  :  steel, 
30.  It  Is  so  ductile  that  a  grain  of  it  can  be  drawn  ont 
400ft.,  and  It  oao  behammrred  into  leaves  so  thin  that 
It  would  require  100.000  of  them  to  make  a  pile  an  inch 
in  height.  Its  cnnduotivity  for  heat  is  to  copper  in  the 
ratio  of  100  to  73  8;  and  for  electricity,  as  1000  to  954. 
Cast  sliver  expands,  according  to  Cah-ert,  between  O* 
and  100»  per  conu,  0-001091  j  and  its  spoctflo  heat  is 
0-05701.  AUhoueh  silver  conducts  heat  remarkably 
well,  its  power  of  radiation  IS  very  smnll,  so  that  a 
silver  vessel  retains  the  heat  of  a  liquid  contained  In 
It  longer  than  any  other  mstsl.  Pure  silver,  irhighly 
heated  In  oxyaen,  will  absorb  0-15  to  7  47  volume*  ol 
that  gas ;  and  under  the  same  circnmstances,  will  take 
up  0-8'p7  to  0-938  volumes  ot   hydrogen,   0'48ll   to0.S46 


MULBEKRY  LEAVES.— The  Science  and  Art 
Department  of  tbe  South  Ken'in^ton  Unaoom  has 
placed  at  tbe  disposal  ol  the  Silk  Supply  Association 
a  room  for  the  purpose  of  rearing  silkworms  during 
the  ensuing  month* of  Hay  and  Juno.  The  Associa- 
tion being  possessed  of  eome  very  rate  aad  valuable 
eggs,  or  "grain," Imported  by  the  Hon.  Secretary 
from  Siberia,  Hantchouria,  Szcchuen,  ShnnK-tung, 
and  other  placeswbere  tbereexlsts  no  disease,  will  be 
enabled  to  demonstrate,  for  tin  Information  of  serioi- 
culturist*  In  this  country  ami  In  the  colonies,  the 
simple  praMIeabillty  of  silk  prodnotlon'.  Tho  subject 
Is  one  of  national  Interest,  aud,  it  is  hoped,  will  stimu- 
late our  Colonics  to  turn  their  [attention  :to  silk  cni- 
tivation.  Persons  interested  ta  silk  culture  at  home 
or  in  the  Colonies,  may  have  the  opportunity  of  study- 
ing tbe  entire  process  by  amtlicatlen  to  the  Bon.  Seore- 
tary,  Ovi,  Horgate-street,  £.  C. 

THE  GUINEA  AND  THE  POUND.— It  i*  among 
the  thing*  generally  known  that  tbe  guinea  obtained 
Its  name  from  the  gold  from  which  it  was  made  having 
been  brought  from  the  Guinea  coast  by  tbe  African 
company  of  traders.  The  llrst  notice  of  this  gold  was 
In  1619,  during  the  Commonwealth  of  England,  when 
on  tbe  11th  of  April  of  that  year  the  Parlfauneut  re- 
ferred to  the  Conocil  ot  State  a  paper  praMnted  to  the 
Hou*e  ooBcoming  tbe  ooinsf  e  of  gold  brought  in  a 
diip  lately  come  mm  OHixj/fortbe  bettv  advaneing 
of  trade.  But  It  wa*  In  the  reign  ot  CbarlMlI.  that  ' 
tlM  name  wu  Ont  given  to  uil*  eoln.  It  Is  among 
things  not  generslly  know- that  when  tbe  guinea  was 
orrl^nally  coined  in*  In«mtIon  wu  to  make  It  onrrent 
a»a<tweoty-*blIUng  pleo*';  but  from  an  error,  or 
ratlier  from  a  •*riM  of  errors,  in  oaloutatlng  th*  exact 
proportioa*  of  the  value  of  gold  and  silver.  It  never 
oirealated  for  that  value.  Sir  Isaa*  Nsrwtan,  in  hi* 
fira*.  fixed  tbe  true  value  of  th*  guinea^  In  relation  tu 
silver,  ■«  20s.  8d ,  and  by  hi*  odvia*  the  CRnm  pro- 
oUtined  that  for  the  future  It  (hoald  be  cnrreat  at  21s. 
A  enrlou*  question  arises  oat  of  the  fact  alluded  to  : 
howmanymllllensof  mouar  bat  the  English  pablle 
lost  by  the  payment  ot  a  guinea  whan  a  twenty-sbll  - 
ling  piece  would  havessfBced  had  the  ooetly  error 
never  have  been  falloD  Into  ? 


[.1708.]— PASTEBOARD.— I  shall  feel  greatly  obliged 
of  some  contributor  conid  give  me  some  informiitlon    -^  -  -  •  — -—     ;   „,„        ,  -  ,    -    ,j.    i.  «„„.w„ 
in  pasteboard  making.    I  have  tried  several  methods    earbouic  acid,  and  012   carbonic  pxide-ln  property 
ot  drying,     bnt  ^I  can't    find  out  how  to  dry  them  |  diilcrlDg  considenOay  fiom  paUadiom. 


THE  PRUSSIAN  NKEDLE-GUN.— A  contributor 
to  the  Ailgemrine  MllHar-Ztitung  writes :— "  A*  you 
know,  two  improved  models  of  the  needle-gun  are  on 
trial,  which  both  aim  at  Increasing  Uw  raotdlty  ot 
firing,  with  as  littlo  waste  aa  possible.  Froto  fifteen 
to  twenty  shots  nsay  be  fired  by  them  in  a  minute,  so 
that  the  apprehensions  of  those  nay  be  quieted  who 
arp  alarmed  a»«oon  a*  they  hear  another  army  can 
load  more  quickly  than  ours.  I  and  many  other*  are 
Inclined  to  shrug  onr  ahoulders  when  we  hear  tho  non- 
sense so  current  on  this  subject.  All  who  have  any 
experience  know  that  two,  or  perhaps  three,  well- 
airaed  shots  are  the  most  we  can  obtain  from  Infantry 
In  the  field." 

EXPANDING  DBJLL&— The  J/m«iV  •'»"»«<»*  «- 
ports  that  Mr.  B.  P.  Gleason  haa  laveuied  a  drill  ap- 
pUoable  to  rock-boring  purposes.  Ha  prope***adrlll 
whose  enttlBg  part*  are  attached  to  a  bar  by  a  Joint, 
aadf  omied  with  around  baek  taking againstran  Insline. 
to  that  aktb*  drill  1*  dropiMd  or  projected  the  outur 
Ml*  laterally,  and  finally  forms,  by  ouatlnual  working, 
a  chamber  with  an  Inclined  top  and  bottom  surface 
surrounding  tbe  drill-hole.  This  chamber  can  be  en- 
bt  rged  by  snceesslva  cuis  above  or  below  the  first 
chamber.  Th*  cutUi^  pOrts  are  easily  sharpened  or 
replaced  when  -worn ;  and  by  using  two  cutters,  acting 
on  opposite  sides,  one  forms  a  means  of  re-action  for 
the  other,  so  that  the  drlU-bar  remains  central,  or  , 
nearly  so,  In  the  drill-hole. 

MDDDY  WATER  CLEARED  BY  ALUM.— A 
eomparatirely  small  quantity  of  alum  -will  clear 
muddy  water.  A  piece  a*  small  aa  a  hickory  nut, 
or  even  leas,  according  to  the  impurity  of  the  water, 
will  precipitate  the  dirty  coloorin;;  matter  in  a  pailful 
of  water.  It  h*»^lmply  to  be  dissolved,  stirred,  aad 
left  to  aeule.  This  method  Is  frequently  adopted 
along  the  Missouri  and  H1nl*olppI  rfvers.  In  the 
manafaotnre  of  lake*  used  in  palptlog,  the  dissolved 
colouring  matter  Is  precipitated  by  alum.  AllthI* 
rest*  upon  the  peculiar  property  ot  alum  to  combine, 
when  in  solution,  with  the  mest  foreign  particles  in 
supension  or  even  sointiOB. 

PORTABLE  MOTIVE  POWER.— A  correspondent 
of  nature  draws  attention  to  an  Important  discoTery 
made  by  an  American,  whleh  bids  lair  to  supply  tli« 
want  of  a  portable  motive  for  maoblnery.  At  thelut 
expedition  of  the  American  Institute,  It  seem*,  there 
was  shown  an  ellipiie  lockstitch  sewing  machine 
driven  by  an  electric  engine  small  enough  to  fit  Into  a 
common  hatbox.  A  series  of  eiglit  maguets  are  sot 
on  the  periphery  of  a  circle,  and  around  these  revolves 
an  armature  of  steel  which  is  continuously  pro- 
pelled by  the  magnetic  action,  and  thus  operates  the 
macltinery  that  moves  the  needle.  Connection  with 
this  motor  is  had  by  mesas  ol  a  small  slide  within 
reach  of  the  operator,  at  whose  will  the  current  may 
be  cut  oil  entirely  or  the  SfeeJ  of  the  needle  gradu- 
ated, aa  may  be  dedred. 

DR.  ANGUS  SMITH  ON  THE  CHEMICAL 
EXAMINATION  OF  A1R.-Dr.  Angn*  Smith  read 
a  very  Important  paper  at  a  meeting  of  the  Associa- 
tion of  Medical  Officers  of  He.ilth  hold  last  vveek. 
Tho  soldeot,  eays  the  Medical  Timet  and  iOtuette.  was 
the  "Examination  of  Air,"  and  the  most  striking 
feature  was  tho  announcement  tint  he  had  defected 
and  measured  the  nitrogenous  organic  matter  in 
dinrent  kind*  of  air,  and  that  between  conntry  air 
and  the  air  of  towns  or  of  close  rooms  there  was  a 
moat  marked  difference  in  this  rcspeet.  The  prnce-is 
adopted  by  Dr.  Smith  was  very  novel  and  ingenious. 
It  oonsists  in  shaking  up  a  small  quantity  of  perfectly 
pure  water  with  a  measured  volume  of  the  air  to  be 
examined,  by  whteh  operation  the  organic  impurity  ot 
the  air  is  trsnsferred  to  the  water,  wlilch  is  alterwards 
analysed  by  tlie  ammonia  process  iuveut^'d  by  Wunk- 
iyn,  Chapman,  and  Smith  Tho  author  of  tiie  psper 
expressed  great  oonfldence  iu  the  results  he  had  oh- 
talaed,  aud  said  he  would  not  wruple  to  ask  for  the 
demolition  of  all  crowded  courts  m  towns,  the  atmos- 
phere of  which  presented  the  characteriatio  sign*  of 
contaminated  air. 
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ASfSWEKS  TO  COKKESFOOEBTS. 


'.*  All  coraniDnlettlonR  abonld  be  iddretuml  to  the 
Editor  of  tbe  BitoLiaH  Kecbaiiic,  31,  TavlBtoek- 
mreet,  Corent  Garden,  W.C 

lioas  TESUMOmE!). 
"Tie  EnoLisa  MKCRAinc  !•  oneoftha  (neat  icientillc 
jnnrnsJa  of  tha  day,  and  u  an  idrertiiing  mediom  it  it 
uutqoalled."— K.  B.  Scott,  Sochdile,  April  23, 1870. 


"  I  think  tbe  Ssoush  UicHAinc  ii  the  beat  paper  I  ever 
keew  toadvertiae  anytbiegof  any  kindin.** — R.Roa«u,Biidse 
Pottery,  Chilmtrk.  Saliabuy,  April  2S,  1870. 


The  foUeving  are  the  iniliala,  Ite.,  of  lettera  to  hand  np  to 
firtt  poat,  Friday,  April  29:— 

W.  T..  P.  P.  W.,  J,  W  P.,  i.  Sliarpe.  Ad  AmitsBr.  Screina. 
A.  B  ,$t.Oeoiin,Britiiiiiia.  A.  fitchirnrT,  KkHm.LFfliihie, 
H.  M.  Gotaypiam,K<:T  E.  Kcrnrni.  Moniuiir  W  Wnlkrr.  A. 
Good  Bey,Progre8a,'T'jing«iit,  A.  Trlhnkicii.  KnjijEnmt,  Kro- 
aington&matear,D.T  Datty.Thoa  I'«U,  Llai<,H.  PiwinoTe, 
HtrODftbow,  A.  nrqulaaf,  R.  A.  Andrrvoa,  A  (irtuit  ^ufTcFTir, 
Dr.  GoUe,  S.Snitfi,  A  P.  Rh;g.  J  Hunting  £  |{.  II  0  tl., 
J.  Trancia,  J.M.ani!  Son,  T.  Uiwd,  Siilocy  Kidddl,  Go. 
hall.  S.  M.  Y.,  J.  Jctqidp.  W.  H.  W.J  B.,  J.K.  Lcif- 
ehild.H.  N.,  Veritaa,  J.  A  li„  W.  T»l(ir.  F.tLA.8,  W  a., 
J.  H.,  C.  F.  Jenteb.  En-ci!:cr,  M-^ri.  n,-r; ,  f,ir,'.n. 
Obaerrer,  To«Bg  Ucciiaiuc,  Saatdibiock,  duioont  lo  the 
Tog,  A.  Beaghcy,  Cyl,  J.  franeia  Bender,  W.  BaKtiley  Mat- 
cbiJ,  Amatenr  Arliet  Carbon,  B.  V.  &.,  Conattnt,  One  in  a 
Fix,  If.  A.  £dwarda,  Quick.  W.  Chadwick,  A.  B.,  D.  PMiea, 
Sana  Aide,  Z.  E.  X.  B.,  B.  Saundcra,  Youbk  Joiner, 
Schemer.  T.  B..J.  B.  and  Co.,T.K.,  P.  0.,  WhiUeyPartnera, 
F.  K.,Capt.O.  B.  Stokea,  W.  Pearaai4iDdCa,J.T..  A.  Kerr, 
A.  0.  de  v.,  Wm.  Kelaey,  K.  Borgeaa,  6.  £.  B.,  J.  H.  M., 
S.  andB.  S..  R.  A.  P.,  J.  9edge,  W.  Coniabee.  J.  Bonrae 
and  Co.,  J.  JUdcliffe,  FhUip  Egerton,  W.  S.  McKay,  J.  C. 
and  Co.,  Geo.  Price,  K  8.  Beinken,  W.  Hunro,  S.  P.  B., 
J.  W.  B.,  Joaiah  Waterbonae,  J.  Billion,  Live  and  Learn, 
CoL  J.  B.,  J.  R.  T.,  F.  R.  S.,  Ker.  E.  T.,  J.  B.  W.,  J.  D. 
Lamb,  A  Lcwner,  Capt  8.  C. 


T-  S.  H.,  who  forwarded  letter  on  "Readinga  Irom  the 
Gtobea,"  ia  reqoeatcd  to  aend  hia  addreaa. 

S.  R>  Scott  (BochdaJe)  —For tbe  aiapenny-piece  yon  endoeed 
in  your  letter  we  had  to  pay  Sd.  The  letter  waa  not  re(la- 
tend,  and  the  Poat  Office  aathoritiea  very  correctly  aay 
they  cannot  undertake  the  traniuiaaioa  of  ooina:  and  in 
unregiatered  lettera,  aa  ao  acnt,  they  are  expoaed  to  aeriooa 
riak ;  bat  when  regiatered  they  are  practically  aafe.  Aa  a 
atep  lowarda  the  more  general  regiatration  of  all  anch  let- 
tera, the  fee  haa  been  reduced  tnm  U.  lo  4d.,  and  it  baa 
been  decided  to  regiatcr  all  lettera  nnqaeationably  oontais- 
ing  coin,  eren  though  they  be  poatcd,  aa  ia  thia  caae,  with- 
out regiatration,  and  to  charge  them  on  delirer|r  with  a 
double  fee  of  8d..  in  addition  to  the  oidinary  poatage. 

J.  R.  T.— The  etier  aroae  from  your  indiatiBct  writing.  Be 
more  particular  in  writing  proper  namea. 

G.  SlilTB.— We  don't  know  "J.  C.  H.'t"  addreaa.    If  you 
hare  anything  to  aay,  and  particularly  if  you  can  apeak 
«  from  eapericnce,   on  the  abuae  of  lunatic  aaylumi,  our 
eotumna  ate  open  to  yon, 

UiBAR  neat  week. 

To  MnxEiB.— In  ifr.  Sharpe'a  letter,  p.  184,  for  "  eaving  of 
floor  "  read  "  aaring  of  power ; "  and  for  "  90ft,"  "  IStfi.," 
(u  .read  "  JtOtt.."  !k. 

IIt.  SwAiLoif— Ko  atampa  eacloaed. 

M  K.C.V.S. — Yea.  No  doubt  many  of  oar  readera  would  like 
some  information  on  "  domeatic  peta." 

K>ntT  W.  HzNTUT,  neit  week. 

.  £.  Y  -The  library  of  tbe  Britiah  Haataa  ia  frea.  Too 
moat,  howcrer,  get  two  hoaaeholdera  to  recommmul  you. 

Thjc  Sixpenny  Sale  Column  ia  the  only  place  in  which  can 
appear  queriaa  forwarded  by  O.  C.  C,  S.  U.  (Pontefract),' 
S.  8.  George  (Sunderland). 

T.  Joma.— no,  we  cannot.  There  ia  no  real  remedy  but  the 
raxor,  and  we  luppoee  you  will  hardly  care  about  trying 
that  Why  waate  our  time  and  your  own  in  writing  aboat 
Buch  nonaenae? 

A  ConaTAHT  RsADn.— Yon  nay  do  to  without  infringing 
anybody'a"righta.» 

J.  HoBiDAUt—  June  4,  18(9.  In  ftitnre  eoninlt  index,  and 
aare  ua  trouble  of  tearching. 

T.  J.  (yCoHHOB.— Bardwicke,  193,  Piccadilly,  and  Oraom- 
bridge,  Patemoatcr-row.  Tbe  lirat  it  monthly,  price  la.  6d., 
and  the  aeeond  qnartoto,  price  >a.  M. 

C.  O— Cannot  aay.  We  do  not  eatimate  for  publithing 
hooka. 

B  8.— Yea. 

W.  B.  B.— Apply  to  a  medical  man.  The  diaeaae  reanlta 
from  different  caaaea,  and  it  would  he  dangeroua  to  adviae. 

JoHit  BftYCK — Write  them  for  a  deacription. 

J.J.  (Rotherham). — See  back  numbera. 

W.  Biao.— See  page  114,  preient  toI. 

Fxatie — Similar  information  haa  been  giren  recently — more 
than  onoe. 

A  YouHO  Ttkz.— Yonra  ia  only  a  different  maaifeatatioa 
of  the  tame  diaeaae.  Let  your  mend  apply  to  any  chemiat, 
Third  query  iaaerted. 

CAnBUDeaaaiu.— Your  Srat two  queiiea  hart  been  antweitd 
many  tlaaea 

M.  L,  UonrATT.— The  nnmben  in  the  indicca  refer  to  the 
pagea. 

£NT*>not.ooisT.  —  Your  queriea  were  anawered  at  aome 
ength  in  the  eariy  numbera  of  Vol.  X. 

jAHxa  BxLL.— Your  mention  of  the  can  of  water  experiment 
ihowa  atnmgly  how  pNple  wilfully  miaintcrpret  facta.  The 
reat  of  your  letter  ia  aim  pie  aaaertion  nnaupported  by  argn- 
meat. 

Fii-ivs  NuLLca— Can  yon  not  try  it  ?  The  nie  of  the  tngai 
of  lead  waa  at  the  time  atrongly  deprecated  by  one  of  the 
medical  joomaJa. 

A.  A.  Toifa. — Alt  yoor  queriea  bare  reeeired  anawara  in  oar 

pagea  many  limta. 
Fah.— ilrat  aaeertaia  whether  electricity  can  be  applied  in 
working  (be  bella.     It  atxikea  aa  yoa  ate  altogether  in  the 
dark. 

CuaaLzs  T.  W.— S7.  Bonlerard  Bonnenoarelle,  Patii. 


H.  Bi^TKMflQ,— Thtinka.  Thr  line*  uTti  Ifwd,  but  jul  appru- 
pnaic  for  "oufH." 

C.  J.  P.— If  All  illaatrHtiDU  or  drvTil^tion  of  JiHir  paten' 
appeara  m  the  EflOT-IsH  MKCu.^rfTL  f*r  any  [itber  pa^cF 
yoa  cannot  patent  It  anerwardt-  Puldiahing  it  makci  v 
puNKc  properly. 

U.iKjuAL  Steam  Fkml'bc.— We  ha^e  reeeiiMl  a  Inns 
^elt^:T  on  thii  itiiiject  m  aoaireT  to  Mr.  Elen  Wood.  Mmii 
the  latter  br.cii  ahoncr  and  coriEtinE^  fow-er  peraonal  Tcllrc- 
tirna  vt  ahotild  bnre  inaerted  it  Why  cannot  cortc- 
tpondfnta,  in  diieuaiinganciitihrqueatioiit,  gite  each  otiier 
crrdiE  f^r  jtood  ioteDtjonr.  and  be  toon  toleraot  of  eacb 
vtbar'a  luppoacd  itiDrtcnnnD^a? 

S.  F.  SltAkR-^peAKR.  of  ThfAHtone,  wntea  ui  to  pay  thqt  lit- 
inreoitd  "the  pedaperd    two  yeari  j*go.  and  found  it  to 


r  peda] 
efl.    1 1 


conilitiQu  were  hit  feet  nnd  ancici  aficr  tuiug  the  iuvtution 

arouptc  of  houra? 
W.  R  T— Antwcr  Ihmnsh   tha   E»fit,t«s   MicHASte.     If 

inch  TDfnroiatiQQ  ia  gotxl  for  one  it  ia  good  for  a  thouaand. 
J.  ft.  IL-  Cad  not  ana^'cr  by  post. 
J.  T.   Mi'ariiT.— For  Intomution  on    Phantom  Yeloofl  tee 

adtcrtinemifnt  on  tccund  pujtt;. 


THB  ESaLtSU  MRCftAXlC  LIFE-BOAT 

FUND 

SBhteripliBni  to  be  forwantcd  to  the  EatTOl,  at  3I,Taviitoe^. 

ttieet,  Carent-garden,  W.C 


Aratnuit  prftririaly  acknowMf^rd      1170 

Collecteil  by  Mr  Georte  Luff,  afSUOBtoa 
H arold ,  Aehbif-dc-l4-/.oiicbi>F»iid  «Ilec- 
ticn )  — ProcrcOa  of  concert  given  in  8ta no- 
ton  Haroy  irlioolroom.  f 4  la.  ItJd. ;  JaTnea 
Chentla  and  wifo,  Sa.  I9d.^  Mra.  MorgaD. 
la.  i  S.  J.  White,  li. ;  Bertie  Luff.  Si  , 
Willy  l.iUt,  «d.  i  Widow  Fjiirbrotlier,  'id.— 
all  o1  Stannlon  Harold.  Miaa  Lcnil^iitter, 
■It.  ed  i  Si.  WattDU,  ii.  6i.,  Ur.  Dcckln, 
Si.;  Mra  DeeHo.  la.-«ll  ofCUrthj  B. 
f.  Tatkcr,  till].,  Si.  I  Henry  King.  Eaq., 
?a.  tid.;  WiiliMm  Aniiaon.  £i.i  Joaeph 
Bollock,  la.  «J  i  Jnho  Bmwo.  ii.;  W. 
IIiU,  9i.  ^  E.  ThonipaoD,  2i.— til  ofMcl- 
botiroe.  IJ  ra.  Tajinr,  Rficbdalp,  la.  ■  Geo. 
Ilolloway.  BcKoo.  la.;  Geo.  Orrhard,  12a. 
Ad.i  G.  K.  Qibaon,  «d.;  Tboa.  King,  It.j 
Mra.  Hodder,  gd.;  S.  E.  Johniton.  9a. : 
Thoa.  Wright,  la  «d.-ali  of  Aahbj-dc-la. 
Zoarh , 

R.  p,  D. 

Tinpiate  Worker.  Gargmra 

Jrm  And  B^ti      ...        ...        .., 

H.  GATdner 

G.  Chapman       ...       ...        ...       .,, 

J.  Prince,  York 

C,  Pafct  Box,  Wilta     

J  T.  Spragno  (Sigma)  .-         

i^implcton ,.,       „,       .„ 

N.  6. 

Kew  Subacrihcr.,. 

K  S 

>'aD  Alumni       ...       ... 
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THE  IFraiJTOU. 


hkvbdbCLLdvl  od  uppfaprLftlLuc  b  ^rWnn  at  anr  fip«c«  to  a  aon* 


onr  LAine, 


^[^r^  J.  H.  J.^TiiiA.ji.  ir..  f  iiir.^tfi^s-tTin-llpldi.  hardftniDc  o^n^- 
r'Mniutjf],  nriil  ifp  T<tiipj»rinH^ikt  wiiu  inEtlA-fubbfir,  iama  i^iicl 
1 .  1 1 .  —  A  itsi^in  m  <i  fl  le^i  ion 

CH..]i'Hir'ict]uii  uf  t-ntTo  to*k.  ^ 

frr-^Tif*  iiuitii4<iHrA  -4(?H>n30iiinlPt4t]on 

iif.v(,i*w,  I  ftjr,  SI  pjf.'hti'vTi.'iuir  Cirr>jffo.n.,  ii»praT«n«nit  tir 
Thi<  rruciiirtlon  or  rAikcd  tind  iiinht-n  npatjpm  m  iiD.tt4tiMti  or 
Mrvin«  ift  wfjf^.  JTMrr,  Jhjfn*.  nnJ  otii#r  Tnn(firi»l» 

]|(W  tt.  r,  Mtjrit^  i>rii«,  iv;i^ti*rntiii  rooibsniDT  the  ruiuUtint 
pfitriiTi^  «,tift  of  A  APir^fltrtiiitf  v^iit-pictf 

iici    Vi.    Aa    0*t*jf  a    Wa{lt!hridK«,    rbfiUif    and    tto^lnt 

1101,1.  Uili^n,  (Ji«44nw,^arti  tiEH)(|«n 

noR  Mji,\  »hili.  Sfvt  Yurk^h^ptinff  *K*roiior  rnnurtvtt 

T3cn«ttjia,— A  t'a>mn)uiiL>r:Mti>i:i 
nVi  J.  M.  Jf>hji»on,  V7,    LLnr/iln'i-liiin^nplda.    reuplNf    itn<0 

orini^ri  rriEirhin'**  -A  i><^inniiirkL<i4.Uoii 
ilflrtJ    T,  ?«hfpp*r*1^    S^MhitmptDiia  cntlloa    bwj   %bA  m-^-.«, 

110?  r.  VtfiM,  \t'Hikor  Iron  Wurki^  N<rrihnmb«r)«a(ta  tnaaiLlnf 
eritriiifil  Thrrit«4r<jr  thr  l>eTUrutjlk4Ml<iD  i^btmnif 
ijfl^  K  J^*rrtnnuin,  *ia  amade  JLs«  TjUiy,  I'wU^  thr^tb- 

iiifl.f.  l^rw.  Cd4]E][|jtHri:iir  l*nir^a  Impwrtrnflfntg  In  |a<mtfij* 
JifCH*,  r  H^uiAaida   Umiiciih^tnjdjeb-piirkH  Uritcoo.   tAgwiju^ 

ftiiji  rk"<i(riti«  tnatrhiirtPiL— ,A  oommiinic*tliiu 

5171  J.  ILCLur^^  Jd^Llup,  (.1.  M.  (L,  nmctilrjfiiry  tor  knittfht 
np.T.  BtLrdy    nnd  L.    rhitfcrt,    H4»u}eTHrt    da  Btfmvbaqrr    N.r 

:i     I'^riin    DTHpitrtitft  Mruin     orKftQiu  buER    tot   trvdnciiiiit 

Impronpf  piBfiti  In  rtrf>r)ut  tites 
1171  ij,  W,  tVKikfl,  Jtnd  H.  KfHTiedjj  Riuixar.  tienrliix  rtdf't* 

]i7h  il    Sbnw„  N'ewpi^rt.  Kdnl'KiVjr,    L".   S.  4,,    niActilnrrr  Ta>t 

niiiim  mTtDn  hojb  u^d  iPtnir^lriiKr  thpk   k«m«U  from  lii» 

ii7fl  W.  iia>n>ii.in^,  iVLdiifiifH  dfcomprtnivinn  cif  rfTt«ln  met^JUc 
iuipiililM,  and  ID  Tbn  vruau(?tii(;ii  uf  tijhp^tno  pciFDircpiuidi 
1*77  0.  Liuie.  OldtiAffl,  combing  cuuou    wuol,  «id    tiitier 

at>foiia  in«.ti>r]BL« 

if7>i  v.*  Slllwurd.  IpAivT,  WursFlc^,  trr^iificin  fnr  prDpALnn,^ 
urt'dif^,  ind  •,vau-«^uji  far  (Njiuutinc  iieedia* 

Jllli  M.  M.  MUtrtr.  BciyJtTurrf  da  BLniBboUM.  Kp.  *  Pari* 
Wii\p  fair  ^«iimLujf  [ffttrtik'nni  Biidijtlii^r  uiihurKJ  oitji 

llwi  t'  Luni:l4<ja  ikr^^nvi\iii\.  maiKirAfitFjfQ  mid  In  tho  HCtir^nc 
Uf  tu^i'ii,  Ul')!,  iiiJid  p]  iitR  an  hiallnn  Lrul  uttk^r  vei»el« 

^^f■\  T.  l''-Atbpr.Oi*?riiJiD*it..ii.mi\L-'hii]pry  #Fiii[i[ityB4  \t\  ftlnh. 
Vnnr..  drAWiiU,  %n\X  flriiiAMi^kf  *-fit*w\  muJ  ■u.iu\.>v  tlPt-Eii 

U^>  a.  ll4<riFhw^t.  KAftctif^t  IDKCilliUiita  Tut  nplnnltlCf  funV 
au4i1.idmj(  nbrcMii  Euni^rtiilJi 

T1*rt  r.  JH.  Savthtji  fthJ  W.  Tt,  T(*tkfra  N^iw  Ttcrn't-iitrwt.  uf,- 
PArqitia    for  t'ii'FciJiiiji  fuiui^Lthun.    t^iL(>&r]4Htluu,  vid  luiiiUn- 

jImJ.r.  Kri^rt^  Still  E.  CT(nld*M;k,  riCfl''ihiirn'fltr'prTa  l/^ndrm* 
(vQFiMhlD  itpt>wrnrut  TiLf  ^iifrAibnK  IPLLiiniiitiinir  j^m 

liwi  i-rC  ^'jTtii^rmprtHifFi  jHid  U.  :lcA<ermerbkJrD ,  ii^rbj,  Arj^qr 
lil*  fr>f  n]iL[]N^«Jrtiirl.nvchef.,9e 

]|A4  V  .^iprnrn,  firixli^cLiun  uf  prn^i^ate   of  ]:iulju}i,  prusFlma 

i>ri'qJK.  Uid  t'rtJ4tlitJ>  Mil« 
Mh7    M     liri'^n-Wniit^nuS,     )fuitkr»l«r,,    4Md     R,    Sm^Hi., 

m* ner)-  fi^r  pUMinK   w  foldisif  tdpQ*  auu  oLhor  uniruH 

fAlTFriDi. 

•pTl(f^i| 

WHt  W.TTif'mpwn  nnd  T,  Btntbtn  m\\i%  U/t  ifrind^nrf  Cnirht 
liHid  vid  o\.hf\f  Pdit'-ritili 
]  Wt  K^.  Mor^Tid,  Leeds,  kllm  pt  (iY«iib 
it^Ji  ^,  O.  TUiiriiu)^  J«n«]/  «llv,  HaArk^m.  N*iii»'  J«rftrr.  l'   S  .\  , 


a  <'rt»tntiF  Qur^auvea 


APPLrlOATIOyS   FOR  LrrT^R9    PATENT   T^mUNO    TQl 
WEEK  BNMNG  Af  lilLHl,  liTO. 

oaminuo  LutiuD 

i]ai  J.  r,  (ipwetr,  w«taibiit«r«  mi  yr.  InmiM^  BoltoD, 
Steini  enatlnoa 

1111)  gL.  BAftoD^  Miindh«Bt«r,  diiTiibatinf  ■ppftntui  la  bfl 
Applied  t4  ffivrdein  ho4*. 

1133  F.  TitlMi,  S3,  FlflflSitreat^  LdDdoo,  OQcki  I^r^mi,  otX& 
llqaJda  or  Qnltds^ 

ILU  R,  Cherrj,  HAlirast^  loonii  Tor  vrpnrlnB,, 

nu  B.  J.  B.  HWa.  «,  HDdibHPititcin-thuMdliis**  ttudi, Cor 
batuini^— A  <N?iDiauni«tUoii 

1 3  511  S.  Ca  Ll>t«r^  rtrvtrorda  wsat^ax  tUk  md  ootton  fclvst 

LIA7  H-  P^rbflii  York^DliHf,  rartm«n-«^uftrfl,  hnd  A.  Pa 
FtIdc,  ITa  Llncola't-liia-nolili^  IniproTbiaantB  In  HLft  trtAtmvat 

or  H<WH^ 

llu  S.  HojiB,  Srndrord^  miuilpiiJAtUiB  gold  leftT  for  oru- 
nuTitlnfl 

llMi  Ma  NDtdSH,  i'rAnarDrt-oR'lh'B-'MKtnfi^auTlDff  or  drrinir 
TijnuJr  an,'^)  K^^tny  ttniTsK  hctntlr^a  prjoltnf.  Jind  mFxInic  flaid 
tub^iiuiCf^it,  ftnd  {:(»n«lE^uAlins:  iTiMPfsn*  im-n 

■ll+u  [>,  Sft^irioti  sud  K.  a  MtDphrr)i4.ti]a  Hrnrtrird,  borLuiz. 
drhlliittf,  and  lin  nilUt  W'^u*!  t'y  IHflrt-l 

\\i\  W.  Hr[pwn,  ^'«<rl9[nia4illli,  kTn[<riiVRrn"n[4  In  tJin  conitriiC' 
tl.aiii  iiflhru'^t  tiliK'^ltU'udimi^r  blocks,  *nil  nuch  LlJi'initjchAnJirB. 

3  U;  U.  kV-  HitmiDOiid^mnpripflpr,  mBrinri,cl:ure  at  iup^r- 
p-ljtinr'hute  i»f  ]lnii''  -  \  ^\.^lu\\»i^\en^\ltn 

lio  W,  H.  [.fkkfi,  s^iMUiiKfnprMM-lHalJlQiri.  curtrldtan  tftr 
^T^i-chAtrnxYmit  llr«-AriRi!.— A  ciminiuniaflinwn 

lltiU,i>yniit>^('>>din4-ptrfflt,^STki^ihiAjj^RDdJ,W.iVoi^n(r;rr«rt' 
UutI  trfr.ics,  UftJtcni'jcrrAfht  puriJihE^  ftpQarniLiii  fcr  inb£Larii.c- 

lli-'a  A.  V.  KpiiTtoTL  M,  r'hinic*i^-]4Bp.  ititproTed  fii'tifr   r-nr 

o-^TnlliiK  Ili«  tUri'tilB   vriLvr    or    reicut^lur    kn    U'<-orniolkvEF  rn- 
tlliAt.  niid  fikfO^hTl^kP  piirponcut  —A  PutnintlikLr^LLi^ii 
•    Liw  I.:.  (.Vhntp.  Kru'inEiiina  impn^i'M  puTnbiiihutgik  of  artiQltMi 
0*hrl  lor  ciukinnpy  |iijrp4:*«f ».— .4  E-c^Piiniillkalkhn 

M47  J,  y.  Jtiii*'i.  H]«iii^  nrpir  .tjewp-irt,  Untitnniktb>  Mid 
C  W.  ELJiUrtt,  Uh^npEvFJIt^Jik.,  tTDfir'j^'i'lii.cnlt  m  qlidt  ^tLlTH 

llw  K.  B.  Snmciaoii,  BifiH'  MkM*^  nii^nr  EJEK^yd,.  Kp^tirAlm  T-ir 
f.^'i'-ilmK' tnKGMc1«<^y  tFHT^Ioycd  lu  cmrUiuK  ar  pr^p^rifiic  wnui  >nd 
ifihrr  !ll:ir>jki*>  9uh*.tj4iiCO!i 

i;iuJ.  on*i^n.  Ill  ri-ihum,  m^nnrairtura  of  poko,  luid  thf>  ap- 
jriirLvm*  cu[ti»eutt*ii  iii^rtWikih, 

lINi  tv,  nmiThi  Hf*ji'lvuo*l.  loifms  T^r  wt'dflDisr 

llM    Wh  («Tt  IUt4l  Ua  S*^  t>ll,  lp«Wki'h,  wliaf-.ii  Inr  n-irrifl^fji 

]\hl  Vf,  K.  LMh?,  ^okiThAinpt^'iJ- I'rNirlLdintfv,  furkii«naer»  for 
mprlnr  ftlcmUk  ntiiflrk'P*.  — A  >N^R>tninrii<-iitlkln 

|1U  JL  !$ktif?]|klr.fa]ii.««'<jiiVa  iklipiLrrit'i-ti  tn  (ironiiatu  elrculntjuLt 
Id  loarim^jEL««  ittMui]  ti<.»ilm,— A  r^iiamunlcjill'ifk 

ll^t  w.  (t.  Lniijj,  ti-tuthnmEirnn-biiihliinBa.  i.nnrtj'Ft^  ItDpryvp* 
rrifloii  Lu  re^vriiOic  I'Uit  UjjQ|fi:i.— A  mmifiiuirtcMiii^ii^ 


Hji  AjoKont  rt'Ti^irLiBi  loni 

]tiri  iJ.  l'pn*ltk.   iLi*tii4Vvi-£tn'Tynf,rappi  or  c;&ltU»  tu  lit> 
udCHl  rof  i^-iurtTftphlof      - 

liWi  F,  fJ.  ^utftpTUn 
]in;7  ^in*r>  ^i^d  pfrtmAntenui 

LE&'i  K  L.  VHkrknr,  HLnatDtbktDa  ItxaprdTetDKitji  in  tn^c^lci  or 
r^mt'TkiBitt  fur  hmewi 

iLun  J.  L<'>rd.  rr[Liir«hii,w  Th>Qth,  i,nr?«t]r,  Man^hftiiflTK  uns  t,^^ 
Cri'Hia  I'ciidlvt-trir  JijtXvHiitiili  tur  ■AniLTPiTLnit  «lid  «Dttm<  i?'^ll4^ 

Uoa  S- KajhIlEI.  Lm»a4Je'a  imd  J,  l^tiidoJi,  ai«T4MiA4Jtit  c^on* 
aiin  ic  t  Uto  of  iuif  rt  >w* 

IKT  ti,  J.  firtnitk.is  Lrim^roid^  Nortb  Brlitou*  ■Blf'f<-ffl**^>'^- 
»If^  ^*  ni^r  a..r  liunt-i  Sf^'Jt^B 

ibVA  L,  Wny,  lUoitJtttlea  Hppftrntui  for  tSrusbLaf  art* 

^rtil  a  A.  f  ifverhfrrif.  aUcra  rtwii  nUerkni^  ■ppArmtdl,— i  «to- 
I]ii  I  Fl 'irniiluu 
j^^nift  J.  lriJt^)LWt:^Dd.  causlinvj  tor  raUWHf  angTaeitQKrrliAvia 

:'.uu.(  W,  (^lufk'lt  lliii»h,  *'lrf  iilrtr  Bitw  hRnrliBs 

:m  "1  J.  H.  ^^ritjrfai^n  nnd  R.  t'hUlpi^  btotifiliira  cnlaTtfiltA.  A'H'I 
LH'irciiktiiiriikki'  o^rdt  miJ  p^i^cr 

,^kirt  .P.  1'.  Kj' 11  It  lid  mil.  •H'»m  ]»ihiric»EOirs 

:^E<i-l  Jh  r^Klvc't  iif  pMrAi^M  r^ir  I <.if-^< n uif  or  nhfiptnii  ni««t«lt 

M»7  T.  i^riJT*.  rtjPLEf^rkiili  ^■\*-<^  f-tr  pH**7*lTiit 

aHO  \V.A.Vr*r1iH  4"il  t:  W>|ii«,  fuid  fe'>dU>K  Ofld  BHk*k4* 
eLiiiiHiniTiJf  ftytrurtilii*  fur  Turmn'c* 

>\M  4.  .Imtui^,  bpudniit  aud  jolbtlUA  moleiltia  or  otli«r  thii«lt 

■O  I**  Ink  flTllll  k|.ik^i 

317H  A.H.  Mrimdan,  n^ulJra^Tiovrnr  PTkilntia  ind  In  th*  Bi^W* 
i^nri  iriEctkAniBEu  fur  jtboerflVuiK  «uc;h  power.— A  tumnmikici'- 

.MA  If.  Wii*.jTi,  irprrifCRiiiiti  in  mnk  tmpi 

■'ij^''>  a   ]>  EUvi^a  initi^.iiiMfrr  f>iT  wc^rkink;  niddart 

iilit]   V.  I-  UiK.  iTi4TkLifitL'iikru  I'J'  pi|pm.  brjcki,  tit«ik,  mild  o'htt 

iiftirliis  fri'irpii  lUiV 
:'Li.ai4  'tX .  \.  M[iH:!hrTii''Va  JtDproTDd  riUiwiLy  ndiTTf&cti  fn^r  ^M* 

Boi  I  tf Kr^.  —  .V  e-  riii  LH  ujik  I  ''-•i  ( I  un 
jHrt  ^.  U'  Wfb^i,  krki^iru^cnu'ntilJilopomiilKeaiiil  oTiitrH****! 

ekkKkrkL'IA  JLFkd  b'lllPTr) 

lii.-^  J,  Ih^wKr,  LrAitn>HiiL  iTiTrtirttvLn  «iiti«(Anci?«  fir  m^nni^ 

■j<i*»  J.  i^t.'^fliir,  tKuliyi^m  of  ooti*io  »ub»iiut*i  Tor  fuod  ^nd 
tvr  mmnure 
4j  f  N^.  ij^   L^kc.  Appi^mtLjii  fur  dr^ta^  ili^at.— A  tomttmui- 

iVt  B.hankrr^eon.ittimiluo.iithaTti&aiiurmitXmciVin^csM^* 

LHhi  k.  Hny^mrila  ^I^n,^fll^thl^«  of  jTAnSi  and  fiibrkaa  (?uiit»lii- 
kiiK  liurii'-iiiiir 

LhkB  J.  Ailm,int3,  nip.irhlrtr'i'j  for  drriains  fir  ilftlDf  jftnujiu 
ffhi^i^i  or  irtJHT  hCi'^ln  —k  Vfimmiiaiaikwiin 

ail4iU  1.1.  Mi'Tnp«"ri,  mAEiufm^tikre  of  mlnlattm  ortoy  bnekii  tQir 
Ibc  ii*it  »jf  clijldien 

JkllT  A-  KiHAHinir.  rtilllni:  Lir  *>ii»pirni:  Kicliil" 

itUd  I.  <  iJiriia  iff^pfuvi'ii  "nr-ic^ma mi,  iy],tp[ed  ffir  r'Sdiiriifllliic 
tuhtl  WnllB  litkd  (iPiiini*  JmllMW  iilkQi 

HiM  W«  W.  Ubrd^yuud,  ai: i I " I u b rl'T'x.U Q i^  [□utitUlD  slmltkif 
tjucjiirjit 

1)1:121  T,    TuyJor  anil   J.   W,    n^Tifls,  AppAmtuH  for  ■knR^mk? 

^U'  h  H,  Silaockum,  improvemante  Ln  elPQiriciiFLDd  matini' 

of  l*-leRrhptjNjtf 

3iW  -I  n,  a^whiirfi,  imprrni^jTi^itii  In  npp^mHR  r^r  riiad- 
iDfiC  tiD^nr*,  knd  lur  rkn^init  Aud  furrlnp?  rliJula  tfciiaTftiL^.— A 
CL'TrFkiUkUfAll^-iri 

.11?]   r.  JfiaariL.  jTKnui  furl>*y'inet  [IrilL.— ,i  rk>'nmnAld4lLk?di 

JJir*  R,  ^ijtr*!^  AFlltli?ml  itodi'  -i^  HumiiiuikLciktiqn 

!lt01  K.  Puirll.  do'^h  |fttU--i  unni  tiHIhurjuH 

&iVi  L.  af  utijii.  iitik^iirKti:<»ir-jr  "  dj|Lkk<  "  tnKtclj  ipllntAoruiUfr 
tfilinLa 

ftlBl  ,r,  TI.  .I'llm^yii,  "prlr If  mnttfrf  »•"*.-*  ri-sjumiinlflHitiin 

HSi^l  l>.  Pr^A«ik<il,  purkl^lnv  «Nn  CJiiClikljiir  khu  Ukid  ■'iii»  IkmVA 

Si  R.  Morna  [»ud  >1  1>.  l'<Tiriey,  ir^ruatkuif  ><||iddy  (WM  KilUBl^ 
lUkhbil  wa*if  U;  ob^nAH  umaiutiLa  uid  t^i,3  uf  ajumuulft  Lbdrv- 
irrjin 

•iM  Vt,  H«?.  mnkknq  pApfir 

'^^ti  K.  liliij^Moritia   K.  Wooiliriick,  luid  J4   U'CtitkB,  Icw^it  ^^r 

Wf  AlllJK 

iWJ  0.  rsi  i^v,  siii'mr'TJir  and  ii*Npp>njr  H^pnirnmit 

ftm  It.  u.  'iii-4.ric«^  piuduliax  E'^''"' ^^t^ihJi a  ufu A nuij t^ a  Bind  uthor 
do^hjunft  Rjid  Hh^kufli 

kflj  J.  Pulsuu.  trriLtiiifT  gTikln  sad  tn  (ho  cncchKulim  emploiTDdL 
rh^ierur 


Digitized  by 


Google 


May  13,  1870.] 


ENGL'uSH  MEO&ANIO  AND  MIEBOB  OF  SOIENOE. 


169 


AND 

MIBBOB  OF  SCIENCE  AND  AKT. 
FRTOAT.  MAT  13,  1870. 


ANCIKNT  corns.— I. 
Bs  Henbt  W.  Hbnfbet. 

IT  ia  imposgiMe  to  ettitnate  too  highly  the  great 
Talue  of  ancient  coins  aa  illustrators  of 
hiitorr.  Their  influence  extends  to  the  remotest 
ages,  ai^d  the  remotest  oountries,  and  they  are 
nndoahtedly  tlia  most  Teraoious  and  imperish- 
aMe  of  historical  rooords.  "  I  soon  pereeired," 
siys  Admiral  Smyth,  "the  mischieTCoi  error  of 
the  too  general  opinion,  that  an  acquaintance 
with  ancient  coins  is  more  the  prorinoe  of  the 
antiquary  than  of  the  scholar,  that  it  was  of 
little  permanent  advantage  to  the  general  reader, 
and  that  it  was  useless  to  him  whose  avocations 
in  life  admit  of  but  brief  intervals  for  literary 
researchea.  My  conviction,  on  the  contrary, 
•howed  that  without  these  infiallible  vouchers, 
independent  of  their  intimate  connexion  with  the 
line  arts,  there  cannot  be  a  clear  understanding  of 
mitny  castoms,  otRces,  and  historical  events  ; 
that  an  experimental  acquaintance  with  medals 
is  a  higher  advantage  than  the  ignorant  will 
admit  it  to  be  ;  and  that  no  one  can  be  dis- 
paraged by  a  pursuit  which  engaged  the  attention 
of  and  enrolletl  among  ita  votaries  such  men  as 
Alfred,  Cromwell,  Napoleon,  Selden,  Wren, 
Canova,  Camden,  Evelyn,  and  Cbantrey.  Look- 
ing backwards  to  antiquity  is  not  at  all  going 
back  to  it  ;  but  the  process  incnlcates  various 
and  invaluable  cautionary  lessons." 

We  now  purpose  to  give  a  few  particulars  of 
the  most  interesting  coins  in  the  several  sprie<, 
commencing  with  the  Greek,  as  being  the  moat 
ancient.  The  earliest  of  these  were  struek  in 
the  island  of  .Sgina  in  the  seventh  century  B.C. 
Thej  have  a  tortoise  or  turtle  on  one  side,  and 
f  quare  indented  marks  on  the  other.  In  shape 
they  are  thick  and  globulons,  being  stmok  out 
of  8  buUet-shaped  piece  of  silver,  in  order  to 
a<.«ist  the  high  relief.  The  differeiit  denomina- 
tions of  the  Oreeian  silver  coins  were  the 
drachma  or  drachm,  the  eighth  part  of  an  onnce, 
worth  about  9d. ;  the  didraehm,  or  doable 
dracbm,  worth  Is.  (>d.  ;the  trulraehm  (very  rare), 
or  piece  of  three  drachms,  worth  2a.  3d.  ;  and  the 
tetradraehm,  or  piece  of  four  drachms,  worth 
money.      There    are    many 


ofthe  ehalkos.  QrtAA  was  first  coined  in  Qreece 
about  the  middle  of  the  fifth  centnry  b.c. 

The  workmanship  of  Greek  coins  was  at  first 
very  rnde  and  barbarous,  bnt  it  gradually  im- 
proved nntil,  about  500  B.C.,  it  had  attained 
some  degree  of  excellence.  But  the  most  beau- 
tiful specimens  of  numismatic  art  belong  to  the 
century  extending  from  450  to  350  b.o.  The 
coins  of  Athens  are  perhaps  some  of  the  most 
famons,  and  the  most  remarkable  symbol  on 
them  is  an  owl.  Pieces  of  Rhodes  hate  the 
flowers  of  the  pomegranate,  Corinth,  a  pegasus 
or  winged  horse  ;  Argos,  a  wolfs  head  ;  Bceotia, 
A  bull's  head  ;  Crete,  the  minotaur's  head,  and  the 
labyrinth  ;  Fharaalia,  a  horse's  head  ;  Marseilles, 
a  linn  ;  Peloponnesus,  a  tortoise  ;  Seio,  a  sphinx  ; 
Sicily,  three  legs  joined  ;  Tbesaaly,  a  horse,  Ac. 
A  bull  on  Greek  coins  is  supposied  to  be  the 
symbol  of  a  river. 

The  most  ancient  Greek  coins  sre  those 
coined  by  cities,  many  of  them  having  been  struck 
before  those  of  the  Macedonian  kings — the 
earliest  princes  who  coined  money.  These  civic 
coins  generally  have  on  the  ohverte  the  head  of 
the  genius  of  the  city,  or  some  favourite  deity, 
while  the  revtrte  nsn^y  bears  some  symbol  used 
by  the  city.  The  inscription  contains  the  initials, 
monogram,  or  the  complete  name  of  the  city. 
Pinkerton  remarks,  "Some  conoisseurs  prefer 
(he  regal  coins  of  Greece,  others  the  civic.  The 
former  interest  by  their  portraits,  the  latter  by 
their  variety.  The  former  are  more  important 
perhaps  to  snoient  history,  the  latter  to  anoient 
geography.  To  him  who  is  fond  of  ancient 
geography,  the  civic  coins  are  singularly  inte- 
resting. It  is  also  pleasing  to  see  ancient 
accounts  of  cities,  of  their  cnstoms,  religion,  and 
the  like,  confirmed  by  the  coins." 

The  monarchic  coins  of  Greece  are  usually 
very  like  the  civic,  except  that  they  generally 
have  the  head  of  the  King  on  the  obverse ;  and 
a  flgnre  of  some  god  or  goddess  on  the  reverse, 
with  the  name  of  the  prince.  Amongst  the 
Macedonian  series  the  coins  of  Alexander  the 
Great  are  very  fine,  and  his  tetradrachms  and 
drflchms  are  of  common  occnrrenoe. 

The    engraving  No.   2,    represents  a    tetra- 


Mo.  2. 


abont   3s.   of    our    , 

diriaiona  of  the  drachma  which  it  is  not  neees 
sary  to  notice  here  in  detail,  but  they  consi&ted 
of  the  obolu4  and  its  multiples  and  divisions. 
The  coins  of  the  Lydians  are  next  to  those  of 
.£giQa  in  antiquity,  and  to  these  succeed  the 
gold  and  silver  i^ortct  of  the  Persians. 

These  Danes,  struck  under  Cyrua  or  his 
Dearer  eucceav>rs,  are  the  pieces  mentioned  under 
the  name  of  drams  in  the  Bible,  1  Chronicles, 
xxiz.  7  ;  Ezra,  ii.  69,  viii.  27  ;  Nehemiab,  vii.  70, 
71,72.  They  were  current  in  Pnlestine  in  the 
period  after  tbe  return  from  Babylon.  The 
Darics  which  now  exist  are  thick  pieces  of  pure 
gold,  weighing  about  128  grains  troy  ;  and  bear 
ebetrte,  the  figure  of  a  King  of  Peraia  kneeling 
with  a  bow  aodjavi-lia,  or  a  bow  and  a  dagger  j 
rrrrrte,  an  iriwgular  sunken  square.  See  the 
engr<»virg  No.  1. 


The  coins  of  the  ancient  Greeks  are  divided 
into  two  grand  divisions.  1st,  those  struck  by 
cities  and  states,  sometimes  called  auianomsiu, 
and  2nd,  those  of  Bovereign  princes. 

Copper  money  was  not  coined  by  the  Greeks 
nntil  nearly  two  hundred  years  after  the  Crat 
coinage  of  silver,  tSat  is,  in  the  fifth  centnry 
B  c.  The  commonest  denomination  was  the 
c/iiilh's,  worth  about  halt'-a-farthing.  There 
«cre  also  pieces  called  lepta,  which  were  divisions 


drachm  of  Lysimaohas,Eing  of  Thrace,  bearing 
on  the  obverse  the  head  of  Alexander  the 
Great  aa  a  young  Jupiter  Ammon.  The  coins 
of  Alexander  himself  seldom,  if  ever,  have  his 
portrait. 

The  later  Greek  ooins  stmok  under  the 
Boman  dominion,  and  having  a  Roman  emperor's 
bust  on  the  obverse,  are  ealled  Imperial  Greek 
coins. 

•Ancient  coins  also  exist  of  kings  of  Sicily, 
Cyprus,  Caria,  Fieonia,  Heraclia  Fontica,  Bpirus, 
Egypt  (some  of  this  oountij  bear  the  busts  of 
Antony  and  Cleopatra),  Syria,  Asia  Minor, 
Sparta,  Pergamns,  Cassandria,  Parthia  or  the 
Arsacids,  Persia,  Cappadoeia,  Paphlagonia, 
Thrace,    Pontus  and   the  Boaphorue,  the  Bus- 

Fhorus  only,  Bactria,  Ariana,  Bithynia, 
llyrionm,  Armenia,  Arabia,  Mauritania, 
Galatia,  Cilicia,  Judsa,  Gette,  Oommagene, 
Edessa,  Palmyra,  Gaul,  Britain,  im. 
It  may  be  interesting  to  give  here  some 
I  account  of  the  Jewish  coins  mentioned  in  the 
Bible.  The  earliest  are  shekels  and  half-shekels 
in  silver,  weighing  on  the  average  220  grains 
troy  for  the  former,  end  110  for  the  latter. 
They  are  generally  believed  to  have  been  coined 
by  Siman  the  Macoabee,  on  receiving  the  per- 
mission of  Antiochus  VII.,  king  of  Syria  about 
1 40  B.C.,  to  coin  money  with  liis  own  stamp. 
See  the  Apocrypha,  1st  book  of  Maccabees,  xt.  6. 
The  shekels  have  obverte,  a  vase,  usually 
bel'eved  to  be  the  pot  of  mamma  ;  above  it  is 
the  date  in  Samaritan  characters,  "Year  1," 
"Year  2,"  or  "Year  3."  These  signify  the 
rears  of  Simon's  pontificate,  the  first  one  being 
equivalent    to    B.C. ,  143.      Circumscription    in 


Samari'an  letters  : — "  Shekel  of  I'raeL"  Sfrert, 
a  branch  bearing  three  flowers,  or  Aaron's  rod 
that  budded.  Circumscription,  in  the  same 
language,  "  Jerusalem  the  holy."  See  the  en- 
graving No.  3. 


Tbe  half-shekels  in  silver  are  exactly  similar 
except  that  they  are  rather  small<>r  in  size,  and 
have  tbe  worda  "  Half  Shekel "  iiutoad  of 
"  Shekel  of  Israel,"  on  the  obverse. 

There  are  ooins  dated  "  Year  4,"  and  of  very 
similar  design,  nndoubtedly  belonging  to  the 
same  series  as  the  silver  shekeis  and  half-shekels. 

Copper  coins  are  also  asugnrd  to  John 
Hyrcanns,  high  priest,  B.C.  133 — 10(5 ;  Aristo- 
bulus  and  Antigonus,  B.C.  IOC— 105  ;  Alexander 
Janneue,  high  priest  and  king,  B.C.  105 — 78  ; 
Queen  Alexandra,  B.C.  78— C9  ;  .Antigonus,  high 
I'riest,  B.C.  40—37.  The  common  type  of  the 
obverte  is  the  name  ofthe  prince  within  a  wreath; 
and  of  the  reverie,  two  corouoopiir  united,  &c. 

The  farthings  spoken  of  in  the  New  Testament 
were  the  quadrant  and  the  attarion,  small  copper 
coins  worth  abcut  a  farthing.  The  mite  waa 
half  one  of  these. 

Coins  exist  in  brass  (or  copper)  of  Herod  the 
Great,  and  his  successors  Herod  Agrippa  I.  and 
Herod  Agrippa  II.  There  are  also  some  small 
copper  pieces  struck  at  the  time  of  the  revolt  of 
the  Jews  which  ended  in  the  destruction  of 
Jerusalem  by  Titus,  a.d.  70.  They  have  a  vine 
leaf  and  stalk  on  one  side,  and  a  vase  on  the 
other. 

The  last  Jewish  ooins  are  silver  shekels  and 


quarter  shekels  struck  by  the  famous  Barkobab 
who  headed  the  insurrection  in  the  time  of 
Hadrian,  a.d.  135.  He  also  coined  copper 
money. 

In  our  next  article,  we  purpose  to  give  some 
account  of  tbe  ancient  Bomun  coinage. 
(7*0  be  continued.) 


COLOUE  AND  COLOUR  BLINDNESS 
Bt  Omicron." 
(Continued  from  page.  151.^ 

THE  ease  with  which  the  three  prlmniy  colour 
appear  to  be  distinguished  by  tbe  colour- 
blind, is  greatest  for  yellow  and  least  for  rod. 
Yellow,  blae,  and  red  is  the  order  in  which  they 
are  most  easily  distinguished,  and  we  believe  no 
case  is  reported  in  which  yellow  was  the  colour 
concerning  which  the  greatest  namber  of  mis- 
takes was  made.  Blue,  when  well  illuminate  t, 
well  seen,  and  some  of  the  colour-blind  aswrt 
that  that  is  the  colour  which  they  can  see  best, 
and  yet  when  blue  and  yellow  are  mi.\ed,and  form 
gt«en,  the  number  of  mistakes  is  greatly  iifcrcased, 
some  mistakinj;  it  for  blue,  and  the  majority  for 
red,  and  occasionally  for  yellow.  When  Dal  ton 
first  wore  the  scarlet  robes,  on  his  accession  to  the 
dignity  of  D.C.L.,  he  compared  it  in  colonr  to  the 
leavesof  tbe  trees;  for  him  there  was  no  distinc- 
tion, and  in  almost  every  famous  case  of  colour- 
blindness the  same  two  colours  hure  been  con- 
founded. Troughton,  the  optician,  saw  no  differ- 
ence between  the  petals  and  leaves  of  plants.. 
Red  is  the  greatest  puzzle  to  ihote  who  con- 
found colours.  To  some,  likeDulion,  it  has  pos'- 
tively  no  existence,  others  oc-isi  m.illysee  it,  •».•• 
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js  often  contoand  it  with  green.  It  is  a  very 
curious  sight  to  submit  diffdreot  shades  o(  red 
and  green  wool  to  culonr-blind  persons,  and  ivsk 
them  to  arrange  the  vciU  according  to  tlieirdif- 
ferout  coloon  and  shades.  Some  will  laj-  them 
out  in  one  sin  /'  f^w,  attending  with  great  nicetjr, 
apparentl J. '  /.  rrespectire  brightness  of  colour ; 
we  say  r  /  /  lUy,  ior  it  is  not  tuj  for  a  normal 
eye  to  u '.  de  wb^er  a  shade  of  foil  green  is 
darker  or  lighter  than  a  shade  of  full  red.  Some 
will  make  two  distinct  bundles,  in  which  the  reds 
and  greens  will  be  about  equally  divided,  but 
possibly  the  most  amusing  sight  is  to  see  a  person 
debating  whether  a  brilliant  red  shall  be  placed 
along  with  a  brii;fat  green,  and  possibly  when  be  has 
</ue»ied  right,  for  he  h<  s  no  certainty,  he  will  he 
unsatisfied  with  the  assortment,  and  transfer  the 
red  to  the  green  bundle.  In  many  cases  an  arti- 
ficial light  will  enable  one  who  confounds  colours 
to  see  them  as  they  appear  to  a  normal  eye,  and 
if  tbe  assorted  bundles  of  red  and  green  wool  be 
laid  before  them  by  candle  light,  their  mistakes 
are  in  some  eases  evident  to  themselves,  when 
their  disappointment  is  sufficiently  aggravating. 
Oteen  and  red  being  such  stumbliog  block',  it  is 
not  surprising  that  the  more  composite  colours  in 
which  green  and  red  enter  in  combination,  should 
prove  equally  ambiguous  to  a  oolonr-blind  eye. 
rurple  is  taken  far  blue,  the  red  not  being  de- 
tected ;  orange  for  yellow,  olive  for  brown,  and 
so  on.  A  gentleman  communicated  to  Dr.  Wilson 
the  (following  acconmt  of  his  own  peculiarities  of 
vision: — "  Aa  far  as  I  can  tell,  th«  following  ex- 
presses my  experience  as  to  ooloars.  Yellow  is 
the  far  bnghtest  colour,  blue  nearly  as  bright ; 
these  arf>  the  only  two  I  see  distinctly  in  the  rain- 
bow. Rjd  I  can  distingoish  when  bright,  but 
other  shades  I  confound  with  stone  ooloar  or  grey. 
'Oreen  I  have  no  distinct  conception  of,  according 
to  its  different  shades  it  appears  black,  brown,  red, 
yaltow,  bine,  and  grey.  I  oannot  distioguiah  at 
-any  distance  the  ripe  cherries  on  a  tree,  or  straw- 
herries  from  their  leaves.  The  flowers  on  the 
scarlet  geranium  I  cannot  see  distinctly  at  adis- 
i^ince  by  daylight,  but  by  candle  light  there  is  a 
oiarked  difference  between  them  Kni  the  leaves. 
I  have  no  conception  of  what  is  meant  by  com- 
plementary colours,  or  of  the  agreement  of 
'  different  colours  when  blended  together,  as,  for 
iostaqoe,  what  kind  of  a  carpet  accords  with  red 
curtains  in  a  room.  With  regard  to  my  want  of 
perception  of  green,  it  appears  to  me  that  the  blue 
and  tbe  yellow  hues  nentraliie  each  other,  and 
woald,  in  equal  proportions,  constitute  what  is 
really  no  eolour,  varying  from  a  drab  or  grey  to  a 
dingy  black.  ^Vhen  the  blue  rays  predominate 
it  appears  blue  drab,  and  when  the  yellow  rays 
are  in  excess,  it  appears  a  yellow  drab.  When 
the  blue  and  yellow  are  proportionately  blended, 
-as  in  a  lady's  green  silk  dress,  it  appears  to  be 
very  similar,  and  uo  more  colour  than  a  drab  silk. 
Tbe  dry  dirt  of  the  street  I  vhonld  equally  sup- 
pose to  be  green.  I  also  confound  red  and  brown 
frequently.  I  caanot  distinguish  between  treacle 
and  blood  spilt  in  the  street,  by  daylight,  though 
I  believe  I  could  by  oandle-light"  This  pecu- 
liarity of  vision  is  best  shown  by  giving  the  expe- 
rience of  those  who  have  been  the  aafiersrs  from 
'it,  and  aa  these  sarratires  may  be  the  most  in- 
terosting  portion  of  our  paper  to  the  majority  of 
your  readers,  we  shall  moke  no  scrapie  nor  apology 
for  extracting  sBch  remarks  from  other  oatm  as 
shall  best  serve  our  purpose.  Dr.  K.  gives  an 
interesting  account  of  his  confusion  of  colours, 
bat  it  is  too  long  for  complete  insertion  "  Blue 
and  yellow,"  says  he,  "  are  the  brightest  colours. 
Bed,  that  is  scarlet,  is  a  pleasing  tober  colour, 
-which  refreshes  my  eye  as  much  as  green ;  indeed, 
I  cannot  tell  any  difference  between  certain  shades 
of  these.  Bed  sealing  wax  and  grass,  for  instance, 
xire  absolutely  the  same  exact  colour.  Prussian 
blue  and  red  have  the  same  hue.  The  rose,  the 
lips,  a  raddy  oomplexion,  and  the  face  of  a  man 
-discoloured  by  nitrate  of  si.ver,  are  to  my  eyes 
absolutely  the  sume.  Bcd-bot  coala  and  gamboge 
yellow  are  to  mo  identical  in  colour.  Infusion  of 
red  cabbage,  deepened  by  alkulies,  or  reddened  by 
ackU,  to  me  exhibits  no  change  of  colour,  only  a 
greater  imtensity  or  deeper  colour ;  the  actual 
'Oolour  remains  absolutely  the  same.  I  caanot 
detect  cherries  or  strawberries  from  the  leaves, 
bat  by  their  form.  In  purchases  I  have  mode 
znany  mistakes ;  for  instance,  I  purchased  a  red 
"Ireas  thinking;  it  a  ereen  one.  I  have  on  more 
than  one  occasion  bought  ted  and  green  trousers, 
thinking  they  were  brown,  and  bod  to  get  them 
■lyed  afterwards  to  get  them  worn.  In  Paris  I 
{(Ought  a  red  cap  thinking  it  a  green  one  ;  in  fact 
■^  could  give  many  iustances  of  similar  mistakes." 


When  Dr.  K.  refers  to  the  infusion  of  red  cab- 
bage being  darkened  by  alkalies,  he  unwillingly 
furnishes  proof  as  well  as  statement  of  big  colour 
blindness,  fur  the  infusion  which  is  originally 
purplo  is  not  deepened  in  tone,  but  absolutely 
changed  in  tint  to  a  bright  green.  Dr.  V.  says 
red  cabbages  growing,  pickled,  or  in  infVnion,  are 
the  most  beautiful  bines  I  can  imagine,  and  it  was 
by  not  obeerving  any  change  by  acids  in  the  infh- 
Stan  of  red  cabbage,  when  attending  tbe  chemical 
class,  where  I  used  to  store  for  the  whole  hour, 
expecting  to  see  the  change,  that  I  first  baoame 
aware  of  my  great  defect.  The  author  of  theae 
papers  bad  his  attention  first  called  to  the  inaa- 
pacity,  in  certain  individnala,  of  detecting  colonr 
by  noticing  that  a  gentleman  to  whom  he  waa 
showing,  in  a  large  refracting  telaaoope,  the  beau- 
tiful pair  of  stars  that  oompose  /3  Oygni,  saw  no 
difference  in  colour  between  the  two,  and  com- 
pared them  both  to  the  colonr  of  the  top  part  of  a 
gas  flame.  Anyperaon  with  a  normal  eye  thathas 
teen  these  two  strongly  cokwred  stars,  will  own 
that  this  gentleman  presented  a  atrongly  deve- 
loped cose  of  colonr-blindness,  aad  there  c  in  be 
little  doubt  but  that  a  personal  equation  e.'iists  in 
ohromatics  as  certainly  as  it  does  in  time,  though 
numerous  circumstances  render  it  difficult  to  arrive 
at  tlM  exaet  amount  of  correction  tliait  ought  to 
be  applied  to  observers'  opinions  of  colour  to  re- 
duce them  to  a  uniform  standard.  Tbe  study  of 
sidereal  chromatics  requires  a  very  correct  eye 
for  colour,  and  tbe  oorrsct  determination  of  colour 
of  stars  affords  a  most  eaivincing  proof  of  the 
entire  absence  of  anything  approaching  to  the 
phenomenon  that  we  have  attempted  to  describe 
in  this  paper;  to  thoee  who  are  interested  in  this 
particular  study,  we  recommend  Admiral  Smyth's 
work  on  "  Sidereal  Chromatics." 

As  in  all  the  cases  we  have  mentioned  the 
symptoms  of  colonr-blindness  displayed  tbom- 
selvea  at  a  very  early  age  in  each  suUject,-it  is 
not  absnid  to  sup^se  that  the  defect  was  eon- 
genital,  but  there  la  one  notice  on  record  where 
colour-blindness  was  the  result  of  injuries  re- 
ceived from  an  accident,  and  this  circumotanoe  is 
of  the  highest  importance,  as  it  paints  out  tbe 
probability  of  pathological  inquiry  revealing  the 
true  caiue  of  colour-blindness,  luul  eventually 
teaching  to  scientific  men  its  successful  remedy. 
This  gentleman,  a  surgeon  himself,  had  been 
thrown  from  his  horse,  and  snstainsd  a  ooacns- 
sion  of  tbe  brain,  and  there  can  be  little  doubt 
but  that  to  this  oirctmistance  is  to  be  traced  the 
insensibility  to  colonr  that  the  eye  of  this  gen- 
tleman ever  after  retained. 

It  will  not  have  escaped  the  attention  of  the 
carefal  reader  that  in  every  case  mentioned  hut 
one,  the  subject  of  oolour-blindness  bos  been  a 
male.  He  will  naturally  be  led  to  inquire  whe- 
ther the  defect  does  not  make  its  appearance  in 
females.  That  there  are  coses  of  colour-blindness 
to  be  met  with  in  the  "softer sex"  ia  undoubtedly 
the  fact,  but  the  instances  are  much  rarer,  and 
when  they  do  occur,  the  ingenuity  of  the  unhappy 
subject  is  exerted  to  its  fullest  extent  to  keep  the 
defect  from  being  noticed.  Dr.  Wilson,  in  care- 
fully prosecuted  inquiries  for  a  term  of  nine 
months,  discovered  only  six  cases,  and  had  the 
opportunity  of  examining  but  one.  The  unwil- 
lingness that  ladies  have  to  confers  their  inabi- 
lity to  detect  shades  of  o*loura  makes  the  rarity 
appear  greater  than  is  really  the  case,  as  we  be- 
fore hinted,  and  Dr.  Wilson  notioes  that  women 
of  the  better  class,  who  had  to  make  purchases 
where  the  defect  might  be  noticed,  usually 
brought  a  friend  with  them  to  avoid  detection.  In 
arriving  at  any  accurate  statistics  with  reference 
to  women,  a  great  difficulty  is  felt  in  meeting 
with  large  bodies  of  women  together,  who  oan  be 
submitted  to  a  trial.  This  defect  is  supplied  with 
men  by  examining  a  section  of  the  army  or  police 
force,  or  any  other  body  of  men,  but  except  in  tbe 
case  of  factory  girls  (whose  want  of  education 
renders  them  peculiarly  unfitted  for  a  trial  of  this 
description),  or  lunatics,  who  are  also  not  desir- 
able for  evident  reasons,  it  will  not  be  easy  to 
meet  with  a  large  collection  of  ladies  on  whom  to 
experiment  Dr.  Wilson's  inquiries  were  m  ids  in 
the  shops  of  haberdashers  and  silk  mercers,  and 
the  result  of  his  inquiries  can  hardly  be  regarded 
aa  satisfactorily  settling  the  qnestion  of  the  pro- 
portion of  the  male  to  the  female  colonr-blind. 

Dalton  was  the  first  to  attempt  to  inquire  what 
proportion  of  the  population  ware  colour-blind, 
but  bis  inquiries  were  not  suffioiently  extended  to 
lead  to  any  accurate  results.  Ue  remarks — "  That 
out  of  25  pupils  that  I  once  had,  to  whom  I  ex- 
phiined  this  subject,  two  were  found  to  agree  with 
me,  and  ou  auoiher  similar  occasion  oai."    Pro- 


fessor Subeckjfound  fiveoui  of  M  vonths,  who  cona- 

fiosed  thetwo  upper  classes  in  a  ^yiunasium  atBer- 
in,  to  be  colour-bliud.  Profes-or  I'ierro  Prsvoot 
dec'  ored  that  the  colour-bliu  1  amount  to  1  in  20,  and 
Professor  Wartmann  did  not  think  that  the  last 
estimate  was  a  great  cxaggerjtinu,  for  he  aay^, 
"I  have  readily  found  a  nnmiit-r  of  persons  af. 
fected  with  this  singular  anomaly  ."*  The  oarp- 
fully-oonducted,  and  much  more  widely-extended 
examination  of  Dr.  Wilson  is  the  most  reliable 
with  which  we  are  acquainted.  The  total  number 
examined  was  1154t,  principally  soldiers  and 
members  of  the  police  force.  Of  these  1154,  21 
confounded  red  with  green ;  19,  brown  with 
green  ;  2o,  blue  with  green.  The  total  number 
to  some  extent  colonr-bUnd  was  therefore  65,  or 
5'C  per  cent.,  which  gives  I  in  every  177  persons 
as  marked  with  this  extraordinary  aoomaloos 
vision.  "  For  my  own  part  I  think  it  probable 
that  tbe  number  of  persons,  in  this  country  as 
markedly  colour-blind  as  Dalton  was — ix.,  given 
to  mistake  red  for  green,  brown  for  green,  pnrple 
for  blue,  and  occasionally  even  red  for  black,  is 
not  less  than  1  in  50 ;  and  including  all  kind's  and 
various  degrees  of  ooloar-blindoess,  I  in  20."| 
We  are  not  able  to  offer  any  statistics  having  refer- 
ence to  observations  as  to  oolour-blindness  made  in 
any  other  part  of  the  world,  but  it  seems  not  un- 
reasonable to  suppose  that  in  a  country  wherennm- 
bers  are  obliged  to  follow  occupations  which  do  not 
give  fnll  exercise  to  the  external  senses,  the  ke«a- 
ness  of  perception  may  not  be  so  great  as  in  coun- 
tries where  the  senses  are  more  eagerly  trained. 
The  susceptibility  of  the  inhabitants  of  tbe  higher 
latitudes  to  colours  is  far  inferior  to  that  of  tbe 
race  who  produce  the  magic  dyes  of  India,  or  the 
still  nobler  one  that  built  the  glowing  walls  of  the 
Albambra.  Even  onr  neighbours  the  French 
excel  OS  in  this  matter,  and  it  is  not  perhaps 
■sying  too  much  to  assart  that  most  of  the 
civilised,  and  even  the  barbarian  people,  exeel  us 
in  a  taste  for  colonra. 

Before  we  conclude  these  few  remarks  on 
Daltonism,  or  oolour-blindneM,  or  whatever  name 
the  reader  may  give  this  peculiarity,  it.  is  desirable 
that  we  mention  a  few  of  the  causes  that  have 
been  assigned  by  medical  and  scientific  men  to 
account  for  tbe  defect,  and,  perhaps,  first  of  all, will 
arise  the  qnestion  whether  the  peculiarity  is  to  be 
traced  to  the  physical  formation  of  the  eye,  and 
whether  the  simple  inspection  of  tbe  organ  conld 
decide  whether  a  person  was  a  suffra^r  from 
oolour-blindness  or  not  And  here  possibly 
opinions  will  differ  according  to  the  sentiments  of 
the  readers,  and  if  he  be  a  phrenologist  he  may 
decide  that  a  knowledge  of  that  science  (some 
perhaps  will  object  to  the  term  tcience)  is  sufficient 
to  recognise  an  abnormal  eye.  One  of  the  ac- 
counts Uiat  we  have  partly  quoted,  and  whose 
length  did  not  permit  of  the  entire  recital,  adds 
tho  following  testimony  in  favour  of  phrenology  °. 
"  The  only  fact  which  somewhat  staggered  me 
relative  to  phrenology  was  that  a  phrenologist, 
then  unknown  to  me,  now  a  valued  friend,  asked 
me  one  day  to  answer  him  candidly  whether  I 
knew  colour,  as  in  me  tbe  bump  of  colour  was 
absent.  Several  phrenologists  who  have  seen  my 
head  since  have  agreed  as  to  the  absence  of  tbe 
so-called  bump."  'The  onlycase  in  which  a  colour- 
blind eye  has  been  submitted  to  a  post-mortem 
examination  (so  far  as  we  are  aware,  with  the 
exception  of  some  general  observations  by  Mr. 
White  Cooper),  was  thut  of  Dalton,  at  which  Mr. 
Bally,  formerly  assistant  to  Dr.  Spnrzheim,  waa 
present,  and  took  oasts  of  several  parts  of  the 
brain  and  skull.  "He  (Mr.  Bally)  pointed  out  a 
remarkable  prominence  on  tbe  frontal  portion  of 
the  orbitar  plates  (which  represents  the  phreno- 
logical site  of  the  organ  of  colour,  and  the  imper- 
fect or  deficient  development  of  the  convolution 
of  the  anterior  lobes,  whioh  rested  upon  them. 
Of  course  Mr.  Bally  adopted  this  as  the  true  ex- 
planation of  the  peculiarity  of  Dalton's  vision ; 
and  we  as  witnesses  not  only  without  faith  in 
phrenology,  but  even  opponents,  are  bound  to 
record  the  fact"  But  although  we  have  arranged 
these  two  cases  side  by  side,  as  being  prominently 
marked  out  by  phrenologists,  as  establishing  their 
theory,  there  is  in  reality  no  connection  between 
them,  for  those  who  have  seen  Dalton's  bust,  by 
Chantrey,  will  see  that  the  enperciliary  ridge  is 
projected  very  markedly,  so  as  to  overhang  tho 
eyes,  aid  would  have  been  selected  by  phreno- 
logists as  a  sign  of  the  possession  of  an  exquisite 
sense  of  colonr. 

(To  he  concluded  next  vifeJe.) 

•  ""I'aylor's  ScluutlHo  ilcin  •iri.r'ltiW. 

f  Tbl4  number  includes  IM  of  Protestor  EeUaud's 
pupils,  examined  by  that  geDtlemoo. 

%  Dr.  tt.  Wilson,  Op.  Clt  f^ 

uigitized  by  VjOOQ 
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SCIENCE  ii'OR  THE  YOUNG. 

Br  THE  KKV.  E.  KBENA>f,  CL0N0OWE3  COLLEGE. 

(Coatinifed  from  pagit  154.) 
§  IV.— Attbaction. 

THERE  exist  rarion?  sorts  of  attraction,  which 
are  divided  into  two  closaos — I.  Attraction 
insensible  at  a  distance ;  II.  Attraction  sensible 
nt  a  <Ustanc«.  Tba  flnietaaa  txa/mimt  attmatiw 
of  compositlea,  or  cimniosl  attiaetlen  ;  at4no- 
tion  of  cohesion,  the  foroo  by  wfaioh  tha  particles 
of  a  body  hold  together,  or,  as  it  is  commonly 
called,  "molecalor  attraction  ;"  attraction  of  ad- 
hesion, the  force  whi«h  nnites  separate  bodies  of 
the  same  or  different  natnraa.  Tb»  seootid  class 
comprises  electrical  oad  magnetio  attraetlon,  and 
the  attraction  :  attraetien  of  gravitation.  Cb«aa(> 
c*\,  electrical,  and  magnetic  attraction  are  studied 
in  their  own  treatises  ;  "  mechanics  "  deals  with 
attraction  of  cohesion,  adhesion,  and  grarita- 
tion. 

No.  I. — Laws.— The  three  sorts  of  attraction 
are  inclnded  in  one  set  of  Laws. 

I«w  I.    Cohesion  exists  in  all  bodies.    Solids, 

liquids,  and  even  gases,  hare  a  force  by  which 

tSeir  particles  are  held  together.    That  which  is 

clearly  seen  in  tbe  solid  state  exists  in  the  other 

state,  tbongh  very  mncb  diniinisbed. 

Law  II.  Cohesion  varies  in  different  bodies, 
and  in  the  different  states  ot  the  same  bodies.  It 
is  more  in  some  solids  than  in  others,  and  dimin- 
ishes as  the  solid  passes  to  the  liquid  and  gaseous 
state. 

Law  in.  Adhesion  may  be  observed  between 
bodies  in  all  states.  Solids  adhere  to  solid!!,  to 
liquids,  to  gases  ;  liquids  to  liquids  and  gases  ; 
even  perhaps  gases  to  ^ises. 

law  rV.  All  bodies  attract  one  another. 
It  may  not  be  perceived  by  an  effect  ot  motion, 
but  the  e,f'ort  at  motion  exists,  between  the 
greatest  and  smallest. 

Law  Y.  Attraction  of  gravitation  is  inversely 
as    the   square    of   the  distance.     In  formnia, 

6        D', 
(G  gravitation,  D  distance);  —  =  —  N  B.   1? 

G'       Ds 
This    fraotinnal    form    of    proportion    will  al 
ways  be  used,  and  will  be  found,  after  a  little 
costom,  to  bo  very  convenient.    2.  The  letters 
with  a  dash  (G'  I/)  will  always  signify  tbe  subject 
matter  in  other  conditions.    Thus  here  G'  IV  sig- 
nify either  tbe  gravitation  of  a  second  body  at  itt 
own  distance,  or  that  of  tbe  same  body,  at  a  new 
distance.     The  full  expression  contained  in  the 
formula  is,  the  gravity  of  one  body  is  to  the  gravity 
ot  another  as  the  square  of  the  distance  of  the 
second  is  to  the  sqnore  of  the  distanceof  the  first; 
or,  the  gravitation  of  a  body  in  one  position,  is  to 
the  gravitation  in  a  se:ond  position,  as  the  square 
of  the  distance  ot  the  second  position  is  to  the 
square  ot  the  distance  of  the  first.     And  this,  be 
it  said  once  for  all.isthe  mathodof  formulising 
"  inverse  proportion." 
Law  yi.    Gravitation  is  directly  proportional 

G        M 
to  the  mass  of  matter.    In  formnia  —  =  —  the 

G'      M- 
gravity  of  one  body  is  to  the  gravity  of  another 
as  the  mass  of  matter  of  tbe  first  is  to  the  mass 
of  matter  of  the  second. 

No.  II. — Proofs. — Almost  all  these  laws  admit 
of  experimental  proof.  Some  proofs,  however, 
are  not  what  are  called  class  experimentsi 

Law  I.  That  solids  have  their  particles  co- 
hering requires  no  proof.  Liquids  :  A  rod  of 
glass  dippied  into  melted  glue,  water,  or  spirit, 
lifts  from  each  a  drop,  smaller  as  tbe  perfect 
liquid  state  is  approached.  These  drops  consist 
of  particles  held  together  by  cohesion.  In  gases 
there  is  snch  a  predominance  of  an  opposite  force, 
that  it  is  not  easy  to  prove  tbe  existence  of  co- 
hesion ;  yet  analogy  to  the  other  states  seems  to 
require  it,  of  course  in  a  very  diminished  con- 
dition ;  and  the  eate  with  which  the  heavy  visible 
gases  can  be  drawn  about,  so  to  speak,  almost 
proves  what  analogy  sngtiests. 

Law  n.  The  grrat  difference  of  force  required 
to  separate  the  particles  of  different  bodies.  The 
rtrongest  man  cannot  pull  asunder  a  small  cylin- 
der of  iron  ;  the  weakest  boy  ran  pull  asunder  a 
cylinder  of  elder  pith.  Lead  in  the  solid  state  is 
strong  in  eehcsion  ;  in  the  liquid  it  is  not 
much  more  than  water.  Wnter  in  the  solid  state 
as  ice  holds  together  well ;  us  stc.im  it  has  bnt 
the  qaestionable  cohesion  of  a  gas. 


Law  nf.  Between  to^id  and  toliis.  Two 
plates  of  mital,  glass,  &r,  ground  very  smooth 
and  level,  will  adhere  without  any  intermediate 
body.  It  is  commonly  ststed  tliat  two  bits  of 
a    bullet    made  smooih  will  cohere ;    or,    two 


^fB  :u 


bullets,  a  part  of  each  being  removed,  when  well 
pressed  together,  will  bear  a  considerable  weight, 
even  as  much  as  201b.  weight.  This  experiment 
was  first  shown  by  Triewald.  Wax  may  be  used, 
but  it  is  not  so  convincing.  Between  tolii^  and 
liquids.  The  gloss  rod  lifts  the  liquid  (Law  I.) 
by  means  of  their  mutnal  adhesion.  But  there 
is  an  experiment,  said  to  be  Taylor's,  and  cele- 
brated for  the  controversy  to  which  it  gave  rise, 
which  affords  a  very  convincing  proof.  To  one 
of  the  pans  of.  a  balance  is  hung  a  flat  disc.  By 
weight  in  the  opposite  pan,  equilibrium  is  restored. 
Press  the  disc  down  gently  to  a  tray  of  water  un- 
derneath ;  remove  the  band,  the  disc,  and  with  it 
the  balance  arm  is  held  down  by  the  adhesion  of 
the  water  and  the  disc.  Fig.  19.  A  considerable 
increase  of  weight  in  the  opposite  pan  is  required 
to  raise  the  disc.  The  increase  of  weight  varies 
with  the  liquid  ;  it  is  less  as  tbe  fluidity  is 
more  perfect  When  the  disc  is  forced  gent'y  np, 
the  cobesion  of  tbe  liquid  state  is  well  seen.  The 
water  is  draws  up  in  a  hollowed  form,  Vig.  20, 
growing  thinner  as  the 
disc  rises.  Between 
tolid  and  gates.  Into  a 
deep  receiver  of  glass, 
Fig.  21,  is  passed  down 
by  means  of  a  wire 
a  leaden  capsule  filled 
with  largo  shells  of 
granulated  zine.  Set 
the  receiver  aside  in  a 
qniet  room  for  aday  or 
so.  The  zinc  decom- 
poses the  water  slowly 
(a  little  acid  might  be 
added  to  quicken  the 
action).  Alter  some 
time  the  shells  of 
zinc  will  be  seen 
covered  with  shining 
bubbles  of  gas,  which, 
though  under  con- 
siderable water  pres- 
sure, forcing  them  up, 
still  adhere  to  the  solid. 
A  slight  shock  to  tbe 
capsule  —  raise  it  a 
little  and  strike  it 
against  tbe  bottom — 
produces  a  bcsn  ifal 
"shower"  upof  silver- 
like  bubblen.  Fig,  22. 
Left  quiet  again  for  an 
hour  or  tvio,  bubbles 
of  gas  will  be  again 
found  on  tbe  zinc.  Be- 
tween liquids  and 
liquids.  A  tube  of 
glass  wet  with  water, 
dipped  into  oil,  will 
\vithdraw  some  of  the  oil,  although  these 
liquids  are  usually  held  to  be  repulsive  one  of 
the  other.    'Butitenti  liquids  and  gase.i.    Tlic  air 


which  is  in  water,  and  gases  in  general  "  in  soln- 
tion,"  as  it  is  called,  may  bo  said  to  be  in  part 
retained  by  the  adhesion  of  gases  and  liquids  ;. 
for  it  is  well  known  that  in  aerated  liquids  tkif 
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gas  can  to  a  great,  extent  be  liberated  without 
any  change  of  pressure.  For  instance — by  stir- 
riag  soda  w.iter,  cljampagne,  &c.,  with  a  bit  of 
bread,  the  gas  will  be  freed.  As  to  gases,  and 
gases  perhaps,  the  law  of  "  perfect  mixture " 
may  be  oansed  by  adhesion.  However,  the 
nature  of  the  gaseons  state  does  not  seem  to 
require  that  help  to  the  action  of  BertboUet's  law. 

Law  IV,  being  Newton's  great  discovery,  and 
serving  in  bis  hands  to  explain  all  the  difiSculties, 
and  remove  all  the  absurd  and  contradictory 
notions  regardisg  the  system  of  the  universe, 
ongbt  to  be  more  than  snfiicient  to  establish  ite 
truth.  However,  this  is  not  all.  It  has  been 
proved  in  two  ways.  The  first  was  an  accidental 
result — the  second  by  means  of  an  apparatns- 
constmeted  in  part  specially  for  the  pnrpose. 
The  accidental  discovery  was  made  in  Pern, 
where  some  French  philosophers  were  carrying 
ont  a  series  of  astronomical  observations  at  either 
side  of  Chiihborazo. 

They  found,  on  comparing  resnlts,  that  their 
instruments  pointed  differently  at  their  respective 
sides  of  the  mountain.  The  "pointing  "  of  the 
instmments  was  controlled  by  a  line  with  a  small 
weight  bung  to  it.  Since,  then,  the  instmments 
pointed  differently,  the  position  of  the  line  must 
be  different.  The  cause  assigned  was  that  the 
mountain  attracted  the  weight,  and  conseqnenllv 
gave  a  different  pointing.  Tbe  nstronomical 
observation  required  was  the  "  zenith  distanoe  " 
ot  a  star — i.e.,  the  distance  of  a  star  from  a  point 
vertical    to    the   observer ;  Kg.  23  (S)  a    trxm 
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zenith  distance.  The  in.strumcnts  gui.Tcd  by  the 
line  and  weight  mide  it  S  b  at  one  siile,  and  S  i 
at  the  other.  This  remarkable  facr  having  can'0(i 
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muoh  excitement  in  the  ocientific  world,  the  Eng- 
lish Ast  oiiomcr  Koyal,  Dr.  Mftskelyne,  was  Hent 
to  Scotland  in  1772  by  the  King  to  maki  exp  tI- 
mcnta  ou  the  north  and  south  side  of  Shchallien 
( IVrthshirc).  The  deflection  of  the  line  was 
fonnd  tt>  be  very  considerablB.  gomethin<;  or.'r 
Revea  Beconds,  at  either  side  of  the  monntain. 
The  apparatus  fur  this  law  will  be  found  amongst 
the  application?. 

(To  be  cqnUiiued.) 


WHAT  STRIPES  THE  SUNBEAM. 
By  a  Felmw  of  tub  Rotal  Astbosomical 

S0lI.iTT. 

(Continued  from  page  140.) 
~\J  OW,  remarkable  as  all  thlj  ia,  it  ia  in  its  lead- 
-lA    ing  feitnres  by  no  means  new.     Nearly  120 
yenrs  ago  MeWille  observed  the  yellow  tint  com- 
municated to  flame  by  soda,  and  Sir  David  Brew- 
ster revived  this  idea  in   18:22  in  bis  invention 
of   the   monccbroniatic    lamp.    Nay,  Sir  John 
lierschel,  in  the  same  year,  instituted  experiments 
on  the  spectra  of  varion^  snbttances,  and  notably 
of  strontium  and  of  the  chlorides  of  opper  ;  and 
iti  his  •'  Treatise  on  Light,"  in  the  "  Encyclopaedia 
Mctropolltana,"  Vol.  4,  published  in  1827,  says  : — 
"  The   colours   thus  commanicated  by   the  dif. 
fercnt  b:jsci<   to  flame,   afford   in   many  cases  a 
ready  and  neat  way  uf  detecting  extremely  minute 
quantities  of  them.''    Among  the  names  i-f  those 
who  pursued  this  curious  train  of  investigation, 
■wc  find,  loo,  the  honoured  one  of   Fox  Talbot — 
jicrhaps  better  knonn  as  the  practical  originator 
of  photography  in  England,  and  the  inventor  of 
the    Talbotype ;    and    he,   albeit    erring  in  his 
determination  of  the  elements  to  which  certain 
lines  were  referable  (and  notably  with  regard  to 
the  yellow  line  of  sodium,  of  which  we  have  pre- 
viously   spoken,   and    which    be    attributed    tu 
water  !),  yet  points  out  clearly  how  the  spectra 
of  particular   elements   supply  imerring   means 
of  deciding  what  those  elements  are.    Next,   as 
we  >ip;)roacli  our  own  time,  we  find  Professor  W. 
A.  Miller,  F.R.S.  (whom  we    shall  by-and-bye 
have  to  speak   of   as  the   associate  of  that  emi- 
nent nstronomicitl  spructroscopist,  Mr.  AYilliam 
Hiiggiiis,   F.R.S.,    iu    his    n-searches     on    the 
chemical    cnustitution  of  the   heavenly  bodies) 
pursuino;  investiffotions  into  the   spectra  of  the 
metals  of  the  alkaline   earths.    Then,   in  1S57, 
Swan  showed  conclusively  how  the  single  yellow 
line  which  wo   have  mentioned  above  was  pro- 
duced  by  sodinm  ;  and  how,  moreover,  this  ele- 
ment was  everywhere  present  in  earth,  air,  and 
sea ;  so  that,  light  our  lamp  where  we  may,  it  is 
almost  with  a  moral  cert.tinty  that  the  combus- 
tion of  sodium  will  at  once  commence. 

It  is,  however,  to  two  German  philosophers, 
Biiusen  and  Kirchhoff,  that  we  may  l>e  said  to 
owe  spectrum  analysis  in  the  form  in  which  we 
now  possess  that  most  potent  addition  to  chemical 
science.  Commencing  their  experiments  on  the 
spectra  of  the  metals,  some  year  or  two 
alt»r  the  period  at  which  Professor  Swan 
was  at  work  on  the  suhject,  they,  in  their  labora- 
tory at  Heidelberg,  gradually  built  up,  on  a 
*olid  foundation,  ihut  marvellous  theory  by 
thu  aid  of  which  we  are  able  to  look  oat  into 
the  dim  confines  of  space,  and  assert  that  certain 
elements  are  present  in,  or  absent  from,  the  in- 
tinitcly  distant  bodies  which  tenant  it  Let  us 
try  and  follow  their  reasooing,  and  see  how  they 
arrived  at  to  very  wonderful  a  conclusion  ;  albeit 
to  do  this  will  involve  some  slight  repetition  of 
what  we  have  previously  said.  As  our  aim  is, 
however,  al>ove  all  things,  to  secure  clearnesj 
niid  perspicuity  in  our  explanation,  a  little  reiiera- 
t.on  Xi  unavoidable. 

They  began,  then,  byvolatilisingorvnponrisiiig 
the  substances  whose  spcctr.i  they  wished  to 
rxamiuc  by  means  of  what  is  known  as  a 
"BiiiSjri's  gas-l»mp,"or  *'  Bijnsen's  burner,"  the 
invuiit'on  of  one  of  the  experimenters  himself. 
()a<!  form  of  this  is  represented  in  Fig.  4.  The 
Kas  passes  through  the  supply  pipe  »,  into  a  per- 
forated chamber  c,  where  air  mixes  with  it  ;  they 
h.'tli  rush  up  the  lube  c  ^,  in  combination,  and 
the  iiiixlnre  is  i'.;nited  at  t ;  r  represents  a  ring 
hiiriirr  tu  m;<ke  a  larger  circle  of  flame.  This 
lis  in  ntt.  The  effect  of  this  arrangement  is  to 
cons  ime  the  s^ilid  carbon  particles  in  the  coal  gas 
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with  great  rapidity,  and,  consequently,  to  give  b 
flame   which,    while  tremendously   hot,  emits 
scarcely  any  light  at  all.    The   great  advantage 
of  this  nrrangement  will  be  evident  when  we  re- 
flect   that  in  dissolving   various  substances   iu 
alcohol   (or  spirits  of  wine)  and    burning  that, 
when  we  examine  the  resulting  flame   with  onr 
prism,  we  not  only  get  the  spectrum  of  the  dis- 
solved substance,  Imt  that  of  the  burning  alcohol 
as  well,  thus  complicating  the  observed  appear- 
ance in  a  very  perplexing  way.     Ou  the  other 
hand,  with  the  fiercely  hot,  but  scarcely  luminous 
flume  of  the  Biinsen  burner,  we  get  practically 
nothing  but   the    incandescent    vapour    of   the 
particular  substance  which  we   may  have   nnder 
examination.    Employing,  then,  this  simple  and 
ingenions  apparatus,  in  conjunction  with   their 
spectroscope,  Kirohhoff  and  Biinsen  soon  convin- 
ced themselves  that  "  the  most  different  gaits  of 
the  same  metal,  if  they  are  volatile,  produce  the 
same  bright  lines  in  the  spectrum,  but  with  different 
degrees  of  brilliancy  :  and  that  a  mixture  of  salts 
of  riilTerent  metnls  gives  a  spectrum  similar  to 
that  which  would  be  produced  by  a  superposition 
of  the  several  spectra  of  the  individual  mit  il^." 
Ill  his  original  memoir,  Kirchhoff,  after  speaking 
of  the  recognition  of  thelinesof  the  several  metals 
under  varying  circumstances  of  their  production, 
goes  on   to  say — and  this  is  of  the  veiy  greatest 
possible  importance — "  The  dark  lines  of  the  solar 
spectrum  afford  invaluable  assistance  in  determiu 
ing  the  position  of  the  bright  lines  of  the  elemen- 
tary bodies."    He  then  proceeds   to  describe  an 
arrangement  entirely  similar  in  principle  to  that 
illustrated  in  Figs.  2  and  3,  and  observes — "  In 
this  way,  whilst  in  the  upper  half  of  the  fleld  of 
the  (astronomical)  telescojw,  the  solar  spectrum 
is  seen,  in  the  lower  half,  but  in  immediate  contact 
with  the  other,  the  spectrum   of    the  artificial 
source    of    light    becomes    apparent,   and    the 
positions  of  the  bright  lines  in  the  latter  spectrum 
can   be  accurately   compared  with  those  of  the 
dark  lines   in   the  solar  spectrum.     In   ordvr  to 
obtain  the  spectra  of  the  metals,  I  have  almost 
invariably  employed  the   electric  spark,  chiefly 
owing  to  its  great  luminous  intensity."    To  this 
we  may  add  that  the  spectrum  of  any  body  gaseous 
under  ordinary  condition,  such  as  carbonic  acid, 
hydrogen  or  nitrogen,  is  obtained  by  the  passage 
of  the  electric  spark  through  the  gas  under  ex- 
amination, which  is  itself   sealed  up  ia   a  glass 
tube  ;  and  that  even  to  the  naked  eye,  the  differ- 
ence sf  colour  presented  by  the  spark   is  most 
noticeable,  it  appearing  blue  in  carbonic  acid,  red 
in  hydrogen,  and  yellow  in  nitrogen.    And  here, 
although  we  are  slightly  anticipating,  weeanuot  for- 
bearto  notice  that  when  we  examine  the  spectrum 
of  this  red  hydrogen  spark  we  find  it  to  consist  of 
merely  three  bright  lines^one  red  one  so  bril- 
liant as  almost    to  overpower  the  others  ;  one 
bright  greenish-blue  one,   and  one  dark  blue,  or 
almost  indigo  line,   which  is  naturally  not  so 
bright  ;  and  that  the  fact  of  the  most  vital  im- 
portance   in   connection  with  this  is  that  these 
three  lines  are  found  to  be  ahtolutely  coincident 
with  three  of  the  weU-kaown  dark  lines  in  the 
Sun't   light,  of   which   we  spoke  on   p.  146,  as 
"  Fraunhiifer's  lines,"  when  compared  with  them 
in  the  way  indicated  above. 

And  now,  iu  order  that  we  may  comprehend  and 
realise  the  import  of  the  great  discovery  of 
Biinsen  and  Kirchhoff,  let  us,  as  it  were,  take 
stock  of  the  knowledge  which  we  are  so  far  in 
possession  of.  And,  firstly,  we  have  learned  that 
every  incandescent  solid  or  liquid,  when  its 
light  is  examined  by  means  of  a  prism,  gives  off 
a  continuous  spectrum — that  is  to  say  (a^sumiai: 
its  temperature    to    be  sutticiently   high)  one, 


which,  starting  from  the  least  re''rangible  end, 
consists  of  red,  orange,  yellow,  green,  blue,  iodigo, 
and  violet  rays,  successively   melting    into  escU 
other  without  break  er  intermption  of  any  son  or 
description.    Then    we    have    seen    that  if   we 
examine   the  light  of    an  incandescent  gas   or 
vapour,    we  no   longer  find   it  yielding   a  con- 
tinuous spectrum,  but  one  of  rays  of  relatively 
few  degrees  of  refranglbility  ;  so  that  in  regard- 
ing a  narrow    slit   illnmiuated   by  such   light, 
through  a  prism,  we  obtain  a  spectrum  consistinj; 
of  bright  lines  in  various  parts  of  the  solar  spec- 
trum, but  separated  by  intervals  of  to'al  darkne$«. 
Listly,  we  have  tho  discoveiy  of  Woiliiston,  or 
perhaps  rather    of   Fraunbofer,  that   the   Solur 
Spectrum  is  crossed  by  a  series  of  stripes,  lines,  or 
shadows,  whose  places  in    it  are  fixed  and  in- 
variable ;  that  these  lines  are  seen  in   all  light 
derived  directly  or  indirectly  from  the  Sun,  sach 
as   that  of   the  day  sky,  the  moou,  the  planets, 
&o.,   and   that  although  some  o{  the  dork  lines 
pertaining  to  sunlight  are  found  io  certain  of  the 
fixed  stars,  yet  that  others  are  absent    T\'e  stated 
on   p.  116  that  Fraunhiifer  liad  mapped  between 
'>  aud  COO  of  these  lines.     We  may  here  add  that 
more  recently  Kirchhuff  and  Angstrom  have  in- 
creased   the    number  to  very  many   hundreds, 
some  of  them  being  of  the  very  lost  degree  oi 
faintness. 

In  figures  5  6  and  7  wo  have  endcavonred  to 
give  some  faint  pictorial  idea  of  what  we  have 
been  dci^cribing  ;  but  it  is  obviously  impossible 
to  reproduce  in  black  and  white   npon  a  wood 
block  the  chromatic  phenomena  exhibited.     Fig. 
a  is  intended  for  the  Solar  Spectrum  :   Fig  6  for 
that  of  Swlium  ;  and  Fig.  7  for  tbatof  Hydrogen. 
Well,  then,  iu  1814,  Fraunhiifer  discovered  that 
when  he  got  the  spectrum  of  the  Son  (Fig.  5), 
and  the  spectrum  of  Sodium  (Fig.  6),  into  tho 
field   of    bi.t    telescope  ]|togetbi'r,    the  dark  line 
which  he  lettered  D,  and    the    yellow   line  of 
sodinm,   were  coincident,  each  appearing  as  the 
mere  prolou^'ation  of  the  other  ;  and  in  1849,  the 
great   French    physicist  Foucault,    noticed,    on 
passing  direct  solar  light  through  the  vapour  of 
sodium  that  the  dark  line  D  came  out  in  the 
spectrum  of  the  Snu  with  startling  distinctness. 
Thcfc  facta,  however,  remained  barren  until  18.j9, 
when  Kirchhoff  and  Biinsen  began  their  inrssti- 
gations,  which  eventually  led  to  such  surprising 
results,    and    the     exceeding     importance    of 
Kirchhofi's  crucial  experiment  is  such  that  we 
will  give  his  account  of  it  in  bis  own  words  :  "  In 
order,''  he  says, "  to  test  in  the  most  direct  manner 
possible  the  truth  of  the  frequently  asserted  foot 
of  the  coincidence  of   the  sodium  lines  with  the 
lines  O,    I  obtained    a   tolerahly     bri|,ht    soUr 
spectrum,  and  brought  a  flame  coloured  by  sodium 
vapour  ill  front  of  the  slit.     I  then  saV  the  dark 
lines  D  olian;;e  into  bright  ones.     The  flame  of  a 
Biinsci.'s  lamp  threw  the  bright  sodium  lines  upon 
the  solar  spectrum  with  nnexpecled  brilliancy. 
In  order  to  find  out  the  extent  to  which  the 
intensity  of  the  solar  spectrum  cunld  he  increased, 
without  impairing  the  distinctness  of  tho  sodium 
lines,  I     allowed    the    full    sunli-ht    to   shine 
through  the  sodium  flame  upon  the  slit,  and,  to 
my   astonishment,  I   saw  that    tlic    dark    linea 
D    appeared    with     an    extraordinary    decree 
>l  clearness.    I  then  exchanged  the  sunlight  for 
the    Drummond's  or    o.\yhydrogen    lime-light, 
vvbich,   like   that   of    all  incandescent  solid  or 
liquid   bodies,   gives  a  spectrum  containing  n» 
lark  lines.     When  this  li;,'bt  was  allowed  to  fall 
hrough   a  suitable  flame  coloured  by  common 
lalt.  dark  linos  wore  seen  in  the  spectrum  iu  the 
position  of  the  sodium  lines.     The  some  pbeuo- 
:nen'.'n  was  observed  if  instead  of  tbc  iucande- 
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K-ent  line  a  platinum  wire  -wna  nsed,  which,  wheu 
liented  in  a.  flame,  was  brought  to  a  temperatore 
near  to  its  melting  point  by  passing  an  electric 
current  tbrouph  it.  The  phenomenon  in  qnes- 
tioE  Is  easily  explained  upon  the  sapposition  that 
the  sodium  flame  abeorhsrays  of  the  same  degree 
of  refrannibility  as  those  it  emits,  whilst  it  is 
perfectly  transparent  for  all  other  rays." 

We  may  jast  notice  here  that  thronghout  the 
quotation  we  have  made,  the  i'»f«  O  are  spoken 
of,  whereas  in  our  diagram  (Figs.  6  and  6)  we 
show  a  single  line  only.  Tde  fact  is,  that  it  rc- 
qnirts  several  prisms  and  considerable  magni- 
ff ing  powir  to  show  this  line  double,  and  inus- 
inaeb  as  it  is  extremely  unlikely  that  any  o! 
those  for  whom  we  are  writing  will  be  in  poases- 
sion  of  the  exceedingly  powerful  and  very  costly 
instmmenU  needful  to  show  D  as  two  lines,  we 
hsve  spoken,  and  shall  continue  to  speak  of  it 
merely  as  one.  .    , .    _  -,  i 

To  return,  however,  to  Ktrchhoff's  capital 
experiment.  He  had,  in  effect,  prodnced  artificml 
sunlight,  for  upon  the  continuous  spectrum  given 
by  hi«  incandescent  lime,  or  platinum  wire,  lie 
had  ohtained  the  dark  line  of  sodium.  Now  what 
docs  this  mean  ? 

{To  bo  conCiHued.) 
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A   PBACnCAL   TREATISE    ON   THE 

HABMONroM.* 

Bt  Hermann  Smith. 

THIBD  DIVISION.— CHAPTEE  III. 

Of  the  Uppeb   Socnd-Boabd,   or   Swell. 

(  ContinveA^ 

"It produces  'uch  an  agreeable  sensatioB  to  em- 
ploy one's  Kit  about  someuilng  of  wliieb  one  has  only 
»  bait  knowledge,  that  no  one  should  reprove  the 
nmitenr  (or  meddling  with  an  arc  which  be  can 
never  thoroughly  learn,  neither  should  we  blame  the 
artist  if,  psHlng  the  limits  of  his  ueeultar  art  he 
chooses  t«  recreate  bimieU  in  aaadjolnlDg  Oeld."— 

Goethe. 

THE  plan  illustrated  in  the  former  chapter 
was  snitable  for  an  iustrameot  in  which 
length  could  he  allowed,  whilst  restricting  depth 
from  front  to  back  as  much  as  possible.    The 
plan  now  presented  is  designed  for  harmoniums 
which  we  suppose  permit  us  freely  to  consider 
the  most  advantageons  arrangements  in  the  gene- 
ral construction  favourable  to  musical  effect,  and 
to  this  end  several  new  features  are  introduced 
which  on  a  little  reflection  ynu  will  perceive  aid 
the  resonant  powers  uf  the  instrument,  and  give 
breadth  and  volome  to  the  tone:  in  the  front  the 
space  over  the  pallets  is  entirely  enclosed,  and  at 
the  l»ck,  covering  the  whole  area  of  the  sound- 
board, a  large  body  of  air  is  held  vibrating  in 
sympstby.    The  circulation  of  a  large  amount 
of  air  in  the  harmonium  hss  an  important  value 
which  no  amateur  should  overlook.    As  springs 
to  a  carriage  secure  an  easy  sway  to  its  motion, 
so  this  air  enshion  sustains  and  distributes  with 
elastic  swell  the  thousand  shocks  of  vibration  initi- 
ated by  the  reeds  each  time  that  they  freshly  start 
into  eager  speech.  Hence  it  is  that  in  large  harmo- 
niams  we  can  always  play  more  softly  with  con- 
tinnnnstound  than  upon  small  sized  instruments. 
The  leading  principle  in  construction  should  be 
plenty  of  air  and  plenty  of  wood.     The  tendency 
of  manufacturers  is  to  the  contrary.     Competi- 
tion Fsyr,  Restrict  both,  give  as  little  wind  as  yon 
can  scheme   along  with,   for  it  costs  money  to 
enclose  it,  sell  as  little  wood  as  yon  can  for  your 
bargained  price,  reduce  proportions  everywhere, 
and  whenever  possible,  make  three  harmoniums 
out  of  the  wood  that  your  rivals,  less  gifted  in  con- 
trivance, are  consuming  for  two.    These  traders 
are  not  altogether  to   blame  ;   it  is  a  necessity 
forced  upon  them  by  the  nature  of  the  competi- 
tion, which  demands  lowncs   of  price,  until  it 
bespeaks  indifference  to  quality  or  valne.    The 
real  fault  is  witti  the  purchasers,  in  inability  to 
discriminate  real  worth,  or  in  deficiency  uf  musi- 
eal  tnste,  a   state  of  things  which  tells    sadly 
against  the  cause  of  true  music,  and  is  particu- 
larly hard   against  harmoniums,  which  have  to 


bear  more  than  their  share  of  deterioration. 
Whilst  we  deplore  such  results,  it  is  but  fair  we 
should  remember  that  trade  snd  art  are  distinct 
in  aspect.  Competition  in  trade,  emnluMon  in 
art.  It  is  a  piece  of  the  world's  good  fortune 
when  the  two  are  found  bormonionsly  united. 
In  justice  to  the  amateor  we  will  suppose  him 
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to  be  anxious  for  the  best,  and  generous  in  the 
time  and  material  he  devotes  to  his  labour.  In 
this  work  of  the  valve-bosrd  the  wood  should  be 
very  clean,  of  picked  quality,  free  from  knots  ; 
an  inch  thickness  will  not  be  too  much,  the  frame 
round  it  also  as  thick,  and  firmly  fitted  to  the 
back-board.  The  central  portion  of  the  back- 
board is  removable,  for  the  purpose  of  adjusting 
the  valves  or  springs,  as  oeoaston  may  require. 
When  in  p  <sition  it  ii  hcrewed  to  the  frame  of 
the  valve-bonrd,  which  has  previously  been  faced 
with  thick  soft  leather,  to  prevent  any  eswpc 


of  wind.  The  wind  does  not  now  enter  by  the 
ends  of  the  sound-board,  bnt  throf  gh  a  valve- 
board,  in  the  same  manner  as  it  doe*  In  the  h'  ri- 
zootal  disposition  of  the  sound-board,  and  the 
trunks  rice  from  the  back  of  well,  the  upper  valve- 
board  being  a  fixture  upon  them.  In  order  to 
open  the  valves  we  have  stop  rods,  and  flaps,  and 
levers  working  in  the  usual  manner,  and  then  ob- 
tain a  reverse  action  by  means  of  stems  arranged  qn 
the  bottom  of  welL  A  stemuis  shown  in  illustration 
Fig.  2,  is,  by  an  ordinary  sticker  or  poker,  depressed 
at  the  nearend,  and  as  the  other  end  rises  the  rod 
connected  with  the  valve  lises  and  opens  it. 
The  place  where  this  stem  or  lever  should  be 
pivoted  yon  will  calculate  according  to  the  amount 
of  opening  desired  for  the  valve.  Probably  it 
will  oe  sufficient  to  open  a  volve  only  an  eighth 
of  an  inch,  or  less,  to  lightly-voiced  reeds.  Or 
the  amonnt  of  throw  may  be  determined  in  an- 
other way.  At  right  angles  with  each  valve  a 
small  projecting  arm  is  placed,  which  is  hollowed 
or  grooved  underneath.  Into  this  hollow  the 
ronnded  end  of  the  rods  fits  easily,  and  is  held  by 
a  lapped  wiiesereweJ  through  the  top  of  the  arm 
into  it.  By  this  method  adequate  play  is  left  for 
the  movement  of  the  rod,  whilst  the  amonnt  of 
throw  exercised  on  the  valve  may  he  regulated  by 
the  position  or  distance  at  which  it  is  pinned  by 
the  wire.  The  rod  is  still  further  steadied  by  little 
cross  bars  across  the  top  and  bottom  of  the  trunks, 
drilled  with  holes,  through  which  the  rods  are 
psssed  and  allowed  to  work  freely.  These  bare 
are  very  slight — mere  guides — as  it  is  not  desirable 
l>v  any  obstmction  to  impede  the  free  current  of 
wind  up  the  trunks.  It  may  in  some  instances 
bo  of  advantage  to  place  springs  on  the  stems 
that  are  fitted  at  the  bottom  of  the  v  ell,  but 
otherwise  the  springs  upon  the  upper  valves  will 
return  the  rods,  and  retain  them  in  contact  with 
the  stems. 

The  ends  of  the  trunks  are  to  be  bound  round 
with  leather,  and  every  eore  taken  to  prevent  the 
least  escape  of  wind.  It  is  not  merely  the  loss  of 
wind  that  we  are  on  guard  against  ;  the  loss  in 
itself  may  be  very  trivial,  but  it  is  the  weakness 
thereby  spread  over  the  whole  body  of  air  en- 
closed in  the  well,  a  weakness  materially  affect- 
ing the  articulation  of  the  reeds,  and  the  quality 
of  tone  likewise  in  the  most  sut.tle  manner. 

Over  the  pallets  we  are  now  able  to  obtain  a 
more  perfect  mode  of  enclofure  l>y  extending  the 
toning-board  beyond  the  "touch"  ends  of  the 
pallet  stems.  A  rail  is  fixed  along  the  lower 
edge  of  Ihe  sound-board,  cnvered  by  a  ledge  pro- 
jecting over  the  ends  of  stems,  and  perforated 
with  small  holes  above  each  stem  for  the  passage 
of  tapped  wires,  which  have  buttons  of  leather 
or  wood  at  each  end,  or  perhaps  only  at  one  end, 
the  other  being  screwed  into  the  stem  itself. 
When  that  m<ide  is  adopted  the  ledgis  should  be 
slight,  that  it  may  not  bind  the  movempnt  of  the 
wire,  bnt  when  thewireisfiee,  havirgial-ufous 
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at  both  ends,  then  the  loilge  may  be  half  an  inch 
vr  more  in  thickness,  nud  each  hole  be  buahed 
■with  cloth;  it  is  a  little  more  tronblo,  yet  is  much 
the  better  method  of  the  tn-o.  It  is  desirable  yon 
ehonld  be  very  carefal  to  adjust  all  these  buttons 
to  fully  meet  the  buttons  laiipcd  int»  the  squares, 
for  the  reason  that  unless  « very  thing  is  in  con- 
tact from  finger  to  pallet,  the  tonch  and  speech 
■cannot  be  equal  throughout  in  rapid  playinir, 
which  demands  that  the  speech  of  the  reeds  should 
be  as  prompt  to  the  lightest  as  bo  the  fnllestdepth 
of  touch.  All  the  particulars  and  instructions 
ttecessai^  for  the  amateur  on  the  making  and  ad- 
justing of  stems,  and  pallets,  and  springs,  and 
valres,  having  been  fully  detailed  in  former  diri- 
sioDS  of  the  treatise,  it  id  uoi  needful  to  repeat 
them  here. 

In  the  last  chapter  the  plan  described  admits 
of  one  T.<iriation  which  the  present  one  does  not. 
In  that,  the  sound-board  may  be  fi.^ed  in  its  posi- 
f:ion  whilst  the  back  nuy  be  made  to  bo  opened 
for  the  pmrpose  of  koniuj:.  In  some  respects  thiis 
mode  is  ad'«aiitSH80QS,ias  avoining  the  risk  of 
interferinK-mith  the  adjnatments  of  the  front  ao- 
tions  in  the  repeated  torniugs  backward  and 
forward  dutiog  the  prooau-of  tuuing  ;  the  objec- 
tions are  that  oven  to  remedy  a  defect  in  a  single 
reed,  the  imrtmment  would  require  to  be  moved 
from  its  plaee,  aud  thatmany  tuners  would  find 
it  inconvenient  to  tune  to  another  person's  finger- 
ing, or  to  go  from  front  to  back,  time  after  time, 
thraogh  the  whole  of  the  tedious  operation. 
Besides  these. there  is  another  cpnsidoration,  that 
when  the  lower  manual  is  to  be  tuned  it  is  an 
advantage  to  have  the  upper  sound-board  out  of 
the  way  ;  on  the  other  hand,  if  it  is  to  remain  a 
fixture,  then  space  for  opening  the  lower  sound- 
board must  be  calculated  and  allowed  for  in  lay- 
iag  out  the  original  design. 

In  Fig.  3  wa  iUiistrate  the  preferable  shape 
for  iiide-irons  to  be  used  to  the  upper   sound- 
-^CHtrd.    You  would  require  to   have  them  made 
pnr|»osely,  as  all  the  side-irons  in  general  use  are 
of  the  straight  pattern.      There   will  be  no  diffi- 
cult; in  getting  these  made  at  any  village  forge. 
The  advantages  of  the  shape  are  that  the  soimd- 
board,  when  it  is  turned  forward  to  you,  clears  all 
•ihe  adjacent  action  with   perfect    freedom,  and 
may  be  brought  to  a  lower  level,  adding  much  to 
the  facility  and  convenience  in  mauipnUiting  the 
reeds,  and  also  a  better  set  of  the  sound-board 
upon  the  valve-board  is   obtained,  a  closer  pres- 
sure on  the   wad,  and  consequenliy  a  more  air- 
tight fit.    But  to  secure  thia  latter  advantage  it 
is  essential  to  regard  the  accuracy  of   the  form 
And  the  fitting  of  these  side-irons  by  taking  care 
that  the  pivots  on  which  they  work  are  placed 
a  little  distance  lower  than  the  horizontal  line 
of  the  lower  edge  of  sound-board  ;  if  they  were 
above  that  line  it  is  obvious  that  extra  pressure  at 
the  upper  hooks  would  only  tend  to  part  the  lower 
«dge  of  the  sound-board  from  the  wad,  because 
it  you  strike  a  circle  from  the  pivot,  causing  it  to 
touch  the  wad,  and  draw  a  horizontal  line  to  the 
contra  of  that  circle,  the  line  being  above  the  line 
of  lower  edge  of  soond-board,  you  will  see  that 
the  descent  of  the  circle  is  n  retreat  from  the  ver- 
•tical  line  of  the  valve-board,  and  the  tonnd-board, 
the  mora  it  is  tightened  by  the  npper  hooks,  will 
incline  away  from  the  lower  rim  of  wad,  instead 
-of  working  np  to   it.     However  nicely  you  may 
adjust  the  sonnd-buard  at  the  onset,  yet  you  will 
find  that  the  repeated  opening  aud  closing  during 
tuning  will  so  flatten  (he  wad  that  the   books 
■will  work  loosely,  and  you  must  tighten  up  the 
-«yos,  screwing  them  in  a  turn  or  two  more.    The 
lower  edge  cannot  thus   be  tightened   up,  and 
therefore,  with  forethought,   yon    will  provide 
^gaiuet  this  by  setting  the  sound-board  originally 
^0  that  it  will  have  to  bear  a  greater  strain  during 
•  .'losing,  and  then  by  the  lime  everything  is  com- 
plete and  in  working  order,  it  settles  down,  pro- 
perly rqaaliaed  in  beaiiug  upon  the  wad. 

We  have  shown  two  pairs  of  forte  shutters  ; 
■these  yon  can  work  in  any  convenient  way,  link 
them  together,  or  arrange  in  Venetian  swell 
fashion,  always  careful  that  the  edges  bed  upon 
^JeaAat..- A  really  effective  "  forte"  can  only  be 
obtained  in  using  shutters  when  means  are  taken 
to  secure  a  perfect  box-like  encloiure  of  the  pal- 
lots — a  crevice  that  will  ailmit  t^ic  passage  of  n 
«heet  of  writing  paper  will  neutralise  ihc  best  part 
of  the  shutters'  eltect ;  jus^  od  the  nivsic  from  a 
whole  band  will  pass  through  a  keyhole,  so  will 
the  sound  spread  itself  through  the  crevice.  In 
the  swell  of  the  organ  the  souud  cannot  wholly 
e  shut  in  j  close  it  perfectly  as  ingenuity  can 
•-■onttive,  lino  it  with  thickiitss  ofter  thicluicss  of 
■jovvn  paper,  build  it  of  yi:i.   thickness  of  wood 


thronghotit,  yet  sound  will  penetrate  through  all. 
Remember  this,  and  yon  will  understand  why  we 
80  insist  on  plenty  of  wood  in  the  harmonium  to 
mellow  and  ripen  the  quality  of  its  tone.  The 
common  practice  has  been  to  provide  box  and 
shutter  work  in  the  most  expensive  class  of  in- 
struments, and  the  makers  have  relied  on  such 
means  for  softening  the  character  of  the  harmo- 
nium. The  result  has  been  the  grave  mistake  of 
producing  a  "forte"  that  is  nnbearably  harsh 
and  disagreeable.  It  is  an  error  yon  should  sedu- 
lonsly  avoid  in  your  own  work.  The  harmonium 
with  open  shutters  shonld  be  considered  the 
normal  condition,  and  yon  will  ensure  for  that  a 
pleasant  quality  evan  at  the  fullest  strength  of  its 
sounds,  just  as  in  the  organ  the  gwell  with  free 
open  shutters  is  in  its  rightful  relation  to  the  full 
organ.  All  modifioations  soften  down  from  the 
original  standard,  and  every  gradation  of  strength, 
then,  has  its  own  charm.  Unless  you  can  attain 
such  light  and  shade,  your  harmonium  may  be  a 
pride  to  you  as  a  mamento  of  Jflbanr,  but  it  will 
hardly  be  what  you  ^onld  e()nally  daaire,  a  never- 
tailieg  pleasure  to  listening  ears.  ^Opportunity 
favours  the  amateur ;  'he  is  fre^nmi  the  restric- 
tion of  competition,  and  study  of  the  nature  of  the 
elements  he  has  to  deal  with  .may  greatly  stand 
to  him  in  the  stead  of  esperionoe. 

CTo  bejHtntiniued.J 
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ON  ORIGINAL  EXPERIMBIfTAL  RR- 
8EARCH  IN  RELATION  TO  EMPLOY- 
MENT FOR  WORKMEN.* 

is   an  important  national   question,  "By 

what  means  can  employment  for  wonkmen 

in  this  country  be  increased  ?"    My  i«ply   is, 

"By  encouragement  of  experimental  scientific 

research." 

I  have  observed  that  inoreosed  employment  of 
workmen  constantly  results  from  original  ex- 
perimental retiearch  in  science  in  the  fallowing 
order  :  Experimental  reaaarohea  in  science  lead 
to  scientific  discoveries;  scientific  discoveries 
lead  to  practical  inventions  ;  and  practical  inven- 
tions lead  to  increase  of  employment.  Usually,  a 
scientific  investigator  first  discovers  some  new 
fact  or  principle  in  science  ;  next,  an  inventor 
applies  this  discovery,  in  the  form  of  en  inven- 
tion, to  some  '  useful  purpose  ;  and  then  a  manu- 
facturer or  man  of  business  brings  it  into 
general  use,  and  employs  workmen  or  servants  to 
assist  him.  In  some  cases,  however,  the  dis- 
covery of  a  new  truth  in  scienoe,  ita  application 
by  invention,  and  its  practical  carrying  ont,  are 
all  effected  by  the  same  individual. 

The  following  examples  will  illostrate  the 
foregoing  observation : — The  discoveries  of 
voltaic  electricity,  electro-magnetism,  and  mag- 
neto-electricity, by  Volta,  Oersted,  and  Faraday, 
led  to  the  invention  of  electric  telegraphy  by 
Wbeatstone  and  others,  and  to  the  grant  manu- 
factures of  telegraph  oablcs  and  telegraph  wire, 
and  of  the  materials  required  for  them.  The 
value  of  the  cargo  of  the  Great  Eastern  alone  in 
the  present  Bombay  telegraph  expedition  is  cal- 
culated nt  three  millions  of  pounds  sterling.  It 
also  led  to  the  employment  of  thousands  of 
operators  to  traoismit  the  telegraphic  me8sage!>, 
and  to  a  great  increase  of  our  commerce  in 
nearly  all  its  branches  by  the  more  rapid  means 
of  communication.  The  discovery  of  voltaic 
electricity  further  led  to  the  invention  of  electro- 
plating, and  to  the  employment  of  a  large 
number  of  persons  in  that  business.  The  nume- 
rous experimental  researches  on  specific  heat, 
latent  heat,  the  tension  of  vapours,  the  proper- 
lies  of  water,  the  mechanical  effect  of  heat,  &c., 
re^mlted  in  the  development  of  steam-engines  and 
railways,  and  the  almost  endless  employment  de- 
pending upon  their  construction  and  use.  About  a 
quarter  of  a  million  of  persons  are  employed  on  rail 
ways  alone  in  Great  Britain,  The  various  original 
investigations  on  the  chemical  effects  of  light  led  to 
the  invention  of  photography,  and^have  given  em- 
ployment to  thousands  of  persons  who  practise 
that  process,  or  manufacture,  and  prepare  the 
various  materials  and  articles  required  in  it.  The 
discovery  of  ohiorino  by  Scheele  led  to  the  inven- 
tion of  the  modern  processes  of  bleaching,  and  to 
various  improvements  in  the  dyeing  of  textile 
fabrics,  and  has  given  employment  to  a  very  nrgc 
number  of  our  Lancashire  operatives.  The  dis- 
covery of  chlorine  has  also  contributed  to  the 
employraeot  of  thousands  of  printers,  by  enabling 
Esparto  gi'iss  to   be  hloachcd   and  formed  int  j 

*  From  tiatuic. 


paper  for  the  use  of  our  daily  press.  The 
numerous  experimental  investigations  in  relation 
to  coal-gas  have  largely  ;,becn  the  means  of  ex- 
tending the  use  of  that  sabst&ncp,  and  of  increas- 
ing the  employment  of  workmen  and  others  coI^- 
nectedwith  its  manufacture.  The  diaoovory  •  I 
the  alkali  metals  by  Davy,  of  cyanide  of  potas- 
sium, of  nickel,  phosphorus,  the  common  acidp, 
and  a  multitude  of  other  substances,  has  led  to 
the  employment  of  a  whole  army  of  workmen  in 
the  conversion  of  those  substances  into  ariicloi 
of  utility. 

The  foregoing  examples  might  be  greatly  en- 
larged upon,  and  a  great  many  others  might  be 
selected  from  the  sciences  of  physics  and 
chemistry,  but  those  mentioned  will  suffice. 
There  is  not  a  force  of  nature,  nor  scarcely  a 
material  substance  that  we  employ,  which  has  not 
been  the  subject  of  several,  and  in  some  cases  of 
numerous  original  experimental  researches,  many 
of  which  have  resulted,  in  a  greater  or  less 
degree,  in  increasing  the  employment  for  work- 
men and  others. 

The  variety  and  extent  of  the  employments 
which  have  resulted  from   scientific  research  are 
so  great  that  they  ramify  in  some  form  or  other 
through  nearly  all  our  manufacturing,  artistic 
and  commercial  occnpations,  onr  social  relations, 
and  our  every-doy  fife  ;  and  those  employments 
have  become  of  such  common  occurrence  ^Caax.  we 
are  apt  scarcely  to  think  how  much  experimentil 
research  has  had  to  do  with  their  prodnetioa 
and  we  are  thus  led   to  undervalue  original  ex- 
perimental investigation  as  a  means  of  producing 
employment.      Persons    in    general   can    eaaly 
understand  that  an  acorn  planted  in  the  ground 
will,  in   the  course   of  time,   become    an  oak, 
because  it  is  a  palpable  and  visible  effect ;  but 
they  cannot  so  readily  perceive  that  the  abstract 
scientific  fact  discovered  by  experiment  to-day, 
will  probably  soon  become  an  invention  of  prac- 
tical  daily   use,  not  because  it  is  less  real,  but 
simply  because  it  is  a  phenomenon  less  evident  to 
the  senses,  and  requires  a  greater  exercise  of  in- 
tellect to  perceive  it. 

In  many  instances,  the  application  of  original 
experimental  science  in  new  inventions  has  super- 
seded,   and,  -  in   a    limited    sense,    dimimsbed, 
manual  labour,  but  ,it  has  in  such  cases  either 
snbititnted  more  intellectual  occupation  for  it,  or 
has  opened  np  new  sources  of  employment  to  a 
far  greater  extent  by  increasing  trade  and  maun* 
facture.    For  example,  the  number  of  waggoners 
and  horses  now  employed  to   collect  and  deliver 
all  the  goods  for  railways  is  much  greater  than 
the  whole  of  those  employed  for  conveying  the 
goods  of  the  country  beiore  railways  were  oou- 
btructed. 

The  capability  of  developing  increased  em- 
ployment by  the  means  proposed  is  immense,  and 
practically  unlimited,  because  scientific  discovery 
is  quite  in  its  infancy,  and  we  aro  at  present  only 
on  the  very  threshold  of  a  knowledge  of  the  forces 
of  nature  and  of  the  constitution  of  material  sub- 
stances; in  this  sense,  therefore,  cx)>erimental 
scientific  research  may  be  viewed  as  the  great 
fountain-head  of  employment  for  workmen. 

The  reason  why  original  experimental  science 
is  the  great  fountain-head  of  industry  in  manu- 
factures aud  trades  is,  tlat  it  is  only  by 
means  of  snch  research  that  we  can  become  ac- 
curately acquainted  with  the  forces  and-  sub- 
stances involved  in  manufactures,  and  be  enabled 
to  nso  them  to  the  greatest  advantage.  The 
intimate  connection  between  science  and  industry 
is  shown  by  the  fact  that  when  new  scientific 
discoveries  are  published  there  aro  numerous  in- 
ventors who  immediately  endeavour  to  apply 
them  to  useful  purposes,  and  men  of  business 
ready  to  carry  out  the  inventions  practically.' 

The  great  and  important  results  already  ob- 
tained by  the  cultivation  of  original  eiporimcntal 
research  show  that  it  is  a  uatioual  nei:cs8ity,  and 
naturally  suggests  the  idea,  can  \vc  not  by  a 
greater  degree  of  encouragement  of  such  research 
still  further  increase  employment  fur  working 
men,  and  still  fnrther  elevate  their  iutoUectoal 
condition  ? 

At  the  present  time  there  is  in  this  country  no 
recognised  payment  for  the  labours  of  scientific 
disco»cry,  and  no  provision  for  the  support  of 
men  who  investigate  science ;  any  person  is  at 
liberty  to  take  the  published  results  of  sciectifio 
men  from  the  transactions  of  the  Royal  Society, 
the  Caemioal  Society,  and  other  learned  bodies, 
and  employ  them  as  the  basis  of  inventions  and 
patents,  without  the  slightest  payment,  notwitb- 
staudiug  these  results  have  been  obtiuned  at  an 
immense  cost  of  study,  time,  aud  labour,  and  & 
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Urge  amiant  of  money.  I  do  not  mean  by  these 
reautrks  to  conclndo  that  sciootific  discoveries 
should  not,  on  pnbUcation,  become  at  onoe  public 
property,  bnt  that  some  means  of  support  Bhoald 
bs  proTJded  for  the  men  who  maks  them,  and 
thos  tbe  derelopment  of  employtBant  for  work- 
men b»  increased. 

£xp«rimental  seieotifl*  rewareb,  in  th*  atrictor 
senaa  of  fhe  words,  is  a  comparatively  modwn 
tbiag,  and  tliough  it  haa  existed  io  a  more  limiteA' 
degree  daring  mmy  centaries,  it  can  only  freely 
esiat  and  thrive  in  eiviliged  conntriM.  Even  at 
tba  preaent  ttBM,  in  conseqnance  of  tbe  peealiar 
nature  of  the  oooapation,  ita  hopelessness  as  a 
soorceof  eoaohiiBent  to  tbe  investigator,  the  great 
sklU  aad  extnm*  self-denial  required,  and^fre- 
qOBBtly  danger  inonrred  in  ita  pnrsnit,  and  the 
cooeeqnent  great  difficulty  of  achieving  suceeu  in 
it,  scarcely  one  person  in  oaa  n^os  ot  &• 
popnlation  of  En|>land  ^is  eschuivety  devoted  to 
it,  alOiongh  a  moeh  greater  prdportion  occupy  a 
small  amount  of  tbeir  time  in  its  advancement. 

The  extension  of  physical  aad  chemical  know- 
ledge by  means  of  experiments  and  ubsorvations 
isnationnl  work  :  it  benefit*  tbe  nation,  bnt  does 
not  pay  the  investigator.  Tbe  radons  seieatific 
nMff  who  discovered  thecblef  faets  and  prineiples 
of  aeience  upon  which  stoam-eagines,  electric 
telegraphs,  and  all  the  modem  applioatlons  of 
science  aie  based,  received  no  remuneration  for 
their  researches.  Tha  resnlts  of  purely  soiantiac 
inveaUgMieasaeB  genomlly  unialeabte,  because, 
injasd  of.  benefiting  a  single  manufaetarer  only, 
tb«y  benefit  the  whole  nation  ;  the  nation,  there- 
fore, being  the  gainer,  should  pay  and  provide 
for  those  who  make  such  researche!'.  And  when 
we  consider  that  in  this  conntry  npwarda  of  676 
millions  of  pounds  kive  been  ezpeudMl  in  tlM 
cnstraction  of  railw^s  aism»,aaA  imnMBsa  snaiB 
Ofoa  electric  telegraphs,  which  would  never  have 
been  expended  bnt  for  such  labours,  and  nearly 
all  of  which  have  given  employment  to  nnmber- 
less  workmen,  it  is  evident  that  the  magnitude 
an  nUiooal  character  of  the  results  would  folly 
jntt'fy  national  encouragement  of  original  ex- 
perimental reaeaich. 

Tbe  more  abstnict  an  experimental  investiga- 
tion is,  the  mere  important  and  widely  diffused 
are  its  practical  results.  Who  would  have 
thonght,  when  Oersted  in  his  original  abstract 
research  in  electro-magnetism  first  made  a 
magnetised  needle  more  by  the  infloence  of  an 
eleotrio  cnrrent,  that  his  labours  would  lead  to 
tbe  expenditure  of  many  millions  of  potuds  in 
the  laying  of  UAe-fttiyiha  all  over  the  earth,  and 
the  employment  of  many  thoiuands  of  persons  in 
their  eonstraotioo,  maintenance,  and  use  ?  And 
vrho  can  tell  hoir  many  similar  important  dis- 
coveries have  been  lost  to  the  nation,  and  [how 
moeb  of  the  present  deficiency  of  employment  for 
workman  has  arisen  in  consequence  of  experi- 
mental Boieatifio  investlgatsrs  not  having  been 
pa^  f  .ir  their  labours  ? 

At  present,  original  experiifiental  researches 
are  generally  made  by  teachers  of  science  who 
expend  a  portion  of  their  incomes  in  making  ex 
p^riments  and  observations  ;  bat  tbe  very  limited 
means  of  such  men  is  a  serians  loes  to  the  nation 
by  greatly  retarding  the  progress  of  discovery, 
and  consequently  aI<o  of  improvements  in  maon- 
factnres.  Many  of  the  experiments,  also,  neeea- 
s  irv  for  the  development  of  new  discoveries  are 
beyond  the  means  of  such  persons  at  present,  and 
cannot  be  made  without  the  command  of  greater 
wealth. 

If  England  ia  to  keep  pane  with  the  progress 
of  foreign  intellect  and  of  foreign  maoufactnre, 
and  keep  her  workmen  fully  employed,  there 
must  not  ouly  be  a  general  diffosion  of  scientific 
knowledge  throiighoat  this  conntry,  but  there 
most  also  be  naticmal  encouragement  of  original 
scientific  investigation. 

Has  it  been  wise  in  our  Governments  thus  to 
overlook  a  great  source  of  the  nation's  wealth, 
to  disregard  a  most  important  means  of  national 
economy,  to  neglect  the  great  fountain-head   of 
minstry  ?    Shall  we  allow  foreigners  to  snpplant 
us  in  manufactures,  and  shall  our  fellow-men 
continnitobe  driven  to  emigration  by  want  of 
employment  ?  or  shall  we  develop  for  them  new 
sources  of  labour  by   means  of  original  experi- 
mental  research?    It   needs  only   to  bring  the 
subject  fairly  and  effectually  before  the  attention 
of    our    present    enlightened    and     progressive 
Government,    to  ensure  its  careful  and  early 
consideration. 

The  neglect  of  original  experimental  science  in 
this  country  by  our  Qovemments  has  long  been 
noticed  by  scientifio  men  and  others,  and  a  sng- 


gestion  has  been  naadeto  the  BritinU  Aasoeiatkn 
by  Lieut.-Colonel  Strange,  to  found  "  Kadonal 
Colleges  of  Original  Besearoh,"  in  which  science 
should  be  investigiitad,  but  not  tangbt.  This 
would  be  one  way  of  supplying  the  WKnt ;  the 
faeds  for  stipportiog  soch  colleges  might  with 
propriety  be  obtaiMd  from  the  feee  paid  for 
patents,  beesnse  pateats  are  in  many  cases  baaed 
upon  the  pnbHahMl  resaitB  of  origiaal  experimen- 
tal researobes ;  other  wajv  of  simpiying  tbe  vrant 
might  also  b«  indicated.  Gbobox  Gobs. 


POPULAR     FOOD     ASTALTSIS.— 
COCOA.* 

rpHERE  is  probably  no  article  of  diet  with 
X  regard  to  tbe  origin  of  whioh  there  is  so 
nmeh  cc»fa*in»  in  the  popolariBind  aa  that  form- 
ing the  subject  of  oar  preaeni  aeficle.  Coooa  nuts 
and  ooeoa  nibs,  cocoa  nut  milk  and  cocoa  oil,  arc 
all  believed  to  be  derived  from  one  common  source. 
This  confusion  arises  principally  from  the  circum- 
stance, that  the  name  of  the  substance  which  we 
use  OS  a  beverage  should  really  be  spelt  cacao, 
and  is  as  totally  distinct  a  term,  when  so  written, 
from  cocoa,  as  tbe  twt>  plants  thus  confnsod  are 
from  each  other.  The  cocoa  nnts,  so  greedily 
devoured  ia  our  childhood,  om  naturel  or  in  the 
form  of  cocoa  nut  rock,  and  which,  in  adolee- 
cence,  we  knock  off  stick  son  tbe  Derby  day,  wfacn 
tbe  champagne  has  developed  our  deetmetive 
propensities,  are  the  pioduoa  of  tbe  cocoa  palm,  or 
Co<»$  nwifera: ;  while,  on  the  other  hand,  the 
cocoa  which  we  boH  for  breakfast  is  the  seed  of 
the  Cacao  tlieohroma,  a  dwarfish,  although  pretty 
ttvt,  and  verr  different  from  tbe  giuantic  piUm 
alCMdy  mentioned.  The  Cacao  theohrama  is  fonnd 
ehleflr  in  Sos^  Amerioa  and  in  the  West  Indies, 
bnl;  is  also  cuitivatsd  tosome  extent  in  the  Isle  of 
France,  itj  principle  coonnertial  varieties  being 
those  of  Trinadad,  Guayaquil  and  Bnhia.  It  bears 
a  fruit  not  unlike  a  melon,'in  the  soft  rose-coloured 
substance  of  which  the  oocoa  seeds  are  embedded. 
The  seeds  themselves  are  about  the  size  of  a  large 
almond,  but  somewhat  thioker,  and  not  so  regular 
Those    from    the  two   first-mentioned 


districts  are  covered  with  a  brown  and  bitter  husk, 
enclosing  a  somewhat  pasty  and  deep-coloured 
mass,  which  constitutes  tbe  useful  portion  ;  while 
the  seeds  from  Bahia,  on  the  other  hand,  are 
smaller,  lighter  in  colour,  and  have  in  the  interlur 
a  tinge  of  greenish  brown.  The  number  of  seeds 
in  the  cacao  fruit  varies  according  to  tbe  districts 
in  which  tbe  tree  ia  caltivateJ.  When  ripe,  the 
fruit  changes  from  green  to  yellow,  and  it  is  then 
gathered  and  opened  ;  anil  tbe  seeds  having  been 
taken  out,  arc  dried  in  the  sun,  or  are  subjected 
to  a  slight  fermentation,  by  burying  them  in  the 
earth,  before  being  dried. 

Coooa  ismanufactnred  fordomestic  use  in  various 
ways  : — 1.  The  seeds  are  very  gently  roasted  til! 
the  flavour  is  well  brought  out,  and,  after  being 
winnowed  from  the  husks,  are  broken  into  little 
pieces.  In  this  form  they  are  known  as  oocoa  nibs. 
2.  The  seeds,  having  been  roasted,  are  gronnd 
between  hot  rollers  into  a  paste,  and,  after  due 
admixture  with  starch  and  8ugar,tbe  paste  is  either 
desiccated  and  reduced  to  powder, — in  which  case 
it  is  called  "  soluble,"  "  homeopathic,"  "  diges- 
tive," or  any  other  attractive  name— or  it  is  dried 
in  masses,  forming  flake  and  rock  cocoas.  3.  Tbe 
roasted  and  winnowed  seeds  are  gronud  to  paste, 
sugar  and  seasonings  added,  and  cast  into  moulds, 
in  which  form  they  are  called  chocolate.  Dr. 
Johnston  states  that  the  separated  husks  are  largely 
imported  into  this  country  under  the  name  of 
"  miserable,"  and  lued  for  adulterating  common 
cocoas,  to  form  a  cheap  and  agreeable  beverage 
for  the  poorer  classes  !  The  composition  of  cocoa 
is  shown  by  the  following  analysis  by  Mitsoher- 
lioh  :— 

Theobromine 120 

Cacao  Red     S  ."lO 

Cacao  Batter 4000 

Gluten  ]5(I0 

Starch  1000 

Sugar  U'OO 

Cellulose       :,m 

Ash 350 

Moisture        5'(>0 

10000 

It  will  be  noticed  that  cocoa  possesses,  like  tea 
and  coffee,  an  active  nitrogenous  principle  called 
theobromine.  This  principle  resembles  theiue  or 
caffeine,  inasmuch  as  it  is  also  white,  offstolline, 
and  bitter  ;  bnt  it  contains  more  nitrogen  even 


than  these  snbstanoee,  and  is  consequently  ssore 
active.  All  that  has  been  said  abont  tbe  sus- 
taining and  other  properties  of  caffeine,  in  onr 
coffee  article,  may  be  considered  as  spplving  also 
to  tluobrominc.  Coc.m  likewise  contains  a  vola- 
tile oil,  similar  to  that  of  coffee  :  bat  it  differs 
from  the  latter  snbstaiuie  in  possessing  ia  a  high 
degree  fat  aad  glntcn,  both  of  which  tend  to  in- 
crease its  noerishing  pKperties.  The  fat,  com- 
monly railed  cocoa  butter,  may  be  extracted  from 
the  seeds  by  reducing  them  to  a  pul  p,  and  squeez- 
ing them  between  twoJieated  metriKc  plates,. 
when  tbe  fat  melts  and  is  pressed  out.  It  is  of  tbe 
consistenea  of  suet,  white  and  Bemi-tMtiiaparent,. 
and  melts  at  30"  centignide.  It  is  principally 
stearin  witb  a  little  olein,  and  boj  »  peenliarly 
agreeable  twte  and  odour. 

From  all  this  it  is  evident  that  cocoa  is  an  ex- 
ceedingly aeinriiibing,  but,  at  the  sane  time,  a 
very  rich  MUtule  of  food.  Dr.  JolnstoB,  with- 
good  reassa,  compares  it  to  milk,  nfiMom  : — 

Cocoa.  Mift  (dried) 

Ffttwbntter    ...     51  ...  4* 

Caaein or  gluten...    21  ...   SS- 

Sugar  or  starch...    22  ...    37 

Ash  ...      4  ...     4 

Tbwbromiae    ...     2  ...     0 

.100  100 

But  coeoa  being  richer  in  fat  than  milk,  aixf^ 
conseqneitdy,  more  indlgeslible,  stmie  sanitar}- 
authoritiae-are  prepared  to  approve  of  its  dilu- 
tion, byiaeansof  starch  and  other  such  substances.. 
This  is,  however,  sometimes  pushBdto  an  extreme 
extent,  aad  Dr.  Kormandy  says  :  "  tTufortunirtely, 
however,  many  of  the  preparations  of  the  coooa 
nut  sold  nnder  tbe  names  of  cboeolate,  of  oocoa 
flake?,  aad  of  chocolate  powder,  oonsiat  of  a  most 
disgn'inf^ixtnre  of  bad  or  musigr  ooeoa  nnts.. 
with  their  shells,  coarse  sugar  of  the  very  lowest 
quality,  gronnd  with  pntato  starch,  oM  sea  biscuits, 
coarse  brsnay  flonr,  animal  fat  (generally  tallow, 
oroven  grea«s).  I  have  known  oocoa  powder 
made  of  potato  starch,  moistened  with  a  deooetiOD 
of  oocoa  nut  shells,  and  sweetened  TVtth  treacle  ;. 
andchocolnte  made  of  tbe  same  materials,  with 
the  additions  of  tallow  and  ochre.  I  have  also 
met  with  chocolate  in  which  brick-dust  orrcd  ochre 
had  been  introduced  to  the  extent  of  12  per  cent.  ; 
another  sample  contained  22  percent,  of  peroxide 
of  iron,  the  rest  being  starch,  cocoa  nuts  with  their 
shells,  and  tallon'.  Messrs.  Jules  Gamier  and 
Horel  assert  that  cinnabar  and  red  lead  have  been 
in  certain  samples  of  chocolate,  and  that  serionft 
accidents  have  been  caused  by  that  diabolical 
adulteration.  Genuine  chocolate  is  of  a  dark  brown 
colonr ;  that  which  has  been  adulterated  is  gene- 
rally redder,  though  this  brighter  hue  is  sometimes 
given  to  excellent  chocolate,  especially  in  Spain, 
by  means  of  a  little  annato.  This  addition  is  un- 
objectionable provided  the  annate  is  pure,  which, 
however,  is  not  always  the  ca.=o."  Out  of  sixty- 
eight  samples  examined  by  tbe  Lancet  commission ,. 
thirty-nine  were  found  to  contain  forra^inoa^^ 
earths. 

(To  be  e&»tinued.) 


*  By  J.  MOTEa,  Fb,D.,  in  tbe  Food  Journal. 


STOOZWELL'S     IMPROVED     COMBINA- 
TION TOOL. 

THIS  is  one  of  the  numerous  family  of  tools  de- 
signed to  economise  space  and  material,  by 
making  the  parts  applicable  to  various  uses.  It 
is  a  combination  of  a  tack  hammer,  square,  rule,, 
screw  driver,  claw,  marking  awl,  chisel,  gimlct,^ 
can  opener,  compasses,  and  washer  cutter. 

The  nose  of  tbe  hammer  is  made  flat  on  the 
bottom,  and  set  at  right  angles  with  the  shank 
A.  The  shank  is-  made  of  steel,  and  divided 
into  inches  and  eighths  of  an  inch.  This 
construction  gives  the  square  and  tbe  rule.  On 
one  side  of  the  hammer  head  is  a  point  B,  and  a- 
similar  point  is  mode  on  the  head  of  the  milled 
set  screw  C.  By  loosening  this  screw,  the; 
shank  A  may  be  drawn  out  or  thrust  in  to  ad- 
just these  points  to  different  distances,  so  that 
circles  of  various  sizes  can  be  marked  out  with 
them,  as  with  compasses. 

On  tbe  opposite  side  of  the  hesid  is'a  pointed 
hook  D,  which,  in  connection  with  tbe  blade  K 
forms  the  can  opener.  The  pointed  hook  is 
thrust  through  the  tic  plate,  as  near  as  may  be 
to  the  centre  of  the  top  of  the  can,  and  the 
blade  E  being  pressed  down  through  tbe  tin,  a 
sweep  of  the  handle  cuts  out  a  circular  diso, 
through  which  the  contents  may  be  taken  out. 

The  end  of  the  shank  A  op{>osite  tbe  hammer 
head,  is  formed  into  a  screw  driver.     Loosenin  g- 
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the  sel  screw  C  allonri  the  shaak  to  be  taken 
out  of  the  handle,  when  the  chisel  and  gimlet  £ 
may  be  takon  out.  Wlien  either  the  ohisel  or 
gimlet  are  required  to  be  uied,  thoy  may  be 
placed  ill  thi!  Imailla  and  held  by  the  set  aorew 
C;  aa  the  ahank  A  is  held  when  the  hammer  is 
uaed.  0-  represents  the  clav,  which  has  at  the 
opposite  end  a  marking  awl.  This  can  alao  be 
used  by  fiziog  it  in  the  handle  with  the  set 
screw.  By  turning  the  handle  so  the  knife 
will  be  on  the  same  side  as  the  point,  or  hammer; 
it  can  be  used  aa  a  washer  cutter  for  pump 
Talres,  waggons,  etc. 

Patent  allowed,  through  the  Seiet  ifia 
American  Patent  Agency,  April,  t-o  O.  W.  Sock- 
veil,  inTentor,  jS'at<mez,  Miis.,  U.S. 


BORINa  INSECTS. 


MANY  of  the  lower  forms  of  animal  life  pos- 
aess  powers  of  boring  which,  considering 
the  sort  materials  of  which  they  are  made,  seem 
Tery  surprising.  "It  is  bard  for  us  tounderataud," 
says  the  Siienlific  American,  "  how  such 
animals  are  naturally  provided  with  tools 
ailequato  in  some  cases  for  penetrating  into  the 
deniujt  timber,  or  in  others  crea  into  the  solid 
rock." 

The  illustration  represents  the  operationsof  the 
wood  boring  I>eetl9.  The  insect  when  about  to 
deposit  her  eggs,  selects  a  tree  of  suitable  size, 
and  comm'.-nues  hT  operations  on  the  bark.  At 
the  bittom  of  the  illustration  will  be  observed  a 
small  inclined  hoe,  and  at  the  end  of  this  a  beetle 
is  to  be  seen  ;  this  is  the  little  architect  who,  by 
the  joint  exeniims  of  herself  and  her  progeny, 
has  so  wonderfully  penetrated  the  tree  in  every 
direction.  Another  hole,  mnning  horizontally 
across,  will  likewise  be  seen  at  the  right  of  the 
figure,  and  in  the  end  of  this  another  beetle 
mar  be  seen  similarly  engaged.  AVhen  the  exer- 
tions iif  the  insect  have  prepared  a  su&ioieutly 
large  bole,  she  then  oommencea  to  lay  her  eggs. 


OrERATIONS  OF  THE  WOOD-BORING  BEETLE. 


But  before  proceeding  lo  this  snbject,  let  us  jnst 
dwell  for  a  moment  upon  the  magnitude  of  the 
work  she  has  accomplished. 

The  hole  bored  into  the  heart  of  silid  wood  is 
about  fourteen  or  fifteen  times  longer  than  the 
body  of  the  beetle,  and  the  animal  must,  by  the 
help  of  its  jaws,  tear  awny  and  remove  a  bulk  of 
timber  more  than  twenty  times  its  own  balk.  We 
shall  gain  some  idea  of  the  amount  of  labour 
necessary  for  this,  by  considering  what  would  be 
the  corresponding  work  that  should  be  executed 
by  a  man,  were  he  to  be  equally  adapted  with 
the  beetle  for  this  kind  of  work.  He  would 
have  in  a  few  dayj  to  bore  into  a  moss  of  solid 
timber  a  cylindrical  hole,  about  eighty  or  ninety 
feet  long,  and  about  three  feet  in  diameter. 

The  central  part  of  the  illustration  shows 
another  stage  in  the  history  of  these  tunnelling 
operations.  We  will  suppose  that  a  beetle  has 
finished  the  hole  of  wnich  the  two  already  de- 
scribed are  the  commencement.  All  along  each 
of  these  will  be  seen  little  white  spots;  these  re- 
present the  eggs  which  she  lays  as  she  proceeds. 
The  long  linn  in  the  centre  of  the  figure  repre- 
sents a  part  of  the  completed  hole,  along  the  sides 
of  which  the  eggs  are  laid. 

When  the  osgs  of  the  beetle  are  batched,  the 
little  animal  that  comes  from  them  is  at  that 
Htage  of  its  existence  utterly  unlike  its  parents. 
It  is  at  first  a  little  grub  without  legs,  and  quite 
as  nnlike  a  beetle  as  an  earth-worm  is  unlike  a 
house-fly;  this  is  called  the  larva  condition  of  the 
beetle;  and  it  i«  equally  true  of  every  other  in- 
sect, that  in  the  early  stages  of  its  existence  it  is 
utterly  unlike  in  appearance,  in  food,  and  habits, 
to  the  parents  from  which  it  has  sprnng.  Thna 
the  dragon-fiy,  with  which  we  are  all  so  familiar, 
and  which  is  such  an  ornament  to  our  streams, 
was,  when  young,  an  unattractive  and  somewhat 
feruclau9-lookinggrub,wbolly  resident  in  thewater, 
over  which,  when  mature,  it  skims,  but  which  it 
never  tonche?.  The  food,  too,  of  the  larva  of  the 
dragon-fly  is  quite  different  from  that  of  the 
mature  insect. 

This  being  understood,  we  shall  not  be  sur- 
prised to  fin  j  that  when  the  eggi  of  the  beetle  we 
nre  describing  are  hatched,  the  young  that  come 
from  them  arc  quite  unlike  their  parents.  They 
are  small  white  srubs,  rattier  uninteresting  in 
appearance,  but  endowed  with  a  most  tremendous 
appetite  and  vast  powers  of  digesiiun.  The 
food  which  supports  the  little  grub  is  the  solid 
wood  of  l^a  tree  itself.  It  wiU  be  remembered 
that  each  egg  was  deposited  on  the  side  of  the 
hole,  and  there  it  remains  attached  until  it  is 
matched;  thus  the  little  creature  finds,  the  mo- 


ment it  becomes  conscioos  of  its  existence,  the 
food  which  nature  intended  for  it  surrounding 
it  in  boundless  profusion.  At  onoe  it  commences 
to  eat  the  wood  that  is  under  it,  and  thus  it 
speedily  excavates  for  itself  a  little  hole,  the 
bottom  of  which  gradually  deepens  as  the  insect 
proceeds.  Its  brothers  and  sisters,  Ukewisa 
hatched  abont  the  aame  time,  commauoe  each  to 
eat  their  small  hole,  and  thus  from  the  main 
tunnel  a  number  of  small  holes  grxJniiflr  extend 
tliroogh  the  trunk,  all  oommenoing,  of  course, 
from  the  bole  originally  made  by  ths  parent  in- 
sect. 

Now,  as  the  little  grubs  progress  onwards,  they 
at  the  same  time  grow  in  size,  and  their  appetite 
consequeatly  increasing,  the  hole  gets  gradually 
larger,  and  this  is,  of  course,  also  necessary  to 
allow  for  their  increased  dimensions.  Oradually 
they  proceed  farther  and  farther  from  the  centre, 
nnd  approach  nearer  and  nearer  to  the  outside  nf 
the  tree ;  but  just  before  they  finally  emerge, 
when  they  are  jnst  beneath  the  bark,  a  curious 
change  comes  over  them.  They  have  now  grown 
to  be  as  large  as  their  parent,  but  still  they  arc 
grubs  ;  they  have  not  donned  the  lega  and  wings 
which  are  necessary  for  the  perfect  beetle,  but  the 
tree  which  has  housed  and  fed  them  in  their  in- 
fancy itill  affords  them  shelter  till  their  final 
development.  As  they  get  near  the  bark  they 
cease  to  eat,  and  fall  into  an  inert  condition ;  but 
all  this  time  a  wonderful  change  is  taking  place 
within  their  bodies — they  cost  off  their  skin  and 
are  transformed  into  perfect  beetles.  Speedily 
they  emerge  from  the  tree  to  find  thamselvea  in  a 
new  and  wondrous  world,  and  to  use  and  enjoy 
those  powers  of  flight  which  they  have  so  recently 
and  so  curiously  acquired.  Truly  this  is  a  very 
astonishing  history ;  we  have  seen  one  beetle 
boring  into  a  tree,  we  see  a  hundred  emerge  from 
it ;  the  solid  substance  of  the  trunk  has  afforded 
uonrisbment  to  the  numerous  offspring.  There 
is  no  more  interesting  dep  irtment  of  natural  his- 
tory thau  that  which  treats  of  the  habitations  of 
insects  ;  and  there  is,  perhaps,  hardly  any  insect 
more  interesting  in  this  respect  than  this  wood  • 
boring  beetle. 


MECHANICAL  MOVEMENTS.* 

{Continued  from  page  148.) 

^p.  Continuous  rotary  motion  of  the  cam 
I  Ua  gives  a  reciprocating  rectilinear  motion 
to  the  bar.  The  cam  is  of  equal  diameter  in 
every  direction  measured  across  its  centre. 

*  Kxlracted  from  a  compllatioa  by  Mr.  U.  J.  Brown, 
Kdltor  of  the  American  Artium.       _ 
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MECHAMICAL  HOVEMBNTS. 


77.  Col.  Colt's  invention  for  obtaining  the  move- 
ment of  the  cylinder  of  a  nvolviog  fire-arm  by  the 
aot  of  cocking  the  hammer.  As  the  hammer  is 
dnwn  back  to  cock  it,  the  dog  e  attasbed  to  the 
tumbler,  acta  on  the  ratchet  b  on  the  bacic  of  the 
cylinder.  The  dog  is  held  up  to  the  ratchet  by 
a  spring  e. 

78.  0.  B.  Otis's  safety-stop  for  the  platform 
of  a  hoisting  apparatus.  A  are  the  stationary  up- 
rights, and  B  i3  the  upper  part  of  the  platform 
working  between  them.  The  rope  a  by  which  the 
platform  is  hoisted,  is  attached  by  a  pin  b,  and 
a^og  e,  and  the  pin  is  connected  by  two  dbow 
Jerers  with  two  pawls  d,  which  work  in  ratchets 
secured  to  the  liprights  A.  The  weight  of  the 
platform  and   the  tension  of  the  rope  keep  the 

pawls  out  of  gear  from  the  ratchetb  in  hoisting 
or  lowering  the  platform,  but  in  case  of  the 
breakage  of  rope,  the  spring  c  presses  down  the 
pin  b,  and  the  attached  ends  of  the  levers,  and  so 
presses  the  pawls  into  the  ratchets  and  stops  the 
descent  of  the  platform. 

79.  Crank  and  slotted  cross-head,  with  Clay- 
ton's sliding  journal-box  applied  to  the  crank- 
vrrist.  The  box  consists  of  two  taper  lining 
pieces  and  two  taper  gibs  adjustable  by  screws, 
which  serve  at  the  same  time  to  tighten  the  box 
on  the  wrist  and  to  set  it  ont  to  £e  slot  in  the 
cross-head  as  the  box  and  wrist  wear. 

80.  A  mode  of  working  a  windlass.  By  the 
alternating  motion  of  the  long  hand-lever  to  the 
right,  motion  is  commaaicated  to  the  short  lever, 
the  end  of  which  is  in  immediate  contact  with 
the  rim  of  the  wheel.  The  short  lever  has  a 
very  limited  motion  npon  a  pin,  which  is  fixed 
in  a  block  of  cast  iron,  which  is  made  with  two 
jawg,  each  having  a  flange  projecting  inward  in 
contact  with  the  inner  suface  of  the  rim  of  the 
wheel.  By  (he  npward  motion  of  the  outward 
end  of  the  short  lever,  the  rim  of  the  wheel  is 
jammed  between  the  end  of  the  lever  and  the 
flanges  of  the  block,  so  as  to  cause  friction  suffi- 
cient to  turn  the  wheel  by  the  further  npward 
movement  of  the  lever.  The  backward  move- 
ment of  the  wheel  is  prevented  by  a  common 
ratchet-nheel  and  pawls  ;  as  the  short  lever  is 
pushed  down  it  frees  the  wheel  and  slides  freely 
over  it. 

61.  The  revolution  of  the  disc  causes  the 
lever  at  the  right  to  vibrate  by  the  pin  moving 
in  (be  groove  in  the  face  of  the  disc.  ' 

82.  By  the  revolution  of  the  disc  in  which  Is 
fixed  a  pin  working  in  a  slot  in  the  npright  bar 
which  turns  on  a  centre  near  the  bottom,  both 
ends  of  the  bar  are  made  to  traverse,  the  toothed 
sector  producing  alternate  rectilinear  motion  in 
the  horizontal  bur  at  the  bottom,  and  also  alter- 
nate perpendicnlar  motion  of  the  weight. 

83.  By  a  vibratory  motion  of  the  hmdle,  motion 


is  communicated  by  the  pinion  to  the  raoks.  This 
is  used  in  working  small  air  pumps  for  scientific 
experiments. 

84.  Represents  a  feeding  apparatus  for  the  bed 
of  a  sawing  machine.  By  the  revolution  of  the 
crank  at  the  lower  part  of  the  figure,  alternative 
motion  is  ommnnioated  to  the  horizontal  arm  of 
the  bell-orank  lever  whose  fulcrum  is  at  a,  near 
the  top  left-hand  comer  of  the  figure.  By  this 
means  motion  is  communicated  to  the  catch  at- 
tached to  the  ver^cal  arm  of  the  lever,  and  the 
said  catch  communicates  motion  to  tlie  ratchet- 
wheel,  upon  the  shaft  of  which  ins  toothed  pinion 
working  in  the  rack  attached  to  the  side  of  the 
carriage.  The  feed  is  varied  by  a  screw  in  the 
bell-oraok  lever. 

85.  Is  the  movable  head  of  a  turning  lathe.  By 
turning  the  wheel  to  the  right,  motion  is  commu- 
nicated to  ihe  screw,  producing  rectilinear  motion 
of  the  spindle  in  the  end  of  which  the  centre  is 
fixed. 

8ti.  Toe  and  lifter  for  working  puppet  valves 
in  steam  engines.  Tbe  curved  toe  on  the  rock- 
shaft  operates  on  the  lifter  attached  to  the  lifting 
rod  to  raise  tbe  valve. 

87.  Pickering's  governor.  The  balls  are  at- 
tached to  springs  tne  upper  end  of  eaoh  of  which 
is  attached  to  a  ooU  ur  on  the  sliding  sleeve. 
The  springs  yield  in  a  proper  degree  to  the  oen- 
trifngal  force  of  the  balls,  and  rnise  the  sleeve  ; 
and  as  the  centrifugal  force  diminishes,  they 
draw  the  balls  towards  the  spindle  and  depress 
the  sleeve. 

88  and  89.  The  former  is  whst  is  termed  a  re- 
coil, and  the  latter  a  repote  or  dead  beat  escape- 
ment for  olocks.  The  same  letters  of  .reference 
indicate  like  parts  in  both.  The  anchor  H  L 
K  is  caused  by  the  oscillation  of  the  pendulum, 
to  vibrate  upon  the  axis  a.  Between  the  two  ex- 
tremities, or  pallets  U  K,  is  placed  the  escape- 
wheel  A,  the  teeth  of  which  come  alternately 
against  tbe  outer  surface  of  the  pallet  K,  and 
inner  surface  of  pallet  H.  In  289  these  surfaces 
are  cut  to  a  curve  coacentrio  to  the  axis  a  ;  con- 
sequently, during  the  time  one  of  the  teeth  is 
against  the  pallet,  the  wheel  remains  perfectly 
at  rest.  Henoe  tbe  name  repote  or  dead-beai. 
In  288  the  surfaces  are  of  a  different  form,  not 
necesiary  to  explain,  as  it  can  be  nnderstood  that 
any  form  not  concentric  with  tbe  axis  a,  must 
prodnoe  a  slight  recoil  of  the  wheel  during  the 
escape  of  tbe  tsoth,  and  henoe  the  term  recoil  es- 
capement. On  the  pallets  leaving  teeth,  at  eaoh 
oscillation  of  the  pendulum,  tbe  extremities  of 
teeth  slide  along  the  surfaces  c,  e,  and  d,  b,  and 
give  suffioieal  impulse  to  pendulum. 

90.  Another  kind  of  pendulum  escapement. 
(To  be  eontinved.) 


ON  THE  RELATIONS  BETWEEN  BODY 
AND  MIND.* 

LSOTUBB    I. 

GENTLEMEN,— The  relations  of  mind  and 
bod^  in  health  and  in  disease  I  have  chosen 
as  the  subject  of  these  lectures,  not  with  the  hope 
of  doing  fall  jnstioe  to  so  complex  and  difiicult 
an  inquiry,  but  becanse  it  has  for  some  time  been 
my  special  work,  and  there  was  no  other  subject 
on  which  I  should  have  felt  myself  equally  jus'i- 
fied  in  addressing  yon.  No  one  can  be  more 
deeply  sensible  than  J  am  how  little  we  do  know 
Hceoratcly  of  the  bodily  conditions  of  onr  mental 
functions,  and  how  much  of  that  which  we  think 
we  know  is  vague,  uncertain,  and  fluctuating. 
But  the  time  has  Come  when  tbe  immediate  btisi- 
ness  which  lies  before  anyone  who  would  advance 
our  knowledge  of  mind  unquestionably  is  a  close 
and  searching  scrutiny  of  the  bodily  conditions  of 
its  manifestations  in  health  and  disease.  It  is 
most  necessary  now  to  make  use  of  the  results  of 
the  study  of  mind  in  health  to  light  and  guide 
onr  researches  into  its  morbid  phenomena,  and  in 
like  manner  to  bring  tbe  instructive  instances 
presented  by  unsound  mind  to  bear  upon  the  in- 
terpretation of  its  healthy  functions.  The  phv- 
■iology  and  the  pathology  of  mind  are  two 
branches  of  one  science  ;  and  he  who  studies  the 
one  must,  if  be  would  work  wisely  and  well, 
study  the  oUier  also.  My  aim  will  be  to  promote 
the  reconciliation  between  them,  an*",  in  doing  so 
I  shall  embrace  the  occasion  whenever  it  ofibrs 
itself,  to  indicate  tho  principles  which  should 
guide  onr  efforts  for  what  most  alwavs  be  the 
highest  object  of  medicil  science  and  art, — tho 
production  and  preservation  of  a  sound  mind  in 
a  sonnd  body.  Actually  to  accomplish  much  of 
this  purpose  will  not  lie  in  my  power,  but  I  may 
bring  together  fragmentary  observations,  point 
ont  the  bearing  of  them  on  one  another  and  on 
received  opinions,  thns  unfold  their  meaning,  and 
mark  broadly  the  lines  which  future  research 
mnst  take. 

Within  the  memory  of  men  now  living  insanitr 
was  snch  a  special  study,  and  its  treatment  such 
a  special  art,  that  it  stood  quite  apart  from 
general  medicine  in  a  mysterious  and  mischie- 
vous isolation  ;  owing  little  or  nothing  to  tbe 
results  of  progress  in  other  branches  of  medicine, 
and  contribntiog  nothing  to  their  progress.  The 
reason  of  this  it  is  not  hard  to  discover.  The 
habit  of  viewing  mind  as  an  intangible  entity, 
the  notion  of  it  as  an  incorporeal  essence,  which 
science  inherited  from  theology,  prevented  men 


•  Two  leeturei  delivered  at  the  Royal  College  nt 
Pbyslclani  in  1870.  Bv  BEsaT  Uadoslev,  M.D., 
F.K.C.P.,  Professor  of  Hedieal  JxrUprudee*  *la  Uni- 
versity College,  liondoB. 
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from  snbjecting  its  phenomena  to  the  same 
method  of  investigation  as  other  natural  pheno- 
mena; its  disorders  were  (bonght  to  be  an  in- 
comprafaenriUe  affliction,  dne  to  the  presence  of 
an  evil  spirit  in  the  sufferer,  or  to  the  eoslave- 
mcnt  of  tih«  son!  by  gin,  or  to  anything  but  their 
tme  causa — bodily  disease.  Consequently,  the 
treatment  of  Ilia  insane  was  not  in  the  hands  of 
iotelligent  physicians,  bat  was  given  up  to  coavsa 
and  ignoruit  gaolers,  whose  savage  cmelties  will 
for  all  time  to  come  be  a  great  and  ngly  blot 
upon  the  enHghtenment  of  t^e  age  which  tole- 
rated them. 

Matters  are  happily  ohanged  now.  On  all 
hands  it  is  admitted  that  the  manifestations  of 
mind  take  place  through  the  nervous  system ; 
and  that  its  derangements  are  the  result  of 
nerrons  disease,  amenable  to  the  same  method 
of  irivestigaUoA  as  otilar  nervous  diseases.  In- 
sanity bea  accordingly  become  a  strictly  medical 
stndy,  and  its  treatment  a  branch  of  medioal 
practice.  Still  it  is  all  too  trna  thai,  notwith- 
standing we  know  mnch,  and  are  day  by  ilay 
learning  more,  of  the  physiology  of  the  nervoas 
system,  wa  are  only  on  the  threshold  of  the  study 
of  it  as  an  instrument  subserving  mental  func- 
tion. We  know  little  mora  positively  than  that 
it  has  such  function ;  we  know  nothing  whatever 
of  the  physics  and  of  the  chemistry  of  thought. 
The  conception  of  mind  as  a  mysterious  entity, 
different  essentially  from,  and  vastly  superior  to, 
the  body  which  it  inhabits  and  uses  as  ita  earthly 
tenement,  bat  from  which  its  noblest  aspirations 
are  to  get  free,  still  works  openly  or  in  a  latent 
way  to  obstruct  the  study  of  its  funotions  by  the 
methods  of  physical  research.  Without  speoult- 
ting  at  aU  concerning  the  natnre  of  mind — 
which,  let  me  distinctly  declare  at  the  outset, 
is  a  question  which  science  cannot  touch, 
and  I  do  not  dream  of  attempting  to  touch, — I 
do  not  shrink  fron  saying  tiiat  we  shall  make  no 
progress  towards  a  mental  science  if  we  begin  by 
depreciating  the  body,  not  by  disdaining  it,  as 
metaphysicians,  religions  ascetics,  and  maniacs 
have  done,  but  by  labouring  in  an  earnest  and 
inquiring  spirit  to  understand  it,  shall  we  make 
any  step  forward  ;  and  when  we  have  fully  com- 
prehended its  functions,  when  we  know  how  to 
estimate  fitly  this  highest,  most  complex,  and 
wonderful  achievement  of  organised  skill,  it  will 
be  quite  time,  if  there  be  then  any  inclination  to 
look  down  upon  it  with  ooBtempt. 

The  truth  is  that  in  inquiries  concerning  mind, 
as  was  once  the  case  in  speffnlations  concerning 
other  natural  phenemena  or  forces,  it  has  been 
the  practice,  to  begin  where  the  inquiry  should 
have  ended.  Just  ns  the  laws  of  physical  actions 
were  evoked  out  of  the  depths  of'  human  con- 
sciousness, and  the  relations  of  bodies  to  one 
another  attributed  to  sympathies  and  antipathies, 
attractions  and  abhorrences,  iostaad  of  being  ac- 
quired by  patient  observation  and  careful  gene- 
ralisation, so  has  a  fabric  of  mental  philosophy 
been  reared  in  the  doubtful  revelations  of  seU- 
conscionsness,  in  entire  disregard  of  the  more 
tedious  and  Jess  attractive  duty  of  observation  of 
facts,  and  induction  from  thorn.  Surely  it  is 
time  we  put  seriously  to  ourselves  the  question 
whether  the  inductive  method,  which  has  proved 
its  worth  by  its  abundant  fruitfnlness  wherever 
it  has  been  faithfully  applied,  should  not  be  as 
rigidly  used  in  the  investigation  of  mind  as  in 
the  investigation  of  other  natural  phenomena.  If 
BO,  wo  ought  certainly  to  begin  our  inquiry  with 
the  observation  of  the  simplest  instances — with 
its  phyBiological  manifestations  in  animulsl  in 
children,  in  idiots,  in  savages,  mounting  by 
degrees  to  the  highest  and  most  recondite  facts 
of  consciousness,  the  interpretation  or  the  mis- 
Intorpretation  of  which  constitutes  what  has 
hitherto  claimed  to  be  mental  philosophy.  The 
inductions  which  wo  get  by  observing  the  simple 
may  be  used  with  success  to  disentangle  the  phe- 
nomena of  the  complex  ;  but  the  endeavour  to 
apply  the  complex  and  obscure  to  the  interpreta- 
tion of  the  simple  is  sure  to  end  in  confusion  and 
error.  The  higher  mental  faculties  are  formed 
by  evolution  from  the  more  simple  and  elemen- 
tary, just  at  the  more  special  and  complex  struc- 
ture proceeds  from  the  more  simple  and  general ; 
and  in  the  one  case  as  in  the  other  wo  must,  if 
Wd  would  truly  learn,  follow  the  order  of  de- 
velopment Not  that  it  is  within  my  present 
purpose  to  trace  the  plan  of  development  of  our 
mental  facnlties,  but  the  facts  and  arguments 
which  1  shall  bring  forward  will  prove  bow  vain 
and  futile  it  is  to  strive  to  rear  a  sound  fabric  of 
mental  science  on  any  other  foundation. 

To  begin  the  study  of  mind,  tlieo,  with  the 


observation  of  its  hnmblest  bodily  raanifustations, 
is  a  strictly  scientific  method.  When  we  come 
to  inquire  what  these  are,  it  is  far  from  easy  to 
fix  the  point  at  which  mental  fnoct'ons  begin. 
Without  donbt,  most  of  the  actions  of  man,  and 
many  of  those  of  the  higher  animals,  do  °vince 
the  operation  of  mind,  but  whereabouts  in  the 
animal  kingdom  it  first  appears,  and  what  part 
it  has  in  the  lower  nerve  functions  of  man,  are 
questions  not  easily  answered.  The  more  closely 
the  matter  is  looked  into,  the  more  clearly  it 
appears  that  we  habitually  embrace  in  our  con- 
ception of  mind  different  nervous  fanotions,  some 
of  which  proceed  from  different  nerve-centres, 
and  the  more  necessary  it  becomes  to  analyse 
these  functions,  to  separate  the  more  simple  and 
elementary,  and  to  discover  in  the  concrete  as 
mnch  as  possible  of  the  meaning  of  the  abstrac- 
tion. Is  the  brain  the  exclusive  organ  of  mind  ? 
If  it  be  so,  to  what  category  of  functions  shall 
we  refor  the  reflex  aots  of  tha  spinal  cord,  which 
take  place  independently  of  the  brain,  and  which 
often  achieve  as  definite  an  end,  and  seem  to  dis- 
plojF  OS  intelligent  an  aim,  as  any  conscious  act  of 
volition  ?  It  Qseds  not  to  iUastEatiB  in  detail  the 
natnre  and  extent  of  reflex  aotien,  which  is 
familiar  enough,  but  I  may  select  a  striking 
example  in  order  to  serve  as  a  text  for  the  reflec- 
tions which  I  wish  to  bring  forward.  One 
simple  fact,  rightly  understood  and  truly  inter- 
preted, will  teach  as  much  as  a  thousand  facts 
of  the  same  kind,  but  th»  thonsond  must  have 
been  previously  observed  in  order  to  understand 
truly  the  one  ;  for  it  is  certainly  tme  that  to 
apprehend  the  full  meaning  of  common  thiog!>, 
it  IS  necessary  to  study  a  great  many  nncommon 
things.  This,  however,  has  been  done  in  this 
inntance  by  the  distinguisheil  physiologists  whose 
labours  have  flxed  on  a  tolerably  firm  basis  the 
doctrine  of  reflex  action  ;  we  may,  therefore,  take 
as  our  start'jig  point  the  accepted  results  of  Uieir 
labours. 

It  is  well  known  that  if  the  hind  foot  of  a  frog 
that  has  had  its  head  out  off  be  pinched,  it  is 
withdrawn  from  the  irritotion.  The  stimulus  to 
the  afferent  nerve  reaches  the  grey  matter  of  the 
spinal  cord,  and  sets  freo  a  force  wbicli  excites  to 
action  the  corresponding  motor  nerves  of  the 
same  side.  When  the  foot  is  pinched  more 
strongly,  the  force  liberated  by  the  stimulns 
passes  across  the  cord  to  the  motor  nerves  of  the 
opposite  side,  and  there  is  a  simultaneous  with- 
drawal of  both  limbs  ;  and  if  the  excitation  be 
stronger  still,  there  is  a  wider  irradiation  of  the 
effects  of  the  stimulus  in  the  grey  matter,  and  a 
movement  of  all  four  limbs  following,  the  frog 
jumping  away.  These  movements  of  the  deca- 
pitated frog,  which  it  is  plain  effect  the  deflnite 
purpose  of  getting  it  out  of  the  way  of  harm, 
we  believe  to  be  analogous  to  the  violent  cough- 
ing by  which  food  that  has  gone  the  wrong  way 
is  expelled  from  the  human  larynx,  or  to  the 
vomiting  by  which  offending  matter  is  ejected 
from  the  stomach.  Independently  of  conscious- 
ness and  of  will,  on  organism  plainly  has  the 
power — call  it  intelligence  or  call  it  what  we  will 
—ol  feeling  and  eschewing  what  is  hnrtfnl  to  it, 
OS  well  as  of  feeling  and  choosing  what  is  bene- 
ficial to  it. 

But  the  experiment  on  the  frog  may  be  made 
more  striking  and  instructive.  Touch  with 
acetic  acid  the  thigh  of  «.  decapitated  frog  over 
the  internal  condyle,  and  the  animal  rubs  it  off 
with  the  dorsal  surface  of  the  foot  of  the  same 
side  ;  cut  off  the  foot  and  apply  the  acid  to  the 
same  spot,  and  the  animal  tries  to  get  at  it  again 
with  ite  foot,  but  of  course,  having  lost  it,  cannot. 
After  some  fruitless  efforts,  therefore,  it  gives 
up  trying  in  that  way,  seems  restless,  as  though, 
says  Pfliiger,  it  was  seeking  seme  other  way  ; 
and  at  last  it  makes  nse  of  the  foot  of  the  other 
leg,  and  succeeds  in  rubbing  off  the  acid.  No- 
tably we  have  here  not  merely  contractions  of 
muscles,  but  combined  and  harmonised  oontta«- 
tions  in  dne  sequence  for  a  special  purpose. 
There  are  actions  that  have  all  the  appearance 
of  being  guided  by  intelligence  and  instigated  by 
will  in  an  animal  the  recognised  organ  of  whose 
intelligence  and  will  has  been  removed. 

fTo  be  continued.J 


VANADIUM. 


PROFESSOR  ROSCOE,  F.R.S.,  deUvered 
on  the  21st  of  April  last  a  lecture  on 
Vanadium,  before  the  Chemical  Society.  This 
metal,  he  said,  was  discovered  in  1830,  by  Sef- 
strom,  in  the  celebrated  Swedish  bar-iron  made 


from  the  Taberg  ore.  Seff.tr6m  ascSnained  some 
of  the  most  peculiar  characters  of  this  substance, 
proved  it  to  be  a  new  element,  and  prepared  some 
of  its  compounds  in  the  pure  state.  The  re- 
actions by  which  vanadium  can  be  separated  and 
distingnished  from  all  the  other  eleoMnts  are: — 
1st.  The  formation  of  a  soluble  sodium  vanadate 
when  the  vanadium  compoundA  are  fnse<l  with 
sodium  carbonate.  2ad.  The  formation  of  aa  in- 
soluble ammonium  vanadate  when  sal  ammoniac 
is  added  to  tha  solution  of  a  soluble  vanadate. 
3rd.  The  prodMrtton  of  a  splendid  bine  solntioa 
when  this  amiiaium  salt,  dissolved  in  hydro- 
chloric acid,  i»  warmed  with  reducing  agents, 
such  as  oxalic  acid. 

Sefstriioi,  not  halving  leisure  to  prosecute  tho 
full  examination  of  the  properties  of  the  new 
metal,  handed  over  his  preparatioas  to  Berzelius ; 
and  it  is  to  the  investigation*  of  the  great  Swede 
that  we  owe  almost  alt  our  aaqoaintance  with 
the  chemistry  of  vanadium. 

Since  Berselius's  time,  vanadium  has  beep  dis- 
covered in  many  minerals,  of  which  a  lesud  ore 
containing^  lead  vanadate,  and  cidltd  by  the 
mineralogists,  vanadinite,  is  the  most  important. 

la  1865  Professor  Roscoo  cams  into  possMsion 
of  a  plentiful  sonroe  of  vanadinm,  in  a  by-pro- 
duct obtained  in  the  preparation  of  cobait  from 
the  copper-bearing  beds  of  the  lower  Kenper 
Sandstone  of  the  Trias,  at  Alderley  Edge,  in 
Cheshire.  Following,  in  the  main,  the  process 
of  preparation  adopted  by  Sefstrom,  Professor 
Soscoe  obtained,  from  the  above-mentioned 
source,  several  pounds  oi  pure  ammoninm  vana- 
date, from  which  all  the  other  compounds  of 
vanadium  can  be  prepared. 

What,  now,  were  the  conclnsions  to  which 
Berzelius  arrived,  from  his  experiments  ooncem- 
ing  the  constitution  of  the  vanadium  compounds? 
He  assigned  to  its  three  oxides  the  formulae  VO, 
VOi,  and  VOj,  whilst  the  chloride  was  repre- 
sented by  VC1<.  The  atomic  weight  of  the  metal 
be  found  to  be  V  =  68-3. 

Some  years  afterwards.  Bammelsberg  observed 
that  vanadinite,  a  double  salt  of  lead-vanadate 
and  lead  chloride,  is  isomorphons  with  uiatito  and 
with  mimitesite,  the  fbrmer  oontaimng  phos- 
phoric, the  latter  arsenic  acid.  This  crystallo-' 
graphic  analogy  would  lead  ns  to  conelnde  that 
the  oxide  of  vanadium  in  the  vanadinite  has 
the  formula  VtOs,  agreeing  with  the  corresponding 
oxides  of  phosphoros  and  arsenic,  PgOs  and 
As30>  ;  but  the  unyielding  chemical  fact  of  Ber- 
selius  compel  us  to  view  the  oxide  in  question 
as  VO'.  It  was,  then,  evident  that  here  was 
either  an  exception  to  the  law  of  isomorphism, 
or  else  Berzelius's  views  were  ^roneoui. 

Professor  Roscoe,  in  order  to  endeavour  to- 
clear  np  this  question,  had  carefully  repeated 
Berzelius's  experiments,  and  he  found  them  con- 
firmed in  every  particular  ;  hut,  having  pursued 
the  subject  further  than  Berzelius,  he  had  suc- 
ceeded in  obtaining  the  key  to  the  enigma  pre- 
sented by  the  above  anomalous  crystaltographio 
relations. 

The  lecturer  has  proved  that  the  substance 
supposed  by  Berzelina  to  be  vanadium  is  not  the 
metal,  but  an  oxide,  and  that  the  tme  atomic 
weight  of  the  metal  is  61'3.  The  vanadic  acid, 
VO',  of  Berzelius,  hence,  becomes  VjOs,  corres- 
ponding to  PsO',  and  AsiOj ;  and  the  above- 
mentioned  isomorphism  is  fnlly  explained.  The 
snb-oxide  of  Berzelius  is  a  tri-oxide,  VtOi;  whilst 
the  terehloride  (VC!,)  of  Berzelius  is  an  oxy- 
chloride,  VOCIa,  corresponding  to  qxychloride  of 
phosphorus,  POClj. 

Professor  Roscoe  has  succeeded  in  obtaining 
bromine  and  iodine  compounds  of  vanadinm,  and 
also  various  metallic  vanadates.  He  went  on 
with  his  lecture  by  pointing  out  that  the  charac- 
ters of  the  vanadates  bear  out  the  analogy  of  the 
vanadic  acid  with  the  highest  oxides  of  phos- 
phorus and  arsenic;  and  stated,  in  conclusion, 
that  vanadium,  hitherto  standing  in  no  definite 
relation  to  other  elements,  must  now  be  regarded 
as  a  member  of  the  wdl-known  triad  class  of 
elementary  substance.'),  comprising  nitrogen, 
phosphorus,  boron,  arsenic,  antimony,  and  bis- 
muth. 


DRESSING     MILLSTONES     WITH     THE 
DIAMOND   OB  "BORT." 

{Oontiraied  from  page  163.) 

GOLAY'S  machine  was  generally  admitted  to 
be  a  great  advance  on  anythmg  previously 
proposed,  and  many  millers  adopted  it  nnder  the 
impression  that  nothing  better  could  be  obtained ; 
others,  however,  waited,  seeing  that  there  still  re- 
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nmned  defects  connected  with  tbo  dressing  opera- 
tion which  that  miichine  did  not  remove,  and  also 
hearing  of  other  plans  that  Tery  soon  made  their 
appearauce  on  the  commercial  saccess  of  Golay's 
becoming  generally  known. 

GoUy'a  machine  «uppUe<l  one  desiderataro,  in 
n*Vt"g  a  dre««  snperior  to  what  conld  be  obtained 
by  hand,  in  putting  in  the  dress  or  cracking  on 
the  niUttone  in  cl«ui,  straight,  anbroken,  nniform 
manner,  and  in  Ims  time  than  by  liand,  and  it 
had  the  great  advantage  of  making  the  mill 
masters  less  dependent  nn  the  individnal  skill  of 
the  men.    Notwithstandioi;  these  great   advan- 
tages, bowever,  many  millers  consider  that  the 
machine  is  defective  in  many  of  its  details,  more 
specially  in  not  tending  to  keep  'ho  miUstones 
in   better  track   or  level  than  formerly.      The 
maohino  rests  on  three  small  feet,  and  is,  conse- 
qaenlly,  dependent  for  its  level  on  the  small  local 
spots  whereon  those  feet  happen  to  he  placed, 
and  can  in  no  way  check  or  correct  the  tneqnali- 
ties  which    eaoape   the    proving    staff.    As  the 
macdine  is  worked  by  power  it  is  impossible  to 
use  it  while  the  mill  is  standing,  that  is  at  the 
very  time  when  a  miller  most  wishes  to  pnt  his 
stones  in  order  and  give  them  extra  work  and 
care.  It  also  necesaitstes  the  stones  being  dressed 
on  one  spot,  as  well  as  the  erection  of  driving 
■gear  for  the  purpose  ;  and  whilst  not  being  quite 
so  dependent  on  individnal  skill  as  with  the  hand- 
bill, a  certain  amoont  of  skill  is  indis^nsable  to 
«btain  a  uniform  depth  of  the  Bracking,  and  to 
prevent    the  diamond    from    being    broken   «r 
iqjnred,  as  it  is  very  liable  to  be  at  the  high 
speed  at  which  it  rotates.    These  defects  form  a 
serioos  diswback  from  the  advantages  of  this 
maohine,  and  a  hindrance  to  its  more  general 
ose. 

There  eannot  at  the  present  time  be  the  least 

doobt  that  the  practical  sucoess  of  the  mere 

eattiog  action  in  Golay's  machine  was  in  reality 

due  to  a  very  great  extent  to  his  osing,  not  the 

4iamond,  bot  bort  or  carbon,  of  which  the  special 

and  distinctive  properties  and  peculiar  saitabillty 

for  ontUng  hnrd   atone  bad  been  previously  dis- 

•eoTered  by   Jobin.     It   was  very  fortunate  for 

Oolay  that  he  met  with  specimens  of  bort  for  his 

trials,  tor  he  would  certainly  have  met  with  no 

better  or  more  permanent  success  than  Ohilds  or 

Dickinson  bad  he  had  only  oommon  glaziers' 

diamonds  to  work  vritb. 

Popularly  the  term  "diamond,"  or  "black 
diamond,"  is  applied  to  the  stones  used  for  dres- 
sing millstones ;  but  the  term  is  iuaccnrate,  and 
bort — which  is  the  substance  really  used — is  not 
diamond.  The  diamond  properly  so  called  is  a 
crystalline  «nbstance  with  an  ea^  cleavage ;  and 
even  when  rednoed  to  fine  dust,  the  particles  re- 
tain their  crystalline  strnoture  ;  hence  the  gritti- 
ness,  in  which  lies  the  great  abrading  power  of 
the  dtist  Bort,  on  the  conti-ary,  is  amorphous, 
or  destitute  of  crystalline  structure  or  cleavage, 
and  its  dust,  having  no  grittiness  or  abrading 
power,  is  quite  useless  to  lapidaries.  Bort,  pro- 
bably Uke  the  diamond,  consists  mainly  of 
carbon,  bnt  in  an  allotropic  or  different  state.  It 
is  very  remarkable  that  the  amorphous  bort 
should  be  harder  than  the  crystalline  diamond, 
bnt  so  it  is,  and  a  good  specimen  of  bort  will 
with  a  single  steady  rectilinear  stroke  cut  in 
stone  s  groove  one-eighth  of  an  ineh  in  depth — 
work  which  would  be  simple  destruction  to  any 
translucent  or  orystalino  diamond. 

We  may  now  compare  Golay's  vague  descrip- 
tion of  the  substances  he  proposed  to  use,  "  hard 
■bones,  and  especially  the  diamond,"  with  Jobin's 
clear  and  detinite  statement  published  three 
years  before  Golay's.  In  the  specification  of  his 
patent,  to  which  we  have  already  referred,  Jobin 
says: — 

"The  invention  consists  principally  in  the  use 
of  the  materials  or  substances  called  bort  and 
carbon,  these  being  employed  instead  of  steel  for 
the  tmtters  or  cutting  surfaces  or  points  of  the 
tools  or  machines.  These  substances  are  woU 
Jcnown  to  lapidoiies,  and  miiy  be  procured  from 
Brazil  and  other  places  were  diamonds  are  found, 
being,  in  fact,  rough  or  impure  portions  of  stone 
fonod  in  coonectiou  with  the  diamond  ;  and  not 
being  sufficiently  pure  t«  be  suitable  for  jewellery 
these  substances  can  bo  used  with  eeonomy  and 
advantage.  Bort  or  carbon  are  extremely  hard, 
and  not  capable  of  being  drilled  on  the  edge  or 
worn  away  by  friction  with  any  material  bnt 
themselves." 

The  success  of  Golay's  machine  was  not  at 
first  attributed  to  the  kind  of  stone,  bnt  to  his 
peculiar  and  very  ingenious  rotatory  chipping 
action,  and  it  was  at  one  time  thoDght  that  that 


action  was  absolutely  essential  to  eacce.'s.  It  is 
clear,  from  Golay's  specitication,  that  this  was 
his  own  opinion  ;  and  it  was  owing  to  this  belief 
that  so  large  a  sum  as  £200,000  was  so  soon  in- 
vested iq  the  patent. 

The  first  to  pnt  forward  any  plan  in  competi- 
tion with  Golny'a  was  Kobert  Young,  an 
engineer  and  experienced  maker  of  machinery 
specially  for  milters.  It  was  not,  however, 
Golny'B  success  which  first  drew  his  attention  to 
the  matter,  for  in  1862,  when  Knight'ii  patent 
was  obtained,  he  hod  received  one  of  Knight's 
machines  from  America,  and  hod  endeavoured  to 
obtain  its  adoption  by  several  millers  in  Sootland, 
bnt  found  that  the  expense  of  the  diamond  was 
objected  to ;  and  he  was  tfaen  unaware  of  the 
existence  of  the  not  only  less  expensive,  but  also 
more  soitable  bort.  Thomgh  discouraged,  Young 
himself  sttll  n-mained  convinced  of  the  desira- 
bily  of  a  millstone  dressing  machine,  and  never 
abandoned  the  idea  of  producing  a  successful 
one.  He  did  not  see  why  a  plain  rectilinear  cut 
with  the  diamond,  such  as  had  been  proposed 
long  before  by  Childs,  shonid  not  anxwer  as  wAl 
as  the  rotatory  chipping,  if  snitablu  arrange- 
ments were  made  for  its  application.  lie  desiuncd 
various  modifications  of  apparatus  for  carrjring 
out  his  views,  und  took  out  a  patent  on  February 
12th,  1868,  No.  47.'),  the  mere  title  of  which 
showed  that  he  aimed  at  things  beyond  what 
Glay  had  contemplated,  it  being  '•  Improve- 
ments in  apparatus  for  training,  levelling,  and 
dressing  millstones."  Careful  observation  and 
experiment  soon  led  ^Ir.  Young  to  see  that  tbe 
quality  of  the  diamond  or  cutting  material  had 
an  important  bearing  on  the  matter,  mid  that,  in 
fact,  when  bort  was  nscd  tbe  exccesively  rapid 
power-using  rotatory  clipping  action  introduced 
by  M.  G  'lav  was  an'  altogether  unnecessary  addi- 
tion. Mr.  Yoang'a  study  of  the  subject  resulted 
in  the  principles  tl»t  in  order  to  m<kke  bort  act 
satisfactorily  with  the  simple  rectilinear  cut  like 
that  of  the  tool  of  an  ordinary  planing  machine, 
it  must  be  held  in  a  slide  guided  firmly  and 
steadily,  so  as  to  move  accurately  in  a  straight 
line,  and  be  unable  to  deviate  therefrom  either 
upwards  or  laterally,  and  that  to  meet  the  ine- 
qnalities  and  varying  hardness  of  the  burr  stone 
composing  the  millstone  faoe,  the  bort  shonId  not 
be  held  with  absolute  rigidity,  but  so  as  to  have 
an  extremely  slight  elasticity.  Whilst  designing 
his  apparatus  in  accordance  with  these  principles, 
he  further  arranged  it  so  as  not  only  to  maintain 
the  truth  and  level  of  the  stone,  bnt  also  so  as  to 
gradually  oorrect  any  departure  therefrom.  The 
patent  already  referred  to  and  a  more  recent  one, 
comprise  various  modifications  of  Mr.  Young's 
apparatus,  but  tiie  following  is  a  description  of 
the  one  which  he  finds  best  adapted  to  the  various 
practical  requirements. 

(7o  be  continued.) 


A  GOOD  PAINT. 

W'E  would  direct  the  attention  of  those  de- 
sirous of  trying  good  paint  to  the  sorts 
manufactured  by  "Jay's  Metallic  Paint  Com- 
pany," of  the  Woodham  Works,  near  Vauxhall 
Station.  It  is  very  cheap,  not  only  in  its  first  cost, 
but  in  the  economy  of  its  use,  one  coating  being 
equal  to  twe  of  any  other  paint,  according  to  the 
inventor.  The  chief  merit  of  the  invention  is  in 
the  utilisation  of  the  common  resin  of  commerce 
in  combination  with  oxiiie  of  xinc.  The  resiu  is 
first  broken  up  into  dust  or  small  pieces,  and  then 
dissolved  in  benzoline  or  tnrpentine  nntil  the 
solution  acquires  the  consistency  of  syrup  or 
treacle,  or  equal  parts  of  each  of  the  above  spirits 
or  hydrocarbons,  and  any  other  hydrocarbon  that 
will  dry  and  combine  with  drying  oils  can  be  used 
instead  of  turpentioo  or  benzoline.  When  the 
solution  is  complete  it  is  gradually  added  to  the 
oxide  of  zinc,  which  has  previously  been  made 
into  o  paste  with  boiled  linseed  oil,  until  the  whole 
mixture  acquires  the  consistency  of  paint  suitable 
for  use.  A  white  paint  is  thus  produced  of  a 
most  durable  and  glossy  character,  capable  of  re- 
sisting heat,  moUtare,  cold,  and  friction  better 
than)  any  other  known  paint.  Other  pigments, 
snoh  as  snipbate  of  barytes,  oxide  of  iron,  Bruns- 
wick green,  red  lead,  or  any  other  known  ingre- 
dient, can  be  added  to  make  any  desired  colour 
of  paint.  One  great  advantage  of  its  use  is  its 
eHectnal  resistaoco  to  heat  and  moisture.  It 
never  blisters  or  ciooks,  even  under  tbe  hottest 
sun  or  the  most  inclement  weather. 


OK  AN  .U'LANATIC  SEARCHER.  AND  IT.S 
EFFECTS  IV  IMPROVING  HIGIM'OWER 
DEFINITION  m  THE  MICROSCOPE.' 

THE  Aplanatic  Searcher  described  by  Dr. 
Pigott  is  intended  to  improve  the  penetra- 
tion, amplify  magnifying  power,  intensify*  d^ni- 
tion,  and  raise'  the  objective  somewhat  further 
from  its  dangerous  proximity  the  delicate  cover- 
ing-glass indispensable  to  the  observation  of 
objects  under  very  high  powers. 

The  inquiry  into  tbe  practicability  of  improv- 
ing the  performance  of  microsoopic  objeot-glasscs 
of  the  very  finest  known  quality  was  suggested  by 
an  accidental  resolution  in  1862  of  the  Fodura 
markings  into  block  beads.  This  led  to  a  search 
for  the  ceu.-e  of  defective  definition,  if  any 
existed.    A  variety  of  fIrst-claH  objectives,  from 

1 
the  —  to  the  \,  failed  to  «hew  the  beading,  al- 

16 
tboagh  roost  carefoUy  constructed  by  Messrs. 
Powell  and  Laabud. 

Experiments  having  been  instituted  on  tho 
nature  of  the  errors,  it  was  found  that  the  itstru- 
ment  required  a  bolter  distribution  of  power  ;  in- 
stead of  depending  upon  the  deepest  eyepieces 
and  most  powerful  objectiveshithertu  constructed, 
that  better  effects  conld  be  produced  by  regu- 
lating a  more  gradual  bending  or  contraction  of 
the  ecoentrical  rays  cmaubting  from  a  brilliant 
microsoopic  origin  of  light. 

It  then  appMred  that  delusive  images,  which 
the  writer  has  -ventured  to  name  eidoUt,*  ex\>t 
in  close  proximity  to  the  best  focal  point,  (where 
tbe  least  circle  of  confusion  finds  its  lecns). 

(I.)  That  these  images,  possessingextraordlnary 
characters,  exist  principally  above  or  below  the 
best  focal  point,  acootding  as  the  objective  spheri- 
cal aberiationla  pooilive  or  negative. 

(II.)  That  test-images  may  be  formed  of  a  high 
order  of  delicacy  and  accurate  portraitare,  in 
miniature,  by  employing  an  objective  of  twice  tbe 
focal  depth,  or,  ratber,  half  the  focal  length  of 
tho  observing  objective. 

(III.)  That  such  test-images  (which  may  be 
obtained  conveniently  two  thousand  times  less 
than  a  teiown  original)  are  formed  (under  pre- 
cautions) with  a  remarkable  freedom  from  aber- 
ration, which  appears  to  be  reduced  in  the  miniar 
ture  to  a  minimum. 

(IV.)  The  beauty  or  indistinotness  with  which 
they  are  displayed  (especially  on  the  immersion 
system)  is  a  marvellous  test  of  the  correction  of 
the  observing  ohjeetive  but  an  indifferent  one 
of  the  image-forming  objective  used  to  produce 
the  testing  miniature. 

These  results  enable  tbe  observer  to  compare 
the  known  with  unknown.  By  observing  a  variety 
of  brilliant  images  of  known  objects,  as  gauze, 
lace,  an  ivory  thermometer,  and  sparkles  of 
mercury,  all  formed  in  the  focus  of  the  objective, 
to  be  tested  with  the  microscopepropcrly  aiijustfd, 
go  that  the  axes  of  the  two  objectives  may  be 
coincident,  and  their  coiTections  suitably  mani- 
pulated, it  is  practicable  to  compare  known 
delusions  with  suspected  phenomena. 

It  was  then  observed  (by  means  of  such  appli- 
ances) that  the  aberration  developed  by  higli- 
power  eyepieces  and  a  lengthened  tube,  followed 
a  peculiar  law. 

A.  A  lengthened  tube  increased  aberration 
faster  than  it  gained  power  (roughly  the  nborra- 
tion  varied  as  r"-,  while  the  power  varied  as  r). 

B.  As  the  image  was  formed  by  the  objective 
at  points  nearer  to  it  than  the  standard  distance  of 
SHn.,  for  which  the  best  English  glasses  are 
corrected,  the  writer  found  the  abtrration  dimin- 
ished faster  than  the  power  was  lost,  by  shortenins 
the  body  of  the  instrument. 

C.  Tbo  aberration  became  negatively  affected, 
and  required  a  positive  compensation. 

D.  Frequent  consideration  of  the  equations  for 
aplanatism  suggested  the  idea  of  searching  tbo 
axis  of  the  instrument  for  aplanatic  foci,  and  that 
many  such  foci  would  probably  be  found  to  exist 
in  proportion  to  the  number  of  terms  in  the  equa- 
tions (involving  curvatures  and  positions). 

.E.  Tho  law  was  then  ascertained  that  power 
conld  be  raised,  anj  definition  intensified,  by 
positively  correcting  the  searching  lenses  in  pro- 
portion as  they  approaohed  tbe  objective,  nt  tbe 
same  time  applying  a  similar  correction  to  the 
observing  objective. 

The  chief  results  hitherto  obtained  may  be 
thus  summarised  : — 


•  By  C.  W.  PiooTr,  M.A.,  and  read  before  the  Itoyal 
Society. 

•  ftom  iituiKov,  a  f»l»«  ipectral  image. 
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Tie  writer  measared  the  distance  gained  by 
tlie  Bi'Unatio  Bearoher,  whilst  observing  with  a  }- 
in.  oljeotire    with  a  power   of   seven  hundred 

2 
diamtters,  and  found  it  —  of  an  inch  increase ;  so 

10 
that  rptical  penetriition  wan  attainable  with  this 
high  power  throoirh  plate-glass  nearly  Jin.  thick, 
whilst  Tisnal  foeal  depth  was  proportionably  in- 
creased. 

The  aplanatic  searcher  increases  the  power  of 
the  microscope  from  two  and  a  half  to  five  times 
the  usual  power  obtained  with  a  third  or  C  e^-c- 
piece  of  lin.  focal  length.      The  |  thns  acquires 

the  power  of  a  — ,  the  penetration  of  a  }.    And 

at  the  same  time  the  lowest  possible  eyepiece 
(3ic.  foons)  is  snbeCituted  for  the  deep  eyepiece 
formed  of  minute  lenses,  and  guarded  with  a 
minutely  perforated  cap.  The  writer  lately  ex- 
hibited to  Messrs.  Powell  and  Ijealand  a  brilliant 
definition,  under  a  power  of  4000  diameters,  with 
their  new  "  i  immersion  "  lens,  by  means  of  the 
searcher  and  low  eyepiece. 

The  traverse  of  the  aplanatio  searcher  intro- 
duces remarkable  chromatic  corrections,  displayed 
in  the  acexpected  colouring  developed  in  micro- 
scopic test  otgeota.* 

The  singular  properties,  or  rather  phenomena, 
Khown  by  eidola,  enable  the  practised  observer  in 
many  eases  to  distinguish  i)etween  true  and 
delusive  appeanncos,  especially  when  aided  by 
the  aberrameter  applied  to  the  objective  to  dis- 
play eccentrical  aberration  by  cutting  off  eccen- 
trical says. 

Eidola  are  symmetrically  placed  on  each  side 
of  the  best  focal  point,  as  ascertained  by  the 
aberrameter  when  the  compensations  have  atteined 
a  delicate  balance  of  opposite  corrections. 

If  the  beading,  for  instance,  of  a  test-object 
exists  in  two  contiguous  parallel  planes,  the  eidola 
of  one  set  is  commingled  with  the  true  image  of 
the  other.  Bat  the  npper  or  lower  set  may  be 
separately  displByed,  either  by  depressing  the 
false  eidola  of  the  lower  stratum,  or  elevating  the 
eidola  of  the  npper.  For  when  the  eidola  of  two 
contiguous  strata  are  intermingled,  correct  defi- 
nition is  impossible  so  long  as  the  aperture  of  the 
objective  remains  considerable. 

One  other  result  aoomes :  when  an  objective, 
otherwise  excellent,  cannot  be  fiuther  oorreoted, 
the  component  glasses  being  already  closely 
screwed  up  together,  a  further  correction  can  be 
applied  by  means  of  the  adjustments  of  the 
aplanatio  searcher  itself,  all  of  which  are  essen- 
tially conjugate  with  the  actions  of  the  objective 
and  the  variable  positions  of  its  component  lenses; 
so  that  if  ^x  be  the  traversing  movements  of  the 
objective  lenses,  Iv  that  of  the  searcher,  F  the 
focal  distance  of  the  image  from  the  objective 
when  Sx  vanishes,  y  the  focal  distance  of  the 
virtual  image  formed  by  the  facet  lenses  of  the 
objective, 

iv  /  ^  \' 

a^  ~  ~  ^^^ 

The  appendix  refers  to  plates  illnstrating  the 
mechanical  arrangements  for  the  discrimination 
of  the  eidola  and  tme  images,  and  for  traversing 
the  lenses  of  the  aplanatio  searcher. 

The  plates  which  the  author  supplied  with  the 
paper  also  showed  the  course  of  the  optical 
pencils,  spurious  discs  of  residuary  aberration  and 
imperfect  definition,  as  well  as  some  examples  of 
"high  power  resolution"  of  the  Podura  and 
Lepicma  besding,  as  well  as  the  amount  of 
amplification  obtained  by  camera-luoida  outline 
drawings  of  a  given  scale. 


AN  lUPaoVEUENT  IN  FILTUTION. 
Br  PioF.  JoBK  C.  GiLBsn,  UJ>.,Nkw  loax  CoLUoct 

To  thoa«  wlio  hare  been  unnble  to  enplov  Boasen's  im- 
proremeatin  flitntion  beeaiue  of  an  inraffleient  sappW  of 
water  to  prodoes  the  aeecsMnr  exiijuutiun,  it  may  be  of  ia- 
tcreittokaow  ihit  alltlie  practical  adtaBtatei  may  be  ob- 
tained by  meau  of  ■  limple  and  inei|ieuure  apparatns, 
V iiicb  it  If  the  object  of  tkii  commnnication  to  deeCTlbe. 

Tbe  apiwraliu  eoniiita  of  a  stout  boiler  a,  with  three 
u|ieii]U|:i  Kcoiiiiiuodatini  respcctiirely  a  preisnie-gange  >, 
II  >u|i|il)-fuiiiirl  (for  tie  ialrodoctioB  of  water,  and  a  tube 
(t  cunuectiug  wiUi  the  exhanatiag  arrangement  or  etean 
vacnum-tube  e.  repreiented  ia  Kction  at  /,  in  which  /  ia  a 
bran  or  glass  tube  i  an  inch  in  diameter,  termiaatiug  in  a 

mall  conical  opening  or  noule  —  of  an  inch  in  diameter. 
33 


*  Alluded  to  br  Ur.  Reade,  F.B.S.,  ia  "Popular 
Sclenoe  Bevlew"  for  April,  1870. 

t  Communicated  by  the  author  to  the  "Phikwophical 
Uogaxiae." 


In  the  interior  of/and  pauing  air-tight  thmugh  the  ituffing 
box  A,  there  is  k  simitar  tube  g  about  tin.  in  diameter 

and  terminating  in  a  noule  or  opening  like  /,  and  about  — 

of  an  inch  in  diameter.    At  il  a  tube  Jin.  in  diameter  opeaa 
iato/. 

The  noiile-tubei/,;  being  placed  in  peaition  as  ihovn  ia 
tlie  lirure,  ttcam  »  raiiM  to  the  tioiler  n :  iliii  patting 
through  the  tube  i  <:  ia  g,  ianiei  with  Tiolence  from  the 
noule  s  and  in  pasting  thmgh  the  noule  of/  produces  an 
exhauatien  in  the  interior  of  the  tube  /  which  may  be  ap- 


plied at  desired  by  a  Bexible  tube  attached  to  A.  The 
vacuum  produced  depends  partljr  on  the  tkape  of  the  noutet, 
and  partly  on  their  reUtive  potition.  The  latter  ii(ljuttment 
it  obuined  by  ilipping  the  tube  ;  throuKh  the  lUifllng-bax 
k  until  the  proper  poeitionit  found.  In  the  arrangement 
employed  by  me,  1  haTe  without  difficulty  obtained  with  a 
pretture  of  one  airooaphcie  of  tteam  in  the  boiler  an  ex- 
hauiUon  capable  of  raiting  mercnry  tiin.  perpendicularly  in  a 
tube  attached  to  t,  the  exhaattion  iuereating  tteadily  aa  the 
prcianre  uf  the  tteam  increased. 

At  <  M  the  aiteilng-apparatna  ia  repreiented  aa  attached  to 
the  tteam  vacuum-tube  /  by  the  llexible  india-rubber  con- 
nector a. 


THE  KXOLISH  MECHANIC  SOCIETY  OF  ARTS. 

(EOIHBCIOH  BSABCH.) 

In  accordance  with  the  adTgrtiaementa  in  the  Enousb 
MxciUKIc  of  April  SSnd  and  2>t1i,  a  number  of  its  tub- 
icribera  .met  in  the  Waverley  Hotel  on  the  evening  of  the 
SOth.  Being  unanimoutly  of  opinion  that  the  formation  of  a 
todety,  having  in  view  the  aims  and  objectt  tpoken  of  by 
teveral  corretpondenta  in  our  pages,  tUey  appointed  a  chair- 
man, and  at  ance  proceeded  to  give  themteiret  a  name. 

After  a  pretty  sharp  ditcnttiou  (iu  the  courte  of  which  Mr. 
Kemp— the  originator  of  the  idea— took  occation  to  point 
oat  tpccifically  the  advantages  to  be  derived  by  the  meubert 
meeting  together),  the  name  given  above  vai  agreed  upon. 
It  was  then  decided  that  the  meeUngt  should  be  held  on  the 
firit  Thursday  of  every  month,  commencing  on  Thursday, 
Hay  (th,  at  8.16  p.m.  A  committee  of  sevea  wat  appointed 
to  draught  out  rules  and  bye-laws  for  the  guidance  of  the 
members ;  at  a  mark  of  eateem  it  was  decided  to  elect  Ur.  J. 
Faatmore  Edwards,  Honorary  Preaident. 

A  very  general  and  decided  exprettion  of  opinion  waa 
given  eonoeming  the  very  great  improvement  recently 
effected  in  the  ENOUaR  Mxchanic,  and  a  cordial  vote  of 
thanks  wu  passed  to  the  Editor  for  bit  elforts  in  that  direc- 
tion. 

The  thankt  of  the  members  having  been  awarded  to  Ur. 
Kemp  aa  the  {bunder  of  the  fabric,  the  customary  vote  to 
the  cliairman  d  oted  the  proceeding !" 

Tlie  committee  met  on  Monday,  May  2,  at  8.30  p.m., 
when  the  foUovrlng  aosong  other  rules  were  agreed  to  :— 

1.  No  party,  poUiical,  noc  tertarian  reUgiooa  svli|)e«t  shall  be 
ditcntaed  at  tlm  meetiagt. 

2.  The  meeting  shall  be  opened  by  one  of  the  mambers 
reading  an  eetay  (original,  we  pretumc,  but  not  to  tpccified), 
noc  more  than  i&  miantea  In  length.  The  diicutaiou  arising 
thereon  tobe  finithed  not  later  than  9*20  p.m .,  the  remaiailer 
of  the  evenine  to  be  dsvotcd  to  atkiag  and  antwering  quet- 
tiont  on  tny  subject  in  which  any  uf  the  members  may  be 
interested.  C  £.  Goaooa,  Interim.  Sec. 


THE  UANCHESTRIAN  BNOLISH  MECBANICTS 
UUTUAL  IMFROVEUENT  SOCIETT. 
lie  accordance  with  the  advertisement  in  last  week's 
ittne  of  the  EaousH  Urcbakic  tome  of  itt  tubscribert 
Uving  in  Uancheiter  attambled  on  Friday,  the  39th  of  April, 
at  the  Dog  and  Partridge  Hotel,  Corporation-ttreet.  Mr.  A 
Tolhauiea  gave  an  address  on  the  propriety  of  farming  snch 
a  society,  and  the  advantages  likely  to  be  derived  from  it. 
After  speeches  from  Ur.  Bees,  Ur.  Tweedale,  and  Ur. 
Bagnley  on  the  formation  of  the  society,  it  waa  determined  to 
meet  again  at  8  o'clock  pim.,  on  Uooday,  the  16th  of  Uay,  to 
enrol  members,  to  appoint  offlcert,  and  to  elect  Ur.  Tol- 
hauten  aa  the  hon.  lecretary. 


UATBEUATICS. 

Bx  0.  B.  W.  Bioesi. 

CHAPTE&  Va.-(.C(mtimKd.) 

DECiiiai.8. 

{CoHtimud  fnm  fa/t  83.) 

)  87.  If  the  denominator  of  any  fraction  be  10,  or 

power  of  10,  it  can  be  immediately  written  at  a  decimal, 
hut  if  the  denominator  be  4,  6, 6,  &c.,  it  nmy  or  may  not  l>o 
enable  of  being  exactly  expiietaed  at  a  decimal,  ('or  all 
practioal  pnrpoeet,  however,  the  ditferenoe  between  the 
rraetion  expressed  by  either  method  it  too  little  to  be  eoa- 
tidered. 
Thni  a  \  =  -3333SS3,  ai  infiaitum. 

In  a*  y>'  Imve  a  decimal  snsvcring  neartjr  to  the  vulgar 
fraction. 

/3  ..  i.  ixaetlt)       „ 

fraction. 

Decimala  of  the  former  kind,  whentlia  fibres  are  repeated 
over  and  over  again,  are  termed  circuUlinj.  rtptatingt  or 
rtcHrring  decimala,  and  the  part  repeated  it  callgd  the  friod 
or  Tipetend.  The  method  of  Iranspoting  a  vulgar  into  a 
decimal  fraction  it  to  divide  the  winKratur  by  the  denomi- 
nator, adding  noughts  to  the  former  us  required.  Thua 
31 

—  =  10^;  10  remaining  in  both  cases  as  a  wliole  number, 
3 

8)100000 

and =  10SS33,  Stc.    To  facilitate  calcniationi, » 

■S38SS,  iu., 
dot  ia  generally  placed  over  tb*  >i(ure  or  figures  repeated, 
inateaa  of  writing  down  the  fignrea  over  aiid  over  again. 

Phut ;  '-S  =  -SSM.  tt.  and  -il  =■  WSTt?,  See.,  and'  -3147  = 
'8U7S147,  fce.  When  the  llgures  recur  immediately,  after 
the  decimal  point  we  get  a  pun  circuUtor ;  all  other  periuda 
are  called  mixed. 

i  38.  From  what  hat  already  been  tald,  it  appeaia  that 
the  methodt  of  calcnhitiQO  wherein  decimals  are  intro- 
duoed.  cannot  in  the  slighteat  degree  differ  from  those  or 
coannou  arithmetic;  and  that  the  only  matter  involvinj;  any 
diAcnlty  ia  tbe  determination  of  the  limit  where  a  prodoet  or 
quotient  it  made  up  of  an  integral  or  decimal  tenet,  orof 
both  eembiaed.  The  rules  for  taia  determination  are  tiaiple^ 
and  can  be  easily  naderatood,  u  will  be  seen  in  the  foUowmg 
paragrapha 

i  39.  AoDiTIoir.— In  idding  vulgar  fractiont  we  reduced 
tlie  fractiont  to  a  commom  deaomiattion,  and  then  the  turn  of 
the  numerators  gave  the  reooired  result.    But  in  decimals, 
we  have  the  nnmerators  alone  expressed,  aud  tlie  uiiex- 
pretted  denominatort  sre  eatily  made  common  by  the  mere- 
arrangement  of  the  Hgnres  in  a  certain  order.    Thus  in'  a 
tenet  of  decimal  fhustiont  whote  turn  is  to  be  obtained,  aine* 
the  first  place  of  decimalt  in  each  of  the  numbers  is  the 
place  of  the  ttiithi,  the  turn  of  ail  the 'digttt  occupying  that 
place  is  tlie  turn  of  the  numerators  of  a  aeriea  or  fractioos 
having  the  common  denominator  ten ;  tbe  sum  of  tiie  digits 
in  the  second  phwe  will  be  the  sura  of  the  nnmentors  a(  a 
series  of  fraction!  with  the  common  denomiaator  100 ;  and 
to  on.  If,  therefore,  the  given  tenet  of  numbert  it  to  written 
one  below  anotlier  thst  the  decimal  pointt  are  in  one  Krtieal 
column,   then   tbe  digita  ia   every   column  will  be  the 
Bumeratort  of  fractiont  with  the  tame  denoirinstor  -,  further, 
if  thenin  of  the  srawai  column  be  <n>— i.r., /rii  0K<-<«a- 

10 
dndlkt    —       we  may  substitute  e»>-tt*$k,    i.e.,   rmr 

100 
unit  of  the  lint  column  in  its  stead,  and  generally  we  may- 
carry  from  column  to  column  in  the  decimal  parts  the  tam» 
at  in  the  whole  numbera.  .   „  .. 

&.  Add  together  !'Si  4-5;  WT  ;  UM  and  S«3«.  Writ- 
ing these  numbert  to  that  the  decimal  poinU  are  in  one  ver- 
tiul  column,  we  have  . 

S'3 )  or  by  neglecting  for  a  moment  the  nk- 
40 1  teaos  we  may  «rite ;— 
10  7 

1  S       5       7       1       2       18        8 

141 1  }-  +  -  +  --(--■(--  = -orl— 

by  adding  at     3«3-S)  10     10      10      10      10      10         10 

in  whole  Nos. 

we  get  6:7'8 

Nov  sddtng  the  mtegers  we  get  5i6,  to  which  add 

8  8 

msUag  as  before  SS7—,  for  '8  =  — 

10  10 

Ex.  Add  together  3140-78M,  WA,  7(I'3S3S  and  8910'0I3S. 
Aa  before  set  down  thus  :— 

4  +  2  +  8-(-«    18 

3149  7  8  A  4  or  a  = =  

10000       10000 
10  +  8      1      8 

•  0  0  0  2  =    = + - 

10000  1000  lUlOO 

1 

79-  3  8  5  t      in  nrsctice    we    carry to 

1000 
6940-  0  12  0     S,  setting  down  8  under  a.  and  so 

Addmg 6  +  t  -(.  2 

we  get    121«9-  18  4  8   on,  for  we  hare : ■  add  to 

this  1000 

<  ■)-  5  -I-  9  1  U 

in  R + csrried  u  above  =  

1000  1000  1000 

10  -t-  4  1  4 


10 


—  + 


be.,  aw.  1000  100  VX)0 

V.K.  I'iodthe  sum  of  23-4;  010-7-^;  -200} ;  IC17'36,  and 
-00170. 

SS'4 

«1072fc 
•2004 
1647-M 
•00178 


2281 -(SSM 


*  In  a  the  dedmal  differs  by  < 


1 


,  and  by  csnying  on 
10000000 

the  decimal  places  we  can  make  this  difference  as  mnch 
tmsllcr  at  we  please,  for  we  diminish  the  dilEerence  (r»  t'ttu 
by  the  addition  of  every  decimal  place. 
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Qaoiiouon  UK,  SSindnire. 

Ex.  10.  Exprcu  H  dtciniRli  :— 

S       3       S         3 

"    10 '  loo'iooo'icooo 

I     i      *       i 

(J).      1 .  -  16- 

1     4       t      6 

12     38      1        IS 

(8).    ,  -, .  7- 

\U    M    UO      24 
Hi         11     IS  IS 

(4).    of ,  -,  — 

18  «31    17  S3 

El  11.  Find  the  nu)  of 
a.)  S7S-80S,  3tll-73,  -008,  BSO  anJ  1-SI17. 
(I.)  U«'JS,  9o,  143  OlMiS,  -41087  ana  S'ltl 
a.)  108  6«,  -001.  lOTS,  7. 17S«-173«6  and  -til. 
(4.1  »27  014. 104  416, 3-01796,  -46  and  107. 
(5.)  C14S7,  lti7-6, 437-61 .  S7-614;  7.6142  and  -6US7. 
(&)  KM     tafctlicr  S67-taitlu;  47-niilliimthi )      and  15- 
knndredtlii. 

(7.)  Kind  the  aam  of  lOOO-milliaatba,  lOO-thonundtha, 
lO-hoBdrcdtlii ,  and  1-tenth. 

}  4(1.  SuBTUCTiox.— Thii,  like  addition,  U  a  iimple  pn>- 
eeat-  when  every  fraction  haa  a  aimiiar  denoninAtor,  and 
therclore  if  we  arrange  the  deeiraah  u  in  addition,  we  get 
Acnrrs  of  like  Talne*  onder  one  another.  Thus  &46-4S(i6  — 
46-436  ■<  written:— 

M6-4306 
46436 
-^-^— —    and  proceeding  ai 
in  aimple  nktraction  wr  (ret  49949<6 
£s.  38M1234  from  5«9t 
S6>4 
38-0012S4 


S6U  998766 


Obe.  That  eTetjr  aeriea  of  flKarea  in  which  no  decimal  point 
it  cxprtaa^ia  conceiTed  to  hare  one  affixed  to  the  laat  llf^re 
on  the  rixht,  and  that  cyphers  may  be  added  beyond  thii 
limit,  from  which  the  decimal!  are  to  be  dedoeted. 
Ex.  13.  Sabtract. 
(I.)  7S4S16  from  81S-47«. 
f2.)  32  7»  from  1B7-641S9. 
(3.)  Fmm  U716  take  109176. 
(4.)  34927  —  -691426  and  68  —  1-4700. 
it.)  Find  the  difference  between  10  and  -02. 
(6.)  Between  1756-4  and  17('64  ;  alto  between  17-(64  and 
'■TSO*.  ,    .     ,  . 

t  41.  Mri.TipucATioH.— Tn  raultiplr  any  decimal  by  ten. 
one  handred,  one  thonaand,  kc..  we  liare  limply  to  move 
the  decimal  point  one,  two,  or  three  places  retpectifely  to 
the  right,  from 

93  45 

2.S45  X  10  =  X  10 

1000 
S34S 

=  =  28-4S 

100 
2345 

3-345  X  100  =  X  100 

1000 
3345 

=  =  2-345,  and  to  on. 

10 
}  42.  To  maltiply  by    any   nomher.    Flaoe    the    multi- 
plier   nnder     the     moldplicand  'at    in     comuun    arith- 
metic, and  proceed  as  aanal,  obecrring  to  cut  off  aa  many 
figures  in  the  ptoduet  for  deomala  aa  there  are  fig[urea  of 
this  denomination  in  both  the  moltiplier  and  mnlUplicand 
tOftetfaer. 
Ex.  MulUply  314-16  by  SS406. 
814-10        •■ 
32406 


Uere  we  hare  tie*  decimals 


188496  TMal  lix 

vaxM  Therefore  in  product  mark  olT  tix  Sgnies 

C383il  as  decimals  from  the  right. 
94348 


1018-066896 


S  43.  Tlie  pniof  of  the  rule  by  which  we  are  directed  to 
cnt  off  at  many  decimal  placet  in  the  product  at  there  are 
together  in  the  multiplier  and  mnltiplicaud  may  thus  be 
shown:— 

1x1  =  1 
10  X  10  =  100 
100  X  100  =  10000 
By  the  examination  of  which  results,  as  it  appears  that  a 
mnltiplier  and  multiplicand,  containing  each  three  ffgnret, 
are  ae^ctsaiy  to  yield  a  product  which  it  the  imalleat  int«- 
gral  exprcstion  that  can  be  given  with  Ste  placet  of  Sguret, 
so  that  it  isconduiirely  apparent  that  no  mere  than^ar 
placea  of  tgnrea  can  retnlt  from  the  multiplication  of  the 
two  largest  integral  exnreiaiona  that  can  be  afforded  with 
two  places  of  Sguret.  We  know,  morsoier,  that  nnity  multi- 
plied by  onitj  oolypindoces  unity,  and  therefore  that  the 
multiplication  of  the  two  largest  decimal  expreasiona  that 
can  be  formed,  will  nerer  T>eM  a  product  aa  large,  which  must 
Sooteqoentl^  be  a  purely  decimal  teries.  Again,  the  ex- 
prciaion  *1  it  the  tmtllett  decimal  that  can  be  written  where 
one  place  of  figures  only  it  employed,  and  thit  decimal  mnlti- 
pUeu  by  nnity  atill  giret  a  product  no  greater;  therefore,  if  it 
be  multiplied  by  another  decimal,  the  largest  that  can  be 
eipicsted  in  one  place  of  Sguret,  it  mutt  yidd  a  product  leu 
than  that  which  wat  shown  to  be  the  suallett  decimal  ex- 
pnsaible  by  one  place  of  flgnree,  which  product  mutt  necet- 
tarily,  on  tnit  account,  hare  two  places  of  decimals.  Hence 
the  rule  is  rendered  conclusive.  Aceordingly,  when  the 
prodnct  yields  fewer  plaoee  of  figures  than  there  are  in  the 
moltiplier  and  multinlicand  tagether,  cyphers  mnit  be  pre- 
flxed  to  the  Itji  luHi  of  the  result,  till  the  required  coodi- 
tiona  are  fulfilled. 

-1 
•9 
£x.  -I  X  -9  =  — ,  but  the  total  lomber  of  decimals  in 
■9 
the  answer  must  be  two,  therefore  we  preAx  0,  and  write  -09. 
Ex.  IS.  Unltiply  by  ten  :— 
(1.)  1-078,  56  4M>.  '<«;,   113-3676,  14-364^ 
(1.)  By  a  hundred,  S4(-«31,  «7-S6, 437-614.; 
(S.)  By  ten  thaasaiKl.31-<l097, 610-41263, -Sl009t. 
Find  the  product  of  :— 
(4.)  190-5  X  41-76, 375^4  x  -057. 
(».)  -OOOl  x  -001,  39-1  X  S-Sl. 


(6.)  713-73  X  81-076  x  303.  16  x  27  1  x  -m. 

(7.)  304  X  -301   X  -0152,  101-6  x  I'OU  X  Oll'lo. 

(8.)  (37  X  SI  86)  X  (S 10  —  -316),  (4-198  —  17006)  x 
81-976. 

(9.)  11  X    Oil  x    1 01  X    -0101,  -OlS  X  1-6  X  -007  X 
S-05. 

(10.)  2178-6  X  3174  x  2172  (01-87  x  3-19  —  307)  x 
4  86. 

(To  it  continued.) 


THE  U8BS  AND  VALUE  OF  SALT. 
A  coiusroiiDBiiT  of  the  tUtulrattd  PketofrtfUr,  hsving 
noticed  some  recent  communications  on  the  tubjeet  of  talt  as 
an  article  of  diet,  leods  the  following  remarks  thereon  :— A 
leally  heavy  tax  on  talt  ia  the  cruellest  impott  that  can  afflict 
a  nation.  The  llrit  aettleis  of  a  colony  have  described  the 
want  of  talt  aa  a  mott  tevere  privation,  and  ttaled  that  the 
arrival  of  red-herring,  ssit  cod,  or  itockfith,  hat  been  hailed 
with  public  rquleing.  Salt  it  good  for  man  and  beait  For 
our  oiaful  lUiei,  the  ruminanta,  aalt  it  the  firtt  condition  of 
health  and  vigour,  and  luccnlence.  The  experience  of  mott 
Ihrmera  will  thow  the  beneflt  derived  from  mixing  talt  with 
the  food  of  cattle.  It  appean  to  be  the  natural  and  universal 
■timulut  to  the  digettive  organt,  aad  frequently  recaUttjie 
appetite  more  speedily  than  any  other  itomacliie.  It  is,  be- 
BMes,  a  vermifnge  which,  with  cattle,  verv  seldom  faila.  It 
promotes  the  condition  of  sheep  wli^n  occtiionalljr  aprinkled 
over  their  food  or  placed  within  their  retdi.  It  it  the  batii 
of  nearly  every  medicine  which  hat  real  power  over  their 
diteaie,  the  rot ;  and  it  hat  often  completely  arretted  its  fatal 
progress.  Coarse  salt  herbage  growing  near  the  aea  it  pie- 
fernd  by  cattle  to  the  fattett  patture  of  the  interior,  and  in 
many  markets  the  highest  price  is  given  for  mutton  fed  in 
tall  marthes  or  meadows.  It  was  said  by  One  who  qake  as 
never  man  spake,  "  Ye  are  the  talt  of  the  earth."  Salt  it  a 
pledge  of  hotpiulity.  The  Arab  feels  bound  to  protect  aad 
•belter  the  itranger  who  hat  tasted  talt  beneath  hit  tent. 
Salt  it  eminently  the  element  of  lalubrity  and  pretervation. 
The  houiehold  article  moat  highly  valued  by  people  living  at 
great  dittaocea  from  the  tea  it  talt.  In  besieced  cities,  the 
co-nnndity  whose  price  rites  quickeit  ia  tslt  Salt  is  the 
principle  of  growth  and  vigour.  Maa'a  atature  and  itrenrtli 
are  tai4  to  be  in  proportion  to  the  talt  he  coninmct.  The  P>- 
lagoniant  ind  Otaheitant,  the  Ullett  of  men,  ute,  or  uaed  to 
nae,  tea  water  for  cooking  their  food.  The  Britont,  who  live 
in  a  taline  atmosphere,  are  the  moat  hairy  race  of  mankind 
in  Europe.  Repairers  and  bcauUflen  of  ladiet  and  gentle- 
men are  adviieil  to  note  thit  remarkable  tuX.  Without  talt, 
men  eonld  not  preeerve  the  provitiont.  fith  and  meat,  which 
they  have  obtained  by  their  toil  and  induttrr.  Deprive  men 
of  aalt,  condemn  them  to  eat  natalted  food,  and  they  aoon 
become  infested  with  alt  aorta  of  parasitic  vermin.  The  Abvs- 
sinians,  who  sat  much  meat,  and  have  no  talt,  an  generally 
s6Uet«d  with  tape  worms.  It  ia  recorded  in  tome  book  that 
amongst  tertain  Nortliem  natlont  the  interdiction  of  talt  wat 
the  capital  pnnithment  reaer\-ed  for  the  arittocracy.  After 
weekt  or  moatht  of  a  taltleti  regimen,  the  culprit  tank  under 
the  attaekt  of  iannmerable  paraiiiet.  North  American  stags 
traverse  immense  distances  for  the  take  of  drinking  at  saline 
tpringt ;  inttinct  or  family  tradition  haa  taught  them  that  it 
ia  the  only  meana  of  getting  rid  of  the  ticks  with  which  they 
become  infetted  while  broaiing  in  the  woodt.  Pigeont  are 
patnonately  fand  of  aalt.  Tliere  are  sundry  recipes,  tome 
not  too  cleanly,  not  only  to  keep  them  from  deterting  their 
dove-cote,  but  to  entice  and  retain  vagabond  and  wandering 
pigeont.  There  ia  the  bit  of  talt  cod,  the  roatt  joint  of  pickled 
Ibx,  the  lump  of  clay  kneaded  with  brine  and  aromatic  teedt ; 
but,  in  all,  it  ia  the  talt  which  ia  the  real  attraction.  Figeona 
peek  at  walla,  aa  goatt  and  iheep  lick  them,  to  obtain  the 
tallpetre  which  tometimeo  eAoretcet  on  ilieir  turface.  Beet 
are  fond  of  drinking  water  decidedly  charged  with  aalinc  ele- 
ments. 


LETTERS  TO  THE  EDITOR. 

[We  do  not  held  onraelres  responsible  for  the  opinions 
of  otr  eomspoodents.  Toe  Koitob  respeotfnily 
requests  that  all  eommnnlcatloiu  shonld  be  drsirn 
up  aa  briefly  as  possible.] 

*,*  All  communleationa  ihould  be  addressed  to  the 
Kditok  o(  the  l£NGi,iaR  Uecbahic,  31,  Tarlssock- 
■treet,  Coveiik  Garden,  W.C. 

All  tbeqnes  and  Poet  Office  Order*  to  be  made  pay- 
able to  J.  Vabshore  Kdward*. 


J  would  have  every  one  write  what  he  knows,  aad 
aa  much  as  be  knows,  but  no  more ;  and  thst  not  In 
this  only,  but  In  all  other  subjects :  Kor  such  a  per- 
son majr  bave  some  partienlar  knowledge  and  expe- 
rience ef  the  nature  of  such  a  person  or  such  a  foun- 
tain, that,  M  to  other  things,  knows  no  more  than 
what  everybody  does,  and  yet  to  keep  a  clutter  with 
this  little  pittance  of  Ut,  will  undertake  to  write  the 
whole  body  o(  physleka :  a  nee  from  whence  (treat  in- 
eonrenlenees    derire     their     ortginaL  — Afonfo^ne's 


CONTACT  BEEAKEB. 

Sis,— I  cannot  say  where  yon  can  get  RbumkorfTs 
breaker  in  England.  Any  optician  that  has  foreign  oon- 
neottons  can  procure  It  for  you.  Sicehrer,  In  Dresden, 
I  believe  la  where  the  one  I  had  was  procured. 
The  price  was  &l;  bnt  with  patience  yon  may 
make  one  yourself.  The  simplest  form  I  here 
annex,  bat  It  will  hardly  do  U  yon  want  to  go  In 
for  experimenting.  I  will  send  KhamkoriTs  to  the 
Editor  next  week.  A  brass  block  e  contain*  a  rack  e 
and  pinion  worked  by  the  milled  head/.  The  head 
of  toe  rack  carries  a  well  hammered  bran  aprlug 
;, about 2 or2i centimetres  broad, upon  wtaichacopper 
rod  K  rest*,  carrying  at  one  end  (he  armature  O,  and 
at  the  other  two  platinum  pendant  wires  d  d  (It  la 
sufficient  if  about  fin.  of  the  bottom  end  only  be  of 
platinum).  Tbe  head  ot  the  spring  g  carries  alto  a 
stout  brass  wire  A,  on  which  a  ball  C  can  be  raised  or 
loweigpd ;  also  the  saddle  iT.    Tbe  ball  servsa  to  n\sa- 


lato  the  speed  of  the  instrument  The  saddle  aI*o  eaa 
bo  movedTabont  to  regulate  the  balancing  of  the  beam. 
A  and  Bare  tbe  two  mercury  cops— gloss  with  hard 
varnished  wood  bottoms — which  are  adjustable  oo 
the  braat  screws  o  o,  which  go  through  Into  the 
mercury  6  6 ;  on  the  mereury  is  some  good  alcohol  a  a-. 
Tbe  rack  is  tor  adjusting  the  distaoee  of  the  anchor 
from  tbe  eleetro-magnet  D ;  •  and  X-  ore  the  two  bindln:; 
screws  for  tbe  indudng  current,  and  I  and  m  for  th<r 
battery  that  works  the  Instrument  (a  single  Grove  with 
6*  by  4'  platinum  answer*  very  wellX  A  Is  therefore 
the  DreaKlog  cup  for  the  induction  eurren*,  and  B  fer 
the  breaker  working  onrrent  If  the  Instrument  goes 
quick  tbe  alcohol  is  verv  easily  thrown  out ;  which  ia 
prevented  by  the  wooden  covers,  which  have  a  slot 
running  from  the  eentte  hole  to  the  olreumferenee  to 
allowoi  their  beingtakeo  on  or  off.  Wlien  atandlo(r, 
the  platinum  points  should  not  touch  the  quicksilver, 
and  all  the  oonneetton*  shonld  be  made,  and  the  Instm- 
ment  then  started  by  a  slight  inclination  of  the  wire  k 
with  a  glass  rt>d.  In  the  tame  manner  it  It  stopped  bt' 
holding  the  wire  stilL  The  greatest  power  is  obtaineil 
when  the  Inairumont  Is  worked,  so  that  the  time  the 
current  is  doted  is  longer  than  the  time  during  which 
It  Is  open.  Tills  It  the  tamo  prinelple  aa  Bbumkorfl'i-, 
but  much  simpler.  Any  other  Information  thst  Ilea 
ia  my  power  I  will  gladly  give.  Xakqeitt. 


STEAH  AKD  WATER. 
Sir,— If  "  Mnnceatrian  "  will  Introduce  a  cheek 
rolve  between  his  economlser  and  the  boiler. 
It  will,  I  thinlc,  effectually  remedy  the  evil 
he  eomplaltts  of.  For  general  Information  to 
"  Uancestrlan  "  and  others,  I  enclose  a  rongh  sketeh 
ot  a  feed  water  heater  (in  other  words  an  economlser). 


which  I  fltted  to  M4  horse  engine.  By  allowing  the 
oxhautt  pipe  to  project  thniiii^h  the  b  ittoin  of  the 
eating  A,  all   condensed   water  may  bi  run  off  or 
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uUHied  at  the  outlet  O.  I  made  the  mudag  Oft.  loo^ 
by  18in.  diameter,  of  }  plat«a.  The  InterDal  water  coU 
fi  waa  l^to.  inalde  diameter,  and  about  18ft.  loni;  before 
It  waa  colled.  It  was  a  very  elTectlre  appliance, 
beattne  the  fa«<l  wnter  to  within  1U°  of  the  steam  la 
the  boiler.  This  arrangemont,  moreorcr,  permits  the 
pump  to  be  worked  with  cold  water,  which  any  prac- 
tical man  wilt  nee  Is  an  advantai^e.  I  shall  be  happv 
to  famUh  details  on  appllcuion  (or  my  addren  tbrongh 
the  advertlaeBunt  oolumn.  Llah. 


TO  HILLBRS. 

Sib,— I  bow  In  anhmlsaloD  to  your  judgment  in 
respect  to  soma  remarks  which  1  hare  made  in  relation 
to  ttma  atatements  In  Mr.  Kharpe's  letter.  I  could 
not  kolp  •miUnfr  when  I  saw  that  my  letter  had  made 
its  appearance  In  public,  with  both  iu  bead  and  tall 
acrcred  from  the  body.    Rather  keen  trmtment  this. 

Itdoea  one's  heart  ^ood  to  bo  told  of  one's  faults  or 
weak  points.  Mab  $rener*lly  is  blUd  to  these  In  hln:- 
nelii  and  he  is  a  friend  indeed  who  lau  the  colira(|:e 
to  Mme  (onaanl  and  point  ttiem  out :  thsajih  this  may 
be  lit  times  rather  trying  to  proud  humnulty,  ue>'er- 
thdess  It  may  hare  a  Tcry  salutary  effect  upon  the 
patient ;  and  I  hope  that  I  sm  to-day  a  better  and 
wiser  subject  on  account  of  this  correspondence  with 
my  dusty  brethren.  And  I  hope  also  that  others  have 
profited  flomethlnp:  from  the  hlutb  thrown  out  by 
Tsrlous  eomapondeota  upon  tbia  moat  Impoitant 
brasefa  of  Industry. 

"A  Btooaaun''  Mill  adi»ns  «o  bia  lost  mbont 
milltMae  bataaetog.  and  I  am  triad  to  find  that  what 
he  says  lis  4he  result  of  practical  experiaiMe ;  laalso 
ia  mine,  aad  Aiets  are  stubborn  tbios*.     Bat  while 
looking  at  both  In  the  tace  I  muatacknowIodKe  that  he 
has  arriyed  at  a  greater  degree  of  perlectlon  than  I  bare, 
aad  am  afnM  arer  ahall ;  but  am  open  to  oonTiaUon. 
Ha  saya  Hiat  he  haa  had  eonaiderable  axpariaDcoas  a 
miUstonaboUder,  aad  la  allghtly  aeqnalaied  with  What 
caaipoaea  a  mltlatane,  Ac    He  will  probably  allow 
otkers  also  to  know  a  Utile  about  this,  th«ngb  set  to 
the   same  practical  extent,  yet  aufllowat  to  jrire  an 
opinion,  which  it  also  the  result  of  mneh  thooffbt  and  | 
exBcrlenee.     He  asks  why  should  a  stone's  standing 
balance  become  disturbed  when  runnla;;  ?    An  answer  j 
to  this   haa    been  attempted    before ;   bat  further,  I 
the   reason    In    my  opinion  is  aimply  because   the ' 
bahuiee  weight  does  not  eoiaolde  wltn  its  eoonter-  ; 
actliie  object  In  its  radial  distance  from  the  ventre.  | 
And  to  lllostraf  what  I  say.  may  I  kindly  ask  him  to  ; 
•ay  whether  by  the  aid  of  Glarke  and  Dnnosm's  patent : 
baianee  be  cannot  disturb  the  standlag  balaace  when 
rnnnlng  by  lowering  or  raiaing  the  weight  7    Let  me  ' 
also  remind  my  (rteud  that  I  did  not  say  that  a  true  ' 
nnd  level  bedstone  waa  not  essential  to  aataadiog  ' 
.balance,  because  I  oonslderaalaadlnf;  balance  virtually 
of  no  use  aad  praetleally  non-effective,    hat  me  also 
remind  him  that  I  did  not  mean  to  convey  the  id^, 
"  the  faster  the  stone  runs   the  greater  tendency  it 
ahould  have  to  tmequalise  its  gravlMtlon."    What  I 
meant  to  convey  was,  that  It  would  drag  even  at  Its  ' 
greateat  valoeity.     Irhe  will  be  kind  eoodgb  to  refer 
to  my  letter,  I  think  ho  will  find  this  to  be  correct 
I  desire  here  to  say  that  I  am  far  (nan  conalderiag 
"  A  Staoeman  "  ignorant  ar  anpractkal,  but  far  other- 
wise, aad  thank  him  peisenally  (Or  hia  opinion.  I 

THOe.  £VA1IB.      I 


Sib,— t  read   In   your  jonmal  with  pleasure  tbc . 
remarks  of  your  correspondents  on  millstone  balanceii.  , 
There  is  erldeutiy   a   great  dliterence  of  opinion 
as  to  the  merits  of  the  rnnnlog  balances.     1  con-  I 
less  I  cannot  see  what  use  they  are.      I  maintain  i 
that  if  you  keep  yonr  stone  properly  balanced  when 
standing,  and  with  a  good  face  and  nicely  dressed 
<so  that  It  may  carry  a  good  feed),  and  last,  but  not 
least,  keep  your  driver  right,  you  have  no  need  to 
bother  vourself  about  cxperslvt;  patent  balances.    Of 
coarse  tnese  remarks  may  be  much  criticised,  but  it  is  ' 
the  result  of  many  years'  experience  and  study.  i 

Millstones,  like  other  thluga,  dlffi;r  In  their  nature, ' 
and  it  would  be  idle  to  dsflne  a  certain  mode  o(  dress- 
ing them  -,  this  is  entirely  left  to  thn  judgment  and  , 
common  sense  of  the  stonaman,  who  alone  can  make 
them  work  as  they  should.    I  may  mention  here  that 
I  have  a  stone  that  will  runaoipiy  aswelt  asgrindiug,  j 
and  it  works  no  better  than  any  one  In  the  mill.    I  i 
per{ectly   understand    what    running  balances   are  i 
designed  to  do.  and  would  felly  appreciate  their  good 
services  (if  any),  yet  up  to  the  present  time  I  sm  at  a 
loss  to  understand  why  ptaotlcal  millers  should  value 
them  so  highly. 

I  should  be  glad  to  bsar  jnere  under  the  above 
heading  from  yoar«eaders,a«l  «speclally  about  silk 
dressing  machines.  J.  S. 

Sib,— Tour  eorrespondaot  "  A  'Stoneman  "  soys  he 
has  asked  many  millers  for  tbatr  opinion  on  mlll- 
etone  balancing,  but 'Mil  mm  could  get  no  direct 
reply. 

I  am  not  surpriaad  atthat'belajt  the  result  of  his  in- 
quiry, but  I  think  if  he  studies  ibe  information  that  is 
to  be  obtained  In  the  paces  of  the  Knglish  Me- 
chanic, he  will  soon  beable  loKive  a  direct  answer 
to  any  one  who  asks  his  ■pinion,  and  will  also  see  the 
value  of  "  science  combined  with  practice,"  but  he 
must  have  patience  If  all  at  once  ne  cannot  imder- 
stand  how  the  unequal  density  of  the  materials  of 
which  a  millstone  is  eomposod  is  acted  upon  when 
rapid  motion  converts  gravity  Into  centrifugal  force, 
but  the  same  laws  gusaiu  the  motion  of  the  millstone 
as  bold  the  world  in  Its  orbit  round  the  sun  since  its 
first  being  launched  forth  into  space,  in  these  pages 
we  have  the  selentlflo  tireely  imparting  their  learning, 
and  in  turn  asking  qoastions  of  the  practical  work- 
man. Such  a  bond  of  brotherhood  the  world  of  litera- 
ture has  never  before  seen.  Other  papers,  seeing  the 
success  of  the  Ekolish  Mechanic,  are  playing 
"  second  fiddle,"  but  to  tho  KaoLiBH  3fEcnAMjc 
must  be  awarded  the  leadarahip,  and  the  lesnits  must 
have  far  exceeded  the  most  sanguine  anticipations  of 
the  proprietoi^but  I  have  no  business  to  wander  from 
my  subject  in  hand,  as  I  generally  try  to  write  only 
what  I  know  to  be  of  practical  value,  but  just  this 
once  I  trust  our  Kdltor  will  allow  me  to  scribble  npon 
what  I  know  but  llule  about.    I  see  a  "  Clerical  Cor- 


respondent" rather  out  of  his  depth  when  he  recom- 
mends working  steam  engines  by  clockwork,  inntend 
of  coals,  and  1  think  that  by  ndmUting  such  letters  as 
John  Bcsrsley's,  page  131,  the  KsuLisii  MEcnANic, 
does  good,  as  harm  would  be  done  if  they  were  e.x- 
cludea,  for  many  of  those  wlio  hare  valuable  practical 
knowledge,  are  sAcompletely  ii^uurant  of  all  sclentitlc 
method,  that  they  do  not  even  know  of  its  existence, 
but  1  ieel  sure  the  corrsspoudent  **  A  Stoneman,'*  for 
whose  benefit  I  now  write,  will  not  remain  one  of 
this  class,  but  will  endeavour  to  combine  Ibe  pleasure 
and  advantage  of  sciontinc  nnd  practical  knowledge 
which  is  necessary  to  tmdorstand  the  balancing  of  a 
millstone  in  motion.  B.  B.  Smith. 


TOE  EABTU'S  FOKU. 

Sib,— Last  week  I  had  something  to  say  to  Mr. 
Beardsley,  this  ttmelwill  try  ineutcrtaln  your  readers 
with  some  nstotindlng  stuff  published  by  Mr.  Hamp- 
den, one  of  *'  rnrallax's  "  apostles.  This  is  the  person 
who  recently  proved  hi**  faith  and  his  folly  by  staking 
£500  on  the  qucsMon  wlictftier  the  earth  Is  round  or 
Hut.  He  hn'i  puMishod  a  pamphlet,  **  God's  Troth  or 
Man's  Science,  Which  shall  I^rerall  7"  Ood's  truth  has 
no  enemy  more  deadly  than  the  man  who  sets  It  up  as 
something  opposed  to  man's  eeicnoo,  for  man's  scleuco, 
based  on  (acts,  is  tare  to  prerail,  and  thus  contempt 
is  thrown  on  Gnil's  real  truth  by  its  supposed  asrocia- 
tlon  with  proved  error.  The  most  remarkable  thing 
about  tbcie  people,  is  the  cool  way  in  which  they 
misconstrue  scicutlHo  opinions,  and  stick  up  a  man  of 
straw  (or  the  purpose  of  knocking  it  down,  and  then 
triumphing  in  their  victory.  Thiu  ;  Mr.  Ilamp'Icn 
describes  two  vessels  leiiving  land,  one  going  out  till 
"all  bat  her  mizen  ma-ts  will  hav:  vanished^' (wbst- 
ever  this  may  mean  1  cannot  say) ;  the  second,  till 
"just  as  she  appears  to  bo  on  tho  crest  of  the  horiaon," 
nnd  both  brought  to  a  stand  still ;  tlie  spectators  now 
p>  to  this  last,  where  they  "expect  to  see  tho  firjl 
with  their  topmasts  on  a  level  vrlth  the  dodu  of  the 
vessel  on  which  they  are  standing,  and  thev  them- 
selves considerably  overtopping  the  level  of  toe  eoast 
from  which  they  started."  'fhey  would  expect  nothing 
of  the  kind  if  Uiey  held  tlio  true  scientUlo  opinions. 
"  lint,  oh,  their  dismay  at  Onding  themselves  iu  an 
apparent  hoilaw,  and  both  the  vessel  ahead,  and  tho 
bouses  on  shore,  at  a  considerable  elevation  above 
them."  They  would  find  nothing  of  the  kind.  This 
miserable  farrago  is  set  forth  as  facts  and  argument. 
Surely  It  would  nave  paid  Mr.  Hampden  to  have  gone, 
say  over  to  Oalals,  before  stsking  his  money,  he  would 
then  have  seen  what  really  does  occur. 

The  trial  msdo  was  this ;  three  marks  were  fixed 
at  the  same  height  above  the  water,  at  distances,  1 
believe,  three  miles  ap.irt,  and  a  tclosoopo  at  either 
end,  showed  the  middle  one  some  feet  above  the 
straight  line  joining  the  two  end  ones,  as  of  course  it 
most,  owing  to  tlw  curve  of  the  earth.  Furious  at 
this,  the  wiseacres  now  (all  back  on  the  ordinary 
eflbct  of  distance  or  i)en«pective.  which  has  »o  ejfeci  on 
a  straiffht  line  at  the  trcel  of  the  eye,  as  in  tills  case. 
Unable  to  comprcbecd  the  simple  fact,  they  assert 
that  the  sclsntlno  view  of  this  means  that  Iu  the  first 
distance  there  is  a  rise  fr>iloweti  by  a  fall,  whereas  the 
simple  fact  is,  that  a  telescope  ifteUed  trvl^,  would  at 
any  station  point  considerably  abore  any  oijoct  at  llie 
aame  height  as  itself  from  the  water;  thus  Mr.  H., 
after  showing  tho  fall  tho  curve  would  appear  to  pro- 
duce, triumphantly  exclaims,  "  But  mark,  when  they 
get  to  the  end  they  will  be  required  to  retrsco  their 
steps,  and  show  this  tiuio  a  rite,  where  they  showed  a 
fail.^'  Uls  mind  cannot  coucelre  the  curve,  or  the 
simplest  principles  of  the  siiherical  doctrine.  In  bU 
wrath  ho  published  another  pamphlet,  "  Tlie  Bedford 
t'aual  Swindle  Detected  ami  Kxposed,''  and  I  wUl 
furnish  n  few  extracts,  which  will  show  clearly  the 
remarkable  sense,  honourable  fecliug,  and  Chilstian 
charity  of  this  wonderful  champion  of  "  Truth." 

"  Mr.  Hampden  took  up  tho  suhject,  simply  and 
toleln  relying  on  tho  fact,  that  the  Bible,  or  Scriptural 
evidence,  as  far  as  it  went,  uniformly  ignored,  if  it 
did  not  directly  oppose,  the  notion  of  a  globular 
earth."  Simply  enough,  goodness  knows ;  on  the 
same  grounds  we  may  as  well  deny  tho  existence  of 
the  electric  telegraph  and  tho  steam  eogioe.  1  am 
pretty  well  versed  iu  Scripture,  and  to  tho  best  of  my 
knowledge,  it  very  thoroughly  Ignores,  *'  if  it  does  tiot 
directly  oppoM  "  las  it  might  very  easily  bo  twisted 
into  doing)  theae  samples  of  man's  science.  Having 
Issued  his  challenge,  he  says.  "  so  little  confidence  did 
the  pretended  philosophers  and  cugiueers  feel  in  their 
theory,  that  it  was  not  till  severnl  weeks  that  a  soli- 
tary reply  was  given  to  this  challenge."  Of  course 
not ;  it  was  looked  upon  as  n  "  skit ;"  no  one  supposed 
tbat  there  was  any  one  sufficiently  foolish  to  have 
meaot  It,  and  few  true  men  of  seienee  would  con- 
descend to  literally  plunder  the  poor  creature.  Here 
Is  chsrtty:  "If  there  is  one  class  of  men,  next  to 
horse  dealers  and  jockeys,  who  bear  the  Huenviablo 
reputation  of  being  the  most  tricky  and  unsorupnloas 
in  their  assertions,  it  is  the  members  of  our  scientific 
societies ;  to  nothing  but  their  unscrupulous  fiiiso- 
hoods  and  boldness  of  assertion,  are  the  astronomers 
and  philosophers  indebted  for  much  of  the  reputation 
theypOBSesa"  "Knnves  and  liars,"  aud  so  forth,  are 
abundantly  scattered  ;  "  the  cowardice  of  the  scien- 
tific world  equal  to  its  knavery;"  "shifty,  dodgy," 
Ac,  one  meets  every  other  line,  and  all  this  from  a 
man  whose  sense  of  truth  is  so  weak,  or  his  know- 
ledge so  profoundly  little,  that  he  has  the  assurance 
to  say, "  they  have  never  made  a  single  experiment, 
the  truth  of  which  can  bo  Inoontestwly  proved,  and 
they  stick  to  their  insane  theory  because  it  is  in- 
genlons."  All  this,  too,  about  men  who  spend  their 
Fives  Iu  experiment,  and  who  deem  their  greatest 
triumph,  the  finding  something  new,  never  hesitating 
to  attack  each  other,  and  atiout  dootrines  mixed  up 
with  all  our  knowledge  and  all  the  commonest  affairs 
of  life,  and  so  brought  to  hourly  tests. 

There  is  just  oun  line  of  truth  In  the  two  pamphlets. 
"  One  single  proof  would  bo  worth  a  thousand  mere 
assertions."  Will  Mr.  H.  just  take  that  one  piece  of 
truth  to  his  own  heart  ?    One  rag  of  an  argument  this 

?lous  philosopher  givos.  "If,  while  praylag  to  our 
'atber  who  Is  in  heaven,  during  the  day,  we  should 
raise  our  hands  and  oyes  towards  the  sky  over  our 
heads,  we  must,  when  similarly  engaged  durtog  the 


hours  of  night,  direct  our  eyes  and  thoughts  to  a  spot 
down  through  the  floor  or  oVer  tho  aide  of  our  bed.  It 
is  no  Joke,  this  is  the  positive  f  act "  N.B. — These  last 
words  are  part  of  the  extract ;  please  repeat  them  and 
continue.  This  miserable  twaddle  la  actually  oiTered 
ss  an  argument  on  a  scientific  subject  Does  Mr.  If. 
suppose  the  Ii.tlnite  Father  is  in  the  sun  only,  or  what 
does  he  mean  by  insulting  our  common  sense.  Then 
(or  honesty,  "  aud  W9  men  Iu  a  thousand,  in  the  pos- 
session of  their  senses,  believe  these  vlllanotts  asser- 
tions of  teis  than  half  a  tiozeyi  Infidel  philosophers, 
without  one  atom  more  proof  than  they  have  lor 
believing  that  every  house  in  London  waa  built  by  tho 
fairies."  This  Is  of  what  tbc  whole  educated  irorld 
knows  to  be  proved  and  tested  truth. 

When  gentnr  like  Messrs.  Hsmpden  and  Beardsley 
have  answered  the  simple  facts  set  forth  in  my  last 
letter,  page  163,  it  will  be  time  enough  to  answer  their 
objections  as  to  what  may,  might,  could-  would,  or 
should  result  from  the  theory  o(  the  earth's  globular 
form.  SlQiiA. 


PHOTOGKAPHIC. 

Sib,— Under  the  column  "Useful  and  Seienttfle 
Notes,"  aud  the  heading  "  Something  New  on  Silver- 
ing Paper,"  I  read  something  tbat  I  would  wish  our 
leadera  and  others  to  espeotally  avoid. 

In  my  former  letters  on  "Printing,"  I  advised  the 
drawing  of  the  paper  over  a  glass  rod  at  the  end  of  the 
dish— i.«,  (or  small  pieces  ot  paper,  on  no  account  (or 
large.  Now  a  glass  rod  is  more  easily  kept  clean,  or 
cleaned  at  any  time,  than  the  side  o(  a  dish  is,  conse- 
quently we  run  less  risk  of  suillng  the  paper.  So  much 
for  the  first  part  of  the  article.  Now  lor  the  blotting- 
paper  part— by  all  means  shan  that  I  once  tried  it, 
—the  result  was  dull  prints.  tNow,  what  can  be 
worse  than  a  dull  print  7  besides  tbat,  there  Is  a  grave 
fault  with  the  blotting-paper.  As  you  place  sheet 
after  ahoet  of  sensitive  i>aper,  tlie  blotting-paper 
absorbs  the  moisture,  and  of  course  itgoes  on  tne  back 
of  the  next  shset ;  tho  conaequeoce  is.  your  silver  goes 
into  the  paper.  That  is  what  makes  the  dull  prtuL  If 
it  were  not  to  prevent  the  silver  from  going  into  the 
paper  we  should  float  longer.  I  have  proved,  and  can 
still  prove,  whst  I  say  to  be  true. 

I  sincerely  hope  that  our  photographic  friends  will 
not  try  it  Belter  waste  a  drop  or  two  of  solution 
than  turn  out  bad  prinu.  Let  us  not  be  contented 
with  Inferior  work.  There's  no  medium ;  a  thing  is 
eithergood  or  bad,  and,  above  all,  let  us  avoid  rosnlBg 
madly  at  every  new  "  dodge  "  that  turos  ap.  TThen 
yon  have  irooa  work,  be  ssiTsfled. 

Photography  is  an  "art-scieocc,"  and  we  should  do 
all  in  our  pownT  to  promote  and  show  forth  the  art 
qualities  of  it  With  s  little  core  and  study  it  is  Just  aa 
easy  to  take  a  landscape  or  a  portrait  In  an  artistic 
luanner  aa  in  an  inartistic  one.  Apropos  of  art,  pho- 
tographers and  otber  artists  will  do;  well  to  resif  Mr. 
Bubinjon's  work  on"  PiototialKScot  in  Photography." 

P.  S.— I  have  tried  that  metbod  of  taking  stereos  o  f 
busu,  &c,  mentioned  a  week  or  two  ago,  and  find  it 
auswers  very  well.  1  will  enclose  one  later,  that  you 
may  Judge  for  yourself. 


HB.  VIVIAN'S  BEPLY  TO  "F.B.A.8." 

Sir,- Anyone  reading  that  part  of  "F.R.A.8.'s' 
letter  which  refers  to  mine  (p.  135),  might  imagine  that 
my  calculntiou  l.i  Incorrect,  which  I  must  deny.  The 
rule  he  states  cet.ilnly  does  give  the  toons  of  acrossed 
lens,  but  it  isthegeoinetrlcal  focus,  or  snob  as  it  would 
be  supposing  the  nfractlve  index  to  be  unity.  Now, 
OH  the  index  can  In  no  case  be  unity,  of  coarse  themlp 
jiven  by  "  F.K.A.8."  will  ndt  given  proper  result,  but 
1  such  rule  is  to  be  made  use  of,  tho  result  obtained 
must  be  diminished  by  dividing  it  bv  a  quantity  to  be 
arrived  at  by  multiplying  the  actual  refractive  Index, 
less  unity,  by  2,  for  this  case  o-.W!  x  2  =  1-048.  If 
"  F.R.A.8.'s  '  expresulon  be  worked  out,  and  thoresalt 
divided  by  this  number— i.e.,1 -MB,  it  will  give  the  true 
refracted  focus,  which  will  be  fouud  to  be  only  a  very 
small  fraction  of  an  inch  more  than  S21n.,  or  Aft  lOln. 
I  may  add  that  I  have  not  attempted  an  Independent 
cnli-ulalion.  All  that  I  have  done  is  simply  to  adapt 
Hersohel's  curves,  given  in  his  work  on  the  telescope, 
referred  to  by  "  A  Fellow  of  tho  Boyal  Astronomical 
Society,"  to  t'he  foci  referred  to  by  "  Neptune,"  and  to 
olTer  if  that  is  not  sulBclont  to  do  more.  I  do  not 
make  light  of  the  calculation.  I  shall  have  to  go 
through  it  If  this  is  required,  though  I  should  have 
thought  that  a  practical  astronomer  like  our  friend, 
wimmust  be  used  to  riilher  long  computations,  would 
notbave  mode  much  of  It  Henbt  T.  Vitian. 


COTTON  SPINNING. 

Sib,— It  is  with  great  satisfaction  I  see  the  above 
important  subject  receiving  oonslderatian  in  your 
columns.  Let  us  hope  that  every  person  will  write 
what  l:u  knows,  and  no  more.  Let  iiim  be  sure  that 
what  he  sends  is  right  before  ho  commnnieates  it,  and 
bear  in  mind  that  wrong  ideas  on  any  snblect  are  some- 
thing like  an  tufectious  disease— vs^  catching,  and 
sometimes  doing  much  miscbieL  People  generally 
act  practically  on  the  information  they  receive;  a 
false  or  thoughUeas  stsucment  may  do  mischief  to  ao 
small  amount.  The  boon  you  are  conferring  upon  ua 
by  opening  your  pagea  for  discassing  matters  appcr- 
tainiug  to  cotton  spinning  is  great.  In  the  firstplace, 
it  will  afford  us  that  grand  prlvUege  which  so  many  of 
your  readers  enjoy,  the  means  of  hearing,  or  rather 
reading  each  other's  opinions  on  various  subjects, 
about  which  (as  in  all  oiner  arts  or  studies)  there  Is  a 
great  dlffcreuce  of  opinion.  Secondly.  It  will  be  the 
means  of  showing  this  branch  of  our  manufacture  In  its 
true  light,  not  las  many  suppose)  as  a  "slavehouse" 
for  human  beings,  but  as  a  greatschool,  where  there  la 
almost  as  much  to  be  leamed  andexplalned  as  there  is 
in  the  Observatory  at  Greenwich.  Thirdly.  It  will,  I 
hope,  be  the  means  of  bringing  hundreds  of  fresh  sub- 
scribers to  this  "  meana  of  Knowledge,"  (or  it  will  sup- 
ply a  long-felt  want 

"  Factory  Lad  "  last  week  asks  how  a  draught  o(  7 
should  bo  distributed  between  4  sets  of  rollers.  It 
depends  upon  oiroumstanoes.    If  bis  carding  engine 
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li*f  a  dnw  box.  Had  a  dmaght  of  abent  i,  tkf»  ha  esn 
haodte  It  pretty  fitronp,  a»  tbe  fibres  nre  already 
•traiS'hteaea  ready  tor  drawing.  But  l(  he  has  no 
draw-boK  to  hl«  encrlne,  or  only  ona  with  a  draaabt 
o(  aajr  1'2S,  t(  he  will  examine  tbe  ■Hror,  be  wUl  Sad 
the  fibres  all  ways,  and  It  will  be  seen  that  nuder  tbe 
abOTe  clrcuiastaDoes  it  would  be  tooUabixsa  to  subjeot 
it  at  oace  to  a  frreat  draafkh  tbisrelars  It  ibould  b« 
"ooaxe4"  straight.  Under  these  eircanataiieea, 
"  FaAtory  T.ad  "  will  find  tbe  following  the  best  dis- 
trtbatlon  of  bis  draog;ht:— Between  baolc  and  3rd,  1'25; 
between  3rd  KaiJtnA,  1-87 ;  and  between  2iid  and  front 
3;  tetALA-OQ. 

"  B.  W.,"  Rochdale,  talks  abont  a  drane^t  between 
lap  Md  feed  rollers,  Kow  tbare  Is  not— or  rather, 
outit  lut  to  be— any  draii(;ht  at  all  there.  What  a<e 
wonld  it  be'  Tba  lap  staould  be  dslWered  Jnsc  as  the 
feed  roUers  want  it,  neither  slower  nor  faster.  "  B.  VT" 
most  bear  In  mind  thrre  Is  no  draught  between  the 
doflieraBd  delirerin^  rollers,  bnt  a  contracHan. 

HAUiONiOL's  Cotton  Spjhseb. 


Sib,— I  have  read  a  letwr  on  "  Cone  Korlng 
Frames,"  In  April  22.  "  B.  W.  R."  says  it  is  imma- 
terial wbettaer  tite  bobbin  luads  the  flyer,  or  tbe  flyer 
leads  tbe  twbhln ;  I  f  that  be  true,  I  should  like  to  know 
the  obi«ct  of  tbe  frames  beisi;  nude  to  ^car  In  that 
form,  wlilob  apf)ears  to  bo  the  general  mla  according; 
to  a  Mr.  E.  Stater,  April  29.  pagre  1S3,  If  there  be  no 
advantaffe  In  tba  make  of  the  thread  by  running  tbe 
bobbin  qaieker  than  tbe  flyer  In  mv  opinion  It  Is  a 
disadrantacB  to  the  wear  and  tear  of  the  machines, 
besldea  taUni;  more  power  to  ran  the  bobbin  II  to  I, 
than  waold  be  reqainid  to  run  it  9  to  1  of  tbe  roller. 
Hy  reaaeo  for  •eeking  information  Is  because  I  have 
bMn  a  worker  of  oooa  frames  10  or  12  yeaas.  In  Taylor 
Wordsworth's  make  for  worsted,  tbe  gearing  Is  so 
arranged  that  the  flyer  most  lead  the  bobbin.  Mnlti- 
ply  the  diameter  ot  deliTeriatt  roller  by  the  reroln- 
tloas  per  minate ;  feradlrtdonddlvldeby  the  diameter 
of  bobbin,  tlie  qootlant  snbtraeted  lyom  the  speed  of 
spindles  per  minata  will  giro  the  uomber  of  rerolu- 
tiona  the  bobbbi  will  make  per  minute.  Since  I  read 
*' R  W.Ji.'s "remarks, tbinKinf?  tbore  was  something; 
In  the  make  of  the  thread.  I  tried  to  run  the  bobbin 
qaieker  than  the  flyer,  but  on  account  of  tbe  gewt  I 
eonid  not.  JE.  Ralsbhaw,  Gomenal. 


Sib,— If  I  am  not  mistaken,  "Hntnallmproroment," 

gage  111,  Intended  tbe  question  propounded  by  him  to 
9  somewhat  ambiguous,  as  the  rule  he  quotes  cannot 
be  "strletly  eotrect,"  because  It  takes  note  of  no 
draocht  In  tbe  carding  engine,  save  that  between  the 
"feed  roller*"  and  "dolIer,"althougb  there  are  two 
other  drangbts  outside  It ;  so  that  obyiouily,  the 
draught  of  the  engine  must  be  the  total  af  tbe  three. 
The 'flrat draught  Is  between  "lap  roller  "  and  "teed 
rollers t"  the  second  between  "feed  rollers"  and 
"dofler"  (for  Sadiag  tUaone  the  rale  Is  correct);  fie 
third,  between  "  doffler"  and  "  calenders."  There  for- 
merly was  a  "draw  box"  attached  to  each  cording 
en^ne,  tor  the  imrpoae  of  adding  to  tbe  draught  of  the 
engine  a  considerable  amount— aome  hare  |thcm  still, 
beeaoae  they  an  "penny  wise  and  ponnd  foolish."  It 
may  also  be  said  of  the  draught  of  any  machine,  tbe 
tbeorstieal  draught  Is  not  often  the  working  one,  as 
tbe  latter  depends  upon  the  qualities  ot  the  cotton. 
and  varies  aeoordlngly. 

•A  word  now  tor  the  lads  on  the  Sbbfect  of  draughts. 
The  term,  a<  used  la  cotton  8{ilonlng,  means  the  draw- 
ing out.  Into  greater  length,  of  tbe  fibrous  bands  of 
cotton,  by  the  rollers  through  »hleli  tbey  pass  In  the 
process  of  mannfaoture.  The  cause  of  this  drawing 
put.  or  draught.  Is  the  acoeleratad  surfaee  speed  tbat 
Is  given  to  eaob  "  line  "or  "  row  "  ol  rollers  in  a  set. 
from  back  to  front.    Now,  as  you  know,  tbo  "  top  " 


IC,  and  tbe  back  and  front  wheels  must  both  mnko  an 
equal  number  ot  turns  In  n  given  time,  because  they 
have  both  the  same  number  of  teeth.     Wliat  is  meant 
by  "a  given  time  "  U  the  time  you  might  fix  upon  If 
yon  were  making  an  experiment,  as  one  miauto,  two 
minutes,  or  any  time  yon  pleaa4!.    Let  us  now  sup- 
pose tbeae  rollers  are   making  iO   revolutions    per 
minute,  how  much  farther  will   tho  aurtace   of  the 
front  one  have  travelled  than  that  of  the  back  ona  ? 
It  we  multiply  the  diam.  of  a  circle  by  3-14,  we  shall 
get  as  near  the  olrcnmftirence  of  It  as  we  require  fur 
our  purposes,  and  tbe  circumference  of  a  circle  Is  the 
distance  it  would  travel  If  turned  once  round.    Then 
lln.  dlam.  of  back  roller,  x  S  H  =  auin   circum.,  and 
;tU   X  40,  tlio  number  of  turns  =  liS-flOIn.,  the  dis- 
tance travelled  by  tbo  surfsco  of  back  roller,  and  con- 
sequently the  length  ot  yam  It  would  take  in  daring 
a  minute;  and  2ln.  dlam.  of  front  roller  x   S-14  = 
antUa.,  lu  clreanfereoce  the  same  aa  tXfi>rB.  0-38  x  44 
=  2,'>l'20ia,  th«  distance  travelled  by  tbe  front,  one. 
N'ow  If  we  divide  the  latter  disunce  by  tbe  former, 
we  evidently  get  the  dcangbt,  aa  251S0  H-  124-50  =:  z, 
tbe dreugbc  of  the  rollors.    They  would  draw  out  lis. 
into  Sin.    This  example  shows  ui  thst  tbo  draught  Is 
the  result  of  surface  speed,  and  not  of  speed  of  revoln- 
tlos,  aa  both  the  rollers  inake  the  same  number  of 
tonw,   that   Is  40.    Again,  the    clrcumteresoe  of  a 
dnle  is  always  In  proportion  to  its  dismirior,  so  that 
In  this  ea'ie  wo  could    have   found  tbo  draught  by 
simply  dividing  the  diameter  of  the  front  roller  by 
that  of  the  back  one,  seeing  they  hare  a  similar  speed 
of  revoltttlan.  aa  2-7-1  =  2.    ton  will  observe  also, 
that  the  draught  must  not  be  called  tba  diRereooe  in 
tbe  apeeds,  although  it  is  the  result  of  such  diOercnoe, 
because  the  difference  between  1  and  2  =  1,  as  2  —  1 
=  1,  or  10  —  6  =  5 ;  but  It  one  travelled  Idin.  while 
tbe  other  travelled  5,  tbe  draught  they  would  cause 
would  bolo  -^  S  =  2.andnoi»,wliloblsthedUIereDca 
between  10  and  S.    And  further,  suppose  you  wish  to 
draw  out  i  hanks  into  SO  banks,  the  draogbt  required 
would  be  50  -^  5  =  10,  not  60  —  6  =  45.    You  may  call 
It  tbe  gcometrlcsl  ratio  between  the  two  travelling 
speeds,  its  measure  being  the  quotient  obtained  by 
dividing  the  greater  by  tbe  lesser.    In  a  future  letter, 
I  will  endcitvonr  to  make  yon  understand  tbe  matter 
entirely,    rerhaps  some  may  think  that  1  am  treating 
tbe  subject  in  too  simple  a  metbod ;  If  so,  I  am  not 
writing  for  snch  as  they,  bnt  for  the  lads,  and  I  know 
from  experience   that,  to    them,  the  more  simply  t 
speak,  tbo  more  useful  the  Inlormatlon.    There  are 
hundreds  and  thousands  of  factory  lads,  adults  it  you 
will,  who,  Uko  myself,  have  not  bad  the  opportunity  of 
attending  a  school,  or  at  most,  only  for  a  few  months 
at  the  time,  when  tboy  were  too  young  to  learn  any- 
thing that  required  study,  or  the  action  of  reasoning 
powera,  and  wbat  may  sucb  aa  these  do  bnt  pick  up 
and  scratch  off  iniacmation  from  anylbing  tbey  can  1 
1  ( the  thing  has  too  much  weight  in  it,  tbey  cannot 
pick  It  up,  and  If  It  be  too  hard,  they  can  scratch 
nithlng  off.    The  Khglish  Uechanic  is  doing    a 
marvcUous  walk,  and  judging  from  tbe  common  sense 
views  of  lie  Xdltor,  and  tbe  many  gentlemen  wbo  eon- 
tribute  to  it,  it  must  go  on  working  In  the  future  natil 
it  comet  to  be  loekedupon  aa  one  ot  the  little  begin- 
nings tbet  has  been  developed  tor  a  good  purpose,  and 
carried  ont  to  agreat  end.    The  enterprise  itself  ii  the 
fulcrum,  ita-  pages  are  the  lever,   and  nil  who  will 
may  take  bold  and  swav  down  as  moeb  as  they  can 
ontll  we  are  raised  ap  from  a  sute  of  ctaaMio  Igno- 
fjho*.  to  one  of  Bcientlflc  knowledge.    If  now,  some  of 
the  Undly  F.E.A.8's,   who  have  such  great  strong 
bands,  instead  of  being  generous  and  courteous,  were 
to  be  thoughtless,  and  If,  when  they  put  their  bands 
upon  tbe  lever,  they  crush  and  bruise  the  Angers  ot 
their  less  gifted  brethren,    so  much  tbat  they  made 
them  tired  of  the  good  work,  how  unrortunate  would 
be  the  result,  and  bow  contracted  would  bo  the  sphere 
o*  "»  uwtnlnaes  I  Let  the  Mechanic,  then,  come  to  us 
like  the  sunshine,  tempered  so  that  the  light  it  diffuses 
may  be  gUdness  in  tbe  high  places,  and  health  with 
bapptntss  In  the  lowly  ones. 

Edward  Habergham  seems  to  have  had  an  Idea 
tbat  the  anomaly  he  speaks  ot  Is  not  anomalous— no 
mine  it  Ii.  The  avolrdapois  poand  contains  7,000gr., 
and  in  weighing  cotton,  2igt.  make  1  dwt,  but  20 
dwta.  do  not  make  loz.  He  was  mistaken,  I  think, 
when  ho  sold  we  are  told  so— 437igr.  =  lox.,  and 
Ii.  •<  1*  =  7000.  Have  yoo  been  trying  to  work 
'  Egyptian  "  and  "  Snrat "  together,  Edwaru,  or  avoir- 
dupois and  troy,  eh  ?  Let  "  Fooiory  Lad  "  page  138, 
divide  his  7  by  3,  and  make  the  draughts  of  each  lino 
orrollors  In  tho  drawing  boxes  equal,  as  2i  +  v4  -t-  I't 
=  7,  or  21  -h  2i  -F  2}  =  7.  If  he  in  worklna  "middling 
Amerlean  "  cotton,  and  "  putting  up  "  six  ends,  let 
Mm,  If  be  can,  reduce  the  toval  to  (i,  and  get  bis  rollers 
as  near  together  as  be  can,  ualess  their  diameter  be  no 
more  than  the  length  of  the  staple. 

£.  8l,A.TEB,  Boraley. 


DASK  LINES  IN  SOLAR  SPKCTBTTX. 

Sir, -In  reply  to  Mr.  Proctor,  I  cannot  give  any 
eridence  based  on  my  own  observations  of  the  dark 
lines  m  the  spectrum,  not  possessing  instruoiental 
means  for  taking  tbem.  If  he  does,  I  fancy  the  ques- 
tion of  their  origin  can  be  determined  la  this  way. 
Suppose  such  a  day  as  that  described  In  my  letter  on 
p.  658,  Vol.  X.,  is  selected  tor  an  examination,  com- 
mencing with  the  sun  on  the  meridian.  It  the  dark 
Ibies  are  broad  and  clear,  and  tbey  diminish  as  tbe  sun 
descends  to  tbe  horizon,  we  may  safely  refer  tbem  to 
solar  absorption.  If,  on  the  contrary,  they  are  narrow 
and  Indistinct,  but  widen  ont  with  the  descent  of  the 
sun,  then  their  terrestrial  origin  is  plainly  shown. 

T.  A. 

["T.  A."  says  he  cannot  give  any  evidence  "based 
on  his  own  observations."  Does  he  not  know  that 
observatlsn  ot  pbenoraena  is  the  Initiatory  step  In 
solentiflo  inveatlgatien  ?  Wby  go  oa  guessing  and 
suppoalng.  without  observing?  If  "T.  A."  would 
ob«ervo;nrst  and  Infer  afterwards— reoord  facts,  and 
then  generalise,  it  would  be  battarfor  him  and  others. 
A  man  like  "  T.  A."  may  go  on  speculating  on  "  tfs," 
and  fancyinc  qneationa  tor  a  lifetiaae,  and  still  be  no 
wiser.  For  thousands  of  years,  up  to  the  time  of  Baeon, 
men — and  gr^at  men  too— proceeded  as"  T.  A."  does. 
And  what  did  they  do?  Certainly  not  much.  Wo 
mean  nothing  offtnvive  when  w«  state  a  million  ot  men 
mIghtpurtu«"T.  A.'8"niethadfor  soores  of  genera- 
tions, and  Sclenre  would  be  notbing  bat  a  chaatio 
gneas.— Ed.  E.  M.] 

DRILL  FOR  DRILUNG  STONE  AND  BRICK. 
Sib,— 1  hare  sent  y«u  a  rough  sketch  of  a  driU 
which  I  have  uted  for  drilling  stone  and  brick ;  it  is  an 


I  h     in.JB 
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Srf.^^"Jk-I°"'",  "*''*  .""  '»*'»"  between  their 
sSS^.- J*!!!!!?'"'™^  ""'  ''""»  "  torward  at  the 
tte  hU?,?*  "Pf^.""  'i'*''  'htmselves  are  travelUng, 
ttebaek  ones  tak  ng  it  In,  or  "feeding,"  and  tlii 
^^^rt^V!^^  '*  "^  '"■ "  <J«"  wing  '''it.  It,  then. 
alf«r^r.\JJ'""'  ""i  ••?*  ""«''»  'on*"  «he  yarn,  o^ 
wmS.'uiS!^'''."'^*  "T  *°y  "«'  of  rollers  through 

ont  iSJl^I*°€''L°'  "■»  ToWcn,  we  haVe  only  to  find 
tSfvSllTJ^?!?  ^f  .""^  ""•'■"»  »'  'he  front  one  is 
mSrfof^?S;.'l".°i  the  back  one,  by  dividing  tbe 
oSSS.2f  ^d'S'"'"?!''^  ""'  "'  ^o  "lowest,  anS  tbe 
fhniH^t  *•  .*£*  •'"■Kht.  Look  now  at  tbe  sketch,  take 
ta  i?^^7."S:  VS.}'"-.J"*°-  "0  «•»  trout  onSlo 
SLt^!f_'^*.*i?",\""«J"  Ke»«-»Jl7  drives  all  the 

^tuSr        '^*'''  *•■''  df'Tea  a  carrier  of  »«   teeth, 

S.  ™1;  Tl"*.*"..'?*  *?*  ^™'"  <"">■  "  will  bo  evident 
tOTon,  that  although  the  carrier  has  90  teeth,  It  c«n- 

ShiJflTS,  '  5^*^  "  '«"  "!**<•  W  »•>«  Iwek  roller 
Jr.  i*^  '■*"?  •*'  *•*"  '™n*  "oo.  beoauao  it  transmiu 
™  given  motion  from  the  same  diameter  it  receives 


,  S'R— Tho  question  asked  by  a  "Factory  Lad"  p. 
13«,  on  tbe  proportionate  drangbte  in  a  drawing  frame 
with  four  lines  of  roUers,  Is  one  on  which  he  will  And 
muoh  diversity  of  opinion  to  exist  amongst  ptsstioal 
cotton  spinners.  I  willingly  give  my  opinion,  and 
hope  otberawill  do  the  same,  nitliough  I  know  that  in 
flrst-claaa  eonoerns,  where  different  systems  prevail 
partionlars  of  this  sort  are  generaUy  regarded  of  some 
importance,  and  as  seoreu  belonging  to  the  business 
not  to  be  divulged  to  rival  splnaers.  Whatever  scru- 
ples there  may  be  aa  to  fumishing  information  of  this 
sort  between  IndlTidnal  firms,  with  h  pubUcaUon  suoli 
as  the  Mecuahio,  snch  aornples  are  Inadmissible,  and 
may  be  disregarded. 

For  a  medium-stapled  cotton,  I  should  pUoe   tbe 
draughts  as  follows :—  k  —o 


arm  which  yon  hold  with  one  band  to  tarn  the  drin 
whilst  you  strike  with  a  bammor  In  the  other. 

ACoDMTKY  Lad. 

PLUMBAGO  V.  PLATINA  BATTERIES. 
Sib,— In  your  last,  T.  8.  Coalsbee  refers  to  the  nse 
of  plombaga  In  the  place  of  platlna  as  an  ailment  and 
containing  coll  tor  tbe  nitric  acid  battery.    I  hope  for 
the  good  ot  all  ot  as  Intereeted,  you  will  and  space  for 
my  opinion  en  the  merits  of  plumbago  and  platlna- 
About  1843  I  waa  experimenting  upon  Uie  power  ol 
various  forms  of  batteries,  both  platina  and  oarbon 
and  then  dIaaoTered  that  tbe  plumbago  ooald  be  made 
the  porous  csU  (or  holding  the  acid.    I  had  several 
forms  of  them  made,  round  and  flat,  which  gave  great 
power  tor  boora,  a  discriptlon  ot  which  was  givm  la 
the  Practical  Mtcluutie  and  EngmMr'$  Magatine,  Vols. 
IL  and  III.  Thaonly  difference  between  my  arrange- 
ments and  the  newly-Invented  one  ia  tbe  pnttlng  the 
stopper  upon  the  old  Invention,  thereby  increasing  ita 
defiwts.    After  years  of  experience.  I  am  in  a  position 
to  state  what  can  be  got  Irom  plombaga  or  platina. 
First,  ptnmbago,  charcoal,  or  gas  coke,  all  of  whieh 
hnve  been  found  to  give  a  power! ol  current  In  eontaet 
with  strong  nitric  acid,  are  by  tar  the  cheapest  to 
get  up,  ami  work  well  tor  some   time;  bnt,  onfortn- 
nately,  they  get  filled  in  their  pores  with  a  glut,  get 
detached  from  their  oottaeetlons,or  crumble  down  after 
drying,  requiring  frequent  renewal  and  repair.    Now, 
u  to  platina,  the  first  cost  Is  somewhat  additional,  but 
it  often  nied  it  soon  proves  tbe  cheapest.    And  here  I 
wonld  advise  all  wbo  wish  to  have  a  good  powartnl 
battery  not  to  use  the  thinnest  platina  foil;  get  it 
somewhat  stout;  make  the  connections  a  short  dis- 
tance from  the  fluid  with  platina.  coat  well  with  shel- 
lac, use  the  strongest  nitric  aold,  saturated  salt  and 
water  with  the  ilno  porous  tube,  soft  pipeclay,  wood, 
or  vegetable  parchment,  and  you  have  the  simplest 
and  most  powerful  arrangement  yet  known. 

A.  FABqmiAB. 


Between  Front  &  2nd  rollers 
Drought  2-05  > 


2nd  A  3rd    3rd  &  book 


1-93 


1-3S 


total  draughts 
=  7W 

To  keep  tbe  ball  rolling  I  should  like  to  see  opialona 
pro  and  con.,  on  an  up  or  down  draught  in  a  seutoher. 

B.  W.  B. 


THE     BEDFORD    CANAL    EXPEEIIIENT— SIX 
MILES. 

Siq.— As  a  correspondent  has  asked  for  some  pir- 
tlculors  respecting  tbe  above,  I,  having  read  all  the 
correspondence,  and  tested  the  experiment  on  paper, 
will,  with  your  permission,  reply.  In  tbe  first  place, 
I  may  state  that  the  fiat  theorists  cannot  seem  to  com- 
prehend the  laws  ot  gravitation  and  the  lule  of  tan- 
gents, together  with  thelaws  of  perspective.  The  first 
experiment  consisted  of  sighting  from  end  to  end 
with  a  5-toot  telescope,  the  lino  of  sight  forming  a 
tangent  with  its  centre  In  contact  (to  a  sphere),  the 
centre  signal  appeared  approximately  over  tft.  above 
it.  Urns  proving  tbat  the  three  poinu  were  not  In 
a  stratftht  Une,  hot  tbat  by  adding  refracUon,  making 
6ft,  a  Carre  with  the  radlusof  the  earth  would  Inter- 
sect tbe  three  points.  The  diagram  of  this  experi- 
ment was  signed  under  protest  hy  the  globular  oppo- 
ser's  reteiee,  (or  wbat  reason  would  appear  atrange 
to  us  whd  know  the  rule  of  three  "  boring  sUeka." 
The  next  experiment  consisted  of  sighting  (rem  end 
to  end  with  a  Troughton's  level,  iheline  ot  sight  (In 
this  case)  forming  a  tangent  with  Its  point  of  contact 
at  the  first  station.  The  centre  signal  (if  reversed) 
appeared  below  tbe  cross  bnlr.  and  the'  end  'signal 
below  tbe  centre  one;  thus  proving  that  they  wero 
not  In  a  straight  line,  bnt  dipping  from  itae  taogenL 
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This  experiment  wu  reverted  at  eacb  end,  wltli  the 
riime  reaalt.  Bat  tbe  globaUr  oppouent'a  referee 
iirKuee  that  a*  the  two  algnali  aad  croat  hair  appeared 
«.'quldlttaBt  from  eaeh  other  In  the  tnleacope,  nir  that 
reaaon  they  mnat  be  In  a  atralgbc  line  from  end  to  end, 
iind  thai  the  ipparent  dipping  mait  be  tbe  reanit  of 
perapectlre  diminution;  but  tho«e  of  us  who  know 
unytiiiDg  of  tbe  lawa  of  penpectire  could  Inform  him 
that  all  objecta  atandiUK  upon  a  straight  plane  with 
their  tope  the  same  height  as  the  eye,  must  line  with 
aiid  cut  each  other,  and  that  tbe  bases  only  will  Yanish 
Tonards  a  borlxoutal  line  paating  through  the  eye. 
if  the  signals  and  cross  hairs  were  equidistant,  it 
wjuld  prove  ourvature;  to  wit,  if  the  emi  signal 
dipped  (less  retraction)  20itt.,  the  centre  one  would  dip 
r(t.  8in.  Uy  making  a  aide  view  on  paper  it  will  be 
tound  to  bo  a  curve  (horlionttl  scale,  say  lin.  to  a  mile, 
vertical,  (in.  to  a  foot). 

The  problem  may  also  be  tested  perapectively  by 
measurmt;  the  dips  on  the  vertical  picture  line.  But 
ns  Ibis  curve  does  not  give  the  theoretical  value— viz., 
j'i'Ift.  la  3  milea  and  10-&7U.  in  6  miles  (refraction 
deducted),  as  partly  proved  In  Srst  experiment,  we 
have  good  reasons  for  doubting  this  equldisunce.  For 
(be  theoretical  curvatoro  the  centre  and  end  signals 
should  appear  twice  as  far  apart  as  the  centre  signal 
and  cross  halr-as  msy  be  tried  by  a  perspective  prob- 
lem. In  the  diagrams  of  Mr.  Wallace's  referee  they 
are  shown  about  In  that  proportion,  but  as  all  the 
dlaj^rams  seem  to  have  been  rough  tketohes,  they  must 
be  tiikon  approximately,  otherwise  a  micrometer 
should  harobeen  used.  A  curvatnre  has  been  proved, 
(hurefore,  on  Mr.  Wallace's  side,  although  doubted  by 
thii  opposite  side.  We  may  also  consider  it  (In  the 
absence  of  minute  measurement)  aa  tbe  theoretical 
value,  via.  : — 

sighting  5'li  +  refraction  '80  =  dft  in  3  miles, 
sighting  20-S7  +  refraction  3-43  =  24ft.  In  6  miles. 

The  diagram  represents  a  geometrical  aide  view  of 
the  combined  experiment,  with  refraction  lessening 
the  actual  dip. 

K.  Y.  eooitZ,  Grovetown,  Weston-iaper-Uais. 


FACTS  WANTED. 

Sib,— I  eottiesB  to  being  somewhat  seeptleal  about 
the  astounding  theory  put  forth  by  Mr.  Henry  W. 
ISeveluy,  of  Kuading  (No.  288),  respecting  speed  and 
power  in  locomotive  vehicles.  If  I  understand  his 
assertion  rightly,  he  states  that  the  higher  the  rate  of 
speed  at  which  a  vehicle  Is  driven,  the  smaller  will  be 
the  amount  of  power  required.  If  such  a  theory  could 
t;e  substantiated  in  practice.  It  would  certainly  be  a 
j'rand  thing  for  wo  poor  veloclpedista,  who  are  held 
down  to  something  like  eight  miles  an  hour,  by  those 
mortal  euemien  to  progression,  gravity  and  friction. 
If  the  statement  be  true,  that  the  higher  the  speed 
the  smaller  tbe  power  required.  It  follows  that  there 
IS  such  a  thing  as  a  speed  so  high,  that  no  power 
would  he  required  at  alL  And  having  got  thus  tar, 
might  it  not  be  possible  to  eeax  our  vehicle  to  put  on 
a  little  sndltional  speed,  and  to  create  a  little  snrplns 
power  to  be  applied  to  some  praiseworthy  object,  sneh 
as  grinding  the  coffee  or  churning  the  milk  (vide 
Punch),  while  we  were  taking  a  short  canter,  (SO  or 
60  miles)  on  our  veloclfere,  before  breakfast.  I  have 
read  Mr.  Keveley's  epistle  with  much  interest,  and 
will  become  a  convert  to  bis  doctrine  when  he  brings 
OBe  or  two  facu  of  vehicles  of  any  deserlptlOD  ever 
having  been  driven  with  less  power  at  a  high  speed 
than  a  slow  one.  J.  Hastihob. 

SCHKW  IN  CHUCK.— TO    "HEATHEN  JACK." 

SiK,— If  yon  study  "A.  B.'i"  drawing  yon  will  see 
that  what  you  suppose  to  be  a  left  haud  screw  Is  a 
right  hand  ftnialt  screw  thown  in  uction,  and, 
therefon,  has  the  lines  representing  the  thread, 
slanting  the  same  way  as  an  outside  male  thread.  As 
tothe  other  point,  yon  misquote  my  letter  by  leaving 
out  the  words  "  of  the  mandrel,"  alter  "each  emi. "  I 
meant  that  the  mandrui;is  double  ended,  and  carries  a 
chuck  on  each  end^at  tho  same  time,  which  necessitates 
oae  being  screwed  right  hand  and  the  other  left. 
Lastly,  It  Is  by  no  means  uncommon  to  find  right 
hand  screws  Inside  tbe  cylinders  of  back  centres,  and 
many  prefer  it,  as  It  renders  forcing  up  a  drill  essier 
work,  owing  to  the  workmen  only  having  to  lay  hold 
of  the  fly  wheel  on  the  screw,  and  keop  pulling.  So  I 
don't  think  It  wrong  altogether.  J7K.  f. 

JUMPING  FKOM  THE  TEAIN. 
8in,— In  reference  to  yonr  correspondent's  view  on 
the  subiect  of  "  Jumping  from  tbe  Train,"  will  you 
permit  me  to  sncsest  what  I  think  is  a  somewhat  dif- 
ferent view  on  this  subjeet,  bnt  one  that  appears  to 
me  the  oorreet  one,  and  oae  that,  I  believe,  has  stood 
the  test  of  experience  with  gnards  and  persons  in  a 
position  to  need  the  Jump  tor  safety  when  a  train  has 
been  proceeding  with  great  velocity.  It  is  to  throw 
yourself  with  backward  Jump  slightly  inclining  the 
contrary  way  to  tbe  direction  of  the  train.  CI  coarse 
itCwHI  easily  bo  seen  that  when  the  feet  reach  the 
vrouud  their  motion  will  be  arresled,  bnt  the  rest  of 
tbe  body  will  fall  violently  in  the  direction  taken  by 
tiic  train.  If  ibejomper  Jump  face  forwards  away 
rrom  the  engi-  c,  he  will  come  violently  on  the  back  of 
hi  I  bead;  Ith  <  Jump  be,  as  I  state  It  thould  be,  his 
lall  TtUi  be  on  b  U  lace,  but  be  will  have  his  hands 


ready  to  break  bis  tall.  If  his  Jump  be  with  the  train, 
forwards,  he  win  add  his  own  velocity  to  that  of  tbe 
train,  which  needs  no  addition.  The  ordinary  Idea  is 
to  jump  forward  in  the  train's  direction;  this  will 
anawer,  and  is  the  only  way  when  the  Jump  la  from  a 
■arrlage  drawn  by  a  horse ;  bat  when  the  velocity  it 
that  of  steam,  30  or  40  miles  an  hoar,  the  action  must 
be  different. 

A  very  active  little  station  master,  well  known  to 
those  who  frequented  Leicester  station  12  or  14  years 
ago  (Ur.  Tyers)  la,  I  believe,  my  authorl'.y  for  this 
vlev,  and  It  was  more  than  once  tested  by  his  expe- 
rience. I  trust,  however,  neither  I  nor  any  of  your 
readers  may  ever  be  In  a  position  to  require  to  try  any 
method  of  leaving  a  train,  but  should  It  be  our  lot, 
there  appears  to  be  more  philosophy  in  this  one  than 
In  any  other.  O.  W.  W.  G. 


SLOT  CDTTINQ. 

Sir.— I  encloee  a  couple  of  tools  and  sample  of  work 
for  "  F.  R.C.S.."  which  I  shall  be  obliged  by  your  letting 
him  hare  on  application.  J.  K.  P. 


TRICYCLE. 

Sir,— Enclosed  is  photograph  of  a  tricycle  I  have 
invented.  Yoa  will  perceive  It  Is  driven  by  the  front 
wheels  and  steered  by  the  hind  one.  I  have  tried  all 
ways,  but  this  is  the  best  arrangcmeuL  The  connect- 
ing rods  from  the  hind  wheel  to  the  steering  handles 


are  not  in  the  way  of  the  legs  ;  9  miles  an  hoar  may  bo 
attained  with  about  the  same  exertion  as  walking, 
and  with  3ft.  driving  wheels  and  a  little  more  power 
I  can  drive  It  I2  miles  an  hour.  I  have  driven  it  up 
all  hilU  I  have  come  In  oonuct  with,  and  have  never 
had  a  fall  from  it.  This  is  the  effect  of  baring  the  two 
wheels  in  front.  John  A..  Lit. 


TOE  SALTAIRE-WABDOUB  STSEET  LATHE. 

Sir,— I  am  not  quite  able  to  make  ont  '*  Natural 
Flat'a  "  letter,!  p.  102,  whether  he  asks  for  Informa- 
tion in  good  faith,  or  to  rile  me  by  saying  I  state  more 
than  1  can  prove,  or  to  defend  the  writer  of  the  article 
which  appeared  with  the  drawing,  or  to  make  ma 
commit  myself  to  some  farther  sutement  that  cannot 
be  bomeout,  with  the  notion  that  what  I  have  already 
written  Is  actionable  somehow,  only  that  I  am  not  deep 
enough  in  the  mud  yet.  He  Is  enough  at  home  at  Ur. 
timlth's  and  Mr.  Salt's  to  be  able  to  compare  their  two 
lathes,  and  to  promise  specimens  from— it  Is  not 
quite  clear  which.  So  he  can't  be  at  a  loss  for  Infor- 
mation. 

I  am  sornr,  as  he  is,  that  the  description  given  was  so 
meagre,  and  I  am  sure  that  tbe  writer  could  not  know 
much  about  the  capabilities  of  the  lathe,  or  he  would 
have  felt  real  pleasure  In  describing  aome  of  ita  novel 
feaiurea. 

Now  as  to  my  statement— which  I  should  have  been 
a  born  tool  to  make  if  I  did  not  know  what  the  facts 
are.  I  said  a  "  great  part "  waa  rejected.  Now  I  might 
defend  the  expression  by  saying  that  a  purely  orna- 
mental laibe  doesnotof^necessity  Involve  either  bed, 
standards,  fly-wheel,  crauk,  treadle,  or  poppet-head, 
so  long  as  there  Is  a  mandrel  with  means  of  driving  It 
either  by  hand  or  power,  and  a  slide-rest ;  but  this 
lathe  is  equal  to  a  little  more  than  marking  crooked 
lines  with  pencil  oa paper,  which  is  about  as  much  as 
many  an  expensive  gisometrie  obnck  can  do,  and  there  ■ 
fore  1e  estimatiug  tbe  "  great  part,"  we  must  take  bed, 
standards,  Ac,  Into  account.  Now  the  lathe,  when  It 
came  from  Yorkshire,  consisted  of— firstly,  one  bed 
Htted  to ;  secondly  and  thirdly,  two  standards : 
fourthly,  one  mandrel-head  fitted  with  mandrel  and 
pnlley :  fifthly,  one  poppet-head  ;  sixthly,  one  fly- 
wheel fitted  to;  seventhly,  one  double- throw  crank. 
There  was  no  treadle  to  It.  The  rejections  were— 
firstly,  one  mandrel-head  with  mandrel  and  pulley 
filled;  secondly,  one  fly-wheel  fitted  to;  thiidly,  one 
double- throw  crank  :  thase  parts  were  remade.  The 
leading  screw,  sadille,  and  everything  else  except  the 
poppet-head,  which  1  have  tinee  heard  was  altered 
to  correct  the  fault  I  pointed  out,  were  made  by  Mr. 
Evans.   The  saddle  to  carry  the  slide-rest  was  first 


made  to  Mr.  Smith's  design,  aad  liad  to  be  altered  to 
make  it  act  The  present  fly-wheel  is  not  the  one 
whioh  eame  np  at  first,  thoogh  of  %t,e  same  pattern. 
I  have  already  spoken  of  i&  overhead  motion,  and 
see  no  reason  to  alter  my  opinion. 

As  Hr.  Bvans^  account  amounted  to  some  £1200,  It 
is  pretty  clear  eitlier  that  the  lathe  was  made  by  him, 
or  else  that  he  had  a  very  4firge  sum  of  munev  paid 
him  for  not  making  It.  J.  K.  V. 


COHHBRCE  AND  TBADE. 
Sin,— Many  fallacious  Ideas  are  based  on  such 
flguros  as  those  quotedlby  "  Sani  Rymeu,"  p.  16L  Sta- 
tistics are  perfect  edge  tools,  and  want  careful  handling, 
while  they  can  be  made  to  do  almost  anything.  It  baa 
been  no  nueommon  thing  for  even  statesmen  to  ory 
out  because  imports  exceeded  exports  In  valae,  u>e 
should  be  in  a  bad  way  if  they  ilid  not  do  so.  The  dif- 
ference on  the  totals,  if  these  cnuld  be  really  ascer- 
tained, which  Is  a  thing  Impossible,  would  represent 
the  cost  of  carrlage,orship|>ing,  and onrprofit.  Would 
a  man  of  business  think  himself  well  oil  if  his  salea, 
or  exports,  exceeded  In  value  his  returns,  or  Imports  7 
Well,  the  same  holds  gftod  of  tbe  nation's  commerce. 
Further,  it  is  said, "  Bnt  we  have  to  pay  the  difference 
in  gold" ;  iM  it  so.  Is  the  gold  we  receive  or  the  bills  of 
exchange,  included  in  the  imports  t  Australia  sends  ua 
millions  yearly  In  exchange  tor  goods  which  eount  In 
the  exports.  Then  It  most  be  remembered,  England  la 
the  banker  of  the  world,  her  business  accounts  cannot 
bo  balanced  at  one  point,  they  include  those  of  too 
msny  branch  booses ;  her  profits  can  onlv  be  ascer- 
tained in  eonneotion  with  the  operations  of  the  whole 
empire,  nay,  the  world.  HeaBwhile,  her  material 
wealth  Is  vastly  aeeamolating,  and  being  oapltalbed 
lb  the  form  of  railroads,  a  eommerelal  navy,  such  aa 
no  other  nation,  or  ail  other  nations  together,  cannot 
approach ;  in  constantly  Increasing  loans  to  foreign 
nationa  ;  In  works  erected  all  over  the  world  by  her 
money,  and  bringing  to  her  an  annual  return,  'rb  ete 
laett  are  much  better  evidence  of  the  btlanoe  of  profit 
of  England's  trade  than  any  deductions  fkxim  very 
Imperfeot  and  Uttle-nnderttood  figures. 

SlOKA. 

CHEMISTRY. 

Sir,- Lately  some  a.tlcles  on  various  points  In 
chemlstrv,  have  appeared  In  yonr  columns,  doubtleasly 
as  cleverly  written  as  usual,  although,  as  a  rule,  they 
are  more  or  less  auperficlal ;  still,  tfioiigh  they  msy  l>e 
naeful  as  showlag  their  authors'  news,  they  are 
seldom  so  for  much  else,  being  uaually  very  elemen- 
tary, are  not  necessarily  the  generally  received 
views,  and  do  not  often  exhibit  more  than  one  of  the 
many  sides  to  a  question. 

Those  of  yonr  readers  who  wish  for  a  thoronghly 
reliable  and  seientiflo  dtssertatioo  on  the  question  of 
"  atoms,"  *o.,  had  better  refer  to  (he  "  Journal  of  tbe 
Chemical  Society  "  for  September,  October,  Deeember. 
Ac.  Despite  the  flne  defence  of  the  "  atomie  theory." 
or  rather  of  the  tingle  branch  of  it,  It  would  appear  to 
be  doomed  as  admitting  of  no  proof  at  pieaent,  though 
It  is  probable,  nay,  very  probable :  therefore  we  must 
regard  as  certain,  that  the  branch  of  the  atomie  theory 
containing  the  assumption  of  "Jtred  material  indlvl- 
alblo  atoms,"  will  gradually  be  abandoned.  Bat  It 
must  be  remembered  that  the  assnmptlon  of  the 
existence  of  these,  we  may  term  them,  ''materialistic 
atoms,"  as  was  well  pointed  ont  at  the  meetings  of  the 
Chemical  Society,  "  is  not  necessary  to  the  Atomic 
Theory,"  and  Dr.  Willlsmson  did  not  even  attempt 
to  prove  the  existence  of  them.  No,  the  atomie 
theory  la  baaed  on  a  much  firmer  foundation,  that 
of  "chemical  equlvalentism,"  which  has  been  so 
decisively  proved  by  Stat  to  be  correct. 

Nature  has  a  paper  by  Dr  Oldlng,  on  "  Chemical 
Notation,"  an  attempt  to  derend  the  system  of  symbolic 
equivalent  notation  on  a  basis  apart  from  the  theory 
01  Dolton'a  materialistic  atoms,  which  he,  along  with 
many  of  our  most  distinguished  chemists,  abandons. 
Though  it  will  Ihlfll  its  purpose,  It  Is  not  a  very  good 
defence,  though  coming  from  Dr.  Olding,  of  course 
correct.  It  is,  however,  unnecessary ;:  the  theory  of 
definite  equivalents,  which  has  net  been  challenged, 
and  on  which  his  own  defence  rests.  Is  of  itself  the  best 
and  most  complete  defence  of  our  system  of  equiva- 
lent notation.  Neither  is  the  paper  in  Dr.  Oldlog's 
usual  brilliant  and  conclusive  style,  and  is  not  to 
forcible  as  would  be  expected  from  its  distinguished 
author. 

The  views  originated  bv  Professors  Wanklyn  and 
Williamson,  radically  modified  and  amended.  It  is  true, 
are  gradually  spreading,  and  give  hope  that  the  mist 
BO'  long  persistently  enveloping  tbe  questions  of 
valency,  radicalism,  Ac,  Is  at  length  being  dispersed. 
They  are,  it  is  true,  still  In  great  contusion,  und  very 
rough,  but  thli  disorganisation  Is  due  to  the  mngnitudu 
of  the  work,  and  they  are  gradually  being  brousht 
into  better  onditlon.  Undoubtedly  it  will  prove  a 
laborious  task  to  reduce  all  to  a  proper  system,  and  all 
parts  may  require  great  revision  and  amendment. 
When  It  is  finished,  and  that  I  hope  before  long,  we 
shall  have  the  ^questions  of  valency,  dl-,quantl-,  and 
multi-valency  ;  radicalism,  and  di-mdicallsm,  poiya- 
tomlcy,  and  poly-equivalency,  with  tbe  Innumerable 
other  analogous  points,  brought  Into  an  intelllgiblo 
form  ;  at  present.  It  Is  some  years'  work  to  even  pro- 
perly compreheui!  their  meanlBg,  much  less  to  under- 
stand them. 

Donbtless  tbe  "Hsrmonlous  Blacksmith"  and 
"Sigma,"  have  noticed  tbe  letter  in  Nature,  at 
April  14th,  on  the  diueruls.  Lately,  there  has  been 
two  papers  read  before  the  Zoological  Society  on  the 
tame  sabJecL 

Ulelo  acid  (Experiment  No.  2617),  Is  obtained  by 
tapouitying  almond  oil,  decomposing  the  soap  formed 
by  an  acid,  and  converting  the  fatty  acids  into  their 
lead  salts  by  means  r.t  oxide  of  lead.  The  plumbic 
oleato  Is  dissolved  out  by  etber,  and  decomposed  by 
hydrochloric  acid,  the  etberlal  solution  decanted,  and 
the  ether  distilled  off,  leaving  nearly  pure  oleic  acid. 
It  can  be  pnrlfled  by  converting  it  Into  its  baryta  salt ; 
treat  with  alcohol,  and  decompose  with  tnlphurlc  add. 
Glycerine  is  obtained  by  saponifying  any  neutral  fat, 
and  It  a  secondary  product  of  tbe  sosp  works. 

"  Ocnlas"  (No.  2608),  will  find  thnt  the  IrrlUUon  of 
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tiM  (kin  owi'ied  by  ittlphatn  of  ntroptu,  can  Kenenllf 
b«  pr«nrDt«d  hr  flnt  ■ddln^r  A  little  ilcohol  to  U. 
v.  Bnndau  giro.  In  Ilia  paper  od  chlorona  acid,  in 
t'le  "  Aanerlen  dcr  Cbemle  uud  Fliannaoie,"  a  new 
nMKhod  of  prepni'lDi;  laric  chlorate,  which  I  find  to  be 
l.mty  !;ood.  lie  oblalna  the  aalt  by  di^eatinK  well  a 
mixture  of  aulplmrio  acid,  water,  alnminio  aulphate, 
9«u<1  potapaic  chlorate,  rljaaotrea  out  with  dilute  alcohol 
ttw  cbtorlo  acM,  neutrallaes  with  barlo  hydrate,  and 
then,  dIaUllint:  off  the  alcohol,  eryatalllare  out  the 
baric  chlorate.  It  yielda  t,  salt  containing:  00-3  per 
cent,  ot  baric  chlorate. 

I  note  Uie  letter  of  ilt.  Edward  KIcharda,  in  your 
Tiaprr,  on  paj;e  137,  In  wblch  he  fully   detaila  bla 
oietbiod   of  obuinlni;  the  perceouxe  of  aulpbur  in 
iron,  br  the  nltrohydrochlorie  proceat.    I  do  not  eon- 
alder  toe  prooeaa  itaelf  the  beat,  but  the  ayatem  ot 
manipolatlon  ia  very  good,  althonjtb,  for  strict  aeon- 
r>ry.  I  prefer  a  few  alterationa  in  it,  which  I  aae 
vben  adopting  it,  tbongb  I  generally  uae  cither  Eam- 
inelaberK's  or  Miteeberlteb'a  method   in    prpfervnce. 
For   inatance,  the  presence  of  a  Utile  chromic  acid 
(taring  the  oxidisation  of  the  sulptaar  Is   often   an 
-adranta^,  aa  efTectnally  renderini;  the  conTervion  of 
nil  the  sulphur  Into  sulphuric  add  certain,  and  pre- 
senting auy  fiunes  of  aniphnrous  or  chloroaulpburic 
BClda,  while  it  does  not  Interfere  with  the  after  reac- 
tions.    Likewise,  the  nentrallsatlon  of  any  free  add 
inttiic  or  bydroehlorio)    is  advisable  before  precipl- 
taJtinv  tlie  baric  sulphate,  as  they  loeatly  Increase  its 
«olnbility,  so  U  It  Is  not  done,  and  the  pro|>ortlon  of 
•ulpbur  is  larn,  it  is  advisable  to  use  the  acetate  in- 
stead ot  the  chloride  of  barium.    Kren  If  It  Is  done.  It 
is  as  well  to  use  the  nitrate  In  preference  to  tbe  chlo- 
ride of  barium,  as  It  Is  almost  Impossible  to  wssb  ont 
nil  the  chloride  by  water  alone,  from  the  precipitate  of 
vnlpbatc. 

These  precautions  may  appear  trirlal  and  nnim- 
pnrtaat,  and  perhaps,  for  reugn  practical  work,  where 
only  a  certain  decree  ot  aeouracy  is  needed,  an  so. 
For  exact  acetiraey,  such  as  is  essential  tor  reliable 
•eienttSa  work,  though,  they  can  not  be  safely  dis- 
regarded,  aa  otherwlae,  aa  I  hare  known,  the  sulphur 
may  be  eoiulderaUy  under-eatlmatcd.  The  effect 
their  nei^Iect  may  canse  is  seen  if  we  remember  that 
•  small  trace  of  nitric  acid  will  raise  tbe  solubility  of 
baric  anlphatc  from  3  to  30  rallleRTiunmes  a  litre,  while 
a  little  hydrochloric  acid  will  more  than  double  this ;  so 
fnncli  so,  that  sulphate  ot  baryta  precipitated  by  snl- 
ptaoric  aeld  from  tbe  chloride,  will  often  hare  10  per 
cent,  held  In  aulutloa  by  tbe  hydrochloric  aeld ;  In- 
deed, I  hare  known  as  much  aa  ISO  to  220  mUleirram- 
Bi«a  per  (n-amme  thus  dissolved.  Klrwan  ("  Ana.  Chera. 
Fhya."),  and  Calvert  ("  Phil.  Kmgn  well  Illustrate  the 
tieM  ot  preoantlsn  in  estlm«tlnit  sulphuric  acid,  through 
the  solubility  of  baric  sulphate  In  dilute  nitric  and 
tijrdrocblorlc  acids.  Ubbas. 


TESTS. 


Sir,— 1  am  glad  to  Inform  "  F.B.A8."  tbat  my  3ln. 
ccfmetor  has  separated  Gamma  Leonis,  Knsllon 
BoGiIs.  Delta  Gemini ;  these  are  all  the  otatleeta  I  bare 
been  able  to  try  my  tjelesoopo  on,  with  tbe  exoeptlon 
of  Gamma  Tirtrinia  pn  tumlner  my  telescope  on  this 
star  for  the  Hrat  lliie,  I  found  it  double  with  my 
Mghen  power  OA  times.  Is  thia  a  favuursble  result  7 
I  should  have  tried  more  objeets,  bnt  was  prevented 
partly  by  Hi^ht  clouds  and  partly  by  the  chimney- tops, 
Whien  form  a  (treat  part  of  the  scenery  from  our  door- 
atep.  He  will  excuse  my  not  sending  batter  reenlta, 
aa  when  there  has  been  a  favourable  evening  I  have 
been  prevented  from  observation  by  engagements.  J 
am  much  obliged  for  his  replies  to  my  queries  in  the 
KnOLisu  Mechanic  ot  April  22.  If  •' Hugo"  (as»2) 
would  place  a  piece  of  lime  on  the  back  of  his  small 
mirror  It  would  keep  It  perfectly  tree  from  moiature. 
I'hta  haa  been  put  into  practice  npon  the  plane  ot  a 
H  mirror,  and  gave  satlstaetton ;  but  a  better  plan  Is 
to  uke  the  plane  mirror  ont  of  the  tube,  and  to  place 
it,  sliver  face  down,*  on  a  piece  of  leather  well  rubbed 
wiihronge.  W.  Baoulet. 


JOE  RA.RXES  AXD  HIS  TOBKSHIBK  SLAa 

Sir,— The  other  morning  I  called  npon  my  friend, 
Joe  ilames,  and  found  him  busy  making  a  r^flvettng 
telescope.    Although  remembering  bU  ancceaa  with  a 
13in.  reflector,  ground  and  pollabed  by  the  most  simple 
meiiDs.  1  was  not  prepared  tor  what  be  had  now  to 
show  mo.    Having  procured  a  aquaie  piece  of  Chance's 
camcrn  fllnt-glasa,  he  had  set  to  work  with  four  pieces 
of  Yorkfhtre  slab,  rounded,  ground,  and  pelisbed  his 
nint,  added  a  piece  of  crown  glars.   and  rounded, 
Sronnd,  and  polished  tbat,  niing  no  Iron  tool,  not  even 
a  correcting  tool,  nothing  but  his  four  slabs,  and 
making  a  pitch  tool  for  polishing  upon  them.    Being 
•oxlona  to  ascertain  the  results  obcaiaed,  be  had  fitted 
thegbuiea  Intoasqaare  tube.  This  morning  (Ap.  28)— 
the  son  completely  obscured  by  clouds— I  could  read  tbe 
smallest  type  In  yonr  "  Correspondence  column,"  at  a 
measured  distance  of  100  yards.    Tbe  diameter  of  the 
(Aiject  glass  la  Oiu.,  and  Its  focal  length  about  7lt.  3in., 
bnt  be  says  that  the  colour  is  vet  under-corrected,  and 
expects  he  sluill  have  to  make  the  combined   foes  I 
length  some  few  Inches  longer  before  tbe  colour  ia 
properly  corrected.    As  tho  conatruction  ofanachro- 
mauo  leloMope  la  alwaya  coualdered  a  matter  of  the 
greateat  possible  delicacy,  and  as  men  of  tbe  greatest 
experience,  aided  by  tbe  best  adapted  means,  some- 
tunes  find  themselves  disappointed  in  the  results  ot 
their  labours,  1  think  tbe  above  shown  that  much  may 
He  dOTie  by  very  simple  means,  and  that  it  so  much 
£*''_£«,«««>mpllshed  by  a  first  attempt,  we  may  expect 
be  will  nitlmataly  meeeed  in  his,  to  mo,  unheard  of 
MieeiiUtton.    If  you  think  any  of  your  readers  would 
00  Ukoly  to  Imitate  Joe  Barnes,  they  will  oertalnly 
feel  gratified  in  reading   the   above,  and   should   he 
ulUmotely  succeed  In  msking  it  to  his  mind,  I  will,  on 
■ome  future  oooaaion,  report.  Pboobxss. 

WIBK  FOB  ELECTBO-MAONETIC  APPAHATDS. 
Siit>— Some  time  since  an  inquiry  was  made  in  the 
K.10UIII  Hech AHic  for  a  deacriotion  of  a  maobine 
for  covering  wire  for  electro-magnetlo  apparatus. 
Hany  yean  ago  I  adopted  snob  a  machine  to  my  own 


lathe,  ot  which  I  forward  a  photograph.  The  uncovered  < 
wire  Is  wound  on  the  large  reel  at  the  back  of  the  | 
lathe;  from  thence  It  pasaea  over  tbe  amall  pulley 
attached  to  the  latheltaelf  through  the  boUow  mandrel, 
which  haa  fixed  to  It  the  reel  or  reels  of  cotton  tor 
covering.  As  tbe  wire  Is  covered  It  is  wound  on  tbe 
reel,  which  is  supported  by  the  rest  socket.  The  wire 
passes  through  the  base  ot  the  wiading-olT  apparatus, 
therselof  which  has  fixed  toltahandle  and  click  wheel. 
To  the  reel  on  which  is  th  a  uncovered  wire,  a  small  pulley 
Is  Axed  at  the  outside,  over  which  a  cord  passes  with  a 
welgbt  attached  to  make  It  friction  tight.  This,  then 
is  the  description  of  tho  machine.  The  other  parts, 
shown  in  the  photograph  are  those  ot  the  rose  engine. 
Of  course  tbe  maonlne  may  be  made  selt-aeting  by 
driving  the  windlng-oS  reel  from  tbe  overhead  motion. 

N.  &  Heiuzkem. 

BBPLIES  YBOU  '•  AN  ADEPT." 

Sia,— Although  still  an  invalid,  I  must  endeavour 
to  reply  to  the  various  inquiries  addressed  to  mo  by 
sever  al  correspondents.  With  reapoct  to  tho  query 
of  O,  H.  Little,  No.  2110,  page  Oil,  No.  263,  a  Bourdon 
la  the  most  advantageous  as  a  pedal  organ,  but  if  the 
progress  :be  baa  mwle  In  building  his  instrument  is 
not  too  far  advanced,  I  should  most  earnestly  recom- 
mend him  to  carry  (he  principal,  twelfth  and  fifteenth 
steps  down  to  CO,  or  at  all  events  to  prepare  tho 
sonodboaid  for  their  subsequent  Insertion,  as  I  tear 
he  has  no  Idea  of  the  effect,  of  what  he  proposes  to 
ooastmct,  will  be,  if  earrlod  out  aeoording  to  the  de- 
scription he  lias  given. 

As  yonr  correspondent  "  Siddeley,"  on  page  88,  No. 
2U,  asks  my  opiuion  upon  his  proposal  to  place  two 
feet  to,  one  valved  pipe,  I  consUler  he  wonlcl  find  tbat 
tbe  advantage  would  not  compensate  tor  the  addi- 
tional complication,  and  I  presume  tbat  he  Is  aware 
tbat  valved  pipes  In  auy  form  are  not  in  favour  in 
this  cooDtry,  on  account  of  their  great  liability  to  de- 
rangement. Inequality  ot  tone,  and  general  Ineffl- 
dency. 

I  beg  to  refbr  "  Simplex,"  page  188,  No.  288,  to  tbe 
commencement  of  my  Instructions  on  page  67,  No.  211, 
Vol.  IX  In  the  first  three  or  four  oommnnlcatlona  he 
will  fiud,  I  trust,  a  pretty  dear  account  of  bow  to  set 
out  hia  soundboard,  and  also  full  details  of  its  con- 
struction, which  will  Include  his  other  requirements, 
only.  If  I  may  suggest  to  him.  tne  substitution  of  a 
dnlclana.  In  place  ot  the  trumpet.  In  his  speeifioatlou 
for  the  proposed  Instrument,  I  think  he  will  find  it 
much  more  satisfactory. 

In  reply  to  'W.J.  Raybonid,  No.  2891,  page  167,  No. 
267,  the  two  articles  he  has  described  and  figured  are 
"  concussion  bellows,"  wblch  are  generally  used  In 
large  organs,  simplr  to  eounteraet,  the  evil  effecM  ot 
clumsy  or  careless  blowing.  Am  Adept. 


ON  THE  USELBSSNESS  OF  OBJECT-LEN.SES 
OF  LARGE  DIAHBTBBS  FOR  OPEBA- 
GLASSES. 

SiB,— "  F.B.A8."  appears  to  oUeettothe  reasoning 
of  my  last  letter  with  reference  to  this  snbiect.  He 
must  be  aware  that  to  give  a  power  of  two  diameters 
It  U  necessary  that  tbe  eye-piece  ahOuld  be  placed 
half-way  between  the  oltieot-glass  and  lu  focus.    In 


TDBNEB'S  PATENT  STEAM    ENGINE  LUBRI 
CaTOB. -CARDING    ENGINES. 

Sib,— Tbe  description  given  by  Messrs.  Turner  of 
their  patent  steam  engine  lubricator,  p.  160,  is  not 
aumclent  explicit. 

What  cspaclty  Is  tbe  cylinder?  or  how  often  would 
It  require  lUUng  daring  the  day  for  a  good-sized 
engine? 

When  the  ramhaa  driven  ont  sll  the  tallow  at  tbe 
bottom,  what  oontrivanee  Is  there  for  arresting  Its 
downward  motion,  and  so  nreventlng  It  driving  out 
also  the  bottom  of  the  cylinder?  If  the  engineer  Is 
expected  to  be  at  hand  to  throw  It  out  of  gear  at  this 
particular  Jnnetura  several  times  daring  the  day,  and 
to  wind  up  the  ram  and  refill  tke  cylinder,  I  tear  It 
would  not  get  the  attention  H  would  require  for  iu 
efficient  working. 

Wherein  consists  tbe  patent  right  7  as  appliances  ot 
a  nature  similar  to  this  have  been  in  operation  for 
some  time,  with  the  apparatus,  so  far  as  I  can  see,  re- 
quiring leas  attention  on  tbe  part  ot  tbe  engineer,  and 
costing  considerably  less. 

It  Is  difllenlt  giving  a  satisfactory  reply,  without 
occupying  too  much  ot  yoorspace,  to  questions  which 
extend  over  so  wide  a  field  as  that  of  "  Excelsior's," 
(2648;,  on  "  tbe  best  carding  engine  at  present  in  opera- 
tion."  Querist  a  should  state  the  class  ot  work  to  wblch 
their  questions  apply  as  there  is  a  wide  difference  in 
carding  for  Nos.  iOs.,  and  lOOs. 

For  medium  numbers  I  think  of  no  better  system  ot 
carding  than  with  rollers  and  cleorors,  properly  set, 
and  kept  trne,  the  stripping  and  grinding  being 
regularly  attended  to  at  proper  intervals.  Vot  finer 
work,  breakers  and  finishers,  breakera  with  rollers 
and  dearers,  finisher  engine  with  revolving  flats  and 
salf-strlpping  apparatus. 

For  theoidlnary  times  ot  grinding  I  should  prefer 
stickers  to  the  pulley,  one  on  oylinder  and  one  on 
doffer,  which  are  also  "  worked  from  end  to  end  of 
the  engine  by  means  of  a  spiral  groove  in  the  shaft," 
because  at  these  times  all  that  Is  neiesaary  to  be  done 
Is  to  brush  tbe  dirt  ont  of  the  cards  and  to  sharpen 
them  np  a  little,  which  is  donequicker  with  the  sticker 
than  the  pulley. 

When  the  emery  rollers  have  been  on  for  grinding 
trne  the  cylinder  and  doffer,  previous  to  settTsg,  the 
pulley  might  be  usod  tor  a  short  time  to  give  better 
points  to  the  card  teeth.  B.  W.  R. 


my  last  diagrams,  the  eye-lens  was  omitted ;  this, 
however,  did  not  affect  the  results.  If  "  F.R.A.S." 
can  point  ont  material  flaws  lu  my  reasoning,  I  shall 
be  glad  to  set  matters  right 

Ihe  above  remarks  may  serve  as  a  hint  aa  to  the 
naeleasnesB  of  expending  meney  for  large  lenses  In 
such  cases.  .  S.  X.  rBESTOii. 


8UNFL0WEB.-BUSHES.-STAECH,  &c. 

Sib,- Having  read  with  pleasure  (p.  114,  No.  265)  an 
Intemting  note  on  tbe  utility  of  the  sunflower,  I  beg 
to  add  a  few  words  to  'X.  The  seeds  of  the  sunflower 
yield  IS  to  16  per  cent  of  oil.  This  oil  la  extracted  In 
some  paruof  Italy  and  Germany ;  tbe  refuse  cake  la 
employed  as  food  for  cattle.  Samples  ot  the  oil, 
coming  from  Berlin,  were  exhibited  last  year  at  Am- 
sterdam ;  the  price  quoted  was,  tor  the  yellow.  15 
thalers  ^iss.)  per  sokil. ;  tbe  white,  16}.  It  Is  said  tbat 
tbls  oil,  being  very  cheap.  Is  employed  In  many  cooking 
operatloBS  instead  ot  butter  or  salad  olL 

Several  other  seeds  of  plants  ot  tho  Composite  order 
have  a  good  produce  of  oil,  for  Instance,  niger  seed,  or 
Ram  tiir((7tti«><eao<et/%ra)  yields  3S  per  cent. ;  safllower 
(CartAomiu (inctorivsl,  10  per  cent.;  Madia  tatim,  32 
percent;  Burdock  (..jlrcfium  iajpa)  19  per  cent. 

Another  correspondent  (p.  IIS)  is  qnlte  right  in  con- 
sidering rushes  a  good  material  tor  paper  making 
effectively.  Some  years  ago,  Chevalier  Clausseo,  at 
one  ot  the  meetings  ot  the  British  Association  for 
the  Advancement  of  Science,  said  :— "  I  found  to 
iny  great  satisfaction  that  the  common  mahes  (IVncus 
rjftum,  Ao.),  contain  40  per  cent  of  fibre,  equal,  it  not 
superior,  to  the  papyrns  fibre,  and  a  perfect  substitute 
for  rags  In  tbe  mannfacture  of  paper,  and  that  a  too 
of  rushes  contains  more  fibre  than  two  tons  of  flax 
straw."  At  Paris,  in  1867,  were  exhibited  several 
ssmples  ol  paper  made  from  Australian  rushes,  sent 
by  Dr.  K.  HUller,  Director  ot  the  Botanical  Gardens 
at  Melbourne ;  those  ruabes  were  principally  Scirpi/s 
(CInbrnah),  Cmerm  (Sedge  or  Galllngalel,  Htltocharis 
(Splkerash),  Xerotet  (dry  mshX 

We.  have  bad  several  very  interesting  articles  on 
Starch;  let  me  bring  my  "brick"  also.  A  thousand 
pioneers  are  wanted  to  discover  all  the  useful  sub- 
stances which  remain  nnemployed  in  far  dlstan, 
countries.    1  beg  to  give  tbe  names  of  some  exoti 
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•Urehos,  or  starch-yleldlng  plunu.  I  bare  no  lolanre 
to  add  partlculnrs :—  ,  ,         „    . 

a.  Legumluoiu  order:  Parkin  bigtanaiuosa.  East 
Indie*.  .  „ 

6.  Bindweed  order,  or  Contw/rM/iKcar:  The  sweet  po- 
tatoes. Batata*  edulU,  Ac,  South  Amerlea,  &c. 

r.  Sparfife  order,  or  Euphorbiacea .-  Mmtioc  manihot 
tdiliuima.  yuca  amarga  of  South  America ;  0»iV  pagger 
of  the  Javaneae ;  and  manihot  aini,  or  yuea  dulce. 

d.  Yam  order,  or  Diotoortte :  The  diOerent  kind*  of 
yam*. 

«.  Grass  order,  or  Gramltute  TcIT  (Poa  AbystSnica), 
Africa;  Durrah  (Sorghum  diy.)  da  ToooMo  (Eteiirinc 
tttemio)  do.  nntohanee,  morooa,  ot  the  Kaat  rodles ; 
DJsmpans:  maniron^,  of  Jmvai  {EiMtmt  cnmoaiuu 
Gero  of  senegambia,  Bujer%  ttuc  IndJfli  (PtaieiUaria 
ipieata). 

f.  Arum  order,  or  AroidttB:  Golocaia  or  Knchoo, 
East  Indies ;  Kolgas,  E^vpt ;  Hladdie,  Java  ;  Chou 
earalbe,  of  Martinique  {Colocaiia  anliquonin^ ;  Tarn,  of 
Oceania;  Cocomeal.  ot  the  West  ludiea ;  t«ye  ooohon 
ot  French  GaUna  {Colocana  aculeata). 

g.  Taoea  order,  or  Taaxicea:  V\k  or  South  Sea 
arrowroot,  ol>le  Padjai.  of;Java  iTiKca  pmnatifUa). 

Plantain  meal,  arrowroot, Dolichos,&o..liarenlroady 
been  mentioned.  BzuiAaoiN. 


STSmOTH  OF  CHAINS. 

Sir,— Thanks  tDT  Mr.  Laldler's  first  remark,  which 
I  duly  apprecifito. 
Tbe&rstformularelerredtooni{litt»ha*«  lieen  <;iron 
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a.)  d=  ^6K  II  =  V112  = io.  =  I'JlSJla.  =  1— in. 
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I 
I  prosamo  there  is  a  fanlt  ol  the  priator's  in  1  —  =  d 

1< 
of  his  eorroeHon.     Somethinti:  similar  appears  lower 
down-^amely,  for  the  mions  sign  read  =. 

A'<  to  bis  second  remark,  I  leave  it  enurdr  to  those 
Interested  in  the  sabject  to  mnltlpty  or  divide  by  30  or 
3-1.  but  I  will  show  that  the  results  are  so  Tery  nearly 
the  same,  that  30,  and  not  32,  is  the  advisable  number 
to  take,  as  by  so  doing  the  caionlaUon  >is  muolt  short- 
ened, aud  the  applicatton  of  the  resnltr  noc  in  the  least 
impaired. 
BisfonnnlaU: 

211fi6 

d  =  v'  32  X  14  =  ,/  418  =  io.  =  I'SetiSin. 
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Adapting  my  eqnatton,  we  have 


ao-Mso 


1« 


-in.  =  l-JSOS 


I  calculate  to  4  decimals,  as  Mr.  L.  compelled  mo  to 
do  so  in  the  first  placa  It  will  be  seen  from  these  two 
results  that  Mr.  L.'s  is  by  0-0103  larger,  and  mine  by 
00217  smaller,  than  the  result  In  I,  aud  simply  differ 
from  each  other  by  0  01,  which,  cooalilerlD^  the  allow- 
ances made  in  the  rule,  need  not  be  taken  Tuto  acooont 
ontil  experiments  lead  to  a  more  precise  rule,  and  to 
which  Mr.  !>.  may  apply  Ms  skill. 

In  table  I.  please  to  correct :  39,  In  which  1'4  tons  :: 
302Ulb.,  and  read  for  latter  SlOOIb. 

A.  TOLBAtiSKM,  Waterloo-road,  Uanchaster. 


TIUE. 


8iB,— Tour  coTiwpondent,  "ITot  a  P.R.A.S. "  may 
be  unhesitatingly  told  that  the  "  Nautical  Almanac 
is  right  In  the  directions  it  gives  in  the  page  ot  the 
"  Kxplaoattons  •■  referred  to.  "  A  Fellow  of  the  Royal 
Astronomioal  Sodety"  has  made  the  conrorsion 
according  to  those  dUreetlona,  and  done  so  correctly 
(p.  80).  Bat  I  muat  ask  the  laM-named  correspondent 
what  be  means  by  the  paragraph  which  follow* :— "  I 
have  assamed  that  my  querist's  longitude  is  8nL  7s.  In 
mean  time  west  of  Greenwich.  If  it  be  8m.  7s.  sidereal 
time,  he  must  convert  this  into  mean  time,  which  he 
will  find  to  be  8m.  S'7s.,  and  add  thai."  This  will  lead 
to  a  wrong  result,  a* "Not  a  F.aA.S."  has  shown. 
The  fact  is,  both  yonr  correspondents  appear  a  little 
confused  on  the  *uti|)eot  of  the  expression  of  longitude 
In  time.  The  longitude  of  a  place  15°  west  of  Green- 
wich 1*  one  boar,  whether  that  hour  be  sidereal,  mean 
solar,  mean  lunar,  mean  Jovian,  or  any  other  imagina- 
ble boor.  If  a  sidereal  obrmemeter  and  a  mean  time 
efaronometer  were  brought  from  Grsenwioh  to  the 
place  referred  to  by  yonr  correspondents,  the  dllTer- 
ence  between  the  two  times  in  the  two  places  would  be 
8ni.  7s.  in  each  case,  The  conversion  of  sidereal  time 
at  any  place  Into  U.  M.  T.  is  then  a  very  simple  aSair. 
There  are  two  methods.  First,  convert  the  sideraal 
time  at  the  place  of  observation  into  the  mean  time  at 
that  place,  and  then  get  at  onee  the  O.  JL  T.  by  adding 
the  ditlerence  of  mean  time  (or  longitude,,  which  In 
the  case  referred  to  is  8m.  7s.  This  is  the  method  fal- 
lowed by  "A  Fellow  of  the  Boyal  Astronomical 
Society.'' 

The  other  method  t*  to  go  at  once  from  the  sidereal 
time  at  the  place  of  observation  to  the  then  tidrreat 
time  at  Oreenwleh,  by  adding  the  difference  of  side- 
real time  (or  longitude),  wblehis  again  8m.  7s.,  and 
then  find  the  O.  H.  T.  a*  if  on  the  meridian  of  Green- 
wich. This  was  Mr.  Dawes's  plan,  a*  mentioned  by 
"  Not  a  F.R  A.S."  (p.  134).  It  is  evidently  the  better 
of  the  two,  belag  rather  shorter,  and  not  requiring  the 
Introduetion  of  the  proportional  part  ot  9'8$«s. 

I  observe  that  Loomis  head*  one  ot  his  tables  "  To 
Convert  Degree*  into  Sidereal  Time. "  It  would  have 
been  better  to  bave  omitted  the  word  "  sidereaL"  I 
have  another  table  before  mo,  headed  more  generally : 
'  For  Converting  Longitude  Into  Time."       B.  P,  D. 

P.S.— I  have  unfortunately  not  seen  yonr  last  number 
yet,  in  which  there  may  be  more  on  the  subject,  wiiich 
would  bave  rendered  this  nnneceasary. 


to  long  ago,  bnt  the  cold  weather  has  been  too  much 
for  mo  lately,  and  like  "Adept;"  I  had  to  take  to  bed. 
Uavlng  got  out  again,  I  will  with  your  perrrlsslon  get 
to  business.  And  first  in  point  of  time  comes  \V. 
Holston  who  wishes  to  put  a  tremolo  stop  on  one  of 
Messrs.  Matthews  and  Scott's  patent  swell  box  instru- 
ments, a  very  foolish  wish  to  my  thinking,  but  as  that 
is  uoconoem  of  mine,  I  shall  tell  him  tiow  the  makers 
would  ,bave  done,  'as  I  believe  their  system  to  bo 
simpler  and  equally  as  good  as  the  usual  method. 
First,  than,  he  will  nave  to.corer  the  wind  opening  In 
Ibc  valve  board  with  a  leather-faced  and  hinged  valve 
in  the  uaualway,  carry  aetlou  for  opening  and  closing 
the  valve  oatitbrough  the  back^oftthc  pan,  connuct  It  to 
a  stop  rod  by  means  of  the  common  sticker  and  fiap, 
with  the  lever  reversed  so  that  when  the  stop  is  drawn 
out  the  valve  will  l>e  closed  by  its  sprinf;,  tnen  out  au 
openlug]fat  the  valve  board,  2iln.  long,  lin.  wide,  ont  ot 
the  line  ot  large  opening,  so  as  not  to  weaken  the 
board  too  mooh  ;  cover  this  small  opening  ou  tlie 
upper  side  with  a  piece  of  wood  faoert  witli  leathor 
and  hinged  at  one  end  like  a  common  valve,  take  u 
brass  spring  loln.  or  l?io.  long,  fasten  it  to  the  valve 
board  so  that  the  free  end  of  the  sprlngrests  on  the 
tree  end  of  the  valve.  When  yoa  dnuv  the  stop 
already  Satshed«  aad  which  is  labelled  "Tremolo,"  you 
shut  the  large  valve  tba  wind,  in  daspentttnn,  forces 
tbawleket,  the  spring  attarapl*  to  shut  It  again,  and 
betwaeu  the  two  ensues  a  battle  for  the  mastery ;  your 
business  now  is  to  see  that  the  siirinsr  is  not  too 
powerful  tor  the  wlnd^;  if  it  is,  reduce  its  thickness 
with  a  file  until  the  sound  is  to  ynur  tnsie.  The  end 
can  be  attained  also  by  uting  a  piece  of  small  wire 
fixed  to  the  valve  Itself,  and  carrying  a  small  leaden 
weight  on  its  extreme  end  ;  but  i  prefer  tlie  spring. 
There  is  one  thing  must  be  cirofully  seen  to— viz.,  that 
the  large  valve,  when  closed  ii  perfectly  air-tight,  any 
wind  getting  in  there  will  iutalllbly  neutralise  all  the 
work. 

"  W."  "No.  255,  'p.  JMO,  1730,  will  most  likely  have 
some  dilllculty  in  overcoming  thedefect  in  his  instru- 
ment to  which  he  alludes.  The  top  notes  ot  the 
treble  are  very  often  not  nearly  so  well  fitted  as  they 
might  bo.  and  the  consequence  is  thnt  the  wind  rushes 
through  between  the  tongue  and  the  frame ;  moreover, 
it  Is  a  very  common  fault  to  have  the  channels  too 
large:  and  if  both  these  faults  come  togetlicr,  the  reed 
Is  choked  with  too  much  winil,  and  is  utterly  unable  to 
speak  a  syllable.  Anntber  cause  Is  the  pallet  holes 
being  cut  t'>o  large.  The  first  may  be  cured  by  taking 
a  chisel  and  hammer,  lay  the  reed  on  some  solid 
article,  and  placing  the  edge  of  the  chisel  un  the  frame 

ot  the  ;reed  about  — tb  back  from  the  tongue,  tap  It 

16 
sharply  on  the  top,  thus  forolng  the  metal  forward  on 
the  touKue,  a  rub  with  a  fine  file  will  restore  the  frame 
to  its  original  appearance,  if  the  pallet  holes  are  loo 
large,  cut  a  sheet  ot  strong  brown  paper,  with  the 
holes  alittle  less,  and  paste  it  over  the  ori;;lna1  ones, 
taking  care  that  it  is  properly  placed,  so  as  to  con- 
tract all  the  holes  to  an  equal  extent.  The  fact  is,  the 
construction  of  the  liarmonium  is  considerably  to 
blame  for  this  detect;  there  is  too  small  a  space 
between  the  valve  board  aud  the  bass  reeds,  and  a 
great  deal  too  much  spnce  at  the  opposite  end ;  the 
space  below  ought  to:  Dear  a  certain  relation  to  the 
depth  of  channel  above;  now  the  reverse  of  this  is 
wlut  obtains,  hence  the  common  diiBculty  of  the  smsll 
meds  not  speaking  promptly.  The  only  cure  1  hare 
ever  tried  with  complete  success  was  this :    I  cat  the 

f>an  from  the  centre  to  the  treble  end  on  an  angle, 
eaving  it  Just  the  depth  ot  the  side  Irons  at  the  ends, 
then  bloclLed  up  the  valve  board  to  suit  the'  new 
(natent)  pan,  and  the  alteration  on  the  music  i-oviM  be 
/ett,  BO  completely  did  It  change  it.  Now  this  is  a 
somewhat  troublesome  nnd  expensive  niterstlon,  but 
what  wiltynnl  It  a  musical  in!«trumi*ut  don't  make  music 
it  aint  worth  house  room,  and  even  altering  to  tlie  ex- 
tent indicated,  may  in  some  oase^  be  more  profitable 
than  "  new  stock,  lock,  and  barrel."  The  ctiannols 
to  be  right  sintnld  be  something  like  the  following 


Depth  of  8ft. 

lafi. 

LeBRtbofSft. 
Idft 


4th  C. 
} 


StbC. 


Tone. 


n.--.^ 


10 

I 

1 


similarto  thosnetl.bo.x  cover.flgured  by,1Ir.  .1.  Matthews 
lately ;  4  openings  in  (It  covered  with  shutters,  gloe  a 
sticker  rail  along  top  and  bottom  of  it, 'Irlll6i  liolcs. 
cover  under  side  with  flannel  or  swansdown,  place  ic 
inside  key  frame,  resting  all  around  on  Jin.  plinth, 
already  specified  to  which  atuch  it  with  small  screws, 
insert  stickers,  adjust  the  keys,  attach  stop  action  to 
the  shutters,  and  .you  will  bave  completely  metamor- 
phosed the  instrument;  you  will  have  music  as  soft 
US  you  can  desire,  or  music  "rank and  strident,"  fit  to 
ravish  the  ears  ot  our  dear  ";Alexandras." 

'  A  New  Subscriber"  (these  long  names  waste  Ink), 
No.  2()0,  p.  661,  2107,  requires  Rft.  reeds,  and  tha 
pallet  hole  at  lowest  C  will  be  liln.  x  Jin.,  top  itn. 

by  —in-  graduated  between. 
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'  Vibrator"  (same  page  a^  last),  asks  If 'any  render 
lins  met  a  trumpet  stop  on  a  harmonium.  I  have  niae 
vHh  a  stop  Uibcl  ot  that  name  on  an  linrmonlum.  but 
•oibing  beyond  that.  The  sound  resembled  a  trumpet 
shout  as  nearly  as  It  did  a  cross  cut  saw— had  It  been 
a  good  or  even  a  fair  imitation,  I  should  bave  "  made 
a  note  on't,"  but  as  it  was  I  didn't  even  look  how  it  was 
done. 

W.f  H.  Chorley,  No.  »!8,  p.  Bl«,  1976,  has  precious 
little  use  for  a  taninEr  bellows.  If  hl.^lroeds  are  screwed 
on  the  pan,  he  would  be  foolish  to  take  them  off  again 
for  tuning.  From  bis  statement  I  am  somewhat  sus- 
piclotts  of  the  pan.  Reed*  generally  are  not  in  any- 
thing like  the  deplorable  state  he  mentions,  aud  before 
he  begins  to  file  the  reeds,  I  woold  strongly  advlseQilm 
to  try  another  pan.  If  It  is  the  first  one  be  ba*  made, 
ho  will  only  be  like  bis  neighbour  if  it  should  not  be 
quite  up  to  the  mark.  Neither  do  I  see  what  gtxnl  he 
N  to  do  with  a  tuning  bellows.  If,  as  I'tuppose,  he  i» 
only  an  amateur  making  an  Instrument  for  his  own 
uv,  the;  money  spent  on  a  tuning  bellows  would  be 
just  [so  much  money  wasted;  the  tuning  bellows  1» 
onlv  ot  service  wliere  there  are  a  great  number  of 
reeds  to  tune.  A  stoek  of  tuned  reeds  are  kept  there, 
and  the  tuner  placoi  one  ot  these  and  one  of  the 
"  raw,"  side  by  side,  and  proceeds  to  make  them  botli 
speak  the  same.  Having  thtm  en  a  table  beside  him. 
he  can  do  it  more  quickly,  bat  when  put  on  the  pan 
they  have  to  be  gone  over  again,  so  that  W.  H.  C.  will 

Eercelve  the  bellows  would  oe  of  very  little  tervlce  to 
im.  If  after  this  explanation  he  Is  still  anxious  to 
inalce  one,  I  will  tell  nim  bow  to  do  It ;  bnt  I  do  not 
like  to  allow  any  person  to  go  to  expense  without 
pointing  ont,  aa  far  as  I  can.  what  retnm  tbey  aiw 
likely  to  get  for  the  money.  The  s*eond  part  of  hi» 
query  he  will  have  seen  an  answer  for  elsewhere. 

"V*alve,"  No.  2«S.  p.  119,  24«,  will  have  to  find 
out  where  he  can  purchase  beech  veneers  4  of  an  inch 
thick  and  5ln.  broad.  I  cannot  tell  him  wiiere  to  find 
them,  perhapsf' Tremolo  "  will ;  I  understand  be  wa* 
ou  the  hunt  lately;  but  with  what  success  I  do  not 
know.  The  channels  hov*  naconnoetion  with  eaob 
other  i  a  two  row  pan  is  best  made  in  two  soparato 
halves,  and  then  fitted  into  the  frames ;  the  16tt. 
channels  being  1^  deep  at  the  bass  end,  and  |  at  the 
treble  (veneers  Included)  the  8tt.  channels  lin.  at  baa* 
end,  and  the  two  veaeera  brought  close  togettwr  at  the 
treble  ead. 

I  am  moktng  '  set  of  drawing*  just  now  for  on  in- 
stmmsnt  after  a  diflerent  fashion  than  usual ;  bnt  a* 
I,  am  fond  ofprovlag  before  presenting,  it  will 
be  soBC  time  ere  J  eaa  Uy  them  before  your  readen. 
In  the  meoBtimo,  will  any  of  your  oorreapondent*  who 
are  cm  the  "other  form,"  ull  m*  why  a  double  raanoal 
lustmnent  ahould  be  preferred  to  a  siagle.  If  tha  single 
sst  9t  keys  eon  be  maoe  to  do  tba  work  as  well.  For 
instance,  why  should  8}  rows  at  reeda  get  two  rows  of 
keys  when  one  row  might  do  tha  work  1  Is  It  a  pieoo 
ot  sham  invented  tor  the  express  parpo-w  of  still  far- 
ther horrassing  the  taxpayer's  oonsclance— his  traner 
pocket.  :"The  Uarmonious  Blacksmith, "  albeit  a 
little  "  crotchety,"  being  still  a  matt«r-of-faot  gentle- 
man wlth>  keen  eye  to  snperBuities,  will,  perhaas,  on 
the  above  point  kindly  ataare  hi*  superior  knowledga 
with  Klevb. 


THE  HABMONrUM. 

Sia, — Tbere  ore   a  few    queries   waiting  to    be 
answered ;  some  of  them  ought  to  have  been  attended 


He  can  easily  find  out  if  that  la  auytbtng  like  the 
size  of  his  channels. 

"  E.  J.  H.,"  No.;247,'p.  589,' 1829. —The  springs  of  the 
bannonium— I  mean  the  suriags  Iwlow  ttie  reservoir, 
if  unequally  made,  sometimes  causes  the  music  to 
sonnd  in  waves.  The  expression  valve  in  some  in- 
struments is  placed  on  the  top  |  of  the  reserve  boards, 
with  one  epring  attached  to  keep  it  open ;  in  such  a 
cose,  if  the  valve  is  rather  slim,  and  having  a  slight 
tendency  to  rise  higher  oa  one  comer  than  the  other, 
immediately  you  cease  blowing,  the  wind  issuing  from 
the  reservoir  shake*  the  valve  and  thns produces  the 
shaky  sound  complained  of.  It  will,  bo  obvious  that 
the  same  failing  in  a  register  valve  would  cause  the 
same  elTeot,  but  I  have  never  met  with  such  a  case. 
The  first  two  mentioned  causes  being  the  only  ones  I 
have  bad  to  cure.  In  the  matter  of^urlng  the  harshness 
of  the  reeds,  I  am  'atrald  there  is  no  other  method 
available  in  the  present  case  than  the  very  elloctual 
mode  of  treatment  suggested  by  the  "  Harmonious 
Blacksmith  "  in  the  case  ot  baby— viz.,  get  it  under 
the  blanket — smother  it  in  short.  Tbus,  iS  there  is 
room  between  the  ends  ot  the  pallets  and  tlie  itiside  ot 
the  key  frame,  put  a  strip  of  wood  along  the  whole 
length  ot  the  instrument,  glued  ti  the  top  ot  the  pan, 
ana  a  trlfie  lower  than  the  key  frame,^t  will  be  about  2rt. 
OIn.  X  jin.  X  fin. ;  get  a  piece  of  stout  brow.'i  leather 
(colour  no  object),  2tt.  Oln.  x  ik\u.  or  thereattouts, 
a  piece  ot  swansdown,  same  size,  lightly  glue  the  cloth 
to  the  rough  side  of  the  leather,  aud  when  done,  glue 
both  ou  top  ot  aforesaid  strip  of  wood,  thui»  enclosing 
the  pallets  (aud  the  sound)  lu  a  jacket;  this  of  course 
softens  the  flute  a*  well  *s  the  ciorlonette  ;  but  as  a 
mlc,  both  are  the  better  of  it.  Again,  if  you  have  no 
fear  of  work,  and  any  way  handy,  a  flrst  class  method 
of^softentng  the  sound  is  to^ltt  tiie  key  frame  up  an 
Inch  clearot  the  pan,  ecrew  on  piece*  of  wood  along 
tbebottomol  the  key  frame.]  in.  thiek,  and  allow  them  to 
projectinwar4about'iln.,maken.framo,orralboracover 


CHI.O&ATB  OF  BARinV. 
Sib,— Mr.  Davis,  as  I  write  infojui/o,  is  perfectly  st 
liberty  to  back  his  experience  against  mine,   tboutb 

Embably  mine  is  ten  times  as  great,  and  to  deelina  tu 
ellevs ;  it  is  very  difilcult  to  separaic  the  e'llorate  aad 
chloride  ofbarium  by  crystallisation,  or,  as  in  my  former 
letter,  "  by  direct  means." 

•Thongh  with  no  intention  of  convincing  Mr.  Davis, 
naturally  he  will  put  hia  own  experience  before  that 
of  others,  I  may  remark  that  Chenevix  (Phil.  Tran».> 
declares  it  Is  not  easy,  as  Sir.  Davis  slates,  to  separate 
the  two  salu.  It  is  needless, ai  the  correspondenta 
my  letter  was  addressed  to  can  believe  who  they  wlah 
to,  or  I  might  quote  from  the  papers  of  MM.  MUlon 
and  SurruUs  (Ann.  Ch.  Phys.),  Waerhter  and  VaqueUn 
(Sohws.  An.  Ch).  or  others,  liow  thoy  found  It  Impras- 
ticable  to  do  so  by  direct  means,  aud  liad  to  employ 
phosphate  of  silver  or  other  agents.  Rammelsberg', 
though,  goes  farther,  and  denies  its  practicaMllty, 
owing  Io  the  perslst-mt  retention  ot  nicertain  per- 
ceuti^  of  the  chloride.  I  quote  the  above  solely  to 
show  my  as^rtion  di>e8  not  alone  rest  on  my  own 
experience,  and  uot  wilb  any  intention  of  argntaig ; 
that  I  decline  pending  an  answer  to.  and  cxplanatioa 
of,  the  ciroumstauco  compellioj  my  letter  of  Sept. 
10, 1869. 

MM.  R^irnanlt  and  Dumas  were  quite  content  to 
accept  Chenevix,  and  Surrulai,  and  itsmmolsber^ 
results  on  fnlth :  and  so  was  I,  even  had  my  owa 
results  not  fully  borne  them  out. 

By  repented  crystalllsatien  the  per  oenta^  of 
chloride  can  bo  reduced  to  a  small  percentago,  bnt 
not  to  absolute  pur.iy.  It  is  perlmps  uoniwossary  to 
remark  that  my  letter  of  the  Sth  uU  referred  solely  to 
the  salt  that  would  be  produced  by  his  method  con- 
tained In  his  letter  of  March  25th,  which  directs  but 
on4i  crjfstaitisation. 

Concerning  hypochlorie  add,  its  existence  is  aoknow- 
ledged  by  a  number  oi  continental  cliemist^whil» 
that  of  chlorous  acid  is  by  most,  including  thtmoa, 
Gmslin,  iUgnanlt,  Kammelsberg,  snd  Wanklyn. 

Finally,  it  is  quite  poasibie  for  a  very  lai^e  nomber 
of  foots  to  be  unknown  to  young  ctaamiala  that  arc 
not  naeesaarlly  so  to  those  who  for  year*  have  had  all 
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Ibc  MlcnUae  work*  aadparlodlcals,  both  EDgUsh  and 
lonttia.  No  exira.-ts  In  Knglish  pwlodical8,  nor  the 
nut  carefully  complied  text  book-not  even  Watt  or 
GineUn.  ean  nipplT  one- tench  par  cent,  of  the  immeaae 
AmonAt  of  HKHt  valuable  details  and  facta  eontalued 
in  the  (cienlific  perlodleaU,  &e.,  for  the  lut  thirty 


yv»n. 


Ubbah. 


WATKK  ANALYSIS,  Ac, 


SIB,— In  your  iaaneof  April  l&th,  1  have  read  with 
tnloicf  t «  letter  by  Mr.  G,  E.  Davla  on  ••  Qanntltatlve 
Anal]>«l8.''eapecia.riy  that  part  raferrlne  to  "  esllma- 
tlou  of  organic  nitrogen  and  carbon/  The  process 
there  kIvsu  la  that  known  aa  "  Frankland  and  Arm- 
ttlrun^s.**  Thuro  la  also  another  method  known  aa 
\CejiilSB,  Chapman  and  Smlth'a,  lu  which  the  deter- 
miiiatioua  nre  made  lu  a  totally  alllerent  manner, 
€J[oeptine  perhaps  ammonia  by  Nesaler  test. 

Jn   eanmating  quaotitatlvely  the   organic  matters 
IB  water    by  this   made,  Wanklyu    tirdt  determines 
the  AMimODia   anri  nrea,  and  secondly  the  ammonia 
derirad    from    decomposition    of    albuminous  *ub- 
etauoes,  and  from  the  relative  quantities  of  each  he 
pronounces     the     gooduesa   or    badness    of  potable 
water.     This  deeomicosltion  is  elTected  throui;h  tlic 
agency  of  an  alkaline  solution  of  potassum  peroian- 
BUiate.  Of  courio  each  inventor  claims  the  superiority 
cf  bia  own  discovery  over  these  of  utheru,  and  1  be- 
lieve Uiat  Chapman  Kfoes  so  tar  <i8  to  say  of  frauk- 
land'a     process— I   write    from    memory — that     the 
znaKlmom  error  la  greater  than  the  actual  amount  of 
orKUiio  nitrogen  present '. 

On  the  other  hand,  Frankland  asanmea  to  show  that 
»he  permanganate  process  of  Wanklyn  is  not  Te- 
llable. 

H  owever,  I  understand  that  this  latter  discovery  In 
analysis  has  b^en  adopted  by  some  chemists,  notably 
\>v  Dr.  Angus  Smith,  in  determluln?  the  ors;anlc 
nitrogen  lu  air.  What  I  am  dcslrons  of  obtain- 
ing i«  the  candid  and  ruubiaased  opinion  of  your 
eorreapoudent  Mr.  G.  E.  Davis— as  well  as  of  others — 
of  the  relative  capability  of  these  two  processes 
wtateh  will  give  the  most  accurate  results,  upon 
whiefa  is  the  mopt  reliance  to  be  placed.  In  both  cases 
paying  due  regard  tw  the  time  consumed,  and  eflsi- 
>ie«!iof  manipulation,  tqgetber  with  any  other  eisen- 
tail  conditions? 

Fraukland  writes  that  there  Is  no  known  meant  of 
determining  accurately  the  actual  amount  of  orgjinie 
matter  in  water,  but  some  general  Idea  may  be 
gathered  from  the  quantities  uf  organic  carbon  and 
organic  nitrogen  present.  It  will  be  observed  In  his 
reports  of  w  ater  analysis  that  the  organic  carbon  and 
-organic  nitrogen  do  not  bear  any  relative  proportion 
to  each  other  In  dllTcrent  waters;  by  way  6f  ex- 
ample,  the  ratio  of  carbon  to  nitrogen  lu  A  water  will 
beSto  1,  in  U  waters  to  1,  In  C  water  lU  tol,  and  so 
on.  No  doubt  this  difference  in  ratio  Is  due  to  the 
ctaaraeter  of  the  organic  matter,  whether  of  vegetable 
or  animal  origin.  Now  what  I  am  desirous  of  know- 
ing is,  are  there  any  means,  and  what  are  they,  of  ap- 
proximately com  paring  theorganicToarbon  and  altrogcn 
of  K'rankland  with  the  old  mode  or  "  organic  matter  " 
as  expreised  la  grains  per  gallon?  I -am  aware  It 
wenla  be  necessary  In  the  lirst  place   to  consider 

whether  the  organic  matter  was  a  vegetable,  animal, 
or,  very  possibly,  mixed  character,  and  a  good  Idea 
wonid  be  gleaned  from  the  proportion  of  each  con- 
stitnent  present,  bufflcientlyso  to  approximiUe  to  the 
quantity  of  nrgantc  matter. 

This  would  avuld  all  necessity  of  evaporating  a 
known  bulk  of  the  water  and  incinerating  tno  residue, 
when  It  Is  desirable  to  compare  with  an  analyais 
under  the  old  process. 

There  are  a  few  queries  I  have  to  put,  and  to  which 
1  shall  he  pleased  in  having  the  opinions  of  youi 
correspondents. 

1st.  Are  both  Frankland's  and  Wanklvn's  coorses 
ol  analysis  suitable  for  waters  containing  large  quan- 
tllica  of  orgauie  matter— for  example,  sewage-and 
would  the  processes  differ  from  those  applied  to  ordi- 
nary water  / 

•itii.  Can  the  Nessler  test  bo  applied  to  the  deter- 
mination of  ammonia  in  ammonlaojil  salts— with  prc- 
Waus  dlstillatlou  If  required— and  as  accurately  as  by 
trituratiiig  with  standard  acid  ? 

3rd.  Is  it  practicable  to  determine  the  quantity  of  ni- 
trogen present  lu  mannres  by  Frankland's,  and  parti- 
cularly by  Wanklyn's  process,  for  water  analayls,estl- 
mating,  lu  the  latter  case,  the  resulting  ommoma  by 
Nessler,  or  trliuuclon  1 

4tb.  What  is  intended  to  bo  understood  by  **  one 
4Ugne  of  ursanlc  matt  er,"  as  stated  by  Hr.  G.  %. 
DavU,  page  60S,  Vol.  X.  W.  K. 


THE       EXGLISn      MECUASIC.    —    ENGLISH 
MECB4ffJV      MUTUAIj     lUJPBOVKltKNT    SO- 
CIETY, *c. 

Bia.— No  doubt  yoa  have  recently  had  numerous 
■eatimoniea     and     congratulations    relating  to    the 
Improvement  effected  lu  what  may  bo  called,  par  ex- 
ctllatce,"  our  "  Journal.    From  what  I  hear  in  riy- 
montlk  and  neighbourhood,  the  number  of  your  sub- 
scribers a^d  readers  has  been  very  much   Increased. 
When  itbeeame  known  that  Mr.   I'ass-aore   Edwards 
hadbecwne  the  proprietor.  If  not   the  Editor,  of  the 
Kbulish llECBAKic  asdMirrohof  Sciemce,  many 
<a&d  I  amosgst  the  number)  became  subdcrlbers.   Wo 
bad  not  forgotten  how  manfully  he  contested  Truro 
at  the  laatgenersl  election.    It  was,  taken  altogether, 
a  notable  struggle,  fortbough  he  fought  almost  single- 
handed  against  old  prejudices   wealth  and  territorial 
inflnonce,  most  people  felt  certain  he  would  have  been 
retursod,  so  strong  was  the  current  of  popular  feeling 
in  bis  favour.    Kut,  like  many  other  ablo  men,  he  was 
defeated.    I'usslbly  his  defeat  was   not  altogether  a 
otatter  of  regret,  as  what  tho    House   of   Commoiu 
may  have  lusi,  the  KNOuaii  Meciiakic  may  have 
ffoliied. 

If  such  Improvement  can  be  made  in  one  Jonmal  in  a 
few  months,  what  may  we  not  expect  by-and-bye,  and 
particularly  as  new  mutual  instruction  societies  are 
likely  to  spring  up  through  Its  iuKtrumentallty  !  It  Is 
aboBt  these  societies  that  I  should  like  to  ssy  a  word. 


It  occurred  tn  me  that  we  migh  establish  one  in 
Flymooth  ;  but  1  found  on  luquiry  that  the  sub- 
&critjers  bore  belonged  to  members  of  all  classes  of 
society,  aud  that,  apart  of  being  subscribers  to  our 
journal,  there  was  not  much  eommnntty  of  feeling 
between  them.  One  gentleman  I  foitod  took  It  In  for 
Its  astronomical  information,  another  subscriber  for 
its  microscopical  Infonnatlnn.  though  he  complained 
that  miscroeoopleal  matters  had  suoh  sparse  ooasidera- 
tlon  In  Its  pages  ;  another  for  its  chemical  informa- 
tion, and  so  on.  What  ratber  surprised  me  was  the 
fatrge  number  ot  what  I  may  call  well-to-do  people, 
whosubsonbed,  In  comparison  to  those  wbo  way  be 
termed  woikmen.  As  far  aa  I  eoutd  ascertain,  the 
EnoLiBH  Mecuamic  Isnot  somuob  read  by  intelligent 
mechanics  as  by  amateurs,  and  sclentlllcally  In- 
ollued  middle-cluita  people.  I  am  In  one  respect  sorry 
It  Is  called  the  Englihu  Mechanic,  1  wish  It  had  a 
more  general  name  such  as  the  ScieiUific  Journal,  or 
something  of  that  kind.  However.  I  suppose  It  is 
too  late  uow  to  alter  the  title.  As  our  readers  and 
subscribers  are  In  so  many  respects  so  dissimilar  In 
taste  and  occupation,  I  think  It  would  bo  vrry  dlBl- 
eult  to  form  out  of  them  a  new  society,  and  such  I 
fear  will  be  the  case  lu  Edinburgh.  Jlaschcster, 
Rlackburn  and  other  places.  I  don't  say  thl,i  to  dis- 
courage our  friends  elsewhere,  hut  to  Induce  them 
to  look  at  all  the  facts;  for  1  should  not  like  to  hear 
of  them  making  unavailing  clTurts  to  form  new 
societies,  much  as  tbey  mav  like  to  promote  a 
friendly  leellug  and  mutually  instruct  each  other  in 
the  attainment  of  useful  knowledge.  Whatever  may 
be  the  result  of  tho  experiments  made,  we  arc  all  In 
one  sense  members,  as.  Sir,  you  have  said,  of  a  national 
mutual  iniprovemcQt  society.  It  matters  not  what  we 
are,  or  where  wu  live  ;  we  may  be  millers,  or  cotton- 
spinners,  or  flcctrlcians,  or  workmen,  or  students,  we 
cau  all  be  teachers  and  learners ;  we  can  all  ask  and 
answer  questions ;  wo  can  all  deposit  our  mites  In  the 
treasury  ;  or,  a.*  you  have  put  it,  bring  our  bricks  to 
the  Temple  of  Knowledge.        W.  U.  J.,  Plymouth, 


EXTRACTS  FROM  COSJELESFOIBMCE. 


MB.  BEAKDSLEY*8-  I.ETTKR8.— Mr.  Dyer  says : 
— "  In  printing  my  note  respecting  Mr.  Beardsley's 
letters,  you  have  omitted  the  name  of  Hr.  Carpenter, 
thereby  making  mo  say  that  "  Mr.  Beiirdsley  is  an 
ardent  advocate  of  the  views  of  '  Parallax,'  and  has 
written  a  book  emitted  '  Theoretical  Astronomy  Exa- 
mined aud  Exposed,' "  ius.  What  I  said  was :  "  It 
does  not  appear  to  be  generally  known  who  Mr.  Car- 
penter Ik,  tlie  referee  of  Mr.  Hampden.  He  la  an 
ardent  advocate  of  the  views  of '  Parallax,'."  ka 

BLU?;  MA  HOE  WOOD.— For  the  Information  of 
"  The  Uarmuuious  Blacksmith,"  Messrs.  Mondy,  Uar- 
ley  &  Co.,  of  liAi,  Uunhlli-row,  state  that  they  imported 
a  little  parcel  of  the  wood  about  two  months  ago. 
Mr.  C.  Nutting,  of  Dlgbeth,  liirmingkam,  and  Mr. 
Ogden,  of  Wiuchcombe-itrcet,  Cheltenham,  supply 
llslilng-r«ds  made  of  blue  mahoe.  Messrs.  M.,  11.  & 
Co.  believe  that  greenheart  ataudi  well  iur  Oabing-rods 
next  to  bine  mahoe  wood. 

PLAN  FOB  CUTTBB-BAE.— Wllltora  H.  Stone 
writoa .— "  As  you  were  good  enough,  some  lime  ago, 


to  engrave  a  plan  for  a  simple  cntter-bar  which  1  sent 
you,  perhaps  tho  enclosed  modification  of  it  for  the 
tool-post  of  a  screw-cutting  lathe  may  not  be  without 
value.  I  use  it  specially  for  holding  the  new  tools  of 
•  Mnthet  s  special  tool-steel,"  which.  If  set  at  the  proper 
angle,  are  remarkable  for  tho  amount  of  work  thev 
will  do."  ' 

THE '•  PHANTOM  "  WHEEL.-G.  Sykes,  of  ilud 
dersfleld,  says  :— "  Seeing  some  correspondence  in  the 
Kmgush  ilEciiAMic  respeoUag  the  'Phantom' 
wheel,  I  beg  to  state  Lhat  I  am  at  present  using  a  pair 
with  India-rubber  tires,  and  I  never  suwanylblng  to 
surpass  them.  They  are  light,  strong,  and  very  easy 
to  drive.  The  rubber  tires  do  away  with  all  the  rattle 
aud  noise,  and  are  a  very  great  help  In  nphlll  work,  as 
tbey  do  not  slip  like  tho  iron  tires.  They  are  equally 
RS  strong.  If  not  stronger,  than  the  wood  wheels,  and 
not  much  more  than  half  the  weight.  I  do  not  find 
the  springiness  about  the  front  wheel  that  Mr.  Tyde- 
man  objects  to  so  strongly  and  think  It  would  have 
been  better  if  he  had  tried  the  wheels  before  condemn- 
ing them.  I  have  given  them  a  good  trial,  and  find 
them  to  bo  all  that  tho  '  Phantom '  Company  say  of 
them." 


UTILISATION  OF  WASTJ!  MATERIAL.— A  new 
utilisation  of  waste  material  Is  reported,  from  the 
Brlndisl  district.  In  the  oil  trade.  Formerly  theoHve 
husks,  as  left  by  the  common  oil  presses  of  the  coun- 
try,  were  used  by  the  peasantry  only  for  fuel,  but  a 
French  speculator  Is  now  buying  them,  at  the  prieeof 
30f.  per  ton.  and  shipping  them  to  Marseilles  ;  whers, 
after  undergoing  some  chemical  process,  they  are  put 
into  a  steam  press  and  made  to  yield  20  per  cent  of 
oil.  The  Brindisi  people  are  themselves  erecting  a 
press,  capable  of  operating  upon  70  tons  of  husks  per 

em. 


REPLIES  TO  QUERIES. 

r22fl8.]  -ADDRESSES  WANTED.  —  I  have  re- 
cclveil  four  or  five  addresses  for  "foreign  corre- 
spondent." Direct  letters,  iucludiog  post-stamp  for 
reply,  to  J.  D.,  Post-office,  Helle,  near  Ghent,  Belgium. 

[2450  ]— OLD  COINS.— If  the  querist  had  read  the 
note,  reply  to  Query,1243,  he  would  have  seen  easily 
that  It  is  a  Nuremberg  counter;  that  note  glvln"  nil 
the  principal  characters  (H.KEAVWINKEL,  NUK. 
R-PF.  AC). :  yet  several  persons  made  similar  queries. 
Had  they  observed  those  characters  they  would  have 
spared  the  Editor  the  trouble  of  engraving  their  quite 
worthless  coins.- K.  L.  M. 

[•.;ii)6.]-PnOT0GRAPHY.— I  am  sorry  that  I  did 
not  answer  this  query  before,  but  engagements  pre- 
vented. A  clear  glass  may  be  attributed  to  many 
causes.  1.  The  collodion  may  bo  insensitive ;  In  that 
case  the  same  exposure  as  for  sensitive  collodion 
would  not  do.  2.  There  may  be  too  much  acid  In  the 
developer  to  allow  It  to  work.  3.  The  bath  may  be 
very  much  too  weak  to  allow  of  a  deposit.  4.  There 
may  be  under-exposnte.  Now  I  suspect  that  the  last 
mentioned  is  the  real  cause.  Of  eeurtu  I  am  takmg  a 
view  of  the  case  literally— i.  e.,  a  clear  (transparent) 
plate.  In  the  case  of  a  plate  having  no  Image,  the 
causes  are  exactly  opposite  to  those  I  have  mentioned, 
but  then  the  plate  must  be  fogged,  and  would  t)e  only 
semi-transparent.  If  thorough  attention  to  the  for- 
mulae advised  by  me  some  time  ago  in  the  E.iaLisii 
Mbchanic  falls  of  success,  why  I  do  not  thiuk  that  I 
cau  suggest  where  the  weak  point  is.  If  the  querist 
will  write  a  fuller  description  of  his  plate  I  wlU  try 
and  help  him  further.— 3lDg. 

[•.;W8.]- FASTENING  STENCIL  COLOCBS  ON 
PAPUK.— To  fasten  stencil  on  paper,  mix  the  colours 
with  dissolved  gum.— J.  F. 

[2528.]-.V[USinAL  Bax.-Harry  Bertram,  p.  lot,  lu 
his  reply,  repeats  his  lesson  very  well  as  far  as  he  bos 
learnt  It,  but  makes  a  mese  of  the  "  Oeneva  stop  "  and 
Its  action  as  regards,  at  least,  its  effect  on  alterbig  the 
tunes^  with  wliick  the  stop  bos  nothing  to  do  at  all. 
— J.  K.  P. 

['«35.]— OLD  COIN.— Perhaps  "Bemardin"  will 
excuse  my  saying  that  this  coin  was  struck  in  and  not 
for  Dallkarlen,  but  for  circulation  In  the  whole  of  the 
kingdom  of  Sweden.— D.  T.  Battv. 

P5.W.]— WRITING  TELEGRAPH  — The  mannnl 
"  Uandbuch  dor  Blektrlschsn  nnd  Telegraphen,"  by 
T.  Forsach,  Vienna,  1854,  dscrlhes  the  plan  of  an 
"  Amerlean "  writing  telegraph,  of  which  the  two 
principal  parts  are  two  cylGiders  having  an  bellcoldal 
isochronioal  motion,  but  the  name  of  Meyer  Is  not 
mentioned  In  the  extract  I  have  seen.— Bebhasdin. 

[2540.]— SMOKE  ON  WALLS.  — Where  walls  or 
ceilings  are  cracked,  air  will  pass  In  or  out,  according 
to  circumstances.  In  the  case  of  an  ordinary  room, 
having  a  lire,  the  air  will  enter  by  any  or  every  means 
to  replace  the  aseendlng  column  In  the  chlmuoy; 
where  rooms  are  shut  in  closely  these  cracks  form  the 
readiest  means  of  admission.  Besides  the  column  of 
air  in  the  chimney  passing  outwards,  there  is  an 
upward  current  in  the  room  Immediately  In  front  of 
the  fire,  caused  by  Its  rarefaction  by  the  fire.  This 
current,  on  reaching  the  ceiling,  takes  a  spreading 
course  towards  the  extremities  of 
the  room,  the  small  currenta  or 
tributaries  take  the  same  course, 
and  prevent  any  deposit  vrithin 
tho  area  of  their  Imiaediate  in- 
fluence, while  they  somewhat  re- 
tard the  force  of  the  main  current 
immediately  tiehlndtbem,  and  so 
allow  of  a  greater  deposit;  so  it 
will  be  seen  that  the  edge  nearest 
the  fire  shows  a  sharp  dark  line, 
the  opposite  being  white,  gradu- 
ally softening  into  the  general 
tone  of  the  ceiliug.  —  ^^bvey 
Sadnuers. 

[2.543.]  —  GILDING  BAT- 
TEUY.— "One  In  a  Fog  "  has 
seemingly  made  a  great  mistake, 
He  thinks  that  It  is  all  done  in  a 
hurry ;  let  bim  use  only  one 
Danlell's  cell,  and  use  sulphuric  acid  diluted  with  at 
least  3  or  4  times  its  bulk  of  water.  Fill  the  cop- 
per cell  with  a  saturated  solution  of  sulphate  ot 
copper,  and  only  put  some  spare  crystals  to  keep  It 
coucentrated  on  the  outside  rim.  His  great  mistake 
seems  to  be  that  he  expects  gold  to  be  laid  before  there 
is  any  In  the  solution  of  cynuide  of  potassium.  On  the 
positive  pole  put  a  piece  of  gold  (beaten  or  rolled  out 
so  as  to  expose  as  much  surfaco  as  the  piece  to  be 
plated),  and  then  on  the  negative  pule  put  firstly  a 
piece  of  pistina  foil  antll  toe  solution  is  oharged, 
which  cau  be  told  by  gold  appearing  on  the  platinum. 
Then,  and  not  till  then,  remove  the  platinum,  and 
Immeree  the  medal,  coin,  or  whatever  it  is.  If  I  have 
time  I  win  send  a  letter  to  the  Editor  next  week,  con- 
taining B  few  hints  which  may  bo  useful  to  him  it  he 
meacs  dolug  the  thing  practically.  Do  not  have  the 
bath  heated  above  vh"^  or  20^  Keaumur,  nor  have  too 
great  battery  power,  if  you  do  not  wish  to  waste  gold, 
OS  it  will  lay  Itself  in  a  brown  powder  if  the  current  be 
too  strong  ;  In  fact,  with  weak  currents  about  l-SOth  ot 
the  gold  is  set  in  powder  if  you  wish  to  set  It  any 
thickness.  Carefully  weigh  your  piece,  and  then  you 
can  easily  know  how  much  you  have  laid.  As  soon  as 
the  surface  begins  to  grow  dull  It  would  be  advisable 
to  take  It  out  and  clean  it  with  a  sliS  brush.  This 
will  not  be  required  so  frequently  if  you  keep  putting 
from  tlmeto  time  fresh  pieces  ot  cyanide  ot  potassium 
in  the  bath.  Above  all  things  do  not  be  in  a  hurry  and 
forget  to  have  your  article  to  be  gilded  qnlto  clean, 
and  of  all  things  free  from  mereury,  which  Is  very 
liable  to  get  on  the  hands  in  putting  tlie  battery 
together,  for  the  smallest  paitiele  will  spoil  the 
gliding.— T.VMCENT. 

[Ja47  J-PUINTING  NAMES  ON  PLANS. -Fig.  I 
Is  K  tracing  of  a  set  square  that  I  made  some  time 
siuceior  ruling  the  slanting:  strokes  of  Roman  capitals 
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Fig.  2  1»  »  similar  one  for  block  prtntlnc.  I  have 
written  in  the  angles  of  the  dinerent  slopeK,  so  that 
an  jr  one  can  set  one  out  /or  htmielf.  1 1  block  prlntiuK 
|8  not  upright  It  sboald  slope  the  reverse  way  to  hand 
writing,  else  It  looks  very  bnd.^J.  K.  P. 

[iw.]— OLD  COnr.— I  have  pleasure  In  iatermlDK 
"  Fliot,"  fremlnfonnatlon  jnstftslned,  that  his  coin  Is 
a  Nuraberg  counter,  copied  from  a  historical  Jetton  of 
the  L,ow  Countries,  of  the  13th  century,  particulars  of 
which  may  be  found  in  Van  Hleri's  "History  of  the 
rrlaces  of  the  Netherlands. "  The  oby.  contains  the 
anns  of  Burgundy  slightly  varied.  The  rev.  ropresenU 
Fortona.    The  legend  has  no  meaning.— D.  T.  Batty. 

[a9N.]-BK0NZING  MODKL  VESSEL.— Varnish, 
and  when  nearly  dry  rub  on  the  copper  bronze  vamlsh 
■gain  to  preserve  the  bronze  from  changing  colour. 
—J.  F. 

t2J82.]-'WEIGHT  OP  FRUSTUM,  Ac— Lot  the 
radius  of  larger  end  =  K  =  2ft.,  radius  of  smaller 
end  =  r  =  1ft.,  and  let  the  height  be  represented  by 
H  =  12ft.,  then  solid  content 

H 

=  _  (El  +  r«  +  K  r)  =  4  X  31416  (4  +  1  +  21) 
3      • 

=  Ji5  6Mcnb.rt. 

Thus  wrigl.t  of  the  whole  friistnm  =  l^S-Wii  x  4401b. 
=  »l-bM  tnus  ;  weight  ot  frustum  left  =  (lil'891  -  4) 
=  87  S91  tons.  To  find  the  height  and  radius  proceed 
as  follows :— Let  the  radius  of  the  new  upper  plane  be 
r.,.  and  ths  distance  of  this  plane  from  larger  end  of 
frustum  =  k.  We  have  again  solid  content 

h 
=  —  jT  (R»  +  n'  +  R  ri)  =  87-8»4  tons. 
3 


R>  +  r,t  + 

B 

ri) 

87-804  X 

S 

A  «■ 

Or 

4 

+  rfi  +  2r, 

= 

87-894  X 

S 

Ax 

263<S82 

83-9 

n' 

+ 

n 

Air 

A 

(1) 


We  have  now  one  equation  with  two  unknown  quan- 
tiiles  h  and  r  and  must  therefore  establish  another 
equation  havlngtiiese  two  noknown  magnitudes.  The 
content  of  the  ngpcr  frustum  cut  off  is,  U  A  la  its 
height,  and  farmer  symbols  be  retained, 

=  _L  jr  (ns  +  r»  +  ri  r)  =  4  tons;  rf  +  t*  +  r  r 

3 
12 


Or  substltutiDg  the  given  value  of  r  wc  have 

r,t  +  1  +  r  = 

A|  w 
Con?cqnentlT 

12  3-819 

r,«  +  r,  = 1  = 1    (2) 

AiT  A, 

Comparing  equations  I  and  2  we  may  write 

Nl-D  -  3-810  3-819      88-9  830 

4  = l.or = 3  = ! 

*  A,  A,       H-A,  12-«, 

This  equation  ot  the  second  degree  gives  us 

84719  h,  =  81-828tt.  =  OSIOdOln. 

Whence 

A,  a  lOilln.,  therefore  A  =  lift  Ills. 

And  by  snbstltuting  the  value  of  A|  In  the  equation 
for  the  content  of  the  upper  or  lower  frustum  we  re- 
ceive r   =   l-30ft.  A.   TOLHADSKH. 

t28»J.]-SOLtDITY  OF  FBU8TUH  OF  CONK.- 

leas  follows:— 

Area  of  smaller  end  =  2>  x  -7854  =  S 1410 
Ar«a  of  larger  end  =  4t  x  -7854  =  ISSfM 

Square  toot  of  produce  =  8    x  -78S4  =  t-S832 

21W1S  +  by  i  H 
87-9618 
:  440 

=  17  ton  5  ewt  2  qrs.  4Ib. 


And  solids  of  Whole  cone  =  «7'9«I8  + 
12'S(Mt  =  100'i312. 

Now  solids  are  to  each  other  as  the  cubes 
of  their  similar  sides,  henoe  we  have  two 
simple  pronortloo  sums. 

To  find  diameter  of  smaller  end — 

As  I00-S3U  :  32-9300 : :  «>  to  cube  of 
dlam. 

To  And  height  of  cone  which  la  being  cut 
off 

As  100-(312  :  32-9300  :  :  24s  to  cube  of 
Hw— B.  Wn.80H. 

[2583.]-"  ENGLISH"  VKLOCIPBDK, 
Ac.  —  If  "  0.  T.  W."  takes  good  dry  wood, 
fita  the  spokes  well  In  nave,  jn^t  weft  the 
tenant  of  spoke  when  driving,  he  will 
find  that-qnlte  suOlcieut  for  a  small  nave. 
-F.  J.  D. 

-  [2584.]  —  SULPHATE  OF  LEAD 
BATTEBY.  —  In  reply  to  your  cor- 
respondent "  Carfax,"  and  others,  I 
did  not  amalgamate  the  zincs  In  the  sulphate  of  lead 
battery,  though  I  think  from  what  I  have  read  it  is 
better  to  smalgamate  all  zlncplatea,  no  matter  what 
form  of  battery  it  may  be.  I  Bud  ray  zincs  very  little 
worse  than  when  they  were  put  In.  I  mixed  my  sul- 
phate of  lead  with  water  to  about  the  ooaslsteney  ol 
cream,  and  filled  each  porous  pot  within  half  an  inch 
of  the  top.  A  friend  of  mine  has  s  manganese  battery 
of  6  cells,  which  he  says  has  been  in  constant  use  for 
ringing  electric  belli  in  his  warehouse  for  the  last 
eighteen  months  without  requiring  one  penny  outlay 
or  a  moment's  attention .  and  i<  as  good  now  as  at  first. 
When  next  I  require  a  battery  I  sh»ll  try  my  hand  at 
a  manganese,  as  I  believe  they  are  by  far  the  best  for 
any  kind  of  communicatiag  purposes,  such  as  short 
lines  of  telegraph  or  electric  bells  and  indicators.  I 
notice  Cox's  price  is  S<.  per  cell,  but  ray  friend  says 
he  did  not  pay  near  so  much  for  his.— A  Good  Bot. 

[2587.1— CHINA  GRASS.— If  "  Katka,"  will  publish 
his  address,  I  think  I  can  get  him  what  he  wants 
in  a  week  or  two. 

[2693.]— DEFECTIVE  BATTERY.— I  preaame  that 
"  G.  F.  L."  is  using  a  medical  coil,  thoogb  lie  calls  It 
an  "  electric  machine."  The  fault  he  complains  of 
most  likely  lies  In  the  Imperfect  connections  of  the 
battery.  When  he  bent  the  silver  plate  straight  again 
did  be  see  that  it  was  properly  connected  with  lu 
binding  screw,  and  the  pair  o^zlnc  platea  with  theirs  7 
As  the  silver  Is  doubtless  very  thin,  it  Is  possible  that 
It  may  have  been  torn  awaf  from  the  binding  screw 
In  the  accident  that  eccurred,  and  that  would  explain 
the  stoppaara  of  the  action.  I  should  advise  him  to 
look  carefully  at  his  platea,  and  to  see  that  he  haa  the 
circuit  complete,  that  each  pair  of  zinc  platea  are  con- 
nected with  the  binding  screw  of  the  silver  In  the  next 
trough,  and  so  on  throughout  the  series,  but  I  expect 
he  has  only  2  or  3  troughs.  If  the  plates  require 
platiulsiuii,  It  oertainly  wonld  render  the  action  more 
feeble,  but  it  would  net  stop  It  altogether.  He  can 
eadly  tell  by  a  look  at  them ;  if  therare  smooth  In 

Satches  he  may  be  sure  that  they  reqalra  It.  It  is  not 
one  with  mercury,  but  by  an  application  of  the  elec- 
trotype process.  If  he  wishes  It  I  will  send  him  the 
mode  of  procedure.  If  he  attempts  to  put  mercnry  to 
silver  plates  he  will  spoil  them.— Af-Bhys. 

[2494. J— BORING  WOODEN  HANDLES.-"  A.  B." 
can  make  anii  bore  his  handles  in  the  following 
manner :— First  turn  a  cylinder  in  the  usual  wsy 
between  centres,  then  turn  down  the  end  nearest  the 
poppet  bead,  and  fit  on  the  ferrnis  and  turn  it  true ; 
next  turn  the  handle  any  shape  required,  leaving  the 
end  like  A,  Fig.  1 ;  now  substltnte  a  boring  collar  for 


=  21-9912  X  4 

87-0948 

Weight  =  — 


2240 

To  find  after  cattlnsr  off  4  tons  the  diameter  of 
small  end  and  height  ot  remaining  frustum,  complete 
the  cone 

AsDGl:nG12::B01toA  0  =  12 
or  solidity  of  annexed  pa't  —  2i  x  -7854  x  4  =  12-5(164, 
to  which  add  20-.'!63n  cubic  feet,  this  representi  4  tons. 
Therefore  the  part  to  be  cut  off  from  the  whole  coae 
=   12-6064  +  203636  =  32-9100 


F  I    G  .  S 


the  poppet  bead,  and  bring  the  hand  rest  round  and 
turn  an  Indent  for  the  augur  to  enter,  and  he  can  then 
(it  the  augur  is  properly  entered)  bore  a  hole  any 
length  wttbont  fear  of  it  being  out  of  truth ;  the  part 
A,  Fig.  1,  can  then  be  turned,  and  the  handle  cat  off. 
The  above  is  the  way  1  turn  long  soft  wood,  turning 
handles  IIL  or  so  loni; ;  but  short  handle*  can  be 
turned  quicker  without  the  aid  of  the  poppet  head  or 
boring  collar.  Fix  a  piece  of  wood  In  a  wooden  cup 
chuck  in  the  usual  way,  turn  down  the  end  farthest 
from  the  chuck,  and  fit  on  the  ferrule  ;  then  turn  an 
Indent  and  bore  the  bole :  afterwards  turn  the  handles 
the  required  shape,  fluishing  at  A,  Fig.  2,  where  it  can 
be  cut  off.  I  shall  bo  hsppy  to  answer  "  A.  B. '  If 
tiiere  is  any  part  he  does  not  quite  understand.— 
Kehmhotoh  Amategb. 


[259S.]— WOBK  UNPBOJBCTION.  Ac.— An  "  Ete- 
meutary  Treatise  on  Descriptive  Geometry,  Ac,  tn- 
which  IS  added  a  Description  of  the  I*rinciples  and 
Practice  of  Isometrical  Projection,  by  T.  V.  Heather,. 
M.A.,  Rnyal  Military  Academy,  Woolwloh.  London  ^ 
Virtue  and  Co.,  26,  Ivy-lsne.— Bernardik. 

[2698.]- ELECTRIC— Let  •'  Slasher  '  at  onee  drop 
his  notions  about  glass  tubing  as  an  eleotrio.     l*hia  is 
my  experience  :— Being  of  an  amateur  turn,  I  love  to 
have  everything  on  a  miniature  scale.    For  iuslanee.  f 
have  a  Grove  battery  with  lin.  by  iln.  platinum  fi>n,  a 
tVollsston  element  about  the  same  size,  Ao.     I  made  a 
small  Leyden  lar  with  an  ounce  medicine  bottle,  sod 
succeeded  with  a  glass  tube  and  n  piece  of  amain- 
mited    leather    In    obtaiuing   percepllUe 
shocks  (It  you  can  call  tbem  shocks),  sad 
in  exploding  hydrogen  and  oxygen  mixed 
The  Jar  was  made  thus:  The  onuide  waa' 
covered  with  tin  toll,  and  the  inside  I  filled 
to  the  required  height  with  brass  fllinga. 
The  top  of  the  wire    is  bent  in   a  ring. 
Holding    the    lar    with   the  thumb  and 
first  finger,  and  the  leather  (amalgamated) 
on   the  palm  of  the  hand  and  the  other 
three      fingers,     I      moved      the     tnb» 
(flu.  diameter)    backward    and  forward 
through  the  ring.    If  "Slasher"  will  be  at  a  little 
trouble  and  make  an  electropher  about  If  diameter, 
he  will  be  able  to  charge  a  moderate-sized  Jar  to  that 
he   will  not  want  a  second   shock  very  quickly.— 
Tanoewt. 

[2800.]— CLEANING  OF  DIATOMS.— After  wash- 
ing away  the  acids,  pour  some  cold  caustic  ammonia 
on  the  fine  sediment,  let  It  stand  for  a  day  or  two  (the 
month  of  the  vessel  being  closed  to  prevent  the  escape 
of  the  ammonia) ;  then  decant  off  the  ammonia  aud 
wash  the  sediment  with  water  before  examinntloD. 
The  diatoms  are  heavy,  therefore  the  wnnhlng  wsttns 
may  be  decanted  off  before  the  whole  of  the  flaocilest 
matter  has  settled.  Would  "Beaten"  kindly  state 
Irom  what  sort  of  places  he  gathers  his  f^osb  diatonii, 
and  what  forms  he  has  found?— K.  G.  Amdebson. 

[2600.]— OLD  COIN.— Is  a  Boman  coin  struck  to 
commemorate  the  taking  of  Jemsalem  by  Titus,  tbeik 
■"is  thus  descried  by 
Obv.:  "IxF.CACa. 

P.  Cos.  III.    llie- 

laureate  head  ot  Vespasian  to  the  right  liev.:  Ivoaea. 
Capta.  In  the  exergue,  S.C.  A  palm  tree  rising  In 
the  middle  of  the  field,  on  the  left  side  of  which  a. 
female  captive  Is  seated  upon  armour,  her  head 
reclining  upon  her  lett  hand  in  the  attliude  of  grief. 
The  emperor  is  standing  on  the  right  side,  bareheaded-, 
and  in  military  costume :  in  his  right  hand  he  holds  n 
spear  erect,  and  in  the  left  hand  a  parazonlum  ;  IiIb 
left  foot  rests  on  a  helmetlylog  at  the  foot  of  the  jialn> 
tree  ;  struck  about  A.D.  71  and  72."  He  mentlan» 
several  vsrietlea.  It  is  a  coin  ot  some  rarity,  and  i» 
much  sought  after  by  most  collectors  on  account  ot  ttn 
biblical  interest,  and  is  consequently  of  oorrespondlDt; 
value.— D.  T.  Batty,  9,  Fennell-sireet, Uanebeater. 

[2615.]— BICYCLE  WHEKt.— The  leas  thennnd>ev 
ot  Joints  in  a  wheel  the  better.     I  do  not  see  wha\ 
drawing  Is  wanted,  or  would  send  one.— F.  J .  U. 
ri«2»  1-SCIENCB  QUESTION.- 


commemoraie  uie  taxing  oi  ^emsaiei 
general  to  Vespasian,  Kmp.  It  is  I 
''iHobler,"  Vol.T,  p.  163,  No.298:-Ob 
Vespasiah.     AVO.    P.M.TR.P.P.P, 
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K  D  =  1! 

A  B  =  '-'i 

AH  =  BB  =  HHE: 


^  u  i» —  «.  — '  =  1-871 
Attx2FA-4)  „„ 

with  tranverae  axis  F  O  and  conjugate  =  2  It  H 
describe  ellipse  F  C  H,  cutting  C  D  lu  C  Join  A  C, 
C  B,  then  AC-hCB  =  4J2K  F.-J.  K.  P.  „  „  ^ 
[2582.J-WM1GHT  OF  FBUSTUil.-Let  A  B  CI> 
be  tlie  given  frustum  complete  the  coae  .C  D  E,  then 
weight  of  frustum  equaU 


ODE- ABK)16x24x  -.2618  x  410 
=  387071b. 
36707 

Now  to  A  B  E  =  =  5529  add4  tons  =  8900ib., 

7 
which  gives   144489  for  weight  ot  F    HE.    Now  tha 
solidity    of   similar  oones    is  as   the  cube  of    iheir 
height,  or  their  height  is  as  cube  root  of  solldtiy. 
Therefore 


and 

and 


V  oizvv  :  V  i-txeV  ; :  K  J  :  E  K 
17  68  :  24-37  : :  12  :  16-64 


K  L  =  24  —  16  54  =  7  4« 
F  H  =  16-54 
6 


—  =  27.57 


J.  K.  P 
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fc,-!.]  — sriKM;*;    QUts- 

IJM.  —  To      tomtruct      ■ 

Itle    ABC.  ^Ton  bMe, 

Blit    ikD<1  •nm  of  tbe  Bides 

5  +  <J  B    =    I.      Solulion  : 

Pnw  K  r  panllel  to  A  B  at  a 

dhnanee  =  height,  with  A  u 

centre    and  <  aa  radio*  draw 

«rc  O  E ;  mark  I  aymmetrical 

of  It.  and  with  r  (ad  lUHitm  on 

K  V^  aa  centre,  draw  I  B  £, 

li  ii««  point  G  and  from  G   a 

Y**tseDtto  the  ore  D  K,  bence 

S  «onttnirtjnsr  circle  tbrough 

li'  i  B.  we  ha»e  C    vertex    of 

t'>»  triuigle;    proof    »a»y  by 

Koe.  Hi-,   **  I'^'tr   mjr    reply 

t4i  Qnerr  20O4i— another  win- 

Ciooontbe  lelt  sldeot  A  B. — 

SiaSAKOIS. 

:2e24  1-PBOrORTION8  OF  SPACK.-CUnE  AND 
fipHKItK.— I  ruppoae  a  apbora  tangeDt  to  oU  the  facea 
of  tbe  eube ;  edge  of  the  cube  beln^  D,  tbe  volume  of 
JT  DJ 

tlie  spheres  will  be .    It  now  I  divide  the  edge 

0 
<n  i>  eqnal  part*.  I  can  have  n>  sphere*  taocvnt  to  each 
oilier  and  to  the  cube,  volume  of  each  sphere  will  be 
WD»  »■  D* 

.  and  total  volnme  of  the  n'  apbere*  = 

«»»  » 

tint  asme  aa  the  lint  *phere  Inscribed  In  tbe  cube ; 
till'  apliere  Is  PO<>*l  to  the  volnmeof  tbe  eube  x  0  (236 ; 
all  this  I*  thoiry :  In  practice  we  must  seeount  witb 
<bc  more  or  less  sloklntof  tbe  substance.— BsBHARDiif. 
rwjj.]— BIRDS'  KOG.'*.— mow  out  the  inside  care- 
fully, and  then  boll  them  for  10  or  15  minutes;  they 
will  then  keep  many  yeara— Sempe>  Pace. 

p«250-PRKSERVINO  EGGS.-lf  "UuaUo"  will 

procure  some  cnrrosiveBublimaio  dlnaolved  in  alcohol, 

mill  Insert  a  sinall  quantity  loco  the  e^g,  and  shake  It 

nffer  drjlng,  be  will  find  no  laaect  Ueatroy  It.    If  be 

wirthvs  hlseff^d  to  sppesr  bright,  tic  must  brush  over 

tlvm  very  sparintrly  a  little  raaatlc  ramiah ;  but  if  for 

^Ine  or  ffreen  efrga,  gum  arable  muat  be  used,  as  tbe 

Tamiah  u  apt  to  sllg'ntly  change  the  colour.— Uiseauz. 

fyn-.'S.)— DIMESSIONS  OF  KSGINK.-!  think  the 

f  ollnwiug  dlmcoalons  will  glf  u  "  Cam  "  satisfactory 

rp>nlt« :— The  aleamways  should  be  Jin.  wide  and  lin. 

Ion?,  or  eztctly  i  of  a  square  Inch,  the  exhanst  Just 

twice  this  alxe,  or  ^  of  a  square  Inch.    The  ateam-pipe 

onj(bt  to  be  {in.  dlameterjlnslde  of  ooorse),  the  exhaust 

pipe  {In.  diameter.- W.  H.  Tbobpe. 

t2ii^.]-PAl»KR  HANGINGS.  —  There  are   three 

m'Hlcs  of  priHiucinj;  tbo  required  effect.    iHt.  Wooden 

binrks  are  carveil  repreaenting  in  relief  the  outlines 

of  the  Hgure  -,  an  impression  ia  takcu  from  Ibese  blocks, 

«n<l  the  device  is  completed  by  painting  with  a  pencil. 

'Jud.  A  slieel  of  paper,  leather,  tin,  or  cupper,  is  out 

out  into  the  required  pattern,  and  laid  on  the  pspcr  to 

bo  btAinc<l ;  a  brush  dip^fed  in  a  coloured  pigment  and 

worked  over  the  surface  of  the  perforated  ptate,  con- 

Yeys  tbe  pigment  throu;;b  all  the  perforation),  and 

fanoa  a  pattern  on  the  paper.    3rd.  A  block  is  carved 

for  each  of  the  colours  to  be  employed,  and  un  impres- 

eioQ  from  all  tbebiockalu  auccesaion  fills  uptbedeaign 

on  the  paper.     Th  u  first  of  those  methods  is  too  slow 

and  costly  tor  ordinary  uae;    the  second  pro'iucea 

iuiperfectoiiiliaes;  and  tbe  third  ii  the  method  chiefly 

euiploynl  at  the  present  day.— A.  BoucHcr. 

[5«3rt.]  —  CEMENT  FOR  JOINING  BOARDS.— 
Marine  glue  will  Join  boards  so  as  to  resist  water.— J.  F. 
pftW.l-OPINIONS  WANTED— I  think  John  W. 
Budfiird.of  May  e,  Vol.  II.,  page  IM,  will  And  a  remedy 
fur  his  engines  if  he  will  look  to  bis  links.  When  his 
lever  Is  In  tbe  centre  notch,  his  links  ought  to  bang  so 
that  tbe  valve  spindle  will  be  in  centre  of  eccentric  rod 
ends.  It  they  are  so  at  present,  then  tbe  eccentrics 
Are  not  Hxed  properly.  When  they  are  properly  set 
the  links  ought  to  vibrate  on  the  valve  spindle  or  siud 
without  Imparting  any  motion  to  cither  spindle  or 
«tu(i,  wlien  bis  lever  is  in  the  centre  notch.  By  attend- 
ing to  these  he  will  make  a  perfect  cure.— J.   Hak- 

■  ISON. 

CMH]  -MEDICAL  COIL.— I  (end  diagram,  which 
I  bnpe  will  make  the  deaerlptloo  at  p.  513  of  last  vol. 
■wrf ectly  clear.  The  battery  el  renit  Is  from  the  binding 


a  oomuintator  arrangement  'lor  thiowing  either 
length  Into  the  cireDlt;  at  tbe  centre  of  the  diele  I* 
a  pivot  earrying  a  spring  whioh  may  be  moved  In  eon- 
tact  with  either  stud,  from  which  It  canles  the  eurrent 
ta  tbe  binding  screw  P'.  Of  course  separate  bindloi; 
sOTews  may  oe  employed  for  each  length  Instead  of 
this  eommutalor.  The  eoro  Is  shoirn  with  a  handle, 
by  which  It  can  be  drawn  out  pariiaiU.to  regulate 
tbe  shocks.  Tbo  Unas  formed  of  dashes  show  tbe 
primary  dronit,  and  those  of  dou  that  of  the  secondary 
or  Induced  eurrent.  Any  battery  will  serve  to  work 
such  a  coil,  even  a  single  Smee  eelL— Sigma. 

[MH.1-ADUI.TKRATION  OF  TUKPBNTINK.— 
Apart  from  tbe  evidence  of  colour  and  smell,  tbe  use 
ot  a  speoiBc  gravity  gisss  is  a  certain  test  for  the 
purity  of  turpentine.  They  may  be  procured  at  any 
optician'*.  Tho  gravity  of  genuine  Amerlean  tnrpe"- 
line  is,  of  course,  the  aundard  to  be  taken.  If  petro- 
leum I*  added,  tbe  mixture  will  show  a  lighter  gravity. 
If  •'  RusaUtt,"  ••(Jermao."  "  I'oliah."  or  other  turpen- 
tines of  a  rougher  kind,  are  added,  the  mixture  can  bo 
detected  and  approximated  by  tbe  Increased  gravity 
ligurea  Field,  optician,  Birmingham,  supplied  my 
gravity  gbiss.— Llau. 

[3«IS.}-1MPKUFECT  ORGAN.— I  am  very  doobt- 
lul  whether  by  any  alteration  tbe  clarion  stop  will  be 
made  perfect.  I  wontd  not  reeomnMod  "  Anti  Discord  " 
to  go  to  any  expense  In  attempting  to  do  so,  but  he 
might  ask  a  pipe-maker  for  what  he  will  supply  him 
with anew»iw,taklngtbeoldplp<iaapartpayment,  A 
wooden  flute  from  tenor  K  upwards  would  cost  voiced 
about  iSs.  The  cost  of  applying  them  need  not  be 
much ;  any  handy  carpenter  or  eabluet-maker  could 
do  it  In  a  day  or  loss.  Cannot  "  Antl  Discord  "  do  that 
himself  ?— Miles  Judiiaos. 

[2(151.]  -  LECLANCHK  BATTKRY.  —  "Telos" 
should  write  to  tbe  Patent  OIBcn,and  encloses  sumps 
for  the  apeeiflcation.  It  was  patented  10th  Oct.,  IMM 
l'!(p.  UBS)  in  tbe  name  of  Brandon.  I  have  a  speclH- 
cation  of  it  which  I  was  recommended  to  procure  by 
a  well-known  electrician,  who  assured  me  that  the 
system  must  ultimately  supersede  all  others,  but  I  have 
tried  In  vain  to  undcmtand  It.  The  battery  oonslstsof 
two  parts,  tbe  "  generator  "  and  the  "  accumulator," 
both  of  which  have  porous  cells  differently  charged. 
A  little  light  thrown  on  this  matter  would  much 
oblige— ViATon. 

[2056.]— BOOKS.— I  know  of  no  book  better  than 
Culley's  "Practical Telegraphy  "  to  ' Huch-in-Want." 
III.  An. 

ra«5«.]-TBLE0RAPHIC  BOOKS— Cully's" Hand- 
book "  Is  perbsps  the  bei>t.  and  Clark's  "  Electrical 
Measurement "  would  be  a  valuable  addition.- Sioma. 
r2n«3.]-titJICK.'<H.VKIl.— There  Is  no  solvent  which 
could  be  used ;  heat  alone  will  succeed  in  driving  It  oO. 

— HlOMA. 

r26«7.}-PAINT  TO  COVER  TARRED  WOOD.— 
I  know  of  no  paint  that  will  effectually  cover  tarred 
I  wfx>d,  certainly  nota  light  paint.  I  would  recommend 
your  eorrespondent  to  clean  the  posts  as  much  a*  pos- 
sible, and  then  llmewash  them  with  a  waab  having 
plenty  of  slse  or  grease  in  it.  This  will  whiten  the 
post  as  he  required,  and  the  lime  would,  I  think,  even- 
tually "  eat  np  "  the  tar,  after  which  It  may  be  painted. 
—livxn. 

r2«07.]-PAINT  TO  COVER  TARRED  WOOD.-It 
"  Ass3Ciate,"  No.  3907,  mix  some  red  lead  with  boiled 
oil  and  paint  bia  Doata  with  it,  he  will  find  the  tar  will 
not  burn  tbrougll.  (I  speak  from  experience,  having 
fonndit  stand  the  hot  sun  fnr  years.)  tie  can  then 
paint  them  white,  or  oxide  of  Iron  will  answer  the 
same  purpose. — C.  U. 

[2(171 1-CANOK  BUILDIXO.-"C.  D.  R."  wlahes  to 
know  hew  the  planks  of  a  cunoe  are  kept  to  the  proper 
shape  wbile  building.  He  will  find  that  the  atrakea 
muat  be  so  out  and  fitted  to  each  other,  that  there  ia 
no  tendency  to  buckle  or  twlat,  and  in  this  adaptation 
of  flat  surfaces  with  survcd  edges  lies  the  whole  mys- 
tery and  art  of  boe  t-buildln^.  The  skin  of  a  boat  may 
be  Avided  into  three  parts — the  floor,  the  bilge  strakes, 
and  the  aide.  On  the  shape  of  the  floor  depends  the 
form  of  the  tx>aT.  The  strske  next  the  keel  on  each 
side  (called  the  garboard  strske)  fits  the  rabbet  In  tbe 
keel.  Thus  we  trace  the  modelling  ef  tbe  boat  to  the 
starting  point  I  f  the  rabbet  is  not  continued  well  fore 
and  aft,  bat  bridled  up  into  the  stem  and  stempoat, 
the  canoe  will  be  sharp  anil  crank.  The  edges  of  tbe 
strakes  should  be  lapped  |  or  gin.,  and  fastened  with 
copper  boat-naila  about  2in.  apart.     The  hole  must  be 


r2«W.>-RKNDEIHNG  WOOD  INCOMBUSTIBLE. 
—I  do  not  know  of  any  preparation  that  will  render 
wood  absolutely  fireproof.  Alum  wlU,  however,  if  tbe 
wood  Is  Impregnated  wKh  a  solution  of  It,  prevent  tbe 
wood  fW>m  flaming. — Llah. 

[SMtt.]— BOTANY.— Cuckoo  flower  {Cardamine  pra- 
(rn/ijl,  root  stock  short  and  perennial,  stem  erect, 
leaves  primate,  the  segments  of  the  lower  radicle  ones 
ovate,  the  terminal  segment  being  largest.  Floweri 
sometimes  pure  white,  but  more  frequently  tinged 
with  a  taint  pnrple,  sepals  4,  petals  4.  stamens  0. 
Pistils  short,  almost  wanting,  seed  pod  flat,  grows  In 
meadows  and  on  the  banks  ot  brooks.  Uedga  mus- 
tard (Mi|ni»rinya  <tficitiaU),  an  erect  annual,  about  4rt 
high, Sowers  very  small  and  yellow,  sepals  4,  petals  4. 
stamens  t;  leaves  deeply  pumallfid,  seed  in  a  nod 
about  (In.  long,  Upering  to  a  point,  balry,  and  In  long 
flenler  raeeme*.— Adtomedor. 

[2«»5.]-GEOGRAPHlCALQCBEY -Might  "key- 
not  have  the  meaning  of  "anay"  In  those  wurds? 
netheritet  i^  evldentlv  an  Anglo-Saxon  word  meaning 
"to  lay  down."  Hence  the  quay,  where  goodi  are 
stored ;  keyhouse,  where  daty  1*  paid ;  key-spink, 
warehouse.— Fraxck. 


[2aBt.]-CLKANING  FLAGS.— Use  mineral  naphtha 
and  a  hard  brtuh  on  a  piece  of  pumice  stone.  Let 
tbe  naphtha  He  upon  the  tar  tor  some  time  it  It  has 
been  long  there.    Mind  tbe  llie,  or  a  light.— Llau. 

[a«)7.>— CANARY.— In  reply  to  "Hinehaha."  I  copy 
the  following  from  "  Becbotein's  Natural  Hlstorv  of 
Csge  lllrds':—"  Asthma  or  hard  breathing, '  which 
arise*  from  an  oppreeied  stomach,  generally  yields  to 
plantain  and  rape  seeds  moistened  with  water  as  tbe 
toh)  food."— Bl  Hakim. 

(3701.]— KOLA-NUT.— I  do  not  know  whore  to  pro- 
cure It.  I  ssked  for  It  at  many  place*  without  result 
last  year.— BBRifABDiK. 


•crew  P  to  8.  the  stem  whioh  carries  the  screw  of  the 
oontoet  breaker,  ihence  along  the  spring  to  its  stem 
a,  thenee  by  wire  to  the  electro  magnet  5, 0,  and  to  the 
Inner  end  of  the  primary  of  the  coil  1,  and  from  its 
other  end  2  to  the  binding  scrsw  N.  The  secondary 
circuit,  which  is  screwed  In  the  roil,  goes  from  binding 
•crew  N'  to  3,  In  order  to  ntiilw  the  action  of  the 
oasnet.  or  It  might  go  to  1  direct.  Ilirough  the  primary 
to  2,  and  thence  to  a  stud ;  tbe  aucondnry  wire  which 
i*  attached  to  tbe  termination  of  the  primary  has  Its 
outer  end  3  led  to  a  similar  stud,  and  If  great  force  is 
required  several  layers  may  thus  be  foamed,  all  In  a 
oontlnuons  length,  but  with  branches  thus  led  to 
separate  stods  arranged  on  an  arc  of  a  'circle ;  this  is 


bored  right  through,  the  nail  driven,  and  then  a  copper 
burr  punched  on  the  point.  With  a  pair  ot  cutting 
pllen  then  cut  the  nail  Just  inside  the  burr,  and  rivet. 


This  draw*  the  work  together  without  caulking  or  any 
Intermediate  substance  being  neceaaary.  The  upper 
edge  of  the  strake  Is  chamfered  to  the  angle  formed 
by  the  strske  above ;  but  this  is  only  required  in  some 
parts.  When  "  C.  D.  K."  has  his  frame  ready,  he  will 
find  it  best  to  got  an  l^in.  board,  rattier  longer  than 
the  frame ;  fasten  the  board  on  its  edge  near  tbe 
ground,  and  "  lay  down  "  the  canoe  on  It.  As  he  says 
bo  Is  totally  Ignorant  of  the  art,  I  recommend  him  to 
set  up  three  or  four  moulds  on  his  keel  to  work  to, 
taking  care  that  the  strakes  do  not  press  too  heavily 
on  them.— Boat  Builder. 

tM79.]-UNAN8WEKED  QUERY.-One  method  of 
preparing  curled  hair  is  as  follows:— It  Is  cut  from 
the  rumps,  washed  and  dried.  It  is  then  spun  up  into 
ropes  and  put  Into  a  baker's  oven  for  a  while,  care 
being  taken  that  It  is  not  burned  by  the  heat  being  too 
strong.  It  Is  then  teased  out  by  tbe  hand,  and  Is  then 
ready  for  n*e,—MiLEa  JEXttiNcs. 

[2881.1-IRON  PALTSADINQS.— To  this  general 
question  only  a  general  answer  can  be  given.  If  tbo 
palisades  »n  painted  witb  tbe  most  suluble  clan  of 
D&ints,  and  all  the  other  materials  are  good,  and  the 
work  Is  carefully  done.  It  should  stand  and  look  well 
for  at  least  seven  years,  and  with  re- varnishing  10  to 
14  years.  The  moat  Important  matter  Is  ts  have  the 
paint  for  the  first  coat  of  the  right  kind.— Llau. 

p>(»5>-AMATEUR  TURNERS'  CLUB.— In  reply 
to  Mr  II.  Hume's  iniiulry,  I  beg  to  state  that  the  Ama- 
tear  Mechanical  Society  was  originated  In  January, 
1809 ;  admission  by  Introduction  of  a  member  on  per- 
sonal knowledge.  1  shall  be  pleased  to  send  a  prospec- 
tus, Ac  ,  to  any  of  y«ur  resders  on  application.- J.  W. 
BooBD,  Hon.  Stc  180,  Belslze-road,  Kilbnrn,  N.W. 


BOTES  Aim  QTJEKIES. 

[3706.]— PANCRATIC  TUBES— Will  "Amateur," 
p.  130,  deserlbe  the  manner  ot  using  the  pancratic 
tubes  which  he  employs  with  his  eyepieees:  where 
they  may  be  obtained,  and  tbe  cost  ot  making  (— T.  J. 

t3707.]-TWISTING  POWER  OP  MKTAL— Will 
any  of  your  numeroua  readers  kindly  give  me  a  rule 
by  which  I  can  find  the  relative  twisting  power  of 
metal,  iron,  and  steel  shafts ;  or  what  dlametera  steel 
or  Iron  shaft  should  be  to  be  equal  to  a  glven-slied 
metal  one?— P.  P.  W. 

[370a)-CAEBONIC  MONOXIDF^  Ac— How  can 
this  gas  be  prepared  otherwise  than  by  depriving  car- 
bonic acid  of  half  Its  oxygen,  or  by  adding  carbon  to 
It?— CARnoif. 

[8700.]- TURNING.— Will  some  of  my  brother 
turners  Inform  inc  the  following  :— How  the  sandy 
surface  Is  taken  oil  moial  before  turning?  I  turned 
some  metal,  and  it  coutinnnlly  kept  blunling;  my  tools 
although  they  were  good  sieel,  and  left  at,  I  think, 
about  a  straw  colour.  How  are  cylinders  bored  out.  in 
the  latbe?  A  sketch  would  greatly  assist  me.  and  I 
think  Bomo  ot  my  brother  readers  also.  How  are 
cylinder  covers  turned,  both  sides  nnd  edge  (hind 
ones) ;  they  will  have  no  hole  la  them  for  a  mandrel  to 
go  Into ?— Amateub  Tobnkb. 

[3710.]-ARITHMKT1CAL  QUERY.- V/Ill  any  ot 
your  numerous  readers  kindly  mtorm  me,  through  the 
medium  of  your  valuable  paper,  how  the  decimal 
7854isarrived  atas  a  mnltiplier  tor  converting  areas 
of  circles  Into  squares  ;  al!<o,  how  tbe  multiplier  J, 1410 
is  made  out  so  as  when  multiplied  by  the  diameter  ot 
a  circle  it  will  give  the  elroumferenoe  ot  the  same?— 
Falook. 

[3711.]-CUSTOM3  EXAMINATION  PAPER.- 
Could  any  of  your  readers  Inform  mo  where  I  could 
get  a  oopy  ot  the  examination  pspera  (last  time,  or 
last  but  one),  tor  the  Customs  service. — K.  P. 

[3712.]-POWERS  OF  TELESCOPES.— A*  no  one 
has  noticed  my  commnnication  on  the  above  subject 
in  Vol.  X  ,  No.  258,  p.  606,  I  should  take  it  aa  a  great 
favour  If  your  obliging  correspondent  "F.R.A.S," 
wonld  tell  me  if  the  method  there  auggested  for  the 
determination  of  telescopic  powers  ia  correct,  and  It 
not,  to  what  extent  the  results  so  obtained  would 
differ  from  the  true  results  ?— R.  O.  Andersoic. 

[[3713.— TKLKSCOPIC  — Win  "  F.R.A.S,"  or  some 
gentleman,  reply  to  these  queries  ;— I  have  been  ea- 
deavouring  to  make  a  41  n.  Qouromstic  object  glass  for  a 
telCHCope,  in  the  following  manner,  but  at  present  with 
slight  succesa  ;  I  am  acquainted  with  the  theoretical 
portion  ot  tbe  subject,  but  I  am  not  yet  able  to  realise 
my  wishes  practically.  I  hare  used  tor  a  grinding  tool 
a  piece  of  glass,  lin.  thick,  and  tbe  same  diameter  as 
the  lens,  41n.,  and  In  this  I  have  eronnd  the  convex 
side  of  the  flint  glass  with  different  finenesses  ot 
emer;,  till  I  thought  It  was  fine  enough  tor  polishing. 
I  ttien  covered  the  glass  tool  with  black  pitch,  about 
Jth  ot  an  inch  thick,  and  commenced  polishing  with 
putty  power,  but  I  found  that  the  glass  would  only 
polla'h  m  tbe  centre,  the  edges  remaining  untouched 
(I  worked  tbe  lens  across  the  tool,  and  not  more  than 
lin.  over  the  edge) ;  I  removed  the  pitch,  re-ground  the 
lens,  covered  the  glass  tool  with  a  piece  of  fine  calico, 
and  commenced  polishing  In  the  same  way  as  1  bad 
done  when  poltsoing  on  the  pitch,  but  the  result  was 
atlU  tbe  aamei  I  eonld  not  get  the  edges  to  polish,  and 
I  shall  not  be  satisfied  unless  I  can  get  a  good  spherical 
figure.  1  have  come  to  the  conclusion  that  the  error 
Ilea  In  m>'  grinding  tool  not  being  large  enough,  and  I, 
therefore,  wish  "  F.K.  Alt.",  or  some  other  gentleman, 
will  tell  me  whether  this  Is  the  reason,  aitd  give  me  tbe 
diamater  ot  tools  for  a  4ln.  lens  ?  I  wish  they  wonld 
also  tell  me  of  what  metal  they  should  be  made, 
whether  It  ts  necessary  to  use  brass  ones,  or  would  Iron 
do  as  well  ?  I  should  also  like  to  know  how  to  tell 
when  my  lense  Is  ground  Hno  enough  to  begin  the 
polishing ;  and  whether  it  shdnld  Ix  ground  witb  any- 
thing else  besides  emery  before  commencing  to  polish, 
and  on  what  it  should  bo  polished  on,  pitch  or  Unen 
and  lastly,  whether  putty  powder  1*  the  proper  polish- 
ing material  to  use  ?-  Dioitbicb. 
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[3714.]— BACK  DSAUOHT  IN  HNOINK.-Would 
liome  kind  brotlier  reader  Inform  ma  bow  lo  prevent 
what  If  generally  termed  buck  drnugbt  <□  a,  ateam 
biiiler  T  Oura  te  an  ordinary  two  flaed  boiler,  and  wu 
have  a  good  draught,  bo  mnob  so  that  the  damper  Is 
BCldom  needed  to  De  drawn  above  one-half,  but  whca- 
crer  the  ooals  are  thrown  on  It  makes  a  very  oppres- 
sive hnmmlDi!  noise,  and  causes  the  boiler  ihake  very 
mueh,  and  consequently  breaks  the  joints  very  often, 
as  we  have  to  carry  AOlb  pressure  of  steam.  There  is 
a  good  draoght  nnder  the  fnmaoe,  but  ntlU  it  bIow« 
out  of  the  apertaiei  In  the  furnace  dootv.— One  in  x 
Fix. 

[8715.>-COIL.— Many  thank*  to  Messrs.  Conisbse 
and  Tucker  for  their  kindness  in  replyini;  to  my  last 
questions,  and  as  I  have  made  up  my  mind  not  to 
touch  the  old  coll,  but  make  a  complete  new  ono,  I 
tbink  I  can  not  do  better  than  ask  thegentlemen  above 
mentioned.  If  they  know  of  anythlni;  new  in  the  con- 
stmction  of  coils.  1  made  my  last  one,  121n.  long,  of 
gutta-perch,  with  a  disc  In  the  centre  dividing  tJie 
secondary  in  two,  Joined  by  a  piece  of  copper  at  the 
bottom  of  the  centre  disc  going  through  the  disc  t  the 
primary  I  wound  on  a  small  reel  of  lignum  vltse,  same 
length  as  large  reel,  with  |la.  hole  through  for  irou 
core.  I  eovend  the  (primary  well  with  t'utta-percha 
tissue,  and  pushed  It  tight  Into  the  larp;e  reel.  Now 
can  any  of  my  two  friendii  suggest  anything  new  7  I 
mean  te  put  41b.  No.  3A  secondary ;  what  wul  be  the 
beat  for  primary  7  I  Intend  making  the  reel  12ltt.  long. 

— D.  ]^>RBB8. 

r371».]  -  KKLACQUERING  BBAS8  ■WORK  — 
Woulil  W.  Seabrook.  p.  18,  No.  KKQ,  kindly  say  If  there 
is  any  peculiar  pickle  or  solution  for  immersing  brass 
work  In  before  dipping  In  nitric  sold,  ns  I  have  some 
old  brass  work  1  wish  to  relacquer,  and  have  gone  to 
work  as  directed,  but  the  work  not  oome  clean  enough 
from  the  boiling  in  soda  process,  and  1  find  the  scld 
win  turn  the  brass  nearly  blnck  if  In  for  2  or  3  seconds. 
How  Is  that  ?  1  should  also  liko  to  hear,  through  our 
Mkchahic,  how  "  Inquirer  "  has  succeeded  7  A  reply 
on  the  above  will,  I  have  no  doubt,  oblige  many  be- 
sides myself. — Pxo  Bono. 

t»71?.]— COPPER  AND  SILVER  COINS.— Will 
either  of  our  kind  friends,  Hr.  Henfrey  or  Mr.  Batty, 
give  me  any  information  relative  to  the  two  coins  of 
which  I  send  attempts  atrepreaentattons  7  Of  the  small 


copper  taken,  there  are  two  varieMefc  the  other  speci- 
men has  the  date  under  the  G  1.  I  have  had  one  speci- 
men many  years  (17),  the  other  was  sent  to  me  a  few 
days  since.  Of  the  silver  coin  1  know  nothing,  but 
should  be  glad  to  learn?— S.  Smitu. 

[8718.] -TALL  CHIMNEYS.- Can  any  of  onr 
brother  reailuis  inform  me  the  height,  with  slie  at 
bottom  snd  top,  of  the  large  chimney  at  the  chemical 
works  of  Messrs.  Tennant  and  Co.,  Ghisgow  or  one 
at  any  other  works  7  A  sketch  with  full  particulars 
through  the  L.iolish  Mecuakic  would  be  esteemed. 
— Umnsboro. 

[3719]-LACE  AND  BUTT0N8.-I  wish  to  know  If 
there  Is  any  way  of  cleaning  laraished  silver  lace  on 
a  uniform,  auJ  also  a  reeipo.  for  a  dark  bronae  for 
buttons  wuich  have  become  bright  through  wear?— 

^^Pi"! P'?^-  BLEACHIHG.-Wm  some  brother 
reader  kndly  Inform  me  how  to  bleach  bone  so  as  to 
make  it  Uke  Ivory,  I  have  tried  hot  lime,  but  did  not 
find  It  answer  f— o». 

[.1721  ]-GKlNDING.-I  would  be  greatly  obliged  If 
some  of  our  miller  friends  would  answer  my  query  on 
the  above,  2277,  p.  +5,  to  which  I  bog  to  add,  the  small 
stones  «eing  driven  at  200  revolutions,  and  the  others 
at  IJO  per  minute.- Sehoids. 

(3«2.j-OLD  COINAGE.-Cftn  any  reader  Inform 
nic  If  there  is  any  ncans  of  getting  rid  of  the  old 
copper  coinage,  now  out  of  circulation,  either  for  Us 
full  value  or  otherwise  7— Skboius 

t:f7!!3]-GLAZE  FOR  POTTERY.  -  Could  any 
fellow  reuler  iufonn  mo  how  to  make  the  dilTerent 
colours  of  ginzn  to  put  on  common  clay  pots  '—X   N 

[.■i;24.]-COTTON.-  Some  time  ago  Dr.  Forb«  Wat- 
sou,  reporter  of  East  India  products,  published  one  or 
two  cnjiravlnga  which  show  the  various  lengths  of  dif- 
ferent classes  of  cotton,  if  any  brother  reader  would 
kindly  say  where  they  can  be  got,  and  price,  he  would 
confer  a  great  favour— Gossyfidm. 

[:'.725.]-  OILED  PAPER.- Will  any  of  your  readers 
suKgestto  me  a  method  of  preparing  paper  to  receive 
oil  similar  to  tbui  sold  by  artlxts'  colourmen,  which  Is 
too  costly  for  ray  purpose  7— Amateur  Artist. 

W26.]-CHKOME  BLACK.-Can  any  kind  reader 
intonn  me  how  chrome  bhick  is  produced  7— Mor- 
dant. 

l.K'i7.]-WraE  TACKS  AND  NA1LS.-Can  any 
reader  give  mu  a  description  of  a  good  machine  for 
moKKfacturing  tlio  ntwve  7— C.  F.  J. 

[3r:8.]-CUKI0US  CHUCK 8.-I  have  seen  In  tool 
makers'  shops,  Utbc  chucks  liko  figures  1  and  2,  but 


have  not  been  able  to  find  out  lioiv  tluiy  are  con- 
structed j  could  any  of  ray  follow  readern  e.'cjtlain  ii 
to  me,  a  drawing  will  bo  much  appreciated.'     I  sup- 
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pose  the  flutoi  ronnd  the  aides  are  to  grasp  it  while 
the  work  or  drill  Is  Hxed  7— W.  T. 

[3739.]-SEAMLESS  FELT  SKIRTS.-I  want  a 
m.ichlnR  for  making  seamless  felt  skirts,  a  description 
would  oblige.— C.  P.  J 

r3730.]-PAPER  COLLARS  AND  CUFFS.— A  de- 
scription of  the  apparatus  used  for  flnisbiug  paper 
collars  and  culfs  would  be  welcome  7 — CX  F.  J. 

[373l.]-Bl,OOKING  BLACK  LEAD.— Will  some 
kind  friend  Inform  me  how  to  make  black  lead  Into 
blooks  and  medallions  with  devlceson  ;  all  the  Informa- 
tion to  enable  me  to  make  them  up  will  very  much 
oblige  .'—Am  Ahateos. 

[S7S2.]— TRANSPARENT  PARAFFIN. -Will  any 
of  your  many  readers  kindly  I  a  form  me  bow  I  can 
take  pink,  green,  blue,  and  mauve  colour  out  of  hard 
paraffin,  so  as  to  make  It  white,  or.nearly  white,  and 
transparent  again  7—Grken. 

[3733.)-COTTON  SPINNING.-Can  an  reader  in- 
form me  of  a  good  new  German  book  on  cotton  spin- 
ning, price  and  name,  and  wheie  tn  obtain  7— Oscar. 

[3734.]-THE  GOAT  AND  THE  GRASS  PLOT.— 
I  nave  a  circular  grass  plot  in  my  greuods,  46  yards 
circumference,  I  want  to  tether  a  goat  to  a  peg  driven 
into  the  edge  of  the  plot  In  order  that  tho  goat  may 
feed  over  only  half  the  ground.  Wnat  muot  be  the 
length  of  the  tether?— CAPTAIN  Baxter. 

[3735.]  —  ENGLISH  VELOCIPEDE.  —  Will  "A 
Thinker  "  kindly  say  how  bis  mochlue  is  steered,  and 
whether  the  cranks  are  set  at  a  quarter  circle  or  both 
or  both  in  one  plane  7— Garibaldl 

[373B.J-GENEVACYLINDER— I  thank  "Nobody'' 
for  the  Information  given,  but  would  like  to  know  the 
kind  of  callipers  nsed,  and  if  there  Is  not  a  Swiss  tool 
need  for  the  purpose  of  taking  the  height  7— Cri.. 

[3737.]-aAEDENING  I'LASTKR.  —  The  plaster 
on  the  walls  of  a  mill  staircase  is  bein?  cntlnually 
knocked  off  with  the  boxas  and  other  things  that  are 
carried  up  and  down  the  steps,  will  some  oblicing 
reader  Inform  me  of  a  cheap  and  simple  method  of 
keeping  It  in  its  proper  place,  either  by  hardening 
the  surface  of  the  plaster  or  any  other  plan  7— Cotton 
Spihner, 

[3738.]-UNNOTICKD  QUKRY.-Havlng  a  few 
Fitsroy  barometer  tubes, quite  new,  but  covered  with 
a  film  Inside,  would  some  friend  toll  me  in  what  way 
to  remove  it  before  filling  them  7— T.  Forty. 

[3739.]— CHLORIDE  OF  TIN.— I  find  croat  diffi- 
culty in  obtaining  chloride  of  lln,  I  have  tried  nt 
several  chemists,  and  each  have  given  me  different 
things.    Is  it  better  known  by  soma  other  name  7- 

AHATOR  SCIEHTIiE. 

[3740.J-FLOAT  FOR  BOILER.— Perhaps  some  of 
your  correspondents  could  Inform  me  If  there  Is  any 
matertail  a  solid  float  could  be  made  with  to  carry  Its 
own  weight  in  a  steam  boiler,  pressed  say  from  30  to 
401b.,  or  can  n  hollow  float  bo  made  strong  enough 
to  keep  from  filling  with  water  7— J.  K. 

[3741 0-TURBINE.— Can  any  one  inform  me  where 
a  turbine  is  to   be  seen  working    In    EngUud  7— 

[3743.J-8EA80NING  WOOD.— Wonld  any  of  yonr 
readers  kindly  tell  me  the  best  method  of  quickly 
seasoning  small  pieces  of  wood  for  carving  or  turn- 
ing, I  think  1  saw^Bome  recipe  or  dlrcotion  In  a  former 
number,  but  cannot  find  it  now  7— Bruin. 

[374.1]— SYPHON  PIPES.— Will  any  reader  kindly 
give  me  a  rule  t«  calculate  the  quantity  of  water  a 
syphon  wlli;dlsoharge  In  a  given  time,  diameter  of 
pipe,  height  water  rises  to  In  syphon,  and  length  of 
discharge  end  bdug  known  7— CAi.cui.ns. 

[3744)— SILVER  COIN.- Will  some  fellow  subscri- 
ber kindly  tell  me  what  coin  this  is,  and  Its  value? 
About  the  size  of  a  threepenny  piece,  on  one  side  a 
rose,  crowned,  Inscription— G.  UOSA.  SINE.  SPINA  ; 
other  Bide  a  thistle,  crowned.  Inscription— ATVli. 
VIT.  DEVS.^I.  Nash. 

r374.'i.]-STEAM  PIPE  JOINTS.-Wni  some  brother 
subscriber  be  kind  enonj,'h  to  Intbrmme  wbatquantity 
ol  salammoniac  should  be  ml.ted  with  Icwt.  of  metal 
borings  to  make  steam  pipe  Joints  7— J.  E.  S. 

[374f).]-TE  STING  BOILEK.-Coald  any  of  my 
brother  readers  inform  me  of  the  best  way  to  test  a 
boiler  without  taking  It  out  of  Its  bed?  My  boilers 
are  d-h  p.,  and  I  want  to  work  them  up  to  more'  pres- 
sure, but  the  safety  valve  blow^  off  at  lOlb.,  and  I 
should  like  to  test  them  before  adding  more  wciijht  to 
my  lever.— TBOMAg  Edwahds. 

IJ747]  -  SITUATION      OF-     PLANETS.  —  TO 

r.R.A.S."— In  what  conBtellatiou  or  sign  of  the 
Zodiac  is  Saturn  and  Mnr<  at  tho  present  tinio ;  Is 
Ilersohel  itM  in  Gemini,  olthouah,  of  course,  it  is  not 
disccrnable  to  the  naked  eyo?-SecuMouu  Natu- 
n.vM. 

t»;4a]-DENTISTR  Y.- Will  "Portsmonth  Chemist" 
oblige  by  informing  me  where  I  can  procure  a  copy  of 

Kicbardson  s  Mechanical  Dentistry,"  or  where  tho 
'"i-  \v  "'  ''''"*"''  »nd  UlakistOM,  carry  on  business  7 

[SriO.j-CENTRIFl-GAL  FOKCE  AND  TU' 
LAUXUS  U0TAT10.N.--C.  11.  O.,  Uantj.'  in  n 


letter  on  the  "  Earlh'B  Itotation,"  p.  lai,  seenu  to  im- 
ply that  Iheamount  of  centrifugal  force  ilepi.nd»  not 
on  the  size  of  the  revolving  body,  but  upon  the  rate 
at  wblch  It  revolves,  which  seems  to  rao  to  be  correet. 
though  1  never  thought  of  it  before— and  that  tho 
amount  of  tendency  which  bodies  on  the  earth  «  sur- 
face have  to  fly  off  is  precisely  the  same  as  that  of  the 
filings  on  bis  iron  globe,  because  the  revolution  of  bis 
Iron  globe  occupies  the  same  length  of  time  as  that  of 
tbe  earth.  Seeing,  then,  that  the  centrifugal  foroo  of 
the  earth  is  so  small,  how  is  It  that  its  oireumferenee 
at  the  equator  is  so  mucli  greater  than  its  circnm- 
ference  at  the  poles— I  believe  25  miles.  This  Is,  I 
have  heard,  owing  to  centrifugal  foroo.  I  wish  aome 
one  who  knows  something  about  it  would  cnliakten 
me? — Salopian. 

[S750.]-SILVEH  COIN.-Could  Mr.  H.  W   Hen- 
frey, or  any  other  kind  corretpoBdeni.  Inform    me 


what  the  silver  coin  is  of  which  I  enclose  s  fnUcize 
copy  J  and  it  It  is  of  any  value  ;  weight'  Ift-T.  7— A 
Beginner.  o    .     =         — 

r3571.]-A8TRONOMICAL  QUERIES.-I  beg  to 
Inform  "  F.R.A.S."  that  I  djrf  turn  my  240  eyepiece 
ronnd  In  the  tube,  while  watching  the  planet  Venus 
snd  my  "  suppositltlons  moon"  did  not  describe  an  or-' 
bit  round  Its  primary.  Will  some  kind  friend  give  me 
some  Information  on  the  following  :— Has  D' Arrest's 
comet  been  picked  up  by  any  one,  and  whereabonta 
Is  It  now?  Is  ihat  the  only  comet  now  that  is  within 
reach  of  an  8)ln.  silvered  glass  refiector  7  \Sliere  can 
I  find  the  position  of  any  of  the  astaroidH  given  in 
R.  A.  and  D.  for  any  day  of  the  year  ?  What  power 
with  an  Siin.'With  mirror,  would  bo  necessary  to  divide 
^»  BootiB  7  What  is  tbe  apparent  diameter  of  tho 
sun,  moon,  Venus,  and  Jupiter,  to  the  nnassi'tedeye  in 
Inches  or  parts  of  inches,  and  bow  can  such  be  ascer- 
tained from  their  diameters  In  minutes  and  seconds 
given  monthly  In  the  "  Nautical  Almanac  "  7— H.  A.  c' 

[8732.]- DEPOSIT  FROM  SODA  CRYSTALS.— 
I  shall  bo  glad  If  any  of  your  chemical  correspondent* 
can  answer  the  following  :— In  dissolving  a  quantity 
of  soda  crystals  without  watrr,  »nd  by  either  fire  or 
steam,  there  U  a  Bediment  left  at  tbe  bottom  of  tho 
pan  which,  when  cold.  Is  a  hard  brittle  mass  which 
d4es  not  mix  with  tbe  other  part  of  tbe  soda  even  It 
cooled  In  cbe  same  pan,  but  seems  to  be  quite  another 
material,  although  the  sami?  in  colour.  I  wish  to 
know  what  it  is.  and  can  it  be  prevented ;  I  have  usetl 
tbe  best  Newcastle  soda  ?— Natrum. 

[3753.]— BOTANY.— Would  some  one  of  yonr  cor- 
respondents who  Is  Interested  In  botanical  pursuits, 
kindly  Inform  me  what  is  the  best  handbook  of 
botany,  or  guide  to  the  Indigenons  plants  of  Great 
Britain,  for  field  use?  I  have  used  an  old  edition  (tbe 
7th)  of  Macgillivrny's  "Abridgment  of  Withering,'" 
but  have  often  found  It  difficult  to  determine  tho 
species  from  the  short  descriptions  givea.— U.  N.  K. 

r3-54.]-ELKOT«0.— WiU  Mr.  Cliapman,  or  any 
other  obliging  reader  belp  mo  out  of  the  tollowing 
diflicultles:— 1  have  a  largo  Smee'a  battery  for  de- 
positing copper.  I  want  to  get  a  deposit  on  a  non- 
metallic  Burf.aoc  a  foot  square,  whlen  I  cannot  get 
In  less  than  3ii  hours,  and  not  then  with  any  degree 
ofccrealnty?  How  can  I  quicken  the  deposit  7  What!* 
nsed  for  rcmovin;;  the  wax  from  a  shell  taken  from 
a  wax  mould  7— .1.  D. 

[373S.]-TURBINE  WHEEL-WIll  "  Senex,"  or 
any  other  practlc-il  person,  oblige  me  by  answering 
a  few  questions  respecting  turbines  »— What  is  tb» 
quantity  of  water  per  minuto  required  to  drive  a 
one-horse  power  turbine  wheel,  the  uclgbt  of  the  fall, 
diameter  of  feed  pipe  or  jet,  dium  ter  of  wheel  out- 
aide,  number  of  revoIntlonB  per  minute,  or  any  In- 
formation conceruing  tbe  machine. — A.  B. 

[27S6.]-LAMKNE8S  IN  HORS-,.'<.-Havlng  seen  » 
tiarsgraph  in  your  valuable  paper  1 .  t  week  "  Amateur 
Farming,"  that  a  "Country  Vet."  "ould  nt  any  time 
be  happy  to  render  help  towards  the  advancement  of  a 
column  respecting  the  breedins.  rearing,  and  diseases 
of  dogs,  &c.,  I  think  tliat  a  few  hints  upon  the  above 
subject  would  be  very  Instruetive  t.i  many.  Mould  the 
"Country  Vet  "  bo  kind  enough  to  give  me  bU  opinion 
and  a  little  information  rcspectlDg  tbitt  troublesome 
lamencBB  wblch  the  horBe  is  so  much  sul^ect  to  la  tUs 
country- ramely,  lamlnttisor  founder  of  the  feet,  and 
also  tbe  best  method  of  BboeingforobroBiclaminitls? 
—J.  O.  DurrHYN,  Neath. 

[3757.]- BOOKBINDER'S  PLOUGH.- Thanks  to 
"  Ab  Initio  '■  for  his  answer  to  my  query.  1  have 
shown  some  samples  of  books  to  a  printer  and  a 
bookseller,  and  they  say  they  arc  vciy  fair  specl- 
mouB.  I  should  be  obliged  if  be  would  describe  how 
to  make  a  plough  7— Masciiil. 

[:!598]-EMlGl£ANTS'  ilNQUIRIES.-"  F.R.G.S." 
kindly  effers  to  give  some  information  to  those  of 
your  readers  who  require  It,  and  which  will  most 
certainly  be  useful  to  all  of  ns.  As  an  Intended 
emigrant,  I  shall  esteem  it  a  great  favour  to  obtoin 
some  geographical  and  general  Information  of  tbe 
colony  of  .Souib  Australia.  I  am  a  cari>eiiter.  been 
u.<cd  to  railway  work,  and  desire  to  fix  ok  some  town 
lu  that  part  where  the  climate  wonid  be  cougenlal  («« 
I  am  net  very  robust  In  couBiilulloui.  and  where  mv 
"■•de  w'ould  be  likely  to  bo  brisk,  if  "  F.IIG.S.'' 
would  kindly  assist  me  In  my  choice  of  a  desttimtion 
through  the  medium  of  your  vain  .hie  Emjlisii  .Mt- 
ciiAMc,  I  siiuuld  consider  It  a  groat  boon  -J. 
Francis. 

[3751.1- ASCARIDES.-Can  one,  ont  of  the  very 
many  obliging,  corrospondenti  ol  the  Km;i.imi  Me 
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^LkMc  aniwer  me  the  whole  or  any  one  of  th»  fnl- 
HmS^  aoenloaa :— 1.  What  i»  the  primary  c«ii«e  ot 
aBwUM  or  thread  worms  ?  2.  What  is  a  safe  and 
Mrtain  core  for  the«c  parasites?  3.  What  Is  the  best 
DWrCDClTO  aK»lii»t  their  future  (jeneraaonP  4.  W  hat 
ta  tte  cause  of  their  being  so  seldom  felt  dnrlnsr  the 
day,  but  chiefly  towards  eyening  ?— A  Obsat  fivr- 


r37W).j-CONTRJ VANCE  FOB  HOI-DING  IRON 
BOD&— Can  any  of  yonr  correspondents  f  ayoor  me 
with  a  sketch  of  a  contrivance  for  holding  round  iron 

rod*  —In.  thickness.  The  rods  are  paased  up  a  hollow 

16 
snbidlelato  the  maehlae  for  tornine.  I  w«at  a  con- 
iHnace  at  the  end  ot  hollow  spladFe.  to  loek  and  un- 
lock as  tbe  rods  ar«  drawn  In.  The  pieces  turned  off 
rods  at  eacti  stroke  >rUl  be  about  }ln.  long.  The  roils 
Tary  a  Httle  in  thickness.  The  lock  must  take  up  as 
Uttleapace  as  possible,  but  must  be  rery  strong.  The 
nuehiae  is  self-acting  7-Kaymoiid. 

rs761.1  -  EMIGRANTS  INQUIRIB8.  -  Will  the 
learsel  "  F.R.G.S."  please  say  whether  the  climate 
of  Maul  Is  usually  much  hotter  In  summer  than  in 
i;nelaad,aud  whether  or  not  dangerous  wild  beasu 
SMi  anakes  roiKht  be  met  with  there  In  the  woods.  I 
have  read  denials  of  this,  but  the  stateneuta  of  paid 
adTOcaus,  and  otherwise  interested  persons,  on  all 
drawbacks,  are,  of  oourse,  wonhless,  and  their  silence 
conlims  belief,  henoe  I  bare  been  led  to  believe  those 
Urawhacks  exist  there,  thouifh  1  only  doubted  it 
before.  The  productions  of  Natal  indicate  a  hot 
dimaie.  Dangerous  animals,  loeluding  the  lion, 
«e#m  to  have  been  common  theie  some  yejirs  a?o. 
What  will  bo  the  best  mode  of  my  getting  the  JIe- 
CHABIC  there  If  Igo?— Kmigeant. 

FThe  ExoLisn  MxciiAnic  can  be  had  In  postal 
dUtricU  at  Katal,  postage  2d.] 

tS76*.'j-rAINTlNG  AND  DKCORATION.-Can 
any  of  ear  rcaUera  reeommecd  a  good  book  on  oraa- 
meatal  painting  and  hooae  deooration?  If  so,  I 
should  esteem  it  a  favoar.~C  U. 

(Thare  Is  a  series  of  artlotea  now  being  Inserted  in 
tbe  BuiUiig  .Vara  on  this  question.] 

[J78S.]— TBKINE.— I  have  tried   several  times  to 
Isolate  tbe   above  from  various  samples  of  tes.  but 
have  failed.    I  proceed  as  follows :— Make  an  aqueous 
iofoskMi  from  a  sajnple  of  good  tea,  and  wbeu  cold, 
precipitate  tbe  tannin  with  plumbic  acetate ;  then  re- 
move the  exoess  of  lead  with  sulphurettsd  hydrnxcu, 
filter  tbe  Mlntion  and  neutralise  the  excess  of  acetic 
acid  eoniaioed  in  tbe  filtrate  with  ammonia.    I  now 
'  evaporate   tbe  solution   to  about  one-sixth  'of   its 
orjgioal  volume  with  heat,  and  leave  the  residue  to 
evaporate  at  tbe  ordinary  atmospheric  temperature. 
By   this  prooeas  I  obtain  the  long   needle-shaped 
crystals,  but  not  thoroughly  isolated,  tor  with  them  I 
get  a  nm-Uke  residue,  whieli  I  eaa  collect  and  roll  up 
Tike  a  pill.  Will  some  of  your  chemical  correspendenta 
kiodW  point  out  rvhere  my  manipulation  is  defective, 
«r  tniorm  me  of  a  process  by  which  1  n  ay  obtain  my 
obtain  my  dealre  In  a  more  effective  manner  ?— A.  A. 
Attwood. 

(37<«.]— EBONITE.— Can  seme  one  of  yonr  readers 
give  me  any  loformatioa  as  to  the  maslpnlation  of 
ebonite  ?  Is  it  possible,  without  li^Brlog  the  quality 
of  tbe  subfitance,  to  convert  a  sheet  into  a  cubical 
black,  and  1/  so,  bow  is  this  dene  f— S.  T.  F. 

tSW5.]-NAVAL  AKCHrrKCTURE.-Will  some 
one  give  me  some  information  as  to  joining  the  even- 
lag  class  for  studying  naval  aicUteetore  at  South 
Kensington  ?— G.  J5.  J. 

[3766.1-CLKANING  AND  REPILLIKG  BARO- 
METER TUBBS— Can  any  of  your  numerous  readers 
inform  me  tbe  best  metbo:i  for  cleaning  the  Inside  of 
barometer  tubes  aod  relliling  tbem  with  mercury  ?~ 

WATCHXAKeR. 

ra767.]-Pl.T  WHEEL  ARMS— Why  are  the  armsot 
•  fly  wheel  nad*  gTaUually  smaller  as  they  recede  from 
the  centre  of  motion  ?— O.  B. 

[37I8.J-POISONISG  BT  CANTHABIDES.-WIIl 
«ny  of  your  medical  readers  kindly  advise  what  course 
■hottld  be  therapenttcaliy  pursued  to  neutralise  tbe 
exbamting  and  debllitstiog  eSecu  presumed  to  have 
ensoed  tirim  curreptitloa^  administration  ot  can- 
thaildian  poiaon  ?-l.  1.  D. 

[STW  ) -STREET  TEKESCOPES.— Will  "O.  F.' 
(aami,  infonn  main  what  localities  in  London  I  should 
be  likely  to  see  a  "street  telescope  ?  "  I  am  curious 
to  see  one.  **  G.  F."  should  say  where  he  realdas,  and 
be  wvnid  probably  meet  with  a  (rlendiy  poaaeseor  ot  a 
good  iaatrumeot  ?— F.  Fothbroii.1.. 

t«70.1— SILVERING    DIAGONAL   PLANE8.-I 

«an  endorse  all  Mr.  James  Gray  says  in  No.  207,  page 

1M,   with  reference  to    his  dilBculty    In   sllverin"- 

diagonal  planes.     I  have  failed  in  exactly  tbe  same 

manner,  after  trying  many  stt-engtha  and  temperatures 

of  eolations,  and  under  a  variety  of  changes  in  the 

melbad  of  manipulation,  but  always  in  vain,  for  I 

never  eonld  get  a  81m  other  than  what  he  describes.  I 

vadetstand  Browning's  formula  is  also  most  uncertain 

with  amalenra,  in  spite  of  theaanal  preoantloni  with 

ngani  to  purity  of  ehemieals,  Ae.    Can  any  reader  In 

the  chemical  line  give  a  hint  or  two  7— Iiitebe3Ted. 

CS771.]-FAnLTY  KNGINB.-Will  any  of  your 
readers  tell  me  what  Is  wrong  with  the  engine  which 
(iieenclDwldisgrams  have  been  taken  from(A  taken 
from  the  oank  eud,  and  B  from  the  back  end).    The 


by  a  pair  of  mitre  wheels  from  the  cmnk  sbsf t.  I  may 
state  that  the  engine  only  indicates  abenC91b.  on  the 
vacuum  gauge.  Any  hints  how  to  understand  the 
dhieram  properly,  and  to  make  the  engine  work  better 
will  greatly  oblige.— Nmaoo. 

[3772.]-KAPPER'S  FIRES.— On  page  17  there  in  a 
drawing  of  Rapper's  improved  flres,  given  by  a  Mr. 
Geo.  Huart.  Would  be  be  so  good  as  to  give  us  a  little 
more  oxpUnallon  as  to  Figs.  S  and  a,  what  cokes  they 
use,  and  how  they  hammer  the  Iron,  as  he  says  it  1» 
more  for  beams  7  He  ««ys  there  la  no  turning  the  work 
on  edge.  G.  H.  will  greatly  oblige  by  giving  us  a 
little  mote  about  the  satdflres.- Bemder. 

[3773.]-*  PLATE  PHOTOGRAPHIC  CA3IERA.- 
lahould  bo  glad  If  "Mus"or  some  oUier  corre- 
spondent woiud.  with  your  permission,  give  a  detail 
sketch  with  measurements  of  the  above,  stating  what 
size,  with  pnibablo  cost  of  lens,  and  any  other  infor- 
mation he  thinks  an  artisan  would  require  In  construct- 
ing one,  so  as  to  ebtoln  good  results.  I  should  like  to 
know  If  this  Is  tbo  most  miuble  size  for  a  beginner, 
and  for  future  use  7— SNATcn  Block. 


TrSBFUL  km  SCIENTIFIC  UOTES. 

HONEY.— From  Qneensloud  we  bare  en  Interesting 
note  upon  ho  ney,  which  In  that  colony,  and  indeed 
througuonc  Australia  generally,  forms  an  Industry  of 
considerable  value.  A  centrifugal  machine  Is  used  for 
extracting  honey  from  the  combs,  the  caps  being  first 
removed  by  a  sharp  knife,  so  thatln  less  than  amlnate 
every  particle  of  boucy  is  taken  out.  The  combs  are 
then  turned,  aad  the  cells  oathe  other  side  treated  In 
the  same  manner.  The  advantages  olalmed  for  this 
prnceaa  are,  that  the  larva,  whieE  are  Ireqarntly  very 
troublesome,  remain  in  the  comb,  anil  that  wben  tbe 
latter  is  replaced  In  the  hives,  the  bees  readily  use  It 
over  again. 

THE  SUNFLOWER.— Tbo  followlnr  description  la 
an  extract  from  the  Agrt-Horticaltural  Society  of 
tbe  Pungal  on  the  sunliowor :— It  is  an  annual  plant. 
its  seed  Tins  an  edible  kernel,  and*aSard8  13  per  cent, 
of  a  mild  «iil.  which  la  equally  good  for  food  or  for 
bnmlng.  If  the  oater  akin  ia  removed  Itwnuldglvoa 
atlll  larger  proportion  of  oil.  Although  little  culti- 
vated OS  an  ell-secd,it  deaervea  to  be  bettor  known, 
enpecially  as  its  seed  la  very  useful  for  nouriahiog  and 
faitoulng  poultry.  It  ie  said  to  tncrenae  the  number 
n!  eg;rs.  The  ronstf^ kernels  are  uxedlnatead  of  colTeo. 
The  foliage,  which  Is  abundant,  and  may  t.c  partially 
remored  without  injury  to  the  seeds,  forms  a  goad 
fodder  for  cows.  The  stems,  which  will  do  for  attcks 
for  peas  or  beans,  may  bo  bnrnt,  abd  their  ashes 
abound  in  pot&sb.  Sunflowers  rcqulrogood  and  fertile 
foil  It  they  are  CO  produce  much  seed,  but  they  will 
succeed  in  very  iniitTcrent  soil,  or  even  in  very  moist 
ground.  Their  cultivation  is  very  similar  to  that  ot 
Indian  corn.  They  may  be  sewn  from  April  to  May 
in  llneaor  broadeast.  It  has  often  been  said  that  large 
plantations  of  sunflowers   are   uaeful   In   marshea  or 

iloccs  where  malarious  fever  is  common,  as  this  plant 


{>lac 
s  a 


decided  remover  of  malaria. 


DOMESTIC  EECIPES. 


*5F^"*  *•  horixontal  and  condensing,  working  with 
301b.  pressure  In  the  boilers.  There  are  two  slido 
valves  driven  by  a  double  crnnk  shaft,  running  parallel 
withtbe  cylinder,  and  two  cams  upon  tbe  aame  abaft 
working  two  expansion  valves.    The  abaft  is  driven 


SCOTCH   BROSF..-Thls  favourite  Scotch  dlab  Is 

fenerolly  mntlo  with  the  liquor  In  which  meat  has  been 
oiled.  Put  half  a  phit  or  oatmeal  into  a  porringer 
with  n  littlo  suit,  if  there  bo  not  enoiiM(h  in  tbe  broth, 
of  which  add  ns  much  as  will  mix  It  to  tbe  eonsistence 
of  haatr-putlding,  or  a  little  thicker.  Laatly,  take 
some  of  the  fat  that  awlma  on  the  brota,  put  it  on  the 
crowdle,  and  eat  In  tbe  same  way  aa  haaty- pudding. 

MADRAS  DRY  CUbRY.— Cot  one  pound  of  meat 
Into  small  pieces,  allce  one  onion  and  fry  it  in  butter 
to  alight  brown,  then  add  one  tableapoonfnl  of  Madras 
curry  powder,  one  leacuptal  ot  water,  one  breakfaat- 
cnpfuiof  gravy,  tbejniee  of  one  lemon,  and  a  little 
aait;  stew  all  together  tUl  aearly  dry,  and  send  It  up 
quite  hot. 

FOR  PREPARING  INDIAN  MEAL.— While  the 
malie  Is  yet  green  in  the  ear.  It  becomes  by  bollin!:  a 
delicious  vegetable  for  the  table  ;  and  when  ripe  It  ia 
capable,  before  Itia  greuad,ot  being  prepared  lorfood 
in  a  great  variety  of  ways.  It  makes  Its  appearance 
in  every  form,— from  gruel,  stirabout,  and  pancakes, 
to  bread  In  twenty  different  shapes.  In  no  form  in 
which  it  is  ever  used  in  Amerioa  is  it  eaten  cold. 
When  wanted  in  the  ahape  of  bread,  no  more  Is  baked 
than  ia  neeessary  for  tbe  time  being;  it  ia  never  baked 
in  large  quantities,  and  in  tbe  ahape  of  loaves,  aa 
ordinary  flour  ia  baked  Into  bread.  Nor  ia  it  mixed 
with  any  kiud  of  flour  or  meal.  Indian  com  la  always 
beat  wben  uaed  by  itself,  with  tbe  exception  of  suoh 
Ingredients  as  egi^s,  butter,  milk,  sugar,  etc.,  which 
are  frequently  added  In  its  preparation,  to  give  It  rich- 
ness and  H'Lvour.  It  is  really  never  so  sweet  as  wben 
made  In  tbo  simplest  way.  In  preparing  it  for  their 
own  nsra,  the  negro  women  generally  mix  it  with  water 
and  a  little  salt,  the  dough  wtaioh  is  thas formed  being 
made  up  into  a  roll  about  the  size  and  shape  of  a  soda- 
water  bottle  without  the  neck.  This  is  enveloped  In 
tlie  hot  ashes  of  a  wood  fire,  which  is  the  simple  pro- 
cuaa  by  whioh  it  ia  baked.  When  ready,  it  is  taken  to 
the  pump,  and,  whilst  yet  hot,  the  asoea  are  waabed 
off  it.  When  they  wieh  to  be  a  little  particular,  they 
protect  it  by  nTupnlng  it  in  leavea  before  covering  It 
with  the  oanea.  Tlie  Dre.id  produced  by  thia  meana 
Is,  whilst  warm,  exceedingly  awect.  Indian  mtai 
should  never  be  ground  to  nne.  Itahould  not  have 
much  salt,  which  spoils  Its  native  flavour.  It  requires 
a  hot  oven,  or.  If  baked  npon  a  girdle,  a  hot,  clear  tire. 
It  takes  longer  to  bake  than  wheaten  flour  bread ;  and, 
if  boiled,  much  longer  time  than  oatmeal.  For  boil- 
ing, tbe  more  coarsely  it  is  ground  tbe  better,  if  it  la 
long  enough  balled.  It  is  anfflclcnt  that  it  is  busked. 
For  horainv  (a  good  subatitute  for  rice)  the  corn  is 
simply  hulled  or  cracked  at  the  mill,  and  any  inevi- 
table meal  is  oftorwarda  sifted  out ;  or  the  akina  are 
got  rid  of  br  pounding  tbe  com  In  a  mortar  and  sift- 
ing It — a.  tedious procuds  Indian  com  roughly  ground 
may  be  uaed  lor  farci--nieaC,  Instead  ot  bread-crumbs. 
It  makes  tolerable  gmeL 


COirGSlTlTLATIONS. 

SmoE  tbe  alteration  in  our  form  we  have  received 
from  all  qnarters  thanks  and  congratulations.  We 
have.  In  fact,  only  received  one  letter  expressing  any- 
thing like  sorrow  ordlaappointment.  Weneedacarcely 
any  that  our  eircnlatkm,  since  tbe  commencement  ot 
the  present  volume,  has  increased  several  thousand 
copies  weekly.  Anyone  may  verify  this  sintement  by 
inquiring  of  any  of  the  principal  booksellers  or  news- 
agenu  in  any  ot  our  large  towns.  It  la  not,  however, 
merely  in  our  large  towns  where  oar  Influence  aud 
circulation  bas  Inoreaaed,  as  may  be  seen  from  tbe  few 
extracts  from  letters  given  below,  which  have  been 
taken  at  random  from  a  host  ot  eommnnlcatloiis  ot  the 
same  ebaracter  :— 

EXTRACTS  FROM  CORRESPONDENCE. 
"  I  beg  to  congratulate  you  on  the  enlargement 
ot  the  KngmshMeciujiic,  and  also  on  its  great  im- 
provement in  every  way.  lalaobeg  to  assure  you  that  I 
shall  always  take  great  pleasure  In  answering  all 
questions  In  nnmlsmaties  tkat  appear  lu  lu  eolunms."— 
Hemsv  W.  llBMrRET,  Harkbam  House,  Brighton. 

"  What  a  vast  Improvement  in  a  tew  months  I  7^m 
"  dodges  "  and  '•  fads  "  were  repeatedly  $olieUett  as  well 
as  inserted ;  now  the  "  Notes  and  Qnerles  "  are.sifted 
and  doaslSed.  trivial  oarreepeadeaee  exponged,  more 
and  better  orb;lnal  matter  Inserted ;  in  tact,  something 
like  a  rerolutlou  has  been  effleoCed."— Jahes  Bell. 

"Not  only  tbe  biggest  but  the  best  sdentlflc  paper 
pnbliahed."— BoBOBBAit. 

"  I  Deed  scareely  any  I  wish  you  saocess.  The  marvel 
te  nae  la  bow  it  p«7«.  Tbe  secret  exista,  I  suppose,  iu 
its  iauBCnae  drealaUon."— KLarPA. 

"Too moob  eeoBOt  be  said  or  written  In  praise  ot 
the  KNOLisa  Mecuakic."— J.  B.  Cockbvbn,  i.  Moss- 
street,  Paisley. 

"  I  look  on  'our'  Mbchaiiic  aa  tbe  leading (cien- 
tlfic  periodical."- W.  Baoulet,  6, 0arden-{ilace,  Tut- 
bary-street,  Uanebester., 

"  The  aueeeiM  of  our  Mcohajiio  is  now  so  comploie 
that  it  will  bo  a  bold  rentnre  on  tbe  part  of  any  one  to 
attempt  to  surpass  It."— J.  U.  JoBKaiuxE,  17,  Crown- 
atreei,  Aberdeen. 

I  beUere  the  EnoLitR  Hbobaxio  serves  Its  pur- 
e  better  than  any  limilar  | 
A.  Scott,  St.  Neota,  Honu. 

"  I  certainly  must  oongraCulate  yon  on  the  progress 
ot  the  KKOLtSH  Mgckakic.  and  think  It  worth  ihreo 
times  Its  price."— R.  W.  PAmaaiER,  Steam  Saw  Mills, 
Margate. 

*'  I  congratulate  you.  Sir,  on  tbe  impnived  appear- 
ance of  the  Ekolibh  Meobadio.  In  fact.  It  is  a 
most  voracious  mnnster,  tblswfoura.  Long  may  Its 
health  and  appetite  Improve  1  I  wonder  what  other 
joornal  wtll  it  gobble  up  next  I"— C.  Falloh,  Bath- 
gate, Kdlaborgb. 


twse  better  than  any  limilar  paper  is  existence."— 


"  I  congratulate  yon  en  tbe  great  Improvement  in 
the  appearance  of  yoar  jnirBal,  aud  on  its  intrinsic 
value  and  iiterest.  I  nie  It  each  week  with  ondl- 
mlniabed  satisfaction."— C.  F.  Jebbbh,  Bradford. 


"  I  have  taken  a  great  Interest  In  the  Journal,  and 
particularly  since  tlie  management  was  traasferred  to 
the  new  Kdltor,  under  whom  it  has  much  improved." 
—Isaac  K.  Clayton,  Staiybridge. 

"  I  am  delighted  to  see  such  an  Improvemeat  In  onr 
Mbobahic  from  what  It  was  tight  or  ulne  months 
since,  when  I  began  to  think  it  would  come  to  giier." 
— H.  D.  Foot,  The  Parsoosge,  Lytchett  Minster,  Poole, 
Dorset. 


^ly  valuable  work  for  all  elaaaes  of 
UoaoAxa,  Farklaads,  Clifton. 


"  An  exeeedin 
society."— J.  H. 

"  Allow  me  to  oongratniate  yon  on  the  improvement 
ot  your  excellent  EMaLisuMBonANicwbleb  la  becom- 
ing a  great  favgurite  here."- W.  WILSON,  Surveyor, 
9,  Urauge-streot,  Canterbury. 

"  Tbe  various  and  multitudinous  contents  of  the 
English  MsoaANio  make  It,  as  f  think,  the  most 
interesting  and  valuable  scientlflo  pubUcatlou  extant." 
J.  H.  Sthes,  Torquay. 

"  I  urn  quite  surprised  at  the  wide  cirealatlon  our 
paper  has  attained.  I  frequently  receive  communica- 
tions from  places  thouaands  of  mllea  distant.  1  have 
jnat  received  one  from  tbe  Antipodea  respecting 
the  geometric  chuck."— Oboboe  Plant,  Alaagor, 
Cheshire. 


"  I  have  Jnat  heard  that  a  wealthy  and  Influential 
gentleman  near  here  made  the  remark  that  'ha  could 
not  live  without  the  MconANic,'  a  proof  positive,  I 
think,  of  how  much  It  is  liked."— J.  M.  Pboctob,  11, 
Helt-etreet,  WrexhaoL 

"  I  beg  to  aasnre  you  that  your  valuable  paper  ia 
much  read  and  esteemed  here."— E.  Halmiiiaw,  9, 
Grove-square,  Gomeraal,  near  Leeds. 

"Your  EKaLiSH  MsciiANic  is  most  flourishing t 
What  a  good  thick  handful  of  useful  nuttier  It  is  1  "— 
Rev.  E.  LuKiNgStetchwortfa,  near  Newmarket. 

"  Tbe  last  real  improvements,  commencing  with  Vol. 
II.,  seem  to  leave  nothing  farther  to  be  desired  by 
corrL'spoudenta  or  subscribers."— E.  A.OBauCB,  239, 
Brooklyn,  New  York. 

*'  May  I  just  odd  that  I  derivesuoh  hears  ot  pleasure 
from  our  Mechanic  as  I  have  never  before  eiuq^ed !  " 
— C.  £.  Ccsau,  3,  Baglau- terrace,  Highbury. 
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A5SWEBS  TO  COBUBSFOBDEITTS. 

'.*  All  rommnnleiitlons  •honld  be  addreued  to  tbo 
KoiTOR  of  the  Knolisr  Hecbamic,  31,  T»vUtoek- 
etreet,  Covent  Garden,  W.C 

Tke  fotloring  «ra  the  iaitUli,  fee,  of  lettan  to  hud  ap  to 
first  post,  Friday,  Msj  tf  :— 

i.  TsTlor,  F.  v.,  J.  a^  Ashwnih  Bras..  T.  Braini,  J.  McG., 
0. 6.  R..  W.  G.,  A.  T.,  1.  sod  H.  S.,  T.  J.,  Dioptrics.  C.  K 
Gordon,  R.  A. Proctor, J.  A.Ssles,  Elliptic, J. F.  H.,  J.  A.  F., 
RcT.  E.  J.,  Cspt.  0.  H.  S.,  Hopernl,  Jss.  Hdhnne.  R.  V.. 
Jss.  MsBsertb,  W.Sopst,  J.  Scott,  Junr.,  Pits,  J.  Bards- 
lev.  Gea  FUnt,  W.  B.  D.,  K.  Thonsf,  1.  Grjrils,  W.  M.  B., 
J.  T.,  I.  E.  T.,  Est.  K.  C.  H.,  S.  T«>lor,  Veritss.  S.  T.  H., 
J.  B.  snd  8oo,  S.  T.  D.,  Charles  Kennedy.  J.  T.  W., 
H.  S  ,H ..C.  B.,  H.N.Henft«y  withMa,E.  E.  L.,J.B.H  , 
W.  C.  W.  Fesrson  snd  Co.,  Msrine,  Sidner  Beddell,  W. 
Fickshng,  ion.,  8.  Tsilor,  8.  Brace.  W.  Ts»lor,  J.  Wil- 
lisms,  F.  llnkin.W.  Corbett,  Bets,  J.  n.  Twitchcll.  J.  T. 
Bstlej,  3.  v.,  Vslex,  Photo,  Loder,  J.  h.  Uswltings, 
JnTcnile,  £.  Y.  Herbert,  Hsrmonioai  Cotton  Spinner, 
M.A.,One  in  Need,  E.  A..  Jss.  Lintnn,  H.  G.  Sslop.  ''. 
Steel,  Exchsnge,  R.  A.  Proctor,  W.  Bees,  F.  T.  Heubest, 
Arthni  W.  Blsckloek,  A  String er,  J.  Dyer,  0.  snd  C. 

ToK  Sau  ahs  Exchakox  CoLDKirs. — Correspondents  sre 
respectfnUy  requested  when  sending  their  sdrertiiemeats 
to  consult  the  scsle  ofchsrges  prefixed  to  esch  of  the  sbove 
eolnmn^  Serenl  annoaneeoMnts  have  been  rcoeired 
Istely  scoonpanied  by  sn  insnfflcient  namber  of  stamps. 
In  sU  such  esses  stsmps  snd  sdrertisement  sre  at  once 
Tetoraed  to  the  senders.  This  of  coarse  csnses  delsy  snd 
disappointment,  for  which,  hawerer,  we  sie  not  responsible. 

CAVTioit.— R.  Passnore,  nf  SIdmonth.  coropUins  that  be  s«at 
^  Ss.  6d.  to  a  T.  Norris  for  a  Isthe,  and  itot  a  misersbU 
mandrel  for  his  money.    On  demanding  either  tha  lathe  or 
his  money,  he  is  trested  with  contempt. 
RoTHKawooD.— Not  reeeiTed.    ShonM  be  glad  to  hare  it. 
J .  Kino.— No  room. 
J.  S.  A— At  the  Patent  Office. 

H.  M. — See  back  numbers. 

Mr.  EoBEarsoR.— Letter  forwarded. 

c.  StAQO.— Not  suitable. 

J.   Smith.— Write  the  Secretary  of  the  Society  of  Arts, 

Jobn-strcet,  Adelphi.  W.O. 
A.  ToLHADSER,  18,  Wslcrloo-road  Hsnebester.— Ve  do  sot 
know  the  nnnber  of  copies  of  the  Ekolish  Mkchakic 
which  circniatea  weekly  in  Uanchestar.  As  John  Hay- 
wood, of  143.  Dcsiisgate,  takea  more  than  l;iOO  copies  of 
*'  ours  '*  weekly,  we  shotdd  say  that  at  least  four  times 
tbst  number  sell  in  Uancbester  snd  the  neighbourhood. 

1.  L.  £wu>.— Returned  ss  rcqnssted. 

Kalcoh.— SesrchattheFatentOfllce.  Second  qnery inserted 
with  this  signature.  Do  not  assume  the  name  of  one  of 
our  frequent  correspondents,  as  itmsy  lead  to  confusion. 

Sa:<s  Aids.— Only  s  portion  of  ear  spsce  can  be  devoted  to 
raathemstical  foerica,  and  we  therefore  eadsarour  to  make 
the  best  selection.  In  the  present  instance  you  doubt  our 
judgment,  hot  you  must  give  lu  credit  for  good  intentioas. 
Tbsnks  for  good  wishes. 

A  Constant  RaaDaa.— We  cannot  give  sn  opinion.  The 
vslue  of  sn  "  oM  dietiousry  "  is  probably,  like  any  other 
thing,  **jnst  as  much  lu  it  will  bring." 

Gxoaoa  TKHFLETON.— We  do  not  consider  ourselves  bound 
to  offlclate  US  "  referee,*'  or  to  decide  disputes.  We  sre 
alwsys  Rsdy  to  snswer,  or  te  lay  before  our  readers  qaes- 
Uons  of  practical  interest;  besides,  your  qaei7  only  "sap- 
poses"  a  variety  of  drcnmstaneea. 

1.  Emtwistlx.— tliem  is  no  such  member  of  Fsrliammt. 

F.  FoTHsaoiLL. — W  cannot  insert  quenes  contsining  lists  of 
books  like  yoars.  An  inquiry  st  some  London  bookseller's, 
will  procure  yea  the  information,  and  save  our  spsce. 

One  ill  A  Fix.— You  or  your  friends  had  better  censalt  a 
lawyer,  or  better  still,  get  some  mntoal  friend  fairly  to 
represent  your  positiau  to  your  msster.  The  letter  can  of 
course  be  compelled  to  set  up  to  bis  covenants  in  your  in- 
dentures. 

NiHaoD.— Send  us  the  informstion  sbont  the  China  grass. 

W.  FazEXAN . — No  stamps  enehised  for  eichsnge. 

W.  S.  T.  AND  othees.— Mr.  Geo.  FIsnt  has  written  us  to  say 
that  he  will  at  once  get  the  necessary  drawiap  ready  to 
accompany  a  description  in  our  pages,  of  his  geometric 
chuck. 

W.  H.  S.— The  manascript  did  come  to  band. 

Ahti  EoiFTiAN.— Many  snewers  have  appeared  on  remov- 
ing paint,  and  on  the  preservation  of  rabbit  skins,  in  back 
numbers,  some  very  recently.  We  csnnot  be  slways  repeat- 
ing. 

A.  Linton.— A  good  grammar  and  a  dictionary.  De  Lille's 
grammar  is  a  gtiod  one;  can  be  procured  through  any 
bookseller. 

Dispute.— BictCLX. — Can  yon  not  write  to  the  company 
whose  advertisement  appears  in  oar  psgee,  withont  occupy- 
ing our  space  witn  so  tnvial  a  nutter  t 

W.  F.  MoBGANS— No  charge  of  any  kind  for  inserting  queries 
or  letters. 

Cantab.— See  bsck  numbers. 

£.  WiLLAXs  (Leicester).— We  cannot  say;  we  have,  however, 
little  faith  in  any  snch  spparcntly  philanthropic  an- 
nouDcements.  If  the  advertiser  you  refer  toreally  desires 
to  beoelit  suffering  humanity  there  are  many  cheaper 
and  surer  ways  of  doing  it  thsn  by  sdvertising  his 
panscca  "  free  gratis  for  nothin:;."  for  one  stamp, 

J.  H.  MoEOAN. — The  photos,  did  not  come  to  hsnd.  We 
have  written  to  the  Fust  Office  authorities  about  them. 

C.  Randall. — We  laid,  ssy  "  yes." 

VV.  Robinson. — No  stamps  enclosed. 

8.  Bennett,  who  takes  in  the  monthly  part,  complsins  "that 
'  Astronomical  Notes  fur  April,'  are  handed  over  to  the  ftrst 
of  May."  The  best  wsy  would  be  to  take  in  the  publica- 
tion wrtfWy.  There  are  eomparatively  few  monthly  parts 
published. 

Minnehaha. — Erratum  too  sUght  for  notice. 

nETWODD.— Your  suggestion  may  be  sduptcd  when  we  make 
some  other  improremenu. 

J.  R.  W.  —The  Architectural  Exhibition.  0,  Conduit-street, 
has  jnst  opened.  The  convenatione  will  take  place  on  the 
::ith  inst. 

J.  r.  MiiLEE.— It  is  jnst  as  yon  mi|;ht  have  expected.    The 
socc«ssful  man  is  envied  and  then  miirRpreseuled. 
■  R.   W.— Mr.  Burgess'  leiter  on  the  NVorkmeu's  Intcma- 
iiiin.il  Exhibition,  in  No.  206.  p.  Ul. 
r.t.t.u.— Yes,  in  a  week  or  two. 


J.  H.— The  Dialectical  Society  meets  fortnightly,  st  I,  Adam- 
street,  AdelphL  The  snnusl  subscription  is  10s.  There 
will  be  no  difficnity  in  your  getting  nominsted,  if  von  like. 

James  Waed.— Thanks  for  your  good  wishes,  since  the 
commencement  of  our  preeent  solnme^  the  circalation  has 
increased  levenl  thoaaanda  weekly. 

Maeine.- Yes. 

H.  DoUN.— Most  of  them  are  in  print. 

W.  n.  Thoepb. — We  have  no  wish  for  a  discussion  on  toss  of 
power  by  the  use  of  the  crank.  We  are  aware  that  the  crank 
is  a  favourite  obieet  of  abuse  with  some  mechsnicians,  bat 
we  have  not  seen  many  snceessfol  sttempts  to  do  without  it. 

Alvecritbch.— We  never  heard  of  such  a  feat. 

J.  Hoora.-Kvington  and  Co,  Waterh>o-phwe,  Fall  Mall, 
6a.  0d.,  or  small  editioo,  3s.  6d. 

PoMrET.— We  illostrated  several  wire-covering  machines  in 
hist  voL  All  queries  respecting  addresses  of  vendors  of 
chemical  apparatus,  ite.,  must  appear  in  Sixpenny  Bale 
Column. 

H.  W.  8.— A  popular  error.  For  a  good  aecount  of  its  origin, 
and  information  on  the  whole  subject,  see  No,  252. 

Llab.— We  have  repeated  your  advertisement  this  week.  We 
ksrdly  expect  to  M  called  on  to  give  reasons  for  our  miss, 
but  we  may  repeat  what  we  have  stated  many  times,  that 
we  do  not  give  the  addresses  of  our  corrsspoodents,  for 
three  very  good  reasons;  first,  because  many  of  tbem  object 
to  it ;  secondly,  becsuse  in  many  cases  we  float  know  their 
addresses ;  snd  thirdly,  because  the  Eholisb  Hecraric 
is  the  proper  medium  for  all  intercommunication. 

W.  R.  8 —We  considered  the  two  queries  nnneeessary, 
especially  the  second.  The  other  qnery  hsd  already  been 
replied  to  by  several  correspondents. 

The  Sixtennt  Sale  Colcmn  is  the  only  place  in  which 
can  appear  queries  sent  by  "  A  B.  (glass  pens),  John  Brown, 
"A  Bird  Fsnoier,"  "Strong  Bow,"  "F.  W.,"  "OmsUnt 
Subscriber,  Bath  (also  see  back  numbers), "  Over  Sixty,"  J. 
Bell,  ■■  Inqnirer."  Samuel  Hill. 

Rlecteo.— The  latter  phrase. 

W.  Ualx. — It  was  a  printer's  blander. 

The  Foek  of  the  Eaeth  —We  will  try  to  And  room  for 
Ur.  Beardsley's  concluding  letter  next  week. 

1.  H.  E.— Yes,  we  ssw  it.    Threats  are  generally   the  off- 

T'ng  of  weak  and  raeau  minds. 
A.  8 —It  is  all  right 
W.  Stevens.— We  will  forward  a  letter  to  "  A  Practical 
Man."    We  studiously  protect  the  uuo^.  of  oorresponde  nte 
who  desire  it 
A  Beige.— Your  correspondence   is  labour  lost.    Try    and 

work  to  more  advantage  in  future. 
W.  Windham,- We  hare  no  model  of  springs. 
J.  R.  B.— A  good  suggestion- shall  have  attention. 


THE  K^fOLISB  MBCBAKW  I.IFE-BOAT 
FUND 

Subscriptions  to  be  forwarded  to  the  Editob,  at  the  oBce,  31 , 
Tavistock-street.  Covent-garden,  W.C. 

Amount  previnsly  aeknowledged     £170 '6  10 

A  Country  Lad 006 

K.  Chapman 0    10 

CUudius 0    !l    0 

J,D.         0    10 

E.  A.  Crouch,  New  York       0    2    6 

£170  It    4 


THE  DfVENTOR. 


Iv  oTMdlenee  to  the  sanestfona  of  »  nainbar  ofrMdera.  ve 
bii<e  deeided  on  approprUtlng  *  portion  of  onr  ■pMO  to  »  ood* 
d«iiMd  lUt  of  pfttenta  u  noMijr  m  poulble  up  to  the  d»t«  of 
oarUwne. 


APFUOATIONS  FOB  LBTTBItt  Pi^TBNT  OUatXO  TUB 
WEBK  BNDtNG  MaY  S.  1S70; 

11M  T.  Wrlvht  and  I.  Pox,  K«ma«h»in.  manafAotoro  of  \wat 
mitde  oo  bnbbln  net  or  tvUt  laoe  miMthlaea 

ISOO  U  Betiad,  WMTlnitoa,  Improrementa  in  treating  hanan 
exeramoot 

IMI  K.  Blrktn.Jan.,  NewdlKate-atraet,  Airyetoa-road ,  Not- 
tlnKham.  manarMtura  of  onwrneatad  aat  or  Iwm 

IMf  Blr  W.  p.  Cooka.  Brankaeft  Lodce,  Tootlnv.  and  O. 
Hnnt«T.  Aberdovtir.  Marlonoth.  •tona-ootnog  apparatui 

im  H.  Pletcher.  Upper  B»lier-alraet,  Baceot^s-park.  boot 
and  ehoe  neela  and  tlpa,  and  ahoea  for  boraea 

11M  H.  Y.  0.  ttoott.  Ballas.  Improved  mode  of  manurftotarinx 
oeroent 

IKA  H.  Y.  D.  Soott,  BaUac.  mortar,  OMiereta.  and  hrtoka 

ttO0  J.  PaUner,  10»  Ko;aI  Promenade,  firlatol,  gaa  eooklnR 
atorea 

ItV  A.  Browne,  n,  araeeebareh-etraet,  oonatmetloa  of 
mnttltnbnlar  eteam  boilera.— A.  oommunloatlon 


IMS  T-  WrLRlay,  Maaohnatar,  looma  (Or  weartnc 

ltO0  W.  U.  Oedice.ll,  Welhiivton-atreet.Stmad.  roUloflt  mlUa 
or  mnohlnek  for  manuraeturinx  bar  Iron.— A  oommnnloatlon 

ISie  H.  AUtnaon.  Wharf-road,  Ulty-road,  brcuoh-loading 
needle  caaB.—A  oommnnioahoa 

nil  W.  flart.  norwloh.  heels  for  boou  and  thoet 

1S13  B.  Wlnell  and  J.  t*oUlc,  Bowerbr-brldKO.  York,  Im  • 
proremenM  In  ateam  MiRloee 

ISU  P.J.  Ortner.  7«,  Oreat  TltohAeM-etrAet,  Portland -place, 
arrangementof  plpeafordrawinit  Uealda  from  eaaka 

ISUB.  Vtmeux.  1.  Stntlun*road.  Utgb>ttreet.  OUi>ham, 
maaleal  Inatrumanta 

ins  u.  Wood,  Hlrmlngham.  apparatne  forabaorblng  the  over- 
flow ofoll  In  lampa.— A  oomQinDloatlon 

ltl«  H.  £.  (Mrtla.  UnnuMtiTrnid,  North  Walea,  oeetllatlng 
eyilnder  englnei 

ltl7  J.  Burnlejr  and  W.  NIekola,  Leeda,  steam  boUera  and 
farnaeea 

lits  i.  Underwood,  5.  Arehwar-road,  Hlsbgate,  eloelng 
neoka.  moathe,  or  opening!  of  boiuei.  Jar*,  and  other  reaaels 

itlO  W.  It.  Lake,  Soathampton-buUdingt,  Improved  praoeet 
for  oleanlng  wool  or  halr>— a  comrauQloailon 

ino  IC  M.  KarandA.T.  JUohanleon.  Mubberly,  maaoCao- 
ture  of  erape 

vni  W.  Qermain,  Brighton,  Improvement  la  or  aaaddltloa  to 
earrlnga 

IMS  w.  J.  Bllnkbom.  St.  Helen's,  Improved  spool  for  loek- 
atlteh  aewing  maotalnes 

ins  i.  Lee.  Uipperholmo,  near  Hallfu.  apparatna  for  obtain- 
ing motive  power 

itu  V.  Nmtih.  J.  H.  Leather,  and  B.  D.  A.  Xarrlaer,  Keigh- 
ler,  spporatta  for  preparlug  wool  for  oombmg 

inA  B.  B.  Uamelaad  J.  B.  Hotden,  Jersey.  State  of  New 
Jersey.  U.H.,  meohanUm  for  tranemiiting  power 

lXi6  A.  V.  Kewion,  SO.  Ohano  ry-liuie.apparatus  for  starting 
treadle  motiuiia,  appltcnble  ut  aewlug  machines.— A  oommu- 
nloatlon 

\tX7  U.  w.  Alden.  Charlrstown.  Manaaohnsetts,  U.S.,  Im- 
provHment*  In  pip«  wrendiKi.— A  comaiuulcatton 

IKS  u.  J^fTerittiii,  HmdCoid.  ap|xirKtiis  lor  preparing  and 
oombiriK  wuui  or  uitier  ilinxis  iiiib'«tiinatw 

ItSQ  'jr.  Tiiurpe,  Hanohoster,  Improrementa  la  (he  manu- 
(hoture  uf  piled  fabrics 


«-'?"-i-  .*'•  *'^** •  **««»••■.  »PP«rmtaa  f.»f  solderia « ii"  enwa 
or  cii  a  liters 

,'S  '£•  S!°K!?!'  "."TniOEham  Impmval  button 
..?l._,,TL  ..'"■'■•  J/'"''"i  ?'"?'•■"<  *""r  anrt  other  knnb* 
Mh.?tn11S«d'h5!llSSs''**'"  '"•  maniiraotur.  .r  door  and 

ins  p.   Raosome, 
arttflelal  atone 

.lis?."-  B- Curtis,  tlsBsantirraM.  -maehlnerr  «i>r  oniUnir 
•'S£r''S"'S'*>.»r.*™>«r"k«m»»rta)s  •"    'k 

ina  H.  H.  OoUrer.  Llllo,  - 
preparinc  flaa  s    '     ' 


i.   Qneen-street-ptaoe,  Cnnnon-stree- 


'l5j*iiw''"!.°i  'rauoo.  hnnklng.  soltsnlng.  aad 
a)|d  other  flbmiia  materials 


'.??  tt'lllls.  fsw  Tory,  U.a..apMr*tna  Kt  annportlnEiU 

'!«■?  '«•«?*?  '"  '"yy"^  '"'  ••*'"?  b~>"  •"'•  shoos 
IIW  T.  Battlnson  and  O.  Battlnaon.  Hsiirai.  maehlnariio 


beemplored  tor  etmhlna  wool,  SIU,  B«x.  and  other  ilbraa 
.."'!.*•  "•.Henderson,    n.    Oharlne-oroia.   appanHos   tor 
brmklaaMdernshUustonw.— Aoooimnnlmtlon 

IMS  V.iltablon.  «a.  Rne  dn  Kol  da  Bloils.  Paris,  apparatus  rbr 
resiilallns  thi>  pressure  or  aas  In  kiirnars  ■    •••— 

iwt  A.  Kvans.  Wolverhampton,  automston  vase  or  depot  for 
holiltna  coals 

to'i'n'.&ofi^i-k'.V."'^-'^^    MaMen-road,   K«..l.h- 

IHJ  W.  H.  Uosltng.  Chlthorpe-street.  Improremente  in 
sewiagnuwhlaes 

ItM  yf.  K.  Uko,  Sonthampton-hntlding^.  improved  vprHic 
fketrolng  for  securing  pnrsee.— A  oommanlmtloQ 

1»45  O.  Murrell.  Bethaal-green-roaa.  aoparntns  for  genora- 
tlHK  and  heaUnv  steam  la  eteam  boilers  and  ttthar  reaaels 

1»4S  U.  N.  A.  CoUett,  tl.  Ooek spur-street,  Weetmlnatrr. 
counting  machines.— A  oommnnioatiunt 

1M7  J.  H.  KIdd.  Bangor  laooyd,  Improvements  In  shoes  ts>r 
horses  and  other  animals 

y^i'p^riMXSA,  Halstay,  apparstna  fomntMngor  shearlnw 
and  ripping  and  ollpping  the  "  whip  "  of  l^pet  elo^  or  other 
labncs 

l»4fl  g.  W.  Stanbrldve.  Canal  Bank,  Oamborirnlt.  preparation 
of  roaltfor  brewing,  oolonrlnc.  flitroa  rina.  «n<1  he^inv  alee 

IMO  B.  lyms  anil  H.  J.  Pamol.  Nnw-sH^iet.  Aston-inxU- 
Birmtnaham.  brauahnaoad  nailt.  Mrew-nnxn.  and  rlvMU 

\ih\  T.  Paton  and  T.  Winder,  Uvernoui,  Improvmnents  In 
oomnoatid  •team  and  ntmo^pherln  anirtne* 

ISS  w.  a  Lake,  floatnampton-bulldin^s.  Improved  ralveor 
stopeoek.— A  eommunteatlon 

ISSt  W.  Nnnn.gr.  St.  Oeorce-street  Bast.  Improremsat*  la 
ships'  and  other  slganl  lamps 

l»4H.Bear«.Qaesn-street,  Newton  Abbot.  Derna.  apeara- 
tna  for  pulvertsmt  and  disirlbuting  guano  and  arttOdal 
manure 

kiJK-f  *  ^i:  t'^tr*"*'.  *•  <n»«»«nT-huie.  improvemenls  fai 
Duokleeor  bale  ties.— A  oommnnloatton 

fti^lS/i^f.'^'^'**-*"'^'*  •^°«"n«'tor«~rtnjc 
IW  J.  J.  MeOomb.  Liverpool,  an  improved  hoisting  machine. 
^A  comm  tin  nation 

^ISL'-J^if**'?'  BrpMlsy-terraoe.  Blandford-nnnare.  Im- 
!^rf  J?2S?*1"*  •1[C**'W«  ■'OPPM'  «"*  whUiie  for  the 
month-pieces  of  speaUnn  tubes 

».^-.- JEx^tf****^'  ***••  •PP«»tM  for  saving  llfb  »-il 
propany  irom  nre 


Sl?7  WTConnell.  Improvemanteln  waker-cloaets 

Siso  C  B.  Oawley  and  J.  Newton,  impruTemenu  la  tramways, 

nd  In  earriages  to  ran  thereon 


PATBNT8  8BALBD. 

Sin  J.  O.Xewhttm,aaeworlmsrovedphotograpbleproeeo» 

>r  prmaring  printing  aurthces.— A  oommnnleatlon 

S1S7  J.  Karfraavss  and  T.  Koblaaon,  treatment  of  pyrites 

and  in  obtAialng  proAuots  theref^m 
SI8S  A.  Thornton  and    B.    aenlor,  of  Heekwoadwlke.  Im- 

pmrements  In  carding  engines  or  Jnuiobln  wy  for  eardiiut  wool 
sue  W.  Birch,  improvements  applicable  to  sewing  maohlae« 
S17S  O.  O.  Oumpel.  Improvementa  in  sUtps'  ruddors  and  i>» 

•te(>rlnggear  tbererore 
wTCon 
3.  B.  Oa 

and  inearriages 

SItt  IL  Leonl.  apparatus  for  eooktng  and  lighting  he  gaa 
Sin  A.  Orotbe.  apparatus  for  registering  numbsr  otpftsaen- 

gers  CmveUing  In  pubtiooonreTaooes 
SU6  K.  P.  Kamler,  and  A.  Aatholne.  metallte  veaiela  Intended 

to  prevent  all  liquid  or  solid  Imflsmmable  aabst«noes  from 

Igniting 
SI8S  H.  J.  H.  King,  apparmtQS  for  measnrlng,  Indleatlag.  and 

regulating  the  flow  or  passage  of  tliiulda 
SIBI  J.  MoUowall.  machinery  for  sawinc  and  cntUng  timber 
Sin  W.  Gardner,  meobantsm  or  toola  for  the  mnnnfooium 

of  parts  of  watches  or  timekeeper* 
M07  J.  Turnbull.  Improved  cut-off  sears  for  steam  engines 
SSlS  B,  Douglas  and  L.  Grant,  motive  power  enirtnes 
sno  J.  0.  Heywood,  U.H.A.,    ImprovemenU   la    welgblnit 

machines  or  scales.— a  oommnnlcattun 
SSIS  M.TnthUI.  Improvsmente  In  horse  gear 
sin  Q.  Cherpl^  ouastructlon  of  healda  for  looms 
SAIS  W.  B.  Lake,  Improvements  In   harness   tor  draught 

animals,— A  oommnuioaMon 
SSSo  W.  B.  Lake,  apparatus  fcrmaklng  and  breaking  electro- 

masaetlo  clreulta.— A  oommunloatluB 
S0B7  W.  K.  L«ke.  manntaetureof  steeU'aad  of  tteel  bars,  rails. 

andplatee.— A  communtoatlfm 
lOSJ.Oreenahields.  obtaining  oil  ftam  ckrbonnoeone  snb- 

■tancssi  In  utUislag  the  bye  proauote  and  residues,  and  in 

making  manure  and  moulder'e  blaokealng 
Wl  O.  Mahler,  an  Improved  windmill,  which  eaa  atso  be  ossA 

as  a  water  wheel  ur  aa  a  ship's  prmeUer 
SSS  B,  Wood.  Improvsmente  In  poctere'  clases 
744  W.  R.  Lnke.  apparatus  for  Indicating  a   defloteecy  of 

wKter  In  steam  boilers,  and  for  regulatlog  the  supply  of  water 

tberetc-nA  communication 
S904C.  Orookrord.  treating  metallic  oreaand  miU«rtals,anA 

obtaining  raetalUo  and  chemical  prodttots  therefrom 
8S06  J.  IlKlden.  lubrioatore 
SS06  J.  M.  htanley.  fumaoes  and  emolbles   for    mclttns 

Bteel 
3113  P.  Taylor,  sewing  and  embroidering  machines 
AMOJ.  Tntev  and  H.  Tracy,  improvod   atlok  or    stem  for 

umbrellas,  parasol*.  Jko 
3UI  A.  Bolilksn.  Improvements  In  terriers  or  ground aagsr» 
KtSAi.  ingletuo.  Improvements  in  watercloaets 
SH7  w.  (iurrnau,  tnanufaoture  or  iron  and  stoel,  and  in  ap> 

paratust  herefor 
Bius  J.  \i,  Ji>Det,  apparatus  for  breaking  down  ooal 
UiS  W.  and  J.  Erimundson.  and  B.  OunlUfa,  machinery  for 

engraving  cyliDder*  used  In  printing 

sssn  T.  P.  Lynch,  bottles  for  huldlng  poisons  and  other  pre- 
parations 
saiu  K.  WUson,  liydranlie   presses   and  other    hydraulie 

mAchlnery 
S37S  J.ThumUnson.  cements 
SWO 1).  Hlies,  Apparatus  fur  llghtloc  aadextlnguUhlng  gas  by 

eleotricily.— A  communication 
S4U7B.  P.  OooOaU,  exoiae  ink  bottles  nndothsr  inkbotU«s 

and  Inkstands 
SSI7  A.  BIpler,  and  J.  Wnrm^M.  pipe  wrench 
SKW  8.    ChMtwood    snd  J.  UromptoHi  valve    for  drawing  nfT 

oondeneed  fluids  from  steam  eujtioes,  pipe*,  aud  other  stesin 

vessels 
SAKS  W.  R.  Lake.  Improvements  In  vices.— A  commnnlestlon 
S511  w.  B.  ^ewtc»l,  appamtnafor  folding  printed  sbf*  <*  ur 

paper  aa  they  issue  from  the  pruttng  m«tihiU6.— A  comn  ubI- 

oation 
MlO  B.  B.  De  Morell,  method   of  ratainc  navigable  msels  or 

other  heavy  bodies  above  the  stirraoa  ax  itie  wnier 
631  U.   a.  BUis,  apparatus  for    waslilnij.    wringing,    and 
glir- 


>gllnx 
iTl.^ei 


Jeasemer,  apparatus  employed  for  the  better  accom- 
modation of  passengers  on  board  vessels  and  for  lessening  ur 
preventing  sea  sickness 

AM  W.  H.  Leaohman,  hydraullo  apparatus  for  raising  and 
forcing  water 

089  J.  Saxby  and  J.  S.  Fanner,  apparatus  for  working  rmllerar 
points  and  stsnala 

BBS  A.  V.  Newton.  6S,  Ohnncsry-laae.  Improvements  In  scw-^ 
Ins  machines.— A  oommuntcauoa 

HM  O .  W.  nirraeus.  treating  Iron  ores 

(Til  0.  H.  Bills,  impruvements  In  ladders 

SAS  K.  Stsveus,  uieuails  employed  wltn  apparatns  osAi  Its 
cooking 

tfJti  i.  Nellson,  manufoclure  of  hollow  oast-Iron  oo^klnK 
utensils 

7W  J.  Poison,  application  of  maehlaery  for  treatlog  grain 
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WHAT  STRIPES  THE  SUNBEAM. 

Bt   a  TttUJOm  OF  THE  BOYAL  ASTBOMOUICAL 
SOCIETT. 

(ComtvKuei  from  page  \1Z^ 

EVERTBODY  who  has  sealed  a  letter  with  a 
%bted  taper   in   a  room  ioto  which  the 
8na  was  ihiniog,  mast  have  noticed  that  the 
candle- flame   cast   a    perfect    shadow ;   so    that 
such   shadow,   after   alt,   is   only   a    qoeation 
of   the   relfttiTe    iutensity  of   two  lights.    We 
may  bence  see  bow  it  is  possible  that,  althoagk 
this  line    S    may   hare   some  laminosity,  ;et, 
stopping  oat  or  absorbing  a  xkj  of  the  same  re- 
frangibility  as  itself  (In  front  of  which,  as  we  may 
■ay,  the  refraction  of  the  prism  has  placed  it),  the 
anrronnding  part  of  the  spectrnm  is  so  iooom- 
pantbly  more  brilliant  as  to  gire  the  idea  of  a 
black  line  from  the  mere  effect  of  oontrast.    Pro- 
f^Bor  Bosooe,  in  one  of  the  splendid  lectures  which 
be  delivered  in  May,  1868,  before  the  Society  of 
Apothecaries  in  London,  performed  a  strikiog 
experiment  to  illottrate  this.    He  first  produced 
&  large   sodinm  iUme,  and  then  in  front  of  it 
placed  a  little  one.    Under  these  circnmstanoes 
the  smaller  flame  absorbed  the  yellow  rays  from 
the  large  one  at  the  back,  and  looked  absolutely 
dsrfc  asd  sniokj  when  optically  snperposed  on  it. 
He  snbseqnently  vsponriaed  other  salts  in  the 
small  front  flame  ;  hut  as  the  rays  emitted  were 
of  a  diSierent  refrangibility  to  these  isaaing  from 
the  preat  flame,  they  no  longer  absorbed  any  of 
its  light,  and    the    smoky  appearance    entirely 
Tanished. 

If  we  tboronghly  comprehend  the  nature  of 
these  phenomena,  we  arc  now  prepared  to  follow 
ICirdthofi  to  the  remarkable  conclusion  which  he 
draws  from  them.  They  are  shortly  these  :— 
It  is  probable  that  incandescent  gases  possets 
the  power  of  especially  absorbing  rays  of  the  same 
degree  of  refrangibility  as  those  which  they  emit; 
that,  therefore^  their  spectra  can  be  reversed — that 
is  to  say,  that  when  light  of  snfficient  brillianor 
giWng  a  coDtinnoDs  spectrum  is  passed  through 
them,  their  bright  lines  are  taroed  into  dark  ones, 
and  appear  on  the  continuous  spectrum,  stopping 
out  all  those  rays  whose  refrangibility  is  identical 
with  their  own.  The  way  in  which  this  principle 
is  applied  to  the  Chemistry  of  the  Sun  and  Stare 
need  not  now  present  much  difiScnlty.  We  have 
said  above  that,  in  order  to  determine  the  position 
of  the  bright  lines  in  the  spectra  of  various  sub- 
stances, they  were  compared  directly  with  the 
dark  ones  of  the  Solar  spectrum.  In  mapping  in 
this  manner  the  spectrum  of  iron,  EirchhoS  was 
extremely  surprised  to  find  that  every  bright  iron 
line  had  its  corresponding  dark  solar  ooe  I  Just 
as  we  bad  seen  that  the  Sodium  line  and  the  Solar 
line  D  were  coincident,  so  with  each  of  the  iron 
lines,  of  which  460  have  been  mapped.  Nay, 
farther,  not  only  had  each  of  the.<e  460  bright 
lines  its  dark  counterpart  in  position  in  the  Solar 
spectrum,  but  they  agreed  absolutely  in  breadth 
and  depth  of  shade,  the  biighteat  in  the  iron  spec- 
trnm being  the  darkest  in  the  Snn's  light,  and 
tie*  verti,  a  resemblance,  or  rather  identity,  ex- 
tendiog  to  the  minutest  particulars. 

It  wonld  be  worse  than  childish  to  regard  this 
as  mere  chance.    Two  lines  might  agree  fortui- 
tously i  four  would  be  in  a  much  higher  degree 
nolikely  to  coincide  casually,  but  when  it  comes 
to  the  perfect  and  entire  sgreement  of  460,  it  is 
absolutely  certain  that  the  lines  must  have  a  com- 
mon origin.    Let  us  see  now,  in  the  light  of  the 
knowledge  we  have  acquired,  what  such  origin  is. 
Obviously,  the  light  which  forms  the  Solar  spec- 
trnm vaitt  have  panted  through  the  vapour  of 
iron,  and  must  have  suffered    the   absorption 
■whifh    that   vapour   exerts.    Where    can    that 
raponr  be  ?    It  may  be  in  our  own  atmosphere, 
or   in  that  of  the   Sun.    That  it  is  not  in  the 
Sarth's  atmosphere  is  rendered  probable  by  the 
following  considerations,   hnprimu,  it  is  not  very 
«»sy  to  understand  how  our  own   atmosphert: 
eonld  onntain  a  sufficient  amonnt  of  iron  vapour 
tfi  yield  such  exceedingly  sharp  and  distinct  ab- 
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sorption  lines  ss  are  visible  in  the  Solar  spectrum ; 
and,  in  the  next  place,  the  lines  remain  unaltered 
when  the  Sun  is  close  to  the  horizon,  and  when 
we  consequently  view  it  through  a  greatly-in- 
oreased  thickness  of  air.  Ou  the  other  hand,  the 
very  high  temperature  which  it  is  only  reasonable 
to  assume  mnst  subsist  in  the  Solar  envelope 
would  render  it  likely  enough  that  such  vapours 
were  present  in  it.  "  Hence,"  says  Kirchhoff, 
"  the  observations  of  the  Solar  spectrum  appear  to 
rae  to  prove  the  preeenoe  of  iron  vapours  in  the 
solar  atmosphere  with  as  great  a  degree  of  cer- 
tainty as  we  can  attain  in  any  question  of  natnral 
science." 

He  goes  on  to  add  :  "  As  soon  as  the  presence 
of  ofui  terrestrial  element  in  the  solar  atmosphere 
was  thns  determined,  and  thereby  the  existence 
of  a  large  number  of  Frannbofer's  lines  ex- 
plained, it  seemed  reasonable  to  suppose  that 
other  terrestrial  bodies  occnr  there,  and  that  by 
exerting  their  absorptive  power  they  may  cause 
the  production  of  other  Frauohofer  lines.  For  it 
is  very  probable  that  elementary  bodies  which 
occnr  in  large  qnantities  on  the  earth,  and  are 
likewise  distinguished  by  special  bright  lines  on 
their  spectra,  will,  like  iron,  be  visible  in  the  solar 
atmosphere.  This  is  found  to  be  the  case  with 
calcium,  magnesium,  and  sodinm.  The  number 
of  the  bright  lines  in  the  spectrum  of  eaoh  of 
these  metals  is  indeed  small,  but  those  lines,  as 
well  as  the  dark  ones  in  the  solar  spectrnm  with 
which  they  coincide,  are  so  uncommonly  distinct 
that  the  coincidence  can  be  observed  with  very 
great  accuracy.  In  addition  to  thii,  the  circum- 
stance that  these  lines  occur  in  groups  renders  the 
observation  of  the  coincidence  of  these  spectra 
more  exact  than  is  the  case  of  those  composed  of 
single  lines.  The  lines  produced  by.  chromium 
form  also  a  very  characteristic  gronp,  which,  like- 
wise, coincides  with  a  remarkable  gronp  of  Frann- 
hofer's  lines  ;  hence  I  believe  that  I  am  justified 
in  affirming  the  existence  of  chromium  in  the 
solar  atmosphere.  .  .  .  Barium,  copper,  and  zino 
appear  to  be  present  in  the  Solar  atmosphere,  but 
only  in  small  quantities  ;  the  brightest  of  the 
lines  of  these  metals  correspond  to  distinct  line] 
in  the  Solar  spectrnm,  but  the  weaker  lines  ar3 
not  noticeable.  The  remaining  metals  which  I 
have  examined — viz.,  gold,  silver,  mercury,  alu- 
mininm,  cadmium,  tin,  lead,  antimony,  arsenic, 
stronliuin,  and  lithium,  are,  according  to  my 
observations,  not  visible  in  the  solar  atmosphere." 

The  following  are  all  the  metals  which  are  at 
present  known  to  exist  in  the  Sun  : — I.  Sodium  ; 
2.  Calcium  ;  3.  Barium  ;  4.  Magnesium;  6.  Iron; 
6.  Chromium  ;  7.  Nickel  j  8.  Copper  ;  9.  Zinc  ; 
10.  Strontium:  11.  Cadmiam;  12.  Cobalt;  18. 
Hydrogen  ;  14.  Manganeee ;  15.  Alnmininm 
16.  Titanium. 

It  mnst  not,  however,  be  supposed  that  all  the 
dark  lines  visible  in  the  solar  spectrum  are 
referable  to  vaponrised  elements  in  his  atmo- 
sphere. Some  of  them,  undoubtedly,  have  their 
origin  in  our  own.  The  late  Sir  David  Brewster 
was  the  first  to  point  this  ont.  M.  Jaossen,  the 
famous  French  physicist,  whom  we  shall  have 
occasion  to  refer  to  again  farther  on,  experimented 
on  light  passed  through  a  column  of  high-pressure 
steam,  and  found  that  the  steam  exerted  a  strongly- 
absorbing  power,  groups  of  dark  lines  appearing 
between  the  extreme  red  and  the  line  D.  A;  the 
additional  lines  seen  is  the  Solar  spectrnm  when 
the  Sun  is  close  to  the  horizon  coincide  with  those 
thus  produced  by  M.  Jansseo,  they  mnst  evi- 
dently have  been  produced  by  the  absorptive  action 
of  the  aqueous  vapour  of  our  own  air. 

And  now  what  must  we  assume  to  be  the 
physical  cn^tilution  of  the  Snn,  in  order  thai 
the  appearances  and  effects  detailed  may  be  best 


explained  ?  Rirchhoft's  idea,  proponnded  in  his 
book,  Is  that  the  Snn  consists  of  a  solid  or  liqnid 
nucleus  heated  to  the  brightest  whiteness,  and 
giving  a  continuous  spectrnm,  and  surrounded  by 
an  atmosphere  of  somewhat  lower  temperuture, 
containing  the  vapours  of  the  various  substances, 
which,  by  stopping  off  the  rays  eorrespondin^  in 
refrangibility  to  those  of  their  own  bright 
spectra,  filter,  as  it  were,  the  solar  light  on  its' 
way  to  iu,  so  that  its  spectrum  appears  to  us 
crossed  with  dark  lines.  On  page  200  of  our  last 
volume,  we  have  given  a  figure  of  the  total 
eclipse  of  the  San  as  seen  at  Guntoor,  in  India, 
on  Ahgnst  IS,  1868,  and  have  there  very  briefly 
referred  to  the  discovery  that  the  wonderful 
masses  of  red  flame  (which  have  been  at  once 
the  greatest  admiration  of,  and  puzzle  to,  former 
observers),  visible  when  the  Sun  s  disc  was  finally 
obscured,  consist  of  stupendous  flames  of  incan- 
descent hydrogen  gas.  Prior  to  the  date  of  which 
we  speak,  these  astonishing  objects  had  never 
been  perceptible,  save  nnder  the  circumstances  of 
a  total  eclipse,  but,  finding  that  they  yielded  a 
bright  line  spectrum,  it  struck  M.  Janssen  (of 
whom  we  have  previously  spoken,  and  who  went 
ont  to  Guntoor  as  the  French  Grovemment  astro- 
nomer) that  they  or  rather  their  spectra,  might 
be  observed  at  a  time  when  the  Sun  was  nnob- 
scnred — an  observation  in  which  he  was  snccessfbl 
on  the  very  next  day.  It  happened,  very 
'curiously,  that  Mr.  J.  Norman  Lockyer,  F.E.S., 
arrived,  quite  independently,  at  the  same  en  - 
viction  as  M.  Janssen,  and,  without  any  commu- 
nication with  him,  also  succeeded  in  making  aa^ 
the  spectrum  of  these  prominences,  Mr.  Lockyer- 
who  finds  that  these  gigantic  upmshes  of  hy-' 
drogeu  are  only  local  aggregations  of  an  envelope 
surroimding  the  Snn,  proposes  to  call  this  en- 
velope the  cArmwM^^i?,  to  distinguish  it  fro«n  the 
absorbing  atmosphere  on  the  one  hand,  and  from 
the  white-hot  photosphere  on  the  other.  Into  this 
part  of  the  snbject,  however,  it  is  not  very  im- 
portant that  we  should  enter  into  much  detail. 
Research  is  still  being  sednlonsly  carried  on, 
and  the  time  has  scarcely  arrived  for  anything 
mora  than  a  hypothesis  which  shall '  account 
generally  for  observed  appearances.  We  will 
turn,  then,  to  the  results  of  spectroscopic  re- 
search as  applied  to  the  fixed  stars  and  nebuls. 

Before,  however,  we  do  so,  it  may  be  as  well 
to  revert  to  the  instrument  by  means  of  which 
our  observations  mnst  be  made,  and  to  say  a  few 
words  as  to  the  form  of  it  which  is  adapted  for 
celestial  observations.  The  pattern  adopted  by 
our  most  eminent  living  observer  in  this  branch 
of  science,  Mr.  William  Huggins,  F.R.S.,  it  is 
needless  to  illustrate  here,  as  it  is  only  appUcabla 
to  a  telescope  of  very  large  size,  and  as  we 
propo-:e  to  describe  more  at  length  a  form  .of 
spectroscope  with  the  practical  working  of  which 
we  are  ourselves  more  familiar,  and  which  is  in- 
finitely better  suited  to  the  possessors  of  moderate 
telescopes  than  the  costly  and  oomplicBted  one 
we  have  alluded  to.  It  must  suffice,  then,  to  say 
that  Mr.  Huggins  has  two  prisms  (to  increase 
the  dispersion)  in  his  instrument,  and  that,  by 
a  very  delicate  adjustment,  he  gets  and  retains  a 
star  between  the  jaws  of  the  slit  of  it.  The 
star,  being  a  point,  will  be  lengthened  into  a  mere 
line  of  light,  so  has  to  be  spread  ont  by  a  cylin- 
drical lens  into  a  band.  There  ia  the  usual  pro- 
vision of  a  diagonal  prism  over  half  the  slit  for 
the  direct  comparison  of  any  particular  speotmm 
with  that  of  a  star,  planet,  or  nebula.  Pre- 
miaing  that  a  spectroscope  is  worse  than  useless 
with  a  tele^ci.pe  of  less  than  4in.  aperture,  we 
will  proceed  to  describe  the  form  of  which  wo 
have  spoken,  and  which,  from  personal  expe- 
rience, we  cocsider  the  most  suitable  for  aa 
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UDii.t.'ui'.  IC  ■idiuils  or  no  miU3ureme?lt  ut  tUe 
8{iectr»,  bnt  this,  as  will  be  foand,  can  on\j  be 
effected  by  instraments  of  ^leat  size  and  power. 
It  is  ttie  invention  of  Mr.  Joha  Browning, 
F.Ii.A.S>,  »ho  read  a  short  prtper  on  it  before 
the  Bojid  Astronomical  Snciot;  on  Jnne  11, 1869. 
It  is  sliown  in  section  in  Fig.. 8,  and  onr  deecrip- 
tion  thait  be  in  Mr.  Browning's  own  word*  : — 

"  In  tlie  diagram  A  is  a  cotnpannd  direct  rision 
prism  consisting  of  fire  prisms.  B  is  an  achro- 
matic lens  which  focoses  on  the  slit  C,  hy  means 
of  a  sliding  tnbe,  H  ;  both  the  prisms  and  lens, 
are  fastened  iir  this  tabe.  K  is  a  small  right- 
aneled  prism  aowrihg  half  the  slit,  by  the  aid  of 
whiok  ligbt  maf  be  seen  refiected  throngh  the 
clrcnlar  tfMliiiii  in  front  of  it.  Iiv  this  manner 
a  compariaMi  may  l>«  made  with  the  spectra  of 
metals  or  gases.  The  reflecting  prism,  with  the 
ring  to  which  it  is  attached,  can  be  instantly 
removed  and  the  whole  length  of  the  slit  nsed  if 
desired.  D  D  is  a  ring  milled  on  the  edge  ;  on 
tomiag  this  loond'  both  edge*  of  the  dit  are 
made  to  reosde  from  ench  other  equally,  being 
acted  oa  by  two  hollow  eocentrics.  The  lines  eao 
thus-  be  iBereaeed  in  breadth  witbvnt  their  centres 
being  obaaged — a  point  of  iraportanoei  B  ia  a 
cylindrical  lene  attached  to  the  tnJbe  F,  which 
slides  into  another  tube,  G.  To  Die  iit»  speetro- 
Bcopa,  the  adapter  !•,  whieh  is  the  same  siae  a« 
the  Society's  thread,  lias  only  to  be  screwed  into 
the  ere-drawar  of  the  teleeoope  in  the  plaee  of 
the  ordiaary  Huyghanlan  eyefiieoe.  The  drawer 
mnst  then  be  adjusted  so  that  the  slit  G  comes 
exactly  to  the  foeoe  of  the  objeot  glaaa.  This 
sboBid  be  tried  beforehand  by  getting  an  image 
of  the  San,  and  then  making  a  mark,  on  tbe 
drawer-tnbc  of  the  telescope.  When  this  has 
been  done  the  tnbe  oan  be  set  by  this  mark,  and 
the  spectroscope  sorewed  into  it  at  any  time 
without  any  trouble  in  adjnstmenk  Ifthe  oyiin- 
drioal  lens  be  remoTed  the  spaatnun  of  a  atar  will 
be  a  mere  line  of  light.  The  ej^indrfcat  lens  is 
for  the  purpose  ot  widening  this  line  to  aneh  an 
extant  that  the  lines  in  the  spactrom  may  readily 
ba  disoamed.  F«r  this  pnrpota  the  lens  must  be 
p\aa»i.mth  iU  tun*  at  right  aitgUi  wUk  the  ttit, 
and  the  beat  distanoe  from  the  slit  is  between, 
thne  and  six  inches.  The  nearer  it  is  brought 
to  the  slit  the  broader  will  be  the  ipeetmna  ;  bnt 
it  shonld  not  be  nsed  too  close,  on  aeeooat  of 
the  diminatioa  of  the  light.  When  it  is  deaiied 
to  ebtain  the  spectra  of  planets,  comets,  and 
nebalw,  or,  indeed,  any  beaivenly  bodies  poasesaing- 
considerable  diamater  ia  the  taleseope,  che  eylin- 
drioal  len»  may  be  dispensed  with  advaiita- 
gtonsly." 

Let  ns  UAw  see  what  the  appUealian  id  the  ia> 
stzcment  to  the  more  remote  bodies  which 
spasigla  tli«  firmamenty  has  reveaJed. 

(Ta  be  continued.) 


COLOUR  AND   COLOOB  BLINDJIES8 
Bt  "Omickok." 

(Concluded  from  page  IJO.J 

T>EOFESSOB  WABTMANN  notices  that  there 
-'*  is  praralent  an  opinion,  that  the  nnmber  of 
Daltoniaos  wfao  hare  blue  eyes,  is  gnater  than 
the  nnmber  possessing  black  erea,  bnt  this 
opinion  he  confidently  denies,  and  M.  Seebeck 
entirely  coincides  with  faim.  In  the  nnmber  of 
Daltoniaoa  examined  by  him,  the  majority  bad 
black  eye*,  and  in  reckoning  up  all  the  oases  of 
colonr-bl'mdness  in  which  the  tint  of  the  iris  has 
been  noticed,  he  finds  that  the  two  colonrs  are  in 
equal  numbers.  Prof.  Wartmann  oeticed,  bow- 
ever,  without  laying  any  great  weight  on  the 
clroumstaoce,  that  Daltonians  "  whose  eyes  are 
brown  of  the  colour  which  Bngiiah  call  hazel 
{noitetts')  present  ooder  an  incidence  more  or 
esY  obUqne,  a  golden  lustre  of  a  peculiar 
tint."* 

Dalton  aceonnted  for  the  peealiaritiee  of  Us 
eye  on  what  may  ba  termed  the  "  Chromatio 
Theory."  He  noticed  "that  a  sky-blue  trans- 
parent liquid  modified  the  light  of  a  candle,  so  aa 
to  make  it  similar  to  daj' ligbt,  and  of  comae  re- 
stored to  pink  its  proper  colour  by  day — ^namely, 
light  blne."t  Thia  induced  him  to  publish  his 
theory  thus: — "It  appoars,there(ore,almo8t  beyond 

*  Taylor,  "  ScieDtific  Meiiu)ir$,"  1816. 
f  ■<  Uasobcsler  Uemoirs,"  1196, 


u  duut^t,  ttiiic  iiuo  ut  tU-j  tiumuufb  of  iiiy  e,>e,  Mad 
of  the  eyes  of  my  fellows  is  a  co.'oat«d  modmm, 
probably  somA  modification  of  blue.  I  suppose 
It  must  be  the  vitr«ons  humour,  otherwise,  I 
appiebend,  it  might  be  discovered  by  inspection, 
wluob  has  not  been  done."*  As  Sir  David 
Brewster  has  said  in  a  paper  on  "  Colour  Blind- 
ness," that  appeared  in  the  "  Philosophical  Ma- 
gaxice,"  of  1814,  this  hypothesis  of  Dr.  Dalton  is 
the  only  one  capable  of  being  proved  o^  disproved. 
Let  ns  see  to  what  result  the  attempt  to  prove  it 
has  led. 

Mr.  Joseph  A.  Ransome  examined  Dalton's 
eyes  alter  he  was  dead,  and  declares  that  the 
aqneons  humour  was  fonnd  to  be  perfectly  pel- 
lucid and  free  from  colour.  The  vitreous  humour 
and  its  envelope  were  also  perfectly  colourless. 
The  crystalline  lens  was  slightly  amber-coloured, 
as  usual  in  persons  of  advanced  age.  The  tunics 
retina,  choroid,  and  sclerotic,  with  their  sub- 
diviaions,  presented  no  peeuliarity.f  And  further, 
after  the  poeterior  portion  of  the  outer  coats  had 
bees  removed,  objects  of  different  colonrs,  pai^ 
tioulacly  scarlet  and  green,  both  by  transmitted 
and'  redacted  light,  were  examined  without  any 
appreciaUa  difference.  Dalton's  theory  daring 
hia  life  did  not  gain  many  saipporters,  and  after 
bis  death  it  may  be  regarded  aa  oompletaly  dis- 
posed of.  With  reference  to  thia  bypotiieeis  of 
Dalton,  Wartmann  has  remarked  that  if  the 
passage  ot  the  luminous  rays  through  a  blue 
medium,  unffieed  to  produce  oolonr  blii^cca,  the 
habitoal  nae  of  bine  glassee  for  spectacles,  woidd 
hiive  long  ago  confirmed  this  hypothesis,  against 
which  it  forms,  on  the  central^,  a  veiy  strong 
argument.  Perhaps  this  argnmant  is  not  of  any 
great  value,  as  colour  blindness  in  one  of  ita 
many  forms,  most  certainly  result  from  a  blue 
vitreens  humour,  but  we  can  eoiacide  in  the 
remark  with  which  Wartmann  dismisses  the 
tbaoiy,  tiiat  the  opinion  of  Daltoa  cannot  ba 
adopted. 

Sir  David  Brewster,  in  a  paper  iltat  appeared 
in  the  "  Philosophical  MagaxiBC^"  attempted  to 
aocoant  for  the  pecnliarity  of  eolon  blindness,  by 
a  sa|>poaitioa  very  nearly  akin  to  that  of  Dr. 
Dalten,  but  he  rejected  the  supposition  of  a 
orionnsd  vilreoaa  bnmonr,  and  substitntcd  a 
coloued  retina.  Wc  gire  his  conjecture  in  hiii 
own  words : — "  Daring  the  disseeiion  of  muiy 
hundred  eyas,  I  obserred  in  several  eases  that  the 
ratina'  hsd  a  marked  Frenoh  grey  or  pale  blue 
tint,  which  decidedly  absorbed  rod  light.  I  knew 
that  in  oases  of  colour  blindness  tbe  vitreous 
bnmaor  was  not  blue,  or  even  greenish  blue,  as 
Dr.  Daltea  conjectmred,  bat  I  oould  not  assert 
that  in  tfaa  same  oaaes  the  retina  might  not  be 
blue,  and  hence  I  was  led  to  baxard  the  idea  of  a 
blue  retina,  aa  one  which  might  be  admissible  as 
a  cansa  of  odour  blindnecs,  but  enly  en  tkt  imp- 
poeititn  that  tha  chocoid  ooat  sfaonM  prove  to  be 
tbe  scat  of  visiou.  The  italies  are  Sir  David 
Brewster's.  I  do  not  think  that  Sir  David 
Brewstor  ever  attempted  to  extend  this  supposi- 
tion into  a  full  conclnsioa,  and  even  granting  that 
tbe  choroid  coat  should  perform  the  offioeusnally 
aseribed  to  the  expansini  of  the  optic  nerve,  it 
seems  doubtful  whetlier  a  coloured  retina  could 
produce  sodi  an  effect  aa  that  vritneaeed  by  the 
colour-blind. 

Many  eminent  authorities,  among  whom  we 
may  quote  Sir  John  Herschel,  are  of  opinion  that 
tUs  false  perception  of  colonm,  arises  from  a  de- 
fect of  the  Eensorinm,  by  which  it  is  rendered 
inenpaUe  of  appreciating  exactly  those  difflsreuces 
between  rays  on  which  their  colour  depends,  and 
though  such  an  opinion  does  not  advance  very  far 
in  the  explanation,  it  has  been  almost  universally 
embraced. 

The  Bev.  Philip  Kellaud  has  published  a 
theory  or  snggestion  to  account  for  Cbmma 
Paaadopsis,  which  deserves  to  be  mentioned 
He  regards  tbe  sensation  of  colour  as  due  to  the 
reception  by  the  retina  of  pulsations  of  a  given 
period,  and  though  the  manner  in  which  the  retina 
performs  its  functions  is  not  precisely  known,  it 
may  be  presumed  to  vibrate  agreeably  to  their 
period. 

In  tbe  normal  state,  the  retina  U  supposed  to 
be  capable  of  responding  to  pulsations  of  every 
period  witfain  certain  limits,  and  of  conveying  to 
the  mind  tbe  sensations  which  we  term  colour 
appropriate  to  each  period,  but  in  other  states  of 
tbe  retina  this  appears  incapftble  of  bciog  effected, 
but  a  vibration  ocrura  more  readily  iti  accordance 
with  one  period  of  pnlsntion   than  with  another. 


•  Op.  «lt, 

f  Henry's  "Life  of  Dalton." 


Xuis  '  c«nc>itniefi  oue  form  ot  chruUiiu, 
pecud'-ipsis.  Another  form  in  which  th»  more 
Btronglr  marksd  complementary  colours  are  mis- 
taken. Professor  EeUandanpposes  to  arise  by  the 
fscility  prsMSSoa  by  tbe  retina  for  starting  into 
vibrations  of  every  period,  when  excited  by  thosd 
af  one  only,  "just  as  a  musical  pipe  or  siring 
gives  all  the  notes  of  the  chord  at  the  same  time, 
or  as  tha  difforeni  strings  of  a  harp  vibr«te  when 
only  one  has  been  struck."  Professor  Wartmann, 
in  a  second  paper,  snggCsted  a  theory  nearly 
similar  to  that  of  Professor  Kelland,  in  which  he 
says,  "  I  admit  that  the  seat  of  colour  blindness 
is  in  tbe  retina,  and  I  think  It  is  produced  by  an 
abnormal  state  of  this  nervous  expansion,  of 
such  a  sort  that  it  reacts  similarly,  tmder  two  or 
more  different  coloured  radiations.  If  the  '*ibr»- 
tion  caused  by  a  red  ray  is  identical  with  that 
which  a  green  prodncbs,  there  will  be  confusion 
of  these  colours.  This  theory  is  independent  of 
every  system  destined  to  explain  light."  Whether 
the  reader  may  obose  to  adopt  either  of  these 
theories  or  not,  it  seems  generally  evident  that 
tbe  oerebro-fetinal  apparatua  of  vision  in  the 
ooloHr-bliud  is  either  through  congenital  defect, 
or  subsequent  morbid  change,  unendowed  with 
that  sensitivenesa  to  colorific  impressions,  which 
it  pocsccsca  in  those  whose  vision  is  normal. 

If  any  of  our  reader*  have  discovered  that 
their  eye*  possess  the  pccnUarily  of  which  this 
paper  treats  of,  they  may  deaire  to  know  wheihsr 
their  ease  admits  of  cure  or  palliation.  We  re- 
gret not  to  be  able  to  offer  any  very  great  hope 
respecting  an  nltimate  and  complete  cnre,  when 
the  eoloar-bUndness  has  been  coogenital,  bnt 
there  are  a  certain  class  of  diseaces  whi(di  for  a 
time  cause  the  sufferer  to  eatperienoe  all  tbe  an- 
nojance  and  coi.fnsion  that  congenital  colour- 
blindness is  calculated  to  produce,  and  differs 
from  it  only  in  the  respect  that  appropriate  treat- 
ment may  cause  it  to  disappear.  In  the  case  of 
colour-blindness,  that  was  occasioned  to  a  gentle- 
man by  a  fall  from  bis  horse,  that  we  qncKed  in 
tbe  eariier  part  of  this  article,  the  peculiaril/ 
has  irremoveably  attached  its^,  and  does  not 
apparently  admit  of  cure.  Dr.  Brie  (himself  a 
member  of  a  family  in  which  seventeen  cusos  of 
this  affection  of  vision  have  oeeurrrd),  holds  an 
opinion  which  we  believe  is  uOt  gecer^y  sup- 
porled  by  medical  men,  or  obserTed  f  act,  that "  a 
suocessioo  of  years  modifies  the  Dallonism  of 
the  same  individnal,"  though  he  does  not  hazard 
an  opinion  as  to  what  extent  advancing  years 
Induce  a  change.  Dalton  was  as  colour-blind  at 
the  Oxford  meeting  of  the  British  Association, 
when  be  compared  tho  colour  of  hisD.CL.  gown 
to  that  of  the  leaves  of  the  tree,  as  in  I79l', 
when  be  first  discovered  his  colour-blindness,  and 
as  be  remained  to  the  day  of  his  death  in  ISH. 
Moreover,  there  is  not  on  record  one  case  where 
a  cure  of  congenital  colour-blindntss  has  been 
effected,  though  nearly  all  would  make  some  at- 
tempt to  cure  themselves  of  this  defect,  and,  as 
a  rule,  the  more  observant  and  tbe  batter  edu 
cated  the  sufferer  is,  the  more  decided  is  he  that 
all  attempts  to  cure  him  will  prove  a  failure. 
Since  an  absolute  cure  is  impossible,  the  possi- 
bility of  remedying  it  by  any  mechanical  means, 
is  a  question  of  this  highest  importance.  Pro- 
fessor Wartmann  says  that  thera  "  exists  a  very 
easy  means  of  rectifying,  to  a  certain  extent,  the 
error  of  the  appellation  of  coIouTj"  and  his  sug- 
gestion is  to  examine  coloured  objecta  through  a 
transparent  medium,  "  as  a  glaas  or  a  liquid  of  a 
certain  known  tint"  Suppose  this  tint  red,  tbe 
impressiou  of  a  green  body  and  of  a  red  body, 
tbe  same  at  first  to  a  nuked  eye,  will  become 
manifestly  distingniBhed  by  the  use  ot  the  trans- 
parent screen."  Uohappily  the  tint  of  the 
coloured  glasses  cannot  be  prescribed  in  advance, 
the  impossibility  of  a  rigorous  cUssifioatioB^  of 
the  innumerable  varieties  of  Daltonism  obliges 
us  to  chose  tbem  a  pottcriori  for  each  particular 
case.  Perhaps  the  best  means  (and  which  in 
some  cases  answers  very  well)  to  convince  a 
colour-blind  person  of  bis  errors,  is  to  make  him 
examine  the  object  both  by  daylight  and  artifi- 
cial light,  when  often  a  very  great  distiuction 
will  be  erident  between  the  ap'pearance  of  the 
object  examined,  bnt  although  tbe  colour  is  often 
different  under  the  two  lights,  it  is  possible  llrat 
neither  impression  U  tbe  same  as  reaches  a 
normal  eye ;  for  instance,  Dalton  says,  "  Pink  ap- 
pears by  daylight  to  be  sky-blue,  a  little  faded  ; 
by  candlelight  it  assumes  an  orange  or  yellowish 
appearance,  which  forms  a  strong  contrast  to 
blue."'  As  a  method  of  palliatiou.  Dr.  Wilson 
suggested  employing  glass,  stained  yellow  .>r 
orange,  by  means  of  oxide  of    silver,  and  iu 
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_,r  cneA  ha  mentions  these  glasses  p»OT«a  of 
•t  MTTice  to  Us  coloQT^blind   acqnaiotuioe. 

I  experimenU  m  we  oqnelTee  hare  beett  able 

to  joakt  on  these  means,  as  a  inllistire  to-eolonr 
UiBdBe£8,hATe  notconTmoed-oa  of  anj  ntiUtythat 
they  are  to  the  general  colour-blind  public.  Onr 
inTeatigatioDS  hara  led  as  to  conolude  that  the 
media  employed,  to  be  of  any  vm,  must  be  se- 
lected. %!y  exjwriment  by  the  snfferer  himself.  Let 
hon  <^QO«e  aaveral  coloured  glasses,  and  examine 
okjeeta,  the  true  colour  of  which  he  hag  been 
t^d,  aoi  'when  he  finds  that  the  employment  of 
ft  pgur^Lcolar  (lass  most  generally  restores  the 
pToper  colour  to  tiie  object,  that  coloured  glass 
most -be  retained  for  general  use,  though  our  ex- 
perience baa  led  us  to  conclude  that  a  glass  of 
a  particalar  colour  is  only  useful  in  examining 
objects  that  have  the  same  eolour,  and  of  conne 
<uch  a  plan  as  carvying  raried  coloured  media  is 
only  oaeful  to  thote  who  aie  partially  coloured- 
blind,  to  endeaTour  to  detect  the  eolour,  and  not 
the  particular  shade  or  tint,  that  the  oolonr  pre- 
sents to  a  normal  ^e. 

TBE  SND. 


THE  INSTITUTION  OF  CTVIL  ENOINEISBS. 

WE  hare  just  received  a  report  of  the  speeches 
at  theanautl  dinner  of  the  InMitation  of 
Ciril  SBginaeiB.    One  would  hare  taught  that 
at  ineh  a  dinner  the  chief  people  present,  and  the 
chief  epeaken,  wonlil  be  engineers,  or,  atall  events, 
that  the  chief  topic  would  be  Science.    Nothing 
of  the  Und.    We  find,  from  the  report,  that  the 
speakers  were  the  Preaident  of  the  InstihitioB, 
Sir   Edward  Belcher,    Sari   Oreavllie,   Earl    of 
Dertiy,  the  Solicitor-General,  Lord  Chief  Justice 
Borill,  Mr.  G.  P.  Bidder,  the  Archbishop  of 
Tork,  Mr.  Fowler,  Sir  Francis  Head,  Professor 
TyndtU,  Mr.  Bereafor^  Hope,»nd  the  Kight  Eon. 
E.  A.  Brace.    The  moming  papers,  as  a  matter 
of  oonrse,  gaT«  a  report  of  the  proceedings,  which 
oonaiated  of  a  report  of  the  speeohee  of  Lord 
OianTtlle,  Lord  Derby,  and  the  Archbishop  of 
York.      But    scarcely  any  allusion  was    made 
in  these  roporta  to  the  Engineers,  or  to  Sdenes  at 
aU — or,  in  other  words,  Sdenoe,  at  a  meeting   of 
scientific  men,  was  only  incidentally  alloded   to. 
Notf,  who  is  to  be  thanked  or  blamed  for  this  ? 
Nobody    but   the  Enginaere   themielres.     One 
would  bare  tbongfat  that  at  an  aimnal  meeting 
of  one   of  our  principal  scientific  bodies  the 
chief  men  connected  with  that  body  would  hare 
had  something  to  tell  the  world  worth  liiteniag 
to  about  the  progress  of  Science.    Instead  of  this 
we  haTB  men  qaite  able,  we  admit,  to  instruct  the 
public  on  matters  legal,  social,  or  political,  but 
altogether  inadequate    to   say  anything   worth 
listenhig  to  on  soientific  matters.    Wo   should 
have  thought  that  the  Inetitntion  of  Civil  En- 
gineers would  bare  been  the  very  last  society  that 
would   hare  permitted  iteelf  to  be  invaded  by 
platform,  or  bar,  or  Honse  of  Commons  talk.  We 
could  imagine  smaller  and  weaker  sooieties,  that 
Jike  to  bask  in  the  tnnshine  of  patronage,  adopt- 
ing snch  a  policy  ;  hot  the  Ciril  Engineers  can 
stand    altme;    they   are   a   numerous,   sturdy, 
aggressive  body  of  men,  and  some  of  fliem  are 
quite  able  to  talk  as  well  as  act.    It  may  be  all 
very  well  to  invite  a  few  ^esti  representing  the 
Army  and  Wavy,  the  Bar,  the  House  of  Lords, 
and  the  Commons,  to  respond  to  toaats  in  a  festive 
way  J  hot  to  record  rerbatlm  their  commonplace 
talk  afaont  nothing  in  particular,  and  then  point 
to  It  as  a  report  of  an  annual  meeting  of  the 
"J^*««  of  CirU  Engineer*,  i«  simply  ridi- 

EiraUSE  MBCHAKIC   SOCIETY  OF  ABT8. 
KBIKBUBGH.  ' 

/  -P""   "^"J'  """  "•  ""'  monthly  meeting  on 

Iliurwlay.  ib<  Bth  Inrt,  Mr.  C.  E.  Gordon  presiding. 

The  minmes  ot  preliminary  and  eonmlttee  meetings 

baring  been  read  and  approved  of,  a  copy  of  rules  was 

■nbmltted,  wbicfc,  ttUr  a  long  dlscuBston,  were  remitted 

SSU?„.*^&L.'"T°"»^-     O"**  bearers  were  aext 
W^|o«ed>b«i  tta  following  jrenUemen  wet«  eleoted. 

tt/ES?.?:t^5^1^.^?-''J-l%'  ^^  Proarletoroi 


ELECTEICITT— ITS  THEORY,  SOUBCES, 
AND  APPLICATtON.* 
Br  J.  T.  Sprague. 
{Continued  from  page  148.) 
1  1  Q  As  a  suitable  appendage  to  the  simple 
-1-  J.  t7*  battery  described  on  page  147,  a  node 
of  eoonomiiing  in  the  artiole  of  zinc  deserves 
attention.  Smee  proposed  wtiat  he  called  en 
"  odds-and-ende "  cell,  oomposed  of  a  jar  in 
which  a  quantity  of  roercury  was  placed  with 
scrap*  of  zino,  br<^e(i  plates,  eren  raw  spelter 
might  be  need  by  floating  them  in  the  meroary  ; 
a  plate  of  platinised  silver  was  then  suspended 
in  the  jar  and  the  acid  solution  added.  This  has 
been  tried  by  many,  but  for  many  reasons  has 
nerer  giren  satisfaction,  bnt  I  have  devised  a 
modification  which  has  all  its  advantages  without 
its  erils.  I  take  a  cylindrical  vessel,  sirah  as  an 
old  porous  jar,  and  pierce  its  walls  with  holes,  or, 
still  better,  make  one  of  gntta  percha,  which  is 
stronger  ;  the  lowest  inch  or  so  is  not  perforated, 
as  it  is  to  eoataSn  mercury,  to-  the  bottom  of 
which  is  phmged  a  stoat  copper  wire,  amalga- 
mated at  its  end,  bnt  covered  everywheie  else 
with  gutta  percha,  and  cemented  to  the  aide  of 
the  vessel,  reaching  to  its  top,  where  it  la  to  be 
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soldered  to  a  bindiag  screw  whidi  ia  the  atno  oon- 
nection.  All  the  rest  of  the  surface  is  pierced 
with  as  many  holes  as  possible  oonaistently  with 
strength,  to  allow  free  circulation  of  liquid.  It 
is  then  filled  up  with  pieces  of  zinc,  amalgamated 
and  in  as  eloee  contact  as  may  be  ;  the  wh<^  acts 
and  ia  used  just  as  if  it  were  aa  ordinary  plate. 
The  mercury  is  subject  to  little  waste,  but  now 
and  then  the  whole  should  be  removed,  well 
shaken  up  together,  and  repacked,  and  at  times  the 
mercury  as  it  becomes  charged  with  metals  should 
be  filtered  by  sqnetiing  through  a  chamois 
leather,  the  residue  being  preserved,  and  when  a 
quantity  is  collected,  distilled  to  recover  the 
mercury,  as  should  be  dome  with  all  the  brnshings 
off  plates,  &c.,  of  amalgamated  zino.  This 
may  be  nsed  either  in  such  a  battery  as  my 
arrangement,  or  in  a  Daniell  or  other  cell, 
within  a  porous  jar. 

120.  Two  Flotd  Cells.— All  the  oomWnations 
described  so  far  have  two  faults.  1.  Weakness 
—Owing  to  the  force  being  largely  absorbed  by 
the  escaping  hydrogen,  henoe  their  electro-motive 
feroe  is  low,  and  any  large  resietance  greatlv 
reduces  the  current  they  can  yield.  2.  Wartt  of 
Onutaney—Xn  shown  by  the  rapid  fall  in  the 
experiments,  though  m  ray  own  form  this  is  in 
groat  degree  overcome  by  largely  increasing  the 
negative  surface.  For  many  parposes,  constancy 
IS  essential,  and  it  is  desirable  in  all,  henoe  con- 
tinual efforts  hare  been  made  to  oreroome  these 
two  defaots,  and  with  considerable  success, 
though  a  really  constant  battery  has  yet  to  be 
discovered,  notnitbsbandiag  the  praises  bestowed 
by  manufacturers  and  patentees  on  several  forms. 
As  yet  constancy  is  only  to  be  obtained  by  the 
use  of  two  Bgeuts,  one  acting  on  the  zinc,  the 
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other  abiorbing  the  hydrogen  at  the  negative 
pole,  and  the  success  is  greater  just  in  proportion 
to  the  degree  in  which  this  negative  pole  and 
liqaid  can  be  kept  in  their  normal  oonditiea,  or, 
at  least,  in  an  unchanged  relation  to  conductivity 
nnd  chemical  action.  Hence  they  all  require  a 
separating  medium,  as  to  which  a  few  practical 
observations  will  be  of  value. 

121.  Pob60S  Jabs.— At  first,  animal  mem- 
branes, bladders,  ox  gullets,  &a.,  were  employed, 
and  they  answer  vary  well.  In  some  cases  good 
paper  is  useful.  In  many  experiments  requiring 
great  resistance,  ghuw  tabes  plugged  wAh  plaster 
of  Paris,  or  even  clajc,  are  employed  (  for  small 
experiments,  or  evea  for  platinlataK  silver,  the 
bowl  of  a  tobaAoo  sdpe  may  h*  used.  For  all 
practical  purposes,  kowever,  unglazed  earthen- 
ware is  tiie  only  matenalof  any  service,  and  it 
is  now  to  be  obtained  ia  «ny  form  and  size, 
though  its  prices  are  nnreaaonably  high.  There 
are  many  qualities,  and  they  ainst  be  adapted  to 
the  special  purpose.  TImmb  porous  jars  act  only 
by  the  liquid  they  ahserh,  and  as  they  very 
greatly  reduce  the  area  of  liqaid  through  which 
the  aotioB  takes  plage,  of  course  they  greatly 
increase  the  laternal  raatstanoe,  and  diminuh  the 
action  ;  on  the  other  hand,  there  is  no  possibility 
of  preventing  two  solutions  thus  separated  from 
mixing,  and  this  causes  wiste  by  lonal  action,  as 
well  as  affects  the  regularity  of  the  actions. 
Hence  for  long  sustained  action  a  thick  and  close- 
grained  jar  must  be  nsed,  while  an  open  and  more 
porous  one  suits  best  for  short  periods  and  strong 
aoUon.  The  most  porous  ones  are  of  a  red  eoloor 
aiid  soft  nuterial,  the  finest  and  most  endnrin); 
are  eloie-grained  and  white,  and  the  best  are  of 
French  make.  There  is  a  oream  and  orange 
coloared  ware,  some  of  which  is  very  good.  The 
beat  (est  is  to  fill  them  ■mi&.  -KaltBT  and  see  how 
long  it  is  before  it  fbrms  a  dew  on  the  outer  sur- 
face, if  it  runs  off  the  jar  is  not  fit  for  n^e.  It 
is  a  great  improvement  to  reader  the  bottom,  and 
still  more  the  part  vrtiioh  ia  to  remain  above  tiie' 
liquid,  naa-abaorbeat,  which  is  readily  don^  by 
warming  aad  ^>plying  oarefnily  snfficieat  raeK-d 
paraffin,  taUng  care  it  does  not  extend  too  far  ; 
if  it  does  so  hj  accident  it  is  readily  driven  off  by 
heat.  If  this  is  not  dana  the  salts  rise  ap, 
eSoreace,  oryatalliae,  aad  disintegrate  the  jar. 
For  tfae  same  reason  jars  taken  out  of  the  liquids 
must  not  be  permitted  to-diy,  but  should  be  kept 
Boakiag  in  water  to  prevent  their  deslrnction. 
This  is  of  particular  importance  with  jars  used 
for  the  Daniell's  cell,  as  they  are  very  apt  to  get 
nodulee  of  copper  deposited  on  them  wherever 
the  zino  hits  tonobed  the  inner  surface,  and  pai«- 
tionlarly  at  the  bottom,  where  drops  of  mercury 
or  flakes  of  uac  fall,  and  then  the  cell  ia  rery 
soon  rendered  wertUeas;  if  this  occurs,  the  spot 
of  metal  shoald  have  some  cement  or  gntta 
penha  laid  over  it,  so  as  to  render  it  non-con- 
doeting, 

122.  Tbc  DAmELL**  Cell.— This,  the  first 
devised  improvement,  is  also  the  most  soecessfnl 
attempt  to  obtain  constancy.  To  it  also  we  owe 
the  discovery  of  the  electrotype  process,  and  all  it 
has  grown  into.  Its  principle  is,  that  copper  plate 
as^the  negative  metal,  is  surrounded  by  a  solntion 
of  a  salt  of  copper,  which  is  redaced  ;  instead  of 
hydrogen,  copper  )•  set  free,  and  it  is  deposited  on 
the  negative  sniAwa,  which  Is  thus  k^tjconstantly 
renewed.  The  aieid ellke salt  is  traasftered  by 
oleotrolysis  to  the  poiMve  meial,  throagh  the 
porous  medium,  heooe  if  a  fresh  sapp]^  of  the  salt 
is  added  to  the  sohition  to  replace  ttiat  removed, 
this  part  of  the  anangament  remais*  eoBstantiy 
in  the  same  ooaditioB ;  but  still  abaohite  con- 
stancy cannot  be  obtained,  becatHS  aa  the  zinc 
dissolves,  the  solution  belonging  te  it  becomes 
less  active  and  less  oondnctiog.  The  great  draw- 
back to  this  cell  is  that  the  copper  aak  (Masses  by 
endosmoie  into  the  zinc  solution,  and  acts  on  tlio 
zinc  where  the  copper  is  deposited,  and  causes 
great  waste  by  setting  up  local  actions. 

This  defect  may  be  to  a  great  extent  remedied 
by  arranging  a  piece  of  wire  gauze  close  to,  but 
not  tonchiog  the  porous  diaphragm,  on  the  sine 
side,  in '  snob  a  manner  that  any  fluid  pa<siDg 
towards  the  zinc  most  go  through  the  ganze ;  this 
is  eonnected  by  a  wire  to  the  copper  plate  during 
action,  it  thus  becomes  electrically  part  of  the 
negative  surface,  nnd  in  snme  cases  will  act  as 
a  single  fluid  eell,  to  some  extent  eoatributlng 
to  the  action ;  at  ail  events  any  oojiper  salt  Which 
comes  in  contact  with  it  will  be  reduced  there  In- 
stead of  at  the  line  ;  when  the  battery  (s  aot 
acting  the  gauze  should  be  connected  to  the  zinc 
by  a  fine  wire  of  iron  or  brass,  w  a^  to  keep  up  a 
very  slight  action  lor  the  same  purpose. 
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Fig.  37,  shows  this  cell,  a  the  copper  Teasel 
fitted  with  •  reae^Tcir  b  tot  the  eiystals,  c-the 
porons  cell,  d  the  zinc  rod  euspeaded  In  it  by  a 
bar  passing  throogh  it.    Tbe  part  of  the  copper 
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ejlinUer  wi(hin  (lie  reservoir  is  of  course  per- 
forated. Modes  of  coDstriiction  may  be  varied  to 
any  extent.  Thus  instead  of  a  copper  containioj; 
vessel,  a  glass  or  eartheru  jar  may  be  used  with  a 
cylinder  of  sheet  copper,  or  suoh  a  jar  may  be 
covered  inside  with  a  film  of  wax,  blackleaded, 
and  tbe  deposited  copper  will  form  its  own  sur- 
face, but  tbe  fiist  is  the  best  plan,  especially  as 
^he  sulphate  of  copper  has  a  gresi  tendency  to 
climb  up  glass  surfaces,  on  which  it  crystallises 
and  finds  its  way  by  degrees  to  the  outside. 

123.  But  instead  of  cylinders  flat  plates  may  be 
used  in  a  vessel  across  which  a  plate  of  porons 
material  ig  fixed,  and  this  form  iiai  several  ad- 
vantages, among  others  it  is  easy  to  make  the  cell 
itself  serve  as  a  depositing  vessel  by  using  models, 
seals,  &c.,  in  fact  any  objects  we  wish  to  copy,  as 
the  no^tive  surface,  by  suspending  these  to  a  rod 
which  forms  the  -f-  pole  of  the  battery.  In  this 
case  the  cell  is  best  made  of  wood,  lined  with  a 
resinous  cement ;  gutta  percha  may  be  used,  but 
has  the  disadvantage  of  facilitating  the  creeping 
process  of  acids  and  salts,  which  is  troublesome 
and  meisr,  besides  causing  loss  of  power  by 
establishing  paths  by  which  the  force  escapes. 
I  find  resin  melted  ivith  a  little  gutta-percha, 
paraiEa,  and  a  small  quantity  of  bailed  oil 
answer  perfectly  ;  the  wood  should  be  perfectly 
dry  and  warm  when  it  is  applied.  Such  an 
apparatus,  which  also  serves  for  the  single  cell 
electrotype  process  is  shown  in  Fig.  38;  a  —  d 


is  the  box  divided  by  the  porous  partition  d;  o  is 
a  place  for  holding  the  crystals ;  «  and^  are  two 
bars  of  metal,  to  which  are  hung  the  objects  to  be 
copied  aad  the  zinc  plate,  and  each  is  fitted  with 
the  necessary  binding  screw.  The  bars  being 
moveable,  it  is  easy  to  regulate  the  distances,  and 
BO  to  control  the  action. 

Many  of  the  telegraph  lines  are  worked  by 
PanieH's  oells  of  this  sart,  that  is  to  say  fitted 
with  plates  in  cells,  either  di  rided  by  a  fixed  plate 
or  the  zinc  contained  in  a  flat  cell,  only  the  side 
of  whioh  facing  the  copper  is  left  porous,  the 
others  being  smeared  with  tallow,  tie.,  to  diminish 
cndosmose. 

(ZV>  i«  continued.') 


SCIENCE  FOB  THE  YOtlNO.* 

Bt  ths  Bsv.  E.  Kerhan,  Cutvoowsa  Collioi. 

(  CoKtifUied  from  page  1 72.) 

Laws  V  and  VI. — The  proofs,  not  astrono- 
mical, of  these  laws,  depend  upon  the  apparatus 
of  Law  rv.,  to  be  seen  in  the  next  point. 

Mo  3. — Applications. — When  there  is  anyt      1 
interesting  of  a  historioal  nature  connected    w 
the  matter,  that  too  is  given  briefly  under  the  head 
of  applications. 

Application  L — Gravitation,  History  of. — Al- 
though the  fact  of  bodies  falling  to  the  earth  had 
been  before  men  ttom  the  beginning,  there  is  no 
record  of  its  having  being  attended  to  until  the 
time  of  Plato  and  Aristotle.      This  latter  pliilo- 
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sopher  announces  in  one  of  bis  works  (i>«  Calo) 
a  principle,  which,  if  followed  ont  by  experiment, 
would  probably  have  long  before  Oslileo  and 
Newton,  laid  Uie  foundation  of  modern  astro- 
nomy. He  states  distioctly  that  a  falling  body 
quickens  its  motion  as  it  approaches  the  earth. 
This  motion  was  like  a  flash  of  light  in  the  dark. 
It  showed  for  a  moment  and  waa  lost,  although 
Aristotle  returns  to  it  again  more  than  once. 


Others  amongst  the  ancient  philosopher.^,  from  time 
to  time,  seejied  to  be  near  what  is  now  held  as 
established. 

Bat  the  doctrines  of  Aristotle^  would  appear  to 
have  taken  most  hold  of  the  mind,  and  ruled 
supreme  with  many  contained  errors,  till  to- 
wards the  end  of  tbe  sixteenth  century.  G.ilileo, 
an  Italian  philosopher,  waa  the  first  to  show  tbe 
true  principles  of  gravitation  on  tbe  earth.  Of  this 
more  later  on.  For  tbe  present  enough  tu  say,  that 
Sir  Isaac  Newton  it  was  who  first  declared  and 
proved  from  the  action  of  gravitation  on  the  earth 
that  all  nature  might  be  included  in  one  general 
law  of  attraction.  A  short  time  ago  (1867),  the 
scientific  world  was  startled  by  a  declaration  of 
M.  Chasles  to  the  French  Academy,  that  be  was 
in  possession  of  documents  which  shoned  that  the 
great  Newton's  immortal  discoveries  were  due  to 
others,  and  that,  in  particular,  the  fact  and  laws 
of  universal  gravitation  were  communicated  to 
him  by  Pascal.  Thousands  of  letters  were 
obtained  by  M.  Chasles,  at  tbe  price  of  140,000 
francs,  and  after  a  bitter  controversy,  the 
Newton  Pascal  as  it  was  called,  of  more  than  two 
years,  he  discovered  that  he  was  the  dupe  of  a 
forger.  About  22,000  "  pieces  "  of  most  voried 
character  were  produced.  A  small  number,  about 
500  francs'  worth,  were  genuine. 

Application  II. — Prince  Rupert's  Drops. — 
These  curious  solids,  quickly  cooled  drops  of 
molten  glas.-).  Fig.  24,  require  more  than  one 
branch  of  science  for  their  full  explanation,  if 
suoh  has  yet  been  reached.  For  the  present  pur- 
pose they  exhibit  a  strange  mixture  of  cohesion 
and  non-cohesion.  The  outside  shell  is  hard  and 
coherent ;  inside  is  supposed  to  be  in  a  state  of 
aggregated  fine  particles.  The  cohesion,  too,  of 
the  shell  is  exceptional,  for,  the  slightest  bit 
broken  off  the  tail  the  whole  drop  is  violently  re- 
duced to  loose  dust. 

Application  III. —  Adhesion  plates. — These 
sometimes  called  the  "  Magdeburg  planes,"  are 
two  discs  of  metal  ground  perfectly  plane  and 
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smooth,  and  provided  with  bandies.  Fig.  ia  (aj 
rubbed  well  together,  the  upper  disc  will  not 
only  eartj  the  lower  one,  but  it  Will  reqnire  some 
force  to  dr«tr  them  asnn  ler  by  a  tlraight  poll  (bj. 


To  prevent  side  motion,  there  are  three  araall 
buttons  CdJ  that  can  be  turned  up  ;  or  there  may 
be  a  flange  fixed  to  one  of  the  planes,  which 
however  might  interfere  with  their  bong  well 
nibbed  together,  and  would  be  in  the  way  of  re- 
grinding.  Tbe  planes  are  sometimes  made  of 
marble  or  g'aas,  form  as  in  Fig.  26.  That  theii 
adhesion  is  not  due  to  air  pressnie,  is  shown 
elsewhere. 

App.  IV.  Smooth  bodies.— If  left  for  a  lone 
time  in  contact,  smooth  bodies  with  psrallel 
surfaces  adhere  so  forcibly,  that  it  is  sometimes 
not  possible  to  separate  them.  Thus,  Clement  found 
that  two  pieces  of  plate  glass  which  had  been  laid 
together  for  a  long  time,  had  acquired  adhesion 
such  that  separation  waii  impossible. 
_  App.  V.  Uneven  bodies. — A  thin  layer  of 
liquid,  water  for  instance,  between  two  plates  af 
common  window  glass,  will  cause  them  to  adhere, 
Tbe  liqoid  helps  to  fill  up  tbe  hollows  caused  by 
roughness,  and  superadds  its  own  ail  In-rion,  Fig. 
27.    This  fact  is  frequently  to  be  ui<ri  with  when 


Mjlid  bodies,  wet,  ai«  in  contact — raise  one  up 
ttraiyht,  others  adhere.  The  upper  glass  (.27)  will 
lift  the  lower  one. 

App.  TI.  Solder,  glue,  paste,  &c  — ^There  is 
produced,  by  means  of  these,  in  a  liquid  state,  an 
adhesion  between  solids  so  close,  that  it  almost 
may  be  called  cohesion.  That  it  is  not  the  glue, 
the  paste,  lie.,  whioh  acts  in  the  holding,  is  proved 
by  this  fact :  the  more  they  are  pressed  out  the 
better  the  joint.  Fig.  28,  two  boards  squeezed  in 
cramps,  glue  forced  out. 


r  /  a  .  3o 


App.  VII.  Bonne's  figures.— The  changing 
form  of  liquids  adhering  to  solids  has  been  clearly 
examined  by  Donny.  A  disc  is  held  perfectly 
horizontal  over  the  snr&ce  of  tbe  liquid,  by  means 
of  lerelling  screws,  and  the  tray  is  raised  or 
lowered  by  a  screw  beneath.  All  side  motion  is 
avoided,  and  as  the  tray  is  gently  lower  d, 
the  ever-changing  beau'ifnl  form  of  the  liquid 
can  be  steadily  observed,  Fig.  29.  Tbe  apparatus 
serrfs  also  for  examining  the  adhesion  (and  oo- 
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tcrion)  of  different  liquida.  The  aupporta,  bmj, 
Ac,  are,  not  ihown,  to  avoid  coofoHon  in  the 
Bgart. 

App.  Till.  CiTendlth  apparatus. — ^In  the 
noantain  experiment,  the  attraction  of  the  earth 
for  tbe  weight,  waa  a  great  obttacle  to  obserring 
th*  whole  effect  of  the  moantain,  Thefirtt  care, 
then,  waa  to  rdiere  the  bodies  to  be  experimented 
upon  from  that  attraction;  next,  all  external  cauMS 
of  error  to  be  removed,  for  otaritv  points, 

1.  Two  great  weights  of  lead,  each  2601b.  or 
more,  Fig.  80,  were  suspended  from  the  ends  of 
•  horisoDtal  bar  A  held  through  angle  rods  by  a 
perpendicular  axis  B. 

2.  Two  Teiy  small  balls  hung  from  tbe  ends 
of  a  light  rod  of  wood  d  delicately  suspended  at 
tbe  middle  by  a  thread  of  silver,  from  the  top  of 
a  box  C  O  C,  which  protects  the  balls  from  the 
action  of  the  air.  Silts  are  cut  In  (he  ends  of  the 
box  that  the  lever  points  a  a  may  be  seen.  The 
fignre  shows  the  box  in  section. 

3.  The  box  was  placed  on  two  massive  sup- 
ports and  levelled  by  screws  S  S,  in  a  room  where 
no  danger  of  vibration  was  to  be  feared.  A  rod 
d  passed  through  the  wall  from  the  top  from  the 
box,  where  an  endless  screw  commanded  the  fix- 
ing of  the  lever  with  its  small  balls.  From  out> 
side,  therefon,  by  a  nut  N,  the  ends  a  a  could  be 
brought  opposite  the  slits  In  the  end  of  the 
box. 

4.  To  the  ceiling  of  the  room,  straight  over  the 
thread  of  the  sviall  balls  lever,  was  fixed  a  socket 
to  hold  the  axis  B  of  tbe  bar  A.  A  pulley  p  on 
B  supplied  a  mesns  of  turning  the  axis,  and  with 
it  the  great  balls.  This  was  done  from  outside  by 
a  cord  F  passed  round  tbe  palley. 

6.  The  room  was  without  windows,  the  light 
of  a  small  lamp  L  was  thrown  from  outside  on 
the  slits,  and  the  points  of  the  lever  a  a,'ohserved 
with  tbe  telescope  T,  passed  through  the  waU.  All 
these  precautions  were  to  avoid  change  of  tempe- 
rature or  currents  of  air ;  no  one  entered  the 
room  for  some  time. 

6.  All  being  adjusted,  the  great  balls  were  set 
at  right  angles  to  the  small  balls,  and  these 
brought  to  perfect  rest  opposite  the  silts,  which 
held  a  divided  scale  of  ivory,  the  vernier  of  which 
waa  on  the  ends  of  the  small  lever.  A  ground 
plan  below  shows  how  the  great  balls  could  move 
to  the  right  angle ;  the  dotted  lines  show  their  ex- 
treme range. 

7.  The  small  pevar^being  >ll  but  fioatbg  in  the 
air,  tbe  least  ottraetion  would  be  observed.  AU 
prrparations  eonelnded.  Cavendish  at  length 
moved  the  great  balls  near  to  the  small  balls ; 
these  latter  were  distinctly  attracted,  and  swung 
back  and  forward  across  a  position  of  rest.  There 
is  then  the  proof  of  law  IV. 

For  the  present  it  must  ba  enough  to  say  that 
Laws  V.  and  VL,  oonld|be  proved  by  this  apparatus 
and  that  it  served  Cavendish  and  others  te  calcu- 
late tbe  weightof  theearth.  Bal^,  in  1842,  made 
many  changes  in  the  small  balls,  and  their  ar- 
rangement, and  gave  in  his  results  after  8000  ex- 
periments. The  weight  of  the  earth  being  deter- 
mined, astaronomy  supplied  the  means  of  calcula- 
ting the  mass  of  the  snn,  the  planeta,  Ac.  The 
Cavendish  appantns  has  been,  then,  truly  called  a 
balonce  to  weigh  the  nnivesre,  This  wonderful 
apparatus  was  first  devised  by  Mitohel,  of  the 
Boyal  Society,  London.  He  made  it  over  to  Wol- 
Isston,  who  gave  it,  as  a  present,  to  Cavendish. 
This  philosopher  was  the  first  who  brought  it  to 
>*■  work.    It  is,  therefore,  named  after  him. 

_App.  IX.  Formulas  dednctiona — As  here  are 
givoi  the  first  formuin,  it  is  well  to  call  attention 
to  their  use.  Therefore,  any  one  of  the  four 
quantities  can  be  known  by  having  the  value  of 
the  three  others.  Thus,  what  would  be  the  attrac- 
tion of  the  moon  and  earth  if  the  distance  were 
to  be  diminished  by  half?  Here  the  unknown 
quantity  of  the  fbrmul*  is  O',  resolving  the  equa- 
tian  for  G',  its  value  is  found.  Again,  what  is  the 
osose  of  the  difference  of  tides,  high  and  low,  as- 
cribed to  the  attraction  of  the  moon  ?  The  for- 
mnha  indiestes  that  it  is  the  greater  or  less  dis- 
tance of  tbe  noon.  What  is  the  difference  of  the 
action  of  sun  and  moon  on  the  water  on  the 
earth  P  The  formula  of  Law  VI.  will  give  the 
idative  attmetion  of  the  sun  and  moon,  knowing 
the  mass  of  both,  and  the  formula  of  Law  V.  will 

give  the  dfaninntion  of  the  sun's  attraction  caused 
y  its  greater  distance  from  tha  earth. 
App.X  Fall  of  bodies.— They  fall  because 
at^neted  to  the  earth.  "Terrestrial  gravitar 
tJon,"  "at  length,"  later  on.  For  the  present,  it 
is  a  force  by  which  bodies  an  drawn  in  a  straight 
line  to  tha  centre  of  tbe  earth.    The  earth  being 


a  sphere  (more  or  less)  that  force  acts  along  an 
infinite  number  of  radii.  Fig.  31,  O-  a,  G  a,  Ac 

App.  XI.  "  Perpendicular." — A  body  is  said 
to  be  perpendicular  when  its  axis,  or  some  given 
side  is  along  one  of  the  radio  to  the  earth's  cen- 
tra.   T  tower,  radius  G  B. 

(To  be  eontimud.) 


ANCIENT  COINS.— II. 

By  Hekbt   W.   Hemfhst. 

(^Continued from  page  169.) 

WE  now  proceed  to  describe  the  series  of 
Roman  coins — perhaps  the  most  im- 
portant of  any  coinage,  either  ancient  or  modern. 
It  is  generally  divided  into  two  great  classes. 
The  first  includes  all  the  coins  struck  under  the 
Roman  Republic  and  before  the  accession  of 
Augustus,  whioh  aro  generally  denominated  Co»- 
tnlar  or  Family  coins.'  "Among  antiquaries, 
those  are  designated  Consular  coins  which  were 
struck  during  the  Republic  with  the  authority  of 
the  Consuls,  though  probably  even  then  nnderthe 
superlnten<1enoe  of  the  tritumeiri  monelalet— 
officers  in  charge  of  the  Mint ;  those  with  the 
name  of  any  Roman  family  inraribed,  tbe  greater 
numl>er  of  which  were  struck  about  the  times  of 
Julius  Cssar  and  Anguitus,  are  included  under 
the  second  denomination,  but,  on  account  of  the 
high  stations  held  by  many  of  the  strikers,  the 
two  classes  are  often  gronped  together  as  Denarii 
Coruularet.  On  these  the  boundless  variety  of 
type  affords  an  insight  into  the  incalculable 
fecundity  of  the  Roman  mint,  for  they  present,  in 
a  durable  and  unequivocal  form,  names  and 
attributes  both  human  and  divine,  sacred  rites 
and  implements,  public  monuments  and  edifices, 
manners  and  customs,  honours  and  successes.  .  .  . 
They,  therefore,  form  so  sterling  a  record  of  in- 
teresting facts  as  to  constitute,  together  with 
lapidary  inscriptions,  an  incontrovertible  evidence 
respecting  ancient  occurrences  ;  and  they,  more- 
over, become  a  test  of  validity  in  the  fuller 
developement  of  history,  especially  in  that  hitherto 
neglected  but  momentons  department,  tbe  deca- 
dence r>f  the  Republic  and  the  rise  of  the  Empire." 
— (Admiral  Smyth.) 

The  second  division  comprises  all  tbe   coins 
truck  under  the  Roman  emperorii,   called  Im- 
perial, and  usually  bearing  on   tbe  obverse  the 
bust  and  litles  of  the  reigning  monarch. 

The  most  ancient  Cnnsutar  coins  were  of  copper 
and  brass,  and  the  earliest  are  probably  not  older 
than  the  third  century  B.C.  They  consisted  of  the 
"  As,"  and  its  multiples  and  divisions.  The  at 
was  originally  of  a  pound  weiglit,  and  was 
divided  into  twelve  j/ne''«  or  ounces.  It  was,  how- 
ever, OS  a  coin,  rapidly  reduced  ;  mostly  wrigbins 
one  or  two  onnces,  and  in  the  time  of  jalios 
Cosiiar  it  only  equalled  half  an  ounce. 

The  various  copper  and  brass  denominations 
were  : — The  I>eeu»tii,  or  ten  asses  ;  the  Quin- 
cuttit,  or  five  asaea ;  the  Quadriuiie,  or  four 
asses  ;  tbe  Tripondiiu,  or  three  asses  ;  the  Dupon- 
dins,  or  two  asses  ;  the  Ai,  or  piece  of  twelve 
nnciac  ;  the  Semi*,  or  half-as ;  the  Trient,  or  i 
of  the  as  ;  the  QuadraTit,  or  quarter  of  the  as  ; 
the  Sextant,  or  one-sixth  of  the  as  ;  the  Uncia,  or 
one-twelfth  ot  the  as ;  aud  the  Quincunx,  or 
piece  of  five  uncisc. 

The  types  of  these  coins  are  as  follows : — 
Deautit. — Obverse,  bust  of  Pallas  or  Minerva  ; 
X.  behind  it.  Severee,  the  prow  of  a  vessel ;  X. 
above  it. 

Qttincueiit. — Obv.,  a  trident.  Rev.,  a  cadn- 
cens. 

Quadru*»i«. — Qenerally  a  bull  on  each  side. 

Tripondiut. — Obv.,  head  of  Pallas  ;  III.  behind 
it  i  rev.,  tbe  prow  of  a  vessel ;  III.  above  it 

Dujiondittt. — The  some,  but  with  II.  instead  of 

m. 

A*. — Obv.,  double-faced  head  of  Janus  ;  rer., 
the  prow  of  a  vessel ;  I.  above  it 

S'-mU. — Obv.,  bnst  of  Jupiter  ;  S  behind  it ; 
rev.,  the  prow  of  a  vessel  ;  S  above  it 

The  tricuB,  &c.,  are  of  various  types,  bnt 
usunlly  have  the  prow  of  a  ship  on  the  reverse. 
They  aro  marked  with  large  dot«  or  pellets  to  in- 
dicate their  value.  Thus  the  quincunx  has  five 
dots  s  the  iriens,  four ;  the  quadrans,  three  ;  tbe 
sextants,  two ;  and  the  nncia,  one  dot 

The  silver  consular  or  family  coins  are  next 


in  antiquity  to  the  brass.  Silver  was  not  coined 
in  Rome  itself  until  about  207  years  B.C.,  though 
there  are  pieces  supposed  to  have  bern  ooin^  in 
Campania,  under  Roman  authority,  as  early  as 
300  B.C.  The  first  that  were  coined  ia  Some  have 
Obverie,  a  laureated  head  of  Janus ;  reverte, 
a  quadriga,  or  chariot  with  four  horses.  In- 
scription, Roma  sunken  or  in  relief.  Others  have, 
obt.,  bust  of  Jupiter  ;  rer..  Victory  standing  near 
a  trophy.  The  next  in  date  bear,  obr.,  helmeted 
head  of  Rome  (sometimes  called  Minerva),  X. 
l>ehind  it ;  rev.,  Castor  and  Pollux  on  horse- 
back, or  a  chariot  with  two  or  four  horses. 

The  principal  Roman  silver  coin  was  the 
denarius ;  so  called  from  its  being  at  first  equal  to 
ten  attei.  The  average  weight  of  the  consular 
denarii  is  from  68  to  GD  grains  troy,  and  there- 
fore they  would  be  worth  in  onr  money 
about  8d.  or  9d.  each.  They  generally  have  the 
numeral  of  value,  X.,  on  the  obverse.  Tbe  other 
denominations  in  silver  are  the  QuinarMwand  the 
Sestertius.  The  Quinarivs,  or  piece  of  five 
asses,  wag  the  half  of  n  deuarins,  aud,  when  the 
type  ot  Victory  was  represented  on  the  obverse, 
was  called  a  Vieloriatus.  The  Sestertius  was 
the  quarter  of  a  denarins,  and  was  sometimes 
marked  IIS,  behind  the  bust  on  the  observe. 
Double  denarii  or  small  medallions  in  silver  are 
not  unfreqnently  found. 

The  types  nf  the  silver  consular  coins  are  the 
most  interesting  and  the  most  varied  of  almost 
any  series.  Tbe  usual  obverse  type  is  the  head 
of  some  deiW,  but  the  reverses  are  extremely 
numerous.  The  inscriptions  include  thenamesof 
persons  striking  the  coins,  whether  consuls  or 
otherwise.  Various  historical  events  are  com- 
memorated, as  for  instance,  a  coin  of  Brutus  has  a 
cap  of  liberty  between  two  daggers,  with  the  in- 
scriptioa  ElD.  Mab.  (Eiaiis  Martin,  the  Ides  of 
March).  A  denarius  of  the  .Emilia  family  bas  a 
representation  of  the  famous  bridge,  Pons  Sub- 
Ucius,  built  by  Ancus  Moroins,  and  -  afterwards 
called  ^milius.  Another  exhibits  the  dream  of 
Syllo,  when  marching  from  Nola  against  Rome, 
B.C.  83,  as  related  by  Plutarch  ;  it  is  represented 
hy  a  man  lying  on  tbe  ground,  (o  whom  appear 
Victoria  Alata,  and  Diana.  The  omen  was  pro- 
pitious. A  third  denarius  represents  the  sub- 
mission of  Aratas,  king  of  Arabia,  to  Marcus 
Seanrus. 

Among  the  types  are  numerous  heads  of 
deities,  bnsts,  or  figures  of  ancestral  personages, 
events  connected  wiih  ancestors,  as  tigura  of 
Marcus  Lepidus  as  T17T0B  Reo.  is  (tbe  guardian 
of  tbe  king)  crowning  Ptolemy  Epipbanes.  Other 
types  are  fabulous  monsters  (as  Scyila),  personi- 
fications of  conntries  or  towns  (as  heads  of  His- 
pania,  Roma,  Alexandria),  heads  of  allegorical 
personages  (Honor  et  Virtus,  Paver,  Pallor), 
symbolical  representations  of  contemporary 
events,  portraits  of  illustrious  living  persionages 
(as  Julius  Caesar,  Sulla,  Pompcy),  military 
pymbols,  (as  legionary  standards),  &c. 

Julius  Ciesar  was  the  first  woo  obtained  per- 
mission to  put  his  portrait  on  coins.  His  usnal 
titles  are  "  Perpetual  Dictator,"  and  "  Imperator." 
The  first  gold  coinaga  took  place,  accurding  to 
Pliny,  in  the  year  207  B.C.  The  nsnal  denomina- 
tions are  the  aureus  and  the  setni-aureus,  or  half- 
anreus.  The  earliest  gold  pieces  an  of  several 
different  sizes.  They  were  struck  in  Campania, 
and  have  the  word  Soma  on  the  reverse.  Others 
bear  the  bnst  of  Janus.  In  tbe  time  of  Augustus 
40  anrei  were  struck  out  of  a  pound  of  gold.  In 
the  time  of  Pompey  an  aureus  weighed  about  126 
grains  troy,  and  about  125  in  that  of  Julius  Ciesar. 
By  a  perpetual  law  the  aureus  was  equivalent  to 
2S  silver  denarii.  Tbe  types  of  the  gold  Consular 
and  Family  coins  are  very  similar  to  those  of  the 
silver. 

(1*0  be  continued.) 

Erbatcii.  —In  our  first  at  tide,  page  169,  last 
line  but  'five,  for  "  Barkobab,"  read  "  Barko- 
kab." 


ON  THE  RELATIONS  BETWEEN  BODY 

AND   MIND.* 

Lectubb  I. 

f  Continued  from  page  178.) 

WHAT  are  we  to  say  in  explanation  of  the 
movements?  Are  they  meutal,  or  are  they 
only  physical  ?  If  they  ore  mental,  it  is  plain  that 
we  mntt  mnoh  enlarge  and  modify  onr  conception 
of  mind,  and  of  the  seat  of  mind  ;  if  physical 
it  is  plain  that  we  mnst  subtract  from  mind 
functions  that  are  essential  to  its  full  function. 
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and  properties  that  are  the  very  fonndations  of 
its  development  in  the  higher  centres.  Some 
eminent  physiologists  now  maintain,  on  the 
strength  of  these  experiments,  that  tbi^  accepted 
doctrine  of  reflex  action  is  qaite  untenable,  and 
that  the  spinal  oord  is  really  endowed  with  sen- 
sation and  volition  ;  and  certainly  these  adapted 
actions  teem  to  give  us  all  the  eigva  of  l)eing 
felt  and  willed,  except  telling  us  that  they  are  so. 
Before  accepting,  however,  this  explanation  of 
the  obscare  by  something  more  obscure  still,  it 
were  well  to  realise  distinctly  how  dangerous  a 
praotice  it  nsually  is  to  apply  deductively  to  the 
mterpretation  of  simple  pheneuena  ideas  per- 
toiniug  to  the  more  complex,  and  how  essential  a 
principle  of  the  method  o(  indnctlon  it  is  to 
follow  the  order  of  evolution,  and  to  ascend 
from  the  Interpretation  of  the  simple  to  that  of 
the  complex.  The  explanation  saronrs  of  the 
old  and  evil  tendency  which  has  done  so  mnoh 
harm  in  philosophy,  the  tendency  to  explain  the 
fhcts  of  natnre  by  what  we  feel  to  go  on  in  our 
minds ;  because  we  know  that  most  of  our 
actions  take  take  place  consciously  and  volnu- 
tarily,  wc  can  hardly  help  thinking  that  it  must 
be  the  same  in  the  frog.  Blight  we  not,  however, 
as  well  suppose  and  hold  that  positive  attracts 
negative  and  repels  positive  electricity  consciously 
and  voluntarily,  or  that  in  the  douhie  deoomposi- 
tion  of  chemical  salts  one  acid  chooses  voluntarily 
the  other  base  ?  It  is  most  necessary  to  be  on 
our  guard  against  the  danger  of  misapplying  idaas 
derived  from  internal  observation  of  the  functions 
oC  miud  centres  to  the  interpretation  of  the 
fonctions  of  lower  nerve  oentrea,  and  so  of  mis- 
interpreting them.  Assuredly  we  have  sad  ex- 
pericuce  enough  to  warn  us  against  involving  the 
latter  in  the  metaphysical  haze  which  still  hangs 
over  the  functions  of  the  snpreme  centres. 

All  the  conclusion  which  the  facta  warrant  is 
that  actions  for  a  definite  end,  having  indeed  the 
semblance  of  predesigning  contcionaness  and  will, 
may  be  quite  unconscious  and  automatic  ;  that 
the  movements  of  the  decapitated  frog,  adapted 
as  they  are  to  secure  its  weUi^being;  are  no  more 
evidence  of  intelligence  and  will  than  are  the 
movements  of  coughing,  sneezing,  and  swallowing 
in  man.  In  the  oonstitHtion  of  the  animal's 
spinal  cord  are  implanted  {the  fscnlties  of  snch 
movements  for  self-preservation,  which  it  has  in- 
herited as  a  part  of  ite  natoie,  and  without  which 
it  could  hardly  live  a  day  ;  accordingly  it  acts 
necessarily  and  blindly  ;  thongh  it  has  lost  its 
foot,  it  codeavours  vainly  to  act  as  if  its  foot  was 
still  there,  and  only  when  the  irritation  continues 
unaffected  by  its  fntile  efforts  makes,  io  answer 
to  it,  those  further  reflex  movements  which  are 
the  physiological  sequences  of  the  unsuccessful 
movements :  it  supplements  one  series  of  reflex 
actions  by  another.  But  although  these  purposive 
movements  are  not  evidence  of  intelligence  and 
violition  in  the  spinal  cord,  it  is  another  question 
'  whether  they  do  not  evince  the  same  physiological 
properties  and  the  operation  of  the  same  laws  of 
eTolution  as  govern  the  development  of  in- 
telligence and  will  in  the  higher  centres. 

I  have  taken  ihs  experiment  on  the  f^og  to 
exemplify  the  proposition  that  designed  actions 
may  be  nnconscions  and  automatic,  because  the 
phenomena  are  more  simple  in  it  than  in  man, 
and  more  easy,  therefore,  to  be  understood ;  but 
the  proposition  is  equally  true  of  his  spinal  cord. 
In  its  case,  however,  we'  hare  to  bear  in  mind 
that  faculties  are  not  innate  to  the  same  degree 
and  extent  as  in  the  lower  animals,  but  have  to 
be  acquired  by  education — to  be  organised,  in 
fact,  after  birth.  It  must  be  taught,  just  aa  the 
brain  must,  before  it  can  perform  its  functions  as 
an  organ  of  animal  life  ;  and  being  much  more 
under  the  control  of  tbe  more  highly-developed 
brain,  feeling  and  volition  commonly  mingle 
largely  in  its  functions,  and  its  independent  action 
cannot  ba  so  plainly  exhibited.  But  when  its 
motor  centres  have  been  taught,  when  they  have 
gained  by  education  the  power  of  executing  what 
are  called  seconiliiry  automatic  acts,  it  is  certain 
that  it  can  and  does  habitnally  execute  them 
independently  of  conscionsnese  and  of  will.  They 
become  as  purely  automatic  as  are  the  primitive 
reflex  acts  of  the  frog.  To  (he  Ftatement,  then, 
that  actions  bearing  tbe  semblance  of  design  may 
be  ui-consaions  and  automatic  we  have  now  to 
add  a  second  and  most  weighty  proposition — 
namoly,  that  acts  conecionsly  designed  at  first 
may,  by  repetition,    afterwards  became   nncon- 

•  Two  lectures  "lelivered  at  the  Royal  Colleifc  of 
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S'.lt.C.l'.,  Proleseor  ot  MediealJiri»pmdiw«  In  Uni- 
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scious  and  automatic,  the  faculties  of  them 
being  organised  in  the  constitution  of  tbe  nerve 
centres,  and  they  being  then  performed  as  reflex 
effects  of  an  external  stimnlus.  This,  as  we 
shall  see,  is  a  most  important  law  in  the  develop^ 
ment  of  the  higher  nerve  centres. 

Let  ns  now  go  a  step  further.  The  automatio 
nets,  whether  primary  or  secondary,  in  the 
frog  or  in  the  man,  which  are  excited  by  the  suit- 
able external  stimulus,  may  also  be  excited  by  an 
act  of  will,  by  an  impulse  coming  downwards 
from  the  \atia.  When  this  happens.  It  should  be 
clearly  apprehended  that  the  immediate  agency  of 
the  movements  is  the  same ;  it  is  in  the  motor 
centres  of  the  spinal  cord  ;  tbe  will  does  not  and 
cannot  act  upon  the  nerve  fibres  of  each  muscle 
individually,  but  simply  ^ves  the  order  which 
sets  io  motion  the  organised  machinery  of  the 
movements  in  the  proper  motor  centres.  This  is 
a  coosideration  of  the  utmost  importance,  for  it 
exhibits  how  gi^at  a  part  of  onr  voluntary  aota  is 
really  the  automatic  action  of  tbe  spinal  cord. 
The  same  movements  are  effected  by  the  same 
agency  in  answer  to  different  stimuli — in  the  one 
case  to  an  external  stimulus,  in  the  other  case  to 
an  impulse  of  will ;  and  in  both  eases  the  mind  is 
alike  igaorant  how  they  are  done,  Bnt  while  the 
automatic  acts  take  pisoe  independently  of  will, 
the  will  is  absolutely  dependent  on  the  organised 
experience  in  the  cord  for  the  accomplishment  of 
its  acts  ;  without  this  it  wonid  be  impotent  to  do 
a  voluntary  act.  When,  therefore,  we  have  taken 
out  of  a  voluntary  act  tb*  laige  part  which  ia  dne 
to  the  antomaiio  agency  of  the  motor  centres,  it 
clearly  appears  that  we  have  subtracted  no  small 
proportion  from  what  we  are  in  the  habit  of  com- 
prising vaguely  under  mind.  We  perceive,  in- 
deed, how  indispensable  an  exact  and  faithfnl  ob- 
servation of  the  functions  of  the  spinal  cord  is  to 
a  true  physicdogical  inqniry  into  mind,  and  what 
an  important  means  of  analysis  a  knowledge  of 
them  yields  us.  Carrying  the  knowledge  so  gained 
into  oni  examination  of  tbe  functions  of  the 
higher  nerve  centres,  we  observe  how  much  of 
them  it  will  serve  to  interpret.  The  result  is  that 
we  find  a  great  part  of  the  habitual  functions  of 
tho  higher  centres  to  be  similarly  automatic, 
and  to  admit  of  *  gimilar  pbysiologiool  interpre- 
tation. 

There  can  be  no  donbt  that  the  ganglionic 
nuclei  of  tbe  senses — the  sensorial  nuclei — are 
connected  with  motor  nnclei  j  and  that  we  have 
in  snch  anatomical  arrangement  the  agency  of  a 
number  of  reflex  movements.  Most  of  the  in- 
stinctive acts  of  animals  are  of  this  kind,  the 
facnlties  being  innate  in  them.  In  man,  however, 
who  is  actually  the  most  helpless,  though 
potentially  the  most  powerful,  of  all  living 
creatures,  when  he  comes  into  the  world,  the 
sensory  and  associated  motor  nuclei  most  be 
edncated,  just  as  the  spinal  centres  must.  To 
illustrate  this  sensorl-motor  or  instiuctive  action, 
we  may  take  tbe  results  of  Flonrens'  well-known 
experiment  of  removing  the  cerebral  hemispheres 
of  a  pigeon.  What  happens  ?  The  pigeon  seem- 
ingly loses  at  once  all  intelligence  and  all  power 
of  spontaneous  action.  It  appears  as  if  it  were 
asleep  ;  yet,  if  thrown  into  the  air,  it  will  fly.  If 
laid  on  its  bock,  it  straggles  on  to  its  legs  again  ; 
tbe  pupil  of  tbe  eye  contracts  to  light,  and,  if  the 
light  ba  very  bright,  the  eyes  are  shut.  It  will 
dress  its  feathers  if  they  are  ruffled,  and  wiU 
sometimes  follow  with  a  movement  of  its  head  the 
movement  of  a  candle  before  it ;  and,  when  a 
pistol  is  fired  oiT,  it  will  open  its  eyes,  stretch  its 
neck,  raise  its  head,  and  then  fall  back  into  its 
former  attitude.  It  is  quite  evident  from  this  ex- 
jiorimont  that  geaeral  sensibility  and  special 
sensations  are  possible  after  the  removal  of  the 
hemispheres  ;  bnt  they  are  not  then  trans- 
formed into  ideas.  Tbe  impressions  of  senee 
reach  and  affect  the  sensory  centres,  bnt 
they  are  not  intellcctnally  perceived ;  and 
the  proper  movements  are  excited,  but  these 
ore  reflex  or  automatic.  There  are  no  ideas, 
there  is  no  true  spontaneity ;  and  the  ani- 
mal would  die  t  f  hunger  before  a  plateful  of 
food,  though  it  v;iU  swaliow  it  when  pushed  far 
enough  into  its  mouth  to  come  within  tbe  ran;;e 
of  the  reflex  acts  of  deglutition.  Here  again, 
then,  we  have  a  surprising  variety  of  adapted 
actions  of  which  the  body  is  capable  withuat  tbe 
interviuiion  of  intelligence,  emotion,  and  will — 
without,  in  fact,  mind  in  its  exact  sense  having 
any  part  in  them.  Tbe  pigeon  is  brought  to  the 
level  of  the  invertebrata,  which  have  no  higher 
nerve-centres  than  sensory  ganglia,  no  centres  of 
intelligcuco  and  will,  and  which  e-Tccute  nil  tlieir 
varied  and  active  movements,  all  their  wonderful 


displays   of  instinct,  through  senscn-y  and  asao-> 
ciated  motor  nnclei.     They  seek  what  is  good  for. 
them,  avoid  what  is  hurtful  to  them,  provide  for 
the  propogation  of  their  kind— perform,  indeed, 
all  the  functions  of  a  very  active  lifb  without 
knowing  that  they  are  doing  so,  not  otherwise  than 
as  our  pupils  contract  to  light,  or  M  our  eyes  ao 
commodate  themselves  to  vision  at  diCaiwnt  dw- 
tances  without  conseionsnsss  «b  ow  pait>     tb« 
highaat  ^ecialisationa  of  this  kind  of  nerve-fune- 
tion  are  dispUyed  by  the  ant  and  the  bee ;  tbeii 
wonderful  instinctive  acts  show  to  what  a  degree 
of  Special  perfection  sensori-aotor  aotion  majr  be 
bronght.  , 

Unlike  the  bee  and  the  ant,  man  mast  slowly 
learn  the  use  of  his  senses  and  their  respondsit 
movements.    This  he  does  by  virtue  of  the  fun- 
damental propierty  of  nerve  centre*,  whereby  they 
react  in  a  definite  way  to  suitable  imprsssioas, 
organically  register  their  experience,  and  so  ac- 
quire by  education  their  special  facnlties.     Thus 
it  is  that  many  of  the  daily  actions  of  onr  life, 
which  directly  follow   impressions  on   the  senses, 
take  place  in  answer  to  sensations  that  are  not 
perceived — become,  so  to  speak,  iiutinctine ;  somo 
of  them  being  not  a  whit  less  automatic  than  the 
instinctive  acta  of  tbe  bee,  or  the  aota  of  the  pigeon 
deprived  of  Its  hemispheres.  When  we  move  about 
in  a  room  with  the  objects  in  which  we  are  quite 
familiar,  we  direct  our  steps  so  as  to  avoid  them, 
without  being  conscious  what  they  are,  or  whst 
we  are  doing  ;  we  see  them,  as  we  easily  discover 
if  we  try  to  move  about  in  the  same  way  with  ooi 
eyes  shut,  bnt  we  do  not  perceive  them,  the  mind 
being  fully  occnpied  with  some  tram  of  thought. 
In  like  manner,  when  we  go  through  a  series  of 
familiar  acts,  as  in  dressing  or  undressing  our- 
selves, the  operations  are  really  automatio  ;  once 
begnn ,  we  continue  tbem  in   a  mechanical  order, 
while  tbe  mind  is  thinking  of  other  things  ;  and 
if  we  afterwards  reflect  upon  what  we  have  done, 
in  order  to  call  to  mind  whether  we  did  or  did 
not  omit  something,  as  for  instance  to  wind  np 
our  watch,  we  cannot  8atis^f  ourselves  except  by- 
trial,  even  thongh  we  had  aotttally  done  what  we 
were  in  doubt  about.    It  is  evident.  Indeed,  that 
in  a  state  of  proforond  reverie  or  abstraction,  a 
person  may,  as  a  somnambnlitt  sometimes  does, 
see  without  knowing  that  he.  sees,  hear  without 
knowing  that  he  hears,  and  go  tbcoogh  a  series  of 
acts  scarcely,  if  at  all,  conscious  of  them  at  the 
time,  and  not  ronemtMriog    them    afterwards. 
For  the  moat  diatioetdisplay  of  sensori-motor  ac- 
tios in   man,  it  is  necessary  that  his  cerebral 
hemispheres,  whidi  are  so  latigely  devek^xxl,  and 
Intervene  nuich  in  the  fnncUoBS  of  the  snbordi- 
note  centres,  shoald  be  deq>ly  engaged  with  Aeir 
own  functions,  or  that  these  should  he  snspeaded. 
This  appears  to  be  tbe  oaas  in  those  briaf  attacks 
of  epileptic  unconscionsneas  known  as  the  petit 
ituU,  in  which  a  person  will  sometimaB  go  on  with 
the  work   ha  was  engaged  in  ait  the  time  of  tbe 
attask,  utterly  unaware  of  the  monoitary  inter- 
mption  of  his  coiiacionBnesa.    There  are  many 
instances  of  this  sort  on  record,  which  I  cannot 
stop  to  relate  now  ;  ttoy  prove   bow  large  a  part 
sensori-motor  functiCns,  which  ore  the  highest 
nerve  fmutions  of  so  many  animals^  play  in  onr 
daily  actions.    We  oaght  dearly  to  apprehend 
the  fact  tiial,  as  with  the  spinal  cord,  so  bci«,  tbe 
movements  which  taUBt  place  ia  answer  to  the 
atimuloB  from  withont  mty  be  excited  by  the 
stimulus  of  tiie  will  desoeodini;  from  the  huni- 
spheros,  ar^  that,  when  they  ate  so  excited,  tha 
immediate  agency  of  them  isthesone.  The  move- 
ments that  are  outwardly  manifest  aca,  as  it  were, 
contained   inwardly    in   tbe   ^propriate    motor 
nuclei  \  these  have  been  edncated  to   perform 
them.    Hence  it  is  that,  when  the  left  corpus 
striatum  is  broken  up  by  disease,  the  right  cannot 
do  its  special  work ;  if  it  could,   a  man  mi|^ 
writs  with  his  left  hand  when  his  right  hand  was 
disabled  by  paralysis. 

Thus  much,  then,  conceming  oar  sensori-motor 
acts,  When  we  have  yielded  up  to  the  spinal  oord 
all  the  part  in  our  actions  that  properly  belongs  to  ' 
it,  and  to  the  sensory  ganglia  and  their  connected 
motor  nuclei  ti\  the  part  that  belongs  to  them,  we 
have  sabtracted  no  inconsiderable  part  from  the 
phenomena  which  we  are  in  the  habit  of  detig- 
miting  mental,  and  including  under  mind.  But 
we  still  leave  untouched  tbe  highest  functions  of 
the  nervous  system — those  to  «hich  the  hemi- 
spherical ganglia  miuister.  These  are  the  fonc- 
tions of  intelligence,  ofemotion,  and  of  will;  they 
are  tho  strictly  mental  functions.  The  question 
at  once  arises  whether  we  have  to  do  in  those 
supreme  centres  with  funilamcntally  diffirent  J 
properties  and  diff«pat  Ja?ss  fif 
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those  which  bdonK  to  the  lower  nerve  centres. 
We  have  to  do  with  different  fancUoos  certainly  ; 
but  are  the  organic  processes  which  tale  place  in 
them  essentially  different  from,  or  are  they  iden- 
tical with,  those  of  the  lower  nerre  centres  ? 
Ihey  appear  to  be  essentially  the  game  :  there  i« 
»  TMeptum  of  imprNgions,  and  th«e  is  a  leofition 
to  impr«9aioiiM,  and  them  is  an  avgaiiiii  ngMnt-' 
Uon  of  the  eftecta  both  of  the  impranions  and  of 
ths  MBClioDs  to  them.  The  external  stimuli  do 
not,  it  b  true,  ascend  direotly  to  the  sapreme 
centre*  as  they  do  the  spinaJ  centres  and  the 
geBSory  centres  ;  they  are  transmitted  indirectly 
throBi;h  the  gengory  ganglia  j  it  is  throngh  the 
segses  4bat  we  get  our  ideas.  This  is  in  acoord- 
aow  with  the  anatomical  observation — which, 
however,  is  diapoced— that  no  seasory  fibiea  go 
direotb  throngh  to  the  hemispheres,  and  no  motor 
fibres  atart  directly  from  them ;  both  aensory  and 
motor  fibres  stoppiiig  at  the  corpora  Mata  and 
tii^Ui»»i  iiptici,  aud  new  fibres  oonnectliiff  tinse 
with  the  liemi^eres.  But  this  das««at«ter  the 
f  ondamental  siaUadty  of  the  orgaobjiiauuaniu  in 
the  liifliai  i— Hal  The  impressions  which  are 
made  there  are  the  physiological  conditions  of 
ideas.  The  feeling  of  the  ideas  is  emotion ;  fori 
hold  emotion  to  mean  the  ^ecinl  sensibility  of 
the  yesicnlar  noorine  to  ideas.  Ths  registration 
of  them  is  meiHBry;  and  the  reaction  to  them  is 
volition.  Attention  is  the  maintanaBoe  of  1 
tension  of  an  idea  ca  a  group  of  ideas — the  keep- 
ing it  before  the  mind ;  and  rq/lcction  is  iiie  snc- 
eessira  transfcnneaof  energy  fivm  one  to  aaother 
of  a  series  of  idaaa.  We  know  not,  and  pei4ia{>s 
never  shall  know,  lAmt  mind  is  ;  bot  we  are  naror- 
tbsless  bonnd  to  invastigate,  in  a  scieodfio  apirit, 
the  Jaws  of  te  ftuutions,  and  to  trace  the  resem 
blsDces  whiefa  mtdonbtedly  exist  betveeattaB 
and  the  functions  of  lower  nerve  centres. 

CTo  be  eoniinued.J 
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fOvKtinuedfrom  fage  124.) 

IT  is  not  every  kind  of  tar  that  destroys  Hie 
durability  of  the  fibre*,  for  the  Archangel 
and  Stockholm  are  said  to  preserve  ths  rope,  so 
that  in  the  esecntion  of  important  works  it  is 
recommended  that  the  ropes  shoald  have  been 
reoaotly  mannfactnrsd,  and  be  made  of  the  best 
Petersburg  hemp,  ,with  Arobangsl  and  Stock- 
holm tar. 

The  tar  applied  to  ropes  made  by  the  warm 
regjster  is  more  flaid  than  in  those  made  np  with 
the  yams  cold,  and  therefore  penetrates  every 
fibre  of  hemp  oompletely.  Again,  as  the  heat 
drivegoff  both  air  and  moistare,  each  fibre  is 
brought  into  closer  contact  by  the  twisting  and 
ecmipieasion  of  the  strand,  and  the  strength  of  the 
irope  is  greatly  increased.  Another  advantage  i> 
derived  from  the  warm  register,  as  ropes  made  by 
the  same  are  almost  impermeable  to  water,  so  that 
it  is  absolntely  necessary  in  places  where  they  are 
exposed  to  the  wear  and  tear  of  the  weather  to 
have  them  made  by  the  new  process. 

The  dimensions  of  ropes  are  generally 'stated 
in  terms  of  their  girth  or  ciremnference,  and 
.worked  to  aboat  one-sixth  of  their  breaking 
strain.  The  weight  of  hempen  ropes  (in  lbs.  per 
fathom)  is  approximatelr  foand  by  multiplyrag 
the  sqnare  of  their  cirenouerenoe  by  26. 

Flat  ropes,  made  by  placing  four  ronnd 
ropes  tide  by  side,  and  stitching  them  np  by  ma- 
chinery into  a  flat  band,  are  now  nsed  for  many 
pnrposes  where  great  lengtlis  or  depths,  such,  for 
instance,  as  in  raising  coal  fnm  pits,  have  to  be 
attained. 

They  possess  great  strength  and  flexibility. 
In  some  cases,  iT  ropes  were  applied  they  would 
be  OTt  to  pieces  in  a  very  short  time,  and  the 
weight  of  chuns  might  also  be  inconvenient ;  it  is 
in  audi  instances  that  wire  ropes  are  nsed,  and 
faavo  proved  to  answer  the  purpose  very  well  in 
working  inclined  planes,  &e.  On  the  bnrham- 
Snnderland  railiray,  train"  are  drawn  np  and  let 
down  an  inclined  plane  of  4^  miles  length  by 
means  of  an  endless  wira  rope,  made  ot  liree 
pieces. 

The  two  practical  rnles  for  compating  the 
strenf(t)i  of  ropes  are  sometimes  ennnoiated  to 

be:— 

To  find  the  breaking  weight  in  tons  of  a  rope 
>&ade  of  common  hemp,  nraltiply  the  sqnans  of 
the  circumference  (in  inches)  by  -288  ;  conversely 
to  find  the  circumference  (In  inches)  of  a  hempen 
r^  whose  -nltimate  strengtii    is  given ;  extrae 


the  square  root  of  ;  the  ultimate  strain  divided  by 
28,  or  if  C  =  circumference,  B  =  breaking 
weight  in  tons  : — 

B  =  Ci   X•2e  =  C  =  ^/  — 
•23 

Note — ^For  sommon  cabhs  '23  may  be  replaced 
hf  A 

The  followhlg  table*  shews  the  weight  and 
strength  of  mmnd  ropes  of  hemp  and  wire : — 

Table  III. 


Hemp. 


2 

« 

c 

« 

7 

n 

B 

?* 

10 

u 

13 


MO 


Iron  Wire.  Steel  Wire,     ^^l'^^*' 


fig 
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12 


f. 
» 
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1« 
21 
•H 
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30 

•66 
39 
« 
4S 
48 
SI 
S4 
«0 

e« 
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78 
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U« 
108 


3 

S 

4 

S 
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7 

8 

« 

10 

11 

12 

13 

4i 

}fi 

16 

17 

18 

20 

ii 

24 

26 

28 

811 

33 

36 

40 


Table  TV.  shows    the  weight  and  strength  of 
flat  ropes  of  hemp  and  wire  : — 


Bemp. 


«^^^«ttS' 


11  h  ^? 
If  ^*  'il 

r-2i  3s<   So 


n 


44 

M 

00 
64 
72 
60 
88 
luO 
112 


20 
SS 
27 
28 
39 
36 
40 
45 
60 
128  \  66 
136  :  60 


Bien>NESs  of  Ropes  aito  SxBAiNa. 

Till  now  Tie  have  considered  ropes  and 
chains  to  he  perfectly  pliable,  which,  however,  in 
practice  is  not  the  case ;  for  daily  experience 
shows  that  any  rope  of  ordinary  dimensions  re- 
quires a  certain  amount  of  foroe  to  be  applied  to 
twist  it  in  any  direction,  and  this  foroe  is  called 
the  ttiffn***,  or  rigidnete  of  that  rope. 

It  is  obvioDs  that  this  force  will  ehiefly 
depend  on  the  intensity  of  thnt  foroe  W  stretoh- 
ins;  the  rope,  en  the  radius  of  onrratnre,  and  the 
thickness  of  the  tope  itself.  Again,  it  will  depend 
on  the  material  of  wbieh  the  rope  is  made,  on  the 
number  of  fibres  and  twists  given  to  the  same,  as 
well  as  whether  the  rope  is  new  or  old,  tarred  or 
nniarred, 

Amontonf  and  Coulomb  (celebrated  French 
engineer,  bom  1780  in  Angoolfime,  and  received 
the  first  prize  of  the  Paris  Academy  of  Soisnces 
for  his  "Thfiorle  des  Machines  Simples  ;"  died 
in  1806)  were  the  first  who  investigated  this  foroe, 
and  the  experiments  of  the  latter,  which  follow, 
led  him  to  tiie  mathematioal  formola  :— 

(l.)B«- (-t->W) 

2r 

Whereby  S  Is  the  registry  of  the  rope,  i  the  dia- 
meter of  the  same,  r  the  radius  of  enrvatare  ;  » 
an  integer  ;  a  co-efficient,  both  varying  with  the 
qnalify  of  the  rope,  and  h  a  magnitude  merely 


*  "MolMworth'sIogineeria    Pocket 

V  is.,  Prot  Ba  hlman'e  "  Mtehnnlck,"  p.  250. 


depending  on  the  inoica»!  of  ligidhess  called  fbrth 
by  the  force  W. 

Gerstner  found  all  thn  values  in  ConlomV:i 
formnla  too  great ;  we  shall  therefore  find  another 
value  for  S. 

Some  of  Coulomb's  experiments  are  shown  ia 
the  annexed  Table*,  showing  the  power  required 
to  draw  a  rape  roand  a  cylioder  having  one  metre 
diameter : — 


Uutarred 
n4rw  ropes 
mad*  et 


Wcightof  I 

DIamot    rope  pro.  Value  of  I  Vnlaeot 

tope=2  in  1  metre  ;     a  Jn       ,  C  jn   in 

metres.  , '«??,"' "»  la  kilos.  kllge. 


30  twiits 
IStWlsM 

8t 


0-0200  I  0-2834  I  0-2235  :  4MI0D7 
0-0114  I  O'U'18  ;  0O63t  !  0-005$ 
0-0088         0'J522    '     0<010a    i     0-0024 


Should  the  diameter  of  a  rape  not  oocnr  ia  the 
lAte,  Oodaaab  gives  the  rule  n  mnltiply  Che  aext 


^lipMMUaK  valne 


"0 


whereby  ^  is  the 


diamaler  of  the  rope  whose  rigidness  is  le- 
qnimd.  • 

fflie  power  n  varies  from  1  to  2,  according 
to  qnollty  and  strength  of  iSie  mpa. 

"nie  same  found  also  tiiat  rapes,  when  moist, 
possess  leas  rigidness  when  of  large  diameter, 
and  greater  stiffness  when  of  small  dimensions. 

But  aUhoogb  rope  made  by  the  warm  regis- 
ter is  both  stronger  and  more  durable,  it  is  less 
pliable,  and  therefore  the  wfld-reKistered  [rope  is 
more  generally  nsed  for  cwne-work,  where  the 
rqpe  must  be  wound  round  barrels  and  pfissed 
thnengh  pnlleys,  as  in  these  cases  the  radios  of 
ourvatore  is  very  small. 

A  formnla  more  applicable  to  practical  pnr- 
poses is  one  proposed  by  Eytelweinf  and  symbols 
lically  demonstrated  by 

i» 
1S  =  B  — W 
r 
r  being  the  radius  •£  barrel  -|-  half  the  ropa's 
diaaieter. 

When  i  and  r  are  given  in  motns  and  W  >° 
kilog.,  B  =  18,  and  then  we  have 

1 S  =  18  —  W 
r 
Bedtenhacher  t>r<9oaes  to  use  when  i  -and  r  are 
in  terms  of  centimeters 

i» 

S  =  0-36  —  W> 
2r 

If  instead  of  a  rope,  a  chain  be  wound  on 
a  barrel  of  radius  r,  then  the  friction  acting  at  < 
the  links  has  to  be  added  to  the  stretching  load. 
If  the  diameter  of  a  link  be  represented  by  S,  and 
the  coefficient  of  friction  by/,  then  we  may  write 
for  the  statical  moment  of  rigiduess  S, 

S  r  =  i/  5  W. 

For  the  statical  moment,  honever,  of  ths  force  P, 
overooming  this  resistance  of  the  chain 

Pr=W(r-hi/£). 

Nevertheless,  as  the  obain  has  to  become  straight 
on  the  other  side,  wo  may  assume  the  moment 
of  the  whole  to  be 

!Pr-W(r-l-4/«)  , 
which  may,  t<x  praotieil  purpose],  ba  written 
P  =  W(r-f/J). 

Weishaoht,  who  made  several  experiments  on  the 
flexibility  of  wive  reper,  found 

W 
S  =  (0-49  X  0-00238  —     kUog. 
»■ 
wherel)?  r  was  given  in  metres. 

Bspenmenta  made  in  Germany  (Frelberg§) 
have  shown'  that  the  rigidness  of  wire  ropes,  in. 
being  drawn  over  barrels  is  almost  overcome  by 
the  following  formnla  : — 

D  =  0-24  «»  V* 
whereby  D  is  the  diameter  in  feet,  S  the  diamete 
of  the  wire  nsed  in  millimetres,  and  n  the  number 
of  threads  the  rope  is  composed  qf. 


'  For  those  not  accustomed  to  work  with  Fiene 
measores,  the  following  may  prove  iisefnl  s— 1  mMro= 
3»-S71ln,  and  1  klle^nnime    =  e-20481b.    lin.  =  0-«l54 
met.,  aud  lib.  =  tri^  kilog. 

+  "  Handbdoh  der    Statlktester   Kirper."  VoL    II. 
p.  32-1. 

i  "  Ing  Jlecb.,"  Vol  I.,  ed.  3,  p.  186. 

t  "  JanrbUch  lUr  den,  Berg  tiud  Huttewnanni;  18»?,. 

p.i6.  ui^ifized  by 
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By  means  of  this  formoU  we  may  dow  give 
as  example  of  its  appUcatioa. 

Example: — What  is  the  intensity  of  rigidness 
in  an  nntsrred  rope  of  0023  met  diam,  wonad 
ronnd  a  barrel  0-28  met.  radias,  and  sn staining  a 
weight = 400  Itilog? 

Onr Formula  1  gives  : 
(0023) 

S  =  18  X X  400  =  12-96   kilog. 

0-28  X   0011 

By  means  of  Conlomb'e  table,  if  we  take  •  =  2 
in  1  ,  We  find  S  as  follows  : — 


o  f  y0OZ3\ 

2            \  002/ 
'iS*           /0  023V « 
_  W=( ) 

2  \  0-02/ 


0023\»        00225 


2 
0-0097 


=  0 147 


■  400  =  2-6 


S  = 


2747 


=  9-44  kllog. 


0-291 

This  result  is  smaller  than  the  first,  and  as  it  is 
better  to  calculate  the  strain  1ari;er  than  it 
actually  is  in  practice.  Formula  1  may  with  ad- 
vantage be  adopted. 


MKCHANICAL  MOVEMENTS.* 

(Cjntiimed  from  page  177.) 

(Vi  Arnold's  chronometer  or  free  cscapa- 
«7  J.  •  ment,  sometimes  nsed  in  watches.  A 
spring  A  is  fixed  or  screwed  against  the  pinto  of 
the  watch  at  b.  To  the  under  side  of  this  spring 
is  attached  a'  small  stop  d,  against  which  rest 
successively  the  teeth  of  the  escape  wheel  B  ;  and 
on  the  tap  of  spring  is  fixed  a  stnd  >,  holding  a 
lighter  and  more  flexible  spring;  which  passes 
nnder  a  book  k,  at  the  extremity  of  A,  so  that  it 
is  free  on  being  depressed,  but  in  rising  would 
lift  A.  On  the  axii  of  the  balailce  is  a  small 
stnd  a,  which  touches  the  thin  spring  at  each 
oscillation  oc  balauc>-whee1.  When  the  move- 
meat  is  in  the  direction  shown  by  the  arrow,  the 
stnd  depresses  the  spring  in  p  issing,  bat  on 
returning  raiees  it  and  the  spring  A  and  stop  d, 
,  and  thus  allows  one  tooth  of  escape  wheel  to  pass, 
letting  them  fall  immediately  to  arrest  the  next. 
At  the  samu^Ume  that  this  tooth  escapes,  another 
strikes  against  the  side  of  the  notch  g,  and  re- 
stores to  balance-wheel  the  force  lost  during  a 
vibration.  It  will  be  understood  that  only  at  one 
point  is  the  free  movement  of  balance  opposed 
during  an  oscillation. 
92.   Stnd  escapement,    used  in  large   clocks. 

*  Kxiraoted  rw>m  a  eompllatioo  by  Mr.  Q.  J.  Brows 
Editor  of  the  Amtneaa,  Artitan.  ' 


One  pallet  B,  works  in  front  of  the  wheel  and  the 
other  at  the  back.  The  stnds  are  arranged  in  the 
same  manner,  and  rest  alternately  upon  the  front 
or  back  pallet  As  the  cnrve  of  the  pallets  is  an 
arc  described  from  F,  this  is  a  repote  or  dead-beat 
escapement. 

93.  Duplex  escapement,  for  watches,  so  called 
from  partaking  of  the  characters  of  the  spnr  and 
crown  wheel*.  The  axis  of  ^balance  carries  pallet 
B,  which  at  every  osoillation  receives  an  impulse 
from  the  erown  teeth.  In  the  axis  A  of  balance- 
wheel  is  cut  a  notch  into  which  the  teeth  round 
the  edge  of  the  wheel  sucossslvely  fall  after  each 
one  of  the  crown  teeth  passes  the  impulse  pallet  B. 

94  and  96.  A  cylinder  escapement  94  shows 
the  oylinder  in  perspective,  and  95  shows  part  of 
the  escape-wheel  on  a  large  scale,  and  represents 
the  different  positions  taken  by  cylinder  A  B 
during  an  oscillation.  The  pallets  a  b  e  on  the 
wheel  rest  alternately  on  the  inside  and  outside 
of  cylinder.  To  the  top  of  oylinder  is  attached 
the  balance-wheel.  The  wheel  pallets  are  bevelled 
so  as  to  keep  up  the  impulse  of  balance  by  sliding 
against  the  bevelled  edge  of  cylinder. 

96.  Lever  escapement.  The  anchor  or  piece 
B  which  carries  the  pallets,  is  attached  to  lever, 
E  C,  at  one  end  of  which  is  a  notch  E.  On  a  disc 
secnred  on  the  arbor  of  balanoe  is  fixed  a  small 
pin  which  enters  the  notch  at  the  middle  of  each 
vibrntion,  causing  the  pallet  to  enter  in  and  retire 
from  between  the  teeth  of  escape-wheel.  The 
wheel  gives  an  impulse  to  each  of  the  pallets 
alternately  as  it  leaves  a  tooth,  and  the  lever 
gives  impulse  to  the  balauce-wheel  in  opposite 
directions  alternately. 

97.  An  escapement  with  a  lantern  wheel.  An 
arm  A  carries  the  two  pallets  B  and  C. 

98.  An  old-fashioned  watch  escapement 

99.  An  old-fashioned  clock  escapement 
100  and  101.  A  clock  or  watch  escapement ; 

100  being  a  front  elevation,  and  101  a  side  eleva- 
tion. The  pallet  is  acted  npon  by  the  teeth  of 
one  and  the  other  of  two  escape- wheels  alter- 
nately. 

102.  Balance-wheel  escapement.  C  is  the 
balance  ;  A  B  are  the  pallets  ;  and  D  is  the 
escape-wheel. 

103.  A  dead-beat  pendulum  escapement.  The 
inner  faoe  of  the  pallet  E  and  outer  face  of  D 
are  concentric  with  the  axis  on  which  the  pallets 
vibrato,  and  henoe  there  is  no  recoil. 

104.  Pin-wheels  escapement,  somewhat  re- 
sembling the  stud  escapement  shown  by  92.  The 
pins  A  B  of  .the  escapement  wheel  are  of  two 
different  forms,  but  the  form  of  those  on  the  right 
side  is  the  best  Oue  advantage  of  this  kind  of 
escapement  is  that  if  one  of  the  pins  is  damaged 
it  can  easily  be  replaced,  whereas  if  a  tosth  is 
damaged  the  whole  wheel  is  rained. 


105.  A  single-pin  p^eodalnm  eaeapemest  The 
escape-wheel  is  a  very  small  disc  with  (Incla 
ecceutric  pin  ;  it  makes  half  a  revolution  for 
every  beat  of  the  pendulum,  giving  the  impalie 
on  the  upright  faces  of  the  palleU,  the  boritoolaV 
faces  of  which  are  dead  ones.  Xfa^  can  also  be 
adapted  to  watches. 

fTo  be  coHtimtud.J 


DRESSING     MILLSTONES     WITH     THE 
DIAMOND   OB   "BORT." 
(^Qniclttded  /rampage  179.) 

FIG.  8  is  a  plan  of  the  dressing  apparatus  u 
applied  upon  a  millstone,  and  Fig.  9  is  a 
Corresponding  vertical  section.  Fig.  10  is  an 
inverted  plan  of  the  bottom  of  the  tool  or  bort 
holder,  and  Figs.  11  and  12  ore  an  end  and  a 
front  elevation  of  the  slide  as  fitted  with  a  single 
tool ;  whilst  Figs.  13  and  14  are  sectional  elerar 
tiuns  of  a  modification  of  the  slide  fitted  with 
two  tools. 

The  framing  of  the  machine   fonsSsts  of  a 
central  boss  1,  made  hollow  to  go  over  the  head 
of  the  millstone  spindle  when  operating  on  the 
bed  stone,  and  tbis  boss  is  connected  by  arms  2, 
to   a  segmental  •  ring  3,  accorately    turned,  or 
otherwise  made  flat  on  its  nnderside  to  rest  on 
the  surface  of  the  millstone  4,  near  the  outer 
edge  thereof,  that  being  the  part  of  the  millstone 
surfaoe  that  can  be  most  relied  upon  as  being 
truly  level.     To  facilitate  the  placing  of  the 
frame  oa  the  stone  three  adjustable  clans  5,  ore 
fixed  on  the  segmental  ring  3,  and  c  itch  upon 
the  top  binding  hoop  ;  accurate  centering,  how- 
ever, of  the  frame  on  the  stone  is  not  essential. 
Two  of  the  frame  arms  2,  are  made  in  the  same 
line  tangential  to  the  boss,  and  to  them  there  is 
fixed ^a  horizontal  guide  6,  made  with  V  rails  to 
receive  a  saddle  7,  which  can  be  moved  along  the 
guide  6,  by  means  of  a  screw   spindle    8.      A 
horizontal  arm  9,  is  fixed  to  the  saddle   7,  so  as 
to  stand  out  at  right  angles  from  the  guide  6, 
and  this  arm  is]  made  with  horizontal  ])  rails  to 
guide  a  slide  10,  in  which  is  adjusted  the  tool  or 
bort  bolder  II.    The  bort  holder  II,  is  a  spindle 
screwed  at  its  upper  end  to  receive  a  nnt,  and 
formed  at  its  lower  end  with  a  cr^ws  plate  to  fit  a 
rebate  in  the  bottom  of  the  slide  10,  and  wiih  a 
boss  in  which  a  socket  is  bored  to  receive  three 
angular  steel  bits  by  which  'he  bort  is  fixed.  The 
three  steel  bits  are  shaped;  to  bnild  together  into 
a  cylindrical  form  a  little^  less  than  the  locket, 
and  the  bottom  comers  of,  their  central  meeting 
edges  are  hollowed  to  grSp  the  bort,  whilst  they 
are  adjusted  upon  it  by  Screws  tapped  through 
the  sides  of  the  socket.    With  this  simple  con- 
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«trnotion  tha  bort  cm  be  gripped  in  nj  potition 
by  the  steel  bita,  and  the  vrhola  can  be  tnrned  in 
the  socket  to  as  to  pregaot  the  catting  angle  of 
the  bort  in  the  most  adrantageone  manner.  One 
OT  two  pieces  of  TaUunised  rubber  a  ar<  applied 
between  the  bottom  cross  plate  of  the  tool  11, 
and  the  slide  10,  and  may  be  more  or  less  com- 
preesed  to  modify  the  elasticitr  of  the  tool  bj 
means  of  the  screw  not  which  holds  the  tool  in 
the  slide.  A  handle  12,  is  jointed  npon  the  slide 
]0,  and  by  means  of  it  the  operator  draws  the 
slide  along  the  gntde  arm  9,  and  so  causes  the 
bort  to  ent  a  minute  groove  on  the  surface  of  the 
millstone.  Tbe  dressing  for  one  sector  of  the 
millstone  surface  is  done  with  the  fhime  12  3, 
in  one  position,  the  arm  9,  being  shifted  or  fed 
across  after  the  formition  of  each  groove  by 
means  of  the  screw  spindle  8.  Toothed  feed 
wheels  13,  are  fixed  on  the  ends  of  the 
screw  spindle  8,  and  are  acted  npon 
by  feed  catches  jointed  to  levers  14,  set  loosely 
on  the  spindle  and  conueeted  by  means  of  a 
horizontal  rod  15,  above.  A  handle  16,  is  set 
loosely  on  the  rod  15,  so  that  it  can  be  moved 
into  the  moet  convenient  position  for  tbe  operator, 
who  works  tbe  tool  slide  10,  with  one  hand,  and 
the  feed  handle  16,  with  the  other.  The  feed 
may  be  effected  either  when  the  slide  10,  is  at 
the  inner  end  of  its  traverse,  or  when  it  is  at  the 
onter  end  thereof,  the  bort  being  moved  in  both 
Strections  along  each  groove  i  or  the  feed  may  be 
elTected  both  when  the  slide  is  at  the  inner  end 
and  when  it  is  at  the  outer  end  of  its  traverse,  in 
which  cast  the  bort  will  be  moved  only  once 
along  each  groove.  When  the  dressing  of  one 
sector  of  the  millstone  surface  is  completed  the 
entire  machine  is  shifted  round,  to  bring  the  arm 
9,  parallel  to  the  grnoves  of  the  neit  sector. 

Two  borts  with  their  holders  may  be  carried 
on  the  slide  10,  as  shown  in  Fig.  14  ;  and  this 
modification  may  be  used  when  a  deeper  cut  is 
required  than  that  which  a  single  bort  will  give, 
one  of  the  two  borts  being  adjusted  slightly  lower 
than  the  other.  When  applying  two  tools  in 
this  way  tbe  spindles  are  fitted  somewhat  loosely 
into  thJe  slide  10,  and  small  cushions  b  of  vul- 
canised rubber  are  placed  behind  them,  whilst 
■mall  pinching  screws  c  are  inserted  in  front, 
and  by  torning  these  more  or  less  the  two  bort 


Snnts  can  be  adjntted  so  as  to  cat  aecorately  in 
e  same  line.  The  two  tools  may  also  be 
adjusted  to  cat  in  two  separate  lines  if  preferred. 
A  eompariaon  with  Golay's  moahine  will 
render  obvious  the  superior  constroction  of 
Young's,  its  remarkable  simplicity,  and  its  free- 
dom from  varions  drawbacks  associated  with  the 
earlier  machines.  The  dress  or  cracking  which 
Young's  puts  into  the  millstone,  consisting  of 
strais;ht  horizontal  cuts,  is  cleaner  and  neater, 
and  has  not  the  ragged  or  fractured  appearance 
caused  by  tUb  chipping  action  of  the  rotating 
tool.  It  is  especially  superior  in  indicating  and 
discovering  any  inequnlity  or  want  of  truth  in 
the  grinding  surface,  doing  this  with  a  precision 
and  aoonracy  not  hithetto  attained,  and  which 
necessarily  arises  from  the  machine  being  formed 
with  a  turned  bearing  ring,  which  rests  on  a 
large  portion  of  the  millstone  surface  near  the 
outer  edge.  This  U  confirmed  in  practice  by  the 
machine  discovering  many  imperfections  of 
surface  which  the  prov-  fic.io 

ing  staff  allows  to  es- 
cape notice.  Requiring 
no  driving  power,  it 
can  be  worked  whether 
the  mill  is  running  or 
standing.  It  requires 
no  gearing  whatever, 
and  is  much  less  de- 
pendent on  individual 
actuated  by  a  lad  or  inexperienced  workman, 
cannot  get  oat  of  order.  It  dresses  the  stone  in 
less  time  than  Golay's,  and,  as  compared  with 
ordinary  handwork,  requires  the  service  of  fewer 
stonemen.  Immediately  that  the  stone  is  set  to 
work  after  being  re-dressed,  it  grinds  perfectly, 
making  much  fewer  flonr  sharps,  or  middlings, 
and,  in  consequence,  a  larger  proportion  of  fine 
flour.  The  bran  is  broader  and  better  cleaned, 
and  the  flour  of  purer  colour  and  more  regular. 
The  amount  of  feed,  or  rate  of  grinding,  is  not 
decreased  ;  whilst,  in  consequence  of  the  ease  and 
rapidity  with  which  the  operation  can  now  be 
effected,  the  millstones  ore  sometimes  re-dressed 
after  running  four  days  and  nights.  This  more 
frequent  re-dressingis  found  ailvantageons  where 
the  mixture  of  nheat  is  soft  and  tough,  but  where 
it  is  dry  the  stones  are  re-dressed  only  after 


skill,   as    it     can 


running  tix  days  and  mghts.  When  the  stones 
are  lifted  for  re-dressing  they  are  found  to  be  in 
perfect  trim,  having  a  beautiful  straight  level 
face,  and  with  much  of  the  former  dressing  still 
olear  and  distinct.  One  miller  nsing  Mr.  Young's 
maohine  found,  on  a  careful  comparison  with  the 
results  of  the  ordinary  handbill  dressing,  that 
out  of  everv  hundred  boll  of  wheat  (I  boll  = 
2401b.)  he  obtained  a  bag  and  a-hall,  equal  to 
4-201b.,  more  fine  flonr,  with  proportionally  loss 
seoonds. 

A  great  variety  of  millstone  dressiog  machmes 
have  been  brought  out  and  patented  since  th>  so 
to  which  wo  have  referred,  but  they  are  all  com- 
prised in  the  "  rotatoor "  and  "rectilinear" 
closaeK,  of  which  Golay's  and  Young's  are 
respectively  the  chief  representatives  ;  and  they 
differ  nmongst  each  other  moinly  as  regards 
minor  details,  a  critioal  comparUon  of  which 
would  not  only  be  tedious  and  uninteresting,  but 
it  is  also  incapable  of  being  satisfactorily  made  at 
present  on  account  of  the  small  experience  as  yet 
had  with  most  of  them. 

Naturally,  where  several  patented  maohmes  for 
the  same  purpose  compete,  questions  must  arise 
as  te  the  novelty  and  validity  of  each,  and  as  to 
whether  the  more  recent  are  infringements  of  the 
earlier  patents.  The  main  competition  is  practi- 
cally between  the  two  most  saccessfnl  machines, 
Golay's  and  Young's  ;  and  we  believe  that  the 
great  hindrance  to  the  more  general  adoption  of 
one  or  other  of  these  machines  has  been  the  doubt 
whether  Golav's  patent  is  valid,  and  whether 
Young's  machine,  as  has  been  openly  asserted  by 
persons  interested  in  Golay's  patent,  is  an  in- 
fringement of  it.  At  the  same  time  many  of  the 
most  extensive  millers  in  the  United  Kingdom 
have  adopted  one  or  other  of  the  machines,  con- 
vinced of  the  great  superiority  of  the  dress  over 
hand  drees.  As  regards  the  diamond  itself,  Golay 
does  not  claim  to  use  the  diamond  except  when 
acting  with  rapid  blows,  and  clearly  could  not 
validly  claim  the  plain,  continuous,  rectilinear 
cut  of  the  diamond  in  face  of  the  earlier  patents 
of  Childs  and  Knight ;  whilst  as  both  Young  and 
Golay  ore  obliged  to  use  bort  instead  of  the 
common  clear  diamond,  it  is  plain  neitherof  them 
is  clear  of  Jobin's  patent.  As  regard*  the  neces- 
sary apparatus,  Young's  only  resembles  Go' ay's 
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10  bariog  a  horizont*!  guide  and  glide  with  a 
Ecr«w  feed  motion  at  right  angloit  thereto ;  Ipt  in 
tbia  respect  both  Oolay'e  and  Young's  raaw>ble 
Moriseeau'a,  whllit  Yoong's  arranKement  .is  in 
fact  more  like  Moiuseaa's  than  it  ia like  (iqiu.j'a. 
We  Trill  not  take  upon  u8  to  ceiMf  ^tftm  the 
lawjers  will  deeide^he  qnestiona,  botthay  ajpifT 
to  as  very  simple  ones,  and  plain  edvamon  «N>ae 
ongircn  to  them  MBciently  obvioiM. 

Wo  have  applied  the  term  "  bort"  to  tbe><<ib- 
staoee  do^  awd  for  dressing  millatonee,  as  iieiDg 
the  best  and  mo«t  distinctive  appellation  JviAont 
coining  a  new  word ;  it  is,  however,  alio  tuwd  to 
designate  the  impure  fragments  and  exorMMBcee 
which  are  removed  from  the  rongh  '1i»iflft))>'  in 
the  process  of  ontting,  and  whleb  are  opit  so 
hi^  or  suitable  as  the  stones  originally  fonfvl  in 
a  detached  state. 

^HB  Ekd. 


CAPTAIN  PETEESOITS  STEAH  lOFK 
BOAT. 

IT  is  sidd  the  invention  of  C.  W.  Peterson,  of 
No.  7,  Oakley-crescent,  City-road,  London, 
for  the  applioation  of  steam  power  to  lifeboats,  is 
destined  to  effect  an  important  improvement  in 
oar  lifeboat  system,  and  conseqaently  to  increase 
ver^  considenbly  the  mt^ns  at  onr  disposal  for 
Saving  1L&  at  sea.  The  Committee  of  the  Ship- 
wreaked  Karinan'  Society,  after  szaHaiaing  the 
models  and  drawings  of  the  invention,  bAve  ex- 
pressed themselves  pleased  with  it,  and  are 
anxious  that  it  shonld  have  an  (deqnate  trial. 
Captain  Beterson  is  confident  thai  hia  boat  will 
be  able  to, put  to  sea  in  all  weathew>  and  that,  if 
upset,  it  will  instantly  right  itself  aUboBt  kwing 
its  motive  power.  The  advantage  it  arjll  |MfMMSt 
both  in  nipect  to  increased  speed  and  pMnri 
'  over  the-iifeboats  now  in  use  must,  of  aonrse,  be 
self-evident,  but  the  great  thing  is  to  pot  the  in- 
vention to  tbe  test.  The  cost  of  bnilding  a  trial 
boat  will  be  abont  £600  «r  £700,  towards  which 
the  ConupiOge  of  Lloyd's  have  sobaeiibad  £S0, 
theSaliMtelaBtitntionia  £52 10s.,the8hipwrecked 
Marineis*  Society,  £60,  the  Royal  National  Life- 
boat Institation  £100,  Miss  Bordett  Coutta  £100 
and  about  £60  has  been  oontribntcd  by  merchants 
and  others,  making  altogether  upwards  of  cClOO. 
Tbe  names  here  mentioned  as  subaoribera  afford 
a  guarantee  for  the  practieabiUty  of  the  propoaal, 
and  we  trost  their  liberality  will  at  once  be  sup- 
plemented to  anoh  an  extent  as  to  insure  tbe  com- 
plete vealisation  of  Captain  Fetanon's  intentiiws. 
The  object  is  one  of  sneh  natiooal  importance  that 
it  ought  to  oommand  univazaal  sympathy  and  sop- 
port,  and  to  be  received  with  B|ieoiaI  favour  and 
interest  by  maritime  commnnitisa  directly  con- 
eerned  in  the  welfare  and  safety  of  our  seamen. 
This  beinc  so,  Captain*  Peterson  may  reasonably 
expect  such  an  amount  of  assistance— and  that, 
too,  within  a  very  short  time— as  wlU  enable  him 
io  pat  his  invention  to  the  test. 

We  should  like  to  know  what  Mr.  Lewie,  the 
zcaloBS  Secretary  of  the  Boyat  Lifeboat  Inatitn- 
tion,  or  any  one  elae  who  has  paid  attention  to  the 
subject,  has  to  say  abont  these  lifeboats.  If  the 
thing  be  practicable,  we  see  no  reason  why  ^the 
Ekousb  MBCHAHicLifeboat  should  not  be  pro- 
pelled on  its  beneficial  enands  by  steam. 


hours  in  ten  ounces  of  cold  water,  and  again  dried 
and  weighed  as  before.  This  loss  represents  sngar, 
theobromine,  and  other  soluble  constituents  ;  and 
it  is  eviilant  that  if  sugar  of  adalteration  be  present, 
the  loss  of  weight  will  be  greatly  increased. 

4.  Tbe  residue  (from  8)  is  boiled  for  an  hour 
in  ten  ounces  of  water,  to  which  half  an  ounce  of 
hydrochloric aicid  has  been  added,  and  once  more 
dried  and  meighed.  The  loss  in  this  case  consists 
of  starch,  cocoa  red,  &c.,  and  here  the  starch  which 
has  been  purposely  added  is  discovered. 

6.  A  few  grains  of  the  cocoa  are  burned  on  a 
crucible  lid,  and  the  colour  of  the  ash  is  observed. 
If  this  bs  riJNsidedlyred,  then  ochre  or  lowfi  such 
coloarisg  mAttarbas  been  employed. 

As  we  have  already  remarked,  althongb  the 
process  cawiot  pretend  to  absolute  truth,  yet*  very 
idoee  approsimstion  can  be  thns  obtainad,  es- 
paoially  if  samples  of  pure  cocoa  be  first  treated 
in  an  exactly  similar  tnanner.  This  we  have  done 
and  thefnilnaiaK  results  represent  an  average  of 
several  sooh  expedments  : — 

Moisture     4-6 

Soluble  in  ether  (fat)  ...  48-6 
Soluble  In  water  (sugar,  &o.)  ll'S 
Soluble  in  acid  (starch,  ke.)  188 
Besidue  insoluble  (c9lluloBe,&c.)  16-4 

^  1000 

"9116  colour  of  the  ash  was  a  light  grey,  and  no 
foreign  starch  was  visible  under  the  microscope. 
Wi^  tfa«B«cpiaiiation  we  proceed  to  the 

Atuiljftit  qf  Thirty-one  SampUt  of  Cocoa. 


POPULAB     FOOD     ANALYSIS.— 
COCOA.* 

{^Continued/torn  page  VIZ.") 

LET  OS  see  bow  far  this  dreadful  programme  is 
in  reality  earned  out  nowadays,  by  glancing 
at  tbe  following  rasnlts  of  our  analysis.  But  before 
doing  BO,  we  will  asplain  the  simple  process  we 
have  adopted  for  obtaining  oar  results.  Tbe  mode 
of  procedure  does  not  pretend  to  abaolate  accu- 
racy to  a  fraction,  but  will  be  found  in  practice 
easily  performed  and  understood.  It  is  asf(d- 
lows  : — 

1 .  Twenty  grains  of  the  cocoa  are  woighed  out 
and  dried  for  some  hours  at  a  steam  heat.  Tbe  dry 
oocon  is  then  weighed,  and  tbe  loss  of  weight, 
mnltiplied  by  6,  gives  the  mnistnre, 

2.  The  residue  (from  1)  is  digested  for  two 
hours,  with  frequent  agitation,  la  four  ounces  of 
ether,  and  the  latter  having  been  pouted  off  as 
closely  as  possible,  tbe  cocoa  is  again  dried, 
weighed,  and  the  loss  of  weight  ascertained  aud 
oalculated  as  above.  Tbe  loss  equals  fatty  mut- 
ters. 

3.  The  residue  (from  2)   is   digested  for  six 

*  By  J.  UuTEa,  Fh.O„  in  the  Food  Journal. 
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It  will  thns  be  seen  that,  out  of  all  the  samples 
examined,  the  only  one  which  answers  to  the 
anaWsiB  of  pure  decorticated  cocoa  is  No.  £1.  Noa. 
2  and  34  are,  however,  also  good  samples  of  eoooa , 
while  Nos.  11  and  12  must  be  noted  as  specimens 
of  pure  COCOA  deprived  of  its  oil.  No.  1  is  a  pure 
cocoa  to  which  desiccated  milk  has  been  added, 
thereby  slightly  increasing  the  fat  and  sngar.  The 
worst  of  all  ore  Nos.  18,  19,  20,  and  83,  in  which 
not  only  is  the  quantity  of  real  cocoa  reduced  to  a 
minimum,  bnt  ochre,  or  some  snob  ferruginous 
earth,  baa  been  addedfor  colouring.  On  the  whole, 
the  picture  ia  one  not  calculated  to  reassure  the 
the  cocoa-oonsaming  portion  of  the  public.  We 
append  recipes  for  tbe  maoufactnre  of  cocoas 
which  wonld  be  similar  to  three  of  the  most 
adulterated  samples: — 


Cocoa...      1001b. 

..     1001b.     . 

.    1001b. 

Sugar...        40»b.     . 

..       861b.     . 

.     8nb. 

Starch...       ICIb.      . 

..      301b.      . 

..      301b. 

Water...         — 

6pt.      . 

..        7pt. 

Ochre,  or -J    • 
some  f 
s  n  0  h  ^ 
earth.  } 

..    aUttle    . 

.    a  little 

_  Tbe  addition  of  water  wonld  be  unnecessary  if 
nice  damp  raw  sugar  were  used  in  slightly  in- 
creased quantity.  By  following  these  recipes, 
our  reat^ers  who  like  '•  soft  tasting  cocoa  "  (as  we 
heard  a  lady  call  her  favourite  manufacture  tbe 
other  day)  con  make  their  own  composition  much 
more  cheaply  than  they  can  bny  si  packet  of  tbe 
"  genuine"  article  they  use  at  present. 


Now  we  are  brought  face  to  face  with  the  ques- 
tion :  Ought  tbia  addition  of  starch  and  sugar  to 
cocoa  to  be  regarded  as  an  adulteration  ?  If,  on 
the  one  band,  we  take  the  word  adalteration  to 
mean  tbe  mixiag  of  anything  hurtful  or  delcterioua 
with  an  article  of  food,  the  answer  mast  be  in  the 
acgative,  because  not  only  is  tbe  starch  harmless, 
bnt  it  supplies  a  want  in  tbo  article  itself,  besides 
dilating  its  rich  and  somewhat  dyspectic  qualities. 
Indeed,  this  admixture  has  baea  hhmiIiiiI  by  aa 
eminent  food  authority,  as  "  a  skilTul  chemical 
adjustment,  laade  without  diwnioalluiowl«dg«,a» 
the  result  of  long  asd  wide  experience."  '  Bat,  oa 
the  other  hand.  If  we  take  adulteration  to  meaa 
the  mixin^of  anytiiu^  (even  if  it  should  be  bene- 
ficial) with  an  attioie  of  diet,  without  distinctlj 
setting  forth  the  fact,  tbe  present  style  of  cocoa 
manufactne  becomes  a  sophistication.'  With  tha 
greatest  desire  to  let  this  matter  down  gently,  as 
we  have  nowisb  to  bold  almost  all  the  cocoa  manu* 
faoturers  in  England  up  to  public  reprobation  as 
sephistioators,  we  ooanot  escape  the  fact  that 
IBaay/>r«par«<  cocoas  are  advertised  as  "genuine," 
narsaa  we  help  harbouring  a  shrewd  doubt,  that 
the  oonpaiative  prices  of  eoooa  and  starch  bad 
much  mora  to  do  with  the  "akilfnl  chemical  ad> 
jnstment,"  than  a  real  desire  to  benefit  tbe  public 
We  should  advise  the  many  respectable  firms 
en^ged  in  tbe  cocoa  trade  to  cnu  their  cocoas 
plainly  and  distinctly  prepared  coeoai,  or  by  some 
such  term  as  would  convey  the  true  impression  of 
their  nature.  This  would  be  very  much  more 
sensible  then  denominating  them  "  genuine," 
"  soluble,"  or  "  homceopathio,"  &o.,  when  all  tho 
connection  they  have  with  solubility  simply  con- 
sists in  tbe  amount  of  soluble  joatter  added  as  a 
diluent,  and  with  homoeopathy  in  the  small  amonat 
of  real  eoooa  which  Ibaiy  give  at  a  dose.  In  & 
word,  we  are  onoenortt brought  back  to  the  naoas- 
sityior  an  "  Adnltasation  ibst,^'  sadh  as  «a  Jiava 
all  aktqg  staailtly  advaaated— namely,  a  law  to 
compel  everything  to  be  sold  under  its  own  name, 
with  proper  officers  to  ase  the  Act  oartiedont  ; 
bnt  to  hope  for  such  a  thing  under  the  praaeat 
reffime,  seems  alnuist  Utopian  ;  and  we  have  no 
reaoorce  bnt  to  follow  the  dictum  of  an  eminent 
statesman,  and  to  "  agitate  and  agitata." 

In  our  next  article  we  will  conclude  the  subject 
by  giving  directions,  illustrated  by  engravings,  for 
the  detection  of  adulterations  cf  cocoa,  by  means 
of  tbe  miorosoope. 


THE   PATENT  LAWa 

A  SHORT  tfane  since  a  meeting  of  tfte  Ifaa. 
cheater  Patent  Law  Beform  AMooiation 
was  held,  Sir  William  Pairbaim  in  the  chair, 
when  the  fbllowiag  petition  to  Parliament  waa 
discussed  and  adopted : — 

"  That  your  petitioners  being  persons  engaged 
in  various  branches  of  industry  and  oommetce  in 
the  city  of  Manchester  and  the  enrrotmding 
district,  formed  themselves,  with  others,  in  1860 
into  an  assooiation  for  procnring  a  reform  of  tbe 
patent  laws  as  then  existing  and  administered, 
the  evils  of  which  and  tbe  remedies  therefor, 
they  set  forth  in  memorials  to  the  Board  of 
Trade  and  petitions  to  Parliament  in  1850, 1851, 
and  1852,  and,  after  incessant  labour  and  ex- 
pense, were  tbe  principal  means  of  obtaining  tha 
Patent  Law  Amendment  Act  of  1852.  That  Act, 
although  it  did  not  adopt  all  tbe  recommen^- 
tions  of  your  petitioners,  provided  remedies  for 
some  of  the  then  existing  evils,  such  aa  granting 
immediate  protection  to  inventors  on  applieatioa, 
a  large  redaction  in  the  amonnt  cf  fees  paid  for 
obtaining  letters  p^teut,  and  tbe  publication  of  all 
specifications  and  indexes  thereto ;  but  it  left 
untouched  many  of  the  evils  for  which  your 
petitioners  pointed  out  remedies,  which  had  they 
then  been  provided  for,  would  have  aatiii&ed  th^ 
public  and  prevented  tbe  unreasonable  outcry 
now  raised  for  tbe  entire  abolition  of  the  present 
patent  laws.  That  your  petitioners  are  fully  of 
opinion  that  tbe  fees  may  be  considerably  re- 
duced, as  tliey  consider  the  cost  of  obtaining 
letters  patent  should  not  exceed  what  is  absolutely 
necessary  for  the  maintenance  of  the  Patent 
Office  and  printing  the  specitications  and  indexes. 
That  your  petitioners,  fully  sensible  of  the- 
advantages  of  a  well-devise'd  patent  law,  are 
decidedly  of  opinion  that  any  attempt  to  aboUsh 
these  laws  would  prove  not  only  highly  injurioOB 
to  tbe  best  interests  of  the  country,  and  destruc- 
tive to  the  inventive  powers  of  the  nation,  hot 
would  ultimately  destroy  tbe  high  position  thi» 
country  has  attained  iii  the  jproseoiition  of  tii» 
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uiefirt  and  iudnstxlil  »rtg.  That  your  petitionon 
hMfe  invariably  prottstoil  against  the  abolitioo  of 
thcaa  laws,  as  being  suicidal  asd  ODJost  to  the 
nation,  b«th  as  regards  the  protection  of  property 
in  pst«nts,  and  tSe  mental  acqnirements  o£  the 
honest  iBTentor.  That  your  petitioners  senBibly 
impreaeed  wHh  these  tI«w»,  hnmbly  request  that 
your  honourable  Hon»«i  will  confirm  by  law  the 
following,  recommendation!,  and  rectify  such 
oth*T  abases  as  have  been  found  detrimental  to 
the  worfcSng  of  the  patent  laws. 

"  1.  "rilat  scientific  assessors  be  appointed  to 
repnaeni   mecbanical,  chemical,    and    natnral 
solan,  tB  assist  the  judge*  and  law  ofl^rs  of 
,the  Crown  in  deciding  patent  cases,  oppoaitlonB, 
:aad  iafringemeDtSjSO  as  to  render  their  decisbns 
mon  aertain  and  ia  oniaon  with  each  other,  sad 
thereSy  pterent  litigation  and  uncertainty.    2. 
That  the  said  assesssrs  be  assisted  by  a  oom- 
netent  staff  of  examiners  to  report  on  the  norelty 
ot  all  appHeattona  for  letten  patent,  and  thas 
prevent  a  number  of  patents  being  granted  tot 
Om  same  iarention.    3.  That  the  present  system 
■ol  pro»i«io«al  spedflcations  and  six  months'  pro- 
tection to  be  abolished,  and  in  the  place  thereof  a 
eystcfa  of  registration  be  adopted  at  a  trifling 
■eoH,  ginng  a  mere  extended  time,  say  twelve 
months,  orj^erffectiDg  inventions  before  applica- 
tion is  made  for  letters  patent,  and  dnring  the 
twelve  moatha  the  inventor  to  have  the  power  to 
«meod  bis  registration  if  he  finds  it  nsoeaaary. 
4.  That  letter*  patent  shall  continue  ia  force,  by 
{ha  payment  of  an  »nnaftl  tax,  for  15  years  from 
ib«  chkte  of  the  first  registration.    5.  That  a  fine 
be  imposed  upon  any  person  sdling  or  exposing 
for  sale  anv  article  as  patented  when  it  is  not  so, 
and  that  the  date  and  number  of  the  patent  be 
affixed  to  all  articles  sold  aa  patented    where 
practicable;    ttiis  would  prevent  many  frauds 
Mag  wactised  on  the  puWio.     6.  That  a  special 
indge  be  appointed  for  the  trial  of  patent  eases, 
and  that  on  such  trials  the  judge  be  assisted  by 
the  aeae^oTS,  and  all  questions  of  faot»  aa  well  aa 
<i  Itw,  be  decided  by  a  jodge  withont  a  jury. 
7.  That   patents   ought  not   to  be    granted  to 
importara  of  foreign  inventiona.     8.  That  the 
granting  of  licenses  shall  be  compulsory  under 
-the  appromU    of   ths  aasessors.     ».  That   the 
liord    ClMMdlor    shall  nat  be  limited  to  one 
month  oaly  fix  sealing  a  pstent  af  bsr  the  proper 
time  in  easaa  of  opposittoe,  and  alko  that  he 
should  bs*e  power  to  extend  (he  time  for  the 
payment  of  snweqnent  taasw  ia- eases  ot  accident 
or  extreme  ni  -    '^  • 


LETTEE8  TO  THE  EDITOB. 

[We  do  not  hold  onrKlves  nmoniilbje  tor  the  opbilDna 
of  oor  comnpondenti.  TBb  Kditob  respectfully 
requests  that  all  oonmokllaaitioiu  iboaM  be  drawn 
np  as  brieSy  as  possible.]  _ 

•,♦  All  oommanlcatjoaa  shonld  be  addressed  to  the 
Kditob  of  the  Enolirit  sBohakio,  31,  Tavlstook- 
■treet.  Govern  Garden,  W.6. 

AH  thaqoes  and  Poet  OlBtse  Orders  to  be  made  pay- 
able to jTrASSMoaa  KoirMroa 

r  wonM  have  every  oae  write  what  he  knows,  and 
aa  much  aa  be  knows,  but  ne  more ;  inid  that  not  In 
this  only,  bo«  In  all  other  soHJeeta ;  Kor  such  a  per- 
aon  may  have  some  partloattr  Itnowledge  and  expe- 
rience •!  the  nature  of  such  a  person  or  aueh  a  foun- 
tain, that,  as  to  other  things,  knows  no  mora  than 
what  everybody  does,  and  yet  to  keep  a  clutter  with 
this  Httio  phtance  of  hla,  wlU  nndertake  to  write  the 
Whole  body  o*phy.«ick»:  a  vice  from  whenoe  (freat  In- 
conventoaoea    derive     their     orlginaL -JfoahMyiK » 

DE    OWfSKBS    RBBCS     CSLKSTIBUS-ET 
QUIBD8BAU  AI>UB. 

Sta,— Wf  kw»«rt»d«Bof  the  viewa  of  Mr.  Williams 
with  reference  to  "the  Fuel  of  the  Sun  "  Is  wholly  *- 
rived  from  tba  letter  of  "  The  Harmonious  BUM- 
amith  "  oa  p.  16a  JndgrloK  from  the  priots  o«J«e 
work  there  eontaiued,  I  should  say  tbst  It  eoasMMd 
of  a  lUtle  Laplace,  a  triae  of  Haver  some  Proctor, 
and  a  edtod  deal  of  Sir  William  TtamaoB  i  the  whole 
slmmaNd  together  and  (as  the  Cookery  books  say) 
"served  np  Sot  "   with  Williams. 

It  la  extremely  bard  to  pronounce  any  opinion  noon 
aa  bvpotheala— or  rather  upon  hypothesee-^somlng 
beforaone  In  aueh  a  form  ;  but  certainly  a  difficulty 
or  two  aotrireata  Itself  to  my  raind  In  pernslai;  the  ab- 
stract of^Hr.  W.'s  book  which  "  The  Harmonlos 
Blacksmith"  has  made.  And  flrstly.  It  Is  perfectly 
easy  to  conceive  that  the  attractive  power  of  the  Sun 
should  cause  the  descent  on  to  his  surface  of  any 
amount  of  cosmical  matter  (call  such  matter  plane- 
toids aiirolltes,  or  what  you  will)  which  comes  within 
the  sphere  of  such  attraction.  The  mass  of  the 
body  or  bodies  aoattraeted.  belncr  asanmed  or  known, 
and  their  velocity  on  reaching  the  Son'a  surface,  also 
deurniloed.  the  amount  of  heat  generated  by  their  Im- 


USErtTL  M^  XlSSfWR  lOTES. 

ABTIPtOMI.  PBODUCrrf)!*  OT  H3B  IN 
INDIA.— Sr.  Jlaoaaen  relates  tba*.  ia  many  parU  of 
the  IndlaaOoaMnnoa,  the  natives  dig  shallow  pits  In 
aneh  locaUlM  WMeU  ne  quite  freely  epea  to  the  sky, 
and  dlstuafram  trees.  The  pl«s)kre  lined' with  straw, 
and  npon  OWemrw  are  placed  dtahea  (made  of  a.  very 
porooa  earthewamra)  OUed  with  water.  Daring  the 
-oalmand  etear  ttitftfta  prevaUIag  duMiff  the  period 
from  Boveaber  M  the  ead  ot  FeHdiarti  the  water 
placed  In  (he  MsHea  freexea,  yialdUt  a  lOltat  cake  of 
fee,  while  the  tempeiratare  of  (ha  air»+  iQo.  Dr. 
Janaaen  baa  Inrastlitated  this  oarlona  snbjeet  cxpen- 
mentally,  andbaalound  that  the  freezing  is  princi- 
pally due  to  the  radiation  during  the  nigbt ;  but  the 
evaporation  ot  the  water,  aMed  1^  the  porosltv  of  the 
earthsBwaie  employed,  ia  not  to  be  overlooked,  at  the 


MACHIKS  FOB  PEEIilNG  POTATOBS.-Tbe 
B«T.  Li«vin  Bonteea.— Tba  author  (Dlreetor  of  the 
Omvantef  St.  Joeepb-de-Notre-Dams-de-la-Tcappe, 
at  Forges  (Hainaot,  Belgiom),  has  eoatrfved  a  mashlne, 
feytbe  aid  of  wMoh  one  maa  can  peel,  without  very 
hard  w«rk,  from  !«0  to  4«o  ktloa.  of  potatoea  in  a  hour's 
MiM.  After  the  tubers  have  been  first  roufrhly  washed, 
<bey  are  plaeed  In  a  eyilader  piereed  with  boiee  ia 
aooB  araaaner  aa  to  fbrm  a  rasp  i  tlie  bottom  ot  tbis 
cylinder  ia  made  movable,  aed  also  ptereed  with  holea, 
as  Juat  stated.  Motion  la  impareed  to  lbs  bottom  nf 
the  eyilader  by  anltaUe  raeaas ;  aad,  by  ttala  means, 
tiie  potatoes,  by  the  friction  agalnat  each  other  nod 
the  rasps,  an  rapidly  pcsted.  wbile  a]et  of  water  ia  at 
the  aamw  time  applied  to  wash  the  peeltnoa  down. 

GOLD  C0IK8.— Theio  were  first  Issued  In  France' 
l>y  Clovhi,  Aj).  489.  Aboot  the  same  time  they  were 
leaned  ia  Spain,  by  Amsbrie,  the  Gothic  king,  in  both 
-conntriea  they  were  ailed  ^rinUfes.  They  were  fir* t 
Issued  in  Kngtend  in  1257,  iH  the  sbape  of  a  peniiT.  of 
tbevklne  oi  20d.;  only  two  specimens  bHve  eninc 
down  to  US.  Florins  were  next  issued,  in  1M4.  of  the 
falne  of  6s.  Toe  noble  lollowod  next,  of  the  value  of 
^8d.  ;  beiagstsmped  withn  rose,  it  was  called  the 
rose  noble.  Angels,  of  llie  same  value  aa  the  latter. 
were  leaned  In  1««5.  Tiie  royal  followed  next,  in  1460, 
of  the  valne  of  10m.  Then  came  the  eovpreign  ot  20«.. 
to  1*89.  The  gold  crown,  of  the  value  of  10*,  fallowed 
la  1817.  Unites  and  lions  were  issued  ia  lens,  and  ox- 
ifrgata  ta  16»i.  The  guinea  was  first  Issued  In  108-3,  of 
■Qttineagold.  In  l"S3,  all  the  gold  coins  (except  the 
gnlnea)  were  called  lo,  nad  forbidden  to  circulate.  The 
present  sovereign  was  first  isoned  in  1817.  The  Ameri- 
-esn  half-eagle  was  first  issued  in  1793. 


Coafiniuff  ourselves  to  one  single  fragment  of  this 
efteu  iStter.  say  a  globe  of  it  1ft  to  diameter,  can 
we  conceive  any  force  which  Is  capable  of  projeoting 
it  vertleall'y  from  the  surface  of  the  Sun  (whose  mass 
is  bear  to  mind,  some  317,000  times  that  of  the  Karth)  to 
a  ■ttfflcleot  height  to  place  It  senalbly  beyond  hla  at- 
traoUve  power  ?  Were  each  globe  abot  off  tangentl- 
ally  one  of  two  things  must  happen,  dependeat  upon 
theratio  between  the  force  of  propulalon  and  that  of 
gravitation.  Either  our  asanmed  particle  would  de- 
scribe a  parabola,  and  fall  on  to  the  Sun's  Surface 
again  ;  or.  If  It  were  projected  with  anfllblent  velocity 
(ooarry  It  once  round  the  globe  of  the  Sun,  It  would 
goon  doseribing  that  orbit  oif  isi/fiMhiM— or  until  soma 
freah  force  came  into  operation  to  deflect  it  from  it. 
At  all  eventa  It  would  become  permanently  atuohed 
to  the  Sun,  either  aaapartofhlsown  Globe,  or  aa  a 
body  circulating  round  biro.  Tbie  la  my  dlfBculty  about 
the  "leaving  behind"  hypotheals.  Then,  again,  I 
confess,  that.  In  common  with  "  The  Harmouioas 
Blacksmith,"  I  utterly  fall  to  see  why  the  Sun  should 
be  held  to  be  the  parent  of  the  Asteroids,  and  only, 
so  to  speak,  the  father-in-law  ot  the  other  members  of 
the  system  of  which  he  is  the  great  centre.  (Here  we 
lo>e  the  flavour  of  Laplace,  and  detect  a  very  pro- 
nounced one  of  Williams.)  Nay,  1  go  farther  than 
Tour  correapondent ;  and  would  aak,  why,  if  we  aa- 
sume  the  various  planets  to  be  portions  of  the  primal 
matter  of  our  system  -,  and,  to  use  a  very  homely 
simile,  flirted  oft  the  Sun  during  his  original  p."OceB» 
of  condensation  from  nebulous  matter,  like  water  off 
a  mop ;  why,  I  say,  may  wo  not  credit  the  various 
plaueta  with  the  production  of  their  respective  satel- 
lites In  the  same  way  1  There  la  certainly  nothing  in 
observed  appearances  to  militate  agalnat  this  idea. 

Thenagaitt  the  Invitation  to  believe  in  the  existence 
of  "  aqneoue  vapour,  Ac. ,"  in  "  interplanetary  space  " 
seems  to  make  an  extraordinary  demand  on  our  credu- 
lity. Certainly  Its  tension  cannot  be  very  great  with 
a  temperature  according  to  Hopkins  of — 37®'3  Fahren- 
heit, and  of  Fourier  of-59»  Fahrenheit  I  It  la,  how- 
ever, a  little  idle  to  argue  on  a  large  proportion  of  aueh 
assertions  as  Kr.  Williams's  books  appears  to  contain, 
for  the  simple  reason  that  they  are  Belthersuseeptlble 
of  proof  nor  disproof.  If  a  man  were  to  tell  me  that  the 
inhabitants  ot  Mara  bad  nothing  to  read  but  "  Top- 
per's Proverbial  Philosophy,"  leould  not  contradict 
hlia.  Icouldobvloualy  only  anawer  that,  if  to,  I 
pitied  them  from  the  bottom  of  my  heart. 

I  am  rather  afraid  that  there  Is  no  single  work  con- 
taining the  informallou  aiked  lor  by  Mr.  D.  Jenalns 
(2659)  p.  166,  in  an  available  form.  Denison'a  capital 
book  "  Astronomy  without  Mathematics,"  has  a  table 
of  the  data  Mr.  J.  requires ;  but  this  does  not  Include 
the  Clements  of  the  Individual  asteroids.  It  Is  a  la. 
book  published  by  the  Christian  Knowledge  Society. 
"Loorals'B Treatise  on  Astronomy,"  another  moat 
Interesting  book,  piiWIshcil  (at,  I  think,  about  Ns.)  by 
Harper  Brothers,  of  New  York,  contains  somewhat  ex- 
tensive tables  of  the  eicmenu  of  Solar  system,  iu- 
clndlng  ninety  of  the  planetoids:  but.  whcrt-ver 
quantlrles  are  given  la  milei,  they  are  calcnlated  on 
thn  old,  and  certainly  erroneous.  Solar  parallax  of 
ot  8" -5!*.  It  has,  by-ilie-bye.  just  siruck  me  as  poi'slblo 
that  Mr.  J.  Norman  Lockv-er's  "  Elementary  Lessons 
In  A'tronomy,"  price  Sa.  o'd.,  Macmillan  and  Co..  will 
be  found  to  have  what  your  correspondent  wants.  In 
It ;  but  as  I  >lo  not  possess  tbe  book  Itself,  I  cannot 
assert  positively  that  It  does  ao. 

I  need  only  refer  "  U.  1".  D.,"(p.  18«1.  to  p.  1.19. 

I  may  tell  "  Secundum  Naturnm."  that  on  the  20th 
oliMay,  Saturn  is  on  the  N.  W.  boundary  of  Sagittarlua  i 


and  Hara  In  Ariea.  Cranua  U  sttll  In  eemlBt,  bn< 
will  move  Into  tUe  eonlnes  ot  Cancer  tewanw  tna 
AatBBin.  »   .    » 

With  regard  to  the  qoerles  ef  "  H.  A.  a"  (o- 1»«.  ..I 
do  not  believe  that  anyone  has  yet  picked  ap  D" Arrest  s 
Comet  I  or,  at  aU  eventa, has  made  any  aaBbunoemeut 
of  having  done  so.  yit  be  vislMe.UUtliooi^Me.  great 
or  amanflB  the  night  sky  at  cMa  praaat  wMOm.  In 
the  BttpplemaBt  to  the"  NaaUeel  Almanao''  will  be 
found  SidienNridea  ot  Ceces.  Pallas,  Jnao,  Vaeca  and 
Aatnea  for  every  tenth  day  during  tbe  ye«r;  aed 
during  eertato  months  torevery  second  day  at  Tmnsit. 
Tour  Borteapoadenf  s  qaeiy  aa  to  the  wparent  dia- 
meter of  the  various  members  of  the  SoiaraVatem  in 
Inebsa,  ia  a  really  aenaeleas  one.  AeoepUag,  however, 
with  the  ordinary  works  on  Optles,  .lotai  as  the 
standard  ot  distinct  vision,  all  be  has  to  do  is  to  take 
oat  tbe  tangents  ot  tke  angalar  diaaaaten  from  a  tab}e 
of  Naturtf  TaagsBta,  and  multiply  these  by  W.  For  ex- 
ample, auppoae  tbe  Sun's  appareat  diameter  to  be  31', 
whatlal*  apparent  alae  in  toehesT  Turning  to  cot 
table  we  find  the  Natural  tangeat  of  » to  be  KMMBMf, 
of  the  radina,  whatever  ffiat  may  be,  and  multi- 
plying tUa  by  10,  we  shall  at  oeoe  obtain  tbia 
result,  that  the  Sun  la  apparently  -OBSto.  In  dte- 
meter.  So  tbat  If  weou»  out  a  little  disc  ol  pap«  O-lin; 
In  diameter,  and  place  it  MHb.  from  the  eye  it  vnll  last 
cover  tbe  Sun.  Vaaea  at  present,  meaanred  In  Iha 
same  way,  will  appear  only  ixmoyln.  aoreaa;  and  so 
on.  AU  thla,  nevwtheless.  as  I  pointed  oat  In  answer- 
ing a  osgnate  question  aomn  two  or  three  weeks  ago. 
has  little  or  no  meaning,  but  it  is  the  only  «ldy  ol 
which  "  B.  A.  C'»  "  demand  ia  sUsoepUble. 

"  Salopian  "  (3749),  same  page,  appean  to  be  a  Bttie 
vamie  In  his  notimsi  aa  to  tbe  eenlritagal  tendeucy 
of  bodies  on  the  Earth's  surface.  The  contrifugal 
"  force "  (as  it  Is  called)  varies  aa  Iheaquaroof  the 
velodty  of  the  body,  and  in  the  inverse  ratio  of  the 
distance  from  tbe  centre.  At  the  earth's  eq^Btor 
this  Is  by  no  means  an  Inappreciable  quantity  ;  as  a 
very  little  reflection  will  show  that  while  a  man 
standing  on  one  of  the  Karth's  polos  had  merely 
tamed  once  round,  another  on  the  equator  win  have 
flown  through  some  25,000  mllea  As  every  particle 
at  the  equator,  then.  Is  trareUing  round  at  the  rate  of 
more  than  1000  miles  an  hour,  this  eflbct  becomes  very 
appreciable;  in  fact  a   body  transferred  from  the 

(iVor-i 

pert  of  its  weight  from  this  cause  alone.  If  we  aeaume 
the  Barth,|tben,  to  have  been  in  a  plastic  state  it  Is  easy 
to  seo  bow  it  would  be,  so  to  speak,  squeeaed  oot 
where  the  pressure  was  least.  Were  the  rotation  of  ■ 
our  globe  to  Increase  aboal  seventeen  fold, 
everyUdng  merely  raaUng  oa  its  anrfaoe  at  the 
equator,  would  fly  oS. 
A  FslXOWOlr  THE  KOTAI,  ASTBOifOUTCAX  SOCIETT. 


pole  to  the  equator  loaea  aoimthlng  like  ( 


THE  TELB8C0PE. 

gni,— It  happened  that  some  time  alnce,  two  difler- 
at  friends  whom  I  reeonunended  to  go  to  Slater,  of 
136,  Buaton-road,  London,  each  complained  to  me. 
that  he  oould  get  nothing  whatever  done  by  that 
optician ;  and  that  he  bad  written  and  waited,  waited 
and  written  for  what  ho  had  ordered,  IneSeetually,  and 
in  vain.  Speaking,  then,  of  Slater,  oh  p.  130, 1  applied 
the  epithet  •'dilatory"  to  him.  I  have  just  learned 
from  QUO  of  the  gentlemen  refcrred  to,  that  he  now 
fluds  out  that  Slater  was  seriously  ill  at  the  time  of 
which  I  have  spoken.  Tbis  being  the  case,  I  feci 
that  I  was  scarcely  justtfled  In  using  the  ward  I  did. 
to  describe  a  man  who  was,  as  It  now  seems,  slok,  and 
phyaloally  Incapacitated  at  the  time  from  doing  any  . 
work;  Ithe  more  especisUy  aa  I  never  saw  SUter  In 
myllfe.nor  haveever  had  any  oommuntcatloa,  oral  or 
literal,  with  him.  Without,  then,  waiting  tor  any  di»- 
claimer  on  bis  port,  I  will  ask  my  querist,  Mr  .Bagnley, 
to  erase  the  words  "  were  he  a  little  less  diUtory,  as 
appUed  to  Slater,  and  to  read  the  sentence  in  which 
they  oocur  straight  on  without  them. 

"  I^Beramus  2  "  ciOSS),  p.  166,  can  have  an  object 
glass  ot  longer  focus,  and  consequently  blgher^nmg- 
ulfylng  powers  adapted  to  his  present  telescope;  but 
this  vrilf  Involve  a  correapoadlng  lengthening  <w  the 
tube.  "The  other  glasses  in  the  inside"  form  the 
eyepiece,  and  could  be  used  with  ang  obJeet  glass. 

As  "Neptune"  gaveno  data  whatever  for  th*  com- 
putation ot  the  curves  of  bis  object  glass,  save  the 
focua  of  his  crown  lens,  and  that  of  the  wbde  combi- 
nation, I  regarded  Mr.  Vivian's  reply  as  an  absurd 
one;  aad  (belleTlng  that,  like  many  other  people,  he 
thougbt  that  he  had  nothing  to  do  but  to  take  out 
the  qnaBttttea  by  inapectlou  from  Herschel'a  table) 
attempted,  not  very  dexteiouBly  I  muat  admit,  to 
"oharf"  hhn.  I  aee,  however,  by  his  letter  on  p. 
183,  that  he  really  does  know  somsthtog  of  tbo 
subleet,  and  must  express  my  regret  for  havtog  done 
so.  It  Mr.  Viviaa  after  this  admhsicn  will  condescend 
to  take  nj  advice,  though,  I  would  oommend  Cod- 
dingtoa's  formutae  to  him  in  prefbrence  to  Bersehel's, 
OS  being,  I  thtok,  more  manageable.  Mr.  V.  Is  pro- 
bably familiar  with  tbe  "  Treatfseon  the  Reflection  and 
Kefraetiou  of  Light."  It  waepnblished  at  Cambridge 
some  forty  years  ago.  1  am  a  Utile  amused  at  your 
oorrespoodout's  idea  that  because  a  man,  of  necessity, 
has  a  good  many  "  rather  longoomputatlons  "  to  make. 
It  is  only  reasonable  to  expect  him  voluntarily  to  im- 
dertakemore. 

I  mayjusi  tell  Mr.  Baguley,  p.  185,  that  his  resolu- 
tion oi  <y  rirglnns  with  tbe  power  he  spcciflea  does 
not  prove  mneh  one  way  or  another. 

Mr.  8.  T.  Preston,  p.  185,  apparently  proceeds  on 
the  assumption  thst  all  opera  glasses  give  a  power  of 
two  diameters  only;  ai,  assertion  to  which  (with  a 
glass  magnifying  four  diameters  now  before  me)  I 
demur.  (>f  course,  in  the  Galilean  telescope,  the 
distance  between  the  glastcs  is  the  difference  of  their 
focal  lengths,  and  the  magnifying  power  is  obviously 
the  ratio  ol  thejo  focal  lengths  j  so  that  the  focus  of 
the  eye  glass  enters  as  an  element  into  the  ealonlation . 
The  shorter  such  focus  Is.  the  farther  from  the  object 
glass  will  the  lens  be  placed,  and  the  narrower  conse- 
quently that  part  of  the  cone  ol  rays  from  the  objec- 
tive which  it  iutemepts.  Nevertheless,  yonr  eorre- 
poadent  is  perfectly  correct  to  his  assertion  that 
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their  Is  a  pnctiolllr  uieful  limit,  Tery  saon  rcaebed, 
to  tbfl  upartmre  of  tbe  G*U1mb  tonn  of  Instrument. 

At  the  reqaeet  of  Mr.  B.  O.  Andenon  r3712),  p. 
180,  I  have  taratd  back  to  tbe  Tolume  and  page  of 
our  ma^axloe  wliieb  he  epecMies,  and  can  only  lay 
that  hit  nethod  appears  to  me  to  be  capable  of 
afTordlnc  reanlte  at  least  as  sorreot  as  those  ottalaed 
by  tbe  method  of  meaanriBg  eonrses  of  bricks,  *«., 
and  that  when,  aatn  hie  first  ease,  an  Imaffeof  the 
whole  solar  dtse  eovld  b«  made  to  eoloolde  aceuiately 
with  a  circle  Of  knowo  diameter,  at  a  carvf  uJly  deter- 
mined distance  from  the  place  where  the  rays  from 
the  object  irlass  cross,  I  thonld  expect  to  obtain  a 
very  firood  determination.  In  his  second  more  compli' 
rated  case,  I  should  not  be  quite  so  hopeful  of  the 
Dltimate practical  result. 

Hyself'a  mere  Amateur,  I  should  prefer  tbat  some 
working  optician  should  answer  "Dioptrics"  (37M). 
p.  189,  but  I  inay  Jnst  say  tliati  never  in  my  life 
beard  of  (rrindlnic  aleoaooa^Ioss  tool,  in  the  case 
of  my  sole  attempt  in  object  (lass  making.  I  llrsi 
rompnted  the  carves,  aad  then  made  my  own  trau 
tools  In  tbe  latlir.  These  latter  were  about  halt  an 
inch  Kreater  in  diameter  than  my  intended  lens.  I  do 
not  think  that  Iron  would  comeup  to  a  sufilclently  line 
surface.  I  can  get  qolteta  semi-polish  on  a  lens  by  the 
Aid  of  fine  flonr  emery  alone,  and  the  brass  tool  Itself, 
and  when  it  lias  arrived  at  this  stane  It  may  be  trans- 
ferred straight  to  the  polisher.  I  was  once  told,  as  a 
creat  favour,  tbat  Alpaca  was  the  best  material  to 
enastruct  tbe  polisher  of.  Putty  powder  and  rooge  are 
flin  polishing  materlala 

-  I  may  lelV"H.  A.C. "  (3671),  p.  190,  tbat  I  rather 
qurstion  (he  power  of  an  6'5ln.  reflector  to  divide  ^^ 
Bo<ltls  at  ailjatt  now.  If  Secchi's  last  measures  of  U 
are  to  be  tmsted ;  bnt  that,  as  soon  as  the  distsnce 
of  tbe  components  exceeds  O's,  any  power  over  200 
ought  to  divorce  them.  1  must  add  that  1  have  not 
looked  at  this  star  for  a  long  time  with  any  Instru- 
ment which  has  a  gbest  of  a  chance  of  separating,  or 
even  elongating  It^  and  tbat  therefore  my  leply  Is  a 
purely  tbeotvtical  one. 
A  FELI^W  or  THE  BOTAI,  AITBOHOMIOAL  SociXTT. 


COTTON  SPINNING. 

Sir.— Tonr  oorrespondent,  E.  Hslmsbaw,  page  183, 
asks  a  very  reasonable  question,  when,  In  renly  to 
"  B.  W,  K.,'*he  a»ks  the  object  of  some  jock  fnimes 
being  made  for  tbe  bobbin  to  lead,  and  others  for  the 
flyer  to  lead,  If  it  is  immaterial.  The  result  of  the 
bobbin  leading  has  not  any  effect  on  the  thread,  as  K. 
Halmtley  supposes.  Having  frames  of  both  kinds,  1 
will  Jost  state  my  experience  with  them,  and  my 
brother  Cotloaiaas  can  draw  tbeir  own  coneloslons. 
Tbe  advantage  arising  from  the  bobbin  trading,  can 
soon  be  proved  as  folbws.    Break  down  an  end  from 


S^aiM^LXltDING 


two  frames,  one  of  each  kind,  and  let  tbe  frames  con- 
tinue running,  and  you  will  find  tbe  frame  where  tbe 
tlycr  leads,  making  the  roving  Into  waste,  whereas  the 
frame  where  the  bobbins  lead,  will  not  make  any 
waste  at  all ;  to  those  that  have  not  tbe  lueann  to 
try  this  practical  test,  the  enclosed  sketch  will  explain 
all  that  is  required.  So  much  (or  the  advantage.  Ot 
course  there  may  be  mbre,  and  perhaps  even  greater 
advantages  than  this,  but  U  there  Is,  unprejudiced 
trials  and  close  obiervance,  have  failed  to  make  them 
known  to  me.  Now  for  the  (fisadvantaires.  1st. 
You  can  drive  your  frame  at  a  greater  speed  when 
tbe  flyer  leads.  If  there  is  any  doubt  about  ii,  let  any- 
one try  to  start  a  frame  with  the  bobbins  leading, 
and  tlie  spindles  running  000  per  minute.  2nd.  It  Is 
evident  that  to  run  any  part  of  a  machine  faster  than 
is  required,  and  only  get  the  same  weight  made  tbat 
van  would  If  you  run  it  slower.  Is  a  dinadvaotage. 
Kxtra  wear,  tear,  power,  and  oil,  are  the  results. 
Urd.  The  **  tenter  ^  has  to  use  her  left  hand  In  piecing 
the  ends  up.  This  Is  the  sum  and  snbstance  of  my 
experience— I  prefer  the  "horse  before  the  cart,"  or 
tbe  flyers  to  lead.  Can  any  of  your  correspondents 
fitmlah  me  with  a  recipe  for  making  size  for  tbe 
bottom  of  cops  ?  I  have  tried  several  different  mix- 
tures, bnt  I  cannot  get  anything  to  act  to  my  fancy. 
I  shall  be  glad  to  receive  any  reply, 

BAHXOItlOOS  C'OTTOH  SPIRMZB. 


Sin,- 1  am  greatly  obliged  to  E.  Sitter  for  his 
explanation  of  the  weights  used  In  cotton  spinning. 
I  nave  brrn  very  much  pussled  with  a  roving  table. 
In  Alexander  Kennedy's  "Cotton  Spiiuer,"  second 
cdltinu,  pat,'0  118,  and  by  It  I  have  been  misled.  1 
iiisp  feel  obliged  for  the  very  good  explanation  of  tbe 
cone,  and  the  snn  and  planet  malion.  I  am  sure  your 
paper  must  circulate  In  Laoeashire,  if  you  cau  get 
tnch  correspondents  to  continue  their  labours.  I  am 
very  anxious  to  understand  the  baking  olT  motion  of 
a  wU-actlng  mule,  and  also  the  operation  of  the  cam 

?liaft.  X  And  when  the  carriage  Is  at  full  stretch,  the 
im  pulley  reverses  about  a  quarter  round,  but  I  cannot 
And  the  moving  power  or  connection  with  the  driving 
pulley.   Will  tome  one  explain  them  7 

EOWAKD  Habebchah. 


STEAH  BOn.BK  FEEDING. 

Sir,— As  a  conciliate  between  me  and  several  of  my 
brother  readert  respecting  a  system  of  teeding  sieam 
boilers  without  tbe  use  of  pumps,  Ac,  illnstrated  on 
psRe  506,  No.  2S4,  Vol  10,  I  beg  that  you  will  kindly 
afford  a  little  of  yonr  valnablo  space  to  describe  a  sys- 
tem which  I  have  gone  to  the  paint  and  expense  of 
proving,  tbat  a  holler  may  feed  Itself  out  ot  a  well  or 
tank  even  lOft.  deep,  by  simply  shutting  and  opening 
one  cock.  Instead  of  ninng  legnlarly  four  (or  the  pur- 
pose of  feeding  one  boiler,  as  previously  described  by 
me,  and  six  as  described  bv  Messrs.  Shand  and 
Mason  ;  and  that  one  cock  Is  simply  a  lln.  slesm*cock. 
A  shows  the  end  of  a20-horso  boiler,  6it.  In  diameter. 
R  shows  tbe  feeding  vessel  or  bottle,  set  on  tbe  boiler 
wall,  nnd  shaped  at  each  end  as  seen,  well  made ;  and 
C  C  is  the  fire-front,  made  of  tbe  ssmo  plate  iron  as 
the  boiler  Into  a  water  case  around  the  door  entrance 
r,  nin.  wide  inside.  The  vesfel  B  is  2ft  9ln.  diameter, 
and  5(t,  6ln.  high,  s  <  Is  the  {In.  steam  pipe,  with  cock 
at  F,  which  pipe  enters  the  top  of  the  vessel,  e  c  a  is 
the  snetion  pipe  from  the  bottom  of  the  well  or  tank 
Into  the  top  of  tbe  vettel,  l)ln.  tize  Inside,  with  valve 
or  elaok^xix  atE,  In  wbtch  is  fixed|on  tbepipe  a  a  brass- 
backed  leather  clack,  n  n  Is  an  Inch  i>Ir>c  from  the 
bottom  of  the  vessel  into  tbe  bottom  n(  the  case  C  C, 
and  W  Is  an  Inch  pipe  from  the  case  the  other  tide  of 
the  doorwav  Into  a  low  part  of  the  holler,  with  a  safety 
cock  W.  dd  it  an  Inch  branch  pipe  from  the  pipe  n 
Into  the  cistern  O,  and  the  pipe  h  with  cock  H  Is  a  1  Jin. 
pipe  l^om  the  bottom  of  tbe  cistern  into  a  low  part  of 
tbe  vessel,  and  continued  inside  in  a  spirs!  form  up- 
wards and  out  at  the  top,  and  again  Joining  into  the 
cistern  bottom  st  M,  which  cistern  must  bo  larpre 
enough  to  bold  sufficient  to  fill  the  boiler  for  stnrtlng. 
The  boiler,  In  the  first  place,  after  being  fixed  and 
filled  by  some  means,  tbe  steam  being  got  np.  the  ves- 
tel  it  blown  full  by  oponlnt;  the  cock  F,  which  Is  then 
that  Tbe  steam,  on  oondensiar,  sucks  water  up  the 
pipe  a  until  by  the  pipe  e  it  reaches  the  vessel.  Then 
immediate  condensation  takes  place  and  rapidly  sacks 
up  the  water,  which,  when  spent,  the  pipes  a  e  keep 
full  by  the  clack  E.  The  tteam  having  been  put  on 
again,  the  water  In  the  vessel  raltet  the  valve  V  and 
passes  Into  case  C  C,  where  Jt  Is  heated  before  entering 
the  holler  by  tbe  pipe  W.  (The  cock  at  IV  Is  only  to  be 
used  should  the  valve  V  (all.)  When  the  vessel  Is 
empty,  the  steam  will  cause  a  rumbUug  noise  in  the 
heating  case.  Then  shut  oft  the  steam.  Having  raised 
water  Into  the  cistern  U  by  opeuing  the  cock  D,  when 
forcing  tlio  water  out  of  the  vessel,  the  condensation 
of  the  high  presvuro  steam  may  be  facilitated  by 
opening  the  cock  II  and  letting  the  cold  water  travel 
iliroua  n  tbe  spiral  pipe  iu  the  vessel,  the  heated  rising 
l«ito  the  cistern  at  M,  which  cock  must  be  shut  before 
putting  on  the  steam.  Thus  the  water  Is  raised  and 
forced  into  the  cistern  O  or  boiler  A,  befot«  entering 
which  it  is  heated. 

JouM  C.  Sdewan,  Pitchcombe  Works,  near  Strand, 
Giouoesterabire. 

TELESCOPE  CONSTEUCTIOlf. 
Sir,— Many  letters  appear  In  your  columns  on  tbe 
above  subject,  but  they  deal  mainly  with  the  mode  of 
working  tbe  lonset  into  form,  and  mounting  them. 
Will  anv  of  yonr  learned  contributors  tell  me  If  there 
is  any  theoretieal  objection  to  a  telescope  made  thus : 


aro  merely  typea  of  a  elaas. 
which  will  always  exist.  Sappoae 
'  Parallax '  doei  aosettle  tte 
mindt  ot  many  people  «1i» 
have  not/  ttodied  the  tabjoet, 
what  thtn?  It  tervet  tlieiQ 
right  (br  leaving  the  rabrjeet 
nnstndled."  I  think  the  cloalne, 
part  of  this  statement  ought  t» 
have  been  qualified.  It  donbtlev. 
does  serve  these  persons  right 
who  have  had  opportanltiea  of 
acquiring  tbe  kind  of  knowledg* 
In  questioB,  and  have  neglectM 
•o  do  so.  But  Mr.  Proctor  muct. 
be  a  very  young  man  not  to  knosr 
that  tnera  are  thonsandt  who- 
have  not  bad  tnch  meant  at  tbalr 
dltpoaal,  but  who  are  rtrr 
anxiont  to  be  tet  right,  notoaqr 
upon  tbe  tubjeet  of  aatrODomy, 
but  upon  other  departmenta  ot 
knowledge;  and  to  do  to  it,  I 
conceive,  a  duty  incumbent  upon 
all  thote  who  have  time  and- 
ablli^.  While  I  should  be  ofw 
M  tbe  lint  to  denonnoe  o^tioo* 
objectioot  and  frivolous  ques- 
tions, it  would  give  me  pleasure- 
to  hear,  and.  were  I  able,  to  an- 
ssrer  tbe  olOcctloBs  of  tba  in- 
quirer upon  any  subject  If  It 
be  dettrable  to  enlighten  men"! 
mtndi  npon  theconstitutlonoftbe 
nniverte  by  books  and  leetnret.  it. 
surely  cannot  be  thought  anne- 
CMsary  to  meet  tbe  objector,  or  remove  tbe  donbtt  eC 
the  wavering.  And  for  what  purpose  did  Mr.  P. 
write  those  admirable  papers  on  "  The  Earth,  Ita* 
Figure  and  Motiont,"  pablisbod  in  the  Eroliib 
Mech  ARic,  bnt  to  upset  the  notions  o<  "  Parallax  "  ao4 
Co.,  and  to  settle  the  minda  et  thote  whom  that  gentle- 
man had  unsettled?  In  readlnir  thoee  papers,  on» 
could  scarcely  draw  any  other oonelnilon,espeeinllya» 
Mr.  P.  menilons  each  persons  several  timea  therein. 
J.  Dtex,  Brunswick  Houtt,  Tanaer's  Bill,  New  Oott. 


A8TBONOMICAL. 

Sir,- Wbile   on   my  journey  from   Aberdeen    to- 
Brighton,  I  ttopped  at  Fntton.  and  had  the  pleaanre 
of  tome  three  hourt'work  with  h  Newtonian  Eqaa- 
torsal,  made  by  Mr.  Jamea  Cook  of  that  town.  lOin.    - 
aperture,  with  glait  prltm,'  Instesd  of  the  ordinary 
silvered  plane.    There  had  been  a  heavy  rain  dnting- 
the  afternoon,  and  the  gioaad  was  quite  wet;  the 
telescope  was  used  In  tbe  open  air.  yet  there  «ts  not 
the  slightest  film  of  dew  on  the  prism.    Henee  Ittdak 
that "  Hugo,"  2S92,  will  not  need  a  dewoap  for  Ut< 


The  object  glatt  of  thort  foeni,  tbe  rayt  intercepted 
before  they  reaebafocus  by  a  double  concave  Icus,  of 
such  a  curve  as  to  transmit  the  rays  parallel,  or  very 
gradually  converging,  and  then  a  suitable  eyepiece, 
thus? 

Itappears  to  me  that  tills  construction  would  obviate 
the  dilHculty  experienced  in  grinding  object  glasses 
of  long  focL  U£BBi.aT. 


MR.  PROCTOR  AND  MB.  DYEB. 

Sir,— Mr.  Proctor  says :  "Mr.  Dyer  mast  be  a  very 
yoang  man  not  to  know  that  'Parallax'  and  Co. 


Newtonian  of  «in.  aperture.  The  air  was  tomewbaf 
uiiiiieHdy,  bnt  the  start  were  exquisitely  brilliant,  a» 
the  ruin  had  washed  all  the  tool  out  of  the  atmot- 
phcre.  After  examining  aeveral  ebjecu,  we  turned 
tiie  Inttroment  on  Z  Ursa  Majorls,  and  made  inde- 
pendent sketohet  of  the  minute  stars  between  Mitar 
and  Alcor.  The  sketches  were  then  compared,  and 
the  accompanying  drawing  reprssents  the  result  o£ 
our  work.  It  wilt  be  observed  that  several  minute 
sturs,  not  seen  by  "  F.B.A.8.,"  are  shown  in  thlt draw- 
ing, also  that  some  given  by  him  are  omitted.  I  do- 
not  pretend  to  explain  this  except  by  supposing  that 
we  devoted  our  attention  more  especially  to  the  right. 
Bide  of  the  field.  The  powers  used  were  90  and  2Ca  It 
we  bad  been  able  to  compare  our  sketohet  with  that, 
by  "  F.B.A.S."  at  ttie  time,  I  have  no  doubt  tbat  th» 
umittiont  would  have  been  supplied. 
ARTHUR  W.  ButCKLOCK,  32,  Old  Steyno,  Brighton* 
P.S.— In  reply  to  Jamet  Gray.  p.  184.  I  am  nnable  to 
tell  him  whelher  ghuB  discs,  tuluhle  (or  specula,  can 
be  obtained  In  Aberdeen ;  I  do  not  think  they  can,. 
but  should  think  that  Glasgow  was  a  muck  more  likely 
place.  I  will  send  a  detoripiion  of  the  method  I  have 
adopted  for  supporting  my  apeeulum,  but  I  am  not 
quit«  satisfied  with  it  at  present  As  soon  at  I  can 
eet  to  work  with  it  again,  in  June  or  July,  I  hope  to. 
improve  it. 

IMPROTKMBNTS  IN  6UNP0WDKB. 

Sib,— The  problem  haw  to  project  shot  from  great 
gims  with  the  received  velocity  wttbout  sabjeotlBg 
the  gun  to  dangeroot  itraint.  baa  engaged  the 
attention  of  artilfarittt  ever  tince  cannon  have  keen 
iu  use ;  hut  until  lately  bat  Uttle  progress  lias  been 
made  towards  its  solution.  The  ranges  have  Indeed 
been  enormously  Ineieated ;  bat  this  has  been  dona 
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by  ntne    hlgi    charges    ot     quick -barnfnK 
JJwd.r.\nd"pfoportton.bIy   l»cieMl«(t   the 

ibuDelb  ol  icax>».  rather  than  by  a  more  gradual 
BTointlon  of  the  foree  which  lmpel«  the  thot. 

A»clent  arfUleriH*  employed  flow-buroVog 
Dovder,  something  like  our  rocket  compoiltlon. 
ud  when  th*y  winied  tolixtea»e  the  range 
they  added  to  the  length  of  the  gun,  "»"»'■ 
targer  quantity  of  their  powder  •nlgj''  bj 
bnrued  ind  converted  into  gaa  before  the  »hot 
waa  exaelled  from  lu  cha«e.  The  KeypUan 
bniDM  piece,  at  the  Horae  Guarda,  andQneen 
KUxabeK'a  focket  I'istol,  at  Dover,  are  cx- 
amelea  of  the  carrying  oot  of  thla  Idea,  and  I 
donbt  not' that  what  m  those  limes  were  con - 
aideradlone  ranges  were  obtained,  for  iiicy 
dldUM right  thing,  inaimuch  as  the  pressure 
of  Che  ga»er«volved  must  have  gone  on  In- 
cnaalng.  until  the  shot  had  iravelledalonirway 
Sroda  the  mn«Ie,  evf  n  If  It  did  not  Increase 
BsUl  the  shot  arrived  there. 

Jfodem  artlUerlsM  have  donejnft  the  con- 
trary tUng.  Instead  of  adding  to  the  lerrth- 
whleh  makes  guns  extremely  unwieldy  nnd  in- 
eoBvenient  to  load  ai  the  muiile-they  added 
totlieir  tliickness,  especially  at  the  breach,  and 
employed  powder  which  burned  so  rapidly 
^t  the  shot  was  expelled  with  the  reoalred 
vdodty  Xn.ni  h  f hoit,  heavy  gun.  So  far  as 
recaida  meru  range,  one  system  seems  as  good 
aslbe  other, and  although  I  have  clsijed  as 
modem  the  short,  thick  P""-"^""  ^',°?;j! 
parU  aresinillarly  proportioned  to  those  oftne 
hmr-iiet-Hcd  Christians,  which  the  old  divine 
wrote  what  he  termed  a  ihfre  to  vptdite  the 
progxers  iow«rds  fuluie  bllis-ihis  mnstDe 
taken  cum  Brano  lalii,  tor  the  bronie  gun 
at  Bhortpore  Is  almost  as  well  proportioned 
aa  a  modem  brass  «eld  piece,  and,  as  a  speci- 
men of  ornamental  founder's  art.  It  would  bo 
aifBcnU  to  surpass  It,  although  the  casting  is 
larfrom  sound.  Its  length  is  JMt.«n.,  dia- 
meter at  breach,  3ft.  31n.-Seo  Hobert  Mallet  a 
■work  "  On  the  Construction  of  Artillery. 

Frobabiy  modem  artillerists  have  carried  the 
relnforoement  nf  iho  breach  to  Its  greatest  n»«- 
fal  extent.  «ud  the  Dahlgren  guns  In  th- 
Amerlcan  serrice,  which  re-emble  huge  soda 
water  houlea  in  form,  are  perhaps  the  strongest 
cast  iron  guns  yet  made,  hnt,  as  every  en- 
gineer well  knows,  there  is  a  practical  limit  to 
the  additional  strength  which  can  be  ob- 
tained by  mere  addition  to  the  mass  of  a  gun, 
for  when  the  diameter  is  very  great,  the 
mterlor  cools  so  slowly  that  there  Is  eon- 
siderable  danger  of  the  material  giving  way 
under  oompaTHtively  slight  strains,  from  the 
fact  that  the  irregular  shrinkage  tends  to 
separate  the  Inner  from  the  ouUr  parts. 
Hence  the  advantage  of  building  up  guns  in 
aoecesaive  layers;  and  this  also  ena;blcs  us 
to  employ  tough  wrought  Instead  of  brittle 
east  Iron. 

The  repealed  failures  of  heavy  east  Iron  gnna 
iDdneed  a  'cute  Yankee  to  revert  to  the  prin- 
otple  of  gradaal  evolution  of  force,  which  he 
earrled  out  by  making  lateral  powder  chambers 
oommunlcatiog  with  the  chase  ot  the  gun. 
These  lateral  chambers  were  charged  with 
powder,  and  each  charge  was  successively 
Ignited  (after  the  projectile  had  passed  It)  on 
Us  way  towards  the  muizle.  This  is  employing 
many  charges  of  qulck-buming  powder  to  do 
1ii»  same  work  that  one  large  charge  of  slow- 
bornlog  powder  does  equally  well  without 
the  inconvenience  and  loss  of  itrength 
which  must  result  from  making  and  loading 
many  powder  chambers.  Like  slow-bnmtng 
powder,  it  preveu  IS  the  gnn  from  being  sub- 
jected to  sudden  destructive  strains,  but  tlie 
invention  certainly  dou  not  resemble  Its  In- 
ventor  In  being  simple. 

Onnpowder  being  only  a  mechanical  mix- 
ture, and  unlike  gnu  cnttou,  and  most  otbar  ex- 
plosive substances,  a  chemical  compound,  it  is 
not  subject  to  the  law  of  definite  proportions 
in  other  words,  we  can  use  anytproportion  of; 
iu  Ingredients  we  find  most  suitable  for  the 
especial  work  we  want  it  to  do.  In  addition  to 
the  command  this  fact  gives  us  over  the  rate 
of  Its  oombus(lon,we  can  further  modify  that 
rate  by  varying  the  also  and  form  of  Its 
gralna.  When  reduced  to  dust  It  cannot  be 
made  to  explode  at  all  unless  the  mass  be 
sulBctontly  heated  for  ignition  throughovt; 
Ugbted  at  the  surface  it  only  flzzes,  as  every 
senoolbey  knowi.  As  we  increase  the  slae  of 
tta  particles,  so  do  we  afford  more  room  for 
flame  to  be  propagated  between  them,  and 
the  more  rapidly  Is  the  mass  burned  and 
eoBvertcd  into  gua,  which  Is  only  saying,  in 
other  worda,  it  explodes,  Ibr  explosion  diSera 
from  eombnstlon  only  In  the  rapidity  with 
which  Its  prodncta  are  evolved ;  but  this  must 
be  takencunffrano,  for  It  is  obvioiu  that  If 
Inalead  of  being  made  into  grains  it  were  in 
one  mass.  It  could  only  burn  at  Its  surface, 
and  would  be  very  slow  burning  atntl— we 
can  hardly  call  such  masses  powder. 

^*  usual,  success  Is  only  to  be  achieved  by 
eompromise,  and  the  practical  problem  la,  to 
Opd  the  proper  else  of  the  grains  so  that 
they  shall  bum  rapidly  CDougta  to  induoe 
»  ooxwoirt^-Miereosiiip  pressure  In  tbe  chase 
of  Uie  gnn,  while  the  shot  travels  along  It 
wflbont  eanstng  a  vfry  sndden  and  Intense 
pressure  before  the  Inertia  of  tbe  xbcit  is  over- 
come and  Its  motion  commenced.  When  we 
can  make  gunpowder  which  will  not  only 
begin  to  move  the  shot  slowly,  but  also 
communicate  a  anlBciontly  accelerated  velo- 
city to  It  during  its  progress  towards  the 
mnsxle  of  the  gun  to  expel  it  at  the  re- 
qolred  velocity,  the  problem  of  long  ranges 
nom  light  goos  will  be  solved.  >rom  the 
iBport  ot  some  late  ex|>eriment«  at  Shoebnry- 
sasa<>ii  different  klndsof  powder.  It  la  evident 
lliat  that  problem,  if  oot  yet  qnlte  solved.  Is 
DMr  IM  loIaUoa. 


THE    LITTLE    WONDER. 

CONSTRUCTED  ON  FAIRLtE'S  DOUBLE  ENGINE  SYSTEM. 
(Dero'ibed  on  page  208.) 
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The  Tajtgt  of  a  projectile,  catrrii  iniitia,  depend!  on 
the  T«laett7  with  which  It  lekreii  tne  ^an,  «od  when 
the  force  which  impel*  it  It  ^radMiU)  increaMd  durtni; 
it«  prograts  alonir  the  «baN,  it  voula  appear  that  its 
(nreateat  roloaltr— i.«.  that  with  nbioh  it  quite  the  grm, 
may  be  .areatly  loereased  beyond  anything  which  can 
safely  be  obtained  when,  aa  ntnal,  the  preaanre  of  the 
gaaea  1>  greatest  before  the  ebot  haa  travelled  halfway 
along  fhs  chaae.  In  the  latter  caae,  that  preuore  acts 
on  toe  ahot  moeh  tt»  a  bow  aeta  on  an  amw— <,«.  it  drirca 
it  with  Che  greateatforce  at  Srat.  and  with  a  constantly 
(llnilntahinr  ibree  until  it  oaaaea  to  a«* ;  it  Kelt  the 
pnitttSU  untMid  ef  tnMtUDg  It  with  IncreaBloe 
velocity;  ba«  utmaui  tt  toakH  the  g»n  tick  also  (• 
doabttu.  l>fobabIy  ther  tetu  raeoB,  if  less  andden, 
wdnid  be  mtka  greater  in  aomnt  If  tbe  force  be 
«TolTed|m4a^y,  and  eaatlnaaHy  iacraaaes  In  inten- 
aity;  (or,  ffoai  the  wrae  oaMea  wfaMh  will  give  a 
longer  range ,/(>nRin<  to  the  projeatlle,  we  may  expect 
s  semewbat  longer  range  iiuikward  of  the  gnn-t.>„ 
Inereated  raevU— for  the  Insrcla  of  its  mum  would  be 
mnie  gradnaMy  (Vrereome,  and  the  foree  which  causes 
It  to  reeoil  ceatinaally  iacreaas  Auring  the  passage  of 
the  abotaion  the  eliaea. 

When  aoUa  atael  guns  were  first  iatrnduoed,  our 
<ialelc-bnminx  powder  almost  inrartably  burst  them 
noleeB  made  very  massive  at  the  breach  ;  in  fact,  the 
evolution  of  foroe  was  so  sudden  that  the  surface  of 
(he  powder  chamber  was  bnrst  from  within :  the 
mMerlal  waa  disrupted  before  the  strain  oould  be 
«ommunieated  to  the  outer  portions  of  it,  and,  tor 
oapablllty  of  realatanee,  the  enter  parts  might  as  well 
have  been  absent.  I*  wae  tWs  "  Irastiug  np,"  as  the 
Yankees  call  it,  nHMti  IndMad  the  Prussian  artillerists 
to  deellse  trying  Kmpp's  solid  steel  guns  with 
English  L.G.K.  powder,  for  tbey,  being  reasonable 
men,  only  want«l  to  expel  the  shot  with  sufflcient 
velocity,  and  did  not  want  to  burst  their  guns .  They 
'  did  not  see  tho  eeonomy  at  tbe  British  custom  of 
making  very  costly  guns  and  then  sabjectlnx  tbem  to 
strains  not  reaulred  for  any  pracHeal  purpose,  so, 
instead  of  Easiish  L.O.R.,  they  used  their  own  pri's- 
na<k  powder,  which  sent  the  sOM  quite  as  far  without 
''bustln("tMgun.  So  long  a*  the  rtqnired  range  i* 
obtained,  what  mote  do  you  wmt  ?  Surely,  even  those 
destructive  Bogltihartlilerlsta  ought  to  be  oontentaA 
with  this  I 

After  a  leaaonable— perhaps  I  ought  to  write  iw- 
Teasonabte— time  bad  seen  taken  for  consideration, 
Dur  sapient  aothorities  seem  to  have  found  out  thai 
it  is  deairabto  to  avoid  deettoyiog  wantonly  our  very 
expensive  wrought  Iron  and  bronze  guns  by  subjecting 
tbem  to  needless  strains,  which  iaa't  increase  the 
nnge  of  the  shot,  but  which  do,  sooner  or  later,  bnrst 
the  gun;  ■•  aa  laM  ttaf  tmo  HUowed  the  Pmtslan 


example^makliwprtamatta  powdar,  whnse  grains  are 
eomewhefe  about  um  proper  slae  ti>bnm  at  the  required 
rate,  and  having  providaa  Uie  nnasiB  of  asoertsJning 
(approxtflMlely)  the  presMre  of  the  gases  in  the  chase 
at  tne  intervals«f  the  shete  aaeasasively  passing  cer- 
tain portton*  of  fla  lengthv  Umv  taatul  the  strain  on  the 
gnn  was  reduced  from  4-SIW  aMnospheres  when  Ij.6.B. 
|>owder  was  used  to  IS  ataraeplMres  when  prismatic 
powder  waa  emplond.  Shed  1  add  that  by  the  em- 
ployment of  the  latter,  net  oalv  nUl  tbe  "  life  "  of  our 
guns  be  prolonged,  bo*  UiM  It  is  very  probable  the 
mnltltudt;  of  caat  iron  ana*  In  store  may— especially  If 
they  be  treated  a  U  Pitllise*  be  rendered  available  for 
the  ixlrnulf  ehrlatlaa  wnk  of  killing  the  Queen's 
-enemies  wiUumt  moeh  daoger  to  those  of  her  subjects 
who  may  bai*a  the  bleaaed  prtMlege  of  doing  that  work 
of  necessity.  If  not  of  loaray,  when  the  occasion 
warrants  DIM  work  te  be  doae.  Hay  that  occaaioa  be 
far  distant,  «r  rather.  Heaven  Ibrfend  its  occurrpnce  ' 

TBS  B^WmnKIS  BLACKSmTH. 


uBSiccnsiL-ttniWKaT  to  "  sigma." 

Sm,— I  nmoh  doubt  If  among  all  my  fellow  corre- 
•pondents  in  onr  Journal  than  la  another  who  writes 
in  a  more  truly  pbiloiophioal  spirit  than  "  Sigma," 
and  had  I  not  before  been  acquainted  with  the  facts 
which  are  commonly  termed  mesmerism,  to  which  be 
bears  testimony  in  Ifo.  il87,  I  do  think  his  testimony 
would  have  compelled  my  eredeues,  for  all  his  com- 
mnnicatioiia  exbibit  plenty  of  internal  evidence  that 
his  mind  la  not  one  likely  to  be  deceived  into  belief  on 
insufficient  evidence,  and  that  he  wenid  wilfully 
-deceive  otherall  deem  quite  out  of  tbe  question. 

Improbability  meant  little  etae  than  unexpected- 
ness. To  me,  tbe  facts  he  avouches  seem  no  more 
wonderful  than  any  other  facta  with  which  we  are 
familiar.  Wonder  Is  but  the  usual  expr^slon  of 
ignorance  when  the  unexpected  transpires,  and  im- 
probability seldom  means  anvthing  more  than  tbe 
lncom;nilty  of  the  unexpected  with  our  very  limited 
Imowledge;  strictly  speaking,  we  can  hardly  bo  justi- 
fied in  saying  that  any  alleged  new  fiust  is  impro- 
bable, however  little  we  may  expect  its  discovery  ;  in 
fact,  tbla  allegation  ot  Improbability  Is  only  tbe  old 
fallacy  of  making  our  ignorance  a  measure  of  the  pro- 
bability of  what  we  don't  know,  and  J  am  sorry  to  add 
that  from  the  reproach  of  doing  this  I  cannot  entirely 
acquit  "F.B.A.8.,"  who -on  the  subject  of  mesmerlKm 
onJy— seems  to  assume  that  what  he  is  not  convinced 
-of,  must  be  at  least  improbable,  if  not  absolutely  false. 
Bee  his  eommunloation  in  a  recent  number. 

■Having  had-  but  little  peraonal  experience  ot  the 
higher  phenomena  of  oUirvoyaace,  I  should,  I  trutt, 
in  common  with  many  of  my  fellow  readers,  who  are 
earnest  seekers  of  truth,  be  very  glad  to  be  further 
eDUghteaed  ooncerule^  those  phenomena ;  may  1  there- 
fore, in  tbeir  behalf,  as  well  ns  mine,  request  "  Sigma" 
to  Inform  us  what  instances  of  tLe  perception  of 
tUngs  and  occurrences  at  distances  far  beyond  visual 
ken,  and  notwithstanding  thu  Interposliion  of  opaque 
subswneea,  he  has  witnessed.  "81graa"w1llof  course 
understand  I  allude  to  lueh  plienninena  as  the  percep- 
tion at  tbe  Hie  raging  at  S'oekholm,  by  Emmanuel 
SWedanborgi  when  he  was  dining  In  Berlin;  or  the 
celebrated  ease  of  the  yoonr  girl,  whose  name  1 
forget,  who  aecnratsly  desoniiea  tbe  furniture  and 
content*  tif  a  room  many  miles  distant  from  her. 
wblch  she  had  never  ici-n  by  ordinary  vision,  or 
indeed  knew  the  e.xistence  of,  uutli  placed  en  rap/jort. 

I  greatly  fcnr  some  of  the  Intellectual  desceudnnt^ 
of  unbelieving  St.  Thomnf  will  be  tempted  to  cnst 
ridlcuie  on  me  for  asking  for  such  Information  In 


sertooa  soberness.  The  minds  of  these  not  very  phllo- 
sopfaleal  seepttes,  who  assume  they  know  all  Nature's 
posalbllitles,  i>eem  to  tbe  unlearned  Blacksmith,  In 
relation  to  this  subject,  to  be  very  tike  those  ol  the 
blind  and  deaf  in  relation  to  the  phenomena  of  light, 
eolnur,  and  sound.  The  said  Bi  aeksmith  supposes  he 
must  "  grin  and  bear  it ;  "  in  fact,  he  Is  used  to  it . 
Having  been  blessed  by  Providence  with  i  rather 
broad  back,  and  being,  as  regards  ridicule,  a  pachy- 
derm, he  can  well  afford  the  sneerere  should  have 
their  eiOoyment — like  Dickens'  good  natured  coal- 
Iwaiw,  wbaee  wife  "wopiped"— "it  pleases  she  and 
don't  bBK  t"  and  if  mv  queries  eUett-  uselnl  infor- 
mation, Ibeit  paryose  wlU  be  fulfllled.  however  maeh 
rldleate  the  qnestlonar  may  he  called  on  to  bear; 
naoreover.  If  it  will  afford  any  addlUeaal  gratifloation 
to  the  meeren,  I  am  wlllhuf  ta  admit  that  my  mind 
is  ae  shallow  that  to  ma  oar  ordinary  vlaton  and  other 
perceptions,  aee  quite  as  wooderlal   aa  any  of  the 


allMpM  wonders  of  elalrvoyaaee,  aad^  that  I  believe 
wedoo'twaader  at  vialon,  hearlaB  aad  feeling,  only 
becii«MW»IiMiebaen  famlUar  wlHl  tltom  ITom  rhild- 


hoed. 


Tbb  HAMcainsvs  BLAoKniiTii. 


wnr  I  Disisa  TWO  RAnrKs  or  xanual 

S£YS     TO     UT    HABKONIVU^aaPLY    TO 

Sia,— "Keva  "  adts  why  sboald  Si  ratrs  ol  reeds  get 
twa  rom  ef  beys,  whan  one  row  migU  do  the  work  ? 
Now,  hotvevsrcrotahetty  I  mav  be— aad,  Uke  all  har- 
denM  stainera,  I  zlery  in  mine  nUftttr—l  am  "  free  to 
cooJbBs  "  that  I  doa't  know  wlw  tba  aforesaid  8}  rows 
of  KKdasboald  get  twa  raaks  If  ob»  row  coii  he  made 
to  *>  the  mrk ;  (nt  that  It  can  Is  loat  the  thing  I 
have  net  yet  been  obown.    I  sbooM  liaa  to  be. 

That  there  may  be  ne  pDsalMe  lalsuaderetaoding,  I 
will  specify  the  tHtrt  I  want  nqr  bavmoalum  to  be 
capabM  ot  doing.  N.B;— It  Is,  when  properly  done, 
really  mark,  akboosh  usually  desi^attd  by  the  term 
plagmg.  The  wo»  laanted  ti  to  pla§  a  melody  with 
true  total  exprevkm  (whether  Mat  exinesslon  be 
sbtaiaed  >r  tbe  atnfl  meana  or  ik  la  main,  which  I 
gfboiny  prefer),  and  tba  aecompanytng  ef  tbat  SMiody 
by  tbe  Boandi  of  other  reeda,  without  lAe  peaeMllty  of 
theae  souod*  Iteing  $w*lM  to  any  objeeiionabla  extent, 
r  also  requM  tbat  la  the  pertoRnaaae  of  tbe  said 
aooempaniaiant  I  shall  nof  be  limited  to  fflrel  spooe, 
or  any  other  note  withia  the  oomaass  of  my  harma- 
Dlam,  for  tbe  sound  ol  highest  piteh  wttb)MMeh  I  may 
fancy  to  aaeompaay  tbe  said  song  or  laalodf . 

In  tbls  1  require  no  asoiie  Uian  every  ergaalst  can  do, 
If  he  plays  his  meledy  oa  the  awoll  oTgna,  and  accom- 
nauies  It  on  one  of  tbe  other  or|taae  whose  keys  are 
Deneatkhisaagera  If  "  Eleve  "  eao  abow  me  how  to 
do  this  on  an  hormoaiam  with  oaly  oae  manual  rank, 
tbat  matter-of-fact  ohoracter  aad  nmarkable  era- 
aemy  in  the  matter  of  £  «.  d.— however  liberal  I  may  be 
of  words— for  which  he  gives  me  credit  (I  only  wish  I 
deserved  It)  will  compel  me  te  admit  tbeteoond  manutl 
rankto  be  quite  superfluous;  but  aniU  be  doss  this  I 
eau  no  more  wrrit  or  play  wittoat  my  second  rank 
of  maaaal  key*  than  I  con  withou*  tbaa  lAird  rank  ot 
beysyelept  pedala 

It  M  agiut  simsolatton  to  me  1e  find  "Eleve  "  sup- 

Certs  lay  bamsna  (snggested)  treatmant  of  reeds, 
ablest  and  paapsssi  but  I  fear  he  is  hatdly  prepared 
te  gv-  wba*  our  Anwrieao  coaains  terai  ''the  Intire 
animal."  Some  reeds,  like  some  battles,  tqwall  so 
horribly,  that  I  fear  tbey  mast,  like  the  nijrgers,  come 
et{aa  lafartor  race,  utterly  InotBable  of  cKllisation.  I 
am  quite  hopeless  that  either  these  saatankerous  reeds 
or  those  yet  more  cantankerous  hsblss  ever  can  be 
educated  by  any  aihouut  uf  seentlllo  "  treatment "  to 
utter  agreeabl*  soiuds.  Tho  sooner  surti  "  vessels  of 
mratb"  are  Improved  off  the  f*ee  ot  the  earth  the 
better  IM  ua  all  i  aod  In  mercy  toour  weaker  brethren, 
or  rather  those  bMthfea  whose  ears  are  weak  and  can- 
not bear  "raak  and  strident  tones,"  both  reeds- and 
babies  ougbt  to  be  saiothered  inUnty,  aa  the  "finest 
pfeantry  "  express  it.  Were  some  of  the  pipes  of  our 
old  city  organs  sowed  that  same,  it  would  be  no  great 
loss  t«  tbe  muoteal  world ;  but  perhaps,  like  certain 
other  atteiers  of  evil.  It  is  beat  tney  tbould  go  to  the 
hot  place,  fbr  then  tbey  might  be ')  purllled  by  fire,"  aod 
their  matsrist  be  converted  Into  virtuous  pipes,  which 
might,  if  well  voiced,  utter  sogelie  sounds.  But,  after 
oil,  it  is  best  not  to  be  too  sanguine ;  and  blessed  is  he 
who  expaetatb  nothing,  for  verily  He  shall  not  be  dis- 
appointed. 'fiiB  Harmohious  BLAcaunTR. 

r.9i— Perhai»  "Eleve"'  may  say  that  if  the  expres- 
sion he  iUt  main,  which,  by  the  way,  most  modern 
harraoDlom  <nake»  aeem  very  shy  ot  attempting,  I 
conld  swell  the  melody  aad  refrain  from  swelling  the 
ascompnaiment— I  don't  feel  •tnlte certain ;  "  swelling," 
however  common  as  a  neon  substantive,  is  a  correct 
Bngilsb  verb;  butns  mattar.  I  shall  be  understood— 
tme;  hut  then  1  nra  precluded  from  acoompanylng 
with  tones  of  dllTareut  quality  or  timbre^  unless  I  limit 
the  aeoompaniment^o  the  highest  note  In  the  boss  half- 
rook— say  K,  or  wherever  tbe  ranks  of  reeds  are 
divided,  So  "Elsve<"  will  see  that  my  favourite 
crotchet  of  expression  a  la  main,  such  as  I  obtain  in 
the  oelssttaa,  terpndlan,  ouphenon,  or  sostlnente 
plaaoforte,  will  not  f  niaimr  laqniicnuut. 


fiOmtEKCX  AKD  TRASE. 

Sin,— TTnder  the  Hbort  title— which,  by  the  way,  is 
very  much  like  two  names  tor  one  thing — "  Saul  Ry- 
mea"  says  we  are  exporting  less,  aod  importing 
more,  than  formerly,  and  he  atlis  what  kind  of 
prosperity  tMs  indicates.  I  hasten  to  assure  blm  that 
he  may  be  "  quite  easy  in  his  mind,"  notwithstand- 
ing the  above  is  a  true  statement  of  declared  values, 
and  may  lie  temporarily  true  of  real  values.  That  It 
cannot  oimtiaoe  loug  1,^  obvious,  because  however  good 
,Tohn  Rnll's  credit  may  be,  the  fbreigoer  won't  trust 
him  ad  libitum,  but  tbe  irrcat  probability  Is,  that  the 
d<-ol»rod  value  u(  our  imports  is  above,  and  tbat  ot 
our  u.vports  lees  than  their  real  values. 

If  our  imports  ore  of  greater  intrinsic  value  than 
our  exports,  it  is  obvious  we  muot  be  running  into 
debt,  and  wo  shall  have  to  export  more  to  balance 
the  account.  The  foreigner  will  no  more  trust  .Tohn 
Bull  without  limit,  than  that  first  muslu  of  the  oml- 
tborynchus,  our  tailor,— Punch  defined  him,  like  the 


Australian  animal,  to  be  a  btatt  with  a  OIL  Like 
Sat  torlns,  the  foreigner  will,  sooner  or  later,  demand 
payment,  and  just  as  I  diould  be  oompelled  to 
"export"  some  medium  of  exchange— say  sovereigas 
or  book  notes— from  my  pocket,  or  tbe  balance  at  my 
banker's,  and  deliver  It  into  the  poeitt  ef  the  oHil- 
thoryncbus— I  mean  tbe  tailor— in  satlsfaetion  ot  tbe 
claim  in  his  "little  bill,"  so  must  we,  sooner  or  later, 
»xport  some  kind  ot  wealth  to  satisfy  the  foreigner's 
claim  for  the  bahwee  due  to  him  Irom  onr  exoesa  rf 
Imports  over  exports. 

'This  balance  may  be  paid  In  a  great  variety  of  WMK 
ThnS|  it  may  be  a  direct  romittance  of  goods  ot  BiltMk 
maaafaetnre,  or  of  coal  raised  in  Britain,  to  tbe 
foreign  merchant  to  whoa  the  balance  is  due.  It 
najp  also  be  la  the  form  of  the  precious  metals  not 
ratMl  in  Britain,  but  purchased  with  the  prodnctn 
of  BVltlBh  indiutry— for,  be  it  remembered,  gold  and 
silver  are  aa  certainly,  and  only  can  be,  imrcbaoed, 
by  exchanging  Britisb  manufactures  for  them,  ae 
French,  Portuguese,  and  Spanish  wines,  Amerieaai 
cotton,  Chinese  tea,  or  colonial  sugar,  are  so  pur- 
chased. Direct  trade  may  be  easier  to  eomprebeod  br 
those  who  have  not  studied  this  suMeet,  but  It  It  irai 
necessarily  more  profitable  than  Inaireet  trade,  and, 
whether  we  buy  tea  with  silver,  prevlonaly  purchased 
in  Hexioo  with  British  maoufaetnred  produoe,  or  with 
calicoes  lb  Canton,  it  makes  nonessential  dlSerenee :  tn 
both  cases  they  ore  ultimately  paid  for  by  British  pro- 
duce, exchanged  tOr  the  foreign  produoe,  and  I  mty 
add,  that  just  as  the  export  ot  silver  It  a  positive 
good  to  Uexlco,  which  has  more  sliver  and  less  cottona 
and  hardware  than  her  population  requires,  so  is 
the  export  ot  silver  from  England  to  China  a  positive 

good,  both  to  the  Chinese  >nd  to  us.  Tbey  have  tea 
>  spare,  whi<ih  we  waat ;  we  have  got  more  silver 
than  we  leqnire  from  Uexloo.  Tbe  Chinese  faaey 
they  want  more  silver  than  they  have,  so  we  loduljtis 
their  argentiferous  fancy,  and  obtain  in  ezehanga 
"the  cup  which  cheers  but  dont  iaebtlate."  VerOy 
we  have  onr  reward. 

From  the  above  It  will  be  seen,  that  no  so-ealled 
adverse  "  balance  of  trade  "  can  continue  long  to  affeet 
us  injuriously.  Silver  and  geld  are,  commerclaUr 
speaking,  mere  commoditiet,  and  aa  properly  the  anb- 
Jacts  of  trade  as  the  food  and  olothlng  of  those  who 
obtain  them  by  mining.  Vo  doubt  there  are  soma 
pditlcal  eonaideratlont  involved,  to  wblch  I,  who 
have  treated  this  snttJeet  from  a  purely  oommeiolal 
standpoint,  and  assumed  the  continuance  of  peate  on 
earth  and  ;ooi<  wilt  to  mankind,  have  not  adverted. 
Perhaps  the  latter  is  rather  too  much  to  assume  vet, 
for  we  have  not  quite  arrtved  at  the  Millennium.  War 
disturbs  osmmercial  exchanges,  and  when  we  have  to 

E revision  an  army  In  the  enemy's  country,  we  can 
ardiy  expect  its  native  hostile  population  to  accept 
hank  notes  or  hills  on  our  government,  in  payment  for 
supplies.  In  this  case,  of  course,  only  the  ineeions 
metals  will  be  accepted,  and  those,  unless  in  tbe  form 
of  coin  current  In  the  country,  only  as  so  much 
bullion,  for  It  Is  obvious  that  tbe  possession  of  British 
coin,  or  Its  paper  representative,  would  be  prima  facia 
evidence  oi  treasonable  eorrespondenee  with  the  in- 
vading army,  and  war  makes  snort  work  of  treason. 

From  these  considerations,  tt  follows  tbat  we  most 
have  a  store  of  gold  and  stiver,  just  as  we  rsfulre  a 
store  of  gunpowder,  they,  like  It,  being  monitions  of 
war.  Whether  these  ei>ppclal  motallio  monitions  are 
best  kept  ready  for  warlike  service  by  being  oolned, 
allowed  to  circulate  as  a  medium  of  exefaanre— ie.,  as 
money,  and  become  depreciated,!*  qoite  another  ques- 
tion. As  paper,  which  camtol  bsoome  irprreititi,  is  a 
yet  more  convenient  medium  of  exchange  than  either 
gold  or  silver,  and,  as  I  have  long  ago  shown,  that 
the  only  oondltion  requhed  to  prevent  that  deprecia- 
tion. Is  eonverttblUty  Into  anything  the  holder  pre- 
fers to  his  paper  money.  I  think  it  may  he  assumed 
that  Instead  of  stamping  the  image  and  saperserip- 
tlon  of  tbe  reigning  Ciesar,  oreovereign,  on  gold,  and 
then  allowing  it  to  bo  wasted  by  use  and  loss,  that  I 
am  Justified  m  bellevmg  it  would  be  more  eoonomleal 
to  store  the  gold  and  clieulate  the  .paper.  But  I 
refrain  from  boring  my  fellow  readers  ^srltb  my  some- 
what peculiar  notions  on  the  currency  question. 

Why  men  should  understate  the  real  value  ot 
exported  goods  is  a  mystery,  perhaps  Its  solutlan  may, 
in  some  instances,  be  found  In  tne  fact  that  some 
unenlightened  foreign  governments  levy  ad  valortm 
duties  on  the  importation  of  British  manufacture*.  If 
these  are  passed  at  thelv  declared.  Instead  of  their 
real  values,  of  course  they  reach  tho  native  trader 
cbeaper,  but  It  has  been  suggested  that  although  this 
may  partly  account  for  the  different  apparent  value  of 
our  exports  and  imports,  it  is  to  a  considerable  extent 
compensated  for  by  the  common  practice  of  deelariag 
the  value  of  exports  greatly  in  excess  of  Its  real 
amount,  which  la  said  to  be  frequently  done  by  that 
race  of  'cute  merchants  who  Insure  snip  and  car^go 
at  three  times  their  value,  in  the  hope  they  may 
never  arrive  at' the  port  to  which  it  is  preteaded 
they  are  oonsigned.  I  am  told  this  little  gnme  pays 
very  well  when  you  are  not  fomui  oitt,  in  whteb 
cots  you  ore  "paid  oft"  instead.  As  Hercules  sras 
said  to  help  the  industrious  who  had  a  habit  at 
helping  themselves,  so,  perhaps,  Satan  helps— through 
tbe  InstrumenUllty  of  the  trusted  captain  or  mate— 
those  who  help  themselves  to  the  underwrlter't 
money  In  this  honest  way.  Verily,  I  hope  they 
also  may  have  thiir  rewai^s,  a  hope  that  I  am 
confident "  Sigma,"  and  every  other  honest  mariner, 
whohns  areawnable  preludioe  against  drowning  half 
the  crew  to  enrich  scoundrels,  must  shore. 

The  Harhoniohs  BLACKStnTR. 

P.S— Since  the  above  was  written,  I  see  "  Sigma" 
ha»  taken  this  subject  In  hand,  on  page  18+.  It  is 
said  that  if  yon  meutlon  a  certain  much  maligned 
person's  name,   he  straightway  appears;  and  In  this 

respect  "  Slj,Tna  "  emulates  him  In  playing  the  d 

with  the  pt>pular  fallacy  of  the  balance  of  trade,  btit 
may  1  a»l;  him  if— in  a  sclentiHo  sense  of  the  wonl — 
any  profit,  other  than  muruoi  benefit,  ever  ran  result 
from  trsilc.  foreign  or  domestic  ?  I  trow  not ;  if  by 
profit  we  mean  getting  the  greater  value  for  the  less. 
When  I  exchange  half-a-crown  for  a  pound  of  tea, 
the  seller  gets  no  profit  In  that  sense,  for  he  has 
given  ine  lialf-a-crown's  worth  of  tea  for  two  shil- 
lings und  sixpence ;  truly,  it  did  not  cost  hliu  so 
much  in   money,  and  the  difference  is  commonljr 
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il  Talus"  to  (heanregMs.  Soltnat 
1  na,  that  aMhoogb  oar  tanian  trads 
t,  ia  tbo  anmof  oar  lm|>OT«i  Iwlar  of 


cafled  hia  proHt ;  bat  It  might  be  more  truly  termed 
m*  waga,  or  remnnentlon  (or  •electing,  preparing, 
aad  ■ttpplyUg  the  tea.  Perbapi,  alio,  aome  part  of 
the  dUteieOM  between  Ite  «ost  and  MlNng  price  ii 
payment  tor  fraH^rlag  our  cutheUc  taale  bjr  ttie 
extremely  artutie  decoration  of  U*  (nop.  Himlf. 
irhen  mneb  gold  leaf  asd  laitlflaii^l  -namnKT  «>a 
•xblblted  for  onr  giatlllMMion,  we  onglit.  Ilka  the 
frequenter*  o(  that  templuipf  delight,  tha.gln  palace, 
to  aiwti1ha<«  oar  propottlon  ot  the  aait  of  «h>«ee 
deaotaliane' which  we  aajqy.  ffbla  i*  no  more  than 
iualia*  *o  ttaeir  poryeyw ;  bat  IMKIikm  tbe  ««aat' 
proatMteaae*  of  ao^parattve  acocM,  iS  wbMi  eooh 
daewations  are  as  rare  a*  stained  wlndowe  and  pie- 
lane  ta  a  Dtmentloc  chapel,  might  go  far  to  teach  u 
that  nub  goigeou*  decoratioo  ie  not  abaolutely  eesen- 
tlal  fer  ntall  trade,  and  that  people  ot  more  oulet 
taetea,  may  e«an  manage  to  get  tneir  tea ,  Ae.,  wltaout 
tatoL  But  irtiaterer  the  ooacarrant  eoodltioaa,  the 
fact  remains,  that  we  somebo«r  get  the  saaM  valae  in 
another  form  that  we  part  «ruh  in  coin.  As  the 
antborltiee  on  pollttoal  economy  expree*  this  fast, 
"  all  honeatcommarsial  taanaaotianea**  axabaagaaoi 
things  of  aqnal  Talue 
•'8i|m«''«UI  sea,  thi 

ylelas  DO proflt,  in  the  aenaeof  oor  imporai  1)alng  of 
greater  total  value  than  ear  aaports.  that  faet  doas 
not  neeMsnrlly  aanae  as  to  he  in  what  ke  twma  "a 
had  way." 
As  It  1*  laid  the  abeeaae  ot  oosdemnattoB  Is  s 

Sproral,  to  "Slgiaa"  la  qnlte  waleeme  to  aasome 
It  all  the  rest  of  what  he  aays  on  this  saWast  will 
paa*  master;  in  laot,'his  eoaslaaleni  tegardtng  the 
aecumnlatton  ot  wealth  by  Btltont,  ana  tlielr  pro- 
ellTtty  to  waste  it  In  foreign  loans,  when  the  meet 
promiting  wo^a  at  boom  are  langnlshing  for  want  ot 
capital,  BOW  lying  Idle,  which  might  he  janyKoMu 
inraated  In  than,  an  qolta  indiapntable,  but bewlll 
allow  me  to  remark,  that  this  ia  rather  Uie  Ksolt  at 
our  eotparianoe  of  trade  morality  (Query,  laHnatality) 
than  any  ptejadlee  tbe  British  aapiialist  has  against 
invaating  hi*  auaay  in  haaee  woika,  Wa  bwra  not  yet 
fetgotten  Btsak  Vrlday  in  UM. 

nfDucTioN  con.. 

%>,— I  am  bDltding-  an  Indnetton  ooil,  of  wMehthe 
reel  is  Ma3oog,v.lbguitip«retaa:eo<ailn.thldc,41ln. 
diameter.  Arguing,  in  my  own  mind,  that  the  spark 
may  escape  as  eaauy  In  a  lateral  dtreotlon  tiom  one 
conrolntlon  to  the  next,  as  <rom  one  layer  to  another, 
I  Aare  begun  laying  the  secondary  wire  with  a  strand 
of  cotton  throad  interposed  between  them,  and  this 
separating  of  the  soils  I  intend  to  tneieaae  as  I  in- 
crease the  insulation  between  the  layers.  I  ealnulate 
on  thirty  layers,  and  the  first  ten  are  insulated  thus : 
First  well  coatsd  with  shellac,  next  a  piece  ot  the 
soundest  brown  paper  procurable.  Is  eat  the  exact 
size,  tbat  is  sottened  in  water,  glued,  and  wrapped 
round  as  carefully  as  possible,  and  when  quite  dry, 
thickly  Tarnished.  The  second  ten  will  haTe  two 
tUehaeasea  of  paper,  and  the  third  three.  The.prtroary 
ia  two  layers,  iTo.  16,  and  the  core  am  inch  and  an 
eighth  diameter.  I  find  the  work  one  demanding, 
abOTO  all  tbiags,  patience,  a*,  taldog  stoppage*  Into 
account,  three  layers  a  week  are  as  mneb  as  one  can 
manage.  The  opinion  of  fellow  workers  in  the 
mechanlos  of  science,  will  oblige. 


,  O.  CDaniHanAM. 


STRBirOTH  OF  CHAINS. 

Sib, — As  my  only  desire  was  to  correct  an  error  in 
rule,  not  to  poiat  out  so  small  a  discrepancy  as  001, 
nor  yet  cause  Hr.  Tolhaosea  to  work  to  4  places  of 
decnals ;  i  took  in  hand  tiie  examples  as  given  by 
him  page  123,  and  gave  my  rauon  (why  and  where- 
fora)  32  should  be  used  as  a  divisor  or  multiple  in 
worklm;  oat  correctly  the  examples,  page  1A3.  As  Ur. 
T.  invites  me,  page  186,  (tarther  to  use  my  skill  in 
woiUog  out  a  more  precise  rule,  I  prefer  chooeing,  as 
an  example  of  rule  given  by  me,  a  S)ln.  chain,  and 
show  the  result  in  flgures  wlibout  remainder,  so  that  It 
may  be  easily  understood :  201 

Bule  by  eighths     (as  given)  —  =  60  tons. 
8 

40s 
Bnle  by  sixteenths  (as  given)  —  =  iSt  ton*. 
30 
WIU  any  of  your  reader*  say  this  ia  correct,  or  imma- 
terial, snowing  a  dlSeainae  in  tU*  axample  of  (^  per 
oent. : 

40i 
Oorrseted  rale  by  •ixteenth*  —  =  SO  tons. 
(Given  by  me,  p.  163.)  32 

Tbare  i*  no  necesdtv  here  (or  a  more  preeiee  rule,  as 
this  is  matbeautioally  correct,  and  will  prove  in  every 
ease  the  divisor  39  the  only  true  one  wortliy  of  adop- 
tion. Xhere  is  not,  and  cannot  be,  any  other,  not  even 
the  nearest  q>proximatton  (fbr  a  rale). 

Vr.  S.  IiAIDUSB. 

TIDE  TABLE. 

Bib,— I  cheerfully  respond  to  "  Uaaohll's  "  request, 
aad  I  ahall  be  pleased  to  give  him  any  further  Informa- 
tun  he  may  ra^uire  en  the  subtest,  1  am  afraid  par 
epaneona  Mend, "  F.R.  A-8.,"  haa  eatlrely  ovarloofied 
tbe  reqoeat  of  "  Saul  Bymea  "  and  myself  reepeotlng 
the  tide  tables.  I  enolosu  an  excerpt  from  the  Thantt 
Oumrdion  (or  April  2,  wbieu  indicatea  tbe  time  of  bigb 
water  at  Margate  to  be  exactly  two  hours  earlier  than 
at  JUndon  BrUge.  Wlieu  doetor*  dtoagrca,  who  it  to 
decdde?— 

Ab  Ibitio, 
tmboatb  tidb  table.— bios  watbb. 

A.M.  rM. 

Batorday,     Aprils  1.  6   \Jta 

Sunday,  „  3  1.31    til» 

Monday,  „  4  2.  s    2.17 

Toaaday.  „  6  2.32    2^ 

Wednesday,      „  «  3.  2   S.l« 

Thursday,  „  7  3.3t    S.63 

Friday,  „  8  4.U    4.at 

TIME. 

Sib.— The  qnestloa  of  x  toagitode  when  expressed 
Jb  mann  time,  not  being  equal  to  c  Ivagitoae  when 


expressed  in  sidereal  time,  admits  of  a  fuller  develop- 
ment thou  haa  been  made  on  pp.  70,  80,  135,  and  lit). 
See  letters  of  "F.E.A.S."  and  "Not  an  F.K.A8." 
Thna-180°  =  12  hours  of  longitude,  whether  tbe 
instmment  need  for  meosurins;  it  be  a  theodolite,  a 
BMW>  time,  or  a  sidereal  time  clock,  because  the  idea 
ofMwaMonisexeladad.  It  is  aivu^or  magnitude,  and 
the  asbMilv  ot  the  cloak's  band  in  revolviug  througb 
the  angle,  does  not  affect  thoequation.  In  llnisnation 
<if  this,  1  append  tne  axample  ot  page  86,  wrought  out 
asnaarlyeorreetasi  oan  do  it,  to  4  decimal  puaiaot 
»*oeenil,  by  thrse  dlOerant  methods. 

U(  LongltMiU,  temiilmd  as  jfsaa  Otae. 

b.  m.      s. 

1    33   46'07I0  =  Greenvrich  sidereal  time  at  noon. 
1-3333  =  Correotionfor8m.7a.oflongiittde. 


1   33   47'40M  =  Local  sidereal  time  at  aeon. 
6    M   50  SUM  =  given  aidereal  time. 


4    41    2^1857  =  Sidereal  interval  after  noon. 
8    S»    20'6818^ 

*"  ^^Sf  Mean  time  equlvolsatA 


4    40    K-M24  ' 
+         8     7'«a00  : 


Local  mean  Hme. 
Longitude. 

:  Qreeawleh  mean  tinae. 
eomUlertd  as  Sidereal  runt. 

Given  aidereal  time. 
Longitude. 

0  22   07*3900  =  <}Teenw1ch  sidereal  tUne. 

=  6  SB   1-02WJ-) 

+  21  60-3g68  C . 
+  S6MI4  f 

+  -3889; 

•22  28    29-2907 


4    4B    S3'MS4 

txd  Longitude 
h,  m.        s. 
«    14    SO-WOO 
8     71)000 


'  E  Ueaa  timaeqalTaleala, 
=  Transit  of  Arte*  oa  14th. 


4   48   23-0124  =  Greenwich  mean  time  as  before, 

Srd  LongUutU  contidtred  at  Mean  Ttine. 
h.   m.       s. 

22    26    !9'2907  =  Tranait  of  Aries  as  before. 
1-3297  =  Oonectlon  fur  8h.  7m. 


S2  a«  zr-tno  -  Local  traoBlt  of  AH**. 

-I-  »  69      1-0286, 

•t-  13    (7'70M(Heaa  time  equivalents  ot  glvaa 

+  40««35(    time. 

■♦•  -3889^ 


4«   1»M»4  c  Tioeal  aiean  time. 
8     7-Woa  =  Longttnde. 


4    48    23-9494  =  (Jraenwich  mean  tine  a*  befbre. 

The  very  amall  difference  0'-02,  between  thi*  result 

and  that  given  in  tbe  Kboliib  KacHAinc,  ia  dae 

wholly  to  the  imavoldable  Inaoenracle*  in  the  Ia*t 

daeimal  In  tbe  "Nautical  Almanac."         J.  Stebl. 


KOSHKS. 

Bib,— -If  any  paper-nakar  k  diapoeed  to  try  the 
common  m*b  for  manafactnrlog  pnrpoeee,  I  eball  be 
happy  to  arrange  to  *aad  htm  a  supply  from  OornwalL 
your  eorreepoBOeat, "  Bemardln,"  will  much  oblige  If 
be  will  say  how  the  rush  should  be  prepared  for  the 
paper-maker— whether  simply  to  cat  and  dry  It  (a* 
hay)  woaid  be  suSlcient,  or  should  they  be  supplied  in 
the  orsen  state  I  Also,  what  would  he  couaider  them 
worth  per  ton  t  flaMBT.Poin). 

FUNCTIONS  OF  FOOD. 

Slit,— 'V{>ur  remark*  on  "Tbe  Yaloe  of  Different 
Article*  ot  Food  "  (p.  107),  are  replete  with  interest  to 
thoee  that  have  devoted  any  attention  to  tbe  aubJect. 
The  fallacy  of  Liebig'a  olasalficatlon  of  tbe  function* 
of  food  ha*  ot  late  been  abown  by  tbe  most  oonduslve 
experiment*  of  many  chomiits  and  physiologist*. 
Their  re**arches  have  entirely  broken  down  the  dis- 
tinction between  the  so-called  "  flesh  former*  "  and 
"  beat  givers  "  by  proving  that  the  former,  or  nitro- 
genous, principles  are  also  capable  of  developing  a 
certain  amount  of  muscular  force  and  heat  in  the  sys- 
tem. Hence  they  ore  now  appropriately  termed, 
"  flesh  and  force  prodnoers."  Ou  the  other  hand,  the 
hydrocaibons  or  "beat  givers  "  generate  huat  and 
muaonlar  or  mechanical  force,  and  are  consequently 
now  called  "  force  producers." 

Sometime  since  Professor  F^nUand,  who  has  de- 
voted maob  attention  to  tbis  matter,  pnbllrlied  tbe 
results  ot  a  series  ot  investigations  mode  tor  the  pnr- 
pose  ot  ascertaining  ttie  maximum  amount  ot  power 
or  force  wbloh  it  was  possible  to  obtain  from  a  given 

anantity  ot  different  foods.  A  notice  of  these  Inves- 
gations  would,  I  think,  be  a  valuable  sequel  to  your 
excellent  article.  In  iLtreducing  tbe  suttJect  the 
learned  Professor  observes  :— 

Both  the  beat  force  and  tbe  roeobanieal  force 
generated  In  the  bodies  ot  animals  ore  derived  from 
bwd.  An  animal,  howevar  bigb  it*  organisation  may 
be,  con  no  more  generate  an  amount  ot  force  capable 
ot  moving  a  grain  ot  sand,  than  a  stone  can  tail  up- 
wards, or  a  locomotive  drive  a  train  without  f  ueL  All 
that  such  animal  can  do  Is  to  liberate  that>toraof 
force  which  Is  locked  up  in  its  food.  Itis  thecAemical 
change  which  food  suffers  in  the  body  of  an  animal 
that  liberates  tbe  previously  pent-up  torcee  ot  tbat 
food,  which  then  make  their  appeoianoa  in  the  farm 
of  heat  and  mecbnulcal  motion. 

All  the  combustible  ingredients  ot  food,  whether 
nitrogenous  or  not,  are  capable  ot  yielding  meobaul- 
eal  force  and  heat  foroa;  but  the  aitrogenous  con- 
stituent*, such  a*  albumen,  flbrin,  and  casein,  can  also 
be  used  in  the  body  for  the  building  up  of  muscle  or 
flesh,  hence  these  constituents  are  termed  Jleth  and 
force productrt.  Tbe  non-nitrogenous  tngredienis  of 
food,  such  as  starcii,  sugar,  and  fat  are  Incapable  ol 
forming  flesh ;  thev  are  force  producere  only.  It  is 
the  oxlaailon  ot  the  non-nitrogenon^  matters  in  the 
body  which  eonstltutes  tbe  chief  scarce  ot  muscular 
power.  Tbe  muaonlar  force  expended  wltUn  the 
Dody  takes  the  form  ef  heat,  and  is  the  chief  If  not 
the  only  source  ot  animal  beat. 


Tbe  following  table  exhibits  the  reaulta  ot  octnal 
experimenta  made  toosocrtsin  the  maximum  amouot 
ot  force  produced  by  lib.  ot  varioas  ioitidea  ot  food 
when  oxidiaed  in  the  body  :— 

Tons  raised 


Name  of  FoOd. 

Cod-Ilver  oil 
Beef  fat 

Butter 

Cocoa  nibs  . . 
Cheshire  cheese 


One  Foot 
high. 

5826 
«507 
4251 
2704 


Oatmeal      ..                       ..           ..  2439 

Arrowroot  ..                       ..           ..  2437 

Flour          2«83 

Pea-meal 2341 

Ground  rice            ..           ..           ..  2330 

Gelatin 2270 

Lnmpsugar                                   ..  2077 

Tolkofeggi           2051 

Grape  sugar           ..          ..          ..  2033 

Hard-boiled  eggr     ..          ..          .,  1415 

Breadcrumb          ..          ..          ..  1333 

Tbe  leas  of  boiled  bam                   ..  lOtl 

Mackerel ..  lOOO 

The  lean  of  beet 68S 

Tbe  lean  of  veal     ..  726 

Qulnae**'*  atoui  665 

Potatoe*     .-  618 

Whiting     ..                                    ..  491 

Ba**'*  ale   ..                                    „  480 

Apples        ..           ..           ..           ..  iOO 

MHk           390 

Whltaofegg  ..357 

Carrot*       ..           ..           ..           ..  322 

Cabbage 261 

The  maximum  amount  ot  mechanical  work  which 
lib.  ot  each  of  the  above  substances  oan  enable  amah 
to  perform  (external  work)  la  about  one-flfth  of  tbe 
amount  mentioned  in  the  above  table.*  Tbe  following 
tables  further  iliostrate  tbe  appUeatloa  of  these  ex- 
pertmeatal  data  i— 

Weight  and  cost  ot  various  article*  of  food  required 
to  be  oxidised  in  the  body  in  order  to  raloe  I40lb.  to 
the  height  of  10,000  feet. 

Extsroal  work  =  iib  aotnal  energy, 
Wetoht 


Name  of  Pood. 

info. 

Price  per  lb. 

Coat. 

requind. 

bTa. 

*.  d. 

Ohesblre  obeese   .. 

>U6 

0 10      .. 

OU 

Potaue*  .. 

6-008 

0   1 

0    5 

Apple*     .. 

7  815 

..       0    1 

0  11 

Oatmeal  .. 

1-2S1 

0    2 

0    3 

Flonr 

1-311 

0    2 

0    3 

Pea-meal.. 

1-335 

..       0    3       .. 

0    4 

Ground  rice 

1-341 

0   4 

0  -5 

Arrowroot 

1-287 

..       10       .. 

1    3 

Bread      .. 

2345 

0    2 

0    4 

Lean  beet 

3-532 

10 

3    5 

„    veal 

4-aoo 

10 

4    3 

.,^ham,  bolted.. 

3.001 

16 

4    6 

Mackerel.. 

3134 

0    8 

2    1 

Whiting  .. 

6-309 

14       .. 

9    4 

Whlteofegg       .. 

8-7« 

0    8 

4    4 

Bard-boUedegg  .. 

2-MD 

..        0    6J      .. 

1    3 

leinglau  .. 

Mir 

..     le  0 

22    0 

Milk 

Mil 

..•d.j,erquart. 

1    3 

CarroU    .. 

9>n& 

1    2 

Cabbage  .. 

Vt-ViO 

..      «   l'     .. 

1    « 

Coooo-nlb*          „ 

o-Tte 

..     a  « 

1     1 

Butter      .. 

ceoD 

10      .. 

1    0 

Beeffat  .. 

o-«a« 

oiu 

0    6 

(k>d-Uver  oil 

0-653 

..        8  «       .. 

1  11 

Lumpaagar 
Commercial   gMQia 

JtUfi 

..       0    6        .. 

1    3 

sugar     .. 

ffKB 

..      OH.. 

0    6i 

Bass's      pale     ala 

1 

f 

(bouled).. 
Guinnca*  a  atoat 

ObotUa*   KM.  par  bottle. 
4   > 

7    6 
U   7* 

Ireqiai 

respiration  and  elronlatton  InMie  body  otaa  MTeroge 
man  during  W  imv». 


Cheshire  ebeea* 

..       30 

Potatoe* 

..     13-4 

Apple*_ 

Oatmeal 

::1-4. 

Flour          

..      3-5 

Pea-meal 

..      35 

Graundriee 

.,      8« 

Arrowroot  .. 

3-4 

Bread          

..      W 

Lean  beef    

..      9-8 

„    veal     

..     11-4 

„    ham,  boiled     ,. 

..      T9 

Mwherel 

..      8-S 

Whiting 

..     1<« 

White  of  egg 
Bard-botledegs      ■• 

..     83-1 

Gelatin       ..          .. 

..     3-e 

Mint'            

..     21-3 

Carrot* 

..    lB-6 

Cabbage     

..    3l-« 

Go«oa-nib* 

••      1-9 

Butter         

..      1-8 

Cad-llveroU 

..  .    1-5 

Lump  Sugar 

Commercial  grape  eugar.    .. 

...      39 

\.       4-0 

Scc^. 

*  It  1*  Bot  to  be  undentood  from  thi*  tbat  taking 
lib.  ot  cod-liver  oil  woald  enable  a  man  to  lift  one- 
fldh  ot  5649  tons  (tbat  Is,  1130  tons)  on*  foot  off  tbo 
ground.  What  is  meaot  is,  that  that  is  tbe  total  me- 
obanical  work  which  the  combustion  in  the  body  of 
lib.  of  the  oil  is  capable  of  producing  outside  the 
body,  supposing  it*  effect  to  be  wboUy  expended  in  the 
production  of  this  mechanical  work  without  any 
watte.  Uoreover,  this  atatement  ot  tbe  amouat  of 
work  ia  tone  lifted  one  foot  does  not  take  time  at  all 
Into  Bccnunt.  It  simply  reckona  the  toul  work  whloik 
it  ia  poaalblo  to  get  out  of  the  combustion  of  i'' 
cod-liver  oil,  no  matter  how  long  it  may  take  t  -^  f^     ry 
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THE  "  LITTLE  WONDER."  ' 
(Ittattrttltd  on  page  20S.) 
Sm,— So  maoh  dlwoniOD  hu  beea  rlfs  latelr  u  to 
-the  merits  ud  demerit*  ol  Mr.  Fairlle'e  doable  eniilBe 
•vsteni,  tliet  the  reprodsetlon  ot  the  eaelofed  from 
£tigii>eering  may  ploae  niaojr  of  your  readera.  The 
prtnolpal  dimenilont  of  tlie  "Little  Wooder"  are 
Aa  lollofra  :— 

fc     in. 

Diameter  of  eylloden "     *i« 

Strolce        II 

Number  of  cyliDdera    ..        ..       4 
DIattnce  apart  of  cylludera  trana- 

Ter>ely  from  centra  to  centre  3  1} 
LeuKth  ot  oonnectini;  toda  between 

ceulrea 4  9 

Diameter  of  wheela 2  4 

Wheel  baae  of  each  bogle      ..        ..  3  0 

Uiataitce  between  centiea  ol  boglea  14  I 

Total  wheel  baae          10  1 

J  Mataooe  apart  of  frame  platea      ..  I  'i 

Diameter  of  boiler  barreU    ..       ..  3  0 

I.cnglh           ,,              „       (each)  ..  7  6 

LeoKth  of  flrcbox  caaiii?                 ..  0  U 
Total    length    of    boiler  between 

auoke-box  tube-plataa       ..       ..  21  0 

Width  of  firebox  caainK        ..       ..  3  0 

Width  of  tnaide  flreboxet      ..  S  7 

Lencth  of  Inalde  lireboxea  (each)    ..  2  S} 

Height            „           , 3  0 

LonKth  of  tabea 7  10 

Diameter  ot  tubea  oataide  0  U 

Kamber 2  IH 

Rtating  Surface. 

Tobee         «70aq.  ft. 

ifircbvx U)  „ 

730 

SiregnUearea llaqaareft. 

Preaaora  of  ateam         ..        ..       lOOIb.peraq.in. 

Capacity  of  tanlia         ..        ..         90  gallon*. 

„         coal  bnnkera         . .        15  owt 

Weight  of  engtoe  in  working  order  ahoot  It}  tona. 

It  mil  be  noticed  on  nferenee  to  the  aecttonal  plan 

that  the  firebox  csaiag  h  curved  Inwarda  at  the  sldea, 

and  that  the  two  Inaide  flreboxea  are  made  aemicir- 

cular  at  their  adtjaaent  enda.    The  boiler  ahell  la  made 

of  ateel  platea.    The  regulator  handle  la  placed  on  the 

top  o(  the  flrebox  oiiaing,  the  two  regulator  ralvea, 

which  are  contained  in  the  domea,  belag  connected.  a< 

^own,  ao  that  they  open  and  CiOW  aimullaneoaaly. 


The  valve  gear  ia  of  the  " atationary  "link  type,  and 
the  motion  ia  communicated  to  the  valve  aplndles 
through  rocking  tbaf  t».  aa  aliown.  The  arrangemouc 
of  ateam  and  exhaust  pipea  will  be  readllv  understood 
by  ao  inapeetioo  of  the  engravioga  without  apeeial 
explanaliuii. 

T)ie  connection  between  the  two  boge*  Ik  effected  in 
the  plan  adopted  by  Mr.  Fairiie  for  all  hia  later  enginca, 
the  two  bogie  pma  beiog  connected  by  a  pair  ot  aide 
or  carrier  fmmea.  In  dealing  with  sneb  a  narrow 
gauge  aa  ItL  lliin..  Sir.  Fairlle  had  many  difBcullies 
tooveroome ;  but  be  haa  ahowu  by  the  performance  of 
the  "  Little  Wonder,"  that  hia  ayatemof  double  engine 
is  eminently  litled  for  oae  on  narrow  gauge  linea,  and 
there  can  be  little  doubt  that  aa  each  linea  are  more 
«xteoaively  conatrncted,  the  employment  of  the  Fairlle 
«yatem  will  lucreaae  alao. 


Admikxel 


MACHINE  FOB  CUTTING  IBEEODLAB 
^  FORMS. 

8iif,--I  aend  illunratlon,  with  deacrlptlon,  of  machine 
lor  ratting  irrt-guiar  formi,  which  haa  reeentiv  been 
patented  throngh  the  Scientific  American  Patent 
Agfiicy  Office,  New  York. 

The  main  features  of  thedevlce  are,  the  attachmenta 
for  holdiDg,  adjustlog,  and  feeding  the  plUara,  balua- 
tcrs,  Ac.  to  be  cut  into  Irregular  foma  or  plane  aides, 
on  A  table  pasta  rotary  cutter.  The  invention  may  be 
said  to  consist  or  a  bed,  with  centres,  forholdlrg  the 
blauk;  one  of  the  centres  being  sdjustable  iongitudi- 
Dally,  and  fiirnlabed  with  a  divtdiug  plate  for  adjust- 
lag  the  blank  to  the  cutter,  and  a  paltom  for  govern- 
ing through  the  table  of  the  ma.'hiuc.    A  guide  plate. 


I,  nr  pattern  adjustably  attaohed  to  the  bed  A,  serves 
to  direct  the  cutting.  1  he  operau>r  takes  hold  of  the 
baluster  at  B,  with  his  right  hsud.  and  with  hia  left 
hand  on  a  hand  rail  J,  puabos  the  raacbloe  from  him, 
and  at  tfaehame  time  against  the  mandrel;  the  machine 
ia  then  pulled  or  drawn  back,  and  lit  Ung  the  aprlag 
<iatch  6  with  the  left  hand,  and  turning  the  bafaater 
with  the  right,  one  apace,  another  aide  la  preaented  to 
tlie  catting  tool,  thereby  dressing  the  aides  all  alike, 
and  making  a  tbouaaud  piecea  exactly  aimilar.  After 
the  required  number  have  been  abaped  the  atralght 
bita  are  removed  and  properly  ahapei  onea  take  their 
place,  and  tlie  guide  pat'ero  la  changed  for  one  cor- 
reaponding  to  the  dealrod  ornamental  dealgn.  When 
thia  la  effected,  one  man  can  do  the  work  of  twenty 
men,  and  with  greater  ncatoeaa  and  accuracy  than 
can  poaalbly  be  done  by  hand.  At  the  same  time  tbe 
lianoa  of  the  operator  are  perfectly  aafa  from  Injury. 
For  dreaalng  atuO  like  tbe  piece  K.  with  aquares  at 
both  enda.  the  centre  pin,  aeen  at  the  end  of  the  piece, 
la  inatrted  in  the  hole  throngh  the  centering  bead  B. 
Thia  machine  ia  capable  of  dteaaing  not  oulv  baluatera 
and  chair,  table,  deck,  and  counter  lega,  out  can  be 
naed  to  draaa  hay-rake  and  grain-drill  apoke* ;  and 
atull  that  baa  to  be  thrown  away  when  Sniahed  by 
hand  on  account  of  knota  and  curia  (the  handaomeat 
when  flnished),  la  dreaaed  almost  aa  readily  aa  atralght 
grained  wood.  J.  H.  T. 


GLASS   BURNING. 

Sib,— I  beg  to  retom  my  aineere  thanka  to  Mr.  Job. 
Leicester,  fur  the  trouble  he  boa  taken  to  anawer  my 
Querv  on  "  Glaaa  Burning."  The  form  of  oven  or  kiln 
is  quite  correct;  the  iron  alaba  or  traya  that  allde  in 
tbe  kiln  are  lirat  covered  with  alf  ted  whiting,  and  then 
smoothed  oti  with  what  is  called  a  sand  plane,  and 


then  tbe  piecea  of  glaaa  ara  laid  flat  on  the  whiting; 
the  process  of  burning  can  be  watched  by  a  aqnare  hole 
In  front  of  the  kiln,  which  can  be  closed  at  pleaanre.  I 


have  aeen  pieoea  of  glaaa  '.tin.  or  3ln.  long  and  |in. 
wide,  with  tbe  flux  painted  on,  and  laid  on  one  of  tbe 
slabs,  and  called  teau ;  they  are  taken  out,  tried,  and 
by  them  may  be  known  when  the  glaaa  ia  Bufllelently 
burnt. 

Tbe  letter  to  the  Editor,  In  anawer  to  me,  daaorlbea 
the  ailver  raeitad  in  a  crucible,  and  antimony  aa  a 
flux,  but  did  not  aay  whether  they  are  to  be  melted 
togetherorin  what  proportlona  ;  it  the  writer  would 
kindly  aay  aomethlng  upon  the  subject  through  the 
medium  of  the  Michamic,  It  will  greatly  oblige  me, 
and  perhaps  many  othera.  Gdstava  Khox. 


DABC  LINES  IN  THE  SPECTBUU. 

Sir.— In  reply  to  your  obaervationa  on  my  letter, 
p.  183,  1  beg  to  obaerve  I  did  not  autc  my  ioaDlllty  to 
give  any  evideuce  at  all  to  Mr.  I'roctor.  aa  that  would 
uot  be  true,  but  the  apeetroscopic  evidence  required 
from  me  iu  tbe  letter  on  p.  130.  I  have,  however,  no 
objection  to  give  reaaons  for  coaslderlng  the  darx 
linea  In  tbe  aolar  spectrum  entirely  ntmoapheric. 
When  Dunsen  and  KirchhoR  arrived  at  the  conclusion 
that  the  dark  Hoes  were  of  solar  origin,  they  oousl- 
derod  the  sun  an  incandescent  body  sarrounded  by  a 
luminous  ntnoaphere ;  but  later  researehea  repreaent 
it  AB  a  uon-lumtQous  globe,  surrounded  by  matter  Iu 
a  utate  of  Inteu-c  chuuilcal  action.  If  this  la  correct, 
the  only  fouudatlori  for  the  suppoaltlon  ot  the  dark 
lines  being  aolar  la  the  great  depth  of  the  pbotoaphcre 
and  the  outer  and  lesa  iuminoua  envelope  nbaorbing 
certain  of  the  rays  emitted  by  the  inner  and  brighter 
portion.  Before  adopting  this  hvpothcaia,  would  it 
not  be  well  to  ascertain  whether  the  earth  la  not  also 
enveloped  by  matter  capable  alao  of  a  similar,  though 
lens  Intense,  chemical  action  ?  I  apprehend  there  Is 
snfllcient  proof  that  such  is  the'  fact ;  and  If  so,  the 
origin  of  dark  Hues  In  the  apcctrumof  any  Iuminoua 
body  outside  the  earth's  atmosphere  Is  unmlatake- 
able.  T.  A. 


by  bringing  each  place  to  the  braxen  meridian,  and 
then  noticing  tbe  ttgurea  on  the  equator,  we  cau 
obtain  tbe  difference  of  time,  and  vice  verat.    Longi- 
tude may  be  converted  into  time  by  dividing  by  i& 
and  reckoning  each  degree  over  aa  four  minutea ;  and 
time  may  ba  oonvertad  into  longitude,  aa  every  aailor 
knowi,  and  hence  veaaela  take  out  ehronomelera  with 
them  for  tbia  pnrpoae.    To  convert  time  into  longitude 
we  mnat  multiply  eaeh  boor  by  IS,  and  reekoa  every 
four  minutea  over  aa  one  degree.    Tbe  difference  in 
longitude  glvea  riae  to  other  diffarenoee,  aa  periKci, 
antaoi,  and  antipodea.    The  pericci,  for  Instance,  ate 
those  who  live  In  oppeaite  longitndea,  but  in  the  same 
latitude.    By  uotlolng  the   etymology    of  the  word 
w<p>  around,  and  otnu  to  dwell,  we  aball  the  bettor 
eompnhend  Ita  meaning ;  thua  In  tbe  figure,  suppose 
we  lived  at  B  on  the  globe,  our  perlBcl  would  live  at  A, 
Just  180°  away  from  us,  and  nothing  can  ahowmore 
clearly  than  this,  that  the  earth  Is  round,  and  turns 
OB  ita  axla,  tm  In  eonaequence  of  doing  ao,  when  it  la 
13  o'clock  at  noon  at  B,  it  Is  12  o'clock  at  night  at  A, 
and  vice  verst,  bnt  since  all  Id  tbe  same  latitude  must 
have  an  equal  ahare  ot  the  sun'a  raya  daring  the  day, 
the  length  ot  the  day  to  the  one  Is  tbe  length  of  night 
to  tbe  other,  and  of  eourae  tbe  aeaaonato  «toh  of  thaaa 
must  be  the  same,  for  all  tboae  In  tbe  aame  latitude 
have  winter  at  the  aame  time,  as  well  aa  the  other 
aeaaona.    Tbe  antad,  bowever,  derived   fram   avn, 
oppoaita  to,  and  ouccu  to  dwell,  an  tboae  who  lira  In 
the  aame  kmgltude  but  in  oppoalte  latltndea :  that  ia, 
the  people  who  live  at  E.  have  tbelr  antsel  at  F,  tad 
the  antael  to  M  are  tboae,  aupposing  there  art  any, 
who  Uve  at  8.,  and  the  anticci  to  23^  N.  latitude,  are 
tboae  living  at  2i»  S.  latitude,  and  tbe  oonaroaeiiGt  1} 
that  their  time  ia  exactly  the  aame,  but  tbeleDeihOl 
tbe  day  to  the  one.  forma  the  length  of  the  nlabi  to  tm 
other ;  that  la.  If  K  baa  two  montha'  day, )  Has  two 
montha'  night  at  the  aame  time,  bnt  their  leaxns  an 
oppoaita,  heeauae  they  live  in  opposite  hemiiyheres. 
and  when  Boreas,  bringing  snows,  relgna  In  oiwjf* 
mild  breeaea  of  summer  blow  In  tbe  other.    But  snM, 
If  people  live  In  oppoaite  latitudea  and   longUooM, 
tbey  are  called  antipodea,  from  am  <^poaite  to,  and 
wove,  the  foot,  beeauae  tbelr  feet  ate  opposite  to  onn. 


READINGS  FROU  THE  GLOBES. 

Sib,— It  may  not  be  out  of  place  at  the  present  tim  s 
when  aome  of  your  aubacribera  are  inquiring  abon  t 
globea  and  longitude,  to  offer  a  few  remarka  (addressed 
ohiefiy  to  Juuiors),  on  the  uses  of  those  Instructive 
inatrumenta.  The  proofa  of  the  rotundity  and  motiona 
of  the  earth  which  have  been  lately  given  in  these 
columna  by  Mr.  Proctor,  have  shown  that  the  earth  la 
of  a  globular  form,  and  the  phenomena  wliich  the 
globea  iUnatrate,  reat  upon  tbls  supfiosltlon,  and  can 
be  accounted  for  easllv  on  thia  principle,  for  It  the 
earth  were  not  round,  the  time  would  of  course  be  the 
same  In  all  parts  of  tha  world  at  the  ssme  time,  and 
weAonidbave  no  dillcreoee  In  longitude.  Different 
cnuntrles  take  different  merldiana,  aa  the  line  from 
nhicb  to  reckon  loi'gltnde  ;  generally  speaking,  the 
capltala  ot  their  own  country,  whilst  England  reckona 
her  longitude  from  Greenwich  Observatury  ;  hence,  if 
we  wiah  to  know  the  difference  of  time  ur  longitude 
between  two  places,  we  have  only  to  nscertam  the 
longitude  of  each,  which,  supposing  the  globes  ara 
accurate,  la  a  Very  simple  process,  and  then  aubtraot 
them,  If  tbey  sre  of  the  aaiue  name,  but  add  ihem  If 
one  la  caat  lougiinde  and  the  other  west  iongitade. 
AS  the  globe  tunis  on  its  axis  from  west  to  east,  tboae 
wh«  lire  in  west  longitude  must  have  their  time  earlier 
than  those  liviug  iu  east  longitude,  because  they  will 
not  come  into  the  enlightened  hemiaphere  ao  aooo. 
Having,  then,  nacertalnvd  tbe  difference  of  longitude 


and  as  the  aun,  owing  to  tbe  rotundity  of  tbe  eartti, 
can  only  ahine  over  baUt  the  globe  at  once.  It  is  night 
with  our  antipodea  when  It  ia  day  with  ua ;  and  il 
tbelr  manners  and  customs  are  tbe  same,  TCben  they 
are  eujoylng 

"  Tired  nature'a  aweet  restorer,  balmy  aleep." 
we  are  busy  at  our  aeveral  dutiea,  either  In  work,  bnsl- 
sess,  the  counllng-bouse,  or  the  Stuck  Exchange;  and 
the  seasons  are  also  different.  This  Interestiog  subject 
might  be  carried  farther,  and  although  elementary 
truths,  familiar  to  the  astronomer  and  geographer, 
tbey  might  still  prove  of  aerfice  to  aome  wboae  pur- 
auiu  prevent  them  frnm  consulting  and  studying 
larger  treatlaea.  Should  you  deem  these  few  remarks 
worthy  of  a  place  In  yonr  periodical.  I  will  follow 
them  up  with  more  obaervationa  upon  the  aame  aubjcet 

T.  8,  H* 


THE  SALTAIBE  LATHE. 

SIR,— I  received  your  last  monthly  number  only  a 
few  days  ago,  and  to  my  great  aurprise  aaw  on  page 
S2,  au  llluetraUon  Ol  Tltua  Salt,  Etq.^s,  lathe,  aa  it  was 
publlabed  without  my  knowledge  or  cooaent. 

In  November  laat  Mr.  Nortbeote  wrote  to  me  re- 
qneatlngtbeloanofthedrawlnca  of  Mr.  Salt's  lathe, 
for  the  pnrpoae  of  pnbliablng  them,  together  with  a 
deacrlptlon  of  tbe  working  of  the  lathe,  Ac  Mr. 
Nortbeote  being  a  perfect  stranger  to  me,  1  anawered 
that  I  had  a  decided  objection  ta  do  ao,  unleaa  it  waa 
done  effldently,  with  detalla,  and  a  full  deacrlptlon,  ac- 
companied with  apeclmena  of  work  produ::ed  by  means 
ot  tbe  different  paru  of  the  latbe  and  apparatus,  and  I 
added  that  I  thought  It  could  only  be  done  In  a  aepa- 
rate  publleauon,  and  that  I  ahould  require  some  time 
to  pot  It  togedier,  ao  aa  to  render  it  intelligible  and 
useful  to  amateura  and  otkera  ;  these  conditiout  did 
not  meet  Mr.  N.'a  viewa,  and  there  ended  the  matter. 

I  afterwarda  road  a  letter  from  Mr.  Kvaua  to  the 
Mecharic,  in  which  be  saya  that  the  lathe  belonging 
to  Mr.  Salt  waa  almoat  exclusively  made  at  Au  faolop'. 
tbe  ouUjau  of  the  dealgns  having  beeu  prepared  nj 
Ur.  Smith,  of  Jeraey.    ^uw,  I  beg  to  atate,  the  moft 
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part  ot  the  Istbe  iru  mada  at  Saltaire.  Hr.  S«U,  hHV- 
tue  dMl'lcii  to  hare  tbe  lath*  Salibed  iaijondon,  went 
to  Mr.  Evani,  and  reTerred  him  to  me.  I  glre  you  a 
eopT  of  Mr.  Syani'  letter  to  me  :— 

"  London,  Feb.  24, 18U. 

"  IM,  Wardonr-atreet,  Bohn. 
"  Sir  —Some  daya  »eo  1  had  the  honour  of  a  vltit  to 
Sattaire.  to  eonintl  w^th  TttQ«  Salt,  Jun.,  Ekj  .  re- 
fMCtine  the  making  and  oompleUni;  hl«  latUe.  wnlen 
lie  kad  beeuD  noder  tour  directions  ;  we  Inspected  all 
the  drawlDM  yoo  bad  aeiil  Mm,  and  I  waa  pnt  in  poa- 
•Mdno  ol  your  ideal  npon  the  aereral  motions  and  ap- 
nHcattooe  to  be  attached  thereto,  and  he  h>i  forwarded 
the  lathe  to  town ;  he  baa  inKgested  alto  that  it  would 
be  adriaable  for  me  to  par  you  a  Ti»it  to  consult  with 
yoo,  whlob  I  purpoae  doing  with  your  kind  permi»- 

**^8liiee  the  receipt  of  the  lathe  I  hare  received  a 
letter  from  Mr.  Salt,  wbereta  hemeotiona  that  without 
an  undeiataodlnir  with  mo  that  your  idea*  should  be 
kopt  prirato  you  are  not  diapoeed  to  glra  the  benefit 
of  your  expericner.  ,    , 

•'  Now  sir,  I  trust  I  shall  be  able  to  entirely  remove 
»ny  lemple  yoH  may  have  in  the  matter.  I  have  been 
encaced  'or  many  years  lu  the  making  of  models  and 
DMhinery,  and  carrying  out  the  Idea*  of  Inventors 
"nd  rtntSmOTrnmateur! ;  and  I  will  nndertake  thatmo 
orlfHnal  Idea  of  yours  shall  bo  madopubllo  ormanu- 
#ao«ored  without  your  permission  flrat  bad  »nd  ob- 
tained. I  hope  and  tmst  you  will  not  have  any  doubt 
on  the  rabJcet,  but  permit  ma  the  honour  of  waiting 
oooa  yoo  at  your  residence,  so  that  I  may  have  the 
bmelt  of  a  personal  interview.  From  your  drawings 
amd  panloulan  given  la  deull.  yonr  eKperlenee  mast 
be  malura,  and  of  great  yalnt  I  hope  to  hare  the 
honour  of  a  reply,  sutingrwhon  It  will  suit  your  oon- 
venlenoo  to  r««Ive  me.^  havo  the  honour  tobe.  Sir, 
TOUT  most  obedient  servant,  w.  J.  KVAMi. 

■■*  To  John  Smith,  Esq.,  Jersey." 


Now.  la  rneeaee  of  saek  aaanraaeas,  I  wrote  to  say 

ready  to  raeelva  hini.    He  oame  over  to  Jersey : 

«ed  Ura  my  own  lathe,  and  all  the  apparatas 

fmy  own  work,  and  the  result  of  J^^^ITf^J^JJ^^!^' 


I 


I  waa  — 

Iskowed 

^my  own  wora,  aiiu  kuv  r,mi«»  v*  ...— /  ^«— .-  -—, — 
eo«) ;  he  had  aU  the  information  that  was  necessary 
he  noted  all  the  details,  and  made  many  sketches  and 
memoranda:  I  afterwards  sent  him  many  drawings 
of  details,  and  the  whole  of  the  work  was  carried  out 
under  my  mpervislon ;  J  visited  London  manr  times 
f«  iat  pur^".  "4  ^'  *"  ""'  P***  <«fflenlty  I 
eot  the  lathe  as  complete  a«  it  1*  now,  having  been  ob- 
liged to  order  many  paru  to  be  cast  aside  and  replaced 
by  others,  aecordlng  to  my  original  design. 

I  also  took  Mr.  B.  to  seo  a  lathe  that  I  had  made  for 
a  Irieod  of  mine  In  Jersey,  the  same  In  nearly  every 
point  as  Mr.  Salfs.  Now,  Sir,  1  think  thto  Is  rather 
tnnre  than  mere  ontllnea.  ,  „  _  _ 

On  page  88,  your  correspondent  •  J.  K.  P.,  says  :— 
"  I  happen  to  know  that  a  great  part  of  the  lathe 
wlilch  waa  made  at  Saltatre,  and  wbteh  came  to  Hr. 
Kvans',  102.  Wardour-stnet,  to  be  finished,  was  put 
an  one  aide,  and  eatlrely  remade  " ;  this  statement  Is 
not  true. 

I  am  not  aware  that  the  slide  rest  hat  any  steel 
vvbeels  :  the  saddle  has. 

"  J.  K.  P."  hopes  that  Us  (Kr.  B.'»)  mind  1«  not  op- 
pressed wlih  the  recollection  of  having  made  for  such 
a  lathe  such  a  chuck  as  the  face  plate  with  four  dogs 
sticking  out  of  It,  which  Is  shown  on  the  floor  in  the 
picture.  Allow  mo.  Sir,  to  tell  "  J.  K.  P."  that  the 
shuck  was  nee  mine,  nor  made  with  my  consent  or 
knowledge.  .        ^.^     ^. 

On  page  114,  "  J.  K.  P."  again  states  that  there  are 
several  small  wheels  in  the  slide  rest.  I  am  not  awarr 
that  there  are  either  wheels  or  rack.  The  saddle  was 
from  my  de«f gn  :  the  slide  rest  was  not  what  I  wished 
to  have  made,  but  very  different,  and  on  Mr.  Evans' 

'  Vow,  Sir.  1  will  put  a  question  lo  "  J.  K.  P."  How 
came  he  to  kuow  all  this  In  presence  ol  Mr.  E.  s  en- 
gagement not  to  show  the  lathe,  or  make  It  public  7 
Kithcr  Mr.  E.  must  have  forgotten  his  promliif ,  or  "  J. 
K,  P.'s  "  letters  are  manufactured  nt  134,  Wardour- 
streeL  Johr  Smith,  St.  Hellers,  Jersey. 

[Most  annredly  our  readers  hare  heard  enough 
About  the  designer  and  inventor  of  this  lathe.] 

COMMEECE  AND  TEADK. 

Sm,— Questions  ix  political  economy  are,  I  fear, 
hardly  suited  to  your  columns.  To  admit  the  dlsous- 
•ion  of  them  would  be  like  the  "  letting  In  of  water." 
The  deduction  I  should  draw— briefly  stated— from  ••  K. 
Kymea's  "  sutlstlceoltbe  trade  of  the  United  Kingdom 
for  the  year  1M8,  is,  that  for  £17I)'000,(I00  of  export*, 
vre  managed  to  purchase  £-294,000,0<IO  of  imports :  a 
nroSeable  year's  bosiness,  surely.  1  have  no  donht, 
however,  that  there  was  a  considerable  export  of  gold, 
of  whieh  no  mention  Is  made  In  the  statistics  given. 
Bad  without  which  no  conclusion  can  be  arrived  at  as 
to  the  net  retnlt*  of  the  eommereial  transactions  of  that 
jtar.  KxcBAHOE. 

TOOL  BOLDER. 
Sm,— The  enclosed  rude  pencil-sketch  represents  a 
tool-luMsr  or  simple  slide-rest  which  I  have  oon- 
stnietcd.  It  will  be  found  useful  to  amateurs  in  the 
abeenes  of  a  regular  one.  I  think  the  followlDsr 
deiertptkn  will  explain  it:- A  lathe  shears;  B 
socket  or  hsider,  which  can  he  adjusted  to  the  shears 
in  any  position  by  the  nut  C ;  D  frame  of  slide-rest, 
forged  oat  of  malleable  iron,  fin.  by  liiu. ;  K  slider 
made  of  iron  tubing,  with  a  square  flange  soldered  to 
the  under  side,  which  slides  In  grooves  or  key-seats  In 
the  ejrea  P  F ;  G  the  screw  upon  which  the  slider 
travels,  aad  which  can  be  broiuhi  to  bear  upon  the 
work  with  the  requisite  pressure  by  turning  the  handle 
U. :  I  I  two  pinching  screws,  which  can  be  pressed 
gently  agaliut  the  upper  surface  of  the  slider,  so  as  to 
prevent  vibration  while  at  work ;  K  the  cutter,  which 
!s  held  In  "poaltlon  by  the  screw  L.  I  have  several 
catter«,  all  of  which  are  chamfered  differently  at  both 
enda,  so  tlist  either  end  may  be  used,  according  to  the 
work  required.  It  will  also  be  seen  that  the  cutur 
may  be  placed  at  right  angles  to  the  slide  by  putting  It 
ibroiq^  the  bole  M.  It  will  thou  cot  parallel,  by 
tijflitealog  up  the  screw  F,  and  turning  the  handle. 


This  little  sitde-rett  Is  particularly  adapted  to  work 
tobe  turned  on  the  face-plate,  such  as  small  cylinder 
covers,  &c.,  where  ornamentation  by  beading  or 
grooving  Is  required.  As  a  kind  of  circular  motion 
may  be  given  by  turning  the  slide-rest  on  its  shank 
If,  all  kinds  of  00  patterns  similar  to  the  handle 
may  be  turned  by  feeding  with  screw  O.  Of  course 
the  holder  must  be  bored  out  true,  and  the  shank 
turned  down  to  a  good  fit,  in  order  to  ensure  stability 
and  freedom  from  vibration ;  and  when  required  to  be 
rigid.  It  can  be  held  quite  tight  by  the  screw  P.  I 
have  done  several  Jobs  with  it,  and  1  find  It  a  great 
Improvement  on  the  hand-tool  system,  as  It  permits 
the  operator  to  turn  the  lathe  for  hlmirlf. 

I  don't  know  whether  this  Idea  is  orUlual  or  not,  but 
I  assure  you  It  Is  quite  new  to  me. 

CHBivrorHEB  FALI.OK,  Barthgata-by-Edinbnrgh. 

THE  REPUTED  FIGURE  AND  MOTIONS  OP 
THE  EAItTH.— THE  BAETH'S  ROTATION.  ' 
(Third  atid  ooneliuUng  Letter.) 

Sir,— I  shall  have  occasion  again  to  revert  to  the 
optical  deception  I  noticed  In  my  last,  when  I  come  to 
consider  the  question  of  "  Parallax,"  and  will  not  now 
say  anything  flirther  on  the  measnre  of  a  degree, 
except  Just  to  notice  that  If  we  take  anything  short  of 
the  true  diameter  of  the  circle  as  the  base,  the  division 
of  less  than  one-half  of  that  circle  Into  180  parts  Is  an 
error,  and  that  the  argumonts  adduced  by  Mr.  Proctor 
In  bis  fourth  chapter  on  the  "  Determining  the  Shape 
of  the  Earth,"  are  ovisequeutly  equally  erroaeans. 

I  have  noticed  Mr.  Proctor's  arguments  on  the 
■'  Diurnal  Motion  of  the  Sun  and  Stars,"  and  also  his 
admission  with  reference  to  the  system  advocated  by 
Tyebo  Brahe,  whIeh,  to  a  great  extent,  renders  further 
reply  on  my  port  superfluous,  I  shall  therefore  at  once 
examine  hu  argument* on  the  gyroMSope  and  pendulum 
experiment*,  in  praof  of  the  earth's  rotation. 


Suppose  we  set  a  pendulum  swinging  due  north  and 

south  In  a  carriage  runnlug  due  south,  and  suppose 
the  horses"  heads  are  all  at  ouoe  turned  to  the  west,  is 
there  auythlnB  wonderful  in  tho  pendulum  (freely 
suspended)  sUll  contluuing  to  oscillate  due  north  and 
south  ?  Would  not  the  force  caused  by  the  falling 
weight  be  still  In  the  same  direction,  althongli  the 
direction  of  the  course  pursued  by  the  carrisffo  be 
changed  50 1  Imes  ?  Such  direction  of  such  force  would 
be  the  same,  and  the  greater  wonder  would  be  if  It 
were  not  so.  «       ._  ,     j 

But  how  does  this  argument  fit  when  examined 
fairly  7  If  we  are  really  passing  from  WfSt  to  east  at 
the  rate  of  nearly  ISOO  feet  lu  a  second  of  time,  how 
comes  a  pendulum,  set  swinging  due  east  and  west  to 
continue  to  do  so  7  Would  not  suih  a  speed  cause  a 
greater  impulse  to  be  Imparted  to  it  one  way  than  the 
otlier?  Ai  we  must  bear  in  nilud  that  the  point  of 
suspension  Is  attached  to  the  supposed  rotating  body, 
and  also  with  a  string  from  a  suapouslou  ot  17ft.  9In., 
as  In  the  experiment  noted.  ,...,.        ,      . 

When  the  pendulum  wns  at  the  limit  of  its  swing  to 
the  east,  the  support  will  have  passed  nearly  1500ft. 
1&  far  less  time  than  the  pendulum  swing  will  cotn- 
clDte  the  proper  arc  of  a  circle  B  C  (llg.  I).  I'or 
instance,  let  W  E  be  the  direction  of  tho  earth  s  rota, 
tlon  as  shown  by  the  arrow,  then  supposing  the  pendu- 
lum bob  Is  at  B,  the  support  will  have  passed  nearly 
1600ft.  towards  E  m  far  leu  time  than  It  will  taK« 
the  said  bob  to  reach  U.  We  will  suppose,  for  the  sake 
of  easy  Illustration,  that  the  pendulum  maijes  one 
swing  from  B  to  C  In  a  second  of  time,  how  is  it  pos- 
alWo  for  it  ever  to  reach  D,  to  say  nothing  of  Us 
reaching  C,  when  we  find  that  the  support  Itself  has 
travellA  more  than  80  times  as  far  as  the  length  of 
thn  pendulum  daring  the  time  taken  by  one  motion  of 

"But  we  will  further  suppose  tho  pcndulnm  to  he  set 
swinging  due  north  and  south,  and  the  earth  rotates 
from  west  to  east,  how  are  we  to  account  for  this  great 
speed  not  Interfering  with  the  oscillations  of  the  same  7 
ui  tho  current  of  motion  will  act  directly  aorosi  the 
plane  of  its  oscillatlou,  and,  as  a  matter  of  course, 
would  materially  Interfere  with  Its  so-called  gravity, 
and  alter  its  course  to  the  west  and  not  to  the  east,  out 
of  all  proportion  to  auyihing  noted  lu  the  esperlmeuts 
adduced  by  Mr.  Pioctur. 


I  am  aware  that  It  Is  said  that  t*"  Peo^"'""  f '^i. 

meats  prove  that  the  alteration  In  the  P'""  "'  °^' 

latlon,  proves  that  the  earth  rotates  "bo"' "^.J 

causing  our  day  and  night  -,  that  If  a  J><>»t»\»"  f  K? 

be  a^juted  at  one  ol  the  poles,  or  at  the  equator^ the 

oscillation  would  oontlnuo  true,  and  »•'»»?«??"??  JJ! 

are  situated  midway  between  these  '"p.  If'","  ii.i™ 

earth's  surface,  this  alteraUou  In  the  plane  of  '««"'J^ 

tlon  Is  attributed  to  the  earth's  moving  ''O™  *?;{bS 

east;  but,  as  I  have  befire  shown.  It  is  Impesslbie 

between  our  position  and  the  "xif**,'-   .,,_,  .,,4.  the 

I  now  ask.  would  It  not  be  stnmge  «>»"'?«  "J**^„ 

question  of  rotation  altogether)  If  a  I»»''?}?"',S;tl  JS 

Sir.  Worms  made  use  of ,  did  not  yarv  In  «»•  «J«"»*yj 

place  It  where  he  wUl,  with  n  ball  ol  Jf*"  «??- *°'l.e 

steel  wire   l?ft.  «lu.  long,  boUi  Uable  to  magMtW 

inflnenoe.  The  greatest  wonder  Is  that  vn>  find  menw 

wedded  to  theory  at  to  ''WmMjmtAooY.^a^ 

tho  most  Imoortant  and  least  nnderatood  prlndpleja 

nature,  and  Vy  silence  disdalin.  as  It  were,  the  exist 

ence  of  such  a  force  and  pHnclplo  as  »«"«»*'^V  ""Sn 

netlsln-a  force  eontlnaily  changing  both  In  direction 

and  power-Hi  principle  whose  source  and  mode  ot 

action  our  beat  philosophers  ouinol  exp}"'"-      ,  -^at 

The-  gyroscope  is  but  another  ropetltlou  of  «" 

force  anrf  direction  of  motion  we  have  •W'»,^«P\'i'?? 

by  the  pendulum  experiment.     Who  "^  »"»^'°|S 

t&at  If  any  dlM  or  wheel,  for  «"»•■"«;''"  J^f'VonU 

toanaxta'andflreoto  route  upon  It,  that  "  »J^J 

inotdoso.lfsufflclentforoowereglvantollj    Ana  wo 

know  weil  where  force  Is  applied  to  w«'«J^  ",51^  {J 
moves  In  a  given  direction,  force  must  be  applied  to 
alter  that  dTrectlon,  or  It  would  eonUnuo  to  move  in 
the  same  course  until  tnch  force  is  •P«'«- .l.ti'  T^ 
a  eomblnatlon  of  force*  and  motions  «"  ""^  »7^ 
which  reudon.  the  matter  •omewhat  P«rp'e^;'*,",„if 
^roscopo.  for  instance.  But  to  treat  ot  »"•  P^JI^'Pf. 
aUy  would  occupy  a  volume  I"'"- """.Xv  list  sa? 
fore,  be  «>Jltfactorlly  treated  here,  but  I  may  3«"  "?• 
when  theiction  of  the  ayroscope  comes  to  to  fol^y 
understood,  and  worked  out  in  detail,  our  prMent 
dynamical  theories  ■will  not  only  be  found  wofouy 
Incomplete,  but  erroneous  also.  „i,™i  on 

If  this  experimenul  gyrott^pe  »>«*'»«» '"i^  °^ 
a  rapidly  rotating  sphere,  whteh  Is  the  only  w»jO'" 
whlc^  tie  experiment  can  be  «alrly  tried,  would  It 
"travel  agalnVt"  the  sphere  In  rapid  '°""o°'  I 
maintain  that  It  will  not  Suppose  the  dlteoUon  of 
the  earth's  rntjtlou  is  from  west  to  eos^  and  tnai 
the  speed  Is  after  the  rate  of  17  mites  P"  """«"• 
and  let  the  line  of  motion  be  perfectly  »t'»>Bht,  tor 
"e  MlK.  of  sImpUclty,  what  ^'•^frnm«>%^^Vor^o^ 
a  "pointed  pivot,"  could  remain  true  for  "'"•'•"'• 
or  wlthtund  the  directive  force  of  •';«•»,•"'»';'«"'' 

But  bow  is  It  that  this  instrument  g:  y"  «f «  *^^^ 
result  relatively,  no  matter  lu  f'Sdlrectlon  itls 
put  Into  action,' If  Its  motion  1«  '•'*?I  «  that  It^ 
tlon  of  the  earth's  rotation  7"  How  Is  It  that  It  Mm 
travel  at  all  lu  other  positions  with  such  an  enormous 
si^d  to  overcome,  especially  when  ««  »°",^" '^J 
great  nicety,  and  such  slender  connection  through 
Its  supports  that  it  has  with  the  ear  lb  7 

AgalS,  there  must  be  continual  application  ot  P°"" 
If  the  motion  of  a  gyroscope  Is  to  be  of  long  du«tlon. 
otherwise  the  disc  will  cease  to  fef:  "«"• 'ji*.?' „"? 
questions  present  themscKes :  1".  P"?  V''*,™°'T the 
ipplloatloS  of  power  tend  to  oiler  the  J'""^' '°°  °' '"*. 
axle  of  the  dlic -,  and  Snd,  Does  not  '?« J°""«'i~  ^* 
motion  Dy  a  species  of  centripetal  to""  K'"  '™ 
?B»ult8  as  seen  7  It  Is  plain  It  Is  more  owlog  to  tho 
unexpla"ed  ll;.  of  mSllon  than  to  the  earth,  rota- 

"Toome  now  to  consider  the  other  «»•"?«  Kjje°  .^'1 
Mr  Proctor  In  support  of  the  assumption  that  the 
cs^h  Is  globurartand,  therefore  that '' "totos  jbout, 
its    axis      He  remarks   that  the   "tailor  voyagli^g 

n  the  «uthe?n  seas,  e»tl-"i'«,""  P'?!?";.' ^,'0^ 
according  to  those  results  "hlch  follow  from  the  globe 
flfureof  the  earth,"  when  "'"'ky  is  clouded  Imay 
ask.  Is  there  anything  remarkable  In  his  being  able  to 
accomplish  this,  with  proper  means  »°'' "PP  f»?5f '  ," 
his  disposal?  He  knows  by  'be  chart  the  relative 
poslUoiof  one  country  or  island  to  «»»"•«,  and 
Whether  he  goes  In  a  •«"l«b';  "nC'  "r  sti^lgni 
round,  It  trolly  matters  not,  so  that  bis  posilton  Is 
dearly  known  and  the  relative  disUnoes  ""rectly 
recorded.  The  greater  wonder  would  be  if  be  could  not 

""rhe  fact  that  the  "  upper  masU  of  a  ▼•»»«' 'wf' 
wMd  bound  "may  be  out  of  focus  when ,tbe  «» ,»>"'- 
"on  Is  brought  lito  focus"  '»  «"' VP'»'°*i '°  "l*^ 
remarks  on  Vig.  S.  lu  my  lost  l«tor(E»GLisB  Mecba- 
mc  page  135),  oud  has  clmply  reference  to  the  l"""  ™ 
visioK  the  observer's  horison.  But  in  order  to  show 
clearly  that  the  lines  of  vision  g«°f «"?  "J^" 
cu^5,  we  must  examine  their  bearing  lureierence  to 
rifauuice  I  sov  "  genera  ly,  because  there  i»  on 
^H^extrnord'lnarf  pecnlfirltles  i^n  Kime  P^^^^^^ 
DOWer  of  vtsion  (see  Dr.  Ussher's  papers  on  Ibe  Me. 
?pM"^  kr.^ii-".n*irhri?a"ur?t^rwr^'^°ai;  T 
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they  imved  "  h»d  a  peculiar  power  of  vision,  wbiob, 
■o  far  from  bolDK  ^neral,  i»  entirely  exceptional, 
and  ttie  faet  or  our  gifted  anlbor  recording  tUla, 
In  keepinc  with  hia  extenslre  knowled^  o(  the 
orgaot  of  Tlalon,  point  otaaily  to  tlMcaoaa  proceodlni; 
from  ths  peculiar  tonnMlon  of  the  hummajre.  I  am 
ofcaid  I  nay  ba*e  done  wrong  In  alludlag  to  Dr. 
UMher**  admirable  paper  In  aupport  of  my  pof  Itlon, 
"bat  I,  at  tbe  aame  lime,  hope  Mr.  Proctor  will  not 
sharpen  bis  iroaioal  iword  for  aae  upon  htm.  I  can- 
not re«l>t  a  amlle  when  I  aak  Ur.  Proctor  if  tbe  man, 
when  he  annoonoed  the  approach  of  theao  tmscIs 
iwhen  n*  other  aye  could  we  them),  Bam  through  the 
ocfm,  whleh  be  mnat  do  If  the  anrfaoe  la  really  convex. 

It  la  not  neoeuary  that  I  ahonld  enter  at  length 
into  "  the  ibape  of  tM  aarth'aabadow  u  aaeo  durios 
a  lunar  eclipse."  Knoog'h  haa  been  uknowlodKed  by 
Mr.  Prootor  on  pa^e  M3.  Tol.  X.,  o<  tbe  Eiiai.nH 
Kecbakic  (e  oaat  a  doubt  on. the  ralndt  of  moat  man 
aa  to  tbe  oorrectneas  of  the  preaent  theorlea,  eape- 
elalljr  when  we  find  It  aeknowladBed  by  our  author 
that "  nothing  but  tbe  eompleta  survey  "  (described  In 
Chapter  IT.  of  his  papers)  "  can  be  held  to  bo  a  aatis- 
faetory  proof."  When  that  shall  be  shown  to  fail, 
what  Is  to  become  of  oar  boasted  system  of  modern 
astronomy  7 

The  "peonliarlty  noticed  by  balloonlsls"  is  ao- 
eonnted  for  by  natural  laws,  when  be  ascends  from 
the  gzound  the  earth  gradually  assumes  more  of  a 
concave  shape,  until  it  oas  the  appearance  of  a  huge 
'  baalo.  II  be  looks  down  upon  the  earth  below  liim, 
the  ntjs  of  vision  pass  perpendicularly  through  the 
atmoapbere  I  but  If  he  casta  a  look  at  tbe  distant 
hortioo,  at  C  or  D,  the  rays  of  vision  are  bent  towards 
the  perpeodienlar -,  while  If  he  looks  upwards  into  a 
ranr  atmonphere,  the  sky  assames  a  convex  appear- 
ance, as  the  rays  are  bent  (looking  towards  C  or  D) 
firom  tbe  perpendioular,  i.  B  In  short,  maoy  »f  our 
theories  are  baaed  upon  wrong  ooncluslons,  which  tho 
plainest  principles  of  vision  will  illastrate  and 
anialn. 

Ivhave  now  brought  my  remarks  on  tbe  Earth's 
Betatlon  to  a  oloso.  I  might  have  adduced  other 
anmmeots  in  favour  of  my  position,  but  I  think  I 
have  pradooed  sofflalent  to  Induce  serious  thought  on 
a  mactev  too  much  sonBoed  within  the  sphere  of 
dogmatte  teaching.  JouiiliKA.RDsi.Er. 

[At  the  foot  of  Kr.  Beardsley 's  last  letter  we  ottered 
an  apology  for  inserting  it ;  now  we  must  say  a  word 
or  two  In  explanation.  Almost  imniedialely  after  tlie 
appearance  of  Kr.  Proctor's  admirable  series  of  artl- 
olos  on  tbe  Isarth,  we  recelVBd  a  letter  from  Mr. 
Reardsley,  saying  that  he  was  ptepariag,  in  a  sarlas  of 
letters,  an  answer  Vt  Kr.  ProMor,  and  asking  as 
whether  wa  would  hneit  It.  BelieTtng  In  free  diseas- 
,sK<n,  and  belioviug  also,  from  tbe  tone  of  Ur,  Beards- 
ley's  letter,  that  he  bed  somathing  worth  saying,  we 
said  "  Yes."  '  Having  given  •  pronise.  we  felt  bound 
to  redeem  it;  but  wemustsay  that  had  wo  any  notion 
gt  tbe  time  of  the  pmbable  character  and  quality  of 
Mr.  Beardsley's  rcplf ,  we  shoald  not  hare  consented 
to  allow  bim  space,  t^wstblf,  however,  the  tneartlon 
of  the  letters  will  do  good,  as  they  show  on  what 
a  narrow  and  shaky  basis  tbe  theory  of  the  earth 
being  a  plane  rests  upon.— Bd.  Z.3I.] 


doeed.  Another  most  Interesting  fact  hi  connection 
with  my  theory  is  this:— I'hls  axial  motion  taking 
place  In  a  direction  contrary  to  that  of  the  orbital 
motion,  not  only  produces  the  changes  of  Ibe  seasons, 
bat  also  maintains  the  paialleliam  of  the  axis  of  diur- 
nal rutatlon,  the  .poles  of  srbish  always  point  in  a  par- 
ticular (Ureotlon.  Mow,  supposing  It  had  pleased  the 
Great  Arobitcot  of  the  Universe  that  tuis  mution 
shoald  bare  been  In  tbe  same  direction  as  the  orbital 
one,  we  should  still  have  had  tho  change  of  the  sea- 
sons ;  but  wonld  the  axis  have  maintained  its  paral- 
lelism ?  Mo.  Instead  of  uor  pole  being  constantly 
directed  towards  Polaris,  It  would  during  the  year 
make  two  complete  oiveuKa  of  the  heavens.  This  pro- 
position I  believe  I  am  in  a  position  to  demonstrate  to 
be  a  fast,  and  I  shall  bo  most  happy  to  discuss  the 
qneatlon  with  some  of  your  able  astronomical  corre- 
spondents, 10  that  It  mar  receive  a  tharongb  Investiga- 
tion. F.  F.  Hebbest. 


THE  UOTIOI7B  OF   THE   HOOH  JMD  EABTB. 

SiK,— Will  you  allow  me  a  small  qiaoe  to  give  my 
views  respecting  the  motions  of  the  earth  and  moon, 
as  they  differ  In  one  or  two  particulars  from  the  gene- 
mlly-reoelvedsvstem  of  astronomy  7  About  the  year 
1861 1  fell  a  wish  to  construct  a  maohine  whleh  should 
truthfully  represent  the  mvUona  of  tbe  earth,  mora 
partlenlarly  with  reterench  to  the  changes  of  the  sea- 
sons. In  oonsldering  tbe  subject  with  this  view,  tbe 
oonvlotlon  forced  itself  upon  me  that  the  earth  has  a 
third  motion  not  taken  into  aocouut  by  astronomers— 
namely,  an  annual  rotatoiy  motion  on  an  axis  perpen- 
dleular  to  tbe  plane  of  its  orbit,  and  on  tbe  same  prin- 
ciple that  tbe  moon  has  no  axial  motion.  I  am  aware 
ttut  a  controversy  on  this  question  was  carried  on  in 
the  public  papers  seme  short  time  after  I  flrst  pro- 
pounded my  theory,  bat  I  never  got  a  sight  of  any  of 
tbe  correspoudsnce ;  therefore,  I  am  entirely  Ignorant 
of  the  nature  of  the  acgumsnts  employed  either  pro  or 
con. ;  so  that  my  ideas  are  entirely  original,  so  far  as 
I  am  aware.  The  new  theory,  as  dbcnssed  at  that 
time,  t  believe,  had  reference  only  to  tho  case  of  the 
moon.  The  prloolple  of  my  ihoory  Involves  some 
very  Interestiog  and  important  resnlu  as  regards  the 
earth,  and  wbion  are  well  worthy  a  tboroogb  Investi- 
gation. But  to  the  point.  Astronomers  tell  us  that 
the  faet  ef  the  moon  always  presenting  the  same  face 
to  the  earth  provea  that  she  turns  on  her  axis  in  the 
same  period  of  time  that  she  performs  ber  revolution 
round  tbe  earth.  I  maintain  that  this  fact  proves  the 
contrary;  for  If  tbe  moon  turned  on  Its  axis  aa 
described,  each  hemisphere  wonld  be  succesilvcly  pre- 
eeated  to  the  earth.  The  phenomena  presented  by 
the  moon  are  entirely  tho  results  of  its  orbital  motion 
In  conlnnetlon  with  ita  annual  journey  round  the  nun. 
I  will  give  one  iUnstratlou  of  my  view.  Suppose  a 
ball  flxed  to  one  extremity  of  a  rod,  the  other  being 
held  In  a  person's  band,  the  arm  and  rod  being  main- 
tained in  a  horizontal  direction,  the  person  turns 
round,  carryiog  the  rod  and  ball  with  hlra.  Tbe  ball 
makes  a  revolution  lonnd  tbe  person,  and  while  the 
same  hemisphere  is  eoastantly  turned  towards  the 
person,  it  Is  suocesslvelv  presented  to  each  point  of 

'  the  compass.  The  ball  has  a  motion  about  a  centre ; 
but  where  is  that  centre  7  Mot  withlu  Itself;  It  can- 
not turn  about  Its  own  axis  In  the  way  supposed  with- 
out being  detaslied  from  tho  rod.  Too  centre  of 
motion  Is  the  person  holding  the  rod,  about  which  the 
rod  and  ball  turn  as  a  common  centre,  and  producing 
precisely  similar  roaults  to  those  produced  by  the 
moan's  revolution  round  the  earth. 

I  wUl  now  endeavour  to  state  mv  views  respecting 
the  motion  of  the  earth.  In  order  to  produce  the 
ohaages  of  the  seasons,  1  wolutaln  that  It  Is  necessary 
to  suppose  a  third  motion,  such  as  I  have  described  In 
oonnectlon  with  the  annual  journey  of  tbe  earth  round 
tbe  sun.  And  here  a  most  Interesting  fact  presents 
itself.     Bv  supposing    a   slight   dlwrepaucy    In   the 

I  periods  of  the  orbital  and  tbe  axial  mutlon  that  I 
conlood  for,  tbe  precession  of  th'j  equinoxes  Is  pro- 


ON  VELOCIPKDIO  CONSTBUCTION. 

Sir,— From  the  number  of  queries  oontalned  In 
your  Journal,  it  is  evident  tbat  subscribers  are 
eoutinually  making  their  own  machines— some 
from  one  idea  and  some  from  another.  In  many  In- 
stances these  new  dealgnsprore  af  ailaro  beoause  of  the 
puff  which  announosd  their  birth.  The  *'  Edinburgh  " 
velocipede  was  advertised  as  having  run  four  miles  In' 
IS  minutes.  It  might  do  that  dowu-hUl.  On  the  road 
from  Macclesfield  to  Buxton  there  Is  a  gradoal  asoeot 
of  nearly  six  miles,  and  then  It  is  a  rapid  An  miles 
down-hUL  'The  loiter  part  of  the  journey  might  be 
accomplished  in  18  minutes ;  but  suppose  yoa  were 
only  going  seven  miles  an  hour,  and  ran  against  a 
brick  end  left  in  the  road  whioo  bad  bean  used  by 
soma  carter  to  rest  his  hone  with,  why  there  would 
bo  a  shock,  and  at  the  more  japid  rate  there  might  be 
a  tipple.  Tho  inventor  of  the  velocUsre  had  better 
have  one  made  (at  taU  own  expense)  be/ore  ooaxlng 
any  subscribers  to  your  paper  to  make  one  themselves, 
and  no  doubt  many  gentlemea  would  be  glaA  to  wltoesa 
the  16  miles  an  hour  ran  so  easily,  faoinotat  all 
surprised  at  Query  No.  26(10  being  in  a  fix  with  hU 
ratchet,  pawl,  pulley,  spring,  Ac.  Depend  upon  It,  the 
more  simple  these  machines  an  eonatraated,  the 
better  they  will  go. 

Inanswer  to  Query  2D78,  tbe  "BigbPeak"  velocipede 
is  a  moderately  good  travening  machine  on  tbe  level 
and  down  bill.  So  are  all  (hiee-wbeelers  where  jron 
drive  Itom  the  eraak  under  the  seat,  and  steer  from  the 
trout  wheel,  on  oondltten  that  tbe  ma«Une  Is  not 
over  mb. ;  but,  mind  yon.  It  is  work  goUig  ap  hDL  I 
have  tidilta  tbe  three-wheelor  with  tbe  movement 
reversed  flist  is,  I  steered  from  behind,  Hke  a  boat. 
This  maohine  want  eplendldly  up  hill  and  on  the  level, 
but  was  dangarooa  down  bill,  beeaase  It  tippled  yon 
out  like  a  load  of  briaka  I  have  also  gone  out  en  tho 
"Maaelesfletd'^veloalpedesad  the  '*BngIlsh''veIocIpede, 
both  of  which  are  veiT  useful  and  agreeable ;  easy  tu 
work  ap  hill  as  vnXl  m  down— In  lact,  I  and  a  friend 
ran  a  odle-aDd-tlirae-qaarters,  all  up  bill,  the  other 
day,  in  10  mtnutes ;  but  I  prefer  taking  my  time. 

I  don't  believe  in  the  bioycie  movement,  because  the 
knee  has  to  deseribe  a  circle,  whereas  the  legs  slniply 
rock  to  and  fro  In  the  velodpede,  whleh  Is  less 
fatiguing.  Watch  a  child  seated  on  a  form  at  school 
rocking  Its  legs  all  day  without  any  apparent  trouble. 
I  hope  that  all  the  subscribers  now  making  their 
machines  will  look  to  simplicity  of  meehanllm,  and 
try  to  save  weight  and  frletlon,  which  they  will  find  to 
their  advantage  A  STRtMOEB. 

HYGIENE  OF  VENTILATION. 

Sib,- Hany  plans  tor  effecting  this  desirable  object 
have  been  carried  out,  both  In  pablic  as  well  as  In 

grivats  bnildtnc^,  and  many  more  proposed,  but  all 
ave,  more  or  less,  met  with  objections  on  various 
accounts,  with  the  sole  exception,  I  believe,  of  the 
Silvester  system,  adopted  in  the  Infirmary  at  Derby. 
The  method  proposed  and  published  by  mo  some 
years  since,  for  the  ventilation  of  phosphorus  match 
manufactories.  Is  simple  In  its  character,  and  if  pro- 
perly carried  out,  would  scarcely  meet  with  objectors, 
and  IS  quite  Indepeudeut  of  doors  and  windows.  The 
principle  Is  to  caUNO  the  vitiated  air  to  pass  out 
through  the  floor,  and  the  fresh  to  enter  through  a 
fine  pierced  celling  in  tbe  following  niauner,  namely. 
From  tbe  space  between  the  floor  and  the  celling 
below,  lead  off  a  tube  or  trunk  Into  a  chimney  or  air 
shaft,  rising  above  the  root,  capped  with  a  direct- 
acting  cowl,  that  is  to  say,  mou<A  /Wnit  the  toind. 
In  a  similar  manner  lead  off  a  flue  from  the  spaoe 
between  the  celling  and  the  floor  above,  lato  another 
chimney  or  air  shiift,  capped  with  a  reverse  acting 
cowl,  mouth  to  the  wind. 

In  order  to  obtain  a  tine  pierced  celling,  all  wc 
have  to  do  is  to  leave  out  nil  the  plastering  on  tho 
laths,  which  in  this  case  should  be  sawn,  not  spilt, 
acd  set  close.  Sawn  laths  would  present  an  even 
surface  for  colouring  In  distemper,  or  other  ornamen- 
tation. The  pierced  floor  is  produced  by  laying  down 
a  border  of  flne  pierced  thin  metal,  of  sumcient  breadth 
for  the  size  of  tho  room.  If  the  atitomalic  action  ol 
the  atmosphere  should  be  deemed  Inadequate  to  per- 
form the  ofllco  of  perfect  ventilation,  a  small  stove 
may  bo  placed  somewhere  in  the  upcast  shaft,  as  Is 
usual  in  our  collieries.  la  more  Important  cases.  It 
may  bo  advisable  to  adopt  exhausting  apparatus,  set 
In  motion  by  steam,  gas,  or  water  pressure,  as  in  tbe 

g resent  mode  of  blowing  large  organs ;  and  It  may 
c  observed  at  the  same  time,  tbat  the  friction  of 
rarefied  air  in  tho  exhausting  process.  Is  greatly  less 
than  that  of  compressed  air  In  the  blowing  tubes,  as 
proved  by  the  fact  that  after  a  certain  length,  the 
most  powerful  blast  will  fail  to  put  out  a  oandle  at 
tho  farther  end,  but  by  exhaustion  It  is  iBunedialely 
extinguished  at  tbe  same  distance.  . 

There  Is  sn  obstacle  to  the  Inffoductlon  of  this  mode 
of  veutllation,  that  it  cannot  ba  the  subject  of  a 
patent  right,  and  thoreforo  it  is  not  very  likely  that  it 
win  ever  bo  brought  to  bear.  The  produota  of  the 
combustlop  of  gas,  or  other  lights,  should  always  be 
carried  oil  independently  of  veutllation  by  any  mode 
by  tbe  arrangsment  perfected  by  the  late  Professor 
Faraday. 

Hehrt  W.  BETCLEr,  Besullog, 


CHOUSING  ONE'S  BELIEF. 
Sfii,— In  the  earrent  number  of  our  Journal  Is  • 
letter  from  "Seal  Rymea"  On  the  rolattoo  of  the  earth 
&c.,  which, though  an  admirable  letterlnmostrespsots, 
oontaius  one  slatament  wblali  is  daetdedly  wroug;  hs 
talks  about  people  ohooslng  their  belief,  now  U  is 
Impossible'  for  any  man  la  eboose  his  belief ;  for 
Instanee,  Jnstlet  "Saul  Kymea"  try  to  believe,  eav  tor 
hair-an-hour,  in  the  thooriea  of  ■'  Parallax,"  JehB 
Hampden,  or  any  ef  that  ftalamlty,  and  he  will  aee 
tho  impossibility  of  any  one  ehooalng  hfai  belief. 
There  are  many  tbln^  which  I  should  lUie  to  beliem, 
but  I  eanoot  do  so,  tbe  svideiwe  is  too  strong  the  other 
way.  I  do  not  believe  the  earth  to  be  flat  like  a  pan- 
cake, but  it  is  not  from  a  wish  to  believe  it  globalor, 
or  rather  spheroidal.  I  can  no  more  doubt  the  fatm 
of  tbe  earth  than  I  can  doubt  tbat  tbe  sun  will  rise 
to-morrow  menitag,  and  tUs  to  the  ease  with  every- 
thing else,  tioB  the  greotaat  to  the  smallest.  Wa  most 
believe  aecordlag  to  tbe  evidence  preaeoted  to  oar 
senses,  and  not  aaeonUng  to  our  own  srisbes  or  eholce. 

T.  Cooke. 

ASTBONOWCAL. 

Sib,— I  thank  "  Omiaton  "  for  the oxplanattonglveD 
ss  to  the  formala  rosoecMog  the  brilUanef  of  'V^nai. 
If  he  had  time  loould  wish  hlB  to  Insert  anew  the 
formala  given  at  pace  614,  Vol.  X.  for  flndlog  the  loagi  - 
tod*  and  latitude  of  a  iiaavealf  body  Iram  Its  right 
asceasiou  and  deeUnation,  it  being  Impaaaiblo  for 
yoaog  astresiomers  to  make  ■nytfaing  of  It 'as  there 
printitd.  Of  eaume  1  am.a  llltla  versed  In  these  thiaga 
or  IshooM  ba«e  been  puaaled  with  it  loo. 

O.  VlBSn. 

QUADBATIC9  BED0OIBLB  TO   QITADBATICS 

{Contintudjhinpafe  131.) 

Sib,—"  Bemardin  "  is  coRaat  in  his  sappoiltlon, 
but  1  inleod  simply  going  tbe  ahorieat  way  to  work  in 
order  togat  the  answers  gtsan  by  Mr.  Todhnnter.  t 
think  without  aootiam  that  I  may  say  the  sahitioo 
given  by  ma  Is  siiaallar  to  that  which  would  be  gtvon 
by  Ur.  Todhnnter  himself,  or  I  greatly  mistake  hia 
letterpress  npou  the  subjeet.    But 
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I  should  be  glad  If  "  Bemardio  "  wonhl  explain  wby 
such  examples  as  the  above  are  Innrted.  Like 
'■  GImel,"  I  do  not  for  the  life  of  me  see  their  utility. 
As  a  tutor  I  kaow  pupils  hate  and  detest  the  sight  uf 
nbatract  questions  oontatnlug  the  nrk  or  any  powers 
uot  expressed  by  arithmetical  numbers.  I  scarcely  see 
the  use,  therefore,  of  givlngsolutlons  to  such  questions, 
but  to  such  as  wlsE  it  the  above  may  be  solved  bjr 
rnuliiplying  by  S  V  «••  then  dividing  by  S  and  work- 
ing as  a  quadratic.  Unlike  "  Qimel,"  I  believe  a'gebra 
is  e.vtromely  useful,  as,  lu  some  f uiaro  numbers,  1  will 
endeavour  to  show. 

S 
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NEW  FLANISPHEBE.  _ 

Sm,— Havftig  seen  In  this  week's  (Hayt)  MwjBlteDa^  .. 
p.  1(17.  an  account  of  a  new  planisphere  bSro  ,ome  tUne  £ 
of  (ireenork,  I  beg  to  say  1  have  oj  „  ''.ottUlglble  an*'5 
on  the  way  for  years,  upon  tbrf'rThlio  condftioas  rtal't 
two  discs,  one  opaque,  and  tj, •  '°!^^°??'rrjlv  Zl^ 
which,  when  It  is^oiplete,  wUif!?«»»«?  l,.^V5«flfe 
numb<;r  ot  Inlerestlng  I"otl<mT^  "^^J'^JL'Siyjj 
altitude  and  azimuth  of  any  t"^'™!,,.;,  n?^- i^ti" 
luminary.  When  tne  British  Ai''y  "H'^e  "t  Au 
wich,  August,  1K(J8,  1  applied 
.ecrct.rl...tb,Bev.J.Cra^^|»J-- 


ifs*Si|!i« 

ring  been  prepari^t  jPlj. 

the  WSstJa 
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BAb  bwiiwM  bMrlng  to  be  brougbt  •n,  I  did  uot  g»t 
J  latMdooiioo.    Baa  I  been  abb  to  have  fiaUhaa  Ic 
in  tbaa  1  ahoold  hsva  put  it  lato  tbe  Exhibition  of  July 
John  L.  HAVUM8. 


SILVXBIITO  GLASS  SPECULA. 

8l»,— In  replf  to  letter  by  Mr.  James  Qmy,  at  p. 
WH,  I  btg  to  inform  him  mat  >n  sllTering  by  the 
Hookelle  «alt  plan,  I  foand  a  marked  Improrement 
by  mupending  the  elau  In  tbe  Hqoor  lanceao  of  eorer- 
lag  tke  glaae  with  it.  1  fovod  In  tbe  IMter  way  that  a 
tluieklUnifonneiton  tbeuppereurlaoe  of  tbe  pool  of 
tfoaer,  and  tbii  aeemed  lo  keep  the  Iteht  from  the 
earliwe  ol  the  eUaa,  and  atop  the  aetwa  there,  but 
wbea  the  q>eeiuun>  waa  rovsned  and  hnag  as  in 
BnMraing'a  method,  the  iim  abone  atrongly  through 
tbe  k1*«s  i  tod  by  this  means  seraral  very  deeeot  flbns 
have  been  obtained. 

With  recpect  to  bis  qoery  aboat  tbe  size  of  amall 
MlTror,  it  tbe  qnesttoa  is  not  nudeaerriog  of  a  formula, 
I  bee  to  send  the  followlner  :— 
Let  A  =  (he  apertara  of  speculum 
/=  Its  fooal  length 

a  =3  apertore  of  leM  lena  (lowest  power) 
<i  =■  the  diaCanoe  tbe  image  is  thrown  out  from 
Otuvdm  of  leleKope 

X  =  minor  axis  of  small  mirror 

d  (A  -  o) 
*a   ■     .     ■      i-a 

And  If  In  his  ease  we  snpposo  the  diameter  of  the 
■eld  lens  fin.,  and  the  Image  thrown  ont  7iD.,  we  bare 


7  (H  -  i) 


+  I  =  lilo.  Bearly. 


Bis  mtiTor  mnst  not  be  leaa  than  thia ;  he  had  better 

I  1^.  A.  J.  TUOKAB. 


TO  H.  A  PBOCTOK,  ESQ. 

Sia,— I  am  only  a  most  unfortunate  lover  ot  solenoc, 
•nd,  aa  each,  I  moat  eaniesUy  endeavour  to  keep  my- 
•alt  apaee  with  what  appears  In  the  aoientlfie  world, 
•smnehas  I  poislblyean.  Ol  course.  I  read  your  vsty 
able  prodneUons,  both  In  English  aoa  Frenoh  periodl- 
oala,  and  mainly  in  the  EzfOLieH  Xechamic.  Not 
knowing  yew  personal  address,  I  veatore  to  write  to 
you  Ihioueh  themedioB  of  the  latter  most  valuable 
paper,  in  ua  hope  tliat  these,  my  lines,  will  reash  you. 
Being  Frencdi,  1  bag  yen  make  allowaaoe  (or  my  in 
eerreot  laoguans. 

Borne  tbae  sinee  I  was  straok  In  reading  In  a  Freneh 
review  a  tew  words  on  your  new  theory  of  the  mUlqr 
way.    Aa  it  was  bat  an  abatnwt,  I  ooold  not  make 
nuub  ot  It,  and  oonU  guess  aochlsg  aa  to  the  principle 
and  Iww  upon  which  it  atajUa  t  bat  I  remained  con- 
▼laeed  that  you  are  not  aoquatatcd  with  tbe  physical 
law  appUeabb  to  tbta  great  aidereal  circle  and  its  mode 
of  formatloa,  a*  when  the  law  ot  a  phenomenon  la 
known  all  theories  respeotlBg  it  are  at  an  end.  I  hop« 
it  will  not  be  traspaasing  on  pollieness  and  peraoosl 
tespesc  and  eonaideratiOB  le  humbly  tell  rou  that  auch 
a  taw,  auch  a  mods  of  fbnnailon,  are  kaown,  have 
bsea  priMed  and  published  now  for  several  years,  and 
*'fKtorm.tt  lMMt,(bey  Uo  away  with  all  uncer- 
tainly respecting  the  raal  nature  of  tbe  galaxy,  its 
form,  oompeaitlon,  mlee,  Ae^  and  its  absolute  mathe- 
natical  eooaectlon  with  the  nolversal  aidaraoi  system. 
The  pnblieatlon  of  tbe  great  work  in  which  tbe  liotalla 
are  contained  waa  begun  in  1858—12  yesra  azo-but 
the  part  of  it  epeclally  relating  to  celestial  bodits  and 
*b|    galaxy,    appeared    In    18M,    under    the    title 
rbytfqne  Cfleste;"  It  consists  of  about  30(10  pp. 
«vo,  forming  3  volnmea.    When  at  Exeter,  at  ifie 
mwUngottbe  British  Association,  in  August  last   I 
had  the  pleasnre  to  present  a  copy  of  it  to  Mr.  JJ 
Loekyer.  Since  thisi  aentone  to  Mr.  Warren-Delarue 
md  I  abould  tery  mnoh  like  to  know  the  opinion  of 
t^ieaeaavanta  upon  works  alteeting  ao  high  a  areten- 
sion. 

In  another  number  of  the  same  French  periodical  I 
fooad, as  transfaued  from  you,  a  ■'H«moire  pr«lliDl- 
oaira  snr  eertatns  mouvemeut*  de  traDslatlon  dea 
«tolla&"  Thia  being  more  extenaive,  can  fix  one's 
mind  opon  Its  purport.  After  having  read  It,  I  fael 
coDViaead  that  you  are  yel  asekiag  after  a  centre 
round  wUeh  all  the  other  aidereal  bodies  gravitate— a 
thlBg,  again,  that,  unknown  to  you,  no  doubt,  baa 
keen  detemntned,  printed,  and  publlatied,  lonir  aeo 
iMtmi  tooli  the  liberty  ot  sending  to  Mr.  Ulaialier, 
2™  j^  fHfj,  il,**^'  °*  *  Pamphlet  enUtled  "  Le 
waad  Soleil  vlalble  au  oeatre  du  Sysiime  du  Monde  " 
■^.'."L'  "'^Sf^."**'  IVnteuOag  tlie  galaxy,  with 
•U  the  eonatdlatlona,  Ae.,  and  ahowlug  tbe  uuiverea 
la  dlHenntaspecU,  according  to  pbyi>ic.il  laws.  I  of 
coarae  expected  from  Mr,  Olalsberwbat  I  never  failed 
to  obtain  from  English  geatlemen— that  la,  at  least  an 
ackaowledgment  ot  the  oompliment  paid  him  in  my 
latter,  and  also  of  tbe  receipt  ef  the  pamphlet.  I  was 
deeelvad  in  my  expeoiatloB.  Ur.  Glaishar  remained 
silent— which  was  very  easy.  laead  with  this  letter  one 
of  these  pamphlets,  with  a  rough  aketeh  il  cannot 
dmw)  of  the  celestial  map,  tor  your  psrnaal. 

Now  will  you  allow  me  to  pceaeot  a  few  remarks 
opon  yoar  "  Mimoiroa,"  from  which  I  wlU  make  some 
qaotattona  in  Frenoh,  oa  I  do  net  pesaesa  the  KuRlish 
textt  You  are  made  to  aay:—",j'al  trouve  que  dans 
eertainea  parties  da  del,  les  ctoiles  manirestent  une 
tendance  bien  marqufe  k  al  mouvsls  aulvanf  une  direc- 
tion d^teimin^."  Hay  I  be  allowed  to  say,  that  many 
years  ago,  tbe  very  celebrated  W.  Hericbel  bad 
observed  It,  not  aa  a  tendency,  but  as  a  fact ;  and  that 
this  great  man  fnr  a  long  tlnio  M.nf.'ht  for  a  central 
sun.  which  he  considered  as  cjtUttnir,  our  own  sun 
having  an  orbltuarr  motion  round  It?  Later  Anre- 
Isnder  made  researches,  but  at  n  ilistanee  so  far  an  ooe 
from  lu  real  place.  Ho  could  not  and  It,  and  wh« 
then  contradicted  by  J.  Hersobt-I,  who  was  In  tbe 
rtoht ;  but  aa  Ma  father  tiad  attributed  tbe  movement 
of  tbe  bright  star*  to  that  of  the  tun,  he  dared  not  xo 
farther.  ^  ' 


me  ssmbie  qu'on  eat  force  de  eonsldder  les  ttoiles'qnl 
prisenteat  an  mouvemeut  oommun  de  cetta  nature 
comme  formaat  on  syatime  dlsdnct  dont  lea  mambrea 
sont,  11  eM  vial,  aasooMa  an  systime  de  la  vole  laalte, 
mais  qui  sont  plus  lite  entree  enx." 

What  yon  say  you  have  indicated  la  precisely  what 
waj  first  suggested  years  ago  by  Sir  W.  Betsehel,  sad, 
aa  I  said  before,  was  actually  disoovared  and  poblbhed 
In  Franoe  aev«ai  yaara  ago ;  tberefon  it  la  not  a 
novelty. 

"J'ai  m  ameni  k  remarqner  qua  le  gtoope  nom- 
breox  d'itoilas  antomr  di^  da  Fers^  aitrouvs  prtsque 
exactemsot  k  riataneotion  de  la  vole  laetee  et  do 
grand  aereie  qu'on  pent  appeler  r^quatenr  dn  mouve- 
ment  aolaire,  oeat-4-dlre,  dn  grand  cercio  qui  a  pour 
pdle  le  point  vera  leqnel  se  dlrf«n  le  eoleil.  Cette  eir- 
eonstaaee  ponrralt  laire regaroecce  gronpe,  plus  qui 
eslnt  des  plelsdaa,  eemoM  le  centre  dn  ayst^me  sideral, 
si  OS  systMae  avatt  nn  oeatre  que  nous  puiasuns 
reeonnoUre."  Certainly  the  stdsreal  ayalera  bns  a 
centre,  and  not  only  we  «»,  but  we  do  know  It,  and 
UK  ran  att  it  with  naked  eyes ;  bnt  It  is  not  in  the 
direction  of  j^  of  Feraee,  which,  relatively  to  our  ann, 
la  almost  in  the  aama  direction  as  the  Pleiades.  The 
Hyadet  would  bo  nearer  still,  as  the  real  place  is  In 
the  direction  of  the  neck  of  the  unicorn. 

I  do  uot  think  It  necessary  to  outer  Into  any  more 
detalUon  tbe  subject,  and  beg  reapectfoUy  to  refer 
you  to  the  annexed  vouchers. 

How  fortunate  yoa  are  in  England  I  Whoever  has 
a  new  Idea  or  conception  upon  any  hitherto  unexplained 
subject  Is  sura  to  find  a  press  ready  to  make  It  pnbllc 
—nay,  to  take  up  matters  so  as  to  set  forth  any  parcel 
ot  truth  It  may  contain,  and  disensalon  never  fails  to 
anyone.  Kot  so  In  France,  I  am  sorry  to  say.  Money 
Is  the  only  god  now  worshipped.  No  Editor  will  pub- 
lish anything,  however  valusble,  unlesa  be  la  lareeLy 
paid  for  it;  and  even  under  such  oondltlous,  if  tbe 
new  idea  is  likely  to  dlngree  with  M.A.'8  or  M.R'a 
theories,  aa  tbeae  notorites  sarantea  ordinarily  bring 
water  to  the  mill,  there  is  no  hope  of  our  obtainini; 
anythlos  like  publicity,  were  It  for  a  Newtonian 
dlacovery.  No  one  can  form  an  idea  of  the  check 
that  aclenee  receives  In  France  from  the  extlnc^iahlng 
power  of  aprit  dt  com  and  joumaiim.  It  we  ai? 
now  BO  far  behind  other  natlona,  this  is  one  of  the 
principal  cauies.  I  tried  to  contend  against  auch  a 
regretuble  atate  of  things  In  creating  the  Betormo 
Sctentlflqne,  ot  wbleh  I  here  send  a  few  numbers  for 
your  inapecllon,  but  I  was  not  sufflclently  supported. 
A  thing  worth  mentioning,  and  for  which  I  am  grste- 
fid.  Is  that  English  subscriber)  were  my  beat  aup- 
purtere ;  some  of  them  went  so  far  oa  to  offer  me  to 
double  the  price  ot  snbscrlptioa  to  enable  me  to  go  oa 
which,  however,  I  did  not  do,  being  alone.  ' 

Should  you  think  proper  to  answer  this  letter,  and 
to  make  any  remarka  upon  Its  contents,  I  should  be 
very  glad  to  see  It  In  theEitai.iaH  Mbcbabic. 

Cb.  Babachz,  Morchain,  Somma,  France. 
[it.  Bahaohe  complains  of  the  want  ot  freedom  of 
dlscnsslsn  la  Franca,  and  attributes  to  the  Editors  of 
Freneh  scientific  junrnalt  the  most  mercenary 
motives.  We  believe  the  charge  la  untrue.  If  M. 
lUbaciis  cannot  get  bis  eominunlcations  Inaerted  let 
him  acck  for  tbe  aolution  of  his  non-suoceaa  in  /lim- 
telf.  With  the  above  letter  he  haa  scut  ua  other  con- 
tributions which  would  fill  seven  or  eight  of  our 
oolumna,  which  we  would  not  Inaert  even  if  he  paid 
ua,  unlesa  the  said  contributions  appeared  amongst 
our  advertisements.  Our  opialea  la  that  M.  Babae&'a 
wordy,  rambling,  conjectural  commoaicattons  are  not 
worth  Insarting,  and  In  all  probability  Editors  ot 
Frescb  scientific  papers  are  of  the  same  opiaioa.  In 
fact,  M.  Babache  Is  a  solaatlfio  bore.  Ordinarily,  we 
should  be  more  tender  towards  a  foreii^uar,  but  oa 
this  ona  has  not  sampled,  ns  we  think,  to  malign 
the  motives  of  honourable  men— soma  ot  whom  we 
know  to  be  aealons  searchers  after  truth— It  is  rsqni- 
aite  that  thinga  should  be  called  by  their  right  namea. 
M.  Rabaahe  baa  mistaken  his  mission.  We  reapectf  uUy 
submit  to  hia  attcative  ooualileracion  the  popera  on 
"  Science  for  the  Young,"  now  appeariog  in  our 
columns.  Let  him  cultivate  the  spirit  of  a  learner 
before  he  aaaumea  tbe  attitude  of  a  teaeher.— Ed,  £.  M.] 


of  great  good.  It  Is  in  no  taalt-fiadlag  mood  that  I 
beg  to  draw  your  attention  to  one  or  two  sUglit  errors 
which  occur  in  a  latter,  pp.  157  and  ISA  First,  the 
Howe  and  Thomas  abattlea  are  exaot^  tbe  same  la 
slae  as  regards  thickness.  I  measured  a  B  Howe  and 
a  No.  2  7-16  Thomas,  those  being  the  eorrespoadtug 
machines.  Thas,  la  this  partlonlar  their  virtues  are 
equal.  Then,  as  regards  the  quantity  of  thread  the 
dlOereat  shuttles  hold,  I  find  Singer  holds  moat. 
Thomaa  next,  and  Hove  the  leoat,  the  Thomas  shatUe 
reel  being  ^bi.  ioager  betweea  brass  ends,  and  also 
larger  in  diameter  tbaa  Howe's.  I  quite  agree  with 
alt  that  is  sold  reapacUng  tbe  Singer  shuttle,  or  orank 
action.  It  being  tar  from  corrcat.  At  tbe  same  time, 
the  eamsof  the  machines  ha  mentions,  In  my  opinion 
are  far  from  being  np  to  the  mark.  Let  me  begin 
with  the  Thomas  cam.  Thia  moves  the  shuttle  tolts  , 
furthest  extremity  before  the  needle  moves  upwards ; 
hence  the  needle  thread  la  pulled  up  between  end  of 
ehattle  carrier  and  shuttle,  when  the  shuttle  thread  Is 
St  Its  tightest.  This  most  Injure  tlie  upper  thread  to 
a  certain  extent,  and  forces  the  operator  to  keep  a 
looae  tension  in  shuttle.  Again.  In  the  Howe  the 
upper  thread  Is  pulled  tram  between  driver  and  ahnt- 
tie  at  an  angle,  which  also  has  the  eSaet  of  llUurlng 
tbe  upper  thread,  and  causes  irregnlority  In  the  stitch- 
ing U  the  needle  thread  should  be  uneven. 

Now,  I  have  a  machine  on  Bowe'a  principle 
made  by  Messrs.  Jones  and  Co.,  in  which  all  thia  la 
obviated.  The  action  of  the  cam  forces  the  shuttle 
forward  directly  oppoalte  the  needle,  then  pauses  ' 
while  the  needle  In  its  upward  movement,  disengages 
the  upper  thread  from  between  the  shuttle  andeariier, 
than,  abnaltaaeoaaly  with  the  needle;  draws  Its  thread 
oghs.  This,  in  my  opinion,  la  the  correot  theory,  and 
piactiea  eonflrma  It,  aa  I  find  I  caado  dghiw  and 
better  work  on  a  machine  of  this  deacrlptloa  than  on 
any  of  the  otiiers. 

I  have  been  a  nser  for  12  yeara,  during  wbleh  time  I 
have  need  the  Thoaias,  the-  flinger,  EEowe  ( Amerlcaa), 
Bradbury  (Bowe  principle),  and  Jones  and  Ccu'e  (Howe 
prbiciple).  all  of  which  will  do  good  woric. 

I  ahooid  Uke  to  see  •'Fraetioal  Moa'a"  optoieo 
raapeatiag  the  pania  apokaa  of  above.  Stdsv. 


PLATINISED  GAUZE  BATTERY. 
Bib,— The  platinised  gause  battery,  recommended 
by  "  Sigma,'*^  can  be  made  with  two  plecoa  of  gauze 
and  a  plate  of  thick  amalgamated  rinc,  about  the 
tame  site  Two  thin  atrlps  of  wood,  or  ebonite, 
should  be  put  between  the  irauae  and  zinc,  pccured 
by  a  Smee's  clamp.  In  making  this  form  of  battery, 
the  gauze  sboola  be  '* dipped"  la  aqua  fortla,  not 
diltUe  nltrie  acid,  and  eleetrotypod  by  the  single  cell 
procesa,  or  by  a  OanielTa  battery,  it  is  then  to  ba 
well  plated  with  abont  loz.  of  silver  to  the  aquare 
foot  and  platinised.  Danleira  battery  is  the  most 
suitable  form  that  can  bu  used  for  electro-plating  on 
a  small  scale,  but  I  have  found  nothing  better  tban 
platinised  carbon  tor  gilding.  J.  Bound. 


On  ne  pent  que  regnrder  onmme  trie  aignificatif 
le  &lt  que  dans  une  graude  partle  du  del  il  doity  avoir 
an  mouvement  oommun,  tel  qua  Ja  I'ai  tadlqne.    It 


THE    TELESCOPE— MR.    BDCKtNGBAM'S 
GIGANTIC  REFRACTOR. 

StB, — Your  able  correspondent,  "F.B.A.S.,"  p.  IM, 
anya.  concerning  ibis  instrument,  that  "rejrarrtiDg  its 
optical  performance,  we  have  as  yet  no  definite  report " 
published.  Allow  me  to  remind  him,  that  at  the 
weelingot  the  tsoelaty,  Jaaoary  14.  1870,  and  pub- 
lished, nr.  Buckingham  said,  be  had  been  observing 
Jupiter  before  coming  to  the  meetlog,  with  the  teles- 
cope referred  to,  which  was  SilJIn.  aperture,  and  he 
found  the  reddish  equatorial  belt  resolved  Itself  into 
marklni^B, apparently  like  marbles,  with  a  whitish  basis 
between  them,  au)>Keatlng  the  Idea  of  clouds,  and  a 
ptautosphero  vi«ilile  below  theMi.  He  had  olao  noticed 
a  new  belt  since  yesterday,  and  mentioned  aome  obser- 
vations with  the  spectroscope.  T.  V.  B. 


SEWING  MACH1NK& 


Sir,— I  hall  with  delight  the  articles  now  appearing 
npon  the  sswiog  machine,  unustdsring  as  f  do  that 
the  inflN'auUau  contained  therein  will  be  productive 


JUMPING  FROM  A  TBAIN. 

Sin,— The  view  expressed  by  "O.  W.  W.  O."  la 
undoubtedly  the  true  one.  I  had  not  touched  on  tbe 
way  In  which  the  backward  Jump  should  be  effected ; 
only  of  Mij  I  was  and  am  certain,  from  experiments  of 
mj  own,  that  by  jumping  energetically  backwards 
(really  backwards  as  regards  attitude,  as  well  ss 
regards  motion  of  train  or  carriage)  an  Important  idl- 
qnot  part  of  the  forward  motion  may  bo  neulrallacd. 
In  the  case  of  a  runaway  o»cn  .carriage,  I  am  qertain, 
from  experiments  I  made  Some  yeara  aince  from 
trucks  moving  at  different  rates,  that  a  very  sharp 
spring  over  the  back  of  the  carriage,  all  tbe  energy  of 
the  body  being  employed  to  give  motion  horizontally 
from  tbe  carriage,  would  result  In  a  very  safe  and 
easy  fall,  because  one  can  neutrallBe  the  forward 
motion  almost  wholly.  I  am  sure  that  In  aome 
Inataocea  where  I  tried  the  experiment,  tbe  velocity  of 
the  truck  muat  liave  been  very  nearly  equal  to  that  of 
a  mnaway  carriage ;  but  the  truck  had  no  back,  ao 
that  It  was  easy  to  give  on  energetic  spring. 

R.  A.  Phoctob. 

OABK  LINES  IN  BOLAB  SFECTBDU. 

Si«,— Yonr  comments  on  "T.  A.'s"  letter  leave 
nothing  to  be  said  by  me  on  the  point  you  deal  with. 

As  regarda  "  T.  A. 'a  "  doubts,  I  could  have  resolved 
them  at  once,  had  be,  in  hia  first  tetter,  simply  asked 
on  wbnt  evidence  phyalclets  grounded  their  belief  that 
the  dark  linea  In  the  solar  spectrum  an  not  due  to  our 
own  atmosphere. 

Long  before  IClrchholT '»  great  discovery  (admirably 
described  by  "F.B.A.8."  in  the  last  number  of  the 
3IECHAHIC),  Brewster  hod  noticed  that  ceruln  dark 
lines  moke  their  appearance  when  the  sun  ia  low. 
These  are  donbtless  atmospheric.  On  the  other  baud,  ' 
there  are  cartaia  Une»  and  nehnlona  baada  (doubtleBS 
resolvable  Into  llaea)  wbleh  are  only  aeen,  at  leaat  with 
ordiaary  apeetroacopie  power,  when  the  ana  ia  high, 
Theae  are  doubtless  true  solar  lines,  so  faint  as  to  be 
very  readily  oblitatated.  The  remaining  Uneeoontlaue 
visiiila  whether  the  sun  Is  high  or  low.     Nor  (to  tbey 

Sow  Tuirrow,  aa  "  T.  A."  supposes  tbey  should  when 
e  sun  sinks  low.  It  is  contrary  to  the  very  essence 
and  principles  of  aaeetroacoploaelenoe  that  th^r  ohoold 
do  ao,  oi ,  cooveiaely,  that  iha  alaospberio  linea  abould 
grow  m'der  aa  tbe  ana  sinks  low.  What  really  bap- 
pens  is,  that  the  latter  lines  grow  darlier,  l>eoaaBe  as 
the  sun  sinks  he  sbilies  Uirongh  a  greater  and  greater 
depth  of  our  atmo^beie,  and  so  the  ctmospberv  more 
completely  abaorba  those  rays  which  its  vapours  have 
power  to  ailact.  B^ra  of  greater  or  leaa  refianglbilily 
(that  la,  raya  falling  on  either  aide  of  any  atmospheric 
dark  lines)  our  atmoaphete  canaot  affect,  let  its  deu- 
alty  be  increased  evar  to. 

Now,  it  might  seem  that,  by  parity  of  reassnlng,  tbe 
Mior  dark  tinea  should  grow  fainter  as  the  aun  sinks, 
but  on  eoBsideratioa  "i.  A."  will  see  that  thsjr  will 
continue  relatively  as  strong,  whether  the  sun  is  high 
or  low ;  (or  oar  atmosphere  neither  adds  to  nor  sub- 
tracts from  the  quantity  of  solar  vaponr  through 
which  theae  rays  have  passed.  The  spectrum  xrovs 
fainter,  however,  as  the  sun  ainka,  aad  so  the  solar 
lines  do  undoubtedly,  pro  tmUo,  diminish  lu  dis- 
tiuctness, 

1  cannot  close  this  latter  without  gently  reminding 
"  T.  A."  that  our  pbysloivts  are  too  earnestly  engaged 
In  seeking  after  troth  to  overlook  auch  rery  obvious 
conHlderotiona  as  are  aomelimes  urged  against  their 
thoiiries.  Let  me  quote  one  paasaga,  lu  w4iich  Kirch- 
hofl  preaoats  a  portion  of  hia  resulta,  in  order  th.it  the 
spii-ii  oi  the  true  manof  aoience  may  be  reoogoised  by 
■'  T.  A."  and  othera  :— 


"Tbe  observed  phenomenon  may  bo  explaluod  by 
the  supposition  that  tbe  rays  of  light  which  form  the 
solar  spectrum  have  passed  through  tbe  vapour  ut 
iron,  and  have  thus  sunered  the  absurptiou  which  tb^ 
vapour  of  iron  must  exert.  Aathis  la  the  ouly  ao^i^n- 
abie  saiue  of  this  coincidence,  the  supposition  appears 
to  be  a  neoessary  one.    Theio  Iron  vapours  m:)iLt  bo 
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eoDtstned  eltber  In  the  atmoipbf  re  of  the  lua  nr  in 
that  of  tbe  e«rtb.  Bat  It  Is  not  atutf  to  undentand 
how  ooT  umoephere  ean  contain  aueh  aoaaDtitjr  o( 
troq  Tapoar  a»  woald  ptm'nee  tbe  very  dlatlnet  ab- 
•orptioa  line*,  whieb  we  Me  mtbeiolarapeetrafn.  And 
tU*  inpiKMltton  it  rendered  atill  leM  probable  by  tbe 
laet  that  ttaeae  line*  do  not  appraelablr  alter  when  tbe 
•nn  approaetae*  the  horlion.  It  doe*  not,  on  tbe  other 
baad,  sem  at  all  nnllkely,  owloir  to  tbe  high  tempo- 
mta>»<whloh  we  mnut  mppOM  the  fon'a  atmAnphere  to 
pnnen,  that  laeh  vapourt  •bonid  be  preeent  in  it 
utnee  ray  obnervationa  of  the  nolar  apeotrnni  appear 
to  me  to  prore  the  preipooe  of  iron  vapour  In  tbe  toUr 
attnoapbere  with  a*  gtmi  a  deirree  of  certainty  at  we 
can  attain  la  any  quettloB  of  natoral  wienoe." 

Tbif  patient  labonrerln  tbe  fleldof  ardnoaareieareh, 
this  eantloat  snd  cl*ar-slghtcd  msonrr,  this  modest 
and  nnpretendlnir  pblkwopber,  is  one  of  the  "tricky 
knaves,"  tbe  "  shifty,  dodgy  liars  "  of  Mr.  Hampden ; 
is  "  one  oi  tbe  class  of  men  who,  next  to  borse-detlere 
nod  Jockeys,  bear  the  unenviable  reputation  of  beln^ 
the  most  tricky  and  unscmpalons  in  their  assertions." 
And  of  Hr.  Hampden  let  me  say  this,  In  passtnsr :'  I 
think  notbine  he  might  write,  or  say,  or  ao,  eoald  bv 
any  possibility  oaaae  sclentlflc  men  even  a  passing 
annoyance ;  bat  I  do  hope  that  he  will  never  so  far  try 
their  patience  as  to  endeavour  to  fix  on  them  the 
•tigma  and  deep  ditgrooe  of  bis  approval. 

B.  A.  PitOCTOR. 


COILS. 

Biji,— Seeing  D.  Forbea'a  deiurlptloD  of  his  eoll 
ant,  p.  IHO),  f  think  It  ft  wise  decision  on  hit  part  to 
let  his  coll  alone,  for  It  Is  a  very  disproportiooate-alied 
one,  and  I  doubt  If  be  eoold  lenetben  the  spark  either 
by  winding  over  again,  or  adding  more  wire.    The 


sixe  core  generally  used  for  a  coll  IZIn.  long  Is  abont 
lin.  diameter  (8  times  the  sixe  of  his  wire.  The  variety 
knows  a*  "  aott  charcoal,"  ii  the  best  tor  oorea.  He 
•eems  to  have  ratber  a  queer  notion  with  respect  to  tbe 
■eoondary.  He  saya  "  b«  made  bl*  eoll .  .  .  with  a  dise 
lu  the  centre  dlyidlng  the  secondary  In  two.  Joined  by 
a  picer  ofappir  at  the  bottom  of  tbe  centre  diac  going 
through  the  dl»o."  The  nsusl  way  to  divide  the 
secondary  la  to  wind  a  layer  tbe  whole  length  of  the 
reel,  inaidate  it  all  along  with  about  1  layers  of  tisane, 
then  allp  the  dls«  over  It  and  fix  It  there  with  paraflin 
wax,  and  wind  away  back  to  iin.  or  }in.  of  the  disc. 
This  Is  rather  different  to  Joining  tbe  sea  by  a 
"piece of  copper,"  which,  I  preanme,  mrana  n  slip 
ot  copper.  I  make  it  a  practise  to  aeal  np  the  edges  of 
the  tissue  which  are  left  sgalnst  the  aldea  ot  the  ends 
and  disc  with  paraffin.  Tbe  spark,  which  might  other- 
wise travel  along  the  tissue  down  to  the  ntxt  layer  by 
the  absence  ot  Insulation  (being  prevented  by  the 
thickness  from  going  through  it)  would  (by  aealing  tbe 
tissue  up  against  tbe  aides)  oe  prevented  from  passing. 
I  should  recommend  him  to  use  a  glass  or  vulcanite 
tube  itn.  thick  to  enclose  tbe  core,  and  wind  tbe 
primary  dlreeUy  on  to  It,  covering  the  wire  when 
wound  well  with  iaenlatlon,  and  then  wind  the 
SCO.  on  this,  dispensing  with  lignum  vilie  reels 
altogether.  He  ought  to  put  81b.  Instead  of  41b.  nr 
sec  on  a  coll  I2in,  long,  and  get  a  7ln.  apark  from  it. 
He  could  not  use  a  better  wire  than  No.  3A ;  if  he  naed 
thinner  the  spark  would  certainly  be  longer,  but  It 
would  bethlnand  wiry— of  nonselnsomerxperlments. 
The  beat  wire  for  primary  would  be  Mo.  12  cotton. 
Two  layers  of  this  would  be  sufficient,  taking  nearly 
Sib.  for  the  two.  It  be  need  a  thinner  wire,  he  would 
have  to  use  more  layers  to  magnetise  the  core  to  the 
same  extent  with  a  given  battery  power. 

In  addition  to  O.  P.  tissue,  t  find  paper  soaked  In 
melted  paraffin  an  excellent  InsnIatlugmaterlaL  Un- 
slied  newspaper  I*  the  most  preferable  for  this. 

I  hop?  thea;  will  ho  tbe  auggeatlAna  be  asks  for ;  being 
bated  on  experience,  lam  rara of  their  correctness. 

A.  £.  Tucker. 


THE  EAETH'8  FIGURE  AND  ROTATION. 
Snt,— Now  that  Hr.  Beardslev  has  so  kindly  come  for- 
ward to  putus  right  upon  tbe  soove  snbjejta.  1  tUnk  we 
mnst  not  let  Mm  go  without  getting  U|'«xplanatlnn 
of  all  tbe  appearances,  eelestliu  and  otherwise,  which 
are  commonly  said  to  result  from  tbe  facts  that  the 
earth  does  rotate,  and  is  of  a  round  shape.  For  exam- 
ple, the  shadow  thrown  on  the  moon  In  an  eclipse,  the 
fact  of  eircnmnavigallon  having  been  effocted,  coupled 
with  tbe  eirenmslence  that  ships  are  a  day  ont  In  thrir 
reckoning  of  the  time,  one  way  or  another,  according 
to  tbe  direction  in  which  tbe  voyage  Is  perlormed,  and 
several  other  little  circomatances  which  we  must  not 
fitll  to  put  him  in  mind  of.  It  is  ratber  too  bad  to 
expect  saeb  men  at  Mr.  Proetor  to  waste  time  and 
trouble  about  such  matters ;  It  is  like  getting  a  pro- 
fessor ot  six  or  ttveo  lauauages  to  argue  with  a  pre- 
cocious Juvenile  who  Inilsta  that  the  alphabet  Is  all 
wrong  because  the  letter  O  is  made  ronnd  Instead  nf 
equare.  I  admlra  Hr.  Beardslev't  diagram  of  the 
•un's  apparent  diurnal  motion,  but  can't  make  out 
bow  he  brtsga  the  sun  back  so  as  to  start  all  right  In 
the  morning.     But  this  Is  an  "  error  ot  vision  "  nn  my 

fart,  no  doubt.  You  see  I  do  not  argue  on  the  subjects 
mention  above,  because  they  sre  in  every  book  on 
Natural  Philosophy,  and  do  not  therefore  require  repe- 
tition. I  win  underuke  to  And  Hr.  Beardsley  In  things 
to  explain— and  tome  nncomtortabia  things,  too— 
which  ne  w  ill  find  not  so  easy  as  he  tblnks,Jndgtiigby 
the  swle  of  bis  letters.  To  my  eye  the  roundneas  of  a 
dew-orop  it  quite  sufficient  proof  of  the  shape  of  tbe 
earth,  considering  who  was  the  Architect  ot  both. 
Mr.  Beardsley  says  he  does  not  hold  that  the  earth  Is  a 
vast  plane.  If  not  a  plane,  and  not  a  tpbete,  what  shape 
Is  the  J  Sack-bag  shape,  perhaps,  which  Is  neither 
round,  square,  nor  oval,  at  I  once  heard.  He  ought  at 
least  to  let  at  know  what  shape  she  really  Is,  as  other- 
wise some  nervoni  Indlvlduala  may  fear  to  go  out 
after  dark,  as  they  will  tanoy  every  Mok  to  be  an  edge 
over  which  they  may  tamtle  Into  spAe. 

U.  0 ,  Salop. 

THE  HOA  OK  DIN0SNI3. 

Sip,— T  am  glad  to  see  "  Crban  "  has  returned  to  the 
ranks  of  "  our  "  eorreapoud  entt,  and  note  hit   re- 


minder of  an  old  dltcasalon,  as  to  his  last  r«mark> 
on  vrhleh  aome  time  since  I  intended  to  have  Mlrt 
tomathlng.  He  refert  to  a  letter  In  Xatare 
arguing  the  probability  that  the  Mot  existed  durlnii 
eomparatlvoly  very  recent  periods,  and  was  ksowu 
to  Uiepnaent  aboriginal  race*.  It  is,  of  eonrte,  Im- 
pottibletoeoraeto  any  certainty  on  tueb  a  aubjeet. 
and  I  do  not  pretend  to  any  acRial  knowledar.  Th>- 
diseotsloo,  if  It  ean  be  eallf  d  such,  arose  from  a  Joke  of 
mine  tttotheeanaeof  cannibalism  being  the  want  nf 
animal  food  ;  '^ Urban  "  suggested  that  the  cannibal 
New  Zealanders  had  tbe  Moa  in  abandanca.  The  letter 
now  referred  to  was  called  forth  by  a  report  ot  a 
Oermansavan  who  bas  been  exploring  New  Zealand. 
and  come  to  the  conclusion  that  the  Uoa  had  been 
extinct  maay  hundreds  ot  yeara,  which  Is  my  view 
of  the  matter,  and,  further,  he  says  that  be  bad  exa- 
mined the  rrmalns  of  ancient  encampments,  ansla- 
gons  to  those  our  savage  anoeatora  have  left  lu  old 
cavea.  and  fonnd  many  bones  of  the  Hot,  but  mostly 
of  the  small  speclea,  and  with  them  those  ot  dogv, 
gulls,  and  whales,  but  found  no  human  bones,  indi- 
cating the  probabllttythat  the  race  which  had  these 
tonreea  ot  food  wert  not  cannibaU. 

t  was  much  Interested  by  "  Urban's  "  last  lelteron 
tbe  subject  referring  to  Arabic  records,  but  1  must 
say  that.  In  my  present  state  of  information  as  t<> 
these,  I  feel  a  strong  conviction  these  are  miaumler- 
stood.  Hy  acquaintance  with  Arab  seamen,  and  ea- 
pectally  Arab  vessels,  even  of  the  present  day,  dr>ea 
not  Induce  me  to  think  It  likely  that  they  hod  ex- 
plored the  southern  seas  In  the  I8th  century. 

These  early  Arab  navigators  were  but  wandering 
merchants  seeking  markets,  or  else  pirates  looking  for 
goods  and  people  to  steal  as  they  do  to  thisday ;  but  they 
weremlserablyequipped,  provided  only  for  short  coast- 
ing trips,  and  without  Incentive  to  urge,  or  knowledge 
to  give  them  courage  to  traverse  unknown  seas  ont  ot 
light  of  land :  and,  farther,  they  were  unmitigated 
liars,  as  alra  they  remain,  and  their  tales  have  little 
more  value  than  those  of  the  celebrated  voyageur 
Sindbad,  whose  "  roo,"by-tbe-bye,  was  no  doubt  based 
upon  some  accounts  ot  those  very  birds,  and  others  ot 
similar  magnitude,  natives  not  ot  Now  Zealand,  bow- 
ever,  bnt  of  Hadagascar. 

At  the  aarao  time  it  is  Just  possible  that  creeping 
about  among  the  eastern  islands,  some  stragglers 
might  have  tnnnd  their  way  through  Torres  Straits  or 
round  New  Guinea,  snd  then  blundering  on  tbe  north 
of  Anstralla,  been  blown  out  to  sea  and  struck  New 
Zealand,  The  difficulty  wmld  bo,  in  auch  a  coic  (and 
bysuch  means  these  Islands  were  probably  peopled), 
how  they  got  hack  again,  with  the  then  exitttng 
knowledge  of  navigation,  nmi  unaided  by  the  compass, 
unless  they  picked  that  up  frum  some  tar  travelling 
Chinese  junk,  as  that  now  stagnant  race  of  early  In- 
ventors claim  to  have  kimwn  this  Instrument  from 
very  early  timsa 

However,  if  the  Arabs  spoke  trnir,  all  they  prove  Is 
that  the  Hoa  existed  while  New  Zealand  was  tinin- 
habited.  That  by  no  m^ans  prevents  the  conclusion 
that  they  were  soon  killed  off  by  the  early  settlers, 
most  likely  shipwrecked  and  atarving,  and  that  can- 
naballsm  arose  after  the  supply  watexbausted. 

Sigma. 


TUBNER'S  ENGINE  LUBRICATOR. 
Sir,- I    Intended  writing  Jatt    week  about 


the 


description  given  by  Messrs.  Turner  of  their  lubrica- 
tor; however,  I  find  another  correspondent  ("  B.  W.H.") 
has  In  this  week's  number  noticed  It.  I,  like 
"  B.  W.  R.,"  would  like  to  know  in  what  part  consists 
the  patent,  because  some  few  years  ago  a  lubricator  ot 
the  very  same  principle  was  made  near  Hancheater, 
and  I  am  Informed  that  the  maker  ceased  making 
them.  I  went,  about  two  years  ago,  to  Rocbda'e,  to 
see  one  of  the°e  Inbrieatort  at  work,  but  I  did  not 
like  the  principle  of  It.  at  Itappeared  very  clnmiy,  and 
too  muth  complicated:  and  furthermore,  I  thought 
there  would  be  great  dlffionltv  In  preventing  the  tal- 
low passing  the  piston  or  plunger  of  the  lubricator 
from  the  underside  ot  plunger  to  the  top  side.  Again, 
there  waa  also  a  disadvantage  In  having  to  revprae  the 

ristoo  or  plunger  by  hand  laoour  to  refill.  However, 
wa*  at  that  time  looking  out  for  the  best  teif-aoting 
lubricator  that  would  lubricate  the  valves  and  pistons 
efficiently  (working  701b.  pressure  per  square  Inch), 
and  a  few  months  afterwards  I  waa  Informed  that  a 
Hr.  Butterwortb,  of  Oldham,  had  taken  out  a  patent 
for  a  lubricator  that  would  suit  me.  Of  cnuraa,  1  first 
saw  the  principle,  and  approved  of  It.  It  is  now  about 
eighteen  month*  since  we  bad  the  first  one  applied  ; 
we  have  now  four  of  them  working.  I  oau  aaaure  my 
brother  engineers  that  they  have  been  a  great  aasist- 
ance  to  me ;  they  ivquire  no  attention,  only  keeping 
clean. 

For  the  Information  of  my  brother  engineers,  I  oan 
only  say  that  I  have  not  a*  yet  aeen  any  to  lurpats 
them,  aa  they  tupply  the  valvea  and  pittona  constantly 
with  the  lubricant  when  the  engine*  are  at  work,  and 
the  supply  can  be  regulated  at  wIlL  They  work  so 
easy,  tnat  they  require  not  to  be  screwed  down.  The 
tallow  can  be  pnl  in  the  box  while  working ;  It  starts 
and  stops  with  the  engine. 

I  have  been  loolcing  over  my  back  numbers,  and  I 
find  It  waa  llluatrated  In  our  E.soLiaH  Hechaxic  of 
January  20, 1869.  EhoiheeB. 


tion.  I  waa  anxious  to  seea  reply,  bnt  looked  In  rain, 
I  have  sinee  tried  several  experiments  with  adds,  and 
find  the  best  alaln  to  be  equal  parta  ot  Araerioan 
potarii  and  pearl  ash- M.  worth  ot  each  to  about  a 
quart  of  water.  This  will  give  a  strong  stain,  it  reqolret 
careful  application,  tt  the  American  potash  Is  a  strong 
solvent  and  will  blister  the  hoods  i  ft  toftent  a  good 
paint  brash  once  uslug,  to  I  get  a  very  common  braalf 
and  apply  the  staining  with  It.  I  keep  It  corked  uf 
In  a  bottle,  and  It  U  alwaya  ready  tor  ate ;  If  it  atrlkea 
too  deep  a  colour  add  more  water." 

THE  "HARMONIOUS  BL  ACK8MITH."-"P.  A.  F., 
Rugby  "wri«es:— "Thanks  to  our  harmonious  (rien4 
for  his  extraot  from  '  non-historic  times '  on  '  ancient 
architectural  remains  In  India,'  but  why  did  he  not 
give  us  the  source  from  whence  he  drew  his  Ideas? 
unless  the  "H.  H."  is  lu  reality  either  Sir  John  Lub- 
bock or  the '  Quarterly  Reviewer '  In  disguise." 

CPosslbly  the  "  H.  B."  is  the  latur.] 

THE  PEDBSPEDR-S.  F.  Shakasneare,  of  Tbrap> 
atone,  aavs :— "I  see  your  remarks  In  the  MBcnaHicaf 
May  fith,  inat,,  about  the  pedespede  Inventlnn.  I  regret 
you  seem  doubtful,  snd  appear  to  think  It  must  bo 
hutful  to  any  one  using  them.  I,  however,  beg  to 
nature  yon  this  is  not  the  case.  By  the  appliances  I 
make  u>o  of  in  ttaoae  I  conatrncted,  no  danger  wouM 
arise,  whilst  enty  comfort  Is  allowed  for  the  person 
using  them,  at  he  is  able  to  use  his  feet  and  anklts 
easily,  tbe  tame  as  daring  skating  on  the  lee." 

ALGEBRA.  — "T.  J.  O'O."  observe! :  —  "  Sine* 
almost  averv  arithmetical  aolntion  which  anpears  in 
the  pages  of  oar  valuable  Joomal  I*  solved  by  meana 
of  ajgebra,  and  knowing  that  there 'are  several 
brother  readers  complete  masters  of  this  beantUul 
tcience,  I  hope  that  tome  of  them  will  lend  hit  help- 

Ing-hand  during  bla  leisure  momenta,  and  confer  on 
lis  brother  readers  a  short  diacourte  on  thit  valuable 
science." 

THE  "PHANTOH"  VELOCE.-The  fbllow'. 
Ing  are  extraett  from  lettertjust  received:—"!  with 
Mr.  E.  H.  T.  Tydeman  lived  in  my  neighboorhood 
(Slarlborongh),  to  mount  my  'Phantom'  Jutt  ooce. 
He  would  then  be  convinced  that  he  haa  made  a  great 
mlatakein  apesking  against  tin  'Phantom'  vrith  robber 
tires,  as  certainly  there  Is  no  eompartson  with  ordi- 
nary wheels.  Tht  neareat  I  can  compare  it  riding  lu 
a  broad- wheeled  waggon  full  trot  and  the  riding  la  a 
cairisge."— O.  JoBEt.— Mr.  St.  JoboT.  Gore,  of  iCalon 
I'Uce,  Quemsey,  says :— *' Havlag  noUoed  a  letter 
from  Hr.  O.  Sykes,  of  Hnddersfield,  relative  to  the- 
'  Phantom*  wheel,  aa  made  by  the  '  Phaotom '  Wheel 
Company,  I  think  It  only  fair  (especially  after  a  letter 
from  a  Mr.  Tydeman  that  appeared  In  yonrptpersome 
little  time  since)  to  state  that  baring  tried  a  pair  of 
the  above  wheels,  with  India-rubber  tires,  In  my  Meyele, 
for  the  last  three  weeks,  I  ean  fully  endorte  Mr. 
Sykes'  statements  concerning  them  In  every  particular, 
with  tbe  exoeptlon^  perhaps  of  the  weight,  alihoogb 
tbey  are  undoubtedly  lighter  than  many  bloyelo 
wheels."— G.  8.  C^ole,  Sea  Side,  Llanelly,  says:— 
"  Having  the  front  wheel  of  ray  bicycle  broken.  I  sent 
for  one  of  the  rnbbor-tlered  '  Phantom '  wheoU,  with 
axle,  cranks  and  pedals  complete ;  and  I  nm  of 
the  eame  opinion  as  Mr.  Sturgns,  ot  Huiderstli^ld,  re- 
specting it ;  and  I  may  add  that  several  from  the 
town  and  nelgbonrhood  have  sent. and  are  about  aond- 
Ing  for  the  same.  "  C.  H.  Haxsted,  of  Ca^t'e  Park, 
Lancaster,"  says :  - "  I  have  tried  the  '  1  htntom ' 
veloce  wheel,  and  find  It  much  superior  to  the 
ordinary  wheel,  and  fully  endorse  Mr.  Sykcs's  senti- 
mentt.'* 


SEFLIES  TO  qUESIES. 


EZTEiCTS  FBOK  COKRESFOITSEirCB. 


COMMERCE  AND  TRADE.— "  Herbert "  says:- 
"  In  answer  to  the  query  ot '  rtaul  Rymea.'  who  quotes 
the  siui  of  tbe  imports  Into  the  United  Kingdom  tor 
1868  as  £2M,6JM,fi06.  and  the  exports  aa  £170.077,812, 
I  say  that  thoae  fignrea  indicate  a  very  iucraiivo 
trade.  If  I  freight  a  ahlp  with  a  cargo  which  cobik 
me  £18,000,  and  she  brings  me  back  a  cargo  In  lieu  ot 
It,  of  the  value  oi  £3«,000, 1  think  my  trade  would  b« 
very  '  prosperotis.'  Now,  if  I  Individually  should 
prosper  doing  a  trade  giving  such  retnmt,  to  does  the 
nation  of  which  I  form  an  unit." 

STAINING  OAK.-"  Faber"  writes  t— "  Some  time 
■go  one  of  your  correapondantt  naked  the  above  qnet- 


t«l07.1  -  TEMPERING  DRILLS.  — Once  merer 
'Tls  a  pity  "  8.  T."  should  pass  unanswered,  since  i>e 
took  so  much  pains  to  get  oH  the  printer's  shonldert, 
where  he  was  so  considerately  placed  by  "  J.  B." 
Steel  Is  hardeeed  by  being  heated  to  redness  and  then 
quenched  suddenly  In  tome  cold  fluid.  Tempering  la 
not  hardening,  at "  S.  T."  affirmt  in  the  tentence  I'd 
off  by  that  word,  page  IS0,  but  a  meant  of  redoelnff 
tbe  brittleneaa  of  hardened  tteel.  which  nnbappllr 
cannot  be  performed  without  reducing  also  thedegree 
of  hardness.  Anoealtngeltherhardened  or  soft  steel 
consisu  in  beating  to  redness  an'  allowing  It  slowly 
to  cool ;  the  effect  ot  which  In  the  case  of  toft  steel 
Is  rather  doubtful,  nuless  performed  In  charcoal  dnst. 
If  "  8.  T."  can  eliber  harden  or  temper  by  tbe  proeeta 
bearing  bit  tignatnre,  which  we  have  In  good  set. 
terms  and  black  snd  white  atpaae  19-namely,  "  Heat 
your  drill  to  a  dull  red,  allow  it  ilowly  to  eool,"M., 
we  can  also  give  him  credit  for  hslng  able  to  shnt 
bis  eyes  by  holding  bis  breath.  At  any  rate.  It  be 
will  not  aee  now  thathe  Is,  to  say  tbe  least,  eonloimdInK 
two  different  things,  he  Is  thattlnrUt  eyes  with  a 
vengeance  somehow  or  other.  Ths  whole  of  Me 
"reply  to  the  criticisms  of  'J.  B.'  "  is  nothing  in  the 
world  but  making  a  rope  of  sand.  It  is  curious  to 
notice  how  correspondents,  when  set  right,  show  at 
once  If  thev  feel  themaelvee  equivocally  placed,  by 
assuming  the  cirenmloeatire  style  — Nooodt. 

r»371.1-BREWING.— "New  Subscriber  "begs  to 
thank  "A  Reader  of  Old  Books"  and"  W.  L."  for 
their  Informallon.  He  has  Jnat  received  a  very 
elaborate  work,  but  shall  bear  "  W.  L."  in  mind. 

p!4fl2.]-F.LECTRIC  BELLS  AND  BATTEUIES.— 
If  A.  Spencer  winds  hia  colls  with  about  3oz.  of  No, 
28  silk-covered  wire,  and  uses  2  cells  of  manganese,  or 
3  cells  of  sulphate  of  lead  battery,  asdescrbed  by  nro 
in  tha  same  number  of  our  Uccdamic  as  that  In 
which  his  query  appears  he  will  find  hia  bell  will  ring 
furtoualy.— A  Good  Bot. 

[S«2a.}— SHEET  IRON  RUDDER.— Some  people 
are  not  onntent  with  baring  a  eanoe  with  at  lew 
appurtenances  at  possible,  bnt  invariably  endeavour 
to  convert  It  Into  a  floating  lumber  shop,  carrying  lwi> 
matu  Inaleod  of  one.  wbleb  it  quite  tuflclent  it  there  la 
anything  flt  to  he  ooUed  a  aail  for  It ;  a  Jib  which  ia  no 
ate,  a  boat-hook,  oi-shoving  pole,  creep,  cable,  eook- 
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trAp,  nutu,  portmiuileaa,  and  other  appllanoea  neeea- 
«ar7  (or  ii  larger  oraft,  but  no  uie  Id  this  eaae-,  alao  ■ 
rodder,  whtcii  a  eanoe  baa  do  biralnsM  witb,  a«  tbe 
pwldle  ftnawera  thG  purpoae  much  better.— Maty. 

C2831)— B.'.aZIN'G  cast-ikon. -Ca«l-lron  will  not 
braxe.  U  well  tinned  It  can  be  burnt  with  broas  in  the 
nuutoer  deacribed  by  "  Blue  Iluln,"  If  "  Rsclprooity  " 
Vill  Inqolre  he  will  Bnd  It  waa  done  ao.— X.  L. 

t25«.J— VKNKEK8  FOE  HARMONIUM  PANS.— 
In  naponas  to  tbe  bint  conveyed  In  "  Glere'a  "  moat 
weleooM  letter.  I  bag  to  Inform  "  Valve,"  that  he  will 
HaA  great  difflcalty  In  obtaining  beech  Teneen,  nieh 
aa  he reqairea.  I  havemyaelf  uaed  avcamore  inatead 
of  beceb,  and  And  It  anawera  admirably ;  it  can  be 
readily  procured  at  any  Kood  timber  yard.  Tbe  uao 
of  ayeamora  waa  firat  au^geated  to  me  by  "  Klere  "  : 
«adUta>  all  bli  aiiEgeatlona,'  It  proved  a  really  good- 
one,  i«  It  l(  a  wood  whlcb  la  moat  easily  worked,  and 
tberefore  well  aaited  for  an  amatenr'a  uae. — Tremoi,o. 
raSS}- WEIGHT  OF  FRUSTUM.  — To  "  BER- 
THA RDIN."— Upon  aacond  working  out  of  thia  pro- 
blem, I  flad  the  wel|;ht  of  the  whole  frustum  aa 
•ent  In  by  myaelf  a  tortalght  ago  to  be  wrong.  Aa 
It  appear!  we  bare  worked  It  oat  by  tl\y  eame 
gotmnla  :— 

nw 

»/  = (Bl  -I-  r»  -I-  Rr) 

3 
the  eame  reauU  oucbt  to  be  obtained,  wben  correctly 
cdlcolatad.    Nevertbelesa  if  the  valnea  aa  givon  are 
aabltltttted  in  tbe  aame,  we  receive  :  — 
V  =  *  X  3-14W  (4  -t-  1  -I-  2  X  1)  =  IS-SMt   X    10   = 

=  laS-eM  onb.  ft,, 
therefore  lu  weight 

=  125  «M  X  4401b.  =  6S9ie'l«01bi 
Or,  redoeed  to  ton* 

ss»2-im 

= =  2408  tona, 

2240 
wheroaa  your  reanlt  appeara  (agreeing  very  nearly  with 
Ur.  Wilaon'a  to  be  17  '.iS  tona.    I  abould  frel  obIli.'ed  if 


yon  can    tell 

TOLBADSCK. 


me    what  cauaea   tbe  difference ! 


f2l82.]-WEIGHT  OF  FRUSTUM.— My  diagram 
wiaatack  up  at  the  top  of  centre  celumn,  p.  ISA,  and 
tbeeolutlon  at  bottom  of  third  ditto.  Xtbink  mine  la 
correct,  except  two  printer'a  errora,  and  airopler 
thanothera.  Tolhaaienputaletterafor  Anoion  quan- 
tiUea.— J.  K.  r. 

[2600.}- CLEANING  OK  DIATOMS.- Tbe  flla- 
mentotts  matter  that  baa  tried  "Ucaton 'a"  patience 
ao  much  in  attempting  to  remove  It  from  bis  diatoma, 
la  probably  tbe  remaina  of  aomeconfervoid  growth 
j>au>ered  with  the  diatoma,  and  whlcb  acid  will  not 
cutlrely  remove.  Tbe  beat  plan  that  I  have  yet  met 
wItb  to  get  rid  of  it  la  to  put  the  boiling  of  diatoma 
into  a  atnpperid  bottle  holding  about  8  or  8  ounce*, 
Adding  clear  Uttered  water  until  the  bottle  la  about 
Italf  lull;  ioiert  the  atopper  and  abako  tbe  bottle 
Tigoronaly  (or  aeveral  minutea.  Tbla  proceeding  will 
break  np  the  flocenlent  matter  Into  anall  particIOK, 
Whlcb,  when  tbe  bottle  la  led  to  rtand,  will  not  lubaide 
«o  rapidlv  aa  tbe  diaioma  ;  and  mncb  of  It  may  be 
poured  off  with  tbe  water  after  abo.it  an  hour'a  aub- 
■  idence,  taking  care  not  to  pour  off  too  clOFOly. 
Kepeat  the  proceaa  a  few  times,  nbaerving  to  ahake 
well  after  each  ndditiou  of  fresh  water.— W.  W. 

[^30.}— CANOE  STRAKES.— The  atrakea  are  pot 
together  with  copper  naila  and  waahera  (otherwiae 
known  aa  hurra  or  rooveal,  the  edgea  of  the  planka 
molt  be  ctaampered  olf  aufflciently  to  flt  tbem  (no  one 
can  flt  a  aharp  edge  to  a  flat  aurface) ;  the  allowance 
for  overlap  to  aeama  la  |th  of  an  inch,  wbich  la  aufll- 
«ieat.  No  canlking  la  neceaaary  to  aeama  wben  planka 
are  properly  put  together— Matt. 

(2«3a]— MAKING  BUrTER.-In  France  they  bury 
the  cream  in  thick  aacka  cuder  ground  atwut  6ft  for 
24  houra,  and  wben  tbey  take  It  up  it  la  aweet  butter 
and  butter  milk,  which  la  then  washed  well  In  aaited 
water.— ScoKPio. 

[2W0.1-GIRDEB  PATTERNS— To  bend  the  pat- 
tern will  not  do  much  good,  (or  the  moulder  would 
raa  it  ont  of  abape.  P^uerna  are  commonly  made 
atrtlght.  Wiien  the  menver  rama  It  up  in  tbe  aand  he 
•ppllca  a  atralght  edge  a  ng  the  pattern,  then  knocka 
it  down  at  tbe  ends  to  a  It  biarequirementa.  lu  well 
regulated  (oundriea  the  roreman  aeea  it  la  done  right, 
It  la  one  of  those  thing*  where  one  oonoe  of  practl  ce 
ia  worth  more  than  a  pnnnd  of  theory.— N.  h. 

[«645.]-IMPEBFECT  TWO  MANUAL  ORGAN.- 
Beed  atop*  are  uaoally  tronbleaome,  eapeclaliy  tbe 
upper  notea,  which  in  (ome  meaaure  aocounta  (or  the 
extra  tuning  Hie  clarion  requlrea.     Keod  atopa  will 
bare  a  aettling  point  In  tpit«  of  the  tuner.    It  >'  Anti- 
diaoord"  will  Brat  tone  the  reeda  with  tbe  wire,  and  uae 
<he  organ  a  few  hours,  until  tbo  reeda  are  thoroughly 
settled;  tun*  again  ;aay  next  day)  with  abadea,  which 
muat  be  aolderea  on  the  pipe  topa  for  the  pnrpoee,  a 
•atlsfaetory  reault  will  be  had.— T.  Taylob,  Leiceater. 
t364«.)  — GILDING    PLATE- GLASS.- I    would 
adviae  "  Blackburn  "  to  prepare  alio  from  aome  of  tbe 
«leaneat  filtered  W4ter  boiled  In  a  amail  pan,  and  a 
faw  abreda  of  best  lalaglaaa  dropped  in  and  kept  boil- 
ing until  tbe  aame  ia  diaaolved,    Remove  any  acum 
from  thetopof  aize,  and  it  ia  then  rondy  for  use.    See 
^at  tbe  glrss,  brash,  and  aize  la  clean— perfectly  so. 
'    when  thia  la  done  apply  the  aiie  with  camel-hair  tool, 
•nd  goU-le.i(  to  follow  at  once.    Put  aalde  till  dry, 
•nd  piece  np  imperfectiona,  aa  atated  above.— Paihteb. 
taeiai-CABttINO  engine.— I  preanmo  yonr  cor- 
respondent wiabee  to  know  whlcb  ia  preferable,  the 
^fha  "trickle  or  tbe  roller.    For  my  own  part,  I  think 
that  both  datm  a  share  of  our  patronage.    The  hand 
«trlckle  is  a  rery  eaay,  cheap,  and  (with  care)  aaeffl- 
"'JT"?  ''gfi'lng  i  jet  however  carafnl  tbe  person 
"■■T  be,  he  cannot  avoid  put>ing  it  on  heavier  In  some 
f>laeea  than  others,  therefore  the  roller  is  a  Ufeful- 1 
may  aay  indispensable— cammodity  for  keeping  the 
wires  perfectly  tme— tbe  one  great  desideratum  In 
(grinding.    The  aystcm  I  adopt,  ia  to  have  the  cards 
Kronnd  every  morning  with  tbe  hand  atrlokle,  and  tbe 
roller  put  on  once  a  week,  and  1  Hnd  it  to  act  better 
than  anything  I  have  yet  tried.— Xue  Habmohiods 

COTTO!!  SFJM.NEB. 


r««aO.]-MAP  PROJECTION?. -There  la  a  amall 
atlas,  publlabcd  by  K.  SUndford,  8,  Cbarlnr-croaa, 
called,  ■'  An  Biementaiy  Atlaa,"  ehlelly  for  map  draw- 
ing. Ac,  by  the  Rev.  J.  P.  Faunthorpe,  B.A.,  FTe.G.S., 
which  oontalna  a  concise  disaortstion  upon  map  draw- 
ing. The  price  of  thia  book  I  do  not  know  exactly 
butshonld  aay  It  Is  abont  2s.  6d.— F.R.G.S. 

P6S1.]-LECLAN0HE  BATTERY.-"  Telos"  will 
And  several  eommnnlcations  by  W.  H.  Stone,  and  one 
from  A.  J.  Jarman,  page  *8,  present  rolnme,  which 
fully  anawer  what  he  reqnlrea,  but  la  he  snre  hia 
poroua  cells  require  recharging  7  Uoleaa  tbey  have 
been  in  uae  aome  years  they  shonld  not  do  so.  Let 
him  take  tbe  porous  eella  and  put  them  Into  clean 
water  a  few  bonra,  and  then  try  them,  aa  the  sal- 
ammoniac  fills  np  tbe  porea  of  the  poruna  pots  by 
cryatalllaing  upon  them,  which  only  requires  to  be 
diasolve  d  to  be  as  good  as  new.  Would  "  Telos  "  aay 
in  what  respect  tbe  patent  cella  In  hIa  poaseasiOK  differ 
from  those  of  ordinary  make  7  I  would  draw  bis  at- 
tention to  a  oommnnioatlon  by  "  Sigma  "  in  the  num- 
ber for  April  istb,  page  03,  open  whose  opinion  I 
plaoe  the  higheat  value,  as  I  have  proved  it  over  and 
over  again. —A  Good  Bot. 

[»871.>-CANOK  BUILDINO.-The  planks  com- 
nosing  tbe  akin  of  the  boat,  are  Hrat.  built  up  from  the 
keel,  after  whlcb  the  ribs  are  put  in  to  strengthen  and 
keep  the  skin  In  shape ;  the  strakes,  wliile  baiiding 
are  kept  to  enrre  by  means  of  sticks,  termed  shores,  to 
shore  Uie  plank  np  or  down,  whichever  Is  neceaaary  • 
tbe  planks  are  gummed  together  with  copper  nails  and' 
bniTS. — Matt. 

r2«78.1-MODKL  STEAK  ENGINE.-In  reply  to 
"C.  R.'^  1  encloae  tbe  following  aketch  of  a  model 
verttoal  engine.    On  referring  td  the  figure,  B  ia  tbe 


fe^ 


J.^h'^.^^S^"^-''''.*'*^''  «•  "Simpleton,- r 

would  advise  him  to  write  to  Meaani    Wfllbm.on 

Bros.,  Canal  Iron  Works,  Kendal."  PiACTicir^' 

[2«9S.]-GKOORAPHICAL.-The  moat  likelv  nT.™ 

'MoSSl^blslo?v'?''TV''"'  '^'"^  ^"  bTfn'^Si^ 
PlSSi"  hi.T.  D^  ^"S  consulted  "Words  and 
Places,  by  tfte  Rev.  J.  Taylor,  wbich  Is  a  atendVi^ 
work  upon  thia  aubject,  but  have  notai  yet  fonSd  Mr 
menUon  of  these  names.— F.R.G.S.  ' 

[2608  ^-CLEANING  FLAGS.-Enb  the  flags  with 
turpentine,  and  it  will  dissolve  the  tar.-3coSio  ' 

.„&^^«^'f'*^^-l''°P«  "  Minnehaha -haa' not 
ilIS!3n!'.1S^7'°''."'*  Eapreanionof  Cr»eu"»nd 
placed  the  bird  in  a  draughty  situatlon-aiwavanm     ■ 
ductlve  indelicate  lungTof  iathmi  A^'SJiSJ"! 

p.%'"LrmTb'i?dt''i,^oni:':^-'e%°i;"ys£r.- 

^^^^C^-^BOmc  OXIDE—Carbon  should  be 
put  into  a  retort,  or  glass  flask,  fitted  with  a  bent 

hl^  t?f  ^V.r''*''."'' •?  o' ▼*»^»>-  On  apply ii^ 
SSm  f^H  ""J'""  !•  rwoIvBd  into  water.  cSbolfo 
acid,  and  carbon io oxide ; pau  the  caa  throuir h  r.t .^^  „ 
solnUon  ofcsu.tlc  potashrtos^t^SrJffi  VlU  bf 
;Si''!lli"^"'»?*  «»e"l>««lo  oxide  lemaSlng  u«- 
SSjTf  ^""^l  "othod  is  to  heat  fln3y-pow5ered, 
pmsslate  of  potash  with  nine  times  Its  wJ»h?ofivf„ 

whlch'^a?  Si  vitriol, carbonic  oxldlis'gven^: 
which  may    be  ooUected  orer  water.     1   presumi 

9"?°?.  !lfl!»?^?°.^<'7'«*J«  o'  Chemical  ex[S?i! 


not  he  can  harSy  ensure   socceaa,- 


boller,  C  the  furnace,  B  the  cylinder,  D  tbe  feed  ping 

(out  of  sight),  G  tbe  eroaabrad,  F  fl  vwbeel,  A  the  axle 

and  crank,  T  the  exbaoat  ateam  from  cylinder.    On 

filling    tbe   himp  with    methylated 

spirit  the  ateam  will  soon  be  raised, 

which  will  be  indicated  by  a  alight 

eaeape  of  steam  at  the  safety  valve. 

(Neveruse  au  engine  without  a  safety 

valve,  as  the  consequenoes  may  be 

aerlona.)     The  action  of  working  la 

as  foUowa :— The   ateam   enters    the 

steam  block  K  at  E,  and  np  a  hole 

drilled  through  and  out  at  the  hole 

¥  into  a  correapondlng  one  in    the 

cylinder,  wbichiosciUates  on  an  axis 

Just  above  the  steam  block.    On  the 

down    stroke  of    the   cylinder,    tbe 

cylinder  being  at  a  reverae  angle  to 

that  on    the  ateam  eaterlng  It,  the 

ateam  ruahes  ont  of  the  cylinder  at  H,  and  escapes 

into  the  air  at  B.    I  hope  "C.  R."  will  understand 

my  explanation  and  my  drawing. — Ahoh. 

[2879.>-CURLING  HORSE  HAIB.— Tbe  hair  must 
first  be  wsahed  in  lime  and  water  to  cleanse  It  from 
tbe  flitb  and  Impuntles  that  adhere  to  it,  then  dried, 
afterwards  It  is  spun  into  a  rope  of  one  fold  )'  dia, 
when  that  is  done  the  rupemust  be  twisted  very  hard 
till  it  ia  kinked  (rem  end  to  end.  so  that  it  appears  IJ' 
dia..  (It  Is  tbe  kinking  that  makes  tbe  curl).  It  is  then 
put  In  an  oven  on  a  wooden  frame  and  roasted  or  dried 
for  24  hours  at  a  heat  about  21 2°,  but  experience  ia  tbe 
beat  guide.  Feathera  are  washed  in  lime  and  water, 
then  aoda  and  water  ;  alter  being  drained  aad  dried 
they  are  smoked  with  sulphur  fames,  and  well  beat 
with  canes.— W.  »V. 

[2682.]— TO  "OMICRON."—Ihave  never  been  a  double 
siar  measurer,  and  my  micrometer  would  be  quite 
unequal,  for  want  of  power,  to  cope  with  so  minute  on 
object ;  all  I  can  say  ia,  that  with  a  power  of  450,  I 
caught  ocosaionally  a  momentary  black  separation 
between  A  and  B  Z  Cancrl,  on  March  2g  and  33,  which 
bl  the  better  air  of  March  31  and  April  4,  was  quite 
evident.  I  believe  B  lay  lu  theapqnadrant:  the  dis- 
tance I  estimated  about  e*-?,  but  tbla  would  be  worthy 
of  very  little  confidence,  probably  it  might  be  leas.  I 
have  never  looked  at  £  Herenlis,  since  tbe  re-appear- 
ance of  the  companion,  in  weather  fine  enough  to 
show  it  with  any  certainty.— T.  W.  Wbbb. 

['.(687.]— DUSTING  BRASS  MOULDS.— Charcoal 
will  do  i(  you  use  facing  aand,  but  it  makes  the  caat- 
inga  look  black,  like  iron,  different  places  uae  different 
stuffs.  The  commonest  are  common  flour,  potato  flour, 
and  peameal,  if  the  -castings  are  heavy  It  Is  a  good 
ibing  to  uae  weak  (setng  sand  to  (ace  them,  say  about 
the  naif  of  the  coalduat  that  la  uaed  for  iron ;  for 
corea,  dry  aaad,  and  loam  work,  nae'chareoal  blaokwaah 
the  aame  aa  Isr  iron,  only  thinner,  Just  black  water 


mtrelj.— K.  L. 


menta.    If 
Boodeb, 

raroa]-CABBONIC  M0N0XIDB.-I  beg  to  inform 
r«rf!;^"  "■•'  carboDle  monoxide  can  be  mpSS 
'°«*,°i,''*l  "V*  Iw'I'les  the  two  he  name*.     '^*'*™' 

(I.)  By  beating  oxalic  acid  with  hydrie  snlpbate. 

ICOHo  +   ^*'  O'Ho,    =    CO,  -(.  CO  -I-    OH,   + 
SviO,  HO, 

The  oxalic  add  Is  resolved,  by  meana  of  the  hydrio 
aulpbate  Into  Itaeonatitnent,  carbonic  dioxide  car" 
bonic  monoxide  and  bydrlc  oxide.  Tbe  dioxide  mav 
ba  separated  from  tbe  monoxide  by  paaaisg  the  mixed 
gaaeathrongha  aolntion  Of  potas  sic  hydifate.  which 
absorbs  the  former. 

(2.)  By  heating  potasaic  ferroeyanida  (yellow  pms- 
slate of  potaah)  with  hydrie  aulpbate  ' 
Fe'CCu-'VKCn  +  8  STiQ.Ho,  +  70H,  =  SSI  0.K0. 
+  3sno,(NTH,0),  +  S^OHOjFeo''  -(.  eC'o'  ' 
That  la,  potaaalc  ferrocyanide,  hydrie  sulphate  and 
water  give  potasslo  aulpbate,  ammonle  aulpbate  fer- 
rouaanlpbntc  and  carbonic  monoxide. 

(3.)  Heat  Iron  or  zinc  with  any  carbonate 

Take  zinc  and  potaaalc  carbonic 

COKo,  +  Za  =z  OK,  +  ZnO  +  CO 
Which  give  potasslo  oxide,  zinelo  oxide  (which  two 
substances    form,  when  amalgamated,  potassic  xlae 
K,ZuO,)  and  carbonic  monoxide. 

(4)  By  taking  the  elemunU  of  water  from  hydrio 
formlat.    Thia  is  doue    by   adding   hydrie  aulpbate 
(which  haa  a  very  great  attraction  for  water)  aod  ap- 
plying heat  ^ 
Ho 
Cjj^+  St10,Ho,  =  CO  -I-  SrtOjHo,  -I-  OH, 

In  this  reaction,  a*  also  in  tbe  reaction  of  the    first 
method,    the    bydrlc  sulphate    remaina   unaltered.      , 
Chloride  of  tin  can  obtained  from  Jockaon  and  Town- 
Bpn'a  89,   Blahopagate  Within,  for  4d.  an  onnce.— 
Edward  Hbabd,  a.A. 

[37"0]-TURNINO.-An  amatenr  never  will  flad  a 
coarae  sharp  new  file  remove  the  scale  from  his  cost-     i 
Inga.  which  ought  to  have  been  first  pickled,  but  from     i 
bia  description,  I  fancy  that  the  castlnga  are  not  good    .1 
and  that  tbe  luterlorof  the  metal  la  full  of  tbe  oxide 
of  zinc,  which  has  a  much  worse  action  on  the  toola     I 
than  any  sandv  surface.    The  rest  of  bis  question  ia  . 
obscure.- Q.  Yobke.  I 

[S7I0.]-ARITHMETICAL   QUESTIONS.- Every  I 

circle  is  equal  to  aparalleio^iram  whose  length  Iseoual  J 

to  half  tbe  circumference,  and  the  breadth  equal  to  ! 
half  the  diameter  j  and  as  the  area  of  a  paraUelogram 
Is  found  by  multiplying  the  length  by  the  breadth 
It  Is  evident  that  the  area  of  a  circle  will  be  louiid  by 

multiplying     half    the   circumference   by    half   tbe  ' 

diameter,  and  aa  31418  U  the  circumference  when  the  J 

diameter  la  1-,  therefore  If  half  31416,  which  ia  l-57ii8  1 

bemultipliedby -5(half  of  1,  thedlameter),tbeproduot  ! 

will  be  -785*,  the  area  of  circle  whose  diameter  la  l.—  „ 

J.  Shabp.  I 

r3711.]-CUSTOMS  EXAMINATION  PAPER- 
"  R.  P."  ahould  obtain  the  Report  of  the  CIv.l  Service 
Commiselonera,  or  obtain  the  information  from  some 
friend  who  haa  passed  the  examination.  Further  in- 
formation will  be  gladly  given.— R.  HooDEK. 

[3717.1-COPPER  AND  SILVER  COINS.-In  . 
anawertomy  (rIendHr.  Samuel  Smith,  I  beg  to  inform 
him  that  bis  large  silver  coin  is  very  similar  to  aa 
Indian  rnpee,  though,  net  having  studied  foreign  coins 
very  much,  I  cannot  speak  possibly  on  the  subject. 
Mr.  Batty,  whose  speciality  ia  the  knowledge  of  tokena, 
will  no  doubt  be  able  to  give  some  information  con- 
cerning the  copper  one.— Hebbt  W.  HtKrBEr. 
M.N.S.,  Aa,  Ac.  ' 

C37ia]  —  TALL    CHIMNEYS.  —  St.     Bolloz'S 
Chemical  Works,  Glasgow. —Helgt  (total)  447ft. 
0  u;  height  (above  aurface),  4.33ft.  Sin.;  diameter  at 
baae,  45(t. ;  diameter   at  aurface,  40ft. ;  diameter  at 
top.  13ft.  Oln.:  thicknesaat  bottom,  3|  bricks;  thick- ■ 
neaaat  top.  1)  bricks;  internal  Sue 200ft.  high;  per-  i 
'ectly  vertical.— "  Engineer  and  Contractor'a  Pocket  ( 
Book  for  1858."     I  have   a  working  drawing  nf    iki 
chimney  about  120ft.  high  above  surface  which  I  cf.n 
lend"()fllnBboro."lf  ho  will  promise  to  be  very  careful ' 
of  It,  and  return  It  soon. —J.  K.  P. 

[3718.1-TALL  CHIMNEYS.— Tbe  dimoasions  of 
'he  tallest  chlnnor  In  the  world,  that  at  Townaend's 
rheralcal  Wiirka,  Glaagow,  are  as  follows  :— Height 
iGSft.,  outside  diiim,  at  bottom  32ft.,  and  at  top  12(t.. 
-'in  ;thlckni'as  at  botiem  7  bricka,  and  ut  top  1)  bricktk ' 
I'hv  $t.  Bollox  Chemical  Works  stalk  Is  tSift.  hlghi? 
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and  301t.  ontaide  diain.  at  baas';  the  rat  of  the  (isea  I 
do  not  know.— K.  H.  M. 

[372a}-BON£  B£KAOHIMS.— "0.  S."  vfll  ted 
trying;  bU  bones  in  turpentine  btoacb  them  entiielr. 
bnt  make  tbam  more  brittle  by  ao  dUaoIrtng  the 
■Ibnmen.  For  tmall  pteeea,  take  a  common  frying- 
pan  and  proTlde  a  ltd  to  It,  aay  a  piece  of  sheet  Iron  or 
tin  plate,  wbleh  have  bandy  to  apply  Instantly  In  caae 
the  torpentlne  takes  Are,  wbieb  wonid  be  bad 
to  allow  to  proeeed  for  many  reaaona.  The  time  tor 
kee|»tag  the  koaaa  In  the  torpentlne  depends  mueb  on 
their  ooadHloa,  and  «zp«ien«e  aloae  wonld  teaeb.— 

Q.  VOUE. 

[3728.]-CUEfOlJ8  CHUCKS.  BT"W.  J."— I  haw 
o«<BraeeBoaieofttMaeebnelca,bat  I  bare  nodoabt  tet 
that  (he  Ikree  plaaor oatebca  lathaeoitieare  foreedoat 
hy  a  spring  on  tbeansarewing  of  the  half  of  the  ahoek 
(a  «at  tor  wbleh  I  perselra  la  the  enctBTliig),  end 
thus  admlttliig  (he  pleee  of  trea,  Ac.,  which  on  being 
reaerewed  toroea  the  aald  eatahea  by  the  hoMow  In 
(he  eeotreot  ttaaaaidbalf  being  Connad  In  (tie  shape 
of  aoone,  and  thos  readarlngH  a  troe eentae  ohoek.— 
A  6VMIUI»ST  Ama«>os. 

rSTM.]  -  OENKVA  OTUITDEB.  -  In  re;lly  to 
"^i,"  the  ealMpers  asedars  similar  to  (be  smaller 
pair  of  eemp  asses  that  have  a  tailor  handle,  nasally 
eootaiacdtii  a  sapertor  ease  of  drawing  iastrnmeata ; 
only  where  the  peiata  draw  <»(  to  be  replaced  by  (he 
pen  or  pencil,  a  screw  wttti  a  ant  en  one  end  of  It 
passe*  throaga  hole*  la  both  the  legs.  The  lega  ara 
tiBt  Instead  of  trianoalar,  and  spring  Uke  a  pair  of 
ragar-toiuie  where  (be  eompaas  opens  and  dsnts  with 
a  Joint.  I  do  not  know  bow  any  other  tool  oouM  be 
madeon  take  these  faeighta,  or  bow  itoeuM  be  naed  snp- 
poalng  one  made.  "  Cyl "  ooold  take  his  height  on  a 
slip  oi  paper,  or  wood,  or  wire,  and  send  H  tbroagh 
the  post  to  the  (o«l  shop,  stating  at  the  aama  time  H 
Was  the  height  from  the  'scape  wheel  to  the  sad  of 
tbeplnXr-aroBODr. 

[373».]-CHIiOBIDE:  OF  TIN.-"  Amator  SoientiB  " 
may  soeceed  by  asking  tor  muriate  of  da,  salu  of  tin. 
or  butter  of  tin.  He  aaa  easUy  make  It  by  dlaaolring 
tin  In  trydrochlorie  acid,  (best  in  a  copper  Teasel), 
haTlhg  the  tin  la  exseaa.  On  evaporating  the  Itquid 
tlie  salt  erystaUlaes  oat  In  pHamati*  needlaa.— fi. 
Soopia. 

P7«.}— TURBIMB.— AtarbinewH  afsnryeara  slaee 
at  work  at  the  paper  mills,  Chaflord,  aearTuabridge 
Well*.  ▲  letter  nddraaaed  to  the  proprietor. 
Turner, Esq., wUlaodoaht  eaable"  ILB.C  B."  to  have 
a  Tiew  of  the  same.— B.  Hoddeb. 

r37M.]-SlLyEK  COIIT.— In  reply  to  Mr.  Naab, 
bla  coin  la  an  Eagllsb  sUver  half-groat,  ar  twopence 
of  Jamea  l.'a  2nd  coinage.  The  obierte  Isgend  is 
I.  D.  e.  BOSA.  8IHE  SPINA  (James, by  thegtace  of 
Ood.oraroae  without  a  thoml.  Therereraeuiserlp- 
ttonb  TVKATVB  YNITA  DEy8(maT  God  aphofd 
them  in  union).  A  common  coin,  wortn  about  la.  It 
to  described  in  my  ■<  Guide  to  En^lah  Coins,"  part 
II.,  page  70.  8ome  bstf -groats  of  Owrles  I.  an  ex- 
actly like  lt,dmrliig  only  In  having  "  0."  Instead  of 


' I. "In  the obrerae  legead.    Bee  ) 


SB  of  the  aame 


work.— HB»r  W.  SiantY.  iriTS..  ^.,  Ac. 

t374«.].-PEOVING  STKAU  BOII,KBS.-rhece  are 
two  methoda  of  proving  ateam  boUera  without  noaeat- 
ing  them,  each  of  whien  la  efleotoal,  and  at  the  aame 
time  aate  to  tbe  operator.  In  the  first  ease,  by  cold 
preasure  having  drawn  tbe  fire  and  allowed  everything 
to  cool  down,  run  the  boiler  full  of  water  and  pot  extra 
weigbta  en  the  aafaty  valve  la  order'  (o  prevent  all 
escape;  then  dtsoenDeet  the  feed  pamp  from  the  pipe, 
and  attach  an  ordinary  bailer-aMker'aforee  pump,  aad 

Sump  np  the  preasaie  aatil  you  find  year  ateam  gauge 
idioatea  at  least  i  or  3.  times  the  pnssare  you  an 
likely  to  require  nader  ateam-  Of  coarse  I  am  here 
taking  yoar  own  figurea-  lOlb.  oa  the  iaob— aad  anlass 
your  boilers  are  vary  old  indeed,  you  ought  to  pump 
thom  np  to,  say  Wlb.,  eood  new  boUsrs  being  geaeralty 
proved  up  U  laoib.  BavUg  got  tbe  required  prasanra, 
Jet  acme  one  go  Into  the  Inas  uad  see  If  there  ia  any 
leakage;  irno(,  your  botlarmay  be  worked  wKhaafaiy, 
but  irtbere  ia,  have  in  a  botler-makar  to  set  yoa  right. 
The  other  way  Is  to  fill  your  boiler  quiU/uU,  fasten 
down  the  safety  valve,  attach  a  prasaore  gaiue,  and 
tfaon  light  a  fire  underneath.  Aa  tbe  water  expands 
bv  the  warmth  von  will  find  the  gauge  will  Indicate 
the  pressure,  and  when  It  to  high  enough  exuialne  the 
boiler  eareihlly  in  the  aame  manner  aa  before  directed 
while  the  preaanie  U  on.  I  need  acarcaly  aay  that  the 
beat  must  not  be  carried  far  enough  to  generate  ateaio, 
or  the  reault  may  be  very  aarioua.  In  the  latter  plan 
the  boiler  moat  be,  as  I  have  bslore  aald.  quite  full,  or 
the  experiment  will  not  succeed. —T.  S.  Cokibbee. 

[3761,]-ASCABIOE8.— Worraa  are  mainly  occa- 
sioned by  poor  living,  too  much  fruit  aad  angar,  eatinir 
nadcr-dooe  meat,  Ac.  Certain  onbealtby  autea  of  the 
constitution  favour  worma,  as  indlgeaiioo,  tc  Cure  ■ 
—The  best  is  an  Injeetlen  ooosUtiag  of  tincture  of 
percbloride  of  Iron  i  dr.  infuaioa  sf  quassia  Sox  ' 
liOect  a  sixth  partevny  night,  or  take  a  dose  of  cam- 
monv  powdered  6gr.,  rhubarb  «gr..  Jalap  6gr.,  calo- 
mel 4gr.  Better  atlll,  and  more  aimple,  a  doae  of  rhubarb 
fd  mi^eato,  about  80  gr.  of  tbe  former  to  JO  of  the 
latter.  To  prevent  their  re-appearance,  eat  good  whole- 
some food,  and  live  Inahealthy.well-Tentilated  bouse : 
take  plenty  of  exercise.  Tbe  cause  ot  their  being  felt 
more  at  the  closeof  ths'daylanodoobtdue  tothelrbelns 
jarrled  down  with  the  cootenta  ot  the  inteatlnes  — B. 

BODDER. 

^tP.lJ.-'^gCAErDES.-Oet  a  bottle  of  Cina 
jIMulmntltct  from  anyniomoeopathlc  cbemlat.  Take  2 
piiulce  4  times  a  day,  (not  within  1  hour  of  meals)  till 
realleved,  then  leaa  frequently.- J.  Nash. 

r37Sl.]-ASCARrDES.-"A  Great  Suderer  "  has 
my  sincere  sympathy.  Many  years  age  I  was  nearly 
rraatlc  with  those  tormenting  peals.  Barinr  a  "  Gra- 
ham's Domeatlo  Kedlcine  "  to  Wnd,  I  consulted  its 
pages,  and  followed  the  advice  there  ijiven— via.  to 
ote  an  abundance  ot  salt,  and  to  take  a  teaapoontui  of 
aalt  every  day  in  wator.  It  is  a  naasenus  remedy  but 
I  strongly  recommend  "  A  Great  Sufferer  "  to  perse- 
vere in  teking  It,  and  1  am  certain  that  tbe  Aacarliiea 
will  soon  cease  to  trouble  him,  as  they  do  not  relish 
the  salt  at  all.  I  hope  to  hear  that  he  ia  relieved.- 
Ab  Ixitio. 


CS.V>5.>-TaBBINK  WHKBI-.-"  A.  a"  must  give 
some  data  to  ftart  upon— eajr  height  of  fall  or  quan- 
tity of  taater  available— «a  the  siteed  aad  siie  of  the 
wheel  depend  upon  tbeao  entirely ;  tor  the  greater  the 
fall,  the  laay  quantity  of  water  required,  tnc  smaller 
the  wheel,  and  die  gi  eater  number  of  revolutions ;  and 
inversely,  vis.,  the  lower  the  fall,  the  greater  the  body 
of  water,  tbe  larger  the  wheel,  and  the  lesser  speed 
obtained.— Semex. 

t3701.]-£IIIGBANTS'  INQUIRTICS.— "  Emigrant" 
conches  hto  query  in  such  peculiar  language  that 
"  the  learned  F.B.G.S."  has  nearly  determined  to  let 
bin  gain  tbe  interHatton  he  seeks  from  some  other 
aourse.  "F.B.tt.8."  has  a  "  doubt "  whether  the  use 
of  such  an  unsought-tor  expression  was  really  meant 
aa  a  saioaatlo  nOy  on  the  part  of  the  writer  or  not, 
aad  therefore  *<.KmlgTaat '  gats  the  benefit  of  tbe 
doubt.  To  bla  question  I  answer,  tbe  noxloua  animals, 
Ae.,  he  maatlena  are  to  be  met  with  in  Natal— sUe 
"  African  Hunting  from  Natal  to  ths  Zambeal,"  by 
Vf.  C.  Baldwin  ;  Bentley.— F.B.G.8. 

[I7a.]-THBIHB.— A.  A.  Altwosd  shorid  try  again. 
Be  may  next  tloM  sncossd,  or  he  aay, after  evaporat- 
ing, add  alcohol,  and  orystalUae  (ton  tlte  akohoUe 
solodon.  I  hamobtalaedtbem  maniy  Ubms  by  the 
above  pieossa— B.  Hoddeb, 

[S7S7.]-FIiT  WHEEL  AB1C8.— Tbey  an  properly 
madeBe,as(ha  tUekpart  Uwhaetha  strain  eoaea. 
'tha  arau are  Barely  ao  many  laveaa  for  (ranaaailMng 
to  tha  heavy  rim  and  back  again  the  balaaee  of  work 
that  the  eagtiia  doea  at  one  part  at  tha  atrska  over 
and  above  the  realstanoea,  and  at  another  part  of  (he 
stroke— vte.,  the  dead  polata,  work  aosumnlated  In 
the  rim  of  the  wheel,  ready  to  be  gives  back  again 
wbea  tbe  engine  power  f  alia  abort  of  those  realataaoaa. 
-J.  K.  P. 

t8768.]-P0180NING  BTCANTBABIDEa-Cam,' 
phoria  the  antidote.— J.  Nash. 

[37«0.]— STBBET  TELESCOPE.— He  may  see  a 
"street  telescope"  ot  Sin.  aperture  In  the  Maryle- 
bono-road,  near  tbe  l\ii(land^«aad  Bailway  Station, 
on  any  fine  night  ^alMn  either  the  Moon,  Tenna, 
Jupiter,  or  Saturn  afs  ccaapicuoai  ohJeeta,  and  (alao 
occaaienally  pick  np  aome  aatgnnjtng  bits  of  aatre- 
nomical  latotmatioa.  The  old  gitatleman  who  ox- 
hibita  the  inatmment  Intarqai  sis  that  the  moon  ia 
the  best  paying  objeat  Wxatgtfag  a  good  comet). 
Double  stars  and  elastan  oe  »ot  "  take."  Nor  tbe 
spots  oa  the  son  ;  tbegr  aceaol  big  enough  to  aatlafy 
his  cuatomera  I  haw  «/Ua  flaaa  *'  atreet  teleacopea  " 
in  Bampatead-roaCMar AMBthlH-aqaare,  alao  near 
the  Elephant  and Tliiiik  aag  ia  Ifae  Whitechapel- 
road,  bnt  do  not  k««w  V  they  are  to  be  seen  regu- 
larly.—O.  F. 

HMt      ■  "■   = 

KOTEt  OB  RUSHES. 

[3774.]-L008E  PmiLBTS,  *«.  -  What  to  the 
best  way  to  hush  oasMsan  loose  paUeya  or  other  caat 
wbeela  thM  have  gea  asam  ia  thalwlea  on  the  abaft ; 
would  It  do  to  bore  the  h<4e  Usvar  and  fill  rannd  the 
shaft  with  some  enmpaaMieai  f  It  ao.  what  la  the  beat 
composition,  aad  how  prepared  ?—Wh.  Coblxtt. 

[3?7S.]-EMKBT  GBIND8TONE8.— A  few  repllea 
have  appeared,  bat  none  aatiafactory  to  me.  Wli! 
some  one  who  knows  give  tbe  beet  for  sharpening  reap- 
ing maehine  knlvea,  die,  how  pnepared,  and  where  the 
emery  may  be  purolaaett  and  whether  fine  orcoane? 
— Wm.  Cosi.aTr. 

[3776.}-CA8K  FOB  FBBRS  AND  UOSS.-J  wUh 
to  make  a  Wardlan  case  for  terns  aad  mos^  ahaot  Sf  t. 
longbylSin.  broad,  would  seme  brother  reader  give 
me  a  haadsome  design,  with  InatraeMona  hew  t*  atock 
it,  and  what  aort  of  aoU  to  ase ;  also  treatmeat  for  tbe 
plants  ?— ScoLOPaiCDBiini . 

[3777.]— BAB  BOBING.-Trhen  aboy  I  wasladuced 
to  have  my  ears  pierced,  and  for  aome  time  wore  ear- 
ringa,  I  have  now  abandoned  aooh  a  tooUah  practice, 
bu:  tbe  helea  in  my  eara  are  pUinly  visible ;  caa  any 
one  advtae  mo  bow  to  make  mem  leaa  consploaoas  ?— 

BSPEKTAMT. 

C377S.)— LIGBTHODSBS.— WhareoanI  obtain  in- 
femutloa  on  the  sub)e«t  ci  Ughthouaea,  their  Ustory, 
conatroetlaaL  and  saaaagemeat,  aa  I  am  abont  to  pre- 
pare a  little  lentnie  with  dlagrama  ?— Std. 

C377».}—BOILEB.— Having  a  bailer  with  aafety  valve 
Sin.  diameter,  diataace  from  fulomm  to  cantva  ot  valve 
Slin.,  Isogtb  ot  lavsra  from  centre  ei  valve,  2«in., 
areight  ot  valve  and  larer  71b.  Itox.,  what  will  be  the 
weight  required  at  the  and  ot  lever  lOrtOlb.  per  square 
inch  7— Oke  in  Need. 

[3780.]— FOG  HOBN.— Would  the  *•  ■armonlens 
Bhekamlth  "  have  the  kindness  to  Infoim  me  hew  thu 
fog  born  is  made,  aad  If  it  woald  do  to  be  blown  by 
ateam  t  A  alwtch  with  diaMoalona  wonU  greatly 
oblige,  and  no  doubt  would  coafer  a  favoav  upou  more 
tban  one  brother  reader.— B.  A. 

[3781.]— PHOTOGEAPHY.— I  should  be  glad  if  a 
brother  photographer  could  Inform  me  bow  to  con- 
struct an  exchange  box  for  the  dry  process,  explalDing 
It  with  dlagraau ;  aad  alao  give  his  eKperienee  in 
working  a  vertical  davelopini;  bath  t—P.  Hakib. 

[378a.]-POWEE  OF  BOILEB— Will  "J.  K.  P.," 
or  any  other  kind  brother  reader, 
please  favour  me  by  giving  me  the 
following  explaaatioa:— lat.   What 

Kwer  eould  I  obtain  from  a  boiler, 
ving  tbe  same  dinenaiona  aa  in 
thedrawingf  tnd.  Abo  what  thiek- 
neaa  plates  abonid  I  require  for  tbe 
above  ?— Btdbauuoah. 

ra783.]-TO  "FORTUNATDS."- 
Wlll  ■'  Fortunatua"  be  kind  enoneh 
to  aay  if  the  mixture  aa  well  as 
the  oUitment  tor  which  he  gave  re- 
cipe in  Beply  1871,  p.  W,  ot  No. 
•HU,  U  for  external  aypllcatlou  only; 
and  U  not,  in  what  quantity,  and 
how  often  ahouM  it  be  takaef— 
T.  B. 

rS7«4.]— TO  WATCHHAKERJ?. 
—When    a    pivot  is   broken    off. 


m 


rofld  some  kind  brother  inform  %ie  the  hest  mod*  ot 
eaechingthe  centre  of  pinion  to  replace  tbe  ptvoif— 

[3rs5.i-PBIOE8  FOB  "SAWING  TQIBBIL-Can 
any  brother  reader  inform  mo  What  is  the  price  of 
sawtng  beech  wood  by  machinery  in  England  ;  alao 
■he  ipppoximate  price  of  turning  tbe  same  into  Mn' 
cyliildera,  *ft.  long?— Wipjtib. 

[S™«.]-ABKA  OF  8AFBTT  VALVES.— Wtat  » 
the  qilTerenoe  ot  the  area  ef  two  eatkty  talvee,  tha 
oneliavingBflat8nrtace,andtlteollierhavlng  a  eou- 
oave  aurfaee,  the  concave  valve  being  ooneaved  fla. 


^^^^  =ri     "     SI 
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Seep,  and  both  being  41a.  dtaaiatw.  aoeordlng  to  • 
rough  aketob  which  I   have  endoeed  ?— Flat  Aai> 

COHCAVX  TAI-TBa. 

[8787.1- TEMPEBING  BUFFER  SPBINOS.— I 
ahonid  be  glad  If  yon,  or  any  ot  yoor  correapondente, 
could  inform  me  ot  a  method  to  temper  worm  or  buffer 
apringa,  ttaoee  that  are  tapered  at  the  enda  7— C.  T. 

[3788.}— BONE  BBEAKING.— May  I  aafc  one  or 
more  of  your  medical  oorreapondents  how  It  to  Chat 
men  employed  daily  breaking  and  reducing  to  powder 
with  a  hammer,  large quaatliiea «f  booea  lor  manure, 
with  flesh  aad  blood  adhering  to  them  in  a  state  of  de- 
composition, do  aet  snflar  lo  hsalth ;  enrely  they  ean- 
not  derive  any  benefit  from  the  taiaatB  paitielas  titer 
inhale.  To  one  unaeeustoaaed  to  the  vrerk,  tbe  saw 
to  most  oltknsive,  but  those  employed  do  Bot.  appa- 
rently auilbrany  inconvenience,  but  tbe  real  sOmo  U 
when  tbe  vitriol  la  poured  over  the  bonea  ? — C.  T. 

[37S».]-AVIART.— I  wlih  to  make  an  avlarr  about 
srt.  high,  and  WDuid  feel  obHged  if  some  kind  rearloi 
will  inform  im  how  ta  set  abeat  it,  aad  the  approxi- 
mate coat?— A  Lorxa  or  Bibos. 

[37»!).]-TBE  VBLOCIPBDE  BOUNDABODT.— 
Can  anyone  Inform  me  whether  the  velocipede  round- 
about to  patented,  and  what  it  would  cost  to  make  one, 
saytor S4 riders 7— Aa  Oi>d  StiBacBiBEB. 

[The  description  given  in  oar  pagea  about  twci>T« 
montha  since,  was  that  of  an  American  arrangemest. 
An  "Old  Bubseribar"  may  obtain  a  number  U  he 
Ukea 

r37»l.]-CLIMATE,  Ac,  OF  CUB  AFBICAV  AND 
AUSTUAXiAN  COLONIES.— I  obaerve  with  much 
plraaure  "  oura  "  to  to  be  enriched  with  geegrapbloal 
notea  by"  F.R.G.S.,"  and  have  no  donbtbnt  thatmanir, 
like  myaelf ,  will  tew  greatly  interested  in  tUs  fea(ui« 
of  our  valuable  paper.     I  fear  I  must  seek  out  a 
milder  climate  before  the  return  of  another  winter. 
What  I  want  from  "  F.R.G.8."to  aome  Information  ois 
the  climate  of  oar  dtSarent  Aastrsliaa  and  Atrloaa 
ooloniea,  with  the  advantages  oflbred  by  each  tea 
paraon  of  delicate  conatitutCa,  but  t  hope  as  yet  wlA- 
out  disease.    Atsame  time  a  tew  facta  as  to  fne  social 
and  commerctol  state  of  the  ooVmlea  brought  under 
notice  will  be  highly  eateemed?    I  may  meatloa  I  caa 
carry  with  me  a  moderate  amoaat  ot  aavilaL— Mao- 

HATA. 

^792.]-SBPABATmQ  CBALK  FBOH  WATBR. 
—Can  any  reader  of  tbe  Eroldh  Mbchabic  give  m» 
tbe  construction  ot  Dr.  CJask's  apparatus  for  separating 
chalk  from  ordinary  pump  water;  aad  wltether  each 
appamtuaean  be  sdapied  far  private  hoaaea?  Yba 
water  filtered  through  tbe  chalk  hilto  of  Kent  give  a 
proportion  ot  ISoz.  I7gr.  ot  carbenate  ti  lime  In  eola- 
tion to  the  gallon,  thus  impairiag  the  qaalky  of  tlio 
water  both  tor  eleanaiag  and  iufusing  pnrposss.  J. 
Gbatliro,  U.D. 

[3793.]-COOKINQ  BT  GA&-Win  any  of  yoor 
numerous  readers  Inform  me  whether  the  meat  cootetl 
In  a  gas  stove  (say  roasted)  to  eonaidsred  aa  wholaseme 
and  good  aa  It  roasted  before  a  lira  or  balcad  ia  (ho 
ordinary  oven ;  also  the  best  shape  fsr  usefulness,  aad 
whether  gas  at  3b.  Sd.  per  loooft.,  or  ooala  at  JHa.  par 
ten,  is  the  most  eoommical  ?— J.  M.  D. 

[379i.]-TO  "NOBODY."— POLISHING  8TEBL.— 
I  return  my  aincare  thanka  to  "  Nobody  "  tor  hto  great 
kladneu  In  reply  log  ao  minutely  and  clearly  to  my 


A 


query  rewscUng  a  (Jenera  cylinder, 
■    "      '  "■        dingnm 


and  alao  tor  tbe  exeelleat 
accompanying  it;  I  abal)  new  ba  abla 
to  proceed  witbaot  diflleolly.  I 
should  feel  greatly  obliged  if  hawonU 
help  me  oat  of  another  dllaaima— 
pollahiog  ated.  I  use  oitotona  daat 
I'  D  and  red  stuff,  but  caoaot;  aueoeed  In 
•^  LP'  imparting  that  beautilal  black  poltob 

.,  "^     wblohtoaeeniaagaodwanh.  Any- 

thing fiat  I  attempt  la  ot  a  light  grey  colour,  and 
covered  with  minute  aeratebea.  Again,  ia  tryiar 
to  polish  pivota,  I  cannot  pranmt  rings  f»n> 
forming.  I  use  a  brass  centre,  ia  there  anytbhag 
better  than  that;  I  notice  in  balance  staffs,  (wo 
different  shapes  for  the  pivoti  A  and  S,  a» 
per  sketch.  Will  '•  Nobody  "  efve  me  hto  opiaion  which 
ho  thinka  tha  best  shape,  aad^kow  tkey  wa  made  7— 

CVLmDBB. 

[3796.]-VCLCAHIsniG  BUBBBB.-I  see  la  yoar 
issue  ef  the  2»th  Inst.,  infiirmatloB  respeeUng  the 
system  of  valoantoing  rubber,  for  which  I  was  Jnat 
about  to  wrlle,  The  above  not  being  sufflclent,  I  bog 
to  ask  a  few  more  questions.  1st.  Ia  what  stats  shall 
I  purchase  the  rubber,  and  where  can  it  be  obtained; 
also  tbe  very  loweat  price  per  poaad,  taking  a  qnantity 
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•  tt  tk*  robber,  to  be  ot  the  A  1  qnikUty  7  2nd.  I  waut 
l^patUie  TDbber  into  an  Inm  mould  prtrioua  to  ruU 
aaiilneit,  wonlda.c«aftiron  ateam  cnest  with  Ioohs 
MP  do  to  pat  the  monld  and  rubber  in  and  tlote  the 
mne  up;  it  ao,  pleaae  kaybotr  many  pounds'  preMore 
of  (team  ibonld  be  put  ia  and  for  what  length  of 
time,  as  I  want  tbe  rubber  stUI,  and  at  the  same  time 
to  atrateb  fi-eeljr  ?  Infonnatlon  will  be  thanktnllr 
Tee«l*ad  from ''  Dentist,"  or  oar  oUier  experieooeu 
friend.— X,  T. 

CSTtW.l-'PllOBLEUS.—  I.  N  T  Is  the  diameter  of  a 
eircle,  the  centra  of  irtiieh  Is  M.  Through  B,  a  fixed 
point  on  tUla  diameter,  ■  straight  line  is  dra|m  ont- 
une  dis  cliole  in  O  and  3.  It  Is  required  to  proTe 
tliat 


II.  In 

a 
t«n.i  — 


UOLt TUO,  taa.^TMS  =  oonstuit. 
a  •pherical  triangle  prove  that 
t  tb.  (B  —  C)  i     sin.  (C  —  A) 

-  ^^.— ^~—  .f  taa^s  —  ■     4-  tan.! 

*  tin.  B,  sin.  C  2    (in.  0,  sin.  A. 

e     sin.  (A  —  B) 

S     da.  A  sin  B 

» 
UT.  Solve  n»  —  1  »  X  + O 

:o8 

where 

m  =  04  +  c»  —  oS  W— <U  et— >Mei, 
and 

n  =  4  f(2<H  — W  — <!^(24«  — «— c>)(2o(— ai  — 6«)j 

IV.  Find  the  eqnatlou  whose  roots  are  tbe  ilSerenees 
of  the  roots  of 

pxi+  9xi+rx-|->  =  O. 
T.  If  two  diagonals  of  a  spherical  quadrilateral  be 
qnaibants,  prove  that  the  third  la  also ;  and  state  the 
well-kaown  tlieorem  of  which  this  Is  the  reclprooaL— 
Bbadbs. 

rSTW.Ir-'TELBSUOPB  STAHD.— I  am  undCT  great 
obUgatlon  to  "F.RJLa"  for  his  admirable  letters  on 
the  telceeope,  also  tu  "  Hlpparchua  "  (p.  505.  Vol.  X.), 
and  to  Ifr.  Parklu  (p.  BOi,  YoL  X),  for  their  letters ; 
bat  I  want  a  Uttle  more  detailed  information  about  the 
conatmctloD  of  a  good  stand  for  a  retraetor.  Will  one 
of  the  gentlemen  sbove  referred  to  oMioe  ma.  "  Hlp- 
parehus "  refers  to  the  Varies  stand— what  Is  it  like? 
He  also  mentions  "  the  simple  apparatus  for  moricg 
the  teleaeope  In  right  ascension,"  recommended  by 
I<ord  Rosis  wliere  can  I  And  a  description  or  Ulasti»- 
tions  of  this  7  I  have  a  stand  of  the  ordinary  ooa- 
(tnKtIaB,  bat  want  some  means  of  getting  a  slow, 
(lead/  moUod,  both  for  finding  and  iblTowing  stars  7— 
Tmiotf. 

C3?9a>-TDBE  FOR  0m.  TBLE8COPB.— Will  any 
of  yoar  oonespondents  who  have  monntad  speenla, 
inform  me  what  thlckuass  of  sheet  Irou  it  is  neeessary 
to  use  for  the  tube  of  a  Obi.  telescope  of  0  or  7f u  foeosf 
-C.  8.  G. 

[37W.]— BRASS  COINS.— Caa  any  of  my  brother 
readers  Inform  me  what  ooln  tbis  Is,  of  which  I  send 
a  drawing  half  iixe  7   U  waa  found  by  me  at  Dalkey, 


eo.  Dublin,  near  a  Danifh  eastla.  I  ebserved  one 
nearty  tbeaameinone.  of  the  reeent  nambera  of  the 
KsGUSB  Kbcbaiiic.  Made  of  brass  and  very  thin.— 
fi*  ft.  K 

(Uoai-PBOTCaaAPHT.— Caaaoy  of  your  sub- 
acrlbera  iaiormm^  if  a  good  vignette  earte-de-viaile* 
«aa  be  taken  in  a  inom  with  an  ordinary  window, 
about  41t.  wide,  and  facing  the  north  ;  if  so,  what  ap- 
paratus would  be  best  lor  the  purpose  7— Wonu>-BC 
.av  Abtot. 

[3S0L)-I.ET1£B  ESCAPEMENT.— Allow  me  to 
thank  "  Nobody"  lor  his  instruction  for  Geneva  cylln- 
<ler;  would  he  now  kindly  give  me  plain  iastiootions  to 
plant  a  lever  ssoapament.  In  converting  or  new  work, 
proper  dimensions,  Ac.  7— Gbaccbos. 

tSSOLJ-ro  "SIGICA."— I  beg  to  ttiank  "Sigma" 
tor  his  kind  answer  to  my  query  (gilding  battery),  but 
would  be  give  me  plain  initruetlons,  quantities,  Ac, 
bow  to  work  ray  battery  saccesstuUf,  how  to  suspend 
the  sulphate,  Ac.  7  I  don't  think  be  nuderstoeU  quite 
the  kind  of  battery  I  have.  First  la  a  copper  call.  In- 
side that  stands  a  porous  Wedgewood  pot,  then  sns- 
pended  by  a  cross  piece  of  wood  In  that,  tbe  zinc  pole, 
•et  screw,  Aa.,  faateaed  la  the  pole.— Oxa  in  xFoa 
btiLi;. 

CSaco.]— PBrUBOSES.— Can  any  of  your  g  ardenlng 
^orrespaadeDta  tell  me  bow  to  etaaoge  (he-  ooloarof 
primioaes7— J.  D.  Uona/m. 

n804.}-WATCH  CLEANING.-WouH  any  o«n»- 
apondeat  oblige  by  teltlog  on  wbo  does  not  know,  bow 
to  lake  to  pieeee,  clean,  and  put  together  analn,  one 
JL' 'no»  oW  watches ;  also  a  Ibt  of  the  tools  required  7 
Tbis  qaery  appeared  about  a  month  ago,  but  1  have 
•sen  no  aniwer  to  it.  A  paper  how  to  doctor  disabled 
watoliea,  like  the  one  we  had  unolooks,  would  be  very 
osefol.— J.  D.  MoROAK. 

(sSQS.J-SEDNBS-a— laratroaMedwItllaTeTy  red 
taeej^eapadally  while  in  a  hot  room,  and  It  bums  vrry 
.innch,  if  any  kind  reader  of  our  jeuraal  would  name 
♦he  eanae,  or  if  there  is-  any  remedy  for  it,  would 
STcatly  oblige  7  I  take  scarcely  any  malt  liquors  or 
sptrlta— Roooi. 

g*C«.]-POLI8HDfO  FACETED  GOLD  CHAINS. 
— Would  any  of  onr  Btrmlogham  or  London  readers 
oay  liow  tbe  pollsMng  is  dunei  sueliaa  the  secret  liuk 
pattsrn  chain ;  tbesanareaare  socqaal,  like  the  aqaarea 
or  thedluaondi  I  think  it  is  done  witli  a  revolvln;; 
i>tOD«,  but  what  kind  of  a  stone  I  am  uuable  to  say  I— 
T.  G. 


rsso?.]- PAINTING  STONES  IN  JKWKLriKKV. 
What  inelbod  In  used  In  giving  tfaiit  brilUant  colour  to 
pule  at''>TicH  to  make  them  a  de<^p  toloar  ;  there  is  some 
kind  of  paint  used  besides  tin  (oil  ?— T.  G. 

[3S0S.]^T0  "SHaiEX."— Has  "Seaex"  seen  my 
snggeatlona  for  attainiiig  an  increaaed    amount    of 

flower  from  an  ordinary  four-anncd  turbine,  snltod  to 
ow  water  falls,  illustrated  in  the  latter  part  of  the 
late  Penny  JfeeAanic  /  WiU  he  bekind  enough  togire 
a  calculation  of  tbe  power  attainable  by  It,  as  de- 
scribed ;  aud  what  power  he  finds  attainable  from  a 
current  of  200  cubic  fectper  minute  by  it,  fall  7ft., 
diameter  of  table  l^Ct.  7  What  I  mean  by  no  pitnanre, 
la  no  pead  head  of  water  required,  bat  a  sufficient 
amount  that  may  flow  from  a  conduit  or  rivolet. — J 
C.  Sbewam. 

raSOS.] -MODERATOR  LAMPS— ADDLBPATED 
NONSENSE.— Can  yoa  or  any  of  your  oorrespondaau 
give  me  the  address  of  a  manufacturer  of  modeiaior 
ramps7  I  eaagratnlate  you  and  my  fellow  subscribers 
on  the  sterling  merits  of  your  mainciiie.  If  I  might 
suggest  one.improvemeat,  it  would  be  the  consignment 
to  the  waste  paper  basket  of  the  letters  of  those 
gentlemen  who,  too  laay  or  too  oonoeited  tostody  what 
thejr  talk  about,  have  the  assuraoee  to  ask  us  to  Join 
with  tbem  in  dissent  from  Newtou,  HersoheL  and  a 
few  others  of  similar  oalibm,  and  inpiODonnolng  thorn 
cheats  and  swindlers.  It  is  not  fair  to  coll  upon  a>  to 
expose  their  addlepatad  noneense.  In  order  to  dlaeoss 
the  matter  with  sneh  smattacera,  one  must  first  teach 
them  the  sciences  on  which  the  sabjeot  depends,  of 
which  tbey  are  sublimely  Igaocont,  aad  next  a  ItlUe 
modesty,  a  qnality  with  which  they  are  less  ao- 
qualnted  still.- F-  H.  M. 

C38I0.]-PATTERN  OF  OTLINDBB,  *c.— I  sbould 
be  very  much  obliged  if  any  pattam-maksr  would 
oblige  me  with  a  skatA  and  how  to  make  a  pattern 
for  astaara  eagla*  cylinder,  wUoh,  no  doubt,  would  be 
serviceable  to  many  leaders,  and  how  the  piece  of 
girder  is  madn  mentioned  in  the  Whltworth  seholar- 
sbip.— Amatbub. 

[3811.]— 001  ACini.—Oan  any  brother  reader  tell 
me  what  tbe  medicinal  properites  are  of  the  gulacnm 
plant,  and  whether  infuaisg  or  distilling  is  tbe  beat 
wav  to  obtain  all  the  medlaoal  propertlee  of  herba ; 
and  how  much  water  Is  u>ed  per  ox.  of  herba,  ao  that 
a  wineglass  fall  can  be  takea  three  times  a  day.— Fox. 

r3812.]-CONDKN8ING  ENGINE. -Can  any  reader 
Inform  ma  whv  all  condenalog  engines  moke  ancb  ao 
unpleaaant  noise  upon  finish  of  up-atroke  of  air-pump, 
and  a  remedy  for  It.— A  Vebt  Old  Sdb8cbiber. 

[WiS.h-CiBAN  CASTINGS.— Will  any  reader 
suggest  a  plan  to  get  clean  caatinga,  free  tfom 
sullage  and  airholes,  whlidi  look  very  bud'  after  being 
cleaned  up  and  polished,  and  which  ia  a  greai  aonoyi- 
ance  to  one  who  wants  his  work  10  look  welL— A  Taat 
Old  SoBeCBiBBB. 

i::i8Il^^]-MEND0ZA  PULLEY.-I  would  feel  very 
much  obliged  If  any  of  your  readers  could  give  a 
sketch  and  particulars  of  the  manner  of  coBitruotlug 
and  working  a  kind  of  pulley  naed  in  the  Jenny  mole 
in  ninnlng.  It  is  for  driving  the  spindles  sa  they 
wind  on  the  thread,  and  has  a  double  or  rather  a 
continuoas  groove  tor  a  band,  tbe  object  being  pro- 
bably to  give  more  bite  on  a  small  diameter,  ft  was 
called  (If  not  still  tnaie)  a  Mendnca  pulley.— J.  B., 
Bath. 

[3815.)-PASTENIN&  BHSRT  TO  LEATHER.— 
Could  any  reader  Inform  me  how  to  make  emery  atick 
into  leather  to  go  round  two  pulleys  at  a  good  speed  7 
I  have  tried  glue  and  white  lead  paint,  bat  both  wear 
off  very  soon.— A.  T. 

[3S10.3-PRB8SINO  I.ADLE8  OR  SHOVELS 
INTO  SB  APE.— Could  any  of  yoar  numeroaa  readera 
Inform  me  if  there  is  any  machine  la  uae  for  preaelng 
ladlea  or  iborel  plates  Into  ah«p&  It  lis  could  favour 
me  with  a  sketch,  I  ahaU  feel  greatly  obliged.— 
Shovel  PtATEit. 

[3817.]— STEAMfNO  WOOD.— Will  any  reader  of 
tbe  Ekolisr  MicaARic  give  me  tbe  practical  way  so 
aieam  wood  for  bending;  how  long  to  be  out  down 
before  it  la  ateamad ;  and  how  long  attar  before  it  hi 
St  to  uae?  Tbe  wood  will  be  aab,  elm,  and  oak.— 
W.  B. 

B818.J-TO  "SIGMA."- Will  "Sigma"  please  say 
if  he  considers  a  quart  cell  of  his  battery  to  be  equal 
In  power,  quantity,  aud  ceostanoy  to  a  Hrhromate  or 
Bunseu's  of  tbe  same  size,  and  also  If  he  thiukt  each  a 
battery  capable  of  eaeittogaB  Intensity  coll?— W. 
Babbeb. 

ISSIO.]— CHEAP  GAS.— Can  any  reader  tell  me  of  a 
plan  for  lightening  my  gas  bills  (which  often  come 
very  heavy  to  myself  and  a  widowed  mother)  by  (for 
instance)  causing  tbe  gas  to  pass  through  a  reoervoir 
filled  with  seme  hydrocarbon  on  Its  way  troa  tbe 
meter,  and  (bus  causing  an  Increase  of  light  wiib  less 
gas  7  Aiir  Information  given  In  tbis  Journal  relative 
to  Increasing  the  light  of  oar  London  gas,  at  the  same 
time  (if  possible)  reducing  the  cost,  wonU,  I  am  aure, 
prove  aooeptable  to  hundreds  of  its  readers.— Cheap 
Gas. 

l3820.]-AQUATIC  BOTAKY.-What  aquaticplaaU 
of  an  interesting  character  are  suitable  for  a  glass 
basin  ICIn.  diameter,  to  be  placed  la  centre  of  room  7  1 

— OCEOLA. 

[SSSl.l-WHBKL-ClITTINO.-'rO  "  J.  H.  P."-Onr 
kind  uid  prucUcal  oorrcspanpeut,  "J.  K.  P.,"  Vol. 
XI.,  page  lU,  informs  us  that  hie  haa  been  cutting 
some  Bieel  wheels  |tn4  pitch,  ^n.  deep,  and  tlirough 
cast  steel  {In.  thick.  Will  he  have  the  kindness  to 
give  us  a  sketch  of  the  teeth,  for  I  have  not  seen  any 

12 
that  would  work  well  whose  depth  was  above  —  of 

15 
Si 
•the    pitch— vis.,    —  oatslde  the  pitch  Uoe,  aud  6| 

within  the  pitch  line  (that  would  bel,  the  working 

depth  — of  |ln.     I  tbiok  he  would  not  clear  well  at 

IS 
the  poluts  of  the  tooth,  being  so  very  deep.— J.  K.  Ebo- 
LAin>. 

[3S2a.]-FORCH  POMP  FOB  BOILER— What 
would  be  tbe  size  of  a  force  pump  to  supply  txe  boiler 


of  an  engine  with  a  cylinder  S^ln.  diameter  and  iih. 
stroke,  the  water  to  come  from  above  ?  I  should  like 
to  see  a  print  of  one  as  timple  as  passible,  the  print 
In  No.  267  being  too  cempllcated  and  not  safflalently 
explained  to  my  unprofeaslonsil  ayesr— A  Odbbssby 
Amatel'b. 

[3»il}-SLOT  CDTTING—To  "J.  K.  P."— Two 
weeks  ago  a  alot-catting  tool  was  abown  In  "our' 
Journal."^  Several  amateurs,  luolading  myself,  conld 
not  nndersund  tbe  ahape  of  the  tool  and  cutting 
edgoa,  and  we  ahould  eatoem  it  a  favour  if  "J,  K.  P." 
would  give  another  illastratlon  if  it  Is  for  the  hitho. 
I  give  the  result  of  my  attempt  at  slot-outting  lo  the 
Istho.  Having  a  Jin.  American  twist  drill,  vrith'lin. 
of  the  fluted  part  only  left.  1  eased  off  the  back 
along  the  two  flutes,  and  sharpened  edges  to  cut, 
drilled  a  ^In.  bole  through  strap  iron  ^in.  thick, 
entered  the  altered  drill,  fixed  Iron  tn  tool  holder  of 
slide  rest  (laths  Sin.  centre),  and  with  a  speed 
ordinarily  Hsedfor  cutting  wrought  Iron,  out  a  slot 
by  feeding  up  to  the  cutter  at  the  rate  of  lln.  in.  6 
minutes.  There  may  be  nothing  new  In  this  to 
"J.  K.  P.,"  but  numerous  amtaeura  will  doahtleas 
ghtdly  avail  themaelvea  of  this  idan  unless  a  better 
can  oe  sbown.  Tbe  drill  I  think  orlgtnaUy  eon  Is., 
and  tbe  alteration  mu  be  made  In  lu  mluutea.— J.  F. 

[382i.]— GOVERNORS^  Will  any  reader  soy  what 
is  the  greatest  variaUoD  of  speed  allowed  by  the  best 
steam  engine    gov«moi)  and    give    description    of 
governor.    I  presume  there  must  be  an  increase  of 
speed  before  the  governor  san  act,  and  speed  then 
rise  in  proportion  to  the  work  thrown  oil  the  engine- 
If,  when   die  engine  carries  its  full  eomplemeni,  a 
aliaft  mns  at  tlw  rate  of  (0  revolntions  per  minute, 
how  many  revelatlous  per  minute  wlU  the  said  sUatt 
be  allowed  to  make  If  mbre  than  half  the  comple- 
ment be  thrown  off?  alsoean  the  principle  be  applied  , 
to  govern  water  wheels.— Expxctaht. 

r88i$.]-FROU  "  llO1^HBRWO0D  "  TO  "JOHAN 
NKS— 1  am  veryson^  that  the  reply  to  Johaaaes  should 
have  been  lost  on  its  way  to  your  offloe ;  bat  if  ha  will 
have  tbe  klndnea  to  inform  me  how  he  is  pinesdliig 
with  his  gas  works,  and  what  Information  he  now 
requites  respecting  the,  X  will  endeavour  to  set  him 

right— ROTBEBWOOD . 

[Rotherwood's  reply  refenvd  to  above,  did  not  reoeh 
US,  which  we  regrst  for  the  sake  of  Johannes.- Ed. 
E.M.] 

[3*86.]— THE  TELESCOPE.  -  Will  "F.H.A.8." 
kindly  give  me  a  descriptioa  of  a  pancrattc  eyepiece 
and  tuoe,  and  how  it  ia  fitted  to  a  Newtonian  reflector. 
Also,  If  the  lenses  of  tbe  Ramsden  eyepiece  are  the 
same  diameter  ?—E.  M.  B. 

[8827.1-NITRATK  OF  SILVER  8TAIN8.-HOW 
oan  I  ellectaaliy  remove  nitrate  of  silver,  and  stains  of 
developers  from  deal  floors,  Ac.  7  I  have  tried  cya- 
nide ol  potassium,  but  it  only  takea  up  the  newest 
spots.— Old  Scbdb. 

[a8»}— KID  BOOTS,— Oonld  oay  kind  reader  give 
ma  a  good  raaalpt  for  presenring  the  new  aad  soft 
appearaneeof  ladies'  kid  boou,  as  most  of  the  recipes 
have  the  effect  of  making  tbe  kid  bard.— Old  Sobdb. 

[3829.]- SOLDERING.— How  can  I' solder  metal 
ftot  to  cylinder  bottom,  whicli  are  of  cast  Iron,  so  aa- 
tbey  win  hold  flm;  and  what  must  I  use  for  It  when 
tbe  cyliader  gets  heated  by  working ;  will  it  effect  the 
soldering  7— TBoB.  Sraiirata,  Jd». 

t3830.]-WIRE  COVEEING.-Tho  wire  covering 
machines  hitherto  illustrated  do  not  suit  my  purpo&o. 
Will  aay  reader  give  a  design  for  one  tor  covering  fine 
copper  wire  with  cotton.  The  machines  given  in  back 
numbers  do  not,  moreover,  provide  for  drawing  oil  the 
wire  when  coveted  In  a  regular  and  even  mannor.— 
Pom  PET, 

rsSSl.J-PLANT  FOR  STARCH  AND  CORN 
FLOOll  MANUFACTURE— Can  any  of  your  readers 
give  me  particnlara  of  tbe  machinery  or  plant  usul  In 
the  manufaeturo  of  the  best  quallly  of  utaroli,  com 
flour,  arables,  and  malzena  foods,  with  deacripiion  of 
the  proc(>R8es,or  refer  me  to  auy  work  treating  ou  ihe 
subject.— HoTSfc  R. 

[3883.}-BUBNlSBINO  7LATX.-4!aa  any  corre- 
spondent give  me  insuncUoas  f»r  bumlehliig  sltvor 
spoons  andforks  that  an  badly  seratehed,  and  deeorlbe 
the  tool  te  be  used  ?—0>  H. 

[8833.]— TO  "BO  ATBUILDBR."— I  shonld  begreatly 
obligea  to  "  Boatbullder "  If  he  would  send  me  a 
drawing,  say  about  lln.  to  the  foot  scale,  as  I  am  one 
who coutemplates" attempting  this  pretty  art?"— J. 
F.  O^BttiBir. 

[3884.]— DUMB  BELLS.- Will  some  reader  kindly 
tell  me  of  a  good  rellablu  book  on  dumb  bells  and 
Indian  clubs.  State  nubliaber'a  hame  aad  price  ?  Aa 
anawer  will  oblige— an  Apprektice. 

[3836.]— CLEANING  COINS.- Can  any  feUow-aub- 
Bcrlber  inform  me  how  to  dean  old  coins  so  as  to 
discover  their  inacriptlons,  &c. — J.  Nash. 

[3830  ]-SCREW  ruoPELLEB,— WIU  some  brother 
reader  Madly  tell  me  the  aborieat  and  best  method  lor 
ealcalatliig  tbe  pitch  of  a  aorew  propeller  7  Perhaps 
M,r.  T.  Brown  will  kindly  assist.— T.  J.  O'a 

ra8S7.]-TO  " ADEPT.'— I  am  much  obUged  to 
"Adept"  for  his  answer  to  my  query.  I  am  Just 
finishing  my  aonnd-board  and  wlnd-ohost,  so  oonhl 
not  make  the  clmogo  be  advocatea.  I  shall  therefore 
have  to  rely  upon  my  pedal  organ  for  baas,  f  prhapi 
he  would  give  me  an  Idea  as  to  what  pipes  I  should 
use,  what  scale,  and  wtaether  metal  or  wood?  Would 
It  be  an  Improvement  if  I  inserted  a  viola  dl  gamba 
or  faautbuy  In  plaeeof  the  I'Ah  aud  IJth 7— Geo.  H. 

LlTTLB. 


Numismatists  are  reminded  by  tbe  Aihenamm, 
to  be  quick  in  securing  rpeciioens  of  the  Itouniaiu 
colnnee,  iHcause  the  I'orto  haa  protested  atiaiost  it  as 
b«lQf?  in  defiance  of  the  finnan  of  tuveatlture,  bearing, 
aa  it  does,  only  the  eSlgy  ol  the  I'rinae  without  any 
recognition  of  the  suzerainty  of  tbe  Porte. 

A  son  of  money  aubecribed  in  Germany  for-pre- 
seutatlnn  to  llaroii  Liebitt  bos,  by  liis  request,  been 
(Icvoied  to  tbe  fonndatlou  of  a  prize,  to  be  called,  t'le 
Lleble  .Mediil,  nuil  to  be  given  from  time  to  time  for 
scientific  luresiigatioin  in  suhjccta  oonaeeted  with 
agrleultu-c. 
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ANSWERS  TO  COfil^SPOOENTS. 

'.*  All  eommanleaCloiu  ahoald  be  tddrexnd  to  the 
Editob  at  the  Bwolish  Uechahic.  31.  Tarlstoek- 
nrett,  CoTeac  Gtu-deo,  W.C. 


ADVEaTHEBS'  TEST[MONIE^. 

«H,— In  aniwer  to  ray  adreitiwraant  in  Imt  week'»  Me- 
cn*sic,  I  receired  repUM  from  Loudon,  Stockton -on-Tan 
Ireland,  and  Scotland,  and  in  Ins  than  a  wnk  obttined  what 
I  required.  GEoaaB  Bui.ii. 

Clinton-cottage,  Chorch-terraoo,  Leamington. 

Wt  wish  our  adrertiiement  eolaiged,  as  we  are  eneoonged 
hj  the  sncceia  we  hi'e  met  with  throat h  joar  col  unas. 

Orhe  BKoa,  Blgia  Works,  Wolverhampton. 


ETrx  foIlAwiag  areinitials,  kc.,  of  letters  (a  hand  up  to  Friday 
moming,  Uajt  M,  nnacknowledged  elsewhere  :— 
H.  Rtephenson,  M.  A.  H.,  W.  B.,  Tijnorsnms,  Veritas,  Pater- 
niilias,  J.  D.  Fresenios,  Tim  Bobbin,  Jaondice,  W.  ft.  C. 
CaptSelwjn,  Letts,  Son  &Co..  Orme  Bros.,  J.  H.,  K.  W 
T.,  T.  M.  a,  Ashworth  Bros.,  E.  S.  fBumley),  G.  W.  A 
Steersman,    C.     H.    W.    B.,     Scorpio,     Anti-Bgyptian.' 

A.  Tolhausen,  Cotton  Clerk,  J.  M ^  B.  F.  OrW.  B. 

H.    v.,    1.    M.,     Old     SniMcriber,    W.     H,    Thorpe. 

B.  H.  R.,  J.  BloomfleW,  0.  P.  Q.,  J,  H.  D.,  Painter 
T.  J.  <yc.,  P.  W.,  O.  S,  J.  E.  P.,  Rer.  C.  H..  Edwin  Baker, 
Ker.  J.  P.,  Henry  Peclier,  R.  K.  P..  W.  T.  D.,  J.  E.  P  J 
n.  and  Son,  S.  T.,  P.  C.  V..  B.  S.,  J.  E.  L.  B..  A.  S..  K.a! 
Proctor,  J.  Jebb,  J.  and  G..  B.  Bomside,  J.  T.  W.,  W 
NicholM,  Dr.  Z.,  T.  R.,  S.,  J.  B.  1).  W.  K.,  W.  TU.,1.  E" 
Phillips,  A.  Gray,  T.  W.  W.,  John  Dntton,  H.  W.  Henfrey, 
E.  J.  Jonn,  John  Taylor,  (letter  forwarded),  T.*  A.,  T.  N., 
L.  and  Co.,  G.  8.  and  0..  John  nejwoodj  D.  Her- 
mann, 8.  C.  and  Sons,  N.  S.  Heineken. 


HzHXAifif.— Refer  to  the  page  quoted. 
SaH  MoUDT.— Apostage  aump  will  not  do. 
SnAKKsionK,— We  know  of  none.    Some  good  information 
,         was  tiren   by  a  practical  man    in  our  .lut  Volume;    see 
Index, 
T.  H.  S.— See  re<<nt  back  nnmbera. 
A.  SoLoxoH.— Directions  have  appeared  in  back  numbers 

for  making  inks  of  all  cobnrs. 
W«.  Batet. — We  do  not  favour  private  eotnratuiicatioos. 
Can  you  not  make  year  directions  plain  to  "  Little  Char- 
ley "  by  means  of  a  sketch  ?     Then  all  will  bencAt,  and 
not  he  alone. 
J.  P.  SuIth.— Consnlt  the  first  elementa>7  engineering  book 

.  you  can  pick  up. 
Aqcahsulatok  uye  he   hu  invented   an    arrangement 
whereby  he   can  walk  on  tlie  water   without  the  nse  of 
balancing  polu,    inflated   bags,  aw.,    and   he  vajts  an 
enterprising  person  with  money  to  insure  its  immediate  in- 
troduction.   He  must  advertise. 
J-  L.--Yonr  letter,  in   fact,  was  so  badly  written   that  we 
'    could  not  make  head  or  tail  of  it,    and   hence  its  non- 
appearance. 
£%t;atoua£.— Tour  letter  contains  nothing  new.    We  hare 
given  enough  apace  to  the  suhlect  by  inserting  Mr.  Beard- 
sley's  letters. 
J.  ,11.  Jasc!).— In  due  time. 

0.  H.  S.— We  hare  a  partiality  for  the  arts  of  neaee,  hence 
the  delay  in  publishing  orticin  on  war  vusels.  Besides, 
as  a  rule,  wg  have  more  rnpect  for  facta  than  notions,  and 
particularly  in  mattera  relating  to  vessels  of  war.  We 
edited  for  some  years  the  Mtclianic'i  Magiuitu,  which  at 
the  time  devoted  much  of  its  space  to  gunnery  and  war 
vessels.  In  fact,  we  took  the  management  of  that  publica- 
tion, when  Mr.  K.  J.  Reed  lelt  it  to  become  Chief  Constructor 
of  the  Navy.  The  numlier  of  prqecta  saggested  for  build- 
ing and  improving  iron  and  iron-clad  ships  wu  nmazing— 
projects  whicbare  now  sleeping  in  oblivion.  Let  it  not  be 
supposed  we  eschew  notions  when  they  may  relate  to  war. 
But  as  our  space  is  limited,  and  the  deraands  on  it  are 
numerous,  wo  prefer  verification  to  speculation. 
W.  Momais  says  he  enn  endorse  the  statement  of  "  P.R.A8.," 
on  page  li>9,  that  "there  appnrs  to  be  a  recent 
fashion  with  people  who  have  nothing  else  to  give  to  offer 
prizn."  He  says  he  wu  suillcienUy  lucky  on  a  raeent 
occaaion,  to  win  a  prise,  bnt  by  some  means  or  other  it 
never  came  to  hand,  though  he  hu  writteu  several  letters 
about  it.  He,  however,  consoles  himself  with  the  thought 
that  if  it  came  to  hand,  it  would  not,  in  all  probability,  be 
worth  the  carriage  or  hottseroom. 
Edwako  .MAL.BON. — Our  former  decision  must  be  adhered 
to  with  regard  to  your  letter,  simply  because  it  is  best  for 
all  parties.  We  cannot  reply  to  your  first  query.  With 
regard  to  the  stone-breaker,  you  would  have  to  be  careful 
that  you  did  not  add  anytliing  contained  iu  bis  speciAcatiou. 
6.   Edwaeds.— The  drawings   and   description  not   good 

enough, 
J.  B.  T^As  you  eipected.    "  The  Editor's  capacious  wute 
basket  has  swallowed  up  your  letter."    One  Beardsley  at  a 
time  is  enough. 
K.  B.  Sauu— The  reason  was  that  we  eonld  not  evtn  read 
your  signature.    Names  and  addresses  should  at  all  etenu 
be  readable.     But  some  of  us  are  so  familiar  with  our 
writing,  and  particularly  with  our  own  signatures,  that  we 
fancy  others  must  be  also.    This  is  aniiitiUe. 
L.  ¥.  u  a  letter  suggests  that  "  a  mode  of  propulsion  for  the 
velocipede  might  be  applied  after  the  principle  of  the  oar, 
bnt  with  the  fulcrum  differently  situated,  the  free  end 
having  a  purchase  on  the  ground.    A  method  of  guidance 
may  be  made  by  the  feet,  and  other  means."    Suppoee  it 
would  act,  what  on  earth  would  be  gained  7 
W.  T.,  Delta,  ahd  T.  Savase.— No  stamps  enclosed. 
K.  r.  !l.— A  good  suggestion.    Thanks. 
Ttt^BT.— It  IS  somewhat  beyond  our  province  to  point  out  or 

to  recommend  any  particular  manufacturer's  goods. 
J.  R-  T.— The  insertion  of  your  letter  would  only  advertise 
the  journal,  which  has  for  months  been  trving  in  vain  to  get 
a  circulation.     It  is  well  known  to  be  a  aignal  failure,  and 
we  are  not  going  to  assist  it  by  holding  a  controversy  whtcli 
it  is  so  desinius  to  provoke  ^  besides,  we  believe"  J.  R.  T.  " 
is  too  magnanimous  to  strike  a  man  when  he  is  down. 
Q.  YosKt.— your  writing  on  one  side  of  the  paper  is  sufficienL 
It  Is  well-to  put  the  number  and  the  utle  of  the  query 
,  nuwercd.    Thank*. 


-We  cannot  give  taore  apace  to  the  sub- 


J.  tl.  TWITCIIELt. 

Ject. 

The  •'  Sixpenny  Sale  Column"  is  the  only  place  in  which  cin 
appear  qnenes  sent  hy  Joseph  Tavlor.  Photo,  M.A.,  Oxford. 
i  ,7".  ?;  ^y  '■''7'  *  ""»"  Moolder,  Amateur  (Welsh 
booksy,  J.  ^ash  (second  query).  Colour. 

JuvKpntK  had  belter  consult  a  good  optician.  We  can  hardly 
trouble  •■  F.R.AS."  with  many  of  such  queries  ;  they  take 
up  time  which  is  vahuible  to  him  and  our  readers. 

Jakes  Listoh.— We  hare  no  space  for  pniblenu  of  the  kind 
you  send. 

MECaANic  —See  back  numbers. 

^- ^-  ^•~''''  ""J  "uueli  fear  no  such  scheme  will  ever  bo 
found  practicable.  Looking  at  the  site  and  power  required 
to  move  the  spring  of  an  ordinary  barrel  organ,  wo  cannot 
bnt  remain  incredulous. 

Daviel  Keat.— See  pp.  Zlfl.  MO,  476,  Vol.  X. 

A  New  SBnecEiBEE.— Buv  the  indein. 

PoHrET.-Ynur  second  Utter  wariuU  theappeanaee  of  t  he 
query;  inserted  accordingly. 

bTiTCHEE.-- Practical  Man'  will  doabtlen  deal  with  the 
subject  in  due  ooune. 

T.  DiOHEr.— See  replv  to  "  K  O.F." 

Chaeles  Noyes.— "  Pen  Pollet"  is  either  uable  or  nnwil- 
J>  r"."?'''  "'  I"  """W  not  hare  neglected  the  query, 
which  has  now  been  uked  three  timn. 

Erolise  MEcnAsic. -We  cannot  ask  for  directions  to 
enable  you  to  manufacture  a  patented  article. 

UrsiLoif.— We  have  the  numbers;  they  were  sent  to  vou 
last  w«k  addressed  Mr.  R  B.  inne.  which  appeared  to  be 
your  name  from  your  signature.  Perhaps  they  may  be 
lying  at  your  post  offlce. 

rALSTAF/.— A  good  serin  of  articin  on  painting  and  deco- 
ration is  at  present  appearing  in  the  BmLDiNo  News. 
Inqmra  of  F.  J.  Cox,  who  advertim  in  ourpagn. 

Tbahdul.— If  you  turn  to  page  14S,  voa  will  see  that  ano- 
ther querist  hu  anticipated  you  by  asking  "fortunatns" 
the  same  quntion.  llis  reply  is  not  yet  to  hand,  and  yon 
had  better  watch  for  it  than  write  gmmbliog  letters  without 


i!»o  T.  BUia,  Coatbridge,  Improvemants  In  tnraa»i    abiI 

Dollars 
IS  5-5*'''J?'""2?"'I''»''««  Bwehamferlnaand  n.inlttliic 
.V?"  nl."*"!-  ."•*  Woriroj,  apparatus  for  SDlnnlngwwl  a^ 
other  tlhrea  Into  yarn  ■ 

cu'S!m'^i,s''o°r';t'S."r.Y,Sf;i?frSSn''"'""'""  "  «•"»"• 

tliMi£.7!i55-kMSi"""-  »""*>•  J"»-  K«>«.«on.^..- 

..i?*!.^.    P'"-*K  ^••'■■i"^*  SoathwArk.  %  noir  ortoi- 
proved  pips  wrench  «■  *™ 

5.~'5rk7in''w*a"£,l!-  '»"*'"•""•  "'«  -««  ".  «'.r^ 

IM  J.  Tester.  Hurst  Orsen,  Snsssx,  munlaenr  for  euttlni 
laff  and  other  vecetabi- -"*«-^-"'»-  Bi**jn« 

ItW  D.  Walker, Tilth. I 


ehaff  and  other  vegetable  substaaMs 

1MB  D.  Walker,  I^etth.  apparatus  Ut  preventing  or  rediifFln  ■ 
the  produotlon  of  smoke  In  rurnaeea  •tji«. 


Verteiloqdisu  (P.  Msnheerman).— A  nataral  gift,  only  to 

be  improved,  and  not  acquired,  by  nraciice. 
Aech-Dedid.— We  know  of  nous,  and  surely  with  our  bsek 

numbers  you  cannot  want  any. 
A  MoKATSHiaa  Mah.— Thanks.    Next  week. 
Thoxas  1.  O'Cohnoe  (Wexford).— Many  thaofci. 


THE  ENOLISB  MBCBAXIC  LIFE-BOAT 
FUND 

Subscriptions  to  be  forwarded  to  the  Editob,  at  the  office, 
Tavistock-street,  Covent-gardea,  W.C. 

Amoant  prevlnsly  acknowledged     £179  14 

F.  Wutherhogg ..        o    I 

Sam  Hundy .03 

J.  C.  Shewan  (3rd  dona  tion) 0    1 

New  Subscriber o    0 

English  .Uechunic        0    0 

E.  U.B 0    1 

£180    1 


THE  nrVENTOR. 


IV  obedlenoe  to  the  sngswtlons  of  a  number  of  readers,  we 
hafe  decided  on  appropriating  a  portion  of  onr  apace  to  a  oon- 
densad  list  or  patenu  as  nearly  as  possible  up  to  the  date  of 
our  issue. 


APPUOATIONH   FOR  bKTTBR'   PATBNT  OUBING   TBB 
WBBK  ENUINO  MaY  g,  1S70. 

.  •??  ^:.,??''''y'  Alblon-ro«d,  Daiston.  and  H.  Br  owns 
textile  rabrln  for  book  covers 

IMI  P.  J.  Uvsey.  Uanohester,  maehlnerr  for  prlnMnEUpon 
spools  used  for  holuiua  thread  and  like  materlala.— A  eummu- 
nioatlon 

1101  J.  A.  Fmalla.  Tarbort.  Argrll.  and  J.  T.  Bnslie,  North 
Bhiails,  apparatus  for  uning,  rorcma,  or  aondoeting  liqulda, 

""'  a ■  Belmnnt.  Homlbrd,  apparatns  for  enltivating  Und 
1IS4  T.    Bmdburr.   ahrewitiury,  and  J.    Bamrord,    Ifan- 

ehester.  communleatLnii  between   passengers,   guard,  and 

enalne  driver 
IJss  J.  Ormarod,  Whalv-brtdgs,  Chnter.  hwma 
!t«  8.  rwflor.  ttirrauigham,  rack  pullers  for  the  eorda  of 

eriii.loiv  bUinl* 
1 3117  E.  1'.  North,  nirmlngham,  supports  lor  sapportlng  and 

ijrl*  rt .  II.  i-rcc^  mid  W.  B.  lAugdon,  Southampton,  work- 
Init  rnliKiiy  sisTiriii  -.       . 

liW  J.  ■ni.Hi.fir.  rt  r'elerabnruh,  apparatus  for  preventing 
rslLwny  carrlftvM  r4i4iiilii|^  off  the  Una 

uru  .1  H,  i:iiict.  u.  Ohauoery-lane.  ImprovemanU  In  trao- 
tlon  ana  ^>c«^in^LLrti  g.iiginfls.— A  commnnioatloa 

1171  J.Uiij.O.  J.liiiy.andP.  8.  auy,!loulh-screet,PlnBburT, 


1800  It.  T.  Klrkpatrlok,  Bruaaala.  Improved  mode  of  nr.>4n*- 
Ine  nxjaen  ns  *^ 

IJM  «f.  Thompson.  So.  s.  Cloak-lane,  Lonion.  apnaratni 
Ibr  reoordlna  eleccrls  taleantph  signals  •wi-mj^ 

i.'Zbi.-°pu."nS;i,;~*'*^  •"*  '• "°'"""''  '"'""'•"i.Brt 

Ia03  a.  H.  Maenalr,    No.  1.  PrluM  nonsort-plaea.   L«it^ 

ImprovamsnU  In  the  permanent  war  of  rallwajs  — •"■, 

Un>  T.  Don,  HadhUl,  Impruremeats  hi  ubtataluT  and  ai<(>(T- 

."&b'iSV*pJ'- ""'•"**•  "*  "•  """'•  »^  »*"- 

sii'i'!i?.lfdiSl?""'  ""**•"••'''•  '"Prored  dotln-plpe  r.,1  a„-t 
sh'.^.'a^d'^otCiSSili"*  •""•"••■"""«  •'  """■"'vrin, 

u'.r^^.Tniror.-tiis?,!;:^!,,*"*'  »"••'•  '■»p«"'««»^u 

t«0»J.  Ninon  and  J,   WinMrbotham.   Shefllsld.    lmgr«r«« 
niMhinsry  for  piercing  and  drtuing  tanga  and  scales  fur  tauii. 
xnives  anfl  toras 
rnuhi  ^'   ^''''°"*'''    Aocrington.  Improrementa  In    tiitnt 

isii  &.  Waare.  Neweastle-undar-Lrrae,  apparatns  for  va- 
oel'lngand  trsatlnaaswsiis  —  mr    la 

A.'P'eton-w'thln-Wldnes,  Improvements  In   the  manuiaacnrw 

lais  w.  H.  Lake.  Southampton-huHnlnes.  London,  an  la- 
'"ST?*."^'!!"' *"»*""'>•■-*  «'~">nnl«itlon 
.J?lt^.  ^-  f'^'."'  *•  I'luoolnVlun-nelds.  Impravemsas.  ik 
the  treatment  or  sewage  ..«••  iw 

.0^;  of^tiUrAVd'SfKiSTrSr  '^'""■""'•■'-  -^-^o- 

b,i'.i'i»S„?^i^;i.''  '■'"'^-^•"•■^  ^'^■'-.  •  ba-n  farth, 
1SI7  D.  Brown.  Itelfaat.  machlnerT  for  drsitiaT  dai.  bmiff.  ant 

other  ansloxouamUCTtall  i  »»».  araip,  aav 

ISM  O.  g.  PraoT,  Chalteaham,   Improremsitta   appHeabla    to 

1319  J.  Spalaht,  Bradfonl.  Improrrmmtii  la  ravhloerr  ot  ao- 
Pa,"*'"" 'or  •pinning,  twlaltnii.  and  roTlaeworttM  '  "   -v 

toJ^Aln'.'SIJlaHr*^^^'"'  '°'~"*  '"^"«  »«"»' 
ini  B.  Whilworth,  aroombrtdge.  In  Suaau,  ImpnvaoMBU  In 

""  I- ^"''^ ''^''"•''' •» '""proved  nwlle  wra!.p.r 

msn   HanLI.Sarla-atraK,  Uncola'i-laa,  aMarliii  orloekinr 
aeraw  bolta  and  anu.— A  aonannlcatkin 

1J14  J.  P«pp«r   Lake  Vllla»..  Balknap,  New  Bampiliira,  V^i. 
maohlnerv  lor  kiittloE  looped  fabiica  •--»•.. 

IJSi  H.  ItWanl.  ntllrmaotinaxhy  Oo   t)nwn.    marhln-rr  fcr.pln- 
nlDE    m  iw  IMlngflai.  hemp,  jnla,  and  olbv  lln  lu  mtataaKa 

lM^  C.  Brook.    HaddenAold,  i>u 
of  aewlng  thread 


iiuproreinaal  la  tba  luMaafacuir* 


PATBNTS  SBALBD. 

«,5  S-  ?'S"  ""'  ^  '^•'k"-.  •»  lmpn.vrf  raa  nHar 
SI17  T.  rorkliu,  apparauu  for  ploaihloe  or  i>aiava>lnT  lanj 
bolder        ''°°"*'  '  "P"^!  and  E«>»r»l  pipar,    card,    ot    t.«i 
3n3  R.  Thomas,  mlnm'  safety  lamps 
2??  f- J'<'V*"°i  Improvsmaata  in  b<tenon  for  walxhlnv 
M4I   L  Baltlnnn  0.   Battinxra,  and  T.  ITbluhaad  and   K.   W 

1^1  "•Slmwoa,  and  L.  Stranu,  arrwmmanti  (r  apparstoa  for 
wlthdrairint  bnara«ea  or  otbar  Ibgalda  from  c».k< 
"SJ  J ;  ••■  Bowaa  and  T.  It  Hortoa.  Imprommaa  w  la  alMm  e«»lnBi 


fn  tooks'ftsd  U'chM 
.proTvmtaU  1q  bro>ch-loarfiny  flrB-^rnw  with 


tgnE.  !ki^*FM>rDUfth.  brlok-maklng  m&ohlnei 

l'J74  A^  X.  I'MvH,  a,  CaancBry-Uns.  iteitm  oarriagu  for 
•oirmfin  tu""!  locitirnPHlon.— a  oommuntoatlon 

l::*  w.  w,nMi*^lTl^  Hnd  A.  Woodward,  Manetaeater,  ap- 
parftLiii  to  ha  uacd  1 1 1  oooneetlon  wiUi  retort*  fur  Uia  manu- 
(aoture  of  gas 

l«7&  G.  P.  M  Atthewa.  Orantham,  pr«paratlon  to  be  applied  to 
the  tnaldeM  of  oaaka 

IITB  W.  N.  HutoblDaon.  Welleaboume,  Devon,  ImproTemanta 
In  the  oxlmtinic  Iron  ralla  urrallwajra  aud  tramwa/*,  and  In 
the  ooiiatrucUoD  of  ralla  for  future  llnea  of  raltwara  KOd 
tramwajra 

1177  w.  O  .  UawUna  and  A.  Knovlea.  Llrerpool,  Improve- 
menia  In  reverama  gear  for  eiisliiee 

itTS  U.  Ester.  Hunloh.  Bavaria,  an  ImproTod  brake  appllo- 
able  Co  the  rolling  atock  urralltra/a 

1X79  H.  Klcaey,  Nottlngliam,  improrouata  In  vbMls  for 
oarriagea 

lUu  u.  Walker  and  J.  2*.  A.  Pflaum,  Leeds,  maehlnerr  for 
puddling 

isai  J.  Campbell,  Belfaat,  tmproTemeuta  in  drawing  flax  and 
other  flbroua  aabatAncea. 

IMS  If.  M.  Bljtb.  Morwleh,  harveatlng  maohtnea 

ins  B.  Barton,  48,  JLetdanhall-acreet,  breeoQ-Ioading  flre- 
nrma  and  oartrtdgoa  therefor 

ISU  O.  Ingram.  S7.  Mar>lebone-road,  regulating  the  lift  of 
carnage  window  a 

)3B&  J.  U.  Ulokmott.  Carllale,  mantkoture  of  gaeand  ooka 

ISM  W.  R.  Lake.  Koiithnmpton-Dmiiiiaga,  Improvemente  In 
eteun  engloea.— A  nommnuloiitioii 

litif  A.  V.Nevton.M,  Uhancery-lMie,appantaalbrel«aiil&g 
grain  and  eeeda.— A  communicatioa 

liM  i.  U.  Johnaou.  47.  Liucuin'a-tnn-flelde*  treatmeat  of 
mftlia.— A  oommunteatlQn 

13HBJ.  H.  JohnBon,47,  Llncoln*e-lan-fietd«,improrameot«ln 
aafea,  cheatfl.  bank  vaulta,  and  othar  like  tolracturea.— A 
oommonUiMtoB 


IW  V.  Wllaon,  Imi 

nu  H.  Hoohatte,  1 
Oantral  percuuion 

3961  R.  Sh«w,  tmproTemeatt  In  maehlaerj'  fnr  ont'hig  an^n. 

3M8  T.   Snow,  vi  Impivred  eolanm  for  axhiblciag  noilooi  at 
rallwa;  lUtloDi 

St7<  O.  H.  HftanKford.  Itneroreaanta  In  apparatui  for  workln?^ 
loekloir.  ami  oontralllng^  railway  nriUshea 

N74  W.  K.  0«dga.  oonpoidtloa  to  ba  uud  ai  a  ooaUng  for  pre- 
•ervlog  tueUl.—A  oommDnleaHaa 

3J73  W.  B.  Oedg«,  muhioe  for  cattliig,  ilrUUng,  and  ahaplng 
wood  and  metala.— A  conamanlcatlon 

3180    F,  Clarbonr  and  W.  E.  Taale,  ImprvremaDta  In   ninl&x 

mt  0 .  D.  Abel,  a  new  or  Improved  preceai  f erraftnlnj  and  daall  • 
Tertog  laad.~A  oommnalcailen 

moo.  Ohinj,  Impruvemeute  In  the  boU*rs  of  hot-trater 
apparatna 

M37  K.  K.MUIerand  A  R.  Herbert.  Improvemente In  pnmpa 

tM4C.O.  Abel,  ImproTempnta  In  the  meane  and  apparatua 
for  utulting  atreaina,  motive  po«ver.— A  ouoiinitnlentton 

S4I0  J.  Pleteber,  aen..  J.  Fletcher,  Jun.,  and  W.  Ptetoher.  Im- 
provementa  In  nwnar  mUle  and  otnw  maohlnas  of  the  lUe 
nature 

^  '*i?,  "-  "^^  MoParland.    a  neir  nad  Improred    oonrertlble 
doubie-oentre  rotary  engine 

Mtt  T.  Parry,  and  J.  Iloaardjr.nn  Improred  drag  or bnike 
ftppHoahla  to  wheeled  rehielea 

STlg  a.  H.  Koeokner.  and  W.  H  Northoott,  Improrementa  iu 
the  prooaas  and  method  ofdtilntegrattng  wood 

40s  J.  Thompaon,  an  Improved  aptndle  for  door-hiuidlea 

711  J.  Jearone,  Unprorementalathe  mauuAMtureofaroraur 
platoi 

1103  O.  Brakelg  Improrementa  In  obtaining  and  applying 
motive  power 

S3M  O.  Koie,  Improrementa  In  platona  for  iteiim  englnea 

8H6  Q.D.  Kdmeaton.lmprovemaataln  hammera  tobs  worked 
by  ateam  or  other  elaatle  fluid 

SWO  W.  B .  D  ibaon  and  P.  Dobion,  Improrements  la  shawU 
mvli  on  taoe  maehlnea 

8371  H.  U.  Hlnna,  Improrementa  In  letter  pillar  p<ata 

s»i  T.  A.  Dillon,  an  Improved  aafety  lamp 

3283  W,  Klohardaon,  improrementa  appiloahla  to  ralrea  of 
atenm  engine  oyllndert 

stss  H.  U.Ortereon  and  3.  M.  Kigby,  Improremeala  in  ma- 
ohlnery  for  cutting  or  dreaaing  atone 

sno  P.  Brampton,  Improrementa  In  looks 

S30S  W.  Srigtey.  a  new  or  improved  fHetlon  engine 

B8I7  B.  Baiin.  A.  Bull,  and  B.  Le  Pelletler.  improrementa  la 
spinning  looma 

3US  K.  Byk.  reflnlag  and  bleaching  partflln 

3011  W.  MoQee  and  W.  UeQee.  doubling  aiid  winding  fibrous 
materlala 

7S7  K  W.  Spenoar,  Improrementa  In  Itmekitna 

780  J.  T.  Walker,  horaeshoes 

781  W.  B.  Lake,  an  Improred  nUMMae  for  (bmring  trenefcee. 
orditohea.— A  oommnnleatlon 

SIN)  J.  H.  Juhnaon.  Improrementa  la  ertmplng  maohtnea 

85U  O.  J.  Byre,  apparatua  for  producing  uonira  iH><rer 

R70  W.  K.  l^ke.  Improrementa  In  turblae  water  rrti>3ta.~V 

ooinmiinloatlon 
973  W.  K.  Lake,  Improrementa  In  the  preparation  of  ammo- 

nlated  aulphurlo  add  for  the  mauuAusture  of  manure.— a  o*jiu  • 

D]unlo<ition 
HU  w.  K.  Lake.  ImproremenU  in  the  ralrea  of  steam  englnee. 

and  in  the  meehanlam  lor  operating  the saae.— A  oummnnioa- 

Mt  A.  Smith.  Improremeats  la  maohlnery  for  doubllaii  and 
wludlDKOottoa.  ,..«.,» 
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(_Continued  from  page  114.) 

AS  we  hare  seen  that  it  is  to  the  joint  reMarcb 
of  the  two  German  philosopher!",  Biinsen  and 
Kirchhoff,  that  we  owe  our  firot  knowledge  of  the 
chemical  constitntion  of  the  Sun,  so  it  is  to  the 
combined  investigation  of  two  eminent  English- 
men, Mr.  William  Hoggins,  F.R.S.,  and  Dr.  W. 
A.  Miller,  F.B.S.,  Siat  we  are  indebted  for  nearly 
all  that  we  know  abont  the  chemistry  of  the  stars, 
neboliB,  and  comets. 

Considering  that  onr  own  moon  and  the  planets 
merely  reflect  to  ns  the  light  of  the  Sun,  it  might, 
at  the  first  blnsh,  be  imagined  that  nothing  as  to 
their  own  ohemical  constitntion  oonld  be  learned  by 
a  spectroscopic  examination  of  them  ;  but,  remem- 
bering what  we  bare  prerlonsly  said  abont  certain 
dark  lines  which  are  very  oontpicnons  in  the  Solar 
spectrum  when  the  Sun  is  near  the  horizon,  and 
which  certainly  hare  their  origin  in  the  absorptive 
action  of  the  Earth's  atmosphere,  a  little  reflection 
will  suffice  to  show  ns  that,  if  the  Moon  or  any  of 
the  planets  possessed   a  similar  atmosphere  to 
oura,  this  would  inteaiify  the  absorption  lines  to 
an  extant  which  wonid  be  very  perceptible.    As 
far  as  the  Moon  is  ooncemed,  the  spectroscope 
only  terres  to  add  to  the  vast  mass  of  negative 
evidence  we  possess,  and  to  incretse  the  moral 
probability  almost  to  a  certainty  that  she  has  no 
appieoable  atmosphere  of  any  sort  or  description 
whatever.    An  experimental  observation  of  Mr. 
Hoggins'a,  as  beantifal  and  ingenions  as  it  was 
oonclnsive,  may  be  held  to  have  set  this  matter  at 
rest.  It  is  well  known  that  the  Moon,  in  the  course 
of  a  lunar  month,  describes  what  is,  in  effect,  a 
great  circle  in  the  Heavens.    In  doing  so,  she 
most,  of  eonrse,  pass  over  and  hide  the  infinitely 
dist  nt  stars  which  lie  in  her  path,  so  that  they 
will  disappear  at  her  advancing  limb,  and  reap- 
pear at  the  oppoeite  one  as  she  travels  on.    These 
phenomena  are  called  occultations,  and  are  familar 
to  all  who  take  the  smallest  interest  in  the  face 
oi  the  night-sky.    In  fact  we  give  a  list  every 
month,  in  oor  "  Astronomical  Notes,"  of  all  occul- 
tationi  np  to  stars  of  the  sixth  magnitude.    Now, 
sappoae  that  the  Moon  had  an  atmosphere,  we 
shonid  see  the  star  by  refraction   after  it  was 
actually  behind  the  Moon  ■  and  it  would  seem  to 
reappear  at  the  opposite  limb,  from   the  same 
canse,  before  it  had  in  reality  emerged  ;  jost  as  we 
see  the  Sun  before  it  has  really  risen,  and  after  it 
has  really  set.    Bnt  the  differently-ooloured  rays 
art  differently  refrangible— \iiB  violet  the  most, 
and  the  red  the  least  ;'so  that  if  the  Moon  had 
an  atmosphere,  the  red  end  of  the  spectrum  would 
die  out  first,  and  the  ipeotmm  wonId  fade  away 
np  to  the  violet,  which  wonId  be  the  last  to  disap- 

Ssr.  On  the  4th  of  January,  1865,  then,  Mr. 
Dggins  observed  the  occnltation  of  the  star  f 
Pisciom  with  the  spectroscope,  with  the  special 
pnipose  of  detecting  any  gradual  fading  ont  of  the 
pectmm,  should  soch  exist ;  but,  says  tbatgentle- 
aan,  I^The  advance  of  darkness  uponthespeotmm, 
since  it  ooenrred  precisely  in  the  direction  of  its 
bieadtb,  swallowed  np  the  rays  of  different  re- 
firacgibilitiea  tlironghont  the  whole  extent  of  the 
visiUe  spectrum  at  the  same  instant." 

Jnpiter,  however,  shows  lines  in  his  spectrum 
indicative  of  an  absorbing  atmosphere,  and  one 
band,  notably,  does  not  corresponi  with  any  of  the 
lines  of  absorption  in  the  terrestrial  atmosphere, 
»nd,  therefore,  is  a  sign  of  some  gas  or  vapour 
which  is  foreign  to  onr  air.  Saturn  has,  probably 
aqoeons  vapour  in  his  atmosphere  ;  and  Mars 
seems  to  have  a  gaseous  envelope  exceedingly  like 
our  own.  No  intensifioatioo  of  the  atmospheric 
lines  is  perceptible  in  Venus  at  at], 

leaving,  however,  our  own  system,  let  ns  see 
what  the  spectroscope  has  revealed  to  us  of  the 
constitution  of  those  almost  infinitely  remote 
Mies  which  8pangl°  the  dim  depths  of  spoee, 
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the  stars.  And  here  we  may  say  that  no  one  can 
ever  view  a  fixed  star  in  this  instrument  without 
the  greatest  astonishment  a*,  and  admiration  for, 
the  labours  of  those  (amongst  whom  Mr.  Huggins 
is  facile  princepi)  who  have  obtoined  such  re- 
markable results  as  those  of  which  we  are  now 
abont  to  speak  :  the  extreme  relative  faintness  of 
the  spectrnm  of  a  fixed  star  ;  the  difficulty  of 
maintaining  its  image  accurately  upon  the  slit 
of  the  spectroscope  ;  the  undulation  and  confusion 
nf  the  lines  from  the  twinkling  of  the  ohjeet 
viewed,  snd  other  noticeable  causes,  combine  to 
render  the  mere  observat  on  of  the  rpectrum  of  a 
star  an  undertaking  of  the  most  laborious  and 
difficult  nature.  What,  then,  must  we  think  of 
the  task  of  meantring  accuiately  the  position  of 
lines  in  it  ? 

In  order  that  we  may  identify  the  substances  to 
the  absorptive  action  of  whose  vapour  the  dark 
lines  in  the  spectrnm  of  any  given  star  are  refer- 
able, it  is  necessary,  as  we  have  before  explained, 
that  we  shonid  possess  the  means  of  bringing  the 
spectra  of  the  suspected  substances  into  jnxta- 
position  with  that  of  the  star  itself.  The  little 
prism  D  in  Fig.  8  supplies  ns  with  the  means  of 
doing  this,  as  it  enables  ns  to  see  at  a  glance 
whether  the  bright  lines  of  the  incandescent 
vapotir  which  we  are  producing  in  our  observa- 
tory, ooncide  with,  or  appear  to  be  prolongatio..s 
of,  the  Hark  onf  s  of  the  star  opcctmm. 

When  this  is  done,  we  shall  be  struck  with  t!ie 
diversity  which  exists  in  the  spectra  of  variotis 
stars.  Huggins  gives  a  description  of  the  spectra 
of  the  two  stars  Aldebaran  and  a  Orioois  for  the  pur- 
pose of  comparison,  and  has  made  a  marvellously 
accurate  drawing  (too  delicate  and  complicated 
for  reproduction  here)  of  tho  dark  lines  which 
they  respectively  exhibit.  In  one  thing,  however, 
they  and  other  stars  obviotisly  agree,  and  that  is 
in  their  light  yielding  a  continuous  8p:ctrum 
striped  by  dark  lines  or  bands  ;  so  that  we  can 
only  infer  that  they  are  Suns,  resembiin.'  onr  ovm 
in  having  brilliantly  white-h'.t  nuclei,  the  light 
from  which  passes  through  atmospheres  contain- 
ing absorbing  elements.  With  regard  to  the  two 
stars  which  we  have  just  specially  mentioned,  we 
maj  say  that  the  two  hydrogen  lines  C  and  F 
(Fig.  7,  p.  172)  are  present  in  the  spectrum  of 
Aldebaran,  but  absent  from  that  of  a  Orionis  ;  so 
that  we  see  that  the  atmosphere  of  Aldebaran 
does  (like  that  of  our  own  Sun)  contain  hydrogen, 
while  it  has  no  existence  in  that  of  a  Orionis. 
Fonr  lines  of  calcium,  also  a  solar  metal,  are 
present  in  both  stars,  as  is  our  old  friend  sodium; 
in  fact,  Huggins  and  Mil:er  have  detected  nine 
elements  at  least  in  Aldebaran  alone.  We  have 
just  said  that  hydrogen  is  absent  from  a  Orionis. 
So  far  as  we  know,  it  is  wanting  in  only  one  other 
star,  {3  Pegasi.  All  the  other  stars  which  have 
been  examined  contain  this  element,  which  plays 
a  part  of  such  extraordinary  importance  in  onr 
own  Sun's  atmosphere.  Sodium,  magnesium,  and 
iron  also  would  seem  to  be  present  in  a  large  pro- 
portion of  the  stars.  We  may  well  stand  appalled 
at  the  grandeur  of  the  conception  thus  realised, 
that  the  whole  of  the  visible  universe  is  knit 
together  by  the  identity  of  the  elements  of  which 
it  IS  composed ! 

The  next  question  which  Huggins  set  himself  to 
determine  was,  will  the  spectroscope  throw  any 
light  on  the  cause  of  the  diversity  of  colour  in  the 
fixed  stars  ?  and  he  ha  I  not  long  to  wait  for  an 
answer.  Commencing  with  that  brilliantly  white 
star,  Sirins,  he  found  that  the  dark  lines  of  its 
spectrum  were  equally  distributed  all  over  it ;  so 
that  rays  of  all  refranpibilities  or  colours, 
being  equably  obscured,  the  light  appeared  to 
the  eye  to  be  oolonrless.  Turning  now  to  the 
larger  component  of  that  lovely  double  star,  a 
Herculis,  he  found  its  spectrum  crossed  by  nume- 
rous dark  lines  in  the  deep  red,  green,  and  bine, 
leaving  the  yellow  and  orange  relatively  free  from 
shading ;  so  that  the  light  affected  the  eye  as  a 


bright  orange.  Carrying  on  this  some  system  e( 
research,  Huggins  ascertained  that  in  those  pairs 
of  stars  conspionons  for  the  beautiful  contracts  of 
colour  they  present,  the  same  explanation  applies 
— that  is  to  say,  that  a  star  whoee  spectrum  wag 
thickly  ruled  with  dark  lines  in  the  red,  yellow, 
and  green,  would  appear  of  a  vivid  blue,  while  a 
corresponding  shading  at  the  more  refrangible,  or 
violet  and  blue,  end  of  the  spectnmi  of  a  star 
would  cause  it  to  appear  to  the  eye  as  of  a  red 
hue.  Father  Secchi,  of  the  Observatory  of  the 
College  at  Rome,  in  his  "  Catalogo  delle  Stella  di 
cni  si  £  Dcterminalo  lo  Spettro  Luminoso,"  pub- 
lished in  1867,  divides  all  the  stars  into  three 
groups :  Firstly,  the  white  stars,  Sirius,  Vrga, 
jd,  V,  i,  (,  I,  and  I)  Urtie  Majoris,  &e.,  having  four 
well-marked  block  linee  coinciding  with  the  hy- 
drogen ones.  His  next  group  comprises  the  yellow 
stars,  such  as  Arctums,  Pollux,  a  Ceti,  onr  own 
Sun,  &c. ;  thirdly,  the  red  and  orange  stars,  a 
Herculis,  a  Orionis,  Antares,  &c.,  the  spectra  of 
which  are  cut  up  into  a  series  of  bright  and  dark 
bands,  increasing  in  intensity  towards  the  red. 
Since  then,  Secchi  has  added  a  fourth  group, 
consisting  of  small  red  stan,  whose  spectra  present 
three  bright  zones  increasing  in  intensity  towards 
the  violet. 

And  here,  before  passing  to  the  next  division 
of  onr  subject,  we  must,  parenthetically,  tell  the 
story  of  tmm  rvellous  result  of  the  application 
of  the  spectrof  oope  to  the  examination  of  an  other- 
wise unaooonntable  phenomenon  observed  in  the 
Heavens  in  the  year  1866.  On  the  night  of  May 
the  12tb  in  that  year,  an  Irish  gentlemau,  Mr.  John 
Birmingham,  of  Tuam,  saw  a  perfectly  new  star, 
which  he  described  as  "  very  brilliant,  of  about 
the  second  mac;nitode,"  next  to  ( in  the  constella- 
tion Corona  Borealis  (joide  Vol.  X.,  p.  65).  This 
star  vras  observed  by  Mr.  Baxendell,  of  Man- 
chester, on  the  16th,  and  afterwards  by  ntmierons 
observers  in  various  parts  of  the  country.  We 
have  called  it  a  perfectly  new  star,  bnt  in  fact  it 
was  only  so  in  the  sense  of  its  appearance  as  a 
large  and  brilliant  objeot,  where  nothing  but  a  star 
of  the  9-5th  magnitude  had  previotulybeen  known 
to  exist.  It  bad  arrived  at  its  greatest  brillianoy 
per  tallum,  or  by  a  jump,  for  there  would  appear 
to  be  abundant  negative  evidence  that  it  was  not 
visible  to  the  naked  eye  prior  to  the  night  of  Mr. 
Birmingham's  discovery  of  it,  when  it  vied  with 
the  brightest  of  its  <-eighbonrs  in  lustre.  From 
the  time  that  it  was  first  seen  it  began  steadily  to 
decline  in  brightness  until  about  the  middle  of 
August,  when  it  had  diminished  nearly  to  the  10th 
magnitude.  Four  nights  after  it  was  first  detected 
by  Mr.  Birmingham,  Mr.  Huggins  and  Dr.  Miller 
examined  it  with  the  spectroscope.  Tee  results 
they  obtained  ore  so  extremely  remarkable,  that 
we  shall  give  them,  to  a  great  extent,  in  Mr. 
Hnggins's  own  words.  He  says  :  "  The  light  ef 
the  star  i*  compound,  and  has  emanated  from  two 
diSerentaonrces;  each  lightformsitsown  spectrum. 
The  principal  spectrum  is  analogous  to  the  light 
of  the  Sun.  The  portion  of  the  star's  light  repre- 
sented by  this  spectrnm  was  emitted  by  an  incan- 
descent solid  or  liquid  photosphere,  and  suffered 
partial  absorption  oy  passing  through  an  atmo- 
sphere of  vapours  existing  at  a  temperature  lower 
than  that  of  the  photosphere."  Omitting  the  de- 
scription of  this  absorptive  spectrum,  which  d^es 
not  hero  concern  ns,  we  proceed  to  quote  Mr.  H.'a 
account  of  the  other  :  "  The  second  spectrum, 
which  in  the  instrument  appe&rs  to  be  superposed 
upon  the  one  already  described,  consists  of  five 
bright  Uttet,  This  order  of  spectrum  shows  that 
the  light  by  which  it  was  formed  was  emitted  in 
the  shape  of  ^a*."  It  only  remains  now  to  say 
that  these  bright  lines  coincided  with  those  of  the 
spectrnm  of  hydrogen  ;  and  the  reader,  if  he  hare 
thoroughly  comprehended  what  we  have  said  «a 
pp.  146  and  127,  will  be  able  to  draw  for  himself  the 
true  inference  from  these  appearances.  It  is  simple 
this,  that  we  were  looking  at  some  indden  and 
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stopendons  conflagratinn  of  hydrogen  gas — in 
plain  English,  tbat  the  ttar  totw  on  fire !  A 
spectaole  such  as  this  saggesU  the  refleotion  that 
an  anatogons  catastrophe,  albeit  very  improbable, 
is  by  no  means  impossible  with  onr  own  Snn.  We 
hare  prcvionsly  seen  how  abundant  hydrogen  is 
CD  his  surface,  and  how  the  maiTelloos  rad  pro- 
minenoes,  always  risibla  during  a  solar  eclipse, 
are  coinpoaed  ci  it,  so  that  ihe  material  for  eom- 
bastion  is  present  in  enormons  quantities.  Of 
the  nature  of  the  agency  requisite  to  set  np  sttffl- 
ciently  energetic  action  we  know  literally  nothing, 
and  it  would  be  merely  idletospeonlatenponit;  bat 
of  the  result  of  such  a  convalsion  there  gan  be  no 
doubt  whatever.  The  intensity  of  the  Sun's  rays 
would  be  increased  some  eight  hundredfold,  and 
onr  own  globe,  and  every^iing  on  it,  would  be 
instantly  dissipated  in  the  form  of  vapour.  It 
may  be  wortb  while  to  add,  that  Secchi  has 
obserred  bright  bands  ra  the  spectra  of  mora  than 
one  minute  star,  though  without  determining 
their  position  ;  so  that  we  are  unable  to  say 
whether  they  indicate  a  similar  condition  of 
things  to  that  which  obtained  in  the  star  in  Corona 
or  not,  but  that  the  spectrum  of  7  Cassopein 
(Vol.  X.,  Map,  p.  25)  certainly  resembles  that  of 
T  CoroQCD,  the  star  of  which  we  have  been  speat- 
Ing,  to  a  very  considerable  extent, 

fTo  be  eonoluded.) 


ELECTEICTTY— ITS   THEORY,   SOURCES, 

AND  APPLICATION. 

Br  J.  T.  Spbaoub.* 

{Continued  from  page  196.) 

mThe  fluid  surrounding  the  zinc  may 
•  be  the  usual  acid,  or  where  great 
action  is  not  needed,  common  salt,  or  sal 
ammoniac,  and  other  substances  are  used, 
or  for  telegraphic  purposes,  pure  water  j  in 
these  cases  the  zinc  need  not  be  amalgamated, 
which  has  this  advantage,  that  any  copper  reduced 
on  it  does  not  combine,  bnt  causes  less  local  action, 
and  is  more  easily  remoTed.  For  purposes  of 
comparison,  I  made  a  cell  of  this  Mad  fitted  with 
plates  2in.  by  1,  and  Jin.  apart,  as  before.  Charged 
with  add  this  gave  32°,  with  sal  ammoniac  30", 
with  common  salt  27",  and;other.[salte,  such  as 
sulphate  of  soda  and  nitrate  of  sods,  were  still 
still  less  effectiTe.  It  will  be  noticed  that  these 
figures  are  much  lower  than  some  of  the  prcTious 
forms,  bnt  it  would  be  erroneous  to  suppose  that 
this  signifies  less  force ;  the  Daniell's  cell  has  a 
higher  force  than  the  Smee  at  its  best,  bnt  it  has 
a  much  higher  internal  resistanoe  of  one  kind  to 
orercome — viz.,  the  porous  division ;  this,  with  the 
Smee  form,  with  the  plates  on  oppo«lte  sides  of 
the  division,  reduced  it  from  50«  to  85".  But 
when  different  batteries  are  doing  actual  work, 
the  result  is  that  the  power  of  the  Smee  is  reduced 
in  much  greater  degree  than  that  of  the  Daniell, 
while  the  latter  oontinnes  to  act  steadily.  This 
is  exemplified  by  the  following  comparison  of  a 
good  working  Daniell's  cell,  which,  at  its  utmost 
work,  only  gave  oO",  with  my  powerful  cell  giving 
81°,  with  different  resistances  interpo«ed  : — 

Units  12  3  4 
DanielieO  27  20  13  11 
Mine     81  33  21  U  11 

It  must  be  understood  that  the  actual  variation 
is  much  greater  than  these  Sgnres,  as  it  is  in  the 
ratio  of  their  tangents.  -I  have  prepared,  at  great 
ccMt  of  time  and  labour,  a  complete  table,  wbioh 
win  be  appended  to  the  paper  on  Galvanometers, 
and  will  give  the  readers  of  the  SjroLiaH 
MBCHAmo  a  more  complete  conception  of  this 
and  of  the  teachings  of  galvanometers  than  has 
been  furnished  in  any  work  hitherto  published  ; 
at  present  I  need  only  say  that  50  has  a  value  of 
68,  while  27  is  29,  a  difi^erence  of  89,  or  66  per  cent, 
while  81  and  88  represent  862,  and  37adiffer8noe 
of  826,  or  89  per  cent.,  caused  by  the  first  unit  of 
mistance.  ''j™  .  ^^ 

126.  I  believe  the  flat  form  to  be  the  most  conve- 
nient, bnt  when  cylinders  are, used,  it  is  doubtful 
which  wav  is  best  to  arrange  them— as  described 
and  usually  made,  or  with  the  copper  inside.  The 
latter  has  the  advantage  of  giving  a  larger  area 
«f  diffusion  to  the  leakage  of  capper  salt,  while  it 
i»  not  necessary  to  use  a  cylinder  of  zinc,  for  1  or 
2  rods  or  slips  will  furnish  all  the  necessary  force, 

♦"Blgma." 


as  the  copper  surf  ace  is  so  much  diminished  ;  thus 
one  cell  vrul  not  give  off  so  much  current  on  short 
circuit  as  in  the  csual  form,  but  this  is  not  of 
much  consequence.  Fig.  39  shows  a  cell  arranged 
in  this  manner  with  a  reservoir  of  crystals  in  a 
flask,  as  there  is  no  capacity  for  it  in  the  cell. 
The  flask  is  closed  with  a  perforated  cork,  fitted 
with  a  glass  tube,  which  dips  below  the  surface  of 
liquid  in  the  cell,  and  keeps  up  the  supply  on  the 
principle  of  the  bird  fountain.  Such  a  cell,  pro- 
vided with  two  or  three  wire  ganse  cylinders,  be- 
tween the  zinc  and  the  porous  jar,  would  pro- 
bably furnish  a  constant  current  for  a  prolonged 
period ;  this  is  called  the  Meidinger  celL  There 
are  many  other  modifications  of  the  Daniell, 
vaunted  by  their  makers,  bnt  there  are  only  two 
calling  for  any  remarks,  beoause  they  are  fre- 
quently mentioned. 

12c.  The  Hinotto  has  been  much  lauded;  it 
consists  of  a  jar,  at  the  bottom  of  which  is  a 
copper  plate,  fitted  with  a  wire,  this  is  covered 
with  an  inch  of  crushed  sulphate  of  copper,  and 
this  again  with  a  layer  of  silver  sand,  which  is  to 
act  as  the  porous,  division.  My  own  experience 
with  it  is  that  it  has  all  the  evils  of  the  ordinary 
form,  and  few  of  its  advantages ;  the  copper  Rada 
its  vray  to  the  zinc  very  soon,  while  the  resistance 
is  so  great  that  there  is  little  power  to  spare  ;  a 
full-sized  one,  with  a  plate  ^iiu.  diameter,  only 
gave  15'  and  13°  after  two  days,  during  which  it 
had  done  no  work,  but  by  which  time  there  was  a 
great  deal  of  copper  on  the  sine.  I  have  tried 
several  modifications,  bnt  all  with  the  same 
result. 

127.  Boulay'b  cell,  is  another  attempt  to 
overcome  the  evils  of  the  DanieU.  It  is  very 
peculiarly  constructed,  the  porous  jar  being 
double,  and  containing  both  metals  as  cylinders, 
separated  by  paper  and  by  crystals  of  common 
salt  ground  up  with  equal  bulk  of  flour  of  sulphur 
surrounding  the  zinc,  and  equal  bulks  of  sulphate 
of  copper  and  nitrate  of  potash  around  the 
copper  ;  the  cell,  thus  tightly  packed,  is  placed  in 
a  jar  containing  crystals  of  copper  sulphate  and 
water.  The  patentee  claims  great  advantages  for 
this  cell,  stating  that  the  sulphur  has  a  peculiar 
property  by  which,  though  itself  unacted  on,  it 
prevents  the  passage  of  the  copper  salt  to  the 
zinc,  and  that  the  addition  of  the  nitrate  of 
potash  greatly  adds  to  the  electro-motive  force. 
It  has,  no  doubt,  good  properties,  and  once  set  up 
gives  no  further  trouble,  and  is,  I  understand, 
about  to  be  largely  employed  by  the  Government 
in  the  telegraphic  department. 

I  found  its  action  much  stronger  than  I  ex- 
pected at  first,  aa  one  cell  gave  37",  rising  in  two 
hours  to  55.  It  was  then  set  aside  for  a  week, 
doing  no  work,  after  which  it  gave  25",  falliag  to 
20,  and  I  find  that  it  remains  with  a  power  of 
about  20  to  16,  so  that  it  is  very  useful  for  experi- 
mental purposes,  and  would,  no  doubt,  remam  a 
long  wfaile  in  action  with  bells  and  alarms  for 
domestic  use,  and  require  no  attention.  On  the 
other  hand  when  exhausted  it  would  be  trouble- 
some to  re-chacge. 

128.  The  theory  of  the  action  of  the  sulphate 
of  copper  cell  is  easily  explained  as  an  extension 
of  that  shown  in  Fig.  36,  p.  75.  If  we  imagine 
the  porous  partition  in  the  middle  and  the  two 
right  band  molecules  to  be  sulphate  of  copper. 


cell,  with  an  addition  for  excess  of  local  atSBoa 
varying  in  each  ease,  and  the  extra  cost  belongii^ 
to  each  special  form  ;  in  the  Daniell,  this  H  tke 
sulphate  of  copper,  worth  about  6d.  per  pound, 
but  as  it  yields  one-fourth  its  weight  of  OOfqier  as 
a  residue,  the  price  may  fairly  be  set  at  3d.  Using 
for  convenience  and  intelligibility  tb«  poond  ia 
all  cases,  multiplied  by  the  equivalent  weight 
and  dividing  by  7000,  the  number  of  grains  ins 
pound,  we  get  the  cost  on  the  scale  of  grsa 
equivalents,  wbioh  is  that  I  shall  adopt,  th«  uiis 
of  quantity  or  total  currant  being  one  eqnivalea 

of  any  metal  deposited  or  water  decomposed  : 

Sulphuric  acid  equivalent    49 

II  local  action,  say  5  per  cent.       3f 

„         l^tunconsumed  one-fifth...       £4 


671b.  at  IJd.  =  71d.  -^  7000  = 

Zinc  equivalent 32-6 

„    impurities 2-4 

„    load  action  6  p.  cent    2- 


67 

•0101 


87 


•0370 
•0471 


371b.  at  7d.  =  259d.  —  7000  = 
Cost  of  each  single  cell 

The  data  I  gave  in  last  paper,  based  on  tin 
working  of  one  pint  of  acid,  brings  the  cost  oit 
■0427  of  a  penny,  being  under  l-20th  of  a  pemy 
per  unit  of  work.  The  extra  cost  of  the  Daniei 
will  be : — 

Extra  local  action,  at  least  S  per  o, '0024 

Copper  sulphate,  equivalent  125 

Loss  by  leakage,  &c 1 

136. 


1261b.  at  3d.  =  378d.  -j-  7000  = 


•0540 


Extra  cost  of  Daniell .0554 

Normal  cost    „ •0471 

Total  cost  per  unit -1085 

The  cost  would,  of  course,  be  leM  if   salt  were 
used,  both  by  its  less  cost,  and  by  dinsiiAAe&  local 
action,  and  it  must  bo  remembered  also,  thattiMte 
figures  only  supply  one  element  of  the  oaleub^oa 
in  which  the  electro-motive  force  and  the   nature 
of  the  work  to  be  done  each  contribute  their 
elements  before  any  accurate  oonolosion  oan  be 
come  to. 

CTo  he  eentiHuetl.J 


H,S04,  H^04, 
SO<U„    SO<H 


OuSO„CuSOS 
80*Cn,  SO'Cn 


Zn80<,HjS0«,  HjS04,CuS04Cu 


We  have— 

o 

polarised     K 
breaking  np 

The  last  line  shows  us  that  what  occurs  is  that  an 
atom  of  zinc  is  taken  up  and  one  of  copper  dis- 
placed, that  the  source  of  the  force  is  simply  the 
difference  of  affinity  of  sulphuric  radical  for  zinc 
and  copper  ;  the  force  yielded  is  equivalent  to 
the  heat  zinc  would  give  while  precipitating 
copper  from  its  snlpbate,  and  is  really  the  differ- 
ence between  the  internal  force  necessary  to  the 
existence  of  sulphate  of  copper,  and  that  bound 
or  latest  in  sulphate  of  zinc.  It  is  probable, 
however,  that  it  is  only  at  the  last  molecule  that 
copper  sulphate  forms  part  of  the  circuit  if  there 
is  free  acid  present,  but  that  does  not  affect  this 
principle,  which  seta  the  action  before  us  far 
more  comprehensibly  than  the  idea  that  water, 
or  even  acid  is  decomposed,  and  completes  the 
circuit,  while  the  nascent  hydrogen  merely  reduces 
the  copper  chemically. 

129.  I  have  dwelt  thus  folly  on  this  form,  be- 
cause of  its  impoi'tance,  both  practical  and  theo- 
retical, and  it  only  remains  now  to  show  the  cost 
of  its  working ;  this  will  be  the  same  as  the  simple 


AITOIEKT  COINS.— m. 
Bt  Hnmr  W.   HxinuT. 

CQmtimud  f*'om  page  197  .J 
'I^TE  will  now  give  a  tew  partioulars  concem- 

'  V  ing  tile  Imperial  Roman  series.  They 
commence  with  Augustus,  Bmpeior  (Mm  27  B.C. 
to  A.D.  14. 

The  copper  and  brass  imperial  coins  are  ex- 
tremely numerous,  and  of  great  interest.  The 
usual  divisions  of  them — which  are  purely  arbi- 
trary—are into  large,  middle,  and  imaU,  or  1st, 
2nd,  and  3rd  brass  coins.  The  large  brass  Is 
perhaps  the  tettertiue ;  the  second  brass,  when 
of  hrcut,  is  the  dupondiu*,  and  when  of  cofpir, 
the  «f .  "  In  the  reign  of  Fkilip  we  find  a  coin 
tmther  larger  than  the  usual  third  braes,  called 
the  Pkilippui  aretu,  and  in  the  time  of  Oallie- 
nus,  although  the  tettertii  and  dupondii  cease 
altogether  as  a  regular  series,  there  are  small 
eoins  of  brass,  which  we  may  suppose  to  repre- 
sent the  ae.  In  the  reign  of  Dio<detian  a  new 
coin  of  copper  appeared,  termed  the/otti».  This 
and  a  smaller  coin  (the  asiarivi),  both  of  which 
gradually  decrease  in  size,  oontinne  till  the  reign 
of  Honorius."  (Madden.) 

Copper  or  brass  medallions  Were  made  of  a 
larger  size  than  the  first  brass  coins.  They  were 
not  struck  for  oirculatiop  as  money,  but  probably 
served  the  same  purpose  as  our  modern  medals. 

A  complete  series  of  Roman  large  brass  is  very 
costly.  The  superior  size  of  these  pieces,  and  the 
beauty  and  interest  of  their  reverses,  combine  to 
make  them  of  great  value.  With  OaUienus,  A-d. 
268,  they  terminate.  Among  the  scarce  and  in- 
teresting types  are  the  following  : — One  of  Livia 
with  her  bust,  aad  itua.  avovsta  acNSTBrx 
OBBia.    This  latter  title  was  conferred  on  her  by 
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the  Seaate.  Cotas  of  Drusna,  commemorating  hia 
conquest  of  the  G^ermani,  hence  oUed  asBUA- 
XIC73,  One  of  Clsudiiu,  with  marie  a  tri- 
umphal arch,  and  de  BBiTAXins,  relating  to  his 
triamphi  in  Britain.  Another  of  Vespasian, 
bearing  a  female  figure  of  J.udsi,  seated  weeping 
under  a  palm  tree ;  inscription,  ivDAs/t.  oapta 
raferring  to  the  conquest  of  Judies  and  destruc- 
tion of  Jerusalem,  a.d.  70.  Others  of  Titus, 
similar,  and  eommemorating  the  same  erent*. 
One  of  Trajan  smiting  a  Daclan  foe.  Others  with 
fine  portraits  of  Antoninus  Pins, Marcus  Aurelins, 
the  two  Faustinas.  The  famona  medallina  of 
Commodos  with  bbitania.  The  tiot  bbit.  of 
Gete,&c. 

JJI..5. 


The  engraring  No.  5  repreeente  the  rererae  of 
a  large  brass  coin  of  Antoninns  Pins,  beaiing  a 
seated  figure  oE  Britannia.  The  reader  inteireitod 
in  these  coins  should  procure  Akerman's  "  Coins 
of  the  Bomana  relating  to  Britain." 

The  second  or  middle  brass  coins  are  also  very 
numerons,  and  often  have  similar  t/pes  to  the 
large  brass.  The  third  or  small  brass,  however, 
are  those  of  the  most  frequent  occurrence. 
Among  the  csmmonest  are  those  of  Frobas — of 
which  sereral  thousand  varietiet  have  bMO  found 
— Oonstantine,  and  his  sons.  With  the  small 
copper  are  classed  plated  ooini,  and  pieces  of 
muced  copper  or  tin,  washed  with  silver,  called 
hillon. 

The  sUver  Imperial  coins  consist  of  denarii  and 
quinarii,  generally  smaller  than  the  Consular 
coins  of  the  same  denominations.  The  reduction 
from  84  te  96  to  the  pound  is  supposed  to  have 
been  made  bj  Nero.  This  latter  standard  would 
make  the  full  weight  about  62  grains  troy.  "  In 
the  reign  of  Oaiacalla  (a.d.  211—217)  a  silver 
coin  of  a  larger  size  appeared,  called  '  Argontens 
Antoninianus,'  having  always  the  radiate  head 
of  an  emperor,  as  Apollo,  or  that  of  an  empress, 
as  Diana.  There  were  sixty  struck  to  the  pound  : 
the  coin  was  always  of  base  silver  ;  and,  in  the 
reign  of  Volnsian  (a.d.  251 — 25i),  the  standard 
beMme  extremely  base,  and  the  metal  was  either 
copper  or  tdn,  both  covered  with  a  wash  of  silver. 
In  the  reign  of  Diocletian  (A.D.  28t — 305)  good 
silver  reappears,  and  is  found  to  the  end  of  the 
empire.  The  coins  were  still  of  two  sizes,  probably 
the  '  argenteus'  and  the  '  denarius.'  The  prin- 
cip.tl  silver  coin  of  Constantine  the  Oreat  (a.i>. 
306 — 337)  was  the  ceiUentionalis,  which  is  most 
likely  the  silver  coin,  which  weighs  a  little  less 
than  fif^  grains :  when  it  was  first  issued  is  not 
certain.''    (Madden.) 

The  series  of  Imperial  silver  is  by  far  the 
cheapest  and  most  easily  obtained,  besides  being 
extremely  interesting  from  its  great  variety,  curi- 
osity, and  beautj'.  The  types  are  so  numerous 
that  we  find  it  impossible  to  name  the  most  in- 
teresting ones.  In  the  words  of  Pinkerton, 
"  They  contain  figures  of  deities,  at  whole  length, 
with  their  attributes  and  symbols  ;  public  build- 
ings and  diversions  ;  allegorioal  z^resentations  ; 
caremonies,  civil  and  religions ;  historical  and 
private  events ;  figures  of  anoient  statues ;  plants, 
animals,  and  other  subjects  of  natural  history  ; 
aooiCBtmagistiaeies,  with  their  iusigoia ;  in  short, 
almost  every  obisct  of  natore  or  aH." 

The  one  vhica  we  have  selected  for  illustration 
is* silver  dlnarinsof  Tiberius  Onssr,  Emperor 
from  AJ>.  14  to  aj>.  87.  It  is  oaUed  the  tribuU 
moMejf,  being  one  of  the  identical  ooins  spoken  of 
in  Matthew,  chap.  xxii.  "  But  Jesns  perceived 
their  wiokedaess,  and  said,  Why  tempt  ye  me,  ye 
hypocrites  ?  Show  me  the  tribute  money.  And 
they  brought  unto  him  a  penny  [litetally,  a  de- 
narius]. And  he  saith  unto  them,  Whose  is  this 
image  and  superscription  P  They  say  nnto  him, 
CsBsar's."  The  coin  has,  obeeree,  the  bust  of  Ti- 
berius Cssar.  Inscription :  xi.  osaui.  Dm.  at». 
».  ATorarra ;  showing  the  name  Cesar  at  lull 


length.     Jtever»e,  a  female  figure  seated.    poirrrP. 
UAXtU.     See  the  engraving,  No.  4. 

The  gold  Imperial  coinage  consists  chiefiy  of 
the  aureut,  but  there  are  apparently  double- 
anrei  and  holf-aurei,  and  other  divisions,  all  of 
fluctuating  weights.  Augustus  struck  40  anrei  to 
the  pound,  Nero  45,  Caracalla  50,  and  Gallienus 
still  more.  Diocletian  made  60  out  of  a  pound, 
and  Oonstantine  the  Great  issued  a  new  coin,  the 
tolidut,  instead  of  the  aureus.  The  solidns  was 
coined  at  the  rata  of  72  to  the  pound  until  the 
termination  of  the  Empire.  In  si2e  and  type  the 
Burei  are  vaij  similar  to  the  denarii,  many  types 
being  the  Sams  in  silver  and  gold. 


W«  aagMT*  (No.  6)  an  avMus  of  Tttns,  Em- 
per<»  from  ^.d.  79  to  a  jj.  81.     Obwrtt,  lanreated 

bust.        OCP.    TirVS.   CABS.    TBSFASIAN.   AVO.    P.M. 

Jiftene,  a  dolphin  twined  round  an  anchor.  TB. 
P.  ri.  IMP.  XY.  COS.  vin.  p.  p.  Weight  113  grains. 
<*old  and  silver  medallions  of  laine  size  were 
struck,  probably  for  the  same  purposes  as  the 
copper  ones. 

Thaabbrevisitions  of  soms  of  the  titles,  etc.,  are 
as  foUow  :— 
M£V).  CVS.,  ^AUi^  Curnlis. 
AED.  PL.,  JEdilis  Elebis. 
AVO.,  Augustus. 
AVGO.,  Two  Angnsti. 
AVOaO.,  Three  Angusti. 

C,  OAE.,  orCAE3.,  Cffisar. 
CAESS.,  Cffisares. 
CEN.,  Censor 

COS.,  Consul :  OOSa,  Consules. 

D.,  Divtts. 

DAa,  Dacious. 

DBS.  or  DE3IO.  ;  Deaignatns. 

D.  F.,  Difi  FUius. 

Did.  PERP.,  Dictator  Perpetnus. 
DIV.,  Divus. 
D.  N.,  Dominas  Noster. 
f.,  Filins  or  Felix. 
FEL.,  Felix. 
FL.,  Flavins. 
OBRM.,  Oermanicus. 
IMP.,  Imperator  ;  I MPP.,  Imperatores. 
III.  VIB.,  Triumvir. 
OB.  C.  S.,  Ob  Civis  Servatos. 
P.  F.,  Pius  Felix. 

P.M.  or  POXr.  MAX ,  Pontifex  Maiimus. 
P.  P.,  Pater  Patriie. 
PBGC,  Proconsul. 
PROP.,  Propnator. 
S.  C,  Senatus  Consolto. 
S.  P.  Q.  B.,  Senatus  Populusqne  Bomanus. 
TI.,  Tiberius. 

TB.  P.  or  TBIB.  POT.,  Tribunitia  Potestate  j 
havingTribunitian  power. 
TOT.,  Votis.,  &o.,  &c. 

{To  be  continued) 


THE    SCENERY    AND    GEOLOGICAL 
STRUCTURE  OP  A  COUNTBY.  • 

THE  subject  I  have  chosen  is  to  some  extent 
ns<v  to  many,  and  1  think  it  promises  to  bring 
with  it  a  new  s;>nrce  of  intellectual  pleasure  to 
ns,  in  that  it  may  be  made  a  source  of  agreeablo 
mental  exercise.    lean  say,  from  my   own    ex- 

fierienoe,  that  it  has  enabled  me  to  pass  many  a 
ong  and  tedious  rsiUray  journey  mnoh  more 
pleasantly  than  I  coald  have  parsed  it  had  I  been 
ignorant  of  the  simple  tmtbs  I  am  about  to  place 
before  you.  We  know  that  tastes  and  pursuits  of 
this  sort  are  powerful  engines  of  enlightmeat  and 
truth  ;  and  that  they  tend  very  muoh  to  keep  ns 
ont  of  that  mischief  which,  the  prophet  tells  us,  is 
always  ready  lor  idle  hands  into.  Tlie  necessary 
knowledge  for  this  recreation  lies  within  the  reach 
of  every  one.  It  is  not  like  going  into  the  full 
study  of  Geology — that  takes  a  lifetime.  This 
pleasant  application  of  science  reqnires  little  more 
tbnn  a  godl  u»e  of  the  eyes,  and  plain,  homely, 
common  sense. 
The  delight  in  natural  scenery  and  the  power 

*  A  lecture  delivered  at  St.  Geore^o's  Hall,  by  A.  H. 
Grezit,  Eoq..  U.A.,  Cambridge,  F.O,S.  (of  her  Ma- 
iesty's  Geologteal  Surveys),  Uarcb  20,  I87l>. 


of  appreciating  its  beauty  is  o<ie  of  gradual  growth 
in  the  human  mind  ;  and  I  think  it    is  a  product 
of  comparatively  recent  date.    If  we  look  at  the 
great  poets  of  antiqnity,  we  find  what  appears  to 
us  a  surprising  deticiency  on  this  head.    I  do  not 
mean  to  say  that  these  writers  have  not  given  ns 
many  accurate  and  exquisitely  expressed  descrip- 
tion of  what  they  saw  around  them ;    but   I   do 
think  that  we  tall  to  ilud  that  feeling  of  joy,  and 
that  delight  in  pure,  natural,  beauty  for  its  own 
sake  which  every    modem    ivriter  of    cultivated 
mind  shows,  whether  he  intends  it  or  not.    I  mast 
preface  my  lecture  with  some  slight    attempt  to 
prove  this  point.    I    suppose,  for  instance,    that 
Mount  Etna  is  one  of  the  loveliest  objects  in  the 
world.     Sir  Charles  Lyell,    describing  it  from  a 
purely  scientific  point  of  view,  could  not  resist  the 
impnlae  of  paying  a  passing  tribute  to  the  charms 
of  its  scenery.  Pindar,  by  a  few  well^ohosen  epi- 
thets, brings  before  ns  every  feature  of  the  scene 
the  snowy  cap,  the  belt  of  dark-leaved  vegetation 
below,  and  the   startling  phenomena  of  voloanic 
action.      All  this  he  evidently    saw,   and  he  de- 
scribed it  in  a  manner  which  cannot  be  surpassed ; 
but  I  do  not  think  that  he  experienced  the  same 
delight  that  a  modem  writer  or    traveller  would 
have  felt,  had  he  been  gazing  on  so    beautiful  a 
conntry.    The  contrastappears  to  be  very  curious. 
We  have  a  scientifio  man  going  ont  of  his  way,  as 
it  were,  to  speak  of  it  with    enthusiasm,  and  we 
have  a  poet  entirely  omitting  to  give  such  expres- 
sion to  his  description.      The  solution   of  this  is 
that  the  one  had,  and  the  other  had  not,  this  sense 
of  the  beautiful.    Then,  again,    there   is  another 
famous  passage  in  which  Virgil  describes  his  own 
fatherland,  Italy.    There  is  a  long  and  detailed 
list  of  all  her  miaterial  advantages   expressed  in 
elegant  and  graceful  language,  but  I  must  confess 
that  it  rather  reminds  me  of  an  auctioneer's  cata- 
logue ;  and  I  think   it    would  have    excited  the 
admiration  of  the  famous  George  Robins,   if  he 
could  have  read  it.    Italy,  we  all  know,  is  looked 
upon  as  the  home  of  loveliness,  and  it  seems  verv 
strange  to  us  that  a  poet  writing  in  praise  of  his 
own  country  should  have  omitted  this.  If  we  come 
down  te  more  modem  times,  I  always  fancy,  when 
reading  Pope,  that  be  seems  to  lore  the  forest  for 
its  shade,  and  not   for  its  intrinsic    beauty;  and 
valued  brooks  and  rivers,  not  as  points  in  the 
landscape,  but  as  possible    bathing    or   drinkini; 
places  for  his  nymphs.    Tben.  again,  there  is  a 
passage  in  Macaulay  respecting  a  nun  who  had 
been  travelling  in  Sootland,  and  the  only  impres- 
sion which  seemstohave  been  produced  upon  this 
man's  mind  was,  that  its  mountains  were  "  un- 
sightly excrescences."  Many  of  the  pictures  of  the 
great  masters  of  painting  exemplify  this  want  of 
appreciation    of  the  beautiful  in  nature.    They 
certainly  did  study  one  natural  object  with  very 
great  attention — viz.,  the  human  form,  to  the  effect 
lam  afraid,  of  sometimes  making  its  anatomical 
details  very  conspicuous  in  the  picture.  But  they 
were  very  indifferent  to  most  natnral  things  ;   in 
fact,  if  we  confine  ourselves  to  our  own  literature, 
I  think  it  is  not  until  the  time  of  the  Lake  School, 
Scott,  and  Byrou,  thstthislove  for  natural  scenery 
seems  to  hare  been  fnlly   developed.     Since  then 
it  has  been  universally   cultivated  and   enjoyed. 
Now  I  think  that  science  is  in  a  fair  way  to  add 
to  this  lately-aoquired  source  of  pleasure,  for  it 
will,  before  very  long,  fully  explain  to  us  the  way 
in  which   different  features    of    landscape  were 
produced  ;  and  this  will  necessarily  add  very  much 
to  our  enjoyment  when  gazing  at  such  a  landscape. 
The  Bceneiy  of  a  country  will  depend  in  a  great 
measure  on  the  shape  of  the  ground  :   whether  it 
is  hilly,  mountainous,  flat,  or  traversed  by  deep 
or  broad  valleys.    When  we  wish  to  see  the  con- 
nection between  scenery  and  geology,    we    must 
first  see  hew  it  had  its    appearance   given  to  it. 
Hills  and  mountains,  valleys   and    deep  gorges 
seem  very  striking  to  ns,  but  if  we   look  at  them 
in  comparison  with  the   size  of  the    whole  earth, 
they  appear  as  little  bulges  on  its  surface.    Now, 
the  earth  is  enveloped  in  a  thin  external   shell, 
which  is  made  up  of  a  number  of  snbstances,  such 
as  limestones,  sandstones,  days,  gravels,  &c.,  all 
of  which  are  known  geologiceJIy  under  the  name 
of  rocks  ;  and  a  very  large    proportion    of  these 
rocks  were  originally  formed  of  sand,  mod,  and 
■oft  sediment,  whioh  was  carried  down  by  rivers 
to  the  sea,  and  allowed  to  fall  to  the  bottom.  Thus 
the  sea-bottom  was  gradually    raised  op  mitil  at 
lost  it  was  elevated    into  dry    land.    Now  it  was 
while  this  elevating  process  was  going  on  that  the 
land  first  began  to  assnnw  its  present  shape.  We 
need  not  for  our    present    purpose    concern  our- 
selves with  the  way  in  wbidi    the    sediment  was 
brought,  or  where  it  came   from  ;  I   oskyon  to 
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believe  me  when  I  tall  70a  that  the  rediment  was 
carried  intotheaea.and  that  after  ithad  remained 
there  and  increased  in  bnlk  by  conttnnal  addi- 
tions, it  gradnally  got  above  the  level  of  the 
water,  and  became  dry  land. 

As  soon  as  any  portion  of  the  sea-bottom  is 
raised  above  the  level  of  the  water,  it  is  attaclced 
by  a  nnmber  of  forces  whioh  tend  to  wear  it 
away,  and  carve  ont  inequalities  in  it,  and  it  is  tn 
these  forces  almost  exclusively  that  the  present 
shape  of  the  land  may  be  said  to  be  owing.  These 
denuding  forces  are  divided  into  two  clashes.  1. 
The  sea  ;  which  is  called  the  marine  denuding 
force.  2.  The  wind,  frost,  ioe,  and  rain,  which  are 
called  snb-aerial  deundingforces.  We  will  first  take 
the  aciion  of  the  sea  ;  and  it  is  of  the  utmost 
importance  to  note  that  at  great  depths  the  rea 
exerts  little— I  think  I  may  say  no  denuding  power 
at  all.  It  is  only  able  to  exert  a  weariag-away 
action  in  shallow  water,  and'  along  coast  lines. 
At  the!>e  spots,  the  waves  are  constantly  wearing 
and  tearing  away  whatever  rises  above  the  water; 
and  in  this  way  they  are  aided  very  much  by  sub- 
aiirial  agents.  They  sweep  clean  away  everything 
that  rises  against  them,  and  plane  the  land  down, 
OS  belt  after  belt  comes  within  the  range  of  their 
denuding  action  ;  so  that,  at  last,  the  result  is  a 
tolerably  level  surface.  When  the  land  is  removed 
bevond  the  reach  of  marine  action,  its  surface 
will  most  probably  be  very  nearly  level,  with  a 
small  slope  seawards.  Then  lain  will  begin  to 
fall  upon  it,  and  form  brooks  and  rivers,  whioh 
will  cut  their  way  into  the  ground,  and  make  a 
branching  system  of  trenches  across  the  plateau. 
The  channels  thus  cut  will  be  of  a  steep-sided, 
trench-like  form  ;  but  the  action  of  rain,  frost, 
and  springs  will  tend  gradnally  to  round  off  these 
sharp  edges,  so  that  by  degrees  the  trench  will 
become  widened  more  and  more,  and  at  lost  spread 
out  into  a  broad  valley.  This  is  now  pretty 
generally  admitted  to  be  the  moat  probable  man- 
ner in  whioh  the  contours  of  the  earth's  surface 
have  been  formed.  The  sea  first  makes  a  plain  ; 
the  different  brooks  and  rivers  carve  out  systems 
of  boundaries  ;  similarly  as  a  man  cuts  a  slab  of 
marble  ont  of  the  quarry  and  takes  it  to  the 
sculptor,  who  carves  out  a  group  in  relief  on  it. 
Valleys  are  not'rents  and  cracks  torn  open  in  t 
ea -til's  surface,  but  channels  eaten  out  below  the 
level  of  the  ground  by  rivers. 

Let  ns  see  if  we  cannot  somewhere  find  traces  of 
old  marine  denudation.  If  we  pojt  onrselves  on 
a  central  commanding  point  of  a  group  of  monn- 
tains,  we  are  at  once  struck  with  the  fact  that  a 
large  number  of  the  hill  tops  appear  to  rise  much 
to  the  same  level ;  and  if  we  take  a  raised  map  of 
this  country,  and  lay  over  it  a  sheet  of  plate  glass, 
we  shall  find  that  our  first  impression  is  correct ; 
we  shonld  find  that  the  sheet  of  glass  would  lie 
along  in  such  a  manner  as  to  touch  the  tops  of 
very  nearly  all  the  principal  hills.  That  sheet  of 
glass  represents  what  was  at  one  time  the  level  of 
the  whole  ootmtry  ;  wherever  the  sarface  sinks 
beneath  it  portions  have  been  swept  away  by  sub- 
aerial  dcnndation,  and  the  mountain  tops  and 
elevated  plateaux  are  the  only  parts  of  the  original 
surface  that  remain.  I  once  saw  a  very  striking 
instance  of  such  traces  remaining.  I  started  one 
morning  from  the  frontiers  of  Portugal  to  ride 
across  Andalnsia  towards  Seville,  and  I  saw 
what  seemed  to  be,  as  far  as  the  eye  could 
reach,  an  endless  flat.  I  thought  I  should 
have  an  easy  journey,  and  a  speedy  arrival  at  the 
end  of  it ;  bat  I  had  not  travelled  much  more  than 
half  an  hour  before  I  found  out  I  was  mistaken. 
I  found  the  coontry  traversed  in  every  direction 
by  Valleys,  some  of  which  were  so  steep-sided  as 
to  deserve  the  name  of  gorges.  You  mightalmost 
ri'le  up  to  the  edge  of  one  before  yon  had  any  idea 
of  its  existence.  When  I  turned  back  and  viewed 
the  landscape  I  could  scarcely  believe  but  that  I 
had  passed  the  entirely   unbroken,   flat  conntry 

which  it  seemed. 

(To  be  concluded') 


KETES'   IMPROVED  WAOaON   WHEEL. 

FIG.  1  is  a  perspective  view  of  the  central  por. 
tion  of  one  of  these  improved  wheels,  with  a 
portion  of  one  of  the  iron  flanges  of  the  hub  broken 
away  to  show  the  way  in  which  the  spokes  are 
inserted ;  and  Fig.  2  is  a  section  of  the  same,  re- 
vealing the  entire  construction  of  the  hub,  and 
the  manner  of  inserting  and  fastening  the  spokes. 
A,  Figs.  1  and  2,  is  an  external  hub  of  malle- 
able ca^t  iron,  lined  with  an  internal  bub  of  wood, 
B,  Fie.  2.  The  inner  and  larger  portion  of  the 
vxtomal  hub  A,  is  recessed,  as  shown,  and  a 
sUcu'der  to  correspond  is  made  upon  the  internal 


wood  hnb,  the  inner  end  of  the  wood  hub  being 
mode  somewhat  smaller  than  the  recess  in  A,  as 
shown. 

The  internal  wooden  hub  receives  the  axlo  box, 
which  is  first  driven  into  |the  wood  bub  B  as 
tightly  as  possiblo,  and  when  the  axle  box  is 
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drijen  in  and  wedged,  the  wood  hnb  is  forced 
outward,  so  that  it  enters  and  fills  every  part  of 
the  recess,  and  the  shoulders  of  the  recess  prevent 
its  moving  or  working  loose.  Previous  to  driving 
in  the  axle  box,  the  wooden  hnb  B  is  also  fas- 
tened to  the  iron  at  the  bottom  of  the  spokes 
subsequently  to  be  inserted. 

The  external  iron  hub  has  two  very  stout  flanges 
whioh  laterally  support  the  tenons  of  the  spokes 
when  the  latter  are  driven,   as  shown  in  both  en- 


gravings ;  eaoh  alternate  spoke  0  being  wedged, 
as  shown  in  Fig.  2,  and  the  others  D,  Figs.  1  and 
2,  being  shorter,  and  resting  upon  ledges  of  iron 
whioh  rise  between  the  extremities  of  the  longer 
spokes,  and  serve  to  greatly  strengthen  the  central 
part  of  the  hnb. 

The  axle  box  may  be  driven  and  retained  in  the 
hnb  with  much  greater  force  than  in  a  plain 
wooden  hub,  with  iron  bands,  and  the  parts  of  the 
whole  stroctnre  mutually  sustain  each  other  under 
strain.  The  hubs  may  be  used  for  new  wheels, 
when  the  other  parts  of  the  wheel  are  worn  ont. — 
Scientific  America*. 


BNGUSn  MBCnjNIC  MOTUAt  IMPROVEMENT 
SOCIETY.— UANCnESTER  BRAJICB. 

A  sscoKD  meeting  iru  held  on  Hsjr  IS,  snd  the  ofllcers  to 
the  lociet;  elected,  with  >  committee  to  draw  the  rules,  which 
will  be  snbnitted  to  the  society  members  ne<t  meeting. 
The  bneioeu  on  this  occasion  will  be  the  inaugnral  address 
bom  the  President,  and  a  paper  on  "A  Kew  Solution 
to  the  Parallelogram  of  Forces,"  bjr  the  Secietarj.  The 
meeting  to  be  held  at  the  Xanclieettr  Mechanics'  lutitn- 
Uon,  DsTid-streetjOa  June  1,  at  S  pjD.,  precisclr 


MECHANICAL  MOVEMENTS.* 
{Cantinuei  from  page  200.) 
1  /V>  THREE-LEGGED  pendulum  ensape- 
J.  vUa  ment.  The  pallets  are  formed  in  an 
opening  in  a  plate  attached  to  the  pendalum,  aoj 
the  three  teeth  of  the  escape-wheel  operate  on  th» 
upper  and  lower  pallets  alternately.  One  tooth  s 
shown  in  operation  on  the  upper  pallet 

107.  A   modification  of  the  above   with  lo^ 
stopping  teeth  D  and  E.  A  and  B  are  the  palletc. 

108.  A  detached  pendulum  escapement,  leavici 
the  pendulum  Pfree  or  detached  from  the  escape- 
wheel,  except  at  the  time  of  receiving  the  impols 
and  unlocking  the  wheel.  There  is  but  one  I»llet, 
I,  which  receives  impulse  only  during  the  wibta- 
tions  of  the  pendulum  to  the  left  The  lerer  Q 
locks  the  escape-wheel  nntil  just  before  the  time 
for  giving  the  impulse,  when  it  is  unlocked  by  the 
click  C,  att  iched  to  the  pendalnm.  As  the  pendu- 
lum returns  to  the  right,  the  click,  which  oscil- 
lates on  a  pivot,  will  be  poshed  aside  by  the  l«vcr. 

109.  Mudge's  gravit^  escapement.  Th«  pal- 
lets A  B  instead  of  being  on  one  arbor  are  on 
two,  as  shown  at  C.  The  pendulum  plays  between 
the  fork-pins  P  Q,  and  so  raises  one  of  the 
weighted  pallets  out  of  the  wheel  at  each  vibra- 
tion. When  the  pendulum  returns  the  pallet 
falls  with  it,  and  the  weight  of  the  pallet  givo 
the  impulse. 

110.  Three-legged  gravity  escapement.  It 
lifting  of  the  paUets  A  and  B  is  done  by  the  thitt 
pins  near  the  centre  of  the  escape- wheel,  the  pol- 
iete  Tibrating  from  two  centres  near  the  point  of 
suspension  of  the  pendulum.  The  eseape-whed 
is  locked  by  means  of  stops  Dand  E  on  the 
pallets. 

111.  Double  three-legged  gravity  escapement 
Two  locking-wheels  ABC  and  a  i  e  are  bei« 
used  with  one  set  of  lifting-pini  between  them. 
The  two  wheels  are  set  wide  enough  apart  to  allow 
the  pallets  to  lie  between  tbem.  The  teeth  of  the 
first-mentioned  locking-wheel  are  stopped  by  a 
stop-tooth  D  on  onejpallet,  tM  those  01  the  other 
one  by  a  stop-tooth  E  on  the  other  pallet 

112.  Bloxam's  gravity  escapement   The  pal- 
lets arf  lifted  alternately  by  the  small  nrheel,  and 
the  stoppiTig  is  done  by  the  action  of  the  iltof  s  A 
and  B  on  the  larger   wheel.     E  and  F  an  the 
fork-pins  which  embrace  the  pendulum. 

113.  Chronometer  escapement,  the  form  now 
commonly  constructed.    As  the  balance  rotates  in 
the  direction  of   the  arrow,  the   tooth   V  oa  the 
verge,   presses  the  passing-spring    against    the 
lever,  pressing  aside  the  lever  and  remoriog  the 
detent  from  the  tooth  of  the  escRpe-wheel.    As 
balance  returns,  tooth  V  presses  aside  and  passes 
spring  without  moring  lever,  which  then  rests 
against  the  slop  E.    P  is  the  only  pallet  upon 
which  impulse  is  given, 

114.  Lever  ohronometer  escapement.  In  this 
the  pallets  A  B  and  lever  look  like  those  of  the 
lever  escapement  296  :  but  these  pallets  only  look 
the  escape-wheel,  having  no  impulse.  Impulse  is 
given  by  teeth  of  escape-wheel  directly  to  a  pallet 
C  attached  to  balance. 

115.  Conical  pendulum,  hung  by  a  thin  piece 
of  round  wire.  Lower  end  coiueoted  with  and 
driven  in  a  circle  by  an  arm  attached  to  a  vertical 
rotating  spindle.  The  pendulum-rod  describes  a 
cone  in  its  revolution. 

116.  Mercurial  compensation  pendulum.  A 
glass  jar  of  mercury  is  used  for  the  bob  or  weight. 
As  the  pendulnm-rod  is  expanded  lengthwise  by 
increased  temperature,  the  expansion  ef  mercury 
in  jar  carries  it  to  a  greater  height  therein,  and  so 
raises  its  centre  of  gravity  relatively  to  the  rod 
sufficiently  to  compensate  for  downward  expan- 
sion of  the  rod.  As  rod  is  contracted  by  a  reduc- 
tion of  temperature,  contraction  of  mercury 
lowers  it  relatively  to  rod.  In  this  way  the  centre 
of  oscillation  is  always  kept  in  the  same  place, 
and  the  effective  length  of  pendulum  always  the 
same. 

117.  Compound  bar  oompensation  pendulum. 
C  is  a  compound  bar  of  brass  and  iron  or  steel, 
brazed  together  with  brass  downwards.  As  br4ss 
expands  more  than  iron,  the  bar  will  bend  upward 
as  it  gets  warmer,  and  carry  the  weights  W  W 
np  with  it,  raising  the  centre  of  the  aggregate 
weight  M  W  to  raise  the  centre  of  oscilUtipn  as 
mnch  as  elongation  of  the  pendulum-rod  would 
let  it  down. 

118.  Watch  regulator.  The  balance-spring  is 
attached  at  its  outer  end  to  a  fixed  stud  R,  and 
at  its  inner  end  to  staff  of  balance.  .  A  neutral 
point  is  forsacd  in  the  spring  at  P  by  inserting  it 
between  two  curb-pins  in  the  lever,  whioh  is  Stted 

•  Kxtracteil  firom  <\  compllntloa  by  Mr.  H.  T.  Urowa. 
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to  turn  on  a  fixed  ring  enncentric  vtith  staff  of 
biUance,  and  the  spring  only  vibratei  between 
thia  neutral  point  and  staff  of  balance.  By  mov- 
ing lever  to  the  right,  the  carb-pini  are  made  to 
reduce  the  length  of  acting  part  of  spring,  and 
the  Tibrationg  of  balance  are  made  faster  ;  and  by 
moving  it  to  the  left  an  opposite  effect  is  pro- 
doced. 

(To  be  contiruted.J 


ON  THE  KELATIONS  BETWEEN  BODI 

AND  MIND." 

Lecttjrb  I. 

(Continued  from  page  199.) 

TAKE,  for  example,  the  so-called    faculty  of 
meiuor/,  of  wbicbmetaphysicians  have  made 
aomuch,  as  affording  nsthe  knowledgeof  personal 
identity.    From  the  way  in   which  they  usually 
treat  of  it,  one  would  suppose  that   memory  was 
peculiar  to  mind,  and  for  beyond  the  reach  of 
physical  explanation.     But  a  little  reflection  will 
prove  that  it  is  nothing  of  the  kind.  The  acquired 
funotions  of  the  spinal  cord,  and  of  the  sensory 
ganglia,  obviously  imply  the  existence  of  memory, 
which  it  indispensable  to  their  formation  and  ex- 
ercise. IIow  else  could  these  centres  be  educated  ? 
The  impressions  made  upon   them,  and  tlic  an- 
swering movements,  both  leave  their  traces  behind 
them,  which  are  capable  of  being  revived  on  the 
occasions  of  similar  impressions.    A  ganglionic 
centre,  whether  of  mind,  sensation,  or  movement, 
which  was  without  memory,  would  be  an  idiotic 
centre,  incapable  of   being  tauj^hc  its  functions. 
In  every  nerve-cell  there  is  memory,  and  noi  only 
so,  but  there  is  memory  in  every  organic  element 
of   the    body.       The   virus  of  small-pox  or  of 
syphilis  makes  its  mark   oa  the  constitution  for 
the  rest  of  life.    We  may  forget  it  but  it  will  not 
forget  us,  though,  like  the  memory  of  an  old 
inan,  it  may  fade  and  become  Jaint  with  advan- 
eiog  age.      The  manner  in   which  tl<c  scar  of  a 
cut  in  a  child's  finger  is  perpetuated,  and  grows 
as  the  body  grows,   evinces,  as  Mr.  Paget  has 
pointed  out,  that  the   organic  element  of  the  part 
remembers  the  change  which  it    has  suffered. 
Memory  is  the  organic  registration  of  the  effects 
of  impressi-ms,  the  organisation  of  experience, 
and  to  recollect  is  to  revive  this  experience — to 
call  the  org^inised  residue  into  functional  activity. 
The  fact  that  memory  is  accmpanied  by  con- 
sciousness in  the  supreme  centres  does  not  alter 
the  fundamental  nature  of  the  orgonic  processes 
that  are  the  condition  of  it.    The  more  sure  aod 
ptrfect,  indesd,  memory  beC'-mes,  the  more  uucon- 
seinns  it  bfoomf*  ;  and  when  an  idea  or  mental 


*  Two  lecture*  delivered  at  thu  ituym  uuiiuuts  ut 
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'State  has  been  completely  organised,  it  is  revived 
without  conscieosneas,  and  takes  its  part  auto- 
matically in  our  mental  operations,  just  as  a 
habitual  movement  does  in  our  bodily  activity. 
We  perceive  in  operation  here  the  same  law  of 
or^ajiisation  of  conscious  aoqaisitions  as  uncon- 
scious power,  which  we  observed  in  the  functions 
of  the  lower  nerve  centres.  A  child,  while  learn- 
ing to  speak  or  read,  has  to  remember  the  mean- 
ing of  each  word,  must  tediously  exercise  its 
memoi7  ;  but  which  of  us  finds  it  necessary  to 
remember  the  meanings  of  the  common  words 
which  we  are  daily  using,  as  we  must  do  those  of 
a  foreign  language  with  which  we  are  not  very 
familiar  ?  We  do  remember  them ,  of  course,  but 
it  is  by  an  unconscious  memory.  In  like  manner, 
a  pupil,  learning  to  play  the  pianoforte,  is  obliged 
to  call  to  mind  each  note  ;  but  the  skilful  player 
goes  through  no  such  process  of  conscious  remem- 
brance ;  his  ideas,  like  bis  movements,  are  auto- 
matic, and  both  so  rapid  as  to  burpags  the  rapidity 
of  succession  of  conscious  ideas  and  movements. 
To  my  mind,  there  are  incontrovertible  reasons  to 
conclude  that  the  organic  conditions  of  memory 
are  the  same  in  the  supreme  centres  of  thongbtas 
they  are  in  the  lower  centres  of  sensation  and  of 
reflex  action.  Accordingly,  in  a  brain  that  is  not 
disorganised  the  orgmic  registrations  are  never 
actu^ly  forgotten,  but  endure  wliile  life  lasts  ;  no 
wave  of  oblivion  can  efface  their  characters. 
Consciousness,  it  is  true,  may  be  impotent  to 
recall  them  ;  but  a  fever,  a  blow  on  the  head,  a 
poison  in  the  blood,  a  dream,  the  agony  of  drown- 
ing, the  hour  of  death,  rending  the  veil  between 
our  present  consciousness  and  these  inscriptions, 
will  sometimes  call  vividly  back,  in  a  momentary 
flush,  much  that  seemed  to  have  vanished  from 
the  mind  for  ever.  In  the  deepest  and  most  secret 
recesses  of  mind,  there  is  nothing  hidden  from  the 
individual  self,  or  from  others,  which  may  not  be 
thus  sometimes  aocidentully  reveakd  ;  so  that  it 
might  well  be  that,  as  De  Quincy,  surmised,  the 
opening  of  the  book  at  the  day  of  judgment  shall 
be  the  unfolding  of  the  everlasting  scroll  of 
memory. 

As  it  is  with  memory,  so  it  is  with  voliii  ii, 
which  is  a  physio'ugical  function  of  the  en- 
prtme  centrer,  and  which,  like  memory,  becomes 
more  unconscious  and  automatic  the  more  com- 
pletely it  is  or;:Hnised  by  repealed  practice.  It  is 
nut  man's  function  in  life  to  think  and  feel  only  ; 
his  inner  life  he  must  express  <>r  uttrr  in  action 
of  some  kind — in  word  or  deed.  Receiving  the 
impressions  from  uatuie,  of  which  lie  is  a  part, 
he  reacts  upon  nature  intelligently,  modifying  it 
in  a  variety  of  ways  ;  ihus  nature  passes  through 
human  nature  to  a  Ligher  evolution.  As  tlie 
spinal  cord  reacts  to  i  s  impressions  in  exiito- 
motor  action,  and  as  the  seassry  centres  react  to 


their  impressions  in  senaori-motor  action,  no,  after 
the  complex  interworking  and  combination  of 
ideas  in  the  hemispherical  ganglia,  thers  is,  in 
like  manner,  a  reaction  or  desire  of  detenninatioa 
of  energy  outwards,  in  accordance  with  the  funda- 
mental property  of  organic  structure  to  seek  what 
is  beneficial  and  shun  what  is  hurtful  to  it.  It  is 
this  property  of  tissue  that  gives  the  impulse 
which,  whan  guided  by  intelligence,  we  caU 
▼ulition,  and  it  is  the  abstraction  from  the 
particular  volition  which  metaphysicians  personify 
a«  the  will,  and  regard  as  their  determining  agent. 
Physiologically,wecannot  choose  butrejecttAc  will; 
volition  we  know,  and  will  we  know,  but  the  wiU, 
apart  from  particular  acts  of  volition  or  will,  we 
cannot  know.  To  interpose  such  a  metaphysical 
entity  between  refiection  aod  action  thereupon, 
would  bring  us  logically  to  tho  necessity  of  inter- 
posing a  similar  entity  between  the  stimulus  to 
the  spinal  cord  and  its  reaction.  Thus,  instead 
of  unravelling  the  complex  by  help  of  the  more 
simple,  we  should  obscure  the  simple  by  specula- 
tions concerning  the  complex.  As  physiologists 
we  have  to  deal  with  volition  as  a  function  of  the 
supreme  centres,  following  reflection,  varying  in 
quantity  and  quality  as  its  cause  varies,  strength- 
eued  by  education  and  exercise,  enfeebled  by  dis- 
use, decaying  with  deoay  of  structure,  and  always 
needing  for  its  outward  expression  the  educated 
agency  of  the  subordinate  motor  centres.  We 
have  to  deal  with  will,  not  as  a  single  nndeoom- 
posable  faculty  unaffected  by  bodily  conditions, 
but  as  a  result  of  organic  changes  in  the  supreme 
centres,  affected  as  certainly  and  seriously  by  dis- 
order uf  them  as  our  motor  faculties  are  by  dis- 
order of  their  centres.  Loss  of  power  of  will  is 
one  of  the  earliest  and  most  characteristic  symp- 
toms of  mental  derangement ;  ani,  whatever  may 
have  been  thought  in  times  past,  we  know  well 
now  that  the  loss  is  not  the  work  of  some  unclean 
spirit  that  has  laid  its  hands  upon  the  will,  but 
the  direct  effect  of  physical  disease. 

But  I  must  pass  on  now  to  other  matters,  with- 
out stopping  to  unfold  at  length  the  resemblances 
between  the  properties  of  the  supreme  centres  and 
those  of  the  lower  nerve  centres.  We  see  that  the 
Bupieme  oentren  are  educated,  as  the  other  centres 
are,  and  the  better  they  are  educated  the  better  do 
they  perform  their  functions  of  thinking  and  will- 
ing. The  development  of  mind  is  a  gmdnal  pro- 
cess of  organisation  in  them.  Idea^,  as  they  ane 
buccessively  acquired  througii  the  gateways  of  the 
senses,  are  blended  and  combined  and  grouped  iu 
a  complexity  that  defies  analysis,  the  organic 
combinations  being  the  physiological  conditions 
of  oar  highest  mental  opeiatiuns — reflection,  rea- 
soning, and  judgment.  Two  lending  ideas  are 
ought  to  grasp  and  hold  fast: :  fir.it,  that  tlie  co  m 
plex  and  more  recoidi'.e  phem  uicna  of  u^d  we 
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formed  out  of  the  more  simple  and  eloineutarj-  by 
progressive  specialiaation  and  integration ;  and, 
secondly,  that  the  laws  by  means  of  -which  this 
formation  takes  place  are  not  laws  of  association 
merely,  but  laws  of  organic  combination  and 
evolntion.  The  growth  of  mental  power  means 
an  actual  addil'oi  of  structure  to  the  intimate 
constitution  of  the  centres  of  mind — a  mitntal 
orijanigation  iu  them  ;  and  mental  derangement 
means  disorder  of  them,  primary  or  seeondary, 
functional  or  organic. 

Although  I  hare  declared  the  hemispherical 
ganglia  to  bo  pre-eminently  the  mmd  centres,  and 
although  it  is  in  disorder  of  their  functions — in 
disordered  iotelligeuce,  in  disordered  emotion,  nnd 
In  disordered  will — that  insanity  essentially  con- 
sists, it  is  nevertheless  impossible  to  limit  the 
study  of  our  mental  operations  to  the  study  of 
them.  They  receive  impressions  from  every  part 
of  the  body,  and,  there  is  reason  to  believe,  exert 
an  influence  cm  every  element  of  it :  there  is  not 
an  organic  motion,  sensible  or  insensible,  which 
does  not,  cnnecionsly  or  unconsciously,  affect 
th^m,  and  which  they  in  turn  do  not  consoioasly 
or  unconsciously  affect.  So  intimate  and  essen- 
tial is  the  sympathy  between  all  the  organic  func- 
tions, of  which  mind  is  the  crown  and  consumma- 
tion, that  we  may  justly  gay  of  it  that  it  sums  up 
and  comprehends  tlie  bodily  life — that  everything 
which  is  displayed  outwardly  is  contained  secretly 
in  the  innermost.  We  cannot  truly  understand 
mind  functions  without  embracing  in  our  inquiry 
all  the  bodily  functions  and  features. 

I  have  already  shown  this  in  respect  of  motor 
functions,  by  exhibiting  how  entirely  dependent 
for  its  expression  will  is  upon  the  organised 
mechanism  of  the  motor  centres — how,  in  effect- 
ing voluntary  movements,  it  presupposes  the  ap- 
propriate education  of  the  motor  centres.  Few 
persons,  perhaps,  consider  what  a  wonderful  art 
speech  is,  or  even  remember  that  it  is  an  art 
which  we  acquire.  But  it  actually  costs  us  a 
great  deal  of  pains  to  learn  to  speak  ;  all  the 
language  which  the  infant  has  is  to  cry  ;  and  it 
is  only  because  we  begin  to  learn  to  talk  when  we 
are  very  young,  nod  are  so  constantly  practising, 
'that  we  fortet  bow  specially  we  have  had  to 
educate  onr  motor  centres  of  speech.  Here,  how- 
ever, we  come  to  another  pregnant  consideration  : 
the  acquired  faculty  of  the  educated  motor  centre 
is  not  only  a  necessary  agency  in  the  performance 
of  a  voluntary  act,  but  X  maintain  that  it  posi- 
tively enters  »s  a  mental  element  into  the  com- 
position of  the  definite  volition  ;  that,  in  fact,  the 
specific  motor  faoulty  not  only  acts  dowuwards 
upon  the  motor  nerves,  thus  clTecting  the  move- 
ment, but  also  acts  upwards  npon  the  mind 
centres,  thereby  giving  to  consciousness  the  con- 
ception of  the  suitable  movement — the  appropriate 
motor  intuition.  It  is  certain  that,  in  order  to 
execute  consciously  a  voluntary  act,  we  must  have 
iu  the  mind  a  conception  of  the  aim  or  purpose 
<4f  the  act.  The  will  cannot  act  upon  the  separate 
muscles,  it  can  only  determine  the  result  desired  ; 
and  thereupon  (he  combined  coutraction,  in 
due  force  and  rapidity,  of  the  separate  muscles 
takes  place  in  a  way  that  we  have  no 
consciousness  of,  and  accomplishes  the  act. 
The  infant  directly  it  is  burn  can  suck 
certainly  not  consciously  or  voluntarily  ;  on  the 
first  occasion,  at  any  rate,  it  can  have  no  notion 
of  the  purpose  of  its  movements  j  but  the  effect 
of  the  action  is  to  excite  in  the  mind  the  special 
motor  intuition,  and  to  lay  the  foundation  of  the 
special  volition  of  it.  We  cannot  do  an  act 
voluntarily  unless  wc  know  what  we  are  goiug  to 
do,  and  we  cannot  know  exactly  what  we  are 
going  to  do  nntil  we  have  taught  onrsclvs  t)  do 
it.  This  exact  knowledce  of  the  aim  of  the  ai  t, 
which  we  get  by  experience,  the  motor  intuition 
gives  us. 

The  essential  intervention  of  the  motor  in- 
tnition,  which  is,  as  it  were,  the  nhstract  of  the 
movement,  in  our  mental  life,  is  best  illustrated 
by  the  movements  of  speech,  bnt  is  by  no  menns 
peculiar  to  tlicm.  Each  word  represents  a  certain 
association  and  succession  of  muscnhir  acts,  and 
is  itself  nothing  more  than  a  conventional  sign 
or  symbol  to  mark  the  particular  muscular  ex- 
pression of  a  particular  idea.  The  word  has  not 
independent  vitality ;  it  diffcri  in  different 
languages  ;  and  those  who  are  deprived  of  the 
power  of  articulate  speech  mast  make  use  of  other 
muscniaracts  to  expro'^s  their  iileas,  speaking,  as 
it  were,  in  a  dumb  discourse.  There  is  no  reason 
on  earth,  indeed,  why  11  person  might  not  Icam 
to  express  every  thon^ht  which  he  can  utter  in 
speech  by  roovfuicnts  ot  liisfins'rs,  limbs,  and 
body — by  the   silent  langnagc  if  gesture.    The 


movements  of  articulation  have  not,  then,  a  special 
kind  of  connexion  with  the  mind,  thongh  their 
ooDDCCtion  is  a  specially  intimate  one  ;  they  are 
simply  the  most  convenient  for  the  expression  of 
our  mental  states,  because  they  are  so  numerous, 
various,  delicate,  and  complex,  »nd  because,  in 
conjunction  with  the  muscles  of  the  larynx  and 
the  respiratory  muscles,  they  modify  sound,  and 
thus  make  audible  language.  Having,  on  this 
account,  been  always  used  as  the  special  instro- 
ments  of  utterance,  their  connection  with  thought 
is  most  intimate ;  the  Greeks,  in  fact,  nsed  the 
word  \oyoa  to  mean  both  reason  and  speech. 
But  this  does  not  make  the  relations  of  the  move- 
ments of  speech  to  mind  different  fundamentally 
from  the  relations  of  other  voluntary  movements 
to  mind  ;  and  we  should  be  quite  as  much  war- 
ranted in  speaking  of  a  special  faculty  of  writing, 
of  walking,  or  of  ^esticnlating  in  the  mind,  as  in 
speaking  of  a  special  faculty  of  speech  there. 

What  is  true  of  the  relations  of  articulate  move- 
ments to  mental  states  is  true  of  the  relations  of 
other  movements  to  mental  states  :  they  not  only 
express  the  thought,  but,  when  otherwise  put  in 
action,  they  can  excite  the  appropriate  thought. 
Speak  the  word,  and  the  idea  of  which  it  is  the 
expression  is  aroused,  though  it  was  not  in  the 
mind  previously  ;  or  put  other  muscles  than  those 
of  speech  into  an  attitude  which  is  the  normal 
expression  of  a  certain  mental  state,  and  the  latter 
isexcited.  Mostif not allmen,whentbinking, repeat 
internally,  whisperto  themselves,  as  it  were,  what 
they  are  thinking  about ;  and  persons  of  dull  and 
feeble  intelligence  cannot  comprehend  what  they 
read,  or  what  is  said  to  them  sometimes,  without 
calling  the  actual  movement  to  their  aid,  and 
repealing  the  words  in  a  whisper  or  aloud.  As 
speech  hns  become  the  almost  exclusive  mode  of 
expressing  onr  thoughts,  there  not  being  many 
gestures  of  the  body  which  are  the  habitual  ex,- 
pressions  of  simple  ideas,  we  cannot  present 
striking  examples  of  the  powers  of  other  move- 
ments to  call  up  the  appropriale  ideas  ;  yet  the 
delicate  movements  of  the  accommodation  of  the 
eye  ti  vision  at  different  distances  seem  really  to 
give  to  the  mind  its  ideas  of  distance  and  magni- 
tude. No  one  actually  sees  distance  and  magni- 
tude ;  he  sees  only  certain  signs  from  which  he 
has  learned  to  judge  intuitively  of  them — the 
muscular  adaptations,  though  he  is  unconscious 
of  them,  imparting  the  suitable  intuitions. 

The  case  is  stronger,  however,  in  regard  to  our 
emotions.  Visible  muscular  expresiion  U  to  pas- 
sion what  lnn!;nnge  (or  audible  mnscular  expres- 
sion) is  to  thonccht.  Bacon  righily,  therefore, 
pointed  out  the  advantage  of  a  study  of  the  forms 
of  expression.  "  For,"  ha  says,  "  the  lineaments 
of  the  body  to  disclose  the  disposition  and  inclina- 
tion of  the  mind  in  general ;  but  the  motions  of 
the  countenance  and  paits  do  not  only  so,  bnt  do 
further  disclose  the  present  humour  and  state  of 
the  mind  or  will."  The  mnscles  of  the  countc- 
natice  are  the  chief  exponents  of  human  feeling, 
much  of  the  variety  of  which  is  due  to  the  action 
of  the  orbicular  muscles  with  the  system  of  ele- 
vating and  depressing  muscles.  Animals  cannot 
lauyh.  because,  besides  being  incapable  of  ludi- 
crous ideas,  they  do  not  po.-!Sess  in  sufficient  de- 
velopment the  orbicular  muscle  of  the  lips  and  the 
straisht  mnscles  which  act  upon  them.  It  b 
bccansc  of  the  superadded  muscles  and  of  their 
combined  actions — not  combined  contraction 
merely,  but  con'^ontaneons  action,  the  relaxation 
of  some  acdimpanying  the  contraction  of  others 
— that  the  human  countonance  is  capable  of  ex- 
pressing a  variitv  (>f  more  complex  emotions  than 
animals  can.  Tlioso  who  would  dcirrade  the 
body,  in  order,  as  tbcy  imago,  to  exalt  the  mind, 
should  consider  more  deeply  than  tlicy  do  the 
impoitince  of  our  muscuLir  expressions  of  feel- 
ing. The  manifold  shades  and  kinds  of  exprcs- 
sii  n  which  the  lips  present — their  gibe,  gambols, 
and  flashes  of  merriment ;  the  quic  k  lanpnngc  of 
a  quivering  nostril ;  the  varied  waves  and  ripples 
cl  beautiful  emotion  which  play  on  the  human 
countenance,  with  the  spasms  of  passion  ihatdis- 
fiiiuro  it— nil  which  we  take  such  pains  to  embody 
in  art — are  simply  ett'ects  of  muscular  action,  and 
might  be  produced  by  electricity  or  any  dther 
?timulus,  if  wo  could  only  apply  it  in  suitable 
force  to  tne  proi)er  muscles.  When  the  eye  is 
turned  upwards  in  rapt  devotion,  in  the  ecstacy 
of  supplication  it  is  for  the  same  reason  as  It  is 
rolled  upwards  in  fainting,  in  sleep,  in  the  agony 
of  death  ;  it  is  an  involuntary  act  of  the  oblique 
muscles,  when  the  straight  mnscles  cease  to  act  npon 
it.  We  perceive,  then,  in  the  study  of  mnscular 
action  the  reason  why  man  looks  np  to  heaven  in 
proycr,  and  why  ho  lias  placed  there   the   power 


"  whence  cometb  his  help."  A  simple  property 
of  the  body,  as  Sir  C.  Bell  observes — the  fact 
that  the  eye  in  supplication  takes  what  is  it« 
natural  position  when  not  acted  upon  by  the  will 
—has  influenced  our  conceptions  of  heaven,  onr 
religions  observances,  and  the  hahitul  expressions 
of  our  highest  feelings. 

(7b  be  continued.) 


SCIENCE  FOE  THE  YOUNG.* 

By  the  Bev.  E.  Keenajj,  Clonoowes  Collboe. 

{Continued  from  page  197,) 

A  PP.  Xir.    "  Horizontid."— A  body  is  said  to 
be  horizontal  when  its  axis  or  base  forma  a 
right  angle  with  the  earth's  radius.  In  Fig.  31  the 
line  h  a  b  ii  ho^zontal    in 
the  true  sense  of  the  word. 

App.  Xin.  The  Plnm- 
met. — ^A  weight  hune  freely, 
would  fall,  if  ulowed, 
along  one  of  the  radii, 
hence  the  line  whidi  holds 
it  most  have  the  same 
direction.  Tf,  then,  any  slide 
do.,  of  a  body  be  parallel 
to  that  line,  it  mast  be 
perpendicular."  A  plummet  or  plumb  line 
supplies  a  means  of  proving  such  paral- 
lelisms. This,  so  very  common  an  instru- 
ment, scarcely  requires  description,  Fig. 
32.        The    bar    A     (of     wood,    iron,     &c.), 

r  I  c  .3a  
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has  a  cut  or  slight  groove  down  the  middle,  and 
parallel  to  its  edge  rt  o.  A  small  weight  hangs 
from  the  top  of  the  bar.  The  edge  being  placed 
upright  along  n  body,  if  it  be  perpendicular,  the 
cord  from  which  the  weight  hangs  will  lie  along 
the  groove  ;  if  not  it  will  lie  one  side  or  the  other. 
It  was  this  instmment  which  the  French  philo- 
sophers found  at  fault  in  Peru.  The  plnmb  line 
may  also  serve  to  show  that  a  body  is  horizontal 
or  not.  For  this  purpose  the  cord  groove  is  made 
at  a  right  angle  to  edge  to  bo  applied  at  A,  Fig. 
33.  Any  deviation  of  the  cord  from  the  groove, 
will  show  that  the  body  (its  aide,  or  axis,  &c.) 
does  not  form  a  right  angle  with  the  earth's 
radius — is  not  horizontal. 

App.  XIV.  "  Sun's  Ueat."— The  mechanical 
theory  of  the  sun's  heat  by  percussion,  depends 
npon  the  great  force  exerted  by  its  enormous 
mass  on  small  bodies  in  heavenly  space. 

App.  XV.  Aerolites,  Meteoric  Stone  .—The 
di6j)lay  of  light  and  the  fall  of  these  npon  the 
earth  is  caused  by  their  coming  within  range  of 
the  earth's  attraction.  At  different  periods  of 
each  year  the  belt  in  which  they  move  is  more  or 
less  approached  ;  hence  the  fixed  dates  of  more  or 
less  action.  Besides  this  yearly  occurrence,  cer- 
tain peril  ds  of  years,  said  to  be  33,  bring  the 
earth  much  nearer  for  a  short  time,  which  pro- 
duces, by  increased  attraction,  those  gorgeous 
phenomena  witnessed  some  years  ago. 

App.  XVI.  Earth,  Different  Gravitations.— In 
!  consequence  of  the  earth  not  being  a  perfect  sphere, 
'  the  gravitation  varies  slijjhtly  in  one  place  from 
another.  Ssome  time  ago,  too,  a  decrease  was  ob- 
served, near  a  mountain,  'fhis  was  accoanted 
for  as  being  cansed  by  a  lesser  quantity  of  matter 
under  the  mountain.  The  same  was  observed  at 
an  earlier  period  in  an  open  country  near 
Moscow. 

Pboblsks. 

Prob.  I.  Why  is  the  earth  not  seen  to  move  to 
fcothcrs  falliug  ?  Show  from  formula. 

U.  Explain  the  great  cause  of  the  high  and 
low  tides,  and  what  could  have  been  the  reason  of 
the  extra  high  tide  predicted  for  la^t  October 
(18G!t)  •>.  ,       ^ 

III.  To  what  causes  should    be    attnbuHd  a 
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decrease  of  attraction   between  the   earth   and 
moon? 

§  v.— PoBosiTY— Density. 

Porosity  is  the  existence  of  some  apace  between 
the  particles  of  matter.  A  sponee  is  an  excellent 
example.  Thara  is  little  more  to  be  said  of  this 
property  than  that  all  bodiea  have  it,  varying  in 
degree.  Gold,  themost  compact,  steel,  &c.,  have 
pores.  There  is  no  solid  tne  matter  of  which 
cannot  be  forced  into  a  smaller  space.  There 
must  have  been  rooni  for  the  particles  to  more 
into. 

Deaai^  ia  a  tsit  important  property.  By  the 
name  i*  siKniSed  theqiianlity  of  matter  in  a  giren 
spaca  It  difibia,  therefore,  esMOtWly  from 
"  weigbtt"  ^\ar\\  «lMa  not  taka  th»  hoik,  the  size, 
the  Toluoe  iato  ailapnt,  or  when  theae  terms  are 
nsed,  id  is  o^^  bmmU  to  oanvey  the  idea  of  a  cer- 
tain amo-nnt  of  matter  withoat  any  compariaan  of 
Tobime.  To  make  the  notion  of  demaity  clear,  take 
an  axample.  Let  A  and  B,  Fig.  3i,  represent  two 
*  enbea  of  aq^ial  capacity.  A  is  filled  with  water, 
B  wilh  marcuif.  Now  towoiuy,  in  ronnd  nom- 
b«n,  ia  tUftean  tlsiea  more  daota  than  water — 
t.e.1  that  in  the  same  volome  there  is  thirteen  tiaies 
in<lH  matter  in  the  merom^  than  in  the  water. 
Weight  has  no  reference  to  Tolame.  It  says, 
"  There  are  2,  3,  41b.  of  meronry."  Density,  on 
the  contrary,  is  the  teeight  of  a  givtn  volume.  It 
says,  "in  that  volume  there  are  2,  3,  41b.  of 
mercnry." 

Weight  refers  to  some  nnderstood  quantity  of 
matter — an  onnce,  a  poond,  &c.,  taken  as  a 
standard,  no  matter  what  the  body  be ;  an  exact. 
onnoe  of  wood  will  do  as  well  as  an  onace  of 
brass. 

Density  refers  to  no  fixed  qoantitr,  bnt  to  some 
determined  body  ai  the  standud  of  comparison, 
no  matter  what  the  yolnme,  'provided  equal 
Tolnmes  be  taken  of  the  standard  and  body  to  be 
compared.  Q?he  relative  weight  of  these  equal 
Tolanws  gives  the  density.  Of  this  density  mnoh 
in  chemistry,  j>iat  now  enongh  to  nnderatand 
what  it  is,  and  to  see  briefly  its  chief  laws. 
The  definition  of  density    is    contained    in  the 

M 
formnU  D  r:  — ,  M  quantity  of  matter,  V  Tolnme 

V 
containing:  it. 

TSo.  1.  Laws. — These  are  important  yet  simple, 
and  easily  remembered. 

Law  1.  All  bodies  have  density.  Solids, 
liqoids,  gases,  have  their  own  density. 

Law  3.  The  density  increases  with  the  quantity 
of  matter  in  the  same  volume.  As  there  is  more 
matter  within  the  same  balk  the  body  is  more 
and  more  dense. 

law  3.  The  density  decreasss  with  the  increase 
of  volume,  for  the  same  quantity  of  matter.  The 
greatrr  the  volume,  the  quantity  not  changing, 
the  Us$  is  the  densi^  of  the  body. 

I«»w  4.  When  iho  densities  of  two  bodies  are 
eqnal,  the  masses  are  directly  proportional  to  the 
volumes. 

Law  6.  The  masses  being  eqnal,  the  densities 
•re  inversely  proportional  to  their  volume. 

Law  6.  The  volumes  being  equal,  the  densities 
are  proportional  to  the  masses. 

No.  2  Proofs.  These  are  a  remarkable  evidence 
to  the  student  of  the  utility  of  even  simple  for- 
BsaU.  The  laws  may  l)e  all  remembered  by  means 

M 
of  the  formula  D  =  — ,  which  contains  all  e 

V 
kw*. 

Law  I,  Every  body  has  a  certain  qnantity  of 
natter,  and  oocnpies  some  space.  Therefore  D 
has  always  some  value.  In  the  gases  the  volume 
19  evident,  and  that  they  have  M  is  proved  by  their 
weight  and  action  (mechanical)  on  solids  and 
Uqoida. 

Laws  n..  III.  Looking  at  the  formula  it  is  clear 
^at  as  M  grown  larger,  V  remaining  the  same, 
the  .'quotient  of  the  division  most  increase,  there- 
fore the  density.  Again,  while  M  remains  the 
same,  if  V  increase,  the  quotient  most  decrease. 
Jjttw   IV.    Comparing    the    densities    of    two 

•M 

v^-       ■  D  V 

bodiea  in  proportional    formula  —  =   —  (I). 

D'  M' 

V 

M  V 

NowifD  =  D',  —    s     _.    For  the  densities 

M'  V 

beiny  eqnal,  the  expressions  of   thoss   densities 
most  ^  eqnal. 


D  V 

Law  V.  Here  M  =  M.     Therefore  —    =    — 

])'  V 

For  effecting  the  division  in  the  general  eqnatiou 
D  MV  V 

(1)    —    =   =    —  (rednoing  M  =  M'). 

D'  M'V  V 

Law  VI.  This  law  has  V  =  V.  Therefore 
D  M 

—     =     —  (reducing  V  =:  V). 
D'  M' 

The  application  of  the  density  laws  cannot  be 
given  here.  They  belong  in  great  part  to  the 
mechanics  of  liquids.  It  may  be  noted,  however, 
that  the  chief  objoot  of  the  Cavendish  apparatus 
twasthe  determination  of  the  mean  density  of  the 
rea  h.  This  had  been  already  established  by  the 
Shehallien  experiment. 

The  subject  of  density  gives  a  remarkable  ex- 
ample of  the  fact  that  scientific  views  not  nn- 
frequently  are  contained  in  ordinary  language  ; 
that  they  are  familiar  to  maa  without  his  advert- 
ing to  their  existenoa  within  his  mind.  Nothing  is 
more  common  than  to  say  suoh  n  body  is 
"  heavier,"  than  an  other — that  material  is  "  too 
heavy,"  and  the  like.     Now  in  such  expressions, 
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it  is  never  meant  that,  for  example,  a  pound  of 
feathers  is  heavier  than  a  pound  of  lead.  In 
many  cases  it  signifies,  and  is  the  simpleit,  ex- 
pression of  density  ;  that,  in  a  givet>  volume  there 
IS  more  matter  in  one  body  than  in  another. 
The  student  may  profit  mnch,  by  turning  the 

expression  of  density  I D   =  —  I    round   and 

V        v/ 

ronnd,  np  and  down,  seeking  now  one,  now 
another  unknown  quantity.  Ho  will  thus  learn 
by  a  simple  example  how  formulae  contain  what 
it  would  require  pages  on  pages  to  express,  and 
great  efforts  of  the  memory  to  recollect.  If  the 
formula  be  retained  in  the  safe  keeping  of  the  t»- 
iellect,  is  all  Its  development. 

M 
The  expgression  D  =    —  in  the  present  matter 

V 
will  be  a  sure  gnide  to  a  correct,  or  at  least  a  e&ie 
answer,  to  a  suddenly   put   complicated  question 
of  density. 


Section  II. 
Accidental  Pbopbeties  op  Matter. 

AS  before,  of  these  in  groups  or  singly,  accord- 
ing to  imporiauce. 

§      L— COMPBBSSIBILITY,     DlLATABILITY, 
HABDNBS8,  &C. 

Compreuibility,  is  the  permitting  reduction 
into  a  smaller  volume.  Some  bodies  have  this 
property  very  evident ;  examples  well  known  j 
others  have  but  little  sign  of  it — thus  iron,  stone, 
wiiter.  It  exist*  in  all,  in  a  greater  or  less  degree, 
and  is  the  cause  of  the  apparent  penetrability 
observed  in  bodies. 

IHlatability  is  the  power  of  occupying  a  greater 
volume.  It  is  the  reverse  of  compressibility,  and, 
like  it,  very  evident  in  some  bodies  ;  not  almost 
perceived  in  others.  The  gaseous  state  is  the  great 
example. 

Hardness. — Better  nnderstood  than  expressed. 
It  is  the  power  of  resisting  disintegration — divi- 
sion.   A  knife  separates  easily  the  particles  of  a 


bt  of  wood :  not  so  those  of  a  bit  of  gluss.  This 
property  depends  somewhat  upon  density ;  it 
exists  only  in  solids,  and  in  these  it  is  relative  ; 
hardness  in  timber  would  be  called  softness  in 
stone,  iron.  There  is  no  body  absolnccly  hard,  at 
least,  OS  yet,  none  discovered  which  can  not  be 
deprived  of  some  matter. 

JlrUtlenett. — Easily  divided  oy  a  shock.  Be- 
longs to  solids  only. 

Malleabilitt/. — Kos-ly  changingf  orm  or  volume, 
without  injury  to  texture,  by  compression  cr  per- 
cussion. The  name  is  taken  from  the  hammer. 
(Latin,  malleus.)  An  imporrant  property  po-i- 
ses£sd  by  some  bodies,  especially  amongst  the 
metals— lead,  tin,  gold,  platinum,  &c.  The  well- 
known  gold  leaf  is  a  familial  example.  Its  very 
thin  sheets  have  a    thickness  not  greater  than 

of  an    inch.      Becently    iron  has  been 
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•'  laminated,"  as  the  term  nsed  is,  to  the  thickness 

of  paper,  and  employed  tor  writing  a  letter  upon. 

Ihtctibility. — Easily  changing  form  or  volume 
by  bqing  drawn  through  openings  finer  and  finer. 
(The  name  from  the  Latin,  dueo,  I  lead.)  This 
property  it  is  which  permits  the  making  of 
mistallic  wires.  Only  some  amongst  the  matals 
possess  ductility,  and  it  is  a  remarkable  fact  that 
some  malleable  metals  are  not  ductile,  and  vice 
versa.  Wire  ^rawing,  n«  the  process  is  called,  is 
effected  by  drawing  metals  through  conical-shaped 
holes  iu  a  plate  of  steel.  Each  hole.  Fig.  85,  is 
a  little  smaller  than  the  hol^  which  preceded.  The 
wire  is  drawn  through  one  hole  after  another, 
Uutil  the  required  diameter  is  reached.  Fig.  30. 
Some  metals,  not  dnctile,  are  made  into  wires  by 
han^  forced  through  holes — for  instance,  the  new 
metals,  magnesium  and  thallium.  Ductility  would 
seem  to  depend,  at  least  in  part,  on  the  next  pro- 
perty. 

Tenaeiti/. — The  power  of  resisting  an  effort  of 
drawing  asunder  the  particles  of  a  body.  Attrac- 
tion of  cohesion,  the  oanse  of  this  property's  vary- 
ing so  much,  tenaoity  must  'liSer  mnch  in  variona 
bodies,  and  shows  bnt  little  beyond  the  solid  state. 
It  does  not  seem  to  have  any  dependence  on 
1 

de':sity ;  steel  wire     in.  will    bear    1341b. 

100 
Platinum,    same   ditmeter  only  161b.,  althongh- 
platinum  is  almost  thr^e  times  as  dense  as  steel. 
(To  be  coniinuad.J 


ME9SES.CUNNINGHAM  AND  MCCARTHY'S 
IMPROVEMENTS  IN  OBTAINING  MO- 
TIVE POWER. 
THIS  invention,  patented  by  W.  J.  Cunning- 
ham, of  480,  New  Oxford-street,  and  Alfred 
Patrick  McCarthy,  of  Bloorasbury,  consists  in  the 
application  of  springs  of  any  description  or  any 
equivalent  power  so  combined  with  wheoh,  levers, 
and  other  apparatus  as  to  act  alternately  or 
simultaneously  the  one  on  tha  other,  and  by  this 
means  aid  or  cause  the  propulsion  of  any  wheeled 
vehicle.  Fig.  1  is  a  lonuitudinal  section  of  the 
apparatus,  Fig.  2  combining  sections  through 
A  B  and  C  D,  Fig.  1.  The  said  springs  are 
contained  in  boxes  or  cases  a  ai,  free  lo  revolve 
on  a  shaft  b,  and  have  attached  to  them  gear 
wheels  c  <i  in  gear  with  pinions  efoxi  the  shafts 
g  h  of  the  winding-up  wheels  i  j,  which  are 
alternately  placed  in  and  out  of  contact  with  the 
ground.  On  the  same  shaft  b  as  the  spring  boxes 
is  a  gear  wheel  k  taking  into  a  pinion  {  on  the 
driving  shaft  m  of  the  machine,  on  which  are  the 
two  carrj-ing  wheels  ti,  so  that  the  action  of  the 
springs  being  communicated  to  the  shaft  b  causes 
the  gearwheel  k  to  revive,  thereby  imparting  its 
motion  through  the  pinion  I  to  the  carrying  wheels, 
and  thus  propelling  the  machine.  But  so  that 
the  action  of  the  springs  shall  be  continuous  they 
are  alternately  acted  upon  and  kept  up  to  their 
working  power  by  the  wheels  ij  in  the  following 
manner : — On  the  spring  shaft  b  are  small  fast  and 
loose  pulleys  o  p,  from  which  a  band  or  strap 
passes  to  a  corresponding  pulley  q  on  an  auxiliary 
shaft  r,  on  which  is  a  cenical  pulley  «  correspond- 
ing to  another  conical  pulley  t  placed  in  the  re- 
verse direction  on  the  shaft  u,  and  a  strap  con- 
nects these  said  conical  pulleys  e  and  t,  so  that 
by  shifting  the  said  strap  from  riglit  to  left,  or 
vice  versa,  a  slower  or  faster  action  may  be  im- 
parted to  the  cams  t>  w,  on  the  shaft  «.  These 
said  cams  act  upon  the  npper  ends  of  sliding 
blocks  X  g,  carrying  the  bearings  z  bi,  of  the 
winding  up  wheels  i  j,  and  alternately  depress 
the  said  wheels,  which  by  their  contact  with  tlio 
gr>nnl    during  the  pro^tcss  of  t'ue  machine 
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eaogcd  to  reTolre,  thereby  rotating  the  pinions 
e  /,  from  which  motion  is  communicated  to 
the  ge^r  wheels  e  d,  attached  to  the  spring  boxes 
a  ai,  and  thus  wind  np  the  springs  in  advance  of 
the  speed  of  rotation  of  the  gear  wheel  k,  thus 
ensuring  their  constant  action.  The  said  sliding 
blocks  X  y,  act  alternately  upon  the  ends  of  a 
lever  c^  oaoillating  on  a  fulcram  d\  suspended 
from  the  cross  frame  «<  carrying  the  bearings  of 
the  cam  shaft,  by  which  means  the  cams  baTe 
little  or  no  work  to  do  in  rising  the  wheels,  is 
tfaey  ex  ictly  balance  one  another,  thns  preventing 
a  great  strain  being  thrown  on  the  working 
mechanism  of  the  mnchiae.  If  a  greater  amount 
of  adhesion  is  required  on  the  winding  wheels, 
the  cross  frame  «'  may  be  lowered  by  the  screw 
f\  worked  by  the  hand  wheel  ^i.  and  having  its 
bearing  in  the  cross  bar  &'.  The  bosses  on  the 
wiiidin<;  shafts  g  h  at  all  times  bear  against  a 
guide  t>,  and  are  connected  to  the  shaft  b  by 
radial  arms^'i,  thns  ensuring  the  wheels  c  e  and 
d  f  being  always  in  gear  with  one  another. 
One  or  more  guide  wheels  /t'  is  or  are  adapted  to 
the  fore  end  of  the  machine,  and  actuated  by  a 
hand  wheel  {>,  br  which  means  the  course  of  the 
Teliicie  to  which  this  apparatus  is  applied  is 
directed.  When  the  machiae  is  going  forward.s 
the  pawls  fn'  acting  on  the  gear  wheels  c  d, 
attached  to  the  spring  boxes  sre  pUced  in  con- 
tact therewith  to  prevent  their  springing  back  in 
a  contrary  direction  when  not  acted  upon  by  the 
winding  wheels,  and  when  the  machine  is  re- 
quired to  go  backwards  tfae'e  pawls  *ni  are  lifted 
ont  of  gear  with  the  wheels  c  d,  the  pawl  »>  hav- 
ing been  prevlonsly  thrown  into  gear  with  the 
wheel  it  to  prevent  its  forward  driving  action. 
It  is  evident  that  the  action  of  the  spring  boxes 
and  spring;  shaft  may  be  reversed  so  that  the 
machine  may  be  driven  either  by  one  or  the  other. 
When  it  is  desired  to  stop  the  vehicle  all  the 
pawls  are  placed  in  gear,  by  which  means  the 
whole  power  of  the  springs  is  store  1  up  for  a  new 
start,  and  the  course  of  the  machine  gradually 
arrested.  The  springs  may  beadditioniUy  woaod 
np  by  hand  if  required,  and  the  self-acting  wind- 
ing wheels  mav  be  placed  in  and  ont  of  contact 
with  the  ground  by  liand  iustead  of  by  the  means 
described,  and  several  springs  may  be  placed  on 
one  shaft  so  as  t)  hare  a  continuous  action,  by 
which  arrangement  mnch  p>wer  will  be  gained. 
The  carrying  wheels  may  have  clutches  applied  to 
their  axles,  so  that  they  may  be  disconnected 
therefrom  when  turning,  or  at  other  convenient 
periods,  and  the  two  or  more  springs  may  bo 
arranged  to  act  simultaneously  if  desired. 

A  whistle  acted  upon  by  compressed  air  or 
otherwise  may  b^  placed  on  any  convenient  part 
of  the  machine  so  as  to  signal  its  approach  in  the 
same  manner  an  obtains  a'  present  with  steam 
whistles :  and  the  pawls  may  be  made  to  act  upon 
spring  balances  to  indicate  the  amount  of  power 
given  off  by  each  spring. 

Tills  machine  or  apparatus  may  be  employed 
either  for  railways,  road  vehicles,  stationary 
enjrinci,  clocks,  or  any  other  purpose  for  which 
motive  power  of  any  description  is  required,  and 


and  will  form  a  valuable  addition  to  steam  engines 
by  enabling  a  comparatively  small  power  to  per- 
form the  same  amount  of  work  as  a  greater  power. 


NOTES    FROM   THE    PROCEEDINGS  OF  THE  ROIAL 
ASTRONOMICAL  SOCIETY. 

W.  L*9SEL,  Esq  ,  F.R.S.,  Pixsidkht,  in  tbi  CaAia. 

The  Fresident  upreaMd  tlie  deep  fcrief  tliat  the  Society  ex- 
perienced on  hearing  of  the  death  of  the  Uta  Rhle  President, 
Admiral  R.  II.  Manners,  and  remarked  on  hia  manj  amiable 
qualities,  and  the  interest  he  tool:  in  promotinf;  astronomical 
science. 

Professor  Seliryn  exhibited  to  the  Soeietjr  a  chart  that  he 
had  receired  from  Sir  John  Hersehel,  in  which  were  ronghl} 
mapped  all  the  solar  spots  ohser%-ed  by  Ur.  Carrington.  Sir 
John  Btnted  that  his  object  was  to  discorerwiittlier  any  par- 
ticular region  of  the  sun  showed  any  deci(]cd_^tendency  to 
macolarity.  Had  he  been  successful  in  detecting  iiny  locality 
vhere  spots  appeared  more  frequently  on  the  solar  disc  the 
chart  vottld  have  been  made  rao^e  accnrately,  but  not  havini; 
been  successful,  the  chart  vas  submitted  to  the  attention  of 
the  Society  in  its  rough  state. 

Sereral  ohserrers  presented  their  observations  of  the  oecul- 
tation  of  Saturu,  on  April  19th.  with  their  remarks  upon  the 
phenomenon.  Three  distinct  oliservations  had  hcen  made  at  the 
Royal  Observatory  ;  Mr.  Joyason,  Ciiptain  Nuble.  and  Mr. 
Talmsge,  had  also' observed  the  occaltation.  Mr.  Talmage  also 
observed  the  occaltation  of  Titan,  and  remarked  that  had  he 
taken  the  trouble  to  compute  the  place  of  some  of  the  brighter 
s»teUitcs,  he  might  equally  well  have  observed  their  occulta- 
tion  also.  ' 

Mr.  Penrose  submitted  to  the  attention  of  the  Societr, 
some  observations  of  occultations,  solar  spots,  and  of  the 
variable  Al^ol;  concerning  the  latter,  Mr.  Penrose  stated 
that  the  period  required  some  slijEht  corri^ction,  as  the  observed 
time  of  the  minimum  brightness  was  three  hours  in  advance 
of  the  computed  lime.  The  observations  of  solar  spots  (a 
diagram  of  which  was  presented  to  the  Society)  did  not  ap- 
pear to  indicate  that  caplike  depression  which  these  pheno- 
mena UBUMtty  present,  Mr.  Itrowning  remarked  that  in  his 
observations  of  wlar  spots  the  same  peculiarity  had  often  pre- 
lentcd  itself  when  the  penuml>ra  had  appeared  nearer  the 
centre  of  the  sun  than  tiie  limb. 

Mr  Lockycr  said  that  he  believed  that  during  the  last  year 
a  great  chait);u  bad  taken  place  in  the  appearance  of  sun 
splits,  and  sutimittcd  as  a  working  byptithesis  that  possibly 
the  photospllcre  at  the  time  of  maximum  macularity  was 
thinner  thiia  at  the  time  of  the  least  frequent  appeamnce  of 
spots. 

Licntcnant  Drown  offered  some  meteorological  observations 
made  at  Gibraltar  from  ISOO-S,  towards  the  end  of  0,:ccmber 
in  each  year,  with  a  view  of  determining  the  probability  of 
llie  Solar  Eclipse  of  1^70  Ijeiug  visible.  The  general  tenor 
of  these  observations  was  to  show  that  the  sky  at  lliat  period 
of  the  year  was  generally  free  from  cloud,  and  that  the 
chances*  were  greatly  in  favour  of  complete  obsen-atioii. 

The  President  remnrked  that  a  great  number  of  letters  had 
been  received  from  gentlemen  volunteering  their  assistauee 
in  the  expected  forihcomiog  expedition,  and  that  in  the  course 
of  a  week,  the  Council  of  the  Society  would  meet  to  discuss 
th«  most  likely  method  of  procuring  the  co-operation  of  the 
Government, 

Mr.  Airy  repeate<1  the  remarks  that  he  had  made  at  the  pre- 
vious meeting  of  the  Society.  From  the  experience  gained 
by  En;;iish  and  American  observers  in  former  eclipses,  it  ap- 
peared that  the  three  great  subjects  of  observation  which 
required  especial  attention  and  especial  training'  were  photo- 
graphy, spectroscopy,  and  polarisation,  and  this  division  was 
so  necessary  that  he  had  no  fear  of  its  being  disputed. 
The  number  of  persona  who  a'ill  be  required  at  one  station 
to  carry  on  the  obaerviitions  by  photography  with  good  effect, 
is  three  well-skilled  observers,  thoroughly  versed  in  the  use 
of  photograpliic  apparatus,  and  able  to  adapt  themselves  to 
the  sinzuhir  circumstancesof  llie  phenoni;iiou.  These  three 
observers  will  require  two  iisiistants,  who  need  not  be  so 
wt-il  acquainted  with  photography,  one  of  whom,  if  possible, 
should  be  a  car^*fftUr,  who  m-iy  be  valuable  for  other  par- 


poMS.    The  partienbir  wanti  of  tpectrowopr  reqnira  tve 
skilled  obserrera,  to  be  assisted  by  threi  othen,  who  under- 
stand a  little  of  the  nature  of  apeetrura  analysis,     fot  the 
observations  with   the  polariscope  it  seenu  impoMible  to  di»- 
pense  with  fewer  than  three  skilhil  observers,  wko  woald  re- 
quire, probably,  three  aasistants.     The  Bumbcr  ot  ajulled 
obterrert  is,  therefore  eleven,  and  with  their   assistants  and 
other  general  observers,  wouhl  make  a  total  of  twenty-six 
persons  required  (br  each  station.    About  sixt^  gentlemen 
have  expressed  a  wish  to  take  part  in  this  expedition,  so  that 
two  stations  can  be  completely  faniahed,  one  at  Cadii,  and 
the  other  at  Gibraltar.    It  is  necssaar;  that  the  direeton  of 
the  expedition  should  know  what  observation  each  volnnteer 
is  competent  to  make,  and  whether  he  is  willing  that  his  ser- 
vices shall  he  transfened  to  any  other  depaxtment  that  neces- 
sity may  reader  desirable.     Mr.  Airy  concladcd  by  expresnnK 
his  opinion  that  the  observers  who  had  taken  the  obserra- 
tinna  with  the  polariscope  in  fonner  eclipses  knew  noOktng 
of  the  use  of  that  instrument,  and  that  it  was  indispensable 
that  every  observer  should  iStiafy  some  competent  penon 
that  he  knew  what  pohmsation  ia,  what  the  plane  of  polari- 
sation is,  and  what  the  plane  of  polarisation  is  when  he 
sees  it. 

Mr.  De  Is  Rue  said  that  he  believed  an  expedition  bad 
never  been  organisttl  which  was  so  likely  to  have  a  sucoessful 
issne  as  the  one  under  discussion.  Gentlemen  the  moat  com- 
petent to  bring  about  a  success  had  expressed  their  intention 
of  taking  part  in  the  expedition,  there  was  required  onl/  a 
master  mind  to  direct  the  proceedings,  which  ha  hoped  wooU 
be  found  in  the  person  of  the  the  Astronomer  Royal. 

The  Astromoner  Royal  could  not  nndertake  to  reply  to  the 
invitation  of  Mr.  De  la  Rue,  and  left  the  matter  doubtful ; 
at  a  subsequent  period  of  the  evening  Mr.  Airy  said  that, 
considering  all  the  contingencies  and  requirements  of  the 
observers,  it  would  he  desirable  that  the  steamer  shonld  be 
ready  to  start  on  Saturday,  the  3td  of  December ;  and  that, 
in  case  the  nnmber  of  volunteers  increased,  ia  a  manner 
totally  unexpected,  it  miiht  be  desirable  to  doUch  a  party  to 
the  East  Coast  of  Sicily,  which  would  require  the  expedition 
to  start  still  earlier. 

Prof.  Grant  hoped  that  a  certain  nnmber  of  aitista  and 
draughtsmen  miglit  accompany  the  astronomer*,  aa  their 
services  would  probably  be  very  useful.  It  was  announced 
by  the  committee  that  the  names  of  several  had  been  re- 
ceived. ..     „  „ 

Mr.  W.  T.  Lynn  communicated  a  paper  on  the  Proper 
Motion  of  the  Stir  Groombridge,  18S0,"  derived  from  a  dis- 
cussion of  the  Greenwich  observations  for  20  years,  and 
which  tended  to  esUblish  the  hitherto  received  value  of  iU 
proper  motion.  , .     .      ,  ^. 

Mr.  Proctor  addressed  the  Society  on  the  subject  of  'he 
resolvability  of  star  clusters  being  regarded  as  a  proof  of 
distance,  and  in  the  course  of  the  discussion  which  followed, 
Mr,  Stone  expressed  his  opinion  ou  the  cause  of  the  in- 
creaeid  proportion  of  small  stars  (hat  become  visible  as  the 
aperture  of  the  instrument  is  increased.  For  the  purpose 
of  explanation,  Mr.  Stone  considered  the  stars  as  being  col- 
lected in  concentric  rings  around  the  solar  system,  at  in- 
creasing distances,  and  supposed  stars  of  all  ma^uitudex 
equally  distributed  in  lliese  rings.  Tuen  the  stars  of  the  first 
miignitode  in  the  first  ring  are  onr  first  magnitude  stare. 
Tlie  second  magnitude  stars  may  bo  supposed  lo  embrace  not 
only  the  stars  of  the  second  magnitude  in  the  first  nng,  but 
the  stars  of  the  first  magnitude  in  tlie  second  ring.  For  third 
tnn'nitudc  stars  the  first  of  the  third  ring  wiUbe  exclnded, 
and' so  on  dowu  to  the  eleventh  or  twelfth,  or  any  mafni- 

Mr.  Williams,  Assistant  Secretary  of  the  Society, exhibited 
and  described  an  amrieut  artrominicul  instrument  of  the  I7th 
i-cnturv,  the  work  of  Caui;j mi.  and  hte  the  property  of  Dr. 
Lee.  the  diameter  of  tl«  object  gla«  was  about  2m.,  but 
the  diameter  of  the  e.vcpicre.  which  cuusisted  of  three  lensaa, 
was  about  3in.  The  'field  of  view  was  said  t.J  ba  very  Hat, 
and  the  definition  gO'id,  though  the  tube  beiiij  raale  of 
vellum,  the  fiexure  of  the  instrument  interfere.)  considerably 
with  iU  performance.  The  f«al  length  was  a'jout  Oft.,  sud 
the  weiicUt  about  2^11). 


THE  ELECTRIC  FULGURATOft, 

At  the  recent  annual  convetsaiione  of  the  Plymouth  losti- 

tuton  and  Devon  and  Cornwall  Natural  History  bociety,  held 

a  Plymouth,  Mr.  J.  N.  Hoarder,  F.C.S.,  exhibited  a  new  and 

extraordinary  apparatus,  to  which  he  has  given  the  naste  of 
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Xhetric  FBlftiittor,  hmat  tat  it*  objcctt  the  ^rodai^tim  of 
electric  ipene  or  diichurn*  of  etatinl  or  fnctionil  elee- 
CricitT  of  imneiue  lentth  pieeiMljr  neembliner  ligbtaing 
fluhei-  The  effect  ii  jnodaeed  by  »  peenlitr  •rrmitenient 
of  luK*  Leyden  jan,  which  are  ell  iniolated  on  leiMrate 
clue  piUen,  8(L  high,  tied  in  >  fnme  ud  cniinected  bjr 
leTcri,  which  permit  them  to  be  joined  together,  eillier  u  u 
ordisatT  battery,  or  tamed  into  a  petition  which  eonaeet*  the 
inaer  eoatiaf  of  each  with  the  outer  coating  of  the  next 
The  Jan  are  met  charged  at  an  electric  battery  from  a  power- 
M  (lata  electrical  machine,  and  when  tnffldently  charged 
are  nddenly  diiterered  from  battery  connection  with  each 
oilier  and  are  thrown  into  theinteniity,or,  at  it  it  tometimee 
called,  eaieade  petition.  The  ditcharge  taket  place  between 
the  belle  cf  a  mitable  diicharger  connected  with  each  tcr- 
minaL  By  thia  airangement  prodigiont  iparkt  of  great 
length  ire  obtained,  retembling  xig-iag  ilathet  of  lightning,' 
accompanied  by  a  lend  report.  The  apparatnt,  contiiting  of 
thirteen  Lejden  jir^  gave  tparkt  in  feee  air  of  S(l  {in.  in 
leogth  Tery  thick  and  crooked,  and  of  a  bnlhaat  blnuh-white 
cohMU'.'  The  deflagrating  power  of  the  appaimtot,  ai  exhi- 
bited ia  the  eombnition  of  metal  learei  and  wiret,  appeart 
to  be  greater  in  the  inteniity  than  in  the  qoantit;  arrange- 
ment. When  thil  ditcharge  ia  made  to  pati  through  heated 
air  itt  length  it  amaiingly  increaied.  Sisty-thrce  imall 
tnirit  lampi.  each  baring  two  wicki,  wore  arranged  in  a  bng 
ebonite  tronah,  so  at  to  form  a  line  of  I!8  tpiril  a>met,  ei- 
Unding  to  the  length  of  Bft.  Over  theie  fltniLi  a  brilliant 
tnark  piiaied  with  inch  facility  from  a  modenU  charge  that 
Mr  Heanlerealcolated  that  a  fall  charge  would  be  able  to 
saH  more  than  doable  the  dittance.  When  the  charge  wat 
a  little  rcdnced  the  tparkt  ttill  patted  through  the  flaniet  in 
a  lett  brilliant  form,T>ttt  producing  a  bright  tpot  immediately 
over  the  lop  of  each  wick,  giring  to  the  whole  the  appearance 
ofa  long  atring  of  brilliantbeadt.  Mr.  Hearder  Mated  that, 
altluMub  thil  appaiatu  originated  with  him,  it  wat  not  now, 
at  rnarda  date,  for  ha  had  ahown  the  todety  a  timilar 
ATasgemiat,  thongfa  on  a  very  much  tmaller  leale,  more 
than  M  year*  aga  Itt  prctent  more  impoting  form  wat  en- 
tirely dne  to  the  leal  and  liberaltty  of  the  gentleeun  before- 
meatiooed,  who,  being  deelroat  oi  iicertaining  to  what 
extent  the  principle  admitted  of  derelopment,  had  giren  him 
an  order  to  eonttniet  the  apparatoa  now  before  the  aoeiety. 
The  oonclniiont  arrived  at  were,  that  with  luitable  tppantua 
and  nff^""***'^  and  electrical  machinet  of  adequate 
power,  the  arrangement  might  be  alraott  indefinitely  ex- 
tended, and  that  tptrkt  of  ft  or  20fl.  in  length  in  free  air 
would  be  by  no  meana  dilllealt  of  attainment.  The  prcient 
apparatnt  originally  oonaitted  of  15  Jart,  which  gare  iparks 
of  ift.  in  free  air.  In  ooncluiion,  Mr.  Hearder  remarked 
that  thia  apparatnt  opened  a  new  field  tat  electrical  inretti- 
gation  in  coanectioowith  the  effect!  of  quantity  and  intentity 
in  relation  to  ttntical  electricity,  a  lubject  never  yet  at- 
tempted for  want  of  tnitable  apparatnt,  and  be  wat  hound  to 
lay  uat  the  remllt  of  the  few  experimenti  he  had  been  able 
to  make  are  nich  at  could  hardly  have  been  predicated  with 
our  preient  notieni  of  the  action  of  the.Leyden  jar. 

80LAH  ECLIPSES. 
TmoooH  the  kindneai  of  Prof.  Henry  Uorton  we  are  en- 
abled to  give  a  brief  account  of  a  lecture  on  the  above  mb- 
ieet  given  by  him  for  Uie  benefit  of  the  Franklin  Inititute. 
We  have  belbre  had  oeeaiion  to  refer  to  the  popularity  of 
thil  eminent  lecturer,  at  well  at  to  the  enormoua  icale  on 
which  he  condnctt  the  moat  luecetafal  experiroentt ;  end 
the  laetare  on  toUr  eelipiet,  which  wat  demanded  a  aeoond 
time,  illutrated  u  it  wat  with  the  moat  brilliant  experi- 
menti, fiiUy  tnitaina  the  high  reputation  be  has  gained  both 
in -the  old  and  new  world.  Alter  deacribing  experimentally 
the  cantti  of  an  coUpie,  the  umbra  and  pcnnmbra,  the  law 
of  direction,  the  total  aeUpee,  and  the  prominencet,  the  lec- 
turer proceeded  to  illustrate  the  formation  of  solar  promi- 
neneei,  by  meant  of  a  tank  and  a  coil  of  wire  (tee  woodcut). 


Che  tank  it  fliled  wi'h  water,  and  then  a  tolntion  of  corlii- 
neal  it  ran  in  on  the  bottom  with  a  pipette.  A  single  flask 
cell  excited  with  bichromate  of  potaan  und  sulpbnnc  acid  is 
eaottgh  todelcnnine  theatcending  currant,  which  carrica  up 
the  crimtosi  lolntion  in  a  very  beaotiful  manner.  By  inter- 
rupting the  eireuit,  the  red  prominence  can  be  made  to 
tettle  back,  or  topple  over,  so  at  to  assume  many  of  the 
forms  aetnally  obaerved.  To  erect  the  image  on  the  screen 
PrafessoT  Morton  used  one  of  Zentmayer's  erecting  prisms 
Mr.  J.  K.  Lockyer'a  drawings  of  solar  prominencet,  pictures 
of  the  oosuna,  and  ita  coruscation,  illostnted  by  a  new 
piece  of  apoaratni  for  the  laatem,  and  producing  on  an  im- 
nente  leaie  the  ;besattfttl  cffecta  ahown  bv  the  chameleon 
top,  were  very  clearly  tbown.— CAemicaf  .^ei». 


THE  nrFLUENCE  OF  THE  SUN  UPON  GLASS. 
— M.  Itontempi,  mantirlnK  dtn.otor  of  the  famoui  gUut 
workt  at  Choltey-Ie-Kot,  stat«a  that  the  beat  and 
wblteat  clati  made  at  St.  Gobaiz  turn*  to  a  diitlnct 
yellow  after  three  montha'  expoiure  to  the  inn.  Extra 
vrbite  glati  (pecnllarly  mannfacturedi  taai  become  even 
more  yellow,  and  graanally  auumet  a  eoloor  known  aa 
pefure  d'  ctgrnoa ;  a^t  oontaialne  fire  per  cent,  of 
lltbarce  waa  alto  aJIected,  though  far  leal  perceptibly ; 
cryital  kUu,  made  Tltb  carbonate  of  potaaaa,  Itibarge, 
and  lillcawaanot  at  all  affected  (the  other  Tarletiei 
referred  u>  eootaio  carbonate  of  soda) ;  EogUtta  plate- 
flta«t,fram  the  Itntlih  Plate  Glaai  Company,  of  adit- 
tinoUy  •aim  bine  tin; i,  alto  remained  unaffected. 


IiETTEBS  TO  THE  EDITOR. 

rWe  do  not  bald  onnelTei  renontlble  for  the  opinion! 
of  our  eorreipondentt.  Tfie  Editok  retpectfully 
reqaetts  that  all  eommnnlcatlont  ihonld  be  drawn 
np  ai  briefly  at  poitlble.] 

*,*  All  eommnnlcatlont  thonld  be  addrened  to  the 
Xdiior  of  the  Bmolish  Hicbahic,  31,  Tarlitock- 
ttreet,  Covent  Garden,  W.C. 

AH  ebeqoes  and  Poit  Offlee  Orden  to  be  made  pay- 
able to  i.  JPammorx  Edwabo*. 

J  would  bare  eTery  one  write  what  he  knowi,  and 
at  mach  aa  be  knowi,  bat  no  more ;  and  that  not  In 
this  only,  bat  la  all  other  lubjecu :  For  ineh  a  per- 
lon  may  have  aome  partlealar  knowledjie  and  expe- 
rlenoe  ef  the  nature  of  inch  a  peraon  or  tuch  a  foun- 
tain, that,  at  to  other  tbtngi,  knowi  no  more  than 
what  everybody  does,  and  yet  to  keep  a  clutter  with 
this  little  pittance  of  his,  wlU  undertake  to  write  the 
whole  body  of  phyilcka :  a  vloe  from  whence  great  In- 
eonTenlenoes  derive  their  orlglnaL -Afon/owne'i 
Euay$. 

THE  FUEL  OF  THE  8U.V.-ME.  BEAKDSLEY'S 
DYNAMICS. 

Sib,—"  F.II.A.S.,"  p.  SOS,  has  replied  »o  fnllr  to  the 
"  Harmonloai  Blaekimlth'i "  reqneit  for  an  opinion  at 
to  Mr.  Wllllami't  book  "  The  Fuel  of  the  San,"  that  I 
ihould  not  feel  any  call  to  glTe  a  reply  myielf,  except 
for  a  remark  or  two  of  "  F.K.A.S." 

I  know  more  of  the  book  Itself,  and  ahonld  sum  It  up 
lo  the  well-known  jeit  lU  mot,  "  what'a  new  is  not  tree, 
and  what'!  true  it  not  new,"  The  author  appeart  to 
f tney>be  li  (tlrlni;  ont  a  new  and  deflned  theory  when 
he  it  limply  muddling  up  Ideaa  common  to  moit  men 
who  hare  thought  on  the  intdect  lerioutly,  and  with 
the  means  of  thought.  It  It  pretty  g^enerally  believed 
now  that  all  tpace  eontatna  matter  In  variant  formt,  aa 
ether.aiJTOlttei.  and  eotmlealduit;  microuopic  planeti. 
in  fact  The  heat  of  the  tun  li  commonly  attributed 
to  the  Impact  of  inch  bodies  continually  drawn  in. 
What  then  beoomet  of  the  "  exbauited  Fuel?"  Simply 
thil.  the  tame  force  of  Impact  which  reenlU  In  heM  by 
the  arreat  of  motion,  deiiroyi  the  bonds  which  hold 
the  substance  together.  It  It  resolved  Into  ita  elemenu, 
and  those  elements  Intothelrnltlmatestateof  divltlon; 
to  aie  a  common  llluitrition,  the  body  It  retolred  Into 
vapour  Jutt  as  would  a  drop  of  water  falling  on  molten 
Iron :  this  vapour  or  gas  necessarily  reoedes  from  the 
inn  by  ordinary  laws  (not  by  aiiy  supposed  repulsion), 
and  formt  the  obromosphere  and  the  absorbing  atmos- 
phere, and  probably,  for  here  we  pass  Into  conjecture, 
the  ether,  which  carriea  away  Into  space  again  both 
the  heat  and  light  produced  by  the  concussion,  and 
ofto  the  matter,  whioh,  again  eondenting  In  dlstantspaee 
after  parting  with  the  beat  It  otrrled  away  latent,  is 
prepared  again  to  commence  its  Journey  back  to  the 
sun,  again  to  repeat  that  process. 

Natuie,tn  faet.exlitton  a  syitem  of  perpetual  motion, 
becaute  there  is  no  lost  or  frlotlon  outride  qf  her  wort- 
ingi  at  In  our  machinet ;  the  never  totes  her  force,  but 
Ita  changes  of  form  and  operation  are  what  wo  know 
a<  her  workt. 

Mr.  Beardsley  hat  eccnpied  two  columns  of  iraall 
print,  p.  200,  in  apreodiut;  an  intellectual  mist  which 
three  lines  will  dlmlpate.  All  hit  argument  about  the 
gyroioope  and  pendulum,  which  may  seem  "  tali  talk" 
to  people  at  Ignorant  as  himself,  la  bated  simply  on 
that  Ignorance.  Kow  letut  at  once  admit  that  Igno- 
rance on  a  matter  of  science  it  no  crime.  A  man  may 
fairly  be  in  error,  and  base  a  false  argument  on  an  er- 
roneous  observation  ;  every  scientific  man  does  to  at 
times,  and  needa  not  punishment,  but  correetloc.  But 
when  a  man  challenges  the  whole  sctentlflc  world,  and 
calls  them  idiots,  on  no  better  ground  tlian  hit  own 
very  limited  perception,  the  cue  ft  very  different ;  such 
men  are  public  pests,  and  deserve  punishment,  for  cor- 
rection they  cannot  receive. 

It  it  poisible,  after  all  this  talk,  to  open  the  eyes  of 
this  man  to  the  simple  fact  thst  the  whole  of  the  ma- 
chinery he  it  arguing  aSout  it  la  motion,  not  only  the 
vupporting  points,  which  are  solidly  connected  to  the 
rarth ;  that  consequently  his  argument  on  the  effect 
I  hat  the  motion  of  the  earth  ot^M  to  have  on  the  ball 
of  the  pendulum  it  simple  noniente,  because  the  only 
effect  would  be  due  to  the  dllTerence  In  length  of  the 
I  wo  area  deaoribod  by  the  ball  and  its  point  of  eutpen- 
hIou,  proportioned  to  the  dtttances  of  each  from  the 
ceutreof  theearth.  Exactly  the  same  argument  appllei 
to  bit  former  difllcnlties  about  the  minds.  The  water 
and  the  air  are  as  much  attached  to  the  earth  as  the 
soil  Itself,  and  revolve  with  It.  If  the  earth  suddenly 
stopped,  then  the  retolts  he  sapposes  woald  come  into 
effect.  It  Is  Just  so  with  avesselof  water  set  spinning, 
01  any  one  mav  see.  At  first  the  vessel  revolves  arovnd 
the  voter,  which  remains  at  rest ;  gradually  the  friction 
of  the  sliles  sets  the  water  revolving,  and  after  awhile, 
the  whole  turns  just  at  though  the  water  were  solid  and 
fixed  to  the  vessel ;  stop  the  motion,  and  the  water 
goei  on  revolving  till  its  motion  is  exhausted  by 
friction. 

Of  ooarte  if  Mr.  Beardtley  merely  wishes  to  cause 
mental  ooniution,  and  act  at  a  aort  of  advertiser  to 
that  pretender  Parallax,  he  Is  wise  to  do  his  fighting 
among  hedges  and  ditches,  that  it,  to  argue  about  peu- 
dulumt  and  gyroicopet,  subjects  so  obacnre  to  most 
minds  that  hit  aaterilont  as  to  what  tbev  raiuf  teach 
mav  teem  reaaonabic :  but  I  have  aaked  bim  to  deal 
witotwo  simple  facta  in  every  day  experienoe ;  he  tays, 
p.  200,  tiiat  tne  sailor  can  travel  anywhere  if  he  has  a 
chart.  Jnst  so ;  will  he  have  the  goodness  to  tell  us 
where  a  chart  it  to  be  found  which  Is  not  based  on  the 
•pherieal  form  of  the  earth  ?  I  have  leen  a  great  many 
cnarta,  but  none  except  on  thli  principle.  A  map  of 
the  world  on  Mr.  Beudsley'i  plan  would  be  so  Inte- 
resting, and  inch  a  novelty,  that  if  he  can  by  any  poiii- 
blllty  devlie  one,  I  will  ask  you,  Ur.  Editor,  at  a  per- 
Bonal  favour,  to  give  bim  a  whele  page  for  Its  proauo- 
tlon.  SlOMA. 


CLAIRVOYANCE. 
Sib,— I  am  afraid  that  It  Is  out  of  my  power  to  give 
onr  friend  "  The  Harmonious  Blackimltli,"  the  infor- 
mation he  asks  me  for.    In  tact,  I  am  no  believer  in 


elalrvoyanee,  by  which  I  do  not  mean  that  I  am  a  dis- 
believer or  absolute  denier  of  the  existence  of  such  a 
faculty,  but  that  I  do  not  accept  It,  simply  beeanse  no 
evidence  beyond  report  has  ever  presented  itself  to 
me,  though  often  sought  for.  My  present  opinion  is 
that  clavvovance  Is  a  mlieonceptien  of  trantfer  of 
thought,  and  that  when  a  clairvoyant  gives  true  Infor- 
mation It  Is  beesute  the  questioner  has  the  reply  in 
hit  own  mind.  Two  ont  of  many  eaiei  will  iUuttrate 
what  I  mean.  Hy  watch  wat  once  stolen  from  my 
room.  10  I  went  to  a  mesmeric  friend  who  boasted  the 
posiession  of  a  perfect  clairvoyant.  She  described  to 
me  the  thief  and  the  circumstances,  the  going  away 
vritb  It,  and  pawning  of  it  at  a  place  she  did  not  name, 
bnt  described  as  though  she  saw  it,  and  read  the  name 
from  over  the  shop  vrindow.  She  was  correct  at  to 
the  tlilcf :  all  the  reel  toiu  pure  imaginatbm,  the  fact 
being  that  I  had  a  very  strong  suspicion  as  to  the 
first ;  all  the  rest  I  traced  out  In  vain,  though  I  tound 
the  place  she  named.  But  some  time  afier  I  caught 
the  thief  and  recovered  my  watch,  and  learnt  all  the 
real  f  icts ;  yet  the  description  was  so  vivid,  that  one 
conld  but  believe  facts  were  being  seen  by  the  clair- 
voyant as  they  patted  before  her  eyes. 

Another  clairvoyant  being  tendered  me  at  evidence, 
and  as  havlDg  the  power  of  describing  distant  occur- 
rences, I  tested  her  by  going  to  my  brother's  house, 
and  requesting  him  to  make  some  alteration  In  the 
ornaments,  and  to  write  me  a  note  saying  what  was 
done.  The  young  lady  was  next  day  duly  thrown  Into 
a  trance,  when  she  described  my  brothers  bouse  and 
sitting-room,  and  told  me  how  he  and  his  wife  were 
engaged,  but  singularly  enough,  omitted  to  say  that 
another  brother  wai  at  that  moment  In  tbelr  company, 
/  nof  knowing  he  waa  in  London,  She  dccribed  the 
room,  pleturei,  Ac,  very  cltarly,  till  iho  came  to  the 
altered  ornament,  which  ibe  aald  was  either  a  large 
figure  or  voie,  but  the  could  not  clearly  lay  which, 
evidently  became  I  wat  myielf  nnoerlaln  what  was 
tbere;  the  evening  before  it  wot  a  large  alabatter 
vase.  However,  I  admitted  the  truth  of  the  deicrip- 
tlon :  but  Jutt  as  my  friend  aiked  me  if  I  were  now 
satlified  01  to  clairvoyance,  I  took  out  my  brother's 
note,  unopened  till  then,  and  found  these  words,  "  The 
vase  is  removed,  atfd  the  parrot  esge  put  In  Its  place.' ' 

I  have  repeatadly  tried  to  act  upon  my  most  sensi- 
tive subjects  from  a  distance,  but  never  succeeded. 
Tbls  may  have  been  canted  by  my  own  doubting  faith, 
however,  because,  on  the  other  hand,  I  readily  trans- 
fer the  impression  of  my  will  to  them  fVom  some  dis- 
tance, providing  I  have  first  entranced  them,  as  in  the 
case  I  referred  to  n  while  ago.  When,  to  satisfy  a 
very  incredulous  person,  I  left  my  patient  in  the  house, 
and  allowed  him  to  Uke  me  where  he  pleased,  leaving 
db«etlons  to  open  the  door  after  a  certalu  time,  there 
was  no  possibility  of  anyone  knowing  where  we  were 

gone,  and  yet  tbe  observers  declaredthat  she  did  not 
ssltate  an  Instant,  but  made  as  nearly  as  posriblo  a 
straight  line  fri>m  where  we  stood,  follovriog  the  line 
of  street  when  forced  to,  and  turning  comers  at  the 
shortest  angles,  till  she  came  to  as,  her  eyes  closed, 
and  In  deep  trance,  and.  standing  before  me,  said, 
"  Yon  called  me."  I  therefore  reoognise  the  possibi- 
lity of  menul  actions  at  a  distance,  but  never  allowing 
myself  to  be  led  beyond  what  there  it  good  evidence 
for,  I  cannot  at  present  admit  that  clairvoyance  Is 
anything  bnt  a  misconception,  due  to  want  of  under- 
lUnding  the  relationi  between  two  mindt,  and  to  tbe 
excitement  of  mind  canacd  by  the  extraordinary 
thi  ngs  really  witnessed  by  observers,  and  unconiolonsly 
exaggerated  In  tbe  recitals.  Sioma. 

INDOCTION   COIL.  —  GALVANIC   BATTEBIE3. 

Sir,— Mr.  Cunningham,  p^  207,  Is  not  correct  In  lup- 
potlna  that  tbe  current  will  escape  at  readily  from 
adjoining  colli  as  from  inccesslve  layers.  It  is  a 
question  of  relative  tension,  which  may  be  compared 
to  hydraulic  pressure,  and  the  tension  iiicreaies  as 
the  number  of  colU  or  length  of  wire  accnmolates  nt 
the  two  ends.  Now  the  length  of  wire  in  e'li-h  turn  ih 
a  mere  nothing;  the  dlfbrence  of  tension  i'.  nntiini::  ; 
and  tbere  is  no  more  tendency  for  electricity  tu  escai^' 
than  there  would  be  for  water  to  run  from  one  barrfl 
to  another  through  a  connecting  pipe  If  the  level  were 
tbe  same  In  both ;  but  the  layers  resemble  the  same 
barrels  raised  one  above  the  other,  with  a  tendency  to 
escape  proportioned  to  the  height.  It  is  only  in  very 
powerful  coils  that  there  it  any  need  for  Interposing 
anything  except  the  covering  and  varnish.  £ven  the 
partitions  between  the  layers  would  be  needless  if  we 
could  begin  the  ooU  at  one  end,  and,  working  inwards 
and  outwards,  Instead  of  longitudinally,  complete  the 
whole  at  the  other  end.  This  Is  not  easily  done,  but  is 
approached  to  by  dividing  the  secondary  Into  several 
vertical  sections,  each  complete  In  itielf,  and  connected 
to  the  next  This  is  the  process  which  Mr.  Tucker,  p. 
212,  refers  to  as  tried  by  another  correspondent,  and 
the  importance  of  which  he  does  not  seem  to  sufllclontly 
appreciate. 

•'  One  In  a  Fog  Still "  (S802).  p.  215,  will,  I  hope,  be 
relieved  of  bis  diflloulty  by  reading  the  paper  on  the 
Danlell's  cell,  which  (p.  ISO)  deals  with  tbat  subject, 
though  I  fear  readers  will  get  a  little  troubled  bv  the 
displacement  of  the  drawings,  aa  Fig.  S7  beloojiH 
where  30  it  placed,  and  this  latter  belongs  to  a  part  of 
the  paper  not  yet  printed. 

If  W.  Barber  (3818)  carefully  studies  the  theoretical 
principles  which  I  am  endeavouring  to  make  plain  lu 
my  papera  on  electricity,  he  will  see  that  the  form  of 
cell  I  described  cannot  potilbly  be  equal  to  a  bichro- 
mate or  Bunsen't  ef  the  tame  size,  or  work  an  induc- 
tion coiL  It  Is  a  oommon  mistake  to  regard  a  galvanic 
battery  In  tbe  abstract,  and  compare  varloui  forms 
together,  omitting  from  ccniideration  the  various 
worki  they  are  adapted  for.  A  Bnnsen's  will  work 
an  Induction  coil  far  better  than  mine.  Mine  would 
do  electrotyplng  far  more  cheaply  and  conveniently 
than  a  Bunten.  In  mine,  the  Internal  resistance  is 
reduced  to  a  minimum ;  it  It  therefore  adapted  to  work 
giving  little  retiitanoe ;  but  thia  resolvei  ittelf  Into  a 
queiUon  of  cost,  aa  we  can  get  the  same  force  'rpm 
any  form  by  Increasing  the  number  of  oells  in  teries. 
This  point  will  be  examined  shortly,  only  let  leaders 
try  to  follow  out  the  reasons  of  thlngi.  not  merely  seek 
"  practical "  directions.  These  last  fit  only  one  caie. 
and  tend  to  narrow  the  mind.  A  clear  conception  ot 
cauiea  elevates  the  mind,  and  eaablet  us  to  adapt  our 
plans  to  all  circumstances.  ^ — ^bioma. 


stances.  ^ — ^»«n«a».».  _ 
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EMPLOYILEHT  AND  ADVERTISING. 

Sib,— Your  readers  who  want  to  txdmnge  or  stlt  have 
ao  advantage  wbloli  I  beg  to  suggest  might  be  con- 
ferred on  those  who  seek  emplopment.  To  see  by  tbo 
dido  of  "The  Sixpenny  Sale  Column"  a  Sixpennf 
Employment  Column,  would  be  pleasing  to  the  multi- 
tude of  English  mechanics,  and  others. 

Some  of  us  who  know  what  it  is  to  walk  about  for  a 
job  and  raeelre  the  disheartening  No  I  in  a  manner 
that  adds  insnlt  to  misfortune  would  be  glad  to  pay 
6d.  for  the  chance  of  a  Job  that  we  could  not  call  for, 
Including  all  parts  of  the  country.  Apprentices  who 
want  to  improve,  and  young  men  with  a  mechanical 
turn,  could  then  look  onl  in  time  for  suitable  places. 
All  trades  and  occupations  in  a  mechanical  way  would 
use  the  column  after  a  while.  Only  try  it  long  enough 
to  be  well  known,  and  employers  would  And  It  to  their 
interest  to  emptor  a  readmg,  thoughtful  class  of  men, 
who  would  not  oemean  themselves  to  offer  beer  and 
bribes  to  foremen  for  a  Job.  I  should  like  my  brother 
mechanics  to  polnt|Dnt  any  defect  in  such  a  method.  If 
there  should  be  one,  if  not,  and  it  is  tried,  let  them  sup- 
port it. 

In  every  working  man's  club  and  library  In  the 
Kingdom,  the  slieet  should  be  tauug  up.  It  would  soon 
grow  to  a  large  sheet,  and,  if  conveolent,  might  be 
posted  to  employers  for  a  yearly  subscription. 

ASTISAN. 


SIMULTANEOUS  EQUATIONS. 
{CoidiHacd) 
Sib,— To  renune  :— 

(4)0)  Sx  -  8y  -h  «j  =  13 

<J)  4y+  2c  =  14 

(3)4»  -  Sa;  =30 

(4)Sy-|-3N  =32 

Subtract (1) and  (2)   2z  -  3y  +  2f  =  13 
*a  +  it  ■=  14 


(S.)       2x  ~  7)  =  -  1 

Multiply  (3)  and   (4)  by  3  and  4  resp«etiv«ly  and 
mbcract:— 

12  n  -  «  z  =    90 

12  «  -I-  20  y  =  138 


-ilOy-  6z=  -  38 

(«.)       20y-l-6at=       38 

Multiply  (S)  by  3,  and 
subtract  from  (6)      —  21  y  -t-  C  x  =  —  3 


2 
X  =  3 
Thus 

y  =  1,  X  =  S,  ic  =  0,  X  = 

(5.)  (1)  7  X  -  2  J  +  3  H  =  17 

(S)4y  -  2«+  <  =  II 

•  (3)5y  -  Sx  -2k>  =  8 

(4)4y-3ti-t-3<  =  » 

(5)  3t  -I-  8»  =33 

Multiply  (2)  by  2,  and  subtntot  (4) 

8y-4/!-h2<  =  22 
4y  -  Sm  +  2<=    » 


(6.)       4y  -  4x  -I-  310  =  1» 

Then  multiply  (1)  and  (8)  by  3  and  7  rcspectircly,  add- 
ing products 

21 X-    «a+    9k7=    51 

—  21x-l-35y-14i»=    SO 

(7.)  35  V  -    6  4  -    8  «7  =  107 

Now  multiply  If)  and  (7)  by  3o  and  4  retpeotively,  sub- 
tracting— 

140y  -  140<  +  lOStv  =  465 

140y  -     21 1  -     20  10  =  438 

(8.)  -  116  J  +  125  Iff  =    27 

I.aatly,  mnltiplylDg  (3)  and  (6)  by  116  and  3  reapeoUvely 
then  adding  we  get  u 

348 1  -f  92S  w  =  3838 

-  348  ;  +  375  w  =   SI 


1303  to  =  3909 


3909 


(5.)  3  <;  4-  8  ID  =  33 

3:  +  24    =33 

32  =  SS   -  24  =  9 

9 
»  =  —    =    3 
3 
a.)7*  -  2s  -I-  3w  =  17 

7«-     6-l-9=17 

7x  =17 -9-1-6  =  14 

14 

~  T  ~ 

(3.)6y-Sx-2w  =  8 

iy-e-S         =8 

By  =8  + 12  =  20 

30 
y  =  -  =  4 

(2.)4y  -  21  -1-  <  =  11 
16-6    -1-  <  =  11 

<  =  11  -^  6  -  16  =  1 
Thus 

w  =  3,  »  =  3,  x  =  2,y  =  4,i   =1 
(6.)(I)4x  -  Sy  +  2*  =  40 

(2)  5x  +  9y  -  7«  =  47 

(3)  9  X  -I-  8  y  -  3  s  =  97 

Multiply  (1)  and  (2)  by  7  and  2  respesUvely,  adding  (he 
products. 

26x-31y-|-14s=280 

lOx  +  18y  -  14ir  =    94 


(4) 


38x 


3y 


=  37* 


Then  multiply  (3)  and  (2)  by  7  and  3  reapeotiTely,  sub- 
tracting the  products 

63x  -I-  S6y  -  21>  =  679 
16x  -t-  S7y  -  21s  =  141 


=  538 


(S)  48x-l-29y 

Now  multiplying  (4)  and  (5)  by  39  and  3  respecti  vely 
adding  the  producta  we  get  the  value  of  x. 


41  y               =41 

n02x  -  87y  =  10846 

y                =41 

144*  -1-  87  y  =    1614 

-  =  1 
41 

Having  found  the  value  of  y,  we  can  get  the  value  of 
from  (2J 

1246  X                =  12160 

13460 
X               = =  10 

4y  +  S«  =  14 

1246 

4  -1-  2  e  =  14 

S8x  -  Sy  =  374 
38o  -  8y  =  374 

2  s  =  14  -  4  =  10 

-  8y  =  374-380  =  -6 

10 

3y  =  6 

s  =  —  =  5 

6 

2 

y  =-  =  2 

Also  Of  B  from  (4j    5  y  -I-  3  K  =  32 

3 

6  -)■   3  »  =  32 

4x  —  Sy  .<■  2s  =  40 

3i.  =  32-5  =  87 

40  —  6  =  2«=  40 

27 

Ss  =  40  +  6-40  =  6 

w  =  —  =  » 

3 

s  =  —  -  3 

Having  the  value  of  n  we  get  the  valueof  x  from  (3) 

Thus 

2 

4»  -  2x  =  30 

X  =  lO.y  =  2,  c  =  3, 

36  -  3x  =  ^ 

(7.)(1)     X 

—  3y  +  St  =   6 

-24t  =  30-36=  -6 

(2)3x 

■h  3y  —  4s  =  20 

6 

(8)3x 

—  2y  -f  5s  =  26 

Multiply  (1)  by  2,  and  subtract  (2)  from  produot. 

2x  —  4y  -h  6«  =  12 
2x  -fSy  —  4»  =  20 


(4)  -  7y  +  10^  =  -8 

Then  multiply  (1)  by  3  subtracting  (S)  from  product 
3x  —  6y  +  9c  =  18 
Sjr  —  2y-|-5«  =  2» 


(5) 


4y  +  4s  =-8 


Now  multiply  (4)  and  (3)  by  4  and  7  respectively,  sub- 
tracting prouactB 

—  28y  +  403  =  =  32 

—  28y  +  28c  =  —  66 


Thus 


12   =        2* 
24 

12 

=  8 

-4y  -1-    4i  =  -8 

—  4y  +  8  =  — 8 

—  4y  =  — 8  — 8  =  - 

-  10 

4»  =  16 

16 
,  =  -  =  4 

X  —  2)(  +  3»  =  6 

X  —8     -1-6=6 

X                        =  6  - 

6  +  8=8 

J-  =  8.  y  =  4,  I  =  2. 
(Tbie  c-jntinj'Cd.) 

C.H.W.B. 

DINOKNIS   GIOANTBUS. 

Stb,— With  referaaoe  to  "  Sigaaa's  "  lottar,  page  312, 
undoubtedly  at  presenttbawelgbtof  evidence  is  vastly 
In  favour  of  Professor  Owen's  theory,  that  (he  fXnontit 
GiganUtu  and  DinornU  BUpkantetu  co-oxlsted  with  tha 
present  inhabitants.  That  they  did  so  until  a  recast 
period  is  most  likely,  and  in  all  probability  as  late  as 
the  latter  end  of  the  middle  of  (he  eighteeatit 
century. 

The  German  nmin  refemd  to  by  "  Sigma"  Is  Dr. 
Haast,  andthepresenoeof  " SflUhiaivmimtt'utthetitt»f 
ielonmnf  to  IIU  Mtmia,ttifttkir  witk  tit  bona  <tflkt '  Moa' 
Ike  Kmtapt,  t«(t,^(.,"  as  fooiul  by  the  Hon.  Mr.  Mantell, 
F.K.O.S.,  Is  proof  positive  of  the  existence  of  canni- 
balism. Dr.  Haast  bases  his  opinion  on  purely  ixryWiM 
evldencg.to  someexten(eon(radlo(ed  by  the  researcbaa 
oi  Prof.  Owen  and  Col.  Wakefield,  and  ohieSy  on  a 
point  thoroughly  establlahad  by  Mr.  Mantell,  and 
conflmed  by  Sir  George  Gray  uid  Mr.  Davison. 

As  Sir  George  Grey  observes  in  his  letter  read  before 
the  ZoologiealSoclety.  Thursday,  Maroh  Srd  ( and  b* 
is  fully  borne  out  by  Mr.  Mantell.  and  Mr.  Davidson) 
"  The  natives  all  know  the  wont '  Moa '  as  dessriblue 
the  extinct  bird,"  also,  "  the  natives  invariably  spoke 
to  me  of  tlie  'Moa'  as  a  bird  well  tcnown  to  their 
immediate  ancestors."  "  They  spolce  of  (he  '  Moa  ' 
In  exacdy  the  same  manner  as  they  did  of  the  Icalupo, 
the  Iriva,  (he  weka,  Ac,  in  districts  were  all  these  birda 
had  disappeared,"  speaking  of  it  in  ezaatly  the  same 
manner  as  tliey  did  of  other  birds  that  had  been  ex- 
terminated slnoe  1777,  and  that  still  exist  in  other 
districts. 

In  fact,  all  eonfirm  tl>e  statement  that  the  natives  ara 
acquainted  with  the  bird,  and  uniformly  assert  its  ex- 
istence in  a  recent  period,  and  are  extremely  accunt» 
and  uniform  In  desoribtng  its  tiabtts  and  appearance, 
even  l>efora  Its  disooveiy.  Tlie  nsme,  and  -thejtvana 
its  remains  were  found  inaieall  Polynesian,  anadlflet 
from  the  Australians  la  every  manner. 

With  refenncs  to  the  Aratriaa  records  of  travel, 
they  in  general  ara  wouderf  ally  accurate  in  their  ac- 
counts of  travels  and  descriptions  ot  people,  flaoes, 
and  evenu.  The  works  of  Ibn  el  Wardee)  ibn  el 
Joassi,''  and  others  (Papers  of  the  Royal  Asiatio 
Society,  Jour,  dt  Soc.  Mi.,  f-c.J,  show  that  during  the 
13th  and  14th  centuries  they  were  perfectly  acquainted 
with  (inoindlng  the  politics)  the  islands  of  Sumatra, 
Java,  Borneo,  Celebes,  GUolo,  Hindlano,  and  the  Pliil- 
tiplnes,  as  well  as  the  southern  ports  of  China. 
Chinese,  Hindoo,  and  native  accounts  and  feoords 
conflrm  this,  and  furnish  independent  etieekeon  their 
accounts.  In  fact,  as  early  as  the  14tb  century, 
they  had  regular  and  firmly  established  stations  la 
the  Malaccaa  Peninsula,  the  East  Indian  Istands, 
Borneo,  the  Spice  and  Pfaitllpine  Islands,  and-avery- 
where  tile  early  European  travetlen  In  the  1Mb  and 
16th  centuries  foimd  them  permanently  and  long- 
established  tnbabltante.  It  also  must  be  remembered 
that  Mahomedan,  and  Buddhist,  and  Btahiiuui 
religious  works  establish  that  they  oarri«l,r-ii<  a  umity 
overtomiiig  after  a  desperate  resistaoc*  the  estajtUahed 
faltb— Mahomedantsm  into  Java,  Samatra  and  GUolo, 
although  they  failed  la  Borneo  and  the  FbllUpiues 
daring  the  13th  oentory.  UitBLSH. 


HAHMONICMS.— TO  "ELSVE." 

Sir.— The  advantage  of  having  two'  keyboards  over 
one  is  equivalent  to  that  obtained  in  an  organ  wtbete 
von  set  up  two  organs  In  one,  aotnatad  by  separate 
keyboards,  though  capable  of  being  couples  by  mean* 
of  an  apprepiiat*  stop.  One  may.be  enclosed  in  a  swell,, 
and  may  contain  stops  voiced  sweeter  than  the  other, 
which  may  be  called  the  great  organ.  It  is  the  same 
in  degree  In  an  harmonium,  and  as  I  have  described 
before  In  my  re$umi  of  the  two-manual  professional 
and  counoissour's  harmonium  that  I  had,  yon  can  ob- 
tain in  tha  stops  connected  with  the  soft  mi^uial,  a 
degree  of  delleacy  of  tone,  and  also,  on  acsount  of  ita 
situation  with  regard  to  tlie  bellows,  a  aoftneas  of  wind 
that  is  sometblag  entirely  different  to  theefbet  ot  tone 
and  wind  that  yon  can  get  In  any  one  manualipstn- 
ment.  More  than  that ;  the  reeds  eonneoted  wUh  the 
soft  manual  may  be  enclosed  In  a  swell,  and  thus  be- 
come the  equivalent  of  the  swell  of  a  pipe  organ. 
Added  to  this,  you  have  the  Increased  power  o(  com- 
bining vonr  stops  wbiob  two  manuals  gire  over 
on«,  wideh  advantage  in  an  bHmoalum  is  tb^(  which 
an  amateur  of  t4ste  seeks  the  most  in  Older  to  display 
his  executive  peiy^a. 

It  will  be  self-evident  to  "  mewHt"  that  a  mnsiolaii 
seeks  variety  In  an  harmonium  or  agorgap.  If  ha  dg^ 
not,  he  might  as  well  rest  himself  content  with  apUno- 
forte,  and  hammer  awav  on  his  monotone  vnthout 
change.  But  even  Handel  had  two  keyboards  to  his 
harpsichord.  What  else  did  he  want  with  two  key- 
boards if  not  variety  f  Mabk  SI.I.0B. 


TO  MILLBBS. 

Sib,- First.  I  beg  to  thank  you  for  such  a  paper  as 
our  Mechanic  is ;  also  to  thank  yon  for  the  Introduc- 
tion Into  ita  pages  of  things  about "  dusty  millers."  I 
have  read  with  very  great  Interest  the  correspondence 
that  has  appeared  In  your  columns,  and  the  diflbrant 
opinions  of^the  trade.  Being  a  miller  of  quiet,  sedate 
habits,  1  did  not  Intend  to  answer  any  of  Its  many 
Important  facts  that  have  occurred  frem  time  to  time, 
but  reading  a  letter  from  your  correspondent  "  J.  S.," 
in  this  week's  issue,  I  osnnot  refrain  from  refuting 
some  of  h:s  arguments.  First,  be  cannot  see  what  use 
the  pstent  balance  is.  I  feel  iDclined  to  ask  him  If  he 
has  ever  used  or  tested  Its  eSoIency  ?  I  cannot 
believe  a  practioal  miller  would  condemn  Clarke  and 
Dunham's  patent  balances  If  he  has  tested  them  tho- 
roughly ana  properly,  no  matter  what  sort  of  bearing 
irons  he  may  have,  or  how  driven.  I  have  had  !» 
years'  experience  in  various  parts  of  England  ;  haive 
seen,  I  should  imagine,  every  sort  of  irons  for  driving 
railUtones ;  have  worked  inmilH  from  two  pairs  to  3& 
pairs  of  stones,  and  have  been  with  master  millers  who 
delighted  in  trying  anything  new,  regardless  of 
expense,  for  the  sole  purpose  of  securing  the  best  way 
for  having  work  in  atones— drivinglstones ;  in  fact, 
everything  connected  with  millstone  work— and  I 
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«li«|1feiii^  any  man  to  prodoea  a  better  pl&n  for 
tatancloff  mlllatones  thao  Clarke  and  Dmbam't— I 
•  mean,  oTeooree,  runologr  balance,  beconae  no  miller 
wlabes  to  keep  tils  etones  tOLaOing  Htm.  Let  us  bare 
Mnnes  mnning,  and  wo  cannot  do  wltbont  the  rnnniaj; 
tialance.  Aa  to  tbe oUicr  psrt  ot  "J.  S.'a"  letter,  an 
experinrcd  miller  can  aSbrd  to  paaa  It  by,  With 
Tboa.  Ernni'a  letter,  also  It.  R.  Smith's,  I  {ally  concur 
In  all  tber  aay.  I  ahould  think  "J.  8,"  bas  tried  to 
1>alance  hi*  none*  running,  but  has  failed  (as  I  bare 
known  mtnj  good  taUcra  do),  and  in  oonaequence 
girea  tbe  patent  a  bad  name.  1  adrlse  him  to  try  and 
try  tin  he  saoeeeda.  He  wUI  be  Mire  to  oonqoer  if  be 
pcnevere*.  -  C.  M. 

8lB,— Tn  answer  to  "J.  S.,"  p.  182,  who  Inqnlrea 
*V>nt  allk  dresala«r  maobinca,  I  be^  to  refer  bim  to 
Vol.  Vril,  p.  222,  of  the  KholishMechakic,  where  bo 
will  eeo  the  Judgment  of  one  who  has  had  12  or  11 
years'  experience  with  their  working  on  Kne'Iiah 
wheats,  and  on  p.  282  of  the  anme  volame  be  will  see 
remarks  on  tbe  same  subject  well  worthy  bla  careful 
«tndy.  I  am  now  dresain);  my  flour  through  "  Black- 
mnre's  patent  cloths,"  and  am  quite  able  to  competo 
«necessnilly  with  silk-dressed  Sour  within  two  miles 
on  eaeb  side  of  me ;  for  they  cannot  change  tbcir 
«totha  to  suit  the  dlSerent  seasons  ef  the  year  na  I  con. 
In  tbe  winter,  my  nelzbboara'  flour  was  dcSciCDt  In 
(trength.  from  beinir  dressed  too  Une,  and  my  flour 
was  giTin^  satlifiiction,  dressed  throu^  a  No.  12 
"'Blackmore's  cloth."  In  this  month  of  May  I  And 
it  neeeaaar)  to  nae  a  no.  in.  Kow  tbe  wheat  la  dry, 
tbe  Bilk-dre«ied  floor  Is  a  trifle  whiter  than  mine ;  but 
I  ean  qoite  equal  tbelra  In  colour  and  quality  by 
dreaalng  the  flour  oyer  a  second  time. 

Blaekmore'a  elotbs  are  yery  frequently  pnt  on  tbe 
Teet  too  tigbtlT  to  dress  well.  Ay  ton's  net  on  the  reel 
ia  a  ereat  adranttge.  Silk  reels  for  forelcrn  and 
Bevitfs  wheats  are  very  muob  better  than  wire  or 
"  Bolter ; "  but  I  beliere,  from  my  expertenee  of  their 
nae  in  a  oonatry  mill  on  Suffolk  wheats,  that  In  leas 
tban  tan  years  the  proprietor  would  wiab  he  bad 
never  put  tbem  op,  on  aceount  of  tbe  great  variation  of 
tbe  condition  ot  tbe  English  wbeat,  and  also  of  the 
different  treatment  tbat  the  Kngllsb  wheat  requires  in 
different  sesaons,  aa  after  a  wet  or  a  dry  barrest. 

I  soppoae  I  may  apply  to  myaelt  tbe  old,  old  aaylDi;, 
"Experience  keepa  a  dear  aohool,  but  fools  will  learn 
In  no  other."  B.  &  Smith. 

DBKSSIBO  MILLSTONES,  Ao. 

Sib,— I  have  read  with  rauehpleaanre  In  tbe  Ehqlisb 
UiCBAHio  tlie  centroTersy  on  the  question  of  standing 
and  running  balances  in  mill  stones.  I  sboold  now  like 
to  lay  before  yenrreadersaUttleexperteaoe  of  myown 
on  tbe  snbjeet.  I  have  been  nslne  tor  upwards  ot  20 
years  a  stone  which  bas  always  bad  what  we  call  a 
ntiah  to  it  s  several  mniwrlgbtB  bare  attempted  to  get 
lid  of  it,  but  eonld  not  succeed.  I  have  bad  three  new 
-sets  of  driving  irons,  bat  it  made  no  difference.    And 

>U  the  millwrights  I  have  employed  have  given  It  up 
' «  despair  i  auch  being  tbe  case,  I  tbonprht  1  would  try 

and  carry  out  a  notion  I  had  as  to  the  sunding  and 

running  oalanoe  being  the  same.  On  looking  between 
tbe  faces  of  the  stone*  whenJmnniBg  I  found  the  face  of 
theslODe  run  tme  at  first  starting,  but  when  the  atone 
attained  It*  foil  speed  It  ran  very  nntroe.  I  then  re- 
moved some  af-tm  shot  from  twoof  the  balance  boxes 
Into  the  oppoalte  one*,  and  by  that  means  succeeded  in 
making  the  stone  ran  true,  bat  the  standing  balance 
was  ontrue  to  the  extent  of  about  31b.  I  then  started 
the  atono  again,  when  tbe  heavy  aide  dragged  on  the 
bed  atone,  but  as  tbe  speed  was  increased,  tbe  heavy 
eido  gradaally  raised  Itself,  and  when  the  full  speed 
WB«  obtained  the  stones  run  perfectly  true.  I  then  set 
tbem  to  work,  and  since  then  t  have  seen  nor  heard 
nothing  more  of  tbe  twith,  and  the  alone*'  work  la  much 
improved.  I  bad  previonaly  bad  everything  done  that 
waa  saifgested  (except  using  the  patent  balances),  and 
all  that  was  done  bad  not  toe  slightest  elftet  on  tbe 
twiah  of  tbe  stone ;  I  had  a  new  burst,  now  spur  wbtel 
and  atone,  nnuand  new  dtlrlug  trona,  but  all  to  no 
purpose.  I  therefore  feel  qoit*  e«taln  tbat  In  tAu  oaae ' 
a  ataading  and  mnBlag  ndance  are  not  the  same. 
Some  of  your  correapon<Knta  aeem  ee  tbink  tbat  it  the 
atone  will  balanoeatMadlnc,  yon  need  not  trouble  your- 
self about  tbe  runninc  baMnce;  that  Seema  to  me  very 
(hallow  reaMtDlng,  tor  Wbkt  f*  dw  object  millers  wlah 
to  attain  when  tryihg  to  balame  n  slone  ?  Is  it  not  to 
pet  an  eqoal  pressore  from  all  tidea  of  the  stones  at 
«liee.  For  it  most  be  evident  to  all,  that  unequal  pros- 
aure  cannot  tnm  out  good  work.  And  If  tbe  running 
imlanoo  ia  ontrue  there  Iniut  be-tneqnal  pies*ur«. 

John  Boi'Tino. 

CUSIODS  ABITHUariOAL  PttOBLEH. 
Bib, — Tbe  power  of  aantberalk  geometrical  progres- 
«lon  I*  wrrwell  muatrMea  by  TV.  Leybonm,  a  matbe- 
neticlanot  the  seventeenth  century.  In  bla'Cursus 
Hathematicna,"  published  In  folio  in  Loudon  in  the 
jear  letO,  in  the  following  calculation  :— 

A  Londoner  solpnmlng  in  a  country  market  town, 
to  winter,  made  bhnself  anew  frieze  suit  and  coat,  on 
whien  were  set  six  dozen  oi  bnttons,  of  silk  and  sliver; 
a  Bator  being  in  bla  company  liked  it  so  well  that  be 
would  buy  it  of  bIm «  the  oitizen  consented  to  lot  bIm 
have  it,  paying  for  the  first  button  a  single  barley- 
«ora ;  for  tbe  second,  two ;  for  the  third,  four  j  and  so 
oo^danbUsg  to  the  last. 

Tbe  bar^ln  waa  llhed  on  both  narts  for  the  present, 
put  shortly  after  revoked;  for  ft  eould  not  be  per- 
utrmed,  and  no  man  ean  be  holden  to  an  Impossibility. 
But  why  this  eonld  not  be  poilurmed  may  be  Judged, 
nnt,  by  inqniring  into  tbe  worth  of  so  much  barley  in 
•aoocy:  and  secondly,  tha  weight  of  it,  and  how  it 
•hpoldbereaioved. 

1.  For  the  first,  allowing  10,000  com*  to  a  pint,  which 
la  more  tban  enough;  than  S,I20,000  «oms  make  a 
'qnarter ;  and  yet,  for  stiortening  tbe  division,  we  will 
Ulow  10,000,000  ooms  to  a  quarter,  by  which,  dividing 
we  whole  namber  of  corns,  wUeb  is  done  by  enUing 
off  the  first  seven  figures  towards  tbe  right  band,  the 
quotient  wUI  be  'I72,236,648,S8«,0M,  and  ao  many  whole 
-quart*!*  then  are  omitted  the  remainder,  as  In  this 
— 1 1noonatderable. 


Now,  allowing  barley  were  to  bo  sold  at  15d.  per 
bushel,  whiob  Is  cheap,  it  is  so  many  angels  (i.e.  n  half- 
sovereigns);  and  therefore  diridlng  it  by  8,  It  s 
£3.10,1  lii,324,H3.'IH2  sterling;  which  ia  in  words.  Two 
hundred  and  tfalrty-six  millions  of  millions,  one 
hnndred  and  eighteen  thousand,  three  hundred  and 
eighty-tworpouniis ;  which  I  take  co  be  too  much  for 
any  tradesman  to  get  or  keep. 

And  reckoning  land  for  ever  at  twenty  yeara  pur- 
chase, if  Uiis  sun  of  pounds  be  divided  by  20,  the 
Snotient  is  tbe  yearly  rent  of  ll,siis,Dl6,2U7,l74 ;  and  this 
Ivlded  again  by  365,  the  namber  of  days  In  a  year,  the 
qnotient  is  32.344,0;5,0l(l ;  tbat  Is  about  thirty-two 
thousand  of  millions  a  day  for  ever.  So  gteat;a  vanity 
may  be  conoluded  on  for  want  ot  a  little  premidlta- 
tion. 

2.  Kow,  secondly,  for  the  weight  of  it ;  if  we  pnt 
eight  bushels  to  weigh  two  hundred  pounds  weight, 
for  sure  It  doth  weigh  more,  then  the  whole  number  of 
quarter*  multiplied  Dy  2,  gives  the  weight  of  all  to  be 
044.473.206,573,938  hundred  weight;  and  it  this  be 
divided  bv  20.  tbe  quotieBt  47.22;i.ri64,828,6M  ia  ao  many 
tona;  and  therefore  It  will  require  47,223,064,628  abipa 
of  1000  tona  apiece  to  carry  It ;  and,  consequently,  if 
every  nation  in  the  world  had  above  10,000  auch  ahipa, 
yet  there  must  be  above  four  millions  of  auch  nations; 
which  I  suppose  are  not  to  be  found  In  this  world. 
J.  F.B.,  Chelmsford. 


COHUERCE  AND  TBADE. 

Sni, — I  am  rather  disappointed  that  my  short  letter 
ou  this  aubject  has  produced  ao  few  replies,  and  those 
all  on  one  side.  Tbe  figures  I  quoted  were  from  tbe 
"  Statesman's  Tear-book,"  wlilcb  goes  on  to  draw  a 
dreadful  picture  of  the  fate  in  store  for  England  if 
her  import*  should  go  on  increasing  while  her  exports 
fall  gndually  lower  and  lower.  As  this  conclusion 
was  diametrically  opposed  tu  my  own.  I  ventured  to 
nslc  some  of  the  ciear-neadcd  correspondents  of  "  our  " 
Journal  wbat  was  their  anawci*  to  xo  Important  a  ques- 
tion, and  I  am  obliged  to  "  Sigma,"  "  Exchange,"  and 
"  Uerbert "  for  the  notice  they  have  taken  oi  It ;  but 
our  worthy  "  Harmonloua  Hlack«mlth  "  has  wandered 
rather  wide  of  the  aubject.  It  ia  not  a  queatioo  ot 
whether  the  figures  are  accurate,  or  whether  they 
represent  t^e  real  values  of  imports  and  exports.  Cer- 
tain figure  are  given,  and  on  these  Jl;mrea  a  theory  ia 
founded  directly  oppoaed  to  eommon  aenso.  I  believe 
these  flgnres  very  clearly  ahow  the  opposite  fact,  and 

Sour  correspondent  "  Sigma "  a^eea  with  me.  The 
UarmoiiioiiaBiaok8mith''aaya  we  cannot  long  con 
tinue  to  import  more  tban  we  export,  because  foreign- 
er* won't  "  trnat "  u*  too  much.  I  hope  and  believe 
that  tbe  proeent  atate  of  whu  ia  sailed  the  "  balance  " 
of  trade  will  long  oontintn  as  these  flgurea  show. 
How  often  is  It  that  "coin"  ia  exported  from  thia 
country  to  pay  for  our  Iraporta  ?  Very  rarely,  1  think. 
Merchants  dou't  like  risking  tbat  sort  of  thing.  If 
they  ean  possibly  avoid  it.  Besides,  the  fact  still 
reraalna  tliat  we  actually  "  impart "  considerably  more 
bullion  tban  we  exporL  Another  fact,  and  one  your 
oorrespoadenta^do  not  mention,  ia  tbat  the  value  ot  the 
exporta  ia  ealoutated  at  the  port  of  "  loading : "  the 
value  of  imports  at  tha  port  of  "  unloading."  So  tbat 
when  the  coat  ot  freightage  baa  been  adjusted,  tbe 
"  balance  "  is  oor pro^.  It  must  be  remembered  that 
7-lOths  of  Uw  oost  of  eaiTiage  come  to  our  pocket. 

One  other  fact,  and  I  liave  done.  Tbe  three  most 
prosperon*  notion*  of  Enrope  annually  import  mere 
tlian  they  export.    Here  are  the  flgures  :— 

EXPOSTS  AMD  IHPOBTa  PBB  USAO  OF   POPULATIOH. 

Kxporta.  Imports. 

Holland £7    0    1  £8  13    S 

United  Kingdom. 5  10    9  7    6    0 

Belgium 4  16    7  6    15 

Wbetner  these  flgures  are  correct,  and  rmresent  the 
real  values  or  no.  I  do  not  know ;  bat  sorely  they  do 
not  prove  both  "  proSt "  and  "  loss," .  according  to  the 
colonr  of  the  examiner's  spectacle*. 

Saul  Htmea. 


CHOOSING  ONE'S  BELIEF. 

SiB.— Surely  It  doe*  not  require  a  great  amount  of 
olear-sigbteduess  to  see  that  the  phrase  "choose  to 
believe  "  In  my  letter  on  "  The  notation  of  tbe  Earth," 
la  merely  a  "  Ifgure  of  speech."  To  atgue  whether  It  la 
possible  for  u  man  to  believe  anyining  he  cbooaea 
might  open  up  the  whole  question  of  "  free  will ; "  and 
notning  waa  furtber'from  my  thought  tban  that.  Mr. 
T.  Cooke  says  we  "  must  believe  according  to  the  evi- 
dence presented  to  oar  aeneea,"  but  he  faila  to  perceive 
tbat  what  we  believe  depends  a  great  deal  on  the  abi- 
lity of  our  senses  to  properly  examine  and  weigh  tbe 
evidence  presented  to  them.  If  everybody  were  capable 
of  looking  at  a  question  "outside  of  hImBelf,"  as  It 
were,  there  would  be  fiewer  religious  sects  than  there 
arc,  and  tbefollowera  of  '•  Mr.  Hampden,  Ac,"  could 
be  numbered  on  tbe  flngera  of  one  hand. 

Aa  some  persons  believe  in  the  theories  of  ••  Paral- 
lax, &c.,"  in  opposition  to  the  plain  logical  evidence  of 
the  astronomers— shutting  their  eyes  to  facta  they  do 
not  wish  to  see— I  cannot  ooucclve  that  the  expression 
"choose  to  believe  "waa  so  "decidedly  wrong"  aa  to 
call  for  a  apeclal  letter  from  Mr.  Conke. 

This  question  of  what  man  believes— of  belief 
founded  on  "evidence,"  as  opposed  to  faith— is  a  very 
Intereatlng  one,  and  I  shall  hope  to  aec  something 
about  it  in  the  papera  on  "  Tbe  Kelationa  between  Body 
and  Mind."  'That  the  "body"  oxerclsea  some  influ- 
ence on  the  mind  I  soppoae  no  one  will  deny.  Byron 
himself  says : 

Who'd  pique  themselves  on  intellect,  whose  use 
Depends  so  much  upon  tbe  gastric  juice  1 

SWL  Btmza 


VIOLIN  VABNISH. 
Bib,— In  tbe  earlier  volumes  of  the  Mbcrahic  there 
are  a  few'oontrlbutions  on  violins,  from  myself  and 
other*.  ,in  wbtch  the  "  varnish  "  has  t>een  slightly 
alluded  to.  The  subject  seems  on  this  point  to  again 
attract  tbe  attentiou  of  your  readers.  It  seems  im- 
possible to  f  unilsh  proof  of  the  materials  of  "  Cremona 
Varnish  "  without  actual  chemical  analyab,  and  I  can 
hardly  soppoae  the  eitistence  of  a  vamiih  mania  so 


ardent  as  to  Impel  the  owner  of  a  "Joseph  Gnanerio*** 
of  the  tme  bre<Ki  to  allow  tbe  "  Ruby  "  varnlsb  to  be 
peeled  off  for  'the  purpose  of  undergoing  chemical 
scrutiny.  Until  such  a  devotee  la  found,  one  must  be 
oentent  with  the  most  probable  solution,  and  It  ia 
with  a  view  to  tbia  point  that  I  now  write. 

To  find  a  vamiah  which  when  applied  (a*  one  of  your 
eorreapondent*  nropoaea)  to  one  of  two  equal  toned 
pieces  of  wood  abalf  make  no  difference  ia  the  pitch 
of  that  piece  to  which  It  i«  applied,  aeem*  to  be  a  myth, 
a*  any  addition  to  thiekneaa  wiU  certainly  make  an 
alteration  In  tbe  pilch.  Neither  doe*  tbe  Tarnish  by 
ita  preeence  contribute  materially  to  tbe  tone.  A 
Guanerks  vldUn  which  belonged  to  Spagnoletti  (a 
former  leader  at  the  Opera)  waa  by  constant  tue 
almost  denuded  of  ita  Buby  covering,  yet  the  tone 
wa*  left 

There  ar»  three  distinct  specie*  of  Tarnish  which 
may  b*  taken  into  consideration  : 

1st.  Varnish  ia  which  alcohol  Is  the  aolrent. 

Snd.  Tbat  with  turpentUie  with  or  wlthoot  drying 
oH 

3rd.  That  trMie  drying  oil  is  the  only  solTtnt. 

As  to  the  flrst  or  spirit  vamlsh,  it  tias  advantagea 
of  being  more  eatlly  made,  coloured,  and  dried;  but 
therealtrt  of  Ha  Mblleation  to  a  violin  ia  a  thin,  meagre, 
dry  totte.  I  ipeik  frOm  having  tried  it  on  a  newly 
madevtotln,  and  tMVtng  Ibund  that  on  removing  it, 
and  oMOg  inatead  a  irwnlah  ot  the  aecond  specie*,  the 
tone  was  much  Improved ;  Aod  mitst,  from  otMervatlon 
of  genuine  Cremona  vielinn,  oonelMe  that  they  were 
not  eovered  with  spirit  vamisb. 

There  are  many  old  as  Well  aa  modem  ImllKtloiu, 
and  one  great  proof  of  theapttrtoos  Imitattoa*  t*  the 
use  of  spTrl*  vamisb. 

Examples  of  the  uae  of  the  third  specie*,  fht  oil 
vamisb,  are  to  be  seen  in  aomc  oftbe  violins  by  Albani 
(an  old  Cramona  maker),  exhibiting,  like  an  old  picture 
or  carriage,  the  eraoks  and  thick  coat  of  material 
never  seen  in  spirit  varnish.  But  it  Is  vrith  the  aecond 
apeclea  of  TanUah.  made  With  turpentine  and  drring 
oil,  that  to  all  appearance  tbe  genuine  vioiina  of  the 
Amati,  Straduariua,  and  the  unanaril  violins  wero 
originally  covered;  and  there  items  little  difficulty  In 
imltatingthla  covertag  In  all  respect*  bat  one— viz.,  the 
colour ;  and  to  attain  this,  some  proper  colour  must 
be  found  solnble  ia  turpentin* ;  and  a  query  on  this 
subject  was  inserted  by  me  In  One  of  Tour  previous 
volumes,  to  which  no  answer  lias  been  given. 

As  for  a*  my  ob*ervation  gnes.  genuine  Cremona* 
appear  to  have  had  the  pores  of  the  orood  filled  up 
with  some  species  of  uncoloured  size,  and  to  have 
been  rubbed  down  to  a  very  (raooth  anrlaoe  previoualy 
to  tbe  application  of  the  colouring  vamlsh ;  which  in 
most  of  tbe  old  ones,  comes  off  in  small  flake*.  Tbe 
aamo  thing  baa  bappenod  to  viollna  which  I  have 
vamlahed  with  the  aecond  speciea  of  varnish.  But  I 
must  confess  tbat  tbe  Imitation  ot  the  clear,  trans- 
parent colour  Is  at  prcaont  beyond  my  knowledge. 

I  may  add  that  although  the  coat  ot  varnish  haa 
aomolhlug  to  do  with  the  tone  as  well  as  appearance  ot 
a  violin,  yet  to  ixpcct  that  the  thick  wooded,  lU- 
ahapen,  cheap  violin  (call  it  rather  fiddle)  could  have 
the  tone  ot  a  Cremona,  would  be  aa  reasonable  as  to 
expect  a  Jjondon  dray  burse  to  run  round  an  Eollpae. 
One  of  the  best  makers  of  the  day  la  Vulllamc,  of 
Paria.  BiavarnlKh  la  aald  to  bo  ot  thefirat  species, 
but  1  much  doubt  tbe  statement ;  whaterer  it  may  be. 
Ills  models  and  work  are  firsto'ate. 

Suffolk  akatbdb. 

BOILEB  FEEDING. 

Sib,— Thejplan  of  feeding  a  boiler  without  a  pump, 
as  iUiutrateathle  week,  and  supposed  to  be  the  inven- 
tion of  Mr.  Sbewan,  and  aa  patented  by  CapL  Shaw, 
was  in  use  In  1853  at  a  colour  works  in  Lady  Lake'a 
Grove,  Mile  End-rOid.  The  feeder  wa*  placed  In 
precisely  tbe  same  position  as  ahowa,  and  worked 
exceedingly  well.  It  waa  In  this  case  worked  by 
band.  You  will  find  a  potent  was  taken  by  a  Mr. 
Beaumont,  of  Clapbam,  in  IgSU  or  1800,  for  the  same 
tbbig,  only  to  be  seir-sctlng.  Tbla  I  can  prove  by  my 
own  nooks,  being  the  maker  of  It.  It  waa  exbiUted 
In  1862  at  the  Internationa]  Exhibition,  where  I  saw  It 
working.     It  waa  placed  on  a  stage  erected  for  tbe 

Kurpose,  and  drew  Its  water  from  the  eame  tank  aa  tbo 
age  Injector  which  fed  the  working  bollera  of  the 
Exhibition.  This  was  made  at  Manchester.  It  is 
now  nearly  five  yeara  alnce  I  made  ono.very  similar  to 
that  of  Beaumont's,  which  would  draw  it*  water  full 
20  feet.  My  brother  reader*  will  ace  from  this  there  ia 
nothing  new  in  the  maner.  T.  E,  T. 


MUSICAL  NOTATION. 
StB,- In  your  number  for  April  8  there  la  a  letter 
from  "  Tbe  Harmonloo*  Blackamitb  "  on  Hawkina'a 
musical  notation,  In  which  be  promlae*  to  send  a  fami- 
liar melody  writteu  In  It.  I  expect  be  will  soon  fulfil 
said  pcomiao.  All  tbe  new  musical  notations  1  have 
as  yet  bad  tbe  pleasure  of  aeeing  are  directed  to  one 
point— viz.,  the  myatery  or  dlSiculty  in  tbevarioua 
Kcya ;  and  very  aevere  terma  have  been  beatowed  on 
tbem.  These  terma  I  conaider  altogether  misapplied 
and  unmerited;  on  the  contrary,  not  only  are  tbey  full 
ot  interest  to  tbe  musical  student,  but  tratbtul  a* 
troth  Itself,  the  evidence  meeting  yon  both  way*  a* 
yon  proceed  from  tbe  natural  or  centre  key  of  C.  But 
the  aubject,  I  humbly  tbink,  algbt  be  improved.  In 
explanation  It  ia  common  to  expbUn  them  by  making 
a  round  ot  the  keya,  by  flftha,  or  to  aay  so  mauy  sharps 
or  flats  are  required  to  put  the  aemitonea  tu  their 
proper  place* ;  but  two  thing*  ought  to  be  conaidercd 
-VIZ.,  tne  internal  tranaposed,  and  the  number  of  tbat 
internal  the  scale  eontalua  Let  thls;be  done,  and  tbe 
difflonlty  of  tbe  keys  will  at  once  disappear.  In  addl- 
titm  to  describing  tbe  scale  a*  a  soccession  of  seven 
aotind*,  consisting  of  five  tone*  and  two  aemitonea,  lot 
the  more  extonded  internal*— third*,  fiftbs,  Ac— be 
examined  and  tbeir  namber  pofaDted  oat.  Kxainple— 
W  hat  can  bo  more  expTes*ive  than  the  one  sharp  In 
tbe  key  of  O,  or  one  dat  in  F,  pointing  aa  they  do  to 
tbe  one  imperfect  fifth  tbe  *cale  coBtaios.  By  all 
means  let  there  be  Improved  systems,  and  Improve- 
ments in  systems,  but  It  is  surely  desirable  to  render  as 
plain  as  possible  tbe  establlabed  system  of  musical 
notation,  which  is  ao  universally  diffused,  and  contain* 
*uch  stores  of  music  written  in  it  Uuaic. 
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DUGDALE'S  UNIVEKSAL  CLOTHES'  WASHEH.  I 

Sib,— The  ■ecompuijiiur  dlagruna  lllastrate  a 
device  patented  by  Mr.  J.  uugdale,  of  White  Water, 
Indiana,  U.S.A.,  whereby  the  hands  are  spared  the 
discomfort  and  Injnry  attendant  on  washlDg,  and  the 
temperature  of  the  ends  may  be  maintained  as  Ugb  ■■ 
Is  possible  In  an  open  tab. 

Tbe  derice  Is  shown  In  deMII  In  Fig.  2.  It  will  be 
seen  It  Is  simply  a  ruobfr,  eonslsting  of  two  parts  In  a 
•ultablo  frame,  which  clasps  the  clothes  when  It  Is  In 


BLOWING  ORGANS 

Sis,— BeTcral  sue^grestlons  have  ot  late  been  made  In 
the  EncLisu  IIechaicic  for  blowlnir  organs.  I'erhaps 
the  method  b^  weights  proposed  in  the  "  Uannel  du 
Factenr  d'Orgnes  "  may  Interest  some  ot  your  readers. 
Ot  this  I  forward  photograplia  of  the  plates  for  your 
use.  In  the  text  It  is  merely  said  that  the  drawings 
aofflclently  explain  the  plan.  The  scale  is  the  metre, 
and  Is  in  tenths— one  metre  =  39'S71n. ;  one-tenth  = 
SOS.    From  this  scale  I  find  the  crank  =  abont  lln. ; 


n^e.  The  two  parts  when  brought  together  present  a 
rounded  form,  the.exterlor  being  fluted  like  a  wash- 
board, and  the  Interior  being  made  concave  as  shown, 
so  that  buttons,  hooks,  iic,  may  be  clasped  witbont 
dsnugo 

'iiiu  upper  part  of  that  portion  of  the  device  which 
clasps  the  clothes,  slides  In  grooves  made  in  the  side 
pieces  of  the  frame,  and  Is  raised  or  opened  by  pressing 
back  tbe  bolt  which  locks  it  to  its  place,  and  pulling  it 
upward  by  a  knob  or  liandle  provided  for  that  purpose. 

The  clothes  are  fastened  in  by  pushing  tne  knob 
down.  Common  tubs  and  zino  washboards  are  used  ; 
the  washlxnrd  Is  tempotmrily  fastened  In  the  tub,  upon 
which  the  clothes  are  allamately  drawn,  and  pressed 


boxhead  come  into  use  and  easily  carry  ttia  box  nrand 
the  curve,  or  allow  it  to  be  easUy  stepped  for  OlUni;. 
and  again  started  by  hand,  when  the  rope  catches  it  , 
snd  It  proceeds  In  usual  course. 

Tbe  ingenuity  of  the  Inventor  has,  nertimps,  been 
taxed  as  wverely  at  the  cnrvea  as  anywhere.  Cnrrsa 
up  to  IS  deg.  are  managed  by  simply  inclining  tbe 
carrying  wheels  at  a  slight  angle  (Fig.  t),  and  nalDe 
them  in  n  series.  Sharper  curves  up  to  a  right  angle 
are  manai>ed  as  in  Fig.  o,  where  It  wUl  be  bbserved  the 
box  leaves  the  rope  on  entering  the  curve,  is  thrown 
npon  the  wheels  of  the  boxhead  for  support;  these 
wheels  catcli  the  little  Iron  railway  shown  at  the  outer 
rdijp  of  the  cunr<*H  whlrb  mUway  U  tiutt^rml  at  a 
f^Ckcemttni;  gracll?Tit  by  xha  tnomi^ntum  of  Ihf  tkox  iTQ 
f^'Lteriri^  it.  It  rtiiiij  tiawti  the  d^BCGOLlin^  ^hdieoL  by 
llie  (ores  of  CTUvlty,  and  la  tbeo  vaujjbt  at  Its  ennjr- 
^uufw  frftm  tht  curvi;  railway  by  iho  n>n(?.  tfaco«?«  pto- 
irreuluif  iK  tho  unuM  wsy.  The  wrminus  if'Sg.  7)  la 
practi^itUy  a  repetition  of  tbe  arrast^'^'mi^uts  at  the 
driving  utatton,  ao  far  ai>  the  rope  mil  Iwx  arranM- 
lat-nui  f^a.  The  ropo  h^re  otc^i^sarilr  de«c('i]d3  (n  the 
it^rmliini  dnini,  nntl  the  box  is  cao^bt  by  the  Itttle 
Iron  rati  var,  OH  at  the  nharp  curves  luid  the  sUmlni; 
point,  ti  urric-d  (m  the  wheviii  of  Uie  boxhisad,  and  la 
a  topped  by  Lbe  attendant  t«  be  tilted,  when  it  la  sella 
EUanuaiiy  run  oo  by  it  j^ll^ht  push,  so  as  again  toc*toh 
the  rope  and  comtneDCv  Iw  return  journey.  The  ter- 
Tnlu4]  «lrum  1h  fljfed  on  a  short  lenj^tb  of  tramroad, 
and  *jt  the  rope  jiwiU  tightening,  or  the  reverse,  la 
hauled  up  or  glackeoed  by  a  clialu  ran  thMU;;))  a  eoa- 
ple  of  puiltivs  and  ancbortMl  flrmly  some  jhort  dlfltanoe 
beyond.  The  pniper  tension  of  the  rt>p«  !■  Ibus  mata- 
tnhiiHi  by  Hid  uiofit  ready  and  simple  meaD*.  Kven  la 
I'jLse  of  tlie  t>rcsl(it«f  o(  the  ropu  it  is  tuvnii  practically 
nut  uior«  III  All  u  CDuplis  ot  tpans  of  tbe  rope  actually 


dowu  against  the  bottom  of  the  tub;  and  they  may  be 
rubbed  when  required  by  applying  one  hand  to  the 
middlecross  piece.  This  invention  enables  theoperator 
to  use  suds  hotter  thau  the  hand  can  bear,  which  dis- 
solve the  grease  and  dirt  much  more  rapidly  than  suds 
at  a  lower  temperature.  J.  B.  T. 

A  SUGGESTION. 

Sir,— As  improvement  and  progress  seem  to  be  the 
watchwords  of  our  paper,  would  you  allow  me  to  make 
a  suggestion  with  re^*i^  to  the  Indt-x,  vis.,  that  it 
rhould  extend  to  the  "  Motes  and  Quertci  "  column.  I 
Hin  >ure  a  liirge  number  of  brother  eubscrlben  would 
agree  with  me  la  saying  that  It  contains  more  valua'ale 
prsclieal  inibrmatlon  than  ail  the  rest  ot  the  Journal. 
I  am  aware  that  it  would  entail  a  good  deal  ot  trouble 
and  expense  to  get  up  an  index,  but  would  suggest  that 
It  should  be  got  up  as  an  extra,  and  paid  for  accord 


ingly,  and,  for  my  part,  I  should  be  perlectly  willing  to 
give  nalf-a-crowo  or  more  for  it.  If  you  think  the 
above  worthy  ot  publication,  perhaps  some  other  sub- 
seribort  would  give  their  opinions  on  It. 

J.  Browk,  Bedford-street,  Belfast. 
[Such   an  Index  would  not  cost    half-a-cro'fn,  or 
more  than  twopence.] 


feeder  ot  bellows,  about  14ln.  wide  and  Un.  deep;  bel- 
lows, abont  3ft.  4in.  long  j  width  not  shown ;  rise, 
abont  Mln.i  weights,  about  141n.  long  and  6in,  wide; 
height  ot  room,  about  Tit.  4ln. ;  great  wheel  on  barrel, 
SlnTdlam.;  winding  and  driving  pinion,  2m.  ata|m.; 
wheel  driven  bytSU,  and  carrying  the  stopratehel. 
Sin.  diam. ;  wheel  on  crank  axle,  .lift.  diam.  s  width  of 
fly.  Hin. ;  he  ghi  of  fane,  2jlu. ;  width  of  do.,  ailn.  I 
guess  the  weighU  to  be  about  2S01b.tor  3aolb,  Tbe  bar- 
rel is  about  «in.  long  and  6{in,  diam.  Now  as  to  the 
capability  of  the  machine.  The  time  ot  going  will 
depend  on  sise  of  barrel,  &a,  and  height  ot  fall;  the 
velocity  on  wolghta.  Tbe  bellows  must  have  three 
feeders,  and  tor  ordinary  purposes  lbe»e  might  be  so 
constructed  as  to  act  ss  one  feeder.  The  machine  Is 
about  Itt.  Sin.  high  and  lliin.  wide.  Tho  rope  appears 
to  he  abont  lin.  diam. 

I  am  net  able  to  say  how  the  machine  will  answer 
the  end  intended  by  it,  but  bope,  if  eonstmeted  by 
any  of  yonr  readers,  that  they  will  make  their  expe- 
rience known  through  the  pat,es  of  the  Krolisb  He- 
CHAXIC.  ^-  S.  HEIREKEH. 


TBE  WISE  TBAMWAT  AT  BRIGHTON. 

(For  itluitration,  tee  next  page.) 

Sir,— The  wire  tramway  system  seems  to  be  gaining 
favour.  The  Engineer  recently  stated  that  ten  new 
lines  In  various  countries  have  been  constructed,  and 
that  many  .others  are  In  eourte  of  formation.  A 
description  of  tbe  line  now  in  operation  at  Brighton 
may  be  acceptable.  This  Is  one  portion  of  a  line 
sixty  miles  long  Mr.  Hodgson  Is  abont  to  ereet  in 
Ceylon.  The  plan  .(Fig.  1.)  will  give  a  good 
notion  of  the  dlmcult  angles  the  line  embodies,  and 
some  idea  of  the  Irregularities  o(  aurlaco,  an  idea  that 
win  be  fully  realised  by  all  who  at  all  know  tbe 
Brighton  Downs  in  the  most  irregular  and  broken 
paru  beyond  and  near  to  the  racecourse.  The  line  is 
twice  turned  at  right  angles,  and  every  lesser  angle  is 
embodied,  whilst  the  undulations  are  mora  trying  to 
the  system  than  the  difllcult  country  tor  which  the 

filant  was  designed.  There  are  1 12  posts  in  tbe  whole 
ength,  with  varying  spans  up  to  OOOft.  The  posts 
(Fig.  2)  are  eonstmeted  of  four  perpendicular  angle 
Irons,  with  Interlacing  lattice  work  aud  tbe  necessary 
crosshead,  tlie  whole  of  the  parts  made  intercbange- 
able,  brought  to  the  spot  piecemeal,  so  as  to  suit  the 
imperfect  means  ot  conveyance  iu  wild  countries,  and 
riveted  together  on  the  spot  by  the  use  of  a  portable 
furnace.  Tbis  form  of  post  seems  well  adapted  to 
meet  the  cross  drsg  from  sagging  ropes  and  moving 
boxes,  whilst  it  is  much  more  thuu  tufflclently  strong 
for  any  downward  pressure  that  can  come  on  It,  and 
In  its  material  well  suited  to  a  tropical  as  well  as  any 
other  climate.  The  rope  Is  made  of  charcoal  iron,  is 
two  inches  in  circumference,  presents  gradients  in 
some  parts  ss  steep  as  1  In  8,  and  the  Inventor  calcu- 
lates It  capable  of  delivering  ISO  tons  esch  way  In  a 
day  of  ten  nours  long.  The  boxbeads  (Figs.  3  and  Sa) 
In  the  parts  Impinging  on  the  rope  are  made  of  oak, 


reach  the  ground,  the  remainder  only  (ageing,  isd  In 
spans  a  little  disunce  fW>m  the  f  ractora  only  to  a  sUcht 
degree.  Tbe  motion  of  tbe  whole  rope  on  tbe  staitmg 
of  the  engine  is  all  but  Inslantaneoiia  thiongboat,  the 
terminal  portions,  five  miles  from  the  dnving  sta- 
tion, moving  within  two  seconds  of  the  start. 

The  Engineer,  in  an  article  from  wlilch  I  abstract  the 
foregoing  description,  aays  that  tbe  experiment  at 
Briahton  dearly  demonstrates  tbe  speoial  uplloaM- 
llty  of  tbe  system  to  sparsely  settled  countries,  the 
plant,  Ac.,  being  so  easy  of  tranqrart.        '  Kappa. 

WATER  WHEEL. 

Sir,— I  enclose  for  insertion  (It  yon  think  It  wortli 
it)  a  drawing  of  a  waler-wbeeL  The  .advantage  t 
claim  tor  itls  that  the  bnekeu  do  not  spiU  a  drop 
from  the  time  they  are  Uled  till  they  leach  the  lowest 


point,  they  being  made  to  hang  on  rods,  aa  shown  in 
tliesketeh.  They  empty  themselves  by  striking  against 
the  bar  A.  Tbe  sketch  at  the  side  chows  a  bni^et 
being  emptied,  one  side  ot  the  water-wheel  being 
removed  to  show  it  better.  W.  H.  Thorpe,  Beading. 


MEAN  DISTANCE  OF  THE  SUN. 

Sir,— By  the  application  of  Kepler's  third  law,  ns  to 
the  square  of  the  periodical  times  being  proportional 
to  tbe  cube  of  the  mean  distance  ot  the  sun,  and  in 
deducing  by  that  law  tlie  mean  distance  of  Venus 
from  the  Sun  at  87,301,800  miles,  that  ot  the  Sun  being 
03,014,100  miles,  and  tbe  distance  of  Venus  from  the 
centre  of  the  earth  being  the  dlfTerenoe  between  tkeae 
two  distances,  or  25,742,900  miles,  tbe  mean  horiaontal 
parallax  ot  Venus  being  Zl'-toeu,  which  equals  SDM-OO 
miles,  divided  by  S5742300  miles. 

Now,  the  mean  distance  of  the  Sun  is  to  the  mean 


dients  shove.  Tbe  power  employed  Is  one  ot  Uessrs.  distance  ot  Venus  from  tbe  eertb,  so  is  tbe  mean  heri- 
Bobey  and  Co.'s  16-horse  engines,  driving,  by  a  band  xontal  parallax  ot  Venns  to  tbe  mean  borlsonul  paral- 
and  spur  gesring,  one  of  Messrs,  Fowler's  dip  drums  lax  ot  the  Sun— via.,  MOMlOOinlles :  25742S0O  miles  : : 
(Fig.  ♦).    /The  boxes  necessarily  leave  the  rope  at  a    31'  69854 :  8"-77  very  nearly. 

turning,  aie  carried  by  their  momentum  on  a  llltle  By  Logarltliins-7'9GbC890:  7-410M8(MI  ;  :  1-.10108934: 
circular  iron  railway,  when  the  wheels  shown  in  the  loM:.'W90  -  8'7&W&tJ.  VxRlTAl. 
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SCALE  OS  STEAM  BOILERS. 
Sir.— Havinjf  charge  of  a  number  of  steam  boilers,  I 
feel  tiDxious  for  iomo  iuforraatlon  on  the  followlnir 
Important  results  ithc  boilers  used  are  single-flued 
Cornish  boilers);— For  a  lengthened  period  of  time  we 
have  used  cold  water  feed.  The  result  has  been,  In 
those  partA  of  the  boilers  least  accessible  to  hand 
laboar  beiOK  for  eleaninir,  a  gradual  formation 
mod  inerease  of  thick,  bard,  stony  scale  on  the 
boiler  platet.  In  order  to  increase  the  -Reamlofi'  eapii  - 
city  of  tbe  boilers  the  owners  adopted  •'  Barton's 
pMCBt  nelf-aettne  feed  water  heater,  rhangiag;  tbe 
reed  W«tcr  to  » temperature  of  21 2«.  I  may  hwo  men- 
tion Ihat  tbe  feed  water  Is  Heated  by  the  etHnust 
steam.  Since  the  ehange  to  ttnt  water  fee<l,  the  icalo 
has  fallen  away  from  the  bnller  phtes,  rcIievlHR  Itself 
in  lars:e  flakes,  leavliic  the  boilers  qBtto  free  from 
'Incrustation  or  scale  of  any  kind.  I  »m  quite  at  a  loss 
to  understand  how  this  occurs,  and  am  Tery  anxious 
for  Information  as  to  cause  and  cUtect,  as  resulting 
under  my  own  particular  notice.  I  would  deem  it  a 
great  favonr  to  h»ve  the  opinion  of  any  one  ot  your 
-oorreapondents  on  wbat  I  eonsMeravery  Important 
subject  In  referauee  to  future  rasnaeeinfent  ot  steam 
boilen.  S.  C'.,  Blikenbead. 

THE  "ENGLISH  "  VKIOOIPBDE. 

SlBv-^l  perceive  there  are  one  or  two  of  "your  corre- 
epnndtats  that  seem  puzzled  as  to  the  way  lu  which 
the  "  Euellsh  "  TCloclpedc  Is  •.mldcd,  I  DclieTe  this 
may  In  some  measure  be  owing  to  the  printer's  mistake 
in  my  letMr,  wftere  the  fourth  property  of  this  machine 
i»  deaerlbed.  As  It  stands  it  r»ads,  "  the  drtring 
wheels  not  sIlpplnK."  It  Ihoold  be,  "the  driving: 
wheel  not  slipping.  ' 

In  answer  to  " C.  T.  W."  p.  142.  No.  2S83,  the 
machine  is  not  truided  by  tbe  hind  wheel,  but  it  is 
driven  by  the  hind  wheel  exclusively.  The  Riding 
wheels  are  tbe  front  ones,  on  each  side  of  the  driver. 

In  nn»Wwto  "Garibaldi,"  p.  190,  No.  .1788,  there  Is 
a  connecting  rod  from  tbe  j^iding  wheel  axle  to  the 
guldlug  lever.  It  is  jointed  at  each  end.  The  fulcrum 
of  the  guiding  levers  mny  be  above  or  below  the  con- 
necting rod.  I  have  preferred  it  below.  The  cranks 
are  eet  at  tbe  quarter  circle.  I  would  recommend  four 
allamtloos :— Make  the  crank  lin.  lonj^r,  place  tbe 
lever  bar  lln.  further  from  the  seat,  raise  tbe  scat  Jin., 
and  bend  the  band  lever  about  3ln.  townrda  flie  aeat. 

A  TniNKEB. 


8ARK  LINES  IN  SOLAE  SPECTRUM. 

SfR, — Permit  me  to  assure  Mr.  Proctor  of  my  firm 
belief  in  the  earneatness  and  honesty  of  our  physicists; 
it  Is  not  there  thev  fall;  but  I  believe  very  obvious 
coneidAratlons  are  being  constantly  overlooked,  simply 
because  of  their  famlllarltv.  What  Is  more  commonly 
obterved  Hian  the  gradual  fading  of  the  light  of  tbe 
sky  after  sabset ;  but  can  Mr.  Proctor  alfltm  tbat  the 
received  explanation  of  Its  cause  in  aupported  by  a 
§oUlary  observed  fact  ?  Yet  KlrchholT,  patient,  cau- 
tions, and  ck'ar-slghted  though  he  was,  seemed  com- 
pletely blind  to  we  unsatisfactory  character  of  the 
evidence  sustaining  It ;  for  it  he  had  only  suspected 
this  was  soiuething  more  than  simply  reflected  solar 
light,  he  would  readily  have  understood  how  our 
atmosphere  could  contain  such  a  widely  diffused  ele- 
ment as  Iron  In  sufficient  quantity  to  (-core  the  solar 
spectrum  with  dark  lines  through  the  light  generated 
by  Its  chemical  combination  with  oxygen.  Iho  same 
remark  appllus  to  calcium,  mai^nesiuni,  sodium,  hydro- 
gen, carbon,  and  other  elemoniH,  whose  chemical  com- 
binations with  oxygen  are  known  to  evolve  light,  and 
which  are  also  constituents  of  the  surface  inattcroi 
tbe  globe.  For  I  bold  It  to  be  a  demonstr.iblo  trut>< 
that  the  earth  is  continually  receiving  matter  IVot 
space,  which,  chemically  combining  under  solar actior 
generates  the  dlffuKcd  light  of  the  sky.  The  geologls 
giTes  valuable  testimony  upon  this  point.  With  refe- 
renoQ  to  the  Editorial  remarks  on  p.  1k3,  I  have  furthct 
to  obeerve  that  the  ordinary  omploymeut  of  a  photo- 
grapher Is  nothing  less  than  a  series  of  very  delicate 
investigations  concerning  the  nature  and  properties  of 
light.  I  cni-lose  my  carcf  to  satisfy  our  worthy  Editor 
regarding,  tbe  profession  of  his  guessing  correspoudont. 

T.  A. 


EHtOB&TION.— TO  •'  F.R.G.8." 

Sir,— In  answer  to  "F.R.G.S.'s"  Invitation,  I  will 
lay  my  case  and  wants  before  him.  I  pm  a  clerk  In  a 
cotton  mill,  20  years  ot  age,  and  receiving  15s.  aweek, 
and  It  I  get  iiOa.  a  week  by  tbe  time  I  am  25  years  old 
I  may  think  myself  lucky.  There  is  little  prospect  of 
gettlug  a  batter  situation,  as  there  are  far  too  many 
clerks  already,  and  the  prollts  of  cotton  uianufactnrers 
are  so  small.  In  consequence  of  tbe  keen  competition 
which  exists  at  present,  tbat  they  are  unable  to  pay 
fair  wages.  Well,  I  think  it  folly  to  stay  in  Kngland 
at  my  present  situation,  any  longer  than  I  can  pos- 
sibly help,  and  so  I  have  come  to  tko  conclusion  that 
it  is  not  only  wise,  but  necessary,  to  emigrate,  though 
doing  so  will  be  about  as  painful  as  cutting  ofT  a  limb, 
for  1  am  a  Sunday-school  teacher,  and  a  member  of  a 
Christian  church,  and  have  kind  parents  and  good 
friends.  After  some  consideration,  1  have  decided  to 
turn  farmer  when  I  emigrate,  as  that  trade  appears  to 
be  the  best  and  most  lasting  ;  and  during  the  next 
three  years,  while  saving  up  enough  to  enable  me 
to  emigrate,  I  shall  do  my  best  to  acquire  some  know- 
ledge of  farming.  What  I  wish  "K.K.G.S."  to  do.  Is 
this,  to  inform  mo  in  what  part  of  Canada  or  Aus- 
tralia, are  lands  to  be  had  free,  or  at  least  for  a  nomi- 
nal price,  what  sort  of  lands  they  are,  and  how  to 
reach  them. 

I  must  say  tbat  I  have  a  decided  preference  for 
Canada  at  present,  though  quite  open  to  conviction, 
should  "F.K.Q.8."  tbink  otherwise.  I  hope  that 
"  K.K  G.S."  will  also  mention  which  is  the  most  suit- 
able climate,  nor  should  I  wish  him  to  con  tine  his  Infor- 
mation to  Canada  or  Australia,  but  hope  that  he  will 
give  us  the  benefit  of  his  wide,  accurate  knowledge, 
of  other  parts  of  the  world,  and  tbe  iui>ans  of  reach- 
ing them,  where  any  worklnj  innn  mlpht.  In  a  few 
years,  by  pluck,  energy,  and  8oir-denliil,have  a  com- 
fortable farm,  or  other  occupation,  and  bu  able  to 


bring  up  a  fjimily  comfortably.  I  will  conclude  by 
stating  tbat  Ibelleve  my  case  Is  but  one  of  thousands  : 
indeed,  several  ot  my  personal  friends  are'in  tbe  same 
position,  which  I  can  assure  yon  we  should  be  glad  to 
mend.  Cottok  Clebk. 

RENOVATING  OLD  FILES. 

Sir,— I  notice  an  article  in  your  last  pnbltcatlon  on 
renovating  old  files  by  the  ui^e  of  the  battery.  1  here- 
with give  you  u  simpler  and  cheaper  meibou,  wblch  I 
have  used  tor  u  lou;^  dnic,  and  found  to  be  a  grtmt 
saving  in  the  mechanics'  shop.  Clean  the  files  with  a 
baud  brush  and  a  concentrated  solution  ot  soda  or 
canstlc  lye,  placing  them  in  a  di«b  or  water-tlcht 
wooden  box  containing  water,  adding  to  the  latter 
one-eighth  part  concentrated  nitric  acid,  and  mixing 
well  by  agitation,  then  leaving  them  at  rest  for  five- 
and-twenty  minures  ;  next,  wiilidrawing  them,  and 
washing  them  with  water  and  a  brush,  replacing  them 
In  the  dilute  Held,  to  wlilcli  is 
added  a  second  eipbth  of  nitric 
acid,  and  letting  them  lie  for 
titty  minntes,  then  again  wash- 
ing and  brushln<r.  and  replacing 
in  the  bath,  to  which  ^s  added  cTi 
one-si  xteentli  of  sulphnric 
acid,  finally,  washing  In  pure 
water  and  milk  of  lime,  to 
retnovo  all  traces  of  acid,  and 
drying.  A  smart  boy  could  re- 
no\'ate  two  dozen  of.  large  files 
in  two  and  a  half  hours. 

In  my  communication  about  making  fishing  rods, 
I  maile  an  error  In  stating  the  weight  of  tbe  salmon 
rod.  It  should  have  been  37oz.      Vivis  SrcawDvtt. 


subject,  but  must  confess  my  Inability  to  understand 
why  such  Is  the  fact.  With  all  due  deference  to  his 
opinion,  it  is  stated  that  some  of  our  most  successful 
spinners  in  the  country  work  them;  und  if  It  be  not 
asking  too  much,  will  Mr.  Slater  kindly  give  us  his 
reasons  for  condemning  them,  as  It  Is  a  point  which 
I  am  sure  the  spinners  of  the  district  would  be  glad 
to  have  explained. 

ScHtchrr  Drautrltt.—Hy  experience  goes  to  prove 
that  a  down  draught  is  as  good  as  an  up  one, 
and  an  up  one  equally  so  to  a  down  one.  I  prefer  a 
down  draught,  as  tbequantlty  of  dnst  tins  required  at 
a  lalve  concern  not  only  make  a  room  look  ugly,  but 


en  In  the  way. 


MtJTUAI.  iMFBOTEMEHT. 


Sir.— i>ra»i7/i<<.— In  my  last  letter  to  the  lads,  to 
whom  this  Is  also  addressed,  1  endeavoured  to  show 
tbem  why  the  draught  should  not  be  called  "  simply 
the  difference  between  two  surface  speeds."  And  now 


COTTON   SPINNING. 

Sir.—"  Ilarmonlous  Cotton  Spinner"  has  not  pene- 
trated very  deeply  Into  the  mysteries  of  cotton  spin- 
ning If  he  has  not  yet  discovered  a  draught  between 
the  feed  roller  and  lap  roller  ot  n  carding  engine.  He 
says  there  is  not,  nor  ought  there  to  be  a  draught  here, 
and  asks  "  nf  what  use  a  draught  would  be  ? " 

That  there  is  a  draught  the  letter  of  E.  Slater, 
Burnley,  ou  the  same  page  as  his  own,  18.1,  will  perhaps 
convince  him  ;  as  to  lu  nse,  I  may  tell  him  that  it  Is 
to  keep  the  lap  stretched  between  tbe  two  rollers  to 
prevent  Its  bagging,  which  It  otherwise  would  do, 
canslng  irregularity  in  the  feed.  His  otherassertlon 
about  tnerobelngnodraught, butn  "  iftntrsctlon"  be- 
tween dolTer  and  delivery  roller,  is  rattier  inconsistent 
with  a  statement  made  by  him  to  "  Factory  Lad  "  on 
dranghte  in  the  same  letter.  In  which  be  (peaks  of  a 
draught  of  1  ^5  and  2  In  the  draw-box  of  tmgino,  which, 
ot  course,  is  between  doffer  and  delivery  rollers. 

E.  H&Imshaw,  Gomersal,  is  wrong  lu  stating  (p.  18.3) 
that  I  said  "  It  is  immaterial  whether  the  bttbbin  leads 
the  HytTf  or  the  flyer  lea*ls  the  bobbin  "  in  the  roving 
Iramo.  t  offered  no  opinion  on  the  two  methods,  as 
there  was  none  called  tor.  I  merely  attempted  to 
describe  the  fcorkiug  of  the  cone,  sun  and  planet 
wheels,  and  reversing  motion,  which  was  all  that  was 
o-^ked  tor  by  the  correspondent  who  requeste<l  an 
explanation  ot  these  parts,  and  I  said  it  was  immate- 
rial to  tbe  lUicripiion  which  of  the  two  methods  was 
taken  to  Illustrate  the  matter,  as  the  mechanism  was 
alike  In  both  esses,  the  only  difference  being  In  the 
arrangement  ot  tbo  gearing;  so  tbat  when  the  bobbin 
led  the  flyer,  the  wheel  U  (p.  112)  would  revolve  In  the 
8nme  direction  as  the  wheel  b,  and  In  a  contrary  direc- 
tion When  the  flyer  led  the  bobbin  (for  "wheel  o,"  In 
tbo  sentence  "  which  In  this  case  revolves  in  the  same 
ijrr^ffr  ■   .     ibe  wheel  o,"  road  "wheel  A"). 

T  nri,  I..  I  '^  vare  that  there  is  any  superiority  in  the 
I  .1  :!■.■  thread  when  the  bobbin  leads  the  flyer. 
'JT  .:  I-  more  compressed,  consequently  a  greater 
!  ti.ii  mill  »clght  can  be  laid  on  the  bobbin.  There  Is 
Elicit  Irn  n:i.'tu  made,  as  the  roving  Is  not  thrown  off 
tu^ni  Ibe  IjitKbin  when  the  end  is  broken,  as  Is  sotnc- 
(tmes  tin  cnsc  when  the  flyer  leads  the  bobbin  ;  but 
these  advaMages  are  more  than  connterbalancf^  by 
the  extra  pOWtr  required  to  drive,  and  the  extra  Wear 
and  tear  of  nnVMnery.  B.  W,  R. 


Sir, — Draitfiht  of  Cnrdiiui  En{/iM.~Owr  new  corre- 
spondent, "  Harmonious  Cotton  Spinner,"  seems  to 
understand  his  business.  He  is  perfectly  rigbt  tn 
stating  tbat  there  Is  not,  or  ought  not  to  be,  any 
draught  between  the  lap  and  feed  rollers  ;  It  would  not 
only  be  of  no  u^e.  but  would  canse  Irregular  feeding  In 
proportion  to  the  draught  or  pulling  out  of  the  lap. 

The  callender  or  delivery  rollers  should  be  so 
arranged  as  to  take  up  from  the  doffer  without  being 
slack  or  wry  tight.  II  slack,  the  sliver  probably 
enters  the  fuimel  lumpy;  and  If  very  tight.  It  woald 
be  stretched  unevenly.  Let  the  rollers  take  up  pro- 
perly, and  there  wilt  not  be  any  material  draught 
between  the  doffer  and  rollers.  This  decides  tbe  ques- 
tion of  draught  to  be  between  feed  rollers  and  callen- 
der rollers  {not  dofl*ex). 

Draught  of  Drawing  Frame. — There  are  four  re- 
plies to  this  question,  including  one  from  myself, 
page  102.  The  one  from  "  B.  W.  B."  I  think  is  rather 
too  k^^en  in  the  preparing  draughts.  With  regard  to 
.Mr.  Slater,  of  Burnley,  there  must  bo  some  mistake, 
judging  from  his  two  lengthy  commdnlcatlons.  I 
must  give  him  credit  for  knowing  better  than  equalis- 
ing the  three  draughts.  Surely  he  Is  not  In  earnest  In 
advising  people  less  Informed  than  himself  to  set 
rollers  as  he  Is  represented  to  have  stated. 

I  cannot  now  drop  on  tbo  questloa  of  E.  Babergbam 
respecting  weights,  but  the  following  may  prove  eer- 
rieeablo  to  many  readers : — 

Avoirdupois.— 27  11-32  grains  =  I  drachm:  16 
drachms  =  loz.,  or  437igr. ;  li'ioz.  =  lib.,  or  7ti00gr. 

Troy— 24grain8  =  Idwt ;  20dwt.  =  loz.,or480gT.  ; 
12oz.  =  lib.,  or  S760gr. 

For  cotton-«plooing  purposes  a  oomblnatlon  of 
these  two  tables  Is  used :  thus,  24gr.  =  tdwt.  i 
18  23dwt.  <say  ISdwt.  6Jgr.)  =  loi.,  or  iSlip. ;  ISox.  = 
lib.,  or  roOtor. 

I  notice  Mr,  Slater's  remark  respecting  draw- 
box  rolle*^  to  a  card  being  "  penny  wise  and 
pound  foolish,"  and  bare  given  seme  ibongbt  to  the 


OS  I  cannot  bear  to  see  a  mU  put  Into  a  lad's  head 
without  tbe  reason  of  it,  I  will  try  to  make  them 
understand  the  rule^  that  are  given  In  books  *'  for 
finding  speeds  and  draughts."  If  a  lad  knows  a  rule  I 
admit  be  can  work  by  rule,  but  If  he  knows  the  reason 
ot  It  as  well  he  can  make  the  rule  work  also;  and 
circumstances  often  occur  tbat  render  such  knowledge 
accessary.  A  principle  thoroughly  understood  is 
easily  applied.  To  tbe  subject,  then.  I  told  yon  in 
my  last  tbat  tbe  expression  "  a  given  time,"  which 
occurs  so  often  in  subjects  of  this  kind,  means  nothing 
more  than  the  length  ot  time  you  fix  upon  duilng 
wblch  a  thing  may  act,  so  that  yon  may  know  what  it 
will  do  in  a  long  thne  from  what  It  does  In  a  short 
one.  I  remember  the  expression,  simple  as  It  may 
seem  to  me  now,  bothered  me  a  grea':  deal  when  I  was 
a  lad.  I  dare  say,  from  the  example  I  gave  you  In  my 
last,  you  would  Infer  that  the  trav-elllug  apeed  of  any 
point  or  mark  you  might  make  upon  tbe  diameter  of 
a  wheel  would  depend  upon  Its  distance  from  the 
centre  ot  tbe  wheel  or  tne  point  around  which  It 
revolves.  If  so,  you  were  right ;  the  travelling  speed 
Increases  in  proportion  to  the  distance  from  the  centre, 
and  it  is  to  tne  advantage  that  Is  taken  of  this  plain 
truth  that  we  owe  all  the  various  speeds  ot  revolution 
that  we  have  in  the  cotton  ml  11,  from  that  which  gives 
to  the  "fans"  and  " scutching  beaters "  their  terrific 
roar,  and  to  the  "  mule  "  or  "  throstle  "  spindles  their 
whirling  buzz,  to  that  of  the  slowly  creeping  "  worm 
wheel."  You  will  observe,  too,  that  the  terms 
"  driving  wheel,"  "  driving  strap,"  &c.,  are  very 
suggestive.  A  thing  that  Is  diiven  must  be  occupying 
some  space  or  position  continually  that  another  is  as 
continually  taking  from  It  by  pushing  It  forward  out 
of  Its  way,  so  that  from  this  circumstance  you  may 
properly  infer  that  both  "driving  straps  "and  "drlvlog 
wheels  communicate  their  motion  upon  the  same 
principle.  I  do  not  mean  that  you  must  call  power 
tbe  principle,  but  tbat  the  power  in  the  two  oases 
operates,  not  upon  twodlstlncl  and  separate  principles, 
but  upon  an  identical  one  only  in  a  modified  manner. 
If  you  will,  I  call  tbe  hindmost  pushing  tbe  foremost 
the  princlpli!.  It  may  also  have  occurred  to  yon  that 
the  diameter  of  a  wheel  and  the  number  of  Its  teeth 
correspond  to  each  other.  So  they  do  ;  not  that  every 
wheel  of  Ain.  diameter  will  be  found  to  have  the  same 
number  of  teeth,  becanse  there  are  different  *'  pitches" 
of  teeth,  but  In  all  calculations  ot  speeds  or  draughts 
you  may  either  take  the  diameters  of  wheels  or  the  . 
numbers  of  teeth  and  they  will  answer  as  one.  As  an 
Instance — a  pulley  6ln.  diameter  drives  by  means  of  a 
strap  another  one  2ft  6ln.  diameter  ;  bow  muchoftener 
In  a  given  time  will  the  driver  revolve  than  the 
driven?  You  know  ein.  =  Jft.,  and  2ft.  6in.  =  5 
halves,  so  that  It  must  Iw  5  timqp  oftener.  But  It  the 
two  wore  wheels,  the  driver  havlBs  12  teeth  and  the 
driven  CO,  then  vre  could  divide  CO  by  the  12,  and  the 

«0 
quotient  would  be  the  same  as  —  =  S.    Or  if,  instead 

12 
of  ealllag  the  driven  pullfcy  Sft.  Ala.,  we  had  called  It 
301n.,  we  might  have  divided  the  30  by  6  with  the  sama 
.10 

result,  as  —  -  5.   This  little  example,  if  you  think 

S 
for  yourselves,  will  enable  yon  to  see  tbat  you  may 
measure  wbeels  or  pulleys  by  any  standard  you  find 

most  convenient,  as  feet,  Inches,  ilD.,  ^n.,  —in.,  just 

in 

as  you  can  deal  with  £  s.  d.    Yon  can  reduce  £1  to  20 
B  billings,  or  «0  pence,  or  480  halfpennies,  &e.,  M  yon 

92 
may  reduce  lit.  to  121n.,  QO  eighths,  or  — in.  Another 

16 
C 
Instance.  You  have  two  rollers,  one  —In.  diameter,  the 

8 
other  1  jin.,  then  you  would  call  the  first  C  acd  the  last 

6 
11,  because  —In.  bear   (he  same  proportion  to  l)in. 
8 

11 
that  6  does  to  14,  or  —  =  l)ln.    There  is  another 

8 
tbiag  that  I  am  sure  must  have  occnrrod  to  you :  It  la 
tills,  that  In  a  set  of  rollers  It  Is  often  tbe  case  that 
both  the  diameters  of  the  rollers  themselves,  as  vrell 
as  the  diameters  of  the  wheels  by  which  they  are 
(reared  together,  are  taken  advmBtagc  of  to  produce  the 
draught.  II  you  have  thoaght  upon  tbo  subject  even 
but  so  far  as  to  seo  this  fact,  ]rou  may  easily  master 
It  entirely  ;  so  with  a  few  more  examples  I  will  leave 
the  subject  with  yen ;  I  know  you  will  fight  it  best  in 
your  own  way.  Look  at  the  skeuh  Fig.  1 :— Thera  aro 
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Hues  drivers  and  tbrre  drlTcn.  Tbo  first  driver  1§  Ibln. 
dlamcMr,  tba  flrmt  driven  is  lOtn.  diameter.  Now, 
(oppodng  the  lint  driver  to  make  SO  revolutions  per 
miniite— yon  will  perhmpsluiow  that  "  per  "  is  apiefix, 
aad  ■Ignlfles'thransrh,  6y,  or  In— then  how  mnnT  revo- 
Incloni  will  the  fit«t  driven  make  in  that  time?    Yon 

18  X  60 

can  pnt  It  thia   war,  10  :  18 :  :  00,  aod = 

10 
90.  Too  Me  it  Ii  In  proportion  to  tiieir  diameter,  because 
BO  bean  the  aame  proportion  to  90  that  10  does  to  18, 

18  SO    '    90        140 

ma  —  are  of  the  same  raloe  as  —  -   —  =   —  or 

10  fiO         60         to 

4  18         8  4 

1—  aad  —  =  1—,  or  1—.   If  now  you  were  asked  to 

6  10  10  i 

give  a  "  mle  "  by  which  the  speed  of  the  driven  conid 
be  foud  from  that  of  the  driver,  you  would  say, 
mmhifl^  tkt  rpetd  of  the  driwer  by  its  Uiomrttr^and  diride 
tkt  fnimet  by  Ikt  diamtter  of  tkr  driteii.  But  Just  think 
for  a  moment  how  silly  the  rule  sounds— multiply  the 
(peed  by  the  diamMar  t  It  wonld  be  Just  as  easy  to 
aultiply  a  pouud  of  cheese  by  a  cartload  of  turnips. 
I  have  DO  doubt  but  that  vo»have  sense  enough  to  see 
that  numbers  alone  arc  all  we  can  moltiplv,  ormulti- 
ply  bv.  I  have  not  forgot  beings  botbored  with  this 
Bill/ thing  myself,  and  the  worst  of  It  was  I  had  no 
Mechanic  1o  help  me.  However,  when  we  say  the 
diameter  is  18in.  and  the  speed  54  revolutions,  the, IS 
Is  the  value  of  the  diameter  and  the  SO  the  value  of 
tlie  speed;  so  that  we  convert  both  Into  the  numbers 
vrhicQ  represent  to  na  their  value,  and  then  we  can 
either  multiply  or  divide  them.  Now  to  tho  next 
pair,  driver  and  driven.  'We  And  that  the  Sad  driver 
must  miJte  90  revolutions,  being  fixed  to  abaft  of  the 
1st  driven,  then  it  being  20in.  diameter,  and  the  one 
It  drives  Sin.  diameter,  how  many  revolutions  must 
th*  Utter  make  ?  Here,  again,  8  :  30  :  ;  ga  And 
90  X  to  39(      ^  22S  SO 

=  2t6,  and  —  =  — ,  at  —  =  H,  and  — 

8  '  90         8  90  8 

=  Sj'  So  the  Sad  driven  makes  225  revQlntlons.  Now, 
then,  to  Und  the  speed  of  the  last.  Wehave  223  revo- 
lutions and  Itln.  diameter  dririnii  tin.  diameter,  and 

23S  X  18 
•{ain,8:16::22SistatlieaumreqttiTed,and = 

aOO       18       600  18 

800, =  — ,  or  —  =  2|,  and  —  =  3).    We  haya 

m       6       Hi  6 

nowtMnd  the  speed  of  the  last  driven  pulley  to  be 
600  lerolntlons  to  60  of  the  ttrsi  driver,  12  to  1,  what 
then  would  be  the  draught  between  them  ?  The  1st 
driver  Is  ISIn.  diameter  =  56  S21n.  circumference,  and 
this  X  EO,  the  number  of  revolutions  =  2836ln., 
the  distance  it  would  travel.  The  last  driven  is  6in. 
diameter  =  laMln.  circumferenoe,  and  this  sum  x 
600  =  llSMln.  Mow  if  we  divide  the  two  sums,  w« 
mnst,  as  we  already  know,  obtain  the  draught  there 

11301 

a  between  the  two  speeds  ot  travalllnf ,  and 

2820 
=  4.  With  12  times  the  speed  of  i«Tolatton  only  4  of 
a  draogbt  ?  <  How  is  this  7  Look  at  the  sketch  again 
uid  yon  will  remember  that  the  diameter  of  the  1st 
driver  is  ]81n.,  or  S  times  (reater  than  that  of  the  last 
driven,  so  that  if  yon  multiply  the  draught  4  by  S  It 
becomes  12,  or  in  proportion  to  tbe  two  speeds.    Yon 


wlU  asethlf  more  dlstinetly  if  yon  observe  that  tbe 
snrface  speed  of  both  1st  driver  and  1st  driven  is  the 
same,  both  being  eoBueeted  by  the  strap.  Tbe  same 
is  the  fact  also  wttb  the  2nd  and  Srd  pairs.  But  observe 
that  the  2nd  strap  must  move  twloe  as  quickly  aa  tbe 
1st  one,  because  it  receives  its  motion  from  a  diameter 
twice  as  great  as  the  Jst  is  driving.  The  same  dlffer- 
eace  likewise  exists  between  the  Sod  and  3rd  straps, 
so  thM  from  the  motioos  of  these  alone  you  have 
obvtoaaly  tbe  dtwight.  The  2nd  moving  twice  as  fast 
aathe  1st  causes  a  draught  of  2,  and  the  Srd  moving 
twice  aa  fast  as  tbe  2ndr causes  a  further  draught  of 
2,  so  tha*  we  have  2  1st  draught  x  2  the  2nd  draught, 
and2x2  =  t.  From  what  has  been  already  said  I  think 
yen  will  readily  apprehend  that  if  we  had  converted 
the  valuta  ot  all  the  drivers  into  one  term  by  nnilti- 
plytng  them  together,  and  called  the  product  the 
▼alne  of  the  drivers,  and  done  in  the  tame  way  with 
all  the  valnea  of  tbe  driven,  we  should  have 
made  the  whole  process  much  sborMr.  As, 
ralae  of  all  the  drivers  18  x  20  x  18  =  6760, 
and  valoe  of  aU  the  driven  6  x  8  x  10  =  480,  and 
6760 
—  =  12,  and  12  X  SO  =  800.    Therefore  480  bears 

tbe  same  Diopartiea  to  5780  that  60  bears  to  6'W.  But 
if  wo  apply  the  principle  to  gettlog  at  the  draughts 
of  different  lines  ot  rollers  In  a  "  set,"  the  former 
coarse  is  the  best.  Look  now  at  sketch.  Fig.  i.>. 
Here  you  see  two  drivers,  the  first  called  the  "  front 
roller  wheel,*  its  value  is  16,  the  second  called 
"change  wheel,"  its  value  Is  20;  also  two  driven 
wheels,  Om  ••  carrier,"  value  40,  and  "back  roller 
wheel,"  valne  eo.  Tbe  diameter  of  "  back  roller"  is 
tin.,  lis  Tftloe  then  is  7,    the  diameter  of  "  (tout 

8 
roiler  "  llo.,  or  — ,  its  valne  then  is  8.     Mow  the 

8 


object  of  this  example  is  to  show  you  that  it  Is  not 
necessary  that  we  sliould  know  the  speed  of  revolu- 
tion in  order  to  find  tho  draught  tlist  any  arrange- 
ment of  wheels  and  diameters  would  cause,  because 
we  are  certain  of  flnding  tliu  draught  If  wc  divide  tho 
value  of  the  driveu  by  that  of  the  driver,  the  ratio 
between  them  being  the  same  whatever  be  their  speed 
of  revolution.  What  is  the  draught,  then,  that  such 
an  arrangement  as  this  sketch  niustrates  would  cause  ? 
Let  us  SCO  first  what  is  the  ratio  between  driver  and 
driven  ;  then,  16  x  20  =  390,  value  of  driver,  and  60 
X  40  =  2400,  value  of  driven ;  then,  S20 :  2400  : :  I  to 
OtiiO 

the  number  we  seek,  and =  7'5,  or  74.     Yon 

Sl>e 
must  observe  that  this  is  only  tit*  ratio  between  the 
values  of  the  whaola,  drivara  aad  drtveii,  no  account 
having  been  taken  of  the  diameters  of  the  rollers 
"back"  and  "front."  The  diameters  have  been  left 
out  to  far  in  the  calculation  that  you  ml;;bt  see  clearly 
^to  which  term  or  sum  their  respective  values  belong. 
And  I  think  you  will  be  able  to  discern  that  the  sur- 
face^rtbe  front  roller  must  be  looked  upon  as  a  driven 
surface,  and  that  of  the  back  as  a  driving  one.  If 
their  diameters  had  beea  equal,  tbeu,  of  course  they 
could  have  bean  left  oat  altogether,  but  tbe  "front 

8 
diameter  haying  a  valusof  8,  or  — ,  and  tbe  backot  7, 

8 
or  },obTlonaly  we  mnst  bring  them  in,  and  asthey  affect 
the  amount  of  the  diauftht In  the  same  proportion  as 
thev  alTect  the  values  of  driver  and  driven, wo  can  either 
multiply  the  sum  of  the  draught  by  the  value  of  the 
"front,  or  driven  roller,  and  divide  the  product  by 
that  of  "  back  "  ooo,  or  driver,  aa  draught  from  value 
of  wheels  75  x  8  value  of  front  roller  -i-  7  value  of 
4 

back  raHw  =  8—,  ca  vw  can  toii^  them  in  alto- 
gether as  tbe  Talw  of  drivar  and  driven.  Thus,  the 
value  of  driver  is  19  x  20  x  7  =  2240,  and  value  of 

19300         1280 

driven  la    40   x   l<0   x  8  =  19200,  and =  8 , 

3340         3240 

4 
or  8—.    I  hope  now  that  yon  will  fight  yonr  way 

7 
through  the  lubJeot.   Mover  mind  how  the  wheels  are 
made  'to  twist  and  torn,  nor  bow  many  of  them  there 
may  be,  tbe  principle  that  holds  good  with  S  holds 

good  with  SO,  and  you  may  understand  it  if  you  will, 
iy  obieot  la  writing  la  to  eet  you  thinking.  You  will 
see  at  tha  end  of  my  last  letter  I  told  "  Factory  liad" 
to  divide  a  total  diaugbt  of  7,  obtained  from  4  lines  of 
rollers,  by  8,  and  make  his  draughts  equal,  aa  2^  + 
34  +  21  =  7.  I  purposely  in  this  case  left  ay  meaning 
obscure,  l>ecausa  no  person  ought  to  act  npoa  a  short 
isolated  answer  from  any  correspondent,  especially 
when,  as  is  this  ease,  tbe  subject  Is  a  very  important 
ones  If  ha  does,  he  has  no  right  to  complain,  when, 
too  late,  ha  finds  it  out  that  both  he  and  his  fellow- 
correspoadent  liave  misunderstood  each  other.  My 
meaning  was  <f rom  front  to  back)  between  front  and 
2ud  roller,  2  9;  between  Snd  and  2Td,  les;  between 
Srd  and  4th,  1  67 ;  or,  reversing  their  order,  1  '67  x  1-69 
X  2'S  =  7'05S7S,  or  something  as  near  this  order  as 
be  ahonid  find  convenient.  I  was  «nce  rarely  puzzled 
by  a  similar  answer  given  to  me  by  a  very  intelligent 
old  man;  however,  I  learnt  something  Ttom  It,  and  If 
yon  tkint,  yoa,wlll  do' the  same.         £,  S.,  Burnley. 

r.  8.— If  ni'oue  else  answers  "  Oldham,"  2861, 1  will 
do  so,  though  I  do  not  like  to  recommend  books,  as  I 
would  rather  see  informalion  given  through  the  pages 
of  our  UEcnARic ;  besides,  book*  seldom  answar  the 
particular  questten  a  person  mjur  wish  to  ask.  You 
will  gonerailly  4itd  anything  In  them  but  joattba  one 
thing  you  are  faat  with,  and  that  which  is  worth 
putting  In  a  i/ood  book  is  worth  tha  apace  it  will  take 
up  In  our  Hecbanic,  for  the  sake  ot  those  who  can- 
not oome  at  the  good  book. 


Sib,— I  am  greatly  obliged  for  tbennmerons  answers 
to  my  question  respecting  the  proper  method  of 
arranging  tbe  draughts  in  a  drawing  frame.  I  find 
that  "uutual  Improvement"  comes  tho  nearest  to 
what  I  have  practlcallv  found  to  be  tbe  best  arrange- 
ment, as  I  have  my  araughts  at  pre-wnt  3-41  x  1-75 
X  1-17  =  7-06  working  "fair  Dhollera."  I  am  rather 
surprised  at  the  figures  given  by  K.  Slater,  for  if  1  put 
2^  draught  between  each  line,  the  total  draught  wonld 
be  12-64,  because  S-SS  x  2-33  x  2-33  =  12  64 ;  the  error 
appears  to  hare  been  made,  by  adding  instead  of 
multiplying  together  the  separate  draughts.  With  re- 
spect to"  B.  W.B.'s"  remark  on  scutchers,  1  prefer  the 
down  draught  machines,  as  they  do  their  work  better, 
and  are  not  so  clumsy  in  appearance.  I  have  both 
sorts  worltlng,  but  am  deoiaodly  In  favour  of  the 
down  draught  machines.  Factory  Lad. 


BKWIMG  IIAOHINES.-REPLY  TO  "STUDY." 

81B,— I  am  thankful  for  the  good  intention  ot 
"  Study  "  to  point  out  one  or  two  slight  errors  In  my 
letter  at  ptge  158,  but  tho  errors,  such  as  they  are, 
only  amoitgt.to  a  difference  ot  opinion.  I  must  acknow- 
ledge myjtU  WOng  1/  a  —In.  shuttle  mil  matt »  j/ood 

16 
a  atiteh  on  bont-teort  as   a   smaller  one.     Finding  the 
majority  ot  workers  on  boot-work  do  not  approve  a 

—In.  shutUBla  a  Mo.  2  Tbanuu,  a  smaller  sl2e  was 
18 

taken  fairlir  for  comparison.  It  "  Study  "  has  com- 
pared things  uoUke,  his  concluaiOB  may  be  wrong,  and 
my  statement  that  Singer's  shuttle  holds  most,  Howe's 
next,  and  Thomas's  least,  is  not  a  slight  error. 

I  quite  agree  with  "  Study  "  that  Thomas's  cam  is 
detective.  By  the  way,  if  through  the  K.vaLisii 
Mecbanio  the  makers  and  blind  imitators  could  have 
been  convinced  of  this  years  ago,  boot  makers,  tailors, 
Ac.,  would  have  experienced  much  loss  trouble  In  their 
work.  The  question  of  the  pause,  and  other  matters, 
wlU  be  oonsidered  in  due  cause.  Having  Uid  down  a 
plan  for  the  treatment  of  the  subject,  including  descrip- 
tions of  a  variety  of  machines,  and  comparing  them 
fairly,  so  as  to  be  interesting  to  the  general  reader,  I 


wish  to  adhere  to  It.  When  tbe  subject  is  sofllcisntly 
advanced,  suob  remarks  as  "  Study  "has  Undty  offered, 
will  be  better  appreciated,  and  will  then  be  tbanlcfully 
received  and  replied  to  by  the  permission  ot  taa 
Editor  Ot  tbe  EHGLisa  Mechanic  by 

A  Practical  Ha«. 


SEWING  MACHINES. 

Look  Stitch, 
{Cmlitaudfromfcge  114.) 

Sib,— It  Is  difficult  to  conceive  ot  any  method  of 
making  a  lock  stitch  not  already  tried.  Tha  shuttle  to 
pass  ibrongh  the  needle  loop,  the  hook  to  carry  the 
net  die  thread  around  the  lower  thread  contained  In  k 
spool,  the  form  and  working  of  such  hooks,  spools, 
and  spool  boldrrs,  and  their  influence  In  determiniag 
the  character  of  the  aUteh,  deserve  here  speolal  atten- 
tion. Hereafter  it  will  be  expedlentto  give  adescrip- 
tlon  of  some  of  the  machines  Invented  since  184A.  01 
these  seme  display  great  Ingenuity,  tme  mechanical 
prinoiplos,  and  simplicity  of  constmetton;othera,  tha 
simplicity  of  the  Inventors.  Many  ot  the  uasueoeastnl 
havebeeuruinedinmind,bjdy,andestate.  Whlletheso 
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may  receive  our  sympathy  and  the  snooesstnl  onr 
praise,  all  should  consider  how  insignificant  Is  the- 
work  of  the  best  compared  with  the  accumulated 
labour  of  all.  Fi  om  tbe  weavers'  shuttle  in  the  time  ot 
Job,  to  the  Knglish  lace  machine,  with  Its  many 
sbnttlet  and  eye-pointed  needles  (from  wUeb  Howa 
may,  or  may  not.  have  got  his  idea>  and  to  the  latest  or 
best  production,  wo  trace  a  gradual  improvement 
—a  Darwinian  development.  Ine  beat  examples  will 
be  selected,  and  predominate  from  their  fitness  and 
beauty  ;  the  inferior  will  die  out.  It  is  well  known  to 
tho  trade  that  some  varieties  have  already  died  out, 
while  others  have  advaneed.  In  no  partlouUr  did  the 
Exhibitions  of  1851  and  1862  display  agreateroontrant 
than  in  tbe  matter  ot  the  sewing  machine.  In  1851  it 
was  scarcely  known,  and  tbe  one  In  the  Kxliibitiou 
appeared  a  mere  novelty.  In  a  few  years  they  were  In 
general  use,  and  were  among  the  most  Inteivsting  dls- 
phiys  in  the  Exbibltiou  of  1862.  Maoblnes  making  the 
lock  stitch,  tbe  two-threaded  chain  stitch,  and  the 
single  thread  chain  stitch,  were  all  at  work.  Anxions 
inventors  vied  vrith  each  other  to  please  tha  public, 
whose  Judgment  was  decidedly  in  favour  of  two- 
threaded  machines,  especially  the  look  stitch.  Since  . 
then,  untiring  efibrt!  have  been  put  forward  to  adTance 
tbe  sale  ot  sinxle  thread  chain  stitoh  maoUness  It  has 
been  named  tbe  best  stitch  with  nnwarrantable  bold- 
ness; with  anrprising  Impudence  Its  sopariority  has 
been  asserted  over  look-stltoh  machines.  A  proof  to 
the  contrary  is  shown  by  an  offloial  return  ot  the 
American  sewing  machine  makers.  The  actual  bual- 
ness  done  in  the  year  ending  June,  1807,  was,  for  the 
chain  stitch,  by  Willcox  and  Gibbs,  14,162 ;  for  the 
lock  stitch,  by  five  makers,  ia6,il8&  Thus  seven  and 
a  halt  times  more  lock  stitch  than  chain  stitoh 
machinea  were  sold  acoordtng  to  the  American  ofllclal 
return,  and  it  proper  returns  were  made  for  Great 
Britain  there  can  be  00  doubt  that  tor  every  single 
chain-stitch  machine  sold  there  would  be  twenty  lock 
stitch  sold.  The  cfaahi  stitoh  is  easy  to  learn,  and  haa 
such  merit  aa  to  entitle  It  to  notice,  bat  twenty  reaaons 
to  one  chUm  for  the  look  stitch  the  preferenoe. 

In  tbe  development  of  the  lock  stitoh  sewing 
machine,  one  of  the  earliest  attempts  to  improve  it  wa» 
to  substltnte  a  carrying  for  a  sliding  motion  of  the 
shuttle.  The  shuttle  waa  plaoedon  a  noriaontal  work- 
ing disc  and  revolved  with  It,  the  rounded  part  being 
supported  on  the  disc,  the  face  of  the  shuttle  being 
curved  to  correspond  to  the  perpendicular  face  ot  the 
frame  against  which  it  worked.  In  another  machine 
tbe  disc  revolved  vertioally,  the  shuttle  laee  beiogflat, 
and  worked  against,  a  perpendlcttlar  ring  surface. 
This  circular  motion  of  the  shuttle  bad  two  seriona 
defects— first,  it  mnst  either  twist  or  untwist  the 
shuttle  thread ;  and,  secondly,  it  nearly  doubled  the 
travel  of  tbe  shuttle,  whereby  a  grinding  tendency 
waa  produced,  so  that  the  shuttle  would  oftener  want 
repairing  or  renewing.  This  arrangement  was  a  step 
made  towards  a  machine  dispUying  the  very  highest 
class  of  design  and  practical  ability,  known  as  tbe 
trbeeler  and  Wilson  machine.  This  revolving  shuttle 
arrangement  haa  been  followed  by  other  modifica- 
tions. Tbe  shuttle  has  been  made  to  travel  in  a  nearly 
circular  form.  In  a  recently  invented  machine,  but 
with  an  important  improvement  to  prevent  the 
twisting  or  untwisting  of  tbe  thread,  by  oansinv  the 
shuttle  to  be  carried  around  without  somersaulting, 
by  placing  it  on  a  shuttle  frame  worked  from 
a  supporting  guide  by  a  crank  motion.  Tba 
rounded  part  of  tbe  shuttle  is  supported  on  this 
shuttle  frame,  the  shuttle  face  being  thus  keptagalnst 
the  perpendicular  face  of  tbe  machine.  Instead  of  the 
shuttle  reciprociitlQg.  with  the  least  waste  of  move- 
ment, this  plan  makes  it  travel  over  a  largely  ex- 
tondeid  snrface,  which  Is  a  mechanical  defeat  in 
itself,  aad  bos  no  advantage  in  working  the  needle 
thread  If  a  motion  could  be  contrived  for  passing 
the  lower  thread  through  the  needle  thread  loop  with- 
out touching  it,  it  would  be  perfection.  The  Howe 
system  Is  tho  nearest  to  it,  and  the  plan  laat  described 
the  most  remote  from  it.  An  ascendlog  and  de- 
scending motion  of  tbe  shuttle  serves  no  useful  pur- 
pose, It  wears  the  shuttle  faster,  strains  the  needle 
thread,  and  thus  limits  the  speed  of  themaehine. 

Other  machines  of  recent  production  resemble  an 
older  patent  which  provides  for  tbe  carrying  tho 
shuttle  on  tho  top  end  of  »  vibrating   lever.     This 


Digitized  by 


Goog 


le 


232 


ENGLISH  MECHANIC  AND  MIRKOE  OP  SCIENCE. 


[Mat  27,  1870. 


arrangement  imptrlt  a  enrred  motion  to  tbe  ihnttle 
▼ertleallx  ;  It  riiie*  and  tails  lest  than  in  tbe  ease  last 
noticed,  and  la  consequently  to  be  preferred,  tbe  de- 
fects being  so  mnoh  redaeed.  An  example  of  this 
class  may  be  seen  in  the  Iiiitle  Wanxer  hand  sewing 
maoblne.  All  the  machines  under  the  elass  here  re- 
ferred to  hare  failed  to  oome  into  mannfaotoring  or 
trade  nse— it  would  not  pay  for  rlcb  or  poor  to  me  tbem 
In  trade. 

It  may  be  taken  as  a  rule  that  a  shnttle  should 
trrrel  borlsoDtally,  and  no  more  than  tbe  actoal  dis- 
tance required  for  the  funnation  of  tbe  stitch; 
trwrelllng  beyond  it  wears  oat  the  shnttle  faster,  as 
may  be  obaerved  in  the  Singer  class  of  machines 
driving  the  shuttle  by  a  crank  motion  or  its  eqnlTaleot, 
Instead  of  a  cam.  The  cam  moTement  has  a  special 
advantage  over  any  other  known  plan  fbr  driving  the 
shnttle,  althongta  in  many  cam  machines  it  is  not 
made  avaihible-  'When  tbe  shuttle  has  passed  tbe 
needle  loop,  tbe  shuttle  carrier  should  recede  a  dis- 
tance snfflotent  for  tbe  needle  thread  to  pass  between 
the  shuttle  and  carrier  without  tonohing  tbe  eaxrier. 
Many  cam  machines  work  on  this  plan,  and  it  is  a 
decided  Improvement.    Other  minute  defects  or  im- 

Srovements  wlU  oome  nnder  notice  when  a  machlneis 
lustratedcompletely.  The  present  plan  of  collection, 
olaasifleatlon,  and  comparison  of  Instruments  for  the 
formation  of  tbe  stitch  is  chosen  as  the  best  method 
to  eouvey  the  Information  desired. 

A  more  correct  motion  for  working  the  shuttle 
than  tht  class  of  clrcolar  moving  shuttles,  will  now 
be  considered.  The  shuttle  slides  with  a  movement 
reciprocating,  as  In  the  Howe  machine,  horliontally, 
but  In  a  curved  instead  of  a  straight  direction.  Ibe 
advantage  here  gained  is  reduction  of  the  wearing 
Joints  and  parts  for  driving  the  shuttle.  The  same 
system  has  been  sucoessfully  applied  to  work  a  shuttle 
in  the  end  of  an  arm  machine ;  tne  arm  being  speoially 
arranged  for  stitching  side  springs  Into  old  boots,  or 
any  work  that  ean  only  be  stitched  on  the  extreme 
end  of  the  arm.  The  arm  is  so  narrow  as  to  admit  the 
boot  over  it,  with  freedom  to  turn  ^he  work  in  all 
dirBCiiOBa.  A  eirenlar  recess  is  formed  in  the  end 
of  die  arm,  and  in  it  works  the  shuttle  horizontally; 
on  the  axis  of  the  shuttle  driver  is  Hzed  a 
pinion,  which  is  actuated  by  a  rack  working  length- 
ways in  the  arm  from  a  osm  on  the  main  shaft,  similar 
to  Thomas's  machine.  Fig.  I  represents  a  plan  view 
of  the  end  of  the  arm  containing  the  shuttle.  The 
shuttle  A  Is  shown  ready  to  enter  the  loop  of  the 
needle  thread.  B  is  the  slot  in  which  tbe  needle  rests 
while  tbe  shuttle  is  psssing  through  the  loop.  To 
complete  the  stitch  the  shuttle  travels  as  far  as  repre- 
sented by  the  dotted  lines,  and  then  back  again  tor 
the  next  stitch.  For  tbe  purpose  intended  abetter 
arraagement  cannot  be  conceived,  but  for  general 
work  it  is  detective  as  regards  wear,  owing  to  the 
circular  surface  C  being  so  small.  The  pan  around 
which  tbe  shntthi  travM  soon  wears,  and  then  the 
curved  faceof  tbe  shuttle  Is  not  kept  to  frame,  whereby 
the  shuttle  falls  backward  from  the  needle,  and 
,  slips  or  misses  (titcn.  It  also  requires  too  lon^  a 
needle  thread  loop  to  pass  around  its  bady,  the  delect 
of  which  has  been  already  explained. 

It  may  be  interesting  now  to  notice  how  tew  of 
t]iesei«yr»ce</(.')shuttIesaod  drivers  have  come  into  nse ; 
yet  they  afford  a  rich  store  of  experience  for  experi- 
menters. Passing  from  the  circular  movement  shuttle 
to  abcttercentrlvance,  yetstill  worki  ngon  tbe  same  Idea 
of  a  direct  circular  movement,  a  wonderful  success  lias 
l>een  achieved  by  tbe  production  of  a  machine  substi- 
tuting tor  the  shuttle  a  metallic  bobbin  or  spool  to 
contain  tbe  lower  thread,  and  carrying  the  needle 
thread  around  it  by  a  rotating  book,  as  la  the  Wheeler 
and  Wilson  Machine,  or  by  an  elliptic  moving  book, 
forming  tbe  stitch  in  a  somewhat  similar  manner. 
I'Ig.  2  represents  a  front  view,  and  3  a  section  of  the 
metallic  bobbin  or  spool.  It  is  formed  of  two  thin 
metallic  discs  a  h  iixed  on  a  brass  axis  c,  with  a  bole 
through  it  which  Bts  qn  the  shaft  of  the  machine  to 
reoeive  a  rotary  motion  for  winding  on  the  ^read, 
and  in  the  space  between  the  double  convex  spooL 
It  holds  18i  yards  in  tbe  Wheeler  and  Wilson,  and  in 
theJBlUptic  spool  14]  yards,  of  No.  24  cotton.  Unlike  the 
shuttle,  there  are  neither  holes  nor  springs  torM^ulate 
the  tension  of  the  lower  thread.  The  (ormntlon  of 
the  stitch  in  its  pulling  and  straining  on  tbe  needle 
thread  is  less  perfect  than  a  shuttle  siJtch.  The  needle 
thread  is  sunk  well  in  the  upper  surface  of  the  fabric 
and  pulled  below  too  much,  where  it  forms  a  ridge. 
Tbe  two  sides  are  not  alike,  but,  while  inferior  to  a 
good  shuttle  stitch,  it  Is  immensely  superior  to  a 
chain  stitch,  either  single  or  double  thread,  in  appear- 
anoe,  strength,  and  economy  of  thread. 

The  spool  is  held  to  its  work  and  rents  between  a 
spool-ring  or  holder  apd  the  revolving  book  which 
carries  toe  needle  thread  around  the  spool.  In  due 
course  the  machine  will  be  illustrated,  and  no  doubt 
will  amply  repay  a  careful  study  of  iu  working. 

A  Fbacticai.  har. 


fitted  a  slotted  slide  B,  capable  of  moving  trans- 
venely  to  the  mck-shaft,  which,  of  course,  passes 
through  its  slot.  This  slide  B,  furthermore,  is  fur- 
nished with  a  lateral  arm  a,  which  extends  over  the 
adjacent  one  of  tbe  treadles,  as  will  be  keen  by  refe- 
rence to  Fig.  1,  In  such  manner  that  the  application  of 
the  toot  upon  sncb  treadle  will  depress  the  slide  B,  tbe 
purpose  of  which  will  presently  appear.     Tbe  upper 


SEKDHAH'S  PATENT  "  STARTER"  FOR 
BEWING  MACHINES. 

Sib,— A  description  of  an  American  invention, 
patented  by  Mr.  O.  H.  Needham,  of  New  Tork,  which 
nas  for  its  object  tbe  removal  of  a  diiBcnlty  woil 
known  to  workers  of  sewing  machines,  may  be  of 
Interest.  Although  it  Is  claimed  by  some  machine 
operators  that  they  know  by  the  pitch  or  inclination  of 
toe  treadle  whether  its  movement  should  be  up  or 
down  in  setting  tbe  machine  in  motion,  the  diflloulty 
of  so  doing  is  evident  on  reflection  that  there  are  four 
positions  of  the  crank  near  Die  upper  and  lower  dead 
centres,  in  which  the  pitch  of  the  treadle  is  the  same, 
but  requires  different  motions  of  the  foot  to  produce 
the  movement  of  the  shaft  In  the  requisite  direction. 
Consequently,  after  stopping,  tbe  operator,  not  seeing 
tbe  crank,  cannot  be  posiUve  that  it  will  turn  the 
right  way  in  starting  without  using  the  hand,  or  in  its 
stead  some  automaue  deviee  like  that  under  conside- 
ration. Fig.  1  shows  a  sewing  machine  fitted  with  the 
appliance,  and  Figs.  2  and  3  exhibit,  on  an  enlaiged 
scale,  the  appliance  itself,  in  different  positions, 
detached  from  tbe  machine.  A  collar  A  is  secured 
upon  the  rock-shait  carrvlng  the  treadles,  and  is  fur- 
nished at  one  end  wltli  an  enlargement  or  disc. 
Upon  the  face  of  this  last,  next  to  the  treadles,  is 


end  of  slide  B  is  connected  by  a  rod  C  with  a  rocking 
disc  or  sleeve  D,  placed  npou  tbe  crank-shaft  above, 
and  having  pivoted  to  it  a  pawl  £,  arranged  in  appro- 
priate relation  with  a  ratchet-wheel  F,  securely 
attached  to  the  crank-sbaft  The  sleeve  D,  Inst  men- 
tioned, is  formed  with  an  upwardly  piojectlng  lever- 
arm  c,  the  upper  extremity  of  which  Is  connected  with 
a  spring/.      The  action  of  this  spring  is  to  draw  tbe 


lever-arm.  and  eonseqnently  the  »leeve  and  pawl, 
backward  with  reference  to  the  direction  of  tbe  teeth 
on  I  he  ratchet-wheel  F. 

H  hen  the  foot  is  applied  to  the  treadle  in  starting 
Ibo  motion  of  the  machine.  It  acts  upon  the  arm  oof 
tho  slide  B,  and  depresses  the  latter,  whereupon  tbe 
rod  C  actuates  tbe  sleeve  D,  and  moving  the  pawl  t 
forward,  the  latter  acts  upon  the  ratchet-wheel  secured 


to  tbe  erankshafl  as  previously  explained,  and  of 
course  sUrts  the  rotation  of  the  latter  before  any 
movement  has  been  communicated  to  tbe  treadlca  or 
through  them  and  the  pitman  to  the  crank.  As  noon 
aa  the  crank-shaft  has  thus  received  an  initial  impulse, 
the  treadles  are  worked  to  continue  the  motion  in  the 
ordinary  way.  The  movement  of  the  slide,  moreover. 
Is  sufflcient  not  only  to  thus  Impart  motion  to  tbe 
erank-shaf  t,  but  also  to  bring  the  pawl  b  into  nieh 
position  that  by  Its  own  weight  it  will  drop  ont  of 
gear  with  tbe  ratchet-wheel,  to  permit,  without  inter- 
ference, the  roution  of  tbe  crank-shaft.  When  tbe 
machine  Is  stopped  and  the  foot  raised  from  tbe 
treadle,  the  spring  /draws  back  the  arm  of  tbe  sleeve 
D  to  bring  tbe  pawl  in  suitable  relation  with  the 
ratchet-wheel  to  repeat  its  action  thereon  when  the 
machine  is  again  started,  the  movement  of  ibe  lever- 
arm  operating  of  course  through  the  connecting  parta. 
lifting  tbe  slide  B,  to  its  original  position. 

Kappa. 

COLOUR-BLINDNESS. 
SlBj— As  I  perceive  that  the  subject  of  colour  blind- 
ness Is  one  to  which  you  have  devoted  considerable 
space,  I  wish  to  ask  permission  to  describe  my  own 
ease,  which  I  think  Involves  a  peculiar  form  of  tbe 
evil  that  has  not  been  dwelt  upon  by  "  Omicron,"  in 
his  interesting,  and  probably  exhaustive,  memoir. 
Tbe  peculiarity  to  which  I  allude  is  a  tendency  in  my 
eye  to  sec  rYi<  aa  black,  not  aa  any  intermediate  shade 
bistween  black  and  white,  but  aa  a  decided  black.  It 
la  not  a  little  singular  that,  notwithstanding  the  great 
difference  there  is  usnallv  admitted  to  be  between 
black  and  red,  it  was  not  till  I  was  more  than  twenty 
years  of  sge  that  1  discovered  that  I  had  never  aeea 
red  as  a  distinct  Impression,  and  considering  tte 
remarlu  that  "  Omicron "  has  made  on  congenital 
colour-blindness,  I  believe  I  never  have,  and  never 
shall  see  it.  The  way  in  which  I  discovered  my  defect 
was  singular  enough,  and  as  it  evidences  my  complete 
disability  to  distinguish  red  from  black,  I  make  bold 
to  tell  the  "  little  oiroumatance,"  though  it  msy  not  be 
thought  te  be  of  suflicient  value  for  tne  pages  of  yoDr 
magaiine  that  are  devoted  to  correspondents*  letters. 
On  one  occasion  I  sploshed  some  white  material,  I 
believe  white  paint,  over  a  nearly  new  black  vest,  and 
ss  tbe  effect  was  rather  a  disfigurement,  I  thought  I 
would  remedy  it  by  covering  the  spots  with  black  ink. 
I  did  so,  and  produced,  to  my  eye  a  lesnlt  that  I 
thoa^t  Infinitely  superior  to  tbe  speekled  aspect  ic 
had  before  preseated ;  but  I  noticed  that  my  friends 
did  not  at  all  appreciate  the  improvement  that  I  flat- 
tered myself  1  bad  effected,  and  one  more  intimate 
than  tbe  rest  explained  to  me  that,  in  point  of  fact,  to 
end  quickly  an  unimportant  matter,  i  had  employed 
red  ink— In-aglne  my  ditappointment.  Since  that 
time,  I  have  made  many  unfortunate  and  rldleulona 
mistakes,  and  my  own  Impression  Is,  whatever  In- 
genious theory  may  account  for  it,  that  the  defect  la 
Incurable,  and  I  have  not  much  faith  in  tbe  uaeof 
coloured  glasses,  or  other  Ingenious  apparatiu,  to  cure, 
or  at  least  to  mitigate,  tbe  inconvenlenees  of  oolonr- 
bllndness.  I  may  mention  that  I  recognize  other 
colours  aa  a  normal  eye.  I  express  my  thanks  to 
*  Omicron  "  for  bis  entertaining  memoir, 

AN  IPIPOT. 

STEAM  LIFE  BOAT. 
Sir,— Concerning  the  steam  life  (boat  to  which  Ton 
rener,  my  sentiments  on  tbe  nhfeot  are  embodied  in 
the  enclosed  copy  of  a  letter  7  hsd  the  pleaanre  to 
address  to  Mr.  Lnff  on  the  14th  nit  I  teel  assured 
that  nothing  like  a  steam  life  boat  has  so  far  been 
invented ;  most  of  the  plans  merely  aim  at  putting  an 
engine  in  one  ol  onr  life-boats,  which  is  absolutely 
Impracticable.  Richard  Lewis,  Royal  National 
Life-boat  Inititation,  14,  John,  street,  Adelpbl. 

[COPTJ 

De  ab  Sir,— I  have  your  note  of  tbe  12tb  tast.  It  la 
most  kind  of  yon  to  take  such  a  warm  intereat  In  the 
life-boat  cause.  I  trust,  however,  that  the  Blioi,UH 
Mechanic  will  not,  on  any  account,  solicit  oonttlbn- 
tions  for  a  life-boat  to  be  propelled  by  a  screw.  After 
mature  consideration,  I  assure  von  we  are  of  apinioa 
that  such  a  boat  is  impracticable  in  the  present  state 
ot  things,  and  perhaps  you  will  also  be  of  tbe  same 
opinion  if  yon  will  kindly  give  your  attention  to  tbe 
following  reasons,  which,  In  my  opinion,  militate 
against  tbe  adoption  ot  steam  life-boats.  1st  That 
owing  to  tbe  large  quantity  of  water  which  must 
break  over  life-boats  in  heavy  surfs,  amountiag  often 
to  three  or  four  tons,  it  would  be  very  difficult  to 
keep  tbe  fires  from  being  put  out,  and  at  the  same 
tlmu  provide  sufficient  ventilation.  2nd.  That  tbe 
motion  of  boats,  under  such  circumstances,  is  so  great 
and  violent  they  sometimes  standing  almost  perpen- 
dicular, with  either  the  bow  or  sum  nppemiost,  that 
the  propeller  would  work  at  great  disadvantage,  and 
tbe  machinery  be  perhaps  liable  to  disarrangement 
3rd.  That  since  tbe  epace  occupied  by  the  engine,  Ac, 
would  make  it  impossible  to  use  oars  if  the  former 
sbonld  become  disabled  whilst  afloat,  the  boat  would 
be  at  the  mercy  of  the  sea,  and  her  own  destmotion, 
and  that  of  the  crew,  might  follow.  4th.  That 
wherever  such  boats  were  placed,  this  Institntion 
would  require  to  have  a  qaalified  engineer  to  keep 
the  machinery  in  order  and  work  it  when  afloat,  with 
a  salary  sufficient  to  maintain  him,  since  the  flsher- 
meI^and  other  local  boatmen  who  now,  aa  coxswains, 
for  a  small  salary  devote  only  a  trifling  portion  of 
their  spare  time  to  keep  the  boats  in  order  and  ready 
for  service,  would  neither  have  tbe  time  at  disposal 
nor  tbe  skill  to  keep  machinery  in  order  and  to  work 
it  when  afloat.  Sth.  That  some  time  would  be  lost  in 
lighting  the  fires  and  getting  up  steam.  6th.  That  It 
would  De  difficult  to  apply  the  self-righting  property 
to  such  boats,  and  if  they  were  to  remain  more  than 
momentarily  keel  up,  the  fires  would  be  put  out,  or 
they  might  set  the  boat  on  fire.  7tta.  That  tbe  cases 
ot  f allure  of  tbe  present  life- boats  are  so  rare  that  the 
oommitteo  of  tbe  InBtltution  have  not  felt  called  on 
to  expend  large  sums  of  money  on  experiments,  which 
might  not  afterwards  be  attended  with  any  beneficial 
results.  6tb.  That  wherever  steam  tugs  are  available, 
I  think  it  probable  that  steam  power  csn  be  more 
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BdTBntueoDiilf  applied  throuftb  their  InstruraeDtallty. 
I  hope  the  Ksgluh  Mechanic  life-boat  fand  will  be 
m  aDocess,  wid  that  yon  will  secure  a  good  attendaDcc 
mt  your  forthcoralni;  eonoen.  BicnABD  Levis. 

THE  LUNAR  CEATER  PLUTO. 

Sib,— The  results  of  obserratlon  ot  the  floor  of  tbo 
lunar  enter  i'luto  which  have  appeared  elsewhere  see 
Sludnl,  April,  1870,  p.  lei  bolDKOt  iuterest  la  coiidoc- 
tloD  with  questlouii  now  airltated  relative  to  cfaaugea 
on  the  moon's  sarfaee.  the  foUowiog  summaiy  of  fur- 
ther observations  during  the  April  Inoatlon  may  not 
be  nahiterestlnKto  your  nomerous  readers. 

The  observatlans  were  made  bv  Mr.  QledhlU :  of  Mr. 
Crossley's  Obsenratorjr,  Halltas ;  Mr.  Pratt,  of 
Brlgbton.and  Mr.  Elger,  of  Bedford.  Sixteen  onljr  of  the 
»  known  spots  were  seei; ;  the;  are  numbered  1,  3,  4, 
«.  6,  9.  II,  14. 18, 17,  22,  24,  26,  30,  32,  and  S3,  but  Mr. 
Oledhill  detected  an  unrecorded  one,  which  Is  num- 
bered 3S.  Of  these  the  following  were  seen  by  the 
three  obsorvrrs— vis.,  Nos.  1,  3,  4,  S,  16,  sud  17  ;  no 
douhts,  therefore,  can  be  cast  on  their  vlilblUty  durlni 
April.  No.  14  was  observed  by  Uessra  Eleer  and  I'ratt 
ou  seven  occasions,  but  missed  by  Mr.  Gledhlll.  The 
spots  seen  by  Mr.  GledMII  only  were  Nos.  S,  ».  II,  30, 
32,  3S  and  SS  ;  by  Mr.  Elf;or  only,  Nos.  24  and  25,  and 
by  Mr.  Pratt  only,  No.  22,  Taking  spot  No.  1  (the  moat 
eonstaatly  seen)  as  the  standard  =  lOOi,  the  deg^-os 
of  TislbiUty  are  as  under  :— 
Spot    1  4        S        17       5       It      14        9     25 

Vis.  I'ooo  1-000  -895  -rao  -474  -421  -sss  -263  -203 

Spot    SO         «         11       M       22     32       33      35 
vis.   -210      -105      -106    -JOS    -0*3    1153    -053    -OSS 

The  number  of  cbservations  of  the  spots  between 
April,  18tO,  and  March,  1870,  Inclualve,  amounted  to 
771  In  108  series  ;  those  during  April  amounted  to  118 
111  19  series.  Theae  snmbers  give  7  for  the  average  num- 
ber of  spots  vlafble  on  any  one  evenijig.  The  curves  of 
TislbUlty  of  14Bpatsbave  been  projected  Tor  the  12Iuaa- 
tiOD*  ending  March,  1870,  and  of  these  14  spots  S  were 
not  seen  on  any  one  ot  the  19  seta  of  observations— 
viz^  Nos.  2. 7, 10, 13,  and  19. 

The  Intormlttsat  character  of  the  above  unrecorded 
spots  In  April  is  becomiog  more  and  more  manifest. 
No.  2  has  been  observed  7  times  only  between 
August,  IXt,  and  March,  1870,  iuclusive.  No. 
7>nrislble  in  June  and  July  1849,  and  In  February, 
March  and  April,  1870.    No.  10  invisible  between  Oct , 

1869,  and  January,  1870,  inclualve.  No.  13  seen  on  28 
oeeaalODs  during  the  past  year,  invialble  In  April,  1870. 
Tbesamemaybesaldot  No.  19,  it  havlug  been  seen 
27  times  during  the  last  year,  and  invisible  in  April, 

1870.  No.  12  may  be  Included  in  the  same  class,  for 
although  it  was  recorded  on  every  fine  evening  ia 
August  and  Soptember,  18S9,  it  is  now  but  rarely  »een. 
The  Tarlationsln  the  visibility  of  the  apots  more  con- 
stantly seen  lead  to  the  same  oonclu^ioB — viz.,  that 
their  visibility  Is  also  intermittent.  It  mast,  however, 
be  borne  in  mind  that  the  visibility  of  spots  wry 
rarely  seen,  once  or  twice  for  example,  in  the  course 
of  a  lunation,  maj  depend  upon  the  state  of  the  earth's 
atmosphere ;  It  la,  nevertheless,  difficult  to  conceive.tbat 
the  earth's  atmosphere  is  capable  of  obscuring  spots 
for  months  together,  while  others  quite  as  dlfllcult  of 
perception  are  visible. 

An  increased  accuracy  is  attainable  by  the  number 
of  observers  being  augmented,  for,  as  in  all  observa- 
tio'is  of  the  klDd,  eirora  that  necessarily  affect  the 
few  are  clliniuated  In  the  case  of  the  greater  number, 
so  erroraarislng  in  the  visibility  ot  the  spots  from 
dlfferencn  in  the  state  of  the  earth's  atmosphere  at 
distant  stations,  and  also  in  conaequenoe  of  the  over- 
looking of  minute  objects  by  one  observer  which  are 
disttaetly  visible  to  another,  disappoar  to  a  great  ex- 
tent, when  the  obaervers  are  numerous,  the  greater 
weight  being  accorded  to  the  visibil  ity  of  those  spots 
that  are  seen  bv  the  greatest  number  of  observers. 
W.  K.  BiBT,  Cynthia  Vlllu,  Walthamstow. 


"OTTEE"  FOR  LIFE  BOAT  SERVICE. 

StB,— Amongst  the  requirements  for  life  boat  ser- 
Tle«,  It  has  been  held  to  be  a  desideratum  to   flad 
means  for  depoalting  an  anchor  on  emergencies  at  a 
distance  from  the  shore  convenient  for  using  a  block 
and  double  rope  attached  thereto,  to  enable  those  on 
■bore  to  haul  ott  a  boat  through  surf,   and  to  thr 
various  schemes  for  this  purpose,  I  wi«h  to  oiTor  an 
additional  one.    There  is  a  certain  Bahing  implement 
of  the  pot  hiiiiting  or  poaching  class,  by  which  a  line 
can  be  carried  out  (with  hooka,  Ac.)  called  an  "Otter," 
tho  construction  and  action  being  this  :  A  flat  board 
Is  (by  bein°r  weisrhtcd  with  lead)  made  to  swim  edge- 
ways ;  to  it  is  atuehed  a  loop  aimilar  to  the  bellyband 
of  a  boy's  kite ;  to  the  loop  is  fastened  thefishinir  line 
in  a  certain  position  upon  launching  and  paying  out 
the  llae.    The  "  Otter  *  leave*  the  shore  la  an  oblique 
dlivction.  and  Is  hauled  along  to  the  extent  or  the 
line.    On  this  principle  it  Is  proposed  to  oonstrnct  a 
machine  of  the  following  description.    Fig.  1,  A  B  O 
1»  an  anchor,  of  which  the  ring  is  at  A,  and  single 
flake  BO  atuebad  to  aflat  frame  built  up  of  board  and 
cork.  A  B  D-C,  the  upper  portion  of  which,  C  E  K  li.  Is 
Rmoveable,  sliding  out  from  the  lower  portion  back- 
wards, having  line  and  ring  fastened  to  it  L  E,  the 
whole  otsneh  buoyancy  as  to  float  the  entire  machine 
level  at  about  the  line  fc  F )  G  K  H  loop  or  bellyband. 
to  wvlch,  hi  proper  position  for  effecting  the  obhque 
motion  la   hauling  off,  are  fastened    a  block  and 
double  line  rove  there  through  IK.    A  stronger  oon- 
neotJon  istobe  made  between  the  block  K  and  anchor 
ring  A,  by  line  or  rope  A  K.    In  use,  the  upper  sliding 
portion  ot  the  frame  la  to  bo  fastened  by  a  lino  trd 
the  streogth  of  the  line  L  E,  also  tho  bellyband  is  to 
be  so  oontrived  that  the  sliding  out  of  tho  upper  part 
or  the  frame  shall  let  it  fall  loose.    Tlie  action  is  pre- 
nmed  to  be  this  (i.e.,  supposing  this  sale  water  "  otter" 
behaves  equally  well  with  Its  ftesh  water  progenitor, 
and  there  seems  no  reason  to  suppose  it  otherwise), 
that  upon  launching,  the  machine  drawn  by  double 
rope  K  I,  will  proceed  to  sea,  and  gain  offlng  according 
to  length  of  rope  K  I,  trailing  behind  It  the  line  L  It. 
On  acquiring  proper  offlng  and  position,  the  travelling 
llae  IS  to  be  jerked  so  as  to  break  the  faatentng  }rd 
it*  strvugth,  aud  pull  out  the  upper  sliding  portion  of 
the  trams,  which  Is  to  be  hauled  ashore,   and  also 


deurh  the  bellyband.  The  anchor  will  then,  deprived 
of  Bufllcient  floating  power,  sink  fluke  downwards ;  a 
position  secured  the  better  by  the  floating  power  of 
the  frame  still  attached;  and  on  hauling  in,  the 
double  rope,  will,  with  that  and  the  stronger  piece 
attached   to    the   anchor  ring,  be  drawn   Into   the 


direction  required,  and,  finally,  tbe  double  rope  be  in 
position  to  be  efficiently  used  for  hanllng  off  .the  life 
bosL  Fig.  2  shows  a  sketch  of  the  poaition  of  the 
"  Otter  "  lloating,  seen  from  above.  A  B  shore  line. 
L  E  trailing  line,  by  palling  which  the  upper  frame  is 
drawn  away.  K  I  double  rope  to  shore.  Tbemnehloe 
to  be  fitted  on  a  small  carriage  with  long  pole  and 
launching  ropes,  as  in  life  boat  carriarres.  Two 
wheels  only  are  wanted  lor  carriage.  The  whole 
affair  might  weigh  from  4cwt.  to  6cwt.,  including 
carriage.  Suffolk  Auatedr. 

.  P.S.— I  may  Just  add  an  Idea  about  self-rightlog 
life  boats.  The  principle  is  as  old  at  least  as  any 
grown  man  who,  as  a  small  boy,  put  a  leaden  keel  to 
his  play  boat,  and  deduced  from  the  observation  that 
tho  form  of  the  upper  works  has  nothing  to  do  with 
the  matter,  but  that  It  depends  altogether  upon  the 
centre  of  gravity  or  otberwiae  ou  weight  below  ovcr- 
balaaelug  weight  above. 


FAIRY  WHEELS. 

Sir,— I  enclose  yon  the  only  one  I  have  left  of  these 
aneieat  atone  discs,  trusting  you,  or  some  of  your 
correspondent*,  may  be  able  to  throw  some  light  as 
to  the  purpose  for  which  so  much  trouble  has  been 
bestowed  on  them  ;  they  are  only  found  In  one  field  ou 
the  farm,  but  were  much  more  pleutiful  forty  year* 
ago  than  now  ;  at  that  time,  we  ut«d  to  suppose  they 
had  been  made  by  children,  as  wheels  for  toy  earta. 
One  of  my  ploughboys,  about  this  time  last  year, 
picked  up  about  a  dozen  of  them ;  be  brought  four  or 
Hve  home,  throwing  the  others  away.  The  one  I  for- 
ward Is  uoeh  the  smallest,  and  the  thickest.  I  am 
sorry  to  say  the  others  are  all  lost ;  the  one  I  send  Is 
much  more  earefblly  made  than  any  of  tbe  others  were. 
None  ot  them  were  tho  same  slie  er  thickness;  some 
of  them  showed  the  saw  marks  very  distinctly ;  they 
had  been  sawn  out  of  eyiindsrs  ot  different  sizes ;  the 


holes  through  have  been  bored  after  each  disc  was  cut 
off,  some  of  them  tjulte  oblique,  but  all  rimmed  from 
oach  side  as  this  is  ;  they  were  all  thick  in  tho  middle, 
though  none  were  so  much  rounded  off  as  the  one  side 
of  this,  neither  had  any  of  them  the  perfectly  flat  side 
you  see  in  this  one.  I  do  not  know  of  any  stone  in 
this  neighbourhood  that  at  all  resembles  this  they 
are  made  of.  I  recollect  seeing  them  with  serrated 
edges,  as  though  the  notches  had  been  cut  with  a  file  ; 
I  also  believe  I  saw  some  of  the  same  dug  up  at 
Urieonlum  (Uttoxeler),  about  two  miles  from  nere. 
From  the  carrleaa  manner  with  which  the  holes  were 
drilled  through  them,  I  sbotiM  say  it  has  been  for  the 

Eurpose  of  threading  them  on  a  string  ;  the  one  I  send 
as  evidently  lain  in  the  ground  very  many  years, 
by  the  gravel  being  so  Hruily  attached  to  it.  The 
opinion  uf  some  of  your  readers  on  it  will  oblige. 

I  have  seen  some  quite  twice  as  large,  and  above 
halt  as  thick.  ,  A  Subsoibeb. 


SILVERING  SPECULA. 

Sir,— Although  I  am  no  chemist,  and  am  therefore 
unprepared  to  account  for  some  ot  the  failures  which 
may  happen  In  the  above  art,  my  own  repeated  failures 
have,  nevertheless,  taught  me  a  tew  lessons,  and  have 
led  m-i  to  the  opinion  that  ninecases  out  of  ten  of  these 
failuresoccur  chiefly  through  want  ot  suSIcient  care 
in  cleamnf  the  glass  surface  intended  to  be  slivered ; 
and  although  the  few  hints  I  have  to  offer  do  not  per- 
haps apply  entire  to  the  "  Rochelle  salt  **  process,  your 
corrosponients,  M.  Gray,  p.  163,  and  "  Interested.^'  p. 
191,  may,  I  hope,  find  them  useful  as  regards  the 
irathing. 

The  following  pirtioutars  as  to  otaemieals  refer  to 


Llebig's  process  as  given  by  Browning,  this  being  the 
only  process  I  have  attempted.  The  proper  cleansing 
ot  the  glass  is  doubtless  equally  as  necessary  In  botli 
processes.  In  the  flrst  plsoe,  distilled  water,  that  is, 
chemically  pure,  roust  be  used,  I  have '  not  tried  rain 
water,  but  Aonld  think  it  would  succeed  when  col- 
lected in  clean  vessels  and  properly  subsided.  2Dd. 
The  chemicals  shonldjbe  obtained  of  a  reliable  chemist 
nitrate  of  silver  is,  1  believe,  ordinarily  good.  The 
potash  most  be  pure  by  alcohol.  The  ammonia  should 
be  the  strongest  obtainable.  In  cleaning  the  glass,  the 
strongest  nitric  acid  should  be  used  ;  It  good,tt  give* 
out  copious  fumes,  and  may  be  oaslly  known  by  the 
prompt  manner  in  which  it  attacks  the  eyes  and  nose. 
First  place  the  mirror  face  npwnrds  (previously 
oemented  to  the  wooden  block)  in  a  large  dish,  pour 
the  nllrio  aeld  on  It,  and  gently  rub  the  glass  all  over 
its  surface  and  side*  with  a  pad  of  medicated  wool 
plugged  Into  a  gloss  tube;  then  rinao  the  wool  In  com- 
mon water,  and  repeateilly  wash  off  the  excess  of  acid, 
taking  care  to  give  the  same  attention  to  tbe  sides  '.a* 
to  tbe  aurfaee ;  this  done,  do  not  touch  the  glass  with 
tbe  flngers,  but  take  bold  of  the  block  to  which  It  is 
attached,  and  hold  It  under  rnnnlngwater  lh>m  a  tap  for 
about  flve  minutes,  continually  moving  it,  that  tho  Jet 
may  play  freely  over  the  back,  the  aides,  and  lastly  the 
surface ;  then  examine  the  surface  ot  the  glass,  and  It 
the  water  has  a  tendency  tu  run  away  from  the  edge  of 
the  disc,  as  if  greasy,  the  process  must  be  ropateaun- 
til  all  greasiness  disappears.  The  glass  is  then  laid 
in  a  sloping  position,  and  another  woollen  brush  used 
to  cleanse  ft  with  distilled  water;  this  brush  should  not 
be  touched  with  anything  but  distilled  water,  into 
which  it  Is  now  dipped,  and  the  glaas  repeatedly  rinsed 
All  over  witli  it,  until  any  apparent  greasiuesa  which 
the  first  contact  with  distilled  water  may  occasion 
entirely  disappears. 

Tbe  glass  is  now  ready  for  silvering,  and  iaiaid  wet, 
face  downwards,  in  a  dish  containing  a  little  pure 
alcohol  (Just  sufllcient  to  touch  the  entire  face  ot  the 
glass)  until  the  slivering  bath  is  quite  readv.  Caution 
must  be  observed  throughout  the  entire  process  not  to 
touch  the  face  of  the  glas*  once  with  the  flngers  if  pos- 
sible. One  or  two  pa?ticulara  as  to  tho  silvering  fluid 
may  be  serviceable.  II  the  process  Is  conducted  in 
cold  weather.  It  Is  advisable  to  warm  the  solution 
slightly ;  this  may  be  done  when  the  distilled  water  is 
added,  by  warming  some  of  it  in  a  clean  cup  placed  in 
a  basin  ot  hot  water  for  a  few  miontes ;  this  belps  to 
subside  the  precipitate  more  quickly,  and  renders  tbe 
finid  transparent  before  pouring  into  the  silvering  dtsb, 
which  is  necessary  to  prevent  spots  in  the  silver  film. 
Another  essential  Item  is  to  completely  dissolve  the 
milk  sugar  ;  this  can  scarcely  be  done  in  cold  water, 
but  Is  quickly  done  by  warming  in  a  oup  placed  in  hot 
water,  as  before.  The  alight  warmth  given  to  the 
silvering  fluid  has  also  tbe  important  advantage  ot 
giving  a  harder  aud  more  adhesive  film. 

In  placing  the  mirror  face  downwards  in  the  bath, 
earesnojldbe  taken  to  enclose  no  bubbles  nuder  Its 
surface  ;  one  side  should  be  lowered  first,  and  then  the 
entire  sartaee  brought  gradually  level ;  it  should  not 
sink  too  deep  into  the  fluid ;  the  nearer  the  surface  the 
better,  providing  tho  face  ia  fairly  immersed.  When 
the  film  is  complote,  it  ia  removed  and  immediately 
washed  under  the  tap  for  flve  minutes  as  before,  then 
stand  the  mirror  on  edge  in  a  dish,  and  gently  rinse 
with  distilled  water  either  with  the  woollen  brush  or 
with  a  pleee  ot  soft  clean  sponge ;  when  It  is  thoroughly 
dry,  polish  first  with  deaa  wa<h  leather,  then  with 
rouged  leather. 

InanswertoHr.  Cray's  query,  the  proper  aperture 
of  a  diagonal  plane  for  a  Newtonian  may  beostimated 

at  ith  or  -th  the  aperture  ot  the  speculum,  whatever 

s 
Its  size,  providing  the  focus  of  speculum  is  thrown 
Just  outside  the  great  tube,  bj,  is  usual. 

As  the  "  Harmonious  Black -tmith  "  and  "  F.RA.S." 
have  Hssoclated  my  namo  with  the  subject  of  **  plati- 
nised mirrors,"  I  must  admit  my  entire  ignorance  of  the 
firnccss,  and  a*  to  the  advantage  of  platina  over  silver 
n  point  of  reflecting  power,  I  should  have  seriou-s 
doubts,  and  as  to  the  "  baking  process  "  for  such  sensi- 
tive till  DCS  as  specula  1  should  have  very  little  doubt, 
and  should  require  positive  evidence  to  convince  mo 
that  it  could  bo  anythiag  else  than  a  failure. 
W.  PuBKiss,  9,  Cumberland-street,  Romau-road,  N. 


EXPANDING  DRILLS  FOR  MINING  PURPOSES. 

Sib,— In  the  Issue  of  the  Ei«glishMechai<ic  of  tbe 
6th  Inst.,  I  find  yon  have  inserted  a  short  paragraph 
(taken  from  the  Mining  Journal)  relating  to  au 
invention  by  Mr.  E.  P.  Gleason,  of  an  expanding 
drill  for  boring  purposes,  by  means  ot  which  a  cham- 
ber or  cavity  can  be  made  at  the  bottom  of  a  drilled 
hole,  for  the  reception  of  the  blasting  powder,  and  by 
which  means  a  vast  additional  force  can  bo  obtained 
for  disintegrating  and  blowing  np  the  rock.  Now,  it 
so  happens  that  I  myself  Invented  a  similar  drill 
borer  at)Out  seven  years  ago,  a  doacripttoa  of  which, 
at  the  time,  appeared  in  the  North  IValeJi  ChramcU, 
which  was  extracted  tbe  next  week  after  its  appear- 
ance In  the  columns  of  the  Mining  Journal.  Judging 
from  it  In  the  note  In  question,  it  would  appear  that 
Mr.  Gleasou's  Invention  and  my  own  are  precisely 
similar  in  principle,  and  pretty  nearly  so  in  tho  carry- 
ing out  of  it  in  detail,  which  certainly  is  a  somewhat 
strange  coincidence.    In  my  invention,  the   cutting 

fiart  Is  composed  of  two  cast  steel  blades,  which  are 
nserled  about  4in.  above  the  bottom  of  the  iron  rod, 
the  blades  being  screwed  in  so  as  to  be  the  more 
easily  taken  out  or  replaced  when  they  require  sh  arpen- 
Ing.  The  chamber  at  tbe  bottom,  has  a  diameter  of 
3iin.  (the  hole  made  by  the  common  borer  being  IJIn. 
in  diam.),  and  as  the  perpendicular  hole  is  continued 
by  the  operation  41n.  or  Sin.  below  tbe  chamber,  the 
latter  can  te  extended  to  any  reasonable  depth.  My 
expanding  drill-borer  has  been  successfhllv  tested  In 
several  slate  quarries  In  the  neigbbournood,  and 
notably  so  at  the  Bcndre  Ddn  slate  quarry,  near  this 
town.  Sir  Edward  Poore  was  at  that  Ume  the  mana- 
ging director  of  the  said  quarry,  and  was  assisted  by 
Mr.  W.  Jones,  a  thoroughly  practical  miner.  We 
experimented  on  a  large  piece  of  rook,  and  a  hole 
was  drilled  to  the  depth  of  nift.  1'he  charge  was 
lOlb.  ot  rock  powder,  and  above  500  tons  ot  rock  were 
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blowu  up,  the  exploiion  being  a  tromendouB  one,  and 
the  rock  w»»  »hattered  In  alldlrecUoM.  Thl*  re»ult 
wa>  considered  to  be  most  satUfactory  by  all  who 
were  preeent  and  wltnused  it,  a*  thequanUty  of  «late 
rock  obtained  by  the  powder  charge  of  101b.  was 
equal  to  what  was  nsnaSly  obtained  In  the  quarry  by 
tlie  expenditure  of  lOOlb..  to  say  nothlnR  of  ithe  grost 
expense  »a»ed  In  the  matter  of  labour.  From  this 
von  will  perceive  that  Mr.  Gleason's  Inyention  has 
been  long  since  anticipated  by  myself,  in  an  obscure 
town  in  North  Trales.  As  a  contributor  to  your  valu- 
able paper  lor  the  last  four  years,  1  trust  you  will  do 
mo  tbejusticc  to  admit  this  letter  In  the  next  number 
of  the  E110I.18H  Mechamic. 

Jobs   Wiixiamb   (Joan    Madoo),    ahlpamitb,  Port 
Madoc,  CamarTonehiie, 


•■&  B.  O..  HANTS,"  ON  8BVIKAL  MATTERS. 
Sib.—"  Salopian,"  on  page  190,  wishes  to  know  how 
It  is  that  the  circumference  of  the  earth  at  the  Equa- 
tor is  greater  than  the  circumference  drawn  through 
the  poles  -,  he  quotes  the  difference  at  25  miles.  A 
moment's  reflection  will  show  him  what  a  mere  tHfle 
this  is  when  we  take  Into  conslrloratlon  the  vast 
dimensions  of  our  globe :  I  question  very  much  II 
many  bUllard  balls— perfect  as  they  apparently  are- 
can  boast  Buch  a  slight  departure  from  the  form  of  a 
true  sphere.  I  believe  myself  that  centrifugal  force 
certainly  causes  what  "Salopian"  refers  to,  and  that 
its  power,  exerted  throughout  the  whole  mass  of  the 
revnlving  earth.  Is  Just  so  much,  and  no  more  than 
anffloient  to  occasion  this  awelling  out  at  the  Equator. 
This  opISIon  will,  I  think.  In  no  way  stultify  the  argu- 
ments in  my  prerlooa  letter  on  the  earth's  rotttlon. 

Touching  this  same  subject,  I  must  confesa  that  It 
was  with  the  greatest  possible  gratiaeation  I  read 
Mr.  Proctor's  kindly-worded  comment  on  my  letter; 
encouragement  from  that  gentleman  Is  worth  some- 
thing. Will  he  allow  me.  In  my  turn,  to  present  toy 
compliments  to  him,  and  trust  we  mar  often  have  the 
pleasure  of  reading  his  most  valuable  contributions 
to  our  IteoBAJiio  t  .....  T 

An  apology  is  due  to  "  An  Adept,"  Inaamuch  that  1 
have  delayed  so  long  acknowledging  his  klndnns  In 
reolTlng  to  my  question  on  the  construction  of  Bour- 
don piMS.  The  fact  Is,  |I  have  been  waiUng.  un- 
willing to  bother  him  during  his  unfortunately  still 
continued  Indisposition,  but  seeing  that  other  corre- 
spondents are  not  so  considerate,  and  fearing  that  he 
may  perhaps  deem  me  nngratefnl,  which  I  assore  him 
is  very  far  from  the  case,  I  can  hold  out  no  longer. 
The  plan  that  gentleman  snggested— vis.,  to  place  the 
pipes  In  two  rows,  would  have  been  obvious  to  me, 
had  the  special  clrcnmstances  of  my  case  admitted  of 
It  •  1  worded  my  letter  badly,  and  "  An  Adept "  natu- 
rally thinks  depth  Is  no  oWect.  What  I  wish  to  ascer- 
tain is,  could  a  pretty  good  quality  of  tone  be  obtained 
from  pipes  constructed  with  a  much  greater  depth 
than  usual  In  proportion  to  their  width?  For  instanco, 
could  CCC  be  made  4iln.  by  Sin.  internal  measure- 
ment ?  The  double  row  plan  I  wish  to  avoid  if  pos- 
sible, for  many  reasons.  I  trust  our  correspondent 
may  soon  be  restored  to  perfect  health. 

What  In  the  name  of  all  that  Is  polite  and  charitable, 
can  "Eleve"— himself,  I  presume,  a  musical  man- 
mean  by  putting  such  a  question  as  this  to  your  cor- 
respondents 7  '•  Tell  me  why  a  double  manual  Instru- 
ment should  be  preferred  to  a  single,  if  the  slna-le  set 
of  keys  can  be  made  to  do  the  work  as  well  ?"■  Is  this 
from  Lord  Dundreary,  or  what!  One  might  Just  as 
sensibly  put  the  query,  why  eat  bread  and  butter  when 
bread  alone  could  probably  do  Its  work  Just  as  well  la 
nourishing  the  animal  system?  Amateurs,  and  Intend- 
ing purchasers,  make  no  mistake,  you  will  get  Incal- 
cuTaDly  more  real  and  lasting  satisfaction  from  a 
double  manual  than  a  single;  ask  any  organist. 
Chorus  and  fugue  playing  may  be  performed  very  well 
on  a  single  manual,  but  how  about "  He  was  despised," 
from  the  "Messiah,"  or,  "O,  rest  In  the  Ix>rd,"  from 
"Elijah,"  and  the  hundred  and  one  other  pieces 
depending  for  their  very  life  and  soul  on  a  clear,  dis- 
tinct, and  individual  melody  ?  To  my  mind  the  har- 
monium, especially,  requires  two  manuals,  from  the 
very  nature  of  its  tone,  whose  most  marked  oharac- 
terlstlos  are.  In  a  good  instrument,  an  apt  capability 
lor  prodnelng  grand  and  majestic  harmonies,  but  there 
always  seems  to  be  a  tailing  ott  when  anything  of  a 
melodic  character  is  attempted,  hence  the  value  of 
two  rows  of  keys.  I  on  my  side  appeal  to  the  "  Har- 
IjDonlona  Blacksmith "  for  his  verdict ;  his  writings, 
Which  every  one  must  enjoy,  speak  well  for  the  value 
«f  any  opinion  ho  may  offer. 

I  The  suldect  of  barmonluBB  naturally  associates 
iltself  with  Mr.  Hermaan  Smith,  and  if  yon.  Sir,  have 
tbeen  Instrumental  in  bringing  him  back  among  ns, 

thave  my  most  cordial  thanks.  Let  any  one 
se  Mr.  Smith's  chapters  on  the  harmonium,  from 
-  commencement,  and  see  what  ground  he  has 
en  up,  before  untrodden,  and  what  vistas  of 
gbt,  apart  from  the  mere  dry  details  of  constmc- 
tion.lie  has  opeited  out  to  a  thlnKlng  mind.  A  pains- 
taking and  conscientious  writer.  Sir,  and  a  comrade 
Ire  cannot  afford  to  lose  from  our  ranks. 
I  I  am  delighted  to  see  such  a  long  list  of  extracts 
irom  various  correspondents  relative  to  the  success  of 
Mir  paper.  Yon  merit  our  very  warmest  praise  and 
pongratulatlon.  There  can  be  no  doubt  that  to  your 
Ewu  able  and  talented  leadership  all  tbo  Increasing 
Excellence  of  this  periodical  Is  due  j  you  have  indeed 
leason  to  be  proud,  Sir,  of  yonr  achievement,  for  the 
neas  has  certainly  never  oefore  sent,  through  the 
iDgth  and  breadth  of  the  land,  such  a  mass  of  useful 
eterature  at  such  a  nominal  prloo-no,  nor  at  any 
rice.    My  best  wishes  are  yours.  C.  H.  O. 


TUBNING.-BORINO  CTHHDEU8 . 
Sib.— On  page  189,  Query  3701,  a  question  is  asked 
•lative  to  turning,  which,  with  your  permission,  I 
Ull  anawer. 

,  I  imagine  the  canae  of  "  Amateur  Tuner's  "  failure 
I  the  speed  at  which  he  drivea  hla  work,  as  no  tool  will 
■and,  even  against  soft  wood,  If  It  is  driven  at  too 
taut  a  rate.  The  best  way  that  I  find  to  take  the 
ikie  offcast  Iron  is  take  a  moderately  deep  cut  at  first, 
tas  to  get  underneath  the  seals,  and  the  point  of  the 


tool  buried  In  the  clean  metal  under  it ;  but  some  cast- 
ings are  so  uncommonly  hard  that  no  tool  will  touch 
them,  especially  those  cast  In  the  country,  and  It  Is  im- 
possible to  do  anything  with  them.  If  •'  Amateur 
Turner  "  will  tell  mo  the  diameter  o(  his  work,  I  shall 
be  able  to  Inform  him  how  many  revolutloni  the  man- 
drel thoafd  make  in  one  minute  to  give  the  proper 
cutting  speed. 

As  tu  the  second  part  of  the  quesUoB  ;  a  cylinder 
may  be  bored  very  fairly  by  setting  It  up  on  the  face- 
plate of  the  lathe.  If  a  large  one  (a  small  one  may  bo 
Boldored  on  to  a  brass  chuck  or  held  In  the  cup  ebnok) 
by  one  flange,  and  running  an  inside  tool  through  it 
by  means  of  the  upper  slide  of  the  rest,  taking  care 
to  get  the  slide  set  perfeotly  parallel  to  the  axis  of 
the  mandrel,  and  fieqnant  use  of  the  callipers  is  the 
only  means  ef  ascertaining  this.  But  there  is  another 
plan  which  I  think  is  superior  to  the  above  (If  "  Ama- 
teur Tomer"  is  the  happy  posses-wrof  a  screw  cutting 
lathe),  and  that  is  to  sol  up  tho  cylinder  to  bo  borod  on 
the  saddle  of  the  sBde  rest  (the  rest  Itself  removed) 
and  llxing  a  cutler  bar  with  pro)ecting  cutter  between 
the  centres  of  the  lathe  and  causing  It  Che  cutter)  to 
trsverse  through  the  cylinder  by  tho  sliding  of  tho 
saddle ;  this.  If  properly  managed  cannot  fail  to  produce 
a  truly  cylindrical  bore.  Cylinder  covers  arc  turned 
by  chocking  them  in  a  wood  chuck,  and  turning  one 
Bide  and  edge,  then  reverse  them  to  turn  the  other  stde. 
And  now,  having  answered  the  above  questions,  allow 
me  to  ask  one  of  my  fellow-readers— vii..  What  is  the 
construction  of  Holtxapfrel's  screw  cutting  tool-holder 
or  cutter  bar  fer  V  or  square  threads,  by  which  the 
tool  may  be  adjusted  to  the  exact  rake  of  the  thread. 
A  drawing  to  scale  would  oblige.  O.  W.  A. 


piece  would  have  with  any  given  O.  G.  ? 

5th.  How  are  the  webs  In 


An  ex  ample 
WBuld  greatly  oblige.  Sttil  How  are  the  webs  In  a 
transit  eyepiece  protcetea  ?  0th.  What  is  the  plan  of 
the  paneratlc  eyepiece  ?  I  have  often  heard  ol  it,  but 
never  saw  one.  7ih.  Is  Kepler's  third  law  exact  ?  Stb. 
Would  not  "  F.B.A.8."  deMrlba  a  spectroscope  mora 
minutely  than  he  did  in  No.  267?  I  am  sure  it  would  be 
tntereatlog  to  a  great  many  of  ns,  espeelally  now  aa  b« 
is  going  to  tell  us  something  of  lu  uses.  9th.  What  la 
the  size  of  the  Cambridge  (U.S.)  letraotor.  and  kloo 
tbo  Melbourne  Telescope  ?  ScoKPio. 

P.S.  Bow  could  I  And  the  focal  length  of  a  amall 
concave  lens. 


COLOUR  BLINDNESS  AND  ASTRONOMICAL 
OBSERVATION. 
Bib,— Th«  readers  of  the  ExoLisn  Mechanic  have 
recently  been  entertained  with  a  rather  oorimonions 
discussion  on  the  subject  of  tho  colour  of  the  belu  of 
Jupiter  by  two  of  its  most  valued  contributors,  lu 
one  of  the  letters  I  perceive  that  one  of  Uio  disputants 
admits  that  an  eye  "  snooestful  in  detecting  minute 
forms  of  detail  may  altogether  fail  to  notico  grada- 
tions of  colour." 

This  fact  has  been  considerably  enlarged  upon  by 
"  Omloron  "  in  the  series  of  articles  on  Colour-blind- 
ness, and  It  appears  to  mo  that  there  Is  clear  evidence 
in  the  columns  of  tho  Mechanic  of  a  case  of  colour- 
blindnesB,  althoagh  there  is  not,  perhaps,  sufficient 
evidence  to  determine  which  ona  of  your  correspon- 
dents Is  affected  with  abnormal  vision. 

Mr.  Browning  says  of  the  drawing  of  Jupiter  that 
appeared  In  the  StutUnt  that  "  the  yellow  and  red  aro 
too  bright,  and  the  aahy  blue  or  gray  far  too  dark." 
Mr.  Dennlnqr  lays  that  the  colour  of  Jupiter,  as  socn 
In  hlf  telesebpo,  was  very  apparent,  but  not  so  dark  as 
shown  in  the  print.  Mr.  Grever  says  that  the  colouri 
in  the  drawing  are  certainly  too  vivid.  In  opposition 
to  these  lemarkl,  Mr.  Fnrklsa  holds  the  opinion  that 
Jupiter  appeared  even  more  vivid  than  the  engraving 
in  the  Sludtnt.  Perhaps  these  eonflloting  remarks  are 
hardly  sufficient  to  warrant  the  chorgo  of  oolonr- 
bllndaes*!  aa  "Omloron"  has  employed  the  expres- 
sion, for  the  discrapanoy  In  tho  description  Is  one 
rather  of  quantity  than  quality.  But  aa  tho  term 
appears  to  be  applied  to  every  degree  of  deflcleaey  of 
anpreolation  of  eolonr,  I  hare  adopted  it  here. 

Sinee  three  observers  are  inellned  to  one  opinion, 
andooe  only  holds  the  contrary,  I  should  be  inellaed 
to  snspect  some  anomalous  vision  to  have  vitiated  Mr. 
Purklss's  observation;  and  the  object  of  tlie  present 
oommiuilaation  Is  to  ask  yonr  readers  whether  an 
abnormal  vision,  manifented  in  any  consl'lerablo 
degree,  aa  in  some  of  the  cose*  specified  by  '  Omicron," 
would  be  likely  to  produce  tolescopes  in  which  chro- 
matic aberration  would  uot  bo  duly  corrected.  It 
appears  to  me  that  it  the  curnvtiou  can  be  computed 
by  mathematical  formulc,  it  Is  not  likely  to  produce 
any  ill  effect;  but  if  the  eorreotlon  be  determined  by 
continued  examioatton  of  the  image  of  an  object,  and 
continual  grindlBg,  till  the  object  is  seen  to  the  satis- 
faction of  tho  obeerver,  depending  upon  no  fixed  law, 
but  left  to  the  option  ot  the  observer,  the  question  is 
one  ot  some  Importance. 

It  is  needless  for  me  to  say  that  I  an  Ignorant  of  the 
method  employed  by  makers  for  correcting  the  chro- 
matic aberration  of  telescopes ;  and  If  it  is  uo'.  asking 
Mr.  Purkiss  to  reveal  the  secreu  of  his  guild,  I  should 
be  glad  If  he  would  give  me  some  Information,  espe- 
claUy  as  regards  refractors.  Columbus. 


THE    TBLBSOOFK. 
SiB,"Many  thanks  to  "F.RA.S ,"  for  hiskind  answers 


to  my  last  queries.  The  reason  1  asked  wonid  he  think 
a  Sin.  telescope  good,  was  became  1  saw  among  the 
testimonials  to  ^lemon's  £5  tele»cope.  the  following 
from  the  Rev.  F.  E.  Winslow,  "  In  Jlr.  IToctor's  book 
on  the  Telescope.  I  find  the  following  passage  about 
tho  trapeiluni.  '  The  trapoiium  affords  n  useful  test 
for  the  light-gathering  power  of  the  telescope.  Large 
Instruments  exhibit  nine  stars  j  but  our  observer  may 
be  well  satisfied  with  his  instrument  and  his  eyesight 
It  he  can  see  five  with  34-Inrh  aperture:  a  good  .tin. 
glass  shows  four  distinctly,  but  with  smaller  apertures 
only  three  are  visible,  and  In  a  note  he  adds, '  I  have 
never  been  able  to  see  more  than  four  witli  3iln.  aper- 
ture.' Now  with  the  telescope  I  obtained  from  you 
lost  year,  I  can  see  five  stars  in  the  trapezium."  All 
Solomon's  £5  telescopes  aie  warranted  to  show  five 
gtors  In  the  trapeziumd  ononis,  it  was  in  page  34  of 
the  current  volume,  that "  F.R.  A.8."  «aiil.  In  answer  to 
"  A  Poor  Lad,"  "  A  21in.  object  glass  could  not  pos- 
sibly divorce  anything  closer  than  a  pair  of  stars  T-& 
apart ;"  however,  "  F.R.A.8."  may  not  have  meant  a 
«  mag.  pair.  And  now.  Sir,  I  must  with  your  permis- 
sion, treapaaa  on  "  F.R.A.S.'  s  "  kindness  a  little  mora. 
Would  he  be  so  kind  as  to  answer  the  following 
queries  :—1jL  Where  can  I  obtain  the  "Nautical  Al- 
maaac,"  and  what  Is  its  price  ?  2nd.  Whn:  moderately 
cheap  book  gives  the  best  list  ot  K.A.  and  declina- 
tions? .Ird.  Is  there  any  essential  difference  In  the 
mounting  of  reflectors  "nd  refractors  .'  That  is 
would  It  not  do  to  take  a  'lei  for  a  small  refractor 
from  an  Equatorenl  rcflectoi.  4th.  How  can  1  calcu- 
late the  field  of  view  that  any  given  Uuyghenlau  eye- 


WATEE  ANALYSES. 

Sib.— With  reference  to  the  letter  signed  "  W.  K.' 
in  your  Issue  for  May  13,  page  187,  there  are  or  rather 
were  tour  modes  of  estimating  the  organic  matter  In 
water  Firstly,  the  original  old  meUiod  of  treating 
the  solid  rcslcfuc  obtained  by  evaporating  the  wat«r 
to  dryness,  and  ssti mating  the  loss,  which  waa  ascribed 
to  "  organic  laauer."  This  is  now  quite  abandoned 
as  being  unsatisfactory  and  altogether  erron«oas. 

Secondly,  there  is  the  aysten  of  eatimating  the 
"  organic  matter  "  by  means  ot  an  add  aolntton  ot 
permanganate  ot  potaah,  as  detailed  by  Prof.  Miller 
in  bis  paper  entitled  "  Observations  on  Some  Point* 
In  the  Analyses  of  Potable  Waters,"  In  the  "  Jooroal  ot 
the  Chemical  Society,"  18«t,  Vol  XVIII.  This,  however, 
has  been  proved  to  oe  quite  unreliable,  besides  being 
unsatisfactory  at  the  best.  In  fact.  Prof.  Fiknk- 
land's  comment  on  it,  "  totally  untnutworthy,"  has 
been  thoroughly  well  siiataUied  by  snoeaadiog  trials 
with  it. 

The  third  system  Is  that  ot  Messrs.  Wanklyn,  Chap- 
man and  Miles  Smith,  and  is  deulledat  length  In  their 
paper  on  "  Water  Analyses,"  read  before  the  ChemioU 
Society  on  the  :^)th  of  June,  1807.  This  aystsm  which 
was  criticised  by  Mr.  Oogald  Campbell  ("  Laboratory." 
Vol.  I.,)  and  again  veriSed  and  slightly  ameodod  by 
Prof.  Wauklyn  In  his  '■  Verification  of  Messrs,  Wank- 
lyn.Chapman  anil  Smith's  Method  of  Water  Analyw>«" 
iiitbe'Joumalof  ihe  Chemical  Society,"  new  series.  Vol 
v.,  p.  .591,  disputes  with  Professor  Frankland'smatboil 
the  claim  for  pre-eminence. 

The  fourth  system  Is  that  of  "  Franklanil  and  Arm- 
strong," the  principle  of   which  Is  detailed  by   Mr. 
Davis  on  page  M  of  the  Enolish  Mecbanic.    This 
system  Is  based  on  a  gasomotrlc  estimation  of   the 
organic    nitrogen    and  carbon,  and    thtxireiioaUg   la 
the  finest  and  most  accurate  of  the  four.    Professor 
Frankland's  paper  in  the  "Journal  ot  tbo  Ckemical 
Society"  violently  attacks  the  method   of  Uessrs. 
Wanklyn,  Chapman  and  Smith,  and  in  It  tbs  author 
attempts  to  demonstrate  the  thorough  unreliablUtf  ot 
their  system    by  means  of  a   systematic  series  ol 
analyses,    cooiparing  the  results    obtained     by    ^ 
use  of  Messrs.  Wanklyn's,  Ac.,  method,  with  the    re- 
sults tarnished  by  hit  and  Arnutrong'i  procesi,    and 
putting  down  the  former  a*  wrong  on  account  t>f  the 
difference  between  the  former  and  the  latter,  which 
la  assumed  to  be  correct. 

Prof.  Wanklyn  retaliated,  and  In  the  "  Journal  of 
the  Chemical  Society,"  VoL  XX.,  attempts  to  prove  the 
unreliable  character  in  practice  of  Frunkland  and 
Armstroni(°s  method  ot  gaaometrtc  analysis,  and  vigo- 
rously defends  his  own  system.  He  also  shows  by  re- 
ference to  Mr.  Miles  Smith's  paper  in  the  "Laboratory," 
Vol.  1.,  p.  114,  tho  danger  and  liability  to  error  of  any  re- 
sult based  ou  the  analyses  of  the  re-ildiie  obtained  by 
evaporating  to  dryness  a  largs  quantity  of  water. 
Since  then  the  dl^eu<«lou  and  rivalry  between  the  two> 
methods  has  woxod  hot.  Professors  Wahklyn.  Scheuk, 
and  Chapman  having  Improved  their  position  by  their 
masterly  analysts  of  the  "Action  ot  Limited  Oxydlsa- 
tlon  on  Nitro  and  .Nitrogenous  Organic  Bodies, '  and 
of  the  ortlon  ot  alkaline  permanganate  of  potass  on 
organic  bodies.   Professor  Frankland  m  turn  has  Im- 

S roved  the  rellnbllliy  ot  his  system  by  Mr.  Herbert 
IcLcod's  papers  ■•  Ou  a  New  Form  of  Apparatus  for 
Gas  AnalyslH,"  in  tho  September  number  of  tho 
"Journal  of  the  Chemical  Society,"  18«9.  and  "  Appa- 
ratus tor  Determining  the  Qoantitleaof  Oaaes  Exut> 
Ing  In  Solution  In  Natural  Waters,"  In  the  "  Journal 
of  the  Chemical  Society,"  VoL  Vll.,new  sorleat  ana 
Dr.  Russell's  paper  read  before  the  British  Aaoociatlon, 
1809. 

It'ls  at  present  dlfflonlt  to  determine  which  is  abso- 
lutely tho  best.  With  our  present  knowledge,  par- 
haps,  theoretically  Frankland'.s  is  the  moat  acenraM, 
but  a  systematic  resesroh  may  at  any  time  turn  the 
taoles,  and  leave  Wanklyn's  the  best,  while  chemists 
ore  undecided,  many  taking  each  sido,  while  others, 
the  majority,  tnlie  neither. 

Neither  tho  alkaline  permanganate  process  ot  Prof. 
Wanklyn  and  bis  colleague  at  the  London  Institution; 
nor  the  gasometrio  system  of  Prof.  Frsnkland,  and  the 
Royal  College  ot  Chemistry,  however,  are  perfect, 
and.  strange  as  It  may  seem,  neither  ot  them  are  capa^ 
ble  ot  correctly  and  accurately  estimating  the  aetoal 
amonnt  ot  tho  nitrogenous  organic  mstter,  as  Dr. 
Phlpson  and  Mr.  Paul  remark.  It  Is  true  Dr.  »  raak- 
land.  In  his  article  In  Vol.  XX.,  page  72.  ot  the  "  Journal 
of  the  Chemical  Society,"  goes  so  far  as  to  deny  Its  prao- 
tibUity  at  present,  but  that  Is  too  sweeping  a  eon- 
clasiou.  , ,      ., 

At  present,  therefore.  Professor  I  rankland  a  syatem 
used  in  connection  with  the  Royal  College  of  Chemistry 
apparatus,  as  deuiled  in  No.  81  ot  the  new 
scries  of  tho  "  Journal  ot  tho  Chemical  Society,"  and 
by  experienced  hands,  is  theoreticolly  tho  host,  and 
lu  practice  u'l)  yield  tho  most  accurate  results.  But. 
on  the  other  hand,  it  la  long,  dlfBcult,  and  complicated, 
utterly  unreliable  In  Inexperienced  hands,  and,  from 
Its  very  complication,  liable  to  grave  errors,  which  the 
numlx'r  of  roductlous  and  calculatious  afford  every 
chance  of  being  increased  to  a  serious  extent  In  psasing 
through  those  monlpttlations.  Theoe,  In  connection 
with  other  mutters,  operate  to  such  a  degree  as  to 
rcf.der  It  possible  that  no  two  analyses  of  the  aamo 
water  will  agree. 

Finally,  therefore,  in  practice  Fraokland  and  Arm- 
strong's process  Is  not  to  be  depended  on  unless  a  long 
series  is  taken,  and  the  average  struck  off  ;  while  its 
eomplicaUon,  difficulty,  and  length,  together  with 
the  complex  apparatus  and  many  reductions  and  cal- 
culations, render  it  so  liable  to  serious  errors    as  to 
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qalto  outweigh  Ihe  advantage  it  has  of  olTording  the 
total  »mpirieal  formuls!  of  the  organic  substance.  It 
alio  bsa  the  dindvantage  of  glTlo^  no  easy  aiandard 
of  oomparisoa  witb  othen,  and  of  not  in  the  lUghteBt 
olaaslfrinztbe  organic  matter. 

Ue«ars.  Wankl;^,  Chapman,  and  Smith's  process  It 
indiapntablT  the  shortest  and  easiest,  and  more- 
over la  auchas  can  readily  be  done  by  anyone.  It 
«Djaya  the  advanta^  of  olassifying  direct  the  nitrates, 
nltrttea,  ammonia,  nrea,  and  albumlaoidous  and 
aitrogenoaa  organic  matter  into  separate  classes.  I  c  is 
very  Tittle  liable  to  error,  and  besldus  niTordlDfj  an 
eaay  atandard  of  compariaon,  can  alwiiyi*  be  depended 
on  to  afford  an  exact  agreement  in  its  resole  between 
waters  of  the  aame  composition. 

It  has  been  alleeed  against  It  that  with  waters  con- 
taining the  same  exact  amount  of  nitroceuous  orcanio 
nattert,  bnt  of  different  constttueuts.  It  will  yield 
dUIereiit  analyses,  and  that  with  waters  of  dilTercnt 
qoantltlea  of  oxydlsed  and  nitrogenous  organic  matter 
of  dilterent  oonstltntlon  it  will  yield  similar  results. 
Thials  tme ;  to  a  alight  extent  it  will,  but  the  gaao- 
metrlo  system  doea  the  same  to  n  far  trreatcr  extent. 
It  bae  also  been  stated  that  Messrs.  Wanklyn,  Chap- 
man, and  Smith's,  permanganate  of  potass  proccits 
anflera  under  the  objection  of  being  liable  la  a  certain 
degree  to  nnder-esttmato  the  nitrogenous  matter;  this 
is  aiao,  to  a  certain  extent,  true,  as  it  is  indi^pninbly 
p(U«it<(forit  to  (o  happen,  but  It  could  only  so  occur 
with  perfectly  harmless  compounds,  not  known  to 
exist  in  water,  and  then  to  but  a  very  small  degree. 
MeasTS.  Frankland  and  Armstrong's  gaaometrio  sys- 
tem laboars  under  the  much  more  aerious  difficulty  of 
being  extremely  UabUlto  veryeonalderably  over-esti- 
mate the  nitrogen,  and  uf  confounding  the  innoxious 
and  the  dangerous  nitrogenous  matters  together. 

From  the  above,  your  eorrespondant  •' W.  K."  will 
gather  that  pertooally  I  am  of  opinion  that  at  present, 
for  leneral  purposes,  Messrs.  Wanklyn,  Chapman  and 
Bmlth'apermanranato  process  is  the  best,  though  for 
aome  pnrnMeaTlIessrB.  Frankland  aad  Armetrong'a 
gasometrle  system  in  preferable. 

In  reply  to  hia  queries.  It  is  possible  to  use  both 
Wanklyn  and  FMokland'a  process  for  sewage  analyse- , 
and,  perhapa,  for  that  conraeot  analysis,  it  would  be  as 
well  to  estimate  the  total  nitiogeuoua  matter  by 
Frankland'a  system,  and  confine  Wanklyn'a  to  free 
ammonia,  urea,  and  albuminoids. 

Neasler  a  test  can  satisfactorily  be  employed  for 
«stimatlng  ammonia  salts,  and  for  small  quantities  is 
mueb  bttter  than  atandard  add. 

Finally.  It  la  practieahls,  bnt  not  advlaable.  to  use 
Wanklyn'a  system  tor  manures;  neither  should  I  recom- 
mend Frankland'a.  Urbah. 


EXTRACTS  mOM  COKBSSPOSSElifCE. 


TESTED  KKCIPKS.— "  A  Moraysliire  Man  "  says : 
— "  I  am  of  opinion,  with  s  number  of  otberjcorre- 
epondenu,  that  those  fumisbing  answers  to  queries  for 
recipes  should  add  whether  they  have  been  tried  and 
proved,  or,  if  they  were  extracted  from  some  author, 
as  the  case  may  be.  I  am  confident  a  number  of  tbenc 
answen  are  not  worththe  space  they  occupy,  and,  con- 
sequently, a  loss  of  time  and  money  to  many  a  one  who 
tries  them,  both  of  which  the  person  m.iy  be  ill  able  to 
aparo.  And  with  a  few  consecutive  failures,  many  a 
person  may  become  disgusted  with  the  recipes  (never 
bl!imlng  himself  of  conrsel,  and  If  not  the  loss  of  a 
autMcriber  to '  the  Mechakic,  at  least  the  loss  of  a 
correspondent.  I  have  fonnd  a  number  of  these  recipes 
uaelew.  Not  at  all  timeasg  much  the  fault  of  the  recipe 
itself,  aa  to  the  manner  of  preparing  it." 

THK  EAR.— "H.  deS."  lays:-"  Dr.  Usher  wittes 
of  having  ofton  been  an  hour  in  removing  a  plug 
of  wax,  and  adds  a  caution  ngaiust  the  common  and 
Indiscriminate  n^e  ol  the  syringe.  Will  he  allow  me 
to  inform  him  that  glycerine  dropped  into  the  ear 
dissolves  the  cerumen,  which  is  occasionally  secreted 
in  morbidly  excessive  quantity  In  the  outer  meatus  ot 
the  ear  In  old  people  and  In  young  children  ;  and 
al^o  that  |p  certain  forms  of  deafness,  arlslnjr  from  a 
deficiency  cf  the  waxy  secretion,  it  works  often  like 
a  charm  when  dropped  into  the  meatns,  so  as  to 
lubricate  that  passage  and  the  external  snrf  aco  of  the 
membrana  tympaui  ?  For  this  I  am  Indebted  to  Dr. 
Abbotts  Smith's  two  Utile  books  ou  glycerine." 

MISD  AND  BODY.— Kdmnnd    Lawrance  s^ys  :— 
"Being  deeply  interested  in  the  subject  of  'Mind.'  I 
joyfully hailtne appeatanceot  Or.  Maudsley's  lectures 
In  tbe  KMOLua  MEOHAinc.  Hanooaslstaof  two  parts 
only — (oul  aad  body     Hind  is  the  ocfion  of  the  soul. 
The  soul  ftr  le  is  not  only  ignorant  and  dark,  but 
totally  nneoBaoiens  of  its  own  existence;  as,  dniing 
perfect  sleep,  a  faint,  or  upon  concussion  of  the  braiu. 
When,  however,  the  nerve  waves  are  set  in  motion, 
the  soul  not  only  becomes  conscious  of  existence  aud 
recipient    of   present    lmpres«ion8,    plensuiable    or 
painful,  bnt  it  alsoflnds  it  has  the  faculty  of  marsbal- 
UM  and    leviewftig  the   impressions   received   and 
regtstered  by  the  nervous  system  during  a  whole  life- 
time.   Uut  the  anul  la  utterly  depemient  upon  tlic  in- 
tegrity of  the  brain  register.     If  the  iiuagcs  be  dis- 
torted or  misplaced  by  disease,  the  soul  still  accepts 
those  in  simple  faith,  and,  attempting  to  reason  upon 
them,  nodoccs  the  well-knowu  phenumena  of   in- 
aanliy." 

COTTON  BPraMNG— '■:B.  H.,  Rochdale  "  writes : 
— "  I  hsve  read  with  interest  the  several  letters  on 
•  Cotton  Spinning,'  on  pajo  1H3  and  18S,  and  in  reply 
to  '  H.  C.  S.'j'  assertion  that  there  is  not,  or  ought  not 
to  be,  any  draught  between  the  lap  roller  and  feed 
rollers,  he  cannot  have  examined  the  qa»8tlon  In  a 
proner  manner,  or  he  would  find  that  It  is  as  needful 
in  that  part  of  the  engine  as  any  other,  although  it  la 

1 
very  small— say,  1  —in.    With  respect  to  tho  rule  he 

10 
Rives  tor  the  draught  of  drawing  rollers,  he  is  per- 
fectly right,  as  far  as  cnnipnting  theiu  together  i^-nci^, 
aad  E.  8lBtcr  will  Bad  that  by  his  rule  (if  he  givcA  the 
Toilers  the  proportion  he  has  set  out,  and  Iheu  takes 


the  whole  draught  of  tho  rollers  together)  that  he  has 
a  draught  of  12  instead  of  7." 

READINGS  FROM  THE  GLOBES.— J.  Dyer 
states:— "In  'T.  S.  H.'s'  letter,  entitled  '  Uesdings 
from  tbe  Globes,'  at  page  208  of  the  Enolish 
Mecrakic,  tho  following  statement  is  made:— 'As 
the  globe  turns  on  its  axis  from  west  to  east,  those 
who  live  in  west  longitude  must  have  their  time 
earlier  than  those  llvlog  in  east  loiigitudo,  because 
they  will  uot  come  into  the  enlight«ue<l  hemisphere 
BO  soon.'  The  word  earlier  should  be  later.  As  the 
sentence  stands,  the  last  part  contradict!)  tbe  first." 

THE  WANDSWORTH  TELESCOPE.— E.  Salter 
says :— "  Having  recently  come  to  reside  in  this 
locality  (Clspham  Junction),  and  notlclngJIr.  Webb's 
late  remarks  respecting  tho  great  Wandsworth 
Telescope,  1  have  been  Induced  to  try  to  secklt  out. 
After  two  or  three  failures  I  met  near  the  spot  on 
which  It  used  to  stand  a  gentleman  named  StUwell,  an 
inhabitant  of  Wandsworth,  who  gave  ine  the  following 
particulars  fivm  bis  own  personal  knowledge. 
Pointing  out  the  enciosnro  within  which  tbe  instru- 
ment was  erected,  and  indicating  markings  in  the 
ground  left  by  tho  tower  from  which  it  swung,  he 
said  that  tho  whole  ailhlr  was  removed  four  or  five 
years  ago.  The  bricks  were  employed  to  aid  lu  the 
erection  of  an  hotel  visible  a  few  hundred  yards  off ; 
the  tube  was  bough  t  by  a  'Wandsworth  broken,  who 
rnt  it  into  sections,  and  sold  them  to  a  gentleman  at 
Wimbledon.  These  sections,  with  bottoms  inverted, 
formed  fnnl's,  Irora  which  the  gentleman's  cattle  imw 
drink.  About  the  tramway  there  was  some  four  tona 
of  wrought  iron,  which  Mr.  Stilwell  himself  had  con- 
verted into  horse-shoes.  As  to  tho  object  glass,  my  in- 
formant could  tell  me  nothing." 


REPLIES  TO  QUERIES. 


[2007.]-TBMPERING  DBILLS.-If  the  drill  is  a 

small  one  hold  it  in  a  Jet  of  gas  till  a  cherry  red  heat 
appears,  then  dip  the  point,  or  as  far  up  as  you  wish 
It  tempered,  into  water  or  oil  immediately.  Then  try 
If  a  smooth  file  will  bite  or  file  it|i  if  it  does.  It  must  be 
done  over  again,  bnt  if  it  does  not  bile,  but  slips  over 
the  face  without  making  any  Impression  on  it.  It  will 
do.  Next  clean  tho  point  or  side  ot  the  face  carefully 
on  an  oil  stone,  then  twist  a  piece  of  wire  round  the 
end  of  the  drill,  or  hold  the  end  of  tbe  drill  in  pliers, 
or  a  candle  or  gas  light  till  you  see  it  (on  the  clean 
piece  of  the  face)  grsdnally  tnm  from  a  light  to  a  dark 
straw  colour;  withdraw  from  tbe  heat,  and  allow  it  to 
cool  gradually.  If  It  goes  past  the  dark  straw  colour 
to  a  mue  It  will  be  rather  soft,  and  must  be  dipped  in 
water  or  oil  at  once,  or  els"  the  process  gone  over  again. 
The  above  dark  straw  colourwlll  bore  brass  beautifully. 
If  It  Is  to  bore  steel  or  iron,  I  have  mine  last  as  hard 
as  when  they  come  out  of  tho  water  or  oil  in  the  first 
process,  but  care  needs  to  be  taken  with  them  If  very 
tmall  In  that  condition,  as  tney  are  very  brittle.  I  have 
made  several  dozens  iu  the  above  way  during  the  lost 
14  years  I  have  been  working  at  my  present  profession. 
— A  JUoBAYsiiiRE  Man. 

taiCC  ]-li.VltOME  rKR  TUBES.—"  Compensation  " 
can  clean  his  barometer  tubes  by  washing  with  soap 
and  warm  water,  and  drying  in  an  oven,  or  on  a  stove  ; 
or  wash  with  spirits  of  wine,  and  it  will  dry  Itself 
when  the  spirit  evaporates,  or  if  the  tube  is  very  dirty, 
I  have  used  fine  sund  with  soap  and  warm  water.  But 
I  do  not  approve  of  the  sand,  because  it  is  apt  to 
scratch  the  inside  of  the  tube,  which  causes  more  fric- 
tion on  the  mercury  rising  in  the  tube,  and  conse- 
quently the  barometer  cannot  be  so  correct.— A  Mo- 
BAYSHIRK  Man. 

[236.3]— SILVERING  CLOCK  DIALa-If  " Poor 
Clock  Jobber,"  atM,  page  «8,  eariles  the  recipe^^ven 
him  by  "  J.  ST..  IJlrmlugham,"  into  execution,  with- 
out further  or  (nller  instructions,  he  will  fiud  his  clock 
dial  in  about  two  or  three  months  covered  over  with 
green  spots,  not  because  the  recipe  is  a  bad  one.  It  Is 
good  if  fuller  exulalned.  If  "  Clock  Jobber  "  will  put 
a  piece  of  sliver  in  u  tea  cup,  cover  it  over  with  nltrio 
acid  (aquafortis),  he  will  find  the  acid  bcKlnto  boil.  If 
It  does  not,  hold  the  cup  over  a  Jet  of  gaa.  or  put  It  on 
a  slow  fire  tillitbegins  to  boll.  Tnke  it  olT  the  Arc,  and 
it  will  boll  away  till  tbe  silver  Is  dissolved.  If  ho  re- 
quites more  acid  (owing  to  the  acid  uot  being  pure)  he 
can  add  a  little,  but  the  first  quantity  should  do  for 
dissolving  a  tJd.  When  dissolved,  ho  will  have  a  green 
deposit.  Fill  the  cup  with  warm  water,  stir  well  to 
wash  the  silver,  throw  in  gradually  as  much  table  salt 
as  a  penny  piece  will  lift,  desist  stirring  after  the  salt 
Is  put  In,  and  allow  the  solution  tn  settle  a  few  minutes. 
Tho  salt  will  oreclpltate  the  silver  to  the  bottom  of  tbe 
cup.  Pour  I  IT  llie  water  In  tho  cup,  care  being  taken 
tint  to  pour  off  any  of  the  solution,  and  when  poured 
off  as  cienn  as  can  bo  without  taking  any  of  the  solu- 
tion wiiji  It,  evaporate  the  remainder  of  the  moisture 
above  a  Jet  of  g.is,  or  otherwise,  till  the  solution  is  iu 
n  thickish  klud  of  pnste  ;  whcu  this  Is  done,  fill  up  the 
cup  again  with  warm  water,  and  repeat  the  process 
till  the  solutlou  comes  to  a  milky  whiteness,  and  you 
are  sure  all  the  nitric  acid  is  out  of  the  solution.  Iwo 
or  three  washings  is  amply  snflleient ;  if  any  trace  of 
the  acid  remain  it  will  in  time  (notwithstanding  the 
varnish)  eat  Info  the  dial  or  other  article,  causing  a 
number  ol  greens  pots  to  appear  ,a8  It  were,  on  the  sur- 
face of  the  silver.  "  Poor  Clock  Jobber  "  will  at  once 
see  the  advisability  ot  well  washing  bis  solution.  The 
parts  to  ho  silvered  must  bo  well  cleaned  with  flue 
flour,  emery  sheet,  or  paper.  No  grease  or  dirt  must 
touch  tho  article,  eapcciiilly  when  finishing,  not  even 
the  bonds  must  toucn  it  if  possible.  When  well  cleaned, 
and  all  traces  of  previous  silvering,  or  lacquering  off 
tho  article  (I  would  uot  advise  "Poor  Clock  Jobber" 
to  wash  tbe  article  at  this  stage  of  the  preceedings), 
take  a  piece  of  wash  leather  or  soft  cotton  rag, 
soak  it  in  water,  dip  It  in  a  little  salt.  Rub  tho  dial 
over  with  this  first,  pretty  smartly.  This  makes  the 
solution  tnke  ou  better.  Then  dip  the  rag  in  cre.iiu  of 
taitar,  and  also  iu  tbe  solution  (forthey  may  be  mixed 


together),  and  rub  wall  on,  and  il  this  doss  not  silver 
"  Poor  Clock  Jobber's  "  dial,  I  shall  be  apt  to  say  with 
tbe  Edlter  (see  p.  6B).  After  It  is  well  silveretl,  waah 
In  clean  water  (only).  Dry  with  a  soft  towel ;  when  dry 
hold  the  back  of  dial  close  to  a  fire  or  qs  a  stove  till  It 
hefts  a  little,  not  to  be  so  hot  as  to  melt  the  wax  in 
the  chapters.  Then  varnish  with  a  soft  brush,  varnish 
to  be  made  by  dissolving  gum  mastic  In  spirits  of  wine ; 
tho  varnish  requires  to  be  rather  thin,  and  the  article 
will  be  ready  In  five  minutes  to  be  sent  home.  I  iiave 
done  the  above  frequently  with  brass  dials,  and  found 
no  trouble  with  them  afterwards.  "  Poor  Clock  Job- 
ber "  may  think  I  have  been  too  long  In  answering  the 


above.  But  to  explain,  I  get  tho  Uechamo  only  in 
monthly  parts  at  the  beginning  of  each  month,  and 
when  It  leaves  the  bookseller's  shop  from  whom  I  get 


it,  it  comes  IS  miles  by  rail  ere  I  get  possession  of  It, 
the  carriage  by  rail  of  which  I  pay  over  and  above  the 
regular  price  of  publication.— A  Uobatshire  Kan. 

[24t5.]— GALVANIC  BANDS.— Tho  width  of  metal 
strips  for  galvanic  bands  Is  of  uo  consequence  ;  the 
broader  the  more  action.  I  have  generally  made  them 
about  fin.  wide.  To  "  whip  "  the  Joints  with  thread 
is  merely  to  'wind  thread  round  them  in  a  close  coll. 
List  is  the  woolly  solvage  from  cloth,  for  which  aek 
your  tailor ;  it  matters  not  which  side  is  worn  next  the 
skill,  provided  the  bare  metal  at  the  end  of  tbe  band 
touches  It.— ScrroLK  Akatbdb. 

[2SI8.]— GAUGE  FOR  KITCHEN  BOILER.— My 
opinion  is  that  if  the  boiler  is  properly  fixed  at  tho 
back  of  the  kitchen  range,  the  flow  and  retnm  pipes 
properly  erected  Irom  the  boiler  to  the  hot  water 
oistem,  a  water  gauge  would  he  useless.  For  this 
reason,  when  hot  water  is  drawn  for  <ise,  it  is  not 
drawn  from  the  hollar  but  from  the  hot  water  oisteru, 
through  pipes  connected  to  tbe  return  pipe.    Conse- 

auenuy  when  there  is  no  hot  water.  It  u  a  proof  that 
lie  cistern  Is  empty,  and  not  the  boiler,  and  a  fitter 
Is  called  In  before  auy  damage  is  done  to  tbe  boiler.- 
J.  0. 

[KaSvl- MUSICAL.  BOX.— From  the  poor  way  in 
which  1  expressed  myself  on  p.  164, 1  may  not  quite 
be  imderstood.  Tbe  16th  and  17th  lines  should  read. 
"The  riglit  end  of  the  roller  comes  slightly  over  tho 
r<^«ofthe  lamr  flhal't  the  ToUtr),  Kai  is  caught  iu  a 
slit,"4c.— Harbt  Bertram. 

[2587.]— CHIMING  OLOCK.-U  "  Toodles  "  will  got 
three  or  four  spiral  springs  something  like  what  are 
found  in  the  inside  of  couches,  easy  chairs.  &&.,  lay 
them  in  the  bottom  of  bis  clock  case,  lay  a  fiat  board 
on  the  top  of  them,  or  a  hag  of  wood  shavings,  hay  or 
straw,  he  will  find  that  when  the  weight  falls,  coming 
In  contact  witb  the  spring  they  'WiU  eause  the  weight 
to  rebound,  and  so  Dreak  the  TkU.— A  Moratsbibe 
Man. 

[257?,]- BORING  GLASS. -?rhlB  question  relative 
to  cutting  circular  Inries  in  ghss,  does  not  appear  to 
have  been  satisfactorily  answVred.  As  I,  some  time 
ago,  required «srl«tai gbssrdisei  with  boles  in  them,  I 
went  to  Palmer^,  in  St  Martlif  s-lane,  and  I  will,  with 
your  permission  describe  how  Their  cutter  proceeded. 
There  was,  on  a  low  table,  a  tircfllar  disc  of  about  a 
foot  in  diameter,  covered  with  cloth,  and  mounted  oa 
a  pivot,  so  as  do  revolve  on  Its  centre,  and  there  was  a 
mark  tolndicato  this  centre  on  the  top  of  tho  dibC. 
Then  there  was  a  firm  upright  fixed  In  Uie  table  near 
the  circumfereAce  of  the  disc  Through  a  hole  near 
the  top  of  the  Upright  slid  a  graduated  arm,  and  to 
the  end  ol  the  arm  was  affixed  a  glazier's  diamond 
pencil  wU^oould  be  slid  down  so  as  to  liear  upon 
the  dhc.  Wiw  (ilpnoslng  I  wanted  a  circular  plate 
Sin.  tn  (Hametsr,  with  a  hole  in  the  middle  of  2in. 
diaioeter,  A  aqftare  of  glass  of  rather  more  VMa.  Cin. 
In  tho  side  was  placed  on  the  disc,  the  arm  was 
adjusted  so  as  to  bring  tbe  diamond  to  bear  at  3in. 
from  the  centre,  the  disc  was  t'lmed  by  the  hand,  and 
a  circle  of  Olu.  thus  described  ou  the  glass;  tbe  arm 
was  now  sot  at  lln.  from  the  centre  and  the  Inner 
circle  scratched,  fhe  gloss  was  then  removed  and 
placed  on  tho  usual  flat  cutting  board,  a  rule  was 
applied  aud  a  few  cuts  made  with  another  diamond 
from  the  outer  circumference  to  tho  sides  of  tho 
Equare.  This  enabled  the  workman  to  remove  the 
superfluous  glass  from  the  outside  of  the  circle.  Ho 
then  applied  tho  rulo  again,  and  made  8  or  10  cuts 
across  the  inner  circle,  and  crossed  these  afain  with 
about  aa  many  more.  Then  taking  the  glass  in  bis 
left  hand,  aud  a  pair  of  iron  pliers  in  bis  right,  ho 
began  tapping  lightly  on  the  part  that  was  cross  cut, 
when  nearly  uio  whole  fell  uut  lu  fragments,  and  any 
obstinate  pieces  were  taken  off  with  a  grasp  of  the 
pliers.  The  whole  p  rocess  was  gone  uirougb  with 
great  radldlty,  aud  was  very  dexterounly  done.— 
F.  It.  C.  S. 

[2582.1— WEIGHT  OF  FRUSTUM.— TO  Mr.  TOL- 
UAUSKN.- 

H 
V  =  -  X  «■  (R'  +  r"  4-  Rr)  =  4  X  8,1410  (4  4-14- 
3 

2x1)  =  12-5«M  X  7  =  B'TINMS 
440        II 

which,  multiplied  by or  —  gives  very  nearly  17 

2310       60 
tons  27.    By  a  simple  error  of  copy  our  friend  Mr.  T. 
put  10  for  7.— Bernardin. 

[2600.J-CLEANING  OF  DIATOMS.— Thanks  to 
Mr.  Anderson  lor  bis  kind  reply  on  tbe  above,  which 
1  hope  will  give  the  desired  result.  In  answer  to 
Mr.  A. '8  qncry  as  to  where  I  gather  Diatoms,  1  may 
say  that  in  spring  they  are  to  be  found  In  almost  any 
kind  of  water.  There  Is  a  small  brook  near  my  home, 
which  I  have  hunted  for  a  mile  or  two,  and  here  and 
there  where  btunches  of  trees  and  other  obstructions 
lie  across  tbe  stream,  so  aa  to  bo  only  partly  sub- 
merged, I  have  several  times  discovered  the  ilcep 
brovn  ymsty  umh,  which  betokens  the  presence  of 
Diatoms.  The  most  soccessful  gatherings  I  have  yet 
made,  were  in  ditches  cnt  amongst  osier  beds.  They 
may  be  found  also  in  ponds  aud  ditches;  if  reeds, 
rushes,  <tc.,  be  growing  in  them,  so  much  the  more 
likely  are  they  to  contain  Diatoms.  I  Have  found  the 
following :— Amongst  the  Naiinia,  jV.  JtAowiMilet,  A". 
AmphMcrna,  ?f.  Wedlii  N.  DiJ^mi.  PUuraiifmu  P.  AUnm- 
tiim,  1'.  Anif«lal»m,  P.  Sprtirtrii,  CamHniia  LanetoUttiim, 
PiiiUHlaria     tiridh,    GomfkoMma    CtjriMum,     Encjoiuiim 


Digitized  by 


Google 


236 


ENGLISH  MECHANIC  AND  MIREOR  OF  SCIENCE. 


[May  27,  1870. 


iai>i<o>iiai,  and  Mvenl  othera,  many  of  which  I  have 
not  vet  Identiflcd  to  mj  uitUfaotioD,  m  I  amoolya 
beginner  in  thla  Intereitlnff  ttady.— Skater. 

Ca834.}— PAPER  HAN61Ne&-Aa  a  continaation  to 
A.  Boogber'i  Information  (which  appUn  only  to  what 
i(  termed  Dioek  prlatinc)  the  queitlon  aiked  referring 
to  machine  printing.  In  machine  work  there  are  three 
principal  dtrlilona,  riz.,  pnlpa  (plain),  eronndi 
(coloured),  and  latlne  (both  eoSonred  and  glaxed).  The 
flrat  1*  printed  plain— that  !•,  without  any  preparation ; 
the  leeond  la  colonied  with  either  white  or  any  tint 
that  may  be  required,  and  then  printed ;  the  third 
la  oolonred  and  poliihed  befora  It  la  printed.  To 
make  eronnda  there  la  a  gronndlng  machine  (of 
theae  there  are  aereral  aorta] ;  the  ooloor  la  pot  on  by 
It  and  imoothed  with  bntahei.  after  which  it  runa 
throngh  a  long  hot  atore  to  dry,  and  at  the  end  la 
formed  either  into  folda  or  rolla,  according  to  circum- 
■taneee;  It  la  then  ready  for  printing.  Satina  are 
made  aomewbat  aimllar  to  gronnda,  only  that  they 
have  to  go  through  what  la  called  the  poliahing 
machine  to  be  glaied.  The  printing  machine  la  cylin- 
drical, with  rerolTing  rolleta  preaaed  againat  it,  on 
wboae  aurfaee  it  placed  or  cut  the  pattern  or  form 
which  each  roller  la  Intended  to  prodnoei  When  dried 
the  printed  paper  la  taken  to  the  rolling  maehiaee 
and  out  by  yonng  glrla  into  plecea.— Practical  P.S. 
[S«61.]-GALyAin8IN6CA8TIK0N.-The  method 
la  eaaentiallr  the  *ame  a*  for  ahcet  iron,  bnt  there 
la  more  difflenlty  In  getting  the  aino  to  adhei«.— J. 

HXRBDITH. 

raflcy.j-PAINT  TO  COVER  TARRED  WOOD.- 
All  paint  la  afltcted  when  on  a  tarred  anrface,  and 
the  colour  la  generally  turned  to  agreen  tint,  a  coaUne 
oi  lime,  white  waab,  or  two,  would  anawer  the  end 
dealred.— J.  Uzreditb. 

t267«.]— MODEL  STEAM  ENGINE.— "  C.  U."  waa 
right  when  be  aaid  the  model  engine  he  aaw  had  a 
cylinder,  platon,  <Iy-wheel,  Ac.  Steam  only  acta  on 
the  platon  during  halt  a  revolation  of  the  Hy- wheel,  aa 
will  be  aeen  by  the  following.  A  email  block  of  metal  la 


fixed  to  the  fide  of  the  cylinder  at  A,  the  face  of  which 
worka  ateam-tight  agalnat  the  block  B.  The  piston 
rod  la  fixed  directly  to  the  crank  pin,  ao  that  when  the 
engine  la  In  motion  the  cylinder  oaoUlatea  npon  the 
piTDt  C.  There  are  two  holea  in  B,  one  the  exluinat 
and  the  other  the  ateamway.  The  hole  In  A  aervea 
for  exhaust  and  ateamwav  both.  The  action  will  he 
nnderatood  by  examining  the  drawing.  —  W.  H. 
TaoBPB,  Reamng. 

[i«79.]-HOW  TO  CCRL  AND  CURE  HORSE 
BAIR— In  the  ilrat  place  I  teaaed  the  hair  well,  tben 
twined  it  into  a  long  rope  with  a  hand  twiner  with 
the  oaaiacaneeof  another  person,  having  rolled  it  up 
Into  a  ball,  steeped  It  In  water  24  bonra,  after  that  pui 
It  into  an  oren,  taking  care  that  the  oven  be  not  too 
bot  to  alnge  It ;  alter  geltlner  perfectly  dried,  I  began 
to  teaze  It  again,  it  is  now  ready  for  use,  such  aa 
atuSllng  ebalra,  aofaa,  &&— A  Helpkb  out  op  a 
Fix. 

[awaj-TRON  PALI8ADING8.— The  durability  of 
ordinary  p^nt  or  varnlah  would  much  depend  upon 
whether  the  atirface  waa  free  from  mat  or  not.  1 
would  advise  the  use  of  Webster's  patent  zinc  paint, 
which  may  be  had  from  the  patentee  at  Oztla-strcet, 
Birmingham.— J.  Uebedith. 

t2«93.]— KEEPING  COPPER  PLATES  FLAT.— 
Try  reveralng  the  platei.- T.  8.  U. 

[2695.]— GEOGRAPHICAL  QUKKT.— "  Key,"  aa  a 
correspondent,  has  aaid,  la  metimea  the  meaning  of 
"quay,"bntalaolnaeveraI  German  laagnages  ■■  keizel, 
ket,"  baa  the  meaning  of  flint  or  atone.  Let  me  propose 
then  the  tranalatlOD  "  nether  act  key"— •  atone  where 
burdena  were  aet  down,  or,  a  atone  for  altting  on ; 
key-boose,  a  stone-built  house ;  "  key-spink  "—stone 
finch,  stone  sparrow,  the  donbtful  sparrow,  Fringitla 
yelnum,  Linn.  Those  acquainted  with  the  locality  will 
decide  If  I  am  right— BEBSAaDiH. 

r»498.]  —  "  EMIGRANTS' "  INQDIRIE8.  -  Upon 
reference  to  a  map  It  will  be  a«en  that  Australia  is 
nearly  at  the  aame  distance  to  the  south  of  the  Kqnauir 
oa  England  la  to  the  north;  In  fact  it  lies  very  near  our 
antipodes— that  la.  If  by  any  means  a  line  could  be 
drawn  directly  throurh  the  centre  of  the  earth  ft-oni 
this  country,  Anatralla  would  Us  near  the  point  ni 
which  the  line  appeared  npon  the  other  side  of  tlii' 
world.  It  may.  under  these  circumstances,  be  at  om-i' 
inferred  that  Anatralla  pocaeasea  a  somewhat  airailnr 
rllmatu  to  our  own.  Climate  la  influenced  by  m»iiy 
local  features,  and  to  theae  we  must  a!si{;n  the 
differrncea  of  temperature  wblcb  exist  between  tlic 
two  countries.     Australia,   however,   li  superior  to 


England  In  many  leapeota :  ita  winters  are  not   ao 
cold ;  its  atmoaphere  la  neither  ao  foggy  nor  so  damp ; 
but  is  uniformly  genial,  mild,  and  dry.    The  summers, 
although  oceaalonally  mucA   lugher  in   temperature 
from  the  prevalence  of   north-west  winds  blowing 
from  the  heated  ooast  of  Aala  ate  acaroely  ao  ener- 
vating or  trying  to  the  eonatltutlon  from  the  bracing 
nature  of  the  aea  breezes.    Beyond  thla  the  purity  and 
freedom  of  the  air  from  mlaamatic  inflneneea  and  the 
UBuaUy  nozions  effecta    ef    night    dewa   are   snch 
that  a  person  may  sleep  nnder   "  the  open  canopy 
of  heaven"    at   night  during  the   greater  part  of 
the  year  without  endangering  his   nealth  or  con- 
stitution.    Regarding  the    colony    of  South    Ana- 
tralla more  particularly,  I  may  aay  that  generally 
the    above    description    of    climate    ia    applicable 
to  thla  part  of  the  continent,  although  of  course  the 
proximity  of  mountaina,  rlvera,  arma  of  the  aea,  tcn^ 
will  cauae  alight  diffeiencea,  according  to  locality.  The 
reaonrcea  of  this  colony  are  rblefly  nuaetal,  yet  agri- 
culture and  sheep-farming  are  pursued  to  an  enarmous 
extent.    The  eolony,  bswever,  may  still  be  said  ta  be 
in  ao  embryo  state,  and  la  canable  of  anatalnlng  a  popu- 
lation of  probably  not  leia  than  50,000,000  of  people. 
whOat  at  the  present  moment  there  are  not  more  than 
between  1  or200,000  scattered  overltsenormons  extent 
The  land  Is  fertile,  the  yield  of  grain  being  large  ;  of 
carefully  cultivated,  giving  frequently  OtTor  TObahl.  to 
the  acre.    Its  espabilitlea  have  been  briefly  anmmed 
np  by  one  of  the  governors  as  |  adapted  to  agriculture, 
l  to  pvturoage,  and  i  barren  and  nnflt  for  either. 
The  above  will  give  J.  Francia  soma  alight  informa- 
tion about  the  colony.     If  It  la  too  superficial,  I  am 
ready  to  enter  into  detail,  but  wish  as  far  aa  possible 
to  condense  tbis  kind  of  writing,  so  long  aa  the  required 
Information  la  Imparted,  so  as  not  to  occupy  too  much 
apace.  No  one  ahonld  emigrate  to  South  Aostralla  who 
Is  afraid  of  work.   Do  not  go  there  with  a  firm  inten- 
tion to  stick  to  your  trade,  for  the  prohabUlty  is  that 
you  will  find  vourself  before  long  lollowing  the  calling 
of  a  shepherd.    There  Is  no  ahame  In  this,  doctors  and 
lawyers,  Ac.,  have  tried  their  baade,  and  have  suc- 
ceeded admirably.    The  man  who  can  handle  tools, 
mend  carta,  repair  fanning  imp  lements,  Ac.,  la  for- 
tunate, he  can  command  higher  wages  than  his  more 
unskilled  Allow,  even  If  employed  upou  a  sheep-run, 
for  being  at  a  long  diatanee  from  a  large  town,  re- 
aonrcea at  hand  are  of  great  value.    The  beat  time  of 
the  year   for  aaillng   from  England  Is  during   the 
autumn,  aa  you  will  then  arrive  In  Anatralla  durlngthe 
eommer.    1     cannot     state     the     best     plaee    for 
your  ultimate  destination  ;  the  demand   for  labour 
varying,    as     In     all     other    places.    Spealdnsr   of 
the    neighbouring   colony    of   Victoria,    Mr    Weat- 
gurth    says:— "Hence    a    long     array    of    mlacel- 
laoeoua  arrivala,  new  and   old,  continuously  out  of 
work,  while  the  skilled  workman— the  blackamtth,  the 
earpeater,  the  atonemaaoo-  la  but  little  beholden  to 
employera.  fights  with  them  sueoessf  uUy  at  times  over 
ao  eight  hours'  Instead  of  ten  hours'  labour  question 
at  the  same  wages  ;  and  withal.  In  a  country  now  on 
the  whole  cheaper  to  live  in  than  England,  eama  as 
much  In  one  day  aa  manv  a  home  family  mnat  be  con- 
tent with  tor  aweek"    Thla iaa  llttl<  exaggerated, for 
which  allowance  niuat  he  made.     (Books  consulted  for 
Information— "Guide  to  Australia,  by  a  Uerehaut;" 
"  Weatgarth'a     Colony     of     Victoria;"     "Maury'a 
Physical    Geography  of    the   Sea;"    "The  Harrow 
School  Atlaa"— Esaaya.)-F.B.G.S. 

[870S.]— PASTEBOARD.— Screw  them  up  in  a  nap- 
kin press  before  tbcy  arc  quite  dry  for  12  hours  ;  air 
them  and  repeat  the  proceaa.  Sod,  paate  the  edges  of 
the  first  sheet  of  paper  on  a  board  or  door ;  add  aa 
many  sheets  aa  you  ri-quire  for  thickneaa,  and  cut  off 
when  quite  dry.  1  have  made  equally  good  boards  by 
both  methods.- T.  S.  U. 

[370«.]— PANCRATIC  TUBE.— This  may  be  Illus- 
trated on  a  small  acale  with  any  teleaoope.  Unaerew 
tbe  eyehole,  draw  out  the  amall  tube  coatainina  the 
two  eyglaaaes  as  far  out  as  it  can  conveniently  be  held 
by  the  fingers  to  be  steady,  and  push  In  the  focusing 
tube  for  distinct  vision.  An  Immediate  Increase  of 
magnifying  power  will  at  once  be  evident  In  all 
KlasseawiUi  this  appendage,  the  eye-tube  mentioned 
above  is  contained  within  another,  to  which  the  thread 
of  the  eyehole  screw  Is  fixed,  instead  of  to  the  outside 
polished  hraaa  tube.  In  Solomon's  Sin.  telescope,  this 
tube  reaches  nearly  to  tbe  Held  glasa  (Che  4th  from 
the  eye),  ao  that  when  fully  drawn  out,  the  length  of 
tlio  day  eyepiece  is  doubled,  and  the  sun  aud  moon  can 
be  d'stincily  examined  throughout  the  length  of  the 
tube,  the  magnifying  power  Increasing  occordinsr  to 
its  length.  It  is  so  long  since  I  bid  them  made,  1  for- 
ffct  the  price,  but  should  say  from  4b.  to  Oa.  Can  be 
made  bv  any  optician.  With  a  clear-sky  and  good  light 
Ibis  tube  is  equally  applicable  to  terrestrial  objects. 
For  this  telescope,  I  llnd  the  "  Dean  disc  rIoss  "  for 
day  powers,  supplemented  by  one  of  deep  blue  for 
solar  observation,  anawera  perfectly,  absorbing  all 
the  glare,  and  reducing  the  sun  to  tbe  brightnesa  of 

2 
a  white  cloud.    For  a  2  —  In.  telcaeope,  I  find  a  glaas 

8 
of  "  London  smoke,"  one  of  deep  and  one  of  a  lighter 
blue  required.  "  Dean's  disc  "  of  "  London  smoke  " 
may  now  be  had  f^m  Messrs.  Solomon'^  for  4s.  Gd., 
tbe  other  glasses  will  be  cut  by  any  plumber  for  a  Id. 
each. — Amatecr. 

[37O0.]-TUaNING.— There  la  an  error;  the  word 
."never"  should  not  be  there.  It  reverses  the 
'very  meaning  of  the  anawer.  It  ahould  read  "An 
amiiteur  will  find  a  coarse,  »harp,  new  file,"  &e.— Q. 

YOKKS. 

[.1709. ]-TURNINO.  —  See  anawer  amongat  the 
Letters. 

[S710]-AKITHMETIC.\L  (JUERY— If  C  c,  repre- 
sent the  circumferences  of  any  twodiUcrent  circles, 
and  D  d  their  diameters,  Iben 


This  fixed  nnmbsr  Is  generally  represented  by  tb» 
Greek  letter  jr  (read  pi),  the  first  letter  of  tba  WOM 
periphery  or  eirenmferaaoe.    So  that  it 

—  =  ir 

D 

C  =  w  X  D 
Now  thla  number  ia  the  eame  tor  every  clrele,  and  it 
ia  obvious  that  a  single  accurate  meaaorement  ahould 
be  anffleient  to  determine  it.  It  might  appear  at 
firat  eight  that  nothing  can  be  more  easy  than  to  lake 
a  perfectly  conatmeted  circle  and  meaaure  ita  cirenm- 
feranee  with  a  oord :  and  then  meaaare  tbe  diameter 
m  like  manner,  and  find  the  ratio  of  two  measure- 
ments, which  will  give  the  nnmertcsl  value  of  w 
But  It  la  found  that  the  ratio  o(  the  circumference  of 
a  circle  to  Its  diameter  cannot  be  exactly  expreaaed  in 
ttumbera.  Bach  aeparatcly  can  be  meaauRd  with 
perfect  exactaeaa,  but  both  do  not  admit  of  belag 
meaaored  exactly  b  y  the  aame  linear  unit,  however 

22  1 

small  that  unit  may  be.     Practically  —  or  3  —  is 

7  7 

fonnd  to  expreaa  for  many  purposes  with  snfflcicot 

ezactneaa  the  valna   of  w  =   —  1*  *tlll   nearer,  but 

113 
3'I41S  or  3-MIS9  Is  In  general  use.  Now,  suppose  we 
have  a  regular  polygon  with  aMrlmetsrotSaodnuB- 
ber  of  Sims  4.  Then  l- Is  the  raa.  of  Inscribed  clrele,  and 
1-414213  Is  found  to  be  the  radius  of  circumscribed 
olrele.  Also  If  we  have  a  regular  polygon  of  4UW 
bides  with  the  aame  perimeter,  the  rad.  of  tnaertbed 
circle  is  1-278239,  and  that  of  the  elreumsoribed  elrde 
is  the  aame.  Thus  'lie  circumference  of  either  eirela 
will  not  diller  from  the  perimeter  of  the  polygon 
between  them  by  aqnantlty  ao  great  aa  ■i/HDOX  becausa 
the  radii  do  not  So  that  we  may  conclude  that  tiae 
circle  whose  eirenmferenee  is  8  has  a  radius  equal  to 
1S73239 
But 

eireum.       drcum. 
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or  the  circumference  of  ii  clrele  bears  an  Invariable 
ratio  to  Its  diameter,  and  of  course  to  Its  radius. 


1-J7S2-19 
=  S-I4159 

The  area  of  a  circle  la  found  by  the  formula 
(dinnictorl 'X  -7854.  Now  tbe  Circumscribed  square  Is 
equal  to  the  square  of  one  of  its  aldea,  wblob  la  e^nal 
to  the  diameter  of  the  circle.  Therefore  we  moat 
multiply  oieaaot  aqnares  by  the  decimal  -78M  to  Ket 
areas  of  elrclea ;  and  not  areas  of  circles  to  get  area  ol 
aquAres.— J.  G.  G. 

[3717.- COPPER  AND  SILVER  COINS.-The 
flrat  Is  a  Freuch  coin  of  Duke  ot  Rohan  ;  the  second 
an  Arabian.— Collector. 

[37la]  -TALL  CBIUNE  VS.— The  great  chimney  at 
St.  Kolloz,  Glasgow  :— 

Total  height  from  foundations... 
Depth  from  foundations 

Total  height  above  the  surface 

Diameter  at  base 

„  aurfaee    

top    

There  are  uaed  in  ita  conatruotion  l.Si0,000  brieka  ol 
first  quality,  weighing  1211b.  per  cub.  ft,  the  brick- 
work is3i  bricks  at  the  bottom,  and  1^  at  top.  The 
peculiar  construction  ia  that  ol  a  double  cone,  the  in- 
ternal flue  ia20Uf thigh,  and  ia  perfectly  vertical.— 
£.  N. 

1.1721  )—GRrNDING.— In  anawerlng  the  Inquiry  ol 
"  Sergiua,"  I  ahould  aay  that  4  buah.  per  hour,  more  or 
leaa,  waa  a  fair  average  for  a  4ft  atone  running  120 
revolutiona  per  minute  ;  but  SOU  revolntiona  for  a  pair 
ol  3ft.  4in.  aeema  to  me  too  faat.  Templeton  gives 
150  aa  speed  for  «ln.  atone,dlvidlng«  00  by  the  diameter 
in  inches ;  but  it  Is  a  bone  of  contention  wiib  millers 
as  to  how  much  a  stone  ought  to  do,  even  with  plenty 
of  power;  some  not  liking  to  do  more  than  3  Duah., 
others  will  advocate  5,  much  depending  on  the  atone 
ni  d  the  dryness  of  wheat :  and  I  staonld  not  be  sur- 
jirlsed  if  my  letter  gives  rlae  to  more  controversy  than 
the  balancing  business,  of  which  so  much  dlAerence  ot 
opinion  exists— solely,  I  believe,  beeause  a  stone  that 
is  in  standing  balance  Is  generally  In  runnlns[  balance, 
or  ao  near  to  it  as  not  to  be  felt  when  there  ia  a  mode- 
rate amount  ol  feed  under ;  and  1  balleve  there  are 
millers  who  would  boaat  n  life  ot  experlenee  without 
knowing  their  atones  were  out  ol  a  running  balance, 
simply  because  they  never  run  them  empty  to  try.  I 
have  2  pairs  ol  3ft.  lOln.  which  vrill  do  4  bush,  per  hour 
welL  I  have  also  a  pair  of  41t.  «ln.  which  will  do  10 
buah.  per  hour  well,  and  work  well,  but  they  have  SJin. 
draft  Theae  aaid  41 1  6in.  bad  formerly  2in.  draft,  and 
1  underatand  they  would  only  do  4  buah.  per  hour ;  the 
alteration  waa  made  by  running  all  the  furrows  Into 
the  master  furrow ;  thtia  making  a  aecond  furrow  of 
the  maaler  fnrrow.  There  la  a  pair  ol  4ft  4iu.  laying 
beside  them,  both  driven  by  wind,  running  tbe  same 
speed ;  but  they  will  not  do  ao  much  by  about  3  busb. 
per  hour,  although  they  had  tbe  aame  alteration  made 
in  the  draft  and  furrowa  at  about  tbe  aame  time— aay 
40  yeara  ago.  Now  1  have  seen  theae  two  paira  of 
stones  do  nearly  a  load  of  wheat  in  3  hours.  We  find 
no  dlsadvantaiic  from  tbe  extreme  draft,  but  dare  not 
carry  much  furrow.— One  Eve. 

[372.1.] -QliAZE  FOR  POTTKRY.-lOO  parts  while 
lea<l,  'JU  do.  flint,  40  do.  flint,  5  do.  whiting.  This  glaze 
Is  colourless ;  to  make  it  a  brown  gisiuudd  18  parts  of 
oxide  of  manganese  and  18  parts  mora  white  lead ;  to 
nisko  a  blue  glaze,  substitnle  for  manganese  9  parts  of 
oxide  of  cobalt  Sh«ll  be  happy  to  alford  "X.  N."  any 
information  he  may  require  upon  thla  subject— R. 

nt733.]-GLAZE  FOB  POTTKRY.-Contult  speci- 
fication ot  FaMnt  3^57,  SOtb  October,  1867,  at  your 
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public  trae  llbrarr,  wUoh   i  think  majr  give 
the  iBformatloD  you  require.— A.  Tolbadren. 

Ca72S.}-VCX.CA17ISlNG  RUBBKB.- The  robber 
rtmAj  mixed  witb  ralphnr  for  vnl«nlaiD(r.  vufy  ba  ob- 
tained fromC.  H*eiolosh  and  Co.,  Cuabrldge-atreet, 
Maoelieeter,  and  Ixmdon,  or  David  Uoeeley,  Manchester 
Tb«  price  will  depend  nn  llie  proportion  ol  sulphar. 
requlmd,  which  Tariea  tor  each  ipeeial  porpoae,  per- 
k«v*  2*.  6d.  or  3«.  per  lb.,  in  quantitiee.  Toe  moold* 
aboold  be  pore  tin  or  pla«ler  of  Parti.  Iron  eomblnei 
with  the  ralphnr,  ann  deatrovt  the  nature  of  the  nb- 
b«r.  Any  ateain  Usht  ehamoer  may  be  need  tor  rul- 
eanlafais  in  (which  will  atand  the  preatare)  Informa- 
tion rMpecttng  the  time  rcqnlred,  and  the  presanre, 
auiy  be  obtained  from  the  peraona  who  aapply.the  rub- 
ker,  or  yon  miKht  try  a  preaaure  of  SO  or  5Slb.  on  the 
In.  tor  S  or  4  hoara.  When  yon  get  it  exactly  aa  yon 
wsBt  It,  adhere  atrletly  to  the  aame  time  and  preaaure, 
1*  die  alighteat  varution  altera  the  nature  of  the 
nbber.— A  Dentist. 

[37S5.]— OILED  PArEE.— Hauael,  of  Kenatadt.  re- 
eoromenda  petroleum  applied  to  writingr  or  drawing 
paper,  and  properly  dried  by  bloltine  paper.— A. 
TOLBAIKES. 

13730.]- PAPER  COLLARS  AITO  CUFFS.— A  neat 
machine  for  the  maoufaetore  of  oollara,  enSa,  and  other 
•Ttlclea  of  dreaa  made  of  paper  and  cloth  eombinpd, 
wai  patented  by  Mr.  Beojsmtn  Browne,  in  1i)68.  The 
siaterial  la  flrat  operated  upon  to  repreaent  atitehlng, 
ercaaed  for  folding,  the  button  holea  punched,  and  the 
enda  out  off  to  the  deaired  ahape ;  the  article  i*  then 
dlacbarged  from  the  machine,  and  another  teed  of 
paper  aupplled  and  operatcl  upon  aa  before,  and  ao 
on  In  auceesalon.  Finally  the  article  la  paaaed  by  an 
endlea*  belt  between  rollere  for  aniahlni;  it  (Tide 
■peclfleatlon,  aj>.,18<S,  16th  Much,  No.  1040).— A. 
TOLBAnKK. 

P733.J-COTTON  8Pi:TXraQ.-0r.  A.  Ha1aae,"Die 
Tlehntk  der  BanmwoHsplnnerel,"  Stattiart  and  Aon- 
bnrK,  1857 :  J.  D.  Flacher,  "  Dlrpraktiaone  Baomwoll- 
spinner,"  Leipale,  US5;  C.  H.  Schmidt.  "Lehrbneh 
der  Splnnerelmecbanik,"  Leipxig,  1857 :  K.  Karmaraeh, 
"  Handbneh  der  raech.  Teehnologle. "  Hannorer,  1858 : 
Bd.  &  loot— IIOS— Snpplement  in  Prechtl'a  Tichnolo- 
Klaeher  Eneyelopadle,  (Karmaraoh),  Stuttgart,  1857. 
The  abore  booka  may  be  had  la  London.  Trubner 
and  Co.,  Pateraoster-row.  BrnnoNlcBa, "  Die  Baum- 
wollan  Spionerel  in  all  Ihren  Theilen "  Volgt  In 
Weimar;  Dr.  E.  Hartzie  in  Dreaden  Verauche  uber 
den  Era'tbedarf  der  Moachinisn  In  der  Flacha  ond 
Wergaplnnerei :  Sctaweiz.  I'olyt.  Zulachrlft  Vol. 
XI7,  Heft  5.  Sute  138.— A.  Tolhaubki. 
••  [S73».)— CHLORIDE  OF  TIN.— Three  ehlorldea  of 
tin  are  known,  cnrrcaponding  to  the  oxtdei,  namely 
SnCli,  8nCt<.  and  8nCl4.  See  Watu'a  "Diet,  of 
Chem.."  vol  S.  page  Sno.— A.  Solb acsek. 

r»73».l— CHLORIDE  OF  TIN.— If  thia  qneriat  will 
aak  at  a  maaataclnrint;  chemlat'a  tor  protoeUoridt  of 
tin,  be  wUl  moat  likely  j;ct  what  he  lequlrea.— A.  T. 

S?4l.]— TURBINE— In  answer  to  "  M.R.C.S.."  If  be 
write  to  me  I  will  try  to  aaalat  him  to  aee  a 
turbine,  as  there  are  ibrea  in  my  nelKhl>ottrhood.— 
JoDH  Wild.  Shnttleworth,  near  Bury,  Lancaahlre. 

[3730.1— SILVBK  COIN— la  a  penny  of  Baldred, 
Kins  of  Kent  (the  laat).  Obr. :  Klo«:'ii  bust  to  right; 
Baldred  Rex.  Rev:  Moueyer'a  name  —  Edelmod 
Moneta,  amall  croaa,  7  rays  laanlng  (aearee).  Should 
be  glad  to  commnnleAto  with  "Beginner. "--J.  U.  D., 
Btrettoo-on-Dnna'nore,  Rugby. 

[.3751.}  — ASCARIDE8.  —  A  great  auflerer  from 
aacaridea  ahonid  take  30  dropa  of  tincture  of  iron  in 
Infnaion  of  qnaasiit  twice  or  three  times  a  day  for  a 
month,  and  uae  an  Injcnlon  of  common  aalt  dissolved 
tn  water,  bat  not  made  too  atrong,  occasionally.  Thia 
generally  aneeeeda,  bnt  cases  dISer,  and  no  caae  can 
be  aattuactorlly  treated  by  correspondence.  Any 
chemist  can  make  up  the  abovo  prescription.— U.D. 

P753.]-BOTANY.—A"ManualofBotany,"by  Robert 
BentlcT,  Profesaor  to  the  Pharmaceutical  Society,  pub- 
Ilahed  br  Mr.  Chnrebill,  13a.  «d..  Is  the  atandard  work 
■eon  which  the  student*  are  examined,  and  la  deci- 
dedly the  beat.- F.  B .  H. 

[3753.]  —  BOTANY.  —  Use  Bablngton'a  "  HanoAl  of 

Brltiah  Botany,"  or  a  similar  work  by  Johna.    The 

latter  is  more  popular,  and  eaaier  to  work  with,  and 

eoata  about  7s.  I  bellere.— M.  D. 

,'        (37«.]-PAINTraG    AND    DBCORATION.-The 

beet  work  on  hooae  decoration  and  painting  that  I 

bare  seen,  la  by  William  Sutherland,  Maneheater; 

obtainable    from     Simpkio,     Manhall,     and     Co., 

,     Stationers'  Hall-eonrt :  Abel  Hey  wood  ud  Son,  6t 

I     and  58,  Oldham-atieet,  Manchester.— Paoiteb. 

[3768.]— THEINE.- 1  perfectly  succeeded  In  the 
laolatlon  ef  thelne  by  operating  on  21b.  of  the  beat 
green  tea  as  followa :— 2gal.  of  distilled  water,  where 
nought  to  the  boiling  point  in  aitillof  4gaL  capacity ; 
I  now  ahoot  in  the  tm,  stir  np  for  an  Inalant,  qnlckly 
lata  the  head  on,  connect  It  to  a  worm  condenaer,  and 
ebnllltlon  commences.  By  the  above  arrangement  of 
apparatus  yon  will  observe  I  was  able  toeollaet,pre- 
viou  to  the  Isolation  of  the  thelae,  another  highly 
important  eompound  of  tea— via.,  the  eaaential  oil. 
Note  also,  by  having  the  water  at  a  boll  I  avoided  the 
riak  of  eharrlng  the  leavea,  which  donbtleaa  would 
have  oceorred  if  the  still  had  been  placed  over  tbe 
lire  with  cold  water  along  with  the  tea.  I  kept  it 
gently  boiling  for  two  hours.  About  lipt  of  water 
passed  over  loaded  with  the  oil  On  agtuting  thia 
water  with  ether,  decanting  and  evaporating  the 
ether,  I  obtained  the  oil  In  a  aeparate  form.  This  oil 
Appeared  to  me  to  he  a  p')werfnl  intoxioant,  for  on  my 
warming  It  and  ^applying  my  nose,  it  had  an  eOeet 
■Imilar  to  smelling  bydroeyanlo  acid  of  high  per 
nentage.  I  now  aet  to  work  for  tbe  thelne  emptying 
the  eontenta  of  the  atill  on  to  a  brown  calico  airalner 
■nspendod  from  aplkes  on  a  frame  furnished  with  four 
legs,  allowing  the  filtrate  to  run  Into  a  large  tin  veaael. 
I  now  pour  2gal.  more  of  diatllled  water  into  the  atill, 
which  I  plaee  over  the  Are ;  I  eolleot  tbe  leavea  oil  the 
strainer  Into  a  diah,  and  anbmlt  tbem  by  portions  to 
powerful  preaauTB  In  a  tinolure  preaa.  allowing  tbe 
expreaaed  liqnid  to  fiow  on  to  the  atralner.  The  hard 
cakes  of  leavea  from  the  preaa  I  knock  and  break  iuto 
pieces,  crnmbling  thi-m  Into  a  loose  heap  The  water 
la  the  still  is  now  boilln;;,  the  leaves  are  shot  in  again 


and  stirred;  not  the  head  this  tim?.  bnta  lid  is  put 
on.  It  Is  now  left  for  two  honra  In  briak  ebullition, 
then  atrained  and  express<."i  aa  before.  A  bollin!^ 
solution  of  aobaoetate  of  lend  facetate  of  lead  5  parts, 
litharge  H  parta,  disillled  water  16  to  20  paru. 
boiled  for  half  an  hour)  la  poured  in  Just  as  it  is 
(without  filtering)  till  it  ceases  to  occasion  any  pre- 
cipitate. I  allowed  it  to  stand  nil  night  to  settle. 
Early  on  tbe  following  morning  I  drew  off  with  a 
srphon  as  much  of  theeiear  supernatant  fluid  ail  could ; 
the  precipitate  I  anbmit  to  pressure.  I  avoided  tbe 
disagreeable  process  of  sulphuretted  hydrogen  by 
the  substitution  of  oxalic  acid.  The  excess  of  lead 
was  then  thrown  down  as  an  insoluble  oxallde.  I 
added  a  little  ammonia  to  take  up  the  free  acid,  drew 
oS  the  clear  liquid,  boiled  It  doam  to  Sots,  or  so, 
poured  it  into  a  igal.  bottle,  then  allowed  it  to  get 
cold  (what  beautiful  crystals  fill  tbe  liquid  aa  it  cools  I) ; 
when  cold  I  adHod  About  4  fluid  oz  of  chloroform  to 
tbe  contents  of  the  bottle,  and  after  brisklv  agi- 
tating them  for  S  or  0  minutes  I  lot  them  aettle ;  the 
chloroform  quickly  fell  to  the  bottom  oolonrleas  and 
clear,  whilst  every  crystal  had  vanished  out  of  the 
liquid.  The  chioroformio  aolutlon  of  thelne  waa  then 
taken  np  by  a  glass  tube,  drawn  out  to  a  capillary 
point,  and  dtaoharged  into  a  flaak.  Tbe  ehlorotorm 
waa  then  distilled  off  by  a  water  bsth  into  a  Llebig's 
condenser,  and  on  detaching  the  flask  from  the  con- 
denser I  found  tbe  thelne  left  dry  and  white.  It  gave 
me  entire  satisfaction  In  the  shape  of  a  good  sample 
of  thelne.  I  should  be  pleased  to  be  eqnolly  sue- 
eessftil  with  digltallae.  Surely  one  of  my  brother 
readers  has  attempted  dlgitaltne  with  as  happy  a 
result  IS  mine  as  regards  to  thelne.  If  there  is  such 
a  one  among  our  many,  may  I  beg  of  him  to  explain 
the  way  he  proceeded  ?—Phar>iareiitical  Student. 

[3763.]— CAFFEINE  OR  THEINE.— The  general 
method  adopted  In  tbe  preparation  from  tea  or  coffee 
Is  by  pouring  on  these  boiling  water,  and  mixing  the 
infusion  with  subncetate  of  lead  to  precipitate  tbe 
taonln.  Plllgot  adds  subacetate  of  lead  Inexoess, 
then  am  monis.  Tbe  mixture  is  boiled  for  some  time, 
tbe  leod-preclpltote  carefully  washed  on  a  filter  with 
boiling  water,  tbe  filtrato  freed  from  excess  of  lead 
by  sulphuretted  hydrogen,  and  after  a  second  filtra- 
tion, evaparaled  at  a  gentle  heat  Oneoollng,  It  yields 
an  abundant  crystallisation  of  nearly  pure  thelne,  and 
an  additional  quantity  may  be  obtained  by  concen- 
trating the  mother  liquid,  and  leaving  it  to  crystallise. 
Caffeine  being  volatile,  it  may  also  t>e  prepared  by  sub- 
limation, gradually  heating  waste  useless  tea  In  a 
snbllmatlon  apparatus.  Part  nf  thb  sublimate  1<  qulto 
pure ;  the  rest  may  be  purlHed  by  recrystalllsatlou 
from  water.  For  further  detnlU  rUe  "  Watts's  Diet  of 
Chemistry,"  from  which  the  above  has  been  extracted. 
—A.  Tolhacbsn. 

r3768].-POISONING  BY  CANTHARIDES.— The 
elfeets  of  cantharides  are  only  transient,  and  the 
reenlt*  attributed  to  It  by  the  querist  cau  only  exist 
in  his  Imagination.— M.D. 

13778.)— LIGHTHOUSKS.-Tho  qneriat  will  find  In 
"  Hervellle'a  de  laSciPOce,  par  L.  FIgulcr"  all  the 
particulars  he  may  d'  aire  ;  every  numbcrof  that  work 
can  be  had  aepamtely  ;  llghtbouaes  occupy,  I  believe, 
5  or  6  numbers— Bkr:<abd!N. 

[3782.]— BOILER— I  do  not  know  ranch  about  small 
boilers,  further  than  their  requiring  ranch  bigger  fire- 
boxes, in  proportion ,  than  laree  ones,  on  account  of  the 
dincnlty  of  keeping  a  small  Are  alight.  For  auch  a 
boiler  as  *  Hydraullcan  "  Sgurea,  posaibly  a  well  ar- 
ranged gas  fire'wonid  do  I  abould.  for  a  coal  fire,  put 
about  14in.  aquare  of  fire  bars,  then  slope  the  walls  of 
fire-box  outwarda  at  about  30^  away  from  the  perpen- 
dicular for,  aay,  81n.,  and  then  contract  the  walla  again 
at  about  45°,  till  your  pot  will  Just  fit  on.  It  is  of  an 
awkward  shape  to  make  a  flue  round  to  water  level, 
and  I  should  say  seven  2'  tubes  would  bo  better  than 
one.  Tbe  brick  work  mi^ht  be  gradunlly  altered  from 
square  at  bottom  to  ronnd  at  top  ;  and  the  reason  for 
tbe  form  I  suggest,  is  to  get  a  great  surface  for 
radiating  heat,  besides  what  Is  conveyed  up  the  tubes. 
I  should  put  the  dead  plate  on  a  higher  level  than  the 
fire  bars,  even  If  It  has  to  be  mode  moveable  tOr  raking 
out  tbe  fire.  Somebody  who  knows  better  than  I. 
will,  perhaps,  give  yon  a  hint.  I  was  very  sueceaaful 
with  a  cylinder  boiler  only  4ft.  long,  by  2ft.  diameter, 
which  drove  an  engine  4|  diameter,  and  8"  atroke, 
for  montha,  and  the  man  In  charge  aald  he  alwaya  had 
steam,  and  the  fire-door  generally  open:  otoonrBeonly 
doing  light  work.— J.  K.  P. 

r3794.]-POLIsniKGSTEEL.-TO"CYLINDER." 
—Use  your  "  red  aiuS  "  on  a  bell  metal  polisher,  which 
can  bo  had  at  any  watchmaker's  tool  shop,  and  yon 
will  get  the  black  polish  yon  so  much  admire.  The 
scratches  are  caused  by  dust  getting  into  the  polishing 
stuff.  The  pivol  "  Cylinder "  has  marked  A  is  a 
straight  pivot,  with  the  shoulder  turned  away  after  it 
is  mode.  B  Is  a  cone  pivot,  which  is  proper  tor  a 
balanoe  staff.  The  other  is  only  an  attempt.  A  cone 
pivot  la  made  br  first  turning  down  nearly  to  alte, 
and  then  polisbea  with  a  polisher,  the  shape  made  of 
a  stick  of  straight  steel  wire.  That  part  held  in  the 
hand  abould  be  draw-filed,  to  prevent  allpplng  in  the 
finger*,  and  tbe  other  end  filed  the  shape  of  a  eroaaing 
file,  to  suit  any  shape,  and  give  It  a  alight  rotary 
motion  baekwarda  and  forwatda,  aa  well  a*  tbe  longi- 
tudinal motion.  Thia  will  prevent  ring*  forming. 
When  finished,  turn  a  groove  cioae  to  the  pivot,  to 
prevent  the  oil  running  np  the  ataff,  away  nom  the 
pivot.— Viator.— P.8.— There  are  several  other  wateh- 
moklog  queatlona  aaked  thia  week ;  but  tbe  anUect 
only  lutereata  the  individuals.  I  never  yet  heard  of  an 
amateur  wstohmaker. 

t38(H.]— WATCH  CLEANING.^;.  D.  Morgan  will 
require  for  watch  cleaning,  a  pair  of  tweezers,  plyers, 
cntters,  a  screw-driver,  and  a  brush.  I  myseli  (an 
amateur;  got  my  tools  and  part  informatioo  from  the 
Watch  Tool  Worehonae,  (8.  Panenberg's,  of  Leeds) ; 
but  perfection  will  come  by  practice.— N.  T. 

[S817.]-8TEAMING  WOOD.— The  apparatus  for 
steaming  wood  conaUte  of  a  wooden  chest,  large  enough 
tJ  cootaVn  the  work.  This  Is  connected  with  a  covered 
boUeror  copper,  in  which  the  steam  Is  generated. 
"  W.  B."  dnc»  not  atate  for  what  puri^nsu  he  renulrea  the 
atuff  ateamcd,  or  the  size  of  the  same,  ^o  that  tils  qnery 
couuot  be  auswerod  sati:'factor:ly.  Large  stuff  require* 


more  steam  than  thin  stuff.  An  inch  oak  board  will 
take  about  twenty  minutes,  and  sets  In  two  or  three 
hours.  In  forming  moulds  for  tbe  hot  timber  to  be 
shaped  to,  care  should  be  taken  to  give  a  sharper  curve 
than  wanted,  to  allow  for  a  alight  reaction.- Boat 

BCILDEB. 

[3821.]— WHEEL  CUTTING.— In  reply  to  J.  K., 
England,  tbe  teeth  I  cut  were  not  wheel  teeth,  bnt 
floau  similar  to  cabinet-float*,  about  lOln.  and  IXin. 
long,  for  roughing  the  metal  off  the  tubes  that  gun 
barrel*  are  mode  of.  Tbe  side  view  of  them  show* 
them  to  be  like  pit-saw-teeth,  and  skewed  on  tbe 
face  of  the  inatmment  like  the  iron  of  a  sken-  rebate 
plane.  I  merely  wished  to  point  out  that  the  difficulty 
of  having  change  wheel  of  steel  did  not  lie  so  much 
In  the  expense  of  merely  catting  tbe  teeth,  a*  in  obtslo- 
infc  the  stuff  to  moke  large  wheels  of  .—J.  K.  P. 

r.1822.]— FORCE  PUMP.-U  seems  to  me  that 
"  (iuemaey  Amatonr "  I*  aufflolently  exigeant  in 
wanting  a  drawing  firat  made  exactly  to  his  require- 
ment*, and  then  to  expect  the  Editor  of  the  EHOLisn 
Mbchanio  to  go  to  the  expense  of  having  it  cut  and 
printed;  portlenlarly  as  he  does  not  seem  apt  at 
making  an  ordinary  working  drawing  out  And  yet 
he  oan  give  a  description  of  the  action  of  a  chuck  thai 
bepia*{never  aeen.  I  hope  he  will  not  think  I  am  pour- 
ing tbe  rial  of  my  wrato  on  him  for  the  abuse  I  have 
received  from  an  amateur  in  another  of  the  Channel 
Islands.  I  think  the  best  way  of  supplying  a  small 
boiler  Is  to  have  a  hand  pump  that  will  throw  at  least 
holt  a  oubie  Inch  of  water  at  a  stroke ;  and  to  supply 
the  boiler  that  wav,  where  yon  see  by  the  water  gauge 
that  it  wants  it  Small  pnmps  are  extremely  trouble- 
some :  at  leaat,  I  have  found  tbem  'ao,  aa  you  have  to 
atop  the  engine  directly  the  pump  ceases  to  act— vlt., 
about  once  every  half  minute  or  so.  You  can  pat  a 
dummy,  tor  the  soke  of  appearance,  to  yonr  modeL— 
J.  K.  F. 

[3823.]— SLOT  CUTTING.— Here  Is  another  Instance 
of  amateurs  not  understanding  a  drawing,  even 
with  a  deacription.  The  tool  figured  was  meant  to  be 
put  In  a  drill  chuck  or  ela;  in  a  driller  like  mine, 
figured  Nov.  12th,  laat  year,  and  either  it  or  the  work 
travelled  baekwarda  and  forwarda  between  two  atopa 
to  regulate  length  of  slot,  and  ted  inwards  for  metal 

|1 
about  — in.  or  les*  daring  eion  trip.    1"  In  5  minute* 

loa 
I*  not  bad  work  for  a  }  drill  to  do,  but  I  do  not  think 
the  twist  form  'of  tool  would  keep  on  long  at  that 
speed.  Mine  waa  meant  for  vooa,  and  ahown  with 
edges  too  keen  for  ordinary  metal.  I  cannot  give  any 
time  to  this  8ub]eot  Just  now.— J.  K.  P. 

[8833.J-FBOM  "  BOAT  BUILDER."— J.  P.  O'Brien 
does  not  say  whether  be  wants  a  drawing  of  the  whole 
euioe,  or  any  particular  part*.  It  tbe  former,  at  lln.  to 
tbe  foot  scale,  it  Would  be  too  large  for  our  HBCBAaic. 
but  If  be  will  publleh  his  address  I  will  post  It  to  him. 
—Boat  Buildeb. 

r:i83S.]-CDEANING  COINS. -I  find  the  following 
elTecCnally  clean  old  coins  so  as  to  read  tbe  inscrip- 
tion. First  lay  them  In  vinegar,  and  then  rub  them 
with  silversand  and  water.— Tom  C.  Hollowat. 

t3S».]-CI<EANI.VGC0INS.-J.  Nosh  will  apoll  hfa 
eolna  it  he  cleana  tbem.  To  decipher  an  obscure 
Inscription  take  a  cast  of  the  coin  with  wax,  and  a 
oopy  of  that  impression  with  plaster  of  Paris.  This 
will  show  the  letters  much  more  clearly  than  the  coin. 
When  a  coin  or  medal  ia  completely  worn  smooth,  it 
they  are  heated  red  hot  say  on  an  iron  bar,  the  origi- 
nal inscription  will  be  generally  quite  easy  to  read, 
although  the  metal  of  the  coin  itself  is  quite  flat.— <j. 
YOKSE. 


KOTES  Aid)  QirZ&IES. 


[383a]-PRlNTER8'  FURNITURE.  — Would  any 
reader  Inform  me  what  plane  they  use  In  making 
printer*'  fumiture,  e*peolally  reglets,  and  how  they 
are  held  while  planing  them  ?— A  Cabpenter. 

[3830.]- TRACING  CLOTH.— Can  any  reader  inform 
me  of  a  means  of  colouring  on  tracing  oloth  (such  as 
used  b;  engineer*  and  architects),  without  injuring 
the  oloth?  Alao,  if  there  ia  any  anbstance  I  could 
mix  with  the  Indian  Ink,  ao  a*  to  make  the  doth  take 
on  tbe  Ink  more  readily  f—TBAOina. 

[3840.]— MUSHErS  STEEL.— WUl  onv  reader  In- 
form me,  through  tbe  medium  of  your  valuable  paper, 
how  to  manage  Uushet's  special  steel,  and  what  shape 
ia  the  beat  for  roughing  tools;  a  small  sketch  will 
oblige.  I  have  tried  it  many  times,  and  I  find  It  too 
soft?- J.  M. 

[3841.)  —  GRINDING  DRUG  SEEDS.— Will  any 
kind  reader  inform  me  of  a  cheap  and  easy  method  of 
grinding  drug  seeds,  fenugreek,  ac,  on  a  small  scale? 
-F.  H.  H. 

[3842.]- STEEL  WIRE.— Would  the  "Harmonious 
Blacksmith  "  kindly  inform  a  musical  mecbonio,  where 
to  get  some  steel  wire  of  different  gauge*,  such  as  is 
used  for  gong*  in  American  clock*,  or  the  gongs  ready 
made  would  suit  as  well  7  Tbe  querist  wlsbe*  to  make 
a  set  of  chimes,  to  be  put  in  a  model  church,  and  bells 
are  too  dear  ?— J.  R.  Y. 

[38t3]— FLY  ROD.— Would  "VIvl*  Sperandum " 
kindly  *ay  how  he  fitted  the  end  lolnt*  on  hi*  fly  rod, 
and  al*o  where  to  get  wood  and  all  other  materials 
suitable  tor  same,  as  I  have  long  been  wishing  to 
make  one.  I  hope  this  will  not  pa*s  hi*  notice,  as  1 
thipk  It  will  interest  more  than  one  of  us.— Reodlab 

A  OR  Af^  ft  I R  E  B 

(3S44J-ENTOMOLOQICAL  QUERY  .— I  would 
feel  much  obliged  to  any  of  your  entomological 
readers,  who  would  describe  tbe  larva  of  Connia  trap*- 
aina;  It  Is  said  to  eat  it*  neighbours  if  placed  In  the 
*ame  box  with  them,  which  I  would  avoid  if  I  knew 
itf-K^  N. 

C»45.]-B0EHM  FLUTE— Can  any  follow  reader 
explain  the  mechanism  of  the  Boehm  flute,  also  what 
are  tbe  ring  boles  on  clarionets  ?— Ahotbeb  Flau- 
tist. 

C3849.)-NICKEL,  OR  GERMAN  SILVER -Can 
u  ly  reader  tell  me  what  Is  the  eotiipoeliloa  of  German 
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•liver,  and  how  It  U  melted  or  cast  7— Amotilek 
Flautist. 

[3S4T.;—HANDKAILrNG.— Could  any  brother  reader 
kindly  tnform  me  which  !■  the  boat  praocieal  work  on 
handralllns  ?— J.  B. 

[381S.]— SKWrNG  MAOHnre  —  ■Will  "Pmetleal 
lIan"KiTemo  n  little  atiUtance?  I  want  to  make  a 
eewlnr  machine,  and  propoee  nalng  a  shuttle,  driven 
In  a  direct  manner  from  a  cam.  What  1  want  to 
Jcnow,  Is  1.  !■  there  any  atand  in  the  motion  of  the  shut- 
tle, nr  is  it  a  oontlnaal  motion,  tame  aa  derived  from  a 
(rank,  and  U  so,  what  is  the  best  form  of  cam  ?  2. 
Best  size  of  shuttle,  and  how  to  make  It?  Are  they 
bent  out  of  sheet  steel  and  braxed,  or  how  ?  .1,  How 
much  is  the  stroke  longer  than  the  shattle  ?  4.  At 
what  time  In  th«  stroke  of  the  needle  should  the  shattle 
start  to  f^  throneh  the  loop  ?— Jacquakd. 

[»».]— STUFFED  CANARY.— Will  some  brother 
reader  Inform  roe  bow  to  clean  a  stuffed  canary  which 
has  got  dirty  by  being  left  without  a  glass  shade!— 

£XCEL8IOR. 

[38M.J-THBRHOHBTBR.— I  hare  got  a  thermo- 
meter, wbieh  by  accident  got  knocked  down,  the  fall 
causing  the  merenry  to  separate  into  several  columns. 
I  have,  by  gently  tapping  It,  eansed  some  of  them  to 
unite,  and  by  applying  neat  and  raising  the  mercury 
to  the  top  of  the  tube,  others  hare  united ;  but  I  am 
afraid  of  breaking  the  tube  by  this  Utter  experiment. 
Will  some  ene  teu  me  how  to  cause  them  to  nnite,  or 
If  I  shall  hare  to  send  it  to  some  oempetent  person, 
how  much  wUl  it  cost  repairing  ?— Toermo. 

C.18J1.]— HARNESS.— I  have  got  a  sadlle  and  bridle, 
that  have  got  very  much  soiled  and  dirty  throagb 
carelessness  and  neglect,  will  auy  of  thB  readers  of  the 
Knglisr  Mechanic  be  ktad  enough  to  tell  me  the 
best  method  of  cleaning  them?— Kqdxbtrian. 

[3S5i]-BRASS  INSTRUMENTS.  — Would  sorao 
brother  reader  Inform  me  bow  bends  of  brass  musical 
instruments  are  made ;  I  have  something  of  the  sort 
to  make  In  xinc,  but  don't  know  very  well  how  to  set 
about  It  7— Clutha. 

[»SS3.]— THE  TELESCOPE.— Is  there  any  subscri- 
ber who  will  favour  me  with  a  reply  to  the  following : 
—In  looking  at  Jupiter  with  a  Sin.  refractor ,  1  found 
the  belts  brought  out  more  distinct  than  with  a  37^ln., 
which  is  in  the  possession  of  a  friend.  The  eye-pieoe 
vsed  on  both  oceaslons  was  a  (In.  Huyghenlan.  My 
reason  tor  asking  is  this ;  the  proportion  of  light- 
grasping  power  between  the  two  instruments  Is  as  9 
IS  to  140A25.  therefore  it  (the  3  75ln.)  should  show  the 
contrast  between  the  brighter  part  o(  Jupiter's  body 
and  Its  belt*  more  apparent,  ana  with  greater  distinct- 
ness doe  to  large  aperture.  On  testing  the  instruments 
the  same  ereniag,  as  to  spherical  abberatlon,  we  found 
the  37Sln.  to  have  been  over-corrtcted.  The  method 
■sed  was  the  one  given  in  Proctor'a  "Half  Hours  with 
the  Telescope."  A  word  to  those  gentlemen  who  are 
possessors  of  telescopes  and  microscopes ;  the  eye- 
piece of  the  microscope  can  be  used  with  the  tele- 
scope, and  is  found  to  have  a  large  field  of  rtew,  and 
necessarily  to  have  a  small  amplineatlon.  1  hare  used 
the  two  eye-pieces  of  my  microscope  with  the  tele- 
scope ;  they  had  a  Held  of  1°  SCC  and2°  15' 7— William 
Bagulet. 

[Sa-M.]— SCBIBBLI3TQ  LONG  FLEECE  WOOL.— 
Can  any  brother  reader  inform  me,  what  kind  of 
scribbler  is  best  adapted  for  scribbling  long  fleece 
wool,  without  oil  on  the  wool,  as  it  is  U^>leto  lap 
round  the  cylinder  7— Kddt. 

[.•iSSS.]- PIANO  FELT.— Would  some  kind  reader 
inform  me  how  piano  hammer  and  damper  felt  is 
made,  or  if  I  could  see  it  made  in  England  7- Ti.h 
Bobbin. 

[.385«.]-J.  A.  LETS  TRICTCLE-What  would  a 
good  strong,  but  light  tricycle,  made  for  two,  on  Mr. 
Ley's  (or  any  other)  principle  suitable  to  go  a  long 
distance,  with  wheels  of  about  4ft.  CIn.  cost,  speed 
being  a  great  consideration.  At  the  same  time,  per- 
haps, "  6.  A.  L."  or  some  other  kind  brother,  would 
inform  me  what  speed  con]d4>e  obtained  with  one  hav- 
ing such  wheels,  if  worked  by  eraake  and  levers  I— 
W.  B. 

[38S7.}-PIcnJRE  MOUNT.-I  wish  to  know  how 
to  cut  8  plolure  mount,  any  shape,  and  also  how  to 
gild  it,  and  the  tools  niqolred.  If  one  of  your  sub- 
scribers would  kindly  inform  me  how  to  do  so,  he  will 
gr:atly  oblige.— Poor  Jack. 

(3358.]- HOLE  IN  EARTHENWARE  JAR,— How 
ca  I  I  drill  a  hole  lln.  diam.  in  the  bottom  of  an 
earthenware  Jar— an  ordinary  large  brown  pickle  Jar? 

— H    JogEPH. 

pciOl-FLORENTINE  BR0N7E.  —  What  is  the 
met  i'>d  of  bronzing  some  ornamental  pieces  of  brasa 
wore  a  copper  colour,  1  think  the  ga^litters  call  it 
I'lor  •ntine  bronze  ?—H.  JosKPii. 

LJsbO.]— COPPER  COIN.— Can  yon,  or  any  of   your 


readers.  Inform  me  what  the  copper  coin  la,  a  sketch 
(hall  size)  of  which  I  enclose  7— F.  J. 

(:i»ril.]— SIZE  OF  NOZZLES.— If  any  of  yourreaders 
can  give  rules  or  formulie  lor  Hudlng  size  of  nozzles 
(plfu-cd  one  within  the  other)  to  produce  a  given  pres- 
sure outside  of  a  vacuum  within  the  outer  nozzles,  and 
nVc  versa ;  also,  any  others  that  may  be  useful,  they 
will  much  oblige.— Carl  J.  II.  Cotthkson. 

[»y..'.]- ELECTRIC  CLOCKS.-I  noticed  sometime 
i*ince,  a  query  from  a  correspondent  about  coustruc- 
ilou  of  electric  clocks,  which  1  bellero  has  not  been 


aniwi-red.    I  should  very  much  like  to  see  it  answered 
as,  also  I  have  no  doubt,  would  many  others  7- Carl 

J.    II.    COTTIIESON. 

[3S63.I— PA8TILIES.— Will  any  reader  give  me  a 
recipe  for  making  pastilles  for  burning  in  a  sick  cham- 
ber ?  -W.  K.  C. 

r38(M.)— EXTRACT  OF  DANDELION. -Would  any 
kind  reader  tell  me  how  to  make  extract  of  dande- 
lion, same  as  sold  by  dmgglsts?— A  Poor  Black- 
smith. 

[3863.7-L  ABEL  MATRIX  MAKING,— Conid  any  of 
your  readers  inform  me  how  the  gun  metal  matrix, 
aa  nnderucatli  die  of  an  embossing  press  la  made  for 
•tamping  up  brass  or  paper  lables.  I  hare  the  steel 
dies  by  me  7— W.  H. 

[38M.]— "LATHE  AND  ITS  USES."- Would  any 
reader  tell  an  amateur  the  dimensions  of  universal 
cutter.  Vol.  V.,  page  3nz,  Fig.  25«,  and  if  the  cutter- 
spindle  works  on  steel  bushes  ?— (i.  Flackdeh. 

[S867.}-LATHB  DIVIDIXO  PLATE.— A  descrip- 
tion of  a  dtrlding  or  counting  index,  to  prevent 
errors  In  using  the  diridlog  plate,  is  earnestly  re- 
quested.—R. 

t386a]-WATERPROOFINO  CLOTH.— If  lome  of 
rour  numerous  oerrespondents  will  gire  me  directions 
bow  to  make  cloth  waterproof,  I  shall  esteem  It  a 
faronr?— A.  S.  A. 

[38«e.]— WEIGHT  OF  WATER  -Being  a  country 
mau,  and  llrlng  Ir  the  country,  I  am  obliged  to  recourse 
to  a  well  for  domestic  supply,  and  I  have  been  often 
surprised  to  see  such  a  vast  differrnce  in  the  weight  of 
a  bucket  of  water  at  the  bottom  of  the  well,  which  is 
90ft.  deep,  to  what  It  Is  atthe  top;  would  some  of  your 
talented  correspondents  explain  this,  and  gire  me  a 
simple  rule  to  work  It  out?— Countrtman. 

rSS7i.]-SPRINGS  AND  AXLES  FOR  WAGG0IT8. 
— Would  some  of  your  numeroas  correspondents  kindly 
give  me  a  simple  rule  for  finding  the  size  of  waggon 
axle  bearings,  to  carry  various  weights  ;  aluo  the  size 
of  springs  to  carry  various  weights  ?— Codntrt  Car- 
penter. 

[.3371.]— THROTTLE  VALVE.— Would  any  brother 
reader  kindly  give  me  illuitmtions  and  particulars  of 
a  throttle  valve  for  an  engine  1  h.p. ;  the  engine  I  have 
fitted  up  myself  7— Grocer. 

[38730-rACHT  BUILDIN(J— Will  "  Boat Bnllder" 
kindly  fulfil  his  promise,  and  give  dimensions  and 
kind  of  wood  for  the  following  parts  of  a  9  ton  yacht, 
to  be  fast,  but  at  the  same  time  safe  7  Keel,  stem,  and 
stern-post,  timbers  and  planking.  Does  ho  approve  of 
the  deep  and  narrow  ferm,  dcpeedtug  on  ballast  for 
stability,  or  the  broad  beams  and  plenty  of  bearing. 
A  few  sections  like  what  were  given  for  canoes,  would 
greatly  assist,  as  I  am  totally  IgROrautof  (he  subgeot  7 
—Steersman. 

[387a]-BOOKBINDERS'  GLUE.— Would  anr  of 
the  correspondents  of  your  excellent  journal,  kindly 
tell  me  the  kind  of  glue  used  by  bookbinders  ;  If  It  is 
the  some  asjnlnors'  use,  and  where  I  could  get  a  cheap 
book  on  bookbinding,  giving  price,  stationer,  &c.  I— 
Aristotle. 

[3874.]— CONSTELLATION.  — Would  any  of  the 
astronomical  correspondents  tell  me  the  name  of  the 
cluster  shown  in  the  sketch  ;  It  has  lately  disappeared 
In  the  west,  but  doubtless  all  the  astronomertf  of  this 


paper  know  it ;  also,  will  any  of  them  give  me  a 
sketch  of  the  Pleiades,  as  I  could  not  see  them  in  the 
spot  indicated  In  "  F.R.A.S.'s"  map  ?— Aristotle 

[3«7i.]-BLEACIIING  POWDER.— I  should  esteem 
it  a  favour  If  some  of  your  correspondents  would 
inform  me  the  method  of  making  the  commercial 
"  bleaching  powder,"  on  a  large  scale  7— Gbatus. 

[387».]— TOOLS  FOE  TURNING  PIVOTS,  Ac- 
I  shall  be  very  much  obliged  if  some  of  our  friends 
will  be  kind  enough  to  ex^jlaln  and  de.4cribe  the  latest 
modem  tools  for  turning  pivots,  cylinders,  Ac,  and 
the  probable  cost?— Watch  Jobuer  op  an  Old 
Stamp. 

r38;7]-RK-TINNING  CAST  IRON  HOLLOW 
WAKE. — Will  any  brother  reader  be  good  enough  to 
Inform  me  how  to  re-tin  c&st  iron  pans.  &c.,  and  say 
what  logredienta  are  used  ? — One  in  a  Fix. 

r!«i7S.]-DAILY  TEN  O'CLOCK  TIME  SIGNAL. 
— Will  any  reader  who  understands  (he  working  of 
the  telegraph  svstem  kindly  explain  how  the  dailv 
10  o'clock  time  signal,  which  is  sent  through  all  tele- 
graph offices,  is  given  7  Are  all  the  wires  at  this 
time  in  connection  with  the  clock  at  Greenwich,  or  ia 
the  signal  left  to  the  tender  mercies  of  telegraph 
Clerks  7  Does  the  movement  of  the  needle  take  place 
when  the  Greenwich  clock  is  at  the  stroke  of  ten  I— 
Investioatoh. 

[3879.] -GINGER  BEER.— Wonid  some  one  oblige 
me  by  giving  a  recipe  for  making  ginger  beer  and 
gingerade  ?— A.  B.  C. 

[3S80.]-VENEERINO.— Will  one  of  yonr  eubscrl- 
bers  kindly  Inform  me  how  to  veneer  a  table,  Ac,  and 
the  toole  required  ?— H.  E.  D. 

r38.SI.1-DYKING  AND  COLOURING  GRASS, 
LEAVhS,  Itc— I  want  to  know  tlie  best  way  ot  dye- 
lug  or  colouring  grass,  leaves,  &c.,  so  as  to  giro  them 
a  natural  appearance.  l*erh:tpN  there  is  some  chemi- 
cal, by  steeping  them  in  wklcb,  would  cause  them  to 
retain  their  colour  when  dry  ?  I  have  tried  a  good 
many  ways  without  success  ?— Taxi. 

[:.ls8'.>.]-DfiUULK  MOTIVP.  POWER, -When  two 
motive  power.-,  such  as  a  wutir  wheel  and  a  steam 


engine,  are  iise<l  in  connection  with  each  other  for 
driving  machinery,  do  the  two  motive  powers  com- 
municate their  motion  to  the  same  shaft,  and  If  so, 
by  what  arrangement  is  one  motive  power  prevented 
from  ovormunin;<:  the  other,  when  It*  velocity  may 
exceed  it?  Anr  reader  who  will  reply  to  this,  wlU 
much  oblige  7— ilXQuiRER, 

[.S883.]-0.\VGEN.— Will  any  of  my  brother  readen 
kindly  tell  me  whether  they  have  practically  tried  the 
following,  taken  from  a  first-rate  American  paper,  if 
so,  whether  It  succeeds :  "  Haoganlte  ot  soda  is  alter- 
nately exposed  to  the  action  of  steam  and  atmos- 
pheric air.  Oxygen  is  absorbed  from  the  atmosphere 
and  is  then  discharged  by  the  steam  :  when  tho 
oxygen  is  expelled,  the  steam  is  shut  off,  and  a  cur- 
rent of  air  Is  passed  through  the  pipe,  which  reatone 
to  the  manganlie  of  soda,  the  oxygen  it  had  lost,  and 
it  is  then  in  a  condition  to  be  again  acted  on  by  the 
steam.  The  manganite  yields  14i  |ier  cent,  of  Its  own 
weight  of  oxygen.    What  is  the  manganite  ?— M.  P.  C.8. 

[3<S4.]  -  CANaDA.-WIII  "F.R.G.S."  please  say 
what  he  considers  the  best  work  on  Ontario?  — 
M.  P.  C.  S. 

[3385,]-CANOE.— Would  It  be  possible  to  make 
canoe  In  three  separate  water-tight  compartments,  for 
the  convenience  of  transport  7— G.  B.  D. 

[388fi.]— WATER  ANALYSIS.— Will  Mr,  Davis,  or 
some  other  correspondent,  tell  me  how  to  prepare  the 
standard  solutions  for  testing  water ;  also,  what  qnan 
tlty  of  any  solution  to  use  to  a  given  qnuitlty  of 
water  7  How  to  estimate  the  quantltv  o'  organic 
matter  by  means  of  the  permanganate  of  potash  eola- 
tion.—Aqua. 

[3887,]— SEWAGE.— Oan  any  one  tell  ma  the  name* 
of  any  pamphlets  treating  upon  the  utiUsation  of 
sewage?— £ewir. 

[JSSS.1-ALARUM  FOR  DUTCH  CLOCK.— Will 
any  brother  subscrlher  Inibrm  me  how  to  make  aa 
alarum  to  a  common  Dutch  clock,  not  harinc  a 
strikiag  part  7- Amateur  Horolooist. 

[3889.]— PREPARING  CANVAS.— Can  any  r«Mler 
of  (he  Englihh  Mechanic  gire  me  the  reolpe  for  the 
composition  used  by  artists' colonrmen  to  coat  csavas 
for  Oil  painting?— ANIMAL  Paintbb, 

[3890  ]-TO  PRACTICAL  OPTICIANS —WlU  aona 
fellow  re.ider  kindly  answer  my  request  In  No.  260  of 
the  ExOLisii  Mechanic,  page  661,  Query  2103  7  Sorely 
there  are  plenty  of  practical  opticians,  readers  of 
our  paper,  that  my  question  would  be  no  posiletor 

— L'OUVRIER, 

[3.si»i.]-SLlDE  VALVE.— Could  some  of  my  brotbor 
readers  inform  mo  on  this  subject?  I  bare  the  Idea 
of  a  new  slide  vnive  for  steam  engines,  and  1  want  to 
know  what  Is  the  smallest  size  eaglie  that  I  could 
experiment  npon  for  satisfactory  results  to  be  obtained 
from  It?— Slide  Valve. 

[3892 1-DI.SSOLVING  PLUMBAGO. -Wm  any 
chemical  brother  reader  kindly  Inform  me  of  a  solutiott 
or  solutions  to  dissolve  plumbago,  and  oblige— A 
Sister  Reaper. 

[3,s<i31-PRECIPITATING  GOLD.— Will  any  cer- 
respondont  tell  me  how  I  cinjpreelpltate  gold  trom  its 
solution  in  turpentine  ?— J.  U. 

raxiH.]- IRISH  RING  MONEY. 
— lenclaso  a  drawing  of  an  article 
met  Willi  occa.-iioually  In  Ireland, 
and  known  as  "ring  money."  It 
ia  like  a  link  of  a  golden  chain,  and 
may  have  been  one.  One  In  my 
possession  Is  worth  about  17s.  6d., 
and  U  of  pore  gold  Some  hare 
been  found  as  binary  as  ^Ib.  Can  H. 
W.  Henfrey  give  date?— DAUKOBEN, 

[.3S<),'>.]-CANART.-Can  some  kind  friend  infarm 
m«  by  what  means  I  can  eradicate  parasites  In  a 
canary,  I  hare  tried  a  hallow  pereh,  but  to  no  effect ; 
for  althou'^h  It  destroys  a  great  many,  yet  they  breed 
quite  as  last  In  the  bird.  Is  there  not  some  wash  that 
would  have  the  desired  efl'eet  ?— Pakeas. 

[asW.l-LADDER  PROBLEM.— A  m*B  has  to 
paint  a  opout  2',:ft.  loln.  from  the  grooud.  A  ladder  is 
fixed  21it.  from  the  base  of  the  wall,  and  the  head  o( 
the  man,  when  standing  Sft.  from  the  top  of  it,  is 
exactly  level  with  the  apont.  Find  the  length  of  the 
ladder,  and  the  height  from  the  ground  where  It  rests 
against  the  wall  — IGKORA.VDB. 

[3897.]— NAPOLEON. —Will  any  coin  oolleotor 
Inform  me  whether  a  gold  Napoleon  of  1848,  la  the 
time  of  the  revolution,  is  valnable  and  rare ;  and  if  so, 
of  what  valuB  7—11.  B. 

[.3,«8i_WALKING  STICK  AIR-GUN.  Ac- WUt 
some  of  my  brother  subscribers  kindly  give  me  in* 
structions  for  making  a  walking-stick  alr-gon  7— W. 
Jones. 

[3899,]-TELF.8COPE.— Iwlsh  to  construct  a  tele- 
scope capable  of  distinctly  defining  the  features  of  a 
man  at  the  distance  of  five  miles ;  could  any  one 
answer  the  following  ?  How  many  lenses  shall  I 
require?  The  focal  length  of  each  lens,  and  the  kind? 
I  mean,  whether  convex  or  concave  ?— Waltsb 
Jones. 

r3900.]-ASPHALTE  PASTEBOARD  FOB  ROOF" 
ING— llie  gutter  of  a  return  building  In  my  hons 
being  In  very  bad  repair.  1  am  told  I  must  get  a  new 
cue.  This  in  zinc  will  not  last  long,  and  in  lead  will 
cost  £1  IDs,  Now  this  is  a  heavy  pull  from  the  purse 
o(  a  working  man,  and  tbs  thonghc  struck  me.  wonId 
this  new  n^pbalte  pasteboard  1  have  lately  heard  of,  be 
available  for  the  purpose  7  1  shall  take  It  a  great 
kin'iness  if  some  or  your  readers  can  enlighten  ms  on 
the  point,  and  if  they  would  also  Inform  me  how  It  Is 
to  be  laid  on  ?— A  Dublin  Printer. 

[3901.]- SLATE  CISTERN.— Can  any  subscriber 
inform  me  how  to  prereut  the  slate  of  a  large  cistern 
from  spllttinff.  It  Ts  coming  off  in  great  flakes  from 
the  overlapping  sides?- Salmo  SalaB. 

[.SPOii-RAD  RHEIL- Would  any  brother  inform 
me  through  your  columns,  the  mode  of  restoring  the 
colour  to  rod  rlicii,  of  which  I  have  a  large  quantity, 
which  has  eompieiely  lost  its  colour  7— AJ ax. 

[3»u3. J— GRADUATING  BRASS  CIRCLE.— WonId 
some  one  be  so  kind  ns  to  tell  me  how  I  coold  best 
graduate  a  brass  circle  to  30'  7- ticoRPio. 
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rsaoi.)  -  SLATER'S  SPECULA.->VTiat  kind  of 
RMeoU  are  hiater'a,  for  I  see  that  one  gentlemui  ^aya 
tD«t  be  QOt  a  Sin.  for  15a.  ISd.°;  are  ttiey  flniahed,  or  to 
irluat  itage  mre  they  brought  ?— Scobpio. 

t3»06.J— THE  HOCHELLE  SA.LT  SYSTEM.— Mr. 
Crmy  to>es  1"^)  say*,  that  be  silvered  a  flat  by  the 
KouMUe  salt  ayalem.  I  tried  It  on  some  plecea  of 
class  for  experiment,  bnt  found  that  It  did  not  do  it 
tbe  aame  way  aa  Brownlng'a  at  all.  In  the  Bochelle 
salt  ay«tem,  it  la  allvered  on  the  back,  like  a  looking- 
^la**,  and  ao  there  la  the  double  reflection,  whereas, 
in  Browning's  plan.  It  la  at  the  allrer  yon  look 
directly,  ana  do  not  aee  the  glass  at  all.  Is  the 
■Uvertoff  on  the  back  my  IMilt,  or  that  of  the  system  ? 
— Scoario. 

nML]— SKFAIBIKO  INDIA-BUBBEB  COMBS. 
— Is  there  any  cement  which  will  unite  a  brokea 
Vtmck  India- rnbber  toilet  comb.  The  couipoaltion  of 
wbieb  (heae  comba  are  manufactured,  becomes  Tery 
ttrlttle.  If  there  la  not  a  suitable  cement  known, 
wobU  It  bear-riretUne:  ?— InouiSBa. 

PJ07.1-4UNIVKS8ITT  BXAMINATIONS.-WIU 
any  one  of  your  readers,  who  may  bare  a  calendar  of 
Che  UnlTeFsity  of  Ixtndon  for  1870,  Inform  me  what  are 
special  Latin  and  Boyish  sabjeets  for  the  first  B.A. 
examination  in  ISZI.-OCanthos. 

t390«.]-OLD  COPPKK  COIK.— Thanks  to  Mr.  Hen- 
frey  for  information.  Perhaps  he  will  be  kind 
eiDoogh  to  tell  me  what  this  la,  and  what  It  la  wortb. 
Oblong,  approaohlDfr  to  ovml ;  obreree,  female  bust, 
bead  to  riirht ;  Ineerlption,  AVSTI>'A.  AVGV.  Be- 
Terae  nothing  la  clear,  bnt  there  la  a  rid^e  of  metal 
serosa,  sloping  from  right  to  left ;  weight  abont  {  os. 
— J.  Mabd. 

CSKW.]— COPPEK  COINB.—'WIII  any  reader  Inform 
me  what  the  coin*  are  of  wUoh  I  send  sketches,  and 


t^elT  valae  1  tbey  are  both  copper  and  the  size  of  the 
sketch.— CfSAB. 


AirSWEBS  TO  GO&KESPOinilKTS. 


'.  *  All  oommnnleations  ■honld  be  addressed  to  the 
KoiTOB  of  chi.<  EifODiBFi  XbcbjlHic,  31,  TaTlstoefc- 
street,  Obrent  6<rden,  W.C. 


ANOTHSR  TESTIHONr. 

Sia, — I  enclose  you  a  further  order  for  my  sdrertllcment  ; 
the  reittlt  has  far  exceeded  my  antiapations. 

F.  Waisox. 
Green  M  omt-itreet,  BSeston  Bill,  Iieeds, 
May  U,  1970. 

Tan  folknring  are  initials,  Sec,  of  letters  to  hand  ap  to  Friday 
morning.  May  2u,  aaii  nnaclcnovledged  elsewhere  : — 

Jas.  Beardslcy,  Omicron,  B.  A.  Proctor,  Venu.  Tbos.  W. 

Smith,  J.  K.  T.,  G.  S.  and  G ,  S.  B.  D. ,  J.  M.  P.,  John 

Crowitier.  E.  C.  T.  Selby,  J.  Aahton,  1.  'I'hooias,  Watts 

Brothers,  W.U.  r.,W.  C.E.  A.  C,  E.  Bttbb,  F.H,  M., 

Hermann.     Ye    Dnie     Bodnr,     Inrestigater,     Oeorga 

Banes,    E.    Perry,   J.   W.    Ssafoid.    T.    C.    HoUowbt, 

A  Dentist,  G.  Luff,  &nU-B(Tiitiao,  W.Mather,  O.  8.,  II. 

Cotton.  Economy.  B.  B  ,  H.  T.    Sarory,  H.  de  8.,  d.  C. 

Stnmd.  O.  J.  H.  C,  A.  B.,  The    WeUh  ShsopenL   Forder 

and  Co.,  B  B.,  J.  B.  C,  J.  H.,  W.  Cattell,  Kate   Dougliu, 

Itemania.  F.  H.,   Jonath,  Pitman.  Alpha,  Sable,  Mus., 

Amateur.  E.  UstehIa,  Ginel,  Constant  Subscriber,  }.  S. 

W,  J.   H..  J.  Hardy,    W.   A,  O.  H.  8.,   E.  a.    Shipton, 

Tbos.  Ot>»nor,  F.a.A.8,  Headatnag,    W.  B.,  R.  T.  $.„ 

Wstertigbt.  W.  W.,  J.  W.  T.,  S.  M..  J.  H.  M.,  Eew,  E.  B. 

Fatienee,  Bob.  Haguire,  W.  Cox,  0.  W.,  Capt.  C.  6. 


C.  Letsi. — See  recent  back  nambers. 

IB.  Lett*.— Out  of  print.    Stamps  credited  aa  requested. 

CosrrK-Ticvisess— F.  W.  Brearer,  is  the  Secretary  of  the 

Atirauntical  Society.    Hia  address  is,— Maidenslone  Hill, 

BlaekbMtb,  S.K 
•*  8T«»«Ki»ia.— Tlie  "risings  in  tlie  throat"  of  the  young 

a^  "V  ^*  symptoms  of  nervousness  at  your  approach. 

w  wuh,  ka«e>er,  such  natten  can  only  be  aatisfactoriir 

attendeil  to  by  a  medical  man. 
BDsr.  Maisos —Letter  returned.     At  the  Patent  Office. 

Cannot  ny  the  east. 
T.  J.  (FCoitiioa^We  think  it  woald,  but  eonid  not   say 

certainly  without  aettag  it    Thanks  Ibr  your  kind  efforu 

m  oar  behalf. 

Jausoicc— See  recant  bask  nnmbeis. 

''•in'i?^™'"'-"*"  "*«  »  poblished  to  each  of  the  first 
10  Vols. 

A.  1".— At  the  Gotcrameat  Patent  OSlce,  Southampton- 
buddings.  Chancary-iiuie. 

^^''JZ-—'"'  caonaot  say.  ab  a  rule  we  distrust  quasi- 
meotcal  worts,  which  end  byrocommeniling  some  particular 
medleiae.     We  do  not  know  of  such  a  work  as  jou  require. 

i«  OtlBLe.— Consnlt  a  physician. 
■J2:  ^■^'''O''*'"' — ficad  the  flrst  Article  of  Faith  in  the 
£rayw  Book  and  you  wiU  find  that  '■  Sigma 's  "  viowa  are 
stthoaoi  and  your  own  unorthodox. 


Thk  "Sixpenny  SnleColunin"  is  the  only  place  in  which 

can  appear  queries  sent  by  J.  Blotnlield,  and  .Vqua, 
GosDON  Dot'tir.AS. — Send  the  iarormation  to  ua. 
J.  3.  G. — ScTcral  replies  contnioiug  fbraiulse  for  the  nunn- 
factureof  a  hard  while  metal  appeared  in  a  recent  back 
number. 
L.  De  FaaTAtMsxnae\u.— We  do  nut  know  auy  more  than 
that  it  is  a  French  patent.  qu 

MAuaiCE  AsHToif. — We  do  not  exactly  make  out  whaty  u 
wish  us  to  do.    We  should  think  your  protege's  bestptae 
would  be,  if  he  could  afford  it,  to  become  a  pupil  of  aom 
marine  enpnccr. 
B.  IlALt..— The  numhera  can  be  sent  for  four  stamps. 
I.  W.  (Crayford).— Your  question-i  mil  probubly  be  dealt  with 
by  "  A  Practical  Man  "  as  be  goes  ou.    Sea  his  letter  this 
week. 
W.  B.  B.— Try  benzine. 
Wu.  Tell. — Ko   more  space  for  designs  of  crossbiiva  at 

present. 
J.  CooFsa.— We  should  be  glad  to  receive  the  information 

reapectimr  carpet  looms. 
I.  P.— The  number  is  exceedingly  scarce,  but  the  oler  of  a 
good  price  through  the  "  Sixpenny  Sale  Column  "  might 
procure  you  a  copy. 
A  New  SuescainKa  would  pardon  any  apparent  discour- 
teay  if  he  knew  the  unreasonable  requests  of  many  corre- 
speodents  for  infurmatton,  la  some  cases  many  times  pre- 
viously given. 
BxNJAHiK.— Many  recipes  for  joining  broken  glaaa,  china, 

&c.,  have  been  given  in  back  nuubera. 
Still  a  BalcK,  and  ns  snullcss. 

jAXsa  Shaw  congratulates  the  E?fGLisH  Mrchanio  ou 
taking  up  "  Cotton  SpiDuing,"  as  that  branch  of  industry 
is  one  of  the  bulwarks  of  our  commercial  success. 
Slot  Cutiino.— "M.  R.  C.S,"  says  he  has  much  pleasure 
in  rcportiojc  that  the  tools  indicated  by  "J.  K.  P.  p.  112, 
hare  proved  quite  successful  for  the  purpose  of  slot  cutting, 
and  he  cordially  thanks  "  J.  IL  P."  for  his  advice,  and  other 
kindness. 
B.  G.  B.— You  ask  too  much.     The  list  would  be  a  long 

one,  and  then  only  of  service  to  tbd  inquirer. 
B.  n.,   Rochdale.— Other  letters  on   "Cotton    Spinning" 

coming  before  yours  have  had  the  preference. 
Ab  Initio. —The  letter  is  in  type,  but  the  aketch   of  the 
"  Bookbinders'  plough  "  got  lost.    "Ab  Initio  "  saya  Mr. 
Beaidaley  has  an  undoubted  rij;ht  to  think  as  he  does,  but 
not  to  occupy  our  space  with  sucli  absurdities. 
RsEfrAaui?!. — Borine  Insects,  Aijrehri,  &c.,  next  week. 
SiLVES  Coin. — ^"  A  Beginner  "  m^iy  possibly  And  a  purchaser 
for  hia  coin,  qy.  ;t7oO,  p.  190,  by  communicating  with   Mr. 
U.  W.  Hcnrrey,  MarkUam  House,  Brighton. 
W.   Beevx.— We   I'ave   again  and  again  atated    that  we 
cannot  recommend  the  gooda  of  any  particular  manufac- 
turer. 

B.  G.  B.— See  other  repliea  on  "Asearldes." 

A  Foca'YEAas'  SuBscaiBaa.- It  is  a  self-made  professor- 
ship. You  may  call  yourself  "'Professor  of  the  Concer- 
tina "  if  you  hke,  as  any  fiddler  may  call  himself  prot'easor 
of  the  Tiolin. 

A  Belfast  ScBscatBER  wnuts  to  know  if  the  earth  is 
round  bow  can  the  Suez  Canal  be  level  ?  It  is  not  level 
anr  more  than  the  Bcdiord  OAOHt  is  level,  or  the  sea  is  level. 

J.  H.  O. — An  interesting  subject,  but  we  should  prefer  it 
discBSsed  in  Bujh  a  paper  aa  the  Lancet. 

A  DaUMMED-ouT  CoBaEsraNDE?>'T  (II.  H.),— We  beg  to  in- 
form "  H.  H."  that  I.  W.  Wolfe,  who  sometimes  signs 
himself  £.  G.  Wolfe,  and  who  aometimes  gives  bis 
addreas  asover  Winsrord,  Cheshire,  and  at  other  times  Town- 
Aelds,  near  Middlewicb,  Chester,  is  the  veritable  corre- 
spondent who  made  ao  many  mistaliea  in  our  pages  as  "  Fax 
Dei,"  and  who  ancrwards  wrote  under  the  ttom  de  ptntae  of 
'Lynx."  He  copied  from  books  so  inaccurately  that  we  were 
obliged  at  last  to  take  no  notice  of  hia, letters,  a  quantity  of 
which  we  have  by  usunnsedatthepreaent  time.  (See  letters 
from  Saul  Kymea,  pp  360  and  4k12,  and  by  "F.R.AS.," 
page  279,  Vol.  X.)  We  conaider  it  a  oomplimcnt  to  be 
abused  by  so  characteristic  a  correspondent. 

W.  S. — We  cannot  insert "  low-priced  "  advertisements. 

}.  U.  Thoxpsoh.— Becipea  for  making  blacking  were  given 
on  pp.  2d  and  81,  VuL  X.    Consult  indexes. 

At'GusTra,  who  wrote  under  Notes  and  Qaeriw,  Ko.  SiS, 
is  inquired  after  under  "  Addreaaea  Wanted." 

A  Thomas.— "A Thinker's"  velocipede,  p.  65,  Is  evideatly 
uot  patented.    We  cunnot  answer  the  other  questions. 

Thomas  Baskbkfielo.— Ou  slide  valve  next  week. 

C.  II.  W.Bfoos. — On  mathematics  next  week. 
J,  R.  S.  C  — On  Calerpillars  next  week. 

J.  R.  W. — The  correspondent  ought  not  to  have  been 
troubled.    Ask  fur  information  through  our  columns. 

CoNVKXiTT  or  Watee. — Mext  week. 

Woods  fob  Cabinet  Making— See  Uundy,  Horley,  and 
Co.'s  advertisement  ia  this  week's  nnmber. 


TBE  EXOLISH  MEOHAlfIC  LIFEBOAT  FUND. 

Subscriptions  to  be  forwarded  to  the  Editor,  at  the  office, 

31,  Tavistock-street,  Covent  Garden,  W.O. 

Amount  previously  acknowledged       ..         ,.i^I80    I    4 

£.  LetU 0    0    6 

Asa 0    10 

Sheet  Iron  05U 

M.  Clarke,  Wolverhampton 0    2    6 

Gore  Uird,  Shipley        0    0    6 


£180  10  10 


TIE  nTENTOR. 


IiTobedloaeetothesn^tteitioos  or  a  nambar  of  readers,  ve 
haffldeolded  oa  aopropriftttng  a  portloa  of  ottr  space  to  a  oon< 
denaed  llat  or  pateats  at  noarlyai  possible  up  to  the  date  of 
oorlaioa. 


APPLIGATIOXS   FOa  LETTERS   PVTGVT  DDftINO    THE 
WBaK.  BNOIXG  May  18,  WTO. 

1337  F.Brou^htOD.  3,  Hanorer  Cottage,  Begiint's  Pork,  new  per 
fbrntcd  flra  b)u-s,appUciibl«  to  boilsrs 

I31S  P.  U.  Jacksuo,  Salfurd,  construction  of  teffmentKl  toothed 
wlieeis 

1SS9  A.  A.  Boisltmal,  4,  Hue  de  Vllllvrs,  Parfs,  writliu  muslo 

1310  H.  A.  Ihifrcn^.  Id.  Uu,>  da  u  fidolUe,  Paris,  anunprored 
water  moter.— A  oominuiiii!,ition 

i3<i  T.  w.  ^odiako,  Uoruciiurcb  Ironworks*  Bomford^eeeem 
en^nes  and  buUers 

IMS  J.  Oroux(erei,  Mti-eum-ftreet,  Bloomibarr,  an  Im- 
prored  gu  and  water.tlxht  joint 


1S43  J.  Howard,  Cromwell  House,  Northampton,  haodaigunl 
lam  DA 

lUt  T.  J.  Onr.  lU.  OD>wdl*road.  apparatus  for  faoUitotinv 
traTclllDg  ou  foot 

1M5  w.  li.  IaIca.  Southampton-balldlnvi.  Loodoa,  improre- 
ment5  In  Dfuldle- wheels '—A  eommunicMtlOK 

l»iO  J.N'icholioa,  Shorediicb  and  J.  w.  Jaoes,  Stoke  Newing- 
ton.  r«atenm?B  for  windows,  doori,  fce. 

1M7  C  W.  Harrison,  Weatmluter-obaoabers,  improroments 
la  applyinR  elaetrlolty  or  aleetro-mivnecUiD  on  board  sblps  in 
order  to  ptcront  Inoruatatlon  or  fouUutc  of  their  bottom* 

134^  R.  tfRdtb,  Blrmtnichsin,  lmprovem«at«  in  looklus  or  seour- 
luf  nuts  f6r  screvr  bolts 

ISie  W.  B.  Uwtdle,  n.  Welbook-itr«et.  OaTondtsK'SquAro, 
glased  strueturea  for  horilcultural  purposes 

1M0  F.  Perry,  Fenoharok -street,  and  J.  I-  Benjrougb,  Uaeic< 
ner,  Im p rove m outs  In  the  preierratlou  ofmeBts 

1S51  W.  B.  Newton.  09.  Criancpsrjr-lnne,  tmprored  mnolilnery 
(Or  polntloii  and  finishing  naUa— i  ooramunlostlon 

U'iJ  C  P.  H.  Vauxhan,  Si,  Cbaaoery-lane,  Improreraonts  in 
tho  c<]ii>ttriictlon  of  and  methods  of  worklog  gas  eofflnes.— A 
oommuntotttou 

U'll.  L.W.  Weekt,  New  Vork,  U.!l.A.,manufiadtar«  of  baU float* 

liu  O.  W.  Wlgner.  I,  SUut  Hwttbla'a-laiM,  deodorlUnsaad 
purifying  sewage 

ism  L.,a  Deatiiamps  and  S.  D.  Ottdlt,  Farts,  Boolerard  de 
StrasbourK,  No.  ts,  ao  Improved  tool  fbr  cutting  net,  laoe,  aud 
other  like  fsbrlse 

lS«t  J.  F.  Bogers,  Featherstone-butldlngs,  Holbom,  an  im- 
proved fuse 

l»7  W.  B.  Nesrton.  09,  Ch»noerx-lane,  improT«ment«  In  the 
construction  uf  steam  vjures  or  cocks.— AoommunlcAtlon 

i3oS  J.  U.  Johnson,  47.  ttnoolu's-lon-flelds.  an  Improved  oon- 
■truotlon    and  arrangement  of  trrAte  bars.— JL  eommunleatlon. 

lUO  A.  Campbell,  Giaegow,  a  new  dip  or  smear  for  destroying 
rermtn  In  iheep 

1300  J.  H.  Jonnson,  47,  Llnooln*s-inn-flelds,  Improrementa  in 
projeetilea.— A  coounanloatlon 

isoi  C.  Uhurclilll.  Darn  ley -crescent,  Hackney,  an  Improred 
window  faitener.— A  oommuntoatlou 

1381  a.  Fawcits  and  G.  Lunge.  North  Shieldi,  trnprorements 
in  the  coatings  for  iron  ahlps  _ 

tM7  B.  A.lDglefleld.  10.  Urore  End>road.  St.  John's  Wood 
ImproTements  In  steerlns  tclt-ialea  for  Te<«el« 

1833 K-  Johnson.  1,  Essex- ntreet,  West  Ham,  BsSex.  and  R.J. 
Leckj.  14, Stock  Orehard-rlllM,  Oaledonlan-road,  London,  look- 
ing eerew  bolts  and  nuts 

ISSO  B.  R-  Ohameroy.  Bnuaela,  Improvements  In  eoeks 

1830  H.  Altken,  Falkirk,  dlsint^tratlng,  orpulrarUlng  lamps 
or  olods  of  suU  lu  ftKrlcutture 

1331  W.  Hunt,  Oostierord,  near  Normiiaton.  a  new  or  Im- 
proved detergent  compound  to  be  used  In  the  maaafaoture  ot 
Boap 

13T2  J.  JoTifln,  tTnst  ftromwloh  and  E.  B  Dunn,  a  new  alloy 
for  the  bearlu4S  ur  brasses  of  shafts,  and  axles  of  canda^Mt 

133^  B.  J.Kdn'KrdR,  8,  The  Qrore,  Eaokuey.  IiODdMlTapparK- 
tus  (or  obotojiraphlo  prlntlna 

U34  W.  Uan^ortielu,  (;tiaiford,  tmprorementa  in  wiUkln^- 
stloKs  and  stloKa  fur  umbrellas 

1135  W.  It.  Lake.  8outn»iiiptun>buildings.  London.  improvA- 
ni'Mts  In  appamtua  or  maciilnory  for  making  gss  from  liquid 
Itydrooarbons  for  lllumiaatinK  purpQses.^Aoosnnuaieation 

1334  W.U.  Lake,  SfouLhamptoQ-buildlngs,  London,  improve- 
ments In  thn  process  of  brewing  ale  and  other/aall  U(|uora— 
A  oommunloation 

1383  u.  Liw,  15.  Es«Ax-str«et.  Strand.  Improfattiants  In 
meters  for  neasarlng  fluids 

1301  w.  Daiiioll  and  H.  Lund,  HoIbom,  an  bnprored  eleolro- 
maRuetio  engine 

1303W.  B.Gedge.  11,  Welllngton-strMt,  Strand,  aa  improred 
machine  applicable  to  agrloultural  work  of  eT«ry  kind. —A  eom- 
mutiieatloB 

isogj.  vv.  BUiot,  Toronto,  Canada,  remorlnstnowftom  rail - 
road  tracks 

1307  T.  Perkins,  Hltohin,  apparatus  (br  ploushlng  or  eultl  - 
rating!  and 

1308  w.  Yonng.  OS.  Blehmond-road,  Bays  water,  Improramonti 
in  oratas.  paokinit  casoa.  and  boxes 

IsnsJ.  SltMer  and  J.  MDIer.Juu.,  3S,  Clifton-road,  Peckhcm 
eUdllo  fabrics  lutlable  rorjru<it»t« 

1371)  T.  Ciiles.  and  W.  Henileraon,  Oastle  Gary,  Somerset, 
machinery  for  scutching  flax  and  other  flbrea 

1371  •!■  Heddle,  Lelth,  preparing.  olariCylag,  and  preaarrlng 
vegetable  Julcealand other  liquids 

1373  A.  HcAllster,  West  India  Dock-road,  Improrementsln 
hammooks 

1373  R.  O.  Peaoock,  K,  TTnlon-street,  Bnth,  Improvements  tn 
apparatus  for  refrigerating  and  for  heating  purposes 

1371  J.  A.  Gardner.  Bristol,  apparatus  fur  sUnufcUIng  between 
passengers,  guArds,  and  drivers 

1375  w.  B.  Nowton.08.Cbanoery-laae,03ttskrUQtlon  ofvosmU, 
and  tn  the  moans  orpropeUin<  tbssam&~A  oommunloation 

1370  J.  Dod'l.Uldham.  improvemente  In  maoblnsry  for  spinn- 
ing and  doubling  cotton 

1877  T.  B.  Gilbert,  Gipsy-road,  Norwood,  Improvements  la 
Are- esc  Apes 

1378  H.  Mellsrd.  Bageley,  prosalng  moohinea  applicable  to 
pressing  oheeie 

137V  P.  PImont.  ftouen.  Composition  for  preeerriog  the  sor- 
faoes  of  walls,  metalti.  wood,  and  other  materials 

1380  u.  K  Uimey.  Sunderland,  Improvements  tn  stnfliug 
boxes 

1331  J.  J.  Blgnette.  75,  Bue  de  Turblgi,  Paris,  Improrementa 
in  apparatus  for  drcssiug.  glazm^,  u.ni.  pearlluff  grain 

I3St  H.  Ormsou.  Stanley-bridge,  Uhelsen,  Improrementt  la 
warming  and  ventilating  horticulturAl  haiidlnvs 

1383  w.  li.  lAke,  .Southampton-bulldUigs,  improvements  tn 
■ewlng  macblnM.— A  oommuntcatlon 

1884  F.  N.  Melzner,  and  J.  WaCmongh.  both  of  Manches- 
ter, improvements  In  ooUers  for  domcsilc  and  other  purposes. 

1380  P.  Jensen,  89,  Chancery 'lane,  the  wriEtcKbali,  bein«  Im- 
provements lu  means  for  wruliigaad  telegraphic  purposes.— A 
communication 

1388  J.  warne.  Black frlan-road,  Improroments  In  apparatus 
or  vessels  fur  uJolin< 

1387  L.  r»rnsr.  Leicester,  mnnufaoture  ofelastlo  labrles 

IS8S  A.  Fisher,  J un..  Paisley,  [apparatus  to  benied  In  dyeing 
yams 

15«  J.  B,  llnadj^lilif  kciiI  T.  %.  Tarrow,  Qlasgow,  Improve- 
merii'»  ill  spriiiicf 

13».>  H.  Hunt.  1,  ^TUt'ireet,  Liucoln's-inn,  improvements 
ln*1iiri«.— i  puuiTiHinipjitioB 

l:ivl  ti.  U.  Uurrajr.  Wul^ill.lmprorements  in  osstnug  mould 
bonms 

iWkQ  o,  \Pii?k»toQ-l}un..ffvafrbam.  apparatus  to  be  emplo/ed 
In  ihp  8Mln4  '%T  w%t«r  (<^>-t«  with  Water 

MKL  L^.  v,   i3£i  lurni.  .V«?w  York,  Improvements  In  apparatus 

fOI      -H    . I  ■■■..-     '  ■■     ^' 

y^ji.  [^ — -'.a.  V'lctoria 'Street.  Weitmlnster.  a  prooess 

for  the  reoDVOry,  pnrlflcatlonjand  reviviryoatlon  of  sulphurlo 
acid  spent  and  dateriorared  tn  the  refining  orpetroleum,.ooal, 
and  shale  oUs.— A  eommunicatlon 

ISSa  H.  A.  tfieriumpfei.  Aihaitv-strset,  and  W.  J.  Loveday 
Sen niuKtou -rood,  maahinor^  for  shanhiit  wood 

ISMAS.O.  Sauer  and  i..  Cach^l.  oTu,  K  h  dea  Filles  du  Cal* 
valrn.  Paris, a  liquid  for  ralsiiiic  p^^to  )Cnd  duu^h 

iaS7  W.  Gilbor.  Pantheon.  Uxrord-street.  a.a  improved  fas- 
tener to  boxes,  pKoking  and  othnr  ovsna 

1SU3  T.  Pawcett.  Saw  Mills,  Uewsbury,  York,  Improvements 
lu  newhig  ^l■^ollio*^^y 

189S  It.  L-  Hrttiersley,  Ksighley,  beaming  warpa  or  supplying 
warp  in  the  weaving  of  fabnoa  for  which  some  of  tiie  warp 
threads  refiulre  to  be  of  a  dirn>rent  tenaloii  Co  the  others 

1400  J.  U.  Banks,  Brook-street,  Koutsford,  miauracture  of 
soiiQol  furniture 

ItOi  J.  H.  Johnson.  47.  LInooln'a-tnn-fleMa  .  Improvements 
in  beiirings,  slidea.and  packings  for  steam  engtaes|4Qd«ther 
mnohliiBry.— A  commuuiriiton 

1403  A  Pocock,  New  City  Chambers.  Btshopsgate-street, 
apparatus  for  oiiabliag  luvalids  aud  other  perauns  to  .drink 
In  a  recumbent  position 

1403  J.  Yates,  Ulrmlugham.  improrementi  in  tapa  or  atop- 
cocks 

1401  J.  Needham,  Orerttone-rOAd.  tTammersmltb,  oonstruc- 


tlou  of  stiipa  end  other  uivtgablo  vnsaolB 

1405  A  w;o.  WtlUama  and  C  M.  TalcoU,!,  Olty-road  Improve- 
menrs  In  lawn  mowintf  michin-w 
liO-J  D,  Smith,  Livi'rp<'>>i.  im(>foveui0nts  In  furnacoe 
1407  T.  Page,  Improvimencs  u  api*araias  to  i>e  used  In  sub- 
aqueous operations 
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PATRNTS  STEALED. 
ifflWa,  R.llmther.appwatm  forouttinn  or  glviiia  form  to 

ssoB  J.  G.  Oarrard.  fmprovemenn   in  the  cooilructlon  or 
hufrf>rH  Adnpud  for  railwiur  enrriairea 
8*17  W.  Ntell.  Improvements  In  hlMt  enainea 
MW  J.  Oppenhelmer.  flxinR  and  iinyintc  telegraph  P^t« 
8314 :8.  J.  MacWe,  eonitructlon  and  propolrton  of  noatin« 

^  Mw'j.  Crofta.  B.  Dawion,  and  J.  King,  apparatus  for  eomb- 
lim  wool  or  other  fibre*  .,        ,  -     ,, 

SSU  T.  M»rihall.  oompoklUon  for  the  prevention  of  fouling 
of  shtn'  bottom*  .  .     - . 

ssjl  O.B  D'AdKliward,  apparatus  for  the  removal  ofdrow 
out  ofblMt  fUmacee  ,    v  ..     i 

SSti  0.  Faure.  ImproTementi  In  (rnWanlo  Dutienes 

8S»  O.  Petrle,  lin  pro  vera  enti  In  tho  preparation  of  aRbea  for 
Iho  maniiCncture  of  manure  ^     .„    .  .   . 

WWJ  R.  Claw",    lmpro»pment«  for  wf  avinj  textile  raonca 

!UUM  D.  Monran,  Ibbrieulns  otl  or  gr«a«e 

SSW  II.  Honry,  improvemcnla  In  uppiratni  for  moving  or 
trAntportins  railway  carrlaffes.— A  eommuntoatlou 

t4M  T.  Uehardeoo,  deakaor  tables  for  eoboola  and  other 
similar  purpoaet  .... 

SS09  jrF.  Alexander,  ImprovemenU  in  undulaUuR  propellers 
for  Rteam  ships.  ...  ..     , 

MM  J.  Hsdp,  Improvements  applicable  to  earth  rioietior 
commode*  and  urlnale  ^     .,        ,  ^    ^ 

8r<«  J.  Bourne,  apparatu*  for  the  prod>Tptlon  of  hcnt.  and 
thAgeneratlon  and  application  ef  motive  power  derived  there- 

S733W.  e.  Newton.  Impmvement*  in  ndiustlnit  and  packing 
th*»  rails  of  railways.— A  eommunioatton 

sm  W.  B,  Newton.  «.  Chancery -lane^  lmprov4>mAnta  In 
formlni;  the  Joints  of  the  permanent  way  of  ratlwayi.— A 
communication. 

871  A.  B.  Chllds.  machinery  for  eleanlng.  sooaring.  and 
dsoortieatlnR  wheat  and  grain 

S39  J,  J.  Alton,  Improvemouti   n  maohinerr  fo'  propelling 
vesMla  on  the  water 
M7  O.  Powler.  Improrempnti  In  emeltfng  iron  ore 
n?  R.  r .  Palrlle,  Improvements  in  wIipaIb  for  roil  or  tramway 
locomotive  enslne*  and  oarrlagM  or  vehicles 

8S7  W.  K.  Lake,  ImprovemenU  In  wheels  lor  railway  engines 
and  carriages.— A  communication 

Si7  J.  H.  Johnson,  improvements  in  loeomotion.^A  oommu- 
nlcatlnn 
ssoo  P.  Delacroix,  an  Improved  metallic  manoraet4>r 
satfl  K.  Ogden.  Improved  deodorising  compound  to  be  em- 
ploTMl  Inohamborsor  reeeptaeleseontAlnmic  dead  bodies 

SS34  T.  S.  Lundy  and  J.  L.  Dunham,  new  or  ImprovM  meant 
of  commnaloation  between  pasiiengers  in  cabs,  private  car- 
rlatres.  omnibuses,  and  other  vehlole* 

SSVlW.  BnyllKsand  M.  Baylt*s.tlmproved  mmfcns  for  making 
oast-Iron  earth  screws  for  the  lower  parts  of  fence,  telegraph, 
and  other  posts  or  supports 

W44  U.  Wilson,  lubrloating  apparatus  for  steam  ensines, 
Bt^am  namraers,  and  other  mechanism      • 
WI7  O.  Bettl  Improvements  In  steam  bollom 
SttST.  B.  Ketherlngtnn,  Improvementi   tn  machinery    for 
preparing,  sninnlns.  and  doubling  cotton 

39W  w.  ft.  Lakclraftrovemeuts  in  machtnerr  for  distributing 
type.— A  eommunlcatlon 

aaoo  S.  L.  Loomis,  a  new  and  Improved  apparatus  for  tighten* 
log  and  bolding  window  muthea 

S301  Sir  J.  Haenelll,  Iraprorements  1b  Inclfer  match  and 
fttsee  boxes  or  eases 

3S8S  W.  E.  Gedge.  an  Improved  system  of  hydraulic  traction 
on  rallwMs  and  other  roads.— A  commnnteatfon 
SSS7  «•  0.  Lobnlts,  Improvements  In  motive  power  engines 
8S07  J.  Tnmbull,  improvemsnts;ln  conneeting/tnd  dUoonaect* 
Inc  oarriages  and  waggon* 

Mil  T.  Krown,  Improvements  in  the  oonrtrnctlon  and  ar- 
rangement of  machinery  or  apparatus  for  drilling  or  boring 
rock*.— A  eommunlcatlon 
3U.14A.  Barclay,  improvements  In  oondensers 
3470  J.  P.  Crease,  improvements  in  the  construction  of  tank 
Otters 

M74  J.  Forbes,  improTpmento  in  desslceatingmalt.  grain,  and 

other  similar  substances 

M83H.O.Ash.  improvementa  In  the  manuthcture  of  chums 

SS04  T.  R.  Orampton,  Improvements  lo  hamlng  powdered  fuel 

rrutOH.  U.  NlcholU,  spparatas  for  cutting  continuous  paper 

Into  sheets 

MM  W.  Poulds.  Improvements  tn  apparatus  for  heating  fbed 
water.— Communicated 
aoss  J.  Smilea.  improvemeits  In  breech-loading  flre-arra« 
IMIW.  RlAhards,  improvements  In  breech -loading  flra-arms 
and  eartrldtea 

19i  P.  Hocking,  anew  or  imDrornd  means  of  securing  or 
fSstening  the  leaves  in  music,  pcriodtcaU.  and  hooka 

tn  O.A.  Bnebholi,  improved  machinery  for  manufaoturlng 
semolina  and  flour 

i  US  O.  B.  Harding,  an  improved  devloefor  Imparting  to  toothed 
wheals  and  racks,  and  to  mechanism  oonnected  therewith,  a 
variable  reciprooatlng  motion 

fiSS  W.  B.  Nswton,  Improvements  In  springs  for  carriages 
and  other  purposes— A  communication 
,  890  J.  B.  Johnstone,  a  newimproved  motive-power  engine 

7540.  Brown. improvements  in  velocipedes 
r  7B6  vr.  H.  Samuel,  Improvementa  la  friction  lights  and  In  ap- 
paratoB  to  1m  employed  therewith 
TSS  J.  Watklns.improvemeatftindlesortoolflused  tn  draw- 
7MJ.  iMvisand  W.  N.  DaviB,lmprovemQiits  in  the  construc- 
tion oftwo-ftirrow  ploaghsi 
ing  metallic  tnhca 

flos  W.  B.  Lake,  improvements  In  anchorn.— A  eommnnleatlon 
*  914  J,  A.  Lund,  improvements  Inkeys/or  watches. 


OTTB  EXCHAME  GOLUM. 


"Exchtnge**  adrerUsements  are  inserted  at  the  rate  of 
threepence  for  the  first  twenty-foor  words,  and  threepence 
fcr  every  sncceediDg  tea  words. 
"» 

Spanish  Fowls'  Eggs  for  pigeons.  Afrcntleman  has 
a  sitting  from  flrst-olass  birds,  which  he  will  excltange  for 
pair  or  rsncy  pigeons,  either  Jaeobtus  or  tumblers.— H. 
OAinniro.  Uarpenden,  HsrU. 

BuTTERFLics,  moths.  Bgg*,  or  breeoh-lnadiDf? 
double  barrel  gun.  for  anythlne  useful,  good  bicycle  pre- 
ferred.—Jans  OisBxaD,  Builder.  Lyndhurst. 

Eighty  Scientific  and  Musical.  Articles  for 
exekange ;  for  list  and  particulars  enclose  stamped  and 
directed  envelope  to  Jabiz  Pbaitcis,  Uuehford,  Bstex. 

Aboat  15  ewe.  Black  Waooon  Greahe  IneukB 
about Sewt. each,  for  nrst-class  bicycle  (Mia.)  or  offers.— B. 
G.,  SSMCssUs-plaoe.  Beltest. 

Exchange  for  a  bicycle  or  tricycle,  s  six  cbambered 
new  Brbicr-loadtng  bbvoltxs.  and  loo  cartridges,  value 
£S.— C.  M.,the  Nursery,  Lewi  sham-road,  S.H. 

Afinoold  TiOLiN  A1CD  Bow,  and  a  4  keyed  Ivory 
mounted  boxwood  flnt«.  value  SOs.,  Tor  set  of  set n.  and  SOin. 
bloyole  ironwork,  spring  not  wanted.— Sue ukl  ashmaw. 
Wine-street,  Prome,  Somerset. 

A  f?ood  BiCTCLE  wanted.   «  flrst  class  concertina, 

cornet,  flageolet,  self  ftlling  porteble  air  swimming  belt  for  a 
gondone:  all  the  articles  In  nrat>ciass  condition,  worth  any 
one's  while  to  sec  them.— Q.  OoLLurs,  8,  Park-grove,  Satter- 
sea-pafk,  Battersea. 

A  powerfnl  Staiupiko  or   Puncwino  Press,  to  be 

exchanged  fbr  anything  nsefnt  of  the  same  value.— W.  Swxbt, 
IS,  Canterbury -road,  allbum. 

Black,  Trained,  Retrietbr  Dog,  and  kennels, 
baoks.  skates  and  a  naraber  of  other  arttotes  for  books  or 
soientiflo  articles.— T.  Cowax,  Beekenhan,  Kent. 

Last  4  VoU.   of  RiTGLisn  Mrcuanic  well  boirad, 

first  volume     of    British   and    For^ifin    Mechrujr,  unbound, 

"ftsrs    requested.- WiLLlAK    iosMa, 

Dover. 


100  nnrabers  of  English  Mechanic,  and  compound  i 
mlnroscope  for  bound  music  for  orgsn  or  harmonium  or  i 
these  and  other  articles  for  raswoli's  "•  Popular  Bdurator."  I 
(last  reissue).- J.  Hakwoos,  sa.  Newark-street,  Leicester. 

A  flrst-ebuis  3«In.  Bicycle,  for  one  .18in.  or40iD.— 
H.  WroUAN.  181,  Queen's-road,  Baynwator,  W.,  London, 

A  SALOOif  Pistol  and  Urouffhim  Telescope,  nearly 
new.  for  a  modrl  steam  piigloe  U.  cylinder,  lln.  stroke,  and 
boiler.— Wic.  FaxiUAK.  Kcptiam.  Seven  OaKs. 

RIackle  and  Son's  "Popular  Encyclopjoia." 
18  Vols.,  roval  8vo.,  over  MOO  pages,  engravings,  cost  £7;  fnr 
sewing  maohlnn  or  printing  press.— X..  Whitmtnster,  Stone- 
house^  Olouoes  to  rehire. 

Boxwood  Harmonium,  ono  stop,  cood  condition, 
worth  £.'S5s.,violoneelln  andbow.  worth  £i.  for  a  good  look 
stitch  Howing  machine  for  domestla  use.— B.  U.,  >,  i>ay*street, 
Walsall. 

Violin  akd  Case,  value  £2,  bicycle  enrin^s,  value 
10s..  a  lot  of  ^pe.  leads,  rules,  roglets,  side  sticks,  &e.,  3&s.— 
S.  HcGaxiTB.  S.  Lowmore-buildlngs. 

A  bornlshfid  coffee  "  Rob  Roy  '*  Lamp,  with  tin 
cuisine  oomplete.  only  been  used  fi  tiroes,  for  Bngltsh  silver 
coins,  or  lOsT  Od.— U..  &.  Oakbutt,  West  Mount,  Uttoxeter- 
road.  Perby. 

A  good  Cornet  for  carpenter's  plouffh  and  Irons, 
■nd  sash  fliilster,  in  good  condition.— C.  Wiouan,  ISl.  Queens- 
road.  Bayswater. 

Sheet  Mdsic,  marked  price  .€20,  for  nsefal  articles 
or  books.  Jahr's  homoeopathic  works  wanted.— J.  Nash. 
High-street.  Wlneanton. 

Engraving  £1  Is.,  cbessmon  10s.  dd.,  andplc<oIo 
7a.  (kL,  for  (lid  or  foreign  coins,  or  stamps,  send  list— J.  Nash. 
High-street,  Wlneanton. 

A  Model  Steam  Engine,  flvwheel  8ln.  diameter, 
with  ciroiilar  saw.  and  a  good  single  gun  for  a  look  'stitch 
sewing  mscliine.  o>-  either  for  a  slide  rest  lin  lathe,  or  offers.— 
0.  Johnston.  48,  Vaaxhall-road,  Gloucester. 

Handsome  3  fold  Screbic,  covered  with  choice 
ehroroo's.  Ac,  quite  a  novelt/.  open  to  offers.- W.  Beso,  &l, 
Bssex-street,  Islington. 

First-class  Tricycle,  value  £6,  for  watch  and  ffold 
Albert  chain;  to  be  seen  at  Q.  Ponsfoed's,  Coaohbutlder, 
Maryland  Point.  Stratford,  B. 

160  numbers  English  Mechanic,  5  Vols.  "Cassell's 
Poonlar  Educator."  well) bound,  lady's  Geneva  wateh.  for 
mnsical  on  adcntlfle  Instrument.— J.  P.,  8,  Cornwall  •terrace, 
Brixton. 

A  first-class  DiSTiN  Cornet,  nearly  new.  !n  case 
oomplete  for  good  tenor  or  ballad  horn,  or  B  Hat  Euphonium.- 
W.  WooDHOUSB.  near  the  Market-place,  Ambleside. 

W.  O.  Nicholson,  Brljre:,  has  two  Copper  Kettle- 
DEUUS,  toin.  and  32tn  In  diameter,  also  «  keyed  bugle,  and 
several  other  brass  instrnmnits  which  ho  would  like  to 
exchange  for  screw  cutting  or  other  toolN,  or  open  to  offers. 

A  capital  Silver  Geneva  Watch,  and  Albert, 
rash  £5  4s.,  nearly  new,  a  piccolo  «o<Kl,for  a  bicyoln  Win. 
front  wheel , must  be  good.- W.  It.  P.  O.,  Brlnkworth,  Chippen- 
ham. Wilts. 

Bourne's  "  Catechism  of  the  Steam  Engine.,! 
Greenwood's  "Tumer'a  and  Fitter's]  Handbook,"!  for  a  goo 
isrt.  rrent  rod  and  reel.— William  GaARQS,  Pately-brldgo. 

Yorkshire. 

A  ^ood  complete  Sin.  centre  Bacrgeared  Bright 
Motion  Lithr  Hkabs.  top  speeds,  for  a  good  oomplfltn 
npright  or  locomotive  boOer  and  engine  1  h.p.,  or  screw 
cutting  treadle  lathe  complete.— W.  Bobihson,  Beaufort - 
street,  Toxteth-park,  Liverpool 

270  Birds'  Kggb,  containing  many  choice  sorts. 
arranged  In  compartments  in  2  cases,  open  to  offsrs.- £. 
Makch,  WlDcanton,  Somerset. 

A  superior  Brkech-Loading  Gun.  with  ca^e  and 
apparatus  complete,  cost  £Sfi,  for  walnut  piano  of  equal  value. 
—Music,  Klpon-lodge,  Qrove-park,  Gamberwell. 

Six  lady's  Fancy  Skirts,  a  velocipede,  also  for- 
glngs.  wheels  and  springs,  for  another,  a  revolver  a  double 
gun.  In  exchange  for  a  good  single  perambulator,  garden 
roller,  croquetset,  side  of  bacon,  hams,  civeese,  grocery,  soap, 
or  other  useftU  household  requisites.— W.  Walxon,  es,  Bye- 
lane.  Peckham. 

An  Horizontal  Engine  and  Boiler,  }in.  bore,  lln. 
strok  e.  In  working  order,  valua  £%  10s.,  for  a  good  Rogllsh 
concertina  ,or  other  Instrument  of  equal  value.— T,  w.,  *, 
Wamer-road,  Gamberwell.  S.B. 

Six  Chamrered  Revolver,  flasks  ard  moulds, 
all  the  paru  of  antalr  cane,  nearly  nnlshed.  for  a  slide  rent,  Sin, 
to  Olu.  high.— S.  Stannals.  Hsughton-le-Skerae,  Darlington. 

A  3fIlD.  Bicyclb,  cost  £8  lOs.,  hj  a  good  maker, 
iMen  verjr  little  used,  for  ons  40in.— W.  Millie.  Westerham, 
Kent. 

A  capital  Beam  Engtne,  Id  first-rate  grolufr  order, 
sin  bore,  and  41n.  stroke,  and  vertical  copper  boUer  with  brass 
sieamandwater  laps,  whistle  and  safety  valve,  iron  furnace, 
will  bum  coal.  Ac.  will  be  given  for  a  gold, or  a  flrst-rate 
silver  lever  |  plate  wateb  or  small  lathe  with  slide  rest.— W.  J. 
MoiT,  High-street,  Colchester. 

One  VTheelerof  Preston  Iraprnved  Detached  Silver 
LKTsa  Watch,  In  one  of  his  altozon  levers,  for  treatises  of 
the  steam  engine.— 0.  £.  W.,  7,  Ulgb-stroet,  St.  Thomas's, 
Oxford. 

Popular  Educator,  6  Vols.,  Orjcan  Accordion, 
electrotype  apparatus,  and  1  Vol.  "  Natural  History,"  for  good 
bloyole.— F.  8.,  Post  Offloe,  Guildford. 


WANTED,  tho  "  Mancitehter  Dinp.cTORV." 
second-hand,  lor  18U.— Joan  Young,  Aslejr  Arlsodou,  While- 
haven. 

WANTED,  a  15  h.  Engine,  second-hand,  good 
condition,  state  lowest  prtce,—A.  B.,  Post-ofDoe,  Jersey. 

WANTED,  a  strong  Bicycle,  not  to  exceed  £2. 
p., »,  Kenslngton-gardens-souare. 

WANTED,  back  vols,  of  English  Uecranic, 
Vol.  10.  workinitmodel  locomotive  engine,  send  prices.  sketcU 
ofenslne  to  JA.Has  Youlx,  Jan.,  Maryborough,  Dingwall. 

WANTED,  a  Galvanic  Battery  and  Coit' 
medical  use  for  some  useful  artloles.-  William  Anton; 
Waterloo-road,  Maneheater. 


THE  SKPEIWTSALB   COLUlOr. 

AdrertiiCDienU  aro  inserted  id  this  colamn  at  the  rate  of 
Sixpence  for  the  flnt  sixteen  words,  and  sixpence  for  every 
sacceeding  eight  words. 

ADDRESSES  WANTED. 
Wanted,  the   address  of  any  one  malclDi;  bicycles 
mnntni  roaiid  on  platTonn — 8.  Voxss,  Pookltngton. 

Wtll  the  geotlcman  sUrningr  himself  "  Augnstua," 
nnder  the  hMul  of  Not«e  uid  Qtieriea  In  th^  number  ofsieh 
1)«Rember  l&at,  kindly  oommunloate  his  address  to  W.  W,, 
Office orthe  EirousH  uicsAHic  r 

Wanted,  the  names  of  large  ccmpact  Tlllases  or 
aninll  towns  requirlni  gu.— O.  F.  F,  H^dhiu,  Bishop 
Stonford. 

WANTED. 


WANTED,  Mlller'j  second-hand  UACHim: 
BaiTBKXS.    Send  price.— J.  0.  S.,  is,  Llnton-street,  London,  S. 

WANTED,  Canarieb  for  breediof;.  —  Charles 
WXLLS,  at  Ur.  Drmott'a,  25.  Uiohmoad-tarraoe,  Sprlng-grore, 
South  Lambeth,  London. 

WANTED,  »  eood  UAnooAXT  Whols  Plate 
ClKlsiL.  no  lens.— w.  H.  C,  PhllUmore-tardens,  Kenslmton. 

WANTED.  Muvpratt'a  and  Plattner'a  treatise  on 
"  Tub  BLOwnn."— Noak  CoWAao,  Bast  Oaradon  Mine,  near 
Llskaard. 

Photography,  second-hand   10ft.  by  12ft.   Docble 

LZNS  hr  ftois.  X>allymever,  Oruh.  nr  other  aood    maker.— 

Oajtto,  Cargo  rleet  Illation,  lliddlesboro-on-Te^s, 

~~. .  .uiuviuiu,     '  WANTED,  a  second-hand  BoiLEB,  either  vertical 

aa.    Llnekila-slreet,  I  or  «t«  end  abnnt  3  ur  s  h.p„  state  lowest  priea,— }.  FICKAas, 

BUk  ys,  Bunilejr. 


TO  BE  DISPOSED  OF. 

For  Sale,  BiCTCLEs.  Tery^ood  Swiss  make,  £3  4s.— 
0.  HOLSTa,  14,  Southampton-Btreet,  Strand. 

A  Fairbalrn  Pbintiko  Presb  and  Ttpe,  coat  £4, 
mar  be  had  for  £t.— U.  OiaLairs,  Abbey-houiia,  SherlMriia. 

A  BicTCLE,  Iron  wheels,  price  £1  Ss.,  open  to 
oSkrs.— Oaoaai  JACCSOit,  Broughtou-ln-Fumeaa 

Pbepabed  Wood  for  fret  cutting  samples,  tree  per 
post.— Booth  BaOTvaas,  SS,  tTpper-street,  i>nbUii. 

Circular  Saw,  bencb-wood  trarae,  3(t°  6ln.  saw,  • 
bargain.— Patne  aicd  Sons,  Thrapstone. 

Bobizomtal  Enoike,  4in.  stroke,  2ln.  diameters, 
strongij  made,  prlee  £4  lOs.— AarHua  Hinde,  Bllston. 

Excellent  Thicycle  for  sale,  price  £5,  open  to 
offers.— c.  F.  ATKiirsoir,  18,  Hanover-atreet,  Leeds. 

Lathe.— To  be  sold  cheap,  a  pood  Lalre,  with 
ateel  bedding  and  tools.— O.  Moss,  near  the  Fond,  Clapton. 

PRurriNO  Press,  useful  assortment  of  type,  erer^ 
renuialte,  prUits  41  bj  a,  £1.— TATLOa,  10,  Qoeen-streei* 
Qravesend. 

Ehoine,  11  h.p.  HoBizoKTAL,  Run  metal  bearln^ni. 
to.,  minus  bed  aaa  wheel,  £&.— 11.  Qollxime-gmtdens,  &eniak 
Town,  W. 

Post  free,  Galvahomiteb  Dial,  7d..  steel  needle 
Sd..  brass  saspenslon  caps  S  stamps.- ALTaio  Caoria, 
10,  Hililarj-road,  Dover, 

H«bbb  Comhutatob.  pn  rosewood  stand,  regitila- 
tlng  aorewa  oomplete,  a  sood  second-hand  instrument.  7s.  sd. . 
ALtaiD  CaeiTS,  is.  KUltarr-nwd,  Dorer. 

Six  Glasb  Cells  bichromate  battery  7s.  6d 
eleetrlo  bell  s..— ALPaxD  CaoPTS,  le,  Hllitary-road,  Dover. 

S  Cell  HAifOANESE  Battery  <s.,  an  nprlgbt 
rertieal  galranometer  14s.— Acrass  Oaoris,  10,  MlUtarr-road. 
DOTer. 

A  HoHizoirTAL  Slide  Valve  Ehoine,  )  bore, 
finished  bright,  and  breeoh-loadlng  revolrer  with  S4  cartrld.ea 
Ml.,  koth  naw.  London  aale  oul/.— Josara  O.  SAXSS,  US. 
Snows-  fields ,  Bermondser. 

Well  trained  Black  Retriever  Doo  £3,  value  ten 
guinea.,  or  for  exchange.— T.  W.  OowjLir,  Heckenham,  Kent. 

CC  FiBOER  Groan,  4  stops,  steam  boiler.  6ft-  by 
in.,  by  Iplatea,  Sehlels  paient  fan,  sin,  oentre  lathe,  planed 
metal  bad.— O.  DxaLISOTOSr,  Chesterton,  near  Newcastle. 

A  small  Horizontal  Model  cylinder,  fitted 
with  pliUm  eann,  »Udo  oaM  complete.— H.  FxacTOS,  High-street 
ColchMter. 

EucTRic  Bell  Galvanoveter  and  battery  com- 
plete, nearl,  new.  prlee  lie.  <d.-<3.  Boeaaa,  tr,  Wlllianv- 
street,  K«nalniltoB-road,  S.B- 

101b.  Pica  Type,  leads,  roles,  quoins,  rlezlets.  side 
stieki,  ac..  aOa.-JS.  BDeons,  Lowmore-bnUdlngs,  Wood- 
house.  Leeds. 

For  Bala,  two  bright  Hammeeb,  and  aplanishlnc 
aarll.warrantedgood,  open  to  offers.— tl.  T.,  SI,  High-street 
Weymouth 

J.  C.  Sbewan  offers  iNSTRDcnoH  to  novice  epecu- 
iatora.  In  meehanteal  and  ohemtcal  pursuits ;  any  of  his  la- 
rentions  can  be  supplied  to  order  through  him. 

For  Sale,  a  BeerocBe,  with  about  twelve  hives, 
Includlna  Neishbour's  bar.  obiervingflud  cottager's,  for  price, 
Ac— U.  BiaCLAT,    ChurehlU-boose,  Uaadsworth,  .Blrmlng- 

For  Sale,  a  Slide  Rest,  suitable  for  a  «|ln.  centre 
lathe,  slides  iiin,,  not  used  many  times,  prios  a  Us.— B. 
KlilO,  ss.  North-street,  Leeds. 

Englibh  Uechahic,  Tola  1,  2.  3,  4,  bound,  or  lit 
parts  or  nambers.- William  Ckaio,  Bookseller,  M.B. 

Drilling  Machine,  hand,  fix  to  bench,  drill  lln. 
to  itin..  s  changeable  speeds,  strong  and  powerful.  — J. 
fOPPLXwaLL,  Woodbrldge-road.  Ipswich. 

Beautiful  linlsbed  Vertical  Eni-.ine  2iin.  stroke, 
llin.  diameter,  and  copper  boiler  compKts,  with  ire  box  and 
tubes,  orioe  £S.-WILLUV  KNlaBI  Jlarkjrste-street,  near 
Dunstable,  Herts, 

Cbicket,  no  dub  comp  "e  wlthont  the  new  patent 
wicket  atiuidi  rariilahed  ■«.,  galvanised  «s .  per  pair. 
Encaaed  telegraph  ooil.  'ontalning  lOOft.  wire.  rr«e  'or  u 
atamps.  8  pounds  aMorted  new  type  Os.— JOBN  Camphslu  oi> 
Upper  Bean-street.  UverpooL 

Breech- loading  six  shot  Revolver,  best  quality, 
SOa.-Ma.  Bllis,  31,  Cookspur-streat,  Pall  MalU 

Silver  quarter  hour  Bepeatino  Watch,  perfect, 
£>  Us.— Ua.  Bllis,  31,  Cockspnr-street,  FaU  XaU. 

Silver  Pedoheter,  perfectly  acciuate,  £2  los  — 
Xa.  Buis,  31,  Coekspur-strset,  Pall  XalL 

Safe  flrst-class  SRiPTiiiG  Compartments,  for  four 
persons,  £5,  patent  looks.— Xa.  Ellis,  !S,  Coekapur-street, 
Pall  KalL 

Real  Chinese  Gong,  large  size,  mellow  tone, 
<4  lOs.— Ua.  Bllis,  11,  Oockspur-street,  Pall  Xall. 

Broech-loadlag  Double  Gun,  central  fire,  flrat-clais 
maker ,  £9  lOa.-Xa.  Bllis  ,  31,  Cockspur-itreet,  FaU  Xall. 

Hdbical  Box,  Isrfie  size,  brilliant  tone,  qolte- 
perfect,  eight  tunes  £4  10s.— Mr.  Bllis,  n,  Cockspur-stmt, 
Pall  Xall.  ,        , 

For  Sale,  Bicycle,  good  cbeap,  SSln.,  SSs.— A. 
Wilxivson,  15,  Marlboro-road,  Dalston,  B. 

Boob  Labels,  Dr.  Ussher's  corrected  copy,  Charles 
Forrest,  Jan..  Lofthouse  near  Wakefield.  wtU  send  labels  with 
name  and  address  done  en  coloured  Frencb  note,  post  free  lor 
nlue  stamps. 

Book  Labelb.— Two  hundred  post  free  Ibr 
thirty  stampa— C  FoaaasT.  iun..  Lolthousa 

For  Sale,  a  flrst-olass  Bicycle,  as  good  as  new,  front 
wheel  »in.,  price  £«.- W.  0.  UlLLAXO,  Orewkeme 

A  good  second-hand  Battery  OK  Magneto  Elec- 
Tiie  HACHIMX  wanted.— B.  W.  4.,  i,  Koyal-park,  OUIleB. 
Bristol. 

Horizontal  Slide  Engine  with  boiler  and  fittings 
complete,  quite  new,  price  £1.—HUIXT  E.  Locxx,  Bucklag- 
ham-road.  Aylesbnrr. 

A  horlson'al  2in.  stroke  Valve  Engine  and  boiler, 
S&s.— J.  KiNOHAM,  Jim.,  Buckingham-street,  Aylesbury. 

Folio  Bible  with  commentary  In  2  vols.,  morocco 
bauds,  full  silt,  steel  engravings,  new.  by  Virtue,  oost  iss.— A, 
G.  PasElNQ.  SafTron,  Wnlden, 

Splendid  39iD,  Bicycle,  quite  new,  cost  £IA,  will 
be  sold  cheap .  —  B.  Bxll,  Gateacre-hrow,  Wooltou,  near 
Liverpool. 

Work  on  Iron  and  Steel  Uandfactobe,  4  12a, 
parts.-U.  a.,  ts.  North-bridge.  Sunderland. 
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OTHER  WORLDS  THAN  OTTES.* 

AVAILING  himself  of  the  results  of  the 
most  recent  researches  into  the  physical 
condition  of  the  Tirible  Universe,  Mr.  Proctor  has 
in  the  Toloma  whose  title  heads  this  notice,  re- 
opened a  discnssion  carried  on  within  the  memory 
of  a  considerable  proportion  of  onr  readers, 
between  the  late  Dr.  Whewell  and  Sir  David 
Brewster,  as  to  the  inhabitability  of  the  varions 
bodies  which  people  space. 

His  jostification  for  having  done  so  is  well  set 
forth  in  his  introdnctoijr  chapter;  in  which,  after 
referring  to  the  great  strides  which  knowledge 
has  made  since  the  appearance  of  the  "  Plarality 
of  Worlds,"  and  "More  Worlds  than  One,"  he 
proceeds  to  say — 

"We  stand  in  a  position  mnch  more  favourable 
for  the  formation  of  jnst  views  than  that  from 
whidi  Whewell  and  Brewster  surveyed  the 
planetary  and  stellar  systems.  Never,  since  men 
first  explored  the  celestial  depths,  has  a  series  of 
mora  startling  discoveries  rewarded  the  labours 
of  astronomers  and  physicists  than  during  the 
past  few  years.  Unhoped-for  revelations  have 
been  made  on  every  side.  Analogies  the  most 
interesting  have  brought  the  distant  orbs  of 
heaven  into  close  relationship  with  onr  own  earth, 
or  witi^  the  oentral  luminary  of  the  planetary 
scheme.  And  a  lesson  has  been  taught  us  which 
bears  even  more  significantly  on  our  views  re- 
specting the  existence  of  other  worlds  ;  we  have 
learned  to  recocnise  within  the  solar  system,  and 
within  the  wondrous  galaxy  of  which  onr  sun  is  a 
constituent  orb,  a  variety  of  structure  and  a  com- 
plexity of  detail,  of  which  but  a  few  years  sgo 
astronomers  had  formed  hut  the  most  inadequate 
conceptions.  My  object,  then,  in  the  pages  which 
follow,  is  not  solely  to  establish  the  thesu  that 
there  are  other  worlds  than  ours,  but  to  present 
in  a  new,  and,  I  hope,  interesting  light,  the  mar- 
vellons  discoveries  which  have  rewarded  recent 
sdentiiie  researches." 

It  was  only  to  have  been  expected,  from  the 
scientific  anteoedents  of  Mr.  Proctor,  that  the 
task  which  he  thus  imposes  on  himself  would 
be  ably  performed  ;  and  this  expectation,  we 
may  say  at  once,  every  reader  of  his  thought- 
ful, suggestive,  and  very  interesting  book,  will 
find  most  fully  realised,  as  he  peruses  it.  It  is 
divided  into  thirteen  chapters,  in  addition  to  the 
introduction.  1.  What  the  Earth  teaches  Us. 
2.  What  We  Learn  from  the  Son.  3.  The  Inferior 
Planets.  4.  Mars,  the  Miniature  of  Our  Ewth. 
6.  Jupiter,  the  Qiant  of  the  Solar  System,  6. 
Saturn,  the  Bmged  World.  7.  Uranus  and  Neptune 
the  Arctic  Phinets.  8.  The  Moon  and  Other  Satel- 
lites. 9.  Meteors  and  Comets;  their  Office  in  the 
Solar  System.  10.  Other  Suns  than  Ours.  II. 
Minor  Stars,  and  of  the  Distribution  of  Stars  in 
Space.  12.  The  Nebula,  Axe  They  External 
Galaxies  ?  and,  13.  Saperviuon  and  Control. 

In  the  first  chapter  our  author  derives  a  strik- 
ing and  cogent  argument  from  the  extraordinary 
varieties  of  external  conditions  under  which  or- 
ganised life  exists  on  onr  own  globe  :  drawing 
his  illuBtrations  from  the  imperishable  stone 
record  contained  in  the  stratified  layers  of  the 
earth's  cnut ;  from  the  accounts  of  onr  most 
philosophical  travellers ;  and  notably  from  the 
marvellous  discoveries  of  Dr.  Carpenter,  made 
daring  his  recent  dredging  expeditions,  of  the 
illimitabl*  profusion  of  animal  existence  at 
depths  in  the  ocean  so  vast  that  the  mere  aqueous 
pressure  emsbes  the  instruments  by  which  we 
seek  to  investigate  it 

He  then  proceeds  to  examine  the  physical  stmc- 
tore  of  onr  great  centre  of  light  and  heat— the 
Sun,  and  traces  the  onrious  connection  which  sub- 
sists between  the  period  of  Sun  spots,  and  that 
of  certain  terrestrial  magnetic  disturhanees.  Oon- 
sidoring  the  my  small  portion  of  the  Sun's  disc 
which  is  at   any    time  obscured   by   spots,  as 


•  "Other  WorUi  than  Ouri.  The  FaraUtv  of  WorMi 
nadicd  ander  th«  Lifht  of  BeccBt  Mentiflo  BeMutkci."  Bv 
Rica*«e  A.  P»ocTo».  B.A.,  P.aAA  London-  l^at- 
m4»,  6ret.i.»oil  Co.,  1870. 


eomparcii  with  the  illuminated  part,  the  notion 
advanced  that  oar  Sun,  viewed  frou^  one  of  the 
fixed  Stars,  wo^ild  appear  a  "'variable,'  having 
a  period  of  ten  and  a  half  years,"  seems  a  little 
fanciful ;  although  we  are  scarcely  prepared 
actually  to  deny  that  it  may  be  so.  As  a  matter 
of  coarse,  the  speotrosoope  plays  an  important 
part  in  the  chapter  under  discussion,  and  Kiich- 
noff's  magniBcent  discovery  is  put  forward 
with  all  that  prominence  to  which  its  vast 
importance  entitles  it.  Its  leading  features  have 
been  too  recently  discussed  by  a  writer  in  these 
pages  to  render  any  more  explicit  reference  to  it 
necessary.  Mr.  Proctor  successfully,  as  we  think, 
combats  the  notion  of  Mr.  Lockyer  that  the  Solar 
Corona  has  a  terrestrial  origin ;  but  we  oonfeas 
our  inability  to  find  any  proof  of  the  implied 
identiryof  that  Corona  and  the  Zodiacal  light 
whiohhis  pages  contain. 

In  the  chapter  on  the  Inferior  Planets,  Tyndall's 
remarkable  discovery  as  to  the  part  played  by 
aqueouH  vapour  in  our  atmosphere  in  regulating 
our  supply  of  Solar  heat,  is  made  the  foundation 
of  an  attem  pt  to  show  how  the  surfaces  of  Mercury 
and  Venus  are,  by  no  means,  ex  necetiitate, 
bnmed  up.  With  inference  to  Venus  though,  onr 
author  seems  to  be  in  a  curious  state  of  inde- 
cision ;  as  while  on  p.  79,  he  seems  to  lean  to  the 
idea  that  she  may  be  inhabited  b.  a  race  of 
beings  as  highly  organised  as  ourselves,  on 
p.  215,  he  appears  to  imply  that  all  probability  is 
in  favour  of  such  an  inclination  of  her  axis  as 
wonld  render  her  practically  nnfit  to  be  the  abode 
of  any  thing  resembling  human  life  Inciden- 
tally, the  curioos  question  as  to  the  existence  of  a 
satellite  to  this  planet  is  discussed  ;  a  moot 
point  which  has  arisen  within  the  last  few  weeks 
in  our  own  columns. 

In  Chapter  IV,  Mars  is  dealt  with.  And  here 
Mr.  Proctor's  task  is  a  relatively  easy  one,  as  his 
intimate  knowledge  of  Martial  detail,  enables 
him  to  show  conclusively  bow  singularly  striking 
is  the  resemblance  between  this  planet  and  the 
one  on  which  we  live. 

The  two  following  bhapters,  those  on  Jupiter 
and  Saturn,  develop  the  very  curious  theory 
that  instead  of  being  habitable,  these  two  hnge 
globes  are  themselves  Suns  ;  or  act  as  such  to 
their  Satellites  ;  and  that  it  is  these  Satellites  in 
which  we  are  to  look  torWorldt.  The  same  idea 
is  propounded  with  regard  to  Uranus  and  Nep- 
tune, the  Moons  of  which  we  are  invited  to  con- 
ceive as  the  abode  of  creatures  who  derive  their 
light  and  heat  from  those  planets.  With  regard 
to  the  two  chapters  more  especially  referred  to, 
we  may  observe  that  they  contain  one  assertion, 
or,  perhaps,  rather  hypothesis,  so  startling,  tha 
we  must  demur  to  it  at  once.  It  is  no  other  than 
that  the  changes  of  figure  which  observers  have 
imagined  they  have  detected  in  Jupiter  and 
Saturn  (and  notably  in  the  latter),  have  their 
origin  In  an  actnal  alteration  in  the  planets'  ont- 
line  caused  by  some  stnpendons  oonvhlsion  t  Of 
the  nature  and  character  of  the  force  which 
should  cause  a  chance  of  such  mighty  maj;nitude 
as  to  be  easily  visible  some  seven  hundred  and 
eighty  millions  of  miles  off,  it  would  be  idle  to 
speculate. 

In  "  The  Moon  and  Other  Satellites,"  the  pro- 
bability of  these  attendants  being  Uiemselres 
worlds  is  discussed. 

The  Ninth  Chapter — that  on  Meteors  and 
Comets — is  one  of  singular  interest,  and  is 
treated  in  a  way  worthy  of  its  writer.  He 
combats  Laplace's  theory  as  to  the  relative  age 
of  the  planets,  and  denies  that  they  hare  been 
ejected  by  the  Sun  in  order,  beginning  with  the 
exterior  ones ;  which  would  of  course  then  be 
the  Older.  He  looks  to  the  aggregation  of  me 
teorio  and  cometic  systems  for  the  formation  of 
the  various  Globes  which  circulate  about  the 
Sun. 

"Other  Suns  than  Ours,"  is  the  title  of 
Chapter  X,  which,  dealing  with  the  constitution 
oftbe  fixed  Stars,  fully  sustains  the  interest  of  its 
predecessor. 

In  Chapter  XL,  onMinor  Stars,  and  of  the  dis- 
tribution of  Stars  or  space,  the  author  treats  of  a 
snbjeot  which  he  has  made  peculiarly  his  own, 
and  shows,  as  it  appears  to  us  conclusively,  upon 
how  very  erroneous  a  principle  the  appearance 
prssented  by  the  Stellar  Vault  has  hitherto  been 
interpreted.  We  would  commend  the  very  instruc- 
tive woodcut  on  p.  254,  to  all  who  may  be  dis- 
posed to  cling  (o  the  existing  explanation  of  the 
structure  of  the  galaxy,  and  of  onr  visible  sidereal 
system. 

The  Nebula  form  the  subject  of  the  twelfth 
chapter;  and  here  again  we  meet  with  much 
that  is  nrw  anJ  .-.u^gcsliTe. 


The  book  concludes  with  a  bold,  but  reverent, 
attempt  to  lAeet  the  religious  difiBculties  which  it 
is  assumed  will  be  felt  by  many  to  whom  the  idea 
of  other  inhabitants  of  the  universe  than  our  om 
race,  may  prove  a  stumbling  block.  How  ably 
and  eloquently  this  has  been  done,  and  how,  by 
tha  aid  of  arguments  pervaded  by  a  tose  of  the 
most  fervent  piety  such  difficulties  are,  one  byone 
met  and  disposed  of,  the  reader  most  go  to  the 
work  itself  to  learn.  He  must  be  curiously  con- 
stituted if  he  do  not  rise  from  its  perusal  a  wiser 
and  a  belter  man. 

Thirteen  illustrations  adorn  this  volume  ;  some 
of  them  of  very  great  beauty.  Among  these  we 
may  particularly  specify  the  chromo-lilhographs 
of  Jupiter,  Saturn  and  Mars,  and  the  view  of  the 
Nebnla  17  Messier,  which  faces  p.  292.  We  had 
marked  several  passages  for  extract ;  but  (even , 
were  we  not  prevented  by  the  exigencies  of  our 
limited  space)  we  fieel  that  to  pick  out  small  por- 
tions from  a  close  and  connected  seqnsnoe  of  argu- 
ment would  be  to  render  an  injnftiee  to  the 
author,  and  to  give  no  adequate  idea  of  one  of  the 
most  interesting  scientific  works  whieh  have  for 
a  long  time  issued  from  the  press.  And  so  we 
pass  it  on  to  the  reader. 


WHAT  STRIPES  THE  SUNBEAM. 

By  a  Feixow  of  tbx  Boxal  AsTBOiroiiiCix 
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FBOM  the  speotra  of  the  fixed  stars,  Mr.  Hng- 
gins  natunlly  turned  to  those  of  the  nebnlsa. 
The  first  of  these  anomalous  bodies  whioh  he  ex- 
amined was  the  one  known  as  37  Hersoh.  IV., 
Draoonis  (Vol.  X,  p,  6).  This,  as  many  of  onr 
readers  are  aware,  appears  in  the  telescope  as  a 
small  bluish  disc  of  light.  We  mayoonoeive  Mr. 
Huggins's  astonishment  when,  on  getting  this 
image  on  to  the  slit  of  his  spectroscope,  and 
legiu^ding  it  with  that  instrument,  not  a  vestige 
of  a  oontionons  spectrum  was  to  be  seen  I  At 
first  all  that  he  could  detect  was  ana  bright  line  : 
further  observation,  however,  revealed  a  second  at 
some  little  distance,  and  finally  he  could  jost 
perceiveathird  of  extreme  faintness.  Itisscareely 
needful,  then,  for  us  at  this  stage  to  inform  the 
student  that  this  was  the  spectrum  of  some  in- 
candescent gas  or  gases.  As  a  matter  of  fact,  a 
direct  comparison  of  these  lines  with  those  of 
certain  terrestrial  elements  showed  that  the 
brightest  line  was  caused  by  nitrogen  ;  the  ex- 
ceedingly faint  one  by  hydrogen,  and  tliat  the 
third  was  very  near,  though  not  aheolutely  coin- 
cident with,  one  line  of  barinm.  We  refrain 
giving  an  illustration  of  this  spectrum,  inasmuch 
as  no  engraving  oould  adeqnatdy  reproduce  its 
extremely  dim  and  ghostly  appearance  ;  in  point 
of  fact,  bad  it  not  been  that  it  consisted  of  three 
lines  of  light  upon  a  black  ground  it  would  have 
hardly  been  perceptible  even  in  Mr.  Huggins's 
large  refractor.  Our  great  English  philosopher 
was  not  long  in  following  up  this  very  remarkable 
discovery  by  others  in  the  same  field.  The  nebula 
Struve  6,  Taori  Poniatorii,  presented  the  same 
three  bright  lines  as  the  object  jost  described;  as 
did  73  Hersch.  IV.,  Cygni,  but  the  lastnamed 
object  showed  also  a  faint  continuous  spectrum. 
This  was  conclusively  traced  to  an  eleventh 
magnitude  star  in  the  middle  of  the  nebnla  I  61 
Hersoh.  IV,  Sagittarii,  1  Hersch.  IV.  Aquarii, 
(Vol.  X.,  p.  65),  and  18  Hersoh.  IV.  Andromeda;, 
presented  the  same  spectrum  too,  but  with  the 
addition  in  the  last  case  of  a  fourth  very  faint  and 
more  refrangible  hne.  The  ring  nebula,  67  Messio*' 
Lyras  (Vol.  X.  p.  66),  and  theDumb-bcU  Nebulu' 
27  Messier  Vulp«culse,  showed  merely  the  nitrogen 
line.  Mr.  Huggins  also  examined  several  well 
known  dusters,  more  or  less  resolvable,  and 
found,  as  might  have  been  expected,  that  they  one 
and  all  gave  continuous  spectra.  Now  it  may 
here  be  a(ked.  Do  all  the  nebula:  give  this  same 
three-line  gaseous  spectrum  7  Mr.  Huggins  who 
examined  some  seventy  of  their  bodies,  shall 
answer  for  himself.  "  Of  these  seventy  nebula,' 
he  soys,  "  about  one-third  belong  to  the  class  of 
gaseons  bodies :  the  light  of  the  remaining 
nebulaa  and  clusters  becomes  spread  out  by  the 
prism  into  a  spectrum  which  is  apparently  con- 
tinuous." The  great  nebula,  31  Messier  in  An- 
dromeda (Vol.  X,  p.  63),  presentsa  very  romark- 
able  spectrum  ;  ia  tact,  a  kind  of  hybrid  one.  It 
is  seemingly  continuous,  and  yet  all  the  red,  and 
some  of  the  orange  end  of  it  is  absent  from  it,  and 
the  brighter  yartB  are  striped  or  mottled  in  an 
odd  und  u.iquji  ■^naaet. 
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Kret7  ooe  who  has  bewail  the  surve^r  of  the 
hekveiM  with  a  teleaoope  is  fanuliW'  with  that 
mott  atrikiiig  objsct,  42  Messier,  the  g  at 
nebula  Mnrroandiag  the  mnlcipte  star  9CMoni8(Vo(. 
X^  p.  495).  Now  for  auatjjvm  praviouly  to  Ur. 
HaggiBt's  inVteti^tioos  there  had  baen  a  growing 
diapoaltioB  to  beheTe  that  all  nebabB  without  ex- 
ception ooniiatad  merely  of  clnsten  of  stars  at 
inch  an  inSnitely  remote  dtstanoe  as  to  render 
their  component  stars  iediTtdaaUy  invisible,  and 
to  caase  them  to  present  their  well  known  ap- 
pearaace;  bat  that  increase  in  the  apertare  of  oar 
toleaeopM  was  all  that  was  needful  to  lesolre 
them  into  their  constitnent  glittering  atoms.  It 
is  trae  that  the  grand  mass  of  which  we  are  now 
speaking  had  resisted  the  power  of  Uerschel's 
40ft.  reflector,  and  that  his  son  Sir  John  Her- 
Bchel,  and,  after  him,  the  Earl  of  Rosse  with  his 
reflector  of  3ft,  in  apertnre,  and  Lassell,  with  a 
3ft.  mirror,  ooe  and  all  failed  to  resolve  it ;  bat 
^et  there  was  a  general  disposltioa  to  believe  that 
increased  opUoil  power  wonld  torn  this  mys- 
terions  doud  into  the  minnte  stars  of  which  it 
wsa  imagtned  to  be  composed.  The  tmtii  of  the 
poet's  apborism  that  "  the  wish  is  father  to  Hie 
tbonght,"  is  a  matter  of  common  experience  wiA 
ns  all,  and  it  is  therefore  not  snrprisiog  that  when 
Ldrd  Bosse  acquired  his  gigantic  6ft.  mirror,  be 
should  hare  persuaded  himself  that  he  conld  see 
some  taint  indications  of  resolrability  in  this 
nebula ;  nor  that  Bond  in  America,  and  Secohi 
at  Borne  shoald  each  have  done  the  same.  But 
now  Mr.  Huggins  appears  upon  the  scene,  and 
applies  his  crucial  test  to  determiiie  the  vexed 
point.  Let  ns  listen  to  what  he  says  :  "  The 
li^ht  from  the  brightest  part  of  the  nebula  near 
the  trapezinm  was  resolved  by  the  prisms  iuto 
three  bright  lines,  in  all  re^jects  similar  to  those 
in  the  gaseous  nebuiie  .  .  .  The  whole  of  this 
great  nebula,  a*  far  as  lies  within  the  power  of 
my  instnunent,  emits  light  wUoh  is  identical  in 
its  character ;  the  light  from  one  part  differs 
from  the  light  of  another  in  intensity  alone." 
There  is  somethiog  most  partioularly  striking  and 
impressive  in  the  first  view  of  the  spectrum  of  a 
nebula,  and  we  can  never  forget  our  own  of  the 
strange  object  under  disonssion.  In  the  darkness 
and  quiet  of  our  observatoiy,  the  death-like 
etillnasa  only  bt  okcn  by  the  measured  tick  of  the 
sidereal  clock,  the  sight  of  the  dim  bands  of  light 
emanating  from  this  mysterious  body,  iaspceMed 
ue  with  a  feeling  something  akin  to  awe. 

From  Nebulee,  the  transition  is  not  wholly  un- 
natural to  comets,  and  we  need  therefore  feel  no 
surprise  that  Mr.  Huggins  availed  himself  of  th« 
earliest  opportunity  te  examine  the  spectrum  of 
one  of  .those  strange  wanderers.  ^  Passing  over  his 
results  as  obtained  from  two  insignifioaat  comets 
which  appeared  in  1866  and  1867,  we  will  proceed 
to  notice  the  remarkable  concluaioa  which  he  was 
enabled  to  announce  with  reference  to  what  is' 
known  as  Comet  2  of  1868,  whieh  was  first  dis- 
coveKd  by  Dr.  Wianecke  on  the  I3th  of  June  in 
that  year.  Kiae  nights  afterwards  Mr.  Huggins 
directed  his  instrument  to  it  with  the  curious 
result  of  which  we  are  now  about  to  ^eak. 
Instead  oi  preeanting  a  spectrum  of  narrow  lines, 
the  comet's  light  was  resolved  iato  three  broaA 
bright  bonds,  as  shown  in  Fig.  10.  It  wonld  be 
foieign  to  our  pm-pose,  even  had  we  space  to  do 
so,  to  copy  Mr.  Huggins's  minutely-detailed 
account  of  the  shading,  &c ,  of  these  bands.  It 
must  suffice  to  say  that  the  spectrum  differed 
wholly  froin  that  of  tite  gaseous  nebula  of  which 
we  have  been  speaking  above,  and  (hat,  suspecting 
its  analogy  to  that  of  carbon,  he  compared  it 
directly  with  the  spectrnm  of  that  substance 
obtained  by  passing  the  electric  spark  through  a 
current  of  oleflant  gas.  The  carbon  ^Mctrum 
which  he  thus  got  is  shown  in  Fig.  9,  and  its 
identity  with  that  of  the  comet  wiU  be  seen  on 
inspection.  It  is  very  necessary  to  state,  though, 
that  although  Winnecke's  comet  undoubtedly 
consisted  mainly  of  carbon  in  some  form,  yet  that 
it  by  no  means  follows  that  others  have  the  same 
chemical  composition.  In  fact  Brorsen's  comet,  a 
'  small  periodical  one,  which  also  appeared  in  1868, 
gave  three  lines  which  do  not  correspond  with 
those  of  any  known  tern^rial  substance. 

We  had  intended  to  have  given  some  general 
notion  of  the  mode  in  which  the  rate  of  motion  of 
our  most  brilliant  star,  Sirins,  has  been  determined, 
aind  of  the  extraonliaarily  ingenious  manner  in 

A^ch  Mr.  Huggins  has  shown  that  it  Is  travelling 
is°ca'iif.to™  '''^  Earth.    We  had  also  some  idea  of 

BlacsT}?  some  rude  and  makeshift  apparatus  by 
iMoki.  ikaterhicb  ruiliinentary  spectroscopic  obser- 

Last  4  Vols.  *  ™^°ej  but  failing  space  warns  as 
flrat  Toiuma  oV  /x)nclude.    lu  doing  to,  we  would 

"(TBra    raqtteated.— V 
Sorer. 


fain  express  a  hope  that  our  descriptions  may 
have  heea  found  intelligible  by  those  for  whom 
they  were  more  especially  written.  We  com- 
menced by  speaking  of  the  difficulty  of  giving  a 
popular  explanation  of  the  subject  we  proposoA  to 
discuss ;  and  now,  as  we  approadi  the  end  of  our 
labours,  that  difBoulty  appears  mors  formidable 
even  than  it  did  then.  -We  have,  however,  used 
the  very  plainest  language  that  we  could  com- 
mand, and  have  never  scrupled  to  repeat  our- 
selves, whenever  such  repetition  wonld  conduce  to 
the  elucidatiou  of  the  point  under  dhoussion,  or 
tend  to  render  the  nndeistaading  of  it  by  the 
stud«it  easier.  '  So,  then,  conscious  as  we  are  of 
the  shortcomings  of  this  eesay,  let  ns  hope  that  it 
may  not  have  been  wholly  without  use  in  teaching 
those  who  hare  so  far  followed  us,  what  Stripes 
the  Sunbeam. 

Thb  BifD. 


ON  THB  BELATI0N8  BETWEEN  BODY 
AND  MIND.* 

(Continued  frompagt  222.) 

Lbciubb  II, 

GENTLEMEN,— In  my  last  lecture  I  gave 
a  general  survey  of  the  physiology  of  our 
mental  functions,  showing  how  indissolnbly  they 
are  bound  up  with  the  bodily  fnnetions,  and  how 
barren  must  of  necessity  be  a  study  of  mind  apart 
from  body.  I  pointed  out  that  the  higher  mental 
operations  were  functions  of  the  supreme  nerve 
centres  ;  but  that,  though  of  a  higher  and  more 
complex  nature  than  the  functions  of  the  lower 
nerve  centres,  they  obey  the  same  physiological 
laws  of  evolution,  and  could  be  best  approached 
through  a  knowledge  of  them.  I  now  propose  to 
show  that  the  pbeaomena  of  the  derangement  of 
mind  bear  out  fully  this  view  of  its  nature  ;  that 
we  have  not  to  deal  with  disease  of  a  metaphysical 
entity,  which  the  method  of  inductive  inquiry 
cannot  reach,  nor  the  resources  of  the  medical  art 
touch,  but  with  disease  of  the  nervons  system, 
disclosing  itself  by  physical  and  mental  symptoms. 
I  say  advisedly  physical  and  mental,  because  in 
most,  if  not  all,  cases  of  insanity,  at  one  period  or 
other  of  their  conrse,  there  are,  in  addition  to  t3ie 
prominentmental  features,  symptomsof  disordered 
nutrition  and  secretion,  of  disordered  sensibility, 
or  of  disordered  motility.  Neither  in  health  nor 
in  disease  is  the  mind  imprisoned  in  one  comerof 
the  body  ;  and  when  a  person  is  lunatic,  he  is, 
as  Dr.  Bucknill  has  remarked,  lunatic  to  his 
fingers'  ends. 

Mental  disorders  are  neither  more  nor  less  than 
nervous  diseases  in  which  mental  symptoms  pre- 
dominate, and  their  entire  separation  from  other 
nervons  diseases  has  been  a  sad  hindrance  to 
progress.  When  a  blow  on  thehead  has  paralysed 
sensibility  and  movement,  in  consequence  of  the 
disease  in  the  brain  which  it  has  initiated,  the 
patient  is  sent  to  the  hospital ;  but  when  a  blow 
on  the  head  has  caused  mental  derangement,  in 
consequence  of  the  disease  of  brain  which  it  has 
initiated,  the  patient  is  sent  to  an  asylum.  In 
like  manner,  one  man  who  has  unluckily  swal- 
lowed the  eggs  of  a  tania,  and  has  got  a  oysti- 
cercusin  the  brain,  may  go  to  the  hospital ;  another 
who  has  been  similarly  unlucky  goes  to  an  asylum. 
Syphilitic  disease  of  Uie  brain  or  its  arteries  lands 
one  person  in  an  a^lum  with  mental  symptoms 
predominant ;  another  In  an  bopital  with  sensory 
and  motor  disorder  predominant.  The  same 
cause  produces  different  symptoms,  aooording  to 
the  part  of  the  brain  which  it  particularly  affects. 
No  doubt  it  is  right  that  mental  derangements 
should  have,  as  they  often  require,  the  special 
appliances  of  an  asylum,  but  it  is  certainly  not 
right  that  the  separation  which  is  necessary  for 
treatment  should  reach  to  their  pathology  and  to 
the  method  of  its  study.  So  long  as  this  is  the 
case,  we  shall  labour  in  vain  to  get  exact  scientific 
ideas  conoerDing  their  causation,  their  pathology, 
and  their  treatment. 

Clearing,  then,  the  question  as  completely  as 
possible  from  the  haze  which  metaphveios  has 
cast  around  it,  let  ua  «sk — How  come*  idiocy,  or 
insanity ?  Whatisthe scientific meaningof them? 
We  may  take  it  to  be  beyond  question  that  they 
are  not  accidents  ;  that  they  come  to  pass,  as  every 
other  event  in  nature  does,  by  natorsi  law.  They 
are  mysterious  visitations  only  because  we  unier- 
stand  not  the  laws  of  their  production — appear 

•  Two  leotores  delivered  at  the  Rojral  Collnre  of 
PbyslciaBs  in  1876.  By  Rchby  Uaddslcv,  M.D., 
F.B.O.P.,  rrofenor  of  Medical  Jutapradmoe  in  Dal- 
verssly  Collefe,  London, 


casualties  only  because  we  are  ignorant  of  tlieir 
casualty.  When  a  blow  on  the  head  or  an  infla»> 
mationof  the  membranes  of  tho  br&in  has  produced 
derangement  of  mind,  we  need  not  look  further 
for  a  cause  :  the  actual  harm  done  to  stmetnreis 
sufficient  to  account  for  disorder  of  fnnctioo  ia 
the  best-constituted  and  beat-developed  braia. 
But  it  is  in  only  in  a  small  proportion  of  cases  ol 
insanity  that  we  can  discover  such  a  direct  physical 
occasion  of  disease.  In  a  great  many  caoas — in 
more  than  half,  certainly,  and  perhaps  in  five  out 
of  six — there  is  somethinginthenervous  otgtaaaiin 
tioo  of  the  paMn,8ame  native  pecnUarity,  which, 
however  we  name  it^redisposes  him  to  aa  out- 
break of  inaanity.  When  two  persona  undergo  a 
similar  moral  shock,  or  a  similar  prolonged 
anxiety,  and  one  of  them  goes  mad  inconsequence, 
while  the  other  goes  to  sleep  and  goes  to  wor)c 
and  recovers  his  equanimity,  it  is  plain  that  all 
the  co-operating  conditioas  have  not  been  tin 
same,  that  the  entire  cause  has  been  different. 
What  then  has  been  the  difference  ?  In  the  for- 
mer case  there  has  been  prestnt  a  most  important 
element  whieh  was  happily  wanting  in  the  latter 
— there  baa  been  a  certain  lisn4itMy  nenroais,  an 
unknown  and  variable  quantity  in  the  eqnatioo. 

Perhaps  of  all  theerronsons  notions conoaming 
mind    which    metaphysics  has     engendered  or 
abetted,  there  is  none  more  false  than  that  which 
tacitly  assumes  or  explicitly  declares  that  men 
are  born  with  equal  original  mental  cspacitr, 
opportunities  and  education  determining  tbe  dif- 
ferences of  subsequent  development.    Tbe  opinion 
is  as  cruel  as  it  is  false.  What  man  canby  takint; 
thought^add  one  cubic  either  to  his  mental  or  to 
his  bodily  stntme  7    Mnltitnde  of  human  beings 
come  into  the  world  weighted  with  a  destiny 
against  vrfaich  they  hare  nriUier  the  will  nor  Ae 
power  to  contend ;  they  are  l^e  step-children  of 
Nature,    and   groan    under  the    worst  of    all 
tyrannies — the  tyranny  of  a  bad  oiganisation. 
Men  differ,  indeed,  in  Uie  fnndamental  characters 
of  their  minds  as  they  do  in  the  features  of  their 
countenances,  or  in  tte  habits  of  their  bodies  ; 
and  between  those  who  are  bom  with  tiw  poten- 
tiality of  a  fun  and  complete  mental  develepment, 
under  fhvourable  cireumstanoea,  and  those  who 
are  bom  with  an  innate    incapacity  of  mental 
development,    under    any    circumstances,  their 
exists  every  gradation.  What  teaching  could  ever 
raise  the  congenital  idiot  to  the  common  level  of 
humati  intelligence  ?    What  teaching  conld  ever 
keep  the  inspired  mind  of  the  man  of  genius  at 
that  level? 

The  congenital  idiot  is  deprived  of  his  human 
birthright,  for  he  is  bom  with  such  a  defect  of 
brnln  that  he  cannot  display  any,  or  can  only 
display  very  ibeble  and  imperfect,  mental  func- 
tions. From  no  fault  of  his  own  is  he  thus  affiicted, 
seeing  that  he  must  be  held  innocent  of  all  offence 
but  Ibe  offence  of  his  share  of  original  sin  :  but  it 
is  nowise  so  clear  that  it  is  not  from  some  nultof 
his  parents.     It  is  all  too  true  that,  in  many  cases, 
there  has  observably  been  a  neglect  or  disregard 
of  the  laws  which  govern  the  progress  of  human 
development  through  thesges.  Idiocy  is,  indeed, 
a  manufactured    article  ;    and  although  we  are 
not  always  able  to  tell  how  it  is  manufactured, 
still  its  important  causes    are  known,  and  are 
within  control.    Many  cases. are  distinctly  trace- 
able to  parental  Intemperance  and  excess.    Out 
of  300  idiots  in  Maasaobnsetts,  Dr.  Howe  found 
as  many  as  lis  to  be  the  offspring  of  intemperate 
parents  ;  and  there  are  numerous  ssattered  obser- 
vations which  provethat  chronic  alcoholism  in  the 
parent  may  directly  occasion  idiocy  in  the  child. 
I  think,  too,  that  there  is  no  reasonable  question 
of  tbe  in-effects  of  marriages  of  consanguinity  : 
that  their  tendetiey  ia  to  produce  degeneracy  of 
tne  race,  and  idiocy  as  the  eztremest  form  of 
such  degeneracy.      I  do  not  say  that  all  the 
children  of  such  marriages  may  not  sometimes 
be  healthy,  and  tome  of  them  quite  healthy  at 
other  times  ;  but  the  general  and  ultimate  rwnlt 
of  breeding  in  and  in  is  to  produce  barrenness  and 
Sterility,  children  of  a  low  degree  of  viability,  and 
of  ifflperfect  mental  and  physical  development 
— deaf-muiism,  and  actual  imbecility  orjdiocy. 
Again,  insanity  in  the  parent  may  issue  in  idiocy 
in  the  offspring,  which  is,  so  to  speak,  the  natural 
term  of  mental  degeneracy  when  it  proceeds  un- 
checked through  generations.  It  may  be  affirmed 
with  no  little  coofiidence,  that  if  tbe  experiment  of 
intermarrying  insane  persons  for  two  or  three 
generations  were  tried,  the  result  would  be  sterile 
idiory  and  extinction  of  tbe  family.    Certain  un- 
favourable oondiiions  of  life  temd  un^uettionBbly 
to  produce    degeneracy  of   the  individual ;  tho 
morbid    predisposition    so    generated    is   then 
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tranmHted  to  the  next  generation,  and,  if  the 
noAtTonrsble  conditions  ooDtihue,  Is  igjgraTated 
ID  it ;  and  thus  a  morbid  variety  of  the  homan 
kind,  wUch  it  incapable  of  being  a  link  in  the  line 
of  prograH  of  hamanity.  NatDie  puts  it  under 
the  ban  of  eterility,  and  thus  prerents  the  perma- 
ent  degradation  of  the  race.  Morel  has  traced, 
through  four  generations,  the  family  history  of  a 
yooth  who  was  admitted  into  the  asylum  at  Ronen 
ia  a  state  of  stupidity  and  semi-idiocy  ;  the  sum- 
mary of  which  may  fitlr  illustrate  the  natural 
oouTseof  degeneracy  when  it  goes  on  through 
generatians. 

Piwt  generation : — Immorality,  depravi^, 
alcobolio  excess,  and  moral  degradation,  in  the 
great-grandfiither,  who  was  killed  in  a  tarem 
Erawl. 

Second  generatiou : — Hereditary  drunkenness, 
maniacal  attacks,  ending  in  general  paralysis,  in 
tbe  grandfather. 

Third  generation  : — Sobriety,  hot  hypochon- 
driacal tendencies,  delusions  of  persecutions,  and 
homicidal  tendencies,  in  the  father. 

fourth  generaticm : — Defeotive  intelllgenoe. 
First  attack  of  mania  at  sixteen ;  stupidity,  and 
transition  to  complete  idiocy.  Forthermoie, 
probable  extinction  of  the  family ;  for  the  gene- 
latire  functions  were  as  little  developed  as  those 
of  a  child  of  twelve  years  of  age.  He  had  two 
sisters  who  were  bqui  defeottve  physically  and 
morally,  and  were  classed  as  imbeciles.  To  com- 
plete the  proof  of  heredity  in  this  case.  Morel 
adds  that  the  mother  had  a  child  while  the  father 
was  confined  in  the  asylum,  aod  that  this  adulte- 
rous child  showed  no  signs  of  degeneracy. 

When  epUepey  in  young  children  leads  to  idiocy, 
SB  it  often  does,  we  must  generally  look  for  the 
deep  lOot  of  mischief  in  the  family  neurosis. 

No  one  can  well  dispute  that  in  the  case  of  such 
aQ  extreme  morbid  variety  as  a  congenital  idint 
is,  we  have  to  do  vrith  a  defective  nervous  organi- 
sation. We  are  still,  however,  without  more  than 
a  very  few  exact  descriptions  of  the  brains  of 
idiots-  Ur.  Marshall  has  reoently  examined  and 
described  the  brains  of  two  idiots  of  European 
descent.  He  found  the  convolutions  to  be  fewer 
in  number,  iadividuallv  less  complex,  broader, 
and  smoother  than  in  the  apes ; "  in  this  respect," 
be  says,  "  the  idiots'  brains  are  even  more  simple 
than  that  of  the  gibbon,  and  approach  Aat  of 
the  baboon."  ThecondUion  was  uie  result  neither 
of  atropy  ooroimereamst  of  growth^bat  consisted 
essential^  in  an  imperfect  evolution  of  the  cere- 
bral hemispheres  or  their  parts,  dependent  on  an 
arrest  of  dayelopment.  The  proportion  of  the 
wei^jlt  of  brain  to  that  of  body  was  extraordinarily 
dimmi&bed.  We  laam,  then,  that  wheo^  aan  is 
bom  with  a  brain  no  higher — indeed  lowei — than 
of  an  ape,  he  may  have  the  convolutions  fewer  in 
xmaiber,  and  individually  less  complex,  than  ttiey 
are  in  the  brain  of  a  chimpanzee  and  an  orang  i 
the  human  brain  may  revert  to,  or  fall  below,  that 
^pp  of  development  fcom  which,  if  the  theory  of 
Darwin  he  true,  it  has  gradually  ascended  by 
evolution  thiongb  the  ages. 

With  the  defoct  of  organ  there  is  a  oorrespon- 
dlDg  defect  of  f  onotion.  But  there  is  sometimes 
more  than  a  simple  defect  A  carious  and  inte- 
resting fact,  whiui  has  by  no  means  yet  received 
the  consideration  which  it  deserves,  is  that,  vrith 
the  appearance  of  this  animal  type  of  brain  in 
idiocy,  there  do  sometimes  appear  or  reappear 
xemarkable  animal  traits  and  instincts.  There  is 
a  class  of  idiots  whidi  may  justly  he  designated 
MowMf,  so  like  brutes  are  the  members  of  it.  The 
stories  of  so-called  vrild  men,  such  ae  Peter  the 
■"ild  boy,  and  the  young  savage  of  Aveyron,  who 
run  wild  in  the  woodf^  and  lived  on  acorns,  and 
whatever  else  they  could  pick  np  there,  were  cer- 
wwlj  exagg«rated  at  the  time.  These  degraded 
heuigs  were  evidently  idiots,  who  exhibited  a 
•omawhat  striking  aptitude  and  capacity  for  a 
wild  animal  life.  Dr.  Carpenter,  however,  quotes 
the  ease  of  an  idiot  girl,  who  was  seduced  by  some 
BiiSCiMpt,  and  whe,  when  she  was  delivered, 
gnawed  through  the  nmblUcal  oord  as  some  of  Ae 
lower  animals  da 

In  the  oonformation  and  habits  of  other  idiots, 
the  most  careless  observer  aonld  not  help  seeing 
'  the  ape.  A  striking  instanoe  of  this  kind  is 
dcMvibed  by  Dr.  Mitchell,  Deputy  Commissioner 
In  Lunacy  for  Scotland.  "  I  have  never,"  be 
•ays,  "seen  a  better  illustration  of  the  ape-faced 
idiot  Uian  in  this  case.  It  is  not,  however,  the 
MM  alone  that  is  ape-like.  He  grins,  chatters, 
■ad  seraams  like  a  monkey,  never  attempting  a 
aoand  in  any  way  reaembling  a  word.  He  puts 
huas^  in  the  moat  ape-like  attitude  in  his  dnntg 
after  uoe,  and  of  tan  brings  bis  month  to  help  his 


hands.  He  grasps  what  he  brings  to  his  month 
with  an  apish  hold.  Histhumba  are  bat  additional 
lingers.  He  has  a  leaping  walk.  He  has  heavy 
eyebrows,  and  short  hair  on  bis  cheek  at  face. 
He  is  muscular,  active,  and  not  dwarfish.  He  sits 
,on  the  floor  in  ape.  fashion,  with  his  genitals  al- 
ways exposed.  He  has  filthy  habits  of  all  kinds. 
He  may  be  called  an  idiot  of  the  lowest  order ; 
yet  there  is  a  mischievous,  brute-like  intelligence 
in  his  eye.  His  head  is  not  very  small.  Its  greatest 
drcumfertnoe  being  twenty  inahes  and  a  half,  bat 
in  shape  it  strong^  exhibits  the  ape-form  of 
abnormaUty." 

Pinel  has  recorded  the  ease  of  an  idiot  who  was 
something  like  a  sheep,  both  in  respect  of  her 
tastes,  her  mode  of  life,  and  the  form  of  her  head. 
She  had  an  aversion  to  meat,  and  ate  fruit  and 
vegetables  greedily,  and  drank  nothing  but  water. 
Her  damoDstratians  of  sensibility,  joy,  or  trouble, 
were  confined  to  the  repetition  of  the  iU-articulated 
words  M,  ma,  bah.  She  alternately  bent  and 
raised  her  head,  and  rubbed  herself  against  the 
belly  of  the  girl  who  attended  her.  If  she  wanted 
to  resist  or  express  her  discontent,  she  tried  to 
butt  with  the  crown  of  her  head  ;  she  was  very 
passionate.  Her  back,  her  loins,  and  shoulders 
weie  covered  with  flexible  and  blockish  hairs,  one 
or  two  inches  long.  She  never  could  be  made  to 
sit  on  a  chsir  or  bench,  even  when  at  meals  ;  as 
soon  as  she  was  placed  in  a  sitting  posture,  she 
glided  on  the  floor.  She  slept  on  the  floor  in  the 
posture  of  animals. 

Dr.  Crichton  Browne  has  now  under  care  in  the 
West  Biding  Asylum,  a  deformed  idiotic  girl,  who 
in  general  appearance  and  habits  baa  poinis  of 
resemblance  to  a  goose  ;  so  much  so,  that  the 
nurses  who  received  her  describes  her  as  just  like 
"  a  plucked  goose."  Her  father  died  in  the  asylum, 
and  ber  mother'a  sister  was  also  a  patient  in  it  at 
one  time.  She  is  4ft  2in.  in  height,  has  a  small 
bead,  and  thin  and  scanty  hair,  so  that  the  crown 
of  the  head  is  partially  bald.  The  eyes  are  large, 
round,  prominent,  and  restless,  and  are  frequently 
covered  by  the  eyelids,  aa  if  by  aslow  forcible  effort 
at  winking.  The  lower  jaw  is  large,  projecting 
more  than  one  inch  beyond  the  contracted  upper 
jaw,andposse8sesan  extrsordinaryrange  of  antero- 
posterior, as  well  as  lateral,  movement ;  the  whole 
conSgoration  of  the  lower  part  of  the  face  baring 
a  somewhat  bill-like  appearance.  The  neck  u 
unusually  long  and  flexible,  and  is  oapable  of 
being  bent  backwards  so  as  actually  to  touch  the 
back  between  the  scapulas.  The  cutis  anserioa  is 
generally  over  the  body,  but  is  moat  marked  on 
the  back  and  dorsal  aspeeis  of  the  limbs,  where  it 
looks  exactly  as  if  it  had  been  just  deprived  of 
feathers.  The  inferior  angles  of  the  soapnIsB  stands 
prominently  out,  and,  moring  freely  with  the 
movements  of  the  arms,  have  precisely  the  appear- 
ance of  rudimentary  wings.  The  girl  utters  no 
articulate  sounds,  but  expresses  pleasure  by  cack- 
ling like  a  goose,  and  displeasure  by  hissing  or 
screeching  like  a  goose,  or  perhaps  like  a  macaw. 
When  anfiry,  she  flaps  her  arms  gainst  her  sides, 
and  beats  her  feet  upon  the  floor.  She  knows  her 
own  name,  and  understands  one  or  two  short  aen- 
tenoes,  audi  as  **  Come  here,"  aad  "  Pot  out  your 
band."  She  recognises  the  persons  who  attand 
upon  her  and  fbed  her,  and  is  mneh  agitated  if 
touched  l^  a  stranger.  She  eaanot  fe^  herself, 
bat  swallows  voraciously  all  that  is  put  into  her 
month,  showmg  no  preference  for  one  article  of 
diet  over  another.  She  is  dirty  in  her  habits,  aad 
BO  ameont  of  attention  has  improved  ber  in  this 
respect.  She  is  very  fond  of  her  baih,  cackling 
when  she  is  put  ia,  aad  acreeahing  when  she  is 
taken  out  of  it. 

(2b  be  eoittiittud.) 


CHAPTERS   ON   CUBIOUS   CATKB- 

PILLABS JUNE. 

By  J.  R.  S.  CurrosD. 

THK  thooghtfol  observer  of  Caterpillar  life 
can  hardly  fail  to  be  impresaed  with  the 
endless  varieties  of  shading  aad  oolosring,  and 
the  numerous  variations  in  form,  which  occur 
amongst  these  creatures,  even  if  we  confine  our 
attention  to  oar  native  land.  Looking  upon  the 
imago,  the  butterfly  or  moth,  as  the  true  embodi- 
meat  of  the  form  of  each  ^ecies,  we  might  have 
said  that  it  would  have  mattered  very  little  what 
appearance  it  had  in  this  or  any  preparatory 
stage  ;  and  had  we  no  kaowledge  to  the  con- 
trary, we  might  have  expected  to  find  all  cater- 


pillars very  much  of  the  same  colour — ^perhaps  of 
a  uniform  green  or  brown.  Instead  of  this,  we 
have  sometimes  displayed  as  maoh  beauty  as  in 
tho  perfect  insect — in  some  oases  more — while 
there  are  very  few  saterpillars  indeed  that  are  of 
a  uniform  colour.  It  is  singular,  though,  that  in 
very  few  cases  is  there  any  resemblance  between 
the  markings  exhibited  fay  the  caterpillar  and 
those  which  adorn  the  wings  of  the  imago  pro- 
d«eed  therefrom.  Discernment  is  sadly  at  fault 
here  amongst  those  non-entomologists  who,  from 
the  eironiBstance  that  they  work  in  gardens  or 
fields,  oome  into  contact  with  many  different 
kinds  of  caterpillars.  As  a  rnle,  they  notice  no 
differences  amongst  them,  but  class  them  all  to- 
gether as  "green  varmint"  or  " blight,"  ^and 
regard  them  as  tliiiigs  to  be  squashed  out  of  exist- 
tence  as  speedily  as  possible.  So  (hat  of  many  a 
gardener  we  might  say,  parodying  the  poet's 
lines,  that  all  he  notices  ia — 

A  blight  upon  the  ihmlx  or  trees, 
SoDw  commas  bliicbt,  'tis  all  be  teas 
To  bin  'Us  noUung  more. 

Well,  in  theae  times,  the  schoolmaster  Is  Abroad 
and  we  will  hope  that  such  being  the  case  he  wilt 
look  a  little  beyond  his  books,  and  getting  a  good 
insight  into  Nature  and  its  operations  himself, 
be  will  be  the  better  fitted  to  make  "  the  rising 
generation^"  the  "oomisg  men,"  rather  wiser  in 
tiiese  loatters  than  we  can  expect  to  find  thgae 
who  are  now  too  old  to  be  apt  pupils  of  natural 
history  lore. 

A  host  of  caten>illars  is  feeding  in  June,  espe- 
cially in  the  early  part  of  the  month  ;  towards  the 
close,  however,  a  good  part  will  have  become 
fvpa,  and  await  the  change  to  the  imago,  or 
perfect  state.  There  is  some  difference  in  each 
year,  according  to  the  weather  and  the  state  of 
the  vegetation  ;  this  present  year  (1870)  has  as 
yet  retarded  insect  life,  and  many  apecies  are  a  fort- 
night or  three  weeks  behindhand.  In  some  of  our 
woods,  more  particularly  in  the  sooth  of  England, 
the  caterpillar  of  that  handaoms  and  remarkably 
agile  butterfly  known  as  the  SUverwashed  Fritil- 
lary>  ox^  he  detected  by  a  very  careful  search  in 
its  food  plant,  the  violet  This  caterpillar, 
betides  feeding  on  the  species  of  violet,  is  aJso 
said  sometimes  to  be  found  on  the  wild  raspberry, 
but  this  is  extremely  doubtfuL  As  such  low- 
growing  ylants  cannot  be  "  heates  "  the  best  plan 
is  to  croam  down  and  turn  over  the  leaves,  dis- 
regarding the  stiffness  in  the  back  thereby  pro- 
duced, and  beeping  in  view  the  fact  that  the  cater- 
pillar has  tbe  trick  of  falling  off  the  plant  at  a 
very  alight  tsseh,  doubling  itself  up  partly.  The 
parent  buttertBUes  dafosU  their  e^  in  Jnly  or 
August,  and  as  these  haiteh  Aortly  after,  and 
the  caterpillan  are  not  adult  until  the  begiunlng 
of  June,  thmr  thus  pass  about  nine  months  in 
this  state.  The  ground  oolour  is  blatdt ;  down 
the  back  are  two  yellowish  stripes,  with  a  black 
stripe  between  them  ;  along  the  aiint  in  a  triple 
series  are  delioate  lines  of  a  rust  eolowr.  On  each 
segment  are  six  spires,  whiok  give  off  iue  brisUes ; 
on  the  second  segmest  tbere  are  two  wit  of  the 
six,  which  project  over  the  head  of  the  eaterpillar, 
and  h«ve  black  tips.  (See  Fig.  1.)  Suspending 
itself  against  some  twigorsti^  whan  it  hasceased 
to  eat,  the  caterpillar's  akin  is  cast  off  and  the 
chrrsalis  state  assumed,  and  in  this  case  the  name 
is  really  correct,  for  the  shell  of  the  chrysalis  is 
decorated  with  spots  and  dashes  of  gold. 

In  the  early  part  sf  the  praaaDt  century,  the 
siagalarly-formed  Comma  Botterfiy  (  Vaatua  C. 
AUmm)  was  taken  pretty  freely  near  the  metro- 
polis ;  it  has  now  dia^peared,  nor  does  it  appa- 
rentiy  occur  in  the  southern  and  efutern  coanties 
of  Eoglaod.  Ia  Herefordshire,  Mr.  Newman 
reports  it  as  still  oeoarring,  and  in  the  Ijake  Dis- 
trict, and  a  few  other  kxaslitiea,  indiridnals  are 
seen  oa  the  wing  most  eeaaons.  During  1864,  an 
entomologist  obtaiaad  the  caterpillar  of  this 
species,  and  it  is  one  of  some  singularity,  feeding, 
asfar  as  observed,  only  upon  the  hop-vine.  As 
it  is  sluggish  in  its  movements,  wad  a,  day-feedei, 
it  might  probably  be  obtained  by  beating  this 
climber.  It  is  also  snppoaed  to  feed  on  the  currant 
and  on  nettles.  Like  the  preceding,  it  has  two 
proeesaet  projeetiag  in  front  of  the  bead,  but  in 
the  caterpillar  «f  the  Comma  tbey  aotoally  spring 
from  the  head,  and  are  of  a  homy  nature  ;  theae 
are  black,  as  is  the  bead  and  the  next  segment  of 
the  body,  though  tho  general  colour  of  the  re- 
mainder is  grey,  chequeied  with  fulvous  ;  from 
tit  seventh  to  the  twelfth  segment  there  is  a 
white  stripe  down  the  back; on  the  sides  and  back 
are  seven  rows  of  branched  spines ;  the  eyes,  as 
may  be  observed  by  a  magnifier,  are  crowded  to- 
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Flo.  1.  > 
f[ethar.'  The  cbrjulia  is  suspendei*,  head  down- 
wards, from  some  leaf-stalk,  and  ban  a  few  silver 
blotchea,  on  an  amber  gronnd  ;  it  U  also  marked 
witb  fine  black  lines.  The  butterfly  emei:geg  in 
'Angnst  and  September ;  it  is  also  fonnd  in  the 
spnog  of  the  year,  and  indiridnala  tben  on  the 
wing  hare  possibly  lived  throoKh  tbe  winter. 

Common  in  most  parts  of  Britain,  and  occur- 
iog  also  in  Ireland,  is  the  moth  known  as  tbe 
Beaded  Cbestout.  (Anehooelit  Putaeina.)  The 
caterpillars  emerge  in  tbe  spring  &om  eggs  laid 
the  previous  autumn,  and  as  they  feed  on  the 
buttercup  and  other  meadow  plants  growing 
amongst  the  grass ;  they  may  be  conveniently 
taken  by  sweepiDg  the  grass  which  is  growing 
for  the  bay  crop,  but  not  daring  the  middle  of 
tbe  day.  Tbey  fall  into  the  net  rolled  up  olosely, 
bnt  soon  relax  and  march  off  briskly,  and  present, 
as  tbey  move,  an  odd  appearanoe,  for,  at  the  in- 
terstice of  each  ^segment  is  a  fold  of  skin  of  ayellow 
colour,  and  these  folds  appear  and  disappear, 
looking  like  yellow  rings.  The  body  is  velvety 
and  cylindrical,  apple-green  in  tint,  witb  an  ex- 
tremely slender  white  stripe  down  tbe  back,  and 
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broader  one  along  the  sides  ;  there  are  also  a 
few  dots  sprinkled  along  the  back.  Early  in  June, 
these  caterpillars  enter  the  earth,  and  beneath  it 
form  compact  cocoons  of  grains  intermingled 
with  silk.  It  has  been  noticed  by  Mr.  Newman 
that  tbey  remain  some  weeks  unchanged,  bnt  ulti- 
mately become  chrysalides,  which  produce  moths 
in  September  and  October.  An  Instance  bow 
certain  species  simulate  the  appearance  of  the 
plante  on  which  they  feed  is  furnished  by  the 
caterpillar  of  the  Mallow  Moth.  (^Subolia  Cerrina- 
ria.)  When  the  Common  Mallow  is  shaken,  and 
there  are  any  of  these  caterpillars  feeding  upon  it, 
tbey  roll  themselves  into  rings,  tbe  legs,  head, 
and  olaspers  being  bidden,  and  resemble  the  seed 
of  the  plant,  well-known  to  all  country  children 
as  "  cheeses  ;  "  also  when  not  disturbed  they  ex- 
tend themselves  nlong  the  stalks,  to  which  Iboy 
assimilate  in  colour,  and  thus  again  escape  notice. 
The  whole  body  i«  covered  with  minute  wart«, 
each  tipped  with  a  tiny  brisUe  ;  these  are  white, 
while  the  general  colour  is  dull  green  ;  down  the 
t>ack  is  a  darker  line,  showins  the  conr.^  of  tbe 
alimentary  canal  ;  the  logs  are  curious,  b,Mng  verj- 
Je  and  nearly  transparent.  These  oterpillars 
J  full  grown  in  Jane. 


The  cat'rpillar  of  the  Small 
Chocolate  TSf  (^Clottera  Rfeluta), 
may  be  beaten  off  dwarf  sallows 
in  many  places  throughout  England 
in  tbi*  month.  It  is  slightly  hairy, 
marked  with  grey  and  yellow,  the 
under  surface,  legs,  and  claspers 
being  smoke-coloured,  and  the  head 
black.  The  coconn  is  spun  amongst 
the  leaves,  and  tbe  moth  flies  forth 
in  August,  giving  birth  to  anotber 
brood  of  caterpillars  in  September. 
A  mnoh  handsomer  caterpillar  than 
that  of  Recluta  is  its  congener,  tlie 
Scarce  Chocolate  Tip.  {C.  ana- 
choretd),  which,  however,  no  ento- 
molo^t  is  very  likely  to  find  at 
large,  as  it  is  of  exceeding 
scarcity.  Nevertheless,  speoiroens 
of  the  moth  are  common  enough 
in  collections,  nearly  all  of  which 
are  the  descendants  of  some  caterpil- 
lars fonnd  at  Folkestone,  a  few  years  since.  It  is  a 
species  which  will  breed  in  confinement,  and  by 
this  means  an  abundance  of  tbe  caterpillars  have 
been  got  year  after  year.  The  general  hoe  of  the 
body  is  velvety  black,  mottled  with  smoky-grey  ; 
a  stripe  of  dingy  white  runs  down  tbe  back,  and 
when  the  caterpillar  is  crawling,  we  can  perceive 
that  this  apparent  stripe  is  composed  of  square 
markings,  which  are  connected  by  lines  running 
between  the  segments  ;  a  double  series  of  similar 
markings  runs  along  the  sides,  one  row  above  the 
spiracles,  the  other  below  them  ;  there  is  a  hump 
of  chestnut-brown  on  the  fifth  and  twelfth  seg- 
ments ;  that  on  the  fifth  is  surronnded  by  a  white 
patch  ;  in  addition  there  are  smaller  prominences 
on  three  other  segments ;  the  head  is  black,  and 
also  the  legs ;  the  olaspers  of  a  smoky  hue. 
Towards  the  end  of  June,  or  early  in  July,  this 
caterpillar  (at  least,  when  in  captivity)  has 
reached  its  fall  size;  and  spins  itself  a  ooeoon 
between  the  leaves  of  the  food-plant;  it  apparently 
thrives  best  on  sallow  or  poplar. 

A  truly  ferocious  caterpillar  is  that  from  which 
the  rather  elegant  moth,  tbe  Dun  Bar  {Ootmia 
TrapetinaJ,  is  developed.  So  eager  for  prey  is 
he  that,  when  he  is  beaten  into  the  net  or  um- 
brella, ere  he  has  hardly  recovered  from  the 
shook,  he  begins  to  crawl  witb  rapidity  after 
some  unfortunate  smaller  caterpillar  that  may  he 
at  hand,  especially  preferring  that  of  the  Common 
Winter  Moth  ;  and  Ifr.  Newman  points  out  the 
curious  fact,  that  the  caterpillar  of  tbe  Dun  Bar 
does  not  seize  its  prey  by  the  extremity,  should 
that  be  nearest,  but  advances  nntU  he  can  grasp 
the  neck  of  the  victim.  He  rarely  devours  tbe 
body  entirely,  though  bis  appetite  is  considerable, 
pre&rring,  after  awhile,  to  look  after  a  fresh 
victim.  This  caterpillar  is  fonnd  on  oak  and 
hombean,  the  leaves  of  which  it  probably  eats 
occasionally,  though  most  partial  to  animal 
food.  In  appearance  it  is  of  a  dull  green  colour, 
tbe  body  plump,  and  the  head  rather  narrower, 
and  shining  ;  there  are  five  pale  stripes  running 
fiom  head  to  tail,  and  it  is  also  freckled  over 
with  numerous  small  warts,  which  are  black,  sur- 
rounded by  a  white  ring.  The  under  side,  legs, 
and  claspers  are  of  a  delicate  green.  It  is  adult 
about  the  middle  of  June,  and  changes  to  a  chry- 
salis on  tbe  surface  of  the  gronnd  ;  the  moth  ap- 
pearing a  few  weeks  after. 

A  not  very  common  moth  is  known  as  tbe 
Lilac  Beauty  (PerU'allUi  Sfringaria),  and  it 
deserves  the  name  it  bears,  lor  the  wings,  which 
are  of  a  lustrous  grey,  are  tinged  with  red  and 
yellow,  mingled  with  white  and  brownish  mark- 
ings. The  caterpillar  feeds  on  lilac  and  other 
shrubs  in  this  month  j  when  of  full  size,  it  is 
rather  of  a  rose-coloured  hue  generally,  though 
sometimes  grey,  along  the  back  is  a  pale  line,  and 
there  are  two  singular  proceasea,  like  hooks,  on 
the  ninth  segment,  and  fonr  rather  conspicuous 
warta  on  the  sixth  and  seventh  segmento.  The 
chrysalis  is  enclosed  in  a  silken  ooeoon  of  slight 
textnre,  and  it  displays  numerous  brown  stripes 
and  spots.  I  believe  this  species  is  partial  to 
woodlands— at  least,  this  appears  to  be  the  case  in 
the  south  of  England. 


REGENERATIVE  HOT  BLAST  FURNACES. 

AT  a  recent  meeting  of  the  Institution  of  Civil 
Engineers  a  paper  read  was  "  On  Recent  Im- 
provements in  Regenerative  Hot-blast  Stoves 
for  Blast  Furnaces,"  by  Mr.  E.  A.  Cowper. 


The  Author  stated  that  when,  in  1828,  the 
late  Mr.  J.  B.  Neilson  (M.  Inst.  C.E.)  intro- 
dnced  the  plan  of  heating  tbe  air  employed  as 
blast,  by  means  of  Iron  placed  in  or  near  a  fire, 
the  increase  of  temperature  was  at  first  only 
from  60  deg.  to  100  deg.  Fahr.  Snt'seqnently, 
Mr.  Neilson  obtained  a  temperature  of  (500  deg. 
or  6i>0  deg.,  and  tbe  pipe  stoves  had  since  been 
urced  np  to  900  deg,  and  in  a  few  c«s««  to 
1000  deg.  Tbe  wear  and  tear,  however,  with 
snch  temperatures  of  blast  were  considerahle. 
there  was  great  loss  of  heat  by  conduction,  and 
the  pipe  stoves  were,  as  a  rule,  worked  in  a  leaky 
condition,  necessitating  the  exp  enditure  of  engina 
power  for  blowing  air  uselessly. 

The  improvements  described  in  the  paper  were 
based  upon  Mr.  Siemens'   regenerative  fnrnace. 
Each  stove  of  a  pur  consisted  of  a  wrongbt-iroa 
cylindrical  casing,  lined  with  fire-brick,  and  pro- 
vided with  a  central  shaft  or  flue,  which  extended 
to  within  a  few  feet  of  the   brick   dome  forming 
the  top.    Around  this  shaft  there  were  a  nnmber 
of  compartments,  or  boxes,   formed  of  bricks   so 
placed  that  those  in  one  course  were  not  exactly 
coincident  in  position  with  those  in   tbe  courses 
either  above   or    below,  though  a  passage    was 
left  open  from  the  bottom  to  the  top  of  the  sums 
of  brickwork.    This  wrongbt   iron   casing    was 
provided  with  several  valves,  three  being  for  the 
admission  of  cold  blast,  of  gsa,  and  of  air  for 
combustion,  and  two  biaing  for  the  exit  of   the 
hot  blast  and  of  the  products  of  combnstion. 
When  a  stove  had  been  at  work  heating  blast,  and 
it  was  wanted  to  re-heat  it,  the  first  thing  to  bt 
done  was  to  put  another  stove  in  operation,  then 
to  shot  the  hot  and  tbe  cold  blast  valves,  allow- 
ing the  air  in  the  stove  to  be  blown  out  at  a  small 
valve   to  reduce  it  to  atmospheric  prassure.     The 
gas,  air,  and  chimney  valves  were  next  opened, 
and  the  gas,  igniting  as  it  entsrvd,  gave  a  lai^e 
volume  of  flame  right   up  tbe  central  shaft  and 
over  and  Into  the  regenerator,  thus  beating  the 
top  coarse  of  brickwork  considerably,  the  next 
coarse  rather  less,  and  so  on,  the  products  of 
combustion  passing  away  to  tbe  chimney  at  a 
temperature  of  about  300  deg.    In  taa  course  of 
a  few   hours,   a  large    amount  of  caloric   was 
stored  up  in  the  bricks  forming  the  regenerator, 
a  good  red  heat  penetrating  nearly  to  the  iMttom, 
when  the  stove  was  again  ready  to  heat  tbe  bla^t 
to  a  temperature  of  1400  deg.  or   1500  deg.    In 
these  stoves  the  cost  of  dust  catchers  was  avoided, 
and  the    expense    of  producing   gas   was  also 
saved,  as  the  gas  was  used  direct   from  the  top  of 
the  blast  furnace,  and  the  stoves  could  be  cleaned 
out  with  tbe  greatest  facility.    The  oonstmction 
of  the  regenerator  in  compartments  or    boxes, 
connected  together  vertically  but  not  horizontally 
gave    the  power  of   applying  the    blast  witb 
eiiiciency  (iniBmuob  as  the   whole   force  of  fho 
blast  was  confined  to  the  one  passage  that  was 
being  blown   at  the  time),   and  admitted  of  a 
brush   being  passed  np  or  down  the   boxes  to 
remove  the  dust.    The  form  and  proportion  of 
the  passages  had  been  fonnd,  after  numerous 
experiments  to   produce  an   excellent    effect  in 
mixing  the  air,   thereby  ensuring   a  rapid  and 
perfect  jondnction  of  heat  from  the  brick   to   the 
air,  or  vice  versa,  from  the  products  of  eomboslaon 
to  the  bricks. 

The  resulU  obtained  by  Messrs.  Cochrane  Irom 
tbe  adoption  of  these  stoves  at  Ormesby,  as  re- 
garded the  quality  of  iron,  tbe  Increased  m^e, 
and  the  saving  of  coke  in  the  blast  furnace,  had 
been  most  satisfactory.  Thus  there  was  a  saving 
of  4  cwt  of  coke  per  ton  of  iron  produced,  by 
the  use  of  the  regenerative  stoves  for  heating  the 
blast,  when  compared  with  good  cast-iron  pip» 
stoves,  and  the  saving  was  stiU  more  over 
ordinary  pipe  stoves.  With  a  large  furnace, 
producing  475  tons  a  week,  tbe  first  cost  of  these 
stoves  was  somewhat  less  than  the  cost  of  pipe 
stoves,  while  the  expense  of  working  was  less,  so 
that  the  profit,  taking  every  thing  into  account 
was  estimated  to  amount  to  about  «416^  a 
year. 


w 

tion. 


BARNACLES. 
E  give  this  week  an  engraving  of  a  group  of 
barnacles— a    most  accurate    represonta- 

'it  requires  a  good  deal  of  faith  to  believe  that 
barnacles  are  related  to  crabs,  fortheyare  not  the 
least  alike,  and  tbe  first  is  fixed  like  a  sheU-fiih 
on  to  pieces  of  timber  floating  about  in  the  sea,  or 
to  the  rocks  washed  by  the  tide -,  while  the  last 
has  legs,  clawi,  eyes,  and  the  power  of  «no»'nR 
and  swimming.    Yet  it  is  quite  troe  that   the 
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BABNACLES. 


barnacle  belongs  to  the  Mme  class  of  animals  that 
includes  the  crabs,  shrimps,  and  lobsters.  If  a 
piece  of  rock  is  pat  into  a  large  glass  fnll  of  sea 
water,  man/  things  may  be  seeo  on  it  which  are 
of  a  white  oolour,  and  whose  shape  is  something 
like  that  of  a  thimble  with  tha  top  battered  in.  If 
they  are  examined  it  becomes  evident  that  the 
conical  oataide  is  formed  of  several  little  bits  of 
hard  shell  joined  together  very  carefnily,  and 
that  the  top  has  a  valve  in  it.  'When  the  water  is 
quite  clear  and  quiet,  a  small  Sapper  is  forked  oat 
throagh  the  valve,  and  is  moved  to  and  fro  with  a 
motion  like  that  of  opening  and  shnttingthe  fia- 
gers.  The  flapper  has  some  long  bristles  attached 
to  it,  and  they  are  beautifal,  feathery-looking 
things  when  examined  under  a  microscope.  The 
movement  goes  on  for  honrs,  and  ceases  upon  the 
least  alarm.  Then  the  flappcrii  are  withdrawn, 
the  ralve  closes,  and  the  barnacle— for  such  is  the 
creatnre — looks  again  like  a  conical  piece  of  stoue 
The  flappers  are  the  lungs  as  well  as  the  hands  of 
the  barnacle,  and  minute  living  creatures  are  en- 
tangled by  them  and  passed  by  a  current  of  water 
into  the  month,  which  is  within  the  shell.  When 
the  bamaole  produces  its  eggs,  it  ejects  them  with 
i^ttream  of  water,  and  they  float  aboat  in  the  sea, 
being  very  minute  things.  They  soon  become 
hatched,  and  then  it  is  that  the  reason  becomes 
clear  why  barnacles  and  crabs  are  placed  by 
zoologists  in  the  same  class.  The  young  baroacle 
M  jnst  like  a  shrimp,  withfaglong  body,  many  long 


legs  close  to  its  head,  and  a  large  tail  ;  it  has 
eyes,  and  swims  about  most  vigorously.  It  ap- 
pears to  be  constantly  in  movement,  and  although 
actively  employed  in  swimming,  and  in  crawling, 
it  does  not  care  to  seek  for  food.  After  a  while 
the  young  free-swimming  creature  rests  npon  a 
piece  of  rook,  or  wood,  or  even  on  the  back  of  a 
fish,  and  then  a  wonderful  alteration  takes  place. 
The  long  legs  and  feelers  near  the  head  grasp  the 
substance  on  which  the  creatnre  is  to  lire  for  the 
future,  and  a  gummy  substance  comes  from  a 
gland  which  has  been  growing  for  some  time  close 
to  the  head.  Tha  gum  sticks  the  legs  and  the 
feelers  to  the  substance,  the  eyes  diminish  in  size 
and  are  no  longer  seen,  the  tail  and  the  hind  legs 
grow  into  the  feathery  flappers  already  noticed 
and  the  shell  of  many  pieces  encloses  all.  The 
barnacle  is  then  flxed  for  life,  head  downwards, 
and  it  loses  its  organs  of  sight,  and  receives  a 
mouth  and  stomach,  which  it  had  not  before,  when 
in  the  free- swimming  state.  All  barnacles  do  not 
undergo  this  change,  for  the  males  of  some  kinds 
live  inside  the  conical  house  which  holds  the 
female,  and  never  have  honses  of  their  own,  for 
they  remain  in  the  free-swimming  state.  All  the 
animals  of  the  crab  class  have  to  undergo  a  change 
of  form  before  arriving  at  maturity,  and  the  com- 
mon shore  crnb,  when  it  is  flrst  hatched,  is  a  long 
thing  with  a  great  head,  and  legs  fitted  for  swim- 
ming, and  not  for  crawling.  As  it  grows  the  body 
sborteus  by  cnrliog  the  tail  end  underneath,  and 


the  legs  and  claws  grow  out  of  the  swimming  ap- 
paratus. Some  of  the  barnacles  that  live  on  coral 
reefs  are  very  beautiful,  and  their  shells  are  orna- 
mented in  imitation  of  the  flower-like  polypes  of 
the  stony  madrepores. 

The  accompanying  illustration  will  give  the 
reader  a  good  idea  of  the  appearance  which  a 
family  of  barnacles  presents,  clinging  to  the  nnder 
sui  face  of  a  floatiag  log.— Scitmtijic  American. 


NOTES  ON  RECENT  DISC0VBRIB8  IN 
SCIENCE,  AND  THEIR  PRACTICAL  AP- 
PLICATIONS.* 

PoiaoNoui  Fbofebties  of  New  Dteb. 

A  FURTHER  step  has  been  made  in  the  in- 
vestigation ot  the  reputedly  poisonous 
properties  of  some  of  the  new  dyes.  There  can  be 
no  doubt  that  cases  have  occurred  in  which  in- 
tensely irritating  effects  have  been  prodnced  by  a 
few  of  these  colonrs,  but  they  have  been  rare  rela- 
tively to  the  frequent  use  of  articles,  snch  as 
stockings,  dyed  with  them.  The  researches  of  M. 
Quyot  go  to  show  that  these  dyes  are  poisonous 
or  not  according  as  they  are  pure  or  impure. 
Thus,  it  is  said  that  aznline,  the  bine,  is  poisonous 
if  it  contains  an  excess  of  aniline.  The  same 
colour  also  produces  irritation  of  the  skin  when 
prepared  with  coraline  containing  excess  of 
phenol.  The  coraline  red,  as  we  have  mentioned 
before,  is  the  colour  which  in  most  cases  produced 
the  effects  which  caused  the  alarm  on  the  subject. 
It  is  not  necessary  to  say  more  on  tha  matter,  for, 
as  the  manufacture  of  the  dyes  improve,  the 
effects  now  seen  but  rarely  will  never  be  observed . 

ELEcrrBOLYsis  OP  NiTKic  Acid. 
When  a  very  dilute  acid  is  operated  npon, 
hydrogen  only  is  evolved  at  the  negative  pole,  and 
no  secondary  product  is  found  in  the  liquid  con- 
tained in  the  negative  compartment  With  a  less 
dilate  acid,  that  is,  an  acid  with  about  125  equiva- 
lents of  water,  hydrogen  is  first  given  off,  then  a 
little  nitrogen,  and  the  liquid  is  found  to  contain 
traces  of  ammonia.  In  the  case  of  a  stronger  acid 
with  only  16  equivalents  of  water,  while  oxygen 
is  freely  given  off  at  the  positive  pole,  no  hydro- 
gen for  sometime  escapes  at  the  negative,  all  that 
gas  re-acting  on  and  combining  with  the  acid  in 
the  compartment,  the  liquid  assuming  a  distinctly 
blue  oolour.  After  some  time,  however,  hydrogen 
mixed  with  some  nitrogen  comes  off,  but  soon 
gives  place  to  an  evolution  of  binozideof  nitrogen  , 
which  in  its  turn  ceases,  and  hydrogen  again 
appears.  In  the  end  a  good  deal  of  ammonia  is 
found  in  the  negative  liquid,  and  also  mnch 
nitrious  acid.  Nitric  acid  with  two  equivalents  of 
water  gives  off  at  first  only  binoxide  of  nitrooen, 
then  hydrogen.  Thus  we  see  that  the  redncing 
action  of  hydrogen  on  nitric  acid,  according  to  the 
strength  of  that  acid,  produces  nitrous  acid,  bin- 
oxide  of  nitrogen,  nitrogen,  and  ammonia. 

LoowooD  IN  Wine. 
A  very  easy  way  of  detecting  logwood  oolonr  in 
wine  has  been  published  in  France,  which,  if  good 
for  anything,  will  be  useful  in  discoveriog  the 
adnlteration  of  port.  We  have  only  to  moisten  a 
strip  of  paper  with  a  strong  solution  of  neutral 
acetate  of  copper,  and  dip  it  into  the  suspected 
vinous  fluid,  which,  if  it  contains  logwood,  will 
give  a  blue  colour  to  the  paper.  If,  however,  the 
colour  of  the  wine  be  the  natural  product  of  the 
grape  the  paper  changes  to  a  grey  shade. 

Tension  of  Liquids. 
An  observation  has  been  made  which  has  re- 
sulted in  the  discovery  of  a  new  mode  of  estimat- 
ing the  strength  of  aloohol.     M.  Ducaux  has  been 
experimenting  on  the  superficial  tension  of  liquids 
with  an  apparatus  which  exhibits  the  variations  of 
it  in  a  very  remarkable  way.     A  dropping  tnbe, 
for  instance,  ir  arranged  to  let  fall  in  air  100  drops 
a  minnte.     If,  now,  the  experiment  be  repeated 
in  air  saturated  with  vapour  of  alcohol,  instead  of 
100  drops,  110  will   fall  in  the  minute.     This  is 
caased  by  the  solution  of  soma  alcohol  in  th 
water,  by  which  the  superficial  tension  of  th 
liquid  is  diminished.    Further  experiments  ledt 
the  discovery  that  the  strength  of  alcohol  could 
be  exactly  determined  by  ascertaining  how  many 
drops  would  fall  in  a  minute  from  a  given  orifiioe. 

To  Dye  Linsn  with  Anilimi   Bi.ack. 
A  simple  process  is  given  in  che  Ocrmoa  X>yeri 
JoanuU,  which  is  said  to  produce  a  very  deep  and 
beautiful  black  on  linen  goods  by  means  of  ani- 


*  From  the  JUtchama'  JUai;<uinti' 
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line.  The  goods  are  first  immersed  in  a  Intli  con- 
sisting of  a  solution  of  acetate  of  aniline  of  1  deg. 
'  Banme,  to  which  is  also  added  i  per  cant,  of  sal 
ammoniao,  1  per  cent,  of  chlorate  of  potash,  ^  per 
cent,  of  nitrio  acid,  and  1  per  cent,  of  sulphate  of 
copper.  The  goode  are  then  wrong  ont,  and  are 
taken  moist  to  an  oxidising  chamber  and  exposed 
to  moist  warm  air.  After  two  or  three  days  the 
black  is  fnlly  dereloped,  and  the  goods  only  re- 
quire to  be  rinsed  in  a  weak  solution  of  ammonia, 
and  finally  ih  weak  soap  and  water.  The  result 
is  said  to  be  an  extraordinarily  beautifoloolonr. 

To  DEXmn  THE  AOtTLTEBATION  OF  BlOB 

Floub. 

Bice  floor  ia  lAid  to  be  often  adnltentei  with 
wheaten,  lye,  and  maize  floor,  as  well  as  cheaper 
materials.  The  detection  of  these  depends  upon 
ths  recognition  of  cerealioe,  or,  if  pea  or  some 
other  me^  have  been  naed,  leguminosin.  Picric 
scid  has  the  property  of  precipitating  these  sub- 
stances, and  thns  becomes  an  important  agent 
in  the  detection  of  the  abore  adalterations.  It  is 
employed  in  the  following  way  : — The  suspected 
floor  is  first  digested  with  cold  water  for  an  hour 
or  two,  the  mixture  being  frequently  stirred.  Then 
the  liquor  is  quickly  filtered,  and  the  filtrate  is 
gradually  mixM  with  about  an  equal  Tolome  of  a 
cold  tatorated  solution  of  picric  a<ud.  Any  pre- 
cipitate produced  shows  that  the  rice  floor  has 
been  adulterated  with  one  of  the  abore-named 
substances.  Two  per  cent,  of  most  of  them  may 
be  detected  in  this  way, 

A  UaEFtJL  Cemkkt. 
We  mentioned  a  year  or  two  ago  that  an  ex- 
cellent cement  for  fixing  iron  or  stone  was  made 
by  mixing  together  commercial  glycerine  and 
ground  litharge.  To-day  we  read  of  many  other 
appUoatione  of  this  compound,  which  seems  to  he 
extremely  oaefol  As  a  cement  ibr  joining  ohe- 
mioai  wpsratus,  it  offers  many  adrantages,  for  it 
is  oaanected  by  chlorine,  hydrochloric  aoid,  sul- 
phur T«p<mr,  sulphurous  acid,  nitric  acid,  and, 
indeed,  resistB  most  corrosire  Tapours.  Further 
than  this,  it  withstands  the  solrent  action  of 
sleohol,  ether,  sulphide  of  carbon,  and  all  hy- 
drocarbon rapours.  It  haidens  in  from  ten  to 
thirty  minotee  if  mixed  of  the  oonaistence  of 
a  thick  doogh,  and  sets  under  water  as  qnicklyas 
in  adr.  Uoreorer,  it  will  stand  a  very  much  higher 
temperature  than  any  oil  cement.  The  eomposition 
may  be  also  employed  for  moulds  for  electrotyping. 
For  this  poipose  glycerine  moit  be  stirred  wiui 
the  litharge  nntil  a  mixture  of  the  proper  consis- 
tence IB  obtained.  The  article  to  be  copied  must 
be  smeared  with  dilate  glyoeriDe  before  the  mix- 
ture is  poured  on,  aad  plenty  of  time  must  be 
given  for  it  to  set, 

AcnoN  ov  Hext  or  Diamonds. 

A  jeweller  at  Marseilles  had  a  conple  of  dia- 
mond dati  studs  sent  to  him  for  the  purpose  of 
JiaTifig'the  gold  setting  enamelled.  Not  being 
able  to  remove  easily  the  stones  from  the  setting 
he  detaisuned  to  leave  them.  Not  having  aqy 
chaiGOBi,  moreover,  he  heated  his  muffle  furnace 
with  coal.  When  the  studs  were  taken  from  the 
muffle  he  foosd  that  the  enamel  was  perfect,  hot 
to  his  sniprise  the  diamonds  were  black.  Vain 
were  his  endeavours  to  restore  the  brilliancy  of 
tbe  stones.  Bobbing  only  made  them  obine  like 
black  lead.  The  stone  of  the  lapidary,  however, 
cut  Mray  the  black  layer,  and  then  it  was  foond 
that  the  weight  of  tbe  stone  bad  not  been  dimi- 
nished. Thu  curioos  result  induced  M.  Morren 
to  make  some  experimeuts  on  tbe  behaviour  of 
diamonds  exposed  to  heat  nndec  different  condi- 
tions. First,  he  heated  one  to  a  white  heat  in  a' 
ourreat  of  coial  gae,  and  obtained  exactly  the  same 
resaH  as  the  jeweller.  Tbe  stone  app«u«d  to  be 
coveted  with  a  layer  of  plombago,  which  conld 
not  be  removed  by  friction,  and  the  stones  were 
foaad  to  have  increased  in  weight.  M.  Morran 
succeeded  in  bnjpiBg-the  black  deposit  away  by 
beatiif  the  stone  to  rrdneas  in  the  sir, 
fter  wufflnt  was  as  brilliant  as  before.  Heated 
in  hydrogen  the  diamond  remains  completely  un- 
affected, even  at  the  temperatnre  at  which  plati- 
num melts.  In  corbonie  acid,  however,  it  loses 
brilliancy  and  also  weight  if  the  exposure  to  heat 
is  prolonged.  M.  Morren  tells  us  that  it  is  often 
difficult  to  bum  diamonds,  which  is  a  matter  of 
little  consequence,  since  it  is  what  people  seldom 
wish  to  do.  If  anyone,  however,  desires  to  in- 
dulge in  the  expensive  amusement  he  may  be 
glad  to  know  that  in  moit  cases  it  is  sufficient  to 
make  the  stone  white  hot  onplatinnm,  and  plunge 

into  oxygen,  when  it  is  quietly  consumed  with- 


out blackening,  remaining  brilliant  to  the  last. 
M.  Morren  tells  ns  farther  the  diamonds  have 
different  crystalline  structures,  revealed  by  the 
appearance  of  half-burnt  specimens. 

A  MoDivioATiON  or  Smee'b  Galtanio 

Battebt. 
A  Frenchman,  M.  Fignier,  has  succeeded  in 
producing,  but  with  considerable  trouble,  a  cheap 
battery  on  the  ssme  principle  as  Smee's.  Instead 
of  a  simple  platinum  plate  he  makes  plates  of 
retort  coke,  paints  them  over  witk  •  stlMy  ■■la> 
tion  of  chloride  of  platinum,  dries  and  taea  n^ 
dnces  the  metal  upon  the  coke  by  heating  it  la 
tbe  fire.  Silvered  suboK  aayi  WirsWf,  b«  used, 
instead  of  plattntaad,  hot  tkessplalH  Me  obtained 
with  more  trouble.  The  carbon*  are  first  done 
over  with  a  solation  of  nltnte  of  rilTer,  sod  we 
then,  while  moist,  exposed  t«  hrdrochlotle  Msld 
gas.  In  this  way,  a  eoating  of  chloride  of  sitver 
is  procured  which  may  be  ftoed  into  tbe  coige  by 
heating.  The  silver  will  be  reduced  opera  the 
carbon  by  the  first  Mtkin  of  the  battery.  Plates 
made  in  either  of  these  ways,  M.  Figuier  says,  are 
superior  to  the  plattoissd  silver  or  platinum  plates 
hitherto  need  in  a  Smee's  battery,  the  irregular 
■urfkce  promoting  the  escape  ot  the  hydrogen. 
The  author  details  a  metliod  of  giving  a  rough 
snrfiEwe  to  the  out  plates  of  letert  eoks.  It  consists 
in  spreading  the  plaMs  over  with  a  miztore  of  di- 
lated white  of  egg  or  Mood  albamsn  and  syrup, 
and  then  caretnlly  bmnriBg  them  intQ  amoks  is  no 
longer  given  off.  T%e  pracees  being  repeated  two 
or  three  times,  myriads  of  points,  the  d£bi1s  of 
minnte  vesicles,  remain  firmly  ttMebed  to  the 
original  carbon  plate.  The  pktes  Vxvm  made  most 
be  well  washed  in  a  latye  quMit^f  of  water,  to 
remove  any  loose  pnrtteles  whioh  ml^it  oAsrwise 
fix  themselves  aocidentidly  npsn  the  zlsc,  and  set 
op  local  action.  ThsM  canon  plate*  are  very 
dorable,  the  author  having  had  some  In  nee  for 
three  years.  They  are  comparatively  cheap  If 
troublesome  to  make,  and  the  simplicity  of  tbe 
arrangement  of  the  battery  will,  no  doobt,  leaom- 
meud  this  modification. 


ON  STAB-GBOUPINQ,  STAR-DEIFT,  AND 

STAR-MI8T.* 

NEARLY  •  century  has  passed  once  the 
greatest  astronomer  the  world  has  ever 
known — the  Newton  of  observation^  astranomy, 
as  he  has  justly  been  called  by  AraM — ooflceived 
the  daring  thotight  that  he  m«M  gauge  the 
celestial  depths.  And  bliuMW  in  his  day,  as 
indeed  in  our  own,  very  little  was  osrtninly  Imown 
respecting  the  distribution  of  the  Stars,  he  was 
forced  to  found  his  researches  upon  a  gosss.  He 
supposed  that  the  stars,  not  only  those  visible  to 
tbe  naked  eye,  but  all  that  are  seen  in  the  most 
powerful  telescopes,  are  sons,  distributed  with  a 
certain  general  uniformity  throughout  space.  It 
is  my  purpose  to  attempt  to  prove  that — as  Sir 
Wm.  Herschel  was  himself  led  to  suspect  during 
the  progress  of  his  researches — this  goess  was  a 
mistaken  one  ;  that  but  a  small  proportion  of  the 
stars  can  be  regarded  as  real  snns  ;  and  that  in 
place  of  the  uniformity  of  distribution  eoncaived 
by  Sir  Wm.  Herschel,  the  chief  eharaoteristic  of 
the  sidereal  system  Is  infinite  variety. 

_  In  order  that  the  arguments  on  which  these 
views  are  based  may  be  clearly  apprehended,  it 
vrill  be  necessary  to  recall  the  main  resnlts  of  Sir 
Wm.  Herschel's  system  of  star-grooping. 

DirectiDg  one  of  his  20-feet  reflectors  to 
different  parts  of  the  heavens,  he  coonted  the  stars 
seen  in  the  field  of  view.  Assoraing  that  the 
telescope  really  reached  the  limits  of  the  sidereal 
system,  it  is  clear  that  the  nnmber  of  stars  seen  in 
any  direction  affords  a  means  of  estimating  the 
relative  extension  of  the  system  in  that  direction, 
provided  always  that  tbe  stars  are  really  distri- 
boted  throughont  the  system  with  a  certain 
approach  to  ooiformity.  Where  many  stars  are 
seen,  there  the  system  has  its  greatest  extensioa  ; 
where  few,  the  limits  of  extension  most  be 
nearest  to  ns. 

Sir  Wm.  Hersahel  was  led  by  this  process  of 
star-grouping  to  the  conclusion  that  the  sidereal 
system  has  the  figure  of  a  cloven  disc.  The  stars 
visible  to  the  naked  eye  lie  far  within  the  limits 
of  this  disc.  Stars  outside  the  relatively  narrow 
limits  of  the  sphere,  inoinding  all  the  visible  stars, 
are  separately  inrinble;  but  where  tbe  system 
has  its  greatest  extension  these  orbs  produce  col- 


*  Tba  aakatssoe  of  a  lecture  delirerad  by  K.  A.  Faocioa, 
B.A.,  at  tlie  ilo^al  Inttitutiou  n  Uay  6. 


lecUvely  the  diffused  light  which  forms  the  Milky 
Way. 

Sif  John  Herschel,  applying  a  similar  series  of 
researches  to  the  soothern  heavens,  was  led  to  a 
very  similar  conclusion.  His  view  of  the  sidereal 
system  differs  chiefly  in  this  respect  from  his 
father's,  that  he  considered  the  stars  within, 
certain  limits  of  distance  from  the  son  to  be 
spread  less  richly  through  space  than  thoes  whose 
united  lustre  produces  the  milky  light  of  the 
galexjr. 

Nttwttk clear  AaHfAamtpperttfiin on  nfcfafc 
Hww  Tiawn  *»  bMtd  b  jnat,  the  IhiM  feUawiag 
leeulto  aret9  be  ioeked£or. 

tnthe  flnt  place  the  stars  visible  to  the  naked 
eye  would  be  dialribnted  vrith  a  certain  general 
oaifoiiBity  over  the  ceUltW  sphere  i  lethnt  if  •■ 
die  oontrary  we  find  eettate  estsuHe  tetto— 
over  whicb  each  shws  are  strewn  mmA  mete  nOM^ 
than  over  the  rest  of  the  heavens,  we  mast  abaa- 
dan  Sir  Wra.  Bersehel's  fmdamsntal  hypoOaais, 
aad  all  the  eeneiasions  wUch  hare  hsoii  htaed 
upon  it. 

Is  ths  second  ^aee,  we  ought  to  find  no  signs  of 
tht  aggregation  of  Ineid  stars  into  staams  or 
claitering  groupa  If  we  shenld  fad  such 
associated  groups  we  mnit  abandon  tin  hypothesis 
of  Uniform  distribation,  and  ail  the  emtein^Mis 
feauded  on  it. 

Thirdly,  and  most  obviowlT  of  aU,  the  Ineid 
stars  ought  not  to  be  associated  in  a  nuktd  man- 
ner with  tbe  figare  of  the  Milky  Way.  To  take 
aa  illosttatiTe  instance.  When  we  look  throagh 
a  glass  window  at  a  distant  laadsoape,  we  do  not 
find  that  the  speaks  in  the  sabstanee  of  tte  giaas 
sesm  to  follow  the  oatllne  of  valleys,  hffls,  trees, 
or  whatever  fsatoree  the  landscape  may  jaeseui. 
In  like  manner,  regardiag  tta  spbme  of  Ma  laeid 
Stan  as  in  a  sense  the  window  tbroogh  wUch  we 
view  the  KiHty  Way,  we  oiq(ht  not  to  And  these 
Stan,  whleh  are  so  near  to  nl^  assoeiated  with  the 
flgme  o(  the  UUky  Way,  whose  light  somas  from 
dislancea  so  enormoasiT  eamediaf  those  whieh 
septtale  as  trom  the  meld  stars.    Hereagi^, 


tiiett,  if  there  ahonM  aMsar  signs  o(  I 

ttott,  we  m«t  abandon  ttn  tbsory  that  the  Msieal 

systHB  la  conaUtaied  *■  8far  Wm.  Hmtchel  eop- 

paasd. 

It  lAimld  farther  faa  lemai&ed  that  the  tbtee 
argmasnts  derived  bam  these  rela«laa*  are  ihde- 
pendent  of  each  otfasr.  They  are  m*  as  three 
links  of  a  chain,  any  one  of  whi<A  being  btdMn 
the  shaia  is  broken.  They  are  aathrMstrands  of 
a  triple  cord.  If  one  strand  bold*,  tbe  eord  holds. 
ft  may  be  shown  that  all  tbres  are  to  be  irasted. 

ft  is  not  to  be  expected,  however,  that  the  stam 
aa  aetnally  seen  should  exhibit  these  relations, 
slaee  far  tb*  Imger  nnmber  are  bat  fstntty 
visMe  I  so  that  (ha  eye  weald  look  in  vain  for 
the  si^  of  law  among  ttom,  evsn  though  law 
may  be  there.  What  is  neaamary  is  that  maps 
sbeaid  be  conatiueled  on  a  aat&srm  and  Intel- 
ligiMe  plan,  'awl  that  in  these  maps  the  faint 
stars  should  be  madk  bright,  and  the  bright  stars 
brighter. 

The  mi^  exhibited  daring  this  diseonrae  have 
been  devised  for  this  purpose  amongst  others. 
There  are  twelve  of  them,  but  they  overlap,  so 
that  in  effect  each  covers  a  tenth  part  of  the 
heavens.  There  is  first  a  north-polar  map,  then 
five  maps  symmetrically  placed  around  it ;  again, 
there  is  a  south-polar  map,  and  five  maps  sym- 
metrically placed  round  that  map  ;  and  these  five 
so  fit  in  with  tbe  first  five  as  to  complete  the  en- 
closure of  the  whole  sphere,  ^n  effect  every  map 
of  the  twelve  has  five  maps  symmetrically  placed 
around  it  and  overlapping  it* 

Since  the  whole  heavens  contain  but  6932  stars 
visible  to  the  naked  eye,  each  of  the  maps  should 
contain  on  the  average  about  593  stars.  But  in- 
stead of  thi^  being  tbe  case,  some  of  the  maps 
contain  many  more  than  their  just  proportion  of 
stars,  while  in  others  tbe  nnmber  as  greatly  falls 
short  of  the  average.  One  recognises,  by  com- 
biaing  these  indications,  the  existence  of  a  roughly 
circular  region,  rich  in  stars,  in  the  northern 
heavens,  and  of  another,  larger  and  richer,  in  tbe 
southern  hemisphere. 

To  show  tbe  influence  of  these  rich  regions,  it  is 
only  necessary  to  exhibit  the  numerical  relations 
presented  by  the  maps. 

The  north-polar  map,  in  which  the  largest  part 
of  the  northern  rich  regions  fall,  contains  no  less 
than  693  lucid  stars,  of  which  upwards  of  400  fall 
vrithin  the  half  corresponding  to  the  rich  region. 


*  It  will  be  anderatood  thct  tbe  ileacriiitiim  here,  and  all 
foUovs,  nplacea  portieoa  of  the  dtaeoune 
lible  whea  iUiattsted  bj  aaeaas  of 


vhiefa  immediaielv  foUovs,  nplacea  portieoa  of  the  dii 
which  would  only  be  intelliiible  whea  iUiattsted  bj  aa< 
the  diaframa  and  illuaiiiiaMd  oiapa  setualljt  employed. 
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0(  the  adjacent  maps,  two  cootaia  upwards  of  500 
itim,  i>hUe  tberemaining three  contain  about  400 
each.  Fasdiig  to  the  southefo  hemuphers,  we 
find  that  the  soatfa-polar  map,  which  falls  wholly 
'Within  a  rich  region,  contains  no  less  than  1138 
alain  I  One  of  we  adjacent  maps  contain*  834 
■taca,  and  the  four  otiien  ashibit  iiamb«n  ranging 
firoB567to596. 

It  14  wholly  impoesible  not  to  rocogniae  ao 
mieqnal  adistribntion  as  exhibiting  the  aziBtenea 
of  special  laws  of  stellar  aggregation. 

It  is  noteworthy,  too,  that  Sie  gr«ater  Magel- 
lanic dond  falls  in  the  heart  of  the  soathem  rich 
T^ifoa  Were  An*  aot  other  signs  that  this 
waaderfol  ohjaet  ia  feaUy  aaioeiated  with  the 
lilwasl  aystaB  it  BBgkt  be  rash  to  reGQ|<iisa  this 
■rintiwi  as  Jmft'trHnt  the  esisteace  of  a  physical 
oanneotion  belaeen  the  Nabeeula  Ma^  and  the 
aenthern  regi^B  rUh  in  stais.  Astoonemers  hare 
iaiieed  so  losg  regudad  the  Nnbecnhs  as  belong- 
i^  neither  to  tbe  ddcaaal  nor  to  t3)fl  nebatar 
sy atoms,  tllat  they  areiMl  Kkely  to  recognise  Tery 
readQjr  tko  exiit^iaa  «f  any  snoh  conneetion.  Yet 
how  straagely  jatTSise  is  the  reasoaiog  which 
has  led  niiMriinimiai  ao  to  regard  theae  asAaiag 
objects.  Presentad  faidsr,  that  evideace  amounts 
simply  to  this  : — ^Thitliwellanio  douds  contain 
stars  and  they  aoMaiin  nebds  ;  therefore  they  are 
neither  nafaoW  nor  stellar.  Can  perrarsity  of 
reaaoninf  be  pushed  farther  ?  Ia  not  the  obrions 
coadnslon  this,  that  since  ncbnUe  and  stars  are 
saen  to  be  intermixed  in  the  Kabecnlie,  the 
nefcplar  and  stellar  systems  fona  in  reality  bnt 
one  complex  system. 

As  to  the  existence  of  star-streaaa  and  eloster- 
iof  aggregations,  we  have  also  aridence  of   a 
deeisre  character.*      There  is   a    well-mariced 
stream  of  stars  mnning  from  near  Capella  to- 
wards Mbnoceroa.  Beyond  this  lies  a  long  dark  ri  ft 
altogether  bare  of  1  acid  orbs,  beyond  which  again 
lie*  an  extenaiye  range  of  start,  covering  Gemini, 
Cancer,  and  the  sontihem  parts  of  Leo.    This  vast 
a^Btem  of  stars  resembles    a  gigantic  sidereal 
billow  flowing  towards  the  Milky  Way  as  towards 
some  mighty  shore-line.      Nor  is  this  descripticm 
altogether  foncifol;  since  one  of  the  most  marked 
instances  of   star-drift  preeently  to  be  adduced 
refers  to  this  very  region.    These  associated  stais 
are  urging  their  way  towards  the  galaxy,  and  that 
at  a  rate  which,  though  seemingly  slow  when 
viewed  from  beyond  so  enormous  a  gap  as  sepa- 
rates us  from  this  system,  must  in  realitr  be  esti- 
mated by  millions  of  miles  in  erery  year. 

Other  streams  and  clnstering  aggregations  thete 
are  which  need  not  here  be  specially  described. 
Bnt  it  is  worth  notioing  that  all  the  well-marked 
streams  recognised  by  the  ancients  seem  closefy 
aaaoeiated  with  the  sonttem  rieh  region  already 
referred  to.  This  is  tme  of  the  stars  forming  the 
Birer  Eridanns,  the  serpent  Hydra,  and  the 
streams  from  the  water-oan  of  Aquarius.  It  is 
«1bo  noteworthy  tliat  in  each  instance  a  portion  of 
the  stream  lies  outside  the  rich  region,  the  rest 
within  it;  while  all  the  streams  which  Ue  on  the 
•ame  side  of  the  galaxy  tend  towards  the  two 
Magellanic  dond*. 

Most  intimate  signs  of  association  between 
lucid  stars  and  the  galaxy  can  be  recognised, — 
(';)  in  tbe  part  extending  from  Cygnus  to  Aqnila  ; 
Oy  in  tke  part  from  Fersens  to  Mcmoceros  j 
(111.)  over  the  ship  Argo ;  and  (ir.)  near  Crux  and 
the  feet  cf  Centanms. 

Before  proceeding  to  the  subject  of  Star-drift, 
three  broad  facts  may  be  stated.  They  are,  I  be- 
bere,  now  recognised  for  the  first  time,  and  seem 
decisive  ef  the  existence  of  speoial  laws  of  distri- 
Mnon  aaong  the  stars : — 


Tariety  of  structure,  and  ^iccial  laws  of  distribu- 
tion within  the  sidereal  ayatam. 

In  the  first  place  tke  nen  amount  of  a  star's 
apparrat  motlim  sMst  be  regarded  as  affording  a 
means  of  esttiaatiag  the  star't  distance.  The 
nearer  a  movinf  object  is,  tbe  faster  it  will  seem 
to  moTe,  and  via*  verta.  Of  eoatae  in  indiridnal 
instances  little  leliaioe  can  be  placed  on  this  indi- 
cation ;  but  by  taking  the  avenme  proper  motions 
of  a  sat  of  stars,  no  nntiMtweethy  measure  may 
be  obtained  of  their  araiaga  distance,  as  compared 
with  the  average  distance  of  another  set. 

For  example,  we  have  in  this  process  the  maans 
of  settKag  the  qnestioB  whetlMr  tbe  apparent 
brigbtaaas  of  a  star  is  indeed  a  tmt  of  relative 
nearnees.  According  to  accepted  theories  the 
sixtb.ai(^«itaie  stars  are  ten  or  twelve  tiqies  as 
4w  off  as  tkeee  of  tiie  6rsl  mafaitude.  Heooe 
thair  motions  riionld,  on  the  average,  be  corre- 
spondingly small.  Kow,  to  make  assurance 
donbly  sure,  I  divided  the  stars  into  two  sets,  the 
first  including  the  stars  of  the  lat,  2nd,  uidSid, 
the  second  including  those  of  tbe  4tt),  6tb,  and 
6th  magnitude.  According  to  accepted  views,  the 
average  proper  motion  for  the  first  set  should  be 
about  five  times  as  great  as  that  of  Uie  second.  I 
was  prepared  to  fad  it  aboat  as  three  tiaMw  aa 
great ;  that  is,  mat  so  ranch  greater  as  the  accepted 
theories  require,  httt  stul  conNdeeably  greater.  To 
my  sarpriae  I  to^ai  that  the  amrage  proper 
motion  of  the  brighter  ordaia  of  rtars  is  barely 
equal  to  that  of  the  thiea  lower  oidaie. 

This  proves  beyond  aH  poesibiHiir  of  question 


motion  among  the  stars,  but  he  did  not  interpret 
thii  as  I  do.    He  had  formed  tbe  idea  that  the 
wliole  of  the  sidereal  system  mnst  be  in  motion 
around  some  central    point ;    and   for    reasons 
which  need  not  here  be  touched  on,  be  was  led  to' 
believe   that  in  whatever   direction  the  centre  of 
motion  may  lie,  the  stars  seen  in  that  general 
direoticn  would  exhibit  a  oommnnity  of  motion. 
Then,  that  be  might  not  have  to  exaisine  the 
proper  motions  all  over  the  heavens,  be  inquired 
in  what  direction  (in  all  probability)  tbe  eentre  of 
■otion  may  be  sapposed  to  He.     Coming  to  the 
eonolusion  that  it  must  be  towards  Taurus,  he  exa- 
mined the  proper  motions  in  that  constellation,  and 
found  a  community  of  motion  which  led  bim  to  re- 
gard Alqrone,  the  chief  star  of  the  Pleiades,  as 
the  oantre  around  which  the  sidereal  system  is 
moriag.  Had  he  axaminad  farther  he  wooM  have 
foand  more  marked  instanaes  of  eOBmiOBity  of 
motion  in  other  parts  of  tbe  heavens,  a  circnm- 
staace  wbioh  would  have  at  -once  oompellod  him 
to  abandon  bis  hypothesis  of  a  cential  sun  in  the 
Pleiades,  or  at  least  to  lay  no  stress  on  tbe  evidence 
derivable    from   the   commnnity  of   motion  in 
Taunts. 

Feriiaps  the  most  remarkable  iaitonce  of  star. 
dlift  ia  that  observed  in  the  coiasteUations  Gemini 
and  Oasoer.  Here  the  stars  seem  to  sat  bodily 
towards  tbe  neiglibauriag  part  of  tiie  MiHqr  Way. 
Tike  general  drift  in  that  diraetion  ia  too  marked, 
and  affects  too  many  stars,  to  he  nfKded  as  by 
any  poaaibility  iiefinMeto  aooidaatal  eohieidence. 

It  is  worthy  of  note  that  If  tbie  oommuwty  of 


that  by  far  the  greater  namber  of  the  funter   star-drift  should  be  reeogniaed  (or  I  prefer  to  say, 


^ir^  the  rich  soathem  regien,  thoagli  covering 
J* '"wpw*  oftha  heavens,  contains  one-third 
*--'**.*!*'"  •'•"i  leering  only  two-thirds  for 
"^,••■■"""1!  five-sixths  of  the  heavens. 

neoondly,  if  the  two  rich  regions  and  the  Milky 
♦ik'Ll*  «<^>dCT*d  as  one  part  of  the  heavens, 
wie  rest  as  another,  then  the  former  part  is  three 
tunes  as  riAly  strewn  with  Incid  stars  as  the 
second. 

Thirdly,  the  aoothera  hemisphere  eontains  one 
tiioaaand  m««  ladd  stars  than  the  northern,  a 
ff-l-"  "^  **■""'  '"^  ^  regarded  as  most 
stnKtng  when  it  is  remembered  that  the  total 
ODmber  of  Indd  stars  in  both  hemisphweg  faUs 
•hort  of  (WOO. 

Two  or  Uiree  years  ago,  the  idea  snggested  it- 
aeii  to  me  that  if  the  proper  motions  of  the  stars 
we  examined,  they  would  be  found  to  convey 
Clear  Information   respecting    the   existence  of 


orders  of  iters  (I  refer  bece  throqgbont  to  lueld 
start)  owe  their  faintaess  not  to  vastness  of 
diatsMe,  but  to  real  relattve  asfanteness. 

To  paw  over  a  number  of  other  modes  of 
research,  the  actual  mapping  of  the  stellar 
motions,  and  the  discovery  of  the  pecnliarity  to 
which  I  have  given  the  name  of  star-drift,  remains 
to  be  considered. 

In  catalogues  it  is  not  easy  to  recognise  any 
instances  of  commnnity  of  motion  which  may 
exist  among  the  stars,  owing  to  the  method  in 
whieh  the  stars  are  arranged.  What  is  wanted  in 
this  ease  (as  iu  many  others  whieh  yet  remain  to 
he  dealt  with)  is  the  adoption  of  a  plan  by  which 
snob  relations  may  be  rendered  obrioas  to  the  eye. 
Tbe  plan  I  adopted  'was  to  attach  to  each  star  in 
my  maps  a  small  arrow,  indicating  tbe  ansoant 
and  direction  of  that  star's  ^tpareat  motion  in 
36,000  years  (the  time-interval  beiag  purposely 
lengthened,  as  otherwise  most  of  tiie  arrows 
would  have  been  too  raaall  to  be  recognised). 
When  this  was  done,several  well-marked  instances 
of  community  of  motion  coald  immediately  be 
recognised. 

It  is  necessary  to  premise,  however,  that  before 
the  experiment  was  tried,  there  were  reasons  for 
feeling  very  doubtful  whether  it  would  succeed. 
A  system  of  stars  might  really  be  drifUng  athwart 
the  heavens,  and  yet  the  drift  might  be  rendered 
anreoognisable  through  tbe  intermixture  of  more 
distant  or  nearer  systems  having  motions  of 
another  sort,  and  seen  accidentally  iu  the  same 
general  direction. 

This  was  found  to  be  the  case,  indeed,  in  several 
instances.  Thus  the  stars  in  the  constellation 
Ursa  Major,  and  neighbouring  stars  in  Draco, 
exhibit  two  well-marked  directions  of  drift.  The 
stars  /3,  y,  S,i,  and  ?  of  the  Great  Bear,  besides 
two  companions  of  the  last-named  star,  are  tra- 
velling in  one  direction,  with  equal  velocity,  and 
clearlyfonn  one  system.  The  remaining  stars  in 
the  neighlmnrhaDd  are  travelling  in  a  direction 
almost  exactly  tlie  reverse.  Bsteren  this  relation, 
thus  recognised  in  »  region  of  diverse  motions,  is 
full  of  interest.  Byron  Madler,  the  celebiated 
German  astronomer,  recognising  the  communi)^ 
of  motion  between  ?  Ursie  and  its  companions, 
calculated  the  cyclic  revolution  of  the  system  to  be 
certainly  not  less  than  7000  years .  But  when 
the  complete  system  of  stars  showing  this  motion 
is  considered,  we  get  a  cyclic  period  so  enormous, 
that  not  only  the  life  of  man,  but  the  life  of  the 
hnman  race,  tbe  existence  of  our  earth,  nay,  even 
the  existence  of  the  solar  system,  mnat  lie  ngarded 
as  a  mere  day  in  comparison  with  tliat  amasing 
cycle. 

Then  there  are  ether  instances  of  star-drift 
where,  though  two  directions  of  motion  are  not 
intermixed,  the  drift  character  of  the  motion  is 
not  at  once  recognised,  because  of  the  varioQs 
distances  at  whieh  the  associated  stars  lie  from  tbe 
eye. 

A  cose  of  this  kind  is  to  be  met  with  in  tbe 
stars  forming  the  constellation  Tannis.  It  was 
here  that  Miidler  recogniaed  a  commonily   of 


leitn  it  ia  recognised),  astronomers  will  have  the 
means  af  determining  ¥kfi  relative  dlstaaees  of  the 
stars  of*  drifting  system.  For  dittirrnnnii  in  tbe 
apparent  direction  and  amount  of  motion  can  be 
dne  bat  to  differences  of  distance  and  position, 
and  the  determination  of  these  differences  becomes 
merely  a  qnestion  of  perspective.* 

Before  long  it  is  likely  that  tiie  themy  of  star- 
drift  will  be  sabjeoted  to  a  crucial  test,  since  spec- 
trcaeopic  analysis  affords  the  means  of  determining 
the  stellar  motions  of  reeeas  or  i^proach.  The 
task  is  a  very  difficnlt  one,  but  astronomers  have 
fall  confidence  that  in  the  able  hands  of  Ur. 
Hnggins  it  will  be  suocassfully  aeoomplished.  I 
await  the  result  witii  full  ooofidence  that  it  will 
eonitm  my  views. 

fTo  be  emehUM  nest  meek.) 


XECHAiaOAL  MOVGMSNTS. 

{Cantinued  frcm  page  Ml.) 

1  1  Q  Compensation  balance,  t  a  Hi*  the 
X.X.\J  maia  bar  of  bftlauce,  with  timing 
screws  for  regalation  at  tbe  ends,  t  fuid  t'  sre 
two  compound  bars,  of  which  the  outside  is  brass 
and  tbe  inside  steel,  carrying  weights  i  If.  As 
beat  increases,  these  bars  are  bent  iu'ward  by  the 
greatrar  expansion  of  tbe  brass,  and  the  weights 
are  thus  drawn  inward,  diminisiiing  the  inertia 
of  tbe  balance.  As  the  heat  diminishes,  an  oppo- 
site effect  is  prodnced.  This  balance  compensates 
both  for  its  own  expaiuion  and  contraction,  and 
that  of  the  balanoe-spring. 

120.  Endless  chain,  maintaining  power  on 
going-barrel,  to  keep  a  dock  going  while  winding, 
during  which  operation  tbe  action  of  the  weight 
or  raain-spring  is  taken  off  tbe  barrel.  Tbe  wheel 
to  the  right  is  the  "  going-wheel,''  snd  that  to  the 
left  the  "  strikiag-wheel."  P  is  a  pulley  fixed  to 
the  great  wheel  of  the  going  part,  and  rongbened, ' 
to  prevent  a  rope  or  chain  hang  over  it  from 
slippisK.  A  similar  pnlley  rides  on  another  arbor 
p  which  may  be  the  arbor  of  the  great  wheel 
of  the  striking  part,  and  attached  by  a  ratchet 
and  click  to  that  wheel,  or  to  clock-frame,  if  there 
is  no  striking  part  The  weights  are  hung,  as  may 
be  seen,  the  small  one  being  only  liarge  enough  to 
keep  the  rope  or  chain  on  the  pulleys.  If  tbe  pare 
i  of  the  rope  er  (^ain  is  pulled  down,  the  ratchet- 
pulley  runs  under  the  click,  and  tbe  great  weight 
is  pnllad  np  by  e  without  taking  its  pressure  off 
tlie  gmag-wheel  at  aU. 

121.  Harrison's  "  goin(|-barrel.''  Larger 
ratclMt^vheel,  to  which  the  click  B  is  attached,  is 
coaneeted  with  tiie  great  wheel  G  by  a  qpring  S 
S'.  While  the  clodc  is  going,  the  weight  acts 
upon  the  great  wheel  G  through  the  spring ;  but 
as  soon  as  the  weight  is  taken  off  by  winding,  tha 


*  B«t«  no  aecoant  is  taken  of  the  motion*  of  the  atitra 
within  th*  a^atem ;  mch  motions  mnat  be  miante  compared 
with  the  common  motion  of  the  a^atem. 

t  Kxtraeted  from  a  compilation  by  Ilr.  H.  T.  Brown 
£dicor  of  tbe  .i^mcricaa  Artiun.  — 
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MECHANICAL   MOVEMENTS. 

click  T  whoae  pivot  is  set  in  the  frame  ,  preventsto  the  crank-pin,  and  the  piaton-rod  is  kept  np- 

right. 

130.  The  piston-rod  it  prolonged  and  works  in 
a  gaide  A,  which  is  in  line  with  tbe  centre  of  the 
cylinder.  The  lower  part  of  the  conneoting-rod 
is  forked  to  permit  the  upper  pare  of  the  piston-rod 
to  pass  between. 

131.  An  engine  with  crank  motion,  the  crank- 
wrist  journal  working  in  a  slotted  cross-head  A. 
This  cross-head  works  between  the  pillar  guides 
D  D  of  the  engine  framing. 

132.  A  parallel  motion  used  for  the  piston-rod 
of  side  lever  marine  engine.  F  C  is  uie  radios 
bar,  and  E  the  cross-head  to  which  the  parallel 
bar  £  D  is  attached. 

133.  A  parallel  motion  used  only  in  particn- 
lar  coties. 

(2*0  be  continued.) 


the  larger  ratchet  from  falling  back,  and  so  the 
spring  8  S'  still  drives  the  great  wheel  daring  the 
time  the  clock  takes  to  wind,  as  it  need  only  jnst 
keep  the  escapement  going,  the  pendaliun  taking 
care  of  itself  tor  that  short  time.  Oood  watches 
have  a  sabstantially  similar  apparatus. 

122.  A  very  convenient  oonstraction  of  paral- 
lel mler  fordrawiDg.mBde  by  cntting  a  qnadrangle 
through  the  diagonal,  forming  two  right-angled 
triangles  A  and  B.  It  is  used  by  sliding  the 
bypothennse  of  one  triangle  npon  that  of  the 
other. 

~123.  Parallel  raler  consisting  of  a  simple 
straight  ruler  B,  with  an  attach^  axle  C,  and 
pair  of  wheels  A  A.  The  wheels,  which  protmde 
but  slightly  throogh  the  under  aide  of  the  ruler, 
have  their  edges  nicked  to  take  hold  of  the  paper 
and  keep  tbe  ruler  always  parallel  with  any  lines 
drawn  npon  it. 

124.  Componnd  parallel  mler,  composed  of 
two  simple  rulers  A  A  connected  by  two  crossed 
arms  pivotted  together  at  the  middle  of  their  length, 
each  pirotted  at  one  end  to  one  of  the  rulers,  and 
connected  with  the  other  one  by  a  slot  and  sliding- 
pin,  as  shown  at  B.  In  this  the  ends  as  well  as 
the  edges  are  kept  parallel.  The  principle  of 
constrnctioo  of  the  several  mlers  represented  is 
taken  advantage  of  in  the  formation  of  some  parts 
of  machinery. 

126.  Parallel  ruler  composed  of  two  simple 
rulers  A  B  connected  by  two  pivotted  swinging 
arms  C  C. 

136.  A  simple  means  of  guiding  or  obtaining 
a  parallel  motion  of  tbe  piston-rod  of  an  engine. 
The  slide  A  moves  in  and  is  guided  by  the  vertical 
f>lot  in  the  frame,  which  is  planed  to  a  true  sur- 
face. 

127  differ^  from  126  in  having  rollers  sub- 
stituted for  the  slides  on  the  cross-head,  said 
rollers  working  against  straight  gnide-bars  A  A, 
attached  to  tbe  frame.  This  is  used  for  small 
engines  in  France. 

128.  A  parallel  motion  invented  by  Dr.  Cart- 
wright  in  the  year  1787.  The  toothed  wheels  C 
C  have  equal  diameters  and  numbers  of  teeth  ; 
and  the  cranks  A  A  have  eqnal  radii,  and  are  set 
in  opposite  directions,  and  consequently  give  an 
eqnal  obliqnitv  to  the  connecting  rods  during  the 
revolntion  of  the  wheels.  The  cross-head  on  the 
piston-rod  being  attached  to  the  two  coooectiag- 
rods,  tbe  piston-rod  is  caused  to  move  in  a  right 
line.  • 

129.  A  piston-rod  guide.  The  piston-rod  A 
is  connected  with  a  wrist  attacfaed  to  a  cog-wheel 
B  which  turns  on  a  crank-pin,  carried  by  a  p  late 
C  which  is  fast  on  the  shaft.  The  wheel  B  revolves 
around  a  stationary  internally  toothed  gear  D,  of 
double  the  diameter  of  B,  and  so  motion  is  given 


IMPROVED    SCREW  DRIVER. 

THE  device  of  which  an  engraving  is  given, 
secures  increased  leverage  nt  the  will  of  the 
workman  without  increased  length,  and  will  for 
many  kinds  of  light  work  also  take  the  place  of 
the  bitstock  or  brace  fo^drilling,  boring,  &c. 

In  the  engraving  A  represents  a  wood  handle, 
having  a  recess  to  receive  and  retain,  when  not 
in  use,  a  second  and  smaller  point,  B.    This 


and  the  connterparts  of  the  cintch  at  D  engage 
with  each  other.  The  shank  will  then  tnm  with 
the  handle,  and  may  be  used  precisely  like  the 
ordinary  screw-driver,  except  that  when  it  is 
necessary  to  use  the  power  of  both  hands  in 
driving  home  a  large  screw,  an  increased  leverage 
is  gained  by  the  curvature  of  the  shank. 

It  will  also  be  obvious  that  bits  properly  formed 
may  be  placed  on  the  end  of  the  large  screw- 
driver in  the  same  manner  as  the  sopplementary 
point  B  above  described,  when  the  iostrument 
will  take  the  place  of  the  ordinary  bit-stock. 

David  Drummond,  of  McGregor  lowo,  U.S.A., 
is  the  patentee. 


THE    LATHE    AND    ITS    USES— THE 
SPHERICAL    SLIDE-RE3T. 

WE  give  this  week  very  complete  working 
drawings  of  the  slide-rest  for  spherical  and 
curvilinear  work,  described  in  the  English 
Mbchanic  for  November  19th.  As  a  full  general 
description  of  the  rest  was  then  given,  it  will 
suffice  if  we  now  simply  explain  the  various  de- 
tailed fignres. 

Fig.  1  gives  a  side  elevation  ;  Fig.  2  an  end 
elevation;  and  Fig.  3  a  plan  of  the  glide-rest 


recess  is  indicated  by  the  dotted  line.  This 
supplementary  point  has  a  sleeve,  indicated  by  a 
dotted  line,  which  slips  over  the  point  of  the 
larger  screw  driver. 

The  shank  C  of  the  larger  screw-driver  is  bent 
in  the  form  shown.  At  D  is  a  cintch,  one  portion 
of  which  is  formed  on  the  shank,  and  its  connter- 
part  on  tbe  handle,  and  underneath  tbe  ferrule. 

The  extremity  of  the  shank  C  in  the  interior 
of  the  handle,  has  a  turned  groove,  into  which 
tbe  point  of  the  screw  E  enters,  and  holding  the 
handle  so  that  the  two  portions  of  the  clutch  can- 
not engage  with  each  other,  permits  the  shank  C 
to  be  revolved  like  an  ordinary  bit  stock. 

When  it  is  desired  to  use  the  tool  with  one 
hand,  the  screw  E  may  be  turned  out  a  little  dis- 
tance, when  its  point  no  longer  enters  the  groove. 


complete ;  Fig.  4  is  a  back-end  elevation  of  the 
main  slide  ;  Fig.  5,  tbe  screw  at  hack  ;  Fig.  6,  a 
side  elevation,  and  Fig.  7  a  front-end  elevation  of 
the  main  slide  ;  Fig.  8  is  the  side  elevation  of  the 
slide  in  section,  showing  also  the  position  and 
arrangement  of  the  traverse  screw;  Figs.  9,  10, 
and  1 1  are  elevations  of  the  second  slide  ;  |^>KS. 
13  and  13  show  the  nut  for  traversing  this  stide  ; 
Fig.  14  shows  the  second  traverse  screw  ;  Ki«.  15 
and  16  give  the  nut  for  this  screw  ;  Figs.  In  and 
18  are  elevations  of  the  slide  which  carries  tl&s  tan- 
gent wheel ;  Fig.  19  is  also  an  elevation  of  th<ft  same 
slide,  but  in  this  the  slide  and  tangent  wheMl  s' 
shown  in  section.  This  BHg.alsoshowsthemetoi 
attachiog  the  tangent  wheel  to  the  slide  ; . 
is  a  plan  of  this  slide  and  tangent  wbeel^ 
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THE  LATHE  AND  ITS  USES.— THE  SPHEBICAL  SHOE  REST. 


r t  G  ,2S  r t  Cits 


p  I  e  .  91 


f^  I  a  .tM 


JJ^^   liPMHiii 
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P-    i     G   .    33 


P  t   C  .ft 


p-  /    a  .9* 
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r- 1  c .*a 


M 

f  /  c  .  so 

7 

-%"■ 'T>  — 

zM^ 

f* 

■^^^^^^^^^^^ 

# 

m 

r 

F  I  a  .  St 

«l 


I   G  .to  F  I  G  .  t9    P"  I  G.SO 


f  I  G  .  e*        ^  I   C   .  S3 


h     If.   ^ 


F  J    G  ^.    *7 


F    /    G   .    SS 


is  the  endleas'icrew  for  gearing  into  the  tangent 
wheel  ;  Flgt.  22  and  23  ihow  the  Itigs  or  bear- 
ing! wU<^  carry  the  endless  screw — the  nats  of 
tbcM  Iocs  are  recessed  into  the  nnderpart  of  the 
■lide ;  f  igi.  24,  26,  and  26,  are  eleTations  of  the 


third  slide,  a  slide  which  is  fastened  to  the  tangent 
wheel ;  Fig.  27  is  a  plan  of  this  slide  ;  Fig.  28 
is  the  traverse  screw  for  tliis  slide  ;  Figs.  29  and 
80  show  the  nnt  belonging  to  this  trsTene  screw ; 
Figs.  J31  and  32  are  eleTations  of  tba  top  slide. 


which  has  a  boss  or  socket  for  receiving'  the  too 
slide;  Fig.  33  is  a  plan  of  this  slide;  Fig.  34  is 
the  nipping  screw  for  Iio'ding  the  tool  slide  in 
position  ;  Figs.  35  and  36  iire  elevations  of  the 
tool  slide  ;^ig.  37  a  plan  of  the  slide  ;  Fig.  38  is 


Digitized  by 


Google 


250 


ENGfLISH  MECHANIC  AND  MIRROR  OP  SCIENCE. 


LJuKE  3,  IfiTQ. 


one  of  tbe  side  stopa  ;  Figs.  39  and  40  show  the 
Intr,  which  is  attached  to  the  tool  slide;  Figs.  41 
and  42  are  elcTatione  of  the  tool  receptacle  ;  Fig. 
43  is  a  plan  of  the  tool  racaptade,  whidi  shows 
also  the  opening  for  inaertfng  the  holding  nnts ; 
Figs.  44  uid  45  show  the  holdin^own  nut,  of 
irhich  there  ate  two ;  Fig.  46  shows  tbe  nipping- 
screw  for  one  of  theae  nnts  ;  Fig.  47  is  the  screw 
for  the  other  not,  tiie  top  part  of  which  is  dif- 
ferently ihaped  to  receive  the  lever  for  moving 
the  tool  into  cat — this  lever  is  shown  at  I^-  48 
and  49  ;  Una.  SO.aad  SI  show  the  two  screws  for 
regnlating  the  ontting  depth  for  the  tool  ;  Figg. 
52  and  68  show  the  Ing]  nnts  for  tlMM  lew**  i 
Fig.  54  Is  the  small  screw  which  is  used  for  nipping 
the  two  regnlating  screws  ;  and  Fig.  55  is  a  stnd, 
which  feraw  the  fnlomm  for  tbe  forcing  lever. 

W.  H.  N. 


FKICriON.-VIIl. 


Bt  C.  Dura,  A.B.,  L.C.E. 
(CoiUitiHed  Jirwn  page  83.) 

Thk  Scixw.— Thii  mailuaicil  paver  it  gtoMlHj  oMIr 
defcribed  ia  tiemtnivj  voriu  oa  mechanics,  that  we  may 
diimiu  it  ajlb  1  tim  nmm/k.*. 

Aa  the  son*  wA  »  Mgtsafolu  thread  may  be  deicribed 
to  be  a  cylinder  round  which  it  wrapped  a  triaogolar  plate  of 
nniform  thiekneaa,  from  which  the  lower  portion  it  cat  awaj 
to  aa  to  leave  a  projection  of  aoiform  breadth  and  depth 
whoee  npper  and  lower  tnrfacoa  project  at  right  angles  to  the 
surface  of  the  cylinder  at  eyery  point,  we  see  that  the  screw 
is  merely  a  modiflcatioa  of  the  "  iaeliaad  pUos,"  for  it  it 
dearly  a  laattar  of  indiference,  with  regard  to  1h«  tons  «t- 
gaged,  wbetlier  ws  urge  the  body  np  the  inclined  plane  or 
force  thetadined  plane  nnder  the  body. 

Sappote  now  the  tcrew  to  be  placed  vertically,  let  ■  be  the 
angle  of  inclination  of  Ike  thisad  to  the  horixon,  F'  the 
power  applied  horizontally  at  the  circnmference  of  the  tcrew, 
and  «  tbe  tmummanimmt  uOag  vtctjcallr  •  •><•■>•  "- 
erring  to  V«L  X,  IH*  *H.  *•  Ivi'o 

P*  =  W  tan  (1  +  0) 

Or  if,  as  is  always  the  case,  P  be  ap|ilie<  at  a  distance  R  from 

r 
the  axis,  wekava^  stew  P  eP'  x  — , 
B 
r 
P  =  W  X  — taa 
R 
where  r  is  tbe  radios  of  the  screw. 
ThisiiitMdaaan  he  pat  iato  a 
lineal  dimensiontof  tbe  tcrew  alone.  Let  k  be  the  "  pitch  "  of 
the  tcrew,  or  dittanee  from  any  point  of  one  thread  to  the 
corrctpanding  point  on  the  next,  measured  parallel  to   the 

k 

nil,  then  tan.  i  = ,  and  ttnce 

2,f 

t«B.i4t«kf 

tan.  (i  +  fi)  =  ,  we  htre 

1  —  tan.  i  taa.  ^ 

k 

+11 

r    2^r     '^ 

P  =  W  X  —  ■   — 

R  kft 


25s  W  X 


1       ,!I8  4-  M 


24       SIM  -  3-5 
or 

Si  X  24  X  B21-S 

W  = =  33«81b.,  or  1}  tons  neatly. 

94 

KiAKPUlS— The  diameter  of  the  screw  of  a  small  bench 
vice  ia  Jin.,  and  the  thread  makes  fi  tarns  to  the  inch  ;  the 
handle  is  Tin.  k)ng,  and  Sin.  distant  from  the  joint  of  the 


jaws,  which  are  7itt.  long;  find  with  what  force  the  jaws  are 
preited  together  when  ue  handle  is  tmmti  witfc  a  <■••  of 
iWlb.  tt  *«  etiaitif  t  of  friction  it  |,  a^lsctlac  tke  UctioB 
ofthaJaiBL 
Here 

P  =  100,  r  =  i.S  =  7, «  =  iia..M«^i 
therefor* 

3  X  23 

J  +  

S  4x7x8 

IQO  =  W  X X 

8x7      ixat  1 


100 


«  X  7      S  X  8 

3       M^'IN 

;  W  X  —  X 

SO         600-7 


('  +  *) 


P  =  W  X  -. 
R 


A +  2 


vr  II 


rr  -  *i 


IntbtolMMiaM  lM»*  eaipaii  <  Md  r  to  be  dcflnito 
qnantitiel  In  any  given  tcrew ;  bat  thit  Is  not  strictly  tlis 
ease,  lince  tbe  angle  of  inclination  of  the  thread  increases 
rontinnally  from  the  onttide  of  the  thread  to  the  circum- 
ference of  the  cylinder.  We  shall,  therefore,  consider  <  to  be 
the  inelinatioo  of  the  thread  at  half  ita  depth,  or  midway 
between  tbe  cisawfinoee  of  the  cylinder  and  the  ontaide  of 
the  thread,  aa<v  to  Im  tho  ■"-*i-t-  of  thit  point  from  the 
aiit;  these  arerage  vaJaet  will  give  an  approximation  saffi- 
dently  near  the  truth.  - 

'  The  ordinary  acrew  press,  a  sketch  of  wbieh  is  given  in  Fig. 
IS,  affords  a  good  example  of  the  manner  in  which  friction 
affects  the  workio;  of  mschines.  Before  the  lersr  F  can  be 
tamed,  the  fhUowing  frictions  most  be  overcome  ia  addition 
to  the  resistaat*  of  (he  body  c  c  to  be  compresssd :— 1st.  The 
f  net  ion  of  tk*  thread  of  the  screw  A  in  the  gioov*  of  the  nut 
B,  which  may  b(4ivided  into  two  parte,  the  friction  of  the 
upper  or  lower  surfaces  of  tbe  thread  and  groove,  and  the 
friction  of  the  cylindrical  snilkees  of  the  thrnd  and  groove. 
Snd.  Botween  tbe  vertieal  guides  H  and  N  and  the  moveable 
plate  D ;  Sid.  Between  the  tlat  surface  of  the  extremity  of 
the  screw  tod  the  piece  D,  which  we  ihall  shortly  tpeak  of 
nader  thokaal  *« '^  IMetiaa  of  a  Pivot." 

ExiXTLB  14.— The  diameter  of  the  tcrew  of  a  tcrew  press 
it  3in.,  thepltch  is  iin.,  what  effort  can  this  press  exert  if  a 
pow»r  of  SSlb.  be  applied  at  the  end  of  a  3ft.  fever,  neglecting 
all  friction  but  that  between  the  screw  and  nut,  which  is  most 
important,  aad  of  which  the  coefficient  is  1? 

Here 

P  =  M,rs4tB'  Mia.,  *  =  1,  and  ^i  =  } 
Therefore 


W  =  - 


100  X  M  X  «S3 


'  =  SSOUb.,  or3i  toat  nearly. 


3  X  tSSS 

As  this  is  s  power  applied  between  the  folemm  and  itsiatance 
of  a  laver  whose  arms  are  7  and  6 ;  to  Had  tha  fares  at  the 
jaws  we  mutt  reduce  8801  in  the  proportion  of  6  to  7,  »•••, 

6 
8801  X  —  =:  S-S  tont  nesriy.    As  friction  iaoreassa  in  direct 

7 
pmiartlon  to  the  nrsssnre,  it  is  manifaat  that   the  sei 
press  haa  thit  defse^  that  the  work  IsH  ky  fhotioa  not 
mcteatiaf  dunng  tko  prnoset  of  compressing  any  sawttance, 
and  tkat  at  the  clooa  wh^  the  greatest  effMt  ia  deairod,  we 
ha«i  tks  greatest  looo  fioa  friction  to  contend  againat. 

PafCTTON  or  A  PrroT.-*A  pivot  may  be  defined  at  the 
tupport  of  the  lower  extremity  of  a  vertical  ihad.  Tha  pivot 
may  be  formed  on  the  shaft  itaelf  or  attached  to  it  as  in  Fig. 
IS,  or  the  pivot  may  form  the  tupport,  and  enter  a  SDOkot  in 
the  end  of  the  thaft,  as  in  Fig.  10.  Ia  either  caae,  wo  kare 
a  circular  sarface  pressed  against  aaothsr  with  a  siilsjii 
force,  and  capable  N  taming  roond  its  centre. 

The  qaestion  is  now,  to  And  whst  force  applied  at  the  cir- 
cumference in  a  tangential  direction  wilt  be  just  tafflcient  to 
tum  it  round.  In  Fig.  17.  let  W  be  the  force,  which,  acting 
along  the  axis  of  the  pivot,  urgea  the  turface  B  against  the 
ftxed  plane  C  D.  We  may  aaaume  that  the  presture  it  uni- 
formly distributed  over  the  turface  B,  hence  if  we  auppooe 
the  circle  fi  to  be  divided  into  elementary  trianglea,  lach  aa 
B  £  c,  the  preatnre  oa  each  mutt  act  vertically  downwards 
through  its  centif  sf  gravity,  which  is  distaat  }  r  from  B. 
The  moment  of  thoMebon  of  this  elementary  triangle  round 
B  mnat  therefore  be  the  preasure  on  it  multiphed  by  u  and  by 
I  r,  therefore  the  moment  of  the  whole  friction  of  the  pivot 
round  B  muit  be  theaumof  the  momenta  of  the  frictions  of 
all  the  elementa.T  triautles  which  make  up  tke  entire  eirele, 
or  tbe  total  pressnm,  w,  multiplied  by  ^  and  ky  |  r.  Bat 
the  moment  of  thenfaired  force  is  F  r,  tkenfert 
Pr  =  }^WrorP  =  }^W. 

Exaxru  10.— Tbe  pressare  on  a  pivot  la  lOOOlh,  it* 
diameter  is  Oin., and  it  makes  5  revolutions  per  second;  if^ 

1 
=  — ,  find  the  work  expended  pn  miaute  on  friction.    A 

10 
pressure  at  the  drcumference  of  }  u  W  being  equal  to  tbe 

friction,  in  every  revolation  of  the  pivot  a  pressare  of }  ^  W 
ia  overcome  for  the  lengtli  of  the  circumference,  or  2  «r  r, 

4 
tharefiin,if  ■  b*  th*  Banker  if  nvaMiaat  p*r  minute  — 

3 
YT  npur'  *■"  be  tbe  number  of  units  of  work  expended  per 
minute  on  friction. 
Here 


n 

25  =  W  X  —  X 

36     3  X  22 


3x  S3 

1  + 

8x7 


•W  =  1000,  n  =  300,  M=—««lr! 


.•rift 


Since  a  cubic  foot  of  water  weighs  09'51b.,  we  hare 
V  3  9t»n.m  Kt'tpnuds, 
*-»■  2  X  «  X  1-6  X  1-5  X  S-«  X  e2-3 

.•.   P  (ia  (wts.)  =  - 


7  X  S  X  2  X  113 
3-4Jcwt  not«(y. —'•'""" 

From  tha  abawfcntalahr  the  friction  of  a  pivot,  we  aee 
that  in  the  s*N«,  i*«a  Iks  friction  on  the  end  aa  well  as  the 
friction  oa  thatkraad  iatakea  into  account,  that 


where  r>  ia  th*  mMw  of  tk*  aad  or  pivot 

Frraaently  we  support  a  vertical  thaft  by  means  of  a  collar, 
aa  in  rig.  18.    In  this  case  the  surlkce  of  contact  between  thr 


^/C/« 


collar  and  It*  sappoit  1*  clearly  an  aanalns, 
who**  external  radius  is  tiie  radios  of  the 
eoHsr,  aad  tbe  radius  internal  radiixs  of  the 
shaft. 

In  Fig.  IS,  let  C  A,  the  radina  of  Ike 
shaft,  =  r,  and  C  B  the  radios  of  tke  eoOar, 
=:  R,  then  the  elonent  of  area  ia  ia  this 
case  a  trapezium  A  B  D  E,  the  plaaeare 
In  which  aotathraagli  ita  eentr*  of  gravity, 
tqual  to  wUah  i*  sitaate  at  a  Atatanoe 
»  +  »r  +  r» 

Ix- 

»+  r 
bom  the  a«a>t>  0.    W«  has*,  then,  in  this  case  slso  the 
momeat  of  th*  frittion  of  th*  collar  equal  to  the  sum  of 
the  msitBts  of  the  fristinai  af  all  the  elementary  trape- 
siam^  whieh  aak*  np  th*  eatin  annulus. 


PBslfiVK 


r  +  Rr  -I-  r» 
fTTr 


Had  SM  ftlBt  iavesMyitod  tki*  ftoiala.  we  aoold  easUy  have 
reduoad  that  ft>r  a  pivot  bam  it  If  making  r  =  O,  for  then 
P»=|;,WR 


V  =  i 

.«■  thought  it 
aimplat  **■•. 

iTokt 


asswt«r,  to 
) 


begin  with  the 


ABnOKOUICSU 


rOB   JUNE. 


2x8 


4  X  1000  X  300  X  32 

.•.  work  = =  31428  foot-poonda. 

3  X  10  X  7  X  4 

ExAXPLX  17.— A  dicalar  bh)di  of  dreaaadnaaite  (spadflc 
.  iiTarity  =^  20), Sft. in diamater, and  1ft in  haight,  rsats  oa  a 
rough  horizontal  plane;  if  the  coefficient  of  fViolhm  =  t,  and 
I  the  block  bo  capiuU*  of  a  motioa  only  af  rokatioa  roaad  a 
I  vertical  axis,  paasiAgthroogh  it*  centre  of  Agure,  oalealat* 
I  the  msgnitnde  of  tke  force,  which,  applied  tangcatially  at  it* 
1  circumferenc*,  will  snfftce  just  not  to  move  it. 


Bi  A  laiwnr  m  thi  &otai  AMaonomcu.  Sociarr 
tuU^  Aaaaaataa  at  the  laa  #fireenw1ch  Mean  Kooa 
on  the  1st  of  June  is  4h.  .S6m.  84 17> ,  and  his  Nottk Decli- 
nation 23°  4'  13'.    He  u  therefore  situated  to  tha  Sorth  of 
Aldebaran  and  tke  Hyadea,  and  not  very  br  from  the  email 
star  r  Tauri  (vide  map  of  "  Eastern  Sky,"  YoL  X  p.  M). 
His  iimlidlaa  aWhid*  ia  a*w  very  oanaUanhk  attaaalH  i^ 
nuoianaa  oa  the  21tt  of  tha  month,  wkm  at  his  ealmiaatiaB 
in  London  h*  viU  bo  nearly  (3°  higk.    Tha  Son  riaa  ia 
London  oa  the  1st  at  3b.  tlm.,  aad  sets  at  Sh.  4m.;  so  that 
the  day  is  IRh.  ISm.  long.    On  the  31st  (the  longest  dsy)  the 
Sun  rises  at  3h.  4im.,  aad  seU  at  8h.  18m.,  ao  that  he  is 
lOh.  and34m  above  the  horiion.    From  the  cause  explained 
on  p.  IM  at  Uk*  jraiant  volume,  there  is  ao  real  night  ia 
anf  ptataf  the  Uaitad  Kiafdom  during  the  pnseat  laonth 
in  hat, ia  th*  «iIi«mi  Saslh  cf  Scotland,  small  print  may  be 
rerf  ^aily  saoafk  aow  ap  to  nearly  11  p.m.    The  eqaatton 
of  lia»  on  the  flnt  day  of  Jane  is  Im.  28  71s.,  and  is  to  be 
tuMi*ct«db«atkaboatia<ieat«dby  a  loadial  to  obtala  that 
whiokapraperly-ngnlataddoekought  toakov.    Tfei>*|aa- 
tioadiaaiaiak**  to  (-14*.  oathe  IMh,  aRei  which  it  kaeemes 
addttita,  *al  *a  Ite  bat  day  of  the  moatk,  Im.  3901*.  arast 
he  added  to  appareat  noon  to  obtain  tbe  mean  time  at  the 
instant  of  its  occurrence. 

The  Moon  sntei*  her  First  Qoaiter  at  lib.  l»3n.  on  tbe 
night  of  tbe  «tb ;  is  Fall  at  lb.  47'Ss.  lia  the  afleraooa  of 
the  13th  i  ontwa  bar  Last  Qnarter  at  th.  Htm.  oa  th*  even- 
ing of  the 
She  is  in  " 

Noon  oa  the  28rd.    Hersga  _     ^ 

at  Noon  on  the  2nd  31  oavs — snd  so  on.  At  3  o'cnick  in 
the  afternoon  of  tbe  ith,  Libration  will  bring  an  additional 
portion  of  her  surface  into  view  in  her  S.E.  quadrauL  At 
4h.  a.m.  on  the  23nd,  more  of  her  S.W.  aurfaca  will  corns 
into  eight  Ikom  th*  aame  cause  ;  and  fiaal^,  at  1th. 


I  i  ontSM  fcar  Mat  qnarcer  at  vn.  a»-aa.  oa  to*  sven- 
he  20th,  ud  i*  N*w  *t  lib.  33-21*.  pja.  oa  tb*  38th. 
1  Fstttrseaa  tk*  lltk  at  1  p.m.,  aad  la  Anom  at 
ithe^M.    Heranat  Noon  oath*  drat  ia  2-1  days. 


SOth  (or,  speaking  ordinarilv,  at  3  oWoek  {a  tka  Borsiu  o 
I,  the  Sonth  Easterly  poctiaa  of  ksx  aaiTac 


tko 

of 

the  lit  of  Wv),  the  Sooth  Ettterly  poctiaa  of  ksx  aaiface 
will,  for  a  similar  reason,  be  once  mor*  ***B  ia  eieaaa  The 
Hoon  will  h*  in  •eaianction  with  Unaaa  at  Ih.  41b.  ob  tbe 
afterooon  of  th*  Ssd.  of  eourse  in  brilliaatdayU|t*.  At  t»m. 
past  <  on  tbe  Ilth  she  will  be  in  caqjoaetiatt  with  Batnn: 
at  9'8e  ant.  OB  tbe  2Sth  with  Vena*)  atattaa  th*  3«tb 
with  ll*r*,  aad  41m.  Uter  with  JnsUar.  Rha  «91  he  in 
coainnetion  with  Hereuiyat  49m.past  f  am.  on  theneit  mora- 
ing,  and  flaally,  oace  more  with  Uraaas  at  14h.  43m.  on  the 
3tth.  Tbr<*  stars  only,  of  the  Sth  msgnitnde,  sr  larger,  will 
be  occulted  during  Jane.  The  firat  occuttation  will  tie  of  ^ 
Likne  on  tbe'etaaiai  of  tbe  Ilth.  The  atar  will  diaappear 
at  the  UooiAtefc  Timb  at  «h.  Mak,  aad  nappsar  at  bar 
brightUmb  at  th.  dim.  On  tb*  aUbt  a(  the  UO,  B.  JuC. 
OUHS  will  diatnaar  at  the  bright  limb  at  lib.  SSm.,  aad  re- 
appear at  the  dark  limb  at  12h.  38m.  Laatly,  oa  tbe  Idtb, 
ij  Capricorai  will  diaappear  at  the  Hoon'a  bright  limb  at  12h. 
SOra.  a.m.  and  reappear  at  the  dark  limb  at  ISb.  S8m. 

Merenry  ia  practically  inviaibl*  for  the  firat  third  of  tbe 
month,  baingtoo  clone  to  the  Sun.  H<  Soatha  ottb  abost 
18n.  aRn  Noon  oa  th«  1st,  aad  la  ia  Mate  aaqtaaatlon 
with  tka  San  on  (ha  4th.  Towards  the  end  of  June  he  be- 
comes a  Homing  Star,  and  is  on  the  Ueridian  about  half- 
past  10  am.  on  the  80th.  Tenns  is  a  tloming  Star 
tbioBghaat  the  mantb-  Sba  Oouths  on  tbe  lot  at  3^m. 
paat  V  am.,  and  on  the  laat  17a.  past  t.  She  is  becoaung. 
less  intensting  ss  a  telaseoptc  abjsct,  aad  it  j*  getting  ap- 
parsatlysaaUerdaity.  8b*tn**lad*aintJ«a*thniafhAila% 
aadthagrattarpartof  Tanrua.  HarstsaUUaMarauigSiv 
too.  Southing  at  lOh.  43-im.  am.  on  the  first  day  of  tb*  month 
I  band  at  lOb^lSm.  a.Bi.  on  the  30th.He  is  passing  tkroogh 


Digitized  by  \.J\J 


ogle 


JtWB  8,  1870.] 


ENGLISH  MEGHANIU  AND  MIBEOfi  OF  SCIENCE. 


251 


IVanth  tad  ii  in  conjanctioii  with  Jupiter  at  7h.  IStn.  on  the 
ifltraooBof  tM  37tb.  Jii)rita  ia  &  Mimiog  atu  liluwiae; 
tni  tM  dsM  t*  dw  Sn  t»  be  well  kob.  Oiriog  tO'  thia 
PfOXlBitr  *k*  ^noneu  of  ■>>*  Mt*U<tM  w*  imvbWe.  He 
n  on  the  MeiMiinjia  the  mocniiu  of  the  lit  doir,  abost 
SSm.  before  Noon,  and  OD  that  of  the  SMh  about  »m.  paat 
lu.  Jupiter  will  remain  in  Taunu  during  the  entire  month. 
Saturn,  were  he  not  «o  rety  loir  dovm,  is  new  conveniently 
aitiutted  tbr  obeenation.  Heison  tfaeMerlnUatlSb.2'9o. 
on  Uu  BiKht  of  th*  let,  and  aboat  11  00  tto  M  ni(ht  of 
the  month.  Be  (OHMnetoB  the  N.W.  contneaof  Sinttarioi. 
Bflii  laopnoittio*tothaSBa>t»i>.paat4  ia  the  dternoon 
of  the  l«th.  Hlf  itofi  "wi^  "•  pnetlcJIy  at  their  greateet 
OMSiac  bepreMni<(andermfaM>sleataioipM(teconditions> 
VtdMCimie  ohject  of  the  very  Ufhiit  intenel.  UrtDaa,  atill 
in  Oetuai,  and  NeptoiMk  oa  Ik*  confine!  of  Finta  and 
AMa.apoMlhloo«lM»toth»Bo»tob«ri*ilo. 

Jaaaii  the  moBtl  in  which  the  amalleet  annber  of  Bhoot- 
iocStan  hai  been  obaerred;  and  wosld  aneir  to  be  the 
«Mnioet  free,  of  aU  the  twelve,  bom  Ul(  tpadtum  1  theie 
lihcAoncsa. 

LETTEBS  TO  TfflB  ESITOB. 

rWe  do  not  bold  oaneWei  reapoaaibit  for  tbe  oplnlona 
of  oor  eorreapoDdenta.  The  Sonoa  reapeotfutly 
nqocata  that  all  commmiloatlMs  Aioald  be  drawn 
up  as  brieflr  as  possible.] 

•  «  AU  eonunnnioationa  ahoold  be  aiUianed  to  the 
Kditor  of  the  English  Hechajuc,  U,  T&Tlstook- 
sti«e(,  CoTCUi.  Qarden,  W.C. 

AU  sbeqaes  and  Post  Offlee  Ordm  tft  b*  made  pay- 
able to  J.  FAaallOBE  XDVAJBD8. 

T  irotild  bare  srery  one  write  What  he  knows,  and 
as  mooh  as  he  knows,  but  no  mora;  and  that  not  In 
this  only,  bnt  In  all  other  nibjeets :  For  such  a  per- 
son may  hare  some  partiCBlar  K&owkdge  and  expe- 
rienoe  et  the  natnre  of  saeh  a  perm  or  sneb  a  foun- 
tain, that,  as  to  other  things,  knows  no  more  than 
what  everybody  does,  and  yet  to  keep  a  elatter  with 
«bis  little  pittaaoe  «f  his,  will  undertake  to  write  the 
wlM>lebedyo(physiek*i  a  Ttee  from  wbenee  ij;ieat  In- 
ouawaleBcea    dartre    Itaelr    erlgiiua.— ifonta^viM's 

THB  DSE  AMD  CONSTRUCTION  OKTHN 
TBIiKSCOPS. 
Sia,— If  "  Herbert,"  p.  204,  will  look  thronffh  the 
liMousH  HMnLaHio  fMm  its  eemmeneement,  he  wlU 
find  (bat  his  idea  la  by  no  means  a  novel  one.    It  last 
appeared  ia  Its  only  prastleat  form  on  pp.  7S  and 
IsTot  TOUT  tenth  volame. 
Ur.  A.  yt.  Blackloek  (on  the  same  paee]   will 


which  are  rather  drawbacks  when  applied  td  a  refrac- 
tor. Your  back  volumes  contain  eome  illuatratloni 
from  which  "  Scorpio"  may  derive  many  useful  hints. 
The  ilmplest  way  to  calculate  tbe  dhuaet«r  uf  tbe 
field  of  a  Buygheaian  eyepleee  la  to  set  the  telescope 
ao  that  a  star  shall  cross  the  fleld  aoebi'ately  an  a 
diameter,  and  to  note  the  seconds  and  fniotloos  of  a 
aecond  whlrh  it  occuplea  la  dotns  so.  Then  this  Interval 
in  time  x  15  x  cos.  star's  deennatlon  =  the  angalar 
diameter  of  tbe  Held.  I  append  an  example,  asreqn^sfed. 
It  is  worked  by  logarithma  to  obviate  the  naeesslty  for 
half  a  column  at  mere  common  muttipUcatioiL 
Suppose  that  your  correspondent  has  observed  the 
transit  of  Regulus  diametrically  over  the  field  of  lUa 
Huyiihenlan  eyepiece,  and  has  found  that  it  occupied 
Im.  8'4s.  by  a  sidereal  dock  in  croaaiag  It,  then  tbe 
calculation  would  atand  thus  :— 


(8  Is. 
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log.       ]-mo3«i 

lo|.  llJfT- 

log.  cos.  I 


Surely  the  "Cluster"  flffnrefl- by  "ArfttOKe-OSTD. 
p.  2%.  cannot  be  meant  tor  the  Pleiades  ?  and  yet, 
the  ijta«v'riie  speaks  of  it  as  a  "  cluster,"  and 
having  lately  tftsapjiaared  iu  the  West."  With  re- 
gard to  my  Hap,  on  p.  M  of  your  last  volume,  I  can 
ouly  say  that,  when  I  drew  it,  the  Pleiades  Occupied 
the  precise  positiaa  I  have  there  Indicated ;  and  that 
althouRfa  Just  oow  I  walk  by  faith  and  not  by  sight  iu 
flie  matter,  I  have  aoi  the  Vary  allghtest  doubt  that, 
at  this  present  writing,  tliey  an  In  exactly  the  same 
plaee,  ss  they  were  then. 
A  Fellow  or  the  Botal  A<¥kobouical  Societt. 


log.  of  1001'-2!)      3  0COMO3  :  tfcftt  it 

to  say  tbe  angular  diameter  of  tbe  ilekl  of  hia  eyepiece 
is  lOOl'TO  or  Ifl' ■«t'-3».  I  have  employed  aaven  places 
of  decimals,  but  five  win  be  ample  la  praetlea.  It 
will  be  further  pretty  evident  tint  if  we  were  observe 
a  star  on  the  Equator,  the  operation  would  resolve 
itself  into  muItl|>lytBg  the  Kcan^aftlderealttnie  ocea- 
pled  In  its  passage  by  M,  to  convart  them  iato  seeonds 
of  are,  as  there  is,  obviously,  no  all^wanca  to  be  made 
for  deoUnation.  Stars  Ifte  J  OrioUt)  if  Tltgiois.  y 
YirglniB,j;  Virginis,  a  AqoaiU  or  «  Pitefom,  will 
fumlib  lesultsqulte  snffl<ientl)PiBenrateformy  qMHst^ 
requirements,  when  tibatea  te  this  way.  I  need 
scarcely  add  that  this  detarmiaation  must  be  mode 
afresh  witb  each  new  obleet-|lass  to  which  the  ey«> 
piece  Is  applied.  Next,  tbe  webs  In  a  transit  eyepiece 
are  enclosed  in  a  tube,  but  are  only  "  proteoted  "  by 
the  care  of  the  observer.  It  is  not  considered  it  n- 
jMuT  in  the  beat  observatories  to  poke  yonr  Angers 
through  them.  "Scorpio"  must  read  tbereply  givenaMve 
to  "  K.  M.  B."  with  regard  to  the  Pancratlc  Eyepietn. 
Tbe  Cambridge  (U.S.)  Refraetoris  of  ]4'93in.  aperture, 
and  22-38ft  focal  length.  The  Great  Melhonme  re- 
flector, a  Cassegralnlan  of  30-5tt.  focal  length,  and  4ft. 
in  clear  aperture,  vrlll  be  found  desorlued  in  great 
deMil  with  engravlnes  in  Vol.  VIII.  of  the  KnoLiaB 
Hecbakic  (No.  194),  pp.  2*7  to  268.  "  Scorpio  " 
should  certainly  buy  the  volume  containing  the  de- 
scription refened  to,  if  he  be  interested  in  this  mons  (er 
instrument. 

Theformula  for  obtaining  the  geometrical  foenaot 
a  double  eoneave  lens  is  simply  this,  divide  twice  the 
product  of  its  radU  by  their  sam.  Or,  more  simply,  in 
the  case  of  a  donbia  coaeava  lens  of  glass  of  equal 
curvainres,  the  principal  toens  Is  at  the  centre  of 
the  first  sBrAtee>     I  oannot  think  of  any  method  of 


THE  ESOLtBU  MMCHAmC  LIFEBOAT. 

!!iB,— Will  yon  permit  me  once  more  to  appeal  to  my 
fellow-aubacrlber*  for  their  more  cordial  co-operation 
in  the  matter  of  Hm  UAboat  1  Though  much  disap- 
pointed, I  eannot  yat  beNave  that  they  are  really  Indif- 
ferent, an4  poslttvaly  refase  to  lend  a  helping-hand  to 
this  Godlike  work.  Comrades  I  will  you  longer  shirk 
your  responsibilliy  ?  Can  yon  allow  a  few  of  us  to 
struggle  on,  hopliK  almost  agatnal  hojw,  when  a  sin- 
gle united  effort  from  yon  would  make  our  hearts 
rejolee>  and  be  the  moans  of  stTtag  numbers  of  fellow- 
ei«atares' lives?  The  refrains  of  two  of  the  songs  sung 
at  oar  eoneart  are  sHIifiaging  ia  my  ears  :— 


rirtiaps  forgive  me  for  pointing  oat  that  he  observed 
Ura«  Htjorls  vrith  loin.  of  aperture— I  with  4^. 

I  maat  also  ask  the  forgiveness  of  "1.  V.  B.,"  p.  Ill, 
when  I  express  my  convletiai  that  an  aeooimt  of  a 
lew  worda  attered  by  Mi.  Booklngbam  at  tiie  Beyal 
Aatronomioal  Society,  contained  in  looie  Jonmal 
iinnaiaiTrt  aad  unknown,  eaa  aearoely  be  hdd  to  be 
etrtsUy  a."  definite  report  of  tbe  optical  perloimaace" 
at  hJa  telescope. 

U  "Tuttoa''  (37*7).  p.  aiS,  wants  mesely  a  slm{de 
etuKl,  he  will  find  a  detailed  daseriptlon  of  a  roagb 
bnt  eaaoClve  fbrm  of  Eqnatoraal  mounting  at  p.  394  of 
nor  eaeoad  volana.  ThebestUndof  Eqaatareal  with 
wMBh  1  aia  aaaaaintad  ia  certaialy  that  of  Cooke,  of 
Taek.  Tba  deeeripUon  of  tha  water  oloek  of  lA>rd 
asH»— tiieil  Lord  Uxmantowa— will  befoiind  atp.  265 
of  VOL  M  of  tbe  Beyal  AatioDomleal  Sodaty's 
"MMthly  NottoesL" 

1  nay  infens  "  K.  H.  B."  that  a  panoratis  eyepiece 
ia  aotUag  ta  tha  vn»Id  bat  a  common  terrestrtal  one, 
with  a  ptovtsioa  for  separating  the  doable  oombina- 
Uons  at  the  eye-end  from  that  at  tlie  ob}eet-eod  t  the 
farther  Uiest  paiia  of  leases  are  removed  from  each 
other  the  greater  being  tbe  power  aeqnirad.  If  my 
^oeilat  win  refer  to  VoL  III.  of  the  Broush 
HscKAaic,  be  wHl  And  a  diagram  in  a  letter  by  Kr. 
Uoas  (Fig.  S)  oa  p.  S81,  wbieh  wiU  iUastiate  this. 
Assaiaing  him  to  have  this  diagram  bafoie  him,  X 
need  only  observe  that  when  the  combination  C  D  is 
pnahed  towards  tbe  comUnatton  A  B  the  power  is 
-diminished.  When,  on  the  other  head,  they  are  sepa- 
rated, tbe  power  is  incrsasad.  Tlus  eyepleee  vronld 
■erew  into  the  adapter  of  a  Ncwteaiaa  tueaeepe.Just 
as  an  ardlnary  Huygheniaa  one  doest  bat  I  should  net 
expect  it  to  be,  in  the  least  denee,  a  practioally  usefai 
faua  willt  tkat  instrameot.  I  may  say,  in  reply  to 
ftmt  oorrespendent's  second  qnestion,  thai  the  leases 
of  tlm  Bamaden  eyepiece  are  of  the  same  focus,  bnt 
flat  of  tka  earns  dtamafer,  the  eye-leaa  betnf;  tbe 
•Balleraf  tlM  two.  In  an  ayepieee  of  tAls  coastruotion 
ao<w  bedore  me,  the  diameters  al  tlm  eya  sad  fiold 
iBBeaareaali  7. 

Tamlag  now  to  the  letter  of  "  Seotpio  "  oo  p.  SS4, 
1  lad  a  aaijitare  of  qaertes  wbtelii  wiOi  bis  peradaaioa , 
I  Win  reply  to  separately  aader  their  approaHale 
baxWnga.  Im^timii,  ttaoogb.  I  sbanid  remarkab^ 
Ua  to  know  the  exact  valaa  aad  meaning  of  the 
aatastioa  that  "AU  Solomon's  tA  telesewee  are 
MsrraaM  tt  show  tva  Stan  ia  the  trapeaiimi  •  Orlonia." 
8nwoM  (taAar  •  wild  ■appoalUoa,  l>y  the  way)  that 
I  Ma^  a  M  telescope,  aad  failad  t*  tee  the  flftb  star 
<ii  <te  ttaiaatam  vritb  it,  Aoald  I  bavo  my  maney 
M^lMd.«rbaleM«hatmyowaaye  wa»  In  Ihaltt  er 
WKatt  AcBlB,)aftieBroeaedia«to  amrwcryoaroorra- 
•pesdaan  4a«Nleaa,  I  mart  Jail  reaiark  that  tiinilaK 
UMtk  to  the  paie  he  speeiflee  I  eertalaly  flad  that  I 
aak  there  made  to  taaak  of  r-e  aa  tbe  limit  of  eepa- 
ratimc  power  of  a afia.  taleaoope, bat  I  wntt  Z'O,  and 
the  0  must  bavi  en  tamed  into  a  S  in  the  press. 
Begtening  no  wvrltS  his  third  qaery ,  as  tbe  first  having 


determining  soeh  foens  praotloally.  Perhaps  opti- 
cians have  some  way  ef  doing  this,  and  one  of  them 
ntight  enlighten  ns. 

Sr.  Bagaley  (3803),  p.  238,  almost  answers  himself. 
The  large  telescope,  from  the  spherical  aberration  of 
the  objeet-glaas  reaudniag  naeared,  would  give  a 
qoantiqr  of  overlapping'  inrngea  wbieh  mnstiiMviubly 
be  fatal  to  shsrp  defliutlon.  It  seareely  requires  one 
to  rise  from  the  dead  toaanonaoe  antborltadvely  tbe 
laet  that  a  small  ob||eot-gtass  wbieh  is  good,  wUl 
always  give  clearer  and  erlsper  defiaitlDn  than  a 
larger  one  which  is  bad. 

Mr.  Walter  Jines  (38W),  same  page,  should  really 
treat  himsell  "<  <.  set  of  onr  Hbcbahics.    He  will  find 
Us  qnestioaaasweied  over  aad  over  again,  so  fares 
it  is  sasceptlble  of  a  reply,  in  former  volumes. 
A  FeKIKIW  or  TBE  BOTALASTBOaoaaOAI.  SoeiBTT. 


'  Tten  three  tbata  round  went  our  gallant  ship. 
And  three  Mnes  round  went  she; 
Piartke  iMBSI  of  a  lMio*t  UUf  ioih  weiU  doim, 
A»  she  suak  to  the  bottom  of  the  sea." 


..»..-»  to  tbe  triesoope.  I  may  teU  him  that  one 
great  difference  between  tbe  monaltng  of  a  reflector 
and  that  of  a  refraetor,  is  that  the  latter  ia  snpported 
about  the  middle  otlts  length ;  whUe  aU  the  we&bt  of 
the  former  bets)f  at  ttm  bottom  of  tbe  tube,  It  fias  to 
«•  MU  near  ttiu  part  of  it.  TMa  neoessitates  a  oom- 
WeMB*  and  oompresaittf  ef  aa  Eqaaiotaal  monating 
ior  a  Mastor,  brnglw  it  aU.  so  to  neak,  near,  the 
SKnd,  aa4  s  Bfaeral  taaawraaata  in  tlie  details 


ASTBONOHICAL. 

Sir,— The  "  doetots  "  vrlio  "  disagree,"  in  the  case  to 
which  "  Ab  Initio,"  refers  on  p.  207,  are  the  nonet 
enarUim,  and  "  The  Naotleal  Almanac  ;  "  from  the 
la  tier  of  which  I  obtained  tbe  dataoa  vrtdeh  I  founded 
my  replies  on  pp.  <2ft  and  579  of  year  last  volume.  The 
"  Establishments  of  the  Potts"  for  tile  dUlerantloea- 
Uties  givea  eo  pp.  4M  aad  407  of  the  Natioaal  Ephe- 
meris,  are  reekoned  from  ./fyartiW  Noon.  Tbe  tides  at 
London  Bridge  are  given  for  Kean  Noon ;  bnt  as  the 
BstabUshnent  of  the  Port  for  London  is  obtuued  in 
the  same  way  as  that  for  Margate,  or  anywhere  else, 
tbe  diSerenoe  remains  constant.  I  really  do  Bo<  see 
what  I  have  to  add  to  what  I  said  on  p.  &79  of  Vol.  X. 
If  I  righUy  remember  tbe  request  of  "  Saul  Symea," 
and  my  present  correspondent.  It  was  that  /  should 
myself  furnish  tide  tables  ;  but  I  really  mnst  a«k  to 
be  excused  for  declining  to  wade  through  a  mass  of  the 
most  merely  mechanicalcomputatlon.  Why  does  not 
"  Ab  Initio  *•  undertake  it  himself  ?  Be  wiU  find  it  a 
Tidy  little  Job. 

The  mention  of  tits  "  Nantloal  Almanac " 
brings  us  back  to  "Boorpio"  aad  his  string  of 
quenlons  on  p.  2M.  Notteing  now  those  having 
more  special  leleieace  to  Aatronomy,  I  may  teU  him 
that  the  "  Nautical  Almanac  "  i«  published  by  John 
Unrray,  of  Albemarle-street,  London,  and  that  its 

frice  is  half-  a-crown.  Any  bookseller  will  procure  It. 
toontalnstheB.A.andI>ecof  147flxedstars.  Theobjeet 
of  yonr  correspondent,  however,  in  asking  fbr  particulars 
of  aboekeoBtaining  Bight  Asoensloiuand  Declinations, 
is  probably  that  he  may  be  enabled  to  Sod  objects  of 
interest  in  Hie  Heavens.  If  tneh  be  his  ioteatioa  let 
htm  get  forthwith  Webb's  "  Celestial  Objectt  for  Oom- 
moD  Teleseopes;"  it  is  pnbUdied  by  Longmans  aad 
Co.,  London,  for  7s.<d.,andlsessentisilly  (ile  book  which 
the  ineiptent  amateur  wUl  find  indispeasablc. 
"  Soorpio  asks  for  a  "  medarately  cheap  "  work,  but 
if  he  wlU  take  my  advice  end  bay  the  book  I  recom- 
mend him,  I  shall  feel  grievously  disappirfnted  If  he 
does  not  ooaalder  it  dirt  oheap,  irtien  he  sees  what  a 
mass  of  lafonnation  It  contains.  The  map  of  the 
Moon  aloae  la  honestly  worth  M.  oat  of  the  7s.  Bd. 
Tnmlag  to  a  third  question,  I  may  briefly  say  that 
Kepler^  fltlid  law  is  net  rigidly  exact,  because  of  the 
Mrtubatiena  sansed  by  the  various  bodies  of  the 
Solar  syttemi  iattrst;  bnt  that  it  is  sufficiently  nearly 
so  to  get  an  excellent  approximatiao  in  any  glvsn 
case,  where  either  the  perlodiG  time,  or  the  mean 
distaaneit  kaown. 


Aa< 

t  They're  la  tbe  boat  1  tkey'it)  all  afloat  t 

Hirrakl  ihey^caiaed  tfeeshorel 

Bless  the  Hfebest  I  biMS  the  lifeboat ! 

Oh,  God,  thoalt  bear  our  prayer  I 
Bins  the  lifeboat  I  Uess  the  lUfcboat ! 
SO  longer  wc'U  despair," 

Can  thete  really  be  any  sTwiiattt  ear  body  who 
would  wilBngly  be  even  u  part  feaponilble  for  the 
disaater  dctmcd  In  the  Mermaid,  or  think  a  few  pence 
too  much  wltti  which  to  purchase  a  share  in  the  bles- 
sings which  hundreds  of  grateful  hearts  may  pour  upon 
our  lifeboat  I 

Our  undertaking,  though  important,  is  not  difBeuIt, 
if  only  a  reasonable  proportion  of  subscribers  will 
help.  It  Is  not  even  novelln  itself,  unless  we  make  it 
so  by  either  tuiprseedeatcd  sooeeat  or  signal  taUure. 
Other  Journals  have  their  lifeboats,  and  why  should 
not  we  7  1  find  BaalUdgt^t  StagoHm  for  Bofiau  sub- 
scribed £306  I2s.  M. ,  and  built  one  Ulbboat ;  the  thcndte 
PeopU't  Jounutt  has  subscribed  £832  ISa.  lOd.,  and 
built  two  lifeboats;  and  the  Quiver  has  subscribed 
£1878  Is.  lid,  and  built  (Arre  lifeboats.  It  Is  my  belief 
that  the  English  Mecbamic  can  do  more  than  any 
of  these,  and  With  aU  my  heart  I  wlU  make  one  to  say 
that  it  shall. 

Qaa  Lorp,  Stauaton  Harold,  Ashby-ds-la-Zouoh. 

P.8.— Success  to  tbe  Mutual  Improvement  Societies ! 
Country  residsnts  are  almost  powerless  ts  aid  in  sncb 
matters,  or  I  should  be  delighted  to  Join  la  the  move- 
ment. I  know  It  would  be  a  great  boon  to  me  eonid  t 
discuss  certain  subjects  appearing  in  tbe  Mechahic 
with  a  few  kindred  (bnt  more  practieal)  spirits.  May 
I  ask  If  our  mechanical  friends  at  DetDy  could  not 
attempt  a  branch  ? 

epta  

SiK,— la  the  Uaefc  days  of  tfaeOottea  Fastiae  a  cele- 
brated "  Laancaabiia  lad  "—vis.,  the  late  Lord  Derby 
—wrote  to  the  Timei  ia  these  forcible,  if  not  elegant, 
words .— "Oaa  yo  brio  as  t  We  be  clamming  "— i.  e„ 
starving.  I  qaote  tinee  memenble  words  of  our 
"  Kupert  of  debate  "  in  behalf  of  "imor  Jaek,"  sabsti- 
tnting  "  drowning  "  for  "  clemming." 

It  was  nid  or  sung  by  Sibdln  ttmt 

"  A  sweet  Uttle  cherub  sits  up  aloft, 
And  looks  out  for  the  life  of  poor  Jack." 

This  may  be  quite  true,  although  how  he  manages  to 
ait  at  all,  with  his  peculiar  conformation,  is  a  mystery 
past  my  solving,  assuming  ye  cherub's  portrait  in  onr 
old  City  churooes  to  be  acoorate  in  de<<n< ;  so  I  must 
leave  It  to  Owen  or  Huxley.  But  as  we  can  hardly  . 
expect  the  aforesaid  cherub  to  don  a  cork  Jacket  and 
<<<  on  the  thwarts  of  a  lifeboat,  or  any  conceivable 
number  of  chemba,  to  man  it ;  and  even  U  they  eoold, 
having  im  arms,  to  row,  it.would  be  impossible  to  them. 
I  think  it  logically  follows  that  Instead  of  trusting  to 
the  assistance  under  dlfllcultlss  which  cherubs  may 
afford,  we  ought  to  provide  the  lifeboat  ourselves, 
trusting  there  wUl  be  no  want  of  stout  arms  and  stout 
hearts,  able  to  tit  in  and  row  it  on  Its  blessed  errand  at 
need. 

I  am  la  no  tense  of  the  words  a  clever  ttogar,  but 
however  my  friends  may  doubt  the  tact,  and  think  it 
quite  impossible  that  one  so  lamentably  addieted  to 
"  obafling  "  can  be  in  earnest,  I  do  assure  my  tellow- 
ruadere  fliat  1  am  terribly  In  eaiaett  In  the  aiatter  of 
tbe  lifeboat,  and  do  most  aaraastly  eatrtat  them  to  aid 
and  assist  this  meritorlons  attempt  to  provMe  tbe 
means  of  saving  tbe  life  not  only  of  poor  Jack,  but  the 
aUp's  inaaengers  also-,  and  I  trust  they  wiU  slamp  I|t 
witn  their  approvsl  la  the  most  eOeetnal  manner  pos- 
sible by  sendug  at  least  one— I  hope  many  more  than 
one— stamp  of  her  Majoity's  kind  countsaaace 
imprcesed  on  gold,  aUver,  or  paper ;  tar  the  preeiouB 
metals  are  doubly  predous  when  employed  on  works 
of  netoy  and  benavuenoa  If  tha  osnstahle  It  legally 
empoweced  to  coU  oa  aU  good  men  and  ttoa  to  aid  and 
asnst,  ia  the  Queen's  aame,  to  keep  the  pease,  how 
much  mora  aae  we  morally  empowered  to  eaU  on  aU 
good  men  and  women  also  to  aid  and  assist  this  good 
irork. 

I  have  before  said  I  am  not  a  deVer  beggar— sooth 
to  sar,  begging  is  net  my  forte- bat  I  Irnst  the  want 
of  ability  in  the  toHcitor  may  not  in  this  Instaaoe  cause 
any  iiUmry  to  tlie  case.  What  ts  impossible  te  one  is 
easy  to  many ;  and  we  English  meetmsdes  tn  many- 
enoagh,  sorely,  to  do  what  Capt.  Busk  has  doae  single- 
handed— vit.,  to  launch  one  lifeboat.  It  oaly  wants 
the  WlU— and  I  trust  we  have  eaoogfa  of  that— to  pre- 
vent the  cwptain's  princely  UberaUty  fMm  "  making  us 
fia  HAanoaiODt  Blaocsmith. 
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Tbepeliitof  Mw  pnwihing  barti  br»mehe< 
•hort  uiup  proogt,  lo  that  it  oaanot  dip  to  ~ 
tbe  pit ;  and  a  plate  K  prtTrati  the  InuC 
witD  tbe  pooehuig  bar. 


SHALL  SLIDB  SCREW  CUTTING  LATHB. 

Sir.— We  beg  to  tend  yoc  abore  a  pbotograpb  of  a 
■mall  deteriptlan  of  sorev  euttlng  Utbe,  wUoh  we 
bave  lately  oontcraoted. 

.  Tbto  lathe  la  oonitracted  with  bed  on  tbe  triangnlar 
iwr  prindple,  east  hollow  to  reeetre  the  leading  torew, 
which  U  UM  proteeted  from  dnit  and  inlory. 

The  mandral  bead  la  fitted  in  tbe  naoal  way  with 
back  gear,  the  mandrel  of  the  ateelrannlng  In  double 
oonloal  eoUara  of  hardened  ateel.  Compoond  slide 
reeL  Poll  let  of  ehanee  wheels,  and  arrangement  for 
cutting  aeTewB  of  rtgbt  and  left  hand  thread  to  anr 
pitob.  Thialatheoomplete  weigha  about  2«wt,  and 
run*  Tery  eaally  with  the  foot  wheel  and  treadle 
motion. 

Booth,  Bbo*,  Engioeera,  Dublin. 


CONVEXITT  or  WATKB. 

8i>,— Tosr  readers  who  bare  bean  Interested  in  these 
experlmenU  will  be  aware  that  Hr.  OanMnter'a  argu- 
ment for  tbe  non-eoDTeztty  of  the  eanal  was  entirely 
baaed  on  tbe  equidistant  sppearanee  of  the  signals  in 
the  field  of  Tiew  when  looking  through  the  erass-air 
telescope.  Now,  so  far  from  this  proving  that  the 
eanal  was  flat.  It  proves  exactly  the  opposite,  as  the 
subjoined  diagram  wUl  show. 


Let  A  B  C  be  objects  which  appear  equidistant  in 
the  field  of  view  of  telescope.  A  is  the  hair  line  in 
the  telescope ;  B  is  the  signal  3  miles  distant;  C  Is  the 
signal  6  miles  distant.  Join  A  A<  ABBi,  andACas 
represented  by  the  dotted  lines— the  angles  subtended 
by  these  lines  are  equal.  Now  join  ABC,  tbe  points 
which  are  equidistant  in  the  field  of  view.  The  line 
that  joins  toem  wumo(  be  other  than  convex. 

Txaxx. 


THE  AIB  PUXP.-THE  HIGHEST  YACUnU. 

Sir,— Can anyof  your  selentUlc readers asslstme in  the 
loUowing  dUBenltT  t  I  bavealatgedoubled-barrelled 
air  pump,  wUeh  1  bought  In  order  to  inodace  such 
vacuo  as  would  ezbtbtt  tbe  phenomena  of  the  Induced 
current  in  vacuo.  I  find,  however,  that  I  cannot  get 
a  vacuum  good  enottgh  to  show  Gstslot's  foantaln, 
the  Aurora  tube,  or  we  rotation  of  tbe  electric  light 
round  the  magnet.  Now  if  some  of  your  pndUaUy 
scientific  readers  can  and  will  answer  the  following 
queries,  I  ihall  be  deeply  obliged.  I  say  pnctiaM) 
Bclentiflc,  because,  theoretically,  I  know  as  much  about 
the  subject  as  most,  but  I  want  the  opinion*  and  advtoe 
of  tomeone  who  has  ioiu  JUxwI/wbat  he  recommends 
4uid  not  merely  taken  it  undigested  fh>m  books,  most 
»(  which  1  hare  read. 

1.  What  l<  the  highest  vacuum,  as  indicated  by  the 
syphon  gauge,  that  an  ordinary,  well-made  double- 
barrelled  air  pump,  with  olied  suk  valves,  is  capable 
of  producing  ? 

2.  Is  there  any  wayof  adapting  other  valves,  such 
as  Babinet's  plan,  so  as  to  produce  a  better  result  ? 

a.  Tbe  machine  admitting  it,  could  not  an  extra 
barrel  on  some  other  plan,  such  a*  Grove'a  or  New- 
man'a  be  adapted  so  as  to  produce  the  higher  vacua  ? 

4.  It  so.  which  is  the  tat.  rimalal,  and  ttoit  tfielit  ? 
And  waoM  yonreomspendentaesctibeitsconstruetion 
actioally  1 


6.  What  degree  of  exhanstian  is  necessary  to  pro- 
duce the  iihenomona  mentioned  in  tbe  former  part  of 
my  letter  7 

Theoretically  oonsidered.  Grove's  plan  seems  to  me 
tbe  simplest  and  best.  Can  anyone  describe 
minutely  (for  I  make  all  my  own  Instrumenta)  lU  con- 
atruotlon  T  I  know  Its  general  principle,  as  described 
in  scientific  books,  but  f  want  one  to  work  by. 

In  return  for  suoh  Information,  I  can  give  your 
readers  such  information  on  the  construction  o(  induc- 
tion colls  as  I  know  they  cannot  get  anywhere  else 
In  EngUnd.  I  have  apian  of  conatruotlon,  ao  simple, 
andTecsoetfeetlve,  that  I  get  such  resulu  as  have 
never  been  yet  obtained  by  any  maker.  I  have  one 
Justoontalning  only  4  miles  of  secondary,  and  yet 
with  one  small  Grove's  battery  with  the  platlna  only 
4ln.  by  2ln.  I  produce  tpltndU  iparlu  iin.in  ItngtK  Any 
information  on  tbe  above  subject  to  the  purpose  will 
greatly  oblige.  Ihodctokiux. 

WRAT'8  20-INCH  0.  6. 

Sm,— Inquiries  have  been  made  in  your  columns  as 
to  tbe  performance  of  the  above  glass  now  in  the  pos- 
session of  Mr.  Buckingham,  and  the  only  answer  as 
ygt  given  has  been  by"  F.E.A.8.,"  to  the  effect  that 
''  wTth  regard  to  its  optical  quality  we  have  no  definite 
report." 

In  the  abaence  of  this,  perhaps  it  may  be  interesting 
to  some  of  your  readers  to  have  the  maker's  own 
report  in  a  letter  to  tbe  Astronomical  Beglster  In 
Aug.,  18<7.  It  Is  as  follows  t—*' Sir,— Permit  me 
through  your  pages  to  Inform  Mr.  Darbv  that  the  new 
20in.  clear  aperture  object  glass  which  I  have  Just 
furnished  tor  Mr.  Buckingham  shows  y%  Andromede 
separated  with  all  powers  above  200,  and  that  with  a 
power  of  410  the  distance  between  tbe  oomponents  is 
much  wider  than  in  proportion  to  Mr.  Dawes's  disgram, 
evidently  showing  that  the  separating  power  depend! 
mainly  on  the  else  of  tbe  apwture,  Ac.  To  the  20ln. 
object  glass  Just  finished  (  Herenll*  and  t  Oygni  are 
astonishingly  easy  object*.  We  bave  not  as  yet  had 
Uma  to  nmae  much  scmtiny,  but  the  most  difBcnlt 
tests  have  hitherto,  with  the  full  aperture,  been  In- 
stantly resolved  even  Ih  an  Indiltnent  state  of  the 
atmosphere.— I  am,  Ac.,  W.  Wrat." 

This  account  Is  I  think  very  interesting,  and  makes 
one  earnestly  wish  to  hear  more.  Mr.  Bneklngham 
can  hardly  think  it  other  than  complimentary  to  bim 
to  be  asked  for  suoh  Information,  and  I  am  surprised 
that  he  withholds  it.  more  especially  as  I  thtn^  the 
wish  tor  it  baa  been  strongly  expressed  at  a  meeting 
ot  theB.A.S. 

G.  T. 


CHXBBT  STONING  MACHINE. 

SiB, — I  send  a  clipping  from  the  SdaUific  Amtrieai 
illustrating  a  new  enerry-atoner. 

It  Is  screwed  to  the  table  by  a  hand  screw  A.  An 
upright  B  supports  tbe  body  of  tbe  machine.  The 
fruit  Is  held  In  the  left  band  as  shown  In  the  engrav- 
ing, and  rolb  down  along  a  gutter  C,  and  enters  the 
small  cups  In  the  periphery  of  the  annular  wheel  D. 

B  Is  a  double  crank  from  which  a  link  F  imparts 
vertical  redprooatlng  motion  to  tbe  cross  bar  G,  and 
also  to  the  recurved  punching  bar  B.  Each  time  the 
cross  bar  G  rise*,  a  stud  Itengsges  with  one  of  the 
cups  on  the  annular  wheel  D,  turning  it  along  oae- 
eigbth  of  a  revolution,  and  brlncing  another  cup 
directly  under  the  point  of  the  pnndilng  bar  H,  carry- 
ing with  it  the  trait  whieb  has  fallen  into  it  from  the 
Kttcr  0.  Each  of  the  cups  has  a  bole  through  the 
ttom  large  enough  to  permit  the  pasaage  et  the 
pit ;  and  when  tbe  punching  bar  descends  by  the 
rotation  of  thecrank.  It  plerees  'tha  tnM  and  forees 
the  pit  through  the  bottom  ot  the  cup,  into  the  chute 
J,  whence  it  lalfr  into  a  dish  placed  to  reoelve  It. 


Thus  tbe  pits  may  be  removed  almost  as  fast  as  ■ 
child  can  turn  the  crank,  aod  the  operatioa  is  so 
rapid  that  the  Jnioe  does  not  eeeapa,  and  tha  (rait 
retains  its  natnni  shape  and  appearance. 

This  Invention  is  manufactured  by  0«er,  Stewart 
and  Brother,  Galaabnrg,  Illinois,  U.S. 

Katpa. 


HEADINGS  FBOM  THE  GLOBES. 

Sir,— One  of  the  eonaequencea  at  the  rotation  of 
the  earth  upon  lu  axla  (which  we  take  tor  granted  as 
having  been  proved)  is  that  man,  animals,  trees,  and 
atmosphere  are  carried  round  with  it  tram  W.  to  B.  at 
different  degrees  ot  awiltoese.  aoeordtng  to  their 
proximity  to  the  equator ;  but  tbe  rotation  is  as  rapid 
and  silent  with  which  we  proceed,  that  none  ot  us  can 
feel  It,  for  the  earth  rotates 

"  With  inoffensive  pace  that  splnntng  sleeps 
On  her  soft  axle,  while  she  paces  even. 
And  bears  thee  soft  with  the  smooth  air  aloog.' 

By  reference  to  Fig.  it  will  be  easily  seen  that  wbll^ 
she  sains  on  her  axis  P  P  from  west  to  east,  tho  *» 
who  live  at  the  equator  E  E  must  be  carried  arooud 
with  much  greater  velocity  than  those  Uviag  on  the 

Sarallel,  A  A,  and  these  again  than  those  living  at 
\  B,  while  the  pole  will  have  scsrcely  any  motion 
whatever.  This  will  be  readily  nndentood  by  taming 
round  a  tenestrial  globe,  and  having  ones  asoar- 
tained  the  length  ot  a  dsgiesoo  the  earth's  surface, 
we  can  then  know  at  what  rate  per  hour  any  pohit  on 
the  earth  proceeds,  and  it  ia  s  matter  of  eonsMerable 
nicety  to  determine  the  length  of  a  deene,  which  has 
been  found  to  vary  a  little,  and  to  he  longer  near  the 
pole  than  the  equator,  Tbe  Importance  of  an  sosarue 
measurement  of  the  number 
of  miles  in  a  degree  cannot  F.i  aii  p 
be  too  highly  estimated,  for 
upon  it  ue  great  Newton 
foonded  his  theory  ot  uni- 
versal gravitation,  and  he 
was  tor  wma  time  prevented 
from  propounding  it  ftom 
the  llnaoenrmta  measurement 
ot  Us  age:  but  tor  tha  sake 
of  lllusttatlon  we  will  take  It 
aa  oommonly  estimated  tOi 
mile*  in  a  degree.  Sow,  as 
the    globe     completes     Its 

rotation  In  24  hours.  It  of  course  passes  through  is" 
every  hour,  and  by  multiplying  6»i  by  U  we  got 
1042  5  miles  par  hour,  whieb  Is  mora  than  1  lailepar 
second.  This  is  speaking  of  its  actual  rotation  throagh 
M0°,  or  tm  it  arrives  opposite  to  the  same  fixed  star 
from  wUeh  It  started,  but  in  reaUty  it  revolves  nearly 
Ml",  beeanse  tbe  sun  has  a  motion  of  its  own,  having 
preceeded  about  this  distance  on  lu  annnal  oosrae  In 
the  Interval  This,  then,  is  only  a  close  appraxUnatlon 
to  the  actuality.  We  have  seen  that  the  panOelt  ot 
latitude  differ  In  length  aa  they  approaob  the  poles, 
and  consequently  London  is  earrida  round  with  teas 
veleelty  than  Quito.  If  we  wish  to  ascertain  its  speed 
we  must  find  the  number  of  miles  in  a  degree  in  thla 
parallel— namely,  tit,  which  is  done  by  measuring  the 
distance  between  tha  meridians  IS*  apart,  whieti  I* 
equal  to  Si,  and  then  we  have  a  simple  propottlOB 
sum— IE"  :  »|° ::  OOi  miles :  43,  which  gives OU  mile*  per 
hour  a*  the  rate  at  which  London  revolves.  The  moat 
accurate  way,  however,  ot  determining  the  number  of 
miles  in  a  degree  in  London's  latltudSt  Is  by  an  easy 
formula  in  tngonometry— K  .-60^::  coe.  61i :  x.  Ihua  :— 
log.  g»^  =  l-841«8fi 
cos.  tl"  30'  =    97IM1W 


Subtract  S. 


ll-OSOlSt 
10<XX)000 


I'OMiat 


which  answers  to  the  natural  nnmber  43-31.  Thua  «• 
find  that  tbe  nnmber  of  miles  in  a  degree  varies,  for 
whilst  at  the  equator  than  ara  69)  in  one  dagrsBv  ia 
tbe  taUtode  ot  London  there  are  43M,  but  U  tha 
poles  0.    Tbaae  nsnlts  have  beea  verified  by  lettud 
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mMsaenient,  the  nathoda  of  whteh  mud  tlw  men  who 
ba,T«  MUered  It  ua  beyood  the  limiu  of  «  letter. 
FerbMM  "  F.  K.  A.  8."  would  upon  some  ooeulon  enter 
Into  m'ire  nutloulara,  which  I  feel  persuaded  wnnld 
nroTc  hluhly  lotereatlng  to  many  readers.  If  we  wish 
to  And  the  dlstanee  between  two  or  more  plaoea  on  the 
Slebe,  we  most  mearaie  by  the  are  of  a  great  oirole, 
and  uie  nnmber  of  degrees  between  the  plaoea  will 
■Ire  the  rsinlt.  The  differenee  of  longitude  li  an 
iDMoaraie  Kulde  exeept  at  the  equator,  becnu'c 
•Ithongb  trtrj  elrole  contains  800°,  the  nnmber  of 
Biles  In  each,  as  haa  bean  ahown,  considerably  Tarles. 
Tke  terrtetrial  (lobe,  therefore,  being  the  shape  of  the 
••rtb,  eren  snppoalnc  there  were  no  maps  upon  lis 
nrfaoe  the  dlstanee  between  plaoea  may  be  ascer- 
tainedby  flndlne  their  reapeettre  latitudes  and  longl- 
tndas  and  hanng  made  marks  to  denote  them, 
measure  the  distance  between  the  marks  and  proceed 
as  aboTs,  and  the  thing  is  done. 

T.  8.  H. 


THB  "  8HIPT0NIAN"  VKLOCIPKDE. 

SiK,— Having  for  a  long  time  carefully  read  the 
dUterent  articles  respecting  velocipedes  In  your  ralu- 
ablajonmal.  and  being  deeply  Interested  In  the  sub- 
ject, I  found  that  not  one  of  the  many  rarletlea  which 
nave  appeared  were  calculated,  to  mr  mind,  to  eoono- 
Blie  power  and  ensure  speed.  I  nave  therefore  at 
last  decided  npon  and  made  a  tricycle,  as  per  photo- 
graph herewith,  which  I  find  aaswen  every  purpose 
admirably.  A>  will  be  seen  from  it,  tbe  whole  of  the 
muscles  of  the  body  are  brought  Into  aotioa,  working 
as  It  doea  with  bou  hands  and  feet.  It  ia  very  Ught 
in  eonatroctlon.  neat  in  appearance,  and  easy  to  work, 
and  having  India-mbber  springs.  Is  free  from  Jolttng. 
It  will  turn  the  sharpest  comer  with  the  greatest 
eomfort,  and  can  be  steered  with  great  nicety.  There 
la  not  the  slightest  danger  of  falling,  and  it  is  safe 
nphlU,  downhill,  or  on  level  ground,  as  there  la  an 
ezoellent  brake  attached,  by  which  yon  can  quickly 
stop  when  descending  the  steepest  hill.  Ton  can  also 
carry  a  carpet-bag  or  box  on  the  seat  behind,  and  on 
lavel  groand  or  downhill  a  passenger  can  eaally  be 
caJTied,  and  by  an  arrangement  which  1  have  already 


ROAD  LOCOMOTIVK. 
8lB, — Kpplfjicd  1  send  s  sketi-ij  tit  il  foai]  loopmy- 
tive  suttablif  for  lwd  or  thrm^  p^jthod.*.  'I'bo  builcr  if^ 
2ft.  in  diatnistcr,  »nil  <tt  In  hfli;ll[.  The  Hri'box  !■  -Mn. 
In  dfarneU'r,  umj '.'fL.  i^hi.  In  hcl^^lit.  jiuiHtt 
Hijidn  of  popper,  und  tMiniiLlnfl  two  btrri- 
lOQtjLl  tubOH.  Tbc  t^n^^lnji)  con^le^t.^  of  two 
cyllndf^rfl,  c^arli  Ma.  Id  dliiin(.aer,  and  Sin. 
stroke,  and  i«  twtJ  epeeiU  jn'tSnn.  1  Mm  ;^car- 
Lni;  Ih  I  tt)  I  And  )  to  U,  snd  Jh  ^^hitdired  by  a 
irkl-£i[>u-Q]Lltcb  arr&nKcni^.al,  ebowulDl<J^. 
a,  A  iji  the  eisi^'lTiti  tixl?,  [irJ  hjin  lwi>  coju^- 
^  heels  ki?ytfd  oil  u,  one  (Jf  tUtin  7^1  u.  in 
dltim^ter,  working  iv  Jouge  whet:!  ut  ihe 
sudKi  ilhimciiT  cu  tht' Bxic  11  T bo  other 
in  olD.  ^lFiiLiett.'r.  working  Li  lou»e  wherjl  loin. 
dia-Qietor,  on  the  axle  JS. 

<in  ihf^  lEitl{?r  sAle  it  a  ulldlog  frlrtii>a 
cbitrh,  wtiich  en^iice-^  with  oitber  the  wbwel 
f.'^  4ir  L},  ri>id  enn  ht  dlHOEitra^ed  ulttii^ethcr,  sff 
iliiit  Lbi'  en^'ini:  ran  pump  wiiter  Into  the 
iHdIer  wheii  H[HtidlQ^r.    4IQ  nuu  bide  irf  tiach 
kM>se  wheel  nre     dmall     iirojoctioni?.  witii 
which    tilt.' frtcLloii'eluU'h  OEi^^^^^eH,  and    tUr- 
L'l'ftrcrm  itf.'  ehiirii;r.d  whtltft  th<?  enffitie  i^  in 
inollort.  <T  ^vhiUt  Ktuudiu^,  iuileijvodt^ut  oT 
an/  po«*ition    tbe  «ui;1ci£i  may  be  ia.    The 
front   wlietlft   urvi  eaeb  fixtid    lii    n  fark^d 
Hhkift,   and    coimoctul    by  [ai.^&n!i  of  a  rncl^ 
dhAft  (u  aiprlri^-c^ste'li  h^vcr,  liy    which    thit 
voLjiBe    FEi  f-toeTcri.      Tfie    waler     ia     cun- 
tiLiuml  iij  a  hcnjilJ  cn^tern   unilur   the    rar- 
rlA^^f!.  Htid  tJje  cojtl  N    plAeud  In   iront  of 
the   dri^'or.    Thu   cTi^ine  work*  up  to  1 501b, 
prenfture. 
This  form  of  mraiEi  c.irrlBt^  rnsty  nt>t  he  in  acrord- 
ance  with  thi^  idejij^  nf  every  one.  yet,  tukln^^utl  thiu^H 
Into  COnsitler]>[iOTi,  t    ^lo  nvst    ioe   how  It  run    hv  mneh 
improved  up<»n,  iind  in  UeHif^n  I  have  put   the  »E.OAm 
carriage  thriiugh    morn  than  twenty  ililTerent  melft- 
morphoses. 

WIU.IA1I  Stanley,  Kyre-iLie«t,  ChfsterlieJd, 


araivH  iitcitoscorK 

SlE,— Enclosed  1  beg  to  i.and  you  itcwh  ol  my  ne 


iuimo  slice  s»  drjt win  j^4;  the  advunta^os  they  possess 
are  an  follows  i—Tiiey  nrp  msdc  w  fasten  to  a  table 
or  block,  or  bettt^r.  In  thy  hox  which  oc»ota1ns  them 
ihey  hnvo  a  n?lleetiiji,r  mirror,  a  fine  iie-row  motion  tor 
foeu^elQ^.,  aelrt^ulJir  diiiphri^tn  for  regulating  the  in- 
cident llKhl,  and  ]<ut,  bui  not  least,  tbey  are  strong 
cheap.  Kuil  well-niiide.  Fig  J  in  a  front  view,  B  Is 
the  ai^uarci  body  of  tbe  ruleroseope,  K  the  revolv- 
iae  liispbrapra,  with  (our  liillorBat  alaed  holes;  Ii 
the  eye  tend,  nud  S  the  back  tbsmb-sorew  for 
foeuNeinj;;    tlie  hiui^e  nl  bottom  Is  omitted  in  this 

Fitr-  2  ia  a  »ectlrm-M  in  tbii  inclined  mirrer  resting 
on  a  block  of  bnrd  wood  ( ;  the  hehi,  after  paasing 
through  the  dia(ilira;in  hole,  is  re  Sec  Mil  upwards  m 
the  direction  of  the  eye  lens  (ilijtt&ct  I  {),  oaBBing 
thii  object  uuderex  ituiuation  to  bo  well  Illuminated  ; 
the  light  li  reguliiteil  by  iiilug  n  larger  or  smaller  hole 
of  dlaphmgcn,  a*  the  civ-w  may  rtquiro.  The  top  of 
the  nijcroqcope  iiaifl  a  {jove-ta-lliKl  ^uoveforreeelvlnf 
a  Hirip  of  ghiss  .)■  J  r  la  the  ell'ie  earryhig  the  lens; 
thU  Hiidc,  after  pii^j^in^  down  the  trroove  G,  termi- 
naiea  Iti  a  acrew,  tf,  which,  paxsluu  through  the 
ihLinib. piece  ti.  ^lye.^  tlio  mutlou  for  f<hcnislng.  His 
the  hin^u  for  itxtng  th^  bo^;  the  microscope  can 
bowceer.  be  held  hetw.:en  the  thunib  aud  finger.  If  so 
preferred. 

The  power  of  thiA  ilttie  Insitruntent  mriy  be  roughly 
estininujil  at  from  vi.iw  M  W.OOO  The  heart  and 
blood  of  a  lies  are  dljitioeily  aoea  in  rnoclou;  a  few 
humna  iiaire  reEtottibla  a  handle  of  fb.Lxots,  and  han- 
drt^dn  of  lively  beln^'a  urn  seen  iu  II  amall  drop  of 
wat^T,  ChLV-^^-mitcH  appear  like  horucd  beetles,  and 
a  Qtia  reaembles  a  yonag  lobster  I  E.  Pkkrt, 


\V.\TKR  ANALVSlS.Ac. 
S*iR,— In  your  Imrjrest.tEipa  of  tlie  iiiLh  a  correspou- 
deut  ttit'niui,'-  hiin«elf  *'  \V.  It."  aak^  for  my  opinion 
li^tetherelEttivecap^iiiiitloaofWanklyn's  and  ^ank  - 
land'ti  pcoeehkej  for  iliL'  ostJiuation  of  or;^anlc  matter  in 
water.  I  nm  Aorry  ho  baa  required  my  opinion  on  the 
dubJiHit  1  luuai  dechnedoprtmlAtln,^  either,  as  there  la 
no  doubt  they  ar^  both  very  good  for  general  pur- 
f»oKiiH,  in  their  way,  Lhe  prcierenoe  beutg  generally 
given  to  tile  tfimplc^t,  aud  thjLt  which  Is  easiest  of 


micrtMoopes,  which  wUl  no  doubt  meet  tbe  appmval  of  exeoation.    This  proccM   of  esttmatlOD  ((TanUyn's) 


planned  (and  bnt  tor  aloknesa  would  have  carried  ontX 
I  could  make  it  for  two  to  work  without  increasing 
the  weight  of  tbe  machine  more  than  10  orlUb.,  by 
which  means  I  shonld  obtain  donble  power,  and  make 
it  to  travel  at  a  mnoh  greater  sp*ed  with  two  pereons 
on  it  than  with  one.  The  levers  could,  nevertheless,  be 
put  on  or  taken  off  In  a  few  minutes,  so  that  either  one 
or  two  ooold  ride.  The  woodwork  is  Prenoh  polished, 
and  the  iron  iwUnted  black,  and  then  vamisned.  Its 
speed  is  such  that  althongh  I  have  run  with  several 
two- wbeeleie  (and  amcmg  them  were  some  very  skilful 
riders),  I  have  never  seen  the  person  who  codld  keep 
np  with,  much  lass  pass,  me.  Several  gentlemes  have 
advised  me  to  secure  It  by  patent,  bnt  I  prefer  giving 
m7  brother  readers  the  benefit  of  It,  if  they  think  it  of 
aervloe. 

EBsaaT  B.  BHiproH.  Vine  Cottage,  Knowle, 
near  Bridgwater. 

ALGKBBA.— A  QUIBT  CHALLENGE. 

Sn,— I  am  glad  to  have  "C.  H.  W.  B."  agreeing  with 
ae  that  many  of  the  meet  pretentions  algebraic 
problama  of  the  day  are  worthless.  Let  me  remind 
'■C.H.W.K"  that  even  Colenso  (Alg.  8vo.,  p.  S<0) 

etigmattaee  a  seareh  after  Just  such  "impossible" 

raou  in  tbe  Equation  Papers  of  St.  John's  College, 

Cambridge,    ae    "  useless    and    profltlesa."      Still, 
•  "C.   H.   W.    B."    malntaina  that  "algebra   Is  ex- 
tremely saefal."     I  admit,  the  notation  Is  useful; 

hat,  BaeUd  obeerved  the  very  principle  long  before 

algebra  began.     In   Buelid,  A   is   an   angle.  B   Is 

BtrlaBgle,ClsaBqnaie,  or  any  square,  andEF,  F6 

la    a  reetaagle.  tnongh   only  two    sides  of  it  are 

tlina  gtven.  ^riu  is   all  the  good  there  Is  in  x  y  <. 

Arlthmetle  hsa  as  mnoh ;  for  Instance,  in  "  Walklng- 

hame's  Tutor's  Assistant,"  bv  Toung,    Interest  Is  i, 

sod  pis  principal,  r  is  rate,  t  is  time,  a  Is  amount ;  so 

the  nirmnls  is  conveniently  given  tMp  r  l  -i-  p  =  a." 
This  I*  not  algebra,  though  it  may  look  algebraio.  The 
Taal  eeaenee  of  "  Algebra  "  is  in  lU  equations ;  here,  if 
soywhere,  the  "  seleice  "  Is  distinctive.  Let,  then, 
"C.  H.  W.  Bl'  addaoe  some  common-sense  question; 
let  it  betntrinsloally  some  ssrvieeable  affair  ;  let  it  be 
fairly  and  fully  staged,  and  plainly  worked  out,  intel- 
llglDle  to  the  "  meanest  capacity."  with  answer  and 
an;  let  iu  drift  be  to  exemplify  how  algebra  is  the 
bast  or  the  only  method.  And  then  1  will  engage  to 
prove,  that  the  aliebralsm  is  no  advantage  ;  ana  that  I 
the  point  eaa  be  dlaeovered,  eaaler  and  better  when  I 
thewbolcieiBneeofaigebrahaabeenatterlydlsearded.  (many  readrrs  of  the  EjfOLigH  MEcaAiiic.     These  1  which  has  ben  used  with  iiu.'hgool  remits  by  Aiigu« 

Gniu,.      microsgopes    are  made   from   fguare    brass  tubes  |  Smith  never  Jieless  h  ii  lis  detects ;  the  other  proeeu 
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(Fnnkluid'i)  alao  ba*  aerloM  defeoU,  the  snttttt  of 
which  la  Id  the  •iippotttlon  that  Ul  oitntM  and 
nitritM  an  lormti  tjl  MUdatios  of  ailnHieaona  animal 
prinolplM ;  Btamlaicnae*  axpertaaBia,  to  my  tuor, 
prove  tba  eontrary. 

With  all  the  estlvatlona  arouM  oi  of  organic 
nitrogen,  carbon,  nitratea  and  anunMia,  it  UTerj  little 
the  pnbUe  In  geneiM  oaderatand.  Ther  wantjwater 
analysed  at  aa  liw  a  llgvre  n  peuible,  aad  the 
analyit  geawtl^  loiwli  t«  "  nhaaneleon  "  aa  the 
looat  ready,  and  om  wMeb  iHUi  Mfinary  manipula- 
tion glTea  good  reauNa 

Aeregardi  the relatHaproportloDOf  organic  carbon  to 
the  nitrogen  preaent  la  water*, "  W.  E."  has  InaCanced 
:t.  lit,  2  to  1 ;  2nd,  5  to  1 ;  3rd,  10  to  L.  Now,  althongb 
there  aeema  no  proportion  exlating  between  them, 
there  really  la,  tbooKh  in  an  Indirect  way.  The  thlra 
aample  of  water  woold  probably  be  the  pnreit,  which 
may  be  proved  by  examining  tlie  report*  of  aaalyala ; 
tbna,  above  Baadtig  the  proportion  la  nearly  10  to  1, 
andthe  nitrate*  atiad  atO,  but  it  mnat  not  alway*  be 
toferred  >hat  the  laiparity  may  be  meaaivtd  by  the 
proportion  of  oiMafe  nitrogen  preaent,  taken  a*  re- 
garda  the  organlB  earboo,  for.  In  one  inatance.  a  pro- 
portion of  S  to  1  waa  obtalaed,  yet  the  witter  waa 
outer  thaa  that  wblob  oontaised  11  to  1.  I  think  the 
beat  asethod  for  pnoUeal  pnrpoae*  la  to  ezpreM  the 
amount  of  organfa  matter*  by  the  number  of  gralna 
per  gallon  of  oxygen  neceaaary  lar  Ua  complete  com- 
buauoo. 

I  am  not  aware  that  it  bm  b«en  MM  tt  convert  the 
quantity  of  oreanio  nlBo^n  sod  earboa  Into  gralna 
per  gallon.  If  It  ha*  tMCn,  aodan  cpproxbBate  resnlt 
ijalned  only,  why  it  li  beat  to  a*«  permnvanale  at 
once.  One  idtrt  of  nMmgm  aii^t  uiMHipuui  to  many 
dllbrant  welghta  of  •i^anlo  raaldue,  aad  the  aame 
may  be  aaid  of  the  organic  oMrboo. 

MOW  with  regard  to  w.  K.**  "  tonrquvtea  :— 

Frankland'*  proeeaa  mar,  t  ahonld  lalBk,  be  applied 
to  aewage  water,  bat  after  t>«f*taUBg  to  a  email 
bulk  the  iUUthouldbe  fioMaaCata  very  low  heat, 
orpreferaUr  la  vacuo,  to  avoid  lo**  of  volatile  con- 
attiaenta.  Znd.  Then  la  no  doubt  that  ammonia  in 
ammonlaeal  aali*  may  be  eatimated  by  the  Neaaler  teat. 


but,  to  my  tauay,  normal  add  la  preferable.  Srd. 
Same  aaswer  aa.above.  Queation4th.  ThU  quantity  of 
orgaalc  matter  which    requires  one  equivalent  of 


oxyMtt  for  complete  eombuatioa,  mcaaured  by  the 
nunigerof  lOobe.  of  a  obameleon  aeluUon  contafniog 
O'lWgrm*.  per  litre,  laqalred  to  prodnca  the  perma- 
nent nat.  QlOBOC  X.  Aatu. 


STBBNeTH  OF  CBAW8. 

Sta,— I  ae«  Br.  Tolhaoeen,  Jun.,  halla  from  Kan- 
cheeter ;  he  may.  ffaerefore,  Inform  me  upon  the  follow 
Ing :— I  have  read  hi*  aitlele  on  "  The  Tenacity  of 
Obala*  and  Rope*."  Wilt  he  be  good  enough  to  lay 
if  the  fcrmolc  he  glvea  are  practically  carried  out  ? 
from  all  I  know  they  are  not,  for  chalaa  are  required 
and  do  aotually  woric  with  heavier  load*  than  hi* 
mlea  eatlmate.  Far  inatance,  the  Lanoaahlre  and 
Yorkahlre  Railway  Company  at  Uancheator  have  { 
ohalBi  to  lift  10  toaa,  but  aoeordlog  to  hia  mlea  It 
ehoold  be  ov«r  1^   Their  other  chain*  have  a  work- 

ing  load  in  pranortton.  From  what  I  can  tee,  the 
proof  atkain*  in  hia  Table  II.  are  more  agreeable  to 
tb*  aatnal  weight*  ohaia*  work  at  on  crane*. 

Aneat  hi*  remark*  In  aame  article  of  the  dlflarence 
exlatlng  between  th«  atrength  of  etudded  and  abort 
link  chain*,  I  do  not  think  the  proportion  i*  7  to  9.  I 
know  trom  actual  te*t«  made  at  our  work*  that  a  abort 
link  chain  ha*  broken  a  atudded  chain  of  equal  dia- 
meter of  link,  and  althongb  the  Board  of  Trade  pro- 
vide in  their  iablee  of  proof  for  a  acud  chain  to  bear 
more  than  abort  link,  they  aay  notniiw  of  the  breaking 
attain  or  ultimate  atrength.  Tou  aee,  after  a  certain 
webUt  I*  on  obalna,  the  iron  begin*  to  (tretcb— {.«.,  the 
llolfbeoame*  longer  but  narrower,  aad  having  got  to 
a  oertain  point  the  *ta<  between  doe*  not  anfler  It  to 
go  farther,  but  aa  atraln  1*  *tUl  applied  and  link  ex- 
tended la  point  of  length,  it  aeparate*.  generally  top 
and  bottom,  or  at  A  A  in  Hr.  Tolhaoiea'*  «k*t«h  of 
Uak.  In  ■nort  link  or  unatudded  chatna,  however,^ 
the  oval  link,  by  being  atretebed,  become*  tCraifU  aided 
tiaving  nothing  to  atop  It,  *o  that  the  itraln  la  not 
apolylng  ttteU  to  one  portion  only.  VThen  theae 
irnk*  go  it  i*  generally  at  the  hinder  part,  or  at  the 
neck  of  the  abut  w.  A.  E.  W. 


COLOUR  BLIHDNBSS.— PHEENOLOGY. 

Sib.— I  waa  much  aurpriaed  to  read  dit  aNIISe*  on 
*olonr  bllndneaa  taaerted  in  the  UECHAaro.  I  alwaya 
thought  that  phiMutegi  Mir  accounted  S»r  nnh 
phenomena,  to  auppoae  Chat  defect*  in  the  famnttaB 
of  the  eve  i*  the  cauae,  la  about  the  aane  aa  malfor- 
mation in  the  conatruetion  of  the  ear  would  be  la  rela- 
tion to  muaic.  I  know  a  peraoa  who  1*  ao  defective 
In  hi*  perception  of  mnalo  that  he  cannot  tell  one 
tune  from  anotbei^-erery  tune  to  him  1*  ahpat  the 


and  why  ahonld  it  not  be  ao  in  namrt  «s  eolaar  ?  Be- 
*lde(,  *ome  people  have  great  dlAealtj  la  rseollMUog 
and  dlstingtiiihlnR  forma  and  atanea,  ibe*  and  dia- 
taneea  of  objecu,  localltlea,  Ao.  Bat  we  aaver  think 
of  attributing  *noh  defect*  to  the  eye.  I  abould  like 
to  know  why  an  exception  la  mate  In  regard  to  colour. 
Some  people  don't  believe  in  phreaolwy.  Mow,  if 
they  would  take  the  trouble  to  exaaahn  fi  and  try  to 
nndorataad  it,  I  think  they  woirid.  I  teal  aa  certain  of 
ita  truth  as  t  do  of  my  own  exleteaoe.  If  I  ibi  aaked 
for  reaaona  for  being  *o  eonOdeat,  I  will  give  a  few. 
If  I  look  at  an  object  *ueh  aa  aebalrer  taUa,  I  know 
that  they  are  auch  by  tb*  form  and  illanaalall  of  each. 
It  fa  almply  obaervatlon  oomblnad  with  refleeiLlon. 
Now  I  do  the  **me  by  the  head.  I  dnd  that  tba  nrm 
of  the  bead  oorreepoad*  with  aay  peeaUarlty  which 
the  peraon  to  whom  it  belonga  aoiieaaua.  whether  In- 
tellectual, moral,  or  anUnaL  I  Bad  that  thoae  who  are 
fond  of  oonetruotlng,  Inrenttoff,  maitm  rarioua 
thinga  have  one  particular  part  of  the  aknll  promi- 
nently developed,  while  thoae  who  have  no  auch  in- 
ellaatton  have  the  aame  part  depreaaad.  If  the  head* 
of  all  thoae  who  read  the  Uzchakic  were  examined, 
I  believe  that  the  lump  of  conatructlveneaa  would  be 
found  fully  developed  In  most  of  them.   1  will  now 


give  another  reaaon.  Ws  ean  alwaya  tell  by  the  Ibrm 
of  the  body  whether  a  maa  has  much  muacto;  we  can- 
net  aee  the  muaele  baeauae  of  the  akin,  but  we  iaAge 
by  the  outward  form  and  development,  which  always 
correaponda.  The  saMe  kind  of  reaaonlng  will  apply 
to  any  other  portion  of  the  body,  anob  aa  the  atomoch, 
bowela,  lunga.fte.  It  any  of  theae  are  email  or  large, 
that  part  of  the  body  whara  they  are  located  la  either 
enlarged,  contracted,  and  dimlniabed.  I  oooaldermy 
own  head  to  b*  «aev«rwh«lmlngprosf  of  Ihe  truth  of 
phrenohwy.  The  estienaa  are  *o  great,  large  and 
email,  and  t«  varlom,  that  If  a  mUllon  bean  were  exa- 
mined I  dolt  thlak  one  woald  be  found  Hke  it,  and 
yet  it  exactly  eonwpoad*  with  my  paoaliaritiea  in 
every  reapeot,  tnelndlag  lodi  InteUeetoal,  morel,  and 
animal  faoultiea.  How,  taking  Into  ooaalderation  th  at 
the  almilitnde  i*  la  *a  axaot  and  complete,  I  say 
most  aerlontly  that  it  I*  mor*  than  a  million  to  one 
againat  auch  being  tfea  ean  It  there  be  no  truth  in 
phrenology. 

AnlWKHTonaits  Si&r-TADOUT  Mzchakjc. 
rOar  oorraAondsnt  ooaaMen  hia  "  own  head  an  over- 
whelming pnal  of  the  truth  of  phrenology."  We  dare 
venture  to  aBrm  that  if  he  ware  latrodaead  into  a 
room  of,  aay  bait  adoaen  mea,lDeluding  a  poet,an  en- 
gineer, a  atalasmah,  abotaolat,  a  preacher,  aad  a  mer- 
chant, he  would  not  be  able  to  distingulah  one  trom 
the  other  by  their  head*;  natther  do  we  believe  the 
clevereat  phreaeloglat  living  would  be  enabled  to  dla- 
tingniehthem  If  be  were  permitted  to  manipulate  their 
bump*  In  tba  dark.  Thi*  may  be  an  experiment  worth 
trylDg.-ED.  X  JL] 

COTTON  snmiiSQ. 

Sib,— Your  querist,  Edward  Babflrgbam,  p.  104,  No. 
269,  aaka  for  Inlormatlon  about  the  oaoking  off  (not 
baking  off)  motion  o(  a  mule  frame,  and  alao  about 
the  working  of  the  cam  shaft.  Ferbapa  be  will  not  be 
offended  It  inalead  of  giving  him  tbe  required  infor- 
mation (which  would  take  up  too  much  apace  to  give 
elearly),  1  give  him  a  little  advice  which  la  also  aeaaon- 
able  for  other  eofreapondent*.  Tbe  lum  total  can  be 
written  in  a  few  word*,  '■  Think  for  younelf ."  When 
a  person  get*  Into  the  habit  of  aaUng  other  penona' 
aaaistaace  aa  soon  aa  the  least  obataole  oreeeaM  Itself, 
without  trying  to  mmnonnt  it,  he  has  a  great  tendenej 
to  plaoe  no  reliance  at  all  on  hia  (mm  Ideas,  but  to  float 
along  with  the  stream,  and  at  length  probably  llnda 
himaelf  In  the  whirlpool  of  complete  Igntnanee— which, 
by-tbe-bye,  I*  not  altogether  Nl*s-%harlas  Babaehe 
towtt.  For  my  own  part  I  would  not  place  entire 
defendence  on  a  statement  made  by  even  such  a 
genius  as  oar  harmonious  brother  the  "  Blacksmith," 
exoept  his  ideas  would  agree  with  my  own,  or  else  by 
eareful  study  I  eoald  come  to  the  conelnslon  I  wss 
wrong.  Of  oourse  I  dout  mesn  to  aay  that  every 
man's  ressoning  powers  are  equal— by  ao  means— or 
that  a  Babaehe  will  balance  a  Proctor  If  weighed  la 
the  scales  of  Science,  but  I  do  mean  to  say  that  it 
behoves  all  who  Intend  to  progress  either  In  cotton 
aphmtng  or  any  other  atody  to  think  deeply  aad 
earnestly  for  themaelvea,  and  learn  to  depend  on  their 
own  dleoretlott  and  judgment  When  thev  caaaot 
arrive  at  a  Arm  decision,  or  tbere  la  any  doubt  on  the 
subject  which  tbey  cannot  themrelvea  remove,  tke»  la 
the  time  to  fall  back  on  tbe  advice  of  other  peraona. 
They  ahould  bear  In  mind  that  tbere  will  not  a/waw  be 
'■Harraonioua  Blacksnttha,"  Sigmas,"  aBd"Adepl&'' 
to  refer  to  when  they  are  "fast.''  My  advlaa  t* 
E.  B.  It  to  go  and  stand  behind  the  headatoci  of 
his  mule,  and  "mark,  learn,  and  Inwardly  digest "  all 
ita  diilerent  movements,  and  be  dtttmiinH  to  find 
what  he  requires,  and  I'll  guarantee  if  be  ha*  any 
brains  at  all  (no  offence)  he  will  know  mora  I  n  an  hour 
than  I  could  write  in  five.— I  mean  as  regards  the 
principle  on  which  It  works.  But  If  my  prediction 
doea  not  happen  to  ■<  come  tree."  aad  he  geU  stuck 
In  the  mad,  which  no  doubt  he  will  beforelre  gets  a 
practical  knowledge  of  it,  (Am  I  shall  be  most  nappy 
to  help  him  out  and  render  him  any  assistance  he  may 
require. 

I  hope  these  remarks  will  be  received  In  the  same 
spirit  as  that  In  which  they  are  written. 

Tax  BAaMOMiaus  CsTToa  SFimn. 


8m,— In  reply  to  your  correspondent, "  Barmonloa* 
Cotton  Spinner,"  page  2M,  respecting  the  benefit  to  be 
derived  from  the  flyer  of  a  roving  frame  leading,  and 
vice  vertd,  he  says,  that  with  the  bobbin  leading,  no 
waste  will  be  made,  which  is  pwfectly  tree,  but  his 
latter  ststement,  that  they  cannot  be  run  at  aa  great  a 
apeed,  is  at  variance  with  my  experience  ae  far,  for 
having  had  the  management  of  three  frames  with  the 
bobbin  leading,  and  one  of  tbe  other  construction,  we 
i«B  the  three  at  a  greater  apeed  than  the  one  with  flyer 
leading,  although  it  waa  going  as  fast  as  the  machine 
would  stand.  Possibly,  with  other  makes  of  frames, 
the  reaulu  might  vary  eOBStderably;  this  I  am  inolined 
to  think  Is  one  main  cause.  With  reapect  to  the  alze 
for  cop  bottoma,  I  have  uaed,  and  found  tbe  following 
mixture  to  ault  beat  in  our  case— namely,  l^lb.  best 
atarcb,  and  2os.  aweet  soap ;  put  theae  In  a  bucket, 
and  fill  three  parte  with  water,  then  turn  a  small  Jet 
of  ateam  Into  it  until  it  boils ;  should  the  mixture 
get  too  aad  as  It  boils,  add  a  little  mere  hot  water 
until  you  get  tbe  proper  eonaiatenoy.  Thia  composi- 
tion was  Uked  best  by  us,  and  I  have  no  doubt  will 
suit  elaewhere  It  carefully  tried.  Any  further  aid  I 
can  give,  I  shall  be  happy  to  do  so. 

Joseph  B.  Cbo66Lbt. 


TOHILLEBS. 

SxRr—I  pvesuiue  from  "J.  S.'s"  Inquiry,  on  paire 
183,  that  he  wanU  te  know  the  advantwes  of  dressing 
flour  through  ailk,  over  dressing  it  with  a  wire 
machine.  At  I  have  had  great  experience  in  the 
manufacture  aad  erection  of  both,  I  will  state  a  few 
of  tbe  advantages  of  the  former  method.  In  the  flrst 
plaoe.  In  a  allklmlter  there  la.  If  1  may  so  term  it,  no 
srUfletal  means  used  to  force  the  flour  through  the 
silk,  but  It  Is  done  simply  by  the  revolving  of  tbe  reel ; 
whereas  In  a  wire  machine,  H  is  forced  through  by  the 
brushes,  by  which  means  there  are  quantities  of  small 
greys  forced  through  the  wire  with  the  flour ;  conse- 


quently 
withsUk 


you  ean  make  a  better  sample  of  dour 
with  Nik  than  with  wire.  In  tbe  second  place,  a  tllk^ 
bolter)  If  properly  conatructed,  doea  not  take  more 
than  one-nf  tb  of  the  power  that  Is  required  to  drive  a 
«ire  machine  that  will  do  a  fair  amount  of  work.  In 
the  third  place,  there  is  a  great  saving  eOfeeted  by 
naing  allk  instead  of  wire,  as  a  silk  clothing  tor  a  reeil, 
if  it  u  constructed  right,  and  the  silk  put  on  properly, 
will  last  from  five  to  eight  yean  at  an  average,  aooord- 
ing  to  the  qaality  of  silk ;  for  instance,  th*  Swiss  allk 
wul  generally  out  wear  the  French,  whllct  every 
miller  will  know  tbe  trouble  and  expenae  generally 
attending  a  wire  machine,  for  If  they  are  overfed,  or  a 
piece  of  uoa  seta  In  them,  tbere  is  a  stoppage  of  tbe 
machine,  and  a  aheet  of  wire,  or  perbapa  aneral,  la 
put  In.  Butwlthapreperlyeonstruotedsilk,  aoihlog 
of  the  sort  can  happen.  Tbere  are  other  advantages, 
but  I  am  afraid  I  am  trespassing  upon  yoar  space.  I  n 
my  next,  if  yon  think  it  will  be  of  Interest  ganaially  to 
mlllecs,  I  will  point  ont  some  disadvantages  of  the 
present  silk  bolten,  and  snggest  means  by  which  tbey 
may  be  obviated,  as  there  does  uot  seem  to  be  the 
slightest  doubt  that  ultimately,  tor  dreaalag  lour,  allk 
must  snparssde  every  thing  euo  at  preaent  m  uae. 
B.  Datu*,  92,  Spring-street,  Edgbaiton,  Blrmlnghai^ 
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ON  THE  "LEAD"  OF  THB  "SLIDE  VALVE"  IN 
STEAM  BNalNBS.-AMSWEB  TO  "STBAM 
SPIBIT." 

Sot,— The  "  travel "  of  the  slide  valve,  the  amount 
of  lie  "lap,"  and  the  extant  of  lu  "  lead,"  are  the  three 
asisatial  element*  of  that  most  Imporunt  part  of  the 
ateam  engine,  aad  theae  three  eieueata,  or  proportions 
are  ao  Inaeparably  coanscted,  so  cempletely  dependent 
on  each  other,  that  they  cannot  be  conaidered  sepa- 
rately or  lnd«|>endently  ;  and  to  speak  of  or  attempt 
lo  discuss  tbe  effects  of  any  one  ot  the  three  upon  tike 
dietribution  ot  the  steam  to  the  cylinder,  without  at 
the  same  time  taking  the  other  two  into  consideration, 
is  nonaense,  and  eaaoot  po*«lbly  convey  any  practical 
or  oKf  ul  Idea  on  the  aulqecl. 

A  quarter  ot  an  insh  of  "  lead  "for  a  glvea  engtaa, 
may  be  too  maeh,  or  it  may  he  too  little,  or  it  may  ba 
neither,  and  no  engineer  (unlesa  be  knowa  nothing  of 
tbe  aubject)  can  undertake  to  aay  which  it  I*,  without 
knowing  at  tbe  aame  time,  tb»""  tnvel "  of  tbe  valve 
and  tbe  amount  of  it*  "  lap."    what  la  the  object,  the 
uae,  and  thl*  hl*tory  of  the  Mad  of  tbe  slide  valve  ?    In 
tbe  early  days  of  the  steam  eaglaa,  the  slide  valve  vras 
made  with  but  little  or  ae  lap,  ttd  when  set  wlthoai 
lead,  as  it  treqaaaitgr  w«l  the  MsIri  would  arrive  at 
the  end  ot  lu  strota  bania  the  aahsust  iwrt  com- 
menced opening  for  the  tasapa  of  the  steam  from 
one  end  of  the  cylinder,  and  toe  adndaaloB  of  steam 
to  the  other  end,  preparatary  t«  tbm  dsmtiffneement 
of  the  return  stroke.    Indeed,  •WlaKio  tha  wearand 
Blackaea  of  tbe  Jolats  af  tbe  s—uuiBiius  tMwcefc  the 
eoosatrie  and  the  valve,  it  was  oltia  late  te  the  pcr- 
tsmianceet  Its  daty,  and  In  maay  m  otd  engine  the 
pistoa  oftea  iMd*  tare  or  three  taebss  at  its  snoke 
befor*  the  cbaage  Inekjplaee  at  all ;  it  waa  then  fonnd 
that  an  Impreremaat  u  the  Worhiair  of  the  eaKlne 
resulted  from  glvinc  Iha  valve  aame  lead ;  by-and-bye 
a  littl*  lap  waa  ad<M  by  sonte  genius,  boMar  and 
naore  apeeolattve   thaa  hia  ne||hooara,   and   a  atill 
further  Improvement  was  foowi  to  raeult,  inaamaeh  as 
a  collatersl  advantage  followed  In  tbt  shape  o(  expan- 
sive action,  to  a  triiilog  extent,  as  the  mall  Iw  aad 
laad  eoaUned,  caused  the  steam  lo  be  eattdta  Wile 
belMe  the  lerralnattoa  of  the  atnka. 

From  that  time  ont,  no  more  vahree  were  made 
without  lap  (except  in  special  eases,  which  I  shall  not 
notice  at  prebent,  aa  I  am  now  diacussing  the  oomntoQ 
almple  allde  valve  In  general  uae),  and  new  valvea, 
with  mora  or  less  lap,  were  pat  late  many  eld  engines, 
whose  valve  cheats  were  Iobk  anough  to  aceommodate 
longer  valrea  with  hmger  stroksa,  but,  in  general,  the 
valve  ohesu  wen  aot  long  saosgb  to  admit  ol  the 
improvsiBent,  and  hundreds  of  theae  antiquated 
maohines  have  straggled  on  to  the  preaent  day  wlth- 
ont  Improveaient,  ua  aet  aaaoeptlble  of  any,  and,  in 
all  human  probability,  will  aee  moat  ot  ua  laid  under 
the  "  sed,"  who  now  smile  at  their  antiquated  propor- 
tions, their  grotesque  appearance,  and  ttielr  Insatiable 
appetite  for  fuel  and  water. 

It  wlU  be  seen  from  the  above,  that  the  lead  was  a 
very  Impertaat  thing  with  valves  which  bad  little  or 
no  MB,  and  short  tnvel,  and  the  proper  amount  of  It 
was  the  snbjeet  ot  maay  a  warm  dispute  amongst  the 
old  millwrtghts  (the  eogineen  of  former  days),  and  I 
have  myaelf  been  aotnetlmes  apeolally  privileged, 
when  only  a  very  yonaa  apprenlloe,  by  being  per- 
mitted to  be  preaent  at  some  of  tlieir  Saturday  night 
aad  Saint  Monday  diaeuaalons,  and  of  course  I  thought 
tbe  diapatants  ware  wonderfnlly  clever  tellows,  and 
my  great  ambition  was.  In  future  yean,  to  beooma 
auch  a  "ablnlng  ll|«t''as  "big  Martin  Murpby,"  or 
"Eea  Jack  Cane?;*  or  "Old  Dick  Me«i,"  or  ''Bob 
Thomaa"  (all  these  luminaries  have  disafpeared 
below  the  borixon  years  ago,  and  hare  eoae  to  that 
place  where  the  "wicked  cease  trom  tronbUog,  aad 
tbe  weary  are  at  rest."  B.I.P.),  but  in  atler  yean, 
I  changed  my  mind,  aa  the  oonvictlon  foreed  itaelf 

~  m  me,  that  all  which  these  "  eminent  anthorities  ■* 
^  anced,  could  not  be  "gospel,"  Inasmaeb  as  ao  two 
amongat  them  could  agree  on  that  (or  aay  other)  sab- 
Ject,  notwithatandtng  the  amount  of  srhMkey  thsy 
drank,  aad  the  quantity  of  chalk  they  ased  In  drawing 
diagrams  upon  the  labfea,  and  walla,  and  floon  ot  tba 
puulcbouses,  and  tbe  Incredible  araoantof  protoaad 
balderdash  they  talked  in  explanatlen  of  them,  and 
finally,  the  quantity  of "  akin  and  hair  "  tiaey  made  fly 
from  each  other  when  weaker  arguiaeBts  failed  er 
were  exhanated,  the  wUakey  all  drank,  the  laoBey  all 
spent,  and  tbe  ebalk  all  urea  up. 

With  valves  of  medera  make,  and  whne  las  is  can- 
eldenUe,  say  one-fourth  or  one-fllth  of  tbortrevai. 
the  amount  of  the  lead  la  not  so  ttDportani,  aad  the 
difference  between  ao  eighth  ineh.  and  a  quarter  inch, 
and  three  eighths  Inch  of  lead  In  their  effects  upon 
the  distribution  of  the  steam,  la  very  laeonslderabla 
indeed.  "  Steam  Spirit  (qaery  SSX,  So.  Mf)  asks  ma 
"  why  I  would  give  so  mueb  lead  (tin.)  to  the  engine 
In  question  r  Relwofs  "  engine ;  see  say  letter  on  page 
39,  No.  209).  He  says, "  be  ahould  have  thought  a  quarter 
Inoh  ot  lead  dedUedly  toe  much  for  aay  atauoaaiy 
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eiurinc  exeept  it  ma  x  very  high  piBton  speed." 
"Steam  Spirit"  ha*  not  feTonred  w  with  hi*  tomoiu 
for  thinklog  k).  "lie  hu  giren  no  Meomt  oi  the  lilth 
that  ii  Id  hlm.''^ 

Not  let  n*  loreitlnte  the  (mbjeot  properly  ud 
ayatemsttcaUr,  tknnntig  mere  oplalon,  and  bearuy, 
•Dd  the  rule  o{  thumb,  and  traditloo,  aatde,  and  endea- 
Tonr  to  come  at  the  aetaal  facta  of  the  eaaCk  and  I 
will  Tsntiire  to  gar  tiiat  we  will  all  Ood  ouaalTM 
botb  "  wlwr  and  belter  men  *  on  thla  parllenhir  anb- 
}«ot,  at  the  end  of  the  dltoonlon,  tiian  we  are  at  the 
baslnnlBfr.  If  we  do  not.  It  will  be  no  fault  of  mine, 
for  I  •baU  "put  down  "ant  know  about  It.  The  lead 
ot  the  Talre  exorelBee  an  InSnanee  oa  each  of  tha  tour 
principal  eventa  wbleb  take  plaoe  In  the  dlatribatton 
olthe  eteam  durhigr  the  atroke  ot  the  ptaton,  Tix.,  Orat, 
'•erehadmlHlon,"  or  the  admlMhn  of  (team  to  the 
cylinder  before  the  termination  of  the  itroke.  Seoond, 
"admlulott  proper,"  which  end*  in  the  "oat  oS." 
Third,  "  expansion,*'  which  end»  in  the  "  axhanat,"  and 
fonnn.  "compreuion." 

For  the  parpoaea  ot  thia  dleeoukm,  I  tkink  it  better 
Srat  to  take  the  ease  ot  a  common  slide  ralte,  worked 
by  a  single  eccentric,  in  prefarence  to  saeh  valres  lu 
IreoommeDded  for  "Belwot's"  eneine,  as  they  are 
oonponad  ralTcs  to  a  eompouodencMe.  and  tiie  Inres- 
tigatlon  of  their  action  beyond  what  I  said  la  my  for- 
mer letter  on  the  snbjeet,  weald  be  very  ledlons,  and 
would  require  many  UlnstratlTe  dlaframi,  awl  so  mast 
stand  orer  till  we  have  gone  fully  into  tbeperfom- 
anoe  of  the  "simple  slide  Talre.* 

Take  a  Talre  of  the  tollowing  proportions,  Tli.,  Un. 
travel,  lln.  ot  lap.  on  the  admission  edges,  and  baTins- 
neither  lap  or  defleieaey  on  the  szhMst  edses,  and 
worked  by  a  oommon  eccentric.  The  dittrlbation  of 
the  steam  by  this  ralre,  under  three  diflerent  leads— 
.  Tlx.,  one- eighth,  one-quarter,  and  Vbree-alghths  of  an 
Inch,  la  shown  graphieally  on  the  annexed  diagram 
(Fig.  1),  which  lus  raferenee  to  a  horliontal  enirtne 
or.  In  fact,  to  any  direet-aetlDg  engine  equally.  The 
aeml-cirelelf  the  path  of  the  eraok  pin,  and  toe  dia- 
meter A  B  represents  the  stroke  of  the  plaloa,  in  this 
case  Htn.  Tbe  distribution  of  the  steam  under  the 
fin.  lead  is  shown  by  the  sbort  dotted  lines  P'  C"  £'', 
which  are  the  positions  of  the  crank.  The  dialrlbn- 
tion  under  the  |in  lead  is  shown  by  the  Aili  dark 
lines,  P"  C  B;  and  i"  C  B'  show  the  dlstrtbattoa 
wtwn  the  lead  is  tin. 

This  diagram  shows  (althfUly,  at  a  glaaee,  the  vary 
trUiag  aflScts  produced  by  the  altenilaDs  i>t  tbe  lead 
of  thu  calTe  within  limits  which  I  presume  are 
seldom  exceeded  in  praetioe,  for  tsw  engmeers  would 
tbink  of  RlTlng  it  more  than  |in.,  or  less  than  |ln.  of 
lead.  And  first  as  to  the  effeeta  on  the  pre-admlssioaa 
Under  Hie  |ln.  lead,  tbe  Talre  begins  to  open  when  tbe 
eiank  is  at  P"  (going  in  the  direction  of  the  arrow),  or 
within  U  degrees  of  the  **  dead  centre  line."  Under 
tbe  }in.  lead,  the  crank  is  at  P",  or  7°  from  tbe  eeotre, 
and  under  tbe  Jin.  lead,  the  crank  Is  at  P*,  or  Sf  from 
Xt»  oentre,  when  the  Talre  begins  to  open  Mr  tbe 
admission  of  steam.  The  enuik  in  each  ease  has 
anproaelied  the  centre  line  so  nearly,  that  tbe  "  ver- 
•me  "  has  Tanisbed,  and  tbe  piston  has  Tirtually  eeased 
to  more,  and  consequently  the  altetmtion  of  tbe  lead 
can  bare  no  sensible  effect  wbaterer  on  it. 

Tbe  "oat  off"  comes  next,  when  the  eraak  IsatC 
C,  G",  and  it  Is  app*re>>t  that  tbe  alteration  of  tbe 
lead  is  more  ftll  on  this  erent,  as  meaanred  on  the 
auuioa  of  tba  piston,  although  less  on  tbe  angntatf 
motion  of  tbeerenk  than  on  either  the  "pre-admls- 
slons  "  or  the  exhaust  at  K  Z".  Under  the  Ite.  lead 
tba  staam  is  cut  off  when  the  crank  1*  at  (T,  and  the 
niston  bas  made  Uiln.  of  the  stooke.  Under  tbe  lln- 
lead  it  is  cut  off  when  tbe  eraok  Is  at  C",  or  l«ln.  ot 
tbe  stroke,  and  with  the  iln.  lead  Itis  eutoffatC,  or 
iRla.  Boarly,  tbe  wiiola  dtSerenoe  being  comprised 
Within  leas  than  lln ,  or  less  than  one-twentletb  ot 
the  stroke,  a  trifle  not  worth  •peaking  about  Laatly, 
^X'K<andweseetbat 


"distribution"  by  a  tnrtber  rodueUoa  of  the  same 
Talve's  travel  to  31a.,  and  Fig.  Siilnstnues  tts  perform- 
ance under  this  condition.  A  single  glaoee  at  the  dia- 
gram ahewa  that  the  inflaenoe  of  the  lead  Is  TssUy 
increased,  and  that  its  power  of  altering  tbe  time  of 
the  oecnneace  of  the  wteral  erants  la  very  graat,  as 
Is  plainly  shoum  by  the  wide-spread  posittons  of  tbe 
lines  representing  tbe  eraak  at  the  times  of  their 
oceuranee. 

"Pre-admlsaion,"  In  Flp.  3,  occurs  under  the  |In. 
lead,  when  the  crsok  i<  at  P",  and  is  ret  2S°  from  the 
borlxontal  line,  and  tbe  piston  is  a  fuU  inch  from  the 
termination  or  Its  stroke.  Under  tbe  ^Ol  lead  the 
crank  is  at  V  ISi"  from  the  horUootal,  and  tbe  piston 
lsfull)ln.  from  the  end  o(  Its  stroke,  and  under  the 
tin.  luid  the  orank  is  at  P*  T'',  tbe  verslne  baa  vanished, 
and  the  piston  bas  ceased  to  move  when  pre-admission 
occurs. 

The  "cutoff"  occurs  under  the  |in.  lead,  wbea  tbe 
crank  la  at  C",  and  tbe  pinon  has  made  <>)ln.  of  its 
stroke.  Under  the  )iD.  lead,  tbe  crank  Is  at  C*.  and 
tbe  piston  bu  made  )<iin.  of  Its  stroke ;  and  with  tbe 
iln.  lead,  cut  off  occurs  when  the  eraak  is  at  C,  and 
the  piston  hits  made  lO^ln.  The  exhaust  occurs  with 
the  fin.  lead  when  the  crank  is  at  E",  aad  the  piston 
hu  made  Uln.  of  its  stroke.  With  tbe  ^In.  lead  tbe 
crank  Is  at  E*.  and  the  pitton  at  l&iln. ;  and  with  the 
{In.  lead  the  crank  Is  at  K',  and  the  plstan  at  IMtai.  of 
its  stroke  when  that  event  occurs. 


we  cone  to  the  exbanst  at  C  . 


with  Un.  lead  tbe  exhaust  takea  plaoe  when  the  crank 
is  at  V  orUtln.of  the  stroke;  with  tbeMn.  lead  It 
takes  pUoB  when  the  crank  U  at  E',  or  IMIn.,  and 
*S„"*  t*"-  '••^  ""  <"'»'''  I"  »t  ■'.  *nd  the  piston 
at  IStbL,  the  two  extremes  being  only  tin.  asunder,  or 
■bout  one-tottletb  ot  the  stroke.  ITjave  not  notleed 
tbe  event  of  eompiesslon.  tor  irith  this  valro,  whose 
exbanst  edges  have  neither  lap  nor  delldeney,  that 
erent  and  sxbanstlon  oeear  in  all  cases  at  the  same 
InstanL 

I/ct  us  now  suppose  tbat  this  same  valve  baa  Its 
tiavei  reduced  from  Un.  to  tin,  by  drlviag  it  by  an 
•eoeMrtc  of  that  aaooat  of  throw,  or  what  U  the 
jame  thing  in  effbot,  let  B  be  driven  by  the  common 
Uak  laotlOB,"  for  the  movement  tmpaited  to  a  slide 
jUtse  bracefrsM  link  moUon,  U  Identical  with  tbat 
raeelved  by  it  trasn  a  idngie  eeeaMric,  whoae  throw  is 
eni^  to  the  «2^ra(«>!' ofjbat  part  of  the  Uok  which 
drives  the  vatv*  for  tbe  ttane  b^Mr.  Fig.  2  sbows  the 
dlMMMtlaa  of  tbe  eteaa  wiUtiSni^tnaS,  ud 
uadertbe  influence  ot  tbe  the  three dlflWent  leads  as 

dotted  IfaMa  »<  C  K,  show  the  poalttoas  oit  the  crank 

Iir'r'*^^l!*5C"/?'  »■"  •*«"«xban»t."  under 
the  4to.  IcmL  Tbe  fnU  dark  llaea  V  C  S'  show 
««•  v^  tt.  itoje«l  a«l  ite  loar  dotted  U^ 
P^^O*  E>  shew  abam  when  the  lead  is  Hn. 
JiSS  t}^^*^  ^7*  T^^  *•»♦  'rtth  tbe  ndnead 
!g!*i  ?*.■*»-■  '>«  lead  teoames  a  more  imporunt 
•""•t  than  In  tbe  flrst  eaae.  Vnder  the  linTlead, 
.  oeears  whan  tbe  etank  Is  at  P"" 


wlOilnH*  at  tbe  beriaOBtal  aantra  Una,  and  the  pistOB 

W  «i*beeaa«n),aadthe  piston  baa  alamst  eeased  to 
^I!i^,!2?  the  iteHSl  the^StoTp? 

liV.  SJ?  '*..'"'!^  "*"  *•">  1*1- 1««1,  "hen  Ike  crank 

of  tu  stroke. 

',  when  eat  off 

^u.-..  j^ r .—•  of  lu  stroke; 

KSi'^-'li'"-   **?  e«haost  aanira  under  tb  |ln 

SS2t  i?^- A'  '••..•T?**.  ''»*"•  »''•  Jta.  lead,  the 

Buda  nifai.  in  h*  atrda,  when  exhaasUoB  ooears. 
we  wm  BOW  see  wbMaOCets  an  produced  upon  the 


And  now  to  reeapitnlata  :— 

Keferrlag  baek  to  Fig.  1,  with  a  valve  of  6io.  timvel 
and  lln.  of  lap,  we  see  that  within  tbe  Umiia  of  lead 
invMtlgated— vi3!.,Hin.  and  |in.,  there  is  reaUy  nothing 
to  choose— one  extreme  Is  Just  as  good  or  as  bad  aa 
the  other,  and  tbe  medium  Is  no  better  and  no 
worse  than  either,  and  whether  such  a  valve  Is  set 
witti  |ln.,  Un.,  or  |<n.  of  lead,  can  make  ao  appreciable 
difference  In  the  working  ot  the  engine,  let  it  be  high 
or  low  piston  speed,  aad  tbe  proportions  indicated 
here  (ot  tnvel  fire  times  the  lap),  li  one  in  vety 

Sneral  use,  and  is  a  very  good  proportion  too.  But 
B  case  assumes  a  slightly  different  avect  lu  Fig.  2; 
with  the  travel  of  tbe  valve  reduced  to  41n.,  the  influ- 
ence of  tbe  lead  is  more  felt  on  tbe  times  of  the  occnr- 
reaee  of  tbe  several  events  of  tbe  distribution  than  in 
Fig.  1 ;  but  who  shall  say,  even  In  this  case,  which  ot 
the  leads  is  best,  tbe  {in.,  tbe  ^in.,  or  the  (in.,  tor  the 
difference  caused  by  them  in  the  distribution  of  the 
steam  is  not  much  riter  all.  On  tbe  "  pre-admissions  " 
It  is  not  worth  notice,  and  shall  receive  aone.  On 
the  cot  off,  there  is  a  difference  ot  only  about  Uln., 
and  on  the  exhaust,  tbe  difference  Is  but  lln.  If  the 
lln.  lead  cuts  off  the  ateam  a  little  sooner  than  the 
iln.  or  tbe  iln..  It  also  exhausU  It  earlier  than  either 
ot  them,  and  tbe  three  expansion  periods  are  nearly 
equal.  The  fin.  lead  uses  a  little  less  steam,  but  It 
also  dees  a  Utile  less  work  than  either  of  tbe  others, 
and  either  ot  tbe  three  exhausts  tbe  steam  quite  early 
enough  tor  the  very  quickest  piston  speed  in  use. 
(nearly,  then,  we  have  as  yet  seen  no  great  reason  tor 
prefanng  one  degree  ot  lead  over  another,  witbln  tbe 
limits  investigated.  • 

. ,2fc  have  now  only  to  consider  the  Influence  of  the 
difitoent  degrees  of  lead  under  the  31n.  travel.  Fig.  8. 
In  this  case,  tbe  very  early  pre-admission  caused  by 
the  |in.  lead,  which  oeeurs  when  tbe  crank  ia  at  P"', 
some  would  perhaps  consider  objeotionabla,  because 
the  piston  bas  to  move  durbig  the  last  iDoh  or  so  of 
its  stroke  against  tbe  ineomUig  steam,  but  when  that 
la  said,  I  believe  all  is  said  which  can  be  said  against 
tbe  |ia.  lead,  and,  after  all,  ibis  early  preadmission  Is 
not  a  positive  evil,  because  there  is  no  power  lost  by 
the  piston  baring  to  move  against  the  steam  tbe  lut 
inch  of  the  stroke,  inasmuch  as  tbe  power  It  exerts  in 


doing  so,  la  stored  up  In  the  voire  chest,  readylfor  use 
on  the  return  stroke.  Just  like  any  ordinary  aplrai 
spring,  which  will  restore  to  tbe  object  compressing  or 
vriadlng  it  up,  all  tbe  power  employed  In  that  opera- 
tion. The  iln.  lead  causes  pre-admission  at  P",  when 
the  crank  is  within  iet°  ot  the  centre  line,  and  the 
piston  bas  scarcely  iln.  farther  to  go;  and  If,  a<  I 
nave  Just  shown,  there  is  no  substantial  objection  to 
tbe  fla.  lead,  on  the  ground  of  early  prs-admlsslon, 
there  can,  ot  course,  be  none  against  tbe  Jin.  lead,  and 
as  to  tbe  im.  lead,  wbiob  causes  pra-admisaion  at  V. 
aad  when  tbe  crank  la  within  7"  ot  the  centre  Une,  and 
when  tbe  piston  baa  ceased  moving,  I  need  say 
notblag  about  it. 

Then  as  to  tbe  eut  off.  Tbe  Un.  lead  eanses  tUs  to 
ooaur  whan  tbe  erank  is  at  Cr,  and  tbe  piston  baa 
made  Min.  ot  lu  stroke.  Tbe  iia.  lead  causes  cut  off 
when  the  erank  1*  at  C  and  the  piston  bas  made  8iin. 
oflU  stroke  i  and  tbe  iin.  lead  cuts  off  wben  the  oiank 
is  at  P',  and  tbe  piston  ha*  made  lOiin.  ot  lu  stroke. 

Sxhaast  occurs  with  the  |in.  lead,  when  the  crank  Is 
at  K",  and  tbe  piston  has  made  Hin.  ot  la  stroke ; 
with  the  iln.  lead  it  Occurs  wben  the  crank  is  at  K',  and 
the  piston  is  at  ISiln.,  and  with  tbe  iln  lead,  the  crank 
is  at  K',  and  the  piston  Is  at  lejin.  whenexbaustoocurs. 
Mow,  the  6)in.  ot  steam  admitted  under  the  fin.  lead 
expands  into  14in.  prevloas  te  exbaustlon,  ot2V7  tUnes 
lu  original  bulk,  and  it  Its  eiloianey  during  adatisslon 
be  represented^  1,  iu  total  eflloleaey  willbe  equal  to 
1-7  neariv.  The  Siin.  admitted  onoer  tbe  iln.  lead 
expands  into  ISiin.,  or  I  'SS  time*  Ite  origiwU  bulk,  and 
its  efflelenoy  during  admission,  being  1.  ila  t^tat 
effleleney  Is  r(  neoriy. 

Tbe  loifn.  admitted  under  the  iln.  lead,  axnands  Into 
lUln.,  or  I'sa  Umes  iu  origlaal  balk,  anoiu  total 
effioleney  is  represeatad  by  1-48,  neariy ;  this  show*  aa 
advantage  in  favour  of  tbe  greater  lead,  as  it  develoM 
more  o(  tbe  expaoslre  principle  at  the  atoam  Iban  tbe 
lesser  leads.  I  hare  only  noticed  tbe  expansive  action 
wblch  takea  plaoe  belara  exhaust,  as  attar  that  event 
occnra,  the  reduction  ot  pressure  with  large  ports  i« 
so  rapid  and  complete  as  to  leave  no  pressure  on  tbe 
piston  worth  noUoe;  but  whatever  it  is,  it  is  still  in 
Mvoar  o<  the  |in.  lead,  as  It  aeu  tor  a  gteatw  length 
ot  the  stroke  in  IU  ease  than  it  does  with  either  of 
tbe  leaser  leads. 

I  have  now  said  all  I  ean  tbink  of  at  present  on  tbe 
rabject  of  the  "lead  of  tbe  slide  valve."    I  bare  In- 
veatigatad  the  eflecU  ot  three  different  d^rees  of 
lead  OD  the  three  principal  evenu  of  tbe  "  dlstribn- 
tlon,"  with  three  difleraat  amounu  of  travel,  or 
twai^-aevea  aspects  ot  tbe  question  altogether,  and 
these  laelode  aU  tbat  U  done  In  ganwal  praetlee,  as 
far  a*  the  eosninon  single  altde  valve  is  concerned,  and 
I  maat  coot eas  that  I  have  not  faeaa  able  to  see  or  to 
show  any  good  reason  for  preferring  one  degree  of 
lead  to  another,  vrithln  tbe  limiu  I  hare  discussed, 
except  in  tbe  eaae  ot  Fig.  3,  there  Is  a  little  advsntsige 
In  using  the  fin.  lead,  as  it  gives  mere   expanslte 
aetioo,  and  ooaseqnantly  a  greater  eooaomy  ot  loel 
than  the  others ;  and  tbe  same  may  be  said  In  a  much 
less  degree  of  Fig.  a,  and  a  still  less  degree  ot  Fig.  1.  ' 
I  now  leare  the  question  bera,  and  bopa  to  see  It 
taken  up  by  abler  hands,  for  t  agrse  with  "  Staam 
Spirit,"  wben  be  says  that  be  "  would  like  lose*  tlala 
question  well  argued  out  in  these  eoluma*  by  seme 
one  who  ean  fight."    "Steam  bpirit"  asks  ma  far  a 
"single  rule  "  to  find  the  proper  weight  aad  alae  ot 
engine  fly  wheels,"  I  am  net  sarprisel  at  Um  askiag    , 
such  a  question,  a*  tbe  rales  eeaerally  given  in  "  tbe 
books ''^are  so  elaborate,  and  so  deeply  laaraed,and 
withal  so  contradictory,  as  to  knock  a  plain  praetieal 
man  into  a  complete  '*  doldnun,"  it  he  only  look*  at 
them,  and  todrire  him  back  upon  th«  good  aid  "rule 
of  thumb"  for  hi*  guidance,  aad  I  am  by  ne ■ean* 
sure  but  that  tbe  rule  of  thumb,  in  the  haads  of  a 
man  of  good  sound  Jodgmeat  in  aieobanleal  matter*. 
Is  iaflnltdy  better  in  tbUease  than  any  mere  "beok 
rule"  I  bare  yet  seen,  but  I  oanoot  give  "Steam 
Sparit "  my  mind  upon  this  subject,  UU  my  next  letter. 

Jambs   Kaa«Bvii,Li,  Uaniger,  Olty  Foimdry, 
Limerick. 

8TKAH  PBOPKLLERS    IN    8TEAX    VESSELS. 

^StB,- Your  readers  may  be  interested  to  laam 
that  ere  long  it  is  probable  that  steel  will  be  exten- 
sively employed  as  a  material  tor  propellers  In  steam 
vessels,  wbleb  are  not  natrequently  disabled  from 
tbelafractnre  or  that  ot  the  screw  shaft,  sevssvl  such 
aeeideau  baring  belallen  Cunard  ships  ot  late,  vide 
Samaria  and  Siberia.  The  experiment  ha*  already  been 
tried  with  entire  (uecess,  and  eeveral  large  owaen  ot 
steam  lines  are  discussing  the  question  of  their  adcm- 
tloa.  The  advantages  are,  one-tMid  diminatioB  in 
weight,  a  rast  increase  In  strength,  aad  a  eertaia 
elasticity  quite  absent  In  oast-iron.  It  U  prababte 
also  that  vrith  the  fine  edge  which  ean  be  given  to  the 
blades,  tbe  embarrassing  and  costly  delay*  which  at 
times  occur  through  foodUag  of  bawsars  wonld  be  pre- 
vented, as  they  vreold  be  at  oaoe  eut  Im  the  levalvine 
screw  as  soon  as  any  strain  was  esarted  tbsNeo. 

HAOBLI.Aa. 

ST8TEK8  OF  SHOBTHAKD. 
Bra,— I  am  very  mndi  pleased  with  the  pnweat  learn 
of  your  or  "  our  "  UaORAinc,  and  look  forward  to  its 
arriral  every  week  a*  a  choice  bit  ot  meatal  food.  I 
should  think  that  amongst  your  *ane*poBdesMs  yMi 
number  a  small  army  ot  shorthand  writers.  1  sbeaU 
much  Uke  to  see  a  lew  opinions  on  the  oosnoaratlre 
meriu  of  differeat  systems  ef  shorthand ;  Qw  ease 
or  otberwiie  with  which  it  may  be  leaned ;  tbe 
probable  time  required ;  and  tbe  advantage*  and  dis- 
advanUges  (if  it  is  possible  tbat  there  can  be  soy)  of 
tbe  knowledge  ot  thb  art.  Any  infornatlon  will  be 
thankfully  reoeived.  Bsbmit. 


BMIOBATI0K.^TO  '  OOTTOll  CLXBK." 

Sib,— I  wIU  at  tbe  earlleat  po*ilble  moment'attand  to 
your  request,  botb  as  regards  Canada  and  Australia.  C*.n 
you  not  duriqgtbe  interval  acquire  some  knowledge 
of  farming  r  Ton  will  And  tbat  the  informatloa  re- 
quired toeninra  prosperity  la  not  intuittTe,  bat  mast 
be  learnt. 
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EK6LI8H  MEOSANIO  AND  MIEROE  OP  SOIENOB. 


[Jdmb  8,  1870. 


THB  SOLAS  SrKCTBUM. 

Sib,— I  gather  from  apenual  of  rour  intoreatiDK 
paperottbe  20th  Inn.,  tbat  aome  of  joor  n»dera 
are  In  doobt  u  to  tbe  d«rk  linei  of  the  nlu'  apeo- 
trum  belog  really  doe  to-  tbaotptioa  In  the  •olar 
•ta>oq)bere. 

Permit  me  to  remark  tbat  a  final  proof  of  tbl>  lies  In 
tb«  fact  tbatwben  artTldljrlneandeKentprnmlnence  la 
«e«u  on  tbe  inn  br  tbe  metbod  I  propoaed  In  1866, 
some  of  the  dark  luiea  chm^efiom  dark  to  bnght. 

Ur.Proetor,  who  wrltea  (page  311)  that'  an  Inereaae 
in  tbedenaltyofonrowa  atmosphere  woald  not  In- 
crease tbe  breadth  of  tha  atmospheric  lines  (that  U 
the  dark  tine  prodaeed  by  tbe  absorption  of  our  own 
atmosphere)  has  donbtleaa  orerlooked  tbe  rsaults  of 
tbo  experiments  carried  on  by  Dr.  li^ankland  and  my- 
self, in  whloh  we  ahow  that  Increase  of  density  does 
Increase  the  breadth  both  of  bright  and  dark  spectral 
lines. 

/.  NoBMAR  IiOCKTBB,  4,  Viotorla-rosd,  Flnobley-rd., 
London,  N.W. 


THE  SOPER  RIFIiE.-HATHEH4TIC8. 

SiB,— In  tbe  aooount  of  the  Soper  rifle,  I  shonld 
hare  stated  tbat  It  is  fixed  by  means  of  two  sorewe, 
not  one,  as  mentioned. 

"  T.  J.  O'C."  wishes  for  some  information  upon 
algebra;  If  he  will  kindly  hare  patienoe  the  reward 
wUl  follow.  We  mathematicians  can  scarcely  claim 
more  of  yonr  space  than  we  do  now.  This  may  be  seen 
by  the  faet  that  yoor  waste  paper  basket  con- 
tains no  small  quantity  of  paper  tpoiled  by  being 
eorered  with  "  letters  "  and  figures.  How  do  I  know 
this  ?  Why  aome  of  my  longest  lucubrations  have 
been  found  therein,  helped  downwards  by  a  shorter  if 
not  better  solntlon.  It  is  really  a  dlflicnlt  matter  to 
cater  for  10  many  and  dlTerse  mlada,  and  I  for  one 
glre  yon  creat  credit  tor  the  discrimination  used,  and 
tne  excellent  resulta  obtained.    .    ' 

Wonld  "  Bemardln,"  and  B.  A.  Proctor,  Esq.,  kindly 
faTonr  me  with  their  private  addresses  through  our 
Editor  ? 

0.  H.  W.  B. 

[We  certainly  do  not  insert  all  the  mathematical 
matter  sent  ns,  and  for  the  toliowing  reasons.  It 
wonld  occupy  too  much  space,  and  it  is  dlBlcnlt  and 
expenslTe  matter  for  the  compositors  to  comaose  from 
'  mannacript  copy.  When  the  slightest  mistake  occurs 
in  the  fermniB  very  frequent^  all  tbe  calculations 
are  thereby  vitiated.  We  hare,  however,  too  much 
respect  for  "  C.  H.  W.  B."  to  give  the  waste  baaket 
many  of  kls  contributions,  and  particularly  what  he 
contributes  on  other  matters  under  another  name.— 
ED.  E.M.] 


VBLOCIPEDBS-TBE    "PHANTOM"    WHEEL. 

Sib,— It  may  be  men  stopidity  on  my  part,  or  it  may 
ke  that  I  am  not  yet  used  to  tbe  "  style  of  Mr.  Henry 
VT.  Bereley's  Eogllsh,  but  for  tbe  life  of  me  I  cannot 
make  out  the  drUt  of  bis  letter  on  page  131. 

If  I  rightly  understand  what  be  says  about  the 
"  Phantom  "  wheel,  I  must  tell  Mr.  Beveley,  with  the 
greatest  defsienee,  tbat  be  altogether  misunderstands 
ns.  We  have  never  "  proposed  ''^thin  plates  for  ruhber 
tlrea.  We  actually  make  and  nse  half-round  rubber 
tires  I  X  I,  whloh  we  are  prepared  to  match  for  speed, 
safety,  ease  of  work,  and  lasting  qualltias,  with  any- 
thing he  can  bring  against  them  in  tbe  way  of  veloci- 
pede wheels.  He  tells  ua  that  the  tires  of  what  I 
suppose  I  may  call  tbe  velocipede  of  the  future  "must 
not  be  tired  in  tbe  way  we  propose.  Weil,  In  spite 
of  this  dictum,  we  are  satisfied  with  what  we  are 
doing  and  have  done  with  our  rubber-tired  wheels  for 
several  months  past, 

A  word,  too,  aa  to  the  "  velocipede  of  the  future." 
Would  it  not  be  a  real  mercy  to  the  general  reader, 
andagnteful  boon  to  practical  veloclpedista  as  well 
to  confine  mere  proposals  and  echenies  such  as  this  of 
a  "light  carriage  for  30  miles  an  hour  with  a  tlovi 
treadle  movement,"  and  all  the  tall  talic  about  ihcm 
TO  occasional  sseelal  numbers  7  We  shall  never  be 
tired  of  your  ipmirable  articles  and  Illustrations  of 
machines  which  have  been  actually  made  and  driven, 
even  where  they  have  only  gont  a  very  short  distance. 
But  let  us  have  done  with  railways  to  the  moon. 

I  remember  being  very  much  struck  at  hearing  Mr. 
-Glaldier,  the  eminent  aJranaut  and  astronomer,  ex- 
press at  a  meeting  of  scientific  men  an  ironical  desire 
that  tlie  Society  should  be  faveured  with  a  series  of 
papera  "  On  Failores,"  for  be  felt,  he  said,  tbat  a 
great  deal  more  good  ooald  be  acoompllshed  if  gentle- 
men wonld  be  Irank'enongh  to  coma  forward  and  con- 
fess wherein  and  how  their  experiments  had  been 
resnltiess  than  by  tbe  continued  iteration  of  new 
theories  and  ipeenlatlons  as  to  wbat  Might  be  done. 
Now  may  it  not  be  so  in  regard  to  velocipedes  ?  How 
many  of  yoor  readers  may  nave  stopped  short  on  the 
thresholdof  great  Improvements,  which  may  be  reached 
after  all  with  a  little  help  from  ttie  experience  of 
some  one  else  I  Try  and  induce  some  of  your  corre- 
spodents  to  go  la  for  this  part  of  the  subject  It  will 
be  a  healthy  change,  and  may  lielp  to  keep  others  upon 
•olid  ground.  If  lb.  Beveley  could  only  be  Induced  to 
put  together  bis  SO  miles  an  hour  light  carriage  with 
slow  walkiog  motion,  and  all  tbe  reat  of  it,  what  a  nice 
chapter  he  might  be  able  to  write  for  yonr  new 
heading  I 
J.A.Mats,  Manager  and  Secretary,  The  "  Phantom  " 

Teloce  and  Carriage  Wheel  Company  (Limited),  10, 
King-street,  Tower-hill,  London,  E.C. 


COLOURS  OP  STABS,  Ac. 
Sir,— Win  some  of  our  astronomical  readers  Inform 
me  which  is  the  proper  time  to  see  the  correct  colours 
of  tbe  stars?  Oar  "  F.B.A.&,"  Hr.  Proctor,  and  Hr. 
Webb  call  SirinsaBure  white  star.  Now  I  do  not 
think  I  am  colonr-UInd,  but,  to  me,  it  appears  at  night 
(which  I  should  call  tbe  proper  time  to  see  the  stars), 
a  pure  green  with  dashes  of  red  ;  several  frienda  agree 
with  me  ;  and  In  Lockyer's  "  Elementary  Leaaons  "  it 
is  classed  aa  a  greeu  etor.  In  twilight  it  appears  white, 
but  not  so  as  tbe  night  advances.  Will  Mr.  Proctor 
"^  %.A8."  kindly  give  me  the  comparative  bright- 


ness of  tbe  chief  nebalie  visible  to  a  Sin.  achromatic, 
so  aa  to  get  an  Idea  of  what  I  am  to  expect,  when  look- 
ing for  &e  fainter  ones.  ZIT.        ■>  -  • 

"  Omlcron  "  stated  that  the  light  of  D'Arrest's  comet 
was  to  be  0120.  Wbat  does  that  mean  1  I  beg  to 
second  tbe  resolution  proposed  by  J.  Brown,  p.  328, 
in  regard  to  an  index  for  "  Motes  and  Queries  "  ;  as 
it  is  much  wanted  and  oogfat,  I  think,  to  have  been 
done  before.    I  hope  it  will  be  carried  nnaniaously. 

H.  W.  Bishop. 

MESSES.     CUNNINGHAM    AND     M'CARTHT'8 
IMPBOVEMENTS  IN  MOTIVE  POWER. 

SiB, — The  invention  described  in  your  last  number 
(page  S33)  in  a  most  extraordinary  one,  espedally  as 
put  forth  by  gentlemen  evidently  possessed  of  great 
knowledge  In  tbe  practieal  details  of  machinery.  Tbe 
application  of  spiral  springs  aa  a  motive  is  a  very  old 
device,  wUoh  cannot  be  usefnlly  employed  except  in 
the  case  of  watch  and  clock  machinery,  or  such  like, 
and  for  this  reason,  that  the  power  required  to  wind 
up  such  spiral  springe  is  greater  than  that  required  to 
do  the  actual  work  proposed  to  be  accomplished, 
owing  to  tmpertsot  elasticity,  friction,  and  other 
obstacles. 

But  Messrs.  Cunningham  and  M'Carthy  are  not  con- 
tent with  these  so-called  Improvements  in  motive 
power,  their  aim  is  apparently  perpetual  motion.  For 
by  having  two  separate  spiral  springs,  they  propose 
tliat'.wUie  oae  is  unooillng  and  driving  the  carriage, 
it  shall  at  the  same  time  catue  tbe  other  to  be  wound 
up  by  means  of  Its  winding  wheel  touching  the  road, 
so  as  to  be  ready  to  act  when  the  first  shall  be 
exhausted. 

Nothing  mora  or  less  than  perpetual  motion. 

Henrt  W.  RtvsLET,  Beading. 

"HOW  TO  KEEP  THE  CLOCK  RIGHT, "Ac. 

Sib,— I  am  sorry  to  see  that  "Lnke  the  Labourer ', 
(p.  82)  gives  such  an  unfavourable  notice  of  the  book. 
"  How  to  Keep  the  Clock  Bight,"  especially  as  it  con- 
talus  testimonials  from  such  astronomers  as  Sir 
J.  F.  W.  Berscheland  tbe  Bev.  J.  Cbalils,  M.A..  F.B.S. 
The  former  distinguished  astronomer  says  tbat  "ao 
far  as  be  can  perceive,  the  metbod  aeems  to  be  a  very 
good  way  of  keeping  exact  time,  and  very  little 
costly,  as  well  as  attended  with  hardly  more  trouble 
than  wonld  be  required  for  merely  uncasing  the  tele- 
scope and  looking  through  it."  The  Rev.  J.  Cbalils 
says,  "  be  conaidera  the  method  to  he  good  in  principle, 
and  to  be  very  pmetieaUe."  I  have  not  yet  tried  tbe 
method,  but  intend  to  do  ao ;  and  I  confidently  expect 
to  get  the  time  within  a  ^aee.  by  observations  of  three 
or  four  stars.  I  think  ■'  Luke  the  Labourer  "  may 
overcome  his  difficulty  if  he  conatmets  a  chart  of  tbe 
360  stars  in  the  zone  ts  be  observed,  caretullv  denoting 
the  star  magnitudes  by  black  discs  of  variable  diame- 
ters :  8th  magnitude  stars  rbenld  be  represented  by 
dots  only  Just  visible.  Tbe  catalogue  numbers  should 
be  placed  near  each  dot.  I  have  made  a  chart  of  this 
kind— scale  '8in.  =  1°.  I  can  readily  distinguish  tbe 
mapped  stars  from  othera  when  directing  a  telescope 
to  toe  zone  on  a  clear  night.  ( )n  a  cloudy  night  I 
would  recommend  "  Luke  to  obnerve  several  sup- 
posed catalogue  stars,  and  then  to  argue  from  his 
observations  to  tbe  catalogue  by  comparing  the  time 
intervals,  rather  than  argue  from  the  clock  to  a  star. 
I  himibly  endorse  the  oplnioija  of  the  great  astro- 
nomers above  mentioned  with  regard  to  this  method 
of  keeping  tbe  clock  right 

Will  "  F.R.A.b."  or  Mr.  Proctor  kindly  answer  the 
following  questions  7 

1st.  what  is  considered  to  be  tbe  best  method  of 
determining  longitude  by  astronomical  observations  ? 

2nd.  Are  all  or  most  of  the  vialble  occnitationa  of 
stars,  of  which  data  are  given  in  the  *'  Nautical 
Almanac,"  observed  at  Greenwich  or  other  public 
observatories  1 

3rd.  Can  I  obtain  the  observed  times  of  disappear- 
ance and  reappearance  of  certain  stars  as  seen  at  an 
observatory  whose  longitude  Is  known ;  so  that  by 
comparing  these  times  with  the  observed  times  at 
any  autiou  the  error  of  tbe  lunar  tables  ;mlght  be 
eliminated  and  the  dlllerence  of  longitude  found  by 
the  metbod  given  In  Loomis's  "  Astronomy  7" 

I  should  like  to  know  the  result  of  any  observation 
of  the  moon  on  the  meridian  made  at  an  observatory 
for  the  purpose  of  detecting  errors  of  tbe  lunsr  tables  ; 
also  wbat  is  the  most  probable  value  of  tbe  earth's 
polar  seml-dlameter,  tne  equatorial  aemi-diaraeter 
being  considered  as  unity  7  I  nave  only  lately  noticed 
that  some  corrections  are  required  in  the  formnla  for 
computing  eclipses  and  occulutions,  and  for  determin- 
ing longitude  from  observed  eclipaea  and  oecultatlonB, 
given  in  the  Appendices  to  the  "  Nautical  Almanacs  " 
for  1836  and  1837.  These  formula  were  prepared  when 
Buokbardt's  Tables  of  tbe  Moon  were  used ;  but  since 
they  are  now  replaced  by  Hansen's  Tables  the  constant 

f 
log.  of  —  =  9'4S537  reqnlns  correction. 
P 

I  find  that  for  tbe  present  ephemeris  of  tbe  moon, 
t 
log.  —   =  B43fl0<;  and  this  constant  must  be  used 

P 
instesd  of  the  former  in  the  formula.  This  log.  appears 
on  pp.  130, 134, 176,  183,  and  Is  used  In  determining 
two  constants  on  p.  177:  here  tbe  ogs  0'S63I>4 
and  2'<W236  must  be  used  loatead  of  the  legs.  0-56468 
and  SW167  On  p.  134  the  nat.  number  ms  must  be 
replaced  by  -1729.  Of  course  these  alterations  ore  well 
known  to  practised  computers-,  they  may  not,  however, 
have  been  noticed  by  some  fellow  amateurs. 

iNVEBTIOA-rOK. 

R.A.  AND  DECLINATION  OF  STAKS,  Ac. 

Sra, — "  Scorpio  "  aski  for  a  boolc  containingtbe  aboTS.  May 
I  be  allowed  to  recommend  Mr.  Proctor*!  "  Handbook  of  the 
Stsra,"  containing  ttie  cwrect  places  of  ISOO  slsn  from  1  to 
6  marnitnde,  sad  also  a  very  easy  way  for  laying  down  the 
meridians,  fcc.  It  is  a  5t.  book,  but  very  nsemi.  I  wish  to 
thank  "  Amateur,"  paee  286,  for  deaeripUon  of  pancratic  tube. 
Although  I  did  not  do  it  right  at  flrst,  I  ancceeded  with  a 
aoall  tourist  glass,  and  was  greatly  anrpriaid  at  tbe  continual 
increase  of  power.    Could  "  Ansteor"  girs  the  resson? 

H.  W.  BisHor. 


T^E  ELLIPTICITT  OF  TEE  EABTH. 

Sib,- That  Hr.  Beardsley  should  nave  failed  la  tha 
difficult  task  proposed  to  himself  haa  probably  sur- 
prised no  one  who  has  devoted  himself  te  the  study  of 
aatronomy :  and  however  satisfied  he  may  be  with  his 
own  reasontag,  I  may  ventnre  to  say  that  he  has  con- 
vinced none  of  your  numerous  readers ;  and  further,  I 
think  I  can  also  say  ttuit  the  reasoning  of  your  corre- 
spondents will  have  failed  to  convince  blip. 

Tbe  answering  atgnmeots  that  Mr.  Beardsley's  let- 
ters have  drawn  foiQi,  while  they  have  been,  perhaps, 
as  good  as  his  reasoning  has  deserved,  hare  been 
weak.  I  believe  one  gentleman  aaserted  that  the  faet 
or  a  person's  trarelUng  oontinuoasly  in  a  certain 
direction,  and  arriving  at  the  point  from  whhih  he 
started,  was  a  proof  of  the  sphericity  ot  the  world ; 
another,  that  if  the  earth  were  flat,  it  would  be  posai- 
ble  to  toll  over  tbe  edge.  It  la  the  use  ot  such  weak 
arguments  as  these,  and  which  are  eaaily  confuted, 
that  give  rise  to  tbe  doubu  in  the  minds  of  some  of 
the  truth  of  the  generally  asserted  figure  ot  the  earth. 
Neither  am  I  saUafled  with  the  course  Mr.  Beardsley 
has  pursued.  I  bad  hoped  that  we  should  have  seen 
in  bhi  letters  something  new,  and  not  have  been 
treated  to  a  repetition  ot  the  childish  arguments  that 
we  are  so  familiar  with.  In  faet,  I  had  trusted  to 
have  seen  something  original  in  his  letters,  but  have 
been  disappointed.  Pertutps  the  fault  was  mine-,  for 
I  bod  without  sufficient  reason  concluded  that  as  Mr. 
Beardsley  was  not  a  follower  of  Newton  and  Laploee. 
he  waa  necessarily  the  Inventor  o!  a  system  hlmselx. 
It  seems  to  me  now  that  Mr.  Beardsley  is  in  the  fortn- 
nate  position  ot  being  able  to  throw  stones  at  eljier 
people's  glaas  houses,  without  erecting  one  ot  bis  own 
for  other  people  to  throw  at. 

But  supposing  that  Mr.  Beardsley  limited  hlmaelf  to 
the  wide  field  of  overthrowing  the  existing  tbeoriea, 
then  U  stUI  much  left  tor  him  to  do;  for  he  haa  yet 
to  consider  those  facta  with  which  astronomen  more 
parttcuLsrly  oonoern  themselves,  from  which  the  flgnra 
of  the  earth  can  be  deduced  without  measurement  of 
ite  surface,  and  with  which  geodetlcal  inatrumenu 
have  nothing  to  do. 

I  hod  hopwi  to  have  seen  the  disciple  et  tbe  school  of 
"Parallax"  treat  of  tbe  theory  of  precession  and 
nutation,  and  to  have  seen  liim  overthrow  the  reason- 
ing of  astronomers  that  deduce  from  tha  magnltodeof 
these  quantlMes,  taken  in  conJiuctiOB  with  tbe  densltr 
of  the  earth,  tbe  amount  of  iU  eUiptldty.  Nor  did  I 
think  that  the  observed  InequoUUes  of  the  moon's 
motion  would  have  besn  forgotten  and  left  unex- 
plained; andlamled  to  think  that  it  isjnstposalble 
tbat  Mr.  Beardsley  waa  unaware  that  astronomera  aro 
able  to  discover  the  form  of  tbe  earth  by  other  means 
than  measurement  of  area  of  meridian  and  pendntnm 
experiments. 

It  may  be  Intersating  to  some  of  your  readers  to  see 
collected  the  figures  that  expreia  the  elllpiieity  ot  the 
earth  deduced  from  different  methods.  The  general 
agreement  between  them  is  such  as  to  confirm,  were 
confirmation  needed,  the  expressed  opinion  of  phtlo* 
aophers  that  the  form  of  tbe  earth  does  not  differ 
greatly  from  an  ellipsoid  of  revolution.  Alry's  dtaeiu- 
slon  of  what  he  considered  the  most  accurately  mea- 
sured arcs  of  meridian  gave  <  =  OOOSSiZ. 

Bessel,  from  eleven  ares  of  meridian,  some  tbe  tame 
and  some  dlfterent  from  those  selected  by  Mr.  Airy, 
and  dlscossed  by  a  totally  diflbrent  metbod,  dedneed 
e  =  0-003350, 

The  elliptlcity  deduced  by  the  Astronomer  Soyal 
from  tbe  consideration  of  the  pendulum  sxpeiimenu 
equals  0003471. 

Tbe  phenomena  of  precession  and  nutation  give  for 
a  result  e  =  0003323 ;  and  finally,  the  dtscnaslon  ef  the 
inequalities  of  the  moon's  motion,  in  longitude  and 
laiiiude,  give  respectively  e  >  0'<IOS3S7and  e  r:  WM3SJ0. 

A  slight  discrepancy  is  noticeable  in  these  figures, 
but  so  slight  that  our  surprise  is  elicited,  and  our 
admiration  excited,  that  modem  measures  and  mathe- 
matical analyses  have  been  carried  to  such  a  point  of 
perfection  as  to  make  even  these  small  discrepancies 
a  matter  of  controversy  and  speculation. 

Should  Mr.  Beardsley  be  prepared  to  battle  with  the 
more  Intricate  problems  of  astronomy,  tbe  resnlls  of 
which  I  have  mentioned  here,  I  will  ventnre  to  beg 
space  for  blm,  although,  I  most  confess,  it  is  only  for 
the  gratification  of  my  curiosity.  O. 


CARBON  MONOXIDE-STANDABD  SOLUTIONS. 

Sib,— Your  querist,  "  P.  P.  W.."  ean  obtain  eaibo- 
Bons  oxide  by  many  other  meana  than  those  he  slotsa 
—lor  instance,  by  direct  combination  of  Ita  elements, 
er  by  substitution,  lyom  cyanide  of  potassium,  or 
terrocyanogen,  or  cyanogen  Uoelf .  By  decomposition 
oi  more  complex  bodies  it  is  also  obtained,  as  by  the 
oxydisation  of  ethyl,  aoetyle,  methyl,  Ac. ;  or  tbe 
decomposition  ot  formic  add,  oxalle  aeid,  Ao.  None 
ot  these  methods  depend  on  oarbonic  add  for  tbe  for- 
mation of  oxide  of  carbon. 

"Aqua"  can  prepare  standard  solutions  on  many 
bases,  as  Mohr's,  OiilBn's,  Sutton's,  British  Pharmaeo- 
pcsla,  Ac.  The  best  mode  is  to  nse  as  a  standard 
normal  solntlon  one  ef  a  single  equivalent  in  grammea 
dissolved  In  one  litre  ot  pure  water,  and  for  a  ded- 
normol  standard  a  tenth  ot  an  equivalent  per  Utrat 
Then,  of  course,  every  onbie  oentimetre  used  indieatM 
an  eqnivslent  in  mllllgTaaimes  ot  the  substance  beingr 
estimated.  Aa,  for  Instance,  to  take  a  very  simple 
esse  of  estimating  nitrate  of  silver,  a  normal  soluuon 
will  contain  68-6  grammes  per  litre  ot  sodtc  cUoride. 
Suppose  we  find  it  requires  20  cubic  oentlnsetres  of 
this  solution  to  precipitate  the  silver  as  chloride  from 
the  nitrate  this  tbeDlndieotes  20  equivalents  in  miUi- 
grammes  ot  nitrate  of  silver,  or  20  times  170  mllli- 
grammea  ot  the  river  salt— that  Is  to  say,  34  grammes. 
It"Aqaa"  wishes  for  practical  details,  he  ean  have 
them;  and  reference  to  yonr  number  for  May  87th. 
letter,  "  Water  Analyses,"  will  show  him  an  answer 
to  his  eoery  about  permanganate  of  potoaa 

"  A  Sister  Reader  "  wIU  find  it  quite  Improotleable 
to  dissolve  plnmbaga 

DBBAa. 

THE  BYE-INVERTED  FICTCBE8. 

SiB,— It  la  an  established  fact,  and  well  known,  tha  .t 
oil  ohiects  presented  before  car  eyes  project  an  tnver'  jed 
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pleturv  apon  the  rettnk,  but  the  plotnrc,  when  truii- 
mltted  -Co  our  mind,  wemi  to  m  oprlght.  The  qoM- 
tioo  bu  tbwefore  been  often  repeated,  doei  oar  mind, 
in  reality,  rtoelve  nn  Inrarted  or  tn  uprif^t  Image  ? 
'tTittaODt  ioTenisatbiK  an^  of  the  explanatloDi  with 
-n-taleh  we  vaeet  In  booki  on  optiei,  allow  me  to  frlre 
ene  fact,  wbleh  ma^  throw  a  new  llcht  npon  thia 
aacnlon :— I  once  knew  an  intelligent  little  boy,  then 
about,  or  nearly,  fire  yean  of  age.  HU  eyei  seemed 
lo  be  la  perfect  order,  jrM  at  eandlellxht,  in  eertain 
poAitions,  when  an  oDMrrar  waa  in  the  line  of  the 
Teliecied  ny  the  left  eye  waa  erntaUine;  there  waa 
DO  black  oolonrlng  matter  In  tne  interior,  no  optlo 
nerve— in  fact,  obiervatloni  prored  the  boy  to  be  blind 
in  the  left  eye.  Althongh  blind  on  one  Mde,  the  boy 
anuKd  himself  lif  drawing  simple  obijeeta,  ineh  at 
hone*,  dogs,  fowls,  and  honaes.  rery  correctly,  opon 
paper  and  slate,  but  all  that  drammm  were  nutrted 
rnpslde  down)  The  boy  was  often  told  that  his  draw- 
lagt  were  aptide  down,  but  he  smiled  and  said  "  They 
are  perfectly  rieht."  No  doubt  he  saw  all  ottJecU  in 
thnt  position.  The  bright  Httle  fellow  soon  prored  that 
hia  lelt  eye  was  an  exoepUon,  waa  a  fearful  maladr; 
it  inflamed,  and  fungus  dereloped  Itself  ont  of  the 
cavity.  After  about  tea  montns'  softering  the  boy 
passed  away.  While  be  was  ill.  In  hours  fkee  from 
pain,  he  atlU  followed  bis  amaaemeat,  drawing 
loTerted  aalmals  upon  slate,  which  anin  prored  that 
with  one  eye,  and  one  opUe  nerre  utTerted,  Impree- 
aions  were  transmitted  to  bla  mind. 

I  may  here  obserre  that  the  above  case  is  different 
from  any  ease  where  an  eye  may  be  lost  by  accident. 
In  the  latter  case  the  optic  nerve  la  veldom— Its  rudu 
mente,  hovf  ever,  ara  never— destroyed.  With  the  boy 
the  very  mdlmests  of  the  optic  nerve  on  the  left  aide 
were  wanting  -,  in  its  place  were  the  mdiments  of  the 
funcns.  Taking  all  tbe  circumstances  in  constdtra- 
tion.  I  can  only  come  to  one  conclaaion— that  with  a 
pair  of  normal  (res  tbe  image  presents  itself  to  onr 
mind  in  an  nprif  nt  posltloa.  The  single  eye  presented 
inverted  images;  double  eombinatlena  produce  np- 
rlgbt  pictures.  It  seems  in  normal  eye*  to  be  this  :— 
The  inveriad  plctnres  on  the  retina  are  travelling 
along  tbe  optic  nerves ;  tbe  latter,  aa  we  know.  Inter- 
lace each  other.  Here  tn  Interchange  of  impressions 
must  take  place.  In  tbls  very  act  the  plctnres  are 
reversed,  and,  resolved  Into  one  upright  picture,  pre- 
sented to  oar  mind. 

The  'Wxuih  Susphebo. 


THE  MOTIOHS  OF  THE  UOON  AND  EABTH. 

8re,— For  years  past  there  has  been  a  great  deal  of 
qnibbUng  ationt  tne  proper  term  to  use  to  express  the 
motion  of  the  moon  In  relation  to  the  earth.  This 
motion  (not  taking  into  consideration  external  diiinr- 
baneea)  i*  precisely  what  It  would  be  if  the  moon 
formed  part  of  an  immense  globe,  hiving  the  esrth 
for  a  centre  and  reaching  beyond  the  orbit  of  (be 
moon,  the  period  ef  rotation  on  Its  axis  being  equiva- 
lent to  a  lunar  month.  Allowing  fer  tbe  aeeelerated 
rotation  of  tbe  earth,  it  would  aeem  that  the  earth  and 
the  moon  might  be  portions  of  the  same  solid  globe, 
and  yet  retain  tbe  same  relative  motlonsand  distanoes 
that  tbey  have  at  present,  and  that  tbe  moon  revolves 
round  toe  earth  under  precisely  tbe  same  conditions 
SB  any  portion  of  tbe  eircumferenee  of  a  globe 
revolve*  round  the  oentre  of  the  sam& 

r.vr.u. 

8CIKNCE  FOR  THE  TOUNO. 

SiK,— Will  yon  allow  me  to  draw  the  Bev.  K.  Ker- 
nan'a  attention  to  a  few  errore  which  he  has  committed 
in  bis  treatise  on  "  Science  lor  the  fonng."  Under 
the  bead  of  law  third,  lie  says,  "Time  it  required  to 
overcome  the  inertia  of  a  body  whether  M  reel  or  in 
motion.  When  force  is  applied  to  a  body,  a  certain 
amount  of  time  is  necessary  for  the  produeUon  of  the 
effect  of  motion  or  rest."  In  this  statement  be  has 
committed  a  aerlona  error  by  confounding  the  term 
inertia  with  a  body  In  motion  as  well  as  at  rest. 
Inertia  bat  nothing  whatever  to  with  a  body  in 
motion  any  more  than  momentum  hat  to  do  with  a 
body  at  rest  Letusatk  ourselves,  what  Is  Inertia; 
and  what  It  momentum  f  Tbe  answers  to  these  ques- 
tlont  are  extremely  easy.  Tbe  quality  which  enables 
a  body  to  resist  the  sodden  communication  of  motion 
is  termed  Its  inertia,  and  the  qaallty  which  enables  a 
body  to  resist  tbe  sodden  extinction  of  motion  la 
termed  its  momentam.  Therefore,  he  should  have 
written  law  third,  aa  he  calls  it,  thns  :— "  Time  is 
required  lo  overeome  tbe  inertia  of  a  body  at  rest,  or 
the  momefititm  of  a  body  la  motion.  When  force  is 
applied  to  a  body,  a  certain  Interval  of  time  la  necea- 
MIT  to  produce  the  efleot  of  motion  or  rest  in  tha> 
body,  where  doea  be  intend  to  insert  the  law  of  re- 
action, which  it  an  axiom  of  tuttca,  that  la,  a  aelt- 
evMent  truth,  or  one  which  admits  of  no  other  proof 
than  nniveraal  experienee,  and  which  tells  us  that 
action  and  nactian  an  eqmat  and  contrary,  that  la  to 
aay.  Aeannot  act  mechanloally  tti>on  B  without  A 
Uaalt  being  leteted  upon  equally,  but  In  an  opposite 
diieetlon.  or,  la  other  words,  thai  whatever  force  one 
rl»id  body  exerts  upon  another  rigid  body,  tlie  latter 
oppetetthattoreeby  an  equal  force,  which  la  oaUed 
lu  leacllon.  Tbit  law  it  of  as  mneh  Importance  as 
any  other  in  ttatie*. 

Again,  at  p.  79,  he  arranges  the  divisions  of  meehs- 
Blcal  pbUeaophy  la   lbs  folloifing   manner  —  viz., 
natics  of  solids  or  staties,  statics  of  liquids,  hydro- 
*tuit»,  staties  of  gates,  pneumatics,  dynajmics   of 
•oUds  ordynamios,  dynamics  of  liquids,  bydrodyna- 
miee,    dynamic*  of  gases,    pneumatics,    palmttics 
(•eontUes)  of  soUdi,  llqnlds,  gases.    Now,  I  must  tell 
mi.  Kemanlhatheeooldnot  have  written  them  In  a 
more  inexplicable  manner,  and   he  has  not  alone 
writlra  them  in  tbit  inept  manner  but  be  has  placed 
tbe  ttatiet  of  gasee  and  tbe  dynamlca  of  gases  under 
tbe  same  slnihcation— namely,  pneumatics,  which  is 
mo*t  abaora,  aa'd  not  to  be  met  with  in  any  standard 
work  oa  the  tubieel.      The  above  divisions  of  me- 
chanical phUooophy   when  properly  written  should 
be  amnged  at  (oilowt— vlx., 

1.  Htaoco— the  leet  or  equihbriam  of  solid  bodies 
under  the  InflaeQce  of  fcvoes. 

2.  Hydioetatlet— the  rest  or  equiUbrinm  of  Unld 
bodlea  undar  tbe  tnilaence  of  forces. 


3.  AKroitatics.—  the  rest  or  eqallibrlum  of  aeriform 
bodies  lender  the  inflnenee  of  forces. 

When  motion  Is  tlie  result  of  tbe  application  of  force* 
to  theae  conditions  ot  matter,  we  have  the  following 
sntileets  :— 

1.  DyDamlct— tbe  motion  of  solid  bodiee  produced 
by  tbe  tnllaenee  of  forces. 

S.  Hydrodynamics— the  motion  ot  fluid  bodle*  pro- 
duced by  the  Influence  of  forces. 

2.  Aerodynamics,  or  Pneumatic*  —  The  motion  of 
ailrifonn  bodies  produced  by  the  inllaence  of  forces. 

I  think  tbe  above  arrangement  Is  much  superior, 
both  aa  ngards  simplicity  and  comprchensivenest, 
than  that  given  by  tbe  Rev.  G.  Kernan,  beoanse  each 
aigntflcation  ia  clearly  deflned,  whereaa  In  hta  arrange- 
ment none  of  the  terms  statics,  dynamics,  Ao.,  are  ex- 
plained at  alL  I  eee  be  has  added  a  new  division 
relative  to  the  vibration  of  bodies,  and  which  he  consi- 
der* might  be  entitled  palmatica  Well,  I  will  not 
dispute  with  him  as  to  (bla  illvlaion.  aa  It  makea  very 
little  matter  whether  It  be  considered  aa  a  separate 
division  or  noc 

Tbohab  J.  O'CoHHOB. 


TO  TRISECT  AN  ACUTE  ANGLE. 

Sib,— Draw  a  atralght  line  K  B  H.    From  the  point 

H  draw  tbe  3  anglea  B  H  D,  D  U  C,  and  C  H  A  equal 

to  each  ether.    From  any  point  B  draw  the  3  anglea 

HBD,  DBC.OBA  each  equal  to  B  H  A.     Through 


Ate°e*0'0«»9iaM 


tbe  3  points  A,  C  and  D  of  intersection  draw  the 
circle  A  II,  having  the  centra  S. 

Draw  the  angle  H  B  N  eqaal  to  tbe  angle  which  It 
Is  required  to  trisect,  and  Join  H  N. 

Then  tbe  angle  N  H  B  will  be  one-third  of  the  angle 
NBH. 

O.  H.  S. 


THE  HIDLANDAND  WESTERN  DISTRICTS  OF 
IRELAND 

Sib,— Will  you  kindly  allow  me  the  space  In  the 
Eholmh  MEcnANic,  to  ask  a  question  or  two,  which 
I  shall  feel  obliged  if  some  of  oar  courteous  geolcffical 
friends  will  answer.  Travelling  through  the  MliUtnd 
and  Weitem  districts  of  Ireland,  I  passed  over 
Immense  deposits  of  limestone,  some  apeoimens  of 
which  were  literally  crowded  with  fossil  remains, 
which  I  believe  are  called  Kncrlnitea.  I  wish  to  know 
whether  they  are  animal  or  vegetable  relics,  and 
whether  they  existed  in  the  sea  or  in  fresh  water. 
Tbey  occur  in  great  abundance  near  Athlone,  in 
Conaeinara,and  Joyce's  country.  The  deposit  assumes 
a  different  appearance,  that  oi  a  mottled  gray  marble, 
well  suited  for  building  purposes.  Other  rocks  in  tbe 
vicinity  of  Ballanablocb  gave  unmlstakeable  evidence 
of  I  think  a  good  par  eentage  of  copper,  perhaps  not 
sufficient  to  pay  for  the  working.  I  should  Uke  the 
opinion  of  one  who  has  visited  the  tame  locality,  and 
belter  versed  in  mineralogy  than  myselt  I  was  moob 
anrprlted  to  hear  (hat  this  beanuful  part  was  bnt 
seldom  vUlted  by  toutlsts,  a  fact  I  can  only  account 
for  thatits  beauties  are  so  lictle  known.  To  the  angler 
It  offers  rara  attractions ;  the  Loughs  Jna  and 
Glendaiongh  are  well  slocked  with  salmon  and  trout, 
and  are  situated  within  an  easy  distance  of  tbe  half- 
way house  (uanally  called  Lyncb's  Hotel),  and  the 
Recess  Hotel,  both  of  which  ara  passed  by  the  mall 
oars  ri  route  from  Oslway  to  Clllden.  To  the 
nntiquarisn  special  Interest  would  be  attached 
to  the  old  abbeys  of  the  uelgbbourtiood,  the  old 
abbey  of  Cong  being  the  resting  place  of  tbe  last 
Irish  King.  Part  of  the  cloisters  nave  been  restorad, 
and  the  whole  rains  are  kept  in  repair  by  Sir  Arthur 
Guinness,  whose  hall  tbey  almost  Join.  The  bones  and 
fragments  of  monumental  effigiea  so  plentifully  scat- 
tered about  these  old  places  awaken  deep  interest  and 
speculations  as  to  the  lives  and  characters  of  those 
rteet  long  gone  before.  To  the  lover  of  natural 
beauty  and  quiet  solemnity,  I  would  say,  visit 
Kylemore  Pass,  the  group  of  mountains  called  the 
Twelve  Plus,  ascend  the  one  called  Hnl  Rhea,  and 
he  will  gain  as  fine  a  view  o(  moantain  sceuery  as 
can  be  viewed  in  Ireland.  Tbe  Hun  setting  behind 
the  mountains  pkirtlng  Klllery  Bay,  whicn  In  the 
antumn  are  covered  with  the  heather  bloom,  gllda 
tbe  whole  aoene  with  aurpaasing  splendour.  Bnt  I 
must  close.  If  any  brother  reader  would  wish  to  visit 
these  scenes  and  many  otliers  iu  the  Weatem  High- 
lands, and  will  correspond  with  me,  I  shall  be  moat 
hwpy  to  give  him  any  iDformation  aa  to  tbe  route, 
ana  other  Incidental  mattera. 

F.  Babwood,  33,  Newark-street,  Leieetter. 


Tbe  percussion  turbine,  exhibited  by  Mr.  Kelly, 
C.E.,  tbe  invention  of  Mr.  Obectbam,  of .  Manchester, 
is  quite  a  oentre  of  attraction .  Itt  great  beauty  is  its 
timpllclty— nothing  to  break,  and  nothing  to  wear 
except  the  axle.  I  have  no  doubt  it  will  be  beard  more 
ot 

Tbe  Pneumatic  Loom  of  Mouland  ted  Ooulong  Is 
particularly  worth  notice  :  It  doea  away  with  picking 
lever^,  bowles,  peckers,  straps,  aod  all  these  trouble- 
some oflilrs,  and  worka  so  smoothly  and  noiselessly 
that  100  of  I  hem  in  a  shop  would  not  make  aa  much  noise 
0*  an  ordinary  sewing  machine.  A  pair  of  vertical  en- 
gines oomblned  by  Messrs.  Coates,  occupy  a  prominent 
position  ;  tbey  seem  to  work  well.  Mr.  McCreery 
exhibit*  his  celebrated  spinning  wheel,  so  many  ot 
which  he  has  made  for  tne  Royal  Family  and  the 
nobility.  It  la  presided  over  by  a  merry  old  lady, 
who,  with  nimble  flngera  and  ready  repartee,  dellghu 
an  admiring  audience,  one  of  whom  made  the  remark 
(liat  tbe  wheel  worked  fay  quickly.  "  Is  It  any 
wonder  "  she  aaya ;  "  listen  to  the  fine  music  she  has." 
"Why?  what  effect  baa  that  upon  her?  "  la  asked— 
"Just"  says  tbe  oU  woman,"  she's  (the  wheel)  like 
all  other  Icnnles"  it  puts  her  clean  mad. 

A  revolving  shutter  for  shop  windows  or  bookcases 
Is  well  worthy  of  attention,  and  will  no  doubt  oosie 
into  notice.  The  imitation  broute  statiuit  ot  Holland 
•ra  yerj  haadaome. 

Vivis  Sperahddm. 


BELFAST  WORKMEN'S  EXHIBITION. 

Sib,— I  herewith  aend  a  detailed  acoonnt  In  three 
coplea  of  the  Bilfiut  Ann  Lfller  of  the  Workmen'a 
Exliibltlon  now  open  in  Uelfaat.  The  exhibition  it 
very  well  worth  a  vitit,  and  many  hour*  could  be  pro- 
^tably  apent  there  In  examining  the  varioua  lagenlona 

?rodacts  of  the  working  man't  brain.  Thia  Item 
rom  a  provincial  town  of  Ireland  augur*  well 
for  the  aucceat  of  the  main  exhibition  to  be 
shortly  opened  in  London.  Two  or  three  tur- 
bine wheels  are  here  at  work;  In  fact,  the  motive 
power  of  the  machinery  aeclt<m  is  given  by  a  turbine 
made  by  tbe  eminent  engineers,  llessra.  MeAdam 
Bros.  Sobo  Foundry,  Belfast;  they  have  loog  been 
snceessrul  makers  of  these  water  engines,  having 
devoted  particnlar  attention  to  their  manufacture  for 
some  years  post. 


TRADE  AMD  COMMERCE. 

SiB,— Tour  correspondent  "Herbert,"  writes  on 
these  important  subjects  with  a  pltUneas  which  Is 
almost  convincing.  He  atatea  that  tbe  balance  of 
Importa  over  exporta  repreaent*  tbe  proflt  of  a  nation, 
and  lUuitrate*  It  by  an  imaginary  *hip,  which,  cailing 
with  £I8,0u0  worth  of  goods,  return*  laden  vrlth  £29,0n(> 
worth.  Here  it  something  for  the  consideration  of  - 
onr  mlnittera  and  merehants.  Let  tbe  Government  at 
once  prohibit  expertatloo— all  that  we  import  will 
then  be  clear  profit.  Let  our  merchant*  send  forth 
tbelr  ablpa  empty ;  the  merebandlae  with  which  tbey 
retnrn  will  then  be  ao  much  to  the  good.  But,  unfor- 
tunately, there  Is  a  little  flaw  in  ibe  aigument.  Your 
correspondent's  assumption  would  be  perfectly  cor- 
rect ,  it  the  trade  were  carried  on  by  barter  only,  bnt 
this  Is  not  the  case ;  we  might  cease  to  export,  and 
yet,  for  a  time,  continue  to  Import  as  much  aa  ever. 

The  subject  of  trading  with  foreign  oountrie*  is  one 
of  vital  Importance  to  the  working  man,  and  is  not  to 
be  settled  by  a  rash  ooncluston,  or  even  by  aaking,  a* 
one  of  our  Cabinet  Hinlater*  did,  "  Why  ■hould  we 
refase  to  buy  ohetply  from  foreign  eounmes,  because 
tbey  refuse  to  buy  cheaply  from  u*  ?"  The  answer  to 
this  is,  that  by  doing  so  we  pay  the  wages  of  the 
foreign  workmen,  who  make  thete  cheap  goods,  and 
therefore  there  la  Just  so  much  the  le**  for  onr  own 
workmen.  When  the  amount  beoomei  conaldenble, 
as  It  is  at  tbe  present  time,  onr  men  are  compelled  to 
emigrate  In  large  numbers.  It  is  pretty  plain  that 
for  each  foreign  workman  we  support  in  (bis  manner, 
one  English  workman  is  compelled  to  leave  hi* 
country,  or  to  become  a  pauper. 

The  whole  aubjeot  is  too  vast  and  too  Important  to 
admit  of  proper  discussion  in  the  limited  spaoe  yon 
con  devote  to  It.  My  only  object  in  writing,  is  to  point 
out  what  I  believe  to  be  an  error  in  your  correspon- 
dent's reasoning,  and  to  caution  your  reader*  that  a 
subject  which  offers  so  many  points  for  oonslderatlon, 
cannot  be  settled  by  pithy  sentenoes  or  *peclon«  . 
queettoni. 

F.  W.  M. 

DEW  CAPS  FOR  REFLECTORS  AND  ^»  BOOTIS' 

Sib,— In  answer  to  "  Hugo,"  I  must  say,  that  In  tbe 
cool  winter  evenings,  and  Indeed  on  most  nights  when 
a  deposit  of  dew  occun  on  the  tube,  and  when  tbe 
telescope  ha*  been  an  hoar  and  more  in  use,  be  will 
find  a  dew  cap  imperative.  My  tube  bu  an  aperture 
of  llitt.,  and  I  flnd  a  cap  extending  to  Ift  beyond  tbe 
prism,  (s  generally  required  on  dewy  nights,  although 
many  nlghu  (as  at  tbe  present  time),  do  occur  when 
tbe  prism  may  be  exposed  for  a  long  time.  Inside, 
and  at  the  npper  end  of  my  cap,  I  have  placed  a  ledge, 
for  the  lodgement  of  a  series  ot  tin  stops,  which  vary 
tbe  aperture  from  10  to  7in.  Before  I  used  a  dew  cap, 
1  frequently  bad  to  remove  the  prism,  warm  and  dry 
it  before  tbe  fire,  replace  and  ra*4|n*t  It.  all  this  took 
up  too  much  time.  In  using  even  a  4itt.  retractor,  I 
find  a  cap  8ln.  long  ab*olntely  necessary. 

For  the  information  of  "  H.  A.  0.,"  daring  the  pre- 
sent season,  I  have  found  ft'  BoOtls  well  divided  with 
lUln.  of  aperture,  andacbromatle power  of  300,  the  same 
with  Vin.,  bat  with  Siln.  and  same  power,  tbe  discs 
were  In  contact;  with  Huygbenian  eye-pieoe,  of  about 
360,  the  discs  were  split.  At  the  same  time,  I  found 
a  of  ^  Cancrl  well  divided,  with  apertures  down  to  Mn. 
and  the  same  powers,  but  could  not  split  It  with  any 
power  of  &\  inches,  mainly  owing,  I  suppose,  to  the 
componeuta  ot  a  Z  Cancrl  being  ot  greater  magnitude 
than  those  of  H'  BoOUs,  although  their  distance  is 
somewhat  greater. 

M.  W.  B.  CouLCHEB.  Downham  Market 


BOOKBRANO. 

Sir,— If  "  VIvis  Sperandiun  "  got  a  piece  of  wood, 
say  asb  or  beech,  31n.  square  and  2f  t.  lone,  and  steamed 
the  middle  of  It  well  in  a  box,  he  could  bend  it  to  the 
shape  ot  ontline  of  boomerang,  and  leave  it  till  cold 
and  hard,  nailed  with  a  few  oleau  to  aflat  board ;  then 
rip  it  length wUe  Into  flve  tbioknestes  of  t  each,  or  less, 
and  the  grain  of  all  would  be  the  right  way  to  resUt 
fracture.  Boomerang*  n*ed  lo  be  aold  at  the  Londra 
toy-*hops  larger  than  hi*  dimension*,  and  with  end* 
about  *quare  with  each  other.  Tho*e  we  see  In  the 
museums  are  frequently  scarcely  bent  at  all,  and  only 
a  loot  long,  or  a  little  more.  Is  bit  name  "  Vivit  or 
"Vlvutf" 

J.  K.  P. 


DARK  LINES  IN  THE  SOLAR  SPECTRUM. 
SiB,— I  think  Klrobhoff  was  quite  right  in  bis  pre- 
ferring what  bit  spectroscope  plainly  taoght  him  to 
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what  he  might  have  ragnely  guessed  from  the  Mpcct 
of  the  crepnBCular  onrre.  "  T.  A."  found*  hl«  TieWB 
ou  the  admitted  dlfflcnlUeii  InTolved  In  the  problemB 
preeenled  by  the  sky  and  Its  Turtnc  Uehw.  Bat 
iliene  dlfflcnldes  need  noteanae  ns  to  DHnd  ouraelyes 
to  clear  ovidenco  of  another  sort  Aa  for  "  T.  A.'a" 
explauatioD,  I  muat  say  It  U  too  wild  for  serious  com- 
mt-iic.  II,  indeed,  he  could  show  reasons  for  believing: 
either— Ist,  that  Iron,  magneslnn,  *o.,  can  combine 
ohemioally  with  oxygen  apart  from  the  conditions 
which  have  hitherto  been  f  onnd  necessary  for  such  eom- 
blnation  ;  or— 2ndly,  that  these  conditions  exist  in  the 
upper  regions  of  the  air,  he  will  donbttess  be  listened 
t»  gladly  by  soientlBc  men— always  BuppoBinK  those 
reasous  to  be  founded  either  on  obaerrktlon  or  on 
experiment. 

1  do  not  consider  the  ordinary  employment  of  the 
,ihotographer  to  involve  "a  aeries  <>f  very  delicate 
.nvustlgtttions  coneeminf  the  nature  and  properties  of 
light,"  so  far  as  the  subject  "  T.  A."  has  in  hand  Is 
ooncerned.  AH  photography  can  teach  on  that  sub- 
ject la  that  the  light  from  such  and  such  parts  of  the 
sky  has  at  such  and  such  times  a  greater  or  lens  active 
power.  The  conclusions  to  be  drawn  from  this  are  by 
no  means  necessarily  such  as  "  T.  A."  imagines. 

R,  A.  PBocTon. 
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TAIEY  WHEELS. 
SiB,— After  having  read  the  letter,  p.  SS3,  several 
times.  I  cannot  discover  of  what  kind  of  stone  those 
discs  are  made.  If  they  were  not  so  great,  I  might 
have  taken  them  for  parte  of  fossil  encrlnites,  but 
*•  Sub.«cribcr"  says  none  of  them  were  the  same  slxe 
or  thickness ;  they  must  then  have  been  made  by  man, 
cut.  Ac;  but  for  what  purpose?  Two  suggestions 
present  themselves.  They  were  intended  for  throwing 
with  thongs,  or  lassoes,  or  for  stringing  them 
as  a  necklace,  or  wearing  as  ornament.  Very 
oftou  pierced  objects  are  (onnd  In  oaves,  tumuli, 
Ac.  Might  not  these  beads,  Ac.,  forming  part 
of  necklaces,  have  become,  later,  objects  of  exchange 
—a  primitive  money?  Might  It  not  be  pos- 
sible to  trace  by  that  means  the  communication 
ancient  tribes  had  one  with  another?  The  note  of 
"'  Biibscrlber "  affords  me  the  occasion  of  commnnl- 
catlag  this  idea  to  my  brother  oorrespondents.  I  hope 
.  some  other,  more  acquainted  with  the  question,  will 
bring  also  his  stock  of  information.  Meanwhile  T 
quote  a  few  examples,  briefly,  Mr.  Editor,  saying  all 
notes  should  be  drawn  up  as  accurately  as  possible- 
Pierced  objects  have  been  found  In  many  exeara- 
tlons  in  France,  Belgium,  &c.,  among  what  are  called 
the  remains  of  prehistoric  times.  A  necklace  of 
human  teeth  was  found  In  Belgium ;  In  North  Ame- 
rica, in  the  tumuli  of  Columbia  Elver,  Walla  Walla, 
many  beads,  dentaliuiD  necklaces,  Ac,  were  found. 
One  tumulus  in  Virginia  gave  1700  grains  or 
beads;  with  the  Celtic  warrior  found  in  England, 
sear  tialisbury,  were  two  fruments  «f  fossil  encri- 
nlte  and  a  bead  of  pottery ;  a  Celtic  necklace,  made  of 
shells,  was  found  near  Dijon,  in  France ;  many 
Indians,  negroes,  &c.,  have  their  shell  necklaces; 
remark  among  them  the  cowries— in  many  places  at 
the  same  time  a  money  aud  an  oraameut.  The 
Egyptian  beads,  necklaces,  &c.,  of  so  many  dllTereot 
aubstanoes,  are  well  known  to  all  those  who  tiave 
visited  the  British  Museum.  The  Chinese  have  yet 
pierced  autal  discs  for  their  money ;  the  English 
Hong-Kong  coinage  is  another  specimen  of  It.  I 
have  said  a  word.  In  another  number,  about  the 
whampum  of  North  AmericA,  also  a  necklace  and  • 
money. 

Bebnaboih. 


COLOUB  BLINDNESS. 

Sib.— Conoeniing  the  remarks  of  "  An  Idipot,"  In 
your  lost  impression,  I  hav«  little  to  say.  I  have  never 
met  with  a  person  to  whom  red  appeared  bloek,  and  I 
therefore  thought  it  undesirable  to  dwell  upon  that 
particular  form  of  the  malady,  (hough  I  know  suefa  an 
abnormal  vision  is  repeatedly  to  be  found  deaoribed  In 
books  on  the  subject,  though  it  is  generally  allowed 
that  snch  an  anomaloos  vision  is  only  oeeoslonal,  net- 
withstanding  Sir  David  Brewster  attempted  to  show 
tl:at  red  colour  fiiirufness  is  most  frequentlv  to  be  met 
with,  and  that  a  normal  eye  loses  Its  sensibility  to  red 
more  readily  than  to  any  other  eolonr,  and  thatadefect 
In  the  vision  of  anv  person  will  be  most  strongly  marked 
when  examined  by  red  light.  Though  "  An  Idipot " 
makes  no  mention  of  the  fact,  I  should  soppose  that 
the  combination  of  t«d  with  other  colours  does  not 
produce  the  same  sensation  of  eoloor  that  a  normal 
eye  perceives.  For  instonoe,  in  a  purple  the  red  is 
not  missing,  but  It  appears  black,  wbenee  It  is  to  be 
inferred  that  purple  appears  as  a  very  dark  blue.  I 
would  invite  "An  Idipot"  to  make  some  farther 
observations  upon  his  anomalous  vision,  for  it  must 
be  admitted  tnat  a  colour-blind  person  is  better 
ad  apted  to  form  a  perfect  conception  of  his  defect  than 
a  normal-eyed  person,  and  can  more  readily  collect  bis 
fkcts ;  for  let  him  (the  eolour-blind)  be  the  Inquirer, 
instead  of  the  witness,  and  he  may  collect  evidenoe 
about  colonrs  In  every  possible  shape,  from  the  scien- 
tific investigations  of  the  philosopher  to  the  artless 
remarks  of  the  child.  He  need  not  go  far  for  an 
answer  to  any  question  he  may  ehoose  to  put,  however 
abstruse ;  and  as  to  common  facts,  almost  every  one  he 
meets  is  a  competent  witness  from  whom  ne  may 
gather  them. 

OmcnoR. 


KM1GRATION.-TO  "F.E.G.8." 

Sir,— I  am  gflad  to  see  "Cotton  Clerk's"  latter  In 
the  HzcBAMic  tor  this  week.  Letfmealso  appeal  to 
"  P.R.G.S."  Will  he  kindly  tell  me  It  there  U  any 
hope  lor  me  abroad,  and  where,  and  bow  7  Although  a 
clerk,  I  think  I  knowaspads.ahoe,  axe, prong,  Ac,  when 
I  see  one.  I  sm  tost  leamlBg  how  many  beaas  make 
6,  and  can  already  see  nearly  as  far  through  a  stone 
wall  as  some  people.  I  am  a  clerk  37  years  of  age, 
mortled.  with  3  children,  eldest  10,  youngest  (  (both 
bojt).  We  have  saved  a  few  pounds,  and  could  realise 
a  few  more.  For  the  last  3  years  I  have  lived  4  miles 
ftomoywork,  Ithersloreknowbowto  walk.     I  have 


had  110  poles  of  garden  allotment  and  orchard  under 
my  hand  alone  besides  my  doily  work  and  law  work , 
accounts,  Ac  of  an  evening,  insomuGh,  that  I  have 
often  seen  the  sun  rise  before  I  went  to  bed.  Pigs, 
poultry,  bees,  Ac,  bare  slso  had  my  attention.  I  know 
French  and  Laitn  thoroughly.  I  may,  therefore,  be 
said  to  know  what  work  i',  both  mental  and  physical. 
It  la  not  so  mnchlfor  my  own  as  for  the  children's  sake 
I  wish  to  go  abroad.  1  should  prefer  the  trade  o( 
"  earth  tlokiing "  to  any  other,  being  the  only  one  I 
know  well.  Will  "  F.B.G.S  "  either  pat  me  on  the 
back  or  knock  me  down  at  once  in  the  matter  of 
hope? 

Baicwat  Clxbk. 


THE   "GERM   THEORY"    AND    DEDUOTJONS 
TBEBEFROH. 

Sib.— The  ereat  interest  attached  to  the  "  Germ 
Theory  "  In  any  of  its  relations  Is  my  excuse  forasking 
your  Insertion  of  this  letter.  It  Is  an  acknowledged 
fact,  that  on  elevated  lands  of  high  altitude,  70aoft. 
to  8030ft  snd  upwards,  the  Inhabitants  enjoy  a  strik- 
ing immunity  from  may  diseases,  particularly  from 
pUkkU.  It  appears  also  to  be  the  case  that  a  sojourn 
m  such  elevated  rtgions  is  a  sure  means  of  arresting 
any  further  phthisical  development  wtiich  might  have 
had  its  origin  at  tower  levels. 

These  facts  I  have  always  thought  most  interesting, 
and  well  worth  of  investigation,  but  although  I  have 
continually  been  on  the  lookout  for  a  solution  of  them, 
I  have  never  yet  eeen  a  logical,  or  even  plausible 
reason  propounded.  A  considerable  amount  of  inves- 
tigation and  attention  to  the  subject— all  the  prta 
and  cans  duly  considered,  but  Into  which  I  need  not 
enter— has  convinced  me  very  strongly,  or  I  may  say 
entirely,  that  the  "  germ  theory  "  would  be  found  to 
account  completely  for  the  plienomena. 

Ckild  is  a  well-known  arrester  of  germ  development 
and  consequently  o<  their  physiological,  pathological, 
and  putrefactive  effects,  bnt  I  have  never  observed  It 
advanced  that  a  rarefied  atmosphere  may  be  so  also— 
although  of  course  from  quite  different  reasons — 
simply  from  the  fact  that  air  of  great  teHiiii^  vciU  nat  sut- 
pena  the  germs  mechanically  and  carry  them  about.  If  ex- 
perimental research  proves  this  bypothisis  to  be  cor- 
rect, I  think  It  may  be  logically  Inferred  that  those 
disesses  which  never  appear  amongst  the  inhabitants 
of  high  altitudes,  or  are  arrested  in  others  upon  going 
to  reside  there,  are  really  due  to,  aud  sustained  by, 
the  presence  of  onimalcular  life.  ThisisparticuUrly 
self-evident  I  think  as  regards  phthisis,  and  suggests 
the  trial  of  a  simple  means  for  arresting  and  curing 
that  dreaded  disease. 

I  propose  1 1  might  be  done  either  by  Altering  tlie  otnos- 
phere  thorotighly  before  inhalation— much  In  the  way 
some  of  Pronssor  Tyndall's  experiments  suggest — or 
otherwise,  first  heating  the  anlmaleular  olr  (to  adegree 
sttlBelent  to  destroy  the  vitality  of  the  germs,  and  con- 
sequently multiplying  their  morbid  action)  and  then 
cooling  prerlona  to  using  for  respiratory  purposes. 

Taking  for  granted  that  the  practical  correctness 
olmy  theory  is  demonstrated,  let  me  by  way  of  illus- 
tration, suppose  that  snch  a  building  as  the  Palace 
of  Sydenham,  for  instance,  were  applied  for  uUlisIng 
it,  when  hundreds,  nay,  thousands  of  Invalids  could 
live  comfortably  and  pleasantly  together  tor  some 
months,  bsing  aU  the  time  qMe  ttehJCii  from  the— to 
them— morbid  atmosphere  of  the  outer  world,  and 
that  thin  air  supply  was  treated,  prerioas  to  tntro- 
dnction  into  the  building,  in  either  of  the  ways  I  have 
suggested.  I  think  the  same  constitutional  effects 
would  be  found  to  be  produced- and  for  similar 
reasons— as  already  by  a  few  months'  resMeoce  at 
high  altitudes.  A  similar  arrangement,  and  for  a  like 
object,  might  be  carried  out  In  hospital  praetloe. 
Snch  experiments  as  would  place  the  correolness 
of  my  views  beyond  a  doubt  are  entirely  beyond  my 
power. 

This  being  so,my  object  in  bringing  the  matter  before 
your  readers  is  that,  perhaps,  in  the  event  of  tlieir 
thinking  my  Ideas  worthy  of  investigation,  some  of 
them  will  not  only  experiment  themselves,  and  put 
the  theory  to  the  test,  bnt  also.  It  may  be,  advocate 
the  matter  amongst  their  seientifle  and  medical 
friends. 

With  your  permission.  Mr.  Editor,  I  beg  to  as  k  for 
a  diseussloB  and  opinions  of  my  proposal  In  the 
oolumns  of  your  widely-known  Jonrnal. 

J M o. 


BORING  INSECTS,  Ac. 

Sib,— The  notice  on  "  Boring  Insects,"  p.  170  of  our 
EKOUsa  Mechanic  induces  me  to  forward  a  few 
lines  on  the  damage  sometimes  caused  by  insects.  I 
extracted  them  from  several  agricultural  papers. 

In  1832  the  Hessian  fiy.  Ceddotnyia  deslrvctor,  destroyed 
eom  in  the  State  of  Maine,  Vermont,  and  in  North 
America,  to  a  value  of  five  millions  of  dollars. 

In  1846  another  small  fly,  Cecidomyia  Irilici,  caused  In 
Belgium  a  loss  of  92  millions  of  francs  to  the  wheat 
harvest. 

From  1740  to  '40  nearly  all  the  meadows  in  Sweden 
were  annihilated  by  the  caterpillar  of  a  phaUsaa, 
Ckareasoravunit. 

In  178A  the  small  turnip  fly,  Baltiea  xtmanun,  it- 
vaststsd  in  Devonshire  to  the  value  of  £100,000. 

It  is  said  that  In  1784,  the  wheels  of  a  mill  on  the 
Severn  were  stopped  by  the  abundance  of  cockchafers 
in  the  water,  what  may  be  the  truth  of  that  assertion, 
in  our  times,  in  1SA6,  in  the  Department  of  Seine 
Inf  Menre,  France,  the  premium  paid  tor  the  deuruc- 
tlon  of  the  larvn  or  grub*  of  the  cockobafers  was 
IS.OOOf.,  and  the  quantity  gathered  100,000  kilog.  In 
1»!5  the  Departsscnt  of  the  Sartbe  allowed  a  premium 
of  30  centimes  for  an  hectolitre,  and  800  millions  of 
eockehafers  or  lorvis  were  eolleetad.  In  1807,  6U0 
millions  were  killed  in  Bwitierlaad. 

The  Bottryduutwefrtphut,  or  "  printer,"  committed 
from  lots  to  1827  incalculable  depredations  in  the 
forests  of  the  Hare,  in  (Germany,  and  caused  the 
stopping  of  the  mine  works,  and  nearly  the  total  ruin 
of  some  villages.  In  1783  alone,  1,80  >,000  tree*  were 
destroyed.  'There  arc  actually  more  than  £0,000  oak 
trees  attacked  by  the  seolytus  in  the  fiois  de  Vln- 
cenaes.    The  common  elm  seolytus,  Seolftiu  iettneUr 


represented,  I  think,  on  p.  170,  last  number,  is  known  la 
many  places,  destroying  the  trees  In  the  public  walks. 
For  more  particulars'.see  "  Die  Font  Insectin,"  ven  Dr. 
Ratzeburg.  3  vols.,  In  4to:  "Entomologie  Horticol<-," 
by  Alph.  Dubois,  Brussels,  1885,  l  vol..  In  Svo,  with 
fine  plates ;  "  The  Farm  loaeets,"  by  Curtis,  Ac,  Ac. 

BSBNABDUr. 


THE  EARTH  AND  ITS  FIGURE. 

6iB,— I*  discussing  any  matter  with  such  gentlemen 
as  Mr.   Beardsley,  It  is  necessair  to  adhere  to  one 
point  persistently,  and  have  It  distinctly  settled  before 
passing  on  to  another.    Arvulng  for  victory,  and  n<  ' 
with  a  sole  aim  at  ascertaining  the  truth,  suob  a  wri' 
acts  very  much  like  a  small  quantity  of  water 
talued  la  a  bladder ;  grab  It  as  lorelbly  as  you 
is  sure  to  einde  your  grasp,  and  itaimedlatolBi 
position  to  some  other  portion  of  the  reeepSSK  IBM 
can  only  be  fairly  captured  when  Itlsdrivennptlrhtly 
into  a  corner.    Mr.   Beardsley,  like  all  men  of  bis 
stamp,  never  recurs  to  a  shattered  argument,  nor. 
when  he  finds  that  an  argument  has  been  crushed  by 
a  reductio  ad  abiurdum.,  does  nc  either  try  to  rehabiHtate 
it  or  acknowledge  his  f  illure.    Thus,  with  reference 
to  the  explanation  of  the  sim's  setting  by  its  getting 
beyond  the   focal  distance  of  vision,  wnatever  that 
means,  he  declines  to  answer  the  question  as  to  how 
It  Is  that  the  sun  does  not  appear  to  decrease  In  size  08 
It,  according  to  his  crotchets,ineraases  in  distance. 

I  wish  to  ask  an  explanation  of  o  poasace  in  Mr. 
Beardsley's  lost  letter,  and  to  state  o  fact  wolch  will 
be  something  new  to  that  learned  astronomer.  I  refer 
first  to  a  vessel  homeward-bound.  In  the  approochlng 
vessel  "the  upper  masts  "  and  soils  are,  according  to 
Mr.  B.,  in  focus.  If  so,  how  oomes  the  hull  to  be  oot 
of  focus,  for  it  is  as  near  as  the.soils  (in  fact  nearer)  T 
Agalu,  how  come  the  upper  masts  and  sails  to  be 
apparently  growing  out  of  the  sea  If  the  curvature  of 
the  ocean  does  not  intercept  the  view?  Are  we  "to 
believe  our  eyes,"  and  that  the  hull  and  lower  sails 
ore  under  water  ?  Or  lastly,  are  we  to  believe  tiiot 
the  sails  have  left  the  hull  behind  ? 

The  fact  I  propose  to  state  is  relolive  totheposnga. 
"  The  sailor  Knows  by  .tbe  chart  the  relative  position 
of  one  country  or  island,  to  another. "  Now  that  la  Just 
what,  but  for  the  invention  of  a  dittortM  ohart,  con- 
structed on  the  supposition  of  the  earth  being  globu- 
Isr,  the  sailor  never  could  know  from  o  plonechort. 
Mercator's  chart  is  so  eonstmcted  that.  In  order 
to  preserve  the  relative  bearing  the  dlstonces  ore  dis- 
torted to  an  unlimited  extent,  so  that  o  new  seote  of 
measurement  bos  to  be  be  used  tor  every  dsgreo  ot 
latitude,  and  even  then  it  Is  only  on  opproxliBatlon. 
Hod  the  true  distances  of  the  plaecs  bsen  preserved 
on  the  plone  surfaoe,  the  soltor  would  hove  loand  tbe 
bearings  all  distorted  and  pointed  wide  of  the  true 
mark. 

Then,  Sir,  when  Mr.  Beardsley  hos  mode  ocquainud 
with  the  Mercator  chart  la  nnivsraal  use,  ha  will  ex- 
plain to  us  why  it  is  that  weeaaoot  draw  the  surface 
of  the  earth  on  a  plane  without  aionstronsly  distoctlne 
either  the  bearings  on  the  distances.  I  may  hove  some- 
thing further  to  soy  on  the  sahjeot,  bat  oertoinlr  aot 
before. 

[It  is  better  that  this  controversy  should  now  oeose. 
—ko.  X.H.] 

F.  H.  S. 


EITMCTS  THOU  COBEESFOJDEITCE. 


BCSHKS.  —  "BerainUB"  nyi:  — "In  reply  to 
'  Comeltord,'  p.  S07, 1  think  he  mtrtat  do  hattw  to  ia- 
gnire  at  o  paper  mill  Ip  his  nelghDoarhood,  or  to  the 
Editor  of  the  Paper  Trait  Reel*K,  97,  Newgate-street, 
London,  as  I  am  not  able  to  give  htan  the  parttoolors 
he  desires  about  price,  ke.  I  hclleve  mahee  shoald  be 
cut  and  dried,  and  poeked,  to  oi  to  prttent  the  loss 
bulk  possible." 

1.  W.  WOLFE'S  -ORIGINAL"  CONTRIBU- 
TIONS—"  Vibrator"  writes:—"!  was  rather  sur- 
prised on  looking  over  a  would-be  rival  to  find  my 
method  of  trisecting  published  in  No.  204,  p.  89  of  tbe 
English  Mechanic,  copied  and  contributed  without 
ony  ocknowledgmebtby  o  Mr.  Isaac  W.  Wolfe.  If  he 
wished  it  to  appear  in  that  paper  he  might  at  least 
have  had  the  courtesy  to  acknowledge  where  he  saw 
It,  and  aot  contribute  It  oa  the  result  ot  his  own  re- 
searches," 

INDUCTION  COIL.— ANSWER  TO  "SIGMA,"— 
"  M.  O.  Cunningham  "  wi4tas :— "  Permit  m*  to  eSer 
my  best  thanks  to  '  Sigma'  tor  rsplylng  to  my  tetter, 
p.  '207, 1  was  quite  owoie  ot  the  theory  he  propaunds, 
but  at  the  same  tine  not  quite  sotlsfiad  ooout  il«  ond 
OS  my  plan  only  invdvas  a  slightly  inereased  balk  I 
think  X  will  persevere  with  it.  Enerience  has  piovad 
that  division  of  the  eoil  by  eboalta  diees  Intenslfie* 
the  current,  and  the  reoson  is  theeretleally  explalaad 
OS  <  Sigma  ■  puU  it.  Why,  however,  it  It  be  ■•.•mplay 
covered  wire,  which  is  expensive,  and  for  more  baUtjr 
than  plain,  the  only  object  being  to  Intalate  the  layeia  ? 
Varnish,  paper,  tissoe  or  other  madlam  could  be  em- 
ployed with  neater  certainty  than  ony  silk  eovertog 
at  o  tenth  ofthe  price.  My  eoil,  nowot  iu  Ulk  loyer, 
and  working  with  four  quart  Bonaen  eleaeats,  give* 
wcU-defined  Improvement  as  eooh  layer  la  flolshed. 
and  I  think  It  will  onswer  well ;  shoald  it  not,  how- 
ever, I  will  aot  be  so  thiaskinnea  ao  to  keepmy  liaUnre 
from  those  whom  it  may  interest.'' 

TESTED  RECIPES— "A.  Bonghey"  write*:-"  A 
"  Morayshire  Man"  Is  quite  right  lu  his  remarks  about 
the  obove.  Some  time  ago  o  recipe  was  liren  In  the 
Enqlisb  Mechanic  for  '  brlllanUne.'  The  mixture 
cost  more  tbon  what  Is  sold  in  the  shops,  and  turned 
out  to  be  a  very  greasy  mixture,  with  o— certolnly 
not  a  perfume— which  would  efleiitaally  prevent  any 
one  from  using  It." 

THE  "PHANTOM"  BIOTCLE.-" Donald  W. 
Preston  "  says :— "  I  can  reooraaend  tbe  "  Phontoan  " 
velocipede  wheels  te  your  readers  as  the  best  I  hove 
ha\e  seen,  ond  as  fully  answering  their  deaeriptton  in 
tbe  advertisement.  J.  TTdeaaan's  nnwanonuble 
letter  made  me  hesitate  in  ordering  a  pair  i.  bat  noir  I 
hove  them,  and  con  say  (hot  his  deseriptloa  of  the 
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*Spld«r>  latlw  Eroli«r  Uzcbasic  1b  qalte  Inap- 
pliMble  to  tbe '  Phantom '  wheel-" 

BB&DINGS  TOOU  THB  GI.0BK8.— "  Ab Initio" 
wtMm  :— "  J.  Dyer,  p.  23t,  U  attempting  to  eorreet 
*  T.  8.  B,'  appean  to  ma  to  eoiyfoaiid  the  words  tun  aod 
tim*  with  eaeh  other.  ndUdelphia,  for  iutanee,  ha* 
tt«  tiptt  »  honr*  etrtitr  than  London,  U  being  only 
7  ajn.  Uiei«wbeB  It  It  noon  hen." 


T».Tr.PT.TTM  TO  QT7ESIE8. 


[IfML]— UUSICAL  BOX— I  moat  epologiM  to  Utrrj  Bcr- 
tnmbrtoo  wvereir  criticUinc  bit  description,  which,  how- 
erer,  I  Mid  «u  veU  repMted  u  (ar  ma  the  Inaoa  tu  learat. 
Ht  nean  that  the  tad  of  the  roller  hu  a  lange  which 
j^vm  in  the  notch  oi  right  lever.  This  maj  be  the  caae  in 
rery  eamm«  bexw  that  only  play  tro  tsnei,  anil  I  do  not 
thiak  weald  act  for  three:  and  it  it  bad,  aa  it  enabln  jou  to 
•hift  the  barrel  while  plaTiiu,  which  haa  a  bad  effect, 
or  ffrea  to  ahift  the  barrel  when  not  plajring,  which 
u  deitnaction  to  the  box.  In  load  bozea  it  ia  done  by  a 
wheel  o(  the  aame  nnmber  at  teeth  or  rather  apokea  (and 
no  rim)  a>  the  number  of  toliei  to  be  played,  which  ia  fiied 
between  the  barrel  and  the  flrat  toothed  wheel,  only  fixed 
eceeatrietll?  near  the  oataide  of  that  wheel,  and  every  time 
It  ie  carried  round  by  the  barrel  turning,  one  of  the  apolcea 
it  caofht  by  a  Ixed  itod,  and  it  held  by  it  till  the  next  apoke 
oomes  to  the  right  place  to  be  itaelf  caught  by  the  stud  at 
the  next  molntion  of  the  barrel.  On  the  boaa  of  this  appked 
wheel  ia  a'  abort  piece  of  a  acrew  or  a  camb  which  keepa 
pnehing  the  bairel  hirther  and  further  until  the  end  of  the 
camb  la  reached,  when  a  spiral  spring  pushes  the  barrel  back 
ready  for  Uie  Arst  tune  again.  The  music  is  not  stopped  by 
the  L -shaped  lever  dropping  into  the  hole  is  the  end  of  barrel, 
bat  when  it  does  drop  in,  the  enrred  arm  shown  in  the  draw- 
ing p.  IM,  on  the  mtposite  side  to  the  book,  catches  hold  of 
one  nn  of  the  fly  anS  stops  the  worka  It  is  a  fan-iy  not  a 
fly-whtel,  as  it  is  not  a  wheel  at  all.— J.  K.  P. 

r2e».T-OPnnONS  wanted.— Thanks  to  Mr.  Har- 
rison let  bis  advice  about  the  links  and  the  ecesntrie.  When 
the  lever  ia  in  the  centre  notch  the  valve  spindle  end  is  in  pre- 
cisely the  centre  of  the  link,  and  the  eccentrics  are  properly 
set,  bat  I  think  he  is  wrong  when  he  says  the  link  ought  to 
vibrate  on  the  centre  without  imparting  sny  motion  to  either 
spindle  or  valve,  for  I  have  notiwd  several  since,  and  they  all 
werk  the  valve  a  Uttla,  bat  not  anougfa  to  open  the  pwts, 
which  is  oaased  by  the  action  of  the  two  eccentiws  one 
aeaittst  the  other.  If  our  paper  is  an  InternmUoMl  Mtntwl 
AmweemeiU  &eieiy  I  am  anrpciasd  that  the  aabiect  has  aot 
been  takan  op  by  more  of  its  members.— Jonn  W.  BaDroau. 
CM40.]— eiRDBB  PArTB&NS.— In  •■  N.  L.'a°  anawer  to  my 
otterr  he  aava  that  maUBg  the  pattern  beat  would  not  do 
miiehgeod.astbemoalderwouldramitoatafsbape.  Nowsup- 
peae  the  ^ider  le  be  4Xt  long,  aeetioa  aa  per  akalcta  (Fig.  I), 
bottom  flange  Siln.  thick,  rib  Itin.  thick,  how  will  he  ram 
dowatheeMa,  andif  hecanbendit  toeuitfaia  requirements 
iaitnet  ittstasposaibis  to  make  the  patton  beat,  aad  ao  save 
time,  and  with  more  snretr,  for  what  is  to  prevoit  the  ends 
from  spiluglug  out  anin,  as  it  would  be  moolded  on  its  ride? 


moulded  with  the  bottom  downhiU.  And  again  a  foundation 
plate  33ft.  aectioo  (ng.  3)  thickness  of  side  A  B  C  S  {in.,  and 
the  top  IJia.,  msnldea  with  die  top  or  round  aide  down  hill ; 
and  laatly  one  of  a  amaller  pattern,  a  tile  plate  bearer  fbr  malt 
kiln  floors  of  the  same  sise  (Rg.  1)  section,  thicknea  at  point 
of  web  |in.,  A  at  tea  B4|^  and  thickness  of  top  flange  tan. 
and  In.  <in.  lon^  wudTne  might  bend  in  the  pattern  with  a 
bit  of  trouble  and  aooM  Wrights  to  ken>  it  there  :  but  which 
woold  be  safeat,  hia  plan  sr  to  make  the  pattern  bent  7  And 
thsi  he  llaishss  by  n^ing  that  U  is  a  qncstion  whether  one 


ounce  af  practice  is  worth  a  pound  of  thsory,  but  I  think 
from  Um  BunasK  in  which  he  writes  he  has  not  got  an  ounce 
of  theccy  with  a  proportionate  leas  part  of  practice  on  that 
sobgect.  The  above  examplae  have  aU  been  caat,  and  the 
whole  weat  straight  except  one  of  the  foundations,  and  then 
the  patten  had  to  be  made  a  little  more  round.  I  hope  this 
will  be  received,  at  sasit,  in  a  lira*  open  spirit.— Jobic  W. 
fiaoroan. 

rWS.)— POLISHUie  pivots.— The  ridges  mentioned  by 
"C.  &."  are  canssl  by  the  polisher  hsving  the  aids  that 
poHsbee  Ike  shooMsr  too  m«h  inclined  to  the  side  that 
polishes  the  pivot.  It  ought  to  be  nearly  at  right  angles. 
Pressing  too  hard  sftinst  the  shoulders  has  also  a  gnat  deal 
■todewithit.  The  pohdier  ooght  to  have  a  side  as  well  aa  a 
length  Baotion  given  to  it  now  and  then,  to  crosa  the  marks 
as  It  were.  The  bow  takes  long  strokes,  while  the  polisber 
DMvea  vssy  Uttls;  and  slwayt  contrary  to  the  dirtctioa  the 
pit^tamsi  "  Cylinder  "will  do  wea  to  attend  to  the  shove: 
and  1  may  add,  in  answer  to  his  query,  the  conical  pivot  he 
marks  B  is  aesd  only  for  good  and  b«t  work,  m  boles 
fiimfshed  with  endatones.  Qylindrical  pivots  with  the 
ehoalder  bevelled  off  are  for  more  common  work,  though  I 
hare  never  seas  bat  once  or  twist  a  Oenera  cylinder  with 


conical  points,  even  in  the  beat  work.  Cyllodrical  pivots  are 
the  easiest  to  make,  and  in  fbreien  work  a  Swiss  pivoting 
tool  and  bumi^ers  are  naed.  Ail  English  pivota  are  made 
with  a  polisher.  I  have  aeen  a  braaa  centre  used,  the  pivot 
Isvini  full  length'  on  it.  but  I  prefer  the  point  only  sup- 
ported. "J.  A.  £."  nsea  the  right  word  when  be  says 
'  cstohing  "  the  centre.  He  must  not  file  away  al  1  the  broken 
pivot,  bat  leave  the  mark  where  it  was:  he  will  flnd  it  macb 
eaiier  to  catch  the  centre  of  that  amtll  ring  than  if  he  made 
the  surface  nnifbrm.  If  he  cannot  mark  the  point  exactly  at 
once  he  moat  try  to  draw  it  afterwards  to  its  proper  place.— 
KoBonY. 

[9707.]— TWISTING  TOWBB  OP  SHAFTS.- The  relatlva 
strength  of  shafts  to  resist  torsion  is  as  the  cubes  of  their  di^ 
meters,  the  description  of  metal  being  the  same.  The  rela- 
tioe  strengths  of  lUfllsnnt  metals  are  as  follows:— 

Taking  cast  inn  =  1, 

then  wrought  „   =  MJ 

shear  steel  =  I'7K 

csst      „  =  SO ;    . 

and  a  shaft  to  be  equal  in  strength  to  a  cast-iron  one,  most 

be,  if  of  wrought  inn  —  less  in  diameter,  shear  steel   -- 
te  » 

I 
cast  steel  ~.  _ 

8  Q.  Q.  ^ 

[3714.J-BOILEJI.— "  OncinaFii,"  nay  stop  the  bum- 
min;;  noise  made  by  his  boiler  by  gstting  two  sheet  iron  plates 
to  fit  each  ash-pit.  and  having  them  drilled  with  a  quantity 
of  I''  holes  ;  the  plates  may  be  attached  by  hinges,  or  made 
to  uft  away  when  the  aahes  are  got  out ;  if  he  will  try  thia  I 
am  confident  it  will  cure  hia  noise,  having  tested  it  freouently 
inyself.  Do  not  put  too  many  holes  in  at  first,  but  adu  them 
allerwards  if  the  draught  requires  it.— J.  B.  Caoaaucr. 

[S788.]— AREA  OF  SAFETY  VALVES.— The' difiTcrence  of 
the  sieas  of  the  flat  and  ooncare  valves  nsy  he  tbnnd  as 
follows  :— 

Area  of  flat  valve  =  V   x  -7854  =  ia'56Msq.in. 

The  srea  of  the  coneave  reive  nsy  be  ftmnd  by  adding  the 
square  of  the  radius  of  the  valve  (Sin.)  to  the  square  of  the 

depth  of  concave  rsrt^_in.^  and  mnltiplying  the  result  by 

8 
Sine.    Hence  we  hare 


menslaas,  and  traverses  between  the  two  strips  of 
hard  wood,  shown  in  the  sketch  of  the  press  on  psKe- 
se.    B  iB  tbd  Bcrew,  it  is  about  201n.  long,  the  serowed 


A 


then 


-G) 


1S008I 
I!!'56e4 


X  8U1»  =  14-0081  «!•  "»• 


O'MIT,  the  difference  of  the  areu  of  the  two 
valves.— Wii.UAi«  ICooa,  Jun. 

[3717.]— COPPER  COIN.— I  beg  to  inform  8.  Smith  that 
this  iaa  eoin  of  Emmaauel  de  Bohan,  lt.)(.  of  the  Knighta 
of  Malta.  1  am  aorry  I  cannot  give  any  particalarai  should 
I  be  able  at  aome  future  time  I  aball  be  glad  to  do  ao,— D.  T. 
Battt,  8,  Fennell-atreet,  Hanchester. 

[3743]— SYPHON  PIPES.— I  think  "Caloutaa"  will  flnd 
that  the  quantity  of  water  discharged  by  a  syphon  will  be 
equal  (or  theretboats)  to  that  discharged  by  a  plain  pipe  of 
the  same  bore  and  length  as  the  syphon,  and  with  a  bead 
equal  to  the  difference  of  level  between  surface  of  water  la 
vessel  or  reservoir,  and  lowest  end  of  syphon  pipe.  This  ean 
be  found  by  any  of  the  ordinary  rulea  for  that  purpose,  and 
perhaps  the  foflowing  (I  believe  by  Hawkaley)  ii  as  good  aa 
any: — 

c  =  naj-  X  D> 

C  -  cubic  feet  per  minute  L 

L  =  length  in  feet  ■ 

h  —  height  „    M 
D  =:  diameter  of  pipe  in  feet. 
The  dimenrions  and  quantities  are  here  given  as  in  feet,  hnt 
will,  of  course,  do  just  aa  well  in  inches,  or  any  other  unit  of 
meaanrement— Q.  Q.  K. 

[8744.]— SILVER  COIN.— I  think  there  are  errors  in  the 
legends;  the  nearest  approach  to  it  ia  a  eilver  penny  of  James 
lat,  which  reada  on  obv.  "I.D.O.  K09A.  SINE.  SPINA." 
andonrev.  "IVEATVa.  VNHA.  DEVS."  If  there  is  no 
mistsks  in  J.  Nash's  description,  the  qaery  must  stand,  but 
if  otherwise,  it  had  better  be  put  right  ia  your  next.- D.  T. 
Baut.  ,     , 

tS74S.]-STEAM  PIPE  JOINTS.— I  always  use  lot.  of  sal 
ammoniac  to  every  lib.  of  borings,  with  juat  a  dash  of  sal- 
phor  to  quicken  it  in  hardening. — Airn-EaTmaM. 

[ST4«.]— TESTING  BOILER.— It  will  beof  no  use  of  Thos. 
Edwards  testing  his  boiler  without  he  can  see  the  surfhee 
and  seams  of  all  hia  plates.  If  his  boilers  are  only  single 
rivetted,  be  cannot  work  them  at  more  than  ISlb.  picanre.  I 
had  two  boilers  which  I  worked  at  l&lb.  preaanre.  I  had  ny 
boilera  teated  to  1201b.,  indicated  by  Bmrdon'a  preaanre 
gauge;  they  stood  it  better  than  they  coald  be  expeeted, 
althongh  tbey  (the  eagineera)  will  not  aDow  them  to  be 
worked  with  mere  than  ISIb.pntnire,  beiag  single  rlretted 
boilers.— Ajm-EoTFTUii. 

[8780.]— BILVKB  COIN.- "A  Beginner"  will  see  his 
coui  in  Ruding's  Appendix,  piste  N,  No.  19.  It  is  thus 
described,  p.  300:— <'Obv  ,  BALDHED  REX.  Bead  rudely 
dmm,  Rev.,  \  ETHEL.. D  HONBTA.  Double  enaa 
with  an  amnlet  in  the  centre  Bodlean  Library."  I  imagiae 
it  to  be  at-leaat  ecarm,  if  not  very  tare. — D.  T.  Battt. 

ram.}— A8CARIDES.— " A  Great  Sufferer"  should  take 
hair  a  glaaa  of  good  port  wine  (not  the  cheap  (I)  advertised 
poison)  every  morning,  faating,  for  three  mornings,  then  stop 
three  mornings,  sAer  which  repeat  the  doae.  This  will  core 
him  in  a  month,  provided  he  ia  careful  in  his  diet,  svoiding 
fruit,  and  especiaUy  cake  or  pudding  with  currants.  Proved. 
— F.  H.  ,  

[8756.]-  TURBINE  WHEEL.—"  Senex  "  teems  to  have 
asked  me  almost  the  aame  queatiou  aa  I  have  asked  him, 
which  wsa,  what  quantity  of  water  and  height  of  fall  was  ne- 
cessary to  drive  an  one-horse  wheel.  However,  as  near  aa  I 
can  get  at  it,  the  fall  would  be  20tt  through  aplpeof  tin. 
internal  diameter.  I  would  alao  aak  what  height  of  fall  or 
pressure  of  water  is  termed  high  pressore,  as  in  some  street 
mains?— A.  B. 

[8757.]-A  BOOKBINDKR'8  FLOCOH.— Knolosed 
la  a  sketch  on  the  soale  of  \  of  an  inch  to  an  inch,  A  A 
is  the  right  hand  cheek  of  the  plough,  IBin  long  by  -1} 
high,  1|  thick ;  the  left  baud  cheek  la  ol  the  same  di- 


n 


J 


part  It  litn.  In  diameter,  at  the  thoalder  of  the 
handle  part  It  Is  2in.,  a  groove  I  wide  Is  tamed  la  the 
plain  part,  which  allows  the  Dolt  D  to  pass  through, 
and  act  as  a  sort  of  garterpio,  to  eaasethe  two  cbeoks 
to  recede  from  or  approaeh  each  other ;  the  bolt  D  Is 
of  Iron  t  square,  and  bevelled  oat  to  {  square  at  the 
bottom,  so  as  to  grip  tbeknUe  T,  which  has  a  square 
hole,  bevelled, to  matoh  the  bolt.  Kls  a  not,  which 
screws  down  on  a  lozenge-shaped  pleoe  of  iron,  so  as 
to  grip  the  knife  very  tight.  C  C  are  two  guide  rods 
13in.  long, }  square,  firmly  fastened  into  tlw  cheek  A, 
the  handle  of  the  screw  It  Sin.  loog,  at  the  kalte  eats 
the  handle  ahoald  be  gradaally  taraed,  to  as  to  keep 
the  knife  to  the  work.- Ab  Initio. 

[8785.]— NAVAL  ARCHITECTURE-"  Q.  E.  J."  should 
write  to  C.  W.  Merrifield,  Esq.,  (Principal  of  the  School  of  Naval 
Architecture,)  South  Kenaington  Unssom,  who  will  give  him 
any  information  he  may  ask  for  as  to  the '  eveoing  classes. — 
R.  M. 

[^iTlWJ— POl!iONIS(i  aV  OANtllAitinliS.- 1  am  very 
sorry  td  aei  "M.  D."  ilalea  in  page  W.  V.jl,  )tl.  tbit  tbe 
efl^cta  or  CHntUuridet  are  only  l^ansienT,  ^.  They  &m  lutt 
ao ,  in  ijuull  di>aei  it  ia  an  irritdtiit  of  tbeVlidtier  •,  in  liirj^o; 
or  l:liEn»per  diiaes  it  priidiuini  aerioat  lileedm^  oftflo  retult- 
in{:  iji  rlcaMi.  U  ia  iidiiiiii;atereil  Burr^jjUUiiuily  TiaiJirr  the 
idcii  lli'il  it  ia  provomlirD  of  phyiic&l  love,  f>>f  wliicfi  parpoiw 
>t  \i  ulignlntety  useleaa,  Nu  laac  cojitdtitu  al  tiia  w»%\ 
reapdnaLlfiJLty  woulil  ever  adminLaler  it,  eXfepiin^  uOLler  and 
in  strict  EiceoriiiQcc  with  the  orders  of  a  well  i^iiuhiLed 
mtdirbt  (>rEii:tiLiuner.  I  belii;vc  any  petiua  admiiiiaVtiriilg  it 
for  mipi^tcr  purposes  ia  tiiible  t(i  a  cnmituLl  ptoscrftiboiL— £• 
DRAro.'^. 

[5773.  —OLIV  col  N'AGE. -Old  copptt  niiot  may  lir  KOt 
to  Uic  Moel^  ul'  »be  MiiLt,  Tower-MU.  Lonilao,  who  will,  no 
donbt,  take  them  at,  I  believe,  their  full  value.— E.  U. 

[8773.]— Jt-PLATE  PHOTO  CAMJBaA.-If  "Snatch 
Block "  will  tell  me  whether  he  wants  to  make  a  portable 
camera,  or  one  Ibr  the  studio,  1  will  tell  him  how  I  made 
mine.  Of  courae,  if  the  Editor,  be  agreeable,  I  could  describe 
both.    i-pUte  is  not  too  small  to  begin  with.— M  ds. 

[8774.]— LOOSE  PULLETS,  aw.— The  best  plan  wiU  be  to 
bore  the  pnlleyt  abont  lia.  larger  than  the  shaft,  and  sweat  a 
brass  bash  in  it,  or  one  eomposed  of  the  following  alloy ; — 
(Babbitt's  metal)  fin  10  psrts,  copper  1,  and  antimony  1.  I 
hare  proved  the  latter  to  be  a  very  good  wearing  metsL— 
SiAxa. 

[377^]- LOOSB  PULLEYS,  Stc.— Wm.  Corlett  should 
turn  the  abaft  end  true,  then  bore  out  the  loose  pulley,  and  let 
the  pnlley  work  on  a  hnse  bush,  bored  and  turned  to  fit  the 
two,  with  a  small  collar  and  set  pin  at  tbe  outer  end  for  fas- 
tening on  tbe  shaft ;  that  would  be  a  mnch  better  job  thau 
any  campc«ition,  and  is  a  very  general  thing  nowadays; 
cast  iron  and  cast  feren  would  then  work  together,  which  is  to 
bs  desired.— Mutual  iMrxovasfcnr. 

(3774.]— LOOSE  PULLETS,  Sk.— Whoi  worn  hi,  the  hole 
shoold  be  bored  oat  snfflcieBtly  large  enoagh  to  allow  sub- 
staaee  ft>r  the  bash,  whieh  may  be  good  gan  metal,  and  vrill 
wear  very  well ;  the  bush  should  he  pressed  in  tight,  that  it  may 
not  move  in  tbe  hole,  and  when  it  wears  out,  which  will  not 
be  Ibr  a  leng  time,  if  prmierly  oHed  it  caa  be  knoeked  oat, 
and  a  new  bnak  pat  in  witbout  doing  anything  t»  the  hole  ia 
the  pulley.— Josath. 

£«77fl.}-BOILER  SAraTY-VALVE.- "One  in  Need."  hat 
not  given  quite  enough  informatiao  to  enable  aae  to  anawer 
his  question  exactly.  Does  the  weight  of  vslre  and  lever,  as 
stated  by  him  to  be  7|Hl.,  give  the  trne  preasare  exartod  by 
them  ea  the  valve  wtoo  ia  plaee  7  I  expect  not,  and  ahould 
imagine  their  efleetire  praaaare  oa  tbe  valve  to  be  at  leaat 
Sllb.  Since  the  area  of  a  8-inch  valve  ia  7  aeaare  inches, 
tfalt  wlU  give  81b.  per  square  inch.  So  the  weight  will  have 
to  balance  only  a71b.  per  aquare  inch,  and  will  be  found 
that:— 

7  aq.  in.  X  S71b  X  S^B 

=  about  Mlb. 
20in.  -I-  8iia. 

[3776.]— CASE  FOR  FERNS  AND  MOSS.— The  beat  form 
ia  to  make  the  lega  and  nprivia  roda  which  hold  the  glass  in  one 
length,  with  a  light  rod  runatng  found  the  top,  in  the  under- 
side of  which  is  a  groove,  lliera  should  also  be  a  groove  on 
the  top  edge  of  the  box  whiek  htMt  the  aoil,  and  the  glass 
made  to  shde  on  one  side  to  tUaw  the  plants  to  be  got  at 


easily.  The  grooves  must  of  coarse  be  on  every  side  arranged 
aa  in  aketch,  and  a  aheet  of  glass  lying  on  the  top  will  com- 
plete the  case.    This  U  cheap  to  make,  looks  weU    and  thi 
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KlaMci  can  be  eaalj  removed  for  deeniog,  8tc.  A  hot  veter 
tank  in  the  botlon  heated  with  a  small  Kai  jet  nndemeftth 
will  make  a  tropical  store  on  a  Ruall  aciJe,  or  a  hot  water, 
pipe  round  the  inaide,  and  a  tmall  copper  boiler  underneath 
will  do  eT«B  better.  I  Itave  one,  and  for  two  fsara  have  (rovn 
with  anoceaa  the  nnat  tropical  planta,  orehida.  Ik.  One  jrear 
I  had  orcUda  onlj,  llie  next  I  bad  caladioma,  EnrptiaB  papj- 
nu  plant,  dwufpalau,  tree  ferlMilM.  Nov  I  bare  aquatic 
plant*  from  the  jmaiou  and  Borneo,  pitcher  planta,  Itc  It 
eofta  me  little  or  aothiiur.  as  the  plant*  always  increase  in 
value,  and  I  hare  no  difflinilt;  in  excbanginf  them.  So  far  as 
treatment  roes,  he  will  learn  more  from  the  persons  he  buys 
hi*  plants  mim  than  anv  one  else,  as  each  plant  has  peculiar 
hsbits.  The  case  should  have  a  reasonable  amount  of  ven- 
tilation, so  there  is  no  need  for  care  in  fitting  the  Klassea  and 
woodwork  doselv;  mine  is  open  iin.  at  every  comer  all  the 
wav  up,  and  we  onm  a  large  quantity  cC  gaa  in  the  room 
wiuont  the  slightest  effect  on  the  moat  delicate  planta  ;  if 
they  are  quite  dose  they  get  mouldy. — A  Dkntist. 

[S77t.}— BOILKB.— "  One  in  Need,"  should  give  the  effec- 
tive weight  of  his  lever,  and  the  weight  of  the  vslve ;  if  he  is 
unacquainted  with  any  method  of  tnding  the  same,  he  may 
get  it  as  foUowi :— Place  the  lever  at  the  folcmm  on  a  three- 
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sided  He,  and  Ai  the  short  end,  at  the  centre  of  motion,  hang 
vei^t  sufficient  to  balance  the  long  end,  thus  the  effective 
weight  i*  the  weight  required  to  balance,  and  the  weight  of 
lever,  to  which  he  must  add  weight  of  valve. — Johath. 

[STTt.]— BOILER  SAFETY  VALVES.— Accordini  to 
**  One  in  Need's  **  figures,  the  weight  required  on  end  of  lever 
would  be  mh.  lOot.,  but  I  am  aftud  the  7lb.  I4oi.  weight  of 
lever  and  valve  does  not  include  the  efftctive  weight  of  lever, 
ia  which  case  he  is  altogethef  vmng. — Udtual  Impbovx- 

MCNT. 

[S77*l]— BOnCR.— A  weight  of  S8-1841b.  placed  on  the 
cud  of  the  lever  will  give  the  required  preaaore.  This  weight 
is  not  exactly  correct,  but  it  is  ss  correct  as  can  be  calculated 
from  his  description  of  the  valve.  If  he  requires  the  exact 
weight,  he  must  give  the  weight  of  the  valve  and  lever  sepa- 
rately; if  the  lever  beof  thesams  breadth  and  thickneaa  through 
nut,.iU  effective  presanre  can  easilybe  calculated,  but  if  tapered 
h«  must  disconnect  it,  and  try  what  weight  vrUl  balance  it, 
making thepoint  in  a  line  vrith  the  centre  of  the  valve,  the 
fulcrum.— TSiohas  }.  O'CoHKon. 

[3780.]— AKEA  OF  SAFETY-VALVES.— The  area  of  the 

J  valves  for  preasure  ia  not  at 
all  affected  bv  the  diffe- 
rence of  form  shown  in  the 
two  sketches.  They  sre, 
however,  not  good  forms  of 
valve,  as  when  the  steam  is 
blowing  off  strongly  the 
current  Is  consideraljly  im- 
peded by  meeting  the  fiat 
or  concave  surface  of  the 
vslve  before  escaping. 
The  form  at  valve  ordinarily 
used  on  locomotive  engines 
is,  perhsps,  the  beat  of 
be  simple  valves,  and  ia 
somewhat  thus,  the 
or  sometimes  a  narrow  flat 


ting  being  a  very  small  mitre,  c 
;  of  bearing  snrlace.— Q.  Q.  B. 


aestini 
ring 

[378A.3-AREA  OF  SAFETY  VALVES— I  think  "  Fkt 
ana  Concave  Valves  "  will  find  on  s  little  consideration  that 
there  is  no  diffoence  between  the  two,  hecans*  if  there  seems 
to  be  more  surface  In  lbs  concave,  the  column  of  steam  is 
only  iin.  dia.  in  the  pipe'a  neck.  Did  he  ever  hear  of  the 
man  who  made  a  corrugated  pistoa  bottom,  so  as  to  work  the 
■team  on  a  greater  area  P — ^UoTDAL  iMraOTnunT. 

[S79S.}-COOKING  BY  GAS —If  the  gaa  li  not  nnder  the 
meat  inaide  the  oven,  the  meat  is  quite  as  niee  as  that  done 
before  the  flie.  We  find  the  best  way  it  to  put  a  BunacB 
burner  nnder  an  iron  plate  and  cover  thia  witn  a  large  tan 
cover,  which  is  cased  in  flannel  to  prevent  loee  of  heat,  ^e 
meat  must  he  supported  on  a  stand  in  the  eeatre  of  this,  with 
the  gravy  fln  under  it.  By  this  szrangement  the  meat  is 
coolud  ss  before  the  flre  by  hot  air,  and  the  meet  critical 
person  cannot  tell  how  it  haa  been  cooked.    Ibeiame  burners 


may  be  used  for  boiUng  vegetables,  be.,  and  plates  may  be 
warmed  by  aetting  them  on|cdg>9  round  the  oTcn,  or  (putting 
them  on  the  top.  We  have  ued  thia  plan  for  A  years  exclu- 
sively, and  as  near  as  werantell.it  coatsabout  5d.  or  Bd.  per 
week  to  cook  for  .1  peopir .^During  t  niontlis  oF  the  year  we 
have  no  fireiC<'''^B'***^"*  £'*"'"'>€  cannot  be  kept  with 


coal  at  2>a.  par  ton,  for  leas  than  is.  per  week.  At  present  we 
hare  four  cooking  burners  and  cook  for  seven  people  never  asing 
the  fire  for  any  purpose,  and  I  estimate  the  cost  for  cooking  to 
be  about  Is.  per  week ;  this,  of  course,  includes  boiling  water 
for  children's  baths,  washing  floozv,  tie. — A  Dimtist. 

[3798.]— COOKING  BY  GAS.— I  beg  to  inform  "J.  M.D." 
that  1  cooked  by  gas  for  Mveral  years  for  a  large  school 
The  flsrour  of  the  meat,  lie.,  were  not  only  preserved,  but  the 
process  waa  cleaner  and  cheaper  than  the  usual  mode. 
There  should  be  a  pipe  on  the  top  of  the  oven  for  the  escape 
of  the  carbonic  acid  gas,  Su.,  which  should  pass  into  a  chim- 
ney or  the  open  air,— J.  Dria. 

(S7M.V--P0USHIN0  STEEL— "Cylinder  "mnst  be  sura 
this  ckick  is  good  metal,  that  his  stuff  is  good,  and  that  his 
steel  was  properly  hardened  before  it  was  tempered,  and  not 
empered  too  mach.  He  must  have  ererythinx  clean,  and  not 
dust  flying  about  The  block  must  be  reflled  berote  each 
attempt,  the  least  quantity  of  red  stuff  used,  and  the  polishiag 
moved  very  little  during  the  process.  Anvtbing  more  is  difll- 
cnlt  to  describe,  »s  it  is  by  the  feel  he  will  know  when  he  haa 
rubbed  enough.  It  all  depends  on  leaving  off  at  the  right 
moment— NoBODT. 

ra7»7.}-TELBSC0PE  STAND.- If  Mr.  Turton  will  call 
at  Brunswick  House,  Tanner's-hill,  New-cross,  he  shall  see 
the  stand  and  mounting  of  my9in.  reflector.— J.  Ona. 

[87*8.}— TUBE  FOR  »iir.  REFLECTOR.— The  thickness 
of  the  sheet  iron  of  which  the  tube  of  my  telescope  is  made, 
ia  rather  over  the  SOth  of  an  inch .  The  tube  is  7(t.  Sin.  long , 
and  the  focal  length  of  the  speculum  is  fift.  din.--j.  Sin. 

[«7W.] -BRASS  COIN.-Is  a  Numherg  oonnter.  Aa 
many  of  those  legends  hsve  no  meaning,  and  some  of  the 
devices  fandful,  it  is  neil  to  impossible  to  give  further  infor- 
mation  about  them  than  what  has  been  given.  A  friend  of 
mine  laughingly  said  to  me  the  other  day, "  I  think  the  Num- 
bergs  have  been  pretty  well  worked  or  used  up  in  the 
EnoLisH  MxcBAHic."  I  quite  sgreed  with  him,  and  I  am 
pretty  sure,  Mr.  Editor,  that  when  you  see  one  again  yon  will 
be  able  to  lay  in  your"  Answers  to  Correspondents  "  what  it 
ia  without  giving  us  a  woodcut— D.  T.  Battt,  9,  Fennell- 
street,  Manchester. 

[880I.>-LEVER  ESCAPEMENT.— "Gracdius"  asks  for 
plain  instructions  to  plant  a  lever  eacapement  This  impliee 
that  all  the  pieces  are  readv  made,  and  all  he  wants  to  know 
is  how  to  plant  or  pitch  them  off  into  cooneetioo  with  one 
another.  But  aa  he  adds,  "proper  dimensions,*'  fcc.,  he 
evidently  wantato  be  shown  how  to  make  a  suit  of  ckithea  to 
fit  anvbody,  "  proper  dimension*,"  of  counc.  I  must  remind 
him  that  a  Knawledge  of  the  eacapementa  is  scquired  stodionaly 
and  with  great  applieation  by  ail  who  wiah  to  know  anything 
of  their  business.  The  subject  will  besr  no  trifting  wiui,  and 
"  OracchuB  "  must  not  think  to  get  off  less  easily.  I  could  do 
nothing  to  help  him  without  an  accurate  plan  of  what  he 
wants,  or  at  least  the  half  containing  the  escapement ;  and 
then  if  he  knowa  nothing  on  the  subject,  all  my  explanations 
will  be  double  Dutch  to  him.— Nobodi. 

[3803.]— CHANGING  COLOUK  OF  PRIMROSES.— I 
have  about  half  a  dosen  differing  in  colour  from  vellow  to  a 
very  dark  purple.  This  change  was  caused  by  being  yearly 
trausplsuted  into  richer  soil.  They  first  cone  an  orange 
colour,  then  a  light  red,  and  eventually  purple.  The  follow- 
ing recipe  will  show  "J,  D.  M."  how  to  change  other 
flowen:— The  colours  of  flowers  may  be  changed  by  certain 
additions  to  the  soil  in  which  thev  grow.  Powdered  chsrooal 
deepens  and  intensifies.  The  flowers  of  the  dsblia,  rose, 
petunia,  fcc  Carbonate  of  soda  reddens  hyacinths;  and 
saperphospbste  of  soda  alters  In  various  wsys  the  hoe  and 
bloom  of  other  plants. — W.  F.  Haigb. 

rSSlO.]— CYLINDER  FATTERN.-Let  amateur  make  his 
cylinder  model  similar  to  sketch,  the  main  feature  of  which  is 


WftU/E  CHEST 


the  vslve  box  and  thoronglifara  cores.  In  the  first  place,  put 
a  good  con  print  on  valve  'mi,  then  make  a  core  box  to  suit 
the  print,  and  inaide  this  and  from  bottom  side  screw  on  three 
pieces  of  wood  exaetiv  where  the  porU  srant  to  be,  and  let 
them  come  through  the  top,  and  by  making  the  core  box  for 
part*  long  enough  to  oome  through  the  vaNe  box  core,  it  all 
goea  in  together  and  preventa  the  moulder  having  to  put 
Btuds  in  to  cnrry  the  cores  of  the  port  By  puttiBg  a  thick 
print  on  valve  box  it  gets  a  good  bearing  sorlace  for  the  core*. 
— JoBii  W.  Bbotobd. 

[3813.;)— POROUS  CASTINOS.— This  short  query  would 
admitofa  very  long  anawer;  but  I  will  try  and  make  it  as 
plain  as  I  can.  1st  Tke  sand  ia  a  very  important  thing ;  if 
it  contain*  too  much  clay  it  is  a  great  difllcnlty  to  make 
caatings  free  from  airholea.  Clayey  sand  I*  only  fit  fbr  light 
oaatings,  where  good  impressions  are  of  value,  likewise  avoid 
everything  that  will  generate  gaa,  such  aa  coaldust  chsreosl, 
and  like  Mibstanocs.  nam  your  mould  ivgu'sr,  snd  vent  or 
pierce  it  with  innumerable  airholes;  cast  or  pour  it  with  as 
not  metal  as  veu  can  get,  not  fonetting  to  run  it  in  the 
mooldasquicx  ssitwin  ^  in.  The  suUage  must  be  kept 
back  with  s  skimmer  during  the  pouring  of  the  metal  in  the 
mould,  and  the  head  or  git  must  be  made  so  ss  it  will  be  kept 
up  or  kept  lUl  during  the  casting  operstion.- N.  L. 

[3818.]— CHEAP  GAS.— A  grot  saving  in  the  conanmp- 
tion  of  gaa  can  be  effected  by  regulating  the  preaauie  of  gaa 
on  the  GuDsn.  When  mora  gas  flows  to  the  burners  then 
they  csn  properly  combust  the  illuminating  power  of  the 

Su  is  deteriorated,  and,  of  course,  the  gas  bill  is  increased, 
ne  of  the  best  waya  to  prevent  this  waste  of  gas,  ia  to  have 
a  good  regulator  flxed  near  to  the  meter,  whicli  would  regu- 
late the  flow  of  gas  to  all  the  burners.  Another  plan  I  hare 
abe  adopted,  that  of  placing  a  disc,  with  n  amsU  hole  in  the 
centre  for  the  gaa  to  paaa  through,  in  the  elbow  or  brass 
socket  in  which  ue  burner  is  screwed.  The  whole  in  the  disc 
must  be  made  according  to  the  aize  of  flame  required  at  the 
burner.  1  have  been  able  to  save  15  to  SO  per  cent  in  the 
couumptien  of  gas  by  adopting  the  above.    With  regard  to 


filled  vrith  some  hydrocar'boa,  this  pUn  liss  been  tried  under 
two  or  three  patents  for  the  Isat  SO  years,  but  nearly  in  all  case* 
where  it  has  been  adopted,  after  a  king  trial  it  haa  been  aban- 
doned on  account  of  tae  dUBcnltie*,  and  the  abseuoe  of  the 
economy  antioipated.  A  word  respecting  gas  regulators,  and 
regulating  bomers:— The  best  regnlaton  for  flxtug  near  the 
meter  that  I  know  of  (and  I  have  tested  several)  are  those 
msdehTW.Ticea,  6S,  Bartholoifaew-cbse,  E.G.,  and  by  W. 
Sugg,  Vincent-street  Westminster ;  Sugg  hss  alao  a  good 
refuUting  burner.  Neariy  all  the  regulating  burners  offered 
to  the  public  are  worthleaa  after  they  have  oeen  in'uae  for  a 
short  time,- L.  M. 

rSSaai-AQUATIC  BOTAKY.— Stm/iodei  Jbiala.  or 
Soldier  plant  There  is  no  plant  ao  beantiful  and  iateresting 
as  this  for  the  above  purpose.  Tie  it  to  a  atone  and  sink  to 
the  bottom ;  it  will  soon  send  up  young  plants  on  loag  stems 
reaching  to  the  top  of  the  water  like  so  manv  javeaile  palm 
trees.  After  a  time  the  stems  decay  and  tae  young  plant 
float*  free,  of  a  lovely  transparent  green.  They  will  soon 
require  thinning  oat;  for  this  pnrpese  a  tankahouM  be  kept 
onlofdoon,  in  full  sunshine,  whet*  thc*e  not  wanted  should 
be  placed,  when  they  will  get  Strang  and  change  to  a  mahogany 
brown.  Retorned  to  the  aquarium  thev  will  gradnally  go 
through  all  the  intermediate  ahades  till  they  regain  their 
green  nne,  A  eonstsnt  interchange  of  tint  may  tkua  be  kept 
up.  The  plant  may  be  grown  of  any  sise,  aeocrding  to  that 
of  the  vessel,  and  incresae  abundantly.— AHATxua. 

[8824.]— GOVERNORS.- 1  can  recommend  Porter's  pstest 
governors  as  being  very  sensitive  and  powerful.  They 
revolve  very  quickly— usually  ^m  300  to  400  revolutions  per 
minute— «nd  when  properly  prraortioned  will  not  allow  a 
variatian  of  mora  than  parnapa  3  per  cant ;  ao  that  a  shaft 
running  at  60  revolutiona  per  minute  would  not  vary  more 
than  S  revolutions  per  minute.  These  govamois  ara  made  by 
the  Whitworth  Company,  in  Hsncheeter.— Q.  i^.  K. 

[<S27.}-N(TRATE  OF  SILVER  STAINS.— Tb  remove 
the  nitrate  of  ailrer  ataina,  pour  on  aolution  of  potassie  iodide. 
then  nitric  acid  twice  dilated,  and  then  wash  with  hyposul- 
phite of  soda.  I  have  foond  this  succeed  in  removing  stains 
bom  the  hands,  but  can  is  required. — Omo. 

[3829.]— SOLDERING. -Perhaps  the  tallowing  may  be  of 
use : — A  lute  for  the  joint*  uf  inn  ve**eU  may  be  composed  of 
00  part*  of  flaely  sifted  iron  filings  and  2  of  sat  ammoniao  in 
fine  powder,  well  mixed  with  1  part  of  flowan  of  sulphur. 
This  powder  is  made  into  a  paste  with  water,  and  immediately 
applied ;  in  a  few  seconds  it  becomes  hot  swells,  disengages 
smmimia  and  hydric  sulphide,  and  soon  act*  a*  hard  a*  the 
iron  itaelf.— Omo. 

nSSl]— DUMB  BELLS.-See  "  Physical  Edoeatioa.''  bj 
A  Haclaren  of  the  Oymnaainm,  Oilbrd.  Clarendon  Free* 
Series,  (*.— Ohio. 

rasSfl.]- PITCH  OF  PROPELLER.  —  The  flnt  thing 
"  T,  J.  O'C."  must  do  is  to  bore  oat  th*  eye  of  the  pnpellsr  in 
the  lathe,  and  fence  up  the  ontaids  end  of  the  eye  for  the 
nut  to  bear  properly  that  secures  the  prupdtei  on  the  shaft; 
then  take  it  out  and  lay  It  dosm  on  the  grwuid  with  that 
sidenpthatis  fsead  for  the  nut  snd  lavd  it  op  all  the  four 
ways  of  that  part  that  is  faced ;  then  put  a  eaatie  iato  th*  eye 
of  the  propeller,  and  from  the  caatn  of  thee^  drawadtcla 
with  any  radia*  on  that  part  of  th*  eye  that  is  faced  for  the 
nnt,  and  divide  that  circle  into  12  equal  parts,  and  also  divide 
the  blade  from  the  centre  ot  th*  eye  to  the  point  into  feet, 
and  draw  the  line*  acroa*  th*  blade  with  a  radius  from  the 
centra ;  then  take  a  atraight-edge  that  will  reach  from  the 
point  o(  the  blade  to  over  the  centre,  and  lay  the  edge  of  the 
atraight-edge  on  the  point  where  one  of  the  divtuoos  cuts  the 
drcaiaference  of  the  circle  and  makee  it  run  iato  the  centra, 
and  keeps  it  in  that  position  by  laying  a  block  of  iron  on  it ; 
then  plume  down  flrom  the  edge  of  the  straight-edge  with  a 
centre  plummet  to  the  division*  on  ths  blade,  and  mark  then 
with  a  centra  punch ;  then  aseasare  the  diatuce  fna  the 
edge  of  the  straight-edge  to  the  plume  point  on  th*  blade— 
preenme  that  it  i*  gin. ;  then  tarn  the  Mraight-cdge  to  the 
next  divieioa*,  still  k*ep  it  laaaiag  into  the  caotie,  and 
iikewiae  level,  and  plum*  down  with  the  plummet  again  to  the 
bUdfl^  and  mark  it  and  then  meaiura  the  diatannr  down  again 
bom  the  edge  of  the  straight-edge  to  the  plume  point— pre- 
sume it  is  SOin.  Now  the  difference  between  20in.  and  Sin. 
ia  Hin. ;  then  as  every  inch  of  the  perpendicular  distance 

fivea  l-lSth  of  the  pitch  in  feet  therefore  14ia.  would  be  a 
4ft  pitch  to  the  blade  of  the  propeller ;  and  if  the  blade  i* 
not  broad  enough  to  take  in  a  twelfth  part,  divide  the  circle 
into  24parta  and  the  blade  into  (in.,  and  every  iio.  ia  the 
perpendicular  diatance,  in  the  same  way,  wilt  give  a  twenty* 
rourth  part  of  the  pitch,  and  so  on.  Ths  most  conveiMeat  way 
to  divide  the  blade  is  to  divide  the  straigtat-edge  into  feet  or 
half-foet  aa  it  is  required,  and  square  hues  acre**  tke  edge; 
thea  max*  one  of  the  Unea  ooinieide  with  the  oeatn  of  la* 
propeller,  and  the  edge  with  one  of  the  pointa  en  the  circle, 
and  then  plume  down  fhim  the**  pointa  to  the  bUde  and 
mark  them ;  then  measure  the  diatance  down. — G.  B.  D. 

[384S.]  — BOEHM  FLUTE.  —  In  anawer  to  "Another 
FUntist  s "  inquiriea  reapeeting  the  Boehm  flute,  I  may 
state  that  the  use  of  the  rings  is  to  atop  holes  which  are 
beyond  the  reach  of  the  fingers.  On  the  old  flute  the  holes 
are  altered  from  their  true  poaition  from  the  inability  of  the 
flngera  to  reach  them ;  hence  its  notes  are  naequal  in  power, 
and  are  "out  of  tune."  The  latter  defect  is  partially  lessened 
by  sltering  the  site  of  the  holes,  but  at  ths  expense  of  adding 
to  the  former.  Boehm  overcame  thee*  diflleultiea  by  placing 
the  holea  in  their  natural  place*,  and  b^  making  them  of 
equal  proportions  throughout  (the  holes  being  made  gradually 
smaller  and  smsller  through  a  regular  progreasica  upwards), 
by  which  mesns  he  obtained  uniformity  of  ncce  and  tune,  ana 

Sreat  increase  of  power  in  the  whole  scale  of  the  iastrument, 
ut  these  advantages  were  met  by  a  great  drawback,  for  he 
found  it  necessarv  to  alter  the  fingering  of  many  notes;  and 
thia  involved  to' those  who  already  knew  the  oM  flute  the 
unlearning  of  one  system  of  fingenag  and  the  learning  of  a 
new.  From  this  cauae  manjr,  seeing  the  snperiority  of  the 
Boehm  flute,  became  diaaatiafied  with  their  old  flutes ;  bat 
finding  the  difllculties  of  tbe  new  flngerinff  teo  much  for  their 

fflUenoe,  gave  up  flata-pUyiag  entirely.  Borne  few  years  ago 
r.  ClinUm,  the  eetebnted  fiautist  invented  a  flute  called  the 
"  equisonsnt  flute, "  which  not  only  had  all  the  advantages  of 
the  Boehm  flute,  but  retained  the  old  flogering.  and  with 
increased  beauty  and  brillaney  of  tone  to  the  Instrument 
itaelf.  The  writer  of  this  has  hsd  practical  experience  of  all 
these  flutes,  and  much  prafen  his  "  eqolsonant ''  to  any  other. 
What  I  have  said  about  latea  will  equally  apply  to  B  clarionet*. 
It  would  take  too  much  apao*  to  daacnbe  flute  machinery 
thoroughly.— H.  T.  Lxrrwics. 

[If  Mr.  Lefttrich  deeirea  to  treat  the  fattject  more  fully, 
space  is  at  hia  disposal.— Bo.  E.  M.] 

[S8««.]— NICKEL. -Tbe  following  extract  msy  periiaps  be 
of  intemt  to  "Another  Flaati»t'r_"Miekel  (Ni  »«7),« 


] 


Digitized  by 


oogle 


Jtjnb78,»1870.1 


TBN6LISH  MEOHAHIO  AND  HIB^OB  OF  SOIENOfi;. 


261 


BMtel  Of  a  creyuh-wliiu  colour,  htilu  reiimi hhuic  luaijueuc 
propertin.  whicii  it  InM  oa  being  heated  to  660°.  It  it 
SoetUe  tnd-auKuble.  A  BsTiriui  coin  h»  liecn  itruek  in 
thi*  meUl,  tni  ika  imprearion  of  the  die  ia  aaid  to  be  very 
p«tfeet.  The  >p.  ft.  of  nickel  rariea  from  8  27  to  840  when 
hwd,  »iul  after  being  hvnmercd,  from  869  to  0-0.  it  haa  a 
hi^  melting  point,  and  ii  bat  little  acted  on  by  dilate  acida. 
Mnlire  nickel  ia  found  is  the  £ngebin;e  in  icaall  quantiiiea. 
Xnpferaiekal,  or  copper  nickel  is  >n  araeniuret,  and  ia  alio 
tolcnbly  nbandaat.  The  aiekel  of  commerce  ia  obtnioed 
eUetr  from  kapfemickel,  niekeUfarooa  pyritea,  and  from  the 
■pieas  obtained  aa  a  aecondanr  product  in  the  treatment  of  the 
wekeliftooaa  area  of  cobalt,  it  there  hai  been  a  great  demund 
for  nickel  in  the  manufacture  of  German  ailrer,  aome  im- 
nroTtd  melhoda  of  obtaining  the  mecal  hare  been  introduced. 
They  are,  hoverer,  kept  aecret;  but  Mr.  Phillipa,  iu  hia 
Hannalor  llineralogT  laggetta  the  following  at  the  procesa 
likely  to  be  followed:—"  The  roasted  ore  or  tpiest.  after  being 
dissolved  either  in  sulphuric  or  hydrochloric  acid,  to  which 
eitbor  nitric  acid  ar  nitrate  o(  aoda  has  bun  added  to  penxi- 
diae  the  metala,  ia  placed  in  Urge  veiseli,in  which  the  insolu- 
ble matters  are  allowed  to  aubaide.  The  dear  lifuor,  after  it 
has  eooled,  and  the  oopper  and  lead  which  hase  been  pre- 
cisitat^  by  sulphuretted  hydrogen,  msy  be  decanted  off  and 
tnnled  by  carbonate  of  lime  in  the  form  of  common  chalk, 
b«  which  the  iron  and  traces  of  cobalt  will  be  preeipiuted, 
whUat  the  greater  portioa  of  the  eobnlt  and  the  whole  of  the 
nickel  will  remain  in  aolutian.  After  the  oiide  of  iron  thas 
ptMipiUied  hu  subsided,  and  the  liquor  has  been  again 
mhoned  off,  the  cobalt  may  be  thrown  down  by  satnnUng 
tte  solotion  with  cUorioe  gsa,  by  the  sddition  of  bypo- 
cUorite  of  lime,  and  then  adding:  carbonate  of  lime.  The 
Ussor  syphoned  fmn  this  solntion  contains  the  whole  of  the 
uekel,  which  may  now  be  predpiuted  by  ebullition  with 
hydnte  of  lime,  and  dried  ud  reduced  in  the  usual  manner 
—Habbt  a.  NawToif . 

nssO.l—THEailOHETEB.— "Thermo"  had  better  place 
hi*  tbamaBeter  against  a  piece  of  ice,  which  will  have  the 
effect  of  causing  tha  marcnry  to  recede  towards  the  bnlbj 
bat  if  the  bulb  5  not  broken  much,  it  will  soon  settle  of  itself. 
— Buipsa  Fautus. 

■B85L>-HABNES8  .—"Equestrian  "  will  And  the  best  way 
to  aleaa  his  hsmsas  is  to  well  wash  it  in  warm  eoap  and 
water,  (soepsods  wnold  be  better),  dry  it  thonmghly,  and 
ihes  mh  neafsbot  oil  on  it;  let  it  stand  till  next  day,  and 
if  it  absorbs  the  oil  readily,  (Its  it  another  ooat.  Thia  treat- 
ment is  saitable  for  any  kua  of  harness  or  leather :  but  if  the 
bridle  is  a  black  one,  he  will  Hod  a  great  preserrati'C  in 
Bsnis')  bameaa  composition.— SniFxi  Pakatus. 

rS86S.}-IIRAS8   INSrEUMBNTS.- They  flU   the  tubes 

with  netted  resm,  snd  twist  them  about  when  cold  with 

apparently  as  mnch  ease  as  they  woald  use  in  bending  a  picee 

or  cord.    No  doubt  a  sharn  look  out  is  kept  for  pnckers,  which 

they  hammer  in  directly  tney  appear  on  the  inside  of  a  bend 

of  conne  with  a  smsU  round-faced  hsmmer.     Copper  tubes 

■UT  be  fiUed  with  lead,  bat  it  is  dangerous  with  Inrass  ones, 

an,tog*t  the  lead  attt,aiKood  heat  most  be  used,  which 

makes  brass  brittle,  and  Tory  likely  to  girc  way  with  the 

weight  of  the  lead.    I  saw  Diatin  s  faOory  once,  and  waa 

qnite  struck  with  the  tube  bending,  which  I  had  supposed 

such  a  delicate  operation.    1  believe  it  is  very  difficult  to  get 

braises  out  of  tuoes,  and  that  they  have  a  sort  of  jointed 

metal  mould  to  put  inside  a  bell  which  has  a  bent  tube  to  it, 

and  which  has  reeeivedaay  iiiioTy.— J.  TL  P. 

P8$S}-BRASS  INSTSailKNT!).— The  bends  of  brass 
instroments  are  made  by  first  filling  them  with  lead,  and  then 
bending  them ;  after  that  the  lead  is  melted  out.  The  reason 
they  require  flUingwith  lead  is  k>  keep  them  from  bulging 
oat  at  the  sidee.  The  lead  would,  however,  be  inadmissible 
in  the  case  of  sine  tabes,  as  they  would  melt  when  the  lead 
was  nm  out  I  am  told  resin  wouM  do  instead,  but  this  I 
have  not  tried.  I  should  advise  "Clutha"  to  try  it,  and 
report  progress.— Suru  Pasatus. 

[38«0.>-COPPEK  COIN.— Is  of  Catherine  II.,  Empress  of 
Bussis;  no  value. — BaaivAnDiH. 

CSMS.}— PASTILLBS.  —  Take  8drm.  of  cascarilla  bark, 
4drm.  of  gum  benzoin,  Sdrm.  of  siyrax,  2drm.  of  olibanum, 
6oz.  of  charcoal,  l^drm.  of  nitric,  and  a  snfltcient Quantity  of 
mucilage  of  traf^acanth.  Powder  the  subetancea  and  form  into 
a  thick  paste  with  the  mucilage,  and  divide  into  small  cones ; 
dry  them  until  quite  hard  ins  slow  oven. — Uiichehaha. 

[3863)— PASTIU.es.— "W.  R.  C."  asks  for  seme  recipes 
for  fumigatinR  paatilles ;  I  send  the  following,  copied  from  a 
book  wuch  1  believe  can  be  relied  on,  but  not  proven  on 
^  aeconntof  thedifflcnityof  o'ltatningone  or  more  of  the  com- 
ponents :— Pastiks  i  la  rose  Essence  of  roses  1  psrt,  nitre  9 
psrts,  gum  IS,  tears  of  olibsnum  12,  tears  of  siorax  12, 
powder  of  raeea  16,  chare  lal  80 ;  powder  the  solids  very  Ane, 
and  make  a  paste  with  gam  tm^acanth,  2  parts  dissolved  in 
rasewaler  St.— Pastilles  a  la-Vanille :  Gum  gaib&num  25  parts, 
tears  of  oHbannm  36,  tears  of  storax  25,  nitre  25,  cloves  35, 
vanilla  86,  charcoal  US — make  pute  aa  above.— Orange 
Flower  Pastillea:  Neroli  1  part,  niire  (,  galibanum  13,  tears 
ofolibanam  12,  tear*  of  storax  11,  pare  orange  powder  13, 
charcoal  70^  lednce  to  Una  powder,  and  make  paste  with  gum 
tragacaath  I,  dissolved  in  orange-flower  water  15,  and  rose 
water  17  parte.—  Laatly,  but  hardly  fit  for  a  tick  room, 
Bsplosive  Pastilles :  Make  a  hole  at  base  of  pastille  and  ail 
with  ganpowder.  I  am  afraid  the  queer  names  of  these 
tagiaat  nsin*  will  almost  frighten  the  querist ;  but  I  believe 
all  except  tears  of  storax  and  neroli  can  be  bought  in  penny* 
wwrths  at  the  druggist's  -,  if  one  shop  does  not  keep  them,  try 
another.  They  say  that  tears  of  storax  have  not  been  in 
the  English  market  for  vears,  bat  1  believe  the  liquid  storax 
win  answer  the  porpose.  By  the  word  "tears"  is  meant 
the  dtopa  of  reain  in  that  shape,  bat  of  coarse  the  lumps  will 
do  as  Weil.  Orange  and  rose  powder  I  take  to  mean  pow- 
dered orange  snd  rose  flowers.  Mcroli  IS  the  essential  oil  of 
orange  lowen.  I  will  now  give  a  simpler  wsy  for  fami- 
S'f  "<•  bnt  which  hss  this  objection,  that  everybody  does 
not  Uke  the  perfume.  Dip  brown  paper  till  quite  sosksd  in 
a  st^png  solntion  of  nitre ;  then,  when  perfectly  dry,  rub  over 
It  a  varnish  mads  by  diasolving  eiilier  or  both  gum  oli- 
banna  (frankiscease),  and  gum  benzoin  this  soon  dries  and 
is  ready  for  ose ;  thia  last  I  have  done  myself,  and  suc- 
ceeded in  getting  a  strong  famigant.  -H   W.  BisBor. 

taWl.J-THSOITLE  VALVE.-I  send  for  "Grocer's" 
benem  a  full  size  drawing  above  of  one  I  put  to  an  engine  of 
4^  cylinder.  The  same  ihing  reduced  to  ^  gus  barrel  which 
measures  ssy  ■}  inside  and  the  CAstiiig  bsred  to  l"  would  do 
for  a  1  h.p.  engine.  The  kiwer  section  of  pipe  is  screwed  and 
brazed  into  wruugbtlronOtiago  and  faced  otf  in  Hits  lathe 
being  a  sliort  length  altogether.  Iho  upper  flaiii^e  cant  iron 
'ttpped  for  barrel,  which  is  acreu-ed,  in  wilU  while  leail.  The 
Intermediate  piefqis,like  a  pulley  wtlh  lur)(e  tiolu  tbrougli, 
and  Very  deep  gro   ,fc.  with  a  piece  biucL-  in  tLc  pailcrn  at  ouc 
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aide  to  be  bored  out  to  make  stufiag  box.  and  a  smsU  boss 
opposite  side  to  prevent  spindle  hole  coming  through,  all 
bolted  together  with  S  botta.  These  are  prevented  from 
turning  by  three  flats  filed  on  edge  of  moulding  on  easting  as 
shown  on  plan.  Fig.  3.  The  valve  ia  cast  with  two  tails  for 
centering  in  the  lathe,  and  a  ftniahing  cut  taken  with  the 
alide  rest  to  exact  diameter  of  valve  case.     See  Fig.  4.    To 

f;etitoutin  case  of  wanting  repair,  slack  nuts  \  turn,  and 
eta  little  ateam  on,  then  take  out  bolta,  and  all  comes  ssonder. 
You  need  not  cut  off  the  tails  from  valve  if  they  are  not 
long  enough  to  gain  when  valve  ia  full  open,  which  it  would 
be  by  moi'ng  S(jo.-J.  K.  P. 

[3866  J— LATHE  AND  ITS  USES.— For  the  information 
of  G.  yiackbnrn,  the  universal  cntter  spindle  of  which  he 
speaks  works  or  rotates  in  two  internal  hardened  steel  cones, 
the  two  ends  of  the  spindle  being  external.  The  square  bar 
which  fits  into  the  receptacle  ofslido  rest  of  a  G-in.  centre 
lathe  Holtiapffera  stanusrd  is  0  1-lth  square  and  4t  long. 
Perhaps  I  might  add  that  I  have  arranged  and  now  make  a 
far  aupenor  inatrument  for  simplicit'-,  effectiveness,  snd 
durability  than  the  one  represented  in  \  ol.  V.,  p.  30),  Pig. 
366,  and  do  hope  before  long  to  give  the  Eholish  Mechamc 
a  representation  and  description  of  it.— Edwih  BAKxa. 

[38«7,]-LATHE  DIVIDING  PLATE.— If  "  E."  requires  a 
ready  reckoner  to  assist  in  working  the  above,  1  shall  be 
happv  to  make  him  a  present  of  one  for  that  purpose,  if  be 
will  let  me  know  his  address.— Eswui  Bakii,  13  and  14, 
Honnt-street,  Grosvenor-square,  W. 

[»887.]-LATUE  DIVIDING  PLATE —If  yon  look  at 
p.  13  of  present  volume,  you  will  see  a  connting  index  figured 
and  described  in  connection  with  the  wheel  cutting  engine. 
It  is  not  very  troublesome  to  fit  up,  and  need  not  be  self 
acting.— J,  K.  P. 

[S8(i8.]-VirATERPROOnNG  CLOTH.— Make  a  solution 
of  India  rubber  in  naphtbu,  and  apply  it  to  the  cloth ;  thia  is 
the  article  used  for  wa terprouf  coals ;  add  a  little  linseed  oil 
to  it  If  this  is  not  luitHble  to  "  A.  S.  A."  I  can  send  a  few 
ether  recipes. — SxMPxa  I'aeatus. 

[S88».]-.WEIGIir  OF  WATEa.  -The  reply  to"  Coantry- 
msn*s"qaer7  is  very  simple.  By  a  rule  in  hydrostatics,  any 
body  immersed  in  water  is  pressed  by  the  weight  of  a  colamn 
of  water  the  height  of  a  perpendicular  drawn  from  the  centre 
of  gravity  of  the  body  to  the  surfsce  of  the  liquid,  and  in 
brwdth  equal  to  the  cross  section  of  the  body.  A  mie  to 
calcuUte  the  pressure  on  the  bucket  may  be  stated  thus  ;  for 
every  71.  of  depth  allow  Sib.  pressure  per  square  inch. — 
A  BonoHST. 

J )8«9.]— WEIGHT  OF  WATER.— It  U  said  thatany  heavy 
y  301b.  in  weight,  taken  to  the  top  of  a  mountain  3  miles 
high,  loses  but  tos.  in  weight ;  therefore  the  difference  in 
weight  of  a  bucket  of  water  al  the  top  and  bottom  of  a  well 
90rt.  deep,  must  be  indeed  slight  The  apparent  difference 
is,  I  think,  due  to  the  weight  of  the  rope  when  the  backet  is 
St  the  bottom. — Haxxy  G.  Nkwton. 

[3873.]— BOOKBINDEEIS'  GLUE.— Bookbinders  use  the 
same  glue  as  carpenters  and  joiners,  but  break  np  the  cakes 
into  small  pieces,  and  soak  them  in  water  lor  8  or  10  hours, 
then  thoroughly  melt  them  in  an  iron  or  earthenware  pot 
before  using  in'  the  glue  pot ;  some  add  treacle  when  usinz  it 
for  cloth  work ;  aumn  add  paste.  There  is  a  work  called 
"  BiOliopet(ia,"  Ithink  it  Is  by  Aroott  1  do  not  know  the 
publisher,  but  if  "  Aristotle  "  will  insert  his  queries  iu  "  our  " 
Mkoianic,  they  aill  receive  prompt  attention  from— An 
Initio. 

[iS?!.]- CONSTELLATION.— The  group  "Aristotle" 
sketched  is  the  Pleiades,  «•  he  will  at  once  perceive  on  a 


cloeer  look  at  the  group  on  page  63  of  "  TR-A-S.'*"  map*. 
He  wsuts  a  sketch  of  the  Pleiades ;  I  refer  him  to  his  own  on 
page  SJ8  of  present  vol.— H.  W.  BisHor. 

[3876.J-TOOL  FOR  TURNING  PIVOTS.— The  Utest 
tool  for  turning  pivots  is  the  French  tnmbeneh.  with  8  centres 
and  a  aauU  slide  rest  They  are  from  10s.  6d.  each  sad  up- 
wards.— S.  TAJiXHHiao,  Leeds. 

[3878.}— DAILY  TEN  O'CLOCK  TIME  SIGNAL.— Yes ; 
all  wiree  from  Imin.  to  10  o'clock  to  1  min.  after  10  are  in  con- 
nection with  Qreentrich  clock,  when  all  working  is  suspended 
forthat  time. — A  Txuokafb  CLxax. 

[8879.]— OINGEK  BEER.  — White    augar  lolb.,   lemon 

"         r  »._ 

add 


Juice  9os.,  honey  (lb.,  braised  ginger  lloz.,  water  dgat 
Boil  the  ginger  in  ligsl.  of  water  fornalf  an  hour,  then  add 
the  sugar,  juice,  and  honey,  with  the  remainder  of  the  water, 
and  strain  through  a  clotli.  When  cold  add  the  white  of  one 
egg  and  ios.  of  essence  of  lemon  \  after  standing  4  days  bottle. 
-^Extracted.)— MiiVHXBABA. 

[3897.1-NAPOLEON,— I  beg  to  inform  "  H.  B.",  p.  381, 
that  his  coin  of  the  French  Kepublie,  1848,  is  not  worth  much 
more  than  its  weight  in  gold.  If  it  is,  as  I  suppose,  a  30 
franc  piece,  its  intrinsic  value  is  16s.  lOid.  ia  our  money. — 
HxaaY  W.  HEMnKT,  M.N.S.,  fcc.,  iu. 

[3900.]  —  ASPHALTE  FOB  ROOFING,  ttc.  — I  would 
advise  "  Dublin  Printer  "  to  try  the  following ;  he  will  find 
it  useful  in  stopping  many  a  crock  besides  those  in  his  roof  :— 
Take  2  parts  by  weight  of  common  pitch  a'ith  1  psrt  of  gutla 
percha,  melt  together  in  an  iron  pot ;  it  forms  a  homegeneou* 
fluid  much  more  manageable  than  gutta  percha  alone.  Now 
to  repair  his  gutters,  carefully  dean  out  of  the  cracks  all 
earthir  matters,  slightly  warm  the  edges  with  a  plumber'a 
soldering  iron,  then  pour  the  cement  in  a  fluid  state  upon  ^e 
cracks  while  hot,  finishing  np  by  going  over  the  cement  with 
a  moderately  hot  iron,  so  as  to  make  a  good  connection  and  a 
smoo'h  joint  The  above  will  repair  zinc,  lead,  or  iron 
gutters,  and  is  a  good  cement  for  aquariums. — Patibrck 
AND  FsnaavxaAKCK. 

[.WOTJ-UNIVERSITT  EXAMINATIONS.-London,  1871. 
Special  subjects .'—Tst  B.A.,  Latin,  Tacitns,  "Annals," 
BookL;  Virgil,  ■■  Aneid,"  Books  VIL  and  VUL  English. 
History  of  English  Litersture  during  I7th  Century ;  Bacon, 
"  Essavs ;"  Shakespeare,  "  Julius  Ciesar ;  "  Dryden,  "  Annus 
Mirabilis ;  "  and  "  Absalon  and  Achttophel ;  "  French,  English, 
pr St  and  preaebt.  If  "  Xanthos  "  will  write  to  me,  I  will 
give  him  any  information  he  may  require  upon  this  subject. 

[1908.]— OLD  COPPER  COIN.— In  answer  to  Mr.  Nash, 
p.  -i39,  the  inscription  on  his  com  is  FAVdTINA  AVGVSTA 
(Faustina  Empress).  I  cannot  aay  without  seeing  the  coin 
whether  it  waa  struck  by  Uie  elder  Faustina,  wife  uf  Antoni- 
nus Pius,  horn  AD.  106,  died  A.D.  141,  or  by  the  younger 
Fanatiua,  wife  of  Marcus  Anrelius,  died  a.d.  175.  The  bronze 
ciiini  uf  uoili  are  common,  and  worth  very  little. — He.nxy  W. 
Ux.vnEi,  M.N.S.,  &e. 


OniJfESE  VACCINATION.— It  may  be  news  to 
some  that  the  Chinese  comm&nced  to  praotlse  rae- 
oiu.itlon  for  the  small-pjx  at  Cantoa  forty  rears 
ago.  There  are  now  public  racclnators  at  I'ekln 
with  regular  days  and  hour*  for  scarifying  tufaata 
brousht  to  tbeiu,  Just  as  In  London.  Wbsu  their 
supply  of  Taccine  lymph  falls  short,  it  Is  renewed 
trutn  the  English  mUsionsry  b»pitaL 
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lOTES  ASD  QTJEEIES. 

t3910.}-CONlCit  WINDUtO  DBUMS.  -  WiU  some 
trothet  resdw  kindly  five  Mme  i»»rlioal»i»  rMpecting  the 
coMtraction  tnd  worVinj  of  coiiic»l  or  sjiinl  ornmi,  u 
applied  «t  colUenes  for  dnviag  co«l»,  «i>d  itat*  what  condi- 
tiom  ar«  to  be  oburvedin  order  to  eonuc  tha  Mfe  w«rk- 
ing?— W.  M.,  Janr. 

r;wil.]-GALVAjnc  CELL.— I  bwe  » ItJmie  cdl,  •«»- 
posed  of  a  »Uck  of  wh«t  I  nppOM  to  be  ortw  (it  i>  bkqk, 
about  6in.  Ioii(,  and  lis.  iqiuN)  in  a  poroni  nlindcr  «nr- 
lounded  by  a  line  cylinder  about  Sin.  in  diameter,  all  m  a 
elujit  Yexel.  Will  any  of  yoar  readen  kindly  inform  me  vkat 
finaid  or  aolation  I  ibaald  UM  to  excite  it ;  alio  the  nine  of 
.  the  cmbinktion,  and  wkether  it  ie  bMt  ad^ited  for  atreailth 
«r  conetancj  (— Buiut. 

ra919  }-llEV0LVW6  HUMS  TOE  8H0P  WIKDOWS. 
~1  <  i>h  to  conitnut »  revobrin;  frame  to  iboir  picturea  in 
a  shop  window,  and  find  tha  ordinair  meat-jack  (Inmiy  ;  it 
revolves  too  rapidly  at  time^  and  requirea  nndiat  <>P  dining 
the  day  ;  I  ehooM  like  alno  t«  woid  ike  return  nwion.  Can 
any  of  your  canaapondenta  h«lf  ntet— Fitm^b. 

[39130-TO  A.  8TBINe£a.— U  Ha  «•  L.  Bttinger  writea 
6n  velocipede  eonitmctien ;  wiU  h«  kiatty,  hr  ny  own  and 
the  information  of  otheri.  inaert  a  rian  wKh  tke  details  a(  Me 
three-wheeler  he  spcake  of  steered  like  a  boat  i  will  he  also 
say  where  I  can  purchase  an  "English"  Teloopoder— Con- 
stant SuBscmiBEn. 

[39H 1— WOOD  ENGKAVING.  —  I  ihonld  feel  greatly 
ohhfod  if  any  brother  subscriber  can  tell  ^e  where  to  obtain 
the  beat  hooK  of  initraction  in  the  above  art,  and  the  price  ? 
— K.  T.  Z. 

tS915.]-KAIL  BAGS.— I  have  a  large  qnantity  of  nail 
bags  which  are  worn  out,  for  what  purpose  will  they  serve  ; 
will  they  do  for  making  paper,  or  must  I  consign  them  to  the 
mhbiah  heap?— W.  Cattill. 

[3916.] -PAINTING  BOILEK.— How  can  I  mix  a  good 
green  paint  to  paint  the  boiler  a<  an  engine  eo  as  the  heat 
may  not  eifect  it  ? — A.  W. 

[3917.}— ICE  CHEST.  —  ICB8.—Perhapa  some  of  my 
fellow  aubscribere  will  tell  me  tke  beat  plan  for  making  an 
ice  cheat  (a  few  aketehca  woold  be  a  preat  assistance) ;  also  a 
few  initmctions  for  maWng  iceef- Beibhtok  Sub. 

[8918— ENAMEL.- Cam  any  of  my  numerous  brother 
readers  inform  me  how  to  make  white  English  glaas,  or  the 
tin  enamel ,  aa  made  in  France,  that  given  a  few  weeks  back 
was  not  white  or  good :  alao  where  1  could  obtain  a  bruah  for 
painting  figurea  and  lettera  on  clock  and  timpiece  dials?— 
AjaxToua  IifQufmxB. 

[3019.D-GALVANIC  BAND.— TO  "SUFFOLK  AMA- 
TEUll."-!  have  very  carefully  made  a  galvanic  band  after 
the  plan  of  "  Suffolk  Amateur,"  p.  1 1 ,  laat  vol .,  I  have  tested 
it  with  a  small  galvanometer,  but  cannot  get  the  shghtest 
current  from  it  I  have  made  it  as  follows :— A  strip  of  copper 
and  one  of  line,  18in.  long,  lin.  broad,  and  1-S2th  in.  thick, 
arc  united  at  the  ends  by  small  copper  rivets,  I  have  lapped 
over  theae  rivets  with  thread,  and  varnished  over  the  thread 
with  shellac  in  alchohol,  the  ends  are  left  bare  liin.,  the 
copper  and  sine  are  lapped'  spirally  ronnd  with  a  piece  of 
cotton  list  lin.  broad,  and  covered  in  a  bag  of  oil  skin  ;  I 
tried  all  atrtiurtlia  of  Tincgar,  but  to  no  purpose.  Would 
"  Suffolk  ABaleor"  kindly  aay  where  I  have  failed?— W.  A. 
[399  i.}-MBASUMNG  LIVE  STOCK.— WiU  some  of  your 
learned  correspondents  inform  me  If  their  is  a  book|pnblished 
on  meaanring  live  stock,  say  an  ox  ;  or  give  a  rule,  through 
the  medium  of  our  Uiohahic,  to  meaiore  a  liriag  foor- 
loeted  animal  eo  as  ts  find  its  weight?— A  CoonTBTlua. 

[3921.]— BRASS  COIN.— I  have  a  braas  coin  the  ai»  of  a 
penny,  on  the  obverse  the  boat  of  a  man,  on  the  revene  a 
female  in  chariot  drawn  by  foar  elephanta  with  LIE  over 
them,  there  is  an  inscription  ronnd  the  bust,  but  the  only 
letters  I  can  make  out  are  ALT— PAIANC.  I  ahoald  like  lo 
know  of  what  coin  it  is,  and  of  what  value  f- Ton  C.  HoiLo- 

WiT. 

[3999.}— REUOVTNO  FAIHT.— Although  aome  anarera 
have  appeared  in  reply  to  intniriea  for  a  good  alkali  or  auch 
method  for  reooving  paint,  still  not  one  effeetnal  mode  has 
been  teggeated.  If  any  brother  reader  eoold  advice  a  ready 
and  effectual  method  of  softening  the  old  paint  on  dorrs,  he., 
when  it  becomea  thick  and  hard,  so  as  to  remove  it  speedily 
<wiihoat  the  use  of  diareoal  fire),  and  enable  the  (^erator  to 
dean  off  gsouUinga  with  credit,  it  woold  be  a  vary  useful  en- 
lightanaient?- tuicai  PAisrax. 

P9SS.]  —  eBOMBTRICAL  DRAWING.  —  A  method  of 
drawing  the  ellipses  that  repreaent  circles— N.B.— When  the 
dimensions  are  not  reduced  to  geometrical  proportion ;  if  one 
can  also  recommend  a  good  cheap  work  on  the  above? — Cau. 

J.  H.  COTTHESaON. 

[39S4}— SILENT  PANS,— Can  any  of  our  readera  tell  no 
the  diameter  of  the  blade  of  one  of  Measrs.  C  Behiele 
and  Co 'a  60in.  Eicelaior  silent  fans,  patented  1883?— On* 
Who  Wajits  to  Know. 

[3935.]  —  POSITION  OF  MAGNETIC  POLK  —  Can 
any  of  our  readers  inform  me  whether,  aa  the  de- 
clination of  a  needle  is  the  angle  made  bv  the  nagnelic  and 
geographical  meridians  of  any  place,  and  the  magnetic  meri- 
dian paaaes  through  the  magnetic  poles,  when  the  declination 
alters  docs  Ou  position  oftne  magnet  pole  chaage  with  it  ? — 
VisvtTon. 

[3924.}— FOBCINQ  WATER.— An  engine  forooa  water 
through  a  9in.  pipe,  perpendienlar,  to  a  height  of  SOfi.,  will  it 
require  the  same  power  to  force  it  to  the  same  height  through 
a  9in.  pipe,  but  auch  hekht  being  180ft  away,  wiina  gradual 
ascent  oT  irt.  in  6ft.?— B.  S.  M.  O.  B. 

(SW7.]— WINDOW  PAINTING— I  shall  be  very  grateful 
to  any  of  your  readers  who  will  tell  me  of  a  rich  traaapuent 

I lermanent  crimson ;  also  a  pure  bright  yellow?  Crimson 
ake  is  such  a  vamiahing  colanr  it  will  not  Dear  oontsnued  ex- 
posure to  daylight,  the  odonra  are  to  be  used  with  oil  and 
VHrnish  for  gfass  painting.  Amongat  all  the  varied  and 
valuable  information  contamed  in  your  journal,  I  have  never 
noticed  any  on  tha  old  net  of  window  painting,  I  do  not 
ncan  the  modern  proceta  of  staining,  I  nave  been  a  painter 
of  dissolving  views  for  yean,  bat  I  ahoald  be  most  thankful 
if  you  coulifaaaist  me  in  the  former  matter.— Sablx. 

[3928]-RE-MANUFACTURINO  INDIA  RUBBER.— Will 
some  reader  kindly  tall  lae  if  India  rnkker  of  first-elasa 
quality,  in  sheets  of  (in.  thick  and  under,  could  be  re-mana- 
I  nclured,  and  what  it  would  be  worth  per  pound  ?— J.  T. 

[«»»9.)— BHIGRATION.— lahonldbe  pleaaed  to  get  all 
the  information  I  could  respecUng  New  Zealand  and  "Xwmt- 


nia,  u  placea  suitable  to  make  a  home  in,  particularly  as  to 
peculiarities  of  climate,  soil,  productions,  reptiles,  insects, 
fcc,  if  any  iasects  to  give  much  aanoyuce  like  the  moaqui- 
toea  or  gallinippera  of  the  Southero  States,  U.S.,  which 
I  have  suffered  considwaUy  from.  I  reckon.  I  do  not  wish  to 
go  where  it  is  very  hot.  but  a  little  milder  winter  than  our 
own,  with  iU  cold  doll  weather  and  piercing  easterly  winds. 
Perhaps  our  kind  friaod  "  F.R.G.S."   would   oblige.— Tas- 

XAHIA. 

[S930.]-rWINE8,Jllia.  PICKLES  AND  PRESERVES.- 
Can  anyaf  laot  niidars  inform  me  if  there  is  any  practical 
work  osi  ««kinf  viua,  and  also  a  book  on  manufacturing 
jams  aad  pioklaa.  I  have  one,  but  it  ia  of  little  use  for  a  new 
beginner.— Pkamcw  Bbovk. 

[89S1.)-I«DU  KDBBBR  SOLUTION.  -  WiU  auT  of 
your  obliging  corrt^oadenU,  "Sigma,"  for  uiatenca,tell  me 
of  what  the  India  rubber  solution  for  mending  waterproof 
clothing  is  eoapoaad,  and  the  proportions  of  each  material. 
Also  whether  there  ia  any  solvent  tor  silk,  whioh  on  evapora- 
tion leaves  tke  thraaa  without  decompoiitiDa?- Alecia 
Biowmiio.  

[3932.}— BICTOLE  BUBBK  TIERS.— I  intend  fitting 
an  India  robber  tier  to  the  drivini  wheel  of  my  bicycle,  could 
any  brother  aubaoriber  kindly  assist  me  in  the  fixing  ?  I  do 
not  want  to  remove  the  iron  tier :  ahaaU  alao  like  a  practical 
opinion  of  the  merits  of  the  lubber  tiera,  kact  ahape.  depth, 
be.?— C.  Mobtiheb. 

rS93S.]— HYPOPHOSPHITE  OF  HON  AND  QUININE- 
Will  any  brother  reader  kindly  inform  me  of  the  medicinal 
properties,  doses,  and  cost  of  the  above  preparation  of  iron 
and  quinine  ? — May. 

ra934.]-OBGAN  ACCORDION  STAND.— Will  any  fellow 
subscriber  furnish  me  with  a  diagram  for  the  construction  of 
the  above,  so  that  it  may  be  played  with  both  hands— the 
feet,  by  means  of  a  pedal,  giving  necesaary  action  to  the 

bellows  ?— SlQliATAD. 

[3936.}— DISSOLVING  SHEEP'S  HORNS.— Could  any 
of  your  numerous  readen  inform  me  how,  or  in  what  way,  I 
comd  dissolve  sheep's  homa  to  make  them  into  glue,  size, 
&c,  or  for  any  maaafaeturin(  purpoaea  ?— TxBi  Old  Sub- 

aCBIBBB. 

[8»3«.}-FA8T  COLOUR  JKOi  SHEEPSKINS.— Will 
one  of  your  readen  kindly  ioforra  me  how  to  dye  the  wool  of 
abeepakina  (fast   aokrar)  without  iujory   to   the   pelu?— 

w  c  s 

[3987.]  —  CHEMICAL  QUERY.  —  JOOgrma  of  liquid 
nitrous  oxide  are  gradually  warmed  to  a  temperature  of 
0°  C,  the  barometer  ataodiag  at  TCOmm.  What  volume  wHl 
the  gaa  ooeopy  ?  Will  E.  fi.  Davis,  "  Urban,"  or  some  other 
friend  kindly  answer  the  above,  and  alao  abow  the  way  in 
which  the  answer  ia  got?— Zeta. 

[3938]— AMERICAN  CLOTH  BAG.- Having  to  n«e  in 
the  course  of  my  business  a  large  light  tight  bag,  made  of 
American  clotli  (being  light  and  cheap)  I  find  it  answer  when 
the  weather  is  warm,  but  when  cold  the  enamel  chips  or 
peels  off,  and  is  soon  oseleaa,  will  any  reader  tell  me  how  I 
can  prevent  this?— FtTiBBOBO. 

[3939.]— ELECTROTYPING.— Will  any  one  pleaae  inform 
me  how  to  take  electrotype  impressions  in  brass  or  in  any 
other  inexpensive  metal  harder  than  copper? — Hxbbebt. 

[39tO.]-THREE- WHEELED  TELOCE.— I  am  making  a 
three-wheeled  veloce  for  two  to  ride,  and  to  drive  off  the 
front  wheel  aa  in  bicyclea,  and  of  hind  axle  with  levers.  1 
am  at  a  loss  to  know  how  to  make  the  hind  wheels  loose  on 
the  axle  in  turning  a  comer,  aa  I  am  afraid  if  both  fast  on 
one  axle  it  would  be  very  bad  to  torn.  Will  any  reader  give 
an  opinion  an  the  following  method,  or  snggest  a  better  one  ? 
a  if  the  back  end  of  the  nave,  t  is  the  axle,  a  aection  of,  c  is 


tprejeetion  on  that  axle,  <<  ia  a  projection  on  the  end  of  the 
nuTc,  so  that  the  pn^ection  on  the  axle  will  drive  the  wheel 
by  it  OB  going  round  a  corner.  I  thmk  d  on  the  outside 
wheel  would  leave  c  on  the  axle  piing  at  the  speed  of  the  in- 
side wheet  It  ia  on  the  pnndple  of  a  lathe  driver.— 
T.  T.  M. 

[S94I.}— MARKING  INK.— Can  any  one  tell  me  how  heat 
to  use  printers'  type  and  press  with  marking  ink,  for  marking 
Unen,  clothes,  be.  Mydifficnltyis  how  to  get  the  marking 
ink  on  the  type  neither  too  much  nor  too  little.— Daisy. 

£  IMS.}— MAKING  BUTIER.- Will  "Scorpio,"  or  some 
er  reader  be  good  enougli  to  explain  more  faUy  the  method 
on  p.  913.  Docs  it  not  involve  the  digging  of  a  pit,  then 
filling  and  then  re-digging?  Has  any  condition  of  ground  to 
be  attended  to.  What  materials  are  the  sacks  made  of!— 
Ohio. 

[S94S.3-BEE8.— I  have  a  hive  of  comb  in  which  a  awarm 
died  laat  winter.  Can  any  of  yonr  readers  tell  aie  is  1  may 
salely  hive  a  ooming  swarm  into  it  this  lufnmer,  I  may  men- 
tion the  hive  is  a  common  atraw  one  with  a  wooden  box 
under  it  quite  full  of  comb,  and  ia  S  yeara  old.  I  fael  doubt- 
ful in  consequence  of  the  comb  being  apparently  dirty ;  it 
appcaia  on  the  outaide  quite  black,  though  I  aee  no  aopear- 
ance  of  mould.  Would  it  do  to  remove  any  of  the  comb  to 
make  room  for  the  new  awarm,  as  it  ia  quite  full.  Some 
hints  on  the  general  management  of  bees  by  a  practical  bee 
keeper  might  prove  interesting  to  many  of  your  readers,  as 
they  would  to  me  — S.  W. 

[3944.] -ARITHMETICAL  QUESTION.-WiU  Mr.  J. 
Sharp,  who  answered  query  No.  a710,  p.  213,  kindly  show 
how  It  can  be  proved  that  a  circle  ia  equal  to  a  parallelogram 
whose  length  is  equal  te  half  the  circumference,  and  breadth 
eqnal  to  half  the  diameter.  If  he  can  prove  it  by  geometry, 
wiU  he  kindly  do  so?-T.  J.  O.  C. 

[3946.}-P«INT  KOR  BOATS.— Would  anr  reader  inform 
me  how  to  mix  a  bronie  or  copper-coloutcd  paint  for  the 
bottom  of  a  amall  model  boat  ?— A  MoosL  Boat  MABsm. 


[;i946.]-SVaUP  OF  HYPOfHOiPHlTE.— Ifany  medieul 
correspondent  wUl  iaform  me  of  the  medical  uses  and  cost 
of  syrup  of  hypophoophlte  of  iron  and  quinina,  together 
with  the  doae  for  ailments  in  which  it  is  beneficial,  I  ihall 
feel  greatly  obliged  ?— G.  Thice. 

[.TOt7]-llEMKLTlNG  HARD  WHITE  PAIKT.— 
Hovr  shall  I  remelt  bard  white  pelat,  sbellad  off.  eota- 
PKoaedprobBbly  of  white  lead  balled  oU.  aadlitbaree. — 

[3948.1- INDIA-RUBBER  TyRBB.— If  eome  eor- 
reaponaent,  wbo  haa  had  experience  with  india-rnbber 
tires,  on  reloclpede  wbeels,  woold  anawer  a  few 
queatlons  reapectlng'  them,  they  would  oblige  a  nuia- 
ber  of  readers  who  are  lotereeted  In  velocipedes 
Where  they  can  be  obtaloed,  and  price?  Tke  beet 
war  of  fastening  them  og,  and  ehonld  ther  be  used 
with  iron  tires?  How  lon^they  laatf  Howaretbey 
astened  on  the  "  Phantom"  wheels?— a.   K. 

[8949.]— OUTANA.- Where  is  situated  the  Republic  oT 
Guyana?    A  few  particulars  will  ofaUge. — Johk  D. 

[39.yi.]— GOMUTUB  FIBRE.— I  find  in  a  Dublin  paper 
that  the  bristlea  imported  for  the  purnose  of  making  brooma 
for  sweeping  the 'streets,  come  from  toe  Arenga  or  Oemuto 
palm.    Is  this  not  an  error  ? — GoxuTO. 

[S951.]-BAMBUO  NUTS.— I  wish  to  know  what  kind 
of  nuts  are  the"  Bamboo  nuts,"  I  find  mcntiancd  in  the  cir- 
cular of  Messrs.  Mandy,  Uorley  and  Co.,  last  number  of  our 
Mechanic,  and  what  is  the  use  of  those  luits?— CaaBOBS 

[3962.J-LOAM  PANS:— Baviag  same  of  these  to.^*e 
occasionally,  and  much  annoyed  with  them  veining  iaaide, 
I  shall  feel  obliged  if  aay  of  ear  brother  readers,  having 
pnctieal  experience  ia  numldiag  tha  mas,  will  infoia  me 
the  cause  and  remedy.— iNQOiaaa. 

[S953.]— COIL— As  I  am  aftaid  I  have  aanoyed  Mr.  A.  K. 
Tncker  more  than  I  ought,  perhaps  "  Bicna'  would  kindly 
answer  me  one  or  two  queriea.  I  quite  lerget  lo  state  tacmctly 
that  I  intended  making  my  coil  is  fonr  saetioaa  What  wnU 
be  the  best  way  to  connect  itbaiB  at  the  disea.  I  can  alauist 
fancy  from  "  Sigma's"noteintlhe  lastnaBbeslaftbeMxcaANic 
that  these  is  a  possibility  of  doiag  without  so  isttch  gntta 
percha  paper,  as  I  see  reooamaaded  by  ereryona  I  only  hope 
be  may  ahow  me  how  to  begiB,  I'll  be  a  willing  pupil  I  hare 
taken  Mr.  Tucker's  advice,  and  iataad  patting  Sib.  Nft  38 
win  iaatead  of  «lb ;  will "  Siou  "  alao  se/  if  I  eboald  cot 
the  new  double  mereary  bnak  instead  of  Mr.  Ladd's  sprbg 
break.  I  aiay  atate  here  that  my  old  ooil  had  a  eare  )  in- 
stead of  iln.,  as  pot  in  my  note.  (This  is  in  MCereaeeto 
Mr.  £.  Tucker'srqily  to  my  lastqeaiT.  wkiohl  have  te  thank 
him  for.)— D.  FOBBaa. 

r»9M.l  —  8CRKW  AND  WHEEL  CUTTING 
LATHK.— Woold"J.  K.  P."  or  aay  of  year  aamerous  cor- 
respondents kindly  give  me  their  opinioB  oa  the  Wlswing  :— 
I  am  going'to  have  »*^.  hack-gaared  aaU-acting  aoiev  and 
wbael-eatSng  lathe  made  expresalT  for  nu,  and  1  want  it  to 
bo  as  near  to  perfection  aa  possible  witboot  being  tM  coat- 
plicated.  1.  WooU  a  8ft  6tB.  bed  4ia.  aoeoas  bs  tha  aise 
(pleaae  give  all  the  other  dimeaiieu)  !  I  ahould  like  it  that 
length.  Z  What  atis  and  rate  tboald  the  sersir  be  which 
goes  inside  the  bed?  it  Miu<  te  inside.  &.  What  tiM  ahould 
the  mandrel  be,  and  what  length ;  ia  a  t  thread  the  tiski 
eiie  to  be  as  strong  aa  aeceasatyl  4.  What  aise  and  namwr 
of  teeih  abouhl  the  back  gear  wheels  and  piniona  her  6. 
The  slide  rest  mnst>aTa  self-aetinc  surfacing  motion,  what 
length  should  the  bottom  slide  be,  what  length  the  top  one, 
anilwhat  is  the  best  form  of  tool  holder  for  the  slide  rest  f  6. 
What  is  the  bcatwheel-cattincapparatastodtinthcshde  rssi 
to  cut  wheela  up  to  Slia.  la  diameter  f  The  moat  approved 
plan,  I  believe,  for  dividing  the  head  is  a  tangent  wheel  fixed 
to  the  mandrel,  and  the  acf  ew  which  (ocaa  it  to  have  a  ba^ 
and  dial:  or  ia  the  rows  of  holes  the  best  after  all.— P.  J. 
Hasluck. 

[3956.]— SCALE  PARAFFIN.— Canaay  of  yoar  readers 
inform  me  how  many  tons  ot  scale  paraffin  are  produced  in 
Scotland  in  one  yeu  ?— 8.  P. 

mta.]  -CHEMICAL.— WiU  Mr.  6.  E.  DasU  be  so  kind 
as  to  show  bow  I  could  calcuUte  tke  weight  in  giamraas  of  I 
litre  of  methyl  gas  at  20°&  and  760mia.  pressura  ■,  and  alio 
how  to  prepare  acetic  acid  from  the  foUowtng  ;  C,ttsl,  afl, 
CaO,  HsSOe,  KjCrO*  Na,CO,f-R.  Tb»»bt. 

[««67.}-POWEB8  OF   NUMBERS.— WiU  Mr.  Bifgl,  or 
aome  other  contributor  to  our  valuable  paper,  be  kind  enoogi 
to  inform  me  how  numben  an  raiaed  to  their  3-6lh  and  to 
their  I-7th  powers.    Taks  No.  10  for  iaataaoa,  to  the  8-«lli 
power  =  89S9.  howiaHdoae7— SeaaaVT. 

[S958]— NAMES  OF  PARTS  OF  BKIL0W3— Woulil 
any  maker  of  Beverte's  beUows  and  heartha,  be  kind  ensBf  k 
to  give  me  the  names,  separately,  of  aU  parts  of  belloirfcsMli 
aa  it  used  in  a  ship  building  yard  ?  — E.  Fowwa. 

[1919  }-THE  "  EDlNBUBaH"  VELOCIPEDB^Wi  uy 
brother  suhseribv  give  the  address  of  tha  maker  rf  Iks 
"Edinburgh"  velocii»de?—C.  T. 

re»«0.}— THE  BLOOD.— I  beg  to  aak  through  yoar  vilu- 
able  journal,  if  some  kind  reader  would  give  ms  a  reape 
(cheap)  for  purifying  the  blood?— J.  G.  Jackson. 

[S961.]-BI8ULPHIDB  OF  CARBON  PBISM.-WiU  say 
brother  reader  stale  what  cement  wUl  reaist  theaetieaot 
htiulphids  of  carbon?  I  have  made  a  prism,  but  tkobisoJ- 
phide  dissolves  aU  the  cemenU  I  have  tned  f— K .  a  UtaaaY. 
[3982]— WHITE  LEAD.— I  booght  pome  atnl  tor  "white 
lead  genuine,"  bnt  find  it  has  alfdried  up.  hke  old  p«ty. 
although  at  first  it  looked  like  ordinary  white  lead.  •«* '»»' 
been  kept  covered  up  in  water ;  how  is  this?— H. 

[3963.}-OAK,  WALNUT,  AND  MAHOGANY  STAINS. 
—Would  aome  reader  supply  sac  with  reeipse  lor  asskiag 
«k,  walnut,  and  auhogany  ataiasf— SBasBLA. 

r3964.]-CA8T  IRON  FOE  TUENING.-I  Bhonld  be 
much  oMIged  to  "  J.  K.  P."  U  he  would  glre  me  a 
few  hints  about  preparing  oaat  lioa  for  taToliu  aad 
nilDK,  whether  by  ehlpFdng  or  plcUing;  It  If  the 
former,  I  should  like  to  know  the  ah^ie  of  ohtael  and 
mode  of  using.  If  ptokUne  be  the  better  way.  I  •'»"• 
to  know  the  strength  of  aeld,  and  time  of  daruloo  ol 
using  it.  I  Bhonld  also  bo  maeh  obliged  bj  adTloe  as 
to  rchroaalni:  a  medaL  It  is  one  of  a  ease  of  Napoleon 
medals,  and  the  eolour  baa  bean  taken  oR  by  my  at- 
tempting a  oaat  in  wax  for  eleetrytyplag,  learing  It  a 
dull  leaden  colonr.  I  sboold  like  to  know  ho  w  to  gtl 
a  cast  from  it  for  eleetretyplng,  as  wax  sticks  to  the 
metal  and  breaks.  Plaeter  of  Paris  makes  a  pretty 
(rood  one,  bat  1  do  not  know  how  tp  make  It  coBOncl 
Tag,  aa  the  ploBbago  will  BOtadhete.- Fabcb. 
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{8066.1— OBGANS.— win  the  "  HarmoiUoiu  BlMk- 
nnittu"  •*  ^Ldeot,"  or  any  <rf  yoor  OTyonitMi  body  of 
oontTlDiiton  StItc  me  wme  laformattonDn  the  follow 
iog  raWeet :— Wlien  my  oiyan  wu  bnllt  aoma 
yew*  since,  fimd<  belag  mther  low,  about  six  er  aeven 
oi  the  bottom  beys  lA  tbe  swell  were  left  mtnat  any 
pipes.  A  ftw  months  ijgo  1  oonralted  a  flrst-elass 
ocvaa  boildar  on  the-sntgeotof  havtur  pipes  sttashed 
Ha  examined  It,  and  informed  me  that  the  swell  box 
bad  lost  been  made  to  encase  what  pipes  there  Is  in, 
«nd  no  more  ;  and  that  U  I  wanted  pipes  attaohini; 
tb«r  would  taars  to  be  placed  mtnit  the  case,— a  piece 
-  of  bnainsas  my  n»UtM  pride  ohjeeCa  to .  Will  aoy 
brother  reader  (or  sister  either]  %""  me  their  kind 
Mfgeitlon  ?— Tins  Habmomiods  Cottok  Spihhsr. 

{3Ma.]-T/lBLK8WITHOtTT  ORCIUALS.-I  am  o( 
opieieo  that  (or  oertatn  practical  and  common  pur- 
poses all  tid>le*  which  oaa  admit  of  fl^ores— wlthoat 
minnle  decimals — would  be  a  boe«  to  numbers  of 
w«rklne  mechanics  and  others  not  having  the  power 
of  malcloc'  calculations ;  and  I  know  of  no  metlium 
eoraal  to  ue  Bmousb  Uiohamio  to  start  the  system, 
will  any  brother  reader  kindly  arrange  a  table— frae 
from  declmais— itlTtng^  the  quantities  of  water,  in 
pouada,  ooaces,  and  parts  of  ounces  (of  coarse  avoir- 
dupois), required  to  condense  a  oubic  foot  of  atean,  so 
as  to  prodnee  a  practieal  working  vscnum,  tbe  staam 
to  biereaae  (trim  oommon  atmospnerlc  pressure  to  lib. 
porsqiwrs  inch,  op  to  l(Mb.,  or  upwards,  with  siae  of 
condenser  ?— K.W. 

niM7.]— HAeNEtIG  NEBDLB.— Will  any  of  your 
aaosoribers  answer  me  this  juestion :— Supposing  I 
have  two  maipietle  needles  centered,  one  strongly 
magnatised  and  theother  onlr  talatly  so,  from  whlen 
ought  I  to  get  greatest  deflection,  plaoing  each  in  soo- 
eeaslen  In  the  same  coil  f — Oip-a 

niMS.}— KILK.— WtU  one  of  your  correspondents 
obllgemswith  a  desoriptioaofagtwd  kiln  for  burning 
Ume,  and  state  the  proportion  of  cod  used  to  lime 
burnt,  also  the  qoaatlty  burned  per  day  7  A  sketch 
would  be  useful.  Is  thsie  any  good  praetical  book  on 
the  subject  7-1..  M. 

[3«a9.}— COPPBR  BOtLBB^Caa  any  of  my  brother 
luwleis  kindly  interm  me  of  the  most  eOIcleBt  design 
of  copper  boiler  to  drlrs  an  Iron  boat  M  inches  long 
by  H  Inches  beam,  the  engines  of  wliieh  ara  two  cylin- 
ders, cash  1|  Inch  bora  and  1|  Inch  stroke ;  and  what 
would  be  the  best  fbrm  of  apparatus  and  fuel  for  firing 
same.    The  boat  it  8  inches  osep  7— O.  G. 

[W70.]-rOOD  FOR  COWS.— Will  any  reader  tell 
m*  how  to  slesm  food  for  cows ;  to  do  fiity  bushels  at 
coca.  Would  it  be  cheaper  to  have  an  iron  tank  or 
brick  and  cement  tank?— KJO. 

C3»7I.]-DISFLACB10:NT  or  SHIP8.-WiU  any 
of    our  correspondents  be  so  kind  as  to  'give  me  a 

E roper  way  to  find  the  displacement  of  a  sbtp  ?  I 
ave  not  given  any  dimensions,  bat  thoio  that  can 
do  it,  can  uke  a  length,  breadth,  and  depth  for  them- 
selves. I  know  that  It  Is  a  difficult  problem,  but 
surely  there  is  one  amongst  our  talented  brothers 
that  can  aatfst  me.— O.  B.  O. 


USEFDI  kM  SCTBimFIG  VOTES. 


HACKIfBT  SCIBUTIFIC  A880  CIATIO».-Mr. 
H.  W.  Emon,  the  Hon.  See.  of  this  Institution  has  sent 
us  a  report  of  its  tUIrd  annual  meeting  just  held,  from 
which  we  gather  that  tiie  institution  is  flourishing. 
The  number  of  members  was  aotoaily  twice  as  great 
as  at  the  eommeneement;  the  papers,  in.,  read  hod 
bean  more  interesUng  and  numerous  than  on  sny  pre- 
vioas  oooBslon,  and  toe  library,  wkich  bad  only  been 
eommenoed  this  year,  already  oomprisei  many  valu- 
sl>le  works.  The  conversaslone,  held  at  the  eom- 
meneement of  the  sessioa,  was  attended  ihy  a  much 
larger  number  than  wasexpaatad.  It  was  announced 
that  during  the  summer  months  excursions  would  be 
organised  to  places  of  saieBtific  interest,  also  to  the 
various  public  masenms. 

A  TiKV  PKarECTrLB.— Captain  Ericsson  an- 
nounces, in  a  communication  to  tbe  American  Army  txd 
Ilktf  JounMl,  that  be  has  perfected  a  systtm  of  sub- 
marine attack  by  which  he  can  destnv  the  largeet 
ironclads  ever  bailt.   Tbe  resistance  of  the  water  u  so 

SMt  that  exploalvia  prqjaotlles  have  always  proved 
lures  hitherto  when  designed  to  strike  beiow  the 
water-line.  Captain  Ericsson  Is  confident  that  he  has 
devised  a  pniJectUs  which  will  overcome  the  dlfllcnlty 
caused  by  this  resistance.  It  is  an  elongated  shell, 
charged  with  3001b,  of  dynamite,  and  sbotnnmalMa. 
gun,  at  such  an  elevatioB  as  to  enter  the  water  near  the 
hostile  vessel,  and  strike  the  hull  anywhere  below  the 
walar-Una.  It  la  fitted  with  a  percussion  cap,  which 
«x^odet  <iP<»  rary  slight  impaet  agsiast  the  hall,  so 
that  the  vdoolty  oi  the  shell  when  it  reaches  its  dssti- 
■atkm  need  not  bj  high.  The  gun  is  carried  on  a 
nrttt  snaooied  boat,  prataeted  by  a  turret.  Captain 
Encsion  Intends  to  make  a  formal  ofter  to  test  this  in- 
vention. He  is  ready  to  fit  out,  at  his  own  cost  and 
risk,  a  fast  serew  vessel,  with  two  iSln.  guns  of  the 
kind  desaHbad,  it  somebody  else  will  furnish  the  irou- 
eloJt  to  he  experimented  upoD.  In  the  politest  terms 
be  does  thU  eoantry  the  honour  to  single  out  the  new 
i  mJ  ndad  Davaatation  as  one  of  the  most 
splendid  veotiatna  of  an  asssonred  war-vessel  which 
can  be  produced,  and  ohsllenges  her  to  came  out  and 
encounter  bis  torpedo. 

BRADAWLS —It  is  stated,  remarks  the  ScimMe 
Xtntw,  that  there  ara  hat  three  bradawl  makers  in 
Iioodos,  and  a  bradawl  seems  to  offer  such  a  small 
ilein  lor  improvement  that  a  patent  would  appear 
to  be  scarcely  worth  applying  for;  yet  this  is  not 
the  ease.  An  impravemeat  hag  been  invented,  which 
consists  in  maUDg-  tbe  busk  in  two  pieces,  one 
•eeured  tn  the  handle,  and  having  thereon  a  tapped 
or  DtherwiBa  formed  upper  part,  made  to  lit  In  aud 
eorrespond  with  the  second  piece,  snob  second 
piece  being  a  tapped  or  otherwise  formed  cap, 
furulshsd  with  an  internal  projecting  collar  or 
ahenlder,  both  pteees  being  conatracted  to  receive 


the  blade  of  the  bradawl  in  such  a  manner  that, 
when  the  blade  is  inserted  in  the  busk,  the  nostle 
or  screwed  cap  mar  be  passed  over  such  blade,  and 
may,  when  screwed  up  or  home  on  the  busk,  abut 
against  a  eorresiMnaing  proiJectlon-ooUar  on  t^e 
blade  of  the  bradawl  furmoi  for  the  pnrpose,  and 
made  to  St  In  such  a  nozsle  or  cap. 

WAHUINO  CARKIAOES.— A  new  method  of 
warming  first-class  carriers  in  express  trains  has 
been  adopted  in  Bavaria.  A  special  van  is  attached 
to  the  train,  and  contains  a  powerful  "  calorifere," 
and  the  heated  air  Is  conveyed  to  all  the  carriages 
of  the  train  by  means  of  India-rubber  tabes,  'rhe 
experiment  with  first-class  carrlajres  is  reported 
upon  so  favourably  that  the  autborlties  hare  deter- 
mined to  apply  it  to  all  tbe  osrriages  on  the 
Bavarian  lines,  and  It  is  expected  thatlt  will  soon 
be  adopted  on  all  the  German  railways. 

METHOD  FOR  EBNDBRLNG  WOOD  DIFFI- 
CULTLY COMBUSTIBLK,  AND  FOIt  PRRSK8V- 
ING  IT  WHEN  UNDERGKOUND— Dr.  Rsinsch  re- 
commends the  foUowiog:— The  wood,  which  must  not 
be  planed,  is  placed  for  2*  hours  in  a  Uquld  composed 
of  1  part  of  concentrated  silicate  of  polassa  and  3  of 
pura  water.  Alter  having  been  removed  from  this 
liquid,  and  dried  for  several  days,  the  wood  is  again 
soaked  in  this  liquid,  and,  after  having  bean  again 
dried,  painted  over  with  a  mixture  of  1  part  of  cement 
and  4  parts  of  the  liquid  above  alluded  to.  After  the 
first  coat  of  this  oaiut  la  dry,  the  painting  Is  repeated 
twice.  Of  the  psjnt-mlxtura  alluded  to,  large  quan- 
tities should  not  be  made  up  at  once,  because  it  rapidly 
becomes  very  dry  and  bard.  Wood  thus  treated  is 
rendered  uninflammable,  and  does  not  decay  under- 
ground. 

SOME  HINTS  ABOUT  8CREWS.-Whete  screws 
are  driven  into  softwood  and  subjected  to  coniider- 
able  strain,  they  are  very  likely  to  work  loose:  and  It 
is  often  difflcult  to  make  them  hold.  In  such  cases, 
says  the  Canadian  Sui^ffer,  we  have  always  found  the 
use  of  glue  profitable.  Prepare  the  glue  thick ;  im- 
merse a  stick  about  half  the  size  of  the  serew  and  put 
it  into  the  bole ;  then  immerse  the  screw,  and  drive  it 
home  as  quickly  as  possible.  When  then  ta  aa  artiele 
of  fnrnitnre  to  be  hastily  repaired,  and  no  glue  is  to 
he  had  handily,  insert  the  stick,  fiU  the  rest  of  the 
cavity  with  pulverised  resin,  then  heat  the  serew  salB- 
clent  to  melt  the  resin  as  it  is  driven  In.  Choirs, 
tables,  lounges,  &o.,  are  contlaaally  getting  out  of 
order  In  every  boosa ;  and  the  proper  time  to  prepare 
them  Is  when  flrat  noticed.  If  neglected  the  matter 
grows  still  worse,  and  finally  results  in  laying  by  the 
article  of  fnmitura  as  worthless.  Where  screws  are 
driven  into  wood  tor  temporary  purposes  they  can  be 
removed  much  easier  by  dipping  tham  in  oU  before 
inserting.  When  buying  screws  notice  what  yon  ara 
getting;  for  there  are  poor  as  well  as  good  kinds. 
See  that  the  beads  are  sound  and  well  cut ;  that  there 
are  no  flaws  in  tbe  body  or  thread  part,  and  that 
they  have  gimlet  points.  A  screw  of  good  myce  will 
drive  Into  oak  as  easy  as  others  Into  pine,  and  will  en- 
dura  having  tsrioe  the  f *rce  brought  against  It. 

CHANGES  IN  FI3HES.-In  the  Amertean  Nittu- 
ratitt,  Charles  C.  Abbott,  Jf.D.,  gives  some  acoount 
of  the  changes  In  the  fishes  of  New  iertey  within  a 
few  yean.  A  slight  local  disturbance  quite  alters  the 
fauna.  Thus  in  1W7  a  small,  neTcr-laiiing  brook, 
emptying  into  the  Atsnmplnk,  was  popniatedby  chubs, 
dace,  and  minnows.  In  July  a  heavy,  sudden  fall  of 
rain  caused  a  rise  of  water*  but  did  not  alter  the  brook 
enough  to  attract  the  attention  of  those  who  lived  near 
it.  After  the  subsidence  ef  tbe  water  not  one  of  these 
fish  could  be  found  there,  while  their  place  was 
Ukeu  by  roach,  mullets,  and  red-fins,  which  are  now 
abundant,  while  not  a  chab  can  be  found.  Dr.  Abbott 
mentions  several  fishes  that  were  not  Inhabitants  of 
the  New  Jersey  streams  twenty-five  years  ago,  which 
are  now  quite  abundant ;  aud  be  Is  greatly  at  a  less 
to  Imagine  how  they  can  have  reached  these  streams. 
Uo  mentions  the  interesting  ease  of  the  gitard  shad, 
which  Is  sometimes  carried  by  freshets  into  Inland 
streams  or  ponds.  A  pond  near  Trenton  was  stocked 
with  them  in  1867,  and  is  bow  fnll  of  spe^mens, 
weighing  somstlmes  five  pounds.  They  have  beooma 
so  dilrerent  tn  colour  from  the  same  fish  as  fbund  In 
the  Delaware  aud  on  the  cost,  that  Dr.  Abbott  at  flrst 
thought  them  quite  dt«tlncl :  and  he  says  titey  have 
changed  consldenbly,  but  only  in  colour,  during  the 
Ust  ten  years. 

DBBF-SBA  DRBDOING.-Ths  Admiralty  have 
acceded  to  the  request  of  the  Royal  Society  by  again 
placing  Qer  Uijesty's  snrveylng  steam-vessel  the 
Porcopine  at  their  disposal  for  another  dsap-sea 
exploration,  to  commduco  In  the  latter  part  of  June. 
Mr.  J.  Gwyn  Jeffreys  will  take  charge  of  the  first 
cruise,  which  is  intended  to  be  across  tbe  Bay  of 
Biscay,  along  the  coasts  «f  Spain  and  Portugal,  to 
Gibraltar.  Or.  Carpenter  will  there  succeed  him  in 
the  beginning  of  August,  and  proceed  into  the  Hedlter- 
ranfean,  after  endeavouring  to  trace  the  direction  and 
nature  of  the  currents  at  the  Stmts.  Professor 
Wyville  Thomson  will  probably  Join  Mr.  Jeffreys.    A 

Shotometric  appaiatns  has  been  oontrived  by  Mr. 
lemensforlhe  purpose  of  ascertaining  the  depth  to 
which  solar  light  penelrstas  the  sea  ;  and  other  quea- 
tiens  of  conslderahle  interest  will  he  investigated  in 
this  expedition.  But  we  regret  to  find  that  the  tine 
Is  so  limited  (or  such  an  important  ohieot. 

THE  OBBASE  TKE B— In  China  there  grows  a 
tree  known  as  the  Urease  Tree.  It  is  said  that  large 
forests  of  this  vegetable  lubricant  are  to  be  found 
there,  and  they  form  the  source  of  a  considerable  local 
tromo.  This  tree  not  very  long  ago  was  Imported 
into  India,  and  It  is  said  that  tbe  expertnent  o(  onl- 
ttvatlog  It  there  has  proved  quite  successful.  In  the 
PuuJanb,  and  North-western  provinces  generally.  It 
grows  as  rapidly  and  as  ylgoronsly  as  in  its  native 
soil,  and  there  are  already  thousands  of  t  ees  on  the 
government  planutions  yielding  tons  of  seed,  ad- 
mirably adapted  to  a  variety  oi  coramerdat  purposes. 
Dr.  Jameson,  k  ohemlst  in  tbe  Puuiaub,  has  prepared 
hnndredweights  o(  gresse  from  this  particular  tree! 
and  hoe  (orwarded  on  trial  a  portion  of  it  to  the 
Pnqjaub  Railway  to  have  its  quiiUties  tested  la  a  prao- 
tiesl  mauter  a  fnbrioatlng  materUl  for  those  paru  of 


mschlnery  constantly  exposed  to  friction.  The  grease 
thus  obtained  forms  anexo^ent  tallow,  burning  with 
a  clear,  brilliant,  and  what  is  infinitely  more  to  the 
purpose,  a  white  Ught,  and  at  the  same  time  emitting 
not  a  traes  of  any  unpleaaaBt  odour,  or  of  the  oidinary 
disagreeable  acoompauiment  of  eombuation- smolte.— 
"Notes  and  Qneries  on  China  and  Japan." 

EXHIBITION  OF  FAN8,-At  the  South  Kenslng- 

u,S'!'*'"5  .*•'*"  •"»  •»<"•  npsned  to  the  public  an 

e:diibltlonof  fans.    The  exhibition  Is  a  part  of  the 

scheme  of  the  Department  of  Science  and  Art  for  the 

V  '"•'rucBon  of  women.  To  promote  this  object, 
the  Depurmeot  offered  prUes  la  competition  f»ir  &ns 
I^nted  by  tbe  students  in  the  female  schools  of  art  In 
1868,  and  again  in  18«9.  The  fan-mount  to  which  in 
toe  first  of  these  yeare  the  chief  prize  was  awarded,  is 
iuclttdedtn  this  exhibition,  and  Tt  is  intended  to  con- 
tinue the  competition.  Her  Msjeety  also  purposes  to 
?.  v,v^..'"*  T'*® '"'  competition  at  the  International 
^^^'V""  °L  ^^-  The*Bociety  of  Arts  has  also 
offered  iu  gold  medal  (of  the  value  of  31  guineas)  for 
the  second-best  fsn  exhibited.  The  Lady  Cornelia 
Guest  and  Baroness  Meyer  de  Sothsehild  have  eaoh 
offered  a  prise  o(  £10  Sir  Use  two  next  best  fans.  A 
snm  of  UO  will  be  awarded  and  spent  in  various 
amonnts  by  the  Science  aud  Art  Department,  for  (ans 
produced  by  (emale  students  of  the  schools  of  art  In 
the  United  Kingdom.  Among  tbe  more  carious  of  the 
fans  exhibited  Is  one  dated  lOM,  the  mount  of  which 
is  a  landscape  aod  flgaras  embroldared  in  silk.  Some 
ofthe  carving  o(  the  mounts  U  exceedingly  delicato 
A  fM,  one  orthe  wadding  prtaents  o(  the  Empress  of 
the  Franeh,  ia  eapeelally  noticeable  for  its  display  ot 
um  (•?•■  entung  in  so  brktle  a  nuterfal  as  mother-o'- 
paail.  Some  ot  the  (ans  possess  historic  interest,  two 
or  three  being  associated  with  the  unfortunate  Uarie 
Antoinette.  The  Queen  contributes  sixteen  examples ; 
the  Empress  of  the  French,  thirty-five;  and  the 
Princess  of  Wales,  Princess  Christian,  and  Madame 
u  Comtesse  de  Paris,  are  among  the  contributors. 

SCRAPING  SLIDE  VALVE8.-Mr.  W.  P  Cowau, 
of  Broeklp,  New  York,  writes  to  the  "  Sdentifio 
American  "  to  the  eflbct  that  few  workmen  know  how 
to  scrape  property,  lie  says  :-I  have  always  found 
the  s^apar  works  best  after  a  smooth  file ;  sveiythlng 
should  be  finished  with  the  smooth  file  previous  to  the 
scraper  being  used.  I  have  seen  many  workmen  leave 
too  much  to  be  done  by  the  scraper.  Now  that  Is  a 
gross  mistake ;  every  article  ought  to  be  fitted  as  well 
M possible  before  bdng  lonehedbya  scraper;  otber- 
wlsa  a  bod  Job  Is  almost  certain  to  be  the  result.  The 
senner  should  always  be  used  obliquely  to  the  file 
marks,  never  across,  at  any  tats.  Nothing  moltes  a 
better  scraper  (or  wrought  aud  oast  iron  than  a  taper 
saw  file,  and  tor  brass  a  flat  scraper  must  be  nsed  if 
f  "S?  ^.2lK  '"  wnnted ;  say  aJwot  lin.  broad  and 
s-32ln.  thick.  A  saw  file  scraper  Is  too  keen  for  brass. 
In  all  railway  shops  In  the  north  ot  England  scraping 
is  much  nted,  and  with  tbe  best  resulu.  We  always 
scrsped  slide  valves,  motion  ban  and  blocks,  and  axle 
boxes.  It  is  certainly  a  very  unworkmanlike  way  of 
turning  out  a  slide  valve  and  leaving  it  to  work  Itself 
1*5  li  '•  """tomount  to  saying  it  can't  bo  mode 
tight.  Most  of  the  fint-dass  marine  engine  balMera 
in  Great  Britain  scrape  valves,  Ac.  In  one  case  Ust 
year  it  was  tried  to  do  away  with  the  scraper  on  a  pair 
of  large  valves;;  but  on  the  trial  trip  the  volrea  got 
cut  up  awfhlly,  00  scraping  li  considered  a  necessity. 

GRAFTING  IN  CHINA.-A  very  peeuliskr  method 
01  grafting  Is  practised  in  China.    In  spring  the  young 

"X"."  "■*  obrysanthemum  are  Inserted  Into  tbe 
stalk  of  the  ass  plant  (wormwood  7),  by  makia  g  an  In- 
?;"?,°'  """•  shaped,  in  the  stem  of  the  latter,  snd 
binding  the  two  tightly  toniher  wUh  a  piaaeof  oast  or 
hemp.  After  the  UKlsiOBbas  been  properly  bandaged; 
',  '"''"'"r-pot  is  put  over  It,  bottom  downwards,  the 
plant  passing  throngh  the  hole  in  the  pot,  which  does 
not  rest  on  the  ground,  bnt  upon  four  bricks  pisced 
n«ier  it,  about  six  inches  high.  Earth  is  then  put  into 
the  pot,  and  the  plants  gradnaUy  unite,  taking  root  at 
the  same  time  in  the  pot.  As  soon  ms  the  chrysaalbe- 
mom  flowan,  tbe  stem  of  the  ui  is  severed  Iramedl- 
stely  under  the  pot,  and  the  whole  is  removed  from 
the  nnnary  to  the  garden  or  verandah.  The  grafting 
**  strengthens  **  the  obryssntliemum,  which  would 
otherwise  prodnee  bnt  a  very  poor  flower.  The 
method  is  most  ingenious,  and  the  plania  seem  to 
unite  very  readily.— A'd/m  and  Qaeriti  o»  Chint  mud 
Jtipan, 

KKFLECTBD  LIGHT.— A  series  of  experiments 
with  a  novel  form  of  apparatus  for  determining  the 
amount  of  light  reflected  from  metsllic  surfaces  at 
different  angles  hss  shown  Professor  Rood  that  a 
mirror  silvered  by  Liebig's  process,  using  the  silver 
side  at  an  angle  of  4S  dag.,  redeem  »1  per  cent,  of  tbe 
light  emitted  by  a  fiame,  and  from  the  glass  side  7H  per 
east.,  Willie  an  amalgam  mirror  at  Uie  some  angle  re- 
flects only  *6-6  per  cant  The  apparatus  snd  method 
employad  will  be  fonitd  deseribad  In  the  "Journal  ot 
Gas  Ughting,  *c"  It  would  be  interesting  to  knew 
the  reflecting  power  of  the  beautiful  platlulssd/mirrors 
now  eoming  into  use. 

MILK— It  may  be  worth  mentioning,  for  tbe  saks 
of  people  employed  in  white  lead  works,  and  ether 
occupations  which  expose  them  to  the  same  risk,  that 
milk  taken  as  a  drink  has  been  found  as  usetnl  as  the 
dilute  sulphuric  acid  in  preventing  colic. 

OLUE.— The  value  of  glue,  that  is,  tbe  amnuiit  of 
pure  gelatiaelt  may  oontaiu,  may  be  deternila'd  by 
preeipitathw  this  body  with  pernllrata  of  mttstwy,  a 
standard  solution  of  which  tested  with  a  known 
weight  of  pun  gelatine  may  be  employed. 
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atreet,  Covent  Oarden,  W.C 


ADVKRTISEES-  TESTIMOStAtS. 
Ham.  AsBWOKTS.  of  Aahlsr-line,  Huicheiter,  iftcr  idrer- 
tiiiDK  that  patent  "looped"  pottTaUos  In  the  English 
HrxHAinc  »  feir  timei,  n; : — **  Serenl  bandred  of  theee 
binden  fortheEifOLisH  HKcnimc  hire  elieadrbe«n  lent 
ont^"  ^ 

CAUTION. 
Meten.  UomuBEAD,  Market-place,  Manchester,  saj:— 
"  Having  noticed  in  a  recent  nnmber  of  the  Enoliih 
Mbciiawic  a  caution  about  certain  members  of  the  lonj  Srm 
calling  tbcDKlvca  "Claud  b  Co.,  Cheltenham,"  wc  send  a 
line  to  say  that  we  have  been  favonred  with  an  order  from 
these  iBdiridnals,  but,  thanks  to  joar  notice,  were  on  oar 
guard.  We  sent  them,  as  we  naaallir  do  to  straniers,  as 
InTOice,  reqaesting  a  remittance  before  we  sent  the  goods. 
Of  conrse  we  have  received  no  reply  (since  the  3nd  April). 
We  have  since  had  an  order  from  Parks  k  Co.,  Manchester 
Warehoosemen,  Alvington,  Olo'ster,  which  we  treated  as 
above,  with  exacti  j  the  same  resnlt  We  skoald  judge  from 
the  writing  that  they  are  the  same  people.  Perhaps  another 
caution  about  them  might  be  usefuL" 


Thb  following  are  initials,  ix.,  of  letters  to  hand  up  to  Friday 
morning,  May27,and  nnacknowledged  elsewhere ; — 
Bev.  E.  Keman,  Veritas.  J.  F.  B.  (Chelmsford),  R.  Marrison, 
F.  v.,  K.  W.  F.,  Ashworth  BtM.,  T.  W.  R..  R.  J.  B., 
K.  G.  B.,  a  B.  v..  Edwin  Baker,  W.  T.  T.,  Col.  J.  H., 
Kev.  E.  K.  T..  B.  A.  Proctor,  F.R.G.S.,New  Subscriber, 
Jas.  Merritt,  J.  B.  James,  W.  B.,  Live  and  Let  Live, 
C.  H.  M.,  J.  L.,  Orme  Brae.,  E.  J.  M.,  Thos.  Westlake, 
T.  P.  fc  Co,  O.  T.  T.,  F.  M.  B.,  J.  Hooper.  R.  L., 
Aviate  L.  H..  0.  O.,  A  Practical  Man,  Leicester  Mecha- 
nic, R.  R.,  Sable,  J.  S.T.,  W.  A.  A.  Tolhausen.  J.  B.  M., 
J.  Thomas,  A  Stoneman,  Mutual  Improvement,  Jas.  Bell, 
F.  H.  Linton,  W.  H.  A.,  Tannic  Acid  Q.  9.  B  ,  Andrew 
Johnson,  Grocer,  A  Lover  of  Birds,  E.  H.  C,  H.  O.  Newton, 
Harmonions  Cotton  Spmner,  Geo.  Laff,  J.  Heilbrom, 
W.  R  T.,  J.  R.  T.,  W.  W.  B.,  1.  A.IL,  E.  SUter,  1.  Bum- 
ford.  Jas.  Anderson,  Com  Factor. 

A.  W.  MUUHAU.  wonld  oblige  by  sending  the  information 
for  "  Xantbos  *  and  "  Cotton  Clerk  "  to  our  pages  for  the 
benefit  of  others  as  well. 
Rev.  E.  KeaNA.li.  with  MS.  complete  to  foUo  17S. 

£.  Slatbb,  on  Cotton  Spinning,  next  week. 

Farea  Fiklding,— We  cannot  forward  trade  eircnlart. 

"Hints  to  Astronomical  Student*"  next  week 

A.  ToLHAOsan,  with  MS.  on  Materials,  ((c. 

"  Health-Helps  for  Self-helpers  "  next  week. 
Thos.  J.  O'CoHiioa.— See  "  Extracts  from  Correspondence," 
page  SI2.     We  hope  none  of  our  correspondents  skip  this 
interesting  eolurom. 

jPoLsoiv. — Advertisements  must  be  paid  for. 

Faao.  Baldwih.— We  know  nothing  about  the  pedespeed 
bejoad  what  appeared  on  page  tl.  We  do  not  answer  by 
letter. 

Fiouaa  o»  ina  Eaeth.— Mr.  Jaa.  Beaidsley  has  written  as 
a  long  letter,  which  nuy  be  summarised  in  a  few  sentences. 
lie  declaims  any  connection  with  "  Parallax,"  Mr.  Ham]^ 
den,  or  Mr.  Carpenter,  as  he  knows  nothing  of  them,  ana 
and  has  not  read  anything  they  have  written.  Mr. 
Beardsley  thinks  that  as  he  is  honest  and  independent  in 
the  utteranoe  of  his  opinions,  he  is  entitled  to  a  fair 
answer,  and  not  misrepresentation  or  abuse.  He  consi- 
dered it  a  pleasure  to  bold  communion  with  such  a  corre- 
spondent as  Mr.  Tydeman,  "  who  calls  in  qiiestioa  my  sen- 
timents in  a  charitable  and  concise  manner,  without  ran- 
cour and  without  abuse." 

T.  J.  O'CoHicoa.— Tbe  PkilotopMaU  itafoi^iu  is  published 
by  Taylor  b  Frauds,  of  Red  Lion-court,  Fleet-street,  E.C. 
iTrice  3a  monthly. 

J.  S.  W.-We  cannot  give  the  addresses.  You  might  put 
yourself  in  communication  with  such  msnufaeturers  by  an 
anaonncement  in  the  Sixpenny  Sale  Column. 

Katk  Douolas.— Too  much  like  an  advertisement. 

E.  Ha+chiii.— We  know  nothing  of  the  party  you  mention. 
We  ahonld  prefer  cunsolting  a  regular  medical  man. 

KzEiia.— Tbe  Enolish  Mzcharic  is  not  a  medium  for 
advertising  quacks. 

A  CounTaTKAM.— We  cannot  supply  them;  but  they  are 
sometimes  offered  for  sale  in  our  advertising  paaes. 

Albcbt  Mkotob.— Persuade  your  sister  to  think  of  some- 
thing less  fooUsh.  We  never  attempt  to  help  or  advise  in 
such  cases. 

Th«  Sixpenny  Sale  Column  is  the  oaly  place  m  whi*  can 
kppear  queries  sent  by  ^Stsem,  8.  O.  T.,  E.  G..  W.  B., 
A.  0.  S.,  Beta.  .t    .....     i 

G.  C— It  results  from  several  causes— bad  teeth,  disordered 
atomadi,  consumption,  Ac,  and  can  only  be  cured  by 
consolting  a  medical  man 

A  PaxaaHAH.— See  Reply  3907,  in  this  number. 

Cahto.  -Your  advertisement  is  repeated,  but  tbe  fault u  due 
in  great  measure  to  your  own  indistinct  handwriting. 

Henst  Cottoh.— Both  ends  of  an  ellipse  are  equal.  An 
oval  u  egg-iliaped:  hence  its  nsme,  from  ova,  an  egg. 

ABTi-Eo»rriAH.— We  cannot  A  query  appeara  u  this 
nornna  on  the  subject,  and  will  probably  bring  answers  to 
suit  you.  ,.    ,    . 

Jkune  Hoi(«£.— Information  on  the  subject  appeared  m  last 
volume. 

Samuel  CoBrBn.— AQ  advertisements  in  the  Exchange  or 
Sixpenny  Bale  Column  are  payable  in  advance. 

Fawhbbokkb. — See  back  numbers.  You  dun't  entrap  u> 
into  another  discussion  on  the  "  wheel  question,  if  wc 
know  it 

Tom  Tdbvt.— An  exceedingly  silly  question. 

A.  6.  Pbbbiko.— See  reply  to  Canta 

H.  8.  Satobt.— Thanks  for  patterns. 

Wic.  CABrEKTEB.— Wc  really  cannot  afford  space. 
J.  X.  T.— In  duo  time. 


J.  T.  B.  (Chelmslbrd).— Thanks.     As  we  have  refused  Mr.  \ 
Beardsley  any  more  space,  we  tliink  the  controversy  on  the 
rotundity  of  the  earth  ihoald  cease. 

J.  H.  B. — Arrangemeats  sre  being  made  to  publish  the 
English  Mechanic  early  na  Thnrsday  morning,,  and 
consequently  not  so  much  in  advance  of  the  day  of  pablica- 
tion  u  atprescnt 

1.  R.  W. — We  cannot  act  as  arbitrators. 

J.  Babbt.— The  fault  is  with  the  Post  Offlce. 

W.  T.  J. — We  can  only  express  our  sorrow  that  tlie  English 
Mecsanic  Lifeboat  Fund  accumulates  so  slowly. 

Skhpxb  Pabatus. — We  hope  to  be  able  lo  produce  an  index 
of  Notes  and  Queries  without  extra  charge.  We  cannot 
recommend  anyone's  goods. 

A  BTisAN  will  ace  it  is  aa  American  invention. 

W.  A. — Send  na  a  thoughtful  and  condensed  letter  on  "  Gal- 
vanism as  a  Medical  Agent,"  not  theoretieally  considered, 
and  we  will  insert  it. 

J.  B.  asks  what  be  can  do  in  return  for  the  assistance  he  has 
reeeived  from  the  English  Mechanic.  Introduce  tbe 
publication  to  others  who  may  be  in  want  of  similar 
assistance. 

R.  W. — Jnyene  may  ask  for  or  commuaieate  information 
through  our  cotnmns.  We  are  no  respecter  of  persons.  No 
charge  is  made. 

Cotton  SriNHiNO.— Several  letters  on  this  aabjeet  are  post- 
poned. 
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THE  HfVMTOR. 


Iir  obodlMioe  to  the  lagvottlont  of  »  nnmbor  of  readori.  we 
h»fedootileil  on  approprlatlnt »  portloo  of  our  tptoe  to  «  ooq- 
denMd  Hit  of  pAtonts  u  aaarlj' u  poulblo  up  to  the  lUte  of 
oar  taaue. 


APPLICATIONS    POtt   LBTTBR^   P^TBIffT  DUftlNQTHB 

WBBK  BNDINQ  MAT  >8,  I870. 

1408  J.  L.Monteflore,  51.  Kenilnrtoa   Oardaru-Kinftre.  im- 

provementi  In  tba  manurMStore  e(  broose.^A  aommuntoa- 

1400  e.  F.  Jonai,  Ulddleiborongh-Kni-Toea.  Improvenenta  In 
the  maaolkotare  of  iron  ^     ^ 

1410  O.  Hant^  Nina  Bimi,  anKioaer,  Improremente  in  retort* 
and  retort  lettlnsi  .      ^^  ■_ 

1411  J.  H.  PUTor,  Binulngtiun,  apparatiu  for  tlie  manahe- 
tnre  of  ptaospborui 

1413  tt  B.  areeoirood,  Welwyn.  Hertfordehire,  apparatui 
for  bnldtnic  window  sathoa  or  itiutter*.— A.  oornmunloaiion 

141S  IS,  Benion,  0,  soulhampton-buUdim".  improTnmanU  la 
iteam  pampln*  or  blowinR  anvlnee.— \  oommaaloattoa 

1414  J.  Agnew.  Urarpooli  *  now  and  Improval  mgdieioal  pre- 
puratfon  ofood-lUar  oU 

1415  B.  Hont.  1,  Sarle-itraet.  Linooln'i-ina,  Improrement*  In 
thnniAnufactujre  of  certain  plgmante  or  palnti.— A  ootnmuat- 

UIB  E.  Oreen.  Phcanlx  VTorki.  WaksAeld.  ImBroremeati  in 
theoonitmotlon  Andanraneement  oficeam  bollere 

1417  B.  BtrnbauB.  New  BroMl-itreet.  London, an  Improved 
IRetanlniK  (Or  leciinite.  valtera,  ■tayi.  and  oor«et« 

1418  P.  J.  Gleaner,  (ted  Uoa-itrset,  improrsmenU  In  appara- 
tue  formonldlnffuidstamDlnvioap  .,  , 

1410  &Lawrenoa.:Baaln«haIl-i(reet.an  Improved  talc,  or  im- 
proved Inke  rorpnotlag  and  other  parpoiea.— A  oomcnuaioA- 

liSO  T.  O.  Webb,  Muiaheiter.  ImprovemenU  la  the  manuEM- 
ture  and  omameatattoii  ofarttolee  of  Rlaee 

1431  f>.  NaiaoH,  Liverpool.  InprovemMU  in  ftpparatui  for 
raiaing,  lowartnR.  and  dataohlncahlpa*  boata 

14fa  H.  van  lA«them.  Berlin,  dial  ualvertat 

1483  T.P.  Young,  Bary,  Lanoutar.  and  J.  ^lomauoa.  Bad- 
elllTs,  Improvnmeau  la  loomi  for  wa»vlac 

14S4  Q.  Hodaktnaon.  Uanoheater,  IrnprovemeDte  In  the  m^nn- 
taetnre  of  famet  qoUU.  toUet  er  tobiecoren.  qullttnge,  and  the 
Ittp  nrtlclea  ,    . 

i,,.>-\  ,1  f.>»th','l'ii,  1*,  Kn*j  Si*iiu  Crijlif  VurM,  imfirofemeote  In 
tUu  ia..ijufiir[.un'  or  ariiiriniftj  i«Lkp*]'»{lfl 

l^art  J.  O,  Uti^plicn,  ».  ('.*rii-fltrfl(*t,  DjriaL-it(:irirre,  Lmprore* 
xckfST^Ei  ta  bi^ldJBvfra^4*DrliriiCkoLa 

!417  W*  Wailnr.  M.  f>rc/-»tr*>fit,  Nf woaillQ-ciu-T/ne,  im- 
prov*nn3fltJ  la  fiim<ipaa  .*  „  .    . 

14^  D-  Mct>jUtir  ^MiOiO,  Bo«tQTi,  MaJiadt]bii»BtU,U.9.A,lm- 

Ir{»r(^ni'!'nti  !□  Lhe  i3i*o.dlaoA  fjr  aaJ  mz  uLianEJietare  of 
nLn«id  leafidt 

1  ^^  Wf  B .    V  ewtoa,  m,  C!bAnsa  rjr  - 1  <ui{? ,  An  I  m  pro  vM  antoma- 
ti(j  hurraMllMnfffcpriftrtikia.— A,  cnnjmiinlC-iitioa 
UMt  J.  HiMTicj.havtntsy,  an  li»pr*j¥ijEiioiii  la  eewing  ma» 

t«i  w.  K.  t,*k«i.  9riii1,tiaiDpton*bwitdiuift,  LondODt kmprove* 
totnL^  \n  lOl^Tn*  fur  rfBivJnn-— fli  rtoinmUMto^H-^n 

in.2  w.  Fir't^Lr),  Kiinhtar^ti.  fcinpruvtscaonti  lo  tuo  Qonstme- 
lloliurveHl''l»^»  ilM-lon  r"fcil*nj» 

liii  G.  ttr  T'irnur,  TMe  (Vitodi^  H harm uutli^  loiprtffenianti  in 
winni^wiijir  igrdrex^ln?  mjiahiiipfl 

kiH  f^.  Eifwpknla,  Nr^tttmrUatDH  improveiaBUla  la  iha  nanalac* 
t II r tvor  pn>J ilC tUia  of  IfuJA 

Tivi  R.  Ptvion,  lllrnnitithit.10.  iuit^rfffoimjot*  irt  ttws  manulae- 
turw  tirw^lii-lftLi  iToii  or  ttnoL  tiit)0« 

1U!)  K,  PtiytfhTi,  itirTni[istt4uLH  iinproTHn^uia  iu  tna  manalao- 
Turn  tf  iitfltttlMuTwIiteMi 

iH?iJ.  r.  Bf^niClJiij,  LinifUTwrwiifVpfci-t,  ni-tLttid,  Improre- 
idiTih  lA  I  n  looum  tt>r  yriAV  inif.  -  A  amia  tfiiift*tl^«a 

im  A.  J4.  Cirkrk,  il,  oriaitiery.|(tiB.  impi-.j'rniJi'^iti  in  ma- 
cUinMs  fur  niftTmrtciiiriTiif  c1ff*m.— A  oommuuicLHon 

ma  J.  Htniift.dt.  "^'iimi  J^Tnei'TiinJi,  Ugrmuu^iajr,  ImpTOTe* 
rr^Mt^  in  cil9Aii*irii»  nhim'  boitam* 

IMHlU-  "IfTflfl.  lUlcHfTd.  LuiDuLttT^.and  H,  DuotJt^PUfcinjttOB 
Imuri-vflmtinUi  Jn  |rja[n^ 

itLi  ^.  \'.  Mci3x:(ii-  ^^Ladior,  UaTJi'^*fi<Q*'>^'*  ^^^ '^3ie  eonstroo- 

HrHiiiffuphr^il  mrrtlt'irt  ,        .       .,, 

itiJ  S,    Hih^rlttUi,  MibQ&fiQilEiT,    itaprQrfiinenti  ut  doubling 

Urt  J-  H^Lthiei  fk^id  J,  ?iUiHiiM*  Improvamflntitn  themana- 
fiiC!luri!  in  *U'^>"n  fibr^rt  , 

im  vf.  R.  i^iFyiic«.  11.  WaLllinrtiin'Htroijt,  atr-aod^  Improre* 
Mnnta  hi  ftrn*'iiflfiuin«-'  -  ^  c>Timii»ih^»Eioq 

UB  u.Zrtf>ai,  »lJlininiith-»,tr4(ii)L^  ' ; riy 'ft ■  i nn - foUf  improTO- 
mti^iU  tiL  niflfaTi*-«.iJf  Lpotrift  t*lo*r»pM(5  iippftmiuiL 

Ltui  J,  A.  n-jfp)sln*ofl,  iiinJ;  .1-  IWknncniH  iuti.^  Hadderaaeld 
Imi'mvod  EU'Vinq  or  ap[>a>rAtiii  for  ULiiiniULn^  nml  rofulatior 
trie   HPipp'y  "f  Hir  t*'  ftteiHTii*  nl-:r  *rnj  o[riHr  Tiini'we* 

itU  IL  us'nnii.  Oufuptoii  GiiTt^rtj,  i^jjf  ni  J  J  tti,  luLTovameatB  in 

t tl*  tnaJlU Tac: I u r P  ilf  iMi 1 11  m  n p H]  iiCUl 

iw^d.  w  itmndijl.  i;ii*i(ik  Wiirkp,  VtfWQAitJe'Ufl'Tjne, lm« 

nr<.\-nment»  in  C*r[rlilK"*  For  ordnflalM 

Hw  It.  \*Ki.  Me«ari(  FL»urii1ry,  HplLIi,  ImpivvGDiFiatsmTalTea 
toT  dpftw^ti^  'liT  witKsrand  oihftr  ElnMa 

ttVjj  hiiJiiw^i  -Wk  GiiMj(ifii>'«tri!ui,  LuKidmiK  impforeBientiln 
rnLqr.0Liint«FkpptLC4bl«Lo  iiLirit4«aaa*iit:iiHieuracl4i.— &  eom- 
mi.inn.'.'  I  iw'i 

iirVi  ^v  t  f.i'i'i,  S.Tith'travt'JTi-biJlt'Unn*,  r<-^"i  iot  (ni'»-^*'0- 
Tiqenla  m  in  k-%-iiiT*i  Tir  ■nnyid^  OiJH^Hi  and  oLiur  dtirou,  .an- 
ISl-Utl  —\  '.'  iJininnilLUH*!!  ^  „ 

ItlJ  J    U-iH  .1,  ■■!  i-i^-^m'r  iJiprovnm'Uti  Im  Irpitlnj  Ollt 

140}  vr,  L.  uuofiqlU  IkirJLunidf ,  Pifd^  ImprovofAnuta  In  looma 


ruUl^tB  molaUiu  foil*  ar  yrire  

liM  J.  ^tiM>l«i»  iiifffitu^naia,  injprorniaeiitam  Iknand  loroe 

H^  A.   M-  CUrk*  KL  ChanM/j-lnoet  impT^viiiaaAte  to  ap- 
raiui  fiir  theitroduottoa  of  ftau  for  UiQi^uji  aadheatlnB 


piiinu 

PAri -        —     -  - 

iilj  M  Oimurt,  KunSauaa^,  No.  s;.  Count*  nilnB.Algerle, 
InjpTOveiMutAlnmaQtiiaerT  wt  tii]in*or  at|tfiri(  land 

14^  J.  It.  Jonnt'io,  47,  L,iarT'i3'j'i<nr|,iU'A«l(i*>.  m^paratna  For 
i>r*qiirviaAtiuLlLer  and  otaer  aim^lir  ftiibataiUiAi,— AeotDUuni- 
e^'than 


uvj  G.  fi.  \i,  H^T^iutffixm.  .-'.Oraat  Ooorirfl-fltreec.  West- 
ml^»«Tef.irn>i3rQirfe(reTiu  ^1  Ki»4<..'}plDe<i  and  oQc^r  boidnr* 

l^yy  X.  T,t.rloT,  \jvtiifu.tf,  ^*itt[-  improvement!  la  ruoket  pro- 
jerntvi  fur  T>tJiT>ija«i.i  at  war 

1 1^1  T.  Hndnti^Ti.  AtikDcl:t«ateF.  improrem^ott  to  the  munLfsUS- 

liflj  T.  1.  SmiLK- ]i1Q.  KlfqC-fltj^et,  an Improrel arranstnnfuit^ 

of  vjniraLiLi  i'.»r  {ItnitnHUint;  tFts  fHotlon  of  aptndlBe,  axlea* 
aa  I  L^Litrraimilnr  T'Hatin^  bt:i:l1c«.— loonmanleaclon 

Mnii.J.  i>anoM«t,  N9W  t)ra!i^lmprovementB  laeareloptns 
m-'^Uoui^l  antl  itth^r  i][|Ui>iv 

1  irti  l>  0.  L.>>vn"rr  ^►iiift.tt-^Lreet.  Warrtn^ton,  Improve- 
mi-ritt  Lii  ■w\r'-  iiflafur  4i!Ciirm>r  i-ues  of  hajr,  ooetoa,  and  oehar 
mi^^ch^riji^iii 

U<i.s  w^.  Riirirpii  nndrS.  K. ^mHi). Birmingham.  tmoi*orMment* 
In  q^t^rnrinir  Eftr^  wii%  at  1U4  MtimW  bolt*  need  la  flihJolntinK 
thfl  ruDi  iiT  r^Liwikf  V 
^^1  i\   4>i[>'j'k<titin<  EifiNw4;i-^i'oampe,  near  au  l«  Ohapalle, 

lirt;  -S.  H.  HUhPr,  Wiif.itifri*,...  Oheapalde,  atnl  P.  WtUt«. 
Oinj  1x1  r  «  c  k  L  J  m  pruveiD  an  it  in  n  E>PM'atua  lor  llxhtlns  and  haat- 

IniC  ■prirp'Jfl*" 

luff.ri.  piftph^r,  Br^niPTtniiirtr  PrniBla.  «  new  ateam  boiler 

iHtn  ntth  O'lmrrlfitp  *[Il<'lin  4^  tni'iiiaClOa,  fto. 

>tH>  tL,  i^r«rt<\  tl,  Arir^iri-rrtii.  £enilnjri.ua.  Imarjvemiat*  In 
mi^^n^  ^ml  A ri r>  vni r 'i «  r.i r  Fffti r [  |  >  %  a^rtftl  loejmottori  v 

uru  i.  X.  ibLdVjtn  Uoa  ^Br^h.  Boath«Q%.  an  improved  boa 
maieenirer  or  reaepcaoie  to  he  need  lOr  reealrlng  papera,  par- 
oele,  and  aaoti  Ilka 

1471  0>  Slnwon,  Qlaacow,  improvementi  in  machinery  anA 
arrannneata  for  outtins  or  Reittnic  mln«raU 

1471 T.  H.  Uoyd.  Stookport,  Improrttmenti  in  the  eoaetroo- 
tlon  and  arranvement  of  rnlree 

1471  W.  Avenr,  B«ddltoh.  Impreremsnti  In  eavea  or  reeep- 
tMlea  fbr  naedlea,  plni.  matehea.DioK.  oardi,  atampt.  photo* 
graph!,  ootton,  and  other  almllar  M-tloiea 

1474  P.  Wabler  and  T.  W.  Wablaj,  Birmingham.  Imprere- 
manta  In  breeoh-loadlng  Are-arm* 

1475  B.  B.  Allen,  SS,  Pelham-placm.  Brompton.  lmpror«raent« 
In  the  oonatmetton  of  tramwajra  and  la  aOKlnea  and  oarrlagM 
emplOTed  Kheroon 

147ft  F.J.  Telller.  Faria.  Improvemeata  In  muhloery  for  the 
maaamitttreofatrtnn  andoorda 

1C71S.  Kind,  and  a.  ITalli,  MotHagham,  Improvsmeata  la 
ateam  and  other  Talvee 

1478  B.  Perowne.  Great  Snorlog,  Norfolk.  Improvsmenti  in 
maohinerr  for  outtlnc  toralpa  and  other  roota 

10Q  P.  Iillaei,  Oamden  Town.  ImprovsmanU  in  apparatai 
for  healthllr  exendilnc  the  humaa  frame 

1480  J.  Haoqneeo.  Manoheeter.  oertain  ImprovemeaU  In  card* 
lag  enstaea 

ItSl  w.  B.  Heath.  SS,  OamdeQ-ro'%4,lmDrOTem»ati  In  Doollog 
or  refHverfttlnv  beer,  llqnora.  or  bereragaa 

1488  H.  A.  BonnevlUe.  IS.  Ohanaaea  d'Aattn.  Parle,  a  aar 
and  tmprovad  mod«  of  maaiiTMturlttg  wooden  loers  Mi 
walaaoota.—A  oommnnleatlon 

1488  H.  A.  BonnertUe.  18,  Ohaniee  d'Antln,  Parte,  improve* 
menteloeewln^  maohinei.— \oommtuitoatton 

1484  P.O-  Br«na.  Brimioombe  Mllla.  Qlouoeater,  and  H./.  H. 
King.  OUagov,  Improvenanu  In  apparatoa  tor  feediax  wool, 
ootton,  or  othar  Abrona  material! 

Il485  M.  Bmvon.  8oath«mptoa-baUdiare*  Improvem^t*  la 
t&«  mods  of  !applring  lamp!  or  laaierna  with  atmoipbirlo  air. 
— 4oommaDlo*tloa 

1188  A.  Lonv,  S3,  Avls!bar7<atreet,  Walworth,  Improvrmeata 
Ismeanafor  rernUtlng  the  Aqw  or  cjntroULa  r  tii»  inppljrof 
water  or  oth«r  Aaldi 

1487  W.  B.  Newton,  88,  Ohaneery-lane.  laprored  maehiDenr 
fOr  vrindlng  hand  !a«r!.— .V  eomcniKiicAUOa 

1488  A.  Browne.  S3,  araoaaharoh*iCrB*t,  Improremeot*  la 
eorewprqpellcn.— A  oommunleatlon 

1488  J.  Head,  Mlddlaaboroofh,  Improvameafa  la  eatXlni  horl- 
Bootal  atatloaary  boUera 

1480  W.  B.  Lake.  Soathampton-halldinTi,  Lonloa,  Improva- 
menta  in  maohlaerr  for  aooarlng,  rioaslag,  kqA  otherwiie 
treatlnt  leather— A  oommuoloacion 

1401  W.  R.  Lake,  Bouthamptoa-bulIdinKi.  London,  improve^ 
menti  in  maohlnery  for  eawinc  boote  and  ihoaa— A  oomoianl* 
oatlon 

111403  T.  A.  daOarvAlho    1,  Park-Tlllaa,  High-road,  Lee,  Im- 
ptovemantaln  ahlpe  andTeeaela 

*UttS  M.    Hennr.  88.  Pleet-atreeV  an  improred  cau  holder  or 
reoeptade  fOr  matohea.— Aoommanloatloa 

PATBNTB  8B1LB0. 

8388  J.  Bottomler,  and  8.  Bastar.  Improrementi  la  !planlng 
flbroue  eubatanoea 

S378  H.  A  BannerlUe.  a  new  and  Improved  atea>n  boiler 
supplj  oooIl— A  oommonieatioa 

8877  H.  A.  BonnevUle,eteofcroHaialkUars]r-— A  cominunlo«t(oa 

3378  B.  A  BonnevUle,  Improrameate  In  eleotrio  batcerles.— 
A  eommanloatloa 

8180  J.  B.Orooe*SplaeUI,lmerDvemeat«tnmeina  and  appara- 
tue  for  propeLllnff  and  iteertni  reeaali 

SS8I  Bmoaad,  an  Improved  fndloator  IbrmarUos  garnet  Of 
BkUl  or  ohaooe 

8344  &.  Nairn.  Improrementi  In  itaam  eanrlviee  Eor  eommon 

S3S8  A  UoNelll.  a  aafe  for  ahlpi  and  otl»r  navlcabla  renela 
oarrvlnc  maila,  apeole,  and  other  valagblea 

8101  J.  Vo^t.  Improvemanta  In  maohlnary  for  draaiia?  flaii 
AQd  stone  and  other  h^rd  material! 

$103  8,  Ootton.  Improvemente  In  maehlnerr  for  preparing 
(tax 

8SW  S.  Ohatwood  and  T.  Stnrfeoa.  mprovemente  in  appar* 
atut  for  forolng  and  drawing  duide  and  ilqalda 

S4UI  w.  0.  M%na,  imDrovomema  U  the  manufoetiire  of  hat* 

8411  W.  Pollltt,  and  W.  J.  ICnowtee,  Improremeota  In  ma* 
ohlnerr  f^f  waihlng.  wrluflns,  mioglmx.  ohurnlnr,  and 
mixing fliitili  _  .-    „  _  .    . 

8443  S.  forrj  J.  J.  Perry,  and  L.  H.  Perrr.  Improreaents  la 
boxea  for  h'>ldlng  varioua  artiolee  «.     ,  ,  ^    , 

3400  J.  Wood,  J.Wood.  andW.  H.  Wood.  Improrameoti  In 
venttlatlnif  haca  or  other  oorerlan  for  thi  head 

574a  vr.  lionoetc,  and  J.  Oiirrall  Improrementi  In  kltohan 
ranfea  an  I  flre-plaoen  or  atovee  .        ,,.,  , 

85S9  Q.  1'.  Logan,  a  new  er  Improved  meaua  for  atlUains 
wasKi  hB*t  ,  , 

8779  O.  tumilton,  Improvementaln  the  oonitructlon  of  ateam 
boiler*  ....  J 

t&l  r.  wiiltehead,  improvemente  in  wool  oombing  and  drew* 

104  J.  M  Ple<iaa*r.  Improvemeata  In  apparatai  for  and  In  the 
treatment  orilquld  fnel 

308  0.  Klniler  and  A.  Ceppler,  ImprovemenU  lo  propeII«r* 

S3Q  J.  0.  Uorrell,  Improvement!  la  apparatua  appuoable  to 
the  troAtment  of  refoae  for  sanitary  pnrp^ae* 
M744J.  J.  Stovene,  J.  J.  F.  Stevena,  and  W.  A.  Stavena,  anlm* 
pro >red  apparatua  for  working  polnM  and  atguati  onmUor^r* 

019  a.  Ootton.  Improremente  m  maohlner/  for  the  manufao- 
tare  of  knitted  bbrfee 

S4WI  A.  Qoddard  and  V.  Flnler.  maohlnery  for  plU  mate  mU- 
ing  and  ptU  making  _,      ^ 

8114  <).M.  Peiton.lmprovementsln  eoltara  aadouffa 

8417  D.  Barker,  tmprovementa  In  the  manufjiaitire  of  rar- 
niihandvemleApiinta  ^      ^  .. 

S118  J.  Denla.  Improvement!  In  the  means  of  and  m»hmerr 
for  produoing  pulp  from  wood 

84X1  K.  B.  Burke, Improvemeata  In  metalllo  barrel* 

8434  W.  Perklne,  lmprovem««u  in  fOaeaa.  matohei,  or  other 
wialoffona  aitlalee 

8425  J.  C3ombe,  Improvements  in  maohlaerr  Tor  haoktinx  flax 
and  other  Abroua  kubitanoea  ,, 

84t7  J.  Branton,  Improvemeata  tn  working  and  loeklng  rail- 
war  pointa  and  alcnali  ^    , 

S4U  J.  Pitt,  J  Pitt,  K.  Pitt,  and  W.  Pitt,  improrementi  In 
maohinery  or  apparftta*  ror  drlillnit,  tarnin^.  or  ea;  ting  and 
ehapinc  metal*  or  other  material*  . 

8488  L  Poohet,  an  Improved  apparatus  for  eutting  or  dre*«- 
lag  atone  ,    ^      , 

8430  W.  CrosB.  an  Imorovod  manura«ture  of  ahawle 

8444  9.  Fox  and  J.  Remtt,  Improvement!  In  maehlnerr  or 
apparatna  for  boring.  luruUm.  and  pollshlag  treoule  and 
bobbin!  ,  .  ., 

8488  J.  Bdwardt  and  J.  Qnln,  Improved  means  fOr  preveating 
roller  laps  on  roller  enda  of  maohtnei  for  oardlof  ejttm, 
woollen,  flax,  or  any  other  Abrooa  material  .    ,      .    , 

8408  tL  MllboiYiand  t,  Browolag,  Improremaati  In  dryln] 
maehtneeaiutaUe  for  drying  eare  of  ooni,  graUi,  eeeas.  and 
other  materiale 
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MIEEOE  OF  SCIENCE  AND  ABT. 
FRIDAY,  JUKE  10,  18^70. 


NOTICE. 

FOB  Tears  post  the  Emqlish  MsCHAMIc.thoagh 
professing  to  be  published  on  each  Friday 
morning,  has  in  reality  been  published  on  the  pre- 
eeding  Monday.  We  have,  therefore,  been  obliged 
to  go  to  press  on  Friday  evenings,  ora  neek  before 
the  nominal  day  of  publication.  As  this  arrange- 
ment has  occasioned  no  end  of  inoonvenienoe  to 
correspondents  and  adrertisers,  it  has  been  deter- 
mined in  future  to  go  to  press  on  Tuesday  erenings, 
and  publish  early  on  Friday  mornings ;  in  other 
words,  on  and  after  the.  8th  of  July  next,  the 
Enolish  Mechanic  and  Mibhor  of  Science 
will  be  pnbUshed  at  the  same  time  as  the  widely- 
circulated  London  weekly  papers.  In  order  that 
no  inconreaience  or  disappointment  may  arise, 
our  readers  will  oblige  us  by  informing  their 
respective  booksellets  or  newsagents  of  the  con- 
templated alteration  in  the  day  of  pnblioation. 

We  beg  also  to  infoim  our  Subscribers  that  we 
hare  purchased  the  copyright  of  Scientifio  Opi- 
nion, and  that  on  the  day  mentioned — the  8th 
proximo,  that  well  known  and  high-class  scientifio 
publication  will  be  incorporated  with  the  EiiaLiaB 
Hechahic.  Scientifie  Opinion  has  a  good  staff 
of  eontribntOTS  and  correspondents  ;the8e,  added 
to  our  own,  will  no  doubt  materially  enhance  the 
value  of  the  Ehoush  Hbcbanio. 


HINTS  TO  ASTRONOMICAL  STUDENTS. 

By  T.   W.  Webb. 

{Continved  from  page  74.) 

IN  a  pievioos  paper  we  disoaseed  at  some  length 
the  nature  of  the  images  formed  from 
lumioona  points  by  refraction  on  reflection,  and 
the  representation  of  stars  by  spurious  discs,  with 
their  attendant  rings.  We  will  now  proceed  to 
extend  onr  remarks  to  the  consideration  of  the 
telescopic  definition  of  lines  and  surfaces.  The 
eharaeter  of  this,  after  what  has  been  said,  it  will 
not  be  difficult  to  understand.  As  the  real  discs 
6t  the  stars,  from  their  extreme  remoteness, 
approximate,  so  far  as  onr  sight  is  concerned,  to 
mathematical  points,  so,  for  the  same  reason,  the 
natural  ontlines  and  boundaries  of  hearenly 
bodies  become  sensibly  mathematical  lines.  But 
the  mathematical  line  may  be  considered  as  com- 
posed of  an  infinite  number  of  mathematical 
points  ;  and  its  telescopic  representation  will 
therefore  be  eqaivalent  to  an  infinite  number  of 
spurious  discs,  each  with  its  attendant  series  of 
rings.  The  resulting  image,  instead  of  being  in- 
definitely and  almost  imperceptibly  narrow,  must 
have  a  senuble  breadth  equal  to  that  of  the 
spurions  disc ;  and  the  edges  of  the  infinitely 
OTerlapping  rings  wi  produce  as  many  narrow 
luminous  borders  on  both  sides  of  it  as  there  are 
visible  rings,  each  parsUel  to  the  bright  band 
which  forms  the  image  of  the  line.  Such  is  the 
natural  result  of  what  we  have  already  attempted 
to  explain  ;  we  have,  however,  no  opportunity  of 
exemplifying  it  in  practice,  there  being  no  in- 
stance of  a  luminous  object  in  the  sky,  at  one , 
long  enough,  narrow  enough,  and  bright  enough- 
t>  form  suob  a  telescopic  image.  We  have,  how 
ever,  in  the  limbs  of  the  celeetial  bodies,  t'le 


external  boundaries  of  luminous  surfaces  whic^ 
answer  tbe  description  as  fur  as  one  side  of  them 
is  concerned.  Tbe  siirfuce  itself  mathematically 
represented  by  an  infinite  number  o(  points,  will 
produce  a  Inminons  imafre  composed  of  an  in- 
finite nnmber  uf  overlapping  spurious  discs  ;  and 
the  outer  bonndiiry  which  terminates  that  surface 
will  consist  of  the  half  of  such  an  image  of  a  line 
as  has  been  described  ;  the  other  half  being  of 
course  merged  in  the  general  illuminatinn  of  the 
disc.  Every  line  being  referable  to  an  infinite 
number  of  points,  and  every  snriaoe  to  an  infinite 
number  of  lines,  and  the  image  of  a  luminous 
point  being  strictly  ascertainable  as  to  character 
by  the  laws  of  optics,  and  determined  as  to 
magnitude  by  the  experience  of  the  best  opti- 
cians, we  have  at  length  a  clue  which  will  gnide 
us  through  all  tbe  details  of  telescopic  definition. 
There  are,  however,  collateral  oonsiderations 
which  must  be  carefully  home  in  mind.  The 
phennmennn  is  not  only  objective  but  subjective 
— that  is,  it  depends  not  merely  on  the  existence 
of  certain  undulations,  but  in  the  capacity  of  the 
retina  to  appreciate  them.  Below  a  certain  in- 
tensity, var.ting  considerably  in  different  in- 
dividuals, the  vibrations  constituting  light  fail  to 
produce  iiny  perceptible  effect  upon  the  organs  of 
vision  ;  and  the  office  of  the  telescope  in  many 
cases  is,  by  collecting  a  greater  nnmber  of  these 
vibi-ations,  to  produce  the  requisite  intenuty,  and 
to  strengthen  the  latent  image  till  it  excites  the 
retina  to  a  sufficient  degree.  Thus,  though  the 
optical  image  of  every  star  is  theroretioally 
surrounded  with  a  considerable  number  of  rings, 
in  practice  our  eyes  can  only  distinguish  a  few  of 
them,  even  around  the  brightest  stars,  from  the 
rapid  degradation  of  their  light ;  and  as  the  stars 
diminish  in  magnitude,  so  the  outer  rings  go 
successively  out  of  sight.  By  the  use  of  a  larger 
aperture  we  counteract  this  degradation,  and 
restore  some  of  the  lost  rings  ;  but  as  we  call  up, 
so  tn  speak,  the  rings  of  the  inferior  magnitudes, 
BO  we  bring  into  sight  the  central  discs  of  in- 
nnraerable  fainter  siaia,  which  were  before  im- 
perceptible, and  whose  rings  are  still  too  feeble 
for  our  sight.  And  the  same  of  course  holds  good 
with  tbe  external  portions  of  the  spurious  discs 
which  are  in  a  similar  way  lost  sight  of,  or 
brjU)>ht  into  view,  according  to  the  visible 
telescopic  hrightoess  of  the  star.  In  every  case, 
therefore,  of  a  luminous  telescopic  image,  the 
theoretical  result  is  modified  by  the  receptive 
power  of  the  eye,  and  the  aperture  of  the  instru- 
ment enters  materially  into  the  result,  not  merely 
as  giving  a  larger  or  smaller  spurious  disc,  but  as 
making  visible  a  greater  or  less  number  of  riags, 
or,  in  the  case  of  a  line,  the  luminous  border 
which  they  produce  by  their  superposition. 

We  are  now  in  a  position  to  understand  why 
the  ontlines  of  every  telescopic  image,  the 
limbs,  for  instance,  of  the  moon  and  planets, 
though  remaining  perfectly  distinct,  in  a  good 
instrument,  up  to  a  certain  degree  of  magnifying, 
t>ecome  progressively  less  hard  and  cleanly-defined 
with'  every  subsequent  increase  of  power.  In 
their  own  nature  they  are  throughout  only 
approximately  sharp,  heing  composed  of  an  in- 
finite nnmber  of  overlapping  external  halves  of 
spurious  discs,  whose  light  decreases  rapidly 
towards  their  ed^s.  As  long,  however,  as  the 
power  employed  is  Insnffloient  to  give  a  sensible 
magnitude  to  the  radius  of  tbe  disc,  or  at  any 
rate  to  tbe  portion  of  it  where  the  light  sensibly 
fades,  so  long  the  sharpness  of  outline  continues 
apparently  perfect,  whatever  eyepiece  may  be 
employed  ;  but  under  tbe  same  conditions  of 
magnifying  which  render  the  spurious  disc  large 
enough  to  sffect  the  eye  with  the  idea  of  size,  we 
fball  find  th?  hard  definition  of  outlines  begin  to 
fail.  Theoretically  considered,  the  latter  as 
composed  only  of  semi-discs,  should  bear  twice 
the  amount  of  power  with  equal  distinctness  : 
but  these  are  niceties  into  wliich  we  need  not 
enter.  We  may  however  remark,  what  is  fully 
borne  out  in  practice,  that  the  sharpness  of 
planetary  definition  always  is  in  proportion  te 
the  size  of  the  telescope,  the  diameteft  of  tbe 
spurious  discs  rn  which  it  depends  varying 
inversely  with  the  aperture.  At  first  sight  it 
miifht  appear  strange  that  we  do  not  see  the 
limbs  ot  the  moon  and  planets  attended  by  a 
b  irder  r  isulting  f rom  thq  presencii  of,  a*,  least, 
the  first  interference-riog,  and  that  the  details  of 
their  surf  II  ei  are  not  rendered  indistinct  from  the 
same  oiiuse,  but  a  little  consideration  will  show 
that  such  an  effect  is  imperceptible  for  the  same 
reason  (hat  rings  are  not  noticed  round  the 
Smaller  store — namely,  the  want  of  intensity  of 
light,  the  reflected  lunar  and  plai  etaiy  beams 


being  incalculably  more  feeble  than  the  intrinsic 
spleodonrof  stars  of  any  considerable  magnitude. 
I  have,  however,  noticeid  a  border  ronnd  the  limb 
n{  Venns,  undoubtedly  due  to  such  a  cause,  and 
in  all  probability  it  would  he  very  conspicunns 
round  the  sun,  ware  it  possible  to  view  him  with- 
out such  a  darkening  apparatus  as  must  extin- 
guish all  snch  appendages.  The  knowled^  of 
these  facts  serves  to  explain  why  the  details  of 
planetary  surfaces  are  frequently  not  so  well 
made  ont  with  the  largest  apertures  as  we  might 
have  beforehand  expected.  The  amonnt  ot  light 
may  be  sufficient  to  render  tbe  interference-rings 
visible,  which,  overlapping  each  other  thronghnnt 
the  luminous  area,  must  produce  a  certain 
amocnt  of  hazy  indistinctness,  or  what  is  com- 
monly termed  a  "  glare."  Hence  there  is  often 
a  gain  in  the  definitinn  of  minute  details  by  the 
reduction  of  light  through  moonlight,  twilight,  or 
haze,  and  this  may  probably  he  the  reason  why 
every  telescope  usually  shows  such  details  best 
with  a  oertsin  amount  of  power — namely,  that 
which  without  expanding  the  light  to  too  great 
feebleness,  reduces  it  so  far  as  to  render  these 
rings,  and  the  resulting  irradiation  or  glare,  in- 
sensible. 

We  have  thus  pursued  the  subject  of  definitioa 
to  a  considerable  extent.  The  different  modes, 
however,  in  which  telescopic  vision  may  be 
effected  will  render  a  little  further  investigation 
Udcessary  at  a  future  opportunity. 


BLECTRICITY— ITS  THEORY,  SOURCES, 
AND  APPLICATION. 
By  J.  T.  Spraoub.* 
(  Continued  from  page  218.) 
-|  Q  A  The  next  great  class  of  electric  gene- 
XOV/a  rators  includes  nearly  all  the  other 
forms  of  battery.  The  principle  is  the  employ- 
ment at  the  negative  plate  of  some  substaaoe 
containing  oxygen  in  snch  a  condition  as  to  be 
readily  parted  with  ;  thos  the  hydrogen  instead 
of  being  rot  free,  decon: poses  this  substance,  form- 
ing watei  ;  he  ingenuity  of  inventors  has  been 
largely  exercised  in  varying — 1st,  the  negative 
plate ;  2ud,  the  oxidising  agent,  this  latter  being 
either  liquid  or  solid.  By  keeping  this  olassifi- 
cation  in  view,  the  principles  and  qualities  of  the 
different  forms  are  rendered  mnch  more  compre- 
hensible than  by  a  mere  description  of  successive 
inventions. 

131.  Gkoves's  Cell.— This  was  the  first  devised 
of  this  class,  and  in  most  respects  is  the  best, 
platinum  being  the  negative  metal,  and  nitric  acid 
the  oxidising  agent.  The  form  is  not  essential,  ° 
but  it  is  usually  made  with  flat  plates  ;  the  plati- 
num inaflat  and narrowporous  vessel  to  reduce  the 
quantity  of  acid  to  the  least,  the  zinc  being  either 
in  two  plates  connected  together,  or  one  plate 
bent  so  as  to  surround  the  porous  vessel  at  n 
distanceof abouttbreeeighthsof  an  inch.  Fig. 40 


r  I  a  .  /to 


shows  this  arrangement,  and  will  serve  for  many 
of  its  modifications.  It  is  not  generally  known 
ihnt  the  force  of  this  arrangement  is  increased 
by  platinising  the  platinum,  as  with  the  silver  iu 
the  8mee. 

1 32.  Bunsen's  Cell  is  the  same,  with  graphita 
or  ga'i  carbon  substituted  for  tbe  platinum.  It 
may  bj  made  with  a  flat  plate  uf  this  material, 
hue  s  more  usoallf  made  of  a  solid  block   in  a 
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oylinUric«l  poronn  jar,  as  in  Fig.  41,  which  will 
«erre  as  the  type  ol  tliis  form. 

133.  Ca&BONB. — The  employment  of  oarboa  ia 
Attended  with  some  difficulties  which  call  for  at- 
tention here.  Carbon  is  one  of  the  most  remark- 
Able  of  the  elements,  possessing  what  is  called 
*' allotropio  "  forms,  in  which,  though  chemically 
the  same  thin^,  its  physical  properties  are  dif- 
ferent, with  different  relations  to  heat,  electricity, 
and  light  ;  such  vacieties  are  the  diamond,  char- 
coal, and  graphite.  It  it  this  latter  which  is  naefnl 
in  electricity,  either  in  its  natural  form  of  plum- 
bago or  black  lead,  or  the  artificial  deposit  of  gas 
carbon.  It  most  be  olearly  understood  that  this 
sntistaoce  is  not  coke ;  coke  is  the  solid  reeidne 
loft  after  distilling  coal ;  the  graphite  comes  from 
the  gat,  the  rich  hydrocarbons  of  which  are  de- 
composed by  contact  with  the  heated  retort,  on 
which  they  form  a  shell  ;  it  is,  in  faot,  a. 'great 
nnisance  to  the  gas  maker,  as  it  arises  from  the 
destruction  of  the  richest  gai,  injures  the  retorts, 
and  wastes  the  heat;  in  the  gasworks  it  is  called 
"  scurfing."  The  densest  and  hardest  is  the  best 
for  electrical  use,  and  some  which  comes  from 
abroad  is  far  snperior  to  anything  onr  English 
cjals  produce ;  it  should  be  almost  non-absorbent, 
and  ring  like  a  metal  when  stmck,  and  bare  a 
clear  gray  oolonr,  not  black.  It  is  rather  ooatly 
when  good,  simply  because  of  the  great  difficulty 
of  working  it  Other  substances  will  answer, 
such  as  the  matei  ial  of  black  lead  crucibles,  which 
is  indeed  made  up  for  the  purpose, 

The  chief  difficulty  with  carbon  is  making  the 
connection  with  it ;  this  is  commonly  done  by 
simply  fixing  a  clamp  on  it,  in  which  case  a 
piece  of  platinum  ought  to  be  interposed  between 
the  t«o  surfaces.  A  betier  plan  is  to  deposit 
copper  on  the  upper  part,  and  then  solder  the 
cnnneotion  to  it,  as  this  gires  continuous  circuit ; 
the  copper  takes  on  it  just  as  it  would  on  a  metal. 
There  u  one  drawback  to  this,  the  same  in  fact 
■which  requires  the  platinum  interposed  in  the 
first  plan  ;  the  acid  both  creeps  up  the  surface 
and  soaks  into  thesnbstance,  and  then  acts  on 
•the  copper  and  destroys  the  connection.  I  have 
■deTised  a  perfect  remedy  for  this  which  I  do  not 
think  has  ever  yet  been  pablished.  Before  use  I 
thoroughly  dry  the  carbon  and  mark  on  it  the 
(point  to  which  the  liquid  will  reach,  and  then 
moisten  with  water  this  part,  and  also  the  extreme 
top  where  the  copper  is  to  go  ;  the  intermediate 
part  is  then  heated  by  a  Bunsen's  gas  burner, 
and  touched  carefully  with  a  piece  of  paraffin  as 
long  as  it  will  absorb  any,  taking  care  none  runs 
over  the  surfaces  to  be  used  ;  with  care  this  inter- 
mediate -portion  may  be  thus  thoroughly  saturated 
with  paraffin,  which  resists  contact  of  liquids, 
and  on  which  acids  hare  no  action ;  the  copper  is 
now  deposited,  and  the  connection  fixed,  and  then 
the  copper  surface  and  top  of  the  carbon  is 
corereil  with  a  thick  coat  of  paraffin,  which  serves 
afi  a  complete  protection. 

134.  Other  materials  have  been  employed,  as 
lead  or  iron,  pi  itiuised.  Cast  iron  bait  been 
wrongly  advocated  under  the  name  of  Callan's, 
or  the  'Haynonth  cell ;  a  very  few  words  will  sum 
up  their  qualities.  They  are  worthless.  If  any 
one  wishes  to  lose  his  temper  and  his  money  he 
can  use  a  oast  iron  battery,  with  some  certainty 
o  E  success.  They  waste  the  acid  frightfully,  they 
boil  over  suddenly,  in  fact  they  do  everything  we 
should  wish  not  done,  without  having  one  re- 
<lceming  quality  to  atone  for  their  evils. 

133.  The  relative  merits  of  platintm  and 
•cirbon  doJ)efld  on  circumstances ;  the  first  is 
most  expensive  at  first  (especially  as  it  is  bad 
economy  to  use  very  thin  sheet,  which  is  a  bad 
•conductor,  and  soon  becomes  brittle  and  breaks 
up),  but  it  givA  a  slightly  higher  force,  and  is 
preferable  if  the  battery  is  to  be  much  used. 
Still,  for  ordinary  use  the  carbon  answers  every 
purpose,  and  is  much  more  commonly  employed. 
The  actual  conditions  and  expenses  of  working 
are  the  same  With  both,  and  the  following  remarks 
apply  to  both,  tbob^h  the  experiments  were 
^actually  made  with  a  carbon  plate. 

It  is  impossible  to  give  an  exact  statement  of 
the  reactions  which  take  place  in  the  nitric  acid 
cell,  as  they  are  ooutinually  varying  with  the 
strength  of  the  acid.  HNOj  may  lose  1  atom 
of  oxygen,  becoming  IINO2  nitrous  acid,  under 
one  equivalent  of  action,  which  provides  Hj  to 
from  H]  0  water ;  but  one  atom  of  hydrogen  is 
•equally  able  to  take  up  one  of  oxygen  together 
•with  the  hydrogen  of  the  acid  ;  thus  HNOs  -^  11 
■tecnmes  Hj  O  -|-  NOi ;  or  the  same  reaction 
■taking  place  with  the  residue  (nitrous  acid)  of 
the  first  case  HNOj  +  H.bfo  mics  H.  O  -f-  NO. 
Xu  each  of  these  cases  the  woik  done  e.e;trically, 


by  one  atom  of  acid  would  be  different.  Tbe 
principal  aciioJ  which  really  occurs  is  tbe  first 
and  third  combined,  HNOt  -|-  Hg  becoming 
2  Hi  O  -f-  NO,  and  according  to  this,  one  atom  of 
nitric  acid  is  effective  for  one  aiid  a  half  equiva- 
lents of  electrical  action  ;  or  to  express  it  practi- 
cally, though  not  in  the  true  chemical  lan<;nage, 
two-thirds  of  an  atom  is  the  equivalent.  This 
action  ia  however  complicated  with  others,  for 
the  acid  is  even  totally  deoxidisrd  and  converted 
into  ammonia  t»  some  slight  extent.  Owing  to 
this  and  to  the  loss  by  evaporation  or  carrying 
away  of  acid  by  the  escaping  gases,  and  by 
leakiage  through  the  porous  cell,  tbe  working 
equivalent  or  valae  of  the  acid  can  only  be  settled 
by  actual  experiment,  and  in  addition  to  this, 
when  we  buy  nitric  acid  we  only  get  a  solution  cf 
it  vanring  very  mach  in  actual  strengh.  I  there- 
fore nave  calculated  a  table  showing  the  pro- 
perties of  the  acid  at  the  various  strengths  ;  it  is 
not  prepared  for  analytical,  bat  for  practical  use, 
and  is  based  on  Ure's  tables.  Column  I.  is  the 
specific  gravity  as  given  by  him  ;  Colnmo  IL  is 
the  percentage  of  true  a:id  HKOt  U  e's  tables 
are  based  on  the  anhydride  Ni  Og  formerly  re- 
garded as  the  acid,  bat  I  have  calculated  the 
tmo  acid  from  his  figures.  Column  III.  is  the 
number  of  atoms  of  6^  grains  weisbt  contained 
in  one  lb  weight ;  'and  Column  IV.  the  number 
of  those  atoms  in  1000  grains  fiuid  measure  ; 
these  two  I  have  calculated  from'.the  percentage, 
and  they  will  furnish  every  required  information 
as  to  the  work  which  acid  of  any  strength  is 
equal  to. 


I. 

II. 

III. 

-Uoms 

IV. 

Atom. 
In  1000 
liquid  gr. 

Spocine 

I'ercentaec 

Gravity. 

HNOj 

per  lb. 

1 

15210 

100 

11111 

21-4 

2 

1  6IK)0 

112  978 

10331 

91-6 

s 

1-4080 

92-048 

102-28 

21-39 

4 

l-4««0 

!»11I5 

10112 

21-113 

6 

14910 

00-189 

100^1 

21-88 

0 

11910 

89-259 

99  17 

2112 

7 

ii8sn 

8»3i9 

9314 

20-86 

s 

1-4860 

87-399 

9711 

2(h60 

9 

14820 

86470 

9607 

20-34 

10 

14790 

So'640 

9504 

20-08 

11 

V4760 

84  610 

9101 

19-82 

12 

1-4730 

83  680 

02-98 

19  57 

IS 

1-47<I0 

82  7W 

9I1H 

1931 

u 

14670 

81-820 

9091 

19^16 

li 

14010 

80-890 

8J-88 

1879 

16 

l-4fiO0 

79  961 

88  81 

18-53 

1? 

14570 

79-K31 

87-81 

1»27 

18 

14530 

78101 

86  77 

18-10 

19 

14518 

77-777 

81-42 

1790 

20 

1-4500 

77-176 

85-40 

1782 

•.il 

1-4460 

762le 

84-71 

1754 

ii 

14424 

75313 

83  67 

1727 

23 

1-4385 

74-382 

82  64 

16-98 

24 

14346 

73-453 

81-61 

I«09 

IS 

l-43n6 

72  623 

80-67 

16-39 

2« 

14269 

71491 

7»5« 

16in 

27 

1-V228 

70  663 

7840 

1580 

23 

1-121)0 

70000 

77-78 

1578 

39 

I'4I89 

«»734 

77-47 

15  50 

30 

1-4H7 

««-804 

7644 

1529 

31 

1-410? 

67874 

76-40 

1508 

32 

140S6 

«0  2»t 

7437 

14  S7 

S3 

1-4023 

66  014 

7i-H 

14-05 

34 

13978 

65-085 

72-31 

1444 

:!S 

1.3016 

«ll66 

71-28 

141» 

.in 

1-3K82 

01  226 

70-24 

13  93 

.3? 

r3-<Ka 

62  296 

691il 

13  68 

38 

l-»?83 

61-367 

68-18 

13  43 

S9 

1-3732 

60^437 

671S 

13-17 

40 

l.HWt 

69  007 

0611 

12^3 

ii 

13030 

.'i8  377 

65-08 

12  67 

a 

1-3S79 

57-048 

64-05 

12-43 

43 

13»« 

55-718 

63-02 

1218 

4t 

13477 

55-788 

01-98 

11-98 

43 

1-.34-.!? 

64  8^8 

00-95 

1169 

4A 

1-3370 

S3  928 

59-92 

1146 

47 

13.T23 

62  sas 

58-88 

II2I 

48 

1-3-/70 

62<J6S 

57  85 

10-97 

49 

1-3J16 

61130 

5U82 

10-73 

50 

1-3163 

60-260 

65  79 

10-49 

51 

13110 

49  279 

54-75 

10-26 

69 

1-3060 

48319 

63-72 

10-03 

63 

13i«'l 

47419 

.52-09 

«7l 

&4 

12917 

46  4811 

61-65 

9-56 

55 

12W 

45-569 

5102 

933 

5C 

12S2II 

♦4  029 

49  59 

909 

57 

1-3765 

4i7oU 

4S-50 

88« 

68 
66 
Co 

12705 

42769 

4r-i2 

8  63 

l-2i:44 

41  840 

4«19 

8  40 

I'SjJtl 

40911 

43-ie 

8  18 

01 
62 

l-aai 

aj'jsi 

4442 

7Ui 

I2)0i 

aa-usi 

ii-J» 

7  73 

»3 
04 

I'iilo! 

3-1-121 

42-36 

761 

12341 

37191 

4132 

7-28 

flj 

1-2271 

,30-2»2 

40  29 

7W 

6a 

l-i2l2 

sy.ui 

3926 

C-8J 

07 

1214s 

34-102 

3S-22 

6-04 

(18 
1-9 

12.'Sl 

l-^oio 

334?2 
32  512 

37  IV 
30-16 

6  43 
B-2J 

7" 

1-V.i.W 

■M.ll-l 

3513 

Olill 

28,  is  2HN0i  +  3H|0.  This  is  the  strength 
to  which  boiling  brings  both  stronger  and  weaker 
acids  and  distils  unchanged  at  248°  Fah.,  bat  is 
not,  as  sometimes  stated,  a  definite  hydrate,  as  it 
varies  according  to  the  pressnre. 

39  and  thesaabouts,  is  double  aquafortU,  and  1 
about  63  is  single  aquafortii. 

136.    The   jfollowing    experiments  will    boM 
illustrate  the  uses  of  the  table  and  the  actionsf 
the  battery.    The  acid  nsed  -was  pure,  inten 
for   analytical   purposes,   its    specific   g^^ 
1-3175  giving,  by  averages  bi-twcen  No. /» 
50  in  the  table,  a  value  of  10-58  atoms  per  1000 
grains,  or  S-29  for  500,  the  quantity  nsed  in  the 
porous   cell,  which    on  the     above    theoretical 
considerations     should    furnish    at    two-thirds 
7'93   equivalents;     SOOO    grains    measure     of 
snlphnric   aeid    solution    wera    used    in    the 
enter    cell    equivalent     to    the    consumption 
of  12  units  of  zinc,  and  a  sheet  of  copper  was 
arranged   to  receive  a  deposit  of  copper.    The 
cell  continued  in  action  for  nearly  7  hours,  giving 
a  deflection  ranging  between  67°  to  55°  and  at 
last  falling  rapidly  to  20°.    Tllere  wpre  deposited 
8'64  uuits  of  copper,  while  10-21  units  of  zinc 
were  dissolved,  showing  a  loss,  by  local  action^ 
of  1'57  units.    I  afterwards  allowed  the  action  to 
go  on  as  long  as  any  took  plaee,  bnt  only  I-2S 
more   of   copper  was  deposited,   and  3  of  zinc 
dissolved,   showing  how  much  the  local   action 
increases  towards  the   end  ;   it  was  more  t^an 
14  per  cent,  beyond  the  5  allowed  in  calculations 
for  the  simple  cell :  as  to  the  nitric   acid,  8'64 
the  true  work  is  so  near  7-93  that  calculated  as 
to  show  that  the  reaction  described  is  the  chief 
one  and  that    the  more  perltot  deoxidisation 
which  ma)-  occur  compensates  for  losses  ;  how- 
ever as  it  is  not  p->8sible  to  w.irk  to  near  ex- 
haustion as    in  this  experiment,  for  practical 
purposes    the    atom    should   be  taken    as    the 
equivalent  instead  of  two-thirds. 

1.37.  It  has  been  rccommendcid  tb  nta  Salt  in- 
stead of  sulphuric  aeid,  and  the  foUowibg  trial 
was  made  under  exactly  the  same  coadiiions  as 
the  first ;  the  current  went  np  to  64°  lasted  Z\ 
hours  instead  of  7  gave  a  deposit  of  copper  4-13 
nnits  and  use  of  sine  4-72  being  a  loss  ot  one- 
eighth  by  local  action.    This  proves,  as  might  be 
expected,  that  the  use  of  salt  is  bad  economy,  it 
takes  no  part  in  tbe  reaction  (90  far  as  cost  ia 
concerned),  except  as  a  condnetor,  bot  the  zinc 
is  dissolved  by  the  nitric  acid  transferred  to  it 
by  electrolyras. 

138.  For  practical  nse  a  much  cheaper  nitric 
acid  may  be  obtained.  Thus  I  use  one  of  sp.  gr. 
1-4146  containing  76*4  atoms  per  lb.,  and  coating 
threepence  per  lb.,  or  '0393  of  a  penny  per  atom. 
Applying  the  results  of  the  experiment  to  this 
value  we  have  the  cost  of  working  nitric  acid 
batteries  thus : — 

Cost  of  simple  cell  per  nnit  -0171 

Extra  local  action  14  per  cent  s:  '0066 
Nitric  acid  —  f  atom  '026S        '0328 


Per  unit 
Working  with  salt  we  have  — 


■0799 


Cost  of  salt,  say 

Zinc  equivalent  32-6 

Loss  16  per  cent.  4-9 

37ilb.  at  7d.  -r  7000 

Nitric  acid  —  1  atom     0393 

30  per  cent  0118 

Cost  per  unit 


•OMO 

0376 
0511 


•0006 


1,  is  the  absolute  theoretical  acid,  called  the  Isc 
hydrate    fo  iin-rt,. 

19,  is  zaNO  -e  a  I'C,  formerly  the  2nd 
hydrate. 


This  shows  an  excess  of  cost  of  one-eighth  by 
using  salt,  and  this  excess  would  increase 
aecording  as  the  cost  of  nitric  acid  per  lb.  or  per 
unit  exceeded  the  figure  given.  Adding  to  the 
first  figures  enough  to  bring  the  coat  Dp  te 
practical  working,  or  1  atom  of  acid  per  nnit 
-0799  +  -0131  =  -0930  as  the  cost  per  unit  as 
compared  with  the  other  formi  of  battery.  This 
is  somewhat  under  that  of  Daniells,  but  that  is 
capable  of  redaction  by  causing  tbe  copper  to  be 
deposited  in  useful  forms,  while  this  is  at  its 
lowest ;  the  real  drawback,  however,  to  nitric 
acid  batteries  is  the  escape  of  nitrous  gases, 
which  are  unwholesome  and  very  injurious  to  all- 
metallic  substances  ;  where  these  can  be  avoiilcd, 
and  the  trouble  attending  its  luc  is  of  little 
m  imeut,  the  nitric  acid  cell  is  undoubtedly  tbe 
most  powerful  and  most  advantaxeous  source 
at  frJ^Cllt  known  from  which  to  obtain  a  steady 
a  id  powerful  current. 


'"''"'(fi&abyGoom^ 
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ON  STAB-GBOUPING.  STA.B-DBIFT,  AND 
STAR-MIST* 

(ContiiuM  from  paga  217.) 

TURNING  to  tba  snl>jeot  of  star-mist,  andtr 
which  head  I  include  all  orders  of  nebolic,  I 
propose  to  deal  bnt  ifith  a  small  proportion  of  the 
eridence  I  hare  collected  to  prore  that  none  of 
the  nebule  are  external  galaxies.  That  eridenoe 
hM  indeed  become  exceedingly  Toluminons. 
I  shall  direll,  therefore,  on  three  pointo  only. 
First,  OS  to  the  distribation  of  the  nebulce : — 
Tfaej  are  not  spread  with  any  approach  to  uni- 
fonnity  orer  the  haaTcns,  but  are  gathered  into 
stnams  and  olosters.  The  one  great  law  whi(^ 
ebsmotanMS  tbair  distribntioD  is  an  aroidance  of 
the  Milky  Way  aad  its  neighbourhood.  This 
peooliarit^  has  strangely  enough  been  regarded 
by  astronomers  as  showing  that  there  is  no  asso- 
ciation between  the  nebole  and  the  sidereal 
system.  They  hare  forgotton  that  marked  con- 
trast is  as  clear  a  sign  of  association  as  msrked 
resemblance,  and  has  always  been  so  regarded  by 
logicians. 

Secondly,  there  are  in  the  sonthem  heavaas 
two  wall-marked  streams  of  nebulce.  Each  of 
these  streams  is  associated  with  an  equally  well- 
.  marked  staeam  of  Stan.  Each  intermixed  stream 
directs  its  course  towards  a  Magellanio  Oloud,  one 
towards  the  Nnbecala  Miuac,  the  other  to- 
wards tbe  Nubecula  Major.  To  these  great 
olaaters  they  flow,  like  rirers  towards  some  mighfy 
lak».  And  within  these  olustans,  which  are  doubt- 
less rongbly  spberioal  in  form,  there  are  found 
intermixed  in  woodsrfnl  profusion,  stars,  star 
clusters,  and  all  the  orders  of  nebulce.  Can  these 
ooineidanaM  he  regarded  as  accidental  P  And  if 
not  aooidanta],  ia  not  the  lesson  they  clearly  teach 
us  this,  that  nebuls  form  but  portions  of  the 
sidereal  system,  associating  themselTsa  with  stars 
on  terms  of  equality  (if  one  may  so  speak),  eren 
if  single  stars  be  not  more  important  objaots  in 
the  scale  of  creation,  than  these  nebulous  masses, 
which  have  been  so  long  regarded  as  equalling, 
if  not  oatrying,  the  sidereal  system  itself  in 
extent? 

The  third  point  to  wbioh  I  wish  to  inrite  atten- 
tion is  the  way  in  which  in  many  nebute  stars  of 
ooniiderable  relative  brigfatmess,  and  belonging 
obviously  to  the  sidereal  system,  ate  so  associated 
with  nebnlons  masses  as  to  leave  no  doubt  what- 
ever that  these  masses  really  cling  arotmd  them. 
The  assooiation  is  in  many  instanoes  far  too 
marked  to  be  regarded  as  the  effect  of  accident. 

Amongst  other  instanceaf  may  be  cited  the 
nebula  round  the  stars  ei  and  c*  in  Orion.  In 
this  object  two  remarkable  nebulous  nodules  cen- 
trally surronnd  two  double  stars.  Admitting  the 
association  here  to  be  real  (and  no  other  ein>lana- 
tion  can  reasonably  be  admitted),  we  are  led  to 
interesting  conclnsions  respecting  the  whole  of 
that  wonderful  nebnlons  region  which  surrounds 
the  sword  of  Orion.  We  are  led  to  believe  that 
the  other  nebula;  in  that  region  are  really  asso- 
ciated with  the  fixed  stars  there ;  that  it  Is  not  a 
mere  coincidence,  for  instance,  that  tbe  middle 
star  in  the  belt  of  Orion  is  involved  in  nebnla,  or 
that  tbe  lowest  star  of  the  sword  is  similarly  cir- 
cumstanced. It  is  a  legitimate  inference  from  the 
evidence  that  all  the  nebnl»in  this  region  belong 
to  one  great  nebulous  g-oup,  which  extends  its 
branches  to  these  stars.  As  a  mighty  hand  this 
nebulous  region  seems  to  gather  the  stars  here 
into  close  association,  showing  us  in  a  way  there 
is  no  misinterpreting,  that  these  stars  form  one 
•ystem. 

The  nebnla  ronnd  the  strange  variable  star, 
Kta  ArgAs,  is  another  remarkable  instance  of  this 
sort.  More  than  two  years  ago  I  ventured  to 
make  two  predictions  about  this  object.  The  first 
was  a  tolerably  safe  one.  I  expressed  my  belief 
that  tbe  nebnla  would  be  found  to  be  gaseous. 
After  Mr.  Huggins'  discoveiy  that  the  great  Orion 
nebnla  is  gaseous,  it  was  not  difficult  to  see  that 
tbe  Argo  nebula  must  also  be  so.  At  any  rate,  thia 
has  been  established  by  Captain  Hersohel's  spec- 
troscopic researches.  The  other  prediction  was 
more  venturesome.  Sir  John  Hersohel,  whose 
opioion  on  such  points  one  would  always  prefer 
to  ahare,  had  expressed  his  belief  that  the  nebula 
liee  &r  ont  in  qiace  beyond  the  stars  seen  in  the 
■ame  field  of  view.  I  ventured  to  express  the 
opinion  that  those  stars  are  involved  in  the  nebula. 
Xately  there  came  news  from  Australia  that  Mr. 


•Tlwiabrt«Bee«f«L«rt»BdeUvBrribya.A.  Paocroa. 
S.A.,*ttheB<9alIa>UtaUonoaUar6. 

i  Eight  pictnn*  of  nsbnlie  were  uhibited  ia  iUutntioa  of 
HuspeetUlwity.  ^ 


Le  Soeur,  with  the  great  reflector  erected  at  Mel- 
bourne, has  found  that  the  nebnla  has  changed 
largely  in  shape  since  Sir  John  Hers(diel  observed 
it.  Mr.  Le  Sueur  accordingly  expressed  hia  belief 
that  the  nebula  lies  nearer  to  us  than  the  fixed 
stars  seen  in  the  same  field  of  view.  More 
lately,  however,  he  has  found  that  the  star  Eta 
Argus  is  shining  with  the  light  of  bnming  hydro- 
gen, and  he  expresses  his  belief  that  the  star  has 
consumed  the  nebulous  matter  near  it.  Without 
agreeinff  with  this  view,  I  recognise  in  it  a  prqof 
that  Mr.  lie  Sueur  now  considers  the  nebula  to 
be  really  associated  with  the  stars  around  it.  My 
belief  is  that  as  the  star  recovers  its  brillianoy, 
obaervatiou  will  show  that  the  nebula  in  its 
immediate  naighbourhood  becomes  brighter  (not 
fiiintor  through  being  oonsnmed  as  fuel).  In&ct, 
I  am  disposed  to  Mgard  the  variations  of  tbe 
nebula  as  tystamatio,  and  due  to  orbital  motions 
among  its  varioos  portions  around  neighbouring 
■tart. 

As  indicative  of  o&er  laws  of  aasoolation  bear- 
ing on  the  relations  I  have  been  dealing  witii,  I 
may  mention  the  eiroumstaace  that  red  stars  and 
variable  stars  aifeot  the  neighbourhood  of  the 
Milky  Way  or  of  well-marked  star-streams.  Tbe 
constellation  Orion  is  singularly  rich  in  objects 
of  this  class.  It  is  here  that  the  strange  "  vari- 
able "  Betelgenx  lies.  At  present  this  star  shows 
no  sign  of  variation,  but  a  few  years  ago  it  exhi- 
bited remarkable  diangee.  One  is  invited  to 
believe  that  the  star  may  have  been  carried  by  its 
proper  motion  into  regions  where  there  is  a  more 
uniform  distribution  of  the  material  whence  this 
orb  recmits  its  fires.  It  may  be  that  in  the  con- 
sideration of  such  causes  of  variation  afiecting  our 
snn  in  long  past  ages  a  more  satisfaototy  explana- 
tion than  any  yet  obtained  may  be  found  of  the 
problem  geologists  find  so  perplexing— the  former 
existence  of  a  tropical  climate  in  places  within 
the  temperate  xone,  or  even  near  the  Arctic 
regions.* 

It  remains  that  I  should  exhibit  the  general 
results  to  which  I  have  been  led.    It  has  seemed 
to  many  that  my  views  tend  largely  to   diminish 
our  estimate  of  the  extent  of  the  sidereal  system. 
The  exact  reverse  is   the   case.    According  to 
accepted  views  there  lie  within  the  range  of  our 
most  powerful  telescopes,  millions  of  millioni  of 
suns.  According  to  mine,  the  primary  suns  within 
the  range  of  our  telescopes  must  be  counted  by 
tens  of  thousands,  or  by  hundreds  of  thousands 
at  the  outside.     What  does  this  diminution   of 
numbers  imply  bnt  that  the  space  separating  snn 
from  sun  is  enormously  greater  than  accepted 
theories  would  permit  ?    And  this  increase  im- 
plies an  enormous  increase  in  the  estimate  wa  ore 
to  form  of  the  vital  energies  of  individual  suns. 
For  the  vitality  of  a  sun,  if  one  may  be  permitted 
the  expressioo,  is  meawired  not  merely  by  the 
•mount  of  matter  over  which  it  exeroissa  control, 
but  by  the  extent  of  space  within    which  that 
matter  is  distributed.    Take  an  orb  a  tiionsond 
times  vaster  than  oar  sun,  and  spread  over  its 
surfiuje  an  amount  of  matter  exceeding  a  thou- 
sandfold the  combined  mass  of  all  the  planete  of 
the  solar  system : — So  far  as  living  force  is  con- 
cerned, the  result  is — nil.    But  distribute  that 
matter  throughout  a  vast  space  all  ronnd  the  orb 
— that  orb  becomes  at  once  fit  tj  be  the  centre 
of  a  host  of  dependent  worlds.    Again,  according 
to  accepted  theories,  when  the  astronomer  has 
succeeded  in  resolving  the  milky  light  of  a  portion 
of  the  galaxy  into  stars,  he  has  in  that  direction, 
at  any  rate,  reached  the  limits  of  the  sidereal 
system.    According  to  my  views,  what  he  has 
really  done  has  been  but  to  analyse  a  definite 
aggregation  of  stars — a  mere  comer  of  tbe  great 
system.    Yet  once  more.     According  to  accepted 
views,  thousands  and    thousands    of  galaxies, 
external  to  the  sidereal  system,  can  be  seen  with 
powerful  telescopes.     If  I  am  right,  the  external 
ster-systems  lie  far  beyond  fjie  reach  of  the  most 
powerful  telescope  man  has  yet  been  able  to  con 
struct,  insomuch  that  perchance  the  nearest  of 
the  outlying  galaxies  may  lie  a  million   times 
beyond  the  range  even  of  the  mighty  mirror  of 
the  great  Rosse  telescope. 

But  this  is  little.  Wonderful  as  is  the  extent 
of  the  sidereal  system  as  thus  viewed,  even  mors 
wonderful  is  its  infinite  variety.  We  know  how 
largely  modem  discoveries  have  increased  our 
estimate  of  the  complexity  of  the  planetary  sys- 
tem. Where  the  anciente  recognised  but  a  few 
planete,  we  now   see,   besides  the  planete,  the 


families  of  satellites ;  we  see  tbe  rings  of  Saturn , 
in  which  minute  satellites  must  be  as  tbe  sands 
OD  the  tMrtbon  for  multitude ;  the  wonderful 
zona  of  aateroids ;  myriads  on  myriads  of  comete  ; 
millions  on  millions  of  meteor  systems,  gathering 
more  and  more  richly  around  the  sun,  until  ia 
his  neighbourhood  they  form  the  crown  of  glory 
which  burste  into  view  when  he  is  totally  eclipsed. 
But  wonderful  as  is  the  variety  seen  within  tho 
planetary  system,  tbe  variety  wi  thin  the  sidereal 
system  is  infinitely  morcamasing.  Besides  tbo 
single  suns,  there  are  groups  and  systems  and 
streams  of  primary  suns ;  there  are  whole  galaxies 
of  minor  orbs  ;  there  are  olnstering  stellar  aggre- 
gations, showing  every  variety  of  richness,  of 
figure,  and  of  distribution ;  there  are  all  tho 
various  forms  of  nebulic,  resolvable  and  irre- 
solvable, circular,  elliptical,  and  spiral  ;  and 
lastly,  there  are  irregalar  masses  of  luminoua 
gas,  clinging  in  fantastic  convolutions  around 
sters  and  star-systems.  Nor  is  it  unsafe  to  assert 
that  other  forms  and  varieties  of  structure  will 
yet  be  discovered,  or  that  hundreds  more  exist 
which  we  may  never  hope  to  recognise. 

Bnt  lastly,  even  more  wonderful  than  tho 
infinite  variety  of  the  sidereal  system,  is  it» 
amazing  vitality.  Instead  of  millions  of  inert 
masses,  we  see  the  whole  heavens  instinct  with 
energy, — astir  with  busy  life.  The  great  masses 
of  Inminons  vapour,  though  occupying  countless, 
millions  [of  cubic  miles  of  space,  are  moved  by 
unknown  forces  like  clouds  before  the  summer 
breaae  ;  star-mist  is  condensing  into  olosters ; 
star-clnsters  ar«  forming  into  suns  ;  streams  and 
clusters  of  minor  orbs  are  swayed  by  unknown 
attractive  energies  ;  and  primary  sims  singly  or 
in'systems  are  pursaing  theirstatoly  path  through 
space,  rejoicing  as  giants  to  mn  their  coorse, 
extending  on  all  sides  the  mighty  arm  of  their 
attraction,  gathering  from  ever  new  regions  of 
space  anppliee  of  motive  energy,  to  be  trans- 
formed into  the  various  forms  of  force, — light,, 
and  heat,  and  electricity, — and  distributed  in 
lavish  abundance  to  t  he  worlds  which  cirde  ronnd 
them. 

Truly  may  I  say,  in  conclusion,  that  whether 
we  regard  its  vast  extent,  or  its  infinite  variety,, 
or  the  amazing  vitality  which  pervades  its  every 
portion,  the  sidereal  system  is  of  all  the  subjects 
man  can  sti^y,  tbe  most  imposing  and  the  most 
stupendous.  It  isas  a  book  full  of  mighty  problems, 
— of  problems  which  are  as  yet  almost  untouched 
by  man,  of  problems  which  it  might  seem  hope- 
less for  him  to  attempt  to  solve.  But  those  prob- 
lems are  given  to  him  for  solution,  and  he  mii 
solve  them,  whenever  he  dares  attempt  to  deci- 
pher aright  the  records  of  that  wondrous  volume.. 


*  Sir  John  Benohel  loag  tinea  pointed  to  the  variation 
of  our  aun  aa  a  pottible  catue  of  inch  chaogei  of  terres- 
trial climate. 
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§  II.— FUHUBILITT. 

FLEXIBILITY  is  tbe  capability  of  bending 
without  any  permanent  separation  of  the.par- 
ticles  in  a  body.  This  isan  important  property, 
in  consequence  'of  praotiosl  qaestions  which  it 
involves. 

No.  I. — Lows. — ^A  body  in  wbioh  the  dimension 
of  length  is  oonsiderably  greater  than  tbe  other 
two  dimensions,  may  be  viewed  aa  constituted  by 
three  sets  of  particles — the  upper,  the  lower,  and 
the  middle.  The  oooditlons  of  these  in  a  flexed 
body  are  ihe  subject  of  the  few  but  important 
laws  of  flaxibility.  A  rod  with  wires  passed 
through  it,  shows  well,  in  an  enlarged  form,  the 
meaning  of  the  laws.  When  tbe  wires  carry 
white  beads  the  action  is  made  still  more  evident. 
Fig.  87.  Lead  or  some  body  tlu(l  keeps  the  bent 
form,  is  the  best  material  for  the  tod. 

Law  I.  Tbe  upper  particles  of  a  flexed  body 
are  separated  without  destroyinc;  their  molecular 
attraction.  Hold  the  wired  rod,  the  wires  per- 
peudicular, bend  theendauonrn.the  wires  diverge, 
forming  an  angle  between  each  pair.  The  beads, 
as  Fig.  38,  represent  the  particles  as  separated  by 
the  action  of  oendiog. 

N.B.— The  terms  upper  and  under,  ore  not  to 
be  token  in  their  ordinary  sense  only.  For  then 
the  laws  would  refer  to  but  one  sort  of  flexion — 
centre  raised  mp,  ends  bent  damn.  Every  flexed 
body  has  a  convex  an^  concave  side.  And  in  this 
sense  are  used  the  terms  upper  and  under. 

Law  II.  The  lower  particles  of  a  flexed  body  aro 
compressed.  Look  at  the  beads  below  (a),  they 
are  close  up,  or  perhaps  overlapped. 


*  The  copyright  of  this  series  of  articles  is  retarrad 
by  the  Anthor. 
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Law  III.  The  central  particles  are  neither 
eepareted  or  oompreued.  This  law  is  not  to  be 
taken  in  a  very  strict  sense,  which  would  he  that 
only  ow  lingU  file  of  particles  was  in  the  un- 
affected conditinn.  Bat  so  small  is  th  -?  greatest 
leparation,  tiiat  a  considerable  portion  of  the  bod; 
nay  l>e  looked  Dpon]a«  practically  unaffected. 
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Law  rV.  The  separation  of  the  upper  and  com- 
jMression  of  the  iower  particles  diminishes  to  the 
centre.  The  angle*  of  the  wires  show  the 
dimiontion. 

No.  II. — Proofs.  The  rod  with  the  wires  can- 
tains  a  simple  proof  of  all  fonr  laws.  The  wires 
are  acted  npon  by  the  lines  of  particles  only. 
When,  therefore,  the  wires  are  displaced,  the  par- 
ticles too  mast  he  displaced,  and  in  a  similar 
manner. 

Therefore,  where  the  rods  indicate  separation, 
compression  greater  or  less,  similar  action  lunst 
have  been  effected  (on  a  rery  reduced  scale)  in 
the  flexed  body. 

No.  II.— Applications. 

App.  I. — Neutral  Axis  is  that  part  of  the 
body  which  is  neither  dilated  nor  compressed. 
And  this  nentralaxis,  practically  extends  to  some 
depth  at  either  side  of  the  strict,  absolute  centre 
line. 

App.  II. — HoUow  Besm.  Under  certain  con- 
ditions a  hollow  beam  is  stronger  than  a  solid  one 
of  the  same  dimensions.  This  question  occurs 
again,  jnst  now,  only  what  flexibility  contributes 
to  the  explanatiou  ?  1.  In  the  hollow  beiim  the 
real  effectire  part  is  retained,  that  is  :  the  upper 
set  of  particles,  which  resist  by  their  molecular 
attraction,  and  the  lower  set,  which  resist  by  their 
opposition  to  compression.  The  beam,  then,  has 
in  certain  dimensions,  all  that  oontribntes  to  its 
strength,  although  much  diminished  in  quantity 
of  matter. 

2.  The  weight  of  all  the  matter  in  the  neutral 
axis  is  removed  ;  so  mnch  bending  force  is  thus 
avoided. 

3.  No  crushing   force    is    directly  oonreyed 
m  the  upper  to  the  lower  set    of  particles 

bottom  of  the  beam— except  at  the 
sides  ;~  the  rest  of  the  bottom  of  the 
beam  is  only  acted  upon  throDgh  its  cohesion  to 
its  edges,  or  sides.  There  is,  therefore,  introduced 
a  resistance  to  flexure,  represented  by  the  whole 
length  of  the  bottom  of  the  beam,  inside  its  per- 
pendicular walls.  On  the  contrary,  in  the  solid 
beam  each  Tertical  layer  transmits  a  portion  of 
the  force,  directly  crashing  the  lower  particles. 

App.  III.— Girders.  The  great  horizontal 
beams  of  iron  now  so  common,  have  a  for<T>,  the 
section  of  which  is  like  the  letter  H  I*id  ^''t  H  i 
Fig.  39;  Their  resistance  depends  in  part  on  the 
same  principles  as  those  jnst  explained  for  the 
hollow  beam.  The  centre  rib  takes  the  place  of  the 
two  sides.anii  is  strengthened  as  required  by  anple 
pieces,  Fig  39,  a  a.  The  girder  is  not  of  neceesity 
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solid  tbrnnghout.    Thus  lightness  and  elegance 
of  design  can  be  oombined  with  strength,  Fig.  40. 


§    III.— KLA8  TICITY 

Elasticity  is,  to  a  certain  point,  the  same  as 
flexibility,  bnt  it  has  somethin?  additional,  by 
which  it  differs  essentially.  When  drawn  away 
from  their  position  of  rest,  elasticity  gives  to  the 
particles  the  power  of  returning  to  that  position, 
rhis  power  is  called  "  Te<titntion."  Almost  all 
bodies  are  ehistic,  more  or  le*«  ;  some  very  little, 
others  very  much  so. 

Elasticity  is  a  subject  of  great  consequence, 
which  hiks  been  investigated  by  deep  mathe- 
matical stndy  and  mnch  experimental  research 
Here,  of  conne,  but  the  great  general  principles 

There  are  foot  sorts  of  elasticity — elasticity  of 
compritsion,  of  tractioit,  of  JUxion,  and  of  tor- 
rinn.  Tbe  two  first  are  familiar  in  balls,  strings 
of  india-mbher;  the  third,  in  rods  of  wood, 
steel,  &a. ;  the  fonrth,  is  that  observed  in  cords  of 
every  sort,  when  twisted.  Torsion-elastici^  is 
well  shown  to  the  eye  b^  an  elastic  rod  with  wires, 
or  a  thick  cord.  Holding  the  rod  or  cord  pei^ 
pendicnlar,  the  wires  show  the  duinged  porition 
of  the  particles  when  the  rod  or  cord  is  twisted, 
Fig.  41.    In  all,  the  disturbed  particles  return  to 


their  position  of  rest,  whether  forced  from  it  by 
compression,  by  drawing  asunder,  by  bending,  or 
by  twisting.  All  four  belong  to  the  solid  state, 
the  first  only  to  the  liquid  and  gaseons. 

No.  I. — Laws.  These  regard  particularly  the 
fonrth  sort  of  elasticity. 

Law  I.  The  laws  of  flexibility  are  true  of 
elasticity,  inssmnch  as  the  sort  of  elasticity  will 
permit.  There  is  separation,  compression,  and 
neutral  axis,  where  the  source,  cause,  mode  of 
action  of  the  elasticity,  can  produce  these  effects. 

Laws  II.  In  torsions  elasticity  the  force  of  tor- 
sion is  proportional  to  the  angle  of  torsion. 
When  the  cord  is  twisted,  the  particles  movehnri- 
zontally,  forming  an  angle  with  theT  original 
position.  The  wires  represent  each  a  line  of 
particles  from  the  centre  to  the  circumference  of 
the  cord.  The  angle  with  the  position  of  rest  is 
called  the  angle  of  torsion,  a.  Fig.  42. 
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Law  UL  In  torsion  e'lasticity  the  oscillations 
are  isochronous.  No  matter  bow  great  or  small, 
the  distance  (within  certain  limits)  at  either  side 
of  the  point  of  rest,  to  which  the  particles  move, 
the  swing  is  effected  in  equal  times. 

No.   II. — Proofs.  Experimental  only. 

Law  I.  Compre'sion-elaaticily,  does  not  admit 
the  separation  of  particles.  The  existence  of  this 
source  is  usnally  shown  by  dropping  an  ivory  hall 
upon  a  block  of  marble,  damped  with  some  dark 
thick  fluid.  The  spot  upon  the  ball  will  be  fonnd 
to  be  mnch  Inrger  than  the  point  on  which  the 
ball  wonld  stand  if  laid  gently  down.  The  ivory 
mnst,  then,  have  been  compressed.  Its  Torm  remains 
still  true  ;  itmn-t,  therefore,  have  been  restored. 
In  traction-elasticity  there  can  be  no  compres- 
sion. The  particles  are  all  drawn  away.  A  strip 
of  india-rubber  under  traction  is  interesting.  By 
marking  some  one  spot  its  changes  can  be  ob- 
served.     It  grows  thinner,  as  the  force  increases, 


and  if  the  strip  be  flat,  and  of  equal  breadth 
throughout  its  length,  the  sides  move  in,  more 
or  less  parallel,  except  jnst  near  where  the  ends 
are  held.  Flection-elasticity  shows  exactly  as  the 
flexibility  laws,  adding  the  restitution.  An  elaatio 
rod  with  wires,  Fig.  43,  a,  returns,  when  relieved 
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from  action,  to  its  first  form,  h.  In  torsion, 
ebutioity,  the  compression  which  take*  place  is 
not  in  the  same  direction  as  in  flexibility.  This 
Is  mads  evident  by  the  wires.  Fig.  41  ;  at  both 
sides  the  wires  stand  out. 

The  compression  begins  at  the  axis  of  the  cord, 
decreasing  horizontally  to  the  oircnmihrenoe 
This  compression  makes  itself  felt  by  the  resist- 
ance to  further  twisting,  which  a  cord  soon  oSan. 
There  is,  too,  a  certain  spiral  motion  which  adds 
to  the  compression.  To  have  been  mentioned, 
mnst  be  enough  for  this  spiral  windin<'. 

Law  n.  Found  to  l>e  experimentally  true ;  a 
known  force  2,  3,  n  times  greater,  was  found 
eqnal  to  the  torsion  of  an  angle  S,  3,  »  times 
larger.  Some  idea  of  the  apparatus  ia  the  Appli- 
cations. 

Law  III.  Shown  by  Conlomb  to  be  the  ca 
The  experiments  do  not  belong  to  mechanics, 
least,  the  forces  brought  into  action. 

No.  n I.— Applications. — From  amongst  these 
the  principal  one  is,  the  explanation  of  Cou- 
lomb's inatmment,  in  its  meckamxecA  easentials. 
These  well  understood  now  there  is  so  mnch 
done  and  out  of  the  way  for  electrical  study  later. 

Apt>.  I. — Torsion  Balance. — An  index  A  is 
delicately  suspended  by  a  thread  free  from  all 
torsion,  Fig.  44.  Under  the  index  is  a  graduated 
circle,  the  degrees  of  which  show  the  angles  of 
torsion.  In  some  experiments  it  is  required  to 
make  the  index  stand  at  a  certain  angle.  This 
is  effected  by  turning  the  handle  h  of  the  axis  a 
above,  from  which  the  thread  bangs.  The  handle 
of  that  axis  carries  an  index  over  a  small 
graduated  circle.  When  the  upper  torsion  is 
need,  it  mnst  enter  into  the  calculations  of  the 
force  under  examination.  It  may  sometimes  be 
more  than  one  turn,  one  comp'ete  revolution  of 
the  hsndle.  Tbe  divided  circle  serves  for  t^ny 
number  of  tnms.  At  first  sight  the  torsion 
balance  here  shown  may  seem  to  differ  very  much 
from  the  Conlomh  iostrument.  Fig.  45.  Still 
there  is  not  the  smallest  ettenHal  difference,  in  as 
mnch  as  they  are  torsion  balances.  A  cage  of 
glass  A,  protects  the  index  from  the  air  currents. 
From  the  cage  rises  the  tube  whioh  supi>orts  the 
nppir  torsion  scale,  the  axis,  and  nippers  to 
hold  the  silver  wire.  The  lower  torsion  scale  is 
usually  on  the  cage.  All  other  details  are  de- 
pendent npon  electrical  principles.  And  here 
oocnrs  the  first  occasion  of  warning  the  student 
against  over-attention  to  the  unimportant  details 
of  instruments.    See,  make  r  1  e  .  At 

sure  of  all  the  essentials 
required  by  the  principles. 
These,  well  understood, 
and  retained,  the  explana- 
tion of  the  iostrament  is 
fixed  in  the  mind.  The 
details  may  or  may  not  be 
remembered  ;  this  will 
not  affect  true  knowledge, 
tbe  instrnments  under  new 
forms  can  still  be  recog- 
nised and  examined. 
Besides,  in  too  much  at- 
tention to  detail  s,  there  is 
sometimes  this  danger, 
that  the  memory  is 
over-burdened  with  them  ; 
in  the  confusion  the  mintl 
does  not  see  where  the  essentials  arj,  aud  after  a 
most  careful  setting  forth  ot  even  the  smallest 
points  of  height,  p  isition,  material,  and  general 
action  &o.,  the  explanation  of  an  apparatus  m  ty 
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ooodads  without  one  of  the  main  priacples  having 
been  tonobed. 

Examiners  in  mathematics  will  sometimes  pre- 
sent  a  propoeition  with  the  fig;are  reversed  from 
its  nsiial  posiUon.  How  man;-  candidates  has 
not  this  immaterial  change  completely  pazzled  ? 
So  in  scientific  appaiatns,  cliange  the  position, 
form,  kc,  leaving  the  eeaentials ;  many  who  have 
stored  op  pages  of  details,  will  no  longer  re- 
cognise uie  instmment,  to  acqnire  the  explanation 
of  which  may  have  ooat  them  much  labour. 

App.  II. — Inelastio  Bodies. — It  is  impossible 
to  have  a  body  hard,  and  perfectly  free  from 
elasticity.  0/  this  remarkable  proofs  later  in  ex- 
periments, which  for  their  perfection  require  such 
ixxUea.  Perfect  elasticity  is  equally  impossible. 
Fall  reititution  takes  place,  but  its  external  effect 
is  not  fully  prodneed ;  more  strictly  the  "  ex- 
ternal action"  of  even  the  most  perfect  elasticity 
is  never  complete — 'proved  experimentally  in 
Dynamics. 

A.pp.  UL  Torsion  ihook. — Under  this  title,  a 
French  enipneer  explained,  some  time  ago,  the 
cause  of  the  occasional  breaking  of  railway 
carriage  axles,  which  may  have  appeared  to  be 
quite  Bound.  At  the  ourres  of  the  "  line,"  the 
ituide  wheel  produces  a  torsion  in  the  axle,  which 
little  by  little  disintegrates  the  metal,  and  so 
insidiously,  that  none  of  the  ordinary  methods  of 
examinationa,  indicate  the  flaw  which  has  ex- 
tended from  the  outside  to  the  centre.  Close 
scrutiny  and  experiments  have  confirmed  the 
theory  of  Mr.  Lucaa.  The  chief  remedy  he  pro- 
poses, is  to  have  the  axles  made  of  welded  bars. 
Any  flaw  vrill  thus  show  at  onoe.  Another  safe- 
guard is  to  have  the  wheels  so  hung  that  they 
can  move  with  diflerent  velocities.  The  experi- 
ments of  Mr.  Lucas  are  very  interesting  and  in- 
structive, but  are  too  long  to  be  produced  here.* 

App.  IT.  Cork  springs. — Cork  would  seem 
to  posaesa  a  remarkable  power  of  endurance,  in 
bearing  compression,  elasticity  ;  so  much  so  that 
it  haa  been  substituted  for  indiau  rubber  in  rail- 
way ^springs.  The  oork  prepared  for  this  use, 
Undo'  a  pressure  of  200001b.,  exhibited  an 
elasticity  which  recalled  that  of  oompressed  air. 
(To  be  eontinved.) 


MSCHANICAL  MOVEMBNTS-t 

{Coittittued  from  page  248.) 

*!  OO       A  parallel  motion  nsed  only  in  par- 
XOO*     ticnlar  cases. 

134.  Shows  a  parallel  motion  used  in  some  of 
the  old  single-acting  besm-enginea.     The  piston- 


*  "  Les  Hondea."  Vol.  I.,  p.  290,  III.  p.  M3. 
\  Extracted  fiom  *  compilatioB  lij  Mr.  H.  T.  BxowH, 
Kditor  of  the  "  Aiueiicui  Aituan." 


rod  is  formed  with  a  straight  rack  gearing  with  a 
toothed  aegment  on  the  beam.  The  back  of  the 
rack  works  agai-tst  a  roller  A. 

135.  A  parallel  motion  commonly  nsed  for 
stationary  beam  engines. 

136.  An  arrangement  of  p.irAllel  motion  for 
side  lever  marine  engines.  The  parallel  rods 
connected  with  the  aide  rods  from  the  beams  or 
side  levers  are  also  conneoted  with  short  radius 
arms  on  a  rock-shaft  working  in  fixed  bearini{S, 

137.  Parallel  motion,  in  which  the  radius  rod  is 
oonnected  with  the  lower  end  of  a  short  vibrating 
rod,  the  upper  end  of  which  is  connected  with  the 
beam,  and  to  the  oentre  of  which  the  piston-rod 
is  conneoted. 

138.  Another  modification,  in  which  the  radios 
bar  is  placed  above  the  beam. 

139.  Parallel  motion  for  direct  action  engines. 
In  this,  the  end  of  the  bar  B  C  is  connected  with 
the  piston-rod,  and  the  end  B  slides  in  a  fixed  slot 
D.  The  radius  bar  F  A  is  conneoted  at  F  with  a 
fixed  pivot,  and  at  A  midway  between  the  ends  of 
BC. 

140.  Another  parallel  motion.  Beam  DC  with 
joggling  pillar-support  B  F  which  vibrates  from 
the  centre  F.  The  piston-rod  is  connected  at  0. 
The  radius-bar  E  A  produces  the  parallel  motion. 

141.  "  Grasshopper  "  beam  engine.  The  beam 
is  attached  at  one  end  to  a  rocking  pillar  A,  and 
the  shaft  arranged  as  near  to  the  cylinder  as  the 
crank  will  work.  B  is  the  radius  bar  of  the 
parallel  motion. 

142.  Old-fashioned  single-acting  beam  pump- 
ing engine  on  the  atmospheric  principle,  with 
chain  connection  between  piatonrod  and  a  seg- 
ment at  end  of  beam.  The  cylinder  is  open  at 
top.  Very  low  pressure  steam  is  admitted 
below  piston,  and  the  weight  of  pump-rod,  (Sec,  at 
the  other  end  of  beam,  helps  to  raise  piston, 
Steam  is  then  condensed  by  injection,  and  a 
vacunm  thus  produced  below  piston,  whidi  is  then 
forced  down  by  atmospheno  preasare  thereby 
drawing  up  pump-rod. 

143.  Parallel  motion  for  upright  engine.  A  A 
are  radiua-roda  connected  at  one  end  with 
the  raming  and  at  the  other  with  a  vibrating 
piece  on  top  of  piston-rod. 

144.  Oscillating  engine.  The  cylinder  haa 
tmnnions  at  the  middle  of  its  length  working  iu 
fixed  bearings,  and  the  piston-r<^  is  connected 
directly  with  the  crank,  and  no  guides  arc  nsed. 

145.  Inverted  oscillating  or  pendulum  engine. 
The  cylinder  has  trunnions  at  its  upper  end  and 
swings  like  a  pendulum.  The  crank-ahaft  is  be- 
low, and  the  piston-rod  connected  directly  with 
crank. 

146.  Table  engine.  The  cylinder  ia  fixed  on  a 
table-like  base.  The  piston-rod  has  a  cross-head 
working  in  straight  slotted  guides  fixed  on  top  of 


cylinder,  and  is  connected  br  two  side  connecting 
rods  wiUi  two  parallel  cranks  on  shaft  nnder  tba 
table. 

147.  Section  of  disc  engine.  Disc  piston,  seen 
edgewise,  has  a  motion  substantially  like  a  coin 
when  it  first  falls  after  being  spun  in  the  air.  The 
cylinder-heads  are  cones.  The  piston-rod  is  made 
with  a  ball  to  which  the  disc  is  attached,  said  ball 
working  in  concentric  seats  in  cylinder-heads,  and 
the  left-hand  end  is  attached  to  the  orank-armor 
fly-wheel  on  end  of  shaft  at  left  Steam  is  ad- 
mitted alternately  on  either  aide  of  piston. 

148.  Mode  of  obtaining  two  reciprocating 
movements  of  a  rod  by  one  revolution  of  a  shaft, 
patented  in  1836  bf  B.  F.  Snyder,  has  been  osed 
for  operating  the  needle  of  a  sewing  maohine,  by 
J.  S.  MoCordy,  also  for  driving  a  gang  of  saws. 
The  disc  A  on  the  central  rotating  shaft  has  two 
slots  a  a  creasing  each  other  at  a  right  angle  iat 
the  centre,  and  the  oonneotingrod  B  has  attached 
to  it  two  pivoted  slides  c  c,  one  working  in  each 
slot. 

{To  he  offatiniMei.) 


ON    THE   BELATrVE    8APBTT   OF   DIF- 
FERENT MODES  OF  WOEKING  COAL. 

THE  following  is  the  substance  of  a  paper  read 
before  the  Institution  of  Civil  Engineers  on 
May  8rd  by  Mr.  G.  Fowler,  on  the  above  subject 
It  was  maintained  by  the  author,  that  whilst 
there  was  no  possibility  of  freeing  tJie  workmen 
engaged  in  coal  mining  from  accident,  there  was 
reason  to  hope  for  a  considerable  diminution  in 
the  proportion  of  those  killed  to  the  number 
employed.  It  was  the  purport  of  this  commnnica- 
tiou  to  show  that  the  mode  of  getting  coal  had 
considerable  effect  on  the  safety  of  the  workmen. 
The  accidents  incidental  to  mining  were  classified 
by  Her  Majesty's  Inspectors  of  Coal  Mines  nnder 
five  heads,  as  arising  from  explosions,  from  falls 
of  roof  or  of  coal,  in  shafts,  from  miscellaneous 
causes  underground,  and  on  the  surface.  It  ap- 
peared that  in  the  years  1866,  1867,  and  1868,  out 
of  a  total  of  3686  casnakies,  1091  were  the  result 
of  explosions,  and  1255  of  falls,  or  respectively 
29  per  cent,  and  34  per  cent,  of  the  whole  ;  the 
remaining  87  per  cent,  being  attributable  to  the 
other  causes,  which  were  not  influenced  by  the 
mode  of  working.  The  different  methods  of 
getting  coal,  which  were  described  in  detail,  were 
the  practical  application  of  two  distinct  principles. 
One  idea  was  to  remove  the  coal  at  two  operations, 
and  this  was  practised  in  the  Uoard  and  pillar 
work  of  the  North  of  England,  in  the  bank  work 
of  Yorkshire,  and  in  the  sUU  work  of  Sonth 
Wales.  The  other  idea  was  to  remove  the  whole 
of  the  mineral  at  one  operation,  as  exemplified  in 
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the  longwall  gystom  of  the  Midland  Counties.  In 
the  ktter  case,  as  the  faces  advanced,  packtralla 
of  roof  rock,  or  bind,  were  bailt  at  regular  inter- 
vaU,  and  whenever  a  snfflcient  vidth  of  opening 
iras  obtained,  the  roof  ssttie^dowa,  wiDi  or  with- 
out fracture,  npon  these  paaks.  Accidents  by 
falls  might  fairly  be  brought  to  the  tost  of  fignres ; 
for  although  the  roofs  of  Tarioas  yearns  might 
differ  much,  the  averages  of  large  districts  were 
likely  to  be  uniform.  Of  a  gross  tonnage  of 
198.636,043  tons  obtained  bv  pillar  work  in  1866, 
1867.  and  1868,  the  casualties  by  falla  were  814, 
or  231,799  tons  of  coal  for  eaob  life.  Of  a  gross 
toonage  of  23,809,000  tons  extfacted  by  the  long- 
wall  plan,  the  easnalties  were  75,  or  one  life  for 
every  305,3W  ton*.  If  the  latter  ratio  existed  in 
pillar  work,  the  easnalties  imnld  h»Te  been  re- 
<laceil  froBi  814  to  614,  or  a  saving  of  200  lives. 
In  these  oaloalations  certain  coal  iieids,  which 
yielded  obaat  three-tentht  of  the  produce  of  the 
whole  kingdom,  baa  bean  excluded  ;  a*  in  North 
Staflbrdehire,  Cheshire,  and  Shropshire,  both 
modes  of  working  coal  were  adopted,  and  the  same 
was  the  case  in  Scotland.  The  mortality  from 
falls  was  greatest  ia  Sonth  Staffordshire,  where 
the  lofty  cavomons  openings  killed  o&  1  man  for 
every  214,617  tons  of  coal  raised,  or  air  excess  over 
the  ratio  of  35  per  annum.  There,  too,  the  coal 
was  obtained  by  both  methods,  bnt  the  greatest 
number  of  accidents  took  place  in  the  thick  seam, 
which  wai  worked  in  pillars.  The  greater  safety 
of  longwidi  mines  from  falls  was  owing  to  the 
narrow  width  of  the  wtnrking  places,  tortheoonstant 
change  to  a  new  roof,  so  that  there  was  not  time 
for  atmospheric  aotioa,  which  greatly  weakened 
the  roofs  of  many  mines,  and  to  the  small  extent 
of  open  mines,  which  permitted  a  more  thorough 
examination.  It  might  be  thought  that  in  long- 
wall  work,  the  constant  settlement  or  bending 
<lown  of  the  roof  would  be  attended  with  danger, 
(jntpraoticaUy  that  was  not  the  ease.  If  a  fracture 
occurred,  it  wa«  not  by  the  rannisg  down  of  a 
number  of  loose  fragments,  bnt  a  general  settle- 
ment took  place  gradtiaUy,  aeoompanied  with  so 
much  noise  that  warning  was  given,  when  the 
■workmen  retired.  The  excessive  mortality  of 
some  pillar  districts  was  owing  to  the  w«sk  ander- 
8ized  pillars,  which  were  omsbed  and  sank  into 
the  floor,  and  indnced  a  weak  jointy  state  of 
the  roof .  The  goodness  of  a  roof  as  often  depended 
upon  the  way  in  which  it  was  managed,  as  upon 
the  charaeCer  of  the  material  of  whieh  it  was 
oomposed. 

With  respect  to  explosions,  the  anthor  contended 
that  the  mod»of  getting  coal  had  more  influence 
-on  this  qneetioB  than  was  nsaally  allowed:  and 
whilst  f^ns,  safety  lamps,  the  absence  of  gun- 
powder, and  aH  sorts  of  preeantionary  expedients 
were  proposed,  and  were  more  or  less  adopted,  the 
«ffeat  of  the  mode  of  working,  perhaps  the  most 
important  of  all,  had  been  lost  sight  erf.  It  might 
he  safely  laid  down,  that  that  mode  of  working 
was  the  safest  from  explosion  which  admitted  of 
the  most  perfect  ventilation,  which  was  the  least 
«ui)jeot  to  a  local  failure  of  ventilation,  in  which 
the  discharge  of  gas  was  best  regulated,  la  which 
largeaocamulationsofgaswereprevientBd,  and  in 
which  the  superintendence  of  the  workmen  could 
bo  most  thorough.  In  an  unbroken  coalfield,  the 
free  hydrogen  might  be  assumed  to  be  distribute 
evenly  over  smafi  areas,  and  each  ton  of  coal 
would  have  a  certain  proportion  diftnsed  through 
it.  If  this  were  liberated  only  in  the  coal  actually 
cot,  and  when  it  was  cnt,  the  amount  of  ventila- 
tion conld  be  exactly  regulated  to  the  production 
of  the  mine  ;  aud  the  mode  of  work,  bo  long  as 
■ventilation  wag  possible  at  all,  would  be  immate- 
rial. The  firedamp  lying  in  coal  seams  possessed 
considerable  mobility  amongst  the  particles  of 
«oal,  and  as  it  was  often  at  a  press  are  in  excess  of 
the  atmosphere,  it  travelled  throagh  the  coal  for 
fomo  distance  towards  a  point  of  discharge.  The 
rapidity  with  which  a  given  area  was  so  drained, 
no  doubt  varied  in  some  proportion  to  the  differ- 
ence between  the  initial  pressnro  of  the  gas  and 
that  of  the  atmosphere,  and  the  amount  of  resist- 
ance which  the  gas  met  in  permeating  the  coal. 
It  also  varied  according  as  the  openings  were 
broadways  or  endways  of  the  seam.  In  all  pro- 
'  faability  it  was  three  or  four  times  the  greatest  on 
the  end  of  the  coal,  as  the  clevage  planes  were  to 
a  certain  extent  channeb  for  the  passage  of  the 
I  gas.  Thus,  in  a  headway  on  the  end  of  the  coal, 
.  the  disohnrge  of  gas  was  most  abundant  at  the 
back  of  the  heading  ;  while  in  boardways  it  was 
most  perceptible  at  the  sides  of  the  heading,  and 
in  such  a  heading  a  large  part  of  the  gas  would 
probably  be  let  off  for  some  yards  on  each  side. 
When  the  excess  of  pressure  was  relieved,  the 


discharge  might  be  supposed  to  vary  with  the 
changes  in  the  barometHcal  pressure.  It  was 
suggested  that  oxpefiments  shonld  be  made  in 
different  localities,  to  aseer(min  (1)  the  quantity 
of  gas  given  off  per  sqmure  yonl  of  freshly  cut 
surface,  (2)  to  what  extent  this  varied  on  the  faes 
or  end,  (3)  ill  what  ratio  this  discharge  diminished 
with  time  of  exposure,  (4)  to  what  extent  baro- 
metrical chaMgM  effected  the  disohargeof  the  ga^, 
and  (5)  by  what  amount  the  pressure  of  gas  in- 
creased, OS  measured  from  the  exposed  surface 
inwards  to  the  solid  senu.  It  was  believed  such 
experiments  vronid  show  that  from  60  per  cent, 
to  75  per  cent,  of  the  gas  contained  in  the  coal 
lying  10,  20  and  30  yards  on  each  side  of  aboard- 
ways  beading,  was  liberated  when  and  after  this 
was  driven. 

As  the  free  hydrogen  gas  came  not  only  from 
the  hewn  coal,  but  also  from  the  solid  seam,  it  was 
important  that  the  surface  exposed  to  the  air 
shonld  be  as  small  as  possible.  It  was  argued 
that  every  mode  of  pillar  work  libBrated  three, 
five,  or  ten  times  the  amount  of  gas  per  ton  hewn 
in  the  solid  than  was  liberated  by  a  system  of 
l«Dg«a11  work.  If,  therefore,  the  diluting  power 
of  the  air  current  was  the  same  in  both  coses, 
three,  five,  or  ten  tinies  more  would  be  necessary 
in  pillar  mines  than  in  longirall  mines.  In  a 
mine  under  the  author's  charge,  this  excessive 
discharge  of  gas  in  pillar  roads  was  very  notice- 
able. Long  after  a  headway  was  driven,  the  gus 
oozed  oat  of  the  sides  of  the  headway,  and  might 
be  beard  at  a  considerable  distance.  In  the  long- 
wall  faocB  this  was  not  perceptible,  as  the  gas 
given  off  there  wa»  tkatdoe  merely  to  the  ooal 
hewn. 

Again,  in  pillar  raines  fromsix  to  twenty  times 
as  much  surface  coal  was  exposed  as  in  longwall 
mines,  and  therefore  such  mines  were  from  six  to 
twenty  times  more  subject  to  the  effect  of  changes 
in  the  atmospherical  pressure. 

Ou  inspeetiog  the  maps  of  mines  worked  by 
different  pillar  methods,  and  comparing  them  with 
the  diagram  showing  a  like  extraction  of  coal  by 
longwall,  it  was  clear  how  large  a  proportion  the 
gas  discharged  in  the  former  muBt  bear  to  that  in 
the  latter.  It  was  frequently  argued  that  this  gas 
drainage  was  desirable,  bnt  it  was  submitted  that 
before  snoh  a  course  could  be  with  propriety  re- 
commended, it  was  necessary  to  show  that  the 
ventilating  current  would  be  proportional  to  the 
discharge. 

The  ease  with  whioh  a  mine  could  be  rentilated, 
and  the  freedom  from  local  derangement,  woald 
depend  much  upon  the  cubic  contents  of  open 
mine,  upon  the  freedom  from  stoppings,  doors,  iSrc, 
and  npon  the  general  simplicity  of  the  arrange- 
ments. For  a  like  extraction  of  coal,  the  cubic 
contents  of  pillar  mines  were  from  ten  to  twenty 
times  the  amotmt  of  properly  designed  longwall 
mines,  and  the  drawings  showed  clearly  the 
relative  simplicity  of  each.  In  every  pillar  mine 
the  workings  were  driven  in  advance  of  tho  ven- 
tilating channels,  and  constant  brattices  were 
essential.  It  would  be  seen,  by  examining  the 
reports,  bow  numerous  were  the  aooidents  from 
defective  brattices. 

In  Sonth  Wales  the  working  places  were  driven 
into  the  solid  coSi,  and  when  finished  had  no 
channel  left  for  a  steady  through  current,  and 
thus  the  chance  of  their  harbouring  firedamp  was 
very  great.  In  the  North  of  England  there  were 
none  of  these  dumb  points,  but  the  cnbio  contents 
of  boards,  in  which  there  was  no  sensible  current, 
was  often  very  large.  Whatever  might  be  the 
difference  of  opinion  with  regard  to  barometrical 
changes  in  mines,  it  was  reasonable  to  suppose 
that  they  would  exert  thej  least  influence  where 
the  surlaoe  of  coal  which  might  exude  gas  was 
the  least.  The  proportion  which  the  surfaoe  ex- 
posed in  pillar  mines  bore  to  that  in  longwall 
mines  was  from  10-20  to  I.  The  goaf  of  a  long- 
wall  mine  became  approximately  solid  as  the  coal 
was  extracted  over  large  areas,  ond  thus  permitted 
of  a  general  settlement.  In  pillar  mines  the  ten- 
dency was  towards  the  formation  of  many  small 
goaves,  where  there  could  be  no  surface  settle- 
ment. These  goaves  thus  became  so  many  gas 
holders.  The  longwall  mode  of  work  also  admit- 
ted of  the  nearest  approximation  to  go.'tf  ventila- 
tion. The  only  open  parts  were  the  edges,  and  as 
these  were  cut  through  with  roads,  a  constant  cur- 
rent could  be  maintained  along  them.  It  was  pos- 
sible, in  a  properly  laid  out  longwall  mine,  to  keep 
the  goaf  clear  of  gas  as  far  back  ag  it  was  open. 
In  pillar  workings  therj  was  no  possibility  of  send- 
ing air  into  the  goaf,  and  it  thus  became  charged 
with  gas.  It  was  therefore  submitted,  that  the 
safety  of  mining  operations  might  be  increased  by 


the  extension  of  longwall  working.  It  was  aalia- 
faotory  to  be  able  to  add  that,  on  eooBonioat 
grounds,  it  was  daily  gaining  in  favour,  an4  thac 
simplicity,  compactness,  small  cubic  oonteata  of 
open  mine,  small  exposufe  of  ooal  sorfaee,  re^Ur 
ga»  discharge  and  thorough  ventflation  cooSl  be 
beat  attained  in  longwall  raiAes. 

Another  paper  on  "  coal  mining."  an  abstrttct 
of  which  we  shall  give  next  week,  was  read  at 
the  same  meeting  by  HftBiunoai  BainbtUfk. 


THE    8CB17BRT    AND    GEOLOGICAL 
STRUCTURE  OF  A  COUNTRY.  • 

(Oaittinned  fr«n page  iZO.) 

AND  all  that  is  necessary  to  uoderstand  what 
I  am  patting  before  you  to-night  is,  not 
HO  much  technical  knowledge,  as  that  yo«  ibcMild 
make  good  use  of  your  e^s.  Ttris  e<{»lanItion 
whioh  I  have  offered  to  yttu  of  the  carvi-ng  out  of 
the  earth's  surfiioe  was,  for  some  tims,  vehemehtl j 
opposed,  on  the  ground  that  the  forces  were  not 
equal  to  the  task,  and  that  they  mott  hare  been 
helped  very  mnch  by  the  action  of  the  sea.  This 
objection  was  very  satisfaotorily  met  by  a 
rCnrence  to  the  country  of  Auvergn^  hi  the  south 
of  France.  That  country  was  a  long  time  ago 
th«  scene  of  volcanic  action,  and  it  is  still  studded 
ov«f  by  volcanic  cones,  which  may  be  roughly 
deseribed  as  heaps  of  ashes,  which  have  accimiu- 
lated  in  piles  all  round.  Tbeti  coaes  were  so 
friable  that  if  they  had  been  siltnerglfcd  beneath 
the  sea  they  must  have  been  woMi  away  to  sand 
and  nod.  Therefore,  if  we  oM  potht  out  there 
anv  valleys  hollowed  out  liVM  tM  period  of 
vokanie  action,  our  case  will  be-  pretty  clear. 
In  the  valley,  then,  a  volcanic  erupUon  has  taken 
place,  and  through  that  valley  lava  has  poured 
and  completely  filled  it.  Subsequently  a  fresh 
channel  has  been  cut  in  it,  at  first  partially,  and 
afterwards  quite  as  far  down  as  the  old  rock. 
Now,  we  are  quite  sure  that  the  new  channel 
must  have  been  cnt  out  since  the  time  of  the 
eruption,  and  that  the  sea  has  iwTer  flown  over 
it.  That  which  these  forces  did  at  Auvergne, 
they  are  competent  to  do  dsewhcre. 

From  this  shore  sketch  of  the  manner  in  ■nhich 
the  shape  of  the  ground  has  been  produced,  you 
will  have  gathered  that  on©  important  element  ia 
the  relative  hardness  of  the  rocks.  The  harder 
rocks  are  best  able  to  hoM  oat  against  danada- 
tion.  That  is  the  reason  why  Wales  and  SootUnd 
remain  hilly  and  mountainous,  and  pans  of 
England  are  flat  and  comparatively  tame.  Again, 
wherever  we  find  a  different  degree  of  hardness  in 
the  rocks,  we  always  find  a  striking  variety  of 
land  contour.  Take  the  country  aboot  Bath,  or 
the^oorland  tracts  of  the  north  of  England,  or 
the  high  land  of  Derbyshire  and  Yorkshire. 
There  we  find  the  charaeteristic  features  ol  the 
country  to  be  a  number  of  long,  straight;  terraoed 
lines  of  hill,  running  ronghhr  parallel  to  each 
other,  nith  deep  valleys  between  them,  and  when 
we  come  to  look  a  litUe  Into  the  strnctnre  of  the 
eonntry,  we  find  that  vrtierever  a  river  runs  across 
a  ridge,  it  flows  in,  narrow  gorge,  and  wherever 
it  leaves  such  ridges,  aad  enters  a  valley,  it 
widens.  These  ridges,  from  the  fact  of  their 
being  formed  of  a  hard  snbstanee,  have  been  able 
to  defy  the  impress  of  the  water.  A  large  por- 
tion of  the  rocks,  as  yon  are  aware,  are  composed 
of  beds,  or  layers  of  strata  lying  above  one 
another.  In  some  coses  these  layers  lie  fiat  or 
horizontally,  in  others  they  lie  at  angles.  It  ia 
quite  clear  that  if  the  beds  lie  very  nearly  flat,  any 
single  bed  will  reach  over  a  large  portion  of 
country  ;  and  if  the  rocks  are  soft,  we  shall  have, 
in  addition,  on  undulating  and  feeble-lotricing 
country ;  but  if  the  rocks  are  hard,  the  valleys 
will  tend  more  or  less  to  be  steep-sided,  and 
approach  the  form  of  gorges.  Again,  if  the  beds, 
instead  of  being  flat,  are  tilted,  we  shall  cross  a 
greater  variety  of  rooks,  and  also  more  varied 
features  of  country  ;  and,  as  I  quoted  just  now, 
we  find  ridges  with  valleys  lying  between  them. 

I  will  now  lay  before  you  one  or  two  instances 
in  which  beautiful  scenery  is  associated  with 
geological  structure,  and  endeavour  to  point  out 
the  connection  between  the  two.  I  once  had  the 
good  luck  to  get  a  view  at  Boxton,  Dorbyshire, 
BO  far  that  I  could  actually  see  the  sea  at  Liver- 
pool. I  stood  on  a  wild,  rugged  hill  eonntry, 
overspread  with  heather,  aud  tenanted  only  by 
grouse  and  mountain  sheep.  This  UUy  country 
ended  off  sharply  and  abruptly  in  a  bold  line  of 

*  A  lecture  delivered  at  St  George's  Hall,  by  A.  H. 
Greer,  B«<].,  M.A.,  Canlbr1d«e,  K.Q.S.  (of  h«r  Ma- 
jesty's Geologioal  Survey*),  Karoh  20, 1970. 
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hills  to  the  west.  Looking  otct  these  hills  I  aaw 
another  ranfire,  the  Feckforton  Hilig,  and  ftr  away 
I  canght  a  glimpae  of  the  sea.  There  was  a  rough, 
ragged,  wildnesa  around  me  which  cootrasted 
stronglr  with  the  peaceful  stillness  of  the  broad 
plain.  I  enjojed  it  all  the  more  beoaose  ererj 
one  of  these  elements  of  beauty  conveyed  to  my 
mind  a  history  of  the  way  in  which  these  par- 
ticnlar  features  had  b:>en  produced.  I  knew  that 
the  foreground  stood  up  highbeeaase  it  was  made 
of  bard  rocks  ;  I  knew  that  it  was  ragged  becante 
its  rocks  were  ef  nneqoal  hardoMS ;  and  I 
knew  that  the  broad  plain  before  me  wss  low- 
lying  because  the  strata  of  which  it  was  compoaad 
mi  more  easily  and  largely  swept  avay  tbas  the 
hard  rocks  I  was  standing  on.  The  keen  moon- 
tain  air  had  quickened  my  appetite,  and  the  sheep 
I  saw  around  me  reminded  me  of  the  excellence 
of  the  moorland  mutton  :  I  recollae(«d  that  Wales, 
the  Lake  country,  and  oth«r  hilly  district],  were 
similarly  distiognished.  The  wperiority  arises 
probably  from  sereral  caosea,  the  nature  of  the 
food,  the  pure  air,  and  the  adare  habita  rendened 
neoessaiy  by  the  rugged  gromd ;  w^JkH  these  in 
the  end  depended  on  the  &ct  that  tk9  rocks  of  the 
district  were  hard.  By  oontlast,  the  gwat  plain 
called  np  pleasant  rememhctaiiM  Oif  Owihije 
dairiea  and  Cheshire  cheeae,  aad  ths  •KJAtCBca  «f 
these  is  dne  to  the  Inxaduat  pmtatt^  aCoiAad 
by  the  rich,  marly  sabsoil.  The  -aMm  phyitMl 
and  geological  featarea  of  Ifae  riaer  I  liave  joat 
described  are  shown  io  a  wmiawhst  exMpmiad 
form  in  the  sketch  seclioa  Fig.  1. 


rise  of  the  ground  ig  shown  by  the  increased 
depth  of  the  outtings,  and  at  last  we  shoot  into  a 
tunnel.  On  coming  again  into  daylight,  and 
looking'  back,  we  ficd  the  outlet  of  the  tunnel  to 
be  sitiwted  on  a  steep  hill  side,  which  runs  away 
in  a  well-marked  bank  or  escarpment,  east  and 
west,  IM  fur  as  the  eye  can  reach.  We  next  cross 
a  strip  of  nearly  flat  ground,  whose  shape  shows 
that  H  is  formed  of  a  soft  and  nniform  bed  :  it  is 
indaad  oconpicd  by  a  clay,  known  as  the  Ganlt, 
whiob  comes  out  from  below  the  chalk.  Prom 
tfae  plain  the  ground  again  begins  to  slope  up  in 
a  gentle  incline,  terminated  on  the  south  by  a 
8te«p  fltcarpment ;  this  land,  we  know  from  these 
featarey,  must  be  formed  by  a  band  of  harder 
raek  coming  out  from  below  the  Gault :  the  beds 
are  knaisn  as  the  Xiower  Qreen  sand.  The  strips 
of  ooaoity  occupied  thy  the  chalk  and  Lswer 
Green  eaod  camnWe  one  another  in  having  a 
long  gentle  slope  to  Hie  north  and  a  steep  descent 
to  the  south,  but  the  incline  of  the  Lower  Green 
sand  is  tta-versed  by  'a  number  of  east  and  west 
ridges  irith  Tall^s  or  flats  between,  while  that  of 
the  duJkjha^  &t  mw*  even  surface.  Beyond  the 
asoarpeaent  at  the  Lo»er  G-reen  sand  we  run  over 
S-  broad  &at  topoed  of  the  soft  clay  known  as  the 
WeaiA  clagTi  and  ng^  that  to  the  south  of  this 
flat  tdbe  gioowi  agaia  tegina  to  rise  with  a  gentle 
sk^  «a  oach  a  wajr  that  we  infer  that  another 
hard  ^d  ig  ooouiut  tmt  from  beneath  the  Weald 
day,  and  oa  reaching  the  higher  country  we  find 
o»r  iweririnn  oonaet,  for  we  observe  in  the  cut- 
ting,  eandstauas    ftod    shales,  known    as    the 


so  exartly  resembles  that  which  we  see  when  wfitei 
rolls  off  a  flat  country,  where  we  see  little  stream 
lets  running  down  into  brooks,  that  we  cannot 
resist  the  conclusion  that  the  whole  of  this  extra- 
ordinary assemblage  of  precipitous  ravines  is  a 
river  system.  Soma  persons  have  conjectured 
tfaattfaese  vast  chasms  were  owing  toearthqnakes. 
but  there  is  no  trace  whatever  of  them. 

I  must  say  something  of  the  action  of  another 
denuding  force — viz.,  raio.  Th^  effect  of  rain 
falling  in  any  large  quantity  is  to  wash  in  and 
rodnce  this  steepness  caused  by  the  action  of  rivers. 
Springs  will  harst  out  at  differggt  depths  of  the 
steep  sides  of  (jie  river.  And  break  off  great  masses 
of  the  groqs4l|ork  ;  aod  ^gwemsB  that  though  a 
river  chao^t],  if  left  to  it!!e^  uivat  inevitably  Cut 
a  trench-^JMfonn,]Fel:  >t  is  ii^)pai3ible  that  it  can 
keep  thia  th(^>e  lor  any  IcngUi  of  time.  The 
trench  vtaat  ^read  ou  t  bef one  loa^  into  a  wid» 
valley.  Xhe  country  where  tboiie  caaons  occur  is 
a  district  of  very  Utile  rain.  During  six  montha 
of  the  American  exploring  expedition,  rain  fell 
on  only  six  days.  The  result  is  that  the  action 
of  the  rivers  being  nninterfered  with,  they  have 
in  process  of  time  cut  down  these  extremely  deep 
gorges.  But  in  countries  like  onr  own,  whore  other- 
agencies  are  at  work,  as  fast  as  the  trench  is  cot 
down  by  the  river,  it  is  widened  again  by  tbeso- 
other  actions.  The  rate  of  this  widening  process 
must  depend  very  much  on  the  nature  of  the- 
rocks  of  which  its  aides  are  composed.  If  they  are 
soft,  they  will  be  easily  worked  off,  but  if  the- 
river  should  cot  acron  hard  strata,  the  sides  will. 


A  similar  proqieot  ie  mmn  teom  ibe  tap  tpf 
Mickla  Fell  in  the  e¥(ac»tte  norkh-<»ett  of  Yodc- 
sbire.  The  hill  ie  situated  en  ike 'Western  edge  of 
a  wild  and  mgged  jaoorlaad  dietriet  fonnad  of 
the  same  rocks  as  axe  faosd  in  the  Aaighhoarfaood 
of  Buxton,  and  frem  it  the  ground  falls  away 
rapidly  to  the  meet,  aloiH«,jdeep  hillside,  whiim 
from  a  distance  aeams  to  aae  a)ma«t  like  a  verti- 
cal wall  from  the  hniad  vale  of  Eden  which  lies 
beneath.  On  the  far  «de  of  this  valley  the  Lake 
Mountains  rise  in  eight,  dastered  apparently  on  a 
small  apace,  but  with  each  peak  and  each  broad- 
baoked  hill  clearly  and  distinctly  marked.  Here 
again  we  have  the  wild  and  rugged  foreground 
contrasted  with  the  broad,  peaceful  valley,  out  of 
which  the  lovely  I'ttlo  group  of  the  lake  Kana- 
tains  stands  up  with  charming  distiaotnesa.  7ou 
will  at  once  see  the  reason  for  each  feature  in  the 
view,  and  I  need  only  mention  that  the  bold,  wall- 
like,  eastern  flank  of  the  Sden  valley  is  a  fault  by 
which  the  hard  rocks  of;  the  hill  conntr?  have 
been  thrown  side  by  side  with  the  softer  beds  of 
the  low. ground,  and  that  while  on  one  side  the 
latter  have  been  largely  deoaded,  the  solid  stitita 
on  the  opposite  side  have  been  left  standing  in  a 
bold  face,  the  steepness  of  which  sub-aerial  action 
hag  aomswbat  lesseaed  bnt  not  entirely  removed. 
Fig.  2  (hows  the  sbi^e  ef  this  country. 


Hagtiagg  aamb,  43fi^mg  so  as  to  pass  below  the 
plain  we  have  jiiit  leift  behind.  £o  far  we  hare 
found  the  dip  to  Jie  ateadily  to  like  sooth,  and 
have  paesad  oontiiHiKUgr  on  to  lower  and  lower 
beds.  After  passing  thrai^  aDotber  tunnel  we 
'6nd  that  the  country  tie.ywid  possesses  just  the 
game  gentle  incline  gon&waids  as  the  chalk 
country  near  Crojrdon  had  to  the  uot&.  In  fact 
we  have  no  donbt  that  in  the  latter  part  of  our 
journey  we  have  bad  exactly  the  same  succession 
of  strata  as  we  passed  over  in  the  first  half,  only 
that  the  order  has  b«en  •erened. 

We  now  see  the  whole  geologioal  history  of  the 
district.  The  different  beds.  Chalk,  Gault,  Lower 
Green  sand,  Weald  clay,  and  Hastings  sand,  once 
Btistcbed  in  level  sheets  one  above  another  over 
the  whole  area ;  they  were  then  bent  up  into  the 
shape  of  an  arch,  and  as  they  rose  into  that  form 
the  higher  portions  wer,e  stripped  off  by  denuda- 
tion, and  beds  lower  and  lower  in  the  series  were 
laid  bare  towards  the  centre  of  the  area. 

This  is  the  way  in  which  I  passed  my  time 
during  a  journey  from  London  to  Brighton  a  few 
days  ago.  I  found  it  very  pleasant,  and  I  shall 
be  still  more  pleased  if  what  I  have  said  enables 
any  of  my  hearers  to  while  away  unavoidably  idle 
hours  in  an  equally  agreeat)Ie  manner. 

Passing  to  the  consideration  of  the  second  class 


be  able  to  stand  better,  for  example,  a  amlway' 
onttiogin  bard  rook  can  hoveneafly  vertical  sides. 
The  saae  of  the  river  Darwent,  north  of 
Matleek,  in  Derbyshire,  shows  that  when  we 
come  to  look  at  in  the  great  wall  «f  hills 
there  is  an  opening— a  gap,  which  was  so 
excesrivdy  narrow  that  whsn  they  wished  to  carry 
a  turnpike  road  through  it,  they  found  there  waa 
not  room,  and  tbey  were  obliged  to  blast  the  rock. 
If  .we  examine  the  stmctnie  of  the  country,  the 
explanation  of  this  is  extremely  suople.  _  The- 
broad  valleysara  in  goftshale,and  the  impediment 
to  the  river  is  formed  of  bard  limestone.  There 
is  no  donbt  that  originally  the  river  flowed  along 
this  flat  track,  where  it  cnt  adeep,  narrow,  trench. 
Where  the  day Si  were  easily  worn  away,  the  val- 
ley was  widened  out,  bnt  along  the  harder  rocks  it 
kept  ita  narrow  form.  The  contrast  between  the 
valley  and  the  bills  rising  boldly  across  it  is  very 
beautiful  indeed  ;  and,  to  my  mind,  it  was  in- 
oreaaed  by  the  knowlodge  I  poaseseed  on  this  sub- 
ject. 

(To  be  coneludedj 


MORTAR- JOINTS  IN  BKICKWOEK.— Theqnan- 
tlt7  of  mortar  wblch  may  eafrly  and  with  advautai;[e 
bensed  with  bricks  must  In  a  groat  4pgree  depeuil 


^^^^h 


Let  us  now  turn  to  another  district,  not  quite 
so  strongly  featured  as  the  last,  but  where  the 
ontlines  of  the  surface  give  rise  to  a  charming 
Tariety  in  the  scenery,  and. are  in  the  most  namis- 
takeable  wayjdependeut  ou  geological  strnctare. 
The  district  I  mean  is  the  Weald  of  Kent  and 
Snssei^  and  we  may  easily  note  all  its  miun  fea- 
tures in  a  railway  journey  aoroes  it,  say  from 
lAitdon  to  Brighton. 


of  denuding  agents — ^viz.,  snb-aerial  forces,  we 
shall  find  it  convenient  to  begin  with  rivers.  If 
a  river  is  left  to  itself  it  will  inevitably  cut  a  nar- 
row steep-sided  trench.  To  test  the  truth  of  this 
we  must  try  to  find  a  district  in  which  rivers  are 
free  from  interference — that  is  from  rain.  Snoh 
a  district  is  the  country  drained  by  the  great 
Colorado  river  of  the  West  in  North  America. 
The  whole  of  this  vast    territory  is  a    desolate 


upon  tlie  quality  of  the  mortar  and  the  parpof « to  be 
served  by  thebriekwwlc  SomemorUra  aireU(expBnd> 
lit  use  i  others  ahrink.  The  beat  namplea  of  mortar  ln« 
settlnijf  become  hard  and  tough  :  poorBftmples  remain 
toft,  and  crumble  on  expoaure.  A  thin  bed  of  the  best 
mortar  for  auoh  a  work  k»  a  tall  chimney  would  not 
be  ao  strong  as  a  thick  bed,  becauae  in  a  thin  bed 
there  will  be  parts  where  the  beat  bricks  will  be  In 
contact,  even  where  Ma.  thicknesa  of  bed  may  have 
been  tpeelfled  (or,  and  this  ttaleknaa  of  bed  and  Joint 
may  show  on  the  f*«e  of  the  work.    With  eomrooa 


As  £ar  as  Croydon  there  is  nothing  very 
marked,  bnt  after  passing  that  station  the  traveller 
enters  a  eomitty  whose  general  form  is  that  of  a 
broad  plain  sloping  np  gently  to  the  gooth,  and 
eatu'ngs  and  other  openings  show  him  that  it  is 
made  np  of  chalk.  The  general  gmoothnees  of 
tbia.indine  ig  broken  by  many  deep  valleys,  but 
looked  at  on  a  large  scale  it  has  the  shape  I  have 
just  mentioned.  ^  As  we  journey  or,  the  general 


p1a(ean,  traversed  in  every  direction  by  profound 
gorges  called  canons,  in  which  all  the  drainage  of 
the  country  rnna  off.  It  is  hardly  possible  to 
convey  to  the  mind  an  adequate  idea  of  the 
enormons  sizes  of  these  gorges.  The  Great  Canon 
is  238  miles  long,  and  from  2500  to  4000ft. 
in  vertical  depth.  I  think  X  speak  correctly 
when  I  say  that  in  some  places  they  are  only  200 
or  300ft.  w<'-n;<.      The  arrangement  of  the  whole 


brieks,a  bed  of  Jin.  of  mortar  will  leave  rough  p-o- 
jeotlop  portloaa  of  the  bricks  in  contact.  Good 
mortar,  wben  set.  ia,  as  we  have  Juat  said,  hard  and 
tough  i  and  to  aeaure  the  whole  atrenglh  it  la  capable- 
of  giving,  the  entire  bed  and  joint  must  be  full,  so 
that  the  whole  area  of  heda  and  joints  of  brtoka  shall 
be  oewenced  by  intervening  moriar. 

THE  QRKASB  TBBE  OF  CHINA,  meatloned  p. 
863,  last  somber,  la  the  StUUnjia  itiifm,  Uichx.,  be- 
loDKlDg  to  the  Sparge  order,  or  EupUorblscojE.  Parti- 
culars vide  JVf*iw<<vW,  vol.  Iv.,  p.  33.-BER(IARDl(t-    __ 
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DIAMOND-POIKTED  STEAM  DRILLS. 

THE  foUonlng  affords  our  readers  an  jntereet- 
ing  defoription  of  Leschot's  patent  ro«- 
driUing  machine,  which,  from  iU  nneqaalled  effi. 
eiency  and  economy,  is  receiving  some  attent  i. 
in  the  United  States.    The  small  engrarmg,  Fig 

/=■  /  c  / 


1,  iepresi.'Dti  iplan  of  setting  diamonds  in  an 
am  ii1»r  cnttcr,  and  will  be  easily  nnderslood. 
Tig.  2  represents  wh  t  is  termed  a  "  No.  1  prospect- 
ing drill,"  S3  called  becanse  of  its  general  nse  in 
testing  the  character  and  yalne  of  mines  and 
quarries  It  consists  of  a  small,  upright  boiler, 
to  one  side  of  which  is  firmly  bolted  the  cast-iron 
frame  which  supports  the  engine  and  swirel  drill- 
))ead.  gears  and  screw  shaft,  at  shown  in  the  en- 
graring.  The  engine — an  oscillator  of  from  fire 
to  seven  horse-power — is  shown  at  A.  B  is  the 
■orew-shaft  with  drill  passing  through  ic  This 
shaft  is  made  of  hydraulic  pipe  from  6  ft.  to  7ft. 
in  length,  with  a  coarse  thread  cut  on  the  outside. 
This  thread,  a  portion  of  which  is  shown  in  the 
cut,  runs  the  entire  length  of  the  shaft,  which 
also  carries  a  spline  by  which  it  is  feathered  to 
its  npper  sleere-gear.  This  gear  is  double  and 
oonnects  by  its  lower  teeth  with  the  bevelled 
driving-gear,  and  by  its  apper  teeth  with  the  re- 
lease-gear E.  This  release-gear  is  feathere-l  to 
the  feed  shaft  F,  at  ther  bottom  of  which  is  a 
fractional  gear  fitting  the  lower  gear  on  the 
screw-shaft,  whioh  haa  one  or  more  teeth  less 
than  the  fractional  gear,  whereby  a  different  feed 
is  prodnoed.  This  fractional  gear  is  attached  to 
bottom  of  feed-shaft  F  by  a  friotion-nnt,  thus 
producing  a  combined  differential  and  fractional 
feed,  which  renders  the  drill  perfectly  Bensitive  to 
the  character  of  the  rock  through  which  it  is 
pa«sing,  and  maintains  an  uniform  pressure  upon 
the  same.  The  severe  and  sudden  strain  npon 
the  cutting-points  incidental  to  drilling  tbrongh 
soft  into  hard  rook  with  a  positive  feed  is  thus 
avoided.  The  drill  proper  (passing  through  the 
icrew-ehaft  B)  consists  of  a  tubular  boring  bar, 
made  of  lap-weld  pipe,  with  a  steel  bit  or  boring- 
head  D,  screwed  on  to  one  end.  This  bit  is  a 
steel  thimble  abont  4in.  in  length,  having  three 
rows  of  black  diamonds  in  their  nutnral  rough 
state  firmly  imbedded  therein,  so  that  the  edges 
ofthoee  in  one  row  project  forward  from  its  face, 
while  the  edges  of  those  in  the  other  two  rows 
project  from  the  enter  and  inner  peripheries  re- 
spectively. The  diamonds  of  the  first  mentioned 
row  out  the  path  of  the  drill  in  its  forward  pro- 
gress, while  those  npon  the  outer  and  inner  peri- 
phery of  the  tool  enlarge  the  carity  around  the 
■•me,  and  admit  the  free  ingress  and  egress  of  the 
water  as  hereafter  described.  As  the  drill  passes 
into  the  rock,  cutting  an  annnlar  ohannsl,  that 
portion  of  stone  encircled  by  this  channel  is  of 
couse  undisturbed,  and  passes  up  into  the  drill 
in  the  form  of  a  solid  cylinder.  This  core  is 
drawn  out  with  the  drill  in  sections  of  from  8  to 
ISrt.  in  length. 

The  sides  of  the  hollow  hit  are  one-fourth  of  an 
inch  thick,  and  the  diamonds  of  the  inner  row 
project  aboui) one-eighth  of  an  inch,  so  that  the  core 
or  cylinder  produced  by  a  two-inch  drill  (the 
•idinary  size  for  testing),  is  one  and  a  quarter 
inches  in  diameter. 

Inside  the  bit  D  is  placed  a  self-adjusting 
'We?ge  which  allows  the  core  to  pass  up  into  the 
drill  without  hindrance,  but  which  impinges  upon 
and  holds  it  fasc  when  the  action  of  the  drill  is 
reversed — thus  breaking  it  off  at  the  bottom  and 
bringing  it  to  the  surface  when  the  drill  is  with- 
drawn. 

In  order  to  withdraw  the  drill  it  is  only  neces- 
sary to  throw  out  the  release  gear  E  by  sliding 
it  up  the  feed-shaft  F  to  which  it  is  feathered, 
when  the  drill  runs  up  with  the  same  motion  of 
the  en;rine  which  carried  it  down,  but  with  a 
veloeity  s'xty  times  greater — that  is,  the  speed 
with^which  the  drill  leaves  the  rock,  bringing  the 


core  with  it,  is  to  the  speed  with  which  it  pene- 
tratespt  as  sixty  to  one— the  revolring  velocity  in 
both  cases  helng  the  same. 

The  drill-rod  may  be  extended  to  any  desirable 
length  by  simply  adding  fresh  pieces  of  pipe.  Com- 
mon gas  pipe  is  found  to  serve  admirably  for  this 
purpose,  the  snooessive  lengths  being  qniokly 
coupled  together  by  an  inside  coupling  four  inohss 
long,  with  a  hole  through  the  centre  of  eash  to 
admit  the  water.  The  drill  is  held  firmly 
in  its  place  by  the  chuck  O  at  bottom  of  screw 
shaft. 

The  small  steam  pump  CC  is  connected  by  a 
rubber  hose  with  any  convenient  stream  or  reser- 
voir of  water,  and  also  with  the  outer  end  of  the 
drill-pipe  by  a  similar  hose  having  a  swivel  joint, 
as  shown  in  the  cut  Through  this  ho^e  a  ^in. 
stream  of  water  is  forced  by  a  pump  ioto  the  drill 
from  which  it  escspes  between  the  diamond  teeth 
at  the  bottom  of  the  bit  D,  and  passes  rapidly 
out  of  the  hole  at  the  surface  of  the  rock  carrying 
away  all  the  grit  and  borings  as  fast  as  prodnced. 
Where  water  is  scarce  or  difficult  of  access,  a 
spout  is  laid  from  the  mouth  of  the  bole  to  the 
tank  |or  reservoir,  and  a  strainer  attached  to  the 
oonnectins  hose,  so  the  same  water  may  be  used 
over  and  over  again  with  but  little  loss. 

Messrs.  Severance  and  Holt,  of  New  York,  are 
ihe  manufacturers  of  Lesohot's  patent  diamond 
pointed  steam  drills. 


A  THEORY  OF  NEBULiE  AND  COMETS.* 

WILL  you  allow  me  to  lay  before  your 
readers  a  theory  regarding  nebnlie  and 
comets  which  I  believe  is  in  a  great  degree  new, 
and  whioh  appears  to  mo  to  afford  a  satisfactory 
explanation  of  the  phenomena  observed  in  those 
remaiksble  bodies  ? 

The  theory  may  be  stated  as  follows  : — There 
exist  in  space  large  masses  of  matter  in  a  gaseous, 
non-luminous,  and  therefore  invisible  state.      This 
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matter  Is  necessarily  very  rare,  becanse  there  is 
no  solid  nucleus  to  condense  it  by  its  attraction. 
As  long  as  a  mass  of  such  matter  remains  by 
itself,  it  continues  gaseons,  non-lnminous,  and 
invisible.  It  vrill,  however,  sometimes  happen 
that  two  masses  of  gas  having  a  chemical  affinity 
for  each  other  rush  together  under  the  influence 
of  their  mutual  gravitation.  When  this  occurs, 
chemical  combination  will  take  place,  with  a  con- 
sequent evolution  of  light  and  beat,  and  a  nebiOa 
will  begin  to  be  formed.  Chemical  action  vrill 
only  take  place  where  the  gases  become  mixed 
— ^tbat  is,  about  their  common  bonndin^  snrfaoes; 
and  the  greater  part  of  the  matter  will  remain 
invisible.  The  apparent  shape,  then,  of  a  nebula 
will  by  no  means  indicate  the  real  shape  of  all 
the  matter  composing  it,  but  will  rather  reveal 
the  form  of  the  common  bounding  snrfaoes  of  tha 
different  masses  of  gas. 

The  gases,  so  long  as  they  remain  separate, 
cannot  condense  into  a  liquid  or  solid  state  ;  bot 
the  compound  formed  by  the  chemical  union  msy 
only  be  able  to  exist  as  a  gas  so  long  as  it  remains 
at  a  great  heat.  After  the  compound  haa  formed, 
it  will  cool  down,  and  may  nliimately  assume  the 
liquid  or  solid  state. 

When  liquid  or  solid  matter  _  is  formed, 
it  will  gradually  aggregate  and  gravitate  towards 
the  centre  of  the  nebula,  and  will  form  into  a 
nucleus  there.  It  is  probable  that  chemical 
action  will  not  be  the  only  source  of  light  and  heat, 
but  that  they  will  also  be  produced  by  the  loss  of 
motion  of  the  solid  and  liquid  parts  moving 
through  the  gases. 

This  theory  attempts  to  explain  how  nebuin 
originally  came  Into  existence  and  assumed  the 
shapes  they  actually  have.  And  in  this  it  differs 
from  that  of  Sir  William  Herschel,  who  only 
speculated  on  what  would  ba  the  subsequent 
motions  and  behaviour  of  nebulous  matter  after 
it  had  once  been  formed, 

I  will  now  proceed  to  examine  what  aooount 
this  theory  renders  of  the  phenomena  observed  in 
nebalB. 
And  first,  I  think,  if  we  admit  that  a  great 
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part  of  tba  matter  formiDg  a  nebnU  is  invitible, 
ins  remore  the  immense  dilfioalty  which  we  other- 
wise experience  in  attempting  to  oonceire  how 
nebnla  hare  a^ramed  or  can  retain  their  extra- 
ordinaij  shapes  and  yet  be  inbject  to  the  law  of 
gisvitatioo. 

The  researches  of  Hoggins  nrors  that  many  of 
the  nebidie  are  gaieons  seli-lnminons  masses, 
whilst  the  spectra  of  others  inore  the  existence  of 
■olid  or  liquid  matter.  These  last  beine  generally 
those  which  are  most  easily  resolred,  woald  be 
those  which  have  been  longest  in  existence,  and 
which,  therefore,  shonld  contain  most  Uqnid  and 
•olid  matter. 

The  enriooa  shapes  of  the  nebnln  are  well  ex- 
plained on  this  theory. 

Tbns  the  spiral  nebnln  wonid  be  produced  by 
two  messes  (n  gas  rushing  together  sad  fonning 
SSI  eddy  in  which  they  become  mingled  with  each 
other.  If  any  detaMied  portion  of  one  gas  got 
mixed  np  with  the  other  gas,  it  would  be  drawn 
oat  by  the  eddy  into  am  elongated  spiral  form,  the 
eorface  of  which  woald  beoeme  Tisible  by  the 
light  produced  by  tfae  chemical  action.  Thb 
woald  be  the  kind  of  nebnla  which  would  be  pro- 
dnced  when  the  two  masses  of  gas  did  not  differ 
greatly  in  size,  and  mshed  together  in  a  line  not 
Tcry  oblique  to  the  line  joining  their  centre)  of 
grarity. 


Some  spiral  nebuln  eonnst  only  of  a  single 

^^^■■■i^^      whirl.  A  nebnla  of  this  kind 

^^KfS^^^^    might    be    produced    by  a 

MKf^^^^^^  small  mass  of  comparatively 

j^W    1^^   ^^K  dense  gas  rushing  obliquely 

^H     hB   ^^B  into  a   large  mass  of  rarer 

^^K    ^^BI^v  K*"-*  S°<=^  ^  vaxtm    would 

^^k    ^^K^r     ^^^  *^  ^^  centre  of  Jgrarity 

^Bu  of  the    larger  mass  ;    and 

^B  sinoe   those    parts    which 

z ..  Jiili   1   «.  1 1  »■*    nearest   the   centre  of 
ts.s«Il,pt,l.  flK.».t  g^,^;,y    would     be    most 

accelerated,  it  would  become  drawn  out  into  an 
elongated  spiral  form. 

After  a  time  the  whole  of  the  smaller  mass  of 

Ogas  will  have  collected  about  the 
centre,  and  a  globular  or  planetary 
nebnla  will  be  funned.  , 

In   the  annexed  diagram,   copied 
from  a  drawing  by  Lassell,  we  ap- 
,,    ,  ,  pear  to  hare  a  globular  nebula  in  the 
Sg.»;      process   of  formation.        That    the 
smaller   mass    of    gas  has   entered 
obliquely     is   shown   by     the   fact     that    the 
ending    a   i    of  the  ,; 

tubular  portion  is 
oblique  to  the  axis 
of  the  tube;  for 
the  line  a  b  will 
indicate  the  boundaty 
of  the  larger  mass. 
That  the  gas  iscoUeo- 
tiog  about  the  centre 
ol  the  larger  mass  is 
indicated  by  the  fact  f- 
that  the  line  o  e  join- 
ing the  centre  of  the 
{flobe  with  the  end  < 
the  tube  is  perpendi 
cnUr  to  a  J— as  it 
•bould  be,  supposing 
the  larger  mass  of  a 
sp^rical  form.  l,^„  p,  j  j    , 

i'lanetary  nebnlai,  consisting  of  more  than  one 
onrelope  might  also  be  formed  in  the  same  way 
as  those  haring  only  one  entelope,  the  envelopes 
oeing  formed  in  succession  at  difTerent  periods 
of  time.  *^  . 


anniw  ?      ^^'J  ?'  °?^  K"  "  belniT  rarer    than 
«»«  one  (fas  U  ipeclHcalljr  Ughler  thu  ^e  oftier. 
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Annular  nebnlai  might  be  formed  in  the  follow- 
ing manner.  If  a  small  mass^of  gas  were  at- 
tracted  to  a  larger  mass  so  as 
just  to  graze  its  surface  on  pas- 
sing it,  its  path  (previously  pa-  SK^^^^-  "^ 
rabolic)  would  become  elliptic, 
and  its  motion  would  be 
changed  into  a  periodical  re- 
volniion  round  the  larger  mass.  ___ 

At  each  revolution    it   would  Laiiiell,  pi.  l.  Og.  4. 
graze  the  surface  of  the  larger 
mass,  and  the  elliptic  orbit  would  gradually  be 
changed  into  a  circular  one.      It 
would    at    length    come  to  re- 
volve about  the   larger  mass  in 
sndi  a  manner  as  continually  to 
graze  the  surface,  and  an  annu- 
lar nebula  would  be  the  result. 

Those  nebuUe,  like  the  larger 
one  in    Andromeda,  in    which 
streaks  of    darkness    oross    the 
bright  parts,  offer   the    greatest  w.tai.  in  r  ,« 
difBonlty   in   their  expIanatioT    'f"*^ '°  ^-J™- 

We  might  imagine  that  a  mass  <>'  i^i'b  gas  has 
become  entangled  between  two 
masses  of  dense  gss,  and  that 
the  masses  of  denie  gas  being 
attracted  to  one  another,  crush 
out  the  rare  gas  into  a  thin  sheet, 
whiofi,  looked  at  edgewise, 
presepk  the  appearance  of  a  dark 
streak. 

Some  of  the  nehuhe  of  this 
kind  have  nnolei  ;  and  it  may 
be  remarked  that  the  position  of 
the  nucleus,  which  will  be  the 
centre  of  gravity  of  the  nsbulas,  is 
in  the  position  in  which  we  should 
expect  to  see  it  if  the  appa- 
rent vacuous  streaks  were  in 
reality  filled  with  matter. 

Many  of  the  nebnln  are  very 
much  diffused,  and  in  shape  very 
irregular ;  hut  even  these  show 
certain  characteristics  which 
seem  to  indicate  their  mode  of 
formation.  The  extreme  falnt- 
nessof  their  light  favours  thehypotheshi  that  they 
ate  not  luminous  throughout,  bnt  that  their  lumi- 
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Dosity  occurs  only  here  and  there  in  comparatively 
thin  shells. 
Again,  if  these  nebulse  were  luminous  throughout, 
the  intensity  of  their  light  should  be  greatest 
where  the  thickness  of  matter  looked  through  is 
greatest,  and  should  fade  away  at  the  boundaries, 
whereas,  if  the  visible  parts  occurred  in  shells, 
the  boundaries  shuuld  appear  brighter  than  other 
parts ;  for  at  the  boundaries  the  line  of  sight 
would  be  very  oblique  to  the  shell,  and  a  greater 
thickness  of  luminous  matter  would  be  looked 
through.  Now  if  we  examine  any  of  the  irregu- 
lar nebnlaai,  we  see  some  parts  of  it  ending 
abruptly  with  a  dearly-defined  outline,  whilst  in 
other  parts  the  light  gradnally  fades  away  into 
darkness.  We  may  suppose  that  in  the  one  case 
we  are  looking  edgewise  at  a  shell,  so  that  the 
line  of  sight  is  tangential  to  its  surface,  whilst  in 
the  other  case  we  are  looking  at  a  part  where  the 
InmVnoua  shell  gradually  thius  out.  Now  in  the 
first  case  w«  find  that  the  light  increases  towards 
the  border,  consistently  with  the  supposition  that 
the  visible  parts  are  in  thin  shalls. 

This  peculiarity  is,  I  apprehend,  what  Professor 
Bond  and  Hr.  Lassell  refer  to  when  they  speak  of 
the  scroll-like  appearance  of  the  nebula  in  Orion. 

In  those  nebnln  which  appear  to  have  assumed 
a  more  stable  form,  as  in  theelllptic  and  oironlar 
nebnla,  the  light  diminishes  from  the  centra  to 
the  circumference. 

These  nebnln  may  be  in  a  later  stage  of  for- 
mation ;  they  may  have  become  more  condensed, 
and  a  mors  intimate  mixture  of  the  gases  may 
have  taken  place,  and  in  consequence  they  may  be 
more  or  less  luminous  throughout.  Their  shape, 
and  the  fact  that  they  are  generally  resolvable  in 
the  telescope,  point  to  the  conclusion  Jthat  they 
have  been  a  long  time  in  existence. 


Before  tnruiug  to  the  subjeci  of  comets,  I  may 
remark  that  the  theoiy  that  there  are  large  masses 
of  invisible  gas  traversing  space,  affords  an  expla- 
nation of  the  sodden  temporary  ontbnrats  in  the 
intensity  of  certain  stare.  Such  an  outburst  might 
occur  if  a  star  became  enveloped  with  a  mass  of 
gas  with  which  it  could  chemioally  combine. 

It  also  explains  the  phenomena  of  periodical 
stars.  Mr.  Hoggins  has  found  that  the  diminu- 
tion in  the  intensity  of  the  light  of  these  stars  is 
due  to  an  increase  in  the  number  and  size  of  the 
absorption  bands  ia  their  spectra. 

It  has  already  been  suggested  that  large  opaque 
bodies  may  be  revolving  in  orbits  round  such  stars, 
and  periodically  obscuring  their  light.  We  have 
only  to  suppose  that  large  masses  of  invisible  gss 
instead  of  opaque  bodies  revolve  about  them,  to 
explain  the  phenomenon  in  accordance  with 
spectroscopic  observation. 

(Th  be  concluded  next  week.) 


FRICTION  IN  STEAM  CYLINDERS.* 
Bt  Mb.  p.  Jensex. 

SO  few  data  exist  on  the  subject  of  friction  in 
steam  cylinders,  that  the  author  approaches 
it  with  some  diffidence,  more  especially  as  he  has 
not  had  time  to  make  direct  and  comprehensive 
trials  which  would  furnish  particulars  for  exhaus- 
tive treatment  of  the  subject.  He,  therefore,  can 
only  offer  such  remarks  and  make  such  deductions 
from  the  experience  of  others  and  of  himself  that 
hare  a  bearing  on  the  subject,  without  assuming 
to  settle  questions  relating  thereto.  Of  the  import- 
ance of  the  subject  there  can  be  no  question,  as 
engineers  are  aware  of  thegreatperoentage  of  power 
that  may  be  consumed  in  piston  friction.  Hence 
it  is  well  to  define  this  loss  under  various  ciroum- 
staoces,  and  then  to  apply  remedies  for  diminis'b- 
ing  the  loss.  Friction  in  the  steam  cylinder  may 
be  classed  under  three  heads;  piston  friction,  slide 
valve  friction,  and  stuffing  box  friction.  As  re- 
gards piston  friction  it  onght  to  depend  upon  the 
working  pressure,  the  packing  material  employed 
for  keeping  the  piston  tight,  the  extent  of  the  rub- 
bing surfaoe  of  the  packing,  and  the  means  of 
lubrication.  It  is  evident  that  a  piston  should  not 
be  made  to  stand  a  higher  pressure  than  that  it  is 
intended  to  work  with,  otherwise  a  great  amonnt 
of  power  may  be  lost  by  unnecessary  friction,  and 
wear  and  tear  both  of  piston  and  cylinder  will 
ensue.  It  also  appears  evident  that  engines  ex- 
panding the  steam  to  any  great  extent  in  one 
cylinder  should  have  piston  packing,  the  tension 
of  which  ia  dependent  npon  and  constantly  vary- 
ing with  the  pressure  of  the  steam  at  any  part  of 
the  stroke.  There  is  not,  it  is  believed,  any  diffl- 
cnky  in  this,  and  all  are  doubtless  familiar  with 
one  or  more  constructions  of  pistons  of  this  sort 
which  answer  the  purpose  in  a  greater  or  less 
degree. 

The  common  rough  and  ready  way  of  caluulating 
piston  friction  by  assuming  a  certain  constant  pres- 
sure per  square  inch  of  piston  as  being  the  mea- 
sure for  the  piston  friction  (which,  as  will  be  seen 
presently,  constitutes  by  far  the  greater  portion  of 
the  total  friction)  of  the  engine  itself  is  erroneous, 
or  at  any  rate  should  be  nsedwith  discrimination. 
Although  it  has  been  found  in  a  few  instances  that 
the  friction  of  a  piston  for  instance  in  an  engine 
working  with  2J  atmospheres  may  be  expressed  by 
(say)  21b.  per  square  inch  of  the  piston,  which  may 
or  may  not  mean  that  the  piston  packing  has  had 
just  the  requisite  amonnt  of  tension,  and  not 
perhaps  60  per  cent,  more  than  requisite,  we  have 
no  right  to  infer  that  the  same  rule  holds  good 
with  5  or  10  atmospbores  pressure.  If  the  piston 
packing  has  just  the  right  tension,  the  friction 
must  amount  to  a  certain  percentage  of  the  pres- 
siue.  But  we  must  not  lose  sight  of  another  cir- 
cumstance— namely,  that  the  circumference  of  a 
piston  increases  as  the  diameter  simply,  while  the 
area  increases  as  the  square  of  the  diameter. 

Ths  question  is,  has  a  piston  of  24in.  diameter 
double  the  amount  of  friction,  or  has  it  four  times 
the  amount  of  that  of  a  12in.  piston,  other  circum- 
stances being  alike,  that  is,  with  the  same  material, 
same  depth  of  packing,  state  of  lubrication,  pres- 
sure, &c.  We  must  not  forget  either  that  the 
proportionate  depth  of  packing  varies  with  the 
diameter  of  the  cylinder.  Whether  it  is  supposed 
to  give  less  wear  on  the  piston  rings  (an  opinion 
considered  iuoorrect  by  the  author)  or  not,  we 
need  not  stop  to  discuss  ;  the  practice  is,  however, 
not  to  increase  the  depth  in  direct  proportion  as 


*  Eesd  before  the  Society  of  Eastnnn,  March  7,  1869. 
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the  diameter  of  the  piston  increMee  in  size,  and 
that  it  is  that  the  piston  friction  does  not  in  pno- 
tice  decrease  in  the  ratio  otherwise  anticipated, 
thoDgh  it  is  believed  that  it  does  decrease.  In 
other  words,  it  is  propoaaded  that  piston  friction  us 
percentage  of  power  decreases  as  diameter  inoreoses, 
bat  increases  oa  prassore  and  depth  of  paokiog 
inereom,  tiie  pttdciog  material  being  the  same.  In 
practiOB  tk«  following  rule  holds  good  :— Depth  of 
packing  =  }  </(i  in  inches  :  for  instance,  for  a 
19in.  cylinder,  depth  of  pecking  =  f  x  7  =  6^ ; 
for  smaller  engines,  fV^fi  (say)  16in.  cylinder, 
depth  of  packing  =  |  X  4  =  2|in.  This  is  for 
cast-iron  packing  rings.  With  Ramsbottom's  steel 
ringsamucb  smalleraepth  is  found  qnite  sufficient. 
Hence  if  it  is  found  that  21b.  per  square  inch  is 
the  measure  of  the  piston  friction  in  a  12in.  cylin- 
der, it  would  seem  that  the  friction  of  a  24in. 
cylinder  (baring  four  times  the  area  bnt  only 
doable  the  diameter),  wcnld  only  be  double,  bnt  as 
the  depth  of  packing  is  as  2 '3  to  3-89  it  would 
3-89 

become X  ^  —  3-38,80  that  the  pressnre  per 

2-3 
square  inch  absorbed  bypistonfriction  wonid  become 
3-38 

2  X  =  1-G91b.  per  square  inch  in  a  24in. 

4 
cylinder,  and  21b.  in  a  16In.  This  is  of  coarse 
assuming  the  ordinary  theory  of  piston  friction  to 
be  correct,  namely,  that  it  is  to  be  calculated  by 
the  superficial  area  of  the  piston  packing  x  the 
pressure  of  the  steam  x  the  friction,  oo-effioient.  If, 
thco,  the  above  be  correct,  it  is  clear  that  we  mast 
avoid  taking  a  certain  fixed  percentage  of  the 
pressure  on  the  piston  area  as  the  measure  of  the 
piston  friction,  except  we  take  the  size  of  the 
cylinder  into  account. 

The  packing  material  has  considerable  infla- 
ncce  on  the  friction.  Hemp  packing  for  moderate 
and  for  high  pressnre  causes  more  friction  than 
metallic  packing,  which  is  now  almost  universally 
ailopted.  Cast-iron  rings  or  Bamsbottom's  steel 
rings,  though  not  giving  so  little  friction  as  gun 
metal,  are  generally  preferred,  because  they  wear 
well  and  are  not  so  much  affected  by  grit.  The 
author's  experience  is  that  Bamsbottom's  rings 
are  tight,  wear  well,  and  do  not  require  exoessive 
tension.  For  gpreat  expansion  in  a  single  cylinder 
the  tension  of  the  packing  should  bo  dependent 
upon  the  varying  pressure  in  the  cylinder,  as 
before  stated.  _ 

In  considering  the  question  of  stnSlnE:  hox  fric- 
tion, the  anthor  would  first  observe  that  the  amount 
of  loss  caused  by  it  is  only  trifling  if  the  packing 
is  in  proper  condition  and  the  gland  has  been 
properly  fitted  ;  bnt  otherwise  this  loss  may  be- 
come enormous.  The  author  is  not  aware  of  any 
comparative  experiments  showing  the  friction 
caused  by  the  employment  of  various  kinds  of 
stuffing-box  packing,  although  that,  doubtless, 
has  also  a  great  inflaeace.  But  what  all  are 
aware  of  is  the  great  wear  on  the  piston  rod 
throngh  having  the  packing  too  hard.  A  careful 
engine  driver  avoid  this,  but  every  engine  driver 
is  not  careful,  and  if  he  has  many  other  things  to 
look  to,  as  is  often  the  case,  then  the  plain  question 
arises  whether  it  is  not  better  either  to  nse  a 
packing  that  requires  but  little  lubrication,  or 
else  to  provide  means  for  keeping  the  packing 
cootinnously  supplied  with  a  very  slight  amonnt 
ot  grease,  which,  as  experience  has  shown,  can  be 
effected  by  greasing  the  steam  before  entering 
the  cylinder.  No  other  meant  are  then  found 
necessary  for  lubricating  the  slide  rod  or  piston 
rod,  and  hard  packings  become  an  impossibility. 

It  is  not  intended  to  describe  the  variona  kinds 
of  packing ;  suffice  it  to  say  that  there  are  some 
,,J»hich  answer  their  purpose  very  well,  fome  of 
them  requiring  little  or  no  lubrication.  The  self- 
lubricating  mineral  packing  has  under  some  cir- 
eamstances  answered  very  well.  Metallic  staffing 
box  packing  has  been  proposed  and  used.  On 
account,  however,  of  the  great  depths  required 
and  the  expense  and  trouble  attending  its  manu- 
facture, it  has  never  come  into  extensive  use. 
Metallic  staffing-box  packing  would  be  a  great 
t>oon,  provided  it  answered  its  purpose.  Mr. 
John  I'enn  used  to  have  one  of  bis  small 
shop  engines  fitted  with  metallic  stuffing  box 
packing,  and  the  author  believes  ho  has  so  now. 

(_To  be  coiUimted.') 


Tbe  Vlelle-Uootague  Zinc  Hines  and  Fonodrlea 
Cnmpany  Incresard  its  production  of  zinc  laat  year  to 
43.u<«  torn,  OS  compared  with  40,216  tonii  In  1868, 
■■W.:iiM  tona  In  l«e7,  31,723  tons  in  IWe,  and  30,692  tons 
la  186«. 


HINTS  ON  THE  SECBCTION  AND  USE  OF 
A  MICROSCOPE. 

THE  qaality  ot  a  microscope,  sajrs  the  Techrnt- 
logitt,  of  course  depends  entirely  npon  the 
perfection  with  which  it  shows  objects  as  they 
really  are.  Some  microscopes  distort  objects  so 
as  to  give  views  that  are  anything  bnt  correct. 
Others  colour  whatever  they  show  with  all  the 
brilliant  hnes  of  the  rainbow.  We  have  often 
admired  tbe  magnificent  colours  displayed  by 
natural  objects  under  the  microscope,  snch,  for 
example,  as  tbe  petal  of  the  geranium,  whose  cells 
are  filled  with  tbe  moat  brilliant  scarlet  colouring 
matter  ;  or  the  crystals  of  the  ruby  oxide  of  cop- 
per, which  are  gorgeous  beyond  expression  ;  or 
various  objects  seen  by  polarised  light,  which 
gives  to  same  ot  the  moat  colourless  and  trans- 
parent crystals  colours  that  far  excel  the  tints  of 
the  ruby  or  the  sapphire  ;  bnt  we  have  often 
smiled  when  asked  to  view  the  splendid  colour 
shown  by  hair,  or  a  fly's  eye,  or  a  section  of  wood 
seen  by  ordinary  transmitted  light,  for  we  well 
knew  that  these  objects  have  no  colour  of  their 
own,  or  at  least  only  dull,  neutral  tints,  and  that 
all  the  gorgeous  hnes  so  lavishly  displayed  were 
merely  tiie  result  of  defects  in  the  microscope. 

It  is  unquestionably  true  that  one  of  the  fine 
large  achromatic  mioroscopes,  famished  with  ob- ' 
jectives  of  low  as  well  as  high  power,  would  be 
tbe  best  for  all  purposes  of  exannnaHon.  Bnt 
such  microscopes  are  very  expensive.  A  tolerable 
one  cannot  be  had  for  less  than  one  or  two  hun- 
dred dollars,  while  a  first-class  one  will  coat  four 
or  five  times  that  amount.  Such  a  microscope, 
although  desirable,  is  not  absolutely  necessary, 
and  therefore  we  will  torn  our  attention  to  the 
less  costly  kinds. 

The  first  that  presents  itself  is  the  simple  lens 
mounted  in  a  metal  or  horn  frame.  In  the  hands 
of  a  skilful  observer,  this  instrument  will  do  good 
service.  Opticians  frequently  arrange  several 
lenses  in  one  frame,  and  suggest  the  idea  of  com- 
bining them  so  OS  to  obtain  iin  increate  of  power. 
In  general,  however,  this  idea  is  fallacious,  and 
the  instmmeuts  are  not  properly  arranged  for  the 
purpose.  In  the  fitat  place,  there  is  no  diaphra^ 
(or  thin  plate  with  a  small  hole  in  it)  between  the 
lenses  to  cut  off  the  extra  light;  and,  in  the 
second  place,  the  lenses  are  placed  as  close  to  each 
other  as  possible,  so  as  to  occupy  but  little  room, 
and  this  prevents  us  from  obtaining  a  good  effect 
Moreover,  it  is  unfortunately  true  that  opticians 
(somebody  once  called  them  in  derision  thnp- 
ticiana)  rarely  give  ns  the  best  selection  of  powers. 
There  is  too  much  sameness  in  them.  The  best 
arrangement  we  could  find  in  a  large  eollection 
consisted  of  three  lenses,  whose  magriilying 
powers  were  respectively  25, 20,  and  16  diameters. 
Now,  this  is  not  variety  enough,  and  the  reason 
for  not  making  a  greater  difference  between  tbe 
powers  of  the  lenses  is  the  fact  that  high  powers 
are  bo  much  smaller  than  the  lower  powers  that 
to  combine  them  in  the  aame  frame  makes  a 
clumsy  instrument.  We  confess,  however,  that 
we  would  ranch  prefer  efficiency  to  elegance. 

A  frame  containing  three  plano-convex  lenses, 
lin.,  iin.,  and  iin.  fooin,  we  have  found  altoge- 
ther the  most  convenient  arrangement.  The  mag- 
nifying powers  are  10,  20,  and  40  diameters  ;  and 
whether  wo  desire  to  examine  a  mineral,  a  flower, 
or  an  insect,  whether  we  wish  to  look  at  the  mil- 
dew on  a  grape-leaf  or  tbe  beetle  which  preys  npon 
the  buds,  such  a  series  of  powers  will  enable  ns  to 
do  so  thoroughly. 

In  selecting  tingle  lenses  to  be  used  as  miero- 
scopns,  procure,  if  possible,  those  of  wliioh  one 
side  is  perfectly  flat,  that  is  to  sty,  plano-convex. 
The  view  obtained  by  such  lenses  is  always  better 
than  that  given  by  donble  convex  lenses  of  the 
same  power.  Such  simple  mierosoopet  are  un- 
doubtedly the  belt  cheap  instruments.  Bnt  at 
a  very  slightly  higher  cost  we  may  obtain  that 
best  ot  all  simple  mioroscopes — WoUaston's 
donblet.  This  microscope  is  formed  of  two  plano- 
convex lenses  adjusted  together  in  the  aame  tube. 
It  is  raiely  that  we  can  find  a  good  one  in  the  op- 
ticians' stores,  but  they  are  so  easily  monntod  that 
any  working  optician  conid  put  one  together  at 
short  notice.  One  of  our  friends  mode  a  remark- 
ably efficient  instrument  of  this  kind,  having 
formed  the  lenses  of  plate  glass  (a  piece  of  broken 
store  window),  which  consequently  did  not  require 
the  plane  aide  to  be  gronod,  and  arranged  the 
lenses  in  a  tube  made  of  stout  writing-paper, 
pasted.  Suitable  lenses  could,  no  doubt,  be  pro- 
cured by  mail  from  most  opticians,  and  it  would 
no  doubt  require  no  great  monaal  dexterity  to 
mount  them. 


ON  THE  RELATIONS  BETWEEN  BODI 
AND  MIND.* 
Lbotubh  0. 
(,Oontinned  from  page  243.) 

IT  is  a  natural  question.  Whence  come  that* 
animal  traits  and  inatinott  in  man  1  Wbeooe 
was  derived  the  instinct  which  taught  the  idiot 
Woman  to  gnaw  tbroogh  the  nmbilioikl  cord  ?  Waa 
it  really  the  laappearance  of  a  primitive  iastiuct 
of  animal  nature— a  foinfe  edio  from  a  far  distant 
pott  teatifying  to  a  kinafaip  which  man  has  almost 
oatgrown,orhas  grown  too  proud  to  acknowledge? 
No  doubt  snch  animal  traits  are  marks  of  eztrema 
human  degensraoy,  but  it  is  no  ezplanatioo  to  call 
them  to  ;  degenerations  come  by  law,  and  ore  as 
natural  at  natural  law  con  make  them.  Intlead 
of  patting  them  by  at  abnormal,  or,  wone  ttill, 
atigmatiting  them  at  nnnatoral,  it  behoves  «■  to 
ttek  for  the  iciantifio  iatnrpnetation  which  they 
mott  certainly  have.  When  we  reflect  that  every 
haman  brain  doet,  in  the  oonrse  of  its  develop- 
msnt,  past  through  the  same  stages  as  the  braina 
of  other  vertebrate  animals,  and  that  iti  transi- 
tional states  resemble  the  permaoent  forms  of 
their  brains  ;  and  when  we  reflect  farther,  that 
the  stages  of  its  development  in  the  womb  may 
be  considered  the  abstract  and  brief  chroniole  of 
a  series  of  developments  that  have  gone  on 
throngh  oonntleis  ages  in  natnre,  it  does  not  teem 
so  wonderful,  as  at  the  first  blush  it  might  do, 
that  it  should,  when  in  a  condition  of  arretted 
development,  sometimes  display  animal  instincts. 
Summing  up,  at  it  were,  in  itself  the  leading 
formt  of  the  vertebrate  type,  there  is  truly  a  brute 
brain  within  the  man't ;  and  when  the  latter  stops 
short  of  ittcharacteriitic  developement  at  Auaiai* 
— when  it  remains  arrested  at  or  below  the  level 
of  an  orang's  brain,  it  may  be  preaumsd  that  it 
will  manifest  its  mott  primitive  fuactioot,  and 
no  higher  functions. 

I  am  not  aware  of  any  other  considerations  than 
those  juat  addneed  which  offer  even  tbe  glimpse  of 
an  explanation  of  the  origin  of  these  animal  traits 
in  man.    We  need  not,  however,  confine   our 
attention  to  idiots  only.  Whence  come  the  savage 
snarl,   the    destructive   disposition,  the    obscene 
language,  tbe  wild  howl,  the  offensive  habits,  dis- 
played by  some  of  the   insane  ?     Why   should  a 
human  being  deprived  of  his  reason  ever  become 
so  brutal  in  character  as  some  do,  unless  he  baa 
the  brute  nature  within   him  ?    In  mott  latm 
asylums  there  is  one,  or  more  than  one,  example 
of  a  demented  person  who  truly  ruminates  :  bolt- 
ing bis  food  rapidly,   he   retires   afterwards  to  a 
comer,  where  at  his  leisnre  be  quietly   brings  it 
up  again  into  the  month  and  masticates  it  at  the 
cow  does.    I  should  take  up  a  long  time  if  I  were 
to  enumerate  the  various  brute-like  characteristics 
that  are  at  timet  witnessed  among  the  insane  ; 
enough  to  say  that   tome  very  strong  facts  and 
argnments  in  support  of  Mr.  Darwin's  views  might 
be  drawn  from  the  field  of  morbid  psychology.  We 
may,  without  much   difficulty,  trace  savagery  ia 
civilisation,  as  we  can  trace  animalism  in  savagery ;. 
and  in  the  degeneration  of  insanity,  in  the  ««ittfi^- 
in^,  so  to  say,  of  tbe  hnman  kind,  there  are  ex- 
hibited marka  denoting  the  elementary  instincts 
of  its  composition. 

It  behoves  us,  as  scientific  inquirers,  to  realise 
distinctly  tbe  physical  meaning  of  the  progress 
of  human  intelligence  from  generation  to  genera- 
tion. What  structural  differences  in  the  brain  are 
implied  by  it  ?  That  an  increasing  purpose  runs 
through  tbe  ages,  and  that  "  the  thoughts  of  men 
are  widening  with  the  process  of  the  enns,"  no 
one  will  call  in  question  ;  and  that  this  prooesB 
has  been  accompanied  by  a  progressive  develop- 
ment of  the  cerebral  hemispherea,  the  convolations 
of  which  have  increased  in  sixe,  number,  and  com- 
plexity, will  hardly  now  be  diepnted.  Whether 
the  fragments  ot  ancient  hnman  crania  which 
have  been  discovered  in  Europe  do  or  do  not 
testify  to  the  existence  of  a  barbarons  rooe  that 
disappeared  before  historical  time,  they  certainly 
mark  a  race  not  higher  than  the  lowest  surviving 
hnman  variety.  Dr.  Prichard's  comparison  of 
the  skulls  of  the  same  nation  at  different  periods 
of  its  history  led  him  to  the  conclusion  that  the 
present  inhabitants  of  Britain,"  either  as  tbe 
result  of  many  ages  of  great  intellectual  coltiva- 
tion,  or  from  some  other  cause,  have  much  mote 
oapacions  brain-cases  than  their  forefathers."  Yet 
stronger  evidence  of  a  growth  of  brain  with  the 
growth  of  intelligence  is  furnished  by  an  oxaml- 


•  Two  lectures  delivered  at  the  Boyal  CoU«n>  of 
Phyalclana  In  1870.  By  Hekrv  Maodslsv,  K.D., 
F.aC.P^  ProfttaorotMcdioalJaritpradeBea  In  Uni- 
versity College,  LondoD. 
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■atton  of  the  braing  of  exUting  savages.  Oratiolet 
has  figured  and  describod  the  brains  of  the  Bot- 
tentot  Venns,  who  was  nowise  an  idiot.  Hefonad 
A  striking  simplicity  and  a  regolar  arrangement 
0{  the  oonrolutions  of  the  frontal  lobes,  whioh 
presented  an  almost  perfect  (ymmetry  In  the 
«wo  hemisphere3,|involantarily  reealling  the  regn- 
larity  and  symmetry  of  the  cerebral  oonTolations 
in  the  lower  animals,  The  brain  was  palpably 
Inferior  to  that  of  a  normally  developed  white 
woman,  and  conld  adly  be  compared  with  the 
Inun  of  a  white  iduMic  from  arrest  of  cerebral 
development.  Mr.  Marshall  has  also  recently 
examined  the  brain  of  a  Bushwoman,  and  has 
discorered  like  evidertce  ofstructnral  inferiority  : 
the  primary  convolnfions,  althoagh  all  present, 
were  smaller  and  ranch  less  complicated  than  in 
-the  European  ;  external  connecting  conrolotlnns 
were  still  more  remarkably  defeotiTe ;  theeeoOttd- 
ary  snioi  and  conTolationa  were  eTerywIiere 
<lecidedly  less  developed  ;  there  was  a  de&cintey 
•of  transverse  oommissaral  fibres ;  and  in  size,  kod 
erery  one  of  the  signs  of  oomparitive  inferiority, 
"  it  leaned,  as  it  were,  to  the  higher  qoadmma- 
«ions  forms."  The  developmental  differences 
between  this  brain  and  the  brain  of  a  Earopean 
were  in  &ct  of  the  same  kind  as,  thoagh  less  in 
degree  than,  those  between  the  brain  of  an  ape 
and  that  of  man.  Among  Europeans  the  average 
weight  of  the  brain  is  greater  in  edacated  than  in 
■un^ncated  persons  ;  its  siae — other  oircnmstanaes 
being  equal— beaitlK  •  iwwial  relation  to  the 
mental  power  of  the  dividual.  Dr.  Thomamcon- 
.olodes,  from  a  leriea  of  owrefuU} -compiled  tables, 
that  while  the  avatfiB«  weight  of  the  brain  In 
•ordinary  EaropeMS  i>  40  onnces,  it  is  S4-6  ounces 
in  distinguished  man  ;  and  Professor  Wiwner 
found  a  lemaricabty  oompln  arrangement  of  the 
oonvolntions  in  the  brains  of  five  very  eminest 
men  whioh  he  exatmned.  Thna,  tiien,  while  we 
take  it  to  be  well  established  that  the  convolulions 
•ot  thehnman  brain  have  andergooe  a  considerable 
development  throng  the  ages,  we  may  no  less 
justly  conclude  that  its  larger,  more  numerous, 
and  complex  oonvolntioae  reproduce  the  higher 
and  more  varied  mental  activity  to  the  progressive 
evolution  of  which  their  progressive  increase  has 
answered — that  they  manlhst  the  kind  of  function 
which  has  determined  the  structure.  Thevestou- 
lar  nenrine  has  hioreased  in  quantity  and  in 
•<}uality,  and  the  fnnction  of  the  increased  and 
more  highly-endowed  structure  is  to  display  that 
intelligence  which  it  unconseioasly  embodies. 
The  native  Australian,  who  is  oue  of  the  lowest 
existing  savages,  has  no  words  in  his  language 
toexpress  suchexalted  ideas  asjustice,  love,  virtue 
mercy ;  he  has  no  snoh  ideas  iu  his  mind,  and 
cannot  comprehend  them.  The  vesicular  nen- 
rine which  should  embody  them  in  its  constitu- 
tion and  manifest  them  in  all  its  function,  has  not 
been  developed  in  his  convolntions ;  he  is  as  in- 
capable, tharefoie,  of  the  higher  mental  displays 
of  abetiaot  reasoning  and  moml  fseliag  as  an 
^jdlot  is,  and  lor  a  like  reason.  Indeed,  were  we 
to  imagine  a  person  born  in  this  country,  at  tlm 
time,  with  a  brain  of  no  higher  deri^prient 
than  the  brain  of  an  Australian  savage  or  a  Bush- 
man, it  is  perfectly  certain  that  he  would  be  more 
or  laas  of  an  imbecile.  And  the  only  way,  I  sup- 
pose, in  whieh  beings  of  so  low  ao  order  of  de- 
velopment could  be  raised  to  a  civilised  level  of 
feeling  and  thought  would  be  by  cultivation  con- 
tinned  through  several  generations  ;  they  would 
have  to  undergo  a  gradual  prooese  of  bumanisa- 
tion  before  they  oould  attain  to  the  capacity  of 
oirilisation. 

Seme  who  one  moment  own  freely  the  broad 
truth  that  all  meutal  manifestations  take  %lace 
through  the  brain,  go  on,  nevertheless,  to  straight- 
way deny  that  tbn  conscience  or  miMrai  sensibility 
can  be  a  function  of  organisation.  But  if  all 
mental  operations  are  not  iu  this  world  equally 
functions  of  organisation,  I  knew  not  what  war- 
rant WB  have  for  declaring  any  to  be  so.  The 
solution  of  the  much-vexed  question  concerning 
the  origin  of  the  moral  sense  seems  to  lie  in  the 
conaideiations  just  adduced.  Are  not,  indeed, 
onr  moral  intuitions  results  of  the  operation  of 
the  fundamental  law  of  nervous  organisation  by 
whieh  tliat  which  is  consciously  acquired  becomes 
«a  unconscious  endowment,  and  is  then  trans- 
mitted as  more  or  less  of  an  instinct  to  the  next 
fmteration  ?  Thev  are  examples  of  knowledge 
whioh  has  been  Lardly  gained  through  the  si^- 
fering  and  experience  of  the  race  being  now  in- 
herited as  a  natural  or  inatinotive  sensibility  of 
the  welt-eonetitnted  brain  of  the  individnaL  In 
the  matter  of  our  moral  feeliags  we  are  most 


truly  the  heirs  of  the  ages.  Take  the  moral 
sense,  and  examine  the  actions  which  it  stnctioos 
and  those  whioh  it  forbids,  and  thns  analyse,  or, 
as  it  were,  decompose,  its  nature,  and  it  will  be 
found  that  the  actions  which  it  sanctions  are 
those  which  may  be  proved  by  sober  reason  to  be 
conducive  to  the  well-being  and  the  progress  of 
the  race,  and  that  its  prohibitions  fall  upon  the 
actions  which,  if  freely  indulged  in,  would  lead  to 
the  degeneration,  if  not  extinction,  of  mankind. 
And  a  we  could  imagine  the  human  race  to  live 
back  again  to  its  earliest  infancy — to  go  back- 
wards through  all  the  sosnes  and  experi<taoes 
through  which  it  has  gone  forward  to  its  prsient 
height — and  to  give  back  from  its  miad  and 
character  at  each  time  and  circumstance,  as  it 
passed  it,  exactly  that  whioh  it  gained  when  it 
was  there  before, — shonld  we  not  find  the  frag- 
ments and  exuvite  of  the  moral  sense  lying  here 
and  there  along  the  retrogada  path,  and  a  condi- 
tion at  the  beginning  wUoh,  whether  simian  or 
human,  was  bare  of  all  true  moral  feeling  ? 

We  are  daily  witnesses  of,  and  onr  daily  aolioas 
testify  to,  the  operation  of  that  plostia  law  of 
nervous  organisation  by  which  separate  and 
successive  acquisitions  are  combloed  and  so  inti- 
mately blended  as  to  constitute  apparently  a 
single  and  undecomposable  fkoulty  :  we  observe 
it  in  the  formation  of  our  volitions  ;  and  we  ob- 
serve it,  iu  a  more  simple  and  less  diapntable 
form,  in  the  way  in  which  combinations  of  mova- 
meata  tiutt  have  been  slowly  formed  by  practice 
are  effected  finally  as  easily  a^  if  they  were  a 
single  and  simple  mivement.  If  the  moral  sense 
— which  is  derived,  then,  insomuch  as  it  has  boen 
acquired  in  the  process  of  human  development 
through  the  ages — were  not  mote  or  less  innate 
in  the  well-born  individual  of  this  age,  if  he  were 
obliged  to  go,  as  the  generations  of  his  forefathors 
have  gone,  through  the  elonantary  process  of 
acquiring  it,  he  would  be  very  mnch  in  the  posi- 
tion of  a  person  who,  on  each  occasion  of  writing 
his  name,  had  to  go  through  the  elementary  steps 
of  learning  to  do  so.  The  progress!  ve  evolution 
of  the  human  brain  is  a  proof  that  we  do  inherit 
as  a  natural  endowment  the  laboured  acquisitions 
of  onr  ancestors  ;  the  added  stmctnre  represents, 
a*  it  were,  the  embodied  experience  and  memories 
of  the  race  ;  and  there  is  no  greater  difficulty  in 
believing  that  the  moral  sense  may  have  been  so 
formed,  that  In  believing,  what  has  long  been 
known  and  is  admitted  on  all  hands,  that  the 
young  fox  or  young  dog  inherits  as  an  instinct 
the  special  conning  which  the  foxes  and  the  dogs 
that  have  gone  before  it  have  had  to  win  by  hard 
experience. 

TlMse  remarks  are  not  an  nnnecessary  digres- 
sion. Nor  will  they  have  been  made  in  vain  if 
they  serve  to  fix  in  onr  minds  the  conviction 
that  the  law  of  progressive  evolution  and  speciali- 
sation of  nerve-centres,  which  may  be  traced 
generally  from  the  first  appearance  of  nerre- 
ttasne  in  the  lowest  animals  to  the  complex 
structure  of  the  nervous  system  of  man,  and 
specially  from  the  rudimaatary  appearance  of 
cerebral  convolntions  to  the  numerous  and  com- 
plex convolutions  of  the  human  brain,  does  not 
abruptly  cease  its  action  at  the  vesicular  nearino 
of  the  hemispheres,  but  contionas  in  force  witliio 
the  intimate  recesses  of  the  mental  organisation. 
Moreover,  they  are  specially  to  the  purpose, 
seeing  that  they  enable  us  to  understand  in  some 
sort  how  it  is  that  a  perversion  or  destruction 
of  the  moral  sense  Is  often  one  of  the  earliest 
symptoms  of  mental  derangement :  as  the 
latest  and  most  exquisite  product  of  mental 
organisation,  the  higbeat  bloom  of  eulture,  it  is 
the  first  to  testify  to  disorder  of  the  mind- 
centres.  Not  that  wa  can  detect  any  structural 
change  in  such  case ;  it  is  far  too  delicate  for 
that.  The  wonder  would,  indeed,  be  if  we  could 
discover  such  more  than  microscopical  changes 
with  the  instruments  ot  researoh  which  we  yet 
possess.  We  might  almost  as  well  look  to 
discover  the  anatomy  of  a  gnat  wiA  a  tale- 
scope. 

(  To  ba  ceiUiHUBd.) 


0BINDIN&  ED&B  TOOLS. 

EDdB  tools  aro  fitted  up  by  grinding,  very 
much  as  a  pUnk  would  be  reduced  in  thick- 
ness were  a  large  plane  employed,  iu  whioh  were 
set  a  hundred  or  more  veW  small  gouges,  each 
cutting  a  narrow  groove.  The  sharp  grit  of  the 
grindstone  being  harder  than  the  iron  or  steel, 
outs  very  small  channels  in  the  surface  of  the 
metal,  and  the  revolviag  disc  carries  away  all  the 
minute  particles  that  are  detached  by  Uie  grit. 


If  we  were  to  examine  the  surface  of  a  tool  that 
has  just  been  removed  from  a  grindstone,  under 
the  lenses  of  a  powerful  miorosoope,  it  would 
appear,  as  it  were,  like  the  rou^  surfiMw  of  a 
field  which  ha*  recently  been  scarified  with  some 
implement  whioh  formed  alternate  ridges  and 
furrows,  Henoe,  as  these  ridges  and  furrows 
run  together  f  rosi  both  sides,  at  the  cutting  edge, 
the  newly- ground  edge  seems  to  be  formed  of  a 
system  of  minute  teeth,  rather  than  to  consist  of 
a  smooth  edge.  For  this  reason,  a  tool  is  first 
ground  on  a  coane  stone,  so  as  to  wear  the  sur- 
face of  the  rteel  away  rapidly  ;  then  it  is  polished 
on  a  wheel  of  nutoh  finer  grit  ;  and  finally,  in 
order  to  reduce  the  sarmture  as  much  as  possible, 
a  whetstone  of  the  finest  grit  must  be  employed. 
This  gives  a  cutting  edge  having  the  snuJiest 
possible  serration.  A  razor,  for  example,  doe* 
not  have  a  perfect  cutting  edge,  as  one  may  per- 
ceive by  viewing  it  through  a  microscope.  And 
yet  the  serrations  are  aotuolly  so  much  smaller 
than  a  human  hair  that  the  minute  teeth  cut  the 
hair  iu  twain;  but  when  the  serrations  on  the 
edge  of  the  razor  becomes  so  battered  up  and  dull 
that  they  will  not  sever  a  hair,  or  cut  a  man's 
beard  off,  the  edge  must  be  honed  and  strapped 
until  the  system  of  minute  teeth  will  be  so  much 
smaller  than  a  hair  that  several  of  them  will  take 
hold  of  the  smallest  hair  at  onee.  These  sug- 
gestions will  furnish  something  of  an  idea  of  the 
operation  in  grinding  and  whetting  edge  tools. 

Beginners  are  sometimes  instructed,  when 
grinding  edge  tools,  to  have  the  stone  revolve 
towards  the  cutting  edge,  and  sometimes  from  it. 
When  the  first  grinding  is  being  done  it  is  a  mat- 
ter of  indifference  whether  this  is  done  or  not ; 
but  when  the  finishing  touches  are  applied  near 
and  at  the  very  edge,  a  grinder  can  always  com- 
ptete  his  task  with  more  accuracy  if  the  periphery 
of  the  grindstone  revolves  towards  the  cutting 
edge,  as  the  steel  that  is  worn  away  will  be  re- 
moved more  easily  ;  whereas,  when  a  stone  runs 
in  the  opposite  dir^tion,  the  grinder  cannot 
always  tell  exactly  when  the  side  of  the  tool  is 
fully  ground  up  to  the  edge.  This  is  more  espe- 
sially  true  when  the  steel  has  a  rather  low  or  soft 
tenper.  The  stone,  when  running  from  the  edge, 
will  not  sweep  away  every  particle  of  the  metal 
that  hangs  as  a  "  feather  ;  but  when  the  stone 
revolves  towards  the  edge  there  will  be  no 
"  feather  edge  "  to  deceive  the  eye  of  the  grinder. 


WATSON'S  DEEP   TCBULAB  WELLS. 
{Illttttrated  on  next  page.) 

THE  advantages  claimed  for  Mr.  Watson's  sys- 
tem of  obtaining  water  or  other  fluids  from 
any  depth,  over  any  other  method,  will  he  easily 
understood  by  our  scientific  readers  from  the  ac- 
companying cuts,  with  but  little  explanation  of 
the  details  ;  its  utility  in  boring  through  a  hard 
or  rocky  soil  being  more  particularly  prominent. 

In  sinking  or  boring  by  this  method,  in  ordi- 
nary cases,  the  first  length  of  tubing  is  prorided 
with  a  fluted  steel  penetrator,  having  a  groove  cut 
in  the  part  fitting  into  the  tube,  so  as  to  allow  It 
to  revolve  on  the  screws  in  the  lower  end  of  the 
pipe,  whioh  is  made  stronger  for  the  purpose.  The 
spindle  for  carrying  the  weights  used  in  driving 
down  is  provided  with  a  ooUar,  the  lower  side  cA 
which  forms  a  fair  surface  to  fait  on  to  the  brias 
hand  nut,  which  is  screwed  on  to  the  upper  end  of 
the  tube,  so  that  it  is  not  inj  ured  by  the  blow,  and 
when  down  to  the  surface  of  the  soil  this  nut  is 
removed  and  smother  len;{th  of  tube  connected 
with  an  ordinary  socket  joint,  as  shown  inthe 
cut,  the  process  being  continued  as  before,  and 
tubes  added  as  required.  Iu  boring  through  a 
rocky  soil  a  double  tube  is  used  ;  the  outer  tube  at 
its  lower  end  has  a  steel  collar  iiuted  on  the  out- 
side, and  also  revolving  at  each  blow  of  the 
weights  in  a  similar  maniwr  to  that  in  the  fore- 
going. 

The  inner  ube  Is  provided  with  a  steel  point 
likewise  constructed  to  revolve,  as  in  the  first  in- 
stance of  the  single  penetrator,  bnt  has,  in  addi- 
tion, two  recesses  to  suit  the  two  catches  or  tum- 
blers .fitted  in  the  revolving  collar  of  tho  outer 
tube,  which  keep  it  in  its  proper  position,  without 
impeding  its  withdrawal  when  necessary.  The 
two  tnb<:s  ore  of  equal  lengths,  fitted  with  brass 
hand-nuts  at  the  upper  ends,  similar  to  that  on  the 
single  tube,  thns  insuring  their  being  driven 
equally  tjgather.  The  inner  tube  can  be  drawn  to 
tlie  surface  ut  any  time,  either  for  the  purpose  of 
being  sharpened,  or  of  ascertaining  the  nature  of 
the  soil,  &e.,  and  replaced  with  perfect  ease ;  but 
in  tubes  of  Sin.  or  more  in  diameter,  provisioncan 
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WATSON'S  DBBP  TUBULAR  WBLLa— <See  prerioiu  p»ge.) 


be  made  for  ascertaining  the  nature  of  the  vari- 
ons  atrata  the  tnbe  ia  paasing  tbroogh  witboat 
remoTing  the  inner  tnbe  at  all.  Where  the  enter 
tobe  ii  fonnd  to  beat  a  sufficient  depth  to  insare 
•  good  supply  of  water,  the  inner  tnbe  is  with- 
drawn. The  Talres,  pump,  bncket,  and  gear  are 
then  placed  in  position — usoallj  about  20ft.  from 
the  snrface  of  the  water — the  pump  rod  being 
made  hollow,  bo  that  in  the  event  of  grit  or  sand 
interfering  with  the  proper  working  of  the  valves 
water  can  be  passed  down  it  on  to  them,  and  the 
obstruction  cleared  a  way— (hough  this  will  be 
but  seldom  required,  the  pump  being  provided 
with  a  head  valve,  which  always  retains  a  column 
of  water  after  it  is  discharged  by  tbo  pump  bncket 
The  whole  of  this  arrangement  will  be  clearly 
underntood  from  the  engraving,  it  being  a  very 
compact  and  serviceable  job. 

These  wells  are  well  adapted  for  the  colonies, 
tropical  dimatcs,  farms,  gold  and  other  mines, 
also  in  testing  for  mineral  and  other  substances, 
!  used  to  advantage  as  boring  tools  in 
Trttsian  well  making. 

For  mansions  situate  at  any  distance  from  the 
water  the  tube  wells  ate  fonnd  useful. 

These  pumps  are  now  being  constructed  for  the 
patentee,  Ur.  G.  Watson,  of  Plaibtow,by  Messrs. 
T.  Blnndell  and  Sons,  of  West  India-road,  Lime- 
bouse. 


THE  "  PHANTOM"  BICYCLE. 
{For   Itltutration  »ct  page  877). 

TR£  machine  reprewnted  ia  the  accompuiyuiB  iketdi  has 
been  the  lubject  of  no  little  controTerty  araong  loine  of  oar 
readera,  and  in  placing  thia  cut  berorc  them  «e  would  recom- 
mend thoae  «ho  may  deaire  to  have  further  particalara  than 
we  con  afford  space  ciioukU  to  convey  to  consult  the  pages  of 
the  interesting  pamphlet, "  The  Bicycle ;  or,  the  Wheel  and  the 
Way,"  from  which  we  make  tlie  following  extracts : — 

"  Xlic  machine  it  steered  from  the  middle  of  the  fitime,  or 


bom  both  wheels,  and  not  from  the  IWmt  wheel  shin*,  aa  in 
the  ordinary  bicycle,  and  as  the  front  wheel  only  turns  half  aa 
much  aa  uaosl,  it  ia  Barer  brought  into  proximity  ercn  with 
the  rider'a  thiglia.  It  ia  completely  railed  off  too  by  the  fnsis 
within  wliich  it  ia  enclosed.  In  turning  a  oorner,  or  on  a 
curre,  each  of  the  wheela  are  put  upon  ttie  same  arc  of  a 
circle ;  the  back  wheel,  therefore,  always  foUouit  the  lino  of 
the  leading  wheel ;  it  paasea  over  exactly  the  aame  ground,  in 
fact;  there  is  in  consequence  no  'drag.'  lu  the  event  of  a 
fall  the  rider  does  not  get  hart  fav  the  machine — that  is,  be 
cannot  get '  mixed  up  or  entangled  in  a  painful  way  between 
the  front  wheel  and  the  backbone,  as  in  the  ordinary  bicycle. 
The  shape  of  the  framework  ensures  greater  speed  being 
obtained  than  doea  that  of  the  ordinary  pattern.  There  are 
very  convenient  '  steps  '  for  mounting  and  diaaonnting,  and 
the  same  contrivancea  are  servteeablc  as  safe  and  comfortable 
rests  Cor  the  feet  A.  spring  concealed  in  the  ateerinz-aockat 
destroys  the  vibratory  concnsaiona  usually  oonveyed  to  the 
handa.  The  cranks  are  readily  adjustable  to  any  length  of 
throw,  and  when  '  adjusted '  they  do  not  work  looaa  Both 
the  wheels  have  fixed  axlea,  and  mu  in  gun-metal  bearings 
provided  with  separate  oil  cups  which  do  not  leak.  Laatly, 
the  wheels  are  a  grand  improvement  in  themselves,  being 
made  upon  ti.e  suipended  principle  in  such  a  wa^  that  they 
act  as  springs,  and  asaist  in  dispelling  the  concnsaiona  caused 
by  rough  roada.  The  general  reault  ia  that  a  bicycle  is  pro- 
duced which  is  of  a  decidedly  improved  afipcarance,  whicli  ii 
much  safer  to  ride,  easier  to  steer,  far  lesa  dangerous  to  full 
from,  end  which  is  much  eaaier  to  mount  and  dismount. 
Kinaily,  the  /penf,  and  eooseqnently  the  ease  of  driving  are 
improved  by  at  leaat  athiid." 

The  remarks  as  to  india-rubber  tires  are  of  general 
intereat  — 

"  A  rubber  tire  is  nsnally  made  up  smaller  than  the  rim  of 
the  wheel  it  ia  intended  for,  and  ia  held  in  ita  place  by  being 
stretched  into  a  groove,  farmed  in  the  wheel  by  patting 
ftangea  on  each  side  of  the  rim.  The  defects  of  this  plan  are 
that  when  the  wheel  is  pivoted  upon  ita  base,  aa  when  the 
machine  is  turning  a  comer,  the  rubber  tire  is  wrung  or 
twisted  by  the  screwing  motion  of  tbe  wheel  upon  the  ground, 
and  directly  a  part  of  it  ia  raised  a  little  above  the  edge  of 
the  flange,  the  whole  of  the  tire  instantly  springs  out  of  the 
groove.  To  get  it  back  is  a  job  of  some  difllcnlty,  especially 
if  the  accident  happens  when  on  a  jonmey.  aa  it  takea  at  leaat 
two  or  three  pairs  of  hands,  and  some  little  skill  to  stretch  it 
in  again.  Theatretchingonof  the  tire  ia  intended  to  prevent 
it  from  being  twisted  out  by  making  it  impossible  to  stretch 
it  further.  This  phu  not  only  frequently  f  ills  to  effect  its 
object  in  that  respect,  however,  but  it  expoaea  the  tire  to  a 
constant  danger  of,  if  possible,  a  worae  kind  in  another  way. 
Slretched  rubber  ga^a  wherever  it  la  cut,  and  as  a  very  few 


weoka'  wear,  especially  in  diatrieta  wherethe  nads  tie  macads- 
miaed,  pndncea  a  good  many  oata  in  the  Ure.  Ike  result  is 
that  it  IS  diailgured  br  a  number  of  ugly  gapa,  and  ia  drawn 
up  into  thick  and  thin  placea,  instead  of  Ming  of  an  evea 
thickneas  throoghout  its  cifcumfereoce.  It  thea  makes  the 
machine  bump  and  down,  and  becomes  more  of  a  nuiaancs 
than  an  advantage,  and  br-and-bye  the  eoatractile  tendency 
is  strong  enoagh  in  the  thick  parts  to  tear  the  tire  eompletely 
asunder  at  one  or  other  of  the  thin  placsa. 

"  Tbe  rubber  tire  of  the  '  Phantom  *  ia  a  dittereat  thing, 
however,  and  it  is  not  liable  to  any  of  these  disadvantagea. 
The  principle  upon  which  the  wheel  ia  eonstracted  'dispenses 
sltogctlier  with  the  necessity  for  an  iron  tin  to  keep  it 
logether,  as  the  rim  is  held  in  by  the  suspending  rods ;  that 
leavea  a  wood  surface  upon  which  to  fix  the  •ubher  tire.  The 
latter  is  made  half  roand,  and  has  a  esnvaa  base  made  up 
with  it  in  the  vulcanising  process.  The  canvas  haae  serves 
two  purposes;  it  prevents  the  tire  from  stretchins  in  ths- 
direction  of  ita  length,  and  it  forms  s  bed  for  holding  the 
heads  of  sliort  iron  pins,  which  are  driven  through  the  rubber 
and  into  the  wood  rim  at  intervals  of  about  eveiy  inch  of  the 
dreumference.  The  heads  of  these  pina  are  bnried  in  ih» 
rubber,  which  rloaes  over  the  hole  mule  is  driving  them  in, 
so  thst  they  are  not  seen  or  felt  in  any  way.  They  keep  ths 
rubber  tire  from  being  shoved  off.  Then,  ss  the  rubber  ia 
not,  and  in  fact  cannot  be,  stretched  in  the  direction  of  ita 
length,  it  doea  not  gape  and  stretch  vhersver  it  happens  to 
get  cut  by  shsrp  stones.  Consequently  there  is  practically 
no  end  to  the  wear  of  the  tire,  as,  In  spite  of  the  cuts  it  msy 
have  across  it.  it  retains  its  uniformity  of  thickness,  and  there 
is  never  any  defect  in  ita  action.  Of  coarse  the  cutting  of  ths 
rubber  tire  caunot  be  prevented,  bat  by  thia  plan  of  fixing  it 
on,  the  pnictical  usefulness  and  luxurious  effect  is  not 
diminished  by  the  eatting,  the  gaping  of  the  cats  being 
entirely  prevented." 


TO  CLEAN  PAINT.-Tbere  it  a  very  simple 
method  to  clean  paint  that  has  become  dirty,  and  if 
cor  housewives  tboald  adopt  It,  it  would  save  them  a 
neat  deal  of  trouble.  Provide  a  piste  with  some  ol 
the  best  whltlnr  to  Im  had,  sod  have  ready  tome  oleaa 
warm  water  ana  a  piece  of  flannol,  whieb  dip  into  the 
water  and  tqueese  nearly  dry;  then  take  as  mach 
whiting  as  will  adhere  to  it,  apply  It  to  tbe  paintad 
sartaoe,  when  a  little  rubblag  will  Inilantly  remove 
any  dirt  or  grease.  Alter  which,  wsth  tbe  part  well 
with  clean  water,  rubbing  it  dry  with  a  soft  cbsmola 
Paint  that  cleaned  looks  as  well  ss  when  flrtt  laid  on, 
without  any  Ic^ary  to  the  most  delicate  colouti.  It  it 
far  better  than  ntuig  sosp,  and  does  not  require  more 
tbao  baU  the  time  and  labour. 
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LETTERS  TO  THE  EDITOR. 

[We  do  not  held  ooimItoi  iMponslbIa  for  the  opinions 
of  onr  oomapondenu.  The  Sditok  raapeetfuUr 
rcqmaU  ttau  all  oommaolwtiou  shouM  be  dimvn 
np  M  brlaflr  u  potitlble.] 

*.•  AH  oommnnloationt  •hoold  be  addieased  to  the 
SoiTOB  of  the  1Snoli«r  Miobabic,  31,  Tarletack- 
(tieel,  CoTcni.  Garden,  W.C. 

All  ebeqnea  end  Foat  Offlee  Ordera  to  be  nude  pay- 
able to  J.  rAisKOKS  KDWAXpa. 

ASTHONOIUCAX,  OPTICAL.  AND  QBMEKAL. 

8im.— l*tnie,«»*ft»i>«,  oongratulate  my  fellow  »nb- 

aeribers  upon  the  adTent  into  yonr  colnmni  of  onr 

Gieat   Solar     fntctfo- 

aooplat,  Hr.  J  .  Noiman 

Lookyer.    Let  na  hope 

that  after  the  appeer- 

anee  of  ao  eonviBeliig 

a  reply  from  tht  mao, 

perhaps  of  all  llTlog 

the  best  qnalltled   to 

■peak    fx  nikedrd  on 

this  ipeolal     snbjeet, 

we  shaU  have  no  more 

Ta^ne  gneasea  and  ex- 

preasloDS    of     donbt 

crom  people  who  are 

eoofessedly    Igfnoraat 

of  the  very  elements  of 

the  problemwhloh  they 

snaertake  to  disens*. 
Lower  on  the  same 

pa«e(SS6),  I  And  two 

or  three  qoeries  by  Vr. 
H.  Mr.  Bishop,  towhleh 
I  will  reply  in  order. 
Ftnt.  then.Jnstaatwl- 
llKht  Is  fadtne,  la  the 
most  faTourable  time 
to  examine  the  colonr 
of  a  star.  In  the  ease 
of  B  itar  like  Slrtns, 
Hr.  B.  must  remember 
that  from  Its  relattve 
proximity  to  the  horl- 

soD,  atmospheric  dis- 
persion   operates  in 

ttoglnc   it  very  per- 

oeptibly  with  colour; 

and  th's  is  exagge- 
rated by  its  projectioo 

0'>    the    block    back- 

grooad  of  the  mid- 
night sky.  Of  coarse, 
I  am  supposing  the 
star  to  be  one  of  a 
tolerably  low  magni*  -'-^    ^"V^-"    "■ 

tude.      Some  of    the         I  

minute  red  stars  re- 
quire the  darkest  sky 
Jou  can  get,  and  some 
ttle  attention  to  boot,  to  discera  their  colonr  fairly. 
On  the  other  hand,  that  lorely  pair  a  Beroulls  Is  nerer 
seen  to  qieh  advantage  as  In  full  twilight.  I  must 
oonfeis  my  inability  to  "  give  the  comparative  bright- 
ness of  the  chief  nebula  rTstble  in  a  3ln.  achromatic," 
beeanse  I  am  unaware  of  any  photometric  proceas 
which  Is  applicable  to  such  a  measurement:  but  It  a 
rough  eye  eatlmatlon  of  relative  visibility  be  of  any 
use  to  your  correspondent,  I  may  tell  him  that 
of  the  oebala  now  favourably  situated  for 
observation,  he  ought  to  see  79  Hersch.  I.  Vlrgi>^is,  and 
will  have  some  dtffloulty  with  99  Herach.  1  BofiUs  ; 
while  418  Hersch.  II.  BoStls,  sod  766  Hersch.  II.  Bodlls 
will  be  beyond  his  power  altogether.  13  Uessler 
Herculls  be  will  either iore/y  resolve,  or  see  as  a  bright 
nebnla,  according  to  the  excellcaoe  of  bis  instrument. 
57  Messier,  the  Bing  Nebnla  in  Lyra,  wiU,  in  a  Orst- 
rate  instrument,  show  traces  of  luminosity  inside  of 
the  ring  proper.  This  la  all  vagne  enough,  but  I  do 
not  see  well  how  to  frame  my  reaponse  differently.  Be- 
lore  ditnuaing  this  branch  of  my  subject,  I  may  aay 


K£W  STILE  or  KAILWAI. 
that  June  Is,  as  my  querist  probably  knows,  the  worst 
month  of  all  the  twelve  for  the  examination  of 
nelinic 

I  mny  tell  "  Investigator  "  (also  on  p.  iSt)  that  the 
meibod  now  ualversally  employed,  where  practicable, 
for  the  determination  of  longitude,  la  that  by  the 
Electric  Telegraph.  As  he  appears  to  possess 
"Loomla'a  Practical  Astronomy,"  1  oao  refer  him  to 
pp.  3''6,  tt  irq.,  of  that  work  for  full  details  of  the 
method  adopted  in  practice  It  may,  however,  serve 
to  ahow  with  what  extraordinary  accuracy  longitude 
can  be  obtained  by  the  transport  of  chronometers,  if  I 
mention  that  of  Mr.  Airy,  In  1844,  superintended  the 
transmission  of  thirty  pocket  ehronometers  ten  times 
backwards  and  forward  between  Greenwich  and  Feagh 
Main  at  Valencia,  In  the  extreme  Weat  of  Ireland ;  and 
that  when  the  dilference  of  longitude  between  these 
twoplaees  was  redetermined  galvauieally  in  the  summer 
of  1!!«3.  the  result  was  almost  precisely  Identical  with 


^^^^^^^^^^^ 


TU£  '<  PHANTOM"  BICYCLE.— {Described on psge 27C) 

that  obtained  by  the  older  method.  Moon  Calmlnattng 
Stars,  unless  observations  be  very  much  multiplied  and 
great  care  be  taken  to  observeboth  Umbs  of  the  moon,  give 
but  Indifferent  results, and  Lunardiataocea,  even  In  the 
hands  of  skilled  observers,  are  only  pretty  good;  but 
Occoltationslof  Fixed  Starslby  the  Hoon  when  carefully 
observed,  and  rigidly  reduced,  are  very  much  better  atill. 
Seoondly,every  visible  Occttltationlaobaerved  at  Greeo- 
wioh,  aa  an  the  phenomena  of  Jupiter's  Satellitea  Ac. 
Theae  are  publiahed  at  intervals  la  the  "  Monthly 
Notloea  of  the  Royal  AaLronomlcal  Society " ;  and 
this  answers  yonr  correspondent's  third  query  as  well. 
Next,  all  the  observstloas  at  (jreeowlcb  of  the  Moon, 
both  with  the  transit  circle  on  the  Meridian,  and  with 
the  altazimuth  off  it,  are  "for  the  purpoeeof  detecting 
errora  of  the  lunar  Ubies."  The  Greenwich  oliaerra- 
tlons  are  published  by  John  Murrav,  of  Albemarle- 
Btreet,  London.  With  regard  to  the  immediately  fol- 
lowing question,  be  may  take  the  length  of  the  Polar 
leml-axia  of  the  Earth  at  2086S768tt,  and  that  of  the 
equatorial  aemi-axls  be  may  dednoe  from  it  by  con- 


ceiving with  the  Aatronomer  Boyal  that  the  elli- 
pllcity  amonnts  to  -OOiSSi.  1  must,  however,  add  that 
a  most  elaborate  series  of  Investigations,  undertaken 
by  Colonel  Clarke,  of  the  Engineen,  tends  to  show 
that  the  ellipsoid  which  best  representa  existing 
measoremente  has  lu  major  axis  (Eluatorlal)  in  Lon- 
gitude 13°  68'  S'.E,  and  that  the  greatest  and  least 

1 

values  of  the  mertdian  eompresalon  are in  lon- 

28*779 

gltude  13°  S6'  6'  E.,  and In  longitude  103*  58'  5'  K 

aOSMl 
The  diference  of  tlie  Rqaatoria'  semi-axes  Is  590611. 
or,  roughly,  about  a  mile,  it  will  hence  be  seen  that 
the  figure  of  the  Earth  is  by  no  means  absolutely 
synmetrlcal,  nor  even  that  of  any  solid  of  revolution. 
Finally, "  Investigator's  "  references  to  page  l.TO,  Aoo 
are  presumably  te 
those  of  somevolum- 
of  the  "Nautical  Ale 
manas,"  but.  In  the 
absence  of  the  name 
of  the  work  to  which 
they  pertain,  they  are 
Just  a  little  vague. 

•'The  Welsh  Shep- 
herd," p.  2S0,  like 
numberless  other 
people,  severely  ex- 
erelses  himself  about 
a  question  upon  which 
as  much  nonsense, 
physical  and  metwhy- 
■loal.  has  been  tslkeil.. 
as  has  been  utterads 
about  most  things. 
The  whole  matter 
seems  to  lie  in  a  nut- 
sheU.  If,  from  the 
way  our  eyes  are 
placed  In  the  head, 
we  have  to  raise  them 
to  look  at  a  part  of  aa 
object,  we  say  that  that 
Is  the  top ;  if  we  have 
to  depress  them  to  see 
another  part,  we  call 
that  the  bottom.  Our 
whole notionof  up  and 
down  is  derived  from 
siaMaiiiand  if  the  im- 
age fell  upon  the 
stomach  Instead  of  tho 
retina,  and  we  had  to 
raise  our  body  to  per- 
ceive it,  we  should  say 
that  that  pan  was  the 
highest;  U,  on  the 
other  band,  the  body 
had  to  be  kmered,  we 
should  call  the  part  of 
the  Image  which  ne- 
eessiUtM  sneh  lower- 
ing for  its  peroeption 
the  lowest.  The  eo- 
oalled  •'  inverted  image  "  on  the  retina,  is  treated 
by  mort  people  as  though,  so  to  speak,  we  saw  tMi  ; 
albeit  to  So  so,  we  should  have  to  have  another  eye 

What,  In  the  name  of  fortune,  does  F.W.M.  (p. 
257),  Imagine  he  la  adding  to  a  controversy  which  has 
been  carried  on  ttsqw  adnaustam^  by  reiterating  what 
has  been  said  over  and  over  and  over  again  about 
the  Earth  and  Moon  forming  parts  of  one  soua 
globe  1 

Fellow  or  toe  Botal  Astkomoxical  SJociiTr. 


NEW  STYLE  OP  RAILWAY. 
Six,— I  send  you  a  drawing  of  a  new  style  of  rail- 
way just  iDtroduocd  into  Lisboa.  It  runs  on  one  rail 
along  the  ciimmon  thoroushfare.  in  the  tllnatratten 
you  see  that  the  engine  and  carriages  have  amall 
wheels,  which  run  on  the  rail,  and  largo  ones  on  Uie 
road.  The  cyljnders  are  under  the  boiler.  Just  Uko 
any  other  engine.     The  wheel  which  the  man  in  front 
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m  boldlDg  <«  »a  «xt»  brake,  by  meana  of  wbleh  tbe 
entrlnecaii  beitopped  atlOyards'Dotlce.  luereateat 
speed  on  tbe  Uf;b  road  Iain  miles  an  bour,  and  in  town 
lu.  Tbe  ooal  and  water  are  kept  on  eltber  aide  of  the 
boiler.  Tbe  oarrlagea  In  eonfitructlon  are  Jast  the 
•atDe  as  anjr  otber  railway  carnage,  with  the  exoep- 
tioD  of  the  wbeela,  which  are  aa  already  deaerlbed.  It 
ia  the  Invention  of  a  gentleman  named  Lormargot 

H.  GXBL&ITD. 


UKADIKGS  FROH.  THE  GLOBES.— IIL 
SM^VnaMaeatlmloBs  ara  mad*  to  tfa*  dMRsniat 
eonWdtKCInmr  at  the  heaveoa  both  by  anoleat  and 
modem  po4ta,  and  thia  amae  not  only  from  the 
eujtom  smont  all  nations  of  making  nn  of  flgnratlre 
lantfoaM,  bK  because  tbe  sowing  and  reaping  of  oom 
and  agntoaltaral  prodDftllons  depended  upon  a  right 
obsarraiiaa  M  the  rMatr  aad  aattlag  of  particalar 
atari.  Wheo^ftr  la*taiiee,  tlieaan  had  reached  tbe 
Troplee,  or  frulug  polma.  It  waa  neeeaeary  tn  raekon 
so  many  dayf  berore  It  wm  oiTtaable  to  nndertake 
particalar  wOfk,  bat  la  tbsw  tImM  of  aeearate  eompa- 
tatloba  aod  awronomlcal  obaerrationa,  the  oalendar  1* 
employed,  Mtoh  la  maeh  simpler.  Thus,  the  poet 
BeUMte  htt"  Worka  aad  Dar^  mallea  meatlon  of  the 
Tropica,  and  the  Somas  poat  baa  constant  aUaafona  to 
the  algntof  the  Zodlae. 

In  order,  therefore,  Braotar  Into  thebeantleaottkeaa 
wtltei*  we  aboold  hare  aecmnte  notlooa  of  tbe  eoaraa 
of  »»  wii  liauatli  1^  Zodlas,  aadtt  will  be  our  bad- 
ness In  this  letter  to  show  by  tbe  globes  the  longitude 
and  declination  of  that  bright  luminary  as  he  proceeds 
in  his  round.  It  is  not  our  paipoae  now  to  enter  into 
any  argument  either  for  or  agaiajn  the  Copamleao 
system,  as  this  ban  been  amply  dlscnaaod,  bat  metely 
to  Illustrate  certain  pbeuomeua  which  can  beexplahied 
on  either  auppositlon~namt.*ly,  tliat  the  earth  mores 
round  the  sun,  or  that  the  sun  mores  round  the  earth, 
and  to  Uluatrate  the  better,  we  will  make  the  latter 
supposition.  The  figure  U  a  representation  of  tbe 
two  outer  eirdea  on  the  wooden  horizon  of  the  globe, 


and  theeeUpaa  nay  represent  the  ecliptic  on  Its  surface. 
Tbe  aon's  longttnde,  then,  and  Indeed  of  any  otber 
eelesUalsbody,  ia  Its  distance  from  the  point  Arias 
«a*tward.It  Is  from  this  point  that  the  reckoning  begin, 
awA  it  will  ba  f  oaad  from  an  iDspectiou  of  the  flgure, 
that  be  la  at  this  point  nn  March  20,  he  then  passes 
through  tbe  signs  of  the  Zodiac  as  they  are  marked  in 
the  circle,  and  reaches  them  on  the  months  Immediately 
above  them.  Thus  the  sun  enters  Canoer,  June  21,  and 
generally  speaking  he  enters  a  new  sign  on  the  30th 
of  each  month ;  that  Is,  apparently  enters,  for  tbe  stars 
being  mllllona  of  miloa  distant  from  both  the  earth  aad 
tberan.taUaatranee  into  tbem  ia  obrlous  totbeeye 
•only.  Ooooeraing  the  origin  of  the  names  assigned  to 
the  algna  of  theZodlao,  there  aeems  lo  tm  same  uncer- 
tainty, bat  it  la  generally  supposed  tbni  they  are  la- 
tended  to  denote  the  peculiarities  of  tbe  seassa  at 
j»partloalar  time*.  Thus  he  entered  the  signs  of 
theSMa  'ad  the^  Bail,  when  farmers  were  busy  in 
rearlnglloniastlcaBimals,  and  at  his  greateat  height, 
he  begins  to  Tscede,or,  like  acrab,  to  walk  backwards. 
Tbe  Uon  bcl  ng  a  aatire  of  tlie  Torrid  Zone  denotes  the 
heat  of  the  aeasoa,  the  Balances  whso  the  days  aad 
olgMa  are  again  eqaal,  the  Archer,  the  baatlag  seaaoa, 
the  Waterbeaiar,  the  watery  aspect  of  the  oloada,  and 
the  risbes  that  the  seaa  were  open  for  ma na  aapply  when 
the  ground  waa  hard  from  frost,  and  ancaltlrated. 
The  deellnatioa  of  tbe  sun  means  his  distance  north 
or  soutbotthe  eqaator,  his  greatest  declination  being 
93i°,  when  be  baa  ivacbed  the  meridian  line  on  which 
tbeangle  is  maaaured,  which  the  ecliptic  makes  with 
the  equator,  aad  he  then  shines  orer  the  North  Pole, 
and  &{'  beyond  It.  But  to  this  subject  we  shall  bare 
afterward!  to  adrert.  It.  then .  wc  wish  to  know  the 
snn's  iongittide  by  the  globe,  we  hare  only  to  look 
on  the  WMMlen  faoriion  for  the  month,  and  the  corre- 
sponding circle  beneath  will  show  the  sign,  and  if  wo 
wish  to  know  the  declination  we  bare  only  to  briug 
the  sun's  place  to  tbe  brazen  meridian,  Juit  as  we  find 
the  latitude  of  a  place,  and  Immediately  orer  it  is  the 
•deeliaatlon.  We  may  remark  that  thu  orbit  which 
the  eon  makes,  or  the  earth,  for  it  is  immaterial  for 
onrpnrpose.  Is  not  circular,  Imt  elliptiaai.and  those 
who  wish  t  pursue  the  subject  will  do  well  to  study 
Mr.  Proctor  iMaps,  published  by  Ues^r.i.  Longmans, 
where  they  vill  find  not  only  the  orbit  of  the  earth, 
but  the  orou  rf  all  the  planets  round  the  sun  nccu- 
rately  described  according  to  scale.  By  a  study  ot 
these  maps  it  will  be  seen  that  the  sun  Is  in  perigee 
or  nearest  to  tbe  earth  In  winter,  ten  days  after  he 
haa  entered  Capricorn.  December  31,  when,  according 
to  Mr.  Proctor's  scale  of  measurement  he  is  91 
tullllona  of  miles  from  the  earth,  and  that  he  Is  In 
ai/ogce,  or  at  his  greatest  distance  from  us.  In  Hld- 
suBimcr,  July  !!.  when  his  distance  by  the  same  scale 
it  9b  mililona  of  miles.    Thn*  we  find  that  we  are 


nearer  to  the  sun  by  4  millions  of  miles  In  winter 
than  we  are  in  summer,  aud,  consequently  the  warmth 
of  our  summer  arises  not  from  our  proximity  to  the 
sun,  but  from  the  fact  of  his  being  longer  abore  the 
horizon  and  bis  rays,  owing  to  bis  altitude,  darting 
less  obliquely  upon  tho  inhabitants  of  the  North 
Temperate  Zone.  Those  mips  show  tho  situatien 
of  tbe  earth  in  hisnrbit  for  every  ten  days,  as  well  a> 
what  sign  of  the  Zodiac  be  is  in,  and  abonid  be  pos- 
seaaedby  thoM  de.^irous  of  accurate  notions  upon  this 
subject.  Thus  it  apijcars  th  it  the  suu's  longitude  is 
really  the  distance  which  the  earth  travels  in  her 
eoona  roand  the  ana,  which,  computed  in  miles, 
will  bafoood  to  be  mar*  than  tl.3,000  miles  per  hour, 

T.  S.  H. 
P.9.— Vr.  Dyer  itatcs  the  followtag  sentenea  in 
Lettdr  I .  to  need  correatloa  :  "  As  the  globe  turns  on 
i*s  aeds  from  waat  to  east,  thoee  who  live  in 
weat  longitude,  muat  hare  their  time  eartler 
than  those  livlqr  ^  *^'  loagltude,  beoaasa 
tbey  will  not  coma  la  to  ihu  oallgbtened  hemis- 
phere so  soon."  Ift  aayi  tho  word  "earlier" 
■bonld  be  "  later."  I  aabmit  tho  aeateacc  mnal  stand 
wllhoat  oorreetioa.  Turn  the  gioba  on  Its  aaia 
from  weet  to  east,  Sa^aad  will  aoma  Into  the  as- 
Hghtaaed  hemlaphera  ftoner  than  Ameriea,  wtalcta  ia 
la  weat  longitade;  but  the  time  iB  AOMrfeala  aarllar 
than  in  Kugiand.for  when  ills  12  o'eloak  at  Londan 
noon,  it  la  7  o'olock  In  the  morniiw  at  New  York ;  *» 
that  ws  come  Into  the  enligbteoea  hemisphere  loon^ 
than  chp  Americsnsrand  yet  tfaetr  time  Is  earlUr  tha> 
ours.  Tlie)  in  the  latter  part  of  tbe  sentence  muat 
be  ooanected  with  the  aomiunlice  ot  the  aeatouee. 


TO  MILLERS. 

^,— Tan  glad  to  fiad  an  improramant  hi  tiM 

respecting  milU  and  millering.  The  remark:)  of 
"  C.  H.."  on  tho  balancing  of  siones  with  Clark  and 
Dunham's  patent,  I  consider  good  souail  reasoning, 
and  I  hope  we  shall  hiiar  again  from  him.  Also  J. 
Betting's  remarka  on  tho  swish  lo  stones,  arc  interest- 
lug  and  true.  I  baring  tried  tbe  same  remedy  for  simi- 
lar evil  and  corresponding  results.  R.  I!.  .Smith  Ldres 
us  aoma  useful  hiuta  betimos.  I  hope  all  our  au:tty 
brethren,  who  have  a  littk'  useful  inrormatlon,  will 
please  send  it  to  our  Mkcua.nic  for  the  common 
benefit.  1  will  just  ask  the  above,  or  any  other,  if 
tbuy  can  give  nu  a  good  remedy  for  flUlng  up  broken 
joints  in  millstones ;  I  have  trted  alum  and  borax, 
but  cannot  make  a  good  job  of  it. 

S.  O. 


Sre,— I  cannot  say  I  am  prepared  to  dispute  Hr. 
Rvans*  theory  that  the  cause  of  a  atontf'a  standing 
and  running  balances  dilTerlng  is  "  Tbe  balance  weight 
does  not  coincide  with  Its  cnuuteracting  ot^ect  iu  its 
radial  distance  from  the  euntre,"  but  in  my  bllodMeas 
I  cannot  conceive  why  it  Hhould  not.  Ue  asks  me  if  I 
cannot  alter  a  stouo's  stanUiug  balance  by  raising  or 
lowering  tbe  weights  wheu  running.  I  have  already 
said  I  hare  found  when  a  atone's  standing  and  run- 
ning balauoe  do  not  coincide,  something  was  wrong, 
Independent  ot  the  balance ;  but  whether  it  would 
alter  or  not  It  biith  baiaiicus  coincided,  I  am  not  pre- 
pared to  say,  but  to  my  unenlightened  Intellect  it 
seems  Improbable.  But  in  tipite  of  Ur.  Evans'  sclen- 
tlRe  reasons  why,  and  my  iua'jility  to  dispute  them, 
some  very  ugly  facta  (to  the  contrary  i  stare  me  in  the 
face.  And  as  Ur.  E.  says  "  Facts  are  stabborn 
tilings,"  I  ask  both  him  and  Mr  Smith  how  we  managed 
to  balance  our  stones  so  tbrit  they  "  hummed  like  a 
hive  of  bees,"  made  bran  "  like  a  bee's  wing,"  and  aa 
KOod  a  per  centage  before  we  had  tbe  patent  balauoe 
as  we  do  now  with  It,  and  why  erery  serious  fault  that 
occurred  then  will  now,  in  spite  of  tjalaiice.  And  as  to 
despising  the  standing  balance  as  "  virtually  of  no 
use,  and  practically  non-effective,"  that  Idea  haa 
recently  done  serious  damage.  If  it  be  of  no  use,  It  is 
mysterious  how  we  managed  to  make  our  stones  work 
aa  well  without  the  patent  balance  as  with  it.  1 
repeat  the  fault  of  a  stone's  dragging  lies  either  In 
empty  cogs  or  their  pitch  oircles  not  meeting,  or  irons 
not  working  paralid  with  the  face,  or  anlerel  bed- 
stone, or  faulty  face.  Of  C'turse  the  running  balaaee 
will  keep  a  stone  from  vibrating  (?).  I  know  of  stones 
that  hare  received  a  ^ood  ruuuing  balance,  tmt  went 
empty,  and  on  t>eing  freed  by  the  spoutaoaaii,  oom- 
monced  kicking  violently,  and  before  the  mill  eould  tie 
stopped  knocked  off  12  months'  wear  of  skirt.  Where 
was  the  running  balauoe  that  it  did  not  keep  them 
steady?  What  wai  the  cause  of  It?  And  why  did  It 
not  occur  when  being  balauoed?  The  mora  untrue 
the  face.  Irons,  &c.,  ar^  the  greater  differs  uce  there  is 
in  the  two  balances — so  gre.%t  us  to  drag  off  the  skirts 
when  Btartlag  and  stopping  if  tbe  rosning  stone  has 
a  running  Instead  of  a  staadlng  balance.  If,  aa  Mr. 
Evans  aaaerta,  tho  oanse  of  tile  dillerenee  In  the  two 
balauoos  ia  owing  to  the  aa«quai  speciflo  gravity  of 
the  burrs,  or  tweaose  the  balance  wcljtht  does  not  coin- 
cide with  Its  counteracting  object  in  its  radial  dlstanee 
from  the  centre,  how  [%  it  we  often  ace  parties  try  the 
running  balance  of  their  atones  every  three  or  four 
dressings,  and  Bad  it  differ  e.ich  time  ?  To  me  it  looks 
very  mu«h  like  a  diilereut  face  to  tlie  running  stone. 

A   STOStMA.!!. 

[Will  ionw  miller,  or  any  one  else  who  may  know, 
tell  us  how  we  can  get  the  names  aod  addreaaes  of  the 
millers  of  Groat  Britain  and  Ireland  t— Eo.  U.  1I.J 


Sir,— Having  In  my  letter  in  this  week's  Issue  of  the 
Enqi-ish  Hrchamic  endeavoured  to  show  that  a  silk 
tiolter  must  make  a  better  or  fioer  sample  of  flour  than 
a  wire  machine,  so  that,  after  showiag  tho  advanta£:es 
of  said  boltere,  I  will  now  dc^icribe  some  of  their  dis- 
advantages. In  the  first  place,  owing  to  the  great 
length  they  have  to  be  made  to  dress  from,  say,  even 
four  pairs  of  stones  is  vury  much  against  their  adop- 
tion lu  many  mills  because  of  tbelr  takini^  np  so  much 
room.  '2ad.  As  they  vill  not,  generally  speaking, 
dresa  more  than  from  titroo  to  five  sacks  per  bour  on 
an  average,  or  about  one-fourth  the  quantity  a  good 
wire  machiue  will  dress,  causes  tbem  to  be  worked 
continuously  as  the  mill  grinds,  and  there  is  often  fixed 
over  the  head  of  the  maehioe  a  hopper  boy  or  cooler, 


to  cool  the  meal  before  it  euters  the  boiler;  It  will  be 
seen  by  this  that  a  miller  cannot  keep  his  groaodmeal 
by  bin  for  two  or  three  days  lo  cool,  unless  Indeed  he 
hu  extra  atlks  to  dress  It  up  with.  Srd.  Thei«  Is 
another  matter  that  is  against  tbem,  namely— not 
being  able  to  change  anir  number  of  the  alik  and  pm 
another  on  In  a  few  MkRitea,  according  to  tho  stoll 
that  waniB  dreaaing  Ba4  the  lime  of  year,  aa  of  ooorso 
for  damp  wheat  meal  thvsilk  should  be  eoaraer  thaa 
fur  dry  foreign  wheat  meal.  To  obviate  thia  I  have,  in 
conjunction  with  some  parties  in  Hancheator,  brought 
out  a  silk  machine  tliat  oacuples  a  great  deal  leaaapaee 
than  the  present  silks,  and  any  sheet  may  be  lakes 
aad  another  put  in  In  a  f^  minutes.  4th.  Indreaaiat 
4lth  a  allk  bolter  it  ia  Impossible  to  get  the  bran  at 
diaan  and  bright  a«  by  dnasslngitwithawlreinaebliie. 
CcAWqnentiy  I  gVBarally  put  a  small  machine  to  take 
tbt  bran  oat  before  It  eiHkTs  the  oHk  or  after  it  learea 
lt,.aa  by  that  meaoa  everrtilng  tt  eleancd  up  aa  well 
as  possible.  JKk.  Bj  dresMBg  irltk  the  preiant  aflk 
bolters  there  i»  not  mora  than  on»-lMrd  of  the  allk 
that  aetnally  dretaes,  aa  the  ralla  or  riba  Inalde  the 
reel  aa  It  rerolvea  uaiifc*  Hie  head'Op aad  drops  It  on 
to  the  Bilk  near  tiie  boitom  at  ihedBpoelta  sideof  the 
reeL  It  it  thi*  tint  fbrcea  most  eftbe  fioar  throagh 
tfie  silk,  but  Hat  the  same  time  giree  thOfUkaandden 
twlMh,  Which  of  coarse  la  iojurloaa  to  Ifc 

X.  DATiaa. 

COKMEBCE  ARD  TSADB. 

9nr.— Aa  this  subject  haa  been  opened,  and  la  one 
which,  directly  or  Indirectly,  ia  of  vast  importance  to 
at  all,  it  may  be  as  vrrll  to  aay  a  little  more  about 
it,  capecialiy  beeauae  Its  very  vastness  involves  tbe 
conaeqnene*  of  very  partial  views  being  canght  of  it 
by  moat  minda;  henee  it  is.  that  so  many,  even  iatel- 
Bgeat  people,  are  captivated  by  that  delnaion,  "  pro- 
tection to  native  Industry,"  which  is  now  set  forth 
under  the  dNguisei,  but  equally  deluiiive,  form  of 
"  reolproefty,"  ar  in  oih&t  wofrhi,  retssiog  to  buy 
cheap  what  we  want,  bccinsc  those  from  whom  we 
buy  have  not  aenie  enongh  to  buv  of  us,  what  we 
ninr  them  cheaper  than  they  can  otaerwlae  obtain  It. 
This  Is  the  very  delusion  by  which  "F.  W.  M.,"  owe 
:S7,  ia  somewhat  afHIetad.  He  doea  not  tea  the  wnalB 
bearing  of  what  he  says.  Let  us  accept  at  Ita  wotot 
the  result  he  seu  forth.  "  Our  men  are  eorapelled  to 
emigrate  In  large  numbers."  Whatotthatt  Ataia- 
porary  anfTering  to  them  and  othera— a  reaolcing 
unmixed  good  to  them  and  all— tbey  leave  a  eoimtiy 
overstocked  with  labour,  where,  if  they  cannot  pro- 
duce, they  are  a  burden  on  the  prodaoert;  tksy  go 
away,  and  at  once  t)eeonie  prodaean  to  tlmir  owa 
great  benefit,  and  large  customers  to  those  whoreMala 
behind. 

Blghtly  oonslderod,  the  neeesslty  for  emIgiatlOB  it 
a  great  proof  our  prosperity,  for  It  Biaanaeicetaol 
populatloB,  bnt  an  excess  not  due  to  dlmiBl>bed  work, 
(for  any  Intelllgont  man  knows  that  the  total  work  ot 
the  country  Is  vastly  Increased  every  year),  bnt  to  the 
rapid  ratio  of  increase  of  population,  and  te  tempoimzy 
changes  iu  the  nature  of  work,  which  at  timsa  throw 
out  whole  elas!<eB  of  workmen,  who  are  then  unable 
readily  to  find  fresh  work,  not  from  lla  defideney  so 
much,  as  from  the  competition  that  involras  with  tooae 
already  engaged  In  It.    Now  nolhiog  ia  mnch  a 
certain  in  political  economy  than  thata  rapid  incr 
of  population  is  a  consequence  of  preepority.    Stagnant 
nations  uuvor  increase— they  very  oomiaoaly  deoraaaa 
lo  number,  and  this  is  only  one  form  of  Nature's  uni- 
versal law,  that  creatures  only  multiply  where  tliere 
is  food  tor  them.     Kren  one  year's  bad    trade,  or 
disaster.  Is  marked  by  diminished  birth  raUa  Is  the 
next,  aa  well  as  increased  death  rates. 

Of  comae  it  is  hard  to  look  beyond  the  Invmedlate 

fiersoual  action  of  these  laws,  and  heuee  it  Is  that  ao 
ntelllgent  a  race  as  the  Amerieaus  violate  them.  In- 
stead of  recognising  tbe  unlimited  advaatagea  Nature 
gives  them,  aa  producers  ol  raw  malerial,  they  wlab  to 
o  everything  themselves,  and  seek  to  be  mannfar- 
turera,  which  those  very  advantages  forbid,  by  their 
effect  on  the  labour  market.  The  cuasequancB  Is,  that 
while  a  few  years  ago  they  were  dangerous  competi- 
tors  in  every  market,  since  they  adopted  tbair  tarlfl 
system,  we  are  beating  them  everywhere,  and 
literally  driving  their  flag  off  the  seas.  I  quota  the 
following  from  the  "New  York  shipping  and  Com- 
mercial List "  :— "  No  better  commentary  upon  the 
decay  ot  American  navigation  iuterasls  can  ha  had, 
than  is  afforded  in  the  fact  that  the  Novelty  Iron 
Workv  have  sold  off  most  of  the  maehltiery  and  toola; 
the  Alhilre  works  are  now  occupied  aa  a  stable:  the 
Etna  Iron  Works  have  ceased  lo  make  marine  engines; 
the  Fulton  Iron  Works  are  for  sale ;  W.  H.  Wobb'i 
shipyard  ia  to  lee  Henry  ijicer's  yard  Is  empty;  the 
Coutinental  Iron  Works  aro  almost  deserted i  aad 
grass  is  growing  In  nearly  all  of  the  shipyards  wliich 
a  few  years  ago  were  filled  with  workmen.^' 

It  may  be  aaid,  that  something  similar  asDlles  to 
Lomloa,  btit  that  is  only  because  other  Enaliah  ports 
are  taking  the  trade.  Euijliah  shipping  u  enperse- 
tliog  American,  and  there  is  no  otber  reason  than  thia 
— America  tried  to  make  her  own  iron,  Ac,  which  ahe 
cannot,  except  at  high  priin.  Initlead  of  buying  ours 
cheap  with  the  corn  and  other  things  she  can  really 
produce  well,  and  thereby  iudlrcctly  throws  away  the 
friea<lly  uniou  with  ns  wliich  would  result  from  being 
mutually  necesgary  to,  and  benefactors  of,  eaoh  other. 

BlOMA. 


Stb,— " F.  W.  M,"  en  page  137, •eami to haire faHen 
Into  the  trap  that  '^Saul  Kyiaea"lald.  He  believes 
that  Ensland  la  getting  drained  of  her  wraith,  by  aa 
outfiowor  money  sntHcieiit  to  make  our  exports  balauoe 
our  Imports— a  very  cjnimon  error.  It  is  necessary 
to  romembar  that,  with  tbe  most  inslgnlfioant  excep- 
tions, trade  Is  barter;  the  Bnotuatlon  In  thaamennt 
of  gold  held  by  England  from  y^ar  to  year,  may  be 
entirely  disregarded  In  examining  her  trade  with  tbe 
whole  world,  and  this  one  fact  should  be  steadily  kept 
in  sight,  that  one  year  with  another,  the  goods  we 
send  out  to  the  foreigner,  are  oonslili-red  by  him  equal 
In  value  to  what  he  sends  us  la  return.  Take  the  oaae 
that  I  gave,  and  which  "  K.  W.  M.'  holds  np  to 
ridicule.  I  srtid  out  a  cargo,  which  coats  me  here 
£18,000^  bat  when  it  raaohea  the  foretgnar,  11  ia  worth 
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.esVKK)  to  bim  there ;  and  In  retnrn  In  ships  to  me  > 
eargo,  for  which  be  obar^s  me  there  £24.000;  by 
doioc  to,  be  bslsDoes  my  •eeonnt,  I  owe  him  DOthtog, 
heowcanw  nothlMf;  bat  Ue  «U0>,  when  it  rstehw 
mti,  l»  wofib  COmw  here.  I  do  >  gnod  tnde,  Mt 
can  aCord  to  Mr  tmitrbt,  tennmnco.  *«.,«vt  of  OM 
dilTerenoe  of  tbe  Eoglliih  Tiilaea  of  the  tiro  eirgae*. 
Wbete  tbe  goods  sre,  makea  tbe  diflrrenee  In  raluo. 

BXIBERT. 


INDUCTION  COIL. 

Sis,— I  do  not  quite  apprebend  Ur.  Cunningham's 
qoettlon,  p.  !38.  CoTcrea  wlie  U  used  simply  for  con- 
Tenlenee  of  miDOfaetare,  bat  sny  mode  »f  keeplne; 
tbe  wires  out  of  contact  answers.  When  I  first  toolc 
up  the  stody  of  eloetriclty,  I  could  get  neither  books 
nor  materials,  and  bad  to  study  out  things  for  myself, 
and  dlseorer  them  afresb,  gnlded  only  by  tbe  know- 
ledge that  certain  things  had  been  done.  That  was  In 
Aastralla,  before  the  days  of  gold ;  it  was  also  before 
tlia  days  of  Ebumkorfrs  coil,  and  I  made  to  alt  intents 
aa  Induction  ooll(ooly  without  the  condenaer)  without 
knowing  that  I  had  done  aonetblag  new,  for  my 
coil  gaTO  violent  shocks  by  holding  one  conductor 
only.  Tbe  reason  was  that  I  bad  no  corered  wire, 
and  lUTented  a  auballtuce,  and  my  wire  wa«  exceed' 
ingly  fine  ;  in  fact,  I  laid  It  Tery  closely  and  evenly, 
■eparating  ibe  turns  by  a  cotton  thread,  saturating 
T«ry  carerally  with  an  Insulating  ramlsB,  and  divl- 
iog  tbe  layers  by  silk  aatnrated  with  the  same.  Bat 
■ooh  a  eoU,  though  rery  well  tor  an  amateur  experi- 
mentalist, would  be  very  troublesnme  to  make,  and 
almost  tncwabls  of  repair  If  iojured,  and  conse- 
qnantly  would  not  hNTe  been  made  in  any  but  such  ez- 
oepttonal  conditions. 

No  doubt  Hr.  Cnnnlagtiam's  coil  acts  as  be  says  ; 
the  only  point  is,  whether,  with    the  same    battery 


power,  much  greater  eflects  would  not  be  obtained  from 
Hie  same  wire  U  tba  Interpaaed  material  were  absent, 
for  tbe  true  point  to  be  aimed  at  is  to  keep  tie  wire 
aa  close  as  possible  to  tbe  magnetic  core,  as  distance 
baa  to  great  efleet  la  diminishing  antton ;  the  only 
Umit  to  tbie  appnxiasatiDn  belag  tba  ■eseasHy  tor 
lainlation.  TIte  nemsat  tbis  insolation  excaeds  what 
is  neoessary.  It  is  ia|«rioas,  by  weaksniag  tba  effect: 
heaea  the  taportaDee  of  asing  tbe  rery  het*  insulators, 
and  applying  thsm  on  tbe  tost  prioeiplea.  Taking, 
forilhutiatfon,  a  soil  «tn.  long  b7  Sin.  diameter,  the 
ateondary  of  wUeh  Is  aa  Inah  in  deplb,  it  we  use  the 
ooonaso  proeese  of  working  the  layers  frosa  eod  to 
and,  the  points  of  extreme  tension  are  separated  only 
by  that  Inefa,  and  It  being  oeeupled  with  a  saeoasston 
<a  stages  of  wire,  thare  i*  gnat  facility  offered  for 
the  spark  to  leap  aenas  thisspaea,  aad  we  must  resist 
this  oy  eztraoM  care  in  insulation ;  but  If,  beginning 
atone  ead,  we  work  our  layers  in  sections  laetead  <a 
strata,  aad  complete  the  coll  as  we  go  toward*  tba 
other  end,  ttw  point*  of  extreme  tantion  are  separated 
by  Sia.  Instead  of  one,  and  much  lass  perteot  iiuala- 
tion  la  needed.  Tbere  is,  bowerer,  a  gsaat  praetieal 
dilieaHy  In  tbe  way,  and  at  yreaeat  a  eonpromise  Is 
effected  by  the  preosss  of  diTldinc  tbe  saeoadary  Into 
a  series  ra  short  Independeat  ooiu,  each  complete  in 
itself,  and  eonnaoted  to  Its  nelghboors. 

This  will  reply  to  Mr.  Forbes,  No.  3«S3.  The  coaaeo- 
tions  are  made  aisernately  by  passing  aa  end  under 
tlie  disc  to  form  the  oommenaameat  at  aezt  seotlon, 
aad  soldering  Uie  ooMr  end.  The  Meteory  Break  is 
only  aaedad  for  wry  powerful  coils. 

SlQMA. 


DEY  PLAT£  PHOTOGBAPBY. 

Bib,— I  have  lately  been  making  some  experiments 
in  dry  plate  photORr»pby,  and  I  think  It  will  not  be  out 
of  place  to  give  tile  readers  of  oni  Jouinal  a  few  hints 
on  this  suqeet,  which  I  consider  one  of  the  most 
beantlfnl  and  interesting  branches  of  tbe  above  art. 
Within  the  last  two  months  I  have  tried  three  pro- 
oe*ses,itannin,>Ryl*y-s  modUed  Fothergltl,  and  eollodlo- 
albnmen,  but,  taking  everything  into  consideration,  I 
prefer  the  tannhi  process,  as  the  plate*  can  be  pre- 

Saied  very  qnlckly— in  fact,  I  usually  prepare  two 
oien  hi  one  night,  and  allow  them  to  dry  in  the  dark 
room  nntil  morning,  when  I  And  tbem  quite  dry 
without  the  application  of  artlflclal  heat.  I  have  need 
Jfawson's  ordtaaiy  wet  plate  collodion,  which  I  Had 
an  axoelleat  one  for  the  tannin  process.  I  coat  the 
plate  and  sensittoe  it  in  tbe  usual  manner,  and  on 
removing  the  plate  from  tbe  bath  I  wash  It  with  aboot 
a  qnart  of  water  (I  have  tried  distilled  water,  bnt  I 
and  plain  water  to  answer  quite  as  well).  I  then 
immerse  It  in  a  IS  grain  solntlan  of  tannin,  and  let  it 
remain  while  another  plate  Is  being  piepared.  It  Is 
then  taken  ont  of  the  tannlb,  and  placed  to  dry  In 
tacks,  or  reared  against  the  walL  When  It  is  quite 
dry  it  is  raraislied  about  }in.  all  roand  with  ordinary 
black  varnish,  laid  on  with  a  son  camel  hair  limsh. 
It  is  than  ready  for  exposure,  whleb  should  be  about 
U  time*  a*  long  as  for  wet  plates.  I  devclope  with 
WTO,  2  grains :  eitrle.acid,  1  grain  ;  water,  loz.  The 
picture  Should  be  brought  out  with  the  least  possible 
quantity  of  silver  in  the  developer,  and  when  all  the 
deiail  iaoat  It  can  be  Intenaiiled  In  the  usual  manner. 
»»'U>  Eyley's  process  I  had  very  little  success,  but 
with  the  eollodlo-albumen  process  I  have  obtained 
some  very  baaatlful  results ;  but  it  is  a  very  trouble- 
some prpeeas,  and  very  liable  to  blisters,  Ac. ;  so  on  the 
whole  I  pRfer  the  tanahi.  I  usually  develope  the 
same  evening  I  take  the  picnma.  I  beg  to  ask  "Mus" 
or  some  ether  of  your  photographic  correspondents,  if 
tney  win  be  kind  enough  to  describe  to  me  tbe  coffee 
and  gum  gallic  processoe,  and  let  mo  know  If  they 
have  bad  any  sotcess  In  tbem,  aa  I  believe  they  are 
both  very  good  procenes;  bnt  I  have  not  theformnlr. 
I  have  also  got  an  old  wedding  ring ;  it  weighs  Just 
2t  grain*.  I  *hall  be  gUd  if  any  of  our  subscribers 
can  lafbrra  me  how  to  convert  It  Into  chloride  of  gold 
■ointion  for  toning  porposes.  1  have  tried  "  Mu«.'s  " 
toning  bath,  and  Und  It  an  excellent  one,  and  should 
like  to  have  a  few  more  bint*  from  him. 

Takhic  Acid. 


ax  CAPT.  PBTBaSEN'S  STEAM  LIPBBOAT. 
Sim,— Aftar  reading  hi  yonr  Jonmal  of  the  20th  ult 
M  appeal,  oa  bahalt  of  Capi.  Petersen,  for  sabscrlp- 


tlons  to  build  a  tiisl  steam  lifeboat,  and  among  tbe 
list  of  subscribers  snch  corporations  and  insUtuttons 
aa  Lloyd's.the  Salvage  Institution,  tbe  Sbipwiaoked 
Karlaers*  Society,  aud  the  Koyal  National  UMioat 
Institution,  Ac,  I  was  n«*h  satptiied  to  sae  Ul  yoqr 
latpr»sslnti  M  tba  17tb  ult.  (ha  latUr  fnn  Mr.  ^airta. 
se<.ielm'j  to  tte  iast-naraed  tastltutlon,  raising  such 
objections,  many  of  tbem  ridtcnlons  on  tbe  face  of 
tbem.  Surely  tbe  several  institutions  here  named,  and 
more  partloularly  tbe  Koyal  National  Lifeboat  Insti- 
tution, thoroughly  examined  tbe  plans,  model*,  and 
drawing*,  and  fully  satisfied  themselves  that  Cspt. 
Petersen's  invention  was  not  only  practicable,  but  had 
every  chance  of  success.  I  doubt  not  Mr.  Lewis  raised 
the  same  objecttons  at  tbe  time  lUs  committee  was  In- 
specting tbe  Invention ;  aad  the  explanations  given 
by  Capt.  Pesersen  were  sack  that  thry  were  perfectly 
satisfied  it  could  be  carried  out,  and  exp  rested  them- 
selves as  such  by  granting  £100  (about  one-sixth  of 
tbe  amount  requlreai  towards  building  a  trial  boat. 

In  order  to  snaw  the  absurdity  of  these  objections,  I 
will  Just  quote  one,  in  which  he  says— "That  the 
motion  of  boats,  under  such  circumstances,  Is  so  great 
and  violent,  they  sometimes  standing  perpendicular, 
with  either  tbe  bow  or  stem  uppermost,  that  the  pro- 
peller would  work  at  a  great  disadvantage,  and  tbe 
machinery  be  perhaps  liable  to  dlsarraagUBCnt." 

Now,  It  Is  self-evident  that  when  this  naiipens,  the 
same  objection  would  apply  to  tbe  lifeboat  now  in  use, 
inasmucb  a*  tbe  men  in  the  boats  would,  nndar  such 
drcnmstances,  be  placed  In  an  horizontal  position ; 
but  Capt.  Petersen's  steam  lifeboat  would  have  the  ad- 
vantAge,  for  I  see  by  bis  plans  that  he  carries  two  mora 
sets  of  oars  than  the  present  boats,  in  addition  to  which 
he  has  tbe  steam  propellers.  Tbis  advantage  la  ob- 
tained by  the  difference  In  tbe  formation  and  anange- 
ment  of  the  alr-cbsmbers,  Ac. 

Mr.  Lewis  must  be  wrong  In  sayin  gtbat  "  moat  of 
the  plana  merely  aim  at  putting  an  engine  in  one  of 
our  lifeboats,"  for  from  what  1  have  heen  and  heard 
of  the  drawings  and  plans  of  Capt.  Petersen's  self- 
righting  steam  lifeboat,  I  am  under  the  Impression 
that  it  la  of  a  very  different  form,  conatruetion,  Ac, 
giving  as  much,  if  not  more,  room  than  those  in  present 
use. 

I  will  not  trespass  further  npon  yonr  valuable  paper, 
as  I  bav*  no  donbt  Capt.  Petersen  will  fully  answerall 
the  objections,  to  the  complete  satisfaction  of  tbe 
subscribers  to  the  Enqlish  Hccq  ahio  Lifeboat  Fund ; 
which  fund  I  hope  may  be  a  success,  and  that  their 
boat  will  be  built  m  accordance  with  Capt.  Petersen'e 
plans,  which  I  believe  are  the  very  best  extant. 

B.  S. 


BEBUILDINQ  A  CBCBCH  OBGAN. 

Bra,— -I  am  thinking  of  rebnlldlngonr  church  organ : 
adding  a  swell  and  Independent  iwdal  organ  :  and  I 
should  like  to  know  what  the  dimensions  of  the  bellows 
should  be  tora  llbeni  supply  of  wind,  and  yet  no  larger 
than  can  be  helped. 

I  should  have  three  Sft.  stops,  two  4ft.,  one  Kt  In 
great  organ ;  two  8ft.,  two  4ft.  in  small  organ ;  one  left. 
tone  (8ft.  stopped)  In  pedal  organ.  I  have  most  of  the 
pipes  by  me :  anil  tbe  pedal  pipes  are  gedact,  with  a 
foot  of  3Id.  diameter  In  tbe  aperture  for  tbe  CCU.  If 
any  correspondent  would  give  me  dimension*  for  bel- 
lows aad  reservoir  I  shall  be  extremely  obliged :  also, 
is  tbere  any  real  pracUcal  advantage  in  having  tbiea 
feeders  worked  by  a  three-throw  crank,  over  the  usual 
two  feeders  worked  by  a  lever?  Tbeoretloally  Itsasms 
best;  but  I*  It  7 

CODIITBT  PABBOir. 


DABK  LINES  IN  THE  SOLAS  SPKCTEDM. 

Sir.- I  could  hardly  believe  that  Hr.  Loekyer  had 
not  miaread  my  letter  at  p.  211 ;  but  on  referring  to  it 
I  found  I  really  had  by  a  taptiu  caiami  apokenof  dciuily 
instead  of  qvanlily.  You  knov  bow  mach  1  have  been 
overtaxed  with  work  lately,  and  will  therefore  under- 
stand how  easily  such  a  Slip  would  occur.  Fortu- 
nately, however,  tbe  text  exhibits  my  real  meaning 
very  clearly ;  and  I  have  written  too  often  and  too  re- 
cently (see  Pop.  Se.  Btriea  lor  October,  1809,  In  which  I 
have  introduced  even  a  ficturr  of  the  widened  line  of 
hydrogen,  as  also  my  "  Other  Worlds,"  at  p.  46)  to  a  con- 
trary eflectfor  any  question  to  exist  as  to  my  knowledge 
of  tbe  fact  pointed  out  by  Hr.  Loekyer.  In  the  letter  he 
quotes,  I  was  ahowlng  that  the  atmospheric  dark  lines 
could  not  change  in  thickness  as  tbe  sun  neared  the 
horizon,  notwithstanding  the  greater  range  of  atmos- 
phere through  which  the  solar  rays  then  pass.  Nooae 
knows  better  than  Mr.  Loekyer  that  this  is  the  ease, 
A  ray  from  tbe  son  might  pass  tangentlally  through  the 
earth's  atmosphere  fifty  times  ana  yet  the  atmospherio 
dark  lines  would  be  no  wider  than  in  tbe  spectrum  of 
the  sun  in  the  zenith. 

If  "  T.  A.'s  "  view  required  further  demolition,  evi- 
dence might  be  urged  which  Is  even  clearer  than  that 
adduced  oy  Hr.  Loekyer.  I  refer  to  tbe  existence  of 
dark  lines  In  the  spectra  of  tbe  stars. 

I  take  far  too  much  interest  in  Ur.  Loekyer's  work 
to  overlook  any  of  the  resultji  be  ha*  obtained.  Though 
1  do  not  by  any  means  accept  all  his  conclusions,  and 
Indeed  consider  some  of  them  to  be  beyond  all  question 
erroneous,  I  none  the  leas  appreciate  moat  thoroughly 
hia  skill  in  observation,  his  ingenuity  in  devising  new 
modes  of  research  (witness  his  suggestion  in  1666  about 
the  prominence  spectrum)  and  the  perseversncn  and 
energy  with  which  he  carries  out  his  purposes.  If  mr 
baste  In  writing  should  ever  again  lead  to  a  hpna  cal- 
cmi  let  Mr.  Loekyer  believe  the  cause  of  tbe  mistake 
to  be  anything  rather  than  forgetfulness  of  bis  vrork, 
or  of  any  that  is  being  done  by  our  fellow-workers  in 
astronomy. 

May  I  venture,  however,  to  point  ont  that  the  dis- 
covery of  tbe  influence  ol  density  on  the  thickness  of 
spectral  lines  belongs  to  an  earlier  date  than  Ur.  Loek- 
yer's alliance  with  Dr.  Frankland.  I  think  PlUcker 
would  have  something  to  say  en  this  point  s*  well  aa 
on  tbe  Influence  of  temperature.  I  have  a  paper  before 
me  In  which  Mr.  Bugglns  says Ineldeatally  "it seemed 
of  importance  to  have  proof  from  experiment  that  this 
line  of  hydrogen,  when  It  becomes  broad,  expand* 
equally  in  both  directions.  I  made  tbe  comparison  of 
the  narrow  line  of  the  vacutna  tube  with  the  more  ex- 


panded band  which  appears  when  denser  hydrogen  Is 
employed."  This  paper  Is  dated  April  13, 1868,  and  I 
think  It  wa«  aftar  the  eclipse  of  1868  that  tbegUianee 
referred  to  alwve  was  formed.  But  the  dlsovretir  la 
old*''  ]**•  ^W>  mutt  not  overlap  the  work  ol  Miner, 
■anitn*.  WMtar.  Aagatrta^  Uadstaaa,  aad  «to>  host 
of  other  eminent  men  who  have  advanced  tbe  canseol 
spectrosoople  sdenee. 

BiCBAXD  A.  PaOGTOIt. 


STABTtntO  THEORY  ABOOT  JOPITEB  ANI> 
SATURN. 

Sir,— Tbe  reviewer  of  my  work  has  treated  me  ao 
kindly  that  I  hardly  like  putting  la  a  word  in  favour 
of  tbe  view  to  whMi  he  feels  oompelled  to  "  daour  at 
once."  I  object,  myself,  to  startling  theories  imless 
put  forward  to  explain  even  mora  startling  facts. 
This  Is  tbe  case  aa  regards  my  theory  about  Jupiter 
and  SatnriL 

Any  theory  which  account*  for  the  apparent  advance 
of  a  aatelllte  on  tbe  dl*c  of  Jupiter  and  lu  apparent  re- 
turn presently  outside  the  disc  (an  obaemtteB  made- 
Indaiieadently  by  three  such  astronomen  a*  Saiyth, 
Pearaon,  and  Hadear)  must,  I  apprehend,  be  istber 
stllUnC.  I  think  mine  tbe  only  avsllaU*  onft  In 
fact,  I  cannot  Imagine  any  other.  I  by  nonUMaesert 
that  tbe  surface  of  Jupiter  was  Becessarfly  dpaogad  la 
shape  on  this  ocossion.  Clouds  suspendra  at  a  great 
height  In  bis  atmosphere  may  have  snddenlv  been  dis- 
sipated. Again,  Saturn's  assumption  of  the  square- 
sbonldered  aspect  seeais  to  me  whoUy  InsapUoable  on 
any  ether  hypotliesls  than  mine. 

Mr  John  Berschell  write*  to  me  of  tUs  theory,. 
"  Strange  a*  it  seemed  ta  me  at  flrsl,  I  oannot  hut  ad- 
mit that  the  reasons  you  adduce  are  not  to  he  lightly 
letaaUe." 

B.  A.  PaocTO*. 


AMALGAMATION  AS  A  PEKVENTIVB 
OF  BCST. 

SiK, — Some  time  since  I  sent  a  query  to  our  paper 
on  preventing  nut.  It  was  not,  I  believe,  answered. 
I  now  send  a  clipping  on  this  subject,  which  may  be- 
intarestlog  to  otbera  ss  well  as  myself  :— "  Beinsob,  ot 
Germsny,  proposes  the  amalgamation  of  tbe  surface- 
of  the  Iron  as  the  best  proteetlon  agaloat  nst,  the  only 
difllculty  being  to  make  the  meroury  adhere  to  the 
iron.  It  is  well  known  that  iron  has  no  afflol^  for 
mercury,  and  even  a  perfectly  clean  surface,  when 
rubbed  with  metallic  mercury,  will  absorb  none  of  iU 
On  the  other  hand,  gold,  tin,  lead,  and  several  other 
metals  will  take  it  very  readily,  and  almost  all 
metals  qnlckly  become  coated  witb  metcnry  when 
plunged  mto  a  solution  of  a  meraurlal  salt ;  out  irots 
and  steel  resist  even  this  treatment,  and  it  is  only  here 
and  there  that  some  traces  ot  tbe  mereury  aobere. 
Fortunately  a  method  of  causing  the  mereury  to 
adhere  to  tbe  iron  has  at  last  been  discovered.  Tbe 
iron  Is  first  well  cleaned  with  hydiaohloric  acid,  and 
then  plunged  Into  a  very  dilute  solution  of  sulphate  of 
copper,  mixed  with  a  little  hydrochlorie  acid.  It 
immediately  becomes  thinly  coated  with  metalllo 
copper,  whiob  copper  must  be  removed  by  mesna  of  a 
brush,  friction  with  paper,  and  washing.  The  iron  la 
then  placed  in  a  very  dilute  solution  ot  bichloride  ot 
mereanr,  also  mixed  with  a  Ilule  tree  hydrsehloric 
add.  It  becoBua  perftetly  eoated  witb  a  layar  ot 
meronrr.  which  cannot  be  removed  by  friotloa  witb 
rough  Bodia*.  This  mercurial  eorering  piotaets  the 
Iron  very  well  ■galoal  rusting,  e*peeial&  If  after  tha 
amaJgaoMtion  It  ha*  been  washed  with  liquid 
aiamoala  The  laveator  ha*  oompared  the  action  of 
the  air  of  tbe  laboratory,  oontlnnally  charged,  as  it  Is, 
with  acid  vapoura,  on  iron  object*,  •oma  ot  which  were 
amalgamated  and  some  not,  and  found  that,  while 
tbe  latter  were  lapidly  eaten  up,  a*  it  were,  the  amal- 
gamated object*  did  not  abow  a  trace  ot  rust ;  and  he 
reoommend*  the  process  highly  for  tbe  working  parts 
of  all  kind*  ot  machinery,  clocks,  engines,  Ac.  He 
also  propose*  to  amalgamate  the  Iron  part*  ot  nu- 
penslon  and  other  bridges  before  covering  them  witb 
paint,  in  order  to  ensure  a  more  perfect  protection  v 
but,  as  we  know  that  mereury  dlmlnlahes  oonsidenbly 
the  streagttk  of  tfaose^etal*.  with  which  it  easily  amal- 
gamates ,  we  think  It  would  be  well  to  teat  Its  action  In 
this  respect  on  Iron  wire  before  risking  tbe  analga- 
matlou  of  tbe  wire*  forming  the  cable*  of  a  suspen- 
sion bridge." 

I  may  say  that  I  have  not  practically  tested  tbe  ap- 
plication of  mereniy  to  iron,  but  I  see  no  reason  why 
tbis  method  should  not  be  sncessstul. 

J.  H.  W. 


THE  SAFBTr  TALVE. 

801,— Having  netleed  many  queries  la  our  BiiouiB 
Hechavic  relative  to  the  lever  safety  valve,  I  now 
offer,  for  the  benefit  of  my  brother  readers,  the  fellow- 
iag  calculations  thereon.  Fig.  1  is  a  diagram  ot  a 
lever  safety  valve  of  tbe  ordinary  constmetloa  In 
which  L  represents  the  lever,  Y  the  valve,  aad  W  th» 
weight. 

As  tba  words  tjpietin  pitmre  will  be  frequently  met 
witb  In  the  following  examples.  I  shall  explain  the 
meaning  of  this  phrase  before  entering  into  the  cal- 
culationa 

Suppose  tbe  lever  ot  a  safety  valve  of  uniform 
depth  and  thickness  to  be  24ln.  long,  3ln.  from  the  ful- 
crum to  the  centre  of  the  valve,  and  weighing  31b. 
Now  It  Is  the  opinion  of  many  that  a  lever  of  this 
dimensions  would  only  exert  a  pressure  of  31b.  on  the 
valve.  This,  I  must  say,  is  a  great  mistake,  for  such 
a  lever  Instead  of  exerting  a  pressure  equal  to  iu  own 
weight,  weald  exert  a  pressure  as  great  as  three 
times  ita  own  weight,  or  izib.  on  the  valve,  aad  this  is 
what  is  called  the  rffidin  prtsturt. 

BniiE.— If  the  lever  be  of  uniform  depth  and  thlek- 
nees  the  effeet  of  Its  weight  on  the  valve  Is  the  same 
as  if  it  were  colleoted  at  Its  middle,  but  if  the  lever  is 
tapered,  then  Ita  effective  pressure  can  only  be  found 
by  disconnecting  It  aad  ascertaining  what  weight  is 
required  to  balanoe  it,  making  the  point  in  a  line  with 
tbe  centre  of  the  valve  the  fulcrum.  The  result  will 
be  the  eSbetlve  pressnra  of  such  a  lever. 

A 11  the  examples  win  be  worked  eat  by  two  methods» 
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Bnt,  In  the  fbrm  of  u  alKebnloftl  eqnstlon,  and. 
aeoottdly,  Dy  tbe  aid  ol  an  ordinary  arltbmetle.  I 
bare  dont  thla  in  order  that  thoH  who  are  nnae- 
qnalnted  with  algebra  may  be  enabled  to  uudentand 
the  calcalationa. 

Ex.  1.  A  aafety  ralre  ia  2ln.  in  diameter,  leneth  ol 
the  leret  2Ma.,  diatanee  from  the  (nierum  to  the  centre 


P-/C.  I 


of  the  TnlT*  3in.,  and  a  weight  eqnal  to  Zilb.  placed  on 
the  exiremlty  of  the  lerer.  Keqnlred  tbe  presaure 
per  Mioare  inch.  In  thla  example  tbe  lerer  is  tup- 
posed  to  be  parallel,  and  to  weigh  21b.,  and  tbe  ralve 
*51b. 

Lot  i  represent  tbe  distance  from  A  to  B,  C  the  dia- 
tanee from  A  to  C,  rf  the  diameter  of  the  Talre,  w  the 
weight,  p  the  elTectire  pressure  of  tbevaWe  and  lever, 
e  the  decimal  '7854,  and z  the  pressure  per  squaro  inch. 
Then 

e 

—  X  •  +  p 

—— =   X 

it   X  e 
29tn.  -4-  3tn.  =  9-«',  tbe  ratio  of  A  C  to  A  B. 
^  X  ■78&4  =  3UU  >q.  in.,  the  area  of  valve. 
9-Wt 
24 


38604 
19332 


231'98llb.  effeotire  pressure  ot  weight. 
9«S0  „  „  lever. 

SUO   „    weight  of  valve. 


31416)2(2  1440(77  07 
»9»13 


22J320 
219912 


240800 
2I9»I2 
An«.  77  OJlb.  per.  sq.  In. 

Ex.  2.  The  diameter  of  a  safety  valve  is  2-5ln., 
pressure  per  square  inch  20lb.,  distance  from  the  ful- 
crum to  the  centre  of  the  valve  3tn.,  weight  on  the  end 
of  the  lever  401b.,  effective  pressure  of  tbe  lever  and 
valve  81b.    Required  tbe  leugth  of  the  lever. 

Let  d  represent  the  diameter  of  the  valve,  e,  the 
decimal  7854,  p  the  effective  pressure  of  tbe  lever  and 
valve,  IT  the  weight,  «  tbe  pressure  per  square  loch,  I 
tbe  distance  from  A  to  B,  and  t  the  unknown  part  A 
toC. 

Then 

<PXfX»  —  J)X/ 


2-5'  X  7854  =  4  908  area  of  valve. 

20  pressure  per  >q.  in. 

06160 
8       weight  of  lever  and  valve. 


90160 
S 

40)27048 

6-762 

An*.  6'762in.  ' 
Ex.  3.  Tbe  diameter  of  a  safety  valve  ia  3ln.  die- 
tance  from  the  fulcrum  to  tbe  valve  3ln.,  effective 
presaure  of  the  lever  and  valve  e-islb.  Keqnired  tbe 
weight  to  be  placed  24in.  from  the  fulcrum  to  be  equal 
t«  BUlb.  per  square  inch. 

Let  d  represent  the  diameter  of  the  valve,  e  the  deci- 
mal r-SU,  r  tbe  ratio  of  A  C  to  A  B,  y  the  effective 
presaure  of  the  I^ver  and  valve,  i  tbe  pressure  per 
•quareinch,  and  j:  tbe  weight  required.    Tbea 
d^  X  f  X  s  —  p 


3'  X  -TSSi  =  7O086  irea  of  valve. 

80  pressnre  per  aq.  in. 

665-4880 
6-25 

8)559238 

«9«>t75 

Ans.  69'9047$lb. 

The  divisor  »  ii  the  ratio  of  A  0  t«  A  B  beeanae 
3  :  24  :  :  I   :  8 

Ex.  4.  A  safety  valve  has  a  lover  6762ln.  long,  a 
weight  equal  to  401b.  on  iu  extremity,  the  pressure 
per  square  Inch  201b.,  effective  presaure  of  (the  lever 
and  valve  81b.,  and  the  diameter  of  the  valve  2Sin. 
Beqinred  the  distance  from  A  to  B  Let  d  represent 
tbe  diameter  of  tbe  valve,  «  the  weight,  /  the  length 
of  lever,  p  tbe  pressure  per  square  Ineli,  e  the  decimal 
-78M./  the  effective  pressure  of  the  valve  and  lever, 
and  X  the  diataoce  required. 


Then 


THE  BOEHM  FLUTK. 


I  n 


di   X   e  X  p   -  / 
2S>  X  -»54  =  4-906  area  of  valve. 

SO  pressure  per  aq.  in. 

98-160 

O-TW  length  of  lever. 
40  welglii  on    „ 

90-lflO)27iP-480(3 
270-480 


Ana  3ln. 
The    divisor  90-160  ia  obtained  by  dednetlag    the 
weight  of  tbe  valve  and  lever  from  tbe  direct  preaenre 
98161b. 

Kx.  5.  The  lever  ot  a  eafety-valve  ia  !4ln.  long.  Sin. 
from  the  fulcrum  to  the  centre  of  the  valve,  effective 
weight  of  the  valve  and  lever  6  2SIb.,  pre*sui-e  per 
sq.  Iu.  Holb.,  weight  on  the  end  of  lever  69-904751b. 
Bequlred  tbe  diameter  of  tbe  valve. 

Let  r  represent  the  ratio  of  A  C  to  A  B,  w  tbe  weight, 
p  the  effective  preasure  of  the  valve  and  lever,  S  tbe 
pressure  per  sq.  in.  >  the  decimal  -7854,  and  x  the  re- 
quired diameter. 
Then 

w  X  r  4-  p        the  area  of  the  a 

— ^  =  valve  represented  .• .  ^  —  —  x 

8  by  n  e 

M  90475  weight  on  lever 

8  ratio  of  A  C  to  A  B 


S&9-83800 
6  23      weight  of  lever  and  valve. 


80)56i'488 


-78M)7-0fi8fl(9 
7-0686 

>/  9  =  3.  Ana.  Sin. 

Ex.  6.  What  Is  the  area  of  an  annular  valve  whose 
gn^ater  and  lesser  diameters  are  12  and  4in.? 

Let  d  represent  the  diameter  of  the  greater,  and  / 
the  diameter  of  the  lesser,  e  tbe  decimal  -7854,  and  z 
the  required  area. 

Then 

(i*  X  e)  -  (P  X  «)  =  X 

sq.  In. 

Area  of  whole  circle  12>  x  -78o4  =  1130976 

le»W      „         4>  X  -7854  =     1»  5fi64 

1005312 
Ans.  100-5.319  sq.  In. 

Y.X.  7.  To  what  height  must  a  safety  valve  3ln.  In 
diameter  be  lifted  to  allow  a  free  escape  of  steam  equal 
to  the  area  of  the  valve  ? 

Rule.—  Divide  tbe  diameter  by  4,  the  quotient  will 
give  the  heigbt.  Let  ■<  represent  the  diameter  of  tbe 
valve,  <■  the  number  4,  and  x  the  required  height. 

Then 

d 


Sin.  -r-i  =  0-75  Ana.  {In. 

THOB.  J.  O'COHHOR. 


TO  O.  FIRTH. 

Sir.— I  am  afraid  G.  Firth  hat  attempted  to  study 
practical  astronomy  before  making  himsel  f  master  of 
a  little  spherical  trigonometry,  or  he  would  have  no 


difficulty  in  converting  longitude  and  latitude  Into 
right  HDCeuaion  uud  declination,  and  rice  t-eraa. 

In  the  accompanying  figure,  y  Is  the  first  point  of 
Aries,  and  E  y  and  Q  y  the  ecliptic  and  equator  re- 
spectively.   Consequently 

A  y  Is  tbe  right  ascension  =  a 

And 


C  y  la  the  longitude 
S  A  Is  tbe  declination 


=  S 


And 


S  C  is  the  latitude  =  X 

Hy  Qlstheobllquityof  theecliptlc=  oi 
8  V  A  =■  p 

S  Is  the  place  of  the  star. 
And  we  win  sappise  tbat  a,  d  and  u  are  given  to  de- 
termine I  and  X>    Of  cotirso  tbe   reverse  problem  Is 
precisely  similar.    Join  8  y  =  F   with  tbe  arc    of  n 
great  circle,  then 

tan.  S 
COS.  P  =  coa.  a,  cos.  S,  and  tan.  S  y  A  =  . 

sin.  a 
Then 

Bin.  X  =  Bin.  P.  Bin.  (p  „) 


And 

tan.  {  =  tan.  P  coa.  (^  —  ^^ 

8  y  A  and  P  can  be  eliminated  and  the  formals 
written  In  tbe  form  of 

sin.  X  =  COS.  u  Bin.  j  -  aln  u  Bin.  a  M*.  g 

Bin.  w  tan.  i 

tan.  I    =  eoB.  u  tan.a  + 

«oaa. 
Tills  is  not  tbe  same  formula  as  waa  given  on  the 

?age  alluded  to  by  6.  Firth,  but  tbe  one  can  be  deduced 
rom  tbe  other.    I  will  give  him  the  formula  properly 
corrected,  and  which  I  think  Is  aa  easy  a  method  mm 
any  other  ot  altering  co-ordinates. 
tan.7 

=  tan.B 

sin.  a 

B  -  w  =  A 
tan.  a  sob.  A 

=  Un.  / 

Coa.  B 
tan.  A  sin.  I  =  tan.  X. 
If  O.  Firth  wishes  an  example  worked  out  in  figures 
I  shall  be  most  happy  to  sand  it,  or  to  give  htm  any 
assistance.  OaicBoii. 

THE  BOBHU  FLUTE. 
flttuilnltd  atoH.J 

8ni,— The  ring  principle  on  all  InBtrnmeats  of  the 
flute  genua,  is  the  same,  it  gives  the  power  ot  closing 
two  or  more  holes  by  the  sctlon  ot  one  finger  only. 
The  Invention  ot  this  system  belongs  to  a  Captain 
Gordon,  who  conceived  the  Idea  in  Parts,  abont  thirty 
years  ago  ;  the  application  of  it,  however,  ix  BSebm's 
a  professor  ot  tfonieh.    I  think  a  little  work  "  Th« 
Flute  In  Its  Transition  Bute,"  by  the  Hon.  and  Rev. 
H.  Skefllngton,  would  Interest  "Another  Flaatlst." 
Batehard,  or    Skefflngton  PIceadllly,    are  the   pub- 
lishers.   As  a  soloist  I  am  acquainted    with  nearly 
everr  form  of  flute.     For  tbe  Bdelim  flute  I  eaoDot  say 
much;  it  is  an  expeaaive  instrument;    tbe  fanlts  f 
And  with  are,  tbe  eonstaatly-recurring  difllcultlesin 
executing  rapid  and  contlnuout  pasaages,  eapectallv 
in  tbe  third  oetave,  artatng  from  tbe  crosa  and  back 
fingerings.    To  illustrate  this,  the  B  fiat,  which  It  pro- 
duced naturally  and  easily  on  tbe  KIcbolson  flute,  is 
fingered  on  the  Bitebm  by  piscine  the  third  finger  ot 
tbe  left  hand  on  tbe  ring  o(  tbe  G  nole,  and  F  kharp  Is 
fingered  by  pressing  down  tbe  ring  ot  the  S  hole ; 
these  are  very   awkward  and  nnnatvral  flnserlngs, 
added  to  which,  the  qaallty  ot  tone  in  the  third  oetave 
it  thin,  weak,  and  the  notes  bear  very  tharp  (In  tbe 
old  flute  they  bmjiai),  and  It  Is  almost  impotalble 
for  an  amatenr  to  blow  them  In   tune.    Tbia  sriaea 
from  the  fundamental  holes   being  made   too  large, 
and  without   due  attention  to  the  part  they  are  re- 
quired to  take  OS  vent  hotei  In  the  production  of  tbe 
notes   In    tbe   third   octave.    Bnt   should   "Another 
Flautist "   desire  BtlU  to  hear  more  of  tbe  B5dim ,  I 
shall  be  happy  to  give  him  inforination.    Tone,  toae, 
and  facility,  are  tbe  thlags  aonght  tor  by  Sate  players 
of  all  classes,  and  with  your  permission  1  will  now 
describe  as  briefly  as  I  can,  a  flute  in  which  these 
qualitlra  are  combined  to  tbe  fullest  possible  extent 
As  a    professor  of   the    flute,  having   no  peennlary 
Interest  in  flute  manufacture,  I  oontinaed  to  use  the 
Biihm    Ixicauae   its   powers  and  capabilities  wire  to 
great,  notwithstanding  the  toil  It  Imposed  upon  the 
performer.eBpecially  with  the  open  G  sharp  key.  Nearly 
eight  years  ago,  the  late  Mr.  John  Clinton  showed 
me  his  flute,  called  tho  "  Equisonant,"  a  vast  improve- 
ment on  the  Biihm,  which  I  have  used  ever  since.     I 
subjoin  a  sketch  of  it,  with  an  explanation     In  tbe 
BSehm  tbe  thumb  key  makes  C  natural,  In  this  flute  that 
key  makes  both  B  flat  and  C  natural.    There  It  a  small 
open  key  at  a  (the  C  natural  key),  which  is  keptskiif  by 
the  thumb  key,  and  when  the  latter  is  opened  tor  B  fiat 
In  the  usual  manner  otfingering  this  note,  the  Cnataral 
key  Is  kept  closed  by  the  recond  finger  of  the  left  band 
pressing  down  tbe  ring  surrounding  the  A  hole.  There 
u  also  an  open  F  sharp  k>;y  at  t,  which  Is  shut  by  the 
second   finger  of  tbe   right   hand    preuing  on   the 
F  natural  hole   ring,  the  third  flnger   of   tho  same 
band  closea  it  in  making  D  and  F  natural,  for  which 
latter  note  tbe  "  fork  Hngering''  Is  used  in  all  rugged 
and  difficnlt  passages.    Tbe   F  natural    key   (short) 
remains.    At  c   there  la  a  lever  for  acting  rapidly 
upon  either  the  B  flat  or  C  natural  keyt.    At  <f  ia   a 
lever  for  tbe  D  shake  key  e.    Your  correspondent 
knowa  not  what   be  asks;  tbe  mechanism  of  flutes 
has  been  a  vexed  and  most  Intricate  question. 

Sable. 


^ 


POST-OFFICE  TELEGRAPHS. 

Sir,— I  shall  be  glad  It  yon  will  allow  me,  through 
the  medium  of  your  pages,  to  aak  some  ot  vour  able 
correspondents,  the  following  questions,  wuich  are 
Important  to  many  In  the  tame  circumstanoet  aa 
myaeir.  It  la  well  known  that  the  Poat-Office  has 
lately  acquired  the  telegrapha,  and  a  grest  many 
poatmaatere  have  to  waste  hours  dally  in  watching 
tbe  iostrumen  ts,  and  therefore  1  with  to  know  whether 
It  it  possible  to  fix  a  bell,  or  other  apparatut,  to  the 
existing  single  needle  Instrument,  In  such  a  manner, 
that  we  shall  have  warning  wltbout  tbe  watching; 
now  tedious  to 

A  Poor  Pobtmarter. 


SEWING  HAOHIMES. 
Lock  Stitch. 

(Continvfd  JYom  page  232.) 

Sir,— Spools,  or  metRllir  bobbins,  require  Illastra- 
tlon  to  show  what  has  been  attempted  in  the  way  of 
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iiBprDTcaicjit.',Tbe  Wbeeler  and  WUaon  (pool  li  1  —In. 

1« 

5 
ctlain.,  and  —In.  thick  ontalde,  and  hold*  18}  y»rdi  ot 

32 
^a  21  eotloo,  i-nd  the  KUiptlo  bolda  m  jrards,  the 

dlam.   bdne  1— la^  and  tba  ontilda  thioknan  —In. 

W  M 

"Wheeler  lad  WUaon'*  apool  )■  npreaantcd  at  Fig.  I, 
»  front  view,  and  Tig.  2  a  Kfltlon.  It  la  formed  ot  a 
pair  of  thin  steal  diioa,  a  h,  fixod  on  a  brua  axia  C, 
with  a  bole  through  It,  which  flu  on  the  ahaft  of  the 
maidilna  to  reeelra  a  lotarjr  motion  for  winding  an  tba 
thread,  and  in  cbe  apace  between  the  doable  convex 
■pooL  A  Terr  slight  variation  ot  tentlon  raa^  be 
men  by  winding  en  the  tbraad  more  or  leaa  tightly, 
out  It  la  too  limited  to  be  ot  mneb  nae.  To  provide  a 
tension  on  a  spool,  the  following  plan  baa  been 
mdopied.  A  pair  of  flat  diaoa,  with  the  thread  wonnd 
on  the  axia,  which  alio  has  a  hole  throogh  It,  la 
plaoed  within  a  case  or  ahell,  having  an  axis  to  mtaln 
tba  apool  In  place,  and  to  allow  it  to  nnwind  freely. 
In  the  rim  of  the  case  or  ibell,  holes  were  made  for 
the  thread  fnnn  the  apool  to  pass  tbroagh,  to  give 
(cnalon  in  the  same  manner  as  In  Thomas's  ahnttle. 
There  are  machines  of  dUterent  makers  working  this 
kind  of  spool,  bnt  they  are  not  saeeesafnl  compared 
with  other  machines,  although  It  may  be  wrong  to 
trace  the  tallnie  to  the  spool  only.  In  some  maohlnes, 
tba  apool  was  applied  boriiontally,  as  lUastratad  in 
Fig.  3,  a  plan,  and  Fig.  4  a  sectional  elevation ;  a  Is 
the  spool,  composed  ot  two  flat  discs  on  an  axis,  with 
a  hole  through  it  The  shell  or  case  t,  ha*  a  centre 
pto,  on  which  the  spool  a  revolves.  The  thread  passes 
itom  It  to  the  hole*  C,  and  la  passed  through  one  or 
raore  to  obtain  the  tension  required.  The  frame  d  d 
ot  the  msehlne.  Is  bored  large  enough  to  contain  the 
spool,  and  a  rotating  hook  e  secured  to  the  pinion  f ; 
an  axis,  g,  pastes  through  the  pinion.  The  top  end  of 
the  axis  forms  the  bed  on  which  the  apool  and  case 
rests,  and  the  lower  end  is  aecured  to  the  frame  of  tlie 
machine.  The  plnlon/la  driven  by  a  rack  motion  In 
aome  machines,  in  others  the  book  receives  a  direct 
oircnlar  movement.  The  action  Is  as  follows :— the 
ascent  ot  the  needle  In  the  needle  slot,  throws  oS  the 
loop,  the  book  takes  It  In  Its  rotation,  or  Its  vibratory 
movement,  and  opens  tt,  when  on  the  back  end  at  the 
hoolL  then  carries  It  more  than  halfway  around  the 
apool  case ;  here  the  needle  put  le  the  thread  ofl'  the  hook, 
which  retoma  ready  tor  the  next  atroke  or  stitch.  In 
machines  which  make  a  complete  rotation  ot  the  book, 
the  needle  thread  la  le>s  liable  to  break,  and  more 
easily  slips  oS  the  hook.  When  the  needle  thread  haa 
been  pasaed  atoond  the  spool  ease  and  released.  It  has 
to  be  pulled  up  through  the  needle  plate  at  a  great 
velocity— for  every  atlieh  from  Sin.  to  3ln  of  thread 
mnst  so  pass.  Th's  Is  usually  dons  by  a  spring  above 
the  needle,  and  the  least  accident  to  so  delicate  an 
inatmment,  puts  the  machine  out  ot  order.  A  thin 
fabric,  stiiened  by  a  shuttle,  compared  with  one 
atUcbed  by  a  spool  machine,  shows  In  practice  what 
may  be  expected  from  theory— via.,  the  less  quantity 
ot  thread  paased  through  the  fabric,  the  better  the 
stitch,  and  the  longer  the  loop  pasaed  through  the 
fabric,  the  more  uneven  It  muat  appear,  laying  below 
the  anrfoce  on  the  upper  aide,  or  diawn  too  deeply 
Into  it,  and  forming  too  thick  a  ridge  on  the  lower 
sidft  The  spool  machines  are  not  made  or  sold 
because  of  this  quality,  but  because  ot  certain  other 
merles  they  poasesa.  AH  the  beat  qualitlea  in  the 
Tarious  machines  have  not  l)een  combined  in  any 
naehlae  yet  mnde,  oer  ara  they  liliely  to  be.  This 
thought  should  humble  aome  of  the  membera  of  the 
sewing  machine  fanilly,  who  are  given  to  overmuch 
boaating.  Ltttio  remaina  to  be  noticed  about  the 
various  instruments  employed  In  the  formation  of  the 
lock  stttch,  until  the  machines  are  described  and 
compared. 

Otber  eontrivancea  have  been  patented,  or  proposed, 
bnt  not  ot  sufficient  practical  value  to  describe  them ; 
and  some  ot  these  liere  noticed,  serve  to  show  the 
many  ways  propoaed  to  do  the  same  thing,  and  to 
point  ont  that  the  Impracticable  may  become  the 
stepping  atone  to  the  useful;  or  to  show  inventors 
what  has  been  already  done,  or  attempted,  and  to 
save  them  the  trouble  of  re-Inventing  and  re-patent- 
ing. This  has  been  done  to  a  large  extent,  and  many 
years'  experience  in  searching  the  patents,  and  making 
new  machinea,  and  experiments  for  inventors,  leads 
me,  aa  a  matter  of  duty,  to  warn  those  who  are  fond 
of  new  ideas  to  be  earelUl.  One  of  the  moat  nnsnc- 
cessful  attempts  to  form  the  lock  stiloh,  and  one  often 
•tterapted,  is  to  use  a  large  reel  ot  thread  below  in  a 
spool,  shuttle,  or  Its  equivalent,  so  that  it  will  last  sa 
long  as  the  needle  thread,  and  require  no  re- winding. 
One  of  the  most  likely  pisns  lo  do  this,  was  to  place 
the  reel  In  a  large  spool  case,  having  an  external 
aerew,  whieb,  by  rotating,  carried  the  needle  thread 
from  Its  front  to  Its  back  end,  the  bolder  and  driver 
being  arranged  to  let  the  thread  pass  over  It  without 
obstroetlon.  The  arrangement  wss  so  far  practical, 
bnt  it  involved  long  needle  loopa.  More  time  Is  lost 
in  pulling  up  long  needle  loopa  than  In  rewinding 
spools  or  shuttle  reels.  The  spool,  laylnglon  its  flat  bed; 
and  having  a  horUontal  moving  hook,  is  not  so  well 
adapted  to  work  at  one  vertically  placed.  In  the  for. 
mer  the  hook  in  taking  the  thread  from  the  needle 
pulls  It  ont  of  lu  slot  horlxontally,  and  thus  bends  or 
breaks  it.  The  vertical  pull  of  the  hook  is  afar  better 
arrangement,  the  needle  being  less  liable  to  strain  or 
breaking ;  and  the  thread  pulled  more  in  one  direction 
only,  or  chiefly  downward  instead  of  across  the  netdle: 
A  vertically  oscillating  hn'-k  has  been  applied  to  carry 
the  thread  around  the  spi  ol,  ihe  hook  befog  curved  to 
nearly  match  the  clrcnmfemuee  of  the  spool  or  holder. 
All  snch  contrivances  are  more  complicated  tlisn 
direct  eirealar  motion,  and  the  complicated  in  mechan- 
ism is  nearly  always  leading  to  Utlure  ;  the  simple, 
giving  leas  trouble  to  learn,  or  keep  In  order,  leads  to 
success. 

It  Is  not  advisable  to  do  more  than  allnde  to  other 
inventions  for  msking  the  lock  stitch,  bhnttle  ma- 
chinea are  made  to  work  with  waxed  thread,  kept 
heated  by  gas ;  in  some  the  loopof  the  needle  thread  Is 
kept  open  by  a  hook,  so  that  the  shuttle  paaaes  through 
witboat  dragging  on  the  thread.  In  one  machine 
wotklng    Uather  the    ibntUe    It    made    to    work 


above,  Inatead  of  under  It  Leather  irachlne  bands, 
ship  sails,  heavy  carpets,  and  every  kind  of  sewing, 
from  the  heaviest  to  the  lightest,  is  done  by  the 
shuttle.  One  of  the  earliest  attempts  at  a  lock  stitch 
machine  waa  to  une  a  double-pointed  needle  with 
Its  eye  in  the  middle,  arranged  to  go  throuKh  the 
fabric,  and  back ;  being  pulled  by  mechanlosl  flngeri, 
and  using  one  thread,  and  puUbg  It  tight  at  each 
stitch,  aa  In  hand  sewing  was  once  thought  the 
beat  way.  Another  inventor  proposed  using  a  long 
needle,  and  to  gather  the  fabric  on  It  then  pnll  It 
through,  and  draw  ont  the  gathen  until  the  thread 
was  tightened ;  this  simple  but  limited  appliance  Is 
often  revived  and  sold. 


F  I   €i    .  I 


w 
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The  revival,  and  abandonment  of  Inventions  and 
Imiistlons  is  abundantly  Illustrated  in  the  history  of  the 
sewing  machine.  A  museum  contsinlng  one  machine 
made  to  work  from  each  invention,  would  be  very  in- 
teresiing  to  the  mechanic ;  it  would  he  a  very  large 
collection,  and  show  esch  link  which  connects  to- 
gether the  extremes  of  difference.  How  unlike,  at 
first  sight,  appears  the  Howe,  and  the  Wheeler  and 
Wilson  machines  I  If  they  were  taken  to  pieces,  aud 
then  mixed  together,  we  should  only  find  a  resem- 
blance in  their  needles,  all  the  other  parts  being  dis- 
similar, yet  adapted  In  a  different  manner  to  make  the 
lock  stitch  The  Instrumxnts  for  making  the  lock 
stitch  already  described  in  these  pages,  connect  link 
by  link,  with  alight  shades  of  difference,  the  extremes 
01  form  and  action.  Some  of  these  contrivances  never 
csme  in,  or  soon  went  nut  of  use,  and  only  served 
to  teach  what  could  not  be  done,  or  to  suggest  ideas 
for  hotter  Invrntlons.  It  Is  strange  to  find  in  "tht 
iettXOf/mtnt  of  rptcia"  aud  ike  development  of  intention, 
there  Is  a  resemblance.  The  sewing  machine  was  not 
a  perfect  and  complete  invention  at  the  commence- 
ment, but  waa  developed  by  auocessive  stsges  of  im- 
provement ;  the  strong  and  useful  predominate,  the 
weak  and  useless  die  out.  Selection  of  the  right  stitch 
is  the  flnt  thing  to  do  by  those  who  deaire  to  make  a 
sewing  machine,  then  to  copy  the  best  mechanical 
cnntrlrance  to  produce  the  sutch,  to  study  in  detail 
the  formation  or  the  stitch,  and  working  of  the  thread. 
The  workmanship  should  be  good,  but  It  is  of  less 
importance  than  correct  principle  and  proportion. 
There  should  be  harmony  of  movement ;  needle  and 
shuttle  must  be  In  time,  and  work  smoothly.  Further 
particulars  will  be  given  when  the  machinea  are  com- 
pletely illustrated,  and  at  this  stage  many  may  be 
tempted  to  make  sewing  machines  without  having  flrst 
paid  sufficient  attention  to  the  formation  of  the  ttitcb. 


Let  aneh  be  warned  la  time,  "a stitch  In  time  save* 
nine." 

A  PBAcncAi.  Hah. 
P.8.— "  Jacquard,"  3848,  Notes  and  Queries,  is  advised 
not  to  be  in  a  hurry  to  begin  making  a  sewing  ma- 
cbme.  Bis  questions  show  great  discernment,  bnt  In- 
volve too  many  conslderatlont  to  be  aiMwned  in  a 
brief  reply  to  do  him  •erviea.  What  be  requires  Is 
partly  explained  at  pageXS2,  and  the  raat  will  be  fully 
dealt  vrltb  when  the  subject  Is  snfllclenrly  advanced. 
Haehlnes  ot  different  elaaaes  will  be  fully  illustrated 
and  their  quaUtieaeompared.  so  that "  Jacquard  "  and 
othen  may  know  how  to  proceed.  No.  1.  Some  ma- 
chines drive  the  shuttle  by  a  crank,  othera  by  a  cam- 
with  a  pause.  The  form  of  cam  depends  on  the  other 
parts  of  the  machines.  1  Buy  a  shuttle  the  size  yon 
wish.  The  ahell  Is  stamped  to  shape,  and  the  enda 
brased  In.    3.  The  stroke  is  longer  than  shuttle  from 

—  to  }in.,  according  to  the  machine  and  size  em- 

10 

ployed.   4.  The  needle  to  raise  about  lin.  and  then 

pause  while  the  tbnttle  paste*  throogli  tba  loop. 


SHORTHAND. 

Sib,— The  beat  system  of  shorthand  la,  I  believe, 
Mr.  Pitman'*  (ot  Bath) ;  It  Is  not  hard  to  learn,  and 
any  one  with  an  hour's  dally  practice,  should  be  able 
to  vrrlte  at  the  end  of  twelvemonths,  sixty  woida  per 
minute. 

O.  Obsooxt. 


Sib,— In  answer  to  "  Hermit"  P-  2tC,  Pitman'*  sy*- 
tem  I*  decidedly  the  moat  popular,  and  I  think  the 
atanplett  and  moat  eompfetaentlvCL  At  one  time  t 
leant  Odell't,  bat  did  not  tomehow  think  very  much 
of  It  It  is  ot  course  very  dlBcnlt  to  say  which  t* 
pi«ferable  from  aetnal  experience,  a*  to  learn  one 
system  thoroughly  Is  not  an  easy  taak,  while  to  mix 
that  with  othen  would  lead  to  a  glorloiu  conAision. 
Ths  ease  with  which  Pitman's  system  Is  attained 
apeak*  well  tor  it  I  received  from  Hr.  Pitman  two 
courses  of  lessons,  which,  of  course,  greatly  facilitatea 
the  acquirement  of  the  art,  and  can  only  aay  I  was 
much  pleased  with  the  simplicity  npon  which  the  sys- 
tem Is  based.  I  would  by  all  means  racommend  "  Her- 
mit "  to  Join  a  dasa  uken  by  the  above  gentleman, 
when  he  would  see  for  himself  how  surprisingly  easy 
it  is  to  learn.  It  is  perhaps  scarcely  necessary  to  add 
that  all  depends  npon  the  ttaae  devoted,  and  the  regu- 
larity wben  practising. 

Habbt  O.  Newton. 


MEDICAL  OALVANISU. 

Sin,— Uuch  as  has  been  written  in  this  valuable 
Journal  on  electricity,  chiefly  in  relation  to  experi- 
ments, or  to  the  science  itself  as  a  recreation,  very 
little  has  been  advanced  on  galvanism  as  a  medical 
agent. 

This  subject  appean  to  me  ot  such  vital  Importance, 
compared  with  many  subjects  dlscuased  in  your 
paper,  such  as  electrical  bells,  magnetic  engtoes,  &c., 
ftc  that  I  think  it  is  high  time  that  the  subject  ot 
medical  galvanism  should  be  better  understood,  and 
more  frequently  discussed  than  it  has  yet  been. 

I  have  besn  luduced  to  addreu  yon  because  I  believe 
there  is  no  otber  jaumal  in  this  country  which  Is  hotter 
flttedtodeal  with  this  branch  of  electricity  than  the 
Emolibh  Uichahic,  both  in  its  practical  and  theo- 
retical bearing*.  Some  ot  your  correspondents  have, 
I  believe,  objected  to  medioal  subjects  being  discussed, 
and  so  far  aa  physic  itself  Is  concerned,  I  should  sa) 
that  the  inqnlrera  themselves  ara  not  likely  to  suffer 
much  In  constitution  by  remaining  in  Ignorance  of 
tome  of  the  Irrational  preacriptlons  which  are  often 
suggested  to  them.  But  when  a  subject  like  the  pre- 
sent fall*  within  the  domain  of  physical  science,  and 
when  It  Is  ramsmbeied  that  electricity  Is  both  an  ex- 
ternal and  an  Internal  remedy,  which  can  alleviate  pain 
and  arrest  disease,  and  this,  too,  in  the  most  rational 
inexpenslv*,    and  almple    manner,   and  when    the 

{latleut  himself  may  administer  the  remedy  without 
ear  of  adulteration  or  empiricsm,  its  timportance  be- 
comes secondary  to  no  other  branch  of  electrical  or 
experimental  science,  and  it*  generation  and  applica- 
tion demaoda  the  attention  of  any  Journal  wnlch  i* 
competent  to  deal  with  tba  aubject  and  prote**lng 
the  advancement  and  vrell- being  of  It*  readers.  It  Is 
true  that  electricity  aa  a  remedial  agent  has  worked 
Its  way  but  very  slowly,  bnt  it  would  not  be  difllenlt 
to  show,  did  space  permit,  how  this  baa  happened.  I 
believe  there  are  still  many  Intelligent  pbyslRlans  who 
regard  galvanism  in  disease  as  empirical  simply,  as  I 
take  it,  because  they  do  not  see  or  nndentand  why  or 
wherefore  it  being  a  thing  intangible,  and  aa  imma- 
terial as  a  shadow,  should  nave  any  effect  npon  the 
nervous  economy.  On  the  other  hand,  othen  have 
gone  so  tar  as  to  believe  this  mysterious  fluid  to  be 
the  nervous  influence  Itself,  But  whatever  doctrine 
Is  right.  It  Is  sufficient  for  our  purpose  to  know  that 
electricity  la  a  aurpriaicg  atlmnlant  to  the  nervoos 
aystem;  and,  moreover,  that  it  vronid  appear  to  have 
the  power  of  preparing,  repairing,  and  replenishing 
the  snattered  telegraph  wlrei  of  the  body  wit  hperma- 
nent  additional  energy. 

Before  I  close  allow  me  to  state  more  particularly 
my  object  It  is  to  ask  yonr  correspondenta  to  take 
this  subject  up.  Amongat  the  many  thousands  ot 
snbscrlbera  to  the  ICliai.itH  Mechanic  there  will 
ever  be  a  vast  percentage  who  receive  these  pages 
every  week,  snfleren  from  some  bodily  derangement 
or  disease,  and  who  might  receive  Incalculable  oeneflt 
from  a  proper  application  ot  galvanism.  Usny, 
doubtless,  are  poor  and  unable  to  punhase  the  costly 
and  often  worthless  apparatus,  as  sold  at  the  Instru- 
ment maken.  Many  do  not  understand  the  nuxfua 
opennKJi  of  the  same.  It  would  not  he  necessary  \o 
plunge  Into  the  theory  of  the  nervous  effects  ot  elec- 
tricity, but  to  point  ont  the  most  desirable,  easy, 
cheap,  and  efficient  way  ot  constmctlng  apparatus 
suitable  for  medical  nse.  What  is  wanted,  then,  are 
plain  dravrings  and  direotions  with  advice  as  to  the 
proper  administration  ot  the  enrrent  An  ordinary 
coil,  I  believe.  It  not  mltaWe,  the  objection*  being 
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that  whm  ttwra  la  more  th»o  one  contlnnctl  wire  tlio 
torrent  l«  oimpleliMl  lo  onu,  wblle  la  the  necoaiUry 
wire  anothpr  current  U  lndup.-il  whlcU  completolr  <Je- 
•trny?  tho  piinrcr  M  »  romciiliilaceuU 

SiBBB  wrUln){  iho  «bove  I  Imvc  rrKelvod  to  in«By 
»;»w«r«  rp.i»ft^in(r  UnlloKl  Coil  (••  Wwtad  ")  M  n/r 
•d»orU.cmvni  Id  .No.  270.  that  I  u>  more  .tronily 
JoavlUCTid  I  i«n«rcr  tlut  tho  itppanitiM  and  anpllea- 
tliiu  gunatnlly  ar«t«taUT  »a«iiHo.l  to  the  pmrpoio  Thf 
chief  .,rror  "«•»•  to  be  (a  ■•UclntoMe  baMeirpower 
lu  Uiuush  Uie  Uvlnreoaaamy  ware  to  be  nlierod  of 
paJa  by  addiUoual  toeture.  Moat  ot  tke  eotls  an 
priiuaj-y  and  loconrtary  wires,  and  moat  Ukeir  hare 
no  xulde  tu  lbs  uomitlat«d  as  to  which  la  the  naea- 
Uu«  «u.i  which  thu  podiuro  pola  It  l«  macuren  Sat 
"1111  latter  ia  of  the  Kreatem  Importanoe,  sineo  In 
many  ulaoaK*  tbe  onrront  from  the  pcisltlTa  elament 
•hould  flow  wlih  the  natural  ttream  throu(rh  the 
■yMcm,  tKhllat  in  otbata  the  ourrent  U  reyereer 

W.  A. 

LIGHT  or  HKAVENLT  BODIES. 

~.*i"'~'?  ■  '•*'"■  •ddroneJ  to  the  antrooomiral 
readers  of  tho  journal  In  neneral,  H.  W.  bishop  states 
that  I  dBld  ••  that  tho  light  of  D'Arrest'a  comet  was  to 
oe  I)  126.  1  think  I  may  renturo  to  say  that  I  nerer 
»»U1  anythlnff  of  the  kind.  What  I  said  was.  pro- 
onblv.  that  tho  inlemil^  of  the  light  of  lbs  obn«t 
would  be  represented  by  that  fraction 
The  tntcusliy  of  light  of  a  beavenljr  body  not  self- 

Inmlnons  is  proportioned  to .  E  and  D  repreaont- 

SETTi'^t-^t''  '•'"."dins  vector  and  the  disunee 
from  the  earth.    At  the  time  mentioned  this  fraction 

gj  jj^""  "^W  «o  <^lai.    At  tiie  Ume  that  t*e  comet 

Jeanne  iBvislblo  to  itadaar.  at  the  Cape  of  Good 
.  ??  ,5,  '",."  '"*'  •PP«''Uion,  tho  Intesaity  was  eqnal 
to  (J  00,  the  i>rol)jibUlty  was  therefore  that  at  the 
date  1  inootleutMl,  the  oooiet  would  be  sHj-hily  folnier 
than  when  lost  »i«hi  o(  by  Muclear.  So  far  as  1  know 
St  present,  the  cuuet  has  net  been  disoevered. 

Omicbox. 


rJmrB  10,  1870. 


THE  LATHE. 

Sib,  —  Since  the  appearance  in  the  Emcmsh 
Uecqjlmc  of  the  deaorlpUon  ef  tho  Saltalre  Lathe  1 
nayo  bceu  troubled  with  a  wish  which  I  have  had 
many  a  time  duriuK  the  last  two  or  three  years;  and 
that  IS  to  Improve  tho  lathe  In  my  possession,  or  make 
a  new  one;  I  have  been  a  subscriber  from  the  first 
nnmber,  and  have  carefully  read  all  the  articles  on  the 
latlie.  but  I  am  undecided  oo  many  of  the  different 
points  ofa  perfect  amateur's  Ulhe.  Could  Mr.  Smith 
he  induced  toRlve  us  workirg  drawings  of  an  amateurs 
iV.  i'.  ?""*'L''!^"  ">  »"lo.  »»y  the  (fan try,  so  u  to  give 
Height  from  floor,  and  a  seetion  of  do.,  length  ho  would 
lecomroend  ^ntry  to  i>«,  drawings  of  the  two  heads 
and  height  of  oentrea,  togeiher  with  the  form  And 
diameter  of  spindle  uf  fast  head-in  fact,  all  drawines 
and  dimensions  to  enable  an  Intelligent  workman  w 
™i'.!!i'■°*'.v°.°f^  ■^1"'"  beating  in  mind  all  to  be 
made  so  that  the  other  tools,  chtwks,  slides,  and  the 
different  outting  apjparataj  belonging  to  a  cempleie 
lathe  could  be  added  to  at  the  InoUnatlon  or  eonvnii- 
ence  of  the  workman;  I  think  it  wonld  be  a  very  In- 

JS-i.I°S,K "'*'*''•  "!''  ""o  ""y  populer-  if  the 
height  of  the  oentrea  given  did  notsnit  every  one,  they 
eonW  nnlarge  or  reduce  the  dimensions  to  their  own 
Ihat  the  suyect  is  of  Interest  I  see  by  the  inquiriea 
of  No.  8808  and  3S6T  in  thia  week's  nnmber.  Some  time 
Mnoe  we  had  two  or  three  promises  from  different 
part  08  to  give  us  specimens,  *e,  which  I  am  sure 
woiUd  give  pleasure  to  more  than  myself,  and  also 
Mr.  flsnt  promised  drawings  of  his  chucks.  I  am 
sure  they  will  excuse  me  reminding  them— the  reaaoD 
is,  1  Ma  anxiously  expecthtg  them. 

H. 


terlislsncrd »    If  the  oxpewlirr  

it  will  be  observed  that  onrtL  '  »<'s:irei,iM  be  msrfe 
blsok  letters  will  appear  fcij^oiT.,  ,",'?''"  '""''"'•'o,'!. 
tlie  other  case,  the  hlaek  ^?li  .J^K''^;  "fiefs'  '" 
should  also  be  glad  to  kooir  -^"  un/mpalr^.  / 
under corruciion  have  anon  the diH'K,'''"'  J""?"  '."^ 
object  glasses,  in  which  ito"ex!^°^'i7jr.1>TwSjf 
ray.  are  united.  o«.  now  be  pr»Jn«d.  Md  of  whJm  f 
O.  O. 

GEOLOGY  OF  IHEL AND— WHEEL-STONES. 
8»«,-The  deoMtt*  of  HmestoDe  passed  over  by  yoar 
eorrespwMtotit  '•  *•  Harwood,"  p.  U7,  Is  that  known  to 
gcologlats  as  the  Mounuln  Limemone,  and  occurs  as 
the  middle  group  In  the  Carbonlferoua  ayatom  imme- 
diately underlying  the  true  coal  meaaurca.  Thia  for- 
mation ami  the  carbonlferoua  elates  are  widely  devel- 
oped in  Ireland,  and  give  to  the  scenery  of  that  country 
«ome  of  ite  peculiar  and  special  features.  1  ho  charac- 
teristic fossils  of  the  mountain  limestone  »re  corals, 
and  enermitea.  oapecially  the  latter,  which  verv  often 
msko  up  the  entire  mass  of  the  stone;  from  this  cir- 
cumstance it  la  aplly  termed  "enermltsl  limestone" 
Ihe  enermlte,  or  "atone  hly,"  so  called  from  its  ele- 
gant shape,  Is  an  animal,  and  belongs  to  the  class  Rs- 
dlata  :  it  is.  In  fact,  a  atar-flBh  set  upon  a  flexible  and 
jointed  atalk.  It  is  of  marine  habiut,  and  wherever 
found  as  fosalla  Indicates  the  atrata  to  be  ol  marine 
origin.  Until  recently  the  race  of  Orinoldeic  were 
thought  to  beextinct,  nndonly  adoien  klnda  are  now 
known  to  exist,  one  of  tho  doien  being  dredged  un  bv 
Profeiwor  Forboa  In  Dublin  Bay.  The  separated  discs 
of  which  the  stoma  of  these  creatures  were  composed 
being  naturally  perlnrated,  were  thus  easily  strunu 
upon  Btnngs  and  used  as  rosaries  ;  they  were  likewise 
called  wheel-atones,  and  St.  Cuthbert's  beads,  by  the 
l-nglieh  peasantry,  St.  Cnthbert  being  credited  with 
thur  production.  Sir  Walter  Scott  refers  to  this  cir- 
cumstance Ib  JInrmlon  :— 

"  On  a  rock  by  Undlstam 
St.  Cnthbert  sita  and  tolls  to  fraiDe 
The  sea-born  beads  that  bear  his  name." 

B.  H. 


ACHEOMATIC  OBJECT  GLASSES. 
inSU^Ti'  *">' "'  J'",?'  eon tribators  would  kindly  aflTord 
wl^^AH^™"??".'?'  'o'l""'"!?  Po'ots  In  connection 
hiirSi.      ?""5^  telescope  object  glasses,  It  would  be 
highly  eeteemed.     In    firewster'e    and    other   works 
npon  optics    the  secondary  spectrum  Is  described  as 
being  of  a  wine,  claret,  purple,  or  lilac  colour,  on  one 
siae,  and  of  a  green  colour  on  the  other  aide  of  the 
focus.    Now,  r  have  had  opportunities  of  examining 
object  glasses  by  some  of  our  beat  makera,  and  the 
outstanding  colours  in  all  of  them,  were  (to  my  eyes) 
blue  and  yellow.     Am  1  to  infer  from  thia  difference, 
that  the  tint  ol  suoh  oustandlng  colours  Is   chiefly 
influenced  by  the  colours  of  the  two  rays  selected  for 
correction,  and  that  the  extreme  red  and  violet  ones 
(as  mentioned  In  the  works  alluded  to),  are  no  longer 
(as  a  rule)  adopted  for  that  purpose  ;  or  is  such  dil^r- 
ence  attributable  to  the  irrationality  of  the  glass  now 
employed?    It  has  struck  me,  npon  comparing  one 
or  two  glasses  which  have  come  under  my  notice 
giving  a  dark    outetandlng  colour,  resembling  the 
claret,  or  other  colour  referred  to,  with  one  In  the 
bine  state  of  correction,  that  tho  former  was  ineora- 
''f/i!K"?P'^'"''°'*'=8°''>>f  ""o  black  lines,  which  I 
attrtbnted  to  the  contrast  between  black  and  white 
being  much  better  preserved  under  the  Influence  of 
a  dark  colonr,  than  a  pale    bright   one.     Tho  dark 
colour  also  appeared  to  be  muchless  In  quantity  than 
JSS    K?*'.'''''^''  '^'f  "•"'e'l  to  form  a  clond  before 
the  object,  and  a  wide  fringe  around  it,  while  no  such 
Obstruction  was  perceptible  or  appreciable  In  the  case 
Of  the  claret  or  deeper-toned  colonr.     I  should  like 
some  of  your  readers  to  make  the  experiment  npon  a 

t  „  ^kf  ".'"'"f "  **"'*'  '•"*'  "■  a  dUtance  not  exceed- 
ing thirty  or  forty  yards,  in  full  annahine.  under  a 
high  power.  Other  states  of  achromatism  may,  by 
uniting  more  lomlnona  rays,  appear,  theoretically,  to 
oflfer  aa  advantage  In  the  shape  of  Increased  Intensity, 
but  Is  It  not  nrobable  that  a  paramount  disadvantage 
may  accrue  from  the  uncorrected  colour  being  both 
paler  and  thicker  or  of  greater  breadth,  whereby 
the  advantage  which  would  otherwise  necessarily 
follow  the  iaorcased  amonnt  at  Ught,  wonld  be  eoun- 


THE  SOLAR  SPBCTRDM. 
SiB,-I  am  pleased  to  find  so  good  an  authority  as 
J.  Norman  Lookyer  endeavonring  to  remove  my  difli- 
culties  regarding  the  origin  of  the  dark  lines  in  tlie 
BOlar  spectrum.  In  returning  tlmnka,  may  I  aasnte 
him  the  evidence  afforded  by  the  phenomenon  referred 
to  had  been  duly  oonaidered  before  I  ventured  to  writ* 
the  letter  on  p.  in  ;  but  I  arrived  at  the  conclusion 
that  the  want  of  chemical  power  in  the  light  of  the 
solar  prominences  waa  the  cause  of  iome  ol  tile  lines 
changing  from  dark  to  bright. 

I  ttL^"  w"'-  ?!';'*.  **"".  "■■  PJoet"  In  considering 
Kirchhoff  right  in  Ignoring  orepuacular  evidence.  Nei- 
ther, In  my  opinion,  are  the  condlilona  wanting  In  the 
uppor  atmosphere  for  the  chemical  comhlnatldn  with 
oxygen  of  iron,  magnesium,  Ac.  He  la,  however,  un- 
doiibtedly  correct  in  considerlngthat  employing  one's- 
f  elf  about  photographic  maulpnlatlons  does  not  neces- 
sarily teach  anything  concerning  ihe  nature  of  lieht 
That  depends  upon  the  character  of  the  operator  He 
™»y  oe  »o  excellent  photographer,  although  a'poor 

In  dismissing  this  subject,  I  wish  to  add  a  few 
words  respecting  the  motive  for  Its  introduction.  In 
the  bauds  of  the  astnuuuaar  tb0  fgtntriMnnnr  hss 

T.A. 

TESTBie  BOILHBS. 

™I."'"  ;^'  *  '^'*'  ^  "•"  ¥**  **™  *•  «»"  '■>  qnoatlon  the 
repl  es  given  in  good  dillh  by  your  correspondents 
but  in  your  present  Bn»iber  I  find  "  Anti-Kgyptlan'' 
gives  a  reply  which  ia  very  likely,  from  its  vagueness 
to  mislead  many  of  onr  iellow-readera.  His  first 
remark,  that  it  is  useless  to  teat  a  boiler  unless  the 
plates  and  seame  are  visible,  is  quite  correct;  but  after 
that  he  sUtes  that  a  single  rivetted  boiler  cannot  be 
worked  at  a  higher  pressure  than  151b.  on  the  square 
inch.  Now,  from  old  age  or  Imperfect  conatructloa.  It 
may  be  that  his  engineer  forblcft  him  to  work  hie  own 
boilers  at  a  higher  preaaure,  yet  the  atatement  that  no 
boiler  can  be  worked  beyond  151b.  uuieas  it  Is  double 
rivetted,  la  certainly  a  long  way  from  tho  truth  I  can 
assure  him  tha,t  wo  have  three  Cornish  boilers  con- 
stantly at  work,  from  year's  end  to  year's  end  at  a 
pressure  varying  between  S51b.  and  401b.  and  yet 
they  are  all  single  rivetted.  How  can  the  two  stiUe- 
meuts  be  reconciled  i 

T.  S.  COHIBBEE. 


EXAM.- QUESTION. 

^.'^'r"/*"'*.'!  """"y  C^"-  '»37)  la  very  simple.  The 
weight  of  one  litre  of  nitrous  oxide  at  OC.  md  -roO 
metre  of  mercury  Is  1  »ri2  grsmmes.  200  grammes, 
then,  must  measure  101  461  lltiea,  and  as  one  litre 
equals  81 1)28  cubic  inches,  that  Is  equivalent  to  a 
volume  of  6191  •MS  cubic  Inches.  He  cw? readily  obtllS 
the  weight  In  grammes  of  one  litre  of  any  gaiatOC 
and  76  meu-es  of  mercury,  by  mulUplylne  H&«  bv  th« 
atomic  we«ht  of  the  gas,'inj  divldo  by  l5  vXme  •  « 
for  nitrous  acids  '        .v.»u.c. « 

OSIM  xM 
=  I'STIZ  gramiiieg. 

j^^^iT;  ","W  '".?•  ^^^^  •houldose  gelaUnese  a  eemont 
for  bisniphide  prisma.  It  Is  the  eaTlest,  If  not  the  b™t 
as  1  can  personally  testify. .  , "  uoi  me  oesi, 

Cbbas. 

ANSWERS  FEOM  GEORGE  E.  DAVIS. 

th^'JhZ^^.'^"*''^",?'""' "  A'>''tberKlautl8t,"re<ioln!s 
the  foipposition  of  German  silver.  1  offer  the  follow- 
'>»5'7  '  '",PP«'-  ■•<*"•  i  »'>"-.  2«.  and  nickel,  .Slpta. 
-ind  copper,  liipts. ;  imo,  »,  and  nickel,  4pts.  The  flrat 
»»  a  good  metal,  whieh  takes  a  high  polish,  and  tho 
•eooad  Is  the  white  copper  of  tho  Chinese. 


Query  S850.— "  Thermo  "  may  p*rhat>e  anite  the  titer- 

jury  in  his  thermometer  bv  givtui^  /t  a  aeries  of  ahttrp 

Jurka.      See  nlto   other   correapondeots'   aasarera  to 

Gllche  Manito,"  some  time  sinca 

Query  .'isri  f  Grains  ").— Bleaching  powder  Is  made 

by  placing  lime  rmolat)  la  a  ehamber,  npon  perforated 

sht-ives.  and  submitting  It  to  the  action  of  chlorine, 

evoived  by  the  action  of  hydrt>chIoric  acid  upon  the 

black  oxide  of  manganese.    Refer  to  correspondents* 

apsweri  on  the  subject  in  a  reoent  volume. 

SfAJiirACTURE  OF  OxroKic  (3883.— "M.  P.  C  S.")— 
Oxygen  may  be  prepared  from  maoganate  of  soda  by 
heating  it  to  a  certain  temperature  in  a  retort  which  Is 
connected  with  a  steam  boiler,  and  a  pomp  which  aap- 
pliea  air.  The  retort  containing  tne  manganate  Is 
first  heated,  and  the  tap  from  the  steam  boiler  turned 
on,  when  the  following  ehanjm  takes  place ; —  ' 

(Na,  MnO«),  -I-  (H,0),  =  (SaHO)4  -t-Mn  jO.+"  w. 
The  oxygon  being  liberated,  is  passed  on  to  the  holuer. 
when  tills  part  of  the  operation  is  over,  the  steam  is 
•but  oft,  and  superheated  air  pumped  over  tbe  mix- 
tnre  in  the  retert  for  about  a  qnarter  of  an  boor,  when 
It  is  again  ready  to  undergo  the  first  operation.  ITie 
air  muBt  be  freed  from  carbonic  acid  by  passing  it 
through  cauatic  aoda  solution  before  being  pnmp«l 
over  the  spent  manganate.  The  manganate  may  be 
made  In  large  quantities  by  heating  to  redness  a  mix- 
ture of  black  oxide  of  manganese,  carbonate  aod 
nitrate  of  soda,  the  beat  being  eontinned  for  some 
time.  In  order  tj  decompose  the  sodimn  nitrate  which 
Is  at  first  formed. 

Query  iW«7.— The  [?ni:iBATiOH  op  Sbwaoi!.— See 
"  On  Ihe  Utlliaation  of  Sewage  by  Irrigation  and  Fil- 
tration," by  C.  E.  Austin,  Mem.  Inst.  C.E.;  Beldwia 
Latham's  "Inaagnral  Address,"  pubNahed  by  Boon 
and  Baron  Lleblg's  letter  ou  tbe  utilisation  of  the 
metropolitan  sewane,  published  by  Alloott  There  is 
plenty  of  Information  on  tbe  sabjeet  to  be  tonnd 
scattered  through  tbe  Sngmeer,  BtuUing  Ntm.  and 
Oarimtr't  ChniueU. 

Water   ahai^ysis.— <"  Aqna"  38M).— If  "Aqua" 
is  not  accustomed  to  make  analyses  of  different  arti- 
cles,  and   water   more   particularly,   he  should   use 
Nicholson's  process,  which  Is  admiraUy  described  iti 
the  Oivrterfy  J<mr*ml  of  Ike  Ckamcal  Sontly  for  Decem- 
ber, lefi.    The  apparatnsrequlfcd  would  baSbarettea. 
SO  cbc.,  divided  into  MO  parts,  wtth  an  Brdmann? 
float.     The  bnrettes  must  be  prorided  with  a  glass 
stopcock  in  lieu  of  the  indlarahber  tube,  and  Hobr's 
clip;   several  small  stoppered  flaakg,  to  bold  about 
100  cbc. ;  poreeUim  and  glass  evaporating  basins,  » 
few  beakers,  and  a  litre  measm^ng  daak.    Solutlona 
required  are :— Standard  Ihne  solution  :  Dissolve  0172 
grm.  of  selonHe  in  a  litre  of  water.    Soap  ■olotion  : 
The  aspo  mollis  of  the  Pharmacopmla  Is  to  be  dis- 
solved In  a  mixture  of  equal  volumes  of  distilled  water 
and  .-nethylatod  spirit,  to  be  of  sneh  a  strenftb  that  M 
diviaions  ot  tbe  burette  ara  reqoired   to  produce  » 
permanent  lather  with  M  obo.  of  tbe  sundard  lima 
solution.    Barium  nitrate  soIntioB :  O-te  grm.  in  a  liti*. 
of  distilled  water.     Silver  nitrate  solatloo :  85 grms. 
in  a  litre  of  water.    Ammontam  oxalate,  OVA  grm.  in 
a  litre  ol  distilled  water.     Cbameleon  solntlan  :  Dla- 
solve  0169  grm.  of  potassliya  i>erraaQganate  in  a  lttr» 
of  water.    These  are  the  standard  solntious  reqaiivd;. 
but  for  the  analytical  prooeas  1  must  refer  "  Aqua"  to 
Nicholson's  paper,  tho  December  part  of  the  JowrtuU  of 
the  Chemical  Socirty  for  1063,  as  it  wonld  occupy  too 
much  time  and  space  to  give  It  la  detail. 

Volume  of  Ga«  (Query  imn—"  Zeta"  can  ealon- 
late  the  volume  of  gas  thus :— 1118  litres  ef  hydrogen 
weigh  1  gramme;  and  as  the  density  of  nitrous  oxide 
Is  22,  that  is  half  Ihe  molecular  weight,  llie  litres  oT 
that  gas  measured  at  0°C.  and  7flamm.  would  wttgbti- 
grammes.  Now,  as  we  know  that  ih!  grammes  ooespy 
IMS  litrea,  we  can  easily  find  the  vt>luine  occupied  ar 
aoo  grammes  :— 
1116  X  200 

— =  101  ^Si  UtiM  at  CX!.  and  TWmm. 

iZ 
WriouT  OF  Gas  (.1956).— R.  Terset  can,  by  toUow. 
ing  the  method  here  detailed,  iod  the  weight  of  a»v 
volume  of  gas.     First,  methyl  gas  ia  known  by  the 

formula  j^jj>  therefore,  tbe  density  would  be  15. 
Now,  a  litre  of  hydrogen  at  G°C.  and  76Qmm.  weigba 
01/896  grm. ;  consequently,  a  litre  of  methyl  would 
weigh  1  '344  grms.  nt  the  same  temperature  and  piee- 
aure.  But  tbe  temperature  ia  20°C.,  whUst  tbe  prMsure 
remains  unaltered.  A  Utre  at  0«C  woidd  become 
10733at20°C.bytheequationl-)-  atorl  +(0imt»6x»}. 
We  can  now  easily  get  tbe  weight  of  1  litre,  (or  we 
have  found  that  1.073S  litres  of  mettiyl  at  tU°C.  weigh 
1344  grammes;  what  wiU  a  Utre  weigh ?    By  Oie 

equation: '■ —  =  lass  gnaa.,  or  tha  weight  of  m. 

1'07<I3 
litre  of  metliyl  gas  StfC.  and  760mm.    As  regards  tbe 
second  part  of  tbe  question,  bow  to  prepare  acelto 
acid  from  the  substauoea  mentioned,  he  may  prepax« 
it  thus :— First  Flack  the  lime  with  water,  and  boll  U- 
with  sodium  carbonate  to  form  sodium  hydrate.   Tbin 
must  be  obtained  in  the  solid  state  by  evaporatioa. 
Na/JOj  -I-  Ca<HO),  =  (KaHO)s  -i-  CaCO,.      ' 
The  ethyl  Iodide  Is  then  acted  upon  by  the  cauftic 
soda,  and  tbe  resulting  alcehol  distilled  off  — 

T,.      ,    u  S''?''.+  ''fHO  =  <^i"«0  +  Nat 

The  alcohol  la  then  heated  with  aulphurio  acid  aad 

potaaalum  chromate,  when  aldehyde  ia  formed:— 

..    .V,       ft"**^  +  O  =  C.1«  O  +  H,0 
and    this   aldehyde,  when  fused  with  canstic  soda. 
forms  the  sodium  salt  ol  the  acid,  from  wblch  salt  UsS 
acid  is  liberated  by  sulnhurlc  acid  :— 

r  ;""  «;'''»'^a«='>  +  H^0«  =  (CjUiOj,  -|-  J?b,SOi. 
I  hope  1  have  made  the  process  plain  enough  for  Tti 
Terset,  and  shall  bo  most  happy  to  help  him  on  tbe> 
road  to  knowledge  whenever  be  chooses  to  ask. 

Qeoboe  £.  Da  TIB. 


fS70.        #■ 


FLIGHT.-FIGURE  op  8  WAVE  THEOET  OF" 
WING  MOVliMEKTS. 

?'"'vT^'™'''  y»"  kindly  tneert  the  anolosed  hi  yoor 
valuable  Journal;  It  wUl,  I  think,  loloreat  a  lar«* 
number  ol  your  readers.  Atiator^ 

la  the   proceedings  of    the    Royal  Institotloo    ot 
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,  BriUiD  »r  M«Kh,  1867,  Dr.  J.  Ball  Pettlgrew, 
J  the  <U>tiae<il<l>ed  Carstor  of  the  Museum  of  the 

College  01  SargeooBOt  Edinburgh,  amiouncod 

^TatarlUng  dlMOTery  th»t  all  wlogn— whether  tboae 

'ttm  iniect,  bat,  or  bird— were  twisudopon  tbem- 

•etres  Btructarally,  and  that  tbcy  twisted  and  antwlatrd 

durtoK  ibelr  aotion— that  in  abort  they  formed  mobile 

MtUeea  ortctnot.    In  June  of  the  same  fear  (1887),  Dr. 

TWtlgreW,  taUowlne  tiP   hia   admirable   reacarcbes, 

s^ffA  ftn  elaborate  memoir  *'0n  the  MecbanlBm   of 

glhgfct*  before  the  Llnnean  Society  of  London,*  in 

-wMSk  b«i  eeseloalTely  provea,  by  a  large  nnmber  of 

i1li»iiiiliiiin   and  ezperlmenta,    in  which  he  greatly 

«xMHiw  that  not  only  I*  tlM  wing  a  ecrew  atrueturally 

and  DBTilalo^eBny,  bat  tartber  (bat  It  la  a  reolproea- 

UnAacnw.    Be skowa.  In  fact,  that  the  wIbk.  daring 

In  tWrlBMIinr.  desorlbea  aJ^purco/g/rac*,  ilmllar  la 

•om«  waiiim  to  that  deterlbed  by  an  oar  in  acuUing. 

Tills  Inw  true  of  the  vibrating  wing  of  ttae  ioeeet, 

tMLS.  md  Mrd,  when  the  bodies  of  theae  animals  are 

■r*llIe)>Hf  flzed. 

'Wlm,  nowerer,  the  creatures  are  liberated,  and 
flrlji^  at  a  high  horizontal  speed,  the  figure  of  8,  as 
Il«  poiats  out,  Is  curioualy  enough  converted  into  a 
apoce  ffwct.  from  the  wing  being  carried  forward  by 
tfae  body,  and  from  tte  consequently  never  being  per- 
nMMed  to  ennplete  more  than  a  aingle  curve  of  the  g. 
This  is  an  entirely  new  view  of  the  atructure  and 
fuaictioDS  of  the  wing,  and  one   fraught  with  the 
deepest    possible  iniereat  to  the  aeronautical  world. 
It    promises   to  aolve   everything.    Dr.   Pettlgrewa 
renarkable  diaoovery  has  received  an  nnlooked   for 
confirmation  within  the  last  few  montba  at  the  hands 
oC  Professor  Haiey,  of  the  College  of  France,  Paris. 
Tbis  gentleman,  who  has  acquired  great  celebrity  for 
lata  Improvements  and  dexterity  in  the  use  of  the 
•Dhymograph,  has  sacoeeded  in  eauaing  the  wing  of 
t£e  insect  and  bird  to  regl«ter  their  own  movements, 
«uid  baa  esublisbed  by  aa  aotnal  exwrf«ienf««  eruc^. 
tXM   absolute  eortectness    of  Dr.    Pettferew's   views. 
f  rotesaor  Blarey's  mode  of  registering  displays  mneh 
Ingenaity,   and  )■  briefly  ••  follows;— A  oyllnde* 
xevolvlng  at  a  given  speed  Is  enveloped  by  ■  sheet  of 
thin  paper  smewed  with  lampblack,  and  to  this  the 
tip  ot    the  rapidly-vibrating  wing  of  the  insect  is 
appUed  In  snco  a  maimer  as  to  cause  It  to  brush  out 
iu  track  on  the  blackened  paper,  which   It  readily 
doea    A  similar  resalt  la  obtained  in  the  bird  by  fix- 
ing a  registering  apparatna  to  the  wing,  and  causing 
the  bird  to  Hy  in  a  chamber.    In  this  case  the  register- 
ing apparatus  is  connected  with  the  cylinder  by 
means  of  deUeate  wires,  and  tbe  registering  Is  effected 
by  Beans  of  electricity.    In  both  cases  the  figure  of  8 
and  wave  movements,  originally  described  and  figured 
by  Dr.  Fettigrew,  are  faithfully  reproduced.    It   Is 
dIfllcDU  to  forsee  what  next.    The  way  of  a  ;;liig  in 
the  air  baa  hitherto  been  regarded  as  a  phys,  ^logical 
pozzle  of  great  magnitado  t  and  well  It  might  be,  since 
some  laaeeis  (the  common  fly  for  example)  vibrate 
their  wings  at  tbe  almost  Inconceivable  speed  of  300 
strokes  per  aeeond,  that  is,  18,000  times  in  a  minute  I 


SCI£NC£  FOE  THE  TOCKG. 
8ns,— The  oneonrteons  tone  of  Mr.  O'Cotmor's 
letter,  p.  257,  Ekolish  Uecdavic,  Imperatively  for- 
bids my  taking  any  notice  of  its  contesits.  Nothing 
wonld  Indneeme  to  help  on,  even  ever  so  little,  that 
spirit  of  Inetvllity  between  eoiTespondents  in  the 
KAGLiifl  HscnaiiK^  which  has  done  »o  mnoh  mis- 
chief In  '  times '  now  fortnnatelypaseed,  to  tbe  real,  tbe 
heal  Interests  of  tbejouraal.  Were  (his  obetacle  not 
In  the  way.  It  wouM  beTeaeji  to  show  Mr.  O'Connor 
that  a  better  acqnalBtance  with  "  Selenee  for  the 
Young  "  would  prebnblT  more  than  reeeneile  him  to 
the  divlsloBB  of  the  aubjeet,  and  would  certainly  con- 
vince Mm  that  there  waano  reason  for  bis  letter. 

E.  KsBlfAN,  Clongowta. 


BHieBATIOB.— TO    "COTTON    CL£RK"    AMD 
OTBEK9. 

Sir,— Divert  your  attention  for  a  moment  from 
-Canada  and  tin  other  British  eolonles.  and  direct  your 
thoughts  also  for  a  moment  to  other  States,  whether  as 
regards  Republics,  or  under  other  Governments— for 
example.  South  America.  Not  countries  which  lie 
within  tho  Tropics,  but  In  those  broad,  healthy  cli- 
mates whleh  lie  to  the  sooth  of,  say.  Bio  de  Janeiro. 
From  this  point,  lying  southward,  yon  come  llret  to 
Santo  Paulo,  a  distrlst  where  lately,  I  believe,  there 
lias  been  introduced  a  railway,  through  English  capi- 
tal, and  gas  works,  and  a  r<^on  of  great  beauty  and 
fertility.  Then  you  come  to  Faraoagua  and  San  Fran- 
cisco ;  then  to  Ban  Catberlna  and  Portalsgre,  all  offer- 
ing some  splendid  sites  for  eaigraats,  but  some,  of 
-conrse,  preferable  to  others.  Then  you  cone  to  the 
Baeda  Oriental,  the  Eotre  Rioe  (dlatriotlylBg  between 
tbe  iwo  rivers  Uruguay  and  Parana),  and  lastly  the 
nnaettled  bat  magnlleent  district  ot  Paragoay,  whio  b 
■towi  everything  almost  In  the  world.  All  these 
conctrles  are  altber  Kepablics,  enjoying  tbeir  own  pri- 
vilct.«s,  cr  are  nnder  the  BraxUlan  Qovemmeut.  To 
thr.ie  regions  resort,  avery  year,  hundreds  of  Ger- 
mans, thilfty  and  wise,  who  congregate  together  and 
nuke  their  own  neaoefnl  settlements  there,  become 
farmers,  and  make  their  little  tortonea  The  exact 
■ettlements  where  these  honest  Germans  live  I  do  oot 
precisely  toow;  but  they  hare  this  advantage,  tbm 
Aave  the  aountry  to  themselves,  and  live  in  peace.  I 
abonld  say  to  this  good  and  IndoMrlous  "Cotton 
Clerk."  plaee  yomaclfat  onee  in  oorreqMmdenoe  with 
%D.j  house  you  may  know  at  Liverpool  who  trades 
with  iho  Brasila-he  vrill  give  you  all  information ; 
or,  sebondlr,  with  any  merehant  trading  with  Buenos 
Ayree  or  Monto  Video :  or,  thirdly.  If  you  know  any 
OermoB  at  Liverpool,  Xanebester, or  London,  be  could 
tell  yoa  what  his  coantrymen  are  doing.  Heeoliect, 
when  yonge  to  a  BrIUah  seulemeat,  yon  must  pay  for 
w  fancitd  Mcuritf.  In  the  other  countries  on  the 
Southern  Main  yon  may  get  quantities  of  land  all  but 
given  to  you — that  Is,  in  tome  of  tbe  above  countries. 
Ton  oau  aseertain  for  yonraeU  what  population  there 

*  This  memoir,  which  is  Illustrated  by  nearlr  100 
«ngiDaI  flgurea,  is  pnbllthed  fa  txtnao  tn  the  IMth 
volume  ot  the  Traniaotlona  otthe  Society. 


Is.  I  rather  think  It  la  somewhat  scant,  and  that  every- 
one is  his  own  workman ;  and,  of  course,  iu  a  foreign 
country,  wlasea  there  ore  none  but  Germans,  it  may  be 
somewhat  dull  and  dreary.  But  the  Anglo-Saxon 
blood  abounds  everywhere,  and  facta  yon  can  get  for 
youraelf.  I  believe  the  aafety  and  security  of  those 
lands  are  everything  you  cun  desire.  The  world  la 
growing,  through  the  influence  of  aclenoe  anl  educa- 
tion, somewhat  tired  of  war,  and  all  peoples  and  all 
Isnguagea  are  lindlng  out  that  rlcbea,  well-being,  and 
comfort  are  to  be  found  in  the  pnrsuit  of  tbe  peaceful 
arta  of  manufacture  and  agriculture,  rather  than  in 
the  barbarous  pastime  of  war. 

E.  W.  J. 


COTTOir  SPINiriNG. 

Sin,— Tour  correapoDdwit,  "  Bi  W.  B.,"  psee  230, 
seems  very  much  disposed  to  carry  out  the  old  adage 
-via. ,  to  "pick  a  fellah  up  before  he's  down  " — with 
respect  to  mj  letter  on  draughts.  When  will  ye  have 
wiadiom,  and  hearken  to  the  voice  of  reason,  0  ye  cotton 
lords  I  Surely  ■'  B  W.  R."  must  have  peuutrated  very 
deep  Into  tbe  myaterlea  of  the  flbroua  art  to  find  out 
that  a  lap  will  bag  if  there  is  no  draught  between  feed 
and  lap  rollers.  Let  me  inform  htm^  for  hia  edldca- 
tion,  that  wetaaTeatthapreaenttimeaboatlMcanilng 
engines  at  work,  and  If  he  can  flud  tho  slightest 
draught  in  any  one  of  tbcm,  or  the  least  atgnof  a 
alack  lap.  I  dare  forfeit  the  engine  he  flnds  it  in.  Tbe 
same  may  be  aaid  with  respect  to  the  lap  rollers  of  our 
combing  mROhlnea.  It  may  not  be  out  of  place  hero 
to  rtmark  that  I  flatter  myself  with  havinft  penetrated 
so  far  In  the  art  of  cotton  spinning  to  know  that  if  tbe 
lap  roller*  move  at  the  same  surface  speed  aa  the  feed 
rollers,  it  Is  Impossible  for  the  lap  to  bag.  Tho  following 
is  tbe  draught  ( I )  of  our  enginea  between  lap  and  leed 
rollers  t—Dlam.  feed  rollers,  IJto. ;  lap  rollers,  61n.; 
a  14  wheel  on  end  of  feed  rolirr  drives  a  48  on  end 
of  lap  roller.  Tho  result  of  the  abore^  when  well 
recktined.will  amount  to  about  as  much  as  "  B.  W.  B.'s  " 
penetration  does.  I  want  to  know  what  use  a  dnuehl 
wouM  be  it  the  lap  is  deHvered  Just  a*  the  feed  rolfen 
take  It  7  Bow  can  it  b»f  1  Yon  Just  may  as  well  say 
that  the  break  van  at  the  rear  end  of  a  tnln  vrill  get 
into  tbe  stadon  before  the  engine  that  Is  pulling  it. 
"  B.  W.  R"  also  refers  me  to  a  letter  of  E.  Slater,  en 
the  some  page  as  my  own,  to  convince  me  that  there 
Is  a  draught.  Certainly  £.  Slater  may  have  a  draught 
In  hit  enginea;  but  it  E.  Slater  boa  a  failing  (which  it 
certainly  la),  It  does  not  fellow  tbat  It  must  be  orammed 
into  every  person's  noddle,  whether  they  agree  vritb  It 
or  sot  By  -  the-bye,  if  all  B.  Slatar^  oontrllmtiona  are 
to  be  Judged  from  We  distribution  of  "Faotory  Lad's" 
draughts,  and  bis  "  penny  wise  and  pound  foolish " 
Ideas  about  draw-boxes :  If  we  are  to  Inler  that  these 
are  "the  truth,  and  nothing  but  the  truth,"  then  I 
must  say  that  "B.  W.  B's^'  "  nenetratiea "  has  not 
been  of  much  nse  to  himself,  or  be  woald  never  have 
referred  me  to  K.  Slater  to  be  convinced  of  my  error  (?). 
"B.  W.  B."  also  loses  his  eztraordtnary  "penetra- 
ting "  powers  wben  be  statea  Uiat  the  draw-box  of  a 
earaing- engine  is  between  the  doAr  and  delivery 
rollers.  He  must  mean  between  the  dolter  and  ootfeir 
rollers,  as  the  draw-box  and  tbe  delivery  rollera  are 
the  same  thing-at  leant  they  are  so  called  in  this 
qioarter  of  the  globe  What  I  said  then  I  say  now, 
that  there  is  not  any  draught  betvreen  doffcr  ana  dall 
very  rollerii — i.  t,  tbe  draw-box. 

The  Habmohiods  Cotton  Sphixeb. 

[Some  ot  eur  cotton  correspondents  are  somewhat 
inclined  to  "cbafl"  each  other.  This  Is  no  doubt  amusing 
to  them,  but  they  should  remember  it  occupies  valu- 
able spaee  which  might  be  better  appropriated.  Tbey 
and  all  others  wouM  oUte  by  telling  ua  what  they 
have  to  say  in  the  fewvRt  mmber  of  worda,  ao  that 
we  may  be  enabled  to  give  the  lOfsestamoiutot  Infor- 
mation for  the  largest  number  of  teaiara.- £d,  £.  M.j 


Sib,— CoNTaiTAiMWi  r<vt  'FntiNo  the  STnsiiaTH 
or  Tarmb,  Ac— I  alialf  be  very  much  obliged  If 
any  of  the  Cotton  SpinntiM;  Company  will  give 
me  some  information  aiJout  tM  above.  The  reason 
of  me  troubling  you  Is  tbisr  1  have  an  Idea  of 
making  a  simple  maclifne  ^  which  you  can  tell 
the  strength  of  yams  in  lbs.  aed  oz.  without  the 
aid  of  springs,  or  any  complicated  mechaniam 
at  all  about  it.  What  I  require  la  this— a  brief 
explanation  (accompanied  by  dlagrama  if  found 
needful)  of  the  moat  oorapli'te  md  simple  contrivances 
now  In  use,  that  will  give  tbe  slreiigth  of  yarns  from 
Sioo  aingle,  down  to  40^  13  fold  beald  yarn.  If  I  find 
tbat  there  are  more  simple  and  correct  onea  than 
mine  (which  1  am  not  so  soil  confident  as  to  doubt  at 
all),  then  of  course  I  shall  not  go  on  with  mine  ;  but 
If  I  see  that  mine  will  have  any  advantage  over  tbe 
others  In  use,  then  1  shall  get  one  finished,  and  trouble 
you  to  give  a  description  ot  it  with  a  sketch,  so  tbat  I 
can  submitit  to  tbe  penetration  of  your  now  numerous 
body  of  cotton  spinning  subscribers.  I  shall  be  glad 
wben  anybody  replies  to  the  above,  If  they  will  give 
tbe  names  of  the  makers,  and  where  I  can  obtain  one. 
I  beg  to  return  my  thanks  to  Joaeph  B.  Oroaaley  (p. 
2M)  for  his  recipe  for  size  for  cop  bottams,  which  1 
Had  to  act  very  well,  especially  with  a  bit  of  flah 
glue  added  to  It.  Ue  is  right  in  saving  that  the  dif- 
ference m  the  make  of  frames  will  make  the  results 
of  experiments  very  considerably,  but  I  cannot  under- 
stand (except  from  that  cause)  how  ho  can  run  his 
frames  faster  vrlth  the  bobbins  leading  than  with  tbe 
flyers  leading.  Of  course  there  Is  not  much  difference 
when  the  bobbina  are  full,  and  they  are  leading,  and 
yon  are  making  about  a  12  bank  roving,  but  wben  the 
frames  are  juat  starting  a  fresh  set,  and  the  bobbins 
are  empty,  and  yon  are  making  say  \  hank  elubbing, 
then  Is  the  time  tbe  poor  tubes  "  g<?t  It  hot."  I  have 
not  very  much  spare  time  at  pn-aent  (and  probably 
yon  have  not  much  apore  room)  or  I  would  go  Into 
this  much-neglected  subject  more  fully.  Early  Infor- 
mation on  tl>e  yam  testing  subject  will  greatly  obUge. 

Tbe  Habmohioub  Cotton  Spihhxb. 


Sib,— DRADonT  or  Dbawiko  Fbahe.— On  page 
130  "  Factory  Lad  "  asks :  "  Sappose  a  drawing  frame 
to  have  4  lines  of  roUMs,  vrlth  a  total  draught  ot  7, 


what  draught  ought  there  to  be  between  the  1st  and 
2ad,  2nd  and  3rd,  and  3rd  and  4th  rollers  ?  " 

On  page  183  £.  Slater,  Burnley,  replica  thus :  "  Let 
'  Factory  Lad,'  page  136,  divide  his  7  by  3,  and  make 
the  draughts  of  each  lino  of  rollera  In  the  drawing 
boxea  equal,  as  21  -t-  24  -H  2^  =  7,  or  ;Ji  +  21  -(■  2J  =  7.'^ 

On  page  231  mt.  Slater  oorrects  hhaMlf  iu  the  fol- 
lowing words :  "  Hy  meataing  wa«(frM>  front  to  back), 
between  front  and  2nd  roller,  Zi ;  baiween  Sad  and 
3rd,  1 09;  between  .3rd  and  4tli,  11)7.  Or,  raversing 
their  order,  1117  x  1«9  x  2  6  =  rOSSW,  or  moAAing 
as  near  tbls  order  as  he  should  find  coarvenlcnt.  1  was 
once  rarely  puzzled  by  a  similar  answer,  given  to  me 
by  a  very  intelligent  old  man;  however,  I  learnt  some- 
thing from  it,  and  It  you  think  you  will  do  tbe  same." 

Now.  I  submit  that  if  Mr,  Slater  will  Mini:,  he  must 
think  that  it  would  tend  more  to  the  Imprnrement  ot 
our  contributors  If  he  would  kindly  write  what  he 
mians  at  once ;  for  1  dan  be  bound  be  ia  the  only  per- 
aon  who  reads  hia  two  replies  who  will  find  the  least 
possible  resemblance  between  them.  lie  says  his 
object  in  writing  is  to  set  us  tbiuking.  It  certainly 
win ;  but  It  leads  me  to  think  he  ought  te  be  a  little 
mora  consistent,  "  especially  when,  as  in  this  case,  the 
subject  is  a  very  imperlonli  one." 

Hdtcal  lairaovEiiEAT, 


Sir,— Edward  Habergham,  p.  204,  says  he  Is  wiahfol 
to  understand  the  backing  off  motion,  and  tbe  opera- 
tion of  the  cam  shaft.  The  term  "  backing  off  "  Is 
applied  to  tbe  reversed  motion  of  mule  spindles  at  tbe 
flnUb  of  a  "  spinning  stretch,"  by  which  too  coll  of  yam 
that  the  spinning  action  has  thrown  upon  tbe  bare 
portloa  of  them  Is  unwound  down  to  the  point  of  the 
cop,  so  that  tbe  action  of  winding  may  commence  on 
the  body  of  the  cop.  Now,  observe,  tlils  backing  off 
action  must  take  place  at  tho  same  time,  and  corre- 
spond In  its  speed  to  the  downward  motion  of  the 
faller;  for  If  the  spindles  buck  off  quicker  than  tbe 
faller  goes  down,  the  yam  will  bo  thrown  off  Into 
"  snarles;"  or,  if  slower,  It  will  beovor(itretched,and  the 
bottom  colls  pushed  down  in  a  slovenly  manner  to  tbe 
oop  shoulder.  And,  moreover,  as  tbe  cop  la  continually 
increasing  In  length,  the  backing  off  must  be  dUnl- 
nlshed  In  the  same  proportion.  From  this,  then,  it  is 
clear  that  the  two  distinct  operations,  tlie  locking  ot 
the  faller  and  the  backing  off  of  the  yam,  must  by 
some  means  be  made  to  depend  apOn  each  other. 
Tbls  has  been  ingeniously  accompUahed  by  many  dif- 
ferent arrangements  ot  levers  ana  cams,  &o. ;  so  I  will 
now  try  to  explain  tbeir  action  and  principle.  See  the 
sketch,  which,  I  may  observe,  is  not  intended  to  be  a 
correct  representation  ot  any  working  mule,  but  to 
illustrate  the  actions,  and  help  to  convey  some  idea  ot 
the  cam  shaft  and  baoklngolTmatlon.  1  is  the  backing 
off  disc  or  cup,  to  which  a  retarded  motion  is  given 
from  the  pulley  3  by  the  wheels  4,  5,  (I,  7,  and  8,  and 
this  in  an  opposite  direction  to  that  of  the  pulley  2 
and  rim.  'The  pulley  3  is  loose  upon  the  rim  shaft, 
and  connected  to  the  wheel  4  by  a  loug  boss.  10  Is  tbe 
ordinary  loose  pulley.  Fast  upon  thu  rim  abaft  is  the 
friction  cone  II.  The  aurfnco  of  this  corresponds  to 
tbe  Inside  of  the  cup  1.  Let  ui  now  suppose  that  a 
stretch  has  been  spun,  and  that  there  la  some  kind  ot 
a  bracket  fixed  to  the  carriage,  which  comes  In  contact 
with  the  long  lever,  and  causes  it  to  fall  a  certain  dis- 
tance at  the  ilont  fmd.  'iliis  action  of  tbe  lover  will 
cause  a  corresponding  rise  of  the  connecting  rod  a, 
which  in  its  turn  will  lift  up  an  escape  lever,  b,  tbat 
has  been  holding  against  one  of  the  pallets,  c,  on  the 
end  of  the  cam  shaft,  A.  As  soon  as  this  takes  place, 
tho  cam  shaft  having  power  given  to  it  either  by  a 
friction  bowl,  a  strap,  or  other  means,  turns  round 
until  another  ot  the  pallets  comes  la  contact  with 
the  escape  lever.  But  suppose  this  fitat  movement  of 
It  ba»,  oy  means  ot  cams  that  ore  attached  to  it. 
caused  tbe  strap  to  be  thrown  on  to  the  pulley  3,  and 
the  disc  I  to  be  pressed  against  the  cone  11  by  the  lover 
2^,  It  Is  evident  that  the  disc  will  not  only  act  as  a  brake 
to  the  rim  shaft  and  spindles,  but  when  It  has  stopped 
their  motion  in  one  direction  It  will  then  turn  them  In 
Its  own,  or  reverse  their  Srat  direction,  and  that  this 
action  will  go  on  as  long  as  the  cam  D  presses  the 
disc  against  the  oone,  or  so  long  as  tbe  cam  shaft 
keeps  this  condition.  However,  as  soon  as  tho  rim 
begins  to  move  in  a  backward  direction,  tte  catch  x 
comt'S  In  contact  with  tho  teeth  of  the  ratchet  wheel 
y,  which  is  fixed  upon  the  same  shaft  as  the  pulley  12, 
or  spindle  shaft.  The  ratchet  then  oauaea  the  ring  i 
to  turn  round  along  with  tho  abaft  and  spindles  ;  and 
as  the  chain  13  la  attached  to  thia  ring,  the  motion  Is 
commnnlcated  by  this  means  to  the  "faller  sector  "  14, 
which  is  pulled  down  at  a  apeed  correapondlng  to  that 
at  which  the  yam  is  being  unwound,  until  toe  latch 
15  falls  at  the  end  of  the  sector,  and  locks  the  faller. 
I°he  falling  of  tho  latch  U  allows  the  lever  IB  to  fall 
also,  and  this,  through  tho  rod  17,  allows  the  long 
lever  to  fall  another  olstaiice,  whleh  In  Its  turn  again 
liberates  the  cam  abaft  from  the  contact  of  escape 
lever  and  pallet.  Tbe  cam  shaft  now  turns  a  distance 
further,  and  throws  back  tho  disc  to  Its  loose  position 
upon  rim  shaft,  and.  at  the  snrao  time,  by  other  cams 
and  levers,  throws  tho  putting  up  wheels  Into  gear, 
and  the  carriage  rana  up  until  the  long  lever  la  prt'saed 
down  ngain  at  the  back  end,  and  the  cam  again  Is 
allowed  to  complete  its  revolution,  throwing  spindles, 
rollers,  and  carriage  into  gear  oil  at  once  for  another 
stretch. 

1  may  observe  that  tbe  first  motion  of  tbe  cam  shaft 
at  the  finish  of  tho  out  stretch  of  tho  carriage  is  often 
made  to  throw  the  rollen  and  carriage  out  of  gear, 
whilst  the  strap  is  still  allowed  to  drive  on  the  rim 
pulley  for  tbe  purpose  of  putting  extra  twist  Iu  the 
varn.  Wben  this  la  the  caitu,  the  cam  abaft  will  be 
held  stationary  by  some  such  arrangemBut  aa  a  worm 
and  bell  wheel  would  give.  It  Is  well  to  observe  also, 
tbat  tbe  leaa  tho  copa  are,  tbe  hlghur  la  the  builder, 
which  causea  the  latch  IS  to  bo  thrown  farther  back  on 
the  surface  of  tbe  sector  14  ;  and  the  farther  back  this 
Is  thrown,  tbe  lun^r  will  tho  spindles  back  off  before 
the  cam  shaft  Is  liberated  by  the  fulling  of  tho  latch. 
The  arrangement  of  wheels,  cams,  levern,  Ac,  tbat 
have  beei!  contrived  to  produce  these  various  condi- 
tions and  motions  to  such  a  degree  of  perfection  aavre 
now  find  them,  haa  required  a  great  amount  of  inge- 
nuity; and  to  understand  their  working  thoroughly 
will  be  well  worth  the  trouble  Edward  Habergham 
may  devote  to  the  purpose.    In  tact,  the  self-acting 
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mule  lA  a  wonder  lu  tE^trlf,  und  ft  credit  to  Ed;;Up1i 
iDgcDDily.  ]  hrnve  perhnpi)  B^.ild  tauu^^h  now  lu  y\\\ 
hliii  im  ttjQ  proper  trart  wheb  tm  watcbee  the  tmuIu  in 
opt*ira(ion  ;  if  nf>l,  I  nbBll  be  plad  lo  render  lurtTier 
belp.  ]  bef^  to  thAuk  lilin  fur  lifa  kind  wurdA  ^  Htid  if 
I  hiive  bcPD  of  aervSco  to  him,  J  am  by  Chut  furt  rtpald 
for  my  troublrn 

I  Bte  In  tbii  week's  MccnAsic  thxt  my  Bw^iwpi*  lo 
"  Fartgry  I. ltd  "  hafl  brnuii^bt  il  "mrt'lniid  nl  brtcfcs  " 
on  tbe  topof  me^"'  1  bejtlu  tiurtormy  tjriiU'  iliHnkliilnesw 
for  Ihat  aumi^  Intlrfly,''*  However,  I  bud  ti>!  Idea 
wbalcver  tbnl  he  would  receivti  ^^o  mnny  (iii^wtTu  In 
rv[Ui"u  ;  but  I  hftvo  &n  fdpa.  tbat  iein*^  miHrbli-f  iiilifbt 
bii  iloueby  him  Drolb«rRii<Ml[ii|frniit  JuiufHck-Dt  Inlor- 
tnnLtoi],  Hbd  wfi*  quUd  wllliDk^  HTsd  prrijarrd  to  pive 
hoLh  further  cxi^lmuatliori  ntid  "reuHUiin  '  f[>r  what  I 
bave  said.  LtKjlt  at  tJif  €ircum*tftnce  of  C  liJiliriBhnw, 
of  <ii4^merf&lt  Ijavlni^  btni^im  to  alter  Home  jiLck- 1 rnineB 
— roTlufl-  or  i^lubblnc  fraraee— befor**  he  hfld  looked 
proiHirly  throwjh  tbe  Job.  and  thU,  too,  from  nn  \tlfn 
thnt  be  bad  ji;athere^l  from  a  commuulcatlou  tiy 
*■  B.  li.  W./'  wMrh  f  am  pohttivo  that  ;^i'DtU'imiin 
nevfir  luK'mled  to  convey  ;  and  1  tbluk  your  rourlu- 
»bttin  will  be  Mke  my  own,  ihat  no  one  ouprht  to  act 
upon  the  Information  contained  lu  a  »bort,  Uola.ie(l 
iitiBWcr  from  any  one.  An  Unporiant  iiia''hjni'  Mke  a 
drawlnir  lyon,  one  BlE^flfi  b&d  ndl^r  In  wblrli  will  Kpoil 
tbe  work  of  1Cn:>i  mule  or  tbroKtlv  gpLkdlrs.  should  not 
be  aLtfjrcsd  wftbout  a  thorough  knowled<>e  i*t  \\\*' 
*' why  ""  autl  ''wherefore.  "  It  Iti^nlduf  ArkwH^bi,  the 
Inventor  of  tbe  IrAine,  that  wbi-o  anytbjiif^  wait' wroni^' 
with  tile  yArsH  he  told  hie  men  to  aee  to  tti^  drawln;^^ 
boxer  ''  The  fmit,"  he  would  pny,  "  h  aure  to  be 
Ihere/^  I  do  uot  nmy  oo  myn^lf ;  hut  thiM  vbowed  That 
be  fully  under i«to<id  the  Importance  of  thern-  An  I 
Htated  Id  my  laal,  an  an^wet'  alinitljLr  in  thn  one  I  f^are 
blm  caaaed  me  to  ihuil,\  and  mntft'  me  learn,  1  Hiked 
HO  old  manutT'er  how  be  would  diBtributei  n  iouii 
drau^b^  of  fllx  It;  foar  linen  of  drftwluLj;  rulLfre,  UU 
HOAwer  wan,  "  Have  a  luiC  draci^ht  of  two,  aod  jidd  the 
other  four  by  the  l^rat  und  the  lu  termed  l^te  nnen/' 
llowererT  1  will  relurn  to  therie  Hami?  drawing  boxea 
a^alo,  and  I  tbink  1  pluall  be  able  to  1111  a  few  nf  ihe 
brick  A  on  to  nouie  otht-r  ol  iht  annwerd  that  have  eo 
far  bffen  K'lven  to  "  Furtflry  Lad."  But  aa  my  ohjeci 
wouEd  not  be  aer^cd  by  "baofflnic  ihtni  atmut,"  I  will 
try  not  to  ^et  in  a  temper,  und  "  duf t  "  both  inyMlf 
and  ihon?  who  differ  frum  nie^  like  aodieof  Ihe  uiillerH 
have  done. 

I  should  like  to  cati  the  attention  of  "Mutual 
Improvemenl"  lo  theai:  two  extracts  from  hi**  leiiers  : 
— '"  i  (juite  af?reG  wllb  '  IJ.  W.  IE.'  tbe  rule  J  ciuoitddoen 
not  give  the  drauijbt  aufflclently  accurate  Tbedr?iuf:bi 
flhould  he  the  dlfterente  between  the  Murfare  apt^ed-i  of 
the  first  or  feed  rtplleraiind  the  la^t  or  deliver)"  roUerB." 
"Harmonious  Cotton  ^Splnber"^  neems  to  undcrptnnd 
bla  busirteiift.  )io  1*  perlectly  rlfjlit :  "  Liit  the  xdlers 
take  up  properly,  and  tbi-rp  will  not  t>t>  any  [nnterlal 
draught  between  doff'^r  and  rullera."  Did  be  ur^ark 
U  tbe  rule  ijuoted  waa  "  Hirictly  correct  / '"  And  bow. 
wbeu  he  haj»  got  auvMera  to  wbnt  waH.  aci  I  a;  onre 
BUppoied.au  ambi^fuouj*  question^  be  niakt-id  it  nfif<tiir 
that  bfilh  «lde»  are  perfi-ctly  ri^'ht,  tboujirh  oue  ^hvf 
"  yes  "  and  the  other  "  no."  I  have  no  doubt  whatever 
but  that  "  U.  W.  H.''  and  "  \l.  i.'.  S."  are  both  of  tpue 
mlad  About  the  aubji.ct  nf  a  draui^ht  tieiweeu  Up 
roller  and  le*d  taWtr^-^liir.  itjiy  fJuif  run  h-  -tt^iM  t.j  ttt>  a. if i 
the  bettv.r,  Ju6t  onoui^fb  tu  keep  the  t-beet  of  cotton 
atnuj^bt,  la  Kll-Kutficient.  How  would  ■'  Mutual  hn- 
nrovemtnt  "  manage  to  }zet  the  t'ospamer-llki-  wi-b 
from  the  d»1Ter  to  the  calemlera  ^vlthuut  some  ^HtjliT 
l^ainlnf  motion  of  the  latter,  whfo  even  a  brcftth  (►f 
wind  will  Btretcb  It  out  and  make  It  Mack  ^  [  will 
£lvc  my  reattOi]4»  for  condrnmlui^  draw- boxes  --hortly, 
bnt  I  mny  htrrc  say  that  tbou^^h  "snrac  of  our  mont 
BUCfe^iiful  iiplancrB  work  them."  U  d^jets  not  at  all  fol- 
low that  their  Ducce^E^  In  due  to  the  draw-bijxeu  ;  \j<ni- 
»lbly  U  may  be  in  spite  ot  them.  Wkh  reppect  m  iIh- 
queflMou  rai^id  about  bobbma  or  fliow  leadiiije^,  I  am  u\ 
favour  of  the  bubblnn  li-ndiaji:,  becaijwe  U  miiLkcK  u 
tnore  equally  predtted  bobbin  with  lesti  wnstv  And, 
bearlnminrl.  tbe  wawte  that  dlL^H  of!  the  hroken  end. 
when  the  Oy  leads,  h  not  only  waste,  but  very  mlaqbie- 
Toua  *aate,  nn  it  ifels  entanffled  with  the  nlher  end* 
that  are  runului;  upou  tbe  bobhlufi.  and  cauH>h  thkk, 
alovenly  places  In  tbe  yarn,  that  ate  RperU*rt— if  I 
may  II M  the  word— eyeMi>re  wbeti  the  printed  tloth  i^ 
examlusd,  '■  U.  a  S"  saysi,  pa^e  S.i-l.  ■■  Ltt  ax,y  one 
try  to  atari  a  frame  with  the  bobbin*  lendinij  and  (be 
aplMdh-*  running  tKX)  p*'r  mlnitie,"  >Iy  anrtwer  in.  tbjn 
oura  run*  with  no  IncoLVenlenee,  at  about  1'-'^',  <^r 
between  that  and  l.'Wi  pi-r  lulimrc,  maklDfir  ftboui  i' 
?.  ir  ^'i""^*  rovluK.  Hut.  by  the  way^  what  will 
"  If.  C  S."  think  when  I  w]\  him,  nr*  f  do  now.  t^nai  hi' 
must  by  aomc  meiinn  or  other  put  his  eart  before  blf- 
£i«r>e  if  be  Inteadx  St  to  go  ' 

K.  Si^ifn^  Burnley- 


HEATIN4J  (MtUKN*  HOUSES. 

Sir,— There  havu  been  itiauy  Idean  and  plans  dirt- 
cui^xed  In  your  ridumn^i  for  the  heating'  ul  mrreeiibouiUi^N, 
but  ui't  uue,  '*s  far  n»  I  *eeH  »-tdtsible  fur  a  window  eon- 
Hervjitory.      Now,    1.  In  rnnuncm  with  niriuy    otlierfl, 
have  erected  one  of  ihe^e  miniature  AfTaire  H^'Pt1in<tt  tbt.^ 
wlodii'W  ol   my  eitttn^-ri^win.  and   there,  durlUL'    the 
whnle  of  lai^t  summer  and  autumn,  even  up  to  (.iiirlst- 
maa  Day^  my  U'cranUiiiiri  and  Tus^biaa  ;;rew  and  Llo»- 
1  jsomed  in  ubuudance;    buEr  the  llrat  Hhatp  froM  run- 
I  vertetl   my  httle  fairy  ticrne   Itito  one  of  woe-beiL;r>ne 
desolation.     Then,  and  not  tiU  thtm,  did  I  ^'t  about 
dlBcoverin^-  fkoeap  c^ieup  ni]il  eiintjte  nieanfl  for  exclu- 
ding^ that  nuercdeM  fellow.  Jnck  KroHt;   aud  having 
Bti]dlc<l  tbf   pa^eA    of   the  KMiLifii    MtCitAMC    (or 
flome  time  pa^t  without  ^etdni:  any   pultnble  hinlii.  1 
I  have  Jnrenr«':a   n    ^Iniphr    apparatui*.   which    I    think 
would  do  whai    f  require,   thouiLrh   I    should    hke  the 
opintoa  ol  ytmr  y^arfniif  readerH  as  lo  the  teafllblllly  of 
>  the  plnn  before  i:olnj;  to  tUe expense  and  trouble  ot 
I  niakioi;,      I    therefore    heir    to    enrtose  you    a  roui,'h 
'  sketch,  and  phonid  U' ;r|]i[i  ifynu  think  It  of  r<ufh{.'ient 
I  fteneral  intorefit  to  cmrravfr.     The   apparatus    1    will 
dt^eriibe    thuH  : — A    rather    lirj^^e    L'laieil   earthenware 
!  pipe  i-f>,  with  a  c4>IIbi.  in  niiMpeudeil  from  tbe  lloor  of 
the  con^erviLiory  <_ .  in  whjeh  a  Liole  la  cut  the  name  M|2e 
sj"  the  LfiHide  mewuft'  of  enllar  of  plif.      Wltnln  thla 
(.lipe  i*  a  MK^nnd  li.iif  al>oai  ball  the  lenjfth.  xLiidii.  little 
.  Hmallrr.  nntde  of  Iron,  nay  jdieet  iron,  into  tbe  to|>  <d 
,  whjrh  in  tl^tpd  a  Ud  likL*  a  »J3iUcepan  lid  M^  uii  which 
rvHi'  a  phnllow  iron    pan    eoiitaininif  EiJind   A^    a|M:;^n 
widch  to  a ta lid  potfi  for  i<lriklbk^  culliu^a.     The  heal  ja 
iroiitimi  Adrift  coil  H.  above  which,   renting' ou  thri'e 
itudim  nr  pinx  tlx4*il  in  the  hUvjt,  U  an  Iron  rln|ir  wUh 
iron  or  copper  (;au^e  iHM^tcheJ  over  it,  to  a«  to  lit  the 
Iron  (<Ijh:  or  dram,  andi  nlkovr  tbia  ftttll  H  another  Iron 
rin^  K,  with  copper   wire    airclcbed  acroAS  at  Inter- 


or    manUACrfpti.    which      haa    mently    been       In 
duced   by    Mr.  C.   D.   filnf^er,  of    Tn^niBim-rotirl 
church -street-    The  papen  are  placed  botmecn  Lhe 


n 


flaps^  which  have  little  point*  lo  Inatire  a  hmi  boH, 
and  a  pin  paxi^ed  throu^^  the  iHterlockiuj;  loops  at 
their  edited,  f  f  uecemriary,  tbe  end  of  tbe  pin  may  be 
hliaped  ao  a  book  or  rJo^,  so  that  tlie  cUp^  and  ibo 
papers  held  by  it^  may  be  liunff  up  on  a  nalL  The  c h;> 
in  HO  fimph'  and  fl^  clearly  sbown  in  tb«  etifrraviE^ 
that  it  requires  no  further  di^criptloa. 

J.  C 


vbIp,  po  rh  to  form  a  kind  nf  net  work.  Ipon  thiM  not. 
work  are  placed  very  dinull  piet-ew  of  pumit'C  ^rone  K 
to  thi;  {laptb  111'  [i.boijt  '.!m  ,  or  le^*^-  Tlie  •^m*  then 
atcend"  thrrku;;;h  ihv  uauie  aiui  ^lumico  ittoiie,  ami  it^  til 
on  itiiir  tiarfrtrt:  of  tlm  latter.  whtoL  1  tj<*li{:vi:  ^vuuld  ^;et 
red  hot.  und  fO  bold  the  hciit.  A  pipe  lU^  iuMrrteil 
In  the  iron  drum,  near  to  the  t^>p,  to  curry  oil'  the 
fumev;  aud  this  pq^e  ciiu  bo  rarrk'd  niuhd  the  i^reon- 
hout^f,  ha  that  the  Jieat  it  cuntalned  eouldi  be  UM^^d.  The 
end  of  it  must,  of  I'ourse,  be  carried  oute^ldo  the  hou^te. 
>'  i>i  the  i^as  hupI^ly  ]dpe  foi'  hupportini^''  the  iron  lirum 
withia  the  |.'lA/ed  pipe.  I'ieLef'  uf  iron  could  be  rivot- 
t>iMi  on  to  the  i>idebi,  jind  bi^iLt  out  eo  io<  to  rc^t  on  the 
i'oJiur  nf  the  pipe,  or  the  b^'ttoni  i>f  the  pl|]e  fould  be 
st4>pi;jed  up  liil  Ifut  a  tittle  hole  (or  ilmurrht,  aiid  ntonea 
or  bricks^  phiced  itinhlu.  upi>n  winch  tlie  dcuni  coald 
Htatjd.  To  liiitiL  tlie  ;(a».  Hue  tray  aoF]  Hancepan  lid 
wmihl  hnvti  to  be  lifted  olT.  u  match  put  to  Ibe  pumice 
ti4ine,  und  the'  lid  and  tray  ri^plukX'd,  or,  whrn  not 
^irjkiuj^  cuttini^i.,  the  tmy  b-ouliL  be  put  away  altO|;e- 
ther.  1  think  \ery  hltle  ^us  would  Kiitfipt  to  tcep  np 
^nl&cletil  heELt,  niid  nuy  t^inith  or  tinuiao  enuld  make 
tbe  apprtratus.  J  ixhonld  like  tu  kimw  if  ttii'  pumice 
htoae  would  iJiht  hmjf^  or  if  there  Im  auythiui;  better 
that  coutd  br-  hub?itituted,      ^V'oabI  n,pbcnto«  ht  better  ' 

llORTO^. 

A  CMl'  FOU  tniLUlNG  HAl'KRS 

.  J?iB,— 1  be::  to  wend  a  druwin;;  of  n  f^tniple 
'c<]ntnvaucu    for    holding    blotting   pi^pcr^  or  Jetteta. 


SrECL'LUM  GRINDING. 
Sin,— Fi)r  more  than  two  yean  I  have  read  with 
defp  imeR'jit  our  MeCRAirjc^  e«peclalty  ihtme  let- 
ters on  44pvruium  |[:;n«dJD^,  poTishlnj;,  llj^urlnt^,  *tc., 
anrl  udt:'Hco}K^  CHnitrucdoD  in  general.  J  now  wish  tu 
add  my  mlte  to  ihejirreat  uiu  of  iinformatJ^on  aJn?«dy 
plven-  Wood  after  "ArCturna*'  gmvc  fn.i  truer  (oaf  t^yr 
y:rindin^--  mid  pollshla^  A  I:.Mn.  mdror,  I  oettowor^ 
&  7  "f  livjii  mirror,  sstng^  atilron  tool  prgportjoustely- 
lirjier.  and  H.Lit:0eedc4  Ml  far  at  to  be  aolfl  to  jr^c  louie 
plcui'ink^  vlt-wK  of  UiA  ttttM«,  llki?wis«  of  Japit«r  and 
bis  moons,  with  very  itigbt  ineaiof  htantU;  but 
with  hijjh  powers  niy  tnlrtor  w*4  uieles*.  Yet,  not 
llbln^  the  idea  of  belu};  beaten,  1  dtd  ai(  I  wu  once 
tttnpht  by  a  murtic  misUit-vLt,  "Try, try,  try  again." 
but  1-tiU  withtio  better  succea*.  I  now  abandon^ thli 
pr<He!'w  to  try  that  of  the  ItftT-  Mr  Ooper  Rcy,  I 
according:  I  v  reduced  my  iron  tonl  To  tbe  aiie  nf  niy 
mirror,  aad  ajj^i^n  i«et  to  work»  when  iu  stjepa  Mr.  Tur- 
kltff  with  hJf  valuable  inStmctEocia.  The**,  c^nnbiaed 
with  my  pai't  practical  experience,  helped  me  greatly. 
1  have  now  ^' round  and  polished  two  rairrorB.  thp  lirst 
bc-ini:  bat  a  pHir  specimen.  Nevertheless,  I  sVlferfd 
It  nnd  kept  it  for  uew,  lutendinc  to  jro  over  itazniri 
when  1  had  niade  a  beCler  one.  which  1  bolieve  t  hare 
uow  accompli  A  bed,  I  have  not  ae  yet  tried  it  dd  tbv 
heavenly  bodies,  but  have  tried  it  on  a  pitce  o(  piper 
cut  from  the  KNtiLtaii  Nkchahic.  cnntaii^j?  .la 
trn^ra^iok''  of  ^'ameron'a  steam  punch  and  tir  cr  I'jl 
liuif  of  letter  pre*\  the  smaHest  but  one  to  be  (oonct 
thert^in.  Thl^  pitc^^of  paper  is  pasted  to  t  tree  b>i> 
yardri  distant.  I  have  examined  It  with  tb«  dtOi" 
rent  powers— vl I,,  l(Va,  'iVi,  and  aM,  With  the  two 
flrxt  pxweTfl  I  cnu  read  di^itjuctly  the  oont«ats  of  the 
pai  er  and  f-&!  the  fiae^^t  Une»  m  tbe  ettfTavlBK ;  but 
tUv  lAbit-ujoned  power  is  almost  too  hl^-h  for  want  of 
H;:;ht.  as  my  mfrror  |j<  yot  unailvered;  but  « til  I.  with 
vuhtalned  attention  t  can  read  tt^  In  the  cai»e  nf  (fet 
iwoUr.Ht  p4iwer--<  the  linen  In  the  eTieravlnir.  wUh  li» 
\tkTgCf  and  small  letters,  are  well  aellntd.  cImt  aad 
black,  wlthntut  any  nppeariince  of  mist.  I  invtlB  lb* 
nplnion  of  Mr  Farkisd  and  nur  kind  "F-RA«3-^» 
niy  own  experience  l«i  rsther  iSmiTed  in  tbeve  matter* 
Tbe  eyeptCL^L-P  I  u^^ed  were  otily  double  convex  lease* 
and  no  sun  fihiulu^  during  th«  test. 

Optical  BbiccLAT£V. 


ixr^rcTiox  coil  insulation. 

Sta,- tVrbapA  It  might  be  InterrstLij?  lo  foxs»  of 
our  amateur  td«relrlclaiia  of  tbe  MEctlA^IitC  to  mforru 
them  itf  a  moiio  of  insulation  that  I  have  Lnvt,  *i^<l 
which  I  cinnk  la  very  »uccetie>tnl.  1  thlqk  itU  tquillr 
an  ^ood  as  ^utta  pereba  tissue,  nr  P<huilac  varnlih,  aud 
very  much  chesper.  li  iff  made  In  the  foUowiut;  wjij— 
\li.,  2oi.  renm,  add  401.  raw  lm(>eed  oil.  and  melt  thrur 
in  an  old  "^artlKMiware  (tot.  near  the  hte,  frequrally 
etirrin^'^,  AVben  the  resin  is  thoroUf^hly  dissolved,  tiA') 
2oi,  espjrita  of  turpentine.  It  ih  thca  reaiiy  (while 
wnrtaj,    fur    painting    nu    newspaper,    or  other    tbin 

Eaper,  with  a  camel-hair  bru(.h  {or  an  ordtnjiry  pWDi 
rash  will  doj,  wlittn  ^^one  over  (evenly)  hanjf  npU 
dry,  which  niil  luki'  three  or  four  days,  in  a  ea(A 
place.  When  dry.  cut  into  narrow  shrvdt  the  fill 
widt^  of  the  roLl  or  bobbin  Inside.  Wbeu  I  ^t  tli# 
primary  on.  1  tilled  each  lateral  layer  with  wtria 
pjtrulhn  wax,  **}  a^  to  make  an  even  c^urfac^e.  T  tbea 
wrapped  two  thirkner'!ML>s  t»f  the  above  paper  oa^  bcferv 
tte^lnuin^  ibe  aecondary,  which  I  built  In  thu  follow- 
Iny  manner- viz.,  nue  layer  of  wire,  rubt^od  with 
parafQu,  then  one  (hicknefl»  ot  tbe  alKiTe  paper*  aad 
so  tbruugrhout  tbe  whole  of  tbe  secondary. 

D.  F.  AaUTDir. 


SIMULTANKOUS  EtiUATIONS. 

Slit.- 1   venture  to  hope  I  did  not  In  tbe  l»*t  waj 
hurt  the  feelings  of  my  dear  brgther  cumapoaiteac 
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"C.  H.  W.  B."  I  bee  to  aiiura  bim  thia  wu  not  *t 
«ll  HIT  loieotloa.  Of  ooormi,  it  Mr.  Todhuncer  given 
tlieae  problenu  •nir  u  eserolM  of  the  2nd  degree  two 
•olntione  are  •nfflofent.  I  twUere  ttuttaevenl  aothor 
Kt»o  the  problems  of  the  form  x*  +p*"  +  «  =  o, 
\d  which  tbe  expoaent  of  x  in  the  Brtt  term  Is  double 
Qt  tliat  in  the  Meood,  Hnd  wbleb  ean  be  solved  by  tbe 
<ad  dcfrres  only  to  exerelee  tbe  poplla  In  algebraical 
VravUee.  The  ralaable  Gemaa  Iroatise  of  K.  Hela, 
Inat  iTlniF  before  me.  giTea  alto  a  collection  of  them. 
aercnti  problema  ot  Mr.  E.  H.  bare  been  translated 
teto  En^Isb  In  tbe  "  lUOO  Algebraical  Testa,"  b]r  Ur. 
T.  H.  CMjier,  Londso,  1861. 

BsaiiAKDili. 


RSFIIES  TO  qUE&IES. 


EITILiCrS  TROM  C0BJLESP05DE5CB. 


AN  SNGLISH  MECHANICS'  SOCIEXr  FOR 
tONDON.— "G.  O.  B."  writes:— "How  is  it  that  the 
metnipoUs  la  behind  tbe  provinces  la  the  establish- 
meat  ot  a  raocluuiical  association?  Certainly  there 
moat  be  somber*  ol  suitable  men  In  and  about  London 
to  torn  a  flnt-olaaa  society.  WiU  a  few  farourably- 
diapoMd  gmlieman.  with  adrntiao  aid  mechanical 
ineUaatlan  and  ability,  aend  me  their  names  and  ad- 
iliiiaM^irftTi  n  view  tohaldInK  a  preliminary  meet- 
ing?I  ihonld  lUio  to  Invite,: by  their  noma  de 
plnma,  many  of  yonr  able  correspondents,  bnt  It 
vronid  bo  Invldlon*  to  do  so ;  besides,  nnlsaa  tbe 
deaire  Is  mntaal  and  spontaoeon*.  tbe  affair  would  be 
weak  and  Insipid.  I  ahall  be  happv  to  receive  any 
response  to  thta,  either  throagh  our  HscnARic  or  by 
oostT  addressed  to  O.G.B.,  Kipon  Lodge,  Grove  Park, 
Camberwell." 

VSI'OCIFEDKB.— "late  of  Sl]r"Bay*:— "I  think 
my  brother  rsadera  at«  rather  naid  on  Mr.  H.  W. 
Revelay.  Tbe 30  miles  per  hoar  t  cannot  believe  In. 
bnt  atlll  be  baa  bit  the  right  nail  on  the  bead,  for  a 
slow  motion  of  tbe  1«ks>  and  a  quick  motion  of  the 
wbccis,  are  Just  the  things  required  in  a  veloee.  Vi  e 
have  another  tempting  bait  in  'Leo's'  veloee,  now 
this  has  been  tried,  and  he  states  It  will  mn  at  the 
rate  of  IS  miles  per  honr.  it  this  be  true  (bnt  I  am 
Inclined  to  donbt  It),  ao  crank  velocipede  can  eomo 
up  to  It.  He  would  greatly  oblige  us  by  giving  a 
£learer  descriptioo.  Has  any  ether  reader  seen  this 
jnaebine?  I  have  tried  many  different  kinds  of  veloci- 
pedes, bat  never  one  ot  a  swinging  motion.  It  seems 
to  me  yon  cannot  eet  tbe  power  with  them  yon  can 
with  others.  What  I*  the  width  between  tU«  swinging 
bara  ot  the  back  wbeal  bloyelo  7  I  cannot  see  how  the 
steering  wheel  la  kept  trom  coming  against  them  in 
turning  a  comer." 

CLAIKVOTASCE.— "  Solicitor  "  says :— "  Perhaps 
the  following  case  may  interest  onr  friends  ■  Sigma ' 
and  *  Harmonlona  Blacksmith.'  Some  years  sgo  a  re- 
lative of  mine  arrived  at  home  unexpcotodly  one 
wenlog  trom  Bnenos  AyreS.  the  door  was  opened  to 
him  by  one  ot  his  brotbers,  and  almost  one  of  the 
first  qnestlons asked  by  tbe  absentee  was  'la  vonr 
wife  Imogr  ? '  Tbe  reply  was  In  tbe  negative,  calllag 
forth  tbe  excbtmation,' Ah,  1  feared  as  much,  I  saw 

heron  board  our  dilp  on  tbe  evening  of (1  forget 

tbe  exact  date).     I  may  say  tbe  dai«  waa  tbe  day  of 
tbe  lady's  death.'" 

DISTANCE  OF  THE  SUN,  Ac.—"  Hugo  "  writes  :- 
■■  Allow  me  to  tall  '  Terita* '  that  angles  are  not  pro- 
portional to  their  tangents,  as  be  seena  to  thuik ; 
snd.  therefore.  It  is  not  true  that '  the  mean  distance 
ot  ths  aun  is  to  tbe  mean  distance  of  Veooa  from  the 
earth  as  the  mean  borUontal  parallax  of  Venus  is  to 
tbe  mean  borUontal  parallax  of  the  aun.' " 

"AB  INITIO"  COBBECTED.-'J.Dyar"  says:- 
"  I  am  at  a  loea  to  nnderstaad  '  Ab  Initio.'  He  aaye, 
'Philadelphia,  tor  InsUnce,  has  its  time  6  hours 
earlier  than  Loadon,  It  being  only  7  a.ra.  there  when 
it  Is  noon  here.'  If  the  rotation  ot  the  earth  was 
from  east  to  west  this  would  be  tbe  ease,  but  as  It 
turn*  In  tbe  opposite  direction,  looking  south,  any 
plaeewestof  London,  as  Philadelphia,  mnst  have  It* 
time  later,  or  after  London  time.  Bow  noon  ean  be 
after  7  in  the  momliv  if  tbe  sane  day,  or  bow  tbe 
time  ot'a  place  with  the  snn  on  Ite  meridian  caa  be 
later  than  aaolber  76  Ore.,  or  t  boar*  to  tbe  we*t  of  It, 
I  know  not.  It  the  time  ot  Philadelphia  in  i  boors 
<  srller  than  London  time,  then  tbe  time  at  London  is 
S  boars  earlier  than  tbe  time  at  St.  Petersburg,  and 
ao.  When  Wednesday  ot  the  asm*  week  Is,  in  point 
of  time,  earlier  tban  Tneaday,  then  will  thIa be, but 
not  before." 


HOLTZAPFFEL'9  CUTTEB  BiR.— "C.  W.  A"  asks 
for  a  tkcich  of  sbors,  which  I  (end  copied  ttom  VoL  IL 
I  doni  quite  agree  with  him  about  soft  wood  tumfaig,  at 
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least  I  nsTsr  oooU  drire  too  fast  for  s  eood  result    Fig.  1  it 
a  front  vlsw ;  I1(.  S  pcnpectire  riew ;  Fig.  3  ihoars  elsratioa 
ofa  cutter  fgr  threads  or  high  pitch  ground  awar  to  clear 
nndar  ths  cutting  sd|ie.    Aim  plaa  view  of  a  thin  and  a 
thick  cutter  Ibr  S  diSereat  pitches.    Thia  tool  is  mors  expea- 
aire,  and  not  so  (oed  as  mine. — J.  K.  P. 

[SSSa]- INCRUSTATION  IN  POBOUS  CELLS.— Ths 
qoeriBt  asks  a  meani  for  prercDting  tbe  incmitatioB  of  tbe 
cells  of  his  battery  ;   the   Ibllowmg  snungameBt   may,  I 
belicvs,  suit  him.     I  inaicined  this  Gatterjr  some  weeks  ato, 
and  oas  Is  working  now  since  13  dan  with  the  [(reateat 
ragnlsrity,  serriag  aareral  rloclu,  ana   haring   nearly    no 
incmatatiOB  at  all.     I  pot  in  the  jar  ordinary  water  and  a 
tine  plate,  and  in  the  csll  a  mixture  of  water  and  l-25th 
part  of  sulphuric  acid  and  a  anall  plate  of  copper ;  and  am, 
aa  tn  as  yet,  quite  satisfled  with  ths  results.— D.  N.  Okias, 
Bdiriuni. 

[2558.]— SUN  ni\L— I  waa  much  stmck  Iiy  the  very 
timpte  method  descnhed  by  yonr  correspondent  "  Anon,"  in 
your  imprenionor  Mav  G,  1870,  of  ob'siniag  a  trae  meridian 
fine— viz..  by  the  "  ordiiance  mHpa  "  and  "railway  time,"  and 
began  to  donbt  tlie  old-ratliioned  method,  which  I  have 
always  adapted  when  I  deaircd  to  aacertam  mr  meridian,  ai 
determined  by  equal  altitaJea  on  a  horisontai  plane  by  a  per- 
pendicular atyle  in  the  centre  of  concentric  cirelss,  which 
requires  neither  ordnance  maps,  railway  time,  ttcr  siting  a 
watch  by  a  dial,  inrolvinK  equation  ot  time,  Su.,  but  only  a 
clear,  aunthiny  day.  or  iuier>-aU  nt  ionahine,  at  perioda  of 
equal  altitudes.    This  method  ii  so  simple,  so  often  quoted, 
snd  is  fonod  in  so  Urge  a  nnmber  of  wnrla  T-«*t  1  ^hon^d 
imagine  that  erery  reader  of  the  GnaLiau  Mscuahil  ...... 

be  acqoainted  with  it.  When  onee  a  true  meridian  liss  is 
obtained,  and  permanently  marked,  it  is  rerv  utefal  lor  a 
variety  of  purpoaea.  setting  a  inn  dial  incladed.  I  liave  one 
in  my  Karden  cocaisting  of  a  atretched  wire  about  lOfL  long, 
whiui  it  attached  to  a  tall  stake  truly  upright,  and  which 
psases  to  the  centre  of  the  south  pier  of  my  teleacopc.  When 
the  ahadow  of  the  west  edge  of  the  atske  coincides  with 
the  ahadow  of  the  wire,  both  being  received  upon  a  atone 
povement;  the  aun  transits  the  meridian.  1  And  thia  exceed- 
ingly nserul  for  obtaining  apparent  time  at  noon. — W.  B. 
BiKT.  Cynthia  Villa  Ubservatory,  WMlthamatow. 

[S«7S.]-NAVAL  AKCHITECTURE  —In  anawer  to  aome 
correapondent  who  aaked  a  question  on  thia  subject  about 
two  weeka  ago,  I  am  able  to  state  that  there  are  not,  and 
never  hare  been,  any  evening  claaaea  at  South  Kenaingtun, 
for  tbe  purpose  of  teaching  the  above.  There  is  in  the  £>utk 
Kensington  Museum  the  "  Royal  8chool  of  Naval  Architec- 
ture and  Marine  Engiveering,"  in  which  both  these  subjects 
«sre  taught.  Very  full  information  concerning  it  may  be 
obtsined'by  writinj;  to  the  Secretary,  Science  snd  Art  Depart- 
ment, South  Kensington  tluseum.— K  W.  O. 

[3707.]— TWISTING  POWER  Or  METAL.— Molesworth's 
"  Pocket  Book  "  gives  the  following  table  of  the  "  relative 
powera  of  metals  to  resist  torsion  ";— Wrought  iron,  l-tlO 
cast  da,  '90;  cast  ateel,  1-93.— STiaasicAH. 


to  the  plane  area  or  aection  of  the  moving  aurface — ■  c,  the 
piston  or  valve.  As  to  tha  latter,  the  llrnrs  given  by 
"Q.  Q.  R."  is  the  best,  as  giving  the  least  resistance  to  the 
escape  of  the  steam.— HioVA. 

[SS3S.3-CLEANINO  COINS.- The  best  way  to  clean 
silver  corns  Is  to  Immerse  them  in  spirits  of  ammooia,  which 
will  thofougbly  dean  them  without  injuring  theuL  t'or 
copper  coins  a  wmt  aotntion  of  nitric  acid J.  H.  D. 

n»SS.]-COU>UBINO  TRACING  PAPER.— A  little  ox- 
gaU  mixed  with  the  pigments  will  make  them  How  readily  on 
the  cloth  or  paper,  and  "Tracing  "  shsold  psiat  oa  tbe 
nnder  side  of  his  drawings  so  as  to  show  through  the  cloth.— 
Soucrtox. 

[3843.]— KLT  ROD.— In  reply  to  "Regulsr  Subscriber,' 
the  joints  of  my  rods  ore  all  tongue  and  socket  joinU.  being 
in  my  opinion  the  best.  The  fermie  is  lltlod  opou  the  joint 
far  I  of  it*  length,  let  in  the  thickness  of  the  brass.  The 
socket  IS  bored  with  a  sUght  taper  Srst  frith  a  spoon  bit,  and 
loished  with  a  taper  tonnd  Ble.  The  tongas  is  mode  to  Hi 
tight  {  of  iu  length,  albwing  l  for  slackness,  oecaaianed  by 
wear.  The  fermie  should  not  be  mad*  fast  until  the  boring 
and  fitting  are  satishctorilydoae,  as  it  has  to  be  taken  off  now 
and  then  to  see  if  the  hole  is  straight  and  smooth ;  slways 
keep  it  on,  however,  when  boring  or  itttiag  the  tongue  in, 
else  the  wood  will  split.  Next,  paint  the  {tint  with  white- 
lead,  drive  the  femue  well  bone,  sad  fasten  with  two  braaa 
pins  at  right  angle*  to  each  other,  on*  i  from  the  bsse  of 
brass,  and  one  an  inch  from  tbe  aoms.  The  ssh  I  get  on  ray 
own  praperty— it  i*  better  to  be  cut  from  a  tree,  and  not 
more  then  9'  diameter.  The  outside  is  the  best,  snd  it  most 
be  reedy,  and  free  tnm  gnaris  or  crssa  grains,  and  voiy  wall 
seasoned  before  uaiag.  The  hickory,  or  laneewood,  I  pick  up 
where  I  can,  generally  getting  what  I  waat  in  a  coach  Ikctocy 
or  scantling  yard.    I  stain  my  tods  witk  logwood  and  alum 
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POT  A1^  BBFO  RM.— In  a  Uttlo  tract  called  "  Po. 
tato  Caltara,"  Mr.  F.  W.  Wllkins  points  out  to  us  a 
snetbol'OteeneraUy  ioereasing  our  pouto  yield,  which 
is  wenfay  ot  the  most  careful  trial ;  for.  It  bis  experl- 
raeiit*  are  correct,  he  baa  pnl  n*  in  the  way  of  qnad- 
rupUag  the  -irop  of  thi*  mo*t  useful  vegeuble.  At 
prwnit,  potatoes  are  planted  In  rows,  about  2ft.  apart, 
and  10  or  t%tn.  from  eaeb  other,  tbe  average  prodnoe 
,  ■*  "l"  bu»bel»  to  tbe  acre,  or  6  tons,  worth  (say,  at 
3*.  per  Imebel)  about  138  per  aere.  By  tbe  new  method, 
large  whole  potatoes  are  selected,  and  tbe  eyes,  all  bnt 
one  or  two,  scooped  out  ITtey  are  then  planted  4ln. 
deep  In  row*  ^ft,  or,  If  very  large,  6lt  apart  The 
result  Is,  tbat  each  plant  prodncea  from  hall  a  bushel 
^J""l!l""°*'>  tbepotatoa*  themselves  welghlno:  21bs., 
3lb».  41b«.,  or  even  gibs.  The  yield  of  the  acre  there- 
fore Is  l.iDu  bushels,  loitead  of^a40,  and  the  acre  will 
bring  in  to  tbe  fortunate  owner  JE204  Instead  of  iS3fi. 
ratralwini  e  of  the  proceedings  seems  to  be,  that  we 
dwarf  and  stunt  our  potatoes  by  overcrowding,  like 
we  do  our  children  in  town*,  and  tbat  tbe  proper  mode 
of  ti«atmcnt  Is  to  give  to  each  no'ato  sufflcirnt  room 
to  expand,  rvnrdtng  it,  in  fact,  like  a  young  tree.  The 
plant*,  Indeed,  grow  to  such  a  aixa  that  they  are  obliged 
*Jb*  Mpported  Oy  pea-*tlcks,  to  which  they  must  be 

J  ';*•  bop*  to  poles.  We  moat  strongly  recommend 
a  trui  of  tbienaw  form  ot  potato  culture  to  our  gardcn- 
tng  reader*.  '  * 


[3743.}— TESTING  BOILEB.  — Having  opened  the  flues  so 
that  a  thonugb  inspection  of  the  outside  of  the  boiler  may  be 
easily  made,  run  the  boiler  full  of  water,  and  getan  ordinary 
boiler  maker's  furce-pnuiii.  which  may  generally  be  obtained  on 
hire  from  any  bo'ler  maker  or  dealer  in  machinery.  Having 
connected  the  pump  to  the  boiler  by  means  of  the  feed-pipe 
or  otherwise,  close  all  other  orifices  except  the  one  leading  to 
the  pressure  gauge.  Wben  the  fioger  (if  a  Bonrdoo)  or 
mercury  pointa  to  the  required  pressure,  let  your  man  make  a 
careful  examinatioa  of  the  whole  boiler.  It  were  best  that  a 
boiler-maker  or  snguieer  *honld  perform  thi*  duty,  a*  ha 
would  be  able  to  remedy  any  defect ;  and  if  there  be  no  aign 
of  leakage  you  might  arork  aafely  nader  steam  to  one-fourth 
the  indiesieii  cola  pressure.  Thus,  supposing  the  bailer  so 
found  to  be  in  good  condition,  and  yon  prove  it  to  1201b., 
you  might  work  up  to  SOlb.  under  stesm,  bat  do  not  trust  to 
yonr  own  idea  of  its  state,  aa  there  might  be  some  defect 
which  would  escape  your  attention,  but  catch  the  eye  of  an 
experienced  man  at  once.— T.  8.  Coniaaxa. 

[87tS.]-TUaBlNE  WHEEL.—"  A.  B,"  will  by  this  reply 
sec  the  ntioitat^  of  my  request  to  be  suppUed  with  some 
data.  A  1 -horse  power  turbine  with  a  2uft  head  of  water 
would  require  36  cubic  feet  per  minute.  His  ^u.  pipe  would 
supply  only  0-304  cubic  feet,  tbe  loss  in  friction  with  such  a 
smaJl  feed  being  enormooa  and  quite  uaeleas  lor  any  practical 
purpoae.  Tliere  ia  no  ipecial  line  of  demarcstiau  between 
that  which  ia  a  higher  low  preaaure  turbine.  IshouUcall 
any  turbine  with  a  head  of  water  of  from  7  to  14ft.  low 
pressure.  The  writer  knoats  of  a  very  powerful  tnrhine 
working  with  only  9ia.  of  head,  and  he  lias  erected  several  up 
to  1411.,  and  one  with  a  head  or2M)ft.,  wiia  a  aupply  of  only 
SOO  cubic  feet  per  minute,  which  gave  an  indicated  powcrof 
over  60  h.  p.— Sknkx. 

[8780.}-  AREA  OF  SAFETY  VALVES  AND  PI3T0NS'- 
I  note  a  remark  by  "  Mulual  Improvement,"  p.  360,  as  to 
corrugated  pistons.  Perbapa  he  it  not  aware  that  not  only 
has  tUat  very  thing  been  done,  but  it  ia  patented.  I  onee 
bad  a  hot  argument  with  a  somewhat  eminent  engineer  who 
beheved  in  the  notion,  while  1  contended,  of  ouurae,  tbat 
though  the  surface  was  increased,  snd  with  it  the  pressure, 
still,  as  the  increased  preuure  wsa  nuiin  the  directioa  of  the 
motion,  there  was  no  gsta,  and  the  elective  work  i*  only  due 


which  gives  a  dark  plnm  edoor:  nsrer  stain  with  an  add,  a* 
it  generally  destroys  the  wood,  burning  all  the  juices  of  the 
timber  right  out,  and  rendering  it  what  is  technically  called 
"fhish."  The  lapping  i*  dons  with  atrong  aaddlers'  twist 
silk,  well  waxed,  and  tbe  whoia  varnished  with  ooachBakn*' 
varniib.  Tbe  butt  end  of  rod  may  have  ettber  a  spike 
attached,  or  finiaked  olT  with  a  piece  of  horn  or  braas  ferrule. 
Any  further  information  will  be  givea  eheerfully,  free,  gratis, 
fo^  nothing.    I  send  a  sketch  of  joint— Vivu  SnaAnouH. 

[38S1  ]  -TO  CLEAN  SADDLES.— Wa*h  wiU  yeUow  soao, 
snd  dress  with  the  snall**t  po*sible  qoantity  of  nsatafbot  oU. 
When  the  oil  is  dricdiii,n**b«e*wax  dissolved  ia  turpeatine, 
apply  with  a  bmah,  aad  poliah  wilb  a  aofteloth.- A  Naw 
SusacaiBxa. 

[381t.]- BRASS  INSTRUHENTS-The  headainbroa* 
musical  instruments  ire  made  by  filling  the  straight  tube 
with  lead  or  pitch,  and  after  the  correct  curve  is  obtained  the 
substance  i*  melted  out.- SoLicrroa. 

[S8S6.]-TBICYCLE.— "W.  B."  will  find  4ft.  «itt.  wheeU 
worse  than  useless  for  any  kind  of  velocipede  whatever. 
Vehiciped*  wheels  ehonld  never  exoeed  3ft  for  ordinary  roada. 
Never  forget  small  wheels  and  long  cranks  for  ease.  Tha 
following.  I  think,  wouhl  be  the  best  tricycle  for  two  on  a  long 
Journey ;  although  bad  to  turn  nund,  it  will  easily  turn  out  ot 
the  way.  The  front  wheel  juat  the  same  as  a  bieycie  fnat 
wheel;  the  two  bind  wheels,  of  eourse,  with  a  two-crank 
axle' ;  all  the  craaks  one  sixe  —say  Sin. ;  all  the  eraaks  un- 
nectcd  by  two  asb  treadles.  Bota  mea  would  step  alike ;  the 
treadles  would  have  long  eyes  on  the  front  craaks,  to  allow 
for  a  Uttle  turning  ont  of  the  way.  The  foot  is  not  required 
to  press  flat  on  the  treadles,  but  the  same  as  if  in  a  stirrup, 
so  that  ths  foot  is  slways  in  a  straight  and  easy  position. 
Ths  bind  man  would  require  a  bond  hold  on  each  aide,  so  that 
he  could  press  well  with  his  feet  Hand  levers  would  aot  be 
required.  A  better  velooipede  for  two  on  a  long  journey 
cannot  be  made ;  two  hind  wheel*  2tin.  apart— not  more— 

ARDXXW  JOHIfSOIf. 

[3S64.J-EXTRACT  OF  DANDELION —■■  Sable  "  sends  a 
"  Poor  BIscksmitb  "  what  he  asks  for  tnm  the  Pharmacopmia. 
it  i*  ths  srticis  of  commerce :— Take  of  fresh  dsndeliou  root 
(bruised)  S^lb.,  boiUng  distillsd  water  2  galls. ;  macerate  for 
S4  houra,  then  boil  dosm  to  1  gal..atrain  while  hot,  and 
evapornte  to  a  proper  eousisteacs.— Sablo. 

[5838  ]-WATBRPBOOFINO  CLOTH.- "A  S.  A."  asks 

lor  a  recipe  for  walcrproolug  cloth.      Though  ray  answer  i* 

prohsbly  not  quite  what  he  want*,  yet  it  may  help  others.    1 

i  tried  it  as  an  experiment,  aad  found  it  to  be  a  wsterproof, 

I  though  that  was  not  my  deaiga  in  doing  it    I  wanted  to  fasten 

I  two  thicknesses  of  black  nUeo  together  for  a  photogmphic 

tent,  ao  I  laid  a  sheet  of  thin  gutta  pereho,  procurable  at  any 

!  chemiat's,  between  tbe  two  piece*  of  calico,  and  then  ironed  it 

j  srith  a  fiat-iion  at  hot  aa  I  dare  nae.     The  cohesion  was 

'  petfect ;  it  was  a  waterproof  and  light-proof  too,  aad  vary 

easily  made.— Countit  FAaaon. 

[S86».]-WATBRPBOOFING  CLOTH— lib.  of  sugar  of 
lead,  lib.  of  alam,  pound  aeparately,  and  mix  in  a  basin,  and 
then  pour  Sqts.  nf  boiling  water  on  tha  mixture ;  let  it  stand 
3  hours,  snd  then  bottle  oil  for  use.  Apply  to  the  cloth  with 
s  spon^  or  soft  brush  on  a  table  till  well  saturated,  and  then 
iron  it  over  and  hang  up  to  dry.— (From  th*  KM.) — A  Nxw 
SuBscaisxa. 


g38B2.]— STEAM  AND  WATER.— Th*  two  metiTe  |[«**r* 

.pe*t  n 
it*  fullest  extent  first,  and  what  is  wanted  to  be  goiaed  ia 


of  steam  and  water  can  be  applied  to  tbe  ssrae 

trater  is  the  cheapest  nod*  of  driving,  of  coarse  it  u  used  to 


As 


IW  iiuioak  vukwit  Rdk,  Boia  wuak  ■■   wnw    tv  w«    g»iom  in 

speed  or  power  is  sdded  by  the  eagiae,  a  conpeteat  engineer 
being  alwaya  able  to  tell  whether  ths  wheel  is  driving  the 
engine,  or  tiee  wtna.  In  all  cases  where  *  wheel  and  eagiae 
are  in  connection,  they  ahould  both  be  atarted  at  oae  time, 
tbe  wheel  driviag  and  the  engine  gradaally  brought  up  to 
the  required  ,sp*ed  by  the  engineer  at  tbe  valve.— Vtvia 

SnXAllDOM.* 

[38831— UAmiFACTUBE  OF  OXYGEN.— See  G.  E. 
Davis's  Istter. 

[3868.}— WAIER  ANALYSIS  —See  G.  E.  DavU'a  letter. 

[3891]  —  IRISH  RING  MONEY.  —  I  beg  to  refer 
"  Dankoten  "  to  a  pap>ir  read  before  the  Royal  Academy  by 
Sir  William  Betham,  M.R.rA.,  UUter,  King  of  Arms,  printed 
St  Dublin,  in  1836.  I  would  gire  the  quotattoaa,  but  they  ore 
too  long.  He  sttributes  the  dste  of  them  to  be  several 
eenturiea  before  the  Clirittian  Era.  and  uxd  by  the  Phmui- 
cians  in  barter,  to  whom  he  assigns  the  inrentioa.  He  says , 
"  Cte—x  *  )Ut  us  that  the  Gauls  nu  for  afOMy  gaU  vU  irm 
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[JPWB  10,  1870, 


rtHfli.  ly  urtnl*  uii^ttr  Th*  Uttef  IK**  Jwrllbfll  by  on- 
It  •tion,  but  the  two  former  nt  foanij  in  pMt  abundance  ui 
th  e  aeJdt  »nd  b<«9  in  ercry  putt  of  Ireland.  Tliere  are 
su  nv  varieties  cn»r«ved  illuitntins  thn  P«P«  abme  alliidcd 
to,  but  none  like  the  one  in  the  GsoLtsn  MxcBiHic.  Ferhupa 
the  uaual  JW  or  cap  terminations  may  he  seen  brokea  off.— 
D.  T .  Battt,  9,  Fennell-ntreet,  Manchester. 

rSSSl.]— SLIDE  VALVE.— I  should  not  think  tliat"  Slide 
Valve  "  would  sucocol  with  an  engine  harinj;  a  cylinder  les» 
than  Sin.  stroke,  or  liin  bore.  The  flywlual  would  rraoire  to 
be  ahont  lOin.  diameUr.  I  shall  be  happy  to  give  him  any 
further  particulars.— Ixioir. 

r3S9*.i-IBl'^n  EING  HONEY.— In  Uiwer  to  "  Dan- 
kosen,"  I  bee  to  inform  him  that  it  was  used  by  Uw»juaent 
Celtic  inhabSanU  of  Ireland.  They  ate  usually  in  the  shape 
of  a  crescent,  someHmes  with  and  sometinua  without  pointed 
ends.  The  weights  of  some  are  SStr.,  Idwt.  Ht..  and 
4dwt.  One,  in  the  shape  of  a  Uorse-shoe,  weighed  as  much 
u  IBdwt.  "  Daukosen  "  is  mistakes  in  supposing  that  they 
may  have  formed  Unks  of  gold  chains ;  they  are  always  alone, 
and  complete  in  themselvea.  They  must  have  been  current 
money,  and  not  ornamonti,  ))eonae  they  exhibit  no  signs  of 
attrition  in  places  where  they  could  have  been  worn.  Thry 
are,  I  believe,  always  made  of  the  purest  gold.  Very  lillle  is 
known  of  these  curious  articles,  but  there  is  a  short  paper  on 
them,  with  three  illu»tratiou«,  in  the  yuminuMe  Chrontclt, 
old  series,  vol.  vii.  It  is  by  Edward  Hoate.  Esq.,  of  Cork. 
From  it  I  quote  the  following ;—"  h.  friend  has  suggested  to 
me,  and  I  think  with  great  nrobahility  of  truth,  that  it  is 
possible  that  the  crescentic  form  has  been  given  to  these 
Celtio  rings  with  a  religious  protective  view.  The  worship  of 
the  moon  is  an  idolatry  of  the  most  ancient  dale,  and  the 
ereseent  form  may  have  been  adopted  to  preserve  by  its 
sacred  character,  the  circulating  medium  from  spoliation 
or  debasement,  inlike  manner  as  the  ancient  Greeks  impressed 
the  images  of  their  gods  upon  their  coins,  aa  it  is  believed  by 
many,  in  order  to  vouch  for  their  purity  and  weight,  and  to 
vcnro  them  from  damage.— HnniT  w.  IlKNrnai,  M.N.8.,  SM. 

raSSO.J-THEaMOMETWl.- If  "Ihermometer"willtake 
ai(  instrument  by  the  end  furthest  from  the  bulb,  and  give  it 
n  good  shake  by  swinging  his  arm,  he  will  probably  find  all 
the  mercury  unite.— IxioH. 

[8896.]- PARASITES  ON  CiNAMES.- To  cleanse  the 
bird,  tie  a  piece  of  nnslaked  lime  about  twice  the  size  of  a 
walnut.in  a  piece  of  coarse  calico  exactly  as  a  woman  makes  a 
hlue-hag,  learing  ends  to  it ;  din  it  in  water,  and  put  it  on 
the  bottom  of  the  cage.  As  the  birds  fly  about,  the  fumes 
from  th  e  lime  as  It  slakes  penetratea  between  the  feathers,  and 
cause  the  lice  to  drop  from  the  bird.  Keep  the  bag  in  about 
a  week ;  it  will  not  hnrt  the  birds.  To  clear  the  CMes,  sc, 
make  a  strong  soliUon  of  alum  and  water,  wash  the  whole 
with  it  J  this  will  kill  the  lice  dead  as  stones,  and  is  far  better 
than  lime-washing.  The  breeding-hoxea  can  be  dropped 
inte  a  pail  containing  alum  aohition  for  a  few  minutes,  and 
then  bong  np  wet  «•  they  nre;  it  will  not  hurt  the  birds. 
Special  attention  ahoald  be  peid  to  the  moes,  seed,  and  egg 
pans  aa  it  is  under  these  that  the  insects  breed  in  the 
greatest  number*.  This  praeesa  can  be  repested  as  often  as 
hecrssary,  and  it  is  better  to  have  a  spare  cage  to  put  the 
birds  in  while  cleaning  their  own,  if  they  are  breeding.  By 
paying  attention  to  this  the  birds  can  be  kept  free  from  the 
pest— A  Niw  SuBscnran. 

[38et.]— CANARIES.— The  disease  with  wUcb yon eaatry 
il  aSicted  is  a  troublesome  ene,  and  if  the  cage  is  infested 
vithvermuiitisbestnattattaeit  again.  Those  parte  of  the 
bird  where  the  vermin  are  meet  likely  to  Inrk  should  ftist  be 
•TTiaged  with  water  in  which  a  little  qulckailTer  haa  been 
allowed  to  remain  for  eeoe  hear*,  or  with  a  weak  inlneion  of 
tobacoo.  Some  recommend  Aimigation  with  this  herb,  but 
the  inbaUtion  of  it  by  the  bird,  which  can  baldly  be  pre- 
ve<nted.  must  prove  pr^ndidaL  Frequent  bathing,  neat 
attention  to  cleanlincae  both  a*  regarde  the  cage  and  its 
inmate,  and  a  daily  enpnly  of  fresh  sand,  are  alao  necessary 
to  effect  the  (jeetmant  of  these  tnableeome  visitim.  A  cage 
of  which  tbey  have  once  taken  possession  ia,  however,  never 
entirely  freed  from  them;  and  it  i*  best  to  get  rid  of  it  It 
TOO  cannot  do  this,  wash  it  often,  sprinkle  the  ^ints  and 
erevicee  with  turpentine  or  a  weak  solution  of  white  precipi- 
tate powder,  taking  care  not  to  put  the  birds  into  it  for  some 
hours  after  the  operation  is  done.  With  thi*  sohition  alio, 
should  the  vermin  prove  obstinate,  the  body  of  the  bird  may 
be  washed  at  those  parte  which  il  cumot  teaeli  with  it*  beak. 
—A  Loves  or  BiaDs. 

[S89(.]— PARASITES  OK  CANARIES.— Soma  yean  ago 
I  found  that  my  birds  were  infested  with  those  pests,  and 
waating  flesh  as  though  they  had  seme  disease.  I  tried 
several  washes  and  powders,  bat  Annd  none  so  good  u  the 
foUowing :— Well  soak  the  cages  in  water  to  looaen  the  dirt, 
then  carefolly  scrub  them  inside  and  out,  dry  them,  and  drop 
a  little  paraffin  oil  into  all  the  cracks  and  crevices.  If  there 
are  any  in  the  bird,  hang  a  white  cloth  over  the  cage  at  night, 
and  they  will  soon  leave  the  cage  for  the  cloth,  when  they  may 
be  shaken  off  in  the  morning.—^.  H.  P. 

[38M.1-L ADDER  F&OBI£H.— I  note  that  ■*  Ignora- 
mus "  has  not  given  the  height  of  tlie  man  who  bee  to  go  up 
the  ladder  for  his  head  to  be  level  with  spout;  (or  a  man 
Bft  6in  high,  it  would  take  a  Udder  Sgft.  loog ;  height  where 
resting  against  wall,  91ft.  from  ground.  TSov  a  man  0ft. 
high.  It  wonld  take  a  ladder  Sift.  fin. ;  height  from  ground 
where  resting  against  wall,  20ft.  tin.— J.  Pimxia,  Swindon. 

P9<19.]— COPPER  com. -No.  1  is  a  third  brass,  of  Con- 
stanline  the  Great  The  full  le^nd  on  obr.  is  VSBS  ROHA. 
The  rev.  represents  the  tradition  of  Bomnlus  and  Remus, 
founders  of  Rome,  suckled  by  a  wolf,  the  letters  T.  R.  P. 
in  Uie  exerme  sicnifying,  I  think,  Treveiis  Fecnnia.  No.  9 
is  not  deflned  sulBriently  for  me  to  make  oat — D.  I.  Battt, 
9,  Fennell-street,  .Hanohester. 
>4VU.]-0ALVAKIC  CELL.-"Herniif«"  galranie  ceU 
is  the  same  as  Bansen's,  and  he  ahonid  thOTefore  use  strong 
nitric  acid  for  the  porous  cell,  and  a  mixlare  of  about  13  parts 
by  meesnrc  of  sulphuric  aeid  to  100  parte  water  for  the  outer 
eompartment  As  the  mixture  last  mentioned  gives  out  great 
heat  on  mingling,  it  should  not  be  prepared  in  a  glass  vessel. 
The  celt  will  give  good  intensity  hut  modeiate  constancy. — 
T.  3.  ConisBEK. 

[S9ll.;-6ALVANIC  CELL.— In  answer  to  "Hermit," 
two  exciting  Saids  are  required— one  for  the  carbon  and  the 
other  for  the  sine.  That  for  the  carbon  ia  nadiluted  nitric 
acid  (aqna  ibrtis},  and  for  the  sine  diluted  sulpbnric  acid 
(1  part  bv  measure  of  the  acid  to  7  parts  of  water.)  This 
battery  (Bunsen's  carbon)  is  very  effective  in  use,  and  involves 
a  current  of  considerable  intensity. — ^Elrctuc. 

[S9J0,)  —  MEASURING  LIVE  STOCK.  —  TO  "A 
COUNTRYMAN."— Mcasue  round  the  animal  ckise  behind 
Uie  shoulder,  Uiea  along  the  back  from  the  fixe  part  of  the 


shoulder  blade  to  the  bone  at  the  uil.  Multiply^  the  square  of 
the  girth  by  i  times  the  length,  both  eipreascd  in  feet ;  divide 
the  result  by  21,  and  yon  have  the  weight  of  the  *  quarters  in 
stones  of  141b.  Thus,  if  the  girth  be  (Hrt.,  multiply  by  flj. 
that  gives  42)11. ;  then  if  the  length  be  6t(t.,  multiply  by  5. 
making  Sdift. ;  next  multiply  the  resalt  Mi  by  Sti,  and  you 

have  1109-ft ;  this  divided  by  31  gires  Ust  lllb.  as  nearly 

la 
as  poasihle.- M.  P.  C.  S. 

[39S!0.]— MEASURING  LIVE  STOCK.— Among  a  host  of 
memoranda  1  had  the  foliowing  rule,  which  may  be  of  service 
to  '*A  Countryman."  Haeeure  the  girt  dose  behind  the 
shoulder,  and  the  length  from  the  fore-purt  of  the  shoulder, 
blade  along  the  back  to  the  bona  at  the  tail,  which  is  in  a 
vertical  line  with  the  buttock,  both  in  feet.  Multiply  the 
square  of  the  girt,  exprsesed  in  feet,  by  5  times  the  length, 
and  divide  the  product  by  31 ;  the  quotient  is  the  weight 
nearly  of  the  4  quarters  in  imperial  stones  of  141b.  avoiran- 
poise.  For  example,  if  the  girt  be  (ift.  and  the  length  S^ft., 
we  shall  have  61  x  6^  =  «2l,  and  6}  x  5  =  36^ ;  then 

4Ii  X  Mi  =  II<»-,aBd  thii  ditUed  by  »  gires  62- 

H  t 

stones  nearly.  It  it  to  be  observed,  however,  that  in  very 
fat  cattle  the  4  quarters  vrill  be  about  l-'20th  mere,  while  in 
those  in  a  very  lean  state  they  will  be  I -30th  less  than  the 
weight  observed  by  the  rule.  The  4  quarters  are  little  more 
than  one-half  the  weight  of  the  living  animal ;  the  skin 
weighing  about  the  18in  part,  and  the  tallow  about  a  I2th 
part  of  the  whole— Haxit  G.  Nkwtok. 

["Patience  and  Perseverance  "  haa  sent  a  simiUr  reply.] 

[3922.)— REMOVING  PAINT.— " House  Painter"  can 
obtain  at  ahnost  any  otlmau's  camlic  fnute,  which  is  sold  for 
the  above  purpose,  but  in  my  opinion  burain j  off  the  old  paint 
is  the  only  safe  method.  If  any  solution  be  applied  to  destroy 
it,  the  wood  will  absorb  sufficient  to  materially  affect  any 
coating  afterwards  laid  on,  and  so  render  the  resalt  anything 
but  satisfactory.— Haht  0.  NxwToif. 

[SOW.V- WINDOW-PAINTIXO.— Let  "Sahle"  take  of 
flux,  which  is  formed  thus  : — Glassof  lead  llb.^  of  pearl-ashes 
Sox.,  of  common  salt2oz.  Tbeglassof  leai  being  reduced  to  a 
fine  powder,  and  intimately  combined  with  the  other  ingre- 
dients, the  whole  most  be  put  into  a  crucible  capable  of 
retaining  vitrified  bodies,  and  fused.  The  lower  the  heat  by 
which  the  fusion  can  be  accomplished  the  better ;  the  opera- 
tion should  not,  Iherelore,  be  hurried.  When  the  mixture  has 
become  transparent  and  free  from  air-bubbles,  it  may  be 
poured  out  upon  a  clean  iron  plate.  If  the  composition,  when 
cold,  is  observed  to  he  very  foul,  it  should  De  reduced  to 
powder,  and  re-melted,  but  if  only  a  few  foul  specks  are 
observed,  they  may  be  picked  out  The  good  part  may  then 
be  reduced  to  powder  and  kept  for  use.  This  flux  is  mode- 
rately soft,  and  has  a  slight  tinge  of  yellow.  The  glasa  of 
lead  is  prepared  by  fusing  3  parts  of  red  lead  with  1  part  of 
flints  nicined,  and  finely  levigated,  or  instead  of  flints  the 
finest  white  siliceous  sand.  Take  of  the  above  flux  6  parts  of 
gold  precipitated  by  tin  1  part ;  when  these  ingredients  are 
thoroughly  mixed  they  are  reiuiy  for  use.  '  The  colour  thus 
prepared  produces  a  fine  crimson,  inclining  to  purple;  its 
strength  may  be  increased  by  adding  more  of  the  oxide  of 
gold.  For  the  yellow,  take  of  the  above  flux  8  parte,  of 
calcined  silver  2  parts,  and  of  antimony  \  part  Vitnfy  them, 
and  then  levigate  them  for  use.  The  colour  ia  a  deep  bright 
yellow  proper  for  shades;  where  great  transparency  is 
wanted  the  antimony  may  be  omitted.  The  silver  is  prepared 
by  covering  thin  plates  of  silver  with  sulphur,  and  exposing 
them  to  a  red  heat.  If  sulphate  of  iron  be  dissolved  ic  water 
and  precipitated  by  pearl-ash,  this  precipitate,  used  instead 
of  antimony,  will  produce  a  very  cool  and  true  yellow,  proper 
forming  greens  with  blue — D.  F.  Ashton. 

[3931.]— INDIA  RUBBER  SOLUTION.— It  may  be  made 
with  vanoua  solvents— turpentine,  chloroform,  benzole,  &c. ; 
but  the  best  is,  I  believe,  a  mixture  of  S  parta  alcohol  (abso- 
lute, not  mere  spirits  of  wine;  with  100  of  sulphate  of  carbon ; 
the  latter  is  the  real  solvent,  the  alcohol  has  an  indirect 
action.  The  quantity  of  solvent  required  depends  on  the 
consistency  of  solution  required  ;  if  heat  (moderate)  is  used, 
and  the  mixture  shaken,  the  whole  dissolves,  hat  a  better 
eolation  is  obtained  for  adhesive  properties  by  using  a  large 
quantity  of  solvent,  not  shaking,  but  drawing  off  only  the 
clear  glazy  liquid. — SiosA. 

[39SI.}-SILK  SOLVENTS.- Seretal  anbttaDces  dissolve 
silk,  such  as  the  ammooiacal  solution  of  oxide  of  nickel ;  tl^at 
of  copper  also  dissolves  siUc  as  well  as  ootton :  the  silk  is  pre- 
cipitated by  acida  Chloride  of  zinc  saturated  with  zinc 
oxide  also  dissolves  silk,  but  In  no  case  can  silk  thread  be 
dissolved  without  the  "  thread  being  decomposed,"  for  solu- 
tion of  course  Involves  the  destruction  of  the  mechanical 
constitution.— Sigha. 

[3937.]— CHEMICAI.  QUEBT.— See  "  Urban's  "  letter. 

(g937.}— CHEMICAL  QUERY.- As  liquid  nitrous  oxide 
rueed  to  a  gas  at  0°C.  and  760mm.  is  just  at  the  normal  con- 
dition for  calculating  gases,  it  is  only  necessary  to  divide 
tbeSOOgrma  by  theweightof  alitreof  (he  gas,  wliieh  mav  be 
calculaUd  off  hvdrogen  as  follows :— As  a  litre  of  H  = 
0886graaa.;  therefore  a  litre  of  ON,  (density  32)  =  -0896  x  23 
SaOgruu. 

Consequently    =    101-46    litre!,  the  answer 

■0666  X  22 
required.— Ni OUT  Schoolbot. 

[S941.]-MARKINO  INK.— If"  Dai«  "pat  the  ink  on  a 
piece  of  velvet,  and  then  rubbed  it  over  the  types  (or  to  glue  it 
round  a  roller  would  be  better),  I  think  he  woald  succeed.  I 
have  osed  the  ordinary  writing-ink  that  way,  and  found  it 
eueceed.—  FsraTXR. 

[6943.]  — BEES. —  For  simplicity  there  ii  nothing  like 
**  Payne's  Boe  Book."  He  was  a  really  practical  apiarian  at 
Bury  St.  Edmunds,  and  loved  the  old  straw  hive,  but  never 
destroyed  a  bee,  nor  allowed  them  to  swarm  nnlets  he  pleased. 
— Airoif. 

[3950.]— GOMUTU  FIBRE.— The  Oomnta  palm  ia  the 
sugar  palm,  Arenga  saccharifern,  L^tbilt,  occurring  in  great 
abundance  in  a  wild  state  thruoghout  the  islands  uf  the 
Indian  Archipelago,  and  cultivated  generally  by  the  various 
people  who  inhabit  this  region.  The  Malays  call  the  tree 
"anoa;"  the  liquor  (toddy)  obtained  from  it  *'  tonak,"  or 
*'ners  ;"  the  horsehair-like  material  covering  the  base  of  the 
petioles  "EdjH,"  or  "Gomutu;"  the  Portuguese  call  the 
tree  "  Sagueru,"  "  sago  tree,"  or  "  Sagwire,  The  fibrous 
substance  of  the  base  of  the  petioles^superior  in  quality  and 
chenpiiees  to  coir  or  cocoa-nut  fibre,  is  used  by  the  nativea  for 
every  purpose  of  oerdage.  The  coarsest  parts  are  used  as 
pens  by  all  the  nativea  who  write,  and  also  at  arrows  for  their 
blowpipes.  1  do  not  find  any  mention  of  these  fibres  being 
employed  for  brooms  or  brashes.     Caho  mgn  it,  according  to 


th.!  Spanish  Calalugoa  of  the   Paris   Exkiboion.   tbe  Mas* 
giventothe  tree  by  the  Spaniards  of  Manilla.    Move  ^mrbt^^- 
tars,  vii«  "Socman's  Popular  History  of  the  Paiana."  a«d 
many  other  works.     Tka  ooarse   ebaeolate-ooloixrcd  fehr^ 
ased  for  nuking  the  brooms  fee  sweepiag  the  stvsiaa.  tfe 
decks  of  ships,  9tc.,  and  also  employed  for  Wiibwsrtb  — — ipi-ic 
machines,  come  from  the  Piacabajuha.^Msiea/uu/<ra,^ 
are  ioiported  in  England  Irom  Bahia;  a  finer  eort  4 
from   rara  is  produced  by  another  pahn    tre«.    Lsn 
Pueaba.  which  I  find  in  an  hortieoltural  oata]oc«c  i 
"  Letfpoldiua  }'it£aba  vrra,"  the  Jtlalat  Jumfwra 
known  by  gardeners  as  Itopoldimm  piacaia.    'The  isi 
at  Pari  pmos&a  into  industry  was  an  example  usasetfas 
spplication  of  a  simple  obac^ation.  a  bondlc  hanwhaa 
made  up  at  Pari  for  a  vessel,  to  let  down  of  the  balwwks  u 
"  fender,"  to  prevent  collision,  be.    Tie  ship  amv^f  « 
Liverpool  the  bundle  was  thrown  upon  the  quay- ;    a  taW- 
makcr  took  it  and  made  a  few  bmabee  from  it ;  they  ww* 
foaad  to  answer  well ;  a  small  quantity  more  wan  inpartet, 
and  the  trade  began.     It  wai  ioratrfy  imfvrted  •■  "Abb- 
nage,"  but  orders  having  increased,  piedaAe  ia  now  mrpB»a4 
from  Bahia  and  Pari  on  freigfat     A  price  correxU  1  havei 
before  me  quotes  Bahia  flbn  19c.,  and  Pari  do.  65a.  pa  o^L. 
The  nntt  of  the  JIUUet  fitmifeia,  or  "GoftailU  itato'sce 
used  for  tamer'e  work. — BuRABOtii. 

[8994]  —  SCREWING   LATHE.  —  If  P.    If.    Ha^taei 
fa'Tes  near  London  he  had  better  get  my  sdAxcia  Cram  tl« 
Editor,  and  come  and  see  my  lathe,  from  which  iie  duj  rv" 
hint  or  two  worth  having.     I.  The  length  ajid  bxeadib  b( 
mentions  will  do.    2.    A  trrewtuch  ail  nave  j|^  otadeir 
my  5'  lathe— viz.  {  diam..  doable  V  "•"f'l^.  jpilrh.  mil  wai. 
1  fiaveiu  now  a  acrew  of  10  to  an  ioeh,  askdtbsa  it  to  **^-  U» 
place,     li  should  mx  be  inside,  as  it  it  sure  to  s«tdirt> 
wherever  it  is,  and  is  much  easier  to  clean  if  oatnde,  ^^ 
hence  likelier  to  got  kept  dean.    8.  A  {  note  of  WhitvoctJh's 
thread  will  do  very  welL     4.  Geared  lathee  are  goaecnlly 
made  2  pair  of  wheala  or  ninioat  of  3  to  1,  giving  a  re  doctsao 
of  speed  to  l-9th:  this  I  tbinkBOCb  tea  great  br  aamatt 
lathe,  and  I  have  made,  or  had  made,  several,  and  aot  oow 
making  a  S'  for  my  own  ate,  with  whedf  of  3  to  1  ia 
front  of  pulley,  nnd  2  to  1   behind  the  pufiey,  giving  a 
redaction  to  l-Wb  of  speed.     I  have  br  mc  a  set  Ibr  a 
4^la.  latbe  ef  9  to  1,  and  3  to  1,  or  a  rduction  of  t.    'As 
numbers  suitable  are  72  and   94  for  the   front    and  W 
and  81  bcbiod,  both  of  the  same  size  ef  teeth  wbicb  in  m; 
ease  it  to  be  nearly  Ko.  9  on  tbe  Uancbestsr  guage,  givine 
the  79  wheels*  diam.  by  f  thiok,  and  the  other  pair  only  t 
thick  as  the  strain  on  them  is  lean     The  teeth  are  tu  be  cut 
ingan-metal.     If  yon  have  cast  wheels  60  and  20  on  tbe  No. 
6  gnage  give  distance  of  eentresc/ mandrels  Sin.,  and  a  puliey 
of  7(,  which  yon  will  hardly  get  into  a  4i  head,  and  the  10 
guage  givea  a  6iia.  pnlley,  whicb  is  too  small.    Perhaps 
Lloyd  may  have  getr  wheels  specially  for  H  lathe  by  him. 
M  ine  sre  66  and  ^  on  tbe  10  guage,  and  aro  in  Lloyd's  hsiads, 
with  libefty  to  cast  from  them.    \  I  should  not  advise  self- 
acting  surfacing,  which  1  do  with  a  band  from  overhead.    I 
should  make  the  bottom  elide  mjeet  over  tbe  tetr  side  of  bed 
9  or  Sin.  in  addition  to  the  ordinary  (engOi.    Thelattlmade 
wet  a  41  one,  and  the  bottom  alidemeasaredlOI.  and  1  was  sorry 
I  had  not  made  it  IStiefore  I  bad  doia  it    Tbe  tep  one  may 
run  4in.  more  or  less.    The  best  toot  holder  iwivels  round  en 
a  centra  bolt,  and  is  of  aqitare  shapo  aopported  under  two  of 
the  corae(s  by  a  couple  of^piilars,  andhaaset  acrews  attached 
tapped  down  through  the  other  two  comers  which  aro  pro- 
vided with  boases  for  the  purpooe.    6.  You  cannot  with  lor  a 
better  wheel  cutter  than  nunc  figared  in  No.  2t5  of  the 
ExaLisB  Uecuanic.     If  you  use  a  dividing-plate   with 
holes,  it  should  be  4  times  the  diam.  of  the  srheeJ  to  be  eat,  or 
more  if  possible.    (Sec  p.  4t  of  present  vol.  Ibr  totae  xenurica 
on  dividing  pegs.)— J.  K.  P. 

[3955.]— SCALE  PARAFFIN.— I  should  think  the  qnoa- 

tity  of  scale  ptrsfila  produced  last  year  (in  Scotland)  would 

be  anoat  1500  teas.- Rirmza. 

[3966.]— WEIGBT  OF  GA3.-See&  E.  Savie'a  letter. 

[89S7.]— POWERS  OF  NCWBERS.— I  believe  tbe  euiest 

w»  it  to  make  use  ol  tbe  (otmnla  kig.  (an)  =  e  kig.  e :  for 

8 
cxsmple,  if  we  have  to  calculate  x  =  — ,  Ipot  big.z  = 

5 
8         3 
log.  10-  =  —  kig.  10  =  OMQOO,  and  I  tnd  thatOSOOOO 

is  very  nearly  the  logaritlimt  of  O-SSSli  thus  x  =  0-3982. 
— BKa.-<Aania. 

[3964,]— CAST  IRON.— Chipping  is  es  math  an  art,  and 
to  be  done  really  well  requires  praetieeas  much  as  tiling  does. 
Any  amith  aay  where  wiU  draw  you  ont  a  cbiael  and  ahow  you 
how  to  uae  it  The  ateel  genemlly  need  is  either  octagon 
rolled  for  the  pnrpoee,  or  round,  flattened  en  the  sides.  I  keep 
an  earthenware  pan  in  the  garden,  and  put  a  casting  into  the 
acid  water  left  from  lut  lime,  and  tliea  pour  in  alroag  sul- 
phuric acid,  till  I  see  the  bydngea  come  away  freely,  and 
leave  it  for  19  heart.  This  will  brsg  most  of  the  sand 
away.  I  think  tbe  best  stnff  to  make  casts  of  for  electro- 
typing  ie  white  wax  with  a  lot  of  rottcnsleaa  mailed  up  with 
it.  The  powder  makes  tbe  oaat  hard,  prevents  it  ibnnking 
so  much,  and  makes  it  heavy  enough  to  sink  ia  water ;  it 
blackleada  very  well  too.— J.  K.  P. 

[3967.]— MAGNETIC  NEEDLE.— In  a  vertical  galvano- 
meter the  strong  needle  would  give  the  gmtett  defleetioa ;  in 
a  horizontal  garvanometer  there  would  be  a  alight  diffsrenee, 
as  botu  the  forces  would  diminish  alike  by  the  weakened 
magnetism ;  the  difference  really  found  would  be  due  act  to 
the  magnetic  difference,  but  to  the  relation  of  the  actual 
deflecting  force  to  the  weight  of  the  needle— <.  e.,  ita  inertia, 
and  to  the  friction  on  ita  support  In  my  own  exparimesU  I 
hare  found  that  with  everything  thesame  in  other  resptets, 
different  needles  give  difierent  deOections,  but  the  same 
needle  weakly  or  atroogly  magnetised  gires  the  tarns.— 
SiolMA. 


PArariNG   WOODEN   PAILS.— The   practice  of 

fialntlng  the  inddo  of  wooden  pslli,  to  prevent 
eakaf  e,  la  only  to  be  recommeaded  when  tbe  paint 
contains  n»  white  lead  or  baryta,  bath  of  which 
we  found  in  the  paint  of  tome  pails  examined  lately. 
All  over  tbe  country  these  pails  are  used  in  ibe 
kliohen,  and  Blthougb  either  lead  or  baryta  ace  sot 
very  soluble  In  water,  yet  frequently  the  paint  peels 
oB  In  Hakes,  and  may  have  lerloua  conteqaeaoes 
when  Retting  Into  the  teakettle,  and  thus  into  ibe 
food.  Tbe  paint  for  such  purposea  tboold  be  either 
whIMng  or  gypsum.  If  reqalred  whlt^bui  the  most 
pieferable  ft  ochre,  tgidiitt  Which  the  Muiltary  ob- 
jection cannot  be  raised. 
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VOTES  AM  QUERIES. 

{3972.]- raOK  Stains.— Coold  xmiB  fctother  mitt  tell 
m«  what  will  wmove  iron  •(aia*  from  linen  or  calico?  The 
«aatioohubeen  ailteJ btftire, bnt aeTernniwered^^.  tt.  P. 
rS»7a>-A~WIf  ER  VBLOClPEDE.-NotiClmC  «>•'  7™ 
Safe  takes  pett  intere*  in  toot  Journal  in  the  velocipede 
moreiMBt,  I  nnke  frt*  to  Mk  if  job  eu  tell  me  where  I  ean 
ORt  a  wnter  Tekioipode.  I  h«TB  mcenttjr  lost  mj  rifht  «rm  eo 
MB  delnmd  from  t«kin«  p«tt  in  moit  outdoor  emoK- 
mcntn.— J.  D. 

rS9i74.0— BOKHM  riiUTB.— Would  H.  T.  Lertwieh 
kindlr  giro  •  detailed  working  account  of  the  "  equitonant 
flats, *  alii)  where  it  can  be  obtained,  and  if  it  ii  much  more 
«zncns)>e  than  th«oM  Data r  Can  he  or  any  other  readerjajr 
wtere  I  coald  obtain  keve  and  flttin);*  for  the  aame  and  other 
ieicrfptionof  ilntea  elieip.— Aj«othe«  Fliutist. 

£3978,1— VALUE  OF  COIN.— Can  any  reader  ten  me  the 
value  of  a  coin  in  mj  pouetitea,  of  which  I  eeod  a  tketeh  t 


The  cbanetoa  are  nn^ylacnMl  and  railed.  It  ii,  I  beliire, 
ailrer.— Ha»t  0.  Nzwtoh. 

p97fl.]— BRITTLE  INDURUBBER.— I  obaorre  that 
aheeta  of  nilcaaiaed  indiarabber  become  brittle  after  aone 
time ;  what  may  be  the  eanie  of  tUi  f  la  there  any  meana  of 
preventing  it?— CAOnroHoCc. 

t»977.]— BRAZILIAN  RAILWAYS.— To  What  extent  are 
the  different  railwan  direrginf  from  Bahia  in  activity  ?  Are 
the  conitmeUona  adraneini;  F— H.  Z.  Y. 

[3978.J— ROtJIf  DZINC  WIRE.— Is  round  line  wire  mann- 
actnred  aoinull  aa  No,  2i,  B.  W.  G.  ?  I  have  triad  leteral 
wiremiUa,  but  cannot  get  it— Thiobok. 

tS979.3— BRICKS  AND  POTTERY.— Will  any  reader  tell 
me  of  a  good  practioal  work  on  pottery  from  which  I  contd 
pin  a  kw>wledge  of  the  different  operations  carried  on  in  the 

K tier's  art;  oragoodbook  on  brtckmnking?  I  have  Hr. 
ibioa'a  work,  pnbliahad  by  Virtue,  Broa.,  whieh  la  a  a 
capital  rudimentary  treatise,  but  1  should  like  something 
larger,  with  more  detail,  if  poasiblc. — Old  SuBscaiBia. 

P»80.>- CUNTON'SFLUTE.— IhopoMr.  Uftwich  wil 
be  BO  kind  aa  to  accept  our  Editor's  offer.  I  see  he  recom-1 
tnends  Clinton's  flute.  Haa  he  ever  tried  Carte's  improved 
Boehm  flute.^}.  H.  M. 

[S9S1.]|— BOOKS.— Will  any  reader  inform  me  in  your  next 
pabiieatnni  of  the  EivBLtsB  MxcHaivic  if  be  knows  whether 
Chen  is  a  book  pabliihed  thst  gives  the  weight  of  different 
sizes  and  lengths  of  iron,  vU.,  rounds,  squares,  flats,  8ec., 
allowiog  Ar  beating,  rolling,  and  cronping,  (he  name  of  it,  and 
when  it  ean  be  boi^ht  F  Or  can  yon  recotn  mend  a  book  to 
assist  a  mill  manager  in  his  work,  one  with  tables  giving  the 
weight  of  the  pile  to  prodnee  ftnished  bsrs?  An  answer 
through  your  valuable  journal  will  oblige. — L.  M. 

[3»M.}— WORKS  ON  SOAP  MAKINO,-Conld  any  of 
our  readera  give  me  the  namea  of  the  authors  and  pablfshers 
of  any  gooa  practical  books  on  the  above  snlnectf  Also,  if 
they  cowd  refer  me  to  any  periodical  or  journal  where  good 

Sapera  or  artielaa  hare  appeared  on  the  anbjectf — U.  6. 
lonoAN. 

t8»83]— ISNBINE  INDICATING.— If  some  one  of  oar 
excellent  oorrespoiidents  could  kindly  give  me  a  little  in- 
Btniction  on  engine  indicating  I  should  feel  greatly  obliged. 
1  have  heard  of  one  young  man  in  this  neighbourhood  who 
ia  giving  as  much  u  &s  a  lesson  for  instruction  on  the  sub- 
jest.  1  believe  it  would  be  interesting  to  many  of  our 
readers.  What  I  want  to  know  is,  how  to  take  a  diagram, 
then  how  to  measure  it  up  so  is  to  get  the  power ;  and  how 
1  roust  get  the  pressure  per  square  inch?  The  diagram 
before  me  is  divided  into  W  linia,  and  every  flfth  line  is 
extended  to  the  margin  and  marked  "  At  Aiospheric  5,  10, 15, 
SO "  apwards,  and  the  same  downwards,  bat  the  fifteenth 
line  downwaras  is  marked  "  Vaenum."  I  should  be  g;lad  of 
■n  explanation ,  and  alK  wish  to  hear  of  a  good  book  on  the 
aubject. — Vacudk. 

[3«81}— ALUMINIUM  BBON2E.— I  shaU  feel  oblfged  if 
any  of  yonr  readers  can  inform  ■ne  of  the  proportions  ased  in 
the  mixture  of  alnminium  bronxe. — ALUHivitni. 

C398.'>.]-F1.EX1BLE  PIPE.-  Would  auv  reader  infbrmme 
if  there  is  any  flexible  pipe  that  will  stand  boiling  water,  or 
if  indiarabber  caarasMto  pipe  wooUaaawar  the  purpose?  — 
£.  L.  V. 

PM*]-CYANIDES.— TO  " SIGMA."— Would  "Sigma" 
Bay  where  1  can  get  the  latest  information  about  the  manu- 
facture of  cyanidea  from  the  eombastioB  or  heating  of  char, 
coal  with  nitrogen  and  potash ;  also  if  soda-barjtea,  &c. 
bare  aa  good  effect  as  the  potash  1—3.  W. 

p987.]-OIL  TESTING  MACHINE.-I  use  a  great  deal 
of  oil  for  lubricating  purposes,  and  1  have  observed  in  your 
joomal  some  time  since  an  advertisement  of  an  oil  testing 
inacbiBO  Can  aay  of  yonr  readers  inform  me  the  machines 
that  are  now  generally  approved  for  that  purpose?— Wn. 

JOOISB. 

[39880-8TUKFED  BIRDS.— I  have  ST  AustraMan  birds 
which  I  want  aet  up  in  case  with  glass  front.  The  case  is 
4(V  by  3^ft.  and  U'  deep.  The  birds  vary  in  site  from  mag- 
pie to  humming  bird.  I  should  like  to  construct  an  artiXcial 
tree,  but  doa'l  know  bow  to  proceed.  If  any  kind  friend 
would  give  me  sketch  of  tree  and  instructions  how  to  make 
it  tlirangh  yenr  valuable  paper,  he  would  extremely  oblige— 
Om  lit  a  nx. 

[8989.] -.SCREW  ENGINE  FOR  CANOE.— How  large  a 
eerew  eogioe  with  double  cylinders  ought  one  to  have  to 
drive  a  canoe  l&fL  loBg  and  abirat  Sift,  sride ;  also  sue  and 
shape  of  boiler;  also  about  what  price  if  I  buy  them?— A 
Yoima  ScBscamm. 

[.'W9a.}-TELL0W  DYE —Will  any  reader  fell  me  how  to 
make  a  deep  yellow  dye  that  will  stand  the  air  V— A  CousMiT 
Mab. 


i:3«91.]-DARK  LINES  IN  SOLAR  SPECTRA.-WiU 
"T.  A."8ay  ho»,  according  to  his  atmospheric  hjpotliesis, 
he  acconnUTor  the  dark  lines  in  the  spectra  of  the  fixed 
atan  -,  they  being  totally  diffennt  from  the  solar  spectrum 
and  from  each  other?  If  the  amount  of  iron,  for  inatanoe, 
necessary  to  produce  the  iron  lines  in  the  solar  spectrum  is, 
aahe  says,  oontained  in  our  atmosphere,  and  continually 
falling  to  the  earth,  is  it  more  than  probable  that  the  Bunsen 
burner  wsiild  give  some  indieatios  or  it  ia  the  aame  way  aa  it 
does  of  sodium  ?—SnEUiiAn. 

[3992] -SIZES  OF  BOPES.T-Having  road  with  pleasure 
the  article  on  "Strength  of  Materials,"  bearing  aa  it  do«  on 
my  own  trade,  1  should  feel  obliged  if  any  one  could  inform 
me  if  there  is  any  published  tables  of  the  number  of  threads 
and  strands  for  givea  siies  of  eircumferenc*  and  diameter  of 
ropes  from  the  smallest  to  the  largest  aixca  7— Amiovs  to 

08998  ] -PASSAGE  TO  NATAL.— Will  anyone  inform  me 
through  the  Hichahic  the  best  and  cheapnt  way  to  get  to 
Natal,  South  Africa.— A  CoiniSH  Mab. 

r»9»*.)  — HLBCTRIC  MOTOR  FOR  SEWING  MA- 
CHINE—I  see  from  a  back  number  of  "All  the  Year  Round" 
that  a  Frenchman,  Mens.  H.  Cayal  has  invented  an  electn  c 
motor  for  working  a  sewing  machine.  I  should  be  much 
obliged  to  any  one  who  will  give  me  some  particnlan  about 
it?— J.  H.  HrarvALC,  Ealing. 

[8t95.}-B0OCWOKHS.— Can  Bome  reader  inform  me 
what  will  effectuklly  destroy  bookworms  without  i4}ortalg 
the  books?- Booxwu»». 

P990  5— BOOKBI N  DING —Will  any  of  our  numerous  snb 
seribera  tell  me  whether  brass  type  or  handle  letters  will  be 
best  for  me  ( an  amateur  bookbinder)  tor  gilding  letters  on  the 
covers  of  books,  also  the  price  of  leather  par  skin,  and  cloth 
for  bookbinding  per  yard  ?— Q.  Yorkshire. 

P9!I7.}— ARTIFICIAL  FOUNTAIN.— I  srish  to  make  in 
artilleial  fountain,  the  same  as  seen  in  watchmakers  windows 
oceasioaally,  where  a  glass  rod  is  made  to  revolve.    I  have 


the  movement  of  an  old  watch,  and  3  small  cog-wheels,  but 
I  cannot  manage  to  Sx  it  in  any  way.    Would 
friend  give  me  a  few  hints?— T.  P. 


P998.J-OBGAN  MOVEMENT  TO  HABMONIUMj-I 
have  made  a  harmonium  with  two  rows  of  reedL  Will 
"Lever"  or  any  other  tell  me  how  1  can  put  theorgan  move- 
meuta  on.  1  see  on  my  catalogue  that  1  can  get  the  fiill 
organ  movements  for  3s.  6d.  Could  any  one  tell  me  what 
they  are,  and  how  they  are  fitted  on  ?— YoUNo  Axateck. 

[3999.]-CYLINDEa.— Will  any  reader  be  kind  enoujjh  to 
give  me  the  dimensions  of  cylinders  for  small  steam  carriage" 

—  IXTOlt, 

[4000.]— SODA  WATER.— Will  any  brother  reader  be  so 
kind  aa  to  inform  me  how  to  test  a  very  small  quantity  of 
tartaric  aeid  in  a  tumbler  of  water  from  citric  or  vUc  rerx. 
— QjiK  in  A  Vix.  

r«01 .]  -  A  TMOSPHEEIC  INFLUENCE  ON  E  LECTRIC 
CLOCKS— Has  the  atmosphere  any  influence  on  electric 
eloeka  ?— ELatrraio. 

[4001.]— MUSLIN  DRESS.- 1  have  a  moslin  dress, 
originally  a  hhitht  violet,  but  now  very  much  faded.  Will 
any  of  yoor  nnnerotts  correspondents  kindly  inform  me  either 
how  to  extract  the  colour  entirely,  or  to  restore  it  ? — Bit  a. 

[4003  ]— WATERING  GARDEN.— WiU  anyone  kindly 
inform  me  of  the  easiest  and  cheapest  plan  for  raising  water 
and  watering  a  garden,  say  20yd.  long?  The  river  runs 
close  to  the  garden,  but  is  about  8ft.  lower  than  the  level  of 
the  gromid.  Something  of  the  force-pump  style,  but  less 
expensive  ?— F.  H.  Jo:rKS. 

[4(»4.]-SPECTBOSCOPE.— WilI"F.R.A.S."kindlyeivBns 
another  paper  describing  "  some  rude  and  makeshift  appara- 
tus by  means  of  which  rudimentary  spectroscopic  observa- 
tions might  be  made,"  as  it  would  be  very  acceptable  to  man; 
of  his  readers.  Also  will  he  say  whether  sohitionBof  aodium, 
salts,  i.c.,  will  give  ahsorbtion  bands  if  placed  between  the 
lamp  and  slit  of  the  spectroscope;  if  so,  will  he  tell  Ud  which 
■ointions  will  give  us  the  moot  striking  results  n  experi- 
ments? I  hope  he  will  do  what  he  intended  in  relation  to 
Sirius,  as  I  am  sure  the  Editor  will  not  deny  him  as  much 
space  as.  be  likes  for  what  is  interesting  to  so  many  of  his 
readers —H.  W.  Bishop. 

C400S.J-OUN  BARRELS.— I  should  feelmncb  obliged  (f 
anvone  will  tell  me  how  to  clean  the  inside  of  gun  barrels  in 
the  lathe,  so  as  to  make  them  look  like  the  gunsmiths  do  ? — 
A  Nnr  ScBscaiBEa. 

[4006.]— DRESSING  STONE.— Can  any  reader  inform  me 
whether  there  is  in  operation  anv  machtnsrv  for  working  er 
dressing  the  hsrd  grit  stone  such  as  is  used  in  the  buildings 
of  Lancashire  and  Yorkahire. — STOsXHABOif. 

C40O7.}— CUBING  HERIUNOS.— WUl  yon  kindly  allow  me 
to  ask  if  any  of  your  readera  wilt  tell  me  the  way  to  care 
herrings,  or  name  any  book  giving  such  information. — 1. 
BasctaviLLE. 

[4005]— GRAINING  STUFF.— What  is  the  colour  made  of 
that  graineranse  for  oak  grain,  not  the  ground  colour,  but 
that  over  it.— J.  BASKEariLLS. 

[4009] -HEATING  BOILERS  WITH  GAS.— Will  some 
brother  reader  give  some  information  respecting  heating 
steam  boilers  with  gas.  I  'lelieve  they  require  very  little 
attention,  and  can  be  kept  in  readineas  for  work  bv  turning 
on  snfflcJent  gas  to  keep  the  water  boiling.  I  think  also  that 
insnvance  eompanies  do  not  charge  extra  premium  where 
theae  boilers  arc  erected.  These  are  certainly  very  groat  re- 
commendations if  there  are  no  correspooiling  drawbacks. 
I  had  thought  an  ordinary  vertical  boiler  woald  answer  if  tlie 
rurnace  bars  were  removed,  and  gas  pipes  pnt  in.  I  should 
think  the  flues  OQght  to  be  smaller.  Possibly  one  tubs  bent 
into  a  spirsl  form  running  from  bottom  to  top  would  give  good 
healing  surface,  and  be  sufficient  to  carry  off  the  products 
of  combustion.  I  should  like  to  know  also  whether  there  is 
any  objection  to  feeding  a  boiler  with  boiling  water ;  it  seems 
to  me  it  must  require  a  deal  less  lire  iu  the  furnace  to  raise 
the  same  amount  of  steam.— Cokn  Factox. 

[4110.]— MELTING  AND  CASTING  METAL.— Would 
some  experienced  reader  be  kind  enough  to  aasisi  me  in  the 
melting  and  casling  of  a  metal  si"  ilar  to  printers  type  metal, 
but  much  harder  when  cast.  I  want  to  get  a  nice  clean 
sharp  cast  of  desij^ns  1  have,  the  moulds  of  which  are  of  iron 
and  brass,  and  will  make  a  cast  about  idn.  square  and  about 
gin.  thick.  I  have  tried  rtDC,tin,and  other  metuls.  but  with- 
out success.  I  should  like  to  know  the  exact  propilrtions  of 
metals  to  mix  to  get  what  1  want,  and  whether  it  abould  be 
□lelted  in  a  ladle  or  crucible,  and  how  to  tell  when  hot  enough, 
and  if  aiiytlimg  shuuld  be  put  on  the  mould  to  assist  the 
sharpness  of  the  cast;  ia  fact  anything  that  would  be  neces- 
sary lor  anyone  ignorant  of  the  process  to  know  would  be 
most  thankfully  received.— A  BuSTOL  Auateur. 


TMii }— PRICKING  BARRELS  OF  BARUL  ORGANS. 

Would  "  Ailept "  or  any  other  subscriber  kindly  describe  in 

detail  the  process  of  pricking  the  tunes  on  the  barrels  of  me- 
chanical organs  ?  I  ihoaM  be  rtij  greatly  oMiged  for  such 
instructions  aawonld  enable  ase  to  set  oat  tunes  and  over- 
tures on  the  barrels  of  an  or^n  having  a  complete  scale,  and 
working  itaown  stops. — Fufu.. 

[4012.]— WORM-EATEN  ORGAN  BARRELS.— Csn  any 
one  infonn  me  what  would  prevent  dry  wood  froai  being 
worm-eaten  (weevils  I  think  the*  are  called)?  Sook  of  my 
organ  barrels  are  beooming  eorapletely  honncombed  by  these 
troableiome  creatarea,  and  t  shoald  be  glad  to  know  if  there 
is  aaysolntianwhich  will  kill,  er  priTent  tliem  from  doing 
farther  mischief.  -Pupil. 

1401S.]— TO  N.  8.  HE  INEKEN.- Would  N.  S.  Heinekea 
kindly  Mate  the  price  of  "  Le  Manuel  du  Faeteur  d'Orguei," 
and  when  in  Loodon  or  Paris  it  eould  be  obtained?  Also 
state  if  it  givei  piactical  iastrectioa  in  organ  building?— 
Pnpii.. 

C40I4.]— HEDIOAL  ELECTRICITY.— WiU  one  of  eor 
knoiring  friends  kindly  anawer  one  or  two  questions ; — I.  I 
have  leea  it  slated  that  a  earreotfcom  a  secondary  Is  of  no 
use  fbr  medical  pnrposes  i  but  only  that  from  tha  primary 
wire— Is  it  so  ?  S,  Will  an  induced  current  induce  a  current 
iu  a  coil  laid  on  the  second?  I  have  seen  a  beautiful  little 
apparatus  made  by  "  Rosenbloom  "  (I  think  that  is  the  name) 
the  current  of  which  might  be  modified  in  a  most  simple  and 
beautiful  manner.  On  tlie  baseboard  there  were  a  number  of 
brass  studs,  numbered  from  0  to  16,  placed  in  the  form  of  two 
arcA  These  communicated  under  the  board  with  fine  wires 
from  the  coil.  Attached  to  binding  screws  were  two  brass 
movable  arms  which,  on  being  pisoed  on  corresponding 
studs,  would  vary  the  power  of  the  current.  When  placed  ou 
studs  No.  0,  it  was  so  gentle  that  a  child  could  bear  it  with 
pleasure ;  but  when  moved  to  the  hiifheat  number,  it  would 
be  suflicient  for  several  adults.  A  friend  of  nunc  who  has  one 
has  been  very  successful  in  relieving  many  obstinate  caaea  of 
contraction  oJT  limbs,  rheumatica,  Uc  Now  I  think  If  an 
afilrmative  can  be  given  to  both  my  questions,  then  an 
apparatus  with  various  shades  of  power  can  be  easily  made 
by  coils  of  various  lengths  laid  on  each  other,  their  ends  com- 
municating with  the  corresponding  studA  1  may  just  say 
the  coil  waa  worked  with  a  sugle  pair  of  plates  C  and  Z,  the  C 
about  lin.  by  3,  the  Z  in  the  form  of  a  U,  so  that  each  side  of 
the  C  was  used.— O'Bic. 

[4C1S,J-ARTS  EXAMINATION,  BOT.AL  COLLEGE  OF 
SURGEONS.— Will  some  brother  reader  who  has  passed 
the  above  kindly  inform  me  what  is  the  minimum  numuer  of 
marks,  and  how  soon  one  is  ioforued  if  he  has  passed  ? — 
Gasdua. 

[40ie.]— ARMY  COUUISSIONS.- WiU  anyone  iuformme 
through  the  Mischanic  what  is  the  limit  of  age  for  pop- 
chasi'ig  commisaiona  in  tlie  line  ragimenta?  On  raferriog  to 
the  Army  Regulations  Ifindl7tobetbe  earliest  sge  at  «-hich 
a  commission  can  be  held,  but  it  gives  no  other  limit.  For 
men  it  is  18  to  ii.  what  is  it  for  oBlcers?- Lismhah. 

[4017.]— CRICKET  BATS.— WoaM  lome  ol  my  brother 
readers  versed  in  the  mannfaelure  of  cricket  bats  kindly  give 
some  information  as  to  what  kinds  of  wood  are  used  for  the 
purpose ;  also  hew  made ;  the  rsspeotire  merits  peoalisr  to 
eseh  kind  of  wood ;  in  short,  any  information  that  will  guide 
a  lover  of  cricket  in  making  hie  own  bata  ?— Stukp. 

[4018.]— ISOMETRICAL  DRAWING.— The  sense  of  my 
query  (3923)  was  lost  last  week  by  the  substitation  of  the 
word  "  geometries! "  for  "  IsomelricaL"  Beaden  who  tatend 
to  favour  me  with  a  reply  wiU  kindly  notice  this  eorreetion.- 
C.  J.  H.  CoTTHnim. 

r4019.]— SAFETt  VALVE.— I  want  to  have  SOIb.  pres- 
sure on  the  square  inch  ofa  boiler,  the  length  of  which  is  Ilin. 
longbjflin.  broad,  and  4in.  high.  Would  "Joaath"kiodly 
give  me  the  rule  for  finding  the  siie  of  safety  valve,  length  of 
lever,  tc?—O.G. 

[402a]— WOULFFE'S  BOtTLE.- I  have  a  3-neeked 
WoulSk's  bottle,  but  is  two  of  the  necks  the  glass  has  not 
been  taken  out  in  the  inside  so  it  is  of  no  use.  Bow  con  I 
take  the  glasa  out  without  injuring  the  other  part  of  the 
bottle?  Would  a  common  diamoud  do  to  serateh  it,  and 
could  the  glass  be  then  knocked  out?  -U  P.C.S. 

[4021.]— COINS.— Will  some  brother  reader  iiferm  me 
what  the  IbUowiag  coins  an,  and  their  relative  value?  A 
coin  (silver)  slightly  larger  than  a  aiipenos.  Obv:  female 
bust- Anno.  Dei.  Gratia.  Bev:  1777  Mag,  Bri.  Fret.  Hib. 
Reg.  with  large  cross.  Another  the  same  ia  drcumreroice, 
bat  thinner  than  a  shilling.  Obv :  (I  Uka  it)  CAROLVS.  VL 
D.G.  RO.M.  IMP.  8EMP.  AV3.  with  doable-headed  grifBa 
with  mace  and  a  sword,  l.s.i,.  in  small  eopiuli.  Rlv.L  Uaatle 
with  wreath  around,  and  below  a  circle  with  g(j||j[^];, 
inside.  Around  margin.  Hamburger.  Cnrreat  IT'S.— Yblocx. 

r4«M.]-TUNING  BELLOWS  FOR  H.ABMONIOM 
BeEDS,  &c— If  our  talented  correspondent  "  Elevo  "  wiU 
answer  the  following  questions  I  should  feel  grateful : —1st. 
Which  way  must  I  set  about  to  make  a  pair  oftuning  bellows 
that  will  answer  for  tuning  any  siie  reeds,  or  where  could  I 
purchase  one  similar  to  those  used  in  large  esiablishmenta  ? 
2nd,  What  sort  of  "holders"  to  hold  the  reeds  (any  sisc) 
during  vibration  ?  3rd.  What  construction  of  bellciws  to  keep 
a  continual  vibration  at  pleasure  without  breaking  off  the 
wind?  Would  a  couple  of  beUows  answer,  one  to  go  up 
while  the  other  ia  going  down?  Details  with  diagrams 
would  obKge. —RxtD  'Tuwti. 

[4013.J— ORGAN  STOPS.- WiU  the  "Harmonious  Black- 
smith "  or  "  Adept "  please  give  an  opinion  on  the  following  7 
I  am  about  to  build  myselfa  small  organ  with  about  4  stops, 
which  stops  woiald  suit  best  ?  I  hare  thought  of  open  dia- 
pason, stopped,  principal,  aud  fifteenth,  or  would  a  flute  iu 
place  of  fifteenth  answer  better  —Jos.  B.  Caos^Litr. 

[4024.]-GALVANISING  CAST  IRON— Would  any  of 
your  readers  kindly  explain  the  process  of  galvaniaing  oast 
iron.  Mr,  Meredith  in  one  of  your  "repUes"  says  the  pro- 
cess is  the  same  as  for  wrought  iron ;  nut  not  knowing  the 
process  1  am  compelled  to  trouble  you  again  ? — ^B.  Wans. 
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A.NSWEBS  TO  GOURESPONDEI^TS. 


','  Alt  oommaaloatlani  iboald  be  sddretied  to  tb« 
KoiTOB  of  the  Kkoliih  II|cnA.iiio,  31,  Taviatock- 
•treet,  Coven  c  (rarden,  W.C 


The  foUowing  are  inititU,  ke.,  of  lettera  to  hand  up  to 
I'rida;  morning,  Jane  3,  and  nnackno«'l«l|nd  elMwhere  :— 
8.  Rogcn,  Thoa.  Selhr,  Rt».  E.  Kernan,  T.  S.  W,,  O.  R.  8., 
Beicro.  Gimel,  C.  Wjmdhani,  D.  Wright  Coutant  Reader, 
J.  8harp«.  J.  Harriaon.C.  Bar(eaa,  W.  E.  P.,  R.  H.  Harri- 
aon.  H.  P..  4nxioni  Nepheir,  G.  k.  S..  0.  Prew,  J.  Gil- 
lineham,  J.  K.  P..  O.  R.  8.,  W.Drew,  Sceptic,  F.R.S., 
W  Butler.  Jamet  Kemp.  Hopeful.  J.  W.  D  K  W.,  R. 
Llovd,  :.  Tbnma*.  J.  E  k-.th  J.,  E.  Babb,  B.  V.  R.,  U. 
Garland.  J.  B.  Tenby,  F.R.il.8.,  /lb  Initio,  J.  V.  Sunt, 
Alfred  Hancock!,  C.de  T.,  W.  Biona.  Coutralto.  E.  R.  T., 
W.  H  ,  BcKinner,  1.  C.  ,8.,  W.  J.  C,  HTnerion,  Jaa.  Grimbf , 
Alwaya  Welcomn.  J.  T.  Capt.  8.  L.,  Payne  8:  Bona,  Geo. 
huS,  W.  H.  E.,  W.  D.  K ,  Robert  Touge,  Meiara.  Maequard, 
6«orM  Umltb.  H.  T.  Viriao,  Brother  Reader,  R.  BoUon, 
J.  H.  T.,  W.  B. 

A.  W.  N.  C  — Aa  a  rule,  wo  aelect  qoeriei  that  are  likely  to 
CToke  repliea  which  ma;  not  onlj  b«  uieful  to  the  queriata 
themaeUea,  bntotliera  tiniilarl)  situated.  Hence  we  prefer 
the  information  ahould  paaa  through  our  cotninna. 

811.EHT  RuBBEE  will  nbiigc  by  eommuaicating  the  informa- 
tion to  Mr  S.  V.  Poeklingtontlirongh  oar  colnmna 

JoHM  C.  Sh«wa».— We  can't  afford  apace  or  monejr  for 
•uch  illttitrated  correctioni. 

GBAariKos  *ma  Kkowlidoe.— Mr.  Hermann  Smith. 
who  received  a  letter  of  inquiry  which  he  haa  forwarded  to 
ua,  M,TS:-~"The  writer  haa  not  given  his  name  or  address, 
aa  TCTT  likely  he  is  ashamed  of  hia  poor  writing,  and  so 
keeps  'dark.  But  I  muat  confeaa  those  graaping  after 
knowledge  arc  to  me  aa  interesting  as  the  most  elegant 
language  of  veil  educated  correspoodeuta"  We  reproduce 
this  sentence  from  Mr.  Smith'a  letter  because  we  tho- 
roagbly  agree  with  him. 
G.  R.  L.— Your  letter  on  "  Health  Helps "  contains  many 
good  points,  and  some  weak  ones.  It  ia.  however,  so 
jauntily  put  together  that  we  have  been  obliged,  reluc- 
tantly we  admit,  to  discard  it 
Ha.  RoGEis  — It  you  have  any  reliable  information  on  the 
Western  Slates  of  America  in  connection  with  emigration, 
we  will  put  spice  at  your  diapoaal. 

F.  H.  LiKTOET— Isa  Russian  coin  of  the  Empress  Anna,  and 
similar  to  Query  9840,  rephed  to  by  "  Bemardin,"  p.  361. 

E.  H.  C— Too  indistinct  for  illustration ;  probably  an  old 
jetton  or  counter  of  the  14th  or  I5th  century. 

D.  D.  Barrr  (Mancheater).— Many  thanks. 

BEmnABBiH.— A  claaailied  list  of  all  the   vegetable  oils, 

be.,  would  be  a  good  aubject  for  an  article^  aleo,  on  the 

modes  of  refining  tliem. 

F.  W.  G. — The  congratulation  ahoold  by  right  have  a  name 
and  addreaa. 

T.  Wakd.— No  stamps  enctosed  for  adrcrtiaement. 

1.  H.  D.— Should  be  glad  of  the  articles  on  silver  coins,  with 
aa  many  illustrations  as  are  necessary. 

V.  Scott.— We  never  send  private  addreesea  without  the 
consent  of  the  writer. 

OuE  ever  obliging  "F.R.AA,"  in  a  private  note,  saya ;— "  I 
assure  yon  I  personally  recommend  the  E.nolisu  Me- 
chanic right  and  left  to  every  scieniific  friend  I  have,  and 
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tv  ob«dt«noe  to  tho  iai(KABtloT)«  oT  %  nitmbar  of  r««den,  we 
hK/edfMjIded  on  ADpropiifttinc  «  portion  of  uiir  ap^on  Co  «  oon< 
dftnaMl  lliCOf  pftlADU  fts  neiirtjr  »•  possible  up  to  th*  iUt«  of 
our  litue. 


APPU0ATIOV8  POa  tBTrHU-*  P<T8NT  DURING  TAB 
VTRMK  BNOINO  MAT  80,  1870. 

14MH.0.  M.  XlmooM.  WiuvrKre,  tterki.  and  B.  Betlneoun 
Boatofpno-sur-Mer.  tmproreroenU  fa  hftrdeatng,  prosorviog, 
and  nusin*  baUdincinflt«rUlfl 

14MJ.  Pl«teher.4.  Brtd^irator-ttreet.  S*irord.  IropmTomonU 
In  eoktnic  and  dMulphurtxln*  thaoolttt  after  •t>talnlDK  the  i|ft«M. 
uUa.  and  other  produete  from  co^l 

140S  B.  A.  tetgh,  UaoohaeCflr,  ImproTemenU  In  ahantnt  and 
In  tmntmittlnv  power 

im?  B.  Wa1b»nK,  beads,  apparatna  to  aspedlte  tba  ACtinf  of 
**  upD«ra  "  tn  all  klnda  of  boot*  %nA  •hoea 

1108  B.  telKh,  Manehester,  ImDrovementa  In  pitea  for  enRl- 
netrfngparpeaea.— A  communtoatton 

1«M  H.  B.  Brook.  Wesimlnster,  an  Improred  nedletnal  ooiu- 
pound  or  ainraaobio  nordiiiL 

laOO  VT.  B.  Newton.  00.  Chuicery-lntM,  Iniproremeats  la  earth 
ctoMta.— A  commanioatlon 

1601  B>  Hunt.  I.sert«-«trAet,  Llnooln's-lnn.  Improvements  In 
meehanlan  for  faatenloff  Prenoh  or  folding  windows  at  any 
dealred  point  when  partlalW  ooened.— A  oommuolcatlon 

I60S  A.  Coehran.  KtrkConneld.  Renrrev,  Improved  apperataa 
for  dlsohsrfftnr  water  from  st«am  pipes 

laoa  J.  H.  Johnaon.  47.  Linouln's-mn-flelda.  tmproramenta  tn 
mftehln«ry  or  apparatua  tor  making  metal  oop  tubes.— A  com- 
mnnloatton 

1S0I  J.  Tule,  Glasgow,  Improrements  la  motlre<power 
enginea  

IWMT.  J.  Hsratl.  Ufford  Utlla.  Kind's  Norton.  Worcester. 
improvementa  la  parlour  foot-batls  and  other  tndla-rubber 
artifllea 

1900  W.B..  Lake.  9outhampton-huUd|n«a.  Lond'^n.  Improve- 
menta  In  anpporting  apparatus  fur  the  rollers  of  spuming 
frames.— A  oommunlcation 

1S><7  R.  H.  Pounds,  1.  Bmmett-atreet,  Poplar,  Improvementa 
lit  rntMt  and  oablea 

1Vj8  L.  Perkins.  0,  Seaford'S treet.  Begent-sqnare.  Improve- 
mnntt  In  oonnections  for   fire-engine  hoses  end  other  plp«M 

inoo  C.  Topham  Coleman-atreet.  Bunhill-row.  improvements 
In  certain  parte  of  maohlnea  for  mlnolng  or  minutely  dividing 
meat 

IMO  J.8.8t»mea.lS  Broad*rtr«et,  ftatcllffe.  a  new  or  improved 
ventilator  for  the  cabins,  holds,  nnd  o<jmp4rtm''nts  of  ehlps 

1511  J.MoNaught  Rorl  W.  McS'aiivht,  at.  OeorKo's  Foundry, 
Uochdale.  Improvements  In  mHChlociry  or  apparatus  for  wash- 
ing and  drvln*  wool,  yarn,  or  other  flnrotit  materials 

1512  W.  U.  lAke.  ttoathamptoD-buUdingi,  improremente  In 
waahlng  maoblnee.— A  eommunloatlon  ^ 

151S  0.  W,  Mlemeo^  a,  Qreut  George-Ntreet,  Westmliiotor.  Im- 
proremente tn  regenerative  gae  furnaoes  and  appiiratua  con* 
neoted  therewith 

lfil4  G.  Thomas.  Ootobeater,  Improvements  In  the  oonstruc- 
tlon  of  gaa  atovea. 

vn&J.  W  Uorafatl.  Camden  Town,  improvementa  la  venu- 
lattng  mines 

l»lflj.  Kaloon<;r,New  York,  U.8  A..  Imprevementelnm  aohloery 
for  forming  beta  of  wool  for  feltinx  purpose*.— A  oommunlcailon 

U17  J.  Shanks,  Arbroath,  wheels  for  traction  atcam  englnee 
and  other  heavy  vehtolna  .    . 

U18  8.  B.  T.  Bteane,  Barking,  Improvements  In  domastlo  Are* 


ISSOH.  Bea«em<«r,Qnef'n-«treei-Dlaoe.  Lonlon,  trnprovemem 
In  the  oonntniniion  at  ote^m  «liip«  xnd  other  vf«ef»i«  «»mpto,y< 
lor  the  eonrevanoe  of  paAHMnken*.  end  In  the  m9"xnm  «> 
apparatus  employed  to  preventer  lessen  se«*aickneaa  oo  bOA' 
auah  veMele 

IMO  W.  Oleland,  Unaere,  near  Liverpool.  linpmrr<l  inc«i 
and  apparatne  for  exhau'tlne.  ronrtug.  mni  puruyicjc  ««■    f*^ 


heating  and  Itlumtnatfng  purpnivee 

1881  8.  U.  Al«ph«n«,Gra«s    valley,    ,„   „ 

grlodtng,  eonoAntrating,  and  rfinntnir  ttn  and  otli*r  or*e 


.  Ai«ph«n«,  Gra«s   Valley,  Paltromta.  niAolilnea   f^ 


1881  i 
jflodtl_ „ _... 

1.108  A.  Manbre.  Baicer-street.  tmprovamenta  In  aT>p«r«t» 
appilosbte  to  the  eonvnrslon  ofoerealand  vegetable  etin*tAnc«' 
Into  saecharine  matter 

IMIB.  A.Stnibln.NnttIng  Hill,  Improvements  In  oamera*  •**; 
reflecting  and  marnlfvlngopaqne  obJ^ota— \  ooaimnnlo»"2Jf 

ISMO.T.  Leitch.  anthereinn.  a  ne<v  asrlcnltural  impleWeB^ 

1«B  W.  T.   small.  Ua.   WfllUm-ilreet.   Hollowny-      "^^ 
menta  in  the  method  or  methods  or  mipplj  and  riv 
and  other  (lulds,  rnapeotWaiv  to  and  rW)m  Miaartf 
dsterns,  and  o'her  like  veiteis 

1581  A  M.  Clark.  M,  Chanc^-rv-lane.  machinery  fbr  o«rmr»- 
ting  and  moulding  shMt  metal  wiiioh  Improvements  ars  si> « 
applicable  for  otber  pnrpoiea.--A  communieatlon 

1S87  K.  J.  OoUins.  li.  10,  and  17.  Bartholnmaw-doee.  Impvov*-- 
mentslnthe  manaraoture  of  embot^d  I!abrloa  In  tmttavloa  V 


•"iyji"if.i 


II.  Clark.  6S,  Chancery -lane,  self-acting  machine  for 
ig  wood  screws  and  eye-bolte.— A  communication 
USD  0.  B.,Barton.  178.  King  Bd ward-street.  Great  Grtmaby. 


briMklng  of  Ice  for  the  preaerratlon  of  flah  and  other  pur- 
poeea 

15tt  R.O.  Roblnaon,  Preaton.  Improvemeata  In  flre-grates 

I&U  J.  Appletoaand  K  O.  Roes,  Miuebester,  an  imprured 
process  and  apparatua  for  preparing  and  dnlehlDg  printed 
paper 

l&saO.  Schuck.  IS.  Idol 'lane.  London,  an  Improved  machine 
for  watering  and  sweeping  atreeta.— A  ooramuntcatlon 

t&n  U.  Jonee.  Qlerkenweil,  Improvrmeuts  In  the  manufacture 
and  treatment  of  coal  sas  for  illiirainHting  purpotea 

IfiSS  G.  Lnnge,  South  Shields,  improvement  In  the  treatment 
of  evparto  graaa  and  other  flbruus  materials 

16M  J.  Bullough,  Aocrington,  Improvements  In  looms.  warp< 


WUJilviv.  rimit.  auu  icii.  «*  o»cijr  ■cicuviiii;  (iicmu  a   uuic,  miu  r  bearalne  mschlnas  '  "^ 

tootherawbo,  withont  claiminK  any  title  to  that  appella-        ,w  J- Bernard.  Saiishury-ttreot.  strand.  Improvements  In 


tion,  yet  wish  to  know  what  U  gning  on  in  the  way  of 
pbytical  and  meclianical  discovery ;  and  I  am  bound  to 
ad^  that  I  never  made  any  recommendotion  more  conscien- 
tioaaly.  It  certainly  teems  to  me  that  such  a  twopennj 
worth  aa  the  Mkchanic  must  altimatetv  act  as  "Edex- 
renim,'  andawallnwup  not  only  ita  so-called  competitors, 
but  the  mast  of  our  popular  sdentiflc  seriHls  to  boot." 

The  Sixpenny  Sale  Column  is  the  only  '^ace  in  which  can 

appear  queries  sent  by  "  Saepe,"  H.  E.  Turner. 
J.  Thoxas.— You   cannot  obtain    a  speciAcation   antil    six 
months  after  the  date  of  application  for  the  patent. 

J.  Hatwood  (Bamsley).— They  are  quacka  of  the  worst 
description.  On  no  account  send  them  more  money,  or 
you  will  lose  iL  If  you  really  wish  to  try  galvanism,  applv 
to  some  respectable  medical  man.  anil  he  will  recommena 
von  a  proper  apparatus. 

T.  P.— Year  views  are  correct  The  aol-fa  system  is  not 
superior  to  the  old  notation. 

A  Nkw  Subsceibxk. — See  back  ntimbwt. 

A  Six  UoNTHs'  SuBscaiBKK.~To  the  Registrar-General, 
Somerset  Ilouse.    Cost  trifling. 

Thomas  Smith.— See  our  advertiaement  pages. 

H.  Katkxr.— The  As.  edition  has  a  key  and  also  a,  valoable 
appendix.  We  cannot  recommend  any  book  on  the  other 
suDject  named. 

Tjuvellkk.— Apply  to  any  optician. 

J.  W.  BxDroKO.— The  contribations  you  offer  would  be 
acceptable  if  up  to  the  mark. 

VxLocx.— You  will  find  some  information  on  the  subject  of 
rubber  tires  iu  the  description  of  the  *'  Phantom  "  bicycle, 
n  this  number. 

LivREPOOL  KxADRL—See  Mr.  Perry's  advertiaement  on 
Vol.  VIII.,  page  970. 

WoxKiNG  FOE  TiiK  LiFXBOAT.— I  cDclose  you  2*.  6d,  in 
stamps  for  the  Lifeboat  Fund,  being  3d.  per  100  on  the 
ordcra  I  have  got  for  label  printing.  As  an  araateur 
printer,  I  hit  on  this  plan  to  raise  funds  for  our  boat,  and 
to  tend  more  from  this  week's  advertisement.  1  enclose 
yon  two  or  three  specimens. — C.  FoauisT,  Loflhuuse,  near 
Wakeflcld. 

W.  on  Pitman's  Phonography  next  week. 

W.  C.  Collins.— Thanks  for  the  k  nd  offer. 

W.  B.— Ynu  will  see  trom  a  notice  elsewhere  that  the  day  of 
pnblicalion  will  be  altered  without  any  alteration  iu  the 
date.  The  Emqlish  Ukchahic  will  at  the  aame  time 
appear  in  new  type.  Bo  we  shall  not  only  be  stronger  by 
the  absoiption  of^ "  Scientific  Opinion/'  but,  we  bope^  look 
better. 

AmakC'ENSTS  —Send  name  and  addresc. 

Capt.  pETEBfeOK— Another  letter  on  the  "  Bteam  Lifeboat.** 
which  wat  in  type  before  yours  ceme  to  hand,  is  inserted. 

Elkctrical  DiscovKiiKS.— Isham  Bagp  next  weik. 

Paul  Gill.— Nothing  in  the  letter. 

T.  GiLLiMonAM.— LeUer  on  the  City  of  Boston  much  too 
dreamy  for  prartlral  mortals, 

EaiATA.— "  J.  K,  P. "  writes :— In  my  note  on  br^tst  intttu- 
ments.  page  26 1 ,  far  "  care  "  read  "  ease,"  and  "  gain  "  for 
"jam"  in  my  uoteoo  throttle  valve,  in  same  page. 


blast  and  other  fumaoea.  and  In  extracting  metali  from  their 
ores  and  from  metallurcioal  produou 

1538  J .  Webater,  Rlrmlngham,  Improvemrnta  In  ooavertera  for 
the  manufacture  of  steel  and  other  metals 

)&S0  W.  Uorton,  Shelfleld,  Improvements  In  centre  bits 

lUO  B.  Cooper,  Prome,  Impruvemenu  In  looms  for  weaving 

16S1J.  Baatwood,  Bradford,  and  U.  W.  Whitehead,  Hoibeok, 
traprovemcnta  In  machinery  for  oombing  wool.outton,  tlax,  and 
other  flbrona  anbstaiicea 

1981 W.  B.  Newton.  08.  Chancery-lane,  ImprovemenU  In  looms 
for  weaving.— A  communlcAtlon 

lUS  W.  Arnold,  Bamsler.  and  W.  Oamelley,  UanehesUr,  Im- 
provements In  steam  boilers 

1584  L.  Walker,  and  P.  A.  Walker,  Liverpool,  an  Improved 
aettlngfld 

15S5  w.  Malam,  New*ro»d,  Botherhlthe.  an  Improved  furnace 
orapoaratus  forconaumtng  creosote  and  other  hydrocarbons 
for  the  procuetlnn  of  heat 

1888  J.  Bernard.  Salisbury -street.  Strand,  Improvements  In  the 
treatmaet  of  oertaln  ores  and  metalliirgtoal  product*,  and  la 
ihe  extraotlon  and  reoovery  uf  their  metals 

1887  W.Astrop,  Uomerton.  ImprovemenU  In  motive  power 

1888  A.  Prerlehs.  Hamer  Hall,  Uochdale.  Improvements  In 
machinery  for  spinning  and  doabUog  ooitoa  and  other  Ahrous 
mnierlala 

1&30  J.  I.  Taylor.  Manehester.  Improvements  tn  waahlog. 
churning,  and  mixing  machinery 

luo  G.  Zftller.  IS,  Great  Prescot-etreet,  Qoodmans-nelds, 
Uiddleaex,  Improvnmenta  In  Are-arms 

I8il  w.  Morgan,  Uotherhlthe,  Improvementa  In  earrtega 
axles  and  bearings 

IMS  It.  Gammon.  Warmloster-road.  Weetbury.  an  Improved 
railway  sleeper  for  permanent  ways 

1813  J.  Sellera,  Preston,  impruvemenu  In  mileage  Indicators 
for  vehicles 

16U  J.  Henderson,  New  York,  improvementa  In  the  pr'>eeas  of 
reAuIng  and  purifying  oast  Iron  for  foundry  and  lor  other  pur* 
poaee 

i&is  P.  G.  B.  Westmaoott,  KiswIok.  Newcoatle-on-Tyne,  Im- 
provrmenta  in  appnratun  for  grludlngor  poHiihiiig  plate  glaas  or 
slaba  of  slate  stone,  marble  ur  nther  tiinntnnci'i 

lUO  H.  Hlandy,  Kottin«tiam.  lmprovem»inba  In  the  oonatntc- 
tton  and  arrangement  of  veasela  empionvd  lu  the  mauufacture  ■ 
of  Ditrous  oxide  gas 

1547  H.  Kore.  Albany-atreet,  Rcgent'a-park,  Improvementa  In 
the  mode  of  attaching  mineral  teeth 

1648J.  Dargueand  W.  pArgiie.  Kradford,  Improvements  In 
machinery  or  apparatus  employ ed  in  the  process  of  bleaching, 
scouring,  dyetnr.  and  slzinK  warps  ur  yarns  and  rahrlna 

1&40  B.  J-  B.  Hills,  SA.  HouthAmpton-nutldlosa.  imprurements 
In  safety  attachments  for  steam  generators.— A  communica- 
tion 

1880  J.  Cope.  New  North-atreeC,  Plntbury,  an  Improvement 
In  ateam  englnea 

lUl  H.  A.  Bonneville.  10,  Sacttrlllo-atreet,  Piccadilly.  Improve- 
ments tn  breech -losatog  flre-arma  —  a  oommunlontiOn 

1&A3H.  A.  Bunnevllia,  a  new  and  improved  label  holder  and 
fasieoar.— A  commuulcAtlon 

1588  W.  K.  oedge.  11.  Wellington -street.  Strand,  anew  or  Im- 
proved system  of  grooves  for  roUuig  and  ahapmg  Iron  or  other 
metals.— A  eommnnkatlon 

1881  W.  B.  Gedge,  a  new  or  Improved  plough.— A  eommunloa- 
tlon 

I&IW  U.  Kterens  and  J.  R^ndy,  San  Franolsoo,  an  electro-mag- 
netic motor  for  sewing  and  other  maolime* 

IVKl  W.  8,  Moure,  Percivai-strent.  Uoatvnll-road,  an  Improve- 
mf^tit  In  hand  mirrors  and  other  like  nrtloles 

l&VW.  J.  Schlvslngor.  Unlun-Cuurt,  did  Broad-street.  Im- 
pruvementa  in  pruduclng  rotary  mnttitn,  appliCAhl«  to  eitg 
iteateTM,  chums,  tKitue  wasUvrs.  washing  maouUtes.  drill*. 
t(oli>   Hnd  other  instrumenta— A  rommUDleatlMU 

ix^  P.  Tummnai,  l*aria,  tfoulevart  da  Straa*  oorg,  13,  an  Im  • 
proved  tbermo  press 


inostt.  P.  Williams.  Qreat  GeovKA-streat,  Westminater.lEt 
provemeuu  In  railway  iwltehes  or  Junction  points 

ISM  O.  D.  Abel.M.  »nuth«mpton-huildlnga.  Chanoerv-laa^ 
Improvements  In  the  manafaotnre  of  s*eket«  and  ferralet  cf 
wrought  iron  and  other  metals.- A  oomnnnloatlan 

15711  O.  D.  Abel.  Improvementa  In  thenaaufaotureofwroagt;. 
metal  tubes.— A  oommuniottlmi 

IA71  0.  D.  Abel  imorovamenls  In  apparatas  for  drawing  tu'* 
sknipa.— A  onrnmiini^AUnn 

lS7i  W.  Pnrini.  MarsetUee.  Improved  api»ar»taa  to  a 
•mployM  in  Kvmnastlc  performanoes 

1578  H.  Bryant.  Hartford.  Oonneetleut.  an  Impro*^ 
apparatus  for  lUuitrating  the  motions  of  aonaa  of  tk 
heavMniy  bodies  and  exDlainlng  various  oeleatlal  phmioniAna 

1574  w.  Beamish.  I,  Klgin-rn<d.  flalnt,  Peter's.park.  Padd«v 
ton.  oonstruetinK  a  eytlndrical  Iron  herb  for  the  rto»pt)«^ 
repalrlDg,  and  maintaining  telegraph  wtraa 

15*8  O.  Mather,  csrt^la  improvaments  In  maoblnery  i 
apparatus  iis*d  In  slxInK  and  dresAlng  yam 

1*78  J.  P.  Wiles,  ^aa■court,  ComhUl,  Improvemeata  t» 
eleetro-maanetlc  engines 

1577  W.  E. Gedge,  Improvementa  tn  knitting  machine^.- 
eomm  utttcatlon 

1678  A.  T.  Newton.  ImptOTsnents  in  looms  forwaarinc.^ 
oommnnioatloQ 

1579  L.  Mignnt.  Bonlerard  da  Straabourg.  IS,  Improved  m» 
chlnerr  for  making  lee 

.  **??  "*  Bessemer.  Qanen-a'raet-plaoa,  London.  Improve^enti 
In  the  construction  of  alea  shins  nmployed  fur  the  rn^n- 
veysiiee  nrpuseengers'  tnggag^  rd  eatue.  and  in  the  *dp*  rutii* 
employed  for  such  purpose  on  board  ships,  and  for  leaeenmg  or 
preventing  aea  slokneaa 

PATBVT3    SBALKDl 
till  J.  L.  Booth,'lmprovemoiit8  to  the  manafhetureof  ralU 
for  railroads 

8808  J.   *:.  TongnsL  Improvementa  fn  machinery  or  appa  ram* 

for  aewiDg  or  stitehtnc  together  then  ambers  or  separare  pmrtm 

of  A  volume  In  the  operaUunafbookblodlng.— A  oomm'inloaltoa 

8811  K.  Jnhnaun.  uoprovmoits  in  thv  arrangemeiitana  ooa- 

Btruotlon  or  gnuiartes.— A  cominaaieatlon 

M78  Q.  T.  Bousft«dd.  improvementa  In  the  treatment  of 
aromatic  seooudarymooamVaea  for  obtaining  eolourlBg  matter. 
—A  communication 

8(178  G.  Brmen,  G.  A.  Brmen,  and  W.  Poster,  Improvementa 
In  the  construction  of  brashes 

10^  C.  D.  Abel.  ImprovemenU  in  ploogha  and  cultivators  fot 
tilling  the  soli  —A  oommunteulon 

S72i  H.  B.  Newton,  improvemeata  In  traction  englnea.— A 
eomm  uni  cation 

4S  w.  Wield,  improvementa  la  maohlaaiy  for  winding  yam 
or  thread  on  to  bobhtne  .     ^ 

01  P.  U.  Knevltt,  Improvementa  in  abutters  andbUnds  for 
windowa 

100  a.  Kent  ImproremenU  In  rotary  knlfe-cleanlog  and 
polishing  mnehlnes  .^     ^,. 

711  J.  Moysey  and  C  Thorae.  ImprovemenU  In  backlhi} 
machinery 

778  w.  Ualnforth  and  W.  Kalnrorth.  Jua,  tmprovsasats  (a 
rotary  corn  sereeoa  for  dressing  and  separating  grain 

851  J.  Bradbury.  J.  Rradbury,  and  J.  KoberU,  Imprwements 
In  maehlnery  for  (alting  hat  bodies 

084  W.  MaoLean,  ImprovemenU  In  printing,  UthoFSpking. 
and  slaoographlng 

088  A.  Barlow  and  J.  Taylor.  Improvementa  In  maoktsMT  «f 
apparatua  to  be  employed  In  preparing  cotton  or  other  twoai 
Bubatanoea  for  aplnniog 

S451  T.  Uelaalg.  Improvementa  In  making  a  new  deHrthT«  or 
phenol,  and  in  producing  certain  colours  therewith  upoe 
textMe  fabrics  and  yarns 

84810.  H.Hadaon.  ImprovemenU  tn  oou  or  bedalaads,  aaA 
guai  ds  to  he  attached  thereto 

8461  E.  T.  Hnghes,  manufacture  of  elllptle  sprlDg*.  and 
In  apparatua  employad  therein.— A  eommnnloatlon 

8408  A.  W.  poouok,  ImDrorcmenU  In  meUra  or  apparatus  for 
meaaurlna  water  and  other  llqu'ds 

8484  W.  H.  Willis,  a  now  or  Improved  apparatna  for  register' 
Ing  or  Indicating  the  points  of  games 

8465  R.  Aoion  and  J.  Mustard,  improvementa  In  machinery 
for  feed  I  nx  oardlne  engines 

8171  vv.  Spence.  ImprovemeaU  in  the  manufaotura  of  sou 
erysials  _, 

iVi  T.  n.  Green,  appllaaoa^  ^r  use  In  the  mannlacture  * 
articles  or  earthenware  and  ehtnawars  . 

8480  J.    Peiroe,  Improvcl    compound   machine  for  outttif 
tenons  and  mortise*  and  sawing  wood 
8488G.  Hammer,  lmprovcm«-nts  in  oork-«uttlag  nachlnei 
848SA.  Mitehfll,  imprrivemenu  in  ealsaona  orapparatustt 
faelllUte  tho  balidine  of  bridge  plera 

8104  P.  A.  s.   LaiiKiols.  and  L.  3.  Thomaaaln,  Impravemcaa 

In  the  maniifaotiire  of  autphurlo  acid 

8406  K.  Pteld.  valves  fur  at»am    Qre-engine  and  other  pumr« 

8106  W.ITatham.  ioiprovemtnta  In  manlilnery  fbr  opening  arri 

breaking  hitrit  waste,  ra«a>>f  cottun.  woollen  flax,  or  *llk,  auA 

for  eoutohing  and  carding  rihrous  subat«n0e» 

3658  A.  M.cnark,  ImprovemenU  In  Jaequard  apparatna-& 
eommutttontiun 

8888  B.  Shakeapear  and  G.  XlUtoa,  ImprovemenU  U  seains 
machines 
8005  H.  are*n.  (raprovemenU  In  1  nhrloatora 
1018  A.  U.  Brandon,  ImprovemenU  in  looms.- A  oomnoucs- 
tlon 

8477  J.T.  Grlffln,  ImprovemenU  In  preparing,  treating,  and 
carina  sponge  to  render  It  elastic  and  suluble  for  use  a*  e 
stuffing  for  bed*.— A  commnntcatlon 

8488  P.O.  Wnbh.  ImprovemenU  In  t->a  manutacturs  of  sub- 
marine teloKraphlc  cables 
3400  J-  U.  Wilson,  an  Improved  revolving  engine  and  pnmp 
8507  J.  B<>yd,  improvements  In  maohtuery  fur  winding  yar^ 
or  thread  upon  conioal  surfaoea 

SR?8  w.  ^iLuiks,  improvements  tn  machinery  for  forging  shoes 
for  liorsea 

8641  i.  H.  Johnson,  ImprovemenU  In  oruotblea,  melting  pcAs, 
retorU.and  furnaoea.— A  oommunloatlou 
85W  K.  Bdwnrd*  Improvement*  In  photo- mechanical  T>rlotm< 
8548  0.  Preaton  ana  J.  Crostige,  ImprovemenU  Inapparatn* 
for  rrgulating  the  supply  of  water  to  waterclosets 

81)06  J,  Kailantyua,  ImprovemenU  in  the  manufactareof  yams 
01  th*-eada 

siwa  w.  I.  Hrtherlngtnn,  Improvements  In  motlve-powet 
enKitea  Bp««lally  adapted  for  propelling  sblpa 

3iii5W.  K.  Newton,  Improvemanu  In  haruaia  for  locma— A 
Communication 

Stat  B.  Uona.  Improvement*  in  kilns  or  apparatus  fortbs 
maxufaeture  of  maiU— A  commnnleetlon 

sa3s  J.  Askew,  refrigerator  lor  cooling  brewers*  and  dis- 
tillers' wort 

MMl  J.  o.  Martin,  an  Improvrment  tn  the  mannfartura  or 
tliiit'gs  as  •  substttuie  for  iai;i)[ia»a 

3670  H.  Utitlor,  improvemeut  In  tbs  nanufhntnr* of  lace  In 
twiikt  lace  mHChlne* 

130  A.  M.i'Urk,  1mi>ro\'emenis  In  w'oden  pavements  and  to 
oiitl'iK  the  hlooks  therefor.— a  comm<>niiiatl<*n 

7l'>  .  <  hatwood  and  J.  Kturgeon.  Impre  emenu  la  dlrc<t-aet- 
If U  .  'Wer  hammers 
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ACCIDENTAL  COLOURS. 

IK  oox  recent  articles  on  "  Colour  and  Colour 
BUndneM,  it  will  be  noticed  that  we  have 
treated  merely  of  ohjeetive  colours;  that  is  to  say,  of 
coloura  that  may  be  said  to  hare  a  real  existence, 
Arising  from  the  decomposition  of  white  light,  and 
in  regard  to  which  the  eye  is  to  be  considered 
simply  as  a  passive  instrnment  fonnio^-r  the  organ 
of   vision,  and  is  in  no  way  employea  in  the  for- 
jnatjon  of  the  eBect  it  witnesses.    Bat  nnder  par- 
ticiilar  drcomstanoes  the  eye  iLself  is  capable  of 
producing  a  certain  degree  of  oolonr  which  has 
no  real  existence,  and  is  risible  to  the  eye  only  as 
long  as  the  circumstances  that  prodnre  the  unreal 
coloar  are  capable  of  exerting  their  eiTect  upon 
the  organ  of  vision.    Tu  these  colours  has  been 
applied  the  term  itUijeetiveoT  accidental,  and  their 
prodaction   is  owing  to  a  reactionary  property 
that  the  eye  possesses  nnder  the  inflaence  of  light, 
more  or  less  vivid,  and  which  converts  the  organ 
of  -vision  into  an  active  from  a  passive  state.  This 
ireactionary  power  is  well  described  in  a  letter 
from  Newton  addressed  to  Locke,  in  which  he  de- 
cribes  an  experiment  performed  at  the  peril  of 
bis  sight.    Newton  subjected  his  eye  to  the  action 
of  a  great  amount  of  onnoentrated  light,  by  look- 
ing at  the  image  of  the  Son  reflected  from  a  mirror, 
andthen  turning  his  eye,when  snfficiently  fatigued, 
to  an  obsonre  comer  of  the  apartment,  he  closed 
the  eydid  and  prepared  to  watoh  the  result,  when 
be  saw  a  luminous  image  of  the  Sun,  snrrounded 
with  coloured  rings,  which,  growing  weaker,  by 
iegrees,   finally  disappeared.    "I  repeated  thu 
act  a  second  and  third  time.    At  the  third  repe- 
^tion,  when  the  Inminous  image,  and  the  colours 
which  surrounded  it  were  rapidly  disappearing, 
and  while  my  attention  was  concentrated  in  the 
expectation  that  I  should  completely  lose  sight  of 
them,  I  saw  them,  with  no  little  surprise,  again 
make  their  appearance,  and  gradually  become  as 
vivid  and  strong  as  they  had  been  at  the  moment 
,when  I  ceased  contemplating  the  Sun."  This  ex- 
periment satisfaotofily  establishes  the  fact  that 
the  retina,  after  having  been  excited  by  the  action 
of  a  luminous  object,  is  gifted  with  the  power  of 
calling  up  a  succession  of  coloured  images  that 
have  no  real  existence,  but  as  the  experiment 
performed  by  Newton   is  highly  dangerous,  and 
likely  to  l>e  attended  with  disagreeable  results, 
we  shall  content  ourselves  with  describing  ex- 
periments which  equally  well  attest  the  active 
power  of  the  retina  to  produce  unreal  images,  and 
which  can  be  performed  without  danger  or  difB- 
cnlty. 

If  a  red  wafer  be  placed  upon  a  white  ground, 
as  a  piece  of  paper,  for  example,  and  be  atten- 
tively examined  for  some  time,  jhere  will  be  per- 
ceived around  the  wafer  a  ring  of  green,  and  if, 
after  this,  the  eye  be  directed  to  a  second  piece  of 
white  paper,  at  the  same  distance  from  the  eye  as 
the  first  on  which  the  red  wafer  was  laid,  an 
imaginary  green  wafer  will  be  perceived  of  the 
BMue  dimensions  as  the  original  red  wafer,  which 
.  P^dually  grow  fainter  and  finally  disappear 
M  the  irritation  occasioned  by  the  red  rays  from 
the  wafer  gradually  dissipates  itself.  This  is  the 
manner  in  which  the  experiment  wag  effected  bv 
Bnffon,  but  Scherffer  has  noticed  that  the  acoi- 
oental  colour  was  both  more  brilliant,  and  the 
OBtline  better  defined  if  the  natural  colour  was 
view«l  on  a  black  ground,  and  the  eye  afterwards 
transferred  to  a  white. 

If  the  wafer  be  of  a  yellow  or  blue  colour,  the 
em  on  bejog  transferred  from  the  natural  colour, 
wll  see  a  phantom  wafer  of  violet  or  oraDgej  if  it 
be  black,  the  consequent  object  will  be  white.and 
""  "V^  ."'«!»'°«  this  experiment  makes  ns 
actiaainted  with  the  fact  that  the  accidemal  colour 
aruiSng  from  the  prolonged  contemplation  of  a 
natural  co  our  is  of  a  compUmenUry  hue,  the 
tOTi  c<mplenunt»ry  being  understood  to  imply 

rf^«"'i°I'"'T'"'*''''«°  ""°^«''  together  pr(^ 
dace  white.  An  attentive  consideration  of  the 
ample  experiment  we  have  just  described  con- 
Tinees  as  that  two  distinct  phenomena  are  going 


on  at  the  same  time,  namely,  that  which  produces 
the  border  of  the  complementarv  colonr  around 
the  wafer  while  it  is  being  examined,  while  at  the 
same  time  the  eye  is  so  affected  as  to  be  capable 
of  producing  a  phantom  colour,  after  the  removal 
of  the  wafer.  To  the  first  of  these  two  classes  of 
subjective  colours  has  been  applied  the  tenn 
timuUantotu,  to  the  lattrar,  luceedatuoiu.  We  will 
treat  of  the  latter  class  first,  taking  M.  Plateau 
as  our  guide. 

The  researches  of  M.  Plateau  on  Qiis  subject 
have  led  him  to  decide  that  the  disappearances 
of  images  do  not  vanish  with  a  gradual  and 
regular  decrease  of  brilliancy,  but  are  accom- 
panied with  a  succession  of  disappearances  and 
reappearances.  The  method  of  observation  em- 
ployed by  M.  Platean  was  as  follows : — While  one 
of  his  eyes  was  closed  and  bandaged,  be  directed 
the  other  with  fixed  attention  for  a  minnte  at 
least  at  a  red  paper,  catting  off  all  extraneous 
light  by  adapting  a  blsckenrd  tube  of  about  fifty 
centimetres  in  length,  and  three  in  width,  to  his 
uncovered  eye.  When  the  eye  was  sufBoiently 
fatigued,  he  turned  his  eye  to  the  ceiling,  without 
removing  the  tube,  and  without  uncovering  the 
closed  eye.  On  the  ceiling,  he  saw  projected  a 
green  circle,  soon  followed  by  a  red  circular 
image  of  feeble  intensity  ;  this  red  spectrum  was 
followed  I^  a  green,  which  again  gave  place  to 
the  red,  and  so  on,  the  red  appearing  as  often  as 
four  times,  though  of  coarse  gradually  decreasing 
in  brilliancy.  Notwitbgtaflding  Sir  David  Brew- 
ster's assertion  that  the  manifestation  of  these 
phenomena  are  physically  impossible  in  a  per- 
fectly darkened  room,  the  complementery  image, 
and  precisely  the  same  appearances,  can  be  pro- 
duced by  closing  the  eyelids,  and  pressing  the 
fingers  upon  them  to  exclude  all  light.  This 
fact  has  required  some  modification  of  the  hypo- 
thesis  advanced  by  Brewster  to  account  for  the 
phenomena,  of  which  we  shall  say  more  here- 
after. 

The  experimente  of  Sdberffer  have  decided  that 
accidenul  colours  are  capable  of  oombiulng  and 
blending  together  precisely  as  objective  colours  ; 
thus,  the  aoddental  blue  and  yellow  form  a  green; 
the  red  and  blue,  a  violet,  and  so  on.  The  method 
of  proceeding  of  Scherffer  was  exceedingly 
simple.  He  placed  on  a  black  gronnd  small 
squares  of  violet  and  orange  (the  complemen- 
taries  of  these  being  yellow  and  blue  respectively), 
and  fixed  his  e^e  steadily  first  on  one,  and  then 
on  the  other  without  moving  his  bead,  till  each 
had  been  examined  four  or  five  times.  He  then 
turned  to  a  white  wall,  on  which  he  perceived 
three  squares  in  juxtaposition,  coloured  yellow, 
green,  and  blue,  the  middle  square  being  formed 
by  the  combination  .of  the  two  acddsntels,  yellow 
and  blue.  If  orange  and  green  bad  been  the 
objective  oolonrs  examined,  violet  wonld  have 
been  the  colour  of  the  centre  square ;  in  every  case, 
the  colour  of  the  mean  would  be  a  mixture  of  the 
oolonrs  of  the  two  extremes.  There  is,  however, 
one  exception  to  this  rule,  which  occurs  when 
one  of  the  objective  colours  is  the  complementery 
of  the  other;  as,  for  instance,  if  red  and  green  be 
the  two  colours  subjected  to  scrutiny.  The 
centre  square  in  this  case  is  not  white,  but  of  a 
dark  neutral  colour,  if  projected  on  a  white 
ground,  and  completely  black  if  the  eyes  be 
closed. 

Since  two  accidental  oolonrs  are  capable  of 
combining,  it  might  be  expected  that  an  acci- 
dental could  be  blended  with  a  real  colour,  and 
this  is  the  case,  which  shows  that  accidental 
colours  have  all  the  attributes  of  real  colours,  ex- 
cepting stebUity.  The  experiment  to  show  this 
combination  is  easily  effected  by  changing  the 
black  or  white  screen  which  we  have  hitherto 
considered  to  be  employed  as  the  material  on 
which  the  accidental  coloar  is  projected  for  a  co- 
loured screen.  If,  for  instance,  the  accidental  red 
arising  from  prolonged  contemplation  of  the 
ol^jective  ^een  be  thrown  on  a  blae  screen,  a 
briUiant  violet  will  be  the  result  But  it  should 
be  noticed,  if  the  accidental  red  arising  from  the 
same  circumstances  as  detailed  in  the  last  experi- 
ment, be  projected  upon  a  green  screen  the  effect 
will  be  simply  to  produce  a  neutral  grey,  of  a 
dM-k  tone,  that  is  to  say,  in  general  terms,  that 
when  the  aocideotal  image  is  projected  on  a  screen 
of  the  same  colour  as  the  objective,  the  effect  is 
simply  one  of  obscurity.  On  the  ether  hand, 
when  the  screen  is  of  the  same  hue  as  the  acci- 
dental, or  the  complementary  of  the  natural 
colour,  the  brilliancy  of  the  phantom  colour  will 
be  much  enhanced,  and  stand  out  prominently 
from  the  neighbouring  coloured  surface.  This 
will  be  the  case,  for  example,  if  the  exciting 


)bjeot  be  yellow,  and  the  coloured  screen  viobt.  - 
Snch  are  a  few  of  the  properties  of  tucctdaruovs 
rubjective  colonrs.  Before  we  proceed  to  mantion 
r.he  cause  of  the  pheoouiiena  we  will  add  a  few  of 
the  familiarities  pertaining  U>  ntrmUemeout  lui- 
jective  oolonrs. 

As  we  have  already  said,  this  is  the  name  that 
physicists  have  applied  to  the  accidentel  colonr 
that  is  created  during  the  contemplation  of  a 
oolonred  object.  Many  experiments  prove  beyond 
all  donbt  the  capability  of  the  eye  to  imagine 
oolonrs  while  so  occupied,  and  the  timullaneout 
lam  of  eontratt  is  one  of  no  little  importecoe  in 
the  many  trades  and  prof  easions  in  which  oolonred 
deoorations  are  employed,  and  the  assortment  of 
tinte  iovolved.  As  the  coloured  fringe,  which  we 
have  described  as  appearing  round  £e  border  of 
a  Inminous  circular  image,  is  not  without  ite  ob- 
jections as  a  proof,  and  as  an  instance  of  tbn 
existence  of  this  law,  we  will  describe  another 
experiment  easily  per'brmed,  and  which  dispel* 
all  doubt  on  the  subject.  Take  two  pieces  of  , 
paper  of  about  twenty  inches  square,  each  of 
which  is  colonred  by  an  even  tint  of  two  different 
(the  one  red,  and  the  other  yellow,  for  example) 
colours,  of  as  near  as  possible  the  same  intensity, 
and  cut  the  two  squares  in  halves.  Fix  the  four 
pieces  of  paper  upon  a  piece  of  brown  holland 
opposite  to  a  window  in  such  a  manner  that  two 
edges  of  two  differently  coloured  pieces  of  paper 
may  be  in  conteot,  and  at  a  distance  of  about  ten 
inches  suspend  the  two  other  pieces  of  paper  each 
on  the  side  of  its  own  colour  (these  two  exterior 
slips  to  serve  for  comparison).  On  examining 
carefully  the  entire  arrangement,  it  will  be  seen 
that  the  two  centre  half  sbeete  undergo  recipro- 
cally a  modification  of  tint,  and  are  no  longer 
identical  in  colour  with  the  separated  sheets,  bat 
each  has  teken  such  a  tint  as  would  result  from 
.the  original  oolonr  being  tinged  by  the  comple- 
mentary of  the  colour  of  the  other  strip.  In  the 
example  we  have  supposed,  the  interior  red  strip 
win  tend  to  a  violet  colonr,  and  the  adjaeest 
yellow  strip  to  a  green.  M.  Ohevrenl,  to  whose 
ingenuity  we  owe  this  decisive  experiment,  had 
abundant  proof  f  umiahed  him  of  the  existence  of 
this  phenomenon  in  his  official  capacity  as  Su- 
perintendent of  the  Dyeing  Department  of  the 
Boyal  Manufactories  of  the  Oobelins,  by  the 
complainte  of  drapers  who  had  given  cloths  of  a 
single  colonr,  red,  violet,  or  blae,  to  have  black 
figures  painted  upon  them;  on  the  red  cloths 
appeared  to  them  green  patterns,  on  the  violet 
cloths,  greenish-yellow  ones,  and  upon  tlie  blue, 
orange-colonred,  instead  of  the  black  that  had 
been  ordered.  Ineaohcase  it  will  be  noticed  that 
the  colour  with  which  the  black  appeared  to  be 
tinged  vras  the  complementery  of  the  colour  on 
which  it  was  painted.  M.  Cbevrenl  covered  np 
the  groundwork  of  the  cloth  in  sach  a  way  as  to 
allow  only  the  black  to  be  visible,  when  Uie  de- 
signs appeared  as  .black  as  could  have  been  de- 
sired, and  the  fault  was  entirely  in  tihe  ignorance 
of  the  drapers  to  this  law  of  simultaneous  con- 
trast 

The  researches  of  M.  Cbevrenl  on  this  subject 
are  extensive  and  exhaustive.  We  shall  merely 
mentian  here  the  condusions  to  which  hu  ex- 
perimente and  experience  have  conducted  him  ; 
they  can  all  be  deduced  fkom  the  general  enuncia- 
tion of  the  law  of  simnltaneons  contrast.  If  two 
colours  are  iujnxteposition,  of  which  one  is  the 
complementery  of  the  other,  since  each  has  the 
tendency  to  overspread  the  surrounding  space 
with  ite  complementary  tinge,  the  brilliancy  of 
each  must  be  enhanced,  and  the  result  must  be 
to  produce  colours  of  greater  parity  and  bright- 
ness. The  knowledge  of  this  fact  is  of  great  nse 
in  a  variety  of  cases.  For  instence,  the  employ- 
ment of  red  hangings  and  deoorations  in  apart- 
mente  is  not  desirable,  since  the  effect  of  such  a 
colour  would  be  to  give  a  greenish  tinge  to  the 
countenancei  of  the  inmates,  and  destroy  the  red- 
dish colour  which  is  highly  prized  in  mahogany 
furniture,  giving  it  the  appearance  of  oak  or 
walnut  wood.  Judging  from  optical  principles, 
the  head-dress  that  is  best  calculated  to  adorn 
a  fair  complexion  would  be  a  green  hat  lined  with 
rose-colour,  because  the  rose-tint  is  reflected  on 
the  countenance,  and  is  farther  heightened  by 
the  complementary  of  the  green  overspreading 
the  face.  Undoubtedly,  our  example  is  a  work 
of  supererogation,  but  it  equally  well  serves  our 
purpose  of  Uloatration.  -^ 

If  white  be  brought  into  contact  with  any 
oolonr,  it  is  of  course  slightly  tinged  with  the 
complementery  of  that  colour,  but  the  colour 
employed  becomes  deeper  and  brighter.  The 
same  result  foUowa  fiom  the  iuvoluntory  con- 
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tragt  of  blaol^  and  any  colour,  and  when  black 
and  white  am  in  joxtapoution,  the  former  be- 
comsi  deeper,  and  the  latter  more  brilliant  than 
when  viewed  separately.  The  aame  modification! 
of  colour  take  place,  though  lees  dirtinotlj,  when 
the  twe  object*  are  not  in  contact,  the  alteration 
of  colour  becoming  lees  aa  the-  diitanoe  between 
them  becomes  greater. 

Simultaneous  acoidenhtl  colour  manifests  itself 
in  another   entirely  difierent  manner,  but  not 
less  interesting,  as   is  eTidanood   in    Coloured 
Shadomi,  whidi    differ  from   other   accidental 
colours,  which   are  difficult    to  peroeive   and 
eminently  transitory,  ky  their  nridness    and 
strongly-marked  cbamcteriBtios  ;  "  and  the  mind, 
howeTer    convinced   of  their   unreality,  repeb 
with  difficulty  the  notion  that  they  are  no  simple 
illusions,  no  purely  subjectiTe  appearance,  but  in 
truth  real  colours."    These  coloured  shadows  are 
'  produced  with  no  great  difficulty,  and  no  very 
eztensiTe  apparatos.    It  is  sufficient  to  interpose 
a  body  illuminated  with  white  light  between  the 
coloured  light  and  the  screen  on  which  the  light 
falls,  when  it  will  be  seen  that  the  shadow  is 
tinged  with  the  colour  that  is  complementary  to 
the  coloured  light.    For  example,  if  we  have  a 
cone  of  red  rays  falling  upon  a  sheet  of  paper, 
and  an  opaque  body  iUnminated  by  white  l^ht 
be.  introduced  in  front  of  the  paper,  the  shadow 
will  be  intensely  green.    Of  course,  by  varying 
the  colour,  by  means  of  a  succession  of  coloured 
glasses,  the  shadow  of  the  interposed  object  may 
be  made  to  pass  through  all  thevarying  shades  of 
the  spectrum.    Count  Bumford  has  heen  one  of 
the  most  enthusiastic  observers  of  this  class  of 
subjective  colours  ;  he  expresses  his  admiration 
in  no  measured  terms.   "  The  shadows,"  he  says, 
"  were  tinged  with  an  infinite  variety  of  colours, 
the  most  unexpected,  and  often  the  moat  beau- 
tiful ;  they  varied  unceasingly,  sometimes  with 
inconceivable  rapidity  ;  the  eyes  were  fascinated 
and  the  attention  involuntary  fixed  on  this  magic 
tableau,    equally  ralchanting    and    new.      The 
clouds  carried  by  the^winds  seemed  each  in  its 
turn  to  bring  an  endless  sucoessUB  of  difierent 
colours  with  the  mast  harmonious  tints."    Yet 
this  "magic  tableaa "  waa  produced  with  the 
most  simple  apparatus  ;  nothing  mora  Uum  two 
little  apertures  covered  with  coloured  glass,  suffi- 
ciently removed  from  each  oUier  that  U>e  light  of 
the  Sun  which  passed  through  these  coloured 
glasses  might  throw  two  distinct  ^dows  of  the 
same  opaque  body.     Although  the  opiqus  body 
must  be  necessary  to  produce  a  shadow,  the  ex- 
periment can  be  varied  to  show  the  light  tinged 
vrith   the   complementary  of    the    surrounding 
coloured  light.     Mensnier  vouidies  for  the  success 
of  the  experiment  performed  in   the  fallowing 
manner: — In  a  room  where  the  illumination  is 
effected  by  moaoa  of  the  solar  light  taranamitted 
through  a  red  curtain,  tiie  light  of  the  sua  pass- 
ing  through  a  small  orifice  out  in  the  curtain, 
and  falling  on  a  white  screen,  will  not  be  white 
but  greCTi. 

However  difficult  it  may  be  to  believe  that  we 
are  deceived  in  the  colour  of  these  shadows,  it  is 
by  no  means  difficult  to  praga  that  we  reailj  are 
so.  We  are  indebted  to  Coant  Bumford  for  re- 
moving all  doubt,  that  attaches  itself  to  this 
section  of  sutgective  drfoors,  and  for  tearing 
away  the  veil  of  mystery  that  sanovnded  them. 
He  arranged  his  apparatus  as  usual,  and  made 
quite  sure  Uiat  the  phnsoauna  of  coloured 
shadows  were  duly  manifesting  their  peeuliantiee, 
and  attractions  on  the  screen  ;  he  then  proceeded 
to  examine  these  shadows  through  a  blackened 
tube,  that  cnt  off  all  the  surrounding  light,  and 
left  visible  the  shadow  tlone,  and,  lo  t  all  the 
brilUaacy  and  attraction  ot  the  phenomenon  had 
vanished,  a  colourless  and  obscure  shadow  was 
all  that  waa  vlsiUe,  and  the  philosopher  was 
convinced  of  the  deception.  The  explanation  of 
the  phenomena  of  eolonred  shadows  is  to  be 
found  in  a  moral,  rather  than  in  a  phyncal  cause, 
and  the  thooriee  that  account  for  subjective 
colours  will  &il  when  applied  to  coloured  sha- 
dows, and  consequently  considerable  nncertainty 
attaches  itself  to  this  description  of  phenomena. 

The  explanatory  theory  xnggested  by  Scherffer, 
and  accepted  by  Sir  David  Brewster,  will,  with  a 
slight  alteration  and  addition,  be  sufficient  to 
explain  most  of  the  phenomena  that  the  subject 
of  accidental  coloars  produced.  To  make  this 
sufficiently  clear  to  onr  readers,  it  will  be  neces- 
sary to  refer,  even  at  the  risk  of  repetition,  to 
some  of  the  well-known  properties  of  colour.  It 
is  well  known  that  if  a  disc  of  paper  be  painted 
with  tbd  seven  prismatic  coloars  in  certain  pro- 


portions, and  be  swiftly  whirled  round  from  the 
centre  point,  each  colour  loses  its  individuality, 
and  all  appears  of  a  uniform  light  gray  tint.  If 
(he  colours  were  perfectly  pure,  the  result  would 
be  a  white  light  The  diagram  shows  the  pro- 
portional Bize  of  each  sector  in  order  to  produce 
such  a  resnlt.  The  arc  of  the  circumference 
occupied  by  the  Violet  tint  is  SO  deg.,  of  ludigo 
to  deg.,  and  of  Blue  GO  deg.,  which  occupies  one- 
half  of  the  disc.  On  the  other  half  are  arranged 
the  other  fonr  prismatic  colours  in  the  following 
proportions  : — Green,  60  deg.  ;  Yellow,  4S  deg.  ; 
Orangey  27  deg. ;  and  Bed,  45  deg. 

But  if  onj  of  these  sections  bo  painted  black, 
instead  of  the  appropriate  tint,  the  result  is  not  a 
white  light,  but  is  of  a  colour  the  complementary 
of  that  which  has  not  been  allowed  to  appear.  An 
easy  method  of  determining  the  colour  that  arises 
from  the  mixture  of  any  of  the  prismatic  colours 
can  be  understood  from  the  accompanying 
diagram,  where  each  sector  is  supposed   to  be 


covered  with  the  appropriate  tint.  Let  us  suppose 
that  the  colour  is  concentrated  in  the  centre  of 
gravity  of  each  sector,  then,  if  any  colour  be  left 
out,  the  resulting  light  will  be  that  colonr  which 
is  nearest  to  the  centre  of  gravity  of  the  remaining 
sector.  For  instance,  if  Violet  be  painted  black, 
or  left  out,  the  centre  of  gravity  of  the  sector 
will  fall  in  the  line  a.  This  line  falls  between 
the  Oreeu  (g)  and  the  Yellow  (^),  hence  the 
prismatic  colours  without  Violet  would  combine, 
and  form  a  greenish  yellow  tint,  in  which  the 
green  preponderates.  If  green  be  left  out  the 
centre  of  gravity  would  fall  between  the  red  and 
violet,  which  is  the  true  complementary  colour  of 
green.  Hence,  in  all  cases,  the  complementary  of 
any  colonr  can  be  determined  by  producing  the 
line  that  bisects  the  arch  it  covers,  to  the  opposite 
side  of  the  circle,  when  the  point  at  which  it  meets 
the  circumference  will  indicate  the  complementary 
colour. 

We  are  now  in  a  position  to  explain  how  it  is 
tlat  the  contemplation  of  a  coloured  object 
developes  Iti  the  eye  a  tendency  to  perceive  a 
phantom  object  of  a  complementary  colnur,  simply 
by  supposing  that  the  irritation  occasioned  by 
the  red  rays  has  to  some  extent  destroyed  the 
sensibility  of  the  eye  to  red  light,  and  that  in  the 
contemplation  of  a  white  light  the  eye  is  in  pre- 
cisely the  same  position  as  in  viewing  the  colotired 
disc  when  the  red  has  been  omitted,  whea  by  the 
rule  given  above,  the  light  emitted  would  be  a 
green  tending  to  blue.  This  simple  theory  is 
sufficient  to  explain  most  of  the  phenomena  pre- 
sent in  the  soccedaneous  subjective  colours,  but 
there  are  certain  peculiarities  of  which  it  affords 
no  competent  and  satisfactory  explanation,  such 
as  the  production  of  subjective  colours  in  com- 
plete darkness,  and  the  combination  of  the  acci- 
dental with  the  real  objective  colours.  The  first 
objection,  as  we  have  seen,  was  asserted  by  Sir 
David  Brewster  to  have  arisen  from  a  decided 
physical  impossibility;  but  M.  Platean,  too  long 
employed  in  these  observations  to  be  easily 
deceived,  has  stated  that  he  has  seen  such  an 
effect,  and  its  existence  is  now  so  completely  re- 
cognised by  physicists,  as  to  require  some  modifi- 
cation  of  Scherffer's  theory,  fur  it  is  manifestly 
absnrd  to  suppose  that  the  insensibility  of  the  eye 
to  a  certain  coloured  light  should  in  the  abtence  of 
all  light,  produce  a  complementary  colotur. 
Neither  can  this  theory  be  held  sufficiently  to 
explain  the  irregularity  with  which  the  accidental 
image  vauisbes,  and  the  occasional  reappearance 
of  the  nataral  image.  The  ingenious  theory  of 
M.  Plateau  seeks  to  evade  none  of  these  diffi- 
culties. Ue  begins  by  remarking  that  accidental 
images  are  due  to  a  physical  modification  of  the 
organ,  since  the  size  of  the  accidental  image  is 
considerably  modified  by  the  distance  of  the  sur- 
face on  which  it  is  projected,  from  which  it  is  to 
b«  inferred  that  the  vi^nal  angle  is  coaatant,  and 


that  consequently  the  image  U  increased,  a,cooi 
ing  as  we  refer  it  to  a  greater  distunce,  vtrbieli 
in  aeoordanee  with  the  fact.  "  We  see  no  reat^o 
says  he,  "  why  it  should  be  so  on  the  by  pot 
of  a  moral  canse;  the  image  should  thea 
appear  t}  us  of  the  some  magnitude 
object" 

This  prefatory  remark  being  admil 
be  necessary  to  consider  the  effect  pr< 
the  retina  by  the  contemplation  of  a 
ject,  both  during  and  after  the    agtbn  a£ 
coloured  rays.    It  seems  most  natural  to  sopu. 
that  after  the  organ  of  vision  has  been  exoiied 
coloured  light  on   the  withdrawal  of  the 
excitement,  the  retina  should  gradually  regain 
normal  state,  which  would  occasion  the    persiA- 
ence  of  the  primitive  impression,  growing  fi^bla 
as  the  impression  vanishes,  yet  without  chaaginj 
its  natnre,  till,  like   the  oscillatory  motion   of  & 
peodnlum,  it  passes  through  its  normal  atate,  u 
point  of  rest,  when  the  reactionary  property  pro- 
duces the  subjective  image,  which,  when  it  hv 
again  reached  the  maximum  degree  of  brightaee, 
gradnally  tends  to  reproduce  the  primitive  itnpm- 
sioB.       All  the    phenomena  th^t  dtpemd  npca 
time,  that  is  to  say  in  which  time  enters  estet 
tially  in  order  to  produce  the  phenomena,  are  «- 
plained  by  this  ingenious  reasoning,  and  by  n 
analogous  reasoning,  with  reference  to  space,  th 
phenomena  of  the  simnltaneous  subjective  eoloas 
are  explained.    "  If  while  the  retina  is  subjeotf 
to  the  action  of  the  coloured  light,  we  ezaaa 
the  parts  of  the  organ  which  snrround  the  ptM 
directly  excited,  we  see    that  the  normal  state  t 
not  found  except  at  a  distance  more  or  leas  con- 
siderable from  the  contour  of  that  8(>ace,  and  that 
this  normal  state  is  reached  in  passing  throogh 
the  effects  of    irradiation,  and  <k  the  uccideatal 
colours  of  the  second  (simultaDeotn)  eJaiis."  Here 
then,  we  have  presented  to  as  two  kinds  of  oscil- 
lation, one  of  time  aod  the  other  of  space,  whiofa 
separately  considered,  are  sufficient  to  explain  tdl 
the  phenomena  with  which  we  are  occupied,  aai 
M.  Platean  has  pointed  oat  "  that  tiwy  are  con- 
nected with  one  another  in  tliemost  nataral  suui- 
Dsr — that  they  are  simple  conseqaeeces  of  the  taw 
of  continuity."     M.  Platean  does  not  atnolulaly 
deny  the  existence  of  Uie  law  oi  involsntary  eoa- 
trast,  but  he  rightly  doubts  its  eompeteucy  to  ex- 
plain,Bll  the  oircnmstanees  that  aeadeBtaloo)o«r» 
present,  and  we    think  it  will   be  admitted  that 
where  possible,  it  is  better  to  trace  the  effect  fraia 
physical  causes  than  from   laonii,  and   that  tAe 
reasoning  of  M.  IMateau  is  more  satisfactoiy  than 
that  of  M.  Chevrenl. 

We  cannot  dose  this  short  article  without  ex- 
pressing our  sorrow  and  regr^-t  that  the  reMtrches 
of  M.  Plateau,  and  of  M.  Fichner,  scarcely  i>- 
ferior  to  him  in  his  enthasiasm,  but  less  happy  is 
his  deductions,  have  been  crowned  with  a  commas 
misfortune.  Too  enthusiastic  in  their  endea'oon 
to  produce  these  subjective  colours,  and  analfw 
the  sensations,  they  hare  been  smitten  with  blioii- 
ness.  Under  proper  medical  treatment,  we  br- 
lieve  M.  Fichner  recovered  the  use  of  his  i«ye,  k« 
the  illustrious  Professor  whose  name  has  boa 
mentioned  so  many  times  is  thorontjhly  iua- 
pacitated  from  pursuing  those  ioqairie.H,  whii4 
have  shed  around  his  name  an  immortal  losbe. 


Op 


.    PRACnOAL    TKEATISE    OS   THE 
HABMONIUM.* 
By  Hkbmanm  Smith. 
THIBD  DIVISION.— CHAPTKE  IV 
THE  Channels  of  the  Souxo-Boabo. 
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The  masses  ot  alrwbichareeDOlosedlna  pipe  art 
not  brought  wltli  tbe  same  ea«e  into  every  poiiit^ 
kiad  of  vibratiBf  mottoa,  but  by  nwans  ml  ejtiirol 
action  easb  aiasa  ot  air  is  enabled  ouly  to  a4ve  tbiwe 
particular  vibrations  whleli  are  not  oiiDotea  to  Uwie- 
action  tram  within.— Oebstxd. 

O  whatever  extent  you  may  be  tempted  to 
iuvestigate  the  nature  of  the  harmonims, 
yon  will  do  well  to  take  the  sentence  of  tha  great 
Scandinavian  philooopher  as  the  fitting  prelade  to 
a  thoughtful  survey  of  the  clwfaotariatio  featufea 
of  tbe  inatrumant,  and  of  the  varieties  of  quaH^ 
possible  in  its  tones.  The  stops  of  the  harmoBiom 
form  a  topic  for  critical  discasiion,  and  each 
speaker  on  his  own  showing  professes  to  be  a 
j  ifdge  and  connoisseur.  Nuthiug  is  more  cuounon 
than  tbe  demaadforagond  oboe  stop,  a  gaud  olario- 


*  The  copyright  ot  this  treatise  U  resorvad  by  tbe 
author. 
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net,  tmmpet,  and  TioIooceUo,aiidotfaer  coaceirablB 
stops  to  fit  the  magician's  fancy — nothing  more 
eommoo,  onleas  it  be  the  assertion  that  somebodf 
posseeaas  or  knows  somebody  that  posaesses  ao 
instnmeat,  harmoniam  or  organ,  with  stops  of 
so  pvfsol  a  kind  that  the  best  jadges  conld  net 
diatiagoiab  their  sonnds  from  those  of  the 
geaaine  instnunents  with  which  they  are  snp- 
posed  to  compete.  The  extent  of  the  delnsion  is 
the  meaaore  of  the  imperfect  knowledge  of  tha 
Mmttations  of  art,  and  of  the  lack  of  real 
Bcqmtlntance  with  the  instmments  brought  into 
eomparison.  No  professional  artist  woald  admit 
the  claim  for  »  moment,  onlasg  with  a  smile  of 
coadescenaion  to  theqnestioner.  Imagine  asking 
Bamtt,  or  Pazzi,  or  Lazarag,  or  Piatti,  how  far 
thejr  ware  deoeired  by  the  tones  of  organ  or 
hoimoninm  in  the  disgalse  of  oboe,  horn, 
clarionet,  or  vkdwcello.  The  old  ambition  is 
rife  as  erer.  The  dream  of  the  alohemlsta  for  an 
universal  solVent,  the  qneat  of  the  Rosicmciana 
for  the  transmuting  stone,  tronble  ns  no  more, 
yet  men  after  another  fashion  endeavour 

to  pus  throng^h  Nature's  bounds, 
and   all  in  Tain.     Our   connterfeits   pass    with 
energetic  warranty  as  quite  equal  to  originals  ; 
but  the  tme  seer  is  never  deceived  ;  the  fine  royal 
mint-mark  is  t>eyond  dispnta,  and  makes  visible 
its  supremacy.    We  imitate  wonderfally  well  the 
flavoars  of  frnita,  and  the  perfumes  of  flowers, 
yet    ottr   skill  in   chemistry   is  abadied    in   a 
moment  ia  the  presence  of  the  simplert  offerinz 
from  orchard  and  garden  ;  in  all  our  attempts 
then  is  "a  hidden  want,"  and  we  an  obliged  to 
confess  that  Natnre  holds  charms  in  her  labora- 
tory that  we  cannot  match.    In  the  same  mood 
of  tboaght   we   view  mnsical    instmments   as 
Katnre's  work.     The  several  classes  of  instm- 
ments forming  the  modem  orchestra  belong  to 
dietsBCt  tmn,  and  however  we  may  vary  these  in 
grade  and  power,  and  increase  their  mechanical 
(Qceelleaoe,  yet  we  cannot  originate  a  new  type, 
nor  afford  to  banish  a  single  species.    The  form 
o{  eaeh  instrument,  the   mode  of    its   musical 
azoitation,  and  the  range  it  can  compass,  these 
determina  the  oharaoteristic  tone  by  which  we 
identify  tba  speeies,  aad  hence  it  will  be  obvioas 
that  if  we  depart  from  the  type,  and  make  new 
awnlds  after  onr  own  faney,  the  natoial  results 
oantiot  posribly  be  the  same.    Onr  imitation  may 
be  a  marvellooB  good  likeness,  yet  it  would  be| 
daogeroas  to  onr  self -complacency  to  place  it  side 
07  side  with  the  original — onr   paste  diamond 
lying  in  the  effnlgenes  of  the  one  fair  jewel 
llasklnir  and  sraoslderlnp  In  her  hair. 
Do  not  lightly  allow  this  new  to  pass  from 
your  mind.  Let  It  be  firmly  impressed  upon  yon 
that  the  thorough    comprehension    of  it  is    of 
^ential  value  in  the  study  of  our  instrument 
.^ity   of   ^ye   ensures    the    reproduction  of 

w.^'f'-  '^'  "^Py  *^^  '°™  »°d  mode  of  the 
cwef  solo  instruments  of  the  orchestra,  and  the 
fames  we  listen  to  are  the  same  in  kind  as  those 
heard  by  onr  forefathers.  The  family  likeness  is 
recognised  in  every  country  where  the  art  is 
practised.     Take  for   instance  the  "Oboe"  or 

Uaotbois."  A  tube  of  certain  length,  two  reeds, 
a  slender  throat,  slender  as  the  throat  iif  the 
i&2btan|;ile,  a  pipe  of  conical  bore,  and  apertures 
at  definite  distances,  and  the  tone  from  such  an 
instrftment  is  of  so  nnmistakeable  a  character 
that  we  identify  ft  as  belonging  to  a  species,  and 
««  It  for  an  tune  "  oboe-tone."  The  form  and 
tJie  mode  determine  the  product;  alter  these  in 
»y  degree,  and  the  resuft  will  inevitably  be  a 
oiaerent  result.  Do  yon  ever  consider  that  the 
inaaencss  which  go  to  produce  that  sensible  eiia- 
.V^,'^"*^  waves  which  we  call  "  tone "  and 

quautyoftone"  is  as  tmly  a  compound  of  forces 
aoting  indefinite  relation,  and  slimnlatiugtheear  to 
recoputlon  just  as  much  as  the  food  we  taste  and 
dMcnminate  is  a  combination  of  chemical  con- 
sfatnents  m  definite  proportions  ?  There  is  no 
^oe  in  the  resnlt  of  any  of  these  eombinations, 
though  theni  may  be  in  our  attempto  at  its  attain- 
ment. Here  tha  words  of  Oersted  come  in  to  our 
aidjandrndicatswhytharelsnochanoe.  Nature 
"„"f^'  *°^  .we  mght  as  truly  say,  in  all  her 
nwments  follows  the  simple  plan  of  taking  the 
PJ«li  of  greatest  ease.  Water  tending  to  its  level. 
aepTOjeetUepargrang  its  flight  aod  sinking  td 
»S.  K*  .S'  P  **  tracing  its  orbit,  all  are  seeking 
-!!f-''f,?^,^5''*'  •■'*«  "dcr  the  C'lmposite  and 


under  which  it  comes  into  existence  or  activity, 
for  as  Locke  wisely  defines  it,  "  sound  is  nothing 
but  motion."' 

In  the  making  of  Oboes,  art  faithfully  abides 
by  its  traditions,  and  the  same  holds  good  in  re- 
spect of  other  typical  instruments.     In  making 
the  channels  designed  for  the  several  registers  of 
the  harmonium,  we  nnfortnnately  have  not    the 
same  advantage  of  antiqnity  and  of  recognised 
models.      Our  art  is  as  yet  immature  and  un- 
defined, and  present  models  are  imperfeet  or  bat 
oaenally  saKsfactory.     A  little  refleotion    will 
show  the  difficulties  inherent  in  our  task.    We 
attempt  to  imitate  an  instrament  of  fixed  type 
which  contains  in  lone  tabe  or  pipe   a  whole 
range  or  compass  of  notes.     In  the  harmonium 
we  have  a  separate  instrument  for  each  note,  each 
channel  being  virtually  an  indiridaal  pipe  with 
an  independent  character  and  very  independent 
WKVs  of  showing  it.    In  the  original,  one  con- 
tormstion  of  tube  determines  the  whole  series  of 
notes,  each  one  growing  out  of  the  parsent  stem 
in  due  relation  to  the  others.     We,  on  the  con- 
trary, have  to  deal  with  deaens  of  digtioot  cuttings, 
all  of  which  have   to  be  grafted  and  oultnred 
into  family  likeness.    The  original  has  a  certain 
length  readily  measured  into  correct  divisions  ; 
we    have     only    fractional     representatives    or 
multiples  of  snch,  and  the  various  psoportioiis  of 
oar  ebannels,  and  the  relations  of  each  propertioa 
to  the  whole  have  never  yet  been  determined  with 
the  precision  which  would  jrield  ns  a  referable 
standard.    Incidental  variatioos  too  minnte  for 
accurate  measurement  yet  powerful  to  influence 
the  resultant  qnality  ol  tone.      Variations    in 
length  of  ohaoMl,  io  depth,  in  width,  in  length 
and  breadth  of  apertures  tar  reed  and  pallet,  in 
thickness  or  thinness  of  veneers,  in  scale  of  reed, 
in  elasticity  of  swing  in  setting,  and  voicing,  in 
lift  of  pallet,  in  depth  of  keytouch,  in  covering 
and  enolosingi  in  gtrength  and  volume  of  wind, 
and   modifications  of  impulse — these  and  many 
others,  all  more  or  less  determine  the  character 
of  tone  of  every  register,  and  inasmuch  as  each 
one  may  be  considered  as  a  distinct  element  in 
the  composition  of  forces  in  every  given  sound, 
each  variation  we  conld  name  would  count  as  a 
power  controlling  or  disturbing  the  grouping  and 
arrangement  of  theVlustering  spheres  'of  aerial 
waves  where  of  every  sound  is  composed.     The 
form  of  the  motion,  and  the  complexity  of  the 
undulations    ooustitute   the    "  quality "    of    the 
sound,  and  whatever  has  power  in  least  degree 
over  the  combinations  of  the  form  will  undubi  • 
tably  exercise  an  influence  in  determining  the 
path  of  greatest  ease,  whether  it  shall  be  parallel  or 
divergent  ftrom  the  prefigured  course  on  which  our 
oaloulations  have  been  made,'   Within  every  pipe 
(firing  ntteranoe  to^musloal  sound  there  is  a  con- 
tention of  waves  for  the  mastery,  or  an  accordance 
of  undulations  reciprocating  the  vibratory  im- 
pulses of  the  exciting  agent.    Thus  It  is  that  by 
the  preponderance  of  one  or  other  proportion  of 
pipe  and  reed  we  gain  distinctive    character  of 
sound.    As  in  chemistry,  a  very  little  difference 
in  elemental  proportions  fixes  the  character  of 
sweet  or  acid,  of  condiment  or  poison,  so  it  is  in 
mnsical  tones  the  most  minnte  differences  of  re- 
lation conduce  to  oar  pleasure  or  our  pain,  and 
cause  nsvto   distinguish  the  agreeable  and  the 
dissonant. 

The  form  of  the  sonnd  ?  Tes,  tha  expression 
is  uncommon,  no  doubt,  yet  it  is  only  the  bare 
truth,  and  it  is  not  altogether  beyond  the  power 
of  science  to  afford  na  glimpses  of  these  shapes 
of  air.  Another  time  we  may  say  something  of 
"  the  theory  of  vortex  atoms  "  as  bearing  on  our 
stndy,  and  of  some  beautiful  optical  demonstra- 
tions of  sound  (  but  at  present  we  need  only  call 
to  mind  how  the  shapes  of  divergent  water  jets 
ana  formed  by  the  pipes  whence  they  issue,  how 
the  courses  of  streams  in  their  channels  are  re- 
sultant from  combinations  of  force,  how  the  snr. 
faces  of  Uke  and  ocean  are  marked  with  circles, 
intricately  interlaced,  and  many  patterned  fringes 
of  wave,  all  telling  of  contending  or  reciprocating 
aotivitieft— let  us  watch  these  forms  visible  and 
palpable,  and  we  shall  have  no  plea  for  doubting 
that  the  invisible  air,  subject^  the  same  laws, 
bears  ito  rioh  tapestries  and  wondrous  traeeriee 
of  sound. 

We  B^  of  men,  character  displays  itself ;  we 
have  many  proverbs  that  emphasise  our  belief  in 
inherited  rirtnes  and  vices,  and  the  family  like- 
nesses that  bespeak  parentage  and  affect  be- 
harionr.     Iu_  like  manner,  pipes,  channels,   and 

which 
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easy  under  the  forces  that  bear  upon  it — the 
greatest  ease  is  its  natnre,  beoanse  the  inanimate 
has  no  will,  no  aspiration.  A  channel  that  i* 
connected  with  a  reed  gives  not  its  own  tone,  but 
the  tone  resultant  from  the  combination  of  itseU 
with  the  reed  ;  the  offspring  takes  after  both 
parents.  If  the  channel  is  ifaeper  at  the  pallet 
than  at  the  reed,  the  tone  will  be  very  different 
to  that  given  by  a  channel  that  is  deeper  at  the 
reed  end,  or  ^at  arches  ia'the  centre.  Even  a 
pipe  8fl,  long,  if  only  bowed  the  mere  fraction  of 
an  inch  more  at  tiie  centre  than  at  the  ends,  will 
give  a  perceptibly  different  qnality  of  tone  to  that 
which  will  be  produced  from  a  pipe  with  perfectly 
parrallel  sides.  A  fact  of  signifioence  if  yon  only 
eonsider  it. 

We  have  now  to  stndy  the  riiapes  to  be  given 
to  the  channels  of  onr  sonadboard,  and  yon  will 
readily  gather  that  we  plaes  more  value  on  the 
appreciation  of  the  princlplsa  coocemed  in  the 
structure  of  the  harmoniam  then  on  mere  arbi- 
trary measnremente,  which,  whilst  they  wholly 
misled  the  learner,  cannot  fail  to  eaose  disap- 
pointment when  resnito  are  tested. 

Bemember  and  forget  not  the  words  of 
Oersted ;  tfaonghtfnlly  considartd  they  will  help 
yon  over  many^difiicnlty,  and  give  a  new  intarest 
to  the  faets  that  arise  under  your  observation. 

Oontinniag  the  argument,  we  shall  in  our  next 
chapter  place  before  you  several  illustrations  of 
the  various  forms  of  channel  fcr  characteristic 
regislery. 

(ib  be  contiaued.') 
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IIBCHANICAL  MOVBMBNTS.* 
{Continued  from  pag§  269.) 

1  ^Q  Another  form  of  parallel  ruler. 

mJtlU •  arms  are  jointed  in  the  middle  and 
connected  with  an  intermediate  bar,  by  which 
means  the  ends  of  the  ruler,  as  well  as  the  sides, 
are  kept  parallel. 

150.  Travwse  or  to-and-fro  motion.  The  pia 
in  the  npper  slot  being  stationary,  and  the  one  in 
the  lower  slot  made  to  move  in  the  direotum  of 
the  horizontal  dotted  line,  the  lever  irill  by  its 
connection  vrith  the  bar  give  to  the  latter  a 
traversing  motion  in  its  guides  a  a. 

151.  Stamp.  Vertical  psrcussiwi  falls  derived 
from  hraiiontal  rotating  shaift.  The  mutilated 
toothed  pinion  acts  upon  the  rack  to  raise  the 
rod  until  ita  teeth  leave  the  raek  and  allow  the 
rodtofaU. 

163.  Anodier  arrangement  of  the  Chinese 
windlass. 

153.  A  modification  of  the  tilt  or  trip  hammer. 
The  hammer  helve  is  a  lever  of  the  first  order. 

154.  A  modification  of  the  eraak  uid  slotted 
croae-bead.  The  cross-head  oeatahn  an  endless 
groove,  in  which  the  crankwrist  works,  and  which 
is  formed  toprodoee  a  uniform  velocity  of  move- 
meat  of  the  wrist  or  redproeaMng-rod. 

165.  The  gyroccopeorrotaeespe,  an  instrnment 
ainstrating  the  tendency  of  rotating  bodies  to 
preserve  their  plane  of  rotation.  The  spindle  of 
the  metallic  disc,  C  is  fitted  to  turn  easily  in 
bearings  in  the  ring  A.  If  the  disc  is  set  in 
rapid  rotary  motiott  on  its  axis,  and  the  pintle 
F  at  one  side  of  the  ring  A,  is  placed  on  the 
bearing  in  the  top  of  the  ^lar  G  the  disc  and 
ring  seem  indifferent  to  gravity,  and  instead  of 
dropping  begin  to  revolve  about  fte  vertical  axis.  - 

166.  Bohaenberger's  machine,  illustrating  the 
tame  tendency  of  rotating  bodies,  llis  consiste 
of  three  rings  A  A>  A*  placed  oee  within  the 
other  and  eonneeted  br  pivot*  at  right  angles  to 
each  other.  The  smallest  ring  A>  contains  the 
bearings  for  tiM  axis  of  a  heavy  ball  B.  The 
ball  being  set  in  rapid  rotation,  it*  axis  wiU  con- 
tinue in  the  same  direction,  no  matter  how  the 
poeition  of  the  rings  may  be  altered ;  and  the 
ring  A>  which  supports  it  will  resist  a  consider- 
able pressure  tmding  to  disidaee  it. 

1C7.  What  is  called  the  gyroscope  governor, 
for  steam  engines,  &c.,  patented  by  Alban 
Anderson  in  1858.  A  is  a  heavy  wheel,  the  axle 
B  B>  of  which  is  made  in  two  pieces  connected 
together  by  a  nmveiaal  joint.  The  wheel  A  is 
on  one  piece,  B  and  a  pinion  I  on  the  other 
piece  B'.  The  piece  B  is  connected  atite  middle 
by  a  hinge  joint  with  the  revolrieg  frame  H,  so 
that  variations  in  the  inclination  of  the  wheel  A 
will  cause  the  outer  end  of  the  piece  B  to  rise 
and  fall.  The  frame  H  is  driven  by  bevel  gear- 
ing from  the  engine,  and  by  that  means  the 
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pinioa  I  is  cwriad  round  t1  e  stationary  toothed 
'  oirole  Q-,  ani  the  wheel  A.  it  thiu  made  tn  re- 
Mire  a  rapid  rotary  motion  on  its  axis.  When 
the  fhime  H  and  wheel  A  are  in  motion,  the 
tendency  of  the  wheel  A  ia  to  awnme  a  vartioal 
position,  bat  this  tendency  is  opposed  by  a  spring 
L.  The  greater  the  Telocity  of  the  goTemor,  the 
stroni^r  is  the  tendency  abjre  mentioned,  and 
the  move  it  orereomes  the  force  of  the  sprini;, 
'  and  viae  versa.  The  pieoe  B  is  connected  with 
the  valve-rod  by  rods  C  D,  and  the  spring  L  is 
connected  witt>  the  said  rod  by  levers  N  and 
rod  P. 

158.  Traverse  o{  carriage,  made  variable  by 
fosea  according  to  the  variation  in  diameter 
where  the  band  acta. 

169.  Primitive  drilling  apparatas.  Being  onoe 
set  ia  motion,  it  is  kept  going  by  hand,  by  alter- 
nately pressing  down  and  relieving  the  transverse 
bar  to  which  the  bands  are  attached,  causing  the 
bands  to  wind  upon  the  spindle  alternately  in 
opposite  directions,  wMIe  the  heavy  disc  or  fly- 
wheel gives  a  steady  momentum  to  the  driU- 
spiodle  in  its  rotary  motion. 

160.  Continnons  rotary  motion  from  oeoUlating. 
The  beam  being  made  to  vibrate,  the  dmm  to 
which  the  cord  is  attached,  working  loose  on  fly- 
wheel ahaft,  gives  motiou  to  said  shaft  through 
the  pawl  and  ratchet-wheel,  the  pawl  being 
attached  to  drum,  and  the  ratchet-wheel  faat  on 
shafC 

161.  Anothersimpleformof  clatchforpalleys, 
consisting  of  a  pin  on  the  lower  shaft  and  a  pin 
on  side  of  pulley.  The  pnlley  is  moved  length- 
wise of  the  shaft  by  means  of  a  lever  or  other 
means  to  bring  its  pin  into  or  ont  of  contact  with 
the  pin  on  shaft. 

162.  Alternating  traverse  of  npper  shaft  and 
it*  drum,  produced  hj  pin  on  the  end  of  the 
shaft  working  in  obuqoe  groove  in  the  lower 
cylinder. 

163.  See-saw,  one  of  the  simplest  illnstralions 
of  a  limited  oscillating  or  alternate  circular 
motion. 

fTo  be  continued.) 


PABSONS'   WHITE    BRASS. 

AT  the  con»eraazione  of  the  Civil  Bngineers 
held  a  f  e^  nighu  since,  Mr.  P.  M.  Parsons, 
well  known  for  his  labours  in  the  improvement 
at  ordnanoe,  sent  samples  of  his  white  brass. 
Bxactly  of  what  this  very  peculiar  alloy  consists 
(Hays  the  Engineer)  we  shall  not  pretend  to  say. 
It  is  unlike  Babbit's  or  any  other  wiiite  metal 
with  which  we  are  acquainted,  will  not  clog  the 
iiltf,  *fid  has  in  practice  proved  very  effective.     It 


differs  materially  from  the  generality  of  alloys 
known  as  white  metal,  being  harder,  stronger, 
and  sonorous  ;  it  is,  in  fact,  a*  its  name  implies, 
a  species  of  brass,  and  behaves  like  it  under  the 
tool  when  bored  or  turned,  and  it  is  susceptible 
of  a  very  high  polish  ;  at  Uie  same  time  it  fuses 
at  a  lower  temperaturo  than  ordinary  brass,  and 
can  be  melted  in  an  iron  pot  or  ladle  over  an  ordi- 
nary fire.  This  renders  it  nsefiil  for  fitting-np 
engines  and  machines  where  first  coat  is  an  ol>- 
ject,  as  it  can  be  run  into  the  plammer-blooks  or 
framing  to  form  the  bearings,  bushes,  sockets, 
Ac,  without  the  expense  of  fitting  or  boring 
them,  or  it  can  be  cast  in  metal  moulds,  or  like 
ordinary  brass  or  gun-metal,  in  sand  or  loam. 
The  white  brass  has  been  found  by  carefully- 
conducted  experimeots  to  surpass  in  durability 
all  other  anti-friction  metals  against  which  it  has 
been  tested,  and  to  prevent  heating  of  the  jour- 
nals. The  durability  of  the  white  brass  was  as- 
certained several  years  since  by  some  very  care- 
fully conducted  experiments  on  the  Great  Nor- 
thern Railway,  with  carriages  running  in  the 
express  train  between  London  and  Edinburgh, 
the  axles  being  fitted  with '  bearings  of  white 
brass  at  one  and  and  ordinary  brass  at  the  other. 
These  experiments  were  made  under  the  direction 
of  Mr.  Starrock,  late  locomotive  engineer  of  the 
Great  Northern  Railway,  who  states  that  two 
bearings  under  No.  45  brake  van,  East  Coast 
Joint  Stock,  diminished  in  weight  2o2.  in  running 
19,400  miles,  whilst  the  two  brass  bearings  in  the 
other  end  lost  21b.  4oz. ;  that  under  No.  36,  third- 
class,  B.  C.  J.  S.,  the  two  white  metal  lost  only 
2ioz.,  against  lib.  6oz.  whilst  running  20,000 
miles ;  and  two  nnder  No.  35,  E.  C.  J.  S,,  third- 
class,  lost  only  2ioz.  against  lib.  12oz.  of  the 
brass  bearing  whilst  running  20,000  miles.  The 
bearings  during  these  periods  ran  perfectly  cool, 
and  were  lubricated  with  oil. 


MANAGEMENT    OF    GAS. 

AT  the  seventh  annnal  general  meeting  of  the 
British  Association  of  Oas  Managers,  on 
the  7th  inst.,  at  the  rooms  of  the  Society  of  Arts, 
Mr.  Magnus  Ohren,  vice-president,  in  the  chair, 
the  Chairman,  in  the  course  of  his  address,  re- 
ferring to  purification,  said  that  nothing  was 
more  unsatisfactory  than  the  present  state  of  the 
ordinary  coke  scrubber,  and  it  was  a  question 
whether  iron  could  not  be  substituted  advan- 
tageously for  coke.  One  fact,  however,  had  re- 
ceutly  been  ascertained — viz.,  that  purification  by 
scrubbing  was  not,  after  all,  such  a  friend  to  gas 
managers  as  they  had  supposed  it  to  be.  I'be 
amount  of  sulphur  in  the  gas  varied  from  day  to 


day.  The  gas  referees  appointed  by  the  Boanl 
of  Trade  had  to  determine  what  should  be  the 
maximum  of  snlphnr  oompounds  allowaUs  in  the 
gas  of  those  companies  nnder  their  intia^otion, 
and,  therefore,  their  proceedings  were  of  the 
greatest  interest,  not  only  to  the  public,  but  also 
to  the  gas  managers.  The  referees  had  not  yet 
issued  any  public  report  on  the  subject ;  but  ex- 
periments were  in  process,  nnder  tiie  instructions 
of  the  referees;  which,  nnqaestionably,  would 
throw  much  light  on  the  pomt.  Among  others, 
a  systematlo  series  of  experiments  was  being- 
made  to  ascertain  the  efficiency  of  each  separate 
part  of  the  various  purifying  processes  adopted 
in  gasworks.  The  Chairman  then  alluded  to  a 
new  apparatas  devised  by  the  gas  referees  for  the 
more  efficient  testing  of  the  gas  ef  the  companies 
for  sulphur  compounds  oUier  than  sulphuretted 
hydrogen,  and  thought  that  its  adoption  should, 
in  j  nstice  to  the  gas  companies,  be  properly  taken 
into  account  by  the  referees  before  they  fixed  the 
maximum  of  sulphur  to  be  allowed  in  the  gas  of 
the  companies  placed  in  their  supervision.  One 
of  the  questions  referred  to  the  referee  had  been 
to  determine  the  burner  to  be  employed  in  testing 
the  gas  for  illuminating  power.  As  appeared 
from  their  report,  the  referees  carefully  examined 
the  Various  kinds  of  burners  in  use,  and  also 
some  new  ones.  Their  inquiries  also  revealed  io 
an  extraordinary  manner  the  badness  of  the 
burners  in  common  use.  The  investigation  of 
the  referees,  as  detailed  in  their  report,  showed 
that  some  of  the  burners  gave  barely  20  per  cent, 
of  the  real  illuminating  powers.  Thew  facts 
prove  in  a  remarkable  manner  that  the  fanit  had 
really  lain  with  the  consumers  themselves,  who 
have  been  in  the  habit  of  wasting  the  gas  sap- 
plied  to  them,  and  throwing  away  large  sums 
annually  by  the  use  of  shamefully  bad  burnos. 
This  was  a  point  of  great  importance  to  the  pub- 
lic, and  it  was  to  be  hoped  that  the  result  of  the 
publicity  given  to  this  report  by  the  Board  of 
Trade  would  be  to  lead  consumers  to  adopt  better 
burners. 


COCOA  UNDER  THE  MICROSCOPE." 

(^ContifMed  from  page  VJ5.) 

TTJ  E  now  proceed  to  the  consideration  of  the 
y  T  facilities  afforded  by  the  microscope  for 
the  detection  of  adulteration  of  cocoa,  those 
offered  by  chemistry  having  been  already  shown 
in  our  last  number.  On  examining  a  seed  of 
cacao  theobroma,  we  notice  that  it  consists,  Kke 
all  sced.s,  of  an  outer  membrane,  or  husk,  enclo.^- 
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COCOA  UNDER  THE  MlCKOkCOPB.] 


ing  tha  oiefnl  portion  of  the  seed  itself.  Tbia 
latter  is  coreied  by  a  thin  skin,  penetrating  into 
its  rabstancs,  and  diriding  it  into  irregnlar  por- 
tions, called  lobes.  In  oarefnll/  prepared  cocoa, 
entirely  depriTed  of  its  hnsk,  we  bare  therefore 
only  to  look  for  the  structares  exhibited  by  the 
lobes,  with  their  covering,  and  also  those  of  the 
embryo,  which  exists  in  one  portion  of  seed,  so 
embedded  as  not  to  be  separable  in  the  process 
of  decortication.  It  thna  follows  that,  nnder  the 
microscope,  we  may  meet  v  ith  three  distinct 
Btmctnres  In  good  cocoa,  and  ibe^e  we  will  notice 
seriatim 

1.  The  Struclure  of  the  Thin  Membrane. — 
This  is  shown  at  a,  in  Fig.  7,  and  will  be  observed 
to  consist  of  a  mass  of  angular  cells  filled  with 
oiL  and  much  resembling  the  similar  cells  shown 
in  the  illusbvtions  of  geaaine  coffee.  This  mem- 
brane is  nsnally  of  a  brilliant  dark  golden  oolonr, 
and  the  edges  of  the  cells  appear  to  stand  oat 
somewhat  from  the  rest  of  the  stmctnre. 
_  2.  Th»  Structure  of  the  Lobes. — Tbese  con- 
sist entirely  of  ovate  cells,  filled  with  innomerable 
starch  grannies.  The  starch  corpuscles  are  very 
small,  and  generally  ronnded,  but  no  distinctive 
markings  can  be  seen  upon  them,  except  by  the 
highest  powers  of  a  very  fine  Instrament,  and  even 
then,  it  is  only  on  some  of  the  granules  that  a 
spot  or  hilum  can  be  observed.  These  cells  of 
starch  are  also  somewhat  coloure ;,  and  are  shown 
at  4,  rig.  7. 

The  Structure  of  the  Embryo. — This  is  seen  at 
e.  Fig.  7,  and  consists  of  broken  and  irregnlar 
tissues  of  cells,  bat  which  have  a  characteristic 
appearanoe.  They  are  nsually  of  a  more  delicate 
colonr  than  the  other  structares,  and  frequently 
exhibit  a  most  beautiful  pink  tint. 

The  most  abundant  uf  all  these  forma  aie  the 


starch  cella  ;  bnt  all  of  (hem  onght  to  be  present 
in  a  good  sample.  Tfae  chief  nse  to  which  the  mi- 
croscope can  be  applied,  besides  that  of  proving  the 
existence  or  otherwise  of  ooooa  in  the  semple,  as 
above  described,  is  the  detection  of  starch  which 
has  been  added  as  an  adulteration.  In  Figs.  5 
and  6  we  show  samples  of  cocoa  adulterated  with 
common  arrowroot,  and  also  with  sago  floor.  It 
will  be  observed  that  the  starch  granules  of  these 
substances  are  very  much  larger  than  those  of 
cocoa,  and  at  the  same  time  exceedingly  character- 
istic in  shape.  A  short  study  of  the  drawings 
will  render  their  forms  familiar  to  our  readers  ; 
bnt  we  reserve  any  detailed  description  of  them 
for  our  article  on  the  starches. 

To  examine  any  sample  of  cxjoa,  it  is  only 
necessary  to  mount  a  few  grains  on  a  glass  slid- 
with  water  in  the  usual  way,  and  look  at  it  with 
a  i-inoh  power  and  A  eye-piece.  Masses  of  red 
colouring  matter,  snch  as  ocbre,  &c.,  can  be 
easily  detected  by  the  mioroscope ;  but  for  the  de- 
tection of  BU>;ar,  it  is  best  to  employ  the  process 
of  solution  already  described.  Half  an  ounce  of 
good  ooooa,  stirred  up  in  a  pint  of  water,  allowed 
to  settle,  collected  on  a  piece  of  bluttiux  paper, 
dried  at  a  low  heat,  and  weighed,  should  uot  lose 
more  than  50  grains  at  the  very  most. . 

We  cannot  leave  this  subject  without  a  word  in 
favour  of  the  excellent  idea  lately  introduced  by 
a  few  of  the  leading  firms— namely,  that  of  sell- 
ing pnre  cocoa  very  finely  ground  and  deprived  to 
a  considerable  extent  of  its  oil.  As  we  have 
already  pointed  ont,  the  richness  of  cocoa  was  a 
bar  to  its  nse  by  dyspeptic  persons,  and  had  thus 
lead  to  some  authorities  even  approving  of  the 
"skilful  chemical  adjustment,"  or  in  plainer 
language,  the  "  diluting  and  adulterating  it  with 
starch  and  sagar,"    But  we  most  decidedly  hold 


that  tills  admixtore  is  not  a  ehemical  a^jastment 
at  all,  as  it  is  simply  replacing  one  oarbonaceoos 
matter  by  another,  and  by  so  doing,  dilating  tbe 
whole  substance,  and  thus  materially  r<tdaoing 
the  percentage  of  the  most  important  nitrogeaoms 
constituents  of  tbe  cocoa.  The  most  sensible  way 
is  nndonbtedly  to  express  a  portion  of  the  fat, 
and  thus  to  leave  an  article  in  which  all  the  re- 
maining constituents  are  not  only  retained,  but 
their  percentage  increai^ed  in  a  high  degree.  We 
would  therefore  counsel  our  readers  to  prefer,  in 
every  case,  a  cocoa  thus  prepared  ;  as,  if  an  in- 
creased proportion  of  fat  is  desirable,  it  can  be 
easily  attained  by  making  their  beverage  with 
milk  instead  of  water.  These  preparations  have 
also  the  advantage  of  real  cheapness,  becans)  a 
much  smaller  quantity  may  be  used  to  make  a  cap 
of  cocoa  than  with  an  ordinary  starched  and 
sugared  article,  especially  if  the  substance  be 
boiled  for  a  minute  or  two  to  extract  more 
thoroughly  the  soluble  portions.  We  gave  last 
month  a  comparison,  on  Dr.  Johnston's  authority, 
of  cocoa  and  milk,  which  we  now  repeat  with  the 
addition  of  a  colamn  for  cocoa  prepared  in  this 
manner : — 

Cocoa  Nbc    Dried  Milk.     Cooo*  Eixnn. 


Fat          51     . 

.     24     . 

.     251 

Casein     21     . 

.    35     . 

.     3U 

Siijrar  and  Starch  22     . 

.     27     . 

.     33i 

A»b        i     .. 

4     . 

6 

Theobromine...       2     .. 

.       0     .. 

3 

So  we  thns  see  that  the  atalogy  to  milk  U  ren- 
dered much  more  perfect  by  ibe  process  of  fat 
extraction. 

Since  writing  our  last  month's  article,  we  have 
received  a  commnnication  f  rem  cne  of  our  leading 
cocoa  manufacturers,  which  Ehows  that  had  our 
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collectors  porcbascd  the  lower  priced  cocoas,  a 
much  worse  picture  wonld  have  been  presented. 
The  firm  in  question  says,  "  Yo«  can  hardly  be 
aware  of  the  enormous  quantity  of  cocoa  that  is 
retailed  at  6d.  per  lb.,  in  square  red  packets  ;  in 
many  of  these  cocoas  yon  would  not  find  one- 
I'ourth  part  of  pnre  eoooo,  the  other  three- fourths 
beinp  composed  of  starch  and  sugar,  though 
generally,  molasses  are  snbstitoted  for  the  latter. 
We  need  hardly  say  that  we  do  not  manofactare 
this  article,  believing,  as  we  do,  that  to  sell  inch 
an  article  for  cocoa,  or  even  as  prapared  ooeoa,  is 
monstrous."  So  thai  we  Utb  and  learn,  and  when 
wo  again  advert  to  Mm  sabiect  of  cocoa,  we  shall 
assuredly  keep  cor  eye  on  the  6d.  r«d  pa«lceta. 


FRICTION    IN    STEAM   OYUNDERS. 

Bv   Mb.   p.   Jensen. 

(Coniiwed  fr«m  pmfe  274.J 

WITH  the  -ntv  of  plaeiag  the  qneetion  of 
friction  in  the  steam  cylinder  in  a  clear 
light,  it  is  proposed  in  work  oat  an  example  from 
esperimeuts  made.  With  a  IS-horse  horizontal 
steam  engine  of  good  make — tho  cylinder  11  Jin. 
by  llSin.  stroke — the  indicator  diagram  gave 
2- 1561b.  net  average  pressure  for  driving  the 
engine  alone.  This,  at  110  revolutions  per 
minute,  is  eqnal  to  188  horse-power.  It  is  now 
proposed  to  calculate  the  friction  of  all  the 
moving  parts  w  hich  can  be  conveniently  got  at, 
le.4ving  piston  and  puoking  friotion  as  the  rest  or 
balance. 
Friction  of  Crosthead  Pin. — 2io.  diameter, 
conneoiing  rod 
mean  pressure  ■  u  »i  me,  a»y  2001b.. 


crank 
1 


=  4  T3,  friction,  co-efficient,  '066  ;1  X 

4  X  4'j 
1°05,  whloh  is  a  factor  used  several  times  ;  Mr. 
M'Farlaoe  Gay's  abbreviated  formula;  used  ;  Uien 
vith  HO  r« volutins* — 
200  X  -65  X  1 

X  1  05  =  03  X  wluiaty,  which  = 

12  X  8  X  4  75 

6-28  X  no 


4-76  X  12 
Frietioain  Guide)-- 


=  12  ^  3-6ft.  lbs.  only. 


0  X  07  X  •78,-4 


<;tlft.  lbs. 
Friction 
200  X  1-62, 


of 

>   X 


Crnnk 

(m;5 

X 


4-75 

P;«.  — :!lin. 

10-2 
1  05  X  —  X 
12 


X  277 


diameter 


110    = 


7  e:i  X 

33-3ft.  lbs. 

Frictitn  of  f.'raalt   S!uift. — Hero  «c  must  add 
the  weight  of 
then 
1100  X  lo  X 


>:ruuk.  fiy-AUecl,  &C.  (sa.i    UtKl!'). 


friction  per  sqoare  inch  of  the  same,  is  (say)  l}lb. 
As  the  piston  has  two  Ramsbottom  steel  rings, 
and  their  total  frictional  area  is  36  square  inches, 
we  arrive  at  a  friction  co-cffident  of  '23  for  con- 
tinually but  sparingly-greased  steam.  A  piston 
fitted  with  ordinary  cast-iron  packing  rings 
would,  for  this  case,  have  it  2^in.  deep  (instead 
of  2^iD.  steel  rings),  and  the  friction  eo-«ffiaient 
with  same  total  friction  wonld  then  become 
about  1-lOtb  lb. 

The  aim  shonld,  therefore,  be  to  reduce  the 
pUton  and  the  packing  friction  to  a  minimum. 
The  slide  valve  friction  is  proportionately  small, 
it  having  been  shown  that  when  working  at  full 
power  it  is  only  1600ft.  lbs.,  or  about  l-39th  of 
total  friction.  Nevertheless,  if  working  with  dry 
•team  and  without  special  Inbrioatiou,  the  slide 
valve  friction  may  become  considerable,  even 
three  times  higher  than  stated.  But  worse  than 
the  friction  itself  are  its  results — namely,  nndne 
wear,  sooring,  &c,  causing  extra  lots  in  ftuJ  by 
leakage  of  fresh  steam  into  the  cylinder  and  the 
exhaust.  The  piston  friction  co-efficient  does 
not  nnder  the  same  circnmstances  increase  in 
the  same  ratio,  at  least,  not  in  ordinary  un- 
jacketed  cylinders,  in  fact,  were  it  noA  for  the 
much  greater  friction  it  absorbs  per  $e,  U  wonld 
not  require  extra  Inbricating  material  to  the 
same  extent  as  the  slide  valves,  and  for  the 
following  reason  : — While  the  steam  passes  the 
slide  valve  little  or  no  liquefaction  occurs,  but 
the  opposite  of  this  takes  place  in  the  cylinder 
itself,  as  the  work  done  by  the  steam  causes  a 
proportionate  amount  of  liquefaction,  and  this 
IS  the  reason  why  many  engines  using  rather 
wet  steam  and  not  having  steam  jackets  work 
without  spt^cial  means  of  lubrication.  The 
attraction  of  the  walls  of  the  cylinder  tends  to 
the  deposition  of  a  very  thin  film  of  water,  whioh 
acts  as  a  lubricant.  The  case  is,  however, 
different  if  the  steam  is  dry,  when  little  or  no 
condensation  takes  place,  and  it  is  then  that 
greasing  the  steam  is  of  importance.  If  this  is 
not  done  heavy  wear  and  friction  of  the  piston 
will  natnrally  result.  It  is  better, for  the  sake  of 
economy,  to  use  steam  just  so  much  superheated 
that  it  retains  its  gaseous  state  during  an  expan- 
sion oarried  as  far  as  circumstances  will  admit. 
The  steam  jauket  will  answer  the  same  purpose. 

In  connection  with  this  imint  it  may  here  be  of 
interest  to  mention  an  experiment,  the  particnlars 
of  which  the  author  has  obtained.  A  compound 
bi(h  and  low  pressure  engine,  which  drove  the 
machinery  in  the  shop  of  Messrs.  Humphreys, 
was  tried  both  with  and  without  a  steam  jacket 
to  satisfy  the  firm  of  the  ntility  of  the  jacket. 
The  following  are  the  results  : — With  at'  am  in 
tbe  jackets  it  took  2-'lb.  pressure  of  uteam  in  the 
boiler  to  drive  t!ie  engine  at  135  rcvlutions  j>cr 
minule  ;  witljont  steam  in  the  jackets  it  took 
2!)lb.  pressnm  «t  the  same  speed  ;  when  tlio  out' 


ing  in  tbe  British  Islands  to  a  depth  of  MM  6it 
to  be  87,300  millions  of  tons,  this  qoontity  sf  eod 
would  supply  tbe  annual  demand  of  105  n^Uieos 
for  36fi  years  ;  and,  taking  the  limit  to  dee|>  mining 
to  be  a  depth  from  the  surfaoe  of  7000  feet,  tla 
farther  quantity  of  coal  estimated  to  be  srorkaUs 
to  this  depth  was  57,222  millions  of  tons,  whui 
wonld  extend  the  supply  for  a  further  periqd  tt 
536  years.    The   chief   localities  in  tbe    Btftiit 
Islands  where  ooal  would  probably  be  fonnd  tf 
greater  deptbs  thMi  had  hi^erto  been  resdtl 
were  (1)  t£e  West  Coast  of  Ayi^ii*,  (2)  the  V« 
of  Laneashirs,  (3)  the  East  of  Yorkshire,  I>ertij> 
shire  Nottinffaamshire  and  BtaSordshire,  and  (t\ 
below  the  seams  worked  at  present  in  the  Sooth 
Wales  basitt. 

Deep  niaiaf  has  been  carried  on  moch  mote 
extensively  in  Belgium  than  in  England,  then 
being  only   twelve  pits  of  a  greator  depth  thai 
1500tt.  in  tbe  latter  conntry,  as  compared  with 
sixty-eight  in  the  former.    The  deepest  cool  mifle 
in  the  world  was  probably  that  of  Simon  Ijambert, 
in  Belginm,  which  had  attained  the  great  depth  of 
3489  feet.  The  deepest  coal  mine  in  England  was 
the  Bosebridge  Clolliery,  in  Lancashire,  which  has 
reached  a  depth  of  2418ft.,  the  temperature  of 
the  coal  at  that  depth  being  93-5°.    The  distance 
from  the  surface  of  the  ground  to  the  atratnm  of 
invariable  temperature  mightbe  taken  at  60ft.,  and 
tbe  constant  temperature  at  thatjdeptbat  60°.',  The 
accounts  published  between  1809   and   1840  of 
several  btmdred  experiments,  relating  to  tbe  tem- 
peratnie  of  coal  and  metalliferous  mines,  showed 
the  iaoreaae  of  temperature  to  vary  from    l^   tat 
every  45ft.  to  1"  for  every   69ft  ;  tho  distanct 
from    the  eurfaoe    at   which   the    experimeab 
were    made    varying    from    100ft.    to    1700ft 
(Table  III.)    The  results  of  more  recent  experi- 
ntents  in   England  and  on  tbe   Continent  wen 
irregular,  and  showed  an  increase  Toiying  from 
1"  for  every   41ft  to  78ft,  the  distanoe*  from  tiw 
surface  being  from  700  ft  to  2600  ft  (IVible  IV.) 
On  comparing  the  experiments  made  at  the  two 
deepest  English  coal  mines — viz.  Bosebridge  and 
Dukinfield,  it  was  fonnd  thatUie  increase  of  tem- 
perature due  to  tbe  depth  was  much  less  rapid  at 
the  latter  colliery  than  at  the  former  ■,  and  tUs 
differonee  was  assumed,  in  a  paper  lead  t«cent\y 
by  Mr.  Hull,  to  be  due  to  an  amount  of  heat  being 
!o!'tBt  Dukinfield,  ovringto  the  heavy  inclination  of 
the  strata,  which  was  about  1  in  3,  whiUt  at  Rose- 
bridge  the  coal  seam  was  nearly  level.  (Table  V.) 
Tbe  relation  of  tbe  position  of  the  bottom  of  a 
mine  to  tbe  sea  level  iodoenced  tbe  temperatnre, 
as  shown  m   tables  Vf.  and  XXI.     In  the  latter 
table  the  average  increase  of  the  temperature  of 
three  mines  of  a  high  elevation  was  l"  for  every 
71'61't.,  whilst  tb«  increase  for  three  minesat  some 
distance  below  the  level  of  the  sea  was  1  °  for  every 
62  3  ft. 
The  experiments  relating  to  the  tmdergronnd 


f  till-  jackets  were  ucU  felted  12  gallons  of ,  temperature  of  the  air  at  the  RoeobriJge  Collieiy 
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co-efficient  1-lOth,  then,  1-8  x  —  X  110  X  2165  = 

12 
lOOft.  lbs. 

Adding  tbese  results  together  eives  nearly 
lOOOft.  lbs.  ;  if  we  allo>v  another  300ft.  lbs,  for 
the  rest  of  tht;  friction,  including  air  resistance 
•)f  lly-wheel,  but  not  piaton  and  stuffing-box 
friction,  we  see  at  a  glance  what  an  enormous 
!)roportion  the  hitter  bear  to  the  whole.  2-165  x 
10:}-9  X  277  =  00848ft  lb3.,ontof  which  495i8ft. 
lbs.  for  piston  and  packings,  and  13001b.  for  all 
the  res'.  It  may  be  said  that  this  is  not  a  fair 
way  of  puttiug  the  oa-e,  as  tho  friction  of  the 
load  will  alter  this  considerably  when  the  engine 
is  np  to  its  power.  Supposing,  then,  we  say,  us  U 
actually  the  case,  that  this  engine,  when  working 
full  power,  has  a  ten  times  higher  average  indi- 
cated pressure.  Tbe  total  number  of  foot  poun-.ls 
developed  wojld  be  508,480,  out  of  which  there 
are  13,000  for  all  the  friction  except  piston  and 
packings,  the  amountof  the  latter  being  as  before 
19,548.  This,  then,  is  a  fair  example,  and  here 
we  find  that  out  of  the  total  friction  of  49548  + 
13000  =  G2548,  ver^  nearly  4-5ihs  are  absorbed 
by  piston  ahd  paclangs.  liere  we  are  at  the  root 
of  the  matter,  and  if  we  want  to  economise,  here 
i.i  a  wide  field  for  every  foot  pound  lo.st  in  fric- 
•ion  moar.s  u  direct  loss  in  money  or  fuel.  It 
should   be  uutited  Ihut  iu  this  cose   the  piston 


wii-cr  Mere  condensed  in  the  jackets  ;  wiihout  tho 
felting  15  gallons  were  condensed  in  the  same 
time.  The  12  gil  Ions,  or  the  greater  part  of  it, 
went  to  snpply  heat  to  the  steam  in  the  cylinder, 
while  the  .-1  gallons  apparently  were  lost  by  out- 
ward radiatios. 

The  waste  heat  of  the  uptake  is  often  used  for 
superheating  purposes  with  or  withoat  steam 
jackets,  but  whetber  the  one  or  the  other  is  dune, 
tbe  saving  of  fuel  is  found  to  be  very  great 
There  is,  however,  one  indispensable  condition, 
namely,  to  keep  the  slide  valve  and  piston  from 
undue  friction  and  wear,  and  the  packings  from 
getting  hard  and  charred.  Both  these  objects 
ere  attained  in  the  most  perfect  manner  by  con- 
tinuously greasing  the  steam  before  entering  the 
ports.  It  is,  therefore,  highly  necessary  that  all 
users  of  steam  p:iwi-r  should  fulfil  the  condition 
by  having  recoor«e  to  an  eflicient  steam  lubri- 
cator, of  which  there  are  several  now  before 
the  public. 

(To  be  continued.) 


COAL  MIXI.NG   IN   DEEP  AVOKKIXGS. 

WE  now  ;::ive,  as  |  romised  lost  week,  an  ab- 
stract of  a  second  paper  on  "  Coal  Min- 
ing," wiiich  was  recently  read  before  the  Institu- 
tion of  Civil  Engineers,  by  llr.  Emerson  Bain- 
bridge.  Stud.  Inst  C.E. 

In  this  eommanication  tbe  principal  conclusions 
ai-rived  at  were  to  the  following  eftect : — 

Judging  from  the  statistics  of  tbe  past  few  years, 
tbe  production  of  the  British  coal  fie  ds  could  not 
be  considered  to  increS'se  annually  iu  a  conbtantly 
increasini;  ratio,  as  bad  been  sariiiised,  bnt  mi^bt 
bo  estimated  at  an  avcir.go  *'  output  "  oi  105  Uiil- 
lions  of  tons  ycuriy.     i'^^timntiug  the  coal  remain- 


showed  an  increase  in  the  temperature  of  the  air 
in  parsing  from  the  downcast  to  the  npca.iit  shaft 
of  from  55"  to  63°  ;  the  air  passing  through  work  - 
ings  the  temperature  of  which  was  78°,  and  tho 
normal  temperature  of  the  coal  being  93.6".  The 
experiments  at  Monkwearmonth  (Table  VIII.) 
showed  the  effect  of  a  large  volume  of  air  in  pre- 
venting a  rise  in  temperature.  At  a  distance  of 
1800  yards  from  the  shaft,  with  80,000  cubic  ft. 
of  air  passing  per  minute,  the  temperature  was 
65"  i  whilst  at  a  disUnce  of  2600  yards  from  tho 
shaft,  with  10.000  cubic  ft.  of  air  circulating  per 
minute,  the  temperature  was  fotmd  to  be  67°. 

Tbe  normal  temperature  of  the  coal  might  be 
estimated,  from  the  results  of  experimenU  at  Sea- 
ham  Colliery,  to  exist  in  a  main  air  channel, 
which  bad  been  exposed  to  the  air  for  some  time, 
at  a  distance  of  about  13ft.  from  the  surface  of 
the  mineral.  '  The  highest  temperature  nt  which 
coal  mines  were  worked  was  probably  in  Stafford- 
shire and  at  the  Monkwearmonth  Colliery,  where 
the  iempcrntures  varied  from  80"  to  85".  At  the 
Clifford  Tin  Mine,  in  Cornwall,  the  temperature 
was  120",  in  which  the  miners  could  only  work 
for  twenty-five  minutes  consecutively,  this  high 
temperature  being  due  to  the  beat  of  the  water 
issuing  from  the  rock. 

It  wonld  appear,  from  the  oontradictorv  results 
of  thenperiments  relating  to  the  temperature  of 
different  minerals,  that  no  rule  could  be.luid  down. 

It  was  probable,  however,  that  the  temperature 
of  mines  was  efifectcd  to  some  extent  by  the  vary- 
ing conductive  power  of  different  miucrals. 

In  regard  to  tbe  increase  of  temperature  with 
the  distance  from  tbe  surface,  a  careful  com- 
parison of  all  tbe  experiments  quoted,  and  itspeci- 
ally  of  those  taken  at  agreater  depth  than  20W)ft 
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)«d  to  (he  oooclnsioD,  that  as  far  aa  coald  he  j  ndged 
from  the  experimrntg  alreaJy  made,  the  inoreasie 
of  temperature   would   be   1°  for  erary  55ft.  in 
d«ptb,  trom  the  stratum  of  invariable  temperature. 
Th«  dat*  aff<rd<d  by  the  experiments  were  so 
irregnlor,  that  no  law  could  be  established  as  to 
the  ratio  of  increased  temperature  augmenting  or 
decreasing  with  increawd  distance  from  the  sur- 
{ac«,  thoo^h  the  experiments  at  South  Hetton  and 
•t  Mnuillelnnge,  as  recorded  in  the  paper,  appeared 
to  iadicate  that  the  rise  in  temperature  became 
more  r&pid  as  the  distance  from  th<)  surface  in- 
creased.   Afanming  the  rate  of  increaae  in  tem- 
perature to  be  as  previously  estimated,  the  normal 
tempeiatere  of   ■  mine  7000ft.  deep   would  be 
176". 

Of  the  three  modes  by  which  heat  was  lost  by 
one8ab«tance  and  absorbed  by  another,  yiz.,  radia- 
tion, conduction,  and  cOnrection,  the  only  influ- 
eitce  likely  to  come  intotaction  in  a  well  ventilated 
mine  of  the  depth  stated  wonld  be  that  of  convec- 
tion. From  the  observations  recorded,  it  wonld 
seem  that,  as  a  nile,  when  the  temperature  at  the 
surface  exceeded  66°,  the  temperature  at  the  bot- 
tom of  the  pit  was  less  than  at  the  top ;  but  when 
less  than  66°  at  the  top  of  the  pit,  an  increa-ied 
temperature  was  found  at  the  Iwttom.  The  in- 
crease in  the  temperature,  dne  to  the  increased 
deatity  of  the  air  in  deep  mines,  wa^  estimated  at 
1°  for  everv  800ft,  makinpthe  mean  temperature 
of  a  pit  7000ft.  deep  about  59". 

The  effect  of  the  heat  emitted  by  workmen, 
candles,  explosion  of  gunpowder,  *c.,  was  esti- 
mated not  to  have  any  appreciable  inflaenoe  on 
the  temperature  of  the  air  circulating  in  the  mine. 
The  experiments  at  Seaham  showed  .the  tempera- 
ture of  the  retnm  air  to  be  OS",  lower  when  the 
mine  WM  in  fall  operation  than  when  the  pit  was 
off  work,  and  ivben  no  lamps,  workmen,  &c.,  were 
in  the  workings.  An  unexplained  cause  of  high 
temperstnre  had  been  observed  at  several  collierie", 
but  mom  partioolarly  at  Monkwearmouth,  where 
the  temperature  of  the  air  on  one  occasion  was 
found  to  be  96°,  or  upwards  of  10°  higher  Chan 
the  normal  temperature  of  the  mineral.  The 
qneotion  ,-aR  to  tiM  effect  of  pressure  upon  deep 
workings,  was  nnqnestionablv  of  great  importance, 
and  oeo»<auily  very  specolative.  The  mode  of 
•working  coal,  suggested  for  a  depth  of  7000  ft., 
was  arranged  as  far  as  possible  in  accordance  with 
the  principle,  that  the  coal  should  .be  removed  so 
as  to  prearnt  long  lines  of  fracture,  and  should  be 
so  worked  as  to  oau'e  the  superincumbent  weight 
of  the  strata  overlying  the  "  goaf,"  or  space  whera 
the  co«l  was  workod  out,  to  have  all  its  pressure 
upon  such  "  goaf,"  and  a  minimum  pressure  upon 
the  eoaJ. 

The  incnsaae  in  temperature  in  an  underground 
air  ohannet  appeared  from  Table  XXIII.  to  aver- 
age about  l-S"  for  every  600  yards. 

The  qnestion  of  ventilating  a  mine  TOTOft. 
deep,  to  an  extent  BuiBcient  to  absorb  the  beat 
emitted  by  strata  having  a  normal  assumed  tem- 
perature of  176°,  was  one  of  the  most  important 
in  theinqniiy,  and  the  general  results  arrived  at 
mieht  thos  be  enumerated  :  A.  The  temperature 
of  the  air  was  estimated  to  increase  from  69°  at 
the  bottom  of  the  downeaac  pit,  to  65°  at  the 
point  where  it  reached  the  workings.  B.  The 
length  of  time  which  would  be  occupied  in  cooling 
the  msin  aii^way,  to  such  an  extent  that  the  sides 
of  the  road  would  have  an  average  temperature  of 
62'',  and  the  normal  temperature  would  be  found 
as  far  as  I2fl.  from  the  surface  of  the  mineral, 
was  calculated  to  be  40  days.  C.  The  total 
number  of  units  of  heat  emitted  by  the  strata  per 
fflinnte  was  found  by  calculation  to  be  45,320. 
D.  Die  volume  of  air  introduced  at  a  tempera- 
ture of  65°,  and  assumed  to  leave  the  workings 
•t  a  temperature  of  89",  necessary  to  carry  away 
ttis  number  of  units  of  heat,  was  calculated  to 
»e  78,000  cubic  feet  per  minute.  E.  Then, 
we  total  quantity  of  air  necessary  for  the  ventiU- 
bon  of  the  pit  to  be  110,000  cubic  feet  per 
minute,  the  power  required  to  produce  this 
quantity  would  be  141  p.p.,  whioh  represented 
an  average  temperature  m  the  upcast  pit  of  90", 
for  the  aitaument  of  which  mean  temperature,  a 
temporatare  of  141°  was  required  at  the  bottom 
of  the  upcast  pit.  F.  The  quantity  of  fuel  neces- 
sary to  raise  the  temperature  of  the  return  air 
from  9fi°  to  141°,  was  found  to  be  1404  tons 
every  twenty-four  hours. 

The  laws  upon  which  the  amount  of  power 
necessary  to  produce  a  certain  quantity  of  air 
under  every  condition  were  stated  t  >  be  as  fol- 
lows : — The  pressure  per  unit  of  sectional  area  of 
an  air-way  required  to  overcome  the  friction  of 
the  air,  varied  directly  as  the  length  of  the  air 


channel,  as  the  length  of  the  perimeter,  and  as 
the  square  of  the  velocity  of  the  air,  and  inversely 
as  the  sectional  ares  of  the  air-way.  The  action 
of  these  laws  was  demonstrated  in  the  sereritl 
examples  given,  whore  it  waa  shown  that  the 
power  required  to  overcome  the  resistances  varied 
as  the  cube  of  the  velocity.  In  drawing  a  com- 
parison between  furnace  and  mechanical  ventila- 
tion, it  was  calcnlated  that,  at  a  depth  of  about 
2,60Oft.,  the  two  modes  of  ventilaliug  were  equal, 
while  below  this  depth  the  fmruace  became  the 
more  effective  power. 

In  regard  to  raising  tii«  coal,  the  probable  limit 
from  whioh  It  might  bo  drawn  at  oo«  lift  was 
estimated  to  be  about  900  yards,  below  which 
depth  one  winding  engine  at  the  sorfaoe,  and  one 
in  the  shaft  would  be  required.  An  inoreaM  in 
the  cost  of  sinking  to  great  depths,  and  in  the 
cost  of  producing  the  coal,  must  necessarily  be 
expected ;  but  since  the  selliug  prioe  of  coal 
wonld,  to  a  great  extent,  bradjnsted  accordingly, 
this  could  scarcely  be  considered  as  a  difficulty 
of  much  consequence. 

The  employment  of  machinery,  in  place  of 
manual  labour,  would  probably  be  fonad  very 
beneficial  in  cutting  and  breaking  down  coal  in 
deep  mines  having  a  high  temperature.  Some 
of  the  coal  cutting  machines  now  at  work  were 
driven  by  compresse  1  air,  and  the  gulden  de- 
crease in  temperature  which  compro«sed  air 
underwent  on  exhaustion  had  been  thought 
likely  to  be  of  use  in  redneing  the  temperature 
of  a  mine.  In  reality,  however,  scarcely  any 
reduction  could  be  anticipated,  since  the 
quantity  of  air  exhausted  bore  so  small  a  pro- 
portion to  an  ordinary  eorrent  of  air,  that  the 
effect  on  the  temperature  was  only  to  be  observed 
locally,  and  to  a  very  slight  degree.  Of  other 
modes  which  bad  been  proposed  for  facilitating 
the  working  of  cotil  at  great  dcptiis,  neither  that 
of  casing  the  airways  with  non-conducting  suh- 
et  mces,  nor  the  em(>loyment  of  the  electric  light, 
nor  the  use  of  coM  water  and  ice,  could  be 
anticipated  to  have  any  effect  worthy  of  note. 
The  bygrometrioal  experiments  recorded  showed 
that  iba  dryness  of  the  air  was  considerably 
increased  with  increased  depth,  eiipccially  in  the 
return  air  coursea ;  and  though  this  usually 
caused  a  high  temperature  to  be  borne  more 
conveniently,  it  conld  not,  in  the  case  of  the 
heavy  labour  required  in  working  coal,  be  cal- 
culated to  confer  any  benefi'. 

Finally,  it  might  be  stated,  that  the  question  of 
coal,  at  greater  depths  than  had  hitherto  been  at- 
tained, could  not  be  considered  to  bo  one  which 
presented  difficulties  of  any  importance,  nor  was 
it  one  which  required  immediate  consideration. 

The  author  lud  endeavoured  to  prove  that  coal 
conld  be  worked  at  a  depth  of  7000ft.,  but  it  would 
probably  be  centuries  before  such  a  sinking  would 
actually  be  required,  and  improvements  in  the 
various  descriptions  of  mining  machinery, 
especially  such  as  were  intented  to  facilitate  the 
"  getting  "  of  coal,  would  possibly  before  long 
render  mining  to  siMjh  a  depth,  as  practicable  as 
the  working  of  the  deep  mines  of  the  present  day. 
Commercially,  as  had  beeo  observed,  the  question 
wonld  adjust  itself  to  the  requirements  and  the 
expenditure  of  the  times. 


THK  AERONAUTICAL  SOCIETY. 

THE  general  meeting  of  members  of  the  above 
society  was  held  on  the  3rd  inst.,  in  the 
theatre  of  the  Society  of  Arts,  Adelphi.  The 
chair  was  taken  by  Mr.  Glaishcr,  of  the  Royal 
Observatory.  The  C;<airman,  in  opening  the  pro- 
cecding-i,  expressed  his  regret  that  the  objects  of 
the  society  had  not  made  much  progress  daring 
the  past  year,  but  hoped  that  the  papers  they 
were  about  to  have  read  wonld  prove  interesting. 
Mr.  Walter  Clure  then  proceeded  to  give  hw 
views  on  aeronautic  science.  He  contended,  as 
we  understood,  that  manual  flight  wonld  be  the 
ultimate  triumph  of  aeronauts,  and  reminded  the 
meeting  that  the  ancients  had  devoted  their  atten- 
tion exclusively  to  that  branch  of  the  subject.  He 
combated  the  many  popular  errors  that  prevailed 
as  to  the  indispensable  conditions  of  manual 
flight,  contending  that  the  means  by  which  birds 
were  enabled  to  fly  were  as  yet  very  imperfectly 
known,  even  to  the  scientific.  He  believed  that 
man  would  ultimately  be  made  a  flying  animal, 
but  there  were  certain  artificial  dilbcnlties  to  be 
overcome  before  the  much-desired  object  waa 
attained.  Air  was,  as  a  matter  of  fact,  as  solid 
as  any  other  material,  and  it  only  ro(iuired  that 
the  person  seeking  to  fly  should  be  able  to  get  up 


a  sufficieot  initial  velocity  to  create  in  the  air  a 
solid  resistance.  His  snggestiun  was  that  man 
should  be  taught  to  fly  as  youths  were  taught  to 
swim  in  Germany — namely,  by  being  suspended 
by  a  rope,  when  he  could  in  safety  make  experi- 
ments with  an  artificial  flying  apparatus.  He  was 
quite  willing  to  offer  himself  to  the  fortherance 
of  science  as  a  rotatory  pendulum  bob,  if  the 
Ac'roiuntic  Sooiety  should  think  anything  of  his 
suggestions. — Mr.  8.  Harrison  described  some 
experiments  which  he  had  made  with  what  he 
called  an  aerial  velocipede.  His  starting  prin- 
ciple was  that  a  screw-propeller  set  to  act  m  the 
air  merely  chnrned  the  column  of  air  npon  whidi 
it  worked  without  making  progress,  bnt  if  it  were 
attached  to  a  velocipede  upon  which  a  i;ood  rider 
could  advance  at  the  rate  of  trn  miles  an  hour 
on  a  smooth  road,  the  weight  of  the  velocipede 
and  its  rider  would  be  gradually  diminished,  and 
flight  might  tbns  at  last  bo  attained.  His  plan 
was  to  attach  a  plane  of  oiled  silk  to  the  veloci- 
pede, and  at  the  comers  of  this  plane  to  fix  bis 
propellers.  Mr.  Harrison  Illustrated  hi*  theorj- 
by  chalk  diagrams  on  the  block  board,  and  seemec' 
to  convince  the  meeting  that  he  had  at  least  made 
some  advance  towards  a  true  theory  of  aerosta- 
tion.— The  Chairman  said  that  the  last  speaker 
had  really  touched  the  true  principle.  If  ever 
they  obtained  perfect  aerostation  it  must  be  by 
means  of  an  Initial  velocity  acting  on  an  inclined 
aero  plane.  Mr.  Harrison's  idea  seemed  to  lea ' 
up  to  both  these  desiderata,  and  he  thought;  it 
would  be  worthy  work  for  the  society  to  test  his 
theory  by  experiment.  After  some  purely  scien- 
tific discnssion  on  the  anemometer,  a  gentleman^ 
suggested  that  a  light  canoe  working  on  the  water 
would  be  a  better  medinm  of  experimeut  with  the 
propellers  thanthe  velocipede. — ^Mr.  Louis  Olrick, 
consulting  engineer,  observed  that  the  inventors 
of  the  sewing  machine  had  not  succeeded  by 
endeavouring  to  imitate  the  old  sewing  process. 
They  started  on  an  entirely  new  principle,  and 
aeronauts,  if  they  wished  to  succeed,  must  do  the 
same.  They  must  not  follow  or  study  the  flight 
of  birds,  but  Invent  an  entirely  new  plan  of 
aerostation.  What  they  wanted  was  patient 
experiment,  and  experiments  cost  money  ;  aerosta- 
tion could  therefore  only  be  stndied  succCBsfolly 
by  wealthy  societies.  The  discnssion  terminated 
with  the  usual  vote  of  thanks  to  the  readers  of  the 
papers.  An  instrument  for  measnring  the  pres- 
sure of  the  air  was  exhibited,  and  explained  by 
Dr.  Smith,  and  very  much  commended  by  the 
Chairman. 


A  THEORY  OF  NEBULE  AlTD  COMETS.* 
(_C0»elud«d  from  page  273.) 

I  WILL  now  examine  what  a''connt  the  present 
theory  gives  of  comets. 

There  are  some  reasons  for  supposing  that  the 
snu  itself  is  a  nebulous  star,  or  that  it  Is  enveloped 
by  matter  extending  to  an  immense  distance  be- 
yond its  visible  photosphere.  The  phenomenon 
of  the  zodiacal  light,  the  bands  of  mrtaoric 
matter  passed  through  by  the  earth  in  its  revolu- 
tion about  the  son,  the  retardation  experienced 
by  oomels,  all  point  to  this  conclusion. 

We  cannot  suppose  that  this  eavelope  consists 
of  sotid  or  liquid  matter  only,  without  the  pre- 
sence of  gaseous  matter  ;  for  at  no  known  tem- 
perature ean  liquid  or  solid  matter  exist  in  n 
vacuum  without  eviporation.  If,  then,  we  sup- 
posfl  for  a  moment  that  solid  matter  exists  with- 
out being  envelope)  by  gas,  It  will  immediately 
begin  to  evaporate  and  form  an  atmosphere  about 
itself.  This  atmosphere  will  be  very  rate  and 
very  extensive,  as  the  central  mass,  being  com- 
paratirely,  very  small,  will  exert  bnt  a  feeble 
attraction  on  it. 

Or,  again,  if  we  suppose  that  meteoric  matter 
nnenveloped  by  gas  would  not  aoqnire  an  atmos- 
■ptten  by  evaporation,  it  wonld  do  so  in  another 
manner  ;  for  it  is  certain  thatsoms  of  the  meteoric 
bands  approach  very  nrar  to  the  sun  in  their 
perihelion.  These  wonld  attract  to  themselves  a 
part  of  the  sun's  atmosphere ;  whioh  they  would 
carry  away  with  them  on  their  departure ;  and 
portions  of  this  they  wenld,  in  their  turn,  part 
with  to  every  meteor  whioh  came  within  a  suffi- 
ciently small  distance  from  them. 

Graham  has  found  that  meteoric  matter  which 
has  fallen  to  the  earth,  gives  evidence  of  hiring 
been  exposed,  when  at  a  high  (emperatnre,  to 
hydrogen  existing  under  a  pressure  of  several 
atmospheres. 

•  By  A.  8.  Davis,  B.A.,  Mi"n-m.itio»I  Hstt'r. 
Leeds  School,  In  tbe  PhUnop'ik  I  '/"/■st'-ir. 
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We  cuDclude,  then,  that  the  san  is  surrounded 
bf  an  dnvelope  of  gas,  which  b  not  a  true  solar 
atnospherr,  but  is  the  aggregation  of  the  atmos- 
(thcres  of  nambttfless  meteoric  bodies  rerolriag 
around  it. 

Kow  M.  Hoek  has  shown  that  comets  are  de- 
tuhed  portions  of  large  masses  of  matter  ;  and  it 
has  been  suggested  that  these  large  masses  may 
be  uebals.  Admitting  tbi»,  a  comet,  before  its 
entrance  into  the  solar  system,  will  consists  of  a 
solid  or  liquid  nnclens  anrronnded  by  a  large  mass 
of  irery  rare  inrisible  gas.  On  its  approach  to  the 
sun,  the  nucleus  will  make  its  way  most  easily 
into  the  solar  envelope,  and  the  comet  will  enter 
with  its  tail  directed  away  from  the  sun.  A  chemi- 
cal combination  will  take  place  between  the  tail 
of  the  comet  and  some  of  the  gaseons  elements  of 
the  solar  envelope  ;  and  where  this  combination 
ocoure,  the  gases  will  become  visible  from  the 
light  evolved,  and,  if  the  compound  formed  be  in 
a  solid  or  liquid  stats,  from  the  light  also  which 
it  reflects  from  the  sun— or  if,  as  probably  would 
be  the  case,  the  matter  be  in  a  state  of  minntr 
subdivision,  from  light  scattered  by  that  kind  of 
diiipersion  which  Professor  Tyndall  has  lately 
shown  is  produced  by  finely-divided  matter. 

On  passing  through  its  perihelion,  the  onmet 
loses  a  great  part  of  its  tail,  which  soon  cools  down 
and  becomes  taingled  with  the  rest  of  the  solar 
envelope. 

On  leaving  the  sun,  the  tail  begins  to  increase, 
from  the  addition  to  it  of  matter  rendered  gaseous 
by  the  heat  of  tbe  sun.  Those  parts  of  the  gas 
where  chemical  action  has  taken  place  being 
heated,  and  therefore  rendered  specifically  lighter 
than  the  unheated  invisible  ga8e!>,  will  have  a 
tendency  to  escape  out  of  the  solar  envelope  in 
addition  to  that  which  they  possess  from  their 
momentum  In  common  with  the  rest  oC  the  comet. 
Ilenoe  the  comet  will  depart  with  its  tail  directed 
away  from  the  sun. 

The  hollow  appearance  of  many  comets,  and 
isolation  of  the  nucleus  from  the  vertex  of  the 
coma,  are  in  accordance  with  this  theory. 

On  a  comet's  approach  to  tbe  sun,  it  often  hap- 
pens that  a  tail  of  immense  length  is  formed  in  a 
very  few  days.  It  is  uenally  supposed  that  the  mat- 
ter forming  tbe  tail  has  all  been  projected  from  the 
head  within  tbe  lime  of  its  first  becoming  visible, 
and  consequently  that  it  has  moved  with  enormous 
velocity  in  a  direction  opposed  to  the  sun's  attrac- 
tion. Hence  it  has  been  conjectured  that  the 
matter  forming  the  tiiil  is  not  subject  to  the  same 
mechanical  laws  as  those  which  govern  all  other 
known  matter. 

On  the  present  hypothesis  there  is  no  need  to 
astnme  this  enormous  velocity.  A  oomet,  in  fact, 
enters  the  solar  envelop?  with  a  tail  of  invisible 
gas.  It  may  be  that  chemical  onion  cannot  take 
place  between  this  gas  and  the  sun's  envelope 
until  the  beat  of  the  san,  acting  on  the  head  of 
the  tail,  has  set  np  chemical  action  or  combustion 
— until,  in  short,  the  comet  has  been  lit  by  the 
sun's  heat.  When  once  combostion  has  com- 
menced, it  wonid  spread  into  the  tail  with  pro- 
di^ions  velocity. 

Tails  of  comets  have  been  observed  to  form 
with  enormous  speed  only  on  their  approach  to- 
wards the  sun.  The  tails  which  form  when  a 
comet  is  receding  from  the  snn  are  produced  with 
comparative  slowness  :  this  we  should  expect ;  for 
in  this  case  there  is  not  already  in  existence  a  tail 
needing  simply  to  be  lit  to  become  visible. 

The  more  any  portion  of  the  gas  of  a  oomet 
becomes  removed  from  the  nnclens,  tbe  greater 
will  he  the  volume  it  occupies,  becanse  of  the 
diminution  in  the  attraotive  force  of  tbe  nnclens. 
This  will  acoonnt  for  the  spreading  shape  of  the 
tail  of  a  comet. 

We  may  explain  in  a  similar  way  the  increase 
in  the  sixe  of  a  comet  as  it  recedes  from  the  snn  ; 
for  the  pressure  of  tbe  solar  envelope  npon  it  will 
become  less  as  its  distance  from  the  snn  becomes 
greater.  M.  Valz  has  attempted  an  explanation 
of  this  fact  in  a  somewhat  similar  manner.  He 
conceives  that  the  increase  in  the  size  is  due  to  a 
diminution  in  the  pressure  of  tho  ntherial  medinm, 
which  bo  supposes  to  be  denser  in  the  neighbonr- 
hood  of  the  sun  than  elsewhere.  Sir  J.  Herschel 
objects  to  this  explanation,  on  the  ground  that 
we  must  suppose  that  the  ether  does  not  pervade 
the  matter  composing  the  comet. 

This  objection  does  not  amply  to  the  present 
e.rplanation. 

The  following  fignre  is  intended  to  represent  a 
section  of  the  nebula  (Lastsell,  pi.  2.  Fig.  9,  RovhI 
Astronomical  Society's  Momoirs,  vol.  xxxvi.) 
shown  on  page  273. 

The  parts  represented  by  the  medium  shading 


and  the  light  shading  denote,   respectively,  the 
large  mass  of  rarer  gas  and  the  small  mass  of 


denser  gas.    The  dark  shading  denotes  the  part 
rendered  visible  by  chemical  action. 

Immediately  below  is  shown  the  mode  of  for- 
mation of  an  annular  nebula.     The  mass  of  gas 


indicated  by  the  medinm  thading  most  be  smaller 
than  that  indicated  t<y  the  light  shading,  and  also 
rarer.  If  it  were  denser,  it  would  ultimately  enter 
into  it,  and  a  spiral  nebula  would  be  formed.  The 
dark  shading,  as  before,  shows  the  visible  part. 
This  represents  the  formation  of  a  spiral  nebnla. 


Lassell  gives    several    drawings   of  $  shaped 
nebula  having  nuclei  in  the  middle. 


The  above  diagram  is  intended  to  repressent  the 
mode  of  formation  of  a  nebula  of  this  fcmil. 


Two  masses  approaching  pach  other  move  in 
parabolas,  having  their  centre  of  gravity  aa  a 
common  focus.  On  approaching  each  other  tbey 
are  drawn  out  into  an  elongated  form  ;  and  if  a 
collision  oocars,  the  common  boundary  will  be 
.shaped  as  in  the  figure. 


SCIENCE  FOR  THE  YOUNG. 

Stthe  Rev.  E.  Kernas,  Clonoowes  College. 

{QmtiHued  /rem page  269.) 

CHAPTER  ra. 

Various  Terks,  Exfiavatiok  or. 

THERE  cannot  he  a  greater  obstacle  to  progress 
in  any  course  of  study,  than  not  to  under- 
stand the  terminology  (names,  words,  expresaians) 
it  requires  Mechanics  aa  every  branch  of  science 
has  its  technical  terms.     Besides,  it  frequently 
calls  In  the  aid  of  mathematical  language  and 
argument.      With   these  latter,  the    stadent  it 
supposed  to   be  sufficiently  familiar  ;    then  re- 
mains,  therefore,  nothing  to  be  explained,  bst 
the  mechanical  terms.     Some  of  the  mora  obviooi 
of  these  have  already,  of  necessity,    been  used, 
and  might  heeonaidered  as  sufiiciently  understood. 
Yet  a  lew  words  of  definition  may  not  be  amiss. 

Matter. — Every  thing  known  by  the  lensei. 

Body. — Every  quantity  of  matter. 

AUmu. — The  mechanically  indivisible  parts  of 
matter. 

Matt. — The  quantity  of  matter.  This  is  the 
ordinary  definition ;  but  mechanicians  expresi 
mass  of  matter  by  a  formnla,  too  abstract  to  find 
place  here. 

T'olume. — The  space  occupied  by  an^  qoantity 
of  matter. 

Force. — Any  cause  capable  of  prodacing  or 
modifying  motion.  An  ivory  ball  laid  npon  a 
table.  Fig.  46,  is  struck  with  a  cue  ;   the  motion 

F'  I   a  i  *f 


resulting  is  cansed  by  tbe  force  communicated  to 
the  cne.  After  a  while,  the  ball  stops ;  tbe  uble 
exerts  a  force  which  gradually  modifies  the 
velocity  of  the  original  motion,  and  finally  stop* 
the  ball.  Let  it  meet  a  block  of  marble  A,  Fig. 
47,  it  changes  its  course  ;   the'  marble,  without 


moving,  exerts  a  force  which  modifies  the  direc- 
tion of  the  otiginal  motion.  Force,  therefore, 
does  not  necessarily  imply  an  evident  motion  ; 
in  the  eiSort  at  motion  lies  the  exertion  of  the 
force. 

Force,  Slrmentt  o/.— They  are  chiefly  three  ; 
direction,  the  line  along  which  the  force  acts,  or 
tends  to  make  a  body  move ;  intentitj/,  the 
amount  of  force  exerted ;  point  of  application, 
that  part  of  the  body  at  which  the  force  u  exerted. 
All  three  elements  are  represented  In  mechanica 
by  lines.  In  one  symbol,  a  line,  the  three  great 
questions  regarding  a  force  are  answered.  For 
a  line  is  eminently  fitted  to  represent  the  direc- 
tion ^ni  point  of  application  ;  and  the  relative 
intentitiet  of  two  or  more  forces  can  be  shown  by 
tbe  proportional  lengths  of  line.  Thas,  suppose 
two  forces  acting  upon  a  body,  at  fixed  points 
and  nt  n  given  irngle  :  one  force  three  times  as 
strong  as  tbe  6ther.  Lines  will  show  these  con- 
ditions to  the  eye.  Let  A  B  and  C  0,  Fig.  48, 
be  tbe  two  forces  acting  on  the  body  M  ;  and  A 
B    =  3  X  C  D.      Now  A  B  is  made  to  show  the 

uigitized  by  kjikj 


ogle 


Jtnre  17,  1870.5 


ENOUGH  MBOHANIO  AND  ICISBOB  OF  BOIENCE. 


297 


it.: 


^^ 


•  direction  and  point  of  applisktion  ;  sod  npre- 
MBts  bj  its  l0ng&  the  relatiTe  intensity  of  the 
Kreater  force.  C  D  does  the  same  for  the  lesser 
Coroe.     Be&idci  this  ooocise  clearness,  lines  are 


p  t  a  .  ^B 


subject  to  the  control  of  xathematioal  principles. 
What  is  matbematicall;  tme  of  them  as  lines,  can 
be  ^)plied  to  the  forces  whioh  they  represent,  and 
thns  exact  laws  can  be  established  on  the  nnerring 
basis  of  matbematioal  argument.  In  experimen- 
tal proofs  of  the  laws  of  forces  they  are  usaally 
represented  by  weights,  which  is  reiy  oonTenient 
— weights  can  be  so  well  compared  and  are  so 
familiar. 

B/»qniirt!meiKl*.—H\»  requirement  of  a  force  is 
its  relation  to  aU  pontiotu  in  tpace.  In  the 
plainest  terms,  this  signifies  tehat  aforottoantt 
to  do  toUh  a  given  body  in  regard  to  some  fixed 
position,  or  to  all 
positions  in 
mace.  Example: 
the  force  F 
acting  npon  the 
body  A,  Kg.  47,  @^ 
(8  represented  in 
direction  and  intensity  by  the  PA;  and 
iU  reqtUrevtent  regarding  the  position  a  b 
is  indicated  by  &e  perpendicular  P  ^  on  o  b 
■  from  P,  Ute  point  of  complete  exhanstjon  of  the 
force.  Therefore,  the  requirement  in  this  exam- 
ple answers  to  the  question  :  what  does  tbe  force 
P  want  to  do  with  the  body  A,  as  regards  the 
poiUtion  a  b1  It  wants  to  place  the  body  at  a 
certain  perpendicular  distance  from  a  b.  It  mag 
moTC  the  body  to  P,  but  if  not  allowed,  its  want 
(reqairement)  is  still  satiaSed  if  the  body  at 
another  point  N  be  at  the  same  distance  from  a  b 
as  if  at  P— .-.«,  if  N  «  =  P  p. 

.SMtiAliM^..— Signifies  the   effect   which   any 
nnmber  of  forces  do 
\  prodnce,  or  could  pro- 
dace  if  allowed  to  act. 
In  Fig.  50,  let  P  and 
'4  Q  be  two  forces  acting 

on  the  body  A — (forces  will  always  be  re- 
presented by  a  single  letter  ac  the  "  point"  of 
their  lines.)  It  shall  be  shown  later,  that  when 
the  forces  are  allowed  to  act,  the  body  A  will 
follow  the  line  A  B.  This  line,  or  the  force  B,  is 
the  resnitantof  the  two  forces  P  and  Q. 

Cttmponente.—TYkt  forces  which  prodnce  the 
effect.  Thus,  P  and  Q  are  the  component,  Fig. 
50. 

Compotitio*. — ^The  replacing  two  or  more 
forces  by  one  resultant.  F  and  Q  replaced  by  R. 

DecompotUion. — The  diriding  op  of  one  force 

into  two  or  more,  that  will  prodnce  the  same 

efftetas  the  original  one.  B  dirided  into  P  and  Q. 

_  Sfttem  ^  JbrcM. — A  nnmber  noting  at  one 

time  together  npon  a  body. 

Sqyalibriwm. — There  is  eqailibrinm  when  a 
body  under  the  action  of  a  system  of  forces  is  at 
rest — to-oMed  rest ;  for  there  is  no  such  thing 
>s  absolute  rest.  ThaX.  in  its  strict  sense,  would 
snpjKMs  an  absence  oi  all  force,  which  is  not 
possible  in  the  ordinary  state  of  bodies.  Abso- 
loto  rest  has  another  meaning,  as  opposed  to 
relatwe  rest,  of  which  there  is  no  question  now. 

Mobilitjf. — ^The  power  of  moring  which  some 
bodies  hare,  or  the  allowing  themseWes  to  be 
moTad.    Immobility  is  the  opposite. 

JUotioH. — The  exertion  of  the  power  of  moring, 
or  the  being  forced  to  change  position  in  space. 

PABT  n. 

HiCKAinOS  OF  THX  THsn  Statks. 

Ths  preliminaries  being  well  understood,  there 
will  be  nothing  to  dirert  the  attention  from 
working  oat  the  definition  of  mechanics,  the 
ffodg,  fe.  This  part  will  contain  three  chapters, 
one  fi»r  each  of  the  states.  The  first  of  the 
Ihrea,  of  "  •olids,"  treats  what  is  nsnally  under- 


stood by  mechanics.  It  is  much  longer  than  ths 
other  two,  as  therein  are  established  the  prin- 
ciples of  the  science  in  its  widest  sense.  The 
second  and  third  chapters  show  how  fiur  these 
principles  apply  to  the  liquid  and  gaseous  states, 
and  how  they  are  modified  by  toe  nature  of 
those  states.  Bach  chapter  shall  be  dirided  into 
fonr  sections ;  the  first,  the  study  of  the  general 
properties  of  matter,  with  special  regard  to  the 
state  under  consideration ;  second,  bodies  at 
rest ;  third,  obstacles  to  theorstic  truth  ;  fourth, 
bodies  in  motion  from  the  action  of  forces. 


CHAPTBB  I. 

Ueobxrics  of  Solids. 

In  this  chapter  the  great  important  subjects 
are  the  laws  of  bodies  at  rest,  or  "  Statics,"  and 
the  laws  of  bodies  under  the  action  of  forces,  or 
"  Dynamics."  The  section  on  "  obstacles  "  to 
theory  is  of  absolute  necessity,  as  showing  how 
far  the  theoretic  principles  shall  be  modified  in 
practice.  With  regard  to  the  solid  state,  as  con- 
cerns the  general  properties  of  matter,  little 
remains  to  be  added  in  an  elementary  course,  to 
what  has  been  already  said.  With  more  adranoed 
students  this  section  would  hold  a  Tory  impor- 
tant position  as  being  the  exact  place  for  the 
study  of  "  molecular  action,"  the  principles  of 
whioh  should  be  constantly  used  throughout  the 
entire  course.  Such  study  for  beginners  is  quite 
impossible.  However,  as  this  section  is  of 
immeuse  importance  in  the  two  other  states,  for 
nniformity  the  division  as  indicated  above,  is  even 
introduced  here. 

Sbction  I. 
Mattzb,  General  Pbopkbtos. 

Solid  bodies  may  be  said  to  possess  all  the 
general  properties  of  matter  in  a  greater  or  less 
degree.  There  are  two  however,  which  are  very 
marked  in  the  solid,  when  oontrasted  with  the 
liquid  and  gaseous  state.  And  these  are — figure 
and  gravitation.  Some  solids,  as  stated,  iSfect 
certain  definite  forms ;  bat  all  are  indifferent  to 
any  form  which  external  causes  may  give  them. 
The  most  complicated  crystal,  cut  into  a  simple 
form,  retains  this  form.  On  the  other  side,  many 
solid,  or  rather  all  that  deserve  to  be  called  solids, 
are  quite  unaffected  by  the  form  of  a  recipient ; 
nor  can  they  be  made  to  take  its  form  except  by 
great  force.  A  mass  of  iron,  has  the  same  form 
when  cold,  no  matter  what  the  shape  of  the  re- 
cipient which  contains  it  Still,  it  is  known,  Tresca 
of  Paris,  has  proved  it  by  many  and  long-con- 
tinued experiments,  that  metals  (cold)  can  be 
made  to  flow,  somewhat  like  liquids. 

Qraritation  has  the  same  effect  on  solids  no 
matter  in  what  position  they  be  placed.  A  long 
rod  of  glass,  for  instance,  resting  on  a  table,  on  a 
single  point,  will  press  equally,  whether  laid 
horizontal  or  vertical  Again,  a  disc  and  rod  of 
iron.  Fig.  51,  will  press  no  more  upon  the  pan  of  a 
_   ,   _      ,,  balance,  when  the  rod 

fis  (screwed)  perpen- 
dicular a,  than  when 
it  lies  horizontal  i. 
The  reason  of  remaik- 
ing  these  two  well- 
known  facts  will  ap- 
pear in  the  Kechanios 
of  liquids. 

Other    properties 
might    be  mentioned, 
J,      of  which  the  effects  in 
A-^the  solid,  contrast  with 
those  in    the    liquid 
and  gaseons  state  ;  but 
the  two    just  spoken 
of  are  SDfllcient  to  direct  the  mind  to  other  facts, 
of  themselves  quite  obvious. 
SxcnoN  n. 
Statics. 
To  treat  this  matter  as  it  should  be,  the  various 
principles  of  equilibrium  would  be  contained  in  a 
serifs  of  propositions,  like  those  of  mathematical 
works,  to  be  proved  slowly,  step  by  step.    This, 
the  tme  method,  is  to  be  found  abundantly  in  a 
variety  of  excellent  works  on  Statics.    But,  be- 
sides other  considerations,  the  students  for  whom 
this  course  has  been  compiled,  are  not  supposed 
to  have  time  at  their  disposal  sufficient  for  pro- 
tracted study.    No  more,  therefore,  than  the  great 
principles  can  be  discussed ;  to  these,  however,  may 
be  reduced,  at  least  in  a  general  way,  all  the  prac- 
tical applications  which  have  given  to  mechanical 
study  its  paramount  importance. 
It  wUl  be  well  to  impress  deeply  on  the  mind, 


that,  in  this  seotian,  the  object  alwa.rs  is,  to  de 
termine  how  equilibrium  may  be  prodaoed,or  as 
it  is  nsually  expressed  the  "  conditions  of  equi- 
librium" of  forces  applied  to  a  body. 

Forces  can  be  applied  to  a  body  in  two  ways 
onljr  i  l"  parallel,  20  parallel  to  a  point,  or  its 
equivalent.  As  regards  the  action  of  the  forces 
this  can  be  shown  experimentally.  In  Fig.  68  let 
the  rods  F  and  Q 
represent  two  forces 
parallel  acting  npon 
the  body  A  at  the 
pivots  a  a.  Move  the 
rods  to  an  angular 
^N^  position,  the  dotted 
'  lines;  their  direction 
prolonged  most  meet 
somewhere  in  a  point 
B.  Their  new  action  at  a  a  is  the  same  as  if 
they  were  transferred  to  the  point  B.  For  it 
is  an  admitted  principle  that  U  a  force  applied 
to  a  body  batranifernd  to  any  point  of  space  in 
the  line  of  its  direetion,  its  action  is  not  changed, 
provided  that  point  of  space  be  rigidly  joined  to 
the  body.  There  is  a,  simple  experimental  proo{ 
of  the  principle.  Sup- 
poee  a  body  A,  Fig. 
63,  under  the  action 
of  three  foroes  F  Q  B 
in  equilibriom.  The 
forces  P  and  Q  hang 
parallel  from  the 
comers  ;  B  is  a  weight 
at  the  back  (seen  be- 
low) which  takes  effect 
over  the  pulley  p.  The 
forces  are  now  changed 
to  an  an^lar  position, 
by  drawmi^  the  cords 
over  the  side  pulleys 
a  a,  and  the  weight  B  adjusted  to  tnit  the  new 
conditions  of  equilibrium,  whioh  was  distnrbed  ; 
_why  ?— no  matter,  just  for  the  moment.  Now, 
whether  the  forces  P  and  Q  be  kept  pinned  to 
the  comers,  or  aUowed  to  set  along  the  prolonga- 
tion of  their  direction  at  B,  the  stale  of  equili- 
brium remains.  Therefore  the  action  of  the 
forces  P  and  Q  is  not  changed  by  the  transfer. 
It  is  clear,  moreover,  that  the  point  B  might  be 
anywhere  outside  the  limits  ol  the  body  A,  pro- 
vided the  condition  of  rigid  connection,  between 
^  ,  ^      <.^  the  point  B    and  the 

body  A  be  secured. 
To  the  body  A,  Fig. 
64,  two  forces  are  ap- 
plied at  o  a.  These 
foroes  are  transferred 
till  they  meet,  and' 
the  point  of  joining 
rigidly  conneoted  by 
the  bar  0  to  A.  There 
is  no  change  -f  eqni- 
bbrinm.  All  tii-« 
principles  of  Statics  (''the  conditicns  uC  '■qni- 
librium")  are  therefore  to  be  classed  under 
the  two  titles  "  forces  applied  to  a  point ;'  * . 
"  foroes  applied  parallel  to  a  rod." 

Into  a  course  of  Statics  is  always  introduced 
tbe'explaoation  of  the  so-called, "  machines,"  me- 
ohanicalpoaeri.  And  though,  in  practice,  they  are 
much  used  for  motion,  and  are  often  exhibited 
in  motion,  they  are  not  out  of  place  in  statics. 
For  they  are  constructed  according  to,  and  act 
bj,  the  principles  of  equilibrium.  Besides,  thejr 
can  be  riewed  only  as  a  means  of  obtaining 
equilibrium.  That  an  increase  of  force  produces 
motion  for  practical  purposes  does  not  make  any 
change  in  we  conditions  of  equilibrium  of  the 
machine. 

{To  be  eontlitued.) 


GALVANIC  BATTBBIES.* 

THEBE  have  been  within  the  past  few  years  a 
variety  of  batteries  invented  in  France; 
some  of  them  have  been  used  to  a  very  considera- 
ble extent,  among  which  may  be  mentioned  ths 
Sulphate  of  Mercury  and  Graphite  Battery,  by 
Marie  Davy ;  the  Peroxide  of  Magnanese,  by 
Leolanohe,  and  the  Gravity  Battery,  by  Callaud. 
These  elements  are  referred  to  inQ«not's  physics 
as  "  new  batteries."  At  one  period  the  Telegraph 
Department  used  either  the  sulphate  of  merouiy 
or  the  peroxide  of  manganese  element,  and,  later, 
the  OaUand  was  introduced  into  the  service : 
each  of  these  inventions  had  its  advocates.   Every 


*  Frosi  tke  "  Electric  Telegraph  Beview.'' 
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leqaiaition  npon  the  department  for  batter; 
niteruij  ipecified  the  kind  oflattery  desired  ; 
the;  were  all  for  the  game  purpose,  bat  there  was 
STC«t  divenity  of  opinion  as  to  their  merita. 
£«8aja  ware  published  setting  forth  the  adran- 
tagea  of  each  kind  orer  the  others.  This  differ- 
ence of  opinion  soon  became  a  matter  of  serious 
annoyance  and  embarrassmant  to  the  administra- 
tion, and,  to  settle  the  rexed  question,  a  commis- 
sion was  appointed  by  the  Sirector-G^eral  of 
Telegraphs,  Vicomte  de  Tougy.  This  committee 
was  composed  of  the  moat  competent  and  practi- 
cal eleotancians  in  France  ;  it  numbered  twelve 
persona ;  M.  Gaugain  was  chosen  president,  and 
,  M.  Abel  Ouoyt,  secretary.  The  odTOoates  of  the 
'  different  systems  were  required  to  set  up  their 
faToorite  batteries,  which  were  put  to  work,  and 
rssolta  were  compared.  The  commission  com- 
menced their  labours  on  the  8^  of  Jane,  1668, 
and  itnished  on  the  9th  Norember  following,  and 
mode  their  report  to  the  Direetor-Oenentl,  who 
immediately  iasoed  on  Mder  that  all  sappUee  for 
battery  material  shotdd  be  from  that  date  of  the 
element  known  as  "  pile'  de  Oallaad,"  and  the 
battery  controrersy,  for  the  time  being  at  least, 
was  put  to  rest 

Tbsre  were  two  reports  made,  one  by  the  pi«- 
sident,  M.  Gaogain,  and  another  by  If.  Quillemin, 
each  equally  oonelosire  as  to  the  resntts  obtained 
by  the  commiasioB.  The  report  of  M.  Qaogain 
describes  the  rarious  methods  by  which  the 
electro-motiTe  force  of  each  element  was  deter- 
mined, and,  making  that  of  a  Otvve  cell  100, 
they  stand  as  follows : — 

OroTo 100 

Marie  Dary 76 

Leolanohe 82 

OoUaod 56 

Danielle 66 

Which  means  that  a  Orore  eell  hot  the  same 
atrength,  or  will  proda<!e  on  a  oiroait  100  miles 
in  length,  the  same  deflection  as  a  Oaniella  would 
on  a  circuit  S6  miles  in  length ;  or,  again,  that 
two  Saniells  would  prodaoe,  in  a  circuit  112 
milee  in  length,  the  same  defleotion  as  one  Qtotc 
would  in  a  oirouit  of  100  miles,  and  so  forth — of 
course,  leariog  out  of  question  the  fractions  of 
resistance  in  the  different  elements  themselrea. 
There  were  no  researches  made  with  the  Ghtire, 
but  we  giTe  it  here  as  a  unit  to  show  approxi- 
mately the  relative  eleotro-motire  force*  of  the 
different  systems  in  presence.  We  now  view  the 
important  points  examined  by  the  committee. 

Constancy. — How  long  do  the  different  bat- 
teries work  before  having  to  be  renewed  ?  With 
Marie  Davy  the  electro-motive  force  fell  from  253 
on  the  1st  of  June,  to  247  on  the  27th  of  October, 
on  an  open  circuit ;  but  the  enrrent  i«  always 
very  irregular  in  a  closed  circuit ;  it  polarises 
rapidly,  or,  in  other  words,  the  current  is  weak- 
ened or  neutralised  by  local  counter  currents  and 
gas  bubbles  upon  the  surface  of  the  plates. 

Leclanche's. — The  same  difficulty  is  found  to 
exist  with  this  element.  When  connected  up  in 
"short  circuit,"  a  weak  resistance,  in  electro- 
motive force,  falls  very  rapidly ;  but  when  the 
drcnit  remains  open  for  a  great  portion  of  the 
time,  or  when  the  resistance  interposed  is  great, 
like  the  Marie  Davy,  it  will  answer  a  very  good 
purpose. 

OoUaud's  oot*  very  nearly  in  the  tame  manner, 
whether  in  closed  or  open  circuit.  Its  electro- 
motive force  fell  from  194  on  the  4th  of  June  to 
174  on  the  3rd  of  2fovemb3r,  It  polarises  very 
little  when  oonnacted  up  in  short  oirouit,  weak 
resistanoe;  but  this  feature  is  not  peioeptible, 
when  the  resistanoe  is  of  the  magnitude  of  ordi- 
nary telegraph  lines.  In  this  respect  the  Cal- 
laud|s  behaves  very  much  like  an  ordinary 
Danielle  element. 


IlfTBBIfAr,  BiBISTAVCE  0»  THK  BaTTEBIBS. 

M.  Gaugain  says,  that  with  the  Callaud,  when 
set  in  spring  or  river  water,  the  internal  resist- 
ance is  considerable  ;  but  as  the  water  becomes 
taturated  with  sulphate  of  line,  this  resistance 
diminishes.  He  puts  its  minimum  value  at  five 
and  a  half  Siemen's  units,  which,  for  all  practical 
purpoaea,  we  may  ca.!  five  and  a  half  ohmads. 
For  the  Danielle,  when  first  set,  he  found  as  high 
as  sixty  Siemen's  unite,  but  its  resistance  fell 
rapidly,  the  minimum  being  between  ten  and 
seven  units.  This  decrease  depends  very  much 
upon  the  condition  of  the  _porous  gup  and  the 
quality  of  the  material.  U  dry  and  compact  in 
its  body,  it  is  some  time  in  becoming  fully  satu- 
-nited.    However,  after  oomplete  saturation,  M. 


Gangain  could  not  discover  that  it  ipterposed 
mnoE  resistance,  though  he-  experimented  care- 
fully and  npon  the  porous  cups  for  that  purpose. 
He  found  tnat  the  lees  permeable  or  less  porous 
cups  answer  the  best  in  keeping  the  liquids  sepa- 
rated, and  prolongs  the  action  of  the  battery. 
The  resistanoe  of  the  Leelanche,  after  full  satura- 
tion of  the  porous  cup,  was  about  four  ohmads. 
In  the  Marie  Davy  the  resistance  is  about  six 
ohmads.  It  does  not  increase,  as  had  been  sup- 
posed, and  M.  Chiugain  thinks  that  some  savants 
have  been  led  into  error,  in  this  respect,  by  ex- 
perimenting while  the  battery  wss  polarised,  and 
that  this  apparent  increase  may  have  been  acci- 
dental. 

In  conclusion,  M.  Gaogain  says  that  Marie 
Davy's  conlii  be  used  for  the  work  of  one  wire,  but 
that  its  resistance  istoo  irreat  to  have  more  than  one 
line  per  battery.  He  did  not  find  this  difflcnity 
with  the  Leolanohe.  Its  internal  resistance  is 
least  of  all,  but  it  polarises  rapidly  when  traver- 
sed by  enrrents  of  moch  qoanttty.  M.  Gaogain 
believes  this  oonld  be  remedied  by  incteasing  the 
size  of  the  plates ;  he  found  the  ammonia,  gene- 
rated when  the  battery  ii  active,  disagreeable, 
and  fears  that  those  emanations  might  prove  dan- 
gerons,  and  even  poiaonona  where  many  eonples 
would  be  used. 

The  Commission  found  that  the  eleoro-raotive 
force  of  the  Callaud's  did  not  decrease  more  than 
one-tenth  in  five  months,  and  they  think  it  would 
take  a  much  longer  period  to  wear  it  out.  M. 
Gaugain,  therefore,  believes  that  it  woald  be  well 
to  adopt  it  It  requires  the  care  of  supplying  it 
with  salphate  of  copper,  but  has  the  adva<itage  of 
giriog  currents  of  varioas  quantities  withoot 
much  polarising. 

EXTKACT  FROM  M.   Guit^LBMIS's  KSPOBT. 

"A  battery  suitable  for  the  purposes  of  the 
telegraph,  shoald  not  fall  in  its  energy  to  an  ap- 
preciable extent  for  the  space  of  five  or  six  months. 
It  should  not  have  too  great  an  internal  resistace, 
as  it  is  th'.s  feature  with  which  we  have  to  deal 
in  working  more  than  one  wire  trom  the  same 
battery.  The  less  the  internal  resistanoe  of  the 
battery,  and  the  greater  the  external  resistance  of 
the  wires,  exactly  in  these  proportions  is  the  num- 
ber of  wires  which  can  be  worked  from  or  supplied 
by  the  battery.  The  resistanoe  of  the  wires  is 
variable,  and  resolts  from  imperfect  insdlation. 
This  cause  reduces  the  circuits,  often  to  half, 
sometimes  to  one-quarter,  and  even  to  a  smaller 
fraction  o(  their  proper  resistance.  The  battery 
ahoulj,  under  these  ncfavonrable  circumstances, 
give  a  sufficient  qoantity.  The  different  batteries 
which  have  been  measured  and  compared  side  by 
side,  arethe  Marie  Davy,  the  Daniells,  the  Calland, 
the  Leelanche,  and  the  Meidinger.  These  com- 
psrisoas  were  made  with  Intermitting  currents,  ia 
which  the  circle  was  broken  and  closed  by  Fou- 
canlt's  automatic  arrangement,  at  the  rate  of 
four  to  five  times  per  second.  The  rssistence  in 
the  interpolar,  the  wire  resistanoe,  was  about  seven 
and  a  hajf  Siemens'  units  per  element.  The  lar- 
ger-sized cells  or  elements  have  least  resistance, 
and  give  more  regular  and  constant  currents. 
They  are  preferable.  Callaud's  large  sise  i<i  the 
only  one  remaining  regular  in  its  action  during 
several  months.  Its  eleotro-motive  force  decreased 
only  abont  one-fortieth  of  its  normal  value  during 
a  period  of  over  three  months.  This  loss  was 
more  than  compensated  by  the  decrease  of  its  in- 
internal  resistance.  It  is  the  only  battery  which 
presents  these  qualities.  Daniells'  battery  is  ir- 
regular. This  is  due  to  the  r^ld  inomstation 
and  deterioration  of  the  porons  cops.  Marie 
Davy's  :  This  battery  is  unfit  for  good  service, 
for  two  reasons.  When  the  line  resistance  is 
weak,  and  short  circuit,  its  electro-m3tive  force 
diminishes  very  rapidly,  and  its  internal  resistance 
increases  rapidly,  so,  on  a  whole,  or  taking  these 
two  features  into  account,  it  loses  its  energy.  It 
will,  however,  recover  a  portion  of  its  initial  force 
when  the  circuit  has  been  opened  for  a  time.  The 
Leolanohe  polarises  less  rapidly  than  the  Marie 
Davy.  Its  energy  is  well  maintained  when  the 
resistance  of  the  circuit  is  not  too  weak." 

The  foregoing  reports  were  pnblished  about  a 
year  since.  The  report  of  M.  Goillemin  appears 
to  be  mors  recent,  and  supplementary  to  Uiat  of 
M  Gaugain,  president  of  the  oommission.  From 
advices  received  from  Fronee  op  to  the  present 
writing,  we  learn  that  the  Calland  b«ttery  has 
given  very  general  satisfaction,  and  has  now  su- 
perseded all  others.  The  Callaud  battary  costs 
about  half  that  of  Daniells'  and  ia  fully  twice  as 
enduring  or  constant,  so  that  its  ultimate  cost  is 
only  about  one-quarter  that  of  Daniells'. 


GLASS  CUTTING. 

THERK  has,  says  iforaan't  BriiUk  Tr^t 
Jonrna!,  been  •  very  uudable  deoire  of  laxe, 
by  many  glass  manufacturers,    to  moke    glaoa 
so  beauti  f  ul  in  its  finish  when  it  leaves  tihe  haodsot 
the  glass-blower  as  not  to  reqoire  any  (MnameB- 
tation  afterwards.      But  the  great  demand  ia  for 
cot  glass,  especially  for  table  use.    This  catting, 
or,  if  the  term  may  be  allowed,  sculptured  gloat, 
is  effeoted  as  an  after  process,  and  is  a  separaic 
and  distinct  business   from   glass-blowing.     Ig 
the  glaas-ootting  room  there  ore,  in  moat  manu- 
factories, from  forty  to  seventy  workmen.     Eadi 
man  has  in  front  of  him  a  revolving  wheel,  first 
of  iron,  then  of  stone,  then  of  wood.    The  iron 
wheel  is  for  the  first  process,  in  which  the  form- 
ing uf  patterns  or  figures  npon  the  plain  sor^ce 
of  the  glass  is  effected.    The  atone  is  for  catting 
off  the  roogh  surface  left  by  the  iron,  and  the 
wood  for  polishing  to  a  brilliant  lustre.    Sop. 
posing  a  certain  pattern  is  designed,  the  woitonan 
etches  it  on  the  body  of  the  article  which  it  to  be 
cut.     He  then  holds  his  gloss  to  the  edge  of  the 
iron  wheel,  changes  bis  hoods  to  oil  the  positions 
required  for  the  form  be  woots,  until  the  wbota 
snrfsoe  is  covered,  ond  the  pattern  is  indented  ia 
the  orttcle.    To  prevent  f ractnre  from  friction,  as 
well  as  to  accelerate  the  process,  sand  and  water 
is  allowed  slowly  to  drop  on  fte  wheel  from  a 
wooden  vessel  hanging  over  it.     Thus  is  the 
glass  kept  ot  o  proper  temperature.    SoAetiines 
the  wheel  will  of  necessity  have  to  be  changed  to 
suit  the  character  of  the  work,  many  sizes  bein; 
used  for  the  purpose.     The  edge  of  the  wheel  is 
that  part  by  which  the  catting  is  affected,  and 
different  shapes  and  thicknesses  ore  given  to  the 
edges,  in  order  to  produce  different  rgsnlla.    The 
stone  wheel  then  passes  over  these  indentations, 
with  water  dropping  npon  it,  givii^  ft  a  ssoii  or 
half  polish.    Run  Obe  wooden  wheel  with  pnmiee 
stone  emery  continually  used  on  its  anrface  mtij 
the  pattern  is  thoroughly  brilljaot    The  objeot 
to  be  attained  in  cutting  glass  ia  to  present  sncb 
a  surface  to  the  rays  of  light  that  instead  of  their 
passing  directly  through  the  glass,  they  may  be 
broken  or  refracted,  ao  that  there  may  be  a  "  play 
of  light," ^as  it  may  be  termed,  npon  its  surface. 


To  effect  this,  it  is  necessary  that  the  linos  form- 
ing the  figure  or  pattern  upon  the  exterior  of  the 
glass  be  the  reverse  of  the  line  of  the  interior,  and 
that  the  indentations  npon  the  surface,  as  well  OS 
the  projectiens  left  by  them,  be  such  as  to  form 
angles.     In  the  cutting  called  diamond  or  prism 
cutting,  this  object  is  at  once  attained.     The  same 
effect  is  also  produced  by  fluting  or  flat  cutting  ^ 
because  whenever  two  flat  oattings  meet  at  the 
ed^,  they  form  an  angle,  forming  with  the  line 
of  the  interior  an  imperfect  prism.     The  broader 
the  flat  cuts  are,  the  more  acute  the  angle,  aod 
consequently  the  greater  the  refraction  of  light. 
As  these  flat  cuts  are  always  made  with  the  cut- 
ter's wheel  npon  a  circular  surface,  the  broader 
the  flats  the  more  expensive  they  will  be. 

The  same  theory  holds  good  of  all  lopidory  or 
flat  cutting  npon  solid  glass ;  that  is,  when  the 
cutting  is  all  over  the  surface.  To  produce  the 
requisite  effect,  it  is  essential  that  wnatever  the 
patterns,  flats  must  be  opposite  angles.  It  is  by 
due  att  -ntion  to  this  thot  the  refraction  so  neces- 
sary to  luster  and  chandelier  work  is  obtained. 

When  two  or  more  colours  are  seen  in  the  same 
ortiole,  it  is  beoonas  the  glass  cutter  cuts  off  the 
skin  of  ruby  or  blue  which  has  been  pat  on  by 
the  glass  blower  ;  these  edges  of  roby  prodoce  a 
most  beautiful  effect  by  contrast  wUh  the  flint 
glass  beneath  it. 

In  addition  to  the  cut  surface  of  gloss  vessels, 
whes-ebysuoh  a  Instrons  playof  oolours  is  produced, 
there  are  others  engraved,  which  is  a  more  deli- 
cate prooeoa  of  cottiag  than  that  we  have  de- 
scribed. The  glass  engraver,  seated  at  a  bench, 
has  before  him  a  lathe  ;  he  has  at  baud  o  series  of 
smsll  metallic  discs  or  wheds,  generally  mode  of 
copper,  and  varying  from  an  eighth  of  ao  indito 
two  inches  in  diameter.  He  attaches  one  of  tboee 
to  his  lathe,  and  keeps  it  in  constant  rotation,  as 
in  the  case  of  gloss  cutting,  either  by  steam  power 
or  by  the  action  of  the  foot.  He  touches  the 
edge  of  the  rotating  wheel  constantly  With  a  little 
emery  moistened  with  oil,  and  then  holds  the  glass 
against  the  edge  of  his  wheel,  by  which  the  de- 
sired effect  is  produced.  By  dexterous  obonges 
in  the  position  of  the  glass  and  in  the  different 
forms  and  sizes  of  his  wbeels  employed,  he  oom> 
bines  the  delicate  indentatiana  so  as  to  produce 
beautiful  intaglios  or  sunken  pictures  ;  enr 
opinion  of  this  delicote  process  is  tUat  it  ia  strictly 
o  branch  of  the  Fine  Arts,  ond  places  theglasa 
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engraver  on  a  different  level  to  the  other  work- 
own.  Taste,  both  nataral  and  cultivated,  and  a 
knowledge  of  the  external  forms  of  natural  ob- 
jects, and  ^eat  delicacy  both  of  eye  and  hand,  are 
all  required  in  this  operation,  and  it  says  mvoh 
for  the  artisans  of  this  beautiful  calling,  that 
they  were  quite  equal  to  all  foreign  competitors  in 
the  Paris  Exhibition.  Bnph  opsrations  as  glass 
cutting  and  engraving  afford  an  amide  field  for 
the  display  of  art  knowledge  and  design.  The 
reader,  may,  perhaps,  form  sojne  conee^on  of 
tlM  h^h  artiaCie  finish  of  engraving  upon  glass, 
whra  we  inform  him  that  «sa  shaUow  di«h  in  the 
Bogliih  departBtent  of  the  Paris  Eskibttioo, 
only  Tin.  across,  wks  Talued  at  300  guineas. 

Another  kind  of  ornamental  maanfbetare  is 
what  is  termed  the  crysteUo-oeramic,  or  glass  i»- 
orostation.  It  s<»sistB  at  an  opaque  substance, 
embedded  in  a  mass  of  orfourless  glass.  A  me- 
dallion or  faas-nllef,  lepresentiog  any  device 
whatever  is  modelled  In  a  peculiar  kind  of  day 
CMwble  of  resisting  the  heat  of  melted  glass. 
The  medallion  is  eaelosed  between  the  two  pieoss 
of  soft  giaas  in  their  melted  state ;  the  main  difS- 
cnl^  of  this  prooesB  aansists  in  bo  plaeing  the 
medallion  that  all  the  air  babbles  shall  be  ex- 
oladad.  The  glass  in  its  molten  state  is  dropped 
upon  tiia  aarfMS  of  the  medallion  with  snoh  skill 
and  eleTeilMsa,  that  when  aaaaaled  and  polished 
by  the  glaaa  cotter,  its  appeaianoe  is  singularly 
chaste  and  hsaatital,  lor  &»  white  olay  seen 
within  the  daaa  and  UgUy-refrftctive  glass  pre- 
sents an  appeanmce  nearly  rcMBtblibg  that  of 
onbornished  nlvsr.  TOs  process  ol  art — ij.,  io- 
oroatation  of  claj  devioM,  was  ioveatad  abont  73 
yean  ago  by  a  Bohemian.  At  a  later  period 
some  VrcDch  maanfaetarera  invented  medallions 
of  Napoleon  in  this  war,  which  sold  at  enormous 
prices;  but  since  the  hitrodnction  into  England, 
onder  an  improved  form,  a  wide  extension  has 
been  given  (o  its  appUoability.  This  inonutation 
may  be  painted  in  metallic  colours  which  will  re- 
main oainjared  by  the  heat  required  in  the 
process. 


SYSTEMATIC    MICROSCOPIC  EXAMINA- 
TICK. 

MR.  HENNAH,  F.R.M.8.,  President  of  the 
Brighton  and  Sussex  Natural  History 
Society,  recently  made  the  following  remarks 
on  systematic  microecopic  examination  with 
microscopes  of  moderate  powers : — 

"I  wish  simply  to  eiUer  a  j^rotest  against  the 
loss  of  time  involved  in  the  employment  of  on- 
snitable  means.     Whether  we  nse  high  or  low 
powen,  we  shonld — in  original  Investigations — 
De  on  our  gnard  against  the  uncooscioo^  tendency 
of  the  mind  to  "  make  th«  wiali  father  to  the 
thought ;  "  and  although  we  cannot  be  altogether 
firee  from    preconceived    ideas,  their   innoence 
should  be  limited  to  the  sog;geation  of  inquiry. 
It  is  necessary  for  a  just  appreciation  of  our  own 
work  (and  that  of  others)  that  we  shonld  be  well 
acquainted  with  the  literature  of  the  microscope. 
It  is,  however,  already  so  mneh  scattered  that  It 
is  difflenlt  to  ascertain  the  actual  amount  of  know- 
ledge on  any  given  subject,  and  much  time  is 
mated  in  investigations  which  should  be  but  past 
steps  In  our  progress.      At  the  same   time,  we 
should  not  too  readily  accept  authority  on  matters 
diffloult  of  proof,  aa  a  false  idea  of  the  state  of 
tnierosoopieal  knowledge  is  frequently  given,  and 
doubt  arises  as  to  our  powers  of  observation  or 
the  instruments  we  are  using.     I  may  instance 
tbe^  structure  of   some  of   the  diatom  valves, 
which,    although    demonstrated   nearly    fifteen 
yean  ago,  was,  in  consequence  of  the  erroneous 
views  of  CkifiSths,  Wallich,  and  others,  held  still 
to  be  an  open  qneirtlon  until  only  last  year,  the 
President  of  the   Royal  Mionisoopioal  Society 
annoaacing  his  demonstration  <rf  their  simcture 
as  a  "  new  Mrth  to  the  micrcseope."    In  making 
these  retnarks,  I  wish  to  aeknowledge  fully  the 
ObUgations  we  are    under    to  men   who   have 
.laboured  so  earnestly  to  our  advantage  ,    and  in 
calling  attentian  to  exceptional  error,   I  am  but 
«niteavour!ng  to  provoke  careful,  original  investi- 
gation amongst  us  in  place  of   idle  reliance  on 
any  anthority.     In  the  frequent  intercourse  of 
men  engaged  in  a  common  pursuit — such  as  it  is 
the  intention  of  this  Section  to  promote — lies  the 
best  substitute  for    individual  experience  ;    the 
knowledge  acquired  by  aiiy  should  be  available 
for  all,  and  errors  of  solitary  observation  are  soon 
corrected  when  brought  to  the  test  of  criticism 
and  comparison.        Most  conducive   to  a    true 
knowledge  of  objects  is  their  examination  in  a 
recent  state,  and  an  acquaintance  with  the  appear- 
ance of  ordinary  tbinga  will  be  found  much  more 


valuable  than  the  settlement  of  a  diatom  or 
podnra  question.  In  the  food  we  eat,  the  clothes 
we  wear,  the  parasites  that  plague  us,  and  the 
very  diut  about  us,  there  is  a  large  field  for  inves- 
tigatton  as  a  necessary  preparation  for  other 
studies,  which  has  also  an  interest  of  its  own,  in 
a  time  when  the  President  of  the  Board  of  Trade 
tells  us  that  adultenition  Is  but  a  form  of  trade 
competition.  The  poor  Welsh  impostor  gave 
evidence  of  her  fatal  deception  only  a  short  time 
sittoe,  in  the  starch  which  the  mreroscope  dis- 
covered in  her  stomach  ;  and  many  other  instances 
might  be  addaeed  to  reoonmead  the  stndy  of  com- 
mon things.  Our  principal  object,  however,  should 
be  to  tnqulre  into  the  natural  histoiy  of  our  own 
locality,  the  minute  fauna  of  which  has  been  bat 
imperfectly  examined.  Unr  shora  offers  every 
indnoement  to  extend  research.  The  smaller 
Crustaceans  are  scarcely  known  amongst  us,  al- 
thoui;h  two  of  the  most  curious  and  interesting — 
the  Caprella  and  Ammothea — abound  on  the  weed 
at  Kemp  Town,  and  give  promise  of  allied  species 
of  greater  rarities  as  a  reward  for  search.  Acorn 
barnacles  and  dioreerabi  are  instances  of  strange 
metamorphosis,  as  are  also  the  polyps,  of  which 
laomtth  Mfiqita  and  Geniculata  abound.  The 
nm-shaped  egg-oases  oi Purpura  lapillU  and  the 
riband-like  strap  of  eggs  of  Dorit  tubercuUla 
can  generally  be  found  to  illustrate  the  extra- 
ordinary embryonio  developemeutof  the  mollusca; 
there  is,  in  fact,  scarcely  a  limit  to  the  list  of  sub- 
jects waiting  forazamination.  For  full  apprecia- 
tioa  of  niaote  smtctnre,  comparison  with  per- 
manentspeoimensis  both  oeeessai^  and  interesting. 
They  cannot,  however,  he  aesB  under  snffloiently 
varied  condition  ;  and  we  may  as  well  take  an 
ancient  Egyptian  aa  a  specimen  man,  and  trust 
exclusively  to  the  mummies  in  balsum  which  fill 
our  cabinets;  we  must,  instead, — as  stodents'of 
Nature, — follow  her  home,  and  watch  her  ways 
patiently,  as  far  as  we  can.  Nothing  can  be  known 
of  the  protosoa,  or  rotatoria,  unless  we  examine 
them  in  life.  Cyclosis  in  vegetable  cells  must  in 
like  manner  be  seen  in  life  to  be  seen  at  all.  The 
generation  of  the  cryptogams  would  be  really 
hidden  if  the  germination  of  their  spores  had  not 
been  a  subject  of  nnwearied  attention.  The 
atructureof  tlie  Foraminiferawasnot  demonstrated 
by  Carpenter  without  systematic  work.  The  dis- 
covery pf  the  alternation  of  generations  was  due 
to  careful  study,  and  the  knowledge  of  the  fact 
of  the  Polyps  of  our  shores  ha  viug  other  existences 
as  free  swimming  Medusas  considerably  modified 
oar  previous  ideas  respecting  them.  The  well- 
known  sections  of  insects,  by  Dr.  Hollifax,  show 
the  viscem  and  nervous  system  undistnbed,  and — 
better  still — ^the  advantage  to  others,  as  well  as 
onrselveg,  of  well-directed  work.  As  a  concluding 
illustration,  I  may  mantlon  that  the  stupendous 
tale  of  past  life,  read  by  the  microscope  in  our 
chalk  cliffs,  would  have  been  incomplete  without 
that  systematic  comparison  with  the  bottom  of 
the  present  ocean  which  has  proved  the  persistence 
through  ages  not  only  of  the  laws  of  nature,  bat 
of  the  forms  of  life.  I  have  not  chosen  Patho- 
logioal  examples,  notwithstanding  the  pre-eminent 
importance  of  microscopic  examination  in  Patho- 
logy, aa  its  study  ia  scarcely  within  our  province. 
I  hope,  however,  that  I  have  sufficiently  supported 
myjopeniDgstatement  of  the  advantage  of  systema- 
tic work  in  place  of  auoh  desultory  observations 
as  are  comparatively  worthleaa.  Our  intereat 
must  increase  with  well-directed  study  ;  and  num- 
berless facts  which  we  at  first  pass  by,  unnoticed, 
may  eventually  teach  lessons  of  lasting  use.  The 
priam  had  ahown  the  spectrum  to  thousands  be- 
fore Newton's  intellect  gave  its  interpretation  j 
and,  althousb  the  comparison  may  seem  far- 
fetched, there  are  gabjeots  within  range  of  the 
microscope  which,  by  the  exercise  of  thought  and 
reason,  may  still  further  demonstrate  tho  connec- 
tion of  the  infinitely  great  and  the  infinitely  little, 
and  assist  us  to  know  more  of  the  life  which  it 
has  already  taught  b^^s  in  a  germ — apparently 
the  same,  whether  it  resulta  in  the  highest  or 
lowest  of  organised  beings.  We  can  all  make 
some  advance  to  such  knowledge  by  the  systema- 
tic study  of  recent  things,  which  I  have  en- 
deavoured to  recommend,  even  by  tedious 
repetition  ;  and  I  trust  that  by  our  work  we  may 


justify  the 
Society, 


formatiua   of   this  Section    of   our 


THE  BURLEIGH  DKILUNG  MACHINE. 
(lUuttrated  on  next  page.) 

LAST  wedi  we  gave  an  illustrated  description 
of  diamond-pointed.steam  drills  used  for  bor- 
ing rocks.ADd  which  are  exciting  some  attention 
in  the  United  States.  We  now  give  a  description 


of  a  drilling   machine   which   is  ex 
attention  this  country. 

On  the  19tb  nit.  a  large  number  c 
scientific  men,  and  others  assemhiei 
Freeman  and  Co.'s  stone  wharf,  . 
to  witness  a  series  of  expo  iments  wi 
drilling  machine  invented  hy  M 
Burleigh,  and  in  extensive  nse  in 
States.  The  apparatus  (an  illustrati 
we  pive)  owes  its  origin  to  the  jjigacl 
in  Mussochusetts  by  which  the  Hoosa 
are  being  tunnelled.  This  great  < 
may  be  said  to  rival  the  Hont  Cenis 
conmienced  some  fifteen  yean  ago 
direction  of  Messrs.  Francis  and  Wil 
mining  engineers,  of  Canada,  and  is 
be  completed  early  in  1874.  Th«  im| 
labour  of  such  magnitude  of  obtai 
which  could  be  worked  rapidly  by 
duced  aeveral  ingenious  mechanic: 
special  attention  to  the  subject,  ai 
among  these  was  Mr,  Burleigh.  T 
the  occasion  above  referred  to  v 
satisfactoiy  in  overy  respect^  and 
which  the  apparatoa  did  its  work 
high  approval  of  the  praotical  men  w 
its  performances.  Blocks  of  stt 
thickness,  wne  borad  throagh  in 
minutes,  two  men  and  a  boy  beinf 
the  work.  The  hola  thos  bored,  at 
rate  of  Sin.  per  minota,  waa2|in.  in  d: 
the  motive  power  waa  derived  froi 
engine,  with  a  pressars  of  steam  of  : 
square  inch.  There  are  five  sizes,  d 
}'in.  to  6iin.  boles,  and  feeding  fi 
Slin.  withiant  change  of  drill  point 
recommended  for  general  mining  ii 
size,  ite  weight  b^g  about  4001b. 

The  main  elements  of  the  drill  a 
the  cyKoder,  and  the  pistoa.  The  oa 
a  troiwh,  with  ways  on  either  side,  i 
oylinMr,  by  means  of  a  feed-scr< 
automatic  feed-lever,  ia  moved  fori 
drill  cuts  away  the  nwk.  The  piston 
and  forth  in  ^e  cylinder,  propelled  i 
substantially  like  the  piston  of  i 
steam  engine.  The  drill  point  is  att 
ead  of  the  piston,  which  ia  a  solid*  i 
The  piaton  la  rotated  aa  it  movea  bai 
by  ingenious  and  simple  mechanian 
ward  motion  of  the  cylinder  in  tl 
regulated  by  an  automatic  feed  as 
cut  away  ;  the  advance  being  more  i 
as,  by  the  variation  in  the  nature  of  i 
cutting  ia  fast  or  slow.  It  will  thus 
the  dnll  point  and  solid  at^el  piaton  i 
the  shock  of  the  blow.  When  the 
been  fed  forward  the  entire  length 
screw  it  may  be  run  back,  anj  a 
point  inserted  in  the  end  of  the  pic 
ingenious  peculiarity  in  the  form  ol 
edge  of  the  drUl-point,  perfectly  rou 
inanred  ;  thus  giving  a  greater  area 
and  a  larger  percentage  of  the  pon 
bottom.  The  regular  rotation  of  t 
snres  the  delivery  of  each  blow  at 
greates  t  efficiency  ;  each  wing  of  tb 
striking  the  rock  at  a  point  just  fa 
advance  of  the  cut  of  the  precedi 
chip  away  the  rock  lying  between. 
of  the  chip  saves  the  edge  of  the  dri 
thus  the  advance  of  the  drill  point 
without  sharpening,  is  ten  times  gre 
possible  in  hand-dnlling,  where  the  h^ 
by  the  crushing  and  pulverising  of  tt 

With  a  pressure  of  501b.  to  the  squ 
drill  strikes  the  rock  froin  250  to  3( 
niiiiute.    The  mtichins  can  be  opera! 
steam  or  compressed  air  ;   but  for  i 
work  under  ground  couipies^d  air 
motor.    After  the  compressed  air  ha 
is  exhausted  from  the  drill  into  the 
materially  aids    the    ventilation    ol 
Compressors  are  built  to  run  from  c 
drills   at  once.    In  using  compress 
motor  a  loss  of  about  15  per  oent 
shown  in  the  compressing  of  the  air 
more  than  compensated  for  by  the 
air  in    assisting  the   ventilation. 
Tminel,  where  the  Burleigh  drills  ha 
exclusively  for  more  than  two  and  ' 
the  cnmpreaaed  air  is  carried  upwan 
a-half  miles,  and  at  that  distance 
drills  at  once.    This  invention  is  aUc 
operation  at  the  Hoosac  Tnnnel  (lot 
quarter  milea  in  length),  at  the  He!l 
New  York  Harbour,  and  at  the  Clii 
City,  Lake  Superior,  Colorado,  uud  . 
mines,  &c. 


Digitized  by 


Google 


?.fiO 


I5KQLIRH  MECHANIC  AND  MIRROR  OF  SCIENCE, 


LJUM  17,  ia?o. 
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ENGUsa M)^:rtiASIC  SOCIETY  OF  ARTS  - 

The  iccund  mL«itthJy  neetiuff  nf  the  Ki^aLiHH  Mbchahic 
Su'icLy  o^  ^r\My  E^inburph  Branch,  «a9  b«ld  ati  ThunUJiy 
eV6U-tD;lf»  Uie  Slid  of  Ju.nen  in  the  New  Waverlc^  Uoi;*]^  Water- 
kio-pliiCr,  Mr.  W.  T.  WiHuliiih.  F-^tideut^  in  tlie  chKhr,  wliu 
dclivtrcd  NO  miuj^ur^  Hddreu.  l>e4rLUS  rliieflr  dq  the  import  tint 
pQinli  Lq  be  etLint^d  h;^  Uie  proper  cirr^iDit;  out  of  tbft  objtctv 
ecntcinp^utcd  in  \Ut  forraahfUi  of  the  locicty,  niid  alj>o  on  Uie 
bibount  of  pood  it-K  mcmherfl  would  reap  for  tbetntelret,  jiqiI 
tfaebtsc^t  to  the  nuttcin  at  lirgc,  by  ihe  c^reftJ  atudj  of  those 
•objrctB  !)ru[LKbt  inder  iioiirvin  the  MJtciiANic^  whLi;h  pttpur 
br  £hKrELcttn>^  us  h  ccrmplett  iflM  nut  raptor  on  every  fn^ini 

feAturtiand  cbamcteriiticM!.  unJ  euWmti^  iori>e  of  its  can- 
Ihbqtfire,  behave  &  nm]it>er  of  useful  btuta  on  tliC  vurklnir 
out  o[  tho  vaiiOiiiT  eipcriiQEiiti  und  p*iniipkt!  ji;iven  w(v;tty 
in  iti  pattd,  roDitrl^init:  on  the  f^rf&t  Kdiiisotuee  of  hcip^  ublc 
to  p^ibrm  tbeiTir  u  well  4i!i  uDderitaadinii;  th'tir  tbaoijy  j  be 
liimHeir  hud  foufid  nmch,  l>esid?8  4uvin^  snniE!  pouodi,  by 
irj^iflg,  tnd  ultimntely  juFceedmg;  in  icAking  ■everJtt  of  Uic 
jnitrumcntt,  tnti  pcnbrm  the  cipehmetils  fiven— far  m~ 
Btuice,  ia  tbeeericiof  ftrLteJuoDflc^iriclty^bT  Ur.^pnii^iic. 
FU  conciuded  Uj  urgmg  bn  all  to  ididy  well,  K&d  doiely 
410)  at  perfertint)^  liavin^  no  doubt  but  Lhut,  ere  Ign^^fmit 
WiJKtId  Come  forth. 

After  xjntc  reiiiuki  U}  Mr  Gordon,  Mr.  D.  W.  Keoxp  read 
a  ptpcT  on  EkKJiTieTSngv,  or  BommerenKHt  iLliiitn&t£u  irilh 
dj«;^atiiB  FLFid  ipcc'UtbiiL  He  Bl-nted  ihat  ttiere  vere  •ei'entl 
VHnctics  oil  tKift  w«pon.  lud  that  it  was  not  coiiUDed  to 
AuiiraJtft,  but  hid  its  repreietitalih-ei  iii  vAnoui  coiintria, 
uaderc1i»TBCtehiticnafuca  Ainl  ilifUtJy  varjiujz  foruii,  but  ull 
potitMins;^  in  n  pouter  or  leu  degree,  the  lin^Ur  proper! v 
uf  rcLuniinK^  withiD  n  fe*  jRrds  of  the  thrower.  In  Afficft, 
ihe  WLiLhfini  triheii  buve  the  LIup^k  Uungn,  which  ii  m  iloubic 
curr«d  mitrupisFiiT,  and  mjide  of  iiuo.  The  CeutrftJ  African 
tribct  have  tbe  Trombmb,  wttb  4  cur'ixture  of  double  the 
Austmhtii  wfttpoii,  and  KlioiDode  of  hrou.  The  trllTd  uf  the 
Desert  hiLVe  the  Sellcm^  of  Es-tiellrroT  u'hicb  14  luude  of  tbe 
ri'Ot  of  the  HXto:  urahic  tree^  and  is  itruii^hl  frjr  fjUT-hnihe  iif 
it*  lea^b,  the  point  Baiy  bemjc  cmvtd  ;  dud,  uullke  tlie  pre- 
rediDKODf:!,  ivKich  Jirc  &U  Ast  miiaiiei,  this  one  \i  perfectly 
round.  But  apart-  from  the  rcfiurkdbli^  property  whtcb  Una 
u'uapon  pou^HCt,  uwing  doikbtleaa  to  it-4  pLrttkLUj^  mor«.  or 
Igia  of  tbe  curve  uf  «  pariitH^*,  the  (freat  aiitniuity  of  it  K'^*' 
HildLtio&a]  intefeit  to  ilie  subject,.  In  n  ntumuiy'a  hi]id„  in 
the  Hntiih  HuBtuta,  if  oiichouy  Bprcimcn  of  tUe  Ki-Sfilem  , 
and  iKi  FLIP  Kticieiit  biiao  rc;licvo  nt  Ththtit,  and  elu  FF^yptjiin 
atub  io  rutnl'H],  jift  reprc4cnted  liuniameti  whu  nre  ^LkjuI  tu 
'  ihroh'  u  species  of  bwmeran^T  AC  tnixnc  hird».  But  the  iwyiK 
t  itnouiof  ikJJf  nje  the  cciitpTured  iliihi  frutu  the  eJ(e«r4tJ0£ta 
Ei'f  NinoTflb,  onfr  bsoK  tuppotcd  to  »prei>cnt  IfiuuM^  the 
'*uiifhL;  buater/'  h«i  boldi  n  weipan  u\  hit  band  which  is 
>knaJoeou»  to  tbe  AuttrQiJun  hoomera<i||^.  It  a  tUerefori' 
fin^ulAr  thut  h  weapon  which  wbsiq  uae  h  mbuy  tbcjusand 
VearE  Ji^o,  ibonld  itiU  he  found  ki  uie  with  ihe  Aboh|tue»  of 
AuitraJk  4nd  Africa. 

Tbiii  phper  kd  to  a  very  i.ntereatin|r  cun^ertution,  in  which 
ft  large  uumbcr  of  the  int-nibtri  tool*  pirt^  Tbt  Aecrctar^ 
UumicKd  uletUr  to  \U.  KcEUp^  ffoiu  J.  PiHsore  J^dvardi. 


Esq.,  tlisnking  the  Boeiety,  t|irou[;1i  bira  itf  founder,  fur  tbe 
honour  i::onferTed  by  ete^liu^  bim  their  Arvt  bonoriir5  prn<i^ 
dent.  TbE  rcv~tied  mlc*  wse  klca  rehd  u&d  approved  uT, 
Mr.  G'fird&a  tftc^nt'HrfjH  brought  up  a.  proposid^  to  the  elfeet 
that  all  eicbBDf^eiinl^dinburtfh  which  appear  in  the  eolumPi^ 
of  theMtCHAflit,  be  tran44ct«d  lhr«n^li  ibis  Bticiet?.  This 
having  almdy  twen  coDJtidered  by  the  eom mitt ec,  Bind  nnani- 
■noutly  approved  o^  met  wifh  the  iHinc  reiponae  from  ihe 
society,  «£d  the  tecretttry  vas  i  oat  rue  ted  to  mtiiuate  tu  tbe 
Editor  to  that  effect.  It  wai  *]»o  Agreed  to  get  up  ii  aub- 
KiripUoin  to  the  E.'^tJLt^iK  Mtca^Mic  Life  Buftt,  Mr  Kemp 
kiudiy  undertaking  to  rccrivt  aod  trattftmit  any  Amount  lent 
to  him  for  chat  purpose.  Several  new  meniNera  were  enrnlled. 
Mr.  Gurd(jn  will  rud  a  paper  on  "  ^ducdtton/'  at  the  nrtt 
mectiuf]  to  be  heidoa  tbe  'fia  ofJuly. 


NOTICE. 

fT^OR  years  past  the  E.v(iL,ifiH  llBCitANic,lbougli 
-L  profesaing  io  be  poblished  on  esth  Friduy 
morDicg,  hsa  in  reality  been  publistiod  on  tlie  pre- 
ceding Slonday.  We  haio,  therefore,  been  olili|;tcd 
to  goto  prase  oa  Friday  evenings,  or  a  week  before 
tbe  nominal  day  of  publiC'itioa.  A<)  tliie  arrange- 
inent  baa  occti^ianed  no  cad  of  inCDnTenienco  to 
corredponrleiita  and  ftdrertisers,  it  baa  been  dt^ter. 
mined  in  future  to  ^o  t<}  pr?43Et  on  TueaJay  evenings', 
iad  publisU  early  on  Friday  mornings;  intither 
words,  "u  and  aftor  tbe  8th  of  Jnij  neit,  the 
KNOLISH  Mt;CH.\S!C  AKD  MlRHOR  OF  SclKSCE 
will  be  pnblisheil  at  the  R«me  time  its  tbe  widely- 
circulatad  Losdon  weekly  jmpiira.  In  order  thiit 
no  !DOonTeaieni:o  or  disappointment  luiiv  arise, 
our  readers  will  oblige  us  by  iaforminii;  tbeir 
respective  bookBellori  or  newstigunfci  of  tbe  con- 
tain plated  alteration  in  tbe  day  of  [lablication. 

We  i^g  alfio  to  infornj  ourSubsevibers  that  we 
ha"»B  jiurijhaijed  tiic  copyright  of  Sci^HtiJic  Opt- 
ntott^  afld  tliat  on  tbe  day  mentioned — the  Hth 
proiimo,  tiat  woll  known  and  higb-ciasa  scientific 
publiL'atiuu  wUl  be  irieorporatcd  with  tl»e  EsiJt.i3H 
M  EC  [I  iN  I  c .  Seieaiiji<y  Opiftie/i  has  a  goo'  1  a  Lad 
of  Cflntjibntors  and  torroiipondenta  ;  these,  added 
to  oar  own,  will  no  doubt  material^  enbkliK  the 
value  ef  tbe  Esglkh  Mechanic, 


LETTERS  TO  THE  EDITOB. 

(W<'  dgoothald  oonelvH  r««poaiiititefDrtbeopiiiiana 
of  our  4.N^rr««p9ndeiitA.  Tbe  Kditok  T«fp«ctfuiljf 
requeiitfl  t^iat  aJJ  communtoatloiu  shoutd  be  dr^irn 
up  as  brliiS;  u  poulble.] 

•.•All  cckinmunications  •hoold  be  addrenned  Co  lie 
KoiTOR  of  Uie  EitoLisn  llEcBa.ttic,  31,  TarUtiHt. 
etrcet,  Coveat  Gardeo,  W.C. 


AIL  cheques  aud  ?o«t  Offlco  Onlers  to  he 
atile  tu  J.  I'AsaiiORK  Edwauis. 


W 


I  would  liave  *Tery  one  writs  what  be  know*,  and 
At>  rDUL'U  a«  be  knows,  but  no  more ;  antl  that  not  la 
tills  oiiij'.  but  in  all  otLcr  sulijwts  .  Por  supb  a  per- 
BtiB  may  iiti\-e  soom  partiealar  Icnowledee  and  expe- 
rience vt  the  caturo  o(  such  a  person  or  sucb  a  foan- 
talu,  that,  as  to  otliur  (lilDg-i,  imows  no  more  than 
wliat  everybffdy  does,  and  yet  to  Ittep  »  el  otter  wttli 
th la  little  pittance  of  till,  wlli  audtrukc  to  nritc  tb( 
whole  body  «'  phystcks :  a  vloo  (roia  when  pa  ifieat  in- 
moveoleuces     dariVB     Iteii     orlgioaL  —MinUaigiu't 

Tl>    SyL'ARK    THE   CIKCLE     BY    PKACTICAL 
UEOMETRY 

SiB.— I  bet;  to  send  tbe  rneloned  orig-lnal  iitfnn. 
Intended  to  rupreseol  a  possiblo  metbod  of  rooiicliis 
tbe  area  ot  a  perfect  elrclo  to  the  area  of  a  tqoare, 
and  wLlcL  wUl  admit  ol  the  proof  by  nieiLua  of  oonlar 
kVi/i«iiu/njficm  as  a  i;vometrlcal  problem,  and  tbus 
without  any  Joss  of  material,  all  Ihe  parts  of  the  same 
sUe,  nurober.  and  shape  can  be  Ideatibcd  in  eaeh. 

Tlio  poBBlbIc  (jeomeirlcra  metbod  by  means  of  whlob 
tbe  circ^le  caii  be  squaped,  and  proof  of  its  relatlv* 
aeeuraey  ;tcflted  by  oculur  demonstration,  Isabown  in 
the  Bfeotnpaoyin^  diagram.  It  may  bo  so  eonstraeced 
that  Id  earSs  dinereut  flsure  ni»y  be  fouutl  exactly  lb  a 
«iime  ntiiuber  of  pieces,  of  tli<?  same  Ideniieal  dbapo 
iiid  sUe— a  proiif  thatno  loss  of  materijU*.  la  Invoired 
in  •lubBtitutlnK  pnc  Dgure  (or  the  other  of  ei]ual  area. 
Ill  vide  the  circle  lain  any  number  of  cfiual  paTtB ;  draw 
lines  froni  the  centre  to  Ibe  circiirufprenee^  and  for 
rcftrence  uu:nl)cr  them  -.  nuike  e-rery  alteruate  wedije 
a  shade  dirkerfor  distluctloo. 

Tbon  mivlct  a  nantllclo<rrani,  with  exactly  tbe  satn* 
ootnber  of  wedges,  dark  and  lipht  alternntely,  of 
exactly  tlie  same  siic  as  those  UHed  to  Hie  «ubdlTl»(oa 
0(  the  circle,  and  transfer  the  nmvi  uumbarn  niied  to 
the  BO-called  wedjten  for  referencw.  Tbe  proportions 
ol  the  pBrsilclosrura  aro  made  by  taking  halt  the 
eircumfereoce  for  Llie  leiictb,  aud  oaU  the  diameter 
of  the  circle  for  the  brenJth,  exactly.  The  pirallalo- 
(tram  In  then  ronverterl  Into  tlje  Bquare  by  means_or  a 
meao  proportional,  and  theidenlical  part*  A  tl  C  cut 
1  OBt  and  inserted  In  the  square,  which  is  e&actly  equal 
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SQUABDIG  THE  OIRCIiE  BT  PRAOTIOAL  GEOMBTBT. 


to  the  arm  of  the  etrole  (bjr  Prop.  XIT.,  Eoalid,  Book 
IL  laaetaal  «zperiiiieDt>l  triMi,  to  make  the  dlvt- 
•loaa  of  Um  elnto  too  rawll,  and,  oonieqoentlr,  too 
namerooa,  Inrolras  the  rUk  of  ftktlare.  and  would  be 
yerr  tediona  1b  the  tranipoiltloa  of  tbe  dlSerent 
wedgeatram  the  drele  to  the  aqnare  to  prore  the  oor- 
reotaeaa  of  the  prlnetple  by  actual  teat,  and  by  ocular 
damonstratloa ;  bat,  abatraotly,  oo  paper,  the  more 
nnmeroos  the  dlrliiona,  the  aeanr  the  orltloal  exaet- 
neaa,  and  a  perfaet  Identlllcatloa  aa  a  anrioaa  geo- 
metrleal  eolnoldenoe  Is  iainied,  and  withoat  loai  of 


matarlaL  All  the  reenlar  polygona  li»Te  been  redooed 
by  the  method  Indioatad  into  perfect  iqaares,  and 
admit  of  the  means  of  teaching  bf  ooonlar  demonstra- 


tion, ffeometrieal  proposltioaa,  and  performed  with 
great  uaUltj.  To  glTe  an  interest  in  the  study  of 
praccieal  geometry  dj  the  mereezeieise  of  Ingennltr, 
may.  It  is  presomed,  exert  an  InSnanoe  npon  popnlar 
BolentUIo  edneatlon,  and  tend  to  oultlTate  the  powers 
of  obaerration  by  pleasing  the  taste. 

ABTBDB  QBAJuao,  Great  Paris-street,  Londen,  & 


FLT  WHXBLS  OF  STBAU  KN6INKS.— ANSWBR 
TO  "  STSAM  8PIBIT."— OB8BBVATIONS  ON 
J.  BABBISON'S  DICTUM  ON  TBE  "LINK 
MOTION"  AND  "LLAB'S*  ECONOMISES  OB 
PEBD  WATBB  HBATEB. 

Sib,— The  weight  and  diameter  of  the  steam  engin  e 
Hy  wheel  depend  upon  several  oonsiderstlans,  of  whie  b 
the  following  an  toe  most  Important — riz  ,  the  nature 
Of  tbe  work  to  be  done,  whether  It  Is  of  a  regular 
steady  character  like  drlrlng  a  oom  mill,  where  no 
endden  and  riolent  floatoations  occur  In  tbe  work,  in 
which  case  a  moderate-sized  fly  wheel  will  snfllce,  or 
whether  It  is  of  a  Tarlable  and  unsteady  nature,  and 
•nlt)eet  to  Tiolent  and  frequent  alternations,  like  that 
of  •  rolBog  mill,  in  which  ease  a  very  heavy  fly  wheel 
ia  indiepeosable.  If  the  engine  works  rery  expan- 
slTiely  It  will  need  a  much  hearler  wheel  than 
would  anfflee  If  it  Is  worked  with  little  or  no  expan- 
sion. If  It  is  a  double  cylinder  engine  with  the  cranks 
set  at  right  angles  to  each  other,  and  working  with 
short  expansion,  a  much  smaller  fly  wheel  wlU  do 
than  woiud  he  required  by  a  single  cylinder  engine  of 
equal  power,  and  equal  Iragth  and  number  of  strokes. 
AeoDpoand  engine  wUl  do  with  a  much   lees  fly' 


wheel  than  a  sin4;Ie  eylinder  engine,  of  equal  power 
and  equal  ratio  of  expansion,  on  acoonn  t  of  the  pressure 
exerted  on  the  erank-pln  being  In  the  former  ease 
more  uniform  than  in  the  latter,  and  therein  consists 
the  only  advantage  possessed  by  the  compound 
engine  over  the  single  cylinder  engine ;  in  every  otber 
olraumstance  and  aspect  of  the  comparison  of  the 
two  systems,  the  single  cylinder  engine  has  a  deelded 
superiority  over  Its  rival,  and  the  delusion  that  has 
sprung  up  within  the  last  few  years  in  their  favour, 
and  the  revival  of  a  system  which  was  tried  and 
exploded  00  years  ago,  is  most  extraordinary  and  un- 
accountable i  the  only  case  In  which  It  has  a  shadow  of 
advantage  Is  in  screw  boat  engines,  where  a  By  wheel 
Is  inadnussible  or  impossible  from  want  of  room,  bnt 
Inevery  other  situation  wr 
wheel  can  be 

slve  engine,  

most  economical  in  flrttcoet,  in  nisi,  in  Inbrlcation, 
In  f  rledon.  In  wear  and  tear,  and  In  repairs. 

No  rule  can  be  given  for  fly  wheels  which  can  take 
in  all  the  above  eireomstancea,  and  practical  men  are 
seldom  guided  bv  mere  "  book  rules  **  in  this  matter, 
but  rather  consider,  and  very  properly  ao,  the  elrcnm- 
stanees  of  each  case  in  themselves. 


fly  wheel ;  in  this  ease,  aa  the  pistoa  appiaaahes  the 
end  of  eaeh  stroke,  iu  power  fall*  below  the  mean 
neceasaryfor  driving  the  mill,  and  the  miUstones 
become  the  drivers  of  the  engine  till  tbe  crank  parses 
the  dead  centre,  when  the  piston  again  beoomes  the 
driver ;  thus  twice  in  everv  revolution  ol  the  fly  wheel 
Is  tlM  order  of  driving  and  driven  reversed,  causing  a 
terrible  racket  la  the  gearing,  and  great  wear  and  tear 
In  all  the  parte  concerned. 

Tbe  obvious  cure  for  this  state  of  things  Is  not  a  fly 
wheel  of  a  certain  diameter,  but  one  of  snflleient 
weight  to  cause  the  engine  to  eontlnne  In  motion  for 
a  few  seconds  after  the  millstones  would  have  ceased 
moving  by  their  momentum.  The  order  of  driver  and 
driven  would  then  never  be  reversed,  and  back  lash 
could  not  exist 


There  is  no  rule  that  I  ever  heard  of  which  will 
give  the  proper  dimensions  of  the  lly  wheel  for  such 
cases  t  experience  alone,  and  a  Judlelous  use  of  the 
"good  old  role  of  thumb"  are  the  only  guides  tbe 
practical  man  has  to  fall  back  upon.  Nevertheleaa,  ' 
some  sort  of  rule  Is  useful  as  a  starting  point,  or,  for' 
what  we  may  call  normal  eases,  snoE  as  where  the 
work  to  be  done  is  regular  and  nnUerm,  and.the  engine 
not  working  with  much  expansion,  as  is  the  case  with 
the  majority  of  low  priced  non-condensing  euglnee 


Every  book  on  the  steam  engine  contains  a  rule  for 
the  fly  wheel,  bnt  I  shall  not  trouble  you  or  "  Steam 
Spirit"  with  the  repetition  of  any  of  them  here,  as 
no  two  of  them  agree,  and  all  lead  to  different  results, 
and,  as  I  presume,  what  he  wants  ia  a  verbal  "  rough 
and  ready"  approxlmata  rule,  easily  remembered.  I 
therefore  give  him  the  following  mle,whicb  he  will 
find  useful  in  a  majority  of  ordinary  caset.  Let  the 
diameter  of  the  rim  be  equal  to  eight  times  the  length 
of  the  crank  ;  let  its  breadth  be  equal  to  one-tweUtb 
of  Its  diameter,  and  Ita  thickness  equal  to  two- thirds 
of  Its  brndth.  This  rule  pre-supposes  the  usual  pro- 
portion of  stroke  of  piston  to  its  diameter — viz.,  2 
tol. 


her  situation  where  a  sufflolently  heavy  fly 
be  adopted  with  the  single  eylinder  expan- 
e,  it  is  beyond  all  eomparlaon  the  btot  and 


A  very  absurd  Idea  with  regard  to  fly  wheels  for 
com  mill  engines  Is  that  the  rim  of  the  fly  wheel 
should  move  faster  than  the  periphery  of  the  mill 


stones  to  prevent  "back  lash'';  this  old  tradition, 
which  has  been  handed  down  from  generation  to 
generation  of  millwrights,  and  accepted  without 
question  as  an  "  InfalllbTe  dogma,"  Is  like  nuiny  other 
traditions  we  know  of,  "  false  and  absurd  "  and  with- 
out foundation  in  fact  or  theory.  What  Is  back  lash  ? 
It  Is  the  tendency  of  the  driven  parts  of  machinery  to 
over- run  the  driving  power,  and  thus  cause  a  nasty 
rattle  and  lar  among  the  teeth  of  the  wheels  oon- 
cemed,  and  the  mere  diameter  of  the  engine  fly 
wheel  in  a  corn  mill  has  nothing  to  do  in  causing  or 
curing  that. 

When  the  steam  Is  shut  oft  in  order  to  stop  the  mill, 
if  tbe  engine,  owing  to  the  want  of  sofflcient  weight 
and  momentum  in  the  fly  wheel,  has  a  tendency  to 
come  to  rest  before  the  mlllstoneB,  then  the  latter 
become  the  drivers  of  the  former  fer  several  revolu- 
tions, and  "  back  lash  "  or  back  action  of  the  teeth  of 
the  wheel  ensues.  The  same  thing  occurs  if  the 
engine  is  working  very  expansively  and  has  butalight 


Mr.  J.  Harrison  (In  No.  268,  reply  to  query 
In  laying  down  the  law  for  J.  W.  Bedford's  Informa- 
tion, about  the  link  motion,  says,  "  When  they  are 
properly  set  the  links  ought  to  vibrate  on  the  valve 
spindle  or  stud  without  Imparting  any  motion  to  either 
spindle  or  stud,  when  his  lever  is  In  the  centre  notch." 
'This  condition  Is  Impossible  of  attainment,  and  if  it 
oould  be  attained  would  be  utterly  nseleas  aa  a  valve 
motion,  Instead  of  being  the  "perfect  eorve"  Mr.  Harri- 
son supposes.  TbefuncUonlof  the  linkmotlonis  two-fold 
— viz.,  uat  of  rererslog  tlie  engine,  and  that  of  cut- 
ting off  the  steam  at  any  required  part  of  the  stroke 
within  certain  limits  for  expansive  working  ;  for 
this  latter  purpose  the  slide  valve  must  always  have 
somelap,  aodit  Is  the  custom  with  all  engineers  to 
give  It  some  lead  also ;  now  If  the  lap  and  lead  be 
added  together  and  multiplied  by  S,  the  product;  is 
the  amount  of  vibration  that  the  middle  of  tbe  link 
th/nM  <Uf<,  aiiJ  U  tuut  Aaet  Ikat  ojitoaiU  aitd  imp*rt  it  to 
the  nice  tpindU  loo,  and  if  it  does  mtdem  ititoU  wrong. 
Suppose  the  valve  has  IJIn.  of  lap,  and  (in.  of  load, 
these  togethermake  l(in.,  which,  multl^led  by  2,  gives 
8|lu.  as  the  proper  amount  of  vltwation,  for  the 
middle  of  the  link  for  such  a  valve. 

The  impossibility  of  constructing  an  ordinary  link 
motion  which  shauglve  no  vibration  to  the  middle  of 
the  link  Is  Ulustrated  in  the  annexed  diagram  (Fig.  11. 
The  circle  is  the  path  described  by  the  oentres  of  tbe 
ecoentrles  (the  eeoentrics  themselves  are  omitted ,  as  It 
Is  only  necessary  to  consider  their  centres) ;  these  are 
set  diametrically  opposite  each  other,  and  at  right 
angles  to  the  crank  0,  that  being  the  position  in 
which  they  will  Impart  the  least  possible  vibration  to 
the  centre  of  tbe  link.  The  ecoeatrio  rods  are  3ft. 
long,  the  diameter  of  tbe  circle  desorlbed  by  the  cen- 
tres of  the  eccentrics  is  Sin.  and  tbe  length  of  the  lin  k 
is  16ln.  from  centre  to  centre  of  eccentric  rod  ends. 

The  full  dark  lines  show  tbe  postUon  of  the  rods 
and  link  when  the  crank  is  on  the  back  centre  at  C , 
and  the  dotted  lines  show  their  position  when  tbe 
crank  has  made  half  a  revolution  and  arrived  at  C. 
The  whole  body  of  the  link  Is  now  In  a  position 
exactly  parallel  to  Its  flrst  position,  but  tbere  is  a  ins- 
tance or  2ln.  between  the  two  posilians ;  this  is  owing 
to  tbe  crossing  ot  the  eccentric  rods  in  tbe  latter  posi- 
tion, which  shorten  the  distance  between  the  shaft  and 
the  link ;  this  crossiag  of  tbe  rods  Is  an  unavoidable 
necessity  of  the  case  and  Involves  tbe  condition  of 
motion  at  the  middle  of  the  link,  In  the  present  ease 
aa  a  minimum. 
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U  tka  ti>k  OMXioa  be  entered  la  drive  a  valve 
•hoar  ia^  U 4n.  uid  lead  iio.,  wUcb  toeotber  make 
.'(•a.  ...  a>..^bcit  by  2  Rlveitin.  u  the  least  dia- 
ls'^ «uicb  »bo«ia  iccerveae  between  the  two  poiti- 
tka*f  ol  the  lio^  and  this  IJln.  la  the  minlmtun 
aBuaat  o(  vibration  which  the  centre  o(  the  link 
^-■aM  have  when  worUng,  and  to  obtain  that  the 
rcatm  o(  tba  eeeentrica  mnat  be  ah:tted  round  to- 
winU  aaeh  otber  to  a  poaitlon  Uln.  In  advance  ot  the 
diaaeter  line  tbev  atpraaent  stand  upon. 

Tte  beUel  (hat  the  middle  ot  the  link  hai  no  motion 
and  ahoald,  i(  properly  conMroetad,  have  no  motion,  as 
Mr.  Harrison  says,  la  aot  peculiar  to  that  eenileman, 
(or.  strange  to  say.  It  is  very  common  amongst  work- 
ing eo.rine  Utters  and  erector*,  and  I  have  even  met 
with  >«veral  foremen  who,  from  their  position,  one 
shoDld  think  ought  to  know  better,  who  were  firmly 
gruunded  in  the  same  faith,  although  a  single  glance 
at  any  link  motion  when  working  should  be  snmelent 
to  disabuse  their  minds  ot  such  a  very  palpable  error. 

On  pace  181,  No.  2«8,  May  30,  a  feed  water  heater  is 
desrriUHl  snd  illustrated,  "for  general  information 
10 '  Mancbestriao '  and  others,"  by  "  Llab"  (this  word 
when  transposed  will  spell  "  Hill,"  probably  the  gen- 
tleman's name).  He  says  that  "This  very  effective 
applianoe  or  eoooomiser  will  heat  the  feed  water  to 
within  lU  degreea  of  the  steam  in  the  boiler."  The 
fallacy  of  such  an  asaertlon  oannot  be  too  widely  or 
too  proutpily  exposed,  as  from  the  very  tempting  pro- 
mise hAld  forth  others  might  be  induced  to  construct 
similar  "  eeonomtsers,*  with  the  certainty  of  being 
disappointed  by  their  performance,  for  It  is  physically 
impossible  that  any  inter  heater,  deriving  its  heat 
from  the  exhaust  steam,  can  raise  ibe  temperature 
of  the  water  passfeig  through  it  to  wltbln  10  degrees 
of  the  fteam  in  the  boiler.  I  mean  the  boiler  of  a  uon- 
condenslDg  engine,  which  "  Llah's  "  is,  or  It  would  have 
no  waste  steam  pine. 

<  The  temperature  of  the  waste  steam  escaping  from 
anon-condenstng engine  Is  212  decrees  or  so,  and  that 
Is  themaximan  at  beat  which  it  can  impart  to  the 
teed  water  paasintr  through  It,  bat  as  a  matter  of  fact 
it  sever  do«a  do  so  by  many  degrees ;  however  we  will 
give  " '  Llata'a'  effective  appliance  "  the  beneht  of  the 
doubt,  and  admit  that  It  does  heat  the  feed  water  to 
212  degrees,  then  it  to  that  we  add  10,  the  number  of 
degrees  which  "Llah"  says  it  is  short  of  the  heat  of 
the  boiler,  we  have  222  degrees  for  the  beat  of  the 
steam  in  that  veeaeL  Now  what  Is  the  pressure  of 
steam  wboaa  temperature  is  222  degrees  ?  nt,  hut 
lt*/6.  jirrKqaart  ii»cft  aborea  perfect  taatmiL,  or  Sli.  mboce  the 
atmotphcre.  Will  "  Llah  ^  kindly  t«U  ua  it  his  engine 
works  wltb  «Mm  no  higher  than  31b.  per  square 
Inch  1 

But  as  yet  I  have  said  nothin;  about  the  "  latent " 
heat  of  the  steam,  and  have  only  spoken  of  the  "  sen- 
sible "  or  "  thermometrie  "  heat,  for  as  I  infer  from 
"  Llah's  "  latter.  It  la  very  Ukely  that  It  is  the  only 
heat  recognised  or  understood  by  him.  I  have,  there. 
fore,  in  the  first  InsMnoe,  taken  It  by  itself,  to  show 
that  steam  in  the  boiler  only  10  degrees  (sensible  heal) 
hotter  than  the  waste  steam  escaping  from  the  engine 
can  have  noefllciency  or  moving  force  in  the  non-con- 
densing engine,  and  It  Is  only  equal  to  31b.  per  square 
inch  above  the  atmosphere. 

But  I  must  now  add  to  the  222  degrees  of  "  sensible 
heat  of  such  steam,  its  96S  degrees  of  "latent  heat." 
making  In  all  IISO  degrees  as  the  "total  heat,"and  the 
heat  of  the  feed  water  being  at  most  only  212,  wr  .,rc 
tkat  it  it  9fiH  Jrjrerl  s/iorl  oftkriitat  «/' IhetleMtinthr  boiler 
insttatt  of  10  otttt/^  or  iynAgtnni  bjf  "  Llah," 

I  have  hitherto  taken  it  for  granted  that  the  "eeono- 
mlser"  in  question  raises  the  feed  water  passlnsr 
through  it  to  the  boiling  point  312  degrees,  in  order  to 
try  It  under  the  most  favourable  aspect,  hut  1  am  very 
far  from  believing  that  It  will  do  any  such  thing  and 
I  will  give  you  my  reasons  for  the  faith  that  h>  nol  lu 
me  respecting  it,  The  engine  Is  a  14-horse  power  non- 
condenser,  and  if  it  works  without  much  expansion 
it  will  require  about  1*  ruble  feet  of  water  per  hour 
for  steam,  or  2«!fc!  cubic  inches.  The  heating  tipi. 
Is  IJIn.  in  diameter,  or  1711  square  Indies  areaTand  if 
we  divide  -MIW  Uy  1  ?«,  we  get  1374S  lineal  lucLee  per 
hour,  or  yjy  per  mlnnte,  as  the  rate  at  which  the  water 
passes  through  the  beating  pipe,  which  Is  Ibft.  long,  or 
SIB  tnchus  ;  this  gives  584  seconds  as  the  time  that 
the  TOicr  is  in  contact  with  the  heating  pipe,  a  time 
toufly  InKufflclent  in  my  opinion  to  raise  it  to  the  tem- 
rature  ot  the  waste  steam  lurronndiog  it. 
The  above  calculation  Is  founded  upon  the  supposi- 
tion that  the  water  travels  regularly  and  conilauously 
through  the  pipe  to  the  boiler,  und  is  the  most  favour- 
able viow  of  the  case,  but  If  the  boiler  is  fed  later 
mlttently,  oS  and  on,  as  Is  often  the  case,  t:4e  water 
must  bo  driven  more  rsjildiy  through  the  pipe,  and 
wlU  convoquently  be  a  shorter  time  in  contact  with  It, 
and  of  course  pick  up  less  heat  with  It. 

There  Is  no  appendage  of  the  steam  engine  which 
is.  In  general,  less  understood  than  the  feed  water 
heater,  and  the  benefit  to  be  derived  from  it  is  always 
over-rated,  "the  Inevitable  25  per  cent"  Is  the  least 
oavingcver  promised  by  the  patentees  and  invenU)re 
of  these  contrivances,  and  many  of  them  in  their 
utter  ignorance  of  the  scientidc  principles  of  the 
matter  go  in  boldly  for  a  saving  of  half  the  fuel  The 
utterly  delusive  nature  of  these  promises  become 
apparent  when  we  know  that  from  the  very  nature  of 
the  case,  a  saving  of  less  than  one-fifth  of  the  fuel  Is 
the  greatest  that  can  possibly  be  obtained,  tor  If  the 
original  temperature  of  the  water  be  32»  and  it  is 
raised  to  21SI»  by  the  "  Economiser,"  we  have  ISO" 
saved,  but  to  ralhc  this  water  into  steam  ot  only  at- 
mospheric pressure,  requires  an  addition  of 'J«fl  de- 
grees more,  or  S-3  times  the  amount  saved,  and  that  Is 
all  that  can  be  done  by  heating  the  teed  water  before 

entering  the  pump ;  thus  It  appears  that  —  ot  the 

beat  escaping  from  the  waste  steam  pipe  is  all  that 
can  bo  utilised,  and  the  generality  of  "  ecouomisers  " 
vio  not  even  do  half  that,  and  their  efflcieucy  may  be 
tnlien  at  l-«ih  or  1-loth  ot  fuel  saved. 

The  in  St  efficient"  ec«uoml-cr"  I  know  of  also 
fortuuiucly  happens  to  be  the  most  ^lluplo  and 
cheu[,.>t  -It  Is  Illustrated  in  ifi,'.  2).  It  c<,ii,i.«tj,  of  a 
smiiM  cistern  A  set  up  in  close  iiroximlty  to  ihe  waste 
"tenui  pipe  B,  and  elevated  a  few  feet  above  the  pump 
a  small  pipe  c  Is  Introduced  into  B  in  the  manner 


shown,  Its  outer  end  turns  downward  afid  dtps  S  or  S 
inches  below  the  surface  ot  tbewatar  la  the  cistern 
and—thit  is  alL  At  each  aspiration  tt  the  «kIi><>,  a 
portion  of  the  wast*  steam  passes  throagh  Cni  to  the 
water,  and  by  oomtac  Into  direet  oontaet  with  it  is  in- 
stantly condaosed,  causing  a  erackUog  BOlse,  and 
beatlug  the  water  vtty  qucklys  D  is  the  pipe  to 
the  pump ;  i  t  shoald  taloe  the  water  from  near  the  sur- 
face, as  It  is  hotieit  there.  The  aapply  to  the  elsters 
depondt  ot  course  upon  local  circanutanem. 
Jamis  BAaKEBvn,Ls,  Manager,  City  Fooadry, 
Limerick. 


"  T.  A." 

Sib,— "T.  A."  is  tree  to  write  what  to  pleasaa  on 
his  ovm  aeeoant,  bat  I  wish  he  would  not  put  aen- 
sease  Into  my  mouth.  1  object  to  being  made  to  ss<«ert 
that  "  Kirchhoff  waa  right  In  ignoring  crepuscular 
evidence."  My  words  ware— "  Kirchholf  was  r'ght  in 
preferring  what  bla  spectnacope  pUluly  taught  him 
to  what  he  might  hare  vagoely  guessed  from  the 
aspect  oi  the  crepuscular  earve,^' and  it  la  nn(  fair  on 
"T.  A.'s"  part  to  aabititota  words  having  a  totally 
dlffervnt  meaning. 

OlCHAKD  A.  Pboctob. 


KMIGEATION.— TO  "COTTON  CLKRK." 

Sir.— Under  the  above  I  have  read  several  replies 
to  queries  respecting  emigration;  some  are  extol- 
UiiK  the  colonies  or  the  oontinent  of  .South  America. 

With  your  permission  I  will  endeavour  not  to  state 
more  than  anyone  having  South  American  experleuoe 
can  cDdorse  ;.  mine  is  based  upon  aome  ten  years  e.x- 
resideuce  In  various  paria,  from  Buenos  Ayres  to 
Furnambuco,  which  Is  In  and  out  of  the  Tropics. 

Although  It  Is  some  years  since  I  returned  from  the 
Kiver  Plato,  and  from  all  accounts  1  glean  up  to  the 
present,  It  Is  making  rapid  progress  iti  colonisatiou, 
there  are.  In  my  opinloB,  greater  facilities  otfered  in 
the  SIver  Plato  than  In  Brazil,  since  the  Aigeatlne 
Governmeathasfor  years  encouraged  such,  and  now 
there  are  to  be  formed  settlemenU  upoa  iu  plains  of 
nearly  every  Karopean  nation's  chUdrea,  biu  at  the 
same  time,  this  republic  has  serloa*  dtawbaeks,  from 
its  lack  of  wood'  and  scone,  and  together  with  the 
drought*,  wtaleta  are  periodical,  also  t^  otter  want  of 
hill  anii  dale,  which  in  Brazil  are  perhaps  too  fioqaeati 
yet  the  great  obitBctiaDB  of  the  absence  ot  timber  and 
stone  are  over-snpplied  In  the  adjaeeot  eaipire.  I 
can  speak  with  a  greater  degiee  of  eonfldenoe  of  the 
latter  since  I  returned  frim  then  since  last  AuCnia  n. 
South  of  the  City  of  Bahia  Is  a  rich  fcrtlle  country, 
all  along  the  coast,  well  watered  by  endless  rivers,  and 
an  abundant  sapply  of  wood,  stone  and  fish,  both  sea 
and  fresh,  to  »ay  notlilag  of  wild  game  and  fowl. 
Qrants  ot  hwd  are  ea-lly  obtained  from  the  provincial 
goverameou,  either  given  or  parohaied,  bat  la  either 
case  thero  are  dlfflcoltles  to  eueoonter,  smee  the  exact 
«i«ot  Is  not  given,  and  also  the  distrtct  may  not  bo 
suitable  as  regards  soil  or  locality.  Kveryoae  lu- 
teudlug  to  make  this  country  his  futore  abode  should 
rhoae  a  spot  where  there  Is  a  river  (navigable  for 
cunoes  the  whole  year  round)  close  at  hand,  or  he 
may  find  hit  mo.ins  of  arriving  there  greatly  Inereaaed 
by  having  to  make  a  road  throagh  a  dense  wood, 
streams  are  to  be  met  with  In  moat  loealitlea,  whieh 
are  preferable  to  the  main  river.  Anyone  going  out 
should  first  remain  a  short  time  at  one  ot  the  small 
towns  on  the  coast  and  gather  there  what  Intormatluu 
he  can  about  the  various  loealitie*  la  the  aeighbour- 
liood,  by  going  to  one  ot  the  large  aeaports  such  in- 
formation cannot  with  any  degree  of  correctness  be 
obtained,  besides  the  expenses  of  living  are  mucli  in- 
creased by  living  IU  cities,  even  for  only  a  week.  I 
liuow  most  of  the  small  coast  towns  from  Bahia  to 
Rio  Jauerlo,  some  750  miles,  having  visited  them. 
But  again,  unless  the  intended  eHiiiirsnt  speaks  ind 
understands  Portuguese  how  can  ho  get  along  ?  I  was 
some  three  years  iu  Brazil  and  never  spoke  one  word 
ol  my  own  language,  nor  had  I  an  oppnrtuuity  :  my 
compauions  were  for  the  greater  part  of  that  time 
Iu<iians  ami  slaves.  There  Is  one  great  trait  In  all  the 
natives'  chiiracters,  they  are  hospitable  to  one  and  all. 
It  is  true  tliut  food,  such  as  they  are  accustomed  to 
command,  is  plentiful,  and  costs  next  to  nothing,  but 
such  is  very  unsuitable  to  our  Kuropean  palates.  I 
wsa  six  weeks  before  I  could  oat  the  "jerked  meat 
and  farinha,"  such  a*  forms  the  staple  ot  their  living. 
There  Is  plenty  ot  wild  game,  fowl,  and  fresh  fish, 
but  Europeans  have  not  the  exiierience  of  catching 
such.  There  are  thousands  of  ditHcnItles  to  be  met 
with  that  none  but  those  that  have  been  among  these 
people  would  ever  dream  of.  All  our  everyday  con- 
diments of  foml  are  not  to  be  met  with,  there  is  no 
bread,  butter,  potatoes,  nor  beer;  thu re  are  thousands 
in  Brazil  that  live  and  die,  and  never  see  a  piece  of 
the  commonest  bread  or  even  have  the  moit  remote 
idea  of  how  such  is  msde. 

The  iliinculties,  chanires,  and  hardships  that  a  new- 
comer has  to  put  up  with  are  such  as  to  make  all  who 
elect  to  adopt  such  empire  as  their  home,  hesitate  at 
thi;  tirst  start 

In  time  we  take  things  as  natural,  and  about 
eighteen  months  since  I  aat  down  to  a  dinner  where  a 
great  luxuryl  was  served,  a  "  haunch  of  tiger."  It  your 
correspondent  can  manage  to  put  up  with  such 
joiuts,  in  consideration  tor  the  gain,  why  I  say  go 
and  God  speed  him,  will  be  my  wish.  '  r>  > 


J,  G. 
P.S.— I  could  readily  give  further  details,  but  your 
space  will  not  admit  ot  such  monopolisatioo. 

Sib,- As  you  have  given  me  permission.  1  will  state 
my  views  on  emigration  with  regard  to  the  best 
place  to  go  to.  As  to  the  necessity  ot  emigration, 
1  thlnlc  there  cannot  be  two  opinioiu.  It  should  be 
looked  upon  a*  a  duty,  Icoulualmost  say,  as  a  prlvileire, 
ajnd  not  as  an  expatriation.  I  cannot  see  any  evidence 
that  It  is  intended  we  should  congregate  in  large  cities 
or  remain  crow.lcd  in  a  litile  isliiid  niauufscturiug 
articles  which  do  not  tlirectly  sustaiu  lifu,  when  at 
the  lir^t  siyu  of  repletion  in  our  overstocked  market 
thousands  are  without  food  lo  eat.    On  the  contrary, 


I  do  find  that,  rlght.away  from  the  first  emigvalioa 
movement  at  Babel,  that  emigration  and  aertcaltwe 
have  been  the  means  of  plairing  food  in  the  nxouihs  ot 
the  hungry,  and  prospcrltv  and  Indepeodeoce  In  the 
possession  ot  all  who  would  or  coultl  ^  where  land 
was  to  be  had  for  little  or  nothing. 

With  these  thonghts  I  have  recently  reviewed  the 
varions  emigration  fields  presented  to  our  notice.  I 
look  akpn  the  Aostraiias  aa  too  diauat,  Canada  as 
aOllciaa  with  a  severe  winter,  and  the  South  a  inyrti.,^ 
States,  though  poeeeiilng  a  fine  son  and  climate,  yet 
with  aaoOier  langaaga.  aad  the  govamlBf  powan 
bcin(la  the  hand*  ot  a  foreign  race,  where  Kneilali- 
mea  wonld  not  teal  so  mueh  at  hone  a*  einerhere. 

Then  we  Itave  tto  Ualted  States  to  eoiulder.    There 
we  have  our  own  laiiKaaca,  a>d  law*  eqoal  aad  is 
■oate  reapects  superi  n  to  tbus'j  of  England,  with  aa 
extent  of  climnte  tron  a  QaaaAaa  winter  to  a  tro- 
pical sammer,  and  midway  batweea  tbese  an  a  few 
Mate*  4e*tlned  at  no  dialaat  day  to  be  in  the  line  of 
the  overland  route  to  AaatraUa.    The  Itate*  I  allade 
loare  Nebraska,  Oolotado,  and  Kansas,  the  tatter  ot 
which  I  think  to  be  the  batt.    Eaaaa*  i*  wmewliM 
larger  than  the  whole  of  Kngland.    tt  contain*  8l,31t) 
square  ullos,  but  at  present  only  4e,Sl8  have  been  mmt- 
veyed.      The  edoeatfonai  machinery  of   the  Cnlted 
Butes  Is,  I  think  ■aperlor  la  that  wldeh  ire  aiedla- 
ciuaing  at  the  preaaat  time,  and  E*n*a*,  tboogb  a 
young  Mate,  has  taken  advantage  of  iU  beneSu,  for 
there  are  now  l^.V3  *obo»ls,  with  4S  ISO  pnplls ;  betidec 
these  schools  there  are  aterea  er  twelve  nnlrersitle*, 
colleges,  and  iDstltoten.    In  this  Sute  alone  tbeie  are 
millions  of  acres  to  be  dlapoeed  ot,  at  price*  fhnn 
11  dol.  to  4  or  5  dots.,  aad  lead  not  like  Canadian  land, 
which  costs  more  to  ataar  It  than  tteorigtnal  prlea^ 
but  principally  prableiaad,  wtierelu  Brat  year'*  etop 
will  fTequeutly  pay  all  it*  eeat.    It  Is  Indeed  so  pro- 
lific that  at  one  otthe  a«rtadlanl  fair*  there  weta  ex- 
hibited potatoes  of  ire  and  six  ponnds'  weight,  tumipe 
of  nine  pounds'  wetght,  aad  eabhaca*  of  tur^  and 
forty  pounds'  and  a  goitleman  who  lived  at  Kaaaa* 
I  happeaed  :o  sec  la  Kaclaad  a  abort  tine  *ia*n  aaid 
he  took  some  radish  aead   with  him  when  he  went 
oat  tost;  he   sowed  it  aad  foond  radtahee  nearly  ai 
thick  as  his  arm.    Prttita  also  thrive  abandantjy; 
large  quantities  of  aaple*.  pva*he*.  aad  grspe*  are 
produced.    Then,  widt  regard  lo  minerals,  iroa  baa 
been  found,  coal  li  being  mJoed  la  Mverai  plaee*,  and 
marble  has  been  met  with,  and  hmastoneot  varioas 
colours,  from  a  red  tiat  Isa  >aa  irsssa  eolonr,  la  abnit- 
liant. 

And  we  must  bear  la  atfnd  that  all  ^e  minerals 
belong  lo  the  fraeholdera.  aad  aiaa«t  every  peraoo 
can  become  snch  ander  cb*  Homestead  or  Preeraptlon 
lawa  and  I  bellev*ane-*i(htb  of  the  popBlatioa  are 
freeholders.  Than  laws  eoatrast  so  favoarably  with 
onr  own(  that  in  them  I  tbtaik  I  see  one  eaaae  of  the 
rapid  prosperity  ol  the  United  State*.  Then  with  re- 
trard  to  labour,  I  bad  belor*  n*  a  waek  or  two  etaee 
the  Miisjuri  Den.itnl,  paMithed  at  St.  Lonla,date  April 
A,  1K70,  when  nmongat  otber*  I  asw  an  ad'vertlae- 
ment  for  a  timekeeper  tor  a  mill,  wage  W  dollar* 
per  month ;  same  paper,  boai<lng.h*a«c  Mat,  board  44 
to  5  dols.  weei^iy,  leaving  rather  more  margtn  tor 
savinglihan  most^makeepenhaTebere. 

The  authority  I  have  for  these  faou  is  not  obtained 
from  any  railway  agaaeyor  laadjobMBtreompany.'bat 
I  have  lying  before  me  the  report  ot  the  General 
Laud  Ulhee  tor  I'Miu.  published  at  Washington  under 
the  authority  of  Joseph  S.  Wilson,  Chief  Commis- 
siouer,  who.  1  may  say,  has  written  a  letter  to  a  friend 
of  mine,  in  reply  to  a  few  questions,  wherein  he  *ay* 
that  Kii;,'ilslinien  will  be  heartily  welcomed,  and  that 
the  stce  of  ttie  country  Is  so  vast,  and  Its  domestic 
wants  so  uuiuerous,  that  there  is  ample  room  for  the 
e.xcrclsoof  the  most  diversilied  labour  and  skilL 

Now,  with  these  facts  before  us,  a  few  working  mea 
at  Mile  £id  have  united  together,  and  done  what  the 
Kochdale  men  did  loug  ago,  put  their  penoe  aad 
shillings  together,  only  we  do  It  for  the  purpose  ot 
forming  a  Cu-opvrativo  Emigration  Society.  We  have 
at  present  no  capitalist  amongst  us,  only  bona  fide 
working  men,  and  we  are  progrecsiuf  slowly  but 
surely.  If  any  brother  mechanii;  wishes  any  farther 
iuformstion  I  will  reply  to  the  best  of  my  ability. 

J.  D.  Rogers,  Bruce-road,  Devons-road,  Bromley,  E. 


COTTON  SPINNING. 

Sir,- The  question  raised  by  "Factory  Lad"  on 
draughts  in  a  drawing  frame,  when  taken  la  eoaneetioa 
with  the  doubling,  is  about  one  ot  the  most  important 
that  occurs  in  the  whole  range  of  cotton  spinning.  On 
a  good  or  bad  arrangement  of  llie  draughts  aad 
doublings  depends  iu  a  great  measure  the  goodnes*  or 
badness  of  the  yam  when  hHished ;  any  daleethere 
affects  the  whole  of  the  subsequeut  processes  through 
which  ttie  cotton  passes,  and  is  very  materially  felt  ia 
the  spiuuing  frames,  where  the  attenuation  of  the  thread 
is  carried  out  to  a  great  decree :  so  that  at  thi*  Mace 
of  the  work  It  Is  ol  the  highest  Importance  that  the 
best  judgment  and  the  greatest  care  shonM  he  oaed  in 
setting  out  the  different  draughts  soaa  to  obtain  the 
best  results. 

For  ordinary  work  there  are  generally  three  beads 
of  drawing  to  what  is  called  a  drawing  frame,  each  ot 
which  Is  furuished  with  4  lines  of  rollers  :  a  certain 
number  of  ends  or  slivers— say  (I— from  the  carding 
engines  are  put  up  side  by  side  at  the  back  roller  of  the 
lirst  head ;  in  passing  through  the  4  lines  ot  rollers, 
these  slivers  are  drawn  out  or  lengthened,  so  that  the 
6  silvers  are  reduced  iu  thickness,  and  form  Jointly  a 
silver  of  about  the  same  thickness  aa  one  of  those  put 
up  at  the  back  ;  6  from  the  tirst  head  are  then  pot  up 
at  the  backof  tbo  sacoud  bead,  aud  rednoud  by  drawing 
as  before  to  1  sliver ;  0  from  the  second  head  are  put 
up  at  the  third  or  last  head,  and  reduced  to  1  as 
before.  From  a  consideration  ot  t'.lcse  preresse*  it 
will  be  evident  that  the  sliver  from  the  fast  head  1* 
made  up  from  210  slivers,  or.  a*  wo  say,  there  is  a 
doubling  of  216  of  the  slivers  from  the  engines.  Now 
iissumiug,  tor  the  sake  of  illustration,  that  the  silver 
delivered  at  the  last  head  Is  the  same  weight,  for  an 
equal  length,  as  the  engine  silver  (although  in  practice 
this  is  seldom  the  case),  nud  that  there  has  been  no  loe* 
In  the  operation,  it  will  also  be  evident  that  e*eh 
silver  from  the  engine  has  been  drawn  out  or  elongated 
to  210  time*  that  of  its  original  length  at  the  eogtue; 
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or.i*wBi«T,thetotaJ<lr»«rf«  taUio  dmwloytruneis 
Sli  ■  uul  thaw  216  attoniu  tod  tniKiBe  ellven,  if  ttiB  work 
b*a  been  properl/  itoi».<ioBipo«  «  »UT»r  »»  the  iMt 
IieMl  whldi  tar  »Bioolhne«i  md  reRulwlty  In  thlok- 
ncM  throughout  ito  leD«;tb  ia  f «•  •upertor  to  the  ill ver 
St  the  engine  heiid7  The  thtoknew  wouM  be  the 
avomee  tMekDeu  of  tit  of  the  alirera  from  the  euglnea. 
I  etfkTnaee  tWckne«,  became  tie  »li»era  from  the 
enSoea  not  only  rary  hi  thlckneu  from  e«cb  other, 
bnl  BIB  BlM  UBleTOl  of  thein«elre» ;  the  ttbret  are  In  a 
ruffled,  tnunglod  ttete,  being  erowed  »iid  doubled 
o*ar  cMh«ther  in  bU  dlnotioDB.  .„^„„i,,. 

■meohjeetor  ose  of  the  drBwIng  frame  la  to  doable 
•  certain  nomber  of  ellTer*  together  ao  as  to  equallae 
Uie  diCeraot  tUokneaaea  s  to  •tralghten  the  abru  out 
MnUel  to  eaoh,  other.  »o  that  they  will  the  better 
tiriat  tocetfeer  in  the  «piiiiiin<  fiainea.  It  will  thua  be 
aem  th«t  the  drswtng  and  the  doabUng  are  uMeMary 
to  eaoh  other,  for  tte  diawtng  coold  not  be  o  anted  out 
to  BUT  irreat  extent  If  there  was  no  doubUnSi  neither 
ooold  tfere  be  any  deabUne  wHhpat  the  drawlBg. 

I  thlak  yery  Utile  explanation  ia  laquirod  to  (how  to 
any  one  stall  aeooalMed  with  the  anbjeot  that  thia  total 
dnwrht  of  Sleahoald  not  be  divided  equally  between 
the  three  beads ;  the  draught  ahould  be  easier  at  the 
aeoond  head  than  at  the  third  head,  and  easier  at  the 
lint  head  tiiao  at  the  aeoond,  beeauae  at  the  flret  brad 
wo  h»T»  to  eoBiend  with  a  rough,  nneven  silver,  and  if 
too  great  adrauKtat  were  uaed  here  we  •bonld  loae  the 
heneat  that  ahoald  be  derived  from  the  doubling ;  the 
fibrea  keiag  brought  Into  better  ofder  bT  the  draught 
at  the  arat  head,  we  may  laereaae  the  draught  in  the 
aaeoDd  head,  and  ao  on  with  the  third  head.  Some 
(plaBentake  adTaalage  of  thia  fact  by  alao  patting 
more  donbUng  In  at  the  laat  bead  than  at  the  Orst. 

The  abOTO  remarka  ara  ottered  with  a  view  to  a 
better anderatandlng of  "Faetory  Lad's"  question aa 
to  how  the  draughM  ahooM  be  dlatributed  betweea  4 
Uoea  of  roUera  for  a  toul  draught  of  7  in  the  drawlii( 
frame.  There  afipeais  to  be  some  misappreheniion  aa 
to  whleh  of  the  three  heads  of  drawing  thia  quecttoa 
ratora.  My  Impreaalon  on  heading  the  qnesttoo  waa 
that  thia  dimaght  was  at  the  last  head ;  I  did  not  tar  a 
moment  annpoae  that  he  would  have  a  draught  of  7  In 
the  Itrat  bead ;  thia,  however,  aeema  to  have  beaa  tin 
ImpreeaioB,  iadgisg  from  the  remarka  in  their  replies, 
of  ^'Haimonioaa  Cotton  Spinner"  and  "Mutual  Im- 
provement '  (the  latter  of  whom  thinks  my  preparing 
diaughta  too  keen),  and  thia  appears  to  be  tlie  right 
one  aeeording  to  "  Factory  Lad'a  "  laat  oammnnieation ; 
if  this  be  so,  my  advice  to  "  Factory  Lad  "  is  that  the 
aooaer  he  radoees  this  draught  the  better,  aa  I  am  quite 
sadtSad  he  would  And  an  improvement  by  so  doing. 
Whatever  claaa  of  eottoB  be  uses,  this  draught  is,  in 
my  optnion.oonsiderably  too  much  at  the  first  head. 
I  really  do  not  see  what  need  he  has  for  4  lines  of 
roUoa  at  all  if  he  makes  no  more  use  of  the  baok  line 
than  to  get  a  draurht  of  1-17.  or  wbat  la  the  same 
thing,  where  the  tongth  at  the  first  pair  of  roUera  ia 
only  inereaaedby  l-SUi  towarda  a  total  draught  of  7. 
If  thia  Is  all  the  advantage  he  geta  out  of  the  baok 
line,  it  ia  worth  while  to  consider  whether  he  would 
not  find  it  a  saving  to  dlapease  with  that  row  alto- 
gether, and  dtstrlbnte  this  very  small  draught  betweea 
tto  three  Unea  of  roltera-thus.  1^  x  3-68  =  6  M, 
wbleh  are  not  very  materially  diOereat  from  the  2 
dranghts  be  gives  for  the  3  rollers. 

AaaonJng  Siat "  Factory  Lad  "  haa  a  total  draught 
of  216  ta  tfie  three  beads,  and  wiabes  the  draught  at 
the  laat  head  to  be  7, 1  ahould  arrange  the  draoghta  aa 
follows  :— 

fhmt     ?nd      «rd       To- 
A  2nd.  A.  3rd.  A  back,    tal 


let  head  =  327  x 


2nd 
Srd 


do. 

do. 


2^4 

2-88 


173  X  ISl  =  B-  ) 

1-82  X  IS*  =  «      I   ~ 
l-M  X  1-38  =  r    J 


216 


The  arrangement  in  the  flrst  head  la  on  the  anp- 
position  that  there  is  a  alight  draught  at  the  engine 
head. 

The  importance  of  this  question  to  eotton  spinnera 
baa  induced  me  to  enter  at  this  length  into  the  subject  ; 
aa  I  havt  said  in  a  prevtoae  letter.  It  ia  a  qaestion  on 
whleh  widely  dMbrant  views  ara  entertained  by  prac- 
tical men,  and  X  am  aura  yon  will  be  doing  good 
•ervtoe  to  an  important  indnatry  by  altowtng  it  to  be 
freely  diaenasad  in  Che  pagea  of  the  EifOLisH  M  ECHAXic, 
and  t  hope  that  others  will  not  healtata  to  follow  this 
with  lettera  giving  their  views  on  the  matter,  knowing 
aa  I  do  that  ibere  are  largn  nnmbera  of  readera  of  our 
Journal  In  these  diatrieta  who  are  wen  qaaHfled  to  give 
an  opinion  on  the  matter. 

B.  Slater,  Burnley,  not  only  appears  to  have  myati- 
fled  your  readers  by  hla  first  reply  to  "  Faetory  Lad'a  " 

gaeaUoB,  bnt  from  bis  second  reply  he  appears  to 
are  get  into  araoddle  himself.  I  eamiM  conceive  how 
beleoaM  eJtpeet  that  anyone  woald  gather  bia  meaning 
tobeZ-S  X  ie»  X  1-87  =  7-065  from  the  figures  2}  + 
at  -I-  2|  =  7,  wlifeh  be  calls  tetHng  oat  the  dnogtats 
tqnaL 

I  have  no  doubt  bnt  tiist  the  "  Intelllgent  old  man  " 
who  told  him  to  make  hla  drang^ta  eqnal  knew  very 
well  what  he  was  talking  about,  but  at  the  same  time 
I  think  the  aaaertion  would  be  qoalifled  wtiaa  he 
made  it,  and  thia  Hr.  Slater  appeara  to  have  lost  the 
end  of  entirely.  The  figarea  1  gave  in  a  previoas 
letter,  aa  well  as  thoee  above,  are  founded  on  that 
mle,  and  It  may  exerolae  the  ingenuity  of  those 
Inteieated  to  ladoni  from  them  wbat  ia  meant  by  the 
pbraBe  of  "  making  (be  draughta  eqnal." 

There  is  another  matter  in  Ur.  Slater's  letter  on 
draogble  with  whleh  be  say*  be  wae  at  one  time  very 
mneb  pnaaled— that  is,  where  a  "  given  time  "  is  men- 
tioned aa  having  to  he  taken  into  account  when  finding 
the  dnoght  between  any  set  of  rollen.  Time  is  an 
element  Hiat  need  not  be  Introduced  Inlo  the  ealcnla- 
ti^n  at  all,  as  it  would  only  make  It  more  oompilcated. 
The  draught  la  simply,  as  I  have  stated  before  (p.  130), 
"  the  ratio  between  the  surface  speeds  of  the  first,  or 
taking  in  roller,  and  the  last  or  delivering  roller,"  and 
thie  ratio  ean  be  loand  wtchont  the  trouble  of  flndirg 
their  respecting  needs  for  any  "  given  time."  By 
pntUag  the  a^ed  of  tbe  first  roller  as  equal  to  1, 
nmltii^ytBg  and  dividing  by  t|ie  figures  representing 
the  vanons  wheels  and  roller*,  we  get  a  proportional 
speed  for  the  dellTerIng  roller,  wfdch  Is  the  draught 
Mtween  tbe  rollen.   As  an  example,  take  the  figures 


given  by  "Mutual  Improvement,"  p.  Ill,  ranging 
ibem  as  follows  ■■— 

16t  -  17  154-17 

20  —  28  caaceHing  207  —  45 
au7  —  45      we  get  2  —    i 

4—2 

The  product  of  the  figures  ia  the  left  hand  row, 
divided  by  the  product  of  tbe  iinrati  in  the  right  band 
row,  will  give  83M.  tho  draught  of  the  carding  engine 
between  feed  rollers  and  calleoder  rollers. 

If  "  Harmonloui  Cotton  SSplnner  "  has  not  tried  the 
beat  eomnion  starch,  mixed  with  a  little  tallow,  for 
pasting  tbe  bottom  of  bit  cops,  I  would  recommend 
him  to  do  ao.  Tbe  paste  is  run  out  of  a  box,  through 
a  brash,  on  to  the  apiadles. 

B.W.B. 


Sir,— Our  friend  "  The  Harmoniona  Cotton  Spinner  " 
haa  succeeded,  as  I  expected  he  weald  do,  In  fiading  a 
mare's  neat.  He  aays  that  "  I  aoem  very  much  ols- 
po«ed  to ' pick  a fellab  np  before  he's  down.'"  Ho 
seems  to  forget  that  It  was  he  who  kindly  undertook 
to  render  me  that  tbiukleaa  aervice  (see  his  letter,  p. 
183).  .     , 

After  what  has  been  said  by  me  and  others  on  the 
draught  between  lap  and  feed  rollers,  I  thought  that 
it  would  cause  hnn  to  examine  the  matter  more 
closely,  and  thai  aave  both  of  ua  fhim  troubling  you 
again  with  this  ahaple  matter. 

I  am  glad  he  baa  now  given  tbe  wheels  and  rollera 
of  tbe  englnea  (te  which  he  saya  then.ia  no  draught 
between  feed  roBera  and  lap  roltara,  aa  we  shall  now 
be  able  to  see  far  ourselves  wbetMT  ttiare  Is  or  is  not 
a  draught  In  hla  engines),  and  from  them  1  think  I 
•hall  have  no  difficulty  in  proving  l>otb  to  the  satis- 
iBetlon  of  "H.  C.  8.  and  othen  that  there  is  a 
dnaagbt,  and  one,  too,  greater  than  is  required. 

Be  says  (pi  S83), "  Let  me  inform  htm  for  Ms  edlflca- 
tlaa  tkM  we  have  at  tke  present  about  1«D  carding 
CDgtaea  at  work,  and  If  he  ean  find  the  slighest 
dilBLhl  in  any  one  of  them  I  dare  forfeit  tbe  engine 
i»  Snda  It  In.— Diam.,  feed  roUen,  l|tn. :  lap  roller, 
ChL :  a  14  wheel  oa  end  of  feed  niller  drivaa  a  48  on 
iMreUer."  Looking  at  this  question  in  a  auperfloial 
maaner,  most  people  might  Mke  theae  figures  as 
"H.  U    8."  bw  done,  and  say  that  there  waa  no 

48  X  If 
dmaght  here,  tbas,  =  — —  =  1.    Bat  in  cotton 

14  X  6 
spinning,  as  In  all  arU  and  sciences,  It  is  neceasary 
at  timea,  if  we  wish  to  get  at  tbe  truth,  to  "  pene- 
trate "  through  the  surtaoe,  and  see  if  there  be  any 
thing  below  likely  to  help  n»  in  getting  at  something 
near  a  correct  result.  .      .     .  .    .^ 

Now,  I  happen  to  be  very  well  acquainted  with  the 
make  of  engine  from  which  these  itonrea  are  taken, 
and  bad  tbey  been  an  exception  to  the  rule  I  gave,  I 
certainly  should  not  have  gone  in  the  fkce  of  tnem  by 
making  the  statoment  to  which  "  H.  C.  8."  took  ex- 
ception, as  I  bad  latisfied  myself  some  time  ai,'o  that 
there  waa  a  draught  between  the  rollers  la  euglnes 
geared  aa  above. 

I  will  not  hold  him  to  the  challenge  given  above,  for 
if  I  took  him  at  hie  word  be  woold  be  very  aeon  mlnna 
tbe  whole  of  the  14ii  englnea  now  under  bis  charge.  I 
do  not  believe  there  la  an  engine  working  anywhere 
bnt  what  there  is  a  alight  draught  between  tbe  roUara. 

The  lap  roller  haa  a  amooUi  anrfaoe,  and  ia  OIn. 
diam.  The  feed  rollera  are  "flulod,"  and  ara  l{in. 
diaai.  on  tbe  tops  of  the  fiutea.  The  flatea  are  made 
to  work  Into  each  other  like  %pairof  toothed  wheels. 
The  lap  in  paaaing  between  the  rollera  followa  tbe 
form  of  the  flutings,  and  being  prosaed  by  tbe  tope 
into  the  spaces,  will  deliver  aa  much  length  of  lap  to 
the  taller- in  aa  niain  rollera  of  about  2in.  diam. 
would  do.  U  '■  B.  C.  S."  doubta  this,  let  him  take 
out  the  taker-tn,  and  after  tnmin>;  oil  with  three  or 
four  revolntiona  of  the  lap  roller  a  certain  length  of 
lap,  measure  tbe  length  that  haa  been  delivered  by 
the  feed  rollera,  and  report  if  he  find  the  draught 
46x  2 

very  mnch  dlKerent  from =  1-14,  which  ta  mora 

14  X  6 
than  neeeaaary  tor  keeping  the  lap  ttretobed.  Tonr 
correapondeni  •'  B.  H.,  Eoehdale,"  givea  (p.  235)  one 
and  one-tenth,  which  is  ample  for  the  purpose.  I 
think  "H.  C.  S."  has  not  tried  fluted  bask  top  rollen 
on  his  drawing  frames  and  other  frames,  or  be  would 
hare  found  out  this  simple  matter  long  ago. 

If  "  H.  C.  S."  cannot  aee  how  a  lap  can  bag  without 
a  draught,  I  am  not  answerable  for  that  Let  bim 
take  a  cord,  and  atretob  It  as  tight  as  be  likes  between 
any  two  points,  and  he  will  find  it  to  bag  iu  tbe 
middle  to  a  certain  extent,  and  If  so  with  a  twisted 
cord,  hew  much  more  with  aloose  wadding  of  cotton  1 

It  la  not  necessary  to  notice  further  his  remarka 
about  the  drew  box  and  delivery  rollers,  as  I  do  not 
consider  my  argument  answered  by  a  quibbling  over 
worda 

To  bis  inqairy  respecting  y  aro  testen,  Sr.  Samuel 
Taylor,  clock  and  wauh  maker,  Penn-atreet,  Boob- 
dale,  la,  or  waa,  tbe  maker  or  a  very  good  one. 

B.  W.  E. 

Sib,— Reading  your  paragraph  In  laat  week's  edition, 
aliottt  the  "  cbail  that  seems  to  be  going  on  among 
uaoottonlana,  I  must  say  that  I  waa  at  once  atruck 
with  tbe  force  of  your  remarks.  For  my  own  part  I 
ahall  always  strive  to  let  you  have  aa  much  of  tbe 

5 rain  as  possible,  but  It  la  sometimes  very  difficult  to 
eep  a  little  "  eball  "  from  going  in  with  it.  W^ith 
reapeet  to  the  letter  of  "  Mutual  Improvement,"  tbe 
aubstance  of  it  is  j  t:at  wbat  1  am  anxiously  waiting  for 
myself.  Will  E.  Slater,  before  he  takes  np  any  other 
sul^ect,  kindly  give  his  attention  to  the  following 
queries,  and  let  ua  have  them  in  a  plain,  simple  man- 
ner. What  does  he  mean  by  saying  he  did  not  expect 
"  Faetory  Lad  "  to  have  so  many  replies  to  his  qaes- 
tion, and  yet  to  give  him  a  rule  which,  if  correct,  not 
one  of  the  hundreds  of  subscribers  can  underatand, 
even  now  he  has  given  two  explanations?  3.  Does 
he  mean  in  bia  ataument  of  auccessful  apinners  that 
they  "  succeed  in  spite  of  the  evil  of  draw-boxes," 
hwvinglhemloteaneyil?  3.  Why  Is  a  bbbbin  when 
leading  more  uvally  prea^^ed  than  when  tbe  flyer  leada  ? 
4.  Will  he  kindly  allow  me  to  see   hit  Jack  frames 


making  61  hank  roving,  the  apindlea  running;  iMi), 
and  the  bobblna  leading?  5.  Can  be  run  them  130'i 
permin-ondput  )  turn  perln.ln  hla  roving— or  rather 
slubbhig-with  tbe  bobbin  leading  1  LaaUy,  will  ho 
explain  wbat  he  meana  by  "  pntuug  the  cart  before 
the  hone,  U  t  iotend  it  to  go  r'  (No  chaff.)  The  above 
queries,  answered  in  a  clear,  definite  maaner,  will 
please  bis  brother  sabaeriben,  be  satisfactory  to  our 
worthy  editor,  and  will  greatly  oblige. 

The  Haiimonioos  Cottow  SrinKSB. 


MB.  BEAEDSLBY'S  TRUTH  ANI>  TEKPER. 

Sim,— Did  you  realy  eoneievB  it  possible  that  yaur 
iMden  were  mil  ao  ''■fiat">s  to  believe  timt  you 
"believed  In  tree  diseuaalon"  when  you  sdid  so  iu  your 
remarks  on  page  210  ?  It  realy  ia  of  no  urn  trying  to 
eoovlnee  a  -etair"-bonnd  editor,  ao  I  da  not  attempt  it 
fortlier;  but  I  will  J  oat  remiad  yoa  (hat  the  reason 
why  I  did  Bot  send  yoa  my  fifth  letter  last  week  in 
tlm  nanal  coarse  was  that  1  aaw  plaialy  that  fair  play 
inooBtteetion  with  the  Bkoluh  Hbcbamic  waa  out 
of  the  queatlon,  and  I  therelore  did  not  thlak  it  worth 
poetage.  You  know  yoa  have  been  gnOty  of  tbo 
groaaeei  partiaUty,  and  as  such  ia  tbe  csoe  I  beg  to 
tell  yon  pUlnly  your  conduct  ahows  you  neither  eoeos- 
rage  "  free  diacaaalon  "  nor  do  you  abpear  to  have  any 
desire  to  keep  "  your  promites,"  aoa  a«  a  matter  of 
course  "redeem  them."  But  yoa  can  inform  your  • 
Intlmato  friend  Praetor  (B.  A.  and  I  do  not  know  wbat 
bealdea)  tbaUif  tbere  la  "Other  Worlda  than  Ours,"  there 
la  alao  other  printing  preasea  than  that  which  turns 
out  the  ENC1.I8H  nzcBAific.  I  now  take  leave  of 
yourself  and  that  trio  of  aoi^ists  you  prtviledge,  by 
subscribing  myself  a  disgusted  aubscrlber,  but  a  hater 
of  humbug, 

J.  BEABDBLaT.LangleyHllla,  Nottingham. 

[If  Hr.  Beardaley  has  lost  the  truth,  he  might  have 
endeavoured  to  keep  hla  temiier.  Hla  reason  for  bot 
Bending  hit  fflh  lettor  la  not  the  true  one.  He  did  not 
send  it  beoanae  we  did  not  insert  his  fourth  letter, 
which  we  received  about  three  weeks  before ;  and  the 
reason  we  did  not  insert  it  was  that  everybody,  with 
the  exception  of  Hr.  Beardaley,  considered  that  tbe 
insertion  of  aaoh  letten  waa  an  utter  waste  of  spaoe. 
Mr.  Beardaley'*  reason  for  not  sending  his  "fifth" 
letter  la  of  tbe  aame  character  and  quality  aa  his  rea- 
gona  for  tbe  earth  being  a  plane  and  not  a  globe.  We 
never  premiaed  blm  onllmlted  apace  for  the  ventila- 
tion ofhia  cblldish  theories,  and  be  onglit  to  be  obliged 
to  OS  for  the  iodulgenco  we  have  shown  him.  He  may 
abuse  aa  to  hla  heart's  content,  as  It  will  neither  ruffle 
onr  feelings  nor  disturb  onr  dedaimi.— Ed.  E.  M] 

[We  print  Mr.  Beardsley'a  lettor  verbatim  tt  liter- 
oftwi.] 

GKOLOGY. 

SlB,— Aa  Hr.  Proctor  haa  now  eoaeladod  his  ao  ably . 
written  papera  on  "  The  Earth,  Its  Figure  and  Motion"  i 
I  should  be  most  happy,  with  your  oouseni,  to  write  a 
seriea  of  articles  on  "The  World,  lu  Formation  and 
Antiquity,"  In  which  I  would  eodeavoor  to  Impart 
theelementa  of  phyaloal  geology  to  thoae  of  my  fellow- 
aubaoribera  whs  may  be  aa  yet  unacquainted  with  them. 
I  will  not  here  enlarge  on  the  beauty,  or  the  utility, 
or  the  interesting  nature  of  this  acteaee;  let  It  saffioe 
to  say,  that  It  la  the  most  practical,  next  tocbemla'ry, 
and  the  moat  beautiful  and  anbllme,  next  to  aatronomy, 
of  all  the  eUisaes  of  natural  knowledge.  I  think  that 
these  recommendations  alone,  entitle  it  to  have  its 
leading  prinoiplea  more  generally  known  than  they 
are,  and.  Sir,  I  know  of  no  more  oertaln  meana  ol 
arriving  at  that  desideratum  than  throogh  the  pages  of 
the  Jonrual  of  which  your  are,  without  fiattery,  the 
head  In  every  aense  ot^he  term.  It  may  seem  presump- 
tuous on  my  part  to  take  apon  myself  to  toach  this 
branch  of  science,  when  tbe  othf  r  Drenches  are  repre- 
aented  in  year  pagea  by  men  ao  much  superior  to  me, 
both  as  writers,  and  teaohere  ;  but  believe  mo  It  la 
merely  io  the  abeeuceof  someone  else,  that  I  ofl'or  my 
poor  peo  for  the  aervice,  conaelons,  however,  that  It 
will  ebine  but  feebly  In  comparison  with  those  of 
"  our  "  astronomical,  and  other  autnora. 

Abthvb  Undbbhill. 

[We  moat  cheerfully  afford  Hr.  Underhlll  apace  for 
bia  letten,  and  parttoolarly  at  the  present  seamn, 
when  what  we  may  term  oat-door  scientific  pursuits 
Baybeso  advantageonsly  followed.— Ud.  K.H.] 


ANGLES  AJTD  TANQEtfTS. 
Bib,— In  readimr  over  the  pages  of  the  Engluh 
Hechanio  of  the  10th  June,  1870,  I  notloed  oa  page 
88,  "Hugo'a"  aawirtion,  without  proof,  that  "  auglea 
are  not  proportional  to  their  langnuls."  May  1  beg  to 
ask  him  is  an  aogle,  or  corner,  at  tbe  centre  of  a  dr- 
ele,  tbe  measure  of  an  are  of  that  circle  ?  and  is  the 
tangent  an  aro  of  that  circle?  If  the  lesser  leg  of  a 
right-angled  triaagle  be  divided  by  the  other  leg  e( 
that  ttlangie,  the  qootient  in  every  oaee  will  be  the 
tangent  of  an  arc  or  angle  opposite  tbe  lesser  leg,  ae 
In  the  following  cbbo,  by  logarithms— viz.  :— 

7-068689:  unity.:  3SU7^M:  6-62857aif  Ungent. 
And  In  every  easa  where  the  giran  terms  have  tbe 
same  ntio  as  the  foregoing  we  will  have  tbe  same 
reeuK,  as,  7-««668e  :  7-410648464  :  :  1  '»0103!>44  0-0429990. 
=  8-760088',  as  in  tbe  other  ease.  And  in  every  case 
the  sine  of  any  angle  la  to  unity  aa  the  coeine  of  the 
aame  angle  1*  to  the  tangent  of  that  angle. 

Tbbitab. 


THE  "  PHANTOX"  WHEEL. 

StR,— A  writer  who  signs  hla  true  name  cannot  bo 
called  upon  to  reply  to  anonymous  critioa,  ai  such 
writere  may  possibly  bo  presunwd  to  be  either 
ashamed  or  afraid  to  put  their  real  names  to  their 
lettera.  As  Mr.  J.  A.  Mays,  however  (paife  25B),  has 
signed  hie  last  communication  to  tbe  Enolish  Me- 
chanic on  the  subject  of  my  "  velocifere,"  I  will  beg 
tbe  favour  of  a  amaU  apace  for  the  explaoation. 

Hr.  Hay*  ia  perfectly  J  uatified  lu  upholding  the  view* 
of  the  "  Phantom  "  (3o.,  but  I  shonld  very  much  wish  to 
know  the  reason  why  that  gentleman  has  aelec ted  my 
veloolfere  for  animadversion  out  of  huadrods  that 
appear  ao  frequently  Io  yours  and  other  journals,  in  all 
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of  whicb  biffb  speiK]  m  impraciicablB.  for  at  1U  lallei  liQ 
tionr  only  UiP  U(r*ol  the  driver  would  liive  to  nuike 
^  clDublc  fttTokm  per  mlnatp. 

Mr.  Mnyp  actin  la  hare  ftjealonsr  Sn  re^nrd  toi«pefd, 
but  he  Diue^t  blmavlf  know  ibat  on  Bmoolh  r«nd«,  apd 
«U  roadfl  art  «moc>ib  wUh  dcpp  robber  tltctt..  ^pet^ 
^Q  only  bo  limited  bj'  tlie  rt^Blfttftuce  of  the  lilmop- 
phpre.  r^ty  gn^i.  at  tiigh  velocHles^  nr  bT  ibe  ^moiiTit 
of  rtiDjfer  in  meellPK- with  obdlntlen.  Rubber  tlfts  are 
easily  affixed  to  ^lieels  of  any  defcriprloo,  und  the 
vaLrut]l»c<]  india-rubber  lini^if  may  bf^obtnltiFd  of  the 
propter  clIms&Blotu  aad  tb3cKne«»H  ready  io  be  puiov^ 
bl  fltiy  of  tbc  rubber  miiDufaciorJcB  iniflWpnr  catintry. 

Kubbtr  lirisH  were  proved  ai  the  Great  Kxhiblttos 
of  IH^U  wbea  a  heavy  curt  wb<«l  w>  tired  wan  allowed 
CO  run  OTcr  th?  loen  nt  thi^  byataiid(;rB  without  cauiio  g 
the  (lij^htenrnenBalioD  ol  palD.  1  hare  do  pcvunimry 
mitrtitt  whattvcr  Id  tlie  m*iter,  as  my  veloolfere  U 
not  Kecurqtd  by  patent  rl^htA,  to  which  t  have  a  mont 
fleeided  objection-  J  he  ptteot  Lawn  sb  They  now  BLand 
form  m  lottery  from  which  99  out  ofa  10(1  applicants 
derive  a  Iohh  instead  of  n  [irhOp  Df;Ub«r  hare  I  ftuy 
fttiih  in  any  ponilhle  iuiprovL-tnebta  being-  curled  out, 
for  tUc  public  lA  the  only  Jud^e  of  the  value  of  an  In- 
TvntioD,  nbd  no^mmlttee.  at  lory  of  Acleutifii?  men 
e&n  ForestaiK  of  anticipate  that  juil^ment- 

I  need  ecnr«ty  nllud?  lo  the  disagreeable  cfia- 
sjomttantA  of  even  at^ueceufol  patent— pirnry  plaifla- 
Tif-ra.  rid«n,  men  of  etra^t^',  and  of  cxpconive  law  »ulu. 
the  troKta  of  which  muat  be  drawn  from  the  pocketa  of 
iht  great  mass  of  the  public,  tho  cODVuilner 


STKAftI  LIFKBOAT 

^K,— Allow  tne  upace  In  your  raluable  columns  for 
«rep1y  to  the  objccUomt  to  the  adoption  of  my  Itn- 
provcu  milf-rlt^htiufT  steam  Mftrbo^t  enumerated  in  tbu 
letter  of  >lr.  Uii'hiird  Lewip,  which  appeared  in  your 
uumber  of  the  S7th  ult.  I  havci  fuHy  rnn  Ride  red  aud 
provided  for  the  necoMary  pequlremeuiHn  for  which 
purpobo  I  will  take  (he  objections  in  31  r.  Lcwla^a  letter 

'M»t.  That  owlnfr  lo  the  Iarg«  quantity  of  wMer 
which  mu6t  break  over  lifeboats  iu  heavy  aurfji, 
amoumlHK  often  to  three  or  four  tods  weijfht.  tt 
would  he  dlfificult  to  keep  the  tires  from  beinc  put  out^ 
and  at  the  same  time  provide  AUlIlcieuL  venUlation^" 

To  prevent  theeKtlnctloa  of  the  ftreo.  I  provide  the 
funnels  and  nlr-nhafta  with  a  cowj  of  pfKuTiar  con-  I 
BtrurUoa,  which,  VkhlUt  permittluj^  of  free  draught  for  | 
tbe  fircf^and  perfect  ventHationH  preveais  any  InUuK 
of  water  by  the  brenlea^eof  a  heavy  surf  over  tnebont- 
Nor  can  these  cowIq  bo  carried  away  by  the  wind,  or 
when  atruck  by  the  sea,  or  eapiiiiini;  of  the  boat-  The 
fecond  objection  made  is^  that  **  the  motion  of  boaia 
under  such  ctrcumHtfLQCOa  la  «n  threat  and  violent  that 
they  i»(rmet.jmej  ^tand  almost  perpuudicularn  trUh 
eUbcr  the  bowoffltern  uppermoat ;  that  the  propellen 
would  work  at  f  reat  dlaadvantntre,  aad  ihe  macnioery 
would  pel  haps  bo  linb^e  to  diflarran^emenL" 

1  obviate  thin  objection  by  providing  a  R^rcw  pro- 
peJiler  both  At  the  »tem  And  «tern  of  the  vc»k1,  Tn«ae 
propel  lera  b«in^  mounted  on  the  same  shaft,  will 
always  work  In  unltou ;  and  aa  one  at  leajit  will 
always  be  subtDerp^ed,  thcrg  Jh  no  fear  of  the  eni^lnea 
'*  racing.'^  [  dispose  and  secure  the  boib'rp  and 
muhinery  at  the  bottom  of  the  venHel  In  such  man- 
ner that  the  engines,  £c.»  oould  not  by  any  pav^ihtlity 
become  d  Up  laced  or  dl^irrD^j^ed  by  tn^  motion  oi  the 
bnat. 

Jrd.  '^That  tZie  #pace  occnpied  by  the  enjclne.  Ac, 
would  make  it  tm  pons  I  hie  to  nse  ours  if  the  former 
should  beoome  disubled  whilst  afloat/'  JLc. 

^Qt  Duly  do  J  IcAve  room  to  man  the  usual  number 
ii(  ohrs  wlthciut  Increa^'inft  any  uf  the  dlmenHlooa  of 
the  voi^sol,  but  by  merely  addiug'  one  foot  to  tbe  urdl- 
nary  leng-th  J  am  enabled  to  man  13  ours.  Instead  of 
15,  k^  uaualr  Moreover,  ahou Id  iheeo^^lues  be  disabled 
Ifoni  any  ^«u*e.  tbe  prunellerj  can  im  I ui mediately 
iu«hipped  and  the  vodjiel  propelled  by  sallfl  or  oars 

olODC. 

Kh.  '■*  That  ....  such  boats  -  .  .  ^  would 
require  to  have  aguaUfled  engineer  fenj^ine  driver)  to 
ketp  the  machinery  in  order  and  work  it  when  afloat,'' 
Ac 

\ttiM  i  do  not coiuider an  objMilou  to  my  luvejitlon, 
M  I  am  convinced  that  the  lucreascd  expense  atten- 
dant on  Increased  efltcleacy  In  tbe  means  of  savic^  tlfe 
and  property  will  beamply  defrnyed  by  tlir  benevolent 
put>hc,  who  have  already  dune  to  much  to  further  Lbat 
otijctt. 

Mi.  Thnt  "some  time  would  be  lost  In  lit;hting[ 
the  flr«s  and  <;ettlnfr  up  bteanj," 

By  the  uie^of  oil  as  fuel,  steam  may  be  g^ot  up  In 
from  10  to  15  minutes*  oven  white  the  boat  it  beln^ 
earned  down  to  the  beuch  and  prepared  forlaunohinfr  -. 
*o  that  no  timo  would  be  lost.  Jude+d,  my  boat  could 
set  oiT.  if  uecessary,  with  three  or  four  only  of  her 
crew,  wher^ajj  ordinary  lifeboats  are  frequently 
detfiined,  for  want  of  band^,  when  every  motneuL  ia  ui 
vilal  importance. 

Ath.  That  ''it  would  he  diilcult  to  apply  the  self- 
nji^iiLJti;^  property  Co  such  boats  ;  and  if  they  were  to 
rvmalnuiore  than  momentarily  keel  up,  the  firea  would 
be  put  out,  or  ihey  mi|;ht  M^t  tbe  boat  on  lire'' 

f  provide  air  chnmbern  of  my  improved  conbtruetJon 
libove  tbe  deck,  which  eumure  the  rt^vhtioi^  of  tbe  boat ; 
%ttd  iks  the  machinery  is  disponc^d  entirely  at  the  bottom 
of  theve«.J4eU  it  muiit  tticreaj^e  the  pelr-rk|»htin^^  pro*- 
p*;rt>"  of  the  boat.  The  funn^la  and  alr-^hUtfl  are  pro- 
Tided  witki  self -cloftin^  caps,  whieh  prevent  any  ioflux 
oi  water  whon  the  boat  aapsl^es,  whiUt  the  boat  may 
bo  built  of>  or  lineil  iTicb«  metnl,  to  uvoLd  all  chance  of 
itt^  belu^  set  on  tirpr 

TLh.  Tbat  "the  cnaftnof  failure  Of  the  present  life- 
Doats  are  so  rare*  that  the  committee  of  The  Institution 
hjive  not  fek  called  upon  to  expend  lan^o  aums  of 
money  on  experimentM  which  might  nut  afterwards  be 
atieuded  with  beneficial  results-" 

1  need  hardly  refer  to  the  award  of  XlbO  made  to 
ue  to  f^how  that  the  Committee  of  ihe  Hoyal  Na- 
itonal  Lifeboat  Inscituilon  are  folly  satl<;aea  of  the 
benefits  hlfcly  to  result  from  the  Introduction  f^f  my 
ituproved  siearn  lifctwai,  whilst  a  reference  to  tlie 
Sftififfivff  iwJ  Alf,riiiihir  fu'-.'rtte  will  frhow  that  Thp  pre- 
lent  vcrvks  is  mA  by  any  means  elhcient  In  all  oases- 
!llh.  That   'wherever  ^r»m  tm^s   are    available,  I 


think  it  provable  that  stedLiu  power  van  be  advan- 
tageously applied  through  their  tustrunieutality-^* 

To  reply  co  thie  aasertiou,  I  WUJ  only  refer  to  Ibe 
number  fr^r  Janu&ry  I*  IBOO,  of  tbt  Jottntui  M  tftf  Sa- 
iiQfust  l.iffbcal  Inxliii'titsn^  io  whlH]  appeared  au  article 
from  the  pen  of  the  Kev.  J.  Gllmore*  Bf.A.^of  Kams- 
gate,  entitled  ''  ^aved  at  Last:  A  Tale  of  the  Kams- 
gate  Lifeboat."  By  thla  It  will  be  seen  that  hadaieam 
power  been  applied  In  the  lifeboat  itself  Jo  stead  of 
depending  on  thf^  steam  toj;  for  assistance,  much  dan- 
ger mli>hthave  been  obviatod  in  that  eaite-  HesldeA, 
Ihe  deMrabllity  of  iipplyincnti^am  power  to  lifeboats  U 
fully  Net  forth  at  p^ft^  1  of  the  sfLOie  number  of  the 
.hurntil  it/ifft-  Lif-^oH  lattHvtion  above  mentioned. 

C,  W.  PET£R0En,  Master  Mariner, 


STEAM   CARBTAGE- 

Sia,^!  enclo«e  a  photograph  of  a  steam-emTrlacco 
that  hAs  run  loiio  miles  at  the  costnf  Id,  per  mile, 
carrylnjf  iour  persons,  loaL  ot],  and  toll  ffLtea,  making 
one  furthiajj  per  mile  for  each  pertoo.  It  baa  run  SiZ 
miles  la  7  houra— that  ii^  from  lilrmlnfl:ham  to  GLmi- 


ceator^  aiioeudin^''  and  d^^^rt^udio^  inume  of  the  s  tee  pes  i  i 
hilU  In  the  Midlands  ;  weight  lAcwL  The  cniriQeA  are 
driven  by  i;earini;£  to  1  ;  carries  water  10  miles,  coal 
for^jU  mllen  can  do  Its  so  m ilea  per  day  with  ease.  [tha« 
a  patent^'  k'Meld"  boilcrj  4-hi>r(ie  power;  (general  work  lof;- 
prcs^ure  50lbJ»  on  Levels;  ^  to  10  i  up t^barp hills ;  never 
worked  paat  lOOlb^  steam^ 

G.  Prew^ 


ON  THE  PfANO^ 

Sir,— I  am  lorry  that  severe  pressure  of  huclnesi  ha»* 
prevented  me  hitherto  in  forwardiij^^  my  promised 
cosamunications  on  tbe  piano.  I'mv-  accept  the  mlie- 
ruble  ejccune  flf  "  better  Ute  th so  neviT,"  the  more 
especially  as  my  esteemed  friend  the  "llarmDnlous 
blacksmith  **  bna  deputed  mo  to  reply  to  Heveral  i^uea- 
tions  addreSECd  to  him  In  the  Kni^lt^h  MeriiAitir  as 
beinj^  more  ac<iualntedi  as  he  is  pleated  to  term  it^ 
with  practical  details  ihau  himself,  au  assortiou  be 
cannot  prevent  me  qneattonln^. 

My  present  suhjeet  la  on  the  Improvement  of  the 
basses  and  trebles  of  pia  no  fortes.  A  Gcrmsa  harpsi- 
chord maker  put  addUlOua]  bssa  strings  to  his  InHtru- 
meuts,  which  \^ere  soutidod  by  pedal  keys  ;  and  one  of 
Handel's  iavouritc  "  coucort  "  harpai chords  had  this 
alle^^ed  improvement.  At  a  later  date  a  Scotch  piano- 
forte maker  used  very  thick  hraas  and  copper  ^trln^a 
in  a  similar  way  in  hiJ!  (fraud  pianoforteSr  More  re- 
cently attempta  to  reinforce  the  bnss  have  been  made 
by  enlBTt'iu^  the  «ound  boardd,  ikt  carried  out  by  i*nd- 
wiu  iu  Ib^lK  and  otti^ro,  jncludinj?  my  friend  the*'  Unr- 
moulouH  lilackimlth."  (xee  hl<!i  raher  cosUy  design  for 
an  aprj^ht  |jfrandci>ttaKe  planu  Iri  No.  2:i.'i> ;  and  yet 
mom  recently  by  Mr  Stewnrd,  wlm  extends  tiiO  suund- 
\xi^  board  to  the  left  nf  the  ba^fs  ijtrli]i;tt  at  the  co»t  of 
reuderinj;  the  instrument  yet  more  unwieldy-  In  ad- 
dition* aeparate  pedal  pianos  have  been  made  by 
Woolfe,  see  his  patent  ol  IHSS,  No-  lOtJI  ;  and  we  aro 
soon  to  have  a  public  performance  of  liach's  pedal 
fuj^K*'  hy  a  celebritted  French  pianist  on  one  of  theae 
Inntromenta,  which,  tH>  Loni;  as  Us  use  is  c^.mflned  to 
auoh  munic,  may  be  pieaaini;,  but  hardly  so  efTective  aa 
organ  perfonnsnce.  If  u^d  to  ■::ive  bre«dLh  to  the 
bass  of  Ici^itimate  pianoforte  miieUn  it  is  not  only  not 
needed^  but  la  lean  suitable  for  accompaniment  than 
the  bajiis  of  a  food  piano  of  the  ordinary  construction, 
usually  quite  powerful  ennufrh  without  even  addi- 
tional surface  of  oound-board.  ^Vitnessauy  of  BroEvd- 
wood^K  maf^nlhcent  concert  i^rands.  8o  J  think  1  am 
jufltilied  In  askinfT  the  desi^ueraof  the  so-called  im- 
provements,  cm'i  bono  ? 

Many  years  ago  1  put  a  set  of  pedal  keys  to  ray 
piauo>  and  I  can  testify  t^  their  preat  utility  tor  the 
mechanlcfti  practice  of  orp^an  mu!!lc.  \  found  them 
I  also  capable  of  greatly  aa-Htutliifj  the  Jntllcloui  per- 
former of  orffun  music  not  written  with  a  separate 
pedal  part;  bnl  whatever  convenience  they  alt  jrded 
■  for  this  purpo-xe,  \  never  n^quired  mem  to  make  more 
\  nolM^Lhan  could  be  done  by  the  (iuRer  I  never  found 
any  difflrulty  In  makiojr  quite  noise  enotii^'h  with  the 
basa  of  a  i|ood  pianoforte.  Indeed  1  havr  boeti  too 
otteu  dli^^o^ted  hy  the  want  of  taate  exhibited  by  that 
class  of  performers  who  ao  very  lo^icsUy  infer  that 
because  all  masic  Is  sound*  tlie  Inuder  the  sound,  the 
better  the  music.  U  auch  "hammer  and  tonpa" 
pla^er^,  and  their  nauui  is  fjepion.  were  entrusted 
with  pedals,  not  lo  mention  a  iVootfe's  separate  po- 
dalier,  no  quiet-minded  person  With  a  mosical  ear 
could  endure  living;  within  three  doom  of  their  resh 
dencee,  fiuppoaiuK  (ho  party  watts  to  be  Of  the  uaua-l 
thickness,  or  rather  thinnenH. 

Aa  it  li  far  easier  to  make  a  piano  whose  bass  over- 
powers ita  treble,  than  ooe  who^e  tretde  Is  too  power- 


fal  lor  tu  baa  a,  aa  :jam  Welter  would  aay,  "  t  a^oaJd 
yrirrr^  moch  like  to  hear  one  ";  but  I  have  very  Iktl« 
hope,  or  rather  I  quite  deapair  of  dolnj^  so-  1  have  yet 
to  learn  the  advantaj^e,  except  in  a  commercial  seuiten 
of  makinf;  an  Indvpendeut  pedaller -in  other  words, 
of  uakinjT  /w-j  baases  to  jjnf  treble  In  one  piano,  for 
this  is  ex4Ctty  what  it  amoantA  to-  That  ihe  inde- 
pendent pedalier  oan  be  made  with  a  very  wide  scale. 
extremely  heavy  hammers,  for[what  Mr-  Herman  ^Ub 
terms  *' foot  tnuch "  is  powerfuK  unuauallj  thick 
strings  and  an  Immense  sonndin^^- board,  and  that  it 
may,  and  probably  does  prodnce  maeniliCient  sounds 
in  consequence  of  It*  extraordinarily  jcrcat  propor- 
tions, is  quite  true.  Its  emplovment  a^  a  solo  lnatm« 
ment,  or  tor  ihe  aceompaniment  of  a  lar^e  onmber  of 
voices  would  probably  be  very  effective,  tbong:b  \ 
suspect  It  never  can  rival  the  organ,  or  even  a  lar^ 
harmonium*  for  such  a  purpose.  Vi'hen  empldyed  aii 
an  addition  to  (genuine  pianoforte  music,  it  must. 
Jnat  In  proportion  to  ita  overpowering  luodntss,  de- 
stroy lis  true  musical  effect  by  drown inic  the  melody. 
Another  proposedmethodoT  increasinfc  the  loudness 
of  plauoa,  is  by  causing  one  aet  of  strlaf^s  to  put  tw  n 
or  morp  son udinii^- boards  ioto  vibration.  E  believe 
this  was  employed  In  some  of  the 
earlier  harpsichords,  and  is  auccosi- 
fnlly  carried  out  iu  tbe  violin.  Its 
appUcatlan  to  the  piano  waa  patented 
by  Broad  wood  in  17&^.  J  have  but 
htUe  hope  of  its  success  when  applied 
to  Che  irtf^t  of  a  piano,  however  much 
Lt  might  improve  the  tenor  and  ha*:*. 
In  the  violin  the  vibrations  of  the 
strings  are  maintained  by  the  bow, 
whJou  Is  not  only  a  powerful  instru- 
ment for  impulaloo  compared  with 
any  amount  of  realalance  to  motlou 
which  a  flddle-strlnff  Is  tapable  of^ 
bnt  tbe  fsct  that  the  vibrations  can  be 
'nnin-tai^td  for  any  \m^t\  of  ttwLt  at  the 
pleasure  of  the  pert:>rmer,  completely 
alters  the  conditions.  Were  the 
treble  strlnga  of  a  pUno  urRod  by 
a  powerful  bow,  it  is  very  probable 
their  vibrations,  being  maintained, 
might  be  Otrnmnnicated  to  many 
sound -boards  placed  above  and  below 
the  one  to  which  the  bridge  upon 
which  the  strings  rest  Is  attached, 
Tte  maintenance  of  their  vibrations 
would  afford  time  for  tboDt  to  be 
eommuoicated  to  the  several  sound- 
boards Just  a^  they  are  to  the  back  of 
a  violin  through  its  belly  and  Ita  souod-post :  but  tbe 
vibrationaof  pianoforte  treble  strings  endure  so  short  u 
time  [when  stmek  by  hammers  only)  that  they  eeoae 
h'^/rjrf  they  can  he  communicated  to  many  soundboarda, 
therefore  we  can  hardly  e.?(prrt  to  obtain  nddltlonal 
tone  from  tho#e  additional  sound-boards.  I  firmly 
believe  one  good  properly *made  sound -board  i* 
better  than  many,  although  more  than  one  may  pro- 
bably be  of  Ufo  in  the  middle  and  ba«t  of  a  gr^nd 
whose  sound-boflj-d  {from  Ha  narrowness  &i  the  tail 
ecd)  Is  often  too  »mall  tor  [u  bua  {*trii]g»,  whos^  tI- 
brat  lens  endure  so  long,  that  there  is  ample  time  for 
tiiem  to  be  communicated  to  at  least  two  other  sound' 
boards  plaeed  one  above,  and  the  Either  below  the  nor- 
mal one.  But  I  greatly  doubt  If  there  la  any  practical 
advantage  to  he  obtained  by  using  more  than  one, 
which  may  not  bo  hetter  realised  byenlarstng  the 
slng;ie  noond-board  commonly  employed-  Room  fbr 
doing  this  is  easily  obtained  by  wideuiHt;  ibe  usually 
too  narrow  tall  o(  the  case  at  its  rif  hi  band  or  treble 
side,to  the  great  Improvement  of  its  tone  as  well  aa 
appearance-  In  upright  instruments,  the  sound-board 
may  be  made  of  any  desired  width  without  widenini^ 
thecaae  ;  indeed  it  msy  bo  made  to  extend  over  tha 
whole  Furface  ol  the  back.  Erard'a  do  ihis,  but  after 
all  it  is  Improving  the  treble  and  uot  the  bass,  which  iB 
the  thioff  requlHHL 

If  Injtte«d  ol  trying  to  do  what  every  pianoforte 

maker  who  nnderstandBblHbnjiinesiican  do  easily,  my 
(rlend  the  "'  KarmonlouH  Btsij'kpmith  "  and  some  o( 
my  fellow-readers  who  uie  more  practical  in  their 
crotchets  than  he  is ^  would  exert  ibeir  Ingenuity  to 
IncreaKe  the  power  and  pHfiiy  of  the  treble,  t  ahould 
have  no  need  to  ask  cvi  hm>G^  It  haa  been  attempted, 
but  I  hiv4«  seen  none  yet  decidedly  successful.  On« 
met  hod  i  a  to  en  I  a  rge  the  sound  -  board  i<ytJ"(  J  the  brid^;? ; 
but  this  in  tb«  two  specimens  I  saw,  though  most 
elaborate  in  every  res  pec  t>  reanltcd  in  failure-  F.x- 
t ending  the  sound-board  ^t■ithttt  the  bridge  soems  more 
promising.  En>m  the  lime  t^f  Dodd,  Goodwin.  Koa- 
worthy,  and  A,  Woruum,lo  the  late  design  of  Stcwanl 
we  have  had  repeated  Bttempto  to  carry  out  the  idea  ; 
but  I  have  yet  lo  see  it  carried  out  sncce^sfully  so  far 
as  increaalng  the  power  of  the  treble  Is  concerned. 

Another  and  more  promising  mode  of  incteajlnj^ 
power  In  the  treble  is  doing  there  what  the  independent 
pedalier  does  for  the  baiifl,  viz-,  using  two  pianos  in- 
stead of  one,  in  tho  same  ciuier  the  whole  of  the  strlnga 
of  the  said  (lltenilly)  two  pianos  being  actuated  by 
one  aotlsn  or  meohaniflm,  fn  No-  20ft  *' J.J, "proposoa 
this  plan*  and  in  No.  27H  the  "Harmonious  iJiaek- 
smith  "  haaofT^rt-'d  some  suffges lions  of  a  more  prao- 
tical  cbarncler  than  many  of  bis  crotchets  for  carrying 
ttout,  "J.  J- 's  "  design  la  not  Intended  to  increase 
the  loudne»a  of  the  eoundjt  uttered  by  any  given  string 
iu  the  treble  ;  but  it  really  la  wbut  J  have  before 
staled  it  to  be,  vix.,  two  treble  pianos  in  one  c^se. 
It  lA  true*  there  Is  but  one  sonudlng-board  common  to 
both,  hut  each  string  or  aet  of  strTags  has  its  leparate 
pair  of  bridges,  although  one  bridge  of  each  pair  la 
on  the  same  Hounding-boardi  and  each  of  the  other 
pair  is  on  tbe  aame  intermediate  metal  bar.  Kach 
string  also  has  ita  own  hammer,  iboogb  they  are  both 
onunehhank,  and  move  on  onocentre.  1  feel,  there- 
fore, quite  justified  in  terming  ^' J.  J-V  design  two 
treble  pianos  placed  above  each  other  In  one  cise. 
We  all  know  two  piaiioes*(onnded  together*  are  louder 
than  ouo. 

The  chief  objections  to  this  plan  are  the  dlfUcal ties 
of  construction  (perhaps  the  "Harmonious  BlaeJc- 
smJ  th's^' desigrt  forcarrylngitout  might  be  cheap<?ned 
and  slmplihed)  :  also  the  unavoidab^  increased  heij;fhc 
of  thi>  ln>tLrumeuc,    To  me  pernonaNy  this  Ifideris  QO 
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obje«uou  u  tiL  1  mocb  preter  a  ilx  leel  cabinet  ti>  i 
fonr  f«et  cottage;  but  eommereialljr  It  dontpay  ti 
make  pianai  mora  tban  *tu  4tD.  at  ttae  "t- 
moat.  People  dm't  htotc  kIuU  i»  foml  fir  them,  and 
woD't  bur  t<^I  inatrnmeDts  with  plenty  lenztb  oi 
(trioff  tor  prodoelDtr  baaaei  of  flue  quality.  H  "  J 
J.'s  ''planiweio  carried  out  aa  far  down  aa  the  eompane 
•a  piteb  C,  It  would  add  aometbiDg  like  two  feut  to 
ttae  beiabt,  thua  maklne  a  fonr  feet  cottage  aa  tall  aa 
a  four  feet  cabinet.  I  fear  enly  the  few  who  pnr/crr 
mutie  lofurnilurt  would  become  pnrchasera. 

I  fancy  that  the  difflonlcy  of  tuntne  aooli  an  in- 
■tmment  would  be  eonaiderable,  and  I  know  from 
cxperienee  that  tb*  majority  of  pianoforte  tunera 
an  neltber  careful  nor  inUUigent  enough  to  tune 
eilber  tUa  or  any  otber  Inatroment  requiring  unuaoal 
ears-  or  intelligence.  The  pltchea  of  the  upper  and 
lower  atringa  muat  be  alcerad,  but  very  litUe  at  euf 
time,  or  a  large  proportion  of  the  whole  tenalto  force 
of  the  atringa  would  be  reaolved  on  the  intermediate 
metal  bar  which  oarriea  the  two  bridgea.  To  avoid 
tbia  evil  will  require  an  amount  of  ean  and  caution 
tbat  tunara  who  are  accnatomed  to  "poll  up  "  atringa 
a  whole  tone  or  more  at  once  caa  hardly  be  expected 
to  ezerdaa— but  perbapa,  like  the  Tory  party,  tbey 
might  be  "  educated."  Some  dlfflonlty  might  be  ex- 
parieneed  in  adjnating  ttae  upper  bammera  to  atrike 
their  atringa  at  the  aama  iaatant,  and  with  the  aame 
forces  that  the  lower  hammera  atrUce  their 
atringa,  but  it  ean  be  done  if  the  workman'a  bead  la 
aerewed  on  the  right  way.  Ko  one  who  worka  only 
by  ■*  the  rale  of  tbomb  "  ihonld  be  entniated  to  do  It. 
I  know  I  eonld  do  it  rayaelf ;  indeed,  after  more  than 
thirty  yeara  practical  and  extenaive  experience- noi 
to  mention  the  muy,  mmy  long  montba  I  have  bees 
engaged  during  my  apare  houra  In  carrying  out  no 
end  M  what  I  may  term  the  "  curloaitlea  "  of  piano- 
forte making,  for  my  friend  the  "  Harmonioua 
Blaokamlth."  there  la  literally  nothing  I  abould  be 
afraid  to  undertake.  If  ori^nalityot  ldea(anfound 
in  the  Patent  Ofllce  reeorda),  ocotalonally  even  to  me 
appearing  to  verge  Into  abaurdlty— utter  diaregard  for 
the  ordinary  uaagea  and  practleea  of  the  trade,  which 
haa  cauaed  many  a  wrangle  between  ua,  and  hia 
peraiatent  determination,  to  teat  to  the  very  laat,  the 
proa  and  cona  of  Ua  Ideaa  at  any  coat,  cannot  fail  to 
ffire  a  man  experience  in  .*iia  trads,  I  ought  to  oon- 
laaa  to  myaelf  under  deep  obllgationa  to  him.  I  hare 
not  only  learned  more  theoretically  from  him,  a 
mere  amateur,  than  any  man  in  the  trade  could  have 
taoght  me,  except  I  had  acceaa  to  the  knowledge 
loeud  op  in  the  archive*  of  auch  flrma  aa  Broulwood, 
Collard,  and  ICrard,  which  only  ooiea  out  by  anblets 
in  their  prodncUona ;  even  then  It  la  onl/  tialble  to 
tlioaa  with  braina  to  appreciate— but  1  havu  learned  in 
the  pleaaanteat  poaatble  way— via.,  by  being  well  paid 
for  my  time.  We  moat  all  pay  for  our  fada,  nnd  he 
ia  DO  exception  to  the  rule  that  "  Children  muat  be 
paid  for." 

In  my  next,  with  your  permiaaion,  I  will  reply  to  a 
few  qneatioua  by  "  Harmonious  Blaokamlth'a'*  dealre, 
though  addreiaed  to  him. 

W.  T.,  Pianoforte  Tuner  and  Kepalrar. 


ROBERTS'  GALVANIC  BATTEBY. 

Sib,— It  ipive  me  pleaaure  to  read  in  your  EnoLiaH 
Heciia.iic  for  27t}i  April,  page  141,  the  teatlmony 
borne  by  Mr.  11.  Chapman  to  the  great  advantai^a  of 
the  galvanic  battery  which  I  Invented  In  1852.  Permit 
me  to  aay  that  the  coat  ol  the  battery  (which  he  pro- 
perly aiatea  la  great  when  platinum  la  used  aa  a 
negativu  plate)  ia  reduced  Zourtold  by  subatltn- 
tlng  graphite  for  platinum,  and  the  battery  Is  not 
much  dlmlnUhed  In  power  by  each  change.  I  have 
uaed  my  battery  for  electric  light,  acd  for  fusing 
iridium  many  ancceaaive  houra  with  undiml- 
nlabed  force.  I  uaed  long  drain  pipea  (atopped  at 
bottom)  to  contain  the  exciting  liquid.  Tbeae  pIpea 
were  about  36In.  long.  The  plateabeingOIn., were  hung 
at  the  top :  thua,  1,  1,  graphite,  or  platinum ;  2,  the 
zinc  plates.  The  veaael  waa  then  tiled  with  dilute 
nttrio  add,  ap.  gr.  1840*.  The  action  la  aa  tollowa  .— 
Part  of  the  oxygen  of  the  acid  eembinea  with  the  tin, 
forming  metaatannle  add,  which,  being  eomparailvety 
inaoloble,  falla  away  ft'om  the  aorf ace  of  the  tin  plate 
to  the  bottom  of  the  deep  veaael.  The  surface  of  the 
plate  ia  thua  kept  clean,  and  the  exciting  liquid  ia  not 
enenmbered  with  any  oppoalng  metallic  eolntion  (an 
evil  in  all  other  batteriea).  Further,  the  metaatannle 
acid  (alia  down  aa  a  hydrate  ,thua  carrying  with  it  an 
equivalent  of  water,  which  tenda  to  maintain  the 
aopematent  liquid  nearly  at  Ita  full  atrength.  Again, 
the  prodnet  of  the  battery,  after  obtaining  the  elec- 
tric force,  .  ia  a  marketable 
■  commodity,  metaatannle  arid 
being  used  in  calico  worka.  We 
sent  more  than  a  ton  weight 
of  this  product  of  the  battery 
to  Mancheater,  and  aold  It  at 
a  price  which  paid  nearly  for 
the  oeat  of  working  the  battery 
But  theoompetition  by  Yonng'a 
proceaa  of  making  metaatannle 
add  direct  from  the  orea  of  tin 
kept  the  price  down,  otberwiae 
we  abould  have  had  our  eleetrlo 
I  .would  venture  to  obaerve 
—  end  to  which  experimentera 
m  electridty  abould  direct  their  attention  - 
viz.,  to  make  the  product  of  the  battery  pay  for  the 
pUtea  and  exciting  Huld.  Aa  the  nitric  add  gave  up 
part  of  Ita  oxygen  only  to  the  tin,  nitroua  acia  fumes 
were  given  off  abimdantly  ;  but  tbeae  fumes  were  col- 
lected Into  a  peenllar  kind  of  reaervoir,  iu  which  they 
were  eondenaed,  and  part  of  the  acid  thus  recovered. 
ClrcumaUDcei  direeted  my  attention  to  other  matters, 
and  I  have  not  followed  out  tbia  matter  aa  I  ought  to 
have  done, 

I  cannot  refrain  from  bearing  teatlmony  to  the 
exceeding  naefulneaa  at  your  publication  and  .the 
excellent  aplrit  In  which  It  la  conducted. 

Mabtvh  Robkrtb,  Pendarrow  Ilouae,  near 
Crickbowell. 


MECHANICAL  FINQERS. 

Sir,— 1  have  Juat  Invented  a  very  uaetal  mechanical 
rontrfvanoe,  a  pboto of  which  I  enclose.  Tbneweeka 
ago,  I  had  a  macbiniat  apply  for  an  arm  amputated 
a|few  inches  from  the  ahoulder,  and  ahe  wanted 
amongst  a  number  of  appllancea,  an  inatroment  that 
would  bold  the  work  like  the  natural  Angers,  to  enable 
her  to  hem,  atiteb,  and  tack  her  work  for  the  machine, 
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power  for  nothing, 
that     thia    la    the 


After 'many  trials  I  auoceeded,  and  so  aucceaaful  la 
the  appliance,  and  simple,  that  In  a  abort  time  ahe 
was  enabled  to  stitch  and  hold  the  fineat  or  osarseat 
iabrlo,  with  almost  aa  much  ease  aa  with  the  natural 
Bngera. 

The  instrument  ia  flxed  In  tbe  wiiat,  and  is  removed, 
as  you  see,  iiutantly  on  touching  the  spring.  There 
are  three  roda  eorreapondtug  to  the  thumb  and  the 
first  aad  aeeond  finger ;  the  two  under  roda  are  flxed ; 
the  top  one,  over  which  the  work  ia  drawn,  ia  movable 
tn  any  direction,  and  bound  to  tbe  other  two  by  a 
ruleanised  rubber  band ;  this  band  according  to  Ita 
tcnalou  keepa  tbe  work.  On  to  each  rod  ia  a  piece  of 
brasa  tube,  which  revolves  when  the  work  la  drawn. 
Over  the  two  under  tubes  Is  slid  a  piece  of  vulcanlaed 
rubber  pipe.  The  work  is  placed  in  the  instrument  pre- 
dsely  aa  it  la  in  over  the  index  finger,  the  vulcanlaed 
rubber  holda  the  work  Juat  like  the  soft  cuahlona  of  the 
Bngera  ;  as  the  peraon  atitches  ahe  can  draw  the  work, 
the  rollers  revolve,  and  thua  they  ean  hem,  and  atiteh 
at  any  length.  Ladles  wh«  have  lost  an  arm  at  tbe 
shoulder,  aboreor  below  elbow,  may  now  by  tbe  uae 
of  this  instrument  follow  '.helr  favourite  employment, 
which  through  their  loss  ihey  may  have  long  been 
deprived  of 

J.  QiLLmonAM. 


SELF-ACTING   BLOWPIPE. 

Sir.— I  beg  to  send  the  following  deseription  of  a 
self-acting  blowpipe :— By  means  of  the  bellowa  air  la 
driven  into  the  lower  portion  of  tbe  cylinder,  which 
eotttaina  a  quantity  of  water,  and  haa  a  diaphragm  in 
tbe  middle  of  Ita  height,  with  a  wide  pipe  reaobing 


nearly  to  the  bottom.  When  the  apparatus  la  at  reat 
tbe  water  remaina  below  the  diaphragm,  aa  shown  In 
Fig.  1 ;  but  when  air  is  blown  In,  it  gradually  rises 
through  the  pipe  to  the  poaition  ahown  In  Fig.  i.  The 
water  aa  it  deaoenda  preaaea  out  the  air  In  a  ateady 
atream  at  tbe  noisle ;  a  valvepreventa  It  from  return- 
ing Into  the  bellows. 

CCTHBBBT. 

mCBOBCOPIC  CONDENSER. 

Sir,— I  have  a  Kellner  eyepiece  which  I  am  ds- 
sirotts  of  monntlog  as  a  condenaer,  but  I  find  that  the 
focal  distance  is  so  abort  (about  iln.),  that  when  It  la 
placed  under  the  atage  the  upper  aurfaoe  of  the  eye- 
piece interferea  with  the  movement  of  tbe  mechanical 
atage.  I  have  tried  the  mirror  with  both  surtaces,  and 
have  used  both  ends  of  the  eyepioe  uppermoat  I 
preaumo  tbat  the  eyepiece  Is  the  proper  one  for  the 


purpoae,  aa  I  mentioned  tHe  use  for  which  I  re- 
quired it,  when  getting  it  from  Ueasra.  Smith  and 

Will  any  reader  kindly  assist  me  by  soggeating  a 
remedy  tor  ttae  above  defect,  or  if  thia  eannot  be  done, 
would  he  recommend  any  cheap  form  of  condenaer 
with  a  longer  focal  length. 

X.  Y.  Z. 


THE  AIS  FBUP.— THE  HIGHEST  YACnUM. 

Sir,— A  onmmon  exhausting  syringe  will  produce  a 
vacuum  suflident  for  the  experiments  mentioned  bv 
"  inductorlum."  p.  2SS,  but  at  the  expenae  of  much 
labour.  CrrMlnly  "  Inductorlum 'a  "  air-pump  abould 
do  the  work  welL  If,  however,  he  requires  stratifica- 
tion, the  oaae  la  very  different.  I  have  never  been  able 
to  prodnee  it  with  a  donUe-barreUed  pump,  but  a  small 
pump  which  I  havs,  on  Tatea'  plan,  gives  me  very 
good  results.  The  form  is  ahown  in  akstoh,  omitting 
unnecesaary  detaila.  There  are  valvea  at  A  and  Ai 
opening    out  wards,  but    none  between  tbe  barrel 
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and  the  receiver  to  be  exhausted,  so  that  the  rarefied 
air  haa  no  work  to  do  in  lifting  valvra.     The  pump  la 
hard  to  work  at  firat,  but  beomeseasy  as  the  exhaua- 
tioa  proceeds.     Were  "Inductorlum"   not  so    wall 
acquainted  with  the  subject,  I  abould  anppose  that  the  ' 
Joints  of  hla  apparatus  were  not  air-tight,  but  that,  I 
suppose,  is  impossible,  and  therefore  I  cannot  aoeonnt 
for  hla    failure.     If     "  Inductorlum "    wlU    fumlsb 
details  of  hla  coll  giving  41n.  aparks  with  a  aingle 
amall  cell,  and  having  only  4iu.  of  aeoondary,    be  wlU 
mneh  oblige. 

J.  V.     , 


SALADS. 

Sib,— On  page  IN  of  our  Hschakic,  "Beta"' 
appears  strongly  to  advocate  the  uae  of  dandelion  as  a 
salad.  Bathe  forgets  to  conaider  that  mankind  in 
general  do  not  reilan  the  taste  of  this  herb  aa  a  salad, 
and  hence  it  is  rejected  bv  almost  everybody,  at  least 
in  this  country,  nor  will  any  oommendatlona  of  Ita 
good  qualities,  which  It  aaanredly  nosaesaea,  induce 
people  to  use  it,  knowing,  as  they  well  do,  that  there 
are  other  herbs  as  good,  and  even  soperior  when  used 
as  salads. 

Dandelion  la  moat  effective  In  dlaeaaea  of  the  liver. 
It  may.  In  f act,  be  conatdcred,  particularly  the  roots  of 
the  herb,  as  almost  a  panacea  for  ailments  of  that 
organ.  On  the  kidneys,  too,  it  acta  beneficially,  and  no 
doubt  on  ttae  apleen  aa  well.  But  dandelion  aa  a  aalad 
ia  moat  unpalatable,  and  even  when  blanched  it  la  any- 
thing but  agreeable.  I  have  tried  all  kinds  of  aala^a, 
and  there  la  nothing,  in  my  opinion,  to  excel  our  old 
friend  waterereas.  It  la  alwaya  welcome,  and  always 
wholeaome,  and  ean  scarcely  be  sufficiently  praised. 
We  ought  to  eat  a  good  deal  more  of  It  than  we  do. 
It  aeema  to  l>e  anivetsally  liked,  and,  like  plantain, 
seema  to  follow  man  wherever  he  goee ;  I  have  aeen  it 

K owing  profnaely  near  the  Falls  of  Niagara,  and  I 
lieve In  the  nelgbbonrhood  of  HontteaT  and  other 
places.  In  "  Beto^a  "  list  ot  salads,  I  observe  tbe  word 
''  beer,"  thia,  of  course,  Is  a  mlaprlut,  and  akonld  read 
"  beet."  I  am  rather  aurprlaetl  that  this  gentleman 
haa  not  Induded  mustard  In  hla  list,  for  it  ia  well  liked 
and  largely  eaten  mixed  with  creaa,  nor  haa  he 
mentioned  young  onions,  which  are  rauoh  consumed 
in  the  spring  time  of  the  year. 

I  may  add  that  the  leavaa  of  Indian  oreaa  (the  com- 
mon ua8turtiam),|are  a  geod  aalad.  They  are  not  as 
hoc  na  horse  radiah  nor  as  cool  aa  a  cucumber,  but 
agreeably  piquant,  and  far  preferable,  I  think,  to  dan- 
delion leavea.  On  the  Connneut  thia  creas  la,  one  may 
say,  in  general  uae,  butherein  England  wsdo  not  aeem 
to  care  about  it  aa  a  aalad,  and  only  admire  it  f  or  ila  gay 
and  variegated  flower,  and  for  the  great  ease  with 
which  It  is  grown.  I  cannot  agree  witn  "  Beta  "  luhla 
remark  that  through  ignorance  or  prejudice  many  of 
the  aalada  mentioned  by  him  are  at  praaeat  despised 
by  mankind.  They  are  not  despised,  but  simply  un- 
used, mankind  having  diaoovered  other  aalads  more 
a_,reeable  to  their  tastes. 

Tautait. 

ORTHOTOPTICS. 

Sib,— Tonr  esteemed  correspondent  "  The '  Welsh 
Shepherd,"  at  page  iS7  oalla  attention  to  a  snttfeot 
which  has  been  freqaently  discussed  among  physiolo- 
gists—namely, the  rectitude  or  inversion  of  vision. 
Now,  to  begin.  We  are  pertecily  aeqoainted  with  the 
anatomy  and  mechanism  of  tbe  organa  which  sub- 
serve that  sense,  and  we  know  that,  in  oontradistlnotioa 
to  all  our  other  aenaea,  a  perfect  fixtara,  though  very 
small,  and  inverted,  la  actually  produeed  on  a  oon- 
vtnlent  part  of  each  of  tbeae  organa.  But  there  our 
knowledge  oeaaes  to  assist  ua  as  to  th^Seot  produced 
upon  the  ao-oalled  uniomm,  and  thia,  in  all  likelihood, 
win  remain  a  mystery  so  long  aa  we  are  in  the  fleah. 
Aa  for  eonjeotore,  there  has  been  plenty  of  that,  but 
none  of  it  can  be  of  much  ntillty.  It  I  undentand  the 
"  W.  S.'s"  eommunicatlon  rightly,  the  giat  ot  hia  argu- 
ment la  tbat  monocular  vlalon  would  preaent  objeota 
in  an  inverted  poaition  to  the  mind,  while  binocular 
vlalon  would  produce  the  aenaatlon  ot  erection.  In 
other  words,  that  two  upalde  downa  are  equivalent  to 
one  right-side-upwards.  In  attempting  to  show  this, 
he  sdduoes  the  case  ot  a  little  boy  who  was  afflicted 
with  disease,  and  perhaps  oongeattsl  deficiency.  Bnt 
this  case  unfortunately,  proves  too  much ;  for  it  ia 
said  that,  in  drawing  the  picture  of  a  house,  tor 
ioatance,  be  drew  it  wrong  aide  upwarda ;  but  then,  U 
be  had  done  that,  hla  delineation,  like  everything  eke, 
would  alao  have  been  inverted  to  htm,  and,  conse- 
quently, seemed  to  him  what  would  be  right  side 
upwards  to  us,  and  so,  wrong  side  upwards  to  him.  It 
would  appear,  then,  tbat  he  was  merely  endeavouring 
to  hoax  the  bystanders.  This  woald  seem  the  more 
probable,  (or  we  are  assured  that "  ths  very  rudiments 
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i'rf  the  opfk  ncrt^  on  the  left  eide  "  fre  waBtin^.*' 
Xo*.  If  thi*  4rMJlptlno  be  accu?»t<!.  it  woul-l  Imply  » 
^  «.rj  eJCtenalTe  dPDclency  of  Ibe  bfLitn^  reactiin(r  bn^t 

■-•  U'  t*  tr»  wTlU  ilK-ftllt:^  tbe  rj-iJni,*i  ifrtm-ttlir  **vtty,  HOd 
WWi^-^l  •*3H'I[^  ri,>  wodPT  H  »  perreryitm  of  iptcllert, 
Mr  lliv  Bulfurnutlon  vould  probably  oat  be  eouQiwd 
In  lb«i  LTnel.  TJip  i^jjcrt  ol  •  /Biieou*  growth  m  tht- 
^QUtiin  of  tbf^cye  iB  iioLcr^'eUUJuc,  but  rneinUic,  nud 
«I*  wrU  drtrribed  Fonw  timo  nsn  in  yimr  f  Dlumni)  by 
Pr«  L^BAtwr.  wbMH>  ^o«»d-ti'Qi peered  artlrlua  we  hnve 
Tty  mliiswL  It  ifeaiy  (or  inybody  to  try  whMher 
_>culiii  ililon iBverl*  tUf  ini|ite<Hlon  on  tbc  een- 
iom  by  ilrunly  clnfllD^otic  nyv^vr,  \t  that  will  not 
^»j.fX  tbi.'  ■  "H  f  l%ti  Shepherd,"  wehuw  nu  eiidofcmn 
#d  Di/.rw;  ext^ottvc  leilaaft  at  the  br&Ln  on  one  kldc 
Wly  tu  *lij  lu,  IlM  theory  nbont  tbo  decutnstiou  r>f 
orrre  tttknes  in  the  optic  wmmfbtarF  will  not  hold 
*Mer  lor  ob«  iniunt,  Ui«  fart  bi'tu);  that  tbc  croHiitt; 
mtTtXj  produce*  ■  dlntrlbotion  of  rl^ht  hand  llbr^s  to 
thv  ri^ht  buid  *-iAi'.  of  both  eyei*,  ftnd  ri^r  ri^rjg,  tboii 
^eiriirine  a  fruutmiitaiieoutt  itctioti  nf  the  two  ildea-  ^V>3 
tutve  B  tno«t  rvEnarkable  oaaei  on  re<.'oid  bt^arlnj;  on 
tlii*  suhjfft  unrrau-d  by  Lockt,  1  think,  to  hli*  i!.«ay 
"  i)B  the  Ilnniaii  UoderntandlDi;  "  The  qaention  waa 
propotinded  to  him  by  Ihe  Mlchrftt*d  Mr.  15oyle» 
'wbvtbrr,  tuppoaisg  a  {>pr«on  to  b<^  bora  bllod  and  to 
Slave  h<a  ^nt  allerirwdi  jtly^n  to  blm,  he  wuuld,  by 
inarBliiapectloa,  be  able  todiatini^atih  a  cnbd  frtHB  a 
#iph^n.  Loeke.  iift«r  annie  leflf^ctlon,  replied  that  he 
would  not^  and  shortly  afterward"  an  op|>ortunUy 
prcAentcd  itt^elf  dT  C'/#tlng  thi«,  tor  one  of  our  ^re^t 
*Dr^eoua,  Mr.  Ch<.'wldun.  encountered  ayonnff  iiian  '^'1 
^yesra  of  a|^\  whu  hv-ba  b^^rn  blind,  aud  remained  to, 
oaring  cnfigenital  C4^tarH0t.  Mr.  Cheteldi^u  upi.Tat«il 
OB  hlia,  Midhi!  riToveml  hie  ak'hL  He  wai  not  able  ro 
telJacube  fri^tn  a  itpTier'r  without  manlpulatinn;  he 
MwohJe^IHln  thi>tr  nprlirbl  poaltloD,  hut  evcrxtldnir 
appeared  ni  in  fully  di"ie  to  ma  ejea.  After  a  periud 
huaaw  ]ik«ottivr  people. 

There  arc.  then,  no  meaus  of  MeortalBine  in  wbat, 
po^itioB  we  (^ee  objeotn,  or,  iodeed,  if  wo  all  flee  tbem 
In  llite  mBoner,  beeausc  thotr  fUi'^ti  po^ltloTifl  and 
n]&Efr]iind'?B  art:  almllar  In  all  ea«eH  ^  It  doea  not.  how- 
ever, ("lloW  that  becaujH!  tbo  picture  in  liireiti'd  at 
the  fuiHlua  of  the  eye^  it  thou  Id  be  bo  carrieri  to  The 
HO'oritirB,  for  it  may  be  there  preftpnied  horlront*iJy 
WhLii  tile  base  fumard,  and  If  ao  there  would  be  « 
«4loTir.'0  of  the  guejtioB. 

11  Bt  we  are  cot  to  anppeae  tbai  people  alwnye  ItBOW 
wbetlit^r they  arelookingf  at  au  object  rli^btur  wr'tng 
aide  upwitwi,  lor  tf  we  so  to  tlie  palace  at  Damp  too 
dtart,  we  shall  fiBd  ttie  rlaltitra  luuklng  at  the  plc- 
Inrea  on  tlie  oelUru^a  from  al]  piirtH  of  tbc  roomfl, 
Few  may  iu'  Aware oi  it.  but  i^ueb,  uotwlthatandin^.  Id 
the  rnrt.  thiit  the  large  majority  of  p^r^ona  coniraft  a 
ItaMt  of  itplrij^  but  one  eye>  to  the  dttriineBl  of  the 
tJiUi^r,  ^j  th.tt  the  unufled  eye  Uit6i,  parily  or  eotirelyt 
thfi  fNi'Nllyf^f  foeDaflin^ailda'tFtpliu;^Mtaeir  to  »ee  at 
dlfleri-utdlNLa[iru<i;  and  tbla  tuay  lie  percelred  if  we 
Ukn  a  book  uail  attempt  to  read  lint  with  one  eye 
ttltttte^  then  wl^h  lEit^  other,  aiao  aloce.  Tbia  abouid  be 
attfttidei]  to  by  tii'.N-^e  wlio  have  to  wtar  Bpcetarlo^,  tt« 
It  rrvquepitiii  happeDa  that  Kliisaea  of  different  locases 
are  re<j'JireJ  for  the  two  eyen.  We  caanot,  a4  Jtiat 
obwrved,  tell  Iww  otJier^  *oo,  im  wc  iiavo  no  mi»n#  ol 
iu^tlintiiifr  a  eomparlaAi^  and,  for  ani;lLt  we  know, 
one  peranu  may  (ie«  m  thoBjh  bo  looked  throui:b  the 
*MivX\  Yui  (if  liEi  rj[ji  rf  ^Maaii,  and  another  aw  tUrnn(;b 
the  laritetud.  I'bo  impiv4)^l0Qi  produtx-d  by  ooloarn 
may  also  bo  widely  dilTuretit. 

'io  roncUide,— It  la  of  little  eonaeqoence  ta  Bf 
whether  oijH-et*  are  ptesented  to  u*  npri(;ht  or  in- 
verted, ail  al!  know  who  aie  In  tlio  tiabit  of  naiog  the 
miertibaope,  for  here  tho  tiottom  kppearri  to  be  tin-  lop, 
and  the  right  hand  Use  tht;  led,  uud  f,i/  rmn,  but  our 
iiXJMrlaDe«  loun  euablea  ua  to  aupply  tUe  correctioo. 

F.E.CS. 


pffeel }  Mr,  neTfley.  however,  probably  ha*  good  rea- 
floni  for  aupplyinK  the  air  Irom  abore,  and  I,  for  one. 
would  be  mo^t  iiappy  ut  have  furtlter  laiormatloii 
re^pertlBp  iiiq  bo^^d  plan,  lie  a1»u  i^ferfl  to  the  tiene- 
fltf  ari»in;^  frooi  tJie  r«rryinj?  off  of  tjie  prijducuof  iju 
c^'nthnntlon  by  means  Inilependeni  of  tiie  £r«aeral  wa- 
tilurioD.  A  {irixif  of  what  iiiay  bu  eaaily  effwted  lit  this 
way  lately  canie  nnder  my  obiterTation.  An  old  Uousf, 
havrnt^  rather  a  low  cellli'jf,  wa>4  dttcd  up  with  t^aa.  bnt 
the  air  always  lip  eame  >^ry  op  fire  as  lye  whiiil  the  ^as 
waa  burnlDf .  Tbe  occupaut  belog-  an  ingenious  man, 
bao  a  tiniieil  Iron  f  "jnnei  c.ffii9truf>ted,  some  l'!'  ht  I^q. 
diameter,  and  fln^pended over  the  biimer^  the  Innnel 
tttrniiHaledlln  a  lubeatKini  an  Inebln  diameler,throu[;ii 
which  all  the  prodiietn  of  ^as  were  earned  into  the 
home  flue.  After  the  adoption  of  thla  plan  the  air  lb 
the  roou  remained  vool  aad  fieab. 

J.  IlAS-riHGB. 


SEMUIiTASEOUS  EQCATIOJTS. 

Sir,— To  contlDrje  :— 
(7.)  Ill    7  «■  -  M  i  =  S7 

(S)  lOy  -    3  j;  =  U 

|S}    8  w  +  14  f  =:  a7 

a)  i  J  -  11 1  =  50 

Jloltlply  [U  and  p)  bj  J  and  ;  re^peftitv-Iy,  aulitrart- 
In^'  prod  Beta, 

SI  »  -  a»  I  =  2»i 

ai  B  4-  (14  J-  =  :iiKi 
3talt(|>lT  (ii  bjF  if,  xldlafc  to  i>> 
(ji  -  tij  -    3».-  =  -  IW 
«Bz  -  M«i  =  USi 


PECtlLIAEITr  ra  EYK8IGHT. 

8jr,— For  about  two  yeara  my  eyi^^lfbt  ha*  been 
tallla({  me  out  oT  rloora  itu  eorrtpt  which  1  use  eon- 
csTtr  i;1aa«rg|.     For  readlim  It  t«  aa  i;o«d  a«  ever.    lu 
IwokiPLf!  at.  aaj,  a  Buttdtall  with  tbo  li>ft  aye,  I  am 
favoured  with  three  ima]>e!<  tin. reof— namely,  the  flac- 
(tafT  giropiT,  iBd  an  Imai^c  jiaraDel  thereto  like  a  ^ha- 
dnw  HE  each  side.      With  the  rlijht  eye,  and  with  both  I 
ifjeK  at  ooee,  Ihero  la  oiiiy  om-  shsdow— tn  iherljtht.  i 
J»  Ini.fcine  at  a  pretty  elrl  Itilspcculiarittis  aureeabie 
eson^'ih  (my  wife  hero  pniied  my  oa™,.  bitt  ii  iletracta 
very  inucb  from  the  appcarnni^e  of  a  iandecape,  &e.     I  j 
so pp" Belt  la  cauDod  IhroUKh  thelrrfgular  II  ittentng of  | 
tbe  4-yfi  iena  ilifuu^fh  natural  decay,  pcrhaiTs  aceele-  , 
rottil  iiy  frjIlowlB);  my  dally  aTocition  in  a  ton  jflatiiig 
liL:lit.     i  have  a  window  lu  front  or  me  and  one  to  my 
u-H.      1  bna,  my  work  la  lu  tbe  M((ht,  while  the  li([ht  : 
alio  fall*  upon  my  eye*.    Kow,  it  «™mfl  to  me  that  this  i 
dlspOMltion  of  tile  IfKbt  will  rau""  the  pa  pi  is  to  con- 
tract irrcKUlaf  ly,  and  chat  tbo  centre  will  dittton  by  ago 
and  u»f> !  but  that  the  outer  edge  {Irregnlarly  protected) 
will   bo   preserved    in  itfl  erlninal   convexity,    tbna 
canainj;  two  or  more  foci  lu  the  same  eye.     What 
t  trciigtbenH  me  In  this  opinion  is,  that  at  diiak,  while 
other  people  can  see  easily,  every thinjc  !»  a  blur  to  me, 
ana  when  it  becoraei4  dark,  by  the  u^roater  dilation  of 
III*  pnpUs,  iho  focBH  of  the  ooter  edge  beootnei  Che 
Iirineipal  one,  and  an  I  can  in?!*  tuleraidv  well  agnln. 
^Iwmld  any  of  niy  brother  road ers  eundrm  me  lu  this 
I  pinion,  1  will  take  atepi  to  leuiove  ihe  caneo.    An 
<  piston  will  obllfe, 

BLACRUUnN  AMATEttR. 


VENTILATION  OF  JtUILDlJIGS. 
,  8nt,— I  have  reaii  with  mncli  Interest  Mr.  Henry 
11 .  Hfveley's  lelterf.Vo.  I'dSj  mi  tln^  ventllnlion  of  bolht- 
"",'»  Seeloc  thit  the  eiijnymeut  of  Ilea  I  111  so  luucli 
"epends  on  the  propiT  supply  of  pure  aif,  eflpociaily  to 
''WtiHiij-houaca.lbe  liiiponani^eof  this  pubject  cannot, 
1  thiiik,  Ik' oV'.r-esLiuiated-  Mr,  Kevciey^H  plan  la  to 
pijpply  the  fr('!*h  air  frrtm  above.  Ihrfjuijh  the  celling;, 
•ud  expel  tin-  bad  air  through  the  noor.  Wuoldlt  not 
lie  better  to  reverse  this  piau,  and  soppiy  the  pare 
(drfrom  Ijeiieatb,  while  the  Imoure  wafl  expelled  from 
EiVtvc,  mHiin^^  thattlui  iieat  and  breath  of  the  body  and 
tbc  prod  act  ft  of  comi>ustlon  bJtve  all  a  Dendeacy  to 
,  •(ofid~at  It'ittt  there  exlat)  K  ceocral  belief  w  tbat 
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SPECTltUlI  AJTALYPtS, 

Kin,— I  obfe^'ve  aeomwpondeotj  H.  W.  Itlsbop,  (40011^ 
askn  that  another  aerii'S  of  artii^les  nhaii  he  ^f rem  upon 
fpeetnitn  ana]y!,1fl.  A I  low  me  to  sbppon  this  suirns- 
tioB,  and  add  ttiat  no  doubt  there  are  many  who  llko 
myself  puflrcts  a  iiraall  laboratory  for  expi^rtmoatat 
chemical  luvestl',;a(i(»ti,aotI  wi»o  would  be  ^tad  to  ad^l 
IQ  tbelr  nt,ick  a  .>ki#f  troseoi/ic  apparataii  tf  It  eonld  be 
pravided  at  a  not  t(.K>  f^it  cosl 

My  own  ca«eis  thifl  :-  i  have  airosd  prastical  know- 
ledge of  analytlifil  work,  and  dcBlre  to  acijulro   aa 
equally  prSAakal  knowlenr^'qof  sipectriim  a-iaiyvis.  At 
present  1  know  Imie  mote  than   the  name,  and  to 
make  my  Iniiotatory  more  i^mt^lete  and  usetui,  to  add 
»  speetroacope  for  eheiiilcal  purposes.    Thvrclore  any 
lnfornt,ttiuD  co4Voyed  throni^li  your  colDuins  lu  aiiist 
in  either  maktui!,  arrangiu^,  or   where   to   puri;haBB 
and    work   the    uecesiary    apparatus  will  lie   duly 
a  ppreelBteil. 

W.  H- 
TRADE  ASD  COMKKECK. 

StB,~Tbe  second  paragraph  of  '■V.W.  ILs"  ictler  on 
pa4^^2&r,  oxpreneeB  a  very  coinnn.m  belief,  but  one  ho 
pcmlcioufl,  that  tbe  err.jr  cannot  be  esprr^ed  too 
often.  Me  tUlnks  that  we  oueht  to  retnse  to  liuy  cheap 
(roods  froiu  tlie  foreigner  if  he  rvfoset  to  buy  irheap 
t;ooda  from  us,  "  beL^au'ie  If  we  did  so  buy  them  we 
should  be  payinjj  the  wages  of  the  foreljjB  workman 
who  made  them,  nod  therefore  there  would  be  J«nt  so 
much  IcB*  tmoiM'yl  for  our  own  woricmei*,"  wh'j  are 
theselori-  eoin|ielied  to  eniltrr».te.  "  It  Li  pretty  plain 
that  for  eairh  forelK'n  workman  we  support  lu  ttda 
manner,  one  Kn^HHb  wotkmiin  Ik  6f.fmpeijed  Ui  itrave 
his  country  or  to  iTprome  a  pnupur.'* 

Aa  nli  thi*  is  heresy  of  the  bUckest  hue  in  tlineyea 
of  ail  orthodox  true  be i levers  In  political  ei^iinatnv,  1 
thoot'htl  Riieht  safely  leave  thii  portion  of "  F.  W.Sl.'s" 
letter  to  other  and  taoro  competent  writ  era  :  aud 
therefore  conhned  inyself  Init  week  to  vindicating  my 
llrst  letter,  which  ■'F.W,  .vl.'snnieirhat  cruelly  held  up 
to  ridicule.  Having  a  most  saluinry  horror  of  en- 
croaching on  your  apuce  1  liitend  to  state  prlnefplea 
witliiiut  any  of  itie  qaailUcailoiifl  tbey  reqairu  la 
practicre. 

1  wilt  start  with  two  axioms. 

1  A  eonairy  that  importa  jfooda,  piya  for  them  by 
its  own  exported  prodncta, 

'i-  Wa^a  are  paid  out  of  tbe  accumulated  wealth 
of  a  country. 

In  tUeseiiueatlona  one  part  of  the  transaction  is  ob- 
vious, thDOtliL'C,  tbe  comoensatlne  one,  requires  tiome 
attention  to  tiud  out.  When  1  buy  a  forei^a-niade 
ttriicle,"F,  \r.  M."eveB  aecs,  that  part  ol  the  inoney  ! 
pay  lor  it,  pocfi  to  support  the  forcii,Ti  workman  wliQ 
made  It.  Wtiat  be  does  not  see  id,  that  some  fi^rei^n 
Mcntleman  pays  uti  euuivaletit  mm  tor  aeuie  Ent^llsh 
articiff  that  strike?  kia  fauey,  and  tiiut  part  of  kvs 
money  tjoea  to  nupport  an  Knftlish  workmeo,  for  taking 
tiie  wlKde  of  one  uatiou'i  trade  with  another,  the  one 
trausactlou  cannot  happen  aulesa  the  otlier  happens 
too. 

There  fore,  when  we  haTcjtot  only  thus  far.  wn  find 
that  the  Kn^llah  workman  is  rjn'tll^  dupuorted 
whether  I  boy  a  Brit  I sh  or  a  forelsn  m^ule  article.  I,et 
ufi  now  i?o  one  ttep  f  birth i!r.  If  I  buy  a  forel^,^  article 
In  preroreoce  to  an  Ko^'tlnh  one,  it  must  tw,  because 
it  is,  I'/er.-r-j.^  ^piHU^f,  cheatier  than  the  English  one. 
Let  ua  suppose,  for  instance,  that  1  get  ibr  £10  a 
forelirn  article  v  whereas  If  I  bon^'ht  a  almllar  hlnttiislt 
one  ffihould  have  to  pay  .C2&  for  it.  No  one  can  deny 
til  at  ]  am  ill*  I  richer  for  my  intclllj^ent  nreforeiu'e, 
and  have  that  extra  £10  to  lay  out  on  another  artlL'le  ; 
for  no  sane  perjioa  now  putM  aivav  his  savlagsln  an  old 
stocking ,be  Invosls  it  RomehniY  or  otljcr.  tijerelore,  I 
shall  ptlli  lay  out  «-•(».  on  indu>nrlal  prortiicifl— Enfjitsh 
or  fgiol„ni  makes  no  dliferenco  10  the  fi^ntf  tisb  work- 
man, aa  wo  havoVound  above.  The  reaeit  id  that  I  am 
richer  by  £loior  chooBiutr  tbe  foreii^u  product;  tiiat 
iatoaay,  tbnt  tlie  fund  ^om  which  waives  are  paM 
la  incieaied  by  that  mm  ;  wiiieh,  In  the  lone  run  ia 
j't.hf  for    the   working  clasaea ;  ergo,  bojlo^  ^A,^etr 
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Knglish  product  wliea  you  can  get  n  forelern  one'  w 
fdoi  tor  Ie«  money  1b  a  dead  loss  to  the'  eommuoUy. 

Hkbiurt. 

DXSIGNB  FOB  TUB  LATHE. 

Sm,— Injonrvery  lntei««tincrpaper  I  bare  noticed 
■ome  letters  InqtUring  aboi^  toe  bei^t  mode  of  trying 
and  recording  desisna  executed  In  the  latha  The 
common  method  of  doing  this,  by  a  paper  on  the  chuck 
and  a  pencil  in  the  slide  rest,  is  at  be«t  so  very  Ineon- 
Tenlent  and  ansaeoessful,  that  maav  amataar  tamers 
amuog  your  readers  yrlU  donbtlesa  De  glad  to  learn  a 
Docb  saperlor  proof.  That  you  may  be  able  to  judge 
ofttae  result  obtained,  I  enclose  a  couple  of  samples; 
and  these  are  selected  on  account  of  their  imperfections, 
Chat  you  may  see  what  are  the  difflculties  to  avoid. 

Tbecard  is  common  enamelled  or  ivory  faced  card- 
board, such  as  may  be  bought  in  sheets  of  any  card 
maker,  and  eat  to  lit  the  chuck.  This  cardboard, 
after  being  ent.  Is  bnished  over  with  Indian  Ink,  two 
or  more  coats  in  opposite  directions,  until  a  Jet  bluck 
surface  la  obtained.  This  must  be  done  quickly,  with  a 
lij^bt  hand,  so  as  not  to  soak  up  the  enamel ;  and  the 
ink  most  be  goed  and  mbbed  smooth,  tree  from  lumpn, 
as  the  least  knot  on  the  paper  ininres  the  design. 
The!ie<'ards  are  held  upon  any  Sat  chaek  by  a  narrow 
brass  rim ;  the  rim  is  fastened  down  by  a  catch  on 
each  side  of  the  chuck. 

The  tool  Is  a  needle-point,  which  is  pressed  forward 
by  a  spring;  its  penetration  is  regulated  by  an  ad- 
justable shield,  as  the  card  will  never  lie  perfectly 
Bat. 

The  lines,  being  white  upon  a  black  ground,  will  he 
distlncUy.visible  nowever  nue  they  may  be  drawn  ;  and 
there  is  scarcely  a  limit  to  the  delicacy  of  the  work 
which  may  beexeeuted  in  this  way.  The  cards  may  be 
easily  preserved,  and  the  '*  sittings  **  noted  upon  the 
back  of  each  for  fuinre  reference.  If  the  designs  are 
wanted  for  pDbllcation,  any  photographer  can  copy 
them,  enlarged  or  diminished.  If  required  ;  and  they 
are  much  more  effective  than  the  patterns  printed 
from  blocks,  on  account  of  the  greater  distinctness 
and  delicacy  of  the  lines. 

Should  any  of  your  readers  whe  are  tnmers  desire 
It,  I  wiU  send  a  drawing  of  my  tool ;  I  do  not  now  do 
so  because  1  am  not  a  good  drauebtsman,  and  am, 
moreover,  not  certain  of  the  favourable  reception  of 
my  suggestion.  Still  1  wished  to  share  with  my 
frlloir  amateurs  an  invention  which  has  given  me 
mocb  amusement  and  much  pleasure  to  miioy  friends, 

V.,:New  York. 

[The  specimens  enclosed  by  our  Now  York  corre- 
spondent are  exqalsltelr  executed.  We  should  be 
g  lad  to  give,  for  tbe  beitent  n(  our  readers,  an  Illustrated 
deeerlptlon  ot  his  ■lathe.— [Kd.  £.M.] 


THE  "  OBKU  THEOBY." 

Sir,— Will  yon  allow  me  to  say  that,  while  agree- 
ing with  "  J M o  "  In  a  great  deal  that  lie  says, 

(p.  3>i.  I  cannot  imagine  that  the  "bnlkllng  "he  (peaks 
of  would  be  of  the  Kllgbtest  use  in  curing  oonsump- 
tion.  1  do  not  think  l>rof.  Tyndall  is  qnlte  sure  him- 
self what  the  molecules  floating  in  air  really  are  ;  for 
altboogh  when  the  stream  of  air  was  paasid  through 
a  red  beat  tbe  muleeules  "  were  destroyed,"  similar 

Ehenomena  occnrred  when  a  tin  case  coutainlug  boil- 
ig  water  was  held  underneath  ;  so  tho  molecules 
may  be  organlo  or  luoigaulo  for  all  that  has  been 
pnjvftl  at  present 

Thst  persons  living  a  t  high  altitudes  rarely  if  ever 
sulTrr  from  consumptioa  I  imagiue  arises  from  the 
sir  being  "  lighter  "  as  well  as  purer.  Thus  the  lungs 
would  take  deeper  Inspirations,  and  become  fully  in- 
flated and,  so  to  speak,  aiirated.  In  other  words,  be- 
cause the  pressuie  of  the  atmosphere  is  not  so  great 
on  a  high  mouiitalD  it  becomes  necessary  to  obtain 
thereqostte  amount  of  oxygen  to  breathe  mere  deeply, 
and  toexpand  tbe  chost  more  fully,  and  coDsequfUtly 
tho  lungs.    For  myself,  I  do  not  believe  tuberculous 

matter  can  exist     In     well-acratcd  Inogs.     "J 

M «  "  says  that  "  air  of  great  tenuity  (?)  will  not 

suspend  the  terms  mechanically  and  carry  them 
about."    tfuiely.  there  is  imi  mistake  here. 

But  I  should  like  to  hear  Dr.  Ussher's  opinion  on  tbe 
whole  subject. 

Saol  Bymka. 


TOURISTS'  TRIPS.-IRELANO, 

Sib.— The  great  number  of  inquiries  resulting  from 
mynoteoDtbe  "Midland  aad  Wetem  Districts  of 
Ireland"  fully  proves  that  a  tour  through  that  romuutic 
part  is  not  without  great  Interest,  but  as  I  cannot 
answer  all  luaulrers  individually,  I  hope  you  will 
again  do  mo  a  lavonr  by  inaerting  the  followlog  re- 
marks, Ac,  for  tbe  benefit  of  those  numerous  kind 
friends  who,  by  their  letters,  evince  a  great  desire  to 
vialt  the  Irish.  1st  Lwonld  address  myself  to  those 
who  have  only  a  week  at  their  dispesal.  A  circular  tour 
through  the  county  Wioklow  they  would  Hnd  very  In- 
teresting. We  take  the  train  from  Wi;stIand-row 
station,  Dublin,  for  Kingstown,  a  sixpenny  ri<le,  and 
^n  proceed  on  loot  through  the  aielly  towns  of 
Oalkey  and  Killluey,  where  having  obtained  permis- 
sion to  awend  a  mount,  formerly  belonglug  to  John 
kappas,  Esq.,  we  view  a  splendid  piiuurama  of  many 
cquare  miles  In  extoat  stretched  out  before  us.  A 
liiUe  farther  on  lies  Bray,  with  lu  celebrated  promon- 
tory streUhIng  out  Into  the  sea,  called  the  H.'iwl  of 
°™y-  Here  we  must  stay  a  day  or  two  to  vl»lt  the 
\wy"^   Churches,"  tho  "Devil's    Glen,"  and    the 

Uprgle.  The  legends  attaching  to  these  placcx  told 
oy  the  carmen  In  their  own  vernacular,  are  droll  In  tbe 
extreme.  This  glen  of  the  Dargle  Is  the  most  lieautl- 
tul  spot  in  the  country.  The  rugged  and  precipitous 
side*  rise  on  either  hand  to  the  terrlBc  height  of  400 
or  ..'  Oft.,  and  are  covered  with  the  most  luxuriant 
vegetation,  among  which  are  several  laiuillts  of 
spli'nilld  ferns;  at  the  bottom  winds  the  stream  from 
which  It  tnkes  It*  name.  Tbe  sublime  scene  and  the 
music  of  thp  waters  as  thev  ruth  along  over  the  rorky 
bed  cast  a  spell  over  tlie  lover  of  nature  wliiili  en- 
ehslns  him  to  the  spot ;  bnt  we  pass  on  thn.nijh 
densely-woodrd  ravines,  until  we  reach  Kuul-kcrry, 
Where  we  must  also  stay  a  day  or  two  to  e.v|)loie. 


About  3  mflea  from  here,  past  the  Sugar  Loaf  foun- 
tain, Uc  the  domains  of  the  Karl  of  Powiscourt,  and 
by  the  oourteay  ot  his  park  keeper,  Mr.  Hopkins,  we 
were  permitted  to  view  the  Deer  Park  Falls  by  moon- 
light, a  scene  that  will  evor  be  photographed  on  our 
memory.  We  retrace  our  steps  to  Ennlskerry,  and  ind 
comfortable  quatters  and  an  obliging  landlord  at  the 
Hotel  Koyale ;  then,  again  taking  the  road,  past  Lough 
Bruy,  we  visit  some  geaulne  Irish  cabins  on  the  hill 
Bide,  containing,  as  usual,  the  pig  that  pays  tho  rent, 
all  the  poultry,  very  little  crockery  and  furniture, 
and  a  great  deal  of  peat  smoke.  One  thing  yon  are 
sure  of,  and  that  is  a  hearty  welcome  to  snare  their 
meal,  which  chiefly  coDsista  of  potatoes  (cooked  with 
the  bone  In  them),  and  milk.  A  more  generous  people 
I  never  met  with ;  they  are  ever  ready  to  assist  and 
wish  you  "  God  speed."  But  we  travel  on  past  the  Re- 
formatory of  Olen  Cree,  containing  about  700  Inmates, 
under  the  paternal  supervision  ot  Father  Fox,  to 
Round  Town,  through  Satbmines  and  Kuthcar,  Into 
Dablin,  and  what  time  we  have  wo  may  spend  prollt- 
ablybr  visiting  Pboonlx  Park,  the  Cathedral,  and 
many  interesting  places  in  the  old  city.  And  now— 
2nd.  To  those  who  have  a  fortnight's  leisure.  We  take 
the  excursion  from  Blackatone  Station,  Dublin,  to 
Galway  (all  particulars  of  tbe  Midland  Great  Western 
trains  may  be  had  by  writing  to  the  courteons  traffle 
manager,  Mr.  Skipworthj.  a  distance  of  130  miles, 
passing  tti  route  Maynooth  College,  Mullingar,  Ballan- 
aloe,  and  other  Interesting  places.  The  old  town  of 
Galway  is  thoroughly  frl!<h  ;  the  women  are  seen  In 
droves,  dressed  in  the  old  red  cloaks,  and  without 
shoes  and  stockiuKB,  carrying  Bah  and  turf.  Visiting 
Queen's  College,  the  famous  salmon  fishery,  and  the 
curious  colony  called  the  Ctaddaugh,  and  the  pretty 
suburban  town  of  Salthlll,  wo  book  ourselves  as 
passengars  by  tbe  steamer  that  plies  daily  between 
Galway  and  Coag,  the  fare  Is.  6d.,  a  distance  of  about 
30  miles.  This  is  a  pleasant  little  trip  on  tho  fresh 
waters  of  Lough  Corrlb  ;  numerous  iatands|are  dotted 
here  and  there,  and  feeding  on  ^fae  shore  we  saw  flocks 
of  cormorants.  Passing  the  residence  of  Captain  ISIake, 
and  severaidUapidateaaDd  deaerted  nunneries. we  reach 
Cong,  and  by  the  kind  permission  of  Sir  A.  Guinnoas 
we  are  permitted  to  roam  over  the  spacious  domain. 
About  Si  miles  distant  are  ihe  waters  of  Lough  Mask, 
flowing  Into  Loagb  Corrlb  through  a  subterranean 
passage  formed  in  tbe  limestoike,  which  has  soak  lu 
many  places,  formln;;^  Immuuse  oaves.  The  Inhabitants 
of  Cong  light  them  np  with  straw  whenever  visited 
by  strangers.  From  here  we  pass  through  Ma'am 
(past  Lvncb's  Hotel,  a  most  remaikable  structure,  the 
tront  01  the  place  being,  as  the  Irish  express  it,  all  at 
tbe  back  ;  tbe  front  part  facing  the  road  certainly  has 
neither  door,  window,  nor  alga,  and  it  is  only  by  pass- 
ing round  that  we  diaoover  signs  of  life),  on  to  Cllf- 
den,  from  here  to  Kylemore,  and  through  the  pass, 
visiting  the  castle  of  Mr.  Henry,  one  of  the  bene- 
factors of  Ireland,  especially  In  tbe  west,  through 
Letterfracfe  and  Lenaoe,  two  charming  places,  from 
there  to  Westport,  spend  two  or  three  days  here, 
ascend  Croagh  Patrick  and  feast  our  eyes  with  the 
scenery  around  the  Bay  of  Westport,  then  take  the 
train  and  pass  to  Foxford,  from  hero  by  road  to 
Ballina,  a  town  numbering  about  5000  souls  ;  hero  we 
see  the  quaint  old  Irish  style  of  travelling,  tbe  wife 
riding  behind  the  husband  on  the  same  horse,  and 
holding  bv  tbe  tall  of  the  animal  with  one  hand  and 
clasping  ner  husband  with  the  other,  from  here  we 
take  tbe  public  car  and  travel  comfortably  to  Sllgo,  the 
extremity  of  our  tour,  and  here  you  may  pass  several 
days,  as  the  uuii^hbourhoocl  Is  extremely  interesttug 
alike  to  the  btttauist,  geologist,  aud  tbe  pleasure- 
seeker.  Trips  ud  arranged  ou  Lough  Gill  most  daya 
We  now  leave  Sligoand  rolurn  by  trjiln  through  Bally- 
mule  and  Lonufoid  to  Dublin,  and  thus  enda  an  excur- 
sion through  a  district  oxeeodluglybeuutlful,  but  thinly 
populated,  capable  of  bcln>;  fur  more  uxtensively  cul- 
tivated than  at  present.  Apologizing  for  the  length 
of  this  letter,  1  shall  Be  happy  to  answer  tortber 
inquiries. 

F.  Habwood,33,  Newark-street,  Leicester. 

[We  should  be  plad  to  Insert  other  letters  containing 
reliable  Information  for  tourists,  and  particularly 
aboal  localities  which  more  or  less  abound  with 
beautiful  scenery  or  ottjecu  of  sclentlflo  Interest. 
Information  on  railway  aud  steamboat  fares,  hotel 
charges,  Ac,  would  also  be  appreciated,  and  no  doubt 
received  with  thanks.— Ko.  £.  M.] 


DRY  PLATE  PHOTOGRAPHY. 
Sir,— I  strongly  recommend  "  Tannic  Acid  "  to  try 
the  gum  gallic  process  In  preference  to  tbe  tannin. 
He  will  find  it  more  certain  and  better  In  every 
respect.  For  full  details  I  must  refer  him  to  the 
"  Year  Book  of  Photography  for  1!)?0,"  price  la  ,  as  to 
give  them  here  would  require  an  unfair  amount  «t 
space;  but  I  can  brietly  state  It  thus  :— To  make  the 
preservative,  dissolve  separately,  gallic  acid.  Rgrs.; 
water,  Sdrchms. ;  and  gum  arable, '.ji^s. ;  sugar  candy, 
5zrs. :  water,  Mrchms.  These  are  to  be  mixed  and 
liltorcd  just  before  use.  The  plate  bavlni;  been  coated 
with  II  suitable  collodion,  is  e.xclted  and  washed  as 
usual,  ilooded  with  the  preservative,  and  drained  and 
drisd.  It  may  be  developed  with  pyrogallto  acid, 
hut  Mr.  Gordon  recommenria  tbe  following  iron  solu- 
tion :— Gelatine,  Igr.  ;  (riaclal  acetic  acid,  15  minims  ; 
protosulph.  Iron,  2U  to  30ffrs. ;  water,  loz  :  a  few  drops 
of  silver  solution  to  be  added  befre  using.  Theexpo- 
snre  !•>  about  from  four  to  six  times  luuger  than  for 
wet  plates. 

Df  I>AI/US. 

PERFORMANCE  OF  SPECULUM. 

Sir,— Your oorri'spondont,  "Optical  llrlcklayer," in 
soliciting  my  opinion  on  the  performance  of  his 
7  u-lUIhs  In.  mirror,  has,  so  far  as  I  can  judge,  ncrom- 
pliahed  a  declili^l  success.  He  does  not.  bowc»-cr,  give 
the  iininber  of  the  Mechanic  in  which  the  enifravlug 
referred  to  is  to  be  found ;  but  if  the  lines  of  letterpress 
are  smaller  than  the  ordiuarvcorrespoudence columns, 
such  wonid,  at  adlsianoe  of  'l(K)  yards,  U-  a  sulBolently 
severe  lest  for  any  ordinary  upertun>.  The  nn  l-'jililii  I 
ot  such  small  type  at  the  above  dittancu  is  of  itself  a  I 


good  recommendation ;  bnt  if,  in  addition  to  this,  the 
letters  are  not  grey,  but  hUck,  It  provas  beyond  all 
qaesHon  that  there  can  be  no  false  light,  cansequenfly 
no  aberration,  aad  tlidrefore  all  the  rays  oaite  In  one 
precise  feous.  I  certainly  iMllne  to  the  opinion  that 
very  small  letterpress  constitutes  not  only  one  of  the 
readiest,  bnt  one  of  tbe  finest  tests  for  any  telescope, 
while  the  tar  greater  immoalty  from  atmospheric  dia- 
turbanee  which  such  terrestrial  tests  possess  reni^ers 
them  mach  more  handy  than  eelestfal  obleots  tor 
severe  scrnttny.  I  dare  say  "  Optical  BrioklVyer  "  will 
get  still  better  definition  with  a  properly,  oonstraeted 
eyepiece. 

W.  PiniKiM. 


FOCAL  LENGTH  OF  CONCAVE  LENS. 

Sir,— It  may  perhup*  iottiro'sL  ■■  A  KuUnw  ol  the 
Royal  Aatrouemlcal  HMCiulj,"  p^JUiil,  atiiililai|ar'H>t 
"Scorpio,"  to  know  tHrit  on  (piif»  IK  of  "  Smlili's 
Optics,"  there  is  given  n  methuJ  of  Uudlng  tho  tooal 
length  of  aconoavti  lenn  Uy  on  peri  in  [ent.  It  LMtiisists  in 
oaverlug  the  lens  wltli  a  plseu  nt  piper,  In  wblcU  a 
few  pin  holes  have  been  ma.liv  TUe  fo<^isl  It^a^'tli  may 
then  be  dlseovered  by  hniaiii^  the  leni  <a  tbis  nuu  • 
ntysMsuoh  a  dlstaoa'  bclon;  a  shoec  <i(  papier  (liat 
the  distance  of  any  two  hulci  ou  the  Hbowt  nf  pap4i 
may  be  double  the  dlsMucu  from  each  tthut  of  Ibu 
two  oorrespondl  ig  boli>A  la  the  paper  on  tUfi  l^oa. 
Tbe  dlsunoe  of  the  ixus  frwn  the  sbwet  of  paper 
will  then  be  equal  to  in  fosal  length.  The  tiKiwrlRRtni 
may  be  somewhat  varlo'I  by  plsjctntc  R-<p)eM  of  card- 
board with  a  sluKle  clr<:uiir  bole  la  It  lu  onataet  hIlU 
the  lens  and  a  sheet  of  paper  on  which  a  circle  hat 
been  drawn  of  twice  tbv  ilUinitKr  <jf  this  lille  at  such 
a  distance  behind  It  tliitt  tb-.'  dUTiitcil  clrcla  ot  light 
from  the  leas  may  ]a«t  illi  the  circle,  Thediiiauce 
from  Ihe  lens  to  the  pap?r  is  liii  fooiil  k'Oifth,  aji  bvtorr. 
It  the  lens  be  gnrand  ou  Its  ed^,  It  may  be  sutH'^tenV 
simply  to  hold  It  befom  n  4bect  of  pafser  i>a  wiileh  iL 
circle  twice  its  diamatEr  Um  bcua  drairii. 

IIBMBT  T    VlVIABT 


ACUMBERLANU  MINEE.S  ,VFl'EAl,i 

Sir, — Having  wltnesf^^'il  a  riiry  serliMis  accident  to- 
day, by  which  a  oomrad'-  luut  lost  bis  eyealtht  fur  emr, 
I  seek  the  assistance  oF  rny  fetlow-sutjscrlTiers  for  IIm 
means  to  prevent  such  ui-cul?oC4. 

In  blasting  iron  ore  wf  n^'  a  u.iol  called  a  pricker,"  it 
la  of  various  leugths,  raa.;  lug  from  I  tf  to  (ft ;  it  (s  nuilii 
of  |in.  best  nail  rod  iron  ihnrse  shou^  acid  drawn  to  a 
point.  Tbe  use  of  this  t.,.>l  Is,  thut  ditrtn;;  ttw  process 
of  charging  it  la  kept  (n  thu  hole  so  thnt  vheu  wUlk> 
drawn  it  leaves  a  spaive  In  the  "atommlog"  down  tn 
the  powder,  into  which  we  lotrodane  Lhsstrvw,  Tlui 
straws  we  use  are  tatii  straw-!  dried  and  (tUed  WUb 
very  fine  powder.  As  ill  i>ur  work  Is  hf  eontraat,  mt 
never  use  the  patent  gnu™  p)>rc?ii  (itjis  exaest  in  lerf 
wet  places,  because  wvi'iin  Not  all<  ltd  It,  Tbe  danger 
of  the  "  pricker"  is  that  kluriug  the  process  of  puUlag 
down  amon^  the  povd,T  It  ^;Jolt^:'^,  aii.l,  of  cvarsv,  tho 
powder  is  blasted  In  tbe  niairsi  faw.  Wo  have  made 
the  prickers  of  copper,  but  tUoy  do  not  a'lswer,  as  wn 
liatten  them  whilst  '^btvuiuiia^,"  and  then  we  cannot 
withdraw  them. 

As  sucii  accidents  an^  of  atmoat  daily  Of^curruatK^,  it 
would  be  a  blessing  to  as  po./r  miners  could  there  be 
something  invented  Co  [jruti'Ct  ns. 

X   CL'Mn£ni.A!ltJ  MiStBR. 

ELECTRICAL  UI^OVfillEES. 

Sir.— I  was  not  a  little  lurijrNeil,  [  may  even  say 
electrified,  to  read  in  Wiv  la<4t  nunilx^r  of  yourexoelteut 
magaxine  an  acconnl  ul  tbe  «>  riilleil  "dlieuverle*" 
in  trictlonal.  or  high  tt'o^jfipn  tlcotricUv.  purporting 
to  have  been  made  by  Mr  .1  .\.  Ilfiir.tfr.  hM'S,)-!! 
Plymouth,  and  exh1blt4.1l  uuder  what  be  O'laalders  l.^> 
be  a  new  form  of  instrument,  and  terms  tbe  Electric 
Fulgurator.  Permit  me  to  say  that  these  very  dis- 
ooveries.  in  air  their  identity,  And  In  the  very  means 
employed  In  their  elucidation,  were  made  by  me  three- 
and-twenty  years  ago,  fact  for  fact,  and  almost  letter 
for  letter,  and  word  for  word  I  These  discoveries 
formed  the  substance  of  a  paper  which  1  forwarded 
to  tbe  Koyal  Society  In  1847,  and  which  was  road 
before  that  learned  body  at  Somerset  House,  in 
January  or  February,  IStS.  The  Literary  Gazette,  of 
that  period,  gives  a  report  of  the  paper,  and  will 
furnish  the  exact  date.  .Sec  also  ProcetJings  of  the  Itayal 
Society  for  184^     In  May,  June,  and  July  of  the  samo 

{ear  I  delivered  a  series  of  lectures  at  the  Royal 
'olytecbnic  Institution,  ou  "  The  Phenomena  of 
Thunder  tstorius,  and  the  Cause  of  Lightning,"  Ac, 
and  1  exhibited  the  powerful  elfects  of  my  disooveiles 
by  producing  loud  aud  ileuse  flashes  of  concentrated 
lightning  through  an  uninterrupted  interval  of  air 
three  leet  In  length.  1  use  the  word  concentrated,  as 
referring  to  ^x^irt/if^,  which  was  here  combined  with 
Intensity.  1  employed  12  Immense  Leyden  Jars,  bavlog 
a  coated  surface  of  upwards  of  100  square  feet,  ana 
rapidly  charged  to  the  utmost  by  the  hydro-electric 
machino  of  tbe  institution.  The  flaehes  wore  some- 
times straight,  but  generally  zigxsg,  or  like  n  long 
line  of  WW's,  slightly  bent,  in  the  form  of  an  Irregu- 
lar curve  from  the  earth,  and  they  were  so  powerful 
that  any  one  of  them  was  capable  ot  destroying  life. 
KMb  jar  was  insulated  upon  a  stout  varuiahed  glass 
pillar,  3ft.  high,  and  the  series  were  connected  to- 
l^etlier  by  a  framework  of  levers,  so  that  when 
charged,  they  oould  be  suddenly  thrown  into  striking 
posMou,  to  determine  the  disruptioa  of  the  lla>h. 
Singularly  enoush,  two-nnd-twenty  ycsrs  afterwards, 
this  self-same  discovery  and  this  seir-same  arrange- 
ment, even  to  the  system  of  levers  and  the  glass  Insu- 
lators, exactly  3ft.  high,  are  brought  torward  as 
novelties  by  Mr.  Hearder.  I  tried  at  the  time, 'how- 
ever, to  carry  the  thing  further,  aud  make  a  far  more 
imposing  demonstration  than  that  above  named.  I 
proposed  to  the  directors  of  the  institution  to  produce, 
by  such  a  combination  of  jars  in  tlieir  Urge  theatre,  a 
flash  of  lightning  throuirn  an  uninterrupted  interval 
of  12  or  2oft.  of  air.  which  I  could  eoaily  have  accom- 
pli..hed,  and  without  danger,  bnt  they  were  afraid  of 
the  occurrence  of  some  f.ttal  acciUeut,  and  for  tills 
reason  alone  my  proposed  demonstration  was  abau- 
doned.    In  proof  of  the  facts  above  stated,  I  refer  to 
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Uie  Polytechole  »d»fTi!»«noiit«  ud  notlocs  of  the 
mmmer  of  IMS.  wbfch  rnny  easllv  be  Men  fcy  «««»«- 
lag  kn  old  file  of  (ho  TiMitj,  ChnmicU,  Fott,  Htmld, 
Villi,  ^.,  Ac-  I  HI"/  ^i*"  ippeal  to  the  tettimony  oi 
tinmberp  who  ittended  my  lecwrM,  Mid  I  think  I  m»y 
»y  further,  th^t  xhitt  is  seuvolr  •  Urlng  eleotiielaa 
of  uois,  mho  did  not  wltoeaa  my  experiment*.  I  (<el 
bound  to  lay  in  cobclnaion,  tbmt  I  em  eonvlnced  Mr. 
Besrder  faH  »ct«l  cniirely  uDder  li  mleteke,  and  wu 
not  cnenlsiinl  of  the  fmu  sbovo  quoted.  I  merely 
npfliili  to  wcile  ibe  qumtion  of  my  origlnel  dlBOOTOry 
Id  1h\*  importanc  oiec tribal  d^Tfllopmeot,  and  1  am 
imly  ^Isil  to  percBlve  ttiat.Wr.  llcirder,  whose  general 
elfifiri^al  experience  ii  well  ui)a«ntood,  1b  bringing 
hifl  reiworcheB  lo  bear  upon  bo  prolific  and  ao  Intezest- 
iDt;  a  Held  of  {ibyalcal  lareitii^aUoa. 

ISHAH  BAoaa. 

PITUANS  PUOXOGSAPHY. 

gjn.— Will  yoo  allow  me  u>  inform  "  Hermit,"  page 
3M,  Thnt  there  fbi!  bf  no  doubt  wliUeTer  that  Pitman's 
phonoeTuphy  1<  the  beat  tyateni  of  ahoithand.  It  la 
foundi  d  ou  pblloacplilcal  prfnciplra,  and  lt<  alphabet 
may  truly  tw  called  the  alphabet  of  nature,  a*  ft  eon- 
LLloa  s.  tryiiibol  for  each  flimpi?  and  dlatlnot  aonnd  in 
«ur  Unaua|;e.  Thr>EK»  'Who  write  other  ayaCeme  will 
cencial^  tie  found  to  be  noranni  adTanecd  in  life, 
who  learned  shorthand  before  Pltman'a  ayatem  wa» 
inlrAdnced.  and  I  feel  sure  tlioy  would  all  reoommend 
thp  tatter  to  a  beginner.  In  r^mpurinr  phonography 
with  other  metho^la  of  ahorthaDd,  it  la  anlliclent  to 
Hiy  that  It  la  eauier  to  learu,  easier  to  write,  and, 
what  iif  aJmoat  of  i^reater  itnportanoe,  eaater  to  read. 
Id  fori;,  I  may  aufely  say,  that  phottograpby  ii  the 
only  kind  of  shorttiHud  wblcL,  wben  put  Into  actual 
piaeUi^e,  and  written  with  aoy  dagree  of  speed,  can 
be  nad  with  (perfect  accnraej  by  any  one  else  beaidea 
the  writrr.  It  1a  ao  liDcommoD  thing  for  yerbatim 
,  reports  of  a^it'eebcs,  taken  In  ptiouography,  to  bo  sent 
to  the  compositor  without  any  fiurther  transcribing. 
I  tliiolc  it  needlesa  to  occupy  one  or  two  columns  of 
our  vuluable  apAce  In  dilatiDj?  on  the  advaotages  of 
ah^trlbaud.  "  Bermlt"  will  dnil  us  eaaayon  the  sub- 
ject at  the  commonremunt  of  any  treatise  on  the  art, 
if  hia  eomraon  aenee  has  not  ulreudy  suggested  them 
to  bin  nihid.  Suffice  to  say,  tbat  It  la  a  great  mistake 
to  RutiiKiKO  tht'  art  is  only  uaeful  to  reporters;  per- 
sons in  rvery  sauntlon  of  life  wi^nld  find '  a  know- 
ledge of  shOTthaud  ol  tbe  ;rreiiK"'  use  to  them  i  they 
woDtd  find  time  and  labuur  as  red  to  a  very  great 
pxteDt.  Pbaiingrapliy  can  be  written  at  a  speed 
three  times  tliat  of  ordinary  <^rltlDg  with  scarcely 
any  masrular  ttUgue,  aod  tbe  shortoand  writer  can 
kcvp  It  up  for  about  half  au  hour  wttboat  any  Inter- 
misiilon,  wliereaa  n  liin;;hand  writer,  if  he  writes  at 
the  top  of  hlo  apeed,  u  dead  beat  in  a  very  much 
shorter  time.  With  rcs;iird  to  the  length  of  time 
taken  Vn  acoulre  o  knou'ledge  of  shorthand,  nothing 
detisite  can  be  said.  Snroo  people  Will  lean  as  much 
In  11  month  ss  flthcm  will  in  a  year,  f  have  had  some 
exp«Hi'Ui.'e  with  ihortbntid  rlnnien,  and  I  have  found 
tbat  while,  a.1  In  eneiTihlnt;  k1h\  only  a  few  attain  to 
real  ^xcelleuc}',  yet  all  are  tibi^  oaidly  to  comprehend 
the  simple  an'd  very  beautiful  principles  of  phono* 
grapby.  and  hy  » jnoderaie  netfreeof  Aoiis,^  appll- 
eation,  to  acquire  a  fair  knowlc^l^  of  the  art  in  less 
tbau  a  year  I  have  kuunn  n  person  without  any 
proloui  acquaEntfLUce  of  p]t0LO<„'rapby,  write  with 
?ery  great  accuracy  Id  bIx  wut'kv'  time.  Thisof  ooorse 
IS  ati  exception.  It  wilt  ^eucrally  be  found  that  a 
modt<rate  amount  of  dnlly  applloation  will  enable 
anynue  to  write  photiotrrupby  at  the  same  rate  of 
ftpeed  at  which  be  writcEi  longhand  In,  f^om  two  to 
six  uiuntlia' Umc,  varying;,  of  co urge,  loeordlng  to  the 
ability  of  tbe  learuer,  and  tbe  Dmosntof  time  he  gives 
up  to  it.  PDrtbcr  pracike  lucreaaes  both  the  speed 
and  the  ca^e  of  wrlili]^.  £xpert  verbatim  reporting 
cae  only  ti^  acuulreU  by  years  of  oonatant  praotloe, 
and  if  "  Ilenuit''  says,  "  How  masr  years  ?''  I  think 
I  ntl^^lLt  aay,  thst  If  yoe  are  aaturally  clever,  and  take 
a  liking  to  the  thing,  and  work  tiard  at  it,  yon  may 
perbaoa  be  able  to  follow  very  cloMly  on  the  heela  of 
a  ipeMker  ut  the  end  of  two  years*  time.  It  is  impoa- 
ftible  to  ifly  bow  long  It  would  take  to  be  able  to  follow 
a  very  rapid  speaker  verbatim.  Ify  own  opinion  ia 
there  BT^  uot  katf  a  doien  men  la  England  who  can 
dalL 

The  spread  of  phonography  has  been  very  much 
returdad  by  the  eouataiit  channel— I  ooght  rather  to 
iiay  iniprov^mcota — which  Mr.  Pitman  has  from  time 
lo  ijnki^  had  the  houeaty  to  Introduoe  into  the  system, 
to  the  detriment  of  hi^  own  pocket  and  the  vexation  of 
old  pbonocriipbera.  I  am,  )iDweTer,  bappy  to  say, 
tbat  u  ,jrtni  deal  of  time  and  labsur,  haa  lately  been 
e depended  in  brlD^ioff  the  ayatem  ai  near  toperlection 
ag  it  la  pogalble  so  to  ile,  and  phoDOCrraphy,  aeeordiag 
to  the  13th  edition  of  the  "Uunual."  which  will,  I 
believe,  shortly  be  pnhltahed,  ja  likely  to  remain,  for 
the  future,  nubfltaut  tally  the  aume.  These  changes 
are  of  conrFie  only  no  minor  poluta,  and  do  not  at  all 
aSi'Ct  tbe  treovril  prluciplen  of  the  art,  nor  do  tbey  in 
any  vny  deter  he y one  from  makieg  use  of  the  exist* 
iDg  pilitioD  of  the  ''  HanuHl." 

All  needful  books  can  be  obtained  flrom  Mr.  Isaac 
I'ltmao.  Bath,  und  ttie  I'/mittir  Jmmat,  published 
weekly,  coo  tains  a  Hit  of  persona  who  correct  exer- 
ciaes  sent  tbrou^b  the  post,  grataltonaly. 

W. 


BEWINQ  MACUIMBS. 

BiH,— If  yon  think  the  following  remarks  will  be  of 
any  use,  you  may  Insert  them  In  your  n«xt  notics  of 
sewing  niiicblnea. 

In  your  lmpre«»ion  of  May  Stb  the  cotton  Is  repre- 
keoied,  on  paji;o  157,  as  cotnlnif  off  sht  shuttle  from  the 
top,  whercai  I  llnd  from  cxperlvDce  it  comes  off  easier 
and  more  regular  from  tbe  bottotn-  Let  anyone  who 
has  a  machine  try  lor  himself.  In  Fig.  10,  on  same 
pajfe  (If  your  InstructlorB  are  lotended  for  anyone  to 
miilce  one  for  himaeif}  tike  sprints  should  be  made  loniz 
eiiDugh  to  catch  tbe  brass  end  of  shuttle  reel,  and  It 
only  waots  to  be  juxt  enough  of  a  spring  to  keep  the 
reel  from  turning  alter  tbe  tehglon  in  making  tbe 
«Uteh  oeaies.  I  think  the  method  of  keeping  the  reel 
\a  shuttle  aa  represented  In  Fl^  8  is  preferable  to 
'Ho,  0  wttb  a  hioE^e  at  the  end,  beoaose  if  the  leel  Is 


not  preeeed  firmly  down,  flm  hinge  goe*  behind  tbe 
end  of  the  shuttle  reel  and  sbnU  it  oat,  instead  of  in. 
I  have  fonnd  this  to  ba  tbe  eaie  two  or  three  times 
with  peiaons  I  have  sold  maeblnM  to.  I  think  Howe's 
Bhuule  admirable  for  leather  or  heavy  work,  but 
think  those  represented  on  {Mtge  1S7  ue  quite  as  good 
for  general  purposes.  I  nave  bad  and  worked  a 
machine  10  years.  My  opinion  respaetlng  the  pause 
spoken  of  by  "  Study,"  on  page  211,  is,  that  it  is  good, 
but  in  my  maoblne  the  needle  bar  goes  down  to  tbe 
full  extent,  then  oomea  up  a  little  way  (thna  making 
tbe  loop  for  shuttle  to  pass  throngh).  then  gees  dosra 
again  Just  aa  the  shoulder  of  shutde  la  paasieg 
through  the  loop,  and,  as  It  were,  eases  the  thread 
over  the  thick  part  of  shuttle,  and  finally  the  needle 
bar  comes  up,  Imfiiedlately  tlie  shuttle  is  past  the 
needle,  to  tighten  the  stitch.    Is  his  tbe  same  7 

OllOCER. 

AN  IHFBOVBD  TEICYCLK. 

Sir.— I  have  enotosed  an  elevation  of  a  trieycle, 
which  I  have  been  altering  and  simplifying  ibr  the 
last  twelvemonths  until  I  have  reduced  It  to  little 
more  than  the  three  wheels  and  the  smallest  possible 
amount  of  framing.  I  can  do  ten  miles  an  hour  on  a 
road  composed  of  the  average  amount  of  up  and 
down  hill,  an4  more  on  a  level  road.  There  are  India- 
rubber  tires  (ol  a  good  substance)  on  all  the  wheels. 
Tbe  front  wheel  is  the  driving  and  steering  wheel,  and 
nothing  can  exceed  it  for  eaay  and  luxurioos  riding. 
In  designing  a  tricycle,  there  are  certain  points  to  be 
observed  to  injure  suoceas ;  I  have  found  them  out  by 
experience,  and  now  offer  my  brother  reader*  the 
benefit  of  them.  The  first  is,  to  keep  the  seat  well 
down  between  the  hind  wheels,  so  as  to  employ  th° 
forward  thrust  ol  the  foot  Instead  of  the  downward 
pressdre,  as  Is  usual.    The  second  Is  to  proportion  tbe 


distance  from  tbe  seat  to  the  treadle*  to  tbe  length  oi 
tbe  Intended  rider's  leg.  The  third  is,  not  to  put  more 
welghton  tbe  driving  wheel  than  is  absolntely  neces- 
sary to  keep  it  to  its  work ;  that  is  to  say,  to  prevent 
its  slipping:  and  last,  bat,  not  least,  to  have  good 
indiambber  tires  to  all  tbe  wheels,  but  espeelallv  to 
tbe  driver.  My  front  wheel  is  .lOin.  in  dlam.,  ana  the 
trailing  wheels  3(in. ;  the  reach  is  composed  ot  two 
pieces  of  ash,  bolted  together  at  the  front,  and  sepa- 
rated about  6ln.  at  the  back  with  •  square  mortice 
through  each,  through  which  a  piece  2ln.  iqnare,  passes 
to  carry  two  Iron  arms  for  the  back  wheels ;  the  seat  Is 
centered  between  the  two  pieces  of  the  reaoh,  and  aup- 

Ed  on  a  spring  at  the  back ;  there  are  no  iron 
on  the  wheels,  which   makes  a  oonsiderable 
'enoe  in  the  weight— it  weighs  altogether  TOlb. 
Mr.  8hlpton,  page  St3,  has  a  good  deal  to  learn  In 
tbe  matter  of  miocipedes;  be  has  too  many  levers 
about  hia  machine.    He  will  soon  find  tbat  working 
his  arms  and  legs  (spider  fashion)  will  soon  eahaust 

hlDL 

T.  COOKZ. 


SINGING. 

Sib,— As  so  many  in  your  columns  have  been 
afforded  opportunities  for  the  consideration  of  musical 
Instruments,  I  feel  sure  of  a  little  corner  for  a  few 
word*  from  an  old  anthor  on  the  cultivation  ot  the 
voice.  Singing  is  not  only  the  expression,  but  an 
aid  to  the  uqulrement*  of  the  "  merry  heart,"  which,  a* 
Solomon  tells  us,  "maketh  a  cheerful  countenance," 
"  hath  a  continual  feast,"  and  "  doeth  good  like  a 
medicine." 

William  Bryde,  one  of  the  greatest  musicians  ot 
the  Elliabethan  age,  in  the  preface  to  bis  collection 
of  "  Psalms,  Sonnets,  and  Songs  of  Sadness  and 
Pletie,"  published  in  1598,  gives  the  foUowiog  reannns 
for  learning  to  aing,  the  amusing  qualntness  of  which 
Is  mingled  with  gM>d  sense :—"  Keaaons  briefile  set 
down  by  th'  auctor  to  persuade  every  one  to  learn 
to  sing.  1.  It  is  knowledge  easllie  taught  and 
quicklm  learned,  when  there  is  a  good  master  and  apt 
BCholar.  2.  The  exercise  of  singing  Is  delightful  to 
nature,  and  good  to  preserve  the  health  of  man.  3. 
It  doth  strengthen  all  the  parts  of  tbe  heart,  and 
doth  open  the  pipes.  4.  It  Is  a  singular  good  remedy 
tor  a  stuttering  and  stammering  In  the  speech.  S.  It 
is  tbe  best  means  to  preserve  a  perfect  pronuaolatiou, 
and  to  make  a  good  orator.  0.  It  is  tbe  only  way  to 
know  where  nature  hath  bestowed  the  benefit  of  a 
good  voice,  which  gift  is  so  rare,  that  there  Is  not  one 
amongst  a  thousand  that  hath  it  -,  and  in  mauie, 
that  excellent  gift  is  lost,  because  they  want  art  to 
express  nature.  7.  There  la  sot  any  mnalck  of  instru- 
ments whatsoever  comparable  to  that  which  is  made 
of  tbe  voyce  of  men,  where  the  voyces  are  ^;ood  and 
tbe  same  well  sorted  and  ordered.  8.  The  better  the 
voyce  is,  the  meter  it  is  to  honour  and  serve  God 
therewith,  and  the  voyce  of  man  Is  ohiiiBy  to  be 
employed  to  that  end." 

"  Since  sinking  is  so  good  a  thing. 
I  wish  all  men  would  learn  to  sing." 

G.  B.  Lcrr. 


OLD  ML'SIC 

Sir, — If  one  of  yenr  '*  Hannonloos  "  correspoudenia, 
sitting  down  to  his  origan  or  piano,  was  asked  to  play 
tbe  oldest  tune  In  the  world  ;  what  tune  would  it  be  7 
Let  me  suggest  Oiat  It  would  have  to  be  a  Welsh 
tune.  Why  not  ?  Thij>  KngllalimaD  t*  often  loo  ready 
to  sneer  at  Wales  and  Wcleberie.  But.  there  swa 
Welsh  bard* ;  they  ^o^  music,  liarpa  and  alt :  mvtiA 
of  thelrmnate  has  come  down  to  OL^r  acofflnc  age; 
some  of  it  must  be  old,  and  i  want  to  know  whether 
it  doe*  not  compri!^  homc4>f  tbe  oldest  muaic  eictautf 
Take  one  tune,  by  do  mexat  the  moat  ancient^.**  Uorfi 
Khyddlan."  It  oommi'morateii  a  battle  whi^ti  occurred 
in  the  year  a.d.  8(j|  ;  more  than  a  tbeu!unfl  ycara  ai;a 
Tbe  air,.  Indeed,  is  naid  by  the  Bnfink  lunrijt,  Blne-iey, 
to  be  "  Infinitely  loo  BrtlSclal  for  thow  dark  ai;e>', 
but,  does  not  this  ^'Iclously  Iwg  the  whole  question, 
whether  those  agca  were  '  dark  "  lu  the  lense  ol  musi- 
cal akillf  Also,  tbe  ttine,  ah  a  plaintive  clej^y,  bewail- 
ing, a  looal  slaughter,  would  not  have  been  likely  to 
be  composed  except  at  a  time  when  feelingn  wrre  f  re&h. 
To  douot  the  date,  pt'oma  te  be  mere  doubt  for  doubt- 
Ings  sake,  and  aa  L^atolloua  acei>Llc;m,  an  wben  aj;,ratn 
the  SufUtk  Dr.  liumcy  doubt*  whelher  the  Widnh 
could  have  InventF.I  enuntt^riiolnt ;  aud  yet  counter- 
point  Is  found  In  full  ferce  in  the  Welsh  mauuacrlpt 
Berorlmtb.  Let  nte  select  as  what  [  conceive  to  Sa 
tbeoldestof  the  old  Weleh  tuuet>,  the  bcauitfnl  and 
really  '  sacred 'air"  N'o- fjilen'  li  baa  stranRcaDii- 
qne  grace,  and  a  fine  dow  of  melody  ;  and  it  la  alluded 
to  by  one  of  the  grenteac  and  most  indubitable  ot  the 
barda  This  bard  wiia  Aneurln;  he  fiourished  A.o. 
570;  bis  poem  "  The  (lododln^' hax  come  liowD  to  tis 
in  a  perfect  state  ;  ii  ia  biftblv  epic  in  its  tone,  aot]  I* 
unmistakeably  pri-nitive  in  It*  crandeur ;  if  It  be- 
longed to  any  other  country  but  the  Walca  which  the 
Prince  of  Wales  never  coca  near,  at]  our  £n{;]liih 
glossographers  and  antiquity- moagera  would  rnvo 
about  it.  This  Qododln  poem  of  Aneurin  bas  been 
ably  edited,  word  far  word,  and  truiilaied  by  Willuma. 
Atllne88*, are  the  fjranitic  old  Welsh  words,"  Cann 
ealan  a  darmelthei,"  meiulng  whkti  be  wove  into* 
song  for  tbe  oalendu  of  Jnnuar^'.  Thus  tbl*  la  adtruet 
recognition  ot  the  .lir  Noi  Galea— .Vm  is  alt^ht,  and 
Oaltm  or  rxlan  is  calcnda  ;  Noa  Caleu  la  Chriatmas- 
tlds  ;  and  why  do  not  oor  British  cbnrrJties  use  thts 
oldest  of  ChnatmAri  caroU  ?  1  fancv  "  Itouaaeau's 
Dream  "  is  a  mere  aOuptalion  ol  it  Will  some  friend 
adduce  a  tune  older  than  tlil*"Nos  Galeo,"  which  is 
1300  year*  old  7 

Gi 


DRY  PIATK  PHOTOGKAPHV. 

Sia, — Dllfervat  sy^ftcni.*  t^tpin  to  fluc.^eed  wIEb  itff- 
ferent  manipalatoim.  For  my  own  part,  1  could  make 
nothing  of  tannic  add,  and  little  of  nollodlo-albumen. 
but  I  succeeded  well  with  FothergiU's  process.  Uy 
method  was  as  follows -.—Sensitise  aa  usual;  wash  In 
aix  drachms  of  dtstlMed  water ;  pour  albumen  over  tbe 
plate,  and  let  it  run  wcU  over  the  aurface  backward* 
and  lorwards  for  nearly  one  minute  ',  wash  in  throe 
waters,  and  lei  the  plate  stand  to  dry ;  develop  with 
pyrogalllc  I  used  Keeus's  collodion,  and  never  found 
blisters,  or  anything  of  the  sort.  There  waa  no 
need  of  the  bUtck  varnish,  as  the  fihn  wa*  pcrfeetlr 
secure. 

This  is  a  more  troublesome  prooess  than  "  Tannle 
Acid's"  and  eonsequently  his  is  preferable  on  that 
aooount,  if  the  result  is  as  good.  Perhaps  be  will 
try  this,  and  I  will  try  his,  when  I  can. 

M.  W  G. 


INTEHVBB&NCK  BINGS  BODND  THE  SUN. 

Sir,— On  page  865  of  the  present  volume.  In  tbe  last 
parasraph  but  one  of  Mr.  Webb's  "  Hints  to  Astro- 
nomfeal  Students,"  he  says  respecting  interferenca 
rings :— "I  have  noticed  a  border  ronnd  the  limb  of 
Venus  undoubtedly  due  to  such  a  cause,  and  In  all 
probability  It  would  be  very  conspicuous  round  the 
sun  were  it  possible  te  view  him  without  such  a  dark- 
ening apparatus  as  must  extinguish  all  such  appen- 
dages." I  think  an  experiment  I  have  tried  wlU 
enable  him  to  see  the  interference  rings  ronnd  the  sun 
very  easily,  and  also  possibly  lead  him  to  suspect  that 
such  an  appearance  in  optical  instruments  arise*,  not 
from  the  paaaage  ot  light  through  space,  but  from  the 
eharaoter  ot  the  media  we  employ.  I  took  a  simple 
pocket  lens  and  placed  It  in  the  snn,  then  stood  about 
a  yard  off.  Tbe  lens  was  about  an  Inch  ibens.  The 
image  of  the  snn  in  this  position  resemble*  a  brilliant 
star.  I  then  took  a  narrow  slip  of  card,  and  with  a 
pin  pierced  a  small  hole;  then  about  half  an  inoa 
from  this  I  made  a  smaller  hole.  Then,  at  tbe  same 
distance,  a  third,  pricked  with  either  only  the  point 
of  the  pin  or  with  a  small  needle  t  a  fourth  wa*  made 
still  finer.  Now,  on  looking  through  the  first  hole, 
held  close  to  the  eye,  the  Interference  ring*  were 
plainly  pereepUbJe,  but  through  the  second  still  more 
apparent,  and  tbe  sporlous  disc  ot  the  sun  larger ;  In 
tbe  third  hole  the  disc  appears  larger  still,  and  in  a 
very  fine  hole  the  disc  is  larger  still,  with  only  two  or 
three  interference  rings.  1  tried  the  ex|Mriment  also 
with  a  bemlsphencal  tens,  with  rather  a  bitter  result. 
It  was  a  very  interesting  experiment,  and  the  view  of 
the  minute  image  of  the  ma  resembled  a  very  distinct 
imsge  of  a  brilliant  star  aa  aeen  through  a  good  tele- 
scope. Now,  on  making  the  experiment  at  night  vrith 
tbe  same  instruments,  only  using  a  paraffin  lamp  for 
the  source  of  light,  I  found  exactly  the  same  elTi:ct 
produced,  where,  of  course,  the  eflbct  of  dlstauc* 
could  not  be  taken  into  account. 

W.  C.  M. 

THK  EYK.-1NVKBTED  P1CTURB8. 

Sir,— Onr  friend  and  Instructor,  "F.R.A.S.,"  pag» 
277,  Justly  auswera  "  The  Welsh  Shepherd  "  as  to ''  in- 
verted Imsges."  When  the  top  aud  the  bottom  of  tho 
mi»d  is  determined  we  shall  find  t>iat  the  position  of 
tbe  picture  upon  the  retina  will  affect  our  jadgmunta 
aa  totho  real  position  of  visible  objects.  The  "  W  S." 
appears  to  forget  that  if  tbe  little  boy  saw  everything 
around  him  In  an  inverted  position  (as  "W.  8. '* 
preaumesj  that  be  would  see  his  own  drawings  In  tha 
same  manner,  and  therefore  repreaent  them  in  tlU 
same  position  as  a  normal  eye  sees  then". 

VecKG  Idea. 
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KXAUIHATIOir  QUSaTIUNd. 

SiK.— la  his  letter,  en  page  283,  br  taklas  the 
TOlone  ol  one  grafaune  ot  hf  drOKea  u  11-16  Utras,  In- 
■•«ad  otualngthe  more  Meurate  value  of  11-161,  Hi. 
Darls  makM  (be  ansverto  "Zeta's"  query  101-464 
Ittne.  (oMead  of  the  more  oorreet  rolnme  of  101-461 
Strre.  This  dlierepaney  between  "Zeta't"  replies 
mlcht  eontttsa  hlra,  so  I  have  reterred  to  it  to  explain 
boir  the  dlftrenoe  arose.  In  ansmrln(  suoh  qnes- 
Clons  as  this  a  certain  defnee  ot  accuracy  Is  essential, 
aad  It  Is  to  be  regretted  it  Is  not  always  used. 

Also  -with  regard  to  methW,  Hr.  DaTis  has  assniaed 
tin  theoretical  speoiflc  (ramjr  I  -0365 ;  Frankland  and 
Kolbc's  researebes,  thouffb,  indicate  a  speeiBo  graTltr 
eonsMerably  higher,  approaching  that  of  ethyl  bydriae 
—that  is  to  say.  aboat  l-OTS. 

Allow  me  to  draw  the  attention  ot  "  Sigma  "  to  the 
letten  on  page  983,  signed  by  Mr.  Keman  and  "  E.  J. 
W."  The  latter  Is  opeelally  rloh,  and  its  author  seems 
to  bold  a  very  different  idea  of  tbe  "  safety  and 
seeority  "  of  the  Soatfa  American  RepnbUes  to  that  or 
Her  Haiesty's  OoTemment,  or  perhaps  I  should  qualify 
by  saying  he  "belieTas." 
for  "  adds,"  line  10,  page  382,  read  "  ozlde." 

Ubbajt. 


THE  FLUTE. 

8iB,— As  flautists  are  coming  to  the  front  in  tbe  oor- 
respondenoe  pagea  oi  oor  magazine,  perhaps  I  may  be 
aUowed  a  few  words.  An  eminent  composer  when 
asked  why  be  wrote  soUttIa  for  the  flaw  in  the  scores 
of  his  operas,  replied  that  he  hated  fletes— they  were 
never  in  tone.  This  has  remained  a  fact  in  flutes  np 
t*  a  few  ysars  bsok.  I  hare  been  Is  the  maslcal  pro- 
fession as  a  flautist  for  a  number  of  years.  I  began 
with  the  old  Nicholson  flute;  and  howerer  well  it 
may  be  made.  It  is  a  most  Imperfeet  Instrument. 
There  are  always  some  of  the  notes  a  great  deal 
weaker  than  the  others,  especially  C  and  E,  and  the  In- 
strument is  generally  more  or  leu  out  of  tune,  defects 
arising  from  the  hole*  not  being  In  their  proper  posi- 
tion. If  they  were  so,  the  fingers  could  not  reach 
them.  In  tbe  flutes  (Sloesma  Patent)  sold  by  Chappel. 
Kew  Bond-street,  it  is  sought  to  remedy  this  by  tbe 
introduction  of  a  key  for  tbe  third  finger  ot  each  hand 
br  making  tbe  boles  and  bore  of  the  instrument  larger. 
They  ore  very  good  instruments.  The  flutes  sold  by 
BoOM^y  (Pratlen's  Perfected)  are  also  very  good,  but 
aeitber  of  them  attain  to  what  Is  wanted— equality  ot 
tone  and  tune.  I  played  some  years  on  the  Boehm 
Flute,  and  although  the  change  of  fingering  Involves 
the  stadcmt  in  an  extra  amount  of  practice.  I  feel  as- 
sured that  ta  the  end,  from  Increased  tone,  correct 
tune,  and  ease  of  exeoatlon,  he  will  oongratulate 
himselt  on  having  adopted  the  Boehm  system.  A  re- 
«ent  cortespondent  speaks  of  the  constantly-recurring 
dOBonlty  In  executing  rapid  paissges  on  this  flute. 
This  Is  directly  oontrsry  to  my  experience.  With  the 
old  system  of  fingering  it  is  impossible  to  execnte  In 


a  orealtable  manner  many  slorrlng  passages  In  ex- 

"teys;  they  are  simply  botched  and  struggled 

over,    with  the  Boehm  Flute  It  Is  about  as  easy  to 


play  oB  five  or  six  flats  as  to  play  on  that  of  C  natural. 
The  flute  [  use  at  present  Is  Carte's  patent,  combining 
Boehm's  fingering  with  Carte's  fingering  and  Improve- 
ments. For  volume  and  quality  of  tone  and  facility 
of  fingerlDir,  I  believe  they  are  unequalled.  And  for 
the  great  desideratum  la  flutes— that  of  being  well 
in  tune— I  can  almost  say,  using  the  words  literally, 
they  are  perfect.  The  only  otijection  I  have  to  them 
is  their  price— to  the  profeesion  £22.  Before  pnr- 
chasing  this  Instrument  I  was  induced  to  read  Clinton's 
essay  on  his  flute,  and  naturally  thought  great  things 
ot  his  instrument.  I  made  laqulry  of  some  flautists 
who  have  held  good  posUlons  in  London.  I  was  told 
his  flute  was  grmdually  being  abandoned,  and  that  tbe 
Carte-Bochm  Is  adopted  by  the  principal  players  in 
tbe  profession ;  personally  I  know  nothing  of  it. 

OmioN. 


SXTMCTS  7&0M  COERESPOITDEMCB. 

BKV.  E.  KEHNAITS  "SEHIOCS  ERRORS."— 
"  Inertia"  writes  :— "  Un  paget&7,  of  our  Journal,  Ur. 
O'Connor  has  attempted  to  correct  ttrimu  errin  in  the 
very  useful  and  instructive  papers  written  by  Hr. 
Kernan,  occasionally  given  by  yon,  and  doubtless  read 
by  the  majority  ot  your  leaders  with  great  pleasure 
and  satlsfaotlon ;  tor  my  own  part,  they  retail  old 
lessons  and  laws  (someUmea  nearly  lost  in  a  practical 
lite)  with  a  freshness  and  simplleity  so  readsible,  that 
few  ot  ns  will  floiah  the  ohapten  witbont  some  benefit, 
even  it  it  bat  reireshes  the  memory  »t  rudiments  too 
often  forgotten.  Surely  the  presumption  so  visible  in 
one  that  has  yet  to  learn  tbe  comet  meaning  ot  inertia 
and  momentum,  will  meet  with  theremaiks  from  your 
better  Informed  correspondents  they  deeerve.  Allow 
me  to  observe.  Sir,  that  this  one  ineorraet"  eorree- 
tion.'  forms  the  "  few  errors  "  so  ostensibly  displwed 
by  your  correnondent.  With  regard  to  the  class!  flea- 
tion,  If  Mr.  O'Connor  will  read  the  former  paragraphs 
In  oonnectioB  with  the  one  be  has  quoted,  I  tbink 
most  of  yonr  readers  will  form  their  own  conclnstons 
as  to  tbe  one  wfaleh  Is  so  -  much  superior '  to  the  other." 

EHIGRATIOir.— R.   Smith  writes:— "I  am  very 

flad  to  see  the  tmigrstlon  question  In  yonr  pages,  and 
cannot  but  think,  an  amount  ot  useful  Information 
will  be  obtained  by  its  ventilation.  I  have  travelled 
in  the  United  Slate*,  and  will  answer  with  pleasure 
any  Inquiry  from  brother  raadera  I  think  there  Is 
great  hope  for  "  Railway  Clerk"  in  the  Western  States, 
where  he  could  tickle  the  earth  with  greater  advan- 
tages to  himselt  aad  family,  than  ledger  tickling  In 
railway  depots  in  England. 

THE  BICTCLB.— J.  Hare  write*:— "A  correspon- 
dent of  yours,  who  signs  himself  N.  Q.  Lambome, 
and  who  state*  he  has  been  a  valoolpedlst  more  than 
twenty  years,  states, '  The  blcyele  is  only  fit  for  those 
who  are  fond  of  dangerous  sports.'  ITow  I  think  this 
rather  too  hard  on  us  poor  bicyclists,  and  begtto 
Inform  him,  that  I,  a -mere  amateur,  have  performed 
several  Journeys  on  both  business  and  pleasure,  on 
this  '  dangerous  *  (7)  machine,  carrying  a  considerable 
weight  of  luggage  on  my  last  Joumey,  and  did  it  all 
without  a  sonuen.  I  think  the  bleyeu,  made  as  Ugbt 
as  possible,  consistent  with  the  required  strength, 
wlcli  a  few  minor  Improvements,  and  a  pair  ot  the 
India-rubber  Ured  'Phantom'  wheels,  will  be  the 
maobtne  ot  tbe  fbture.  Tet  l,  along  with  many  of 
yonr  correspondent*,  should  like  to  see  the  meriu  ot 
the  different  machines  ably  discussed  in  your  JoumaL 
I  must,  however  say,  that  I  have  not  tried  these  cele- 
brated wheels,  mine  being  a  machine  with  a  pair  ot 
flrst-olass  ash  wbeels,  but  If  they  have  halt  the  advan- 
tages wblob  the  advertisement  statss,  they  mast  be 
Indeed  a  great  dealderatum  to  admlren  of  the  bicycle." 

COMHBBCE  AND  TRADE.-" A.  W.  J."  write*: 
— '*  Tour  correspondent, '  F.  W.  M..'  seems  to  have  got 
Into  quite  amist ;  he  has  been  firingvride  ot  the  mark, 
heisdlsoassi'ig  a  point  that 'Herbert' never  raised. 
I  oonsider  *  Herberrs '  argument  is  conclnsive.  '  Her- 
bert '  says, '  It  I  freight  a  ship  with  a  cargo  which  costs 
me  £M,000,  and  she  brings  me  back  a  cargo  lu  lieu  ot 
it,  of  the  value  ot  £29,000, 1  think  my  trade  would 
be  very  prosperous,'  Ac.  Let  'F.  W.  U.'read  this 
sgain  and  then  his  own  mystlHel  reply.  Again,  let 
*  V.  W.  H.'  send  a  cargo,  worth  £10,000,  and  In  return 
receive  only  £9,000  ;methlnks  he  would  soon  have  to 
retire  on  a  beggarly  nothing.      Bis   argnraent  as 


&EPLI88  TO  qUIBIES. 


LITHA^RGE  AND  GLYCERINE  CKUCNT.  — I  am 
Sony  to  say  that  in  my  hands  tUs  hu  praTed  a  tots) 
(aUnre.  A  very  valuable  cement,  vbicli  I  hare  oieil  for 
many  years,  and  which  is  especially  acrriceable  where  cavities 
hare  to  be  filled,  ia  made  by  mixing  equal  parta  of  litharie 
aad  white  lead  with  a  snSldsnt  quantity  of  copal  oil  varniaL 
Of  oottise  it  should  be  only  made  as  wanted.— T.  W.  ff  ns. 

[S7»4.]-THE  Q04T  AND  THE  GRASS  PLOT.  — U 
asawer  to  Captain  Baxtsr'a  query,  I  bw  to  inform  him  that 
the  length  of  tether  reqaiced  would  be  2Stft.— G.  A  S. 

[3490.]— THKEB-VHEELEO  VELOCE.— Should  key  ou 
one  wheel  on  the  hind  axle,  and  leave  the  other  to  run  loose : 
it  toma  coniera,  drires  aa  well  as  with  ratchets,  and  la 
acosomical.    I  hare  mads  one.— J.  H. 

ni77S.]-t-FLATE  PHOTO  CAiCEEA— I  beg  to  inform 
"Mas."  it  is  a  camera  for  the  stadia  that  I  wiah  to  eouatnict 
flrat,  but  hope  he  will  at  aome  facora  time  gire  sketch  and 
description  of  a  portable  one,  ai  I  lure  no  doubt  many  other 
eadsrs  of  ths  Eaouau  UxcHamc  would  b«  benaSted 
thereby.— Sh&tor  Blocx 

[37T».]-BOILER  AND  SAFETY  VALVE8.-I  bag  to 
answer  this  very  impettsat  question  more  tuUr,  for  the 
benefit  of  amateurs  snd  others  requiring  to  know  ttte  presmire 
on  ssMy  vslves,  or  weight  oa  lerct  to  equal  a  giren  pieiaure 
ofstesm  en  valves.    lint  find  the  woght  of  valre  D.  spindle. 


regards  paying  workmen's  wsges.  Is  very  ohildlsb. 
ft       ■  •       • 


TURNING  H0RSE8X>nT  TO  GRASS.-"  C.  E.  8." 
in  a  letter  says :— "  When  horses  have  snSered  In 
their  -work  from  anything  ot  the  nature  of  strain  ot 
the  sinews  or  their  ligaments,  or  when  their  legs  are 
very  much  the  worse  ler  wear,  they  should  be  allowed 
no  exercise  but  such  as  they  can  get  In  a  loose  box ; 
they  should  be  treated  as  s  man  would  be  who  had 
sprained  his  ankle  and  miw t  be  confined  to  his  sofa. 
On  the  other  hand,  I  have  seen  horses  which  were 
preUy  good  oa  their  legs,  bnt  stale,  groggy,  and  tucked 
np  from  bard  work  and  dry  and  exciting  food,  Improve 
as  it  by  magic  when  turnad  out  to  grass  on  the  tol- 
lowtngr  plaiL  I  have  housed  them  during  tbe  day 
time  In  a  well- ventilated  building,  darkened  so  as  to 
exclude  the  sun  and  files,  giving  them  about  halt  a 
peek  ot  com  daily,  with  bran  and  clover  chaH;  they 
nave  then  been  tamed  out  at  night  in  a  pasture  In 
wbieb  there  was  an  abnndanoe  orgrass.  Under  these 
circumstance*  they  are  never  tormented  by  flies, 
when  tbey  are  out  all  Is  cool  and  quiet,  the  long  grass 
satanted  with  dew  supplies  an  admirable,  oooL  ra- 
Irigetating  ponltiee  to  their  legs  and  feet,  and  the 
grass  they  get,  combbied  with  their  dally  teed  ot  com, 
•eois  tepliimp  up  their  bodies  without  much  Inter- 
lerlng  with  their  condition  for  work.  I  have  taken 
"P.honeetreatwl  In  this  way  as  late  as  September, 
aad  had  them  In  a  very  bir  order  tor  work  by  the 
oommencement  ot  the  hunting  season." 

^u'^f.'S..?*'  ^'^^  LEAVK8.-A  oorrespondeut  of 
the  "FhUospphical  Hagazlne  "  states  that  fromexpe- 
rtmenu  which  he  has  made  he  finds  that,  on  being 
dried,  which  should  be  done  in  the  ehade,  and  infused 
*'' J'i*'"P2''  '•"  '••»*»  »'  *•>•  Tloe  naake  an  excellent 
snbstitnte  tor  tea.  He  has  also  found  that,  on  being 
out  small,  bruised,  and  put  Into  a  vst  or  mashing  tub, 
and  boiling  water- poured  on  them  In  the  same  way 
a*  done  with  malt,  the  prunings  of  the  vine  prMnoe 
liquor  of  a  fine  vinous  ouauty,  which,  on  being  fer- 
mented, makes  a  very  fine  beverage,  either  strong  or 
weak,  as  yon  please :  and.  on  being  distilled,  producc/i 
an  excellent  spirit,  of  the  nature  ot  bran-'y.  In  tho 
epurae  ot  his  experlmeais  he  found  that  the  fermented 
Honor  from  the  prunlngs.  particularly  the  tendril*, 
when  allowed  to  pass  the  vlnoas,  and  to  run  iuto  llie 
aoetoua  termeniailon,  makes  uucomm-inly  fine  vinegar 


should  Judge  irom  his  note,  he  is  not  a  business  man, 
nor  either  that  he  is  acquainted  with  the  laws  of 
trade," 

A  PRACTICAL  HETHOD  OF  DETERMINING 
THE  FOCAL  LENGTH  OF  A  CONCAVE  LENS. 
— "  8.  T.  Preston '*  writes:  —"  Place  the  lens  in  the  sun's 
rays,  so  that  the  lumlnoua  circle,  formed  on  the  screen 
is  equal  to  twice  the  aperture  ot  the  lens ;  then  the 
dtstaaoe  from  the  screen  is  the  focal  length  required. 
Or  combining  with  the  lens,  a  con  rex  lens  ot  ehort  focal 
length,  whoee  focal  dhitanee  Is  known,  then  observe 
tbe  focal  length  oi  the  combination,  and  calling  F  the 
focal  length  ot  the  lenses  combined,  and/'  that  of  the 
convex  lens,  the  required  focus  may  be  simply  got  by 
the  formula, 

rr 

Required  focus  = " 

f-r 

NUMISMATICS.— Samuel  Smith  writes :— "  I  trust 
that  Mr.  Henfrey  will  accept  my  thanks  for  his  reply 
to  my  query  about  tbe  two  coins,  a*  also  '  Collector,' 
who  has  quite  destroyed  my  belief  In  the  Immannel  de 
Rohan  being  a  token.  I  am  obliged  to  him  fordoing 
so.  I  am  interested  In  Hr.  Henfrey's  articles  on 
ancient  coins.  I  hope,  when  he  comes  to  treat  an  the 
gold  oolns  ot  England,  he  will  drive  away  some  ot  tbe 
mist  that  hangs  over  them,  and  explain  bow  a  noble, 
which  nearly  equals  our  sovereign  In  weight,  and 
exceeds  it  in  beef  baying  oaptbllities  twenty  times, 
should  be  called  6s.  8d.  ft  was  valued  at  80  pennies, 
bnt  the  penny  was  a  very  different  ooln  from  onr  pre- 
sent coin  ot  that  name.  I  fancy  an  article  on  that 
suttJeet  would  interest  a  good  many  readen." 

BOILER  INSPECTION.^rohn  Swift  writes  :- 
"  UIght  I  be  aUowed  to  draw  yonr  attention,  and  that  of 
your  verv  nnmerous  readen  in  tbe  engineering  world 
to  the  fact  ot  a  seleet  committee  ot  the  House  of 
Commons  now  sitting  to  Inquire  into  the  causes  of 
boiler  exploeloaa,  also  to  remark  :as  to  the  ptrtomul 
of  said  committee,  that  nine  out  of  tbe  fifteen  gentle- 
men are  all  Lancashire  mannfaeturera,  and  I  think  two 
othera  alsoengaged  In  trade.  That  there  are  network- 
ing men's  members '  on  the  oommlttee,  but  that  there 
are  two  memben  for  Bolton  and  no  member  for  Bir- 
mingham. TheoountyofStaffonUhlra,Ithtnk,is  dis- 
tinguished for  boiler  explosions,  but  Hr.  McLean's 
namcjis  not  on  the  committee." 

VELOCIPEDES. -8.  James  wys :— "In  reply  to'lsle 
of  Ely,'  the  osotlHttng  treadle  bars  ot  the  back-wheel 
blcyclea  are  IMn.  apart  only,  and  tbe  chains  never  rnb 
the  wheel  In  ordinary  turninge.  When  they  do  it 
mnlces  no  difference.  I  think  he  does  not  understand 
the  treading  motion.  It  ia  not  an  UDcommoD  one,  but 
the  same  aa  that  in  the 'Maccleideld,'  'Kdlnburgh.' 
'  Kng'tsb.'  and  all  the  improved  tricycles." 


and  lever,  snd  sdd  to  it  the  weight  of  counterp<Hse  weight 
required  to  bring  the  lever  to  a  lerel  in  Iba.  ana  ou.  Then 
find  the  pnasnre  you  want  on  rslve,  or  by  knowing  the 
pressure  you  want  on  the  aquare  Inch ;  multiplr  this  pressure 
by  the  number  of  square  inches  of  valre  soriaee,  or  rather 
outlet,  aa  at  E,  and  the  product  ii  the  pressure  oa  valve ; 
then  from  the  pressure  on  ralve  found  aubtract  the  weight  of 
valre,  spindle,  lever,  and  counterpoise  weight,  and  multiply 
tbisprodnet  by  tbe  length  in  inches  {rom  A  to  B.  and  diride 
by  the  length  in  inches  you  want  ths  weight  to  be  towards  C, 
and  the  pnduct  is  the  number  of  lbs.  weight  t«  be  hunt  on 
ths  fixed  point  at  C.  Eiample:  Say  lever  33lia.  long,  and 
valre,  apindle.  lever,  and  oounterpoiae  weight  weigha  lUb. 
lOos.,  valve  3'  diameter,  snd  ddb.  preianre  per  aqnare  iseh, 
7-0686  X  60  =  434'lieO  -  14-6*E^  =!  418  4910  x  3-85  = 
1863 -34(7(0  -i-  n-SS  =  S8-641b.  weight  required  at  C. 
2Siin.  fiwn  A  Multiply  the  aquare  ot  the  diameter  of  valve 
by  -78S4,  and  the  nrodnet  ia  the  area  of  surface  3*  x  3°  = 
9  X  -7864  =  7-0686  squsre  inches  in  Sin.  diameter.  Divide 
the  namber  of  oza.  by  16,  the  oas.  per  lb  ,  and  the  product  is 
the  decimal  vslne  of  tlie  ota.,  lO-OOO  -H  16    =   -C25    = 

lOot— J.  HOVELt. 

[3803.]-CHANGINQ  THE  COLOUE  OF  PEIiniO?ES.— 
If  "J.  D.  M."  wishes  to  permanently  improve  his  primroses, 
and  to  obtain  a  good  race  of  his  own  ennobling,  I  woul* 
recommend  him  to  cross-breed  them  irtth  dark  coloired  poly- 
anthus, and  to  save  and  aow  tbe  seeUi.  The  result  will  most 
likely  be  aeedlinga  of  rarioua  colours ;  he  can  aave  thoaehs 
likes  best,  and  if  he  chooaea  repeat  the  process  of  crota- 
breeding  them  at  pleaeure,  till  he  obtaina  a  race  which  will 
amply  repay  him  ftir  the  alight  attention  required.  I  think 
he  will  find  thia  a  much  safer  and  more  interesting  method 
than  using  chemiesls.  If  "1.  D.  M."  ii  not  famUiar  with 
hybridising,  snd  would  like  to  bars  a  few  hints,  I  wUl  (with 
eur  Bditor's  permiasieo)  eudesroor  to  give  him  a  few.  If  ha 
merely  wishes  to  imprare  those  he  already  has,  high  calti\-a- 
tion  may  perhaps  do  thia— S.  Roaias. 

(p83».]— TRACING  CLOTS.— Get  a  6d.  pot  of  oi-gaU. 
and  mix  a  little  both  with  ink  and  colours ;  if  mk  went,  then 
tsks  on  the  doth,  increase  the  quantity  of  ox-galL  Bowaey'a 
is  the  beat  maaafactured.  As  regarda  colouring  tracings, 
yon  ahould  always  colour  on  back,  sa  the  iaklinea  are  UMils 
to  being  oblltented  on  applying  the  colour.  For  your  walla 
use  lake  or  carmine :  wood,  buret  aieiua ;  alstes,  pruaaian 
bins,  or  indigo  and  lake.  Mix  yonr  coloura  rerr  duk,  so  as 
they  msy  appear  of  proper  atrength  on  oppoiita  side.— 
Da^ooBTSXikit. 

[38S6.1-SPBED,  fcc.,  OF  TRICYCLES.— I  believe  the 
arerage  rate  on  tricyciea  druiru  6jr  tenert  ia  about  7  to  10  mil6a 
an  hour  (and,  indeed,  thia  is  the  arersgs  rate  of  mbst  Teinei- 
pedes).  Some  of  the  Inreutora  aaaert  that  they  are  eaiier 
than  bicycles,  bat  I  do  not  conaider  they  are  so  io  practice. 
except  it  be  that  the  seat  la  easier.  The  one  epeken  ot  by 
Andrew  Johnaon  wonld  do  well  for  two  riders ;  but  tor  one  a 
trieycle  ia  a  miserable  affair  uslesa  it  dhvea  by  levera.  The 
coat  ought  to  be  about  £8  (I  can  make  good  onea  at  that). 
Ths  driving  wheel  ought  not  to  be  more  than  38",  and  the 
cranka  6*.— 8.  Jaxks. 

[3861.1  -  SIZE  OF  NOZZLES.  —  The  nUe  ia  3.16lks 
internally,  S-16thi  for  water;  and  tat  steam  itisf,  and 
internally  t— J.  Haedhan. 

[3869.]- WEIGHT  OF  WATER.- The  bucket  wiU  appa- 
rently increase  in  weight  as  it  appnnchea  the  top ;  this  is 
owing  to  the  decresseof  Isrerage  by  the  roller  becamieg 
thicker  with  tbe  rope  coiling  rennd  it;  and  not  to  any  differ- 
enee  in  the  weight  of  the  backet  from  difference  of  diitance 
from  the  centre  of  the  earth.  Uode  of  calculatioa.  Let  a 
=  diameter  of  roller ;  h  —  thickness  of  roping  wonnd  oo; 
w  =  weight  of  water  at  bottom  of  the  well ;  and  wl  weight 
of  water  at  top  of  the  well.  Thea  as  ■  :  («  -I-  Si)  .  ; 
»  :  »«.- B. 
[3869  ]— WEIGHT   OF  WATER.— "  Countryman  "  com- 

ElaiDs  of  hie  bucket  of  water  being  ao  maoh  heavier  at  the 
ottom  of  the  well  than  at  the  top.  He  wants  aa  exnlnnalioQ 
of  this,  and  a  simple  rule  to  work  it  out.  Tbe  real  trtiiL  of  - 
the  matter  is  that  his  backet  of  v.iter  is  actually  of  less 
weight  at  the  bottom  of  his  well  of  tWi.  than  at  tUf  top. 
Seeing  he  has  gone  so  far  into  the  earth,  ihftMavity  will  t)o  i 
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trifU  lew.  Tho  increiu«i  wajht  ctn  «ly  ie  the  rope  or 
ehain  that  he  winds  up  »ilh,  mi  if  he  knowa  wb«t  a  foot  of 
that  weifchs  he  cnn  calculate  for  himielf ;  but  as  be  finds  it 
hard  work  to  wind  up  the  water  while  the  bucket  ia  at  the 
bottom  of  the  well,  he  should  have  his  roller  that  be  winds  up 
on  tapering,  and  so  commence  winding  at  the  small  end  of 
hjs  roller.    He  will  And  this  plan  a  great  relief.— H.  P. 

tSSM.l— DOUBLE  MOTIVE  POWER.— Consult  a  properly 
qnalflied  engineer  and  millwright  on  the  subject.  These  two 
motive  powers  cannot  overrun  one  another  if  properly 
governed  by  governors.  If  there  is  not  one  on  the  wheel, 
tiake  all  the  water,  and  the  engine  will  goTcm  the  difference, 
nnleu  the  quantity  of  steam  power  required  ia  very  little  ; 
connect  both  powers  by  a  clutch  csnpiing  or  wheel, 
that  the  one  can  work  either  with  or  witkoDt  the  other. 
When  the  pinion  on  shaft  is  made  moreaUe,  it  shoald  b« 
keyed  on  swell  with  sank  key,  and  when  not  reqaired  taken 
off^swell  and  hung  clear  of  snaft.— J.  H. 

ram.]  —  G4LVANIC  CELL.  — The  cell  described  by 
"Hermit"  is  called  a  Bunsen'a  cell.  Nitric  acid  BNO,is 
poured  into  the  porous  cylinder  containing  the  carbon,  and 
dilute  sulphuric  acid  H]80<  into  the  glass  vessel  containing 
the  zinc,  say  about  1  part  of  B]SO,,  to  10  of  water,  H^. 
This  cell  is  one  of  the  most  powerful,  end  is  also  pretty  con- 
stant. There  ia  one  objection  to  it,  however,  and  that  is,  it 
gives  off  red  noxious  fumes  during  action.  These  fumes 
consist  of  some  of  the  lower  oxraes  of  nitrogen.  Where 
strength  aid  constancy  are  required  it  ia  very  useful,  but 
where  constancy  without  strength  is  required,  I  say  use  a 
Daniells.  I  use  for  eleetrolyais  a  battery  composed  of  4  or  6 
Bnnsen  cells,  and  this  battery  answers  very  well.  The  follow- 
ing may  represent  chemically  what  takes  place  in  a  Bunsen 
ceil.  Let  (N,0>)  represent  an  hydrous  nitric  acid,  which 
may  be  written  to  illustrate  the  action  as  (N,0{0) — i.e.,  the 
nitrogen  tetroiide  (N,0|)  and  oxygen  (O)  :— 

1.  Before  chemical  action^       

C.  -h  NjO^.O  -I-  N,Oi,0  I  H»  SO4  +  Hj,SOi  +  Zu  ; 

2.  After  chemical  action. 

C'Vfii  +  OS  fit  +  OH,  +  SOj,  H,  -I-  SO^Zn. 

Now  the  NjOi  does  not  combine  with  the  carbon  (C),  but 
comes  off  as  red  fumes.  The  compound  radical  {SO4)  combinea 
with  the  line  and  forma  sulphate  of  zinc  (ZnS04),  while  the 
sulphuric  acid  is  made  more  dilute  by  the  formation  of  OH), 
water.— J.  Hj^bjusozv,  Bradford. 

[3911.]— GALVANIC  CELL.— I  beg  to  inform  "  Hermit ' 
that  his  cell  is  a  Bsnsen's ;  the  cylinder  is  made  of  verr  dense 
charcoal.  The  liquids  used  are,  dilate  sulphuric  acid  round 
the  line  cyUnder,  and  nitric  add  round  the  charcoal.  The 
system  is  as  energetic  as  Grore'Si  but  does  not  last  so  long. — 
A.  Bough  CT. 

[3940.]- THKEE  WHEELED  VELOCE.  — The  best  way 
is  to  have  one  hind  wheel  loote  on  the  axle,  and  the  other  one 
fixeJ  on  it,  for  turning.— S.  Jahu. 

[S943.J— BEES.- "  S.  W."  need  not  be  afraid  to  hire  the 
first  swarm  he  may  hare  in  the  hive  or  box  of  old  comb  he 
has.  only  taking  care  before  hiving  the  swarm  to  well 
sprinkie  the  layer  of  comb  with  sugar  and  beer,  or  honey  and 
beer,. about  tpt.  To  show  that  bees  are  not  very  parucular 
about  taking  to  fhniahcd  apartments,  I  will  mention  a  ease 
which  ocenmd  among  my  own  bees  abottt  3  weeks  since. 
One  of  my  itocki  diel  about  the  middle  of  February;  I 
ascertained  they  wift  quite  dead,  ahd  that  the  hive  (one  of 
the  old  straw  onea)  was  fnll  of  comb,  and  then  placed  it  in  its 
former  poaition  between  the  1st  and  8rd  hivea  in  the  row. 
AbouttbelSthofMayaswarmfromNo.  S,  alter  manoeuvring 
about  the  front  of  the  hivea  for  a  short  time,  quietly  took 
poasesaion  of  the  empty  hive.  The  next  morning  I  found  in 
front  of  the  hive  nearly  a  pint  of  dead  bees  and  rubbish 
These  industrious  little  workers  had  removed  in  the  night. 
they  have  gone  on  well,  and  I  shall  immediately  put  on  them 
a  super  hive  or  cell  glaia.  I  shall  be  glad  to  know  if  any  of 
my  brother  bee-keepers  have  tried  the  use  of  chloroform  in 
taking  honey  ftom  the  old  straw  hivea.  1  have  done  so ,  and 
found  it  anawered  very  well,  only  it  ia  a  good  bit  of  trouble, 
which  perhaps  was  on  acoount  of  the  primitive  implementa  1 
need,  being  just  what  came  to  hand.  The  old  method  of 
destnying  beea  to  procure  their  honey  seems  very  cruel.  1 
shall  be  pleased  to  hear  from  aome  of  our  more  practical 
and  extenmre  bee-keepers.— Ah  OxroaDsnixz  Faxku. 

fSM*.]  — AB.ITHMETICAL  QUESTION.  -  Every  curde 
may  be  conceived  to  be  a  polygim  of  an  infinite  number  of 
sides,  and  the  semi-diameter  must  tie  equal  to  the  nar- 
perpendicular  of  such  a  polygon,  and  the  eircumfeience  of  the 
circle  equal  to  the  perimeter  of  the  pol;^.  Deacribe  any 
polygon  on  paper,  and  cut  out  each  side  and  place  them 
together,  ana  they  will  form  a  parallelogram  whose  length  ia 
equal  to  half  the  number  of  sides,  and  breadth  equal  to  the 
perpendicular p-  lemi-diameter.— J.  SHAaPE. 

PM6.T— CHtaJICAL.— TO  "  E.  TEBSET."- The  fallowing 
a  after  Frankland's  notation.  Question  1.  A  litre  of  methyC 
gas  |^]j>  (moleeolar  weight  SO,  and  density  IS),  at  20*C. 
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and  7«0mm.,  will  he  -OBM  x  15  x  =  l-2«grm». 

273-1-20 
Question  2.  Prepai«  a  solntian  of  NaBo  by  means  of  CO. 


Question  2.  Frepai«  a  solntian  of  NaHo  by  means  or  cu, 
Nao>'OH„  and  CaO.  Now  mix  the  C^Hst  with  anfllciant 
of  the  NaHo,  and  diatii  over  a  water  bath,  when  ethylic 
alcohol  will  come  over  and  sodic  iodide  remain.    C,B|I  -I- 

'Ho  -f  Nal.     This  alcohol   may  now  be 


of  course  the  needles  must  be  equal  in  every  way  as  to- 
dimensiona  and  weight. — ExcELSioa. 

C3970.]-STEAMING  TOOD  FOR  COWS.—"  R.  R  »  wil 
find  an  iron  tank  much  the  beat;  also  I  shonld  advise  him  to 
do  50bnah.  at  twice  (if  that  is  the  amount  he  usee  at  one  feed), 
as  the  ntensile  for  oObush.  would  be  very  clumsy.  I  have  by 
loe  a  drawing  of  complete  aoparatus,  but  canuot  just  now 
find  it — will  send  it  next  week  if  1  can;  meanwhile  any 
engineer  will  give  "  E.  R."  information  on  the  aubject  if  he 
wanta  it  immediately —Ah  OxronosHina  Fakxee. 

[S972.]-IRON  STAINS.- Diaaolve  a  little  oxalic  acid  in 
water  and  apply  to  the  stains;  after  a  few  minutes  rinse  in 
clean  water. — H.  E.  Qodpuet. 

[3e72.]-iaON  STAINS.—"  J.  H.  P."  may  remove  iron 
stains  by  dissolving  oxalic  aoid  in  hot  water  in  the  proportion 
of  a  teaipoonful  of  the  crystals  to  a  teacupful  of  water  ;  the 
parts  melted  with  the  acid  must  afterwarda  b«  carefiiUy 
rinsed  through  clear  hot  water.  This  method  is  only 
suitable  for  white  materials.— Saiapiah. 

[8»77.]  —  BRAZILIAN  BilLW AYS. —  "  H.  Z.  Y."  — 
There  ia  not,  that  I  am  aware  of,  any  line  of  railway  in  the 
citv  of  BahU,  the  nearest  terminus  being  Jeqaitia,  some  2 
miles  from  the  city.  There  are  2  tramways  from  Bomline  to 
Custom  House  (lower  city),  Plata,  to  the  Barra  (upper  city)  ; 
total  distance  about  6  milea.  The  Bahia  and  Han  Franc'sco 
Railway,  some  60  miles  long,  commences  at  a  pillar  and 
ends  at  a  poet.  The  only  other  railway  in  the  same  province 
ia  the  Paraguassn  Tramroad  from  Cachocira,  some  45  miles 
from  the  city.  This  hne  is  in  course  of  coaatmction,  to  be 
carried  out  to  tb«  Chapada  or  diamond  district,  some  SS 
leagues  in  the  interior.— J.  G. 

[8987.]— OIL  TESTER.- Wm.  Johns,  Uesers.  J.  Bailey 
and  Co.,  of  Albion  Works,  Salford,  m  ake  a  good  machine. 
Price  complete,  £9  10a.— J.  O. 

[4000.]-SODA  WATER,  — Render  a  neutral  or  alkaline 
solution  acid  with  acetic  acid,  then  add  acetate  of  potash,  and 
a  httle  spirit  of  wine ;  stir  for  some  time.  A  white  precipi- 
tate indicates  tartaric  acid  —  no  precipitate,  citric  aciiL  — 
H.  E.  GoDtaxr. 

[4019.]- SAFETY   VALVE.- Had  "0.  8."  known   that 

our  kind  correspondent,  "T.  J.  O'C."  would  have  given  such 

detailed  and  explicit  examples  on  the  lever    safety  valve,  I 

have  no  doubt  he  would  have  paused  before  sending  his 

query  for  inaertioa ;  but  as  he  appeals  to  me  personally,  I 

will  give  him  the    rule  I  use  for  finding  the  size,  length  of 

lever,  kc.     The  orifice  through  the  safety  valve  is  generally 

about  8-llXha  of  a  circular  in.  per  horse-power,  or  a  circular 

ineh  to  H  horte  power ;  or  the  surface  of  the  boiler  exposed  to 

the  action  of  the  fire  in  feet,  multipled  by  '305,  and  the  square 

rootof  the  product  will  be  the  diameter  of  the  valve  in  inches 

at  the  amallest  part  for  301b.  preasure  to  square  inch  ;  but  as 

"  0.  G.'s  "  boiler  is  so  small,  I  fear  the  proportion  would  be 

too  small  to  be  practicable,  as  it  may  be  liable  to  stick,  or  the 

I  lever  may  be  a  little  tight,  or  many  other  things  that  would 

have  a  great  effect  on  so  small  a  valve  ;  so  it  would  be  better 

for  him  to  keep  the  safe  side,  and  have  it  a  Uttle  larger — say 

8-16thsor  ^in.  in  diameter;  the  fulcrum  or  centre  of  motion 

1  about  the  same  distance  from  the  centre  ot  valve  aa  the 

valve'a  diameter  :  lever  about  liin.orSin.  long.    If  "0.  O." 

decidee  on  the  lengths  and  diameter,  he  only  requires  a  rule 

{  to  find  the  weight     Rule; — From  the  reqiured  preaaure  per 

'  square  inch  in  lbs.,  subtract  the  weight  of  valve  and  effective 

I  weight  of  lever,  mnltifjly  the  remainder  by  the  distance  in 

I  inches  from  centre  of  motion  to  valve ;  divide  this  product  by 

the  distance  in  inches  between  the  eentn  of  motion  and  the 

Iweight;  the  quotient  is  the  weight  in  Iba.  reqaired  on  the 

ever. — Jqhah. 

[40gj.]— coins.— The  first  coin  ot  "  Veloce"  Is  a  common 
aixpence  of  Queen  Anne  of  1711,  belonging  to  her  aecond 
isoue,  after  the  union  of  England  and  Scothuid.  It  ia  not 
worth  more  than  Is.,  unless  very  fine.  The  obverse  bears  the 
boat  of  the  queen  to  the  IcA,  ANNA  DEI  GRATIA  (Anne,  by 
the  grmoe  of  God)  Reverse:  4  shields  of  arms  arranged  in 
the  arm  of  a  croas,  and  each  crowned.  The  star  of  the 
Order  of  the  Garttr  in  the  centre,  and  the  date,  1711,  above. 
UAQ.  BSI.  FB.  ET.  HIB.  REG.  (Queen  of  Great  Bntain, 
France,  and  Ireland).  See  my  **  Guide  to  Engtieh  Coina," 
part  ii.,  p.  119.  The  aeeond  ooin  ia  a  Hamburg  piece  of 
Charles  vl..  Emperor  of  Germany  firom  1711  to  1740.— Hxhbt 
W.  Hnnnn,  U.N.8.,  kc. 

[4021.)— COINS.— In  answer  to  "Veloce,"  the  2nd  coin  to 
which  he  refers  is  a  4s.  piece  of  Hamburgh ;  it  is  base  silver ; 
the  one  now  lyine  before  me  of  the  same  year  has  a  double- 
headed  eagU^  aa  I  think  they  all  have,  and  not  a  griffin,  aa  he 
supposes.    The  other  I  don't  know.-^.  G.  STUionos. 

[4024.]-6ALTANISING  CASr  IRON.-The  first  thing 
in  the  process  is  to  remove  all  nut  or  scale  from  the  iron  by 
immering  it  in  dilate  sulphuric  acid ;  after  the  iron  has  been 
in  the  aoid  for  a  few  minutes  plunge  it  into  cold  water.  The 
iron  being  now  ready  to  receive  its  coating  of  zinc,  put  it  iu  a 
bath  containing  zinc,  which,  previous  to  ita  being  melted,  ia 
covered  with  a  layer  of  dry  aal-ammoniac  (hydrochlorate  of 
ammonia) ;  thia  meltaalso,  and  forms  a  viscid  coating,  which 
pieventa  the  rapid  oxidatian  to  which  molten  metal  is  liable. 
The  bath  ia  constructed  of  fire-clay.  The  iron  is  simply 
dipped  into  the  zinc,  or  made  to  pass  through  it,  and  when 
palled  oat  it  it  efTectaally  coated.— CiriHMnT. 
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nlixed  with  the  CrO,Ko,  and  the  SO,Ho„  when  it  will  be 

oxidised  at  the  expense  01  the  chromic  acida,  and  acetic  acid 

formed.    The  following  wiU  express  these  reactions  :— 

CiOjKo,  -t-  S0<  Ho,   =  SO]  Ko,  -t-  CrO,  Ho, 

CiO,  Ho,  =  O,  -h  CrBo, 

{ra,'H,  +  o»  '    {co'ho  +  "H' 

NioHT  School  Bot. 
p9M.:)— CAST  IRON  TOR  TURNING,  kc.-In  answer  to 
part  of  "  Faber's '' query  about  moulding  composition,  I  beg 
.  to  state  that  gutta  percha,  applied  with  considerable  pressure, 
it  far  better  than  wax ;  and  Gore,  in  "  Electro-Depo 
aition,"  recommends  |  part  of  marine  glue  to  be  added  to  tne 
gotta  percha  by  melting  them  together.— Ajra. 

[39M.3-TABLES  WIIHOUT  OECIMALa.— Yon  should  at 

once  Icam  decimals,  and  know  the  fractional  value  of  money, 
weights,  measures,  or  any  other  material. — J.  H. 

[3967.}— GALVANOMETER  NEEDLES. -It  ia  generally 
admitted  thi^t  whether  the  needle  of  a  galvanometer  be  highly 
or  ferbly  mafi^etiacd,  the  dcfiectioiis  will  be  (qwiL  The 
earth's  attraction  for  each  needle  being  in  the  ia»u  ratio  aa 
that  of  the  coil  (made  a  temperary  magnet  by  the  current) ; 


POISONOUS  TEA.— The  tnde  In  the  loweit  cliut 
of  ndnlterMed  tea  ttlll  eoDtlnnet,  and  thie  month  Dr. 
Muter  report*  that  there  have  bean  no  less  than  80 
ctaette  expoeed  tor  tale,  of  which  be  procured  tamplea. 
Tblt  to-ealled  tea  consisted  of  a  variety  of  mbblth, 
and  It  belnir  told  for  2^.  per  lb.  It  yielded  an  ath 
amoustlni^  to  22-86  per  cent.,  contlatlng  chiefly  of  iron 
fillngt,  aad  under  the  mleroteope  pretented  the  atrnc- 
turea  of  maoy  tOrelKn  vegetable  mattcrt.  Bat  the 
worat  tample  wbleb  came  oader  hit  notice  was  a  green 
tea  from  India,  highly  faced,  and  yieldiag  an  ash  con- 
taining a  quantity  ot  copper.  Tblt  is  really  a  sad 
tblD(r,  because  It  has  prevloualy  been  a  noteworthy 
fact  that  our  Indian  planten  refrained  from  sucn 
practUxa,  and  that  tea  from  our  own  posaesaions  could 
t>e  depended  on.  We  tmat,  however,  that  this  prompt 
discovery  and  exposure  of  what  we  think  is  tlie  H'Sc 
case,  may  liiscourajfe  the  unprincipled  persona  who 
arc  thus  dlegraclug  the  eommerelai  boaour  of  our 
Indian  planters.  The  colour  seemed  to  have  been 
produced  by  roasting  in  ooBtact  with  copper,  probably 
in  copper  pans  — /"joa  JournnL 


BOTES  AND  QUERIES. 

OUTDOOE  SOIENTIPIC  PDESUITS. 
At  tbetlmo  la  come  for  outdoor  exercises,  aomse- 
ments,  and  scientific  partultt,  ««  should  be  filaA  to 
receive  from  our  numerous  ooirespondenta  oontriba- 
tlons  on  matters  more  particularly  ^pertaining  to  tbe 
season.  Including  Information  for  scientiflc  toorlata, 
microsoopista.    geological  and    botanical    inqnirera, 
lovers  of  natnral  history,  to.     We  shonld  also  like  to 
place  »n  record  practical  suggestions  on  boating,  fish- 
ing, motb  gathering,  and  a  doxen  other  eegnate  B>b- 
Jects.     The  seashore,  always  attractive,  now  teema 
with  interest  to  the  observiog  eye  and  reflective  mind. 
In  fact,  we  sfaould  be  glad  to  reoetve  from  any  qu&rter 
any  fragment  of  Information  wblcb  would  be  read 
with  Intereat  during  the  summer  and  autumn  seasons. 


[4025.]- HORSE  POWER.- How  can  1  prove  convctly 
the  horse  power  of  an  engine  ? — Novice. 

[402«.]-BOILER  PRBSSUEE.— From  what  point  in  the 
pressure  of  ateam  in  the  boiler  does  the  high  pressure  com- 
mence ?-^Novice. 

[4027.]  -MEDICAL  COIL.— Having  made  a  coilaccordiag 
to  "  Sigma's  "  directions,  wonld  that  gentleman,  or  any  brother 
reader,  be  so  kind  u  to  inform  me  where  1  cau  get  the  pillara 
for  the  electro  magnet  contact  breaker  and  pillar,  witli  a  nng 
to  allow  the  spring  to  pass  through  one  to  hold  the  screw, 
and  the  pilUr  to  hold  the  end  of  the  spring  and  studs,  aad 

Sivot  described  by  "  Sigma,"  as  I  have  written  to  five  or  six 
iffcrent  places  and  canuot  get  them?— A  Coal  Mihex. 

[*02a]-FLOORING.— As  a  boy  I  lived  in  Nottingham- 
shire, and  have  a  vivid  recollection  of  the  floors  being  amootu 
and  pohjshed  tike  marble.  1  have  since  been  informed  tlz«c 
they  are  made  of  unbumt  gypsum  ground  fine  and  beaten, 
mixed  with  a  little  Water,  unul  quite  hard.  Can  any  of  your 
readers  who  reside  in  the  parts  of  Derbyshire  or  Nottiagham- 
shire  where  gypeum  abounds,  give  me  any  informatioo  as  t« 
the  modus  operMHdif  and  from  whence  the  best  gypsum  for 
the  purpose  can  be  obtained  f — AacBEO  FLOoa. 

[4029.]-FIXIN6  COLOURS  IN  COTTON  MATERIAL. 
— Can  anyone  iBform  me  how  to  fix  the  colour  in  a  black  and 
blue  print,  also  ia  mauve  and  green  ? — Goas. 

[4030.}-LEAD  INSCRIPTIONS  ON  STONE.— Can  any 
correspondent  kindly  inform  me  what  ia  the  new  process  of 
letting  inscriptions,  fcc,  in  lead  into  stone  f  The  lead,  1 
believe,  is  melted  by  some  chemical  process,  and  run  in  cold, 
so  as  to  avoid  shrinking.  The  advantages  of  this  method 
are  so  obvious  that  I  shall  be  greatly  obliged  if  aayoae  cau 
tell  me  how  it  ia  done .' — J  B.  Fowlee. 

[4031.]— LEATHER  .CUTriNQ.-I  cat  through  the  soles 
ot  boots  with  a  steel  die  and  a  screw  press,  screw  Sin.  ia 
diameter,  and  4  threads  in  inch.  I  find  it  too  hard  to  drive. 
1  should  like  t<i  know  the  strength  of  a  long  lever  with  pinion 
working  into  a  tootiied  rack,  the  rack  to  press  through  the 
die.  Can  any  of  your  correspoudeots  liuorm  ms  if  this  is 
better  than  the  screw  press? — J.  C. 

[4082.]— GRIP  CHUCK.— Would  "J.  K.  P."  kindly  in- 
form me  what  sized  lathe  his  grip  chuck,  desaribed  on  Oct. 
22  last,  was  made  for,  la  the  length  (4in)  too  much  tbr  a  4ita . 
centre  lathe  t— J.  D.  L. 

[4083.]— SLIDE  REST.— WonU  "W.  H.  N."  the  salhor 
of  the  working  drawings  for  sUde  test  in  year  namber  of  the 
Srd  inst.,  kindly  describe  the  method  of  ooastraeting  the 
tangent  wheel  of  a  spherical  sUde  rat  f  — J.  D.  L. 

[4034.}— BOAT  STEERING.- 1  have  a  »5fl.  whaleboat, 
and  finti  the  rudder-head  for  yoke-lines  girea  too  httle  power 
when  under  sail  in  a  stiff  breeze.  The  distance  between  the 
lines  ia  Itin.,  the  thickness  of  rudder  lin.  Can  any  fellow, 
reader  tell  me  in  what  proportion  I  shall  increaae  the  power 
of  steerage  by  making  the  distance  between  the  yokeliues 
94in.,  assuming  part  of  rudder  under  water  to  be  ISin.  by 
14in.  r— EXCELSIOE. 

[40SS.J— ORGANS.— I  am  acqaainted  with  an  organ,  the 
keys  of  which  at  the  right  hand  sink  down,  thereby  losing 
their  leverage  more  or  leaa ;  the  pipeado  not  speak  when  they 
are  thus  down ;  the  sinking  occurs  at  this  season  of  the  year, 
and  the  keys  right  themnelrea  at  the  approach  of  winter. 
Could  any  brother  subscriber  tell  me  the  reason,  and  snggeat 
aremedyf    The  organ  has  been  built  about  12  yean. —J.N. 

[4036.]  —  BOTANICAL  —  CH  SMICAL.— Chemicals  are 
applied  to  the  roots  of  a  plant,  a  d  effect  a  change  in  the 
colour  of  its  bloom.  Now.  are  se  i  ■  lings  raised  from  a  plant 
so  changed  likely  to  retain  the  c^I  mr  ao  acquired,  or  to  go 
back  to  their  natural  colour  ?  lam  inalined  to  think  the 
latter,  and  should  be  gUU  of  the  opinion  of  some  of  our 
botanical  readers?— S.  RooElt. 

[4037.]-RULE  FOR  FINDING  SIZES  OP  WSBELS. 
—Will  "  J.  K  1'.",  or  some  other  reader  let  me  know  how  the 
relative  sizes  of  wheels  are  found;  for  iailance,  I  have  a 
wheel  Sin.  diameter,  with  120  teeth,  what  aizs  ought  ens  l» 
be  to  gear  with  it  with  30  teeth?  What  it  the  rule  used  by 
practical  men  for  the  pnrpote  f — R.  T- 

[4038.]-CONDENSER  FOR  MEDICAL  COIL.— Wilt 
"Sigma"  say  whether  a  condeaser  weald  add  to  the  power 
of  the  medical  coil  described  by  him,  and  if  so,  how  would  he 
coaaectit?- R.T. 

[4039.}— BAROMETER  TUBES.— Will  any  reader  inlbrm 
me  how  to  fill  my  barometer  tubes,  so  aa  to  avoid  the  sic 
getting  inf    I  have  tried,  but  failed  -STiri.TOs 

[4040.]— WHEEL  GEARING.— I  have  a  pair  of  bevel 
wheels,  the  larger  of  which  runs  loose  on  the  shaft,  and  is 
connected  by  a  clutch.  I  wiah  occasionally  to  vary  the 
speed,  and  could  do  It  at  these  wheels  by  sHpping  a  collar 
and  the  bevel  wheel  back,  and  putting  a  larger  piuon  on.  I 
have,  however,  been  informed  that  a  larger  pinion,  though 
having  the  same  bevel  at  the  pitch  line,  would  not  run  woU. 
Will  some  of  your  eorr^pondenta  give  an  opinion,  sspeciaUy 
anyone  who  haa  tried  it,  and  oblige. — Kibebt. 

[40H,]-BICYCLE  QUERIES.- How  can  I  alter  aheaio. 
lene  lantern  so  aa  to  make  it  suitable  for  a  bicycle?  I"*'* 
taken  the  sponge  ont  and  tried  to  burn  colza  oil;  but  the 
light  dies  out  alter  riding  for  a  few  minutes.  Is  oil  or  candle 
used  for  these  lamps?  What  part  of  the  foot  is  the  best  to 
drive  the  bicycle  from  fur  speed  and  ease?— Lkbk. 

[41)42.]— MAGNET.— Will  some  brother  reader  kindly  1st 
me  know  what  size  wire  iroatd  be  the  most  suiiabl'-  (or  a 
horeerhoe  magnet  3iu.  long,  and  composed  of  iriMi  Jin.  diaig^ 
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•ad  *1m  ho*  iB«ay  Ujen  iroald  be  •nffleieot  oa  udi  pole  F — 

T.  J.  0"C. 

C404S.}-CO]UIISa   VAJUTES— Will    Mne   oae    kiodly 

explftia  to  at  tbe  construction  oi  the  Cornuh  or  equilibrioxu 

Tuvee  Bwd  ia  Urge  paraping  en^pftee  ?— f.  F. 
[4044.}— iU&  GUN— Can  anyone  iaform  me  the  price  ot  » 

eood  eir  (an  cootplete,  mad  if  it  ie  capehle  of  kiUiaK  at 

SO  or  W  jmi  wild  ngeoM?    Amj  ether  ptrtieolare  wonld 

be  rerj  acceptable.- SroaTsKUi- 

C40t5.}-SPECTACLE9.— I  tUould  be  elad  ot  any  inloraia- 

tioo  oo  the  choice  of  ■uectadea  ;*  I  am  inortxighted,  and  to 
lee  tkiofi  elearlj  an  obliged  to  hold  them  within  8ia.  of  mf 
eye*  i  a  pair  of  apeetaolee  I  hare  boof  ht  afford  relief,  bat 
with  thete  ol^cctiau : — After  wearing  them  an  hour  mj;  ejea 
become  hot  and  weary :  objecte  appear  about  j  their  real  aire.  I 
eaoiiot  rtcogniae  poople  beyond  three  yarda,  and  not  fitting 
well,  tbey  continoally  tUl  below  the  level  of  the  eyea.  I  may 
mentwo  that  the  framea  are  inaalBcwntly  wide  to  allow  the 
ceotrea  of  the  lenaea  and  eyee  to  coincide,  la  there  any 
adrantage  in  hariog  plaao-coneaTO  Iwnai  iutead  of  doobie 
oon«a»e?— J.  R.  W. 
C«(M«.}— UAauoXICON.— I  hare  a  thrae-octare  harmo- 

Bium  toned  in  the  key  of  O     I  iatend  to  place  the  aemi- 

tooea  to  it ;  how  thall  X  than  tane  the  iutrooeat,  ao  aa  to 

play  in  any  key  ?— J.  E.  W. 

[4047.}-MU8ICAJ.  TEBUa-What  i«  the  meaning  of 
"  daleiaaa  8ft.,"  written  on  the  atop-rod  of  an  organ,  tni 
being  no  pipea  of  that  length  in  itr-^.  R.  V. 

C404a}— KOMAN  NUMSRALS.— How  did   the 
perform  anthmetical  CBaiaticiui  with  their  Z^  Y'l,  X'a,  Ite.  ? 

t4M«.]— FOUSHDie  COPFKR.— WiD  one  of  our  atl<er- 
amith  tabaeribcra— or  any  other  thomnghly  acquainted  with 
the  aubiect — inform  me  of  anything  better  than  louge  for 
getting  apoUahad  anrfaca  <m  copper  fine  bom  aeratcheaf— 
H.P. 

t4i060.}-IBON  HOUIDIN&  BOXBS.— Woold  anT  bnther 
niim  fiwiih  aakatahofwkat  in  Laneaahire  we  eaU  a  araall 
workbox.  aay  24in.  long  and  ISin.  broad.  Sin.  depth  each, 
part,  and  the  beat  meaai  of  putting  them  together  in  the 
pine  and  anaga?— V.  B. 

r4a61.>-TO  "  F.  S.  A.  S."-H»  I  i04Bire  of  your  talented 
and  courtemu  corrcapondeat "  A  leUow  of  the  Boyal  Aatn- 
nomiail  Saaie^ "  whether  be  cooM  oblige  me  with  >ar 
merauree  of  Xi  Cm  Ui^jariib  rabaequent  to  thoae  of  1860? 
The  meaaora*  for  that  year  (ia  "Webb")  giro  9'  3  aathe  dia- 
tance  aeparatiag  the  ompoaente,  bat  fran  the  difflculty 
I  ha>e  cipeneneed  in  diroroing  them  thia  year,  I  fancy  they 
moat  bare cioaed  apaomewhat  since  the  laat  measoxamenta. 
If  I  may  Innible  "F.a,A.8.'*^  farther,  (and  if  t  am  "  in  order  " 
la  repeating  the  qnery  of  a  fbrmer  correapoadeat}  1  abonld 
like  to  aaa  ysar  oMiging  eoneopeadent  to  deacnbe  the 
"  bar  miconieter."  Thia  form  of  micrometer  aecma  to  be  the 
only  ona  obtainab)a  at  anything  like  a  moderate  'price. — 
ALeaar  P.  Holdin. 

[4Ma.)-BXLAR0mG  CABTSS-DE-TiaiTE.— TUl  aay 
brathar  anfaacriher  bTonr  na  with  a  daacription  of  the  appara- 
tus and  operation  naed  for  enlarging  cartea-do-Tlaite  to  life 
aize? — AiHoa,  PoKTHoa.  AffD  AaAXia. 

[40&3.1-DaYniG  GLUE.— I  want  to  kMW  the  beat  mode 
for  dryiag  ghia  by  a  ecoataat  eaiwnt  ofair  paaaing  throngfc  a 
room  filled  with  cratea  or  racka  of  thia  nateriaL  I  hare  an 
engine  2  horae.i)Ower,  and  hare  tried  to  tora  two  open  fana 
in  Uweeatm  of  the  eooai,  bat  ban  ao  fu  failed  ia  oanaa- 
<)aencco(pa■a^aad  I  waa  tbiaUar  of  trying  oae  of  the 
aiJeal  faaa,  bat  am  at  a  loaa  to  know  the  effect  that  it  would 
prodoct^  and  ia  which  wa^  to  eoonact  it,  and  whether  the 
engine  wonld  be  of  aoi&cient  power.  The  room  ia  abont 
lOyd*.  long  by  S  wida — i.  8. 

C«H.1-MIC«0SC0FIC  IXAUINATIONS  WITH  PO- 
LARUBDLiGHr.-liar  I  aak  aama  of  your  readert  for 
informaUon  on  the  meaoa  of  making  micreacoDic  examinationa 
wiUi  polariaed  ligbt  f  I  want  to  examine  ptodncti  of  fermen- 
tation, aad  lad  the  eompoaad  aucnacope  not  folly  aatiafac- 
tory;  bntlthink  the  meaaa  I  aUada  to— altboogh  I  have 
little  kaowMge  aad  leaa  experience  in  them— ahould  prare 
helpfiiL  I  want  particalatly  to  test  the  condition  of  the 
yeaat  plant,  aad  to  deteet  acetic  acid.— JoHa  BABLaTooaN. 

C«IU.}-OBGAN  PIPES.- What  is  the  proper  Uiekneaa 
5;, •»•»•»  of  each  oetare  pipe  of  open  diapason  from  CCC  to 
•  7  f  ■•'^.  "*  ""^  »anati0B  of  metal  betweon  a  atop  that 

?i^S  **•"■»*' •"•'*»'  '•  ^^^0  "t"*  »  •'•»'»  "i"*' 
Alto,  what  ia  tbe  difference  of  dimenaion  in  length  and 

diaoMtar  of  op«odUpaaan.priwipal  and  fifteenth  middle  C 
pipe  f— J.  P. 

„  t««  >-BMCraO-JU0IOm8»t-Iwni  thank  "  Sgma,- 
H.  Horataaa,  or  any  other  of  year  kind  eorreapondenU  who 
la  posted  op  in  thia mattarteialbmma,  whether  an  electro- 
magnet placed  with  iu  axia  ia  a  liM  with  tbe  diameter  of  a 
wheel  wonld  be  mote  powcrfUty  attraotire  of  an  armature  of 
soft  Ina  tsad  en  the  peripfeMy  aad  jnat  clearing  iu  poles, 
and  eaaamg  lotatieo,  than  a  auailac  armatora  moring  inthe 
line  of  thcmagnefa  axia,  its  greatest  disianee  being,  aay,  Jin.  f 
I  hope  I  may  be  naderatood.— F.  M.  ». 
.  W!W)-aU*yARIC  BAITB«I«a.-Fsriiapa  "Sigma,- 
woaldbeasgood  aa  to  inform  ma  how  maay  raanganeae  or 
tnlpbals  of  toad  cells  wooid  be  rafnued  to  do  the  work  of  a 
quart  Banssn  oaU  ?  I  oas  Bwsaa's  to  drire  a  smaU  alectro- 
magaetic  engine,  hot  the  fomea  from  it  are  ao  anaoyiag  that 
I  wiah  tofat  a  battwy  withoat  thia  obieetioa,  pnrided  there 
*e  taDcient  strength  to  do  what  Bonsen't  doea.  A'  hint  aa 
to  ant  ether  arrangement  nun  aaitable  would  oblige— 

«.iS12^±.¥*"¥"'  COIi--*«BM  "Sigma"  please  to 
-".y.'*^  *"  '-^  «n  "Prigbt  medical  gahanic  coil,  with  a 
Z^i^^X!^^  ■*•  "^  «*a  it  wUl  take, and  the 
luraSiJS.       *"'    *  '''**  **"  '"^^  tsaist.- 

m.^i:^?"*'^— *"•  "V  blotter  reader  inform 
SS.  ..«2?iJ2jS^  preparation  that  will  not  cause 

.J-*S^>:''»\^»'S^i<-Vmmym»  giro  me  aa  illus- 
ti»tionordr«mngofa»uJcaniaer  each  aa  need  bydentiits, 

B  BoLTOir*^  "*""  ••"  "*'*'"  *"  ™"''''« '- 

,t«0>-DBGBi;K.-What  examination;  must  I  paai  to 
baeoma  aft  A.A.  r— Ixano. 

S^2i:*'^F"'CK  FOB  OBEOOBIAN  TELBSCOPE. 
-TO-'f  JLA.8."or  IU.  W.  PUR1U88.-I  liare  a  Oregorian 
W««J«.  ■><  tkoagh  the  deCaitioa  ia  goad,  there  ia  a 
•innicalyamaH  field,  not  terger  than  tbe  field  of  the  eyepiece 
ilaei/  vben  detached  fro  m  tbe  body  of  the  teleacoiM.   1  bare 


aean  by  the  table  of  details  of  Shi^rt'a  Gregorian  telcaeopea, 
given  in  **  Jferguuun'.a  Leetorea  "  that  tlie  eyepiecea  of  such 
make  were  ia  th«  proportion  of  lie.  focal  lUBtaiice  for  tjc- 
glass,  and  Sin.  focal  distance  for  field  glass,  placed  at  2in. 
apart.  Now,  aa  tUe  proportiooa  of  my  eyepiece  is  not  the 
same  aa  Short's,  aa  stated  above,  I  shall  fisel  obliged  if 
"ourF.RA.S."or  Ur.  W.  Furkiss  will  inlbnn  me  whether 
the  arrnneement  of  my  eyepiece,  being  different  from  Short's, 
is  Drobably  the  cause  of  tbe  contracted  field?  The  eyepiece 
1  nave  ia  arranged  thus :— ejeglass,  1  {ia.  focal  distanee  ; 
field  glass.  Alia,  loeal  distance,  placed  4iui.  apart — the  field 
Rlass  being  thua  l^iu.  longer  focus  than  the  proportion  of  1 
to  3,  as  in  Short's.  The  speculum  is  4in.  diameter  aad  l8in. 
fooaa ;  the  small  mirror  H<n.  focua,  and  all  works  well,  with 
tbe  exception  at  the  very  small  field.  Will  either  of  the 
above  kind  friends  inform  me  how  to  remedy  this  defect  f — 
Noariuax  liionr. 

C406S.3-GOII,  JCOXSTEUCTION.— TO  "SIGMA."— If  I 
am  not  miatalEU  I  noticed  some  time  ago  in  the  MacHanic 
aomeoae  very  decidedly  condemning  the  winding  on  of  the 
accondary  wire,  on  the  two  diviaions  of  a  coil  having  a  central 
disc  the  one  half  the  wire  one  way,  and  tbe  other,  reverse. 
As  1  have  made  aavcral  large  eoila  in  the  manner  there  coo* 
demned,  and  found  them  to  anawer  most  admirably  in  every 
way.  I  ahall  feel  obliged  if  "Sigma"  will  say  on  what 
groanda  this  reverse  winding  is  condemned?— iNDUCToaiCM. 

[40ft4.1— TUBBUiG.— Will  any  sabssriber  be  kind  enough 
to  give  detail  drasrings  and  all  particulars  in  the  EMOLiaii 
MaCBAnio  bow  to  make  a  twbina  water  wheel  1  horse- 
power, also  what  diameter  of  water  pipe  would  be  required 
tor  a  fall  of  MfL  ol  water,  aad  how  maay  galloaa  per  hoar  it 
wonld  take  to  drive  it,  either  from  a  lodge  or  from  the  Water- 
worka  Company's  tap  3  If  a  email  turbine  coold  be  dnvsn 
very  ebeapqr  by  Water  Company's  water,  it  woaJd  be  pcefeia- 
ble  to  a  steam  engine  and  Imler.— Pattrbh  llAxia. 

[4085.1— CONNECTION  OF  PBIUB  MOVERS  AND 
SliTTINB  OF  ECCKNTBICS.-Mr.  Baakerville,  (upoa 
whoee  reappearance  I  rauat  congratulate  the  readers  of  the 
Ekoubr  IfacHAific)  or  any  ^er  of  year  oorreepondents, 
would  greatly  favour  me,  aad  benefit  many  others,  1  have  no 
doubt,  if  he  would  give  me  aome  information  oa  the  following 
two  subsets :— 1st.  De  two  prime  movers  ever  work  in  con- 
■ectiou,  snch  as  a  steam  engine  with  a  water-whed,  and  if  so, 
how  is  the  coapHag  so  arranged  that  one  eannot  overrun  the 
other  t  fad.  What  is  the  practical  method  of  setting  tbe 
eccentric  sheavea  upon  the  crank-abaft  ao  that  they  ehall 
have  the  reouired  angular  advance  of  the  cranks  ?  As  this  Is 
nearly  allied  to  the  aahjects  uf  Mr.  Baskerville's  last  two 
letters,  1  hope  he  will  give  us  his  method  for  doing  this, 
selecting  as  bis  example,  eccentrics  adapted  for  link-molion. 
-Paul  Par. 

[tOfifi.]- BREWING.— Can  any  of  year  brewing  corre- 
spondents tell  me  why  I  cannot  get  my  ales  bright  7  I  have 
for  many  year*  succeeded  until  now.  The  bitter  alas  and 
stoat  are  beaotifol,  but  the  m>  Id  ale  does  not  get  bright,  and 
doea  not  aeem  to  keep  more  than  a  fortnight.  Is  it  that  the 
temperature  at  which  I  pitch  it  (which  ia  Si')  ia  too  lor  ?— 
Baxwxa. 

[4007.]— MUSICAL  BOX.— Can  aay  of  your  mnaieal  eer- 
reaoendenta  favour  me  with  repliea  to  the  followiag  quaries? 
1  Mfa  a  auaical  box  playing  8  airs,  bat  an  ocoasional 
jarring  of  the  notee  takes  place,  which  is  very  unpleaaaat  to 
the  car.  It  oceora  to  several  notes  but  alwaya  at  the  same 
spot;  wither  the  instnuunt  rspairen  nor  the  watahmakefi 
ostt  do  anything  with  it  here.  I  deaire  the  remedy,  on  the 
addroaa  of  a  firm  who  would  put  it  right ;  also,  what  causes 
the  buxiing  of  the  regulator  ?— Salofiah. 

[4068.}— PBESEBVING  FL0WKK8.— WiU  any  of  voar 
kind  aabecribecs  kindlv  give  au  a  hint  aa  to  tbe  beat  mods  of 
nressrviog  flowsrs  or  drying  them  f  I  chiefiy  deeire  to  know 
how  to  lay  them  out  before  pressing  them?— O.  O.  F. 

[40e».]— PARSONS'  WHITE  BRASS.-Can  you  or  any 
of  your  numeroua  correapondeots  kindly  faraish  me  with 
some  particulars  of  Parson's  white  brass?  I  should  be  glad 
to  know  if  it  can  be  purchaaed  in  smalt  quantities,  and 
whether  it  is  a  patent  article?— S.  Srarana. 

[A  short  description  appears  elsewhere.  It  doea  not,  bow- 
ever,  indnde  the  information  8.  Stevena  asks  for.— Ed.  E.M.] 

[407n.;i— THE  LATHE.— I  notice  that  a  correspondent  in 
this  week's  number  of  the  Enolisq  Mxcu^nic  has  asked 
whether  fuller  particulars  of  the  Sattaire  lathe  cannot  be 
obtained  througu  your  jourual,  and  1  am  confident  such 
would  be  of  great  intereat  to  very  many  ot  your  readers.  Ia 
the  whole  mass  of  information  reUtive  to  lathe  work  which 
baa  appeared  fhim  time  to  time  in  your  columns,  there  is 
nothing  as  to  the  right  dimensions  of  the  different  psrts  of 
the  lathe,  and  a  act  of  reliable  working  drawinge  illoatraiing 
a  thoroughly  good  aroatenr'a  lathe  would  be  of  great  service. 
Surely  amongst  your  host  of  ooatiibntors  this  ceuld  be  easily 
Bcoomphshed.— S.  Stivbhs. 

[4071.}-BRAi;aUT  IK  BOILBB.— About  4  years  ago  I 
fixed  a  small  vertiaal  bailer  with  engine  attached,  in  the 
bottom  fleoc  or  cellar  of  a  house  S  etories  high,  the  amoko  waa 
carried  into  an  old  fiaeruaaiog  iato  the  chimaey,  when  tbe 
fire  was  lit  we  had  a  first-rats  draught,  and  got  ateam  up  in 
aboat  ^0  minutes.  All  ssemod  to  go  on  very  well  for  about 
two  yeara  with  cleaning  oat  the  labea  once  a  week,  then  it 
'ually  lost  ite  druH^t  and  bad  to  be  cleaned  twice  a  week 


grad 
for  a 


'or  some  tinia  etill  getltag  moraa.  To  keep  ale  am  op  it  had 
to  be  cleaned  every  other  day,  and  so  oa  np  to  the  preaeat 
time,  when  it  has  to  be  dona  twise  a  day  to  get  draught 
eaeiwh  to  keep  ateam  up,  altboogh  no  man  wot  a  baa  been 
addsu  es^  and  the  fine  of  the  ehunary  has  bean  reacatodly 
swep^  aad  maay  seru  of  esai  ban  baen  used,  hot  tha  affect 
is  tha  sam&  I  have  tboagkt  the  inerosMtion  may  base  soim 
effect  on  it,  as  theia  is  aboot  1-Mth  ia.  or  a  little  men 
iacnutation  on  the  tubea  which  caaaat  be  got  oS.  Sinoe 
fixing  the  above  I  have  fixed  othan  ia  aimilar  poaitinaSi  and  1 
find  the  same  or  nearly  the  sams  complaint  is  coming  on 
them.  If  aay  of  our  correspondents  eaa  give  me  a  remedy 
or  the  cause  (but  I  prefer  the  remedy)  they  will  oblige? — 

JORATH. 

[4079.]— HARHONI'JM  QUERY.— Would  "Klava"  ia 
his  next  communication  to  the  UxciiAAic  be  ao  kind  aa  to 
atate  what  are  tbe  length  and  breadth  of  the  reed  holes  in  a 
harmonium  pan  at  ton  and  bottomofthe  scale ;  are  they  ihe 
same  as  the  pallet  holes  ?— Va  lvb. 

[4073.}— TESTS  FOR  TOBACCO  AND  NUX  TOHICA. 
—Can  any  brother  eabeeriber  tell  me  of  a  chemical  taat  for 
the  preaencc  of  tobacco  in  any  liquid ;  likswise,  what  is  the 
test  fot  aax  vomica ;  and  if  ttiere  is  a  book  published  which 
gives  and  explains  the  dilereat  chsaiioal  tests,  whsre  it  u  to 
be  got,  and  what  the  prise  would  be>— Rtaaanoa, 

[4U74.}— REPU.SB  LIME.— Can  any  brother  subscriber 
explain  to  ne  the  foUowiag  queatiaa :— when  steam  is  pasted 


orer  refuse  lime  of  gas  workt^lie  ammonia  escapee ;  in  what 
way  is  tbe  staam  paaaad  over;  is  it  by  antation  or  not? 
The  refuse  lime  ia  charged  with  ammoaia  Nnj  and  cyanogen 
NCf.— BAasADOS. 

[407S.]— SOL  DERING  SOFT  METAU— WUt  any  kinl 
friend  inform  me  of  tbe  proportioaa  used  for  soldering  metal 
teapota  ?  I  know  biarauth  ia  one  of  the  ingrcdienta,  but  1 
am  ignorant  of  the  others. — Ionokahcs. 

[407C]-NATURAL  S£LECTIOr..-Wm  someone  kindly 
expbiiu  to  me  the  theory  of  nalursl  selection  ?— Txatlks. 

[40T7.5-WATEB  ANALYSIS.— r  am  much  obliged  to  Ui. 
G.  E.  Davie  for  hia  auawor  to  my  query ;  but  what  I  more 
particularly  want  to  know  is  this :— I  nse  Grifiln's  solutions, 
which  are  prepared  for  me  by  Meeare.  GriflU  and  Sota,  aad  I 
want  to  know  how  to  make  them.  I  have  used  a  few  drops 
of  each  of  the  solutions  in  a  small  test  tube  full  of  water,  oud 
br  this  meana  I  can  detect  tlta  presence  of  any  imparity. 
Now,  I  want  to  know  what  quantity  of  water  I  abonld 
oae,  and  also  what  quantity  of  these  eolations  1  should 
use,  and  liow  am  I  to  eatimate  the  quantity  of  im- 
parities per  cent ,  or  in  grains  per  gallon  ?  I  want  to  fiod* 
out  the  total  aolid  matters  in  solutioa.  amount  of  organic 
nitrogen,  total  organic  nitrogen,  ammonia,  nitrogen  as 
nitrates  snd  nitrites ;  alao  tbe  saspendcd  mineral  and  organic 
matters? — AquA. 

[4078.}— BAILWAJ  GUARD'S  WATCH.— Will  any  horo- 
logist  kindly  describe  tbe  best  aad  most  stuta')le  watch  for 
a  railway  guard;  aixe  of  watch  and  full  particaUrs;  dia- 
gram of  balaace-wheel  and  leaver,  and  how  miny  holae  sre 
necessary  to  be  jewelled ;  and  if  a  Ivrtz  chronometer  is  macli 
bettw  than  an  ordinary  lever  for  a  railway  guard?- J. 
HAaaiaa. 

r4a79.}-HARUONIUM.— Will  anr  biatber  sabscrihw 
inform  me  as  to  any  really  good  book  upon  harmonium  or 
organ  playing,  especially  upon  the  fingering ;  and  aay  if'  tbe 
value  of  the  work  haa  been  proved  in  the  experience  of  tbe 
party  replying  ?  — jAsrsa. 

(^toeo.i  —  READINGS  FIOM  THE  fiLOBES.  —  TO 
"1.  S.  H." — Will  yoor  esnespondent  pardon  me  when  I 
ask  him  to  explain  now  ia  his  interesting  ''Readings  from 
the  Globes  "  (No.  271,  page  9S3)  he  arrives  at  the  number 
"4S"  aa  the  milee  in  a  degree  in  the  latitude  of  London? 
Ha  given  the  proportion,  lib  :  «^o  ,  :  a»^  g,iiM  :  4S  milea. 
But  the  answer,  1  think,  is  not  43,  but  44  l-60th.  He  also 
sccordiagly  calculates  645  as  the  rate  of  miles  per  hour  at 
which  London  revolves.  But  using  44  l-fiOtb,  the  amount 
would  be  96O  l-Mth.  The  difference  ia  considerable ;  and 
what  then  becoaaee  of  the  compotatioa  by  logarithms, 
giving  43M?— GmBL. 

[4081.1-THE  SHIPTONIAN  VELOCIPEDE.  —  Woahl 
Eraest  R.  Shiptou  be  good  enough  to  give  the  following  par- 
ticulare  of  hia  tricycle,  a  sketch  uf  whioh  appeared  on  rig.  I 
of  Srd  Juae :— Extreme  length  and  breadth,  diameter  tke 
drivhig  and  tnat  wheals,  site  of  crank;  and  also  wksther  the 
(raffle  u  partly  wood  and  pactly  iioa,  aad  obUgc— A.  B. 


DOKESnC  EECIFES. 

fFrom  the  Pood  Journal.) 

SCOTCH  WOODCOCK.- Take*  wine  glaia  full  of 
eream,  a  piece  of  batter  of  tha  aIxe  of^  a  walnut, 
a  apoontal  of  ancbory  paste,  the  yolk  of  tbiae 
egea  with  the  whltea  of  two,  and  rod  aad  bktok  poppar 
A  iiterttim ;  mix  them  wall  together,  taklngr  car«  taat 
tha  paste  ladlsaolTad  ;  place  the  tauoepan  00  a  bright 
fire,  and  stir  It  oIimju  Ou  mhu  wey.  When  it  is  oooEed 
It  will  become  thick.  Serra  oa  hot  buttered  toast,  aa 
qaiekly  as  poaalble. 

rRBNCH  FANCAKKS.— Take  two  eggs,  Sox.  of 
batter,  9o(.  of  sifted  sagar,  9  01.  of  Soar,  and  halt 
a  pint  of  miuc  ;  beat  tke  egoa  tkomogUf,  and  pat  then 
Into  a  batio  witk  tha  butter,  wUob  sbonld  ba  beaten 
to  a  cream ;  stir  in  tbe  su^ar  and  floor,  and  when  tlieae 
Ingredients  are  well  mixed,  add  the  milk;  keep  etirrln^ 
and  beating  tb«  whole  for  a  few  mlnate*,  put  It  on 
well-bBtiared  platan,  and  bake,  In  a  qatekoven  for 
twenty  mlnatea.  Serre  with  a  layer  of  Jam  between 
each. 

HB8.  HUOTOK'S  OURBY.-Tak*  a  rtbUt,  oat  off 
all  the  meat  in  amall  pieeoa,  and  try  tbem  Uffbtly  in  a 
f ryingpan,  wltboat  any  fat ;  mix  two  tabletpooDtulJ 
of  carry  powder  with  a  teaoaptnl  ot  Tiaegar,  two  taa- 
spoonstul  of  ohutaej,  aad  tbe  aarae  qnaatttf  of  Aonn 
cut  some  onions  In  slice*,  fry  tbem  brosm  in  butter, 
mix  with  the  preoedlDg  Ingredients,  and  stew  very 
slowly  for  half  an  hoar. 

OATHEAL  FUDOINO— Futlntoooeaaartof  milk. 
Just  warm,  one  pint  ot  whole  oatmeal,  carefully  pteked, 
and  let  it  soak  for  two  houra  at  least.  Add  ^Ib.  ot 
stoned  raisins,  }lb.  of  oarrante,  a  little  salt,  4ox.  ot 
sBgar,  and  fuU  (lb.  of  batter.  It  Is  a  oapital  padding, 
whether  baked  or  boiled.— Aom  on  old  MS. 

GOOSEbKRRY  FOOL-— BoU  ona  quart  ot  goose- 
berries In  a  skillet,  closely  covered,  in  aa  ma«b  water 
aa  will  ooTcr  tbem,  until  they  are  boUedto  pieces. 
Then  put  them  in  a  pewtar  dish.  Let  Iham  boll  tor 
about  eight  minutes,  and  stir  them  altogether,  adding 
ilb.  of  sugar  and  1  lb.  ot  batter.  Then  add  the  yolks 
ot  10  eggs,  with  tbe  whites  of  three,  and  stir  them 
together.  It  is  must  net  boil  after  the  batter  Is  liL— 
FnmaHOUMS. 


THE  JBlfaLlSa  MECUAmC  LIFEBOAT  FCMD. 

Snbseriptions  to  be  forwarded  to  the  Editor,  at  tke  eOee 
SL  Tavistack-street,  Coteat  eacde■^  W.C. 

Amount prerisaaly aekaowledged  ..£189    •  fi 

J.  K.        ..        ..       .. 0   S  » 

PerW.Dawtan:— George,   fid.;   Sarah  Ann. 

fid. ;  Sarah,  fid.;  Wiiiram.  Is. ;  Harry,  fid. ; 

Charles,   fid,;  Wilfred,  fid.;    Jo<hua,4d.; 

Eilwin,   4d  ;    Ellen,   2d.;    Horry,     2d.: 

Haydn,  2d 0    S  2 

Arthur  UaUerhill  «    3  < 

Mite  ..        0   «  C 

F.F 0    0  6 

6.  S.  T.  M 0  1»  0 

H.  P.C.  8.  0    0  C 
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ENGLISH  MECHANIO  AND  MIEKOE  OP  8CIEN0B. 


fJxjKE  17.  1870. 


MOM  CONGEATHLATIONS. 

It  ii  a  mural  of  chnpoeu  >nd  nwfiihien ;  in  fact,  it  mi; 
be  called  one  of  the  wonden  of  the  age.-^.  W.  Woiair, 
UperatiireCliemiatiWandleAahes,  near  Raaiford.Lanraihire. 


"J  VCST  cODgratolate 70a  upon  ita improrement in  appear- 
ance, qnantitj  and  meM^—3.  EDWABDa,  It,  St  John'a- 
square,  £.C. 

"  I  CANNOT  refrain  from  bearing  teettmony  to  the  exceed- 
ing UKfoloeaa  of  jonr  publication,  and  the  ezctllent  ipirit  in 
which  it  ia  oondaeted."— Maktth  Robiits,  Depnt;  Lieat, 
Pendanen  Hooie,  nearCrickhovell,  Brecknock." 


"Thk  Ekoltsh  Hechakic  ii  doing  s  work  onequalled 
bj  any  other  Jonmal  I  knoir,  and  if  m;  humble  elTorta  in 
fnrlheringthegoadwork  inanywajareof  um  they  are  at  yonr 
lemce."— C.  H.  W.  Bisas,  4,  Alexander-tetraee,  Beading. 


"  1  NOTK  with  othera  your  great  iraprorement  and  naefbl- 
neat.— W.  K.  Laislxb,  V,  £d«ard-itreet,  Paal'i-road,  Bov- 
mmnon,  E. 


"  HATina  been  away  for  a  long  time,  I  hare  only  joat  aeen 
the  English  HxcBAinc  in  ita  improred  form  and  contenta, 
and  beg  to  lend  yon  my  congntalationa  on  the  fact."— Q. 
TOKKi^  28,  Carlton  Hoaie-terrace,  W. 

"Bow  ja  it  poaaible  yon  can  iiaue  such  a  well  printed 
paper,  with  so  many  wood  cnta,  mathematical  azures,  !»:., 
mi  at  io  low  a  price  ?"— Wii.  Bknxt  DoiiTii.ti,  Treasurer, 
Sunday  Lecture  Society,  16,  Glouceater-creacent,  N.W. 

"1  AH  glad  to  see  the  immenae  improTement  in  our 
paper."— S.  F.  SHAXZsnai,  Thrapston. 

"I  congratulate  yon  on  the  improTcment  in  our  HiCRASiCi 
it  ia  really  wonderful,  and  still  more  wonderful  for  its  cheap- 
ness."—TnoiiAa  J.  O'Connon,  Wexford. 


"The  best  paper  for  mechanical  information  I  know  of; 
long  may  ita  drcniation  continua  ahead  of  ita  competitora,  for 
it  well  demrea  ita  leading  position."— Jos.  B.  Cioslet,  Fire 
Engine  Builder,  Famworth,  near  Bolton. 

"  I  AH  glad  to  be  able  to  congratolate  yon  on  the  Improred 
appearance  of  the  paper.  I  am  sure  erery  reader  appreciates 
your  efforta  to  make  it  the  journal  of  the  million.  The 
more  closely  ita  acquaintance  is  cultivated,  the  more  it  will 
be  appreciated  by  the  studious  and  thoughtful  of  our  snb- 
Mribers,  who,  in  addition  to  being  instructed,  are  at  the  same 
&ne  interested  and  amused."— Ralph  Uabsiiall,  69,  N.B. 
Cannongate,  Edinborgh. 

"  I  Asacii  yon  I  peraonally  recommend  the  Eholibh  Me- 
chanic right  and  left  to  erery  scientific  fHend  I  have,  and  to 
others  who,  without  claiming  any  title  to  that  appellation, 
yet  wish  to  know  what  ia  going  on  in  the  way  of  phyaical  and 
mechanical  diacorery;  and  I  am  bound  to  add  that  I  ncTer 
made  any  recommendation  more  conscientiously.  It  cer- 
tainly seems  to  me  that  such  a  twopennyworth  aa  the  Uz- 
ciiANic  must  ultimately  act  aa  '  Edex  remm,'  and  swallow  up 
not  only  ita  lo-callad  competitors,  but  the  mass  of  our  papular 
aeientilcaeriali  to  boot."— A  Fellow  or  the  Rotal  Asteo- 
NOHiCAL  Socnry. 


"Yon  aecmtobeswaUowing  up  other  joumnia  rapidly.  I 
hope,  and  indeed  hare  no  doubt,  the  Eholish  Uechanic 
will  go  on  increasing  in  uaefiilness.  It  changed  Ed  itots  just 
in  time."— Wk.  Stanley,  tiS,  Hackney-ioad. 

"1  HATE  erery  number  of  yonr  journal  For  seme  months 
1  found  little  in  it  to  interest  me,  now  there  is  very  little 
which  I  do  not  read  with  interest "— F.  W.  G.,  7,  Union- 
street,  Bochester. 


"Tecit,  as  you  have  said,  "aLiterary  Aaron's  rod;'  having 

eaten  up  the  '  Mirror  of  Science '  and  the  '  Fenny  Mechanic,' 

you  are  now  about  to  approprinte  '  Scientific  Opinion.'    We 

may  ask,  'what  next,   and  next?'"— Jajus  Bucku,  *S, 

'    MomingtoB-road,  Begcnt's-park. 

"  I  eeallt  believe  the  Eholish  Mechanic  is  doing  more 
to  promote  genuine  technical  education,  and  to  spread  a 
knowledge  of  the  useful  idences  amongst  all  riaases,  than 
all  our  art  and  science  schools,  which  ara  sustained  at  a  con* 
sidenble  cost,  put  together."— W.  H.  T.,  Manchester. 


"I  BEG  to  add  my  teatimony  to  the  very  able  manner  in 
which  our  Mechanic  ia  conducted.  Although  constantly  in- 
terested in  machinery  of  great  diversity,  and  therefore  a  aub- 
>  acriber  to  leveral  of  our  principal  mechanical  joumali,  1  freely 
I,  admit  that  I  can  find  more  really^usefiil  reading  in  our  two- 
i*  peony  journals  than  in  all  tbe  others  put  together.— Isaac 
•>*>Wbite91iith,  Covan-street  Foundry,  Glwgow. 
gntl.  

onn  Ic'  ''"*  '"^  """'  '''''°  '"'^''^^  'o  f"*  TOO'  excellent  pub- 
weighiiipn  a  constant  adveitiscment."— John  Bbowhino,  111, 

admitted  tb»^  — —— 

or  feebly  ma, 

earth's  attracve  to  congratulate  you  on  the  tmprated  condition 

that  of  the  coif— UlBAN, 


A5SWEB3  TO  GORRESPOirDEirrS. 


*.*  All  oommonlcBtlons  ahoald  be  addressed  to  tbe. 
Editor  of  the  Enolish  Uechanic,  31,  Tarlatock- 
street,  Cerent  Garden,  W.C. 

The  following  are  the  initiala,  tc.  of  letters  to  hand  up  to 
Friday  momiug,  June  10,  and  unacknowledged  elaewbere. 
J.  Hick,  M.  P.,  J.  Chalk.  J.  A.  M..  J.  P    J.,  Canto,  C.  Gale 
W.  Binna,  Jas.,  Bnnlem,  J.  F.  E.,  R.  Ferrier,  C.  G.,  M.  and 
H..  Hisa  M.  A.  H..  J.  A.  B.  and  Co.,  J.  E.  Yeates,  H   B 
J.  F.  J.T.  Piper.  Very  Rev.  F.  W  A..  E.  A.  L.  M  and  A  . 
T.  W.M.  (next  week).  W.  8hepp«rd,J.  H.J.  Venceder  J.  G 
H.  P..  J.E.  T..  W.  W.  B.,  Simplex,  Henry  Page,  G.  R.  R.', 
G.  Whitaun,  H.  A.,  Inventor  and  Self-Uueht  Mechanic. 
J.  WUliama,  F.  A.  F.,  K.  W.  G.  W.  B.  B.,  Constant  Beadcr, 
CD. 


laurgeen. 


Eebatcm.— In  Renly  8723.  "Glaze  for  Pottery," on  pa'e 
238,  the  formula  for  trlaxe  for  pottery  shoald  read—"  100  paru 
white  lead,  20  parU  flint,  40  parte  tlonr,  and  i  whiting." 

E.  Slatsb.  with  another  letter  on  cotton  spinning. 

G.  J.  WALlaa  expresses  a  hope  that  "F.R.A.S."  may  hare 
space  given  him  for  some  account  of  the  two  thmgs  alluded 
to  at  the  dose  of  his  very  well  written  essay  on  "  What 
Stripe*  the  Sunbeam."  We  can  only  say,  that  spsce  for 
the  purpose  suggested  is  at  the  command  of  "  F.S.A.S." 

F.  W.  TicBHCBST.— No  atampa  eodosed,  u  stated. 
Mabttn  Robebts.  Pendarrow  House,    near  Crickhowell; 

thanka  for  letter,  which  is  insetted,  and  for  private  letter  so 

full  of  hearty  sympathy. 
Bbbibo— First  query  inserted ;  for  information  sought  in  the 

second,  see  back  numben. 
J.  S.  AauTON.— Conanlt  indexes.    The  numbers  inquired  for 

are  iu  print,  and  can  be  obtained  through  any  bookseller. 

G.  W.  A.— Should  be  glad  to  receive  the  drawings, 
SiONATCBEs. — More  than  one  correspondent  has  lately  com- 
menced the  practice  of  adapting  Greek  signatures.  Such  h 
practice  ia  rather  pedantic,  and  altogether  uuneceasary  ;  it 
moreover  prevents  the  majority  of  our  readers  from  refer- 
ring to  them  by  name.  We  refer  to  the  use  of  the  Grai 
ckaraclm  only,  and  not  to  the  use  of  Greek  or  Latio  words, 
which  are  often  convenient,  serving  as  thev  do  to  distinguish 
a  correapondent  from  the  linnd^ds  01  "  constant  sub- 
scribers, *  &c.,  who  daily  address  us. 

EuiQEATioN. — "  F.R  G.S."  says,  "  No  man  possessing  human 
sympathiea,  but  would  be  moved  to  his  inmost  soul  by  the 
letter  of  "Cotton  Clerk,'  in  your  last  issue  but  one.  Such 
men  will  raise  our  colonies  to  renown.  I  am,  at  the  pre- 
sent time,  preparing  a  short  article  on  Victoria,  to  be 
followed  by  one  on  Queeualand,  then  Canada,  Ilc.. 

Wh.  Lane,  Smethwick.— No  stampa  encloaed. 

One  with  a  Dbawback.— Consult  a  mechanical 

T.  Butt.— Exchange*  are  paid  for. 

E.  E.  F.  aska  rather  too  much. 

J.  Leaston.— Drawing  not  good  enough ;  besides,  it  is  rather 
late  in  the  day  t*  aak  opinions  on  notions  connected  with 
bicycles. 

H.  B.— Your  advertisements  did  not  arrive  in  time,  or  they 
would  have  appeared.    They  are  inaerted  in  this  nambec. 

Tbaxlxb. — Contribute  under  a  nom  de  plume. 

The  Sixtennt  Sale  Coluhn  is  the  only  place  in  which 
can  appear  queriee  sent  by  "Virgo,"  Chaa.  Edmonds, 
"Ignorant,"  "R.  8.,"  "  Salopian,"  W.  Scott. 

Cucxoo,— Your  advertisement  contains  no  address,  and  its 
insertion  is  therefore  delayed  until  we  hear  again  from  you. 

Q.  E.  J.— Your  query  Aoi  received  a  reply,  see  p.  S86. 

Anxious  NnrHEW. — If  your  relative  emigrated  to  anyorga- 
niaed  settlement  or  town,  your  best  plan  would  be  to  wnte 
to  the  authorities.  A  letter  to  the  bishop  of  the  diocese, 
asking  him  to  inquire  for  you  of  the  clergyman  in  charge 
of  the  district,  might  procure  you  some  information.  We 
have  a  considerable  number  of  subscriben  in  South  Africa, 
and  if  you  like  to  forward  a  query,  giving  your  uncle's 
name  and  other  particulars,  we  would  Insert  it,  and  it 
MWA^  reach  the  eye  of  some  subscriber  who  knew  him. 

J.  H   JoH.isoN. — 'Too  metaphysical  and  speculative. 

E.  M.  Habbison.— If  useful  to  readers,  communicate  through 
"  Notes  and  Queriea ;"  if  for  individual  benefit,  select  the 
Sixpenny  Sale  Column. 

A.  T.— Wc  know  of  no  sqch  book.  Perhapa  you  mean 
Brewer,  not  Ure. 

D.  Weight.—  Such  a  proposition  might  appear  invidious. 

Bt.  Jahjm.— We  dont  know  the  address. 

Ubban.— Thanks  for  expression  of  good  opinion.  As  a  rule, 
yon  are  right  about  the  exclusion  of  medical  queries. 

W.  H.  HiHrBET.—"  Ancient  Coins  "  next  week. 

Paul  Gill— We  simply  thought  y<u  merely  glanced  at  the 
question  yon  wrote  on.  You  say  '■  I  am  fully  persuaded  that 
It  is  your  earnest  wish  to  treat  }our  correapondenta  im- 
partially, but  almoat  unconsciously  we  now  and  then  re- 
pudiate things  only  because  they  cut  against  the  grain  or 
fame  of  our  good  friends."  Ail  are  "  our  good  frienda  " 
who  have  useful  information  or  criticism  to  offer.  As  wo 
cannot  inaert  all  the  letters  we  receive,  we  are  obliged  to 
make  a  aelection,  and  as  a  rule  the  most  anbstantial  or  the 
moat  suggestive  have  the  preference.  Of  courae  we  ma; 
be  mistaken,  but  we  endeavour  to  act  for  the  best,  and 
never  to  forget  the  interests  and  tastes  of  the  nuui  of  our 
readera.  Let  "Paul  Gill,"  who  is  uoquestionallv  an 
educated  and  intelligent  man,  aend  us  a  letter  on  any  sub- 
ject in  harmony  with  our  general  purpose  and  tendency, 
and  not  likely  to  evoke  a  personal  controversy,  and  the 
letter  shall  be  inserted.  He  will  then  be  numbereil 
with  "our  good  friends,"  becsiue  he  adds  to  the  common 
stock  of  knowledge  for  the  common  good. 

Ueban.  —We  intend  to  give  reports  of  scientific  societies  after 
we  have  amalgamated  Sdeitlifie  Ofinion. 

J.  W.  T.— See  our  notice  elsewhere  on  "  Outdoor  Scientific 
Pursuits." 


THE  DfYENTOB,. 


AFFLIOATIONS  FOK  LBTTBas  PATBFTT  DOKINQ  THB 
WBBK  BNOINQ  JUNB  0.  im. 

™?-  D.  Bsdderwlok,  aiaagoiv,  Improrsmonti  lo  nrfntinic 

iBBS  A.  Dyaon,  Uadaoraflald,  tmpro/emaotain  mftomDerx  or 
afiparuasTorcardinK  wiMl 

i&U  b.Uwrdoer,  Maoelte»t€f,aad  T.  Buthby,  improveniut* 
In  pili  making  mMhioM 

ibM  B.  Hunt.  1.  Mrle-ftraet,  Linooln't-lnn,  eIeotro-mi«- 
-»iHK?K?^lf2r.5'*'*i»«  pwxoraouw.  or  other  ttiin^i  ra- 
qalnd  to  be  eilUblt«4.— a  oommiiuio»tl9a  ■^"  ><> 


n<cs  w.  E.  Nswton,  Ofi,  OhiuiDerT-UuBa,  no  ImvrMed  Ink  or 
muolu««st»ud.-Aoommunle*ttoa^^  "npr"«<  wk  or 
^J2J  J  Oohne   ofOheaprtie,  m   Improrod  diatofsotiuK  and 

IM7  J.  LclBhton,  40.  Bmrer-«bmt,  Saint  Jftmaa.  impnwe- 
meata  in  oroamentfna  the  odsaa  aud  nurfftna  of  booka  Mid 

1VS8  W.4  Bamm,  and  E.  0.  B«rron.  17.  Aldermanbarr.  im- 

provflmeota  In  tho   roaaaraotnreoraolM  and  baela  for  boot* 

whSl  a'  "*  ^'""***'*"  "**  8-  ^'•y-  01»tow,  improrementa  in 

IMO  a.  HuheA.  Woreaater,  Improrad  apparataa  for  aoraptnie 
and  ctaanalnr  atraeu  and  roada  •'i-  •  «"■  -vnipuiK 

im  O.  liowrr.  Mulfard.  and  8.  Brookea,  Lower  Brouirhtow. 
improramenta  in  the  oonatractlon  of  machinery'  for  prapurtnr 
and  hftekllna  flax  f    f        ■ 

"W8  W,  Wlntftr,  Levda.  Improrementa  in  ieiriDcmachinei 

15W  O.  D.  Abel.  W.  Houthamptan-buildiiica.  Cbanaerr-Une.      * 
improremsnta  tn  the    manufacture  of  phoephoma-A  com- 
muaioation 

'*?:*.  *-  J^-  CU'k.  U,  Chanoery-laae,  an  Improramant  In 
mMhlnaa  nw  working  ijid  prepkriog  peat  for  fUeL— A  commual- 
oation 

18(BJ.  Jamea,  40.Prtncea*itreet.  Stamford -atraet,  improre- 
n>«nM  In  apparatna  for  oempreaatog  gunpowder  and  other 

ISWT.  Holder.  Waatbonme-road.  B  arnibnrr.  an  improv«d 
elMtle  aaodoranlt  boot  or  hoof  coTerlnjc  for  honei         *^ 

U07  H.  8.  D.  Gngiapergand  a  Behelb.  Xew  York,  aa  improrod 
mactilnaformakmveat-natla  ^  ^  » 

1908  W.  V.  PulHam.Kanaaa.  Improvadaelf-adJaitlBgooupIera 
forootineedaganddleoonnaotingraUwaycarrraMa 

isog  W.  tt.  Lake.  Boutbampton-buUdinga.  London,  fmprove- 
menta  tn  oonplinga  for  ranway  oarrlagea.— A  communication 

1000  J.  Prteatman  Mid  T.  Priaatnua.  Improved  meau  and 
apMratua  for  dreaalnx  or  flnlablnc  laather  —~"*  •«« 

tool  A.  H.  Brandon,  It,  Bua  OalUon.  Parla,  improremanU  in 
carding  and  iptunlng  maohlaet.— A  oommunloatlon 

Ittn  F.  Dingar.  Truro,  Improrementa  In  maehlnerrforDul- 
T^'iilng  or  rednolng  orea  and  other  hard  aubatanoat 

l«otA.T.  Newton.  Ot,  Ohaaeerr-lane,  an  improTod  mode  of 
vrerenting  tbe  nnToaioa  of  Iron  expoaed  to  water  or  dam  d- 
neaa.— A  eommanleatton 

lOH  W.  B.  Wawtpn.  M,  Chancary-Une,  improramenta  In 
fnmltare  aprtngafbr  aeaU  ana  mattr«aae«.— a  oommuniea- 
tion 

1005  TL  Leake  Manobeatar.  and  H.  lArkia,  Rrdei  Thwdoa 
OemoQ.  Eai«z.  Improvamaata  In  mafibtnery  far  engraTinK  or 
ebshlag  roUara  ft>r  calloo  prlntara  * 

1006  a.  W.  HodgeUa.  Horeton-tn>the-ICarah.  aiouoeatar 
Improremetita  In  riok  elotba  offLoorera  ' 

1007  H.Tlmmlaa,  Aoton,  Imsroramaatala  the  manafhAtnp* 
o(  tilngea  — — »m»«vh™ 

1006.  A.  Sagard,  ArrUllen,  Franoe,  Improrementa  in  andaoDli. 
cable  to  knltilDg  machhtei  ^^*^ 

tooa  M.  Henry,  88,  Fleat-atreet.  an  improred  bit.— A  com* 
munication 

1010  J.  F.  Uogere.  Peatheratone-bnildlnga.  Bolbom  aa  Im- 
pt  ored  maehlne  fbr  deeortlcatlog  frutta  aad  regetablM 

1011  W.  B.  Lake,  improred  imeana  rorprerentiag  fhiadulen^ 
alteratlona  In  bankara'  eheqnea  and  other  monetary  inatru- 
m  ante.— A  oommanleatlon 

lOlS  a  H.  Uarrafs  (foachw>u-k,  Improrementa  in  maohlnerr 
for  pre«alngbrteka.tllea.  and  other  artlalea  made  of  day  or 
other  plaatTo  aobotaneea 

1018  A.  V.Ne«rtoa.OO,(nianoery-lana,  Improred  apparatua  for 
deaoUur  knlrea.— A  ooBimiuil<»tlon 

1014  w.  Haalam,  Bolton.  Improrementa  la  worea  Atbrfoa 
appUoable  for  towelUng  and  other  parpoaaa.  aad  tn  the  method 
of  and  apparatna  for  wearing  the  aame 

1010  W.  H.  Taplln,  Oolarleh.  aa  InproTemeat  la  the  aann- 
fbetare  of  laatt  for  tbe  feet 

1010  J.  Barley  and  i^.  Ulorer.  Blmlngham,  a  new  or  Improred 
mouataeha  anpport  _ 

1017J.Oddy.  Blrkenahaw.  aad  H.W.  Whitehead,  Bolbeok. 
improrementa  io  machinery  fbr  eombUtg  wool,  cotton,  flax, 
and  other  flbrona  aabatancea 

1018  0.  Kenney,  Glenaarage,  Doblln,  Caollltating  the  moant* 
1  ng  a  horae  or  relocipede 

toie  U.  Brlnnnead«  and  B.  Lrooa.  Ipawloh,  ImproTamanta  In 
thraanlngmaohlnee 

lOM  KrHeyoook,  Ifaneheater.  improrementa  In  that  portloa 
of  gentleman'a  wearing  apparel  known  as  '  auapAndera  " 

lost  O.Claranee,  Takeley,  Improrementa  In  broeeb-loading 
flre-arma 

10S3  J.  B.  Jefferlea,  Orwell  Worke,  Ipawloh.  improrraenta  la 
pionght 

I8S3  8.  Adama,  Saltlay,  Improrementa  in  reloolpedea 

lOU  J.  H.  Jobnaon.  47.  i.lDooln'e-lan-Qelda,  Improramenta  In 
furnaoea  for  metaUurgtoal  purpoaea— a  communication 

lOto  B.  hatoliflbt  Blrmlngbani,  certain  improremante  In 
reftlbnlelampa 

I8S0  i>.  SplU,  flaokner-terraoo,  Backney,  improrementa  in 
compoundafor  InaaUtiog  telegruh  wirea 

10:^  J.  Qabb.  Bewdley,  a  new  or  unprored  boiler  and  I^naoe 
for  heating  ebarohei 

1828  J.  R  iMirrleea  and  W.  &.  Wataoa,  ImproremenU  la 
desioDRting  augar-eane  refaaa 

IMS  H.  Lake  and  O.  Ktoitdoo,  Coombs.  Dartmouth,  improred 
arraaxementa  and  apparatna  applicable  to  trawleri  *ad  otnar 
reuela 

lOSO  W.  XoLean,  Norfolk.  Virginia,  improremrata  In  hlngea 

~ —    '-       ■      ■     -    '  le-alroet, 

^  _    __  effaottng 

the  water  mark  in  paper  to  the  oJvera  of  the  dandy  roUa.  and 
tothemoulda  uaedin  tbe  nwaufuitttra of  paper,  alt'  '- "-' 
ooaatruetloa  of  luoh  dandy  r^tis,  corera,  uid  mouldi 

1089  A.  Johaioii.  Uealey.  OHOtt,  neir  WakeBeld.  improre- 
menu  In  mUIiog  or  ruuiu  and  waihlug  machtoea 

1088  D.  BeaUey  and  J.  A.  Jaokaon,  Bary.  improrementa  In 
rag  enginea 

1BS4  A.  W.  Pooook,  PImlloo.  Improrementa  In  metera.  pampa, 
or  other  enginea  For  water  or  other  lieuid 

loss  T.  UMtell,  Birmingham.  Unprovemanta  In  mlllUry  and 
aporttng  guna,  and  alao  In  cartrldgea  appUoabla  lo  the  «ema 
or  other  deaoriptlona  of  breech  •loading  arma 

lOM  T.  Uthman.  8tooktou-en-T»ee,  improrementa  in  the 
grate  bare  and  other  parte  of  ateam  boUar  and  other  ftir- 
naoea 


1081  T.  A.  Uarahall  and  U.  D.  ICftrahaU,   Biahop»ateHitreet, 
Improremeula in attaohlng  orflzitgr  tbaderioee  fore 
the  water  mark  in  paper  to  the  oovera  of  tbe  dandy  rol    . 
tothemoulda  uaedin  tbe  nwaufuitttra  of  paper,  alao  in  the 


PATBNTS  BRALBD. 

8314  H.  Alexandre,  ImproTementa  in  organi  and  almllar 
muaioal  luatmmeiita 

;uio  T.  Olark,  Improrementa  in  the  oorera  of  umbreUaa  aa 
psraaole 

8884  J.  Jonaa,  improrementa  in  packlngandoooaolidatlng:!* 
and  other  anbataacea 

»!A  O.  liLpriot,  Milan,  ^n  Improred  apparatua  for  exbiblH 
placardaand  otheradrertliemonta  ^ 

SS78  U.  A.MoOallo,  Improrameata  in  doalngandatoppert 
bottiei 

8508  H.  Kenhaw,  improrementa  Inapparatua  employed«r 
apiDaing  worated  orother  flbrea 

8570  w.  B.  Gedge,  improremeata  la  reloclpedea.— A  oa. 
mniiloatton 

8681  A.  A.  Oroll,  Improremante  in  the  treatment  of  ammo- 
nlaoal  liquor  of  gatwoaki 

8597  W.  A.  If  arahatl,  Improrementa  in  the  manufaoture  or 
electric  tdt«raph  oaMea 

SOift  A.  M.  Olara,  Improrementa  tn  the  manafboture  of  anper- 
phoaphate  of  Itme.— A  eommuuioatfon 

i^lu  W.  B.  vrtlllamaoa,  improrementa  la  teatealnga  for 
trunks,  portmanteaua,  and  buxea 

817  A.  V.  Nowtou,  improremenM  in  treating  iron.— A  oom- 
munioitton 

818  A.  V.  Newton,  an  Improrement  in  the  prooeia  of  mann- 
(koturlug  wrought  iron  or  steel. —a  cummuaioatiin 

800  J.T.  Greenfield,  an  improred  aide-arm  for  oleartngth* 
ohAmbera  and  rifling  of  otduaaoa 

fill  W.  B.  Lake,  au  improred  pneumattoengbie.— A  oommanl- 
eatlon 

Mi  H.  A.  Bonnerllle.  an  apparfttna  fbr  tbe  maaufaoture  of 
tbe  lege  of  half  boota.— A  comtnunloaUon. 

Ml  U.  A.  Bonoertlle  a  new  and  uaeful  improrement  in  ateam 
enginaa— A  eommunlcatton 

oil  W,  Woofb.  Improred  meana  aad  a^iparatua  for  gvldlng 
plougtia,  Rnd  alio  At  rosulating  the  depth  of  working  ol  the 
aaroe 

icifi  0.  H.  Wight,  an  Improved  inkaUnd 

U>&1  J.  Ucndaraou.  aa  tmproromeut  fa  tbe  oaaofbolure  of 
wrought  iron  and  ateel 
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»    COMETS  AKO  ICBTBORS. 
By  RiCHABD    A.   PBOOToa    B.A.,   F.B.A.3. 
Author  of  "  Othsr  Words  than  Ours,"  &o. 

WHEN,  more  than  two  centuries  ago,  Kepler 
ueerted  that  there  are  more  eomets  in 
the  nniTerae  tlian  there  are  fishes  in  the  ocean,  he 
wasIaOKbed  at  as  a  theorist.  Tet  the  assertion 
was  foonded  on  sufficient  eridenee — it  was,  indeed , 
fonnded  on  eridenee  whicdi,  paradoxical  as  it  maj 
sound,  is  not  simply  probable,  bnt  absoIntelT  certain 

• the  CTidence  from  probability.    He  saw  that  the 

ohanoei  against  Ae  detection,  by  us,  of  any  comet, 
supposed  to  be  selected  at  random  from  the  hostn 
which  people  space  are  so  enormous  that  for  every 
single  comet  we  recognise  there  must  be  millions 
which  escape  our  obecrration .  Therefore  he  aiy  ned 
GondntiTety  (only  the  men  of  his  day  ooald  not 
see  the  force  of  Uie  argument),  that  since  many 
oomets  haTB  been  discovered,  natold  millions 
must  exist  throngbont  space. 

We  now  know  that  the  illastrious  German  was 
right — nay,  we  know  that  the  theory  which 
seemed  to  his  contemporaries  so  startling,  fell 
very  far  diort  of  the  truth.  For  he  only  anew 
of  tho«  bright  eomets  which  are  palpable  to 
ordinary  Tlsion.  He  had  no  reason  to  belieTe  that 
for  every  large  comet  there  are  myriads  of  smaller 
ones— that  is,  of  oomets  not  merely  inferior  in 
apparent  sisa  and  brilliancy,  but  in  reality 
mionte  by  comparison. 

Now  I  propose  to  exhibit  the  really  startling 
condnrions  which  may  be  drawn  from  what  we 
know  of  the  oometic  and  meteoric  system  within 
the  solar  scheme,  these   conclusions  being  not 
hypothetical,  as  they  might  be  thought  on  a 
0Tst  view,  but  as  legitimately  inferrable  from 
the  evidence  as  Kepler's  daring  proposition  re- 
■peoting  the  oomets  which  people  space.    1  pro- 
pose to  show  that  the  solar  system  is  full  of  comets 
■ad  meteors — in   this  sense,   that  though   the 
oombined  volume  of  all  the  cometic  or  meteoric 
snbstance  existing  in  any  given  space  within  the 
solar  system  may  be  almoet  indefinitely  minute, 
yet  that  no  considerable  space  (no  space  so  large 
perhaps,  »a  the  moon's  globe),  exists   without 
some  such  substance  within  it.    I  wish  it  to  be 
particntarly  understood  that  I  am  not  about  to 
theorise.    I  propose  only  to  pass  by  legitimate 
inferences  from  the  known  and  unknown,  and  I 
shiJl  be  especially  careful  to  distinguish  what  is 
doubtful,  or  at  least  not  absolutely  certain,  from 
that  which  must  be  held  by  all  who  understand 
the  laws  of  probahilify  to  be  thoroughly  estab- 
lished by  the  evidence. 

Let  us  picture  onr  earth  cinling  on  her  wide 
orbit  arooikd  the  san.  That  orbit  baa  a  diameter 
of  about  180  millions  of  miles,  and  therefore  the 
space  Ihrongh  which  the  earth  actually  sweeps  on 
ber  ooufse  round  the  sun  must  bs  regarded  as 
beioc  (relatively  to  him)  a  ring  of  cross-section 
eqtiaTto  the  earth's.  We  know  what  the  actual 
Tolome  of  that  ring  must  be ;  it  is,  in  fact,  equal 
to  the  volume  of  a  drcular  cylinder  nearly  8000 
miles  in  diameter,  and  equal  in  height  to  the  oir- 
onmference  of  the  earth's  orbit.  Bnt  the  real 
Toliuse  of  the  ring  does  not  at  present  concern  us. 
Now  in  sweeping  onwards  upon  her  orbit,  the 
earth  enconnters  a  multitude  of  meteoric  sab- 
■tanees,  of  different  sise  and  weight,  some  ez- 
eeedingly  minute  no  doubt,  others — a  very  few — 
weigbmg  many  hundredweights  or  even  tons. 

This  particular  ring  of  spaoe  within  the  solar 
Q^stem  is  peopled,  then,  with  meteoric  bodies. 
This  fact  is  beyond  all  question.  Let  us,  inquire, 
however,  how  many  meteors  may  be  supposed 
to  be  within  the  ring  at  any  moment,  then  after- 
wards  prooeeding  to  inquire  whence  they  came  and 
whither  they  go,  as  also  according  to  what  laws 
they  are  assooiated'with  each  other  and  with 
other  bodies,  we  shall  find  oondosions  of  a 
somewhat  snrprising  character  flowing  from  tbis 
first  simple  relation. 
It  baa  been  calculated  by  Prefessor  Newton* 


•  The  resBlU  of  this  ealeolation  are  qaoted  in 
Mr.  Lookjer's  "  Elementary  Lessoas  la  AS'  ronomy ;" 
bnt  wltb  a  ramlasneis,  somewhat  too  oommon  In  that 
emapllaiioa,  tbey  are  not  nfened  to  iheir  author. 
It  cannot  be  too  often  iasUted  upon  that  net  ooariesy 
alone,  bat  •ommon  Joatiee  reeatrvs  that  all  special 
results  of  this  sort  should  be  dlsUoetlr  aulgned  to 
htan  who  baa  been  at  the  paias  to  calcnlaM  them. 


that  the  average  number  of  meteors  which  daily 
enter  tiie  earUi's  atmosphere  is  abont  400,000,000, 
though  pf  these  only  7,600,000  are  such  as  can 
be  seen  by  the  naked  eye.  Now  the  earth 
occupies,  as  we  kuow,  abont  36Si  days  in  circling 
around  the  sun,  therefore  she  eaoonoters  in  the 
course  of  a  year  no  less  than  146,100,000,000 
meteors  of  varions  dimensions,  bnt  the  great 
majority  exceedingly  minute.  And  by  the  way, 
before  passing  on  it  may  be  well  to  constder  by 
what  amount  the  earth's  actual  weight  increases 
each  year  under  the  influence  of  this  cootinnal 
rain  of  meteors;  for  it  must  be  remembered 
that  only  a  very  small  proportion  of  them  can 
esoape  after  once  reaching  her  atmosphere  by 
passing  grasingly  Orough  it.  Suppose  we  assume 
that  on  the  average  1000  of  these  meteors 
weigh  one  ounce— 4his  will  not  be  thought  a 
very  exaggerated  estimate  of  their  weight — then 
the  earth's  weight  increases  yearly  by  146,100,000 
ounces,  or  by  913,125  pounds,  or  by  upwards  of 
4000  tons.  The  mooa,  too,  must  increase  in 
weight  by  upwards  of  2S0  tons  per  annum. 
Tet  these  accretions,  enormous  though  they  seem, 
are  utterly  insignificant  compared  with  the  voiume 
either  of  the  earth  or  moon.  Were  it  otherwise 
the  moon  would  soon  begin  to  show  the  effect  of 
the  inorsased  weight  of  her  primary  and  herself, 
by  tirding  more  swiftty  around  the  earth. 

Let  it  be  remembered  that  though  these  results 
are  so  far  doubtful  that  we  have  deduced  them 
In  ignorance  of  the  actual  average  weight  of  the 
meteors  our  earth  encounters,  yet  no  doubt  what- 
ever rests  on  the  condusion  that  each  year  the 
earth  grows  many  hundreds  of  tons  heavier  by 
the  contianal  fall  of  meteoric  substance  upon 
her  surhoe. 

Bat  now  we  have  to  inquire  whether  the  ring 
ronnd  which  the  earth  travels  is  the  only  part 
of  the  solar  system  which  is  thns  yvmti  by 
meteors.  Sneh  a  conclusion  seems  in  itself  alto- 
L  ether  unlikely,  bnt  yet  the  consequences  which 
toUow  fromsupposing  any  very  large  proportion  of 
the  sphere  ruled  over  by  ^e  sun  to  be  thus  peopled, 
are  so  astonishing  that  we  may  well  require  very 
clear  evidence  before  admitting  that  this  sop- 
poaittnnis  just 

Certain  peculiarities  of  meteoric  motion  serve 
conclusively  to  establish  the  thesis  that  our  earth's 
orbit  is  by  no  means  exceptionally  thronged 
with  meteors.  Those  peculiarities  I  shall  indicate 
somewhat  briefly,  premising  that  the  evidence 
we  have  on  the  matter  is  absolutely  beyond 
question. 

In  the  first  place,  there  are  certain  parts  of  her 
path  where  the  earth  encounters  more  meteors 
than  elsewhere.  Picturing  her  as  she  swiftly 
travels  roand  the  sun,  we  have  to  conceive  the 
existence  along  certain  parts  of  her  psth,  of  rioher 
aggregatioasof  meteorsthanexistelsewhere.  Now, 
if  it  were  possible  for  an  aggregation  of  meteors 
to  stay  in  a  certain  definite  part  of  the  solar 
system,  we  should  not  learn  much  from  the  pe- 
culiarity here  considered.  Bnt  there  is  no  such 
thing  as  rest  under  the  infiuence  of  the  sun's 
tremendous  attraotive  energies.  Those  aggre- 
gations, iC  initially  at  rest,  would  in  no  brief 
space  fall  in  upon  the  sud'b  surface.  The 
fact,  then,  that  year  after  year,  as  the  earth  re- 
turns to  the  same  part  of  her  orbit,  she  either 
always,  or  commonly,  shows  that  there  must  be  a 
system  travelling  roun^the  sun,  and  intersecting 
the  earth's  orbit  in  that  particular  region. 

One  thing,  then,  has  become  very  obvious. 
The  whole  of  any  such  system,  except  the  part 
crossed  by  the  earth  (a  mere  line  through  the 
system  one  may  almost  say — since  the  earth's 
diameter  is  as  nothing  in  such  a  relation),  passes 
altogether  dear  of  the  earth's  orbit.  We  must 
therefore  add  to  the  conceptions  we  have  alrMidy 
foimed  of  meteoric  abundance  tbis  farther  con- 
sideration, that  meteoric  systems  exist  of  whose 
membere  only  the  minutest  conceivable  fraction 
ever  become  recognisable  by  .us. 

Uentioning,  in  passing,  that  66  snch  systems 
have  been  distinctly  recognised  by  Mr.  Alexan- 
der Herechd,  while  Qerman  astronomers  have 
shown  that  yet  larger  numbers  exist,  the  reader 
will  begin  already  to  see  that  we  are  upon  a  sub- 
.ject  involving  cosmical  relations  of  the  utmost 
importance. 

Yet,  after  all,  these  systems  might  all  have 
orbits,  so  closely'  approaching  the  earth's  orbit 
in  figure  and  position  as  to  render  their  actual 
intersection  by  the  earth's  orbit  do  very  striking 
oircniastanoe.  It  would  remain,  of  course,  abun- 
dantly wonderful  that  so  many  meteorio  orbitr 
crowded  aloo^  a  greater  or  less  portioB  of  their 
extent  with  discrete  masses  should  exist  within 


the  solar'system.  Bnt  there  might  be  the  end  of 
the  matter — a  family  of  meteor  systems  would  be 
found  to  exist  somewhat  resembling  in  distribu- 
tion the  family  of  the  asteroid  outside  the  orbit 
of  Mars. 

Infinitely  more  wonderful,  however,  are  the 
oonolnaions  to  be  drawn  from  the  observed  rela- 
tions of  the  meteoric  systems. 

{To  ht  contknuti.) 


THK  WORLD,  ITS  FORMATION  AND 
ANTIQUITY. 

Bt  ASTHDB  UVDntHILL 

CHAPTER  I. 

Tamdim  discendiun  est  gtuimdiu  neseUu  rl  »i 
proverbio  eredinwu  qnamdiu  vimu. — SiNECa. 

TO  the  stndent  of  Nature,  who  regards  crea- 
i 


tion  with  that  love  of  it  for  its  own  sake 
which  is  so  necessary  to  the  thorough  enjoyment 
of  any  pursuit  whatever  ;  the  subject  of  these 
papers  cannot  bnt  afford  a  wide  field  for  pleasure 
and  thought.    The  edence  of  geology  is  of  itself 
most  interesting,  and  the  observation  of  its  phe- 
nomena   gives  to    the  so-called  comtitulional, 
that  seat  which  is  so  often  wanting  to  it ;  imparts 
an  interest  to  every  stone,  and  dothes  each  road- 
side quarry  with  a  history  which  dotes  far  an- 
terior to  the  raoe  of  man.    To  those  who  regard 
sdence  in  a  more  practical  light,  and  who  look 
rather  to   the    utility,    than  to  the   philosophy 
of  knowledge,    goology    ought,    to    be    most 
entertaining.    Its    great    use    in    engineering, 
mining,  and  agriculture,  must  recommend  it  to 
them.    To  the  artist,  it  cannot  fail  to  be  of  in- 
terest, diversifying  as  it  does   so   greatly  the 
scenery  of    the    globe.    To  the  arenitect,    the 
facility  of  obtuning  stone  for  his  building  presents 
itself  as  an  dement  in  the  oonoeption  of  his  design, 
and  by  a  slight  knowledge  of  geology,  he  is 
enabled  to  tell  what  particular  kind  of  material 
he  will  find  upon,  or  near  his  site,  and  so  choose 
that  which,  with  an  equal  appearance  and  dura- 
bility, may  be  most  easily  obtained. 

Seeing,  then,  how  pleasant  and  useful  is  the 
cultivation  of  this  branoh  of  natural  knowledge, 
I  think  it  requires  nothing  more  from  me  to 
show  that  its  elements  deserve  the  perusal  of  all 
who  are  in  any  way  interested  in  scienoe,  and  I 
shall  therefore  without  further  preface  proceed  tp 
my  task. 

Looking  at  the  earth  as  it  now  is,  we  see  that 
it  is  greatly  diversified  by  hills  and  vales,  moan- 
tains  avd  plains,  whose  firm  and  solid  apperjonce 
impress  us  at  first  sight  with  the  idea  that  they 
were  oo-existent  with  the  creation  of  the  world. 
Snch  is  not,  however,  the  case.  The  loftiest  Alpine 
peak,   whose  snow-capped    summits    now  rises 
proudly  above    the    clouds,    was    once     sunk 
fathoms  deep  beneath  the  ocean,  and  the  quiet 
seduded  dell  did  not  always  enjoy  its  present 
state  of  humble  repose.    Change,  ceaseless,  and 
in  some  cases  so  slow  as  to  be  scarcely  percep- 
tible in  a  century,  has  been,  and  is  even  now 
dtering  the  face  of  the  earth  ;  here,  by  means  of 
the  nntiring  sea,  wearing  away  the  isthmus  of 
bard  granite  and  finally  catting  a  channd  through 
it ;  there  upheaving  the  land  by  earthquakes,  and 
volcanic  agency  and  erecting  new  islands — aye,  in 
some  cases  even  continents  where  formerly  was 
a  mere  waste  of  water,  and  throwing  up  the  plain 
into  the  most  rugged  and  picturesque  mountain 
rant(es.    At  one  place  by  the  aid  of  the  tornado 
drifting  huge  masses  of  sand  over  the  country, 
and  converting  the  fmitfnl  land  into  a  sterUe 
desert;   at  another,  deep  buried   in  the  earth, 
forming  those   mineral  treasures  which  are  so 
useful   to  man.    Even   the   smallest  of    created 
beings  helps  to  push  on  this  ceaseless  mutation , 
and   the   coral  loeect  whilst  building    its    owe 
habitation  forms  a  foundation  for  that  of  msn. 

We  find,  then,  that  geological  change  is  due  to 
five  agencies — namely,  the  aqueous,  the  igneous, 
the  atmospheric,  the  chemical,  and  the  organic, 
(or  that  cansed  by  animal  or  vegetable  life). 

Geological  research  is  necessarily  confined  to 
the  upper  crust  or  shell  of  the  globe,  as  it  is 
impossible  to  penetrate  more  than  some 
two  or  three  miles  below  the  surface,  and  only 
that  far  through  the  help  of  landslips  and  up- 
heavals of  the  crust  by  igneous  agency. 

I  must  here  premise  that  the  sense  in  which 
the  term  "  Bock"  is  used  by  geologists  is  different 
to  that  which  is  popularly  ascribed  to  it  By 
"  rock,"  in  this  treatise,  will  be  meant  ereiy  kind 
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6/ formation  mh-ch  enters  into  the  c&mpoiition 
of  the  crutt  of  the  globe  -,  rtros,  soil,  sand,  clar, 
&c.,  are,  geologically  gpcakingr,  rocks,  althongh 
ihey  are  not  indarated  or  stony. 

If  wo,  could  cat  a  hnge  iredge-like  eHce  ont  of 
the  earth,  we  should  find  that  the  aides  of  the 
dyke  or  valley  this  formed  would  be  arranged  in 
a  series  of  layers,  or  bands  of  different  kinds  of 
rock  J  these  layers  are  called  strata,  and  those 
rocks  which  are  always  found  thus  arranged  are 
called  stratified,  aqueous,  or  sedimentary  rocks. 
Perhaps,  howerer,  we  might  find  a  place  in  our 
Tftlley  where  another  spscias  of  rock  had  forced 
its  way  upwards,  npheaving  the  strata,  and  in 
some  parts  breaking  through  it,  and  inclining  it 
at  all  angles  to  its  previous  condition,  as  in 
Fig.  1,  where  the  parallel  lines  are  the  stratified 


Tbap  Eock  is  a  hard  dark  formation,  gono- 
rally  found  arranged  in  a  series  of  steps,  or 
terraces. 

(To  he  oouti»iied.) 


r  /  c  ./ 

^^_„>;  y  .^BKBSSI^SBtt^ 

-AA  AA'' v^—^-^  lHIWffW^ 

rocks,  and  the  shaded  portion  that  which  has 
broken  through  and  upheaved  them.  This  spe- 
cies of  rock  is  oalled  igneous,  unstratified,  or 
amorphous,  from  two  Greek  word»,  signifying 
without  form-  U  never  occurs  in  the  form  of 
regular  layers,  as  the  stiatiiiad  jjoqks  do,  but 
always  in  irregular  masses.  All  rocks,  then,  be- 
long to  one  of  these  two  classes,  but  it  is 
'  prmcipally  by  means  of  the  aqueous  rooks  that 
*  ^   5*°^°8'8'  traces  the   former    history  of  the 

Wo  always  find  that  if  we  go  deep  enough  w« 
at  length  oome  to  some  igneous  rook,  and  we 
therefore  conclude  that  the  foundation,ag  it  were, 
pr  interior  of  the  earth,  is  a  huge  mass  ol  amor- 
phous rock.  With  this  foundation  geology  has 
UtUe  to  do,  but  confines  itself  chiefly  to  ite  shell 
or  outside  coating.  In  my  next  paper,  I  shall 
endeavour  to  show  the  successive  revolutions 
which  have  rendered  the  earth  hahitabU,  and 
which  have  changed  what  must  have  be 
rooky  wUderness,  into  the  fruitfnl  andAleasant 
abode  which  man  now  occopies.  Until  then  I 
recommend  my  readers  to  study  the  subioinad 
list  of  some  of  the  most  ordinary  rocks. 

Aqueous  ob  Watbb-Fobmed  Eocjw. 

MlTD  OR  Silt  is  thejnassing  together  of  im- 
palpable particles  of  rock,  worn  bv  water  and 
deposited  at  the  bottom  of  seas,  and  other  larce 
bodies  of  water. 

CLjSuY  is  plastic  mod. 

Seals  and  Slati  are  both  formed  from  con- 
solulatcd  mud  and  clay  respectively,  which  has 
been  subjected  to  great  pressure,  and  nnder  hich 
temperature.  These  nocks  ace  lammated— ia 
possess  the  property  of  splitting  into  plates. 

CLAY8TONE  U  not  Ijuninated,  but  is  formed 
from  consolidated  clay.  All  argillaoeons  (from 
»ratUaceit3,  clayey)  are  recognisable  by  a  pe- 
ouhar  odour  whioh  they  exhale,  when  breathed 
upon. 

Marblb,  LiMiSToifB,  AVD  Chalk  are  all  of  the 
same  family;  composed  of  carbonate  of  lime  as  a 
base;  the.v  are  detected  by  a  drop  of  sulphuric 
acid,  which  causes  them  effervesce: 

Sand  is  formed  of  the  minute  particles  of  water- 
worn  rocki  gravel  is  composed  of  the  larger  por- 
tion  of  these  same  rocks. 

SAKD9TONE  ASD  CoNGioMERATB  are  respec- 
tively eonsolidated  sand  and  gravel.  Oonslo- 
merate  is  also  called  pudding-  stone. 

QUABTz  is  a  massive  crystalline  rock.  The 
small  roMKkrf  white  and  yellow  pebbles  of  gravel 
are  pieces  of  quartz.  »■■">-» 

IONEOUSOBFiHE-FOBMBD  ROCKS.-GKANm 
IS  formed  of  crystal,  of  quartz,  felspar  (a 
lammated  gbiBsy  substance),  and  mica  (a  trans- 
SZTn  ^"*'''°«  •»'»«'»')•     It   is   of  various 

«?;^''  ",*  ^'^  ^^^  "^^'  »«<:»«   »'>v"v> 
assumes  a  columnar  struotore. 


-ANCIENT  COINS.— IV. 
By  Hbnbt  W.  Hbnpbkt. 
ryi  the  23rd  of  May,  and  the  three  foUowing 
days,  a  very  valuable  coileotion  of  anoient 
coins  and  medallions  was  dispersed  under  the 
hammer  of  Messrs.  Sotheby,  Wilkinson,  and 
Hodge,  in  Wellington-street,  Brand.  It  was  the 
property  of  Mr.  Julea  Samboo,  of  Naples,  and 
realised  a  very  large  snm. 

We  intend  to  select  from  this  sale  the  most 
important  specimens,  and  give  their  prices,  with 
remarks  and  descriptions,  in  order  that  the  col- 
lector may  form  some  idea  of  the  present  valne 
of  the  rarer  coins  in  the  several  series. 

In  the  following  list  the  terms  "  patina  "  and 
"  patinated  "  very  frequently  occur.  We  think 
that  they  may  be  best  ezpUined  in  the  words  of 
Pinkerton: — "Nothing  oootributes  so  much  to 
the  conservation  of  brass  or  copper  coins  as  that 
fine  rust,  appearing  like  varnish,  which  their 
lying  in  a  particular  soil  occasions. 
For  in  gold  and  silver  the  rust  is  prejudicial,  and 
to  be  removed,  whereas  in  brass  and  copper  it  is 
preservative  and  ornamental,  a  circumstance 
remarked  by  the  ancients,  as  tiepocula  adoranda 
rubiginii  of  Juvenal  may  prove,  and  that 
exquisite  Greek  phrase,  which  terms  patipa 
XoXkow  avQoi  'the  flower  of  brass.'  This  line 
rust,  which  is  indeed  a  natural  varnish  not 
imitatable  hj  any  eftort  of  human  art,  is  some- 
times a  delicate  blue,  like  that  of  a  turquoise  ; 
sometimes  of  a  bronze  brown,  equal  to  that 
observable  in  ancient  statues  of  bronze,  and  so 
highly  prized  ;  and  sometimes  of  an  exquisite 
green,  a  little  on  the  azure  hue,  which  last  is  the 
most  beantiful  of  all.  It  is  also  found  of  a  fine 
pnrple,  of  olive,  and  of  a  cream  colour  or  pale 
yellow,  which  last  is  exquisite.  ....  The 
Neapolitan  patina  is  of  a  light  green,  and  when 
free  from  excrescence  or  blemish,  is  very  beautiful. 
Sometimes  the  purple  patina  gleams  throogh  an 
upper  coat  of  another  colour,  with  as  fine  effect  as 
a  variegated  silk  or  gem.  In  a  few  instances  a 
rust  of  deeper  green  is  found,  and  it  is  sometimes 
spotted  with  the  red  or  bronze  shade,  which  gives 
it  quite  the  appearance  of  the  East  Indian  stone 
called  blood-stone.  These  rusts  are  all,  whea  tha 
real  product  of  tune,  as  bard  as  the  o^etal  itself, 
and  preserve  it  much  better  than  any  artificial 
varnish  could  have  done,  conoealing  at  tha  same 
time  not  the  most  minute  particle  of  the  impres- 
sion of  the  coin." 


space  in  the  centre  of  a  coin  where  no  figure 
placed. 

With  these  explanations,  which  are  intended 
only  for  the  beginner,  we  will  now  commence  our 
lists. 

Lots  1  to  31  were  the  bronze  cast  coins  of  ij.^ 
GrsBco-Italian  cities  of  Ejwria,  Urabria,  Picenoml 
andLatium.      They  consisted  of  a»M,  and  divi-V 
sions  of  the  as.    (Explained  in  our  second  article, 
on  page  197.)  \ 

Lot  7.  Pioenum,  Hatria  or  Hadria,  Quincuux   i 
Obv.,  HAT.,  head  issoing  from  a  shell.    Rev.,  »/ 
pegasus  flying  to  the  right    Exquisitely  preJ 
served  and  patinated,  and  of  great  raritv  aiz2 
16.     £11.  " '      ^ 

15.  Latium.— As.  Obv.,  beardless  head  wiA 
Phrygian  helmet  Bav.,  same  head.  Very  fine  • 
size,  17J.     £6  10s. 

3H*tium.— As.  Obv.,  helmetedheadof  Pallas 
fnU-faced.  Rev.,  bnll  standing  to  left,  caduoeaa 
beneath,  and  ROMA  in  the  exergusL  Sixe,  19. 
Another  similar,  but  with  L  under  the  bull. 

These  two  pieces,  the  only  two  varietias 
known,  were  purchased  of  tha  Bomaa  dealer 
Depoletti,  who  obtained  them  from  the  renowned 
find  of  Vicarello.  The  one  with  the  cadncens  is 
in  first-rate  preservation— the  finest  coin  of  the 
find  ;  the  other  is  not  quite  so  perfect  The  great 
valne  of  all  these  Italic  coins,  wien  fine,  is  well 
known.    £30  (Bunbnry). 

Lots  32  to  34  were  bronze  coins  of  Apnl 
Lnceria,  and  Venusia.  ' 

34.  Venusia.— As.  Obv.,  dog's  head,  toleft  Bav- 
fore-part  of  a  wild  boar,  to  left  Extremely  rare, 
and  well  preserved ;  size  18.  One,  obv.,  shell ; 
rev.,  three  crescents  and  YE. ;  size  9. £10. 

Lots  35  to  67  were  struck  coins  in  silver  and 
bronze  of  New  Latinm,  Campania,  and  Sam- 
ninm. 

35.  Alba  Novi  I^tii.  Obv.,  bead  of  HeEonry 
to  right,  with  winged  petasus.*  Bev.,  ALBA, 
winged  Qtyphon  to  right  A  fine  and  extra  cai« 
diobolus,  silver  ;  ^e  3.     £2. 

40-  Campania.  Nola.  Obr.,  lanreated  Itead  of 
Apollo  to  right,  and  Phoenicianlegend.  Bev.,  fore- 
part of  the  human-faced  bull  to  tha  right.  Am 
apparently  unique  obolua,  fine,  and  splendidly 
patinated.     Copper  ;  size  4u    £2  10s. 

50.  Campania.  Atella.  Triens.  Obv.,  head  of 
Jtlpiter  to  right,  and  o  o  o  o.  Bav,  Osoan  legend  ; 
fast  quadriga  to  right,  and  o  o  o  o.  Very  soaroc^ 
fine,',and  valuable  ;  copper  ;  size  8J.   £3  lOs. 

65.  Campania;  Maccina.  Obolns.  Obv.,  lameated 
head  of  Apollo  to  left  Bev.,  Ocean  isgead  ; 
dolphin  and  clnb.  Very  fine,  and  of  great  Tuitr. 
Copper ;  4.     £6.  »-  / 

Lots  68  to  74  were  silver  denarii  struck  dnring 
the  civil  war.    They  realised  high  prices. 

Lots  76  to  266  consisted  of  Qrsoo-ItaliMi 
and  Sicilian  coins  in  gold,  silrer,  sod  copptr. 
From  them  we  select  the  following : 

82.  Apulia.  Venusia.  Daxtana.  Obv.,  bast  of 
Hercules  to  right,  and  VE.  N.  U.     Bev.,  O.A.Qk, 


Ihe  sises   of  the  coins  refer  to  the  scale  of   the  Dioscuri  on  hotseback  t»  the  right   Fine  and 
Mionnet,  of  which  we  give  an  engrawng.  |  extremely  rare.    Copper ;  size  U.    £7  7«. 

91.  Calabria.  TaMntum.Dcachm. 
Obv.,  Taras  riding  on  a  dolphin, 
to  the  right  Bav.,  ♦lAIAPXO^ 
rider  to  the  right,  throwing  his 
javalio.  Very  rare,  aod  in  spluidid 
state.  -Silver  ;  size  4.     £5  2a  6d. 

The  obverse  of  this  coin  rapre- 
ssnta  laras,  the  son  of  Nsptona, 
and  the  legendary  founder  i^  the 
city,  which  was  oalled  after  the 
name  of  its  founder  Tana. 

96.  Lnoania.  Metapoutom.  Qi- 
dracbm  ;Obv.,  Hescules  naked, 
with  lion's  skin  head-dress,  sacri- 
ficing at  an  altar,  and  leaning  cat 
his  c'ub.  Bev.,  MBTA,  on  ear  of 
wheat.  Well  preserved  ;  ao  un- 
published variety.  Silver  ;  size  6. 
£8. 

The  ear  of  com,  sacced  to  Cewe, 
was  early  adopted  by  this  people, 
io  token  of  gratitude  to  that  divi- 
nity for  the  fertility  of  their  country. 

98.  The  same.  Didraohm.  Obv. 
female  head  to  left,  with  HOMO- 
NOIA.  Bev.,  META.,  an  ear  of 
wheat  Very  fine,  and  of  the 
greatest  rarity-  Silver:  size  6. 
£10  2s.  6d. 

120.    Bruttinm.      Ootoo.      Di- 

The  «.r^«.  of  a  coin  is  that  part  which  isl  twe«,   a   «»p^«i  ^  ^.^'of'  ^^2!^  ^ 


The^M  is  the  o^en 


'  A  traveUing  eap  witli  a  broad  fcrim,^— y 
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,WB  a  branch.     A  rery  fine  coin  of  fine  style 
fkmsDsbip.    Silrer  ;  size  5.    &(>. 

Bruttium.   Rheginm.     Trirtractim.  Obv., 

of  a.llon,  fall-faced.  Rer.,  RECINON  retro- 

a  calTa  head  to  left.     A  fine  coin  of  great 

:y.     Silrer  ;  size  6.    £7  2s.  6d. 

le  obverie  of  this    piece  bears   the    usnal 

type,  and  the  rerenie  the  Samian  type. 

133.  The  same.  Tetradrachm.  Obr.,  fnll-faced 

'bead  of  a  liou.    Rer.,  PUriNQN,  lauroated  head 


jj  iof  Apollo  to  the  right.  Silf  er ;  size  7.  In  splendid 

Jre  tpreserration,  and  of  magnificent  style.     £9  98. 

^2^  t       ^'^^-  Sicilia.  Agrigenlum.  Obr.,  twooanJeshold- 

i  iag    in    their    claws    a  hare,  rrPATQN.    Rev., 

(1  i   ArPArANTINQN,  a  quadriga  to  the   left,  with 

/    bnrses  in  strong  action  ;   abore,   a  vine  branch. 

^         M     Silver  ;   size   7.    A  very  fine    and  unpublished 

M     variety,  worthy  of  a  gxeaX  price.    £30. 

W  148.    The  same.   Obr.,   an  e*gle  to  the   left, 

M        AKPArANTOS.    Bey.  a  crab.  Very  fine.  Silrer  J 

#         size  6.    £6  6*. 

f  "  This  city  was  built  upon  the  river  Aentgss, 

BO  called  probably  from    abounding  in   crabs, 

■Xpayitv,  from  which  circumstance  the  crab,  being 

''  perhaps  at  an  early  period   made   sacred  to  the 

river  deity,   becAma   the  principal  type   of   the 

money  of  this  city,  and  was  never  dbcontinued, 

either   as   principal    or  secondary,   among    the 

types  of  the  national  ooin.     The  ancient  name  of 

the  city   was   the  same  as   that  of    the    river, 

Acragas,  bat  became  eventually  Agrigentum,  or 

rather  Acragentam.    Aoragentum'was  originally 

built   upon   Mount   Acragas,    and  the    existing 

ruins  near  the  modern  city  of  Girgenti,  attest  its 

ancient  extent  and  Bplendonr.      On  coins  of  this 

city,  of  the  fine  period,  the  obverse  is  generally 

an  eagle  destroying  a  hare,  a  type  which  has  been 

very  variously  explained." 

164.  Sicilia.  Camnrioa.  Obv.,  youthful 
bead  of  Hercules  with  lion's  scalp  to  left  ; 
KAMAPIVAIQN.  Rev.,  a  helmeted  charioteer 
leading  his  quadriga  at  full  gallop  to  right,  and 
crowned  by  Victory  ;  in  the  exergue  two  hydriae 
or  amphorx.  Silver ;  size  7.  Very  fine  and  very 
I  rare.    «10  Ids. 

'  165.  The  same.  Obv.,  helmet  to  left  on  a  round 

abield.    Rev.  KAMAPINA,  palmetto  with  fruit, 
leavos,  leg  armour,  etc.   Silver  ;  size  5.    Fine  and 
extremely  rare.  Aaother.   Obv.,  bearded  head  to 
right,  rev.,  helmet     Silver  ;  size  IJ.  £15. 
'  167.  Sicilia.  Catanea.     Obv.,  laureate  head  of 

Apollo,  adv.  between  bow  and   lyre,  between  the 
artist's  name  ArOAAQV.   Rev.,  KATANAIQN,  a 
1  charioteer,  crowned  by  Victory,    guides    a  fast 

'  qnadriga  to  right,  near    a  pillar;  cray-fish  be- 

neath. Silver;  size  7.  Very  fine,  and  rare  to 
excess.     £25. 

172.  Sicilia.  Eryx.  Silver;  size  7.  Obv.,  EPY"- 
KINON.  The  Erycinian  Venug  seated  to  the  left, 
on  her  extended  right  arm  a  bird  with  open  wings ; 
Cupid  in  front,  standing.  Rev.  a  charioteer, 
crowned  by  Victory,  leiSs  a  quadriga  at  full 
gallop  to  the  right.  In  beastitnl  preservation, 
and  of  the  very  highest  rarity ;  it  formerly 
belonged  to  Dumersan,  Baoal-Iiochette,  then  to 

R)IIin,  Dapre,  and  to  the  present  proprietor; 
unknown  in  Torremozza's  time;  none  in  the 
Thomas  cabinet.    £48. 

173.  Sicilia.  Qela.  Silver  ;  size  7.  Obv. 
rEAA2,  human-headed  bull  to  the  left,  imme- 
diately before  its  face  bulrushes  springing  from 
the  ground  (river  Gela)  ;  in  exergue  a  grain  of 
barley.  Rev.  a  quadriga  to  the  left,  the  horses  in 
extreme  action,  wheat  beneath,  above,  an  eagle 
flying  to  the  left.  Fine,  espeoially  the  obverse, 
and  very  scarce.    £16. 

This  curious  type  of  a  human-headed  hull  is 
most  likely  a  porsoni&oation  of  the  river  Qela, 
which  flowed  near  the  oily  of  that  name  on  the 
south  coast  of  Sicily. 

201.  Sicilia.  Naxus.  Silver  ;  eixe  7.  Obv. 
head  of  Bacchus  (the  face  has  the  genttint  Bacchic 
oxpres«ion).  crowned  with  ivy.  Rev.,  NASION, 
lull-faood  faun  resting  on  a  wine-bag,  with 
canthams*  and  thyrsus  as  on  gems ;  ivy  dranoh 
on  his  right  side.  Very  fine  and  rare,  of  good 
Sicilian  stylo  of  work.     £13. 

205.  Sicilia.  Segesta.  Silver  ;  size  7,  Obv.  a 
head  .>f  Segesta  to  right,  with  broai  fillet  and 
reticulum  ;  f  wheat  beneath.  Rev.,  SErESTAION, 
yonog  buoter  to  right,  with  coniol  cap  <.r 
helmet  on  bis  shoulders,  secured  hy  a  cord,  »  hich 
he  holds  in  his  left  hand  ;  two  dogs  at  bis  feet. 
Exirarare,  in  mftgnifi>-<,at  presorTaJioo,  and  of 
good  Btyle  of  work.  £58. 
215.  Sicilia.  Syracnsa;.  G  >Id  ;  size  2^.     OIv.. 


head  of  Apollo  to  left.  Rev.  iTI'AKOSlQN, 
horse  to  right  on  a  pedestal.  Very  rare,  very 
fine,  and  of  v^ry  fine  style.     £32. 

21C.  The  same.  Gold,  size  2.  Obv.,  head  of 
Jbpiter-Elentherins  to  the  right,  fulmen  (or 
sceptre)  behind.  Rev.  SQ.,  Pegasus  flying 
to  the  right.  Very  fine,  licaroc,  and  valuable. 
£10  108. 

217.  The  same.  Gold  ;  size  2).  Obv.,  head 
of  Apollo  to  left.  Rev.  YE  (in  monogram).  A 
biga  to  the  right,  the  horses  galloping  ;  nnder 
them,  trisoelium.  Rare,  very  fine,  and  of  very 
fine  rtj'le.    £7  15s. 

(I'd  he  continued.) 


EMIGRATION. 
A  Pew  Reuabks  on  Victokia. 
By  F.R.G.8. 
reply    to    various    correspondents 


*  A  taokard  or  driDkloj,'  \k»h\. 
t  A  network  cajj  lor  conBolj.g  ibc  hair. 


IN  reply    to    various    correspondents    I    will 
attwnpt  to  desoribc  clearly,  yet  briefly,  such 
centres  of  emigration  as  at  present  seem   most 
worthy  of  notice.     Having  said  a  few  words  con- 
cerning New  South  Wales,  it  may  perhaps  he  as 
well  to  speak  in  the  present  paper  of  its  sister 
colony,  Victoria.     The  accompanying    map  will 
give  a  much  better  idea  of  the  configuration  of . 
the  country  than  any  amount  of  explanation  I 
might  crowd  into  our  limited  space.     It  may  be, 
regarded  as  superfluous  information  to  stjte  that 
hilly  districts  are  generally  pretty  well  watered, 
and  that  mountains  have  great  influence  upon  the 
surrounding  temperature.      Dividing  my  subject 
into  the  three  following  heads — viz.,  (1)  Agricul- 
ture, (2)  Manufactures,  and  (3)  Mining,  1   may 
say  that  Agriculture  is  extending  and  becoming 
the  staple  employment  of  the  colony.     "  To  be 
well   based,"    says    an    eminent  author,  "  Vic- 
torian agricnlture  should  be  grounded  on  English 
husbandry,  so  far  as  Anglo-Australian  cropping 
and  objects  are  relevant ;  and  on  the  best  warm- 
climate  culture  of  other  countries  as  to  cropping 
and  objects   hitherto  foreign  to  English  culture, 
but  which  the  genial  climate  and  the  fine  soil  of 
Victoria  predispose  ik  to  produce."     This  advice 
has  not  been  thrown  away,  and  I  find  the  rotative 
system    is   extensively  adopted    in  the  colony. 
Mixed  husbandry  is  certainly  the  best  for  the 
community,  and  the  safest  for  the  husbandman, 
because  it  rarely  happens  that  the   'plough  and 
the  pail '  or  the  'fleece  and  the   vinevard '  are 
despondingly    bad    at    the    same    time.        The 
Flemings  have  a  proverb,  that  without  forage  no 
cattle  ;    without  cattle  uo   manure,  and  without 
manure  no  crops  ;    and  there  are  many  recorded 
instances  in  which  in  trying  times  the  profits  of 
one  department  of  an  establishment  have  met  the 
losses  of  another.      Supposing  a  farm  to  consist 
of,8ay,one-third  arable,  cue-third  greensward,  and 
one-third  vineyard,    the    loss  sustained  by  the 
f'lilure  of  one  of  these  would  be  much  less  than 
if  the  whole  farm  were  devoted  to  the  cultiv*tion 
of  that  one  thiog,  and  a  failure  occurred.  Mo<leru 
implements  are  used  to  a  great  extent,  as  may  be 
seen  by  the  perusal  of  any  colonial  paper,  teeming 
as   it  does  with  lengthy  mivertisemeuU  from  the 
Howards  and  Rannomes  of  old  England. 

The  climate  of  Victoria  U  well  suited  to  wheat 
growing.  To  the  remarkable  dryness  of  its 
weather  we  may  perhaps  chiefly  ascribe  that 
white  and  flour-like  quality  of  grain,  and  thinnes- 
of  skin,  that  are  the  charactorisiios  of  the  best 
wheat.  In  England,  it  may  be  remarked,  the  dry 
years  are  always  the  best  for  wheat,  as  the  bran  is 
then  least  in  proportion  to  the  flour,  wliile  the 
grain  shows  its  qu  ility  hy  the  OHly  true  test,  its 
increased  weight.  It  may  however  be  thought  | 
that  the  alternate  hot  and  wei  climate  it  detri- 
mental as  a  whole  to  agricultuie.  Yet  it  is  not 
so,  for  the  strong'  sun  power,  cloudless  ►ky,  ami 
the  hot  wind  are  features  not  usually  at  their  full 
ai  d  damagini;  development  uniil  the  summer  h  ts 
adronoed  sutiii'iently  to  place  the  crops  heyond 
danger.  The  fierce  snn  and  the  fiery  briMth  ho  ha- 
kindled  in  the  imerior  of  the  comury,  exi>e  id 
their  powers  in  the  most  oases  harmlesslv  on  fiold- 
of  stubble  ;  or  if  they  come  at  an  earlier  stage 
upon  the  farmer,  they  but  quicken  liis  movements 
to  meet  an  accelerated  matnrin.;  of  ids  crop.  It 
may,pcrhap',  be  rememhcred  that  Victoria  took 
no  less  than  fifteen  medals  and  s^rt^eo  honourable 
mention<  in  the  department  of  wlieat  aloue  at  th.- 
Great  Exhibition.  Allhongh  the  sam|>lo4  of 
Victorian  produce  are  so  g'lod,  it  h»s  \>a-n  stiieil 
that  agricultural  pursuits  liuve  iiut  ulwujs  l.eet 
roiunnecative.  Tim  euu  v.  ry  well  bo  uxjluiac  I. 
As   a  colony,  Victoria,  before  the  "  goldeu  era," 


was  almost  unnoticed  and  unimportant.  At  that 
time  it  received  an  inundation  of  population;  every 
article  was  raised  to  fabulons  prices,  and  a  very  in- 
adequate anpply  of  land  was  pat  into  the  market 
for  sale  by  the  Government  at  a  time  when  the 
country  was  rapidly  expanding  its  resources, 
means  and  population.  The  combined  results  of 
these  incidents  were  the  maintaining  of  a  high 
price  for  agricultural  produce — of  course  other 
sources  poured  into  this  colony  their  snperabuu- 
daot  produce — land  was  extensively  sold,  aud  the 
result  was  a  continual  decrease  in  the  price  of 
cereals,  &c.,  for  several  years.  A  glance  at  the 
imports  of  Victoria  will  show  the  extensive  trade 
which  has  been  carried  on.  For  several  years, 
therefore,  prices  were  depressed  below  the  average, 
but  latterly  the  causes  which  conduced  to  tbis 
state  of  affairs  has  been  removed,  and  the  oonse- 
queace  necessarily  followed  that  a  more  healthy  ° 
and  profitable  state  of  things  rose  into  existence. 
Anotiier  cause  again  assisted  towards  this  result. 
The  first  attempts  at  farmicg  savoured  of  extreme 
laziness  and  ignorance.  The  same  piece  of  ground 
was  sown  with  wheat  year  after  year,  at  first  with 
excellent  resnlts,  then  fair,  muddling,  and  bad 
respectively.  A  different  system  led,  as  above,  to 
better  times. 

During  late  years  the  vine  has  been  largely  cul- 
tivated.   Mr.   Westgarth   says: — "The   interior 
parts  of  the  colony  seem  most  suitable  for  vines, 
where  the  warm  sun  of  summer  alternates  with  a 
touch  of  sharp  winter's  frost.      The  Murray  dis- 
trict is  already  a  scene  of  yearly  vintages,  and  in 
coiijuuction  with  the  district  of  the  Murrnm- 
hidgee,  has  commenced   the  methodical  plan  t^f 
public  auctions  of  the  wine  produce."      If  my 
memory  serves  me  right,  however,  a  gentleman 
writing  to  one  of  the  colonial  papers  last  year, 
regarding   his    plantation,  stated  that  on   some 
soils  th«  vinos  were  not  over  productive,  and  were 
liable     to    numerous     "  complaioti,"    such    as 
mildew,    &c.     Though    the    coast  rivers  of  this 
(X>lony  are  neither  so  deep  nor  so  broad  as  those 
of  Now  South  Wales,  it  is  skirted  and  in  part 
traversed  in   the   interior  by  several  of  the  larger 
streams  of  south-eastern  Australia.     The  Murray, 
Goulbonrne,  Ovens,    and    the-  Hnmo,   in   their 
extent  and  volume  of  water,  in  conjunction  with 
those  on  the  coast,  sufliciently  supply  the  colony 
with  water,  and  leave  it  little  liable  to  drought. 
Its  remaining  large  rivers  are  the  Yarra  Ya'  ra, 
on  which   the  town  of  Melbourne  is  built,  the 
Glanelg,  forming  one  of  the   boundaries  of  the 
province.      The   boundaries   include  an  area  of 
about  150,000,000  square  acres.      Gipp's  Land  is 
one  of  the  finest  tracts  in  the  province,  itjclnding 
more  than  300,000  square  acres  adapted  for  pcr- 
minent  settlement.     Its  soil  is  richly  alluvial,  its 
temperature  moderate,  and  adapted  to  European 
constitutions,   while   from  its  situation    in    the 
vicinity  of  the  snowy  mountains  it  is  ahundnmly 
supplied  with   water.      Another  portion   of  the 
colony  situated  between  Geelong  and  Portland 
Bay  may  be  also  noticed  for  its  fertility  and  the        ' 
advantages  it  offers  to  the  occupier     Mr.  Mal- 
colm says  :  "  I  consider  that  the  district  of  the 
Lake  Culach  for  about  200  miles  is  very  rich.     I 
do  not  think  there  is  rictier  land  in  any  patt  of  tho 
world — it  is  as  good  land  as  ever  plou.;h  wa^  put 
into;  there  are  thousands  of  acres  adjoining  Lake    "^ 
Colach,  clear  of  timber,  and   the   richest  lan<l  I 
ever  walked  or  rode    over,    well  supplied  with 
streams  and  lakes,   one  of  whinh  is  twenty  miles 
iu  circumference." 

Most  of  the  English  domestic  animals  thrive 
well  in  Victoria.  The  sheep  especially  is  very 
prolific,  and  the  wool  annually  exported  forms  a 
large  item  in  the  trade  reports.  Horses,  pics, 
poultry,  &c,  &c.,  are  to  be  found  in  luigc 
nunbers. 

The  above  will  give  some  slight  ideas  regirdin^j 
the  agriculture  of  this  important  colony.  If  any 
reader  desires  {further  information,  I  would 
ri  commend  to  his  notice  a  pri/.o  ei-say  on  the 
"  Agricnlture  of  Victoria,"  by  W.  St  »ry,  Em)  ; 
»leo  Westgarth's  "Colony  of  Victoria ;"  uiul  iiy- 
tending  emigrants  should  get  some  late  numt'ors 
of  tlie  Melbourne  ,Ar</u»,  an  excellent  colonial 
paper. 

Lastly,  I  should  state  that  many  colonists  do 
not  wish  emigration  to  this  colony  to  ontiuiie. 
but  an  nnbiasaed  mind  would  sar,  "  Cio  and 
prosper." 

PS. — If  any  reader  receivfs  the  Artas  nnd 
x'ould  not  mind,  ho  would  coi.fer  a  fav.jur  ni'itii 
the  writer  by  forwanliog  it,  per  the  Edit>r,  ns  I 
have  not  teen  it  for  the  la^t  few  luonthj.  I  nou  d 
gladly  defray  postn^'-. 

(.To  It:  coatiniud.)     /"^ 
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WHITWOBTH  SCHOLARSHIP  EXAMINA 
HON  PAPERS. 

SvBncr   I. — P&icnoAL     Flaitk    awd   Solid 

OlOMBTBT. 

SXiHIMEB,  Pbofsssob  F.  A.  Bbadlct. 
(^Iint  Paper.) 

General  loBtrnction.— Too  are  only  permitted 
to  answer  qaeitions  from  the  elementary  paper 
or  from  the  advanced  paper,  but  not  from  Dotk. 
If  the  rules  are  not  attended  to  the  puper  will  be 
cancelled.  In  all  cages  the  number  of  the  qies- 
tion  piast  be  placed  before  the  answer  on  the 
worked  paper.  Three  hours  are  allowed  for  this 
examinalioa. 

Fflurr  Stags,  ob  Emmbhtabt  BxAioKATioir. 
Special  Instruetions  for  this  Stage.— By  well 
conaiderinK  the  qoestion 
he  is  about  to  attempt 
the  candidate  will  be 
able  to  get  all  bis  work, 
without  any  crowding  or 
confusion,  on  the  one 
sheet  of  drawiug-paper 
giTen  out  to  him,  for  he 
mast  understand  that  no 
second  sheet  will  be 
allowed  him.  He  is  not 
to  attempt  more  than 
&igU  questions  in  this 
paper,  tnd,  to  obtain  a 
cJa«,at  least  two  ot  these 
mnst  be  from  the  solid 
geometry.  The  questions 
in  the  plane  geometry 
Me  of  equal  value,  "in 
tbe  solid  geometry  the 
relative  values  are  given 
by  the  members  in 
brackets.  Thd  constmo- 
tions  may  be  left  in 
pencil  provided  they  are 
distinct  and  neat.  They 
.must  be  strictly  geome- 
trical, and  not  the  result 
of  calculation  or  trial. 
'  The  absence  of  those 
lines  which  would  be 
essential  to  a  sorreot  so- 
lution will  show  that 
the  figure  is  worthless, 
however  correct  the  re- 
sult may  appear.  Lines 
parallel  or  perpendicular 
to  others  may  be  drawn 
mechanically  without 
showing  any  oonstmc- 
tiob. 

Plane  Geometry. — (1) 
Craw  two  circles  touch- 
ing one  another  and  a 
straight  line.  Radii  Sin. 
and  '76in.  respectively. 
(2)  Eind  a  point  P  in  a 
line  A  B  (Sin.  long) 
produced  so  that  A  P  : 
A  B  as  7  :  4.  (3)  Draw 
an  equilateral  triangle  of 
Sin.  side.  From  a  point 
P  in  one  side  -Sin.  from 
the  comer,  draw  a  line 
which  shall  bisect  this 
triangle.  (4)  Draw  a 
triangle  two  of  whose 
angles  are  50  deg.  and 
65  deg.,  and  the  radius 
of  the  inscribed  circle 
lin.  (5)  Draw  a  square 
of  2'5in.  side,  and  divide 
into  three  cqnal  parts  by 
lines  drawn  from  one 
comer.  (6)  Six  radii 
meet  in  a  point  O  and 
contain  equal  angles ; 
OA  =  llin.,  OB  = 
l-3in.,  OC  =  1  5in.,  OD 
=  l-5in.,  OE  =  l-4in., 
0F=  I  2in.  Join  the 
points  ABC.  J?,  and  de- 
termine a  triangle  equal 
in  area  to  tho  figure  so 
formed. 

Solid  Geometry. — (7)  The  plan  of  a  line  is 
Sin.  long  and  its  elevation  is  3ia.  The  pro- 
Jeelort  of  its  extremities  are  lio.  apart, 
measured  along  xg.  What  is  its  true  length 
and  incUnition  ?  (6). — (8)  The  horizontal 
trace  of  a  plan  makes  a  angle  of  30  deg.  with  f  jr, 


the  vertical  trace  one  of  SO  de°r.  Determine  the 
inclination  of  the  plane  and  the  true  angle  be- 
tween the  traces  (6). — (9)  Taking  the  traces  as 
in  the  last,  in  this  plane  place  a  line  (length  at 
pleasure)  inclined  at  36  deg.,  i.e.,  show  the 
plane  and  elevation  of  the  line  (7).^10)  A 
pyramid  having  for  its  bate  a  square  3'6io.  side, 
and  its  axis  3'2Sin.  long,  rests  with  one  /am  on 
the  horizontal  plane.  Draw  i's  plan,  and  a 
sectional  elevation  on  a  vertical  plane  represented 
by  a  line  bisecting  the  plan  of  the  axis,  and 
making  an  angle  of  60  deg.  with  it  (6). — (11) 
Draw  the  plan  of  an  equilateral  triangle  of  Sin. 
side,  when  so  held  that  its  corners  are  at  ■9in., 
l°6io.,  2°5in.  respeotively  above  the  horixontij 
plane  (5) . — (12)  Draw  the  plan  of  the  square 
pyramid  mentioned  above  when  its  base  is 
inclined  at  47  deg.  and  one  edge  of  that  base  at 
27  deg.    (8). 
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EXAMINATION 


SBCX)ND    STAOB,  OB    AorANOKD     EXAMIMATIOS. 

Special  Instructions  for  this  Stage  (see  general 
instructions  on  the  first  pagi*). — By  well  oon- 
siderins;  the  question  be  is  ubmt  to  attempt,  the 
candidate  will  be  able  to  get  all  his  work,  withont 
any  crowding  or  confusion,  on  the  one  sheet  of 


drawing-paper  given  cQt  to  him,  for  he  mast 
understand  that  no  second  sheet  will  be  allowed 
him.  He  is  not  to  attempt  more  than  eigkl  qae»- 
tions  In  this  p>rer,  and,  to  obtain  a  class,  at  leaat 
ikree  of  these  mu>t  be  from  the  solid  geometrT'. 
The  relative  mines  of  the  questions  are  giren  by 
the  numbers  in  brackets  attached.  The  con- 
structions may  be  left  inpencil,  provided  they 
are  distinct  and  neat.  They  must  be  strictly 
geometrical,  and  not  the  result  of  calenlation  or 
trial.  The  absence  of  those  lines  which  wonld 
be  essential  to  a  correct  solution  will  show  that 
the  figure  is  worthless,  however  correct  the  resolt 
may  appear.  Lines  parallel  or  perpendicular  to 
others  may  be  drawn  mechanically,  withont 
showing  any  construction. 

Plane  Oeometry. — (21)Con8tmot  a  regular  pen- 
tagon   whose  diagonal  shall  be  Sin.  (9). — X.B. 
—The  "  diagonal "    is  from  A  ta  C  in  the  Ggurs 
ABCDE.   (22) Divide 
•  square  of  Sin.  side  into 
three  equal  areas  by  lines 
drawn  parallel  to  a  diago- 
nal (8).— (23)  Draw  m. 
triangle  whose  sides  are 
2in.,  2'Sin.,  and  Sin.,  and 
an    equilateral    triangle 
equal  to  it  in  area  (10) 
—^24)  Draw  an  isosceles 
triangle  of  S'Sin.  area, 
the  vertical  angle  being 
86  deg.  <:iO).— (26)  The 
semi-coiyDgate  diameters 
of  an  ellipse  are  2'6in. 
and  I'Sin.  in  length, and 
oontain  an  angle  of  63 
deg.     Draw    the    enrre 
and  determine  its  axes 
(10).— (26)  On  a  certain 
drawing  1260  yards   of 
real   magnitude  are  re- 
presented     by      16-5in. 
Furnish  a  scale  for  draw- 
ing, and  also  a  "com- 
parative ''  scale  of  French 
metres.      1     metre    =: 
1-0936  yard  <.10).— N.B. 
— The  EngUth  scale  may 
be  600  yards  in  length. 

Solid  Geometry .--(27) 
A  point  P  is  l'3in.  above 
the  horizontal  plane,  lin. 
in  front  of  the  vertical 
another  Q  is  76in.  below 
the  h.p.  and  2'25in.  be- 
hind the  r.p.  llie  dis- 
tance between  the  pro- 
jectors measured  along 
xi/  is  2in.  Determine 
the  true  length  and  in- 
clination of  the  line  P  Q 
and  also  its  traces  (10). 
—(28)  The  horiiontal 
trace  of  a  plane  makes 
an  angle  of  30  deg.  with 
xy,  the  vertical  trace  one 
01  60  deg.  Determine 
its  inclination  and  (he 
tme  angle  between  its 
traces  [f.«.,  when  the  co- 
ordinate planes  are  in 
their  proper  position] 
(10).— (29)  Determine 
the  edge  of  a  regular 
tetrahedron  inscribml  in 
a  sphere  of  Sin.  diameter. 
(16).— (30)  A  right 
prism,  the  section  of 
which  is  an  equilateral 
triangle  of  2iD.  side,  is 
Sin.  long.  Draw  the 
plan  of  Uie  prism  when 
one  of  its  faces  is  in- 
clined at  42  deg.  and  a 
long  edge  of  that  face  at 
20  deg.  (16).— (31)  De- 
terminethetracesof  three 
planes  which  are  mutu- 
ally at  right  angle% 
two  of  them  being  in- 
clined at  35  deg.  and 
70  deg.  respectively 
(16).—^)  Draw  a 
oirole  of  l'25in, 
radius.  This  is  the  plan  of  a  right  cone  S'&io. 
hi^h  standing  on  the  horiiootal  plane.  Show 
the  trne  form  of  the  section  of  this  cone,  by  a 
plane  whose  horizontal  trace  ia  2in.  distant  from 
the  centre  of  the  plan,  and  whose  Incltnatioa  is 
40  deg.  (15). 
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I.— PEACTICAIi      PiAFB      1S1>      SOLCD 
QSOKETBT. 
BXAUraXB,  FKOIBaSOB  F.  A.  Bbadlby. 
^  {Second  Paper.) 

G«oena  InatrnctioDS.— Ton  are  only  permitted 
to  answer  qnestions  from  the  elomenUry  paper  or 
from  the  advanced  paper,  but  not  from  both.  If 
the  ruka  are  not  attended  to  the  paper  will  be 
cancelled.  In  all  casea  the  number  of  the  qaes- 
tion  must  be  placed  before  the  anawer  on  the 
-worked  paper.  Three  hours  are  allowed  for  this 
examination. 

Knur  Buss,  ob  Kibjohtaby  Kxaminatioh. 
Special  Instrnctions  for  this  SUge.— By  well 
considering  the  qoestion  he  is  about  to  attempt 
the  oandidate  will  be  able  to  get  all  his  work, 
without  any  crowding  or  confusion,  on  the  one 
sheet  of  drawing-paper  given  out  to  him,  for  he 
TOMt  understand  that  no  second  sheet  will  be 
allowed  him.    He  is  not  to  attempt  more  than 
einKt  question»  in  this  paper,  and,  to  obtain  a 
class,  at  least  Ueo  of  these  must  be  from  the  solid 
geometry.     The  questioos  in  the  plane  geometry 
are  of  equal  value;  in  the  solid  geometry  the 
relative  valuee  are  given   by   the  numbers  in 
brackets.      llie  constmctions  may   be  left  in 
pencil,  provided  they  are  distinct  and  neat.  They 
must  be  itriotly  geometrical,  and  not  the  result 
of  calculation  or  trial.     The  absence  of  those 
lines  whioh  would  be  essential  to  a  correct  solu- 
tion irill  show  that  the  figure  is  worthleas,  how- 
ever oorreot  the  result  may  appear.  Lines  parallel 
or  perpendicular  toothers  may  be  drawn  mechani- 
cally, without  showing  any  construction. 

Plane  Geometry.— (60)  Draw  a  scale  for  a 
drawing  where  7"6ft.  of  real  maKnitnde  are  re- 
presented by  lin.  N.B. — The  scale  must  be  long 
enough  to  meaiore  fiOIt.  from. — (61)  Divide  a 
line  AB  3-5"  long  in  a  point  P,  so  that  the 
rectangle  oontained  by  AB  and  AP  maybe  equal 
to  the  square  upon  BP.  (62)  Draw  a  triangle 
whose  sides  shall  be  as  2  :  3S  :  4,  and  whose 
cireumscribing  circle  has  a  radius  of  l-fr*.  (63) 
Sraw  a  pentagon  whose  area  shall  be  5*5  square 
inches.  (64)  A  circle  of  l-26in.  radius  has  its 
centre  l'5in.  distant  from  a  straight  line.  Draw 
a  circle  of  2-25'  radius  which  shall  touch  both, 
but  contain  the  given  circle.  (66)  Draw  an 
isosceles  triangle  whose  base  is  2*  and  its  vertical 
ancle  40  deg.,  and  another  twice  its  area. 

Solid  Geometry. — (66)  Draw  the  plan  and 
elevation  of  a  point  A  which  is  situated  above 
the  horizontal  plane,  V  behind  the  vertical  plane, 
and  is  3"  distant  from  xy  (6).— (67)  A  regular 
tetrahedron  (edge  3')  stands  with  one  faoe  on 
the  horizontal  plane.  Draw  its  plan,  and  an 
elevation  on  a  ground  Hoe  which  makes  an  angle 
of  15  deg.  with  one  side  of  the  plan.  Show  also 
the  HtM/nuA  elevatum  on  a  vertical  plane  whioh 
bisects  one  slant  edge,  and  cuts  off  one  quarter 
of  another  (8). — (68)  Draw  the  plan  and  elevation 
of  a  line  (length  at  pleasure)  which  is  inclined  at 
30  deg.  to  the  horizontal,  at  40  deg.  to  the 
Terti«u  plane.  (69)  An  hexagonal  pyramid  (nide 
of  base  I'Sin.,  axis  4iD.)  has  one  edge  of  its  base 
borisontal  and  the  plane  of  that  base  inclined  at 
60  deg.  Draw  its  plan,  and  show  the  real  form 
of  the  section  made  by  a  horizontal  plane  biseot- 
injf  (he  axis  when  the  solid  is  so  inclined  (8). — 
(70)  An  isoeceies  triangle  whose  vertical  angle  is 
30  deg.  and  base  Sin.  revolves  npon  that  base  so 
that  the  plans  of  its  sides  are  at  right  angles. 
Determine  the  inclination  of  the  plane  of  the 
triangle,  and  of  the  sides  (7).— (71)  Draw  the 
plan  of  an  octahedron  of  Sin.  edge,  when  two  of 
its  diagonals  are  iaclinei  at  26  deg.  and  36  deg, 
(8). 

SxcOHD  Stags,  ob  Adtakcbd  Exauihatiov. 

Special  InstmetioBS  for  this  Stage  (see  general 

instmctions  on  the  first  page). — By  well  oon- 

sidering  the  qneetion  he  is  about  to  attempt  the 

candidate  will  be  able  to  get  all  bis  work,  without 

any  crowding  or  confusion,  on  the  one  sheet  of 

drawing-paper  given  out  to  him,  for  he  must 

understand  that  no  second  sheet  will  be  allowed 

him.     He  is  not  to  attempt  more  than   eight 

qnestions  in  this  paper,  and,  to  obtain  a  class, 

at  least  three  of  these  must  be  from  the  solid 

geometry.    The  relative  values  of  the  questions 

are  given  by  the  numbers  in  brackets  attached. 

The  ooostrnotions  may  be  left  in  pencil,  provided 

they  are  distinct  and  neat.  They  mmt  be  strictly 

geometrical,  and  not  the  result  of  calculation  or 

trial.    The  absence  of  those  lines  which  woold 

be  essential  to  a  correct  solution  will  show  that 

the  flgaie  is  worthless,  however  correct  the  result 

'  ncy  Appear.     Lines  parallel  or  perpendicular  (o 


others  may   be    drawn   meehanicbUy   without  | 
Bhowing  any  construction. 
Plane  Geometry.— (80)  Find  by  construction 

2a 

x=z ,  o  being  2*  m  length,  (6).— (81)  Divide 

/  3 
a  line  3-5'  long  into  two  segments  so  that  the 
area  contained  by  those  segments  may  he  IJ 
square  inches,  (8).— (82)  A  point  P  is  ITS'  dis- 
tant from  the  centre  of  a  circle  of  2-5in.  diameter. 
Draw  through  P  a  straight  line  cutting  the  circle 
in  Q  and  B,  so  that  Q  B  shall  be  twice  P  Q  (10). 
—(88)  Draw  the  curve  generated  by  a  point  on 
the  surface  of  a  disc,  and  |in.  frem  its  edge, 
while  the  disc  rolls  along  a  straight  line. 
Diameter  of  disc,  2-6in.  (10).— (84)  A  and  0  are 
two  points  3'26in.  apart.  B  is  a  third  point 
l-25in.  from  A,  8-76in.  from  B.  Given  that  A 
and  C  are  the  foci  of  an  ellipse,  and  that  B  is  a 
point  of  the  curve  ;  draw  that  curve.  Only  half 
need  be  drawn  (10).— (85)  Draw  a  scale  of  miles 
1 


630000  showing  furlongs  by  the  diagonal  method 

^lid  Geometry.— (86)  One  edge  of  a  cube  is 
2-6in.  long,  and  inclined  at  86  deg.  A  face  per- 
pendicular to  this  edge  has  one  of  its  diagonals 
inclined  at  26  deg.  Draw  the  plan  of  the  solid, 
and  an  elevation  on  a  ground  line  assumed  at 
pleasure  (12).— (87)  An  oblique  pyramid  stands 
on  its  base,  which  is  a  regnlar  hexagon  A  B  C...F 
of  I-5in.  Bide.  V  is  a  vertex.  The  face  V  A  B 
is  incUned  at  76  deg.  to  the  base,  V  B  0  at  65 
deg.,  V  C  D  at  60  deg.  Draw  the  plan  of  the 
solid,  and  state  its  height ;  aluo  show  the  incli- 
nation of  the  face  V  D  E  (12).— (88)  Draw  the 
isometrical  projection  of  a  block  of  wood  3'6in. 
long.  Sin.  broad,  lin.  thick,  with  a  circular  hole 
of  2-5in.  diameter  bored  through  iu  centre  (13). 

(89J  Draw  a  circle  of  lin.  radios,  and  take  a 

point  2-5in.  from  its  centre.  The  circle  is  the 
plan  of  a  sphere  resting  on  the  horizontal  plane  ; 
the  point  is  the  plan  of  a  lominous  poiot  4in. 
above  that  plane.  Show  the  shadow  of  the 
sphere  cast  on  the  horizontal  plane  by  rays  of 
light  diverging  from  ihe  point  (15).— (90)  A 
pyramid  has  lor  its  base  a  pentagon  of  l-25in. 
side,  and  its  axis  is  3in.  in  Ien«th.  Draw  the 
plan  of  the  solid  when  three  comers  of  its  base 
are  at  heights  of  ein.,  llin.,  l-7in.  respectively 
above  the  horizontal  plane  (l4). — (91)  A  right 
cone  whose  vertical  angle  is  40  deg.  and  axis 
3-5in.  has  the  latter  inclined  at  60  deg.  Show  a 
plane  tangential  to  the  surface,  and  having  an 
inclination  of  70  deg.  (18). 


the  elevation  of  the  whole  pulley.  Scale,  8in,  to 
the  foot  (20).— (6)  Mknhole  lid  and  seating. 
Section  and  part  plan.  Ck>mplete  the  plan.  Scale, 
3in.  to  the  loot  (26).— (6)  Connecting  od  end. 
Elevation  and  section.  Scale,  3in.  to  the  foot 
(20).— (7)  Cast-iron  millstone  oro3shead,or  rbind.  • 
Elevation  and  part  plan.  Complete  the  plan, 
and  draw,  if  you  can,  an  end  view.  Scale,  Sin. 
to  the  foot  (16).— (8)  Brass  flap  valve  and  seat. 
Plan  and  section.  Scale,  double  that  of  skatcb 
(12).— (9)  Brass  pump  bucket  and  valve,  iu  sec- 
tion. Draw  also,  if  you  can,  a  phin.  Scale,  3iu . 
to  the  foot  (20). 

Secoxd  Staob,  ob  Adtakcbd  Eiamwatios. 

Ton  are  only  to  attempt  three  questions.  You 
may  select  these  from  any  pare  of  the  paper. 
Read  over  the  general  instructions  before  com- 
mencing. 

(20)  Air  pump  and  condenser,  with  injection 
valves,  air-pump  bucket,  and  foot  and  delivery 
valves,  in  section.  To  be  drawn  to  a  scale  of  one 
inch  to  the  foot  (90).— (21)  Slipper  guide  for 
horizontal  engine.  Partly  in  section  and  partly 
in  elevation,  and  in  plan.  Soale,  Sin.  to  the  foot 
(80) —(22)  Bracket  pedestal.  Draw  also,  if  yon 
can,  a  plan.  Scale,  Sin.  to  the  foot  (80).— (23) 
Fast  and  loose  pulley.  In  section.  Draw  also, 
if  yon  can,  the  same  view  in  elevation.  Soale, 
Sin.  to  the  foot  (30).— (24)  Steam  piston.  Lodei- 
todinal  and  cross  sections,  and  end  view.  Scale, 
3in.  to  the  foot  (25).— (26)  Wrought  iron  crank 
shaft  Side  elevation.  Draw,  if  yon  can,  an  end 
view  also.  Scale,  lin.  to  the  foot  (80).— (26) 
Stuffing-box  and  gland.  Complete  the  section 
and  plan.  Scale,  Sin.  to  the  foot  (30).— (27) 
Crosshead  and  ends  of  forked  connecting-rod. 
Scale,  3hi.  to  the  foot  (25). 
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II.— Macriitb    Constbuotion 
DBAWitro. 

EXAMWBB,  W.  Cawthobnb  Ukwin,  B.  So. 

General  Instructions. — You  are  only  permitted 
to  answer  questions  from  the  elementary  paper 
or  trom  the  advanced  paper,  but  not  from  both. 
If  the  rules  are  not  attended  to  the  paper  will  be 
cancelled.  The  candidate  is  expected  to  prove  his 
knowledge  cf  machinery,  as  well  as  bis  power  of 
drawing  neatly  to  scale.  He  is  therefore  to  supply 
details  omitted  in  the  sketches,  to  fill  in  parts 
left  incomplete,  and  to  indicate  by  diagonal 
shading  parts  cut  by  planes  of  section.  Where 
more  than  one  view  of  the  same  subject  is  drawn 
no  oredii,  will  be  given  unless  the  different  views 
are  properly  projected  one  from  the  other.  A 
little  consideration  will  enable  the  candidate  to 
arrange  all  his  work  on  the  sheet  of  paper  given 
out  to  him ;  for  no  second  sheet  will  be  allowed. 
The  value  attached  to  each  question  is  shown  in 
brackets  after  ^e  question,  but  a  full  and  correct 
answer  to  an  easy  question  will  secure  a  larger 
number  of  marks  than  an  imperfect  answer  to  a 
difficult  one.  If  you  have  not  proper  scales  with 
yon,  yon  may  use  the  scales  engraved  on  the 
drawing.  The  dimensions  inserted  to  guide  you 
need  not  be  inserted  in  your  drawing.  Four 
hours  are  allo.ved. 

FiBST  Staos,  ob  Elekbhtaby  Examihation. 

Yon  are  only  permitted  to  attempt  fice  ques- 
tions. Yon  may  select  those  from  any  part  of 
the  paper.  Bead  over  the  general  instructions 
before  commencing. 

(1)  Wrought  iron  crane  hook.  Scale,  three 
times  that  of  sketch,  (10).— <2)  Wrought  iron 
crosshead.  Scale,  Sin.  to  the  foot  (16).— (3) 
Cast  iron  water  tank.  Only  a  small  part  of  one 
corner  is  to  be  shown,  as  in  the  sketch.  Draw 
also,  if  yon  can,  a  section  through  <t  i  of  the 
same  part  Scale,  Sin.  to  the  foot  (15).— (4) 
Belt  polley.    Section  and  elevation.    Complete 


HOW  TO  COLLECT  AND  STUDY  INSECT3. 
By  p.  G.  Sambobn,  op  Boston,  Mass. 

ONE  can  scarcely  walk  a  mile  in  the  country 
without  obtaioins  some  object  to  grace  his 
cabinet,  or  observing  some  fact  in  natural  histoa- 
to  add  to  his  storehouse  of  mental  treasurer.  Ic 
should  be  borne  in  mind  by  the  student  collector 
that,  notwithstanding  he  may  propose  to  confined' 
his  studies  to  one  order  of  insects,  he  should  also 
contract  a  habit  of  observing  and  collectiog  those 
of  other  orders,  as  well  as  such  small  and  portable 
vertebrates  and  other. invertebrates  as  his  oppor- - 
tnnities  may  enable  him  to  oaptam  and  preserve. 
Alooholic  specimens  of  mammals,  birds,  fishes, 
reptiles,  moUusks,  Crustacea,  and  facts  conceraing 
them,  are  marketable  commodities  in  theexchanges 
of  Science.  Especially  should  this  plan  be  carried 
ont  by  the  collector  who  may  be  established  for  a 
term  of  months  or  years  in  a  region  remote  from 
libraries  and  museums.  Such  study  and  investi- 
gation in  this  field  as  his  lime  permits,  will  of 
Itself  materially  enlighten  his  mind  npoa  the 
secrets  of  Natnre ;  and  although  destitute  of 
books — those  records  of  repeated  failures  and  few 
successful  attempts  to  unmask  Nature's  protean 
faoe — he  may  learn  the  structure,  habits,  and 
comparative  inteligenceof  the  creatures  eronad 
him.  A  subsequent  opportunity  may  occur  for 
him  to  ascertain,  if  so  disposed,  the  different  tech- 
nical names  imposed  tpon  "Mouse,  No.  7," 
'  Bird  and  Nest,  XII,"  or  "Bug,  No.  427,"  and 
accepted  by  the  scientific  world. 

Should  he  care  only  to  acquaint  himself  with  , 
the  nomenclature  of  some  limited  group  or  order, 
and  wish  to  increase  his  cabinet  in  that  specialty, 
he  will  find  that  he  has  the  powers  of  a  capitalist 
to  invest  hisjmiscellaneouB  collection  of  specimens 
and  facts  in  such  manner  as  he  may  prefer. 
Thanks  to  the  diversity  of  tastes  implanted  in  us, 
there  is  always  somejeager  specialist— individual 
or  backed  by  an  association — standing  ready  to 
give  value  for,  and  "  work  op"  this  or  that  por- 
tion of  sneh  material. 

The  practice  of  noting  (with  ink  if  possible)  in 
a  small  blank  book,  or  on  cards,  such  facts  and 
observations  as  he  may  make'or  discover,  adds  im- 
mensely to  the  value  of  any  collection,  and  cannot 
bo  too  strongly  recommended  to  the  collector. 
The  date  of  capture  of  a  specimen,  of  the  trans- 
formation from  the  egg,  larva,  or  pupa,  of  the  ap- 
pearance or  disappearance  from  its  usual  haunts, 
and  snob  other  items  of  mterest  that  arise  in  con- 
nection with  the  specimen,  are  of  importance  to 
the  student,  and  should  be  therein  set  down.  A 
small  tag  or  ticket  of  pf^er  attached  to  the  dry 
specimen,  or  of  parchment,  leather,  or  soft  metal 
to  the  alcoholic,  and  bearing  a  namber  correspond- 
ing to  that  in  the  n<rte-book,  renders  the  informa- 
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tion  that  obtained  araiUble,  lind  soffioieDiJy  iden- 
tirieslbetpeoimen.  Astbe  collector  punnes  bie 
investigations  month  after  month,  he  will  find 
bi«  setMies  becoming  edacated  to  a  delicacy  of 
touch  and  iineoeeB  of  perception  that  oannot  fail 
tolM  a  eoaroe  of  pride  and  gratification  to  him. 
He  wbo«e  attention  woold  not  at  firat  be  diverted 
to  the  ragged  leaves  of  a  caterpillar-ridden  tree 
will  in  a  few  months  notice  instantly  the  slight 
convexity  of  ontline  on  twig  or  leaf  caused  by  the 
presence  of  a  small  infect,  or  the  extremity  of  a 
branch  cleanly  ont  by  a  pmner-beetle. 

In  the  conrae  of  his  obserrations  he  wlU  be 
^mn!<cd  by  the  imitative  shapes  and  colours  of 
many  forms  of  insect  life,  and  will  frequently  be 
deceived  by  the  Oorcalios,  who  sncoegsf  ally  nima- 
late  bods  and  bits  of  bark.    The  caterpillars  of 
some  of  the  moths  resemble  so  olosely  cylindrical 
twigs,  us  many  of  the   Iioopors  {ffeometrida)  ; 
scales  of  roagb  or  smooth  bark,  as  the  Hag-moth 
{Limacodti  pitheoium)    and  the    Lappet-moths 
{b'attropacha  veleda  and   Amerieana).     Home 
of  the  beetles,  as  the  Crgtoetphaii  and  BiiUrt, 
closely  resemble  seeds,  as  do  certain  bugs,  among 
them  CorimelaimOy  and  the  two  Utte-  saggest 
such  kinship  aa  to  canse  them  almost  invariably 
to  fratercisc  in  the  cabinet  of  the  amatear.  These 
sin£;alar  rescmblanoaa  are  called  mimet'C  forms  ; 
and,  existing  everywhere  in  nature,  oven  if  they 
h»ve  no  higher  significance  and  serve  no  better 
purpose,  educate  our  perceptive  powers  to  a  degree 
undreamed  of  by  the  careless   h'rde  of   money 
worshippers.     L>uring    the  active  season  of  the 
insect  year   the  collector  should  make  it  a  rule 
nevvr  to  stir  abroad  without  a  cork-stopped  vial 
bait'  tilled  with  alcohol,  for  the  temporary  deposit 
of  bcotle-i,  ants,  or  the  larvse  or  pupie  of  any  insects 
that  it  may  be  desirable  to  preserve  in  this  way. 
The  only  insects  that  are  irrecoverably  injnred 
by  a  few  days'  immersion  in  pure  alcohol  are  the 
buUerHies  and  moths.    For  these  a  small  cork  or 
pilh-lined  pocket-box,  of  convenient  form, and  full 
i^  in.  in  depth,  containing  a  few   insect  pins  of 
vari'.us  sizes,  isindisponsuble,  and  should  be    a 
constant  companion.     Upon  a  premeditated  ex- 
cursion of  a  day  or  more  in  dnratioo,  the  collector 
■mW  naturally  provide  more  extensive  means  of 
transportation,  such  as  jars  of  alcohol,  a  vial  of 
chloroform,  a  number  of  oldenvelopes  a  large  box 
lilang  on  sids   with   straps,   and  a  proportionate 
stock  of  pins.  JSome  collectors  conliunally  carry, 
in  a  pocket  made  for  the  purpoee.tawidc-monthed 
vial,  like  a  chemist's  test-tube,  "  of  the  same  size 
nil  tbe  way  np,"  containing  at  the  bottom  a  few 
grnius  of  cyanide  of  potassiam,  which  is  kept  in 
place  by  a  wad  of  cotton,   felt,  or  thick  olotb, 
neatly  pressed  down  npon  it.    This  prevents  tbe 
cyanide,  which  is  a  deadly  poison,  from  touching 
or  soiling  any  delicate  insect,  and  allows  the 
powerful  vapour  to   destroy,   as  it  does   almost 
instantly,  the  life  of  any  insect  that  may  be  in- 
closed in  the  prepared  viiil.     The  permanence  of 
this  poison  (its  virtue  endnring  for  a  twelvemonth 
or  more),  its  cleanliness,  and  cheapness,  render  it 
perhaps  the  most  convenient  and  desirable  "  life 
auniliilator."    It  is,  perhaps,  unnecessajry  to  men- 
tion that  the  vial  should  bo  kept  tightly  corked, 
and   that  the  insect  shonld  remain  thisrein  not 
much  mora  or  less  than  ten  minutes.     A  vial,  lin. 
in  diameter  and  4in.  in  length,  made  of  strong 
glass,  is  the  most  desirable  size.    Some  collectors 
carry  a  small  vial  of  chlorofrrm,  throngh  the  cork 
of  which  passes  a  very  small  tabe  of  metal  ;  what 
is  called  by  jewellers  "  hollow  wire,"  of  minute 
aperture,  is  used  for  this  pnrpose.    This  instru- 
ment is  used  for  conveying  a  limited  quantity  of 
chloroform  to  the  spiracles  of  the  insect,  without 
deluging  and  damaging  muoh  of  its  plumage,  if 
fami.shH<l  therewith.  Ether,  as  well  as  chloroform, 
is  sometimes  used  in.len  of  the  cyanide,  but  it  has 
to  be  continually  supplied  from  another  reservoir. 
In  some  countries  bruised  lauiel  leaves  are  placed 
in  tbe  bottom  of  the  vial,  or  a  small  packet  of  them 
pinn-d  in  a  corner  of  the  oolleoting-boz,  inclosed 
in  a  little  bag  or  wisp  of  loosely-woven  cloth,  such 
as  lace,  houk-mnslin,  Ik.    All  of  these  poisons  act 
at   iirst  only   as  anesthetics,  or  slnpitiers,  and 
should  be  contiauad  in  nse  sufBciently  long  to 
destroy  vitality,  or  to  prevent  th  esfruRgles  ot  the 
insect;  for  by  these  struggles  it  injures  itfcl/,  as 
well  as  its  companions,  alter  being  pinned  in  tbe 
coUectin.'j  box, — Tha  American  EnlomoUigM  nnd 
JiatanUt 
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CHAPTER  ni. 

§  I.— FoBCES  Applied  to  a  Ponrr. 

To  have  equilibrium  there  must  be  at  least  two 
forces.  From  their  conditions  of  eqnilibriam, 
that  of  many  forces  is  easily  drawn.  Forces  (two) 
may  act  on  a  body,  opposite  or  at  an  angle. 

Ko.  I.  I>aws.  These  include  any  nomber  of 
force)  in  either  of  the  possible  positions.  Some 
laws  may  appear  too  self-evident  to  be  mentioned, 
still  they  are  not  thp  less  true  laws. 

Law  I.  Two oppot'itttforcet  are  in  eqnilibrinm 
when  they  are  equal  one  to  tbe  other.  £qaili- 
brinm  is  otherwise  impossible. 

Law  II.  Many  opposite  forest  are  in  oqoili- 
brium  when  their  algeb'aical  enm  is  equal  to  zero. 
Suppose  three  forces  P  Q  R,  they  are  ia  equili- 
brium when  P  -I-  Q  —  K  =  O.  Any  nnmbco- con- 
nected by  the  signs  -|-  and  —  (as  they  are  at  one  or 
other  side  of  the  body)  and  redaeible  to  lero,  are 
in  eqailibrium. 

Law  III.  Two  forces  at  an  anijU  eannot  be  in 
eqnilihrinm  without  at  least  a  third.  It  is  not 
possible  that  two  forces  acting  at  an  angle  on  a 
body  be  in  equilibrium  ;  the  body  mnst  move, 
until  they  come  into  a  s^aigbt  line. 

Law  IV.  Two  forces  at  an  angle  may  be  re- 
placed by  a  single  force,  represented  Sy  the 
diagoTUtl  of  a  parallelogram  conttrneted  on  tlie 
iwoforce.i.  The  lines  which  represent  tl>e  two 
forces  acting  here  on  a  body,  are  supposed  to  have 
each  a  length  proportionate  to  the  intensity  of  the 
force  which  each  represents.  When  the  paral- 
lelogram whioh  those  lines  admit  ts  completed, 
the  diagonal  from  tbe  point  of  application  repre- 
sents in  intensity  and  directum  the  resultant  of 
the  two  forces. 

Law  V.  Two  forces  at  an  angle  will  b«  kept  In 
equilibrium  by  a  third  force,  equal  and  opposite 
to  their  resnltaat. 

Law  VI.  Many  forces  in  tbe  same  plane  may 
be  redaced  by  "  composition  "  to  two,  which  can 
be  eqnilibriated  by  Law  V.  Sever  si  forces  ap- 
plied to  a  point  can  be  combined  two  by  two,  so  as 
to  leave  one  pair,  the  resultant  of  which  can  be 
stopped  by  an  equal  and  opposite  force.  The 
whole  system  is  then  in  equilibrium. 

Law  VII. — Many  forces  in  rf(/f<  re^if  planes  can 
be  reduced  to  a  resnltsnt,  which  is  equilibriated  by 
Law  I.  Several  forces  in  different  planes  and 
directions  can  be  so  combined  by  one  or  other  of 
the  preceding  laws  that  that  there  be  left  but  one 
force. 

No.  n. — Pboop.s. 

Law  I.  The  body  is  equally  acted  upon  atbo'h 
sides  J  there  is  no  cause  to  dctermino  motion  in 
one  or  other  direction.  As  uothinR  tends  to  over- 
come the  inertia  of  the  body,  it  is  at  r-^st.  Experi- 
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Thxre  is,  near  Orenobls,  what  galds-lMioks  otil  a 
buniinn  fuuutain.  I'rof.  Ititoult,  who  tuu  lately 
visited  IlilB  (ilienomonon,  haspubluiied  a  short  accouDt 
of  It.  Itl^aD  emauHtion  of  mixed  (rages.  The  chief 
constitoeuc  iti  marsh  ^ai,  and  tbore  are  small  (inaull- 
lies  ot  carbonic  aotd  and  ol  olefiaot  gac 


mentally,  Fig.  55.  The  two  forces  P  and  Q  sets 
upon  the  body  A.  Their  action  is  effected  by  the 
weights  p  q.  No  matter  what  these  weights,  as 
long  as  they  are  equal  no  effect  of  motion  is  seen 
in  A.  Raise  ceotly  one  of  the  weights  atone  side  ; 
A  moves  towards  the  other  side.  Allow  that 
weight  to  act  again  ;  A  remains  at  rest  in  the 
new  position.  In  the  Fig.  65,  q  raised,  A  moved, 
rests  at  h. 

Law  II.  As  the  snm  =  0,  algebra  teaches  that 
the  -f  =  —  side  of  the  equation.  Therefore  the 
forces  are  in  the  condition  of  Law  I,  for  a  num- 
ber of  forces,  in  the  same  direction,  act  as  one 
equal  to  their  snm.  Experimentally,  a  number 
of  weights  taken  at  random  are  divided  into  two 
parts,  M  and  N,  calculate  the  stun  of  each  part. 
If  M  —  N  =  0,  the  two  parts  may  be  himg  to  the 
weights  p  q,  Fie.  55,  without  disturbing  equili- 
bcium.  Il  M  —  N  =  «  (some  indefinite  quantity) 
there  will  be  an  effect  produced  on  A,  it  will  move 
at  least,  if  the  differences  (n)  be  consitkrable. 

Law  III.  Both  forces  acting  more  or  less  in 
the  same  tlirectfon,  there  is  nothing  to  prevent 
the  body  from  yielding  to  their  joint  action.  Kx- 
perimentally,  draw  dovm  the  body  A,  Fig.  66, 
let  go  gently — it  is  drawn  up  to  the  horizontal 


poahion  ;  it  is  not  possible,  witboot  patting  a 
weight  at  faj,  to  have  equilibrium  at  any  suigle. 
Law  IV.  This  law  contains  the  fooMMis  pro- 
position known  by  the  title  of  "  The  Parallelo- 
gram of  Forces."  Its  importance  is  best  evioMd 
by  the  fact  that  it  may  be  bailed  the  fonndaiion 
of  all  mechanical  science.  Of  the  parallelognun 
of  forces  there  are  many  mathematical  proofo,  and 
some  experimental.  The  latter  in  general  refer  too 
much  to  tbe  dynamical  view  of  the  question  to  be 
spoken  of  in  statics.  The  r^fmentary  mathematieal 
proofs  are  long,  tedioas,  and  not  perhaps  very  satis- 
factory. But  there  is  a  simple  yet  solid  proof  based 
upon  a  necessary  conaeqaoace  of  inertia,  which 
proof  will  not  tax  too  much  Ae  mind  or  patience  ol 
the  student.  Tbe  consequence  or  principle  to  be 
admitted  is  as  follows  : — "  A  force,  it  allowed  to 
act,  mnst  satisfy  all  its  requirements."  In  plain 
terms,  as  before,  whatever  the  force  toantt  to  effect 
with  regard  to  any  position  in  space  that  it  mnst 
have  effected  before,  it  will  cease  to  act.  When 
such  has  been  accomplished,  the  force  is  ex- 
hausted—has done  its  work  fully.  Inertia  being 
a  perfect  indifference  to  change  of  state  when  the 
body  has  acquired  motion  from  a  force,  it  will 
allow  that  force  to  realise  all  its  rcqnirements  if 
no  external  force  can  interfere.  Therefore  the 
body  shall  move  to  such  a  point  in  space  ea  will 
coippletely  exhaust  the  requirements  of  the 
force.  With  this  principle  the  proof  of  the 
parallelogram  of  forces  is  easy  and  satisfactory. 
There  ar«  two  main  points  to  be  proved. '  First, 
that  the  diagonal  represents  the  "  direction  " 
which  the  body  would  follow  if  the  forces  were 
allowed  to  act  ;  secondly,  that  it  represents  the 
joint-action  or  "iDtcnsity"  of  the  two  forces. 
The  whole  argument  may  be  got  into  three  short 
points. 

1.  Tbe  forces  P  and  Q  (Fig.  86)  applied  to 
the  body  A,  if  allowed  to  act,  mnst  satisfy  all 
their  requirements. 

The  point  S  of  tbe  parallelogram  is  the  only 
point  in  space  at  which  the  requirements  will  be 
satisfied.  Therefore  tbe  body  mast  be  foimd  at 
S,  when  the  forces  have  satisfied  their  require- 
ments. 

2.  The  body  must  have  followed  the  straight 
line  A  S  (the  diagonal)  in  its  passage  to  the  point 
S,  for  two  points  in  space  are  sufficient  to  deter- 
mine the  direction  of  a  straight  line.  The  start- 
ing point  A  and  arrival  point  B  are  determined. 
That  the  body  must  take  a  straight  line  is  evi- 
dent; first,  because  the  forces  are  supposed  to 
act  but  for  an  instant ;  secondly,  even  supposing 
the  action  of  the  forces  continuous,  their  relative 
proportion  must  be  maintained.  Now,  instanta- 
neous force  is  admitted  to  produce  a  straight  Ibe, 
and  the  slightest  deviation  from  the  diagonal  must 
destroy  the  relative  proportion  of  tbe  forces,  f<>r 
nothing  exists  to  make  them  act  otherwise  tbao 
parallel  to  their  original  direction. 

3.  The  line  A  S  mnst,  compared  with  P  and 
Q.  indicate  by  its  length  the  mtensity  of  their 
joint  action  ;  for,  in  representing  forces  by  lines, 
their  intensities  are  shown  by  length — that  is,  the 
distance  from  the  beginning  to  the  end  of  a  line 
pictures  relaticely  the  full  strength  and  the  com- 
plete exhaustion  of  the  forces.  Now  this  is 
exactly  what  tbe  diagonal  A  S  exhibits. 

To  complete  this  argument,  there  now  temaias 
to  be  proved  one  proposition  contained  in  point 
1,  which,  as  it  is  the  chief,  so  it  is  tbe  longest,  in 
demonstration.  Still  it  is  not  difficult  if  taken 
quietly  and  by  parts.  The  proposition  is  :  "The 
point  S  of  the  parallelogram  is  the  only  point  in 
space  at  which  the  requirements  can^be  satisfied." 
It  will  be  readily  admitted  that  if  the  point  S 
satisfies  the  requirements  for  one  position,  all  the 
requirements  for  other  positions  must  be  satisfied. 
For  greater  simplicity,  tbe  lines  representing  the 
forces  will  be  taken  as  tbe  positions  to  be  exa- 
mined ;  and  the  three  possible  sorts  of  angles 
which  these  lines  con  make  (right  angie,  acnte, 
and  obtnse)  will  make  three  cases,  to  be  treated 
separately. 

Case  I.  Right-angle  (Fig.  57).  The  reqait»- 
ment  of  the  force  P  as  regards  tlie  position  M  Q, 
is  to  place  the  body  M 
at  a  distance  from  M 
Q  equal  to  tbe  line 
MP;  for  M  P  being 
perpendicular  on  M  Q, 
the  length  of  the  force 
P  itself  shows  tbe  re-" 
quirement.  Now  at  tbe  point  B  the  body  M 
is  at  a  distance  from  M  Q  eqoal  to  M  P, 
because  (porpendicnlar  between  parallels  being 
equal)  Q  U  =:  M  P  ;  therefore  R  satisfies  the  re- 
quirement of  P.    On  tha  other  side  tbe  require- 
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in«nte  of  Q  M  to  the  position  M  P,  Jb  to  pl»ca 
tbe  body  M  at  a  distance  from  M  P  equal  to 
M  Q  for  M  Q  shows  the  requirement  ol  Q,  as 
M  Pthat  of  P.  Now  at  B  the  body  is  at  the  di^ 
ta  nco  equal  to  M  Q,  as  P  B  =  M  Q.  The  prant 
K  the  efore  satisfies  the  reqiirements  of  both  r 
and  Q.  But  there  is  no  other  point  alonft  the 
diagonal,  along  the  sides,  or  in  space  in  general 
•which  will  samfy  one  or  the  otlwr ;  any  point 
will  sati'fy  these  requirements.  Varione  pointa 
for  insUnco.  along  P  R  wiU  do  for  P,  any 
■oint  on  Q  R  will  do  for  Q ;  none  will  do  i^ 
hotk  a«  along  the  diagonal  'none  would  do  »r 
eiilur.  Therefore  R  i«  the  only  point  which  will 
satisfy  the  reqairaments  of  the  two  fortes. 
Oasell-    Acute  angle  (Rg.  68).   The  require- 
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ment  «f  *he  foree  P  as  regsrds  the  position  M  Q, 
is  to  place  the  body  M  at  a  distance  from  M  Q, 
equal  to  P  p,  wbieh  shows  the  requirement  beiog 
the  perpendicular  on  M  Q  from  the  eihauBiion 
point  of  P.  Now  at  B  the  body  is  at  the  reqmred 
distance,  as  B  A,  the  perpendienlar  from  B  on 
the  ftrrtonfotiim  of  M  Q  being  equal  to  P  p; 
therefore  P  is  satisfied. 

The  teqairement  of  the  force  Q  in  regard  of 
the  position  M  P,  i»  to  place  the  body  M  at  a  dis- 
tance from  M  P  equal  to  Q  g,  the  requirement 
perpendieaiar  of  Q.  Mow  at  R  the  body  U  at  the 
reqoired  dntanoe;  R  r,  the  perpendicular  on  the 
prolongation  of  M  P,  being  equal  to  Q  J.  Again, 
theiefore,  B  latiafieB  the  requirementa  of  F  and 
Q,  and  no  oAer  point  will  do  so,  &c.,  same  rea- 
soning aa  in  Case  I. 

Case  in.    Obtnse  angle  (Fig.  69).    The  re- 


qnirement  of  the  force  P  as  to  the  posti 
is  to  place  the  body  M  at  a  distanee  from  M  Q 
eqoal  to  P  p,  the  perpendicular  from  the  exhans- 
tion  of  P  on  to  the  prolongation  of  M  Q.  Now  at 
B  the  body  is  at  the  reqnired  dietaneee,  R  A  being 
eqaal  to  P  p.  The  requirement  of  Q  as  regards 
M  P  is  to  place  the  body  K  at  a  distance  from 
M  P  equal  to  Q  j,  the  perpendicular  from  the  ex- 
haustion of  Q  on  to  M  P.  Now  at  R  the  body 
is  at  the  required  distance,  R  r  being  equal  to  Q  jr, 
therefore  B  satisfies  both  P  and  Q,  &c.  Finidi  as  ra 
Casel 

Following  the  same  train  of  reagoniog,  it  oould 
be  shown  that  for  any  position  at  R  the  require- 
ments will  be  fully  satisfied.  But  there  ia  no  need 
of  seeking  the  requirements  for  other  positions, 
for  the  points  which  is  neceasary  for  one  pair 
must  sstisfiy  all. 

This  proof  will   be  firmly  imprinted  in  the 
mind  by  drawing  lines  (forces)  at  vaiions  angles, 
and  looking  for  the  perpendiculars  of  require- 
ments; let  fall,  remember,  from  the  end  of  the 
lines  lepnsaenting  the  forces,  on  to  the  position 
chosen.    This  finding  of  the  perpendiculars  is  the 
chief  difficulty  in  the  II.  and  in.  Cases;  oneethe 
general  run  of  the  reasoning  has  been  understood. 
The  sttident  may  be  further  helped  by  a  model 
\nth  rods  (Pig.  80),  whioh  can  be  shifted  to  any 
of  the  three  positions.      The  unshaded  (white) 
rods  are  the  forces  P  and  Q,  made  long  to  have 
the  proIoDgstions.  A  pin,  a,  with  chain  to  keep 
them  at  the  right  angle  for  Case  I.  ;  two  short 
black  rods  6  b  hang  from  the^op  of  the  pamllelo- 
grsm.    They  coincide  with  P  and  its  parallel  in 
the  j«r»*  case.    Two  long  black  rods  O  O,  extend 
fnra  the  end  of  the  parallelogram  and  coincide 
witlj  Q  anil  its  psrallel  ia  the  firtf  ease.   They 
can  be  pinned  aa  the  forces.  Draw  pins  and  shift 


the  whole  «<nire  into  'the  acute  angle,  (this  is 
the  chief  position  tkoum  ;  the  right  angle  ie  in 
light  lines ;  the  obtnso  angle  in  dotted  linee). 
the  small  black  nit  fall  inlopontion  as  P  51  and 
its  psrallel  B  A.,  the  Inng  black  rods  may  be 
raised  np  to  the  perpendicular  as  Q  j  and  R  r, 
and  pinned  there.  Draw  pins  and  shift  to  the 
obtuse  angle.  The  small  black  rods,  fall  again 
into  position,  as  in  the  dotted  figure,  and  the  long 
enee  can  be  pinned  below,  as  Q  1;  tmA  R  r.  The 
model  may  be  made  to  range  from  tte  moat  acute 
to  the  most  obtuse  angle. 

(^To  be  continued.) 


THE  SOCTETY  OF  ARTS  ART-WORK- 
MANSHIP COMPETITION  FOR  1870-71. 
THE  OouDoil  of  the  Society  of  Arts  intend  in 
their  Art  Workmanship  competition  of  next 
year  to  suspend  for  a  time  the  form  hitherto 
adopted  in  oflering  prises  for  art  workmanship, 
beliering  the  ohange  is  likely  to  be  beneficial  to 
the  object  the  Council  hare  at  heart,  tIz.,  to  see 
the  art  workmen  of  the  Uoited  Kiogdom 
occupying  a  good  position  in  the  coming  Inter- 
imtdonal  Exhibition  in  eomparisoa  with  those  of 
other  countries. 

With  this  view  tiie  Cooaoil  have  decided  upon 
oflering  a  series  of  rewards  for  special  excellence 
on  the  part  of  all  concurring  in  the  satisfactory 
produclien  of  works  of  industry  of  the  highest 
obaraoter.  They  oonsider  that  they  can  most 
effectaally  enaure  their  object  by  offarin*  to 
mannfaoturers  the  highest  distinctions  they  hare 
it  in  their  power  to  confer,  and  to  workmen 
liberal  money  premiums.  They  desire  to  obtain, 
from  those  who  may  be  willing  to  compete  for  the 
prizes  they  offwr,  specimens  of  art  manufacture, 
which  will  hate  to  be  sent  to  the  society's  rooms 
by  the  14th  of  January,  1871.  These  will  be  im- 
mediately judged  upon  their  merits,  and  the  pre- 
miums enumerated  below  will  be  awarded.  An 
endeavour  will  he  made  to  effect  arrangements  by 
means  of  whioh  every  objeot  receiving  a  premium, 
or  selected  for  the  distinction  of  being  exhibited, 
will  be  placed  in  the  coming  International  Exhi- 
bition as  a  contribution  on  the  part  of  the  Society 
of  Arts,  showing  the  result  of  recent  efibrts  which 
have  beien  msde  to  improve  art  workmanship  in 
this  oouatry.  The  epeoimens  of  manufacture 
sent  in  in  competition  for  the  above  reward*  and 
premiums  will  have  affixed  to  them  the  name  of 
the  designer  and  of  the  workmen  in  each  special 
branch  of  industry  involved  in  the  execution  of 
the  work.  Every  workman  will  be  eligible  to  re- 
ceive money  premiums  proportionate  to  his  merits, 
and  to  the  degree  in  which  he  may  have  contri- 
buted to  the  successful  results  of  the  whole,  whilst 
the  manufacturers  may  receive  the  gold  or  silver 
medals  of  the  society. 

The  society  hope  that  they  may  receive  objects 
enabling  the  judges  to  award  the  society's  gold 
medal  to  manufacturers,  and  the  society's  silver 
medal  to  manufacturers  or  designees — accompa- 
nied, in  the  latter  case,  if  the  circumstances 
appear  to  call  for  it,  with  money  premiums ;  and 
to  the  art  workmen  money  premiums  varying 
from  £3  to  £20,  and  to  the  extent,  in  the  whole, 
of  £500. 

These  works  may  obviously  include  specimens 
not  only  of  the  taste  of  the  designer,  but  of  the 
skill  of  the  carver,  iulayer,  metal  worker,  chaser, 
bronzist,  engraiver,  china  painter,  die  sinker, 
cameo  cutter,  gloss  worker,  enameller,  mosaicist, 
and  other  art  workmen,  either  separately  or  in 
any  combinatioD  arranged. 


No  object  involving  coffiWned  ■  lirtwur  lor  ita 
production  will  be  eligible  for  reward  unless 
aecompanied  with  the  names  of  all  those  engaged 
In  its  production,  to  the  most  meritorious  of 
wliom— whether  their  works  may  be  exhibited 
in  the  rooms  of  the  society  or  in  the  Inter- 
national Exhibition — every  effort  will  be  made 
by  the  Oouneil  to  give  publicity  and  attract 
attention. 

TESTINO  THE  DUTY  OF  STEAM 

ENGINES. 

AT  a  recent  meeting  of  the  Polytechnic  Asso- 
ciation of  the  American  Institute,  Dr.  Van 
der  Weyde  gave  an  explanation  of  some  of  th« 
most  approved  means  of  testing  the  duty  of 
steam  engines.  A*  the  engine  may  be  considered 
simply  as  a  system  of  mechanism  for  changing 
heat  into  motion,  economy  of  fuel  is  the  poin 
most  to  be  considered  in  any  estimate  of  the ' 
utility  or  working  valub  of  a  given  engine  ;  the 
questions  of  first  cost  »od  expense  of  attendance 
being  of  ooniparatively  minor  consequence.  The 
quantity  of  fuel  required  to  produce  a  stated 
power  dependsupon  the  construction  of  the  engine 
itself,  upon  the  character  of  the  boiler  and  its 
furnace,  and  lastly  upon  the  skill  exercised  in 
firing.  In  estimating  the  horse-power  of  an  eutjine, 
the  old  plan  of  multiplying  the  number  of  eqnaie 
inches  of  piston  surface  by  the  pressure  in  pounds 
per  insh  in  the  boiler,  and  dividing  the  product 
by  thirty-three  thousand,  should  be  ignored  ;  it 
having  been  proved  fallacious  nearly  half  a  cen- 
tury ago.  Instead  ci  the  steam  pressure  iu  the 
bciler,  the  steam  pressure  in  the  ctliuder  when 
the  {Mston  is  in  motion  must  be  taken  as  the  mul- 
tiplier of  the  piston  area.  De  Pambour,  many 
years  since,  in  France,  demonstrated  that  the 
pressure  of  steam  on  the  moving  piston  is  fre- 
quoitly  only  a  qovter  aa  much  as  the  boiler  pres- 
sure. Thisdiminntionofpressure  in  the  cylinder, 
as  compared  with  that  in  the  stetm-generator,  is 
due  partly  to  bends  and  impediments  in  the  steam 
passages,  and  partly  to  radiation  from  the  cylinder 
anrface,  but  in  the  main  to  the  fact  that  the  »team 
having  to  follow  the  piston  is  not  able  to  exert 
its  fall  pressure.  From  this  arises  the  utility  of  the 
indicator  showing  the  steam  pressure  at  all  por- 
tions of  the  stroke.  For  judging  a  steam  engioe 
witiiout  regard  to  the  kind  of  boiler  used  with  it, 
the  weight  of  steam  has  until  very  recently  fur- 
nished  the  moat  practical  teet,  although  priming, 
&o.,  always  makes  the  apparent  evaporation 
greater  than  that  which  really  takes  place.  For 
trials  made  on  this  system,  Dr.  Van  der  Weyde 
gave  the  following  aa  the  rules  imperative  to  be 
observed,  if  anything  approaching  reliable  results 
are  to  be  obtained  by  this  method. 

"  1st.  The  water  to  be  measured  in  tanks,  and 
not  by  water-meters,  whioh  are  always  unreliable. 
2nd.  No  steam  to  be  used  from  the  boiler,  during 
the  trial,  for  other  purposes  than  for  the  engine 
to  be  tected.  3rd.  To  let  the  engine  perform  a 
constant  well-determined  amount  of  labour  during 
the  trial.  4th.  The  -amount  of  water  in  the 
boilers  at  the  end  of  the  experiment  should  be  ex- 
actly the  same  aa  in  the  beginning.  6th.  When 
the  boilers  have  blown  off  salt  or  muddy  water, 
during  the  trial,  this  amount  should  be  ascer- 
tained. 6th.  The  experiments  should  be  very 
carefully  and  skilfully  performed,  and  often 
repeated,  in  order  to  eliminate  incidental  inaccu- 
racies, caused  by  temperature  of  the  air,  variation 
of  water-level,  &c." 

The  objections  to  the  above  method,  familiar  to 
engiueers,  may  be  obviated  by  a  more  truly  scien- 
tific one,  which  consists  iu  recording  the  units  of 
heat  carried  off  by  the  exhaust  steam.  By  simply 
providing  a  condensing  engine  for  and  specifio 
time  with  a  definite  quantity  of  water  as  a  con- 
densing agent,  and  noting,  by  means  of  a  ther- 
mometer, the  degrees  of  heat  communicated  to  it 
by  the  eondensation  of  the  steam,  the  quantity  of 
heat  carried  off  by  the  exhaust  may  be  found  by 
a  simple  calculation.  This  has  very  much  facili- 
tated the  accurate  testing  of  different  rates  of  ex- 
pansion, &c.  The  units  of  heat  thus  carried  off 
in  the  exhaust  are  of  course  so  maoh  abstracted 
from  the  force  employed  to  drive  the  piston,  and 
the  less  this  quantity  of  heat,  other  conditions 
being  equal,  the  more  efficient  the  engine  for  a 
given  expenditure  of  fuel.  The  mode  of  applying 
the  test  is  very  simple,  it  being  only  necessary 
to  place  ine  thermometer  in  the  inlet  of  water  to 
the  condenser  and  the  other  at  the  outlet  of  the 
latter.  By  noting  the  difference  in  the  tempera- 
tures indicated  by  the  two,  it  remains  only  to  know 
the  quantity  of  water  pag»>ed  through  the  con- 
denser per  minute,  and  the  results  may  be  readily: 
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rompntfed.  In  testing  high  pmsnre  oi  non-oon- 
denging  engines  the  same  principle  is  applied,  but 
in  a  somewhat  different  manner,  the  exhaust 
steam  being  tamed  into  water  in  a  tank  of  known 
oapacitr,  so  that  the  rise  in  temperature  for  a 
giren  time  fnmiehes,  as  in  the  prerious  instance, 
the  required  data  of  the  heat  carried  from  the 
engine  by  the  exhanst. 


SPECTROSCOPIC  OBSERVATIONS  OF  THE 

SUN* 

Bt  J.  NORXAir    LocKTEB,  F.B.S. 

THE  weather  has  lately  been  fine  enough,  and 
the  sun  high  enongh,  during  my  ayaUable 
observation  time,  to  enable  me  to  resume  work. 
The  crop  of  new  facta  is  not  solarge  as  it  would 
have  been  had  I  been  working  with  a  strip  of  the 
sun,  say  fifty  mile*  or  a  hundred  miles  wide,  in- 
steaid  of  one  considerably  orer  1000 — indeed, 
nearer  2000  in  width  ;  bat  in  addition  to  the 
new  facta  obtained,  I  hare  very  largely 
strengthened  my  former  observations,  so  that  the 
many  hours  I  have  spent  in  watching  pheno- 
mena, now  perfectly  familiar  to  me,  have  not 
been  abeolntely  lost. 

The  negntive  results  which  Dr.  FranUand  and 
myself  have  obtained  in  onr  laboratory -work  in 
the  matter  of  the  yellow  bright  line  near  D,  in 
the  spectrum  of  the  chromosphere  being  a  hydro- 
gen Ime,  led  me  to  make  a  special  series  of  ob- 
servations on  that  line,  with  a  view  of  differen- 
tiating it,  if  possible,  from  the  line  C. 

It  had  been  remarked,  some  time  ago,  by 
Prof.  ZoUner,  that  the  yellow  line  was  often  less 
high  in  a  prominence  than  the  0  line ;  this, 
however,  is  no  evidence  (bearing  in  mind  our 
results  with  regard  to  magnesium).  The  proofs 
I  have  now  to  My  before  the  Royal  Society  are  of 
a  different  order,  and  are,  I  take  it,  condnsive : — 

1.  With  a  tangential  slit  I  have  seen  the 
yellow  line  bright  below  the  ohromosphere,  when 
(he  0  line  has  been  dark  ;  the  two  lines  being  io. 
the  same  field  of  view. 

2.  In  the  case  of  a  biight  prominence  over  a 
!ipot  on  the  disc,  the  0  and  F  lines  have  been 
seen  bright,  while  the  yellow  line  has  been  in- 
visible. 

3.  In  a  high-pressure  injection  of  hydrogen,  the 
motion  indicated  by  change  of  wave-length  has 
)>e«n  less  in  the  case  of  the  yellow  line  than  in  the 
ease  of  C  and  F. 

4.  In  a  similar  quiescent  injection  the  pressnre 
indicated  has  been  less. 

5.  In  one  case  the  C  line  was  wen  long  and 
unbroken,  while  the  yellow  line  was  equally  long, 
but  broken. 

The  circumstance  that  this  line  is  so  rarely  seen 
dark  upon  the  sun  makes  me  suspect  a  connection 
)>et«een  it  and  the  line  at  6016  Angstrom,  which 
is  also  a  bright  line,  and  often  is  seen  bright  in 
the  chromosphere,  and  then  higher  than  the  so- 
ilium  and  magnesium  lines,  when  they  are  visible 
at  the  same  time  ;  and  the  question  arises,  must 
we  not  attribute  these  lines  to  a  substance  which 
exists  at  a  higher  temperature  than  those  mixed 
with  it,  and  to  one  of  very  great  levity  ?  for  its 
nbsorption-line  remains  invisible,  as  a  mle,  in 
»pot-speotra. 

I  have  been  able  to  make  a  series  of  observa- 
tions on  the  fine  spot  which  was  visible  when  I 
commenced  them  on  April  10th,  not  far  from  the 
ctntre  of  its  path  over  the  disc.  At  this  time,  the 
ffot,  as  I  judged  by  the  almost  entire  absence 
0)  indicationa  of  general  absorption  in  the  penum- 
bral  regions,  was  shallow,  and  this  has  happened 
tojnanyof  the  spots  seen  lately.  A  few  hours' 
observation  showed  that  it  was  getting  deeper 
apparently,  and  that  the  umbrae  were  enlarging 
and  increasing  in  number,  as  if  a  general  down- 
sinking  were  taking  place ;  but  clouds  came 
over,  and  the  obrarvations  were  interrupted. 

By  the  next  day  (April  11)  the  spot  had  cer 
tainly  developed,  and  now  Uiere  was  a  magnifi- 
cently bright  prominence,  completely  over  the 
darkest  mass  or  umbra,  the  prominence  being  fed 
from  the  penumbra  or  very  close  to  it,  a  fact  in- 
dicated by  greater  brilliancy  than  in  the  hrieht 
C  and  F  Unes. 
April  12.  The  prominence  was  persistent. 
.April  16.  Spot  nearing  the  limb,  prominence 
sffll  persistent  over  spot.  At  11  I  saw  no  pro- 
minence of  importanoe  on  the  limb,  but  about  an 
hour  afterwards  I  was  absolutely  startled  by  a 

Erominence  not,  I  think,  depending  on  the  spot  I 
ave  referred  to,  bat  certainly  near  it,  more  than 
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2ft.  high,  ahowing  a  tremendous  motion  towards 
the  eye.  There  were  light  olonds,  which  reflected 
to  me  the  solar  spectrum,  aod  I  therefore  saw  the 
black  C  line  at  the  same  time.  The  prominence 
G  line  (on  which  changes  of  wave-length  are  not 
so  well  visible  as  in  the  F  line)  was  only  coinci- 
dent with  the  absoiption-line  for  a  few  seconds  of 
arc !' 

Ten  minntea  afterwards  the  thickness  of  the 
Una  towards  the  right  was  all  the  indication  of 
motion  I  got.  In  another  ten  minutes  the  bright 
and  dark  lines  were  coincident. 

And  shortly  afterwards  what  motion  there  was, 
vras  towards  the  red  I 

I  pointed  ont  to  the  Boyal  Sodety,  now  more 
than  a  year  ago,*  that  the  largest  prominences, 
as  seen  at  any  one  time,  are  not  necessarily 
those  in  which  either  the  intensest  action  or  the 
most  rapid  change  is  going  on.  From  the  observa- 
tions made  on  this  and  the  following  day,  I 
think  that  we  may  divide  prominences  into  two 
classes  : — 

1.  Those  in  which  great  aotion  is  goii^  on, 
lower  vapours  being  injected  ;  in  the  majority  of 
cases  these  are  not  high,  they  last  only  a  snort 
time — are  throbs,  and  are  often  renewed,  and  are 
not  seen  so  frequently  near  the  sun's  poles  as  near 
the  equator.  They  often  accompany  spots,  bat 
are  not  limited  to  them.  These  are  the  mtensely 
bright  prominences  of  the  American  photographs. 

2.  Those  which  are  perfectly  tranquil,  so  far  as 
wave-lengtii  evidence  goes,  "rbey  are  often  high, 
are  persistent,  and  not  very  bright.  These  do 
not,  as  a  rule,  aoeompany  spots.  These  are  the 
"  radiance  "  and  dull  prominences  shown  in  the 
American  photographs. 

I  now  return  to  my  observations  of  the  spot. 
On  the  16lh,  the  last  of  the  many  ambne  was 
close  to  the  limb,  and  the  moat  violent  action 
was  indicated  occasionally.  I  was  working  with 
the  C  line,  and  certainly  never  saw  such  rapid 
changes  of  wave-length  before.  The  motion  was 
chiefly  horizontal,  or  nearly  so,  and  this  was  pro- 
bably the  reason  why,  in  spite  of  the  great  ac- 
tion, the  prominences,  three  or  four  of  which 
were  shut  out,  never  rose  very  high. 

I  append  some  drawings,  made,  at  my  request, 
by  an  artist,  Mr.  Holiday,  who  happened  to  be 
with  me,  and  who  had  never,  seen  my  instrument 
or  the  solar  n)eotrum  widely  dispersed  before. 
I  attach  great  importance  to  them,  as  they  are 
the  untrained  observations  of  a  keen  judge  of 
foim. 

The  appearances  were  at  times  extraordinary 
and  new  to  me.  The  hydrogen  shot  ont  rapidly, 
Scintillating  as  it  went,  and  suddenly  here  and 
there  the  bright  line,  broad  and  badly  defined, 
would  be  pierced,  as  it  were,  by  a  line  of  intensely 
brilliant  light  parallel  to  the  lengthof  thespectrum, 
and  at  times  the  whole  prominence  spectrum  was 
built  up  of  bright  lines  so  arranged,  indicating 
that  the  prominence  itself  was  built  up  of  single 
discharges,  shot  out  from  the  region  nearthelimb 
with  a  velocity  sometimes  amounting  to  100  mites 
a  second.  After  this  had  ffone  on  for  a  time,  the 
prominence  monnted,  and  the  cydonic  motion  be- 
came evident ;  for  away  from  the  sun,  as  shown 
in  my  sketch,  the  separate  masses  were  travelling 
away  from  the  eye  ;  then  gradually  a  background 
of  less  luminous  hydrogen  was  formed  moving 
with  various  velocities,  and  on  this  background  ihe 
separate  "  bombe  "  (I  was  working  with  a  vertical 
spectrum)  like  exquisitely  jewelled  ear-rings. 

It  soon  became  evident  that  the  region  of  the 
chromosphere  just  behind  that  in  which  the  promi- 
nence arose,  was  being  driven  back  with  a  velocity 
something  like  20  miles  a  second,  the  back-rush 
being  so  local  that,  with  the  small  image  I  am  un- 
fortunately compelled  to  use,  both  the  moving  and 
rigid  portions  were  included  in  the  thickness  of 
the  slit.    I  saw  the  two  absorbing-lines  overlap, 

Theee  observations  were  of  great  importance  to 
me  ;  for  the  rapid  action  enabled  me  to  put  to- 
gether several  phenomena  I  was  perfectly  familiar 
with  separately,  and  see  their  connected  meaning. 
They  may  be  summarised  as  follows,  and  it  wUl 
be  seen  that  they  teach  as  much  concerning  the 
nature  of  prominences.  When  the  air  is  perfectly 
tranquil  in  the  neighbourhood  of  a  large  spot,  or, 
indeed,  generally  in  any  part  of  the  disc,  we  see 
absorption-lines  rimning  along  the  whole  length 
of  the  spectrum,  crossing  the  Frauenhofer  lines, 
and  they  vary  in  depth  of  shade  and  breadth  ac- 
cording as  we  have  pore,  corrugation,  or  spot 
under  the  corresponding  part  of  the  slit — a  pore, 
in  fact,  is  a  spot.  Here  and  there,  where  the 
spectrum  is  brightest  (where  a  bright  point  of 


facnla  is  nnder  the  slit)  we  saddeiily  at*  dda  I 
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lacuu  IS  unaer  ine  sui;  we  snaaeniy  at*  tllia  ■*- 
pearance — an  interesting  bright  loMOM  tt^bk. 
This  I  take  to  be  due  to  bright  hydrogfla  at  a 
greater  pressnre  than  ordinaiy,  sod  this  thaa  i> 
die  reason  of  the  intensely  bright  points  aces  in 
ranges  of  facain  observed  near  the  limb. 

"The  appearance  of  this  loienge  In  tbe  a  pectrr 
scope,  which  indicates  a  diminution  of  p  re  rsn 
romid  its  central  portion,  is  the  signal  for  aome. 

ana  olten  all,  of  the  following  phenomena  : 

1.  A  tliinning  and  strange  variation  in  the 
visibility  and  thickness  of  the  hydrogen  afasoip- 
tion-line  nnder  obeervation. 

4.  If  near  the  limb,  this  prominMiee  mzj  extend 
beyond  it,  and  its  motion-form  will  then  beoom« 
more  easy  of  observation.  In  such  casea  tfa« 
motion  is  cyclonic  in  the  majorify  of  cases^  and 
generally  very  rapid,  and— another  feature  of  a 
solar  storm— the  photoq>haric  vapours  are  torn 
up  with  the  intensely  bright  hydrogen,  the  num- 
ber of  bright  lines  visible  determining  the  d^itb 
from  which  the  vapauis  are  torn,  aod  rmrjijir 
almost  directly  with  the  amount  of  motion  indi- 
cated. 

Here,  then,  we  have,  I  thmk,  the  chain  that 
connects  the  prominences  with  the  brighter  points 
of  the  facnlB. 

These  loxenge-shaped  appearances,  which  were 
observed  close  to  the  spot  on  the  16th,  were 
accompanied  by  the  "  throbs  "  of  the  erupUon,  to 
which  I  have  before  referred  ;  whOe  MrTuoUday 
was  wiih  me — a  space  of  two  hoais— then  vreiv 
two  outbnrsts,  separated  by  a  space  of  almost  rest, 
and  each  outburst  consisdng  of  a  aeries  of  dis- 
charges, as  I  have  shown.  I  snssequently  wit- 
neased  a  third  ontboitt.  The  phenomena  observed 
on  all  thres  were  the  same  in  kind. 

On  this  day  I  was  so  anxions  to  watch  the 
varions  motion-fonns  of  the  hydrogen  lines,  that 
I  did  not  use  the  tangential  slit     This  I  did  the 
next  day  ^the  17th  of  April)  in  the  same  region, 
when  similar  emptions  were  Tiaible,  thoagh  the 
spot  was  no  longer  visible. 

Judge  of  my  surprise  and  ddight,  when  upon 
sweeping  along  the  spectrum,  1  found  hundreds 
of  the  Frauenhofer  lines  beaotifaUy  bright  at  the 
base  of  the  prominence  I  1  ! 

The  complication  of  the  ehiomospheie  spec- 
trum was  greatest  in  the  regions  more  refrangible 
than  C,  from  E  to  leng  past  b,  and  near  F,  and 
high  pressure  inm  vapour  was  one  of  the  chief 
eaoses  of  the  phenomenon. 

I  have  before  stated  to  the  Boyal  Society  that 
I  have  seen  the  ohromosphere  full  of  lines  ;  bat 
the  fulness  then  was  as  emptiness  compared  with 
the  observation  to  which  I  now  refer. 

A  more  convincing  proof  of  the  theory  of  the 
solar  constitution,  put  forward  by  Dr.  Frankland 
and  myself,  could  scarcely  have  been  furnished. 
This  observation  not  only  endorses  all  my  former 
work  in  this  direction,  but  it  tends  to  diow  the 
shallowness  of  the  region  on  which  many  of  the 
more  important  solar  phenomena  take  place,  as 
well  as  its  exsct  locality.  1 

The  appearance  of  the  F  line,  with  a  tangeniai 
slit  at  the  base  of  the  prominence,  included  twoo 
the  lozenge-shaped  brilliant  spots  to  which  I  have 
before  referred  ;  they  were  more  elongated  than 
usual — an  effect  of  pressure,  I  hold,  greater  pies, 
sture  and  therefore  greater  complication  of  the  chro- 
mosphere spectrum ;  the  complication  is  almost 
impossible  of  observation  on  the  disc. 

It  is  noteworthy  that  in  another  prominence,  oa 
the  same  side  of  the  sun,  although  the  action  was 
great,  the  erupted  materials  were  simple,  i.e.,  only 
sodinm  and  magnesium,  and  that  a  moderate 
alteration  of  wave-length  in  these  vapours  was 
obvious.  Besides  these  observations  on  the  17th, 
I  also  availed  myself  of  the  pureness  of  the  air  to 
examine  telesoopically  the  two  spots  on  the  disc, 
which  the  spetroscope  reported  tranquil  as  to  in> 
and  down  mshes.  I  saw  every  olond-dome  in  their 
Deighbonrhood  perfectly,  and  I  saw  these  domes 
drawn  out,  by  horizontal  ocrrenta,  doubtless,  in 
the  penumbra,  while  on  the  floors  of  the  spots, 
here  and  there,  were  similar  dond-masses,  the  dis- 
tribution of  which  varied  from  time  to  time,  the 
spectrum  of  these  masses  resembling  that  of  their 
fellows  on  the  general  surface  of  the  sun. 

I  have  before  stated  that  the  region  of  a  spot 
comprised  by  the  penumbra:  appears  to  be 
shallower  in  the  spots  I  have  observed  lately  (wo 
are  now  nearing  the  maximnm  period  of  sun 
spots)  ;'  I  have  farther  to  remark  that  I  have 
evidence  that  the  chromosphere  is  also  shallower 
than  it  was  in  1868. 

I  am  now  making  special  observations  on  these 
two  points,  as  I  consider  that  many  important 
conclusions  may  lie  drawn  from  them. 
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MBCHANICAL  MOTEMEXTS.* 

(ConfiBtwd  from  page  292. J 

1  /;»  i  Intormittent  rotary  motion  from 
XOtCb  contionotu  rotary  motion  &baat  an 
»xis  ttt  right  anglfts.  Sm»lS  wheel  on  loft  ii 
ilrivor  ;  and  tha  friction  rollers  on  its  radJAl  etads 
work  &gftiD£t  tb?  faces  of  obliquu  grooves  or  pro- 
jectioiia  Mruss  the  face  of  the  l&rger  nbeul,  and 
impart  motion  thereto. 

IGo.  Cjliuiirical  rod  arraDgsd  between  two 
Rillera,ths  mxts  of  which  are  oblique  to  each  other. 
The  rotation  of  the  rollers  produces  both  a  longi- 
tQdioal  a^nd  a  rotajj  motion  of  the  rod. 

166.  Drilliag  machiae.  By  the  lor^e  herel- 
gtw,  rotary  motion  ii!  given  to  Tertioa!  drll-shaft, 
which  iilidea  through  small  beTcI>gcar  bnt  is  made 
U)  turn  with  it  by  a  feather  and  groove,  and  i» 
dcprff&MMl  by  treadle  cenneoteil  with  upper  iever. 

167.  A  parallel  rnler  with  whioli  line*  may  tie 
drawn  at  ruquirod  distaneet'spart  without  setting 
oat.  Lower  odge  of  upper  blade  hna  a  gradaated 
itory  scale,  on  which  the  inoiilence  of  the 
outer  edge  of  the  hnsa  arc  indicatei  the  wlith 
between  blades. 

168.  Deaerihing  spiral  line  on  a  oy Under.  The 
ipnr-gear  which  drives  the  bevel-gears,  and  thn^ 
gives  rotary  motion  to  the  c*licder,  also  gears 
into  the  toothed  rack,  and  tlierebj  oonsos  the 
marking  point  to  traverse  from  end  to  end  of  the 
cylinder. 

169.  Cycloidal  snrfaces,  caneiDg  pendalum  to 
Wove  in  cycloida!  curve,  rendering;  osoilMiona 
isochronous  or  equsl-timed. 

170.  Motion  for  potiihing  mirrors,  the  rubbing 
ot  which  should  he  varietl  aa  much  fifl practicable. 
The  handle  turns  the  crank  to  which  the  long  bar 
and  attached  rachet-wbcel  are  connected.  The 
lairror  ia  secured  rigidly  to  the  rati'het- wheel. 
Ttia  long  bar,  which  is  guided  by  pins  in  tlie  lower 
nUiluM  both  .'a  longitudinal  and  an  oscillating 
fuovetueatand  the  ratehetwhee!  i^  caused  to  rotnte 
iDteimittently  by  a  click  operated  by  an  eccentric 
on  the  crank -shaft,  and  hence  the  mirror  has  a 
cooipvund  niovemeot. 

171.  Modification  of  mangle-whesl  motion. 
The  large  wheel  ia  toothed  on  both  faces,  and  an 
alternating  rirculsr  motion  ia  prodnoed  by  the 
nuifonn  revolntion  of  the  pinion,  which  jiflHscs 
from  one  side  of  the  wheel  to  the  other  through 
au  opeuiug  oti  the  left  of  the  figure. 

17i;.  White's  dynamometer,  for  detennining 
the  amoiint  uf  power  required  to  give  rotaiy  mo- 
tion to  any  piece  of  mechanism.  The  two  hori- 
»ontal  bevel-gears  are  arrauijed  in  a  hoop-ahaped 
frame,  which  revolve*  freely  on  the  middle  ol  the 
horiiontal  sha't,   on  which  there  are  two  vertical 


bcrcl-gears  gearing  to  the  horiiont&l  ones,  one 
fai^t  and  the  other  loose  on  th>3  «haft.  ^uppone 
the  hoop  to  be  held  statioiiiry,  motion  give  a  to 
either  vertical  bevel-gear  wiii  bo  imparted  lbrous;li 
the  horizontftl  gears  to  the  other  vertical  on«  ; 
hot  if  the  hoop  be  permitted  it  will  revolve  with 
the  vertical  genr  put  in  motion,  and  the  amonnt 
of  power  requireil  to  hold  it  pialionary  will  cor- 
respimd  with  that  trauKmitted  from  the  first  gear, 
and  a  band  attaclicil  to  its  periphery  will  indicate 
that  power  by  the  weight  required  to  keep  it  still, 

173,  Kobert'«  contrivwica  fi>r  proving  that 
friction  of  a  wheel  cujriage  does  not  iocreaea  with 
velocity,  but  only  with  loti.'l.  landed  waggon  is 
supported  on  surface  of  large  wheel,  and  connected 
wi'h  indicator  eonatructed  with  spiral  .spring,  to 
show  force  rcijnired  to  keep  carriajje  ptationary 
when  large  wheel  in  put  in  motion.  It  waf  found 
that  diS'erence  in  velocity  proiinced  no  variation 
in  the  indicator,  but  dillerencc  in  woiglit  immedi- 
ately did  so. 

lt4,  RotJiry  mnti™  of  shaft  from  treadle  by 
meausofan  endless  bund  runnint;  fronj  a  rolK^r 
ou  the  treadle  to  an  ecL'ctitric  on  the  shaft. 

)7u.  r»ir  of  wi^'B  runners  or  chuaera  for  crush- 
ing or  griodiug.  The  difes  are  connected  with 
vertical  shaft,  iind  the  wbtcls  or  chasers  run  in  an 
unnuliir  pun  or  troagh. 

17i>.  Trend -» heel  liorse-power  tururd  by  tVie 
weight  of  an  nnimal  attempting  to  walk  up  one 
Ride  of  its  interior  ;  haa  heon  used  for  driving  the 
paddle-wheels  of  farry-hofitii  and  other  purpoae^f 
by  h,5raj3.  The  turnspit  dt^g  used  alsft  to  fie  em- 
jitoyed  in  such  a  wheel  iu  ancient  tiim's  ior  turu- 
ilJlf  mejit  while  r^astitlg  on  aspit. 

177.  Tht  troad-niill  eui  ployed  in  gaols  in  some 
countries  for  eiercising  criminals  conderaneJ  to 
Inhour,  and  employed  in  grinding  grain,  &c;  turned 
by  weight  i.tf  persons  ateppin^  oti  treaii- hoards  on 
periphery.  This  is  suppos-ed  to  ho  a  Chinese  in- 
vent ion,  and  is  still  used  in  China  for  raising 
water  for  irrigation. 

Vm.     Saw  for  euttin;;  trees  by  motion  of  pen- 
dulum, is  represented  ns  rutting  a  tying  tree. 
(To  he  i-oatiiiued.J 


*  Kiinrtfd  fion  ■  Mmpilatien  by  iit.  H.   T.  Blown, 
EililDr  s(ib  •'  ASHMius  Attinu." 


EXHIBITION  OF  1S71. 

THE  year  1871  will  see  the  first  of  a  aeries  of 
atinuM  InterntttionnlKxhibitiouA,  which  while 
formed  on  such  b:isis  as  experience  grained  b>  the 
many  exhibitions  that  have  boen  held  dining  the 
last;  twenty  years  has  shown  to  be  right  and 
desirable,  are  yet  due  to,  and  actually  spring  fom, 
the  success  of  £he  great  L'niversal  Exhibition  of 
JHol.  The  close  of  that  undertaking  found  the 
Commissioners  iuci  rpuraled  to  airry  it  out  pos- 
sessed of  a  surplus  amouutiug,  in  round  nuinhurs, 
to  ±1180,000.    ThU  surplus  ibe  Commissioners 


bound  thoraselvos  by  charter  to  deal  with  accori 
ing  t,n  the  spirit  in  which  the  Exhibition  had  bwft^ 
conceived,  and  the  object  For  which  the  publjtt 
money  had  boen  asked  for  snd  received — that  ia, 
in  the  encourAgement  of  art  and  industry.  It  wM 
therefore  invested  in  sueh  a  manner  as  sbonNl 
render  it  available,  at  some  future  time,  for  th« 
eatablisbment  of  permanent  exhibitions. 

That  time  tua  now  arrived,  and  the  aeries  tSiAt 
oommouces  next  year  ii  therefore  the  direct  resolfc 
of  the  Exhibition  of  1S51,  and  the  Oommisiioner*. 
intend  to  bear  the  whole  cost  and  responsibility, 
without  either  government  money  or  public  gua- 
rantee. 

Permanent  exhibitions  must  of  necessity  ba 
established  on  a  different  basis  than  those  wbicfci 
are  temporary,  if  they  are  to  1«  eucoeasfiil,  Th^ 
promoters  of  the  Exhibition  of  1801  h*d  no  stt- 
tistioa  by  which  they  conld  be  guided  into  ult» 
right  courae  of  action.  The  many  exhibition* 
that  have,  however,  been  held  since  in  this  i.nd  . 
(itlier  countries  have  afforded  proof  that  there  are 
certain  limits  of  time,  space,  and  expense  whieH 
cannot  be  exceeded  without  loss  and  failure.  To 
hold  them  at  any  other  period  than  between  the 
months  of  May  and  September,  is  practically  to 
shut  rmt  man  J  of  the  produutions  ot  Northern  . 
Kurnpe,  where  the  porta  ar^-'  etoaed  by  the  rigomfl 
of  winter.  The  cipeiise  of  the  erection  of  tem- 
porary biiildirga  for  decennial  exhibitions  WM 
constantly  iacrensiog,  and,  with  other  cbargw, 
rendered  it  necessary  for  those  who  nndertoot' 
their  promotion  to  incur  a  heavy  pecuniary  lia- 
bility, which,  coupled  with  the  limits  as  to  tho 
time  during  which  the  exhibition  conld  retniin 
open,  rendered  fiiiancial  succes-!,  at  each  succeed- 
ing exhibition,  more  difficult  of  attainment. 

Generally,  the  exhibitions  outgrew  their  limits. 
For  the  fuidlmont  ot  their  legitimate  purpose, 
which  was  to  show  from  time  to  time  the  pro- 
gress msde  by  art  aud  industry,  in  connection 
with  the  staple  niannfactnres  of  the  country  ii« 
which  they  were  held,  nocesititaled  that  a  largi»- 
nuniber  of  objects  should  be  received,  reqnira^ 
enormous  space  for  their  exhibition,  though  In. 
thomselvei  possessing  bnt  liltlo  merit  as  ohjecl« 
of  artisiic  industry. 

With  these  facts  heforcthem,  the  CommisaSon— 
ers  propose,  ia  the  first  place  to  make  an  Inter— 
national  Exhibition  a  permanaut  institntioD  of  th^ 
country,  giving  to  the  industrial  art  the  sami 
opport'uniy  that  is  afforded  to  fine  art  by  tbi 
annual  exhibitions  of  the  Royal  Academy.  In  thi 
second  place,  they  propose  to  red  ui.o  the  ares  ort>(i 
which  the  exhibition  shall  spread  itself,  by  rft 
dneing  the  various  industries  iuto  gronps,  al 
taking  certain  of  these  each  year,  bring  the  entii 
indttstry  of  the  coantry  utider  review  every  iev»i 
or  eight  year.',  fine  art  being  a 
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of  lh«  projframT  e.  And,  in  the  third  place,  to 
'restrict  the  conditiona  under  which  exhibits  haTe 
hitherto  be«n  received,  by  makiug  all  articles  un- 
dergo a  preUmtnaTy  sifting,  through  appointed 
committees  at  selection,  tlins  excluding  all  woifa 
that  do  not  possess  sufficient  artistic  merit .  to 
warrant  their  exhibition,  and  by  the  further  ex- 
clusion of  BMre  masses  of  natural  products. 

The  great  aim  of  Ae  early  periodical  exhibi- 
tions establi^ed  by  the  Society  of  Arts  vns  the 
cIo^er  onion  of  art  andindoatry  ;  this  was  also  the 
object  which  H.R  H.  I9ie  Prince  Consort  had  so 
mncb  at  heart  in  promoting  the  first  Great  £x- 
bibitioo.  The  Commissioners  now  propose,  in 
tbeae  permsxrant  exbibltiona,  to  carry  on  the  work 
of  bringing  about  aeloaeralliance  between  artistic 
design  and  usefulness  of  purpose,  by,  to  use  their 
owu  words,  "stimulating  tbie  application  of  the 
anists'  talent?,  to  gite  beauty  and  refinement  to 
OTcry  descriptioo  of  object  of  utility." 


KEVIEVS. 

"The  Modem  Practical  Angler:  A  Complete 
Ouide  to  Fly-fishing,  Bottom-fishing,  and 
Trolling."  By  H.  Cholmondklkt-PennelI/, 
JnsDeotor  of  Fisheries.  Author  of  the  "  Augler- 
Natiiraliat,"  the  "  Book  of  the  Pike,"  &o. 
London  :  F.  Warne  and  Co. 

"X^^^  imagine  that  most  of  our  readors  who 
'  '  hare  any  pretensions  to  be  considered 
fishermen,  or  who  have  followed  the  windings  of 
any  of  our  beautiful  streams  in  search  of  the 
pleasure  which  Angling  aObrds  alike  to  the 
greatest  statesmen  as  to  the  meanest  kind,  will 
not  require  to  be  told  that  &Ir.  Pennell  is  one  of 
our  most  accomplished  anglers,  whether  in  theory 
or  practice.  Those  who  have  read  his  "  Book  of 
the  Pike  "  well  know  the  amount  of  information 
i^e  Las  brought  to  light  concerning  the  habits  and 
peculiarities  of  the  "  pirate  of  the  rirer " — 
iideed,  so  carefully  and  minutely  has  he  described 
be  life-history  of  this  fish,  that  he  is  commonly 
jailed  the  "Father  of  Pifce-flshrrs."  We 
>ITeT  no  apology,  therefore,  for  plunging  at  once 
nto  the  mysteries  of  the  craft,  conrinced  that 
what  Mr.  Pennell  recommends,  however  novel,  is 
It  nil  events  worth  trial ;  and  as  the  holidays  are 
{rawing  near ,  we  will  see  what  be  has  to  say 
towards  filling  the  creeb  of  such  of  our  readers  as 
juiay  bct4ike  them  to  the  Tweed,  the  Blackwater, 
or  tlie  Thames. 

'      Tho  uuthor  commences  big  manual  by  saying 
,tbut  piko  and  trout,  like  other  mundane  creatures,  ( 
larc  better  educated,  or  at  oil  events  sharper,  than 
their  progcuitors  of  the  time  of  Izaek  Walton  or 
iDtttue  Juliona  Bemers,  who  wrote  the  "  Boke  of 
i'St.  Albaii's,"  published  about  1186,  wherein  the 
rod  is  recommended  to  be  of  at  least  some  14ft. 
-long ;     the      "  staffe "     or    butt,    measuring     a 
"  fadoom  (fathom)  and  a-half,"  of  the  thickness 
of  un  "  arm-grete,"  or  about  as  thick  as  a  man's 
/inn,  the  joints  being  bound  with  long  "  hopis  of 
'  yriii  "  (iron  hoops).     But  whether  fish  are  more 
'  intelligent,  or  ar«  simply  more  timid,  from  tlieir 
inability  to  find  in  tho  United  Kingdom  a  mile 
of  water  that  is  not  haunted  by  those  tantalising 
tlio-i  that  have  wrought  the  doom  of  so  many  of 
tlieir  comrades,    Mr.  Pennell  is    decidedly  and 
eiiifihatically  of  opinion  tbat  the  man  who  fishes 
"  finest "  will  be  able  to  show  the  heaviest  creel 
at  tlio  close  of  a  day's  sport- 
Chapter  I.  lays  down  the  theory  of  what  a  hook 
should  be,  describes  the  varions  forms  of  hooks 
iitlierto    used,   and    alter    pointing    out    their 
iiuiuerous  deficiencies,  explains  the  advantages  of 
&ir.  Penuell's  pattern,  whieh  tuts  all    the  good 
:(uulities  of  the  "sneck"    and    "  sproat-bend," 
nithout  tbeir  drawbacks.    It  much  resembles  the 
'  sneok,"  but  with  a  diiferenoe   in  bend,  as  well 
IS  in  the  barb  and  point,  and  is  certainly  much 
>trunger,  because    the  strain  is  distributed,  and 
loes  not  fall  on  one  part.     The  author  has,  also, 
U-viscd  a  new   form  of    the    rather-important 
'  lip-book,"  on  which  depends  the  proper  posi- 
ioii  of  the  bait  and  flight.     By  leaving  the  shank 
il  the  hook  unpolished,  and  altering  the  position 
if  the  loops  so  that  the  line  lies  close  to  the  hook, 
le  has  succeeded  in  obtaining  the  requisite  ease 
II  lihiftiog,  and  fixity  when  required,  combined 
vith  durability  and  n^tness. 

lu  the  matter  of  spinning  tackle  Mr.  Pennell 
peaks  with  no  uncertain  voice.  He  nnhesi- 
atingly  condems   the  employment   of  such  a 


number  of  triangles  and  hooks,  as  was  formerly 
the  fashion — sometimes  no  fewer  than  three  to 
five  of  the  former  being  used  on  one  flight — and 
he  attributes  to  them,  and  to  the  "  crinkling  "  or 
"  Unking  "  of  the  line,  the  loss  of  about  60  or  60 
per  cent,  of  fish  after  being  struck.  Here  are  his 
own  words  : — "  These  [triaogles]  were  not  oojy 
useless,  but  distinctly  mischievous,  both  as 
regards  the  spinning  of  the  bait  and  the  basketing 
of  the  fish  when  hooked.  Upon  the  bait  they 
acted  by  impairing  its  brilliancy  and  attractive- 
ness, rendering  it  flabby  and  inelastic.  Upon  the 
fish  they  operated  only  as  fulcrums,  by  which  he 
was  enabled  to  work  out  of  the  hold  of  such  hooks 
as  were  already  fast.  Thfc  great  size  and  defective 
bands  of  many  of  the  hooks  nsed,  contributed 
materially  to  swell  the  proportion  of  losses,  as  it 
aboald  be  remembered  that  to  strike  a  No.  20 
bocdc  fairly  over  the  barb,  requires  at  least  three 
times  the  force  that  is  required  to  strike  in  a  No- 
lo ;  and  that  this  disparity  is  increased  when  the 
hooks  aro  used  in  triangles.  A  jack,  say,  has 
taken  a  spinning-bait  dressed  with  a  flight  of 
three  or  tour  of  these  largo  triangles,  and  a 
sprinkling  of  single  hooks — perhaps  11  or  12  in 
all.  The  bait  probably  lies  between  his  jaws, 
grasped  crosswise,  and  therefore  tho  points  of  at 
least  six  of  these  books  will  be  pressed  by  the 
fish's  mouth,  whilst  the  bait  also  to  whioh  they 
are  attached  is  held  firmly  in  his  teeth.  The 
whole  of  this  combined  resistance  must  be  over- 
come— and  that  at  one  stroke,  and  sharply — 
before  a  single  poist  can  be  buried  above  "  the 
barb." 

In  the  matter  of  "kinking,"  Mr.  Pennell  has 
inquired  into  what  might  be  called  the  science  al 
the  subject;  and  instead  of  passing  bis  tract 
through  the  centre  of  the  weight,  iu  which 
position  the  lead  could  not,  of  course,  prevent 
the  line  from  turning,  he  fastens  the  lead  to  the 
side  of  the  line,  or,  at  least,  in  such  a  position 
that  nearly  the  whole  weight  is  exerted  against 
the  twisting  of  the  line.  He  recommends  that 
the  lead  should  be  varnished  with  powdered 
dark-green  sealing-wax,  mixed  with  spirits  of 
wine  to  the  consistency  of  thin  treacle.  With 
the  lead  fixed  in  this  manner  one  really  good 
swivel  will  be  found  sufBcient,  although  a  double 
one  avoids  any  hitch  that  mi^ht  arise  through  the 
suigle  swivel  being  rusty.  Speaking  of  trolling- 
lines,  the  author  is  decidedly  opposed  to  hair, 
when  used  by  itself  (when  a  line  80  yards  long 
would  cost  253.  or  308.),  or  mixed  with  silk;  but 
recommends  the  use  of  what  is  known  as  8-plait 
dressed  silk,  of  a  pale  green  tint. 

For  reel-lines  for  fly-fishing,  Mr.  Pennell,  till 
within  the  past  [twelvemonths,  has  used  the 
dressed  silk ;  but  be  has  recently  tried  a  line 
made  of  spun  cotton,  which,  while  much  cheaper 
than  the  dressed  silk,  is  equally  strong  and  more 
durable.  It  is  "  cable-laid  " — i.e.,  tho  "  ropes  "  of 
which  the  cable  is  made  are  twisted  the  reverse 
of  the  strands,  and  the  twisting  of  the  "  cable  " 
is  the  opposite  of  the  "  ropes."  Mr.  Pennell 
speaks  highly  of  these  lines,  and  says  they 
"  answer  perfectly,  both  for  fly-fishing  and  or- 
dinary bottom  fishing." 

For  bottom-fishing  and  fly-fishing  lines  gut  is 
to  be  preferred — the  flne,  round,  natural  gut,  that 
is  not  scraped,  and  made  small  artificially,  and 
consequently  weaker. 

Mr.  Pennell  next  describes  the  various  woods 
nsed  in  the  mannfacturo  of  rods,  and  the  pro- 
cesses they  undergo  before  they  appear  oe  ihe 
perfect  implement.  He  prefers  as  a  general  rule, 
rods  with  ash  bntts,  and  middles  and  tops  made 
of  greenhart  (?  greenh«art),  and,  what  will  sur- 
prise most  readers,  says,  that  the  difference  in 
weight  between  rixis  of  solid  wood  and  those 
made  of  bamboo,  is  so  trifling,  as  scarcely  to  be 
worthy  of  consideration  : — "1  weighed  a  12ft. 
solid  ash  and  grconhart  troUiog-rod,  against  one 
of  etont  East  India  bamboo,  and  the  weights 
were: — solid  rod  lib.  CJoz.,  hollow  rod  lib.  4oz.; 
difference,  l.Joz."  The  knots  nsed  in  fastening 
lines  and  books  are  elaborately  described,  and 
being  illustrated,  ore  made  plain  to  the  merest 
tyro. 

It  would  take  a  whole  chapter  to  thoroughly 
examine  Mr.  Pennell's  theory  of  flies  and  fly- 
fishing ;  and  we  must  be  content  to  state  that, 
instead  of  expatiating  on  the  allurements  and 
beauties  of  the  "  thousand  and  one  "  flies  to  be 
8e«n  in  tnckle-shops,  he  is  oonvinced  that  six 
typical  ones  are  all  that  is  necessary  for  the  pur- 
poses of  the  angler,  no  matter  what  water  he  is 
fishing — three  being  devotea  to  salmon  and  grilse, 
and  three  to  trout,  grayling,  &e.  Mr.  Pennell  is 
opposed  to  fish  log   ujt- stream,    except  when   a 


strong  *ind  is  blowing  in'  that  direction,  and  «a 
moat  experienced  anglers  are  of  his  way  of  tbiak- 
ing,  there  cannot    be    munh   doubt  tbut   he    ts 
correct,  especially  as  this  lasthod  is  found  to  tail 
in  practice.    The  author  Uhewiiia  advises— wli^t 
wiu  be  considered  rank  heicsr  by  aiimu— that  in 
spinning  for  pike  tha  flshBrnittii   abouUl   tfrit^ 
direeily  he  feOf  a  nm.     B*t  we  have  limits  to 
ora  apac*,  and  must  conclude   by  ob»ening  that 
the  TciMining  chapters  of  Mr.'  Pennell's  hook, 
containing  a  description  of  ttia  difi^ereot  varietiea 
of  fish,  their  habits  and  tfleir  haunts,  togeiber 
with  the  method  of  angling  for  them,  and  tbs 
best  kinds  of  tackle  to  nse  m  endeavoaring  to 
achieve  their  capture.    There  are  iJso  some  ex- 
cellent lithographs,  which  really  reiireseat   tha 
fish  they  are  intended  for,  and  then  ia  a  oolomwi 
froDtispieoe    representing  the  flies  the  author 
considers  sufficient  for   all    practical   imrjinans 
We  may  have  occasion  to  refer  to  this  work  agaln^ 
but  i>  the  mean  time  we  are  confident  that  whilo 
ihe  fisherman  who  is  a  proficient  in  his  art  will 
find  aiuch  to  claim   his  attention,  it  is  a  very 
vade-fMomm  far  all  tyros  who  wish  to  become 
maatets  of  the  "gentle  oiaft" 


"  Drawing  for  Carpenters  and  Joiners,  4c.,  4c** 
By  ELUa  A  Davidson.  Caaaell,  Fetter,  and 
Qalpin. 

Wa     have  on   three  previous  oocaaions  drawn 
attention      to     the      very     cheap     and     good 
technical  manuals  by    Mr.  Ellis   A.    Davidson, 
recently  fmblished  by  Messrs.  CassaU,  JWter,  and 
Galpin.     The    present    voloiBe   i«    thoroughly 
worthy   of   its    predeaassor  on  "Building  Con- 
strnctioD,"  and  riionld  reach  a  far  wider  circle. 
All  of  us  are,  or  think  ourselves  more  or  leas 
carpenters,    and  the   more   or   less   miserable 
specimens  of  the  art  some  amateurs  occasionally 
turn  out,  should  serve  to  remind  them  of  the 
necessity  of  thur  possessing  a  book  like  the  one 
before  us.      If  one  thing  is  more  certain    than 
anotlier  it  is  that  good  execution  must  be  pre- 
ceded by  good  design,  and  a  carpenter  unable  to 
use  his  pencil   labours  under  terrible  disadvan- 
tages.    "Drawing,"  as  Mr.  Davidson  most  truly 
says,  "  is  the  language   of  the   workAop  more 
eloquent  than   words,   more  rapidly  understood, 
and  less  liable  to  he  misapprehended."  The  book 
is  so  arranged  as  to  combine  linear,  freebond,  and 
object  drawings  each  of  these  branches  being 
again  divided  and  subdivided,  and  thus  in  linear 
drawing,  foundations,  piles,  cofferdams,  wooden 
bridges,  roofs,  staircases,  doors,  gates,  &c.,  are 
made  subjects    of  study.      Mouldings,    hordeis, 
scrolls,  &c.,  are  included  in  the  freehand  section  ; 
whilst  under  the  head  of  object  drawing,  a  few 
simple  rules  of  perspective  and  shading  are  given, 
in  order  to  enable  the  student  to  draw  with  some 
degree  of  correctness  from  the  sulgect  before 
him. 


'The  Second  Course  of  Orthographic  Projection 
being  a  Consummation  of  the  New  Method  of 
Teaching  the  Science  of  Mechanical  and 
Engineering  Drawing,"  4c.,  4c.  ByWuuAil 
BiNNs,  Ass.  ICE.  London :  E.  and  F.  N. 
^pon,  48,  Charing-cross. 

The  success  of  the  author's  elementary  treatiseon 
"Orthographic  Projection  and  its  Applioation  to 
Mechanical  andEngineering  Drawing,"  oon&raied 
his  intention  of  hereafter  publishing  a  larger  and 
more  comprehensive  work,  although  he  appem 
to  have  delayed  it  very  oonsiderably  on  aooount 
of  the  pertinacious  efforts  of  "  men  who  ha^e  had 
no  practice  in  the  workshop,"  to  "  pat  it  down." 
It  would  undoubtedly  have  been  a  loss  to  those 
for  whom  the  publiootion  ia  intended,  had  its 
appearance  been  altogether  prevented.  It  is  an 
exceedingly  nseful  book,  not  only  for  the 
mechanical  draughtsman,  who  vrill  find  in  it  a 
perfect  enoyolopeedia  of  "  wrinkles  "  and  dodges 
to  aid  him  in  the  easy  accomplishment  of  hii 
work,  but  by  I  engineers  and  patternmakers,  a 
considerable  portion  of  the  space  being  devoted 
to  a  subject  in  constant  discussion  among  our 
readers— the  formation  of  the  teeth  of  wheda. 
Mr.  Binns  claims,  without  materially  altering 
the  form  of  tooth  acknowledged  to  be  tbe  best,  to 
have  introduced  one  that  shall  be  uniform,  thus 
avoiding  the  anomalous  practice  whieh  stM 
exists  in  this  important  branch  of  mechanieal 
engineering. 

Mr.  Binns'  method  of  teaching  mechanical 
drawing  is  now  practised  in  the  various  art  schools 
of  tlie  United  Kingdom,  and  we  have  little  doubt 
that  this  record  of  its  publication  will  be  gladly 
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read  by  many  who  hare  been  looking  eipeotanUy 
for  his  "  Second  Course." 

«Ho«f*s  Swret  Code  for  Letter*  or  TelegrMne." 

^G.  Hogg.  «nd  Co.,  123,  Fleet-.treet. 
THIS  eecret  eode  i»  a  more  perfect  darelopment 
of  that  iMued  two  monthe  hwk  on  a  card  by 
Mcssre.  Hogg.  The  preeen*  plan  ««»«»  «»n8ider- 
"S^uble  Ind  time  to  person,  uatag  tfie  code 
and  an  important  improTemeut  in  the  .ecret 
notation  for  figuree  considerably  enhance,  the 
Sof  the  .y.tem.  The  chief  merit  of  the  code 
isthatita  application  can  be  »o  changed  at  the 
wiU  of  the  sender  or  receiver  that  iti.  impossible 
foranybnt  them.elyes  to  read  the  message  or 
letter  sent.  The  .ame  mewage  can  h«  ""«•»  \° 
thou»nd.  of  different  «a,;^t  ..to  say,  ^ 
fittr  oeonle  might  telegraph  the  tei«Ut  of  the  boat 
„7e  ^andnone^f  them  should  be  able  to  read  the 
St.-  me«ages.  though  .dl  sent  on  the  »me 
syatara  and  in  the  .ame  -word.. 


ent  the  «ciew.  be..  In  the  lathe ;  bnt  thi«  was  a  needlw. 
reflnemenl,a;  .  silt  c.artfally  made  ^Uh  a  ;"y  .liarp 
Dtoknlfe  ia  apiece   of  lalten  Dram  will  aoiwer  aU 
the    parpo«e.    Particular   care    ahonM.  howBTer,  be 
taken  to  remove  every  trace  of  '»««?■>""•   ''"'J  "j 
edeu,  aa  every  little  excrescence  will  produce  a  darB 
llue  parallel  with  the  W*  o(  the   TOectrum.    It  i. 
aJmoit  needles,  to  add  that  the  box  it«U  n>mt  be 
densely    blackened  in.lde.    The  mod.  of  "I"*  «hj» 
primitive  i.ppar«ln«    will    be  obv>ou..    »''«"»&"'« 
.lit  to  the  MjurcB  of  light  to  be  examined,  the  prism 
Is    turned    round  oa  it.   ail.  until  the  speotrnm  1. 
nialnlv  M«n,  and  iben  if  we  are  regardiner  Sunlight, 
dayllKbt,  or  moonllifht,  several  of  the  mo«t  con.picn- 
ou.of  FVanntiBfer's  line.  (p.   172)  will  be  perceptible 
eBooEh,  with  a  little  attention,   to  the  naked  eye. 
Notably  D,  K,  6,  V,  and  G  will  be  apparent  Uke  trans- 
verse shading,  with  a  lead  pencil.    An  exceodlDKly 
Blleht  rotation  of  the  prism  on  it.  »"!»  f '", '^."■"""l 
tlifi  to  obiaio  the   be.t  deflultion  of  the  Individual 
lines  Mparately,  a«  they  are  not  all  pteciaUy  la  loco. 


mode  by  which  Mr.  Hmtgln.  ««'•"»'»«' 'J>«""?'^ 
motion  ot  Slrin.  from  thu  K«r!h.  1  will.  Mr,  having 
obulncd  yonr  permission,  endeavour  at  an  early  cl»te 
to  render  thi.  somewhat  abstrnsfl  subject  a.  appreliSn- 
■Iblea.  I  can  do,  without  the  aid  o»  mathematics,  tn 
ttie  shape  of  an  article.  
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„_  1«  '.  o  Q  "  P.  2S2,  can  obtain  aoeeas  to  an 

"'The'?eint°X'"oStto2[  Bricklayer,"  p.  !^,    U 

what  to  look  for,  he  might  try  J^^J^l^i  °.^d  sSi 
Kvntiinir  8nn  from  the  butt)  of  a  thennnmettr,  ana  see 
»hM  ™t  o?a  ttrrate  the  artlfloial  .tar  thus  produced 
^reieSSd." 8«uf?flmallprint  and  tke  «»<«  »°",S^^° 
enmvlne  were  "  well  defined,  elear  and  black,  witn- 
SlTT^Sppearance  of  mM."  hi.  «P~°^" '»j;°4^  ' 
a  bad  one  under  any  circnmstanco.,  and  may  be  a  very 

*^^onbe™Llfht."(«6.).  p.  311.  app«."  .^Jf  0" 
onder  a  very  en?lou.  mi..pprehen.lon  «  to  what  de 

r^^'^.!r?^^f|£/'MfeSh 

;.to1  'tire^pTce^lt-.r^S^'  f»S«S 

-bih&TyUpTrbiM?h^^SS 

or  is  eonnection  with  the  ««'""0°P«- .^" '"' "?^V  U 
the  defect  of  ""Ich  your  correspondent  w"Pl"JJ»,','; 
wtmsto  me  that,  In  all  probabllltv,  • '»  •y*-'"7„  " 
nnall  one,  and  of  conrse  will  only  t»^«  "  T^^i 
having  leases  of  .mall  dlamewr.  These  wain  wiu 
"t  «t  without  a  .top  between  ^^"^^.^^tlottS, 
««.«(.(f,  must  be  unallsr  .till.  The  dl"""™  °|i'°' 
lenu.  apart,  hMnothlnKtodowlthlt.  In  the  Huy- 
ghenian  eyepiece,  it  i.  absolutely  e.sential  to 't.  a' hro- 
SSl.m  that  tbey  be  separated  by  a  ?J«<»°«?,,X  " 
bait  the  .nm  of  their  focal  IcngUi..  "  P'»«'"=?7*;  " 
eyepiece  of  greater  <il«meter  with,  of  course,  a  la  wj 
etop,  would  Sive  "  Morthem  Light  "  a  ««'*  "' '"/"f^^ 
Oa:  but  Is  he  quit.  .ur«  that  it  would  be  per'ect  np 
totheedae?  Depend  npon  K,  the  reflector  maker  had 
^d  reSoB  for  ionttning  the  formation  of  his  Image 
to  the  central  pencils.  . ,    „«,.._„.^ 

J  have  to  thaSk  Mr.  Vivian  p.  307,  for  h"  retejf »« 
to  that  wonderful  old  "PCTtoj^  "^^i^i^Z^  the 
"Smith-.  Optics."  The  mo^e  given  of  Snding  the 
focal  length  of  a  concave  lens  !■  «'»0'='«?''y„?I!fP^• 
Md  it.  reLon  evident :  but  .til  "  »»»'^  «"l^\'^hX 
to  think  It  ont  before  arriving  at  it  Not  »  j"*  "« 
.econd  method,  glvenby  Mr.  I^««'.- °°  P-vf^ 'e? 
of  combining  the  lens,  *hoac  focn.  Is  to  bo  dMer 
mined,  with  a  onvex  one  of  known  focus  wnien 
SSghttohave  occurred  tome  !°"«'y^V.,«rt'n- w 
nafiiw.    "Why  It  did  cot.  It  would  not  be  flattering  to 

"^UhMf'^iiHe  another  paperon  the  construction  of 
thTipectroKope.  Itmay  sufice  'or  thepre.ent  purp  o 
of  Mr.  H.  W.  ^l.hop,  (4004).  p.  887.  if  1  inform  him 
that  the  .implest  form  ot  .pectroscope,  "  "  P« 
worthy  of  that  appellation,  wlib  which  I  am  ac- 
quainted, 1.  one  which  I  proceed  to  describe  i  and 
which  conrttt.  merely  of  a  pi  I.  mat  one  end  ot  a 
small  box  about  a  foot  long,  wblcb  has  a  .lit  at  the 

other  end  of  It  about  —In.  wide,  and  a  Jin.  In  length 

80 
narallel  to  the  refracUng  edge  of  that  pri.m.  An  eye- 
hole .loped  upward,  serve,  to  direct  the  eye  to  the  imapre 
of  the  speetmm.  In  the  annexed  section  of  thl.  airair, 
B  repr««eol«  the  box,  S  the  sUt  running  parallel  to 
the  irtdth  of  the  box,  P  the  pri.m.  and  E  the  eyehole. 
In  the  caw  of  one  which  I  con.tructed  myself  some 
time  ago,  I  made  the  slit  with  two  kplle  edge, 
■eparabla  by  a  Hne  threaded  .crew.  The  knife  edges 
Idled  oat  of  the  old  bra.a  scale  ol!  a  broken  ther- 
mometer, and  it  took  me  all  one  afternoon  to  turn  and 


at  once.  When  D,  the  Sodium  line  (p.  172),  I.  sharply 
seen.  If  a  common  spirit  lamp  with  a  pinch  of  salt  on 
It.  wick  be  flaahed  across  the  slit,  the  brilliant  yellow 
line  of  vapouri.ed  Sodium  will  be  .aperpnsed  on, 
and  entirely  obliterate  it.  corresponding  dark  absorp- 
tion line  In  the  Solar  light :  in  foot,  to  universally 
dilTuwd  is  Sodium  that  it  1.  .Imost  impossible  to 
make  thl.  experiment  without  any  salt  on  the  lamp- 
wlck  at  all,  and  yet  not  have  this  line  flash  up,  ..  the 
flame  crosses  the  slit.  1  r  instead  of  viewing  Sunlight, 
either  director  reflected,  we  look  at  that  of  a  Ump, 
we  shall  get  a  continuous  .pectrum,  uncrossed  by  any 
lines  whatever.  .  .     ^  .         .v     „.. 

A  more  elaborate  form  of  Instrument  on  the  prin- 
ciple of  the  one  figured  on  p.  145  may  be  constructed  by 
the  aid  of  a  prism  of  dense  flint  glass,  (or  preferably 
of  a  hollow  plate  glass  one,  filled  with  klBniphUlo  of 
carbon),  placed  vertically  in  a  wooden  box,  a.  re- 
prewnted  In  the  next  figure,  where  B  repreaenta 
the  box  with  the  top  removed,  P  the  priwn  and 
T  and  T  two  telescope..  The  eyepiece  of  1  1. 
removed  and  replaced  by  the  dl.o  oarryin*  the  .lit 
8  thl.  must  be  accurately  in  the  foeua  of  lu  ob- 
ie'et  elasB  O.  As  in  this  rough  form  of  .pectro- 
scope it  I.  diflloultto  devise  a  means  of  giving  motion 
to  this  telescope  T'  through  the  necessary  arc.  the 
prism  Itself  V,  must  turn  on  its  axis.  It  will  be 
understood  that  the  inclination  of  the  axe.  of  the 


ASTRONOMICAL. 
Bra— In  answer  to  Mr.  Albert  P.  Holden.  rtOr.D.  p. 
311.  I  may  say  that  I  know  of  no  printed  observanon. 
of  jtlrsB  MBJoris  since  those  of  Kaiser  In  I'^n^t,  when 
he  made  the  distance  2 '08:  bnt  that  the  cotnpmi.xnts 
are  certainly  much  closer  than  that  now.  I  shou  U  he 
tempud  to  think  from  memory  of  my  last  peep  at  them, 
under  l-'S  My  Kouatoreal  clock  ha.  taken  what  the 
Scotch  c«il  "a  dour  Ht"  Just  now,  and  docllnei  to 
drive  the  telescope,  or  I  would  make  a  few  niicrome- 
trical  mca.uremeut.  of  the  di.t.ucc  and  position  of 
the  two  star.  ?  Urwe.  for  Mr.  Holdea'.  bcneflt. 

With  relew'nco  to  lit.  query  about  the  "  Bar  Ml- 
eromeur,"  I  mu.t  candidly  confess  mylenoranco  of  it. 
1  am  very  familiar  with  the  ordinary  spldcr-llne  posi- 
tion micrometer,  the  one  1  always  now  eniploy,  »nd 
Mkewlso  with  the  double  '">»<!?  '"""O'"-";;^  \f,Z 
know  the  ring  micrometer  iwhich,  by  the  waT'i"S'' 
cheapest  form  of  Instrument  1  am  acquainted  with), 
but  I  never  .aw  a  bar  micrometer  In  my  lite,  nor  do  I 
know  what  It  mean..  I  «u"pect,  however,  that  it 
depends  on  .omeibing  the  same  principle  a.  the  ring 
micrometer,  and  is  used  to  determine  the  plncf.  ol 
Stars  In  the  be.veus  differentially.  Where,  or  by 
whom,  may  1  a.k.  did  Mr.  Holden.  ua  or  hear  it 
mentioned? 


r  /  c  .^ 


A  F«i.LOW  OP  Tire  BoTAt  Am-iioaoincAi,  SoeiETV. 

CONGRATDLA.TIONS.  , 
8iB  -Lot  me  add  my  name  to  the  long  list  of  thoiie 
who  appreciate  the  efforts  you  have  made  to  make  the 
Kngi  isH  Mechanic  thorousfhly  worthy  of  Its  wide 
circulation.  I  cannot  say  that  I  have  beca  -"T.^ic- 
Mi»ful  In  adding  to  the  number  of  your  «tecrib<:r. 
2"™i*  .imple  i^on  that  I  find  nlf  my  friends  ,je 
Sjready  subscribers.  I  do  not  .*y  I  am  gl.4  yon  are 
about  to  absorb  the  ScUm.jic  Of  Mum,  'aj  I  t'''";-,  » 
delved  M  succeed  In  establisliing  lt«ll  In  P"blie 
tL^w  U  wa.  well  designed  and  excellently  t|dltfid 
Md  Sd  not  It.  plan  been  very  oooUy  appropriated  r.y 
Xui^eworet  edited  Journal!  know  ol  (one  wh..-h 
!|SS  will  doubtless  absorb  before   long)  would  have. 

^Tiin'n"ot«'bu'i'iS;^'rlfnfaJ^"Tn  »  the  skill  with  • 
JTo^'t^rk-itTor  ^%??nTmr/nrwT.l7;rlg/d^'y    , 
Exclude  letter,  from  paradnxist.,  or,  generally,  from 
wrl  ers  whodo  not  very  clowly  attenf  to  >hose  pre- 
Mpts  of  Montaigne  with  which  you  head  the  Letter 
TO?umns.      But   willB   kindly    suffering  the  weaker 
I  toeXcn  to  speak,  you  yet  make  them  feel  that  there- 
I  iJI  llrait.lri"hin  which  they  must  couflue  themselves 
I     No  one  who  has  followed   the   progre..  of   ihc^ 
E?G..ieH    M.CBASI0  for  the  last  few  tnooth.  caa 
have  failed  to  recogulK  a  gradual  ohango  of  tone. 
WitSewboie  sole  object  1.  to  impart  useful  informa- 
tion feel  encouraged  to  use  your  oolunins  mure  .vml 
SmJ.   freelv    thOM    who  mistakenly,  but  honestly. 
taielnothey'bave  much  useful  knowledge  to  impart, 
we  arSloally  finding  their  level :  and  lastly,  thoso 
wtoowSulduJe  your  column,  to  "blare  and  bellow 
fo^tSSlr  Swn^tupidliy  are  .teadily  dlscour.gecl 
TTia   re.ult  1.,  that  your  .utiMnber.  can  turn  witli 
^nfld?nMitoyourp4{esfor  Miuud  Information  on  .v 
TO?v  wide  variety  of  .nbject..    I  have  "ot  '»'«  ?  J"-!" 
rnimber  of  yoiifs  In  which,  quite  apart  from  the  set 
Ji?loteri  have  failed  to  And  many  a  good  twopeniu  - 
,  ^rth  of  ttwlnl  information  on  a  variety  of  sutSwis  '» 

I  "»"*  I  "^  ""*'"••  JUCUABB  A.  PBOCTon. 


two  telewsopes  to  one  another  mnrt  be  at  all  events 
approximately  such  a.  to  give  the  minimum  deviation 
for  the  mean  ray  of  ihe  spectrum.  The  mode  of  u.lng 
this  instrument  will  be  practically  the  same  as  that  of 
employing  the  form  depicted  and  described  on  pp. 
145  and  146.  Any  two  small  achromatic  telescopes 
will  suffice  for  its  construction,  and  a  prism  beinp; 
formed  of  accurately-fitting  piece,  of  plate  glass 
cemented  with  gelatine  (and:  a  very  little  glycerine), 
and  tilled  with  bisulphide  of  carbon,  will  complete  the 
whole  thing.  Particular  care  must  be  taken  to  free 
the  edges  of  the  glass  from  greH«)  with  Mime  strong 
alkali ,  or  the  gelatine  will  not  hold.  The  carbon 
bisulphide  is,  I  think,  only  about  half  a  crown  a 
pound,  and  a  very  few  ounces  would  fill  a  pri.m  large 
enough  for  the  .pectroscope  I  am  describlnj'. 

Having  written  which  I  am  couironted  by  the 
query  of"  W.  K. "  p.  306.  To  him  I  would  .ay,  If  ho. 
a.  aoheml.t,  have  any  intention  of  working  pr»ctically 
with  the  spectroscope,  let  him  not  attempt  to  con- 
.truet  what,  after  .11,  must  be  an  Imperfect  pleceot 
apparatus,  but  go  straight  to  Mr.  John  Browning,  of 
111,  MInorles,  London,  and  he,  for  five  gulnesa  only, 
will  supply  him  with  the  form  of  instrument  of  which 
a  wood  cut  has  been  given  In  p.  145.  "Koscoes 
gpe.tnim  Analysis," or  hi.  "  Elementary  Cheinistry, 
published  by  MacMIUan  and  Co,,  London  will  give 
all  needful  detail  to  enable  your  correspondent  forth- 
with to  Mt  to  work.  The  rest  he  will  soon  .ncceed 
In  dolne  for  hlmwlf.  To  return,  however,  to  Mr, 
Bishop,  The  solution,  for  the  observation  ot  abnorp- 
liun  band,  ordinarily  recommended  to  beginners  are 
Blood,  Madder,  Permanganate  of  Potash,  Magenta 
and  Chloride  of  Uranium.  The  micro-spectroscope  le 
more  particularly  adapted  to  this  form  of  investiga- 
tion. Iodine  1.  the  lorm  of  vapour,  and  (a.  noticed 
very  many  years  ago  by  Sir  David  Brewster)  the  red 
fumes  of  nitrous  acid  gn.  gives  strong  absorption 
bands.  I  confes.  that  the  mode  of  making  a  "  Solution 
bf  Sodium  "  does  not  occur  to  me. 

So  much  for  the  spectroscope  ItMlf.    With  reference 
to  the  reiterated  request  th.nt  I  sboold  describe  the 


llBTOTI-S  PLAN  FOB  CONVEYING  BAILWATf 
^TRAINS  ActosSlHK  STBAITS  OF  UOVBtt. 

8iB  —In  the  year  18fll,  I  first  conceived  the  Wea  o 

'  conveying  railway  train,  across  the  Straits  of  Dover 

'  and  took  out  a  patent  for  it.  connected  with  Boni. 

oUTer^aurical  matters.     In   the   Jollo«ing   year 

I  Exhibited  my  patent  ship  In  London  to  the  Lords  o 

the  Admiralty  and  a  number  of  other  scientlhc  genllo 

men   Including  Mr.  Scott  Russell,'  having beeii  Intro 

"uce'd  to  moil  of  them  by  Re«:-Admiral   Denmtu 

Aft^rthisl  sent  my  models  to  the  Great  Exhibitio, 

^f  Londin  in  that  year,  and  distributed  hundred,  o 

iithoVrsDhs  with  a  printed  de.cription  of  my  u.iv 

Bhfp  ^showing  how  railway  trains  might  be  conveyt 

acroB.  the  Strait,  of  Dover  oroth.r  narrow  .eas. 

A  nrolejt  ho.  since  been  formed,  I  believe,  by  M 
John  Fowler,  for  a  similar  scheme  to  mine.  I  wroi 
i«Mr  Fowlef,  .taring  that  although  I  hadar.aten 
and  was  the  flr.t  Individual  to  invent  the  plan  It.iv 
m.  wish  to  bo  an  obstruction,  but  was  ready  to  eles 
w"th  him  on  Buitable  terms,  or  Join  him  in  the  cnior 
prise.  To  this  letter  there  was  no  response.  I  «rot 
"gain  In  .Tanuary,  1S87,  and  was  Inforined  that  At 
Fowler  was  then  In  Italy,  and  that  my  letter  wo«1 
be  laid  before  him  next  month,  on  his  return.  I  heai 
no  more.  On  the  17th  of  February  la.t  I  ^"^0 
again,  expressing  the  .ame  sentiments,  but  he  ha.  u . 

"SirVwIer  has  of  conree  a  perf*ot,"Rl"  « '»J-' 
out  any  scheme  of  his  oWn  for  this  object,  so  lonir  : 

Sedocrnot  Infringe  my  P»"=°'-,S«  T'^y,''," '^V", 
goBUCharonndab.utway  to  avoid  fhls    Ifltfa'     1 

shown  to  be  better  than  his  plan,  la  ""'"""^J'*  > 
except  on  a  certain  bypotheslB.  the  nature  of  whlol, 
leave  my  rinder.  to  Infer.  ._„!,««», 

The  public  are  very  little  CO"""'*  "  ^ '^°  e^' 
have  the  honour  of  the  wheme,  beyond  'he  'ovcot  j . 
play  i  but  they  are  greatly  eoucemed  about  haying  t , 


•  Since  thi.,  Mr.  Scett  Ru.wll  ha.  V»^l^l^^- 
this  plan  out  In  Switzerland    where  a  steam  lenj 
established  for  conveying  trains  across  the  Lake 
0,nstan°e^    It  has  alsl.  lately  been  partly  carrieU  a 
in  America,  by  conveyipg  train,  across  a  broad  rivt 
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[JPKE  i4r  Itffa. 


LEIGU^S  l^hAH  OF  CONVEYING-  IlAILWAY  TltAlNS  ACBOSS  f HE  STIIAITS  OF  DO\^R. 


Iivit  melhod  JiDJ  ikucoufmo^ntloTi,  Sow^  It  it  couM  be 
9iiiovtU  thiit  Mth  FowUt>  pliinof  «ht(vp|[]^  nnd  un^hlp- 
.  |i|qi;  tbo  tth^a*  WAt  bgtL«:r  thiu  miiiL%  hdiJ  hi  tt  boat 
4  totiVhdicr,  1  should  hnvii  Tnultiuj?  rm.tr*  to  fsnv  ;  but  1 
■Ubinit  it  i*  HO  muth  iaferlor  tb^^t  tbe  pubUc  uui^^bt 
Hi:'!  to  pot  uu  wltd  thi*  Vvn  itt  tim^',  dday,  ^nd  im'oii- 
^[^encB  it  would  ocdHfliun.  1  ^Utt  do  not  think  tlmt 
.lito  o£  boftt  which  Mr.  Fofl'lDr  baa  »hown  in 
^  'n^fHr^f;  mnl  nthcr  pubikallonM  l6  tbe  betit 
ilLt  o^n  b^dcvUed  tor  thiaob)pct  Ttipn?  api>f«.rft  to 
^b«^  n^f  riHglnniitr  iiboui  It.  It  lis  tuertily  n  larue  pndiJIe 
""Biiiner  fflth  iW  wbQ4»M  oiJt«tk1c,  llow  smell  hontB 
d  ^iM  ff^re  Id  the  ChuiDel  m^tofnty  wemibcr  will  bi^ 
1  «ecii,  *f  tbciy  flns  eVfT  made, 

I  The  boat  {Kf^pi.  1.  2,  htid  :i^  wblcb  t  hnvt-  d^Blgaad 
4  fnr  tbls  *Brvife  wlU  not  draw  more  tbfln  soveD  or 
3  e^bt  f«ct  water  at  motft,  wbtU  train  4nd  coul  op  l»0)ird> 
■*1fnuid<^  witlumt  tbe  pootoona  ppp  FiK-  ■^«  mdonty 
<ut  tw«]v£  f««t  wUb  them.  Tht;  paddSiswheelB 
^.  rfc  [n*  fihuTrn}  nlwiys  jQ  nmooLh  water,  wbicb,  by 
i)i(  Peculiar  coi]«trurtii:>ti  of  ibp  whritd^,  i^i  hIwajs 
llept  ut  tbe  oiitcr  pcrlLtphcr>%  flo  un  j^rtntly  to  *?fi>iiO' 
filing  thfj  |>oweT  i;lven  olY  bf  ch«  etir^Ltins.  The  ^tfuorwl 
iiJiiH^lpIort  ^D  tho  ci'lluls-r  coDdtruetEcin  of  iMi  bo&t, 
ire  tliejy;reiiie*t  postflbJe  Bireutiib  ami  safety  wilh 
WtiviX  |KJtalbl«  >Tt.'i;^bt.  U  la  uTio  c&leuliittd  for  a 
ifuher  rate  ol  njtv^  tbim  b»*  ever  bepu  nltnincd 
.[^rp-  The<rD£lt]t»are  oxtr^mtdy  If^bt  furtbe  power 
[Itcn  CpITj  lb  cou^eqaenrc  ol  iht  bit;b  vfiiocity  of  piston 
"ATfTiie  whii'li  Lbe  principle  iilTordi^,  witiiuot  boinj^,' 
1  oftfn  yti  thetrt^flatrcKr  ^St^aiu  oxpjuiAloii  may  bo 
cit^d  out  to  th(^  atmott  lioilL  with  thi;  pn^iatent  con- 
iBDience,  &n  a  vgry  lou^  &trotio  uiny  bt  obtAloed, 
eiisXty  cDHurliijt  nu  economy  U  fuel  lilthcrto  uutnowu 

_It  wlJJ  bo  teao  Irotn  tbe  ilffbt  drnui^lU  of  water  and 

'  agpQfrAl  p^tiD  of  i'titorine  the  h&rboiifs,  tbut  K  wlU 

pqiilt4»  lEiifjboeiuiary  to  sban^e  tlio  pre«PDt  routes  rp^i 

alald,  l^nulognc  or  aoyotbor  pon,  im  tht^re  in  a  i^ufft- 

£t>t  doptb  of  waior  at  alt  ttuicij.    A  umall  iBbind 

parked  f  oa  the  plan,    In  ilirowq  out  at  b^il,  itt  front 

I  tbe  barbvur.    Tbln  ulaiid  U  about  tho  nlie  ol  tbe 

Hlu  boiLt,  und  U  formod  by  Ultln^  and  siDkiiij?  a  a  hi- 11 

KLb  ivltb  coDCiete    TLIh  flboUiuiii't  bv  made  to  con- 

<IDJ  to  tliu  depth  ol  wattr,  wliicb,  lirtit  Iwliip  moorL-d 

ntrtplac«,  [fiuat  bo  (^nidiially  fllkd  aud  «UDk.    The 

of   tbi#)   ihtill  m»y  hvr  made  Uki?  a  fierie«i  ol 

tie*  or  tuorolt^  so  tljat  a  ^rorreoT,  of  wattr  may  flow 

t  previa  tit  tbo  potidlbllEty  of  Hi  111  a  u:      On  thin  ar  tlilcial 

laud   is  piACi'd    a  ll|^:htbou*e  i  lo    ;^uide    tho  tnOu 

oats  Into  (he  harbour.    Ilw  isUud  1h  «q  plated  llial 

^boai  can  OBtcr  the  bitrbottr  trom  ottber  nldp  with 

qaal  facility,  ao  thai  the  tralo  bout,  befon^  ent^erinc 

"oui  the  rough  «ea,  euu  luJcp  tho  leo  side  ol  tho  lAUna. 

j(bt  or  lefL,  according    to   tlio    weaiber.     By    thiti 

JfraDj^cfoeot  ibe  )/reac  lwh»  of  property  &ud  dlFiriati«- 

UtlOn  tliiu  VI  i.»u1d  ensile  from  tbe  desert  loo  of  Cat&ld 

ad   Hi..uli'Fji;Nr^  woutd  bi<  j&votdod,  an  tbe    harbour* 

friUnt'Wed  niay  be  fonm^tl  on  the  Baijio  prlncJplQiui 

tc  iMlAnJ  iu  pUicea  wbero  tberu  ist  not  HullicleiiiL  ^vator 

ui'ut ;  aud  al^tot^i^tbef  I  submit  that  there  woold 

vast  favlof  ol  e^poiuc!,    comparted  witb    Mr. 

I  ftcoonipiLnytDE  plan  ("JchibiU  luro  and  perfect 
necttoQ   between  ihc  raiiit  on  lan^l  atid  tbooe  oa 


d(N'k  the  moment  tbe  bo^t  tnat^hen  th»  Ivndln^  bIA]^, 
aa  wtll  bo  bpoq  on  r^fereut^e  to  Fi>H'^(L  I  and  i,  and  in 
m  which  a  J9  ,-i  brid^ti  Lif-mly  hlu^d  t<--\  tixmf  »up- 
ports  Ai  cm  the  InTid  BldLS  nod  to  a  Uoaliujj  t<uppi»rt 
on  the  Undtn^  tiiaga  J~  The  e'rutrt'  of  tho  hluuto 
if  in  a  line  with  thu  ourfaco  of  Mii,^  rnilM  r,  nwl  the 
brtdf^e  with  its  ralla  in  levu^l  with  tho  rails  on  the 
laud  and  thoi^o  on  deck  at  half  tide-  At  low  and 
bi^'h  water  reflpocijvpty  tbe  bridge  &nd  Uudln^^  r^L^ige 
assume  tbo  roifiiTlon  fcdicrwn  In  duttt'd  Mdgh.  There  in 
Jin  lUf^ent  In  tb^*  landmi^  Nitat:ti  '^  iot^t  which  the 
boH^  ol  the  b<»Bt  lltA  At  tbe  VK>ttoiu  ol  ihirt  Indout  \n 
llxf^d  a  nil  tor  f  Th^  hotuurt  of  tt]i;  boat  comoa  upon 
thJA  roller  ou  eat^rin^H  wbi^h  c^tUN^s  thr  landiu? 
H^atrc  to  be  depressed  a  lUile,  or  Hit?  bow  of  tho  bt>at 
tn  he  ralKtd  anl1lciL.'iiEly  to  brio:^  the  ralla  in  au  exact 
Hoc.  notwlthfitaDdln^  any  littlo  lue-iuahty  that  may 
arlRti  from  li^bt  or  boavy  ear^o.  The  moment  the 
bow  of  tho  boat  enters  Uilji  iudont  it  la  cauf^bt  J'md 
firmly  held  by  the  catcbf*?  //,  KSjf,  1.  VV  bou  tho 
train  1*  on  board  thej^v  eatj-hen  are  wiLhdrawn,  aod  tho 
iMjat  la  at  llbt^rty  to  move  olT,  I'hu*  it  will  be  *o^:fi 
that,  when  a  tralo  arriveti,  it  can  bu  run  on  to  the 
boat  at  ODCO,  ftud  be  rarrled  away  without  a  moment's 
delay,  whatever  be  tho  ntaCe  of  the  tide.  Tho  eame 
In  unbhippiuc:;  the  triLEui;. 

I'he  eonjutrortion  ctf  the  »1ii])  cotubloes  immense 
iitreniirtb  with  tho  ;;reute:4t  aLi]plirity.  reducing  ah Ip- 
bullclinv:  to  one  uniform  prlmripli*,  for  larfo  boata 
ei»pocially,  beinj>  merely  a  nuiUlplieiiy  oi  similar 
partb.  coltular  beiow  and  for  ^ome  di^taot^e  above  tbe 
wai^r  Jloo-  To  tdnlc  such  a  i-bip  from  mere  a^'^ldtnt 
id  ImpoaHlblt,  at  iho  i^ame  lEote  the  oxpeu>e  ol  ('oa- 
atruction  Ureduc*d  toa  mlulirium 

Air.  LeE^hV  improvi'd  pluu  itt  HtcerliiK  the  boat  >4 
an  fo3^}w^]4:-l  place  a  htlai  at  each  eqd  of  tho  iblp, 
maktij^'-  btetn  uod  ettcrn  alike,  'riteflo  two  belmn  [ 
conuobn  toffeUior  In  finch  a  way  tbal  jf  the  froot 
helm  Eft  turned  in  the  dlri^'tlon  Lh>p  ahip  is  rotjnirod  to 
^o,  an  liumtinBe  pn3»euro  of  water  eouiet  airalD^l  it; 
L lie  power  Tlorivtd  front  t bin  in  trnn^forred  to  the  aft 
helm,  which  it  bHnjrri  up  In  tbe  opiui^jte  fUTectlon  ilko 
the  head  and  tail  of  a  hHh,  and  the  vessel  bwIu^h 
round  with  thu  (rreattat  eauo.  The  helrnn  buln>?  En 
equllibroni  a  hoy  luay  work  them  cceo  Klgn.  4  and  ijj- 
It  in  obrioue,  however,  that  no  bolma  wUllfi  ret^ulred 
for  boaiti  linv-in^  dtturbr^d  power,  as  tboy  wlli  be 
steered  by  throttle  valves,  except  in  tbe  caw  of  acci- 
dent to  Lh«  loachiovryr 

AltOjLfeLher  I  iloi  prepared  to  prove  that  my  plan  of 
twAtwill  be  muuh  ^wlfttr^  dieadlL'r,  saTer,  and  cohI 
no  more  than  an  i^rdloary  \j*)&.t  with  iiuteide  pad' 
dle^  I  cattulato  the  pabKO^o  will  ocL^upy  uuiy  dfty 
mlnulee  io  fatr  wralbor  f  also  contend  thm  my 
phin  of  euterlui:  the  hurbonr,  bblpplug  nvCl  unithEp- 
piogtralnit,  will  be  nior?  eTTlcient,  and  f^*i  1^00  than 
tite  method  sbowti  by  Mr.  Fowlon  buiol  thl#  I  leave 
iht  pubUc  tojiid^e. 

EvAiT  Lxtfim  F.^A,,  Manche«ter. 


Iipiing  for  A  tour  lu  Sootlaad^  in  Jul/t  for  two  or  cbr^*^ 
W4%lfe,  and  abould  be  «l*d  to  h'^  inrormailon  from 
HOinoone  Mb )  hiiH  been  lor  abi>ut  :hu  tiuie.  Wi  hare 
"  liradihitw'4  KiUway  Kaadboak  for  TonrwM.*' 
!^e«tionH  ^i  and  4^  hut  triere  are  lo  many  |»ia<9aii  Of 
Inu-redi  UmC  Lt  1b  »  diiUcaU  tnnttor  which  to  ebiMse, 

Scotia. 


UK  VON  AND  COIt?rWALL. 

SiR.^1  Bhuuid  like  to  takD  a  walkinj^  tour  aiontg 
tbe  coa-t  or  Devon  aud  Cornwall,  and  t]iere  «re 
rmtvy  otbot-s  who  would  do  the  «anie  It  they  knew  the 
moirt  eronomleal  mode  of  doio^  U,  q,od  ai«,  no  doabt. 
very  many  others  would  be  intereated  lu  re;4dini;  hLutif 
to  waUIn^  toun«t«>  and  more  paTilculaHy  If  feolo^tnal 
Inlormathm  be  ^ven,  1  ahouLd  be  £lad  If  lomooite 
who  baft  been  in  tEil»  part  with  ntout  jihiHit^oii.  a  walk- 
inxr  Htlck  En  hand,  and  a  knapsack  on  his  shoulderaj 
would  (jivc  ui  in  as  timali  a  rnrapjiRB  ai  conveajcnt^ 
tlie  reixalt  of  hla  oxperleueu.  i',)  'ihe^wrky,!  think  that 
tonrlFitfl  who  itra  r^Niderti  of  lhoKMiLi»il  M£CttAiriC 
willoot  fail  to  Hay  a  gooJ  word  In  favour  of  our  friend, 
and  councUlnr,  an  tbcy  ^  j  on  their  holiday  rambtea. 

Cockney. 


TOUKI8TS'  TRIFS.: 
SCOTLAND. 
Sia,-  I  waamnch  plflawd  to  see  Mr.  F.  Harwood'i 
Letteraun  **  Tour4inIrelaiid."  A  tdeud  and  tnyK'lf  are 


SCARBOROUGH, 

^]K,~A»  ^me  of  your  readera  take  an  iuteroRt  la 
rollectlu;^  bird*' eggn and  fhclU,  1  may  Bay  Scarbomu(fte 
poafiortH^^H  homis  ranoi  advantiL^oA.  Our  beantlfuL  an<i 
^'radually  t<  I  oping  nandji  are  qoite  attractive  to  ibi~- 
hbeU  Hcokera.  aod  remarkabLe  for  tlio  number  of 
}-pecimoD9  they  produce.  We  nroal^o  hii^bly  favoured 
with  a  variety  of  blrdK,  on  a  proof  of  this  I  may  state 
tbai  in  the  «hort  npaeeof  »lx  weekn  I  have  col  lei;  tcit 
tifty  Hpccinicna  of  rit^gii  all  of  which  ha^e  bec^u  taken 
within  ft  very  few  milet  of  SearborouKb,  amon^  thenk 
la  the  cnrkw,  thi?  fnea  parrot,  klttywakefl,  rojor-blll, 
£Uineniote«i,  cErl  buotlu^s^  flyeateherB,  ^e.,  ^c. 
And  aa  for  boating  and  tifihinfjr  you  may  en)oy  that 
to  your  lu^art^a  ceoLeot,  tUu»  ihliik  howdell«^htfuL  it  l» 
to  1:^0  i>ar]y  In  tho  mornloK,  wbei^  the  aua  in  a>i  iinLOOth 
ifl  ^ila*B,  taklnff  your  Bhrimp-net,  wUb  you,  and  your 
box  of  Hi>G4irmcu«,  eojoy  a  ffoed  bathe,  and  then 
aft**r  having  ob ml oed  a  good  collection,  comio|f  back 
aud  enjoying  a  hearty  breakfast,  of  hot  rolls,  fldh, 
Ac.  Tbeu  tTio  prOit^ramme  for  the  day  Ih  hrrimg^* 
a  vi»lt  to  the  OJd  Cuatto,  built  in  the  ruiL^u  of  Slepben, 
by  the  Earl  of  Albermatfl  ;  the  wallKoi  tbe  min,  t^ft. 
thick;  uud  theo  Btaudiu^  on  ouch  n  bold  promontory^ 
rjOOft.  above  the  level  of  the  fn;a,  tho  rocks  direct 
bentatb  you,  and  here  we  ait  down  and  rest  awhile « 
watcbln^,^  tho  KavAl  Retieive  men  or  the  Artillery 
flrioij  at  tbe  inrj>et  that  ia  anchored  off  Then  there 
in  Ollver^a  Mount,  yjt^ft.  hif^li^  and  ona  mile  from  the 
town.  We  giJt  to  tTie  top  without  any  dtfflculty,  and 
then  what  a  «ip;bt  breai^a  on  our  astoniirhed  f^v^- 
Away  !  awayl— aj  far  a,^  the  eye  cau  atreteh,  tbe 
waves  aud  the  sty  oeema  to  touch. 
I  think  J  heflj'  Bomo  of  yuur  roadon  Bay,  ^'  Oh»  ye*, 

ihia  iB  all  very  nice,  but  what  a  long  parw  tou  tc- 
quiro  for  thope  pleunre«/'  To  this  I  aay, '^Ko,  not 
BO  much  ua  you  ijtond  over  your  pipe  or  beer;  it  l» 
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go  Qte  reach  of  »TBPy  working  mao,  this  life- 

tfriur,  aool-renoTatlBe  ei^oymant.  The  nllw» 
grpSini  by  the  exennion  tnlna  are  rery  low  indeed. 
-CSoie  moat  eomforuble  lodeinga,  wllhln  three 
gfBBtea'  weUc  of  the  unda,  ean  be  obtained  for  tbe 
low  cbmxtce  of  one  ahUltoK  a  day— that  ia  ft>r  bed  and 
^ie  of  altting-room,  ana  cookmg  and  vlotoala^-one 
shUIlnir  olearaall ;  the  eharfin  for  boardine  and  lodging* 
au  the  hotels  ia  from  ea,  6d.  per  day.  Shonld  any  of 
your  readrr*  want  any  mote  information  I  ahonld  be 
suwt  b^)pr  to  noder  it. 

W.  W.  La.bku(,  Searborougb. 


8U1UIEB  BCIBNCS. 


to  do  and  exerelae  "  aa   the 
KngUahman'a  grand  privilege,    in 


Sia,— I  am  going 
lawyara  us,  the  KngUahman'a  gram  ,  ■ 

tm/Bttk*  pciTilege  of  all  Brltlah  antijecla,  the  malnatay 


of  oartnatitntiona,  Ao.,  a^<ii.— tbatla,  togrnmble.  Hy 

oanae  of  oomplaint  ia  thla,  Toor  paper  ia  too  aelentiao 

for  Che  time  of  year.    "  All  work  and  no  play  makea 

jaeic  a  dull  boy"  aalth  tbe   proverb,  and  it  thoae 

worda  be  atndionaly  tbooght  over  during  the  winter 

(yon  can't  think  In  hot  weather),  they  will  be  found  to 

eooUkin  moreiealknowledgeof  karaannatnrethanmany 

of  ttierolnmlnoua  eaaayatnatare  Inflloted  on  D8"poar 

eoaaaa."    certainly  yon  had  a  note  of  .a  toar  In  tbe 

17estem  dlatrieta  of  Ireland,  bnt  then  all  yonrreadera 

■re  aot  In  the  poaltloo,  or  have  not  the  Inelination  to 

timTel  that "  alas  of  Jordan."    Ton  poaeeaa,  I  auppoae, 

readers  in  every  town  o(   the  kinxaom  ;  well,  let  one 

wbola  capable  of  doing  ao  In  each  town,  aend  yon  a 

•Iiort  note  of  the  anelent  balldinga,  Ac.,  that  the 

town  posaeaaee,  that  are  worthy  of  a  viait,  ao  that  any  nf 

yoor  readers  when  taking  their  summer  onting,  no 

m«tier  In  what  direction,  may  have  aomethlng  to 

ooeapy  the  mind  aa  well  aa  the  Dody,  and  af  terwarda 

<mll  np  pleasant  reoolleetlons,  which  are  more  than  can 

be  aaid  of  poring  over  pina.  minus,  Ac.,  this  time  of 

the  year.  Take  London.  Ton  have,  I  should  say ,  a  few 

thooaand  anbacrlbera  in  this— weU.  oaU  it  city,  modem 

Babylon,  or  what  yon  like.    See  what  Interesting  and 

at  the  aame  time  plotuieiqne  and  historical  places 

there  are  around  it.  There  ia  Kenaington,  for  example, 

with  lU  Palace,  I/ord  Holland's  Park.  Ac,  while  Twlok- 

enbam,  and  all  up  tbe  river,  bring  reooUeetiona  to 

mind  of  Horace  Walpole,  Pope,  Sheridan,  Fox,  Burke, 

Ac.    Kot  only  woald  these  notea  poueasa  passing 

Interest,  but  If  carefully  written  and   unnecessary 

verbiage  dispensed  with,  they  wonld  possess  a  lasting 

value,  and,  like  a  thing  of  beauty,  be  a  joy  for  ever. 

if  any  of  our  atemly  aolenttlio  correapondents  like   to 

treat  tlm  anbject  in  a  purely  practical  manner  they 

might  do  ao  with  great  gain  to  themtelvea  and  their 

reulers.  For  Instance,  there  is  WiUssdea  cage,  whence, 

so  tradition  sayeth,  that  noble  hero  Jack    Shepherd 

escaped  (by  tne  way,  what  a  sulking  picture  this 

wonl<l    have  made  for  tbe  Police  if tm  !)■    Well,  tliac 

could  be  treated  of  in  a  purely  aclentilic  manner,  and  we 

might  have  stated  for  the  beneBt  of  poalerity  the  actual 

time  the  hero  took  to  accomplish  hla  leat— In  fact,  tbe 

number  loC  aqnare  inehes  ot  brick,  wood,  Ac,  disturbed. 

and  a  oalonlauonof  the  power  of  the  leverage  employed 

woald  be  very  interesting.   But  let  us  have  no  Bearda- 

leylsm.    Human  Science  ia  all  very  well  in  tbe  winter, 

but  In  the  summer  let  us  have  the  Scieooe  of  Nature 

and  tbematfaematlcsof  green  fields,  rippliag.waters,  and 

all  thoae  other  sights  and  sounds  which  apeak  even  to 

the  bearta  of  the  moat  ignorant  of  Him  who  elotheth 

the  Illy  and  eareth  for  the  sparrow. 

A  LORDOH  BUBSCRIBEB. 

C"  A  Ijondau  Subscriber  "  Is  thanked  for  bis  sugges- 
tion. He  will  see  by  reference  to  our  last  aumber 
that  we  anticipated  htm.  Perhaps  be  can  do  something 
to  promote  tbeoultlvatlon  ot  what  he  calla  "  Summer 
Science,"  by  writing  on  aoms  of  tbe  Interesting 
obieew  In  and  about  London.— Bd.  K.  M.] 


GEOLOOT. 


Ireland— north  and  aonth,  and  In  wales  also,  bnt  I 
noticed  more  "  fossils  "  in  West  Cumberland  than  In 
any  of  thoae  places  to  which  I  have  referred. 

I  dont  knowanythlng  mors  Interesting  and  instruct- 
ing than  that  of  sitting  at  tbe  month  of  a  coal-pit 
(wbioh  the  miners  are  newly  ainking),  and  watching 
and  examining  the  materiala  that  are  brought  from 
below— aay  ZOOft.  or  SOOfL  from  the  suriace.  I  have 
done  ao  on  many  ocoaaiona  in  West  Cumberland, 
where  I  collected  more  than  a  cart-load  of  f  oaetls.  A 
oonsMeiahle  distance  along  the  coast  there  is  a  large 
•paoe  between  high  and  low  water  mark,  from  which 
nomerons  fragments  ot  fossils  are  washed  up  by  the 
action  of  the  sea,  which  I  have  often  picked  np . 

'VCBITAB. 


LOW-WATKB  DETJtCTOK  AJSD  SAFETY 
VALVK. 

Sib,— I  extract  the  following  aeeonnt  of  an  luge- 
nioaa  devtc*  eoBblning  a  low-water  detector,  alarm, 
and  safety  valve,  from  the  SeitntUu  Jmtrieam  :-nu> 
safety  ralve  is  made  aa  ahown  In  aeetlon  at  A,  with  a 
flat  ivnnolar  fitee,  Ita  upper  portion  being  nearly  at 
right  anglea  with  the  verUcal  part,  and  a  tubular 
opening  psasee  through  ita  entire  length. 

Ihlo  tbe  lower  part  of  the  bent  tubular  opening  is 
aerewed  the  vertical  pipe  B,  and  into  tjie  upper  part 
the  Inclined  pipe  C,  having  at  Itt  outer  end  the  bofiow 
sebere  D.  The  apbere  D  Baa  a  pet  cock  at  tbe  top  to 
allow  the  eflinx  of  air  when  the  valve  ia  Bnt  adjusted 
to  work.  On  the  opposite  aide  of  the  valve  A  ftom  the 
pipe  C  pn^ecta  a  bent  arm  E,  pivoted  at  F,  and  carry- 
tag  a  weight  by  which  the  valve  can  be  adjuated  to  tbe 
nqnlred  pressure.  Tbe  pipe  B  deacenda  below  the 
normal  water-level,  aa  ahown. 

In  t<l]nating  this  valve  tbe  pet  cock  in  the  sphere  D 
ia  opened  when  the  air  escapes,  and  the  pressure  of  the 
steam  upon  the  aorfaoe  of  the  water  in  the  boiler 
causes  the  water  to  rise  and  fill  the  cavity.  Tbe 
weight  upon  the  arm  £  is  then  set  to  oouaterpolse  tbe 
weight  of  the  water  to  the  itressare  It  is  desired  to 
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maintain.  Any  pressure  exceeding  tbe  required  pres- 
sure raises  the  valve  and  relieves  the  boiler.  It  will 
be  also  evident  that  as  aoon  as  the  water  falls  below 
the  pipe  B,  steam  will  take  the  place  of  water  in  the 
pipe  C  and  the  sphere  D,  and  the  valve  will  then  open 
Immediately,  nie  sound  of  tbe  steam,  as  it  issues 
from  the  valve,  will  give  the  alarm,  or  a  whistle  may 
be  employed  if  deaired. 

In  this  caae  the  valve  Is  opened  by  both  the  force  of 
steam  and  the  counterpoise,  and  a  very  wide  opecing 
being  made  the  diaoharge  of  ateam  will  be  ao  ooploua 
as  to  be  readily  distinguished  from  tbe  smaller  escape 
due  to  pressure  alone. 

P.  HOMPHBtT. 


AIB  PUHP  FOB  ELECTBtC  EXPEBIUSNTS. 

Sib,— With  your  permission  I  will  endeavour  to 
give  "  InductOTlum,'  and  others,  a  description  of  a 
amiUl  air  pump  I  made,  and  which  produces  all  the 
experlmenta  he  referi  to  at  p.  2i2  with  the  Indnetlou 
current ;  it  la  ao  simple  and  can  be  got  np  at  a  small 
eost.  I  send  you  a  sketch.  A  A,  Fig.  1  la  the  sole  plateof 


f  I  c  .  3 
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east  Iron,  In  one  piece,  bearing  3  aliort  lege  to  stand  on, 
and  a  iln.  ball  in  centre  screwed ;  B  barrel  of  pump,  O 
handle  of  piston  and  platen  rod,  D  small  cock  to 
cquallae  pressure  where  required,  also  to  allow  of 
vapour  01  liquids  or  of  gases  to  enter  the  receiver 
wMn  exhausted.  I  use  a  disc  of  very  thin  vulcanised 
rubber  between  pump,  coll,  and  receiver,  they  requir- 
ing no  luting  of  any  kind  to  keep  them  tight,  which 
Isof  great  Importance;  there  are  2  valves  E  E.  What 
I  use  la  thin  vulcaniaed  rubber,  or  oiled  silk  will  do. 
Fig.  3  is  an  enlarged  section  o(  valves ;  tbe  rubber  or 
silk  is  h«Id  upon  the  aperture   with  a  silk  thread 


wound  round  the  2  ends  ot  rubber  when  folded  over  it ; 
tile  piston  rod  la  made  of  brass  tube ;  the  under  end 
carries  the  top  valve,  the  other  Axed  In  bottom  of 
pump ;  thu  piston  la  made  with  2  cup  leathers,  back  to 
back,  about  l^ln.  depth.  Aa  to  the  vacuum  this  pump 
can  force,  I  attached  the  tube  Fig.  2  to  plate  of  pump 
after  a  few  strokes  to  abut  the  email  cock,  then  dis- 
connected it  from  the  pump,  opening  the  cook  under 
water ;  It  filled  the  tube  to  about  I  of  the  top,  the 
length  of  It  being  14ln.  The  vacuum  fa  such  aa  to  pro- 
duce Oaaalot'a  Fountain  in  a  astisfactoiT  way.  Bnt 
let  me  here  remark  tbat  although  this  aampto  pump 
worka  very  well,  I  know  that  there  are  others  that 
are  far  superior  to  It  If  the  coat  be  no  objection.  But 
here  It  might  be  aa  well  to  state  slxe  of  coil  and 
battery  employed  In  producing  thoae  experiments.  The 
coll  contained  fully  51b  No.  S8  ot  secondary  copper 
wire ;  a  Grove  battery,  the  platina  pUte  3  by  Uln. 
spark  in  free  air  (in. ;  the  coll  has  no  Insulation,  bat 
the  cotton  covering  with  a  coat  of  shellac  over  alU 
but  la  wound  by  beginning  at  one  aide  of  bobbin, 
wblch  ia  glass,  and  flUIng  the  under  comer  ibst,  then 
up  and  down  till  the  whole  length  Is  flUed,  thus  re- 
mevlng  tbe  ends  to  the  greatest  distance  from  each 
other.  Now,  Sir,  as  to  the  length  of  spark  got  from 
my  coil  compared  with  tbat  glren  last  week  by 
"  Inductorlum,"  It  must  be  far  superior  to  mine  If 
length  of  spark ,. without  reference  to  thickness  is  to 
decide  the  point  Havlng,thus  tar  endeavoured  to  help 
a  brohler  X  trust  In  'Mbiductornm "  fnlfllUng  bis 
promise,  so  that  I  may  lengthen  my  mark. 

At  p.  181,  '-Tangent"  gives  details  ot  a  oontaot 
breaker,  which,  by-the-bye,  bethinks  will  hardly  do  for 
experimenting,  what  does  he  mean  to  do  with  it  7  I 
have  looked  it  over  but  am  at  a  loss  to  see  how  it  la 
to  work.  We  were  to  have  a  deecriptlon  of  a  Khum- 
korfl  from  him,  and  I  feel  hopeful  and  tmatful  ot 
hearing  aoon  fh>m  him  or  aome  one  upon  this  point, 
it  having  an  Important  action  in  the  working  of  all 
coUa. 

A.  Fabqobab. 


PHKENOLOOT. 

SiK,— In  reading  over  the  communication  I  sent  and 
which  you  have  iuMrted  in  the  Ubch  aric,  1  was  mush 
amuaed  by  finding  lump  aubstituted  for  bump.  1  think 
it  muat  have  produced  a  smile  on  the  countenanoea  ot 
your  readera.  In  reply  to  what  you  aay  as  to  wbetlier 
phrenology  wonld  enable  a  person  to  dlstingnlah  be- 
tween the  six  different  sharaeten  mentioned,  I  think 
it  la  tod  much  to  expect,  for  the  following  reaaona  :— 
Tbe  preacher  might  nave  a  phrenological  development 
BO  vvied  and  oomprehensive  that  he  might  have  made 
a  good  engineer  or  suocessful  meroeant,  or  a  clever 
stateaman,  or  a  botanlat,  and  possibly  a  poet :  bat 
owing  to  the  iufioBace  of  ciroumsCancea  he  becomea  a 
prmher.  'This  being  tbe  case,  it  would  not  be  pos- 
sible for  any  person  to  say  what  he  was.  You  might 
as  well  introduce  half-a-dozen  men,  one  ablaeksmlth, 
one  a  Joiner,  another  a  painter,  and  so  on,  and  ask  a 

{ihrenologlst  to  decide  what  they  all  were.  A  phreno- 
oglsc  would  tell  on  examination  whether  the  person 
examlnedjhad-the  necessary  organiaatioa  anddevc- 
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lo  >meiit  to  fit  bim  for  becoming  an  euE:Inf*pr,  merchant, 
preacher,  Ac,  bat  he  mu«t  not  be  blindfolded,  aa  he 
could  not  jadj^e  of  temperament  and  hereditary  or* 

fanie  qualtiy,  ho  neecaflary  to  form  a  correct  opinion. 
t  le  Just  as  neoenarjr  to  ancertain  the  quality  of  brain 
aa  the  comparative  sise  of  the  wr^ns. 

Toa  may  depend  upon  It,  phrenology  Is  a  true  sc'ence 
and  founded  on  racta,  and  If  generally  auden«ttK>d  and 
acted  apon,  would  be  of  great  aerrlco  to  manlclnd. 

Aw    iHTENTOa  J<!ID  S«LP-TAC0HT    MeCHAHIC. 

[DOea  not  oar  eorreapondont  give  ap  the  whole  qoea- 
tlon  when  be  fiays  that  '*  the  preacher  mf^ht  have  a 
phreoological  development  so  varied  and  coraprehen- 
alvethat  he  might  have  made  a  good  engineer  or  a 
aacoeMfnl  merohant,  or  a  clever  Htacesraan,  or  a  bota- 
nist, and  p«Mibly  a  poet,  bat  owing  to  the  Influences  of 
oircnmatancea  he  braomea  a  preacher  "  ?  Thia  shows 
that  clrcumstnncca  determine  for  him  ;  these  clrcum- 
stancea  may  be  education,  scenery,  climate,  aocicty, 
marriage,  ora  dozen  other  thinga  that  inSueuoe  a  man's 
life  and  character.  Our  correspondent  go-s  on  to  say 
that  "  it  is  aa  necessary  to  ascertain  the  qunlltv  of  the 
brain  aa  the  comparative  size  of  the  organs."  .llemu«t 
admit  that  the  quality  of  the  brain  is  also  Influenced 
by  clrcamstauces  such  as  diet,  habits,  edacstion,  rell- 
gioa  &e.  But  how  cau  ho  ascertain  the  exact  quality  by 
any  partioulareonflguration  of  the  skull  ?—Kd.  E.  H. 


TBADE  AND  COMHERCK. 

8m,— Last  week  I  sent  you  a  letter  deprecating  the 
dlsouasion  of  ttiese  subjects  in  the  Hecranic.  To 
my  great  dismay  I  find  that  my  unfortunate  essay  has 
had  the  contrary  elTect  of  producing  a  column  of 
matter  in  this  week's  issue.  Although  unsuccessful,  I 
am  not  dlscourace'l.  and  wllli  yonr  pr'Tinl  ^  .Um  will 
luak^  i>ne  uL'^rt'  eifurt  to  ^iK>w  thi.^  iuitiLjity  ni'  tin'  t]iJi- 
cuapinn  €tt  su  ureat  a  anbjri^t  upun  *ti  ftTon<l  h  t>ijfi  U;. 

"Herbert'ii"  luritr,  iiplnc.  simply  u  ri^lli-fuHnn  u(  tila 
fitnnerone,  n'<4>iirL-^  little  (•  Hjimi^nt-  tlp^  ftlll  ifmiHi* 
thac  the  balatiiH*  of  InipuriM  over  K'xportH  i*  rttew^pro^ 
Hi,  but  bl«  liD'ttfimtry  cartel  (tni^»  i}H»t  pr<tv«^  thi«l«  Th,i 
BHgfltest  dj^rec.  ^uftpo'^ing  that  LlirvLiL,0^  a  failijti-t 
*>t  vro^uce  id  any  ouu  yerir  wt:  worci  ui  run  short  nt 
pMMdoni  this  woutd  elearlr  b<'a  Ititt  to  im,  Itut,  In* 
^*8irb«rt's"i7aur»ft  of  rvahOTiini^  It  worilj  apptaf  tij 
tMtninunh  pmtlt,  Klni'iitinvlng  lii  Imy  iHir  pmvlaiiirta 
from  Isirtfigv  ^iiincrius.  «*tif  iuiport*  tv.Mitit  itxi*ni'\i  nnr 
«it^fiFli»toA  ntucli  grt>4t*r  ojcLnut  tiian  iiAiiql,  an^1  ptiH< 
yMr  MUab  wn  mnil^  thi<  most  dlsattroiin  ti>   <li<i 


be  an  unmitigated  blessing  to  this  country,  but  fear 
that  wo  shall  not  obtain  it  so  loag  as  foreign  nations 
find  that  they  can  eloiie  their  markets  to  oar  goods, 
and  at  the  same  time  retain  the  inestimable  advan- 
tago  of  selling  us  their  own  manufactures  without 
restrtctiOQ, 

Years  ago.  when  the  subject  was  under  diaensf^on, 
the  sdvocatea  of  one-sided  free  trade — iree-trade  half- 
bound,  we  may  call  It— were  wont  to  tell  us  that  if 
we  only  threw  open  our  own  ports,  soon  all  the 
world  would  follow  onr  example.  We  tried  the  expe- 
riment, and  now,  twenty  yearwaf  tor,  comes  the  answer 
from  America,  In  the  shspo  of  the  most  prohibitive 
tariff  that  was  ever  Imposed. 

F.  W.  M, 


1  mnilil  •ppoar  Ui  bp  tho  moic  nrnspurou 
mir  iMallfeoted  titat  tlie  baiaoe*  wmitd  Hght  Itanlf  i>i 
tteMwnaaC  uui*,  hut  it  jHpiior<^otiBi}Ution  to  rcfti^rt 
ttnCitirin  to  all  ttt«  mmn  a  h«n<lrnfl  yi>an  bei>.-..  ' 

Or,  to  Mm  anathtr  enaa,  siiiipiiMt  m*t  iMnmitii  n 
io0y  eoarsa  of  inretampluit  ptrm^fwrity  tiHf  tutiino  iyn'i 
l)tf£>inw  an  rir>li  thnt  tt  «v^itld  retit**  fpim  hu^lnc^M* 
sfeofether.  Investiag  im^^apital  in  Jotv^^n  t^titaW*.  uuil 
wflb  tho  dlvidHiods  patvhA^iag  all  lu  npiiitiraitieutM 
from  ftbronij,  the  couw'ry  mlitlit  l»  ttirni^l  liilo  a  vm»t 
H  iffLT  gftrtlon.  ikFi'l  prO'lUt^y  nbHiplijr.eiy  ri(i[liln;J  of  ni<y' 
viiJui;-  Au  i-!tieu>ltin  of  the  voitiolivr  ui<niitn"o'{ 
would  pruvMt>  brigades  of  ruiiway  o'lgloe  tlrlrtfrt  aoit 
porters.  brigitJesuf  isardsnurs-iiripiinllirli'iifltii  toilo 
Mil  the  work,  hill  timrfl  wtiotii  bo  pij  e:^port»,  airi  Itil!* 
sort  of  tbluunii^ht  go  ;oi]  co  ioog  h%  fortsi^*[j  natintis 
paid  their  fllvUleurUnnd  r^fr.ilo^il  from  ifipiTii;  Ut  wiir 
with  us.  But  ail  ihls  time  the  nniioti  would  Iv  io>- 
porting goods,  nnfl,  lie'- Herbert "  lioUli  thi\t  ttadi'  li 
Wrter,  we  sliouid  b<^  In  Iho  hPippy  pniiiirjn  o(  r, ••■(•[■/- 
lu^  all  we  required  and  s't'lngontlilng  tti  ri-tiiru.  litis 
Is  taking  ati  exireroo  rasi;,  but  thu  prtnolpltf  iiolds 
gtK>d  iu  any  ](i^^(?r  de^rt^i. 

Ail  "Tlorberi's"  Hr^umoTila  are  baik^f]  ti|riTi  tli© 
sesomption  that  trftde  is  biirter.  triiL  be  iloitM  iint 
atierapi  tu prove  It.  Ir  hefwilJ  show  tiitii  It  i-.  it  taot, 
1  should  Hfrrt'e  Willi  ail  cif  IiIa  di'dui-tioiii. 

"Slgnias"  Itittcr  ii  a  good  llla'lriitinti  of  the 
ftitlHty  of  cSUfrj^ilnjf  sri  htrs^o  a  i|iif^tii)ii  In  your 
Golatnus.  since,  Ib  iJilkms  "t  nief.>  buv)ji>;  nnil  «"lllri;,-, 
it  Uob\iDus  tliat  we  are  only  flkininidi^  tljp  fur^in^i'  of 
the  imbjtfel.  Iti  spite  of  Niipotenu'i  diiylng,  wc  (iff  tmt 
a  nation  of  phopki'epem,  as  tlint  woulJ  imply  ihit  wo 
*imply  buy  from  outj  foreii.'ii  coaotry  and  sell  to  ano- 
Lher.  a  kind  o^  T>iisiueS'^  whirh  woljt^  Qr'vi.-ir  uLtki^  n*  a 
prufperotm  tiiiliou,  or  Mud  oinployoient  for  otir  j>F.'n|Tt*j. 

In  order  lo  lluurish,  we  must  niauufuniite  th"  g is 

wo  sell:  and  lo  bo  iu  a  p[>«]tiott  to  do  so.  woiuip^t  iriiie 

oan<  that  our  workmen  bnvp  fair  jplay.     With  llii'*  ihi-v  j  "  . -     -.--  --   — ..     — ,- ■  •. 

cau  vofv  well  told  tliHr  own,  uven  ni'iilii«t  ro»-,i in ii  ["'"' the subji-ct,  would  give  descriptions  of  the  bost 
wwtm™.  wboso  ordinary  diet  is  bf^ad  nod  hiitcr  I  self-acting  princlpltfs  of  the  various  makers.  We 
Hut  It  11  iu  the  power  of  tlu-  firpigner  tn  nhm  it>  out  of,  ■'■'®  *  small  lianimer  in  our  forgo,  which  we  wish 
'"     "  ■  .,,,„j    to  make  self-acting,  but  I  am  at  a  loss  how  to  pro- 


VELOCIPEDES. 

Srv, — t  like  to  see  Justice  done^  and  "  honour  given 
where  honour  Is  due."  to  every  kind  contributor  of  a 
"  brick  "in  your  valued  columns,  and  with  this  ob- 
jCQt,  I  would  draw  attention  to  the  fact  of  the  designs 
of  the  "  Engll*h  "  Veloflpede.  by  "  A  Thinker,'  (.\o. 
2fl4-4).  and  also  the  "  Maccleslleld  Velocipede,'*  by  T. 
Stanley,  (page  8B,  No.  Ml),  being  almoit  (if  not  quite) 
identical  with  the  plan  Invented  by  Mr.  J.  Ilastiugs, 
as  described  most  folly  by  that  gentlemin  In  IHiVs  (piif^e 
5*,  No.  184).  and  by  a  memberoC  the  High  Peak  Velo- 
cipede Club,  page  537  (No.  'J'>fl\  which  Is  there  stated 
U»  have  been  In  use  "  some  conriidorable  time,"  so  that 
unless  "  A  Thinker"  and  Mr.  Stanway,  have  been  asleep, 
it  la  dllfieult .  to  nnderstand  how  they  both  could 
be  ignorant  of  the  numerous  communloatlou',  which 
Mr.  Hillings  has  kindly  given  us  upon  every  point 
and  detail  of  his  apparatus.  In  reply  to  questions  ex- 
tending through  the  Hies  of  ibe  E.mulish  Mechanic 
for  (WO  years  past. 

There  is  ono  point,  Ihowever,  In  which  those  later 
designs  fall  short  of  the  original  one  ol  Mr.  Hustings, 
hi  which  that  iiiganlous  gentleman  aitopt.8  a  very 
simplejand  eaoellent  plan  to  counteract  the  tendency 
to  upiiet  la  turning  sharply  at  high  speed,  by  dxlng 
two  Inclined  placns  on  the  front  steerlug  asle,  by  which 
the  machine  Is  Inclined  Inwards  upon  being  turned, 
wbloh  appeared  Co  be  a  valuable  idia. 

I  am  Inoueed  to  make  these  rumarks,  because  I  ob- 
serve that  SCr.  Haatings  does  not  take  any  notice  of 
this  apparent  appropriation  of  his  invention  iu  bis 
good-natured  leitar  In  reply  to  the  wild  theories  of 
.Mr.  Reveley.  (page  IK4,  No.  ias.)  I  quite  agree  with 
Mr.  Hustings  regarding  the  advantage  of  sranll  wh'^els 
as  being  better  adspteu  to  utilise  the  muscular  action 
of  the  legs,  which  I  find  will  endure  a  quick  and  onny 
effort  better  than  a  slower  and  beavy  strain,  suoh  as  is 
the  case  where  large  wheel*  are  used  for  driving. 
while  the  length  of  the  enuie  must  remain  thu  ttaiae. 
1  have  used  a  4rt. -wheel  volocipede  for  3  years,  upon 
which  1  have  been  long  distanoes,  and  obtained  very 
high  speed  on  good  level  mads,  but  Dnd  suoh  large 
wheels  make  the  machine  heavy  driving,  especially  up- 
hilL  Upoa  tliBse  points  .Mr.  Ka<t.iugs  has  written 
folly  in  a  qnlet.  scientific  and  kindly  tone.  In  pleasing 
contrast  with  the  wild,  and  too  often  impracticable 
ideas  of  "wottld-be"  Inventors  who  used  to  Ull  up 
so  much  of  the  pages  of  the  Knolisq  Me- 
chanic a  year  or  two  back,  but  who  are  now,  I  am 
happy  to  see,  uo  longer  allowed  space  to  ventilate 
their  dreams.  1,  therefore,  feel  that  the  snbscribers  of 
the  K»i!i.isH  MeciiANicare  deeply  Indebted  to  Mr. 
Uastinss  for  his  communications  and  kindness  and 
that  they  do  not  wish  to  sou  Uls  ingenuity  forgotten 
or  appropriated  by  others. 

C.  D.  K. 


A  CUMBERLAND  MINER'S  APPEAL. 

If  "  Cumberland  Miner"  were  to  try  a  mask  of  sheet- 
metal  with  eyes,  say  2lo.  or  :!io.  diameter,  of  plate 
glass,  or  fine  copper  gauze,  and  pUc«  it  not  less  than 
4in.  or.'iin.  from  his  face,  I  tlilak  it  would  bo  some 
protection.  Perhaps,  if  he  tries  it  he  will  let  us  know 
the  results. 

Axiquis. 

STEAM   HAMMERS. 
Si«,— I  have  been  a  regular  subscriber  to  the  "  Me- 
chanic, from  the  commencement,  but  have  never  seen 
any  article   in   on    steam    hammers.    I  should    teel 
greatly    ohllged  If   any    brother    reader  acquainted 


the  Hidd  (>y  taxing  our  produotloiis  "  Sigma  "  scuitis 
to  Ibluk  that  tills  process  iif  uoevjl  only  co  Ihe  tonim 
try  whMi  aJrtpts  ti.  But  this  is  a  •liie-ttoo  wIihIi 
aamlipi  of  any  aniouat  of  dism^sloo,  for  wo  Irive  tio 
prope  r  da  La  f/i  git  1  d  o  m.  Wc  c  »»  n  o  t  m  ko  ti  n  y  one  r>.  i  n  u  - 
try  an  aji  exauipi!',  for  iloi  si-lfsnitw  niitloii  iii,iv  nt 
olfforent  times  osclllfii4s  bid,W(.'eri  iirfufuNity  mmiI  liiitik* 
niptcy.  betwetm  evlrfiiHinctlilty  of  (nidn  luiil  ■t.igiin- 
tioti,  without  any  [■linnge  lit  iistllscal  mrnngein-ois. 

"Blgun"  considers  tliti  didiii-a  nf  (Tiiilo  iu  tlic 
Lnltcil  .Mates  to  Im  a  proof  of  iho  ill  cIT-els  oi  I'ridi'r'- 
tlontanil  il  is  diirnuiK  to  di*iiiuro.'  nitli  huti  until,  tjy 
dipping  a  little  di-eper  tuto  tlie  stihtenl.  It  lii'i'iuora 
npparciit  Ihut  tbf  nipldlty  wllli  which  Ihrv  iirepiivinif 
off  their  nafioiinldoi.t  Is  all  ImiIIcuIjoo  ol  tin-  nii-tit.-,t 
prosprritv.  Probably  oue  dedoi'tiou  Is  a«  i'rron«ouB 
as  tfie  other. 

Tliero  is  little  Hntlsfiietjoa  tn  lui  ilerivnl  frotu  stal  N- 
tie*  ;  for  not  wojy  aire  ili'^sf*  whivh  iire  tivtilluhh^  wnni.- 
th(r  in  Hrpqracy,  hut.  im  '^  ^igniji  "  ^tati^s  in  a  loroTT 
letter.  Iltey  msy  fir  nnulii  to  mil  any  tJile 

1  panone  huip  tbinkiHg  that  "Sigmn"  sodinwhrit 
begH  ihtqaeiitton  when  he  fgiks  aijont  the  omigratiou 
of  our  workmen  belog  aci  ailvjiicu^n  to  thi'  f.iuitiiii 
There  is  liiile  ilontil  itiut  k  Is  IwticT  frjr  tliRiii  to  v^ 
when  tlifrrn  lo  no  longer  work  f.ir  tbeia  lo  do.  oo  i.1r. 
■iainepf'o<"|dB  that  Jt  Is  someiinio^  l^iviiolirlsl  to  n  imia 
to  have  hlslopr  ainpHCoiJuj  ;  hut  s.trely  It  Is  no  sdvati. 
tflge  to  fhi*m,  OT  ity  their  country,  wfleu  tho  hi>oe«i-lty 
Ifl  emigrate  a rlsi-t  from  wsnt  of  employ mniiE,  einneil 
by  HW  inifiirtatlDu  of  L-iHHls  msdo  by  fonilgti  wufk- 
rm?o,  whif'ii  tnighc  hippeu  w^-i-e  titir  pnpuWiLli>n  ouly 
one-hntf  of  whm  It  Is— which  tnlgbt  lou  ucfur  if  n 
were  double. 

I  have  not,  the  slightest  doubt  that  frrii  trade  would 


ceed. 

1  believe  Messrs.  Massey,  of  Openshaw,  near  )fan- 
Chester,  make  one  of  the  best,  but  1  am  unable  to  get 
to  see  one.    A  sketch  would  oblige. 

General   Mkchanic. 


SQUARING  THE  CIRCLE. 

Sia,— Mr.  Arthur  Gearing  has  produced  a  very  In- 
genious diagram  (page  :;ill)  for  the  purpose  of  exhibit- 
ing a  inechaulcil  mode  of  effecting  a  solution  of  this 
question,  in  which,  however,  he  entirely  overlooks 
the  fact  that  the  bdse  line  of  his  sectors  must 
always  be  the  arc  of  a  circle,  and  therefore  can  never 
be  made  to  form  a  atraigh;  line.  Proceeding  to  de- 
scribe the  process,  Mr.  Gtarlog  says— "  taKe  the  half 
of  the  circumference  of  the  circle  for  the  length  of  the 
parallelogram."  now  that  clrcu:iifcrence  can  only  be 
obtained  from  the  well-known  formula.  1  to  .11415927, 
&o.,  ad  tHfiHiiiiJn,  therutoTs  bis  quadrature  can  only  be 
approxl  uiately  correct. 

The  area  of  a  circle  Is  the  product  of  the  clrcunifer- 
ence  inulllplied  by  halt  the  radius,  anil  by  extracting 
the  square  root  of  tliat  product,  you  have  the  side  o  f 
the  equivalent  square.  I  had  hoped  the  squaring  of 
the  circle  had  beeu  long  since  out  of  print,  but  It  seems 
that  it  is  never  to  die. 

Henht  W.  Hevelet,  Heading. 


leaves  as  a  salad.  la  my  commnnicaiioo,  f  aoojghtti 
draw  the  attention  ol  our  working  friends  tu  ii« 
value  of  many  wild  plants  that  were  to  bo  obtained 
without  trouble  or  cost,  and  that  could  be  lucd  aa 
sihids,  and  I  maintain  that  continental  experleo-* 
JustlOeathe  truth  of  my  statement,  that  msnysoiircw 
of  good  and  cheap  food  are  neglected  in  thiseonatrr 
tlirough  ignorance  or  preludloe.  I  have  no  j«rtie--li: 
partiality  for  dandelion  leaves  beyond  thenDllmtiel 
supply  to  be  readily  obtained,  and  the  simijulty  L 
flavour  to  lettuce.  "  Tautan  "  is  wrong  Iu  aaaerti^ 
that  it  is  rejected  by  almosteverybody  in  this  eoanii? 
In  my  neighbourhood  I  dally  see  scores  of  workmc 

§  lucking  the  leaves  of  this  plant,  to  render  their  mt6 
ay  and  evening  meals  more  palauble.  With  vlK^gjr 
ell,  pepper,  and  dressing,  no  one  can  reasonably  obi^ 
to  it.  The  word  "  beer  "  was  a  misprint,  it  stunU 
have  been  "  beet."  The  seeds  of  mustard  sown  wia 
those  of  the  garden  cress  certainly  fnrnish  a  go«< 
salad  known  as  "mustard  and  cress."  An  recranl» 
onions,  I  do  not  consider  them  a  nclureht  addlltixmio 
a  bowl  of  salad,  oa  acoaunt  of  their  strong  flATosi 
affecting  the  breath  ;  moreover,  all  alliaceooa  plaeu 
are  regarded  as  "  oondlmests  "  by  our  most  em  laaot 
food  authorltlea 

As  our  Journal  largely  eirenlates  among  the  sroTklss 
classes,  I  think  tbat  any  Information  regardinig  fa^ 
must  prove  nsofnl,  mors  especially  if  attentloa  en 
be  drawn  to  any  members  of  the  vegetable  kingd<«i 
whose  properties  are  not  generally  known  or  recog- 
nised i  however,  with  reference  to  taste,  I  think  wr 
must  all  aeree  with  .Mrs.  Fartl^igton,  that "  that  la,  alter 
all  a  matter  of  opinion." 

SUMMER  SKATING. 

Sill,— I  hare  jest  seen  your  seggestitm  abont  anmvs 
amosements,  exorcise,  and  scieutilie  pnranlta,  ui^ 
need  scarcely  say  that  I  thoroughly  agree  with  a 
There  Is  a  time  for  everything,  says  the  wlae  mn 
We  can  set  down  and  read  elaborate  articles  dutn 
the  long  winter  months,  but  during  the  aumar 
months  we  want  something  more  "  summery."  if  1  cs 
coin  a  word. 

As  an  Inducement  (or  others  to  send  mora  useM 
or  more  soleotltto  matter  tor  the  ^uLson,  1  beir  to 
send  a  scrap  on   summer  skates,  I  have  Just  taken 
from    an    American     publication.     **  To    carry    tlie 
pleasure    of  winter    skating    into   the   midsummar 
months,  has  been  the  aim  of  numerous  projectors, 
whose  fertile  brains  bare  brought  forth  roller  skates 
of  varied  construction  and  design.    One  of  thes»-~azi 
American  Invention — has  its  stock  or  foot-rest  pro- 
vided with  a  toe  wheel,  a  heel  wheel,  and  two  middle 
or  Bide  wheels  the  latter  not  having  their  planes  ot 
revolution  in  line  with  one  another,  out  are  arranged 
parallel,  and  on  the  opposite  flanks  of  a  line  extend- 
ing from  the  centre  of  the  toe  wheel  to  the  centre  of 
thu  heel  wheel.    The  two  middle  or  aide  wheels  are  to 
be  so  applied  to  the  stock  ae  to  be  capable  ot  retrolT- 
Ing  Independently  of  one  another." 

A  Frenchman  has  Invented  another  device  of  ttto 
same  character,  but  of  somewhat  difBerenl  structnrv, 
which  I  And  described  as  follows:— "The  leg  piece 
is  preferably  made  of  wood,  such  as  ash  or  oak.     The 
inventor  attaches  it  on  the  outside  of  the  leg  of  the 
wearer,  with  tho  pad  in  oonlaot  with  the  lc!g  a  Utile 
below  the  knee  by  means  of  a  strap,  or  nay  other  eon- 
ventont  mrnle  of  attachment.    Ti  the  lower  pan  of 
this  leg-pieco  he  attaches,  by  bolts  and  nutA,  or  other- 
wise, a  wrought-iron  or  steel  angle  piece,  to  which  he 
attaches  in  a  similar  manner  au   elastic  st«el  foot 
piece,  slightly  raised  atiu  extremities  for  supportimr 
the  foot  and  the  heol  of  the  wearer.    £ildo  Joggles  aerve 
to  maintain  the  foot  laterally,  aod  straps  to  hold  It 
firmly  down  on  the  foot  piece.    The  locomotive  wheel 
is  liuug  on  a  stud  attached  to  the  leg  piece  by  a  nut ; 
a  vertical  slot  is  msdo  through  the  leg  piece  where  the 
stud  passes,  to  enable  the  wearer  to  regulate  wUhlQ 
certain  limits  the  height  of  his  foot  from  the  ground, 
as  well  as  tor   the  purpose  of  using  dilIer«nt-sU«d 
wheels.  If  desired." 

W.  K.  B. 


SALADS. 

Sir,— In  last  week's  num  tier,  lam  taken  to  task  by 
"  Tautao,"  tor  recommending  the    use  ol  dandelion 


UEDICAL  GALTANISIC 

Sir,— As  a  medical  galvanlst  of  several  yeara'axperi- 
ence,  I  beg  the  favour  of  a  little  space  iu  reply  to  tks 
letUir  of  tMr.  Anson,  in  your  last.  1  have  for  years 
manufactured  medical  coils,  and  in  answer  to  hl$ 
theory  of  intense  currents  being  aasuitedfor  applica- 
tion to  the  human  system,  1  say,  as  the  result  of  mf 
experience,  tbat  In  certain  cases  an  Intense  cnrrast, 
collected  by  a  (quantltv)  primary  coil  is,  in  thoes 
cases,  as  mnoh  lui  absolute  reqniremeot  aa  the  aams 
IntanM  current,  with  the  same  ooil,  would.  In  otlier 
inappropriato  cases,  t>e  an  absolute  failure.  Bet  apart 
from  all  dllTerence  of  opinion  respecting  the  propor- 
tion of  battery  power  to  coil,  and  tiic«  rcfji,  1  am  coo- 
vliced  tbat  out  of  a  given  number  of  failures,  fully 
nlne-tenthri  can  be  traced,  no',  to  the  inability  of  Lh« 
galvanic  current  to  effect  thecure;  not  to  the  dispro- 
piirtlon  of  battery  power  to  coil,  but  mainly  anil 
simply  to  misapplication  of  current.  In  a  good  per 
oentar^e  of  the  above  failures,  the  patients  who  gtrs 
up  gulvanism  as  not  effecting  what  they  have  beea  led 
to  expect  (a  consequence  of  which  failure  is  the  atua- 
ber  of  replies  "  W.  A."  has  recelvod  from  persons 
wishing  to  dispose  of  their  inetrumeatsi,  hold  the  con- 
ducting plates  In  their  bauds  for  a  general  nsrvons 
affection,  to  the  foot  or  feet  fur  an  affection  ot  the 
knee,  and  to  the  spine  for  an  attaok  of  indlgestlnn. 
and  so  on  for  a  number  of  coses,  which  had  the  curmi 
been  properly  applied,  would  soon  have  maclo  manilest 
the  immense  amount  ot  curative  property  lnbet«ntin 
gslvanic  currents,  medically  and  properly  applied,  at 
present  hid  under  the  bushel  of  medical  pr^udice  and 
ignorance  of  proper  application.  I'robably  Iroai  my 
signature,  "  W.  A."  may  recognise  me  as  the  sender 
of  a  pamphlet  oa  medical  galvanism,  in  answer  to  the 
advertisement  to  which  ho  refers,  in  which  be  wtll 
find  that  1  advocate  the  employment  of  au  inteose 
battery  (arranged  for  quantity)  and  a  quantity  cufL 
with  an  intensitv  and  a  quantity  regulator,  sothkt  any 
ordinarily  gifted  person  may  so  regulate  tho  current 
as  to  have  a  preponderance  of  quantity  (over  Intensiif, 
or  the  reverse;  and  should  you,  Mr.  Kdltor,  coneidrr 
a  lira  wing  of  a  good  medical  machine  wgitb  toser- 
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dta  to  your  pa«es  I  shall  be  glad  to  oblige  "  W.  A  V' 
SS  MTtuiDS  olhert,  and  show  my  esOmsUon  of  the 
eZnof  the  Eholwh  M«chahic.  by  forwarding 
5ft  I  acreo  wiUi  "W.  A,"  In  thinking  thit  an 
fi^MOM  Held  1«  open  for  the  introduction  and  practice 
et  Bi«U<*l  galTanUm,  and  once  break  down  the  at 
^wnt,  Impewtrabie  barrier  of  medioul  oppoaitlon 
amd  piSudloeTaJBd  open  the  eye*  of  the  projeaalon  to 
the  i^Md  uae  aod  efflcaey  of  »  properly-appUed  current 
uid  1  »m  conviioed  (In  the  eveat  of  thews  almost  wild 
SprobaMllUea  occnrrlng)  that  "«<''«*',  ?»'™'!'»" 
wlH.  at  once  Uke  tt»  ataud  as  a  recogniBed  liomehold 
tuidpopalar  remedy,  but  a»  matun  now  are  a  large 
^Mr&on  of  the  ficulty.  whenever  thejr  gnd  it  in  me 
Sr»famHT  on  which  they  call  in  their  professional 
csoaeitT.  InTariably  let  their  faces  agaiait  It-in  the 
SSSty  of  caw.  without  ever  havlog  glren  it  a  trial, 
even  in  a  caw  of  a  patient  moat  smceptible  to  Its  in- 
flMUce-and  if  they  do  not  positively  demand  the  dl.- 
ccMotJoMoee  of  it*  use,  they  a»  invariably  give  their 
iplBion-in  answer  to  the  question  by  the  pa tient,  as 
to  IW  merits— •' that  it  can  do  no  good,  and  may  do 
barm."  which  coming  from  the  lips  of  their  profM- 
rionS  gentleman,  carries  an  additional  weight.  This 
I  know  has  been  the  verdict  In  several  cases  where  1 
ta&ve  had  the  pleasure  of  bringing  the  patient  back  to 
Tobnst  health,  by  the  almost  surreptitious  use  of  a 
Dronerly  applied  current,  the  physician  in  the  mean- 
wMe  chuckling  over  his  supposed  cure.  1  cannot 
aUow  these  few  lines  to  come  to  a  dose,  without 
stating  my  firm  belief  and  conviction  that  medical 
svalyanism,  united  in  its  proper  proportion  wUh  the 
5a«  of  proper  medicine,  la  yet  destined  to  be  the  means 
of  eHecting  cures  which  are  now  either  impossible  or 
SJo  era  protriited  nature.  I  shall  be  glad  Sir,  If  thi. 
letter  may  have  the  eflect  of  evoking  replies  pro  and 
con  but  I  confess  I  shall  like  to  «.-e  them  emanate 
from  pons  worthy  to  treat  on  ao  important  a  subject. 


I  enclose  my  card. 


H.  P. 


Sir —Seeing  several  Inqulrlea  In  otir  Hecbahic 
is  reference  to  gaJvanUm  as  a  remedial  agent  iu  dis- 
ease and  taaviog  had  considerable  experieooe  and 
iome  suoeeia  InTta  applicstlion-moreover  being  oon- 
Uned tony  room  Ihrougha  severe  aeoldentr-lt  oconrred 
to  me  that  I  could  do  woreo  than  employ  the  wewy 
boors  o(my  ewsvaJweenoe  in  (to  the  best  of  my  abi- 
lity) Instmeiiaf  my  fellow-readera  who  desire  to  pnr- 
sae  this  innrestiog  branob  of  aolenee  how  to  proceed 
therein  with  good  Tiopes  of  s»oce»«. 

At  the  threshold  of  my  suhiect  allow  me  to  make  a 
few  remarks  upon  the  subject  of  therapentlca  Id  gene- 
ral. We  most  of  us  adopt  and  cling  w  owe  particnlar 
ayatem  of  medicine,  to  the  exolualoa  of  all  other*. 
ifaTing  laUefied  ooraelves  that  one  theory  of  the  heal- 
ing ml* right,  we onhealtattagly  ooDolade dtat  every 
otBer  mast  bo  wrong.  H»rtngfo«>d  the  aystem 
adopted  by  one  set  ef  theorisw  saooeed  in  certain  cases 
we  condemn  every  other  system. 

In  this.  It  appeare  to  mo,  we  are  wrong.  Itseemato 
me  to  be  thebn«li>eBS  of  an  laquirlng  mind  aot  only 
t«  invent  tbeoriea,  but  espeolaUy  to  gather  Iscts 
wtaeiover  they  may  be  found ;  to  accept  truth,  from 
whatever  source  it  may  be  pfe«»ted.  Ke«nlt*.  a.  far 
as  they  oan  be  aaoertained,  shoukl  be  carefully  marked 
and  studied.  Special  candllioas  should  be  Indoetri- 
onsly  noted  and  observed ;  and  from  such  material 
theories  should  be  patleotly  built  up. 

These  remarks  apply  in  a  mora  forcible  manner  to 
the  healing  art  than  w  any  other  aolenee.  Jn  this  we 
can  never  be  ceruin,  in  any  two  experimeaU,  that 
the  eoaditlons  are  precisely  the  same.  It  therefore 
requires  a  much  more  enlarged  experieoee,  and  far 
wider  and  mor^  comprehensive  experiments,  to  enable 
anyone  to  form  deductions  in  this  than  In  any  other 
branch  of  philosnphy.  The  constitattons,  the  tempe- 
raments, the  habits,  and  the  physical  conditions  of 
pMienta  ar*  so  various,  that  it  is  impossible,  from  It* 
^ecU  in  ons  or  two  easea,  to  Judge  of  the  real  eharae- 
ter  of  the  remeAfail  agent  In  every  (apparently)  similar 
disease.  For  Instance,  In  how  much  mystery  Is 
shrouded  that  very  common,  yet  constantly  varying, 
ailment,  caurrh  ?  Who  is  not  aequalnted  wiih  the 
philosophy  of  it  ?  Who  is  not  provided  with  a  remedy 
for  It?  from  the  old  woman  la  the  almshouse  to  the 
most  eradite  and  InteUtgent  bomcsopath.  And  yet, 
aftor  all  the  gin  and  porridge  of  tite  sick  nurse— the 
gruel  and  nitre  of  the  allopath— the  drop  of  cam- 
phor of  the  homceopath— the  wet  sheet  of  the 
hydropath— the  oompoeltion  powder  of  the  Cot- 
flnite— the  vapour-bath  of  the  heiballst— and  the 
ptnt-aod-a-haU  of  cold  water  of  the  teetotaller,  how 
few  but  what  seem  to  run  their  course ;  and  how  few, 
with  but  little  oaro  at  llrst,  quietly  subside  1  How 
sometiaes,  with  all  our  care,  they  hang  about  for 
months;  aod  how  again,  when  sometimes  let  alone, 
they  seem  to  die  the  quirker.  Yet  who  would  despise 
the  hot  footbath  advised  bv  all,  or  say  (hat  the  reme- 
dies proposed  ««  no  remsdies  at  all  ? 

The  tcisnae  of  medicine  is  intimately  oooneoted 
wttU  that  of  chemistry.  Both  health  and  dlseaw 
consist  Ureely  of  cbemlcal  processes.  When  the  che- 
mistry o(  dlwaae  la  better  understood,  the  healing  art 
will  liave  made  a  large  advance.  >Vhatever  may  be 
the  true  system  of  meHicioe.  If  such  has  yet  been  dis- 
covered, w«  know  that  nearly  nil  chemieal  processes 
are  more  or  less  under  tlie  control  of  electricity  or 
galvanism.  Chrmlcal  force,  as  Karaday,  In  his  "  fhj- 
sloal  Forces,"  beautlluily  dcmonstrstee,  I"  convertible 
into  galvanic  and  magnetic  force,  and  nice  tirn;  and 
we  know  from  experience— at  lea«t  those  of  us  who 
have  ever  held  the  poles  of  a  large  galvanic  apparntuH 

that  galvanic  force  is  converiible  into,  and  largely 

ooatrola,  animal  or  muscular  force.  Galvanism  or 
eleetrlcity  la  closely  associated  with  nervous  activity 
and  lite.  If  it  do  not  actually  form  the  link  between 

2 bit  and  matter.  Tba  amount  of  nervous  vitality  in 
•  body  may  be  goaced  by  means  of  a  delicate  galva- 
nl«  pile.  Determinable  galvanic  oarrents  are  continu- 
ally befaig  generated  by  the  chemical  processes  oirried 
ou  In  the  animal  eeoaomy.  Electric  currents  are  con- 
stantly circulating  thronghont  the  nervous  system. 
The  galvanic  current  Is  fonnd  to  possoae  a  epeeitlc 
power  over  many  of  the  most  Important  functions  and 
Mctettons  of  the  body.  Kvery  throb  of  the  brain, 
•TOty  pulsation  of  the  heart,  every  twitter  of  the 
nsrves.  le  pioduetlve  of,  or  oenneoted  with,  eleetrle 


excitation.  Dr.  Beymond  has  conclusively  demon- 
strated that  the  mnselea  and  nerves,  ineludliio;  the 
brain  and  the  spltaul  cord,  are  endowed  during  life 
with  an  electro-motive  force.  The  electric  current 
flows  from  the  great  nerve  centres  towards  the  extre- 
mities. The  strength  and  intensity  of  these  currents 
depend  upon  the  state  -of  health  or  disease  of  the 
bodily  subject  aud  the  amount  of  vitality  possessed 
In  some  tonus  of  disease,  as  tetanus  and  epilepsy,  the 
nervous  excitement  is  excessive,  and  the  electricity 
developed  by  those  parts  Is  t)eyond  the  normal  suan- 
tity  or  intensity,  and  requires  to  be  decreased.  In 
other  forms  of  disease,  as  asphyxia  and  general  debi- 
lity, the  circulating  electricity  Is  found  to  be  below  the 
normal  amount,  and  requires  to  be  increased  ;  whilst 
in  still  other  aspects  of  dUease,  a  chemical  reaction  or 
decomposition  should  be  set  up,  and  a  current  of  great 
tntensity  and  quantity  is  requisite. 

In  nearly  all  cases  galvanism  may  be  applied  as  a 
remedial  agent  without  the  slightest  inoonvenienoe  or 
pain,  and  is  often  most  successfully  used  when 
scarcely  perceptible  by  the  senses  at  all.  What  is 
required  is  a  current  large  in  quantity,  and  of  very 
feeble  Intensity.  Any  machine  thut  is  not  capable  of 
generating  very  large  quantities  of  the  galvanic  force 
will,  in  ninety-nine  oaseit  out  or  a  huodred,  be  found 
useless ;  and  such  aopliances  as  galvanic  belt^,  and 
chains,  which  give  off  but  small  quantities  of  galvanic 
foroe  of  very  great  intensity,  in  the  two  former  classes 
of  liiseaae,  as  I  have  often  seen,  are  liable  to  become 
positively  miscbievous  in  their  effects,  though  they 
may  occasiooalty  prove  heneflcial  In  cases  of  effusion 
of  matter  into  the  joints,  in  rheumatism,  and  similar 
forms  of  disease. 

The  staiieut  should  therefore  provide  himself  with 
an  apparatus  exposing  at  least  from  12  to  30  square 
feet  of  motullic  surface,  and  so  arranged  as  to  be  capa- 
ble of  producing  a  great  variety  of  effects,  from  the 
very  feeblest  possible  current  to  the  strongest  of  which 
the  machine  Is  capable.  He  should  also  be  provided 
with  two  coils,  the  one  a  single  helix  of  thick  copper 
vrire,  with  a  bundle  of  soft  Iron  wires  enclosed,  and 
connected  with  the  terminal  wires  by  the  usual  glass 
tube  and  water  arrangement,  and  the  other  a  Rhnm- 
korO's,  or  similar  coil,  capable  of  giving  the  strongest 
secondary  elTeots.  Some  arrangement  should  also  be 
provided  whereby  the  whole  of  the  cells  can  have  all 
their  positive  poles  united  and  attached  to  one  end  of 
the  coll.  or)  terminal  wire,  and  ail  thelrnegatlve  poles 
brought  together  and  united  with  the  other  wire. 
Instead  of  being  alternated  in  the  usual  manner,  so  as 
to  afford  the  greatest  quantitative  effects.  Zinc  and 
silver  or  platinum  plates  should  also  be  secured,  of 
dlilerent  sizes,  and  with  insulated  knobs,  to  take  the 
place  of  the  handles,  for  its  more  ready  application  to 
various  parts  and  organs.  It  will  often  be  found  bet- 
ter, in  local  application,  for  the  operator  to  allow  the 
current  Brst  to  pass  through  his  own  body,  aud  then 
with  the  moistened  knuckles  af  his  free  hand  to  gently 
rub  the  affected  parts.  This  mode  of  application, 
while  more  efBcaclous  In  some  affections,  greatly  mel- 
lows thelntensity  of  the  current,  and  appears  to  modify 
it  in  several  other  resiiects. 

Kkctriclty  autl  galvanism  used  la  this  way,  and  nin 
graio  salis,  will  be  found  a  powerful  agent  and  assist- 
ant to  Nature  In  her  efforts  for  the  removal  of  disease ; 
for,  after  all,  wo  must  ever  bear  Iu  mind  that  In  every 
oaseU  is  Nature,  moved  by  Nature's  God,  that  works 
tbeoure.  All  that  the  most  sklful  phyaician  or  tbe 
best  adapted  remedy  can  do  is  to  remove  obstacles 
and  to  assist,  and  will  often  work  wonders  when 
otner  means  have  faiietL  Indeed,  if  judiciously 
applied,  it  seldom  fails  either  to  promote  a  cure  or  to 
relieve,  and  will  often  (as  in  the  case  of  ohBtinate 
ulcers)  give  Natnro  a  good  start,  which  she  will  not 
fail  to  follow  up  to  a  healthy  issue. 

Ejdhuhd  K.  T.  Tyoeuak,  10,  Bigh-stieet, 
Brighton, 


Middle  Tennessee  offers  many  inducements,  but  is  full 
of  Confederate  soldiers.  A  iarge  number  of  Swiss  are 
settling  there.  For  a  man  who  baa  a  taste  for  farmlag, 
Nebraska  in  every  respect  is  good.  There  are  a  good 
many  tribes  of  Indians  still  in  this  State,  who  some- 
times give  some  trouble ;  bat  they  are  not  so  Seree  as 
they  were  some  fears  sgo.  However,  a  border  life  haa 
its  drawbacks  as  well  ss  its  benefits.  Land  in  Nebraska 
can  be  bought  for  from  £3  to  £6  per  acre  within  about 
15  to  20  miles  from  the  splendid  slty  of  Omaha.  A 
person  buying  land  should  become  a  naturalised  oltl- 
zen  to  enable  him  to  hold  land  in  the  United  States  or 
to  practice  a  profession  iu  courts.  Anyone  going  to 
any  of  these  States  must  not  expect  to  find  aoclety  In 
the  same  condition  as  it  is  in  these  old  countries,  and 
should  go  prepared  for  such  change.  Bona  and 
daughters  must  work  In  and  out  of  doors  for  some 
time  until  they  are  in  a  position  to  hire  help.  They 
must  milk,  feed  stock,  learn  to  mow,  sow,  and  reap. 
Although  society  is  not  all  firet-class,  still  there  are 
very  many  first-class  people  to  be  fonnd  there,  espe- 
cially in  the  older  places.  These  remarks  spply  to 
most  of  the  Western  States,  and  are  more  peculiarly 
adapted  for  those  tutonded  to  settle  on  (arms,  and  who 
have  some  capital. 
Being  pressed  fhr  time,  I  miutoonolude. 

8.  BeoEBS. 


£HIGKATIOK. 

Sir,— In  your  last  issue  but  one  of  the  Enoluh 
MccHAHtc  I  observed,  under  the  head  of  "  Answers  to 
Correapondents,"  a  request  that  Mr.  Bogers  would 
commnnlcato  intelligenoe  In  connection  with  emigra- 
tion to  the  Western  Stato*  of  America :  and  as  1  have 
not  obaerved  any  correspondence  from  a  namesake, 
and  having  supplied  sometaing  trifling  on  the  subject 
before,  I  naturally  suppose  I  am  the  person  referred 
ta  It  is  some  years  since  I  was  in  the  United  States, 
but  I  am  in  communication  with  seme  friends  there 
monthly;  and  anything  I  write,  culled  from  corre- 
spondence with  them,  Is  reliable.  I  had  occasion,  some 
few  months  ago,  to  make  particular  inquiries,  for  a 
friend  who  wishes  to  emigrate.  He  has  a  family  grow- 
ing UD,  who  could  Just  be  of  use  to  him  If  he  went 
ont;  has  been  edueawd,  and  practised  for  a  short  time, 
as  a  solicitor;  has  been  engaged  in  farming  for  some 
years;  could  command  £1U00  to  purcbaoe  land.  Sec. 
lie  wished  to  know  whether  I  would  rcnommeud  him 
to  go  to  Canada,  cither  Upper  or  Lower,  and  from  my 
experience  (two  years'  travellinfr)  of  that  couatry,  I 
said  certainly  not.  It  is  a  miserable  place— winter  too 
long,  all  people  badly  paid,  and  rich  people  are  not 
numerous.  Most  of  those  who  have  a  little  money 
have  earned  It  so  hard,  that  1  have  known  Home  who 
would  not  trnst  the  best  banks  in  Canada  with  it,  but 
keep  It  locked  up  or  hidden  in  their  homes.  These  are 
not  people  to  spend  much;  and  where  there  is  not  a 
good  circulation  of  cash,  there  certainly  cannot  bo  an 
indncemont  to  settle  there.  Having  written  to  my 
correspondent  in  Kintucky  (one  of  the  middle  btatesi, 
be  replied  that  the  amount  of  money  in  that  State 
would  be  a  small  thing,  the  profession  was  overrun, 
land  very  high  in  price ;  but  tbe  State  of  Kentucky 
was  one  of  the  best  of  tjienilddle  States.  InNebraska 
the  land  la  cheap,  rich,  and  yields  abundantly.  A 
friend  there  says  he  grew  beets  in  his  garden,  last 
summer,  that  would  fill  a  nail  kej?  (a  vessel  as  large  as 
a  butter  firkin),  and  that  everythln/j  ptows  so  in  pro- 
portion. Wild  fruits  grow  in  abundance,  and  a  tre- 
mendous emigration  is  growing  on.  It  is  a  new  State. 
The  capital  has  rvcen  tly  been  removed  to  Lincoln.  An 
Kngiish  colony,  with  which  one  of  our  leading  mem- 
bers of  Parliament  is  connected,  is  located  near  the 
abovenamed  place.  The  public  buildings  are  now 
being  built.  Minnesota  Is  a  beautiful  State,  bnt  cold 
In  winter  for  any  one  who  likes  a  warm  climate. 


SiK,— t  have  just  seen  the  luonbrationa  of  several 
correspondents  In  your  last  two  nnmbere,  upon  the 
subject  of  emigration.  Knowing  your  large  eiroula- 
tlon  compels  you  to  go  to  press  at  an  early  moment,  I 
have  determined  to  write  a  f^w  lines  off-hand.  Fray 
let  your  readen,  and  espeeially  those  Intending  to 
emigrate,  beware  of  the  ianoirul  ideas  which  may  be 
mootod,  and  which  would  prove  every  square  mile 
under  tbe  sun  the  most  snl  table  for  emigrants  to  oc- 
cupy. I  bslieve.  yes,  thoroughlv  believe,  that  the 
colonies  possessed  by  England  offer  the  best  spheraa 
to  our  superabundant  population.  The  tirade  af  "  E. 
W.  J."abontMjiuvfor/uiric<lseettrltyis  allBoonshine: 
yon  are  likely  to  pay  much  more  In  the  "  e<mn(ri>«  of 
the  soafAem  main  tor  no  seeutity  at  all.  Bands  of 
lawless  desperadoes  go  about  without  let  or  bindraoea 
iu  many  ports  of  South  America,  seeklDg  whom  they 
may  de?our.  The  puerility  of  the  aulhoritia*  is  so  wed 
known,  tbatevery  man  looks  oat  for  klBNelt.  "  J.  O.'*" 
description  of  the  Argentine  and  Wver  Plate  territory 
is  not  to  me  very  pleasing.  I  do  not  aee  how  a  man 
would  batter  himself  by  •ettllng  there.  Bat  snppos* 
such  to  be  theeaae,  whatarahlsprospeets?  No  road* 
whereby  his  •nperahnndant  produce  aiay  be  ntiiued 
and  motley  gained  Hunting  aeooutremenla  and 
Guacho  lit*  stem  beat  adapted  to  the  torrilory.  The 
choosing  a  spot  br  a  navigable  river,  at  least  tor 
canoes.  Is  easier  said  than  done.  Thus,  as  J.  D.  Bogere 
so  excellently  describes,  we  must  turn  to  America ;  by 
this  I  mean  the  Unitod  States.    Some  of  his  remarks  I 

froteat  against— viz. ,  those  directed  against  the  English 
lolonies.  Austrslla  is  not  too  distant,  neither  is  New 
Zealand,  Natal,  or  the  Cape-oouutrlesposts*sln(  a 
climate  as  equitable  and  salubrious  as  any  part  of  tbe 
United  Stotos.  Then,  again,  we  have  ColumUa,  by  no 
means  an  Inslgnlffcaui  part  of  the  Britlah  Empire. 
Here,  then,  is  enough  land  to  absorb  tbe  whole  pepn- 
latlon  of  the  "  British  Isles,"  If  need  be.  I  admire 
the  energy  and  self-dependence  ol  the  working  men  at 
MUe-ena,  and  have  no  doubt  that  they  will  thrive  at 
their  new  home.  But  I  question  if  they  will  find  tbe 
laws  better.  Cerulnly  if  our  Legislature  waa  to  take 
more  Interest  in  colonial  mutters  very  much  more  good 
would  be  the  result.  Apathetic,  careless.  Ignorant,  to 
a  surprising  degree  ;  doing  nothing  but  under  oompul- 
sion,  and  even  then  the  least  possible  work,  ignoring 
the  claims  of  our  luperabundant  popuUtion  ;  wasting 
time  In  useless  equaDbling— are  a  few  of  tbe  remarks 
hurled  against  our  L^islature.  How  troa,  may  be 
known  by  consulting  an  article  on  England  and  har 
Colonies  by  .1.  A.  Froude,  in  Friuer't  for  January.  1 
believe  Mr.  Kroude  would  have  no  ohfectlon  to  the  re- 

Sublicatlon  of  his  article  iu  the  columns  of  the  Kkoi-isii 
Iecbanic,  aud  If  this  could  be  done  a  great  boon 
would  be  given  to  its  readers.  One  or  two  ol  bis  last 
sentences!  make  bold  to  extraeu    Thus  he  say*  :— 

"  That  emigration  alone  can  give  then  permanent 
relluf  the  itoAIng  men  themselves  will  ultimately  find 
out.  .  .  .  Are  we  to  wnlt  till  ourownartiaans,  dis- 
covering the  hopelessness  of  the  struggle  with  capital, 
and  exasperated  by  hunger  and  neglect,  follow  in  mil- 
lions also  ihe  Irish  example,  carry  their  Indintry 
where  Ihe  Irish  have  carried  thcira,  and  with  them 
the  hearu  and  hopes  and  sympathies  of  three-quarters 
of  the  English  nation  1  If  Mr.  Oladstone  and  Mr, 
Odger  are  Indifferent,  we  appeal  to  Mr.  DIsraelL  This 
Is  one  of  I  hose  imperial  oonesms  which  the  aflstociacy, 
lifted  by  fortune  above  the  tomptatlonaaad  necessinea 
of  trade,  can  best  afford  to  weigh  with  imparUalMy, 
Ac." 

He  evidently  thoroughly  believes  in  a  national 
system  of  emlgratiou,  in  which  Govemmeat  vessels 
conduct  the  wayfarer,  and  Oovernmeut  arms  encircle 
Kml  sustniu  him  till  the  time  has  came  when  he  oan 
Buitalu  himself.  Of  course  Government  would  bo  no 
loser  In  tbe  long  run  ;  the  first  expenditure  would 
easily  i)e  recouped  by  various  means  which,  however, 
1  cannot  at  present  discuss.  I  Again  wish  prospe- 
rity to  the  noble  workers  at  Uile-end,  a  speedy 
aud  auspicious  departure,  and  a  successful  issue  In 
their  new  sphere  1  -,  o  o  a 


WHEEL  TEETH. 
SiH,— In  answering  a  query  on  the  above  subject,  I 
had  occasion  to  speak  of  ttw  Manchester  wheel  gauge, 
and  attempted  to  describe  it ;  I  now  forward  lor 
engraving,  If  you  please,  what  I  use  in  place  of  the 
gauge  as  ordinarily  made.  As  this  last  is  expenrive, 
costing  12b.  for  about  lixteen  rows,  divided  on  box 
wood,  and  some  more  lor  the  smaller  ones  on  a  brass 
plate.  To  use  it.  ssy,  to  asceruln  the  gauge  of  any 
wheel  you  already  have,  count  the  teeth,  and  ptaoe  uio 
wheel  flat  on  the  gauge  where  you  find  tbe  diameter 
of  the  wheel  covers  the  same  number  of  equal  part* 
on  the  scale,  as  tbe  wheel  has  teeth.  And  that  line  of 
equal  parts  is  thtJ  gauge  to  work  to  for  any  other 
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Biiiobsr  of  teptti.  Too  will  obterve  on  the  prtaec 
ihw  to  the  rlKM  of  the  zi>ro  line,  in  a  npncp  contalnlni; 
Imoat  thKl!iri.ioiu.  tbst  there  ire  to  thu  left  ijf  the 
mro,  ma  thntqunnllty  li  the  •  udde  nil  am,"  or  quan- 
tity tbBt  the  nuulde  ot  the  wlicel  is  bJircer  thiin  Qie 
pitch  dlijoeter.  So  uj  flaj  rtlnmetop  n(  n  wbeel  at 
10  (in  the  top  Kile  of  all,  put  one  ooint  of  your  com- 
R?*""  *'  ^'  ""*  ™*''«'"'o  l<Jw»rdi  th«  left  as  fur  bii 
Iho  isrffl,  and  th»t  wilt  he  correut-  Or  (or  ii  teeth. 
moMurv  (rom  a)  pant  the  iero  lo  the  numborS,  ini-lud- 
Ing  Bltogi-ther  2?  ulifisloni!,  »ad  th*t  will  be  rinht 
^""  ">e  sime  (or  ■ny  othur  »[i«lc.  li  In  to  be  remem- 
bered. In  mikins  the  i^uogo.  that  the  5  it*utfe  Is  S  parm 
CO  an  Inch,  and  the  10  n'^u^e  li  H)  to  so  Inch  A 
pieea  o(  (he  gauge  7In.  wide  and  (Sin.  hl^h,  will  te 
qalle  eDoajrli  lo  »how  the  prlndpUj.  I  muit  rwiucut 
owe  la  mlnjf,  ta  H  la  the  origin*!  and  only  one  1  Lave 
J,  K.  P. 

SnORTHAND. 

SlK,— RsTlajr  leMTjt  three    nvitenu  of  shorthand 

TW.,  Maekenito-d,  Plttmau'ii.  ind  Luwie'.al  timed  utifll- 

tnently  far  apart  not  tn  lalxono  tyntem  with  another 

I  b»Te  to  jtate  In  answer  to  "  Hermit  "  (who    br  the 

way,  putt  iLldfluealion  in  tlin  nTnioital  form  of  a  leltf^rj' 

OD  see  ^S5,  that,  In  my  opUilon,  Mnckonjle'ii  It  not 

woMhy  the  name  of  flliortband.  I'ltaiao'ii  one  of  tlie 

1     T?",^-  "t'  ''"*  "'^*»'  l-ewlslan  system  bv  far  the  best 

oeatlnfrall  otlior^  holljw  ;  ttic  llrtt  two,  I  am  thankful 

10  a»y,  have  lon^  departed  (mm  my  memory.     I  have 

J     .     '""'  lldwcrdd  a  minute  In  Levris's  jiytu^ra 

and  a  trieort  of  mine  has  written  mote  ;  the  nii>»t  rauij 

rc-wtert  are  nald  to  be  able  to  write  2.1)  words  a 

minute  in  it,  but  I  much  doubt  any  one's  aoilky  to  lio 

»(j  IH  such  a  aljort  time,     A  Kenifeman  who  has  used 

i  itmao  t  syjtem  for  many  year*  acliaowlodeeil,  nf  ler 

trial  with  me.  that  the  syitem  I  write  (T.rf>wt!'i)  Is  ilic 

olearer  and  shorter  ot  the  two.    As  StackeniU.'t system 

i»  now  nerer  hepird  sf,  there  it  no  OfcMion  tu  sit  iini'- 

tliine  about  it,     Tl,e  preai  (aaU  In  Pitman's  eoOHtMt. 

In  iiilng  the  nriiu'  dharaclers  when  made  tlrfek  tnd  tliio 

to  rf  present  ^ij/rt-i  letten ;  t  have  litnrrt  many  writt-rj 

of    Iltmiins  aystem  acknowledge,  nur]  hair'   mvieli 

illscOTerei  that  It  (s  lmp.j»4lMe  to  ranke  any  real  Ui(- 

rerence  in  the  thickness  of  the  chnraolcrs  wlieu  iit- 

letnptlng  to  write  rnplrtly;  the  consiviueoci'  Ih  that 

itDlMj  the  ahortbanit  tm  trao»crib(>d  while  the  subject 

Ulroihln  I  lie  memory  !(.  i»  practically  II  letrlhle  ;  but 

the  most  rid.cnloue  feature  (n  Pitmau'a  is  thai  tliere 

iu«  (ft»  nearly  lui  1  can  remember)  six  different  posl- 

?.*    "I    .*  ^""""f  »1«  dlpthougs,  so  Ihav  when  the 

writer  lindsit  necessary  to  Insert  the  vowels,  as  in  n 

proper  name  or  forelKU  wor.I,  [or  Instance,  he  has  to 

consider  «^Mr  he  ii  mptJln  rntny,  flrst,  what  li  the 

proper  sign  for  his  particular  v.iwtl,  and    then    Its 

proper  posit  ion-whether  it  should  be  at  the  upper  eud 

on  the  left  hand  aide  of  the  character  representini,'  the 

iiearptt  consonant  to  the  vowel,  or  at  the  middle  beluw 

the  chjtraeter,  or  at  the  upper  end  above  the  character 

«..   "'"lower  end  on  the  risrhl  hand  side  of  the  eha- 

rJ;..!'        '  ^''  "'■Pordint;  to  the  position  of  the  chn- 

i,n,i^.,jh1       "  ^^S"'"-    ""■"'  coo.ideratlon   Is    almost 

™!1kI"  t""*^  ""^  improve  it  in  this  particular.  1 
remeinhf  r  1  made  out  a  kind  ot  tabln  to  try  to  rcmem 
D*r    the    dUIerein  positions.      Aaythh.ir   written    In 

«m/  the  itl?'  Z  V!  "*?  ""=J''"  «'llllmve  quite  e»- 
eipecl  the  menmry-tlie  chnrorters    retire  sen  tins  the 

.U^h U.reoZU'"'''''- '"V'''''' P'"'""» '•  ""^^^^^ 
tii^ntett  eonsequcnce,  so  lonpj  iis  ibcy  are  written  in 

lho»nme  order,  a.  in  lonphaud  ■  the  o.ilf  awi^ard 

«a°r,r"rVV°t'an'^tr''"?  '"  ""'  '^"^"' " ''«  r™ 

w^'  imitanw.  "7'^  "'"^  '"  constantly  write  the 
SJdl  rJ!S?l^^^.  7"'   '"'  '""'""'^e.  *'  1'our  last  letter 

fhW^r;nc]^o'?L'^-w.^L^^^'^,[^^^^^^^^^^^ 


r.tt^'rke;t'rL?t:X"(o='r-X"iLa''Jtw"oV";!;;;r.^  i  tzzx';^^}:^:^^'^'^^'^'^""'  *  T'-'^-^r  ..* 

able  to  read  it  with  very  little  diffloolty  a^thonzh  Th^    w  tfa  suh.^te  S  '^'T'^  '"  removed.  And  one  of - 

r.^lri^-^?J',^?"'!i'l^l^";■)-»|>-'-'"'-^^^    p»«"ortr£J^'tt^nrnie:x*;r;,''j„!,?rT,,^'i^j 


aubjeot  i"  Locke  ou  the  rdeaj")  could  not  enablerai*  id 
enest  at  any  of  it.  Forty  years  of  experience  haw 
lieen  required  to  bring  this  syatein  to  lis  present  mUM 
of  pcrlecHon.  Nodisad  ran  uigescanaltend  the  know- 
led^eof  such  a  useful  nccoiiipllsUmeol  »*  shorlbapJi 
the  many  adrantaicct  are  obvious. 

Mr  Pitman's  offloe  is  at  No  20.  Paternntter-tow. 
I!.t>.  llr,  Lewis's  is  at  Xo,  IIJ.  Strand,  W.C..  where 
,  Tl    "'"  I*'™  *"  IhtorniatloB  at  almost  any 

time.  The  former  Kenlteman  lius  puhlnhed  a  small 
inexpenilve  book  on  bis  system,  and  the  Utter  a  halt- 
guluea  book  on  hU  system,  which  Is  u.ed  in  bolii 
lloiiws  ol  F-arliam^t  and  iu  the  Courts  of  Law 
The  I  rayer  Ro,ik  and  the  New  Tejtameut  may  also  be 
had  In  Lewis  s  »ystsm.  1  think  vou  will  ji^ree  with  me 
tnat  only  those  who  can  sw'ak  from  eMperieoee  uucht 
to  OKpresi  an  opinion  on  the  rchillie  values  of  larlous 
sytlems,  no  one  prulits  by  belli i;  told  that  some  one  has 
heani  that  one  pariicular  syntem  is  the  best. 

KkaXK    W,    l.rRI£HHOrf. 

SiB.-Vour  "  llcrnilt."  on  page  iSS,  wIsLes 
for  any  lofofmallon  which  I  can  «tvc  him,  oa»the 
murits  of  shorthand,  and  ot  its  "different" 
system^.  Hie-and-furty  years  »tfa  t  took  ni,  Sam 
l»ylor»«vsl|.iH,  whti-h  was  published  ,\.d.  irsfl  I 
bad  also  Wm  Jlivor'a,  of  nil  rhl.-  Utwr  I  did  not 
lojlow,  for  Win.  Hardin^'.*  came  out  in  IW-'  willi 
i^J.  f  ''"l'">i^'»."  vvhleb  1  followed,  with  tome 
modlllijatlom.  ever  since,  esauuninf;  ei'ery  novelty  iii 
It  came  out,  and  campiiriBir  it.)  merlw  with  my  old 
adoptlju—lmpnivion  It  If  [  could. 

l"ltin»n's  systom  is  tlit  only  one  I  can  call  a  rival  ot 
laylors.  anil  that  only  became  of  lis  many  adaiirert  1 
learned  it,  tried  it  tor  some  time,  but  abaudoued  It  as 
complex  and  unsatlsf^icty.  It  has  but  ten  characters 
for  twenty  letters,  to  be  distlnjtuislied  from  one  an- 
other by  thiilr -'iblHuess"  or  their  "thickness." 
Taylor  a  are  nil  unlike,  cxcpt  where  you  oanwrlteoae 
letter  for  another,  as  tur    lusiauce.  S  for  C  soft  -  G 

lor  J,  or  ri'r  tma,  * 

I  Llduk  "ilorinlt"  could  write  freely  fruni  dictation 

n  SIX  mouths,  by  nn  huur'sprftctico  a  day  ;  and  that  lu 

half  that  time,  ho  could  keep  bis  diary  and  note-book 

to  hla  s;reat  eoHlenlmeoc. 

1  would  recommend  ■  The  FlermU  "  to  write  for  the 

I  iionoitraph  10  Teacher,"  (id.  t.i  Mr  K™dk.  PItmiu 

JO.  1  Memos ler- row  :"SlennKraphy,"  by  Thompson, 

It,   to  Mr   Iredk,  Warne   and   Co.,    Bedford -street 

U.verit      Oarden  ;        "  l»yl„r      Impri.ved,"      8ll  ,      to 

,Z'.'.i"^!    -?,  ^°?-  ■'■  ,'''"<=™t>*t«r-row.-Ci.mpBre 

the  n    together,    and    mflke    hliuselt   master  ot  both 

alphabets  and  joining  tables  of  these  systems    H'hea 

hemmes  to   the  cud   ol  that  ttage,  1  can    uai  him 

Muc  D. 


i..-.  -.7.1  .  '  "•'"'«  "iJiioiiiw.'  tue  very  brtoki 
part  of  the  Hamv  two  holes  drilled  about  the  Hat? 
in  (oeb  or  man!  atander.  the  one  beloi-  about  i.a» 
and  the  other  1-SOOjb  of  an  looh,  or  lesi.  In  diatAeSr 
The  smaltett  hole  Is  the  one  owjii  i„  t eating  thro iblr 
merelyacttii^asahnder;  these  hole,  mo^'t^  drTilS 
in  the  eama  (evel,  ao  that  when  the  imageof  the  larff« 
oae  1.  oblaloed  by  tiirnlo«  the  chimney  n>un"  a  "t!? 
the  smallest  will  come  in  view.  Clo-e  t«tlde  the  laruB 
li  placed  an  efepiec^,  magnifying  about  DP  tlt,,^ 
ihroogh  which  the  enlargof  image  o/  the  bole  ts  e.."' 
reyed  to  the  eye, 

ll  now  the  specninm  b*  ot  a  pwteetlf  aphericial 
flfun.  the  image  ot  this  hob!  will  appear  round  aud 
illaitaet, oneompaiwjd  by  dlHractlon  rings.  But  If  its 
turfa^  bo  at  all  Irreeutar  the  Imogewill  be  lound  dis- 
torted, or  having  wmgs.  or  it  will  present flome  other 
Oijually  anomalous  appearance  Ihs  aperture  of  iIib 
speculum  can  now  ho  stopped  off  In  looet  ahom  an 
inch  broad,  when,  should  ihe  form  be  rei;ol»j,  no  alte- 
ration ol  the  eje- piece  will  be  neeeatary  lo  pnjfwrTB 
earU  Bepar«tc  lone  In  form. 

In  Judging  ot  a  parabolic  flgnre,  the  longHodliuJ 
aberraliou  of  such  a  figure  when  rcftecilnir  raya  prt»- 
(Seediuglrom  itaeentreof  enrvatuteniuai  becalruUt*^ 
aud  the  form   (or   curvature)  ol    the    rarlons    tonM 
altered  by  means  ol  local   polithers  (small   poll *h era 
varying:  from  I  til  s  deg.  In  diameter,  made  and  worked 
In  the  usual  manner  cither  bv  band  or  maehlnaj  ontil 
the  necessary  abiirratlon  is  ohialned.     A  seeoiid  usl 
used  in  conjunction  with  this  one  complelea  the  op«- 
railon  ol  testing     In  thl»  test  lor  the  eyeptew  Is  siifr. 
ntltutei  an  opuqne  aoreon,  behind  whleS  the  eye  !■ 
placed,  and  the  edge  of  the  screen  so  moved  at  to  abut 
oft  nearly  all  tho  royt  prwoedlog  from  the  mlrr^ir  l*> 
torm  the  focal  ImSRe  of  the  small  lamp  hole  j  and  io»t 
when  the  last  rays  nre  departlni;  ,au  intensely  tt- 
»KJ.'eraled  view  of  the  tlgun>  of  tlie  mirror,  with  all  tt. 
Impertecilou  in  relief  of  light  and  shade  will  be  vir 
sen  ltd  to  the  eyo.      But  if  perfectly  ipbeHcal  tk* 
mirror  will  present  to  tho  eye  the  appearanea  of  u 
Pjually  lighted  plane.  i'i~««ii™  «  » 

Wo  exceedingly  tevere  Is  this  test  that  Uie  imiUm 
rumes  orundulatlooa  flue  to  the  Irregtilarlli^of  hiM 
pulishlug,  bot  which  cannot  be  detected  tinu  bv  sue 
testing  or  the  moat  powerful  mleroioope  ^n'attm 
tiliiinlv  visible. 


SPECULUM  TKSTING-THK  "  PtlATTTOJr  "— 
CALLASD'S  UATTKRV, 


»und,^--ti.t-i,:irbo'no'^eaTlVr;\V""mWo^;;f.: 
■Jso  are  expressed  In  this  sy-t«m  JiT^X.^fc! 
^^iV"'  ■'"'"""■nnch  time  is  occupied  In  makfug 
h  .rt  ■  £1.™'  ■"  *°  '^'i"""'  "'"-"^  "'  'o^^'  words  in  short- 

ilZl  iL'^^""  '«""."■«  ("'flT  "t  the  end  of  each 
word.    J  was  able  to  write  00  words  n-ialuuto  after  n 


„.,?,!?''r7^'!°'"."'<  "■  """'''  interest  many  of  our  aatro- 
nomiial  trleu4s,  and  having  a  little  forced  lelsiire 
iipoumy  hands  through  beiug  Invalided  by™  serZs 
aeoident,  i  have  enaosvonred  to  epitomise,  or  nither 
lmi\Z-?t  hJ  i^,"  "t?'^""'t>  "'^  'ub:.tfto™  of  mellioii; 
^.1.1  ^/  I  '  *'"",  *""™»l'  and  i.ihera  for  lignrlng 
ions  -ni  '•"T'"  '"""P^J^"'!*-  ff  "lellar  ol,';"™: 
t  ons  riiesii  plans  wero  deBcribed  Ly  Ur  Urstier 
though  not  wilf,  all  the  details  given  h4,«r  a  a  book 
5  tv  ;T  A"  '-^^..^^''l^J  -On  the  ConstrJctl™  ot  a 
aitycred  ijlass  lelocope.  l.-.^in.  Diameter" 

ar,lrf''Z,',';'"M  "^  """".  '"'  "'""*  "  'ODK  nndcreround 
SrderfoT:. J'?,  ""'"■""''„",'  *'''''*■  <■"  *">  closed  In 
rtf.t^,rH.,     '^  Ifoo  M  possible  from  vibration  and  the 
disturbing  effects  due  to  vuriatmmi  of  tem™rntur«. 
.h«n.hl.     Pf""  F"^"  "'  w"<id  somewhat  thicker 

than  the  mirror,  and  curved  out  to  lit  its  perlcberv  is 

lo™  a  o'iiiiT,^'^;;''',"";!  ^^ickneuea  ol  bfankes,  ioas  to 
unon  t?«^„r,  ^h  •'^"*'"  '"'•^  "'  "'•'  "PW"'""!  to  rest 
b?  minn!  ^  r^  beiniir  pniVBoted  from  falling  forw^ard 
s  JcZml  IJ""  '^*"'*"  '^""'"'»  "'■'"  "-he  tSp,  which 
V.  !'■  ""'  "0  "  not  to  bind  it  in  any  war 
Kxactly  oppt«lic  ths  apecolum,  and  In  itr centre  ol 


plainly  visible. 

It  the  speculum  possesses  a  paraboUa  or  hrpisrb«lle 
llgurc,  nu  uednlatlon  or  gradual  rise  la  the  ■urta««c 
tlie  appareat  plane  will  appear  as  a  zone  barlnc  In 
greatest  elevattun  midway  between  the  <!enirt  ant 
cirtumferenceof  the  oilrror.  If  the  •bore  dircriiou 
lire  carefully  followed  they  will  be  Itoond  toaSordl 
valuable  criterion  to  judge  ot  theqtuUty  o(  a  miinft 
But  It  requires  some  amount  of  practice  upon  anMiI* 
ot  known  goodnsts  tu  lie  able  to  Hgure  wltb  gTiMl 
accuracy  by  It.  In  the  last-named  teal  it  la  nrt  Is* 
puttaiit  to  place  the  screen  and  the  lamp  both  wrt 
cisely  in  the  focus  of  the  mirror  This  wUl  enilFtt 
touind  by  moving  them  a  little  lo  and  fro  until  i^ 
shadow  named  below  appears  to  advance  aJl  over  thn 
taoe  of  the  mirror  equally. 

'■  The    appearance  thai  a  trely   spherical    coorats 
mirror  pre«ent»  is  that,  when  the  eye  is  broagbt  aw 
such  a  position  that  It  raocivea  tho  whole  pencil  nlip- 
Hected    rays,    and     the   oj.aque   wreen  is    craitettr 
drawn  across  In  front  of  the  pupil,  the  brichcocvid 
the  surface  slowly  dimiulehes,  until  just  as  the «twb 
is  cutting  off  thn  last  relic  uf  the  cone  of   ravs  -Ite 
mirror  presents  u  unllorm  greyish  Unl,  tolloWidbl 
ulie  '^     "*■  "'     *'™'  '"  ""  "S""  "**  •»>■"•  "iw  ol  • 
I  wttl  If  desired,  describe  Dr.  Draper's  am)  BIool. 
Foucaulls  system  Of  grinding  and  parbolltiDg      ilia 
spoken    very     highly    nf.  but  will  be  found    rmkbv 
tronbleeumc.      It  certainty  gives  good  r«alCa  on  A 
arj,'e  uraas.    It  la  superior  to  the  methoil  nublbhedbw 
lie  Iter.  H  C.  Key.  and  lately  so  ably  detaJtod  by  Mr. 
I  nrklsB     I  do  not  practise  It  myself,  as  I  eonslder  bjy 
own  plan  much  qulckei,  and  capahls  of  prodnclinr  1 
better  Hgurs,  CHpeeiaily  on  a  .ma'll  gla,.,    1™  11  f,^! 
bnhly    recur    to   this   InlercstlOB    siitjeot   In  rutnrw 
letters. 

A'ext  week  I  hope  to  hay«  lomethlng  Us  tar  tm. 
U  vour  ot  the  "  Pbanlom  "  velooo.oue  oJ  whiek  I  Lm 
iuit  ubtalaed,  but  otrli^  to  the  neoldent'niiff    -    '^ 
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maw  •»  T«t  been  prevenf ed  from  tsklsg  a  "  »plp  "  upon 
ST  A  brtur  or  more  thorongh-wlne  pleoe  of  work- 
■Mutblp  tbroughBut  I  dotw  beheld.  1  Uke  the  tp- 
iStnaSt  of  -fie  wbert  an*  the  way"  the  t\na  are 
ffii^  It  eertaialy  look.  o^>able  o/dolne  ijll  that  la 
reported  of  it.   AU  my  frtonda  who  have  tried  It  ipoak 

*^BDMwiV'^Tri.EMAH.  10.  HIgh-.t,  Brighton, 
P  S  —Would  "  Sigma  "  oblige  me  with  a  de<criptloB 
of  "Calland'a"  battery,  which  I  see  is  stated  to  Involre 
only  ose- fourth  the  expcnw  of  a  "PanieU'a?  ' 

FEED-WATEK  HEATER 
Sib,— I  haTe  read  your  eoneapondent'a  latter,  algaed 
••  Jamaa  Baakervllle,"  and  beg  to  thank  bim  for  the 
eoneetton.  I  wrote  my  letter  to  yon  rather  hurriedly. 
I  ■BooJd  hare  lald  "within  10"  of  the  beat  of  the 
■team  laanlng  from  the  exhanat."  Thla  dUferene*  I 
aecertalaed  by  placing  a  thennometer  In  the  exhanit 
plpa  and  In  the  heated  feed  water.  Paaalng  by  the 
«oaeh  of  laivaam  In  one  portion  of  hie  letter  a«  a  wea- 
pon unworthy  of  a  plaoem  acorretpondent'a  armoury, 
Ido  not  claim  an  extraordinary  aaring  in  the  nae  of 
tbia  arrangement,  aa  your  eorreapoadent  seems  to 
•oggcat  I  bat  I  do  aay  that  my  experience  warrants 
ny  expreailon  when  J  say  that  thla  heater  Is  a  very 
eftctlTe  MpUanee.  Aguntt  your  eorreapontenfa 
fignrea  I  beg  to  place  the  faot  that  for  two  and  a-balt 
Tears  before  I  erected  the  heater  deaeribed,  my  con- 
anmptionofroai^  slack  was  a  boat-load  every  seven 
^reeke  en  an  awrage,  and  for  over  30  months  aiter  the 
Iicatar  waa  in  operation,  tbe  same  boat-load  served 
alwaya  over  nine  weeks.  Daring  both  periods,  the 
work  partomed  by  the  engine  and  ita  general  oondl- 
tlott  were  the  aame.  The  arrangement  sketched  by 
Tonr  eomqiondant  ia  no  doubt  equally  elteetlve  as 
that  deaeribed  by  myaelf ;  but  I  tiiink  the  nuisance 
canned  by  the  noiae  of  eondenaatlon  of  the  steam 
would  be  a  disadvantage,  as  also  the  passing  of  hot 
water  thiongh  the  pumps. 

LI.AH. 


COUMEBCK  AND  TKADE-HIOB  MABEETS- 
WAQES-STBllUCS,  Ac,  &c. 

8n,— Having  read  the  nrj  instniotive  letters  of 
Sigma'  and  others  on '  Commeree  and  Trade,'  I  would 
like  to  ace  the  subjaot  sifted  from  the  very  bottom.  I 
have  been  a  snbacriber  from  the  flrst,  and  1  think  the 
above  aubjeot  Is  as  important  as  any.  Not  many 
weeks  ago  the  Qlaagow  joinera  were  out  on  strike  for 
the  nine  nours  a  day  movement,  and  they  bavegalned. 
Hew,  in  all  future  eontraots  the  prices  will  be  higher ; 
then,  of  oouiue,  house  proprietors  must  raise  their 
rente.  Now,  all  other  trades,  aeelng  the  auoeesa  of  the 
Jotann,  will  in  time  try  to  follow.  Now.  I  would  like 
to  have  the  opinion  of  some  of  my  fellow-subscribers 
if  8,  or  even  9  hours  a  day,  woula  pa^,  were  It  to  he- 
coa*  tbegaaeral  law  ? 

1  have  been  thinking  about  the  Iiand  question  (but 
net  Irish  lasd).  Hy  opinion  la,  if  Govarmnent  vrere 
to  buy  Dp  the  whole  of  the  Three  Kingdoms,  and  sub- 
let it  in  portiona  to  the  highest  bradere,  then  the 
money  would  return  to  the  national  parse.  It  would 
ledooe  taxation,  and  strike  at  the  root  of  all  discon- 
tent. 

WuxiAM  Jabdivs,  Elsk-street,  Ihimbarton. 


south  poles  the  sun  will  ba  }ust  visible  on  the  verge 
of  the  horiion,  but  at  all  other  polnta  his  altitude  will 
be  exactly  equal  to  the  complement  of  the  latitude, 
beeanse  the  height  of  the  pole  star  being  equal  to  the 
latitude,  and  the  snn  being  In  the  equator,  it  will 
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Sib,— It  must  have  oeeuiied  to  every  one.  when 
viewing  the  sun,  what  a  diOerent  appearance  he  pre- 
sents at  dUferent  aeaaons  of  the  year,  sometimes  reach- 
ing a  eonalderable  altitude  in  the  heavona,  nod  at 
other  tlmee  being  low,  and  making  but  a  amall  tour  In 
hia  dally  ooune.  Even  aonnedueated  person  cannot  hut 
be  struck  with  this  property  of  the  sun ;  but  travellers 
who  have  visited  the  torrid  uid  frigid  zones  must 
have  beheld  with  still  more  curious  feelings  tbe  appear- 
anaea  which  he  preaenta  In  these  parts— In  the  former 
becoming  vertical,  and  in  the  latter  never  setting  Ibr 
days,  and  even  months  together.  Early  obaervera  of 
the  heavens  noticed  that  be  did  not  rise  dailv  In  tbe 
aame  point  of  the  eompaaa,  hut  that  half  of  the  year  he 
rooe  more  and  more  northward,  and  became  higher 
and  higher  until  he  had  reached  hla  maximum  height, 
and  then  began  to  recede,  and  for  another  six  montbb 
•f  the  year  to  rise  more  and  more  southward  and 
become  atill  lower  and  lower,  and  by  logical  deduc- 
tions they  have  been  able  to  form  an  intelligible  theory 
of  the  sky,  so  tlwt  anyone  can,  without  much  effort, 
■ndentand 

"  Quid  taatnm  Ooeano  propereut  se  tingere  Soles 
Ulberni,  vel  que  Urals  mora  noctlboa  obatet." 

"  Why  winter's  suns  to  ocean  haste  away. 
Or  what  obstrueta  the  nlghla  to  make  tMm  stay. " 

It  will  te  our  object  to  show  how  tbese  dUferent  ap- 
ptanscetmaybercadlly  explained  by  the  globe,  and 
wewili  begin  from  the  point  Aries,  when  tbe  sun  makes 
a  neah  start  to  pursue  hla  accustomed  round.  When  at 
this  point  he  is  croaaing  the  equinoctial  line,  and  the 
dara  and  nWita  are  then  eqaal,  or  12  houra  long,  in  aU 
latltndea  asTar  aa  the  polea.  To  represent  this  by  tbe 
globe*  we  must  plaae  ita  two  polea  in  the  honson,  as 
it  appears  in  ng.  I.  It  will  thim  appear  by  an  inspec- 
tion of  the  agura  how  it  U  that  the  days  and  nights 
are  then  equal  aU  over  the  world;  for,  let  8.  E.  repre- 
sent the  equator,  N.  P.  the  north  pole,  and  8.  F.  the 
aonth  pole,  round  which  the  world  spina.  The  meri- 
(Uan  lines  are  imaginary  Ilnea,  contrived  by  geogra- 
phers for  tbe  purpose  of  giving  a  better  idea  of^the 
rtvolnUon  of  the  earth  on  ita  axle.  In  this  situation, 
then,  if  we  count  from  8  towards  either  pole,  we  shall 
flndaix  spaces,  each  !(•  la  width,  which  is  equal  to 
haM  the  length  of  the  day  in  aU  Utltudea.  The  daya 
win  tberaiore  be  12  houra  long,  and  the  nlghu  IS 
hoars  long.  As  the  snn  is  supposed  to  be  In  the  point 
Aries,  hs  will  be  vertical  sueeesaively  to  all  llring  at 
the  equator,  aa  they  paaa  under  S.    At  the  north  and 


require  these  two  amnnnta  to  make  M'.  Thiu,  at 
London  hla  meridian  altitude  will  thenbe38i°,  at  St. 
Fetersburg  30°,  at  New  Orleans  «0°,  and  at  Quito  VP. 
Agi4n,  owing  to  the  pole  of  the  earth  always  pointing 
to  the  pole  in  the  sky,  it  does,  aa  It  were,  shift  itaelfj 
and  moving  gradually  in  three  montha  after,  or  June 
20,  the  earth  preaents  the  aame  appearance  aa  in  Fig. 
2.  Then  it  will  be  aummer  In  the  northern  hemi- 
sphere, and  the  days  will  continually  ineiease  in  length 
towards  tbe  north  pole,  and  eonseqnenJy  the  nlgnts 
diminish.  If  we  count  from  8  towarda  B,  which  is 
supposed  to  represent  the  horlion,  or  boundary  of 
light  and  darkness,  we  shall  Und  that  at  the  equator. 
aa  before,  the  day  ia  12  houra  long ;  but  in  proportion 
as  any  place  is  distant  from  that  line,  «o  Its  da)  a 
increase  in  length  until  we  come  to  231°  of  the  north 
pole,  or  to  the  Eonndary  of  the  Frigid  Zone.  Here  we 
ahall  Und,  by  counting  the  meridians,  that  the  half  day 
la  12  houra— that  la,  that  tbe  length  of  the  entire  day 
is  24  hours,  aa,  for  instance,  in  the  northern  part  of 
Sweden.  Hla  meridian  altitude  will  there  be  47*, 
because  23^,  the  dedinatioB  oC  tbe  aun.  added  to  2S}o, 
the  complemeut  of  the  latitude,  will  make  that 
amount.  Be  will  then  have  reached  the  point  where 
be  begin  a  to  recede,  and  at  noonday  will  be  vertical  to 
thoae  who  dwell  under  the  Tropic  of  Cancer,  and  will 
continue  to  be  ao  for  several  daya ;  for  it  ia  here  that 
"Sol  Stat,"  or  is  apparently  stationary  tor  a  aboit 
time.  By  reversing  the  figure.  It  will  present  the 
appearance  of  the  earth  at  the  winter  aoiatlce,  when 
the  south  pole  is  turned  towards  the  aun,  and  the 
north  pole  away  from  it ;  and  the  oenseqnence  is,  that 
the  days  cootinnally  increase  In  length  In  tbe 
southern  bemiaphere,  the  aun  becoming  dally 
higher  and  higher  In  the  one,  and  lower  and  lower  in 
the  other,  until  he  has  reached  his  greatest  south 
declination,  when  his  altitude  at  London  will  be  the 
complement  of  the  latitude  minus  the  declination,  or 
8H  —  S3i  =  I(°.  Tbua  we  find  that,  having  only  a 
small  are  to  paas  through  la  the  enllghtenwl  hemi- 
sphere, his  long  delay  In  rising  Is  accounted  for  by  his 
having  a  longer  tour  to  take :  and  when  he  makes  hla 
appearanee,  ft  will  be  aa  much  to  the  south  of  the  east 
as  during  the  aummer  it  was  to  the  north  of  the  east. 
Be  will  then  be  vertical  at  noonday  to  those  living 
under  the  Tropic  of  O^rioora,  and  the  reason  will  be 
apparent  why  our  aatsacl  have  summer  when  we  have 
winter,  and  why  their  day  la  exactly  equal  to  our 
night.  If,  then,  we  wish  te  see  the  position  of  the 
earth  with  regard  to  the  aim  at  the  summer  solstice, 
we  must  elevate  the  north  pole  23ie  above  the  wooden 
horixon.  But  to  ehow  ita  position  at  tbe  winter  aol- 
atiee,  tbe  south  pole  mnat  be  elevated  the  same  number 
of  degrees,  when,  by  turning  the  globe  on  its  axis,  it 
will  be  seen  that  the  north  pole  has  entirely  lost  sight 
of  our  golden  luminary. 

T.  S.  H. 


THE  LATHE  AND  ITS  USES. 

Sib,— I  quite  agree  with  another  subscriber  of 
"oura,"  of  this  week,  respecting  patterns  for  lathe, 
and  have  no  doubt  that,  notwlthataodlng  all  that  has 
been  published,  good  working  drawings  to  scale,  of 
tbe  most  recent  pattern,  and  containing  all  the 
Improvements  that  an  amateur  would  be  likely  to 
want  in  a  lathe,  would  be  highly  prlied.  It  ia  not 
enough  to  see  a  finished  engraving,  without  the  various 
parts  shown  In  section,  &o.,  and  aome  guide  as  to  rela- 
tive tizes.  There  Is  no  Journal  that  can  do  this  better 
than  "  ours,"  even  if  so  well.  We  don't  want  to  lay 
out  100  guineas,  nor  la  there  any  need  of  one  coating  a 
large  sum.  I  would  auggeat  it  abould  have  fret  aaw 
ana  vertical  drilling  apparatus  to  fit,  and  work  on  it, 
aa  well  aa  many  other  appUanoea  that  brother  ama- 
teure  could  give  "  notions  '  of. 

J.  F. 


aeoted  angles  would  be  a  curve  of  the  third  order,  and 
not  a  circle.  Moreover  the  methed  would  be  rather 
troubleaome  In  praatice. 

It  led  .me  to  investigate  the  curve  which  baa  the 
property  of  triaeetlng  all  angles  drawn  ttam  two  given 
pointaiu  the  manner  of  tbe  method  referred  to,  and 
which  is,  in  faot,  the  place  of  the  apex  of  all  trianglea 
atandlng  on  a  given  baae,  and  hiring  one  of  the 
anglea  at  the  base  three  timaa  the  other. 

'The  equation  to  the  curve  when  referred  to  rectan- 
gular co-ordinates  is  cubic,  and  hasnot  an  enconrag- 
Ing  aspect. 

Its  polar  equation  is  simpler— 
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In  it*  poettlva  branch  this  curve  resemble*  very 
remarkably  an  hyperbola,  and  this  similarity  easily 
led  to  a  praetical  deteimlnatlou  of  the  radius  of  cur- 
vature at  the  vertex— namely,  at  the  point  which 
divides  the  base  of  the  supposed  triangle  In  the  pro- 
portion of  I  to  ^ 

fi6 

This  radius  of  eurratore  ia  very  nearly of  tbe 

100 
base,  and  anpplles  the  following  easy  and  accarate 
method  of  trlaeitlng  an  angle. 

The  rule  abould  not  be  applied  to  an  angle  greater 
than  about  IS",  ao  that  for  the  triaection  of  greater 
anglea,  three  equal  arcs  must  flrst  be  taken  off,  re- 
dncing  the  remainder  to  an  angle  within  the  proper 
limit*. 


DABK  LINES  IN  SOLAR  SFEOTEVII. 
TWILIGHT. 

Sill,— I  wish  "  Steersman  '  (1901)  had  not  required 
my  opinion  npon  tbe  epectra  of  the  fixed  at*n,  a*  I 
woula  much  prefer  allowing  the  spectroaooplat  to  cor- 
rect hla  own  erron. 

There  la  no  doubt  the  spectra  of  comets  and  nebuls 
reveal  the  chanoter  of  these  objects ;  but  t»  te  remote 
suns,  diminished  by  distance  to  a  point,  what  can  be 
expected  from  the  anectroaeope  but  eridenoe  of  the 
power  their  light  atill  posaeaaes  of  effecting  chemical 
change  In  our  atmosphere  ? 

With  reference  to  the  presence  of  iron  in  the  air, 
where  does  "  Steersman,"  imagine  the  surface  matter 
of  the  globe  comes  from  ?    Space  la  not  an  empty  void. 

T.  A. 

P.S.— I  hope  Hr.  Proctor  will  pardon  my  obtuaeness 
but  I  cannot  andereiaud  him.  There  ia  no  anoh  thing 
in  nature  as  a  crnusevlar  curte t  tor  refraction  1*  not 
concerned  in  the  phenomenon  of  twilight. 


TO  TRISECT  AN  ANGLE. 

Sir,- In  your  Impraaslon  of  the  week  before  last 

there  was  an  ingenloua  attempt  at  the  solution  of  the 

weU-known  ptoblem  to  trisect  an  angle.    The  method, 

however,  waa  only  approximate  as  the  locus  of  the  tri- 


Let  D  A  C  be  the  angle  to  be  trisected.    With  any 
scale,  or  with  dlviden  make 

AT  =  14 
VB  =  6 
BC  =    0 

At  B  make  the  angle  H  B  A  =  D  A  C.    With  centre 
C  and  distance  C  T  drew  the  circular  arc  T  T.    Join 
A  T.    Then  will  T  A  C  practically  trisect  D  A  C. 
The  theoretical  erron  will  be,  approximately,  when 
Error. 
D  A  C  =  15«  1' 

=    8»         r 
=    1<»  0      ■ 

For  praatice  I  should  recommend  from  0°  to  10°  as 
the  most  aeoutate. 

F.  0.  Pbnxobi. 


VELOCIPEDES    AND    BICYCLES,     VESSUS 
STEAM  CABRIAGES. 

Sir,- I  have  read,  noticed,  and  examined,  with 
much  Interest,  the  thousand-and-one  proposals,  sug- 
eestioBS,  and  drawings,  made  in  your  paper,  respect- 
ing the  best  and  easieat  iMode  of  self  propulsion. 
Your  correspondents'  varioiu  machine*,  aeem,  acoord- 
ing  to  their  own  acconnt,  to  go  at  all  speeds,  vary- 
ing from  «  to  30  miles  an  hour.  All  the  propoaed 
machines  wonld  no  doubt  fulfil  the  expectations  of 
their  inventon,  if  a  Journey  of  SO  miles  each  way  was 
all  down  hill,  both  there  and  book,  but,  unfortunately, 
in  a  Jonmey  both  waya,  there  la  Just  as  ranch  up  hill 
as  down  hill  to  go.  I  nave  never  yet  been  on  one 
of  these  manumotive  engine*,  but  I  have  seen  many 
of  them  In  the  street  and  on  tbe  highways ;  ther  all 
go  flret-rate  down  hill,  but  up  hill,  or  even  on  a  levd 
road,  it  appean  to  me  to  be  fatiguing  work,  and  I 
have  come  to  the  conclusion  that  the  whole  stock  of 
velocipedes,  pedespedes,  trloydea,  bieveles,  and  all 
other  pedes  and  cycle*,  are  op  tolnothtag,  when  put 
really  to  pracUcal  work,  and  parUcularly  in  a  billy 
diatrict.  It  is  naeleee,  then,  wasting  so  mudh  of  your  > 
valuable  space  every  week  in  describing  these  articles. 
The  long  and  short  of  it  ia,  we  want,  and  must  have, 
something  really  aoefal,  practical,  and  powerful.  A 
steam  carriage  1*  what  we  want,  but  at  present  steui 
oarriagee  are  practically  nseless  in  consequence  of  the 
very  many  vexattona  reetrieUon*  placed  upon  their 
use  by  a  house  foU  of  M.P.'s  Interested  in  raUways. 

It  is  our  duty  aaXngliah  mechaniea,  to  agitate  for 
the  repeal  of  these  rsetrictions,  and  for  the  abolition 
of  all  toll  bars,  and  never  rest  aatiefied  until  we  have 
aecompllabed  our  oblect.  When  such  eminent  men 
as  Sir  Joseph  Whltworth  are  in  favour  of  road  loco- 
motion, X  think  the  matter  .is  at  least  worthy  of  dla- 
onssion  in  your  pages.  My  object  in  troubling  you,  is 
to  induce  some  of  your  clever  oontributore  to  take  up 
the  matter  in  earnest.  X  think,  as  mechanics,  we 
ought  to  take  a  deep  interest  in  anything  that  will 
increase  and  benefit  the  iron  trade.  I  am  sure  I 
would  make  every  effort  to  own  a  steam  carriage, 
wen  their  free  uae  permitted,  and  I  look  forward  with 
pleasure  to  the  time  when  I  shall  be  able  to  take  out 
my  ateam  carriage,  and  give  my  wife  and  children  a 

fileaaant  ride  into  the  country,  when  my  day's  labour 
s  o'er,  or  when  I  can  reside  a  few  miles  from  town, 
and  go  to  my  work  in  my  own  carriage.  This  propoaal 
may  aeem  rldlcnloua  on  paper,  but  we  have  It  within 
ourgraap  if  we  will  only  go  heart  and  aoul  into  the 
nutter.  Then,  again,  look  at  ihefimmense  benefit  it 
would  confer  on  tradesmen  of  all  elasaes,  buildere  for 
instance,  who  may  have  twenty  men  working  at  a  Job, 
three  or  four  milea  from  their  ahop.  These  twenty  men 
each  lose  one  hour  of  their  maater'a  time  every  morn- 
ing morning  going  to  the  Job.    Now  with  a  steam 


Digitized  by 


Google 


880 


ENGLISH  MEOHANIO  a:ND  UlfiROB  OF  SOIBNOE. 


[Jrot»2^'fi» 


cftrriaee,  ilKf  would  go  In  fltCMS  minateii,  whksh 
would  b*  a  olaar  mvIde  of  iftaen  hours  per  day  to 
the  moatfr.  Oertaloly'tbe  coiil  and  the  driror's  timo 
would  oost  wnetlilug,  but  that  would  be  amply  oom- 
pcnwtu^  (or  by  the  men  being  fiesb  and  ready  for 
woii:.  Iniiiiail  of  baluK  Iatii;ued  by  a  four  milca 
journey.  Tben,  again,  very  few  amall  tradeamen  can 
afford  to  krep  Uoraea,  beoauae  they  are  always  eating. 
Whether  tliey  ore  working  or  uot;  now  a  ateam 
carriage  would  only  be  eouauming  when  it  was  work- 
ing, tbe  ooOMquanre  would  be,  every  one  who  could 
(pare  the  money,  would  have  hia  own  private  car- 
riage ;  this  would  give  a  great  impetu*  to  the  engine 
trade,  and  find  employment  for  thouaands  of  our 
intelligent  mechanica,  who  are  beiog  driven  out  of 
their  native  land  to  seek  that  employment  which  la 
denied  them  at  home.  Any  objectiona  that  our  M.P.'a 
could  make  or  rmiie,  could  easily  bo  met,  and  the 
public  safety  secured  by  ubIok  proper  precautions, 
ench  as  limiting  the  speed  ef  the  engine  to,  say  right 
miles  an  hour  in  towns,  and  flfteen  miles  an  hour  in 
the  country,  and  by  eompelling  the  owner  of  each 
earrtage  to  plaoe  a  speed  indicator,  and  also  a  writer 
and  steam  indleXor  to  bis  bailer.  In  such  posllloiH, 
that  they  ooold  be  seen  diatiooily  by  both  hlmoolf 
and  the  general  public  outside,  who  could  complain 
if  be  viciaeed  the  law,  so  as  to  endaamr  the  public 
safety.  Then  again,  each  earrlage  abould  carry  a 
pair  of  lamps.  Coke  should  be  toe  fuel  to  be  uHcd, 
JK)  that  90  Dlatdc  smoke  would  be  emitted  ;  hi  taot, 
only  let  the  want  of  a  compact  and  nsi  f  ul  article  be 
felt,  and  the  inrsntor  will  step  In  aod  supply  the 
want.  It  would  scarcely  he  adviaakle  to  allow  lads 
under,  say  18  years  of  age,  to  be  In  charge  ofthem. 
In  eonoladon,  1st  me  urge  your  readers  to  consider 
the  Importaiiee  of  this  propocal,  and  never  rest  aatls- 
Ited  until  we  have  gained  our  object.  Mr.  Allen  and 
his  33,000  brethren  of  the  Amalgamated  Engineers, 
will,  I  am  rare,  come  to  the  rescue.  The  question 
only  wants  agitating,  and  I  know  of  no  paper  so 
suitable  as  the  EHOLiaH  Mechanic  so  take  the  lead 
in  the  matter.  What  a  boon  it  vonld  confer  upon 
commercial  travellers  with  their  tons  ol  luggage,  to 
be  able  to  go  through  the  country  districts,  where 
there  are  no  railways !  It  would  be  to  them  an  immense 
saving.  Hay  I  ask  yon,  Mr.  Editor,  to  append  the 
present  Act  of  Parliament  on  the  Use  of  Steam 
Carriages,  for  Uie  benefit  of  your  numerous  readers  ? 
A  Pattebn  Maker. 
["A  Pattern  Maker"  makes  some  suggestions  on 
steam  oarrlaeee  well  worthy  of  attention,  but  why 
condemn  "  lbs  whole  stock  of  velocipedes,"  If  he  ha« 
"  never  been  on  one  of  them."  Be  wants  a  steam 
carriage  "to  give  his  ehlldren  a  pleasant  ride  loto  the 
country,"  bat  every  one  has  not  a  wife  and  children 
to  take.  Possibly  at  one  time  there  was  too  much  of 
our  space  occupied  by  notions  and  fads  In  ooneection 
with  Teloelpedes  ;  out  for  some  time  past  we  have 
only  given  Insertion  to  practical  suggestions  and 
reaJlMd  facta,  aod  certainly  "  A  Pattern  Maker" 
cannot  reasonably  objeot  to  space  being  so  occupied. 
— £d,  £.  U.] 

A  FOUE-WHEBLBD  VELOOE. 

SiB, — I  see  that  you  give  in  your  publication  eon- 
slderable  attention  to  velooipede  construction.  It  is 
an  interest  subject,  and  deserving  of  the  space  you 
devote  to  it.  The  bicvcle  aeems  at  present  perfected 
In  the  "  Phantom  "^veloee,  and  for  all  who  can  ride  on 
a  two-wheeled  machine  there  seems  to  be  nothing 
more  to  he  desired.  But  th()re  Is  a  large  class  of 
people,  both  young  and  advanced  in  years,  eapeolally 
the  latter,  desirous  to  make  use  or  this  kind  of 
locomotloa  who  cannot  or  will  not  adventure  them- 
selves on  two  wheels.  I  have  been  thinking  that  for 
them  there  might  be  a  sate  and  easy-going  machine 
ooastmeted  which  would  be  light  and  swift  too,  if 
twobieyclee  eould  be  mechanical  ly  connected  so  as 
to  make  one  machine  with  four  wheels,  on  wblch  two 
persons  eould  ride  abreast.  Thia  would  be  a  safe  and 
social  way  of  riding  the  veloce  for  the  class  of  people 
referred  to,  if  our  mechanics  should  pronounce  It  prac- 
ticable. The  tricycle  does  not  answer  the  purpose, 
andis  therefore  but  little  patronised.  It  is  possible 
that  you  have  reeelved  suggestions  of  this  kind 
already,  and  that  they  have  been  satistaotorUy  dts- 
pose<l  of)  If  so,  yon  will  please  excuse  this  communi- 
oatian  m  in  reference  to  your  useful  publication  I  am 
but 
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AN  ElfOLTSa  MBCBAXIC  COLONT. 

8tR,~I  beg  to  add  m/  testimony  to  the  very  able 
manner  In  which  ourMsoBAific  Is  coaducted,  and  the 
great  snceess  It  has  attained.  This  is  the  result  of 
your  wise  poHcy  of  sueooraglnc  all  roar  readers  to 
become  also  contributors.  "In  the  multitude  ol 
councillors  there  Is  wisdom."  Curiously  enough,  I 
have  known  Inttanoes,  long  before  the  advent  of 
your  Joomal.  o(  similar  perlodlonU  starting  oS  with 
great  eclat  and  snooe,iii,  mainly  owing  to  the  primary 
eneourageiaeut  of  this  same  feature,  but  somehow, 
as  soon  as  the  prpoonloaa  geatlemaa  thought  hliiisolf 
aalWy  out  of  his  leading  string,  the  cotnmuntCAtions 
and  queries  of  the  life-giving  amateurs  were  pushed 
froln  comer  to  comer,  and  ultimately  to  the  cover  of 
his  preelona  pagea,  the  eCect  nf  which,  upon  (hrir 
Intrinsic  value  and  on  the  subscription  list.  It  is 
needless  to  describe.  It  Is  clear,  a  jiiurual  liico  yours 
may  be  made  useful  In  a  thousand  ways  to  its  sab 
seribers,  which  must  soon  bmsoai)  legion,  whatever 
may  be  Ibeir  Indlvldnal  position  In  society.  We  can 
easily  gather  from  Its  pages,  that  It  represents  to  a 
large  extent,  every  grade  of  education  and  intelli- 
gence, from  the  InapTred  philoaopher  to  the  bnmUleit 
maobanic  or  agriculturist,  all  ready  to  yield  up  the 
beneflt  of  their  special  experience  to  their  fellow  sub- 
scribers. Under  these  olronbistanoes.it  la  difficult  to 
conceive  almost  aay  object,  however  Important,  or 
however  comprehensive  in  Its  character,  in  connection 
with  which  your  journal  could  not  be  of  most  vital 
Bervioe. 

Having  noticed  some  anxloos  Inqoirie*.  from  time 
to  time,  on  the  part  or  individuals  deslroas  of  emi- 
grating. It  hM  struck  me  forcibly,  that  through  the 
agency  of  your  trostwortby  journal,  a  scheme  of  colo- 


nisation of  a  superior  character  could  be  carried  out 
with  very  suooertlul  results.  What  Is  to  prevent  us 
at  a  time  when  thij  great  question  of  emigration  is 
forelog  Itself  upon  every  thougtitful  mind,  to  aat  to 
work  and  form  tbe  nucleus  of  a  new  and  prosperous 
colony,  to  be  established  In  some  favoured  spot  of  our 
glorious  dependeuclea,  which  may.  In  the  course  of 
years,  become  the  happy  home  of  thousands  of  our 
surplus  population?  I  can  see  no  reason  why  this 
scheme  could  not  be  easily  carried  out  by  tbe  aid  of 
your  liberal  pages,  and  of  tbe  able  aud  willlDg  minds 
which  so  freely  contribute  to  their  contents.  Not 
only  so.  I  believe  that  a  colony  formed  with  such 
materials  as  would  thus  be  collected,  would  be  Intii- 
aied  with  the  sdrantages  of  a  greater  diversity  of 
means,  talent,  and  a  more  general  dllTu^lon  of  useful 
iuielllgence  than  In  almost  any  previous  Instancs  of 
the  kmd,  thus  making  a  start  with  all  the  valuable 
elements  of  civillsaclon  at  the  very  outset.  I  believe 
now  that  the  attention  of  Government  has  been 
urgently  drawn  lo  the  subject,  terms  of  a  most 
advantageous  character  could  be  made  in  tbe  way  of 
a  grant  of  laud,  aod  other  important  oonceasfoas. 
If  you  think,  Mr.  Editor,  that  my  views  are  correct 
on  tbexe  paints,  and  you  think  proper  to  submit  them 
to  your  readers,  with  the  view  of  carrying  tbem  into 
practice,  I  will  be  glad  to  cerre«>oud  with  any  gentle- 
man competent  and  wUling  to  become  members  of  a 
provialonai  directorate  In  aueh  a  movemeut,  with  the 
view  of  an  Interchange  of  opinion  on  tbe  subject, 
after  which  a  permnLent  directory  could  be  esta- 
bilsbed,  in  at  least  one  priuclpAl  seaport  la  Esgland 
and  another  in  Scotland,  and  another  In  Ireland  ; 
and  after  certain  etietentlal  arrangements  have  t>eea 
made,  measures  would  be  taken  to  malio  tbe  move- 
ment public  through  the  pages  of  the  t  numsu 
Mechasiic  and  other  mcilia.  with  the  view  of  receiv- 
ing applications  for  memtj"r8bip,  which  I  crust  would 
reach  1000  at  least  lu  a  short  time.  Such  a  number 
of  colonists,  with  Its  combined  capital,  could,  by 
chartering  vessels  on  iu  own  account,  trao^porl 
itself  to  the  required  destination  at  a  very  moderate 
cost,  and  by  the  eniplnyineut  of  Its  supposed  superior 
intelligence  In  the  seleciiou  of  tuiclimery  and  other 
appHances,  agricultural  or  otherwise,  of  the  most 
approved  description,  it  would  no  doubt  succeed  In 
establishing  itself  with  as  small  a  share  of  discomfort 
as  la  poaslble  under  similar  circuuutaucos. 

Al.<XAl>OB4. 

[The  above  letter  is   written  by  a  strong-handed 
aod  olear-beaded;  Seotebman.     1'.  may  contain  the 

Srm  of  an  historical  movement;  at  all  eveau.  It 
s  our  hearty  approval— Ko.  K.  M.] 


COTTON  SPINNING. 
Sib,— I  promised  In  my  last  letter  to  speak  farther 
on  the  snbjeet  of  drawing  boxes  ;  wlih  your  per- 
mission I  wlU  now  do  so.  But  first  let  me  aay  a  word 
or  two  about  the  filaments  that  drawing  rollers  have 
to  disentangle  and  draw  out.  Peradventnre.  there  may 
be  some  lads,  and  even  "  Mg  'una  "  ton,  who  are  not 
fully  aware  ef  the  faot  that  cotton  fibres  are  long 
tubea,  more  or  less  tortuous,  and  individually  of  no 
appreciable  strength.  That  they  somewhat  resemble 
the  hair  of  aalmals,  and  grow  upon  the  surface  of  the 
cotton  seeds  much  in  the  same  manner  as  hair  grows 
upon  the  head.  Dillureok  clashes  ef  oottou  hiire  dif- 
ferent, and  tothespmner,  very  important  obaracteris- 
tlo»— as  the  avenge  diaxeter  of  (he  fibres  of  '*  ip- 

land  "  cotton  =  part  of  an  Inch,  of  Sea-Island 

OIMO 
1                             1          1 
,  of  Bust,  from  —  to .    The  process  through 
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which  the  cotton  goes  after  it  Is  "  picked  "  from  the 
seed  pods,  and  previous  to  Its  being  compressed  and 
packed  up  for  exportation,  is  a  mechanical  scutching, 
for  the  purpose  of  tearing  oft  the  fibres  from  the  sur- 
face of  tbe  seed-coat  to  which  they  obstinately 
adhere;  and  for  the  further  purpose  of  expelling  other 
extraneous  matter  from  the  cottuo.  How  far  this  pro- 
cess baa  hitherto  been  successful,  those  can  tell,  to 
their  cest,  who  have  paid  from  two  ghllliugs  lo  two 
shlUiugs  and  sixpence  per  pound  for  tau^l.  seeds,  dust, 
sloitfi,  bricks,  &a.  However,  anyone  at  all  acquainted 
with  cottuu  sulnnlug  knows  how  utterly  impussibie  it 
la  to  tear  off  the  fibp.^  from  some  purtioua  ot  the  seeds 
by  any  amount  of  Bcutchlug,  short  of  one  that  will  be 
dtsastrouB  tu  their  spinning  qualities  after  the  coltou 
has  been  compressed  and  felted  toother,  and, 
especially,  Is  this  ao  with  the  chief  classes  from  India  ? 
Wlieu  portions  of  the  most  common  descriptions  of 
cotton  come  to  be  examined  after  being  "  wlllowed," 
"  scutched,"  and  "  carded,"  they  will  be  found  to  cou- 
slst,  not  ot  a  mass  of  single  fibres  commingled 
together,  but  in  tbe  mass  will  be  found  numberless 
minute  "motes,"  with  a  small  cluster  of  fibres 
adhering  to  them.  I'lio  object  of  the  oardin^p  process 
Is  to  eliminate  thG  filaments  Individually  by  a  oom- 
bining  action,  but  ho  tenacloutily  do  thet«o  minute 
ciusters  adhere  together  that  even  tho  "  teeth  "  of  the 
cards  will  not  separate  tht^tn  without  such  an  nrrantje- 
ment  of  them  as  would  breiik  the  rest  of  the  fibres  to 
pieces.  Here  let  inu  observe  that  these  mlunte  motes 
affect  the  drawing  qualities  of  tho  cotton  very 
materially;  no  cotttm  In  which  they  exist  will  draw 
out  equally  or  evenly,  but  In  small  patches  or  olnsters 
which  ultlmateiy  prodnoe  a  knotty,  uneven  thread  ;  be- 
cause, behind  each  knot  or  cluster  of  fibres  there  must 
obvtoufly  t>e  a  corresponding  "  thin  place,"  which 
gives  to  the  yam  the  appearance  of  having  been 
partiallv  cut  through.  Tbe  strength  of  these  thin 
points,  be  it  ebservod.  Is  the  strength  of  the  yam.  I 
must  farther  remark  that  the  lengtb  of  the  fibres  aod 
the  degree  of  tbelr  natural  torsion  also  affect  their 
drawing  qualities.  Inasmuch  as  they  affect,  to  a  great 
extent,  the  amount  of  force  with  wlilcb  they  resist  the 
quickened  motion  of  the  front  'pntr  of  roilera,  or,  in 
other  words,  inasmuch  as  they  affect  tho  amount  of 
force  with  which  the  latter  or  bind  portion  of  the 
fibres  resist  the  quickened  si^eed  of  tho  front  portion. 
Now  it  is  obvious  enough  that  ihe  amount  of  thiaresis. 
tance  or  holdiug-baok  foroe.'must  abu  depend  upon  the 
distanoe  there  is  betwixt  tbe  rollers  If  this  ra<istanoe 
be  tao great,  the  fibres  will  be  broken  ;  If  too  little,  they 
will  draw  out  in   clouds,  mr  inregukiuly.    It  foUowa 


then,  that  the  medium  betsrlKt  these  two  i,^ 
the  condition  that  will  be  moat  alteoti^  lai 
"  good  work."  It  may  nut  bo  amiss,  alth 
thing  la  Bclf.eTidant.  to  say  that  long  twl(U_  .,^,^ 
oOer  the  greatest  resistance  in  drawing,  sod  Oeet 
straight  onea  the  least.  Another  any  imporvaU< 
aideration  in  this  matter  Is  thejpenf  at  wbwb  tbe  t  „  „ 
are  drawn  out;  for  it  must  be  remembered  that  th« 
rollers  do  not  give  to  the  U'aments  a  gradnally  laeraaa- 
ing  rate  of  motion  from  one  saseg  ot  cravalUae  to 
another,  but  draw  tbem  oat  by  a  saMS*  ierk,*o  Biat 
the  strain  Bp<ni  the  fibres  eaased  by  s  hn^  draatrtit. 
may  be  considered  aa  equal  to  that  of  a  short  draaght 
at  a  correspondingly  quick  speed.  (Let  me  here  refer 
tbe  lada  to  the  Bay.  £.  Keraan's  "Science  (or  tl» 
Young,"  In  this  vol,.  Inertia,  page  IWj.  Before  I  re 
snae  Ibe  sntieet,  let  me  remark  that  IhU  latter  eom- 
noa  SCUM  /met  plmUf  dtmomtntu  DM  m>  eery  vtMt 
ipted  i>f  rolleT$  otunerit  attained  wiM  lomt  ilrwflfc. 
though  it  is  meltkt  ipttd  itt^tktt  u  mMitv»ai.  bat 
tbe  abraptoeas  with  which  tbe  llbrsa  are  iarhad  froB 
one  degree  of  aiotion  to  auothar.  There  are  tnu  few 
spinners  of  aay  sxperlence  who  do  net  know  tj»t  a 
very  trlfiiog  iasrease  ot  speed  often  makw  the  "  wark  " 
■nmanagaabla     Many  things  may  oontribute  lo 


reault,  bat  the  chief  one  Is  the  too  abmpt  Jerkinir  of 
the  fUns  between  the  rollers ;  aad  a  shorter  draowfet 
put  in  operatian  with  tha  taoreasad  sfeed  woahl  be  • 
reoedy  for  the  main  evU.  Mow,  tke  "  ovUadar  "  of  a 
cardiac  aaglaettaveU  at  a  Bmibqalsfear  ma  than  tb* 
"doiler"  tbat  "strips"  tt  of  die  eattled  Alaataaaas 
conseqoently,  the  fllanenta  eaneot  be  laid  apoo  tkc 
surfaea  ol  lbs  "dofler"  loacluidlBaUjr  and  paiaUal. 
butlnaeoafasedmass.  In  this  stale  tiisy  are  eombed 
from  the  "dellsr"  by  the  "  doang  eemb,"  aad  made 
to  pass  in  a  eontlnaoBa  web  through  a  fnnael-shiHMa 
noasle  t  aad  by  this  means  ate  eontraeted  from  tba 
broad  web  lo  tbe  form  of  a  flimay  rofia.  This  fllmav 
rope  ot  Obres  baa  to  he  drawn  out  by  being  pasaed 
through  various  apeeda  of  rollers  aDtH  its  taaoMS' 
equals  the  lutendsd  "  oooals."  (The  "  eaonta  "  aoe 
the  number  of  haoks  ttaars  are  inapaond  velgbt  o< 
tbe  materlal-StO  yards  =  1  bankj.  The  "  dfmwlnK 
box"  rollers  have,  of  neeesalty,  the  greatest  speed 
given  to  them,  then,  after  taking  into  consideration 
the  above  facts,  and  remembering,  moreover,  that  be- 
tween the  first  pair  ot  rollers  there  ace  oflan  npwarda 
ot  40.000,0)0  of  fibres  passing  ihroogh  at  onoe/ls  It  at 
all  surprising  that  toe  question  asked  by  "  Faetorw 
I^d  "  shoald  reeelve  so  many  different  answers.  How- 
ever, "  rastonr  Iiad,"  page  931,  says^  "  I  find  ■  Moliial 
Inpraveiaaat '  eomas  the  nsarasi  lo  wbat  I  have  prae- 
tlsallv  foBud  to  be  the  best  arrangement  waikliig -fair 
DhoUera  '—I  have  aiy  draoghu- 
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Now, if  "  jTastory  l«d"  la  aot  ' 
speed,  aU  arraagauMat  auy  do. 


faantBg"  atagtaat 


(But  8-41  X  ITS  X  1 17  =  «-981975,  not70».) 

However,  it  is  inemnprehenalble  to  me  bow  "  Paetory 
Lad'a "  Sunt  fibrea  alter  belag  "eeaited "  (vide 
"U,  a  S.,"  page  183)  from  1  to  3,  ehoold  betbereby 
prepared  tor  belag  jerked  from  t  to  7.  "  Mdtnal  Iff- 
provemaut,"  page  130,  says  be  must  liva  me  "  ecedk 
for  kaoirlBe  better  than  eqnaUnog  tbe  tbne 
draaghts."  I  am  afraid,  I  do  not  deaarre  tbe  eredit  i 
for,  serioBily,  I  do  believe  tbe  airaogament  be  advlsas, 
lo  these  days  of  "  keen  "  eompatlHon,  with  its  eon- 
coroltaut.  quick  speed  of  prodttstions,  would  be  all  tba 
better  lor  some  amount  ot  equallsatioa.  If,  however, 
he  thinks  differently,  I  shall  not  quarrel  with  him.  In 
a  former  letter,  I  said  it  Is  a  "  peanywlse  and  pound 
foolish"  thing  to  have  a  draw-box  attached  to  the 
carding  angiue  fer  the  purpose  ot  adding  a  eoaeider- 
able  amount  to  the  draught  of  -he engine.  "Malaat 
Improvement "  says  he  c  t  understand  why  soch 

is  the  fact.    He  farther  .  it  Is  staled  that  eeme  ol 

our  most  saeeesafai  spina ers  work  them,  and  aAt  tt  I 
will  give  my  reasons  tor  eoailiiaialii|i  tham.  Te  ha 
sure  I  will, "  U.  I.,"  lad  t  at  tbe  same  nme,  let  naiaj, 
I  do  not  want  any  dalarenee  to  bo«lT«n  te  mg  tfiitiemt, 
but  I  would  rather  that  we  sboold  all  bear  In  mlaa 
Lbe/u<,  that  we  may  all  look  at  aay  subieet  from  a 
different  point  of  view ;  so  that  there  is  not  tbe  loan 
necessilylor  us  to  "pitch  Into  each  other."  Howevar, 
sluulMueous  with  the  proeess  ot  diawkagf,  tt  is  toaad 
to  be  necessary  and  profitable  to  pot  in  operation  tba 
"  doubling  "  proeem,  in  ord»r  that  the  tneqnaHtles  e( 
the  "  wora  "  may  counteract  eaoh  other.  And,  fnrtlMr- 
more,  In  order  that  as  the  fllameuta  ara  drawD  out 
longitudinally  and  laid  parallel  to  each  atfaer,  tkair 
ends  may  be  properly  arranged,  oos  a  UcUe  advaaee  at 
the  other;  lu  the  tame  order  aa  a  bnllder  lays  tbe 
courses  ol  his  bricks,  ihatthe  joints  may  be  wall  ovet- 
lapped.  Without  this  ooadiiion.  It  is  Inposatble  lo 
make  a  good  thread ;  and  bo  fully  is  this  ttot  icae^- 
nlsed  that  tbe  doubling  prooess  U  earrted  ant  by  some 
manufacturers  lo  the  extent  of  from  80  to;IOOkMO 
times.  It  Is  a  iicir-evident  fact,  that  as  the  draught 
multiplies  tbe  length  ot  the  yarn  er  aUrar,  tt  also 
multiplies  Its  defects,  unless  it  is  prsvonted  from  so 
doing  by  doubling.  Short  draughts  aod  plenty  of 
doubling  will  produce  good,  even  yarn,  that  will  bear 
the  >trHtu  of  quick  speed— soul-  bulwark  against  eom- 
petition.  "  U.  I."  may  now  see  why  I  con  demn  draw- 
boxes  attached  to  carding  engines  for  ttre  purpose  of 
adding  a  considerabU  /imoimi  to  their  draught-  I  am 
somewhat  pnazied  in  my  attempts  to  find  out  by  what 
"preparation"  "  Harmonious  Cotton  Bpinnei  "  luu 
resolved  the  major  chord  of  Ills  1st  letter  into  the 
minor  chord  of  his  3rd.  How  does  be  make  hisSrd 
barmoaise  with  the  traor  ot  the  EitoLtsn 
MacHAHTcT  To  five  advice  Is  an  easy  matter, 
generally  speaking,  aad  most  people  have  lots  et  n 
to  spare— but  to  give  Information  Is  a  diflerent 
thing  t 

E.  Slatcb,  Burnley. 

OEGAN  PIPES-CLOCK  BELL. 

Bib,— Having  been  benefited  by  the  comnimleatlon* 
ot  others,  I  (eel  bound  to  give  any  useful  result  wMefa 
1  soem  myself  to  have  attained.  I  have  taken 
"  Adept's"  plan  of  open  wood  pipe  with  tbe  bevelled 
mouth-pleee  turned  to  the  Inside.  But  imtead  of  tbe 
short  sharp  bevel  I  have  made  a  li-ugtheoed  easy 
slope,  exundlng  about  two-thirds  up  the  pipe.  I 
have  also  bevelled  tbe  bask  to  correspond,  redneini; 
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tlie  wood  wh«re  It  raevU  the  block  to  tho  t)ilnTie>«  of 

gMtebnwd.  The  tpsre  thus  gained  in  the  interior  I 
ftw  oco'notnTBed  ob  tfao  oatfllde,  malcli]^  the  pipes  of 
Ie«i  depth,  the  Binaller  pipes  by  oDe-eightli  to  three- 
vixteeothB  of  an  Inch,  and  In  the  middle  of  the  OfifUi 
by  B»  mach  as  a  quarter  Inch.  I  Sod  the  pipes  so 
treated  speak  readily,  with  a  clear  and  pure  tone.  I 
tbtnk  the  plan  will  be  appreciated  by  all  who  know  the 
▼^ne  of  spaoe  on  an  or^an  board  both  for  placing  pipes 


ajid  glTtDg  tbem  reom  to  speak. 
I7o*wiTl  any  one  help  me  In  another  matter  ? 


hare*  clock  witb  a  striking  bell  like  an  Inverted  saucer, 
abont  three  inches  diameter.  It  strikes  a  shriller  noto 
tbaD  1  like— flute  F  on  the  fifth  line.  How  can  I  get 
a  deeper  tone  In  the  same  space  7  There  is  room  for  a 
twll  ofmore  cup-like  figure.  The  bell  Is  nutted  on  to 
a  ceatnl  spindle. 

T.  8.  O. 


THE  PATENT  LAWS  AND  WOBKIKO  MEN. 

fiiH,— I  would  be  glad  It  you  can  Inform  me  how  I 
nay  eonunonleate  with  the  Admiralty.  1  wish  to  offer 
fprpnbllo  trial  anduvRan  Invention  connected  with 
■team  marine  nariiiatlon,  wbieb.  It  auccesstul,  will 
Increase  the  efflcienoy  and  economy  from  IS  to  20  per 
ttmt. 

Ton  or  others  may  think  or  say,  Wby  not  ijet  a 
natent?  I  eaa  only  reply,  on  beiialf  ef  myself  and 
iuudreda  of  other  fellow  workinn  men  Inventors,  Uiat 
the  social  osd  political  bsrrierswith  which  our  stnpid 
and  selfish  lawmakers,  and  I  may  add  lawbreakers, 
hare  been  pleased  to  surround  us,  render  the  patent 
laws  a  dead  letter  or  a  delusion  to  workinfr  men. 
These  laws,  m  doubt,  work  well  enouKh  for  those  who 
are  alrvady  well  to  do,  but  how  many  workmen,  par- 
tl<a'arly  those  who  happen  to  be  bnitbsods  aDdfallwro, 
are  there  who  are  able  to  save  up  the  required  feet*, 
CJiceptln^  at  a  sacrifice  of  all  other  intf  rests  that  ore 
aaar  and  dear  to  them?  Bitter  experience  haa  taught 
naay  of  oa  there  is  very  little  security  or  enooura^- 
ment  to  the  class  of  patentees  who  happen  to  bo  poor, 
DO  matter  how  valaahle  their  plans  may  happen  to  be, 
whereas  the  well-to-do  pateatee  can  soojolimes  reap  a 
Slorions  reward  from  trifiiag  iraprovements.  I  am 
thankful  and  grateful  for  the  publii-ation  ef  the 
KnoLiaa  Hbcbakic,  and  hope  it  will  spread,  until  the 
bond  of  noion.  fellowsbip,  and  interchange  of  thought 
and  opijrioa  shall  bind  together  oar  present  isolated 
brethren  into  nnity  suAclently  eompact  to  Influence 
the  actions  of  lawmakers,  fuid  wipe  out  the  mockery 
of  /oatlee  now  existing  <n  the  patent  lawt,  as  tar  as 
(he  BriUah  workman  la  coneemed. 

Ctolopb. 

["  Cyelope  "  may  write  the  Secretary  of  the  Admi- 
ralty, Wbltahail,  London.  Let  him  not  be  disap- 
pointed if  be  merely  receives  a  stereotyped  letter 
etatlng  bis  oommDnlcation  has  been  received.  And 
let  him  not  oast  all  ihu  blame  on  the  authorities,  for 
they,  it  is  said,  are  so  inundated  with  suggested  Im- 
provements and  solicitations  for  experiments  that  It 
would  be  Imposalblu  for  them  to  do  all  that  la  re- 
quested.—Ed.  £.11.] 


VEGETABLE  OfLB  AND  FATS. 

Sir,— CompljrlDg  with  your  wishes  expressed  In  last 
Damber,  I  fire  a  l>st  of  the  different  oil  and  fat  ylcld- 
iag  pJoDie,  classifled  according  to  the  botanical  order, 
with  a  few  parUcaltirs.  I  veoture  to  hope  this  may 
prove  useful  to  several  readers,  and  even  induce  some 
to  seud  you  more  elaborate  articles  on  tome  one  of 
of  those  products.  Ju  many  tropical  oouutrlcs  the 
oil  seeds  are  quite  lost,  and  as  well  as  we  have  yet 
ground  nuts,  palm  kernels,  Jesamum,  Ac,  many  seeilH 
more  could  be  imported,  ana  afford  a  new  stock  to  tLio 
European  market.  I  give  approximately  the  produce 
In  oil,  but  Ibie  ia  only  an  "  average,"  for  some  writers 
oonnt  the  percentage  the  namber  of  pounds  of  oil 
eomlng  from  1001b.  of  seeds,  others  the  number  of 
litres  of  oil  coming  from  an  hectolitre  of  seed.  Oils 
are  extracted  by  wiree  difTerent  processes — ordinary 
presses,  hydraulic  presses,  and  by  means  ol  the  suf- 
pboretot  earbon.  The  ateds  ate  sometimes  decorti- 
cated before  the  pressing.  Oils  are  then  refined  by 
dUfermt  operations. 

A  a  often  oils  can  he  mixed  with  other  sorts,  several 
methods  have  been  propoeed  for  detecting  the  adulte- 
roiioo.  1  tUak  th*iin4>lest  1*  the  one  proposed  by  a 
French  eheaist— letting  fifteen  drops  of  iho  oil  fall 
upon  a  pieee  of  glass  miderlald  with  white  paper, 
•ltd  a  drop  enlphnrle  aoid  being  put  on  It,  a  dis- 
tinctive coloured  circle  results.  The  beat  way  of  se- 
curing the  Identity  Is  to  operate  at  the  sosae  time  with 
•a  oil  of  which  we  are  sure  and  an  oil  of  whic  h  we 
are  doabtfnl,  and  to  compare  the  reactions. 

1.— Palm  Obdbr,  or  Paujace-b. 

Cono%  (JStutarpui Bania),  oi\  employed  for  lighting 
aad  cnlinary  parpose*  in  the  provinoe  of  I'ara,  well 
suited  also  for  soapmaking. 

Palawa  fJhonrpiu  FtUaca). 

Xoeaya  or  Mueaja  {Atncumia  tcttltrwnrprnj. 

Aonaia,  Klrln  nut  (Atmcarfum  vulgtrtj. 

Ophune  palm  IMIah*  CMaw). 
Harifa  rMUiJu  mmrifj. 

uJtS^'  ^?*°  "'  Mantelga  de,  fBultrpt  oUratta)  for 

"irnnnei  Para. 

^"'^f  <I*^<tlmia  tituiuiai,  ius.,  all  from  the  north- 
era  port  of  Boath  Amedca,  the  West  Indies,  Ac. 

rmlmnutoU  (eUufnnrnmJ,  called  dendu  In  Bra- 
all*,  aaa  Calaai  In  the  provlaoe  of  Amazonas,  gathered 
tlwre,  but  priacipallyoo  the  west  coast  of  Africa  :  alse 
existing  on  eaatem  Africa,  near  Lake  Tangany  Ka  : 
Two  sorts  of  oil  ara  extracted  from  that  nut,  a  white 
from  the  kernel  and  a  yellow  from  the  fruit  or  sarco- 
carp  This  latter  is  the  well-known  palm  oil.  used  lor 
making  soap,  candles,  lubricating  machinery,  Ac. 
More  than  S0,0»  cons  are  exported  yearly  from  the 
eoaat  of  Africa.  Centre  of  the  palm  oil  trade  Is  the 
aongeroaa  and  insalubrious  "  Bonny,"   or   "  Bonny 


Reveral  palm  trees  yield  also  a  kind  of  wax— the 
CM'oauba,the  Humboldt  palm,  Ae.,  hut  I  intenaonlr  to 
mention  here  the  fat  or  oll-yieldlng  plants.  Another 
time,  perhaps,  I  might  give  a  list  of  the  vegetable 
waxes. 

2.— Nut  and  Qazei,  Obi>eu,  ob  Cortlacex. 

Nut  oil  (Corylm  hmUiu).  00  per  cent.,  for  per- 
fumery. 

Beecb  oil  CFa/u  filralieaj.—Tnnot;  12  to  18  per 
cent. ;  eatable. 

8.— BeJIP  ORDTB,  ob    CANRAB1NACE.K. 

Bemp  oil  <  Caumtliit  tuHra/.—iO  per  cent. ;  extracted 
in  several  countries;  seed*  exported  from  Kussia, 
Ac.,  used  for  soopmaklng,  Ac. 

4.— ANTIDBgMiCEi. 

PotraiUIva,  from  East  Indies  (PulraiijWa  Jtox- 
htrfij. 

5.— Laubei,  Orseb,  or  Ladbacx.e. 

Laurel  oil  fLavnn  ni.bitis),  extmctt'd  from  the  bay 
borHes  imported  from  the  i?onth  of  Kuropo;  used  by 
veterinarians.  It  is  said  to  be  very  good,  on  account  of 
its  smell,  for  driving  away  Hies,  and  Is  employed  for 
thnt  purpose  by  the  outcberu  In  some  towns  of  bwlt- 
zerland. 

Hoerve  gadnng,  Java  rTetrrmlhirtlanrifoliaJ.  Uoerve 
Is  the  Malay  name  for  many  laurels. 

Japan  resetable  tallow  (Liliaa  jebifen,  t.  CgUecdapknt 
tehifrrai.  The  fruits  of  one  tree  yield  ennugh  tallow  to 
mako  500  candles.  The  laurel  nil  of  llritlsh  Uniano, 
cnlled  al!<o  saMafrosolI,  attributed  by  anme  authors  to 
Orco</fl;)ftnf  o/ri/>m,  l)y  others  to  yrjctankru  r^M&«r*s«,  Is 
said  to  be  extracted  from  the  trut-  nearly  lu  the  same 
manner  as  maple  sugar;  It  Is  used  lu  cases  of  rheu- 
matism.   I  think  it  Is  rather  a  volatile  ell. 

6.— COHPOiiTE  Order,  ok  CoiiPOBiT.E. 

Bam-tlll,  or  Niger  seed  fOvitotrm  oltiftra,  Dec.,  f«r- 
betina  mtira  Soxh.i.    20  percent.    India. 

8afnower,  Koosum  (CarnufAHi/ijtirfortoiu),  from  India 
and  Egypt  •,  utcd  for  burning. 

Sunflower  (llelwnlhii$  animiiDj.  Germany,  Italy,  and 
for  culinary  purposes. 

Madl  oil  (J/arfioj(i((r/i),  originally  from  Chill.  Its  cul- 
ture has  been  attenipte<l,  but  oeenix  to  have  failed.  In 
Wurtemburg,  France,  *c.  ;  yield  l.T'Jfiklllogrammesof 
seed  per  hcctare,and32kilopTamTnesof  oil  per  10<J  kilo- 
grammes seed.  1  think  it  bns  the  great  defect  that 
In  Europe  the  seeds  of  the  same  plant  do  not  attain 
their  ripeness  nil  at  the  same  epoch,  and  hence  the 
quality  Is  altered. 

7— Olive  Oboeb,  or  Oljvace.s. 

Olive  Oil.  Provence  oil,  Florence  oil,  Ac.  lOlea 
EurupraJ,  cultivated  on  the  whole  basin  of  the  Meddlt- 
terranean  Sea ;  used  for  domestic  purpo»es,  medicine, 
preparing  cotton  for  Turkey  red  dye,  oiling  wool  In 
cloth  manufactures,  Ac. 

e.— NiaHTBIIAOB  0RI>EB,  OB  SOLOIIACE.S. 

Tobacco  oil  (Kicoliana  tahaeumj. 

9— TatjMPBT  Flower  Order,  or  Biorohiaceje. 

Sesomoil  (Sttamutomltiferum.&ej  Seeds  called  gln- 
gellr,  Joiijoli,  Jugoline,  jergollue,  in  diftcreut  colonies. 
Beoue,  in  Alrlca.  Oil  called  Duhn-es-binmim  by  the 
Arabs,  aool  eauai,  Tnmoul ;  muudle  iiounuy,  Tcloogoo, 
ii  to  iO  per  cent.  Cultivated  lu  tlie  Levuut,  Egypt,  In 
the  East  Indies,  in  Africa,  Ac.  Used  for  lighting  and 
culinary  purposes. 

10.— Sapooilla  Oa>EB,  or  Bapotacex. 
Sapote  (Lvevitttt  manimosa),  tropical  countries. 
Shea  or  Cd   butter,  Ualam  butter,  liambuk  butter 
fBiutia  piirHi).    Tree  dOft.  high.    Kiger  region.    49per 
oeut. 

Illipdollor  butter,  India;  Illlpi  Yennal,  Tamoul 
Dauia  tonpifoUaJ.  Used  for  soap  making,  bnrnlug,  and 
eaten  by  the  poor;  wood  very  good. 

Mobwaoll,  Yallah  oil.  Bengal ;  maura,  Goa  (Sititm 
laMalia).    For  lighting. 
Fulwa,  Fnlwarn,  India  (Baiiia  hntyractaj. 
Djove,  Ooboon  (Butisia  ap.j    Kateu. 
Moungou,  Gaboon  {Bmsia  nannguui.    it  per  cent. 
Argan  nut,  Morocco  {Argamu  sideroxylMj. 
Ulousops  eleugl,  Ac. 

11.— ViHR  Order,  or  Ampelidb^. 


Mustard  oil  (Situpu  Mt.),  Europe  and  India. 
Thiaspt  {Tlkltupi  tf.),  proposed    In  France,  20  per 
cent. 
Ouuellnl  ( Jfys^msi  M<ic»m),  Eossla,  France,  &o. 

17— Capper  Order,  or  CAPPARiDxic. 

noorhoorya,  India ;  Djnekoet  prnssot,  Java  {CUomc 
9iiCMat.Pol09iMVijicosii),  very  limpid. 

M.— GocRD  Order,  or  CDCtiaBiTAORiB. 

B6rall,  Seaegal :  Eurboor,  East  Indies  (Cuttimi/ 
rifrulAu),  exported  from  Senegal  to  France;  for  culi- 
nary purposes  and  soap  waking ;  30  per  cent. 

Kgu^i  oil,  /^benkuta  (cummW4rf?.) 

Auobora,  lirazi]fncttcttmij  sp.) 

Mootordiea,  Lufla(n<«i)iu  du.) 

10.- Mallow  Obdbr,  or  Maltaor*. 

Cotton  seed  oil  {Gompium  divX  Seeds  Imported  In 
Europe  from  Egypt,  the  United  Sutes,  Ac. ;  18  p^r 
cent.    For  burning  lo  lamps  and  soap  making. 

Amborreo  iUih>.^nu  rattjiaiiMta}.  Sunn-okra,  East 
Indies;  Oombochauvre  of  the  French  Antilles ;  Ca- 
namo  de  .Senegal  of  Cuba  ;  Bun  Kupasl,  of  Bengal,  Ac 

Uang-sooreyo,  Ceylon;  tulip  tree;  Paris-peepul 
East  indies ;  MIro,  Tahiti ;  Poo-arasoo,  Conoraae, 
(TketpfMapofulmtA),  medlclnaL 

Bbhabdir. 
(To  it  ixmJHnutd.) 


'J2'»  nn'  oil  fCocot  mieifimj.  The  dried  pulp  Is 
etiied  ha  India,  coprah  or  oopperah.  Produce  of^oil 
TOper  cent.  10,000  tons  Imported  yearly  to  England. 
J,™]«P»"y  »rom  Coylon  and  Cochin,  also  fr»m  the 


Grape  seed  oil  (I'iliii  rinffi-ra).  Lombardy,  Sic. ;  18  deg.; 
for  burning  and  soapmaking. 

12.— Cornel  Order,  oh  Ohne.i. 

Cornel  oil  {Comus  mu»).    Europe. 

ls.-Ntrr>iEO  ORDER,  or  Htristicace^. 

Yayamadououaricbl  (ri>zuf<i  aihrfrra).  Abundant  In 
Guiana;  deserves  attention  lor  coudie  making. 

Combo,  Gaboon  {Jtyrijtica  rtr»7/oc»«Mt,  T".i,  per  cenL 

BIculba,  ucu-ubu,  Brazil  [iiijrisiica  bucuhiba),  used 
medicinally,  and  for  fabrication  of  caudles. 

Harab,  JUayotte  (.Uyru/ira  sp.) 

Nutmeg  butter  {Myrisiica  MjachMa),  Moluccas. 

I'oondy  seed  {.Mi/r'ulica  iHalahurua). 

4.— Custard  Apple  Ordeb,  ob  Anohaoe.e. 

Monodnra  Grandijlvn,  Gaboon. 

15— POPPT  Ordeb,  or  Papaverace^. 

Poppy  ell,  tElIetteoil  of  the  French  (P,i;,arcr  lomni- 
feriim).  Cultivated  lu  France ;  srcds  also  uxporteii 
Irom  India  ;  48  per  cent.  Two  sorts  of  oils,  white  and 
fabric,  used  for  eating,  burning,  aud  paiutlui; ;  second 
sort  for  soap  making. 

Prickly  poppy,  yellow  thistle  ;  Slical  Katta,  Bengal 
(Argemone  mfcricniw),  East  indies  and  America. 


A  WORKMAN'S  APPEAL. 

Sin.— I  have  been  a  subscrlberto  our  Journal  for  the 
past  eighteen  months,  so  I  think  I  am  entitled  to  say 
a  word    or  two  about  it.    Above  all  the  letters  that 
have  taken  my  fancy,    there  is   none  like   the  one 
on  page  167.  sigsed  "  W.  H.  J.,  Flymonth."    He  says, 
thcEnOLisn  Mbchamjc  Is  not  so  much  nod  1^  In- 
telligent mechanics  as  by  amateurs  ana  icientifitaliy- 
Inellned  middle  class  people.    Be  may  find  his  answer 
to  that  by  the  next  few  words  he  writes,  where  he 
says,  he  wishes  it  hod  been  called  "the  Scientific 
Journal ";  for  true  it  is  that  there  la  seMom  anything 
suited  to  the  wanu  of  the  warklng  man,  aou  vwy 
little  suited  for  those  who  have  so  mach  time  at  their 
disposal,  and  vhen  It  happens  to  be  anything  that 
would  really  sntt  the  practical  meelianio.  It  ia   so 
encumbered  by  formula  and  algos  that  not  one  in  a 
dozen  knows  anything  about,    ft  is  useleaa  to  say  the 
English  mechanic    Is     a   very    good    seholar,    and 
knows  all  these  things;  I  say  hedoes  not.   The  exer- 
cise of  a  little  common  sense  will  let  us  see  the  falsity 
of  such  a  statement.    Having  to  go  to  work,  at  the 
age  of  fourteen,  and  work  from  six  lu  the  morning 
until  six  at  night,  he  <<'"'>'  nnt   find   himetlf  in    a 
humour  for  stuuying  al^  'iii.  iiftrtuHttriy,  i-li  itr1-;lt.y. 
and  such  like  things.    Jut^t  take  lor  lu*ttLCR^e  oo(^  ox 
onrgieatestcorresixiudcigi'',  "  Tlie  Iliimtfhrili^ui  hljiek- 
emltu,"  Who  does  he  vrUi'  Uyt  l    Truly  tnn  U'T  Ijie 
cUbs  from  which  be  dcrivrn  IiIk  tintne,  as  iMlglit  brtve 
been  expected,  for  to  r»>   ktiowled (,'(.>,  lie  bus   ueior 
wrote  one  single  line  f^ir  tlu>kr  t^N(>vfxial    tri^telli,  but 
he  writes  for  those  wh m  ■  W  U.  J  '  spoitlcs  iilnmt, 
amatcurti  and  harmonioiu  ^i]elrt(H|>^  £(i,    Xtivt  If  this 
single  coriesponaent  wer.'  Uh  write  for  the  t>«ut'llt  of 
his  brother  blacks,  I  ttliik  I  nlll  not  ekci'Oil  Unitids 
if  I  sav  he  would  have  fllty  rcn'ten  wderv  be  now  lots 
one.     But  now,  after  I  linnr  my  say  In  tbo  way  of 
grumbling,  I  may  say  ilint    I   woufii  uirt    iiilnn    iiiy 
SlrcnA.-iic  for  all  the  .itln/r  jonmiih  in  print,   for 
although  I  missed  taking  it  In  wt-DskinaJly  ut  first,  I 
could  no  more  miss  taltin:  k  lu   now    tltati  I  etiuld' 
think  of  miicing  my  diiiuir,  for  I  liiiri!  lH<ir>im<>  quite 
Interested  in  some  of  lIi«  «iiliji>rts  gnin^-  on  in  its 
pages,  "Science  for  the  Viuiuj;  "loimlng  one  of  Its 
trenU;  and  I  em  very  itiniik/iil  tij  arii  llii'  win  ting 
ilrawings  of  a  slide  rest  lu  laal  week's  Issue  which 
is  something  after  the  workshop  fashion.    1  should 
like  to  endorse  tbo  sentiments  of  "  T.  J.  O'C,"  page 
21'.:,  and  it  any  of  our  learned  friends  would  take  the 
matter  up,  I  would  try  to  learn  It,  and  then  our 
Journal  would   become  doubly  interesting  to  me.    I 
have  tried  it  from  books,  but  can  make  nothing  of  It. 
In  conclusion,  I  oppeal  to  the  "  Harmonious  Bluck- 
Bintth"  to  let  his  harmonious  friends  watt   a  little, 
and   give   the  blacksmith  a  turu  for   once.    I  have 
no  occasion  to  inform  him  that  a  very  great  deal  of 
the  drawings  come  out  with  the  French  measures  on 
them.     If   he  would  give    us  a  short   discourse  on 
EugliDh  and  French  mcanures,  so  that  when  they  got 
a  drawing   with   inlllemetres   attached     they   could 
translate  It  luto  English,  he  would  confer  a  lasting 
benefit  on  all  practical  mechanics,  and  especially  on 
a  brother 

'  Bl,ACK8MITn. 


10.-CRUC1PKB  Order,  or  Crucipereje. 

Colza  oil,  rape  oH,  from  Summer  Colza  {Brmica 
aimpatrit),  a  per  cent.,  and  winter  do.  (B.  tiapusi  3  i  per 
cent.  Plant  cultivated  in  Europe,  principslly  in  Bel- 
gium ;  seeds  also  Imported  from  the  Black  Sea,  the 
Baltic,  East  India,  Ac.  Tbo  oil  Is  used  for  lubrle»tlng 
machinery,  and,  after  being  refined,  for  burning  In 
lumps.  1  radc  somewhat  impaired  since  the  Introduc- 
tion of  petroleum. 

Bavison  seed,  from  the  Black  Sea,  Is  a  wild  sort  of 
celza,  often  mixed  and  dnsty,  yet  yielding  a  good  per- 
centage of  oil. 


FBOM  "URBAN." 

Sir,— With  reference  to  "Aqua's"  query.  Griffin's 
solutions  contaiu  equivalents  In  grains,  in  a  decl- 
gallon.  Ah  thuy  are  addressed  to  Mr.  Davis,  who 
will  attend  to  them,  I  shall  not  answer  the  rest.  Has 
"  F.U.A.S."  fiersonslly  had  any  experience  with  bif  ul- 
phlde  or  amylene  prisini  for  the  »ipectrosoope  .'  For 
u  any  purposes  1  prefer  them  to  Iliot  glass.  With  an 
inch  and  a  quarter  spectroscope,  I  limT  a  train  of  five 
are  all  tiiat  can  be  wanted  for  chemical  purposes. 

URB.iN. 


TWO  PB0BLBM8. 

Sir,— The  favourable  notice  that  appeared  a  few 
weeka  ago  In  the  ENGLisn  Mr.cBAMic  of  Mr.  Dyer's 
book  ot  replies  to  "Parallax"  led  me  to  read  that 
book,  and  to  make  a  number  of  cotuputatlou^.  with  a 
view  to  give  some  definite  nnmerlcsl  expression  to 
those  errors  which  many  people  (Mr.  Dyer  •  friend  for 
Instance,  referred  to  by  him  in  his  introduction)  find 
it  difficult  cither  to  admit  as  true,  or  to  provo  false 
Perhaps  a  few  of  the  results  may  prove  Interesting  to 
many  readers,  without  exciilug  or  fostering  a  spirit 
ot  controversy.  I  submit  the  following  by  way  ot 
example ; — 

1.  Given  A  B  =  69091  miles  x  degreoi  in  S.  Let 
S  A  B  be  a  right  angle,  and  the  trloogle  be  a  plane 
one.    We  shall  have 


A  6 
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It  to  (bU  we  aatHtitaie  ililltntit  rulueti  ot«hc  ftuf;lo 

of  A  S.  WB  jD<i  <i»«ry  prulbltt  Tilm  ot  A.  S  from  U 
wh«i  B  i  O  1o.m'*i9.  when  B  :  RJ'iiCfiU'.  A  tilphcr 
Yiiloe  tbrn  this  l*  boI  pi"«ll'le  of  H>e  flri>t  5  tigurt*. 
and  thij  !■  \ht  viLlue  tbftt  ''  L^Ar^lJax  "  hiu  adftfgtied  to 
UietOD'a  dlrtoDcc  ;  »di1  th]«1i>  tbcwirtof  computallon 

eirtb'i  ourtttce,  A  R,  mppoiei)  to  be  »  plnne,  Tbe 
me«C  Qot&bI(!fl^^orfil^Mit  m  tbiA  mkttor  in  tbni  Lh»  cum- 
putattOD,  ioiiU'iuI  of  irlvii](j  the  «aa'»  diataiirti.  Id 
reality  KtTws  (•srpljf  the  eartb'd  n»!ttu»,  whirti  wm 
•mottled  to  (riviv  the  l»-00(  mtlm  lor  tbe  length  of  ODe 
iie«TM  an  lt«  nHrfiMi. 

Let  now  A  b«  A  point  iti  Utitttdc^  '^'O'-  north  [uear 
Vera  Criu)  on  Swh  liny,  thn  piin'i!  decliuiujiiu  bclDj; 
»[in  »)»  north,  H  will  be  Tertlcal  to  A  at  noon.  At  a 
point  ¥f>  toutb  lulilude  (near  Vnldivla,  oq  the  west 
I  of  Ainerical  S  oo  the  iaaie  day  at  nijon,  will  bo 


rjcitsFBcriTS. 


-Llanr  nrrepBetJye  ti  that  braaehot  matbe- 
I  ty  wldeb  «•  ara  enabled  !•  wpreacnt 


Six. 

ToaticaL  H!leti(^4?    ^  .     __  _.^ 

objcfii  not  M  tll^'Jr  realljr  are,  bat  aa  tbex  appear  to 
th«  efc  Ldt  tbC'  Hpeetator  1<nA  down*  street  of  re)^- 
Urly- built  l)ou>c»,  at  tbe  same  slae.  and  he  finds  as 
they  recede  rroiii  tlie  eye  they  appear  to  become 
amivtler,  uhhnuiih  thty  are  really  aji  •(  the  same  slxe. 
It  lie  ouw  chnu^'ca  hit  position  by  going  to  tbe  other 
edd  or  the  ttroet.  lie  vrlll  find  that  by  looking  towards 
his  prevluus  ponliii^o  the  honses  that  before  appeared 
lat^e  nrp  now  tliv  stnitllest,  and  ria  wtm,  PerspeotlTe 
may  tberi'fure  lie  uid  to  treat  of  appearances,  while 
Keoiretry  treats  ot  tmlUUi.  A  qnik  itadent  will 
rciadllf  flnd  laHtjtncca  to  lllaslrate  the  above,  which 
ue  by  far  too  tiumerons  to  Insert  here.  As  It  Is  not 
my  iDCrntini)  tit  um  any  anneeeasary  theory,  the  most 
canful  I  lid  ihoughtfol  attention  Is  requested,  oo  that 


alerated  3n«  only,' that  M  "b  =~:^f>~Ji<,w  the  «un«  '  ""^™""'- '","'"  RT,"  »'>'»'' •••■«^,"<>«»- ,  ^   ,. 

iH»n>eterioiheobherTe-B»t  bottj  A  and  B  Vera  Crai  i  rorspei-ilte  will  be  more  readily  onderstood  If 
BDd  VaUiyja,  «dbteiidii  an  bb!;1l-  of  U' Ur  on  the  ( "■"«fi''t  of  w  governed  by  certain  plane*.  All  per- 
uinmed  day.  These  are  maiterit  of  eTery  day  ohtet-  *fx'<'"\'  repretcD  latlons  are  supposed  to  be  gained  on 
vaUoo  lor  thP  laat  100  years  or  more  »ud  therefore    *  "«'"«*'  trautpj.reot  plane  which  Is  between  the 

m«y  be  relied  on.    Mow,  eoolinutns  the  a.Bumption '•<■"-■* ..i.— ..  ™..i.k  v- ..  ,„...._     ^.. 

J*""  thetrlinglo  Is  a  piano  one,  eompute  the  value  of 


B  B  by  the  formula 

8  B  =  SBSS-fl  eoneo  StP. 
it  Is  fonnd  =  2  A  S  =  ru!7-i  mfles  i  Karth's  diameter. 
Henre  the  inn,  to  tbe  obwrTer  at  Valdlvls  moat  lub- 
teod  an  aneie  =  j  (3r  «-)  by  the  Brut  law  of  perepec- 
Mve,  K>o  Maltou,  Book  t.  which  Ijelog  contrary  to 
ohserveil  Iiict,  shown  that  (he  assumption  <i<  the 
ITlaaKlo  belns  *  pliine  one,  ts  erntneous,  becnase  every 
other  atep  In  ibi*  reuionin^  Is  rifomasly  correef, 

Z  The  trlaOL'le  formed   ty    (Treat  eircli-s    tbron((li 
Cape  Honi  (U),  Capo  of  Good  Hopp  ((J),  and    Port 


epeeutor  and  the  .>lijeet  at  which  he  la  looking.  This 
li  always  at  rlclii  uiinles  to  the  direction  In  wnlch  he 
Is  looldii^.    Thiii  1  ransparent  plane  isalwars  supposed 


spwtlve  drnwln^,'.  as  U  ts  tbe  picture  plane,  (t  Is 
rgpriacoted  by  the  paper  on  which  the  drawing  la 
made.  The  beat  way  to  lllostrala  this  la  to  suppose 
the  traogpiirsnt  vt^rtleal  pUne  to  be  a  sheet  of  glaaa, 
alandlnt;  upritj-bt  nn  the  ground,  tbe  spectator  being 
Bone  twelve  or  tirenty  feet  from  It,  and  looking  at 
Botne  object  or  ohJ4-t^tB  on  the  other  side ;  and  ooaldhe, 
with  n  sieady  hsnd,  and  witliout  mOTing  bis  eye,  trace 
the  ohjectji  ou  the  t>lnas,  he  would  bare  tbe  most  per- 
lent  pcnpiedTe  repreaentatlon  that  could  be  obtained. 


JAetson  (Ji,  wems  to  be  )e*9  perJectly  known  'Imo  I     Bererrin«  to  tbe  di»j(ram,  B  O  U  G  I  I  la  tbe  picture 

B«flevf4  poBBlbte  In  oor  present  Btato  of  uaograpblcul    plane,  A  the  station  point,  N  the  eye  of  the  apeetator, 

«r   Dyer,  on  (he  authority  of  re,«[iectBliie  '  C  the  object  behind  the  plane,  U  lis  represenution  on 


ehwt  pnbKgherB,  give*  II  G  =  :!<Wl,  U  J  ^  itii  , 
H  J  =  .WOintlCii.  ■'  Tarnllax  "  (who  by  thoway  I)  no 
authority  •[  all,  as  ho  merely  glvun  the  en?[i  thoii»aiid«i 
estimated  by  aomti  unnamed  oayl^ator,  as  bnvtii;; 
1«»!D  sailed  oTer),  stale*  Ibeee  dlstaDccB  us  follows 
U  U  =  mn,  O  J  =:  MOO,  H  .1  -  ntiKi}.  But  even  lo  I 
wn  ted ,  by  not  le I n K  Ih e  d Ufc re n ee«  to  he  u n acoon n in b If 
RTeat,  loootutjule  tbfin  from  the  latilurios  auii'lonjl- 
(udcs  oj  iflTcn  in  well  knonn  trorks.  I  And  11 G  =  tl3(, 
6  J  =  mzt.  II  J  =  stt-ii.  YVIII  our  author  of  '•  Kend- 
logs  from  theiilobes,"  or  some  of  your  matheomticil 
cprrwpondeDte,  be  good  eoongb  to  verify  my  rcsultn  > 
Can  it  be  poa^lbte  that  we  nrt  uncertniri  w>  the  cuctont 
of  a  llioo  miles,  of  the  diKiaueei'  between  onr  three 
grent  soutbora  nantleal  polnw,  ajid  to  the  eitentof 
ItWfl  alius  In  the  usunl  route  of  dretunoavlgation! 

M.  L. 

TO  MIf-LEBS. 
SStl.— Vour  correspondent,  "  E.  O."  (in  No.  '^'i  of  the 
EMdMBii  MECinBifi),  aska  for  a  recipe  for  flllini,'  np 
Uie  bfOkm  Jdlnw  tn  hU  millstone*.  Kour  year,  a^o  I 
filled  boles  In  a.  ttooe  with  n  composition  of  alum  and 
red  lead.  It  Is  In  yet,  although  the  wh«at«  thBt  pair 
ol  atanea  have  been  grind  in  a  h«ve  been  prlnrlpally 
hard  foreign.    The  red  lead  Iduda  the  ulum.  and  m  alien 


Tbo  groond  line,  or  base  line,  is  formed  by  the  Inter- 
ei'ctloo  ol  the  [dctun;  plane  with  the  ground  B  Q  G  O. 
fhe  horlzoDtfll  line,  or  borixon,  is  drawn  across  the 
pk'tun;  plant!  at  the  height  of  the  spectator's  eye; 
tbutefore,  If  the  speetitor  move  np  ordoWn,  the  height 

, ^,    •>(  the  boritoD  ebungesalao.     But  sa  five  feet  Is  the 

It  tonirh.     I  always  put  greii,,*  in  the  ladbj  with  the  I  height  of  an  ordlniiry  spectator,  His  generally  chosen 


it  us  seen  by  the  sgieetator. 


composition,  aod  melt  eently  I  try  to  keep  It  from 
botlioe.  When  melted  fsklra  off  lhe(;r»n».i,  and  with 
U  the  scuBi  of  the  alum,  and  then  mix  In  the  red  lead. 
But  If  the  Jotntv  »ro  well  cleaned  and  wet  wUb  wnler, 
good  plaster  of  Farla  will  etand  a  lung  time  ;  it  doe* 
to  stones  tor  jftlodlng  rice,  which  is  harder  than  inn»t 
kinds  ot  wheat 

1  bee  to  eueeent  to  Mr  Smith  that  he  ent  boles  In 
the  bead  leathrrol  bUboltlngclotb,  hallway  between 
the  exl«tin/|  onsn,  or  remove  the  loops  at  the  bottom. 
11  wanld  ease  the  worklnt.-  ol  I  ho  clrjih  by  k^»'bs  It  a 
Miad  the  same  ls  Ihe  bmshcs  ol  a  wire  msdilne  usually 
have.  I  have  tried  It,  siii)  found  It  answer.  It  la  no 
■'  notion  "  of  mine,  but  Sir  Wm.  FaJrhnlrn's.  or  at  least 
•omeof  bis  millwrights.  A  Stovesiak 


Sio.— Mr.  Evans  hai  latled  tobrlaj;  "A  Stone  man" 
to  his  rlews  on  tbe  balance  f^uestlon,  Iloveror,  I 
tltlak"C.  M.'ii"  letter  and  John  BottlUB'a,  pages  •£!« 
and  a7.  leave  little  loon  to  say  on  the  snbjnct. 
If  "A  Stooeman "  balances  bis  atones  staud- 
ing,  and  then  ittarta  them  up  to  speed,  I  think 
ho  will  pcrccivo  that  oot  only  will  the  runuiug  dis- 
agree with  the  stnnding  balance,  but  tbe  difference 
will  be  i-ery  deelded— at  least  I  bave  proved  thla  by 
•xpericnec,  am)  linveyet  tolearu  how  tbe  runnlujtand 
standing  baiaui-e  can  possibly  ho  the  same.  U(  what 
use  la  Ihe  atandlni,'  bibin™?  II  t>  stone  be  hnlaucod 
A>  It  workt,  surely  this  must  bo  tbe  proper  wiiv. 

Many  ihankn  to  •*  One  Kja  "  lor  his  answer  to  my 
qaeiT  toaehluf^  grinding.  I  note  that  he  thinks  WJO 
revolnllons  per  inlnnte  loo  (Mt  tar  aart.4ln.  stone; 
hut  from  experlemw  I  lind  that  If  email  stones  are  not 
drive u  fast,  they  will  not  do  much  work.  Rut  I  should 
like  the  opinion  of  some  of  oar  practical  brethren  on 
tbe  iubjeet,  Kebgics. 


tor  fn!r«[M'et)  ve  d  in^rams.  The  line  of  direction  K  F  F 
IS  »n  Imscinnry  line,  supposed  to  be  drawn  from  the 
iig>eetat«r'a  eye  to  the  horizon,  so  that  one  end  Is  the 
«»:-(rUtor's  eyti  N,  tbe  other  is  tbe  point  of  sight  £,  or 
,  theeentrool  vision. 

;  The  ground  plane  Is  the  fioor  of  the  diagram,  always 
I  mppoevil  to  tie  horizontal,  and  extenda  from  the  ple- 
;  lure  line,  whii'h  Is  its  nearest  edge,  backwards  till 
loat  In  tbe  hurliiMi  These  two  Important  planesmust 
never  be  lost  sight  of  In  perspeotlve.  As  the  student 
begin*  to  ^e  t  fani  1 1 1  nr  with  them  they  had  best  be  known 
b.1  hi  In  lui  the  ])  1 1' tare  plane  P  F,  and  ground  plane 
U  r,  aa  it  is  use  leas  to  go  furtlier  wltoout  a  pretty 
good  knowledge  o  I  these  pianos  and  some  lines  In  eon- 
ncctiou  oltb  ihtin,  Let  the  student  propose  and 
answer  in  writluj^^  the  following  questions  on  the  sub- 
ject:—!. Wbatl)  t  be  picture  phine  7  2.  What  Is  the 
I  ground  plane  1  x.  What  is  their  relative  position  1 
i.  What  Is  the  nearest  edge  of  the  ground  plane  ?  S. 
How  far  does  that  plane  extend?  6.  What  Is  the  line 
ol  direct  I  on  7  7.  what  governs  and  determines  Its 
length  .'    K.  boy  what  we  find  at  tbeeods  of  It? 


8™.— After  ao  many  remarks  from  master  millers, 
a  lew  words  from  a  Journeyman  may  oot  be  nnlnte* 
ncatlng  to  your  readers  on  the  subject  ol  halaoclug 
The  great  trouble  wljlcli  hu  often  tieen  c.ifr-erleBced 
Id  hjtlanclnc  eaujlng  the  neeotsiiy,  or  sutif.osed  iieces. 
slty  for  s  pawn  I  baldnte,  I  have  always  lotind  to  arise 
from  somothlof.'  elae  besides  Ihe  mere  dllTstenet'  fn 
weight  of  portions  ot  the  stone.  1  onee  had  n  »tone 
ttndtr  my  caro  which  had  a  Irou  ruuulng  balance  end 
yet  always  «or<>  down  on  ow  side  Alter  trying  all 
the  meanu  I  eouhl  think  o(  to  rectify  It,  1  at  latt  trbM 
the  erosthar,  and  found  that  Its  eentro  wss  slightly 
not  of  tbe  centra  of  the  stone,  hut  (he  short  side  ol  llie 
scone  was  the  one  which  worn  the  most.  After  think* 
log  it  over,  I  concluited  that  the  extra  leverage  which 
was  gsined  by  the  wheat  untier  Ihn  ling  side  forced  It 
ep,  and  so  pressed  the  other  hard  on  to  thti  bed.  stone  i 
but  I  ihoald  like  the  opinion  of  some  of  my  dusty 
hnMbtin  apoa  it, 

W    G.  M. 
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All  horUnatnl  lines  that  retire  from  tbe  spectator 
vanish  tJ>  Fonie  poln ton  tbe  horizon.  Thus,  all  lines 
ul  right  aoKles  with  the  P  P  vanish  to  the  centre  of 
vision.  The  points  of  distance  are  points  on  the  horl- 
ton  round  by  takin  u'  tbe  length  ot  the  line  of  diteotion 
right  and  left  ut  ike  centre  ot  vision.  These  points 
are  vsnlahing  points  tor  all  lines  at  an  uigle  ot  45" 
with  the  1'  I'.  All  other  vanishing  points  must  be 
found  ;  but  the  tno  msntioned  are  always  ready. 

Kvery  vanishing  point  is  accompanied  by  its  own 
iiieaiiuriog  point,  iilways  teund  by  setting  oB  on  the 
o|ipc>nlto  side  of  thi  C  at  y  on  tbe  liorlzon  thedlatance 
from  the  vauisblni;  point  to  the  sution  point.  Thus, 
the  uieanurluE^  poluia  are  the  points'  dlatanoe  when  the 
Col  V  Isservlu^ac  avanislilngpoint,  butnottriwcrrMi, 
lis  will  be  ii<.<en  by  tbe  use  of  the  compaaaes  and  the 
rule  Just  giien. 

The  atwve  ti  ol  tbe  greateat  importance  in  practice 

t.  Wbwre  do  all  horizontal  lines  vanish  to?  10 
Wftat  Hon  vanlah  to  the  C  V  7    11.  Wbieb  to  the  P  U  t 


1^  UowaratbePiystoBadf  IS.  WbatmMtbedaae 
with  ^1  other  lines  (borlsontal)  m  aogles  other  tliaa 
M«and«<>f  14.  WbataeoompikieseiOT^iMiil 
^'^  ^^  '^'"^  "'  ">e  measnriag  poinU  for  Uoee 
at  IXH'  to  the  F  r,  and  bow  are  mauiulocpoiMs 
found?  "  "    "" 

The  f ollowiOjP  is  a  list  of  abbrevUtions  common  in 
perspeetlye :— C  V,  centre  ot  vision ;   D  P,   distsne* 
PpInU;  8  P,  station  point;  V  P,  vanishing  point 
??  ^'  '^•^'"V'f  PO*"' !  H  L,  herison  line :  G  L,  ground 
line:  P  P,  pietnre  plane;  G  P,  ground  olane,-  OP. 

uS        **        '     *    •  ^'°**'»'^  P"""!  ^  ^-  PloXB* 
It  wlU  be  well  tor  tbe  student  to  get  mister  of  the 
tew  foregoing  binU,  and  next  time  we  will  lean  th* 
theory,  aad  b«ij>  with  a  UiUe  pnetiee. 

J.  W.  Bedfokb. 

KUSIC 

8i>,— I  was  mneh  pleased  to  see  "  Gbnel's  "  remarta 
in  Isat  week's  Uechamic  im  the  anhjeet  of  old  muls, 
and  hope,  as  thla  subject  baa  been  started,  we  shaH 
hare  some  interesting  information  eoneendng  tlw 
music  of  tbe  anolenia. 

*'';«>.  rfenting  the  somewhat  doubtful  antiqtilt* 
whlob  ■■  GImel  *'  assigns  to  the  tune  Naa  Galan,  we 
have,  I  think.  In  tbe  OregorUn  tones  whloh  an  aiBl 
sung  in  oar  oharohes  examples  ot  a  mnoh  earlier  stria 
of  mual<i.  The  first  four  of  these  tones  were  intro- 
duced into  tbe  serriee  of  the  Latin  Oburtsh  by  Am^ 
broae,  who  was  Bishop  of  Milan  from  a.d.  374  to  an- 
and  tbe  means  by  whteb  tbey  were  dlstlagulabed 
seem  to  Indicate  a  still  more  remote  HeUenloorigln  - 
the  others  were  afterwards  added  by  Oregorr,  who 
fionrisbed  doring  the  Sth  oentntr.  There  are  a  few 
tunes  in  use  in  modem  Jewish  eynagx>gues  wUch  are 
siiii  tohave  farmed  a  part  of  tbe  old  Temple  aervlae. 
i'hough  this  cannot  be  proved,  and  Indeed  la  searaely 
probable,  there  Is  no  doubt  that  they  date  back  toHi 
Terr  early  period. 

While  oa  tl>e  subject  of  music,  I  may  perhaps  bs 
allowed  to  say  a  tnw  words  in  favour  ot  tbe  toaie 
sol-fa  method    of  singing,  whieh  has  lately   be«B 
referred  to  in  your  pages  with  a  eontempt  wUoh  I 
think  Is  quite  unmerl  ted.    Attar  some  little  experience 
with  thla  and  other  aysiema,  I  am  ot  opinion  that  it  Is 
tbe  best  known  method  of  lesehlng  to  siiw  at  eight. 
1.  Because,  lasiead  of  perplexing  the  learner  with 
signatores  of,  perhaps,  3  or  4  flats  or  sharps,  it  teaehee 
atonce  tlw  great  principle  ot  key-relationship,  or  the 
lelatton  sf  all  the  notes  of  a  soahi  to  lu  tonic,  ao  that 
a  aol-talat  can  aing  a  line  In  A  flat  Juat  as  easily  as  if 
It  were  aet  In  the  natural  key.    i.  tvhilst  tbe  learner. 
by  the  old    notation.   Is   going  through  tbe   hard 
mechanical  drudgery  of  practising  all  the  tnterrals  ot 
the  scale— a  task  so  dlfllcult  that  many  give  it  np  la 
despair — the  sol-faist,  by  observing  the  mental  etuete 
of  the  dlltereot  nous  (a  knowledge  of  whieh  Is  indis- 
pensable In  the  higher  branches  of  the  selenee),  la 
able  In  a  short  time  to  reproduce  tbem  at  pleasure, 
and  thus  to  sing  at  sight.    S.  By  first  teaching  tbe 
strong  notes  of  the  scue— tbe  tonic  3rd  and  5th— en 
which  all  the  othera  lean,  it  thoroughly  tunes  the 
voice,  and  prevents  that  flattening  which  Is  so  common 
amongst  learners  by  other  systems.     4.  By  means  ot 
the  modulator  It  represents  to  the  eye   the  exact 
Intervals  through  wnich  tbe  TOioe  moves  In  paaslng 
from  one  note  to  another,  and  teaehes  transition  in  a 
very  clear  and  simple  way.     S.  It  gives  a   perfect 
pictorial  Idea  of  time,  by  mapping  out  each  page  into 
distances  proportionate  to  tiie  actual  lenrth  of  tile 
notes,  and  distinctly  marks  tbe  accents,  laolnding  the 
secondary  or  medium  aeoent,  fbr  which  the  old  nota- 
tion has  no  sign  at  all  I    6.  Music  can  be  prialed  rrtj 
cheaply  in  this  notation,  and  thos  it  Is  plaoed  wllhia 
the  reach  of  the  poorest. 

I  could  adduce  other  aiKumeats  In  favour  ot  this  is 
■  system  of  sluging,  but  my  letter  Is  already  Tery 
long. 

J.  N.  Tbayleb,  Pembroke. 


CBSHICAL  FLOHICnLTDRE  AND  POKOIX>GT. 

Sir,  —  May  I  ask  your  numerous  readere,  aad 
especially  Mr.  S.  Ktwers,  whether  they  know  ot  any 
plants  tbe  flowers  of  which  bave  had  their  colours 
dutnged  by  the  application  of  ehamieais  7  It  tbey  da, 
will  they  plesse  sute  the  name  ot  plant,  the  coloir 
changed,  and  what  it  was  turned  to;  also  the  malhsd 
of  applying  tbe  chemicals,  and  what  they  were  T  1 
think  If  tbrre  is  any  truth  In  this  theory  it  weald 
bare  been  turned  to  account  before  now.  I  tiare  aot 
the  slightest  doubt  that  I  oould  name  several  nonary- 
men  and  florists  who  would  glidlr  give  ICW  for  a  Mse 
dahlia,  tor  instance ;  and  I  dare  say  a  Uk*  ohiyaia- 
themum  would  find  a  buyer  at  a  aimilar  price 
Instances  oould  be  enumerated  by  the  score  where 
some  narticutar  colour  la  absent  &am  a  genu  ot 
plants  for  which  fiorlsts  would  give  a  good  attm,  11 
they  could  depeud  on  a  specimen  of  that  parCloalar 
colour  blooming  true. 

Again,  if  it  la  possible  to  change  the  eoloor  of  Iha 
blooms  on  a  plant  by  the  application  of  oheasleals, 
might  It  not  dso  be  much  easier  to  change  the  aaTonr 
of,  or  impart  a  different  aroma  to,  any  particular 
vegetable  or  fmit  thought  worth  improving?  For 
Instance,  if  we  conid  impart  to  tbe  vegetable  marrow 
and  the  pumpkin  tbe  flavour  ol  the  peach  and  the 
pineapple ;  or  to  the  turnip  aad  the  mangold  Ihe  taste 
of  tbe  apple  and  the  peai^-not  to  mention  bestowing 
on  tbe  potato  the  aroma  of  the  truflle— what  an 
advance  in  science  would  not  that  be!  and  what  a  hero 
would  not  the  discoverer  of  the  modus  optmndi  be  ooa- 
sldered  amongst  epicures  and  gastronomists  I 

Saol  Uvmea. 


PECULIARITY  IN  BYE8IOHT. 

Bib,— I  think  "  Blackburn  Amateur"  Is  wrong  with 
regard  to  the  peculiarity  be  mentions.  Hla  eyes  havto 
adjusted  themselves  to  the  focal  distance  be  is  asoos- 
tomed  to  work  at,  and  the  crystalline  lens  has  lost  the 
power  ot  accommodating  Itself  to  different  locL  It  ts 
a  parallel  case  to  my  own,  only  In  my  case  objects 
appear  double  and  misty  beyond  a  certain  dlstaaee, 
instead  of  treble.    Short  sight  Is  generally  supposed 
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M- ante  from  Inciwwil  ooDTBXlty  of  the  eryatanine 
llM^uid  not  from  tbe  llattenlnf;  of  It,  wbloh  yonr 
•atrmpoadeot  •oppoaea,  which  would  hare  t,  eontrary 
tCaat),  »ai  for  wbloh  oonwre  specuele*  are  naed  to 
corraet.  In  aonw  ktada  of  employment  abort  alght  It 
fmtber  an  adrantaee  than  otherwiae,  auch  aa  drawloc, 
enK«iarUg,  watebmaklng,  Ac.  The  watchmaker,  aa  la 
w«U-kaowii,  haa  to  me  a  esnrax  glaaa  to  ahorten  hla 
Tlaton,  which  a  abort-alghted  peraon  mlaiht  dlapeaae 
-wtlh.  I  am  aofnainted  with  a  Uthographie  artlat  who 
me*  (laaaei  in  the  (tieeta,  bnt  who  takea  them  off  to 
work  at  the  atone.  I  obierre  one  of  yonr  correapon- 
4enta  wtahea  to  know  whether  the  coneaTO-eonrex 
lenaea  weiUl  not  be  more  anltable  for  thia  defect  than 
doable  eonoave  one*.  I  ahoald  like  to  aee  thia  anbjeot 
ably  1>«i""»^  by  aome  nt  onr  eerreapondenta  who  an 


I  nraad  in  optical  lore. 


J.  Babe. 


TKRTIIiATION  OF  BDILOraOS. 

Snt,— I  beg  to  explain,  for  the  beneflt  of  Ur.  Haa- 
Unga  (page  sOSland  othera,  that  upward  rentilatlon 
throngn  the  floor  waa  the  itreat  mlatake  made  by  Dr. 
Bwul  in  Tentllatlsg  the  Hoaaea  of  rarllament  Up- 
ward Teatilatlon  uirongh  the  floor  mnat  inerltably 
«UTT  op  with  it  the  odour  of  ahoe  leather,  either  new 
or  old.  aa  well  aa  all  the  dottand  flying  dirt  brongbt  in 
(Mm  the  (treati'or  aeoomalated  on  the  floor,  right  no 
to  tbe  breathing  orgaoa  of  tbe  eompanr.  Whereaa  If 
tlM  fratb  air  be  admitted  Inrenaibly  tnrongb  a  Snely 
perforated  eeillog,  it  would  take  the  temperature  of 
tbe  air  in  Ita  downward  progreaa  through  the  room, 
and  at  the  aame  time  eanV  down  threugh  tbe  floor  and 
out  all  tbe  nnpteaaant  oooura,  villanoaa  amella,  and 
lying  dirt  alwaya  preaent  in  crowded  aaaembliea. 

Bust  W.  Bkt>i,£T,  Beading. 


TOOLS  irOB  QBIBDIIIG  OBJECT  GLASSES. 

Sib,— In  almoat  erary  number  of  our  Ineatimable 

Journal  we  have  iBatmetiona  for  making  and  ualna 

trieaeopea.    Theae  inatmctiona  are   ao  explicit,  and 

the  meaaa  apparently  ao  almple  that,  like  Alnaaobar, 

I  dream— BottDfpota.howawr,  batof  oaningaraluable 

teleeeopa  of  my  own  aonatmetion.    He  demoliabed 

the  *■  baaeleea  fatnte  "  of  hla  futate  grandeur  by  a  kick, 

while  mine  it  annihilated  by  remembering  that  the 

aarrylng  ontof  tboee  axhanatire  Inatruetiont  Impllea 

dM  peeaetalOB  of  apparatua,  the  yalae  of  which  done 

would  pnrehaae  a  sreditahle  Inatrument.    A  lathe ,  and 

aUll  to  nae  It,  are  eaacntlal  for  preparing  the  grinding 

toola.    Now,  many  amateara  hare  not  theae  reqnialtea, 

altboogb  from  their   general  aptitude  they   might  be 

•IrietagTiad  thelenaee,  had  they    the  toola  already 

prepared. 

Bow,  to  go  to  a  foundry  and  get  them  eaat,  turned. 
Bad  grouna,  to  tbe  proper  ourTea(rappHed  In  -*  oure ' ) 
for  Uba  tour  dfterent  aurfaoea  would  coat  probably  aa 
much,  aa  I  aea3tn.  achromatic  object  glaaaea  adrer- 
tiaed  for— namely  4Se.  Were  we  therefore  able  to  pay 
for  the  former.  It  would  he  far  almpler  and  more  certain 
of  worth  for  our  money,  to  buy  the  latter.  Aa  thia, 
to  many  of  na.  It  tfmply  Impoaaible,  what  I  therefore, 
with  your  kind  permlaaton,  wiah  topropoae  la,  that 
aome  kind  anni,  who  haa  already  aceompllahed  the 
teak,  ahoald  md  ot  hla  toola,  of  eonrte^or  a  eonalde- 
jBtioa,  or  that  aome  optician  ahonid  aupply  na 
with  the  diaca  and  the  loan  of  the  proper  curratnre, 
Hkewlae,  of  conrte,  for  a  conalderatlon,  for  grinding 
them. 

BLAOKBIIBn  Akateor. 


TBE  LATBE. 

Bib,— 8.  Sterena,  query  40n,  mnat  not  look  on  thia 
preaent  anawer  to  hla  query  aa  put  forward  In  a 
■plrtt  of  eontradlotton.  1  have  myaelf  been  Inatm- 
meotal  in  anpplymg  aome  information  on  the  aubjeet 
to  the  readera  of  tfia  EnoLiaH  Mechanic,  but  hare 
BOt,  aa  a  rule,  given  dimeaduue  for  anything.  Many 
different claaaea  ot  tnmera  are  to  be  atyled  "amatenra. 
There  are  amateur  plain  turners,  then  a  atep  farther, 
eoeentrlo  men  and  oral  men,  ao'l  then  your  arlatocratio 
roae-engine  tumera  and  geomi^trie  ehnek  men,  till  yoa 
eoma  to  toola  that  oan  only  be  purchaaed  by  the  ten- 
aeore  ot  pouada.  There  are  other  amatenra  bealdee, 
•neh  aa  I  am  one  of,  who  hare  made  lota  of  chnoka 
and  thinga  for  doing  omamanial  acratehlng,  bat  hare 
aearecly  erer  turned  in  wood  or  irory  anything  beyond 
a  few  foundry  pattema  aad  a  cnp  and  ball.  I^w  theae 
claaaea  require  and  mnat  haye  Tery  different  claaaea  of 
toola.  I  think  really,  aa  a  modlfleation  of  the  laat 
oenteaee,  that  the  heat  poaaible  foundation  for  a  man 
to  build  on,  Jalending  to  be  an  amateur  meobanlo  or 
torner  (ornfltenUI  or  not),  would  be  one  of  Whlt- 
wortb**  or  Mulr't  aelf-aeting  i'  lathea,  or  a  6  or  Tin. 
foot  lathe,  doable  geared,  and  made  apecially  light 
for  aaatear'i  oae.  But  bare  It  a  flrat  outlay  inrolred 
ef  poe^bly  £100  to  atart  with,  aad  that  of  Itaelf 
wonld  be  enough  to  make  many  a  would-be  amateur 
Ptoae.  And  here  crope  up  the  money  dUBculty.  Now 
aa  to  the  lathe  mentioned  by  8.  SiOTena,  tbe  dealgn 
«"ne  In  the  fliat  inatance  from  a  gentleman  who 
eUMa  qalta  in  the  fhmt  of  the  flrat  rank  of  amateur 
aiaohlalau,  with  any  quantity  of  meana  at  hla  back 
to  prodnoa  the  beat  poaaible  reault.  But  lathe  making 
.,fi  "»«h  »»  »rt  aa  carriage  making,  and  it  don't  at 
all  follow,  beeaaae  a  glren  maker  tuma  out  tbe  beat 
drag  In  creation,  tbat^  U  equal  to  the  conatmetton 
OX  »  dog-eart,  aad  I  baye  been  many  timea  rem  nded, 
wtm  looking  at  amatenra'  Uthea  tamed  out,  eren  by 
3;JS:i*?"t'  "f.  J^-  ?"'"  "ymg,  that  when  englneera 
make  eloaka,  they  target  that  itoy  will  not  have  a 
f*?f"  S?'*?*  J"  •""  fl*"-  An*"  In  tbe  oaae  of  that 
lathe,  thedealgncr  had  not  tbe  iln-e  or  opportunity 
"'  ^^'"f  ""'  "*  ln«ntione  of  hla  brain'  and  the 
eapluUtt  had  not  tbe  mechanical  ability,  ao  the  reault 
waa,  that  a  lathe  maker  had  to  be  called  In  to  com- 
plete a  machine  which  I  Bhould  think  would  require 
mratha  ot  atienUoa  and  practice  lo  devclope  the  capa- 
blUilee  of.  The  grdateat  mlatake  a  beginner  can  pos- 
atbly  make,  it  to  Imagine  that  he  cau  dealgn  hit  own 
Uth&  or  can  ael«ct  auluble  pattema  from  aomewhere 
SiS?"' ""'  ''"•  caatlnga  made  at  Home  louudry  or 
otBw,  and  then  flnd  aome  workman  who  can  do  the 
wort    Be  will  pay  quite  at  much  mouey,  all  or  moil 


In  adranca,  and  then  when  the  work  ia  tbree-fonrtha 
diMie,  and  all  tbe  money  paid,  will  be  called  on  for  a 
£10  or  £20  note  to  eava  hit  work  from  being  telied 
tor  arretrt  of  rent,  or  aome  each  beautiful  object.  My 
adriee  It,  It  yon  bare  experience  and  money,  and 
want  your  lathe  In  a  bury,  go  to  a  good  maker,  and 
order  what  yon  know  you  want  If  you  bare  experi- 
ence aud  time,  and  not  much  money,  I  need  hardly 
tell  you  to  do  what  I  do— riz.,  make  ererythlng  year- 
aeU.  If  you  hare  not  esperlence,  or  much  monny, 
you  had  better  go  wfttaoat  cheap  lathea.  aa  they  only 
prore  a  aonrce  ot  annoyanee  aud  vexation,  aa  you 
get  to  learn  more  about  what  you  really  wanted. 

There  are  frequently  aeoood-hand  Uttaea,  aome  ot 
them  of  rery  great  raluc  and  price  too,  to  be  aeen  at 
Erana'a,  In  Wardour-atreet,  aad  at  Moaeley'a  and 
Bnck'a,  ot  Edgeware-road,  and  poaalbly  at  the  other 
•hope  of  the  aame  name  aa  the  laat  mentioned;  and 
my  adrioe  moat  decidedly  la,  If  you  cannot  dealgn  for 
younelf,  go  to  a  real  lathe  maker,  not  dealer,  and 
itate  what  yon  want.  It  would  be  of  no  nae  wbatarer 
to  SW  out  of  lOM)  amatenra  to  bare  working  drawiaga 
ot  a  lathe  that  eoata  £1000  to  flt  up,  and  people'a 
requlrementa  are  ao  dlSereat  tbat  it  they  all  knew 
bow  to  draw  no  two  daalgna  would  be  alike.  I  can- 
not help  B.  Starena  with  aketchea  of  the  Saltalre  lathe, 
aa  I  nerar  aaw  It  put  together,  aad  only  taw  a  rery 
tew  detached  p'eeea  of  It  at  any  time ;  and  aa  I  am 
not  In  the  ornamental  way  mytelt,  ibonid  not  hare 
taken  the  trouble  of  exandnlng  It  if  It  had  all  been 


laid  open  before  me. 


J.  K.  P. 


ExmicTS  r&OM  coaaBSPoeroBiircs 


SQUABINGTBE  CISCLE.— "SaulBymea"tayt:- 
"Theorlglllaldef  Ign  ot  Mr.  A.  8.  Gearing'jdoet  not,  aahe 
aeemt  to  Imagine,  ererooma  the  dlHIcalty  of  the  pro- 
blem (I).  And  tor  thlt  almple  reaaoo,  that  the  thick 
e  nda  ot  hla  wedgea  wllltorm  a  tqnare  edge,  they  can- 
not form  a  circular  edge.  For  at  no  portion  ot  a  circle 
la  a  atralghtllne.  It  foUowi,  aa  night  followt  day,  that 
there  will  be  a  raeaat  apace  between  the  line  ot  the 
■  circle '  and  the  oentre  of  the  baae  of  each  wedge  or 
'  iaocelea'  trianjle  If  Mr.  Gearing  will  get  a  metal 
circle  and  endeavour  to  perfectly  All  It  with  wedgea 
cut  according  to  hla  diagram  he  will  eaaily  tee  nit 
mittake.  Mr.  Elihu  Burrltt  reeenllr  made  a  compu- 
tation of  tbe  amount  of  time  waatea  la  apelllng  auch 
worda  aa  honour,  oolonr,  Ac,  with  a '  n.'  I  wooder 
how  much  hat  been  waated  In  attempting  to  tquan 
the  circle  ?" 

GLTCEBINE  AS  A  SUBSTITUTE  FOR  OIL.- 
Benry  Fage  aaya :— "  Oae  la  aorrr  to  tee  in  the '  Lettera 
to  the  Editor '  tbat  aome  pay  little  attention  to  the 
extraota  from  Hontalgne'a  Eaaaya.  A  oorreapondent 
aome  time  back  told  ua  tbat  glyeerine  waa  better  than 
oil  fhr  machinery  and  clock  work.  We  hare  now  ano- 
ther atating  that  litbar)^  mixed  with  glycerine  maket 
a  capital  oement  for  chemical  apparatua.  and  girea  at 
a  Utt  ot  aeidt,  Ac.,  that  it  will  realat.  Now,  not  bar- 
ing the  allghteat  faith  in  auch  a  mixture,  bnt  dealroua 
ofputtlng It  to  the  teat,  I  ground  aome  litharge  in 
glycerine,  and  put  it  on  glaaa,  wbere  it  waa  well  ex- 
pMed  to  the  air  and  aun.  I  flnd  now,  after  ten  or 
twelve  daya  that  It  can  be  eaally  waahed  off  with  a 
Ilule  water,  leare  alone  any  acid.  Thia  la  j  oat  what  I 
expected." 

BHAZILIAN  EAILWAT8.-" Beraardln"  aaya  ;- 
I  alwaya  read  with  great  Inteteat  tbe  geographical  notea 
InonrEaaLiBiiMECBAiiic.  Permit  me  to  make  aallght 
remark  ou  the  reply  of  Mr.  T.  G.  to  the  query 
No,  3977.  I  do  not  fiuii  out  how  to  make  eorreapond 
hla  aaaerUon '  no  line  ot  railway  In  the  city  ot  Bahla,' 
and  '  tbe  Bahla  and  San  Frandaco  Ballway,  aome  89 
mllet  long,  commeneet  at  a  pillar  and  enda  at  a  pott.' 
I  extract  the  following  Itnea  from  the  work  '  O  Im- 
perlo  do  Brazil  na  ExpoaicaoUnlreraal  em  Paris,'  Klo 
de  Janeiro,  18S7,  p.  73 :  -'  Railway  ot  Bahla,  Engllah 
Company.- The  part  nowoonalractedand  delivered  to 
trafllo  beglna  in  toe  town  ot  Bahla  (principla  na  cidade 
da  Bahla)  and  enda  at  Alagolnhaa.  diatance  1835  kllo- 
metret  (60  mllet  it  only  llO'i  kllometret).  Perhapa 
T.  G.  will  hare  tbe  kiudneta  to  throw  light  on  thlt 
confuted  qneatiun." 


ARTIFICIAL  LIMBS.— The  tralem  Bail)  Tma,  in 
Ita  obaerratlona  on  the  Bath  and  \reat  of  EuKland 
Society  at  Taunton,  aaya :—" Nothing  in  thia  aalovn 
(Arta  and  Manufactureai.rarlona  aodraluable  aa  waa 
ererythlng  that  bad  yet  appeared,  would  rlial  aa 
evidence  of  extraordinary  genlua  and  peraereranoe, 
the  contenu  of  Mr.  J.  Gllirngham'a  caae,  of  Chard. 
Thia  gentlemen,  yet  a  yonng  man,  and  originally  a 
dIaclpTe  of  St.  Criapin,  haa  applied  hlmaeU  to  the 
repair  of  tbe  human  uaderatanolng  to  an  extent  ael- 
dora  if  ever  before  achieved  by  an  tndirldnal  ttarting 
from  hit  point  In  life.  He  describee  hlmaelt  at  the 
Inventor  of  the  "Scapular  Ann  and  Dermatopercha 
Leg,"  manufacturer  of  artifleial  llmba  and  anrgleo- 
mecbanleal  appllaucea,  Includlag  loatramenta  tor 
diaeaaea  of  the  apine  and  hip,  club  foot,  fractnie  and 
ruptarea,  and  aitiSclal  eyea— indeed  only  give  him 
any  portion  ot  the  human  frame  that  haa  lit u  in  It, 
and  he  will  add  all  the  reat.  Ton  are  not  left  at 
liberty  to  doubt:  there  they  all  are,  the  aubatlta- 
ttonary  llmba  before  you,  and  It  ueeda  no  aaalatanee 
from  other  people'a  eyea  to  diacover  what  akill  and 
beantltnl  workmanablp  in  ateel,  wood,  and  other 
material  had  been  beatowed  on  their  production." 

GASES  EVOLVED  BY  RIPE  FBUITS.-Aoeord- 
Ingto  liEchartier  and  Bellamr,  picked  fralta— auch  aa 
applea,  ctaerrlet,  and  gooaeberriea— at  flrat  abaorb 
oxvgen ;  at terwarda  they  gire  off  carbonic  acid,  and 
In  larger  rolume  than  tbe  prerioaaly-ahaorbel  oxygen. 
At  flrat  the  erolntlon  of  gaa  takea  place  uniformly, 
afterwarda  It  moderatea,  and  then  eeaaea  for  a  Ume, 
and  commencea  again  aud  girea  off  mora  gaa  than 
during  the  flrat  period.  An  increate  of  temperature 
promote*  the  tranaformation.  Whether  light  baa 
auy  Influence  upou  tbe  icactlon  la  not  stated.  From 
ibete  obaerratlona  It  will  appear  that  it  la  unaafo  to 
•leap In apartmenta  where  mieb  fruit  la atiored. 


SEPUES  TO  QITBMES. 


[S7I4.1-BOILEB.— J.  B.  Croailey'a  reptv  to  "  One  in  a 
FIk,"  may  atop  the  httnuung  noiae  made  by  hia  boiler,  bnt  it 
will  not  remedy  the  evil,  which  ia  eauaed  by  aome  Irrecnlarity 
of  the  fluea.  I  have  roTaelf  been  la  a  fix  with  the  aame 
complaint.  I  also  tried  taa  perforated  pbitea  in  front  of  the 
aab  pit,  bnt  found  the  true  renedy  in  roundine  all  eornera 
and  filling  up  all  apaeea  wbere  the  enrrent  of  air  could  by 
any  meana  fenn  a  whirl  or  eddy,  which  la  the  cause  of  the 
humming  noiae  complained  of.  If  ■*  One  in  a  Fix  "  will  exa- 
mine his  fluea,  aad  get  tiiem  naade  aa  near  aa  poaaible  of 
ooe  uairorm  area,  aim  avoid  all  aharp  aaglee,  1  have  ao  doubt 
he  will  Sad  an  improvemeat,  and  I  ahaU  be  glad  to  aee  hia 
report— W.  VaaLKT. 

[3792.J— SRPARArnW  CHALK  PaOM  WATER.— If 
T.  arayling.  H.D.,  will  piece  In  hia  eiatem  aaaall  aheet  of 
line,  and  one  of  copper  attached  at  one  ead  by  aoldar— tay 
9iD.  square,  it  will  canae  a  depoait  of  all  the  chalk,  lime,  aad 
alto  all  tbe  animalcuhe  contained  in  the  water ;  it  seta  up 
an  Immediate  galvanic  action.  I  have  used  the  aame  fbr 
acTcrtl  yeai^— Nil  DiaraaAifDcii. 

[3800.]-PHOTOflRAPBY.— "Would  be  Artiit'wOl  find 


thia  plan  answer  hia  raqnliemeBta.     The  acreea  ahonid  be 
covered   with   white  paper,    aiied   and    vamiahed.  —  Nia 

I>Esr»A!CDDX. 

[3803.]— PEIMBOSES.— IfJ.  D  M."  wiabea  to  chtnn 
the  colour  of  hia  primroses,  he  should  take  them  out  of  the 
soil  aid  plant  them  in  hone-dnag.  and  he  will  aooo  get  % 
very  diifereBt  colour,  I  aee,  in  answer  to  thia  qneatioa,  S. 
Kogera  aaja  that  he  it  willing  to  jrive  a  few  hinta  oa 
hjrbridiaing.  If  he  will  do  ao  he  wiO  greatly  oblige.— Ah 
Axanca  GaaDiiria. 

[889(0-FABASITE»  IN  CANARIES.- Let  "Pakeau" 
scald  the  cage  aad  everything  eouBeeted  with  it  in  boiling 
water,  as  it  ia  the  cage  not  the  bird  breeds  them.  2iid.  Let 
the  bird'a  body  (not  the  head),  be  folded  for  a  moment  is 
flaanel  ateeped  in  turpeatiBe,  provided  Aeii  fame.  Ifnotao, 
Itt  cage  he  touched  here  and  there  with  turpentine  with  a 
quil  top.  Fkmr  anlphnr  Buapeaded  in  flannel  bag  from  the 
top  of  cage  ia  a  good  preveatative.— Pooa  Pipb  Covia 
Makxb. 

[SSISJ— FROM  A.  STRINGER.- The  maker  of  the  veloci- 
pede IS  'niamas  Stanway,  King-street,  Maccletfleld,  price  £7- 
Ic  ia  not  reqaiaite  to  send  a  design  for  ateering  a  vcImc  like  » 
boat,  because  any  blaclumith  can  reverse  the  steeriag  handk 
by  bringing  it  nnder  the  frame. — A  ^aUfOEE. 

[3940.}— V£LOCE.— "  T.  T.  U."  aaka  for  an  opinion  oa  hia. 
plan  for  the  kind  of  wheela  for  liia  vekKC.  'The  following 
aketch  I  give,  aa  I  have  teea  it  used:— a  ia  nave,  t  ia  aile. 


works  round  in  hara  io  be  fitted  aquare  in  r  ratchet  wheel, 
with  thread  cut  oa  axle  to  reoeive  nut  to  acrew  on  against 
ratchet-wheel ;  dstop  screwed  on  nave,  f  spring  to  force  slop 
to  teeth.— Josh  Pabxxx. 

[3»*I.}— MARKINO  INK— If'DaUy"  (p«ge  2«)  tries  a 
roller  made  cf  suit  leather  or  copper-pUce  bbaket-faced  with 
black  aiUt,  1  think  it  iriU  get  bim  oat  ol  his  difBcitlty  ;  but  I 
am  abaid  he  will  aot  aaccaed  anch  ir;th  ordinary  type;  itt 


Digitized  by 


Google 


334 


EN0U8B  M;BcH3J^"ICT  ^^^1^, 


OB  OF  SOISNOS. 


action  on  the  inV.  I  thinVlw  will  hob  Rnil,  *«t™x«  Ibt  dwf  \  '^'o  *n»»,Ba 
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wM  and  ■  fall  deicnptioQ  oT  «rii«i  he  reaiuraT— J   K   f-        " 
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V.  H.  LUDLIB. 

[3»««.]-B00KBINDIN0.-lB  «mir«rto"Q.,  Yorkihire  " 
1  ihould  prefer  handled  letters,  aa  when  be  haa  oooe  o»ef- 
c»mo  the  difficulty  of  keeping  them  perpendicular  be  will 
ind  them  much  more  conveaient  than  the  braaa  type 
eapecially  when  lettering  on  a  well  rounded  back,  aa  tliere  ii 
then  great  difflcuity  in  keeping  the  letters  clear  without  any 
■lurnng.  If  he  wiab  only  to  letter  on  the  eidea,  or  for  iabela 
then  deadedly  the  type  would  be  beat  for  hhn.  In  aniwer  to 
hia  aecond  query,  I  think  he  will  find  the  following  to  be 
«hout  the  uaual  pricea  ;  but  as  it  is  bow  S  or  S  years  ainee  I 
required  to  purchaae,  and  I  hare  not  the  bUla  handy  I  cannot 
guarantee  their  correctnosj ;— Cloth,  la.  to  2a  a  yard- 
luther.  Is.  per  akin-akiieror  sheep,  2a.  6d, ;  roan  morocco 
mm,  4s.  6d  to  6a.;  call,  9i.  lo  10<.  «d.  He  will  find  that 
the  greatest  difference  u  price  la  caused  by  grain  and  colour. 

[40.j8.]1gRAIN1NG 'STUFF,- Vandyke  brown  in  a  little 
beer  IS  the  ariTcle  used  for  oaken  doors;  it  is  termed  orer- 
graioing.— dxMPKk  PaKATus. 

r4008,}-«RAlNING  SIUFF.-Purcbase  .t  the  oil  shop 
ilb.  dryers,  }lb.  burnt  umber  ground  in  oil.  Id.  of  orange 
chrome,  4pt.  turpentine,  ipt.  linseed  oil;  work  np  with  a 
knife  on  a  board  a  handful  uf  dry  whitening  moistened  with 
oil  to  a  consistency;  then  add  the  dryers,  umber,  and  half 
the  orange  chromo  previous!?  ground  up  with  oil  put  all 
into  »  pot  and  thin  out  with  the  oil  and  turiu  i,,  Juat  v  ro- 
portwHi.  The  more  oil  and  turps  wlde.l  the  thinner  the 
coloiw,  »ni^  then  strain  the  whole  through  a  portion  of  tlie 
legof  an  old  stocking  tied  OTer  the  pat.  For  inside  work  all 
the  on  and  turps  must  be  n»od,  aa  the  colour  u  used  very 

[4008]- GRAINING  .STUFF.  -  The  easiest  method  is 
cafcd  oilgralmng.  Take  2  by  mrasare  of  boiled  linseed  oil 
and  1  of  turps ;  to  this  must  be  added  patent  drvere— a  suffl- 
eient  quantity  to  make  it  set  in  6  or  8  hours.  The  quantity 
of  dryera  will  depend  entirely  on  the  time  ol  year.  He  must 
now  grind  up  some  whitening  in  lurps  and  mi«  with  it 
f.  "','''  »"'"«"'  the  time;  when  be  liuds  i(  beginning  til 
thicken  b<i  must  rub  a  little  sparingly  with  bis  brush  un  some 
old  paint-work,  and  draw  bi^i  gra„u„g  coiu'is  ddwo  it.  If  ho 
fliids  Uie  coinb  marks  run  in,  he  has  not  got  sufficient 
Whitening;  he  mu»t  keep  ndding  more  until  he  finds,  on 
liml.  that  the  comb  nmtka  reiuniii  di.tiiict.  The  whiUnlug 
is  simplj  put  in  to  ui.ikc  it  comb.  .inJ  not  for  any  ulher  pur- 
pose; tl.crelore  when  you  have  obiaiud  this  do  hot  put  iu 
any  more,  as  it  only  destroys  ine  transparency  of  the  w«k 


[4008.1 -WiTEaiNO  OA«DKN.-Tbe  endoicd  t«agh 
drawing  wlH,  I  think,  ezplaia  to  F.  H.  Joaet  a  cheap 
mathod  of  maVtinn:  a  force  pomp  for  vataring  bia  garden.  I 
have  had  one  in  use  aome  time.  A,  eonunoa  lend  pnnp  ;  B, 
valye  ;  C,  aoUd  plmira  from  pump  ;  D,  outlet  pipe  ;  £,  small 
cask,  or  aay  anitabrs  air-tight  reaael  holding  about  egal. ; 
>',  Talye;  B,  outlet  pipo,  reaching  to  within  ab  oat  2in.  of  the 


W."  may  safely,  and  with  great  advanlaKo,  place  a  swarm  in  1  «*»•"■•>»  "'  tOKethsr.     Tlio  eou'n  Art  ui,dc  of  horn,  irory. 
it.    The  combs  of  a  stock  liive  very  soon  become  bUck.,  but  I  "'  'r**- .  V*"  vei  n»  of  the   o«k  srs  wiped  out  with  a  piece  of 

iJiia  U  of  no  eonsKjucocc.  Ihounh  it   ma?  be  well  to  cut  out  a  I  «">•*  "f  «"«« llEKM  P*  o* 

little  of  the  lowest  part  of  the  comba.  Any  mouldy  combs,  or 
those  filled  with  old  pollen  aliould  beoarcfully  removed.  "  S. 
W.  will  find  much  oondeaaed  information  in  "  Manuals  for 
the  Many,  Bee-keeping,"  price  4d.,  at  171,  FleM-atrect.— 

CS97I.1— DISPUCEUENT  OF  3HIP3.— To  work  ost  the 
diaplacement  of  any  vessel  would  take  a  eolumn  of  our 
"  voracioiu  jooraaL  The  calculations  are  maatiy  made  by 
StirtiQg'a (bettor  known  as  Simjison's)  rolsa.  Dr.  Woollev's 
nilfl  ia  also  ttsod;  this,  though  far  shorter  tlinn.  is  not  quite 
■0  acoitfato  aa,  Stirling's.  The  whole  method  of  calculation 
■>  deicribed,  with  anamples,  in  Peake'a  "  Naval  A.rchitecture," 
pnco3a.,pahUabed  by  Virtue  and  Co.,  Amau  Comer,  London  ; 
alao  iu  "Theoretical  and  Practtcol  Shipbuilding,"  edited  by 
Profeaaor  ilankine,  price  (I  think)  £1  3s.;  and  i^  "Naval 
Architecture,"  by  John  Scott  Russell,  published  at  40gs. 
-F.W.C. 

[3072.]— IKON  ST1IN8.— "  J.  H.  P."  can  take  bis  iron 
stains  out  of  calico  or  linen  with  salts  of  lemon,  which  can  be 
obtained  at  the  druggists.  The  war  to  do  it ,  is  to  bold  a  tea- 
spoon wrth  the  conv  ex  side  up,  and  place  the  fabric  on  that 
part  whieh  is  stai  ned ;  pal  a  small  portion  of  the  salt,  and 
nib  it  with  the  Anger  moistened  with  warm  water,  the  pro- 
ceas  to  be  repeated  till  the  spot  disappears.  This  is  an  old 
and  well-tried  recipe.    I  hare  soen  i  t  practised  with  success. 

[•3973.1-WATER  VELOCIPEDES.-They  can  be  obtained 
at  Boniwetl's,  Richmond.  "J.  D."should  go  and  hire  one  for 
a  short  time  to  see  how  he  likes  it.  But  why  not  apply  the 
principle  to  a  boat?  I  can  send  aa  iliastratien  of  one  served 
in  that  UBiner,  if  "J.  D."  woaU  like  one.— Sempis b 
Pabatvs. 

[Send  it] 

[3986.]- CYANIDES.— I  do  not  remember  at  present 
where  the  fullMt  information  on  the  direct  formation  or  syn- 
thesis of  cranides is  to  be  found;  but  [  can  teU  "J.  W." 
that  though  the  process  is  very  interesting  from  the  scientiflc 

Soint  of  view,  and  was  particularly  ao  at  the  time  of  its 
iaoovery,  when  it  was  generally  believeJ  that  organic  com- 
pounds could  only  be  prodaced  by  vital  processes,  yet  it  has 
no  practical  value,  and  H  not  worked,  because  at  the  necessary 
temperature  there  is  Meh  loas  by  volitilisation  that  the 
process  is  far  more  ea^ensire  than  those  usually  empkiyed  ; 
the  other  bases  will  act. — Siox a. 

[3992.]-THREADS  IN  R0PE9.-I  enclose  for  "One 
Anxious  to  Learn  "  a  table  of  the  Bamber  of  throaU  in  ropes 
from  iin.  eircumfaNBe*  up  to  12in.,  vbiek  Kay  he  implicitly 
relied  on,  as  it  ia  (Ulowai  np  in  all  the  Gavorument  dock- 
yards:— 

Thde  STaanD  Shboud  Laid  RorEs. 


[41X15}— OROASS.- 
him  lial  Ibc  ninkiog  of  the'keVa  ia  rimm™'  liT*  "'■  '■'*« 
old  organa.  If  he  Jill  look  at  th^  ^JS,7.^ l^'"""^'  "* 
most  jirobably  6nd  it  of  <«k  Tl  e  h«t  Site  .^^  **  *"' 
this  beam,  or  »,mo«hinr  imniediatelt  c^LTSiS*'"'-.T"P' 
«u«ng  the  backfall,  to  4.e.     The  I^Jf  .^^^^-^^  ■' 


and  a  75  wliad  on  tfa» 


bottom  ;  K,  guide  for  plunge-rod.  It  can  now  be  used  as  a 
common  pump  by  having  a  union ;  an  india-rubber  or  any 
other  pipe  may  be  screwed  on,  and  there  would  be  sufficient 
force  to  carry  a  continual  stream  6nfl.  high.  The  cask,  oi  air- 
tight vessel,  may  be  placed  at  any  disUnce  from  the  pump  •  a 
round  hole  in  the  bottom,  with  a  piece  of  stout  leather 
weighted  is  sll  that  is  required  for  valve.— B.  0.  Z. 

[InI7.i_CRICKET  BATS  -Willow  is  the  wood  used  for 
the  blades;  when  spliced,  part  wood  and  part  cane  is 
generally  used.  1  should  not  advise  "Stump"  to  try  to 
make  them,  as.  unless  he  is  a  good  aorkmiin,  he  will  un- 
doubtedly make  a  mesa  of  it  — Sempei  Pakatus. 

[H25.J-HORSE  POWER-The  general  rule  istomalUply 
together  the  preaaure  in  pounda  on  a  square  ineh  of  the 
piston,  the  ares  of  the  piston  in  inches,  the  length  of  the 
atroke  in  feet,  and  the  number  of  atrokes  per  minute :  the 
rtault.  divided  by  SS.OOO,  will  give  the  liorse-power ;  but  it  is 
necessary  to  deduct  about  1-lOtb  of  the  whole  as  an  allowance 
for  friction. — Cijtubkkt. 

[4037.  4038.  40,W,  4063.]- MEDIC.tL  COILS. -Being 
T'J  '  '  "*'"'"'  ™f«''  to  past  uuinbera ;  but  some 

of  the  questions  asked  me  on  this  subject  have  been  recently 
answered,  and  full  particulars  given.  Aato  "  A  Coal  Miner's  " 
questioa,  it  is  very  bard  to  say  where  fittings  can  be  got, 
particularlv  where  one  does  not  know  his  locality  ;  the  best 
directions  I  can  give  is,  make  them,  which  is  easily  done  by 
any  handy  person  ;  thus,  for  the  part  carrying  the  screw  an 
elaborate  brass  casting  may  be  employed,  but  is  no  better 
than  a  simple  arch  formed  of  sheet  brass,  on  the  middle  of 
which  a  thick  piece  is  soldered  for  the  screw  to  work  through. 
My  own  early  attempts  (and  very  succesiftil  Ihey  were,  and 
even  with  some  pretensions  to  artistic  effect)  were  built  out 
of  all  kinda  of  odds  and  ends ;  even  coat  buttons  were  pressed 
into  service.  The  pillar  to  carry  the  apring  may  bo  made  of 
any  stout  rod.  or  even  of  a  thick  wire,  passed  up  the  middle 
of  a  piece  of  wood  turned  up  to  shape  and  fitted  with  a  screw 
at  the  end.  For  medical  purp<«es  "  R.  T."  would  find  the 
condenser  injurious  instead  ol^  beneficial.  It  cannot  be  too 
plainly  understood  that  for  this  purpose  violent  shocks  arc 
not  desirable,  but  a  full  steady  Sow  of  mild  pulsations.  I 
would  advise  '•  Rather  Dull "  not  to  use  a  water  regulator ; 
they  ate  nuisances,  and  interfere  with  the  laat-mentioned 
principle.  It  is  far  better  to  control  the  force  by  a  commu- 
tator throwing  different  lengths  of  wire  into  action,  and  by 
either  withdrawing  the  core  or  covering  it  with  a  eliding 
brass  tube.  I  think  "  Inductorium  "  is  mistaken  in  the 
meaning  of  terms.  If  a  wire  were  woucd  in  different 
directions  in  its  two  halves,  not  the  smallest  effect  would  be 
produced,   as  one  half  would   act  directly  opposite  to    the 

H;  """tralise  it.  But  if  we  start  winding  from  the 
middle,  it  ia  necessary  to  wind  in  what  a-e  may  call  opposite 
directions  in  order  to  make  the  continuous  direction  the 
same,  just  as  it  is  ia  the  two  arms  of  an  electro  in  .gnet  ;  so. 
also,  each  layer  appears  in  one  sense  to  be  i  n  opposite  direction 
to  the  one  above  and  below  it;  but  electrically  it  is  in  tbe 
same  direction.— ;jjuma. 

[4i)3l.]-LEATHER  CUTTINQ.-TO  "J.  C."-I  consider 
the  screw  motion  better  than  rack  and  pinion  for  your  job 
Tlie  reason  for  its  going  hard  is  the  great  diameter  of  the 
screw.  II  It  were  lin  thick  iiisicad  of  2  it  wonid  be  strong 
enough  probably,  and  take  les.  thin  half  the  power  lo  work 
It.  I  have  investigiited  this  sul.ject  mathcmaticdily,  and 
have  arrned  at  a  reault  that  would  aatoniah  moat  engineeis. 
judging  at  least  from  what  general  practice  is.  1  have  not 
yet  been  able  to  try  practically  whether  my  theoretioal 
result  is  oirrect,  but  have  snbmilted  my  cslculation  to  Dr. 
E.  B.  Deoison,  who  is  a  practical  as  well  aa  a  acientilic  man, 
and  he  sees  no  lallacy  lu  it.  I  have  for  some  time  past 
inisndcd  to  s.:nil  it  to  tbe  Kmolhh  Mxcuabic,  aud  shall 
do  so,  1  ho|m  sborlly— J.  Ii.  I', 

[4032  J-ORIPCHUCK-Pbe  chuck,  as  shown,  was  for  a 
lathe  ol  oin  centre  wiili  in.iodrel  not  bored  up.  I  have  since 
madoooc  2in  aliorlenor  a  4|in  lathe,  the  mandrel  of  which 
la  bored  with  a  Jin.  bole  about  6iu.  deep.  Less  length  would 
do— say  3in.— J.  K,  P. 


this  nse.  and  the  pallats  coBSBquentiy  doTot  fiST enough 
allow  a  sufficient  supply  of  wind  to  the  pipes  I  nllv^ 
argre  old  organ  of  3  rows  of  keys  for  many  years  whS> 
to  me  aa  good  as  a  thermometer  in  telUag  the  amaoat  ^1 
In  tbe  summer,  if  at  all  hot,  not  only  did  ths  km  fialf' 
one  of  the  sliders  always  becane  immorabla  ThiJ 
owmg  to  the  reason  above  sutad.  and  to  the  waminrJ 
upper  board,  which  waa  of  oak.  The  only  remedy  fo'Jfc la 
to  screw  np  the  nuts  under  the  pallet  pull-dowus  TuTwill 
raise  the  kevs,  but  care  muat  be  taken  if  the  wo«th«aUera 
to  Hnsnn,  these  keys  again,  or  they  will  be  too  high  and  the 
pipes  belonging  to  them  will  most  probably  speak"  The  onJ» 
perfect  core  wiU  be  to  make  a  new  and  mach  stouter  bacUafi 
beam  of  dry  mahogany,  well  aeeored  to  Uie  botton  of  the 
wind-cheat  or  elsewhere.— CAKEaTOW. 

[4037.]- WHEELS. -TO  "R.  T."-The  real  practical 
diameter  of  what  is  called  the  "  pitch  circle"  of  a  wheel  ia 
rather  more  than  the  distance  measured  from  the  bottom  of 
the  teeth  on  one  edge  to  the  top  of  the  teeth  oa  the  other 
edge,  the  tnfle  that  I  call  "  rather  more  "  being-  the  amoant 
cat  out  between  the  rooU  of  tbe  teeth  to  prevent  the  poinU 
of  the  teeth  of  the  wheel  with  which  it  works  iiiimio/^an4 
the  diameters  of  wheels  of  the  same  set  are  exactly  at'  thiar 
pitch-Ime,  proportioned  to  the  number  of  teeth  -  so  that  if 
your  ISO  wheel  measured  Sin.  a  little  less  thauhalf-wav 
down  the  teeth,  then  the  30  wheel  would  he  t  iu  diameter  at 
lU  pitch  line;  and  owing  to  there  being40  teeth  to  every  inch 
duineter,  would  be  called  No.  40  on  the  Manchester  wheel 
guage.  In  the  same  way  No.  10  has  10  teeth  to  every  inch 
diameter,  and  No.  12  has  12  to  every  inch,  and  so  oa.  Now 
for  the  "addendum,"  as  it  U  called- that  is.  the  amount  the 
teeth  prtject  beyond  the  pitch  line.  On  tba  Uaachcstar 
guage  this  quantity  Is  always  one  division  of  the  leale  on  each 
side  of  the  wheel,  or  two  divisions  tor  the  two  sides,  addad  t» 
the  pitch  diam^  Thas,  on  tb.  10  ga^n  a  3«  whael  wiU 
beS5  -I-  a  =  S7-10th(  over  all;  and  oa  the  8  goase  aK 

37  & 

wheel  would  be  —  =  4— diameter: 
8  8 

n       1 

JOgaagewoaldbe—  =  3-  =  3  86 ;  and  a  68  wheel  oa  H» 
SO       as 
66         II 

J7gaagowouldbo—  =  2— .     It  is  a  mere  matter  of  nro- 

87         27 
portion,  or  what  is  called  a  rale  of  three  snm,  for  fltiding  the 
pitch  diameter ;  and  the  rest,  which  I  call  the  "  addcnt^n," 
f  [)"'p"'"°  '"  ""^  *''••'  "*  ""  •""«  'i"**!  teeth.— 

[4047.]-MUSICAL  TERHS.-In  answer  to  "J.  B.  W.  " 
he  is  evidently  not  well  up  in  organ  stops  or  the  labelling  of 
the  slop-handles.     The  pitch  of  the  principsl  organ-stops, 
such   as  the  open   diapason,  dulciana,  claribdla,  gamba 
trumpet,  tc,  is  of  what  is  called  Sft  pitch,  because  the  pipe 
of  these  stops  to  produce  CC  mast  be  8ft.  long  or  thereabouta, 
being  a  little  longer.  If  the  pipe  is  of  small  scale,  and  shorter 
if  of  large  scale.      If  you  pull  out  one  of  tie  aba>-e-named 
stops,  and  press  down— say  fiddle  O,  you  have  the  fiddle  S 
note,  corresponding  aith  the  lowest  note  on  the  violin.    Any 
stop,  then,  on  the  organ  or  harmonium,  which,  when  drawn 
and  a  given  key  pressed  down,  gives  you  the  pitch  you  expeot 
to  get  according  to  the  note  pressed  down   in  an  8ft.  stop, 
whether  it  goes  through  the  compass  of  the  instrument  or  a 
pirt  of  it     The  pitch  of  the  human  voice  and  of  ordinary 
matruments,  as  the   Diano,   violin,   flute,   clarionet,   oboe, 
bassoon,  !tc.  is  8ft.     Now  if  you  pull  out  the  doable  diapason 
16fi..  double  dulciana  ISft.,  or  bourdon  16ft.  (tone),  and  preaa 
down  the  fiddle  O  note  as  before,  you  will  not  get  the  fiddle 
6  tone,  but  an  octave  below  it.     Any  stop  labelled  16ft., 
whether  it  runs  through  the  whole  compass  of  the  inatrament 
or  a  small  part  of  it  is  called  I6a.  pitch,  and  gives  you  aa 
octave  below  tbe  tone  jou  expect  to  get  from  a  given  note. 
But  if  yo:i  pull  out  a  stop  labelled  411.,  say  principal  or  ilate. 
and  press  down  Addle  G,  you  will  not  get  that  note,  bat  an 
octave  above  it.    If  you  puU  out  the  16th,  or  any  stop  labellet 
2fc.,  and  press  down  fiddle  G  key,  you  will  not  got  that  note, 
but  3  octaves  above  it.    Any  atop  may  or  may  not  go  through 
the  whole  compass  of  an  instrument ;  but  it  is  of  18ft.,  8(t, 
4n.,  or  in.  pitch,  as  I  have  explained.— CAMxaioir. 

[4085.]-ORG1N  PlPE-l— In  answer  to  "J.  P.-  there 
is  no  such  thing  mt  CCC  open  diapaaon.  CCC  is  tbe  lowest 
of  the  doubU  diapason,  or  bourdon,  or  any  other  16H  stop. 
Organ  bailders  first  cast  the  metal,  then  plane  it  to  the 
desired  thickness.  Different  organ  huUders  have  differeat 
thicknesses  and  soales  and  weights  of  wind  to  correspond. 
The  once  noted  builder.  Green,  made  his  piM^reiy  thin,  of 
small  scale,  with  small  weight  of  wind.  uVorgans  were 
very  sweet,  but  of  the  chamber  organ  tone,  and  wanting  in 
the  full,  bold,  ringing  tones  of  the  old  Father  Smith's  organs. 
<he  pipes  of  which,  as  a  rale,  were  of  thick,  honest  metal, 
and  well  blown.  An  organ  builder  would  mioet  many  pipoa 
from  the  same  aheet  of  metal,  as  he  would  Buny  wood  pipea 
from  the  same  board.  A  small  scaled  pipe  will  always  be 
longer  than  a  large  acalod  pipe  giving  the  same  note.  As  to 
tbe  relative  diameters  uf  open  diapason,  principal,  ftfleentk, 
k^  .  no  two  organ  builders  are  agreed  ;  but  the  most  sensible 
ne'ion  seems  to  be  this,  and  it  was  adopted  constantly  by  the 
beat  builder  in  England,  has  ever  seen  :— Miko  the  pnncipal 
one  scale  leas  tlmn  the  open  ;  tbe  15th  one  scale  less  than  the 
prindpal;  the  ii^ad  one  scale  leas  than  the  loth;  and  soon. 
As  to  a  mixture  stop,  tbe  relative  diameter  of  the  pipea 
depends  entirely  npon  the  character  of  mixture  which  la 
wished  to  be  ebuined.  whether  a  full  or  sharp  mixture, 
comet,  Ike  Tbe  tength  of  middle  C  open  will  be  about  911. ; 
middle  C  principal  Ift. ;  middle  C  ISth  Bin.— Camkbtoh. 

t40.«.)-El.KCTllO  MAGNETISM.— "F.N.  F.'s"qttcs- 
tion  is  somewhat  obscure.  II  1  understand  it  aright,  the 
best  position  for  placing  the  magnets  is  in  the  lines  of  the 
radii  of  the  revolving  wheel- not  as  tangents  to  it,  becaase 
the  whole  face  is  brought  into  near  neigbouurbuud.  w-bile  ta 
the  Ifttier  case  only  the  edges  would  be  so.  Of  course  Che 
cat-off  should  'ic  so  arrao  ged  as  t:i  st<ip  tbe  current  slighttf 
before  the  armature  reaches  the  pusitiou  of  strongest  atuac- 
tion.  in  order  to  demagnetise  completely  by  tne  time  it 
crusse .  that  posiliou,  otIierA-ise  there  wuuld  bo  a  tendency  at 
that  point  to  stop  the  morion.— SttiMA. 

[4"57.]-aALV  1  NIC  KUTERlE-j.— Noitlier  Uie  nwn- 
gancsc  or  sulphate  of  lead  battery   is  at  all  siiila>>iu  lor  tue 
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_  uidieit«ds  thejr  will  meUher  of  tbem  ■aitain-  a 

it  of  large  qntntity  fbr  fioy  time.    Uv  nut  paper  will 

■riiaTiTj  give  toe  iaformatian  "  F.  N.  V.'*  viilies  for.  — 

[«0«8.}— PaEMBTIKO  FLOWERS.— "G.  0.  F."  mtut 
■at  expose  them  too  miuli  to  the  isBncoce  of  light.  IQe  will 
flii4  BO  difficaltr  in  "  Uying  them  oat  "  if  ho  plaeu  them 
est^Uly  OR  thiec  thiorbeiit  piper,  u  loon  u  ponible  tftec 
coUectiog,  «ad  ooven  them  by  bending  over  tHemp  Dram  one 
eonuae,  aaotber  piece  of  piper  w  that  m  he  wmagn  the 
petals,  kc,  he  preuea  them  into  place.  Before  tSey  get 
quite  dry,  he  afaooM  examine  and  arrange  any  parts  that  are 
prMied  out  oflhs  natural  poiitioo.  I  hare  a  hortuloi  siccni 
cxmHiUBt  of  aone  of  the  moat  minute  and  delicate  laares  asd 
ilawai,  galhwad  daring  the  paat  S  or  10  vean,  which  are  ai 
beantifnlu  vhen firet  obtained.— II.  £.  Qodkex. 

[41170.}— THEUIHS.— t'oranawer,iee"J.K.  F.'a" letter. 


Si; 


lOTES  A5D  QITEBIBS. 

t408l.1— FLUTE.— I  hare  a  Ante  maie  hjr  Starke,  London, 
wbidi  if  nearlT  a  whole  tone  too  tat ;  ii  there  any  way  to 
alinrpea  it?  I  nare  tried  in  town  hire,  and  can't  get  It  oone. 
The  flnte  baa  a  rery  awaat  tone,  and  I  am  very  bud  of  it  lo 
don't  wlab  to  change,  if  pouible.— J.  T.  O'BarEH. 
C«e3.}-CLE4NIN0  WHITE  CORAL.— I  hare  aoms 
of  coral  roef  (originally  white,  I  am  told)  bnt  now  very 
Jirty.  I  hare  trie  1  to  clean  them,  fint  by  wuhing  them  in 
pnre  water,  then  with  aoap  and  water.  They  are  atill  a  dirty 
grn.  WOl  any  reader  toll  me  how  to  get  tnem  white,  aaa 
oblige? — A  Kbw  RxADxa  or  Tna  Mxchanic. 

4084.}— COMET.— Haring  leen  a  mention  in  one  of  the 
daily  papen  of  the  expected  arriral  of  one  of  these  strange 
bodies,  I  ibanld  (ssl  much  obliged  if  lomaons  among  our 
ntroaomical  readers  wonld  lundly  inform  me  in  what  oon- 
ateUation  search  should  be  made  iirat,  and  whether  it  wonld 
be  likely  to  be  riiibls  to  the  naked  eye  r— W.  &. 

r|M»S.>-raB«T8  mCEOSCOPE— Will  Mr.  E.  Peny 
iiMonn  MB  wiiet  is  Uie  diatanee  between  the  loos  and  the 
object  glaa*,  elao  wbace  the  iastmraesit  majr  be  obtained  ?— 
SAiortAB. 

r«08«.]-FIIZBOT  STORM  0LAS8.-WiU  any  radar  pub- 
lish the  ftfBilt  lot  nakioK  the  abore  ?— W.  V.  iodhs. 

tVmj-OLASS  PAmTINO  — WUt  yon  let  me  tiunk  Mr. 
AaktoB  rei7  mash  br  the  troaUe  be  ha*  taken  t    The  only 
thing  in  which  I  fesr  failure  is  the  oxide  of  gold  and  calcined 
silver,  may  I  theralbre  trsspaas  npon  your  space  and  his  kind- 
ness lor  brief  replies  to  the  following :— Where  can  I  procure 
tlie  above  two  chemicals  purest  and  cheapest  F     Does  hs  con- 
sider prussiate  of  potaaa,  indigo,  and  the  earths,  burnt  umber, 
eienna,  and   vaaayke    brown,  permanent;    ir  not,  will  he 
kindly  set  as  np  with  brawns  and  bluaa  ?— Sabiji. 

[4068.]— OBJECT  QL&SS.— Will  lomeane  kindly  aasiit 
me  out  of  a  little  difllculty,  that  is,  what  (Vitances  should  tbe 
linea  be,  namely : — 

Eyepiece  Ns.  1.  4in.  diameter,  iin.  foew 
„        Ho.  2.  fin.         „         Sin,     „ 
„       Na  3.  tin.         „         Min.   „ 
„       No.  4.  lin.         „         8ui.     „ 
Stops-between  I  and  9,  8  and  4.    And  what  distance  should 
there  be  between  S  and  3.  as  I  hare  a  Sin.  achromatic  object 
elaaa  of  which  1  am  utisfled  wiih  the  night  power,  bnt  in 
the  day  power  there  is  a  dianesslike  a  glaas  out  of  focus  ?— 
O.B. 

(foet.y-hSVSBL  SSCAPSVENT.— ■■  Nehedy"  has  re- 
plied to  my  question  in  a  sneering,  1  had  almost  written, 
msaltinr  mannsr;  I  did  not  ask  for  wit,  bnt  information.  He 
erideatly  thinks  1  knew  nothing  about  what  X  wrote,  and 
wanted  to  steal  flometbiug  tlirougb  the  medium  of  the 
SKOuaa  Kiohahic.  Allow  ms  to  tell  him  that  I  hare 
occasionally  seen  a  lerer  escapement,  and  have  planted  a 
new  one  or  two,  bnt  whai  1  wanted  to  know  was  the  best 
way  without  going  far  into  arithmetic  to  gauge  the  **  proper 
dimensioaa"  of  uie  parte  of  an  escapement  relaUve  to  each 
other,  that  is  to  say,  sixes  of  'scape  wheel  and  roller,  length 
of  lever,  place  for  ruby  pin,  A«.,  ^,  and  the  best  way 
readily  to  get  the  angle  for  pallets  and  lever,  and  whether 
the  sams  rulea  answer  for  club  wheel  as  pointed  tooth 
escapements.  Also  in  converting  a  verge  or  English  hori- 
zontal into  a  lever,  the  best  way  to  do  so  "  aupposing  the 
pieces  to  be  already  made,  for  I  think  nobody  would  take 
the  trouble  to  make  a  lever  escapement  when  it  can  be 
bought  ao  cheap  rough.  Tbe  remark—"  aaiu  of  clothes 
to  ft  anybody  "  was  qaitt  uncalled  for,  as  the  same  gauge  or 
dimensions  will  answer,  proportiooab.y,  Ibr  all  size  watehes. 
If  "  Nobody  "  cannot,  or  will  not,  now  answer  my  question, 
perhaps,  some  other  practical  maa  will  kindly  give  me  the 
,  laArmation  I  aak  for. — GaaocHU*. 

[«90.;;-GILDINa  BATTEai.— I  wish  to  thank  "  Tan- 
gent *'  for  his  information  (gilding  bxttery)  which  be  sent 
a  few  week*  age,.aad  I  bare  Men  aniiouslr  luokjug  for  the 
few  hints  he  promised  me.  as  I  with  to  learn  the  gilding 
■ractically,  if  possible.  I  tried  with  one  cell,  and  followed 
ua  instroetioaa— baatini  the  bath  to  about  60°  Fahr,  put- 
^^  a  piece  of  sold  on  wire  from  positive  pole,  and  a  piece 
of  ziae  (aa  1  bad  no  platinum)  oq  the  negntive  wire,  but  I 
eoold  |«  no  depoaiL  Will  you  tell  me  where  I  am  still 
msg,  ror  the  bath  I  need  merely  an  os.  of  cyanide  of  pot- 
tessmmtet  pint  of  water,   and  left  the  battery  for  sereaal 

■"!!'■  of"  '"'"*  *"  ""''  '"  n".  I  "Ul  "■>»»*  ray  address 
'"■„  !,■  '  "™»>n,  or  a  drawing  how  toarrang*  the  battery 
mil  obUge.-0»i  i»  A  Foo.      "  — »  •> 

i:«M.}---PLAN  oy  CAKOE.-I  should  be  gUd  to  take  ad- 
rantage  of  "  Boat  BnUder'i "  kind  oibc  to  send  a  plan  of 
a  oano^  and  to  caamunioate  wiUi  bim  direct  if  he  would 
wnt*  tom»— J.  P.  O'Bnnn,  81,  Lord-street,  Liverpool. 

IW«»2-MHf  ,„PGLISH  CONCEETINA.-Would  our 
worthy  fnend  "The  Harmonious  Blncksmith,"  or  some  other 
mosical  correspondent,  kiodW  explain  the  merits  of  an  Eug- 
■Isbeanoertina?  Are  they  really  musical  iBstrumenis,  and 
the  best  uihatitutes  you  can  get  when  circomstaaee*  wiU  not 
allow  of  a  piano  or  or|;an  ?— Cost. 

I  P^-^^"!"^  OP  PaOJECTttES.-How  much  rise,  or 
tail,  usre  will  be  in  a  plane,  on  which  a  cannon  ia  llred  to 
•e  ttpti  to  1  degree,  on  the  laegent  acale,  as  IHud  when 
prscdaiogon  a  tidal  rirer  at  a  Hoaling  target,  the  range  is 
rery  much  affected  by  the  rise  and  fall  of  the  tide,  which  is 
naied  by  the  elsiatkin  of  the  plane  t  U  the  tide  is  lowering 
tbe  range  increases,  and.  if,  on  the  other  band,  it  is  riaiog  it 
oeersssc*  in  a  simlar  manner.  Mot  having  seen  the  devia- 
tion noted,.  I  ahali  feel  uUifeil  by  jour  answer,  in  ou  of  your 


papers,  asl  am  a  regular  snbscriber  to  tAe  Mkchahic.  If  a 
stone  is  ejected  from  an  ioitroment  on  a  given  plane,  and  at 
a  girsn  angle.  It  will  not  go  so  far  aa  one  under  similar  cir- 
cnmstancea  from  a  plaae  Soft,  higher. — W.  Kklsall. 

[40M.]— COPPER  COIN.— WiU  any  brother  reader  infarm 
me  what  this  coin  is.  of  which  I  send  you  a  full-size  sketch. 


The  head  is  Terr  mock  like  the  Elwaidt,  and  the  coin  Terr 
thinf— N.  T.  M. 

[4095.]— SILVER  COIN'S.— Wonld  any  Und  eorrespondent 
ialorm  m*  what  the  lUrsr  ooia*  are  of  which  I  aaoKwe  AUl 


sited  copies ;  they  are  thin.    Tlie  small  one  hu  rays  appa- 
rently issuing  from  the  bends  of  the  figures  ?— A  BsoiKHKa. 

[40M1— AERATED  WATER.— Will  any  reader  give  me 
instructions  for  constructing  uu  apparatus  for  raakinjc  aerated 
water?  It  ia  made  by  iiapregnating  tlte  water  with  tbe  gaa 
from  sulphuric  acid  (oil  ol  vitriol )  and  chalk.  I  want  to  know 
how  it  is  forced  in  to  impregnate  the  water,  Stc.  ? — D.  W.  L. 

[*097.]-A  VELOCIPEDE  FOR  SPORTSMEN.— I  hare 
been  trying  to  fix  on  the  best  plan  for  a  3  or  4  wliceicd  veloci- 
pede for  carrying  two  persons,  and  in  addition  two  dogs,  for 
shootioff  purposes  in  winter,  or  a  portable  caavai  bout  for 
fishing  itt  fttmmer.  1  live  in  the  west  of  Ireland,  aud  am 
surrounded  by  lakes  which  are  at  rarious  distances,  and  fre- 
quently it  is  not  easy  to  And  a  comfortable  or  safe  stable  to 
put  a  horse  in.  It  would  tbererore  be  a  great  boon  to  mo  and 
perhapa  to  others  who  are  fond  of  a  day's  amusement  with  a 
rod  or  gun.  Could  a  really  servicable  3  or  4  wheeled  velo- 
cipede be  obtained  suited  for  tbe  abovef  I  ahould  prefer 
ease  in  propelling  it  to  speed.  I  hope  some  of  your  clever 
eoneapondcots  may  give  me  some  assistance  in  the  matter. — 
LxjfD  or  THS  West. 

[4098.]- "EMIGRANTS' INQUIRlES.-WiU  any  kind 
brother  reader  inform  me.  how  1  could  emigrate  on  the 
eheap  to  aome  healthy  colony  where  I  could  meet  with 
employment  in  the  building  trade.  I  could,  if  hard  pushed, 
turn  my  hand  to  paioting,  plumbing,  masonry,  and  muuv 
other  useful  branches.  Having  a  wite  and  family  I  have  nut 
the  means  to  turn  out  as  I  would  wish.— A  HaniHur  Wuea 
TiADXsifajt. 

[4099.]  -OBSERVATORY  -I  want  to  erect  an  observatory 
for  a  redecting  telescope,  like  the  one  deacnbed  in  the 
"Intellectual  Observer"  of  July,  1864.  The  chief  difflcully 
will  be  in  getting  an  ordinary  carpenter  to  make  tae  roor  so 
that  it  ihall  turn  round  ensilv  and  smoothly.  I  Intend  to 
cover  the  roof  with  felt.  If  any  correspondent  has  ever  built 
one  on  this  plan.  I  should  be  much  obliged  if  he  would  give 
me  the  benellt  of  hi*  experience  ?  Tbe  whole  cost,  iuolu'ling 
labour  and  materials,  is  said  in  the  "  Obserrer  "  to  be  under 
£11. — Alool. 

[410a]— TOOL  FOR  SWAGING  BOLT  AND  SET 
SCREWS. — Will  some  resder  inform  me  how  to  make  a  tool 
for  swaging  small  bolt  and  set  screws':- Amatxue  Blacx- 
nrTB. 

[4101.]— DIFl'ERENCK  OF  TEMPERATURE  BENEATH 
TREEo. — Whst  is  the  c  luse  of  the  difference  of  temperature 
noticeable  in  passing  under  some  trees  iu  tiie  summer  months. 
I  hsre  often  been  struck  by  it,  and  a  few  days  ago,  during  a 
long  drive  through  llererordghire  lanna,  iitiiiut  sunset  and 
an  honr  or  so  afterwsrdi.  the  air  was  quite  chill,  bnt  whenever 
I  paased  under  certain  trees,  a  pull  ut  hmt  iu  my  face  was 
almost  startling;  indeed,  it  felt  like  passing  liefore  a  fire.  I 
had  no  means  of  testing  the  difference  of  temperature  under 
the  trees  and  a  few  yards  out,  but  1  am  sure  it  must  Lave 
been  many  degreea  I  have  only  noticed  the  above  on 
summer  evenings.- K. 

[4102]-GAI,VAlfI3M.— Wanted  to  know  best  works  on 
medical  electricity,  and  prices  of  same,  aud  publishers.  Also 
kew  to  make  a  galvanomeur  ?— T.  B. 

[«103]-CU)G  IRON  MACHINE.— Could  any  of  our 
readers  give  a  description  of  one.of  theae  machines,  so  that  1 
may  make  onef— LANDAKIlfl. 

[4104.}-BEES.— Will  "Anon  "be  kind  enough  to  inform 
me  where  I  can  obtain  '•  Payne's  Bee  Book,"  he  recou- 
menils  in  Mxcuahic  of  June  lUf— A  Bxi  Kxipxa. 

[4105,] -HALL  MARKS.-W.il  any  brother  reader  kindlv 
inform  me  where  1  can  priicnre  a  book  cimtaining  the  hall 
marks,  so  that  I  might  be  able  to  tell  tbe  dates  of  old  plate, 
«c.,  and  nbottt  tbe  price  uf  such  ? — CATsara  Uiahond. 

[410«.]-GOl,D  COINS  OF  EDWARD  UL-Wliat  u  the 
ralue  of  a  }  gnid  noble  ol  Edward  111  f- CATaan  Oiahohd. 

[4IOy.}-KMiPEBOABIK— What  is  tbe  cork  composiUon 
fastened  oo  the  knifeiioard  with  ? — Catskyx  Diahuho. 

H108.1-WH.\T  COIN  IS  THISf-Brass,  about  the  aite 
of  oar  penny,  the  inscription  Jacobus  □,  Dei  Gratiai  rev.: 


a  crown  with  crossed  s^tres,  on  oae  side  I  and  the  ether  R, 
over  tbe  crown  1689,  XXX,  below  Aug.  I.  round  the  coin, 
Mag.  B.K.  Frs  eL  Hib,  Rex.  ?— Catsiti  Diakond.' 

[4109  ]— TELESCOPE  CONSTRCCTION.— I  shall  feel 
▼cry  thankful  to  anyone  who  will  inform  me  what  is  the  price 
of  a  disc  of  flint  glass,  and  a  disc  of  crown  glass,  6in.  diameter, 
of  good  quality,  at  Mr.  Chance's,  Birmingham,  or  Pewell's,  in 
London?  What  should  be  the  diameter  of  my  brass  tools  for 
working  an  object  glass  Sin.  in  diameter?  How  can  I  tell 
when  the  glass  is  ground  saftciently  wsU  to  oommsoee  the 
polishing ,-  is  it  possible  to  grind  the  surface  of  the  glass  snffl- 
ciently  smooth  with  finely-washed  emery  to  reSeot  an  image 
of  a  star  like  1  can  get  in  working  a  metallic  speculum  ?  Can 
I  employ  a  coating  of  black  pitch  spread  on  the  tool  as  a 
polishing  bed,  or  will  it  be  likely  to  press  out  at  the  edges, 
and  so  preventthe  getting  of  a  true  spherical  agnre  ;  which 
ought  I  to  'enploy  from  among  the  various  other  polishing 
beds  which  I  bave  heard  proposed,  suelv  aa  doth,  linen, 
alpaca,  lute-atring,  silk,  Stc.?  How  hing  ought  a  lens,  din. 
in  diameter  to  take  to  be  polished,  using  putty  powder? — 

UlAKCS. 

[UIO.]— HAGNETISM.— Allow  me  to  call  the  attentian  of 

Sour  n»den  tn  the  following  as  relating  lo  this  subject ;  per- 
aps"  Sigma  "will  kindly  give  his  opinion.  If  a  wrought 
iron  ring  be  surrounded  with  a  helix  of  covered  wire,  I  think 
it  will  be  admitted  that  In  this  case,  from  its  symmetrical 
form,  there  is  no  reason  why  the  ms^i^tism  should  be  more 
strongly  developed  in  one  part  than  another.  It  now,  the 
ting  be  cut  through  transversely  (without  severing  the  wire) 
soasto  form  two  horseshoe  magnets,  it  will  be  found  that 
iron-filings  will  only  adhere  around  the  aevered  parts,  even 
when  the  same  are  pressed  flrmlv  together.  How  esu  this 
be  explained?  Tbe  ring  with  toe  halves  in  contact  has 
remained  the  same  as  befose,  with  tbe  exception  that  the 
cohesion  haa  been  destroyed  in  these  parts.  Does  not  this 
point  to  sn  influence  that  mere  severance  or  deatmction  of 
cohesion  has  on  the  distribution  of  magnetism,  or  on  the  for- 
mation of  poles  ?  1  cannot  see  that  Ampere'a  theory  throws 
any  light  on  this  esse.  I  have  not  in  my  readings  observed 
any  mention  of  the  following  fact :  If  one  e'ad  of  the  secondary 
of  one  of  RhumkoriTs  coiis  be  insulsted  and  the  other  end 
connected  to  earth ;  the  core,  primary  wire,  and  everything  in 
connection  with  it,  battery,  be.,  takes  an  electric  charge. 
With  a  coil  giving  Mu.  sparks,  the  battery  gave  with  the 
above  arrangement  strong  sparks  4in  long.  With  a  large 
coil  a  most  unpleasant  ahock  would  certainly  be  the  result  of 
touching  the  battery  with  the  arrangement  refeired   to?— 

S.  T.  PUSTOS. 

[4111,]— EMIGRATION— TROPICAL  CLIMATE.-Could 
you  or  any  of  your  numerous  correspondents  kindly  indicate 
where  1  ooulu  meet  with  sound  iaformation  on  tbe  following 
point :  I  am  desirous  of  emigrating,  bat  from  deaeent  ana 
constitution  could  succeed  only  in  a  tropical  climate.  I  am 
therefore  desirous  of  learning  the  price  of  land  and  other 
necessary  particulars  in  Jamaics,  Trinidad,  snd  Btitish 
Guiana. — (JBlKNS. 

[4ll2.]-G.AS  METERS.— WiU  any  brathar  reader  be  kind 
enoogli  to  give  me  a  description  and  drawings  of  the  working 
parts  of  wet  and  dry  gas  meters  ?  -  An  iHi^uiKaa. 

[4113  j-PHOSPH ATE  OF  LIME.- Whst  is  the  uss  of 
the  phosphate  of  iron  arriving  in  London  and  in  Bristol  front 
Portugal.    A  few  particulars  will  oblige  ?— PHOSPnATX. 

[4114,]-METBICAL  ACT.-I  wish  to  know  the  date  of  it, 
and  especially  the  official  proportion  of  English  and  French 
weight  ?— Iivquiasa. 

[41IS.]-TB0PICAL  FIBRES.— A  work  has  just  been 
edited  on  thsm  in  England.  I  shall  feel  obliged  for  aome 
particulars  on  it,  whore  I  can  get  it.  price,  !«.  ?— J.  C.  P„ 
Paria 

[4116.]— AN  AIR-STRUNG  PUMP.— I  bars  for  aome 
time  been  greatly  puzzled  with  a  common  pump,  often  im- 
properly called  tbe  sucking  pump,  Iho  pump  stands  sbout 
60  yards  from  where  it  gets  its  water,  aud  of  course  there  are 
M  yards  of  pipes,  with  a  Talve  near  the  end  of  the  pipes. 
Now,  this  pump  often  becomes  whst  is  technically  called  air- 
strung.  The  pump  does  not  lose  its  wster,  but  it  is  in  a 
manner  locked.  The  fact  is,  when  the  pump  is  in  working 
order  one  man  can  work  it  with  eaae,  but  when  it  is  air- 
strung  it  ia  abaolutelyimpoaaiblefortwo  men  to  work  it.  I  ' 
akall  feel  greatly  obliged  if  you,  or  any  of  our  excellent  cor- 
respondents, will  kindly  explain  whst  it  is  that  caases  this 
pump  to  become  air-atrung? — Coal  MiHaa. 

r41l7.|-BULLION  IRON  CKMENT.-I  should  feel 
obliged  if  any  of  one  correapondeata  could  tell  me  of  a  mato- 
nal  called  bullion  iron  cement?  I  think  it  ia  not  used  to 
prevent  radiation  of  heat,  but  to  coat  the  metal  of  the  boiler. 
1  am  told  it  ia  a  heavy  yellow  poirder.  I  should  like  to 
know  where  I  might  see  any  ?— R.  O.  B. 

[41ia]— PKOBLEM.-"Gimel"  will  much  oblige  if  he 
will  he  so  kind  aa  to  give  a  solution  to  the  following  problem 
without  the  aid  of  algebra?  A  gentleman  having  mortgaged 
an  estate  for  £2000,  at  &  per  cent,  compound  interest,  be  is 
now  desirous  of  knowing  in  what  time  he  shall  discharge  the 
said  debt  and  interest  by  paying  the  mortgagee  £187  yearly  ? 

— ALOKBaA. 

[4119.]— ANASTATIC  PRINTING-POROUS  CELLS.— 
Will  any  fellow  reader  kindly  inform  me  whether  the  sine 
used  for  anastatic  printing  ia  prepared  in  sny  way;  if  it  is  I 
should  be  obliged  to  anjrone  to  tell  me  the  way  to  do  it? — 
CuTiiDaaT. 

t4iao.]-FLY  PAPERS.— Bow  sn  fly  papers  prepared— I 
mean  papers  for  catching  flies,  which  distoro  us  ao  much  at 
this  season  of  the  year?— Hawtuqiuv. 

[4U1  ]-T0  BOTTLE  FRUITS.— I  wish  to  know  how  to 
bottle  fiuits  such  ss  those  done  ia  the  clear  liquors.  Will  any 
reader  kindly  favour  me  with  the  exact  process?— SxarEa 
Paxatos. 

[41iS.]— DISTILLED  WATER Will  any  reader  kindly 

inform  me  how  to  distil  water  on  a  amall  scale  for  pholo- 
gtaphy?— Uosxs. 

r4123.]-s0LDERlNG  BRASS.— What  Suxes  are  used  for 

Idering  brass  ?—Husas. 

[4l24,]-KOLDINa  STOOL.— WiU  someone  inform  me 
the  best  principle  on  which  to  construct  a  folding  stool  for  au 
offlce  desk— one  to  slide  under  the  desk  is  what  I  want.  A 
sketch  wouhl  oblige  ? — Tibkd  Laos. 

r41».]— SCRKW  CUTTl  NO— How  could  I  cutan  odd  pitch 
in  a  screwcutting  lalbe  wiihout  using  a  reveraing  strap,  llisve 
tried  10  do  so  bv  bringing  tlie  carriage  back  to  the  aame  place, 
but  And  tbat  the  tool  will  not  pitch  always  in  the  ssme 
thresd.  And  also  the  aame  information  as  to  the  fractional 
part  of  a  Ibread? — .UixioUS. 

[41^(1.}- WALL  ■AflilL-What  ia  the  best  material  to 
put  OB  damp  walls  to  keep  Ike  paper  bom  being  tarnished?— 

A  CoHSTAai  RXADBS. 
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[josB  n,  nnoif- 


1ISWSB£(  TO  COIUlESFQroSITS. 


*.•  AU  floaunnnleatloiu  iboold  be  addranad  to  the, 
EoiTOB  of  the  Ebglhh  Uzcbaiiic,  31,  Tarlatoek- 
etreet,  COTent  Oarden,  W.C 

The  rollmring  we  the  isituk,  fee.,  of  letteit  to  hud  op  to 
Friday  moniag,  June  17.  ud  OBUkBowledfed  elaewhara  : — 

G.  and  8.,  Ser.  H.  HO..  A.  Q.,  N,  8.,  Joa.  Moore,  Bt. 
Ecelea,  W.  B.  K.,  Sambo,  W.  C,  J.  FamaU,  D.  W.,  J.  H. 
T„  Col.  8.  B..  T.  W.  T,  J.  and  D.,  W.  B.,  K.  A,  Fnictor, 
},  h.,  H.  H.,  H,  W.  P.  Smfth.  Paine  and  Sou,  Rer.  R.  F. 
D. }.,  W.  F.  and  Sona,  Old  Flnte,  J.  K.  F..  W.  H.  J.  F., 
Aaaiear  Tinker,  Andrew  Johnaon,  Old  Paint,  Banting. 
Wb.  AirCTi^K.  R.,  Cbeniiena,  Andrew  Wilaon,  Keineva, 
A  Header.  Bo«.  Wella,  J.  B.  T.,  W.  B.,  J.  F,  0.,  1. 
HaiBM)ii,  Little  John,  C.  J.  Eatletoa,  1.  H,  J.U  J. 

Lxmu  TO  T>K  EnrroB.— An  mramal  nnmber  of  lettera 
are  poatpoaed  till  neat  week,  incloding  "  Kmigiatioa,"  b; 
.SanlRxnea:  "ToMillera,"  b* Thoa.  Erana;  " Biejelea,** 
by  Wn.  Jadtaon  Fiiott ;  '  The  Bliltnnian  Bicycle,"  by 
Cant  C.  D.  Campbell,  R.N. ;  "  Daable  Beat  Valve,"  by  J. 
K.r. ;  "Cotton  SpinnmK."  by  C  8.  B.,  and  Harmoniaa 
OKton  Spinner ;  "  A  Toor  in  North  Devon,"  by  Devon  • 
lenaia:  "  Emicration,''  by  Rirei  FUter;  "Bath  Fomm 
Field  Sporta."  by  R.  P.  E. ;  "  Cbeap  Gaa."  by  C.  P.  C  .; 
"Spedmena  of  Lathe  Tamini,"  by  J.  H.  Morjuia,  ice. 

y  DWia  HnoBia.— The  beat  way  ia  to  lay  what  yonr  plan  of 

ntUiabig  lewap  ia.  If  it  ia  good  it  will  be  rery  likely  adopted. 

Pleaaewrite  with  a  more  legibteink.    Yon  cant  write  too 

))laUhf  li>r  editon  and  compoaitora. 
W.  andB, — ^Ticfceta  lor  the  dinner  retoraed.    We  ale  adverse 

to  bribing  and  puffing  of  all  kinda.    Giving  dinnera  to  "  the 

repreacntatiTea  of  the  preaa  "  ia  in  oar  eaumation  a  apeciea 

of  bribery. 
GaocEB  wiahea  to  have  hia  thanka  raeoided  to  "J.  K.  F. " 

for  hia  drawinga  on  the  throttle  valva. 
B.  ].  WiLUAMa.— The  addreaa  of  Seek  and  Co.,  ia  Corahill, 

London. 
J.  R.  L  — Try  again.    There  ia  every  probability  you  will  be 

Bocceaif^l  neat  time. 
1.  H.,  T.  W  B.   and  others.— Mr.   Perry's  addreaa  ia,   8, 

Ueimt  Pleasant,  Sherbonme-road,  Birmingham. 
FJLA.S.— Mr.  D.    Wright,  of  Aberdeen,   aaggeata  that  a 

teatiraoaial  ahoald  be  iubaeribed  for,  and  presented  to  "  A 

Fellow  of  theBoyal  Aatronomical  Society  "  for  hia  "  nnvary- 

ing  kindneaa.*  AatheselectioDof  one  correspondent  from  a 

large  nnmber  of  othera,  for  each  an  honour  might  appear 

invidiooa,   we  feel  snre    that      F.K.A.8.   wonld    most 

reapeetf  oily  decline  the  offer. 
G.  GlLLHroBiv.— See  extract  in  "  Dsefnl  Notes."      We 

ahraya  like  to  give  an  cateemed  correapondent  a  lift  if  we 

can  honestly  do  so, 
},  H.  MonaAHa,  Farklaada,  with  photoa  of  tamed  work. 
W.  FBAxaon  and  Co.— with  dcacription  of  new  h)ck-stitcb 

aevriog  machine. 
TuiciixuL— The  joonal  yoo   mention   ceaaed  to  appear 

aboQt  two  yeara  since. 

A.  MiLun.— The  machine  waa  an  American  invention. 
Javzs  EaaDLXT.— The  report  of  the  Aeronaatical  Society 

can  be  obtained  of  Hamilton  and  Co.,  Faternoater<row , 

price  la. 
W.  8.  OsunwooD.— Eiehangea  are  paid  for,  and  not  in- 

aeited  gratia  as  repUea  to  qoeriea. 
MiDiuM. — We  cannot. 
Tbx  SnpzHiiT  Sale  Coldm^  ia  the  only  place  in  which 

can  appear  qoeriea  sent  by  "  A  Bootmaker,"  "  A  Reader," 

"  W.  dSS.* 
CvTBBnT.— First  ijaery  inserted.    For  seaond,  see  recent 

paperaoo  "  Electneity." 
BAKTBOOau.— Qoeriea  asking  where  variona  articlea  can  be 

obtained,  can  only  appear  in  the  "  Sixpenny  Sale  Colamn." 
Cbaujm.— Both    Toor    qneriea    have     been    asked    and 

anawered  during  the  time  you  have  aabscribed. 
SCBscuBKn  (Northampton).— Advertisements  cannot  appear 

aarepUea. 
Wood  Erobatxb.— See  laat  rolnme. 
A  SToimiAsoR.— Yea.  W  e  should  be  glad  if  you  would  send 

OS  a  list.    Any  sum  yon  can  afford. 
H.  B.— How  is  it  poesible  to  aire  yon  any  information  when 

yon  give  such  meagre  particulara  ?  If  too  deacribe  the  pie- 
tore,  say  what  ita  labject  is,  its  size,  it  usy  initials  or 

marks  on  it,  ite.,  some  of  oar  readers  may  be  able  to  oblige 

you. 
Da  I/OBiuiaB.- Write  the  Editar  of  the  Journal  of  Borti- 

culture. 
J.  BiBD.'  Find  the  contenta  in  cubic  feat  and  reduce  to  gal- 

lona.    One  cubic  foot  eontaiua  (appcoaimaiely)  6  232  gal- 

lona- 
Jack  Rag. — A  book  (now  advertised  in  these  columns)  sold 

by  Ur.  Crovnher,  of  Halifax,  will  give  you  the  information 

you  retinire,  also  a  book  by  Mr.  Brnoa   (likewise  adrertiaed 

and  reviewed  in  thia  number). 
a,  N.— See  anawer  to  "  CnthberL" 
A  FouB  TsABa'  St^escBiBBB.— Tou  may  become  a  dentist 

by  apprenticing  youraelf  to  some  member  of  that  trade,  and 

a  solicltor  by  becoming  articled  to  a  solicitor  for  a  certain 

number  of  years  (usually  life},  and  then  passing  the  aecea- 

sary  examinationa. 
B.C.  DATiB8.—0>nsult indexes. 
R.  B.— The  "  Commiasionera  of  Fatcnta' Joomal"  will  (ire  the 

infurmation  you  require. 
W.  B.  p.  asks  the  somewhat   euriona   queation.  from  what 

town  in  Great  Britain  do  we  reeeive  the  largest  amount  or 

correspondence  ?    Wo  cant  answer  exactly,  aa  we  have  not 

kept  an  account. 

B.  SuiTB.-A  purely  commercial  query.    Advertise. 
Velocb.— Toor  queation  cannot  be  anawered  without  feeing 

the  picture. 
PEDeaTBiAII  says,  "  What  ahappy  suggestion  of  yours  about 
out-of-door  pursuits!  The  RReuaa  Mbchanic,  aait  is, 
IS  the  companion  of  the  workshop  ol  d  the  laboratorv.  Yonr 
suggestion  will  make  it  a  guide  to  the  rocks,  the  blowers, 
in  fact,  to  the  sorfsee  snd  crust  of  the  globe,  which  Ur 
Beardaley  would  degrade  by  making  dai.  Is  he  sure  it 
is  the  tarti  which  ia  a  flat  K 


THE  BiraLISH  UECHAtnC  LIFEBOAT  FUND. 

Snhacriptiona  to  be  forwarded  to  the  Editor,  at  the  olBoa' 
SI,  Tariatock-street,  Coteat  (Hrden,  W.O. 

Amount prerioualy acknowledged  ..£18d  10    7 

A  Few  Frteada  of  (Aarda,  per  8.  Cooke  0    7    0 

LandoflheWeet          10   0 

PerC.E.Ccakr 0  10    0 

Aquarioa 0    10 

C,J.  H.C Old 

B.  Edwarda         10   0 

11  o'Ckick          0    18 

£18>  13  7 
A  Fabthibo  a  Wbbk^— Ur.  B.  Edwarda,  who aends  oa  a 
sovereign  for  the  Lifeboat  Fund,  saya :  "  If  every  reader  of 
the  Enauaa  Ubcb  abic  would  put  oy  one  farthmg  a  week, 
and  Ibrvard  the  sasae  lo  yoa  at  the  end  of  the  year,  the  boat 
would  soon  be  afloat." 


THE  UnrBFTOR. 


APPUOATXONS   FOB  LBTTSftS  PATBMT  OUAUffa  THB 
WBBK   BNDINQJUNB  li,  um 

iflSO  L.  Aow,  S,  Bank,  Letth,  ui  Improrad  atopp«r  for  bottlM 

1(H0  W.  Wilaon,  Manohaatar,  appkntaa  fOr  manulteturlnff 
gaa  for  UlnmliiAtlnff  Mid  haftttnt  from  ooal  oQe 

IMl  W.  Waat.  9,  St  Paitl*a*nMd.  Oani<lan*towo .  and  IX  K. 
waat,    7.  LMtBKton-plaoa,  Oftklay-aqoara,    frnproTemanta  to 

maolilaaiT  for  praaalnc  ooUon  and  olher  matarlata 

vm  B.  Holt.  14,  BaTlIa-roir,  Improramaata  In  boraa-ahoaa  and 
whaeta 

Ifta  B.  Doofhtj.  OS,  Welbaek-tarraoa,  NoUlnffhun.  Improra- 
maata In  laoa  maohlnea 

1M4  O.  T-  Booaflald.  Loathborottffh-pwic,  Brixton.  Improre- 
mesta  in  tba  treMmant  of  alaff  and  othar  ntrooos  matarlal.  — A- 
oommonloatlaa 

1946  J.  Morria.  BaUkat,  improramenta  In  maohine>7  for  ahed- 
ding  pover  loom  warpa 

IMaT.  Arallng,  and  H,  Bawllnaon.  Boohaitar.  an  Improvad 
airaDccmant  of  raroralng  and  «ip*aaton  i«ar  for  ataun  an^aa 

UM7  J<  Storar.  ttammaramlth.  improramaata  la  foantalni 

IMS  F.  Sehafer,  6,  Qoldea-aquara.  protoottng  ahop  fkwnta  and 
othar  porta  of  balUlBC«a^aat  bnnlaiioua  attampta 

1040W.B.t«l[o.8oatliamptoa-baUdlaca,  Londoa,  tmprora- 
menta  In  maehlnanr  or  in^^fcrmttta  ft>r  teatloR  airmin  or  praaaora 
applied  to  Bolld  bodlea,  and  for  otlwr.parpowa.— A  eommuoloa- 

lOBO  A.  Plooalnoa.  M,  Boalerard  Baliaatopol,  Farla,  Improra- 
maata to  apparataa  fbr  maonfkelarlnK  load  ajmp  or  oraam,  and 
aoda-watarbararanaa 

IMlO.  LodMaad  O.  Sheard.  Loodi,  improramaata  In  ateam 
boiler  and  other  fttmaaaa,  nre  hars,  and  (Tum 

IflSl  H.  w,  Hammond,  UanckMtar,  Improramenta  In  oart- 
rtdaes.— A  eommanloatloa 

1068  B.  Clark*  luid  J.  Hoghta.  Foakaj,  trnprorementa  in  aafbbr 
ongea  for  mlnaa  and  ahafta 

1054  W.  Oaarhirat.  T.  I>e«rblrat.and  4.  Davhlrat.  Bradrbrd< 
aa  Improved  atop  motion  ^pltoable  to  maohlnatr  or  apparatua 

UH  B.  Oraan  and  J.  Oadbarr,  Birmingham,  improramenta  in 
collar  and  ahirt  atuda 

IflOS  H.  Bollinger.  Manahaatar,  Improramenta  In  maebinerr 
tor  dfrldlng  and  eondanilag  Qbrooa  malerlala  on  oarding 
anglaei 

1057  W.  K.  lAke.  Improramenta  la  prinUog  telegraphto  ap- 
paratna.— A  oommunloatloa 

106S  W.  B.  Newton,  00.  Ohanoary'lane.  trnprorementa  In  cart- 
ridge oaa^  for  breoob -loading  flro-arma.— A  oommualoatlon 

loae  T.  Ore«nwood.  Laeda.  maobtaery  fbr  drawing  wool,  atlk, 
flax,  and  other  flbrooa  anbatoaoea 

1004  4.  H.Johneon.  47.  Llaoola'a-tnn-flelda,  Improramanti  In 
prodnotng  liabt  from  hearjr  hTdroearboaa.— A  oommonloatlon 

IMl  G.  T.  Booa&eld,  Looghborougb-park,  Brixton,  Improre- 
meota  In  woran  and  knitted  (abrloa  and  yarna.— A  oommonloa- 
tlon 

ion  B.  Moaa,  Wlnobeatar  Booaa.Old  Browl-atreat,  tmprore- 
nentalatbe  manafiHtoreof  laatbar  ftir  mill  banda.— A  oom- 


laoi  W.  L.  Wref ,  United  Sarrloa  Inatltntlon.  Wettmlnatar, 
trnprorementa  In  the  meaaa  of  propeUlng  «btpe  and  reaeela 

ISM  J.  W.  Batler.  Stoaebfldga-park.  Wllleedan.  W.  J>.  BttUer, 
Pnnoea-a treat.  Uanorer-equare,  and  J.Dudbar,  viearaga-road. 
CamberweJI.  Improrementa  In  ma<A(a«rj  or  lutvaratu*  Itor 
■npplylnf  rnal,  cannet,  or  othor  anbatanoea  to  gaa  ratorta  or 
orene,  and  for  wlihdravlng  the  aame  after  dUllflatlon 

ia05  J.  lioaire.  beeda,  an  ImprorU  paoklng  fbrjplatona,  piaton 
roda.  and  uiliar  roda 

1000  W.T.  Wright.  St  NIobotas.  i1Ia>nor«afi.  aid  B.  Yoratb, 
Molton.  ralelnc  and  lowariag.. loading  and  unloading  haf ,  ooro. 
■traw,  and  other  matertala 

1007  W.  Flakan,  Stamfordham.  NorthnmberUnd.  and  T.  B.  H. 
Fitken,  l.aada,  tmproremutain  maohinery  for  oulttratlng  land 
by  ateam  or  other  pover 

1008  Z.  T.  Oramme.  and  B.  L.  o.  d'lTemola,  Farla,  Improra- 
menu  In  magueto-eieotrto  maohtsea 

1009  P.  w.  Webb.  Bolton,  Improramenta  In  ladlea  formolteo 
metala 

1070  0.  D.  Abel.  |o,  Southampton •baUdlnga,  Chanoery-lane 
trnprorementa  In  the  preparation  or  cork*  for  rendering  them 
Impermeablejutd  to  preaerre  themftvm  deoay.— A  oommunloa- 
Uon 

^Vn  O.  C.  Htoneand  W.  Prldgeon,  Odesaa,  aniata,  improre- 
menti  in  apparatus  for  goremlng  and  ooatrollins  steam 
eofrinea 

1073  W.  Kay,  Bdfnbnrch,  a  near  or  Improred  maehlna  for 
waabtngand  oleanalng  floora  and  other  aarnsoea 

1078  •)■  !>•  urunton.  Leichtoa-oreBoaac,  Kentish-tovn,  lm< 
prorementa  In  the  rentitation  oftanneta 

W4  0.  A.Oalrert.  Manoh«at«r,  improrementaln  the  means 
of  cheeking  fud  indicating  the  number  or  pasaengara  oarrled 
by  an  ommbu* 

1075  W.  B.  Ue^rton,  BO,  Chancery -lane,  improrementa  In 
steam  boHers  —A  commiinloAtion 

1070  P.  Spenoe.  Newtun  Heatb,  Moaehaater,  Improremeota  In 
tbe  mannDbcture  of  alum 

1077  J.  H.  L.  T.  Fortner.  Uegent-atreet.  Improremente  In  the 
eonstrnotlm  of  oabtneta.  aunda,  or  reoepiaotea  Tor  sewing 
macblnea.— A  oommunleatloa 

UTS  H.  R.  PanBhawe.  u.  Flnabonr-^aca.an  Improrament  In 
towels,  rubbers,  wd  wlpera 

U7V  K.  T.  Y.  Johnaon.  .Stookton-on-Tees,  Improvements  In 
rotary  aoginea  and  pampa 

1080  J.  T.  farlour,  Brunklyn.  New  York.  Improrementt  la 
maohtnary  and  In  the  means  employed  In  oounecUoa  therewith 
for  ratslugauuken  aiilpa 

1081  W.  Polaoji.  Faialey.lmproranientaln  treating fariaacaous 
stihAtanoes 

l«a  K.  Hunt,  I,  Serleatreet,  Unooln'a-lnn.  an  Improved 
Jotbt  for  water,  itaa,  and  steam  plpea-A  oommnntoaifon 

1088  w.  Bush.  Noitlntr-lano.  iiiipro''ementa  In  the  ouiaBtrue- 
tlon  and  arraoKemeDi  of  carriages 

108t  J.  Wolker.  ManaeU*atree«,  Aldnte.  B.  Rairon.  Cottage- 
road,  Paidinxton,  Improramenta  in  the  form  audcoDstruoiion 
ufshtpi  nnd  dtMnng  reanala 

1080  T.  Oreen^vod.  Leads,  aod  i.  Keats,  Leak,  Improvements 
n^nwiotf  mnohln^ 

18<«  p  O.  Pienry.  «.  MarrtcV-aanare.  Boatbwark.  Improre- 
matitt  In  wat«rwaate  preventers 

1087  w.  H.  lAke,  ail  imnrovru  embroidering  attaohmant  for 
sewing  maohlnes.— A  oommuDioatlon 

l«.*ft  J.  couibe.  OlHrcmoiit,  Leeds,  improremeata  in  maohitkary 
ror  windlug  cops  r«r  well  or  vrarp,  or  other  purpoaes 


IMB  A.  F.  Bropby.  41,  BadtfHOb-roaa.  Waat  BnantM,  tm- 
^SSS^^J^  tn  atalntog  and  omaav^  wood         '^  " 

nuohlne  for  draasing  and  saparattog  tbe  flbrva  tf  o«uu 

.J^l  B,  J.  a.  HlUa,  85.  BoatbMapton-boUdtnga.  tmprorvmala 
!^i.'j2^  :?■*  other  raaaela,  nd  tn  st«MB  ragiSeS,  rtSS 
b(rtUn.udw<opa^lersappliMMe  tb«reta-A  oommiuaoanor 
ion  F.  W.  Qraaham.  and  B.  BnttaiHald.  Bradford,  tmprvn. 
menta  In  masslea  fbr  doga  «*»— .  -r^«w»^,  wpcvn- 

lOOS  U.  Ponahon,  8,8t.  Nt^oUa-bnlldlBca.  Neweaatla-iipoo- 
lyaa, showiog the loeal dwrtottoB of  «hom&iam^oom«u£bi 

Iron  moA  othftr  ahlna  " 

Itroet,  ImpmameBta  In  irriH  arias 


Iron  awl  otber  ahlpa 

MM  M.  H«ii».M3rKa«H 
A  eommonloaur- 


1  J"*  ?'.*'•  •*•*"•  Churoh-atreet.  Wamngtoa.  Impron 
tn  au<dilnwy  Iter  manataeturtag  wira  Uaarbr  aaouW  taw 
ooSSSieSte?**  '^«>~"»««  I"  ruMara  tor  raaaau^-A 

..JIJEJf,;!™."*''*^.*''-  OhaManr-Iane,  Improrad  mattuili  . 
'!3'*f^  pure  carhonata  aa<  bToartxmata  or  aodn.  tmtl  al» 
acda  InTfa  errataUlsat  atata.-A  oommnnlcattoa        ^ 

IMS  P.  J.  bawMub,  as.  Saint  Juaaa-atraet,  Waatmlaater. 
improraments  tn  traTelllag  sad  other  baga,  eaaaa.  and  kutT 

hi?!Satoi^S2hJu£"'"'^'    '»''"'««»»'»   »»  ~»^  « 


bereragsa 
1576  £  J.  Baoaoma.  J.  DsM.  and  &,  0.  Ba^lar,  IvproretaaaU 


PATBKT8  8BALBD. 

Wl  W.  E,  LAk«.  tmproremaat   la    brakes  aad    umIhi 
Mantua  fbr  raUway  earrtagaa  -A  oommunleatloa 
8001  J.  Uaoultoa  and  It.  Faterson,  Improremanta  In  onaaa< 
lAlB  eaaks  or  reaaaU  Ibr  oonMnlng  fbrmentable  and  asrmtad 

,  'ys^  __ 

IB  tramways 

ttB8  U.Coekaayaad  F.O.  Ooekoey,  Imprwreoiaata in  atsaa 
boilers  aad  to  tSaaattlng  thereof  ""i"— ««.•»»•»  at^a 

».5i!^  H.  Wllaoa,    Improvasaanta   ia    mMhlnsry  ft*  oattlag 
timber  Into  pteoea  ^^ 

8m  W.  Wuitaou,  tmproremaats  la  Babaqneoos  aad  taiuid 
oommualeatioaa 

aon  i.  Oa.dnar.  aa  Improved  mode  of  ealtiag  veaaer*.— A 
ooumanteMion 

8017  O.  W.  Uoneyman.  an  Improrad  preparakKm  for  tb» 
rwnormt  and  pravantlon  of  Inenutattou  tn  ataam  boUera 

8078  fl.  Kinaey,  manulketore  of  aurflHe  oondanaara,  hot- 
water  apparatua.  and  sloam  boUers,  and  water  baatata  fbr  tu 
aame 

v.^  ^*  Samner  Md    B.  H.  Waldarotrom.    maohltmr  f(»r 
borl^  o«ppar  and  tte  alloya  for  making  oylladars,  roUera.aaft 

87S8W. 9«iB>araadB.R.  Waldanatma.tmproramaatalo  tbe 
n«nilketaraof<yltDdara,rollara,aDdt<ibea  of  ooppar  aodia 
alloya 

87i«  A.  Upward.  J.  Bannehr,  and  tha  Bar.  T.  P.  Dale,  tm- 
PTCFremaau  ta  the  maoolbetara  and  parlBoatlon  of  gaa  ud 

mo  p.  OledhUL  improramenta  In  OMahlnary  fbr  oattlnc  oc 


87S0  P.  OledhUL  tmprorami 
•■■  othar  mlner»la 


machinery  ftoroattlnc  ooal 


MP  W.  0.  Oraao.  Improvemaota  tn  breaeh -loading  flrvntrma 
MM  J.  Turner  and  J .  Turner,  Improrad  InbrlaafioA  Ur  at««m 

SWOP.fa  Brans,  and  B.J.  H.  Ktag,  Improramsata  in  an- 
paratus  for  faading  flbrooa  matertala  to  eardlng  or  othar 
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MICBOSCOPICAL     JOTTINGS  IN    TOWN 

AND  COUNTRY. 

No.  I. 

MICBOSCOPISTS  have  at  least  this  adTan- 
tage  over  other  devotees  of  science,  that 
they  are  independent  alike  of  the  aeasons,  wea- 
ther, and  eren  of  location.  Shnt  an  ardent  mioro- 
scopist  within  the  fonr  walls  of  the  dreariest 
dungeon  that  ever  was,  but  allow  him  light  and 
his  microscope,  and  I  am  certain  that  he  will  find 
both  full  employraant  and  real  enjoyment  from 
the  "  common  objects"  around  him,  even  if  his 
imprisonment  extend  beyond  the  calendar  month. 
How  mnch  more,  then,  have  we  who  are  free  to 
roam,  scope forreal  work  ?  We  need  not  exclaim, 
ai  I  have  heard  some  who  have  a  fair  instrument 
at  their  use  exclaim,  that  there  is  nothiag  for 
them  to  look  at ;  that  they  are  shnt  within  the 
bonnds  of  a  great  city,  beyond  the  reach  of  flowers 
or  pools  J  or,  immnred  in  some  village,  have  no 
opportunity  of  porobasing  «  objects  for  Uie  mioro- 
scope." 

To  these,  accepting  our  Editor's  published  in- 
Tite,  I  beg  to  dedicate  the  few  rambling  notes 
which,  with  hi»  permission,!  will  from  time  to 
time  publish.  I  may  here  premise  that  my  notes 
shall  be  simple  transcripts  of  my  real  home  work 
or  my  field  work.  They  shall  be  the  chat  of  a 
worker  to  other  workers,  not  treatises  to  amuse 
the  learned. 

We  will  now  take  a  (rip  from  the  fair  "  and  ever 
faithful"  city  of  the  West  along  the  South  Wes- 
tern Bailway  some  score  miles  more  or  less,  to  the 
rising  little  town  by  the  sea  called  Seaton,  pretty 
enough,  some  day  to  be  big  enongh,  but  now  merely 
the  resort  of  broad-speaking,  honest-looking  Zum- 
mersec  folk,  Dorset  lassies  and  their  swains,  or 
buxom  "  Devonshire  damplings,"  with  a  few, 
perhaps,  of  that  species  of  the  genus  homo, "  visi- 
tors." The  sea  tumbles  in  with  a  merry  thongh 
maybe  a  drenching  plash.  As  we  stand  on  &a 
bea  ch,  away  it  stretches  before  us  many  a  mile, 
whilst  the  pixies  and  the  fairies  take  their  mom-' 
in  g's  batb.  To  right  of  us  we  espy  chalk  cliffs, 
Beyond  our  ken  in  that  direction  lies  Beer  and  its 
Jand  slip.  Let  us  wend  our  way  to  the  cliffs. 
As  we  go,  we  stumble  against  a  "  hideous"  cuttle 
flsb.  "  Frighlfalcreatnpe.passitby."  Gently,  fair 
lady,  geatly  please.  There  is  nothing  ugly  in 
nature,  bear  that  in  mind,  whatever  else  you  forget 
That  cnttle  fishjias  in  it  more  than  you  or  I  will  this 
day  understand— has  in  it  more  of  beauty  than  we 
can  now  stay  to  reveal.  Let  us  stay,  however,  and 
cut   out    this    canoe-shaped    "  chalk- like    snb- 

tance"  which  lies   loosely  in  the  sao  within  the 
aaimal.  We  will  pocket  it,  pass  to  the  chalk  cliff 
secure  a  "  lump"  of  tbe  white  "  stone"  now,  but 
once  Uving  shells  of  wondrous  beauty,  and  gladly 
return  to  our  workshop  at  home.    Not  but  that 
■we  might  pick  up  as  we  go  a  host  of  waifs  and 
strays  suflScient  m  themselves  to  find  us  employ- 
ment for  weeks.     Here  for  example  is  a  mass  of 
chalky  substance  attached  to  a  piece  of  "  wrack  " 
It  IS  "  ugly  enongh,"   but  take  it  home,  wash  it 
in  strong  potass,  and  yon  will  find  it  U  composed 
of  delicate  needles  of  the  most  delicate  transpa- 
rency.   It   is  only  a  sponge,  but  no  man  could 
make  anght  so  delicate,  so  really  beautiful     But 
our  outtlo  and  chalk  wUl  more  than  occupy  u« 
for  the  remainder  of  the  week.    We  will  take  the 
chalk  first.     Let  us  powder  it  carefully,  tie  it  in  a 
coarse  cloth  jtad  diligently  kaead  it  in  a  running 
strewn.  By  degrees  we  get  rid  of  all  the  white  wash 
and  have  only  a  litUe  fine  powder  left.     We  re- 
move this  from  the  cloth,  carefully  dry  it,  place  a 
■  !»  ™-.l .  '  "  ''!'  °°  "'"■  e^^  stage  plate,  moisten 
u  witn  inrpentme,  cover  it  with  our  thin  glass,  and 
magnify  ,t  280  diameters  (iiu.  objective).   Vast 
number,  of  tmy   aheUs  come  into  vh>w,  ''  woven 
work    shells  "wheel shell.," and  others,  showing 
us  oonclDsively  enongh  that  the  vast  oUffs  which 
guard  so  mnch  of  onr  coasts,  our  vast  "  downs  and 
worlds  'are  but  the  vast  mausoleum  of  the  past 
"g1"-     V   Y^  '"sh  toreseryo   them  for  cabinet 
objects  (and  most  I  trust  will  so  wish>  we  have 
merely  to  place  a  few  oo  a  slide,  moisten  them 
wttn  tnrpentine  for  a  few  seconds,  and  then  moant 
H»ein  m  Cai.ada  balsam  in  the  usual  fashion. 

Onr  Botes  have  rambled  so  far  that  we  must 
postpone  "  cuttle"  to  oar  next. 

W.  PoCKLIxoTOJf,  Hu!I. 


THK  WORLD,  ITS  FORMATION  AND 

ANTIQUITY. 

Bt  Abthub  Undkehill 

CHAPTER  XL 
(.Continued  from  pays  314.) 

WHEN  we  penetrate  the  crust  of  the  globe 
by  means  of  mines  or  other  deep  excava- 
tions, we  find  that  as  we  depart  from  the  surface, 
the  temperature  becomes  greater  in  proportion  to 
the  distance  traversed  ;  and  from  this  it  has  been 
calculated  that  at  a  depth  of  between  thirty  and 
forty  miles  from  the  exterior,  the  heat  is  so  intense 
as  to  liquify  or  fuss  the  mast  obdurate  material  in 
nature  ;  since  then,  in  all  prebability  the  interior  of 
the  globe  is  a  ma^s  of  molten  matter  ;  it  must 
during  the  immense  time  which  has  elapsed  since 
its  first  creation,  have  parted  with  a  great  quantity 
of  its  heat,  and  therefore  mnst  originally  have 
contained  a  greater  amonnt,  than  it  does  at 
the  present  time.  On  this  account  the  most 
celebrated  geologists  have  thought  that  the  world 
when  it  came  fresh  from  its  Creator,  was  a  globe 
of  liquid  mineral  substance.  This  it  of  oourse 
but  a  speculation,  yet  aa  it  is  a  speculation  which 
is  strongly  supported  by  observed  facts  I  have  here 
mentioned  it.  One  argument  in  its  favour 
is  the  form  which  the  earth  has  assumed,  namely, 
that  of  an  oblate  spheroid,  a  form  which  has  re- 
sulted from  the  oombinatiou  of  gravity  and  cen- 
trifugal force,  and  which  it  conld  scarcely  have 
taken,  unless  such  forces  had  acted  upon  it  when 
in  a  state  of  mobility.  This  globe,  then,  after  many 
centuries  became  sufficiently  cooled  down,  to  allow 
of  the  solidification  of  its  surface,  and  thus  a  thin 
coating  of  solid  granite  was  formed,  which  as  the 
cooling  continued  became  thicker  and  firmer. 
At  this  period,  tbe  earth  was  a  vast  stony 
desert,  unfitted  for  any  form  of  animal  or 
vegetable  life,  both  on  account  of  its  sterility,  and 
also  of  the  intensity  of  the  temperature  at  its 
surface.  At  length,  when  it  had  lost  sufficient  heai 
to  allow  of  the  existence  of  water,  tbe  aqueous 
particles  in  the  atmosphere  were  condensed,  and 
I  formed  a  sea  of  uniform  depth  covering  the  whole 
I  globe.  Then  life  in  humble  shapes  was  produced  ; 
i  the  tiny  zoophytes  and  molluscous  animals,  mere 
masses  of  jelly,  swarmed  in  the  tspid  waters  of  the 
ocean,  with  other  elementary  forms  of  creation 
which  were  however  the  forernnners  of  nobler 
species,  who  in  turn  should  give  way  to  beings 
better  and  more  exquisite  than  themselves.  Then 
oame  a  great  convulsion,  tbe  ontside  coating  of 
the  earth  cooling  nnequally,  cracked  and  split  in 
various  places,  and  the  molten  substance  from 
within  was  ejected  forth,  forming  Urge  tracts  of 
land,  and  throwing  up  mountain  ranges,  of  which 
some  still  exist.  Thus  the  division  of  the  globe 
into  land  and  water  took  place  ;  but  they  were 
not  distributed  in  the  same  form  as  now.  Places 
which  are  at  the  present  time  inhabited  countries, 
busy  with  the  activity  of  man,  and  flourishing 
with  all  the  verdure  of  a  tropical  clime,  then 
rested  peacefully  beneath  the  ocean,  and  some  of 
the  elevated  lands  of  that  epoch,  are  now  the  bed 
of  the  sea.  This  change  of  level  has  happened 
even  in  the  memory  of  man,  and  at  one  plaice  the 
largest  ships  sail  over  the  towers  and  steeples  of 
a  once  flourishing  and  powerful  city. 

After  this  convulsion,  the  sea  charged  with  the 
debris  and  detritus,  deposited  it  evenly  on  its  bed  ; 
first  the  heavier  portions  of  matter,  then  the 
lighter  ones,  and  thus  a  succession  of  strata  was 
formed.  At  leno;th,  after  several  of  such  convul- 
sions had  taken  place,  the  earth  became  in  a  fit 
state  for  land  animals  and  birds,  which  were  ac- 
cordingly created  ;  first  in  a  rude  and  elementary 
fashion  ;  huge  misshapen  lizards,  or  sanrians, 
as  they  arecalled  by  entomologists  and  birds,  whose 
wings  were  bnt  half  formed.  In  these  early  days 
of  the  globe,  certain  species  were  not,  as  now,  con- 
fined to  certain  latitudes,  but  were  distributed 
over  the  whole  earth  ;  thus  we  find  the  remains 
of  tropical  trees  and  sbmba  in  the  strata  of  our 
own  country.  It  follows,  from  this,  that  one 
even  or  nearly  even  climate  prevailed,  and  this  is 
strong  evidence  in  favour  of  tbe  igneous  theory, 
for  the  crust  must  have  still  retained  so  much 
heat  as  to  make  the  variations  of  temperature 
caused  by  tbe  snn,  almost  inappreciable  ;  there 
thus  was  a  general  summer  over  the  whole  earth. 
Convulsion  followed  convulsion,  each  one  caus- 
ing former  lands  to  subside  beneath  the  rea,  and  I 
thrusting  up  new  ones,  where  there  was  formerly  ' 


n  "  waste  of  water  ;  "  deHroying  all  animal  aorl 
vegetable  life,  and  burying  th%  remains  deep  in 
the  new  strata  formed  from  the  ruins  of  a  former 
world,  there  to  become  these  fossils  which  now 
serve  as  the  historians  of  their  times. 

Another  creation  takes  place,  and  a  new,  and 
superior  organic  world  occupies  the  position  of 
the  former  one.  Again  aeonvulsioa,  and  another 
creation,  and  so  on  through  a  long  period  of 
time  J  each  epoch  producing  life  in  forms  ap- 
proximating to  the  present  inhabitants  of  the 
globe.    As  Lucretius  says— 

So  tbiDgs  by  turn  Inorease,  by  turns  decay. 
Like  racers,  bear  the  lamp  of  life,  and  Jive, 
And  their  race  done,  their  lamp  to  othen  give. 

At  length  man  himselt,  and  the  present  races  of 
animals  and  vegetableswere  formed,  and  then,  for 
the  first  time  on  earth,  appeared  that  mi;;hty  at- 
tribute of  humanity,  reaaon. 

I  have  in  the  foregoing  paragraphs,  slightly 
sketched  the  history  of  the  globe,  a  history  which 
is  proved  both  by  the  different  races  of  organic 
life  whose  remains  are  found  in  the  form  of 
fossils,  and  also  by  the  dutnrbanoe  and  rupture 
of  the  strata  by  the  igneous  masses  which  were 
emitted  at  eaoh  convulsion.  That  these  on- 
rnlsions  did  take  place  at  different  periods,  is 
proved  by  the  different  upheavals  of  thi  crust. 


thus  in  Fig.  2.  The  disturbance  at  A  must  have 
taken  place  before  that  at  B,  for  when  the  convuU 
son  at  A  happened,  the  top  stratum  conld  not  have 
been  deposited,  for  it  would  have  been  tilted  up 
with  the  other  strata  ;  bnt  when  the  upheaval  at  B 
took  place,  it  mnst  have  been  formed,  for  it  wai 
inclined  by  it,  together  with  the  underlying  strata. 
Since,  then,  this  top  stratum  did  not  exist  when 
the  convulsion  at  A  happened,  and  did  exist  when 
that  at  B  took  place  it  foUowe,  that  the  convul- 
Slon  at  A  was,  in  pointof  tinid,  prior  to  that  at  B, 
therefore  A  and  B  were  the  results  of  tvo  different 
convalsions. 

Since  all  stratified  rocks  must  have  been  formed 
under  water,  we  find  that  there  are  certain  groups 
or  gyiUma  of  formations.  The  localities  of  such 
systems  are  by  geologists  termed  t»<u,  on  account 
of  their  having  originally  been  the  beds  of  oceans. 
Between  each  convulsion,  the  sea  deposited  a 
system ;  and  thus  wherever  we  find  the  same  sys' 
tern  in  two  places  apart  from  each  other,  we  may 
rest  assured  that  both  were  under  water  at  the 
same  period,  viz.,  that  of  the  formation  of  such 
system  ;  and  wherever  we  find  no  traoes  of  such 
system,  we  ooHclude  that  at  the  time  of  the  for- 
mation of  the  system,  such  place  was  dry  land  ; 
otherwise  we  should  find  a  deposit  of  the  8yi>tem 
upon  it. 

As  this  subject  is  of  ^reat  importance  in 
geology,  I  shall  reserve  any  further  explanation 
of  it  until  my  next  chapter. 

{To  he  amtintud.) 


SCIENCE  FOE  THE  YOUNG.* 

By  the  Rev.  C.  Kurnajj,  Cloxgowes  College. 

(Continued  from  page  319.) 

LAW  V.  By  UwlV.  the  two  forces  tend  to 
have  an  effect  equal  to  their  diagonal.  By 
Law  I.  a  force  equal  and  opposite  will  keep  that 
diagonal  in  eqailibrinm,  therefore  it  will  keep  the 
two  forces  in  equilibrium.  Experimentally  the  two 
forces  P  and  Q,  Fig.  61,  act  upon  the  body  A 
drawn  away,  for  tbe  moment,  to  some  angle,  and 
held — dotted  line — to  the  base  B.  Trace  a 
parallelogram,  the  sides  of  which  (p  and  q) 
represent  the  relative  strength  of  the  forces,  and 
the  angU  at  which  they  act.  Measn  re  the  d  iagonal 
(r),  its  length  shows  the /urce  of  the  resultint. 
Hang  to  the  hook  H  a  weight  proportional  to 
the  farces  P  and  Q,  as  tbe  diagonal  is  propor- 
tional to  the  lines  which  represent  P  an  I    Q. 

*  Ml  r.gliu  rejorved  by  iho  Author 
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Xbe  ring  holding  the  bodr  down  may  bejoosenei, 
the  wei){ht  B  nill  nioTe  to  the  ani;te  at  vhi^b 
it  «iH  balance  F  and  Q.  For  example,  tu-v 
p<<BeP  =  8oi.Q  =  12tw.  Constrnetinifaparanelo- 
tiraiD,  of  which  the  end  and  tide  adjacent  are  a« 
^  and  12  (inches  for  example),  and  form  an  sngle 
eqaal  to  that  of  the  two  forces;  the  diagcnal, 
any  I4ia.  long,  shows  that  a  weight,  14oz.,  will 
balance  the  force  F  and  Q.  A  naefnl  adjunct  to 
this  apparatus  is  what  may  be  called  a  perallelo- 
^ram-mter,  Fig.  62.  The  jointed  rod  a  a  .  . . 
<JiTided  into  ihobes,  &c.,  more  to  any  angle  idong 


r  I  G  ,  a 


their  diagonal,  which,  being  diTided,  shows  at  a 
glance  the  Itngth  oi  the  resultant.  The  rods 
may  form  a  parallelogram  of  any  proportions. 
lo  experimenting  with  this  ruler,  and  the  appara- 
tus of  Fig.  61,  the  effect  of  the  "obstacles  to 
theoiy  "  will  present  itself  to  the  etndent  for  the 
first  time.  Two  experimental  deviations  from 
strict  thoorr  will  be  observed,  at  least  if  the 
apparatus,  Fig.  61,  be  not  carefully  got  up. 

1.  When  P  and  Q  are  nneqaal,  as  in  the  ex- 
ample, 8  to  12  —  R  will  not  rest  at  equal  distances 
from  the  two  uprights  B  C ;  it  will  move  from  the 
middle  towards  the  heavier  weight.  In  that 
position  the  diagonal  of  the  ruler  cannot  lie 
along  the  perpendicular,  which  the  hanging 
weight  R  will  make.  Conseqaenlly,  K  should 
not  be  able  to  balance  P  and  Q  at  the  angle  of 
*be  ruler,  because  It  (B)  Is  not  acting  straight 
opposite  to  the  resulunt.  Notwithstanding,  it 
will  be  probably  fonnd  that  R  does  equilibrate 
P  and  Q  at  tha  angle  of  the  ruler.  Strictly,  the 
ruler  should  be  a  f  qnare,  then  the  resultant  would 
be  perpendioular,  and  R  would  have  its  full  force. 
But  the  "obstacles  "  diminish  the  force  of  P  and 
Q,'and  thus  makes  np  the  deficiency  of  R  in  the 
parallelogram  of  nneqnal  forces. 

2.  It  will  be  foi^nd  that  R  may  be  drawn  gently 
'lown  to  other  and  other  positions  of  equilibrium. 
Here*  again  the  obstacles  stop  somewhat  the 
action  of  P  and  Q.    Consequently,  &c. 

Law  VI.  Any  two  forces  are  combined  to- 
,^ether,  their  resultant  combined  with  the  next, 
and  so  on,  until  there  is  bnt  one  piir  left,  the 
resultant  of  which  being  fonnd,  is  balanced. 
Ihuj,  in  Fig.  63,  the  five  forces  A  B  C  D  E  are 


apparatua  is  also  useful  for  the  VII  Law,  and  for 
the  applioationi  For  Law  "VI.  clamp  the  "JHece  " 
(c) — a  square  plate  of  wood — to  the  table  edge, 
and  into  the  hole  pat  a  pin  curying  s  ring  or 


■^impounded;  A  with  B  giriog  the  resultant 
S  G  J  S  G  with  C,  resultant  S  H  ;  8  H  wUh  D, 
resultant  8  I ;  S  I  «ilh  E,  resultant  S  K,  which 
being  balanced  by  S  B,  the  whole  system  is  in 
equilibrium. 

For  the  experimental  study  of  this  law,  the 
apparatus,  in  Fi?.  64,  will  be  found  very  useful. 
A  stout  frame  A  some  4  or  Eft.  square  on  a  base 
B.  To  the  frame  can  bo  fixed  with  screws  the 
little  blocks  with  pulties  a  a  .  .  .,  shown  (aside) 
larger  at  B.  Half  a  doz.  or  more  of  these  are 
required.  .  In  the  centre  of  the  base  is  a  short 
pillar,  *hich  carries  a  small  table,  the  edge  of 
-vjrhich  just  ranges  with  the  groove  of  the  pnlliee 
I'he  sliaft  of  the  table  can  be  Kept  raised  to  any 
height  by  a  screw.  A  small  clamp  b  serves  to 
fnsten   various   "pieces"  tT   the  table.*     This 


Ibu  olamp  18  shown  at  oop  aide  ihat  tlie  movltur 
lo.i  (tihle  ►haft)  msv  I*  ►wn.     'T*!!!   bH  h-iicr  lo 
"iv  ibc  clmiip  aci  lu  ihe  oeutre  ol  the  labc. 


hollow  disc  D,  with  any  number  of  cords. 
Work  out  on  paper  any  set  of  forces  in 
eqnilibriam.  Now  dispose  the  cords  orer  the 
puUiet  at  the  same  angles  as  the  forces  in  the 
figure,  add  weights  proportional  to  the  foroes 
Oengths  of  lines),  and  one  weight  equal  and 
opposite  to  their  final  resultant.  The  pin  may  now 
be  removed,  the  ring  will  remain  at  rest  With 
this  apparatus  any  set  of  forces  in  the  same 
plane  can  be  experimentally  studied.  Any  little 
departure  from  theoiy  (it  never  will  be  much) 
is  to  he  attributed  to  the  "  obatades." 

Law  VII.  The  law  is  general,  but  not  to 
complicate  the  proof  consider  but  three  forces 
P  Q  S,  Fig.  65.    Of  these,  any  two  are  in  the 


priAciples  of  staties  have  been  undentood.  Pbr 
the  present  then,  it  mu«t  be  tnffleient  to  know 
there  exist  "  obstacles  "  which  affect  practice 
more  or  leas,  and  even  in  some  circumstances 
completely  modify  the  principles  of  theory. 

App.  III.— Deoompodtion.  Ai  farcw  can  be 
reduced  to  one  by  "  composition,"  so  may  one  be 
inBplaoed  by  two  or  many  by  "  decomposition." 
For  this  certain  data  are  required  ;  the  directioa 
of  the  component,  at,  at  least,  ths  direction  of 
one,  with  its  intensity  relative  to  the  force  to  be 
deooi^Kwed.  The  decomposition  is  effected  by 
completing  the  paraHelognm  according  to  Qie 
data.  Let  it  be  nquiied  to  decompose  the  fore* 
R,  Fig.  67,  along  the  direction  A  B  and  A  C. 
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same  plane;  they  then  are  firat  combined  :  say 
P  and  Q,  resultant  A  B.  Now  A  B  and  S  are  in 
the  same  plane;  combined  their  resnltsnt  is  A  C, 
diagonal  of  the  figure.  Were  there  any  more, 
each  new  resultant  would  be  combined  with  the 
adjacent  force,  until  all  were  reduced  to  one. 
In  the  present  case  A  C  is  balanced  \n  adding 
A  B— equal  and  opposite  to  A  0— which  gives 
equilibrium  to  the  whole  system.  With  the  help 
of  moveable  pulliea  on  stands.  Fig  6«,  the 
eqnilibrium  of  any  combination  of  forees  in 
various  planes  can  be  studied  experimentally  by 
means  of  the  apparatus,  Fig.  6-t. 

No.  III. — Applications.  Home  of  these  may 
appear  as  not  well  placed  in  this  point — that  they 
would  be  better  as  proofs.  But  it  must  be  borne 
in  mind  that  the  "  Laws  "  and  "  Proofs  "  should 
be  as  short  as  possible.  Besides  brevity  and 
clarity,  obtained  by  leaving  ont  all  conclusions, 
there  is  a  great  danger  avoided — the  danger  to 
the  student  of  mistaking  deduetiont  for  prin- 
ciples. 

App.  I — Eqnal  forces.  To  opposite  fbrce  in 
equilibrium  equal  forces  may  be  added  without 
causing  any  disturbance.  This  fact  seems  too 
well  known  to  be  dignified  with  the  name  "  an 
applioation  ;"  and  yet,  when  used  later  on  in  a 
demonstration,  there  will  bo  felt,  at  least  at  first, 
an  inclination  to  doubt.  Besides  the  scientific 
reason  of  this  f  ct — that  the  algebrical  sum  ttUl 
remains  =  o  —  gives  it  a  position  of  scientific 
dignity. 

App.  IL— "Obstacles."  Already  the  experi- 
mental proofs  have  begun  to  show  that  there  are 
impediments  to  the  complete  praoticil  execution 
of  theory.  The"*-  iini  edinmnts — "  ob'tacles  " — 
cannot  bo  stuilivJ  wiih  arn-    facility,  tmtil   the 


From  R,  parallels  to  the  two  direction*  are 
drawn  the  portions  of  tha  lines  A  B  and  A  C, 
out  off  _  are  the  "  components,"  as  they  constitute 
the  adjacent  sides  of  a  parallelcigraai,  of  which 
B  is  the  diagonal.  With  one  direction  only,  and 
the  intensity.  Fig.  68,  represented  by  A  B,  join 
B  to  R;  through  A  draw  a  parallel  to  B  B,  mud 
from  R  a  parallel  to  A  B.  Now,  A  B  and  A  C 
are  the  oompeiMBts  far  the  avDe  evident  reason 
as  before.  "DuMigk  iaipoi«»ot,  there  is  no  need 
of  insisting  at  any  length  on  this  point,  for  in  the 
course  of  mechanieal  study,  deeompositi'on  of 
forces  will  oecur  suffieieatly  often  to  make  it 
Etmiliar. 

App.  TV.— FoimuUe.  Withont  any  iignie  or 
measures,  the  tesuUaot  of  two  foroea,  at  a  given 
an^e,  can  be  known  from  a  simple  mathematical 
formula,  which  iadireotly,  therefore,  may  be  called 
the  formula  of  the  eqaiUbrinm  of  two  forces 


rf« 


^  R 


Let  P  and  Q  represent  two  forces.  Fig.  69,  and 
(p  their  angle;  the  formula  is 

B  =  s/P»xQ«x2PQOoB.#. 

It  will  perhaps  be  better  not  to  distract  the  mind 
by  showing  how  this  formula  is  contained  in  tha 
trigonometrical  relations  of  the  lines  represent- 
ing the  forces.  From  this  one,  ollker  formnlie 
P  or  Q  as  the  unknown  force)  may  be 


By  means  of  a  second  formnla  P  and  Q  oan  be 
found  when  R,  a,  and  /3 — i. «.,  the  force  and  the 
angles  of  its  components  are  given.  In  the 
Fig.  69,  let  B  be  the  force  to  be  decomposed, 
a  and  /3  the  angles  of  F  and  Q  with  R. 

App.  v.— Demonstrator.  This  apparatus,  Fig. 


70,  is  specially  constructed  for  •'  ttadeal "  proof 
of  the  parallelogram  of  forces.  A  oirca'ar  sUte 
is  set  in  a r!m  of  brass  supportel  on  a  foot.    The 
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brass  rim  is  gradnated  in  both  directions,  and 
ouriea  three  small  moreable  pallies  a  a  a. 
From  the  centre  of  the  «Ute  anj  parallelogram 
is  traoed,  its  sideg  and  diagonal  meaaured.  A 
rin^  with  three  fine  cords  is  pinned  to  the  centre, 
and  the  cords- (over  the  pallies)  so  placed  that 
thej  lie  along  the  fdrcs-lines,  and  anti- resultant. 
Weights  proportional  to  the  forces  and  resultant 
being  hung  to  the  respectire  cords,  the  pin  may 
'be  removed;  the  ring  is  ia  exact  equilibrinm.  So 
far  the  apparatas  is  like  in  its  action  that  of 
'Fig.  64,  but  mnoh  more  delicate.    Its.  speciality 

,  that  as  it  gires  the  angles,  all  the  dednctions 
ftom  the  formaliD  of  the  resultant  ean  be  ex- 
perimentally shown. 

N.B. — This  instrameat  is  only  for  the  laws  of 
eqnilibrinm,  the  "  Static  "  lAws  of  forces  applied 
to  a  point  'Tis  useless  for  "Dynamics,"  the 
■mallei  rariation  of  the  action  of  the  forces 
(weights)  changes  the  oagle,  and,  conseqaenMy, 
tlw  conditions  of  the  force  action.  Hence,  m 
striet  theory,  the  ring  if  moved  should  at  once 
deviate  from  the  original  diagonal,  along  which 
it  shonld  find  no  point  of  rest.  Bnt  in  practise, 
when  the  angle  is  tmall  and  acute,  the  ring  will 
for  a  short  distance  follow  the  diagonal,  and  with 
the  same  apparent  forces  (weights)  will  be  in 
eqniUbrinm  along  that  short  distance.  The 
reason  of  this  practical  resalt  is,  that  for  the  short 
distance  the  original  and  new  diagonals  coincide 
to  the  eye,  and  the  anti-resnltant  has  really  lost 
some  of  its  force  from  the  changed  directions  of 
the  aew  diagonals,  along  which  it  is  not  fully 
acting.  When  the  forces  act  at  a  right  angle,  and 
still  more,  when  they  oet  at  an  obtuse  angle,  the 
ring  will  deviate  at  once  frtiln  the  diagonal  if  the 
eh'ghteat  change  be  mape  in  any  of  the  forces  ; 
for  example,  if  the  weight  be  gently  raised.  It 
may  bs  added  that  with  acute  angle*,  the 
"obstacles  "  have  more  effect. 

(To  b«  continued.) 


livery  servants  appear !  It  seem!)  more  probable 
to  ma  that  the  regular  mode  in  which  the  cater- 
pillars proceed  along  the  twigs  and  branohea 
ia  their  peregrinations  for  food,  while  they  are 
young,  may  have  sugj^ested  some  comparison  be- 
tween it  and  the  manner  in  which  the  domastios 
of  the  upper  classes  nsed  to  march  in  attendance 
npoa  their  masters  in  the  "  good  old  times."  Bat 
this  explanation  may  be  thought  as  fancifnl  as  the 
preceding.  It  shonld  be  added  that  until  more 
than  half  giowa  these  caterpillars  lire  under  the 
protection  of  a  web,  spnn  nnitedly,  to  which 
they  retire  at  certain  times. 


CHAPTERS  ON  CURIOUS  CATBBPILLARS . 

July. 

Bt  J.  B.  8.  Clippord. 

ONE  hears  occasionally  of  persons  "  going  out 
for  wool  and  coming  home  shorn  "  ;  and  in- 
sect banters  not  a  few  have  gone  eat  for  the 
caterpillar  I  am  going  to  mention,  and   if  they 
have  not  came  home  "  shorn,"  yet  they  have  re- 
turned tired  and   disappointed,  without  having 
obtained  the  prize  they  sought.    This  arises  from 
the  circumstance  that  it  is  limited   t«  certain 
localities,  and  these  not  extensive,  nor  is  H  always 
to  be  found  even  in  the  spots  which  it  frequents. 
The  Coast  or  Ground  Laukey  (.Bombyx  castrcmis) 
is  very  similar  in  appearance  and  in  siae  to  the 
Common  Lackey  Moth,  which,  ia  some  seasjns, 
almoet  strips  the  hedges,  and  attracts  the  notice  of 
bye-passers,    being  conspicuous    by  its   striped 
body,  and  blaijh-grey  head,  with  two  black  spots, 
which  are  generally  taken  lor  eyes,  though  not 
auoh.  The  Coast  Lackey  occnre  only,  I  believe  on 
^he    banks  of   the  Thame.;    it   has  been  taken 
batwaea  Gravesend  and   Erith,  but  mostly  near 
the  sea-wall,    some  distance  below   Gravesend. 
«nd  in  some  parts  of  the   Isle  of  Sheppey       A 
recent  observer  remarks   that  the  caterpillars  of 
the  Oronad  Lackey  delight  to  bask  in  the  June 
and    July    sunshine,  and  are    not    so    readily 
detMtod  at  moramg  or  evening.    The  food-plante 
^.^i"''*  '^"°*'  *■"*  "••  *»  wormwood"  and 
SSSf  'Mrv"""    "'»  .°*»«'™  P-0"ing  in  such 
a«t;™jr'  .  .7",*°  ^''^"^^  that  in  captivity 

of«Jt  Th  '^^  T  ?'°'»t«''«d  With  a  solution 
oa  toe  garden  ehrysanthemum.  In  the  asoect 
S^H-r'n"'^'  '^  Co«tI*ckeytte^,TJ^ 
Wv    dot^     ««qaept  relative,  being  long"^   nd 

^Z,^^^^'"^^'  '••"*>  iBiaterra°pted 
™  nT.  M^f  '*"^-     ^^^  «'<'«'  of  the  body 

•°     Qr-n^e     .tape.      The     cocoon     which     is 


In  July,  the  caterpillars  of  a  large  and  hand- 
some moth,  now  scarce  in  England,  are  adnlt; 
sometimes  a  week   or  tivo   earlier,    in    forward 
seasons.    The  eggs  of  the  Kentish  Glory  ( Jn- 
drDmia  vtriieolor')  are  laid  in  regular  order  on 
the  small  twigs  of  the  birch  in  April   by  the 
mother  moths.      These    are  yellowish    at   first, 
becoming     shortly     of  a  brownish   tint,    and' 
ere  the    caterpillar   emerges  the    shell    ceases 
to  be  opaque,  and    the   outline    of    the  cater- 
pillar, about  to  appear,    is   seen  more   or   less 
distinctly.       A  little    colony    of   these  having 
come  out,    directly    they    leave   the    egg    they 
proceed  in  what   has  been   called    "a    line    of 
luaroh,"  moving  towards  the  tips  of  the  twigs   It 
Is  evident  that  the  one  which  takes  the  initiative 
leaves  something  in  his  track,  by  means  of  which 
his   brethren    are   enabled   to  pursue  the  sane 
psth  ,>nd  a  Stray  caterpillar,  should  be,  by  some 
mischance,  get  separated  from  the  rest,  is  very  un- 
easy  until    he    can   agaiu    "  strike    a    trail  " 
Occasionally,   the  caterpillars  issuing  from  one 
batch  of  eggs  will  divide  into  tm  parties  ;  aad 
should  two  parties   meet  by  accident,  they  will 
unite  for  a  time,  subsequently,  perhaps,"dividinE 
agam  in  their  rambles  alter  food.    Mr.  GascovM 
has  pointed  out  how  this  caterpiUar,  in  its  various 
stages  of  growth,  escapes,  in  a  measure,  from  its 
enen^ies  by  the  natural  disguise  wiih  which  it  is 
furnished.     When  young,  these  little  creatures, 
as  they  rest  on  the  twigs  of  the  birch  in  company, 
very  nearly  resemble  the  catkins  in  appearance 
Increasing  in  eize,  and  scattering  about  on  the 
tree  or  shrub,  each  individual  caterpillar,  when 
not  eating,  restf  most  frequently  with  the  fore 
egs  raised  in  the  air  and^the  body  extended  stiffly 
looking  not  unlike  a  withered  or  imperfect  leaf 

Xhe  newly-hatched  caterpillar  of  the  KootishGlori^ 
gives  little  promise  of  its  future  beauty.  It  is  of 
a  smoky  brown,  with  darker  markings,  and  two 
yeUow  eresoentic  spots  behind  the  head,  Sprinkled 
also  with  minute  warts.  |  In  the  course  of  five 
weeks,  more  or  less,  it  has  cftst  its  skin  four  times, 
and  now  appears  of  good  proportions,  reminding 
one  somewhat  lu  its  appearance  of  the  cater- 


th^y  are  aescended  from  iudividnols  ones  taken 
there,  having  been  bred  in  confinement. 

The  caterpillar  of  another  stout-bodied  moth, 
which  is  to  be  found  in  several  English  couulirs, 
though  not  common,  is  shown  in  the  acoomiiaoy- 
ing  figure.  This  spfoits  has  received  the  od>l 
nune  of  the  Sprawler  (Pecaiia  raiii/wo),  from  the 
odd  attitude  assumed  by  this  caterpillar  when 
shaken,  from  the  tree  on  which  it  ia  feeding.  The 
young  caterpillar  is  not  often  taken  at  large.  The 
nearly  adult  caterpillar,  which  is  beaten  from 
oaks  in  Jaly,  is  of  nearly  uniform  thickness,  with 
a  slight  hump  at  the  anal  extremity.  The  c.ilour 
of  the  body  is  of  various  shades  of  green  ;  there  is 
a  ybllowish  white  "  collar  "  behind  the  head,  and 
five  narrowish  stripe*,  also  white,  extend  from 
bead  to  tail  ;  the  former  is  a  dull  green.  When 
in  repose,  the  caterpillar  of  the  Sprawler  rests  nt 
fall  length,  grasping  tightly  the  leaf  or  brandi 
it  is  liecidedly  hostile  to  others,  not  sparinii 
evea  its  own  species.  The  chrysalis  is  botied  tUcy. 


•puu  by  tU  adnU  oatarpillar  is  of  a  comnact 
Mtemingled  a  sulphur-coloured  powder.    It  is 

hS'^n'^'^^u'"  ."  '"'e-  8ome  speculation 
^beea  caused  by  the  name  "  laokey/>^  and  an 
e^«tor  of  thu.  and  other  popular  mi^esfaSci" 

nwni«  stripes  resembled  the  garb  in  which  some 


one 

pillMS  of  the  Hawk  Moths,  for  it  bears  a  sharp 
blunt  horn  on  the  last  segment  but  one.  It  is 
also  marked  with  ten  white  stripes,  which  are 
bordered  with  green,  darker  than  the  ground 
colour,  and  a  similariy  coloureil  narrow  ifoe  ex- 
tends down  the  back  ;  the  horn  is  white,  as  also 
are  the  spiracles,  edged  round  with  bUck.  The 
head  is  pale  green,  with  four  short  white  stripes 
npon  It.  The  cocoon  is  spun  up  amongst  the 
herbage,  and  fastened  to  a  twig,  and  tlS  insect 
rem  iius  as  a  chrysalis  through  the  winter.  Most 
of  the  spceimena  of  the  Kentish  Glory  found  in 
cabineU  have  either  been  taken  in  and  aboui 
ttannoch,  .where  this  mcth  occurs  plentifully  or 


in  the  carfli,  and  the  moth  appears  therefrom  in 
October,  and  has  a  partiality  for  gas-lamps. 

A  delicate  moth  which  appears  partial  to  the 
south  coast  of  England  is  designated  by  en- 
tomologists the  Yellow  Belle  (.i«;»»fa/M  dtraria), 
and,  like  its  relative,  the  Straw  Belle,  it  occ  i- 
sionally^  flies  by  day.  The  caterpillar  from 
which  it  is  produced  is  full-grown  toward* 
the  end  of  this  month,  and  may  be  got  by 
searching  in  suitable  spots  on  the  wild  carrot, 
the  bird's-foot  trefoil,  and  alHed  plants.  It  i» 
remarkable  as  having  the  whole  surface  of  the 
body  shagreened,  and  on  the  last  segment  it  has 
two  longish  points  extending  behind.  The  genera 
colour  is  a  dingy  white ;  running  from  one  extre- 
mity to  the  other  are  a  Dumber  of  narrow  brownish 
stripes,  slightly  waved  ;  the  one  passing  down  the 
middle  of  the  back  ia  double  ;  the  spiracles  are  a 
deep  brown.  The  favourite  position  of,  the 
caterpillar  when  not  eating  i«  singular  ; '  the 
clospers  are  firmly  fixed  to  the  twig  or  leaf,  and 
the  head  and  front  segments  stretched  out,  and  a 
little  bent.  If  alarmed,  the  head  is  immediately 
tacked  closely  in,  "in  the  form  of  aa  Ionic 
volute,"  and  the  caterpillar  remains  motionless 
until  the  danger  has  passed,  as  it  supposes.  The 
chrysalis  is  placed  in  a  slight  oocoon,  and  is  beau- 
tifully variegoted  with  stripes  and  rings  of  dif- 
ferent  shades  of    brown. 

Common  iu  certain  suburbs  of  LoodoD^ 
and  oecnrring  also  in  variong  counties  of  Eoe- 
Und,  is  the  Waved  Umber  {Hemfrophiltt 
abruptaria),  a  tooth  which  is  most  frequently 
seen  sitting  npon  palings,  whore  it  escapes 
notice  by  its  greyish  brown  tints.  When  exa- 
mined, the  markings  are  found  to  be  very  deli- 
cate and  numerous.  The  caterpillar  is  worth  look- 
ing for,  and  if  found  when  young,  it  is  seen  to 
have  a  beautiful  purple  stripe  along  the  back, 
which  disappears  at  the  next  change  of  skin.  The 
ground  colour  is  a  brown,  darker  or  lighter,  and 
just  "oehind  the  head  is  a  white  ring  or  collar. 
The  food  plant  it  is  most  attached  to  is  the  lilacl 
thongb  sometimiis  feeding  on  the  rose  also  j  it 
forms  a  silken  cocoon  when  it  ia  adult,  at  the 
jancture  of  two  twigs. 

There  are  several  butterfly  caterpillars  to  l» 
found  in  July.  One  of  these,  whose  history  ha* 
not  long  been  elucidated,  developes  into  that 
pretty  and  sportive  creature,  the  Duke  of  Bur- 
gundy FritiU.nr  (JVemegirut  Lucina\  most 
frequently  seen  in  woodland  clearings.  The  og^e. 
f.™.*""'. '"  •^'""'.  s'ng'T  or  in  small  patches,  Su 
(It  13  said)  the  leaves  of  the  cowslip.  For  about  » 
week  after  the  young  caterpillars  are  hatched  thev 
keep  to  the  under  side  of  the  leaves,  eating  only 
partially  through,  but  beginning  to  make  holes  iu 
the  leaves ;  they  increase  in  size,  and  before  long 
are  full  grown,  and  prepare  to  attach  themselves 
to  the  stems,  to  remain  chrysalides  through  the 
winter.  This  caterpilUr  is  one  of  those  which 
are  called  orisciform,  or  woodlonse  shaped,  being 
rouodcd  above  and  flattened  beneath,  the  divi- 
sions of  the  segments  strongly  marked.  Tho  headi 
IS  p,ile  brown,  with  black  eyes  ;  and  it  is  capable. 
Of  being  entirely  withdrawn  under  tiie  secondseir. 
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meat.    The  body  is  dingy  white,  with  an  obscnre 
etripe  abore.and  on  each  side  a  wared  stripe,  inter- 
rupted at  the  segments ;  there  is  also  an  orange  spot 
on  eachsegment,  the  spiracles  are  blaok.  In  looking 
foi  the  caterpillar  of  the  "  Dnke  of  Bnrgnndy," 
it  mnst  be  remembered  that  at  the  slightest  alarm 
it  falls  from  the  plant,  bending  the  extremities, 
which  do  not,  however,  touch  each  other.    From 
its  occnrrence  in  the  butterfly    state  in  places 
where  the  cowslip  does  not  grow,  there  is  a  strong 
probability  that  the  caterpillar  may  be  found  also 
on  other  plants.    In  meadows,  and  on  the  plants 
growing  abont  ditches,  and  the  sides  of  lanes,  we 
may  meet  with  the    caterpillar    of    the    pretty 
Orange  Tip  Bntterflv  (Anthocharii  Cardamines). 
This  feeds  in  June  and  July,  and  would  probably 
be  iJmost  as  abundant  as  the  common  "  whites," 
were  it   not  that  many  of  the  caterpillars,  ere 
mature,  are  destroyed  by  the  mowing  of  the  grass. 
The  plants  on  which  it  is  found  mostly  are  the 
Hedge  G^arlic,  the  Dame's  Cress,  the  Yellow  Rocket, 
and  the  Lady's  Smock  ;    and  in  feeding,  it  gives 
preferenoe  to  the  seed  pods,  which  it  attacks  while 
they   are  yet   small.     The   back   is   curiously 
wrinkled,  the  wrinkles  regularly   dividing  each 
segment  into  portions  ;   and  the  whole  body  is 
covered  with  minute  warts,  from  each  of  which 
there  issues  a  bristle.      'The   colour    is    green, 
fading  into  white   on  the  sides ;   the   legs  and 
olaspers  are  apple  -green.    The  chrysalis  remains 
attached  to   some   stem   or    stalk    through    the 
winter,  it  is  crescent-shaped,  and  of  a  greenish 
brown.    In  July,  by  sweeping  the  grasses  which 
have  escaped  the  scythe,  we  are  very  likely  to  pick 
up  the  cnrioas  though  common  caterpillar  of  the 
Small     Ueatb     {Chortobiut     Pamphihit),    the 
butterfly  being  frequent  in  open  places  tbronghont 
the  summer.     The  caterpillar  is  "  dumpy,"  and 
has  two  red  points  at  the  tail,  having  also  a 
smallish  head.     The  colour  is  green,  and  there 
mto  three  white  stripes,  one  down  the  middle  of 
the  back,  the  others  on  the  sides.    The  chrysalis 
is   secreted   amongst  the  herbage,  and  is  often 
placed  close  to  the  ground.    It  is  short  and  thick. 
There  is  supposed   to  be  another  brood  of  the 
caterpillers  later  in  the  season,  which  live  through 
the  winter  in  that  state. 


ELECTEICITY— ITS   THEORY    SOURCES 
AND  APPLICATION. 

By  J.  T.  Speaoub.* 
{Contiuved  from  page  266.) 
-|  OQ  Faukb's  Cell. — Very  shortly  after 
J-t**/«  the  Bnnsen's  cell  was  devised,  it 
was  proposed  to  make  the  carbon  hollow,  so  as  to 
contain  the  nitric  acid, and  serveasits  own  porous 
call,  and  such  cells  have  been  a  good  deal  em- 
ployed in  France  ;  this  plan  is  incompatible  with 
the  use  of  gas  carbon,  as  it  reqaires  the  material 
to  be  absorbent,  as  the  first  Bunscn  carbons  were 
they  were  made  from  a  mixture  of  powdered 
coke  or  graphfte  with  just  so  muoh  powdered 
bitaminous  coal  as,  when  heated  in  a  retort,  would 
bind  it  into  a  solid  substance  without  running  or 
warping ;  this  was  afterwards  saturated  with  a 
strong  syrup  of  sugar,  or  with  coal  tar,  and  after 
careful drviag  again  carbonised, and  by  repeating 
this  several  times,  a  very  solid  and  effective  carbon 
is  obtained. 

Lately  a  modification  of  this  kind  has  been 
introduced  and  spoken  very  highly  uf ;  the  carbon 
is  hollow,  compo!<ed  ol  the  material  of  plumbago 
crucibles,  in  the  form  and  size  of  a  ginger-beer 
bottle,  to  which  is  fitted  a  stopper.  The  bottle 
being  filled  wiih  nitric  acid,  this  saturates  the  ma- 
terial, and  the  gases,  not  being  able  to  escape, 
maintain  a  pressure  which  forces  the  acid  towards 
the  outer  surface.  No  porous  vessel  is  required, 
but  a  strip  of  gutts  percba  surrounds  the  carbon 
to  prevent  contact  with  a  cylinder  of  zinc  which 
surrounds  it,  and  is  immersed  in  a  vessel  charged 
with  solution  of  common  salt.  The  conditions  of 
working  are  therefore  similar  to  those  described 
in  Sec.  137,  and  the  action  earned  on  at  the  ex- 
pens*  of  the  niiric  acid.  The  force  of  this  cell  i» 
very  considerable,  and  it  is  stated  to  be  able  to 
keep  fin.lhin  pl.itinnm  wire  red  hot  for  12  hours. 
There  is  also  much  less  annoyance  from  the  fumes 
than  with  Hansen's,  and  the  inventor  claims  a 
very  considei-uble  economy  of  acid. 

A  rell  on  i>hort  circuit  gave  80",  falling  gradu- 


ally to  BS**  in  five  hours,  when  I  had  to  leave  it. 
I  also  used  it  for  silvering  the  gauze  for  the  cell 
described  Sec.  118,  and  after  80  hours'  working, 
during  which  it  kept  the  galvanometer  at  about 
15",  it  gave  68°,  on  short  circuit,  showing  good 
constancy  and  permanence  ;  in  fact,  as  the  bottle 
holds  over  4500  grains  measure  of  acid,  one 
charge  of  strong  acid  shonid  be  equal  to  some  40 
nnits  of  work,  while  for  short  experiments  the 
capacity  shonid  be  diminished  by  patting  flint 
pebbles  into  the  bottle.  Under  some  conditions  of 
working,*a  flooculent  brownish  deposit  forms  in 
the  zinc  cell,  the  nature  of  which  I  have  not  had 
leisure  to  examine. 

140.  Alkaline   Nitbatbb.— Several  of   the 
variations  of  the  nitric  acid  cell  are  based  on  the 
use  of  the  nitrates  of  soda  or  potAsh  in  place  of 
nitric  acid  ;  nitrate  of  ammonia,  even,  has  been 
employed,  but  as  it  is  expensive  and  has  no  sort 
of  compensating  advanta£e,  I   shall  not  refer  to 
it.     When   a  solatir'n  of  these  nitrates  is  mixed 
with  sulphuric  acid,  a  reaction  takes  place   by 
which  the  base  is  divided  between  the  two  acids 
in  ratios  depending  on   tbe  relative  proportions 
present;  hence   results  a  solution   containing  a 
proportion  of  pure  nitric  acid  which  acts  in  the 
usual  manner,  while  the  remaining  nitric  acid  is 
only  set  free  as  the  action  of  the  battery  pro- 
ceeds.     Nitrate  of  soda   is  by  very   much   the 
best   for  several  reasons,   it  is  cheaper  by  the 
pound,  its  equivalent  is  lower,  and  therefore  the 
said  pound  does  more  work,  and  it  is  very  much 
more  soluble,  and  therefore,  a  much  more  active 
solution  is  obtained.     It  is  not,  however,  gene- 
rally known    that  water   when   fully  saturated 
with   one  of  these  salts  will  still  dissolve  nearly 
as   much   of    the  other  as   though  it  were  pure 
water,  and  thus  the  strongest  solution  is  made  by 
dissolving  both  the  salts  together.    In  order  to 
avoid  waste  it  is  necessary  to  know  the  quantity 
of  salt   which  will  dissolve,  which  varies  very 
much,  according  to  the    temperature.     I   hare, 
therefore,  prepared  a  table  showing  bow  to  make 
the  solutions  of  the  nitrates  and  of  bichromate 
of  potash,  so  as  to  secure  the  total  effect  without 
waste.    The  temperature  for  which  it  is  made  is 
63°  F.  and  the  vay  to  moke  the  solution  is  to  beat 
the  water  to  about  100°,  a!>  solution  prodnces  cold, 
and  then   allow  it  to  cool  and  draw  off  when  it 
reaches  63°,  and  then   add  the  acid.     Column  I. 
gives  the  name,  symbol,  and  atomic  weight  ;  li- 
the   commtrcial  equivalent,  or  electrical   unit, 
allowing  for  the  average  imparities;  III.  the 
number  of  the  equivalents  in   lib.  weight ;  TV. 
the   specific  gravity   of  the  solution  at  63°  ;  V. 
the  weight  in  grains  of  the  salt  and  the  equiva- 
lents in  1000  grains  mearufe,  and  VI.  the  pro- 
portionate bulk  of   oil  of   vitriol  required,  this 
latter  being  rea'ly  the  number  of  grains  measure 
necessary  for  1  HIO  srrains  of  the  solution. 
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I  have,  in  this  (as  I  sbsll  in  all  cases  of  mea- 
surement) taken  1000  fluid  grains  as  the  base, 
because  of  the  convenience  of  the  decimal  cal- 
culation ;  the  first  part  of  Culnmn  V.  multiplied 


by  8-75  gives  the  grains  weight,  or  by  -00126 
toe  decimal  part  of  a  pound  required  to  make 
one  pint  of  solution,  and  Column  VL  multiplied  by 
8-76  the  grains  measure  of  strong  oil  of  ritriol 
to  be  added  tc  it.  It  is  necessary  to' say  that 
these'  figures  in  lines  2,  3,  and  6  require  to  be 
doubled  if  acid  is  not  used  with  the  zinc,  or  this 
will  be  dissolved  by  the  nitric  acid  at  greater 
cost 

This  table  shows  how  important  it  is  to  attend 
to  the  details  and  proportions  in  oonstmcting 
instruments,  for  oolnmn  V.  shows  the  amount  of 
work  done  by  equal  bulks  of  these  liquids  as 
compared  with  Column  IV.  of  the  nitric  acid 
table,  and  teaches  us  that  as  the  eolation  nsed 
diminishes  in  effective  power,  we  must  enlarge 
the  porous  cell  which  contains  it ;  it  also  enitbles 
us  to  see  exactly  how  much  of  each  excitant  ws 
should  add  to  our  batteries  for  any  given  work 
we  wish  to  accomplish. 

For  purposes  of  comparison,  however,  I  iiare 
employed  them  all  in  the  same  cells  and  nndst 
exactly  the  same  conditions  as  those  of  the  nitric 
acid,  as  given  p.  266 ;  not  to  occupy  space  with 
unnecessary  details  I  may  say,  that  the  action  is 
in  all  cases  much  slower  than  when  nitric  acid  is 
used,  the  loral  action  is  eqnally  great,  the  nuis- 
ance of  the  fumes  is  diminished  only  because  the 
action  is  slower,  the  total  amount  given  off  being 
the  same,  as  the  action  upon  the  nitric  acid  is  not 
altered.  As  to  cost,  with  nitrate  of  soda  at  3d. 
per  lb.  the  unit  of  acid  alone  costs  -0161,  and 
with  nitrate  of  potash  at  4d.  -0666  of  a  penny, 
as  against  0393  for  the  common  acid  referred  to 
p.  266.  It  is  evident,  therefore,  that  it  is  only 
where  dearer  nitric  acid  is  used  that  there  is  aoy 
advantage  to  be  gained  by  the  nse  of  nitrates. 

141.  SlaTEB'8  Ibon  Cill.— In  almost  all  the 
forms  of  battery  iron  may  be  used  in  place  of 
zino  for  the  dissolving  metal,  but  owing  to  its 
lower  electromotive  force,  and  other  practical 
reasons,  it  is  seldom  r^mployed  ;  however,  Mr. 
Slater  (known  to  our  readers  as  an  astroncmical 
instrument  maker)  has  introdncsd  a  form  of  cell 
which  promises  to  do  good  service,  in  which  iron 
as  the  negative  met  il  is  combined  with  the  use  of 
nitrates  as  the  oxidising  agent. 

Its  construction  needs  no  detailed  description, 
its  only  diffierenee  from  the  Bunsen   is  the 
substitution  of  iron  for  zinc,  a  plate  or  block  of 
carbon  being  in  the  porous  cell,  which,  in  this 
case,  ought  to  be    of    large  dimensions.       The 
cell  was  described  lately  in  these  pages,  but  not 
altogether  correctly,  aa  now  employed.    The   so- 
lution, as  described  to  me  by  Mr.  Slater,  is  nitrate 
of  soda  prepared  at  100°  Fabr.,  and  with  suffi- 
cient snlphorie  acid  added  to  bring  the  gravity  to 
between  1400  and   1500.      This    description   is 
not  easy  to  follow  oat,  and  I  have  tried  the  pro- 
portions as  given  in  line  4  of  the  table.    When 
the  acid  is  added  snd  the  solution  cooled,  %  large 
quantity  of   sulphate  of    soda  crystallises    out. 
One  equivalent  of  acid  would  be  200  to  1000  of 
solution,  and  the    specific    gravitjr  when    cold 
would   be    about  1441,   but   this    involves    the 
whole  of  the  work  being  done  at  the  expense  of 
the  nitre.    I  therefore  used  two  equivalents,  one 
to  decompose  the  salt,  the  other  to  act  on  the 
iron,  and  this  raises  the  specific  gravity  to  1568. 
I  tried  both  solutions  under  exactly  the   same 
circumstances  ;  600  grains  of  nitre  solution  are 
by  the  table,  line  4,  equal  to  8'7  nnits.     I  obtained 
a  deposit  of  copper  236  units,  and  a  oonsnmp- 
tion  of  iron  2-69,  the  difference   being  loss  by 
local  action,  but  part  of  this  was  loss  by  rnsting 
after  the  work  was  over ;  allowing   1  unit  for 
action    on    the    iron  and  )  for  sapplying  the 
oxygen.    We  have  a  work  done  of  3-9  to  4  units, 
which  is  as  near  3-7   (the  estimated  work)  as  is 
to  be  looked  for  in  matter*  where  absolnte  scien- 
tific accuracy   is  unattainable,  or,  at  all  events, 
only  at  the  cost  of  great  labour  for  no  practical 
valne.     With  the  double  equivalent  of  sulphuric 
acid,   the  same  quantity  of  nitre  solution  gave 
3-44  units  of  copper,  leaving  still  a  considerable 
amount  of    tmexhausted  '  liquid,  bat    the  local 
action  was  greater  than  in  the  first  case. 

At  starting,  the  outer  coll  is  charged  wi( 
water,  to  which  is  added  a  small  proportion  d>f 
the  solution  to  render  it  conducting,  and  set  up 
thp  action,  which  is  then  kept  up  by  electrolysis 
and  by  endosmose,  though  it  is  to  bo  observed 
that  the  liquid  passes  somewhat  rapidly  into  the 
inner  cell,  the  liquid  in  which  stands  at  a  oon- 
sidersbly  higher  level  than  in  the  outer  ;  in  fact, 
in  my  small  experimental  coll,  the  liquid  rose  mora 
than  an  inch  during;  three  hours  ;  the  action  ia 
maintained  by  removing  a  portion  of  tb«  ionet 
liquid  at  times,  and  adiliuji  In'Oi  sjlnlion,  so  thaf 
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there  U  little  wwto.  The  power  of  this  cell  Is 
coiuiderable,  and  its  cost  so  small  that  it  is  likely 
to  come  into  much  use  where  it -can  be  so  placed 
that  the  fumes  from  it  are  not  injarious,  for 
thongh  less  than  in  other  oases,  these  are  still 
given  off,  and  render  it  objectionable  in  a  confined 
apace. 

The  cost  of  working  this  cell  may  be    thos 
estimated  :  — 

Iron  equiralent  "8 

Imparities,  say  2 


at  lid.  H- 7000 
2  onits  sulp.  acid 

at  lid.  —  7000 
1    nnit  nitrate  soda 

at  3d.  -f  7000 


Say  10  per  cent,  loss 


80  =0054 
100  =  -0171 

87  =  0-373 

•0,698 
•0,060 


Cost  per  volt  -0,668 

This  is  leas  than  half  as  ranch  more  than  the 
Smee  with  a  very  mach  higher  force,  and  about 
two-thirds  that  of  the  ordinary  Baasen  at  its 
cheapest. 

143.  BlOHBOHATB  OF  PoTASH. — In  order  to 
OTcrcome  tiie  noisance  of  nitrons  power,  rarioas 
enbstanoes  yielding  oxygen  hare  been  sabstitnted, 
and  this  is  one  of  the  most  commonly  employed  ; 
its  nse  in  a  simple  cell  system  will  bo  referred  to 
afterwards  j  at  present  it  is  to  be  considered  as  nsed 
ina  porotis  vessel  The  salt  may  be  obtained  nearly 
ptire  at  tbe  price  of  8d.  per  lb.    It  is  not  a  tme 
twofold  acid  salt,  like  bisnlphate  of  potash,  and 
its    formula    is    varionsly   written  as  KiOi2Cr 
Oi ,  or  K]  CrOi  O7  making    its   atomic  weight 
on  the  "new  notation  295-2.      Four   atoms    of 
snlpbaric  acid  (98   X  4  =  892)  unite  with  this, 
and  the  lesolt  of  the  reaction  when  effected  in  a 
battery  and    completed,  is   the   prodoction    of 
Chrome  alom,  and  3  atoms  of  oxygen,  the  ab- 
straction of  which,  by  the  nascent  hydrogen  set 
free  by  the  reaotion  of  3  more  atoms  of  acid  upon 
sine  is  tbe  cause  of  the  action  conddered  apart 
firomthe  preliminary  action  of  the  sniphurio  acid 
on  the  salt  itself,  which  does  nit  aflisot  the  nlti- 
mate  result.     Thus 
Kl  CrtO?  +  4HjS0«  =  t  (KCr, »  80»)  +  4  H>0  -f  Osl  O 

SZyn.f3Hi804=  S  Zyn  SOt  ■¥  ..  ..  SHsJS 
In  this  notation,  0  s  16,  and  the  electrioal 
unit  of  oxygen  being  8,  this  quantity  of  salt  is 
eqnal  to  6  amta;  that  is  to  say.  Its  own  equiralent 
or  unit  is  49*8 ;  or  fbr  convenience,  and  to  allow  for 
impnrity,  say  60,  which  qnaatity  requires  66-6  by 
weight,  or  86-3  by  measure,  of  sniphurio  acid  to 
effisct  its  own  decomposition  ;  if  in  the  same 
solution  is  to  be  provided  tbe  acid  to  act  on  the 
zinc,  an  additional  equivalent  is  needed,  making 
the  quantity  for  each  nnit  of  work  117  grains  by 
weight,  or  63  by  measore.  These  last  quantities 
are  not  very  different  from  the  instructions 
usnalljr  given,  to  nse  abont  3  01.  of  bichromate 
to  •  put  of  water,  and  add  1  part  in  12,  or  2  flaid 
ounces  of  <nl  of  Titriol,  a  quantity,  which,  if  it 
oonld  be  worked  to  exhaustion,  would  be  eqaal  to 
26  units  of  work, including  the  local  aetion,  which 
is  verjr  great 

Owing  to  tbe  insolubility  of  the  salt,  this 
solution  is  weak,juid  therefore  a  large  porous 
vessel  must  be  used,  and  perhaps  the  best  way  is 
to  make  the  solotian  on  the  second  plan,  and  put 
salt  and  water  in  the  zino  cell.  There  is  tbe 
same  difficulty  with  this  solution  in  both  single 
and  donUe  cell  systems  ;  its  action,  powerful  at 
fint,  falls  rapidly,  simply  because,  as  no  gas  is 
given  off  to  disturb  it,  there  is  little  circulation, 
and  the  liquid  in  contact  with  the  carbon  is  soon 
exhausted ;  on  stirring,  the  force  rises  in  an  in- 
stant to  its  full  pitch  ;  the  local  action  set  np  by 
the  endosmose  of  the  solution  is  about  the 
same  as  with  nitric  acid,  or  nearly  20  per  cent  on 
the  work  done  (with  the  simple  cell,  it. may  be 
nearly  100  per  cent). 

Tbe  cost,  working  in  porous  cell,  according  to 
trials  made  for  the  purpose  with  a  solntion  con- 
taining 1-18  units,  and  doing  888  nseful  work,  was 
Bichromate,  689  at  9d  -r  =  -0673 
Acid  8-8  units  -0249 


Whi«i,  divided  by  -828, 
gives  the  cost  per  unit. 
Zino  nsed  per  unit 


Totel  cost 


(.To  be  coiUititied.') 


-0922 

1113 
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ON   THB  RELATIONS   BETWEEN  BODY 
AND  MIND.* 

IiBCTUBE  It— PART  11. 
(Continued  Ji-om page  29S.) 

I  PURPOSELY  selected  for  consideration  the 
defective  brain  of  the  idiot,  because  it  ex- 
hibits an  undeniable  fault  of  structure,  which  is 
often  plainly  traceable  to  evil  ancestral  inflaenees. 
When  we  ^y  consider  this,  and  reflect  that  we 
might,  if  we  chose,  arrange  a  series  of  hnmap 
brains  which  should  present  a  regular  gradation 
from  the  brain  of  an  ape  to  that  of  a  well- 
developed  European,  are  we  not  fnlly  justified  in 
supposing  that  like  unfavourable  ancestral  in- 
flnenoes  may  occasion  defects  in  the  constitution 
or  composition  of  tbe  mind-centres  which  we  are 
quite  unable  to  detect  ?  We  know  nothing  of 
the  oecnlt  molecular  movements  which  are  the 
physical  conditions  of  our  mental  operations  ; 
we  know  little  or  nothing  of  the  chemical  changes 
which  aooompany  them— cannot,  in  fact,  detect 
the  difference  tietween  the  nerve-element  of  a 
brain  exhaiuted  by  exercise  and  incapable  of 
further  fnaction,  and  that  of  a  brain  re-mvigora- 
ted  by  sleep  and  ready  for  a  day  of  energetic 
function;  and  we  know  nothing  of  tbe  intricate 
connection  of  nerve-cells  in  the  hemispheres.  It 
is  plain,  then,  that  there  may  be,  unknown  to  us 
save  as  guessed  from  their  effects,  the  most  im- 
portant modifications  in  the  molsoalar  activities 
of  nerve  element,  changes  in  its  chemical  compo- 
sition, and  actual  defects  in  the  physical  consti- 
tution of  the  nerTC-oentres.  Wherefore,  when 
no  appreciable  defect  is  fonnd  in  the  brain  of  one 
who  has  had  a  strong  predisposition  to  insanity, 
and  has  nltimately  died  iasane,  it  behoves  us  to 
fnrbear  a  hasty  conclusion  that  it  is  a  perfectly 
well  constituted  brain.  Close  to  us,  yet  inacoes- 
8  ble  to  our  senses,  there  lies  a  domain  of  natnre 
— tiiat  of  the  infinitely  little — the  operations  in 
which  are  as  mnch  beyond  our  present  ken  as  are 
these  that  take  place  in  the  remotest  regions  of 
spaoe,  to  which  the  eye,  with  all  its  aids,  cannot 
yet  reach,  and  of  which  the  mind  cannot  conceive. 
It  certainly  cannot  be  disputed  that  when 
nothing  abnormal  whatever  migut  be  discoverable 
in  the  brains  of  persons  who  have  a  strong  here- 
ditary tendency  to  insanity,  they  often  exhibit 
chaiiMteristic  peculiarities  in  their  manner  o 
thought,  feeling,  and  conduct,  carrying  in  their 
physiognomy,  bodily  habit,  and  mental  disposi- 
tion the  sure  marks  of  their  evil  heritage.  These 
marks  are,  I  believe,  the  outward  and  visible 
signs  of  an  inward  and  invisible  peculiarity  of 
cerebral  organisation.  Here,  indeed,  we  broach 
a  moat  important  inquiry,  which  has  only  lately 
attracted  attention — the  inquiry,  namely,  into 
the  physical  and  mental  signs  of  the  degeneracy 
of  the  human  kind.  I  do  not  mean  to  assert  that 
all  persons  whose  parents  or  blood  relatives  have 
suffered  from  nervous  or  mental  disease  exhibit 
mental  and  bodily  peculiarities  ;  some  may  be 
well  formed  bodily  and  of  superior  natural  intel- 
ligence, the  hereditary  disposition  in  them  not 
having  assumed  tbe  character  of  deterioration  of 
race  ;  bnt  it  admits  of  no  dispute  that  there  is 
what  may  be  called  an  insane  temperament  or 
neurosis,  and  that  it  is  marked  by  peculiarities  of 
mental  and  bodily  conformation.  Morel,  who  was 
the  first  to  indicate,  and  has  done  much  to  prose- 
cnte,  this  line  of  inquiry,  looks  upon  an  indi- 
vidual so  oonstitnted  as  containing  in  himself  the 
germs  of  a  morbid  variety  ;  summing  np  the 
pathological  elements  which  have  been  manifested 
by  bis  ancestors,  he  represents  the  first  term  of  a 
series  which,  if  nothing  happen  to  check  the  trans- 
mission of  degenerate  elements  from  generation 
to  generation,  ends  in  the  extreme  degeneracy  of 
idiocy,  and  in  exthiction  of  the  family. 

What  are  the  bodily  and  mental  marks  of  the 
insane  temperament  ?  That  there  are  such  is 
most  certain  ;  for  although  the  varieties  of  this 
temperament  cannot  yet  ne  described  with  any 
precision,  no  one  who  accustoms  bimseU  to  observe 
closely  will  fail  to  be  able  to  say  positively,  in 
many  instances,  whether  an  insane  person,  and 
even  a  sane  person  in  some  instances,  comes  of 
an  insane  family  or  not.  An  irregular  and  no- 
symmetrical  conformation  of  the  head,  a  want  of 
regularity  and  harmony  of  the  features,  and,  as 
Morel  holds,  malformations  of  the  external  ear, 
are  sometimes  observed.  Convulsions  are  apt  to 
occur  in  early  life  ;  and  there  are  tics,  grimaces, 
or  other  spasmodic  movements  of  muscles  of 
face,  eyelids,  or  lips  afterwards.  Stammering  and 


*  Two  leoturea  deHvered  at  the  Royal  CoUaee  of 
Physielans  to  1870.  Bv  Hsnav  Kaodslbt,  H.D., 
F.R.C.P.,  Protenaor  of  Medical  Jurltpmdenoe  In  Uni- 
versity (killege,  London. 


defects  of  pronunciation  are  also  sometimes  signs 
of  the  neurosis.  In  some  oases  there  are  pecn- 
llaritiei  of  the  eyes,  which,  though  they  may  be 
fnll  and  prominent,  have  a  v  icillating  movement, 
and  a  vacantly-abstracted  or  baU-rearfal,  half- 
suspicious,  and  distrustful  look.  There  may,  in- 
deed, be  something  in  the  eye  wonderfully  sugges- 
tive of  the  look  of  an  animal.  The  walk  and 
manner  are  uncertain,  and,  though  not  easily  de- 
scribed in  words,  may  be  distinctly  peculiar. 
With  these  bodily  traits  are  associated  peonliari- 
ties  of  thought,  feeling,  and  conduct.  W  ithout 
being  insane,  a  person  who  has  the  Insane  neuro- 
sis strongly  marked  is  thoaght  to  be  strange, 
queer,  and  not  like  other  persons.  He  is  apt  to 
see  things  nnder  novel  aspscts,  or  to  think  ritoat 
them  under  novel  relations,  which  would  not 
have  occurred  to  an  ordinary  mortal.  Punning 
on  words  is,  I  am  inclined  to  think,  sometimes  an 
indication  of  the  temperament,  and  so  alM  that 
higher  kind  of  wit  which  startles  us  with  the  use 
of  an  idea  in  a  double  sense ;  of  both  which  apti- 
tudes no  better  example  can  be  given  than  that 
ot  Charles  Lamb.  His  ease,  too,  may  show  that 
the  insane  temperament  is  compatible  with,  aad 
indeed,  it  not  seldom  coexists  with,  considerable 
genius.  Even  those  who  have  it  in  a  more  marked 
form  often  exhibit  remarkable  special  talents  and 
aptitudes,  such  as  an  extraordinary  talent  for 
music,  or  for  calculation,  or  a  prodigious  memory 
for  details,  when  they  may  be  little  better  than 
imbecile  in  other  things.  There  is  indeed  a  marked 
instinctive  character  in  all  they  think  and  do ;  ihey 
seem  not  to  need  or  to  be  able  to  reflect  upon  their 
own  mental  states.  At  one  time  unduly  elated, 
at  another  depressed  without  apparent  cause,  they 
are  prone  to  do  things  differently  from  the  rest  of 
the  world;  and  now  and  then  tbey  do  whimsical 
and  seemingly  quite  purposeless  acts,  especially 
nnder  conditions  of  excitement,  when  the  impulses 
springing  ont  of  the  uncoosious  morbid  natnre 
surprise  and  overpower  them.  Indeed,  the  mental 
balance  may  be  easily  upset  altogether  by  any 
great  moral  shock,  or  by  the  strain  of  continued 
anxiety.  Tbe  effects  of  alcohol  on  such  persons 
are  in  some  respects  special  :  it  does  not  make 
them  so  mnch  drank  as  mad  for  the  time  being; 
and  I  think  it  will  be  found  in  most,  if  not  all, 
oases  of  insanity  caused  by  alcohol  that  there  has 
been  a  predisposition  to  it. 

I  have  sketched  generallv  the  features  of  the 
insane  temperament,  bnt  there  are  really  several 
varieties  of  it  which  need  to  be  observed  and 
described.  In  practice  we  meet  with  individuals 
representing  every  gradation  from  the  mildest 
form  of  the  insane  temperament  down  to  actual 
idiocy.  These  oases  ought  to  be  arranged  in  groups 
according  to  their  a£9nities,  for  sntif  this  be  done 
we  shall  not  make  much  real  progress  towards 
exact  scientific  notions  respecting  the  causation 
and  pathology  of  insanity.  One  group  might  con- 
sist of  those  egotistic  beings,  having  the  insane 
neurosis,  who  manifest  a  peculiar  morbid  suspi- 
cion of  everything  and  everybody  ;  they  detect  an 
interested  or  malit-ious  motive  in  the  most  inno- 
cent actions  of  others,  always  looking  ont  for  an 
evil  interpretation ;  and  even  events  they  regard 
as  in  a  sort  of  conspiracy  against  them.  Incapable 
of  altruistic  reflection  and  true  sympathies,  they 
livealife  of  solitude  andeelf-brooding.entrencbed 
within  their  morbid  self -feeling,  until  the  discord 
between  them  and  the  world  is  sa  great  that  there 
is  nothing  for  it  bnt  to  count  them  mad.  Another 
group  might  be  made  of  those  persons  of  unsound 
mental  temperament  who  &re  bom  with  an  entire 
absence  of  the  moral  sense,  destitute  of  the  possi- 
bility even  of  moral  feeling  ;  they  are  as  truly 
insensible  to  the  moral  relations  of  life,  as  defici- 
ent in  this  regarti,  as  a  person  colour-blind  is  to 
certain  colours,  or  as  one  who  is  without  ear  for 
music  is  to  the  finest  harmonies  of  sound. 
Altliough  there  is  usnally  conjoined  with  this 
absence  of  moral  sensibility  more  or  less  weakness 
of  mind,  it  doe^  happen  in  some  instances  that 
there  is  a  remarkable  acute  intellect  of  the  cunning 

typ»- 

The  observations  of  intelligent  prison  surgeons 
are  tending  more  and  more  to  prove  that  a  con- 
siderable proportion  of  criminals  are  weak-minded 
o  r  epileptic,  or  come  of  families  in  which  insanity, 
epilep8y,orsomeothernen  osisexist.  MrThomp- 
son,  surgeon  to  tbe  General  Prison  of  SooUand^ 
h  as  gone  so  far  recently  to  express  his  conviction 
that  the  principal  business  of  prison  surgeons 
m  n»t  alwa^rs  be  with  mental  defects  or  diseases; 
th  at  the  diseases  and  causes  of  death  among 
pr  isoners  sre  chiefly  of  the  nervons  system  ;  and, 
in  fine,  that  the  treatment  of  crime  is  a  branch 
of    psychology.    He  holds  that  there  is  among 


Digitized  by 


Google 


342 


ENGtLISH  MECHANIC  AND  MIEROlt  OF  SOIfiNCK 


[July  i,  1870 


criminals  a  distinct  and  incarable  cHminal  olass, 
marked  by  pecniiarly  low  physical  and  mental 
chnracteriBtios  ;  that  crime  is  hereditary  in  the 
luuiilics  of  criminals  belonging  to  this  class  ;  and 
tliat  this  hetcditary  crime  is  a  disorder  of  mind, 
iiaving  close  relations  of  nature  and  deaeent  to 
«piIepsT,  dipsomania,  insanity,  and  other  fonns 
<f  dceeneracy.  Such  oriminais  are  really  morbid 
•■n'-ieiies,  and  exhibit  often  marks  of  physical 
-legcneration — spinal  dcformities.stammering,  im- 
1  erfect  organs  of  of  speech,  clnb-foot,  cleft  palate, 
harelip,  deafness,  paralysis,  epilepsy,  and  Rcrofula. 
Moreau  relates  a  striking  rase,  nhich  is  of  interest 
as  indicating  the  alliance  between,  morbid  or 
f-8j;pncrate  varieties. 

Airs.  D ,  aged  thirty-two.  Her  grftndfatber 

kept  an  inn  at  the  time  of  the  French  lievolation, 
and  during  the  Reign  of  Terror  he  had  profited 
l)y  tlie  cricicnl  gitnation  in  which  many  nobles  of 
the  department  fonnd  themselves,  to  get  them 
secretly  into  his  hottte,  where  he  was  believed  to 
have  robbed  and  murdered  them.     His  daughter, 
who  was  in  his  secrets,  hnvinfjquarrelled  with  him, 
densonccd  him  to  the  anthoritics,  bnt  he  escaped 
conviction  fiom  wani  of  proofs.  She  snbseqnently 
committed  suicide.  One  of  her  brothers  had  nearly 
murdered  her  with  a  knife  on  one  occasion,  and 
another  brother  hung  himself.    Her  sister  was 
epileptic,   imbecile,  and    paroxysmally    violent. 
Her  daughter,  the  patient,  after  swimming  in  the 
head,  noises  in  the  ears,  flashes  before  the  eyes, 
became    deranged,    fancving  that    people  were 
plotting  against  her,  pnrc^nrfng  arms  and  barri- 
cading herself  in  a  room,  and  was  finally  pot  in 
an  nf.ylnm.     Thus  there  were  in  different  mem- 
bers of  this  family,  crime,  melancholia,   suicide, 
epllpsy,  and  mania.    Need   we   wonder  at  it  ? 
The  moral  element  is  an  essential  part  of  a  com- 
plete and  sound  character  ;  he  who  is  destitnte 
of  it,  being  unquestionably  to  that  extent  a  defec- 
tive l>eing,  ia  therefore  on  the  road  to,  or  marks, 
race  degeneracy  ;  and  it  is  not  a  matter  of  moch 
wonder  that  his  children  should,  when  better  in- 
^uences  do  not  intervene    to  check  the  morbid 
tendency,  exhibit  a  further  degreeof  degeneracy, 
and  be  actual  morbid  varieties.     I  think  that  no 
one  who  has  studied  the  causation  of  insanity  will 
question  this  mode  of  production. 

I  could  not,  if  I  would,  in  the  present  state  of 
'<nowledge  describe  accurately  all  the  charaoter- 
iMics  of  the  insane  neurosis,  and  group  according 
t'>  tliclr  affinities  the  cases  testifying  to  ilsin6u- 
.-'nco.    The  chief  concern  now  with  its  morbid 
Iieciiliarities  is  to  point  out,  first,  that  they  mark 
s  mc  inhe-ited  fault  of  brain -orgamsation ;  and, 
secondly,  that  the  cause  of  such  fault  is  not  in- 
:ianity  alone    in  the  psrent,  bnt    may   he  other 
iier^onsdisease,  snch  as  hysteria,epilepsy, alcohol 
i.^ni,  paralysis,  and  neuralgia  of  all  kiDd!<.  Except 
in  the  case  of  suicidal  insanity,  it  ia  not  nsoal  for 
the  parent  to  transmit  to  the  child  the  particular 
form  of  mental  derangement  from  which  hd  has 
.•iiiffereil :  insanity  in  the  parent  may  be  epilepsy 
ill  the  child,  and  epilepsy  in  the  parent  insanity 
in  the  child  ;  and  in  families  where  a  strong  ten- 
'lency  to  insanity  exists,  one  member  may  be  in- 
^.^ne,  another  epileptic,  a  third  may  enlier  from 
-evtre  neuralgia,  and  a  fourth  may  commitsuicide. 
The  morbid  conditions  which  affect    the  motor 
!iiTve-c<  ntres  in  one  generation  seem  to  conoen- 
iniic  rlicniselves  sometimes  npon  the  eensory  or 
:hr  ideational  centres  in  anotuer.     In  truth,  uerv- 
unsiiisease  id  a  veritable  Proteus,  disappearing  in 
«ii»  form  to  reappear  in  another,  and,  it  may  be, 
CHpricioBsly  skipping  one   generation  to  fasten 
tqxjn  the  next. 

CTo  be  concludtd  next  week.) 


of  the  internal  pressure  might  be  increased  ui,til 
it  attained  sufficient  magnitude  to  burst  or  rend 
asunder  the  material. 

In  the  constrnction  of  vessels  intended  to  sns- 
tuin  considerable  internal  pressure,  two  essential 
poiuts  have  to  b9  attained — namely,  the  maxi- 
mum of  strength  with  minimum  of  material,  and 
although  a  great  variety  of  opinions  are  held  on 
the  subject  with  regard  to  boilers,  yet  mechanical 
engineers  agren  that  the  best  form  is  the  circular 
in  section.*  "  In  boilers  this  is  the  mon  impor- 
tant, as  any  increase  in  the  thickness  of  plates 
ohgtructa  the  transmission  of  heat,  and  exposes 
the  rivets  as  well  as  the  plates  to  injury  on  the 
side  exposed  to  the  action  of  the  furnace." 

Vessels  of  large  dimensions,  snch  as  steam 
boilers,  are  mide  of  several  pieces  of  wroagbt 
iron  rolled  into  large  plates  having  the  required 
thickness  ((JBually  from  iin.  to  fin.  in  thickness), 
according  to  the  magnitude  of  the  work  and  the 
amount  of  presstiTe  which  it  is  intended  tosas- 
Cain. 

Mr.  Fairbaim  says  with  respect  to  the  process 
of  rolling  the  plates,  that  the  fame  gives  to  the 
sheets  greater  tenacity  in  the  direction  of  their 
length  than  in  that  of  their  breadth.  Mr. 
Kdwrn  Clarke'ef  experiments,  and  those  made 
by  continental  engineers,  distinctly  contradict 
that  conclusion,  but  the  following  result*  are 
practically  more  trustworthy.  The  relation  exist- 
ing between  the  ultimate  resistance  of  boiler  plate 
in  the  direction  of  &bre,  or  of  that  in  which  the 
plate  is  rolled,  to  that  across  the  fibre,  or  at  right 
angles  to  the  direction  in  which  the  plate  was 
rolled,  is  as  19-98J  to  161{.  Thus  rolled  plates 
are  stronger  in  the  direction  of  their  fibres — i.e., 
their  length. 

These  plates  are  made  to  overlap  each  other  at 
the  edges,  and  are  fastened  together  by  rivets  or 
round  pins  of  iron,  passed  red  hot  through  holes 
provided  in  the  plates,  and  riveted  over  so  as  to 
ibrrn  a  head. 

The  riveted  joints  are  generally  the  weak  points 
in  all  boilers,  as  in  pnnching^  holes  aloog  the 
edge  of  a  plate  the  latter  becomes  weakened  to 
the  extent  of  the  sectional  area  punched  out. 
This  was  clearly  demonstrated  by  a  series  of  ex- 
periments conducted  by  Mr.  FairbairD§,  asd  in 
which  the  strength  of  almost  every  description  of 
riveted  joints  was  determined  directly  by  tearing 
them  asunder.  In  two  different  kind  of  joints — 
double  and  tingle  riveted — tho  strengths  were 
found  to  be  in  the  ratio  of  the  plate  as  the 
numbers  100,  70,  56 ;  or  plates  riveted  by  the 
double  system  appear  to  retain  their  position 
nnder  strain  much  better  than  single  riveted  joints, 
or  that  each  additional  rivet  gives  an  imvease  of 
24  per  cent 

This  led  Mr.  Fairbaim  to  further  experiments 
on  the  best  proportions  and  forms  of  riveting 
plates  together,  and  the  following  table  exhibits 
the  same  as  deduced  from"  practice  (all  in  inches) : 


to  be  drilled  and  not  pnndied,  and  no  drifting  of 
holes  allowed,  although  up  to  the  present  day 
many  noted  cnginoeriDg  establishments  still  pnnc'h 
the  rivet  holes,  as  by  so  doing  a  great  amount  of 
time  is  saved  when  comparol  to  the  drilling  of 
each  hole  by  an  ordinary  drilling  machine.  The 
proprietors  of  the  well-known  engineering  and 
tool  making  firm.  Colliers  and  Co.,  Salford,  have 
invented  and  patented  a  multiple  drilling  machine 
for  drilling  boiler,  bridge,  ship  platef,  etc.,  being 
capable  of  drilling  from  3  to  180  rivet  holes  at 
once.  The  drills  in  this  machine  can  be  adjusted 
to  different  distances  opart,  to  suit  the  widths  of 
plates,  or  two  separate  plates  or  angle  irons  may 
be  drilled  at  once.  The  table  brought  against 
the  drills  is  self-acting,  and  is  raised  by  an  hy- 
draulic ram,  to  ensure  tho  horizontal  rise  of  the 
same.  Drilling  machines  of  the  above  descrip- 
tions may  be  made  for  any  number  of  drills,  and 
not  only  perform  their  work  in  equal  time  to  that 
of  the  punching  machine,  bnt  also  give  greater 
strength  to  the  plates  than  by  the  Utter  process, 
and  in  proportional  lees  time,  according  to  the 
number  of  spindles. 

Various  improvements  have  been  designed  to 
remove — or,  at  all  events,  to  reduce  the  defects  of 
the  riveted  joints,  snch  as  covering  the  joint  by  a 
strip  of  wrought  iron,  or  covering  the  joint  with 
two  covering  strips,  one  on  each  side  of  the  plate, 
and  an  experiment*  tried  in  this  way  showed  the 
tensile  strength  of  the  joint  to  be  abijBt  eqaa]  to 
tho  ultimate  strength  of  the  plate  itaell  By- 
welding  the  plates  together  (Mr.  Bertram's  pro- 
cess) the  joints  prove  to  be  stronger  than  the  ordi- 
nary riveted  joint 

Having  thus  shown  the  proportion  exiethig  be- 
tween the  tensile  strength  of  whole  and  riveted 
plates,  I  now  proceed  to  the  strength  of  theplates 
themselves. 

From  five  of  Mr.  Fairbaim's  ex]Mriments  the 
following  resnits  were  obtained  :— 


Mean  brealdog' weif>-bt 
iu  toasta  the  direetton 


Yorkshire  plates. 
Derbyshire  plates 
Shropshire  plates 
Staffordshire  plates 


of  the  Bbt*. 


25-77 
2V68 
22-82 
19-66 


On_  comparing  the  strengths  of  the  diffN«nt 
irons  it  appears  that  the  tensile  stiengtb  in  the 
direction  of  the  fibre  is  almost  the  same  in  Der- 
byshire and  Staffordshire  plates,  and  that  York- 
shire plates  (Low  Moor)  are  stronger  with  regard 
to  tension  than  Stafibrdshire  in  the  ratio  of  aboot 
6  to  4. 

As  statedf,  the  nltimate  resistance  of  boiler 
plate  is,  on  the  average  per  square  inch  of  section 
In  the  direction  of  the  fibre  .  19-66  to  20-2tona 
Across  the  same  .  .  .  16-93  to  16*7tons 
And  the  maximum  safe  passive  strain  per  square 
inch  of 


STBENGTH  OF  MATERIALS. 

By  A.  ToLHAUSBN,  Jon. 

{Continued  from  jiage  2(y0.') 

BEFORE  leaving  tho  subject  of  tens  ive 
strength,  we  will  discuss  u  case  which  fro- 
juontly  occurs  in  practice,  and  where  the  cohe- 
sive power  of  nmtcrials  is  employed  in  a  vessel 
to  rc.-iistnliurstingor  explosive  strain  arising  from 
the  pressure  of  a  fluid  within  it. 

Supposing  we  had  a  boiler,  pipe,  or  other  vessel, 
Jjdving  a  square  section,  as  repre*ented  in  figure, 
intended  to  contain  a  fluid  exerting  considerable 
preiBure,  ond  tho  internal  pressure  acting  equally 
on  each  pnrt  of  the  casing,  then  it  is  obviousthat 
the  tamo  would  have  a  tendency  to  bulge  out  the 
>i<le»,  as  indicated  by  the  dotted  lines.  After 
'i.-iving  attained — were  the  material  tuffictenily 
Dlinble  to  allow  this — a  circnlarsection,  no  farther 
hnnge  of  form  conid  he  effected,  and  the  amvunt ' 
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Example  :  Boiler  plates  of  Jin.  thickness  are 
to  be  riveted  together,  lieqnired  the  best  propor- 
tion and  host  form  of  the  rivets  and  rivet  bo'es  ? 
By  table  we  have  -81  as  diameter  of  rivet,orl3-16th 
in.  (by  col.  3),  225  as  the  length  of  rivet  from 
the  head,  or  2iin  (by  col.  4),  tho  centre  of  rivet 
holes  to  be  2in.  apart,  (by  col.  5  and  6)  the  depth 
of  lap  =  2  25  -f  =  2  91in.  for  double  joints. 
The  best  proportionate  quantities  arc,  therefore, 
-81,  2-23,  20,  2-91,  necessary  to  form  the  strong- 
est steam  or  water-tight  joints  on  plates  of  half  an 
inch  thick. 
All  rivet  holes  in  flrst-olam  boiler  work  ought 


*  "  Fairbaim's  Uselul  Iniormation  lor  Enelneers." 
I.  Seriea.p.  42.  .      »  • 

t  Aoconnt  of  the  Britannia  Bridge. 

t  It  1»  recommonacd  that  these  sbiU  be  drilled. 

i  I'ide  Appendix,  No.  I.,  p.  IV 


The  last  is  al^o  the  titmost  safe  limit  for  cast 
steel  in  stnds  or  stay  bars,  etc.,  in  boiler  work.  J 

Ah  boilers,  however,  are  liable  to  be  exposed 
to  impulsive  strains  in  consequence  of  sudden 
evolutions  of  steam  at  high  pressure,  or  sudden 
checking  of  the  discharge  by  shutting  off  the  re- 
rulator,  otc.,and  as  the  final  extension  produced 
by  any  load  or  strain,  if  at  once  suddenly  applied 
is  double  that  produced  by  the  same  load  when 
gradnally  laid  on  (passive  strain),  so  the  materials 
of  boilers  should  always  be  calculated  as  for  im- 
pulsive strains§,  and  not  strained  in  excess  of 
half  the  numbers  given  in  the  preceeding  table. 

A  few  simple  considerations  will  enable  ns  to 
ascertain  the  amount  of  strain  which  t):e  pressora 
in  snch  vessels  throws  upon  the  material  of  the 
casing,  and  hence  to  compnte  the  8ti«i>gtb  of 
material  that  should  be  employed  in  their  con- 
strnction in  order  that  they  may  siutaiii  a  given 
pressure. 

As  a  cylindrical  boiler  exposed  to  severe  inter- 
nal pressure  is  subjected  to  two  different  kinds  of 
bursting — namely,  longitudinally,  or  in  the  direc- 
tion of  its  axis,  end  along  the  curved  side,  we 
shall  first  find  the  conditions  that  have  to  V;  ful- 
filled, BO  that  iBtly  rupture  ensues  iji  the  direction 
of  the  axis,  neglecting  the  end  piccas  altogether. 
Let/;  ^  the  Internal  pressure  per  square  inch. 
D  r=  the  external  diameter. 


*  See  "  Fairbaim's  Iron  llanufacture,"  p.  210. 
t  rt(/i! "  Armstrong's  Steam  Boilers,  p.  138. 
%  "  Armatroag's  (iteam  BoUera,"  p.  138. 
4  Ibid,  p.  U) 
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d  ^  the  internal  diameter. 

T  =  the  coeOiocnt  of  ultimate  tensile  reiiatMKe 
per  sqnare  iooh  of  the  material  (boiler  plate). 

t  =  the  thfckoBM  of  plate. 

I  =  length  ol  boiler. 

The  internal  preuure  of  steam  tendiog  to  nf- 
tOTB  the  boiler  ii,  according  to  our  symboh  ^  d  X 
I  X  p  (I),  and  the  force  keeping  the  nane  ftooa 
banting  may  be  ezpreased  =  2t  IT  (U.).  ilow 
It  the  moment  of  rnptare  I  becomes  equal  t>  II. 
Or 

d  I  f  =•    2  I  IT 
i  p 

Or  t       =     

2  T 
(ni),  wUah  gives  the  thickness  of  (he  boiler 
plates  when  r^ttwe  is  abont  to  take  plaoe  nnder 
the  steam  pressiuQ,  p. 

II.  To  find  the  state  of  eqailibrinm  between 
boiler  transTersely  and  pressure,  the  iotercal 
pressure  on  »  perpendicular  section  to  thevus, 

t  = p  (3)  and  force  oonnterbaUocmg  theiame 

i 
maj  again  be  written  irt(t  +  d)T(6)  and  when 
rapture  is  abovk  to  take  place  3  mad  amaai.  4— 
That  is 

p  =  «■«(<  +  d)T 

4 


Or 


'I* 


t 


=  'l7-} 


Negleoting  —  as  being  very  small,  we  bare 
d 

d  p 

'  =  --  (5) 
*T 

Thus  we  se  e  that  tn  cylindrical  boilers  the  strain 
in  line  of  ihe  axis  is  always  necessarily  mnch 
less  than  the  oircnmferential  bursting  strain  ; 
hence  the  lengthway  o(  the  rolled  plates  should 
always,  as  is  usual  in  practice,  be  placed  round  the 
boiler,  and  not  the  lengthway  of  it. 

It  is  obrions  that  in  a  boiler  having  all  itsplates 
of  the  same  thickness,  if  formula  III.  be  applied, 
we  have  already  worked  according  to  the  formula 
6,  or  we  have  made  our  vessel  suffliciently  strong 
to  resitt  the  steam-pressoK  to  which  the  boiler  ia 
to  be  subjected. 

From  formula  III.  we  may  deduce  :  To  find  the 
burstiog  pressure  of  a  boiler  when  the  thickness 
of  plates,  and  diameter  of  the  same  are  given, 
fbr  we  have 

a  I  T 

With  the  preceeding  remarks  I  intend  to  close 
the  fiist  chapter,  and  shall  treat  the  deflection 
cansed  by  atreteUng  the  materials  at  the  end  of 
this  treatise. 


SECK'S  PATE^fT  FIKE-PROOF  APPAKA- 
TU8  FOR  SMUTTING,  CLEANING,  AND 
DECORTICATING  GRAIN. 

{lUvstrated  on  page  348.) 

THE  great  difficulty  enoonntered  in  the  manu- 
facture of  flour  has  hitherto  been  the  sepa- 
ration of  the  flour  from  tha  bran.  The  means  used 
have  more  orless  failed  to  aoeomplish  their  object. 
The  grain  has  been  submitted  to  wire  brushes, 
Aarp  surfaces  of  stone,  corrugated  sheet  iron, 
sc.,  the  latter  being  the  more  generally  need,  and 
revolving  cylinders  or  "  robbers  "  being  employed 
"So  long,"  says  Mr.  F.   Soabohm-Ultien,   the. 
luensaa  tor  the  united  kingdom,  in  a  pamphlet  on 
Me  unproved  apparatm  we  are  abont  to  describe, 
"■  the  surfaces  above-mentioned  remain  sharp, 
wtmiever  the  grain  comes  in  contact  with  them 
It  is  injured  by  having  it^huU  cut  open.    A  close 
inspection  of    wheat    treated    in   the    manner 
SI  if?*^-  *^  ^^  "nply  bear  out  this  statement. 
Such  injnriee  to  the  grain  oecasion  the  premature 
breakmg  np  of  the  braa  in  the  piooess  of  grind- 
m^and  caoae  it  to  be  largely  ground  np  into 
floor.    But  as  the  halls  of  the  grains  contain  a 
considerable  quantity  of  silicate,   the  sharpened 
Borfacea  are  rapidly  blunted  by    the  constant 
rubbing,  aniil  at  last  little  or  no  effect  is  pro- 
duced opoo  the  grain  by  its  passage  through  the 
machine.    Heoce  it  follows  that  machines  based 
upon   this  mode  of  operation  have  the  effect  of 
swiouriy  damaging  the  grain,  until  they  ultimately 
become  utterly  nseieaa,  while  neverflieless  absorb- 
ing  cnnsiri  arable  motive  power.    In  order  to  par- 


tially remedy  these  serions  defects,  it  is  found 
requisite  to  employ  two  or  more  apparatuses  of 
libe  cxpontire  coustruoiion  in  question,  one  at 
iesstof  which  is  usually  kept  sharp  ;  but  although 
they  are  kept  in  repair  at  considerable  cost,  and 
involve  much  trouble,  the  results  of  their  work- 
ing are  anything  but  satisfactory." 

Mr.  Seek,  of  Frankfort -on-the-Maine,  who  has 
devoted  hiatseU  to  tke  sal^cct  for  many  yeais, 
has  come  to  the  cooclusioa  that  no  thoroughly 
satisfactory  result  can  be  attained  by  direct  opera- 
Ition  of  the  moebineiy  against  .the  beard,  germ, 
and  wrinkled  hull  of  the  grain,  but  that  the 
desired  end  can  be  completely  effected  by  working 
the  grains  against  one  anotlier  by  raeaus  of 
centrifugal  force. 

Upon  this  prisoiple  Is  based  the  system  of 
which  the  following  is  a  brief  descdption.  The 
machine  (plan  and  pers|iective  view  of  which  we 
give)  cooiiats  of  a  vertical cawig  having  a  number 
of  rings  oc  dbnul^r  shrives  around  its  interior, 
and  containiiig  a  rotating  dium  pnavided  with 
vanes  whieb  taka  into  the  ipaces  between  the 
rings  or  shaves.  Part  of  the  outer  casing  is  con- 
structed of  fhcet  ituo,  having  perforations  through 
which  the  cnrrcoti  of  nir  escape  iaCo  the  dust  or 
bran  chamber,  carrying  with  them  all  dust,  dirt, 
bran,  &c.  By  the  rotation  of  the  drum  the 
grains  are  earned  round  upon  tho  shelves  at  a 
velocity  of  3000ft.  per  miuute,  thus  rubbing 
against  each  other  most  rffeotually.  The  outlets 
from  one  shelf  to  another  nze  so  airaoged  as  to 
keep  the  grain    under    treatniont    dnriog   the 

I  required  period  of  from  3  to  4  ninutes.  The 
velocity  above-mentioned  baa  been  determined  by 
ample  tests,  and  adjusted  to  completely  remove 
all  injurious  parts,  without  in  any  way  damaging 
or  beating  the  crain.  A»  regards  wear  and  tear 
Mr.  Seebohm-Ullzen  states  thax  by  the  working 
of  the  grains  against  one  annther  as  iloscribed, 
oombioed  with  the  peculiar  construction  of  the 
apparatus,  all  undue  otress  upon  the  various  parts 
of  the  machine  is  entirely  avoided,  in  proof  of 
which  faet  he  mentions  that  a  number  of  machines 
have  been  constantly  at  work  for  the  last  five 
years,  without  requiring  any  material  repair. 

The  advantages  derived  from  the  use  of  tho 
machine  are  said  to  be  : — 1.  The  production  of 
a  larger  quantity  of  actual  flonr,  2.  The  pro- 
duction ol:  superior  qualities  of  flonr,  throughout 
all  the  numbws.  3.  The  operations  of  winnow- 
ing and  cleaning  being  both  performed  in  the 
patent  apparatus  more  perfectly  thin  by  any 
other,  the  separate  machines,  which  have  hitherto 
been  requisite,  are  almost  entitely  dispensed  with. 
4.  Tlio  floor  made  from  grain  cleaned  or  hulled 
in  the  patent  apparatus  makes  a  very  superior 
description  of  bread  or  biscuit.  6.  Any  grain 
which  may  be  affected  by  smnt,  damp,  the  mite, 
&c.,  will,  after  being  cleaned  or  huUed  in  the 
patent  apparatus,  become  equal  in  colour  and 
taste  to  the  best  marketable  grain.  6.  Not  even 
a  single  grain  oan  escape  from  the  machine  with- 
ont  being  thoroughly  cleaned  or  hulled.  7.  Ti.n 
par  cent,  of  wheat,  in  oonsequeoce  oC  any  oo- 
hesive  impurities  having  previously  been  removed, 
can  be  ground  in  the  same  time,  thus  materially 
increacing  the  capability  of  the  reopeotive  mills. 


ANIMAL  MAGNETISM. 

DR.  JOHN  VANSANT  has  communicated  to 
the  American  "Journal  of  Psychological 
Medicine,"  the  result  of  some  experiments  made 
by   him   with   the    magnet    on   vegetables   and 
animals.    He  says, — My  attention  was  first  par- 
ticularly directed  to  the  subject  of  this  communi- 
cation in  the  winter  of  1866,  whan  I  observed 
that  a  small,  magnetized  steel  rod,  tho  enila   of 
which  were  finely  pointed,  if  brought  carefully  in 
eontact  with  an  exquisitely-sensitive  blister,  that 
had  been  aceidenUy  prodoeed  on  one    of    my 
iingore  by  pinching  it,  gave  rise,  when  the  south- 
ward pole  was  applied,  to  a  momentary  sharp 
sensation,  and  seemed  to  cause  the  blister  to  be 
more  painful  after  tiie    magnet   was  removed. 
When  the  northward  pole  was  used  in  the  same 
way,  no  sensation  could  be  felt  at  tbo  moment  of 
oootoct,  and  after  removal  the  original  pain  re- 
markably subsided.    Struck  by  this  phenomenon, 
and  yet  almost  doubting  my  own  sensations,  I 
proceeded  to  inquire  if  it  were  possible  to  recog- 
nize a   difference  between  the  two  ends  of  the 
magnet  by  means  of  some  organ  peculiarly  seur 
sitiva  in  its  normal  condition.     On  triil,  I  found 
that  the  conjunctival  membrane  of  the  eye  would 
indicate  by  the  feeling  which  pole  it  was  touched 
with.    I  could  lay  with  care  the  sharpened  north- 
ward end  of  the  magnetic  rod  on  that  membrane 


without  pain  or  winking;  but  the  instant  the 
southward  pole  was  applied,  no  matter  with  how 
much  delicacy,  there  was  a  sharp  sensation  and 
an  involuntary  slight  closing  of  the  eyelid.  The 
effect  was  faint,  but  plain.  This  experiment  was 
repeated  on  the  eye  of  aqpther  person,  the  same 
day,  with  similar  results.  After  this  I  made 
numerous  e.^periments  with  magnets  of  different 
forms  and  powers  (thongh  not  at  any  time'  with 
very  Urge  ones)  applied  to  various  parts  of  the 
body,  and  thought  I  obaerved  a  definite  set  of 
symptoms  arise  after  evecf  application  in  the 
same  manner  to  a  given  part,  provided  sufiicieut 
time  bad  elapsed  t>etw«ea  the  a^ications  for  the 
organ  to  resume  its  ordinary  state.  Finally,  I 
became  convinced  of  the  genuineness  of  the  phe- 
nomena, that  they  were  not  to  be  attributed  to 
the  imagination,  and  that  they  were  as  regular  in 
their  oceurrence  and  quite  as  persistent  as  those 
following  the  adminstralion  of  any  medical  sub- 
stance. But  to  prodwee  this  conviction  in  others, 
and  especially  to  give  assurance  to  the  broad 
statement  that  magnetism  has  power  to  affect  tbe 
functions  of  living  beings,  it  was  very  desirable 
to  get  some  demonstrative  evidence  that  might  be 
apparent  to  any  person,  whether  sensitive  or  not,  . 
and  to  a  number  of  persons  at  tbe  same  time,  and 
that  should  not  depend  entirely  on  testimony;  in 
other  words,  it  was  necessary  to  establish  the 
fact  by  the  same  kind  of  evideace  that  establisbeo 
any  sciaDtific  fact. 

After  recording  the  results  of  some  experiment 
OB    vegetables  and  animals,  he  made   others  on 
human  being',  with  the  following  results : — 

l.---Mr.  J.  B.,  a  gentleman  ot  rather  delicate 
orgfuusation,  had  neuralgia  in  t^e  npper  part  of 
one  side  of  his  face.  I  applied  the  northwards 
( — )  pole  of  a  small  bar  magnet,  not  quite  capable 
of  lifting  half  an  ounoe  with  one  pole,  for  a  few 
seconds,  over  the  painful  place.  In  about  ten 
minutes  he  said  the  pain  wak  increased  and  more 
looaliited.  1  then  applied  tbe  southward  (-}-) 
pole  in  the  same  way,  and  in  a  few  minutes  he 
said  the  pain  had  nearly  ceased.  This  gentleman 
ezpeotod  to  be  relieved  by  the  first  application. 

2. — Mr.  M.  a  strong,  unimaginative  man,  had 
fiu:ial  neuralgia  of  malarial  origin.  I  applied  tbe 
—  pole  of  the  same  small  magnet  last  described 
over  the  seat  of  pain  for  about  one  minute.  In 
five  minutes  he  compUined  of  the  pain  being 
worse.  I  then  made  an  appUcetioa  of  the  -f- 
polc,  and  in  less  than  a  minute  tbe  pain  almost 
subsided.  After  about  an  hour  there  was  a  recur- 
rence of  pain  for  a  short  tine,  but  much  lessened 
in  intensity.  This  person,  also,  was  led  to  expect 
relief  by  the  first  form  of  application.  (I  bavo 
repeated  the  above  experiments  on  myself,  with 
similar  results. 


3. — Mrs.  8.,  a  lady  of  remarkable  sensitiveness, 
but  great  self-control,  was  suffering  from  excru- 
ciating neuralgia  of  the  uurves  passmg  out  of  the 
left  side  of  the  pelvis.    The  day  before  I  had  in- 
jected snbcutuneously,  Ufor  the   painful  place, 
ooo-fourth  of  a  graiu  of  snlphate  of  inorpbiik 
with  effect  to  prwince  very  great  depression  ol 
the   vital  poweu,   but  not   to  rolieve  ttie   pain, 
which  continued  to  be  felt  during  the  semi-con- 
sciousuess  that  followed.     On  this  occasion,  with- 
out any  kaowlcdge  on  the  part  of  tbe  lady  of 
what  I  was  d^ing,  I  passed  slowly,  for  about  tea 
seconds,  over  the  upper  third  of  the  thigh,   tbe 
—  pole  of  a  strongly  magnetised  steel  rod.  4  in. 
long  by  one-third  of  au  inch  diameter.       The 
effect  was  sarprising.      The  pain  shifted  its  posi- 
tion,   became    more    diffused   and   higher    up, 
but  was  not  relieved.      A  kiad  of  stupor  iu- 
tervened,      her     respiration  was   oppressed,    a 
death-like  pallor   overspread   her   countenance, 
her  features  became  oont>  acted,  her  eyes  sunken 
and  half-closed,  the  he»\i  aoted  feebly,  and  the 
surfaoe  of   the   body   was  cool  and  covered  by 
clammy    perspiration.       The   depressing    etlVcc 
much  resembled  the  action  of   morphia  on  the 
previous  day,  but  was  even  greater.      All  tbe«c 
symptoms  were  manifested  within  a  few  uiiuutos. 
After  waiting  about  fifteen  minutes  I  applied  the 
other  pole — the  -f  one — for  tbe  tame  length  of 
time  to  a  spot  a  little  below  the  hip  joint,  aud  in 
a  short  time  new  symptoms    were    manifested. 
The   pain  was   appurantly  increased  and  more 
looaliseJ,  tho  extremities  remained  cool,  but  th^ 
perspintiou  was  checked,    the    hreathiug    was 
deeper,  the  eyes  closed  naturally,  and  aU    the 
signs  of  depression  began  to  vanish. 

In  the  above  instances  of  disease,  tbo  real 
action  of  the  magnetic  force  on  the  economy  i^ 
not,  probably,  any  greater  or  more  speedy  ttian 
in  health ;  but  when  tlio  equilibrium  of  the  vita*- 
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oroea  hw  already  been  disturbed,  there  would 
■eem  to  be  leas  resistance  ofiered  than  when  the 
perfect  balanoe  exists. 

Nerertheleaa,  a  careful  inspection  of  the  ipoapg 
of  aymptoms  in  the  subjoined  table,  which  are 
those  capable  of  being  piodooed  bj  magnetism 
when  applied  to  the  body  in  health,  wul  show 
that  there  is  hardly  a  function  of  any  organ  that 
is  not  more  or  leas  affected,  though  the  action 
appears  to  be  obserrable  chiefly  by  its  effects  on 
the  Kanglionic  nerroua  system,  and,  through  that, 
on  Uie  various  organs. 


MECHANICAL  MOVEHEKTS* 

(^Continued  from  page  321.) 

1  fTA  and  180.  Portable  cramp  drills.  In 
A  t*J  179  the  feed  screw  is  opposite  the  drill, 
and  in  180  the  drill  spindle  passes  through  the 
centre  of  the  feed-aorew. 

181.  Boweiy'g  joiner's  clamp,  plan  and 
traogrerse  section,  Ob'ong  bed  hag,  at  one  end, 
two  wedge-formed  oheeks,  adjacent  sides  of  whieh 
lie  at  an  angle  to  each  other,  and  are  dovetailed 
inward  from  upper  edge  to  receive  two  wedges  for 
clamping  the  piece  or  pieces  of  wood  to  be 
planed. 

182.  Adjustable  stand  for  mirrors,  etc.,  by 
which  a  glass  o$.  other  article  can  be  raised  or 
lowered,  tumedW  the  right  or  left,  and  varied  in 
its  ioolination.  Tbe  stem  is  fitted  into  a  socket 
of  pillar,  and  secured  by  a  set  screw,  and  the 
glass  is  hinged  to  the  stem,  and  a  set  screw  is  ap- 
plied to  tbe  binge  to  tighten  it.  The  same  thing 
>s  used  for  photographic  camera  stands. 

183.  Bepresents  the  principal  elements  of 
-  naehioery  for  dressing  cloth  and  warps,  consist- 
ing of  two  rollers,  from  one  to  the  other  of  which 
the  yam  or  cloth  is  wonnd,  and  an  interposed 
ejlinder  having  its  periphery  either  smooth-faoed 
or  armed  with  brashes,  Ceaseb,  or  other  contriv- 
ances, according  to  the  nature  of  the  work  to  be 
done.  These  elements  are  used  in  machines  for 
sizioK  warps,  gig-mills  for  dressing  woollen  goods, 
and  in  most  machines  for  finishing  woven 
fabrics. 

184.  Helicograph,  or  instrument  for  describ- 
ing helices.  The  small  wheel,  by  revolving  about 
.the  fixed  central  point,  describes  a  volute  or 
spiral  by  iboving  along  the  screw-threaded  axle 
either  way,  and  transmits  the  game  to  drawing 
pnper  on  which  transfer  paper  is  laid  with  coloured 
side  downward. 

186.  Contrivance  employed  in  Russia  for 
shutting  doors.  One  pin  is  fitted  to  and  tnmg  in 
gocket  attached  to  door,  and  the  other  is   timi- 
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larly  attached  to  frame.  In  opening  the  door, 
ping  are  brought  togtsiher,  and  weight  is 
raised.  Weight  closes  rioor  by  depreasiog  the 
joint  of  the  togsle  toward  a  straight  line, 
and  so  widening  the  space  b  tween  the  pins. 

186.  Folding  library  ladder.  It  is  shown  open, 
partly  open,  and  closed  ;  the  rounds  are  pivoted 
to  the  side  pieces,  which  are  fitted  together  to 
form  a  round  pole  when  dosed,  the  rounds  shut- 
ting up  inside. 

187.  8elf-adjnsKngstop-!adder  for  wharves  at 
which  there  are  rise  and  fall  of  tide.  The  steps 
are  pivoted  at  one  edge  into  wooden  bars  forming 
spring-pieces,  and  their  other  edge  is  supported  by 
rods  suspended  from  bars  forming  handrails.  The 
steps  remain  horiaoatal  whatever  position  the 
ladder  assumes. 

188.  Feed-motion  of  Woodworth's  planing 
machine,  a  smooth  supporting  roller,  and  a 
toothed  top  roller. 

189.  Lifting-jack  operated  by  an  eccentric, 
pawl,  and  ratchet.  The  upper'  pawl  is  a 
stop. 

190.  Deviee  for  converting  oscillating  into  ro- 
tary motion.  The  semicircnlar  piece  A  is  at- 
tached to  a  lever  which  works  on  a  fnlcrum  a 
and  it  has  attaohed  to  it  the  ends  of  two  bands 
C  and  D,  which  ran  round  two  pulleys,  loose  on 
the  ghaft  of  the  fly-wheel  B.  B  and  0  is  open, 
and  band  D  crossed.  The  pulleys  have  attached 
to  tbem  pawls,  which  engage  with  two  ratchet- 
wheels  fast  on  tbe  fly-wheel  shaft.  One  pawl  acts 
00  its  ratchet-wheel  when  the  piece  A  turns  one 
way,  and  the  other  when  the  said  piece  turns  the 
other  way,  andthasa  oontinuaus  rotary  motion  of 
the  shaft  is  obtained. 

191.  Beciprocating  into  rotary  motion.  The 
weighted  racks  A  Al  are  pivoted  to  the  end  of 
a  piston-rod,  and  pins  at  the  end  of  the  said  racks 
work  in  fixed  guide-grooves  i  6  in  such  manner 
that  one  rack  operates  upon  the  cog-wheel  in  as- 
cending aad  tbe  other  in  descending,  and  so  con- 
tinuous rotary  m:tion  is  produced.  Tbe  elbow 
l«ver  C  and  spring  d  are  for  carrying  the  pin  of 
the  right-hand  rack  over  the  upper  angle  in  its 
guide-groove  b. 

192.  Gig-saw,  the  lower  end  connected  with  a 
crank  which  works  it,  and  the  npper  end  connec- 
ted with  a  spring  which  keeps  it  strained  without 
a  gate. 

(To  he  continued.") 


'  Eitncted  boin  >  oompiUtion  b7  Mr.  B.  T.  Blown, 
Editor  of  the  "  Amencsn  Artiaaa." 


So  many  kinds  of  steel  are  now  manufactured  that 
an  exact  sndpermaoent  oomeDclalure  (or  them  la 
needed.  Dr.  Wedding,  of  Berlin,  haa  ende<ivonred  to 
supply  the  want.  He  elaaaea  all  kloda  under  two 
heads,  "  Kaw  Steel "  and  "  Fine  Steel, "  Of  tbe  former 
be  dlatloKuUbea  Ave  varieties ;  while  fine  steel  haa  a 
much  lareer  number,  each  of  which  Is  named  acoordtsg 
to  its  mode  of  preparation,  or  after  lis  Inventor. 


FRICTION  IN  STEAM  CYLINDERS. 
Bt  Mb.  p.  Jensen. 
(Continutd  from  page  294.^ 
TXAVINO  Qua  briefly  glanced  at  the  question 
-'-'-  of  economy  of  fuel  and  the  best  means  of 
effecting  it,  and  having  shown  that  steam  Inbrioa- 
tion  is  an  indispensable  condition,  it  remains  to 
be  seen  that  steam  engines  not  built  on  eco- 
nomic priuoiples  are  benefited  by  it.  There  is 
now  scarcely  an  ordinary  engine  using  tolerably 
dry  steam  and  cutting  off  at  abont  {  of  the 
stroke  bat  what  has  some  method  of  lubricating 
the  steam  in  the  cylinder.  The  ordinary  means 
of  lubrication  consists  of  a  grease  cock  on  the 
cylinder,  whereby  the  contents  of  a  cup  filled  with 
oil  or  tallow  are  occasionally  emptied  into  tiie 
steam.  The  effect  of  leaving  a  piston  dry  for  a 
long  time  and  then  injecting  a  quantity  of  taUow 
has  often  been  noticed.  The  engine  instantly 
takes  a  start,  and  materially  increases  both  in 
speed  and  power.  This  goes  to  prove  that  lubri- 
cation of  the  steam  is  good  for  something.  It 
therefore  only  remains  to  be  seen  which  is  the 
best  way  of  lubricating.  Shafting  is  generally  lubri- 
cated by  self-acting  means,  such  as  tbe  slowot^il- 
lary  action  of  a  wick,  or  by  the  needle  lubricator. 
No  one  would  prefer  to  empty  the  contents  of  the 
oil  cup  into  the  bearing  at  onoe,  and  yet  that  is 
precisely  what  is  done  in  the  case  of  the  grease 
cock  on  the  cylinder,  with  this  difference,  that  the 
latter  probably  detracts  far  more  from  the  economy 
of  fuel  than  the  former. 

The  subject  of  steam  lubrication  has  of  late 
years  acquired  some  prominence,  and  locomotives 
are  now  generally  fitted  with  self-acting  meana 
for  oontintiously  greasing  the  steam  before  it 
enters  the  valves.  The  principle  also  makes 
headway  with  stationjury  and  marine  engines. 
Those  who  have  considered  the  subject  argue 
that  if  they  can  save  about  40  per  cent,  of  the 
tallow  that' the  common'  grease  cock  consumes, 
and  at  tbe  same  time  have  the  additional,  and 
possibly  far  more  important,  advantage  of  dimi- 
nished friction  of  wear  and  tear,  why  should  th«iy 
not  do  it  ?  Fifty  per  cent,  of  fuel  can  be  saved 
if  engines  are  properly  constructed  and  a  good 
price  paid  for  them,  but  to  save  abont  2  per  cent, 
in  friction,  which  means  fnel,  besides  from  30  to 
60  per  cent  of  tallow  or  oil  used  for  piston  and 
slide  valve  lubrication,  is  a  far  easier  matter,  and 
involves  an  outlay  of  a  mere  trifle.  'We  have 
ingenious  governors  and  heavy  fly  wheels,  and 
counterweights  for  the  crank  and  connecting  rods 
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to  eqaaliae  the  speed  of  theengiiiA.  Let  ns  not 
lose  sight  of  a  point  which  may  appear  trifling, 
ijut  whkb  in  reality  has  someth'ng  to  do  iwith 
the  steady  and  even  working  of  the  engine  a; 
experience  has  Hhown.  It  would  be  both  saper- 
flnons  and  tediong  to  enamera>e  all  the  lobrioatora 
propoeed  or  used  for  (jreasing  the  moving  parti 
in  the  steam  cylinder,  the  more  »o  aa  all  these 
appliances  are  now  advantageonsly  snperseded  by 
labrieators  acting  on  the  principle  of  continuously 
greasing  the  steam  before  it  enters  the  slide 
Tslves. 

One  of  the  6rst  InbrioatorsCFig.  l)ot  this  class 
is  that  invented  by  Mr.  Ramabottom,  the  looomo- 
tive  superintendent  at  Orewe.  The  principle  on 
which  it  acts  is  the  following : — A  swan-neok 
pipe,  beiog  in  communication  with  the  steam  in 
the  steam  pipe,  causes  a  steady  flow  of  steam  into 
a  sphere  which  is  filled  with  tillow  to  the 
hop  of  the  inner  pipe.  The  steam  continually 
condensing,  especially  when  a  current  of  air  is 
■tarp  against  it  at  high  speed,  causes  it  to  fall  to 
the  bottom  as  water,  because  it  is  heavier  than 
taltow,  in  the  proportion  of  6  to  4.  A  certain 
amount  of  tallow  Is  thus  continually  displaced 
and  forced  to  overflow  into  the  steam  pipe,  where 
it  mixes  with  steam  entering  the  steam  cvlinderg ; 
the  steam  is  thus  continually  greased.  There  are 
no  means  of  regulating  this  sotion,  but  this 
is  not  found  so  veiy  requisite  for  locomotives. 
'  The  case  is,  however,  difierent  when  we  come  to 
apply  this  lubricator  to  stationary  or  marine 
«ngineB.  (Fig.  2.)  For  such  purposes  it  is 
necessary  to  lead  the  steam  to  the  lubricator 
through  a  long  pipe  in  the  engine  room,  that  iHpe 
then  supplying  the  necessary  condensing  snr&oe. 
or,  better  stil^  to  place  the  lubricator  in  a  coot 
place  outside  the  engine  room.  The  apparatus, 
however,  does  not  seem  very  well  adapted  for 
«ogioe  room  purposes,  though  it  answers  for 
locomotives. 

The  next  lubricator  is  Boscoe's,  which  acts  by 
condensation  of  thfc  steam  and  the  consequent 
displaoement  of  the  tallow.  It  consists  of  a 
small  hollow  vessel  with  a  steam  connection  on 
<)ne  side,  tallow  inlet  at  top,  and  waste  cook  at 
bottom.  The  opening  is  surmounted  by  a  metal 
cup  with  open  top,  having  a  lid  for  filling  the 
taJlow.  A  bridge  acres  i  the  same,  with  a  screwed 
liolein  it,  takes  the  screwed  spindle  of  a  jam 
▼•Ive,  wbioh  fits  a  seat  in  the  partition  between 
the  lubricator  itself  and  the  filling  cup.  A  tobe 
is  fixed  to  the  end  of  the  screw^  spindle,  and 
reaches  to  within  about  2in.  of  the  bottom  of  the 
htbrioator.  The  inventor  also  claims  a  peculiar 
fhnetion  for  (the  central  pipe,  for  he  says  that 
when  the  engine  is  running  down  an  incline  with 
the  steam  shut  of^  the  heat  causes  the  air  in  the 
tube  to  be  rarefied,  and  thus  obtain  a  certain  pres- 
sure which  again  forces  the  tallow  into  the  steam 
pipe,  and  thence  into  the  engine.  The  action  of 
this  pipe  does  not  seem  very  clear.  The  more 
natural  course  seems  to  be  that  the  whole  of  the 
Inbricator  when  steam  is  shut  off,  and  while 
running  at  any  speed  at  all,  should  get  compara- 
tively cold,  and  the  tallow  have  a  decided  ten- 
dency to  stop  where  it  vras.  However  that  mny 
be,  these  lubricators  axe  extensively  used  on  the 
Midland  Railway,  and  on  several  others,  as  well 
M  on  many  stationary  and  marine  engines,  and, 
the  author  believes,  gives  satisfaction.  The 
means  of  regulation,  it  will  be  observed,  consists 
tn  controlling  the  amount  of  steam  entering  by 
the  screwed  jam  valve  opposite  the  steam  pipe 
on  the  apparatus.  That  the  inner  pipe,  as 
claimed  by  the  inventor,  should  prevent  the 
water  at  the  bottom  of  the  apparatus  from 
freezing  in  the  coldest  climates,  when  the  engine 
ia  at  work,  seems  claiming  too  much  for  the  very 
•mall  quantity  of  air  contained  in  it,  which  is 
compressed  to  a  volume  of  the  size  of  a  thimble, 
if  then  at  all  can  have  no  influence  on  the 
quantity  of  water  continually  entering.  The 
'Oapscity  for  heat  is  much  larger  in  water  than  in 
«ir,  pound  for  pound,  and  the  quantity  of  air 
oontaioed  in  the  inner  tube  of  a  No.  3  lubricator 
containing  about  a  pint  of  tallow  is  only  about  1 
onbic  inch,  and  with  5  atmosphere  pressure  only 

(  of  a  cubic  inch,  weighing  —  part  of  a  pound. 
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The    Wilson   lubricator  has   three    different 

tallow  levels,  each  with  corresponding  ports  or 

siioles  in  the  cock  and  its  shell,  thus  giving  three 

•ixes  of  condensing  surface,  a  means  of  regulation 

perhaps  sufficient  for  some  cases,  but  in  practice, 


through  the  regulating  oock.  It  acts  on  the 
same  displacement  principle  as  most  of  the  others 
in  oominon  use.  A  jam  valve  with  screwed  stem 
serves  as  blow  off.  Should  the  place  where  it  is 
fixed  be  too  hot,  so  as  not  to  condense  suflioiently 
fast,  a  globe  is  attached  to  the  steam  supply  pipe, 
which  will  afford  the  requisite  condensing  sur- 
face. This  ingenious  and  simple  remedy  is  not 
mentioned  in  Mr.  Wilson's  patent,  and  will,  no 
doubt,  answer  for  other  lubricators  conscrocted 
on  similar  principles  when  placed  in  a  very  hot 
position.  One  fault  attached  to  the  instrument 
made  with  a  water  guage,  is  this,  that  the  latter 
does  not  at  all  times  indicate  the  true  level.  The 
bottom  of  the  guage  is  connected  to  the  lower 
part  of  the  lubricator,  but  the  top  is  in  connection 
with  the  steam  space  above  the  two  lower  tallow 
levels,  and  any  variation  in  the  quantity  of  tallow 
and  water  contained,  which,  of  course,  when  the 
instrument  works,  are  continually  changing,  are 
not  indicated,  because  the  water  locks  the  tellow 
in  the  glass,  it  is  only  by  blowing  the  gkss  out 
and  wasting  the  tallow  that  the  true  state  of  this 
instrument  can  be  ascertained,  as,  while  the  glass 
shows  full  tallow,  there  may  be  little  or  none 
left.  This  is  not  an  oversight  of  the  inventor's, 
but  is  inherent  in  the  construction,  because,  of 
the  three  different  tallow  levels,  the  guage  only 
shows  when  working  at  the  upper  one,  the  one 
having  the  smallest  condensing  surface.  In  these 
lubricators  a  quantity  of  tallow  can  be  let  in  at 
once — namely,  all  the  tallow  contained  above  the 
centre  of  the  regulating  cock,  but  the  instrument 
then  wante  refilling  again  up  to  its  ordinary 
tellow  level. 

Clemente's  lubricator  is  of  simple  construction. 
A  pipe  from  the  engine  steam  pipe  conveys  steam 
up  tbroogh  the  lubricator,  entering  from  the 
bottom  and  discharging  over  the  tallow  level, 
also  provided  with  a  cock  for  regulating  the 
supply  of  steam  to  the  apparatus,  which  acts  on 
the  displacement  principle.  Another  inside 
vertical  pipe,  which  must  reach  to  and  determine 
the  tallow  level,  carries  the  tallow  away  to  the 
engine  steam  pipe  or  slide  jacket.  This  pipe  is 
also  provided  with  means  for  regulating.  The 
steam  is  supposed  to  pass  through  the  taUow  tad 
carry  it  along  with  it.  A  gauge  glass  is  provided 
in  the  larger  sizes.  A  blow-off  cock  is  provided 
for  discharging  the  condensed  water  or  foul 
tallow.  TImbo  lubricators  seem  to  give  satisfac- 
tion, and  are  simple  enough  ;  tfae  fitting  them  on 
is  more  troubleeoms,  as  they  require  two  steam 
connections. 

A  veiy  ingenious  lubricator  was  patented  last 
year  by  Mr.  Sohauwecker.  It  is  fixed  on  the 
cylinder,  and  consiste  of  a  cup  with  an  outer 
jacket  to  keep  it  warm.  A  central  pipe  enters 
from  the  bottom  and  reaches  nearly  to  the  top. 
Near  the  bottom  this  pipe  is  in  oommnnioation 
with  a  capilhuy  pipe  or  passage  too  small  for  the 
oil  to  force  itself  through  except  when  at  the 
latter  part  of  the  stroke  ;  the  pressure  gete  lower 
in  the  cylinder  than  in  the  top  of  the  grease  cup, 
at  that  moment  a  small  quantity  of  grease  is  in- 
jected. A  filling  cup  is  provided,  as  in  the  ol  d 
fashioned  grease  oup. 

CTo  he  cofUimted.J 


EMIGRATION. 
A  Fbw  Reuabkb  ok  Viotobu.— (C«»<i)»««<i.) 

MlHINO. 

By  "F.B.G.S."  . 

HAVING  thus  hurriedly  scanned  the  agrioul. 
tural  Interest  of  the  colony,  I  now  pass  to 
the  next  portion  of  my  subject  For  the  pur- 
pose of  giving  information,  I  have  extracted 
from  a  Melbourne  paper  the  following  epitomised 
account  of  the  Government  mining  report  for 
last  year.  I  should,  perhaps,  warn  rosders 
against  glowing  accounts  of  the  gold  fields. 
Much  misery  has  been  caused  by  a  f 'Mtered  idea 
that  one  needs  but  go  to  the  gold  fields  and  forests ; 
with  a  very  little  trouble  he  finds  a  nnggetand  is 
a  rich  man.  There  have  been  a  few  such  "  finds," 
but  the  per  centage  of  these  Incky  individuals, 
is  not  more  than  one  in  20,000 ;  or,  in  other 
words,  it  is  20,000  to  1,  that  any  particular  man 
chances  to  find  a  rioh  prize.  The  best  plan  to 
ensure  success,  is  to  get  permanent  employment 
_  ...    under  a  company,  say  at  an  average  wage  of  £2 

•omething  cloister  is  generally  required,  and  that  I  6s.,  and  gave  all  you  can,  purchasing  arable  or 
Bi^t  be  attained  by  tHrottUng  the  steam  Inlet  j  pasturable  land  with  such  savings.    The  mining 


population  undergoes  many  hirdships,  which 
uecessiril^  detract  from  the  seeming  high  rale  of 
wages.  It  may  not  be  generally  known  that  by 
far  the  largest  portion  of  the  goldfields  is  in  the 
hands  of  companies,  who  are  able  to  extract  a 
larger  percentage  of  gold  by  means  of  ma- 
chinery, &c.,  than  individuals  can  by  their  own 
unaidoi  efforts.  It  is  not  the  large  nuggets  that 
pay,  but  the  regular  per  ceatage  of  gold  per  tun 
of  earth  or  quartz.  I  should  advise  no  one  to 
go  to  Anstraua  with  the  intention  of  proceeding 
direct  to  the  mining  districts. 

The  Mi}rxBA.L  Statistics  vok  1869. 

"The mineral  scatistlcs  of  the  colony  for  18f>9 
are  just  issued  from  the  Government  Printing 
Office,  and,  as  compared  with  1868,  there  i«  a  de- 
crease in  the  export  of  gold  in  1869  of  316,659 >z., 
and,  as  compared  with  1867,  a  decrease  of 
02,8i8az.  This  falling  off  is  accounted  for  on 
tbe  supposition  that  all  the  gold  exported  is  not 
duly  recorded,  as  it  was  during  the  period  it  paid 
export  duty.  Tbe  approximate  yield  in  1869 
was  I,614,767oz.  ;  and  the  figures  denoting  the 
yields  for  1867  and  1 1869,  drawn  from  the  same 
sonrces,  scarcely  justify  the  suppositious  case 
put  by  the  Secretary  of  Mines.  Oaring  the  last 
quarter  of  the  year,  the  number  of  miners  em- 
ployed was  63,787,  or  leis  by  871  than  the  nnm- 
ber  in  the  same  period  of  last  year.  Their  average 
earnings  for  the  yecu-  were  £79  78.  8d.,  against 
£104  18a.  8d.  in  1868 ;  but  it  is  pointed  out  that 
the  former  year  was  an  exceptional  one,  over 
3,00,000oz,  of  gold  having  been  exported  in 
that  year  in  excess  of  the  year  following.  The 
totel  value  of  machinery  and  raining  plant  on  the 
31st  of  December  last,  was  £2,10^660,  or  a  de- 
crease of  £41,763  as  compared  with  1868.  Bal- 
larat  shows  the  greatest  amount  of  depreciation 
under  this  head,  and  Castlemaioe  and  Ararat 
follow.  Sandhurst,  Beechworth,  Gipp's  Land, 
and  Maiyborough  have  gained  what  Ballarat  has 
lost,  each  showing  an  advance  on  the  previous 
year.  Held  as  claims  under  the  bye-laws  of  the 
several  mining  boards,  there  were  at  the  end  of 
the  year  near^  86,000  acres,  of  which  over 
20,000  are  lying  idle  under  legal  protection  from  ■ 
encroachment.  Under  gold  mining  leases  on 
the  same  date  were  held  44,844  acres,  or 
nearly  30,000  acres  more  than  in  1868, 
which  the  report  stetes,  is  evidentty  from  th» 
desire  of  the  miners  to  obtain  some  secure  hold 
of  the  auriferous  lands  before  investing  their 
capitel  and  labour  in  exploring  them.  The  num- 
ber of  men  covenanted  to  be  employed  on  leased 
mining  lands  was  12,647;  actually  employed, 
6889.  There  is  an  increase  in  the  goldfields 
revenue  mainly  in  the  item  of  rente  of  auriferous 
lands.  The  estimated  value  of  claims  for  the 
seven  great  mining  divisions  on  the  31st  Decenj- 
ber,  1869,  was  £8,639,241,  or  £330,263  less  thau 
in  1868.  Taking  Ballarat  as  the  largest  alluvial 
field,  the  value  of  claims  is  given  at  £2,111,669, 
and  Landhnrst,  as  the  greatest  quartz  district,  at 
£2,299,306.  Trial  quartz  crusbings,  to  arrive  at 
an  approximate  average  of  the  totel  gold  yield 
iromjthis  source,  give  an  average  of  lOdirt.  9'73gt8. 
per  ton.  The  total  cost  oF  timber  for  mining  pur- 
poses is  given  at  £663,233,  nearly  htJf  of  which 
was  taken  by  Ballarat.  There  were  423  regis- 
tered com  panics,  representing  1,974,260  shares,  and 
the  nominal  capital  £5,235,229.  The  lowest  wage 
rate  paid  to  miners  was  in  the  Castlemaine  divi- 
sion, where  it.was  £1 168.  per  week  ;  the  highest, 
£3,  was  paid  in  many  localities.  Rewards  are 
recommended  to  the  full  extent  for  goldfields' 
discoveries — Godfrey's  Creek,  £200 ;  Fiddler's 
Cr«ek,  £200 ;  Berlin,  £100;  Whipatiok,  £26  ;  and 
Spring  CrMk,  £300.  The  report  stetes  that  it  is 
proposed  to  extend  the  examinations  now  held 
for  mining  surveyors  to  mining  managers  and 
mining  engineers.  No  silver  ore  has  been  raised 
during  the  year,  but  some  of  the  St.  Arnand  and 
Wood's  Point  gold  was  mixed  with  silver.  During 
the  year  200  tons  of  black  sand  were  exported, 
together  with  I4cwt.  of  tin.  The  copper  mines 
were  not  worked  during  the  year,  but  lOcwt. 
of  ths  ore  were  exported  ;  709  tons  solphide 
of  antimony  were  raised,  of  which  417  tons  were 
exported.  There  were  also  exported  39  tons  of 
antimony.  Of  lignite,  230  tons  were  raised,  but 
no  ooal.  Of  flags  aud  slates  there  were  68  tons, 
and  21,000  yards  of  flagging  and  coreing  raised 
during  the  year." 

N.B. — ^To  navvies  and  other  able-bodied,  in- 
tending emigrante,  a  field  of  employment  is  just 
now  opened  in  Victoria,  in  which  good  wages  may 
be  obtained.  I  read  that  tenders  for  tbe  con- 
struction of  the  first  four  sections  of  the  north- 


Digitized  by 


Google 


346 


ENGLISH  MBOHANIO  AND  MIRROR  OF  SCIENCE. 


l.Jiri.Tl,ll<fc* 


CMtern  mlway  have  been  accepted  at  the  rate  of 
£.5320  per  mile.  As  the  work  will  bo  commenoed 
immediately,  there  will  be  a  demand  for  labcnr, 
far  in  exce»»  of  what  U  at  present  available  m  the 
coIodt;  and  should  Sir  J.  M'CuUock  succeed 
with  his  plan  of  makine  thirty  mUes  of  railway 
fTcry  year,  this  demand  will  be  pretty  fairly 
mainUJned.  This  should  be  made  a  note  of  by 
intending  emigrants,  and  the  recently  p^^JlMhed 
regulations  rdatiog  to  emigrants  are  just  now 
come  into  force,  haring  been  delayed  for  some 
time  by  the  troubled  state  of  the  political  atmos- 
phere. 

Addenda  I.— Since  writing  the  commenoement 
of  these  remarks,  I  hare  received  statistics  re- 
lating to  the  agricultural  portion.  I  find  that 
about  17,000  tons  of  bread-stuff,  wheat,  flour,  &e., 
hove  been  exported  from  the  southern  portion  of 
Australia  since  the  last  harvest. 


LETTERS  TO  THE  EDITOB. 

— ♦ — - 

rWe  db  not  hold  onrselvee  responsible  tor  the  opislons 
of  onr  conwpoodeiitt.  The  KoiToa  retpeetfaUy 
requMM  ittat  all  oommunleatioos  should  be  drawn 
up  as  briefly  as  possible.] 

•«•  All  oommanlcatloBs  thonldbe  addressed  to  the 
Kditor  of  the  Kkclish  UscHAaic,  31,  Tavlstoek- 
street,  Coveu.  Garden,  W.C. 

A II  sbeqnes  and  Post  Office  Onlan  to  be  made  pay- 
able to  J.  PASSMoas  KDWAKOa. 

J  would  have  every  one  write  what  he  knows,  and 
as  much  as  be  knows,  but  no  more ;  and  that  not  u 
this  only,  bul  lo  all  other  sabjecta :  For  sush  a  per- 
son may  have  some  panicalar  kaowledge  and  expo- 
rlence  et  the  nature  of  such  a  person  or  «och  a  Joun- 
taln,  that,  as  to  other  thlnjf*,  knows  no  more  than 
what  everybody  doe»,  and  yet  to  keep  a  clutter  with 
this  little  pittance  of  his,  will  underlaUo  to  write  tU« 
whole  body  ot  phyiicks :  a  vice  from  whence  ffreat  in- 
conveniences derive  their  orUfinaL  — Aroii<ai»n« « 
Kisayi. 


ASTBONOMICAL  BOTES  FOB  JULY. 

Bi  A  Fellow  or  th*  Botil  Asteoboiocal  Societt- 

The  Bight  Ascension  of  the  Sua  atGreenwicliMnn  Moon  on 
tha  lit  of  Jnly  is  6b.  40m.  90'48s.  and  bis  North  ileclinition 
3}«  7'  2S'7.  Hs  is  coaseqileiitly  in  Qemiai.  to  the  S.W.  of 
a  line  joiniag  the  stars  «  sad  Z  'n  that  constellation,  and 
■boot  midway  between  them  {vide  rasp,  Vol.  X,  p.  404).  lie 
sontbi  on  the  lit  3m.  iitSt.  after  mean  noon,  which  ii,  there- 
fore, the  equation  of  time  to  be  added  to  that  indicated  by  a 
sandiai  or  other  meridian  instrument.  The  equation  is  in- 
creasing all  this  month,  sad  amounts  on  the  Blst  to  Am.  7'47s. 
The  kun  rises  in  liocdon  oathelit  at  Sh.  48m.,a.B.,andsetsat 
Sm .  1  Bs.  p.BL,  and  on  the  last  dsy  of  the  month  at  lb.  S4m.  am. 
and  Th.  47m.  p.m.  respectively.  Up  to  the  90tb  of  July 
he  will  never  descend  IS*^  below  the  horizon,  even  at  mid- 
night, 10  thjit  prior  to  that  date  we  ahall  have  n»  real  night. 
He  will  be  in  Apogee  at  12h.  56m.  on  the  lit.  liit  ptriod  of  i  conalderution 
activity  still  continuing,  his' disc  will  present  an  interesting  i  made, 
spectacle  to  the  telescopic  obterrer. 

The  Moon  will  enter  her  first  quarter  at )  post  4  o'clock  in 
the  morning  of  the  6th ;  be  full  (and  eclipsed)  at  lOh.  35m.  ISi. 
on  the  night  of  the  13th  ;  enter  her  lait  quarter  at  17  minutes 
past  2  on  the  afternoon  of  the  28,  and  be  new  at  Ilh.  ISm.  a.m. 
on  the  28tb. 

The  details  of  the  eclipse  (to  which  we  ataave  parentheti- 
cally refcRcd  above)  (at  iSreenwich  are  as  foUows:— 

B.  U. 

First  contact  with  the  penumhra,  July  13  . .    7  46-  0 

First  contact  with  the  shadow  6  44*0 

Beginning  of  total  phase 9  44  4 

'Middle  of  the  eclipse 10  .S4'i 

End  of  total  phue   1134  0 

Last  ooBtaCt  with  the  shadow  1-2  338 

Last  contact  with  the  penumbra 13  22  4 

The  Moon  will  be  in  conjuoction  with  Saturn  nt  54  minutes 
after  midnight  on  the  lOtb,  with  Jnpitcr  at  3h.  52m.  on  the 
afternoon  of  the  aith,  vitit  Venui  at  3h.  39m.  on  the  after- 
noon of  the  25th,  and  with  Mars  at  7h.  47m.  in  the  evening 
of  the  same  day.  She  will  be  in  conjunction  with  Uranus  at 
Ih.  37m.  on  the  !!7th,  and  with  Mercury  at  2h.  31m.  on  the 
28th.  It  is  pretty  obvious  that  the  majority  of  these  con- 
iunctioos  will  be  rendered  inviitblc  by  the  brilliancy  of  day- 
light. The  age  of  the  Moon  it  3-5  daja  at  noon  on  the  lat, 
3-5  at  the  same  hoar  on  the  2nd,  and  to  on.  About  3  o'clock 
in  the  morning  of  the  l&th,  Libration  will  bring  a  portion  of 
hec  S,W.  limb  into  view,  and  at  5  o'clock  in  the  afternoon  of 
<  the  37tli  a  part  of  bcr  S.H.  limb  will  come  into  sight  from 
the  same  came.  Five  fiicd  jtars  and  the  pLinet  .Saturn  will 
be  occulted  during  the  preaent  month.  At  ,18  minutes  after 
midnight  on  July  lOth  BAG  5954  will  disappear  at  the  Moon's 
dark  limb,  and  reappear  at  her  bright  limb  at  18h.  i4ra, 
Prior  to  this  reappearance  Saturn  will  be  occulted.  He  will 
disappear  at  the  dark  limb  at  13h.  16m,  and  reappear  at  the 
bright  limb  at  Kh,  13m.  On  the  17th.  ,30  Piicium  will  dis- 
appear at  the  bright  limb  at  lOh,  &6m,  and  reappear  at  the 
dark  limb  at  Ilh.  S9rn,  On  the  same  night,  33  Fiscium  will 
disappear  at  the  bright  limb  55  niinutea  after  midnight,  and 
reappear  at  the  dark  limb  at  1 4h,  9m,  At  2h.  60m,  in  the  early 
mornmg  of  the  19th  the  moon's  bright  limb  will  go  so  near  to 
to  20  Ceti  that,  although  it  will  not  occult  it  at  Greea- 
wicli.  it  may  from  other  stations.  Finally,  on  the  30th,  the 
'dark  limb  of  the  New  Moon  will  occult  Leonis  at  8h,  sem, 
m  tils  evening,  but  she  will  have  set  ere  its  reappearance 
takes  phce. 

Mercury  now  is  wretchedly  lituatsd  for  observation,  lie 
is  a  morumg  star  up  to  the  2Sth,  when  he  ia  iu  superior  cou- 
jnnction  with  the  Sun,  and  of  course  invisible.  Up  to  this 
date  he  is  getting  smaller  and  smaller  every  dsy.  He  is 
travelting  through  Gcoiini  and  Cancer,  Venus  u  also  a 
morning  star,  southing  on  the  1st  at  18  minutes  past  9  in 
tbemoming,  aadon  the  31st  at  iSi  minutes  past  9  am,  .the 
is  now  gibbous,  and  not  a  veryintcreating  telescopic  object, 
.^he  passes  fi^om  Taurus  into  Gemini,  Mars  is  in  the  same 
region  of  tlie  Heavens,  an(^  scarcely,  in  any  legitimate  sense, 
observable.  He  too  moves  out  of  Taurus  into  Gemini  this 
month.  Jupiter  also,  in  this  immediate  neighbourhood,  is  of 
c*>nrse  a  morning  star  too.  He  souths  at  lOh.  6m,  a,m,  on 
the  lat,  and  at  8h,  35ra,  am,  on  the  31«t,  Although  both 
Mius  and  he  are  unfavourably  situated,  yet  they  may  be  seen 
just  before  sunrise.  Jupiter  centinnca  in  Taurus.  Saturn  ia 
as  favourably  situated  fur  the  investigation  of  his  most  re- 
markable features  as  he  will  be  for  some  time  to  come ; 
sontliing  on  the  Ist  at  lOh.  55m.  30s  and  on  the  31st  at 
Bh,  &0m,  188,  He  is  on  the  eonliae*  of  Scorpio  and  Ophiu- 
chus  on  the  sight  of  the  IBth,  We  have  spoken  above  o  f 
bis  occnItatioiL  We  propose  very  shortly  to  give  a  detailed 
description  of  tliis  marvellous  object  in  these  columns, 
Uranus  is  quite  close  to  the  Sun  and  utterly  invisible.  Nep- 
tune ia  a  morning  star.    He  eontinuea  in  Pisces. 

A  watch  should  be  kept  for  shooting  stars  between  the  26th 
and  37th  of  July ;  as  there  seems  to  be  a  periodic  return  of 
numbers  sf  these  bodies  at  an  qwch  between  the  dates 
referred  to. 


PKRSONAL. 

Sir,— It  would  be  the  merest  afleetation  and  hypo- 
crisy on  my  part  to  pretend  that  I  do  not  feel  ex- 
tremely flattcmd  by  the  suggestion  made  by  your  oor- 
rei-poiident  ilr,  Wright  (on  p,  336)  to  present  me  with 
a  testimonial ;  but.  at  the  same  time,  yon  are  most  en- 
tirely correct  iu  your  surmise  that  1  should  at  once, 
and  without  tbe  smallest  hesitation,  '- respectluUy 
decline  the  offer," 

I  urn,  as  you  most  pertinently  point  out,  only  one  of 
many :  and  It  should  be  borne  in  mind  that,  as  a 
sedulous  reader  of  the  English  Mechanic,  I  receive 
— at  tbe  very  least — quite  as  much  Instruction  Irom 
Its  perusal  as  I  can  possibly  Impart  by  any  namber  of 
oooununlcatlons  of  my  owu.  'I'o  selsct  me,  then,  as 
the  reclpienl  of  a  testimonial  would  be  to  csst  a  slight 
upon  other  correspondents,  all  quite  as  well  entitled 
to  it  as  (and  many  much  hotter  than)  myself ;  and, 
moreover,  as  snoh  seleo  tlon  could  not  be  made  of  tbe 
mere  abstraction,  '•  F.E.A.S."  It  would  involve  tbe 
revelation  of  my  identity— a  revelation  which,  on  no 
whatever,  oould  I   eonsent  to   have 

Under  tbese  eircnmsuncee,  I  am  sure  that  your 
very  kind  correspondent  will  see  the  Impossibility  of 
my  acqulcMcence  In  a  snijgestlon  of  whioh,  though.  1 
may  le);ltlaiately  feel  prund  ;  but,  at  the  same  time,  be 

I  may  accept  my  assurance  of  tbe  sincerity  of  my  gra- 
tltude,  and  further  of  the  fact  that  his  appreciation, 

I  and  that  of  others,  of  my  very  bumble  efforts  to 
Instruct  my  brother  readers,  forms  the  very  beet  and 
most  acceptable  testimonial  that  I  oould  possibly  re- 

I  celve. 

A  FSLLOW  OF  TBE  BOTAI.  ASTBOSIOHICAX  SOCI  ETT, 


AN  EARNEST  APPEAI.  TO  THE  READERS  OF 
THEKNULISHMECHAN1CANDALL0THER.S 
■WHO  HAVE  THE  OPPORTUNITY  TO  SAVE 
VALUABI.K  THINGS  FROM  DESTRUCTION, 
— ANCIKNl'  MUSICAL  INSTKUMKNTS  AT 
SOUrU  KENSINGTON  AND  ELSEWUKKE, 

Sir,— It  seems  probable  that  among  the  so-called 
lumber  stored  away  in  "  unkempt"  places,  say  in  old 
chateaux  on  the  Continent,  aud  In  ancient  country 
mansions  In  Grvat  Britain,  there  must  be  a  consider- 
able number  of  musical  Instruments,  which  are  at  once 
Inierestlitg  fruiu  their  antiquity  and  that  Insight 
which  the  [)ecullarltlcs  of  their  cunatruction  and  tlielr 
capabilities  (or  the  readerlog  of  musical  performance 
altords  us  of  tbe  character  ot  the  Instrumental  music 
of  oldon  tliLiui,  I  have  advisedly  written  a  cousidera- 
ble  number,  rather  than  a  groat  number,  for  no  doubt 
tbe  great  majority  have  perished  by  ago,  and  yet  more 
have  been  wilfully  destroyed.  It  may  seem  to  tbe 
luexpenoncvd  that  It  would  be  difficult  to  find  a 
modern  Goth  who  would  wilfully  destroy  works 
of  human  art  so  Interesting  as  musical  Instru- 
ments <i-xcepting  in  the  Instance  of  organs,  which  tbe 
Puritans  In  Cromwell's  time,  probably  believed  with 
perfect  honesty,  greatly  endangered  their  ctarnal 
salvation ;  they  tlicrclure  logically  Jtattei'ed  and 
deitrui/ed  their  pipes  to  safe  their  souls),  but  wejonght 
to  allow  for  tbe  exigences  ot  commercial  life,  and 
consider  the  value  of  store  room.  As  an'example, 
I  may  relate,  that  my  old  friend,  Joseph  KIrkman, 
Esq.,  who  Is  anything  but  a  Goth,  when  ho  succeeded 
to  the  old  bttsluesa,  found  nearly  forty  harpsichords 
iu  store,  some  of  which  had  been  warehoused  for 
more  than  thirty  years,  which  at  tho  thun  custom- 
ary chiirge  of  one  guinea  per  annum,  amounted  to 
more  guineas  than  they  >'ere  commercially  worth  in 
shillings,  so,  although  he  s'r.ares  with  ths  writer  tho 
reproach  of  being  old-fashioned  enough  to  admire 
tbe  iUHtrument,  he  literally  could  not  afford  room 
for  them  any  longer,  and  being  quite  hopeless  of  re- 
covering tho  warehouse  charges,  he  directed!  most  of 
them  to  be  destroyed.  Considering  that  among  them 
were  some  of  the.llueat  and  most  modern  specimens  the 
firm  ever  constructed  (1  believe  one  bore  the  date  of 
i80.Sand  had  acouipassof  six  octaves,  from  C  0  C  to 
0),  1  cau  only  wish  that  it  had  been  my  good  fortune  to 
have  become  acquainted  with  my  old  friend  a  year 
earlier ;  1  would  certainly  have  performed  the 
Christian  duty  of  "saving  some  from  tho  fire;" 
indeed,  when  he  came  to  know  me,  he  much  re- 
gretted the  sacrifice,  and  ssid  it  would  have  afforded 
him  great  pleasure  to  have  given  as  many  of  them 
as  would  have  been  accepted,  to  myself,  .and  any 
of  my  friends  who — as  he  was  pleased  to  say— possessed 
sufllclent  good  taste  to  appreciate  Instruments  which 
his  father  and  grandfather  bad  obtained  European 
reputations  for  the  construction  of.  At  a  yet  later 
period  they  are  synonymous,  a  modern  Gotli  (alias  a 
pianoforte  maker  of  my  acquaintance)  perpetrated  a 
yet  less  excusable  act  of  'Vandalism  by  the  destruc- 
tion of  a  most  ornate  and  expensively-constructed 
harpsichord,  which  bad  three  ranks  of  mother  !of 
pearl  aud  tortMte'iell  keyp.  In  addition  to  Its 
numerous  rows  of  jacks,  whose  various  plectra  caused 


Its   strings     to    utter   »cn»na«    of     «re«tly 
timbre.  It   was  provldod  wUh  ^'■""■1^  •  •  , 
to  enable    the  perfbnnoe-  ill  lUe    iMiuougt  tt. 
period,  to  "  play  piano  and  forte  as  PJJ^^.  _ 
Ibe  former  InstinSiri  did  not  know  tbia  OMkM 
after  he  bad  perpetrated  his  "J**"^"^  ^SKvw  ^ 
J,  Newton's  little  doK,  perhaps  we  in»y  <^WBH«T  «lr 
duds  he'llttle  knew  the  extent  of  tie  evfl  hehs44at 
but  when  I  learned  from  Hie  sinner  sownoonleswoB  it 
extent  of  his  Iniquity,    I  »m  aorry  to  say  tfeK«  nt 
enough  of  the  Old  Adam    left    In    me  to  <»«>>• 
(iBVoTootaillTI  to  become  at  once  '•"^'JS.^iSi 
•orrowfol.    Since  then.  I   hnwa  often  "«>'^«*™» 
valnable  addition  to  the  «5olleetlon  of  awlaai  nM™« 
Instrumanu  In  the  South  Kenatngton  Muawwi   *to 
perhaps  unique  barpslcho«C«vonld  ?»™,5«^  "A"^ 
ilmilar;   w^ng-diW  to   Its   d«truc«l«a  ^>^fj^ 
repeated,  I  hefeby  most  e»rn«tJr  «PPeV„»  ^"f 
fellow  reader,  of  the  Kxaufe  MaCBAMC  lo  toUr- 
pose  themselves,  and  urge  all  their  '^e^ J» J^ 
^se  atao.  when  they  hear  Uiat  any  »lniU»f  "«"«if 
ibout  lo  be  perpetmted,   end  thus  "  ff  ••«»»"  "^ 
oenu-  from  such  wi  aut^erodinjr  of  Herod.  »  tto 
we  oorselvas.  and  onr  aMooeswrra.  may  "^"'JSZ 
them  that  Instruettoa  and  onjoymeot  tfiey  "l^ff^ 
of  affording  to  us  and  them,  and  »"'>°'»§'' "f,"",^^ 
pelted,  by  a  regard  to  truth,   to   P*»~*  «?ii2j?^  S 
oha^  oi  bad  taste,  la  leeliUK  aome  ••^•JfS^ 
that anttanated iBStnuaenc  tiie  *'»rpuahojdiolwbam 
capablUtTea    the    modem    generation    °'Pj"»'°^ 
piSyera  are  as  eompletely   ^ntwraat  us  "^^fi^^^ 
Ireof  theeapablllttes  of  the  organ  and    h««i^«» 
I  make  thU  wpeal,  >ot  oaly  ia  behalf  ^.  ^S**^ 
my  many  oll^vourUe..  bat  ^»o  In  behaU  rf  to 
whole  generation  of  vo  »n«7enl  «ddtos.  fl«t«joh«J 
clarlonTts,  BogUsh  i«U^  i<^.  ^^JI^^^SS^^ 
erof  'vJreinal^"  je- 
other  mnnltudiaoBS 
auu  onjutj.ir~  wiuu  »=,x    atryoged"  te^^Mrt* 
of  ••  ye  olden  tyme,"  so  hstersstto*  tor  •*»'' ""SStST 
and  w  remartablelfor  their  variety.  W,">,»?*5,2k? 
opportunity  of  appeaUng  to  tl>e,g"i*?tf"^'j'S 
who  possess  any  InstrumenU  whieh  wo»fd  ""^?2S 
wealth  of  our  aitlonal    eolleeaon;tt>  foUow  ^  •j^Ja 
example  of  Uesara  Broadsrood  and  >»«""^'!SSm 
by  presenting  them  to  the  nation ^or  at  •^l!?*,fS£ 
lessMiberal example  of  Mr,  Carl  Kngel.  who h««^ 
sixty  instrnmooia  from  his  eoUectloo  to  »J"  "gJS^ 
including  tbe  only   example    of    -y*  'StiSMOr 
whieh  U  in  It    Hippy  should  I  be.  if  ^^^^^f't^ 
the  Kev.  Mr.  Spurlong,  or  tho  present  po^jejwnw^ 
virginal  sold  at  the  sale  of  the  «««"  "'"'^LfSdto 
Chichester.   In   1806).   or     Dr,     K'"^,"^„^io" 
Induced  to  lend  the  virginals  now  m  'h^^P^X}  bi 
or  that  the  owner  of  Queen  Anne's  s|(n<»t  ffrj-^d, 
one  of  the  most  powerful  ever  «nf*>  J'/_n.^of  the 
which  was  In  the  poseeselou  of  .Mr.  """ThoUjlit 
Adelphl-terrace.  In  1860,  who,  I  heHeve.  jej  »< 
n  trust,  under  Ooeen  Annee  •e»tameotarymg"•™;J^ 
lor  the  use  of  the  slnalag  boys  of  ths  OhaPJ>  »J]g^ 
-nmhahlv    thev    don't  learn    on  it    now    "• 


don^  learn    on  "    ""j"  rj^    gga 
pianoforte  days,  ^"J'.rrL,  vt 
-     'lesent  pos»es««"„*' 


for  I 

—probably    tbsy 

harmonium    and  _____ 

therefore  well  spare    It- the   pre^^.^T^TSSord 
Plenlus's  lyraebonLand  Merita's  V^nfS,^KTrbe 
(U  the  destrtetlve  Goths  bare  spared «"»«''  ""  ' 
Induced  to  do  likewise.  mnbabJe  that 

I  am  happy  to  say.  that  it  seems  "'7'^'Zis  kind 
the  reckless  deatniclloa  of  worts  "'Jr.ttnienunr 
Is  act  likely  to  go  on  st  IU  'orm«r /^Jf  'm'^enslng^ 
have  been  oolleotod  and  depoa«»'  «'»'  ,  ,,^ubard 
ton,  some  of  which  bsve  been  pn^'^n^iraiaa  i  val»» 
piloes.  That  olsss  of  ptr^ius  who  rsoogJJ^;^^  that 
excepting  m*«^  vslae,  are  beginning  w  .^yj^ 

therolT a  markSforsnch  things,  •**J^^Si&l.  ai» 
a  deal  more  unbroken  than  their  '""•JSMa  rMWUkr 
worth.    The  wildest  ot  **truotlv*»b«»"     ^^  a^- 
ably  conservative  of  bto  *];}ijf*,^2i''  «'"•  *"  *"' 

St  tease  of 


have  what  political  eaomiBajla  """[y'hJkBrs-qttery, 
change,"  so  perhaps  those  Ko«'»",  J^frSt  teise  of 
Is  their  name  derived  froin  hrokeOj^^tne  p»^  breaks ; 


break  ?— example,    breaker,  v.  a,   ona 


manage 


bcoker,  one  who  has  broken-wbo  •"V^uities,  may 
to  get  hold  of  a  good  many  musical  »hi"J"'i,end  oB 
be  Induced  (Instead  of  breaking  them  "P,,^-  >\t\ 
furniture)  to  offer  them  for  M&  to  us  oolieew— 
vorth  onr  monlsh,"  -Mlection  at 

Those  who  have  not  yet  seen  the  coue"  ^_^^_ 
South  Kensington  would  do  weU  to  "O  ""-^^^jji^ 
prises  some  remarkably  fine  speetmensoi  v  ^^^^^ 
of  InstrumenU  whose  strings  tare  P'»'=f7,,^  ,taods 
moved  by  anger-keya  At  the  heswi  of  tn""  ^p., 
the  spinet  by  Amabal  Die  Rosai,  of  »l"*5i,  ,n» 
1557.  foi  which  the  very  liberal  price  <>'  *„rMo»« 
given  ;  a  sum  well  worth  the  consideration  oi^^, 
with  hair  on.  and  bis  follow  brokera.  IhU  »»f"r_ie  of 
ia  a  remarkable  example. of  the  very  o™?  „„le»er 
decoration  of  its  time,  and  Is  lnU»ld  w"",?^  ore 
than  11)18  precious  stones,  Besidae  ""••  ,/(Vpsi- 
many  other  examples  of  vlrgloala,  spine's. jr^r^j.^ 
chords.  Ac,  which, however  historically  tnjf"'^^ 
are  by  no  means  fair  specimens  of  what  in^  boll* 
were  as  Instruments  of  music,  or  aru  capnWS  »«  "TJ^ 
made,  if  restored  to  their  original  condlUOO.  w  ^ 
Is  In  most  cases  a  work  of  no  great  dimcultj,  "  ^^ 
mention  the  great  Improvement  most  01  'fj~fjjgg 
obviously  eapablo  of  undergolag,  for  since  vk 
of  their  construction,  tho  .harpsichord  and  »»  ^^ 
geners  have  had  their  tones  greatly  increase^ 
power,  and  made  capable  of  rcnderl  iig  sounds  v™ 
timbres  vary  to  an  extent  which  ^Probably  no^ 
tbsse  specimens  ever  possessed  what  Dr  Jonnw" 
would  have  termed  the  "  potentiality"  of  doing- 

By  way  of  showing  what  may  be  done  by  o"*^ 
no  means  clever  person,  who  makes  one  of  his  "PPJ". 
tunltles— is,,  has  a  haWt  of  "Improving  «"«  ."^ 
Blon  "-the  writer  will  sow  rebsle  his  own  oxpenew 
When  young,  "a  long  time  ago,"  he  had  'he,  persw' 
questionable,  advantage  of  being  rather  faml''»r  "' 
the  harpsichord,  and  at  a  later  period  he  had  J°^ 
good  or  evil  fortune  to  become  the  !''"•*•„"-» 
remarkably  fine  specimen,  whose  condition  wj'jv 
perfect  that  Us  steel  strings  were  almost  as  brigiii  "ji, 
«rt.„M  .h.,^  1../^  ,u 1 — .„-».-«    gnd  scarcely  any  OS 


thing 


when  they  left  the  maker's  shop. 
Its  quills  were  broken,  which  Is  a  very  i»'S  _,fca. 
Indeed,  This  instrument  is  an  elegant  >l»i^''Z!Se 
gany  Kirkman.  a,d.,  ITSO,  with  a  beftUf.W''y;^r: 
mahogany  Venctlaa  ewelL  The  writer  scommou 
falUog,  of  "not  knowing  when  to  leave  well  aions, 
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bat  nsual  desirine  to  "  make  well  better  than  well," 
oaaied  hint  to  be  olMontented  with  the  itutnunent'a 
want  ofpewer,  which,  by  the  way,  far  mrpaaied  that 
of  aor  Kneker  harwlchord  I  have  yet  bad  the  plea- 
sure of  aMrtng.  Bat  tbta  eIiia*etMiUe.  I  DuieTe, 
waa  not  at  all  Dneommon  la  harpaiehoraii  made  by 
"Abraham  et  Josephus  Kirkmsn,"  eapaqtiHy  thoae 
Of  their  later  production,  and  one  datea  1700  is  qnlte 
a  jureolle,  alibongh  1  have  been  told  they  did  not 
entirely  eeaie  to  make  barpilchords  ontll  nearly 
twenty  yean  after.  .  _  .„ 

Oting.  ai  I  before  stated,  that  nnhupy  InwvMnal,  a 
dlsiatiafled  man,  I  put  my  barptlcbord  vmo^h  ■ 
conne  of  experlineutal  improvement.  Theffnt  thiai^ 
1  did,  was  to  put  on  some  few  thicker  strlBga— In  those 
4ays  I  fervently  believed  tbat  the  IouoiMIb  of  the 
aoand  depended  almon  wholly  on  ttae  thlckoess  of  Uie 
strings,  and  alihouch  cAuuifcuea  kaa  moqiOed  laat 


opftiibn  to  some  exieut,  there  t»  yet  a  lar|fe  elemsnt 
of  troth  In  It.  My  old  friend,  J.  Klrkman,  Esq,  (old 
me  beforehand,  that  1  should  get  no  more  cone  out  of 
thick  MrlDgs  tMm  from  the  ort|taial  thin  ouA^  te., 
about  Ko.  4  sfnl,  tm  betnc  9t  tiM  VttB  of  Ms 
Thomta  the  DuuMeT,  i  listened  and  Mievefl  ibot.  Glad 


I  am  that  I  wn  hieRdulooey  for  aijrylac  the  tb((ic 
«trlnn,  i.e.,  abaul  So.  7  or  (>,«tj«  *W.  on  middle  C,  I 
found  the  (4ue,  iMhonKb  b«t  Bttl«  Hnider,  was  mncn 


improred  n  qMflty.  Being  now,  liovrevor  crotcbetty, 
not  quite  defied  of  common  sense,  1  Inferred  that  co 
lift  a  tbiw  Vtrlne  far  enough  to  eanse  It  to  ntter  a 
load  sonny,  would  require  a  stronger  plectrum  than  a 
thin  strtnK  needed.  I  therefore  Iwrrowed  one  of  the 
iaoks  from  a  low  bass  note,  whose  stiff  raven's  quill 
put  the  Ho.  8  wire  into  as  strong  vlbtMkns  as  the 
weak  erow's  qullI  in  the  Jack  beIongia(  to  middle  C 
had  induced  In  the  original  No.  4  or  3  steel  wire,  bat 
1  need  hardly  add,  all  the  former  Improvemant  io  the 
•quality  of  the  sound  disappeared.  The  Aksatlsted 
man,  wanting  not  only  louder,  but  also  main  agrtmite 
•oonds,  was  by  no  means  quite  satisfied  with  tbis  one 
eitpertment,  so  be  went  through  a  coarse  of  experi- 
ments with  plectra,  made  of  a  great  variety  of  sub- 
stances, at  the  remembrauce  of  which  eourae  of 
experiments  he  shudders  as  he  writes  this.  Ulti- 
mately, my  patience  and  porseveranco— which  accord- 
tog  to  (he  late  iilr  Isaac  Coffin,  are  the  only  thing* 
reqnifed  to  do  any  thing  short  of  a  miraele— were 
rewarded,  and  I  was  enabled  to  prodnee  soonds  from 
my  pet  instrument  varying  in  timbre  from  tltose 
wliloa  the  strings  uttered  when  plucked  by  quills,  to 
those  which  are  produced  when  the  strings  of  a  piano 
are  palled  by  the  tqft  top  of  the  dnger.— K.B.  not 
those  produced  by  the  finger  nail.  , 

Finding  that  considerably  thicker  strtngl  than  tlie 
original  ones  were  required  to  prodneei  tone*  of 
•quality  and  power  good  enough  for  the  atSBatlsfled 
man  to  pnt  up  with— N.B.  it  Is  not  bis  nature  to  be 
tatUfitd  by  the  tone  of  any  musical  instrument  what- 
ever, unless  Jenny  Llnd's  voice  when  at  Its  Ttry  best, 
be  classed  a*  one,  it  became  needful  to  strengthen 
the  case  or  f^ame,  for  it  would  not  have  endured  the 
addidonal  tension  of  the  thicker  strings.  It  could 
hardly  interest  my  fellow-readers  to  d3scribe  IB  detail, 
bpw  this  and  other  needful  lmprov«nM»1!rw«re«gepted. 
but  I  mayjnst  add  that  this  lasU  uiifi  wiia  Wdercd 
at  least  as  powerful  (I  ought  rather  to  say,  oonslder- 
ably  more  powerful)  than  any  grand  piano  of  the 
period,  1833,  and  when  its  tone  was  "  let  out "  by 
opening  Its  beautlfully-constrocted  Spanish  mahogany 
Venetian  swell,  the  proper  use  of  which  reuufred 
some  Judgment  and  practice,  the  Instrument  was 
capable  eieffects  In  the  concert  room  which  harpsi- 
ehordltta,  who  have  benrd  nothing  superior  to  the 
ordinary  quilled  Instrument  would  hardly  belteve  po<- 
siblt  with  an  tnstrumen  t  (enxeii  a  harpsichord..— N.B. 
It  was  trteJ  by  one  i^ho  hud  played  on  that  formerly 
In  (heoKhestraot  Cuveut  Garden  Theatre. 

Being,  In  the  matter  of  taking  proper  care  of 
"  BKyent  ransleal  Instrumenia,  one  of  the  most  rigid 
of  eotaservatlvea,  I  kept  this  harpsichord  In  my  pos- 
eeadOB  antll  recently,  and  then  gave  It  to  one  able  to 
appredaM  Its  qoality.  It  la  now  the  property  of  your 
yaf  pmoHctt  correspondent,  "  W.  T."  and  la,  In  all 
esieatlila,  t»  perfect  as  when  It  was  used  by  "  ye  oon- 
dneMT"  at  "  eertayoge  eonsoru  et  aneyent  mvstck," 
*o  keep  Ike  soraetlmeB  rather  disorderly  flddlera  In 
order.  Were  the  prteent  owner's  time  less  oeeaptad 
proleselonally,  I  ahonld  be  templed  to  nrge  him  to 
follww  the  Hberal  example  of  Mr.  Carl  Kng«l,  and 
loan  It  to  Sonth  Kendngton  Mnsenm.    When  there, 


ally  perceptible  to  us  as  light  may  bi  Indncod,  unac- 
companied by  those  slower  undnlatlnns  we  perceive  as 
heat,  is  proved  by  tbat/mV  uconp/r,  the  electric  IlKhtat 
Dungeaess.  If  this  can  be  maintained  with  sufficient 
steadiness  for  the  purposes  of  a  bescuo,  surely  it  may 
also  be  malntalneo  steadily  enough  to  enable  ns  to  see 
pictures  and  other  works  of  art  far  better  than  we  can 
see  tbem  by  gaslight,  which  (however  it  may  improve 
the  effect  of  raw  colouring  by  tbe  Claude  Lorraine 
tone  It  imparts)  has  the  bfljl  consequence  of  altering 
the  harmonions  colouring  of  good  pictures.  The  elec- 
Irte  light  can  never  be  guilty  of  arson,  and  if  properly 
VmwN  by  passing  through  a  ground  glass  screen 
before  falling  on  a  picture,  Is  the  nearest  spproxlma- 
Mon  to  the  light  of  day  we  can  employ  tu  illuminate  It. 
The  only  valid  objection  to  Its  use  that  I  know  of  Is, 
•hat  it  is,  like  most  good  things,  rather  costly. 

THE  HABMonoos  Blacksmitb. 


"T.  A."  AND  ni8  "OBTU8BNE88  ••(?). 

Sib,— I  owe  "  T.  A."  a  thousand  apologies  for  using 
a  term  he  does  not  understand,  tie  wrote  a«  fami- 
liarly about  twilight  as  about  light,  and  I  quite  forgot 
chat  he  might  be  quite  as  Ignorant  about  the  former 
as  he  has  been  at  such  pains  to  prove  himself  about 
tbe  latter.  I  trust  he  will  forgive  my  Inadvertence. 
He  will  find  [the  words  "crepuscular  curve"  in  all 
respectable  treatises  on  meteorology.  They  are  used 
to  describe  the  apparent  curve  forming  the  boundary 
of  that  part  of  the  heavens  which  Is  illuminated  during 
twillvhi  KHmtz  calls  It  "the  figure  formed  by  the 
earth^s  shadow  projected  on  the  hicher  regions  oi  the 
atmosphere."  I  am  really  very  sorry  to  have  led 
"T.  A."toexMMt  what  he  calls  bis  "  obtnnness  "  (1 
tholna  bare  used  another  word);  but  fl  is  his  own 
fault.  When  will  men  learn  the  folly  of  talking  fami- 
liarly about  subjects  with  which  they  are  wholly 
BnacqnalnMrt  ? 

BicaakD  k.  Pkootob. 


IBRRATA. 

Sib,- There  are  Wo  notewortbr  •rrata  in  my 
paper  about  eomets  and  meteors.  First,  the  snntenc*. 
'*  1  propose  only  to  pass  by  legltlTiiate  reasoning  from 
the  known  and  unknown,"  should  have  run  •'  from  the 
known  to  the  unknown."  Secondly,  the  words  itali- 
cised In  the  iollowlng  sentence  hare  been  accidentally 
omitted :—"  The  faet,  then,  that  year  after  year,  as 
the  earth  rvtnms  to  the  same  part  of  her  orbit,  she 
either  always,  or  commonly,  encount&t  Miis|r  mrleora, 
shows  that  there  must  be  a  system  trareOinc  round 
the  tan,  and  iuterseetlsg  tbe  earth's  orbit  In  that 
partienlar  region." 

RiCRABD  A.  FBOCro*. 


CALLAND'S  BATTERY. 


SiB.- 


both  he  and  I  might  jnstly  he  proud  of  it  as  an  exam 
Die  of  what  the  despised,  beonne  lll-nndentood, 
haipeWliord,  Is  capable  of  doing.  Parhape  then,  that 
porttoh  of  the  mnslsal  pnbUe  who  desire  to  become 
aetaalsled  with  the  toceaie  of  Andrea  Oabrlelll,  alio 
the  eoBpoaltloBs  of  frescobafaU,  Searlatti,  old  Baeh, 
and  Handel,  mi|^t  have  the  privilege  of  hearing  Ma 
piesent  possessor's  rendering  of  their  works  by  the 
•eiqiloyiimBt  of  an  iBatmniant  aa  far  tnrpaaalag  any 
harpalchord  posseaaed  by  these  eomponie  aa  a  Broad- 
wood  Boteot  irea  eooeert  grand  siipassea  Palke  Ore- 
vena's  hnmbleltaUaaplaaofofta—tkeflrstgrand  piano 
Men  is  England,  bnt  by  no  meana  the  flrst "  Hammer 
Baipeitbanl"  esnatruoSed  on  the  Continent. 

Tbe  Habmobiooi  BLACKratra 

SrS'^JF _■'<****   **    LIGHTED    WITHOUT 
KTBK  OF  THKIK  DESTHDGTIOK  BY  FIRE. 

Sm,— The  Ohanceller  of  the  Exohequer,  In  the 
."TEL,  •*?  ?"  '•*  proposed  opening  of  the  above 
iS!"^'*™??i!*,'*'«  "•»"¥.  n>o«»  wuly  aaid  that 
the  pietoras  la  the  former,  anfmany  of  the  spaolmeea 
in  the  latter,  eonld  not  be  replaced  if  destroyed :  and 
so  long  as  tbe  llgbUng  of  those  boUding*  depends  on 
ae  oombiistlon  of  coal  gas  or  other  fuel.  It  eeems  that 
the  risk  Is  too  great  to  he  enoountered,  although,  if 
the  preeantlon  were  taken  to  burn  the  gas  In  a  per- 
/ectly  close  slaH  (ohamber  excepting  that  it  must  be 
provided  with  the  means  of  admitting  air  and  carrying 
»*.™  R!2*»«!»  <"  combustion) that  risk  would  be 
graauy  dfmlBlshed,  and  the  Injnrlons  action  on  books 
.■■■pl'"h'e»  irhlch  resnlta  from  the  use  of  gas  for 
UIWriuBMon  might  be  entirely  avoided;  als»  each 
bmwer,  tlina  enclosed,  wooU  become  a  very  efficient 
"•^^w*  «  attiwre  admitted  from  tbe  room  which  is 
That  those  nndulatioiu  which  are  vlsn- 


In  reply  to  Mr.  Tydeman,  p.  398, 1  am  not  ac- 
qnatnled  with  this  cell  under  this  name,  bnt  I  believe  it 
tobewhartbatfMltheSnivlty  Battery.  Itlsnotonllke 
the  Mtnotto  wtuiont  the  eand,  and  I  did  not  remark  on 
It  because  It  Is  totally  useless  for  any  ordinary  purpose 
It  must  not  be  subjected  to  the  slightest  vibration, 
and  must  be  constantly  worked  at  au  average  rate, 
or  it  will  speedily  prove  Itself  a  nuisance.  It  ((Mends 
BOlelv  on  toe  different  weight  of  the  liquids  for  Keep- 
ing tnem  apart,  and  no  liquids  consisting  of  solutions 
of  different  salts  In  water  can  be  kept  from  mixing  by 
diffusion.  The  only  way  to  do  so  practically  Is  to  use 
a  form  like  that  I  described  as  the  Heldlnger,  but 
withoot  a  porotis  cell,  and  with  the  copper  consisting 
of  a  plate  at  the  bottom,  and  the  zinc  of  a  perforated 
disc  suspended  above.  Then,  by  a  careful  adjustment 
of  the  size  of  the  tnbe  from  the  reservoir  to  the  work, 
the  sulphate  of  copper  would  flow  out  only  Just  as  fast 
as  It  la  required  for  consumption.  The  statement  of 
cost  quoted  onlv  applies  to  flrst  cost,  I  suppose,  and 
If,  besides,  utterly  Improbable. 

SlGVA. 
VEGETABLE  OILS  AND  FATS. 


(Contuned from  pofc  3  31.) 
Sir,— To  resume  :— 

20.— BTEBCULtA  OBOEB,  OB  8TEBOOI.IACE.X. 

Kapok  koa— Silk  cotton  of  the  Antilles;  SufTed- 
Semul  -Bengal,  Guiana,  .Cuba  (EriacUndnn  anfnc- 
tttommj. 

Od<yeng«  nuts,  Stearlne  nuts.  Western  Africa 
(Hfritiera  tp.)  The  fruits  of  atoeng-makan  (Beritiera 
If.)  are  cooked  by  the  Malays  with  their  flsh,  and  are 
probably  also  oil-yielding. 

Telemboo  of  Ceylon,  Jungle  Badam,  E.I. ;  Peenary- 
mamm,  Tamoul  s  DJankang,  Java  CSIercatia  falidaj. 

Bitter  oil,  Cabo  Verde  Islands  (Sterculla  tp.j 

21.— C1IOCOI.ATB  OftDEB,  OB  BTrrBEBIACE.C. 

Coeoa-making  butter  cTheohroma  cacao),  SO  per  cent. 
Medicine  and  for  soap  makhig. 

22.— Ualat  CABrnoK  Mbi>eb,  or 

DirTEBOCABPEX. 

Lophyra  alata,  Senegal,  44  per  cent.  Tree  80ft.  high, 
hard  wood. 

Oclioco,  Weatern  Africa  rDryoJafnnopjj^.) 

Piney  tallow,  Hoopada  oil.  Poop  tree  g  rease  (,Vatma 
indiralE.  I. 

Gurjuo  oil,  Burmah  CDiplerocarpus  [eatu),  proposed  as 
a  substitute  for  linseed  oil.    I  doubt  ot  a  re- 

sinous oil. 

Taogkawang :  vegetable  tallow  of  Borneo ;  minjak 
tankawan,  Malay ;  Kitkowang  of  tbe  DyaksX  excellent 
lubricating  grease;  tonkayau  layer  il/opea  muero. 
phwllni.  laogkawan  tongkol {Jlofto tplendidaj,  and  seve- 
ral other  Hopea. 

2S.— Cmjsiace*. 
Galbannt  oU,  Calaba  nut  {Caltofhyllnm  CoUha),  ex- 
tremely abundant  In  the  Antilles.  Usiba  nuts  and 
Bancoul  nuts  are  left  rotting  on  the  soil  In  several  of 
those  Islands.  Ualba  nut  oa  is  very  good  for  light- 
ing. 


Tamanu  oil,  AU  of  Tahiti,  Alexandrine  laurel.Pcnna 
cottay. 

Foon  seed  oil,  E.I. ;  Njamplong  and  BtentUMrgnor, 
Java  (Calopkyltum  InopkyUum),  aoKBdant  In  dlftireBt 
islands  of  Oceania ;  44  per  cent.  ;  used  for  Hghtlog  in 
India ;  good  for  soap  making. 

Red  Puna,  QohlCntlnphyiumtporium). 

Nagkasur,  K.I.,  Nagarari,  Jararmcfrtlay^rrA.1. 

Cooum  butter((7arniuaiiurp>reii),  India. 

Gamboge  butter  (O.  pidoritj. 

Madooioil  (O. EoUnoearfaj. 

24.— OlacdieA. 

Conlanut,nat  kola  rCoula  eduliij,  Weetera  Africa 
63  per  cent. ;  eatable  oIL 

Elozy  zegn^  {Xivtenia  Jftieatu),  Gabon ;  70  per  cent. ; 
for  soapmaking.  Ximema  Americana  la  existing  In 
Queensland. 

Umpeque,  Angola  (Ximniatp.J 

Soump,  Senegal ;  Hlngun,  Hlngoota,  India  {BtimUet 
jB^yptiacaJ. 

22.— OBAHOB  ObOEU,  OB  AUREBTIACrX. 

Feronia  eupluuttm,  India. 

211.- Gabbooe  Obdxb,  OB  OcmrKBS. 

Butter  and  tallow  tree  of  Sierra  Leone  (/'wladwiM 
kulyractaj. 

27.— UlLIA  Obdeb,  OB  MalilACBA. 

Crab  oil  of  Oulana  (Carojm  OutimemUj,  mti  In  the 
colony  for  burning;  al»o  excellent  for  the  hair  and 
for  soapmaking  ;  70  per  cent.  Wood  excellent,  and 
bark  good  for  tanning,  Carapa  nuts  are  so  common 
In  the  district  of  Carbipour,  says  the  Catalogne  of  the 
Prodnctsof  tbe  French  Colonies  at  the  Paris  Exhlbi- 
tton,  tbat  at  the  maturity  ot  the  fmlt  the  «oll  Is  covered 
With  them  a  foot  high  to  an  extent  of  aeTeral  kilo- 
metree.  

TookriWonha  OH,  talllkoonah  oil,  Westent  Africa 
(Caritpa  tmiltmeoiina} ;  33  per  cent. 

Margoaa,  India;  Kohomba,  Ceylon  fitelia  <ucds- 
rachta),  tot  sCKp ;  bO  per  cent, 

28.— 80APW0BT  Order,  ob  BAPinDACE.s. 

West  Indian  soap  not  cSapMta  uponariaj,  northern 
part  ot  Sonth  America. 
East  India  soap  nut  cSapixdut  enurpnatusj. 

29.— RD1ZOBOLACE.X. 

Piqniaeil,  Braxll  rCarfocor  BradiieiuiM). 
Sawarri  not  oil,  Guiana  [.Vari/ocar  comaUoeum) ;  ez- 
ceUeni  eatable  oU. 

30.— Bpobob  Obdeb,  ob  Sopbobbiacea. 

kuknl  oil,  from  tbe  Bankaul  nuts,  Belgaum  walnut, 
candle  nut,  Lumhang,  of  FbUUpines ;  DIssee  Akrot, 
E.I. ;  Africa,  E. I. -Pacific  Ocean  I^^iin(es<n(oi(i) ;  also 
from  A.  molncnuu  and  A.  gabcmenni.    80  per  cent. 

Castor  oil  rXiciKUidiv.J.S.  I.,  Africa, Braiils,  Egypt, 
Ac.  Carappato  in  the  Portuguese  colonies.  MedicUie, 
soap  making. 

Oleo  de  mamono  do  mato,  Brazil  fMuitfttuligera), 

Owabe,  Guiana  rOmphaiia  diandn) ;  65  per  cent.,  ex- 
cellent lor  lubricating  machinery. 

Physic  nut  oil,  purgueira  oil,  plnhoes  de  purga, 
Brazil  i  mauduby-guocu,  do.  iCureas  fnn-pant),  India, 
Western  Africa,  the  Antilles,  Ac;  lor  uoming  and 
medicine.  Principal  centre  the  Cabo  Verde  IsUnds, 
which  export  lOU.OflO  heetoHIres  ol  seed  yearly. 

Croton  tiglium,  KI.,  Nappalum,  Telegoo;  medi- 
cine. 

Mobango,  Angola  (Crolon  m.) 

Oleo  de  Slrlnga,  Brazils  {Sipkonia  tallica) ;  good  for 
making  bard  soapa  and  printing  ihk.  The  Siphoma 
tlaitica  Is  one  of  tbe  Indls-mbber  plants. 

Aldaleyunnay,  India  ('ratropkagUnua). 

Kalapa  oil,  Uottlera  butter,  E.I.  (Rotllcra  tine- 
toria). 

Chinese  vegetable  tallow  (tliuiitgia    tUtfera),  for  ' 
candle  making,  &a 

31.- Cashew  Not  Obdeb,  ob  AkacabducE^. 

Cashew  not  oil  {Jnacardmmoecidtnlalt),  Bait  and  West 
India. 

Lentlsk  oil  (Piitatia  LtnlUcta),  Italy;  Ughtingand 
oolinary  use. 

33.— BnBSEBACE.C 

DIka  bread,  Oba,  Gaboen  chocolate,  Ac.  (Ireinjia 
tarleri);  SO  percent. ;  good  for  soapmaUng.&o. 

33.— FLAk  Obdeb,  or  LiUBiC. 

Linseed  oil  (Lhmm  vtitliitimumj.  Seeds  Imported 
fW>m  the  Baltic  and  Black  Seas,  Egypt,  India;  culti- 
vated in  several  places  in  Europe,  principally  In  Bel- 
glum  and  in  Russia  for  the  fibre.  Tbe  extraneous 
seeds  may  well  serve  to  discover  the  origin.  Used 
for  sc^p  making,  painting,  and  fabrication  of  printing 
Ink. 

34,— COMBBETACEJB. 

Wild  almond  (Temriiiatia  catoppa).  East  India,  West 
India,  Mauritius,  Ac 

SS.— Rose  Obdeb,  ob  Rosacea. 

Plum  oil  (Pnmua  domealicaj,  used  in  Wnrtembnxg  for 
burning. 

Almond  oil  (Amigdalui  amvamu).  South  of  Europe  ; 
medicine  and  perfumery, 
icaco  (f*ry»o»alit»w  icaeo),  Antilles  and  W(!st  Africa. 

36.— MoKKEY  Pot  Obdeb,  ob  Lectthideji. 

Castanbeiro  oil,  Brnsll  nut  MI  {Btrtkofittia  fxcrliaj 
Sweet  oil,  excellent  for  Uchtlng.  The  Brazil  nut  forma 
a  great  article  of  exportation  from  Para  to  the  differ- 
rent  European  and  >'orth  American  markets.  Oil 
could  be  furnished  to  all  the  Industries  of  the  world. 

Sapucaya  oil,  from  the  seeds  ot  the  monkeypoti 
{Ltcythu  oliario),  &c.    Brazil,  Guiana,  &o. 

37.— Peaflower  Obdeb,  ob  Leodiiu<ose.e. 

Ground  nut  ell,  Handobl  of  Brtilla,  Katjang  tannah 
of  the  Javanese  ;  cultivated  In  all  tropical  coantrlea. 
30  to  40  per  cent.  Nuts  called  peanuts  and  pinots  in 
tbe  U.  8. 

Pulaa,  Dak,  E    . ;  bastard  teak,  Jamaica ;  pulosso 
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J«T»i  Nourouk,  MiitirlUui  ;  poukpin,  Uurmali  iHultn 

f'on/i  >!,<•  !?'■'■  n.  F,  I.     Koriin;;  oil,  India, 
/■orti'-i  SMoiiJiiiaju,  i,,  I,  1  IS  fier  cent.    Alio  atorch- 
yiulLlIU};  plHUt, 

Fernaudo  To,  Ac,  i,'ix>d  fur  i-uliaary  use,  jubrlcatiUK 

■Uleo  dt;C&maTU,UnLf  ii.TO'Qquiu  Deani  J^^^^'^frtj-i^Jf'fd/'ii^ 
perfumery  ]^d  tiit?dkcriaL*. 

Uen  oil  [Jf'jrinfla  ^(rryrjai^JiriMK  tuoriini;liy  y*iDal, 
T«mo\il;  moruQj^a  DOoua,  Tuli>OKOfi  Flam  grl^iually 
frum  Syria,  introduced  In  tlie  H>»t  Indlw,  oil  viTy 
liuLi],  u^ed  by  watcbiiiakurM  aud  ^rfumertt. 

Atantttja  npifntt  l-l^^ypt. 

Omitled ,  C-hBliDotjrto  eil,  India  (diyjoir/rjii  i.,i,.^ 
ralii)  ArnktLoUrtler,  or  Fljit'ourtiactiC. 

I  did  not  mcntinn  a  ^rtaliL  tiumbt-r  of  oJlp  I  fouMd 
4]udt4.-d  la  autborH  wlttioui  Itje  de^iiriiaiitjiifl  wlitMhtT 
Lhfy  are  fat  Ollaor  \olatitp,  nnd  whlc!!  J  li"d  ni.l  (he 
nccH»ioti  to  i^Xiimine:  of  wvrral  ]  c^nuld  not  dflino 
lb*' botanical  naHiL;-    f-.utb  :iri;  Ltiij  fullowini;-- 

Ntaan-pyal  snd  Nbrnn-mmf,  from  Moalmein.  As  we 
have  jennal  In  Tunonl,  noonay  In  Teloogoo,  ud 
annay  In  CuarlM  tor  ail,  I  oonjeetore  that  ^'  nhan  " 
meant  oil  In  BamiMe,  and  that  the  flrat  !•  coming 
from  Hyet-pyal  (Mitutoma  malaiatlmcnm),  the  Moond 
Ctusia  n.  • 

KoQJeeoll,  from  India.  I  think  Msamnm  =  knnjad 
lieing  the  Penlan  name  tor  mamnm. 

Sorgoojah  oil,  India  {BcliaiUluu  nnuui,  or  annSower), 
Ac.  I  might  hare  added  many  ralgar  nnmu,  bnt  this 
wo  aid  hare  ocenpled  too  mnch  of  yoar  Talaable  ipaee, 
and  my  note  I*  already  rather  too  long.  Happy  •hall 
1  be  if  It  ahonld  prove  naefnl  to  lome  readers  of  onr 
Krolisb  Uscbaiiic. 

Behabdih. 

P.S.— I  intend  adding  a  short  supplement  in  the 
course  of  seme  weeks.  Five  or  six  errors  crept  Into 
my  flrst  note,  full  of  lorelgn  names.  I  beg  to  correot 
the  following,  botanists  will  easily  correct  two  or  three 
Datin  names:— 1.  Palm  order:  "Kirin  auk"  read 
"  Kirlu  ant."—*,  "Hoerro  "  read  •■  Hoeroe."— 16. 
"  Ciunellol  "  read  "  Camellne.*— 18.  "  BCral "  read 
•'  B^raff." 

B. 
{To  i<  caiitixiui.) 


GAL  WAT,  UATO,  AMD  SLIGO. 
Sir,— The  enclosed  paragraph,  cut  from  theZinrricil 
CkTonicU  of  Jane  ISin,  may  internt  some  of  your 
readers  about  to  take  a  tour  through  Ireland.  I  am 
fanlllar  with  some  of  the  places  mentioned, and  would 
recommend  them,  when  in  Llo*riGk,,.to  Tlsit  Castle 


Cipnnoll,  Klllaloe,  I'laaspy,  4c.,  and  tliin  to  iiifci- the  1 
flt™mf.T  dswn  thp  lower  Sbaiinon  to  Kllrupli  and  car 
to  liilkt-o  (H  iiiIIl'KI,  the  eoa»t  sccniTV  i>(  whlcli  and 
Kcjjju'ent  pliUTfr,  will  amply  repay  tlurm  11m'  trip. 
Tbfy  will  find  excel  k-at  acconinH»ciation  fit  Mnnre'tti 
.Sliauuou'r'.  niirt  WaWw'fl  hotels,  or  at  S>imp1e>,  at 
thi!  eai<t  end  (jf  Iht  town,  a  lesrt  expvtihlTe  tttu',  1  cau 
recommend  tbfl  CJare  Hoiel,  or  Cruise's,  In  l.ioierlck. 
.Should  they  wish  to  remain  atiy  time  at  Kilkee.  1  can 
recommend  tlietii  to  apply  to  Johu  Itiu-lie.  a  worthy 
retired  eoajiTjiuard,  whu  will  &mUX  them  In  procurlt^' 
HtiartmentH  or  lotli,'i"^.  It  iH  rather  early  for  ^  vlpit  m 
KIMnrney  :  thi^  autumn,  when  the  roliB;,HM!' clmnglDi,', 
1:1  cnortideri'd  the  time  to  7*eo  it  to  aovaiitu;:e. 

C  TowM.F-V.   The  Turret,  Hallinearry,  CVj,  Limerlck- 

"  No^v  that  itmrtErnltict-nt  tourlBi.'  Hea^on  is  nppmnpb- 
in:;,  intendin^^  excurftioukt',  whether  prefjariui;  to 
bnt'klc  4in  the  knapsack  and  i^a«*p  thp  t^iotit  oaken 
Riu-kpolo,  itr  Ui  parlies,  are  aii\io[a''ly  lookuiK  oul  tn 
fieh'Ct  atj  intercKtliJ:;  hic:ility  jiH  the  cfene  itf  their 
raniMi'fl.  A-  ri'-.'irili'  Ih.-  ilihnMl/inlu  of  ihhi  lor-allly 
—of  Clare,  ijimsriclt,  Cork,  auii  llpperary-ilie  entire 
south  of  Ireland  ha*  been  everdone.  There  is  scarcely 
a  waterfall  or  a  femynook,  from  the  Blaney  to  Dingle 
Bay.  or  from  Crook  Haven  to  the  Shannon,  which  has 
not  been  orer  and  over  again  invaded  by  tbe  feet  of 
sight-seers.  The  beauties  of  the  Blaekwater  are 
known  to  almost  every  one,  and  even  exquisite  Kil- 
lamey  has  to  be  ransacked  in  search  of  new  scenes  of 
levellnesa  It  la  to  tie  deplored  that  while  Ireland 
presents  so  many  attractions  to  the  tourist,  that  people 
will  leave  her  shores  and  prefer  seeking  in  iVales  and 
Scotland  scenery  tar  less  gratifying  than  can  be  fonnd 
at  home.  Windermere,  fascinating  as  it  Is,  can  never 
compare  with  the  more  awful  beauties  of  the  Kerry 
lakes,  aud  nothing  that  North  Britain  can  show, 
emulates  the  granaeur  and  sublimity  of  the  terrific 
gorge  of  the  mllerles.  Apropos  of  the  Klllerles  and 
of  Sbat  interesting  county  wsshed  on  its  southern 
shore  by  the  bay  of  Oalnay,  and  on  the  west  by  Clew 
and  Sligo  teys,  and  which  stretches  out  to  the  north 
by  Lake  Erne,  there  is  no  district  of  such  limited 
extent  so  fully  capable  of  gratifying  the  curiosity  of 
the  trareller,  or  of  satisfying  his  utmost  oravugs 
after  new  and  beautiful  scenery.  The  counties  ot 
Galway,  Uayo,  and  Sligo,  have  been  hitherto  almost  a 
terra  inco/niU  to  us  southerns.  It  was  so  tedious  and 
so  expensive  to  reach  their  scattered  beauties  that 
more  time  was  expended  In  paying  a  visit  to  Lough 
Corrib  and  Connemorra,  than  would  bring  the  tourist 
through  the  different  points  of  Interest  in  South 
Wales.  Fortunately  all  these  things  ate  now  removed ; 
the  opening  of  the  railway  commuaicatlon  from  Knnis 
to  Atneniy,  brings  within  a  few  hours'  run  of  this  city 
the  starting  point  of  as  Interesting  a  tour  as  could 
possibly   be  devised.    Fortunately,   too,   the  tourist 


mef'i3  racilitiea  alont^  hl^i  route  which  are  Mt  to  be 
met  with    clM-wh«T      The   Midland    GfWt   West?™ 
Itjdiwfty  Company,  in  U«  arT,tn;;'enieDt  jjrcffsrd*  time 
anil  fiire,  fntiTH  ihoroutihly  Into  the  rr^aiffififint!*  of 
the  exc*urBlnni»t.  and  ^iTeh  I'Ti-ry  oppoftsaity  of  eoa- 
venleLciti^  tJiosc  who  travel  ainnff  [be  lines  undcv  U* 
control.       The  kuowtedtie  of  Ihls  (»tt  alone  sbnulil 
till  the  County  Ijalway  and  ttie  tiurroandlnx  roanlle* 
with    Iiiurlsls    duniiL'    tiio    comiUfi    musmec   mODths. 
The  trip  t<i  lie  i.kenrhvd  nut  fur  the  tourist  fhould  of 
CLinrpc  depend  n[Hiti  tli?  tino' at  hU  command.    Tho 
pleturesiittie  ■■Hi  of  lialway   ^hmilrl   fir^t  be  reached, 
;illd    it    poi^slhle    the     rriniallln     Iplatids     of     Arran, 
jiipiHjudlnK  in  ioli;ri'f*tini,'  ruinn  and  covered  with  ran> 
fern*.  vIrtlti'U.    A  pall  up  Ltoii^h  I'orTib.  either  as  far 
apt  lluleranl  or   to  the  beautiful  village  of  CtPUiratitS 
nurtle'Tti  ^pxtreniity,  ijiiiht  next  cluim   attention.    If 
thf  former  place  lie  niniiiu'd  at.  the  visitor  cau  at  once 
pr^pceed  threujjh  the  we^t^ru  hii^bUndn  and  enjoy  one- 
id  the  must  delit'htftti  drives  it  fa  [KPSsible  to  concelre. 
lial  linahinch,    celebrated    lor   ILi    marhlo    i^uarrie*; 
Clitileo,    Un    ilK    loiturzbl    t-K-jinlle^.    are    nurceii*ively 
reavhia,  in..l   ^  [.hurt.   lr:iT>.[>  Ki   the   Imrtli  tit  ClKden 
brings  the  tourist  to  the  pass  of  the  Killeries,  one  ot 
the  most  gloomy  and  terrific  pieces  ot  wild  icenery, 
mountain  and    ocean    combined,    that    tbe  British 
islands  can  produce.    Clew  Bay,  with   its  thousand 
Islets,  is  marveUoiuly  enchanting;  and  indeed  along 
this  stem  coast,  almost  at  every  headland,  some  new 
feature,  wild  and  wonderful,  meets  the  astonished 
gaxe.    If  time  should  not  permit  the  tourist  to  proceed 
beyond  Westport,  he  can  return  by  nil  to  Athlone, 
or,  better  still,  if  be  can  prolong  his  rambles,  he  can, 
pursue  his  course  still  farther  north  nntil  he  reaches 
KlUala  and  Sligo,  in  which  ooae  his  homeward  route 
should  be  n'a  lluULogaron  the  Midland  Great  Westera 
line.     This  excursion,  which  Includes  most  that  la 
beautiful  In  the  western  highlands,  might  well  be  per- 
formed in  from  seven  to  ten  days,  and  a  tourist,  who 
unites  with  a  love  of  mere  scenery,  a  taste  for  the 
beautiful  in  nature— the  terns  which  are  hidden  in 
vrild  mountain  gorges,  the  heath  which  cover  hill- 
sides, or  the  singular  geological  features  which  present 
themselves  contiDaafly  before  him— will  And  himself 
amply  rewarded  tor  his  toll  and  travel" 


INTKENALLY-OBABBO  LATHE. 

SiB,— Herewith  I  forward  toyou  the  drawings  ot 
my  Internally-geared  lathe :— Fq).  1  represents  the 
pulley  aud  portion  of  mandrel  in  side  elevation.  Fig 
2  Is  a  front  elevation  of  the  same,  and  Fig.  7  is  a  lon- 

f;ltadinal  section.  The  letters  refer  to  Uie  tame  parts 
n  all  the  figures.  A  Is  a  gun-metal  wheel  pinded 
through  the  boss  on  to  the  mandrsL  This  wheel,  oC 
which  Fig.  S  is  a  front  view,  has  on  it  live  circles  of 


Digitized  by 


Google 


Jttly  1,  1870.] 


ENGLISH  MEOflANIO  AND  MJRBOR  OP  SGIBNOB. 


849 


n  o  .t 


twopanoDa  to  drlre  direction  the  froat  axle.  Betiiad 
the  (ekt  !•  formed  a  eompartment  oapable  of  eoDTertoc 
two  dogt,  bavlnff  a  boarded  floor  and  anoloMd  at  Mn 
witli  Ugphtopen  rramiuir.  TUe  doi;«  moat  bff  etaaloed 
to  tbU.    The  whole  is  aapportad  oa  a  triangular  Iroa 


oi*!*"  or  i*H    IJl  ., 

TO  PITCH    UttC  '   ■ 


Ihtkkkaxlt  Geabbd  Lathe. 


boltt— viz.,  360, 238, 300,  IVt,  and  M.  The  other  aide  of 
It  is  an  lncemall]r-cnt  wheel  of  60  teeth.  FIga.  3  and 
4.  Tola  wheel  geara  into  two  wheela  of  12  teeth,  II 
and  1,  Btted  upon  Ibe  dlao  B.  Flga.  6  and  6.  The 
pulley  C  la  of  cut  iron,  and  is  bond  to  fit  the  mandrel 
easily,  and  is  oapabla  of  rerolation  on  it.  On  the  pro- 
JaotloK  part  of  the  neck  of  tbe  pnllay  (F\g.  7)  there  ia 
%  plain  part  toraed,  orer  whlcb  the  east-iron  dlso  B, 
Is  fltted  loosely,  and  beyond  this  anin  la  a  small 
wheel  K.  of  IS  teeth  east,  which  nara  into  the  wheel  I. 
D  is  a  One  screwed  nut,  that  binds  tbe  whole  vrange- 
msnt  (osetber  when  lo  single  gear,  and  O  1«  a  hinced 
cateh  that  is  fitted  into  the  beadstoek,  and  when  raised 
falla  into  the  notch  J  in  tbe  disc  B. 
.  The  action  is  astoUews:— When  in  single  gear  the 
pulley  and  all  its  parts  reyolre  as  an  ordinary  one.  the 
catch  6  1*  thrown  out,  and  the  nut  O  Is  screwed 
bcume.  When  the  alow  motion  ia  required,  the  catch 
6  la  railed  into  the  notch  J,  and  the  nut  D  ia 
alaeked  back  about  1^  or  2  tuma.  The  lathe 
cord  being  upon  one  of  the  groona  of  the  pulley  C, 
reTotyes  It,  Ukewlae  conveying  motion  to  tbe  wheel  K 
00  ita  neck.  Thla  wheel  tuma  wheel  I,  and  I  geara 
Into  H.  which  turna  the  Internal  wheel  A,  aad  so  pro- 
duces the  slow  motion  by  the  dlHerenoe  of  the  namber 
of  teeth  in  the  wheela  K  and  A,  which  In  this  case  Is 
as  U  is  to  «0,  or  as  1  is  to  5.  The  catch  O  la  Ukewlae 
very  ueefnl  for  blocking  the  mandrel  atlffly  (as  In 
nnacrewing  a  tight  ehnek) ;  and  aa  any  part  of  it  can 
be  brought  Into  position  aa  regarda  the  notch,  it  can 
be  bloeked  In  any  part  of  ita  revolution  by  slaoking  the 
notD. 

These  drawinga  form  full  working  drawings,  being 
strictly  to  scale,  Sin.  to  tbe  foot. 

Q.  W.  A. 


ASTBONOUICAL. 

8i>,— I  feel  much  obliged  to"  Omloron  "  for  glrlng 
thartqnlred  formula,  and  could  wish  him  to  work  out 
the  longitude  and  latitude  of  Venus,  for  noon,  15th 
Hareh,  1870,  by  the  second— yiz., 

sin.  X  —  COS.  IK  ain.  f  —  Bin.  u,  sin.  a  cos.  i 


tan.(  =  CM. 


sin,  w  tan.  S 


The  operation  by  flre-flgnre  logarithms  would  be 
quite  suflleient. 

t  ThegeoeenlrieloDgltude  of  Venus  computed  from 
Bight  Ascenaion  »6'sr'Sg&,  and  deoUnatlon  «"  V II*  & 
Is  loood  by  the  first  formula  to  be  32«°  69'  *Tt,  or 
ae«  t»  *T-t and iu latitude  ««  61'  Wi N. 

dsiag  the  last  formula,  and  the  logarithms  to  five 
planes  only,  we  obtain  the  approximate  result  SC  69"8 
for  the  long,  and  6°  61''4  for  lat.  Please  show  In  the 
eliminated  formula  how  to  diatlDeuish  whether  the 
lat.isN.ora 

In  the  "  Astronomical  Notes  for  June  "  It  is  auted 
that  th6  moon  will  be  in  conjunction  with  Uereury  at 
Mm.  paatSa.m  on  the  next  morning ;  "  a.m,"  should 
bSTe  been  left  ont.  Mara  Isincoiunnotton  with  Jupiter 
at  lb.  12m.  on  the  afternoon  of  the  27th,  7h.  12m.  U 
uerefon  an  error. 

There  la  not  glren  any  account  of  the  riilug  and 
aMtlagof  theplanets  tor  this  month. 

Seeing  that  astronomers  agree  tocompnte  from  the 


first  polntof  Aries,  why  do  they  not  aay  that  J  npiter 
Is  in  Gemini,  Uranus  in  Uaneer,  Ac.,  instead  of  telling 
us  that  the  former  is  In  Taurus,  and  the  latter  in 
Gemini,  Ac 

If  they  Intend  to  adhere  to  the  ancient  division  o( 
the  Heavens,  why  do  they  make  their  oompntations 
from  the  point  to  be  determined  by  the  precession  of 
the  JBqninozes'? 

O.  FimTH. 


"MUSIC. 


Sib,— Hr.  Traylcr  (page  332)  has  earned  tbe  hearty 
thanks  of  "our"  musioal  readers.  In  defending  the 
sol-ft  method,  which  has  received  some  "  hard  nits  " 
lately  in  your  Anawers  to  Correspondents.  1  can  fully 
endorse  what  he  has  said  respecting  the  advantages 
of  this  easy,  cheap,  and  true  system,  having  had  the 
drudgery  of  teaching  by  several  methods  for  tbe  last 
twenty  years.  Let  me  state  for  the  benefit  of  those 
who  wish  to  sing  correctly  and  easily,  that  1  lately 
took  a  class  of  village  boys,  from  aeven  to  nine  years 
of  age,  who,  without  any  previous  knowledge  of  music 
were  able  to  sing  ordinary  hymn  tunes  at  sight,  after 
six  leaaons  of  half  an  hour's  duration.  Nowlt  any  of 
our  readers  can  show  me  a  "  more  excellent  way."  I 
shall  be  most  happy  to  learn,  and  they  will  be  deing 
good  service  to  nundieds  of  others,  by  making  it 
known  in  "  our  "  columns.  There  Is  Just  one  part  of 
Hr.  Trayler's  letter,  with  which  my  experience  will 
not  permit  me  to  agree ;  he  says,  that  this  method 
will  teach  pupils  to  sing  in  tune  better  than  any  other. 
I  have  always  found  that  slDxIng  out  of  tune.  Is  the 
fault  of  the  singer's  ear,  and  cannot  be  ascribed  to 
any  method  of  teaching.  I  am  of  opinion  that  no 
amount  of  practice  win  cure  this  evil,  so  trying  and 
unendurable  to  a  good  "ear."  I  may  add,  the  tonic 
sol-fa  system  nnmber  Its  adherents  by  tens  of  thousands 
In  all  parts  of  tho  civilised  world— wherever  there  Is 
oompetitloa,  It  Is  never  In  the  rear— and  Is  now  too 
firmly  established  to  be  shaken  by  the  prejudiced 
opinions  of  old  notatlonlsts. 

[HotiCDS. 

A  SUGOBSTION. 

Sis.— If  I,  during  tbe  summer,  go  to  Cornwall,  Wales 
or  Westmoreland,  and  wish  for  authentic  Informa- 
tion regarding  the  vicinity  In  which  I  may  find  myself, 
how  am  I  to  get  It  ?  I  doubt  net  but  many  of  your 
readers,  it  I  knew  them,  or  they  knew  me,  would  be 
pleased  to  ofl'er  their  services,  and  tell  me  exactly 
what  I  wanted  to  know.  Many  others,  situated 
exactly  as  myself,  would  gladly  hall  and  reciprocate 
the  kindness  thus  given.  Could  not  some  of  your 
readers  give  their  names  and  addresses,  the  time  they 
could  receive  "ealls,"  Ac.,  thus,  "  H.  B .  4  a.m.,"  "  T . 
R.,  8  a.m.,  4  p.m.  Any  travelling  English  mechanician 
oaillng  at  these  hours,  would  rcMive  a  hearty  welcome, 
trustworthy  information  regarding  lodgings,  remark  - 
able  places,  and  general  oh£ges. 

C.  H.  W.  B. 

SPOBTSHAN'S   VELOCIPBDK. 

Sir,— If  yon  should  chink  It  worth  engraving,  I 
BQoiose  a  plan  and  elevation  of  a  velocipede,  the  best 
I  think,  the  querist  (4097)  can  have  for  the  purpMes  he 
requires.    It  Is  four- Wheeled,  andhas  a  broad  seat  for 


frame,  having  a  socket  In  front  for  a  steering  fork, 
very  similar  to  that  of  a  bicycle.  Tbe  cranks  are  set 
on  an  improved  plan,  which  obviates  the  wall  known 
"  dead  points,"  and  ensares  a  continual  applleatlon  of 
powei^viz.,  the  cranks  tor  one  rider  are  setcrossways 
with  those  of  the  other,  as  may  be  seen  on  elevation. 
Tbe  seat  must  be  well  stuffed,  and  there  is  no  need  of 
springs.    A  three-wheeler  would  not  answer. 

BICTCI.E  Maker. 

CUTTING  BOOK  EDGB8,  Ac. 

Sib,— Several  of  your  correspondents  write  about 

cutting  book  edges.  I  enclose  a  sketch  of  bow  I  cut 

them.  It  Is  with  achlsel,  which  when  sharp  aad  pressed 


on  the  top  of  tbe  prase,  wlllcnt  them  as  well  as  a  proper 
cutting  knife  could.  Will "  A.  B.,"  or  any  other  corres- 
pondent tall  me  how  looiean  dirt,  such  as  fingermarks, 
Ac.,  from  tbe  leaves  of  books  betore,bindlng  ? 

Joe. 

A  WOBKMAN'8  APPEAL. 

Sib,— I  like  the  letter  nnder  the  above  heading  In 

Sour  last  number,  because  tbe  writer  exercises  the 
loglisbman's  privilege  of  growling  like  a  man,  and 
admits  his  consciousness  of  the  row  he  Is  making. 
Seeing,  however,  that  his  requlraments  range  from 
mathematics  without  symbols,  up  to  slide-rests  of  the 
thlrdorderof  complication,  and  considering  tbe  great 
variety  of  subjeou  touched  on  in  the  letters  you  publish. 
It  does  seem  odd  that  he  does  not  more  frequently  find 
sometblBg  to  suit  himself.  Hay  I  ask  bhn  it  there  is 
any  subiect  that  he  has  ever  heard  of,  about  which  he 
wants  to  know  anything,  and  will  not  get  a  prompt 
answer  about  In  the  Enqlish  Mecrahic,  frem  some 
one  or  other.  If  he  will  only  take  the  trouble  to  say 
whathe  wants  ?  Also,  now  that  he  has  got  the  drawing 
of  slide-rest,  ot  what  possible  use  it  can  be  to  him  7 
Not  to  make  one  by  for  sale  anrely  7  Who  would  buy 
It  if  he  did  ?  for  although  Mr.  Evaua  gets  £65  apiece 
for  them,  1  think  one  ofnla  would  be  preferredat  even 
that  prloebyauy  body  wantlngone.  Alao,  Iwlah  to  refer 
"  Blackamith  "  to  two  lettera  ot  the  "  Harmonious  B." 
In  Vol.X,oneottforming  steel  mandrils,  and  the  other 
on  building  a  lathe  under  dllBcnltles,  and  to  ask  whether 
such  letters  are  not,  as  It  ware,  spaclally  for  the  class 
to  which  be  belongs,  although  the  Information  may 
not  be  what  he  individually  wanted  at  the  time  ? 

As  regards  self-teaching.  It  Is  one  of  the  most 
laborious  tasks  possible,  though  there  are  plenty  ot 
helps  lor  the  purpose  published  uowadays,  without 
any  more  being  written,  and  iu  writing  those  helps, 
the  difflenlty  is  to  make  It  easy  enon^ ;  Just  as  In 
drawing  up  an  examination  paper,  tbe  diflieulty  ts  to 
keep  It  down  to  the  level  ot  theknowledgeof  the  pupils, 
not  to  pusile  them  with  hard  questions,  which  some 
folks  look  on  as  evidence  ot  sharpness  on  the  part  of 
the  examlaer.  But  that  men  have  taught  themselves 
even  high  matbematlos,  was  proved  liy  my  old  tutor, 
James  Hann,  of  King'a  College,  London,  who  was  once 
a  pitman  at  Newcaatia,  and  had  charge  of  the  winding- 
engine  at  the  pit-mouth,  and  worked  his  sums  with 
chalk  on  the  end  of  the  boiler  I  and  m  those  days  there 
were  very  few  rndlmentary  treatises  to  help  any  body. 
He  tried  astronomy  first  ot  ail,  and  when  he  found  he 
could  not  understand  It  from  want  of  knowledge  ot 
mathematics,  went  back  to  the  beginning,  and  never 
tired  till  be  had  learned  It  all,  and  made  the  best  of 
masters,  because,  having  laboriously  gained  every  step 
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on  the  road,  be  was  so  iter fectly  grounded  In  every 
part  of  the  subject.  At  to  French  roeuures,  "  Black- 
smith  '■  has  only  to  recollect  Ibat  a  mlUlmctre  la  just 

about  —  of  an  Inch,  so  be  has  only  to  prtckofTascate  of 

2a 
25  to  an  Inch,  or  more  accurately,  100  parts  In  S-fl  41n 
and  measure  witn  hi«  rule  on  that  scale,  the  number  of 
millimetres  giv«::.  1  .|iiiio- -rcovrlth  him,  that  to  rush 
off  to  some  book,  and  riii'l  a  lormnla  ready  mado  for 
the  job,  and  put  the  ralvcs  in  for  iho  letters,  and  stir 
(bem  up  till  a  result  comes  out,  Is  not  the  way  to  answer 
a  question  to  the  satisfaction  of  a  practical  man;  and 
It  U  the  way  only  too  often  adapted  by  certain  of  your 
correspoDdents.  It  is  like  copying  out  a  recipe  with- 
out being  able  to  write  ••  preved  "   after  It' 

J.  K.  P. 

A  CUMSEKLiND  MINER'S  APPEAL. 
Sir,— fn  answer  to  "  A  Cumberland  Miner,"  allow 
me  to  sagMttwo  methods  of  preventinir  those  terri- 
ble explosions  he  mentions :— 1st.  Go  to  a  clever 
blacksmith,  and  set  brazed  on  to  the  end  of  the 
pricker  with  a  slantlnf  splico-a  plec«  of  coprer  a 
few  inejjes  Ion*,  so  that  It  will  ealor  the  powder,  and 
not  the  iron  ead  of  the  prloker ;  but  if  the  powder  19 
likely  to  tenlte  Wen  after  tbe  iron  pricker  that  is  now 
in  n»e  Is  drawn  mfiteiently  out  to  bo  above  t'<e  powder 
then  I  snepest  (Sad)  that  u  bnws  tube  iin.  internal 
diam  anj  tho  proper  lecjrth  (and  a  plene  3ft.  long  can 
06  Kot  at  Birmingham  for  about  6d.  or  Sd.)  Have  a  piece 
or  round  rod  iron  j  drtm.  driven  Into  It  to  within  an 
inch  of  oBe  end,  which  end  may  have  a  piece  of  brass 
or  copper  soldered  or  braied  into  it,  and  pointed  off 
to  imitate  the  pricker  at  present  in  use.  With  such  a 
pricker,  tne  rammer.  If  it  struck  the  pricker  when  the 
™  IS.'  ''M  rammiae;  on  the  powder,  would  not  strike  a 
spar*  or  Are,  and  the  pricker  wonid  not  bend  like 
copper. 

H.  W.  A.  a 

Sir,— Let  a  "Cumberland  Miner"  take  lib.  of  hoe's 
lard  and  2oi.  of  finely-powdered  rosin,  mix  them  at 
a  gentle  heat,  and  when  using  the  pricking  rod,  smear 
apiece  of  paper  (such  as  our  Mecii anic  is  printed  on) 
abou^2ln.  wide,  and  whatoverj  length  the  hole  may 
tie,  twist  it  withasUght  spiral  direction  round  the  rod 
and  place  the  hole  in  before  tamping,  and  after  the 
hole  is  stemmed  or  tamped,  the  rod  will  withdraw 
with  safety.  To  thoroughly  test  the  above,  place  a 
piece  of  the  smeared  puper  on  apiece  of  flint,  and  strike 
with  a  steel,  and  It  will  be  found  utterly  impossible  to 
obtain  a  spark,  where  the  paper  covers  the  flint. 

W.  W. 


Sib,— A«  1  nttderstand  the  ■' Cumberland  Miner,' 
the  operation  of  blaitUig  Is  as  follows  ?— The  hole  Is 
drilled  in  tBe  rook,  tb*  Mwder  Inserted,  the  prloker 
plaoedin  tho  bole  with  tbe  poftrt  lu  the  powder,  the 
bole  is  tlieti  rammed  fall  of  earth,  Ac.  and  the  pricker 
withdrawn,  lesvfng  a  small  hole  for  Ihe  InKortion  of 
th3  f  use  or  straw.  The  dangerous  part  ol  the  work  is 
withdrawiuff  the  pricker,  as  it  may  strike  Are  from 
rnbbing  against  (be  rock. 

Now,  1  have  heard  it  asserted  thst  rsimmlug  the  hole 
full  is  quite  unnecessary  j  that  a  'A-nnden  plug  driven 
Into  the  mouth  of  the  hole  is  much  moTo  effective. 

This  would  appear  to  be  correct  according  to  theory, 
for  it  is  well  known  that  a  guu  barrel  which  would 
bear  very  heavy  charges  of  shot,  when  rammed  down 
on  to  tho  powder,  may  be  burst  fay  inserting  a  eork  in 
the  muzzle  before  flrfng. 

If  the  '•  C.  M."  wonM  try  the  wooden  ping  and  report 
the  result.  It  woald  be  Interesting  to  your  readers. 
including  ' 

G.  H. 

Sib,— I  have  used  a  oopper  pricker  for  five  years, 
and  It  is  very  little  the  worse  for  wear.  We  have  a 
silioious  grit  so  full  of  Are,  that  to  use  an  Iron  pricker 
would  be  exoeedingly  dangerous;  hence  the  use  of  the 
copper  one.  My  beater  or  stem-rod  Is  much  thicker 
for  an  Inch  at  the  lower  end,  with  a  groove  in  It  made 
with  a  round  Hie,  to  admit  the  pricker.  I  prosen-e  tho 
<lu8t  that  comes  out  of  the  hole  during  boring  to  stem 
with  it  or  plate.  Having  bored  the  hole,  I  put  what 
powder  I  think  sufllcicnt  Into  It.  Having  slightly 
gren.wd  tbe  pricker,  I  thrust  It  to  tho  bottom  of  the 
powder,  and  put  some  paper  on  It  to  prevent  any  Are 
Igniting  It.  After  stemming  0  or  Bin.,  I  sllghUy  draw 
tho  pricker,  and  so  until  the  hole  is  stemmed.  Care 
must  be  taken  to  keep  the  pricker  straight  in  the 
groove  of  the  beater.  Attending  to  these  directions, 
BO  accident  such  as  be  alludes  to  netd  be  apprehended. 
A  YoBKsuiRE  Lead  Mimer. 


GOtTRDS. 

Sir,— Tonr  eorrespondent "  Beta  "  suggests  that  In 
formatton  regarding  food  most  prove  useful,  espe- 
cially if  attention  can  be  drawn  to  any  members  of 
the  ventable  kingdom,  whoss  properties  are  »ot 
generally  known  or  understood. 

Aetlngon  this,  I  will  draw  yonr  readers  attention  to 
a  vegetable,  easily  grown,  and  much  used  on  the  con- 
tinent, but  scarcely  at  all  In  England— I  mean  the 
gourd  or  pumpkin.  Its  culture  Is  the  simplest.  On  a 
small  heap  of  manure  or  leaves,  or  anything  which 
will  give  a  little  bottom  heat,  sow  one  or  more  seeds 
of  the  mammoth  gourd.  This,  with  an  occasional 
watering,  will  produce  fruit  ot  upwardsof  SO  or  60  lbs 
weight.  As  a  proof  of  this,  two  were  exhibited  last 
ycaratonrloeal  Aower  show,  which  grew  on  the  same 
plant,  and  weighed  respectively  87  and  43  lbs.- imi  lbs., 
from  one  seed.  At  uuother  show  were  exhibited  seren 
which  weighed  together  413  lbs. 

They  are  most  excellent  food  for  man  or  beast, 
cither  In  soups,  pies,  or  boiled  as  a  vegetable,  and  as 
they  ■are  not  gathered  till  ripe,  and  then  hong  up  fn  a 
dry  place,  and  a  slice  cut  out  when  required,  they  sre 
useful  ail  through  the  winter.  A  packet  of  seed,  price 
od  ,  can  be  had  of  Messrs.  Sutton,  Ueadiag.  It  Is 
rather  lat«,  bat  I  hope  seme  of  your  readers  will  try 
them  this  season,  and  state  to  you  the  result. 

W  M,  G. 


NORTH  or  IRELAND. 

Sir,— Having  rend  the  letter  in  your  last  number, 
concerning  tourists'  trips  In  Ireland,  and  Hndin"'  that 
you  are  willing  to  innert  further  commuuicationa  on 
the  subject,  I  beg  leave  to  send  yon  the  following. 

Donegal  is  well  known  as  the  most  picturesque 
county  in  the  North  of  Ireland.  It  is  full  of  high 
mountains,  and  small  romantic  lakes.  The  Atlanilc 
Ocean  on  three  sides  washes  Its  grand  and  riirwed 
shores,  and  many  beautiful  inlets  penetrate  far  In- 
land. As  1  am  perfectly  acquainted  with  the  county 
I  can  with  coafldence  recommend  tho  following  tour 
as  one  that  will  repay  tho  small  time  and  expense 
upcossary.  I  suppose  a  traveller  to  reach  Belfast 
early  in  the  morning  by  the  steamer  from  Liverpool 
lUrrow,  or  FleetwcHXl.  After  rest  and  breakfast  at 
the  Imperial  Hotel,  proceed  about  9  a.m.  by  tho 
Northern  Counties  Railway  to  Portrush.  The  omnibus 
of  the  Antim  Arms  Hotel,  one  of  the  host  in  the 
North  of  Ireland,  Is  waiting  at  tli«  station.  Spend 
that  afternoon  In  a  ramble  on  tho  rocky  Dromon  Head 
and  on  the  beach,  which  is  only  equalli-d  by  two  others  in 
Ireland.  Next  morning  visit  the  Giant's  Causeway 
(by  swge  from  the  hotili  and  the  grand  cliffs  beyoud! 
Boats  are  always  to  bu  had,  but  If  you  object  to  rougti 
water  you  can  eee  almost  as  much  by  land.  Sleep  that 
night  also  at  Portrush.  Next  morning  take  a  car  to 
Portstowart— ,'i  mllen,  and  there  (for  I  address  pra- 
destrians)  begin  your  walk,  keeping  along  the  shore 
till  yon  reach  the  mouth  of  the  Hirer  Bann  which 
you  will  cross  bv  a  ferry.  Still  keeping  by  the  shoro 
you  will  reach  Magllligan,  which  Is  at  the  mouth  of 
Lough  Foyle.  Cross  there  by  ferry-boat  to  Green- 
castle— 2  miles,  and  you  are  In  the  rugged  County  of 
Donegal ;  walk  from  Greencastio  to  Carndonagh 
where  you  ought  to  spend  the  third  night.  Next  morn- 
ing, walk  from  Carndonagh  to  Buncrana.  aicending 
Slleve  Snaght  Mount  on  your  way,  which  is  more 
than  20(iOft.  high,  and  commands  a  ml^rntAoent  view 
All  that  day's  walk  la  most  ptctures^fue.  There  la 
a  large  and  comfortable  hotel  in  Biincrana.  Next  day 
tnke  tlie  rail  from  Bunorana  to  Fabsn.  and  there  cross 
the  beautiful  Lough  Swilly  to  Rathmullan,  thence  by 
mail  cart  to  Letterkonny,  where  yon  would  spend  the 
flf  th  night  at  Hegartj's  Hotel,  a  very  clean  and  com- 
fortable one.  If  yoni  time  is  short  yon  can  end  yonr 
journey  here,  and  go  hy  publh-  sUge  next  rtftrirfofr  to 
Strabanein  time  for  through  trains  to  Belfast  and 
Dublin.  Bnt  If  you  have  3  days  more,  by  all  means 
wait,  and  take  a  post  car  from  LetleAenoy  to  Glen 
Beagh,  tbe  most  beautiful  spot  in  the  county  You 
will  also  pass  Gartan  on  the  way,  whicTiilfl  only  second 
in  scenery.  At  the  lower  end  of  Glen  Beagh  dismiss 
your  car,  and  walk  up  along  tho  beantitMl  lake,  which 
Is  S  miles  long,  lying  between  precipitous  rocky 
mountains.     If  possible,  get    an  active  little  boy  to 

guide  you  across  the  mountains  to  the  Pisoa  Glen  of 
lunlewy.  While  crossing  this  pass,  you  will  obtain 
a  truly  magnificent  view.  Below  you  are  the  Dnnlewy 
lakes,  and  beyond  them  Krigal,  rising  preclpitnnsly, 
the  highest  mountain  in  Douegnlo  and  in  the  North 
of  Ireland.  Descending,  and  passing  Erigal,  make 
your  way  to  Gweedore  Hotel,  and  spend  tho  4th  night 
there.  After  which  you  can  either  (1)  spend  a  d«y  at 
Gweedore,  boating,  Ashing,  and  a.Hcendlng  Krigal,  for 
which  last  you  should  take  a  guide  ;  or  (2)  go  by  mail 
car  to  Dunfanaghyand  spend  a  day  there,  ascending 
Muckish,  or  exploring  Ilurnheadjor  (:()  go  by  the 
same  mail  car  through  Dunfanaghy  to  Letterkenny, 
where  your  journey  will  end.  Let  me  add,  that  If 
a  Sunday  should  occur  in  your  tour,  you  will  And 
1  ortrush  or  Letterkenny  tho  most  agreeable  places  to 
spend  It  In,  a»  they  have  tho  most  comfortable  hotels, 
the  varlons  places  of  worship  close  at  hand,  and  tbe 
opportunity  of  pleasant  short  rambles  In  vacant 
hours. 

I  write  without  the  opportunity  of  eoueulting  looal 
sources  of  information,  or  would  add  distances,  times 
and  faros.  Let  the  intending  tourist  by  all  all  means 
procure  "  The  Highlands  of  Donegal,"  Murray,  an 
admirable  book,  written  by  a  native  of  the  county.  I 
shall  now  only  add  two  hints  to  travellers,  1)  that  it 
Is  necessary  to  ascertain  particularly  where  you  can 
got  a  good  bed  and  breakfast,  for  Uonugal  Is  out  of 
the  beaten  track  for  tourists,  and  you  cannot  count 
upon  these;  and  Anally,  that  a  wearv  predcstrian  can  at 
any  small  town  hire  a  post  car,  at  bd.  a  inilu  for  one, 
and  8d.  for  two  passengers  with  a  gratuity  to  the 
driver  of  a  fourth  part  of  the  fare. 

H.  S.  h. 

SQUARING  THE  CIRCLE. 
Sib,— In  the  current  number  of  our  journal.  Is  a 

very  funny  letter  about  squaring  the  circle  by  prac- 
tical geometry.  If  Mr.  Arthur  Gearing  starts  with 
the  parallelogram  and  divides  it  into  cuneiform  pieces, 
as  represented,  he  will  not  be  able  to  make  a  circle  of 
them,  but  n  polygon  ;  on  the  other  hand,  if  ho  starU 
with  the  cireio  ho  will  not  be  able  to  make  a  parallelo- 
ram  but  a  Agure  with  wavy  or  serrated  edges ;  It 
puts  me  In  mind  of  the  carpenter's  mode  of  measuring 
the  circumference  of  a  circle  by  means  ol  a  piece  oi 
strmg.  "^ 

T.  Cooke. 

Sii,— Mr.  Arthur  Gearing  deserves  great  credit 
for  his  ingenuity,  if  not  for  his  success,  in  Tils  elaborate 
effort  (No.  273,  p.  301),  to  solve,  even  praelicaUu,  the 
uii'olved  problem  of  "  squaring  the  circle."  Mr  G.'s 
diagram  presents  certainly  the  nearest  ucu/<ir  solution 
of  tho  great  mathematical  puzzle.  Having  arrived  at 
this  concloslon.  It  seems  strange  that  tho  Ingenlons 
discoverer  did  not  attempt  to  c-own  his  work  by  con- 
necting his  diagram  of  "  practical  geometry  "  with  a 
regular  geometrlcfll  demonstration,  proving  tbe  per- 
fect equality  of  the  relative  areas  of  his  circle  and 
square.  Had  he  done  so  he  might  fairly  be  entitled 
to  an  "  lo,  lo,  triumphe  "  in  tho  columns  of  the 
EICOLIBH  MEcnAKic.  It  does  seem  a  ruthless  act  to 
demolish  Mr.  Gearing's  •■  practical "  or  rather  mec/wsi- 
cal,  geometrical  square,  but  the  Interests  of  science 
demand  It.  If  a  square  be  "  a  four-aided  figure  whose 
sides  arc  equal,  and  whose  angles  are  right  angles," 
Mr.  G.'s  square  is  really  no  square  at  all,  foi  two  of 
its  Bides  arc  not  recti  linear,  and,  therefore,  not  equal 
to  tbcir opposite  sides  ;  tbeyareaseriesotoMTe^-see- 


tlons  of  the  circumference  of    tbe  circle      Mr    G 

ri^hfu^!  ^  f5"°?f,  "'""'^  "°"  '■'"o  »  continuous 
right  line  as  a  side  of  his  square  !  and  ho  Introduces  a 
similar  serlra  of  curve  lines  into  the  area  of  his  square 
in  contact  wii^h  each  other,  so  that  U  wonld  appw 

^^l  '  "'/■''fJ''.V  ^"^  "P"™»  «'™»'°  unfllledfthe  coS: 
sequence  is,  that  tho  area  of  the  square  Is  conilderiSwy 
larger  than  that  of  the  circle.  Mr.  G,  attempt  «B 
Fupport  his  demonstration  by  a  reference  to  the  Tir 

vhich  thnll  he  equal  to  a  yitw»  rMtillna,,  rf,we  Ylifa 
proposition  cannot  possibly  apply  to  SJr  Gearlne's 
fxolT'fn^.S'  ""  ParalleWamTfV  2)  Inio  ai^le' 
(No.  8)  for  the  very  obvious  reaion.lbat  his  parallelo- 
gram fa  not,  ami  cannot  be  made  Info  a  recttllnear 
Agure,  no  more  than  his  square,  because  tho  sides  ash 

deceived  himself  or  he  was  not  honest  ia  reduAne 
l^^!^,^?"??!"'?^"^'^'''  lines. r^d  In  pU||0ng  a  falsi 


parallelogram  and  square  upon'  the  MMen  Of    the 
fcsGLisn  Mechanic,  and  in  attemptlfllt  b  estabUah 
his  solution  of  squaring  the  circle  by  m  uBjtetlAihle 
reference  to    Euclid,       It    is  to  be  hoped  thatMr 
J^."  P"^'"^  «■"'  >»  "ore  successful  fn  his  next 
effort     to  give  an  Interest  In  the  study  of  practical 
geometry  by  the  mere  exercise  of  Ingenuity." 
Wm.  Artrdr  DARnr,  5L  4..  F  R  A  S 
Chorlton  Uall,  Manchetter. 


COTTON  SPINNING. 
.u^f";~i'  nppears  I  have  succeeded  In  raising  a  eboat 
'  t"  Jl '''i*'™'"*^  *""  *»  '"'  '*'<•  «ntil  the  "reason 
^.^,1.       S*f°  ^f*™"-  v'  fust  you  will    kindly  axcoae 
me   though  I  cannot  bo  norry  for  it.    However,  I  do 
believe  tbat  a  little  bit  of  consideration  would  bi^ 
convinced  many  of  my  cotton  spinning  friends  t&M 
my  Arst  answer  to  "  Factory  LfuT,"  was  as  aonsiscait 
an  answer  as,  under  the  circumstances,  eouflTbe  cX- 
sclentionsly  glTSn  to  so  simple  a  question  on  lU  ImDoK- 
ant  a  subject  and  one  tbat  Involves    so   nSny  oS- 
sidsrations.     When  I  answered  tho  qnestimi  at  Slit 
'  ,.?,  ''"!'^o''l  o^lf^et  In  view.    Tho  first  waa 
raise  this  ghosL  or    tho   subject,    in  a  manner  t 
would  thoroughly  disturb  it,  so  that  It  could  not  i 
again  until  It  had  received  Its  due.    The  second  i, 
to  show  the  folly  of  asking  for  advice  without  stati 
plainly  and  fnlly  all  tbe  oiraumstances  bearing  nil 
tho  case,  and  the  danger  of  giving  it  also.    The  tlj 
was  to  show  the  'nude  "  a  stnmbRng  block  over  wUM 
they  might  easily  flounder-"  Factory  Lad"  sa^  tW 
My  fourth   was   to  call    forth  answers  from    otE? 
?*,    S?,;.'"^^  ""'  ""''Jeet  might  be  fairly  handled,  dM 
I  had  this  object  still  when  1  gave  my  second  «isw». 
My  motive  may  be  onen  t«  cenirtire  for  anything  1  know 
but  I  have  papers  by  me  here,  in  which  1  have  tried 
to  treat  of  the  subject  In  as  simple  a  manner  aa  I 
could,  to  make  It  comprehensible  to  the  "  lads,"  and 
ky  the  way,  if  any  one  will  try  to  do  this,  he  will  And 
It  no  easy  matter;  neither  can  it  be  done  in  one  or 
two  long  letters    let  alone  short  ones.    I  don't  know 
how  others  find  It,  certainly,  bnt  1  have  to  write,  write 
'■^a  n-irrttt,  before  I  can  half  satisfy  myself  that  f 
shall  be  nndoratood.    Bnt  this  is  perhaps  owino-  to 
my  Inaptitodo.  as  I  am  but  an  entirely  self-taught 
factory  lad,  barring,  that  I  took  all  the  honours  of 
A.  B.-abs  by  a  nine  months'  half  time  attendance  at  a 
sort  of  hedge  school,    i  have  been  driven  from  my 
Arst  intention  by  the  very  ghost  I  raised,  and  this 
week  I  ara  glad  to  see  tbat  "  B.  W.  R."  has  taken  up 
onepart  of  the  subject  in  much  the  same  way  as  1 
intended  to  do,  if  others  did  not.    Now  I  fully  made 
up  my  mind  last  weex,  for  "  peppering  "  both  "  M.  J." 
and  H.  C.   S.,"  lor  what   I  felt   to   be   ungenerous 
remarks.    I  cannoi  see  what  sense  there  Is  in  any  of 
us  trying  to  make  each  other  appear  as  simpletons, 
whether  We  do  so  by  garbling  or  Implication,  when  we 
are  doing  our  best  for  each  other,  and  for  thousands 
ot  others.    If  "  B.  W.  R."  will  refer  to  page  S31,  at  the 
fop  of  the  middle  column,  he  will    see  that  he   is 
mistaken— I  hope  he  will  kindly  acknowledge    With 
respect  to  the  two  last  letters  of  "H.  C.  8.."  in  which 
he  refers  to  me,  I  protest.  In  the  words  of  a  country 
lad,    "agcanst  ho'din'    bulls    whoilst   other   fooaks 
whollops  um."    But  as  soon  as  he  has  aatlsfled  me 
that  there  Is  no  "  chaff"  intonded  fn  bis  last  letter,  I 
will  give  it  due  attention.    I  may  nere  say,  in  expla- 
nation of  what  1  said  about  putting  th3  cart  before 
the  bone  if  he  intended  It  to  go,  that  I  wished  to 
suggest  by  what  I  said,  as  I  thought  It  waa  opportune, 
tho  vagueness  of  the  word  "  draw,"  as  it  Implies  some- 
thing like  nitmotlon,  whereas  mechanical  motion  Is 
communicated  by  Impulse,   or   pushing;   hence    the 
horse  pushes  the  cart  before  it  by  means  of  the  collar 
on  its  shoulders,  &c.    In  conclusion,  I  hope  this  epistle 
wlUdo.omethlng  to  appease  the  wrath  of  the  ghost 
I  have  rai.-ed,  as  I  raised  It  with  a  good  intention,  but 
it  kicked  up  a  greater  Aoundering  than  I  bargained 
lor,  when  I  considered  what  little  attention  the  sub- 
ject of  cotton  spinning  had  called  forth  from  corre- 
spondents before,  and  I  have  been  a  subscriber  from 
the  flret  number  of  our  paper.    "  B.   W.  R."  says  I 
appear  to  have  lost  one  end.    I  hope  he, "  H.  C.  S.," 
"M.  J.,"  and  "Factory  Lads,"  ad  tii.,  will  try  and 
prevent  me  from  ilosing  the  other  end.    The  "  cotton 
panic"  taught  above  one  lesson,  and  I  will  give  the 
results  of  experiments  If  others  will  do  the  same. 

E.  Slateb,  Burnley. 


Sib,— Putting  aside  the  preliminary  remarks  ol 
"  B.  W.  R.,"  In  last  week's  paper,  let  us  at  once  come 
to  the  question,  is  it  proper,  In  taking  the  draught  of 
a  carding  engine,  to  beg^ln  at  the  feed  rollers  ?  I  say 
yes,  and  that  the  rule  disputed  Is  correct  in  that  point- 
'■  B.  W.  R."  says  no ;  you  must  begin  at  tbe  lap  rollers, 
as  there  Is  a  draught  between  them  and  feed  roller*. 
My  advice  Is,  begin  at  the  feed,  and  end  at  the  deli- 
very rollers,  except  you  want  to  see  whether  there 
really  u  a  draogfat  between  lap  and  feed  rollers.  If 
there  Is,  get  it  altered  at  once,  as  It  Is  a  greater  evil 
than  it  is  a  benefit  to  give  tbe  slightest  strain  to  a  lap. 
If  the  rule  I  give  is  not  ocrrrect.  then  all  the  authors  I 
liave  studied  are  all  wrong  likewise;  for  1  never  found 
one  yet  who  commenced  at  the  lap  rollers  to  take  the 
draught.    And  yet  they  undoubtedly  would  have  dvae 
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(o  if  they  bad  any  ldc»  that  t]iere  wu  one;  or  If  titey 
bad  tbouf^tat  a  draught  at  all  aecesenry. 

'•  B.  \V.  R."  IB  jaBt  ooiLfanDdlnt;  theory  with  pmctloe 
10  hlo  nualyila  ot  my  letter  la«t  weak.  If  he  does,  he 
will  find  th'-m  (in  cotton  apinnlngcapeolaUyi  very  awk- 
ward fellowi  to  deal  with.  He  lorgeta  wu  were  deal- 
incr  wiUi  the  former,  not  with  the  latter.  But  even 
lookloK  at  it  In  the  aame  liubt  that  he  doet,  bow  doea 
he  aeeouat  for  a  carding  en|;lne  workiuf;  with  the 
Mmo  arrangemoBt  1  quoted,  with  rollers  covered  with 
flllet  iast«aa  ot  being  flul«3  ?  Now,  it  wum  ami  does 
"  bapiMa  to  beacqiialuted  with  the  make  of  the  engines 
1  took  ay  fl^ares  from.**  he  mnit  bear  in  mind  that 
macbtiwa  do  nnt  always  remain  in  the  same  a tate  ait 
that  in  whteb  thoy  are  acnt  out,  eapeclally  where  there 
la  machine  makini?  combined  with  cotton  apinnine,  aa 
in  my  eaae.  The  particulara  I  quoted  laat  week  were 
from  one  of  Walker  and  Baaklag's  single  cardlni; 
engioca.  the  only  one  wc  have.  lie  ia  wron^  In  his 
acatemcnt  abont  the  lenfrth  fluted  rollers  will  take  up — 
At  least  in  my  caae,  I  am  aware  it  la  a  common  cua- 
torn  to  have  very  deep  flutes  cut  In  the  feed  rollers. 
How,  onrs  hare  not ;  conaequently,  there  la  very  Uttle 
diHerenee  between  the  theoretical  and  the  praciical 
resolts  of  the  length  taken  np.  In  fact,  what  sll|;ht 
dt(f«rcnce  there  was  I  ^ot  our  carder  to  counteract  it 
last  week  by  nailing  thin  slaba  ot  wood,  ^in.  thick, 
round  the  lap  roller,  makinr  it  aarae  aa  aome  of  our 
otber  (Walker  and  Hacking's)  double  cards,  tbe  lap 

1}      46 
rollera  of  wbleh  are  6}iii.  diam.    —  x  —  =  -SO 

li  6^ 
Xn  bu  Uloatration  ot  the  piece  of  string,  doea  he  mean 
to  say  that  It  would  bag  it  It  had  a  support  in  the 
middle  same  aa  a  guide  date  to  a  carding  engine  7  It 
be  will  take  a  piece  of  string,  and  bold  It  tight  (not 
extra  tigbt)  between  two  points  ISIn.  apart,  I  am 
atnld  uat  neither  he  uor  anybody  else  would  he  able 
to  detect  the  tlighteat  bag  la  tbe  middle.  NelUier 
would  be  In  a  Upat  that  distance.  It  U  Is  taken  up  aa 
It  i«  delivered.  The  resnlt  ot  what  ho  says  last  week 
Just  amounts  to  this— that  tbe  drai^htof  a  carding 
engine  shonld  be  taken  Irom  feed  In  delivery  rollers, 
a«  at  lint  disputed ;  for  if  you  begin  at  the  wheels  on 
(he  lap  roller,  as  in  my  ease,  It  doei  not  alter  the 
theoretleal  resnlt  one  Jot,  and  that  Is  what  you  are 
dealing  with.  '  B.  W.  B."  says  h«  does  not  consider 
ht(  argument  answered  by  what  I  explained.  Well,  I 
cannot  help  It,  but  I  am  happy  to  ray  mine  I*.  1  am 
mneb  obliged  to  him  for  his  kindness  in  giving  me  the 
leolpe  for  siie,  and  sl^o  for  his  Information  on  yam 
testers.  I  heartily  endorse  all  that  he  puts  forth  in 
hi*  first  letter,  last  week,  on  the  drangbtt  In  drawing 
frames,  in  wbieh  be  displays  bis  tborongh  knowledge 
ot  tbe  subieet.  It  Is  really  more  than  I  can  credit  mm 
for  with  regard  to  his  pet  ideas  about  the  iudlspeusable 
draught  between  lap  and  feed  rollers. 

I  now  take  my  leave  of  this  subject  (except  some 
more  forcible  arguments  can  be  brought  to  bear  upon 
It),  a*  1  do  not  think  1  should  be  acting  right  by  keep- 
ing up  this  "timple"  matter,  when  my  friend 
"B.  W.  B."  thinks  1  ought  not  to  do  so. 

The  Harmokiodb  Cotton  Spinner. 
P.S.— Will  '•  B.  W.  K."  kindly  give  me  his  opinion  on 
the  yam  tester  he  menliona— the  range  of  strengths  it 
will  udleate,  and  the  principle  on  whlob  It  works  ? 


than  that  tbey  were  in  a  good  balance,  which  is  pos- 
sible to  arrive  at  without  It,. as  stated  aliove.  But 
"  A  Stoneman  "  says  that  tbe  fault,  or  can^ic  ot  the 
two  balances  is  elsewhere,  vtz.,  cocfs,  irouM,  faces,  Ac. 
rerinit  me  to  say,  most  respectfully,  that  he  is  under 
a  very  grave  delusion  it  bo  really  believes  what  (be 
says  IS  true.  But  to  settle  the  question  by  practical 
experiment,  once  and  tor  ever,  it^t  him  take  a  pair  ot 
stones  from  the  bauds  ot  the  makers,  and  face  tbem  as 
true  as  tbey  possibly  can  be.  Let  the  most  perfect 
irons  ot  any  kind  be  put  in  them,  let  the  bidstone  be 
perfectly  level,  let  tbe  neck  and  footstep  be  as  tight  as 
tbey  possibly  can  be,  consistent  with  nonliabllty  to 
heat.  Let  the  driving  wheel  and  pinion  be  perfect 
models  of  truth;  give  tbe  runners  perfeet  standing 
balance,  bring  It  up  to  Its  proper  speed,  and  he  will 
find  it  out  of  Dalauce  while  thus  running.  If  not,  he 
wlli  be  kind  cnougk  to  forward  the  resnlt  to  tbe 
EncLisn  Mlchamc.  In  bis  last  letter  he  tells  us 
that  bo  knew  stones  being  allowed  to  ruu  empty 
while  the  mill  could  be  stopped,  kicking  violently  aU 
the  time.  If  such  a  thing  baa  ever  occurred  in  bis 
presence,  I  say  that  both  tiimself  and  the  spontsman 
were  much  to  blame.  He  also  says  that  a  dtlTereat 
face  is  the  cause  ot  the  atones'  balance,  altering  every 
two  or  three  dressings.  Is  it  not  rather  a  slight 
deviation  in  the  centre  of  suspension  caused  by  wear 
and  tear  ? 

Thomas  E\'ARg. 
tW«  have  omitted  certain  offensive  remarks  from 
(his  ]etler,(whlch  it  inserted  would  have  trritatsd  tbe 
correapondeot  alluded  to,  without  producing  any  eor- 
respoudisg  benefit  Wo  are  sorry  at  tor  what  wu  have 
said  that  we  find  it  so  difllcult  \o  discourage  personal 
reflections  and  nnnocessary  hard  hitting  la  some  of 
our  correspundenoe.— Kd.  E.  M.] 


TO  MiLLEKS. 

Sis,— Hr.  K.  Davis,  on  page  378,  In  hia  description 
ot  (Uk  bolters  presently  In  nse,  asserts  that  there  Is 
not  more  tban  one-third  of  the  ailk  In  actual  use,  the 
rest  being  taken  up  with  rails  and  ribs ;  tbis  may  be 
the  case  with  some  silk  bolters,  but  certainly  not 
all,  as  the  Arm  of  Thomson,  Wilson,  WeUdell, 
and  Parlick,  have  been  putting  up  silk  bolters' 
for  tbe  last  six  or  seven  years  that  have  none  ot  those 
cross  ribs  to  which  be  refera  Tbe  rails  are  2\'  x  2", 
and  the  wbole  space  covered  by  these  rails  is  not 
more  than  li"  in  width.  The  circumference  of  the 
bolter  is  IK  4* ;  dedacllng  VH"  from  V  4'  leaves  8'  V 
ot  silk  tor  effective  nse.  I  have  seen  one  ot  these 
bolter*  ZUi.  long,  dressing  with  e^ae  to  <I  pair  of 
stone*. 

An  Ohi.ooke>. 

Sib,— I  believe^w*  abalUiaTe  to  take  '''bat "  A  Stone- 
man  "  persist*  in  saying  toncbing.bls  "  blindness,"  Im- 
Eraeticabllity  &c ,  to  be  perfectly  true.  He  says  that 
e  i*  10  blind  a*  to  be  unable  to  conceive  why  tbe  re- 
spective density  of  the  various  materials  which  com- 
poses a  milUtane  should  disturb  It*  standing  baUuioe, 
when  It  becomes  to  run.  One  would  imagine  that 
enough  has  been  said  on  the  subject  to  show  anyone 
tbe  reason  why  ;  and  to  illustrate  this  I  8uj;i;e8ted 
that  be  shonld  try  to  do  so  by  the  aid  of  Clark  and 
Dunham's  patent  balance,  wbleh  I  understand  be  has 
In  bis  stones.  Prom  such  mggeatioa  I  gather  that 
he  understands  me  to  have  recommended  those 
balancea,  which  is  not  the  ease,  though  I  believe 
with  C.  IC.that  there  Is  no  betterif  properly  used.  But 
to  a  man  with  his  wlte  about  him  the  same  results 
can  be  obtained  without  them.  For  instance.  If  John 
Betting  had  sunk  bis  balance  box  deeper,  Instead  of 
translering  bis  shot  from  one  boxpnto  another,  both 
balances  would  coincide.  I  would  advise  talm  to  try 
It.  The  reason  for  so  doing  Is  that  it  brings  tbe 
weight  within  the  same  boriiontal  line  as  tbe  object 
it  has  to  coonteraet,  and  here  Is  tbe  advantage  ot 
having  tbe  patent,  because  of  its  mechanical  arrange- 
ment ;  by  the  aid  of  wbieh  "A  Stoneman "  says  that 
it  J*  improbable  that  a  stone'*  standing  balance  can 
b«  diaiurbod.  If  be  had  only  given  tbe  experiment  a 
praotieal  trial.  It  would  have  added  eoaslderabiy 
toward*  Ulnminatlng  bis  "unenlightened  Intellect.'' 
He:  seem*  to  tliink  iba(  t  Ignore  a  standing  balance. 
Why  he  should  I  am  at  a  loss  to  know.  No  one  is 
more  in  It*  favour  than  myself,  yet  In  point  ot 
otUlty,  I  regard  it  a*  atated  In  a  prevlon*  letter.  But 
white  It  1*  possible  by  merhanleal  means  to  possess 
both,  no  one  would  be  satlslled  with  one  only,  but  this 
oaimot  be  aoeomplished  in  any  other  way  than  npon 
the  prinelple  stated  above,  and  the  best  method  of 
drinng  the  atone  while  balancing  i*  that  atated  by 
mjieU  In  a  prerion*  number  of  the  Eroubh 
MMBANie.  A*  to  hi*  stoae*  doing  eqoally  good 
work  befer*  be  had  the  ptOent  prove*  nothing  more 


COKUEKCE  AND  TRADR. 

Sir,— I  will  add  n  few  more  remark*  toward*  the 
discussion  ot  prineiplc-ti  denied  by  Mr.  Jardlue,  and 
to  endeavour  to  carry  readers'  minds  som«'What  beyoud 
tbe  very  narrow  bounds  to  which  "  *".  W.  IX."  woald 
limit  them. 

I  think  It  can  be  best  done  by  supposing  a  case.  In 
France  and  Knulanii  there  Is  a  party  protesting  against 
tbe  Treaty  ot  Cumnirrce  as  injurious  on  exactly  the 
grounds  lakuii  by  "  F.  W.  tf."  although  this  treaty  la 
really  an  approach  to  tbe  coveted  reciprocity ;  our 
silk  manufacturerH  and  their  cotton  manufacturers 
declare  thoy  arc  being  ruined  by  the  competition  tbe 
Treaty  has  eDgcncUicd,  and  the  case  I  intend  to  sup- 
pose is,  that  these  cumplalnts  are  in  botb  instances 
correct.  Well  the  narrow  view,^  and  that  which  tbe 
Interested  persons  take,  is  of  course  that  tbls  Is  an 
evil  to  be  arrested  by  some  limit  to  tbe  competition, 
Tbewlder  view  is  that  the  buyers  in  both  cases  have 
to  be  considered,  and  that  all  are  benefited  by  obtain- 
ing wbat  tbey  want,  and  that  the  true  remedy  Is  for 
tbe  unprofitable  work  to  bo  glveu  up  and  exchanged 
for  the  otber  J  that  Is  to  say,  tbe  French  should  make 
the  silk,  the  English  tbe  cotton,  and  esoh  exchange 
their  surplus  for  wbat  they  require  of  that  which  the 
other  cau  produce  best. 

Nothing  but  narrow  provincialism,  tho  idea  that  our 
own  parileulsr  spot  of  earth  Is  ot  mout  Importance, 
prevents  this  truth  from  being  Been  and  acted  ou  ;  the 
narrow  view  Is  oitly  a  relic  o(  the  limited  "national* 
feeling  which  once  made  England  and  Scotland  ene- 
mies, and  at  one  period  saw  sevon|  distinct  nation* 
In  England.  The  wider  view  is  that  which  teaches  us 
to  regard  all  mankind  as  a  common  brotherhood,  each 
nation  really  deriving  benefit  from  what  benefits  the 
others,  instead  ot  the  reverse,  as  is  so  commonly  sup- 
posed. I 

But  "P.  W.  M."and  hi*  kindred  will  *ay  a*  to  our 
*nppoecd  cose  that  the  French  would  like  to  make  all 
*Uk,  but  will  not  give  up  their  cotton  making,  but  put 
a  fine  upou  ours  to  keep  it  up,  and  then  we  must  do 
the  same  with  their  bilk  because  otherwise  we  must 
pay  for  tbeir  silk  in  Tuoney  at  a  dead  loss,  and  oar 
supposed  superseded  silk  manufacturer  must  stand 
Idle.  Now  hero  It  Is  that  people  who  can  see  just 
barely  as  fur  as  the  tips  of  their  noees  fall  Into  error. 
Nothing  of  the  kind  would  really  happen.  This 
energetic  and  Industrious  Kngllsbman  would  simply 
say  to  himself,  "  Well  I  shall  not  be  quite  sostupid as 
my  French  friend,"  he  would  just  make  bis  cotton  and 
send  it  to  India  and  change  it  for  Cashmere  shawls, 
for  which  the  Parisian  ladles  would  bid  him  a  high 
price,  and  with  the  money  paid  hiin  for  these  buy  the 
silk  he  wanted,  and  probably  put  into  his  pocket  a  little 
"profit,"  our  friend  the  "  Harmonious  Blacksmith" 
to  the  contrary  notwithstanding.  Ot  coursu  the  case 
supposed  would  never  happen  to  any  single  person  as 
here  supposed,  but  It  Is  what  really  does  hnnpim  aa 
far  as  the  national  commerce  Is  concerned,  ana  is  just 
what  is  meant  by  "  Herbert  "and  otliers  when  saying 
that  commerce 'is  really  barter,  and  that  taking  the 
average  of  years  the  total  Imports  are  wholly  paid  for 
by  the  total  exports,  the  higher  nominal  amount  ot  the 
forirer  being  really  tbe  costs  of  shipment  paid  abroad 
and  "  proHt. 

Of  course  "F.W.  M."  doea  not  look  for  an  answer 
to  such  suppositions  i%  those  in  the  early  part  of  bis 
letter  ;  they  suppose  the  nation  in  tho  one  case  a 
ruined  pauper,  and  In  the  other  a  retired  gentleman 
living  en  bis  means ;  both  cases  quite  different  from 
tfaitot  an  active  business-like  manufacturer  and  mer- 
chant, which  I*  the  actual  condition  o(  the  case  of 
£ugland. 

SlOMA. 


MESSRS.  CUNNINGHAM  *  CO.'S  IMPEOVE- 
UENTS  IN  OBTAINING  MOTIVE  POWER. 
Sir,— A  few  weeks  ago  yon  described  and  illustrated 
In  yonr  valuable  periodical  an  Invention  patented  by 
Messrs.  Cunningham,  of  New  Oxford-street,  and 
MoCartl^,  of  Bloomsbury,  for  Obtaining  motive  power 
as  applicable  to  the  propulsion  of  wheeled  volilelea 
Many  Inventors  have  laboured  under  tbe  Idea  that  a 
large  amount  of  power  may  be  stared  up  In  spiral 
spring*,  and  a  vast  deal  of  trouble  and  lose  ha*  been 
occasioned  by  this  delusion.  That  Invention  seems  to 
me  to  be  thoroughly  Impracticable,  or,  asvonr  able 
correspondent,  Henry  W.  Revely,  terms  1^  nothing 


more  nor  loss  tban  perpetual  motion."  Bait  the  fact  of 
its  being  put  forth  by  gentlemen  so  well  known  in  the 
mechanical  world  as  thoreughly  acquainted  with  all 
It*  branches,  it  seems  very  curious  that  tbey  should.  If 
such  is  tho  cose,  have  fallen  Into  such  an  error.  Tbe 
value  ot  this  invention.  If  practicable,  will  lioubtless 
be  exceedingly  great;  yet,  not  having  beard  further 
about  It  (a  prooeeding  moat  curious  if  the  Invention  I* 
perfect),  coupled  with  the  aspect  of  tbe  principles 
from  which  It  obtains  Its  motive  power,  when  looked 
at  In  a  sclentlfle  view,  give*  na  grave  cause  to  doubt 
Its  applicability  to  tho  purpose.  Perhaps  tho  inven- 
tors themselves  will  come  forward  and  put  u*  right. 
I  wi*h  yonr  Journal  every  suocees. 

A.  Blade. 


AN  ENGLISH  MECHANIC'S  SOCIETT  FOB  . 
LONDON. 

Bin,- My  Appeal  for  the  establUbment  of  thi*  aocl- 
ety.  which  yon  kindly  Inserted  In  your  issue  ot  the 
10th  Inst,  has  re*ultea  in  some  halF-do2on  encourag- 
ing repUe*.  As,  however,  I  have  reason  to  think  a 
number  of  your  London  readers  are  expecting  some- 
ttalng  further  to  appear  In  your  journal,  permit  me  to 
say  that  when  doable  the  above  number  ot  hearty 
responses  have  been  received,  a  preliminary  meeting 
ahall  be  convened  and  further  steps  taken. 

G.  G.  B.,  Bipon  Lodg^Gn>Te  Park,  CambMnwU. 


ANGLES  AND  TANGENTS. 

Sir,— Let  me  pot  one  word  in  the  dlaousslon  between 
"  Hugo  "  and  "  Verlta*."    Have  we  not 

Stan.  A  y     I       \ 

tan.  2A 2taii.  A  ( I  J 

l-tg>A  ^l-tg'A' 

The  tangent  of  twice  the  angle  A  I*  not  efual  to  twice 
the  tangent  ot  tho  angle  A.  "  Verlta* '' prove*  that 
there  Is  always  the  same  relation  between  the  radims 
and  tbe  tangetU ot  a oontUuU amgU^  thi*  w*^  not  in  dis- 
cussion, I  tblnk. 

BSBRAaOUI. 


ACCEPTANCE     OF    GIMBu'S     "  QU«T 
CHAIiLKNQE,"  P.  243. 
Sir,— I  have  a  microscope  teleaeope,  the  obj set-glass 
A  of  whlob  form*  an  image  at ;  of  an  objed  at  Q  ; 
and  the  principal  foeu*  of  the  lens  is  at  7. 
The  relative  value*  ot  the  (egmenta  ot  Q  f  are 


popularly  stated  In  "  Brewster's  Optics,"  p.  41,  Knd 
demonatratedln"  Wood's  Optics,"  p.  lOS  :  Q  F:  FA 
=  Q  A :  ;  A.  I  found  In  using  the  instruraeuc 
that  there  are  two  positions,  and  only  two,  of  A  be- 
tween Q  and  g  where  equally  good  Images  of  tho  ob- 
ject at  U  are  termed  at  «.  Now  Q  »  =  U-iS  and  t"  A 
=  8-6. 

Required  from  these  data,  the  two  positions  ot  A 
without  algebra.  I  am  afraid  the  detailed  solutiotk 
would  trouble  tbe  printers,  and  might  be  retuedspace, 
which  is  weekly  becoming  more  and  mora  valuable. 
For  the  present,  therefore,  I  will  merely  state,  that  It 
becomes  a  quadratic  equation,  and  the  two  roots 
of  tbe  unknown  qjiantlty,  6  and  77(,  an  the 
answers. 

J.  Steu,. 


SnOAB  MILLS. 

Sir,— There  i*  one  elas*  of  machinery  which  appear* 
to  have  been  entirely  overlooked  by  your  numerou« 
correspondents — I  refer  to  sugar  mill*  for  extracting 
the  Juice  from  tbe  sugar  caws.  As  this  is  the  time 
whan  mills  are  being  mad*  to  send  to  tbe  colonies,  lu 
time  for  tbe  next  sugar  season,  I  think  It  would  not 
be  amiss  If  wc  now  bad  a  little  information  about 
them.  I  believe  the  only  book  published  on  the 
Btrangth  of  *ngBr  mills  I*  by  Burgh.  In  It  the  calcula- 
tion* are  all  based  on;tbe  *uppo*Ttlon  that  the  length 
of  tbe  roller  t*  equal  to  twice  the  diameter ;  but  this, 
of  courae,  docs  not  happen  In  the  majority  ut  eaae*  In 
actual  practice. 

I  (honld  like  it  some  ot  yonr  valued  correspondents 
would  give  some  practical  roles  tor  proportioning  tbe 
different  parts,  holding-down  bolt*,  roller  shafts,  be. ; 
also  the  pressure  required  to  squeeze  the  Juice  out  of 
canes  ox  an  average  ripeness.  Information  respecting 
breakages  wuuld  also  be  valuable.  A*  many  of  your 
subscribers  go  out  abroad  with  mills,  I  am  sure  tbey 
would  be  delighted  with  any  {AeU  relating  to  tbeu- 
working,  Ac.  1  am  myself  mueh  Interested  in  tbem, 
and  should  be  pleased  with  any  practical  bint*  regard- 
ing their  manufacture  or  working. 

Maciuxator. 


BQUABING  THE  CIBCLE 

Sir,— Tbe  device  of  your  correspondent,  Arthur 
Gearing,  for  squaring  the  circle,  la  logenlona,  but  It 
misses  tlie  accuracy  necessary  to  a  demonstration ;  for 
tbe  wedges  forming  the  circle  being  necessarily  curved 
at  the  ends,  cannot  bo  arranged  into  a  reouagular 
figure  without  a  "  loss  ot  material,"  which  be  ha*  evi- 
dently omitted  from  his  consideration. 

H. 


BICYCLE. 

Sib,- I  beg  to  enclose  you  a  rough  eketch  of  addi- 
tions to  a  bicycle  different  from  any  tbat  I  have  seen 
In  your  columns.  The  advantages  ot  the  addition  are 
twofold— firstly,  by  tbe  addition  ot  the  multiplying 
wheel  A  tbe  revol  utlon  ot  the  driving  wheel  arc 
doubled  without  the  necessity  of  moving  tbe  feet  so  fast 
as  formerly ;  and  secondly,  by  the  crank  being  attached 
to  tbe  wheel  A,  Instead  of  tho  wheel  B,  asis  usually  tbe 
case,  tbe  crank  Is  brought  nearer  to  the  saddle,  which 
will  allow  of  the  driving  wheel  being  made  mnch 
Urger  than  It  Is  at  present ;  for  owing  to  tho  average 
allowed  for  the  length  of  a  man's  legs,  the  distance 
from  tbe  saddle  to  the  crank*  mn*t  in  the  present 
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stot    view. 


t  N  o     «ric« 


blejcle  be'llmited  to  a  certain  lengtb,  or  otbcrwiae  the 
drtTlDe  wheel  moat  be  oooflned  to  a  limited  diameter. 

I  thuk  that  if  ni7  plan  for  IncreailnK  tbe  apeed, 
and  that  of  Hr.  Tbomaa  O.  Roberts  for  ateerloK,  were 
combined,  the  oomblaation  might  make  a  very  faat 
ItleToIe  for  a  level  road. 

Should  yoa  think  thii  aketoh  and  deicrlption  worthy 
of  belnp  Isaerted  in  your  oolumni,  your  readers  are 
weleome  to  tbe  idea. 

N.B.— Mr.  T.  O.  Roberta'  aketeh  appeared  in  the  num- 
ber of  tbe  HECBAJiic^for  February  12th,  1870. 

Wm.  Jacksoh  Pioott. 


tHE  "MILTONIAN"  BICYCLE. 

Bib,— Eocloaed  I  send  you  sketch  of  a  very  simple 
kind  of  bicycle  which  I  InTented  last  summer,  and 
Intended  to  send  it  to  yon  then ;  but  I  bad  preTlonaly 
sent  a  sketch  for  a  spring  wheel,  and  It  was  not  Inserted, 
ao  that  was  the  reason  I  did  not  send  tbo  enclosed 
sketch.  Bnt  seeing  In  the  last  week's  issue  a  bicycle 
invented  by  the  ''rbantom"  Veloce  and  Carriage 
Wheel  Company  which  was  tonoblng  on  tbe  same 
principle  aa  mlBe,  I  made  up  my  mind  to  send  It. 

I  can  oUlm  some  very  good  features  In  It :— First, 
tbe  very  simple  way  In  wUeh  it  la  made,  as  any  one 
that  can  make  a  wnael  oonid  eaally  make  the  rest, 
with  the  exceptloa  of  the  Ironwork,  which  Is  not  very 
much— only  the  erank,  pedala,  brake,  saddle,  &o.— 


the  total  4)ln.  la  place  of  3iln.    Now  Fi^s.  1  {and  2 


will  show  the  position  of  eccentries  with  liio.  lap,  Un. 
lead,  take2^1n.  Irom  4iin.,  of  which  It  Is  the  half,  plaoa 
the  eocentric  where  one  half  Its  throw  will  be  ex- 
pended, with  the  crank  at  C,  and  the  port  will  be 
closed  l|ln.  or  In  other  werds  It  must  be  moved 
forward  until  the  valve  la  open  to  Jin.  for  lead,  then 
the  eccentric  Is  la  the  position  shown  in  Fig.  1,  Ei 
which  will  have  to  be  moved  4Iil  moi«  vriiea  the 
engine  Is  moved  In  direction  of  arrow ;  now  If  we 
bring  the  rod  Bi  In  contact  with  valve  aplndle  A,  the 
valve  will  be  i  open  as  lead,  bnt  if  we  bring  the  rod 
Di  In  eontaei  with  valve  spindle,  we  find  the  valve 
closed  considerably ;  and  to  make  the  rod  Oi  bring 
tbe  valve  aa  at  B>,  we  mast  move  the  eccentric  E, 
Fig.  1,  to  E,  Fig.  2 ;  tbu  we  see  the  rods  will  each  give 
IJIn.  lead,  but  the  consequence  is  fearful  (perhaps 
our  frisnd  B  will  explain  ft  to  our  readers). 

Again,  Mr.  Baakarvllle  says  "  the  belief  that  the 
middle  of  the  link  has  no  motion  and  should.  If  pro- 
perly constructed  have  no  motion  as  I  say,"  now  I 
say  again  It  should  not  when  the  centre  of  that  link  is 
In  centre  of  valve  aplndle,  and  the  eocentriea,  Ur. 
Baskervllle  says  they  should  be;  and  aa  they  are 
shown  In  Fig  3  our  friend  thinks  the  Sin.  Involved  by 
the  cros'ing  of  rods  is  communicated  to  centre  of 
lluk.  Now  let  me  disabuse  his  mind  of  so  erroneous  con- 
ception. 

Now,  for  instance,  the  link  being  In  centre  of  valve 
spindle ,  the  rod*  will  vibrate  above  and  below  the 
line  of  valve  aplndle  A,  thereby  a4)uattog  and  keep- 
ing the  centre  of  link  aa  centre  motion,  and  will  do 
BO  so  long  as  that  centre  is  in  centre  of  valve  aplndle. 
but  If  we  bring  the  rod  In  contact  with  spindle,  we 
make  that  particular  rod  |give  motion  to  the  valve 
until  the  centre  of  link  la  brought  to  centre  of  valve 
spindle,  and  Just  the  same  with  rod  D,  if  we  stand  and 
watch  a  link  at  work,  with  the  lever  In  the  end  notch, 
we  shall  aee  the  centre  of  link  vibrate;  for  this 
reason  the  centre  of  link  for  tbe  time  being  is  not 
the  centre  of  motion,  but  the  centre  of  motion  will  be 
found  about  21n.  higher  up  or  lower  down  if  the  rod 
D  be  in  contact,  this  is  caused  by  what  our  friend 
terms  the  croeaing  of  rods,  but  principally  by  that 


which  Is  not  very  troublesome  to  make.  Secondly, 
there  la  no  danger  of  the  lega  coming  In  contact  with 
the  wheels,  as  they  are  enclosed  in  a  box,  which  pre- 
vents all  splaahing  or  dasl  flying.  You  will  see  it 
seers  from  the  centre,  between  the  two  wheels,  which 
are  kept  together  by  a  hinge  Joint  The  saddle  spring 
ran  be  made  of  wood  or  sInI,  the  front  end  af  which 
would  be  fixed  on  an  upright  pin,  ao  as  it  eonld  torn, 
«ad  the  back  end  would  be  loose,  to  give  freedom  for 
turning.  The  pedals  would  be  greatly  improved  If 
they  were  covered  with  indlarnbber,  which  would 
keep  the  foot  from  slipping,  and  greatly  lessen  tbe 
Jolting  to  the  ftet  Any  other  Information  I  will 
gladly  give  if  required. 

A.  B.  Bahdford,  West  Hilton,  Dorset 


LINK  HOTION. 

Sn,— I  am  much  obliged  to  Mr.  J.  Baskervllle  for 
bit  able  way  of  treating  of  the  link  motion,  He  ahows 
himself  however,  not  very  exact  on  some  points  of 
the  steam  engine  viz.,  lap  lead  and  link  mstloD. 

Now  If  Hr.  Baskervllle  was  well  versed  In  link 
motion,  he  never  would  have  said  wbat  he  has,  via. : 
"  that  the  whole  amount  of  vibration  must  be  com- 
municated to  the  centre  of  link."  This  assertion  I 
must :  say  Is  not  icorrect,  inasmuch  as  the  centre 
of  link  Is  never  expected  to  transmit  any  motion  to 
the  valve ;  I  do  not  deny  that  the  centre  of  link  does 
move  when  at  work  with  the  lever  at  either  end  notch, 
bnt  this  I  do  emphatically  deny,  that  the  centre  of 
link  wlU  vibrate  when  that  centre  Is  In  a  line  with 
valve  spindle  and  crank  shalt,  and  the  diametrical 
centrea  are  in  opposition  to  each  other,  no  matter  at 
wbat  angles  they  stand  with  the  crank,  because  boib 
eccentrics  should  have  one  throw,  consequently  both 
travel  one  distance;  and  at  the  same  speed,  but  In 
ooposlte  directions,  therebv  making  the  link  centre 
toe  centre  of  motion  for  each  end. 

Now  let  me  take  Mr:,  BaskervtlU's  supposition 
vix. :  "llfn.  of  lap  and  iln.vad  and  multiplying  by  2 

fives  us  3Un."  which  be  ••  saw  is  tbe  proper  amount," 
ttt  there  ne  I*  wrong  again  ;Veoause  wo  must  have 
more  vibration  to  open  the  v\ve  Jin.  more,  making 


'  W.  T."  (June  17,  page  3M1  it  Is  very  evident  ttaM 
,the  lowness  of  the  modem  pianoforte  detracts  frsa 
It*  power  at  least  In  tbe  ban  *tringa 

Another  difficulty  is  to  And  a  shape  of  case  that  la  at 
the  aams  time  taUttU  to  the  general  public,  and  wUI 
admit  of  the  greateat  length  of  string. 

I  encloae  a  (ketch  I  have  made  bearing  theae  two 
points  In  view,  which  I  beg  to  commend  tp  the  attention 
of  "W.T."  thinUng.lf  Itdaea  not  f  uiai  theonecondltiaB 
of  saleabllity.  It  would  Increase  tbe  value  of  the  loatra- 
ment  In  amnsical  point  of  view. 

AXUAJCDKA. 

F.S.— Am  I  never  to  have  my  barmoDlam  of  the  pre- 
sent with  great  varietyof  quality  of  tone,  soft  and  toad. 
The  harmonium  of  the  future  of  yonr  oorreapondcnt 
"R.  T."Justlfles  Its  name,  and  he  has  never  enlightened 
me  on  the  points  Inquired  abeat  isana  of  Hnreh  18. 


BOILER  SAFETY  VALVES. 

Sin.— I  read  an  elaborate  aeeoont  la  yonr  TSo.  in, 
written  by  "  T.  J.  0"0.,"  on  the  "  Safety  Valve,"  aad 
In  yonr  No,  373  "  J.  Howell "  gives  his  theory  to  ealca- 
late  the  pressure  of  the  same,  but  in  going  Itnagh 


particular  rod  that  is  not  engaged;  being  ISin.  below 
the  centre  line  of  spindle,  thereby  receiving  all  the 
anglea,  and  causing  that  end  or  link  to  have  almost 
double  tbe  vibration,  and  would  make  the  link  Into  a 
common  lever  If  theH  of  vibration  given  out  by  the 
rod  B  which  throws  the  centre  of  motion  as  shown  at 
9  Fig.  S.  Fig.  1,  Bi  aad  Di  shows  eccentric  rods  when 
lever  Is  In  centre  notch  Ba  Ds  when  at  end  notches ;  the 
same  with  Fig.  2 ;  the  full  lines  In  Fig.  3  represents 
the  rods  when  the  crank  la  at  C  B,  C  D,  ud  C  B,  respec- 
tively. 

Jamxs  Harruoh,  Hyde,  near  Hanchester. 

STRING  SPACE    IN   THE  PIANO. 
Sin,— After  reading  tbe  clear  atatrmentot  the  dif- 
neultles  In  pUno  construction  by  your  oonespoudeut 


tbe  lattor,  I  And  there  ia  a  mistake  in  the  snbtraetton. 
Ths  figure*  419.  4910,  should  be  409, 4910.  This  throws 
the  remaining  part  of  the  oalonlatloas  wrong.  But  it 
strikes  me  that  "  Templeton'a  "  way  of  calcnlatlng 
this  valve  is  mnoh  more  simple  than  either  of  the 
above,  and  If  yon  think  It  worth  while  to  Insert  itln 

Sonroolnmns,  I  herewith  describe  It  Take  a  light 
ne  at  the  centre  of  valve  B,  which  Is  3'  from  A,  ttis 
pobit  of  realatance,  and  hook  It  on  to  a  Salter's  spring 
balance  or  steelyard  when  the  valve  Is  connected  to 
the  lever,  and  supposing  the  weight  to  be  361b.,  this  Is 
the  eflbcUve  preaaure  a^nst  the  steam  at  the  orUes 
of  the  valve,  or=Slb.  per  aquare  Inch,  the  area  et 
valve,  and  then  by  adding  the  weight  of  a  ball,  tSlh, 
which  with  weight  of  lever  and  valve  will  equal  901b. 
to  the  square  Inch,  and  for  every  3'  from  the  point  of 
reaistance  A,  the  preasure  will  be  Increased  SOlb. 

FAIpOOH. 


BEADINOS  FROM  THE  GLOBES. -V. 
Sia,- In  Illustrating  geographical  phenomena  by  the 
globes.  It  Is  sometimes  expedient  to  consider  the  earth 
as  atatlcoary.  and  the  stars  and  sun  as  revolving 
round  It,  but  this  It  Is  to  be  understood  Is  done  for 
the  sake  of  tllnstratlen  and  no  more,  It  by  no  means 
Implies  heresy,  the  party  may  belong  to  tbe  orthodox 
faith,  although  he  makes  this  supposition.  The  object 
in  deallag  with  these  questions  is  to  lllustrats,  not  to 
pkllosopblse.  and  although  astronomers  have  demon- 
strated that  tbe  auo  Is  the  centre  of  our  solar  sy  stem,and 
that  the  stars  have  a  proper  motion  of  their  own,  it 
will  not  at  all  militate  against  their  ooncluslons,  when, 
for  the  sake  of  illustration  we  make  asaerilons  which 
seem  to  contra'ilct  them.  In  the  following  remarks 
we  shall  consider  the  pole  star  as  immovable,  and 
we  shall  move  the  globe  In  any  direction  as  may  beat 
answer  our  purpose.  If  Archimedes  was  unable  to 
move  the  world,  for  want  of  a  plaoe  ou  which  to  fix 
his  machine,  we  can  at  least  move  our  miniature  globe 
to  suit  our  convenience.  The  sphere  may  be  repre- 
sented under  three  aspecU.  (1)  the  right  sphere,  (3) 
tbe  parallel  sphere,  (3)  the  oblique  sphere;  and  we 
shall  show  the  appearance  of  the  sun  and  stars  to. 
those  who  live  In  each  of  them.  These  aspects  of  the 
sphera  have  particular  reference  to  tbe  pole  star  and 
tbe  equator.  Where  tbe  equator  makes  right  anglea 
with  ibe  horizon,  aa  In  Fig.  1,  there  we  have  a  right 
sphere,  and  lu  Trbalever  sign  of  the  Zodiac  the  sun  la 
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«iiliiin{;,  whetlier  he  bu  north  or  aonth  deoltDatlon,  be 
faftlwkf*  llhonnaboTS  thahortion  to  placet  which 
lure  no  Utltsde,  u  Qaito,  Ac  Let  the  two  pole<  of 
•lie  globe  be  placed  In  the  horfioB,  end  we  shall  hare  a 
mtreeentMlon  of  a  rteht  sphere,  and  the  Inhabitants 
of  tbe  irtobe  wtw  lire  In  this  position  of  the  sphere  lire 
oodartbe  eqninootlal,  and,  the  oonsequence  is,  that 
the  pole  star  betnc  immorable  with  reapeei  to  the 
earta,  this  star  will  be  in  the  northern  horlson,  and 
nightly  when  the  flmuunent  is  dear,  It  will  be  visible 
(o  them  In  the  same  place,  and  In  (act,  these  people 

have  maeh  better  opportnnittes of  anmlnine  the  stars, 

and  In  oonieqaeaaeot  beeomingexoellentaslnmomers, 

Uaao  those  In  higher  latltndes,  for  tbej  hare  the  ad- 

TaotaRS  of  being  abl*  to  examine  the  whole  eanopr  of 

tbe  sky  In  the  eoniee  of  the  year,  without  tranliing 

to  othercoantrles  for  tbia  purpose.  All  the  stars  north 

aod  south  of  the  eqntnoctlal  will  in  doe  ceuree  appear 

to  (hem,  (or  a»  their  riew  extends  W  northward  aod 
aonthwaid,  they  will  be  able  to  command  a  view  of 
the  whole.  Dally,  new  star*  will  rise  In  their  east, 
nntil  the  whole  tour  o(  the  sky  is  completed,  for  when 
th«  son  la  In  Arle*,  (not  taking  any  account  of  the 
(krensslon  nf  the  eqninosee)  the  eonstellatlon  Libra, 
will  be  on  their  meridian  at  midnight,  Taurus 
Poniatowskt  will  be  rising  and  Orion  will 
have  Just  set,  whereas,  when  tbe  sun  IslnUbra,  Orion 
will  hare  Inst  risen,  and  Tanms  Ponlaiowskt  will  be 
•etting.  By  taming  ronnd  the  celestial  globe,  from 
vaettowest,  we  shsU  And 
that  tbe  inhabltanU  of 
the  equator  will  lose  sight 
of  half  the  start  for  six 

months.     Some    of    the 

eonstellatians,  those  for 

iottanee  In  tbe  eoninoce 
tial,  as  Orion,  will  per- 
form    a    larae    circuit, 

going  round  u  a  vertioal 

eireli,    but    the    Great 

Bear  will   appear  near 

their  northern  horlion, 

performing  a  small  cir- 

colt,  and  the  Sontbem 

Cross  towards  the  south, 

the  one  being  nearly  op- 

poetuto-  the  other.     The 

sun  will  be  rertical  to 

them  enry  six  months, 

and  his  meridian  altitude 

will  never  be  lower  than 

Mi"— that  is,  it  wlU  be 
rather  higher  In  altttnde 
than  the  meridian  sun  ot 
Jane  in  our  latitude. 
Those  who  live  in  a  pa- 
rallel sphere,  as  at  the 
poles,  (fMg.  2),  wlU  lose 
eight  ol  the  stars  tor  six 
months,  not  beoauee  they 

go  below  their  horizon, 
nt  becanee  the  rays  of 

tbe    sun     will    prevent 

them  from  appearug,  and 

when  they  do  appear  they 

will  go  round  them  in 

patalKl  clielee,  the  pole 

star  being  In  their  tenltb, 

and  even  then  they  ^wlll 

only  behold  half  of  the  stars  in  the  vast  concavities  of 
apace,  but  as  a  compensation  for  this,  they  wUl  be 
bleteed  with  the  sun's  rays  for  six  months,  he  appear- 
ing to  describe  a  spiral  circle  round  them.  AU  tbe 
other  inhabitants  of  the  globe  live  In  what  Is  called 
an  oblique  sphere,  (Fig.  3),  the  obliquity  incri 
more  aad  more  at  we  approach  the  polea.  1. 
ebUqne  sphere  in  our  hemisphere,  the  polar  stir  is 
always  at  such  an  altitude  above  tbe  horizon  as  is 
equal  to  the  latitude,  and  the  eonseqaenoe  of  living  la 
an  oblique  sphere  to,  that  the  length  of  day  and  nigbt 
constantly  variea,  the  least  to  those  nearest  the  equa- 
tor, and  the  greatest  to  these  nearest  tbe  poles.  Hearty 
all  the  InhabltanU  therefore  ot  tbe  torrid  zone  will 
hare  an  opportunity  nf  seeing  most  ot  the  stars  In  the 
course  of  the  year  the  noted  constellation,  tbe  Southern 
Cross,  being  visible  to  all  of  them.  By  elevating  the 
pole  to  the  latitude  ot  any  place,  thto  will  be  rradlty 
apparent.  Thus,  London  will  never  see  stars  beyond 
38^°  &  laUtude,  that  Is,  a  tew  degrees  hetow  Forisel- 
haut  in  the  Southern  Fish,  whereas  in  Australia,  the 
Qrrat  Bear  wlU  be  betow  the  horizon,  and  invisible. 
Thus  the  whole  of  the  globe  Is  visited  with  an  equal 
share  of  the  sun's  rays  In  tbe  course  ot  the  year,  and 
there  la  nothing  bid  from  tbe  beat  thereof  the  long 
days  ot  summer,  making  up  tor  uur  lose  of  him  during 
the  winter. 

F   S    H 

P.  S.    For  eclipse  read  ellipse,  in  tetter  3,  p.'  278. 


WATKR  ANALYSIS. 
8i«,— My  attention  has  recently  been  drawn  to  a 
»!«•  01  letters  In  the  Khglish  Hechaiiic,  on 
..^,^ff^'-  'iK°»*  "  Q«>fge  B-  Davis,"  "  W.  K.," 
and'Drban,"  "ff.  B."  Is  anxlon*  tor  an  ImparUal 
opinion  as  to  the  relative  merlu  ot  Frankland  and 
Armstrong's  method  ot  water  analysis,  and  Wanklyn. 
t^'P""".  •»<»  Smith's  method.  As  you  will  perceive 
by  the  signature  to  this  letter,  I  cannot  be  supposed  to 
give  an  impartial  opinion,  f  wUI,  however,  place 
before  yon  the  points  at  issue  between  Messrs.  Frank- 
St,  .S  -.^SW"?*  "*  ourselves,  I  must  premise 
*'".l'?^v°^*S?''<"'  o'  Or.  Frankland's  proeera,  de- 

Kliable  result  unices  a  multitude  of  precaudens,  not 
hinted  at  in  tbe  letter,  be  taken.  The  volume  o^  gas 
tobe  measured  is  so  exceedingly  imaU,  that  If  these 
preeautlona  be  omitted,  we  are  certain  to  obuin  as 
much  stray  gas  as  will  absolutely  vltUte  the  result. 
•"y.  ""fk*  tpply  therefore  only  to  the  process  as  de- 
•efljjd  by  its  authors. 

•J  ...—■•"  Vofiug  from  memory,  says  that  /  stated 
that  the  experimental  errors  ot  Frankland's  method 
exceeded  the  qoaoUtles  te  be  estimated.  Thto  sute- 
ment  was  made  by  my  oolleagaes  and  myself,  and 
nnder  considerable  restrictions— viz.,  thu  the  errors 
on  tbe  fMuied  etpmmetual  roulu  of  iFrankland  and 
Armatrong  exceeded  the  qoaatldes  to  be  eatlmaied. 


This  to  a  question  which  'anyone  'possessed  of  the 

Sowers  ot  isnbtraotion  and  comparison  can  settle  for 
imself.  Of  course,  tbe  method  may  have  been  tlnce 
greatly  Improved.  It  may  be  that  these  experimental 
results  do  not  represent  the  aversge  error,  bat  there 
are  no  other  published  results  on  wmoh  we  could  form 
an  oplolon.  This,  therefore,  was  not  a  ha^ty.  asser- 
tlott,  ma^e  la  the  heat  of  argument,  as  "  W.  B.  would 
Imply,  but  simply  an  arithmetical  fact,  as  he  may  con- 
vince himself  by  examiainft  the  paper  in  which  tbe 
assertion  Is  made  in  the  Jourml  of  tU  CUinical  Socirly  for 
1866,  p.  153,  and  following.  Moreover,  this  expreisioa 
was  the  resultot  a  critical  examination  of  Fraoktond's 
method,  forced  upon  as  by  tUe extraordinary  argument 
employed  by  Dr.  Franklaod— viz.,  that  as  hto  process 
and  our  process,  when  applied  to  the  same  water  of 
unknown  composition,  yield  different  results,  oura  to 
necessarily  wrong,  and  his  right. 

There  are  other  points  In  dispute  between  Messrs. 
Frankland  and  Armstrong  and  ourselves  :— First,  are 
nitrates  completely  deeomposed  by  the  treatment 
recommended  by  Messrs.  Franklaod  and  Armstran^? 
We  assert  that  they  are  not,  and  they,  on  tbe  contrary, 
assert  that  they  are.  Second,  Is  ammonia  complccefy 
retained  by  sulphureous  scid  when  Its  aqueous  solu- 
tion to  evapjrated  with  that  acid  ?  We  assert  (hat  It 
to  not  so  letaiaed,  and  they  imply  that  it  is.  Lastly, 
they  operate  on  the  residue  obtained  after  the  water 
has  been  all  evaporated  away.  We  maintain  that  no 
method  ot  estimating  organic  matter  in  water  is  valid 
which  necessitates  this  condition,  as  the  organic  mat- 
ter to  Uable  to  be  greatly  changed,  and  even  In  some 
eases  totally  to  disappear  during  tbe  evaporation.  On 
these  points  we  have  collected  many  experimental 
data,  all  ot  tbe  simplest  kind.  Any  one,  even  though 
be  be  not  mncb  of  a  chemist,  can  repeat  our  experi- 
ments I  and  without  in  any  way  wishing  to  pronounce 
a  decision  in  the  matter  myself.  I  think  I  may  request 
any  ot  yonr  readers  who  are  prepared  to  go  through  the 
labour  of  making  a  wster  analysia  by  the  method  of 
Messrs.  Frankland  and  Armstrong  to  devote  a  few 
hours  to  the  study  of  tbe  paper  mentioned  above,  and 
to  a  verification,  by  experiment,  of  the  results 
mentioned. 

A  word  or  two  in  conclution  on  tbe  actual  measure- 
ment ot  organic  matter  contained  In  water.  If  one 
kind  ot  organic  matter  only  existed  In  water,  it  would 
doubtless  be  desirable  to  measure  it,  and  would  be  a 
very  easy  thing  to  do ;  but  the  organic  matter  which 
extots  in  water  eonstots  ot  a  multitude  of  different 
bodies  mixed  In  proportions  which  vary  probably  with 
every  source  of  water  supply.  Therefore,  the  actual 
measurement  ot  organic  matter  Is  without  interest. 
But,  on  the  contrary,  we  hardly  know  of  a  virulent 
organic  poison  which  does  not  contain  nitrogen;  and 
we  do  not  know  of  a  tingle  germ,  or  egg,  or  living 
creature  ot  any  kind,  whico  does  not  contala  nitrogen. 
Tbentore,  the  amount  ot  the  nitrogen  forms  a  kind  et 
limiting  value  beyond  which  the  defilemant  of  the 
water  does  not  extend.  It  may  not  extend  so  tar,  but 
at  thto  present  time  we  are  without  any  means  ot  dis- 
tlatnlshlng  between  one  variety  of  nitrogenous  organic 
matter  and  another.  As  our  method  of  analysto  deals 
with  the  nitrogenous  organic  matter  only,  and  brings 
out  iu  nitrogen  In  tbe  form  ot  ammonia,  we  have 
called  It  Xba  "ammonto"  method,  and  net  the  per- 
manganate, or  alkaline  permanganate  method,  as 
some  ot  your  correspondents  have  done.  These  latter 
terms  are  apt  to  lead  to  its  bring  confounded  with  an 
older  and  now  exploded  method. 

Kbiix«t  T.  Chapman,  3,  Redtond-terrace, 
Durdham  Down,  BrUtoL 


oerostatlou  than  the'  comblnatloit  of  great  Initial  velo- 
city with  an  aero  inclined  plane,  as  Idea  evidently 
derived  from  tbetaet  ot  a  common  kite  being  snstalned 
in  the  air,  when  held  by  the  line.  In  such  a  manner  as 
to  float  in  an  Inclined  position.  It  was  also  suggested, 
that^by  fixing  avoero  plane  of  oiled  silk  In  anlncllned 
position  to  a  velocipede,  a  step  forward  in  the  right 
direction  might  be  mode.  However  that  soggesaon 
may  turn  out  in  regard  to  actual  flying.  It  it  a  good 
one  for  velocipedes,  which  It  moving  with  sniloleat 
velocity  with  the  inclined  plane  attached,  would  tend 
to  rise  from  the  ground,  and  thus  lessen  the  friction 
and  fatigue  of  the  driver.  In  this  ease  the  action  to 
somewhat  the  reverie  of  the  kite,  for  the  carriage  pro- 
duces the  wind,  while  at  tbe  same  time  it  holds  ths 
Inclined  plane  in  the  proper  position,  just  as  the  belly- 
band  holds  the  kite  against  the  natural  wind. 

Now  a  bird  flying  against  a  m  ^derate  breeze  does 
not  move  at  a  much  less  rate  than  twenty  miles  an 
honr,  as  may  be  observed  from  a  train  going  at  that 
speed.  But  tbe  velocipede,  as  now  generally  oon- 
strueted,  cannot  be  driven  at  anything  like  that  rate, 
for  at  ten  miles  an  hour  only  the  lege  ot  the  driver 
must  make  abont  ninety  doable  strokes  per  minute, 
even  to  attain  that  speed,  an  evtdeat  Impossibility. 
The  "  velooitere,"  however,  offers  a  solution  of  tne 
difllculty,  for  It  can  easily  be  driven  at  the  rate  ot 
twenty  or  thirty  miles  an  hour,  and  the  oiled  silk 
Inclined  plane  attached,  would  tend  to  relieve  the 
driver  In  tome  measure  from  the  lestotance  of  the 
atmosphere,  very  great  at  high  velocity,  by  UkIng  off 
a  considerable  portion  of  the  weight  of  the  carriage. 
The  snggeetton  of  propellers  to  act  on  the  air,  I  believe 
to  be  Impraotieable 

Hamtr  W.  Hkvxi.bt,  Beading. 


TEMPBRINO  SMALL  DRILLS. 

Sia,— There  have  been  several  queries  and  answers 
In  yonr  columns  on  tempering  drills,  and  I  presume 
that  "Burslem  "  (Ho.  2007)  had  not  observed  the  seve- 
ral replies  previously  given  on  the  subject,  which, 
belngone  ot  great  Importance  to  practical  and  working 
mechanics,  I  beg  to  add  my  brick,  as  It  appears  that 
none  ot  tbe  answers  allude  to  a  very  simple  and  effec- 
tual method  ot  tempering  small  drills  which  I  learnt 
from  a  working  watchmaker  In  ISiO,  and  have  proved 
by  many  years' constant  use.  It  to  as  follows :— Heat 
tbe  point  or  the  drill  to  redness,  and  plunge  It  quickly 
into  a  lump  ot  conmon  yellow  bar  soap,  snd  It  will  be 
found  to  be  of  a  fine  "  straw  "  temper,  and  will  stand 
better  than  if  first  hsrdened  and  then  lowered  to  the 
required  colour  in  the  ordinary  manner.  The  degree 
ot  hardness  is  regulated  by  the  amount  of  heat 
applied,  also  by  the  nature  of  the  steel.  Cast  steel 
requires  a  lower  heat  than  shear  steel  or  spring  steel, 
bat  no  attention  is  required  to  the  colours,  which  is  a 
fin  great  convenience,  especially  In  very  small  drllto, 
and  also  at  night,  when  It  Is  often  Impossible  to  catch 
the  proper  colour  in  time  to  ensure  a  fine  cutting  edge, 
and  hence  there  to  often  serious  loss  ot  time  (and  tem- 

Ser  also)  to  the  workman.  I  hate  need  this  method  for 
rills  up  to  I  dlam.,  and  consider  that  Its  value  and 
success  result  from  the  fact  that  the  cutting  edge  is 
left  of  higher  temper  or  degree  of  hardness  than  the 
Inner  particles  of  the  steel,  which,  ot  coarse,  are 
cooled  slower  than  the  surface,  and  consequently  drills 
tempered  In  this  manner  will  not  be  found  so  apt  to 
fly  at  those  treated  In  the  usual  way,  as  dencribed  by 
*'  A  Morayshire  Man  "  (page  23t),  which  leaves  the 
Interior  ot  the  hardened  steel  of  a  higher  temper, 
owing  to  the  reducing  heat  being  applied  to  tbe  snr- 
face.  I  need  hardly  add  that  the  temper  ot  the  shank 
of  tbe  drill  can  be  regulated  by  the  extent  to  which 
the  heat  to  allowed  to  extend  back  from  the  point. 

AHa.T£UB  TiMKXB. 


A(X;UMDLATING  AND  CTILISING  POWER. 

Sib,— In  the  vast  and  rapidly  progressing  countries 
bordering  on  the  River  Plate.  Bngltob  settlers  find  one 
great  drawback  In  the  scarclqr,  often  absolute  want,  et 
fuel,  the  cost  at  any  considerable  distance  from  the 
poru  being  from  £10  to  £1S  par  ton  for  cool,  hence 
steam  (nntU  the  ptontatlont  now  growing,  can  give  the 
requisite  supply  of  firewood)  cannot  be  employed  at 
motive  power.  From  tbe  level  character  ot  tbe  Pam- 
pas, water  power  cannot  be  got,  conssqaently  our 
only  available  rssouroes  are  wiod  and  tbe  eoontless 
thonsands  of  bullocks  and  horses  which  cover  tbe 
country.  Can  any  ot  your  ingenloas  readers  suggest 
a  method  by  which  the  power  of  a  windmill  or  horse- 
roundabont,  working,  say  three  dayt,  conid  be  accu- 
mulated or  stored  up  In  a  machine,  capable  ot  giving 
out  the  whole  of  the  power  thus  accumulated  during 
tbe  fourth  day,  fur  working  a  set  ot  Fowler's  plough- 
ing tacxle,  pumping  water  tor  Irrigation,  or  any  other 
operation  requiring  more  and  steadier  power  than 
can  be  got  out  of  the  flnotaatlng  action  ot  a  wind- 
mill, or  the  equally  unsatisfactory  work  of  a  horse- 
roundabout,  it  being  in  practice  impo«Bible;to  drive  the 
animato  so  as  to  obtain  anything  approaching  what 
their  combined  power  ought  to  be.  I  enclose  my 
address. 

RrvxB  Platzb. 


POTATO  (}BOWniO. 

SiB,— Seeing  Inthe  number  for  June  10  Mr.Wilklot'e 
plan  of  grewing  potatoes,  I  am  Induced  to  ask  tor  a 
small  space  to  present  my  brother  readers  with  a 
somewhat  similar  system,  recommended  by  a  first- 
class  gardener  in  the  IfoltiKgham  Ouardicu,  some 
little  time  ago.  M.y  lot  happens  to  be  cast  in  a  potato 
producing  county,  and  we  are  on  all  sides  trying  thto 
method,  and  tbe  plants  (despite  the  nnfaTonrably  dry 
"■eatber)  are  looking  first-rate.    Hto  system  Is  to  rake 

nanrlace  ot  the  ground  you  wish  to  plant,  then  lay 
dowh  (by  line)  the  seed,  1ft.  61n.  apart.  When  the 
row  to  complete,  draw  the  toil  over  the  potatoes  with 
a  hoe,  to  the  thickness  ot  three  or  four  Inches,  the  next 
row  SfL  from  the  first,  and  so  on.  Now  yon  see  by 
this  plan,  the  tubers  are  on  a  level  with  the  sarface  et 
the  ground,  consequently  more  under  theinlluenceot 
the  atmosphere  and  sun,  which  I  think  is  a  point 
(rained  over  Mr.  Wllkins's  system.  The  plants.  In 
tbtir  growth,  do  not  require  the  pea  sticks,  and  the 
yield  Is  set  down  at  30  tons  per  acre  on  tbe  average, 
ileveral  of  ns  have  compared  the  two  systems,  and 
Intend  trying  them  side  by  side  another  season,  and 
If  we  ore  spared,  the  result  shall  be  known  to  the 
readers  of  the  Bhqlibb  Mkcbanic. 

Babtiho. 


CUTTER  BAR. 

Sib,— I  see  I  made  a  mistake  in  my  drawing  on  p. 
285,  Fig.  1,  in  representing  the  set  screws  as  tapped  In 
the  flange  of  tbe  instnunent,  they  are  right  In  the 
perspective  view. 

J.  K.  P. 

THE  AERONAUTICAL  SOCIETY 
Sib,— At  a  late  meeting  of  tbto  society,  reported  on 
p.  SSsof  your  joumnl  the  chairman  observed  that  there 
were  no  more  probable  means  ot  obtalulog  perfect 


MICROSCOPIC  CONDENSES,  Ac. 

SiB,— Your  correspondent  "  X.  Y.  Z."  (page  306) 
seemt  to  be  using  a  very  deep  Keilner  uyepieca  as  an 
achromatic  condenser.  I  presume  he  has  removed  the 
cap  which  covers  the  aye  lens  of  the  eyepleoe  (that 
lens  being  used  uppermost).  It,  when  tbto  has  been 
done,  the  eyepiece  still  Interferes  with  the  movement 
oftbesubstage,  I  should  recommend  him  to  exchange 
the  Keilner  eyepiece  tor  one  ot  somewhat  less  power 
and  longer  focus.  An  ordinary  otdectlve  will  make  a 
convenient  condenser  It  used  with  tbe  lover  lens  next 
the  stage.  The  objective  may  be  the  next  lower  power 
to  that  used  in  examining  the  object. 

The  wedges  into  which  "  Arthur  Gearing '  (page  301 ) 
has  divided  the  area  of  hto  circle,  have,  of  course, 
curved  lines  for  their  bases,  these  being  small  portions 
ot  the  cIreumtereBceot  the  circle;  but  in  the  parallelo- 
grams tbe  wedges  are  triangnUr,  tbe  curved  bsaes 
being  replaced  by  straight  lines,  necessarily  Involving 
some  ehonge,  however  slight,  in  the  area  onhevredges. 
and  consequently  causing  the  square  to  be,  at  best,  of 
very  nearly  the  same  area  of  the  circle,  which  is  evi- 
dently no  solution  ot  the  problem. 

W.  H.  O. 

THS  THAMES. 

Sib,— To  those  of  yonr  readers  who  can  handle  an 
oar ora  pair  ot  sculls,  I  can  recommend  a  week's  pic- 
nic on  the  Thames,  starting  from  Oxford  and  floishing 
iibout  Kichmoud,  nor  is  any  qreat  skill  or  strength 
necessary.  I  like  my  ease,  aud  being  middle-aged,  aad 
having  u  tendency  i,ownrdB  a  corparatlon,  prefer  tbe 
steering,  and  from  a  lameuoss  In  one   arm,  oonnet 
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tuna  either  hard  or  long-continuea  work,  yet  the 
abure  excurelon  ia  not  difflcult  for  mo.  It  will  be  ob- 
served that  my  propoiial  l«  to  oome  c^oirn  the  river. 
Mcisra.  Suiter  ol  Oitford,  and  probably  the  other  boat 
builders,  let  boat»  tor  thU  voyage,  and  carry  them 
baek  by  road.  The  terms  are  not  exorbitant  I  paid 
C2  lOa.  Xor  the  flrit  week,  and  10«.  per  week  afterwards 
for  a  gig  with  pair  oaia,  p«lr  k-uU»,  and  a  small  lag 
aail,  the  latter  belDi;,  in  their  li^'ht  boats  only  of  usic 
when  the  wiud  Is,  as  a  lady  friend  expresses  it,  "abaft 
tbe  funnel."  The  boat  may  be  left  at  any  couvcnlcnt 
point  where  there  Is  a  boat  yard,  or  sometimes  In 
charge  of  the  look-keepers,  and  from  that  time  the 
hiring  ceases.  This  iscouvenloatincaseof  a  promis- 
ing apell  of  wet  weather.  Tbe  crew  shoald  consist 
of  two,  three,  or  four  persons.  In  tbe  two  latier 
cases,  (sie  or  two  should  be  ladles  (of  moderate  age), 
but  a  single  voyager,  paddling  his  own  canoe,  will 
find  It  a  loost  enjovable  trip.  I  went  to  Oxfurd,  and 
to  Saltsr,  a  perfect  strauger,  and  obtained  a  boat 
withoDt  difficulty,  but  it  would  be  better  to  write  be- 
torehand,  stating  what  Is  required. 

Now  as  to  board  and  lodging.  There  are  plenty  of 
inns  along  the  course  of  the  river— and  they  are  really 
inns— neither  hotels  nor  public  houses.  They  are  how- 
ever, often  full,  particularly  in^autumn,  and  on  Satur- 
days and  Sundays  at  other  seasons.  When  this  Is  the 
care  it  is  a  good  plan  to  leave  the  boat  in  charge  ol 
a  lock-keeper,  and  walk  off  to  some  Tillage  a  mile  or 
two  inland.  Very  primitive  acoommodatTon  will  thus 
be  met  with  occasionally,  which  will  give  zett  to  the 
voyage.  It  la,  however,  rather  jolly  to  carry  with  you 
the  breakfnst  machinery,  Including  the  means  of 
getting  hot  water,  either  by  a  spirit  lamp  or  by  a  fire 
of  Htlcks  on  the  bank.  Milk  cangencrallybe  obtained 
fresh  from  the  cow,  and  the  other  materials  may  be 
laid  In  at  any  village.  A  railway  rug  will  often  be 
found  convenient,  particularly  if  you  feel  Inclined  to 
disregard  the  popular  prejudice  against  aleeplug  at 
night  In  tbe  opun  air. 

There  Is  a  map  of  the  course  of  the  Thames  f  ron  Its 
source,  to  its  mouth,  sold  by  most  booksellers, which  is 
almost  a  neoesslty  to  anyone  unacquainted  with  the 
river.  It  shows  tbe  poeltion  of  the  looks  and  Iubs, 
and  supplies  much  other  uaetul  information— price  2s. 
or  3a. 

If  time  will  allow,  a  sketch  book,  a  camera,  or  a 
ishlng  tod  may  be  added  to  the  other  Impedinwnta. 

Kt  S. 


CHBAP   GAS. 

Sib,— "Cheap  Gas"  (.3810  Ko.  269)  asks  hew  to  re- 
duce bia  "  Gas  BUI,"  and"  L.  M."(page  200  Vol.  XU.) 
tells  him  th»t  nearly  all  the  plans  lor  carburetting 
coal  gas  have  proved  failures,  or  at  least  have  been 
abandoned  on  account  of  the  difficulties  and  tbe  ab- 
seoco  of  the  economy  anticipated. 

Now  as  the  question  of  cheap  gas  Is  a  very  grave 
and  important  one  to  us  all,  touching  our  pockets, 
our  eyes,  and  our  health  also,  I  do  not  think  your 
readers  will  wish  tbe  subject  should  be  so  quietly  dis- 
posed of  In  the  oU-hand  manner  "L.  M."  appears  to 
think  It  ought  to  be. 

Uc  certainly  is  not  well  Informed  upon  the  real 
facts  and  principles  Involved,  and  It  would  have  been 
better  had  he  given  hia  opinions,  and  then  Invited 
those  of  some  of  the  talented  chemists  who  have  con- 
tributed such  valuable  articles  In  the  pages  of  the 
Bkclisii  Mechanic. 

I  have  hitherto  retrained  from  offering  any  reply, 
hoping  that  some  one  more  able  to  do  so  would  have 
taken  np  this  Important  and  preaslng  subject,  but  as  a 
month  has  nearly  passed,  and  only  one  oorretipoudeut 
has  written  in  reply,  to  tell  us  a  very  simple  and  good 
plan  to  regulate  tbe  flow  of  gas  to  the  burners,  which 
is  very  useful  as  far  as  It  goe^,  yet  tbe  original  quea- 
tlon  of  "  Cheap  Gaa"  remalua  unausweredT 

I  have  given  some  attention  to  this  vubjeot,  and 
have  no  Interested  motive,  and  perhaps  a  tew  practi- 
cal remarks  may  prove  of  interettt  to  your  readers,  and 
help  to  veBtilaie  tbe  question  more  fully,  though  of 
course  we  must  be  prepared  for  objections  from  par- 
ties interested  in  the  existing  gaa  companies,  whole 
Interests  lie  in  making  large  gaa  bills  at  the  leaiat  pea- 
■Ible  outlay  In  manufacture.  Hence  there  ia  a  con- 
stant strife  between  these  interested  parties  and  their 
customers.  On  the  one  hand  the  gas  is  kept  at  the 
lowest  poaalble  illuminating  power  that  the  law  will 
permit,  and  en  the  other  hand  bitter  complaints  come 
of  long  bills  and  high  prices. 

I  do  not  wish  to  follow  this  part  of  tbe  subject,  but 
only  refer  to  it  In  order  that  wo  may  get  at  tbe  real 
state  of  the  case,  for  really  cheap  gaa  la  good  gas, 
and  the  question  tberelore  is,  how  ore  wo  to  obtain 
good  gaa? 

"  L.  M."  would  wish  us  to  believe  that  the  attempts 
hitherto  made  to  enrich  poor  coal  gua  are  not  fouud  to 
be  economical,  and  he  tells  us  of  two  or  three  patents, 
but  the  real  fact  is  that  the  number  of  patented  ap- 
paratus for  this  object  are  nearer  one  Imnared,  and  are 
probably  all  equally  without  real  claims  to  novelty, 
«sing  all  baaed  upon  two  well-kuown  facts — viz.,  that 
Bie  illuminating  power  of  hydrogen  gad  entirely  de 
thuds  upon  the  amount  of  carbon  present  in  its  name. 

N — The  great  affinity  of  hydrogen  ;,^a8for  thebydro- 
motrn  vnpour,  suchasbouzole  or  uaptha. 
"  thaul  ceal  gaa  is  rich  In  these  vapours  as  it  passes 
munleahe  retorts,  but  the  gas  compiuiles  find  It  ejcpe- 
must '.  s.extract  a  ereater  part  of  these  coodeui^uble 
of  link  Is  md  supply  their  customers  with  a  very  low 
tbe  valve  minating  gas 

move  whei«e  was  also  lowered  In  proportion,  there 
but  this  I  fl  ao  much  to  complain  of,  perhaps,  for 
link  will  vibreaaons,  well  known  to  practical  ohe- 
valve  splndle-e  have  to  do  with  gaa  as  it  ia,  let  ua 
centre*  are  In  otentlon  to  tbe  best.plan  left  us,  which 
what  angles  the;tore  the  illuminating  element  to  the 
eccentrics  shoulta  quantity  required  u>  give  a  certain 
travel  one  dlatanuay  be  reduced,  and  the  nature  of 
opposite  dlrection»(om  the  dirty  yellow  red  to  clear 
the  centre  of  motlobiot  least)  less  heat  and  leas  ear- 
Now  let  me  takbu-Ic  acid  f mm-s  disebarged  into 
viz.:  "llin.  of  lapani^nd  hence  into  our  lungs,  be- 

flvea  us  sila.'' which  bb  destruction  of  all  property 
ut  tliere  be  U  wrong  a^e  great  question  therefore  la 
more  vibration  to  open  . 


Dr.  Letheby.  the  great  gaa  analyst,  says  (In  his  lec- 
ture upon  gas  lighting)  that  ft  can,  as  follows  :— 

"  E.xperimenlB  have  been  made  for  the  purpoae  of 
determiulng  the  value  of  the  light  for  the  benzole  or 
naphtha  consumed,  and  the  results  are  that  every 
grain  of  the  vapour  taken  up  by  a  foot  o(  common 
twelve-candle  gas  increases  Ita  light  ten  per  cent"* 

The  BounduONs  of  the  theory  being  thus  established. 
It  only  remains  to  carry  It  out  in  a  convenient  and  effi- 
cient manner,  and  for  this  hundreds  of  oontrivanres 
have  been  proposed,  patented,  and  discarded,  chiefly 
owing  to  the  fact  that  the  gas  in  passing  over  the 
nnphtha  always  taktM  up  the  lighter  portion  in  va- 
pour; and  thus  the  fluid  gradually  becomes  less  vola- 
tile, and  heavy,  till  at  last  no  more  vapour  is  carried  off 
by  the  ga^  at  the  ordinary  temperature,  and  the  Illu- 
minating power  of  the  gas  Is  lowered  to  its  former 
etrengtb,  till  the  vessel  is  emptied  and  fresh  naphtha 
added. 

But  tbe  advanfages  to  be  obtained  have  kept  the 
question  before  the  niiudsof  the  scientific  world,  and 
latterly  there  have  been  plans  adopted  to  avoid  tbe 
above-stated  dllliculty.  The  price,  also,  of  benzole 
and  other  products  of  coal  tar  la  now  so  much  re- 
duced, that  the  economical  carburetting  of  coal  gas  can 
now  unquestionably  be  done  witb  great  a<lvant*ge  and 
success,  resulting  iu  a  saving  of  at  least  30  per  cent 
nett 

In  No.  203,  for  8th  April,  page  94,  there  l»  a  descrip- 
tion and  drawing  of  a  very  simple  and  cheap  plan  for 
carburetting  gas  foruse  in  the  magic  lantern,  which 
will  be  suflicicnt  to  explain  the  whole  process,  and 
which  can  bo  made  up  by  anyone  wishing  to  try  tbo 
expeiimeRt  himself.  Such  a  bottle  apparatus  b)  capa- 
ble of  properly  carburetting  ten  or  fifteen  feet  of  gaa 
per  hou.'-,  and  I  hare  used  such  a  rough  affair  for 
several  yeans  with  repeatedly  tested  resuVta,  using  the 
benzole  sold  at  4s.  «d.  per  gallon.  I  found  the  power 
of  the  light  Increased  in  au  aatonlshing  manner,  as 
given  below :  — 

8 

With  common  coal  gas  (presaiue  — th.)  No,  2  fl»h- 

10 
tail  burner,  consuming  3ft.  of  gaa  per  hour- 
Power  of  light  with  common  gai  =  2)  candles. 
Do.        do.     carhuretted  gaa   =  7  ciuuUes. 

Naphtha  conaumed  li  pint  per  1000  ft. 

looreaae  of  light,  ITi  iwr  o«ut. 

It  Is  not  to  be  expected  that  such  results  could  be  ob- 
tained In  ordinary  use.  but  I  give  the^e  facts  to  show 
what  can  be  done  by  judicious  managemeut,  and  tbe 
use  of  good  and  small  sized  burners.  If  1  had  useda 
largo  sized  burner  the  advantages  would  not  have  been 
so  striking  (probably  not  more  than  100  per  cent.)  ao 
that  small  burners  should  bo  used  for  rich  gas,  and  If 
more  light  is  required,  luultlply  the  number,  but  do 
not  use  larger  sized  buruera  than  No.  'i  or  3. 

Having  thus  givea  experimental  results,  I  may  men- 
tion that  I  believe  the  best  (because  the  simplest)  ap- 
parataa  I  know  of  is  Woodward's  jiatcnt,  of  which  I 
enclose  a  drawing,  but  I  do  not  wish  to  use  your 
columns  to  puff  anyone's  iuventiou  or  patent,  my  ob- 

iect  being  to  prove  to  your  reader?  that  It  Is  praotlea- 
ile  to  reduce  their  gaa  bilia,  and  to  lay  before  them 
the  advantagea  of  carburetting  or  enriching  poor 
gas. 

But  there  are  also  dangers  to  be  guarded  against,  as 
we  all  know  (or  should  kuowj  that  naphtha  is  highly 
inflammable,  and  requires  to  be  handled  and  used  with 
the  same  care  as  spirits  of  turpentine,  and  such  other 
spirltaand  fluids,  therefore  in  fitting  one  of  tbese  car- 
buretters near  the  meter.  It  must  be  placed  so  as  to  be 
filled  by  daylight,  aud  a  cap  and  padlock  fixed  to  pre- 
vent anyone  tampering  with  it  The  fluid  ia  not  ex- 
filosive,  aud  Is  of  such  strong  smell,  that  the  least 
eak  or  escapefof  gas  is  In  stantly  detected,  wbich  ia  a 
very  important  consideration. 

The  insurance  offices  have  of  courac  a  voice  in  this 
matter,  and  a  proper  report  muf  t  be  made  of  the  fitting 
and  nature  of  the  apparatus,  but  as  It  will  requite 
only  to  be  refilled  twice  or  thrloo  a  year  Iu  ordinary 
cases,  and  lo  be  always  done  by  qualiflod  peraous, 
there  will  not  be  any  objections  made  after  due  aud 
official  Inspection  has  b^n  made. 

There  are  other  plans  for  using  heavy  naphtha, 
which  will  require  to  be  heated  over  each  gas  burner 
before  It  will  give  off  vapour,  but  these  are  more 
adapted  for  tbe  workshop,  factory,  or  open  air.  In 
which  they  ausucr  very  well,  but  rwiulrc  to  be  refilled 
every  fortnight  or  so.  In  these  plans,  all  difficulty 
with  Insurance  offices  is  avoided,  aud  where  a  working 
man  ouly  rents  a  room  or  so,  and  requires  one  or  two 
good  lights,  without  outlay,  or  altering  the  gas  fittings 
of  the  bouse,  &c.,  it  would  be  the  beat  plan  to 
adopt 

Dr.  Bowdltch,  of  TTakefleld,  ie  the  patentee  of  one 
of  these  plans,  and  a  firm  Iu  Wi»tmintiter  have  ano- 
ther (Kidd'd  patent),  whlcli  Iimd  been  fitted  u>  all  the 
pendant  Inmiis  of  the  new  tenalnus  of  the  Midland 
Counties  Railway,  at  8t  Faocras,  but  appear  expen- 
sively made. 

In  conclusion,  I  may  add  that  where  tbo  size  of  the 
burners  in  use  with  comutoD  gas  Is  not  reduced,  when 
tlio  gaa  Is  enriched  in  proportion  as  the  power  of  light 
iH  increaaed,  it  is  not  wonderful  that  no  saving  is  fouud 
tti  result,  nor  can  tbo  human  eye  be  trut^ted  to  judge 
of  the  Increased  light  being  niaintoiued,  tor  habit  so 
misleads  the  judgment,  that  nothing  but  actual  test 
by  photometer  can  be  relied  on  for  proof  of  the  Im- 
provement being  continued. 

I  have  used  carburetted  gas  In  my  bouae  for  several 
years,  and  find  the  annual  saving  m  gas  to  bo  fully 
maintained  al  nearly  60  per  cent  aa  at  first 

C.  D.  C. 


BATH  FOaCX  RKCSKATIONS. 

Sib,— In  your  number  of  June  tbe  l?th  you  Invite 
notices,  hints,  suggeationa,  aud  information  on  excur- 
sions, toura,  &c.  Knclosed  I  beg  to  send  you  a  pros- 
pectua  of  the  Bath  Free  Forum  Summer  Amusementa, 


which,  though  not  exactly  of  the  charaetw  yon  Indi- 
cate In  your  note,  may  atill  bo  intenstlog  to  some  of 
your  readers  who  are  desirous  of  promoting  pleasant 
pastimes  for  eummor  momlngs  and  evenings.  The 
Bath  Free  Forum  commeooed  in  tbe  beginning  of  laat 
winter  with  holding  weekly  meetlagu  for  tlM  (r«e  di>- 
cuasion  of  any  local  or  general  queatioas  of  Imparl- 
ance, and  it  proved  to  be  anoh  a  auoeesa  that  the  com- 
mittee of  management,  under  the  oBotent  preaideury 
of  the  Kev.  J.  HaoNaaght,  M.A.,  decided  to  do  aome- 
tbing  to  entertain  the  inimbers  (and  any  others  wllllug 
to  loin  them)  during  the  summer  mont^a  With  that 
object  In  view,  tkey  framed  the  rules  of  which  the 
enoloaed  la  a  copy.  In  order  lo  prevent  any  loss  tkiat 
might  aeerae  falllag  on  tbe  committee,  or  only  a  few 
of  the  more  earnest  frieqcle  el  the  movement,  about 
one  hundred  were  canvaaaed,  and  readily  coneenled  to 
par  lOa.,  or  any  portion  of  lOe.,  that  might  be  required 
tor  that  purpose.  To  purehaae  the  neceHary  Implo- 
menu,  seven  goottemen  advanced  £10  each  a«  a  loan 
to  tbe  Mcietv,  to  be  repaid  when  tbe  subscrfplioiu  of 
membara  enabled  tbe  society  to  refund  It 

The  society  provides  boating  on  the  river,  cricket- 
ing, football,  qaoltH,  croquet,  ice.  They  have  three 
boats,  of  various  alzea,  and  such  other  things  aa  may 
be  wasted,  according  to  the  number  jotinflg.  Tbe 
terms  of  msmberehip  are— Ss.  for  gentlemen,  Ds.  6d.  fer 
ladies,  for  the  whole  of  the  five  aummar  month*.  Hay 
to  September  (inclusive),  or  Is.  per  moath  gentlemen, 
6d.  ladies.  During  the  first  monlh  about  9190  joined, 
and  aa  a  result  the  boata  arc  In  ooBStant  use  during  the 
hours  fixed  by  tbe  committee — i.  e.,  from  half-past  ttT<j 
to  ten  in  the  morning,  and  five  to  half-past  Bins  In  tbe 
evening.  On  an  average,  there  are  about  40  to  60  playeie 
at  cricket  daily,  about  30  to  40  croquet,  and  tbe  other 
sports  are  proportionately  well  patronised,  and  new 
membera  are  added  to  the  list  dally ;  so  that  np  to  the 
present  time  about  l.'iO  dolly  avail  thenuelres  of  tbe 
privileges  of  the  society,  and  there  ia  every  prospect 
of  its  being  self- supporting,  and  possibly  leaving  the 
boats  and  other  Implementa  of  the  society  a  clear  pro- 
fit at  tbo  end  of  the  season.  In  addition  to  all  thu.  U 
is  intended  to  arrange  excuraions  tor  pleasure,  seien- 
tific,  geological,  and  arcbieulogical  inquirT,  to  various 
places  of  local  or  blatorieal  Inteieat.  A  t  the  end  of  the 
season  I  think  the  committee  of  nuula)^ement  will  b« 
able  to  congratulate  :bem8elves  In  having  promoted  a 
good  deal  of  healthful  and  hinooent  recreation  and 
enjoyment,  cultivated  a  large  amount  of  social  and 
agreeable  Inlercourso  among  many  who  othorwtae 
would  have  remained  strangers,  kept  many  away  from 
the  public-house  and  other  places  of  doubtful  amuse- 
ment, and  encouraged  and  fostered  a  taste  forporsuit* 
of  a  profitable  aud  educational  oharaoter. 

it  any  of  your  readers  would  Uke  further  Informa- 
tion aa  to  the  working  of  this  sooiety,  I  shall  be  pleased 
to  give  it  them  either  direct  or  through  theeolumns  of 
your  valuable  magazine. 

B.  P.  Edwabds,  Batb. 

SnOBTHAND. 

Sib;— InthemaUltodoofeauiielllois,tlievrisemansaU', 
theru  la  wiadom,  and  I  trust  that  "  Hermit "  and  any 
other  recluse  anxious  to  obtain  a  knowledge  of  the 
coveted  art  will  be  led  Into  the  right  path.  I  fully 
endorse  "yv.'a"  statement  respecting  Pitraan*8  pho- 
nography, and  would  rcconimond  **  Hermit "  to  obtain 
"  The  lieporter'a  Guide,"  written  by  Mr.  Ke«d,  one  of 
the  best  ahorthaod  wi-iters  in  the  world,  capable  of 
writing  200  words  a  minute  (It  necessary)  and  read 
tbem  afterwards  ;  be  cau  get  It  through  a  bookseller. 
I  am  sorry  to  say  Mr.  Griorson  has  said  withont  pro^f 
(at  least  to  me)  that  Htman'a  is  the  worst  syetem.  I 
deny  it,  for  I  learnt  OdeH's,  or  Taylor't  Improved,  but 
Pitman's  is  tar  superior  lu  it  I  am  between  40  and 
60  years  old.  I  was  anxious  that  a  son  of  mine,  i)e«l- 
roBS  of  being  a  compositor,  should  learn  shorthand. 
Aboat  three  years  ago  I  began  to  teaih  him  Odell's, 
but  having  heard  a  great  deal  of  I'ltman'a,  I  made 
inquiries  about  it.  and  from  the  reoommendatfons  I 
received  In  Ita  favour  1  was  determined  to  master  It. 
I  practtsed  with  my  son  for  about  12  months,  and  then 
I  received  a  teacher's  certificate.  I  can  now  follow 
close  upon  the  heels  of  an  ordinary  speaker,  whilst  my 
son  (IB  years  of  age)  can  write  l*i  words  a  minute,  and 
perhapx  more  at  »  pinch.  Another  young  man  (Mf),  t« 
whom  1  gave  lessons  for  13  months,  but  who  had  a 
Bli(;ht  knowleilge  of  it  before,  is  now  reporter  on  a 
paper  pablisheU  here;  and  I  have  a  report  of  his  of 
the  re-opening,  laat  week,  of  a  etaurcta  by  the  Biahop  of 
Batb  and  Wells,  which  occupies  two-and-a-half 
columns  of  the  paper  iliaily  .Vewj  size).  Phonography 
should  not  be  judge<l  of  by  the  operation*  or  those 
wboie  lUHptleude  would  condemn  any  system,  but  by 
that  of  those  who  can  and  do  catch  and  imprisoa 
the  winged  words  as  they  fly.  It  Mr.  G.'s  assertion  Is 
correct,  we  must  be  fiiollsh  (1  think  the  noun  mora 
appropriate)  lo  follow  t^uab  a  system.  But  may  1  ask 
him  what  other  system  can  boast  of  eo  many  admirers 
as  Pitman's,  whose  devotees  are  to  be  reckoned  by 
thousands  ?  What  system  besides  publisbea  a  "  Short- 
hand Miigoziue."  a  "  Cabinet,"  a  weekly  "  Phooogra- 
pher,"  aud  a  "  Phonographic  Student,"  in  shorthand, 
beldes  the  Bible,  Prayer  Book,  and  a  host  of  others  t 
"Uermit"  will  find  it  unnecessary  to  purchase  diffe- 
rent systems  and  to  amalgamate  tbem ;  It  la  mere 
waste  et  time.  Let  him  get  oiu  (I  recommend  Pit- 
man's), and  stick  to  It  bearing  in  mind  that  there  Is 
no  royal  road  to  shorthand.  The  pbonographic  motto 
Is,  "  Practise  and  Persevere."  'That  which  U  easily 
gained  ia  lightly  valued.  Phonography  can  be  read  al 
any  time.  If  carefully  written;  and  as  It  has  three 
positions  tor  writing  it  (for  reportiug  purposes  it  is 
uttueccsary,  except  now  and  then),  to  iusert  any 
vjwols,  ;and  then  generally  one  .la  sufficient ;  whilst 
half-a-dozen  words  can  be  written  without  taking  off 
the  pen. 

X.  Cbidladd,  Willtton,  Taunton. 


•Lecture  upon  the  Chemiatry  of  Gaa  Lighting,  by 
Henry  Lethiby,  l<:jq.,  MB.,  Ao.  Delivered  at  Bir- 
mingham, betote  the  Society  of  Gas  Engineers, 
I8M. 


Sir,-  In  the  Micbanic  for  the  24tb  InsUnt  there  it 
some  oorreapondsnoe  on  shorthand,  in  whlob  Pitaaan'a 
system  Is  spoken  of  in  disparaging  terms;  I  hope, 
therefore,  you  will  permit  me  to  say  a  few  words  o& 
tcbe  other  ^e  of  the  question.  I  do  so  on  the  gronBd 
that  "  thoas  only  who  can  apeak  tram  ex|)erieDei» 
ouKht  to  expma  an  opinion  en  the  relative  Talnas  of 
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vATioiu  «r>teipi ;  "  wed  I  tJilnk  ytar  oorreapondeot, 
Pi^kak  'W.  Grierton,  will  Bdmit  me  »mooe  tbmt  elMa 
wben  I  state  that  I  have  writttsn  iborUiiuia  for  oewly 
30  year*.  Pltono'e  (or  M  rmr*,  and  for  the  iMt  elgbt 
jTKara  have  tsoght  It  extenaivelf  In  publlo  and  private, 
Botli  yonr  eorretpoodenta  otyect  to  fltiaaa'*  mtem 
because  Ite  tbln  and  thick  Mrokea  reprpaent  Jiffrrent 
Iett«ra.    Now,  tbia  la  not  ezaetty  true;    Ptimaa'a  ays- 
tCBB  is  baaed  upon  the  aoimds  «  (be  Engliab  linipuce, 
and  not  the  Utters  of  the  Koman  alphabet,  and  his 
rule  la,  ilmllar  strokea  ahoald  represoal  similar  sounds. 
Tbua.  he  lepresents  f  and  i  by  similar  strokes,  becauae 
ot  ihelr  almllarltr  In  aonnd ;  ao  with  f  and  r,  th  la  Mio 
and  tk  in  Ikiae.     It  Is  also  possible,  nay  more.  It  is 
eaay.  to  nake  a  dlllerenoe  in  tbe  thickness  of  the 
■trekes  wlien  writing  rapidly,  and  ao  far  from  being 
"praedeally  Illegible  uoleas  the  shorthand  be  tran- 
•oribed  while  the  snbjeet  is  fresh  In  tbe  memory. "  It  la 
well  known  that  reporter*  bare  (reoaently  turned 
over  their  note-books  to  the  oomMMai*,  who  bare 
from  them  set  up  the  type  wlthon  tin  Aatter  beine 
transcribed  into  longhand;  and  even  lafli  between  12 
sod   16  years  oM  have  many  tiBies  lani)  from  my 
ootes.  to  whtefa  I  had  inserted  a  few  VOWM  Sioints.  But 
irrantini!,  for  the  sake  of  argument,  toM;  thin  and 
thick  airokes  are  not  possible  tk  raod  Inlting,  the 
principle  npon  which  they  are  avraiv^in  Pitman 
preclude*  the  possibility  ofmlstake  In  naAnsr.    1  will 
even  craat  that  a  oaae  may  occur  whew  the  gramma- 
tical constroeilon  of  the  sentence  wMM  not  be  a 
guide  to  the  reader  when  thin  and  tblek  Mrokpa  were 
not  observed  (sncb  eaaes  are  very  ran),  yet  such  are 
thetipmpe  •eaifw  oCpbogagnMiy,  as  to  M*<My  of 
odnw  BUt  the  emergency  would  be  provHM  Mv 

l^w.  O.'s  next  objection  is  to  the  vowels.  Sere 
a(!WB  lie  t»  In  error,  which  is  not  remarkable,  tor  he 
sa|^  twth  Mackensle  and  Pitman  "  have  longdcpttted 
frnn  Ua  nemory."  There  are  not,  as  be  asscm,  six 
vowel  pactions  (H  wmM  indeed  be  "  rldienloas "  If 
tlKj*  *»•»),  but  only  three— namely,  the  beginning, 
anlMltk  and  end  ot  a  eOMonant,  and  the  diOealty 
wmdk  F.  a.  tfipMrra  to  bav*  MIt  about  placMt  the 
vo«n  woHd  occur  to  none  but  the  meredt  tyro.  jFhe 
ioattiietldk  book  to  verv  lucid  oa  tbis  point  Thk  Iket 
thatttertkre  tbonaasaa of  persons  in  this eonnnr *t><l 
AaMIca  Mo  are  constantly  eorreapondlog  wioh  <hch 
otMR'  In  Pitman's  systmt,  «ad  who  prefer  It  C6  Ufeg- 
baaa,  both  for  the  ease  With  wUch  it  can  bu  Wrtttea 
and  Wad,  is  soffleleot  ahsWW  to  tbe  charge  of  flleKi- 
bllRy. 

At  eondtalon,  aUow  ne  to  lay  that  (be  dally  Tina 

employs  nParliaawitary  reporters,  1«  of  whom  write 

Pitman.    These,  at  any  rate,  do  not  md  ft  "  complex 

and  anastisfaetory,"  a*  your  corresponaeht  MacD.  did. 

SoTCLrrr  Bonnsoir. 

BOCKSAtiT  HIKS,  NOBTHWICH,  tHXSHIBE. 

Sib,— Allow  me  to  give  to  the  naddrs  Myonr  very 
enpertor  periodical  a  short  iceonnt  ot  ny  visit  to  the 
Korthwicb  rocksalt  mine,  during  WbA-wcek.     This 
epeeial  mine,  so  opened  for  Inspectioa,  h  fk  the  occu- 
pation of  Mr.  Stubbs,  who  every  year  ban  it  lllnmi- 
nated  by  upwards  of  1,000  oandlei  at  one  time,  so  that 
for  the  three  day*  It  was  illuminated  this  yearlo,7iii 
candles  were  consumed.     The  number  of  vlsftors, 
chiefly  from  Haneheiter  and  towns  around,  this  year, 
wa  160O,    This  Is  on*  of  the  laigest  salt  mines  la  the 
valley  of  the  Weaver,  aad  will  well  repay  a  visit. 
Ootaide  then  is  DOtUng  to  distlagnisb  this  from  any  I 
other  salt  mina,     There  are  the  usual  appliances  for 
raising  the  mineral,  which  is  generally,  as  heie,  done  ' 
by  two  shafts,  serving  also  for  the  ventiiatioo  of  the 
mine.    Down  by  both  these  shaft*  visitors  descend  In 
the  large  kibbles  or  buckets  used  for  conveying  the 
salt  to  the  surface^     These  are  attaahed  to  long,  lat 
ropes  wound  round  a  windlass,  and  worked  by  a  ateam 
eiigine.     The  shafts  are  each  about  SSOft.  deep.    Tbe 
time  occupied  In  the  descent  is  about  two  minutes. 
On  reaching  tbe  bottom  the  sight  is  moat  ma«nlfleent. 
The  effect  ol  so  many  lights,  in  higher  or  lower  posi- 
tions on  the  crystalline  walla  or  masaive  nslt  pillars 
whichlare  left  atanding  to  support  the  roof.  Is  similar 
to  what  one  might  behold  in  looking  down  upon  a 
large  city  when  only  the  thousands  of  gaslights  are 
seen  streaming  out  Into  the  darkness.     The  effect  is 
considerably  heightened  by  the  many  pillars  breaking 
the  long  line  of  wads,  so  that  no  very  grest  distance 
can  be  seen  without  an  interruption,  such  at  would 
occur  from  one  street  crossing  another.  Thus  the  long 
■  lints  of  ll£bt  are  everywhere  aeen  In  part,  now  as- 
cending, or  else  descending,  as  il  the  street  climbed 
a  kill  or  descended  into  a  valley. 

Baring  the  time  of  inspection,  not  only  may  refresh- 
ments of  all  sorts  be  obtained,  \nt  amusements  also, 
for  a  good  band  is  in  attendance,  which  every  now  iind 
than  sends  forth  strains  of  martUl  or  dance  music,  to 
theinspiritng  note*  of  which  many  feet  soon  begin  to 
thread  the  toasy  danoe. 

Per  the  instruetion  of  those  Ignorant  of  mining  ope- 
rattosB,  a  few  men  are  kept  working  In  another  part  of 
the  mine,  ahowiiy  how,  with  their  drills  and  other 
impltments,  they  bore  and  blast  the  rockaalt,  tearing 
U  fr«m  ita  nativ*  bed  in  great  rugged  masses.  It 
approaches  tbe  terrific  when  their  operation  for  blast- 
ing !•  completed  and  the  match  takes  hold  on  the 
chatge  «f  powder.  Keverberatlon  foIloWB  reverbera- 
tion, OS  If  the  tides  and  roof  were  collapsing,  or  there 
was  a  complete  mln.  But  the  visitor  Is  soon  reaa- 
ntti  again,  for  perban*  his  eye  falls  on  an  Illuminated 

i  1.*"  ' 'Wp.  or  arcb  over  a  pool  of  water,  and  the 
njDrcClon  therefrom,  or  a  line  of  streets  in  candles. 

Ilie  capacity  of  the  mine  Is  such  that  from  5.000  to 
10,000  persona  might  easily  be  contained.     The  floor  is 


aoatlf  oven  except  where  the  men  are  working,  or 
have  left  a  hollow  which  the  Utile  water  has  filled 
np.  But  mostly  It  Is  dry.  It  la  In  thiit  renpect  a  con- 
trast to  the  worldrenownud  'Wicllczka,  which  has  a 
chspel,  reoning  stream,  fresh  water  lake,  &c.  j  but  on 
tbe  whole.it  Is  one  of  the  best  sights  on  the  Weaver,  if 
sotlnallCheahlre. 

B.  W. 


LUnC  MOTIOK,  POINT  IfOVKRS,  ECCENTKIC8. 

Siii,-Whcn  reading  over  my  ra«t  letter  hi  No.  273, 

1  peristivod  an  error  In  that  part  of  It  which  contains 

my  Observation*  on  Xx.  HarrlaOh'*  totter  on  th*  Itak 


motion.  In  the  fourth  paragraph  I  haAS  said,  that  in 
the  link  there  spoken  of,  "  ^ln<  is  the  minlmnm 
mount  of  vibration  which  the  middle  of  the 
link  should  have  when  working,  and  to  obtain  that 
the  eentrea  of  the  eccentrics  must  be  shifted  round 
towards  each  otlier  to  a  position  l^ln.  In  advance  ot 
the  diameter  line  upon  which  they  stand  at  present." 
Instead  of  Uin.  It  should  be  Ifin.  I  do  not  know 
whether  it  is  a  printer's  error  or  my  own  mistake,  as  I 
kept  no  copy  of  that  letter,  however.  It  Is  of  no  great 
eonaeqnenoe,  a*  the  example  then  given  was  only 
meant  as  a  sort  of  general  Illnstratlon  of  the  necessity 
there  exieta  for  motion  at  tbe  middle  of  the  link,  and 
alsf)  of  the  impossibility  of  coastmotsng  that  appa- 
ratus so  that  it  shall  have  no  motion  at  that  parL 

"  Paul  Pry  "  asks,  "  Do  two  prims  movers  ever  work 
In  connection,  such  as  a  steam  engine  and  a  water- 
wheel,  and  If  so,  how  la  tlie  coupling  arranged  so  that 
one  cannot  over-run  tbe  other  ?'* 

It  Is  very  common  tor  steam  engines  and  water- 
wlieels  to  work  In  connection,  and  they  do  so.very  bar- 
monlonsly,  and  ao  special  coupling  la  neceaaary  for 
connecting  them,  the  common  coupling  being  qnlte 
autUcIent,  aa  under  proper  management  they  have  no 
tendency  to  over-mn  or  drag  each  other. 

Aaoartain  the  least  quantity  of  water  which  will 
drivo  the  unloaded  water-wheel  at  the  proper  speed  ot 
the  mill,  also  ascertain  the  lowest  presaure  of  ateam 
whirh  will  work  Uie  unloaded  engine  at  the  same 
speed,  then  all  water  and  all  steam  over  end  above 
these  ascertaloed  quantltios  go  to  do  useful  work  in 
driving  the  mill,  and  neither  ovtfr-running  nor  drag- 
ging can  lake  place  till  either  the  water  or  the  steam 
nils  below  iheae  quantltiea,  neitlior  Is  a  governor  to 
the  water- wheel  Indlapenaablein  procuring  nannonlons 
action  between  the  two,  tor  the  steam  engine  gover- 
nor Is  quite  sufflclent  tor  tbe  purpose  of  governing 
both.  Thus,  suppose  the  water  In  the  pond  is  slowly 
rising,  mof»  will  pass  over  the  sinlce  Into  tbe  wheel, 
and  an  increase  of  speed  will  be  the  consequence ;  but 
the  engine  govomur  feels  that,  and  Immediately 
ehecka  it  by  abutting  oil  some  ateam.  On  tUe  oontrary, 
ifthe  level  of  the  water  Is  gradually  falling,  less  will 
And  its  way  into  the  wheel,  and  a  reduction  ot  speed 
will  ensne,  which  Is  also  felt  and  promptly  lemedied 
by  the  enlne-govemor  admittlag  mora  steam  to  the 
cylinder. 

1  do  not  mean  to  say  that  a  special  governor  to  tbe 
water-wheel  ironid  net  be  an  Improvement,  though 
not  indispensabla,  and  no  person  need  be  at  the  ex- 
pense of  putting  up  oae  tor  that  purpose,  as  the  steam 
engine  governor  can,  by  proper  appliances,  be  made 
to  regulate  the  admission  of  water  to  tbe  wheel. 
"  Paul  Pry  "  also  aaka,  "  What  la  the  praotieal  method 
ot  fetting  the  eccontrioa  upon  Ihe  crank-abaft,  *o 
that  they  shall  have  the  required  angular  advance  of 
the  cranaa?"  and  aska  me  "  to  aoleot  aa  an  example, 
eccentrica  adapted  for  the  link  motion  ?"  "  Paul  ^  la 
not  the  only  penon,  by  a  good  many,  who  haa  asked 
that  question  In  your  eolumna,  for  I  have  ropeatedly 
noticed  aimllar  e&Qulrtea  from  othera  tor  fleveral 
years  past,  bnt  I  have  never  met  with  any  replies 
worth  reading,  or  giving  a  particle  ot  Information  ot 
the  leaat  nae  to  any  peraon  dcalroua  of  acquiring  a 
ku  jwledge*ot  that  most  Important  branch  of  practical 
mechanical  enzlneenng. 

It  la  a  "  big''  anbject  to  enter  upon  aoa*  to  treat  it 
properly,  end  a  great  deal  must  be  said  about  It  to 
render  it  of  any  practical  utility  to  "  Mr.  Paul  "  and 
the  other  reader*  of  the  K>oi.ign  Hecsahic,  lam 
willing  to  go  Into  It  with  your  permiaaion,  Kr. 
Kditor,  but  I  caution  yon  beforehand,  that  I  will  call 
tor  a  good  deal  of  your  valnable  apace,  and,  not  a 
llttloof  your  engraver's  time  tor  llfuatrations.  It  la 
one  of  thoae  aubjecta  which  cannot  be  slurred  over  In 
a  letter  or  two,  hut  aliould  be  properly  and  inex- 
hauatively  treated,  or  not  entered  upona  t  alL  I  mnat 
further  Inform  you,  good  Mr.  Editor,  that  I  will  not 
be  aatiafied  with  very  minute  {lluatrstloos,  but  will 
respectfully  ask  yon  for  the  f nil  bresdth  of  the  page, 
or  at  least,  the  breadth  of  two  eolumna  for  my  draw- 
inga,  snch  aa  I  aee  you  aomellmes  grant  to  Impossible 
projeot*  for  the  lmpo«Hiblo  purpose  of  squaring  the 
circle,  and  alao  to  ahowy  ''picturea"  ot  wonderful 
velocipedes.  In  which  the  grand  aecret  is  embodied, 
whereby  the  power  reqalrcdto  drive  them  dimlniahea  aa 
apeed  increases,  and  going.up  a  hill  Is  much  less  diffi- 
cult than  going  down  one,  and  which  throw  the 
"seven  league  boots"  of  the  nursery  tale  entirely  in  the 
shade.  However,  Joking  apart,  pleaae  say  if  yon  will 
make  room  tor  a  few  "practical  papers  and  illustrations 
on  setting  the  eccentric*  and  valves  of  steam  engines." 
Jahss  Baskerville,  Manager, 

City  Foundry,  Llmerlok. 


PHKENOLOGT.— "J.T."eays:-  I  think.  Sir,  tbe 
foot-notes  are  often  intended  to  draw  information  and 
ideas  from  our  correapandenta,  and  not  proof*  ot 
Bceptlclam,  as  manv  may  auppoae.  Ton,  Slr«  have 
asked  our  correspondent  U  he  were  blindfolded,  eonid 
be  tell  who  waa  a  merchant,  statesman,  preacher, 
botanist,  engineer,  Ac.  ?  bat  tbe  difficulty  being  that 
be  could  not  tell  the  temperament  of  each  sul^ect  be 
might  examine,  therefore  he  eould  not  oorreetly  deli- 
neate their  character.  The  temperament  is  made 
manlteat  to  the  touch  as  well  aa  to  tbe  sight  by  the 
fineness  and  coarseness  of  the  tair,  by  tbe  *of  tne*s  aad 
hardness  of  the  Itesh,  ftc.  But  it  also  may  be  said 
that  few  men  rise  to  emiaeaoe  but  those  who  have  a 
good  temperament  and  organisation  combined.  1  have 
no  hetitatlon  in  aaylng  that,  andsr  th*  manipalation 
of  a  good  phrenologist,  the  eharaoters  and  qualifica- 
tions of  those  men  might  be  made  maaif**!.  supposing 
any  do  aot  poase**  a  combination  of  power* ;  bat  eaoti 
one  baa  Bpeolal  qnaUtlet  In  bla  individaal  spbere. 


REPLIES  TO  qUBKIBS. 


CUTTINO  GRAinTE.— r  Uve  a  pieee  of  gnnite  oat 
of  which  I  wish  to  takeamece  an  inch  Kiatre  and  polish 
it  br  hand.    Could  any  brotuer  reader  inform  me  how  I  can 

doit?  — CHEMICt'S. 

C»77»0-BOlLEa  SA.FKTY  VALVE— 

TTI^/P    -    *  Ll« 

w  = 


EXTRACTS  FROX  CORRESPOI^DENCE. 


THE  I*ATHE.— "  X.  H."  Mys :— "I  ammndhpleaaed 

to  aee  the  interest  that  some  of  my  brother  reuers  are 
taking  in  the  lathe,  and  1  trust  that  some  of  oar 
talented  contributors  will  ffire  us  worklnj;  drawlDf^s 
of  a  first  class  amateur's  latae.  Several  of  my  friends 
have  told  me  how  pleased  ther  hare  been  with  S. 
Stevens'  request,  No,  4070,  in  '  Notes  and  Queries  *  of 
last  week,  and  with  which  I  cordially  a4cree.  J  also 
trust  in  our  New  York  friend  (page  307)  will  give  us 
somethings  to  work  at ;  1  have  great  expectations  from 
his  oommuuicatfons." 


KMI6RAT[ON.~A  Onnadtaa  oorreapondent  says  : 
— "  U  may  be  Information  worth  knowing  at  the  present 
time,  to  know  that  skilled  neebaaleal  laboar  is  far  In 
nxccss  of  the  demand  In  Canada  at  present*  and  nem- 
bera  of  clever  and  tndnatr'oua  artlaans  OADOOt  get  em- 
ployment at  tbeir  trades  here." 

TO  MrcROSCOPISTS.-TV.  P.  aays  :—"  I  enclose 
you  a  reply  to  one  of  the  queries  In  the  current 
EKGLIbii  Mecdanic.  As  a microscopist  ofsomecon- 
siderable  experience,  I  may  from  time  to  time  be  able 
to  solve  some  of  the  problems  which  perplex  yoan^er 
workers,  and  shall  bo  nltrays  f^lad  to  do  what  I  can. 
I  am  glad  to  see  my  old  friend,  Scientific  OpiMon,  Is 
fthout  to  amalganuitv  with  you." 


whereby  Tfi^  area  of  the  sfiertore  of  the  valve  i  I  ^  distance 
fW>m  falerum  to  centre  of  valve  =  Z\iu.  P  =  greatest  pres- 
sure of  iteam  in  the  boiler  =  601b.  persq.  in. ;  L  —  ieocth 
of  weight  from  falerum  ;  »  =  wetKht  or  the  lever  =  fib. 
14or.  ilerc  the  area  of  valve fl-H"  =  S'141«  X  IM  = 
7*0686  sq.  in.  By  labititutiug  these  valaes  In  the  above 
formula  we  ifaallobtiiin  the  weight  that  oo^Ut  to  be  applied 
ai  endof  lever.  Should  "  One  in  Kee4  "  require  to  aradaate  his 
scale  to  obtain  leu  preuure,  I  will  let  him  Ieqow  the  practical 
nile.  The  above  formula  appears :  "  Baker's  Steam  Engine," 
p.  36.— A.  ToLHAL'SErt. 

[377«.}-BOILEa  AND  SAFETY  VAtVBS.-Ottr  cor- 
respondent,  Mr.  Uowell,  made  a  alight  mistake  in  his  an- 
swer at  p.  309.  lie  therein  states,  irat  the  weight  ot 
valve,  spindle,  and  lever,  and  adds  to  it  the  wei^eht  of  conn- 
terpoise  weight.  Now,  I  must  tell  lir.  Howell,  that  it  would 
not  be  correct  to  add  the  weight  of  the  lover  to  the  coun- 
terpoise weight,  because  the  counterpoise  weight  gives  the 
elfectlvc  pressure  of  the  lever  in  a  line  with  the  centre  of  the 
valve;  and,  therefore,  includes  the  weight  of  the  lever.  Let 
him  rend  "Jonath'B"  an5werto*'O.Q.,"lp.310.,  No.  40l», 
wherein  be  gives  a  very  beautifiil  and  simple  role,  and  which 
will  give  hun  all  the  inform&tioo  he  requires.— Trowas  J. 
O'CoNNoa. 

(38470— HANDRATLINQ.— If  •'J.  B."  will  consult  Lang- 
ley  Bank's  work  he  will  flud  some  nsefnl  informatioo.  I  can- 
not say  whether  it  is  the  best  extant.  I  have  had  Newland'a, 
but  do  not  make  much  of  it,  owing  to  the  number  of  lines 
which  are  necessary  fbr  the  woiking  oat  of  rails  as  laid  down 
in  that  work.  I  have  seen  another— Jeay*s,  I  think*  is  the 
antbor.  A  capital  small  work  ii  is.  1  beUeve  It  is  rare  in 
England.  Then  is  also  oM  Pet«r  Niefaolasa's  work.  It  i^ 
however,  looked  upon  now  as  old  and  oat  of  date  with  the 
times.  Of  coarse  vou  will  not  find  the  sqoare  eat  in 
Nioholsott  ;  but  he  nas  some  capital  ideas.  AKy  other  infor - 
mation  on  t^^important  saojset   1  viU   gudly   gtve.^ 

[3sw:T-T0  CLEAN  8ADT>LE8.-I  fed  sorry  tor  " Eqaes-     > 

trian'i "  inexpressibles  if  he  hat  tried  tbe  beeswax  and  tor" 
Dentine  recpie  as  recommended  in  No.  273.  Let  him  wash 
nis  saddle  with  soap  and  water,  then  sponge  all  over  with  old 
milk,  and  polish  with  a  soft  cbth.  If  be  can  a|^]y  a  little  'v. 
neatsbot  oil  where  there  is  no  wettr  It  will  be  all  the  better; 
bnt  by  a  constant  application  of  the  milk  nothing  else  will  be 
required. — Basting. 

r88fl9.]-WElQtIT  OF  WATER.— "Coontryman"  most 
hare  forgotten  that  there  is  90rt  of  rope  added  to  the  weigh  t 
of  the  water  at  the  bottom  of  the  well.— Joe  S. 

[S889fl-PREPARING  CANVAS.^Firsl  strain  tightly  upon 
tnmcM,  then  wash  with  a  thin  glue  -,  when  diy  it  is  painted 
with  a  coat  of  oil  coloar  made  of  white  lead,  red  lead,  linseed 
oil  and  turpentine ;  and  afterwards  with  a  second  coat,  ia 
which  the  red  lead  is  omitted,  and  sugar  of  lead  with  a  little 
colouring  matter  substituted.— (Extract  firom  Francis'  Die* 
tionary  of  Recipes.) -*^0K  S. 

[3943]— BEES.— *'  L.  W."  may  safclr  hive  his  sirarm  in 
the  straw  hive  if  the  comb  Is  not  more  than  three  y^u**  o^d ; 
if  above  that  age  be  had  better  cut  out  the  two  middle  combs, 
as  the  cells  in  those  combs  are  most  used  for  breedinz  par- 
poses ;  therefore  the  cells  are  much  smaller  through  their 
bsving  so  many  cocoons  or  linings  in  them.  Each  year  adds 
from  lour  to  six  to  their  number.  I  cannot  quite  understand 
why  he  has  a  box  under  his  straw  hive.  What  motive  has  an 
**  Oxfordshire  Farmer  "  for  sprinkliug  the  combs  with  sugar^ 
Itc.— Hjuite  an  unnecessary  operatiou,  both  for  the  bees  as 
well  as  their  owner  ?  Bees  have  a  grent  disUke  to  having  their 
wiogs  clogged  with  sticky  liquid.  Vi/hea  oecs  swarm  they 
always  leave  the  hive  with  a  full  supply  of  honey  in  thetr 
honey-bags — enough  for  them  to  subsist  on  for  three  days. 
If  *'L.  W."  would  hive  his  in  a  common  straw  hive  for  conve- 
nience, and  then  towards  evening  when  they  are  all  quiet, 
knock  them  out  on  a  board  or  cloth  and  gently  place  the  hot 
or  hive  full  of  comb  over  them,  they  will  ascend  and  take  pos- 
session, when  they  may  be  moved  to  the  position  they 'are 
intended  to  occupy.  A  swarm  hived  into  s  hive  follol  comb 
willbe  a  fortnight  or  three  weeks  earlier  or  forwarder  than 
oae  placed  in  an  emptv  hive.  I  do  not  think  using  chloro- 
form as  a  means  of  takhig  hires  a  good  plan.  Prving  is  s 
modi  easier  method.  Thinking  soUie  of  our  readers  omy 
henrftt  by  it,  I  will  dcaCnbe  it.  Towwds  evenina,  or  when 
the  Irees  are  in,  get  nu  empty  pail  and  Invert  thehive  to  be 
driven  in  it.  Then  place  above  it  an  empty  hive  of  the  saaw 
drametcr  as  the  lower  one,  then  tie  a  cloth  round  the  olaee 
where  the  two  hivet  meet,  so  that  none  can  escape.  Thm 
with  two  itout  sticks  beat  the  bottom  hive  for  aboai  ten 
mmntes.  The  openrtorwill  liear  by  tho  bossing  sound  whoa 
most  of  the  bees  have  ascended.  On  lifting  off  tlie  apper 
hive  the  bees  will  be  found  hanging  in  a  emter,  and  there 
will  icarceLr  be  a  bee  left  in  the  lower  hive.    The  driven  beee 
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caa  be  added  to  any  of  hi§  weak  •torks.  which  will  denve 
(treat  benefit  from  the  addition.  Should  "S.  W."  wiih  to 
know  how  to  onite  the  bees  to  another  stock,  I  will  tell  him  in 
my  next— Rich  EPS. 

[3940.]— THRBE  WHEELED  VELOCE.  —  "T.  T.  M." 
askfl  for  lomethiDK  thit  I  am  afraid  .Vndrew  JoUnion  does  not 
lupply.  Some  time  ago  I  was  in  want  of  a  three-wheeled 
nuchme  to  carry  two,  aad  knowing  that  it  would  be  next  to 
impostible  to  torn  with  the  two  hind  wheeli  fait,  hit  npon  a 
plan  which  works  admirably.  It  is  altogether  different  in  the 
back  action  to  anything  that  has  appeared  in  our  Mrchanic 
these  last  two  years ;  and  if  onr  Editor  wDl  allow  space  I 
mean  topreaentina  weekor  two  the  readers  ot  the  Mbchahic 
with  a  photograph  and  description.  1  will  juit  say  for  the 
present  that  the  back  wheels  are  made  with  a  groore  inside 
the  nare.  against  the  nave  Uoop;  aud  then  I  have  a  thamb 
•crew-pin  to  go  through  the  hoops  of  the  nave,  then  «n  the 
axle  is  rivetted  a  amall  piece  ot  flat  iron,  which  ii  made 
to  w(ffk  inside  the  groove  of  wheel.  When  the  thumb-screw 
is  ib  the  axle  cannot  pass  it  so  drives  the  wheel  round  when 
it  is  required.  For  one  rider  take  out  the  pin,  and  all  the 
wheels  are  loose.  By  this  method  the  second  man  has  great 
power,  and  still  you  may  cut  a  figure  of  8  with  ease,  as  the 
pin  on  the  inside  wheel  falls  back  from  its  work  and  takes  it 
up  whengoing  straight.  If "  T.  T.  M."  is  in  a  hurry,  I  *»" 
fiimish  him  with  all  particulars  if  he  will  give  his  where- 
abottti  in  your  Sixpenny  Wanted  Column.  If  not,  he  and 
others  will  find  a  really  good  and  serviceable  machine  when 
it  is  Oinstrated.  The  men  ait  hack  to  back,  and  the  two 
actions  are  independent— the  first  driving,  as  in  the  ordinary 
bicycle,  the  second  by  Sin.  crank  axle.— BAirriKO. 

[4025.]— HOaSK  POWER.— The  ordinary  rules  for  nomi- 
nal horse  power  may  be  expressed  as  follows  :— V  =.  meaa 
velocity  of  piston,  in  feet  per  minute. 

D  =  Diameter  of  cylinder  in  inches . 
S   =  Stroke  of  engine,  in  feet 
H  =  Horse  power  of  engine 

D»  VS 
H  _ for  high  pressure. 
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V  =  138  V  S 


H  = 


47 


for  condensing  engines. 


D  =  V  *7  H  _ 

V  =  128  eV  S 

See  *'  Moleswerth's  Pocket  Book  of  Eogineering  Fonnulse,' 
page  97.— Wm.  Ami.  » 

r4035.]-HORSB  POWER.— The  following  rule  will  give 
"  Novice  "  the  indicated  horse  power  of  an  engine.  A  =  area 
of  piston  in  sqaare  tnehes ;  P  =  average  pressure  «f  st«am  in 
lbs.  per  square  inch ;  in  cylinder;  S  =  length  of  stroke  infect; 

APRS 
B  number  of  revolutions  per  minute.    S  =  indicated 
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no  slipping,  and  those  teeth  are  formed  by  increasing  the  dia- 
meter beyond  the  primary  or  pitch  line  for  the  points  of  the 
teeth,  to  correspond  with  which,  the  space  must  be  deepened 
to  a  circle  below  or  within  tire  pitch  line.  Now  the  great  art 
of  wheel  raakinj?  mainly  consists  in  forming  and  proportioning 
the  teeth  properly.  Several  systems  with  those  objects  in 
view  are  in  use,  the  details  of  which  would  encroach  too 
mueh  on  yonr  space.  K  simple  and  vood  rule  is  to  divide  the 
pitch  into  15  equal  parts,  of  which  the  thickness  of  the  tooth 
would  be  7,  the  space  8,  the  length  of  the  tooth  19, 
of  which  5^  parts  are  above  the  pitch  line,  and  6^  below  the 
pitch  line.  The  depth  of  the  tooth  may  be  from  9i  to  3  times 
the  pitch;  thickness  of  rim  and  arms  equal  thickness  of 
tooth ;  thickness  of  eye  equal  to  pitoh.  Those  references  to 
arms  and  eye,  of  course,  are  only  applicable  to  wheels  of  a 
targe  class.  Supposing  "  R.  T.'s  "  wheel  of  130  teeth  to  be 
.3in.  diameter  at  pitch  line,  IS^)  :  8  :  :  30  :  ■?&,  or  |in.  at 
pitch  line  for  his  pinion  of  30  teeth ;  the  pitch  of  those  wheels 
would  be  about  '078»  and  the  diameter  of  both  would  be  iii- 

1 
creased  by  the  increment  *057.  or  about  —in.,  so  that  the 

1« 
1  18 

diameters  would  be  3  —in.  and  —in.  respectively.    It  is  very 

U  1« 

inconvenient  to  express  in  figures  the  pitch  of  wheels  less 
than  }iu.  or  (in,,  and  hence  they  are  usually  rated  so  many 
teeth  to  each  inch  in  diameter.  Tims  we  have  our  wheel 
patterns  (iarariahly  eo^oe  cut),  of  5,  6,  7,8,  9, 10,  12,  14,  18, 
teeth  to  each  inch  in  diameter— a  wheel  of  6  per  in.  correa- 
ponding  nearly  to  |in.  pitch.  And  trust  those  remarks  may 
be  useml  to  "  R.  T."  and  others.—  Matkix. 

rv)37.]-RULE  FOR  FINDING  SIZES  OF  WHEKLS.— 
**  R.  T."  may  obtain  the  relative  sizes  of  wheels  by  the 
following  rule: — The  sum  of  the  number  of  teeth  in  the  two 
wheels  is  to  the  distance  between  their  centres  as  the  number 
of  teeths  in  either  wheel  is  to  its  radius.— St a.eu  . 

[4039.}— BAROMETER  TUBES.— In  answer  to  this,  I 
think  if  he  were  to  fill  his  tube,  and  should  there  be  any  large 
air  bubbles  briag  them  out  by  what  the  French  call  Lavetntnt 
(that  is,  pass  a  larxe  bubble  up  and  down  until  the  rest  hare 
been  collected  by  it),  then  heat  the  mercury  and  whilst  it  is 
boiling  seal  the  tube  close  to  the  end.— J.  W .  Ltstkk. 

[4040.]— WHEEL-GEARING.- Propcriy,  bevel  wheels  are 
made  in  pairs,  and  if  the  teeth  were  diminishedod  infiniium 
they  become  simply  a  pair  of  cones,  the  two  apeces  meeting 
at  a  point  where  the  axis  would  intersect,  as  at  A,  Fig.  1,  the 
wheels  B  and  C  being  properly  adapted  to  each  other.  If  it 
were  desired  to  adapt  a  larger  wheel  D  to  B  with  the  view  of 
changing  the  velocity,  the  former  mtist  be  mtde  of  the  s  ame 


Stakk. 
401b.  per 


[4036.1—BOILER     PRESSURE.— From   about 
square  inch,  upwards.- Staik. 

[4028.]— FLOORING.— The  flooringofchamhersin  Notting- 
hamshire and  Derbyshire  were  of  piaster  till  boards  became 
so  cheap.  It  is  prepared  in  the  following  manner  for  floors: — 
Thestone  or  gypsum,  or  plaster,  is  got  in  a  clay  hill  extending 
from  Derby  to  flewark  on  the  south  side  of  the  Trent,  and 
only  a  few  miles  from  the  river,  and  parallel  to  it  The  stone  is 
burnt  until  red-hot,  and  then  left  to  oool,  it  is  then  thrashed 
with  a  flail,  Uie  same  as  com,  until  it  will  pass  through  a 
}in.  sieve ;  then  mix  with  water  until  quite  soft,  as  to  carry 
in  a  bucket.  Laid  on  reed  or  lath,  sets  in  12  hours,  rubbed 
off  with  a  stone  or  trowel  next  day.  The  stone  is  red,  yellow, 
green,  and  white;  the  white  is  ground  same  as  floor,  and 
boiled  in  open  bath  and  used  for  coverin  g  over  plaster  inuges, 
and  by  plasterers  for  seUtng  ceilings    and    cornices.— A. 

DOCBLEDAT. 

[403S.3— SLIDE  HEST.— In  reply  to  "J.  D.  L.,"  who  in- 
quires of  me  how  this  is  done,  the  wheel  to  be  cut  is  bored 
out,  turned  upon  the  edge  and  placed  upon  a  stud  or  spindle 
which  la  attached  to  the  slide-rest,  so  that  the  wheel  face  may 
behorixontal,  and  the  middle  of  the  wheel's  edge  level  with 
the  lathe  centres.  The  cutting  tool  is  a  grooved  steel  screw  a 
duplicate  of  the  tangent  screw  to  be  used  with  thewhecL 
Frequently  an  ordinary  hole  or  master-trap  is  used.  This  is 
rotated  between  the  lathe  centres,  and  the  wheel  edee  forced 
against  it  by  the  slide  screw. — W.  U.  N  . 

r40S7.]-RULE  FOR  FINDING  THE  SIZES  OF 
WHEELS. — "R.  T."  may  proceed  thus  and  find  the  di- 
ameter of  his  small  wheel— 30  X  3  =  t«J  K  4  -  ^90  qtmr- 
ter  inches,  which  divided  by  120  -^  {in.,  the  dikmelef.  **  R. 
I."  may  see  at  a  glance  that  30  isitiiflSO.  therefore  t lie 
diameter  of  the  amall  wheel  must  be  i  ihcdi^impi^r  of  tJL4< 

31410  K  'A 
large  oao.  Then  to  find  the  pitoh  of  the  wheels 


=  *07851itt.  pitch  of  Urge  wheel,  and  - 
the  pitch  of  ihe  pinion  teeth. 


ISO 
31416  X  -75  =  07854 


30 


When  the  pitch  and  No.  of 
•07854  X  l:iO 

teeth  are  given  to  find  the  diameter =:3in. 

the  diameter.  31416 

W.  Pboudlock. 
P.  S.— "  R.  T."  will  find  some  useful  information  on  wbeel 
gearing  in  back  numbers  of  the  KNousn  Mechanic. 

[4037.] -RULE  FOR  FINDING  SIZE  OF  WHEELS.— 
"  R.  T." — Inallwheela  of  uniform  pitch  the  diameters  are 
directly  proportional  to  the  number  of  teeth,  but  the  dia- 
meter understood  is  that  of  the  pitch  circle,  and  not  the  ex- 
ternal circle  of  the  wheel.  "  K  T."  will  best  comprehend  the 
nature  of  the  pitch  circie  by  supposing  two  cylinders  rolling 
in  contact  witn  each  other— say  of  3in.  and  9iu.  diameter  re- 
spectively, it  is  clear  that  the  smaller  one  would  make  exactly 
three  revolutions,  whilst  the  other  makes  one.  Now  those 
cylinders  are  simply  wheels  in  which  the  teeth  are  infinitely 
small,  and  the  lines  of  contect  sre  the  pitch  lines  of  the 
wheels.  But  wheels  of  this  class  are  not  calculated  to  trans- 
mit a  great  amoant  of  power,  nor  yet  would  they  transmit 
motion  with  the  precision  necessary  in  the  majority  of  cases, 
as  in  clocks.  It  is,  therefore,  neeessary  to  form  notehea  or 
teeth,  whidi  may  lay  hold  of  each  oilier  so  that  there  may  be 


engine  at  the  East  Londra  Waterworks,  at  Old  Ford.  The 
valve  itself  is  like  a  flat  hat,  with  a  hole  in  the  lop,  und  has 
two  seatingB,  or  "beats"  as  they  arcjcalled.  one  round  the 
brim  and  the  other  round  the  inside  of  the  hole  iu  the  top. 
It  is  praveated  rising  too  hi^h  by  the  plate  at  top  of  the  guide 
piece  in  the  middle,  which  is  held  on  by  screw  bolts,  and  it  is 
likewise  guided  by  being  bored  inside  and  fitted  to  the  ver- 
tical edges  of  the  8  webs,  of  which  4  are  ahown.  The  ton  is 
castopen  like  a  wheel  with  a  large  hole  in  the  nave,  so  that 
when  the  valregoes  up  the  water  oomea  out,  not  only  under 
the  tower  edge,  but  also  out  through  -the  holes  in  the  top 
Theae  valves  are  very  good  where  the  lift  is  high,  as  the  pres- 
sure on  thsm  scte  downwards  only  on  the  area  of  the  dif- 
ference between  the  outside  diameter  of  the  lower  beat  and 
the  inside  of  the  upper  one,  and  as  they  iire  very  heavy- 


angle  as  the  original,  this  is  shown  in  Fig.  2,  where  it  will  he 
seen  the  apex  m  D  would  reach  beyond  the  intersection  of 
the  two  axes.  Practically,  in  connection  with  wheels  of  small 
piteh,  and  where  it  is  often  desirable  to  make  considerable 
changes  conveniently,  it  is  quite  usual  to  have  what  may  be 
called  a  master  bevel  and  a  considerable  number  of  change 
pinions,  and  te  show  what  can  be  done  in  such  a  case  by  a 
careful  manipulation,  I  will  just  instance  one  set  in  ray  pos- 
session, which  anawer  admirably — viz.,  a  wheel  of  60  teeth 
(7  teeth  per  inch),  for  which  I  have  pinions  of  SO,  22, 24,  &c., 
np  to  41  teeth.  I  may  state  that  the  angle  of  the  master 
wheel  was  originally  made  to  mateh  the  pinion  of  32  teeth, 
which  renders  the  divergence  as  small  as  possible.  Since 
those  were  made  I  hare  also  made  a  second  master  wheel  of 
50  teeth  to  mateh  the  same  set  of  change  pinions,  so  that 
nearly  ^0  different  combinatioai  can  be  ^t  by  nleans  of  those 
two  wheels.  To  obtain  so  large  a  scope  in  this  way,  requires 
the  teeth  to  be  formed  with  great  care,  and  the  principle 
could  not  be  applied  beyond  certain  narrow  Umits  in  connec- 
tion with  wheels  of  a  wide  piteh. — Matsix. 
C40W.]- WHEEL  GEARING.— If  "  Kirb)  "  will  inanest 
the  enclosed  sketch  he  will  be 
able  to  satisfy  himself  that  he 
cannot  gear  a  larger  pinion 
with  his  bevel  wheel.  To  con- 
struct the  wheel  a  and  pinion  b 
first  produce  the  axia  of  wheel 
a,  and  on  a  Uoe  at  right  angles 
to  it,  set  off  the  diameter, 
which  is  SOin. ;  next  set  off  the 
radius  of  the  pmion  whose 
diameter  is  lOin.,  then  from  this 
point  produce  the  axis  of  the 
pinion,  which  will  cut  the  axis 
of  the  wheel  at  o ;  now  this 
point  must  be  the  common  apex 
of  both  cones,  so  that  the 
outer  and  inner  pitch  circles 
shall  be  proportionate  to  each 
oUier,  but  to  increase  the  pinion 
from  i  to  i  the  size  of  the 
wheel  we  would  have  the  inner 
diameter  of  the  new  pinion 
about  l^in.  too  large.- W.  Proudlock. 

[4W1.}— BICYCLE  QUERY— I  think  that "  Lerk's"  benio- 
Une  lantern  will  n?t  be  of  any  service  without  he  could  with 
some  contrivance  suspend  On  springs,  for  it  is  the  vibration 
that  causes  it  to  die  out ;  nothing  beats  the  proper  eomposi- 
tion  candle  lamp,  with  spiral  spring  and  rocket.  "Lerk"  wishes 
to  know  which  part  of  the  foot  is  best  to  use  on  the  treadle. 
It  is  a  qnestion  1  have  long  wished  to  have  proved.  I  have 
been  a  iiicycle  rider  now  twelve  months  (with  never  such 
plensure  experienced  before),  and  have  tried  both  with  the 
heel  close  to  the  treadle,  and  with  the  tread  of  the  foot  upon. 
For  my  part  I  ride  and  prefer  the  tread  upiin  the  treadle  ;  and 
And  less  vibration,  more  use  for  the  calves  and  ankles,  and 
also  reach  a  larger  throw  much  easier.  I  am  acquainted  with 
a  very  fanciful  rider  who  always  rides  with  the  tread  ;  but  he 
is  the  only  one  that  ever  I  saw.  I  should  much  like  another 
opinion  [if  proved)  upon  the  matter— Vi lock. 

[4043.}— CORNISH  DOUBLE  BEAT  VALVE.— In  answer 
to '*F,  P.,"  I  send  drawing  of  a  i3in.  valve  from  a  Comith 


they  sink  down  the  moment  the  action  of  the  engine  stops, 
which  it  always  does  for  a  longer  or  shorter  tiou  at  the  end  of 
the  stroke,  and  from  their  peculiar  form  they  can  sink  with- 
out driving  a  quantity  of  water  out  of  their  way,  as  most 
other  valves  must,  and  hence  the  silence  of  the^  action* 
They  do  not  do  so  well  for  short  Iffts,  as  then  the  valves  are 
out  of  proportioo,  heavy,  compared  with  the  whole  work 
done.—/.  K.  P. 

P.S.— In  reading  "F.  P.'s"  qoery  overapain,  I  see  he  aska 
for  an  equihbnnm  valve,  and  as  there  is  a  steam  valve 
of  that  name  in  a  Cornish  engine,  1  will  describe  that 
also.  A  Cornish  engine  is  single  acting  only,  and  in 
those    witii    beams  the    steam    comes    on  the   top    of  the 

Siston  only,  when  the  piston  gets  say  \  of  the  diatanee 
own  the  cylinder,  the  steam  is  cut  off  and  acte  expanairely 
for  the  remainder  of  the  distence.  That  is  called  the  "  in-. 
door  stroke,"  because  the  half  of  the  beam  next  the  steam  is 
indoors,  while  the  other  end.  at  least  in  Cornwall,  goea 
through  a  hole  in  the  wall,  and  ia  consequently  out-of-doors. 
New  the  top  aud  bottom  of  the  nlinder  are  connected  by  a 
pipe  closeaat  top  by  the  eqmlibrinm  valve,  and  as  soon 
as  the  indwr  stroke  is  completed,  the  eqiulibrinm  valve 
is  opened  and  a  free  passage  given  to  the  steam  from  the  top 
to  underneath  the  piston,  ancfthe  outdoor  stroke  is  made  by 
the  descent  of  a  great  load  attached  to  the  top  of  the 
plunger  of  the  pump  in  waterworks  engines,  or  in  deep  rainca 
by  the  weight  of  the  pump  rods,  which  usually  we*gh  aevCTal 
tons,  and  arc  sometimes  partly  balanced  at  intervals  down 
the  pit  by  great  beams  like  steam  engine ',beams.  which  work 
in  an  excavation  made  in  the  aide  of  the  pit,  and  having  a 
great  box  filled  with  old  metal  at  the  reverse  end,  and  that 
pulls  the  piston  up  again.  Direct  action  or '"  Bull  "  engines 
sUnd  partly  over  the  pit  mouth,  and  the  piston  rod  ia 
atUched  direct  on  to  the  pump  rods.  Of  course  in  them  the 
steam  acte  under  the  piston.  The  construction  of  the  equili- 
brium valve  is  just  the  same  as  the  pump  valve,  only  has  a 
rod  to  lift  it.  I  have  drawing  of  cataracU  at  "  F.  P.'s"  ser- 
vice.— J.  K.  P. 

r4O460-ftPECTACLES.-In  answer  to  "J.  R.  W./*  allow 
me  to  say  that  he  has  not  got  his  concave  spectacles  concave 
enough,  or  else  there  is  some  other  defect  in  his  eyes,  for  if 
his  specUcles  were  property  chosen  he  ought  to  be  able  to 
recognise  a  person  30  yards  off,  and  not  3  yards  only.  Let 
him  Duy  a  more  concave  pair  of  spectacles.  As  to  things  looking 
smaller  through  concave  or  shorteightcd  specteclea,  thi^  he 
hemust  expect,  for  the  fnult  of  shorUighted  people's  eyes  is 
that  they  make  Khirvg*  look  too  large,  or  bring  the  rays  of 
light  to  a  focus  before  they  reach  the  retina  or  beck  P*^  of 
tlie  eye.  Concave  spectacles  diminish  the  apparent  aiie  of 
things,  or  in  other  words  throw  back  the  focus  of  the  eye  to 
the  rcUna.  This  apparent  smallness  of  objects  seen  throufU 
concave  spectacles  will  wear  off  in  time,  and  he  wlU  get  to 
take  no  notice  of  it.  As  to  his  spectocles  not  being  wide 
enough,  he  had  better  see  to  getting  a  pair  that  are  wide 
enough,  as  he  will  have  to  get  another  pair  more  concave  to 
suit  bis  short  sight ;  further  let  him  have  some  bits  of  wire 
silver  soldered  on  to  ths  ends  of  the  sides  of  the  new  spec- 
tafcles  so  that  he  can  bend  them  to  fit  the  backs  of  his  earv, 
this  ia  much  better  than  jointed  sides  to  tui  n  behind  the  ear« 
as  the  joioU  wear  looae  and  soon  become  of  no  use;  I  have 
had  mine  so  made,  and  they  answer  better  than  any  etber 
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plan  1  have  tried,  npflciftllj  for  "J.  R.  W."  who  it  lo  Bhort- 
•AS^ted  u  to  btre  to  wear  •pootAClef  cooitAutljr.  He  then  ceu 
janjp  and  ran.  and  Ut  doim  vitbonk  the  spectacle!  falling 
oS  bit  note,  and,  laaUjr,  there  wonld  be  Tory  little  adrantafie 
1&  bavin;^  plaiio>eoncare  instead  of  double-concave  glaaiea, 
an  tmall  a>  not  to  connteiact  other  ditadrantazet. — H.  W. 
A3. 

[40tS.}— SPECTACLES.— The  object  of  apeetaclM  it  to 
reatora  the  eje  aa  nearly  at  pottibfe  to  ita  orifjinal  power. 
"  J.  R.  W.'t "  eyea  magnify  too  mucb  :  he  reqairet  a  concaTe 
aipectacle  to  connteraci  tbu  defect.  He  tajt  the  ipectaelea  be 
l*aa  ntake  objecta  appeal^  teveu-ciKhtht  their  real  tize ;  it  it 
evidoit  they  are  too  concare.  Spectaclet  a  Little  leta  power- 
fnl  wonld  remedy  thit  and  mtlie  hit  eyea  ache.— Orrioa. 

[40i3.}-UR¥IN6  QLUE.— "  J.  8."  mnat  nndertUnd  that 
tile  Bare  putting  of  the  air  in  motion  will  not  dry  hit  gl.:e. 
It  it  a  bet  that  air  of  any  given  temperature,  although  tatu. 
Tatcd  with  moitture  (and  in  that  condition,  at  a  matter  of 
course,  useleat  for  dfyiog  purpotee),  becomet  capable  of  ab- 
sorbing additional  moiiture  ia  proportion  as  its  teiapsrature 
ia  t«ia«,  to  that "  J.  S."  if  be  vishei  to  go  icientillcally  to 
wrork  most  hare  tomaVieant  of  secaring  a  oonttant  mftua  of 
«iT  from  a  eomparatirely  cool  medium,  heating  it  on  ita  pat- 
s«ge  inwardt,  aa  much  aa  practicable,  then  exhautt  it,  or 
ttJlow  it  to  escape  aa  near  aa  potaible  at  the  opposite  extnmity 
of  hia  room.  Thia  can  either  bt  done  by  maant  of  a  amaU 
fan,  or  by  naana  of  aa  ordinary  Are  with  a  good  high  opao- 
ing  at  the  ehimney — eren  two  or  three  windowt  open  at  the 
t«p — or,  still  bettor,  Teutilatort,  might  autwer  the  purpose, 
aaaaming  that  the  temperature  hat  beeu  raited  coatiderably 
before  pAaaing  into  the  Toam.  No  goo4  will  be  done  without 
an  in  and  out  current  of  air. — UaTKix. 

LW54.1— VIICR03COPIC  INVEiTIQATION  WrTH  PO 
XiaiSBD  LIGHT.— I  do  not  think  that  polarited  li^ht  wil 
lie  of  any  terrice  to  "  John  Barlaycom  "  in  hit  inreatigatioa 
into  the  derelopment  of  the  Tonta  eeretUiae  or  yeatt  fungus. 
AU  that  he  will  refnin  for  that  purpoae  will  be  a  good  i  or  tin. 
and  A  or  B  aye^iecet  with  or  wilbont  a  "  condenier. "  Exami- 
nation of  acetic  add  ia  mora  the  work  of  the  chemist  than 
the  mienacopiat,  hat  it  is  conrenient  to  call  the  aid  of  the 
mienaeope  into  requisition  sometime!  that  reactions  in 
mtaiiti  quantities  may  be  observed.  For  general  polaritcopie 
innattgalionno  apparatus  can  better  answer  the  purpose  than 
a"Nichol''  prism  below  the  otgect  at  a  polariser,  and  a 
•aooad  prism  need  above  the  objective  as  an  analyser.  Thit 
latter  prism  ma^  be  conveniently  made  so  aa  to  be  capable  of 
use  ia  this  poaition  or  above  the  eyeniece.  But  in  work  I 
fled  the  former  position  the  preferable  one.  Want  of  lima 
prevents  my  going  into  detail,  but  if  "  John  Barleycorn  " 
wishes  and  the  Editor  will  allow,  I  will  give  a  few  general 
hinta  in  a  week  or  two.— H.  P. 

[1081.]— ASSOCIATE  OF  AHT3  DEQKEEE.  —  Every 
candidate  for  the  title  of  A.  A.  must  be  under  18  yea  ra  of  age 
on  the  day  of  examinaUou.  He  muat  pass  a  preliminary  ex- 
amination in  (1)  grammar  and  analytit;  (S)  £nglith  compo- 
aition:  (3)  arithmetic,  including  fractions;  (4)  geography ; 
(a)  the  outliaea  of  Eagliih  hiatory.  Failure  in  any  one  of 
these  five  tubjectt  ia  absolutely  fatal,  however  high  a  candi- 
date may  ataJad  in  the  examination  I  now  detcribe.  The 
other  part  of  the  examination  it  divided  into  four  sections  :— 
A  English,  B  langnana,  C  matliematica,  and  D  science. 
Every  candidate,  in  addition  to  the  preliminary,  must  paat  in 
two  of  the  divisions.  A,  B,  C,  and  1).  Each  of  these  diviiiont 
ia  divided  into  tecUont,  and  luperior  antwering  in  one  of 
thete  teetiont,  will  paat  a  candidate  in  the  division.  Division 
A  is  divided  into  fear  sections:— (l)Eu^iah  hiatory— a  certain 
period  given  beftmhand.  Q)  Pali  tieal  Economy ;  (3)  English 
Iiiteratnre— Ckrtain  authors ;  (4)  Oeography.  Division  B  : 
(1)  Latin ;  (Sj  Oreek;  (S)  French ;  (4)  German.  The  minimum 
for  division  C  is  four  books  of  Euclid  and  algebra  to  quadratic 
«quutioninelaMve;  D  (1)  Natural  Philosophy ;  (2)  Chemistry ; 
a)  Botany i  (4)  Geology  and  Mineralogy.  Nearly  all  caoiU- 
dalee  take  diviston  A  EnilisU,  as  they  an  obliged  to  take 
hittoc^  and  (geography  in  the  preliminary.  So  that  in  addition 
to  thia,  one  langnage,  or  cnemiltry;  or  the  minimum  of 
matbematica  will  put  a  candidate.  I  paaaed  in  honoiira  iii 
two  diviiiooa.  The  examination  is  conducted  by  the 
Univenily  of  Oxford,  at  various  local  centres  in  the  country, 
auch  aa  Leada.  Mancheater,  Ik.  The  fees  which  I  paid 
amooated  to  £2.— J.  Hauisoit,  A.  A.,  Bradford. 

[««AJ-TUaBmE.— -  PATT  EEN  MAKEa."— A  turbine 
wheel  giving  out  1  h.p.,  will  require  some  Si  cubic  feet  per 
minute  under  a  bead  of  20ft.  To  determine  size  of  pipe,  it 
will  be  requisite  to  know  the  prcaeure  acting  upon  snch 
column,  after  which  a  large  per  eentage  muat  be  alloweil  for 
frictiosL  A  turbine  will  be  more  economical  and  efficient 
than  a  steam  cnfiae  and  boiler.  Try  the  North  Moor 
Foundry  Company,  Oldham,  they  supply  small  machinea  to 
utilise  a  town's  nater.  I  have  just  pot  in  Mettra.  Spon't 
(the  publiehen)  hands  a  thoroughly  practical  work  upon 
tnrbinea.  for  the  uie  of  all  who  with  information  retpecting 

thcUL-J.  GILLAIKD, 

CMM.]— BBEtTERI.- •■  Brewer't "  temperature  it  not  too 
low.  I  pitch  my  mild  alet  at  U  «  and,  at  a  rule,  succeed  in 
getting  them  quite  bright.  It  it  verr  difficult  for  one  who 
knows  nothing  about  the  position  or  arrangement  of  his 
brewery  to  give  a  proper  explanation,  at  there  are  to  many 
dUferent  ayttema  in  ute,  ana  therefore  a  great  many  pointt' 
at  which  a  wort  coold  be  afTected.  I  wiU  not  presume  to  point 
out  to  "Brewer"  the  cauie  of  hit  alet  not  clearing  (unleta 
I  waa  intimately  acquainted  with  all  detaili  concerning  hit 
place,  and  the  ayatem  he  worka  on).  But  the  mode  or  pro- 
eedure  I  follow,  when  troubled  in  any  way  at  he  it,  m»y 
atiUt  him  in  getting  to  the  bottom  of  hit  difficulty,  and 
perhaps  discover  to  himwhere  the  evil  lies.  I  examine  the 
water  and  see  if  there  ia  anything  in  it  deleterioua,  then  the 
tnalt,  u  to  iu  being  thonaghlv  dry  and  free  fMiu  mould, 
alao  tee  that  it  ia  properly  cmahed,  not  too  Bno.  I  am  also 
J*'7  •artful  ia  waahug,  using  the  liq  nor  of  a  proper  heat,  ^ay 
1700  to  MSa,  taking  eare  always  lo  have  the  goodi  fa  I  ng 


l",Vi  *'  "**  •"■  •*•»  l*"*";  "■'"  P'"  "»'•  tap  he.io°r 
'*»' "  ',«*.  aeoording  to  the  age  of  the  malt  (I  like  it  two 
m»lka  old  at  least).  X  watch  the  copper  well,  and  am 
careful  in  not  raising  It  to  the  boU  too  quick,  then  a  steady 
nod  regnlar  boU  of  ij  to  H  hwurs,  according  to  the  hardneat 
of  the  brewiag  water  and  the  gravity  of  the  wortt,  then 
blow  off  the  ttcam  on  the  coolert  till  about  18(J»  or  190», 
and  do  not  uae  loo  much  water  in  refrigerating,  but  mn 
regular  and  not  too  atrong;  tee  to  yeatt,  itt  frethnett, 
quality,  and  freedom  from  all  Uiut  or  tmell ;  uie  lib .  or  IJIb. 
per  barrel  for  mild  ;  use  the  tuns  or  gyles  dean  and  sweet, 
and  free  from  all  mixturea  of  metal  or  anything  hkely  to 
canae  the  least  galvanic  action  or  electric  currcul,  then  great 
care  ia  requisite  in  the  working  off  of  the  gyle  tun,  which  a 
wog  praeUca  can  oaly  bring  to  perleclion  ;  taking  care  not  to 
chcckleaquickoryetraiteby  anyartifirial  hieau  the  heat 
M  lyla,  and  above  all  watch  the  proper  alteuuating  of  the 


worta,  bringing  them  down  far  enough  to  prevent  aecondary 
action  or  fermentation.  It  the  whole  brewery  thoroughly 
clean  and  tweet,  if  not,  wash  out  and  time  at  once.  Tneae 
are  a  few  very  imperfect  jottings  and  thrown  together  in  a 
very  hurried  manner;  yet  "Brewer"  may  get  some  good 
from  them,  and  1  shall  be  glad  to  atiitt  him  or  any  other ; 
only  to  do  to  with  anything  like  a  protpect  o  f  tnccett,  1 
mutt  have  more  partieulari.  Every  brneer  will  nndentand 
thit.  — Izou,  Edinburgh. 

[4007.1— MUSICAL  BOX.— The  eanteof  themntieal  box 
making  the  jarring  noite  he  complaint  ofjt  probably  that 
tome  of  the  fine  springe  underneath  the  notea  are  broken  off. 
1  have  had  one  or  two  latelv  brought  me  to  repair  with  the 
tame  complaint  and  ahall  be  happy  tu  undertake  "  Salopian 't" 
ifhe  thinks  proper.— E.  BAraaao. 

[40«8.]  — PaBSERVING  FLOWERS.  — If  "6.  O.  F." 
wiihet  to  dry  llowera  to  at  to  make  them  reeemble  everlatt- 
ing,  at  in  the  beantifuthottquete  tent 
over  from  our  German  friendt,  the 
proceti  ii  somewhat  as  followe: - 
Procure  an  apparatus  which  may  be 
made  of  zinc,  and  cylindrical  in 
shape,  open  at  both  ends,  and  with 
a  perforated  diaphragm  (as  thown 
in  aketch  in  tection),  a  cover  or  Ud 
is  also  provided  for  each  end.  Sup- 
pose the  box  to  measure  lOin.  in 
length  by  4in.  diameter.  Suffideat 
very  fine  lilver  sand,  thoroughly 
cleaned  (ram  dutt  by  frequent  wath- 
ings  in  water, dried, and  wellthaken 
np,  whilst  in  a  heated  condition 
with  a  small  quantity  of  spermaceti, 
which  ia  heU  in  readineaa.  The  cut 
at  Aowen  are  now  drooped  gently 
into  the  box  bytliecndB  soiorest 
upon  the  diaphragm  C,  the  box 
being  inverted.  When  filled  the  lid 
is  replaced  at  B,  and  the  appantna 
turned  up,  aa  represented  in  sketch. 
After  removing  the  cover  A,  the 
cool  sand  ia  caused  to  percolate 
through  the  perforationa  until  the 
whole  insterstices  between  the 
flowers,  and  also  the  apace  above 
the  diaphragm  are  completely  filled. 
After  replacing  the  lid  the  appa- 
ratua  may  be  placed  in  an  ex- 
hausted oven  overnight,  bdng  care- 
ful to  hare  the  lid  B  placed  loosely  on 
the  top.  The  sand  supports  the 
flo  were  and  preserves  the  Integrity  of 
the  pettlt  during  the  prooett  of  detti- 
cation,  and  the  apermaceti  it  evidently  intended  to  prevent 
the  tana  from  aahering  to  them  through  the  influence  of 
the  heat  aud  moitture.  When  the  deuicatiou  it  completed 
the  lid  A  it  removed  and  the  taiid  allowed  to  etcape  which  ia 
of  courte  available  for  future  ope  retioui. ^Matrix. 

[40n.] -DRAUGHT  IN  BOILER.—  "Jonath"  tavt  the 
fine  of  the  chimney  hat  been  repeatedly  twept,  but  \  feel 
quite  sure  it  does  not  get  thoroughly  cleaned.  Let  "Jonath  " 
mind  and  see  the  sweep's  machine  through  the  chimney  top ; 
in  fact  he  must  be  sure  to  tee  thnt  the  Duet  throughout,  friim 
the  fire  to  the  chimney  top,  be  thoroughly  cleaned  with  a 
really  good  itiff  whalebone  brush  ;  the  inside  of  tubes  or  flues 
makes  nothing  but  what  a  stiff  brush  will  scrub  out;  the  in- 
crustation iniide  tna  boiler  has  nothing  whatever  to  do  with 
the  draught  of  the  flues,  l^ielieve  sooie  part  of  the  chimney 
or  flues  are  almost  blocked  up  with  toot;  let  the  bottom  of 
the  old  flue  or  chimney  be  bncked  up. — Andeiw  Johksor. 
[407ai-RA[LWAY  GUARDS'  WATCH.— From  long 
practicafexponence  1  do  not  hetiutein  tUting  mj  belief  that 
poc^r^chnnometers  are  a  mistake.  "  Railway  Guard  "  would 
find,  if  he  had  one,  were  it  ever  so  good,  that  if  he  ran  the 
distance  of  the  length  of  a  train  with  a  chronometer  in  his 
pocket  that  the  shaking  would  cattle  it  to  vary  seconds,  and 
that  it  would  be  some  time  before  it  would  recover  and  get 
back  to  ita  rate  again.  Uy  opinion  is  that  a  thoroughly  good 
English  lever  with  about  ten  holes  jewelled  and  a  chronq- 
meter  balance  costing  in  silver  cases  £9  to  £10  is  as  good  a 
pocket  timekeeper  at  could  be  detired.  If  neceiaary,  Icould 
give  "  Eailway  Guard "'  namet  and  addreties  of  railway  sU- 
tion-masters,  olerOs  and  othen  ,who  carry  these  Identical 
watches  and  friim  hing  use  hare  proved  them  to  be 
thoroughly  reliable. — Chbono. 

[408*.]— FLUTE.— If  Mr.  O'Brien  will  take  my  advice, 
he  will  keep  hit  flute  aa  it  is.  The  difference  in  pitch  is 
surely  not  a  fault,  and  can  only  be  inconvenient  if  hewanta 
to  play  with  another  instrument  of  the  present  concert 
pitch.  Neverthelesa,  if  he  persittt  in  having  it  altered,  he 
thould  apply  at  Rudall't,  CUaring-crolt.  They  wiL  tell  him 
whether  they  can  do  it,  and  will  give  him  honett  advice  in 
the  matter.  Further,  they  will  not  charge  more  than  tome  of 
those  needy  houiet  who  are  ever  ready  to  alter  ins  truments 
to  order,  wiihout  caring  whether  they  improve  or  enpil 
them.— ^Mn  Rthia. 


l-FITZROY  STORM  GLASSES.-Theseare  to  be 
Sad  so  cheap  thai  they  are  hardly  worth  the  trouble  of  mak 
ing,  and  u  weather  guides  they  are  perfectly  ujeleas.  I  have 
tried  several.  1  have  had  one  undisturbed  in  my  tummer 
houte  for  two  yeart,  but  itt  indicationt  are  to  wild  and 
contradictory  that  there  is  not  the  slightest  dependence  upon 
It,  and  I  only  reuin  it  for  the  barometer  attached.- AXAUua. 
[40B8.1—FITZROY  STORM  GLASS.— The  composition  it 
two  drachmt  of  camphor,  half  a  drachm  of  nitrate  of  polat- 
tinm,  half  a  drachm  of  chlorate  of  ammonium,  diatolved  in 
about  two  onncei  of  absolute  alcohol  mixed  with  two 
ounces  of  distilled  water.  To  be  placed  in  a  glass  phial 
abont  ten  inches  king  and  three-quarlen  of  an  inch  in 
diameter,  nearly  filUng  the  phial,  which  is  to  be  hermetically 
sealed.— GlMlL. 

I   watih  the  copper  well,  and  am  la.  LSiTh^f  \°""*^  FROM  THE  QLOBES.-'.Gimel  " 

itheboUtoo  onl^ik  th.^.°Lj.  r'S»'^'f''J'°''"™™';»^     The  fact  i.  it  ought  to   be 

^  mstead  of  9|,  which  will  bring  out  «  miles  netrtii.     But 

the  meet  aeeurate  way  ie  by  trigonometry  and  loganihms.  as 

[40»I.]-COPPER  COIN.-The  coin  of  "N.  T.  M."  is  one  of 
the  common  Nuremburg  tokent,  of  which  accottnte  have  been 
given  to  often  in  the  EsoLisK  MicHABic.  It  it  of  no 
value  — Hnnai  ir.  Hcnraxi,  U.N.S.,  kc.,  Jw. 

[4094.J-COPPER  COIN.-U  a  toutter  or  aUn  pkce. 
ttruck  probably,  at  Snelling  thinkt,  between  1872  and  liOO. 
"  N.  T .  M ."  mutt  look  into  back  numbers,  where  be  will  find 
anthorities  given. — D.  T.  Batty 

est  coin  of 
our  King 


[40»5.]-S'iLVEa  C0IN3.-The  second  and  Urges 
a  "  Beguiaar  "  is  a  silver  ifeiuer  or  penny,  struck  by 


aichard  1.  for  bis  French  kingdom  of  Poitou.  It  bears  on 
the  oiune,  a  cross  patie  and  RIGARDVS  REX  (Bichard, 
King).  Snrr»,  the  bame  PICTAVIENSIS  (tciUn)  in  three 
linea.  Thia  coin  it  common,  and  worth  ab<  ^Sa.  if  in  fine 
preterratioQ.  The  tenet,  to  which  thit  b>  ega,  of  coins 
struck  by  English  princes  in  France,  is  tern  .'the  Anglo- 
Gallic;  and  it  includes  piecea  of  Aqnitaine,  «itou,  Bour- 
deauz,  Calais,  Paris,  Caen,  Tourt,  Limoges,  Antt  -.rp,  Bruges, 
Ghent,  Ypres,  Toumay,  etc.,  embradng  also  almost  every 
partof  France.— UeirsY  W.  HinrUT,  H.N.S.,  Ice.,  ke. 

[4095.1— SILVER  COINS.— The  largest  aUvar  eoin  ia  a 
penny  of  Richard  I.  There  arc  no  Engliih  coins  of  thia 
king,  thia  coin  wat  coined  in  Poictou,  (Pictairentit  on  the 
reverse).  Xhev  were  formerly  very  rare,  but  not  to  now.  at 
hordes  have  been  found.  The  small  coin  of  no  interest 
Should  be  glad  if "  A  Beginner  "  wonld  correspond  with'  me, 
that  I  may  have  his  address.— W.  NiLsou  Last,  Bury 
St.  Edmunds. 

[4095.1— SILTKa  COINS.— No.  1  is  of  a  Doge  of  Venice 
(Leonard  Loredaao ?) ;  the  name  ia  just  where  the  letten  are 
not  given:  on  one  side  the  Saviour  and  "  LAUSTIBISOLI," 
"praise  to  Thee  alone."    Beverae,  "  S.  Mark  and  the  Doge." 

"Dux.  S.M.V."  Doge,  a  Mark,  Venice.    No. 

2  I  read  "  KAROLUS  REX  FR"  ;  rev.  PICTAVIEXSIS.  and 
think  it  is  of  Chsrleall.  King  of  France,  and  struck  at 
Poicticrs. — Buhaxoih  . 

[4097.J-A  VEIX>CIPGDE  F0aSP0RT8M£N.-See  reply 
amongst  the  lettera 

[4100].-SWA6INGSCaEW.S.— U"  Amatenr  Blacksmith  " 
does  not  want  an  Oliver  to  forge  hia  set  screws  and  holla  he 
could  euily  make  some  ewaging  toola.  If  he  wishes  to  make 
hexagon  heads  to  bis  boils  he  will  require  nn  extra  set  of 
tools  s  but  they  an  iaexpentive  if  be  gee*  the  right  way 
about  it — J.  U. 

[4109.]-HALL  MARKS.-The  beet  book  on  the  hall 
marks  it  "  Hall  Marks  on  Gold  and  Sliver  Plate,"  by  W. 
ChaSera,  F  .S.A..  3rd  edition,  price  3s.  fid.,  published  by  J. 
Davy  and  Sona,  137,  Long  Acre,  liondon.  It  is  a  most  useful 
book,  and  gives  Ubies  of  the  date,  letten,  and  marks  of  every 
aasay  offlee  in  the  United  Kingdom,  from  the  earliest  periodM 
their  use  to  the  present  day,  with  fac-similiee,  and  a  mast  of 
valuable  informarion.— Hmai  W.  Rmnwwsi,  M.N.S.;itc. 

r410«.]— GOLD  COIN  OF  EDWARD  III.— In  asking  the 
varue  of  a  quarter-noble  of  Edward  III,  I  presume  that 
''  Caateye  Diamond  "  means  one  of  his  fourth  issue,  in  the 
list  and  following  yean  of  hia  reign,  which  bean,  oicerii,  a 
treason  (or  border)  of  eight  arches  pointed  with  trefoila,  con- 
taining the  royal  arms  in  a  beaded  shield.  EDWARD.  DEI. 
GR.V.  REX  ANGL.  (more or  less  abbreviated).  Reperse,  a 
lestura  of  eight  arehea  with  flenr-de-lit  and  hont  alternately 
in  the  anglet.  containing  a  crois  tleur^.  Sometimet  E  in  the 
centre.  EXaL  TABITUR  IN  GLORIA.  Full  weight,  30 
graint  troy.  Thit  coin  it  common:  worth  12t.  to  15a  Other 
quarter- nob  let  of  preceding  iuues  are  rare,  and  weigh  several 
grains  more.  If"C.  D.'a"  coin  weighs  more  than  80  gra. 
1  should  be  much  obliged  if  he  would  kindly  eend  me  a  seal- 
ing-wax impreaaion  by  poet.  —  UxHaT  W.  Hiitrni, 
Markham  House,  Brighton. 

[4IOa]-C01N  OR  TOKEN.-Ia  a  halfcrown  of  what  it 
termed  "  Gun  Money,"  and  was  coined  on  account  of  the 
exigenciea  of  James  the  2nd  when  in  Ireland;  crowns, 
shillings,  and  sixpences  were  also  struck  in  the  same  metal, 
and  bear  dates  ISdS  and  1990.  The;  were  coined  from  old 
brass  ^ns.  For  pajticulara,  see  "  Simon's  Essay  on  Irith 
Coina'  They  form  a  very  intcrettiog  collection,  at  they 
were  ttruck  with  the  name  of  the  month  on  them,  thit  wot 
ttruck  in  Augutt,  1689.— D.  T.  Battt,  9,  Fennell-atreet, 
Manchester. 

[4108.1-WHAT  COIN  IS  THISf-ltit  a  gun  money  halT 
crown  of  James  IL  The  following  extract  ia  from  my  "Guide 
toEngltih  &)Lni,"  part  ii.  p.  112:— "When  Jamea  landed  in 
Ireland  in  March,  1889,  to  attempt  the  recovery  of  bit  Jo- 
minions,  he  retorted  to  teveral  expeaienit  to  remedy  the  tear- 
city  of  money  m  that  kingdom.  Pint  of  all,  the  value  of  the 
gtunea,  at  being  of  eatier  carriage  than  the  silver  money,  waa 
raised  one-fifth,  or  20  per  cent.,  whilst  the  silver  coins  were 
raised  no  more  than  one-twelfth,  or  8|  per  cent.,  and  other 
foreign  gold  aad  silver  in  proportion,  that  what  money  he 
coold  obtain  might  go  a  greater  way.  However,  as  all  these 
expedients  failed  to  procure  a  sufflaent  supply  of  money,  he 
cetned  braes  and  eopper  sixpences,  which  were  made  current 
byaprocla-nationdatcd  June  18lh,  1889.  Half-crown's  and 
shillings  were  soon  after  added;  made  current  by  prticlamntiOQ 
S7th  June.  Crown  pieces  of  while  metal  were  ordered  to  be 
cuirenton  the  21tt  April,  1690.  The  half-crowns  of  rapper 
aad  braaa  previoniy  issued,  were  called  in  in  Jnne,A690,  re- 
stamped  with  the  die  of  the  crown,  and  ittued  at  tbf  value  of 
five  ihillingt.  The  battle  of  the  Boyne,  on  July  Itt,  put  a 
tlop  to  thete  bate  coinaget,  which  derived  their  name  of  "gun- 
money  "  from  being  made  of  bruM  cannon,  brou  and  copper 
kitchen  uteniilt,  he."  XXX.  lignifiei  thirty  pence,  the  >alue, 
and  "  Aug.'  the  month  when  it  wat  coined.  The  thilling  and 
sixpence  are  exactly  like  your  corretpondent't  half-crown, 
except  that  they  have  "  XII."  or  "  Vi.''  for  the  vahie.  Value 
of  all  three,  fid.  tolt.  each.— HBttVT  W.  Henfbet. 
'[4lia]-PB0BLEM-THE  FOLLY  OF  ALGEBBA.-Tho 
)iuition  of  our  friend  "  Algebra  "  it  just  one  of  tliote  which 
mayswell  prove  how  unnecessary  is  his  science  itself.  His 
problem  is,  "  A  gentleman  having  mortgaged  on  estate  for 
£3000  at  6  percent  compound  interest,  he  is  now  desirous  of 
knowin  g  in  what  time  he  shall  diacharge  the  said  debt  and 
interest  by  paying  the  mortiragee  of  £187  yearly."  Here  ia 
"  Algebra'i "  uiual  flaw.  There  need  not  bo  any  compound 
interetl  1  (impound  interett  pertaint  only  to  such  a  cute  as 
when  perhaps  a  reversion  is  purchased  in  advance ;  or  again 
when  nothing  is  to  be  paid  till  a  reversion  or  life-policy  be- 
comes available.  In  such  a  traniaction,  no  money  is  paid 
year  by  year ;  there  ia  a  lump  sum,  either  at  the  beginning  or 
at  the  end.  But  here  the  mortgagee  geU  £187  yearly.  The 
S  per  cent  on  £2000  would  be  only  £iaa  Therefore,  any 
bookkeeper,  any  solidlor,  any  accoonUnt,  any  actuary,  would 
aimplytake£10Uoutoftbc£187,  aa  (regularlv)  paying  the 
5  per  cent,  annual  intereat.  I  am  well  awa-e  ti^at  our  Iriend 
"  Algebra"  wanta  ihe  "  £2000  at  5  per  cent,  compound  inte- 
rett '  to  ga  on  accumulating,  in  order  that  there  may  be  a 
more  tortuously  big  total  to  be  met  by  the  ei!l7.  But,  there 
need  not  be  auy  such  accumulation.  There  nenr  kuhU  ie 
in  plain  fact,  in  the  very  case  supposed.  The  intended  oom- 
plicatUB  is  only  a  riddle  for  riddle  sake ;  it  ia  mere  x,  mere 
algebra,  mere  gratnitout  muddle,  mere  needleti  lelf-myitifi- 
cation.  So,  to  one  half  of  hia  query,  "  in  what  lime  shall  he 
diacharge  the  taid  interest  t  "  My  reply  it,  the  ialereai  shall 
be  ditcharged  annually,  out  of  Ibe  £197.  Then,  as  to  the 
tecond  question,  we  teethere  wimttl  remiin  £87  per  annum; 
this  would  be  a  sinking  fund  paid  lo  the  mortgiigeo,  and  this 
accordingly  ought  to  Iruotity  at  compound  interest,  aay  5  per 
cent.    That  the  awful  problem  of  "  Algebra,"  when  popped 
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into  the  kopp«r  of  comaon  ienu.  ooinoi  oat  in  the  foUawioK 
aimple  ibeiifl : — Hov  kwK  will  £97  at  5  p«r  cent  compoana 
intcnit  take  t-  'leooms  £2000?  Surely,  not  even  "  Algebra  " 
penpDifted  w-'  illeire  that  alKebra  ii  mated  for  racb  a  oom- 
moa-plaoe  b>  «'  anthnwtic  a«  this,  aa  ordinarr  intereit  lam. 
Fire  pereer  jaiOl  will  be87ihiUings;  addthiato  £S7  aad 
w*baTe£P  it.  This  is  one  rear.  Then  6  per  cent,  on 
<S17t.wiu.MeU0B.4d.  Add  (his to  £91, ifc  Thismakea 
two  yeaM.  We  have  only  to  go  on  with  inch  aiunnent&tioa, 
till  wo  get  £2000;  and  then  '-Algebra"  wiU\now  what 
time  it  wonld  take.  It  would  be  a  ihorter  "  tine,"  both 
anuueing  aad  doing,  than  he  seemi  to  thiok;  and  I  pur- 
pcodj  avoid  all  "fancy"  modes  of  ealcolation ;  I  go  on  the 
moat  Iramdnun  footing.  Bat  we  need  not  pnrsae  the  prob- 
lem, sinoe  it  is  abohdantly  clear  that  oar  fri'md  did  not  Arst 
ask  himself  whether  his  own  case  poascssed  even  poesibility 
Thanks  to  his  own  bedoading  algebra,  his  miud  faded  to  dig- 
cera  that  his  cofanonnd  intereit  not  on!/  need  not  grow  where 
he  wants  to  pot  it,  bat  also  really  it  wonld  never  eiist  at  aU 
in  relation  to  the  £'^000 ;  of  which  the  saperabandant  yearly 
inftozof  £187  is  the  proof.  In  this  manner,  in  the  problem 
of  every  professed  algebraist,  there  is  always  some  stnltifying 
element,  some  groundwork  fatal  to  his  own  platform,  so  that 
the  hypothesis  dofi  not  even  eihihit  veniimilitude.  The 
** problem"  is  always  as  if  I  propouniled.  Suppose  a  nun 
had  no  mouth,  and  could  only  drink  through  his  now  ?  then 
how  many  peeks  of  fried  potetoet  would  he  eat !  "  Eat  ?  you 
ssy;  how  could  heeatt*'  So  also  our  "Algebra's"  compound 
ntaeat  is  the  esliBc  without  a  laouth.  The  science  (excuse 
plainaees)  is  all  raboish.  The  French  Instilute  decreed  that 
■hrfDology  is  loo  vagoa  to  be  called  a  science.  Algebra  is 
lake  phsaoology;  and,  if  it  wonld  not  be  civil  to  say  thoy  are 
hoth  hnmhug^  we  may  certainly  say  thay  are  both  mistakes. 
— Oi««i. 

t4ISS].-M8TII,tBiy  WATEIL-«iroi«a"  may  make  a 
cheap  and  handy  appamtns  for  tliis  purpose  by  soldering 
down  the  lid  of  a  tin  saucepan  with  a  bole  cut  into  the  top, 
nto  which  a  pipe  i»  dmly  fastened.  Then  he  slaiald  get  a 
small  tub— a  hmer  cask  rar  instance— and  bore  a  hole  in  the 
side  an  iaek  litom  the  bottom.  A  few  yards  of  ordinary 
gas-pipe,  with  oae  ead  passed  thoongh  the  hole  is  the  tub, 
the  other  luted  en  to  the  pipe  in  the  lid,  and  the  ramaind  r 
coiled  up  in  the  tub,  will  eomplete  a  still  which  I  think  wil  1 
answer  hia  purpose.  The  tube  sbouJU  be  Uled  with  cold 
water  (which  may  reouire  changing  now  and  tfaeu),  the 
saucep^  three  parte  full  of  water  put  on  the  fire,  something 
pUeed  at  the  ead  qf  the  pipe  projecting  fnirn  the  tub  to 
eateh  the  distilled  water,  and  his  apparatos  will  go  on  with 
itswork  without  requiring  much  atteution.  Of  course  an  old 
kettle  will  do  as  well  as  a  sancep^in,  and  anything  that  is 
watertight  will  answer  the  purposes  of  the  butter  tub.— Saul 

RlIUA. 

C4138}.— SOLDSBINa.— The  proper  anz  for  braa  is  borax 
aiiied  up  with  Bath  metal  solder.  If  the  bass  is  of  iuimor 
quality  he  must  use  nearly  half  blaok  solder,  which  is  geae- 
rally  called  apettar  teda.-J.  M. 


lOTES  A5SQU1SKIES. 

[4127.3— MOUKTIKO  CHART.— Would  any  reader  inform 
me  how  charts,  Stc,  are  mouotcd  on  cloth,  and  the  kind  of 
oloth  whioh  answers  best  for  the  purpose;  1  have  tried 
several  times  but  owing  to  the  paper  expanding  and  the 
cloth  contracting  when  wetted,  they  do  not  lay  quite  smooth 
one  on  the  other  ?  I  shonld  also  like  to  know  how  to  varnish 
charts  and  drawings.  What  siie  aad  varnish  should  be  used  F 
— CoKsTAST  HiiDna. 

r4128.]-WATCHM AKINO.-WiU  "  Kobody."  or  a«y  kind 
subscriber  kuidly  inform  me  how  the  jewels  are  fitted  to  the 
plates  of  watches?  1  know  it  is  the  custom  of  oonntry  wstch- 
makers  to  aend  their  jobs  that  require  new  jewels  to  London 
Udbavetheafltted;  but  I  ahooldlike.  if  poauble.  to  be  able 
to  fit  them  myself.  Aaather  qosstioo  I  should  like  aasweied 
if  any  bnitbac  raader  tan  do  so.  What  am  I  to  do  with  a 
watoh  that  hM  bad  a  august  applied  to  its  balance ;  aiace 
«hen  it  has  lost  about  aa  hoar  every  d«y.  I  have  hen 
lafernudby  a  friend  that  if  all  the  steel  in  the  movement  is 
dipped  ia  a  liquid  prepared  for  the  purpose,  and  then  cleaned 
in  the  usual  way,  it  will  go  aa  well  aa  ever ;  but,  aafortan»tely 
for  me,  ha  cannot  rseellect  of  what  the  liquid  is  composed. 
Can  any  reader  inform  me  ?— CoMPgnsATtn  Bai-ancx. 

[4U|}-nSHfi>UBN'3  NETS.-Woald  some  obliging 
readerlnfonB  me  how  ishermen  make  their  nets,  as  I  wish 
ts  make  some  for  the  gardea.  A  small  sketch  showing  how 
the  twine  is  paaacd  wonU  be  of  service ;  also  what  stuff  to 
make  then  of  to  praveat  them  rotting  ?— SoouurairDaiDM. 

C4180.]— FBBN  CA8E.-I  aaked  lately  for  a  deaign  Ito  a 
Wardian  case  for  ferns  and  moea,  and  received  a  reply,  but  the 
design  though  substantial  enough  is  clumsy  and  anything  but 
a  parlour  omaraeot.  Perhaps  yon  would  be  kind  enongh  to 
reinsert  the  query? — Bcolopekdkivic. 

niSI.}— SUNDIAL.— At  what  angle  shonld  thsgaomon  of 
a  dial  be  placed  so  as  to  castnoshndow  on  the  longest  day  at 
mean  noon  supposing  it  to  be  placed  nactly  opposite  the 
point  in  the  horison  where  the  son  first  appears  on  June  SL — 
w.  H.  C 

rU82)— TELBSCOPE.— Is  it  good  work  for  an  8Jia. 
reflector  to  pick  up  Jupiter  when  only  9°  of  the  sun,  and  at 
what  distance  from  the  sun  ought  the  same  instrument  to  piek 
ap  Hers  and  Mercury  — W.  C. 

[413S.]-SIDEBIEAL  TIUB.-Row  to  set  a  sidereal  clack 
at  uaetly  sidereal  time,  and  how  to  teat  its  oatformaace  ?  - 
W.  H.  C. 

[41*4.]-STAIII8  ON  CUITH.— Will  a  bratter  reuler 
kindly  ininni  me  if  there  is  anything  br  rsaeviug  the  red 
stains  (ran  black  doth  caasad  by  dUaled  salphorte  aeid  or 
aalphata  of  copper  being  apilt  on  it? -II.  A. 

[41SS.}-8TEAMINO  BOTTLEH.  -I  want  a  small  boUe' 
to  steam  dirty  hottlee  la  a  tub.  Can  any  of  our  readers  give 
me  a  hint  how  to  plan  one  that  will  not  cost  moth,  and  also 
state  what  pressure  of  steam  it  will  leqoire  to  boil  the  water 
in  a  tab  containing — say  40  gallons?— Sikplkx. 

[4IS«.)— BOO  HATCHING  MACHINE.-Woiild  «oms 
oae  of  your  readers  give  me  the  InTarmation  in  detail  of  binv 
to  make  an  egg  hatthing  machine,  with  the  particulars  of  Ike 
process  of  working,  and  oblige  ?— P.  Q.  Id. 

[4137.]-BtlAZIN6  BAND  SAWS.— Will  some  kind  cor- 
respondent give  me  instructions  on  brazing  hand  saws?— 
SvBScatsuTo  N(w  Voluice. 

[4138.]— DESIGNS  F0&  STAUPINO  TEA  T&AYS.  &c 
—Uow  could  I  obtain  some  good  designs  foe  the  wocking  of 


stamps  by  steam  such  as  are  usad  in  the  Bijick  Country  for 
stamping  tea  trays,  waiters,  be  ? — C.  D. 

C4139.1-STA1NS  IN  VEXEEL-WiUanybratherreader 
kindly  inform  me  the  best  way  to  remove  stains  from  veneer- 
ing without  injuring  the  wood  ?— J.  B. 

[4140.>-roRBI6N  CAKUINE.— Where  is  it  made,  and 
how?-A.P.  8. 

[4141.1-KLLIPTOGKAPH.-I  have  been  looking  out  Ibr 
aome  time  for  an  inatrumsnt  that  will  deacrike  ellipae,  suck 
as  is  used  in  isonietrieiil  perspeetive  drawing,  but  have  not  yet 
seen  a  really  practical  instroount.  Coald  aay  of  your 
readera  ioform  me  if  inch  an  Jostnunsnt  has  kasa  made  tkat 
aaswers  the  purpose  better  tlian  drawing  liaeo  through 
pointa  by  the  hand,  or  by  the  eompaases  from  fonreeatmsF— 
THOHAa  Khitu. 

C41M,]— DYEING  W(X)LLEN  CARPETa— Can  any  kind 
reader  inform  me  if  there  ia  a  work  pub  lishwi  t><»t  eirrs  in 
detail  tlie  pnesssee  of  the  printing  and  the  dyciu,;  u.'  wuUlea 
carpeta,  fcc.  ? — Akicob. 

[4148.]-POrrERY.— Will  someone  be  m  good  as  to  teU 
me  how  many  degrees  of  heat  are  required  to  hake  an  ordinary 
china  plate,  and  to  give  me  the  calculation  whereby  this 
number  is  arrived  at  ?— tfinivitllAHA. 

r41«.}-yiEE  CLAY.— WUl  any  felknr  reader  kindlv 
inform  me  bow  to  make  Are  clay  and  earthenware  on  a  amaU 
scale  as  I  wish  to  make  some  p'ipea  for  water  ? — Amct'S. 

r414i.j-OlL  VARNISH.-Will  some  "brother"  kindly 
inform  me  of  the  beat  known  oil  Tarnish  ttt  oil  paintiags  of 
value  f-J.  8.  «■     — . 

r4l4«]-BOOKJ  ON  PRINTING-Woold  any  brother 
reader  tell  me  where  I  eouM  procure  a  good  work  un  printing 
for  young  beginners?  I  know  of  one,  but  the  price  is  7s.  6d. 
1  want  something  at  about  Se.— Youmq  PaiMTaa. 

[4147.]— com  OR  MEDAL.— WiU  oae  of  your  nnmii- 
matic  readers  tell  me  what  the  following  ia?  It  is  not  quite 
so  large  as  )  farthing.  Obv. ;  sinister  butt  proSle  of  Geurgi; 
IV.  nadraped,  laureateil  legend— Georxius  IV.  Dei  irsiia  ; 
1827  under  head.  Rev,:  Britania  seaieil  on  shield  with  tri- 
dent in  left  hand,  right  hand  on  shield,  rose,  thistia.  and 
shamiock  conjointly  uuder.  Legend:  Britannia  Vex.  fid. 
Def.— EwKEoua. 

|;4148  }-RAMSB0TTOM'3  PISTONS  -I  want  to  know  if 
it  IS  possible  to  chsngc  the  riags  of  Kamsbottom  pistons 
without  taking  them  off  tbe  cylinder,  and  alin  if  it  is  possible 
to  make  the  Cornish  high  pressure  valves  to  work  with  one 
fiice,  aa  tbe  two  faces  ana  always  getting  out  of  order  ?— O.nb 
IN  Nkrd. 

MHB]— ELECTRICITY  AS  A  RESOSDX  lOR  EPI- 
LEPKY.— I  should  feel  grateful  to"  W.  A."  or  any  of  your 
scieotiffe  correspondsnts  informing  me  if  ehictricity  is  a 
remedy  for  epilepsy,  as  I  have  been  auTeriiiK  from  it  5 
years,  and  am  tired  of  doctors,  besides  having  lost  a  good 
deal  of  my  hard  earnings,  and  received  no  beoelit  ?— T.  H. 

[4150.3— BOILER  lEEDINO.-Caa  any  correspondent 
ten  me  of  aay  method  of  getting  water  into  a  boiler  contain. 
ing  compressed  air  arithout  the  use  of  a  pump  ?  A  speedy  and 
intelligible  answer  will  greatly  oblige?— Aiticvs. 

[4161.]-BOTANICAL  QUERY.- Will  aome  botanist 
kindly  tell  rae  which  of  the  OrckUat  is  the  following.  It 
answers  in  most  particulars  to  the  description  of  the  "  Orchis 
ustulata,"  only  great  stress  is  laid  in  botany  books  on  its 
dwarf  growth,  whereas  mv  orchis  is  decidedly  tall.  Sepals 
dark  purple  forming  a  helmet,  inrluding  the  two  smiill  petals. 
hp  white,  spotted  with  purple,  deeply  S-cleft;  spur,  short; 
bracts,  about  half  as  long  aa  the  germ,  upper  ones,  Ipurple  ; 
spike,  oblong,  rather  crowded;   root  knots,  two:    hsaves, 

freen,  lover  ones,  broad  and  egg-shaped ;  height,  from  8  to 
0  or  12in. ;  Bahilai,  meadows  in  North  Yorkshire— E.  M.  P. 
[4163.]- MANUFACTURING  GAS  FROM  VEGETABLK 
SUBSTANCES. — Can  any  of  your  very  nuuieroui  correspon- 
dents tell  nie  where  I  can  find  an  accoant  of  the  method  of 
making  gas  for  illuminating  purposes  from  waste  vegetable 
and  oily  matters.  I  am  informed  that  Paris  is  partially 
lighted  with  suoh  gas  ;  but  I  cannot  learn  bow  to  make  it. 
I  wish  to  learn  tbe  method  thoroughly  in  oider  to  practise  it 
abroad  in  the  wilds  of  South  America  where  I  am  going.  If 
it  be  an  Engliso  patent,  I  woohl,  of  coarse,  willingly  pay  for 
permisaiouto  use  it— Duioo  UsoN. 

J;41&3.>-CO  LOU  RING  WIRE.— Wdl  anjr  kind  reader 
arm  me  if  there  is  aay  fluid  by  which  I  can  coat,  or  ataia 
Iron  wire  a  dark  straw  or  brass  colour ;  also,  wthat  is  used  Cor 
colouring  pins? — A.  E.  0. 

C4154.]-KNGRAVEI>  STEEL  FLATE.-I  have  a  vahuble 
steel  pbiM  which,  sfter  having  had  soma  copies  printed,  I 
wish  to  preserve  (or  future  use.  WiU  soma  eorrsspondent 
tail  me  now  to  prevent  its  rusting,  kc.  ?  It  has  been  retomed 
from  the  printer's  slightly  covsrra  with  was.— H.  W.  U. 

[415.->]-PH0rO8RAPHlC  ASU  DISSOLVING  VIEWS. 
— <!oahl  any  of  our  friends  who  understand  optia  assist  me  ? 
1  want  a  half-plato  lens  for  taking  pbotoa.,  and  a  magic 
lantern,  li  it  posaibie  to  have  the  two  combined  in  one 
lense  with  a  43in.  condenser  ?  OmM  any  of  our  kind  fHends 
inform  me  where  I  could  get  the  lensea,  and  their  coet,  and 
if  it  is  really  possible  to  bare  the  two  perfect  lenses  combined 
la  one?— A  SuBsoaiaia. 

r41S«l— BOOK  ON  WATE&WHEBC8.— I  shaU  be 
obliged  if  any  of  our  fellow  rsaders  can  refer  me  to  a  good 
practical  modern  work  on  the  coaetroction  of  watorwheels, 
in  either  the  English,  Frsnoh,  or  German  languages? — 
AQUaaiDS. 

(41S7.]— REED  O&VAN.- Having  read  the  varioosaKiclee 
by  our  talented  coabributors  upon  the  pipe  aad  reed  organs 
and  hanaoaiassa,  I  have  come  to  the  conclusion  to  bairn  one 
of  these,  and  as  I  have  aot  the  ream  at  ray  disnoaal  for  a  pipe 
'organ,  1  havethooght  af  a  reed  organ,  the  (free)  reeds  of 
which  I  wobM  eaeloea  in  short  pipes.  I  want  t  naaaals  and 
8  rows  of  reeds,  the  elope,  I  shonld  like  beiag  doable  diapason 
16ft.  fiute  8,  fifre  4.  bassoon  8,  hautbois  8,  lluto  8,  chuion  4. 
Shoold  the  pipes  be  circular,  or  would  any  difaranee  be  made 
ia  aoand  by  making  thea  the  shaae  of  the  ned  frame,  sad 
what  voBld  be  the  aiien  and  modifieatioas  tequiiad  for  the 
vaiiaun  atop«  also,  ihoald  tha  reeds  be  find  at  aa  aagle  with 
the  alls  of  tbe  pipe,  or  laid  horitontolly  within  it.  WouU 
tho  "  H.  B."  oUigo  by  giving  small  diagram  of  timing-screw 
action  in  Myers  Bolophnns,  and  could  Ispply  it  to  the  pipes. 
Also,  shout  what  size  would  the  sound  board  require  to  be, 
as  I  intend  to  follow  "  An  Adept's  "  iastructioos  in  tbe  wood- 
work." If  "  H.  B.,"  "  Ekve, "  or  any  of  our  talented  writors 
would  favour  me  with  their  advice,  they  would  greatly  oblige. 

[4159]- WATER  PUMP.— WiU  any  brother  subscriber 
give  a  rule  for  finding  the  number  of  gallons  a  pump  will  lift 
per  min.,  having  a  lUin.  steam  cylinder,  a  Sin.  ram,  lOin. 
stroee,  making  20  strokes  per  aun.-^)in  ur  Nua. 


[4159.3-MNEGAR.— WiU  any  reader  girt  a  isr^  t,r 
making  vinrgar  for  ptdcliixg,  aad  how  much  malt  voillj' 
take  to  the  gallon.— E.  11. 

[4100.]— KILLING  MOTHS,  kc— Will  any  braUuvT^ls 
inform  meif  thereisiiny  liquid  to beohtained.thstTiiliUft^ 
life  of  moths,  flies,  Stc,  vithont  impairing  their  boatT'  if 
nothing  of  the  kind  can  be  bad.  what  ia  the  quieknt  ud  loi 
plan  oTtaking  the  lif^  of  inoecta  intended  for  pieaerfitmo.- 

[4181.]— REFRIGERATOR.— Win  some  brother wnkeru 
sist  me  in  mv  troubles  ?  I  want  tolLive  tome  meaiu  otlttymi 
ice,  for  say  tnree  davs  at  a  tinae,  and  believe  the  onW  vtt  i 
to  keep  it  is  ia  a  refrigerator ;  can  anybody  ei|dain  the  ;cft- 
ciple  and  how  made?— Cmco. 

[41M.3-8TRENGTHEinNG  BTKEL  WIRE._Win«, 
kiadly-dtspoaed  wire  worker  tell  me  how  t  can  strenftb 
bard  drawn  plated  or  steel  wire  fWm  30  to  40  gusge.— Isc!. 
[41«S.]-LEAD  STICKING  TO  STEEL.— How  eu  In- 
vent the  lead  sticking  to  steel  when  hardeaed  intt.— Asai. 
[41(4.}— SLITS  IN  STEEL  OUAGES.- How  aratkstei; 
fine  sUts  cut  in  steel  gcages  ?— A^oflb 

H1«\-ASTR0N0MICAL.— WiU  aay  of  your  sstioao- 
mieal  friends  give  me  a  plain  and  easy  formula  to  coaFert 
heliocentric  longitude  and  lattitnds  ia  geooeatric:'-.? 
BoB.tD,  Uandeworth. 

rtl««.T— SCRATCHED  OBJECTTeLASS.— Iharesnebinr 
glass  belooging  to  a  telescope,  which  is  rendered  useless  br 
having  a  numberof  scratches  on  it.  WiU  some  of  your kt&ii 
readers  inform  me  how  they  caa  be  removed  ?  If  ii  u 
necessary  to  grind  and  polish  it  again,  how  is  this  done,  aad 
what  tools  would  be  required  ?— E.  O. 

[4187.]-EMIORATI()N.— WUl  Mr.  S.  Smith,  or  snyotlur 
brother  reader,  kindly  inform  me  where  I  caa  obtain,  the  bat 
work  on  the  cultivation  of  Indian  com  aad  other  Amrricu 
rrrm  produce,  and  also  the  best  work  giving  (he  Istesi  sad 
most  reUable  description  of  the  United  Sutes  geatrtlly, 
and  the  newer  States  In  particular,  naming  the  pubUtbir 
and  price  in  each  case?— Kahsas  EsfioaAirr. 

[*16S.]-TIIE  VALUE  OF  A  TESTBIL— Will  Hr.  Hoi- 
frey  inform  me  the  exact  valne  of  a  Tettril  ?  The  cois  ii 
mentioned  by  Thakeapeare  in. "  Twelfth  Night,"  Act  u,  iceac 
i(L— B. 

[41«9.}-KUSTED  JOUTIS.— Caa  aay  kratka  atbaaribsr 
favoni  me  with  how  to  aaake  a  raatad  jaiat  ?— Aao  Toau. 

[4170.3-8MOKE  BURNINO.—I  shonld  be  mark  otI««> 
to  any  subscriber  who  coaM  giva  Be  a  Ikw  kinu  sbooi  Its 
oonstmction  of  smoke  bumen  ia  a. 'steam  boat  Ibesatsst 
of  air-heating  surface,  ke.  ?— Bmoi  iicck  ir  a  Foe 

[«71.]-CHEMICAL.— Will  ooe  of  our  ever  oMiW 
chemical  servants  kindlv  inform  ne  how  I  may  isswrt 
Hn904  Into  Mn203.  My  object  being  to  m«b  ais|salr 
sniphato  by  this  means  ? — Uakoakic  Ozidx. 

[4173.J-B0R1N0  BAR.— How  is  a  bsrijogtv  •>»«*«> 
in  order  to  bore  out  the  brasses  (while  in  their  plsm)  n  »» 
standards,  so  as  to  have  them  true  with  each  ottet,— 
Unpuactical. 

r4171]-CLEANIN0  QALTANISED  VKSSIti-Oe  he- 
half  of  oae  of  the  gentler  sex.  I  ask  is  there  «V  """.i 
cleaning  s  galvanised  vessel  used  for  wsshisgr  when  ■>> 
clothes  are  being  boUed,  a  kind  of  scun  sttaciias  itKlf  to  lie 
clothes  and  is  almoat  immovable. 

[4I74.]-0K0L0SY.-Aa  eye  witaeaa  to  the  tidmg  of  • 
aoalpit  ia  wast  Camberlaad.    Matnrisis  avsce  bna^je  *f 
surface  IWim  baiow.  slata  aad  slale  ia  afcaodaaw,  «{•  ""J" 
tinet  traces    of  vegetable  matter,  soeh  s*  *"'"' JJiSTi 
stone  fruit,  but  changed  or  petfidcA  At  s depth '>',»»*•' 
from  the  surface  the  aUaes  eesss  apea  two  tow,  »'*5,**" 
ezptassed  them  "  Like  two  gstt  posts,"  wkia  were  '•WPI' •» 
che  surface  in  fragments  bet  act  a  traoa  of  the  woody  fibres 

eouM  I  discover,  exaai  Ike  internal  flaliu  «»4  ^'^. 
cppanatly  changed  intaetaL  Feikapa  soauofToor  aumeroas 
sorrsapondents  coald  astva  this  proUssi,  How  lont  >•  ■' 
incethoeetwo  trees  first  giaw  that wvefooad MO  wt  below 
thesnrfscef— VaiiTAs.  .   . 

(417.'S.]— OLIVER  CROinnLL  SHItUHO.-**^  " '* 
worth?  Asizpenee  fetobed  abottt«»a«iw  jMisksckst  t. 
Cbnsties  — CoDraRi. 

r4l7«]  — CALL-INDJ  SRAVFTX  BATIBRV.-^ 
"  Sigma  "  or  same  other  eorrespondsat  givs  ••*°y?''«!a 
of  Calland's  gravity  battery  mentioned  ia  Ne.  i73> '""  rr' 
and  alao  sUto  the  lea«th  of  wire  to  be  wennd  oa  the  jenou- 
lum  of  Bright'a  electric  dock,  deaoribed  ia  Vol  IV.,  f«k>  we  r 
JoHn  Daviis.  „ 

r*177.]-BEES  AND  BEEKBBPINO.— Wo«W  ''^■*J„ 
(•■  RepUea  to  (JueriM  "  No.  SW3)  kindly  iatom  mc^<"  '"^ 
Pavne's  "Bee  Book  "  may  be  had,  and  the  price  i  and  i»^°  ~ 
tell  me  whether  an  entrance  hole  should  be  made  in  s  dapie'^ 
or  whether  the  bees  shonld  enter  thrmuh  a  !»•»'  "",„ 
Ckiuld  he  tell  me  alao  the  proper  size  tor  giaases  to  set  over 
duplets,  end  how  long  they  may  be  taken  f— AruToa. 

[4178.]— MALLEABLE  CAST  IRON.— WiU  »»T.  »' "', 
brother  readers  inform  me  if  there  is  a  wort  pubhsheu  on 
malleable  east  iron  ?  Any  information  will  be  thankfuiij 
received  ?— Castoe. 

[417».]-CRAYON  OBAWISGS.— Will  any  «»*T=*S 
kiadly  inform  ue  how  to  use  coloured  crayon^  how  f '*J  71 
the  colour,  when  to  'ise  the  stamp,  and  if  when  fiaisbea  ■" 
wash  it  over  with  anything? — WisuaaT. 

[4180.J-A  NEW  COMET.— 1  raad  tha  foUewiag  »  * 
Brussels  paper :— "  Dr.  Winnacke,  of  Catlamhe,  has  just  d»s- 
covered  a  new  comet,  which  is  only  taleseopic.  This  a>*|*\" 
situated  oa  the  eaat  of  the  sun,  above  the  ooastellatioaol  us 
Fiscss.  It  can  be  observed  oaly  after  isidnigkt,  and  i'"' 
power  will  skow  it.  It  hsa  the  appearance  of  a  n'^"' 
whoee  diameter  was  l-l«h  of  tha  mooa's  oa  the  3»tk  of  M  if 
last.  The  movemant  of  this  eonet  seeass  to  ke  in  a  pu^ 
nearly  perpeadienlar  to  tke  ealestial  equator,  as  iu  meremeu 


\ 


in  declination 
right  ascension. 


leu  times  greater  than  its  movem«t 
Outhe^Whof  Msyits  movement  i'  ''' 


dsdi- 


natieu  was  s  semi-diametar  of  the  moon.  This  coast  has  o^ 
tail  for  the  preaeat."  I  aiziaosly  waited  for  tke  last  annS^ 
oftbaEaoLisH  Mschahic  to  see  more  detsila  aboot  ui> 
comet ;  bat  no.  allusion  is  made  to  it.  Has  any  of  our  ssiro- 
nomical  friends  seen  it?— Foaiiasxa. 

[418l.]-CALCULAnON  OF  BOILER  PRESSORE-- 
Wonld  some  one  name  to  me  an  engineer's  book  that  *<"'''' 
give  me  the  method  of  ealouloting  eoneetly  tke  presenrs  ^> 
boilers  by  size  of  valve,  and  length  of  lever  and  weight  « 
ball,  as  there  must  be  above  one  way  of  cakulatieg;  •'' 
instance  "One  in  Need"  propoeea  a  qneatiaa  and  g*>  * 
weight  of  Mlb.  from  one,  and  «71b.  lOn.  Iriim  another,  w 
581b.  184  deg.  friim  another  as  the  weight  to  be  planed  at  tee 
endoTlevar,— TnortLS  VAi,<n. 
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[»IM.>-MARKING  BOILER  PLATES— Any  reider  who 
niT  he  acouaintfd  with  the  practical  ntethodtoiniarkinff  the 
toaptotea  rar  boilsr  pUtei  will  fC^oHtly  favoar  me  by  etDlain- 
)Dt  horn  it  is  done,  ^ring  any  timple  nil»  xnd  cmifltructloni 
fvp  drairiD|Ethe  vnnoui  linu  which  mayoccor  tn  hira.  As  an 
essmple,  h<  could  take  the  case  of  a  Comiah  boiler  having  the 
fheJI  plates  cyliBdrieal.  and  tbe  ftne  pUtea  coniea].  Mid  alto 
rarryiog  a  dome  on  the  top.  There  will,  in  thii  cue,  I  tap* 
pose,  be  fonr  tenplatet.  n£.,  two  for  the  ehell.  one  for  the 
dome,  and  one  for  the  flue. — Trxplate. 

[41M.}— CHARCOAL  BISCUITS.— Can  an^  of  yonr 
Te4iden  oUige  me  with  «  good  rcdpe  for  mating  charcoal 
biBcuiu?— v.  &  &. 

[41^3 -LATHE  WORK.— If  tone  knowing  one  at 
vork  would  aniwer  these  questions  I  ahonld  feel  oblired:— 
Jlam  are  tb«K  two  beantifU  ivory  cups  turued  in  csso  B.  No. 
S6  inthe  Kenshi|[t«nUaseum:  is  it  by  the  swuh  plate?  I 
booirbt  in  SwitierUnd  at  a  little  shop  in  the  raountains  from 
a  wood  earrer,  n  match  box.  From  the  finish  and  the 
iDoaldiBfi^  it  bad  bean  done  in  a  lathe.  Bat  how?  He 
vooJd  not  tell  me,  bat  said  it  was  Tery  difficnlt.  This  I  do 
hot  believe,  or  he  woold  have  charged  more  for  it,  neither  was 
be  a  man  wbo  coald  invest  in  an  expensive  machine ;  so  I 
know  Ik  waaiimpla.  The  eroes  lection  is  a  flat  oval,  with  a 
mooldinctnmed  at  each  end,  nnd  the  lid  fits  to  perfection. 
Ttie  inaiae  is aimpla anooak  in  the  eceenitrie  chuck;  bat  the 
oiktaide  bfeatsme.  I  see  in  last  namhcr,  Jane  10,  a  lathe  for 
ft^e  with  eeoentric  chuck,  with  aaftdnintt.  What  are  quad- 
rants to  a  chack;  and  what  is  tne  principle  of  Lowe*s  medalr 
hon  cutter?— J. P.O. 

[4186.}— SILVER  COIN.— Will  some  namiamatie  reader 
bicdlj  inftmn  me  whoae  the  coin  ia  of  which  1  eneloae  fnll- 


aixed  copy?  It  is.  I  beliere,  a  Rnroin  denarins,  rather  thick, 
and  of  pare  alver.    Is  it  rare  ? — H .  K.  6 . 

Mi8i)_SHEATHTNG  IRON  SHIPS  WITH  COPPER. 
— wiib  reference  to  No.  3466,  paire  140  of  present  Tolnme, 
may  I  afk  "PsUenoe  and  Persereranee,"  or  any  other  willing 
to  obJfge  me  with  the  information,  who  is  the  phtentec  or 
inventor  of  the  plan  for  ooverinK  ships'  bottoms  with  a  thieic 
cnatjng  of  some  adhesive  maurial  patnied  on  hok,  and  04{iper 
ID  minute  particles,  dredged  on  and  rolled  to  muke  a  smooth 
BorCsco;  aW,  how  long  la  it  since  this  composiiion  wss  first 
tested  or  made  public.  Any  information  on  the  subject  will 
much  oblige?— J.  M  -0. 

1^41870— S'TBAM  CARRIAGES.— TO  G.  PREW.— WoaM 
<j.  Prew,  whose  ateam  carriage  Is  illostrated  in  last  week's 
paper  be  kind  anoagh  to  fitrov  his  fellow  readers  with  a  more 
minute  deacription  of  it,  especially  the  boiler?— Littlx 
John. 

[4iea.>-^FPENINO  ASH  TIMBXR.^1  wwrt  to  hand 
some  ash  timber  Mn.  BQuare ;  hoiUng  or  Atearoinj;  &ot*  lot 
make  it  soft  enough.  Would  any  of  our  chemical  writera 
inform  me  if  anything  eooJd  be  put  in  the  boiling  water  that 
would  make  the  timber  aofter?— J.  L.  B. 

[4189.1— CONDENSER.— I  should  feel  greatly  indebted  to 
*'  Sigma  if  he  would  hare  the  goodness  to  inform  me  what 
aizeofcoademer  I  oughttomakefor  a  coil  of  the  following 
dimenaiont: — IroneoreOin.  x  }in.,  3  layers  of  primary  wire 
and  21  layer*  of  aeoondary,  half  No.  30  and  half  No.  S2 ;  No. 
30  wire  being  woond  on  ftAt,  and  then  No.  ^,  If  he  would 
also  tell  me  what  she  of  Bnnsen  battery  would  be  aaitable,  I 
ahould  be  aUll  more  mdebted  to  him?— ElkctboM. 

t4190.]-EMIG RATION  TO  THE  CAPE  AND  WEST 
IT^DIES.— I  shall  be  glad  toknow  what  advantsKca  the  Cape, 
or  any  of  the  islands  in  the  West  Indies — Jamaica  or  Triuidad 
— offer  to  an  intending  colonist?  I  wp  Mr.  Roj^ers  proposes 
Knnsas  as  a  suitable  place  for  emffrmata.  Will  he  kindly 
ini'orm  us  if  the  Government  <ir  that  State  is  tboroagUly 
united  and  settled,  and  whether  there  ia  anythfng  to  be 
feared  from  the  Indiana  who  occupy  ita  wettem  portion  F — 

H.  a. 

[4191]— DOG  MUZZLE— Will  some  brother  reader  tell 
nie  throagh  mir  If  kcbartc  how  to  make  a  wire  dog  muzzlaf 
I  hear  of  them  being  made  so  that  the  animal  can  drink  and 
cot  bite.  As  hydrophobia  is  iuit  now  very  prevalent,  and  as 
the  doctors  tell  us  the  ordinary  leather  muzzle  tends  to 
iocrease  it  I  think  theanbjeet  is  worthy  of  the  attention  of 
my  feltow  readers. — Bimnno. 

C4109.>-Cin'riN&  ORANITK.— I  have  a  piece  of  graniU 
ont  of  which  I  wish  to  take  a  piece  an  inch  square,  anapolish 
i*^  by  hand.  Could  any  brother  reader  inform  me  how  I  can 
do  a?— CHKincus. 

t4lW.3— COINS.— Can  yon  or  any  of  my  brother  readers 
inform  me  in  yonr  valuable  paper  what  tbe  two  following 


OBV. 


R&V. 


coins  are  :— No.  1.  Obv.,  a  crowned  bust  to  left,  legend, 
"  Isabella  Def.  Fid.:**  rev.,  e  crown  brtweea  two  luurel 
branchea,  lei^cnd,  "  Hiapanola.  Bnixil,  1770."  I  enclose  draw- 
iUK  of  the  other.— Onk  who  Wawts  to  Know. 

!H94].-PHOrOGUAPllY-srAlSS  Ike-May  I  ask 
K^iuekindsnbscrUicr  to  inlurra  me  how  to  t^kc  out  stains  ol 
l>*rog*iJic acid  and  aiher?    1  aw  cmsUulIy  spriokling  my 


clothes  with  the  IntensifyiaK  solution  above-nnmed.  Hay  t 
also  ask  our  kind  Editor  to  encourage  ns  much  as  he  can 
articles  on  photof^mphy,  as  I  am  sure  there  are  many  ama- 
teur plioto^phers  who  read  the  Mrchanic,  and  thoroaghly 
enjoy  the  articles  on  photngniphy.— W.  G.  C 

C4l951-SENSITn^E  FLAMES — Will  you  or  any  of  my 
fellow  readers  be  kind  eoougb  to  give  me  some  information 
with  regard  to  the  properties  of  the  sensitive  dame,  and  the 
apparatus  requisite  for  producinjt  it.— F.  W. 

[4190].— CEMENT  FOR  PASTEMNQ  BRASS  CAPS  TO 
BOTTLES.— Will  any  of  my  brother  readers  answer  the  follow- 
ing  F  What  ia  the  best  cement  for  fasteDinjr  brass  caps  <m 
glaas  bottles  so  as  to  stand  washing?— New  Subbckibcb. 

[iJ97].-.WARMlNG  BY  MEANS  OF  HOT  WATER  — 
What  is  the  eanse  of  the  rushin{(  and  jumping  noise  in  tbe 
hot  pipe  from  boiler  to  the  (cistern  hot)  circatating  prin> 
ciplc  ?  Why  docs  it  not  rise  as  the  water  heats  in  the  boiler 
instead  of  goin^  in  pushes?  Also,  which  is  the  best  prin- 
ciple, the  circuiatinfc  or  the  pressure?  A  Httlp  information 
will  oblige.— A  New  Hcbbcribbh. 

[4198].— GAS  STOVES.— In  ihe  EltGi.tBH  MECHAlf IC 
for  June  8  I  saw  the  piirticuiars  of  a  gas  stove  for  cooking 
purposes.  Would  "A  Dentist"  kindly  inform,  through  the 
Mechanic,  if  the  gas  atovo  woald  hake  bread  ;  if  it  would 
I  should  like  to  purchase  onelwithlfoar  cooking  burners,  as 
by  the  description  fci^  en  it  seems  to  be  the  very  stove  for  eco- 
nomy, cleaoliness,  and  adaptability  for  hoosewifes  generally. 
— Qeorge. 

[4199]  —IRRIGATION.— Can  any  of  your  numerous  cor- 
respondents recommend  a  plan  for  irrigaLintc  a  meadow?  The 
top  part,  five  acres,  is  quite  a  yard  or  more  from  the  top  of 
nver.  Which  is  the  best  way  to  get  the  wuter  up  this  yard, 
as  I  am  disposed  to  irrii^ate  it  if  the  expense  would  not  be  too 
much.  Is  there  a  practical  person  amongst  yonr  readers 
who  would  give  an  estimate  of  what  it  would  cnst,  and  if  not 
too  much  I  should  be  iclad  to  have  it  done. — Geobqk. 

[4200J.— PRECIPITATING  COCHINE.\L.— WiU  aome 
reader  tell  mo  wliat  chemical  hesiiea  bichloride  of  tin  will 
precipitate  cochineal.  Bieiirolide  of  tin  is  too  expensive  and 
unmnnBg''iible.  I  should  also  be  much  obliged  by  informa- 
tion respectiuR  the  modt  of  obtaining  a  dark  (or  darkish) 
green  preripttate.  Arseniate  of  potash  and  nitrate  only  gives 
a  very  light,  almost  white,  green,  under  my  hand.— B.  A. 

[42013.— RED  LEAD. — Can  any  one  impart  to  me  the 
meana  of  prea^nring  (ready  mixed)  red  lead  for  making 
steam  tight  joints  in  a  soft  state.  Hitherto  I  have  kept  it  in 
water,  bat  it  always  got  hard  in  a  few  days.— Stabm. 

[4202].— BALANCl.VG  LOCOMOTIVE^.— Would  one  of 
your  practical  readers  inform  me  of  a  good  rule  for  balancing 
a  four  or  aix-eonpled  locomotive.  The  rule  I  hare  been 
working  to  is  not  to  be  depended  npon. — Stagv. 


USEFUL  MD  SCIEKTmC  50TES. 


THB  ROLLER  BARROW.— The  peevllaritr  of 
this  IngenloDB  Invention  is,  ttist  it  caases  do  onsif^btljr 
scores  or  marks  upon  lawns  or  walks  in  wet  weather, 
when  the  use  of  the  ordinary  wheelbarrow  is  a  soaree 
of  csDst&nt  disflg^rement.  It  Is  eaalljr  worked  by  a 
boy,  thouffh  it  can  be  rendered  of  any  weight  desired 
by  filling  it  up  with  ballast,  the  load  Selug  discharged 


at  once  by  tipping  the  ban<1e.  It  is  very  Mrrioeable 
for  twuding  oat  plants,  carrying  away  oat  grass  or 
tnrf,  gathering  np  leaves,  or  when  mannring  the 
groand.  The  roller  barrow  is  eqaally  adapted  for 
grass  lands  where  horves  and  carts  cannot  be  employed, 
and  for  croquet  lawns,  being  always  sufllciently  light 
to  be  managed  in  case  of  need  by  a  lady.  It  is  in  use 
at  the  Crystal  Palace,  Kensington,  and  other  gardens, 
where  ita  handy  qualities  hare  rendered  it  a  perma- 
nent favourite. 

LIGHT  IN  RELATION  TO  OPTICAL  INSTRU- 
MENTS.—At  the  usual  weekly  meeting  of  tho  Bir- 
ingham  Natural  History  and  Mrcroscoj)ir«l  Society 
ontbeSIst  ult ,  Mr.  C.J.  Woodward,  B.  Sc,  read  a 

Eaper  on  "  Light  in  KeUtlon  to  Optical  InstrumeBts." 
[e  eommenc^  by  observing  that  in  order  to  under- 
stand the  manner  in  which  light  is  propagated,  the 
transmission  of  force  by  waives  must  bo  understood, 
and  especially  tbe  transmiasinn  ol  vibration  bv  the 
atmosphere.  According  to  the  accepted  hrpothesls, 
light  is  propogated  in  n  manner  analogous  to  that  of 
sound.  The  medium,  ether,  rocelviug  the  pulsations  of 
a  luminous  body,  tntu>sfers  them  to  the  retina  of  the 
eye,  and  thus  proiluces  in  us  tbe  sensation  of  light. 
The  ether  waves  are  themselves  Invisible;  aso-cafied 
beam  of  light  being  iuvHible  ovccpt  there  bo  haze 
or  dudt  to  intercept  it.  The  constitution  of  aluminons 
body,  as  an  assemblage  ol  luminous  points,  was  ex- 
plained and  illustrated.  The  law  of  inverse  sqnarcs, 
and  Its  appllcatlofi  in  determlaing  the  relative  bright- 
ness si  two  lights,  was  illustrated  by  several  experi- 
ments. A  statement  of  the  laws  governing  the  reflec- 
tion, ol  light  concluded  tbe  paper. 

GLASS  NKEDLE-CASKi.- The   following  is  ■ 

description  of  a  noedle-oase  that  would  appear  to  pos- 
sess more  neatuess  and  coinpactuest*  than  most  devices 
of  the  kind.  A  tube  Is  used  of  glass,  opaque,  whito, 
opal,  lavender,  turquoL^e,  black,  or  other  colour.  The 
Inventor  draws  with  tho  biow-plpc  a  long  point  at 
every  three  inches  of  the  tube.  He  sepanies  the 
lengths,  and  with  the  llame  of  the  blow-pli>e  melts 
down  the  point,  forming  a  nib  ai  a  finish  at  botioin 
of  case.    He  then  grinds   tbe  other   end  flat,  and 


smooths'  in  flame ;  a  pad  of  cork  la  poahed  to  the 
bottom  6f  the  case  to  receive  the  points  of  needles  or 
other  articles.  He  then  places  the  articles  Inside, 
ahd  finishes  with  i  peculiar  netal  spring,  «Ude,  aooop, 
and  cap  In  one. 

PRESENCE  OF  KANOANESU  IN  MILK  AITO 
IN  BLOOD.— The  presence  of  msnganese,  as  an  essen- 
tial eonstituent  of  mlllc  and  blood  (bmnan,  as  well  mt 
animalt,  has  bean  known  for  abont  20  years  past,  bnt  H. 
I'ollacci  gives  In  a  Krenoh  sclontific  Journal  aome  pak'- 
ticolars  about  the  method  ol  detection  of  this  metal  In 
the  two  animal  fiutds  referred  to,  of  which  milk  oon- 
talns  this  metal  tn  tbe  largest  proportion  ;  the  milk  is 
first  evaporated  1300  erma  are  taken)  ts  the  eon- 
atitucncy  of  a  paste;  this  is  carbonised  by  heat  In  a 
pl^itlnum  crucible;  the  charcoal  tbOS  obtained  Is 
pulverised,  and  next  completely  Incinerated ;  the  ash 
la  triturated  in  an  agate  mortar  and  llziriated  with 
water,  In  order  to  eliminate  the  salts  soluble  therein, 
especially  chlorides ;  the  resldne  is  treated  with  vary 
pnre  nitric  aold,  aad  the  sdatton  tfatu  obtained  la 
evaporated  to  dirness  and  calelnsd  in  a  teat  tsba ; 
after  cooling,  a  law  drops  of  nitric  aald  are  added, 
and  the  contents  of  the  tune  again  boiled ;  next,  a  few 
grains  of  pace-coloured  oxide  of  lead  are  added,  and 
the  liquid  again  boiled ;  amoreor  less  deeply  purplish- 
coloured  liquid  appears  on  leaving  the  nbe  at  rest  tor 
a  short  time,  which  I*  due  to  the  formation  of  per- 
mangaalc  aold.  No  ^naotitatiTe  reseanbes  haTs.as 
yet,  been  made  by  the  author. 

TINNING  OP  IRON  WITHOUT  TBB  AID  OF 
HE&T.— The  chief  point  of  Interest  In  this  matter  ia, 
that  the  tinning  of  Iron  In  the  cold  cannot  sncoeed  at 
all,  unless  the  bath  used  for  that  purpoaa  contains.  In 
solution  or  suspended,  as  organic  aubstanoe  like  starch 
or  glucose,  although  no  precise  scientlfio  esptanatiou 
of   this  indUpsnsable  condition    has  been  iiitfaerto 

f;iveu  ;  the  irenU  employs  the  following  bath— To  100 
itres  of  water  are  added  3  kilos,  of  rye  meal ;  this 
mixture  Is  boiled  tor  halt  an  hour,  and  next  filtered 
through  cloth;  to  the  clear  but  thlektsh  liquid  are 
added  106  kilos,  of  pyrophosphate  ol  soda,  17  kilos,  of 
protochloride  of  tin  In  crystals  (so-called  tin-salt),  •? 
kilos,  of  of  neutral  protochloride  of  tin,  100  to  120 
grnu.  of  snlphurlo  aold ;  this  Hquid  Is  placed  In  well 
made  wooden  troughs,  and  serves  more  especially  for 
the  tinning  of  Iron  and  steel  wire  (previoasiy  polished) 
for  ttaa  use  ef  carding  machines.  When  Instead  of 
the  two  salts  of  tin  just  named,  cyanide  of  silver  and 
oyaaideof  potassium  ar«  taken,  the  Iran  is  psrteetly 
silvered.— Cosmos. 

DECREASE  OV  THB  RAINFALL  IN  PRANCE. 
— S.  Meuuier  states  that  It  appears  more  and  mora 
oertain  that  the  annual  quantity  of  rnln  tn  France  Is 
rapidly  decreaalag;  the  eause  ia  attributed  to  the 
cutting  down  ol  forests,  and  to  the  fact  that  no  suffi- 
cient care  is  taken  to  keep  the  mouatalns  well  covered 
with  suitable  vegetulen,  so  as  to  enable  their  soil  to 
grow  trees  in  abundance. 

TELEGRAPHIC  IMPROVKJIEXT.— The  Aturinn 
TcUqripher  describes  a  valuable  improvement  in  relay 
magnets,  by  W.  W.  Smith,  of  CInclnuatL  Ohio.  Tbe 
Improvement  consists  In  arranging  the  connections  of 
a  relay  so  that  the  main  circuit  Is  divided,  one  halt 
passiog  through  each  helix,  and  uniting  again  on  the 
opposite  side.  Instead  of  having  the  conducting  wire 
of  tbe  two  spools  continuous,  as  la  the  usual  manner. 
It  will  be  seen  upon  a  moment's  reflection,  that,  by 
changing  tbe  oonncctious  of  a  magnet  of  tho  usual 
form,  and  arranging  them  upon  Mr.  Smith 'a  plan,  that 
the  total  resistance  will  be  reduced  i  of  the  original 
amount,  while  the  two  helices  will  exert  their  mag- 
netic influence  In  coujuaotion  upon  the  soft  iron  cores, 
asusuaL 

TOBACCO  AND  ITS  ADUIiTERATIONB.— Ac- 
cor4lng  to  John  G.  Draper,  who  contributes  an  able 
article,  against  the  nse  of  tobacco,  to  tbe  GnUug,  for 
June,  tba  adulteration  of  tobacco  varies  greatly  with 
the  character  of  the  preparation.  In  that  Intended  for 
chewing,  it  consists  chiefly  of  molasses  or  common 
salt,  rarely  of  leaves  of  other  plants.  In  cigars  and  cat 
tobiicoo  for  smoking  It  Is  by  no  mean,  common,  and 
consists  usually  of  hay,  paper,  or  leaves  of  the  dock, 
rhubarb,  cabbage,  elm,  and  oak,  all  of  which  are,  com- 
paratively speaking,  harmless.  In  snuff,  on  tbe  con- 
trary, adulteration  is  very  common,  and  the  substances 
used  are,  in  many  eases,  exceedliigiy  injurious,  Inclu- 
ding such  articles  as  ohromate  of  lead,  bichromate  of 
potash,  powdered  glass,  and  different  kinds  of  oohers 
or  oxides  of  iron.  Tbe  latter  are  nearly  always  found 
In  the  Scotch  snufia,  and  rarely  occur  lathe  Welsh  and 
IrUh. 

REWARDS  TO  INVENTORS.— Amongst  recent 
Parliamentary  papers  Issued,  Is  one  which  gives  copies 
ot  reports  and  correspondence  as  to  the  rewards  to 
Inventors  proposed  in  the  army  estimates  for  the  cur- 
rent flnaucial  year.  These  rewards  are  as  follow:— A 
grant  of  £100  to  Mr.  C.  i'.  Guthrie  for  aa ingenious  and 
efflclunt  rolllnL'-brldije  applicable  to  defensive  works. 
It  is  pruposoif  to  pay  tho  sum  of  £501)  to  Mr.  8.  A,. 
Goddurd  for  his  Improvements  in  breech-londlng  can- 
non. In  the  case  of  Mr.  Parsons,  who  alleged  that  the 
Palllser  gun  was  really  Invented  by  him,  tbe  matter 
hai  been  referred  to  .Mr.  Gregory,  the  president  of  the 
Institute  of  Civil  Engineers.  The  Treasury  has  aauc- 
tioned  a  grant  of  £500  to  Commander  Colomb,  as  a  final 
reward  on  account  ot  his  signals  for  naval  aad  uili- 
tsry  use.  Tho  Treasury  has  also  resolved  to  ask  Par- 
liament for  £1700,  to  be  granted  to  the  representatives 
o(  the  late  Jacob  Solder,  for  bis  Invention  of  breech- 
loading  riflea 

EMIGRATION.— Private  letters  fi^om  Melbourne 
represent  tbe  labour  market  as  much  overstocked, 
although  immigration  is  stiU encoaraged  by  a  large 
party.  The  fact  is  that  Victoria  Is  at  the  present 
moment  passing  through  a  severe  crisis.  Mmlug  pro- 
perly has  beoono  greatly  depreciated  In  valu**,  partly 
from  the  natural  exbaustlou  of  the  works  which  have 
been  long  in  operatiou,  and  partly  from  the  numerous 
instances  of  fraud  in  the  sti-called  "aurifonus  disco- 
veries," and  the  country  hits  o.>w  boeu  so  thorong  ily 
"prospected,"  thit  it  !!■  Ii:ir  Ily  likely  that  any  rich 
deposit  will  remain  uui"V.'sli.'d. 
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AirSVERS  TO  COKRBSPONDEHTS. 


',*  All  commxinteAtlons  should  be  tddreued  to  the, 
Bdttob  of  tbe  EvoLisn  BIkchaivic,  31,  TaTlstoek- 
itreet,  Gorent  Garden,  W.C. 

The  MIoirin;  are  the  initial*.  kc„  of  lettera  to  hand  np  to 
Friday  noming,  Jane  94.  and  unacknowledged  elsewhere  = — 

H.  Ltrkin.  W.  Rlchard«n,  J.  H.  T..  CoL  J.  R,  W.  K ,  H. 
Dolan,  R.  Biddle,  C.  Smith.  J.  F^  Bev.  G.  O..  W.  B.. 
W.  H.  W.,  J.  Croirther.  J.  Pelen,  W.  Moor.  jon. ;  Riehl 
Rev.  T.  U.  Veritai.  W.  Clarke.  J.  C.  F.!K.,  E.T..  J.  Halfey. 
The  HarmontQiu  Blacksmith,  Rev.  G.  Keman,  A  Practical 
Uaa.  W.  R.  Birt,  J.  U.  J.,  Wm.  JohoHin,  J.  H..  k.  Tolhaa- 
'  sen.  Jet.  J.  B..  PereiErine.  T.  H.  S..  k.  B.  C.  D..  T.  N.,  E. 
Perry,  A.  P.,  Uab,  W.  A..  Veritaa,  0.  E.  J.,  W,  Morton. 
T.  J.O.  C,  Alex.  Porbet.  Jaa.  Leivh,  Ch.  Rabache,  J.  H.»W. 
Cnrrent,  W.  B.  J.,  W.  B.  C.  J.  Gillott. 


BiTBXKTO,  daring  sammer  time,  Uiere  baa  been  a  marked 
falling  off  in  oar  oonespondence.  It  ii  not  so  this  season. 
In  fact,  the  namber  ot  our  correspondents— and  we  can 
never  have  too  many  ortbem—ia  increasing.  This  is  the 
best  sign  of  tbe  growing  nterest  felt  in  the  ErrousH  He- 
CHA!tic.  Mr  Bat^,  of  Fennell-street,  Mancnester.  in  a 
letter  just  received,  uys :—"  Tbe  ENOLtsn  Mechanic  ts 
becoming  qnite  an  Institation  of  the  coantry.**  So  the 
London  postmen  think,  who  hare  to  faring  hoarly  to  oar 
office  la^  bandies  of  letters.  We  have  hnd  to  provide 
them  an  extra  fee  when  the  "  Christmas  Box  "  fand  is  col- 
lected. We  have  had  to  poitpooe  this  week  V.  R.  A.  S.'s 
commonication  on  The  Light  of  tbe  Stan,  Mr.  Proctor  on 
Meteors.  AJRcbra  by  Gimel,  Brazilian  Railways  by  J.  G., 
ComeU  by  W.  t.  Dunning,  To  Milters  by  P.  Davis,  Hydro- 
static Weighing  Machine  by  A.  B.  Daekbam,  three  letters 
on  Masic  and  Masical  Instruments  br  Harmonioas  Black- 
smith, The  Son's  Parallax  by  Hugo,  letters  on  Trade  and 
Commeree,  Lanar  AcUnity  by  W.  R.  Best,  The  Heme 
Knitting  Machine  by  a  Practical  Man,  Practical  Hints  to 
Millers,  Cotton   Spinning,   Bicycle  Riding  by  8.  James, 

TovBisTfl'  Ttirs.— Oar  inritation  for  information  for  toorists 
has  been  most  liberally  responded  to — in  fact,  to  such  an 
extent  that  we  cannot  insert  all  the  letters  on  the  subject 
which  have  reached  us.  We  did  not  want  exactly  glowing 
descriptions  of  beaatiful  scenery,  over  which  some  of  our 
eorrMpondents  have  gone  into  raptnres.  bat  districts 
pointMt  oat  and  objects  descnbed  which  woald  be  pulieu- 
larly  interesting  to  scientific  tourists.  Devouiensis  is 
thanked  for  his  description  of  Barnstaple,  J.  J.  McCartey 
for  his  North  {Wales.  A  Mechanic  for  his  description  of 
•sme  district,  and  A.  Crofts  for  his  particnUrs  of  Dover. 

ALnxD  MiixsDOB.— No  stamps  enclosed. 

ULSTxm.— One  of  the  best  remedies  for  tender  feet  this  time 
of  the  year,  is  to  wash  them  daily,  or  twice  daily. 

X.W.— We  cannot  afford  space  for  an  iUnstrated  notice,  of  a 
bicycle,  in  orderto  elieit  opinion  thereon.  E.  W.  mnst  bea 
very  insttentive  reader  of  the  EfroLisH  Mkcbahic  for 
many  years  past,  or  be  would  not  have  seat  sach  a  thing. 

O.  M.  Bother  too  speculative  for  oar  columns. 

J.  E.  Ket.— We  cannot  inform  joa. 

J.  W.  R. — We  read  your  letter  and  threw  it  aside,  and  the 
following  day  we  read  it  and  threw  it  aside  asecond  time. 
it  contained  some  good  information,  and  some  eqaally 
good  criticism  -.  but  it  was  vitiated  by  incivilities  towards 
another  correspondent,  and,  therefore,  rejected.  Though 
men  may  differ,  there  is  no  reason  why  they  should  not 
credit  each  other  with  good  intentions,  and  treat  each  as 
gentlemen,  and  particaiarly  when  they  enter  on  scientific 
matters,  and  have  no  selfish  interest  to  promote. 

J.  v.— Yoa  shoold  always  put  the  dimwing  on  a  separate  sheet 
of  paper  from  that  on  whieh  the  description  appears,  as  we 
like  to  send  the  description  to  the  printer,  ana  the  drawing 
to  the  engraver  simnltaneoosly. 

J.  Waubam  most  consoit  indexes. 

The  Sixpenny  Sale  Column  is  tbe  only  plaee  In  which  ean 
appearqueries  sent  b;  James  Leveique.  A.O.,  and  D-P.M. 

H.LoCKB.— No  stamps.    Ezchaucenot  inserted. 

Jahks  LioHT.^Tes. 

Tatius.— The  robbings  of  the  eoi'n  yon  send  are  not  plain 
eoouKh  for  our  engraoer.    It  is  best  to  send  sketches. 

F.  N.  B.— See  back  numbers. 

T^  Tadk.— Yoar  soggestion  is  impracticable. 

K<  BoRcaa.— We  cannot,  as  we  do  aot  know  either  yonr 
upabihtiea  or  position. 

P.  W. — First  part  of  query  inserted.  For  second,  see  recent 
bsch  numbers.    - 

H*.  DoLAji  (Leeds). — The  stamps  were  duly  received  and  the 
numbers  forwarded  to  the  only  addresa  you  gave — viz., 
"  Leeds."  They  were  retnmed  throogh  the  Post  Office,  the 
Leeds  postmen  not  being  able  to  find  von.  Your  second 
letter  only  contains  tbe  same  vagae  address.  Please  send 
yonr  exact  address  and  eight  stamps  for  the  re- postage  of 
the  numbers.  Ton  have  (iven  yourself,  as,  and  the  Post- 
Offloe  a  deal  of  onnecessary  trouble. 

J.  BftADBVBT.— We  cannot  say.  T^  S.  aad  B.  Solomons, 
Albemarle-street. 

CaoTDc— We  cannot. 

'  BLACKflMim  (Ontario).  With  every  wish  to  oblice  you,  we 
dart  not  allow  ;oa  to  ask  for  the  information  through  our 
pugea.  The  eye  is  far  too  sensitive  to  be  treated  by  un- 
skilled persons.  Let  your  boy  see  a  medical  man  at  once 
and  don't  tampef  with  his  eyes  yourself. 

A  Woxkhah  '8  Appeal—"  The  Harmonious  Bkek- 
smith  "  has  written  us  in  reply  to  a  "  Blacksmith's  *'  com- 
plaint in  a  letter,  under  the  above  heading  in  our  last 
nnmbcr.  that  he  (the  "  Harmonioas  Blacksmith.")  does  not 
write  enongb  on^rabjects  of  interest  his  to  '*  brother  blscks." 
The  "  H.  B.'*  hits  no  deaire  to  benefit  any  one  class  assoch, 
bot  wishes  he  were  "  privileged  to  suggest  mesas  for  benefit. 
iogaUdassea"  Ifany feUow.eorrespond«nt**doeshimthe 
honour  to  think  that  he  ean  keep  him  to  any  lawful  know- 
ledge  he  may  command  bis  help. '  Onr  own  pages  bear  wit- 
ness that  this  is  no  n^sre  idle  offer,  and  we  wink  that  a 
"  Blacksmith  "  wu  Jus  'a  trifle  unreasonable  and  incorrect, 
when  he  complained  thai  the  "  H.  B.**  wrote  on  nothing  bat 
masical  instromente.  He  U?  written  en  many  other  tlungs 
and  has  neverwitbhald  nay  information  naked efhim.  which 
wasin  his  power  to  give.  Itshoald  be  mentioned,  however, 
that  he  is  only  half  a  **  Blacksmith  "  and  very  *' Harmonioas 
hence  he  donbtless  possesses  more  infermatten  (the  Aroitof 
long  experience)  on  musical  subjects  than  some  ethers. 

TiiK  £itoMsB  Mbchakic— Mr.  R.  A.  Proctor  layst— "The 
K>r,i.i8H  Mrcuamc  will  'grow  to  be,  if  it  is  not  already, 
the  (uust  powerUil  scientific  or^nn  in  England.     There  are 


some  ill-natured  remarks  about  it  In  tlit:  Aatrano.-nical 
Jie.gitt*r  for  the  curreul  month.  It  would  bo  utterly  alnurd 
to  mulct  the  Ekolish  Mechanic  of  the  best  parts  of  its 
power  by  a  too  ri|[td  excluaioa  nf  all  but  strictly  sdeatific 
matter."  We  noticed  tbe  remarks  referred  to,  but  took  no 
notice  of  them  on  account  of  the  insignificance  of  the  Jour- 
nal named.  It  does  not  circulate  as  many  dotens  as  the 
Enoush  HiCHANic  circttlates  thoasanda  The  informa- 
tion it  contains  is  very  stale  and  very  dear,  as  a  shilling 
part  oontstns  about  as  much  information  as  foar  of  oar 
pMgrs. 

O.  F.  8.  thinks  the  idea  of  connecting  two  bicycles,  and  mak' 
fog  a  four-wheel  veloce,  as  soggestod  by  a  new  reader,  last 
week,  a  happy  one. 

C.  G.  Bn,— You  ask  too  mnch.  It  is  not  fair  thatoar  generous 
eorrespondenta  should  alio  he  asked  to  commanicato  infor- 
mation throuzh  tbe  Poil  Office. 

H.  Cbilds.— WUen  built  send  a  drawing. 

W.  E.  Seoglst.  —  Two  other  letters  on  sltorthand,'all 
taking  your  side,  are  inserted  this  week. 

J.  DoDSHOif.— We  don't  know  the  address. 

J.  W  Castlt.— See  answer  to  W.  E.  Sedgley. 

Geo.  FazEMAN.— See  answer  to  G.  F.  S. 

iHDUCToaiUH. — Neil  week. 

J.  A.  T— See  answer  to  C.  G.  R. 

P.  W.  6.— No  doubt  you  have  been  taken  in.  The  advertiu- 
ment  shall  not  be  inserted  again.  No  one.  if  we  can  help  it, 
shall  use  our  advertisement  columns  for  dishonest  purposes. 
Now  the  horse  is  gone,  no  doubt  P.  W.  G.  will  close  the 
stable  door.     Be  more  careful  in  future. 

John  Jkpput.  —We  do  not  send  receipts  privately  for  love  w 
mrmey.     The  query  column  Is  o%n  to  yoa. 

J.  Hauson.— Thanks  for  suggestion  about  indices. 

G.  F.  S.  says  he  has  discovered  a  new  motive  power  which 
would,  provided  it  could  be  applied,  achieve  wonders ;  but 
he  has  not  the  raenns  to  patent  it.  Has  G.  F.  S.  tested  the 
discovery  by  ex  peri  men  taP  If  he  is  rrrtain,  let  him  comr 
maoicate  with  some  captullst  of  knwo  bonesly,  and  in  all 
probability  he  will  not  he  denied.    Trast  begets  trust. 

John  A.  Lkt.— Wbat  blocks  do  you  want  f 

Trasb  and  CoimtBCK.— Received  tetters  from  Fact  Col- 
lector, Percy  Johnson,  F.  W.  M..  and  Foreign  Clerk. 

Rowland  A.  Elliott,  of  St  Helen's,  sends  his  congratula- 
tions on  the  improvements  in  tbe  Rpiglish  Mechanic. 

0.  M.  LiTTLF.— The  tourist  trip  given  is  not  suffleirntly 
detailed.  The  same  correspondent  says  that  Adept  again 
appears  in  print;  he  hopes  he  will  favoar  him  with  a  reply  to 
hu  query  (3937)  respecting  organ  pipes. 

J.  D.  MoaoAMs —Please  send  description  to  acoompany 
engravings,  which  are  prepared. 

C.  H.  W.  B.— The  continuation  of  Mathematics  came  to  hand. 

W.  H.  Hunt.— Yuu  should  take  no  notice  of  luac  W.  WoLfo. 
He  made  so  many  blunders,  and  wrote  aliout  matters  on 
which  he  knew  nothing,  that  as  a  currespondent  we  simply 
had  to  show  him  the  door.  We  refused'to  insert  any  more 
of  liis  letters,  and  have  several  by  lu  nnosed  at  the  present 
time.  8o  to  revenge  himself,  he  abases  as  elsewhere.  Let 
him  do  so  if  it  affords  him  ary  amusement;  he  cannot  pos- 
sibly hurt  us.  Tbe  journal  in  which  he  writes  has  become 
tbe  receptacle  of  our  rejected  correapondence. 


THE  BlfQLISn  MECHANIC  LIFEBOAT  FL'ND. 

Sttbscriptions  to  be  forwarded  to  the  Editor,  at  the  office, 
SI,  Tavistock-itreet.  Coveut  Garden,  W.C. 

Amount  previously  acknowledged  ..£180  li3    7 

J.  Baxter 0    1    0 

R.3 0    10 

H  .  Childs,  Blaadford 0    2    0 

H.C.B 0    0    6 

P.  B.  MoO 3    0 


£189  19    7 


THE  EfYElTTOR. 


APPLIOATIONS   POa  LBTTBB9  PATBVT  DUBISO   THB 
WBBK    BNDtNQ  JDNB  10.  IVO. 

1700  IL  BlaekbA^,  Diilston,  Improvements  In  snrgloal  Instru- 
ments known  as  apecula 

1701  H.  Hammond,  Hanoh«st«r.  an  Improved  apparatus  for 
mtxma  soils  and  ohcmkoal  marturet.— \  oommtinic*tion 

170S  W.  Moors.  FresUm,  Improvamsnts  m  aeouring  bolto  and 
n«ts 

17«  W.  A.  rhandlar.  70.  Ban-atreet,  BlshopsffaU-street , 
London,  improV4mentq  m  mllwBv  aad  other  earnan  wheela 

ITOi  A.  rord.  It,  eiafn-cre»o<!nt,  mi  improvea  method  of 
applvlnR  molature  and  beat,  medloatcd  or  otborwlae,  to  the 
vnmal  frame 

iTuaO.  Wells,  It.  North-fltrset.  W^stmlostsr.  apiiaratns  for 
roDtllaitnK  ihlps  wad  for  extlngiUahintt  Ores  on  board  »*me.— 
A  ooramunlcatlon 

170S  B.  G.  tiloper.  XorthOeet,  Improvements  In  the  treatment 
of  aewiuce 

1707  a.  Weir,  Glasgow,  and  J.  Weir.  Liverpool,  Improvements 
in  alida  valves 

ITOe  A.  T.  Newton,  m.Cbaneery-lane,  an  Unproved  mode  of 
forming  bats  or  wool  for  r«UlDg  purpoaes.— A  oommunlc^Uon 

1700  J.  H.  Johnson,  apparatus  for  preasing  and  fbrming  boela 
for  boots  and  ahoea  —a  ooromunieatton 

1710  P-  Dupuy,  Bayoane.  an  Improved  antl-bemorrboldal 
apMratua  or  anti-hrniorrholdal  plate 

171'  C  H,  PoroiMi,  improvHinQnts  In  ooal  vases 

1715  A.  B.  Bemnl.  31.  Avouu*  Montaigne.  Parts.  Improve- 
ments in  the  m&ntifACtiire  and  fusion  of  oast  iron 

1718  H.  Law.  \\  l-^tex- street.  Strand,  inprovemenU  In 
appMratui  for  the  nnpplj  of  water  to  watereloaeta 

1714  M.  Jacub,  M}i<rta  litll,  tmprovementN  tn  the  means  or 
apparatus  employed  for  retaining  the  windows  of  railway 
earrtaaea. 

1716  U.  Miller.  Garteosh.  improvements  In  tbe  manufacture 
of  olay  or  eartheoware  pipoa 

I7I8J.  H.  Johnson,  Improvements  In  the  treatment  and  In 
the  emplojrmeator  oertain  anlnui  eubatanoes  to  be  usea  aa 
rertUizlDK  axents.—A  oommnnloatlon 

1717  J.  roaiard,  Impnpved  bellowi  for  llfthttng  Area 

1718  W.J.  llopkinv,  Worcester,  improvements  In  tbe  oon* 
struetlon  of  roots  and  sides  of  honses 

1710  W.  Gadd,  and  J.  Moorv,  Manchester,  manuflsotarer.  Im- 
prorenwots  in  louma  for  weaving 

17*0  H.  B.  Fox.  oxton,  improvemects  in  Venetian  blinds 

17tl  W.  A.  Clayton,  Birkenhead,  improved  oombtiiatlons  of 
■erew  prepeliera  and  eteerina  apparatua 

ITtl  !!•  O.  KoMs.  Ohatham,  Uiitarlo,  Canada,  harmoniums 
ana  other  reed  inatrnmeats  of  muilo.— A  oommunicHt  ion 

l7nJ.  Swain.  Ohtham,  improvementa  In  the  cunttruoUon  of 
fornaoes  for  the  maouraeture  or  Iron  and  steel 

17M  W.  U.  Lake,  souibamptoD-bulidlngs.  Improvements  In 
stMi  washers.— A  oommunloatlon 

17ta  J- H.  Brierley.  U.  Aidermanbary.  improvements  In  tbe 
omamt-nttngor  fastenlnn  for  hrmo*ia 

17M  W-  K.  Newton,  impruvements  In  paint  brashes.— A  com- 
munlontlon 

17*J  W.  B.  Newton.  improTements  in  maeblnery  for  binding 
wrapping,  andruriumii  ciicunf,— a  eomraiiiilantiim 

i;37  B-  K.  We'.i»i«r(l«M.  77.  Ch*iic<»ry«iane,  an  Improved 
machine  fur  bruAkir.y  ittuiiei.— A  commwilOMtlou 


I7S9  H.  U.  Krofflsoh ro«der.  DO.  (^md«n-nr'«t,Qta^.u«^ 
and  W.  P.  Randall.  0.  Doraet -street,  VauhaU-telS0-rv«d.  cn- 
provementa  tn  ipu  metora. 

1730O.  S.  Pl«mln«,  isa,  Drury-lane,  a  oprfc . itopfsr, «•  piu 

1731  W.  aadQeld,  MaoobeatAr,  improvansnls  Id  tv«i  fw 
weaMna 

17SS  O.  Parmer,  Sammer-Iane,  Birntlnvham.  laprwvncu, 
in  maohlnerr  ror  the  indaattav  of  iron  for  ahu«-h«f>l  ttw 

I7>t  a  Joseph,  MUth-plaoe.  Keonlagt«i-park,  lmrrwt«ati 
In  aas  burnera.~A  oommanto4Xton 

17U  J.  S.  Lee,  Oushtibrtdfre,  near  ShalSald.  Imprwtmmitiw 
the  maanfaokareof  tilt  aadforjie  hanuner  heada,  and  la tianu 
and  tall  hoops 

1735  W.  B.  Hmith.  Taoklac-mUI,  OomwaU.  an  Unprtrsd  na*. 
Ina  for  Blokford*p  aafsty  fuaa 

I7ISO.  A.  Bluemal,  York-strMit.  Otobe-road.  improv^^i* 
In  walklna-stloks  and  In  stioks  or  handles  tor  nabn^H, 
|iaras<ris,  and  sunnhadsa 

17S7  H.  B.  Newton,  Iroproremants  appUesMe  to  loomi  frf 
wcavtna-— A  eommunteatlon 

ITSS  J.  A.  Undbiad,  sbeffleld.  Improvsmsota  in  bottk* 
fisaks,  and  an  Improved  deviee  for  anoorUng  said  bottls* 
flasks 

I7S0  W.  Amblnr  and  B.  Jowett.  Bradford,  a  seir-aeUiiia- 
dloator  or  maohtne  for  sbowtasf  the  Hmes of  trains 

17400.0.  Wraj.  Heatholm,  tmprotesaMils  laCaslsat^lv 
boxes^lDe  Qa«es.  and  other  artfolea 

1741  T.  OrRenwoijd  and  J.  Fabtan.  Hoxton.  an  tmprorvaas 
Id  MUlard  an't  bacatelle  enas 

1741 II.  Bessemer,  Queen-atraet-plaee,tmpravsmantsin«tMa 
vesaels  and  Miilnx  ve«ael8.  tor  the  purpose  of  lassetnm  v»  1 
motion  of  certain  parts  thereof,  and  for  laaasnlnf  or  prtTnt-  ' 
Inx  sea-ataanesa 

1741  U  A.  Kttterhandt.  40.  Baatboame-terraos.  Rydc-fvt   1 
Imoroveapnta  in  th«  manafaotare  or  peat  ehareoal 

17440.  H.  Campbell,  Htoke-upon-Treot,  improvenentt to lu 
manafaeture  or  tnoaaie  plaques  or  atabo 

174(  Sir  J  Whiiworth,  Improvements  la  flre<amu  aad  «*«• 
nanoe,  and  tn  rilled  projeouies  and  maohlnery  for  tnanuasnc- 
ture  of  the  aarae 

17tf  T.  J.  8-nltfa,  140.  Fleet-  atreat,  ImproTemaata  In  pro4a»itt 
eanatle  soda  nn<\  eaustla  p<)taslL— a  oommontoatioo 

I7C  B.  Fartrldi(«,  Smetbwlok,  improv«maat«  in  axls-kow 
and  in  means  of  eeearinff  the  aamo  upon  the  axis 

174S  A.  M.  dark,  68,  Onanoary-ians,  tmprovemsats  tn  Wa 
and  tn  the  mode  of  hanxlna  tne  aams.— a  oommunleaUoa 

1740  A.  9.  stooker,  Tbomas-atrMit,  Horslejrdowa,  lapron* 
menu  in  bottles  and  stoppers  and  other  artiDlei  to  b«aa^lare< 
therewith 

I7W  T.  J.  Bmlth.  ISA  Fleet-otreat.  Impiovemeate  la  trestlax 
oopper  pyrltea— Aoommunloatlon 

17&I  w.  a  GedRe.  li.  Wei linfftoo -street.  Strand.  Inpnm- 
monts  In  maohinerr  roreuttlos  oorko.— A  eommualeaUoa        ^ 

msJ.O.  BsrloR  and  J.  J.  Coleman.  Otaacow,  tinprovftaetu    " 
tn  treatlnc  or  praparlnic  oertain  lubrloattnc  oUs 

ITU  J.  J.  tuiulr.  Lelth.  an  Improved  oompoaod  for  tbs  labn- 
oatlon  of  wool  and  other  almtlaa  animal  material  to  thalr  pn- 
oeiaes  of  manufaoture 

17&4  R.J.  B.  MlUa.ss.  Soathamvtott>baUdla«.lniprovssi«DU 
in  dofflnv  and  dtvidme  a^armkna  appttoabls  to  sosObmi 
oarda.— A  eomtnanloatlon 

ITSA  A.  M.Olark.  U.  Ohaooenr-laae,  Improvsmmt*  is  spfsra- 
too  for  raislnc  annaen  budlea,  aad  la  us  moda  uf  openuu 
the  same— \  oommqoloattoa 

1790  u.  D.  Ahel.  SO.  Souihampaoa-balMmcs.  a  otvv  ta- 
provpd  mods  or  and  apparatua  Tor  teotlaK  tbe  qaalUfWU' 
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ANNOUNCEMENT. 

rHE  fdUowiiig  is  the  pabUshers'  aimoauoement 
in  tb«  l»st  nnmber  of  Scientific  Opinion: — 
"  74,  Great  Qneen  Street,  London,  W.C. 
29th  Junt,  1870. 
••  This  week's  issne  of  Scientific  Opinion  com- 
>let>es  Its  third  Tolome,  and  brings  the  existence 
S  Ihis  publication,  in  its  present  form  and  nnder 
ts  original  Editor,  to  a  dose.     The  proprietor- 
hip  and  condact  of  Scientific  Opinion  have  now 
eased  into  other  hands,  and  this  jonmal  will 
:en«eforth  be  incorporated  with  Tbs  Emoush 
Ibchaxic  ajid  Mibbob  op  Science,  an  illostrated 
reekly  peiiodieal  of  great  popularity,  and  one 
injoying  a  very  large  drcttlation. 

* '  Correspondents  in  all  f utore  commnni- 
sations  are  therefore  requested  to  observe  the 
change  of  address,  and  to  note  that  the  day  of 
pablioation  is  altered  from  Wednesday  to  Friday 
in  each  week. 

"  Sobecribers  will  continue  to  receive  Scientific 
Opinion  in  its  altered  form  in  completion  of  their 
prepayments ;  and  it  is  hoped  they  will  find 
increased  indncements,  in  the  more  extended 
3O0pe  of  Thk  Emousb  JlECHiino  and  Mibbob  or 
Science,  to  renew  the  patronage  originally  ac- 
xirded  to  Scientific  Opitiion. 

"  Books  for  Beview,  Advertisements,  Sx.,  Sk., 
ibould  henceforth  be  addressed  respectively  to 
:he  Editor  and  Pnblisher,  at  the  Of&ce,  No.  31, 
Tavistook  Street,  Covent  Oarden,  London,  W.C." 


THE  FU6HT  OF  A  STAB. 
3t  a  Fbixow  or  the  Botal  Asibonoxicai.  Societt. 

WE  have,  on  a  former  occasion,  referred  to 
the  fact  that  our  great  English  philosopher, 
Mr.  William  Hnggins,  F.R.S.,  Ims  succeeded,  by 
the  aid  of  the  spectroscope,  in  determining  not 
jnly  that  the  most  brilliant  star  in  our  heavens 
[Siiins)  is  travelling  away  fram  the  earth,  but 
sven,  within  very  narrow  limits  of  error,  the  rate 
in  miles  per  second  at  which  that  glorious  Inminary 
is  winging  its  stupendous  flight  tlm>u^  the  depths 
>f  space.  Since  then  several  commnmcations  have 
been  addressed  to  the  Enqusb  Mechanic,  con- 
taining the  expression  of  a  wish  for  more  definite 
nformation  on  this  subject  than  the  bare  reference 
tbove  allnded  to  affords.  We  now,  therefore, 
^poee  to  endeavour  to  give  some  notion  of  the 
ariitcipUt  on  which  Mr.  Hoggins's  very  extra- 
ordinary results  have  been  arrived  at.  We  cannot 
hope  to  do  any  more ;  and  even  to  effect  this  in 
tn  intelligible  way,  debarred  as  we  are  from  the 
nse  of  mathematics,  will  tax  aU  our  powers  of 
popularizing  a  very  abstruse  subject,  and  all  those 
of  attention  on  the  part  of  the  reader  of  this 
article. 

In  the  acquisition  of  knowledge  In  any  fresh 
branch  ol  physics,  or  in  the  pursuit  of  any  novel 
form  of  Bcientiftc  investigation,  more  or  less  inti- 
macy with  other  branches  of  science  must  be,  of 
necessity,  presumosed;  and  it  would  simplify 
our  task  exceedingly  if  we  could  legitimately 
B-ssume  the  acquaintance  of  the  student  with  the 
ondnlatoiy  theory  of  light.  Inasmuch,  however, 
as  we  are  writing  for  those  who  may  have  been 
debarred,  by  want  of  time  or  opportunity,  from 
the  chance  of  familiarizing  themselves  with  this 
ipecial  subject,  we  must,  in  the  outset,  give  such 
a  short  exposition  of  its  leading  features  as  to 
reader  what  is  to  follow  intelligible.  A  careful 
re-perusal  of  our  series  of  articles  on  "  What 
Btiipes  the  Sunbeam  "  will,  further,  he  essential 
to  its  proper  nnderstanding. 

In  treating  of  the  dispersion  of  light  by  means 
of  »  prism  (on  p.  146),  we  merely  enunciated  the 
fact  of  unch  dinpcrsiou  without  nuJring  any  attempt 
U>  theorize  upon  the  subject.     It  now,  however, 


behoves  ns  to  say  something  of  the  nature  and 
constituUon  of  li^t  itself. 

We  derive,  then,  the  notion  of  what  we  call 
light  tzom  the  impression  on  the  eye  caused  by 
the  undulations  in  a  medium  whidi  apparently 
pervades  all  space,  and  which  has  been  called — 
not  very  appropriately — the  Inminiferous  ether. 
Be  this  medium  what  it  may,  this  much  ia  certain, 
that  each  ray  of  light  travels  through  space  by 
absolutely  equal  and  regular  steps  or  vibrations. 
The  number  of  these  in  any  given  ray  is  perfectly 
measurable  and  invariable,  but  is  different  for 
different  rays ;  so  that,  in  point  of  fact,  we  can 
identify  any  given  ray  by  the  length  of  its  vibra- 
tions, steps,  oscillations,  or  whatever  we  may  call 
them.  Now,  although  the  number  of  vihrationa 
performed  in  a  second  by  the  lumiuiferous  ether 
varies,  as  we  have  intimated,  for  each  colour,  yet, 
in  vacuo,  the  actual  velocity  of  all  rays  is  eqnal ; 
so  that  white  light  has  been  happily  compared  to 
a  crowd  of  men  and  children  all  running  at  pre- 
cise^ the  same  rate  but  with  steps  of  various 
lengths,  the  shortness  of  the  children's  steps  being 
compensated  for  by  their  frequency.  Of  the 
equality  of  this  vdocity  of  all  the  differently- 
coloured  rays,  we  have  evidence  from  the  every- 
day observation  of  astronomers  that  the  aberra- 
tion of  all  these  rays  is  identical.  We  have 
spoken,  on  page  120  of  our  last  volume,  of  the 
eclipses  of  Jupiter's  satellites,  and  a  little  reflec- 
tion will  show  that  if,  say,  the  violet  rays  trarelled 
quicker  than  the  red.when  the  satellite  plunged  into 
the  shadow  of  the  planet  it  would  change  colour, 
fading  ont  from  white  to  red  through  the  various 
oolonrs  of  the  spectrum,  the  red  rays  being  the 
last  perceptible,  as  the  last  to  reach  the  earth. 
For  Uie  same  reason  the  satellite  ought  to  appear 
violet  or  bine  at  the  conunencement  of  its  re- 
appearance. As  a  matter  of  fact  we  know  that 
it  retains  its  white  colour  up  to  the  instant  of 
becoming  invisible,  and  emerges  from  the  planet's 
shadow  again  without  presenting  a  tinge  or  tint  of 
any  kind. 

Unwilling  as  we  are  to  encumber  the  student 
with  more  detail  than  is  absolutely  necess^  for 
the  comprehension  of  this  somewhat  difficult 
subject,  we  shall  abstain  from  any  description  of 
the  manner  in  which  the  length  of  the  various 
nndulations,  their  nnmber  in  an  inch,  and  the 
nnmber  of  them  which  are  performed  in  a  second, 
have  been  ascertained.  A  tolerably  accurate 
table  of  these  data  (at  all  events,  as  a  differential 
one)  will  be  found  on  page  85.  It  will  be  more 
to  onr  present  purpose  to  examine  the  bearing 
which  they  have  npon  the  matter  which  we  have 
undertaken  to  discuss. 

Well,  then,  as  we  have  said  above,  light  of  all 
colours  or  degrees  of  refrangibility  travels  at 
identically  the  same  rate  in  vaetu).  But  suppose 
that  a  ray  of  white  light  falls  upon  a  prism  (p.  146) 
how  will  that  affect  its  rate  or  mode  of  motion  f 
In  this  way :  it  will  be  retarded,  or  the  rate  of 
propagation  of  the  nndulatoiy  motion  will  be 
diminished.  In  other  words,  the  progress  of  the 
ray  will  be  slower  in  any  refracting  medium  than 
in  vacuo.  And  besides,  onr  prism,  in  refracting 
the  rays  unequally,  really  retards  them  unequally, 
delaying  the  violet  the  most  and  the  red  the  least ; 
so  that  the  latter  travel  the  fastest  and  the  former 
the  slowest,  intermediate  colours  progressing  at 
intermediate  rates. 

It  is  almost  unnecessary  to  add  that  all  that 
we  have  said  with  reference  to  the  visible  rays  of 
the  spectrum,  applies  equally  to  the  dark  lines 
crossing  it  (Fig.  6,  p.  173),  and  that  the  rate, 
length,  and  frequency  of  the  'nbrations  necessary 
to  produce  light  of  their  precise  refrangibility, 
are  susceptible  of  mathematical  determination 
with  all  conceivable  accuracy.  This,  as  will  be 
seen  in  the  sequel,  is  a  point  of  the  utmost  im- 
portance. Assuming  thu  to  be  all  clear  to  the 
mind  of  the  reader,  we  now  proceed  to  derive  an 
illnstratian  from  a  wholly  different  branch  of 
science — acoustics ;  for,  although  sound  is  propa- 
gated through  the  air  at  the  rate  only  of  1,090 
feet  in  a  second,  and  light  travels  at  least  900,000 
times  as  fast,  yet  the  ciroumstance  of  their  both 
having  their  origin  in  undnlatory  movement — 
albeit  of  very  different  media — enables  "us  to 
employ  one  of  these  effects  to  explain  the  other. 
The  waves,  then,  of  the  deepest  note  of  an  organ 
pipe  audible  (as  a  musical  sound  and  not  a  mere 
noise)  are  abont  64  feet  in  length,  and  occur  some 
seventeen  times  in  a  second  ;  these  we  may  con- 
ceive to  be  analogous  to  red  light.  The  length 
of  the  waves  of  a  cricket's  chirp  are  certainly  less 
than  an  inch  long,  and  between  30,000  and  40,000 
of  them  are  formed  in  the  same  interval ;  we  may 
imagine  these  to  corresimnd  with  the  violet  rays. 
Now,  in  saying  this,  we  have  assumed  both  Uie 


source  of  sound  and  the  ear  of  the  auditor  to  b.i 
stationary.  A  very  little  consideration  will  show 
that,  if  either  of  them  be  in  motion,  the  resulting 
sound  will  be  modified.  For,  suppose  that  a  note 
is  being  sounded  on  a  horn  such  as  to  induce  440 
vibrations  or  waves  in  the  air  in  a  second  of  time, 
if  we  approach  the  trumpeter  at  a  rate  bearing 
anything  like  an  appreciable  proportion  to  that  at 
which  the  sound  is  travelling,  more  of  these  waves 
will  reach  the  ear  in  a  second,  and  the  pitch  of 
the  note  will  rise ;  if,  on  the  contrary,  we  travel 
away  from  our  imaginary  mnsiaian  with  any  con- 
siderable velocity,  the  iraves  of  sound  will  have 
to  overtake  us  ;  fewer  of  them  will  reach  ns  in  a 
second,  and  the  pitch  of  the  note  will  fall.  M. 
Buys  Ballot,  between  twenty  and  thirty  years 
ago,  experimented  on  this  subject  on  a,  laUway  in 
Holland  ;  and  hii;  experiments  were  subsequently 
repeated  in  this  country  by  Mr.  Scott  Russell, 
who  brought  them  under  the  notice  of  the  British 
Association  for  the  Advancement  of  Science  in 
1848.  Both  M.  Ballot  and  Mr.  Russell  found  that 
the  whistle  of  a  rapidly-approaching  train  sounds 
a  higher  note  than  when  the  train  is  stationary, 
and  as  it  recedes  from  the  listener  it  sounds  a 
lower  note.  We  believe  that  in  the  case  of  some 
experiments  with  a  moving  train  and  a  stationary 
observer  this  difference  amounted  to  a  semi- 
tone ;  and  that,  when  the  auditor  was  hfanself 
travelling  in  a  train  which  met  and  passed  the 
one  whose  whistle  was  blowing,  the  resulting 
sound  differed  a  whole  note  from  that  yielded  by 
the  same  whistle  when  both  the  locomotive  and 
the  experimenter  were  standing  still. 

All  this  may  assint  ns  in  comprehending  how 
motion,  towards  or  from  any  lumiiiiferous  body — 
if  such  motion  be  sufficiently  great  to  bear  a 
measurable  proportion  to  the  velocity  of  light — 
may  either  exalt  or  depress  the  refnmgibiUty  of 
the  rays  which  reach  the  spectator,  and  so  shift 
the  rays — and,  of  count,  the  dark  linen — either 
up  towards  the  violet  end  or  down  towards  the 
red  end  of  the  spectrum,  according  as  wo  are 
approaching  to  or  receding  from  Uie  source  of 
Ught. 

One  more  consideration  will  help  us  in  the 
apprehension  of  a  point  of  detail  in  Mr.  Huggins's 
very  wonderful  researches,  and  that  consideration 
is  this.  Throughout  onr  papers  on  "  What  Stripes 
the  Sunbeam,"  we  have  tadtly  assumed — without, 
however,  anywhere  actually  asserting — that  the 
bright  spectral  lines  of  various  incandescent  vapours 
are  not  only  invariable  in  position  under  all  circum- 
stances, but  also  in  thickness,  we  having  pnrposely 
suppressed  all  reference  to  the  fact  that  the 
breadth  of  the  lines  is  affected  by  the  density  of 
the  gas.  To  take  an  example,  of  which  we  nhall 
now  very  soon  make  use,  the  line  F  (p.  172)  is 
very  sensibly  expanded  when  hydrogen  at  the 
ordinary  atmospheric  pressnreis  employed  instea<l 
of  that  in  an  ordinary  vacuum  tube,  with  which 
oompaiisons  are  usually  made.  The  reason  of 
our  former  reticence  on  this  and  other  minor 
points  had  its  origin  in  our  indisposition  to  over- 
load a  subject  already  sufficiently  complicated 
with  a  quantity  of  detail  which  could  only  tend 
to  distnwt  the  attention  of  the  reader  who  might 
be  labouring  to  master  its  fundamental  principles. 

Assuming  the  student,  then,  to  have  grasped 
the  idea  that  in  travelling  with  any  considerable 
velocity  towards  a  source  of  Ught,  we  meet  more 
waves  of  that  light  in  a  second,  and  so  in  effect 
increase  their  refrangibility — and  that,  on  the 
other  hand,  in  recedmg  with  sufficient  rapidity 
from  the  lumiuiferous  body,  we  diminish  the 
number  of  vibrations  or  nndnlations  which  reach 
us,  and  so  degrade  their  refrangibility — we  are 
now  prepared  to  follow  the  details  of  Mr.  Huggins's 
observations  and  to  appreciate  their  results. 

Sirina  is  a  star  which,  from  its  great  brilliancy 
and  the  marked  distinctness  and  intensity  of  the 
four  lines  in  its  spectrum,  early  attracted  \a» 
attention,  and  to  which  he  has  devoted  a  large 
amount  of  consideration.  Owing,  however,  to  its 
proximity  to  the  horizon,  anything  like  measnrr- 
ment  of  its  spectrum  is  confined  to  a  period  of 
about  an  hour  on  each  side  of  the  meridian  ;  and. 
in  fact,  the  extraordinary  difficulty  of  making  any 
measurement  at  all  of  hues  which  finotnate  with 
the  undulations  of  the  atmosphere,  can  only  hr 
appreciated  by  those  who  have  themselves  ex- 
amined a  star,  having  much  south  declination, 
with  the  8pectro»co])e.  From  thin  point  we  had 
better  let  Mr.  Huggins  speak  for  himself. 

"  As  it  was  obviously  impossible,"  he  says,  "  to 
determine  with  the  required  accuracy  the  coinci- 
dence of  the  line  of  Sinus  when  the  mnch  broader 
band  of  hydrogen  at  the  ordinary  pressure  was 
compared  with  it,  1  employed  a  vacuum  tnl  o 
fixed  before  the  object  gUss.    In  all  theuc  ubM:r- 


Uigitized  by 


Google 


862 


ENGLISH  MECHANIC  AND  MTRRQR  OE  SCIENCE. 


as: 


[July  8,  1870. 


Hvonoctn    at 
Kcmoapimnt: 


•nun  ■Ptcum 
mc  F 


NvmoecN     M 
•Kiui  vac 


vatiuDg  the  Blit  nsed  was  as  murow  as  possible. 
.  .  .  The  line  from  Uie  spark  appeared,  lii  com- 
porisoD,  very  nan-aw  ;  not  more  than  al>out  oue- 
ttfth  of  the  width  of  the  line  of  Sirius.  'When 
the  bnttery  circuit  was  completed,  the  Uue  of 
bydzogMi  could  be  distinctly  seen  upon  the  dark 
line  of  Sirins.  TIiu  observation  of  the  compariiion 
of  tlie  lines  was  made  many  times ;  and  I  am 
certain  thnt  the  narrow  line  of  hydrogen,  thoujli 
it  appeared  projected  on  tlxe  dark  line  in  Sirius, 
did  not  coincide  with  the  middle  of  the  line,  but 
orossed  it  at  a  distance  from  the  middle  which 
may  be  represented  by  saying  t^at  the  want  of 
coinoideoce  was  apparently  equal  to  about  one- 
third  or  on»-foarth  of  the  interval  separating  the 
components  of  the  donble  line  D.  I  was  unable 
to  measure  directly  the  distance  between  the 
centre  of  the  line  of  hydiogen  and  that  of  the 
line  in  the  spectrom  of  Sirius,  but  several  very 
careful  estimations,  by  means  of  the  micrometer, 
give  a  value  for  that  distance  of  0-040  of  the 
micrometer  head.  This  value  is  probably  not 
in  error  by  so  much  as  its  eighth  part."  After 
pving  an  account  of  many  carefully  conducted 
experiments,  to  prove  that  it  was  really  the  Hue 
F  of  hydrogen  which  he  was  observing  in  Sirius, 
Mr.  Haggins  proceeds : — 

"  From  these  observations  it  may,  I  think,  be 
concluded  that  the  substance  in  Sirius  which 
produces  the  sfroug  lines  is  really  hydrogen,  ns 
was  stated  by  Dr.  Miller  and  myself  in  our  former 
paper.  Further,  that  the  aggregate  result  of  the 
motioas  of  the  star  and  earth  in  space,  at  the 
time  when  the  observations  were  made,  was  to 
degrade  the  rcfrangibility  of  the  line  in  Sirius  by 
an  amount  corresponding  to  O'OIO  of  the  micro- 
meter screw.  Now  the  value  of  the  wavelengths 
«f  O'Ol  division  of  the  micrometer  at  the  poeitiou  of 
F  isO-0272o  millionth  of  a  millimotre.  The  tijtal 
degradation  of  refiangibility  observed  niaounts 
ta  0'109  millionth  of  a  millimetre.  If  the  velocity 
of  light  be  takeu  at  185,000  miles  per  second,  and 
the  wave-length  of  F  at  4S6-5  millionths  of  a 
millimetre  (Angstrom's  is  466*52,  IMtseheiner's 
486'49),  the  observed  alteration  in  period  of  the 
line  in  Sirius  wiU  indicate  a  motion  of  reccfsiou 
existing  between  the  earth  and -the  star  of  41'4 
miles  per  second. 

Of  this  motion  a  part  is  due  to  the  earth's 
motion  in  space.  Aa  the  esrUi  moves  ruvnd  the 
sun  in  the  plane  of  the  ecliptic,  it  is  ohitniting 
the  direction  of  its  motion  at  every  instant.  Tut^i-e 
are  two  positions,  sepantted  by  180",  when  the 
eS<>ct  of  the  earth's  motion  is  a  maTimnTin  — 
namely,  when  it  is  moving  iu  the  direction  of 
the  visual  ray,  either  towajda  or  from  the  star. 
At  two  otiier  pontians  in  its  orliit,  at  90°  from 
the  former  positions,  the  earth's  motion  is  at 
ri^t  angles  to  the  diieotion  of  the  light  &t>m 
the  star,  and  thorrforo  has  no  influence  on  its 
refrangibility.  .  .  .  That  portion  of  the  ««rth"B 
resolved  motion  which  is  iu  the  direction  of  the 
visual  ray,  and  which  alone  has  to  be  considered 
in  this  investigation,  may  be  obtained  from  the 
following  formula : — 

"  Earth's  motion  towards  star  =  v,  cos  \,  sic 
(I -I). 

"  Wliere  t  is  the  earth's  velocity,  /  the  earth's 
longitude,  t  the  star's  longitude,  and  ,\  the  stai-'s 
latitude. 

"  At  the  time  when  the  estimate  of  the  amount 
of  alteration  of  period  of  the  line  of  Sirius  was 
made,  the  earth  was  moving  from  the  star  with 
the  velocity  of  about  twelve  miles  per  seo<md.  There 
ranain*vnaccounUd-foranu)tioHofreee»>>wnfrom 
tile  earth  amountinff  to  29-4  miles  per  second, 
irhieh  we  appear  to  be  enlitltd  to  atlrilmle  to 
Sirins." 

Snob,  in  the  woi^  of  their  great  discoverer,  ib 
an  account  of  th-;  astounding  results  ai-rived  at 
by  the  employment  of  a  few  glass  prisms  and  a 
nflirow  slit.  It  seems  to  us  to  require  no  lulditiuo 
<m  onr  part  to  render  the  principles  ou  which 
those  results  depend  apprehouHible  to  everj'  one 
who  will  take  the  trouble  to  read  it  carefully 


through.  Two  aids,  how- 
ever, to  its  comprehen- 
sion, it  may  poR.<>tbly  be 
expedient  to  supply.  The 
Ibst  is  the  iafonnstion 
tiiat  the  millimetre  men- 
tioned above  is  0-DB987  of 
an  English  inch ;  the 
second  consists  of  a  dia- 
gram showing  the  slight 
degradation  of  refiangi- 
bility of  line  F  in  Sirius. 
With  these,  and  a  care- 
ful perusal  of  what  has 
preceded  them,  we  would  fain  hope  that  the 
student  may  have  no  diflSeulty  in  perfectly  realiz- 
ing the  mode  in  which  have  been  ascertained  both 
the  direction  and  velocity  of  the  Flight  of  a  Star. 


THE    WORLD:     ITS     FORMATION     AND 

ANTIQUITY. 

By  Aethck  Uxserhoj.. 

{Contiuued  from  page  337.) 

CK4PTEB  III. 

SINCE  tlie  d£bris,  waste,  or  dregs  of  eadi  con- 
vulsion were  deposited  iu  regular  strata  over 
every  part  of  the  earth  which  might  at  that 
period  be  submerged  or  under  water,  and  since 
each  such  deposition  always  partook  of  a  nature 
di&rent  to  any  preceding  or  suocceding  one,  it 
follows  that  strata  are  always  found  in  the  order 
of  time  of  their  deposition ;  that  is  to  say,  that 
the  older  formations  are  always  beneath  the  later 
ones.  Thus  the  oarbosiferons  system  was  de- 
posited before  the  oolitic  system,  and  if  you 
should  search  the  whole  world  yon  would  never 
lind  the  coal  above  the  oolite.  To  make  it 
phkiner,  suppose  several  systems  represented  by 
the  numbers  1,  2,  3,  4,  to  have  been  deposited  iu 
the  same  order — viz.,  first  1,  then  2,  then  8,  and 
then  4,  we  ebonid  in  such  a  case  never  find 
them  in  a  reversed  or  inverted  order,  as 
2,  1,  8,  4,  or  1,  3,  4,  2,  ke ;  although  from  bcal 
distnrbuces  of  the  crust  we  might  frequently  find 
some  of  the  intarmed^te  strata  absent;  as 
1,  3,  4,  or  2,  4,  or  3,  4,  or,  perh^u,  4  alone,  or  1 
alone,  resting  on  some  igneous  rock.  The  know- 
le«lge  of  this  iact  is  very  useful  in  the  arts,  lor  if 
we  knew  what  formations  are  npou  or  near  the 
surface,  we  can  tell  accurately  that  certain  rocks 
will  bo  absent  in  that  locality,  and  so  save  the 
expense  of  a  useless  search  for  tham.  For 
instance,  if  we  should  discovar  (referring  to  onr 
former  example)  No.  3  at  the  snrfaoe,  we  should 
never  think  of  looking  for  No.  4  there,  although 
we  might  find  numbers  1  and  2.  In  consequence 
of  this  fact,  geologists  have  classified  rocks  in 
order  of  superposition,  and  the  list  appended  to 
this  chapter  exhibits  this  order.  They  are 
placed  primarily  in  fiveclasses,  callediespecUvely, 
primaiy,  transition,  seooodaty,  tertiai?,  and 
superficial  formations.  These  classes  aie  sub- 
divided into  systems,  and  tiiese  i^jain  into  strata. 
The  division  into  dasses  has  been  made,  because 
all  the  systems  in  each  chu>s  bear  a  certain  re- 
semblance to  each  other,  both  in  conformation, 
and  fossils  or  organic  remains.  Thus  the  super- 
ficial accumulations  consist  of  surface  soil,  mud, 
gravel  deposited  at  the  months  of  rivers,  and 
diluvium  or  drift  erratic  blocks,  and  contains 
remains  of  present  animals,  including  man.  The 
tertiary  class  (or  that  immediately  below  the 
suporiicial)  cooBists  of  marls,  clays,  crag  (or  half- 
formed  limestone) ,  and  thin  strata  of  sand,  and  con- 
tains fossils  of  animals  and  plants  of  a  bygone 
period.  The  secondary  class  is  formed  of  large  beds  of 
clny,  chalk,  shale,  coal,  limestone,  sandstone,  and 
ironstone,  containing  fossils  of  phuits  andsaurians 
(or  big  lizards).  The  transition  class  is  composed 
of  strata  of  limestone,  sandstone,  and  shales, 
bavmg  verv'  few  fossils,  and  those  of  an  exceed- 
ingly low  organization.  The  primary  class  is 
formed  of  vast  beds  of  slate,  quartz,  gneiss, 
crtstnlline  limestone  or  marble,  and  is  wholly 
destitute  of  fosails.  As  it  may  interest  my  readers 
to  inspect  for  themselves  some  of  the  diffesent 
systems  and  classes  which  ore  found  in  our  own 
country,  I  may  mention  that  in  and  around 
London,  and  from  thence  as  far  as  the  Humbcr, 
and  inolniling  all  the  eastern  counties,  tiie  ter- 
tiary deposits  are  found.  In  Buckingham,  Hert- 
ford and  Bedford,  the  olialk  system  occurs.  In 
Shropshii-e,  the  old  red  sandst<me ;  in  Noithamp- 
tciu,  the  eolkic ;  the  C»inbiiaa,  mioa  schist,  and 
giioist:,  in  the  mountainous  counties  ;  ajid  the  new 
red  sandxtone,  and  carboniferous  (coal-bearing) 
s;  stems,  in  Stafibrdshii-e  a:id  Leicestershire. 


In  my  next  chapter  I  shall  describertbe  suprr 
fi  'iol  accumulations. 

LI8T  OF  BOOK6  IK  OODBB  OP  SOmRPOSTTION-. 

Recent  ob  BuPEBFiciiu  Accinnn.ATiMit. 

Surfaee  Soil. — Earth  and  decomposed  ornnic  reQuir= 

^/ImvIimi.— Oravel,  4c.,  deposited  at  the  mouths  a 

rivers. 
XNiariim.— Drift,  booIdBrs  laa  blocks. 

TxBTUKY. 

PleioccM  (iiiore  r««i«).— Band,  pebbles,  cUv,  Scm- 
taiulng  aea-shell  j  uf  species  approximating  to  ibe  pra!«a. 

MeiOeCHe  (fW8T'grrn(K— IAnglltnilAa»tiii^«yaiiyw,t>iwy 

B*lt  and  fresh  water  eheOs.  ' 

Eocenf  (6f;)inmn#  ij/'r/Kml).— Thick  atrstaof  cliT  c  »■ 
taining  marine  Atiit,  beds  of  Ummtooe,  with  loadl  Uni 
and  amphibioas  extinct  animals  and  vegetables. 

SsconxBT. 

Chalk,  OT  Crttamui.—Ciimtk  with  fllsta,  ohalk  n'llioirt 
flints,  chalky  marl,  groen-saiul. 

Oo}itic,  or  Jurajiic— Thick  strata  of  clay,  yelloir  SKi--, 
and  iron  ore,  olarey  sandstone,  Portland  stone,  Kini 
moridge  clay,  Oxford  clay,  Forrest  marble,  great  oolii^. 
Fullers*  earth,  inferior  oolite,  npper  Mas,  maTist£i:> 
lower  lias. 

A'oc  lied  Sandttome.. — Red  sandstone,  variegated  vrrA 
blue,  yellow,  and  red ;  contains  gypsoni  and  rack-sai 
magmaian  limestone  and  dolomite. 

Carbon ^irrouit. — Coal,  gltite,  and  sandstone  altemateU 
with  Ironstone,  clay  and  peestone;  millstone  grit,  coant 
sandstone,  and  alateyday,  m/^iiwt»i>i  limestone  and  Icai 
ore. 

Beronian,  or  OU  Bed  SaaAMiw.  —  B«d  and  brow; 
sandstones,  and  conglomerats  maxi. and. limestone  (^  i 
dull  red  coloor. 

Hikirian,  —  Think  Iwds  of  aandstome,  limMtons  sii 
slate. 

Clay-sbUe.— Slate  and  dark  limestone. 

PaniABT  OB  MBTUiOBPmC. 

ilfica  Sehitt.—tUcm,  slate,  quarts,  marble,  te. 
GuUt. — Gneiss  and  qnarta  alternately  with  crystalliiie 
limestone,  and  mica  schist. 

(To  be  continued.) 


COMETS  AND  METEORS. 

Bt  Bichabd  a.  Pboctob,  B.A.,  F.B.A.S., 
Author  of  ••Other  Worlds  than  Onrs,"  Ao. 

(Contimud  from  page  813.) 

IT  had  been  noticed  that  many  meteors  seemcil 
to  enter  our  atmosphere  with  a  velocity  far 
exceeding  that  which  woald  be  dae  to  bodies 
travelling  in  nearly  oiicular  orl^ts  aioimd  the 
sun.  The  observations  on  which  this  conclu&ion 
had  been  founded  were,  indeed,  not  wholly  satis- 
factory, because  it  was  a  matter  of  extreme  diffi- 
culty to  timt  the  m"ti"Tnt  of  the  meteors  athwai^ 
the  heavens.  It  was  comparatively  easy  for  two 
observers,  at  stations  for  apaxi,  to  take  observe^ 
tions  of  tie  same  meteor  so  occurately  that  i(^ 
actual  path  through  onr  aitmospherB  eoold  hi 
determined ;  but  to  asoertain  exactly  how  man; 
seconds  it  occupied  in  traversing  that  path  wai 
by  ne  means  so  easy.  The  suddenness  with  whicl 
a  shooting  star  appears,  the  short  duration  of  it 
visibility,  and  the  necessity  of  noting  veiy  acctj 
rately  its  apparent  path  among  the  stars,  all  ten^ 
to  make  the  determination  of  the  actual  niimVit' 
of  seconds  occupied  by  the  meteor  in  swoopii) 
athwart  the  heavens  a  matter  of  extreme  diS 
culty.  Yet  observations  had  been  made  wtir-i 
indicated,  as  I  have  said,  a  velocity  far  grrati! 
than  that  which  would  be  tound  in  the  case  <i 
meteors  travelliag  in  a  nearly  circular  pau 
around  the  sun.  We  know  what  that  velociij 
would  be  :  a  body  at  the  same  mean  distajicc  itta 
the  sun  as  our  earth,  would  travel  with  thf  sts-^ 
mean  velocity,  or  at  the  rate  of  some  18  miles  ^ 
a  second.  Such  a  body  coming  full  tilt  agait- 
the  earth,  would  traverse  our  atmosphere  at  t- 
rate  of  36  miles  per  second.  But,  as  a  matt«^ 
fact,  it  was  found  that  some  meteors  travelled  > 
a  rate  oonsideiably  exceeding  this— even,  ir 
when  they  were  not  directly  encountering  » 
earth. 

Now,  if    this  had  been  accepted  as   actnti 
proved,  there  would  have  been  only  one  cxji 
nation  of  the  phenomenon.    We  know  so    stir, 
what  velocities   can  be  generated  by  tbo    fs' 
attractive  influence  under  such  and  such   ciro» 
stances,   that  whenever  we  find  a  body  iii*: 
witii  a  given  velocity  in  any  given  part    oj*' 
solar  system,   we  know  forthwith  what    ijc» 
range  of  its  path,  from  what  distances    i  isa* 
come,  and  to  what  distances  it  will  pass  awi'. 
It  may  seem  that  in  the  present  instanc*-  id 
problem  must  be  complicated  by  the  cflTects  o?  u 
earth's  attraction ;  but  in  reality  the  earth  c,i  nw 
largely  affisct  the  motions  of  these  bodies, 
the  euth  were  allowed  an  all  but  infinite  pvn- 
to  attract  a  meteor  from  an  all  but  inflnitt  «d 
tanoc,  the  meteor  would  finally  reach  the    fan 
n-ilb  a  velocity  of  barely  six  miles  per  scoond. 
will  be  conceived,  therefore,  how  lelatively  aiul 
must  be  the  part  of  any  meteor's  veltMity  due 
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terrestrial  inflneooe,  when  these  bodies  come 
ETroojpiug  dawn  apon  the  earth's  atmosphere  with 
B  son-geneiaied  velooity  of  neaxlj  24  or  25 
miJea  per  second,  often  superadded  to  the  earth's 
Telocity  of  X8  miles  per  second. 

What  oonid  be  gathered,  then,  from  the  great 
obserred  velocity  of  meteors  wonld  be  inevitably 
tliis,  that  these  bodies  before  reaching  the  earth 
had  been  travelliog  on  paths  far  wider  in  range 
than  the  earth's  orbit — that  the  aj^elia  (that  is, 
the  points  of  their  orbit  farthest  from  the  snn) 
lay  for  ont  beyond  the  orbits  of  Jnpiter  and 
Satnm,  perhaps  even  beyond  the  orbits  of 
Uianns  and  Neptime. 

Bat  what  '""awng  resolt?  wonld  follow  from 
this  I  It  would  no  longer  be  possible  to  regard 
meteor  systems  as  in  any  way  associated  with 
the  earth's  orbit.  We  should  no  longer  be  able 
to  regard  the  earth's  encounter  with  even  a  single 
meteor  syBtem  as  otherwise  than  a  most  wonder- 
ful ceinoideuce,  nnless  we  oonclnded  that  besides 
that  meteor  system  there  were  millions  on 
millions  of  systems  which  lie  altogether  clear  of 
her  path.  And  renumbering  that  she  encounters 
Bumy  systems,  we  shonli  hav«  .to  abandon  the 
belief  that  a  wonderfnl  coincidence  was  in  ques- 
tion, and  be  forced  to  conclude  that  there  most 
be  oonntless  millions  of  meteoric  systems. 

We  shall  see  presently  that  the  evidence  is  in 
reality  even  stronger  thiui  we  are  here  supposing ; 
bat  I  do  not  he»tate  to  say  that  with  no  further 
evideooe  than  the  great  observed  velocity  of 
meteors  we  should  be  led  Inevitably  to  the  amazing 
inference  that  the  solar  scheme  is  crowded  with 
meteorio  systems.  This  inference  would  even 
then  be  no  mtrt  theory,  but,  a  legitimate  conclu- 
tionfrom  the  evideiue. 

The  occurrence  of  annual  meteorio  displays 
had  convinced  all  reaaoning  minds  that  the 
meteors  are  oomioal  bodies  travelling  on 
planetaiy  orbits  around  the  sun.  The  matter 
was  in  effect  certain,  though  it  was  often  spoken 
of  aa  a  theory,  even  by  astrooomers  capable  of 
appreciating  the  sound  evidence  on  whieh  it 
rested.  Another  law  of  periodicity  was  to  lead  to 
a  further  and  even  more  important  advance  in 
oar  knowledge  Tespeotiug  meteors.  It  was  found 
that  one  of  the  best  reconiised  meteor  systems — 
that  which  produces  the  November  star  shower — 
waxed  and  waned  in  splendour  within  a  period  of 
aboat  the  third  part  of  a  century.  In  other 
words,  there  was  a  rich  part  of  the  meteoric  stream 
which  retamed  to  a  particular  position  in  the  solar 
system  once  in  aboat  83^  yean.  But  whether 
it  retomed  in  reality  only  once  in  that  period,  or 
ofteuer,  was  not  certain.  If  it  had  come  back  to 
the  same  position,  but  daring  another  month  than 
November,  we  ooold  have  known  nothing  about 
U,  for  the  earth  wonld  have  been  "  in  another 
phMe."  AsttonomerB  were  disposed  to  believe,  in 
foct,  that  it  did  return  several  times  in  the  course 
of  the  period  of  33}  years ;  for  they  could  not 
bdUeve  that  this  rich  region  travelled  out  into 
space  upon  the  enonnons  orbit  oorre^onding  to  a 
revolution  having  so  long  a  period.  1%ey  ima- 
gined that  it  refauned  to  the  place  where  the 
earth's  orbit  ctobs^b  Ona  meteor  track  in  about  a 
year  and  a  83rd  part,  or  in  about  a  year  less  a 
.^id  part,  and  so.  oame  there  at  epodn  pasmng 
Tonnd  the  circle  of  the  msntfas,  either  forwards 
or  backwards,  until  after  about  S3  year*  the  com- 
plete circoit  had  been  formed,  and  so  the  display 
was  renewed. 

I  shall  now  show  howtfais  view  waa  shown  by 
the  great  mathematician  Adams  to  be  unfounded, 
and  the  much  more  surprimng  results  established 
— that  the  members  of  the  November  meteor 
Bystem  have  a  period  of  SSJ  years,  and  travel  out 
into  space  beyoiad  the  orbit  of  distant  Uranus. 

Fran  the  laws  of  gravitation  it  follows  that 
when  onoQ  the  period  in  wUdi  a  body  travels 
ix^ond  the  sun  is  determiiied,  the  velocity  of  the 
body  at  any  given  dfetanoe  from  the  sun  is  also 
knowu,  let  the  figure  of  the  body's  path  be  what 
it  jaay.  So  that  the  astronomer  coidd  determine 
with  what  actual  velocity  the  November  meteors 
enter  Oie  earth's  atmosphere  on  any  given  assump- 
tioB  as  to  their  period.  This  known,  he  could, 
by  vety  simple  processes  of  cdeulation,  determine 
from  the  apparent  direction  of  the  meteor's 
raotion  as  they  enter  our  atmosphere,  what  is  the 
actaal  direction  in  which  they  are  moving  at  that 
part  of  their  path  round  the  sun. 

And  thua  it  became  poesjitie  to  detenaia*,  on 
csach  of  the  above  assumptionB,  what  is  the  actual 
path  traversed  by  the  November  meteors.  But 
than,  ghwn  their  path,  we  know  what  forces  come 
into  ^y  to  ammg  their  path  into  new  poaitiana. 
And  tf  ueil  p«ih  thos  changes,  the  [daoe  ^ere 
the  earth  encounters  them  must  i^ange  oiso. 


In  other  words,  although  in  one  year  the  earth 
might  cross  the  track  of  the  meteors  on  or  about 
November  IS,  yet  a  lung  time  after  the  path 
Vould  have  so  changed  that  the  earth  would  not 
encounter  the  meteors  on  that  date,  but  somewhat 
earlier  or  somewhat  later. 

Now  astronomers  might  have  waited  for  many 
years  before  they  would  have  been  able  to  verify 
the  occnirence  of  such  a  change— but,  fortmiately, 
we  have  records  of  the  occOrrenco  of  the  Novem- 
ber shower  in  long  past  yeain ;  so  that  all  that 
was  necessary  was  to  compare  the  dates  of  those 
showers  with  the  date  on  which  the  shower  now 
takes  place.  The  earliest  recorded  occurrence  of 
atar-shower  belonging  to  what  we  now  call  the 
November  system,  took  place  on  October  12, 
A.D.  902,  (or in  the  new  style  on  October  18) ;  and, 
by  comparing  this  with  the  date  on  which  the 
shower  now  occurs  (making  due  allowance  for 
that  peculiar  motion  of  the  earth's  axis  which 
causes  the  precession  of  the  equinoxes),  it  appeared 
that  the  plaoC  where  the  earth  encounters  the 
meteors  is  steadily  shifting  forwards  by  about 
half  a  minute  of  arc  in  each  year,  so  that  a  o<nn- 
plete  revolution  of  the  place  of  encounter  could 
be  effected  in  about  30  x  360  or  10,800  years.* 

But  when  Ptofessor  Adams — for  the  proMem  is 
one  calculated  to  tax  the  highest  powers  even  of 
mathematicians  of  his  standhig— came  to  examine 
the  effects  whidi  the  planets  could  produce  on  tho 
meteorio  paths,  he  found  that  this  chiuigo  of 
position  was  not  accounted  for  on  any  of  the 
assumptions  mentioned  above.  It  became  clear 
that  the  mieteors  are  subject  to  disturbing  attrac- 
tions of  a  more  effective  character.  In  other 
words,  it  seemed  as  though  the  meteors  mast 
travel  ont  into  regions  where  the  giant  planets, 
Jupiter  and  Saturn,  or  even  Uranus  and  Neptune, 
are  capable  of  exerting  more  influence  than  they 
can  exert  on  bodies  travelling  always  near  the 
earth's  orbit. 

It  was  an  obvious  consideration  that,  this  being 
so,  the  real  period  of  the  meteors  is,  probably, 
that  same  period — 33J  years  or  so — which  sepa- 
rates the  recurrence  of  marked  meteorio  displays 
belonging  to  this  system.  For  with  a  period  of 
S^i  years,  a  body  which  along  one  part  of  its 
path  crosses  the  earth's  orbit,  would  along  the 
opposite  path  be  far  out  in  space,  even  beyond 
the  orbit  of  distant  Uranus. 

The  calculation  of  the  motions  of  bodies  travel- 
ling in  such  orbtte  is  by  no  means  an  easy  matter. 
Astronomers,  though  Uiey  often  have  to  deal  with 
the  motions  of  bodies  in  very  eccentric  orbits,  yet 
are  seldom  required  to  follow  those  bodies  along 
the  whole  course  of  such  orbits,  or  to  trace  out 
those  processes  of  change  which  affect  the  position 
and  figure  of  the  paths  of  such  bodies. 

It  happened,  fortunately  for  science,  that  a 
method  devised  long  ago  by  the  eminent  German 
astronomer  Qauss  was  avulable  for  the  solution 
of  this  difficult  problem.  Adapting  this  method 
mih  singular  eJdll  to  the  requirements  of  the 
problem  before  him,  Adams  found  that  the  changes 
aSeoting  the  meteor's  orbit  are  most  satisfactorily 
accounted  for  on  the  supposition  that  the  meteors 
really  travel  out  into  space  along  the  eccentric 
orUt  which  corresponds  to  the  period  of  33i  years. 

No  doubt  therefore  rmnained,  in  the  minds  of 
any  who  were  capable  of  appreciating  the  evidence, 
that  the  path  of  the  November  meteors  really 
carries  them  beyond  the  orbit  of  Uranus,  or  more 
than  niaetesn  times  farther  from  the  sun  than 
our  euihis. 

But,  in  the  meantime,  other  and  very  remark- 
able evidence  had  been  adduced  which,  at  the 
same  time,  confirmed  this  result  and  proved  that 
the  August  meteors  also  are  travelling  on  an  orbit 
yet  more  eccentric  than  that  of  the  November 
meteor  system. 

The  Italian  astronomer  ScUaparelli  had  been 
led  to  notice  that  the  bright  comet  of  1863  passed 
close  by  the  earth's  orbit  at  a  point  lying  very 
near  the  spot  where  she  ancountors  the  August 
meteors.  Now  that  comet  travelled  in  a  very 
eccentric  path,  having  a  period  variously  estimated 
at  from  126  to  146  years,  but  undoubtedly  very 
I(»ig.  It  occnised  to  Schiaparelli  to  inquire 
whether,  on  the  supposition  that  the  August 
meteors  travel  on  an  orbit  of  like  eccentricity, 
their  calculated  path  wonld  lie  near  that  of  the 
comet.  It  will  be  understood  that  the  meteors 
might  cross  the  earth's  orbit  in  a  million  different 
directioos,  not  one  of  which  would  correspond 
to  a  path  placed  like  the  comet's— though  of  like 
figure.  So  that  the  odds  were  enormously  against 
such  a  coincidence  as  Schiaparelli  looked  for, 
supposiag  there  were  no  real  assooiatlon  between 


*  The  ml  period  is  somewliat  loquab 


the  m«teora  and  the  comet.  Now  it  appeared 
that  the  path  of  the  meteors  (on  the  supposition 
mentioned)  accords  most  closely  with  the  comet's 
path — so  far,  at  least,  as  the  parte  of  both  paths 
near  the  sun  were  considered.*  The  oonolosion 
is  obvious :  an  enormous  weight  of  probability 
favours  the  belief  that  the  ooineideooe  is  not 
accidental,  but  that,  in  some  way  (even  now  not 
fully  understood),  the  meteor  system  and  the 
comet  are  associated  together. 

But  astronomers  have  a  liking  for  certainty.  I 
am  inclined,  indeed,  to  say  that  they  have  too 
grqat  a  liking  for  certainty,  inasmuch  as  they 
often  neglect  evidence  which,  though  founded  on 
the  la-vs  of  probabiUty,  is  yet  overwhelmingly 
strong.  At  any  rate,  in  this  instance,  it  is  certain 
that  very  little  confidence  would  have  been  placed 
in  the  researches  of  Schiaparelh,  had  not  a  very 
surprising  confirmation  been  detected  shortly 
after  his  results  were  promulgated. 

If  the  .\ngiist  meteors  have  their  family  comet, 
why  not  the  November  meteors  also?  And  as 
the  actual  figure  of  the  meteor  orbit  was  known 
in  this  instance — which  was  not  the  case  with 
the  August  meteors  when  Schiaparelli  began  his 
researches— there  was  here  a  means  of  proving 
definitely  that  meteors  and  comets  are  associated, 
if  only  a  comet  could  be  found  which  travels 
along  that  particular  route  in  space  which  the 
November  meteors  traverse. 

But  no  bright  comets  were  found  whieh  coold 
be  associated  with  the  Norember  meteors,  and 
at  first  the  search  for  faint  ones  was  unsnooess- 
fol.  By  one  of  those  extraordinary  ooinoidenoes, 
however,  with  which  the  history  of  science  has 
familiarized  us,  a  telescopic  comet  had  but  a 
few  months  before  been  detected .  by  Tempel, 
the  orbit  of  which  (only  calculated  a  few  week 
before  Adams  completed  his  labours)  was  found  f 
to  correspond  very  closely — or  rather,  in  efllsot, 
exactly — with  the  track  of  the  November  meteors. 

Thus  quite  a  new  light  was  thrown  upon  the 
nature  of  these  wonderful  meteor  systons.  I 
pass  over  the  lat^  researches,  which  have  shows 
that  other  well-known  periodical  meteor  systems 
are  either  associated  with  known  comets  or  travel 
in  orbits  demonstrably  eccentric.  The  two  in- 
stances above  dealt  with  are  quite  sufficient  to 
establish  the  important  conclusion  that  the  meteor 
Bystoms  are  not  in  any  way  limited  to  the  neigh- 
bourhood of  the  earth's  orbit ,  but  extend  far  out 
into  space  along  orbits  of  the  most  eooentrie 
figure. 

The  consequences  of  this  result  are  most  stiildag, 
and  have  hitherto  not  received  a  tithe  of  tka 
attention  which  they  merit. 

(To  be  coiitinued.) 


MICBOSCOPICAL   JOTTINGS   IN   TOWN 
AND    COUNTBY. 

No.U. 

WE  may  now  attempt  the  examination  of  our 
piece  of  cuttlebone,  or  as  the  learned  call 
it,  Sepiostaire.  We  will  eonunenoe  by  dividing 
the  "  bone"  into  halves  across  the  axis  with  a 
Btont  knife.  With  a  keen  razor  we  can  now  cut 
with  perfeet.ease  very  thin  sections  of  the  bone, 
and  placing  one  of  these  on  our  stage,  we  find 
that  the  bone  consists  of  a  great  number  of  tiiin 
plates,  separated  from  each  other  by  vertieal 
lamina  of  excessive  deUcaoy,  which  wmd  in  and 
about,  reflecting  upon  themselves  at  intervals,  so 
as  to  form  a  better  support  for  the  plates.  Many 
have  described  these  sinuous  laminte  as  "pillars," 
but  their  true  character  is  easily  discoverable  if 
we  make  a  careful  horiaontal  seoUon,  removing 
the  "  calcareous  plate,"  so  that  the  tops  of  the 
so-called  pillars  may  be  seen.  As  "i^aques," 
these  sections,  when  mounted  <m  a  blaak  baek- 
ground,  are  very  beantifnl  ;  but  many  penons 
prefer  to  mount  vertical  sections  in  balsam,  in 
Older  that  they  may  be  viewed  as  polarisoope 
objects.  The  number  of  beautiful  slides  that 
may  be  obtained  from  one  piece  of  sepiostaire 
wonld  surprise  the  novioe.  The  outer  homy  ease 
of  the  bone  requires  a  different  treatment,  and 
would  hardly  be  adapted  to  the  hands  of  a 
beranner. 
Before  we  leave,  for  a  time  at  least,  the  lea- 


•  Uisiuiltobetberelote  aadentooil  U»t  theooiul- 
d^iice  la  oat  equjUly  close  for  the  whole  of  the  two  piitbs. 
But  where  we  only  have  the  opportunity  of  observing 
tho  part  of  a  bodv'a  path  wbioh  hes  clow  Of  the  nui.  wo 
ara  not  able  (imieBB  very  man;  and  voty  ewot  ob«er«- 
tii>n4  have  been  made,  or  ouless  the  body  baa  appeatoa 
more  than  onoe,  ao  that  we  know  its  period)  to  determuio 
very  acoarately  the  figure  of  the  very  rsmoto  parts  ei 
the  path. 

t  lis  lit,  Peters  of  AUons. 
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Bide,  we  w9I  glance  at  a  tew  other  objects  that  I 
hare  seoored  at  diflerent  periods.  We  may  begin 
with  Poljzoa.  The  different  species  of  Flnstra 
(sea-mats,  &a.),  found  on  all  oar  coasts  fnrnish 
very  good  objects  for  the  microscope  of  moderate 
power — ^and  be  it  onderstood  that  I  shall  speak  of 
nothing  which  a  £3  3s.  instrmueut  will  not  show 
well,  with  the  exception  of  polarizing,  which 
wotild  entail  £1  10s.  more.  These  must  be  care- 
fnlly  washed  with  fresh  water,  and  then  monnted 
either  as  "opaqnea,"  or  in  section  as  "trans- 
parents,",  in  balsam.  I  hare  one  slide — a  Fliutra 
/oliacea,  fonnd  at  Hornsea,  Yorks — which  comes 
oat  grandly  by  polarized  light.  This  Flnstra  is 
composed  of  small  oblong  oeUs  ;  the  base  mem- 
brane of  this  is  seen  studded  with  a  rast  number 
of  beautifnlly  coloured  crosses,  which  "  rotate  " 
with  the  prism  below  the  stage,  when  that  is 
rotated. 

A  parasitic  Flnstra,  common  on  sea  weeds,  also 
fiirnitihes  a  very  pretty  object  for  the  inch  ob- 
jective. Of  corallines,  such  as  the  "sickle,"  onr 
shoreb  commonly  hare  an  abundance  ;  and  these 
well  mounted  as  opaques  are  not  to  be  despised. 
Amongst  the  waifs  of  the  shore  we  may  generally 
find  some  very  transparent  crabshells,  so  trans- 
parent that  they  may  be  mounted  "as  they  are," 
in  balsam,  and  submitted  to  examination.  We 
shall  find  in  them  certain  "  wheel  crystals  "  of 
lime,  which  are  noteworthy  as  revealing  to  us  one 
stage  in  shell  construction.  These  two  are  splen- 
did polariscope  objects.  The  skin  of  the  prawn 
affords  better  specimens  of  these  circular  crystals, 
but  generally  these  mast  be  got  at  the  shops,  and 
can  hardly  come  into  the  category  of  sea-side 
objects.  The  sea  hedgehog,  or  Echmas,  is  toler- 
ably well  known  to  most  of  our  readers ;  yet 
probably  few  of  them  have  paid  it  the  attention 
that  it  deserves.  Let  us  take  one  from  onr 
nufceUaneous  gatherings  and  give  it  a  look  over. 
The  '-Aristotle's  lantern,"  being  the  jaws  of  the 
creature,  may  first  attract  onr  notice.  The  teeth 
which  compose  the  jaw  are  five  in  number,  and 
each  "  tooth  has  somewhat  the  form  of  that  of 
the  front  of  a  rodent,  save  that  it&  concave  side  is 
strengthened  by  a  projecting  keel,  so  that  a  trans- 
verse section  presents  the  amiearance  of  '  I  .'  " 
The  tooth  itself  is  composed  of  carbonate  of  uine, 
and  is  in  straotnre  essentially  the  same  as  the 
-shell ;  the  keel  is  composed  of  "  cylindrical  rods 
of  carbonate  of  lime,  having  clnb-shaped  ex- 
tremities," and  the  "  concave  side  of  the  tooth  is 
coated  with  a  firmer  layer,"  which  some  have 
likened  to  the  "  enamel "  of  the  teeth  of  verte- 
brata.  These  teeth  are  furnished  with  delicate 
serrations,  visible  by  the  aid  of  the  pocket  lens, 
and  the  whole  apparatus  is  interesting  in  the 
extreme.  Around  Uie  jaws  are  a  number  of  cal- 
careous plates,  easily  removable,  and  to  be 
mounted  in  balsam.  These  are  interesting,  inas- 
much OS  they  give  a  ready  view  of  the  structure 
of  the  shell  and  of  the  teeth.  As  polariscope 
objects,  they  too  are  good.  The  "  sfdnes"  require 
to  be  sectioned,  bat  though  interesting,  are  not 
in  our  British  species  veiy  remarkable. — H.  P. 


diately  the  muscles  of  the  month,  of  the  back  of 
the  tluoat,  and  of  the  larynx,  tea.,  contract,  and 
shot  ont  the  access  of  any  other  agent  than  the 
atmospheric  air. 

If  an  animal  whilst  plunged  nnder  water,  is  pre- 
vented from  coming  to  the  surface  to  breathe,  at 
the  end  of  a  minute  and  a  half  it  will  appear  to  be 
qnite  dead,  and  the  jaws  will  be  firmly  contracted. 
By  keeping  the  month  open,  and  causing  move- 
ments to  be  execBted  similar  to  those  which  are 
produced  in  the  act  of  respiration,  the  animal 
will  recover  life  in  proportion  as  the  air  pene- 
trates into  the  lungs. 

Dr.  De  Labordette  tried  this  experiment  on 
twelve  animals  of  the  same  age  and  species  (viz., 
rats),  with  the  following  results : — nine  were  re- 
stored, three  died.  But  by  prolonging  the  stay 
under  water  to  two  or  three  minutes,  the  limbs  by 
degrees  spread  ont,  and  the  jaws  were  no  longer 
contracted.  Of  twelve  animals  which  had  been 
immersed  from  two  to  three  minutes.  Dr.  De 
Labordette,  not  mthont  difficulty,  restored  only 
three :  the  others  died. 

The  stiffiiess  which  foUows  death  cannot  be 
confounded  with  that  which  is  produced  in  the 
subject  whose  stay  under  water  has  lasted  only 
some  moments.  In  the  latter  case,  with  subjects 
restored  to  life,  the  rigidity  is  the  result  of  the 
contraction  of  the  muscles ;  in  the  other  case  it 
is  due  to  the  rigor  morlii.  Section  of  the  me- 
dulla oblongata  causes  the  first  species  of  con- 
traction to  give  way,  but  is  without  effect  in  the 
case  of  rigor  mortit.  Ei^ht  animals  presenting, 
after  a  short  immersion  va  water,  a  strong  con- 
traction of  the  jaws,  were  submitted  by  M.Legros 
and  Dr.  De  Labordette  to  section  of  the  medulla 
oblongata,  and  immediately  the  contraction  dis- 
appeared. 

The  attempts  to  recover  a  drowned  man  from 
the  state  of  apparent  death  ought  to  be  so  mnch 
the  more  persevering  as  the  fact  of  the  persist- 
ence of  the  contraction  of  the  jaws  is  almost 
tantamount  to  fc  certainty  of  seeing  them  crowned 
with  success.  If,  unfortunately,  life  is  extinct, 
we  have  a  sure  sign  of  the  inutUity  of  any  attempt 
at  resuscitation  in  the  spontaneous  unclosing  of 
the  teeth  and  the  opening  of  the  mouth. 


THE  ACTION   OF  THE  JAWS  AND   THE 
PHARYNX  IN  DROWNING. 

JT  is  well  known  to  most  persons  that  by  con- 
tracting tho  muscles  of  the  jaws,  the  pha- 
rynx, and  the  ruof  of  the  palate,  it  is  possible  to  pre- 
vent the  entrance  of  air  into  the  bronchi,  and  we  are 
enabled  to  plunge  beneath  the  surface  of  the  water, 
and  remain  there  for  some  appreciable  time.  But  it 
is  not  generally  understood  that,  in  the  case  of 
drowning  animals,  nature  adopts  this  same  me- 
thod without  effort  on  the  part  of  the  individual. 
Dr.  A.  De  Labordette,  after  making  numerous  ex- 
periments on  animals,  believes  that  the  contrac- 
tion of  the  jawa,  far  from  being  a  sign  of  death, 
shows  rather  the  continuance  of  life  ;  and  he  is 
strengthened  ia  his  conclusion  by  the  fact  that 
the  Humane  Society  men,  and  all  persons  who 
have  rescued  and  restored  drowning  persons,  are 
agreed  in  declaring  the  existence  of  the  contrac- 
tion of  the  jaws.  If  we  analyze  the  sensation 
which  is  experienced  when  we  fall  into  water,  we 
remember  that  we  suffered  for  some  time  a  vio- 
lent constraint  in  the  throat.  We  may  swallow 
but  not  breathe,  and  when  we  come  out  of  the 
water  we  still  preserve  for  a  long  time  the  sensa- 
tion of  contraction  and  constriction  of  the  throat. 
Let  any  cause  or  agent  intervene  to  threaten  the 
respiratory  function  in  its  physiological  condi- 
tions, the  sensitive  disturbance  i^ch  the  pnenmo- 
gastric  nerve  receives  from  it  instantly  causes  the 
motor  nerves — the  spinal,  hypoglossal,  and  the 
laryngeal  nerves — to  enter  into  action,  and  imme' 


1,  3,  5,  3,  in  hnig 
to  the  eordi  ilidi  an 
parallel  to  the  iitt, 
4,  a,  Ac. ;  •  win  tb 
last  weight  ii  koobd 
on,  the  pin  au;  k 
withdrawn:  the  lii; 
will  not  men.  Tb 
stndent  may  nerci* 
himself  with  this  k^ 
pantos  by  taUsg  i 
number  of  fonts 
(weights)  at  rudci. 
Let  them  settle  ink 
equilibriom.  Sm 
draw  a  polygon  with  sides  parallel  (la  orier)  to  tbs 
forces.  Measure  the  sides  of  the  polygon ;  the 
lengths  will  be  fonnd  proportional  to  one  vi 
other  as  the  forces  to  which  they  are  panik 
For  the  truth  of  the  polygon  of  forces,  it  is  M 
necessary  that  all  the  forces  act  in  the  nof 
plane.  This  point  may  be  said  to  belong  mm 
strictly  to  the  next  applioaticm. 

SoB-ApntKDix. 

StBUN. — DiSFOBTnoH  01"  FOBCXS. 

It  may  sometimes  be  of  ^eat  impratanoe  It 
know  what  amount  of  strain  is  exerted  in  cerUa 
directions  in  which  circnmstanoes  reqniie  tla* 
the  forces  keeping  a  body  in  equilibrium  sboiiU 
act.  A  polygon  of  the  forces  at  oooe  show  thai 
relative  ttrength  of  action  on  the  body.  Ita 
absolute  value  of  one  foroa  being  known,  th«t  a 
the  others  can  be  calonlated.  A^m,  a  noinber  a 
known  forces  are  at  command,  it  is  '*'1'™J!' 
know  how  they  shonld  be  placed  to  hold  s  be^ 
at  rest.  A  polygon  with  sides  at  lif/vrcei,  m 
show  the  dii«ction  eacJi  force  sboold  bsve. 

APFKKDIk  Vn. 

"  Pa&ujjelopipeo  or  Foscxs." 
As  a  polygon  represents  the 
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AiFBNon  VI. 

PoLTooR  or  FOBCXS. 

IN  determining  by  composition  the  eqnilibrinm 
of  any  system  of  forces,  there  is  formed  a 
polygon,  which  begins  with  one  of  the  forces, 
oon&ineg  hj  paralleU  equal  to  the  other  forces 
in  order,  and  is  closed  by  the 
final  resnltant.  In  Fig.  71, 
F  P«  P«  P«  P»,  are  a  number 
of  forces  acting  on  the  point 
X.  Combining  P>  and  V, 
there  is  produced  the  side 
P>  A,  parallel  to  P«.  Con- 
tinuing the  combinations  as 
in  LawTI.,  there  is  produced : 
A  B  parallel  to  P*,  B  C  parallel 
to  P*,  C  D  parallel  to  I*,  and 
D  X  closes  the  polygon.  For 
equilibrium  R  X,  a  force 
equal  and  opposite  to  C  X,  is 
added.  Therefore,  this  sys- 
tem of  forces  in  eqnilibriam  is  represented  by  the 
polygon  P  A  B  C  D  X.  Its  sides  being  eqnal  and 
parallel  in  order  to  the  six  balanced  forces,  show 
their  relative  intensities  and  direction.  Such  is 
the  meaning  of  the  "  Polygon  of  Forces." 

It  does  not  signify,  then,  that  the  forces  form 
a  polygon,  but  they  may  be  repretented  by  a 
pobrgon,  the  sides  of  which  show  their  direction 
and  relative  magnitude.  It  may  be  fonnd  enounced 
in  other  words,  but  these  do  not  convey  anything 
retUly  diflerent  from  what  has  been  jnrt  stated. 

For  experiment,  the  theorem  is  reversed, "  forces 
of  relative  magnitude,  as  the  sides  of  a  given 
polygon,  are  in  equilibrium  when  acting  upon  a 
paint  if  they  be  disposed  in  order  parallel  to  the 
sides  which  represent  their  magnitodes." 

In  the  polygon  A,  Fig.  72,  the  sides  are  to  one 
and  other  as  4,  2,  5, 3,  1.  This  polygon  (of  wood) 
being  damped  on  to  the  table  of  the  apparatus  in 
Pig.  64,  cords  are  disposed.  Fig.  72  (from  a  ring, 
D,  held  by  a  pin  to  the  wood),  parallel  to  the 
sides  of  Uie  polygon,  by  means  of  the  pulleys, 
on  the  frame,*     Weights   proportional,   as   4, 


o/« 


number  of  forces  in  (more  or  less)  lie  »«  P^' 
so  a  solid  figure  with  its  diagaa'  '*'!?f°!Jj 
number  of  forces  in  several  plu'*-  Vj  rt« 
figure  thus  built  upon  the  forcef  i«  »»¥.„, 
"  PaiaUelopiped  of  Forces."  The  tto«  f«» " 
Fig.  78  are  f^*^^^ 

Sana 


*  The  (TKine  Is  omitted  in  the  present  flgnre,  and  the 
pnUejri  are  nearer  than  tbey  ellonld  be  U  lite  whole  appa- 
ratoe  wn*  gtvea. 


a  goon  KOU"- m„ 

important  theorem.  TM 
foiies  P  Q  3.  ""^ll^J 
body»tX.«««P«^ 

tude  by  the  side*  "'Jf « 

U„,  table  of  Fig.  6*"^ 
polygon  in  R«.  72.    <^ 

Me  dimosedaJong  the  Bides 

.,.  ffiaaonal-ttw  dotted  toe, 

XX-show.  the   resnltait.     Wd  »»»  l?»  ^ 
equal  and  opposite  to  the  diagonal— wa  ouu, 
X  is  in  equilibrinm.f 

Sub-ApfbxpiX  I. 
PiucncAi,  Qmtmow. 
Some  interesting  facts,  and  some  J"**  ?^ 
tant  matters  of  every  day  ntiUty,  ^'^J} 
the  principle  contained  in  the  par^^sL 
forces.    Were  the  subject  not  too  .^'™^. 
practical  questions  shonld  be  »<udi<a  ^.I*Jr'^ 
For  the  present  UtUe  more  than  the  'J""^'J^^ 
them  can  be  given.     I.  BeUringers.— Lw^  ^ 
bells  require  a  number  of  men  to  """^^ 
swing.   To  one  large  »pe*»; 
<■-  '  <=  '  •••         from  the  handle  <>»  »*f  "^Ia 
'  joined  a  set   of  smaDer  «T^ 

Fig.  74«a.  How  the  I 
should  stand,  how  Pf '  J^ 
the  stronger,  where  the  »  ^ 
should  be  placed,  &0-.  "^, 
aU  calcuUted  by  the  P«^ 
piped  of  fonses.  H.  Bhip* 
ging.-The  generja  sW^  ^ 
known,  it  can  be  '"^^ 
cnlated  where  the  S^vj, 
strength  must  be  in  ^f'^flJ 
how  the  various  stays  should  be  P"  ;,,(* 
On  the  contrary,  when,  in  case  of  p'""''',  ^ 
he  required  to  "cut  away,"  P™""?^*?.  "Lkb* 
oulation  will  show  where  to  cut,  U*"*^'  Jill 
of  danger  be  removed  with  all  *P***^' tafl^ 
Moorings.— The    safety   of    aU    floatmg^ 

""to"*^ 

»  The  figures  at  tho  velnhU  show  the  Unee  ",,, 

tho  forcee  dre  purclleL    Thae,  1  «how»  ">•»  "T  i^.* 

is  parallel  to  the  elile  of  which  the  leng^  "^^c*' 
i  Frames  of  any  solid  flgnre,  acoU  iBSg;  "' 

be  need  «» th«  rectangolar  (rante  Q<  Fig.  7>. 
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sid-pe,'  batteries,  lights,  £c.,  will  depend  npon  the 
disposition  of  the  chains  and  ropes  which  form 
their  moorings.  From  the  parallelopiped  can  be 
drawn  the  changes  or  additions  which  the  ordi- 
nary ran  of  circomstances  may  require.  IV.  Sus- 
pension  bridges. — As  these  are  bnt  little  exposed 
to  the  action  of  violent  miezpected  forces,  their 
equilibrium — conditions  of  security — as  far  as  their 
concurrent  forces  are  concerned,  canbecalcnlated 
with  great  exactitude  by  the  parallelopiped  of 
forces. 

.'SoB-AFPiia>a  II. 
INSECT  Stbemotb. 
Some  time  ago  (1866)  Mr.  Felix  Plateau  pub- 
lished in  the  Bulletin  de  VAcademie  Bflgique 
a  most  interesting  series  of  papers  on  the  strength 
of  insects  compared  with  that  of  higher  animals.* 
In  this  comparison  of  weight  to  worle,  Mr.  Plateau 
found  that  while  a  horse  can  only  do  work  equal 
to  tao-thirdt  of  hia  weight,  none  of  the  insects 
are  lower  in  work  than  four  UmeM  their  weight ; 
some  reach  to  12,  16,  26,  42  times  their  weight. 
Mr.  Plateau  seems  to  have  arrived  at  an  experi- 
mental law,  that  their  power  of  traction  or  of 
Joking  is  invenely  as  the  weight  and  size  of  the 
insects.  Granting  the  existence  of  great  com- 
parative muscular  power,  there  can  be  no  doubt 
but  that  the  parallelopiped  formed  by  the  multi- 
plication of  feet,  often  armed  with  claws — curved 
olawa — ^in  many  of  the  insect  tribes,  enables  them 
to  apply  thdr  power  in  a  concentrated  manner 
impossible  to  the  horse. 

Apfkmdix  VUI. 
A  Blow,  ruu.  Forcb  of. 
A  blow  can  never  have  its  full  effect  unless  its 
direction  be  along  the  desired  line  of  effect.  Thus, 
in  driving  a  nail  with  a  ham- 
mer, Fig.  76,  the  force  must 
act  along  the  line  A  B,  the 
axis  of  Che  nail.  Should  it 
strike  along  A  C  the  force 
is  decomposed,  part  goes 
along  A  C,  part  along  AB. 
Hence  the  endeavour  to 
drive  a  crooked  nail  is  a 
great  waste  of  force,  fre- 
quently having  little  more 
effect  than  to  increase  the 
dookedness.  The  study  of 
this  well-knovrn  fact  affords 
an  easy  exercise  in  the  de- 
forces. The  force  of  the 
hammer  is  shown  in  direction  and  intensity 
by  the  line  A  B,  Pig.  76.  That  force 
may  be  decomposed  into  two;  say  one  at  right 
angles  to  the  axis  (of  the  nail)  a  b,  and  another 
along  the  «x]fl  a  b.    Completing  the  parallelogram 
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the  relative  strength  of  the  forces  is  seen.  The  the  steam  to  enter  at  the  top,  in  the  upper  fiirarc 
effect  of  a  c  is  to  bend  the  nail,  a  d  passes  on  to  the  exhaust  is  from  Uie  right  end  of  the  cylinder, 
the  point  e.  There  a  d,  transferred,  decomposes  ^"^  ^  tke  lower  figure  the  exhaust  is  from  the  left 
'      •       '" —thesteam  entering,  of  course,  by  the  opposite  port. 

196.  G.  P.  Beed's  pateutanchorundfcver  s Bcai>t- 
ment  for  watches.  The  lever  is  so  appliud  in  ceiu- 
bination  with  chronometer  escapement  that  the 
whole  impulse  given  balance  in  one  direction  is 
transmitted  through  the  lever,  and  whole  iiiipnlsc  iu 
oppasite  direction  is  tnuisuiitted  directly  to  clirouo- 
meter  impulse  pallet,  locking  and  unlocking  the 
escape-wheel  but  once  at  each  impulse  given  by  said 
wheel. 

197.  Continaons  circular  into  intermittent  rec- 
tilinear reciprocating.  A  motion  used  on  several 
sewing  machines  for  driving  the  shuttle.  Same 
motion  applied  to  three-ievolution  cylinder  piinting- 
presses. 

198.  Contiunons  circular  motion  into  intermit- 
tent circular — the  cam,  C,  being  tlie  driver. 

199.  A  method  of  repairing  chains,  or  tightening 
chains  used  used  as  gnyS  or  braces.  Link  is  made 
ill  two  parts,  one  end  of  eachisprovided  with  swivel- 
nut,  and  other  end  with  screw ;  the  screw  of  each 
part  fits  into  nut  of  other. 

200.  Four-motion  feed  (A.  B.  Wilson's  patent), 
used  on  Wheeler  &  Wilson's,  Sloat's,  and  other 
sen-ing  machines.  The  bar  A  is  forked,  and  has  a 
second  bar,  B  (carrying  the  spur  or  feeder),  pivoted 
in  the  said  fork.  The  bar,  B,  is  lifted  by  a  radial 
projection  on  the  cam,  0,  at  the  same  time  the  two 
bars  are  carried  forward.  A  spring  ]>roduces  the  re- 
turn stroke,  and  the  bar,  B,  drops  of  its  own  gravity. 

201.  E.  P.  Brownell's  patent  crank-motion  to 
obviate  dead  centres.  The  pressure  on  the  treadle 
causes  the  slotted  slide,  A,  to  move  forward  with 
the  wrist  until  the  latter  has  passed  the  centre, 
when  the  spring,  B,  forces  the  slide  against  the 
stops  until  it  is  again  required  to  move  forward. 

202.  G.  0.  Guernsey's  patent  escapement  for 
watches.  In  this  escapement  two  balance-wheels  arc 
employed,  carried  by  the  same  driving-power,  but 
oscillating  in  opposite  directions,  for  the  purpose  of 
counteracting  the  effect  of  any  sadden  jar  upon  a 
wateh  or  time-piece.  The  jar  which  would  accele- 
rate motion  of  one  wheel  would  retard  the  motion 
of  other.  Anchor,  A,  is  secured  to  lever,  B,  having 
an  interior  and  exterior  toothed  segment  at  its  end, 
each  one  of  which  gears  with  the  pinion  of  balance- 
wheels. 

203.  Cyclograph  for  describing  circular  arcs  in 
drawings  where  the  centre  is  inaccessible.  This  is 
composed  of  three  straight  rules.  The  chord  and 
versed  sign  being  laid  down,  draw  straight  sloping 
lines  from  ends  (f  former  to  top  of  latter,  and  tu 
these  lines  lay  two  of  the  rules  crossing  at  the  apex. 
Fasten  these  rules  together,  and  another  rule  across 
them  to  serve  as  a  brace,  and  insert  a  pin  or  point 

to    guide    the    apparatus. 


again,  say  into  e  g  and  e  h.  If  the  nail  point  be 
not  well  fixed  e  g  takes  effect ;  if  the  wood  can 
resist,  e  h  has  some  small  effect  in  sinking  the 
point  farther.  Many  other  possible  decompositions 
of  A  B  would  show  greater  or  less  force,  tending 
to  bend  or  displace  the  nail. 

Appendix  IX. 
Hopes,  Cbains,  Etc. 

The  utility  of  every  sort  of  cord,  rope,  wire, 
chain,  &c.,  from  the  finest  to  the  most  massive, 
arises  from  their  being  able  to  offer  an  equal  and 
opposite  force  to  force  brought  to  act  upon  them. 
It  is  "  tenacity  "  which  gives  them  this  power  up 
to  a  certain  point. 

Thus  far  the  applications  of  lesser  importance. 
Now  are  to  be  seen  (studied)  some  of  the  so-called 
"  machines,"  or  "  mechanical  powers."  Their 
most  complete  explanation  depends  only  on  the 
principles  of  force  applied  to  a  point.  As  the 
machines  are  of  great  practical  utility,  they  shall 
be  treated  in  four  points.  I. — What  the  machine 
is.  II. — What  is  the  principle  of  its  action. 
III. — The  conditions  of  equilibrium,  established 
when  possible  by  mathematical  reasoning  and 
formulffi.  rv. — The  development — uses  of  the 
nufchine — and  sub-applications.  Even  these  have 
their  applieations,  sometimes  very  important. 
They  shall  be  distinguished  from  the  ^neral 
applications  of  the  laws,  by  the  name  of  tiie 
machine  to  which  they  belong. 
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( Continued /rom  page  3H.J 

1  Q  Q  Contrivance  for  polishing  lenses  and  bodies 
JLtfOm  of  spherical  form.  The  polishing  material 
is  in  a  cup  connected  by  a  ball-and-socket  joint  and 
bent  piece  of  metal  with  a  rotating  upright  shaft  set 
concentric  to  the  body  to  be  polished.  'The  cup  is 
set  eccentric,  and  by  that  means  is  caused  to  have 
an  independent  rotary  motion  about  its  axis  on  the 
universal  joint,  as  well  as  to  revolve  about  the 
common  axis  of  the  shaft  and  the  body  to  be  polished. 
This  prevents  the  parts  of  the  surface  of  the  cup 
from  coining  repeatedly  in  contact  with  the  same 
parts  of  surface  of  the  lens  or  other  body. 

194.  C.  Parson's  patent  device  for  converting 
reciinrocating  motion  into  rotary — an  endless  rack 
provided  with  grooves  on  its  side  gearing  with  a 
pinion  having  two  concentric  flanges  of  different 
diameters.    A  substitute  for  crwk  in  oscillating  >  at   each  end  of   chord 


cylinder  engines.  I  which,  on  being  moved  agamst  these  points,  will 

195.    Four-way  cock,   used  many  years  ago  on    describe  the  oro  by  means  of  pencil  iu  Uie  angle  of 

steam  engines  to  admit  and  exhaust  steam  from  1  the  crossing  edges  of  the  sloping  rules. 

the  cylinder.    The  two  positions  represented  are  '      204.      Another  cydograph.     The  elastic  arched 

produced  by  a  quarter  turn  of  Uie  plug.  Supposing  bar  is  made  half  the  depth  at  the  ends  that  it  is  at 
.  -_, .  .  ._ 7r7\ — : — : — ~ 1  the  middle,  and  is  formed  so  that  its  outer  edge 

uirer  ui  u«,   juucnsui  atuhui.  greatest  extent.    Three  points  m  the  required  arc 
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being    giren,  the  bar  is  bent  to  them  by  xneuu  I  doally,  and  by  very  slow  steps,  the  trae  natnxe  of 


of    the    screw,  each    end  being   confined  to  the 
straight  bar  by  means  of  a  small  roller. 

20d.  Mechanical  means  of  describing  hyperbolas, 
their  foci  and  rerticea  being  given.  Happose  the 
•arm  tvo  opposite  liyperbolas,  the  points  in 
nrtlMl  dotted  ««ntar«  line  4>eir  foci.  One  end  of 
role  toms  on  on«  locns  as  a  centre  through  which 
one  edge  ranges.  One  end  of  ttiread  being  looped 
cm  pSn  Inserted  at  the  other  focos,  and  other  end 
Ucla  to  other  end  of  rule,  with  just  enough  slack 
between  to  permit  height  to  reach  vertex  when  rule 
coincides  with  centre  Une.  A  peueil  lield  in  bight, 
and  kept  close  to  rale  while  latter  is  moved  from 
centre  Une,  describes  one-half  of  parabola ;  the  rule 
is  then  reversed  for  the  oth^r  half. 

206.  Mechanical  means  of  describiua-faadRalas, 
the  base,  altitude,  focus,  and  directrix  bnag  girsu. 
Lay  straight  edge  with  near  side  cuinoiding  wW> 
directrix,  and  afuare  with  stuck  against  the  saae,  so 
that  the  Made  is  jparallel  with  the  uis,  and  pro- 
ceed with  pencil  ui  Wght  of  tlir«aA<  as  in  the  pre- 
iwffinir 

-207.  lustmments  for  dewribing  painted  arches. 
Horizontal  bar  is  slotted  and  fitted  with  a  slide 
having  pin  for  loop  of  cord.  Arch  bar  of  elastic 
wood  is  fixed  in  horizontal  at  right  angles.  Hori- 
zontal bar  is  placed  with  upper  edge  on  springing 
line,  'and  back  of  arch  bar  ranging  with  jamb  of 
opening,  and  the  latter  bar  is  beut  till  the  npper 
side  meets  apex  of  arrh,  fulcrom-piece  at  its  base 
insuring  its  rutaiuing  tangential  relation  to  janib ; 
the  pencil  is  secured  to  arched  bar  at  its  connection 
with  cord. 

308.  OaBtroliiwil  for  drawing  lines  toward  an 
inaccessible  or  inconveniently  distant  point ;  cbiefiy 
used  in  perspective.  Upper  or  drawing  edge  of 
blade  and  back  of  moveable  legs  should  intersect 
centre  of  joint.  Geometrical  tti) 
mode  of  setting  instnunent,  legs  forming  it  SMy 
form  unequal  angles  with  blaile.  At  either  end  of 
dotted  Une  crossing  central,  a  pin  is  inserted  verti 
cally  for  instromeut  to  work  against.  Sapposing 
it  to  be  inconvenient  to  produce  the  convertjunt  hues 
until  tfaey  interseet,  even  temporarily,  for  tiie  pnr- 
peoe  of  setting  the  instrument  as  ghown,  r.  corres- 
ponding convergence  may  be  toond  between  them 
oy  drawing  a  line  paraUel  to  and  inward  from  each. 

{To  be  eontinuetl.) 


WHAT  I8EKEBOY. 
In  Two  Pasts.— Pabt  I. 


IT  is  oaly  of  late  yoara  that  tbe  laws  of  motion 
hare  ueen  fully  comprehended.  No  doubt  it 
hag  been  known  since  the  time  of  Mewtou  that 
there  can  be  no  action  without  reaction;  or,  in 
other  words,  if  we  define  mianentnm  to  be  the  jhto- 
doet  of  the  ansa  of  a  moving  body  into  its  velocity 
of  motion,  then  whenever  this  is  generated  in  one 
dtreetion  an  aqoal  amoont  is  simultaneou-ily  gene- 
rated in  the  opposite  direction,  and  whenever  it  is 
daatrayed  in  one  direction  an  equal  oiaoBut  is  .lunul- 
taneously  destroyed  in  the  opposite  Hirscliau.  Thcs 
the  recoil  of  a  gnn  is  the  anvopriate  reaction  tj  t.  e 
forward  motion  of  tho  ballet,  and  the  ascent  of  u 
rocket  te  the  downniih  of  hrated  gas  from  its  on- 
flee ;  and  in  other  cases  where  the  action  of  the 
prinoiple  is  not  so  apparent,  its  tmth  has  uotwith- 
stanihng  been  aniversally  admitted- 
It  has,  for  instance,  been  perfectly  well  under- 
stood for  the  last  -iUU  years  that  if  a  rock  be  de- 
taehed  teom  the  t<^  of  a  praeipioe  144  ft.  high  it 
will  reach  the  earth  with  tiu  velocity  of  96  ft.  in  a  se- 
coBd,  while  tiie  earth  will  in  return  move  up  to  meet 
it,  if  not  with  the  same  velocity  yet  with  the  same 
momentant.  Bat  inacnntcli  as  the  mass  of  Vae  earth 
is  very  great  compared  with  that  of  the  rook,  so  the 
velocity  of  the  former  must  be  very  small  com- 
pared with  that  of  the  latter,  in  order  tiut  the  mo- 
mentum or  product  of  mass  into  velocity  may  be 
the  same  for  both.  lu  fact,  in  this  case,  the  velo- 
city of  the  earth  is  qtdte  insensible  and  may  be  dis- 
regarded. 

The  old  conception  of  the  laws  of  motion  was 
thrns  snfileient  to  represant  what  takes  place  when 
the  roek  is  in  the  act  of  travowng  the  air  to  meet 
the  earth ;  tmt,  en  the  other  hand,  the  true  physical 
concomitants  el  Uie  crash  which  takes  place  when 
the  two  bodies  have  eomo  together  were  entirely 
ignored.  They  met,  their  momentum  was  can- 
celled— that  was  enough  for  the  old  h}i>othesis. 

So,  when  a  hammer  descends  upon  on  anvil,  it 
was  comridered  enough  to  believe  tbat  the  blew  was 
stepped  by  the  anvU ;  or  when  a  break  was  applied 
to  a  carriage  wheel  it  wa«  enough  to  imagine  that 
the  nemeutmn  of  the  corri^e  was  stopped  by 
fHotion.  We  shall  presently  alinde  to  the  names  uf 
those  di<ttiogniahed  men  who  have  come  prouii- 
iiently  forward  as  the  champions  of  a  jnstcr  eonop- 
tion  of  things;  kat  in  the  mean  time  let  us  cousider 
tome  of  tiKne  infiuenees  whicli  served  to  prepare 
men's  minds  tor  the  reception  of  a  tmer  hypotheei!-. 
We  bve  in  a  world  of  work,  of  work  from  which 
we  cannot  pomiLI y  escape ;  and  these  of  ns  who  do 
iiot  retfdira  to  work  in  order  to  eat.  maet  yet  in 
none  eease  perform  work  in  order  to  Hre.    Ora- 


work  came  to  be  onderstood.  It  was  seen,  for  in- 
stance, that  it  involved  a  maeh  less  expenditor*  «f 
energy  fur  a  man  to  carry  a  poand  weight  along  • 
level  road  than  to  carry  it  ao  eqMl  lUaiwui  np  to 
the  top  of  a  mountain. 

It  is  not  improbable  Uiat  eMMldmtionB  of  this 
kind  may  have  led  the  way  to  a  maerical  estimate 
of  work. 

Thns,  if  we  raise  a  poond  wvight  one  foot  Ugh 
against  tho  force  of  gravity  WB  may  caU  it  one  unit  of 
work,  in  which  cose  two  pounds  raised  one  foot  high, 
or  one  pound  raised  two  feet  high,  would  represent 
two  units,  and  so  on.  We  have  therefore  only  to 
multiply  the  number  of  pounds  by  the  vertical 
height  in  feet  to  which  tfaey  are  raised,  and  the  pro- 
duct will  represent  the  work  done  against  gravity. 
The  force  of  gravity  being  vary  nearly  constant  at 
the  earth's  surface,  and  always  in  action,  is  a  vary 
oanveniiut  force  for  this  ptirposo ;  but  any  otlier 
force,  such  as  that  of  a  spring,  would  do  equally 
well  to  measdru  work  by.  Oeueralizing,  we  may 
say,  the  nj>are  inored  ortr  ayaintt  aforee  multiplied 
into  tlu  intfitsitif  of  tlvit  forct  will  represent  the 
quanlilij  of  trxiilc  done.  So  much  for  the  definition 
of  work,  and  it  is  necessary  to  know  what  work  is 
before  proceeding  to  define  Knergy. 

Now  what  does  the  word  energy  mean  1  In  the 
first  place  it  does  not  mean  force. 

Two  substances  may  have  an  fetense  mntnal 
attnictiou,  in  virtue  of  which  they  form  a  very  in- 
timate onion  with  one  auotber ;  but  when  once  this 
union  has  been  consummated,  although  the  force 
stiU  continues  to  exist,  the  combination  is  singu- 
larly deficient  in  euerj:y.  Nor  does  energy  mean 
motion,  for  although  we  cannot  have  motion  with- 
out energy,  yet  we  may  horo  energy  without 
motion. 

liv  the  icord  etterij}!  is  mfftnt  the  power  of  doing 
toori ;  and  the  energy  which  a  labouring  man 
possesses  means,  in  the  strictly  physical  sense,  the 
number  of  units  of  work  which  he  is  capable  of 
accomplishiug. 

ThLs  is  a  subject  which  at  this  stage  we  may 
attempt  to  illnstrate  by  reference  to  a  very  different 
department  of  knowledge.* 

'i'he  analogy  wliich  we  shall  ventnre  to  institate 
is  between  the  social  and  the  pbysioal  world,  in  the 
hope  that  those  who  are  more  familiar  with  the 
lurmer  than  with  the  latter  may  be  led  to  perceive 
clearly  what  is  meant  by  the  word  energy  in  a 
strictly  physieal  sense.  Energy  in  the  social  world 
14  weU  nudcrstood.  When  a  man  pursnes  his  course, 
undaunted  by  opposition  and  nnappalled  by  ob- 
stacles, he  is  said  to  be  a  very  energetic  man. 

By  his  energy  is  meant  the  power  which  he 
piMsesscs  of  overcoming  obstacles ;  and  the  amount 
of  this  energy  is  measured  (in  the  loose  wi^  in  which 
wu  measure  such  things)  by  the  amonntof  obetaoles 
which  he  can  oversome — the  amount  of  work 
which  hu  can  do.  Such  a  man  may  in  truth  be  re- 
garded as  a  social  cannon  boll.  By  means  of  his 
energy  of  character  he  will  scatter  the  ranks  of  his 
opponents  and  demolish  their  ramparts.  Neverthe- 
less, a  man  of  this  kind  wiU  sometimes  be  defeated 
by  on  opponent  who  does  not  possess  a  titbe  of  his 
IMjrsonnJ  energy.  Now,  why  is  this?  A  r^ly  to 
tliis  qoostian  wiU,  if  we  do  not  mistake,  exlmnt  in 
a  striking  Inanoer  th«  Ifkeness  that  exists  between 
the  social  and  the  physical  world.  The  reason  is 
that,  olthoagh  his  opponent  may  be  deficient  in 
personal  energy,  yet  he  may  possess  more  than  an 
e'luivttleiit  in  tJie  high  position  which  he  occupies, 
and  it  is  simply  this  position  that  enables  him  to 
combat  successfully  with  a  man  of  mnch  greater 
pereonol  energy  than  himself.  If  two  men  Oirow 
stones  at  one  another,  one  of  wticm  stands  ft  the 
top  of  a  house  and  the  other  at  the  bottooi,  the 
man  at  the  top  of  the  house  has  evidently  the  ad- 
vantage. 

So,  in  like  manner,  if  two  men  ot  equal  personal 
energy  contend  together,  the  one  who  has  the 
hijjbeiit  social  position  has  the  beat  chance  of  suc- 
ceeding. For  this  high  positian  means  energy 
under  another  form.  It  means  that  at  some  remote 
period  a  vast  amoont  of  personal  energy  was  ex 
pended  in  raising  the  family  into  this  h^h  position. 
The  founder  of  the  family  had,  iloubtless,  greater 
energy  tluua  most  of  his  fellows,  and  spent  it  in 
raising  himself  and  his  family  into  a  position  of  ad- 
vantage. The  personal  element  may  have  long 
since  disappeared  from  the  family,  but  not  before  it 
had  been  transmuted  into  sooiDthki^  dae,  in  virtue 
of  which  the  present  representative  is  aUe  to 
eccompUsh  a  great  deal,  owing  seldky  to  the  high 
position  which  he  has  acqifired  tfaiongh  the  efforts 
of  another.  We  thns  see  that  in  the  seeial  vrorid 
we  have  what  may  juatly  be  termed  two  Idnda  of 
energ}-.  namely : — 

1.  Actual  oi-  personal  energy. 
•i.  linergy  derived  from  position. 
Let  US  now  again  turn  to  the  phyaiaBl  world.  In 
this,  as  in  the  so^  IwoiU,  it  is  difficult  to  aeaeDd. 
The  force  of  gravity  may  be  compared  to  that  force 
which  keeps  a  sian  down  in  the  world.  If  a  stone 
he  shot  upwards  with  gmat  vek>city,  it  may  be  said 
to  have  ii>  it  a  great  deal  of  actual  energy,  besBuee 


It  has  the  power  of  doing  useful  wotk  or  d  ^n, 
coming  np  to  a  great  height  the  obstacle  inttrpwl 
by  gravity  to  its  ascent,  just  as  a  mu  o!  ^ 
energy  has  the  power  of  overoomini;  (jnttcW  bj 
ttds  stone  as  it  continoea  to  moant  mvanh  will  ^ 
BO  with  a  gradua^  decreailBg  telwMj.atfltm 
soinmit  of  its  (MBit  -all  the  aetnal  0100  <ii 
which  it  started  wfil  have  been  tfml  in nin;i 
agaiiist  the  force  of  gravitytettdtekflMpxilu 
It  is  now  BOving  with  no  velocity— jatt,  in  U 
beginning  to  turn — and  we  may  snppoM  it  u> 
caught  and  lodged  apon  the  top  of  a  hooae.  fiti 
then,  it  remains  at  rest,  without  the  bS^ 
tendency  to  motion  of  any  kind,  and  wc  arekl 
ask  what  has  become  of  the  energy  with  niid 
began  its  flight  f  Has  this  sKCT^y^iisappeordtit 
the  universe  without  leaviag  behisd  it  any  eqii 
lent  7  Is  it  lost  for  ever,  ^d  utt«4y  irasttd 
the  answer  to  this  qaestjan  must  hs  reserrej  ^i 
another  citicie. 


'  By  BAUrom  SrawoBT,  in  Katurr. 


*  The  subject  h»«  prerionsly  been  discussed  from  this 
pelst  of  view  by  Mtssrs.  Menmrt  and  I>eekyer  In  an 
article  in  Maenillam't  Ma/utUu,  Aaonst,  IMS, 


ON  THE  RELATIONS  HETWEBN  BODY  i3 
MINB.' 
(Concluded  from  page  SiS.) 

THE  different  forms  of  insanity  that  oaxe  ii 
young  children — as  all  forms   of  it  Hn| 
general  paralysis  may  do — are  almost  slwsys  tna 
able  to  nervous  disease  in  the  preceding  gesentii, 
a  neuropathic  condition   being  really  the  es<ii:it 
element  in   tlieir   causattai.    Ue  aoss  of  h'M 
mania  in  children  of  a  few  wt^sks  or  a  tewyant^ 
which  have  been  deecribed  migbt  more  pm^li  l» 
classed  as   exanqries  ef  IMms  with  exolok^ 
There  can  be  no  true  inaaia  antS  Wniu  ii  ftiut 
mind;    but    we    do    meet    avnetimes    ia  oliltr 
clii]4ren   with  a  genuine  aeate  mania,  oocaniK 
nsuaBy  in  connection  with  chorea  or  epilepsy,  w: 
presenting  the  symptoms,  if  I  may  so  express  it.  of  ■ 
mental  chorea  or  an  epilepsy  of  the  mind,  bot  withooi 
the  spasmodic  and  convalsive  movemeott  oS  Oks< 
diseases.    More  or  less  dnlnesi  of  inUi&genct  a»d  I 
apathy  of  movement,  giving  the  iwamgolM  dtgnv    I 
of  imbeciUty,  is  common  ertaofft  is  cbert*.  tnd  hi 
some  eases  there  is  violent  defiriam ;  W,  btadcs 
these  cases,   there  are  otbn  in  «***■  ^thoat 
choreic  disorder  of  moveraoits,  tkm  it  •  (inrar 
mania :  it  is  on  iiotlve  dalMBL  at  )ta>  vUa  l« 
tite  eoiiutaruart  of  the  aaiaLl  ddrina  d  vm- 
ments,  and  Us  asrtomatie  ekaraMer  lei  '*»^^ 
ineoherenoe   are  striking  eaongh  to  sa  """•^ 
observer-    Hallucinations  of  the  special  scums,  vA 
loss  or  perversion  of  genaial  senaibili^,  nw^S 
accompany  the  ddirinm,  the  disorder  affectiMU" 
centres  of  special  and  general  sensation,  as  to  " 
the  mind-centres. 

Between  iUs  ckonde  -mmdaaiA  eplq^  ■>■>■»' 
tiiere  ere  intesmediate  oonditioDa  paitakmfaoKW 
less  of  the  character  of  oneor  the  «tl«r-»»i'l 
forms  of  a  cataleptic  aatnre.    The  chiH  nD  i^f™ 
hours  or  days  in  a  seeming  ecstasy  or  t""**' "" 
its  limbs    rigid  or   fixed    in    a  «*™f«J*F' 
There  may  be  apparent  insensibiHty  to  uinsMnon''. 
while  at-  other  times  vagne  answers  •"  P™' " 
there  is  a  sodden  bmvtJBg  ont  into  «U  moi  <s 
ino<*eiont  raving.    If  thU  be  of  a  riaem  vsi. 
the  ciiild is  ^  to  be  thought  byigoanotT*^ 
to  be  inspired.    The  attacks  ore  of  T">^Jf^' 
tion,  and  are  rqwotad  at  vnrying  intcrvsls.  Oiti« 
one  hand,  they  paas  into  attacks  of  chorea;  SM,™ 
the  other  hand,  into  true  epileptic  seizures,*  slW 
nate  with  them.  . , 

In  childron,  as  in  adtdts,  a  brief  attack  <*^ 
mania,  a  genuine  mania  tramitoria,  may  P**v'',f 
foHow,  or  take  the  place  of  an  epUeptie  **'•*"; 
latter  ease  being  a  nuuirad  epuepqr.  C^a^/> 
three  or  four  years  of  age  are  aometiines  seised  w 
attacks  of  violent  shrieking,  desperate  stnbbon* 
or  furious  rage,  when  they  bite,  tear,  kick,  «M  * 
all  the  destruction  they  con ;  these  seizures,  "W 
are  a  sort  of  vioaiions  ^lilepey,  come  on  P*"^ 
cally,  and  may  either  pass  in  the  course  01  t^ 
months  into  regular  epilepsy,  or  may  altenistev* 
It.  Older  children  have  perpetrated  crimes  «  ' 
savage  and  detemined  nature — incendiarism.'* 
even  mnrder — nnder  the  iofiaenoeof  siinilar  atti» 
of  tranaitaij  fnry,  followed  or  not  by  epileptic  «" 
vnlaioaB.  It  is  of  the  utmost  importance  to  reun 
the  deep  effect  which  the  epileptic  neiitf* 
may  have  on  the  moial  ohoraeter,  and  to  keep  ■ 
mind  the  possibility  of  its  existence  when  ^."'f 
apparently  motiveless,  and  nnacoountable  crime  n 
been  committed.  A  single  epileptic  seisanj* 
been  known  te  change  entirely  the  moral  cluuo^ 
rendenring  a  child  rude,  vicious,  and  perverse,  ^ 
was  hitherto  gmtle,  amiable,  and  tractable.  ' 
one  wlu  has  seen  it  can  fail  to  have  been  stro 
with  the  p-eat  and  Obmpt  change  in  moral  <^ 
nwter  which  tdtes  place  in  the  asylum  epuep 
immediately  before  the  reonrrenoe  of  his  fits :  in  ■ 
intervals  betweea  them  he  is  often  an  amis^ 
obliging,  and  industrious  being,  but  when  they  i 
pend  ho  becomes,  oiUen,  morose,  and  most  i> 
gerons  to  meddle  with.  Not  an  attendant  but ' 
then  foretell  that  he  is  going  to  have  his  fits, 

•  T«(>4astaieadd)v<red«t<the  Boyal  «all*fs  of  ^ 
dipinns  ialBtO.    BvHcKBy  MiCOSi.«T,  M.D.jF^A 
I  Proresfor    of  ~KMieU    JBHspniawwe  in    Dslrer 
I  College,  Lendos. 
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inAieaHy  akaottaa  b*  caaforeteEQutttie  mm  will 
St*  next  da^.  Morel  has  madu  the  interesiing  obser- 
lUou,  which  is  certainly  well  fomided,  tHat  the 
>il«ptie  nenroais  may  exist  for  a  e<H>ad«rable  period 
au  undeveloped  or  maalud  form,  showing  itself, 
>t  by  aanTolaioiis,  hot  1^ periodic  attaokaof  mania, 
by  manifestations  of  extreme  moral  perrersiaii, 
Lich  are  apt  to  be  thmight  wilful  Tioioosoess. 
ittlteyaienot — no  moral  innnence  wiD  tonoh  them : 
<.-y  depend  npou  a  marbid  physical  condition, 
Licb  can  only  have  a  physical  cure ;  and  they  get 
luix  ex^anation,  and  indeed  justification,  aftfir- 
axdA,  when  actual  epilepsy  oocors. 
Tbe  ^ileptic  neurosis  is  certaii^  most  closely 
Uiud  to  the  insane  neorsais ;  and  whan  it  exists  iu 
ts  masked  form,  affesting  the  mind  for  some  time 
icfure  couvnliuoua  occur,  it  is  hardly  possible  to 
isUnguish  it  £rom  one  form  of  the  insane  neurosis, 
lie  difficulty  of  doing  so  is  made  greater,  toasmnch 
a  epilepsy  in  the  parent  may  engender  the  insane 
earoeis  in  the  child,  and  insanity  in  the  parent 
luj  epileptic  neorosis  in  the  child.  A  cbiuacter 
rliiob  the  insane  nemroaiB  has  in  common  with  Uie 
pileptic  neurosis  is  that  it  is  apt  to  burst  out  in  a 
ouvulsive  explosion  of  vialence;  that  when  it 
tevelope  into  actual  insanitj  it  displays  itself  in 
leeda  rather  than  in  words — ^m  an  insanity  of  action 
ather  than  of  thooght.  It  is  tmly  a  neurons  tpat- 
vjdica.  Tdie,  for  example,  a  case  which  is  one  of 
.  class — ^that  of  the  late  Alton  murderer,  who,  ti&ing 
.  walk  one  fine  aftemooo,  met  some  little  girls  at 
day,  enticed  one  of  them  into  a  neighbouring  hop- 
[ardiien,  there  murdered  her  and  cut  her  body  into 
i-agments,  which  he  scattered  about — returned 
inietly  home,  upeuly  washing  his  hands  in  the  river 
>n  the  way — made  sn  entry  in  bis  diary,  "  Killed  a 
little  girl ;  it  was  fine  and  hot  "—and  when  forth- 
with taken  into  custody,  confessed  what  he  bad 
[lone,  and  could  give  no  reason  for  doing  it.  At  the 
trial  it  was  proved  that  his  father  had  had  an  attack 
of  acnte  mania,  and  that  aaotber  near  relative  was 
ill  confinement,  suffennglrom  homicidal  mania.  He 
himself  had  been  noted  as  peculiar :  he  had  been 
subject  to  fits  of  depression,  been  prone  to  weep 
withoat  an>ueut  reason,  and  had  exhiiUted  singnlar 
caprices  ot  conduct ;  and  it  had  once  been  necessary 
to  watchhim  from  fear  that  he  might  commit  suicide. 
He  was  not  insane  in  the  legal  or  the  ordinary 
sense  of  the  term,  bat  he  oertUDly  had  the  insane 
neurosis,  and  it  may  be  presumed  confidently  that 
lie  woold,  had  he  lived,  have'  bacorae  insane. 

Those  who  have  pnwtioal  ox^erienc*  (rf  insauity 
know  well  that  then  is  a  most  distnasing  form  ot 
the  disease,  iu  which  a  desperate  iupnlaa  to  commit 
suicide  or  homicide  overpowers  and  takes  prisoner 
the  reason.    The  teinbie  irapidse  Is  deplored  some- 
timea  by  hka  who  suffers  from  it  as  deeply  as  by 
any  one  who  witnesses  it ;  itaanses  hin  oaapeskaUe 
distress;  be  is  fully  oanscioos  of  ita  natave,  sad 
straggles  in  vain  against  it ;  his  reason  ia  no  fartlMr 
affected  than  in  having  lost  pemr  to  coBtrol,  or 
having  beoxne  the  slave  of,  the- morbid  and  con- 
vulsive impulse.     It  may  be   that  this  fcnn  of 
d«raogemeirt  doea  semstimes  oosb'  where  tbars  is 
no  hereditaiy  jiredl^esttfea  to  insaolfy,  bat  thars 
can  be  no  doalit  that  m  the  great  najofity  of  cases 
of  the  Idnd  there  is  saeh  a  neuropatfaie  Stat*.    The 
impolse  is  tmly  a  ooimWve  idea  springing  frsm  a 
moiUd  condition  of  nerre  elemeBt,  sod  it  is  itrtetiy 
comparable  with   aa  epileptic  oanvnlMoB.     How 
crossly  minst,  then,  the  jadisial  eritesioa  of  re- 
sponsibility wliioh  dooms  an  insaoe  panon  of  this 
ciftss  to  death  if  be  knew  what  he  wa»  doing  when 
he  committed  a  murder  I    It  were  as  narsasonaUa 
to  hang  a  man  for  not  stsfiping  I7  an  act  of  will  a 
oonvulsianof  whiehhawaaconsoians.    Aninteiaat> 
ing  drenmatanee  in  conneotion  with  this  moriwl 
impulse  is  that  ita  eanvofaivs  at/lMef  is  somatimss 
preceded  by  a  feeMiiy  v«ry  Uke  tba  oars  tpileptiea 
— a  strange  morbid  sensaUoD,  bsginning  m  some 
part  of  the  body,  and  rising  gradually  to  the  bndn. 
The  patient  may  ascoidinglif  give  wsning  of  the 
impendhig'  attack  in  same  inatanosB,  and  in  one 
case  was  calmed  by  having  his  thamlM  loosely  tied 
together   with    a   ribbon   when    tba   ferewanilng 
oeeuned.    Dr.  Bkae  reonrds  an  instroetive  exsaple 
in  one  of  his  annoal  reports.    Tha  feeling  b«gao  at 
Uie  toes,  rose  gradually  to  Uie  diset,  prodaoBg  a 
sense  of  faiatnesa  and  oonatriction,  aaa  tiiMi  to  the 
head,  producing  a  momentary  loss  of  conseioaaBess. 
This  aora  was    accompanied    by  an    involuntary 
JMking'-itn*  of  the  lees,  and  then  of  the  arms. 
it  was  whim  tkeas  attaoks  came  on  that  the  patient 
felt  impelled  to  commit  some  act  of  violence  to 
otfaetB  or  to  himself.  On  one  occasion  he  attempted 
to  commit  suicide  by  throwing  lmii«»l»  into  the 
water:  more  often  tite  impulse  was  to  attack  others. 
Ha  deplored  his  condition,  of  which  he  spoke  with 
great  mtelligenee,  givioxp  all  the  details  of  his  past 
history  and  feelings.    In  otiier  cases  a  feeKng  of 
vertigo,  a  trembling,  and  a  vague  dread  of  some- 
thing feaifol  being  about  to  happen,  resembling  the 
vertigo  and  momeataiy  vague  despair  of  one  variety 
ot  the  epileptic  aara,  precede  the  attack.    Indeed, 
whenever  a  murder  haa  been  committed  suddenly, 
without   premeditatiail,    without   malice,   witiiont 
motive,  openly,  and  in  a  way  quite  different  from 
tho  way  in  which  nrardem  are  commonly  done,  we 
ongbt  to  look  carefidljr  for  evidence  <rf  previous 
epilspsy,  and,  sinmUt  there  have  been  no  ep&eptio 


fits,  for  evidence  of  an  aura  eplltjitica  and  other 
symptoims  allied  to  epilep^. 

It  is  worth  wliile  observing  that  in  other  forms  of 
insanity,  when  we  look  closely  into  the  sjiiiptoms, 
there  are  not  nnfrequently  complaints  of  strange, 
painful,  and  distressing,  sensations  in  some  part  of 
the  bo^,  which  appear  to  have  a  relation  to  the 
mental  derangement  not  unlike  that  which  the 
epileptic  aura  has  to  the  epileptic  fit.  Common 
eDOugh  is  a  distressing  sensation  about  the  epigss- 
triam.  It  is  not  a  definite  pain,  is  not  comparable 
strietly  to  a  burning,  or  weight,  or  to  ai^  known 
sensation,  but  is  an  indescribable  feeling  of  distress 
ta  which  the  mental  troubles  are  referred.  It 
sometimes  rises  to  a  pitch  of  anguish,  when  it 
abolishes  the  power  to  think,  destroys  the  feeling  of 
idmtity,  and  causes  such  unspeakable  suffering  and 
d^pair  that  suicide  is  attempted  or  effected.  In 
other  cases  the  distressing  and  indescriimble  sensa- 
tion is  in  the  crown  of  the  head  or  down  the  spine, 
and  sometimes  it  snses  from  the  pelvic  organs.  In 
all  cases  the  patiente  connect  their  mental  tronble 
with  it,  regarding  it  as  the  cause  of  the  painful 
conAision  of  thought,  the  utter  inabdlity  of  exer- 
tion, tbe  distressing  ideas,  and  the  paroxysm  of 
despair.  Perhaps  they  exaggerate  its  importoaoe ; 
bat  there  oaa  be  little  doubt  that  writers  ob  mental 
diaorders,  too  exclusively  oecnpifid  vitb  the  pro- 
nuoant  msntsl  features,  have  not  hitherto  given 
snffloieht  atteotioa  to  these  anomalous  sensations. 
We  have  been  apt  to  class  them  as  h^jrpocbaiidriacal, 
and  to  pass  them  over  as  of  no  speoiu  siguificaooa ; 
Init  I  cannot  help  thinking  that,  properly  studied, 
they  TDtf  sometimes  teach  us  mors  of  the  real 
nature  ai  the  particular  farm  of  insanity — of  its 
prebaUe  course,  termination,  snd  its  most  suit^ils 
treatmaat — than    many    much     more    obtrusive 


In  bringing  this  lesture  to  an  end,  I  may  fitly  point 
oat  hew  entsely  thus  far  the  observation  of  the 
piMBomena  of  defeetive  and  disordered  mind  proves 
their  essential  dependence  on  defective  and  dis. 
ordered  brain,  and  bow  closely  they  are  related  to 
some  other  disordered  nervous  functions.  The  in- 
sane neurosis  whiob  tho  child  inherits  in  conse- 
quence of  its  paieut's  insanity  is  as  sorely  a  defect 
of  physical  nature  as  is  the  epileptic  neurosis  to 
which  it  is  so  closely  allied.  It  ia  an  indispnt- 
abb,  though  extreme  fact,  that  certain  hamun 
bain«8  are  bom  with  such  a  native  defioieucy  of 
mind  that  all  the  training  and  education  in  the 
world  will  not  raise  them  to  the  height  of  brutes  ; 
and  I  believe  it  to  be  not  lose  true  that,  in  conse- 
quence td  evil  ancestral  influences,  individuals  are 
bom  with  such  a  flaw  or  warp  of  nature  that  all  the 
care  iu  the  world  will  not  prevent  them  from  being 
vicious  or  criminal,  or  becoming  insane.  Education, 
it  is  true,  may  do  imch,  and  the  drcumstances  of 
life  may  do  much ;  but  we  cannot  forget  that  the 
foundations  on  which  the  acqnifiitions  of  eda- 
oation  must  rest  are  not  acquired  but  inherited. 
No  one  can  escape  the  tyranny  of  his  organization 
No  one  can  elude  tbe  destiny  that  m  innate  iu  him, 
and  which  unconsciously  and  irre»istil)ly  xhapos  his 
ends,  even  when  he  believes  he  is  determining  them 
witii  ccmsummate  foresight  and  skill.  A  well- 
grounded  and  comprehensive  theory  of  mind  mnst 
recognize  and  embrace  these  foots :  they  meet  as 
every  moment  of  our  lives,  and  cannot  b#  iimored  if 
we  are  in  earnest  in  onr  attempts  to  construct  a 
mental  science ;  and  it  is  becanse  metaphysical  men- 
tal philosophy  has  taken  no  notice  whatever  of  them 
— becanse  it  is  bound  by  the  principle  of  its  existence 
as  a  philosophy  to  ignore  them — that,  notwithstand- 
ing tM  labour  bestowed  on  it,  it  has  home  uo  fmits 
— that,  aa  Bacon  said  of  it,  "  not  only  what  was  as- 
aocted  aaoa  is  assertad  still,  bat  what  were  questions 
onoe  ora  questions  still,  and,  instead  of  being  re- 
solved by  diacnasion,  are  only  fix«d  and  fed." 


DIAMOND  ROCK-BOBIMO  liACHINE  AT  THE 
CBOESOR  SLATE  QUABBIEe. 

(niwf  nKMi  at  pan*  STB.) 
TTITE  recently  had  an  opportunity  of  visitinc  the 
VV  works  of  the  Croesor  United  Slate  Com- 
pany's Quarries,  in  Carnarvonshire,  and  wore  much 
mterested  by  the  process  by  which  a  new  and  diffi- 
cult shaft  is  being  driven  into  the  side  of  the  moun- 
tain. Hitherto  only  hand  labour  has  been  em- 
ployed for  driving  headings  in  these  quarries  -,  bnt 
the  necessity  of  pushing  on  some  new  work  with 
greater  speed  than  oonld.  possibly  be  got  by  hand 
labanr,  has  induced  tbe  company  to  call  in  the  aid 
of  the  diamond  boring  maemne,  with  the  proprie- 
tors of  which.  Captain  Beaumont,  R.E.,  and  Mr.  C. 
Appleby,  they  have  entered  into  a  contract. 

Amongst  the  various  propositions  which  have  been 
brought  into  notice  for  machine  tnnuelling,  one  of 
the  most  courageous  and  soccessfnl  is  that  in  which 
a  coarse  cheap  kind  of  diamond  is  used  to  form  the 
head  of  the  cutting  tool.  Since  the  introdnction  of 
the  system,  it  has,  of  course,  worked  its  way 
throt^  many  stages  before  it  arrived  at  being  a 
practical  reaUty.  The  work  it  is  getting  through  at 
this  moment,  however,  puts  its  capabilities  to  a  trial 
wthich  oaamt  leave  a  doubt  as  to  its  efSeiency 
Tlie  diaft  whiob  is  being  driven  ooBun«ioes  at  an 
elevation  of  some  hundreds  of  feet  above  the  foot  of 


the  Croesor  mountain,  and  runs  downwards  at  an 
angle  of  40°  with  the  horizon  ;  the  purpose  of  this 
awkward  incline  being  to  get  more  qidcUy  at  that 
portion  of  the  slate  vein  into  which  tho  company 
wish  to  qnarrj^.  The  shaft  is  Sft  high,  and  IQft. 
broad,  running  through  hard  bastard  slate  very  full 
of  iron  pyrites,  and  crossad  by  hard  bands  of 
quartz. 

The  borer  is  shown  in  our  engra\'iug  at  work  in 
the  inclined  shaft.  The  machine  consists  of  a  hori- 
zontti  base,  a  a,  coupled  by  four  links  with  tha 
motor  (B) — ion  air-engine — bciiind  it  Within  the 
base,  a  n,  a  horizontal  shaft  rotates,  receiving  its 
motion  through  a  pulley  and  belt  bosa  the  fiy-wkael 
of  tiie  engine.  The  vertical  oolomna,  e,  c',  hava 
each  a  shaft  revolving  iu  their  interior  for.  giving 
motion  to  tbe  boring  took,  d,  eP.  The  veartieal  and 
horjzaatal  abafta  are  coupled  together  by  means  ot 
bevel  gear,  the  fdlowers  bang  fixed  upon  the 
bottom  ends  of  the  vertical  shafts,  and  the  ieadera 
mmiag  in  longitudinBl  grooves  cut  in  the  hoii- 
zental  shaft,  and  being  bdd  in  place  by  suitiifels 
bridlss. 

Bach  upright  shaft  has  two  (semetnaes  thaae) 
similar  bevel  wheels,  each  engaging  with  the  cone- 
sponding  wheel  of  a  boring  tool.  With  tin*  arraaae- 
msnt  tbe  vertical  shafts  can  at  any  mosnant  os 
ahif  tad  horizontally— either  brought  together  or  se- 
psxated — by  means  of  scraws,  e,  e,  working  in  suit- 
able nuts  fixed  to  the  baaesof  tjowbimns  Tha 
elefation  of  the  boring  tools  can  also  be  changed  at 
pleaanre,  and  thay  can  be  "  angled "  through  any 
desired  range;  in  one  directSan  by  the  columns 
being  tamed  round  their  vertioal  axes,  in  the  other 
dire^on  by  the  boring  taoia  boing  turned  in  a  ver- 
tioal plane. 

The  baring  tool  is  fixed  at  the  end  of  a  loag 
screw,  a  nat  npun  which  revolves  with  it,  beiag  con- 
nected with  the  driving  gear  by  a  friotion  outtch. 
The  wheel  which  imparts  direct  rotation  to  the  drill 
has  one  tooth  more  toau  that  whii^  presses  against 
the  not.  A  differential  motion  ia  thereby  obtained, 
which  causes  the  boring  tool  to  odvanos  a  certain 
distance  with  evary  revolution,  unless  the  resist- 
ance which  it  meets  in  tbe  rock  becomes  too  great, 
when  tiie  clutch  slips  and  prevents  breaking  the 
tooL 

To  avoid  the  heating  of  the  drills  by  friction,  aad 
to  lubricate  them,  a  ounstaut  stream  of  cold  water 
is  kept  flowing  through  them.  For  this  porpesa 
they  ase  mode  hdlow,  and  the  water,  entering 
tluoagli  the  elastic  tub<»,  g,  g,  passes  through  the 
drill,  daring  the  time  it  is  at  work,  and  flowa  out  of 
the  bore  through  the  q^aoe  left  between  the  dia- 
naeter  of  the  hole  and  that  of  the  drill.  The 
motor,  B,  attached  to  the  boring  machine,  consists 
of  an  engine  worked  by  compressed  air,  which  is 
forced  down  the  shaft  through  a  gtiqripe,  D,D. 
This  machine  has  to  fulfil  the  doable  duty  of  work- 
ing the  drills  and  of  punqiing  bock  the  water  which 
has  passed  through  them  to  keep  them  cool  and  to 
lubricate  them.  The  constructiou  of  this  engine 
offers  no  point  of  novelty  beyond  the  arrangement 
of  the  cyUnder,  whidi  lias  the  slide  valve  and  tho 
e^hanst  upon  opposite  sides  in  order  to  fadiitatv 
the  clearing  out  of  the  exhaasta  in  the  event  of  their 
getting  choked  by  ice  formed  by  the  refrigeration  of 
water  vapour  upon  the  expansion  of  the  air  iu 
eseniiiiig.  The  blast  uf  cold  air  Issuing  from  the 
exhaust  uf  the  motor  thoroughly  ventilates  the  shaft 
and  kci'ps  the  air  in  it  uxceptionally  dear  and  cool. 
Before  the  machine  is  raised  or  lowered  iu  the  shaft 
the  two  upper  coni>lIng  links  are  drawn  back  by 
screws  at  the  sides  of  the  motor  carriage  upon  which 
their  lower  ends  ore  hold.  This  canscs  the  vertical 
columns,  c,  c',  to  be  tilted  backwards  until  the  base, 
a  a,  is  brought  to  rest  upon  two  hind  wheels  which 
ran  upon  tbe  metals  fonuing  the  tramway  as  shown, 
in  the  drawing. 

The  air  which  works  this  macMne  down  in  the 
shaft  is  compressed  and  snpptiad  by  a  turbine  in  the 
valley  below;  and  this  turbine  is  worked  by  a  head 
of  water  conducted  to  it  from  a  tank  on  the  side  of 
the  opposite  hill.  The  tank  is  fed  from  a  small 
mountain  lake  whidi  is  perched  among  the  hills  high 
above  the  sea  level,  and  which  has  been  dammed  up 
and  provided  with  a  sluice  for  the  purpose.  Tbe  tank 
into  which  the  lake-water  flows  is  350ft.  above  the 
turbine,  with  which  it  is  connected  by  a  6in.  east- 
iron  pipe.  The  tnrbrue  works  a  doable  action  air- 
pump,  and  the  compressed  air  is  conducted  op  to  the 
mouth  of  the  shaft  through  a  4in.  cast-iron  pipe,  and 
from  the  month  down  into  the  shaft  to  the  machine, 
through  a  2in.  pipe,  till  near  the  machine,  where  the 
connection  is  maide  with  a  flexible  hose.  This  com- 
pressed air  is  applied  to  three  purposes :  it  drives 
tbe  borer,  it  pomps  water  out  of  the  shaft,  and  it 
starts  the  haoling-up  drum. 

The  rope  W  which  the  loaded  wagons  are  drawn 
up  out  of  the  shaft  is  worked  on  the  tail-end' 
^tam  npon  an  opposite  incline  outside  the  dieft. 
The  tail-end  of  the  rope  is  attached  to  a  wooden 
tank  which  rans  down  npon  a  tramway.  When  the 
wagon  is  down  the  shaft,  tbe  tank  is  drawn  u]) 
under  a  shoot  connected  with  a  mountain  strsaai 
which  fllls  it.  When  full,  its  weight  in  rmminf; 
down  its  incline  is  sulBcient  to  draw  up  the  fidl 
wagons  out  of  the  pit.  'When  it  reaobea  toe  bottom 
of  its  ini^e,  a  valve  in  the  bettom  of  tiie  traveling 
tank  is  opeiied  antomatioalfy  and  tbe  water  nuts. 
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ont,  leSTing  it  ready  to  be  drawn  up  again  emptf  by 
the  wagoiu  descending  into  the  Hhaft.  The  wind- 
ing drum  over  which  the  rope  passcH  has  generally 
to  be  started,  and  this  is  done  by  a  pair  of  H-iu. 
cylinder  air-engines  supplied  from  the  turbine. 

The  number  of  hands  employed  in  working  the 
tlinmoud-lioring  machine  is  four  men — one  to  each 
(bill — and  a  boy  to  look  after  the  engine. — Engineer- 
'Iff.  


NOTES   ON   KECKNT   DISCOVERIES   AND 
THEIR  PRACTICAL  APPLICATION.* 

The  STRncTUHE  op  a  Gas  Flame. — The  flame 
of  a  batswing  or  fishtail  burner  is  seen  to  consist  of 
two  distinct  ports — one,  nearest  the  nipple,  of  a  light 
blue  cdoDr,  sometimes  nearly  invisible,  and  a  fringe 
of  lominoQS  flame  above.  The  relative  proportions 
of  these  two  parts  depend  partly  on  the  quality  of 
the  gas,  hot  more  on  the  construction  of  the 
linmer.  Small  holes  or  a  narrow  slit  will  give 
more  of  the  blue  and  less  of  the  luminous  part  of 
the  flame,  all  allowance  being  made  for  rate  of 
burning  and  pressure.  The  constitution  of  the 
blue  p«ut  has  been  made  the  subject  of  study  by  M. 
Bandrimont.  He  finds  in  effect  that  it  resembles 
somewhat  the  flame  of  a  candle.  He  has  not  proved 
it  to  be  hollow,  but  he  shows  that  the  outer  part  is 
iu  tensely  hot,  and  the  inner  part  of  a  very  much 
lower  temperature.  A  small  platinum  wire  care- 
fully brought  to  the  onter  part  became  white  hot, 
and  .even  began  to  melt.  The  same  wire  placed 
across  the  blue  part  of  the  flame  remained  dark  iu 
the  middle,  and  was  only  made  white  hot  at  the 
outer  margins.  M.  Baudrimont  endeavoured  to 
estimate  the  exact  temperature  of  this  onter  mar- 
gin, but  seems  to  have  failed  in  the  attempt. 

A  New  Method  or  Pubifvino  Water. — Runge 
has  made  some  observations  on  the  piuification  of 
water,  which  offer  some  interesting  points.  Briefly 
put,  his  assertion  is  that  metallic  iron  offers  the 
readiest  and  simplest  means  of  disinfecting  water, 
and  of  preserving  it  fresh.  With  his  expunation 
we  shall  not  now  trouble  ourselves,  but  we  may  say 
he  accounts  far  the  fact  that  Thames  water  taken  to 
sea  in  iron  tanks  soon  becomes  perfectly  sweet,  and 
remains  so  through  a  long  voyage.  One  observa- 
tion he  has  made  may  be  of  mterest  to  many 
readers  at  this  time  of  the  year.  It  is  that  a  small 
piece  of  sheet  iron  or  some  nails  placed  iu  the 
water  in  which  cut  flowers  are  put  will  keep  the 
water  sweet,  and  we  may  suppose  the  flowers  fresh, 
for  a  long  time.  Range  also  put  some  iron  filings 
in  a  vessel  with  a  veiy  small  quantity  of  water  and 
placed  a  leech  therein,  and  found  the  water  quite 
fresh  and  the  leech  healthy  after  six  months  had 
passed.  We  may  return  to  this  subject,  which  has 
much  interest  iu  a  sanitary  point  of  view. 

Bleachiho  Wool.— a  French  patent,  by  M. 
Frogon,  describes  a  novel  process  for  bleaching 
wool  and  silk,  for  which  until  now  we  have  had  only 
the  snlphuroos  acid  method.  A  bath  is  made  by 
dissolving  41b.  of  oxalic  acid  and  41b.  of  common 
salt  in  200  quarts  of  water,  and  the  goods  to  be 
bleached  are  left  in  this  bath  for  an  hour,  after 
which  they  are  lirained  and  rinsed  in  soft  water. 
Oxalic  acid  we  knew  to  be  a  good  bleaching  agent 
for  some  animal  matters,  sponges,  for  instance,  and 
it  may  perhaps  answer  for  vrod  and  silk. 

To  Whiteh  Yellow  Flamnel.— Dr.  Artus  tells 
OS  that  flannel  which  hae  become  yellow  with  use 
may  be  whitened  by  putting  it  for  some  time  in  a 
solution  of  hard  soap,  to  which  strong  ammonia 
has  been  added.  The  projwrtlons  lie  gives  are  IJlb. 
of  hard  curd  soap,  601b.  of  soft  water,  and  two- 
tliirds  of  a  potmd  of  strong  amniouia.  The  same 
object  may  be  attained  in  a  shorter  time  by  placing 
the  garments  for  a  quarter  of  an  hour  in  a  weak 
solution  of  bisulphite  of  soda  to  which  a  little 
hydrochloric  acid  has  been  added.  This  latter  pro- 
cess we  dare  say  will  he  effectual,  ond  probably  the 
o.\alic  acid  solution  mentioned  above  would  answer 
the  purpose  as  well. 

Bleachdio  Ivory. — We  published  last  year  a 
process  for  bleaching  ivory  which  had  turned  yellow. 
That  method  did  not  appear  to  us  very  promising 
any  more  than  the  foUoning,  which  we  give  for 
what  they  are  worth.  The  first  ttirects  the  article 
to  be  [riaced  for  an  hour  in  a  saturated  solution  of 
alum,  after  which  it  is  to  be  rubbed  first  with  a 
woollen  and  then  with  a  Uneu  cluth  until  it  is  ^r- 
fectly  dry.  The  second  process,  which  the  writer 
we  qHote  from  says  he  prefers,  consists  simply  in 
digesting  the  ivory  article  in  thin  milk  of  lime  kept 
hot  until  such  uiicle  lias  assumed  the  desired 
whiteness.  Then  it  is  to  be  taken  out,  dried,  and 
polished.  How  long  it  may  possibly  be  necessary 
to  continue  the  immersiou  the  author  does  not 
inform  us. 

Chinese  Gold  Lacqcer.— The  gold-lacquer  lin- 
ing of  a  Chinese  cabinet  in  tlie  Museum  at  Cassel 
pealed  off,  and  thus  gave  Dr.  Wiederhold  the  oppor- 
tunity of  studying  the  composition  of  this  substance. 
On  examining  it  he  found  particles  of  tinfoil  at- 
tached to  the  lacquer,  so  he  comes  to  the  conclusion 
that  this  material  formed  the  ground  upon  which 
the  lacquer  varnish  was  laid.     His  attempts  to  imi- 

*  From  the  lleelumie'$  Matazint. 


tate  the  varnish  were  perfectly  successful,  and  he 
gives  the  following  directions  for  the  preparation  of  a 
composition  which  closely  resembles  Uie  true  Chinese 
article.  First  of  all,  two  parts  of  copal  and  one  of 
shellac  are  to  be  melted  together  to  form  a  perfectly 
fluid  mixture,  then  two  jmrts  of  good  boiled  oil, 
made  hot,  are  to  be  added ;  the  vessel  is  then  to  be 
removed  from  the  flre,  and  ten  parts  of  oil  of  tur- 
pentine are  to  be  gradually  added.  To  give  colour, 
the  addition  is  made  of  solution  in  turpentine  of 

fim  gutta  for  yellow,  and  dragon's  blood  for  red. 
hese  are  to  be  mixed  in  sufficient  quantity  to  give 
the  shades  desired. 

Dyeino  Hobs.— According  to  C.  Bumitz,  of  Stutt- 
gart, horn  may  be  dyed  block  by  a  cold  process  in 
the  following  way : — The  horn  is  first  to  be  soaked 
iu  a  Bdlntion  of  caustic  potash  or  soda,  until  the 
surface  is  a  Uttle  dissolved,  and  feels  greasy.  Then 
the  article  is  to  be  washed  and  treated  w^th  Lncas's 
aniline  black,  after  which  it  is  to  be  slowly  dried 
and  again  washed.  By  exercising  a  little  care,  we 
read  that  combs  with  fine  teeth  may  be  dyed  iu  tins 
way.  The  articles  look  of  a  dark  brown  colour  by 
transmitted  light,  but  seen  by  reflected  light  they 
are  deep  black. 

Pbesebved  Bbead. — Preserved  bread  bos  been 
suggested  by  M.  Maurice  as  a  substitute  for  bis- 
cmts  for  the  use  of  sailors,  soldiers,  and  travellers. 
The  bread  is  made  in  the  ordinary  way,  and  is  then 
thoroughly  dried.  It  is  afterwards  exposed  to  liigh 
pressure  steam  for  a  short  time,  and  is  subsequeutiy 
submitted  to  hydraulic  pressure  to  reduce  the  bidk. 
The  cakes  so  produced  will  keep,  it  is  said,  for  years 
if  protected  ^om  moisture.  They  are  necessarily 
hard,  but  are  masticated  as  easily  as  hiscnits.  The 
process  by  which  these  cakes  are  made  is  long  and 
troublesome,  uid  the  only  advantage  that  they  can 
possess  over  biscuita  consists  in  the  circumstance 
that  they  have  undergone  the  primary  fermentation 
which  some  writers  on  dietetics  allege  ia  absolutely 
necessary  to  produce  bread  of  aperfratly  wholesome 
character. 

Novel  Sea-ooino  Vessel. — ^The  model  of  a  sea- 
going vessel  of  very  original  build  is  now  to  be  seen 
in  the  port  of  Algiers.  A  general  idea  of  the  con- 
struction is  obtained  if  we  imagine  a  steamer  cut  in 
two,  and  the  severed  parts  miuie  the  support  of  a 
bridge  four  times  the  length  of  the  original  vessel. 
This  bridge  has  an  air-chamber  in  its  entire  length, 
so  that  if  by  accident  it  should  become  parted  h'om 
the  supports  it  cannot  be  submerged.  It  is  destined 
for  the  cargo,  but  cabins  in  the  form  of  boats  are  so 
arranged  along  the  sides  of  the  bridge  that  in  case 
of  accident  to  this  latter  they  may  be  navigated  se- 
parately. Thus  there  are  tlu-ee  dumces  of  safety  if 
the  construction  goes  to  pieces.  The  supposed  ad- 
vantages are— first,  great  speed  (since  the  larger 
part  of  the  vessel  not  being  in  contact  with  the 
water  the  resistance  is  so  much  diminished),  safety, 
and  great  space  for  cargo.  Something  of  this  kind 
has  been  projected  for  taking  railway  trains  across 
the  Channel,  but  we  do  not  remember  to  have  seen 
it  suggested  for  vessels  going  a  long  distance. 

Iron  and  Hydbooen. — A  curious  observation  has 
been  made  by  M.  Caron  on  an  alteration  produced 
in  iron  when  it  is  kept  melted  for  some  time  in  an 
atmosphere  of  hydrogen.  The  metal,  we  read, 
somewhat  increases  in  density  and  becomes  soft  and 
malleable  as  copper.  Be-melted  in  a  crucible  it 
becomes  scaly  when  cold,  doubtless  in  consequence 
of  the  evolution  of  absorbed  hydrogen.  Are  we  to 
regard  the  softness  and  malleability  as  the  properties 
of  an  alloy  of  hydrogen  and  iron  t 

WiNos  OF  Birds. — By  means  of  an  ingenious 
little  apparatus  M.  Marcy  has  proved  that  in  flight 
the  tip  of  the  wing  of  a  bird  describes  a  simple  helix. 
An  instrument  placed  on  the  back  of  n  bird  follows 
the  flgnre  and  registers  it  on  a  card.  The  wings  of 
insects,  the  same  authority  shows,  have  only  an  up 
and  down  movement,  the  extremity  of  the  wings 
describing  only  a  wavy  line. 

Obtawiho  Hiob  TEMPBRATtJBEg. — A  very  osefol 
invention  of  Mr.  Coffey  ia  now  to  be  seen  iu  opera- 
tion at  Messrs.  Donlton  &  Watts's,  of  Lambeth.  It 
is  a  new  mode  of  obtaining  high  temperatures  for 
the  evaporation  of  liquitls  without  the  use  of  high 
pressure  or  superheated  steam,  and  is,  in  fact,  a 
modification  of  the  circulating  system,  heated  water 
being  replaced  by  hea\-y  paraffin  oils.  These  circu- 
late exactly  like  water.  A  close  system  being  made, 
the  oil  heated  in  a  coil  of  pipe  placed  in  a  furnace 
rises  flrst  to  an  air-tight  tank,  from  which  it  runs 
through  pipes  and  the  jackets  of  pans,  descendmg 
as  it  cools  to  the  coil  of  pipe  in  the  furnace.  With 
this  apparatus  a  temperature  of  600°  or  700°  Fahr. 
may  be  safely  iiiaintained  without  any  of  the  risks 
arising  from  the  use  of  steam  at  high  pressures,  and, 
as  wiU  be  easily  seen,  with  a  much  less  expeiiditnre 
of  fuel.  A  pyrometer  is  contrived  to  show  the  exact 
temperature  of  the  oil  as  it  leaves  the  tank,  and 
means  are  provided  for  regulating  and  keeping  the 
temperature  uniform.  We  look  on  this  invention  as 
destined  to  achieve  great  results  in  many  industries. 


The  fonrtb  conseonttve  crop  of  wheat  Is  now  srowing 
on  sewage-manured  land  at  Barking.  The  stalks  are 
simat  6ft.  high,  with  ears  of  great  length. 


SOIBHTIFIO  800IETIE8. 

BRIGHTON  AND  SUSSEX  NATURAL  HISTOBY 
SOCIETY. 

A  MEETING  of  the  Microscopical  Section  waa 
held  on  the  2.1rd  ult.,    Mr.  OUisyer,   Vice- 
president,  in  the  chair.     The  subject  for  the  even- 
ing was  "  Infusoria,"  which  Mr.  Wonfor  introdnced 
by  a  few  remarks.    As  all  were  aware,  he  said,  if 
any  vegetable  or  animal  snbstanoe  was  placet!  in 
water,  in  a  few  days  the  water  would  be  found  full 
of  minute  organisms,  to  which  the  name    "  infa- 
soria,"  or  infusion  animalcules,  had    been  given. 
Man^  forms,  though  figured  and  described  as  distinct 
species,  had  since  been  proved  to  be  only  the  early 
stages  of  other  animals,  others  had  been  classed 
among  another    group  of  animals,  while   a  very 
large  number  were  arranged  among  plants.    The 
class  mfusoria  was  mnch  more  l^ted  than  at 
one  time  supposed,  and  increased  knowledge  and 
further  research  might  prove  that  many  more  were 
only  the  early  stages  of  other  and  higher  types  of 
life.    Mr.  Wonfor  then  proceeded  to  point  out  the 
nature  of  their  substance,  their  mode  of  develop- 
ment, increase,  and  propagation.     So  widely  were 
they  distributed  that  scarcely  anywhere  could  water 
be  found  which  did  not  contain  some  infusoria. 
Many  would  live  only  in  fresh  water,  others  in  salt 
or  brackish  water,  while  others  were  to  be  fonnd 
only  in  water  containing  decomposing  vegetable  or 
animal  substances.     Hence  water  contaminated  by 
sewage  matter  always  showed  certain  types,  while 
some  occurred  only  in  particular  infusions  others  were 
common  to  several.     Their  appearance  under  cer- 
tain conditions  had  led  to  theories  on  spontaneous 
generation,  a  much  debated  and  debatable  point ; 
but  as  the  atmosphere,  according  to  Tyndall  and 
others,  appeared  to  be  foil  of  germs,  their  sudden 
appearance  under  favourable  circumstances  was  not 
surprising.    The  water  in  which  cnt  flowers  were 
kept  was  sure  to  yield  some  aorta ;  in  fact  he  had  ob- 
tained an  abunduit  supply  of  one  kind  from  water 
in  which  mignonette  had  been  only  three  days. 
Water  in  bird  fonntains  and  water  bottles  if  not 
looked  after  and  frequently  changed,  would  be  sore 
to  contain  infusoria. 

ETHNOLOGICAL  SOCIETY. 

A  SPECIAL  meeting  of  thia  society  was  held  at  the 
Royal  United  Service  Institution  on  the  2lBt  ult.. 
Professor  Huxley,  LLJ).,  F-R.S.,  President,  in  the 
chair.  Colonel  Lane  Fox  made  some  remarka  on 
the  Dorchester  Dykes  and  Sinoduu  Hill,  to  which 
attention  has  recently  been  directed,  and  showed 
that  the  works  are  British  and  not  Roman.  He 
stated  that  the  demolition  of  these  works  has  been 
arrested  for  the  present.  Mr.  David  Forbes,  F.R.S., 
read  a  paper  "  On  the  Aymara  Tn/ii»ii»  of  Bolivia 
and  Peru. "  He  described  them  aa  a  ainaU.  massive, 
thick-set  race,  with  large  beada  and  short  limbs. 
The  trunk  is  enormously  large,  and  the  thorax 
extremely  capacious,  bein^  adapted  to  meet  the 
requirements  of  respiration  m  a  ruefied  atmosphere, 
as  the  Aymara  lives  at  an  altitnde  of  from  8,000  to 
16,000  ft.  above  the  sea-level.  The  proportions  of 
the  lower  limbs  are  curious,  the  thigh  bemg  shorter 
than  the  leg :  the  heel  is  inoonspicnoiis.  ui  colour 
the  Aymara  varies  from  copper-red  to  yellowish- 
brown  and  bUckish-brown,  according  to  the  ele- 
vation at  which  he  lives.  Many  of  the  customs  of 
the  Aymaras  depend  on  their  conditions  of  life. 
In  consequence  of  the  low  boiling  point  of  water  at 
such  great  altitudes,  beans  are  rurely  nsed,  and  the 
food  consists  chiefly  of  potatoes  peculiarly  prepared. 
Clay  is  added  to  the  food,  not  for  any  nntritious 
matter  in  it,  bnt  merely  to  increase  the  bulk  of  the 
meal.  In  religion  the  Aymaras  are  nominally 
Christians.  They  appear  to  have  no  system  of 
writing. 

The  diseoKion  on  thia  communication  was 
Bupportod  by  the  President,  Mr.  E.  O.  S^uier,  Mr. 
Cdl,  Mr.  Dendy,  Mr.  Bollaert,  Mr.  Harrison,  and 
Mr.  C.  Markham. 

At  the  same  meeting  Dr.  A.  Campbell  exhibited 
tracings  of  certain  rock-inscriptions  from  BriUah 
Guiana,  and  the  Hon.  £.  Q.  Squier  displayed  % 
laige  collection  of  drawings,  photographs.  Sec, 
from  Peru. 

LONDONDERRY    NATURAL    HISTORY    AND 
PHILOSOPHICAL  SOCIETY. 

At  the  concluding  meeting  for  the  season  of  this 
flourishing  society  Dr.  Cuthbert  read  a  paper  on  th« 
Abnormal  Arrangement  of  Organs  in  the  Human 
Subject.  A  young  soldier  of  the  '28th  regiment  met 
with  a  fatal  injury  in  the  month  of  February,  1868, 
at  Knockalla  Fort,  near  Rathmnllan.  On  a  post- 
mortem examination  of  the  body  it  was  found  that 
the  liver  was  mptured,  which  was  the  cause  of 
death ;  that  the  liver  occupied  the  left,  and  the 
stomach  and  spleen  the  right  side — the  parts  beini; 
thus  transposed,  the  intestinal  canal  was  also 
abnormally  arranged.  In  the  chest  a  similar  mal- 
position of  parts  was  fonnd — the  heart  oceupying 
the  right  side,  and  the  great  vessels  proceeding 
from  it  aa  usual,  but  transposed.  The  man  seemea 
to  have  been  of  a  delicate  constitution,  and,  M  ap- 
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peared  from  his  history,  was  unable  to  bear  mnoh 
fetigne.  It  does  not  appear,  however,  that  he 
snflered  from  any  aihnent  to  which  the  nnnsnal  ar- 
rangement of  his  internal  organs  in  any  way  eontri- 
bated.  The  transposition  of  the  fisoera  is  certainly 
a  sufficiently  rare  oocurreuoe  to  warrant  a  notice  of 
the  point.  We  can  only  regard  snch  abnormal 
arrangements  as  are  occasionally  met  with  as 
strange  freaks  of  nature,  with  no  appreciable  in- 
flnenoe  on  the  health  or  habits  of  their  subjects.  It 
aeems  a  strange  eiieamstanoe  that,  in  no  instance 
that  can  be  ducovered,  has  an  abnormal  arrange; 
ment  of  the  viscera,  aa  the  result  of  natural  tranS' 
nodtion,  been  ascertained,  or  even  snapected  daring 
me— a  fact  which  would  argue  one  of  two  oonoln- 
akms,  either  the  extreme  rwity  of  the  oases,  or  the 
exeeptiooaUy  good  health  of  those  who  are  the 
subjects  of  snch  transpositions. 


THE  BOTAL  IRISH  ACADEMY. 
At  the  last  meeting  of  the  Boyal  Irish  Academy, 
Jane  18,  Dr.  Sigerson,  F.L.S.,  read  a  paper  entitled 
"  Further  Bwearches  on  the  Atmosj^ere." 

In  order  to  obtain  an  accurate  knowledge  of  what 
is  usually  and  what  is  occasionally  present,  it  ap- 
peared requisite  to  make  a  careful  examination  of 
particular  atmospheres  as  well  as  of  the  general 
air.  After  detaitang  his  mode  of  operation,  he  pro- 
ceeded to  describe  the  objeots  foond  in  uie  sedi- 
ment from  the  air  taken  from  ledges  aboTe  man's 
height,  and  obeerred  likewise  in  the  atmosphere. 

Iron-f  actoiy  air,  a  friable  black  dost ;  on  examina- 
tion, this  was  found  to  be  made  np  of  particles  of 
carbon,  of  ash,  and  of  iron.  The  carbon  fanned  the 
largest  masses,  the  ash-particles  were  reddish,  or 
white  and  opaque.  Borne  transparent  pieces  witJi  a 
glassy  fracture  were  noticed,  and  were  regarded  as 
glass  resulting  bma  the  fusion  of  sand  used  in  the 
welding  proeesf. 

The  runilts  of  the  study  of  the  several  other  at- 
mospheres, and  their  effects  upon  the  health  of 
those  aUdmg  in  thcon,  were  described  at  length.  A 
brief  summary  is  all  that  can  be  given  here.  In 
"  sfairt-faetory  air,"  fine  filaments  and  frs^ents  of 
cotton  and  linen  were  found,  with  a  few  minute  ova, 
not  generally  dispersed.  The  girls  employed  in  the 
factory  had  become  snuff-takers.  In  the  atmos- 
phere of  "  thrediins-mills,"  fibres  and  fragments  of 
chaff,  awns,  grain,  together  with  some  smnt-balla, 
were  found.  In  that  of  oat-meal  mills,  fibres  wei« 
seen  in  nneniected  number,  together  with  minute 
fragments  of^  the  pericarp  of  the  eaiyopsis  and 
atarch-grannles,  witn  a  rare  spore  and  an  acarus. 
This  air  was  not  so  injurious  aa  that  of  "  flonr-miUs," 
the  dust  being  less.  The  atmosphere  of  mills  where 
flax  is  "  scutched "  was  found  to  be  so  bad,  that 
these  mills  could  onh  be  regarded  as  human 
slaughter-houses.  In  the  air  of  printing-offices, 
from  various  symptoms  observed,  antimony  was 
believed  to  be  present  In  conseqaenoe,  some  dust 
taken  from  a  rafter  eleven  feet  above  the  floor  was 
submitted  to  the  secretary  of  the  Academy,  Pro- 
fessor W.  K.  Sallivan,  whose  ana^sis  confirmed  the 
aeenratnr  of  the  expectation.  Antimony  was  found 
and  no  lead.  In  the  "  atmosphere  of  stables  "  were 
found  moth-scales,  some  luva,  eggs,  spores,  and  a 
great  quantity  of  euticle-soales  and  iramMnts  of 
fine  hairs,  with  some  oorpuscles  and  nagments 
tinged  blood-red.  An  acarus  was  present  in  the 
dnst.  Hairdressers  had  a  similar  atmosjphere,  so 
far  as  distinctive  elements,  scales  and  hairL  were 
concerned.  The  "  maehine-bmsh  "  increased  their 
amount. 

Tobacco-smoke,  with  some  difficulty,  was  got 
under  the  microscope.  It  was  examined  on  entenng 
and  on  Inavii^  the  mouth.  Little  globules  m 
nicotine  were  discovered  twirling  and  flitting  about 
in  it,  like  monads.  Some  remained  on  the  walls  of 
the  mouth;  when  the  smoke  was  breathed  (by 
novices),  more  globules  were  retained  in  the  lungs, 
and  nausea  and  illness  supervened.  These  globules, 
if  found  in  the  air,  distributed  by  a  cigar-smoker, 
might  be  mistaken  for  germs,  as  they  would  resist 
the  iodine-test  for  amymia. 

In  order  to  arrive  at  the  cause  of  the  ill-health  of 
"tea-tasters,"  their  special  atmosphere  was  ex- 
amined. In  pursuing  '  their  avocation  (selecting 
teas),  they  bad  to  take  a  sip  with  quick  inhalation, 
and  thus  a  small  shower  of  fine  tea-drops  entered 
their  hmgs.  On  examination  of  such  teA-drops,  a 
oonsiderMile  quantity  of  fibro- vascular  and  eeUular 
tissue,  from  the  leaves,  was  found  which  might  aid 
to  tease  the  hmgs.  '  But  the  real  agents  of  mischief 
were  numerous  droplets  of  essential  oil,  very 
plentiful  in  Assam  tea,  which  was  particularly 
severe  on  the  tea-tasters.  Nausea,  disarrangement 
of  the  nerves,  and  sometimes  syncope  afflicted 
them. 

As  a  result  of  numerous  observations,  some  of 
which  are  here  recorded.  Dr.  Sigerson  considered 
himself  justified  in  drawing  the  fdlowing  conclu- 
sions: — 

1st.  That  stomach  signs— Irritability,  nausea, 
dyspepsia-^-are  firequenUy  symptomatic  of  inter- 
ference with  the  lungs ;  so  that  the  stomach,  in 
such  cases,  may  obscore  the  symptoms,  but  will  not 
cure  the  disease. 

2nd.  That  the  longs  have  a  power,  not  hitherto 
suspected,  of  absorUng  or  assunilattag  even  solid 
matter. 


Srd.  That  the  theory  of  the  panspermists  seems 
unfounded  on  fact — that  there  are  no  hosts  of  germs 
always  floating  about  in  the  atmosphere,  invisiUe 
and  maleficent  as  genii  of  Eastern  stories.  Air  is 
not  much  better,  but  not  generally  worse  than 
water. 

5th.  The  "  germ  theory  "  asserts  "  that  epidemic 
diseases  sre  due  to  germs  which  float  in  the  atmos- 

8 here,  enter  the  body,  and  ptodace  disturbance  by 
le  development  witUn  the  body  of  parasitic  life."  It 
is  opposed  to  the  opinion  that  epidemic  diseases  are 
propagated  by  a  kind  of  malaria,  which  consists  of 
organic  matter  in  a  state  of  motor-decay.  It  is  sup- 
posed to  be  supported  by  certain  statements  about 
the  non-oocnrrenee  of  putrefactive  changes  in  closed 
vessels,  which  have  been  disputed  and  by  the 
statement  that  retten  malaria  cannot  act  like  leaven, 
because  fermentation  is  eaosed  by  the  growth  of  the 
yeast-idant.     Now,  the  effect  of   the   growth   of 

Earasitic  plants  in  causing  skin-diseases  is  well 
Down;  if  they  caused  epidemics  likewise,  their 
presence  would,  in  all  probability,  have  been  as 
soon  detected.  

THE  NOBTH  STAFFORDSHIBE  NATURAL- 
ISTS' FIELD  CLUB. 

That  portion  of  the  Valley  of  the  Manyfold  which 
is  nearest  to  the  village  of  Wetton,  was  chosen  for 
the  third  meeting  for  the  season. 

The  party  struck  the  valley,  not  far  from 
the  once  celebrated  Ecton  mine.  At  a  cavempns 
opening  near  Wetton  Mill,  Mr.  Carrington, 
the  veteran  geologist  and  barrow-digger,  was 
superintending  an  excavation  in  its  floor.  No 
proof  was  obtained  in  the  shape  of  fragments  of 
charcoal  and  snch  objects  that  the  hollow  had  ever 
bean  inhabited  by  pnmeval  man,  but  only  clay  and 
water-worn  boulders  of  millstone  grit,  no  doubt 
earriedin  when  the  surface  of  the  country  was  very 
different,  and  the  rivers  larger  and  at  a  different 
level  to  what  they  are  now.  Pebbles  from  the  same 
formation  (the  mulstone  grit)  were  pointed  out  by 
lb.  Carrington  adherent  to  the  sides  of  the  lime- 
stone cavern.  Later  in  the  day  bones  were  dug  out 
of  the  clay,  especially  one  large  vertebra.  In  the 
cavern  Mr.  Carrington  read  a  short  psper  on  the 
duties  of  a  field  naturalist.  He  ended  by  exhibit- 
ing his  original  pen-and-ink  sketches  of  the  articles 
euinmed  by  himself  in  the  fioor  of  Thor's  cavern, 
towards  which  the  party  now  directed  their  steps. 
The  iuBtraments  discovered  were  of  the  Bomano- 
British  period,  in  stone,  bone,  bronze,  and  iron. 
The  cave  was  not  a  true  bone  cave,  like  those  of 
Oibraltar  or  Kent's  Hole  for  instance,  with  bones 
below  a  layer  oi  stalagmites  or  imbedded  in  it,  nor 
did  it  yield  traces  of  primeval  man,  such  as  weapons 
of  flint,  bat  it  appears  to  be  a  water-worn  hollow 
filled  below  with  clay  and  stones  rounded  or 
smoothed  by  water-transport  or  attrition,  and  more 
recently  the  haunt  of  our  British  forefathers. 


LETTERS  TO  THE  EDITOR. 


CWe  do  not  hold  onnelves  rennansibls  for  the  opinions 
of  our  oorreqondants.  The  Eorros  respectfully 
requests  that  all  commnnicationg  should  be  drawn 
up  as  briefly  as  posiible.] 

*,*  All  commnnlcationa  ahonld  be  addressed  to  the 
EnrroB  of  the  Ehulish  MEcaAMio,  81,  Taviitock- 
street,  Oovent  Garden,  W.C. 


All  Cheques  and  Post  Ofllce  Orders  to  be  made  pay- 
able to  J.  Fasskori  Edwauds. 


"  I  would  have  every  one  write  what  he  knows,  and 
u  much  as  he  knows,  bat  no  mora;  and  that  not  in 
this  only,  bat  in  all  other  subjects:  For  such  a  person 
may  have  aome  particular  knowledge  and  eiperienoe  o( 
the  nature  of  snch  a  person  or  such  a  (oantain,  that  aa 
to  other  things,  knows  no  more  than  what  everybody 
does,  and  yet  to  keep  a  olntter  with  this  little  pittance 
of  his,  will  unAeruke  to  write  the  whole  body  o( 
>byslcks:  a  vice  from  whence  great  incimveniesoes 
'     ive  their  originaL"—Jf'o*(ai;s«'<  Knoyj. 


phynl 
oertv 


ASTBONOMICAL. 


SiB,— There  is  a  small  comet  (D'Arrest's)  in  Serpens 
now ;  bat  "  W.  B. "  (Ami)  p.  SSS,  will  scarcely  see  it 
with  the  naked  eye. 

The  extract  given  by  "  Foreigner  "  (ilHO),  p.  858, 
from  a  Brusaels  paper,  i»  just  a  little  obsenre.  How  in 
the  world  a  oomet  "  on  the  Bmt  of  the  Son  "  can  be 
seen  **  alter  midnight "  passes  my  very  limited  oom- 
prehension.  I  have  heard  nothing  of  this  comet  of 
Winnecke's,  inasmuch  an  the  circohition  of  an  Ephe- 
meria  of  a  newly  disoovered  one  among  the  English 
observatories,  is  quite  beneath  the  dignity  oi  the  editor 
of  the  Boyal  Astronomical  Society's  publications.  We 
are  only  too  thankful,  as  a  body,  to  get  oar  "  Monthly 
Notices"  a  month  after  the  meethig  at  which  the  papers 
they  contain  were  read.  It  is  only  aome  radical  and 
revolutiooary  spirits  who  have  dared  to  hint  that  we 
are  entitled  to  early  intelligence  of  recent  discoveries 
in  the  heavens ;  bat  these  obtmsire  people,  however, 
are  ernshsd  out  by  the  sublime  indifference  o(  the  editor 
referred  to. 

"  W.  H.  C."  p.  858,  pats  two  questions  (1181  snd 


4188).  With  regard  to  the  fbrmer,  I  may  perhaps  be  for- 
given for  saying  that,  as  it  stands,  it  has  to  me  no 
meaning  whatever.  With  respect  to  the  latter,  it  yoor 
correspondent  will  turn  t>  p.  640  of  ToL  10,  and  to 
pp.  1  and  a  of  VoL  11,  ha  will  I  hope  there  find  the  ex- 
planation which  be  seeks. 

Mr.  Q.  Firth  is  good  enough  to  eritieise  my  very  un- 
pretending "Astronomical  Notes"  for  Jane.  It  is 
quite  right  as  to  the  pleonasm  involved  in  the  employ- 
ment of  the  word  "  a.m.  on  the  next  morning,"  I 
have  no  means  of  knowing  irtiether  it  was  a  laftit 
eaXami  on  my  part,  or  a  printer's  blander.  Certainly  1 
am  not  responsible  for  the  7h.  13m.  to  which  yonr  cor- 
respondent refers,  save  to  the  extent,  perhaps,  of 
making  my  I's  and  T's  something  alike.  The  word 
"afternoon"  though,  in  the  context,  would  suffice 
to  show  most  people  that  7  o'clock  conld  not  have  been 
intended,  as  that  is  an  hour  usually  and  oonvsntionally 
ascribed  to  the  entnifii.  V^th  regard  to  Mr.  Firth's 
remarkable  peroration,  it  may  suffice  to  say,  that  aa 
the  so-called  signs  of  the  zodisa  are  only  twelve  diri- 
sions  of  the  ecliptic,  quite  irrespeutive  of  any  stars 
whatever,  it  certainly  seems  to  sie— in  my  weak-minded 
way— that  the  position  of  a  planet  can  be  better  given 
by  referring  it  to  a  known  and  (practically)  unalteraUa 
ooostellatimi,  then  to  an  abstract  and  impalpable  line. 
Doubtless  the  precession  of  the  eqainoxes  is  (fnan  the 
Firth  point  of  view)  very  annoymg ;  but  still,  as  aa 
obvioos  result  of  the  law  of  gravitation,  I  ds  not 
quite  see  how  it  is  to  be  got  rid  (^;  and  as  its  sole  object, 
pro  koe  vUt,  is  to  shift  the  origin  of  certain  imaginary 
co-ordinates,  I  am  nnable  to  see  what  good  I,  or  any 
other  astronomer  could  do  by  asserting  that  a  planet 
was  in  such  and  such  a  "  sign,"  which  no  one  could  see, 
instead  of  sajdng  that  it  was  in  a  given  coniUHation, 
known  and  visible  to  everybody.  Does  Mr.  Firth 
imagine  that  the  readers  of  the  Enoush  Mschahic 
would  find  an  object  more  readily  from  so  eccentric  a 
description  r 
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'BABTON'S    PATENT    SELF-AOTINa    FEED 
WATEB  HEATEB  FOB  STEAM  BOILEBS." 

Snt, — On  page  809  of  the  EsousH  Mbcxahio, 
June  17th,  I  observe  a  portion  of  Mr.  Baskerville'a 
letter  devoted  to  eriticums  on  Llah's  or  Hall's 
eoonomiser,  implying  doubt  as  to  the  general  efficiency 
and  economical  results  of  feed- water  heaters.  He  says, 
"  The  temperature  of  {he  waste  steam  escaping  from  a 
non-condensing  engine  is  31S  degrees  or  so,  and  Uiat  is 
the  marimnm  of  beat  it  can  impart  to  tlie  feed-water 
passing  throogh  it,  but  as  a  matter  of  fact  it  never 
does  so  by  many  degrees."  So  much  depends  upon 
surrounding  droumstances  in  oonneotion  with  this 
question,  it  would  be  prematura  to  fix  any  given 
standard  of  heat  to  the  steam  at  the  outlet  <j  the 
exhaust.  Expansion  of  steam  after  cut  off,  reducing 
its  elasticity,  and  consequently  loss  of  heat,  with  dis- 
tance from  cylinder  to  exhaust  outlet,  may  be  said  to 
form  primary  cause  of  vsriation  in  <^li*«g<«g  the  tem< 
paratnn  of  exhaust  steam  imparted  to  the  feed  water. 
Dednotions  and  calculations  made  by  ilgnies,  frran  a 
■dentiflo  point  of  view,  are  all  very  well  in  theory  ; 
unfortunately  they  do  not  always  harmonise  in  prac- 
tice. Again  he  says,  "  There  is  no  appendage  <»  the 
■team  engine  which  is  less  understood  than  the  feed- 
water  heater."  This  we  quite  agree  witlu  If  it  were 
better  understood,  it  would  be  more  Inrnely  adapted, 
to  the  great  satisfaction  of  steam  userx  f^uerally.  I 
can  assure  Mr.  Basksrville  (whatever  liis  figures  may 
say  to  the  contrary)  that  the  "  inevitable  "  23  per  cent, 
saved  in  fuel  is  not "  a  delusion,"  but  a  practical  fact 
with  feed-water  heated  to  313  degrees.  I  have,  by 
careful  and  trustworthy  experiments,  proved  the  truth 
of  those  statements,  l^  weighing  the  coal  used  week 
for  week,  doing  the  same  amount  of  work  with  the 
engines  in  both  experiments ;  that  is  to  say,  one  week 
with  cold  water,  the  other  weelc  with  water  heated  to 
313  degrees  by  the  economiser ;  in  all  eases  the  state- 
ments have  been  fully  confirmed.  Having  had  charge 
of  one  of  these  heaters  for  over  twelve  months 
("  Barton's,"  as  represented  by  the  alwve  illustration). 


I  will.  Sir,  by  your  permission,  endeavour  to  enlighten 
yonr  correspondent  on  what  ha  calls  the  overrated 
results  of  these  contrivances.  The  fallacy  of  nuing 
theoretical  argument  in  opposition  to  practical  results 
requires  no  fmther  comment. 

The  means  b^  which  the  feed-water  is  heated  by  Mr. 
Barton's  plan,  is  by  using  the  waste  or  exhaust  steam  ; 
placing  on  some  portion  of  the  exhaust-pi^  a  oistem. 
Into  tms  cistern,  the  exhaust  steam  is  admitted  at  the 
end,  and  the  exit  from  the  other.  The  admissioa  of 
cold  water  into  the  cistexn  is  regulated  by  a  float 
pUced  in  the  inside,  and  this  float  is  alwajTs  being 
moved  by  the  force  of  the  exhaust  steam  blowing  upon 


Digitized  by 


Google 


9m 


BNOLXSH  ^ffie&ync  ANs  mssasi  car  soenck. 


[Jtit.t  8,  IftZflL 


in  tiM 


illlMMbrsMWiag-ilMxuaMart  aqqik" 
TntMigiiw  Uoiriag  tli»  iii>«Ml  on  tke 
bsater  uder  m;  ebane  is  14  borM-po«ar  osaiial, 
nreuara  OB  the  MUerWAM.  to  the  ■^■are  Indi,  mJong 
60  rarolatioiu  per  minnte,  leoath  of  itrAe  SM.  61ii^ 
oaittng  oS  at  ball  ilioks,  paimig  tluoogh  tlie  heale: 
aboot 6,000  galloM  of  water  per  iif,  vitk  aogntiaaau 
tcmMratare  of  318depMf. 

Tm  elkeiaDejr,  unipiioity,  aad  daiaUltty  tt  thia 
beater  nOIba  beat  naderatoo<  bjreamdtiagtbafaUoirtDg 
deaeiMian.    (8ee<iagTmis.) 

A.  ItektOrtheheMediMtMV 

B.  rtptttt  ecvntifmgtiiantillkinm  into  tfcawtw. 

C.  Tap  for  esU  water  aoy^. 

D.  noak 

E.  Teet  res. 

F.  Hot  water  lanfar  for  the  faed-pnap. 

0.  Pipe-foreoOTq>tecra**ythe<arplaifteai». 
H.  OoagVitaowliigtiwbei^tot  water. 

1.  TtaRaanetar  Aowteg  the  faimpeiatuia  •(  water. 
J.  IbB>bok. 

K.  tjntr  for  opeidng  tap  C. 

L.  Cold  water  tapfpiy-plpe. 

0.  Taf  whidi  i»  ooopM  to  a  kmr  K  aaal  fleat  D, 
wtere  tike  water  ia  the  heater  raieee^the  •eatD.aai 
JeetattlgtayC,  aa<  so  reinee*  or  •hotaoff  the  eapply ; 
and  whaathe  watevJlna  is  lowered  by  inereaaad  wltb' 
drawal  tbroagh  F,  the  float  I>  talHiw,  tmi  apma  the 
tap  0,  Mgrnente  ibs  npply  of  ooM  watae  lewlag 
throagh-  O.  The  noufe  of  the  ti^  0  is  amaged  to 
daHrer  iMte  the  bd-sMnthed  •team-pipe  B,  dimatly  on 
the  eold  water  heaUng  to  boiling  poM.  B,  teat  rod, 
whereby  it  ean  be  aaeertitoed,  wir 
maa-boto  J,  whether  the  tap  O  is  working  treaty.  Itis 
impeaailito  for  the  tap  0  to  get  ont  of  mdei^  iar  erary 
stroke  the  engine  makes  it  morcs  the  ^ag  O. 

When  we  oonaider  the  extent  to  widiHi  asanaMoawa 
are  dependent  for  oor  commercial  prosperity  on  atnaan 
power,  and  ihaft  lUs  power  is  iaoreadng  every  day, 
prejndioe,  or  lack  of  infnrmation  onght  not  to  stud  in 
the  way  of  nayaiailciii  iarentioo,  hating  for  it*  object 
(as  this  iarenUon  baa)  the  improrement,  il  not  ttie  per- 
footing  of  a  syttem  the  mnt  of  whl<^  has  long  been 
faH.  nraimaay  aaiaHtig  paoofa  aest  to  the  patcalee, 
Mr.  Baitoa,  is  the  font  of  teatii— ials,  as  weU  aa 
mrbal  dertsnrtloiMl  panooaily  made  of  the  graa*  ntility 
as  an  eaanaariaer  m  foel  and  water,  weaid  ia  them- 
aeliaa  ba  a  aoflWaat  {BstiAeation  for  ite  iatrodnetiwi  to 
tbepabUo.  ThsiaaieotharreaUiB,aa*>llowa,  tiioogh 
of  laes  isaportaaee  j^dtrMnally,  yet  no  laaa  seaaaaatons 
asawhola. 

lat.  Its  aaMy  to  the  boiler,  by  nreraatisc  the 
sadden  aad  ane^alenausiea  whish  takes  pboe  when 
sold  or  partiaUy  heatad  water  is  iatrsdaoed. 

Sad.  Br  rehaving  the  engine  of  baak  pressnre  pro- 
dneed  by  aaatam  of  other  eonatmetion.  By  parifying 
the  water,  aad  preetpUatiBg  deposit  befne  it  enters  the 
boiler,  ^aafcg  the  sidiaastBteam  tor  heating  the  feed- 
water,  aad  giriag  to  the  boiler  a  regnlar  sapply  at 
boiling  poiat,  thereby  aanng  85  per  cent,  in  tiMl.  It 
ann^ee  a  peaaticai  afegnard  against  exploaion,  by 
aiaWng  iiiarpoasibla  wUle  the  ea^ae  is  mnsiag  to  in- 
trodooaeaU water  teto  the  basted  bailer.  It  inmaaaei 
Oa  ataaataff'aad  weiUng  eapaaMy  of  the  boilar,  the 
gaaelMlMfar (team  wttb  agiren  aooont of  foal  bajag 
Boeh  greater  than  wlten  the  boiler  is  soppUed  wUh 
water  mid  or  partially  heated.  It  aavea  water  by  the 
oondeasation  of  iteam,  whieh  takes  plaae  in  the  heater, 
again  retoming  to  ttw  boiler.  It  is  parfeetly  self, 
acting,  thereby  doing  away  with  eonalant  pereoaal 
attention.  It  fireee  the  boiler  of  old  aeale,  aad  other 
taaraatattona,  sad  prerrants  the  lame  irecn  r»iet*ing. 
It  bae  other  adraatagas,  and  is  sasiiy  adapted  to 
aaiglaes  of  any  ooostmotion.  I  know  that  it  is  be- 
soming exteasiialy  patroaiBed  by  engineers,  iron 
forges,  boat-bulldess,  ateam  sawyers,  and  steam  nue* 
generally.  I  Me  by  a  teatimnnial  from  Meaars.  Laird 
Brothaia,  Bkkanhead  Iron  Works,  thst  they  adopted 
ens  of  tlaeae  bauteiu  some  months  ago,  and  fsond  the 
•ariag  ao'eonalderaUe,  and  the  working  ae  satialaota 
they  hare  aa>w  araUed  it  to  aU  the  principal  engines 
the  eataWahnMnt. 

EngineerB,  boiler-makers,  and  ateam  users  of  every 
claaa,  woold  do  well  by  mRlrinff  themselTes  tborooghly 
acqoainted  with  the  many  adTsntsges  to  be  derived 
from  the  nse  of  this  heater. 

Thoogh  simple  in  ita  constraction,  it  accompUshaa 
in  the  most  perleet  and  satisfactory  mamiur  an  asto- 
nishingly large  nomber  of  very  important  resolts. 
Spaoe  woold  not  be  allowed  me,  or  I  would  have  forwarded 
to  yon  for  the  infortnation  of  Hr,  James  Baskerville 
and  others,  a  tabolated  statement  of  the  saving  in  coal 
and  water,  extending  over  a  period  of  throe  months, 
with  three  single  fire  fined  Cornish  boilers,  sapplying 
steam  for  engines  of  58  horse-pover  with  a  dnmber  of 
steam  haiuiaets.  Should  Mr.  Baskerville  or  any  other 
of  your  eorreapoDdents  rsquire  any  further  iutonua- 
Uon  in  reference  to  this  heater,  I  should  feel  great 
pleasure  in  replying  to  anv  such  request. 

S.  Cbompton,  Birkenhead. 

m  

THE    TELESCOPE,    Etc. 

"  Sib,— There  is  a  ^ncry,  headed  "OWeet  Glaus" 
(4088),  on  p.  8S5,  which  at  the  first  binsh  is  unintel- 
ligible. On  reading  it  over,  however,  two  or  three  tiuen, 
I  have  a  dim  notion  that  it  has  to  do,  not  with  an  object 
glass,  but  with  ttfe  terrestrial  eyepiece  of  a  trieacope,  and 
(assmning  that  I  understand  the  nature  of  the  qnes- 
tion),  I  may  infoRn  "  O.  B."  that  bia  lenses  1  and  2 
should  be  l]in.  apart  At  4in.  from  No.  1  a  stop 
must  be  placed  to  define  the  field  of  view.  His  lenses 
8  and  4  may  be  placed  4Sin.  apart.  The  distance  be- 
tween Nos.  2  and  8  may  be  iaried  within  consider- 
able limits.  The  fsrtber  they  are  separated  the  higher 
will  be  the  power.      Tin.  would  be  a  good  working  dis- 


tanee,  with  the  ooaiidsrahle  foaal  length  otthe  e<aa- 
peaeat  leases  in  yoor  cenceapondaot's  poaaawion.  I 
nay  add  tb^  I  d»  not  believe  that  tu  «''""'"■  of 
whieh  he  oomplaius  haa  anything  to  da  with  the  in- 
terval separating  the  two  oombinaitiona  in  his  eyepiece, 
which,  as  I  have  said,  sdmsts  of  considerable  variation. 
If  his  object  glass  be  not  faulty,  I  should  nnhesi- 
taUngly  attribute  the  defect  of  which  be  complains  to 
the  disarrangement  or  Imperfection  of  the  tittle  atop 
between  his  third  and  fourth  lenses.  The  adjustment 
of  this  must  be  made  with  scmpnlooa  care,  and  ttie 
opening  be  of  jwt  suffldent  sise  to  let  the  crsmingTay* 
pass  through  it  If  it  be  tee  small  it  wiB  dtaiinish  the 
effective  apertan  of  tte  object  glass.  If  it  bateolasae 
it  will  let  a  qaantity  of  bdse  light  tluwagh,  wh«di  wUl 
fog  and  obarare  the  image.  I  queation  the  ability  of 
any  one  peaaaaaing  the  aenevrhat  llaitted  knowledge  of 
yoar  oneriat  to  make  this  adjnetmant  Jer  htmawH,  aad 
ahould  advise  him,  by  all  meaoa,  to  aaod  bis  aiyepieoe 
to  aome  worMaf  optiaian. 

I  maf  aaaaer  "Vranaa"  (4108),  aame  page,  by 
telling  mm  that  Ohaaoe'a  prioe  for  their  wanaoted 
optical  crown  and  flint  glass  of  the  size  thai  he  re- 
quires is  £7  4s.  per  disc,  so  that  a  pair  of  6in.  in  dia- 
meter would  eost  him  £14  8s.  His  trap  tools  may  be  a 
little  larger  in  diameter  than  his  lens ;  his  polisher 
ahonid  be  rather  smaller.  He  may  go  on  grinding  his 
leas  with  very  flaely  'aaiibtd  emery  natil  the  ima^  of 
aeandls  ean  be  seen  ia  it  He  can  then  transfer  tt  to 
the  polisher.  I  have  strong  resaon  to  believe  that 
alpaca  is  the  best  materisi  for  that  polish.  I  really 
osbonat  tell  how  many  hours  a  lena  occupies  in  taking  a 
poliah,  as  I  have  never  worked  at  one  except  in  a 
desultory  way,  but  I  know  that  polishing  is  veiT 
tedious  work.  Some  of  oar  opticians,  who  con  speak 
ex  eaUudra  on  this  subject,  may  probably  give 
"Dranas"  the  information  he  reqoires  on  tlus  sub- 
ject. 

Regarding  the  inquiry  of  "  Th^air,"  on  p.  881,  aa  a 
quasi-optical  one,  I  may  tell  bim  that  my  kaowledaa  ef 
bisnlpfaide  of  carbon  prisms  is  to  a  great  extent  thee- 
retical,  my  practical  experience  of  uiam  having  baan 
oeBOned  to  the  employment  of  two  bebwiglag  to.  a 
friend. 

"W.  C"  (4183),  p.  8W,  haa  doaie  pretty  iairlf  ih 
aeaang  Jupiter  witUn  9°  of  the  Boa  vrith  his  Si-iaoh 
mirror— albeit,  he  has  not  achieved  aajthing  very  aor- 
paaing.  I  base  more  than  onoe  aeen  Veaoa  with  a 
much  snulier  instrument,  when  the  glare  of  direct  snn 
light  was  just  beginning  to  be  perceptible  in  the  field. 
I  do  not  think  that  he  would  see  Mors  any  nearer  to 
the  Sun  than  he  ooold  see  Jupiter,  but  Merouiy  he 
certainly  ought  to  be  able  to  follow  nearer  to  the  Solar 
limb.  He  will  find  a  very  constricted  field  a  great  help 
in  viewing  a  planet  under  anch  circumstance. 

"  E.  O."  (Il06),  also  on  p.  SS8,  can  do  nothing  wtth 
his  object  gloss.  It  must  be  re-ground  and  polished  to 
get  rid  of  the  scratches  upon  it ;  and  this.  If  it  be  of 
any  value,  would  aasnredly  mia  its  figure.  The  pro- 
cess of  grinding  and  polishing  has  been  described  over 
and  over  again  in  your  ooinmnB,  but  is  certaialy 
beyond  the  capabiU^  of  any  one  who,  Uke  year  mm 
spondent,  knows  nothing  at  all  abeut  it  If  ha  duold 
choose  to  risk  filing  its  figure  he  had  better  take  his 
glass  to  a  practieal  optician,  who  would,  at  all  events, 
eliminate  the  scratches  for  him. 

A  Fxij,am  or  THa  Botox.  AsntoKoiBaiE,  Sochtt. 

[3]  


GAS. 


Stb,— Tour  readers  ore  too  iramemas,  and  like  all 
the  public,  too  little  informed  npon  the  subject  of  the 
production  and  consumption  of  gas,  to  allow  sneh  re- 
marks 08  those  of  "  C.  D.  E.,"  p.  364,  to  pass  un 
noticed ;  and  as  I  happen  in  the  course  of  mr  life  to 
have  hod  practieal  acquaiutance  with  the  subject  I 
take  on  myself  to  inform  your  readers  that  "  C.  D.  E." 
evidently  IcnawB  nothing  whatever  about  the  matter. 
He  says,  "  good  coal  gas  is  rich  in  these  vapours  aa  it 
passes  out  of  the  retorts,  but  the  gas  companies  find  it 
expedUnt  to  extract  a  greater  part  of  these  oondensoble 
vapoara  aaal  auuily  their  oastomers  with  a  very  lew 
power  j^lnmlnating  gas."  A  more  mialeadiBg  atats- 
meat  was  aerer  uttered,  even  by  the  gas  qnaeks,  who 
for  ^eara  have  made  it  their  business  to  go  aboat 
makmg  false  statements  in  order  to  get  up  eqaabblee 
between  gas  oompaniea  and  their  customers,  and  par- 
ticularly with  tbe  corporate  bodies  who  can  p^ 
"  expenees." 

The  companies  are  bound  to  supply  a  gas  of  a  power 
which  was  fixed  as  being  the  limit  obtainable  from 
Newcastle  cools ;  as  a  matter  of  fact  they  are  obliged 
to  nse  a  portion  of  expensive  oonnel  cool  in  order  to  in-' 
sure  the  gas  being  up  to  that  standard.  The  vapours 
tbey  remove  ate  those  whieh,  being  oondeaaaUe,  would 
otlierwise  form  ds^osita  of  nopthaline,  ic,  in  the  maias 
and  services,  and  gas  manufacturers  are  doing  all  they 
ean  to  secure  these  vapoon  being  mads  into  conden- 
sable gases. 

A  little  anecdote  whtoh  I  can  vosch  for  is  a  good 
answer  to  such  a  statement  A  certain  company  was 
sunuBoned  for  allowing  condensed  liquids,  removed 
from  the  mains,  to  paaa  into  the  seaars,  aad  some 
marreUons  statements  were  made  as  to  the  danger  of 
such  a  eoorse.  An  eminent  witaess,  who  ought  to 
have  hBowtt  better,  aaaerted  that  the  goa  compaaiaa 
pot  naplitha  in  tke  mains  to  raise  tha  illnminatiiig 
powpr  of  the  gas  close  to  the  aervicea,  and  that  it  was 
naphtha  tons  inaerted  which  waa  the  sooiee  of  tiaa 
duiger.    "  In  toot  i<aee,"  aaid  the  company's  enginear. 

Why  do  we  pamp  it  oat  into  the  aewuraf"  It  is 
needless  to  soy  tbe  witness  looked  somewhat  leoliah. 

The  fact  is  that  almost  evary  compWot  made  by  gM 
consumers  may  be  traced  to  their  own  mismaaageoieat, 
and  the  waat  of  care  and  knorwledge  by  gas-fitters.  Bad 
burners  are  nt>ed,  and  small  pipea  expected  to  supply 


endless  lights,  whi3»haU  tha  UgUa  aia  ADoaed  to  faaan 
with  ragged  fliunea  aad  the  gas  hissing  Knf,  giviag 
nothinguke  its  proper  light,  and  the  faaB  is  oToawat 
laid  upon  the  gfu  company.  As  to  price,  X  ean  taO 
Londoaen  as  a  toot  that  they  now  pay  So;  aad  per- 
haps 9d.  a  thousand  more  for  their  gaathan  woa»  be 
the  case  but  for  fliair  so-a^led  friends,  who,  — "^^'-g 
thaocapaniea  every  year  with  the  law  expeaaaa  s<  a 
parliamentary  fight,  pat  that  eoat  oafhagaa,  foraaaij 
effort  is  made  to  redoDeeoat  aad  pi<aB>inuaite  t»la> 
crease eOBseautiaa,  Aato  •  ~ 
evMaaea  tha>ftta  aat  a^piaetiaal  |aneeei  atpraait,  to 
thataaaaeaeaaaaara  the 

Iwa^haa 

TBK  diAVSCBOBD,  ITS  aOliCKEiUKnuai..  BX& 

8(B<-Tha  landaaaaotths  aoaads  at  thas,  i 
all  other  stringed  muaiaal  faateaaaaata^  ■ 
p<iri»s«,be  in  pn^ortion  to  thelorce  with  whieh  ita  atiiaga 
areatruck:aadaathiawiHbw,i'a)aa«ia»iiaia.iaaecord- 
aaee  with  the  velocity  oommnnirated  to  the  tangent  er 
atring-strlker,  it  woald  appear  tint  tts  dliau^ua  e( 
impiuveuiBnt — so  far  as  the  actton  ia  eoneeaned — wiQ 
be  to  inaert  the  tangest  in  the  key  aa  to  traa-wfeat  ia 
termed  the  key  batewe  «.&,  &*»  aaafaee  oa  aMeh  the 
keir  rolatoa),  aa  is'ceBsiataBt  wlA  aaaaaoaaMa-aMlh.  o< 
caae.  Fcr  eanyiag  eat  tlKs  it  is  paataaUa  to 
tbe  hey  baloac*  as  aear  as  ean  eoBaaoiai 
the  ivory,  aa^  walhia  |b.(  aad.  if  tha  ttriagi  of  tha 
inatawaaat  be  diapnandWkii  tfaaaa  of  akhariauntel  giaad 


piaan  (whidiaia  laedaaalila  ta  aiiaagiaa.thei 
thoaa  of  aaqaaaofteaa)  tha  tangaat  laay  baas 
ni  tiaiin  iii  fmn  ai^iii  aa  farlnhhid  Ihn  ka|r  liahiiiia  aa 
the  flngar  aots  on  the  kay  in.±raiat  of  it 

With  aa  iaatraaMBt'which  haa  bol  little  wjffih  btm. 
back  to  front,  whoee  atnaga  aw  dimnead  obligael;  like 
thoae  of   an  old  clavichord,  vicgiaal,  sjtbMt,  or  tha 
sqnarapiano,  it  is  inrpossibla  to  iasert  tbe  tonaat  fkr 
behind  the  hey  balance  in  tha  baas.    This,  beridea 
much  weakening  the  force  of  the  blow,  haa  the  dis- 
advantage of  enabling  the  player  to  press  tha  taanat 
against  its  string  with  far  morB  force  Am  ia  reqUMd 
to  enable  it  to  aot  efileiently*s  a  bridge.    ni».a*Q 
might  be  cured  I7  inserting  the  tangai*  Jala  a  iswr 
aitnated  betmtm  the  kay  aad  the  atalng.    BpikiA  b>. 
rangemeBtanyie<uited»4eeilya»lgfclh»eeaiteMa«ated 
to  toe  tangent,  and  tha  focna  of  the  Uaa'  aaghl  ba 
fBtheroanaaated  by  leading  the  Intiir  lidd  toiar, 
jaataatheheyaef  a  liailiibiiiil  iiitb  llaahiauiaiiainai 
like  those  of  a.  harpatahord  or  horiaaaiaigmadpiaaa 
might  be  loauied  to  aay  extent  whichdii  not  aaska  the 
tench  too  haasy.     tt  is  olmoBS  that  tha  lyaatai  loo- 
saimtBiaoftheloadadJteyorlavarninateaaaathrtangait 
toatrihe  the  atrium  with  Boia  torce  tfass  tha  amaOsr 
laaawwtnm  of  akey  only  loaded  sufflcieatly  to  caaae it 
to  riae  can  do.     The  ancient  daviiduird  vras  capaUe  at 
executing  very  rapid  music,  as  is  obvious  from  ttLcoa- 
struatiou ;  in  this  reject  it  surpasses  either  the  harpsir 
chord,  on  whieh  it  is  possible  to  play  a  melo^  in  pretty 
dose  repetition,  or  even  the  piamifarta.    In  both  Ikeae 
inatmmento  th»  striker  is  not  rjgit^y  cnnnwetuJ.  with 
the  key,  and  even  in  borinntal  piaaesthe  haiainiir«  4a 
not  ohniTa  fall  as  qniekly  as  tM  bs^  rises  ia  l>iiii 


Their  hoppers  descend 

follow  them,  eipeeitfy  if  tbahaaaaanbaanpawatad 

checks ;  but  nettring  oT  this  Uad  caa  oaaar  in  JKa  iria 


meat  can  ba  made  to  repeat  b«i 
ehtaiehaed,  wfaoaa  kaya  ara  pMt^  heawg  wetgatea^ 
batittaathadafeaa  that  ita  aaaada  eaaee  theinatani 
the  hiybagiaa- to  rtoe.ier  then  the  tangaat  leaves  tha 
atrii^  tM  itia  sWadtoairy  daaiped  by  iU  cloth.  This, 
whieh  is  a  delect  iriisa  periooning  melodiesdaxepeatt 
keoemes  aa  eaaellanee  for  ordinary  playing,  for  the 
sounds  do  not  run  into  each  other  like  those  of  bells, 
harmonicas,  dnldaaars,  uid  other  instruments  irhich 
hove  no  dampers — ^not  to  mentton  pianos  with  more  or 
less  eficient  dampers,  which,  by  the  way,  seldom  act  ao 
perftetly  aa  I  could  wish.  Evan  whan  they  can  act, 
their  piDper  action  ia  too  often  m  evented  by  that  claaa 
of  performers  who,  so  long  as  they  can  laaha  a  yea* 
noise,  are  not  at  aU  partiedar  aboid  discord,  aad  tiaat 
their  augeiimi  hearers  to  ttieehmmatto  seale  wtth  Cha 
damper  pe^held  dsm  thaoaghoai  thai*  aksaiiaabli 
perform&Befl. 

Aa  formerly  oenalmalad,  tha  daneherdjat  had  b«t 
little  power  to  iMJt<,  but  be  had  gseat  power  to  jiesse 
the  striags  of  his  instramaat;  coaaeqaeiAl^  tha  tana 
mnst  have  been  feeble  and  ito  utA  oaeeitaia,  far  any 
iuui'iiaau  of  the  {araaanra  of  the  finger  nuzst  hosa  in- 
ereaaad tha  teaaaeuod  tha  string  and  caased  iU  pitch  ta 
rise.  By  hiadiag  thakey  and  placing  the  tangent  far 
befaiad  the  key  hokance,  we  should  not  only  greatlj 
^iiaiairh  tha  perfonaer's  power  to  prodnse  these  dia- 
agreaable  reaalts,  bat  if  the  weight  of  touch  was  is- 
ereaaed  to  about  tlvee  ounces — ^which  is  not  heavier 
than  many  modem  pianos — the  blow  would  become 
suflleiently  powerful  to  .put  a  pair  of  So.  38  or  34  steel 
wires,  27  mehea  long,  into  strong  vibratioBS.  Parhapa 
for  the  eaay  performance  of  very  rapid  mnsia,  it  wi^at 
be  well  to  keep  the  weight  of  touch  within  3}oz.,  which 
modem  pianists  would  term  a  light  touch.  I  ha«a 
known  Slot,  used,  but  it  ia  tepleaasntly  heavy  aatil, 
like  the  ddaned  eelB,jtaa  getaeeoatoia**  toit  Itia 
obvioas  that  la  clavieberte  of  the  ordinary  uuiuiliiadiau 
one-half  the  force  of  the  blow  is  entirely  wasted,  a»  hir 
aa  the  prodaeMoa  of  mnaieal  soand  is  coaeemed,  for 
that  part  of  the  atrisgwldah  ia  damped (aUhon^  it 
receives  a  How  of  equal  force  wath  that  which  strikaa 
AevifcialiBg  paii)  is  pre«Mlta«feaaa  aooading ;  bmm 
it  ia  not  surprising  that  the  aetato  Oasataa  iateUaot 
soon  devised  a  teethed  afrtitoiagtfciB  hitherto  waited 
force  l^emi^cyiBg  it  far  the  pMlBctian  of  soand.  This 
is  the  prindple  of  Silberman'a  Double  Clavichaid,  in 
whieh  the  tan^ts  are  made  to  strike  its  strings  exactly 
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m^um  i^oHANiG  AM)  iiOBBelt  -or 


vn 


»t  ilieir  asatm,  ij.  Jxtween  its  two  bridges  on  its  one  or 
two  Moadboards.  Jf  loor  tttisgs  eu>  be  pat  iota 
litorallnn  vithoot  abilractiag  •nj^ing  from  tne  tane 
tt  Vba  blow,  it  follows  that,  eaterUntrUm,  the  Ioo^Ibh  o<. 
thaaonndwillbeiloablad;  and  in  ■  elariehord  iiilMi  niii 
kmg,  thick,  and,  conaeqaenHy,  very  ti^t  striafi,  t»  I 
ban  mggetted  to  he  niMti,.tbe  chief  objection  t*6ilb«- 
man's  plan  oonldliardlj  obtain,  for,  with  ite  tangents 
foBT  or  Sre  timwi  ■•  far  irom  tti*  ke;  balance  as  the 
tefloraais  in  fnat  of  it,  the  pllfsr  will  hare  bat  little 
yiMMr  to  |iii«n  Um  aldngs  raflcieotly  te  raise  their  pitch 
t  |»aagraWaetiiiaakle  extent.    A  v«ry  liifht  rise  of  the 

C  fUEb,  BDly  joat  snffltient  to  g>«»  pieaunence  to  the 

I  ■cledF,(keear  ean  endara:  itisnoteal;  tfofottebat 

ana  dagimble  as  one  maaas  for  etpraaaion,  which  is 
the  aoal  of  music,  and  ebiety  dastiagudies  the  perfoim- 
I  ^»ee  al  beings  peiiniriTig  mtsds  from  that  of  the  barrel, 

(  wboee  teass  fln^ra  not  011)7  easeed  oars  in  namber 

I  bat,  fcanig  aetnated  igra  ioNs  ptualjr  mechanical  and 

I  alaajB  in  their  rifttt  ptetM,  don't  ever  make  mistakes 

I  4^iiig  performaniw    ■  thiag  asme  of  as  intclUctital 

I  lieiiig*  ^Te  been  more  <1>M>  vofpeated  of  doing. 

It  i*  obnoasthatadoobl*  ela^cbard,  4  la  Silberman, 
I  most  be  prorided  wilh  damaeas  wUah  can  be  remored 

I  bom  iia  strings.    The  aitiai^  etoviibntd  ii  most  eftec- 

I  tnallj  daoaed  by  iatasweaving  a  strip  of  list  with  its 

I  atriaga  between  one  of  their  resbag  places  and  the 

j  ylaoe  at  which  the  iaageat  strike*  tbem ;  bat  as  this 

[  woBldpermaoentlf  dasap  nne  baif  ef  the  strings  of  a 

I  doable   darieluvd,  a  removable  dam^r   becomes  a 

I  neoessiigr-    The  very  bast  damper  iat  horizontal  strings 

that  I  know  of  is  the  one  fonoM)^  need  in  old  sqoare 
ri«""»i  which  is  as  attaoJbed'  to  the  itas  that  the  pre- 
ponderaaee  of  the  keys  is  otilised  to  piAsss  the  dampers 
to  tba  strings.     To  carry  oat  this  prineiple  it  is  qoite 
nnneaessary  that  the  canneetios  between  the  key  and 
the  damper  be  permaaent.  any  siaipie  contrivance  whiofa 
coaoacta  them  when  in  use  will  sarre ;  but  it  is  vary 
deciiable  that  the  parte  maf  ke  easily  disconnected 
Wrliea  aeedful,  sa  that  any  one  indiridaal  key  may  be 
taken  oat  with  great  fsaility.    There  are  several  ways 
of  doiag  this,  probably  the  sisnpleat  is  to  goide  the 
4bunper  wire  sticker  by  an  upper  and  lower  socket,  i»d 
to  have  two  gcrvw  battons  on  it,  one  above  and  the 
other  below  a  ferk  made  in  the  farther  end  of  the  biqr 
itself,  wkieh  tbonld  be  redaaed  aboat  Jin.  thick  tJt 
its  further  end,  bjr  rebating  lU  nndec  side  forabootlin. 
of  its  length.  Tlus  fork  sbooU  be  wide  at  its  •xtnoi^, 
aad  its  prongs  tapered  for  the  first  iin.  of  its  laogtb, 
*o  (hat  when  patting  in  a  key  it  may  allow  the  daaifw 
wire  to  enter  easily.     The  damper  is  regnlatsrt  h; 
tnmJTig  np  the  lower  nnt  or  screw  batfam  antil  the  key 
is  sapported  at  the  proper  Iwigbt  in  front  by  the  damper 
resting  on  the  string.      Shoald  the  clothing  of  the 
dampers  become  nneqnally  compressed,  some  of  the 
keys  wan  be  lower  than  others,  and  mast  be  raised  by 
tnrnitig  np  the  lower  screw  battons  on  the  damper 
wires.    The  iwper  buttons  may  be  adinsted  to  a  posi^ 
Haa  macieatiy  above  the  oppor  sorfoce  of  the  keys  te 
aUow  Ibem  to  rise  some  distuioe  before  they  commence 
to  lift  (he  daoi|>eni.     The  amoaot  of  this  so-called 
"  wute  touch  "  is  not  important  so  long  aa  the  damfer 
be  liOad  snffleiently  to  prevent  any  part  of  its  sarface 
from  tonehiag  the  strings  when  at  its  widest  vibmtioni. 
In  prastice  it  is  best  to  allow  the  key  to  descend  from 
on»to  two-thirds  its  total  path,  so  that  the  key's  mo- 
mwntnin  nu^  prevent   the  additional  weight  of   the 
damper  being  lelt  by  the  finger  as  an  increased  resist- 
dnce.    Of  coarse  these  observations  apply  rather  to 
pianotortas,  in  wfaiob  the  finger  has  to  raise  a  hammjsr 
dttacltedjrom  the  k^',  than  to  the  davichord,  in  which 
the  banunar  is  aUaeKtd  to  the  key  t  bat,  even  in  the 
latter  instnunent— the  weight  of  whue  »)a"'pf"'  head 
and  its  wiie  stisker  is  madb  leas  than  the   loaded 
damper  of  a  pianoforte — I  think  it  would  be  desirable 
to  allow  some  waste  tonch  between  the  key  and  the 
dasner.     The  design  of  J.  Jenkinson  tor  a  doable 
trabu  piano  is  at  first  si^it  aomatbiag  like  a  Bilberman 
DonUs  CUviobsrd :  both  have  the  great  advantage  of 
aoabliag  na  to  daplicate  the  onisons  withoat  any  in- 
ereaae  of  tensile  force ;  for  it  is  obvious  that  a  string 
stopped  or  tooclted  at  its  centre,  and  spaajung  tbe 
octave  above  the  sound  dne  to  its  whole  lei^h,  is 
Tendered  no  tighter  than  when  uttering  its  fundamental 
aouad.    I  don't  know  if  Bilberman  carried  out  this 
rinAaipIe  tbroogbont  the  entire  compass ;  bnt,  if  he  did, 
his  doable  clavichords   most  have  beeu  as  long  or 
longer  than  a  modem  concert  grand  piano.    Probably 
tba  addih'onil  power  of  soond  obtained  by  this  system 
vraa  net  required  in  the  bass,  and,  as  in  Mr.  Jeokinson's 
(iano,  it  was  only  earried  oat  in  tba  two  or  three  npper 
octaves.    Silberman's  plan  had  one  great  advantage 
over  /etiklnson'B,  not  from  any  faoU  whieh  can  be 
eliminated  from  the  design  of  Oub  latter,  but  whieh  is 
inharent  in  the  clavichord  over  the  piano.     In  the 
latter  the  hammer  doe*  not  alio  serve  for  a  bridge ;  so, 
to  carry  out  Wi.  Jenkinaon's  idea,  I  had  to  provide  two 
very  tna  bridges  and  a  bioaphalus,  or  rather   two 
bamaers.    In  the  elaviohord  I^bo  metal  bridges  and 
one  of  the  bamoiera  are  not  required,  simply  beoanse 
the  one  metal  babunar  (i.«.  the  tangent)  serves  at  onoe 
tosWke  both  that  part  of  the  long  string  which  is  to 
the  ngbt  of  H  tor  above  it  in  an  opright  clavichord), 
•ad  the  other  portion  of  the  striag  whub  is  to  the  bift 
or  below  it.    Tbls,  beiiaBs  its  far  greater  simplicity, 
«BtaU8  the  avotdaaca  of  oae  of  the  greatest  defects  in 
Kr.  Jenkioson's  plan,  via,,  (be  neoesaity  of  tnaiag  each 
poltion-»(  (he  hog  string  separately.   In  the  clavichord 
CBia  Is  not  repaired,  because  it  can  be  tuned  by  apply- 
ing the  straiaSjg  force  at  one  end  only ;  for  it  is  obvious 
'thM,  irtien  lis  vnzatitms  are  accelerated  by  increasing 
OaMtgiaien,  so  tiiat  its  pitch  is  raised  (say  from  B  to 
biMbIu  "Oirhen  vibratinE  as  a  whole)  the  pitch  must 
be  Talaed  fttna  B  to  pitch  C  also  when  struck  and 

_, ^  ^  ij,  Briddle  and  compidled  to  vibrate  in  two 

t  parti,  situated  one  beyond  the  other  inotead 


of  alongside aa  ninn)  The  one  thing  needlol  for  correct 
iOtnation  ik  to  adjust  the  (aagSBt  so  that  it  shall  strike 
the  loqg  sbrlug  asaetly  at  its  centre  between  the  two 
bridgaa  on  whisb  the  striag  xssts,  wbiah  are  attached 
to  uue  one  lonndboard  at  tmt  sowwdhaards.  It  wiU 
be  aeaa  that  ia  the  elaviaboiid  there  is  not,  as  there  m 
in  Mr,  J«iikiBaaa'*pliia,aa]rlwfc  of  altariag  the  tension 
of  (we  portixm  of  the  bmg  string  which  has  already 
best!  oorrectly  tuned,  by  iiiaiiasiiiu  or  Himiniabing  the 
tensiau  of  the  other  portioo  of  the  same  string  for  the 
pvpose  of  nosing  or  knra*iac  its  pitch  to  bring  it  into 
oniaon  with  the  portion  pranruiasly  toned. 

Haorly  a  year  ago,  whea  requested  to  advise  "  Te 
Wericyage  Han  "—then  vaijr  hot,  indeed,  on  building 
himself  either  an  orgMi  or  a  piano — how  to  construct 
the  latter,  I  was  tumptsd  (o  repeat  Pnnch's  adrice  to 
parsons  about  to  marry,  "Dun't."  I  recommended 
that  most  im^itant m amber  of  "ye  bodie  politique  " 
to  make  binaelt  oH  Bbob's  favourite  instrument  (the 
ekvicbori)  iastaod.  IdaoM  not  some  of  my  practical 
friends,  "W.  T."  ospaoiaBy.  smiled  at  my  ignorance ; 
but  so  eeiiijdiaaiiid  oa  iaatroment  as  a  piano,  requiring 
greatgyriayolifeeialteolB  used  by  different  workmen 
(for  in  plaaoblte  nailing  labour  is  greatly  dirided)  for 
its  production,  did  aot  then  seem  to  me  a  very  promising 
subject  for  aaataor  art.  It  appeared  even  yet  more 
hopeless  thttl  tba  tbea  popular  working  man's  organ — 
I  mean  musieal  aman.  N.b.  The  E  JU.  is  not  only  kU  bnt 
our  organ  also  ia  ODOther  sense,  and  a  very  good  and 
improving  orgaa  tt  ia.  It  "  goes  ahead  "  as  if  it  knew 
no  <top>  whatever.  «M*j;it  those  it  puts  on  the  progress 
of  its  livals  by  bayiiac  tiiem  up,  a  process  which  must 
in  time  make  it  a  vary  "full"  organiadeed,  andl  hope 
will  eoBse  its  cwirrllMitani  to  express  ttieir  "  scienti&s 
opinionB  "  and  to  **  pip*  "  harmoniously.  To  return 
from  this  rather  loog  bat,  I  trust,  not  altogether  un. 
waicome  digresdoa — siaos  I  advised  my  fellow  workta 
(as  the  author  «f  Baterday  night  Ibid  Baint  Monday 
terms  his  cUsh)  (o  Dabs  themselves  clavichords,  and 
waa  reqaested  h^  oa*  of  theat  to  famish  iuBtmctions 
for  carrying  cat  av  (eooaaaendations,  the  subject 
bos  baen  broodhig  ia  my  mind,  and  that  being  but  a 
aballow  veaeel,  yon  a«*,  Mr.  lldilor,  that  its  tboogbta 
bore  mn  over  6a  to  (bia  paper,  aUeh  ooatoias,  at  least, 
semn  soggeatioo*  hoar  to  d«  it.  liear  my  old  fault  of 
not  s««iug  how  to  da  a  gnoat  deal  for  a  very  little  miawy 
yet  eliags  to  me  (  aad  aUbougb  a  nudwn  edition  of  a 
tiilkermau  Donbl*  Ctariebord  would  not  cost  quite  so 
maah  to  aiako  m  aae  ot  Broadwood's  Iron  Concert 
Qtmoil,  nor  auytbiag  lib*  the  sua  I  have  spent  on  my 
own  atperiwieatal  g<and  piano  (whioh  amount — being 
heartily  ashamed  of  my  great  extravagonoo — 1  don't 
intend  even  my  wife  to  know,  lest  it  should  become  a 
standing  reproach  to  me  for  the  probably  small  re- 
mainder of  my  days)  I  do  fear  such  a  clarichord  would 
cost  acoasiderttble  ram  to  oonstruct,  for  it  woold  require 
to  be  bnuad  considerably  stronger  than  any  ordinary 
grand  piaao.  Certainly  the  aotioa,  excepting  its  keys, 
woold  coat  but  little,  and  its  cose  need  not  be  oma- 
aiantal ;  bat  tbea  the  latter  may  be  the  cose  with  the 
oaa*  of  a  piaao,  some  of  vrhieh  are  not  enfy  plain,  like 
the  eooks,  but  downright  ogly.  It  would  also  oocupy 
ooaoidanhle  spoee,  perhaps  a*  maoh  aa  a  hvge  graad 
aqo^jre  piaao ;  so  all  things  comidBred,  I  must  not 
boast  ot  ita  obiiapaesa  ia  the  sense  ot  costfng  very  little 
money.  But,  then,  I  utterly  deny  that  this  is  the  only 
condition  of  true  cheapness ;  to  me  naught  is  really 
cheap  which  is  not  excellent :  cheap  and  nasty  seems  to 
me  simply  a  contradiction  in  terms,  for  the  nasty  in 
music  is  worse  than  worthless. 

I  am  sorry  I  cannot  yet  furnish  complete  designs  for 
the  constmctiou  of  a  cia^'icbord.  I  have  seen  but  one 
since  I  saw  the  two  in  1832  at  Messrs.  Kirkman'a.  I  am 
sorry  to  add  both  these  are  bamt.  I  need  hardly 
add  I  have  not  yet  attempted  to  make  one.  Were 
I  to  do  so  I  shoald  certainly  carry  out  Silberman's 
plan,  at  least  for  two  octaves  in  the  treble.  Under 
these  circomstouces  it  will  be  seen  that  for  me  to  fulfil 
the  reaneet  of  your  correspondent  to  furnish  him 
detailed  designs  would  be  rather  a  hard  task.  Perhaps 
if  I  cannot  persuade  your  very  praetieal  correspondent 
"  W.  T." — who  is,  probably,  far  more  able  than  I  am  to 
contribute  a  good  design  for  a  elaviohord,  which  would 
have  the  farther  advantage  over  any  design  of  mine  of 
his  special  or  profeeaioaal  knowledge^ — I  may  be  tempted 
to  help  my  fellow  readers  to  consiruct  old  Bach's 
favourite  Iceycd  instrument  with  expression  d  la  main. 
And  if  I  do  BO  1  will  embody  in  my  design  every 
probable  improvement  that  my  very  partial  and  im- 
perfect acquaintance  with  more  than  a  century's  ex- 
perience in  the  construction  of  stringed  instruments  of 
the  clavier  class  may  snggeat  to  me.  Should  a  few  of 
my  supposed  improvements  make  their  appearanoe  on 
the  stage  of  pubUo  jndgment  in  the  gnise  of  what  my 
friend  "  W.  T."  Btttiricolly  terms  my  crotchets,  perhaps 
and  other  of  my  fellow-readers  will  bear  with  them  as 
patiently  as  they  may,  is  consideration  that  much  music 
IS  largely  composed  of  "  crotchets  "  more  harmonious 
than  those  of  j^  Habmoniocb  Blaokbkith. 

[5j  

BBAZIT.TAN  BAILWAYS. 

8u, — With  your  permission,  and  in  eonrpUaoee  with 
your  correspondent  Bemardin's  request,  as  eoBtaiBed 
in  your  jonmal  for  the  94th  alt.,  requiring  more 
li^t  upon  what  may  appear  contused  reawrks  of  mine 
as  given  in  reply  to  yoor  previous  correspondent 
(No.  89771,  I  do  not  wisk  it  to  be  understood  tbat  the 
length  I  gave  as  69  mHea  is  the  actual  length  of  the 
Bahia  and  San  Franoiseo  Bailway.  Although  yoor 
eorrespondent  quotes  an  aathority,  yet  1  do  not  intend 
to  aeoept  soeh  before  my  own.  I  make  a  kilometre  to 
be -08,186  of  •  aula,  bat  cannot  allow  tbat  the  above 
railway  is  near  such  as  quoted— ^vts.,  ISS'S  kikuaetres. 
Mot  having  ever  measured  the  distance  of  this  line, 
nor  havia£,asked  Hr.  Thompson,  the  gaperiateadant  at 


Bahia,  also  aot  considering  it  worth  while  to  go  to  the 
office  in  New  Broad-street  to  ask  Hr.  W.  Clay,  the 
secretary,  I  am  unable  to  state  actually  the  distance. 
XfeataM,  as  itvan  in  ny  preriogs  answer,  about  it, 
"MdBMMaiaj^iUaraadeadiBgat  a  fivd"i'9ael 
baa>4  appUiBd  (o  it  thara  by  one  of  its  owooAaiids, 

Baltia  i*  a  1%,  aat  a  town.  The  aaaipany  is  English 
priaeipaUgr.  I  aoold  easily  state  maeh  more  than 
your  scrraqioadast  can  leara  from  any  wark  that 
bos  bats  auida  ap  (•  ofdar,  and  aot  apa  (fai. writer's 
experieaea. 

Having  Jfttiai  aMB*  torn  ysMS  i«  the  provinoe  of 
Bahia  (principal  taaveiling),  I  have  stated  what  I 
know,  my  authority  baiag  my  own  senses.  Trusting 
that  these  few  reaiarks  wiU  satisfy  Bemardin  and 
yourself. 

l.G. 


m 


LVHAIl  A9IIVITY. 


Sm, — I  hav»  the  pltasiw  to  inclose  a  summary  of 
observations  of  the  tnnar  enter  Plato  daring  April, 
May,  and  June,  ISW,  in  vhieh  opposite  effects  npon 
certain  spots  are  jaoiatBd  out,  more  particalarly  on 
spots  Nos.  13  and  IB,  not  observed  in  April  (Ehoubh 
MECHAinc,  May  87,  -p.  auS)  «Dd  only  once  in  Hay. 
At  present  the  dagree  of  visiUUty  of  these  spots  is 
very  low — only  ilSM.  On  the  opntrory,  the  higher 
visibilities  otilm.  16  and  SS— -997  and  -862  respectively, 
— strongly  indieate  the  existence  of  local  action  of  8<Hne 
kind  in  these  qpots. 

W.  B.  BiST,  Cynthia  Villa,  Walthamstow. 

SDnwr  et  ttumi^imnn  or  ^roTs  oa  PiaTo— 
Apbb,,  Mav,  4m  IvKt,  vm.—BT  W.  B.  Bear, 

P.R.A,B. 

The  Ju«a  InnaXiB  having  baen  wy  unfavourable 
for  observatians  m  tb*  physi«ual  asfsst  of  the  moon's 
surfaoe,  the  retoraa  an  insdagaate  ta  determine  with 
the  necessary  ilS(|pio  if  acensaqr  (be  gradation*  ot 
visibility  ol  the  tfctn  «V  the  ttaar  of  Hato.  The  nnm- 
ber  of  iibiiiatiHiamaiMDil  to 86  of  aina  spots  out  of  the 
86  now  kwvn ;  mwilhiilsiii,  Um  may  be  eoabined 
with  th*  ttmumUimi  tt  April  aad  H^  1  tb*  aambur  ia 
AprilaaM>iintingt«U8of  ST  ipota,  and  In  Maiy  te  111 
oi»tffaU.  / 

The  eatira  aaoibw  Of  *pat>  »t*wr»iJ  in  a*  tbrae 
luaatioBs  u  80,  af  «ki*b  foar  oaJ^Naa.  1,  •,  4,  aad  17— 
wara  raoanlad  W  (aa*  obaeraan,  Hi*ws.  OlailUll,  Elger, 
Pratt,  Mul  WUMey.  Mo.  fi  na  laMi  by  (be  three 
gentlemen  vriiase  aaiM*  staad  tint.  BigM  ipita  were 
noticed  by  two  observers — nat  ia  all  iaitHM**  by  the 
same  two — and  no  less  than  17  were  seen  by  one  ob- 
server only— the  observer,.as  in  the  case  just  mentioned, 
not  being  the  same  in  every  instance. 

As  may  be  expected  from  the  nnpropitiona  state  cl 
our  own  atmosphere  during  Jane,  Mie  average  anmber 
of  spots  seen  on  any  one  occasion  in  that  montli  was  as 
low  as  5,  and  net  more  than  6*89  for  the  three  months. 
Excluding  spot  No.  1  (the  standard)  aad  No.  86  (the  spot 
discovered  by  Mr.  Oledbill  in  April  last)  we  have  38  ex- 
hibiting vaiutiona  Aram  the  anaoal  viaUUty  givea  in 
the  Monthly  Notices  of  the  Royal  Astronomical  Society, 
Vol.  XXX.,  p.  lei.  The  greatest  namber  fit)  have 
manifested  a  decrease  not  ^  any  meonsttf  a  regnlor 
character,  or  of  neariy  similar  degrees,  which,  if  the 
decrease  of  visibility  had  depended  solely  upon  a 
deteriorated  state  of  our  own  atmosphere,  ouriit  to  hove 
obtained.  The  small  variation  of  many  ot  the  18  spots 
may  fairly  be  attributed  to  this  causi! ;  there  are,  bow- 
ever,  six  instances  in  which  the  decrease  is  greater  than 
■100,  spots  Nes.  18  aad  19  having  vafied  aaainch  as 
-245  and  -286  renectively. 

It  was  noticed  in  the  paper  coaimunioated  to  the 
Boyol  Astronomical  Society,  and  to  which  reference  has 
already  been  made  as  above,  that  ^ot  No.  19  aabibited 
the  lorigest  decrease  ot  viaibil^y  in  the  six  lusotions, 
Oct.,  1H(S9  to  March,  1870.  This  decrease  was  aiawcb  as 
'374  below  the  degree  dstemuned  between  ^ril  aad 
Sept.  iut>9.  It  is  now  '236  lower  than  the  annual 
degree  of  visibility  determined  in  March,  1870.  No.  IS, 
a  neighbouring  spot,  has  yartifipgtfd  in  this  decrease 
next  to  No.  19 :  its  variation  from  the  degree  of  visi- 
bility fo'  the  first  six  mouths  was  -816 :  it  is  now  lower 
thou  No.  19— viz.,  -246.  It  is  noteworthy  that  these 
spots  are  situated  upon  a  light  band  or  streak  in  the 
N.W.  part  of  Plato  |.aea  dia^am  in  the  Sdidsat,  April, 
1870,  p.  161] .  The  nsighbouilng  spot.  No.  16,  on  the 
same  streak,  has  not  continued  to  participate  in  this 
decrease :  although  at  first  it  declined  is  viiibility  as 
well  as  Nos.  13  and  19,  it  has  dnriog  (be  lait  three 
lunatioaB  increased,  and  was  ohaarvsd  daring  the  ao- 
favoorable  month  ot  June.  These  facts  appear  to  be 
inoompatible  with  the  sopposition  that  apparent 
changes  on  the  moon's  surface  depend  upon  ebasg^  ^ 
the  direction  of  the  sun's  light  nson  objects,  or  on 
olteratioDS  of  the  angles  in  which  the  sun's  rays  from 
them  meet  the  eyes  of  observers. 

Ten  spots  have  exhibited  dating  the  three  lunations 
an  iacrnue  of  visibility  which  is  irraconcilaUe  with 
the  idea  tbat  the  larger  oeoreaBe  during  the  some  period 
is  entirely  due  to  a  dietariorated  terrestrial  atmosphare. 
The  greatest  increase,  '177,  occurs  in  the  ^ot  No.  SS, 
discovered  by  Mr.  Elger,  on  October  16th,  1868,  and 
eubaequently  observed  by  Messrs.  Oledhill  and  Ptatt. 
The  insrease  or  decrease  of  visibility  of  a  spot  does  not 
naoessorily  indicate,  after  a  rertam  epoch,  sither  a 
present  or  continued  change  ia  the  spot  itself ;  for  as 
the  determinationB  ore  comparative,  an  etetual  change 
in  the  spot  rendering  fl,  tor  example,  "  brighter,"  and 
eoasaquently  more  reaidily  seen,  its  visibility  during 
the  time  its  brightness  continues  would  riMt  and  its 
higher  degree  of  visibility,  so  long  as  it  was  maintained, 
would,  to  a  certain  extent,  meason  the  duroUon  of  its 
wojiwim,  to  borrow  an  illastrhtion  &4B1  the  phe- 
ii^mvnfl  ot  variable  otars ;  bnt  when  this  briflbiarnn 
■vbsidad,  *od  doting  the  tim*  (fa*  spot  maoiotd  at  its 
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minimum,  it  wonld  be  leen  only  on  rery  laToamble 
oocaeions,  and  ita  degree  of  Tuibility  wonld  fall  and 
oflcillate  wiihiu  certain  limita,  dependent  in  snch  a  case 
on  the  state  of  tbe  earth's  atmosphere. 


[7] 


8FECIHENS  OF  TURNED  WORK. 


Sia, — I  beg  to  send  jon  photographs  of  some  of  my 
"  turned  vork,"  which  I  hope  will  reach  yon  safely.  I 
modi  regret  yon  have  not  reeeired  them  long  ere  this, 
bat  I  have  becu  prevented  doing  any  photographic  work 

until  lust  week. 

J.  H.  MORUAK. 

ParkUuuU,  Clifton,  Jane  38. 

(8)  

READINaS  FROM  THE  GLOBES.— VI. 

BOLf — As  onr  object  is  to  illnstrate,  and  these  readings 
are  intended  not  for  the  mathematician,  bat  chiefly  for 
those  whose  pnrsnits  prevent  them  from  studying  spheri- 
cal trigonometry  from  the  works  of  Vinoe,  Earmer,  Tod- 
honter,  and  others,  it  may  be  as  well  for  as,  before  pro- 
ceeding farther,  to  see  if  we  hare  clear  notions  of  what  a 
spherical  triangle  is ;  as  without  them  we  are  liable  to 
get  into  confusion  on  snch  subjects.  We  have  not  the 
intention  (and  if  we  had  onr  Editor  would  object)  to 
introduce  long  demonstrations  by  lines,  tangents,  and 
cosines,  but  to  show  how  even  anyone  who  attends  can 
obtain  some  ideas  of  spherical  trigonometry,  even  by 
studying  a  globe  only ;  and  in  fact  if  we  hare  not  access 
to  a  celestial  globe,  every  one  knows  what  a  cricket  ball 
is,  and  he  may  even  by  making  marks  upon  that  nnder- 
stand  aomething  about  it.  Of  course  we  know  that 
accuracy  is  the  order  of  the  day,  and  we  cannot  be 
thorongnly  accurate  without  formube,  but  these  re- 
marks may  possibly  serve  as  an  introduction  to  some 
who  may  hereafter  become  eminent  in  this  branch  of 
etndy. 

First  we  shall  inquire  what  a  spherical  triangle  is,  [3] 
state  what  is  meant  by  the  pole  of  a  circle,  [8]  show 
how  a  spherical  triangle  may  be  measored  when  it  is 
made  on  a  globe.  A  spheriml  triangle  is  made  by  great 
circleB  on  the  surface  of  a  sphere,  and  not  by  small 
circles.  Thus,  referring  to  a  globe  or  even  a  map  of  the 
world,  wo  shall  see  that  all  the  parallels  of  latitude  are 
unall  circles,  because,  if  the  globe  were  cut  through  on 
these  marks  it  would  not  be  divided  into  two  equal 
parte,  bat  if  cut  throgh  where  a  great  circle  is,  at  the 
equator,  ecliptic,  or  the  meridians  which  pass  through 
the  poles,  it  would  then  be  divided  into  two  equal  parts. 
Where  then  three  great  dreles  cat  one  another  they 
trill  form  a  spherioil  triangle.  Thus,  on  the  globe  the 
ecliptic  cuts  the  equator  and  forms  an  angle,  tiie  meri- 
dians cut  the  rifuator  and  ecljj>tic  and  form  angle*  and 
aides  ;  and  thin  i'<  where  the  dntinction  lies,  in  &e  sides 
not  being  straight  lines  but  area  of  circles,  of  greater  or 
less  measure,  at  it  may  happen.  Then  again,  when  we 
torn  a  globe  it  spins  on  its  axis,  and  the  extremities  of 
the  axis  are  called  poles,  from  a  Oreek  word  signifying 
to  torn.  Mow  these  poles — ^namely,  the  north  and  sonth 
poles  on  a  terreetrial  globe,  are  the  poles  of  U>e  equator, 
and  tJtfry  great  drcle  on  a  (pfaere  ha*  a  pole  round 


which  it  would  spin.  Thos  the  pole  of  the  ecliptic  has 
a  different  pole  from  the  pole  of  the  equator,  and  if  we 
wished  to  find  the  pole  of  a  meridian  line,  we)  must 
measure  80^  distance  from  that  circle  in  order  to  And 
it,  and  we  must  thoroughly  nnderetand  this  before  we 
venture  far  upon  the  wide  ocean,  whether  of  investiga- 
tion or  commerce,  and  in  fact  it  is  moet  necessary  for 
a  nautical  man  to  be  aoqaaioted  with  this  subject,  as 
upon  his  knowledge  the  Uves  of  his  felltnr  passengers 
may  depend.     Thus,  in  Fig.  1,  let  A  B  0  be  a  right- 


angled  spherical  triangle,  then  the  pcdnt  A,  being  90° 
from  the  arc  B  C,  is  the  pole  of  the  circle  of  which  A  C 
is  an  arc,  and  in  like  manner  C  is  the  pole  of  the  circle 
of  which  A  B  is  an  arc,  and  we  must  always  go  to  the 
soles  of  the  arcs  to  measure  spherical  angles.  It  will 
be  dear  by  inspecting  the  figure,  that  a  spherical  tri- 
angle may  have  more  than  two  right  angles.  Euclid 
tells  us  that  the  three  angles  of  every  triangle  are  equal 
to  two  right  angleu,  but  this  apj^lies  to  plain  triangles 
only,  and  not  to  spherical  triangles,  for  by  a  globe  it  is 
easy  to  see  that  there  may  be  three  right  angles  in  a 
spherical  triangle,  for  if  the  angle  A  be  situatod  at  the 
pole  in  a  parallel  sphere,  it  will  be  meaitared  by 
the  wooden  horizon  and  will  be  found  to  be  9(y,  the 
angle  C  would  be  at  the  east  point  of  the  horizon,  and 
wonld  be  measured  by  the  brazen  meridian,  and  the 
angle  B  could  be  measured  by  the  quadrant  of  altitude. 
If  again  we  have  an  oblique  angled  spherical  triangle 
how  must  we  measure  the  angle  B  A  C  ;  we  must  not 
measure  it  by  the  arc  B  C,  which  is  80^,  but  we  must 
measure  it  by  the  arc  D  E.  The  arc  B  C  is  one  of  the 
sides,  but  not  the  measure  of  the  angle  at  A.  We  must 
go  to  the  point  D,  jnst  90°  diiitant  from  the  point  A,  or 
we  most  find  the  arc  of  which  A  is  the  pole,  and  the 
width  of  this  arc  will  be  the  measure  of  the  angle  A;  and 
we  must  proceed  in  the  same  way  with  regard  t*'  the 
angles  B  and  C,  then  we  shall  be  able  to  tell  whether 
they  are  oblibue  or  right  angled.  In  tact  all  the  cases  of 
spherical  triangles  may  be  solved  by  means  of  tile  globe, 
and  if  when  working  by  the  formulc  we  are  in  doubt  as 
to  the  result,  we  may  obtain  an  answer  approximately 
by  forming  the  triangle  with  prepared  chalk,  so  as  not  to 
injure  the  ^Mw,  on  ita  surface.  This  method  will  not 
by  any  means  supersede  the  use  of  mathemaUca,  but 
by  using  both  methods  together  we  may  generally  ob- 
tain accurate  anaven. 

T.  B.  H. 

P.B.— Upon  further  trial,!  make  the  distance  from 


Case  Bern  to  Good  Hope  AAiadcs. 
from  Good  Hope  to  Port  OnJML&BU 
mile*,    and  from    Port  Js  i.it»l*  l|<kff 

Horn  6,827  miles,  which  -ntfjmttfm- 
respond  with  "  M.  L-'s  "  raadtb 

t9]  

BHOBTBAND. 

Sib, — ^I  feal  it  my  duty  to 
the  deaoiptian  of  PUmaa'a 
giv«a  by  lb.  F.  W.  Oiiaraao,  Mt  pees 
SSB.  I  am  a  writer  of  that  ijHiw,  aiiJ 
ky  wmal  reaarki  made  by  lh»  Aen 
munad  genUeman,  I  cap  o^  «aneWi 
that  ba,  whan  leaning  Pitaatt'a  Iha» 
graphy,  moat  have  gone  ocatrar^  to  Ikt 
diraenoiu  given  by  the  inventor.  Mr. 
Oiieraon  has  learned  three  sjetejug,  si 
time*  (ofleiaatly  iar  apart  ae  not  t«  ma 
one  system  with  another.  I  caui  epM 
from  experience  on  Pitman**  ginwr,  as  I 
never  saw  the  other  two. 

Mr.  Pitman  adviees  no  osie  to  wri» 
qniokly  nntU  ha  is  able  to  writa  well 
Speed  wiU  be  attained  by  praetiee.  Mr. 
arieraon  says  the  great  lanlt  ia  Pa- 
man's  eoniiit*  ia  mag  the  nme  diarac- 
lers  when  made  thiok  and  thin  to  mn- 
Mat  difleraot  letters.  Hera  be  is  ii 
error.  If  me  is  made  thick  and  tht 
other  thin,  they  oannct  be  the  same 
character.    For  instance,  the  letter  "  p  - 

.  ^?f".i^ ''"■'"*'*«  po"**™  ft"  left 
to  tight,  Uun,  the  thick  ioinin  «be  lam 

St^m  J!?^  ""    lepreeeotativ.    of 
b."    It  will  be  pereeivBd  that  than  i< 
a*  mneh  liniilari^-  in  the  pr«numamati«i 
of  the  two  letter*  as  there  is  in  the  ap- 
pearanee  of  their  respective  pbonwanu. 
Mr.  Orieraca  proceeds  to  saT  that"  thf 
consequence  of  this  similarly  ia,  that 
unless  the  snbject  is  transcribed  while  it 
is  fresh  on  the  memory  it  is  praetieally 
illeaible."   Here  he  is    again  laboaiinx 
nn£>r  a  delnaion.       I  have  tranaeiibed 
report*  of  speeehe*,  tc,  both  of  my  own 
and  others'     reporting,   several  months 
after  being  written,  w^  the  moct  ptriect 
ease,   and  some    of  the  snbjeMs  I  had 
not  previonsly  aeaa;  and  it  is  a  rare  oc- 
enrrence  indeed  that  k  letter  is  written 
thick  instead  of  thin,  aai  even  in  a  soli- 
tary case  of  this  k^  tbe  dif&cnlty  is 
soon  solved,  for  if  *  letter   shoeil,  by 
accident,  be  written  thus,  it  merely  *IU>t«  th«  Mmndtrom 
"p"  to  "b" — the  word  "paper"  wonld  read  '*b«ver," 
"  perfect "  "  beriect,"  &c.,  and  the  error  is  at  omee  de- 
tected.   Mr.  Grierson's  remarks  upon  the  TowelB  and 
diphthongs,   aa  being  the  most  ridicnlons  feature  of 
Pitman's  shorthand,  is  in  my  opinion  about  the  mot 
ridicnlons  idea  he  has  favoured  as  with.  (See  lines  88  to 
35  from  bottom,  page  838.)  There  are,  aa  he  says,  no  less 
than  six  different  positions  for  the  vovrela,    bnt  each 
vowel  ia  always  in  the  same  position ;  and  in  the  caae  of 
a  foreign  word,  requiring  insertion  of  vowels,  it  requires 
iin  more  time  for  the  "  conidderations  "  he  spe*ks   of 
(iu  the  line*  just  referred  («)  then  it  take*  an  ordiniuy 
longhand  writer,  when  about  to  write  the  word  "  Orier- 
•on,"  to  think  how  to  make  the  capital  O,  where  to 
oommenoe  making  it,  and,  after  having  written  it,  to 
turnback  (and  take  Ut  pen  with  him)  tor  tlie  pnrpcae 
of  dotting  the"  i"    lihehadtoinake  out  a  table,  in 
order  to  remember  the  poation*  of  the  vowels,  *c.,  it 
is  evident  that  he  had  not  learnt  them  properly,  and 
Pitman's  explicit  directions  are  not  to  leave  one  page 
until  you  thoroughly  understand  it. 

Anything  can  be  read  in  twenty  or  thirty  year* 
henoe  withoutjdifBcultytin  Pitman's  syalem,  imles*  there 
are  improvements  added.  Additional  improvements  are 
quite  possible,  aa  I  have  no  doubt  ia  the  ease  with 
Lewis's,  although  it  has  undergone  improvements  for 
the  last  forty  yean.  The  art  of  joining  several  word* 
together  is  an  advantage  of  Pitman's  over  most  other*. 
In  some  cases  nearly  a  dozen  words  may  be  written 
without  lifting  the  pen,  although  only  three  or  tonr  are 
generally  used.  I  think  there  ia  no  advantage  in  hav- 
ing abort  hand  for  figures,  aa  the  present  system  of 
numeration  ia  calculated  to  be  quite  equal  to  ear 
utterance,  especially  when  there  are  more  than  tu 
figure*. 

Mr.  Pitman  pnbliahes  his  teacher  at  siipenoe,  white 
Mr.  Lewis's  ia  ten  and  sixpence.  Does  Mr.  Qrieraea 
snpply  this  information  for  the  choice  of  his  leaders,  or 
does  he  think  that  the  systems  are  to  be  compared  to 
each  other  in  value,  in  accordance  with  the  price  ?  He 
has  one  advantage  over  me.  He  says  "  only  those  who 
n>eak  from  exp«ience  ought  to  express  an  opimon  on 
the  relative  values  of  various  syatema."  I  may  say, 
however,  aa  one  having  considerable  experience  in  PU- 
man's  system,  if  his  experience  in  Lewis's  is  not  better 
grounded  than  it  was  in  Pitman's,  I  am  afraid  he  wont 
make  much  at  it.  If  his  "  advantages "  of  Lewie'* 
system  are  as  much  exaggerated  as  the  "diiadwwi- 
tages "  of  Pitman's  are  in  hia  description  (without 
wishing  in  the  least  to  hurt  his  feelings),  I  would  not 
give  half  a  guinea  for  all  the  ahorthand  books  Mr. 
Lewis  has  in  his  possession. 

Wa.  F.  VoaucT. 


[We  have  received  several  other  letters  in  answer  to 
Mr.  Orierson,  and  written  pretty  much  in  the  eaune 
strain  as  the  above.  We  ahould  like  to  have  inaorted 
thoae  sent  by  "  W.,"  "  J.  B.,"  and  "  An  Experienced 
Hand,"  bat  space  torbida,— Ed.  E.  M.] 
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DIAMOND  BOCK-BOBING  MACHINE  AT  THE  CBOESOB  SIAtE  QCABBIES  (described  on  page  367). 


TO  UILLEBS. 
Bib, — In  commou  with  othen  of  my  pro(e«ion,  I 
lutve  watehed  the  duonuioa  in  yonr  oolomns  on  the 
rabjeet  of  mill-stone  balancing  with  mnch  intereat ; 
newrthelees,  it  in  by  no  means  clear  to  me  that  the 
■abject  has  been  wtiifactoiily  disposed  of,  either  in 
favonr  of  the  tnpposed  perfect  unity  at  all  times  of  the 
standing  and  running  balance,  or  in  faroor  of  the 
other  position — namely,  that  the  standing  and  running 
balance  are  not  necessarily  identical,  but  may  vary 
under  certain  circunutances. 

It  haa  alny«  appeared  clear  to  me  that,  with  the 
present  conitmction  of  mill-stones,  it  is  theoretically 
ut^wsaible  to  secure  perfect  unity  of  both  standing  and 
running  balance — that  they  should  exactly  coincide — 
because  the  sixe  of  the  **  burrs  "  is  never  the  same 
preoMly  i  and,  to  satisfy  myself  more  thoroughly,  I  re- 
lioried  to  the  following  simple  experiment,  which 
oooajpied  only  a  few  minntee,  and  if  repeated  by  my 
brother  millers,  I  feel  convinced  they  will  find  in  it  an 
explanation  of  the  difficulty : — Procure  a  rectangular 
pieoe  of  wood,  of  a  Hbape  sinular  to  that  indicated  in  the 
annexed   sketch  (nay  Sin.  long  by  lin.  square)  A  B. 


This  ia  hollowed  in  the  middle  to  receive  an  upright 
■npport^-say  the  top  of  a  pencil — £,  slightly  im- 
proBsed  into  the  timber  to  make  balancing  the  easier. 
On  either  end,  one  above  and  one  below,  as  in  the 
drawing,  is  fixed  a  piece  of  lead  or  other  heavy  snb- 
Ktanoe  (a  quarter-ounce  wei^t  will  do  if  well  tied  on), 
of  equal  weight,  C  D.  'When  the  whole  is  balanced 
ideely  a*  in  the  illaittation,  the  timber  is  supposed  to 
be  pttfeetljr  horixontal.  Mow  begin  gently  to  blow  with 
the  breath  at  one  end,  so  aa  to  cause  the  timber  to 


revolve,  when  the  end  A  will  be  depressed  and  the  end 
B  elevated  to  a  considerable  distance  from  the  original 
horizontal  position,  in  obedience  to  the  law  of  centri- 
fugal force,  by  which,  of  necessity,  the  heaviest  por- 
tions of  the  outside  extremes  of  a  revolving  object  tend 
to  the  furthest  point  from  the  centre  of  rotation. 

The  application  will  be  obvious.  Suppose  the  timber 
to  represent  a  section  of  a  millstoae,  and  the  dotted 
lines  surrounding  A  and  B  the  burrs  ;  now  these  are  of 
much  greater  epeciflc  gravity  than  the  plaster  which 
covers  them.  Theone{A)  ismuchdeeperthantheother 
<B],  and  therefore  nearer  the  top — the  one  B,  is  .thinner, 
and  nearer  the  bottom ;  therefore  the  centre  of  gravity 
of  A  is  at  a  little  distance  above  that  of  B,  consider«d 
in  relation  to  Uie  horizontal.  Burr  A  is,  therefore, 
represented  by  the  weight  C,  and  bair  B  by  the  weight 
D  in  the  experiment,  the  timber  representing  the 
plaster  of  the  stone ;  the  difference  being  that  I  have 
purposely  exaggerated  the  proportional  distance  between 
the  relative  positions  of  the  centres  of  gravitation  of  the 
heavy  part  of  periphery,  in  order  to  make  the  principle 
dear ;  which  principle  is  in  no  way  affected  by  being 
presented  in  an  exaggerated  form,  becanse,  whether 
the  vertical  distance  between  the  centres  of  gravity  of 
the  burrs  at  opposite  sides  (considered  relatively  to  the 
horizontal)  be  2in.  or  Sft.,  the  disturbing  cause  in 
the  same  per  ««  namely,  the  influence  of  centrifugal 
force,  as  before  mentioned. 

If  I  have  made  myself  understood,  I  think  it  will  be 
apparent  that  a  standing  and  running  babmce  may  not 
be  identical  under  all  ciroomstanceii. 

[11]  F.  Davis. 


CAPE  HOBN,  GOOD  HOPE,  AND  PORT  JACK- 
SON. 
Snt, — One  of  your  oorrespondents, "  M.  L., "  has  com- 
puted by  spherical  trigonometry  the  distances  between 
these  three  places,  and  is  desirous  of  having  his  results 
verified.  He  makes  B.Q  -  4,185  miles,  G  J  <=  6,824 
miles,  H  J  ^^  S,B81  miles  [see  page  883] .  I  was  in- 
duced to  try  them  at  his  request,  and  I  make  the  results 
somewhat  near,  but  not  exactly.  This  may  poesiblji' arise 
from  not  taking  the  same  latitudes  and  longitudes. 
The  way  I  pmoeeded  was  this :  I  made  the  triangle 


with  prepared  chalk  on  the  globe,  and  found  that  the 
oomplementa  of  the  latitudes,  and  the  differences  of 
lonptode  were  aa  follows  :  P  H  =  84°  1-,  PO  =  6S°  86', 

PJ  =  6e°8',  these 
form  the  sides  of 
the  three  triangles ; 
then  the  angle  H 
P  O  =  86°  4»',  O 
PJ  =U2<'4«',and 
H  P  J  =  141»  27'. 
Thus  we  have  two 
sides  and  the  in- 
cluded angle,  and 
the  question  is  to 
And  the  third  side. 
Perhaps  some 
other  of  yonr  cor- 
respondents might  bring  the  figures  nearer  to  "  M.  L*s." 
results.  I  am  not  mariner,  nor  have  1,  at  least  for  some 
time,  had  an  opportunity  of  meeting  with  any  one  who 
has  computed  &e  distance  by  sea,  but  I  should  imagine 
the  course  H  J  could  not  be  accomplished,  the  ronte 
being  too  near  to  the  south  pole. 

By  Uie  bye,  sir,  as  yon  have  invited  letters  on  summer 
paittimes,  would  not  one  of  your  correspondents  give  us 
a  few  remarks  on  the  art  of  swimming,  so  useful  both 
to  mariners  and  even*  one. 

T.  S.  H. 
F.S.— I  make  H  G  =  4,033  miles,  O  J  =  6,794  miles, 
and  H  J  -  6,838  miles. 

[13]  


FLUTE  FlNOERINa. 
Sib, — A  correspondent  complains  of  the  bother  of 
flute  fingering  in  extreme  keys,  by  which  I  suppesr 
him  to  mean  the  flat  keys.  But  is  it  possible,  in  thefir 
days  of  sliding  heads,  that  anybody  submits  to  thr 
bother  of  making  the  flat  notes  independently  as  they 
come  ?  Supposing  your  correspondent  has  to  aooom- 
pany  a  piano,  the  music  being  m  D  flat,  be  Ihoald,  by 
means  of  the  slide,  tone  his  D  to  the  D  flat  of  the 
piano,  and  then  play  the  notes  as  though  they  were 
written  in  the  key  of  D,  with  two  sharps,  which  is  the 
natural  scale  of  Uie  Ante,  and  canses  no  extra  fingering 
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nlwtovar.  £x>etiy  tke  ume  wHwds  mil  be  aautted  as 
it  he  hai-eWtmrnUij  flattoiud  each  note  m  iteeeamd. 
The  KHon  is  erident — hj  diaving  oot  the  alide  he 
thrttmed  all  wrsn  notes.  But  (be  tlatl  direetod  him 
oaij  to  Sattan  Ore,  B,  E,  A,  D,  and  Q ;  tliemfon  he 
haa  to  ahaipan  tte  other  two,  F  and  C.  For  tiu  nune 
cawe,  -rth  On  data  ao  adjnated,  six  flats  ia  to  be 
pta7«d  i>  •■•  ilMrp.  fear  -tet*  in  three  ahacps,  time 
Hats  i>  foor  sharps.  It  may  a^tpaar  to  the  nauiitiated 
«■  il  it  woiild  be  easier  to  play  in  tfatae  flats  than  in 
taar  aliarps,  bat  it  is  nat  so,  for  in  the  tint  ease  0  and 
F  ham  t»ba  aade  natural,  making,  «itfa  the  tigntan 
in  the  staff,  Wre  notes  to  alter ;  ia  the  latter  case  there 
lire  oaiy  tiro  to  aliar,  the  other  tiro  being  in  the  aeale ; 
only  in  aaiaK  *t^  B^de  an  aeeideutal  flat  mnst  be 
ptejpadas  a  lataial,  and  an  aeeidental  natnral  as  a 
Kharp,  baaaawtbe  nstoral  note  is  flat  to  theabacp,  and 
Hharp  to  the  tet.  'With  a  sliding  head  a  Sate  nyAia 
but  foor  k«j8,  ika  D  sharp,  E  sharp  to  make  F  nata- 
ral,  the  O  sharp,  and  the  A  sharp.  AH  others  are 
mere  aiir|dawge.  If  the  mosic  leave  the  flat  key  for  a 
nAtnitti  nilfeaut  there  being  an  opportanity  for  fresh 
tanuBf .  nuke  before  starting  a  nail  mark  on  the  tnbe 
nt  the  length  for  the  oatnral  note :  the  eoaqnaitteB 
vlth  vhieh  it  is  made  to  go  smoothly  wSa  take  it. 
I  hope  tiwn  directions  may  bring  socoe  relief  to  par- 
P>aud  eagan.  T.  B.  OT 

tl8]  

THE  LDRAR  CRATER—"'  ALPETRAGIUS  D." 

Sib,— Mr.  lOchell  Whitley,  of  Psnarth,  Tmro.aTery 
oaretnl  eliimier  of  Innar  objects,  has  addressed  a  letter 
to  tha  ediiar  of  SeU»ti/lc  Opinion  (see  No.  8S,  Jane  15, 
1870,  p.  aSS),  oontainisg  his  obserratlons  on  June  8, 
mo,  of  the  spot  "  AlpeferagiiM  d,"  (not  the  Greek  Delta 
aspriniad,  bnt  the  Roman  d),  in  which  he  speaks  ol  a 
aiaiile  Uow  lude  in  tke  centre  of  the  white  spot  now 
otcnpyiag  the  phnu  of  Beer  and  Madler's  crater.  lam 
not  aware  of  aa;thiBg  having  been  pnblished  on  (his 
spot  ainee  my  article  in  (he  Student,  referred  (o  by  Mr. 
Whitley ;  but  at  the  close  of  1H88,  and  in  the  spring  of 
1869,  I  leeeivad  commnmcations  on  it  from  the  well- 
kwiWB  observer  Mr.  Knott,  of  CaekOeld,  and  shall  feel 
cMiged  if  yon  will  kindly  give  pabUeity  to  the  follow- 
isg  extract  from  his  IcMars : — 

"  Daoaiilwr  S4th,  188e,"  Mr.  Knott  says,  •■  I  hasten 
to  repcct  to  yon  tiie  resoR  of  an  examination  of  ■  Alpe- 
tragfaiB  d '  laa(  •toaiag,  iriuth  adds  one  more  to  the 
points  of  ivsemUaaee  between  it  and  oar  old  friand 
Liaai.  Okaerving  with  my'7J  in.  Alvan  CSark  refractor 
and  a  negative  eyepiece  maffiifying  434  times,  I  de- 
teatad  en  d  (which  appeand  aa  a  bright  soft  edged  spot) 
a  minate  ontarlet,  with  a  diasnater  baraly  one-half  that 
of  B  aad  M'B  liWa  oratoriet  tm  the  sonth.  This  is  eri- 
dantiy  the  same  objaet  as  is  flgared  by  Iiohrmann  on 
Us  anpablished  plats  (see  MiHiaat,  vol.  ii.,  p.  48, 
riate)  rafscnd  to  by  Sehmldt."  On  Febraaiy,  90, 1880, 
Xr.  Knott  a($cin  examined  this  Mgion,  wbsn  he  die. 
teeily  aasrthaemtsrletas  a  eratar,  and-setzmated  its 
4tasaetar  asaqnal  (a  half  that  of  B  and  hia  littia  cra- 
ttriatoaOesaaUi. 

It  is  axseediBglT  gratifying  to  ibid  ihiae  aaeh  ob- 
sarvsn  as  Befamidt,  Knott,  and  Whitley  agreeing  ao 
cloady  with  regard  to  this  vo(,  all  three  placing  B  aad 
M's  Utile  etstolet  «s>  the  sooth  edge  of  the  white  spot, 
aad  the  last  tare  Sading  an  etaet  TCtemblaaee  to  Lina^  in 
its  three  main  oliaraeteriatiea,  as  ebservad  since  Octobn, 
1£<6.  I  )u)pe  many  of  yoor  eatreepnadants  will  altsn 
tnm  their  telescopes  npon  it,  that  these  features  may 
be  closely  watched.  It  is  situated  to  the  east  of  the 
two  nndesignated  craters  eastward  of  No.  205,  on 
Webb's  map ;  the  largest  is  Alpetragias  d  of  B  and  M, 
tiM  smalleRt  B.  The  oolonr  of  the  interior  of  B  is 
daiksi'  Ikau  given  by  either  Lohrmami,  Ben  and 
Miidler,  sr  Sshmidt. 

Your  eorreapondent  Albert  P.  Holden  will  find  re- 
osa*  estiaiatiotts  of  the  distanc«  of  Xi  Ursa>  Majoris  by 
ilamn.  WUtlay  and  Ingall,  in  the  above  quoted  num- 
ber of  atimUfe  Opinion. 

W.  K.  BiBT. 

OyntUa  Villa  Observatory,  Walthamstow. 

tU]  i 

BICTCIiE  BIDING.  MEDIC.VL  OPINION  WANTED, 

Sib, — ^I  wish  to  ask  a  favour  of  some  of  yonr  medical 
readers,  and  though  it  is  like  a  sort  of  consultation 
gratis,  yet,  as  it  is  a  question  of  universal  interest  at 
the  present  time,  it  may  not  be  eonsidered  asking  too 
mnch. 

Several  individuals  who  have  never  "  risked  their 
necks  "  on  bicycles  have  occasionally  grumbled  at  the 
many  letters  reapeating  such  machines  ;  but  I  am  sure 
not  one  of  them  would  object  to  i^aoe  being  given  to 
determine  whether  their  use  is,  or  ik  not,  injurioos  to 
their  numerons  riders,  and  whether  the  strain  on  the 
abdominal  rings  is  or  is  not  so  great  as  to  caase  mp. 
tores,  &c. 

I  am  aware  that  a  letter  appeared  about  this  some 
six  months  ago,  in  yonr  columns ;  but  there  was  only 
one  reply,  and  surely  on  such  an  important  question  as 
this  we  ongfat  to  have  a  more  genersl  minien.  I  have 
heard  that  in  five  years  it  is  considered  that  a  bicycle 
rider  would  be  completely  mptnred  with  daily  practice. 
I  of  oonrse  cannot  vonch  for  the  truth  of  this  myself ; 
bnt  I  had  it  from  medical  qnartars.  What  a  calamity 
it  would  be  if,  in  aboot  that  time  from  the  commence- 
ment of  bieyde  riding,  all  those  who  frequently  used 
the  machines  ware  served  in  this  way.  I  therefore 
request  opinions  on  this  important  point,  with  the 
editor's  permission,  and  also,  whether  the  nse  of  a  broad 
band  rmind  the  abdomen  wonld  he  sufficient  to  prevent 
sneh  coniaqneneea.  Perhaps,  also,  velocipedes  which 
drive  by  levers  with  a  horizontal  motion  may  be  free 
from  this  objection.  It  would  be  well  to  know  this,  and 
if  they  are  no4,  the  only  sate  veiodpede  woaid  be  one 
prepsHed  by  tta  hands. 

nS]  B.  Jawks. 


8EWIMG  MACHINES— REPLY  10   "GROCSR." 

Sib,- That  a  Thomas's  shnttlo  will  work  best  with 
the  thread  unwinding  fnau  the  under  side  of  reel  is  well 
known.  The  instmetioB  books  teach  it.  I  have  not 
reeommended  the  reverse,  aad  although  ibe  drawing 
shows  it  reversed,  it  was  dona  iatentionally,  believing  it 
woold  be  easier  to  comprehend  so  Ulastrated.  Thns  far 
I  beg  to  thank  "  Grocer  "  for  pointing  ont  the  error, 
but  entirely  disagree  with  him  as  to  wMtbinfr  the 
"spring  long  enough  to  catch  the  braas  aad  ofshntUe 
reel"  Firstly,  in  ^«etiee  the  brass  cad  ot  a  shuttle 
rael  is  nsnally  far  from  being  a  tree  eirele.  Baeondly, 
the  spring  pressing  upon  on  irregular  form  —yrt  giv#an 
irregnlar  tension.  Thirdly,  if  the  brass  end  of  a  shaltia 
reel  had  a  trtie  cireolar  form  it  would  be  ittlerior  to  tha 
short  spring  to  give  a  regnlar  tension.  Fosrthly,  he- 
eaase  when  (he  reel  is  full  of  cotton  it  paUs  off  aaaiar 
tliaa  wlian  it  is  nearly  empty,  owing  to  the  diffaraaee 
between  the  diameters.  When  full,  the  diameter  being 
kugest,  aftords  a  greater  leveAge  to  torn  the  reel 
when  the  cotton  is  pulled  off.  A  full  reel  of  cation  or 
thread  presses  strongly  against  the  spring,  and  resists 
steungly  the  polling  off,  bat  at  tkr  dtameitr  of  Me 
Urcod  diminiiliM,  to  tht  TMittamee  of  (V  fint 
dmmMko,  oiui  thnt  ceai^iuatM  /or  ik<  trrsyaior 
attian  earutd  by  tht  minf,  and  dnaMsMnf/  Ike  dio- 
meUr  of  Oie  rctl  of  tknetd.  It  is,  therefore,  farsaperior 
to  a  constant  uniform  pressara  of  the  spring  on  the 
braas  end  of  rfliatUe  reel,  wkieh  caaaoi  coMpnualc  for 
ike  warring  itrain  on  tlu  tknlUe  rtel  vhen  marly  full 
or  emptf.  '•  Praetiral  Man "  reeommendii  a  short 
spring,  as  rajpresented,  to  any  one  who  would  make  a 
shuttle  for  hnsself  (bnt  it  is  far  more  economical  tobay 
one),  and  farther  reoommands  the  kind  of  reels  to  tbair 
respective  shuttle*,  as  illnstrated  at  page  U7. 
"Grocer"  is  in  favour  of  a  Hinger  reel,  "becanoe  if 
the  reel  is  not  prassed  firmly  down  (in  (be  Thomas's 
shuttle)  the  hinge  goex  behind  the  aad  of  the  strattle 
reel  and  shots  it  oat,  hwtoad  of  in."  If  "Groaar" 
found  this  to  be  the  ease  tioo  or  Ikree  Hmri  with  per- 
sons he  sold  machines  to,  what  waoH  he  expect  to  find 
if  he  applied  the  Singer  reel  to  a  long  shuttle,  or  a 
Mo.  1  Thomas  for  shirt  ctrflar  work,  whare  the  best  stitefa 
is  required  at  the  highest  speed  1  Ttte  latter  part  of 
"Grooer's"  remarks  will  be  best  replied  to  by  (he 
description  and  illustration  of  machines  abost  to  aj^ear 
in  a  systeaiatie  manner ;  and  nottaog  oonld  be  n»re 
onfortonate  to  those  who  seek  a  thorough  knowledge  of 
the  subject,  than  to  introduce  haphoiud  the  whole  or 
part  of  certain  sewing  macliines  of  douMtal  ^arit,  or 
to  nse  valuable  space  merely  for  advertimag  paitposta 
without  paymaat.  A  Pbactkul  XtTi. 

am  


tiaM  haariUy  aabaaedaf  (he  t*f^ 
justice  requires  that  I  ihorid  t&a  father 


VKIiOdPBDE  CONSTRUCTION. 

Bnt, — Each  maker — amateur  or  stherwiae — seems  to 
me  to  judge  ot  his  and  other  madiines  by  Ike  rate  he 
can  go  on  it.  Mow  I  think  that  is  an  erweong  test, 
for  I  ssnr  a  machine,  horrible  in  appearanoe,  aoBstmc- 
tion,  aad  principle,  propdled  at  as  great  a  rate  as 
thirteen  anlae  an  hoar  (imch  for  tricycles  1  beUave  to 
be  the  aaximam  rate),  only  the  driver  was  a  itnag 
swarthy  fellow,  and  exerted  his  ntmost.  It  is  thero- 
fore  not  to  be  wondered  at  that  "  A  Pattern  Maker  " 
should  think  "  the  whole  etock  of  veloeipedas  ap  to  ao- 
thiag  when  put  really  to  practical  work,  and  paitieu. 
lariy  ia  a  hilly  district"  Alter  descriliing  a  velooe  the 
a.saal  flnis  is  "  that  it  con  be  made  to  go  fifteen  miles 
an  hoar  with  ease,"  which,  by  n^  criterion,  is  folly, 
I  gnint  that  these  machines  can  be  made  to  go  at  that 
rate,  and  uphill,  bat  it  is  pnn-ticaUy  "  no  go."  I  have 
practised  the  bieyde  for  a  year  in  a  billy  district  (com- 
pared with  many  in  England  a  very  hilly  one),  and  oan 
keep  my  saddle  over  most  of  the  hills  without  diffieolty, 
bnt  the  labour  Ik  excessive.  1  would  jodge  of  a  good 
machine  by  the  **  ease  "  required  to  propel  it  eight  or  at 
most  ten  miles  an  hoar,  to  gaiu  which  lightness,  com- 
bined with  simplicity  of  oonKtmetian,  height  of  wheel, 
indio-robber  tires,  and  yieldiiij^  springs  ore  the  neces- 
sary things.  Loose  and  light  clothing  is  also  very  de- 
sirable for  saminer  riding.  But  in  my  opiuion,  to 
rattle  over  the  gronnd  at  the  rate  of  one  mile  in  fonr 
minotes  on  any  bnt  a  tirst-clasH  machine  with  even 
roads  iq  sheer  fdly,  and  nndonbtedly  more  so  with  a 
tricycle  than  a  bic\-cle.  One  of  the  chief  ingriMlients  of 
pleasure  is  eane,  I  take  it ;  and  as  veloe^s  are  at 
present  used  chiefly  for  pleosnre,  the  further  we  exceed 
ten  miles  an  hour  so  maeh  do  we  lessen  oor  pleosnre. 

Another  thing  that  I  am  sceptical  about  is  the  common 
dogma  that  the  drivingvheel  ongiit  not  to  be  more  than 
86in.  or  88in.  It  is  being  continnally  brought  forward  in 
the  HECHAino,  yet  to  my  knowledge  has  never  been  dis- 
cussed, bnt  seems  to  be  qnietly  swallowed  by  brother 
readers.  The  little  S.  James  (page  808)  says  on  the 
two  aad  three  wheeler  is  very  correct ;  but  I  dont  see 
why  the  driving  wheel  should  not  be  as  large  as  the 
leg  will  admit  of.  If,  however,  any  one  will  be  kind 
enough  to  "  show  cause  why "  I  shotild  believa  (he 
common  dogma  he  will  very  much  oblige.    HosaARD. 

a7] 


hat  iinfait— Illy 

rafhis 

iadiscretaon.   - 

I  pass  over  bis  nnwric  that  he  eaasat  MUm  ay 
reasoning  in  a  eartain  chapter,  with  tha  liiafte  com- 
mant  that  from  Sir  J.  Hersohel  (who  has  daaa  m»  the 
honoor  of  indicating  special  anmval  of  iUi  very 
chapter)  down  to  the  least  instra^al  iialii.aii*  i  ii  T 
venture  to  oasort  has  foaad  any  dUUoI^  in  MMtenag 
the  reasoning,  sava  tmtr  ttaSinifban Ti iif— in  dtf  A*- 
troDoaiy. 

The  gnnmtn  of  my  chaigB  ntU,  boaaev.  «■  hi< 
assertion  Uiat  "Laplace,  tha  aldar  aad  tha  jamBgar 
Herschel,  Eombohit,  Adminl  flanfii.  Sir  wUiaB] 
Thonison,  Mr.  Tait,  Dr.  BaMtaTmssrart,  PkaCum 
Tyadall,  and  other  honoand  names,  aU  in  tb^r  ton 
eoaa  nnder  Mr.  Prac(or'aad««raeetMii>ian,vithnBai<r 
or  lass  Mverity."  This  Bisnitinu  is  <~— — it  ti  tht 
rsawrk  that  one  does  not  agree  wUh  ttiisor  that  i 
of  saah  aad  Mieh  a  person,  be  rightly 
"  eriiieiHag  that  person  with  sereri^  "  thanJ  aas  apa 
to  Professor  PritdMrd's  charge ;  if  not,  than  (haa*  is » 
trathinit. 

Bat  a  ^pa  ofaiy  swatity  was  wwdad.  amd  Tin*ii  ii 
Pritflhard,  with  as  laaah  Ihstarity  as  thaa^li  ktofrade 
were  haak-reTia«iaK,aa«TsarieDtlysHUtt  ana.  Thaii  \, 
one  ssnlaaea,  whiah,  lakan  gyait  from  Oe  aaateit. 
sounds  aerere.  WhawaU  had  ififcen  of  Jnailar  as  s 
watery  globe  with  a  few  asadan  artaiii  at  its  aaotre. 
I  reaiark  in  "Othar  Wari^"  tlMk  «(ai^  "  no  m»to- 
nomar  worthy  tha  aaaas"  aan  isaai  il  AnNler  aa  it  was 
thus  regarded  "  by  oae  wtto,  ha  it  fliaaii  fnPj  re- 
membered, was  not  aa  intriiBiaaiii  "  Batthaalaaonto 
indicate  inwhataanselaeathswntJaitw— ».  'TBe," 

I  say,  "-'"'■ *n " «»-i.-.. .  rnlfciriniii 

of  the  giant  plaaat,"*e.  Every  one  kaava  tfeM  vCwcU 
-..^„< .-  ..»—-,— j.,*!.,,^^),  whiah I  aiato.  For 
the  larger  portiop  of  his  ■  ItiiaMaa  aae  JUMte4  t»  aoite 
other  matters  than  actraaoBy,  and  it  iaaMndr  fcue 
as  he  hiaualf  ataiits  ia  Ma  "natality  at  VlWds- 
^  he  was  a<  I«iMt)y  makiag.  aa  '  mn 
FortanataW  I  have  apakaa  wifli  lax  too  abiiaaB  aanre- 
datiw  of  mhrnnOfm  vondarfnl  aUUtias 
iag  ia  this  pa —aa  ta  admit  ef  faMv  i 
by  oUMr«  than  Vnfauar  Pritehaid. 

Profaaaor  PrilehwA  than  aaaa  OB  to  in  teg  {attack 
Mr.  Lockjrerhi  viaaa ^oot  tha  aoeaa  "ahmj^  jasnium 
the;  do  not  mam  with  miaa."  ■•  teaw  aaf^ctlr 
wallirtvlBltwkfheai;farIaarf«t«9*teMe>«Hi^ 
BawaaUaolvtBtanto  aisial  <M  Aaa  raaaoasan 
inwlBiiisat,  baawe,  if  he  did.  h«  mMima  all  title  io 
he  tagudad  aaa  aaaanatia 


XmFAIR  ORmCIBM. 

Bib, — ^It  may  seem  nnwise  to  refer  in  the  pages  of 
the  most  widely  circulating  scientific  journal  in  England, 
to  adverse  criticisms  in  a  contemporary  of  minute  cir- 
culation. But  I  look  at  the  matter  in  this  light. 
Professor  Pritchard  has  chosen,  in  reviewing  my 
"  Other  Worlds,"  to  make  cartaui  charges  against  me 
in  Nature.  It  these  charges  are  true  they  onght  to  be 
more  widely  known  than  they  con  possibly  be  while 
confined  to  the  colmans  of  yature ;  if  they  are  not  tme 
my  counterehorges  ought  to  be^more  widely  circnlated. 

I  deliberately  assert  that  Pmfussor  Pritchard  has 
written  a  mere  dissredltabte  review  than  any  winch 
the  veriest  hack-eritie  woaH  hara  peaaMd.  I  have  no 
donbt;  as  I  have  ailMtu  ta  hiat,  Mat  he  i«  "by  this 


E^aliy  devar  is  his  ^-rtaUsa  «t  a  ■;iiiaMiWiiii(i 
mfenaae  to  Uw  thaoiT  al  tha  aMtaonc  aii|^  i<  aolat 
heat.  I«ii4e"Iaaiqat(ea«taialhattheniinoAaw 
ia  the  Tiaanaa  I  haaa  adiaeii  fcam  the  fatwa  el  nba- 
bOUr ;  and  that,"  he.  Bat  it  ariii  Profeasor  Pilt&id's 
pnrpeeeto  auk* it  appear  that  lam  nalj  siaHMinii 
over  eoaMently  a  mmm  opinian— so  he  qaiatty  &ops 
all  reference  to  the  wMsnse,  asid  auik«  aa  ^,  "I 
am  quite  certain  that  at  least  an  impintaal  awt  of 
the  sun's  heat,  ha."    Be  immediatofy  adds,  "  m  may 
(airly  ask  whenee  has  Mr.  Prooior  fiiia  eertain  taow. 
ledge,"  Ac.    Yes ;  bnt  if  he  had  qaoted  the  TTiitmT»-  in 
foll^  it  weald  hare  become  anplaaiiautly  ofcvio^  that 
Oiw  hod  only  to  torn   to    "Othar    World* "   to  Jtnd 
•at  vdunee  Mr.  Vi—tar  deijvad  his  ooaviatiaa. 

It  is  well  known  tkat  Mr.  Tassell,  the  eminent  and 
skilfol  astronomer  who  is  the  present  President  of  the 
Royal  Astroaeaioal  Borate,  considers  that  Uranas 
has  only  four  satellites  ;  for  ne  can  see  but  f  onr  with  his 
splendid  reflector  at  Malta.  "How  then  can  Mr. 
Proctor,"  asks  Prof.  Pritchard,  "venture  to  set  hia 
opinion  "  (that  there  are  ei|^t  at  least)  "  in  aalago- 
nism,"  he,  Ac.  How  indeed  ?  Bnt  suppose  Mr.  Proc- 
tor wrote  thns — "  Fonr  of  (he  aatelli(ee  diseovaisd  by 
Sir  Wm.  Herschel  have  net  indeed  bean  y«t  tlenti- 
fied  ;  bnt  one  caamot  read  the  •econnt  of  his  method 
of  procednre  without  feriiag  that  no  amoimt  of  mere 
negative  eridence  con  be  o^iosed  effsctiv^to  the 
positive  information  he  has  left  ns  respeetiag  ttece 
four  orbs."  Doea  not  this  somoirtuit  alter  the  aopect 
of  matters  ? 

Then  what  am  I  to  diink  of  hia  quoting  a  printer's 
blonder  (obvionsly  so  from  the  context)  as  mfy piMtatly 
an  inadvertency  ?  On  page  41  of  my  bo(A  are  thase 
words — "  a  glowing  vapour  gives  a  speetfum  of  asMt* 
Itnes,"  where  it  should  be  "  bright  lines  ";  bat  vrithia 
a  few  inches,  on  the  same  open  paging,  are  thase 
words — "  They  tried  the  spectra  of  glowing  vapoms. 
and  ....  they  fonnd  bright  lines  of  varions  ookwr."  Ht 
then  goes  on  to  speak  of  "  an  aUegeH  breaking  of  a  dork 
glaes  "  where  I  have  spoken  of  no  snch  event  aa  having 
actually  happened ;  and  somewhat  spitefalfar  aMa — 
"  these  (two)  misaiatements  are  easily  corri^hla  ka  a 
second  edition,  presnming  that  they  are  not  typical  of 
much  else  in  the  volume  iiaelf,"  from  which  we  majr 
Ihirly  eonctade  that  Prof.  Pritchard  had  not  reaid  the 
volume,  and  was  therefore  hardly  in  a  pooitimi  to 
criticise  it. 

I  sn  sorry  to  have  to  comment  severely  on  Prof.  Prit- 
shard's  condnet  in  this  matter.  I  cannot  at  all  mder- 
stand  why  he  should  be  irritated  against  me ;  bnt  it  is 
clear  to  me  that  nothing  bnt  loste  irritation  could  liATe 
made  him  so  forget  himself.  If  I  had  attended  the 
meetings  of  the  Astronomical  Society  when  he  wa< 
president,  I  ahoold  imagine  he  gave  me  eradit  foraoaue 
of  the  anonyaona  attacks  which  were  ao  freely  made 
on  hia  acbaot.maateily  raading  of  the  part  of  Presi- 
dent. Bat  I  was  not.  A  year  ago  I  had  oaonalaa  to 
rvmark  at  eaa  ot  the  meeting*  of  the  Royal  Aatnmo- 
mioal  Society,  that  in  oonanenting  on  a  p^ar  of  mbae, 
he  had  "  bagged  the  sdiAle  qoestioa  "  at  iana ;  .bat 
saralyaaemall  amaMvaadkataannat-hana  •■ganed 
Urn  for  a  whole  year,    raat  aa,  ho.  r 

[18]  JboHasD  A.  PaocnoK. 
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INDIOO. 

L  Ska, — ^Tbe  saiziplea  of  indigo  vhioh  I  hum  lutd  the 
plMsmv  of  ■enduig  you  were  extiacied  at  Accra,  on 
the  weat  coast  of  Africa,  from  a  spedee  of  plant  known 
'  iilodigofara.  Tthit  plant  glows  in  great  abundance  OS 
tka  weat  coast,  mora  partawilarly  on  the  Uberian  or 
gtain  ooast,  where  there  ia  great  qnaatitiea.  Merchants 
who  trade  to  the  ooast  seem  to  have  entirely  overlooked 
the  beneflt  to  be  derived  by  the  cultivation  of  this 
valnaMe  dj«.  Several  impwtant  things  have  to  be 
iilaiii  iiifl  is  ooUeeting  the  plant  &t  for  fermentation. 
Tha  atodas  tp*ramdi  ia  similar  to  that  which  I  have 
eazriad  oat  ia  the  East  Indies,  excepting  that  the 
znaooifiioa  ia  oseleas  in  this  oaae,  and  thai  the  fer- 
mestation  takes  about  36  hooia.  The  indigo  when  pro- 
dpitated  has  a  greenish  tint,  which  may  be  destroyed 
by  being  boiled  with  one  part  S  Os  to  80  parts  of  water, 
which  entirely  destroys  the  ohlaiophylle  (which  gives 
it  that  tint),  and  renders  it  similariothat  which  I  have 
sent  yon.  Market  valae  of  the  4yo  at  the  present 
moment  is  qnotedtomeby  enaof  uafisstfiimsinthe 
trade  at  7a.  6d.  per  lb. 

I  hope  to  have  the  pleasnre  of  sabmitting  to  yon 
■atnylM  of  cloth  mauofactored  by  the  natives  of 
Beam,  aod  dyed  with  the  indigo. 

B.  F.  Oabtb. 

[»]  

BLECTBlOirT.— PABALLBLOaHAM    OF 
CVSSESTS. 

Sn, — ^I  am  anxions  to  obtain  inf  ormatiDn  on  some 
meters  connected  with  electricity ;  and  I  write  to  yon 
in  hope  fiial  "  Sigma,"  or  some  other  of  yoor  corre- 
spondenti,  may  afford  me  the  information  I  desire. 

It  is  wan  knowa  that  — -igaiiti-  enmota  in  the  same 
direction  attract  one  anothaa,  while  those  in  opposite 
directions  repel  one  another ;  and  also,  that  currents 
oonvargingto  or  diverging  from  &e  same  point  attract 
on*  aoottier,  sa  that  if  A  B,  C  D,  Fig.  1,  be  two  similar 
wires,  along  wMsh  cozrents  of 

MoalqoaBtify  are  passing,  and       ^■"^■^-   B   _, f 

which  can  move  freely  about  ^^<lj, — X 

Uieir  middle  |K>iot  0,  they  will     <.«>^''^<cu^B 
swing  round  mto  the  position 
0  X,  where  O  X  bissota  the  ^  Bo  D. 

Iffowl  wish  to  know  if  these  facts  have  snggeitad  to 
any  eiperimentalist  the  idea  of  a  parallelogram  of  our- 
rents,  analogous  to  the  parallelogram  of  forces  or  of 


I  ham  naitbar  the  time  nor  the  skin  to  make  such 
dalioata  eqeriMBnts  as  would  be  required,  myself ;  but 
Iiria.Btate  what  I  eoneeiTs  would  be  tbe  ennnaia- 
timi  of  such  a  theorem,  and  I  should  like  to  hear 
whether  my  itatement  represents  an  established  tact. 

This  &an  is  my  idsat  statement. 

If  two  reetilinaar  earreirtB  cross  one  another,  and  a 
magnet  or  solanold  be  placed  so  as  to  bisect  the  shortest 
distaaoe  between  the  two,  it  wiU  take  np  a  positiau  as 
though  it  wei»  acted  upon  by  a  renUant  currant, 
whoae  qaanti^  and  direction  may  be  estimated  as 
UUam: — 

list  A«,  By,  repieaeoi  the  directions  of  the  enneata, 
and  let  A-B  be  the  shortest  di»-  ,, 

taasa  batweaa    them.     Bisect        *  -^ — -^ 
A  B  in  O,  and  draw  OX,OY, 
puailel  to  Am,  By,  maUng, 

O  X:  OY  : :  qnantity  of  dac X 

tri*%paasin(ralaBgAa  :  quantity  along  B«. 

OomplatothepsirallelogjamXt;  thenO  Rwffl  re. 
weaant  the   rssnltant  currant  in  diraefinn.  anH  lb 


rssnltant  currant  in  direction,  and  its 
1taaat4(|rwillberap«aaatedby  L2J' 

b  tile  fimua  the  magnet  is  supposed  to  be  placed  at  O, 
and  If  the  theorem  be  stated  corre^  the  magnet  would 
takenpapositionatrightangles  toOB.  Hthiswere 
found  to  he  correct  by  experiment,  the  theorem  weald  be 
proved  as  regards  the  dinelion  of  the  resultant :  to 
prove  it  as  regards  the  qumUitf  of  the  reoUaot  would 
require  a  deUcata  galvaaometec 

l^i  B.  P.  S. 

AiB  PUMP.— nrBuonoN  caOt. 

Snj,— Ibeg  to  thank  thetwo  correspondents  who  have 
•■•WMed  my  iaqujriwi  about  the  Air  Pump ;  though,  as  I 
i«ued,  they  have  not  given  me  any  information  beyond 
*"^  V"n?»dy  knetw.  The  first  one  has  simply  given 
a  description  of  Tate's  pump,  a  form  well  known ;  the 
otiitf  daseribes  nothing  more  than  an  ordinary  ex- 
hamting  syringe,  which,  I  have  ascertained,  is  suiBcieut 
uruie  vacua  nqairad  for  the  ezparimente  mentioned 
la^  ?  "^  '*'**''  Iwt  <>><et>yaaeleas  for  higher  vaana. 
tn-  v!?T^  »mongyour  numerous  oorreapondents,  there 
migM  be  some  who  have  gone  in  for  the  subject  in  its 
mg»<tt  branches,  and  who  could  and  would  give  me  the 
re»^  of  ttieir  ex^rience. 

■w.r.iT  f°*  "  •  P""P  *^^  '^  produce  a  vacuum 
equu  to  about  one-twentiath  of  an  inch  of  meroury, 
imd  I  know  that  the  expensive  class  of  pumps  sold  for 
tfau  porpose—and  they  are  indeed  expensive— are  made 
wltli  a  tinc^  bvreL  It  was  the  construction  of  one  of 
i?**.  mt'*"'*^  *"  •"«>'  from  some  of  our  scientific 
"*""»•  ^  There  u  a  pUn  of  Grove's  called  a  repulsion 
£?5''\.^^.'*"  "*^  »•»">'.  wWoh  I  boUeve  is  very 
good,  but  I  do  not  know  the  particulars  sufficient  to 
^  »  'i-  f  ?°  '***  oonstmcting  one  on  my  own  plan, 
abontwhjch  I  am  rather  sanguine;  stai  I  shaU  be  ver) 
Sy"  *"  ""W  nseful  information  on  the  subject. 
'3^  "i*™  to  tbe  induction  coil  mentioned  by  me,  I 
™«nhe  vary  glad  to  give  a  full  deeatiption  of  its  con- 
•WKJum  If  yon,  sir,  think  it  of  sufloent  interest;  or 
tWignre  It  parsoaally  to  any  inquirer  if  they  write  to 
JW>M«f  my  address.  1  have  had  the  opinion  of  a  osle- 
ontaa  elecMelan  on  it,  and  he  tells  me  it  is  a  marvellous 
eaooess.    It  is  constructed  on  the  vertical  plan— so  far 


there  is  nothing  original  about  it ;  it  oidy  remains  for 
ma  to  describe  the  m»thod  of  its  coostnu^n,  which  is 
peculiarly  simple.  I  have  about  the  same  vtifM  of 
secondary  wire  as  that  mentioned  by  A.  Farquhar ;  but 
as  my  wire  is  No.  !I6, 1  have  a  muoh  greater  length. 
No.  ^  is  too  large  to  produce  length  of  spark,  though, 
with  proper  insulation,  it  ought  to  give  great  density ; 
but,  in  my  opinion,  it  is  much  too  thick.  Mr.  Farquhar 
may  find  his  coil,  with  its  imperfect  insulation,  answer 
with  fSiaU  baUtrji  power ;  but  I  caation  him  not  to  try 
four  or  fire  cells,  or  else  he  will  find  it  oome  to  grief; 
for  ootton  covering  and  sbaUae  varnish  is  quite  insnf> 
fident,  even  when  constructed,  as  I  presume  his  ia 
(tor  hia  desoription  is  not  at  all  clear)  on  the  vertical 
method.  My  coil,  with  one  cell,  the  platina  about  Ziak 
by  tin.,  gives  a  good  dense  spark  at  liin.  surroondsd 
by  a  thick  aureole ;  and  the  spark  I  get  at  from  8iai 
to  tin.,  is  sharpt  bright,  and  mx^'MO^,  not  gtraifkt  an4 
tJWwutf .  I  have  tried  it  with  a  mercurial  break,  but  X 
cannot  get  nearly  the  same  length  of  S{>ark  as  I  can 
with  the  vibrating  spring ;  tbe  cause  of  this  1  am  unable 
to  comprehend,  not  having  had  any  experience  with 
this  form  of  break. 

In  conolaaioo  let  ma  advise  those  who  are  thinking 
of  eonsteuoting  a  large  coil,  not  to  think  of  the  old 
horizontal  methods  with  gutta  percha  insulation :  tiwy 
are  a  delusion.  I  do  not  say  they  cannot  be  aMA^ 
because  they  have  been  and  are ;  but  they  an 
(iJMly  to  break  dovm,  aud  th*n  they  are  done  ybr, 
on  my  plan  they  cannot  break  down,  and  maal 
reaulta  can  be  obtained  with  small  battery  power,  which 
I  consider  to  be  one  of  the  great  desiderata. 

iNDDCtOBm. 

01]  

TBAIS  AND  COMMEBCE. 

%B,— As  "  Herbert "  has  written  yon  a  third  letter 
before  my  answer  to  his  second  one  appeared,  I  must 
again  trouble  yon  irith  a  few  lines  in  self  defence.  I 
have  got  "  Herbert "  into  a  little  comer ;  and  although 
he  fi^ts  fairly  and  manfully,  1  cannot  make  np  my 
mind  to  let  him  out  until  he  proves  his  case,  or  aC' 
knowledges  his  error.  He  assumes  that  trade  is  barter, 
with  the  corollary  that  the  balance  of  imports  over 
exports  is  profit.  Upon  this  point  he  must  stand  or 
faU.  I  have  endeavoured  to  prove  the  contrary,  and 
canost  consent  to  aecept  as  an  axiom  that  which  is 
really  the  point  in  dispute.  It  is  in  vain  that  he  builds 
elaborate  edifices  upon  this  basis,  until  he  prove  that 
it  is  a  sound  foandatioa. 

At  page  S06  "  Herbert "  says  that  even  I  (F.  W.  M.) 
can  see  that  when  a  foreign-made  article  is  purchased, 
part  of  the  money  goes  to  tbe  foreign  workman,  but 
that  I  cannot  see  that  some  foreign  gentleman  pays  an 
equivalent  sum,  which  comes  into  the  pocket  of  an 
Rnglinb  workman.  My  inability  to  see  this  does  not 
arise  from  shortsightedness.  In  the  well-known  play 
of  The  Critie  Tilburina  was  not  to  blame  because  she 
could  not  see  the  Spanish  Fleet — her  failing,  which 
called  forth  the  rebuke,  was  that  she  professed  to  see  it 
when  it  was  "  not  yet  in  sight."  The  case  would  be 
exactly  aa  "  Herbert "  states,  if  trade  were  barter,  and 
trade  were  free,  but  tbe  first  cooditian  ia  disputed — the 
seeoad  unfortoaately  does  not  exist.  The  real  state  of 
affairs  is  jast  this: — The  torsignar,  having  received 
<S9  for  his  goods,  ia  willing  to  spend  that  amount  uvea 
EngUah  maaafactores,  bat  his  govaranMot  has  lara  a 
res&ictive  dnty  upon  these ;  and  it  be  buys  them  in  »ite 
of  the  dnty,  his  SX  goes  somewhat  after  this  lashioa, 
£18  for  English  goods,  and  Jill  to  the  State  for  doty ; 
so  that  tbe  EhigUstHaaa  gets  but  £18  back  agabvt  his 
£39  expended  and  sells  but  £18  worth  of  goods  against 
the  £W  worth  that  he  buys ;  or,  to  extend  the  exam^ 
so  as  to  embrace  the  whole  of  the  foreign  trade  of  the 
country,  England  buys  from  the  foreigner  ^94,808,608 
worth  of  goods  yearly,  whiJiit  he  is  onaUs  to  buy  from 
her  more  than  £179,677.812  worth  in  retora.  "  Saul 
Bymea  "  may  well  ask  "  What  sort  of  prosperity  does 
this  indicate?"  "  Herbert "  is  fond  of  similes.  I  will 
give  him  one  as  a  oounterUast  against  his  "  cargo." 
Suppose  the  nation  to  be  a  business  firm  which  buys 
and  consumes  every  year  £99,000  of  goods  and  manu- 
factures, and  sells  but  £18,000  worth.  Is  tiiis  firm 
doing  a  profitable  bnsinesa  ? 

Last  week  there  was  a  discussion  in  the  House  of 
Commons  on  the  subject  of  "  Unemployed  Labour," 
wliicb  was  very  interesting,  although  unsatisfactory  in 
its  result.  We  may,  according  to  onr  several  pre- 
indieee,  believe,  with  Mr.  Torrens,  that  the  country  is 
In  a  state  of  destitution  and  misery,  or  with  Bfr. 
Goscben,  that  it  is  prosperous  and  happy  ;  but  above  all 
diJTerences  of  opinion,  beyond  all  contradiction,  looms 
out  the  damning  fact  that  the  nation  is  unable  to  sup- 
port its  people. 

There  was  a  time  when  increase  of  population 
brought  with  it  a  correepending  increase  of  work,  and 
the  nation  was  stronger  and  more  prosperous  in  pro- 
portion to  the  increase.  All  this  is  changed  now,  and 
it  is  a  suspicions  circumstance  that  the  change  should 
date  from  the  period  when,  through  the  influence  of 
Free  Trade,  our  imports  hare  commenced  to  be  much 
in  excess  of  onr  exports.  Seme  of  your  correspondents 
regard  the  aeeesd^  tor  emigration  as  a  proof  of  onr 
prosperity-.  It  is  an  unf  ortonsie  time  for  a  nation  when 
the  symptoms  of  weakness  and  disease  are  looked  upon 
as  proofs  of  healthiness  and  strength — when  Uie  heetio 
flush  of  consumption  is  mistaken  for  the  rosiaese  of 
health,  and  the  nation  disports  itself  in  a  fool's  para- 
dise, unconsdous  of  the  disease  which  is  destroying  its 
oonstitntion. 

We  have  had  five-and-twenty  years'  experience  of 
the  working  of  Free  Trade,  and  ought  now  to  be  in  a 
position  to  judge  of  ita  eSaota.  A  Oovemment  Com- 
miiainn,  ^tpoiatad  to  investigatfl  the  subject,  could  not 
fail  to  briag  to  U^  maiqr  intnrsating  and  instructive 
facts,  but  there  is  little  chance  of  such  an  appoint- 


ment The  great  apostles  of  Free  Tz^ie — those  who 
persuaded  us  to  shut  our  eyes,  throw  opoaonr  ports, 
and  see  what  fate  would  »en>t.aat  l(He  mada  an  enor- 
mous reputation  thniakgi  Bfr  the  majsnty  of  people 
they  are  worshinpsd  aUk  a  devotion  akiiili  jdoes  aei 
fall  short  of  1 1  JaA  J.  Aay  attempt  to  qnaatiaa  Uw  ia- 
fallifaillty  of  tkair  vnadoB  is  at  once  drowa^vnth  cries 
of  ih-inwmi  TBeir  fellowars  are  as  certaiiattfltoircate, 
and  a».tatalerant  of  eyynsstion,  aa  were  t>>  imionente 
of  OaMeo  in  their  MW  tiat  the  sua  lanHM  round 
the  earth. 

Wertttt  once  ptovad  fiiat  Bair  coaMlMtf  policy 
wa*  wToaib  these  gnat  men  would  b«ia4tnger  of 
l<abig  the  vast  lepntation  they  have  acqptnA ;  and  al- 
tlKugh  we  laaat  credit  ttaa  with  eranir  possible 
htnesty  of  iatentioa,  yet  aa  ereq;  one  sees  things 
tlvongh  speciaalta  ia«e  oc  lawrtliiiiiiil,  itia  possible 
Out  such  a  aeiMidsration  as  this'  aiigbt  dn§en  the 
ssalsur  ds  raasotthek  saisfinlss  snfiataai^  ta  oon- 
aaai  from  ihair  vlaica  the  HMmsaa  at  tihiwMA  ia 
alewly  bat  surely  ovmnreadiaB  tbeaiwet  af  sMltrs. 

e>iij  F.  w.  M.' 


amrnma  MACHnn. 

(CotHmedfitm  t>a0»  9BI.; 

Bia,— la  a,  shotBe  laefeatilch  mmabimmtttn  are  four 

acimary,  isiiitiiissi ,  and  nssnntial  motions  for  making 

«•  stitch,  aad  three  adjostaUa  or  mosiBg  paita  to 
■apdata  the  stitch.    These  may  be  i  IriiiiiHad  aafMlows : 

X.  *!»•  Needla-Jibtioa. 

a.  Tte  ShaMiaSitian. 

8.  The  Fatt  mMm. 

4.  The  Main  Shaft  andDriwag  Wheel. 

Tbe  first  thcee  nwHaaaaTe  not  uniform,  dther  sepor- 
•My  or  nnwbinst  Attempts  have  been  made  to  obtain 
uniuiaB'amtion  to  prevent  noise,  or  for  some  supposed 
advantage,  but  such  changes  from  the  correct  motions 
entail  certain  disadvantages. 

The  maohina  mnit  b*  aOti  nalb 

5.  The  Tension. 

6.  Tbe  Thread  Take-up. 

7.  Tbe  Stitch-screw  or  Regulstar. 

Some  machines  require,  in  addition,  other  parts,  as 
a  Presaer  and  a  Lifter,  when  the  onder-feed  is  used. 

The  usual  terms  will  be  used  in  the  description  of 
sewing  machines,  so  far  as  practicable ;  but  to  prevent 
oonfadon  when  comparing  them,  certain  changes  ace 
nooessory.  For  example,  it  is  usuid  to  apeak  of  the 
frame  or  bed  on  which  the  shuttle  slides,  as  the  ekuttle 
race ;  this  bed  being  immovable  it  is  not  appropriate 
to  apply  the  term  race  to  it.  By  using  the  term  thuttU 
path,  it  will  apply  without  confomon  to  a  straight, 
carved,  or  oscillating  shuttle  movement,  cither  sUmng 
or  carried. 

To  the  courtesy  of  the  Howe  Machine  Company,  of 
6t,  Begent  Street,  London,  we  are  indebted  for  the 
following  illustration  of  tbe  first  machine  invented  by 
Elias  Howe,  jnn.,  the  late  president,  who  made  many 
kinds  of  clothing  on  it  at  tiie  mtft  af  IW  stitches  a 
minute.  The  idea  of  this  invention  was  worked  out  in 
a  rough  model  of  wood  and  vrlre,  in  October,  1844.  In 
July,  1846,  he  sewed  by  his  fint  machine  tbe  seams  of 
two  suits  of  woollen  dotbes.  In  1H67  the  same  machine 
was  displayed  at  the  Paris  Exhibition.  A  modd  of  it 
may  be  now  saen  at  the  Musenm  of  Patents,  Sontb 
Kensington. 

It  is  not  a  little  perplexing  to  find  the  invention  of 
the  sewing  machine  claimed  for  France,  and  a  tailor 
the  inventor,  who  had  many  of  his  machines,  in  1841, 
making  army  clothing. 

The  mob,  it  is  stated,  in  tbe  Berolntion,  mined  the 
establishment  in  whidi  the  inventive  tailor  had  a  share, 
and  sent  hi"'  to  die  at  Amplepina  in  great  poverty. 

U  there  be  a  shadow  of  truth  in  this  statement  that 
army  dothing  was  made  by  a  French  sewing  machine 
four  years  earlier  than  Elias  Howe's  successful  working 
of  his  machine,  surdy  we  ought  to  have  suffident 
evidence  of  so  important  a  fact.  Are  our  neighbours  in 
France  so  careless  of  the  reputation  of  their  country- 
men when  most  deserving  ?  Is  it  wise  to  bestow  so 
much  glory  on  war,  and  leave  the  hero  who  conquers  in 
the  arts  of  peace  to  die  in  poverty  unrecomiizea  ? 

If  the  story  of  the  inventive  timer  will  bear  investi- 
gation, we  appeal,  as  "  English  Mechanics,"  to  "French 
Mechanics,"  to  perform  their  dafy,  aad  let  as  have  the 
particulars  of  the  machine,  tbatitaiay  beilloatnted  in 
our  "  English  Mechanic,"  and  duly  huuuured-  If  tbe 
story  be  a  myth,  let  it  be  dealt  with  ae  that  it  may 
not  be  further  drcnlated  by  being  copied  ia  the  public 
press  as  an  establisked  fact. 

A  dose  inspection  of  Elias  Howe's  first  machine  win 
show  that  he  embodied  all  the  essential  movements. 
An  eye-pointed  needle  passed  the  thread  from  a  reel 
through  the  fabric,  then  the  needle  loop  was  formed, 
and  the  shattle  passed  through  it,  the  needle  being 
polled  oat  of  the  fabric  and  the  stitch  tightened,  when 
both  needle  and  shnttle  came  to  the  end  of  stroke;  the 
feed  then  advaaoed  the  fabric  the  length  of  stitch,  the 
shuttle  travelled  back,  and  the  needle  again  penetrated 
tbe  fabric  to  make  another  stitch.  In  the  illustration  it 
vrill  be  seen  the  fabric  is  placed  vertically  on  pins,  the 
pins  being  connected  to  a  rack  plate  which  moved  a  given 
distance,  stitch  by  stitch.  When  the  ra<A  had  teaveUed 
its  full  stroke  it  had  to  be  plased  back  to  epmmenee 
afresh,  the  fabric  being  at  tne  same  time  raad)na(sd  on 
the  pins.  This  feed  motion  appears  now  very  awkward. 
It  was  used  in  other  machines  in  the  early  attempts ; 
and  I  have  seen  a  rack,  and  the  bed  of  the  machine,  a 
yard  long,  so  that  one  yard  could  be  stitched  without 
stopping  to  rcadjnst  the  feed. 

All  the  essential  motions  were  transmitted  iixm  the 
main  shaft,  on  the  end  of  which  may  be  seen  the  driv- 
ing wheel,  behind  the  fabric  and  above  the  machine. 
On  the  main  shaft  may  also  be  observed  the  cam, 
having  the  same  Uad  of  action  as  tbat  attached  to  the 
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SEWING  MACHINE. 

modem  Hove  mftcliiiie,  an  iUnBtration  of  which  will 
follow,  and  prore  to  satisfactioa  that  Eliaa  Howe  de- 
aerred  all  he  received  of  wealth  and  honours. 

Kbbobb  in  Illustkationb.— At  page  281,  Fig.  4, 
the  spool  case  la  represented  resting  on  the  end 
of  the  npright  shaft  ;.  In  snch  a  form  the  needle 
thread  wonld  not  pass  between  the  spool  case  and  its  bed. 
The  surface  of  the  spool  case  and  its  bed  should  be  as 
smooth  as  possible  to  allow  the  thread  to  pass  in  the 
manner  described.  At  page  157,  Fig.  9,  the  thread  is 
represented  passing  over,  instead  of  under  the  reel.  It 
works  mnoh  better  under  the  reel,  bnt  may  not  be  so 
clearly  understood  by  the  thread  being  hid  below  the 
reel.  The  shuttle  should  be  made  in  all  respects  as  re. 
presented  in  the  illustration,  Fig.1.  9  and  10. 

A  Practical  Mak. 
[88]  

HOW  TO  TRISECT  AN  ANGLE. 

Sia, — ^I  have  read  with  interest  the  letters  of  your 
correspondents,  F.  C.  Penrose,  June  aith,  and 
"  O.  H.  S.,"  Jnne  8rd,  on  the  subject,  "  How  to  trisect  an 
angle." 

May  I  suggest  to  them  the  following,  which  appears 
to  me  a  solution  of  the  problem  ?  If  I  am  wroug 
perhaps  they  will  kindly  set  me  right. 


Let  A  P  B  be  a  cycloid.  L  P  K  any  position  of  the 
generating  circle.  Draw  P  Q  H  parallel  to  the  base 
B  C.    Then  A  Q  is  any  arc. 

It  is  required  to  trisect  it. 

Take  T  C,  one  third  of  L  C,  and  draw  the  generating 
circle  in  the  position  T  S  P,  and  draw  fnqm  parallel 
to  base. 

Now  FN  =  QM  .-.  PQ  =  NM  =  LC 

AndLC'=  BC-BL  =  ir  -arcPL  =  arcPK  =  arc  AQ 

■•.  BrcAQ  =  LC  =  3TC  =  8nBi=8pi|=8«roAg 

By  which  means  any  arc  of  a  circle  may  be  divided 
into  any  nnmber  of  parts.  B.  T.  B.  R. 

24]  

TOURISTS'  TRIPS.— NORTH  WALES. 

Snt, — I  have  read  with  great  pleasure  several  letters 
in  the  Eholibh  Mechanic  on  the  subject  of  "  Tourists' 
Trips,"  and  1  am  very  glad  to  see  that  there  is  evi- 
dently a  growing  taste  in  several,  for  thoroughly  seeing 
the  beantifol  scenery  which  abonnds  in  our  own 
country,  in  preference  to  taking  continental  trips.  It  has 
occurred  to  me  that  an  onUine  of  a  walking  tour  under- 
taken by  me,  through  a  part  of  North  Wales,  might  be 
acceptable  to  the  readers  of  the  Ekolisb  Mechanic. 
From  Llandnflno  to  Conway,  four  miles,  thence  to 
Bangor,  fifteen  miles.  From  Bangor  proceed  to  Beau- 
maris (only  a  short  dLitance)  by  way  of  the  ferry,  and 
then  on  to  Carnarvon  (vid  the  Meuai  Suspension 
Bridge),  passing  on  the  way  the  Menai  tabular  railway- 
bridge.  While  at  Bangor,  the  tourist  should  not  faU  to 
visit  the    Penrhyn  slate-quarries,    distant    six  miles. 


From  Carnarvon  a  walk  of  ten  miles 
brings  the  tourist  to  Llanberis,  and  he 
then  has  an  opportunity  to  ascend  Snow- 
don.  A  capital  way  of  doing  this  is  to 
ascend  the  Pa!is  of  Llanberis,  and  climb 
the  mountain  by  what  is  called  the  Capel 
Cnrig  Path,  descending  on  the  oppoeite 
side  to  Beddgelert.  Here  the  tourist  has 
a  choice  of  roads,  and  the  way  I  chose 
was  on  to  Capel  Curig,  a  distance  of  nine 
miles.  WhUe  at  Beddgelert,  visit  the 
pass  and  bridge  of  Aberglaslvn,  and  at 
Capel  Curig  the  falls  of  the  Ogwen. 
From  Capel  Cnrig  to  Bettws-y-coed, 
and  thence  to  Llanrwst.  Here  the  tourist 
may  complete  his  tour  by  walking  to  Con- 
way aud^ljandudno,  thus  completing  the 
circle,  or  he  can  extend  his  tour  in  the 
same  manner  I  did,  by  going  on  to  Den- 
bigh, St.  Asaphs,  Rhnddlan  and  Aber- 
gtde,  calling,  on  the  way  between  the  two 
latter  towns,  to  inspect  the  beantifnl 
church  at  Bodellwydau. 

This  tour  occupied  me  about  nine 
days.  It  would  be  impossible  to  enu- 
merate all  the  objects  of  interest  along 
the  ronte,  but  the  tourist  should  provide 
himself  with  a  guide  book,  in  which  he 
will  find  interesting  notices  of  every  ob- 
ject worth  mention. 

Several  of  your  correspondents  en- 
quire the  most  economical  way  of  doing 
a  trip  ;  I  should  snggest  to  them  to  stay 
each  night  at  a  good  hotel,  breakfast 
there,  and  then,  during  the  rest  of  the 
day,  eat  and  drink  when  they  require  it, 
and  where  they  can  get  it.  Ajiother  plan 
is  to  take  cheap  private  lodgings  at  some 
central  town,  and  from  thence  make 
day  excursions  through  the  surrounding 
district  If  they  wish  to  do  it  very  cheaply,  they 
must  cater  for  their  own  eatables,  &c.,  Ac,  and 
take  a  good  supply  out  on  each  excnrsion.  In  the 
course  of  a  month,  I  intend  taking  a  walking  tour 
in  the  lake  district  of  Cumberland  and  Westmore- 
land, when  I  expect  I  shall  adopt  the  former  of  the  two 
methods  I  recommend,  with  the  addition  of  a  good  din- 
ner at  an  hotel  each  day.  Should  any  reader  of  the 
English  Mbchanic  be  disposed  for  snch  a  tour  I  shall 
be  glad  to  hear  from  him,  with  a  view  of  going  together. 
I  have  not  yet  met  with  a  companion,  and  I  think  it 
decidedly  pleasanter  as  well  as  more  economical  for  two 
to  travel  together.  My  object  is  merely  to  enjoy  the 
scenery,  Ac.  I  am  no  artist,  botanist  or  geologist, 
but  an  ardent  admirer  of  the  works  of  nature.  Should 
any  one  similarly  disposed  address  me  as  below,  1  shall 
be  glad  to  give  further  particulars. 
Donington,  Spalding,  Lincolnshire.  B. 

125]  

TOURISTS   IN  SCOTLAND. 

Sm, — The  many  readera  of  your  scientific  colnmns 
seem  to  be  panting  for  a  Uttle  recreation  to  their  mintU] 
and  no  doubt  not  a  few  of  them  meditating  a  tour,  are 
desirous  of  knowing  where  to  go.  It  is  a  well-known 
fact  that  Englishmen  are  more  given  to  admire  the 
beauties  of  other  countries  than  their  own,  or  rather, 
neglect  these  to  attend  to  others.  I  have  met  with  men 
who  hare  been  round  the  world  who  ha%'e  never  seen 
the  famed  Scottish  lake-scenery,  though  bom  within 
thirty  miles  of  it.  In  Scotland  our  scenery  is  in  many 
parts  very  fine,  and  those  of  your  subscribers  who  have 
travelled  in  many  lands  withont  visiting  it,  will,  I  am 
certain,  find  it  compare  favourably  with  other  countries 
in  this  respect.  The  Highlands  of  Perthshire,  are,  I 
can  conscientiously  say,  a  very  charming  retreat  for  the 
summer  months,  and  to  those  who  are  from  month  to 
month  shut  up  in  smoky  cities,  will  be  found  to  be  all 
that  I  have  stated.  1  may  mention  a  few  towns  where 
capital  and  suitable  accommodation  can  be  had  either 
in  hotels  or  lodgings — viz.,  Crieff,  Dunblane,  Blair- 
gowrie, Pitlochrie,  and  Dnnkeld.  The  drives  around 
Crieff  are  very  lovely  ;  and  those  who  are  advocates  or 
lovers  of  the  water-cnre,  will  find  a  fine  hydropathic 
establishment  convenient  and  healthy.  At  Dnnkeld, 
the  wooded  scenery  is  said  to  be  the  finest  in  Scotland ; 
and  the  tourist  in  the  summer  months  can  get  a  four- 
horse  coach  mnniug  thence  to  Broemar,  rid  Blair- 
gowrie and  Spittal  of  Olenshee,  passing  through  the 
beautiful  scenery  of  Craighall,  a  few  miles  above  Blair- 
gowrie ;  but  I  wonld  recommend  those  who  wish  to  see 
Craighall  in  all  its  grandeur  to  put  up  in  Blairgowrie 
for  a  few  days  and  go  through  the  walks,  which  is  kindly 

rirmitted  by  the  proprietor  on  certain  days  of  the  week, 
have  seen  Airlie  Castle  (the  "  bonnie  house  o'  Airlie  " 
famed  in  song),  and  Hawthomden,  near  Roslin,  bnt 
Craighall  is  decidedly  finer  than  either.  At  Braemar, 
the  tourist  will  be  within  easy  reach  of  the  home  of  onr 
beloved  Queen,  and  can  find  her  ttitting  in  the  parish 
church  of  Crathie,  amongst  the  humblest  of  her  subjects. 
1  would  also  mention  Drummoud  Castle,  near  Crieif, 
the  property  of  Lord  Willoughby  D'Kresby,  with  its 
magnificent  gardens  and  noble  trees.  This  is  the  finest 
place  in  the  county  of  Perth,  and  the  estate  extends  to 
between  80,000  and  40,000  acres.  There  are  also  many 
other  places  in  Perthshire  where  the  tourist  can  spend 
an  agreeable  day  ;  but  I  will  not  further  intrude  upon 
your  space,  but  conclude  by  recommending  to  your 
readers  the  Highlands  of  Perthshire  as  an  el}-sinm  for 
those  desiring  change  of  air  and  a  "  glorious  quiet." 

Epsilon. 

[26]  

THE  BOEHM  FLUTE. 
Sir, — ^Will  yon  permit  me  to  correct  an  error  which 
appears  to  have  been  made  in  the  Enolish  Hecranic 


of  June  10th,  wherein    you  gave  a   sketch   of 
"Boehm"     Flute.      The     Ante     represented    i 
"  Equisonant,"  which  your   correspondent 
describes  in  his  letter. 

I  should  like  at  the  same  time  to  remove  the  impres- 
sion which,  it  occurs  to  me,  "  Orion  "  intends  to  con- 
vey by  his  letter  in  the  Enolish  Mechasic  of  Jnne  17 
— i.e.,  that  the  Clinton  finte  is  being  abandoned  io 
consequence  of  its  inferiority  to  the  other  instruments 
he  specifies. 

In  his  attempt  to  do  this  he  makes  an  unfortunate 
admission,  as  two  extracts  from  his  letter  will  show.  He 
says,  "  I  was  indnced  to  read  Clinton's  essay  on  his 

finte personally  I  know  nothing  of  it."     I  fear 

his  reading  benefits  him  little.  As  to  his  other  asser- 
tion, I  think  he  would  have  some  difilcnlty  in  producing 
one  instance  of  the  Clinton  flute  having  been  "aban- 
doned "  after  it  was  once  fairly  adopted. 

That  within  the  last  four  or  five  years,  the  "  Eqni- 
sonant "  has  to  some  extent  lost  ground,  I  am  not  alto- 
gether prepared  to  deny,  bnt  this  is  mainly  attributable 
to  the  death  of  its  talented  inventor,  who  died  just  aa 
he  had  perfected  his  instrument,  and  might  fairly  have 
expected  to  reap  the  benefit  of  the  years  of  study,  labour, 
and  expense  he  had  bestowed  npon  it. 

Circumstances  have  since  deprived  the  flute  of  that 
publicity,  which  in  these  times  is  so  essential  to  success, 
and  have  given  its  opponents  ample  opportunity  to  de- 
preciate its  merits,  which,  nevertheless,  are  acknow- 
ledged by  all  who  have  given  it  an  impartial  trial,  and 
which  have  alone  enabled  it  to  maintain  its  ground 
as  well  as  it  has  up  to  the  present  time. 

„  JrsnnA. 

[27]  

SQUABINQ  THE  CIRCLE. 

Sir, — ^I  quite  agree  with  the  remarlu  of  Mr.  H. 
W.  Reveley,  respectiiig  the  approximatively  correct 
solution  of  the  squaring  the  circle  by  mechanical 
means  ;  but  it  is  open  to  him  to  supply  a  superior 
method  of  his  own,  on  the  principle  of  ocular  demon- 
stration, as  he  has  thrown  no  new  light  npon  the 
subject. 

We  live  in  a  practical  age  and  we  are  not  np  to  ai 
inftnituvt, 

Abthitr  Oiarcco. 

[28] 

THE  BICYCLE. 

Sir, — J.  Hare  (p.  809)  thinks  I  was  rather  hard  on 
the  bicycle  by  calling  it  dangerous,  and  informs  me 
that  he  has  performed  jonmeys  withont  a  scratch.  It 
was  well  for  him  tliat  he  had  been  so  fortunate  np  till 
that  time.  That  the  bicycle  with  a  few  minor  im- 
provements will  be  the  velooipede  of  the  lutore,  I  by 
no  means  believe,  bnt  that  t  will  have  its  day  like  long- 
sleeved  hats  and  chignons,  and  then  become  the  bicycle 
of  the  past.  U  J.  Hare,  or  some  other  practical 
bicycle  rider,  will  give  me  information  by  answer- 
ing a  few  questions,  I  in  turn  will  give  an  aceonnt 
of  experimental  advantages  and  disadvantages  of 
the  three  and  four  wheelers  (the  latter  I  believe  to  be 
the  velocipede  of  the  future).  The  questions  are  : — 
Does  it  require  much  practice  and  care  to  ride  withoot 
falling  on  a  smooth  rtiad  ?  On  a  bad  road  I  have  seen 
them  twist  about  right  and  left  like  a  stream  of  water 
running  down  a  crooked  brook  ;  is  that  taming  about 
to  keep  them  from  falling  ?  If  so,  and  you  are  in  a  nar- 
row road,  meeting  a  carriage  or  wagon,  is  there  a 
danger  of  running  into  the  carriage  ?  or  falling  when 
tnming  a  sharp  comer  (perhaps  uphill)  ?  is  not  power 
over  the  machine  lost,  by  the  crank's  being  thrown  ont 
of  proper  position?  and  does  the  wheel  rub  the 
thigh  ?  Is  there  a  danger  of  thrusting  the  foot  against 
or  through  the  spokes  ?  In  treading  the  front  wheel, 
sitting  so  far  behind  it,  is  it  not  like,  and  to  be  compared 
to,  sitting  in  a  low  chair,  placing  the  feet  18in.  for- 
ward from  the  seat,  then  trying  to  rise  np  ?  Is  there 
a  danger,  in  jumping  np  when  started,  of  pitching  too 
far  back  on  tjie  saddle  and  doing  yourself  a  personal 
injury  f  Are  the  accounts  to  be  reUed  on  that  we  so 
often  see  in  the  papers,  of  ruptures,  Ac.,  caused  by  rid- 
ing the  bicycle  t  How  do  you  get  it  np  a  steep  hill  f 
wonld  it  make  you  dirty  to  Ing  it  up  if  it  was  dirty 
weather  f  I  took  some  Inggage  (10  years  agol  on  a 
four- wheeler  52  miles  in  8  hours,  I  should  like  to  know 
whether  any  one  has  done  better  with  the  bicycle. 

N.  O.  Laxbobxe. 


rog-i  

AN  APPROXIMATE  MODE  OF  RECTIFYISG  THE 
CIRCLE. 

Sib, — The  following  mode  of  approximately  rectify, 
ing  the  circle  may  interest  your  subscriber*. 

B A. r 


Let  .\  B  C  D  be  a  circle,  E  F  O  H  the  oirenmscTibed 
square  touching  the  cirde  in  A,  B,  C,  and  D.  Let  E 
O  be  one-fourth  of  C  O  ;  and  let  O  G  and  B  K  intersect 
in  L.  Then,  L  G  H  E  F  is  «ctj/  nearly  equal  to  the 
circumference  A  B  C  D. 

If  the  diameter  of  A  B  C  D  bo  Ift.,  L  G  H  E  F  faai 
short  of  the  cdrcnmfeteuce  by  abotit  thejlrf  hundrfdth 
part  0/  an  inch. 
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THE  PHOTOSCOPE. 


[80] 


.  .:  Dear  approach  to  the  qaodratnre 
» foUovH  at  once  from  this. 

RiCHABD  A.   PaOCTOR. 


THE  PHOTOSCOPE. 


Su, — I  Bend  yon  an  illniitration  of  the  pretty  optical 
roenatiTe  toy  Imown  as  "The  Photoecope,"  made  in 
Paria,  bat  which  may  be  procured  of  MeBera,  CaBseU, 
the  pnbliihen  of  the  "  Popolar  Educator."  It  con- 
Bictfl  of  a  oonical  tnbe,  of  which  the  baw  correflponda 
with  a  screen  or  diic7  and  is  represented  by  groond 
glass,  and  the  tnncated  apex  of  the  cone  is  formed  by 
the  microflcopical  lenses  and  focnssing  arrangement. 
Fig.  1  shows  the  whole  apparatus  in  eleratiou.  A  B  is 
the  conical  tube,  having  the  ground  glass  at  the  letter 
B,.  and  the  microecope  slide-stage  at  A.  In  order  to 
iUnminate  the  object,  the  end  of  the  instrument  may 
be  (nmiahed  with  a  reflecting  mirror  like  the  Hol- 
lander's apparatus.  A  light  tin  conical  tnbe,  T,  open 
•t  the  bottom,  is' fitted  over  the  eye-glass  at  £,  when  it 
is  deaired  to  project  an  ima^te  of  the  object  in  the  slide 
on  the  ground  glass  at  B.  The  instrument  is  either 
held  in  the  sun's  rays  so  that  they  impinge  upon  the 
attached  mirror,  or,  if  the  photoscope  is  shown  at  night, 
a  fleet  at  magriesiom  band  is  ignited  at  M  ;  and  whilst 
thu  brilliant  light  Ls  obtained  at  H,  the  figure  becomes 
riaible  at  B  if  the  lenses  are  carefully  brought  to  focus 
by  the  lever  at  L. 

In  lig.  3  the  instrument  is  turned  round  so  as  to 
shew  the  flgnre  (not  a  rara  avii)  on  the  ground-glass 
screen  at  B.     Of  eootaa  some  practice  is  required  in 


using  the  magnesium  band,  and  in  placing  it  in  the 
right  position.  It  wonld  be  better  to  use  a  fixed  mag- 
nesium lamp,  which  wonld  prevent  the  nnsteadiness 
arising  from  the  movement  of  the  hand. 


The  lenses  used  in  this  contrivance  are  shown  in 
Fig.  8.  The  lens  nearest  the  eye,  or  that  to  which  the 
burning  magnesium  band  is  held,  is  a  double  convex, 
and  is  shown  at  A.  The  next  is  BB,  the  stage  to  carry 
the  object,  shown  by  the  dotted  line.  C  is  a  very 
small  double-convex  lens,  of  a  short  tocns,  which  is 
moved  towards  A,  or  away  from  it,  by  the  lever  D, 
The  diaphragm  to  reduce  aberration  is  ^own  at  E  E, 
and  being  a  very  small  aperture,  it  nhows  what  great 
care  must  be  taken  to  get  the  light  exactly  in  the 
centre  of  the  first  lens,  or  condenser,  at  A.  This 
optical  arrangement  is  screwed  on  to  the  conical  body, 
F  F,  which,  as  already  stated,  has  a  circular  piece  of 
ground  glass  fitted  into  the  end  B  (Fig.  1.)— R.  T.  K. 

tSl] 


caujAN'S  battery. 

Sib, — I  should  have  written  on  the  above  anbject 
last  week,  but  I  considered  the  query  a  personal  one, 
and  knowing  "  Sigma  "  to  be  able  to  answer  most  of 
the  questions  addressed  to  him,  did  not  wish  to  trouble 
you  with  two  replies  when  one  would  be  sufficient. 
Finding  that  he  has  not  heard  of  Callan's  battery  under 
that  name,  I  trust  yon  will  find  space  in  your  next  pub- 
lication  for  the  annexed  description  of  one  which  I 
possess. 

Some  five  years  ago  I  bad  occasion  to  vaponrize 
thick  metal  wires  for  some  experiments  I  then  had  in 
hand,  and  finding  that  I  should  require  enormous 
power,  I  naturally  looked  about  for  the  cheapest  mode 
of  producing  it.  Platinum  I  found  out  of  the  qnestiou , 
ana  I  therefore  tried  the  system  of  Dr.  Callan,  and  had 
forty  round  cells  made  in  cast  iron,  according  to  the 
sketch  I  send  herewith,  their  dimensions  being  fin.  high 


and  4in.  diameter.  Inside  this  cell  I  placed  an  ordinary 
porous  one  of  large  diameter  with  a  rod  of  thoroughly 
amalgamated  zinc  in  the  centre.  The  outer  cell  was 
then  filled  with  a  mixture  of  equal  parts  strongest 
nitric  and  sulphuric  acid,  and  the  inner  one  with 
sulphuric  acid  and  water  in  the  proportion  of  one 
of  Uke  former  to  seven  of  the  Utter. 

In  order  to  ensure  perfect  metallic  contact  through- 
out, there  were  no  binding  screws  throughout,  but  the 
wires  were  amalgated  at  either  end,  one  being  cast  into 
the  zinc  rod,  and  the  other  dipping  into  a  hole  filled 
with  mercury,  which  had  been  previonaly  drilled  in  the 
projecting  "  lug "  shown  in  the  sketch  of  iron 
celL 

The  reason  of  my  making  the  upper  part  of  greater 
thickness  than  the  lower,  is  this :  I  found  in  practice 
that  a  great  amount  of  wear  took  place  at  the  surface 
of  the  Uquid,  and  therefore  by  thickening  that  part  the 
cell  lasted  much  longer. 

Mow  for  the  results — the  battery  being  arranged  for 
intensity,  I  used  a  copper  wire  ^in.  diameter,  wmch  was 
melted  inttantlf  with  the  production  of  a  green  cloud 
of  smoke  or  vapour.  Platinum  wire  of  nearly  l-16th  in. 
diameter  ran  into  drops,  but  was  not  vaporized, 
mercury  gave  off  a  perfect  shower  of  sparks  with  a 
slight  report,  and  also  such  a  quantity  of  vaponr  that 
it  partially  salivated  a  friend. 

In  the  and  I  think  I  may  say  that  it  is  nearly  as 
powerful  as  Orove's;  but  it  has  the  following  great 
defects.  While  the  acid  in  the  outer  cell  retains  its 
full  power  all  goes  well;  but  ae  soon  as  it  becomes 
weakened,  the  action  on  the  iron  is  so  enormous  that 
owing  the  ebullition  the  cell  is  in  a  few  minutes  almost 
emptied,  while  the  fumes  given  oS  are  something  to  be 
seen  and  felt  before  they  can  be  appreciated.  I  would 
therefore  not  advise  your  correspondent  to  use  it  unless 
he  make  the  cells  double  the  height  he  requires,  and 
then  only  half  fill  the  outer  one.  Even  then  he  will 
not  have  halt  the  convenience  of  either  Orove's  or 
Bunsen's. 

T.  8.  ConsBES. 

[39]  

MANGANIC   SE3QCI-HYDSATE.— WATER 
ANALYSIS. 

Bib, — "  Manganic  Oxide's"  query  in  yonr  isane  for  the 
1st  iust.  is  not  very  definite,  as  Uia  principal  fact  is 
omitted.  On  what  quantities  does  he  wish  to  act?  A 
method  that  will  suit  perfectly  for  obtaining  a  couple 
of  ounces,  may  be  absurdly  unsuitable  for  manufactur- 
ing a  couple  of  tons,   and  r  j»  vena. 

Therefore  I  forward  him  four  methods,  each  of  which 
is  meant  for  operating  on  a  different  amount,  and  to 
yield  a  resulting  oxide  of  various  purities. 

The  first  is  only  suitable  for  quantities  not  under 
16  pounds,  and  would  succeed  best  with  half  a  hundred- 
weight. In  an  open,  or  a  reverberatory  furnace,  the  oxide 
is  to  be  roasted  at  a  bright  red  heat,  with  small  coal 
and  coke,  or  charcoal  and  water,  in  the  proportion  of 
for  every  100  pounds  of  oxide,  8  of  small  coal,  and  5 
of  coke,  or  else  10  to  IS  of  charooal,  and  96  of  water. 
After  the  oxide  is  well  reduced,  a  current  of  steam  is  to 
be  driven  over  or  through  the  mass  until  it  is  nearly 
cold,  and  the  whole  exposed  to  the  air  and  kept  weU 
wet  for  some  days.  Treated  in  this  way,  the  red  man- 
ganic oxide  yields  about  70  per  cent,  of  the  mangania 
uesqui-hydrate. 

'The  next  two  plans  ore  only  suitable  for  obtaining 
rou^h  sesqui-hydrate,  for  lalioratory  use,  and  are  not 
suitable  for  luge  quantities.  The  method  is  as 
follows : — 

Place  a  mixture  of  lO  parts  of  manganic  oxide,  9  of 
small  coal,  i  of  nitrate  of  soda,  and  5  of  water,  in  a 
crucible,  and  raise  to  a  red  heat  as  long  as  carbonio 
oxide  is  disengage.  Let  it  cool,  lixiviate  with  water, 
wash  well,  and  boil  with  twice  its  weight  of  water,  next 
add  five  times  its  weight  of  sulphuric  acid  of  about 
specific  grarity  1'5,  and  boil  until  nearly  the  whole  is 
dissolved,  let  it  cool,  and  precipitate  with  ammonia, 
wash  well,  and  let  it  dry  slowly.  When  only  a  couple 
or  so  of  pounds  is  required,  Uiis  is  a  very  good  method. 
The  next  mode  is  only  fit  for  obtaining  a  few  ounces 
at  a  time,  and  is  the  following : — A  mixture  of  10  parts 
of  red  oxide,  8  parts  of  peroxide  of  manganese,  6  parts 
of  charcoal,  and  1  of  sodic  carbonate,  is  to  be  raised  to 
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too  high,  (nd  oonseqneoUy  dangeroas,  and  this  Ugh 
pnmm  m»j  Ttry  bom  lo«.  to  6IWni  on  tba  gqoare 
Inch.— J.  H. 

[4080.3— HEAD  INSCRIPTIONS  ON  STONE.— The 
letters  are  cat  deepW,  and  with  the  sides  as  square  as 
poselble  (tho  plainer  the  letters  the  better)  then  a  strip 
of  cold  lead,  a  little  larger  than  the  size  required,  la  laid 
In.  and  hammered  with  a  wnoden  mallet  tlU  the  incised 
apace iaperiectly  filled  (the  hammering  reqoires  mach 
care).  The  snrplaa  lead  is  then  acraped  away,  leaving  the 
surf aoe  quite  smooth. — W.  H.  A. 

[«as.]— SLIDE  REST.— I  caUed  »  J.  D.  L.'i"  atten- 
tion to  my  letter  ol  October  15,  last  year,  correcting  the 
deecriptton  given  by  "  Levers  or  no  Lerersj*'  of  the  way 
of  m»Miifl  a  worm-wheel;  and  since  that  "  w.  H.  N."  has 
given  a  method  in  answer  to  the  same  correspondent, 
which  is  more  faulty  still  than  the  first.  I  ean  say 
** proved"  t*  my  directions,  as  I  have  made  many  for 
eingle  threads,  and  one  for  double,  and  one  for  triple 
thread,  and  I  know,  from  having  tailed  wtthont  In  my 
first  trial,  that  the  notches  must  be  first  cat  in  with  a 
oiroular  cutter  in  the  dividing  machine,  in  order  to  en- 
sore  having  the  desired  number,  before  they  can  be 
finished  with  the  hob  or  tap,  and  I  am  perfectly  sure 
that  any  one  who  has  tried  to  do  without  will  say  the 
same.  The  reason  is  this : — Say  you  want  a  wheel  of 
laO  teeth  to  work  with  a  screw  of  -ISui.  pitch  or  6}  threads 
to  an  inch,  as  is  the  ease  in  my  dividing  apparatus. 
This  wHl  require  the  cironmf erenoe  of  the  wheel  to  be 
IBln.  at  half  the  d^th  of  the  teeth,  at  which  point  the 
diameter-  will  be  rather  less  than  Sfin.  Now  tor  the 
total  diameter  of  wheel,  we  must  add  tne  depth  of  tooth 
—via.,  half  on  each  side,  which  in  this  caae  is  (say)  tin. 
fnU,  makingthe  total  diameter(say)  52in.exactly,andtlie 
oiroiunference  over  all  will  be  IS-ttTin.,  giving  room  for 
rather  over  USsp^oea  o(  'ISin.  each ;  so  that  it  we  started 
catting  as  "  W.  H.  N."  proposes,  we  should  get  US  teeth 
Instead  of  the  UO  that  we  required— to  say  nothing  of 
the  tact  that  the  teeth  would  be  out  of  all  shape,  from 
the  job  being  commenced  with  a  tap  suitable  enough  for 
1S8  teeth,  bat  not  coarse  enough  by  1-lOth  of  its  own 
pitch  tor  making  130  teeth  on  that  particular  diameter. 
Koved.— J.  K.  P. 

[40S4.]— BOAT  STEERINO.— The  power  will  be  in- 
creased exactly  in  proportion  to  the  extra  length  given 
to  the  arms  of  the  yoke.— J.  B. 

[4040].— WHEEL  OEABINO.—BeveUed  wheels  to  ran 
well  most  bo  cross  sections  of  two  cones,  whose  axes  are 
the  axes  of  their  respective  shafts,  and  the  apices  of  the 
cones  therefore  at  the  point  where  these  axes  cut  each 
other.  One  of  these  cones  being  given  there  can  be  but 
one  of  which  the  side  under  ilicse  conditions  will  exactly 
touch  through  its  whole  length  the  side  of  the  given 
oone.  And  therefore  there  can  t)o  only  one  bevelled 
wheel  which  will  gear  properly  with  a  given  wheel  on  the 
aame  shafts.  Both  wheels  must  be  therefore  changed  to 
give  alteivd  speed.— J.  B. 

[4064.]  —  MICROSCOPIC  INVESTIGATION  WITH 
POLAiUZED  LIGHT.— If  '•  H.  P. "  will,  with  your  per- 
mission, kindly  give  his  promised  hints,  I  am  sure  they 
will  be  highly  acceptable  to  many  of  your  readers,  as 
well  as  to  myself.  Muspratt  calls  acetic  acid  *'  the  bane 
of  the  brewery ;"  and  a  ready  method  of  watching  this  in- 
trader  and  instantly  detecting  his  presence  would  be 
▼alnable  to  me  and  many  of  my  **  great  posterity." 
Aoetic  acid  ia  specially  mentioued  {Cirrle  qfthf  SeUncet, 
p.  86)  as  a  polariring  substance.  Perhaps  "  H.  P. "  would 
kindly  give  a  handy  chemical  test  for  its  presence  and 
strengu.  I  find  the  microscope  very  valuable,  and  have 
ordered  a  polarisoope. — John  BAiix.£TC0BN. 

[4071.]— DRAUGHT  IN  BOILER.— Open  up  the  flue 
running  into  the  chimney  and  clean  all  out  thoruughly — 
the  larger  these  flues  are  the  better — and  govern  the 
draui^t  by  the  damper.  Will  find  there  is  nothingthe 
matter  with  the  boiler  in  making  bad  draughts.— J^. 

[4076.]— SOLDEBINO  SOFT  MET AL.— For  soldering 
soft meUl  ose  bismuth,  8  parts ;  tin, 8 parts; lead, 6 parts. 
A  little  mercury  will  make  this  more  fusible,  addition 
of  tin  less  to.— J.  B. 

[4077.]— WATER  AN ALYBI8.— "  Aqua  "  I  think  ei- 

EBcts  too  much  of  the  volumetric  system  of  analysis.  If 
e  will  give  the  names  of  the  solutions  obtained  from 
Messrs.  Oriffin  &  Sons,  I  may  perhaps  be  able  to 
answer  this  first  part  of  his  query.  He  must  not  expect 
to  be  able  to  estimate  the  organic  nitrogen,  carbon,  the 
nitrates,  nitrites,  ammonia,  and  albuminoid  constituents 
by  using  titrated  solntions;  the  nearest  approach  to 
what  he  reqaires  is  Wanklyn's  process,  which  is  scarcely 
more  than  a  series  of  ammonia  determinations.  For 
full  details  of  this  I  refer  "  Aqua  "  to  "  Water  Aualyats." 
by  B,  T.  Chapman,  Gs.  (Triibner),  or  if  he  particularly 
wishes  it,  1  will  give  an  outline  of  the  process.— Qkobok 

X.  D&TIB. 

[4063].— CLEANINa  WHITE  CORAL.— Moriatic  acid 
diluted  with  four  times  its  weight  of  water  will  answer 
the  purpose.  He  must  let  the  ooral  remain  in  the  solu- 
tion and  watch  the  effect  till  satisfactory,  then  wash 
well  in  clean  water.— Ak  Old  Riudkr  or  thk  Ms- 

CHAMIC. 

[4083.]— CLBANINO  WHITE  CORAL.— Place  the 
coral  in  a  running  stream  toraweekor  ten  days,  turning 
it  once  or  twice  to  let  the  stream  Impinge  on  the  difTer- 
«nt  sides. — J.  B, 

[4064.]— COUETS.- In  reply  to  the  query  of  "  W.  R." 
the  following  may  be  interesting:- llie  comet  expected 
by  astronomers  is  known  as  D'Arrest's ;  it  has  not,  t 
believe,  been  detected  yet.  Mr.  John  Birmingham,  of 
Tuam,  and  Mr.  Oeorge  J.  Walker,  of  Teignmonth,  have 
both  made  repeated  observations  for  the  re-diaoovenr  of 
the  comet,  but  thev  have  not  been  saceessfol  in  their 
•ITorts.    The  position  cf  the  comet  on  the  Uth  inst.  is 

Sredicted  to  be  RA,  ISh.  a7m.  SSs.  and  NPD  77^  G8-.  On 
lis  date  it  should  therefore  be  situated  a  little  to  the 
north-east  <d  the  star  Delta  in  Serpens.  The  comet,  it 
visible,  certainly  cannot  be  seen  with  the  naked  eye  but 
only  with  the  assiatanee  of  the  most  powerful  telescopes' 
The  comet  recently  discovered  by  Dr.  Winnecke,  is  nn- 
tavourably  situated  for  observation.  —  Wiluak  E. 
Dcmniie,  Hon.  Sec.  O.A.8. 

[4085.]— PERRY'S  MICROSCOPE.— "  Salopian  "  is 
informed  that  the  distance  between  the  lens  and  object 
glase  is  ^in.  The  microscope  can  be  had  for  80  stamps 
from  the  maker,  E.  Perry,  Sherboame-road,  Birming- 
ham.   (Sea  advt.) 

[4087.1— aLABS  PAINTING.  — I  herewith  furnish 
"8aUe^'  with  browns  and  blue.    For  brown  nse  flux. 


which  is  formed  thus:  glass  of  lead,  lib.;  pearl  ashes,  6oe.; 
borax,  4os. ;  arsenic,  los.  This  mixture,  treated  like  the 
one  given  in  No.  IS,  p.  388,  produces  a  very  soft  flax,  with 
a  strong  vitrifying  power.  Glass  of  antimony  (black). 
By  the  mixture  of  the  red  and  yellow  as  given  (p.  3B6),  a 
great  many  browns  may  be  produced.  Bine:  to  the 
above  flux  add  a  sixth  or  an  eighth  part  of  ultramarine, 
and  keep  It  in  fusion  till  the  ultramarine  vitrifies.  To 
darlceu  the  colour  withont  increasing  the  quantity  of 
ultramarine,  raftre  fluxed  with  borax  may  be  employed. 
A  deep  and  very  good  blue  may  be  prepared  by  safte, 
1  part  to  4  parts  of  either  flax  inth  a  little  borax. 
Vitrify  the  mixture  in  a  strong  fire,  and  prepare  it  for 
use  by  levigation.  A  strong  body  of  this  colour  will  give 
the  effect  of  blackness.  For  a  weaker  blue,  the  quantity 
of  aafl^  must  be  diminished.  As  I  do  not  know  where 
**  Sable  "  resides,  I  cannot  say  where  he  can  get  them, 
only  at  any  respectable  ehemiat's. — D.  F.  Ashton. 

[4087.]— RAILWAY  OOABD'S  WATCH.— A  good  Eng- 
lisn  "  frame  "  lever  is  the  lieat  watch  anyone  can  have  for 
keeping  time;  the  "  three-quarter  plate,'' though  more  ex- 
pensive, does  not  go  better,  and  anvthing  worth  having 
win  cost  £5  and  £%.  Persons  who  do  not  mind  going  to 
a  little  more  expeuse  to  be  sure  of  a  good  watch,  and 
always  perfect  time,  can  got  one  with  a  compensation 
balance,  rated,  for  ;C8  to  4U.  These  are  all  in  silver 
cases ;  they  can  be  had  in  gold  tor  about «  more.  I  do 
not  enclose  a  diagram,  as  It  would  be  impossible  for  any 
one  not  aeqnainted  with  watdies  to  tell  a  good  from  a 
bad  one.  The  holes  abaohitely  necessary  to  be  jewelled 
are  flve  In  number — both  the  balance  holes,  always 
Jewelled  In  every  vratch,  both  the  'scape  wheel  holes,  and 
one  fourth  wheel,  or  seconds  hole.  It  is  a  mistake  to  go 
to  a  Jeweller's  or  silversmith's  either  to  buy  or  to  have  a 
watch  repaired,  especially  a  person  to  whom  money  is  an 
object.  I  speak  to  those  who  wish  to  possess,  and  to 
those  who  value,  a  good  watch,  and  with  no  intention  to 
injure  anyone.  The  reason  ia  obvious,  it  takes  at  least 
ten  years  at  the  bench  to  become  a  good  workman,  not 
a  thorough  one.  The  less  Jewellery  in  a  watchmaker's 
"  show  "  the  better  the  workman,  and  I  may  as  well  In- 
clude Dutch  and  American  docks,  and  cheap  watchea  in 
the  same  category.  Not  that  good  watch-makers  do  not 
keep  such  things,  but  beoaase  they  will  rather  be  fotmd 
inside  the  shop,  or  perhaps  hidden  quite  out  of  sight. 
They  are  acknowledged  only  to  prevent  the  loss  of  a  sale 
or  a  possible  customer.  It  ia  needless  to  say  these  re- 
marks apply  only  to  London  and  the  larger  towns.  In  the 
country  watchmakers  are  everything,—"  umbrellas  to 
mead,'  teapots,  and  even  opticiana.- Nobodv. 

[4096.— SILVER  COIN.— I  made  a  mistake  in  reading 
on  the  sketch  KAKOLUS  REX.  FR.,  Mr.  H.  W.  Henfrey 
is  quite  right  reading  RICARDUS  REX.— Bebhabdin. 

[4113.]  —  PHOSPHATE  OF  LIME.— This  valuable 
sabstanoe  is  used  to  a  large  extent  as  a  manure ;  is 
known  also  as  "  ooprolltea,"  and  is  found  in  the  tertiary 
beds  of  mou^talnooa  districts,  such  as  Norfolk  "Crag;'' 
but  before  using,  it  is  usual  to  purify  it  by  the  addition 
of  sulphuric  add,  which  liberates  a  portion  of  the  pfaoa- 

E boric  acid — under  the  influence  of  which  part  of  the 
oue~earth  is  rendered  in  the  form  of  tolerably  pure 
superphosphate  of  lime.  The  use  of  this  as  a  manure  is 
to  keep  up  the  suwly  of  mineral  mattrr  in  the  plants. 
If  these  mineral  bodies  be  present  in  the  ground  in 
small  quantities,  and  it  treah  crops  be  continually  carried 
off  without  provision  tor  the  return  of  matter  so  re- 
moved, the  land  will,  in  process  of  time,  become  ex- 
hansted,  and  sterility  will  be  the  inevitable  result.  It 
is  now  well  known  to  the  practical  farmer  that  the 
snperphosphate,  when  drilled  in  Judiciously  with  tho 
turnip  seed,  fltimolates  the  growth  of  the  plant  in  the 
earliest  and  most  critical  stage  of  its  existence,  and  in 
this  manner  secures  a  far  more  abundant  return  than 
when  the  supply  is  omitted.  Phosphate  of  lime  is  used 
also  in  medicine,  and  is  obtained  cnemicallv  pure  by  the 
following  process; — burnt  bone   or  f»i*wi  charooal  is 

Sut  inta  large  pans,  and  hydrochloric  acid  is  added  in 
le  proporuon  of  about  16  gallons  for  every  cwt.  of 
obarcoal  employed,  then  the  pans  are  filled  up  with 
watarand  stirred  daily  tor  abont  a  week ;  the  charcoalis 
then  allowed  to  settliB  and  the  liquid  dnwn  off  into  a 
suitable  vessel,  and  pommon  soda  is  added,  until  it  no 
longer  occasions  a  precipitate ;  this  is  allowed  to  settle. 
The  liquid,  which  is  a  eolation  of  chloride  of  soda  or 
common  salt,  ia  drawn  off  and  the  precipitate  repeatedly 
waahed  with  water,  until  the  presence  of  hydrochloric 
acid  cannot  be  detected  by  nitrate  of  silver ;  it  is  then 
strained  to  tree  it  from  the  water  as  much  as  possible, 
preesed  and  dried,  and  ia  then  ready  for  the  market. 
The  charcoal  which  Is  left  in  the  paru  tamisbee  (after 
waahing)  animal  charcoal- pure  for  organio  analvsis. 
Phosphate  of  lime  is  taken  as  a  medicine  principally  in 
the  form  of  "  ayrup  of  the  hypophosphltes,^'  and  ia  used 
where  disintegration  ot  the  baman  frame  exists.— 
A.  E.  Tuokbb. 

[4114.]— METRICAL  ACT.— Not  having  the  sUtates 
at  hand  I  cannot  speak  with  certainty,  but  I  think  that 
the  Metrical  Act  passed  in  18M  or  1886.  In  reply  how- 
ever to  "  Inquirer  "  and  to  "  Blacksmith  "  (page  '881),  I 
give  the  subjoined  tables  ot  equivalents  between  French 
and  English  weights  and  measures  from  the  "Engi- 
neer's Pocket  Book": — 


words  "unknown."    It  I  can  get  thebookI«fllriK.i, 
another  number,  some   more  particnlan  atieu  ii 

BSBBABOni.  "^ 

[4118.]— AIR-STRUNG  PUMP.— If  "Coal  HuWrtl 
take  his  pump  on«,  or  rather  the  pipes  that  art  iitt, 
water,  he  will  find  that  the  short  pipe,  which  is  nirf 
the  blast  hole  piece,  is  what  U  called  bksi  hdsart^^ 
that  is,  all  the  holes,  ornearly  so,  are  more  or  lea  cioV.* 
up  with  dirt,  so  that  the  water  will  not  enterf^uM^ 
to  follow  the  bucket  in  lU  upward  stroke.  tl^L 
"Coal  Miner"  Is  not  aware  that  when  the  bub 
decends  in  the  pump  barrel,  the  greater  part  of  th«  ii< 
which  lies  between  the  bucket  and  clack  Is  toned  tbnut 
the  bucket  valve,  provided  the  chuk  is  air-tiglil,  jS 
consequently  there  is  a  partial  vacuum  or  empty  nno 
the  atmospheric  pressure  pressing  upon  the  top  liirji 
the  bucket.  BO  that  if  it  is  only  a  Sin.  pwnp  there  is  UHL 
nearly,  addiUonal  waieht  to  be  lifted  si  fach  unnl 
stroke  of  the  bucket.  The  blast  hole  pleoe  is  usuOt  i 
short  pipe,  perforated  vitb  a  number  of  holes  stOt 
sides,  with  a  wood  ping  driven  into  Uie  bottom  cat 
Sometimes  thev  are  put  in  without  a  blast  hole  siea 
with  only  a  plain  pipe  open  at  the  end  instead.  If  tk 
blaetholeaarealr-ti^t,  the  water  will  not  asoendthman 
the  clack  sufficiently  to  counterbalance  theatmosiibeTk 
pressure.- Barj;.  VaLva. 

[4117.]— BULLION  IRON  CEMENT.— WUUan  RiD 
of  Bourne  Brook,  near  Birmingham,  can  supply  "B.O.H.' 
with  the  above.- LiuiB. 

[4iao.)— FLY  PAPER&— Sugar  and  water.  In  whlcl, 
bits  of  quassia  bark  are  soaked  is  the  beat  thing  tolt- 
stroy  house  lUes,  as  the  bark  is  poison  to  them.— J.  B. 

[4W».]— DISTILLED  WATER.-" Moses"  shonM  ue 
anapparatos  tordlstininn  vater  similar  to  the  engnviii!, 


Measures  ot  Length. 

Millimetre  '^  0-08987  in. 
Centimetre  =  0'898706  in. 
Decimetre  =  8-9!n07t  in. 

)•>  89'S7079  in. 
-  s-98aaen  ft. 
=  l'098688yds. 
Kilometre  =  10W-68B  yds. 
Myrlametre  =  fl'SUS  miles 

Superficial  Measure. 

Square  f  =  1186068  square 
metre  I  yards. 

Are  ■=  OOXett  rood. 
Hectare  =  2-471148  acres. 


Measures  of  Capacity. 

Litre  /   •=1-780778  pint. 
""«  1   =  0'2SIUU«e7  gaUon. 
Decalitre  =  3-tlO096«8  gaL 
HectoUtre  =  aa«ie668  gaL 

Weights. 

Gramme  =  15-483  grains 
ITroy. 
Do.         =  0-648  dwt. 
Kilogramme    —    2-(I79  lb. 
[Troy. 
Do.  =■    1-306    lb. 

[Avolrdnpols. 


Any  bookseller  vrill  procare  from  the  Queen's  pilnten  a 
copy  of  the  Metrical  Act,  with  table  of  statntory  equiva- 
lents, for  a  shilling  or  less. — J.  B. 

[4116.]- TROPICAL  FIBRES.— The  book  In  question 
has  for  title  "  Tropical  Fibres :  their  Production  and 
Eeonomie  Extraction,  bvE.  O.  Squler,  formerly  Minister 
ot  the  United  States  In  Central  America.  London: 
Sam.  Madden  A  Son,  price  6s.  I  wrote  to  the  firm, 
8am.  Madden  A  Bon ;  but  my  letter  returned  with  the 


and  ot  which  the  toUowisg  is  a  dMofplioii.  A  ii  a 
retort-stand, B  a  retort,  an  d  C  is  s  spintUjuji  or  ay 
other  convenient  heating  appaislss,  0  i<  •  nue' 
containg  a  small  spiral  tnbe  endlsfiac.  Wkeslaiw, 
the  beak  of  the  retort  B  should  be  lalai  is  Iks  ad  « 
the  spiral,  and  the  tabe  D  lUed  a;  idU>  nier,  eUeb 
ahould  be  frequently  changed  Ths4iitlll«dnt«U4u- 
charged  at  E.— Wai,TKB  3.  Micholls. 

[4133.]- DISTILLED  WATER.-1I  •Hoim''  ««*» 
any  quantity  ot  distilled  water,  be  irfl]  tul  Uu  ol' 
saucepan  of  no  nse.  The  beat  plan  is  to  drill  t  holt  m 
the  top  of  the  kitchen  boiler  and  tx  in  it  a  (u  ppt- 
carry  It  through  a  cold  water  tank,  if  one  is  nesr,  w  » 
bucket,  which  he  must  keep  filled,  and  lie  will  Dud  >»• 
wants  supplied  wlthoat  further  trouble.  He  mnit  tr- 
range  his  pipe  so  that  he  has  no  lodgment  of  water  Ui 
it,  and  the  highest  point  must  be  above  the  leak.— V. 
W.  O. 

[4138.]— SOLDERING  BRASS.— .Vothlng  better  thsu 
Dr.  Burnett's  disinfecting  flnid— •.«.,  chloride  of  sinc- 
-J.  B. 

[41-2S.)—SOLDERINO.— I  alirsys  solder  bras*  with  Uie 
ordinary  flux  (hydrochloric  acid  klUed  withaine);  can 
give  others  if  required.— Ccbbut. 

[4136.1  —DAMP  WALL.-I1  the  waU  will  not  hold 

easted  damp-proof  paper,  tack  it  to  the  plaster  and  parte 
10  ordinary  paper  upon  IL    The  damp-prool  paper  can 
be  bought  at  the  paper-hanger's.— LuB. 

[4136.]- WALL  PAPER.— Wash  the  "".^'^''nJSiffZj 


Ing  with  two  or  three  coats  of  shell  or  seed  lac  ^"*? 
in  naphtha  or  methylated  spirit.  IQl  a  slight  ^»J*  •»" 
pears  on  the  face  of  the  idaster  showing  that  R  will  B« 
absorb  more. — J.  B. 

[4198.]- WATCH-MAKINC—  lieB  t" '°'?7".  "£?Sh 
pensating  BaUnce"  that  the  jewels  ore  fi=«|*Si;*'„ 
pUtes  by  being  fitted  into  brass  settings  of  tbeuowa. 
and  thtt  are  fitted  into  the  pUte,  and  kept  to  »* '{JS 
by  two  or  sometimes  three  small  eorewa.  I  r~;ivn«t 
it  would  be  a  dlfllealt  thing  for  any  one  «a^%*''££^ 
the  apparatus  and  the  practice  of  a  watch  J***""!  n^ 
regard  to  the  magnetic  balance,  lamacRyto'ay  w 
there  Is  no  care  Bat  to  put  a  new  one,  and  also  s  w^ 
pendulum  spring.  1  am  not  aware  of  anv  m«^  " 
destroying  the  magnetism  of  a  piece  ol  sted  eioemw 
making  it  red-hot,  which  of  course  would  spoU  a  wsk" 
balance.- Hbhbt  Cbafmax. 

[41SJ.1— FISHERMAN'S  NETS.— For  g»»4•°^'i?i 
hank  of  ■aUmaker's  twine,  mb  abont  half  an  oo><*' 
common  tat  on  it,  then  dipit  In  Stockholm  *^\Z^Mti 
end  over  a  pin  or  nail,  and  put  a  stick  throogn  toe  °<J'^ 
part,  and  twist  H  untU  all  the  tar  b  »<in«e«?i'S!Li; 
but  see  that  every  part  Is  coloured ;  then  baU  It^"^ 
as  worsted,  and  fill  your  neHIng  needle  (thta  3J>".^ 
make).  Now  stretch  a  piece  of  stout  "Upcorf  •'»'*^ 
headline,  same  length  as  net  required,  and  begm  »  "" 
right  hand,  and  vrorktowards  the  left,  forming  s  ci^ 
hitch  with  the  twine  round  the  cord,  every  inch  for"' 
of  mesh  (Fig.  1),  then  form  a  second  tier  of  diss"  «. 
passing  the  needle  up  through  the  last  mesh,  do» 
ward  Uie  right  hand,  underneath,  over,  and  under  i" 


^    /   G  .   X 


own  part  (see  Fig.  J).  Draw  It  tidit  ">*  •*«?'*|J,^ 
size  ot  the  mesh  by  the  fingera  of  tta  l^„'»»*l,.r^4 
bettwnet  for  a  gardenwoSd  bawhatlsooUeda  dlaavw 
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-^ji  n^  aam*  s*  •hip*  !>•▼>  worked  round  their  "poop," 
Sdrh^m  .toBt  w'upl^rd  or  ratlin  Itoo.  Pot  two 
Iron  balUboriunital,  u  f»r  «p»rt  »■  length  ol  not  r^ 
a^i^sdrtMuina  in  mind  th«t  when  finished  and  seized 
into  iU  proper  pUoe,  -it  work,  np  one  foot  In  eTery  ten, 
^^ne  end  of  the  lino  f.rt  to  one  of  the  bolti,  and 
DUM  U  orer  the  other  bolt,  until  you  have  got  aa  many 
SSteaairidth  of  net  reauired-Jl  thl.  to  6e  •trotchei 
SerfacUr  U«ht.  and  aU  the  narU  oloae  together.  Take  a 
fSeiSa^itt;  and  mark  the  pUoe  for  the  aelihiga,  or 
tvtom.  tylngeTCfy  alternate  two  with  twine.  Bappoae 
U,\?%«ted  a  net  whleh  when  done^  wa>  to  «I1  "P  • 
\^t*mt.  long,  by  9*in.  wide,  and  the  alie  of  the 
d'SSmSrio  belin.^y  Sin.  then  the  length  between  the 
boiu  ahoold  be  88ft.  and  the  number  of  part*  ol  line  on 
Wretch  nine,  and  the  diaUnce  between  chalk  marka  for 
raisings  ain.—W.  W.  Laskim,  Scarborough. 

f411IW— yEBN  CA8K.— 11  the  dealgn  ia  too  heavy,  out 
tlie  leaa  off  le™l  with  the  top  of  the  hon  and  aorew  into 
eMdMOength  of  (  iron  ga«  pipe,  and  get  a  light  metal  rib 
nuide  to  go  ronad  the  top,  which  can  bo  acrewed  to  the 
ton  ends  of  the  tubing.  The  clumainess  depesda  on  the 
^rle  of  work:  mine  is  as  light  and  elegant  as  a  case 
n«*ds  to  be. — T.  Fi.stck>ii. 

(«SW— BIDBSKAL  TIME.— If  "  W.  H.  C."  to  in  poe- 
sMcian  of  a  transU  instrument  he  will  find  UtUe  dlA- 
oidtT  In  eetting  Us  elook  to  suet  aidereal  time,  and  a*. 
r.«rtaininiiiU  performance.    What  he  will  hare  to  do  ia 
io^maka   it  work  Oh.   Om.  Oa.  at   the  insUnt  of  the 
nmaaage  of  the  first  point  of  Aries,  or  the  intersection  of 
itaeeoUptio  andeqnator,  oyer  his  meridisn,  and  to  ascer- 
tain whether  it  oontlnaea  to  do  so  or  not  day  by  day,  and 
If  not  what  is  the  Tariation.    The  passage   of  the  oom- 
mencament  of  Ariea  itself  does  not  admit  ol  obsarration, 
mM  there  to  nothing  (o  mark  Ha  position  In  the  heavenai 
bnt "  W.  H.  C."will  find  in  the  "  Nautical  Almanac,"  or  in 
"  Dietriohaen  and  Hannay'sAlmanac,"  a  list  of  star*  whose 
right  aaoenaiona  have  by  continual  obserration  bee  n  rery 
al^eurateiy  determined,  and  as  right  ascension  is  no- 
thing more  than  the  distance  in  time  from  Aries,  ne  may 
obaarre  one  or  other  ol  these  sUrs  instead  of  that  point. 
Vt  the  instant  ol  the  passage  of  the  star  chosen  for  ob- 
serration onr  the  middle  wire  of  his  transit,  the  time  by 
the  clock  sappoaad  to  b«  going  should   show  the  right 
■acenaion  of  the  star.    If  It  does  not,  the  deck  must  be 
altered  by  the  diflerence.    He  will  no  doubt  haye  been 
able  to  set  his  clook  so  that  this  difference  shall  not  be 
very  large.    After  he  ha*  In  thto  manner  brought  bis 
clock  into  some  accordance  with  the  bearena,  be  may, 
by  comparing  the  time  which   it  girea  with  the  right 
aacenslanaoTsereral  star*  taken  from  the  almanac,  ob- 
tain a  differanoe  for  each  object,  and  the  mean  of  those 
will  gira  the  differ«nce  on  sidereal  time  for  any  inatant, 
called  the  "clook  error."  The  daily  sidereal  loss  or  gain, 
!.«.  the  "rate,"may  be  ascertained  by  a  comparison  of 
the  errors  for  dUTereut  daya.    Haring  found  the  "  clock 
error  "and  "rate,"  he  may  if  he  pleases  oorrect  his  clock    ^^  ji 

s^-^rm'S;.S'SJ,^&°i^r.*ssi»t,rutK  ff^'^^    •»~'-. "  «>  -  ^^^f^^^^ 

•S^T^^lSI^^'^'.'SSSlSSL'' i'^^!^.  "T^;:?^EOAIL-"E.  H."^-r Pr^-n^ 

cTta  not  furnished  with  a  transit  instrument,  he  may  rinegar  lor  domestic  purposes  by  adding  t«  each  gaHon 

MrhawTconlriTesome  subsUtute  lor  It,  such  as  the  ol  syrap  composed  ollilB.  sugar,  and  1  gaUonol  wat«. 

Smooth  edge  ol  a  board  ptoced  accurately  perpendicular  a  quarter  of  a  oint  of  yeast.    "*»?'«<»  *J™  *»y".'V 

and**  »me  dlsUnoe  duTsonth  of   i  small  hoto  in  a  a  ^emnerature  Wtween  77"  and  88-  (SB"  and  80°  Cent.), 

*^^     "*  -     .  ...  ..•.i>  i..__-ix   111  \...   .. «■_!.••>  tin  Boat  lA&fl      4n   allmw     a#     Kalnr*     rlMlvn 


••  Printer'a  Register."  It  and  the  "  Register  "  are  only 
ad.  monthly;  and  the  "  Dictionary," when  complete,  can- 
not fail  to  be  of  the  utmost  servloe  to  all  "Young 
Printers." — T.  Johhsov. 

[41«.]— COIN  OR  MEDAL.— "Exergue's"  coin  is  one- 
third  of  a  farthing,  ooined  for  Malta  in  1887.— H»!«iiT  W. 
HiarxzT,  M.N.S.,  «c., 

[4149.1— ELECTRICITY  AND  EPILBP8T.— It  to  ex- 
oeedln^y  unlikely  that  electricity  can  do  any  good  in 
thU  diseaae,  nor  can  medicine  do  more  except  Dy  attend- 
ing to  the  general  health.  Epilepsy  is  either  due  to  an 
organic  defect  in  the  brain,  derived  from  ancestry,  or  in 
some  caaes  to  the  formation  of  a  "cyst"  or  parasitic 
Inmate  within  the  head ;  and  in  neither  ease  can  any 
direct  influence  be  exerted :  good  food,  proper  air  and 
exercise,  and  cleanliness,  are  the  only  agenta.— Bioiu. 

[4180.]- BOILEB  FEEDING.— "  The  OiJhrd  In- 
jector "  is  considered  the  best  substitute  for  the  force 
pnmp ;  detailed  in  our  MacHASic,  Vol-  X.,  No.  S40,  Got. 

ag,  im.—i.  h. 

[4151.1— OBCHI8.—The  orohi*  described  is  most 
likely  "  Orchis  Fusca,"  which  to  torger  than  "  Orchto 
Ustntota,"  but  sometimes  hardly  dlstingntohable  from  it. 

— TBKaSIUAM. 

{4188.1— COLOURINO  IRON  'WIBE.- "  A.  E.  O  "  can 
colour  hto  iron  wli*,  which  must  be  bright  and  cleai^ 
with  green  lacquer,  by  heating  the  wire  on  a  store  and 
dipping  it  in,  11  it  to  in  the  bundle ;  if  not,  he  could  use  a 
brush;  he  will  find  thto  give  it  the  required  brass 
colour.  Pina  are  coloured  by  boiling  them  in  tin 
shavixigs  and  cream  of  larUr  in  water,  which  gives  them 
the  white  colour.— J.  M. 

[4154.1— STEEL  PLATE.— "H.  W.  H. "  mustpnt  his 
■tad  pUte  in  qntok  lime,  poonded  very  fine.  Thto  will 
keep  nfor  many  years  if  it  to  pot  in  a  dry  plaoe.— J.  M. 

[4164.1— ENORATED  STEEL  PLATE.— The  best  plan 
for  "EL  W.  B."  to  preaarve  hto  ptote  to  to  tot  the 
wax  stop  on  it,  and  keep  It  in  a  dry  ptoe*.— Psna 

PiKDAB. 

[4165.]— LANTERN  LENS  FOB  PHOTOOBAPHT. 
—It  to  not   only  possible  to    use  the  same  lens   for 

rirtraitnre  and  magic  lantern,  bnt  eaay  to  aooompllah. 
am  doing  the  same  thing  he  wishes  to  do.  First  ob- 
tain the  focal  length  of  the  Inia,  then  place  a  picture  in  the 
lantern ;  with  the  rack-work  move  the  inner  fittings  con- 
taining the  lenses  to  the  centre  of  the  outer  fitting, 
meaaun  from  the  picture  to  the  centre  between  the  two 
lenses,  the  same  distance  aa  the  focal  tongth,  make  the 
ttoszto  of  the  Unlem  the  |  length  to  receive  the  lense  at 
the  dlatance  just  obtained.  For  price  of  tons  see  the 
sixpenny  sale  column. — ^W.  H. 

[415ai— WATER   PUMPS.— Rule  to   find   the  num- 
ber of  pilous  a  pump  will  lift  per  minute.    Square  the 
diameter  in  inches,  and  multiply  by  length  of  stroke  in 
inches,  and  by  -003688,  and  by  {ha  number  of  strokes  per 
'^^        8x  8-84   X    10-640   X    ■008888 -l-8inia 


[4168.]- LEAD  STICKING  TO  STEEL.— "  Anon  " 
will  find  that  if  he  btockleads  hto  steel  before  hardening 
it,  the  lead  in  whleh  he  htrdens  wUl  not  adhere  to  It,  aa 
actual  contact  will  t«  ;>'  evented  between  the  lead  and 
the  steeL— HsnT  CBArnAic. 

[4166.]— ASTRONOMICAL.— T.  Bound,  Handsvorth, 
may  convert  heliocentric  totltnde  and  longitude  IL  and 
1)  into  geocentric  (L'  and  (')  by  meana  of  the  following 
Equations  :— 

c  =  S  +  180=-  I 
te„g,>«?5>?J- 


metal  plate.  With  his  eye  at  the  hole  he  may  observe 
the  atars  as  they  disappear  behind  the  board,  or,  if  he 
likea  to  arrange  it  so,  aa  they  pass  from  behind  it.— 
Hbiibt  T.  VmA». 

[4134.].— STAINS  IN  CLOTH.— "  H.  A."  can  tokethe 
st*lna  out  of  his  cloth  with  liquid  ammonia,  by  applying 
It  to  the  red  spot.  A  small  quantity  to  snfllcient.— J.  Mi 
[4184.]— STAINS  IN  CLOTH.— "H.  A."  can  remove 
the  red  stains  that  he  speaks  of  by  ammonto  or  any 
other  strong  alkali,  the  object  being  to  decompose  the 
orgude  aau  (sulphate  of  pierine,  I  beUeve)  whleh  to 
formed  by  the  sulphuric  acid  combining  with  the 
matsilato  of  the  cloth.— A.  E.  Tncua. 

[4187.]— BRAZDJO  BAND  SAWS.—"  Subscriber" 
must  bring  the  two  enda  of  the  saw  close  together  and 
fasten  them,  then  take  a  small  pan  of  charcoal  and  place 
It  onder  the  enda,  and  then  direct  the  fiame  of  a  blow- 
pipe upon  Uiem.  The  ends  will  soon  become  red  hot, 
when  anrlnkto  some  borax  (powdered)  upon  them,  and 
then  add  yoor  aolder  with  a  ptoce  <d  iron.  The  way  to 
make  the  solder  to  to  melt  8  parts  of  brass  filings  and  1 
part  of  allver  in  a  cradble,  and  thto  when  poured  out 
most  be  filed  away  and  the  filings  put  into  a  solution  of 
sal  ammoniao  in  water.  When  wanted  fj r  use  this  must 
be  taken  out  with  a  ptooe  of  Iron  rod  and  told  on  the 
ends  ol  the  saw  until  melted.  When  the  enda  are  firmly 
united  and  quite  cool  yon  may  file  off  the  superfluous 
sdder.  I  do  not  know  that  this  to  the  best  way,  but  It  to 
the  way  I  have  always  aeen  it  done.— F.  W. 

[4141.]— ELLIP800RAFH.— I  have  an  instmment 
such  as  Thomas  Smith  wants,  which  I  made  in  1867,  and 
sent  a  aketch  of  to  the  JSn^iaieffr,  on  November  7th  that 
year,  and  it  appeared  about  a  fortnight  after  in  that 

Sfex.  It  to  exactly  suited  to  Isometrical  drawing,  aa 
ere  to  only  one  adjustment — vto.,  an  expanding  crank 
lor  any  atoed  ellipse  up  to  8  inches,  so  long  as  you  do  not 
XBqoIre  to  alter  the  proportion  between  the  axes,  and 
vott  can  strike  the  complete  oval  without  moving  the 
inatrument.  X  have  not  time  to  make  a  drawing  ol  it 
just  now;  it  is  rather  troublesome  and  expensive  to 
make.— J.  K.  P. 

14145.1— OIL  VABNISH.— The  best  varnish  lor  oil 
paintings  is  made  of  mastic  and  turpentine.  Copal 
vamiah  to  more  dnrable,  but  the  mastic  vamtoh  to  more 
commonly  used,  as  it  can  be  removed  and  renewed  with 
less  riak  to  the  picture.  A  warm  dry  atmosphere  is 
nbeolutely  neeeaaary  lor  the  successlul  varnishing  ol  a 
painting,  which  ahonld  be  thoroughly  dry  to  prevent  any 
■abseqnent  cracking.— Dioaxxa. 

|414«.)— BOOKS  ON  PRINTINa.— A  "Young  Printer" 
■win  find  Houghton's  "Printer's  Practical  Everyday 
Book"  to  aoawer  hto  purpoae  best.  It  to  a  loolscap  Svo., 
of  ISO  pagea,  which  maJwa  It  very  convenient  lor  the 
pocket ;  and  conaidarlng  the  amount  ol  really  practical 
bilarmation  contained  in  it,  8s.  6d.  is  not  too  much  lor 
it.  It  may  be  had  of  the  author,  Lily  Bank,  Tulketh- 
Htreet,  Bouthport.  There  to  another,  published  by  Mr. 
Crtop,  of  the  IndeptndaU,  Yarmouth,  about  the  same 
pfio*.  If  not  already  a  subscriber,  I  would  strongly 
•drlsa  him  to  aend  at  once  three  stempa  to  8,  Bonverie- 
street,  London,  E.C.,  for  a  specimen  of  the  "Typo. 
gnpUoat  Diotionarjr,"   «t  present  toauing  with  th* 


it  will  De  snfBoiently  acetified  to  allow  of  being  drawn 
off  into  the  ripening  cask,  where  loz.  of  bruised  raisins 
and  lea.  of  erode  tartar  are  to  be  added  to  each  gallon  a< 
liquor.  When  the  sweet  taste  has  entirely  disappeared, 
it  ahonld  be  drawn  off  into  bottlea  and  eorked  down 
tightly.  It  is  stated  that  such  vinegar  will  contain  aa 
much  as  6  per  cent,  of  pure  aoetto  acid.  From  S  to  8  per 
cent,  to  the  average  strength.— A.  B.  Tccxaii. 

(4180.]— KILLING  MOTHS.- "J.  C.  8."  will  find 
"Benxine  CoUas"  answer  his  purpose.  The  Insect  to 
be  killed  ahonld  have  some  poured  on  it,  when  death  is 
almost  instantaneous.  The  benxine  seems  at  first  to 
destroy  the  colour ;  but  on  evaporating,  which  It  does  in 
a  minute  or  two,  it  reappears.  I  have  collected  for  five 
years,  and  never  use  any  other  poison.  N.B. — The  ben- 
xine sold  for  burning  will  not  do.— A.  B.  O. 

[4160.]— KILLING  MOTHS,  to.- If  your  correspon- 
dent, "  J.  C.  8.,"  wHl  drop  his  moths  and  other  small 
insects,  which  ne  intends  to  predbrve,  into  a  jar  of  car- 
bonic acid  gas,  be  will  have  a  most  certain  plan  of  keep- 
ing them  entire  and  periect:  beaidea  that,  the  insects 
are  not  tortured,  aa  they  are  killed  instantly.  By  keep 
ing  the  carbonic  acid  gas  In  a  stoppered  bottto  it  will 
tost  him  some  time,  so  that  he  will  not  require  to  make 
fresh  every  time.  Any  respectable  chemist  will  supply 
a  jar  of  gas  or  the  material  for  making  it  for  a  trifle. — 
DnAOOH  Fly. 

[416ai— KILLING  MOTHS,  fto.— The  qoickeat  and 
best  method  of  taking  the  life  of  an  inaect  intended  tor 
preservation  to  aa  follows: — ^Frame  a  tin  or  metal  box 
air-tight  and  water-tight  snited  to  the  aise  ol  the  Insect, 
having  oarelnlly  placed  the  insect  Inside,  float  the  box 
on  the  Burlaoe  of  boiling  water,  the  beat  generated  in- 
side will  sufflce  to  speedily  and  mercilnlly  Ull  the  insect. 
Alter  the  topse  ol  a  lew  seconds  the  struggtos  at  the  in- 
sect will  cease,  take  the  box  off  the  surface  of  the  water, 
dry  the  outside  of  the  box  and  proceed  to  set  the  insect 
in  the  usual  way.  After  the  insect  has  remained  for  a 
few  days  undtoturbed,  remove  the  braces  and  pins,  and 
I  defy  any  one  to  preserve  insects  better  thui  by  thto 
mode.  To  re-set  insects  badly  preserved,  obtain  a  fUii 
globe,  ptoce  some  silver  sand  at  the  bottom,  damp  it. 


tang  ^  =  tang  («  -  45")  cot  i  e 
«  =  90<>  +  *-l« 
sinelanigL 

tangi/  =  

sine 
I'  -  i>  +  s, 
L,  I,  and  R,  the  distance  of  the  planet  from  the  son,  and 
S  and  r,  the  sun's  longitude  and  the  radius  vector  ol  the 
earth,  are  nippo^ed  to  be  known  quantities.  L,t,  and 
the  log.  ol  R  may  be  lonnd  Irom  the  ptonetanr  tables  lor 
any  given  time,  and  S  and  the  log.  of  r  an  ^ren  In  the 
■•  Nautical  Almanack  "  lor  every  day  in  the  year, — Hxanr 
T.  ViviAii. 

[416&1— THE  VALUE  OF  A  TE8TRIL.— In  answer 
to  "B.,"  I  think  that  the  word  Testril  In  the  passage  ol 
Shakespeare  relerred  to  to  only  another  version  of 
"Tester,"  via.,  a  sixpence.  Farther,  sixpences  are 
mentioned  in  the  preceding  lines,  and  this  line  aaya  "a 
Testril  olw."— HxxsY  W.  Hiktbit,  M.N.S.  Ac. 

[4188.]— RUST  JOINTS.— Take  one  of  sal  ammontoc 
in  powder  (by  weight)  two  flowers  of  sulphur,  eighty  Iron 
borings,  made  to  a  paste  with  water,  to  aet  quickly. — 
J.  H. 

[4178.]— CLEANING  GALVANIZED  VESSELS.— The 
aimplest  plan  to  to  scour  them  with  a  strong  aolotlon  ot 
hot  water  and  common  waahingsod^  but  I  ahonld  reoom. 
mend  your  correspondent  to  have  the  vesseto  painted,  or 
If  used  lor  hot  water  and  soap,  to  nae  best  tiimed  veaaetoa 
as  galvanixed  iron  attracts  soap  in  such  a  manner  as  to 
eaoae  thto  deposit,  which  to  disagreeabto  and  unsightly. 

— PXTBB  PlXDAB. 

[4175.]— OLIVER  CROMWELL'S  SHILLING.— The 
ordinary  shilling  ol  Oliver,  dated  1668.  with  the  obverse 
inscription  "OLIVAR.  D.O.  R.P.  ANO.  SCO.  HIB.,  &c. 
PRO.,"  to  worth  Irom  one  guinea  to  two  gnlneaa.  At  the 
sale  ot  Mr.  Dnncombe's  cabinet,  June,  188B,  one  in 

alendld  condition  aold  lor  <9.— Huby  W.  HwrsBY, 
.N.8.,  Ac. 

[Mr.  Batty  values  It  at  trom  Us.  to  80s.}  _____ 

14176.]— CALLAND'8  BATTERY,  Etc.— The  flrst  part 
ot  this  question  I  have  already  dealt  with.  The  other  I 
cannot  reply  to.— Sioma. 

[4177.]— BBE8  AND  BEE  KEEPING.-"  Anon"  to 
flony  that  he  cannot  give  a  more  precise  addreaa  ot  the 

8uhusher  ol  Payne's  Bee  Book  than  Fatemoster-row, 
lie  price  he  thinks  was  one  shilling.    Probably  Mr. 
Neigttbour  ol  Regent  would  be  able  to  give  more  precise 
Intormatlon,  aa  "Anon"  well  rememben   Mr.  Fa>'ne 
neaUngol  that  house. 
'The  additional  box,  or 
gtoss,    or    straw   Mr*, 
called      by      whatever 
name    It    may,  should 
have  no  entrance  hole 
in  It.  Any  old  cigar  box, 
or     American      cheese 
case,  or  butter  keg,  ca- 
-k'  pabto    of   holding  from 
2  6Ib     to    son    may    be 
1  o  1 


pnur  off  superfluous  water,  take  some  blotting  paper^ 
press  it  on  the  damp  snrtoce  of  the  sand  until  it  likewise 
becomes  damp,  place  the  insect  to  be  re-set  on  the  sur- 
face of  Ube  damp  blotting  paper,  then  get  a  cloth, 
Uioroughly  wet  it,  squeexe  all  the  water  you  can  out  of 
the  cloth,  fold  it  Into  several  thicknesses,  cover  the 
mouth  of  the  fish  globe,  snd  hsving  tied  it  round,  place 
a  plate  on  the  top  of  the  globe  to  prevent  evaporation, 
after  the  topse  of  M  or  48  hours  the  Insects  wOl  nave  be- 
come retoxed  and  can  be  set  alresh ;  but  they  must  be 
set  directly  they  are  removed  Irom  the  globe  as  they  dry 
very  rapidly.  'The  totter  part  of  these  instruotions  do 
not  stnotly  retote  to  the  question  asked,  bnt  I  have 
added  them,  thinking  that  to  the  uninformed  they  would 
prove  useful — O.  F.  Smith. 

[4180.]- TO  KILL  MOTHS.— Drop  a  Utile  chloroform 
on  blotting  paper  and  place  it  In  the  box  where  the  moth 
to ;  thto  pnvents  pain  (11  Insects  have  leeling),  afterward* 
stab,  with  a  bone  blade  dipped  In  nrusalo  sold,  the 
thorax.  TU^  will  entirely  deetrey  lit*  M  osc«,— T.  J. 
CO. 


^  used.  U  "Anon'*  had 
^  not  mislaid  Pavne's 
^  book  he  would  willingly 
have  given  it  to  "  Apto- 
tor" — there  to  nothing 
like  It  tor  slmBllelty.  Mr.  Payne  conceived  it  better 
that  the  hive  uould  have  a  board  under  It  dtotinct 
from,  and  not  fastened  to,  the  board  which  to  aaHsd 
on  any  old  stump,  as  by  thto  means  the  hive  could 
with  ease  be  bodily  moved  from  one  place  to  another. 
The  hive  must  be  quite  flat  at  th*  top,  and  not  fastened 
down  with  mortar :  the  bee*  do  that  part  of  the  business 
themselves. 

[4188.]— GALVANOMETER.— It  "T.  B."  will  refer  to 
Vol.  IV.,  p.  149,  and  Vol.  VI.,  p.  494,  he  will  find  a  mode 
ol  making  a  galvanometer.  It  these  do  not  suit  him,  I 
will  give  him  lull  detaito  tor  making  a  galvanometer, 
needle  instruments,  &&,  through  the  columns  of  the 
Enoush  MBCHAmo.  The  following  references  ratote  to 
galvanometers:- Vol.  IV.,  ».  6;  VoL  IV.,  p.199:  VoL 
VI.,  p.  iSis,  177,  494,  496;  VoL  VOI.,  p.  S»;  VoLIX, 

p.  170. — CUBBBlTT. 

[If  all  readers  wen  like  "  Current "  we  should  not  be 
so  often  required  to  npeat  intoimation  praviously 
given.— Ed.  E.  M.] 

[4186.]— SILVER  COIN.— In  reply  to  "H.  R.  0.,"hl« 
coin  to  a  silver  eonmlar  denarius  of  the  Soman  family 
of  Lnontto.  Obvtrte,  helmeted  head  of  PaUas ;  X.  (for 
the  v^ne)  in  front,  and  TRIO,  Bevene,  Castor  and 
Pollux  on  horseback  with  tonces  in  rest.  Underneath, 
CN  (efiu)  LVCR  ^et^u$),  and  in  the  exergne  ROMA.  Thto 
coin  wa*  probably  strack  by  Onelua  Lucretius  Trio, 
moneyer  to  the  Republic  in  B.C.  819.  Common :  valoe 
8s.— Hbkbt  W.  Hbkfbzt,  M.N.S.,  &c. 

[Mr.  Batty  has  also  kindly  answered  thto.] 

(U88.]— SOFTENING  ASH  TIMBEK— Steam  to  the 
usual  agent,  bnt  when  practicable  boiling  in  water  to  th* 
very  best  means.  The  great  thing  to  to  have  the  right 
quality  of  ash :  some  kinds  will  bend,  some  won't.  One 
locality  will  yield  prime  ash,  another  close  by,  with 
equally  good  soil,  will  yield  inferior.  The  timbershould 
be  heavy,  tough,  and  cut  from  a  gocd  butt;  no  matter  it 
three  years  cut  and  seasoned.  A  splinter  urom  thto  qua- 
lity  of  ash  will  peel  or  pull  off  toughly,  and  ron  a  long 
way  down  the  plank  befon  It  give*  way.  Half-an-honr's 
boUlng  will  soften  8in.  square.  Then  have  evervthlng 
ready,  for  sharp  to  the  word.  Out  with  your  stuff,  from 
the  boiler  to  the  mould,  and  scnw  or  wedge  it  np  with- 
out "  stop  stay,  or  heaitatlon,"  and  leave  it  to  cool  for  a 
few  hours.  If"  J.  L.  B. "  falls  again  he  may  btome  hto 
timber. — Paddy. 

[4169.]— CONDENSER.— About  fifty  sheeto  of  tin  toll, 
ot  the  sultabto  stoe  to  the  stand,  would  probably  answer. 
The  qoantily  varle*  aeoordlng  to  the  battanr  power  used, 
andthtowlththeqaaUtjof  thefauototiott.  ■4l*ctran"had 
beat  tr7  bjr  oaantenctng  hto  oondenaetuAmtaitliigttM 
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action  u  ho  adds  sbeflt  after  sheet.  The  lUe  of  the 
BouscQ  ooU  OL-iod  is  ul  little  coD^oquenoe  ao  it  u  suffl- 
cie&tly  lacgo  far  his  wiro;  it  is  the  number  in  serioi 
that  is  of  ImpiirLance,  as  this  sapplies  the  force  for  rais- 
ing tho  tension,  and  this  mast  depend  entirely  on 
his  insolation,  and  may  be  from  two  to  six  cells. — 

SlOXA. 

t4192.]-COTTlNO  GRANITE.— I  had  a  piece  of 
granite  to  cot  and  poliafa,  T«ry  little  larger  than  the 
piece  he  wanta,  and  I  got  a  piece  of  sheet  iron,  and  with 
the  aid  of  land  and  water  cat  flTe  sides  while  it  was  on 
the  block  as  trae  as  I  coald  to  the  size  I  wanted.  I  then 
sawed  it  from  tho  lAr^ar  piece,  nnd  let  it  into  a  piece  of 
soft  stone.  Then  1  xot  a  small  slab  of  Robin  Hood  or 
Hare  HUl  York,  and  rabbed  until  it  was  quite  smooth, 
and  then  got  a  piece  of  snake  stone  and  a  little  putty 
powder,  and  rnobed  until  it  was  Quite  hot,  and  gradually 
a  &UC  palish  came  on  it,  though  it  took  a  great  deal  of 
time  and  patieDoe.  Perhaps  "  Ghemicus "  may  lire 
nearer  a  place  Where  they  polish  granite  by  steam 
power — if  so,  he  can  no  doubt  get  it  done  cheaper  and 
better  that  wv.— J.  W.  O.  S. 

['1193.]— SENSITIVE  FLAKES.— I  fear  that  a  iirtis- 
factory  answer  to  "F.  W.'s"  query  would  occopy  man 
space  than  should  be  allotted  to  one  reply.  Tho  onlv 
apparatus  "  F.  W."  will  require  consists  of— Ist,  small 
glaSA  tabes  (open  at  each  end,)  ranging  in  length  from 
loin,  to  40in.,  and  In  diameter  from  6-IOths  in.  la  llin.  i 
and,  2nd,  a  series  of  small  jets  (difTerantly  sued 
oriflcos  in  a  metal  pipe  will  serve  the  purpose)  capable 
of  giving  a  small  flame  of  adJuBtablo  height.  "  F.  TV." 
has  simply  to  place  the  tabe  ovor  tho  flame  and  pro- 
ceed to  experiment.  He  has  to  bear  in  mind  that  the 
size  of  the  flame,  and  length  and  diameter  of  tube,  have 
their  Influence  over  the  result,  and  that  he  cannot 
cxpeot  to  BQoeeed  in  obtaining  "  grand"  rasolts  at  the 
onset.  Farther  information  can  be  obtained  from  Dr. 
Tyndall's  leotares  on  "  Heat—a  Hod*  of  Motion,"  p.  264 
(last  edition.)— a.  P. 

[4U&]— OA8  OOOKINO.— We  often  bake  bread  with 
the  oven  a*  sketohad,  bat  it  hardly  pays,  as  will  be  seen 
front  Uie  loBowing  oompamtiTe  eonsumption  of  gas  for 
different  purposes.  Bread,  8ft.  of  gas  par  lb.  weight ; 
meat,  m.  to  lilt,  of  gas  per  Ih.  walght;  small  (roH  pla, 
att.  to  3i(t.  of  gas  per  Ih.  weight ;  luge  pan  of  potatoes, 
aft.  of  gas  per  lb.  wei^t ;  to  boil  water,  Ut  to  l^ft  of  gas 
pec  gallon.  To  keep  1  or  2  galloos  of  soap  or  stew  boil- 
ing steadily,  Ut.  of  gas  par  hoar ;  toaating  bread,  about 
aft.  of  gas  for  a  large  ronnds ;  boiling  eggs,  ^tt.  of  gas 
The  above  are  from  oaretal  experiments  with  a  meter 
registering  sm  all  qaantiUea  of  gas,  for  the  purpose  of 
testtag  the  oomparative  cost  witn  coaL  and  the  reanlt 
has  been  tiiat  the  fire  has  been  entirely  disoarded  for 
several  years.  In  fact,  we  have  been  in  two  houses  and 
have  never  used  the  oven  once.  All  our  cooking  is  done 
on  the  kitohen  dresser  nnder  the  window,  without  any 
trouble  or  dirt.— T.  PtsicHKB. 

[4291.3- KBD  LEAD.— The  dry  red  lead  draws  in  the 
oil  if  made  ap  qaiekly,  and  seems  to  dry.  Oil  must  be 
added  till  this  tendency  Is  overcome.— J.  H. 
■  [iiaca.}— KED  LSAD.— "  ataem  "  coald  keep  his  red 
lead  soft  by  patting  it  in  a  Jar  that  has  got  an  air-tight 
stopper,  saiae-aaooloar  tabes. — J.  H. 


BOTES  AM)   QUESIES. 


[4aasj— PARIS.- 1  wish  to  go  to  Paris  for  a  fortnight. 
Can  any  one  who  has  been  inform  me  as  to  the  best  way 
of  proceeding  so  a«  to  see  the  place  in  as  complete  a 
way  as  poaslble,  and  not  be  too  expensive  7  1  should 
start   from  Loodea  with  one   or  two  companions. — 

— PlBSSUHC. 

[ttM.]— DBAWXHO-PBi).— I  am  aspiring  to  baoome 
a  daaacbtSBaa,  hot  find  great  diffleolly  in  using  the 
drawtec-poD.  Alteraaakin^perhapsbalf  a  doaen  strokes 
the  ink  oelteots  ahwra  the  pen  palnta,  and  I  caanot 
prodaoa  a  atraks.  I  liava  laoian  ink  at  as.  the  oanoe, 
and  •  good  pen.  Will  amf  ol  yoor  namsrous  rsaders 
give  naa  a  few  hlnte  aa  to  the  managadMSt  of  the 
drawing-pen,  and  kindly  inform  me  whether  then  is  any 
mediaoathaiooold  be  mixed  with  the  ink  tooaose  it  to 
Sos  fcaely,  thongh  not  so  as  to  blot  toe  paper  1~T.  H. 

[4!Mi.]  —  NAVAL  ABOBITEOTOBB.  —  Thanks  for 
IntmnatioD  obtained  reapsetiug  my  query,  bat  I  think 
thsve  has  boon  a  slight  misanderatanding.  I  applied  at 
Sooth  KanslAgton  jprevioasly  to  my  writing  to  yoa,  and 
was  infenned  that  it  was  no  use  my  attending  only  in 
the  evening,  and  my  bosinese  does  not  permit  me  to  go 
at  any  oth.'  ■  time.  The  fee  also  being  ASJ  for  a  coarse 
of  iear  yean,  no  artlssa  boa  a  ahanoe  of  going  there. 
Coald  any  nadar  tall  ma  ol  any  other  elasa  thit  meats 
in  the  evening  only,  or  where  I  could  gain  any  informa- 
tion respecting  any  f — Q,  £.  J. 

toes.]- CHROMATIC  FAIRT  FOTTNTAIN.— Coald 
yoa  or  any  44  yoar  nnmorooa  oorrespondentsgtve  me 
thadetailsot  the  Ulominating  portion  ol  ttn  IHomliiated 
Chcoiaatia  Fairy  Fountain,  with  the  mode  of  prodacing 
vsvioas  ooloan  7 — Jar. 

F49V7.]— BLACK  DIAMONDS  FOR  DBILLINa.— 
WiU  an  V  brother  reader  Inform  me  whera-1  oaa  prooore 
black  diamonds  ior  drilling  ?— W.  Mostom. 

r4aoeo-ADULTEaATION^Knawia«tk*i|iler*fiFea 
take  in  the  parity  of  articles  ol  food,  perhaps  yoa  or 
some  of  the  aontnbatars  to  "  oars,"  oould  inform  ns  how 
I  aright  get  examined  a  sample  ol  tea  (so  called),  just 
porehosed  in  tUs  net^boarhood.  It  contains  a  large 
qaontitf  of  poaitlvs  dirt  and  dry  twigs— very  fe»  9«laa 
of  tea  to  be  seen.  Could  I  acaaainl  the  aoinoritias  with 
the  snbject  in  any  way  ?— J.  moody. 

r42a9.]— WATER-WaKEL^Will  any  ol  yoar  reader* 
inform  me  what  daaocipUoa  of  watar-wheel  I  ooaldhave 
erected,  and  what.powm  coald  be  obtained  from  a  8tn. 
HOpply  pipe  (withoat  prassore),  and  only  Mt,  fall  from 
pine  to  drain  balow.  Also  what  sixe  wheel  and  diameter 
of  pipe  would  be  reaairsd  lor  lit.|iasae  powat.  Is  the 
torbiiiehetter  than  una  ocdinary  water-wheel  7— J.  Horn. 

t-tUO.l- SIGN  WRITING.— Would  any  of  oor  corre- 
spondonta  give  me  iDlormatlnn  open  sign  ir-itlagT — 

BSUBH  HiJU)- 

14aU.)-iUUeA.  oa  WOOIXB  FLniT.-Cai>  any  of 
mjr  broilie*  aahKiiban  inform  me  wliara  I  eoa  oWaia 
thaabuvvi?— W/ ». 


[-^13.]- VERNIER.— What  li  the  simplest  and  most 
useful  kind  of  vernier  for  dividing  the  6^  spaces  in  an 
hour  circle  of  an  81in.  equatorial  7  How  can  each  a 
vernier  be  made,  and  bow  ought  it  to  be  fixed  ?  Also  one 
for  the  declination  circle  of  i6|ln.  span.  U  aomo  Idnd 
friend  would  give  a  short  paper  with  instructions  how  to 
set  an  equatorial  with  regikra  to  N.  and  S.  management  of 
the  verniers— levelling  with  respect  to  E.  and  W.— how  to 
rognlate  and  manage  a  sidereal  clock,  Ac,  be  wonld.  I 
am  Bare,  bestow  a  great  favoar  on  Ignorant  "  beginners  " 
like  myself  .—H.  A.  C. 

[4218.]— WITH-S  REFLECTOR.— At  what  disUnce 
from  the  son  oaaht  an  8|tn.  "  Wilh  "  rodcctor  to  pick  ap 
Jupiter,  Mors,  Ueroury,  and  Satam  ? — H.  A.  G. 

[U14.]— TACKLE  FOR  SALMON.— As  I  think  of 
taking  a  holiday  in  the  highlantlf  this  antuma,  I  should 
like  to  have  sume  advice  as  to  tho  Itind  of  tackle  to  take 
for  saimon-flsbing.  I  should  like  to  sot  about  making  a 
rod,  if  anyone  would  give  mo  a  few  ideas  as  to  the  mitter. 
Will  any  of  your  readers  oblige  me  solar  ?— Doncastbiam. 

[481$.]- COLOURING  TILE3.— I  should  feel  much 
obliged  if  any  of  yoar  oorrespoadonts  can  tell  me  how  I 
can  coloar  red  roofing  tiles  (after  they  have  been  burnt) 
so  as  to  give  them  a  dark  brown  or  blue  coloar,  and  to 
so  fix  in  the  coloar  porminontly  by  suIlIj,  or  otherwise, 
that  It  vrlll  not  wash  off  with  the  rain.  The  process 
should  not  be  dUBcnlt  or  costly.- A  StiBscniBEB. 

[4218.]— THE  STAR  {.—Is  the  star  C  (Sigma  30341 
Hercales  divisible  with  an  SJin.  "  With  "  reflijctor  at  the 
present  time  ?— H.  A.  C. 

[4217.]— HARMONIUM  REEDS.— I  am  buUding  a 
small  harmonium  on  the  vertical  principle,  for  my  own 
use,  with  two  rowa  of  vibrators.  My  wind  ohest  is 
divided  into  four  comp.-trtments,  to  represent  four 
different  Instmmenta.    I  hAveoncrow  fixed  which  re- 

f  resents  bassoon  and  haatbov.    These  reeds  are  made  by 
isteve,  Paris,  and  speak  wclL    This  istbc  size  of  lowest 
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note,  CO— 8  feet  value.  Now  I  shaU  eiBteein  it  a  neat 
favoar  if  oor  good  friead  '*  EliTe»*'  or  the  Doctor,  will  ad- 
vise me  what  reeda  I  ahoold  aso  for  the  other  row  that  wiU 
harmonize  with  those  I  have  fixed,  and  thfit  will  be  very 
soft  and  not  take  up  any  more  room.  I  shuold  like  to 
use  the  reeda  that  represent  flate  aod  cor*aaglais,  bat 
the  reoda  generally  used  are  too  large  for  my  iniilrameat. 
— W.  D. 

[48ia]— LBVEL.—Will  any  reader  of  oar   valaable 

Saper  be  kind  eooagh  to  ioform  me  how  to  fix  the  tabe 
1  a  wood-frame  pocket  level?— Appbxntice. 
[4ai9.)— TIGHTENING  PIANO  PINS.— WiU  the  "Har- 
mooioas  Blacksmith,"  or  any  other  practical  oontrlbator, 
kiadly  instract  me  how  to  tighten  the  pins  of  an  old 
piano  (^(Tand,  by  SLodart,  I7S3).  beoaa«e  it  wUi  not  keep 
in  tane,  and  I  reall\'  cannot  afford  to  buy  another.  Will 
"Harmouioas  BlacKsmith  "  or  others  give  oplaions  as  to 
my  sai^ostioa  to  drive  a  small  hard«r(>od  wedge  in  the 
front  of  each  pin,  and  so  tighten  the  pios,  or  else  give 
me  other  and  better  instrucUona  ?  I  would  like  to  do 
it  without  removing  strings  if  postfible,— Uan  or  NboxI" 

SITY. 

[4330.]— HCVGHENIAN  EITBPIECE.— WIU  one  of  oor 

kind  readers  give  me  a  deaeriptiun  of  the  above,  and  tell 
me  the  kind  of  len^os  to  get  to  obtain  powers  of  60,  100, 
and  150  on  a  40iii.  focus;  also  a  good  simple  way  of 
mounting,  oouLreing,  and  glazing  the  same?  A  email 
sketch  will  greatly  oblige.— A  Subscribkr. 

[ja»L3— EE-TINNINO0A8T-IB0N  HOIXOW  WABB. 
—Will  unj  brother  reader  bo  good  anongh  to  inform  me 
how  to  re*tiu  oaat-lroa  hollow  ware  (sauoepans,  Ac.),  and 
Bft/ what  dftemioelB  are  used  ? — 0ns  zm  a  Fix. 

[4att.]— PHOTOGBAPHV.— Oan  any  photographer  or 
painter  inform  me  how  to  paint  a  photographic  back- 
grooDdonoinvaa  Mjoa  not  to  crAok?— Old  Tox. 

[4988.] —DEFECTIVE  BATTEKY.— Will  yoa  allow 
me  to  thank  yoa  moat  heaKUy  for  inserting,  and 
"Sigaia"  and  **Ap'&fa;rs**  for  their  kind  and  prompt 
reply  to  my  qaery  (No.  2jJS,  April  23)  respecting  a 
defeotire  battery  ?  Living  la  the  coantry  mmy  miles 
from  a  laiige  town,  repefttod  eff^ris  fa«d  to  be  made,  to 
dHain  zinc  plates,  Ao.  The  silver  plate,  being  nearly  as 
thin  aa  writing  paper,  got  rent  from  the  copper.  I  sap- 
poae  it  is  fixed  in  the  frame,  and  aims  off  in  remsving 
the  oxidation,  ^s.,  which  hid  largely  collected  from 
aaing  runaing  water,  bat  when  the  battery  stopped 
there  wo^  aboot  an  inch  entire.  WiU  a»  soft  water 
in  fataie,  a«  advised  by  "  Sigm^"  Not  hiring  soitable 
articles  (or  r^atiuitUog,  and  afraid  of  nol  being  able  to 
do  it  properly.  I  got  a  new  sliver  plate,  and  wooid  feel 
most  thankfol  if  anyone  woold  kindly  inform  me  as  to 
the  material  and  process  of  soldering.  Is  the  ordinary 
solder  used?  In  replatlnlsing  the  silver  plate  it  is 
heated  over  a  lamp  or  iron  i^  drive  off  th^  meruary  t  I 
maj  add  that  the  bittery  is  one  of  Smee's,  with  six  glass 
oeUSfSix  silver  and  twelve  ziao  plates  with  coiL  Any  in- 
fomution  whloh  m%y  ouable  me  to  get  it  to  act  properly 
will  be  moat  thiuUtfrnly  received.— G.  F.  L. 

[4*841— XRBATMENr  OPACHRYSALIS.- Will  any 
broUrar  reader  kindly  instmot  me  how  to  procaro  the 
perfect  iniect  from  the  ohr/Ailis,  in  f  ACt  h.>w  to  treat 
tbeee  that  reqaire  to  be  kept  d  imp,  such  as  tho  chrysiills 
of  a  death'a>head  math,  and  tho^e  that  are  kept  drier, 
aaefa  a«  the  otarysaiis  of  a  butterfly  7— G.  F.  Sscrra. 

[4aa5.]— lOH.— WIU  any  readar  oblige  by  teUing  rae 
how  to  make  ice  qaiekly  and  chcB,ply,  and  also  how  to 
keep  it  when  made?— A  Wark  CoaNrHvuAN. 

[4231J— F«HriLI2ATI0.\'  OF  SrJCK.  SBBD.— Oan 
*'Beroardln,"  or  any  of  yoar  numerous  readers  versed  in 
florlcuUare,  teU  me  tho  reasau  why  d  )able  stocks  neper 
produce  eeed?  InXonnitiou  as  to  the  mc'.hjd  of  im- 
pregnating the  single  Btoelte,  8>>  aa  to  aaoare  75  per  cent, 
of  doable  flowers  will  dJubtlGBs  be  luteresting  and  vala< 
able  to  many  of  yoar  re-tders. — Saui*  ilmBA. 

14237.] -PXILE-FISHING.— As  the  sexson  for  pike  has 
now  arrived,  might  I  ask  for  a  few  bLots  Iroai  any  of 
yoar  contEibators  who  are  fUharmea,  as  to  the  kind  of 
tackle,  method  of  a<iuogit,likelyhaaat3  to  find  ICr.Jack, 
best  baiU,  and,  Indeed,  an/  iafumuition  tWt  wiU  be 
OHfol  to  on  amateur  angler  oat  for  a  day's  fishing  ?— 

CiTXXSH. 
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r4«B.l— RE  PLVTING.— Would  some  kind 
reader  of  oar  Uecuanic  inform  mo  how  to 
articles  with  gold  and  silvtar. — U.  ScHXKZDBa- 

[«i9.]— U.SNOTICED  QUERY.— WASHING  M.V- 
CHINK — No  one  bos  jet  answered  the  qoenr  tsUng 
for  plan  of  an  easily-made  washing  machine.  WDI  soma 
reader  do  so  7 — J.  w. 

rtiSO.]— A  OBNERAI.  FISHING  BOD.— I  shonU  f eel 
obliged  if  any  of  yoorpisestorial  readers  wonld  five  ma 
some  little  information  as  to  the  mokfai!;  of  a  SsUng  rod 
for  general  ouposes.  I  shonld  like  to  have  the  dfines- 
siona  of  the^iints,  with  the  different  kinds  of  wood  of 
which  they  should  be  made.— PsomsntuH. 

[43'Jl.J— SMALL  PLANING  MAOSIIIB.— Would  anr 
correspondent  give  me  a  fall  description  of  a  small 
planing  machine  to  fit  in  the  vice  for  plomng  np  cbncks, 
smsll  slides,  Ac..  -Lxy  Uin.  by  tin.  by  din.  high?  If  not 
nsking  too  much,  please  let  ma  have  drawing,  and  a  f /Jl 
description,  as  it  will  most  assnredly  be  read  by  a  great 
number  of  yoar  carrespondants,  besides— TovKTza. 

(4281]— UNNOTICBD  QUKKIES  IN  MAGNETISM. 
— What  Is  meant  by  borisoatal  and  vertical  intenaitT  t 
Secular  variation?  How  do  you  figure  mentally  tAe 
magnetic  onrvee  of  the  earth,  and  show  thair  relation  to 
the  line  ol  dip?  Should  be  glad  if  "  Sigma  "  would  en- 
lighten me  on  these  potnta.—F.  PasL. 

[433t.}— BICVCLB.  BRAKE.— Will  some  kind  reader 
inform  mo  how  the  brake  of  a  bLsycla  is  coastracted 
where  tho  wheels  are  covered  with  india-mhhar  ?  la 
the  facing  of  it  iron  or  India-rubber,  and  wUl  it  waar  oat 
the  iudia-rabber  very  much  ? — F.  G.  G. 

:4:m.l— 8EWI.\0  MACHINE  UtOITWaKK.— Can  any 
reader  tell  me  how  to  give  the  iroawoik  of  a  aewiog 
laiicUine  that  smooth  jet-black  sartaoe  aaaa  on  those 
turned  out  by  manofaotarers  ? — J.  W. 

[^35.]— UNANSWERED  QUSRV.— I  an.  lorry  that 
no  notice  has  been  takan  of  my  query  (4010,  mthlag  and 
casting  metal),  page  287,  tor  vhkih  I  hare  beaa  most 
anxiously  waiting  a  reply.  I  shonld  be  greatly  obliged, 
if  any  reader  would  assist  ma,  belidving  that  many  sva 
able  to  give  the  information,  and  that  it  would  ta  usatal 
to  many  readera  besides  mysell,  (ac  »Uah  I  nsulrt  will- 
ingly repay,  through  our  HaoKoiiic,  in  aaj  my  in  my 

ponor. — A  BaiSTUL  AlUXXDK. 

14«)6.|— BAR  MIGROBfETER,  «o.— I  beg  to  thank 
'IF.RA.S."  for  his  idnd  reply  to  my  query  respecting 
Xi  Ursa  Msjoris.  In  reference  tothe  **  bar  micrometer,^ 
the  only  place  In  which  I  have  seen  it  mentioned  is  the 
present  Ust  of  Meson.  Cook  k  Son,  where  it  is  priced 
at  60s.,  the  other  forms  of  this  iastmment  ranging  in 
price  from  seven  to  twenty  guineas.  As  yoar  respected 
coneapondent  has  not  met  with  any  mie><onel«rs  in  Uiis 
form,  possibly  it  may  be  either  some  resent  inrealion, 
or  else  not  efleient  enough  to  bring  it  into  geneni  use. 
While  thsakiag  "F-R-A-S."  for  his  gemnins  offer  to 
measure  Xi  Ursa,  lor  ma,  I  beg  to  express  the  hope  that 
he  will,  at  his  oonvanienoe  (and  when  circumstauees — 
instrnment^y— are  more  favourable).  fmlAl  his  kind  in- 
tention at  some  Intore  time. — ALasar  P.  Holdbh. 

[4237.] —VINEGAR.— I  have  25  hogaheods  ol  whlta 
wine  which  has  tamed  so  completely  acid  that  It  can 
only  bo  considered  as  wine  vinegar.  Although  It  is  pure 
and  far  soperior  to  the  vinegar  made  from  moU,  nous  ot 
my  customers  vrlll  buy  it,  so  great  is  the  prejudioe  in 
favour  of  the  odour  and  taste  of  malt.  Could  soma 
chemical  reader  recommend  how  to  prepare  an  aroma 
entirely  free  from  inlmioos  efltects  on  the  human  con- 
atitution.  which  would  give  my  sour  wine  the  odour  and 
taste  of  molt  vinegar?— Gsoosa. 

(^asa.)- KANSAS.— la  Ne.3ra,  pagaaOS,  J.  O.  Rogers 
gives  a  glowing  acaouBt  of  Ifsasst,  which  he  thinks  is 
the  best  place  to  emigrate  to.  WUl  /.  D.  Rogers  inform 
me  how  much  money  it  would  raqolre  to  reach  Kansas — 
the  fare,  ludadlng  all  7  I  may  stats  that  I  am  a  brick- 
layer—a  trade  I  do  not  altogelhar  give  my  mind  to — in 
fact  I  do  not  like  it ;  yet  I  coald  work  at  It  till  I  got 
something  else.  Any  other  narticalara  woold  battaaak- 
fully  received  throagh  the  Machaaic.— laoAC  R.  F. 

[4239.]— MEDICAL  COIL.— I  have  a  home-made  gal- 
vanioQoil,  6  in.laag,oase  7  ln.diamBiar{  the  primary 
wire  consists  of  iPh.  Ma  16;  secondary  alxint  &|lb. 
No.  36,.  worked  by  a  single-cell  oioc  and  oarbea*  with 
bichromate  solution.  I  think  it  is  a  vesypowwial  ooU. 
When  the  whole  of  tho  bundle  is  in,  it  is  aaamch  aa  aia 

Eerstoas  can  stand.  I  wish  to  make  it  osalaL  Lat^  I 
ive  been  troubled  with  pains  in  the  baak  and  chest.  1 
think  it  is  lumbago.  Would  "H.  P.,"  who-ldBdiy  wrota 
to  oar  Mechanic  (page  326K  give  me  a  littte-informatinn 
on  the  above  snbJecL  Snould  he  da  a«,  1  will  maka 
known  the  result  in  our  pages.'-A  LaaaMsa. 

14210.]  — WATCH-MAKING.— Will  some  of  our  readera 
oblige  a  coantry  watchmaker's  app  .entice  with  the  bast 
method  to  properly  compensatt*  oi  rate  on  en}SBSioa 
balauce,  so  aa  to  keep  proper  tlmj  in  varioas  climates; 
also  the  best  way  to  oat  and  poise  them,  and  what 
msohins  is  generally  used. — Chad  wick  Wjuvkb. 

[4111.]  —  BRICK  on.  (hoUe  de  briqae,  olsim  da 
laterlbus). — What  may  be  this  oil.  and  for  what  is  it 
employed?    It  costs  10s.  a  poand. — OoKtosus. 

[4212.]— INCRUSTATION  IN  BOILERa— I  shall  lesl 
obliged  if  any  of  the  nnmeroos  oorrospondeata  ol  the 
ExoLiHH  MKCHA51C  Will  give  me  a  cheap,  Irisd  method 
tor  preventing  this.— A  New  SuBscaiBaa,  Broasela. 

[4Jt1.]— WIRE  NETTINO  MACHINE.-I  should  feal 
obli^'ed  if  anv  of  your  correspondents  could  give, ma 
instructions  now  to  make  the  above,  or  the  nameola 
firm  who  moke  them.— Pbtkh  Pihdas. 

[4iill.J— EQUISONANT  FLUTE.— On  p.  280  of  your 
Joamil  appeoTOd  a  eommanicatlon  from  "Sable"  re- 
spsotlng  the  Equisonanl  Flute,  which  interested  me  very 
matih— the  more  80,Mrhape.  as  I  hsd  just  met  with  a 
treatise  by  the  lata  Mr.  Ollnton  in  which  this  instrument 
is  aiiaded  to.  Having  mode  many  inquiries,  without 
succe^H,  I  am  induced  to  ask  if  your  correspoodont  will 
be  kind  enough  toJAlonn  me  viun  lean  see  oi  purohase 
such  au  instramant.— S. 

[4;ii4.)— SPARK  FROM  INDUCTION  COIL.— Would 
i,uj  kind  reader  tell  me  the  way  to  Bad  the  length  al 
spark  that  can  be  got  Iiom  an  ladaolion  ootL — H.  A. 
R.  D. 

[4249.]— COINS.— Obv.  twa  hmraatad  heads,  on  the 
one  is  Olho,  and  on  the  other  Hamerani :  legaad  Franc. 
Romr.  Imp.  A.  M.  Ther.  Avg.  Hvn.Ro.  R.  On  therenirse, 
two  smaller  heads';  legend  iBtemitaa  Imperii.— F.  iV.  n. 

[42SO)— ALGEBRA.— WI11"0.  H.  W.  B.,"  "  BemaKTrT' 
orsoaK  other  matliematloal  reader  kindly  inform  ms  what 

{»arte  of  algebra,  plana  trigonometry,  and  oonic  sections 
tis  absolutely  ueoodsary  to  read  in  order  to  learn  the  ele- 
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aoce*  to  bo  nude  to  Mr.  Todhunter's  books  ou  tbe  above 
•abieota.— A.  OAxat. 

[4345.1— EUiOTBICrrY  AS  A  REMEDY  POR 
EPILEPST.— I  would  reoommend  "  T.  U."  by  all  meaiia 
to  trr  deoMcity.  Prayerijr  applied  from  a  proper 
maehioe  it  oaanot  fail  to  bave  a  good  eSkct.  I  am 
neither  a  galvanlMt  nor  a  doctor,  and  cannot  therefore 
reoommuidthamoftdMliiable  pointaof  application  of 
the  poles,  as  foond  bj  experience.  In  canesUke  '*  T.  M.'s." 
Bat  this  I  know,  tbaiepUapay  may  he  tlia  direct  or  in- 
dinot  reanlt  ol  too  smeh  eleetrieHy  in  the  oentoiu 
ceDtiea,and  thetafote  raanina  deoreaatag.  To  bring 
aboatthia,  idaea  tha  poaitiTe  pole  en  the  back  uf  the 
nech,  and  the  negative  pole  on  the  lower  extremitiea  of 
the  body,  as  the  feet,  bands,  Ac.  Let  a  good  qoantiiatlve 
coRsnt  of  feeble  intensity  paaa  throngh  tl)e  body.  In 
this  asy  inorttue  the  awillnatlon  a  minute  ea«h  day,  np 
to  ten  or  fifteen,  beginning  low.  Then  deoreaaa  in  name 
way;^  "  T.  M.'s ''  caae  lajnat  audi  a  one  aa  tar  letter  was 
intended  to  reach,  and  I  (tneerdy  hope  that  the  pages  of 
the  Minaom  aw  Soisiioc  nay  become  the  means  of  ex- 
ponnding  the  practical  way  of  constructing  and  applying 
apparatus  suitable  for  sdl  management. — W.  A. 

[4M8.]— OIiTOKHDCB  AB  A  fiUBaTITnT£  FOR 
ODD  LIVZR  OIL.— Some  time  alnoe  I  heard  that 
gWeerine  was  being  sncoessfuUT  administered  as  a  sub- 
stirtiile  for  eod  liver  oil,  and  have  inquired  at  several 
dmggista  without  obtaining  a  satiaiaetpry  reply  as  to 
the  quantity  that  should  bo  taken  aaja  dose.  I  sfasll 
take  it  as  a  favour  if  you,  or  some  of  your  corre- 
epondenta,  wUl  Undly  fninkh  ma  with  tbe  Information 
reqnired.— H.  Jbtohs.  ' 

[4M7.]— CHEAP  GAB.— I  writer  to  thank  "  I.  K.,"  and 
gpeelally  "  0.  D.  C,"  for  answering  my  last  qnei7  re- 
specting cheap  gas.  I  purpose  to  adJ^>t  boih  tbe  plan 
avvBbjr  "I..!!."  of  legnlating  the  anwiy  of  8u  to  the 
bamare,andaIsatheplanotearbarattingtha9aa«i  its 
way  tram  (he  msler,  aa  praetiaed  and  totrnd  good  l>y  the 
Utter  gentleman,  but  Wore  I  do  so  he  wHl  greatly 
ohlisaSranawering  the  two  following  aueatioas  >— let. 
Mn2 1,  In  order  to  get  any  increase  of  Ui^  and  aorve- 
apoadSngdaereaaem  my  gas  bill,  oae  a  amaner  burner 
than  tbe  ordinary  No.  8,  idileh  I  have  all  along  been 
asingi  And,8nd,  where  oani  obtain  tbe  benzole  he 
speaks  of  St  4s.  Sd.  per  gallon,  as  I  have  b«en  to  at  laaat 
a  doxen  ^jw^^i^M,  ongglata,  and  oihneu,  bnt  cannot  get 
it,  some  afilnoing  that  the;  know  notiiing  almnt  it, 
otbatastaUngihaf  Ihave  made  a  great  mistake  aa  to 
priae,  and  oAring  me  what  the*  aiate  to  be  ehemaeally 
cure  benxide  afr  la.  M.  a  pint  (wbioh  is  a  vast  dllTerence 
to  "  C.  O.  C.'s  "  estUnateJ,  and  others  again  ofTariug^ne 
benaoline,  used  in  the  common  sponge  lamps.  An 
■nswOT  tram  the  gentleman  named  would  greatly 
oblige. — Chsat  Oaa. 

[4Ma]— BIIiKWOBMS.— I  shall  be^lad  if  same  brother 
reader  will  be  kind  enough  to  answer  the  fallowing  ques- 
tions respecting  silkworms.  What  Is  the  average 
munbaeotooeoanatoBakeanonnceofsllk?  Whatlsthe 
price  given  tor  raw  silk  peronneet  WheracanitbeeoUt 
— Vbx  a  Botx. 

[4MB.1— AMATOKICAI.  MODXIiS.- In  reeding  your 
widely  circulated  paper,  1  have  often  wendend  at 
not  seeing  any  articles  on  the  oonstmctlon  of  anato- 
ntieal  meads  in  it.  Could  any  of  your  readers  or  cor- 
respondents give  me  any  information  aa  to  tlie  modain 
which  they  are  constmeted,  or  as  to  the -materials  that 
■re  naed  in  their  manipulation  ?  I  should  like  to  glean 
some  information  on  the  subjaat,  as  I  have  been  often 
told  that  it  Is  both  a  aetantlfla  and  proittablsocoapation, 
and  from  the  Sgmes  I  eee'oaetedla  price  Ueta  the  profit 
mast  be  veir  large  Indeed,  some  very  accurately  aon* 
atmctad  nwdela  faringiiig  in  priee  as  mndh  aa  from  £40 
toJUOeaeh.  I  would  also  like  ta  know  if  thaia  are  any 
works  printed  on  the  sobjeeti— W.  L.  P. 

(4«>.1— inrSHKOOM  OtJimiBE.— WUIanyoneglve 
aonw  inatmetiona  on  the  cultivation  of  mushroonu,  as  I 
understand  this  is  a  good  time  to  start  the  beds  ?— 
J.  T.  P. 

r4an.l— PAINT  fob  AQnARniM.— what  is  the  best 
piottt  tor  the  Inside  of  an  aquarium,  only  one  side  of 
which  is  ^ass?  It  sho  ^M  render  the  aquarium  water- 
tight, and  at  the  nm^'  time -should  not  injure  the  fish. 
If  possible,  I  should  prefer  a  green  paint.— Dizi. 

(4382.1 —IBOMETBIOAI,  DRAWING.— I  would  be 
obUged  to  anyon>  describing  tbe  method  of  drawlnitthe 
«lllpsas  that  .  i-rssant  drewe  in  isometrical  drawing. 
I  have  tried  to  do  so  by  Ur.  Thoa.  Sopwitfa's  soaloe,  but 
they  do  not  appear  to  be  eocreet, — leonrRos. 

[41SS.]— TODBUM'fHL  niUoneof  your  high  mathe- 
matical friends  kindly  and  indulgently  give  me  his 
opinion  on  tbe  f oUowlng:- Todhunter  (Trig.  p.  11),  states 
"  the  eirenlar  meaainre  of  two  right  angles  ia  v."  Yet  at 
p.  8,  he  aaaerta,  "Uia        


s  ayuibel  w  Is  iasorio^  used  to 
I  cavomterence  of  a  circle  to  its 


denote  the  ratio  of  the 

diameter."    t  cannot  comprehend  thia  nao  of  the  word 

"  invariably,"  and  akoold  be  glad  to  hare  it  explained. 

— OlXBL. 

[4354.1- BEA  ROUTE.— Can  I  go  by  sea  from  Liver- 
pool, or  Isle  of  Man,  to  London,  and  what  will  it  cost  ?— 
Vf.  3.  Kooixnom. 

143G6.1— GOLD  LACQUER.— I  should  foe]  frratefnl  U 
any  of  your  rsadara  could  give  me  a  receipt  lor  making 
Preneh  gold  lacqner  for  bras*t  work  ?  Also  a  receipt  for 
raaUng  steel  bronze  as  used  by  Birtningham  gas  lamp 
■Bakem.r^BBaaaroina>BB. 

[49Bt.1— NEW  VELOCIPEDj;  SADDLE  SPRINO.— I 
have  recently  seen  a  bicycle  with  the  saddle  spring 
carried  beyond  the  guide  socket,  about  6Lj.  over  the 
front  of  the  driving  wheel.  Can  any  of  your  obliging 
eorreapondents  Inform  mo  if  it  is  pateuted,  and  by 
whom  9  The  hinder  wheel  was  very  smalL  Is  there  any 
advantage  in  thia,  if  so,  what  !a  it  ?— T.  L. 

(dSS7.1— BOOKBINDINO.— I  think  I  have  read  some- 
where tnat  bookbinders  use  something  with  their  glaire 
eo  that  it  daea  not  natter  whathar  tbe  book  L^  finished 
at  once,  or  in  a  day  or  two's  time.  Ciia  "  Aii  Initio  "  ov 
any  other  reader  tell  me  what  it  is  ?  A  few  bints  on 
flnishlDg  will  no  doubt  interest  many  readers.— O.  P.  T. 
[4388.1— 8TBAX  CABRIAO£.— Will  ronr  corre-ipon- 
dent,  signing  himself  "G.  Prew,"  liindly  state  whene 
the  staam  curiage  daaeilbed  in  No.  378,  may  be  seen, 
and  what  la  tlie  probable  cost  7— H.  A. 


umroTioED  guiiKiiiB. 


IN  future,  if  sny  gaeiy  remains  nnanswered  for 
four  weeks,  we  shall  insert  tfao  number  and 
■object  of  tbe  qnery  in  this  list,  wbere  it  will  remain 
for  two  w««ks,  if  not  previoOBly  replied  to.  Vfe 
tiKiKt  oar  readers  will  look  over  the  lilt,  and  lend 
wiwt  information  they  can  for  the  beaoSt  of  tbeir 
fellow-coDtributors. 

3B7  Electric  Locomotive,  p.  MS. 

aiMS  Iron  Prism,  166. 

9047  Coloured  Prints  for  Decoration,  IM. 

3640  PUnoforte.  To  the  ■' Harmonious  BlacksBith,"  166. 

atea  sulphate  of  Zinc,  166. 

36(8  Chemical  solution,  166. 

36M  Metrical  Act,  166. 

S6SS  Archery,  166. 

96E7  Foibea'KnitUnglIa«bine,166. 

3663  Water  Ueter.lM. 

3864  Arm-chair,  U6. 

3665  Indicator,  166. 

3168  Capper  deposit  on  Cast  boa,  160. 

M8B  BkaMUng  troB  Matote,  Mt. 

3669  bUgnetism,  166. 

9B70  AitlOcial  Teeth,  166. 

3173  Drangtat  Wasted,  166. 

3678  Casting  SUver  Balls,  180. 

3677  Hydrogen  Gas  for  Balioon,  166. 

3(78  The  "High  Peak"  Velocipede,  liid. 

3680  Landscape  Painting,  166. 

3681  Ooppbig  Httle,  166. 
3884  Bi^^  CUmaey,  166. 

3886  Amald'a  ChimnaT  Ventilator,  168. 
9664  Greater  Ptbab,  167. 

3688  Mill  and  Porge  Work.    RdIliBg.167. 

3(99  Craqnat  Bules^— Harking  Rings,  167. 

8709  InUying  Faner  Wood,  167. 

STOB  Paatdioard,  187. 

8716  Ralasqaecing  Braaa  Work,  180 

SnO  Laca  and  Bottons,  ilO. 

8734  Cotton,  ISO. 

8736  Chrome  Black,  190. 

3737  Wire  Tacka  and  Nails,  190. 

8738  Beamlsaa  Felt  BkirtB,  190. 

8781  Bhiddng  Black  Laad,  130. 

8783  Tranapamut  Paiafkn,  UO. 
8788  Barometer  Tubes,  190. 
8M0  Float  for  Beilar,  1(0. 
8743  Beaaoning  Wacd.  UO. 
8748  Dantistry,  190. 

8753  Dapoait  trom  Boda  Crystals,  190. 

8780  Gentrivanoe  for  holding  Iron  Bo^  191. 

8764  Ebonite,  191. 

3786  Caeantes  and  Befilling  Barometer  Tabes,  191. 

8771  Faulty  Engine,  191. 

8775  Emery  Orindstouos,  314. 

8777  Bar  Boring,  314. 

8780  Fog  Horn.  To  the  "  Harmonious  Blacksmith,"  314. 

S781  Fhotogiaphy,  314. 

8784  To  Watchmakers,  314. 

8186  Prloes  for  Sawing  Timber,  314. 

87B7  Tempering  BnlTer  Springs,  314. 

8788  Bone  Breaking,  314. 

8788  Aviary,  314. 

8796  Vufamntaing  Rubber,  814. 

880e  Redness,  315. 

8806  Polishing  Facoted  Gold  Chains,  SIS. 

8807  Painting  atones  in  Jeadleij,  818. 

8808  To  "  Senex,"  315. 
8811  Oualacnm,  316. 

8813  Condensing  Engine,  315. 

8814  Mendoaa  Pulley,  315. 

8816  Eaatening  Emery  to  Leather,  315. 

8816  Presaing  Ladles  and  Shovels  into  Shape,  215. 

3838  Kid  Boots,  215. 

3880  Wire  Covering,  316. 

3831  Plant  for  SUroh  and  Cora4onr  Manntaetaaa,  315. 

8833  Burnishing  Plate,  215. 

3838  Printers' Fnmitnre,  237. 

8840  Mnahefs  Steel,  237. 

8841  Grinding  Drag  Seeds,  387. 

8843  Steal  Wire.  To  the"  Barmoni<rasBhkoksmitfa,"387. 

8844  Entomoiogieal  Query,  237. 
3849  Stuflbd  Conor)',  338. 

8854  SoribUng  Long  Fleece  Wool,  388. 

St85fi  Piano  Felt,  938. 

8857  Pietare  Mount,  238. 

8858  Hole  in  Esrttaeuware  Jor,  388. 

8859  Florentine  Bronze,  SS8. 
3365  Label  Uotrix  Making. 

8870  Bpringa  and  Axles  for  Waggons,  338. 

3872  Yacht  BnUdlng,  238. 

3875  t>i«.«l.ing  Powder,  388. 

8877  Bs-ttuning  Cast-Iron  Hallow  Ware,  388. 

8880  Veneering,  338. 

3881  Dyeing  and  Colonriag  Grass  Leaves,  338. 
8885  Canoe,  338. 

3887  Sewage,  8Sa 

8888  Alonim  for  Onteb  Clock,  388. 

3889  Preparing  Canvas,  838. 

389S  Precipitating  Gold,  388. 

8H98  Wolking-sUck  Air-gun,  238. 

3901  Slate  Ciiitcrn,  288. 

8002  BadBbaii,  23a 

SMS  Graduating  Bross  Circle,  388. 

8806  Repairing  India-rubber  Combs,  238. 


USEFUL   AITD   SOIUKTJJIO  NOTES. 


HYDROSTATIC  WEIGHING  MACHINE.— The  S»ip- 

jnno  and  MereanliU  Gazette  soyti, — "  Mr.  F.  E.  Duokham, 
of  uie  MiilwoU  Doclu,  bos  invented  a  most  useful  hydro- 
static welgbtng  mscbine,  which  may  be  seen  in  use  at 
the  docks  in  unesUon.  The  principle  of  the  appaiatus 
consists  in  fiUing  an  open  top  cylmder  with  water  and 
suspending  the  same  from  a  crane.  A  piston  is  fitted 
witn  ltd  rod  paBsing  downwards^  tbrongn  tho  oylindeE, 
and  tenninoting  in  an  eye  for  the  attachment  of  the 
gOJd«  to  l>e  weighed.  The  dial  gauge  on  tbe  cxterioi 
sh  iwB  the  preeeure,  oud  couasquently  the  weight  suif 
tuinod.  Tbe  patentee  very  Justly  claims  aa  a  merit  ojf 
his  invention,  extreme  simplicity  and  poTtability.  A 
msrhlnti  to  weigh  10  tan*  woigbit  in  itselt  only  Bt  lb. 


^^'"bl^ip  to  40  in  tbn  jmokd  ni4y  be  nasdZadtojed 
which  will  provrwei^tx  npto  one  ton ;  and  thaappaiatna 
isappUoabUtodeni>t«BtruaauptolOOtaa^«raura.  A 
visit  to  the  KiUwall  Dooka  enables  as  to  naak  of  the  use 
of  this  machine  as  there  applied.  The  aronclad  turret- 
ship  Aby—inia,  built  by  Messrs.  Dudgeon  for  the  defence 
of  Bombay  harbonr,ia  In  proceaaof  ntmaot  in  tlie  baMn. 
Bar  pUea  are  waighad  on  doUvoiy,  and,  aa  tlHV  are 
from  8  to  10  inches  in  thinknaas,  th^  weigh  7  to  U  tons 
each.  At  the  place  of  manotaetare-  thoae  enoRnous 
slabs  are  tested  and  oaariMd,  and,  en  re-waighing,  have 
been  foaadTerjrceReat.  nia  SncUnin  aaaahine  used 
to  weigh  these  Iron  plates  Is  capable  of  testing  np  to 
3(  toaa,  and,  aMar  two  montha'  work,  dierwa  no  sign  of 
leakage  or  Inaooniaoy." 

THE  AMATEUR  KECHANIOAL  BOOISTT.— A  mee^' 
ins  of  this  Society  took  plaoe  on  Wednesday,  the  S3n° 
ult.,  to  view  the  Royal  Araenal  at  Woolwich,  special 
permission  having  been  obtained  for  that  purpose  from 
the  War  Office.  The  members  assembled  at  tbe  Arsenal 
at  3  tfdocik,  when  ttaay  ware  easidaetad  through  the 
variona  daportmeats  m  OtfL  Btonay,  B.A.,  and  hia 
aasiatanta.  The  Gun  Factory  was  first  visited,  where 
the  method  e(  piepariag  «na  waUing  tbe  large  ooHsof 
natal  tor  bamwy  guas  woa  axUblled,  aad  the  gana,  in 
-varians  stages  of  eompleleneas,  were  shown.  Attar  a 
afaoii  examination  of  the  Battem  Bocaa,  tharwere  shown 
the  precass  at  casting,  finishing  and  tasting'tbe  heavy 
ahotand  diell  for  these  guns,  aad  than  paaaed  on  to  the 
leokatmasuifaotary  and  machinery  for  pradneiaglnillets 
of  oompraaeed  lead  and  other  poita  of  the  oealcaliflre 
cartridges  for  beeech-loadeis.  After  witnaaiiag  the 
maanfactare  and  flUiag  of  the  pesBOMlan  caps  aaad  in 
tiieae  aaHridges,  thav  prooeedad  to  iugiect  tjbe  wood- 
ahaplng  maanlnei;  In  the  gna-oarriam  depaitment, 
whwe  Is  to  be  found  oae  of  the  naw  Monorieff  gnn- 
earriagas.  Leaving  the  Anonal  a  little  belora  six,  &ey 
otartea  by  steamboat  far  Greenwich,  where  Ibaj  aat 
down  to  aa  excellent  diaaer  at  the  Ship  liaism,  at 
To'dook. 

T^  HOUSNCLATUBB  OF  6TABS.— Up  to  tbe 
UiBS  of  Bayer  (1608),  it  la  reported  fliat  tiie  t&rt  wera 
never  etharwiae  dlstingaldied  in  Bmnpe  tlnm  ciHierby 
their  Arabic  names,  sueb  aa  Aldebaian,  RIgal,  fte.,  or  by 
their  pcdtlon  with  respect  to  tbe  oonatellation,  snob  aa  "in 
theAeadol  Ajadwanaaa."  "  Mialratfa  the  bdtaf  Han." 
Ac.  ThamapactBayejignlinadMmlmwioKalltyataaigieat 
priee,  iteply  trom  hisamplaylng  tlia4ettersot.tlwA«ek 
andBoBiamal^iabetBtodia^galafa^kaataxs.  Thaldea, 
if  Original,  was  improved  by  himself  beforo  the  end  of 
liial>te,«a.appaaz8trasn  Oe  Jaiat  aditiai  by  Wnaelfwid 
JnliaaflaUlIsr,  tawUchnambanareanhatitalad.  But 
inoortlna,  BajnrlBonlTkBowabrhlalattexa,  and  tbe 
numbers  employed  aro  thoae  given  by  Flamsteed,  Woaxl, 
Ac.  Uhoaaaaapadtbanotica  at  all  tbe  htateriaas  of 
aatrcaony  that  letters  had  been  aaad  tadlattagoiab  one 
star  from  aasthar  before  tbe  time  4rf  Bajnr,  W-Alasan- 
der  PIcoalamtai,  of  fiiena,  who  waa  sim  usaali  sly  Bialiep 
of  Fatrna  and  ArchMsfaop  of  bis  natiTaplaas.  'Awlkird 
edition  of  hia  treatise  "Delia  Bferadd  Meado,"  accom- 
panied by  his  work  "  Delle  Stelle  Fissa,"  waa  pubUdied 
at  Vanloe  in  1888 ;  aad  tbroughcot  the  whole  of  (ha  lat*<  r 
he  emplayaa  italic  letters  to  diaMngaiBh  the  principal 
atora of  aacb  eoaatdlatian  tnm  esM  aaather,  aadgtvaa 
some  rnde  maps  in  which  thajare  employed.  Mdther 
Bawer  aar  fleealiiinlal  at  all  baMa  sipon  tta  aaa  of 
lathwioalinpinsa—l,  or  anan  ■satsaary^saeiiBant 
aUodoB  te  it  ta  thdr  jtwiuatlgust  daoi^h^aa  It 
happens,  the  name  of  either  would  hardly  bava.baen 
mesiHoaed  tn  our  day  an  aeaoaat  of  rniTtMag  4lta-<n 
tbatrsniUnss.  Tha  watfc  ot  Waaohwihitwas  s— daaUy 
well  known  to  be  translated  into  Latin  and  pnblUbsd  at 
Badaialiega>1i88,(alliat  Bayer  aaay  vary  poadUy 
have  seen  it  and  adopted  or  adapted  4ba  mathod  from 
it. 

MADNESS  IN  ANIMAL&— The  sUtiattes  given  In 
M.  Boulay's  cosne  of  hmtuias  on  "Hadaeis  la  Van  and 
Animals  '  confirm  the  statement  ttiat  hot  wekther  la  not 
a  cause  of  ra5t«.  Out  ot  808  caiwi  reeordad  In  six  yaara, 
eighty-nine  occnrred  in  the  spring  ftoo  Xamb  to  say, 
seventy-four  in  the  smnmer  from  June  to  Aagnat,  sixty- 
four  in  the  autumn  from  Septeinber  to  Novesrtier,  and 
seventy-five  in  the  winter  from  Decamber  to  Febmary. 
Wale  animals  appear  far  more  snbject  to  the  attaclm  of 
tbe  disease  than  female  antmols.  Out  of  330  eases  of 
bites  from  rabid  animals,  384  ocenmd  wttb  dogs  (male), 
twenty-six  with  bitches,  five  with  cats  (male  and  female) 
aad  five  with  wolves  (male  and  female).  No  Instance  is 
recorded  of  any  attack  on  man  bv  a  rabid  herUvoroas 
animal  Now  niat  we  are  apprnacnlng  the  dog-days,  we 
commend  these  facts  to  the  notice  of  the  onief  com- 
misdoner  of  pdice,  and  trust  we  ahall  have  no  repetition 
of  the  cmd  and  senseless  police  regolatlons  as  to  the 
muzzling  of  dogs:  to'  be  consistent  they  should  be  in 
force  oil  the  year  ronnd. 

TOE   MEDULLA    OBLONeATA TUa  Impoitant 

portion  of  the  brain  is  placed  betweaatbatabaranBalare 
and  the  foraiaen  magnum,  thrangfa  which  It  paaoes  into 
tbe  Tartabral  canal,  and  is  then  oalled  the  apind  oord. 
If  tbe  menbnuiaa  wfakih  Inveat  the  "r'-*lr  abloogota 
ore  ramorad  and  ita  middle  groovo  diawB  aaondar,  there 
will  be  seen  four  or  five  bands  of  wbtta  sobstance  as- 
oandlag  obllqaely  Itnm  one  aide  of  tbe  madoUa  to  the 
otber.  These  bands  decnsasta,  name  T"^"!!  above, 
othen  balow  tbaae  of  tbe  other  aide,  oo  tka«  th»j  an 
iBtarwovea  Ilka  pUltad  straw.  Tbia  dsiaasallou  is 
coaddasad  to  axplala  tbe  idisnamaaon,  fiiat  whan  iajury 
is  done  to  one  side  of  tne  brain,  tbe  dtstasbaaoe  of 
fuaatleai  ie  manlfeotod  on  the  oppcdte  side  od  tha  bnin. 
Thusrpaialyaia  ot  the  U^  aida  wanU  be  saaaad'byaome 
lajary  to  tbe  ripU  lobe  Ol  the  bndn.  -Preaoasaaa  tbe 
mediula  oblongata  induces  heavy  aleep  or  sttmor;  while 
its  buMmtlon,  evsnwitli  tha  paiat  of  a  aaaae,  inatan- 
taneoudy  extlngaiAae  Ufe;  it  to,  bosrever„pIaead  In 
suohasecttrepcattioaaasoaMalyto  baUaUeia  la)ary. 


TI»E  ESOLISH  VSeiMKrC  UnBOOT  Tvr». 

Ssbacdptians  to  ka  famuUd  <o  tiM  MltK.  at  Ifes  OBss,.*), 

TaTi«t«ck-«tf««t,  Cov»nt<sidea.  WJC 
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A58WEBS  TO   OOSRESPONDEFTS. 


*,*  All  mmmmuoktions  thoold  be  miintmi  to  the 
Editor  of  the  Erolish  Mechanic,  81,  Tavutock- 
itreet.  Cogent  Owden,  W.C. 


ANOTHER  ADVERTISER'S  OPINION. 

The  Enousb  Mecrakio  la  one  of  the  wonders  of  the 
world.  IhavQ  pAid  lOs.  end  ISa,  for  edvertiBementH  in 
other  Joanutls  that  have  not  done  me  ao  machgood  u 
a  sixpenny  one  in  the  English  SIechanic. 

W.  J.  EOOI.SSTOX,  Dewsbory. 


The  following  are  the  Initials,  Ac,  of  letters  to  hand  np 
to  Tneaday  maming,  July  fi,  and  niuaeknowledged  else- 
where : — 

J.  Wagfaom,  W.  Compton,  VerltM,  P.  Brown,  J.  Hil- 
Ungton,  T.  M.  O.,  B.  C.,  DaTld  Flaher,  D.  H.  and  Co., 
A.  varleT,  T.  Taylor,  Aahworth  Broe,  A.  Ledwsrd  and 
Cn_  J.  SUnka  and  Co.,  Webb  and  Co.,  A.  F.  P.,  H.  K.  H., 
F.  P.,  H.  Taylor,  Bev.  T.  F.,  W.  Hewlett,  J.  Francea, 
W.  H.  Hant,  Overlooker,  Robert  Still,  J.  Oilllngham, 
Wilson,  Deeley,  and  Ca,  J.  T.  B.,  Payne  and  Sons,  W. 
Whitemnn,  8.  Compton,  Thos.  Over,  8.  Rogers,  E.  J.  L, 
J.  Wmie,  Ladybird,  James  Steen,  W.B.,  J.  P.  E.,  P.  F. 
Mod.,  Amy  Jordan,  D.  7  .  TiMv.  R.  Ruv  <ind  Co.,  .T.  Q., 
J.  B.,  B.  P.,  White  and  Cn,,  H.  Cbild-,  W.  Howletl,  E. 
H.  T.,  P.  and  W.,  A.  anil  L..  E.  LcdKcr,  W.  South wQud, 
O.  P.,  A.  O.  8.,  8.  M.,  J(  li  [i  Jeffrey,  Rev.  E.  Kfmim.  E. 
8.  K.,  W.  Barker,  R.  U.  imd  Co.,  B.  aod  W.,J«a.  Luaty, 
Jas.  Peters,  M.  A.  Enni-.  T,  ».,  C,  M.  noil  C«,.  J.  P. B. 
P.,  A.  MUlidge,  R.  A.  Pr  .rlur,  John  Hadxon,  M.  Burki-r, 
Mem.,  AStoneman,  TiLitan,  W.  R.  S,,  Borini,  R.  B. 
W.,  J.  E.  Mollon,  Elect,,  u.  [^nnimni,  Jot',  flilfi^,  W. 
B.,  Anxiety,  H.  O.  T.,  Mm.  T1h..tii««.  J.  P.,  W.  OviiBcU, 
A.  B.  Tucker,  Saddler,  Wuttt  ConaUr,  £.  V.  D.  H'  E.  B. 
WooDett,  Prof.  M.,  N.  T.  M.,  B.  U. 


EuuTnif.—'*Faloon'*  writes  to  eorrect  an  error  in  hla 
deeoription  of  Templeton's  Method  of  Calcolating 
Pressure  of  Steam  on  a  Boiler  by  a  Safety  Valve. 
Instead  of  "  the  lever  being  weighted  with  a  weight  of 
161b."  read  "  1051b." 

J.  H.  (Velocipedes  roB  Bfoetsickk.) — A  small  amount 
of  banter  may  be  right  enough,  bnt  we  cannot  &nd 
room  for  a  long  answer,  which  consists  of  notfafaig  bnt 
banter. 

H.  Jetfest.— The  flrst  part  of  your  letter  has  been 
amply  discussed  before.  Your  suggestion  may  be  seen 
amongst  "  Extract*  from  Correspondence." 

Wv.  JoHHsox.— Your  snogestion  for  improved  candle- 
sticks is  not  new,  and  therefore  not  worth  patenting. 

Ax  AiiamoDa  Oxs.— Write  to  the  Secretary  of  the 
Society  of  Arts. 

Kathan. — Any  respectable  optician  wUl  give  yoo  the 
required  information  much  better  than  any  one  else. 

YoExsaiBB'  AitATBUE. — Get  the  number,  we  cannot 
repeat. 

J.  Dawbox.— Yon  mi^t  have  saved  yourself  the  trouble 
of  writing,  if  yon  had  oonsolted  our  advortiaement 
pagee.  The  addreaa  ia  Clarke  and  Dunham,  48,  Uark- 
Une,  E.C. 

BoiLEB  Jaos, — Exchangea  must  be  paid  for  before  in- 
sertion. The  aoala  of  charges  appears  at  the  head  of 
the  oohimn. 

Caicbbiooeshibe.— For  hista  on  praaerring  flowera,  see 


Reply  4068,  hwt  week. 
V. IZ6.  - 


W.  L.  6.  Wbioht.— Your  best  pUn  ia  to  advertise  your 
invention. 

Paixtbb.— Brodie  *  Hiddleton,  Long  Acre,  W.C. 

Hakrt  Wauieb.— See  Utter  part  of  description  of  the 
Phantom  Bicycle,  on  page  876. 

"ExsLiaB  Uechaxic"  Mdtuai.  Ixpeovemext  Socie- 
TiES.— "Bell  Valve"  writes,  hoping  that  the  "Black 
Country"  subscriliers  to  the  Enousb  Kechaxio 
will  shortly  form  several  of  these  societies.  He  sug- 
gests that  one  should  be  formed  in  Wolverhampton, 
one  in  Wednesbury,  and  another  in  West  Bromwioh, 
and  that  members  of  either  should  be  admitted  to  the 
meetings  of  all. 

AI.BEBT  Priest.— The  dry  earth  system  has  been 
described  in  a  former  volume. 

J.  H.  B.— Your  views  on  the  Patent  Laws  are  in  the 
main  correct,  and  have  always  bean  upheld  by  us. 
The  course  you  suggest  of  bringing  presanre  to  bear 
on  individual  Memoers  of  Parliament  is  the  best  way 
by  which  a  revision  of  the  present  law  oouhl  be 
effected. 

David  Fisher  (New  Zealand).  The  snbscriptlon  paid 
by  yon  to  the  former  proprietor  entitles  you  to  receive 
the  nombera  from  him  till  the  date  mentioned.  Wt 
have  sent  you  the  numbers  yon  reqoire.  Please  in- 
clude the  cost  when  yon  next  remit  a  snbseripUon. 

Urn's  oongratnlation  will  appear  with  others. 

Edward  Stbaxb.— We  oannot  neommend  your  Ronae- 
bold  Fire  Escape. 

Tbe  Cadbs  of  Stobkb.— Ur.  B.  Jones,  of  US,  Boyal 
Road,  says;  "I hope  our  good  friend  Mr.  Proctor,  or 
some  one  elae,  will  give  ua  a  paper  on  the  Canse  of 
Storms.  Every  one  thinlu  he  knows  what  a  thunder- 
storm is.  I  do  not,  neither  do  I  think  that  one  in 
fifty  does  know." 

J.  8AR0EHT,  Jnn.  (Flnehley).— "  I  do  not  remember  seeing 
the  Bobjeet  of  pre-adamite  man  discussed  in  your 
columns.  I  think  it  is  one  that  would  interest  many 
readers." 

V.  Skeprbrd.— Yon  are  wrong.  Ur.  Perry's  addreaa  has 
been  given  in  advertisements  and  elaewhere  several 
times.  Oorraspondenta  at  least  should  search  before 
they  complain. 

"CoTTOx  Clbre"  and  ■'Raq.wat  Clerk."— See  an- 
nouncement in  this  week's  Sixpenny  Sale  Coloinn. 

Abtrr.— Your  symptoms  can  only  b«  rightly  onderatood 
by  an  oculist. 

J.  P.  P.— Bee  our  imprint  at  bottom  of  last  page  of  ad- 
vartisements.  Second  query  can  only  appear  inSixpenny 
Sole  Column. 

A  CoxBTAXT  Sdbscbubr  (Derby).— Wrltoto  the  Distriot 
Highway  Board. 

Ur.  pBOOTORsays:— "Sir,- 1  cannot  wholly  agree  with 


you  as  to  the  '  Aatronomioal  Register.'  I  nave  always 
thought  it  very  plucky  and  praiaewarthy  on  Mr. 
Oorton'a  part  to  puoliah  a  magaaina  devoted  wholly  to 


aatronomy ;  and  U  there  were  nothing  else  to  give  the 


Be^iater  a  good  standing,  the  excellent  reports  of  the 
AstronomioU  Society's  meetings  would  suffloe  for  the 

Snrpoae.  But  I  did  think  the  attack  on  the  ExouaB 
[ecbaxic  uncalled  for  and  in-oonsidered  (I  withdraw 
the  word  'ill-natured,'— writing  In  extreme  haste, 
and  not  meaning  my  words  to  be  published,  I  used 
an  m-chosen  expression).  I  am  quite  certain  that  if 
you  were  to  adopt  rigid  mlea  for  the  exdnsion  of  all 
subjects  except  exact  science  from  year  eoTreapoDd- 
enoe  columns,  you  would  soon  lose  many  thousanda  of 
your  supporters."  We  do  not  withdraw  a  single  word 
we  considered  it  onr  duty  to  write  last  week,  as  the 
small  attack  on  us  by  the  publication  alluded  to  was 
as  unprovoked  as  it  was  senseless.  Of  the  hundreds 
of  letters  which  "  F.R.A.8."  has  been  kind  enough  to 
send  us,  the  only  one  we  thought  it  adviaable  not  to 
iuaert  waa  one  written  some  months  since,  which  indi- 
aated  in  a  few  sentences  the  pooraaaa  and  deamess  of 
the  said  publication. 

Arthdr  Oreex  (Bermuda.)  — Your  farmer  letter  was 
received  and  has  been  attended  to.  The  vehicle  is  a 
French  invention,  and  we  do  not  know  the  Inveutor'a 
addiaaa.    Ita  merita  are,  to  say  the  least,  donbtfuL 

B.  HoTBXDEx.— Your  snggestions  for  bitnging  rain  from 
the  elonda  by  ehemistry,  electricity,  ana  pnenmatica, 
are  far  too  vague. 

CoLOxisATiox  AKD  EmoRATiox.— Letters  on  this  sab. 
ject  have  been  reoeived  from  F.B.O.8.,  Maakelongne, 
Alexandra,  the  correspondent  who  suggested  an 
ExoUBH  Mechaxio  colony,  and  "  M.  D. "  who  afTera 
favourable  oomments  on  the  suggestion.  All  are  preaaed 
out  this  week  by  other  matter. 

"ABxpoRTEB,"  who  defends,  in  a  rather  weak  way, 
"  Lewis's  System  of  Shorthand,"  should  have  sent  hla 
addreaa.  The  sama  observation  appliea  to  Amy 
Jordan. 

J.  B.  D.  (Coventry).— Tbe  snbjeota  treated  in  the  Exo- 
uaa  Mechaxio  are  too  numerous  to  admit  of  the 
order  and  classification  yon  suggest.  You  oomplaiu 
of  **  wanted  "  advertisements  appearing  in  onr  columns, 
when  sldlled  mechanics  are  offered,  say,  SSa.  weekly. 
If  you  advertised  for  a  violin  for  instance,  and  said 
yon  wonld  give  6a.  for  it,  could  yon  expect  a  good  one 
for  the  money  ?  It  is  the  same  with  advertisers  who 
offer  ridiculously  low  pricee  for  skilled  labour. 

J.  B.  T. — Simply  a  notion,  and  a  poor  one  to  boot,  or 
about  as  good  as  that  sent  us  tor  a  Bicycle  by  w.  J. 
Plgott  (p.  863)  last  week,  and  which  by  miatake  crept 
into  onr  columns. 

Natural  Sciemoe  and  Military  Eddcatiox  next  week, 

Uaxxb  and  Sox. — No  stamps  encloeed. 

F.  R.  O.  a.  tenders  his  thanks  to  the  Rev.  W.  F.  Mo 
Donald  and  O.  Bennett,  Esq.,  for  so  quickly  and  oour- 
teously  responding  to  bis  appeal  for  Auatrslian  papers. 

Ht.  Cbapkax  on  the  Flute,  next  week. 

W.  E.  Maoob.- Yon  are  right.  The  notion  ia  simply 
absurd,  and  W.  J.  P.  will  not  catch  us  napping  again  in 
a  hurry. 

HixTS  to  Astronomical  Students  by  Rev.  T.  W.  Webb, 
next  week. 

PxTMAX'B  Shortkaxd. — Besides  the  correspondence  al- 
luded to  elaewhere  we  have  received  lottera  from  Rose- 
bud, J.  F.  Ballard,  J.  Bredall,  and  J.  T.,  all  in  defence  of 
Pitman's  system.  Mr.  Pitman  has  oertainly  aolond  of 
witneasea  in  his  favour.  One  oorreapondent,  how- 
ever, complains  of  the  frequent  impravementa  which 
be  introdnoea.  F.  W.  Qrieraon,  in  no  way  discouraged, 
promises  a  further  vindication  of  Lewis's  system  next 
weeii. 


THE  XNVEFTOB. 


Ih  obedience  to  the  soggesUoDi  of  a  number  of 
readers,  we  have  decided  on  appropriating  a  portion  of 
our  apace  to  a  condeuaed  list  of  Patents  as  nearly  as 
possible  np  to  the  date  of  oar  issue. 


APPLICaTIONB  TOR   LETTSBS  PATENT  DUBINO  THS 
W£SK  ENDING  JUNE  S8,  IfiTO, 

17S0    W.  lUlnfonl,  Oxford-itrtei,  ImproremcnU  in  wudrobai 
Vno    C  J.  Fox,  R.   Luchin,   and  J.  I>odd.   Saint  P»nan»,  iB- 
proTemanti  ijipUcable  to  raaplnK  And  mowing  nucliinw. 
17<a    J.  Outrun,  Bavenoalu,  improTsmeDts  In  rotur  englnaft. 
1708    a.  Atterbary,  West  Bromwieb,  and  O.  WtaltehouM,  Im- 
.      .  ..._..        .  ^^^ 

in  appa- 


provemanti  in  apparatu  for  eoBUDnnlcatinc  on  railwajr  train*. 

1769    H.  T.  Davey,  ChUton-road,  Sndbarr,  unprovan 
ratal  for  wanhinx  and  boillnR  linen  and  ouUr  labriei. 


17M  W.  R.  Xlikfl,  Boatliampton-buUdinfi,  improT«inent«  In 
taatanlng*  or  connection!  for  Mcorlng  Uu  eablM  and  atandlng 
iluing  of  ihlpx.    A  commanieation. 

17SA    A.  C.  Uamlatt,  Ttiink,  improvaoienta  In  x«apinc  and  mowing 


17S6  B.  J.  B.  Xilli,  8fi,  Sontliampton-bailding*,  tmproT«ai«nti  in 
Uu  prooeai  and  apparatoft  ttjr  making  Hoap.    A  conunnnlcatioD. 

1707  J.  BoUoogn,  Aecrington,  improramanta  in  tlaahar  kixing 
saaehlnM.    A  conunanlcatian. 

17SS  T.  C.  Brown.  Ipiwieh,  Impnmmenta  in  valTM  applicable 
to  rt«ain  or  water  pntuxm. 

17W  C  L.  Prauae,  18,  Wilion-atreet,  Finibory,  tanproramanta  In 
tbe  manafactnre  of  Hteel. 

1770  D.  CoUet,  U,  BouIoTart  St.  Martin,  Paila,a  Mwor  tin- 
proTod  blaaching  igent. 

1771  J.  H.  JoiinHon,  47.  Lincoln'!  Inn-floldt,  ioiprDTMiMnta  In 
railway!  and  englncH.    A  eommunlcation. 

177*  I.  Bate*,  I>aklufeld,  and  J.  Taylor,  improvomania  in  the 
bridge!  of  the  fnmactv  of  iteam  boUer«. 

1778  8.  NevlUe,  EtUaon  Q\A*t  Works,  OatMboad*  a  now  or  Im* 
proved  manafactore  of  plate*  of  glaut. 

1774    P.  Boland,  Dublin,  an  Improved  baker!'  barn  or  yea»l. 

1776  L.  Uamel,  Improvement-i  in  tbo  mode  or  method  of  pro- 
dDcing  certain  ooloiin  to  be  UKed  for  calico-printing  parpone*. 

1776  W.  J.  Cnnntngham,  480,  New  Oxford  street,  and  A.  Dabb,  Im- 
provements in  meanH  and  apparatus  for  cutting  type,  and  carving, 
moolding,  and  ornamenting  wood,  metai,  stone,  and  other  mate- 
riaii. 

1777  L.  M^ffy.  J.  de  Echeverrln,  and  F,  BsKan,  60,  Bonvelard  de 
Btnuboorg,  PaHi,  an  internal  sptinx  euupUng  and  brake  for  trans- 
mitting, ■topping,  or  regolatinK  mution. 

1778  J.  Held,  aiaagow,  improvement!  In  looomotivo  itoam 
•n^ea. 

1T79  T.  Graham,  Green  Monnt-etreet,  Beeston  Htll,  Leeds,  and 
T.  Dixon,  of  Leek-terrace,    Uiuulet,  improvement!    in    rotary 


1786    W.BpeuM,  8,  Qoallty-ooart.  ChnoMry-l^i^  <   . 
in  tho  eooatractlon  <4  boxaaar   caaeo  ff>r  ««ntatsiBg  cQ«.ttB«. 
aoeketT.   A  eommnnlratlon  _ 

179)    H.  Poolay.  Uvoipool,  and  T.  BoberU.  mn 
matk  macblae  tor  weighuif  and  nfimtmrixm  renin. 

ITM  A.  Walker.  Bdlnbiiiib.  improvoneoU  tn  window  k^w. 

ITOS  D.  Porbea.  Yorkplaea,  PortmaaHMuaro.  and  A.  PtW,  f 
Xdneola'a  Inn-ftelds,  laiproTomenta  in  tbo  prodocticoi  U  on 
pottnda  cuabto  of  being  employod  aa  majitirea. 

17M  A.  Barclay,  Kiuoaznoek.  ImprOTrmmta  ia  sawMag  kvi 
and  other  ores. 

1701  IL  Uild!on,  Oraystone  Bona*.  Adwrnlton.  near  Lseds,  bn- 
provement!  in  the  manutaotoro  at  cloth. 

17M  K.  Finch.  Deaotort-iqnar*.  Cliep»t«w.  laprrvciMBta  b 
machinery  for  tordng  or  txhaastinc  air  or  aerlfom  floida. 

17H  w.  B.  Lake,  aoothampton -bBtldJ  n<t.  an  Improvad  faam. 
A  oummtinication. 

17M  A.  Boix  and  Le  PeUetlar.  eS,  Bq«  de  Provanc*.  PaiU.  in 
provemflDts  in  the  oonstnietloa  tit  xvrotring  coUara,  appUesbk  t-^ 
looms  for  spinning  hemp  and  fhu. 

17U4  C.  Stephens,  Admiral's  Hard,  Btooahouae.  teptovanenu  is 
boot  trees. 

1TS6  W.  Brown,  Portamooth.  baprovanantt  in  the  eattstrttctkc 
of  steam  and  hydraoUe  rams  osad  Ld  naval  vrarla 

17V7  P.  Jensen,  (•,  ChaBcery-lane,  inprov^mants  in  apperaia' 
tor  indicating  tbe  speed  of  voaaala  and  tbe  valodty  ol  nmnuK 
WfltfT.    A  cortmnntpflM'iTi. 

]7<><  J.  hmfQi,  Km^^i-J,  Improvaaanta  in  machinery  or  apps 
raEUAJof  itaiaaiAf^ 

17i«  A,  VUrWilA  Ud  J.  Mowait,  Olaavow  and  Ooalliaidge.  Im 
pri-hTfEdAau  In  tit*  cos&uJaetare  of  vsldad  Iron  and  Keel  tnoes. 

IHU  J,  ^ia'c'Uir,  Tit rtimbtrTTT.  Improvcwieiita  in  ivspiratcvy  or 
parmtoM. 

}*t:ii.  P.  F-  v«iii  Cb'.'ate,  of  Booton,  V.S-A,^  InprovemMU  ia 
dipui]ijiiriil.^''<hi'''liii'  U4v<)T>i. 

IH/J.  <i.  Utul:^,n«Uu  >ntTma,T7Twitilt-ra«d.nppcrLewi4ham 
rr»s.il,  EiujirtK^outi'ijtd  jn   >iuishaae!,  tanta,  teni-pegs,  and  veathei- 

]"<M  '1'.  '^'U,jhiL..u,  t^unkton-oB-Taee,  imiirovoBCBl  hi  appaxatot 
f(<t  Im^hMI,.'  ■s.-j^r.La 

it*tL,  iL  iwt  tmaa-ts.  Croydan,  Improvcmcota  in  breakwaters  aad 
■tmctaraa  for  roaat  protoetton. 

ins  J.  Shackloton  and  B.  Shaekloton.  fUlidiin,  hnprovtaDants  ia 
owcbinery  or  apparatus  for  manafaetofinf  **  apool "  or  paper  tabn 
tor  nae  la  splnnuic  machJneiy.    A  eommnnitaUon. 

Ifl06  O.tbomaon,  Glasgow,  trarovaaealatntrsaUngmanoDaa* 
ores,  oxidsi,  or  salts,  and  in  maknif  feiro-mangi  n— 

1807  8.  J.  Fellows  and  K.  FwUews.  WotysffbamH*"*.  hspro^ 
menta  In  fi«»ii*H«j^  levelling,  and  creaalng  fryinf -pana  aad  other 
metallic  articles. 

1S08    J.  Sax.  lUCL  Great  Enssell-etreat,  Bloomahtur,  an  improved 


•nainei 

IWO 


B.  Horewood.  Britton  ^rry,  Glamorgan,  improvement*  In 
tho  manufacture  of  tin  and  teme  plates. 

1781  J.  J.  llenJez,  Boanoo  Ayres,  improvement!  In  ships  and 
veasols. 

1782  G.  Speight,  Bpencar-^stroot,  GoiweU-road.  an  Improved  gloo 
pot. 

1763  W.  E,  Newton,  66,  Chancery-laae,  an  improved  mode  or 
prooaee  for  obtaining  glycerine  from  loi^maker!'  spent  lyes-  A 
oommnnieation. 

17M  A.  L.  UoUay,  Brooklyn,  O.B.A.,  bttptovamonts  in  apparatus 
for  making  Bessemer  itaeL 

lias  T.  It  «hmoBd,Bninl«y,  and  a.OStlow,oertala  impravementa 
inthe  prfparation  of  "  oops  "  and  "  bealda  "  employed  in  the  mann- 
.actnre  of  woven  fabrics. 


Lx.lU(LOn 
_   reeucoer. 

leoe  8.  NoCTls.  U,  Oonghstreet.  L»adon.  "WjC^  and  T.  Gffflth<. 
Lombard  Kxohuige.  Lonooo,  a  iP"*-***  or  appantos  for  Ddxing 
and  kneading  dough  and  oCber  IngredienU. 

iRlu  3.  Napier  and  W.  Cralcfcsbank.  Edinbaigb,  an  tn^n^^d 
arrangemant  and  eoMtroctloa  of  portahl*  bsth. 

18U  W.  Martin,  NotUngham,  ImptoveoMou  ia  the  manafMw 
of  woven  gaoaa  (auloa  made  on  hoMda  net  or  (wl^  Ute  maehhus. 

18U  E.  Lambert.  Eagle,  Unooln.  iaprovemenu  in  the  ooMtrw- 
Uon  and  arrangement  of  stagea  oMde  at  iron  or  other  acaniar 
material,  appUeahle  to  windmills  or  oUmt  tadldiags. 

1M16    B.  VTde  ForviUe,  Nantes,  rnoem,  inpioveBaBb  in  v^oci- 


1814  R.  Morton.  Btockton-oa-Tses.  ImpfOTwneBts  to  apparste. 
for  cooUng  Uqoids.  ,  . 

1816  D.  Bowan,  Glasgow,  as*  or  fm^oved  coBstnw»e«s  ajiil 
arrangements  of  valves  and  tMr  sctaatinf  psrt«. 

iai6  H.A.BonnevUle,ln.aaas**dAotto,P*fis.siKw«n<Ii»- 
iroved  apparatus  for  warminf  taA  vsatUadni  ouiU«es  sod  »)oau. 
L  eooununieatlun.  ,  ^      .       .__ 

1817  J.  dark.  Belmont-ta«rBce.Hdtting-Ma.rsdisiin«theail« 
of  locomotive  engines.  ,^  ,      , 

1818  V.  Bastouiu,  87,  Bonlsvar*  BamM-VKtdle,  PaiU.  im- 
provamanta  in  steam  enrines.  ,  _^ 

18t»  W.E.Q«lge.U.Wellingtonstrert,9trsB4,»Bi»^v««iff*- 
ces!  of  drilling  and  cutting  pUne  sarisees  in  IW  B»nols^«o^ 
crystal  glass  or  metai  ware,  and  an  improved  lathe  la  ttai«  inrpoa*. 
A  oommnnieation.  .      ,.,*•, 

Uao  J.  G.  H.aiU.Bouen,improvemenUlnlafetei^ngtuf<i»» 
!tookinH,  lUvs.  oorteU,  bandages.  ..  ^      ^  rt™^ 

Wll  W.  E.  Newton.  Improvementa  In  the  proinetloD  d  gmcwe, 
symp,  and  ingar.    A  commnnieation.  «...«« 

Itt    W.B.Adamson,GUsffew,imprDvam«iUlntbemaBBtsaart 

of  artifldal  atone.  ^^^ 

18SS    R.  KeU,  Bradford,  ImprovenwnU  in  treatise  ">^  dktam 

petroleum.    A  oommunliDatlon.  ... 

US4    J.  ButtorworthandJ.  B.  HntcbinKm,LMds,iBfnrf«aMU 

in  the  making  of  carriage,  cart,  and  other  wbecla  . 

18U  i.  BnUwwortb  and  J.  B.  Hntchinson,  iBpnrrOBeaU  m 
making  woodon  akowers.  .  ^^t^  wk. 

18U  E.  W.  Bandford,  New  Tork,  U.aJt..  ImprowA ««««"«■ 
tor  can  ud  other  pnrpoaas. 

U27  W.  B.  Lake,  improvemenU  In  rails  for  laQm^  ^  b**' 
mnnication. |_. 

Vtm  W.  BlddeU.  Oosby  HaU  Chambers,  improv»d  s|9isU)>  ■* 
cutting  wood  into  small  strip«.  filaments,  ai  nuaviacL  ^ 

Vm  W.  R  Lake,  improvements  in  brooch  loading  ft»«»-*" 
in  cartridges  for  the  same.    A  commnnieation.  ...i 

ISltO  W.  Boll.  FJ..8.,F.B.H.8.,  King  s-n>ad,caielae»,  SB  W"* 
caae  tor  the  cunveyano*  of  plants.  _,„-— 

1R81    W.  R.  Lako.  improvements  in  candles.    A  commo»^5r 

usa  C.  VcDermott,  tkixton,  improvemettU  In  peneUtlo'"***' 
ing  on  linen  and  other  malarial!. 


PATENTS  SEALED. 

8746  E.  P.  H.  Vaaghan,  improvemenU  in  tbe  xnanofMt^  °j 
fluoride  of  potassium  ttnd  sodium,  and  of  hydrate  and  earbonau  « 
potanh  and  so^la.    A  communication. 

11748    C.  A.  Marriott  sud  £.  Uult,  improvements  In  atoam  vaSXa'*- 

r74»    P.  Pierce,  Improvements  in  horse  or  othei  searinf. 

S767  C  W.  Petersen,  improvemenU  in  steam  aud  wthai  Uu  boeu 
and  retsels.  . 

VTVi  A.  Matthiessen,  a  new  or  improved  insnlatix^  ■nWanee  w 
tho  covering  of  electric  talograph  conducting  winbi. 

IS  H.  H.  Oochrane,  tmprovementt  in  machinery  or  apparw" 
tor  woridng  signals  and  switches  oo  railways. 

U  P.  Jensen,  improvements  in  means  for  elosittc  or  fastcnul 
neckUes,  stocks,  eoifii,  and  other  objects.    A  commuuleation. 

74    W.  W.  Hughes,  improveuonta  in  furnaces.  . 

US  O.  Tbomeioe,  a  new  flexible  valve  tor  regulating  the  flo«o 
flnlds  in  pipes.  ,^ 

S4a  a.  Lewin,  ImprovemenU  in  elevators  for  raising  aixl  *Uom 
straw, 

8S0  W.  R.  L^M,  improvements  tn  spring  bod  bottom*.  A  f^ 
mnnication.  ,      .„ 

866  B.  Walkerrnl  J.F.A.Pflattm,improvem«ntslnclt^hesHi 
engaging  and  diitF  nidi  King  parts  of  macblnery. 

riff  M.  A.  Bonni;villp,  curtain  new  and  a-icfnl  improvemenU  « 
machines  for  settiru  typCi«.    A  commnnicittion. 

868  8.  Brooko,  impruvements  in  the  doSers  of  condensinK  csnilu 
engines. 

MO  T.  L.  Livsey,  improremenU  in  machinery  for  "  fllllng  <* 
sUrching  woven  (aOrir... 

\mA  W.  R.  Lake,  improvemenU  In  looms  forwaavlng.  A  t/m- 
manitsUon.  , 

lUO  J.  L.  Norton,  ImprovemenU  in  apparatus  for  dreaclng  >»■ 
furrowing  mill  stones. 

1176    K.  Shaw,  improvoments  in  machinery  for  hulUnc  cotton 

IIM  L.  C.  Sehermeihom  and  C.  Schennerhom,  improvanent!  in 
inanufactuiing  cheese.  , 

109  T.  Thorpe,  improvementa  in  the  manufaetore  of  V*" 
fabric*. 

1466   J.  Ormarod,  improvements  in  looms  tor  weaving. 

8767  B.  H.  Kay  and  A.  T,  Richardson,  improvemenU  in  uff 
manufacturo  of  crape. 

V76»  W.  B.  Lake,  an  improved  apparatus  tor  roasting  iron  pyiue>- 
A  oemmnnlcatioD. 

8774    J.  Stanton,  an  Improved  rebounding  safety  ran-Iock. 

8777  W.  U.  Richardson,  a  new  method  of  IndiciiUng  or  stampisg 
crystal  or  gla!s  measures. 

u7Ki    A.  Btadsbaw,  Improvements  tn  printing  machines. 

8784    A.  Chaplin,  lmpruvemeut<<  in  Ht«am  boUer«.  , 

1  C.  Uodgeon,  improvements  in  the  maonfactura  of  oompoOd 
rtvetted  banda  of  iron,  iteel,  or  other  metal  to  be  used  aa  a  sawu 
kota  for  wire  ropes. 

8  8.  Bolman,impmvementaInapparatusforhinginc,adJaitiH* 
aud  fasten  ng  gas-retort  11  Is,  covrrs,  ur  doors. 
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VALEDICTOBT. 

IE  following  is  the  tatewdl  miiitM  et  Or. 

Lawson,  l»te  Editor  of  Sfwuf/ic  O/ ."«.".  i«  .- 

•uioos  cdrTespoodenta  hkve  kiadhr  ciytjBfJ 


legret  thst  the  preaent  Editar .-., 

-"  "■-  — = •  SeinHic  Ofinym.     We 

UmA  of  tki 


f.cKic~c  thK   »i:i-.   t^* -^!' •■^'s  a  dt-.-^ 
1^5  we  w:^  o«i^;  ^^.^^ 


^-.<. 


old  the  teins  o{  oncmiiK 
k  them  for  their  good  {ediii^. 
ess  whi«h  has  attended  nor  hhian  iam  m 
to  tha  geneions  help  lad  tncBdh-  adrkie 
;estion,  snd  enoonnfciDest  Ud  oat  Vr  «k 
espondMents,  and  eipedallj  \j  tae  wk>,  wt 
tot  hentate  to  say,  is  the  £nt  bh  <f  Socao?  _    - 

the  age.    Bnt,  in  le&iag  fna  the  Eftsa.'  ^^'"^' 
in,  we  do  80  not  without  i  iecfiag  <f  Kfirf.   »r««aa3    wiia.    «,  -t-t^ 
m  if  tinged  with  regret  it  Iobb;  jIimii^  ia-   iaSw    a    Eirrvris   r>c^.^L*^*" 
mrarse  with  many  le^eeted  eoUe^wt.    TV   *    *"*    ''^'     es"*--, «_     aa^ 
gkrf  eondnetmgaweAlTMmJ  »*iA  A.-'   «  »»<'a«-  ead.     U  «c£.rv3j^ 

>t,  as  certain  journals  are,  ieu«  WW,  fitti-  t^anat.-  Ttv  ■  -,  „»  ^^  ^ 

f.  onl  af  »  eonidaag  t£e  ec-   s*^7  *•-*  »«  eene^T  t£^'^d  t^l 


^-    wj.«,i«.,,  „^^^^«at<lone   by  itrah;  b^ 
^    -l^tk^  workmen  r*^?^,?*"*-     To  that  resnlt 

•^  forth  the  i4,"^»P»W.^  AnMt«,Un,. 
- ,  ^*^  "^^  a  one  aunza  •— 

-r.  ■".«<  ^-L  =.f:ssr;?^ 


"^  .ir.«    a 


»»   e^ 


.,■  ^,-nT«M,  an«-i.     ■ 

ti-  ._r^^*=^     "•■»»•  meaner  to 


»r  an- 


tUU    Ti.w  _ 

a-ked  together, and  of  so  eoaaden^  tff^.  sto-y  ia-^  »«  k^^t"^'^  «^-  ''^^  "^-i-    .*«^'?*Ti^J'''^'  •»»«»►  ■  tie'  ■»• 
mt  of  poliiieoHieientifie  qaestMw  ss  t*  k  »-'^;*:  a>rr»i*w,  fc,^  v^  aa-^^V_'  "  '/-^    =*T  »«£=x^L*t!  **^  *«'•"«.  uJ^SL-TIT 
n.bledtohelppd&.p™.i^^,.  T™^^^^  ^-^^  ^L^^    ^^   "«  ^^1..^  ^--^^^^^T^ 

'  ^    or  w.  £,.»,  .J  ,  _      - 

■  ■    —  "   --  :<kaw:.jt.   a   .1.^   n   •---     _    -       —      — '  •£ 

We  behere  that  oir  aeoesicr  wC   -*'•.  c*  b  s^t  t-^-.  ,-_  -._*!-   »    -i^^  ^^  ,^   ^       _  T"  — '  «w._=ae» «t  », 

ari'r.r.-^.  .^ .-  ■  .     ■     «-^ 


nablad  to  ie^  psbiie  ofiiiui 

efonn,  ii  so  arinoiis,  so  »w«»  _„„ 

ith  so  much  smde^,  and  lach  iatcne  asitsL  -  «-z».-7  =r 

lat  after  nearfy  two  yean  of  e^toial  toil.  «c  ^^•'■^  ast^   .as 

y  down  our  burden  and  are  ^ti  to  fe  atfe  to  7^^"^^*-  * 

it  in  piactice  the  oU  sfhoi^  ■  B<it  sad  he  h:  t;ki 

lankftil.'    We  beUere  tlat  oar  lanKii.*  .---  l-ir:.  c 


isnkfnl. 

Dt  lose  Bght  of  the  intensts  (i  those  wfetas*  *=■?■*<-■-  -    -  -~. 

a  low;  and  K,  hyomH,  n,,«M  Sa«tfc  ^l^ZLI^  5  » 

1, and  in  reagning  to  Ua  Oe  Rfa^i  -.-1°^'^       *" 


>    B  «ir>as 


.   .  »»"~i»i«j  H^ysua  SruMiac 

Opinion,  and  in  resigning  to  lua  Oe  Rfa^i 

tiair,  weMdaJrind  adien  to  oar  old  fti«^  »i  laas.  a 

ish  oor  fatare  rejiesentatiie  God^^md  k  afl  '**'  «< 

•rtinessandgDodwilJ."  "^  <>■  eiiM  ^  oat  rf  £> 

;•»«-    TkiiiiMXMacs.'      V 
>eatcr  na 
I  EihiiitkiH  ^^     _ 

aarefc^ia..^,,^ 


WORKING  lIKirS  EXHOmOKS. 


L    has  been  dwwmud  IM  ii  iS^  i  ii^ 

aUy  to  interest  wi>te«  m  S  ZSL'!!*:;  "^  — — r-«a 

tastrialeilriMhitioiriT^ri^^^  "^  *•  «*iM  sk 

At  the.Ag«,h«.j  iS'Sl:'  ^?«:  •-■--< 


-.-*^    s.i  V    •!  K.,i  la 

esent  month,  in  wiriAfl^^^T.  ^*  ^  haab  of  tW  *»,.      r.^V.  '"'      "  '^ 

affixed  be  Ma«  of  tfT^l^?** '^   ««»>  AmM  t-ar^T;^"!!  "^    -'="--5    '-^  l-a:.j^  ^.  -T 

•0  that,  by  obt«riJ^,^'*  7™"=^  TW  .a«t,,  V^^^i  .'^'"^  '-^^  "^     «-«r  "^  "^^ 

^Tietnaloertifio^irJV^ViZ:  ■''?^-  >*««  *  ^'^' -/^    '^  '"^    ^-=- 
1  tan,  even  m  the  wm  i  ■JZ'^^  «aaeai,    aad    tiMi    ~I__   ^    "'  ""S'     i-»   -^ 
•"Ptorfasinalar^i^t^    '*-«-«.  e.aerel.'^^r^?'*    '    -----     •<  bI^.^ 
^  bnt  upon  a  linritei  .^JT  *  *«=«lai=p.  „i  w7^  ^  J'^  "  »-    »  7^     ' 
»Uken  arrangements.    At the^^T*^  "^^^ '^ n?-^"^-    '^"--b-    *   t-"    . 
*«ee,  and  at   the   Meeha^i^^i^ '"^  '^'-^J  had Tl^  ^^'^^  K-t:  -atu*     ... -V'  ' 

■tUKybore  anamat«n3^Zlr"*™    ■*=■**  ff^J^^r"^"*""^'  J'  •*-•  •.    t" 

^J«  ••petted  I:K'S?1^-  -•--'=«^'^^-^  *-  =■  -  •----"":'    r-^l'  '""      "    - 

nines,  and  rfkT^rf^'^^^oodraaioBaij.   ,-71^ '*^-'  faCh»»  -      "^  ••"-   ->-    -  ^  , 
P«<rf'yofthewAr^.'i*P«^  -a,  fcT^/"   *«-»  -*.--   -^  *■•-•••"•   .■    «.:  cJ-1''    ■"'^ 

"Siion   between  Uw  «^^**y  »?«&=-    _ ^  ''-■wi  «-_       -      -fc-,..  ,  »-:.»..< 

-'wofan.^h^sr"'!""^!^""^'^--'' -^i  '^-•^---•--.«..r.' ■ 

^«.    TheTa!aeoft&*°^™=;^a^  l''--^"iv...-.*V------u^:_'---    't     ,-.    ,.  ,_^      ;-^- 


er 
jlfl 


r  of 

iprU. 

onoal 

alUs- 

>o  oom* 

remark- 

the  put 

i-tations,  he 

port  trade,  as 
/ea  not  ezMbit 
OS  of  last  year, 
X  the  increase  of 
iports  in  1889  was 
jr  gold,  the  prodnce 
■J'  i^"-  "      A  ont  last  year  that 
*"■»»  i  3  •s'  ..  -  a»  »"'-       retoms  of  Imports  for 
.  ^^.  .._. .    .,    _  -  J  therefore  necessary  to 
— •  "■"      ,,.'etnms  of  both  years  in 
w.*    •,«;*.  <>nTnn4rlgon   with  prevlouB 

D  JOa  KIT    #».■  .11    n4h«)r 


t    :-    a  -v...  -> 


r.  "C    * 


-*  1  comparison   with  prevlouB 

'  .e  of  /ia,498,S17  tor  aU  other 

'lost  XU,014,8SS   In  18C8.    The 

7car  increased  from   68S,9T7  to 

sr  head  of  tbo  population 

.   IMO  tn    ;<17    lis.  M.    in 


..ine    per    ne»a  ui    kuu  ifuiFu.*.' 

U  1808  to  <17   lis.  »d. 


4d. 


ise    may   to   some    >-^i>. 
'    be  borne    in  miitd 
have    been 


as    have    been     in. excess    oi 
■d    that    the   ehsnges    in    the 
people     IWTe     considersbly 


appear    nnlm- 

lind    that  for 

in .  excess    of 

the 
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one  of  these  indnstxias  exists  which  has  not  been 
promoted  by  the  emoloos  spirit  of  i«temntioual 
exhibitions.     We  would  therefore  coiuisel  our 
mechanics  to  take  these  opportunities  in  good 
earnest,  and  to  appreciivte  the  chances  the;  offer  of 
general   and   personal   advantage.      The    world 
knows  too  little  of  its  workmen.    Thousands  of 
tasks  finished  by  apt  and   patient  bands,  tender 
snggeBtions  of  form  and  colour,  marks  of  thought- 
ful capacity  and  memorials  of  loving  care,  like  that 
bestowed  by  Ascanio  on  his  Hly,  abound  in  the 
workshops  whence,  hitherto,  no  name  has  ever 
issued  forth  to  fame.    It  is  with  pleasure  then,  we 
notice  that  in  the  forthcoming  exhibition  which  Her 
Majesty  has  privately  visited,  and  the  Prince  of 
WiUes  will  open,  the  personal  merits  of  the  work- 
man will  be  recognized.     Indubitably  while  he 
demonstrates  his  own  high  quality  he  will  per- 
ceive that  he  has  much  to  learn  from  his  fellows, 
and  we  trust,  notwithstanding  our  denial  of  the 
idea  that  foreign  workmen  are,  npon  the  whole, 
inferior  to  ours,  he  may  yet  be  so  unprejudiced  as 
to  acknowledge  that  something  may  be  taught  to 
him  by  the  Frenchman,  the  Dutchman,  or  the 
German.    How  is  it  that  we  oannot  make  articUt 
de  Paris  I    How  is  it  that  we  are  ntterly  beaten 
in  toy-making  by  the  manufactories  of  Nnremborg  1 
This  localization  of  peculiar  industries  is  among 
the  most  nniatelligible  of  phenomena.    A  work- 
man's exhibition   brings   it  however  before  the 
workman's  eye,  and  sets  him  reflecting  npon  his 
position  in  the  great  race  of  industrial  nations. 
At  an  exhibition  ho  can  see  clearly  on  what  courses, 
and  for  what  prises,  he  is  flr8t,seoond,or  third  ,or  not 
plaeed  at  all.    We  have  every  confidence  in  the 
prowess  of  our  exhibitors  at  the  Agricultural  Hall, 
but  would  prefer  that  our  mechanic  should  look 
to  the    e^bitiou    less   for  triumph    than    for 
teaching. 


HINTS  TO  ASTRONOMICAL  STUDENTS. 
(Concluded  from  page  265.) 

OTTB  enquiries  into  the  nature  of  telescopic 
definition  have  been  restricted  to  the  case 
of  an  nnintermpted  pencil  of  incident  rays,  when 
no  other  interference  takes  place  excepting  that 
which  invariably  arises  from  its  external  boundary 
at  the  edge  of  the  cell  in  which  the  object-glass 
or  specnlnm  ia  placed,  or,  if  the  aperture  is  con- 
tracted, at  the  edge  of  the  interposed  diaphragm  ; 
but  another  case  requires  to  be  understood,  ns  it 
enters  materially  into  the  difference  of  perfor- 
mance between  achromatics  and  reflectors.  The 
case  of  an  interrupted  beam  of  light,  which  must 
always  occur  in  reflecting  instruments,  unless  we 
adopt  the  arrangement  commonly  known  as  the 
"  front  view,"  or,  from  its  inventor,  the  Lemaireau 
form  of  telescope.  In  this  the  disc  and  rings 
should  be  theoretically  the  same  with  those  of  the 
refracted  image,  were  it  possible  to  avoid  the  dis- 
tortion necessarily  introduced  by  the  employment 
of  oblique  reflection ;  but  on  account  of  this 
serious  objection,  as  well  as  from  the  irregular 
refraction  thrungh  the  heated  air,  proceeding 
from  the  observer's  head,  this  mode  of  mounting 
is  not  likely  to  meet  with  much  favour,  exceptfor 
the  discovery  of  feeble  nebulie  or  comets,  or  very 
minute  Stan.  The  success  which  attended  its  use 
in  the  hands  of  the  two  Herschels,  at  Slough  and 
the  Cape  of  Good  Hope,  is  a  striking  instance  of  the 
way  in  which  instrumental  defects  may  be  counter- 
balanced by  experience  and  skill.  But  no  sooner  do 
we  escape  the  annoyance  of  a  distorted  image  and  a 
disturbed  medium,  by  the  employment  of  either 
Gregory's,  Casaegrain's,  or  Newton's  construction, 
than  we  are  confronted  by  an  additional  source  of 
interference  aU  round  the  edge  of  the  small 
specnlnm,  as  well  as  at  each  side  of  the  arm 
which  carries  it.  The  latter  makes  itself  sensible 
in  feeble  rays,  proceeding  from  the  focal  image, 
if  of  sufficient  brUliancy ;  the  former  acts  in  a 
direction  concentric  with  the  interposed  body,  and 
of  conrse  with  the  external  boundary  of  the  in- 
cident light.  The  effect  of  this,  though  more 
consincuous  than  that  of  the  interference  of  the 
support  of  the  mirrors,  its  less  injurious  than 
might  have  beoa  supposed,  and  in  some  cases 
positively  advantageous.  It  is  stated  by  Airy  to 
consist  theoretically  in  a  diminution  of  the  spurious 
disc,  with  an  increase  in  the  number  and  bright- 
ness of  the  rings,  while  their  diameter  is  some- 
what diminished.  Dawes,  on  the  other  hand, 
found  practically  that  the  distance  of  the  rings 
from  the  disc  was  increased.  I  do  not  know  that 
this  discrepancy  has  been  noticed,  nor  am  I  able 
to  conjecture  its  canse  ;  nor  do  I  know  what  may 
l>e  the  discordant  conclusions  arrived  at  by 
Franeidiofcr  and  Sir  J.  Hcrschel,  for  which  Airy 


refers  to  the  article  on  "  light  "  in  the  "  Encyclo- 
pnsdia  Metropolitana."  Perhaps  some  of  the 
readers  of  the  English  Mkcoanic  who  have 
access  to  that  publication  will  favour  us  with 
some  information  as  to  this  point,  which  is  of  con- 
siderable interest. 

But  at  any  rate  the  general  result  is,  that  the 
performance  of  a  reflector  muat  be  similar  to 
that  of  an  achromatic  in  which  the  centre 
of  the  object-glass  is  stopped  out  by  a  patch  of  a 
size  proportioned  to  that  of  the  small  speculum. 
Sir  J.  Herschel  says  in  his  book  on  "  The  Tele- 
scope," that  the  performance  of  an  achromatic 
object-glass  is  often  very  materially  improved  by 
a  central  patch  of  from  l-12th  to  1-lOth  of  its 
diameter,  the  increased  distinctness  much  more 
than  compensating  for  the  loss  of  light.  As 
quoted  by  Dawes,  however,  he  recommends  a 
patch  of  l-6th  to  l-5th  of  the  aperture.  Dawes 
himself  found  the  minute  companions  of  large 
stars  sometimes  hidden,  and  the  discs  of  nearly 
equal  stars  apparently  disturted,  when  the 
brighter  rings  passed  through  them  ;  and  there- 
fore he  seldom  nscd  the  expedient,  though  ad- 
mitting that  "  in  some  instances  it  is  undoubtedly 
advantageous."  It  was  also  occasionally  em- 
ployed by  Admiral  Smyth,  to  increase  separating 
jwwcr  in  the  examination  of  very  close  pairs. 
According  to  the  Bev.  H.  C.  Key,  one  of  our 
highest  authorities,  the  proportional  a])ertures  of 
reflectors  to  refractors  of  equal  dividing  power  are 
as  26  to  31,  and  this  advantage  arises  of  course 
from  the  smaller  disc  given  by  the  former  con- 
struction. 

This  then  is  one  great  difference  between  the 
definition  of  equally  perfect  reflectors  and  achro- 
matics (supposing,  In  the  case  of  the  latter,  that 
the  disc  and  rings  have  the  same  magnitude  and 
proportion  that  they  would  have  had  2  formed  by 
a  single  lens — a  point  which,  as  far  as  I  know,  has 
not  been  submitted  to  theoretical  investigation). 
The  spurions  discs  in  the  reflector  being  smaller, 
but  the  rings  more  intense,  the  definition  is  less 
pleasant  where  the  rings  are  conspicuous,  as 
around  the  larger  stars,  bnt  sharper  where  these 
appendages  are  too  faiint  to  interfere  with  the 
effect,  as  in  viewing  the  moon,  planets,  and 
crowdedglobnlarolnsters  (or  "resolvablenebnhe," 
as  they  were  formerly  called).  To  this  we  may 
add,  on  the  score  of  defect,  the  feeble  interference- 
raya  proceeding  from  the  arm  of  the  small  mirror, 
which  disturb  a  little  the  blackness  and  neatness 
of  the  background  of  a  brilliant  star ;  the  irre- 
gularly refracting  currents  of  air  which  sometimes 
circulate  in  the  open  tnbe  ;  the  increased  amount 
of  atmospheric  imperfection  or  perturbation  in- 
cluded by  the  larger  Mierture  ;  and  the  necessity 
of  occasionally  renewing  the  silver  film,  and  we 
shall  have  stated  the  case  fully  and  fairly  against 
the  reflector.  On  the  other  hand  the  achromatic 
has  its  own  special  disadvantages — the  fringe  of 
outstanding  colour,  or  "secondary  spectrum," 
around  the  focal  image  under  high  powers,  which 
is  very  unpleasant  to  an  eye  accustomed  to  the 
picture  in  the  reflector — the  unpleasant  position  of 
the  head  at  any  oouEiderable  altitude,  unless  a 
diagonal  eye-pioco  is  used — and  the  much  greater 
expenditure  necessary  to  secure  an  equal  amount 
of  efficiency. 

The  secondary  spectrum,  just  referred  to  as  the 
peculiar  drawback  of  the  ordinary  achromatic, 
may  claim  a  share  of  our  attention.  It  is  the 
necessary  result  of  what  is  called  the  "  irration- 
ality," that  is,  dissimilar  ratio  or  proportion, 
of  the  coloured  spaces  in  the  spectra  of  the  two 
kinds  of  glass  of  which  the  object  glass  is  com- 
posed. Every  lens  acting  as  a  kind  of  curved 
prism,  the  image  produced  by  the  old  refractor, 
with  a  single  convex  lens  as  an  object-glass,  was 
full  of  colour  and  consequent  indLstiuctness,  un- 
less the  defect  were  palliated  %y  a  most  exagger- 
ated and  inconvenient  focal  length.  In  the  achro- 
matic object-glass  (as  now  niade)  we  have  a 
r^nvek  and  concave  lens  of  two  kinds  of  glass, 
differing  in  their  power  of  dispersing  white  light 
and  colour,  and  so  adjusted  that  the  colour  pro- 
duced by  the  concave  corrects  or  neutralizes  that 
produced  by  the  convex,  while  the  greater  refractive 
power  given  to  the  convex  makes  the  corrected 
rays  converge  to  form  a  colourless  image.  If 
practice  here  corresponded  with  theory,  the  result 
would  be,  in  this  respect,  perfection.  But  it  so 
happens  that  different  kinds  of  glass  not  only 
diSiar  in  their  total  power  of  dispersing  white  into 
coloured  hght,  but  also  in  their  separate  action 
on  different  colours ;  so  that  taking  the  case  of 
plate  and  flint  glass  (which  are  used  for  telescopic 
work),  though  we  could  easily  assign  such  angles 
to  a  prism  of  each  that  their  spectra  would  be  of 
equal  length,  red  ranging  alongside  of    red  when 


violet  matched  violet,  we  should  find  still  that  green 
in  the  one  would  not  correspond  with  green  in  th« 
other,  or  if  we  made  the  greens  conlinnous,   the 
reds  and  violets  would  qo  longer  match  each  other. 
The  result  of  this"  irrationality"  is  that  two  lenses 
formed  of  these  nuterials   cannot  possibly  pro- 
duce a  colourless  image.     Their  contrary  diaper- 
sion  may  be  varied  in  many  ways,  so  as  to  bring 
different  colours  to  match,  but  it  will  be   fouinj 
impossible,  in  the  use  of  these  media  alone,  tu 
include  them  nil  in  one  focal  image :  que  or  more 
will  always  be  left  out,  and  appear  as  a  enrround- 
ing  fringe  to  any  white  or  luminous  object,  which 
is  known  as  the  "  outstanding  colonr,"  or  "  second- 
ary spectrum."    The  great  art  of  the  opticiau  is 
of  conrse  so  to  arrange  the  balance  of  correc- 
tion that  the  brightest  colours  shall  be  combined 
into  approximate  whiteness ;  and  the  best  efffrt  is 
considered  to  be  produced   when  a  blue  fringe  is 
left  outstanding  in  focus.    When  this  is  the  case, 
an  object-glass  is  said  to  be   "  over-corrected  for 
colonr,"  the  meaning  of  which  I  believe  to  l>o  that 
the  correction  has  been  pushed  beyond  the  point 
in  which  simply  the  extremes  of  the   spectrum 
would  be  combined.  This  blue  tint  may,  however, 
be  thrown  out  to  on  unpleasant   degree,   and  is 
said  to  be  usually  so  in  the    Munich   glasses. 
The  resnlt  of  conrse  is  that  the  whiteness  of  the 
focal  image,  being  unpaired  by  the  absence  of  the 
blue,  exhibits  the  complementary  tinge  of  a  faint 
orange,  which  becomes  visible  more  especially  in 
the  use  of  high  magnifiers.     When  the  correction 
of  the  brightest  colours  is  as  complete  as   can  !« 
effected.  Sir  John  Herschel  says  that  the  image 
of  a  white  object  will    show  a  purple   or  lilac 
fringe  (which  lus  sometimes  been  compared  to 
the  hue  of  claret)  on  one  side  of  the  focus,  and  a 
green  fringe  on  the  other.     Attempts  have  been 
made,  with  more  or  less  success,  to  get  rid  of  this 
nuisance,    which    involves    not    merely  an   nn- 
pleasant  effect  to  the  eye  under  high  powers,  bnt 
a  loss  of  valuable  light.  Dr.  Blair  succeeded  adnair- 
ably  by  means  of  fluid  media,  but  the  idea   has 
dropped  into  what  seems  nndeserved  oblivion.  Wray 
has  attained  the  same  end,  in  what  may  be  a  more 
permanent  mode,  by  the  interposition  of  a  trans- 
parent  current  between  the   lenses  ;  but  his  in- 
struments are  as  yet  not  generally  known.     It  is 
more  to  our  present  purpose  to  remark  that  in  a 
perfect    object-glass     another    defect    requires 
compensation,  as  well  as  that   of  colour,   the 
spherical  form  in  which  alone  lenses   can  be  well 
worked  producing,  alike  in  theorj-  and  practice,  a 
shorter  focus  for  the  rays  near  the  edges  than  for 
those  in  the  centre.    This  defect,  which  is  called 
spherical  aberration,  or  spherical  error,  or  some- 
times aberration  only,  admits  fortunately  of  being 
neutralized,  at  the  same  time  that  this  dispersion 
is  corrected,  by  the  combination  of  two  lonsea — a 
happy  cironmatanoe,  which  makes  the  achromatic 
object-glass  a  truly  wonderful   work  of  art ;  the 
compensation  is,  however,  frequently  imp^eoi  in 
practice. 

In  reflectors  there  is  of  conrse  no  colour  to  be 
corrected ;  and  any  defect  in  this  respect  must  In: 
imputed  to  the  eyepiece  alone  ;  there  is  a  oomj- 
siKiuJing  spherical  error  to  be  removed,  but  this  is 
done  by  the  workman  in  "  figuring,"  as  be  is  able 
to  communicate  to  the   surface   that  parabolic 
curve  which  enables  it  to  reflect   the  central  aud 
marginal  rays  to  the  same  focus ;  and  but  for 
this  controlling  power  over  the  figure,  the  reflec- 
tor could  never  compete,  as  it  may  now  fairly  do, 
with  the  achromatic.     The  series  of  papers  now 
drawing  to  a  close  has  been  extended  to  a   very 
considerable,  and  some  may  perhaps  think  to  an 
undue  length.    But  the  subject  grew  under  the 
hand,   outlying  materials  were     gradually    ab- 
sorbed into  the  stream,   and  points  were  touched 
upon  as  to  which  some  readers  might  be   fairly 
supposed    to    need    no    information.     Still,   the 
writer  hopes  his  remarks  may  have  been  of  use  to 
others,  for  whose  sake  the  better  instructed  will 
bear  with  his  prolixity.     It  now  remains  only  to 
say  what  has  not  been  fully  said,  as  to  the  trial  ] 
of  a  telescope.    Much    that    appertains  to   this 
point  has  already   come   incidentally   before  qs  ; 
and  we  shall  scarcely  require  to  be  informed  that 
in  the  use    of   the    highest    power,    the    focal 
image  of  a  bright  star  by  night,  or  a  thenuomeUiu' 
bulb  by  day,  ought  to  be  a  sharp   circular  disc 
surrounded  by  a  few  bright  rings,   and,   as  a  t«6t 
of  the  accurate  concentration  of  the  rays,  it  ahoald 
be  "quick  in  and  out  of  focus,"  that  is,   distinct 
vision  should  be  confined  to  one  position   of  the 
eyepiece,  and  be  very  rapidly  obliterated  by  mo- 
tion either  way.     There  should  be  notendency  to 
a  double  image,  or  radiating  flames,  or  "  wiuKB," 
or  nnsymmetrical  distortion  of  any  kind :  X>at 
patience  vrill  often  be  called  into  exercise  to  dis- 
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criffiinate  between  actaal  defects  in  -  die  iustm- 
ment,  and  dietnrbonce  in  the  stniORUU;6re  or  tube, 
wliicli  may  produce  a  marveUouG)^  nussbapen 
image,  and  toru  a  star  into  a  ball  a{  tangled  wool, 
ur,  as  has  been  aptly  said,  "  a  foil  blown  rose,  re- 
volving apon  its  axis  "  t  And  we  most  reooUeot 
tbat  tiie  momenta  of  best  \-i8ion  are  the  tme 
measuie  of  the  capabilitor  of  the  instmment. 
What  it  has  once  done,  it  con  always  do  again. 
In  addition  to  this  focal  testing,  which  we  may 
render  still  more  severe  by  unscrewing  and  laying 
aside  the  field-lens  of  the  strongest  eyepiece  (thus 
materially  raising  the  power,  though  at  the  ex- 
pense of  all  bat  central  distinctness),  we  should 
move  the  eyepiece  through  a  considerable  range 
on  either  side  of  the  focus,  in  order  to  ascertain 
tho  regularity  of  the  convergence  and  divergence 
of  the  rays.  The  expanded  discs  thus  viewed 
ihonld  be  uniformly  luminous  (excepting  where 
the  "  flat "  in  the  reflector  occasions  a  central 
larkness)  and  accorately  circular,  bearing  in 
mind,  however,  that  unequally  heated  currents 
will  sometimes  give  them  an  elliptical  appearance 
in  opposite  din^ctions  on  either  side  of  the  focus, 
rhcy  ought  not  in  any  position  to  show  a  much 
brighter  centre,  or  a  ragged  outline,  and  the  mar- 
pa  should  be  as  similar  as  may  be  on  either  side 
}f  the  foons.  In  a  perfect  telescope,  either  achro- 
natic  or  reflecting,  the  ont-of-focns  disc  will  bo 
Iwrdered  by  a  narrow  bright  rim  within  which  will 
|>e  a  minute  black  circulu'  line,  and  within  this 
igaiu  a  number  of  other  bladi  hair-lines  may  be 
traceable  ;  and  if  this  appearance  should  be  the 
same  on  either  side  of  the  focus,  little  more  can 
be  done  for  t^e  instmment  by  the  skill  of  man. 
The  test  is  however  a  needlessly  rigorous  one. 
Great  excellence  is  compatible  with  a  slight  dis- 
Bimilarity  in  the  interior  and  exterior  discs,  aris- 
ing from  a  trifling  under  or  over  correction  of  the 
spherical  error,  the  former  condition  being  indi- 
cated if  the  border  of  the  disc  is  sharper  within 
than  without  the  focus,  the  latter,  if  the  reverse. 
"  If,"  says  Dawes,  "  the  rings  in  these  out-of- 
Tocus  images  are  similarly  disposed  in  both  cases, 
Jho  figure  is  perfect ;  but  a  moderate  deviation 
rom  this  perfect  equality  does  not  stamp  a  tele- 
icope  as  bad,  or  even  unflt  for  delicate  work. 
\jxd  it  is  a  tact,  which  I  have  proved  by  experi- 
nent,  the  difference  between  an  object-glaBS  which 
x>re  this  most  severe  test  perfectly  well,  and  one 
vhich  fell  obviously  short  of  it,  was  not  to  be  dis- 
Uscovered  by  any  decided  superiority  of  the  one 
>ver  the  other,  either  in  separating  power  upon 
■loae  double  stars,  or  even  in  the  perception  of 
oint  objects  close  to  bright  ones ;  though  this 
alter  is  more  likely  than  the  former."  The  same 
Teat  observer  was  also  of  opinion  tiiat  telescopes 
mder-correoted  for  spherical  aberration  nsn^y 
lerformed  better  than  those  with  the  opposite, 
rhich  is  also  the  less  common  defect.  In  the 
ame  manner  we  may  investigate  the  tme  para- 
olio  figure  of  a  speonlum. 

Each  eye-piece  onght  also  to  be  examined. 
Vith  the  achromatic  tiie^  wiU  probably  be  of  the 
laygenian  form,  which  is  excellent,  if  well  con- 
tracted, but  is  too  often  very  carelessly  made 
by  rule  of  thumb."  This  kind  of  eye-piece, 
'bich  is  also  called  "negative,"  consists  of  two 
lano-convex  lenses  with  their  convexity  towards 
te  object ;  and  if  ap^ed  simply  to  the  eye  as 
doroscopes,  they  give  no  image,  Uie  focal  picture 
I  the  telescope  falling  between  the  lenses.  The 
^e-pieces  of  silvered  reflectors  are  either  of  this 
>rm,  or  more  usually  Browning's  achromatic 
Dnstmotion,  especially  adapted  to  the  instm- 
lent.  Bnt  occasionally  we  meet  with  Bamsden 
r  "positive"  eye-pieces,  in  which  the  two 
inses  have  each  their  plane  sides  outwards,  and 
'Uoh  act  separately  as  microscopes,  the  tele- 
iM>pic  im^  falling  in  the  place  of  an  external 
^jeot.  These  always  show  colour  towards  the 
oangin,  an  imperfection  which  the  observer  must 
oJerate  in  consideration  of  the  beauty  and  flat- 
ess  of  the  field,  rendering  it  peculiarly  suitable 
ir  mierometrieal  purposes.  If  of  any  other 
jnstmction,  an  "  ocular"  should  have  a  field 
ee  £rom  colonr  to  the  edge,  as  well  as  equally 
istinot  in  every  part,  without  readjusting  the 
iCal  distance.  The  Kellner  eye-piece,  less  fre- 
lently  met  with,  has  a  large  and  beautiful  field, 
it  is  subject  to  annoyance  from  the  visibility  of 
agnified  dost  on  the  loner  surface  of  the  field 
Di8,  'which  is  nearly  in  the  focns  of  the  other, 
ad  in  the  process  of  freqnent  cleaning  it  is  liable 
>  be  Bcratched.  Single  lenses,  either  piano  or 
)Dble  convex  (Sir  W.  Herschel,  I  believe,  em- 
ojed  the  latter),  may  be  very  serviceable  in  ex- 
■rienced  hands,  giving  a  central  sharpness  not 
xi>aB«ed  by  any  combination ;  but  as  the  edges 
Uie  field  are  in  every  respect  intoleiaUe,  a  fine 


and  steady  motion  is  required  to  keep  the  object 
in  position.  In  testing  an  object-glass  or 
si)eculum,  such  a  lens  is  preferable  to  a  combina 
tion,  which  may  introduce  errors  of  its  own  ;  and 
should  there  appear  any  defect  in  the  image 
shown  in  a  compound  ocular,  the  removal  of  the 
field  lens  answers  the  same  purpose  as  a  change 
of  eye-piece,  to  show  where  the  fault  may  lie.  A 
terrestrial  eye-piece  of  four  lenses  will  of  course 
not  be  employed,  where  it  can  be  avoided, 
for  astronomical  purposes,  not  only  from  the  loss 
of  sight,  bnt  from  the  desirableness  of  accustom- 
ing the  eye,  as  much  as  possible,  to  the  inverted 
image,  and  reversal  of  motion  through  the  field, 
which  characterize  the  astronomical  ocular. 

And  now  wo  shall  leave  the  student  with  his 
instrrmient,  wishing  him  many  a  pleasant  hour  in 
the  diligent  use  of  it,  and  above  all,  that  it  may 
be  the  means  of  aiding  him  to  a  more  intelligent 
and  impressive  view  of  the  heavens  in  their 
highest  and  noblest  aspect,  as  showing  the  handy- 
work  of  their  All-great,  All-wise,  All-good 
Creator.  T.  W.  Webb. 

Hardwick  Vicarage,  June  29,  1870. 


BLEOTBICITY,  ITS  THEOKY,  SOURCE, 

AND  APPLICATION. 

By  J.  T.  Spraotie. 

{Continued  from  page  341.) 

1  ij  Q  Deuubieb'b.Cell.  This  is  a  modification 
XrJbO,  of  the  bichromate  cell  lately  introdnced 
with  a  considerable  amount  of  landation ;  its  real 
purpose  is  simply  to  obtain  a  somewhat  stronger 
solution  for  the  porons  cell ;  because  the  larger 
cell  itself,  and  plates,  with  other  details  of  con- 
straction,  are  mere  matters  of  arrangement  of  no 
novelty,  and  equally  applicable  to  other  solntions. 
All  the  remarks  made  as  to  the  bichromate  cell 
apply  equally  to  this :  its  force  is  the  same  as 
nearly  as  possible,  so  also  is  its  rapidly  failing 
current.  The  added  salts  add  nothing  to  the 
work,  they  only  take  oxygen  from  the  bichromate 
and  reserve  it  in  a  more  soluble  form.  I  will 
therefore  only  show  its  cost  of  working  by  taking 
in  grains  the  quantity  given  by  its  introducer  and 
calulating  the  cost  for  pounds  as  before.  The 
solution  is  mode  in  the  order  given,  a  precipitate 
being  at  first  produced  which  the  acid  redis- 


Solves. 


800  Water,  fluid  measure 
64  Bichromate  of  potash  at  8d. 


4^  Sulphate  of  iron 
SO  Sulphate  of  soda 


Divided  by  7,000  gives 

94  Measure  sulphuric  acid 

being  8i  units,  at  -0089 


Bd. 
2d. 


432 
185 
100 

667 


•0968 
■0311 
•1864 


The  bichromate  here  is  equal  to  1-4  units;  but 
by  the  time  the  current  hfid  fallen  to  the  same 
point  as  with  the  bichromate  cell,  page  341, 
•820  only  of  useful  work  was'done  •which  brings 
the  cost  per  nnit  to  '1541  to  which  adding  the  zinc 
as  with  the  other  ^0293,  the  total  cost  is  -1834  as 
against  '1406,  so  that  the  small  advantage  gained 
of  the  solution  lasting  a  little  longer  is  obtained 
by  increasing  the  cost  nearly  one-third. 

For  use  in  the  siagle  cell  the  proportions  vary 
somewhat  from  the  above,  bnt  the  result  is  the 
same. 

144.  BlOHBOHATE  SlNOLE  CsLL. — ThoUgh  OUt  of 

the  order  of  classification,  it  is  convenient  to  deal 
with  this  much  used  cell  while  on  the  subject. 
It  consists  of  two  plates  of  carbon,  with  one  of 
zinc  between  them,  fitted  so  that  it  can  be  raised 
out  of  the  liquid.  Of  late  I  have  noticed  in  many 
of  the  shops  small  bichromate  cells  without  this 
fitting,  the  intention  being  to  let  the  cells  go  on 
working  to  exhaustion ;  it  is  therefore  desirable 
to  warn  readers  against  using  snch  cells,  which 
are  most  extravagant  and  nnsatisfactoty .  Used  for 
the  purposes  to  which  it  is  snited,  the  bichromate 
cell  is  one  of  the  most  useful ;  it  furnishes  a  most 
powerful  current  for  a  very  short  time,  it  is  there- 
fore admirably  adapted  for  short  experiments  with 
induction  coils,  as  it  gives  a  greater  force  than 
the  nitric  acid  batteries,  and  has  no  unpleasant 
fumes,  while  it  can  be  set  aside  for  weeks  and  be 
ready  for  action  at  any  instant.  But  for  long- 
sustained  action  it  is  utterly  useless,  as  its  force 
fails  very  fast.  The  simple  action  oif  raising  and 
lowering  the  zinc,  however,  instantly  restores  it. 
The  reason  of  this  is  that  there  is  no  circulation 
in  the  liquid  owing  to  no  gas  coming  off,  and  the 


motion  of  the  zinc  stirs  the  liquid  up.  Thus  by 
Betting  up  the  bstteiy  in  a  tmn  glass  vessel  to 
which  heat  can  be  applied  by  a  gas  burner,  I  have 
maintained  the  current  in  full  even  flow  mtil  the 
whole  liquid  was  exhausted. 

The  containing  vessel  is  usually  a  glass  bottle, 
the  lower  port  of  which  is  enlarged  with  a  globe, 
but  this  is  merely  for  the  convenience  of  holding 
a  large  quantity  of  solution :  any  land  or  shape 
df  vessel  will  equally  serve.  The  essential  part  is 
the  top,  to  which  the  plates  are  secured.  This  is 
best  made  of  ebonite,  but  hard  baked  wood  well 
soaked  wift  paraflin  will  answer.  In  the  centre 
is  secured  a  brass  tube,  split  at  the  upper  part, 
which  projects  in  order  to  gr^>  firmly  the  brass 
rod  which  slides  in  it,  and  supports  the  zinc ; 
a  plate  or  wire  of  metal  passes  from  tfak  tnbe  to 
the  binding  screw,  which  is  fixed  with  the  eover  for 
the  zinc  or  connection.  This  port  is  often  troa- 
blesome,  as  the  zinc  tamiahes,  and  imperfect  con- 
nection follows.  The  beet  remedy  for  this  is  to 
thoroughly  gild  the  interior  af  the  tube,  and  that 
part  of  the  supporting  rod  which  is  in  contact  with 
it  while  the  zinc  is  immersed.  It  is  a  great  im- 
provement also  to  form  a  screw  thread  on  the  top 
of  the  tube,  and  fit  to  it  a  nut,  by  tightening  which 
contact  is  improved,  and'  the  zinc  firmly  held  np 
when  not  in  action ;  also  a  square  tnbe  and  rod 
ore  better  than  round  ones,  as  they  keep  the  zino 
always  parallel  with  the  carbons.  The  zinc  is 
commonly  fixed  to  the  rod  by  means  of  a  screw  en 
the  end,  bnt  itis  br  better  to  solder  them  togft- 
ther.  I  was  once  greatly  troubled  with  an  in«- 
gnlar  battery,  which  I  could  not  keep  to  its  work, 
thoughlpnlledit  to  pieces  and  seteverything  light, 
and  after  gieattrouble  traced  thewhole  fault  to  this 
point — ooid  had  found  its  way  into  the  thread  of 
the  screw  and  entirely  destroyed  the  conneotion. 
The  oarlrans  are  secured  to  the  cover  by  means  of 
two  angle  pieces  or  brockets  of  brass  or  iron,  as 
shown  (a  fig.  42),  and  these  brackets  are  con- 
nected to  the  cross  binding  screw.  The  eonneo- 
tion  is  thus  one  of  simple  contact,  and  with  a 
porous  carbon  it  is  common  for  acid  to  find  its 
way  up  between  the  snrfaces  and  destroy  the  con- 
tact. This  may  be  entirely  remedied  by  the  phm 
described  in  sec.  188,  and  the  upper  port  of  the 
carbon  being  coppered  the  bracket  may  be  soldered 
to  it,  and  perfect  connection  ensured,  and  pro- 
tected by  a  covering  of  paraffin. 

As  the  conditions  of  working  of  this  cell  axe  so 
variable,  it  is  nearly  impossible  to  make  any  es- 
timate of  its  cost.  For  experiment  I  fitted  up  a 
small  cell  whioh,  oonneeted  with  the  same  copper- 
ing arrangement  as  in  other  oases,  showed  at 
first  65°,  falling  at  five  minute  intervals  to  61°, 
63°,  35°.  On  raising  and  ref^aeisg  the  plates  it 
rose  to  64°,  and  fell  as  b^ore  ;  as  I  did  this 
several  times  the  result  would  approach  to  those 
of  ordinary  working,  and  the  solution  used  being 
equal  to  S^64  units,  8*^  of  zino  were  dissolved, 
and  1^72  copper  deposited.  This  gives  an  aotoal 
loss  by  local  action  of  about  87  per  cent.,  and  of 
100,  including  the  solution  left  unacted  on.  The 
cost  per  unit  being — 

82-6  zino,  at  7d. 238 

50  bichromate,  at  8d 400 

50  X  2i  acid  =>  117,  at  lid...  146 

774 

This  divided  by  7,000,  givee  per 
unit   1106 

which  doubled  brings  the  actual  coat  to  2212,  or 
between  a  fourth  and  a  fifth  of  a  penny  per  unit. 
In  order  to  obtain  the  greatest  economy  in  work- 
ing this  battery , care  should  be  taken  that  no  larger 
surface  of  zinc  is  immersed  than  is  necessary  to 
do  the  work.  It  is  the  large  surface  of  carbon 
which  most  conduces  to  the  effect  of  the  ^c. 
Only  enough  is  needed  to  effect  the  6hemical  ac- 
tion as  fast  as  it  is  required ;  as  soon  as  this  is  ex- 
ceeded the  local  action  is  favoured,  and  no  advan- 
tage gained. 

145. — BicHBOMATB  SOLUTION. — I  mnst  here 
correct  an  error  made  (p.  341)  as  to  the  solution 
for  use  with  this  battery.  Describing  this  in  two 
forms  (sect.  142),  I  said  the  latt  was  similar  to 
that  usually  recommended.  The  first  is  really  the 
most  like  Ihe  proportion  of,  acid  as  1  to  12,  being 
87  to  1000 ;  the  second,  115  to  1000,  is  of  course 
considerably  in  excess  ;  observing  this  I  wished 
to  examine  the  calculations  afresh  and  to  test  re- 
sults. The  conclusion  I  have  come  to  is  that  the 
authors  who  recommend  this  proportion  have  con- 
sidered only  the  acid  required  by  the  salt  itself 
and  overlooked  that  needed  for  the  zinc,  and  that 
consequently  nearly  every  one  using  the  bichro- 
mate cell  wastes  Bnuecesgarily  one  third  of  tbe 
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8Blt,  the  most  expensive  part  of  the  working  in- 
gredients. This  is  evident  from  the  following 
experiment :— I  took  200  grains  of  solution  and 


F  t 


Kt^a 


length  of  time),  and  as  a  natural  sequence,  of  the 
other  parts  of  the  vessel.  One  advantage  of  this 
particular  composition  is  that  any  penion  can  ap- 
ply it ;  and  it  lasts  n  much  longer  time  than  the 
ordinary  felt.  A  saving  of  at  least  15  per  cent, 
of  fuel  is  claimed  for  this  composition. 


added  one  twelfth  or  17  grains  of  sulphuric  acid 
and  left  a  piece  of  zinc  in  it  for  24  hours.  The 
solution  is  equivalent  to  15-39  grains  of  zinc,  but 
only  11'61  were  dissolved.  In  a  similar  quantity 
wiui  SO  grains  of  acid,  the  ratio  given  in  the  table, 
31-82  grains  were  dissolved.  This  last  is  con- 
siderably over  the  equivalent,  hat  the  reason  is  to 
be  fonnd  in  an  action  subsequent  to  the  real  pro- 
cess— viz.,  a  rednotion  of  the  chrome  alnm  by  the 
excess  of  zinc  and  the  formation  of  an  insoluble 
deposit ;  a  similar  action  had  occurred  in  the 
first  solution  also,  making  the  apparent  action 
higher  than  the  true  one.  I  may  add  that 
the  action  in  the  battery  of  the  solntion  as 
given  by  me  is  much  more  constant  than 
nsnal,  bat  the  local  action  somewhat  greater — 
both  due  to  increased  activity,  which  produces  heat 
at  the  surfaces  of  the  plates  and  a  consequent 
droulation  of  the  fluid,  aided  by  a  tendency  to 
giving  off  a  little  gas. 

It  is  unnecessary  to  say  anything  further  of 
the  solution  given  by  Delaurierfor  the  simple  cell, 
as  exactly  the  same  remarks  apply  to  it  as  to  that 
given  for  nse  in  the  porous  cell. 

146.  Pebchloridk  of  Ibom. — This  has  been 
recommended  for  use  both  in  porous  cells  and  in 
simple  cells.  I  have  experimented  with  it  at 
different  times,  hot  with  little  satisfaction.  It 
has  the  same  disadvantage  as  the  Bichromate — 
rapid  failure  of  current  owing  to  the  want  of  oir- 
etUation ;  and  therefore  I  wiU  not  occupy  space 
with  any  particnlars,  bnt  pass  on  to  those  forms 
of  oeU  in  which  solid  oxidizing  agents  are  em- 
ployed. 

Errata.— Pago  S40,  colamn  8,  line  23  from  bottom,  a 
toll  atop  instead  of  comma  after  "  oxygen  "  breaki  the 
sentenae  and  deBtroys  its  meftning;  in  second  line, 
paragraph   142,    "nitrons   power'*  should  be  "nitroas 


tomes.'' 


ECONOMISING  HEAT. 

MOST  persons  who  have  any  practical  ac- 
quaintance with  the  production  and  utili- 
zation of  steam  are  aware  of  the  loss  of  heat,  and 
consequent  waste  of  fuel  and  power,  caused  by  the 
radiation  from  the  unprotected  surfaces  of  boilers 
and  pipes.  As  the  baker  wraps  his  rolls  in  a 
blanket,  in  order  to  keep  them  hot  for  breakfast, 
so  we  should  cover  up  our  boilers  and  pipes  in 
some  way  to  prevent  the  loss  of  that  heat  which 
is  in  reality  the  "  prime  "  mover.  For  this  reason 
we  wish  to  call  attention  to  the  non-conducting 
composition  of  Messrs.  Leroy,  a  circular  from 
whom,  with  testimonials,  is  now  before  us.  The 
advantages  claimed  for  this  substance  are  light- 
ness, cheapness,  adhesiveness,  durability,  and  non- 
conductivity.  It  adheres  to  iren  and  other  metals 
without  "  lagging  "  or  binding,  and  while  pre- 
venting radiation,  effectively  preserves  the  iron 
from  rust.  It  cannot  catoh  fire ;  and  it  is 
not  necessary  to  remove  it  to  examine  the  boiler, 
as  it  shows  the  smallest  leakage  immediately. 
For  boilers  exposed  to  the  atmosphere,  and  which 
are  consequently  peculiarly  liable  to  injury  from 
unequal  expansion  and  contraction  caused  by  ex- 
tremes of  temperature,  it  is  invaluable,  effectu- 
ally preventing  those  evils,  as  well  as  securing  the 
material  from  the  effects  of  rust.  By  applying 
this  composition  to  the  steam  pipes  and  cylmders, 
the  engine  may  be  removed  some  distance  from 
the  boQers  without  the  power  of  the  steam  being 
materially  deteriorated. 

Applied  to  the  boilers  of  steam  boats  it  not  only 
economises  the  fuel,  but,  by  preventing  radiation, 
reduces  the  temperatnre  of  the  engine-room 
(which  has   hitherto   been  onbearable  for  any 


FRICTION  IN   STEAM  CYLINDERS. 

By  Mb.  P.  Jensen. 

{Concluded  from  page  345.) 

STORER'S  lubricator,  patented  in  1806,  deserves 
some  notice,  because  it  hsis  been  brought 
prominently  before  the  public.  The  lid  of  the 
lubricator  is  fixed  by  means  of  a  bayonet- joint. 
A  screw  passes  through  the  lid,  and  its  end  is 
tightened  down  on  a  soft  metal  seat :  this  is  for 
shutting  off  the  lubricator.  A  strainer  or  cage 
fits  over  the  bottom  outlet,  which  has  a  cock 
below  for  regnlating  the  quantity  of  steam 
coming  in  and  grease  passing  out.  Supposing  this 
grease  cup  be  fiUed  with  suet,  which  is  the 
material  it  is  worked  with,  the  snet  will  first 
molt,  and  the  light  oil  which  is  present  in  it  will 
be  brought  forward  and  in  a  profuse  quantity 
enter  the  cylinder.  This  is  an  operation  requiring 
bat  very  litUe  time ;  bnt  the  snet  will  remain  in 
the  grease  cnp  for  many  hours  after  that,  but 
only  the  gelatinons  part  of  it,  which  partakes  of 
the  natnre  of  glue,  and  is  gradually  being  distilled 
off,  and  is  of  no  use  to  the  cylinder,  but  rather 
does  it  harm.  We  then  see  that  the  action  of 
this  lubricator  is  very  imperfect,  very  irregular, 
and,  in  point  of  fact,  nearly  as  barbajous  as  the 
old  grease  cnp ;  nevertheless,  it  has  been  brought 
widely  into  nse,  and  maintains  its  position  on 
account  of  its  cheapness  and  simplicity. 

Attwood's  tallow-pump,  patented  in  1664,  was 
a  step  in  the  right  direction.  Though  it  has  since 
been  superseded  by  better  means  it  well  deserves 
a  notice.  The  body  of  the  pomp  is  provided 
with  a  steam  jacket,  to  keep  the  tallow  hot, 
otherwise  it  is  fitted  like  an  ordinary  pump,  with 
valves  and  piston,  which  latter  is  worked  up  and 
down  by  being  connected  to  some  reciprocating 
part  of  the  engine.  The  point  of  attachment  is 
made  variable  to  regulate  the  quantity  of  tallow 
injected.  This  apparatus  ranks  intermediately 
between  the  old  fashioned  way  of  injecting  the 
whole  contents  of  the  grease  cup  every  two  hours 
or  so,  and  the  modem  way  of  continuously 
greasing  the  steam.  It  would  even  no#  be  useful, 
were  it  not  for  the  often  troublesome  matter  of 
keeping  the  valves  in  proper  order,  and  of  arrang- 
ing its  connection  to  the  engine,  and  for  the  cir- 
cumstance that  the  engineer  in  charge  is  too  apt 
to  forget  all  about  the  tallow  pump.  Finding 
that  it  gives  too  much  tallow  if  always  at  work, 
he  throws  it  ont  of  gear,  and  often  forgets  to 
throw  it  into  gear  till  too  late.  Engineers 
in  charge  of  flour-mills,  and  other  works  where 
the  power  is  variable,  sometimes  say  that  a 
tallow  pump  is  the  right  thing,  or  else  the  old 
grease  cnp,  because  the  engine  often  labours 
hard  when  the  stones  are  pressed  together  a  little 
too  much,  and  a  sudden  injection  of  tallow  is 
apparently  beneficial,  the  engine  at  all  events 
recovering  its  speed.  A  little  consideration  has, 
however,  persuaded  many  of  them  that  this  view 
of  the  case  is  quite  wrong ;  if  snch  a  quantity  of 
tallow  is  required  all  at  once,  and  does  produce 
such  a  marked  effect,  what  must  be  the  state  of 
the  piston  and  other  internal  parts  ?  The 
answer  is — very  much  too  dry.  Bnt  this  would 
never  happen  were  the  steam  properly  lubricated. 
There  is  no  surer  way  of  clogging  the  piston- 
rings,  &c.,  nor  a  more  likely  way  of  starting  red- 
lead  joints,  than  by  injecting  a  quantity  of  tallow 
at  once.  If  a  mill  engine  labours  occasionally, 
the  power  is  not  large  enough  to  overcome  the 
resistance ;  and  it  is  the  wiser  plan  to  improve  the 
condition  of  the  engine,  and  thus  increase  its 
actual  power,  than  by  dosing  it  with  what  might 
be  likened  to  a  strong  dram  of  neat  spirits,  all 
very  well  in  extreme  cases,  bnt  very  bad  taken 
habitually. 

It  will  have  been  observed,  that  all  the  lubri- 
cators hitherto  described  are  regulated  more  or 
less  by  throttling  the  steam  admission  to  them,  a 
consequence  of  which  is  that  the  least  dirt  is  apt, 
as  experience  has  shown,  to  stop  their  action 
altogether.  Within  the  last  two  years  another 
lubricator,  acting  on  the  displacement  principle, 
but  yet  working  in  a  different  way  to  the  others, 
has  been  introduced.  It  is  the  invention  of  Mr. 
Gamble.  The  principle  of  this,  lubricator  is  this. 
The  steam  comes  in  from  the  steam-pipe,  passes 
over  the  surfsoe  of  the  tallQw,  which  it  altaorlis 


and  retains  in  the  shape  of  vapour  charged  with 
tallow.    This  is  true  as  regards  part  of  the  steam, 
hut  the  other  part  condenses  and  faOs  to  the 
bottom.      There  is,  conseqnenUy,  a  continuous 
charging  of   the  entering  steam  with  tallow,  a 
continuous  condensation  of  entering  steam,  and  a 
oonseq^ient  tendency  to  rise  in  the  level  of  the 
tallow  floating  on  the  water.     To  restore  the 
eqniiibrinm,  one  of  three  things  may  take  placi:. 
There  may  be  a  continuons  return  flow  of  vapiir 
ized  tallow  from  or  near  the  surface  back  into  th« 
steam-pipe,  and  thence  into  the  cylinder,  ora  con- 
tinnal  flow  of  condensed  water,  if  it  conld  be  f: 
phoned  out  from  the  bottom,  or  a  continual  flow  oi 
a  mixture  of  both.      In  his  latest  modification. 
Mr.  Gamble   has  contrived  a   simple   means  vf 
accomplisliing  the  object,  and  at  the  same  tiite 
making  it  a  ])erfoct  means  of  regulation.     Tur. 
steam  enters  from  one  side,  through  a  pipe,  aiul 
rises  into  the  steam  space,  part  of  it  faUs  to  the 
bottom,  as  water,  while  part  of  it  may  flow  back 
as    greased  steam    or    vaporized  tallow.      The 
steam-pipe,  at  its  termination  at  the  centre  of  the 
apparatus,  has  a  small  hole  at  the  tallow  level  lor 
the  entering  of  the  steam,  and  the  egress  of  the 
greased  steam.     The  steam-pipe  has  a  siphon- 
pipe  screwed  into   its    bottom,   reaching  nearly- 
down  to  the  bottom  of  the  lubricator.    Into  the 
inside  top  of  this  siphon-pipe  a  small  pipe — the 
regulating-pipe — is  screwed,  which  has  a  small 
hole  in  its  side,  and  has  plenty  of  play  round  it 
when  it  passes  through  the  steam-pipe.    If  this 
pipe  is  screwed  down,  so  as  to  have  the  hole  in  its 
side  at  the  same  height  as  the  steam  or  talloir- 
hole,  then,  singularly  enough,  no  donbt  owing  to 
the  capillary  attraction,  the  water  will  take  the 
preference,  and  will  continue  to  be  siphonrd  est 
from  the  bottom  as  fast  as  it  comes  in  and  con- 
denses,  so    that   little   or  no  lubrication   takes 
place.     On  the  other  hand,  if  the  regnlating  pipe 
is  screwed  up  so  that  its  hole  comes  somewhat 
over  the  steam  or  tallow-hole,  then  no  water  will 
be  siphoned  ont  from  the  bottom,  and  a   rery- 
plentifnl  lubrication  with  tallow  takes  place.     In 
any    intermediate    position,    partly    tallow    and 
partly  water   will  overflow  into  the  steam-pipe. 
This  can  be  regulated  to  the  greatest  nicety.     In 
one  case,  for    instance,  the  engineer  in  charge 
said  that  if  the  lubricator  emptied  itself  in  ten 
honrs  it  would  do.    It  was  set  to  do  it,  and  did 
it.    He  fonnd  that  he  had  more  tallow  on  his 
rods  than  he  wanted.     It  was  regulated  accord- 
ingly, and  then  used  its  tallow  in  fifteen  hours. 
He   found  that   he   had  got  more  than  enough 
lubrication  even  then,  and  it  was  accordingly  set 
80  as  to  empty  itself  in  twenty-two  hours.     As 
the  mill  works  twenty-two  ont  of  the  twenty-four 
hours,  that  just  suited  him.     He  fills  the  lubri- 
cator once  a  day,  wlule  oiling  round,  and  docs 
not  trouble  himself  further  about  it,  for  it  will 
just   use  its  tallow  by  the  time  he  has  done. 
These  lubricators  vrill  work  in  very  hot  engine- 
rooms,  without  special  means  for  condensing  the 
steam.    The  means  of  regulation  are  snch  as  not 
to  offer   temntation  for   meddling,  for  the  jam 
screw  mnst  be  taken  ont  of  the  top  after  the 
steam  has  been  shut  off.  A  littie  crutch  key  is  fitted 
into  the  top  of  the  regulating  pipe,  and  by  turn- 
ing it  a  trifle  up  or  down  more  or  less  tallow  is 
fed  into  the  steam.     Bnt  there  is  no  regulation 
by  throttling  the  entering  steam  by  means  of  tUo 
steam-cock,  and  neither  is  there  any  regulation 
by  contracting  the  opening  for  the  oi-wflow  of  the 
tallow.      These  lubricators  are   simple  in    con- 
struction, and  they  have  no  woridng  or  wearing 
parts  that  require  looking  after  or  setting  or  re- 
newing, and  when  once  regulated  they  are  always 
set,  no  further  trouble  being  incurred  than    to 
draw  the  condensed  water  off,  and  fill  afresh  -with 
tallow.    As  soon  as  the  engine  has  started    its 
action  begins  at  once.     They  are  now  -working 
Buccessfnlly    on    marine    engines,    locomotive?. 
stationary  and  portable  engines,  and  are  made 
in  suitable  sizes  for  all  pnqioses. 

The  same  principle  is  carried  ont  in  a  different 
way  by  another  arrangement.  As  steam  users 
sometimes  ask  for  a  Inbrioator  with  which  they 
can  at  any  time  vary  the  supply  of  tallow,  the 
inventor  contrived  this  arrangement.  Tho  anthi  *- 
contends,  however,  that  this  is  quite  nnneceEsarr. 
except  in  very  few  oases.  As  before  explained.  i( 
an  engine  is  constantly  and  properly  lobrieated, 
there  is  practically  no  need  for  constant  regnla- 
tion  of  the  tallow  sn^jply.  It  is  made  in  thii 
shape  of  a  hollow  plug-cock  passing  vertioaJli 
through  the  lubricator.  The  plug  has  sovenJ 
small  ports  with  corresponding  holes  in  tho  plnp 
shell,  which  is  fitted  with  a  giphon-pijie,  leaditij 
to  the  bottom  of  the  lubricator,  the  same  as  th^ 
others^    To  vary  the  respective  vcrtiiwi  hoi^hu 


Digitized  by  y<JKJVJ 


gk 


JvLT  15,  187O0 


ENGLISH  MECHAOTC  AND  MIEEOR  OF. SCIENCE. 


Sdd 


ol  the  tallow  overflow  «nd  w»t«r  overflow,  the 
ping  liM  a  slanting  Blot  corresponding  with  a 
horizoatal  slot  in  the  shell ;  and  by  tiiruiug  the 
«oofe  to  aav  of  the  pointer  divisions  on  the  ontside 
of  the  lubricator  neck,  these  levels  can  be  varied 
to  snch  an  extent  as  to  eanse  the  same  action  as 
above  explained  with  reference  to  the  former 
class  of  Gamble's  lubricators.  The  same  objec- 
tion may,  however,  with  justice  be  urged  against 
this  last  arrangement  aa  against  some  of  the 
Inbrioatois  by  other  inventors,  which  have  been 
jireviously  described — namely,  that  any  cock 
jumngement  in  coarse  of  time  gets  out  of  order 
bv  constant  wear. 

'  The  author  has  now,  it  is  hoped,  shown  that 
steam  lubrication  is  a  subject  well  worth  taking 
into  account  in  steara-en^^  economy ;  also,  that 
the  oonturaons  system  is  the  only  correct  one, 
and  onght  to  bo  more  genraally  introduced, 
vrbeiever  the  old-fashioned  and  wasteful  intcr- 
Btittent  system  has  been  fonnd  better  than  no 
Inbrieation  at  all.  It  is  therefore  important 
that  engineers  should  more  generally  take  notice 
of  these  facts,  which  form  a  small  link  in  the 
large  chain  of  steam  economy. 


it  is  completely  purified  by  eontact  with  the 
oxygen  of  the  air  or  is  delivered  in  its  impurity, 
is  still  a  question  for  the  savanU,  and  the  sooner 
it  is  settled  the  better  for  the  credit  of  onr 
scientific  men,  if  not  for  the  health  of  the  people. 


BEYIEW8. 


a  Practical  TreatUe  on 
of    Potablf    Water.      By 


Jfater  AnalysU: 
Jixaminatiaii     , 

AuBED  WuiKLXK,  M.B.C.S.,  late  Professor  of 
Chemistry  in  the  Ix>ndon  Institntion,  and 
EsiRST  Thsophbom  Chapman.  Second 
Edition,  edited  by  Ernest  Theophron  (%ap- 
mon,  Member  of  the  Council  of  the  Chemical 
Society.    London :  TrQbner  Si  Co. 

THIS  work,  the  second  edition  of  which  is  now 
before  as,  although  doubtless  invaluable  to 
analytical  chemists,  contains  but  little  to  interest 
the  general  public.  The  science  of  water 
analysis  is  as  yet  in  its  infancy,  and  while 
"doctors  differ"  as  to  even  the  method  to  be 
pursued  in  determining  the  purity  of  samples  of 
water,  it  cannot  be  matter  of  surprise  that  we 
should  dedine  to  pin  our  faith  too  strictly  to  one 
side  or  the  other.  This  brochure  contains 
elaborate  expositions  of  the  experiments  of 
Messrs.  Wanklyn  and  Chapman  to  arrive  at  the 
relative  salubrity  of  the  waters  supplied  to  some 
of  our  most  important  towns ;  and  while  agreeing 
in  the  main  wiUi  the  conclusions  of  these  gentle- 
men, we  oaimot  but  acknowledge  that  there  is 
room  for  some  more  definite  settlement  of  the 
vexed  question  of  the  impmity  of  water  and  the 
method  of  its  analysis.  The  new  matter  in  this 
edition  consists  of  a  chapter  on  the  Tetration  of 
Waters,  a  Modification  of  the  Process  for  the 
Estimation  of  Nitrates,  and  a  Method  of  Estimat- 
ing Minute  Traces  of  Lead ;  chapters  on  the  Volatile 
O^;anio  Matter  present  in  Water,  and  on  the 
Poiifleation  of  Water.  But  there  is  no  informa- 
tion which  will  serve  to  guide  the  pnblio  in  the 
choice  of  a  filter,  though  a  few  remarks  of  interest 
to  onr  readers  are  contained  in  the  following 
paragraph. 

"  Slow  filtration  through  a  layer  4in.  thick  of 
animal  charcoal  in  coarse  powder  removes  all 
organic  matter  from  water,  or  almost  all ;  but  the 
charcoal  fouls  to  some  extent,  and  after  it  ,ha8 
been  in  use  with  a  bad  water  for  some  lengtl^  of 
time  it  lets  much  of  the  organic  matter  pass.  If 
■we  take  some  of  this  charcoal  out,  and  treat  it 
with  permanganate  of  potash  and  potash,  we  shall 
g«t  off  ammonia  from  it  in  large  quantities, 
proving  the  presence  of  organic  matter ;  but  if  we 
let  it  rtand  for  some  hours  in  the  air,  nearly  all 
the  organic  matter  wiU  be  oxidized  and  disap- 
pear." 

After  all  that  has  been  said  as  to  the  impurity 
of  the  wattfr  supplied  to  the  metropolis,  it  is  some 
consolation  to  be  told  that  average  London  water 
from  the  Thames  contains  only  0-03  per  cent,  of 
impurity.  We  are  at  present  very  much  in  the 
dark  with  regard  to  the  sanitary  aspect  of  the 
amount  of  solids  existing  in  water.  Whether  a 
water  having  an  exceptionally  small  amount  of 
solid  contents  is  speciajly  salubrious  remains  to  be 
ascertained.  A  very  large  quantity  of  fixed 
matter  is  certainly  unwholesome ;  for  instance, 
sea-water  is  absolutely  non-potable.  But  whether 
the  twenty-one  grains  per  gallon  present  in  Lon 
don  water,  or  even  double  that  amount,  would  do 
the  amallest  damage  to  the  health  of  any  one  who 
should  drink  it,  is  an  open  question. 

Undoubtedly  sewage-contaminated  water  is  and 
mnst  be  unwholesome,  and  it  is  matter  for  regret 
that  nearly  all  the  water  supplied  to  London  has 
been  tainted  at  one  time  or  another ;  but  whether 


Traruaetion*  of  the  Woolhope  Saturalitt'i  Field 
Club,  1869.  Hereford. 
Natubai.  history  societies  and  naturalists'  field 
clubs  are  doing  good  work  through  the  length  and 
breadth  of  tie  United  Kingdom.  There  is 
scarcely  a  county  which  does  not  possess  its 
coterie  of  "lovers  of  nature"  and  amateur 
philosophers,  and  by  their  untiring  efforts  (though 
here  and  there  strongly  tinged  with  egotism)  wc 
are  rapidly  acquiring  a  complete  knowledge  of 
the  flora  and  fauna,  the  bryology  and  f ungolo^  of 
the  whole  country.  The  club  whose  transactions 
are  now  before  ns  most  certainly  ranks  as  one  of 
the  best,  as  this  volume  of  its  proceedings  amply 
testifies.  In  the  record  of  what  was  done  in  1869 
by  the  members  of  the  Woolhope  Naturalists'  Field 
Club  we  find  papers  on  a  variety  of  interesting 
subjects,  some  of  course  more  particularly  con- 
cerning the  county  of  Hereford,  others  of  interest 
to  the  whole  kingdom.     Thus,  for  instance,   a 

S.per  on  Spheroidal  Structure  in  Silurian  Rocks ; 
eteorology,  by  Balfour  Stewart;  Richardson's 
Forces  of  Electrical  Discharge ;  some  excellent 
illustrations,  with  descriptions,  of  the  edible 
fungi  of  Herefordshire ;  and  last,  but  certainly 
not  least,  a  Clavit  Agaricinorvvi,  by  Mr.  Wor- 
thington  G.  Smith,  now  first  published,  together 
with  a  complete  list  of  the  British  Agarics.  The 
president,  in  the  address  with  which  he  closed  his 
year  of  office,  speaking  on  the  subject  of  mush- 
rooms, said : — "  Edible  funguses,  by  their  chemi- 
cal constituents,  are  known  to  be  highly  nutri- 
tious, and  in  a  great  degree  supply  the  elements 
of  animal  food;  but  hitherto  the  ignorance  of 
those  forms  which  were  wholesome  has  deterred 
most  people  from  making  any  use  of  them  beyond 
the  common  mushroom  .  Without  this  practical 
knowledge  it  is  undeniable  that  serious  mistakes 
may  be  made,  and  therefore,  the  great  aim  of  our 
fungologists  should  be  to  lay  down  some  easily 
comprehended  rules  for  the  diagnosis  of  whole- 
some species."  This  the  Woolhope  Club  are 
doing  adjnirably,  by  giving  coloured  illustrations 
and  minute  descriptions  of  every  variety  found  in 
the  county  of  Hereford.  Those  illustrated  in  the 
present  volume  bear  the  inviting  names  of  "  Vege- 
table beefsteak,"  "Vegetable  sweetbread,"  and 
"  Plum  mushroom."  There  is  also  a  drawing  of 
the  "  Hedgehog  mushroom,"  which  the  Rev.  W, 
Houghton  describes  as  "  one  of  the  most  excellent 
fungi  that  grows :  its  flavour  very  strongly  re- 
sembles oysters."  Besides  the  lithographs  of  the 
fungi  there  are  photographs  of  two  celebrated  oak- 
trees  in  the  connty  of  Hereford,  and  to  Mr.  Wor- 
thington  Smith's  valuable  "Key  of  the  British 
Agarics,"  there  are  some  plates  of  typical  forms 
of  fungi  coloured  to  match  the  natiiraJ  tints  of 
their  species  ;  indeed,  in  the  matter  of  illustration 
no  expense  seems  to  have  been  spared  to  render 
the  "  Transactions  of  the  Woolhope  Naturalists' 
Field  Club"  what  it  really  is,  a  valuable  book. 


hundreds  of  the  surrounding  population— were  I, 
perhaps,  the  heir  or  the  head  of  an  aristoeratie 
name,  and  influenced  by  the  feelings  I  now  possess 
— then  some  good  might  uise  from  the  advocacy  of 
the  claims  of  such  as  would  work  if  work  there  were 
to  do.  It  cannot  be  denied  but  that  in  this  en- 
lightened countiT  the  vast  majority  of  questions 
are  settled  by  influence,  and  not  from  the  innate 
goodness  or  badness  of  the  questions  themselves. 

Millions  are  spent  annually  upon  a  vast  army  and 
navy,  upon  material  for  destroying  our  fellow  men ; 
bat  where  do  we  find  brotherly  love,  the  hand  of 
fellowship,  or  the  saSering  <^  an  imaginary  (or 
real)  wrong,  without  persistent  efforts  at  retalia- 
tion. But  what  has  this  to  do  with  emigration  r 
I  say,  much.  Look  at  New  Zealand.  Ten  centuries 
hence  the  acts  of  Englishmen  will  be  read  with 
abhorrence.  Go  to  Australia.  Have  the  Aborigines 
suffered  nothing  at  onr  hands  ?  Do  not  we  per- 
force appropriate  their  property,  and  laugh  at  their 
futile  efforts  to  recover  it,  paying  the  price  of  our 
inheritance  by  extermination  f 

If  Uie  thousands  who  now  annually  leave  onr 
shores  were  to  go  with  a  Christian  determination  to 
do  what  is  right,  we  should  soon  hear  no  more  of 
these  terribly  merciless  massacres  which  every  now 
and  then  flash  meteor-like  from  America,  Australia, 
or  New  Zealand. 

Having  given  vent  to  various  pent-up  feenngs, 
and  mentioned  subjects  requiring  long  and  calm 
meditation,  I  return  to  my  subject.  The  manu- 
factures of  Victoria  wer6  for  many  yeara  scarcely 
worth  mentioning,  and  even  now  it  is  difficult  to. 
say  what  is  the  staple  manufacture  of  the  colony.. 
Perhaps  that  which  has  latterly  drawn  most  atten- 
tion is  the  preservation.  Ice.,  of  meat.  Owing  to 
the  scarcity  of  animal  food  in  England,  ingenious 
minds  turned  thehr  attention  to  tlie  importation  of 
"  meat "  from  the  countries  When  superabundant 
"  animals  "  existed.  South  America  and  Australia 
were  looked  npon  as  the  great  "  flesh-forming  em- 
poriums." Companies  were  floated  lor  the  purpose 
of  preparing  the  "  meat,"  and  the  most  successful 
of  these  is  the  "  Melbourne  Meat  Preserving  Com- 
pany." At  a  recent  meeting  a  dividend  of  10  per 
cent,  was  declared,  and  a  balance  of  more  than. 
£9,000  was  carried  over  to  the  reserve  fund.  Far 
more  important  to  my  readera  than  the  percentage 
gained  is  the  statement  of  payments  for  labour.  I 
find  that  for  a  longer  period  than  the  past  eight 
months  the  company  has  paid  away  teeeklyaunm 
of  not  less  than  £1,000  for  labour  and  materials.  In 
six  months  160,762  sheep  and  690  oxen  had  been 
disposed  of,  and  there  was  every  prospect  of  more 
extended  and  more  successful  operations.  Better 
than  dwelling  upon  the  various  manufactnres,  I 
will  give  a  list  of  the  row  materials  of  the  coleny, 
token  from  an  elaborate  prize  essay  by  C.  Mapes, 
C.E.,  entitled  "Essay  on  the  Mannfoctnres  more 
immediately  required  for  the  Economical  Develop- 
ment of  the  Resources  of  the  Colony  "  :— 

MmEBAI.    ScBSTAJfCES. 

Basalt,  clay  (pottery  and  Are),  cement,  stones, 
coal,  feldspar,  gems  (diamonds,  topaz,  beryl.  Sec, 
Sec),  gold,  iron  (hematite,  &c.),  limestone,  man- 
ganese (oxide),  quartz,  salt,  tin,  &c. 

Vegetable  Substances. 
Arrowroot,  almonds,  bark,  barley,  beet-root,  beans, 
carraway,  cucumber,  castor-oil  plant,  colza-oil 
pUnt,  cabbage,  fruits  (mostiy  Bimihur  to  English), 
gum  (various),  grapes,  grape  seed,  hemp,  hop, 
lavender,  maize,  mulberry,  narcissus,  olive,  oat, 
orange,  poppy,  potato,  rose,  sassafras,  tobsecov 
wheat,  walnut.  Sec.,  &e. 


EMIGRATION. 

A  Few  Reuabxs  on  VicroniA.— (ConcJurferf.) 

By    "F.B.G.8." 

Manutactvbes. 

IT  is  with  mingled  feelings  of  regret  and  pleasure 
that  I  pen  these  last  remarks  npon  this 
flourishing  colony.  In  the  attempt  to  convey  in- 
formation—whether that  attempt  be  good  or  bod — 
I  always  derive  pleasure,  but  I  sincerely  regret  the 
drcmnstancos  which  call  for  any  such  information 
as  that  contained  in  my  humble  efforts.  It  is  a 
momentous  question  to  be  decided,  whisfa  places 
home,  Mends,  and  fatherland,  combined  with  want 
of  work,  on  the  one  hand,  and  a  new  country,  new 
associations,  with  plenty  of  work  on  the  other.  I 
feel  there  rests  a  ^eat  responsibility  upon  every 
writer  on  this  subject.  Many  people  are  tempted 
to  make  a  decision  to  emigrate  here  or  there,  as  the 
case  may  be,  by  the  advocacy  of  popular  writere  or 
demagogues  paid  I7  interested  persons  to  white- 
wash every  drawback — nay,  more,  to  paint  eveiy- 
thing  in  Uie  most  gorgeous  colours  that  eon  be 
imagined.  How  careful  then  should  every  con- 
scientious person  be  who  dabbles  with  this  ques- 
tion. How  deliberately  should  his  statements  be 
chosen,  his  extracts  weighed ;  for  if  one  person  is 
influenced  by  one  sentence,  and  upon  experience 
finds  the  fact  stated  therein  fallacious,  ruin  is  the 
result,  but  the  respousiliility  rests  uiwu  the  writer's 
shoulders.  Could  I,  by  high  flights  of  oratory  and 
rhetoric,   pour  forth    the   despairing   accents  of 


ANtXAJ.  Pbodoots. 

Offal  (all  kinds— «.gr.,  bones,  fura,  horns,  hoofs, 
&c.,  &c.),  kides.  Sic,  tallow,  and  wool. 

Most  of  these  products  are  utilized  to  a  greater 
or  less  extent,  and  therefore  readera  will  be  able 
to  form  an  opinion  regarding  the  manufactures : — 

AODXifDA  n.  (From  the  Tim—,  Jaae  28.) 
The  anonsl  general  meeting  of  the  Chamber  o! 
Commerce  w»b  held  In  Melbourne  on  the  SOth  April. 
The  retiring  preddent,  Mr.  LorUner,  read  M«  ammal 
address,  and  in  revleviuK  our  recent  commercial  his- 
tory be  touched  on  many  topics  interesting  to  eom- 
merctal  men  in  all  parts  of  the  worid.  Alter  remark- 
ing ou  the  depressed  state  of  trade  during  the  past 
year,  which  ho  ottribntes  to  excessive  importations,  he 
proceeds  aa  follows : — 

"  A  reference  to  the  statlstios  of  our  import  trade,  as 
furnished  by  the  Customs'  returns,  does  not  exhibit 
any  great  increaae  in  the  tmportationa  of  last  year, 
when  considered  in  cooneotion  with  the  increaae  of 
papulation.  The  total  value  of  imports  in  1888  was 
i  18,906,990,  inclnding  f  1,416,478  for  gold,  the  produce 
of  New  Zealand.  It  was  pointed  out  last  year  that 
thia  gold  was  indaded  in  the  returns  of  imports  for 
the  first  time  in  1868,  and  it  is  therefore  necessary  to 
deduct  the  item  from  the  returns  of  both  years  in 
order  to  Institate  a  fair  comparison  with  previous 
ones.  We  then  get  a  value  of  £18,488,517  for  all  other 
imports  in  18(59,  as  against  eia,OU,tM  hi  1868.  The 
population  dnrinjg  the  year  increased  from  688,977  to 
710,884,  so  tliat  the  valne  per  head  of  the  population 
rose  (mm  £17  lis.  4d.  is  1868  to  £17  Ua.  Sd.  in 
1869.  This  increaae  may  to  some  appear  unim- 
portant, bnt  it  mnst  be  borne  In  mind  that  lor 
years  onr  importations  have  been  in. excess  of 
onr  actnal  wants,  and  that  the  changes  in  the 
drcmnstancos     of    the      people     have     conslderalily 
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diminished  Ibeir  conBomption  of  imported  commodi- 
tie*.  Ttie  IncMABe  of  £478,681,  fts  Rbown  above,  has, 
therefore,  orerstooked  onrm&rkete.  The  articles  which 
chiefly  mjake  np  Uiis  increase  are  all  aul)ject  to  the 
new  daties  imposed  by  the  present  tariff,  and  the  in- 
crease of  £447,109  which  the  figures  exhibit  most  be 
very  bewildering  and  disappointint;  to  those  politicians 
who  imposed  the  duties  for  the  purpose  of  restricting 
importations  and  enoouraging  local  industries.  With 
reference  to  our  export  trade,  it  appears  that  contem- 
poraneooslv  with  the  increase  in  imports  there  was  a 
considerable  diminution  in  the  value  of  exports.  The 
decline  of  wool  la.*t  year  was  somewhat  compensated 
for  by  a  material  increase  in  othor  prodncts  of  our 
pastoral  indnstn-— viz.,  tallow,  skins,  loather,  bone- 
tliist,  and  prc.'^erved  meats,  the  last-named  article  con- 
tributing i'HU,8S5  tu  the  value  of  exports,  as  compared 
with  £28,666  the  previous  year." 

AcDEmA  m.  (From  the  Time$.) 
The  foUowing  extract,  relating  to  the  state  of  the 
laboor-market,  is  from  the  Jrmt  of  April  afttd.  It 
disposes  of  the  foolish  and  selfish  "  mechanic  cry  "  raised 
from  time  to  time  here  against  the  continuance  of  as- 
sisted immigration  :— 

The  Luiotm  JLirkct. 
"  The  long-oontinued  drought  haviug  now  fairly  broken 
np,  farming  oporntions  have  been  resumed  with  great 
activity  thron},'linut  tljc  country,  and  there  lias  been  a 
corresponding  demand  created  for  farm  labourers.  All 
descriptions  of  tradesmen  are  able  to  obtain  full  work  at 
the  current  rate  of  wages.  In  many  parts  of  the  country 
the  rates  rule  higher  than  those  quoted.  On  one  Oovem- 
mont  contract  the  bricklayers  employed  wore  receivini; 
13s.  per  day,  and  an  attempt  was  made  to  extort  14s.  per 
day  by  means  of  a  strilie.  For  domestic  servants  tho 
demand  is  as  great  and  as  ha<Jh'  supplied  as  ever.  Since 
last  mail,  the  immigrant  shipTnxj/  has  arrived  with  866 
passengers ;  but,  owing  to  sickness  on  board,  the  vessel 
lias  been  detained  at  the  quarantine  ground.  As  most  of 
these  passengers  will  go  to  their  friends,  the  market  will 
bo  but  «Ugbtly  relieved." 

ASDEMDA  rV. 

The  reform  agitatiou  is  stiU  fresh  in  our 
.memorieg,  and  ai^t&tions  are  still  in  profn°eS8 
relating  to  eiittcation  and  other  matters.  Wonld 
it  not  be  adviaable  to  "agitate"  that  the 
UoTcmment  supply  information,  more  especially 
adapted  to  the  wants  of  immigrautR,  relating  to 
every  "  colony  "  nnder  British  nile.  This  informa- 
tion could  be  supplied  in  pamphlet  form  at  a  re- 
monerative  price  of  (say)  6d. 


MEDICAL  EXPERIMENT. 

ON  Monday,  July  4th,  a  large  gathering  of 
the  medical  profession,  uumberiug  very 
nearly  2,000,  and  embracing  the  ^liie  ot  the  metro- 
politan and  surbui'bau  practitioners  and  some  dis- 
tinguished foreign  visitors,  assembled  at  the  invita- 
tion of  one  of  their  fraternity,  at  the  Royal  Poly- 
technic Institution,  to  witness  the  trial  of  a  new  mode 
of  conveying  practical  instmction  in  a  department 
of  surgery  n-luch  has  long  been  considered  as  one  of 
the  ojiimilnia  iiifiliciiue.  For  some  time  past  efforts 
have  bein  made  to  improve  in  various  ways  the 
means  of  imparting  clTuical  information,  as  ilistiu- 
t^ished  from  mere  book-knowletlge,  to  the  students 
of  medicine  in  this  country.  The  University  of 
London  has  of  late  taken  the  lead  amongst  examin- 
ing bodies,  by  requiring  of  its  graduates  in  medicine 
that  they  should  pass  a  practical  examination,  in 
Addition  to  tho  previous  theoretical  examination,  in 
order  to  obtain  its  mnch-coveted  degrees ;  and  the 
late  Sir  James  Clark  was  a  stea>lfast  advocate  of 
t  he  necessity  of  improvement  in  this  most  important 
branch  of  mmlical  education.  The  large  theatre 
and  effective  optical  apparatns  of  tlio  Institution 
having  been  placed  for  this  purpose  by  the  directors 
at  the  disposal  of  the  profession.  Dr.  Bolmanno 
Squire  proceeded  to  demonstrate  to  his  audience 
some  of  the  more  important  cases  of  cntaneous 
disease  that  had  lately  occurred  in  the  practice  of 
the  British  Hospital  for  Diseases  of  the  Skin  in 
Greot  MorllKjrough-Btreet,  and  also  in  Fiusbnry- 
sqnare,  of  which  institution  Dr.  Squire  is  one  of  the 
honorary  surgeons.  The  room  having  been  dark- 
ened, magniHed  images  of  the  patients  themselves 
were  thrown,  considerably  larger  than  life-size,  on 
the  spacious  screen  of  the  theatre,  by  means  of  the 
dissolving-view  apparatus,  so  that  all  the  details  of 
the  various  eruptions  were  plainly  visible  even  from 
the  most  di-itant  ports  of  the  theatre.  Dr.  Bal- 
mauno  Stjuire,  after  ^iven  a  rirumi  of  the  acknow- 
ledged difilcnlties  of  imparting  a  practical  knowledge 
of  the  medical  art  to  students,  proceeded  to  show 
how  the  method  he  submitted  wonld  dispose  at 
least  of  the  more  serious  of  these  dilBcaities,  and 
explained  that  it  was  not  only  ap]>licable  to  the  de- 
partment of  practice  that  he  himself  followed,  but 
was  capable  of  wide  extension  to  the  subject  of 
medical  education  generally.  Students  of  medicine 
at  every  hospital  persisted  in  Hocking  round  the 
most  popular  teacher;  consequently,  but  a  few  could 
get  anything  like  a  satisfactory  view  of  the  patient 
concerning  whose  case  instruction  was  being  given. 
Again,  it  was  by  no  means  an  easy  thing,  even  at 
our  largest  hospitals,  to  And  wit'iin  n  limited  space 
of  time  a  sufficient  variety  of  illostrative  cases  to 
enable  the  members  of  any  given  class  to  go  forth 
from  the  hospital  with  a  comprehensive  practical 
knowledge  of  the  snbjcct  treated.  The  plan  be  pro- 
pofie<l  wonld,  by  magnifying  the  object  to  be  de- 
monstrated, enable  every  detail  to  be  seen  by  every 
member  of  a  large  class,  and  to  be  pointed  out  to 


all  of  them  by  the  lecturer  at  the  time  he  was  de- 
scribing it.  By  the  method  proposed,  the  patient 
might  be  instantaneously  photographed  before 
either  the  natural  progress  of  his  disease  or  its 
amelioration  under  the  resources  of  art  had  im- 
paired its  utility  as  a  means  of  conveying  instruc- 
tion ;  and  at  the  same  time  in  cases  where  colour 
formed  an  important  feature  of  it,  thia  could  be 
added  to  the  photograph  itself  by  an  expert  artist, 
working  under  the  eye  of  the  teacher  hijuself.  In 
the  case  of  cutaneous  disease — the  most  lUfiicult  of 
all  snbjects  to  illustrate  by  these  means — colour  was 
certainly  a  most  important  feature.  But  he 
appealed  to  those  he  saw  aronnd  him,  many  of  whom 
he  knew  to  be  well  versed  in  this  si)ecial  subject, 
whether  the  illustrations  he  had  brought  before  them 
were  not  in  colour  as  well  as  in  form  and  shadow 
sufficiently  life-like  to  afford  a  lecturer  ample  oppor- 
tunity for  pointing  out  tu  a  class  of  students  aU  the 
essential  peculiarities  of  each  disease,  and  to  enable 
those  students  when  they  entered  upon  private  prac- 
tice to  recognize  at  once  the  nature  of  similar  cases 
whenever  they  might  meet  with  them.  He  trusted 
to  see  at  the  next  medical  session  tliis  importau  t 
aid  to  tuition,  as  he  wonld  take  leave  to  call  it,  uti- 
lized at  all  of  our  great  medical  schools,  not  only  in 
the  matter  of  cutaneous  diseases,  which  might  be 
token  as  a  crowning  test  of  its  efficacy,  but  al»o  in 
the  matter  of  tumours,  dislocations,  deformities, 
froc'tnres,  characteristic  alterations  of  the  counten- 
ance, and  in  short,  all  occasions  to  which  this  pro- 
cess is  applicable. 


WHAT  IS  ENERGY?* 
Ik  Two  Pasts. — Past  II. 

IN  our  first  article  it  was  shown  that  energy,  or 
the  power  of  doing  work,  ig  of  two  kinds — namely, 
energy  due  to  actual  motion,  and  that  dne  to  posi- 
tion. We  ended  by  supposing  that  a  stone  shot 
vertically  upwards  had  been  caught  at  the  summit 
of  its  tUght  and  lodged  on  the  tup  of  a  house ;  and 
this  gave  rise  to  the  question,  Whot  has  become  of 
the  energy  of  the  stone  ?  To  answ^er  this  we  must 
learn  to  regard  energy,  not  as  a  quality,  but  rather 
as  a  thing. 

The  chemist  has  always  taught  ns  to  regard 
qiutntity  or  ma.<!s  of  matter  as  imcfaangeable,  so 
that  amid  the  many  bewildering  transformations 
of  form  and  quality  which  take  place  in  the  chemical 
world,  we  can  always  consult  our  balance  with  a 
certainty  that  if  will  not  play  us  false.  But  now 
the  physical  philosopher  steps  in  and  tells 
us  thot  energy  is  quite  as  unchangeable  as  mass, 
and  that  the  conservation  of  both  is  equally  complete. 
There  is,  however,  this  iliffereuce  between  the  two 
tilings — the  same  particle  of  matter  will  always  re- 
tains the  same  mass,  but  it  will  not  always  retain 
the  same  energy.  As  a  whole,  energy  is  invariable, 
but  it  is  always  shifting  about  from  particle  to  par- 
ticle, and  it  is  hence  more  difficult  to  grasp  the  con- 
ception of  on  invariability  of  energy  than  of  an 
invariability  of  mass.  For  instance,  the  mass  of 
oiu'  luminary  always  remains  the  same,  but  ita 
energy  is  always  getting  less. 

And  now  to  return  to  our  question, — What  haa 
become  of  the  energy  of  the  stone  ?  Has  this  disap- 
peared? Far  from  itj  the  energy  with  which  the 
stone  began  its  tiiglit  has  no  more  lUsappeared  from 
the  universe  of  energy,  than  the  coal,  when  we  have 
burned  it  in  our  lire,  disappears  from  the  universe 
of  matter.  But  this  has  taken  place : — the  energy 
has  changed  its  form  and  liecome  spent,  or  has  dis- 
appeared as  energy  of  actual  motion,  in  gaining  for 
the  stone  a  position  of  advantage  vrith  rei;ard  to  tho 
force  of  gravity. 

If  we  studythis  particnlarinstancemorerainntely, 
we  shall  see  that  during  the  upward  Uight  of  the 
stone  its  energy  of  actual  motion  becomes  grodiuUIy 
changed  into  energy  of  position,  while  the  reverse 
will  take  place  during  its  downward  flight  if  we 
now  suppose  it  dislodged  from  the  top  of  the  house. 
In  this  latter  case  the  energy  of  position  with  which 
it  begins  its  downward  flight  is  gradually  recon- 
verted into  energy  of  actml  motion,  nntU  at  last, 
when  the  stone  reaches  the  ground,  it  has  the  same 
amount  of  velocity,  and  therefore  of  actual  energy, 
which  it  had  at  first. 

Let  us  now  revert  for  a  moment  to  the  definition 
of  energy,  wliich  means  the  power  of  doing  work, 
and  we  shall  see  at  once  bow  we  may  gauge  numeri- 
cally the  quantity  of  energy  which  the  stone 
possesses ;  and  in  order  to  simplify  matters,  let  us 
suppose  that  this  stone  weighs  exactly  one  pound. 
If  therefore,  it  has  velocity  enough  to  carry  it  np 
one  foot,  it  may  be  said  to  harve  energy  enongh  to 
do  one  unit  of  work,  inasmuch  as  we  have  delined 
one  pound  raised  one  foot  high  to  be  one  imit  of 
work ;  and  in  like  manner  if  it  has  velocity  sufficient 
to  carry  it  16ft.  high,  it  may  be  said  to  haive  nu 
energy  equivalent  to  l(i  units  of  work  or  foot-pounds, 
as  those  units  are  sometimes  called.  Now.  if  the 
stone  be  discharged  upwards  with  an  initial  velocity 
of  3-2ft.  per  second,  it  will  rise  to  Itift.  high,  and  it 
has  therefore  an  energy  repreaented  by  16.  But  it 
its  initial  velocity  be  64ft.  jwr  second  it  will  rise 
G-^t.  high  before  it  turns,  aiiil  will  therefore  have 
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energy  represented  by  64.  Hence  we  see  that  by 
doubling  the  velocity  the  energy  is  quadrupled,  and 
we  might  show  that  by  tripling  the  velocity  tiic 
energy  is  increased  nine  times.  This  is  expreaaed 
in  general  terms  by  saying  that  the  energy  or 
quantity  of  work  which  a  moving  budy  can  accom- 
plish varies  as  the  square  of  its  velocity.  This  fact 
is  well  known  to  artillerymen,  for  a  ball  with  a 
double  Telocity  will  penetrate  much  more  than 
twice  as  far  into  an  obstacle  opposing  its  progress. 

Let  us  now  take  the  stone  or  pound  weight,  hav- 
ing an  initial  velocity  of  64ft.  per  second,  and  con- 
sider the  state  of  things  at  the  precise  moment  when 
it  is  48ft.  high.  It  will  at  that  moment  have  an 
actnal  velocity  of  32ft.  per  second,  which,  as  we 
have  seen,  will  represent  16  units  of  work.  But  it 
sttirted  from  the  ground  with  64  units  of  work  in  it. 
What,  therefure.  Las  become  of  the  differoiioe — or 
48  units?  Kvidently  it  has  disappeared  as  actnal 
energy;  but  the  stone,  being  48ft.  high,  haa  an 
energy  of  position  represented  by  48  units ;  so  that 
at  ttus  precise  moment  of  its  flight  its  actual  energy 
\\.^\  jjliia  its  energy  of  position  (48),  are  together 
equal  tu  the  whole  energy  with  which  it  started 
(64). 

Uere,  then,  we  have  no  annihilation  of  energy, 
but  merely  the  transfurmatiou  of  it  firom  actual 
energy  into  that  implied  by  position  ;  nor  have  we 
any  creation  of  energy  when  the  stone  is  on  its 
downward  flight,  bnt  merely  the  re-trangfonnation 
of  the  energy  of  positiou  into  the  original  form  of 
actual  energy. 

We  shall  presently  discuss  what  becomes  of  this 
actual  energy  after  the  stone  has  struck  the  ground ; 
but  in  the  meantime  we  would  repeat  our  remark 
how  intimate  is  the  analogy  between  the  physical 
and  the  social  world.  In  U>th  caaea  we  have  actnal 
energy  and  energy  of  position,  the  only  difference 
being  that  in  the  social  world  it  ia  impoasibls  to 
measure  energy  with  exactness,  while  iu  the  me- 
chanical world  we  can  gauge  it  with  the  utmost  pre- 
cision. 

Proteus-Uke,  this     element    energy   ig    always 
changing  its  form ;  and  hence  arises  the  extreme 
diiScnlty  of  the  subject ;  for  we  cannot  easily  retoiu 
a  sufficient  ^ragp  of  the  ever-changing  element  to 
argue  experimentally  regarding  it.    AU  the  varieties 
of  physical  energy  may,  however,    be   embraced 
under  the  two  heads  already  mentioned,  namely, 
energ}'  of  actual  motion  and  of  position.    We  havo 
chosen  the  force  of  gravity,  acting  upon  a  stoue  shot 
np  into  the  air,  as  our  example ;  bat  there  are  other 
forces  besides  gravity.    Thus,  a  watch  newly  wound 
up  is  in  a  condition  of  visible  advantage  with  re- 
spect to  the  force  of  the  main-spring ;  and  as  it  con- 
tinues to  go  it  gradually  loses  this  energy  of  posi- 
tion, converting  it  into  energy  of  motion.     A  cross- 
bow bent  is  likewise  in  a  position  of  advantage  with 
respect  to  the  spring  of  the  bow ;  aud  when  its  bolt 
is  discharged,  tiiis  energy  of  position  is  converted 
into  that  of  motion.     Thug  again,  a.  meteor,  a  rail- 
way train,  a  mountain  torrent,  the  wind,  all  repre- 
sent energy  of  actual  visible  motion ;  while  a  head, 
of  water  may  be  classed  along  with  a  stone  at  the 
top  of  a  house  as  repreveutiug  energy  of  position. 
The  list  which  represents  visible  energy  of  motion 
and  of  position  might  be  extended  indefinitely ;  but 
we  nfust  remember  that  there  aie  also  invisible 
molecular  motions,  which  do  not  the    less    exist 
because  they  are  invisible. 

One  of  the  best  known  of  these  molecnlacenergies 
is  radiant  light  ami  luat — a  species  which  c«u 
traverse  space  with  the  enormous  velocity  ofc  186,000 
miles  a  secomL 

Although  itself  eminently  ailent  and  gentle  in  its 
action,  it  is  nevertheless  the  parent  of  most.of  tho 
work  which  is  done  in  the  world,  as  we  shall  pre- 
sently see  when  we  proceed  to  another  diviaiou  of 
our  subject.  In  the  mean  time  we  may  state  that 
radiant  light  and  heat  ore  supposed  to  consist  of  a 
certain  midulatory  motion  travejsing  an  ethereal 
medium  which  pervades  all  space. 

Now,  when  this  railiant  energy  falls  upon  a  anb- 
stoiu-'e,  part  of  it  is  absorbed,  andin  the  procesa  of  ab- 
Borptiuu  is  converleil  into  onlivurn  htitl.  The  un- 
dulatory  motion  which  had  previously  traw:rsed 
the  thin  other  of  space  has  now  become  linked  with 
gross  palpable  matter,,  and  msaiifests  itself  in  a 
motion  wliirti  it  produces  in  the  jiarticles  of  thia 
matter.  The  violenceof  this  rotatory  or  voTte\-UVo 
motion  will  thus  focm  a  measure  of  the  heat  which 
the  matte''  ooutaino. 

Auuther  species  of  molecular  t-jtergy  cousista  ol 
ehetricUy  in  motioiK  When  an  electric  current  ia 
moving  along  a  wire,  we  have  thoruiu  the  progress 
of  a  power  moving  like  light  with  euofmoug  velocity, 
and,  like  light,  silent  iu  its  operation.  Silent,  we 
say,  if  it  meets  with  no  registanae,  but  exceedingly 
formidable  if  it  be  ofpoaed ;  for  the  awe-iuspiiing 
flash  is  not  so  much  the  electricityitself  as  the  «i»i- 
ble  pnuiahment  which  it  has  inflicted  on  tho  air  for 
daring  to  impede  its  progress.  Had  there  been  a 
set  of  stout  wires  between  the  thonder-cload  and 
tne  earth,  the  fluid  would  han  paased  into  tlu) 
gromid  without  disturbance. 

The  molecular  energies  wbictk  wc  have  now  des- 
cribed may  be  imagined  to  repreasnt  motion  of  soaie 
sort  not  perceived  by  the  outward-eye,  bnt  preaont 
neverthelesato  the  kj»  of  the  nnderstauding  ;  thay 
may  tlumifare  be  oomiHuted  to  Uuuausigy  of  a  body 
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in  vi«i>>ln  motion,  or  actual  euergy,  as   we  have 
termed  it.  .        , .  ,. 

But  we  have  also  molecular  energies  wuicu  are 
more  analoKoaa  to  the  energy  of  position  of  «"Bt<me 
at  the  top  of  a  diff. 

For  instance,  two  bodies  near  one  another  may 
bo  cTidowed  with  a  species  of  energy  of  position  dne 
to  vjipotite  electrical  ttates,  in  which  case  they  have 
a  tendency  to  rush' together,  just  as  a  stone  at  the 
top  of  a  cBff  ]l«8  a  tendency  to  rush  to  the  earth. 
If  the  two  bodies  be  allowed  to  rush  together,  this 
energy  of  position  will  be  converted  into  that  of 
visible  motion,  just  as  when  the  stone  is  allowed  to 
drop  from  the  eliff.  its  energy  of  position  fa  con- 
verted into  that  of  visible  motion. 

There  is  finally  a  species  of  molecular  energy 
caused  by  ekemical  separation.  When  w«  carry  a 
stone  to  the  top  of  a  cliff,  we  violently  separate  two 
bodies  that  attraet  one  another,  and  these  two 
bodies  are  the  eartli  and  the  stone.  In  like  manner 
when  we  decompose  carbonic  acid  gas  into  its  con- 
stituents we  vitdently  separate  two  bodies  that 
attract  one  another,  and  these  are  carbon  and 
oxygen.  When,  therefore,  we  have  obtained  in  a 
eeparate  state  two  Irodies,  the  atoms  of  wliich  are 
prepared  to  rush  together  and  combine  with  one 
another,  we  have  at  the  same  time  obtained  a  kind 
of  energy  of  molecular  position  analogous  on  the 
small  scale  to  the  enetgf  of  a  stone  resting  upon 
the  top  of  a  house,  or  on  'the  edge  of  ii  cM  on  the 
•  lai^e  or  eosmiual  soale. 


MOTIVE 'TOWBRIfROM  DEEP  WBLLS. 

THE  value  of  the  hyitraolic  ram  for  raising  wfter 
to  the  top  ti  eomitij  mansions,  by  tktilizbig 
the  paiw«r  «f  a  neii^bonrmg  stream,  has  already 
been  prov^  by  erperiemee;  but  to  raise  water  from 
wells,  the  pfmp  has  Mtberto  been  considered  the 
most  convenient  apnaratos.  But  if  the  invention 
of  Mr.  Hanrean,  of  Mesnx,  Prance,  succeed  accord- 
ing to  liis  anticipations,  pumps  will  no  longer  be 
necessary.  Take  a  case  in  which  it  is  proposed  to 
raise  a  certain  height  the  water  of  a  spring  or  stream 
rising  in  an  onlinary  well.  This  well  is  extended 
to  the  neoessaiy  d«pth  for  affording  a  fall  below  the 
lert'l  of  the  spring  or  stream  suffideut  for  actuating 
a  hydraulic  ram  placed  a  short  <listance  from  the 
bottOBL  of  the  wdl.  At  the  bottom  of  the  well  a 
iKiring  is  effected  untU  the  absorbent  bed  is  reached. 
Theoharaeteristic  feature  of  this  arrangement  con- 
sists in  intercepting  the  water  of  the  spring  ot 
stream  by  means  of  an  annular  trough  conmiuai- 
cating  with  a  reservoir,  from  which  the  water  de- 
scends into  the  hydraulic  ram  through  a  conduit. 
One  portion  of  the  water  escapes  through  the  valve 
of  the  ran  and  flows  awa;^  tbr»agh  the  tubing  into 
the  bed  which  absorbs  it.  Tlie  other  portion  is 
raised  by  the  action  of  the  ram  through  the  pipe 
into  a  reservoir,  where  it  is  employed  for  any 
desired  purpose.  The  opening  of  the  tubing 
covered  by  a  grating  for  preventing  the  entrance  of 
foreign  matter,  which  might  eventually  choke  the 
tnUng,  and  also  destray  tiie  absorbent  properties  of 
the  bed.  If  the  yield  «f  water  in  the  well  is  too 
SDull,  a  second  roservair  may  bo  connected  to  the 
^firtt  by  means  of  a  sipkon  with  intermittent  action. 


THE  LSA.F  AS  A  WOBKER. 

DB.  J.  8.  SEW  ALL,  in  the  American  EHtomolt/- 
gut  mnd  Biidnial,  says,  Iict  us  consider  the 
leaf  as  a  marker.  Let  us  learn  mhnt  it  docs,  and 
how  it  docs  it.  Id  the  first  place,  let  us  fully  under- 
stand what  we  mean  by  loorktr — or  let  us  agree  as 
to  the  definition  af  the  term.  To  iUn»trate,  we  sny 
of  the  loeomotivr,  that  it  performs  a  certain  aixemit 
of  labour,  it  tmns  so  many  'wheels,  drives  sa  many 
looms,  draws  so  many  cars  so  many  miles  aa  hour — 
we  ipeak  of  it  as  a  worker.  So,  too,  of  man — ^we 
speak  of  him  'as  a  worker.  He  performs  so  much 
labour,  physical  or  mental.  Yet  the  locomotive, 
with  ail  its  panderons  bars,  its  mystetieas  valves, 
its  great  levers,  its  hiddee  springs,  can  do  nothing. 
It  is  dead,  inert  metaL  True,  too,  of  man — that 
wonderful  ceaibiuation  of  bones  and  muscles  and 
nervsaind  tissnaa  can  Ao  nothing,  but  decay,  and 
be  resolved  to  dost  again.  The  brain  cannot  think, 
the  eye  caimot  see,  the  ear  caimot  hear,  the  nerves 
cannet  thrill,  the  mosole  cannot  contract. 

In  the  ramc  tenae  the  leaf  can  do  uathiug.  Yet 
in  the  mMtt  sense  that  a  locomotive  can  draw  a 
train,  or.that  man  oaaHhiuk  and  labaor,  is  the  haf  a 
labonrer4hat  outworks  them  alL  The  locomotive  is 
a  oomUnoiiou  of  auUerial  things  se  arranged  that 
thraogh  ar  b^  thcca  we  discover  the  operatiaus  of, 
force.  Van  lumself  as  nothing  raare.  The  leaf  is 
the  same.    Better,  perhaps,  that  «e  say  that  these 


the  ground,  through  the  thousands  of  tubes  in  the 
stem  of  the  tree  (the  tubes  which  itself  has  made), 
and  sends  it  into  the  atmosphere  in  the  form  of 
nuseen  mist,  to  be  condensed  and  fall  in  showers^ 
the  very  water  that,  were  it  not  for  the  leaf,  would 
sink  in  the  earth,  and  find  its  way  perchance 
through  subterranean  channels  to  the  sea.  And 
thus  it  is  that  we  see  it  tnorla  to  give  ns  the  "  earljy 
and  the  latter  rain."  It  works  to  send  the  rilla  and 
streams,  like  lines  ot  silver,  adowu  the  mountain 
and  across  the  plain.  It  works  to  pour  down  the 
larger  brooks  which  turn  the  wheel  that  energizes 
machinery,  whidi  gives  employment  to  millions. 
And  thus  a  thousand  wants  are  supplied — commerce 
stimulated — wealth  accumulated— and  intelligence 
disseminated  through  the  agency  of  this  wealth. 
The  leaf  does  it  alL 

It  has  been  demonstrated  that  every  square 
inch  of  leaf  lUts  three  fiTe-hundredths  of  an  ounce 
every  twenty-four  hours.  Now,  a  large  forest  tree 
has  about  five  aeres  of  fdiage,  or  six  milliuu  two 
hundred  and  seventy- two  thousand  six  hundr«d  and 
forty  square  niches.  This  being  multiplied  by  throe 
five-hundi'edths  (the  amount  pumped  by  every  inch) 
gives  us  the  result — two  thousand  three  hundred 
and  fifty-two  ounces,  or  one  thousand  one  hundred 
and  seventy.six  quarts,  or  two  hundred  and  ninety- 
four  gaUons,  or  eight  barrels.  A  mediiun  sized 
forest  tree,  about  five  barrels.  The  trees  on  an 
acre  give  eight  hundred  barrels  in  twenty -four  hours. 
An  acre  of  grass,  or  clover,  or  grain,  would  yield 
about  the  same  result. 

The  leaf  is  a  worker,  too,  in  another  field  of 
labour,  where  we  seldom  look — where  it  exhiUls  its 
'onselfishness — where  it  works  for  the  good  «f  man 
in  a  most  wonderful  manner.  It  carries  intiaense 
quantities  of  electricity  from  the  earth  to  the  clouds, 
and  from  the  clouds  to  the  earth.  Rather  daugerous 
busines.s  transporting  Uijhliiiiig.  I  think  it  would 
be  considered  contraband  by  the  "  U.S,"  or  "  Mer- 
chant's Union,'  or  any  cowmou  carriers ;  but  it  is 
particularly  fitted  for  this  work.  Did  yon  ever  see 
a  leaf  entire  as  to  its  edges  ?  It  is  always  pointed, 
and  thona.puUU,  whether  they  be  large  or  small, 
«re  just  fitted  to  handle  this  dangerous  agent. 
These  tiny  fingers  seize  upon  and  carry  it  away 
with  ease  and  wonderful  despatch.  There  must 
be  no  delay ;  it  is  "  time  freight."  True,  some- 
times it  gathers  up  more  than  the  trunk  can  carry, 
and  in  the  attempt  to  crowd  and  pack  the  baggage 
the  trunk  gets  terribly  shattered,  and  we  say  that 
lightning  struck  the  tree.  But  it  had  been  struck 
a  thousand  times  before.  This  time  it  was  over, 
worked. 

As  we  rub  a  stick  of  sooUiig-wax  or  a  glass  tube 
with  a  warm  silk  handkerchief,  so  the  air  is  always 
rubbing  over  the  face  of  the  earth  with  greater  or 
less  rapi<lity .  And  what  a  huge  electrical  machine ! 
But  be  not  afraid,  the  leaf  ynXL  see  that  it  is  taken 
care  of.  As  we  guaid  our  roofs  from  the  destruc- 
tive action  of  lightning — dashing  to  the  earth — 
crashhig,  rending,  burning  on  its  way— by  erecting 
the  lightning  rod,  whose  bristling  pints  quietly 
drain  the  clouds,  or  failing  to  do  tins,  receive  the 
charge  and  bear  it  harmless  to  the  earth — so  God 
has  made  a  Uviug  conductor  in  every  pointed  leaf, 
in  every  blade  of  grass.  It  is  said  that  a  common 
blade  of  grass,  pointed  by  nature's  exquisite  work- 
manship, is  tkrte  times  as  effectual  as  the  finest 
cambric  needle  ^  and  a  single  twii/  of  leoves  is  for 
wore  efiicieut  than  the  metallic  point  of  the  best 
constructed  red.  What,  then,  must  be  the  agency 
of  a  single  forest  in  disarming  the  farces  of  the 
storm  of  their  terror.  Nature  furnishes  the  light- 
uiug,  and  it  famishes  the  lightning  rods.  Take  a 
hint,  then,  and  plant  trees. 


sent  by  post  in  the  Unite<l  Kingdom  at  the  follow- 
ing rates  of  postage : — On  a  registered  newspaper, 
not  exceeding,  with  any  supplement,  and  with  any 
cover,  six  ounces  in  weight,  one  halfi)enny.  On  a 
book  jmcket,  or  pattern  or  (.ample  packet,  if  not 
exceeding  two  ounces  in  weight,  one  halfpenny ;  if 
exceeding  two  ounces  in  weight,  for  every  additional 
two  oimces,  or  fractional  part  of  two  ounces,  one 
halfpenny.  On  a  post  card,  one  halfpenny.  The 
Treasury  may,  from  time  to  time,  by  Treasury 
warrant,  allow  any  newspapers  and  periodical 
publications,  British,  Colonial,  and  foreign,  to  be 
sent  between  the  United  Kingdom  and  places  out 
of  the  United  Kingdom,  whether  through  tiie  United 
Kinjjdom  or  not,  nt  such  rates  of  postage  not  ex- 
ceeding twopence  for  each  newspaper  or  publication, 
irrespectively  of  any  colonial  or  foreign  postage, 
and  on  such  conditions  as  they  think  fit,  and  ac- 
cording to  Vost-office  regulations  to  be  from  time 
to  time  made  in  that  behalf. 


CABMDJE. 


THE  HALFPENNY  POSTAGE 

THE  bill  for  further  regulation  of  duties  of 
pestage,  and  for  other  pniyoses  relating  to 
the  Post-office,  has  jost  been  published.  For  the 
purposes  of  the  -ict,  the  Channel  Islands  and  the 
Isle  of  Man  are  to  be  deemed  parts  of  the  United 
Kingdom.  The  Act  will  come  m  force  on  Oct.  1st. 
Allowance  will  be  made  for  stamps  to  those  who  at 
that  time  may  be  in  possession  of  them.  Any  pub- 
icitfion  coming  within  the  following  description 
shall,  for  the  purposes  of  the  Act,  be  deemed  a 
newspaper — that  is  to  say,  any  publication  consist- 
ing wholly  or  in  great  part  of  political  or  other 
news,  or  of  articles  relating  thereto,  or  to  other 
current  topica,  with  or  without  advertisements, 
subject  to  these  conditions : — That  it  shall  be  pub- 
E-shed  in  the  United  Kingdom;  that  it  shall  be 
published  in  numbers  nt  intervals  of  not  more  than 
seven  days ;  that  it  be  printed  on  a  sheet  or  sheets 
have  the  title  and  date  of 


THIS  beautiful  red  pigment  is  obtained  from  the 
cochineal  insects,  which  were  natives  of 
Mexico  originally,  but  are  now  raised  with  success 
in  many  other  countries,  and  particularly  in  India, 
Spain,  and  Algeria.  They  feed  uix>n  the  Nopal 
cactus  or  prickly  pear,  on  which  the  females  fix 
themselves,  being  wingless,  and  from  which  they 
never  move.  At  a  certain  time  in  the  year  they  are 
gathered  from  the  pear  by  means  of  a  brush,  and 
they  are  then  plunged  in  hot  water  and  exposed  in 
the  sun  to  dry.  When  dried  they  have  the  appear- 
ance of  small  berries  or  seeds,  being  of  a  grayish 
purple  colour,  and  in  this  state  they  form  the 
cochineal  of  commerce,  and  are  exported  to  this 
and  other  countries  for  making  carmine.  It 
takes  70,000  of  the  dried  cochineals  to  weigh  a 
pound. 

Carmine  is  the  most  brilliant  of  all  red  colours, 
but  its  beauty  depends  materially  upon  the  method 
of  mannfacturing.  It  was  first  preparB<l  by  a 
Franciscan  monk  at  Pisa,  who  discovered  it  acci- 
dentally while  compounding  medicines  cnntaimng 
cochineal,  and  in  1G.56  it  began  to  be  manufactured. 
A  great  many  experiments  have  been  maJo  to  ex- 
tract it  in  a  state  of  ab.solute  purity,  but  repeated 
trials  have  proved  this  to  be  a  most  delicate  opera- 
tion, and  one  requiring  great  skill,  aa  weU^  v«ry 
carefnl  attention.  ,    ■.     .      •. 

There  ore  several  modes  of  manufacturing  it. 
One  process  is  to  digest  lib.  of  cochineal  m  3  gaUons 
of  water  for  fifteen  minutes  ;  then  add  1  ounce  of 
cream  of  tartar;  heat  gently  for  ten  mmutes ;  add 
half  an  ounce  of  alum ;  boU  for  two  or  three 
minutes;  and.  after  allowing  the  impunUes  to 
settle,  the  dear  liquid  is  placed  in  clean  gloss  paiis, 
when  the  carmine  is  slowly  deposited.  After  a.  fame 
the  Uquid  U  drained  off.  and  the  camune  dried  lu 
the  shade.  Roret,  in  his  weU-known  eucycloi)a!dia 
of  colours,  gives  the  foUowing  as  an  old  method : 
—20  grammes  (310  grams)  of  cochineal,  2  grammes 
of  the  see<l  of  chouau,  an  Oriental  tree,  lU  grammes 
of  the  bark  of  the  antour,  another  Oriental  tree, 
and  1  gramme  of  alum  are  pulverized,  each  in  a 
separate  mortar.  '2  Utres  (2i  quarts)  of  very 
clear  river  or  rain  water  is  made  boUmg  in  a  cl^ 
vessel.  When  it  boUs,  the  chouau  is  thrown  into  the 
vessel,  and  after  boiling  very  fast  the  Uquid  is 
poured  oantiously  through  fine  white  Unen  mto 
another  well  cleansed  vessel.  This  Uqmd  is  o^ 
made  to  boU,  and  when  it  commences  boding  the 
cochineal  is  added ;  next  antour.  and  at  hist  the 
alum,  at  which  moment  the  vessel  is  taken  oway 
from  the  fire.  The  liquid  is  poured  mto  a  porcelain 
plate,  and  left  there  for  seven  or  eight  boras  m 
order  to  subside.   Then  the  clear  Uqmd  which  flows 


unstitched ;   that  it 

,  ,, ^, .„, „„   publication  frinted  at  the  top  of  every  page.    The 

are  tbe-workshon  wherein  force  exliiMts  itself,  and;'  proiirietor  or  printer  of  any  newspaper  may  register 


prodnoes  resolts.  When  did  the  leaf  begin  its 
work  ?  It  was  tk*  first  to  rise  onoreation's  uom 
and  e^  forth  to  labour.  Ere  the  almost  shoreless 
ocean  dashed  npoe  the  low  Silurian  plain,  the  leaf 
was  atiits  work.  Aad  through  all  the  long  ages  it 
has  worked — workel  to  develov  liotter  and  higher 
forais  dl  life.  And  the  earth's  brrad  face  is  written 
all  over  with  the  sndences  of  its  faithfnlness. 
Kow  'What  does  it  do  ?      It  fttmga  water  iitai 


it  at  the  General  Post-office  in  London,  ot  such 
time  in  each  year,  and  in  such  form,  and  with  such 
portienlars  as  the  Postmaster-General  from  time  to 
time  directs,  pa'ving  on  earh  registration  such  fee, 
not  exceefing  five  shilhags,  as  the  Postmaster- 
General,  aSth  the  approval  of  the  Treasury,  from 
time  to  <ime  directs.  On  and  after  the  Ist  of 
October,  1«70,  registered  aewspapers,  book  packets, 
pattern  or  sample  packets,  and  post  cards,  may  be 


uppermost  is  cautiously  discharged,  and  the  sedi- 
ment is  exposed  to  the  sun  to  dry.  When  toed  it 
is  gathered  from  the  plate  with  a  fine  brush  or  a 
feather,  and  this  very  fine  and  very  beautifully 
coloured  powder  is  the  carmine  of  cochineaL 

In  the  preparatton  of  carmine,  ainch  depends  on 
a  clear  atmosphere  and  brizht.  sunny  toy,  during 
the  process,  as  the  beautiful  colour  is  in  no  case 
nearly  so  good  when  it  is  prepare<l  in  uaU  weather. 
This  accounts  in  a  great  part  for  the  snpenonty  of 
French  carmine  over  that  made  m  England. 
Moreover,  carmine  cannot  be  made  dnrmg  cold 
weather,  because  in  such  cose  it  will  not  preapitote 
to  the  bottom  of  the  Uquid,  but  will  form  mto  a  sort 
of  jelly,  and  in  this  condition  vrill  soon  spoil. 

Pure  carmine  is  very  expensive,  and  this  bos  lert 
to  the  manufacture  and  sale  of  many  substitutes. 
All  of  them  ore  inferior,  however,  and  for  finest 
work  only  the  pare  ai-ticle  sbonld  he  employed. 


THE  SCHOOL  OP  MIKES'  SCHOLABSHrPS.-.^t 
n  moetini!  of  the  CouncU  of  the  R.vnl  School  ofMhics 
hclrt  on  S^»tilrday,  .Tnlv  2n.l.  the  folloxrtpi?  awjwdi  were 
made:-Two  Royal  SchoUrthir-'  n<  f]""^'^ ''^,'5"' 
Tcar'H  stnilentK,  to  W.  H.  Greenwood  and  P.  C.  MilonrJ , 
kRH.  the  Duke  of  Comw«ll'«  SohoUrsUip  to  I .  ^^ 
oillchrist:  the    Boynl    Schnlarship  of   £23   to   K.    «. 

Atkinson;' the  De  u'^Becbo  Med^  »!;' jl'"  "  ""S,'  ot 
■W.  Gowlanil;  nnd  the  I>i™<'«or'  Medal  and  prir.''  or 
book»t/.P.C.Offlchrist.  The  Bdwjrd  *'»'•''•»  J"^"* 
and  prize  of  books  were  not  competed  lot  tiu»  7*^-  ■ 
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MECHAKICAL  MOVEMENTS. 


MECHANICAL  UOY£M£NTS.* 
{Continued  from  page  366.) 

O  AQ  Pn^rtional  compuaes  used  in  copying 
tiKjift  drawings  on  a  given  larger  or  smaller 
scale.  The  pivot  of  compasses  is  secured  in  a  slide 
which  is  adjustable  in  the  longitudinal  slots  of  legs, 
and  capable  of  being  secured  by  a  set  screw.  The 
dimensions  are  taken  between  one  pair  of  points 
and  transferred  with  the  other  pair,  and  thus  en- 
larged or  diminished  in  proportion  to  the  relative 
distances  of  the  points  fn>m  the  pivot.  A  scale  is 
provided  on  one  or  both  legs  to  indicate  the  pro- 
portion. 

210.  Bisecting  gauge.  Of  two  parallel  cheeks  on 
the  cross-bar  one  is  fixed  and  the  other  adjustable  and 
held  by  thumb  screw.  In  either  cheek  is  centred 
one  of  two  short  bars  of  equal  length,  united  by 
a  pivot,  having  a  sharp  point  for  marking,  libis 
point  is  always  in  a  central  position  between  the 
cheelu,  whatever  their  distance  apart,  so  that  any 
parallel  sided  solid  to  which  the  cheeks  are  adjusted 
may  be  bisected  from  end  to  end  by  drawing  the 
gauge  along  it.  Solids  not  jiarallel  sided  may  be 
bisected  in  like  manner,  by  leaving  one  qjieek  loose, 
but  keeping  it  in  contact  with  solid. 

211.  Self-recording  level  for  surveyors.  Consists 
of  a  carriage,  the  shape  of  which  is  governed  by  an 
isosceles  triangle  having  horizontal  base.  The  cir- 
cumference of  each  wheel  equals  the  base  of  the 
triangle.  A  pendulum,  when  the  instrument  is  on 
level  ^ound,  bisects  the  base,  and  when  uu  an  in- 
clination gravitates  to  right  or  left  from  centre 
accordingly.  A  drum,  rotated  by  gearing  from  one 
of  the  carriage  wheels,  carries  secUoually  ruled 
paper,  upon  which  pencil  on  pendulum  traces  profile 
corresponding  with  that  of  ground  travelled  over. 
The  drum  can  be  shifted  vertically  to  accord  with 
any  given  scale,  and  horizontally,  to  avoid  removal 
of  filled  paper. 

212.  Wheel-work  in  the  base  of  capstan.  Thus 
prpvided,  the  capstan  can  be  used  as  a  simple  or 
compound  machine,  single  or  triple  purchase.  The 
drumhead  and  barrel  rotatu  independently;  the 
former,  being  fixed  on  spindle,  turns  it  round,  and 
when  locked  to  barrel  turns  it  also,  foniiiug  single 
purchase ;  but  when  unlocked,  wheel- work  acts,  and 
drumhead  and  barrel  rotate  in  opposite  directions, 
and  velocities  as  three  to  one. 

218.  J.  W.  Hewlett's  patent  adjustable  frictional 
gearing.  The  upper  wheel.  A,  shown  in  section,  is 
composed  of  a  rubber  disk  with  V-cdge,  clamped 
between  two  metal  pistes.  By  screwing  up  the  nut, 
B,  which  holds  the  parts  together,  the  rubber  disc 
is  made  to  expand  radially,  and  greater  tractive 
power  may  be  produced  between  the  two  wheels. 

214.  Scroll  gear  and  alii^ing  pinion,  to  produce  an 
increasing  velocity  of  scroll-plate,  JL,  in  one  direc- 
tion, and  a  decreasing  velocity  when  the  motion  is 
reversed.  Pinion  B,  moves  on  a  feather  on  the 
shaft. 

216.  P.  IKckson'a  patent  device  for  converting 
an  oadllating  motion  into  intermittent  circular,  in 
either  direction.    Oscillating  motion  communicated 


to  lever.  A,  which  is  provided  with  two  pawls,  B 
and  C,  hinged  to  its  upper  side,  near  shaft  of  wheel, 
D.  Small  crank,  E,  on  upper  side  of  lever.  A,  is 
attached  by  cord  to  each  of  pawls,  so  that  when 
pawl  C  is  let  into  contact  with  interior  of  rim  of 
wheel  D  it  moves  in  one  direction,  and  pawl  B  is 
out  of  gear.  Motion  of  wheel  D  may  be  reversed 
by  lifting  pawl  C  which  was  in  gear,  and  letting 
opposite  one  into  gear  by  crank  S. 

216.  A  device  for  assisting  the  crank  of  a  treadle 
motion  over  the  dead-centres.  The  helical  spring, 
A,  has  a  tendency  to  move  the  crank,  B,  in  direc- 
tion at  right-angles  to  dead-centres. 

217.  Cuiitinuous  circnlar  motion  into  a  rec- 
tilinear recipruoating.  The  shaft,  A,  working  in  a 
fixed  bearing,  D,  is  bent  on  one  end,  and  fitted  to 
turn  in  a  socket  at  the  npper  end  of  a  rod,  B, 
the  lower  end  of  which  works  in  a  socket  in 
the  slide,  C.  Dotted  lines  show  the  position 
of  the  rod,  B,  and  slide,  when  the  shaft  has 
made  half  a  revolution  from  the  position  shown 
in  bold  liucs. 

218.  Buchanan  and  Righter's  patent  slide-valve 
motion.  Valve  A  is  attached  to  lower  end  of  rod  B, 
and  free  to  slide  horizontally  on  valve-seat.  Upper 
end  of  rod  B,  is  attached  to  a  pin  which  slides  in  ver- 
tical slots  ;  and  a  roller,  C,  attached  to  the  said  rod, 
slides  in  two  suspended  and  vertically  adjustable  arcs, 
D.  This  arrangement  is  intended  to  prevent  the  valve 
from  being  pressed  with  too  great  force  against  its 
scat  by  the.pressure  of  steam,  and  to  relieve  it  of 
friction. 

219.  Continnons  circular  motion  converted  into 
a  rocking  motion.  Used  in  self-rocking  cradles. 
Wheel,  A,  revolves,  and  is  connected  to  a  wheel,  B, 
of  greater  radius,  which  receives  an  oscillating  mo- 
tion ;  and  wheel  B  is  provided  with  two  flexible 
bands,  C,  D,  which  connect  each  to  a  standard  or 
post  attached  to  the  rocker,  E,  of  the  cradle. 

2'20.  Arrangement  of  hammer  for  strikiug  bells. 
Spring  below  the  hammer  raises  it  out  of  contact 
with  tlio  bell  after  striking,  and  so  prevents  it  from 
interfering  with  the  vibration  of  the  metal  in  the 
bell. 

321.  Trunk  eugine  used  for  marine  purposes. 
The  piston  has  attached  to  it  a  trunk  at  the 
lower  end  of  which  the  pitman  is  connected 
directly  with  the  piston.  The  trunk  works  through 
a  stuffing-box  in  cylinder-head.  The  effective  area 
of  the  upper  side  of  the  piston  is  greatly  reduced 
by  the  trunk.  To  equalise  the  power  on  both  sides 
of  piston,  high-pressure  steam  has  been  first  nsed 
on  the  upper  side  and  afterwards  exhansted  into 
and  used  expansively  in  the  part  of  cylinder 
below. 

222.  Oscillating  piston  engine.  The  profile  of 
the  cylinder  A,  is  of  the  form  of  a  sector.  The 
piston,  B,  is  attached  to  a  rock-shaft,  C,  and  steam 
IS  admitted  to  the  cylinder  to  operate  on  one  and 
the  other  side  of  piston  alternately,  by  means  of  a 
slide-vidve,  O,  substantially  like  that  of  an  ordinary 
reciprocating  eugine.  The  rock-shaft  is  connected 
with  a  crank  to  produce  rotary  motion. 

223.  Boot's   patent    double-quadrant   engine. 


This  is  on  the  same  principle  as  322;  bnt  two 
single-acting  pistons,  B,  B,  are  nsed,  and  both  con- 
nected with  one  crank,  D.  The  steam  is  admitted 
to  act  on  the  outer  sides  of  the  two  pistons 
alternately  by  means  of  one  induction  toIvo,  a; 
and  is  exhausted  through  the  space  between  the 
pistons.  The  piston  and  crank  connections  axe  sach 
that  the  steam  acts  on  each  piston  during  aboat 
two-thirds  of  the  revolution  of  the  crank,  and 
hence  there  are  no  dead  points. 

{To  be  contimied.) 


THE  MANUPACTUBE  OP  SUOAR  FBOM 
BEETS.* 

TTTITHIN  the  last  fifty  years  the  manufacture 
VV  of  sugar  from  beet-roots  has  mode  rapid 
strides,  not  only  in  France  and  Germany,  but  also 
in  Russia,  Belgium,  Austria,  and  some  other 
European  countries.  The  harvest  of  1865-6  in 
France  peldcd  no  fewer  tliau  275,000  tons  of  raw- 
sugar,  m  addition  to  which  there  were  about 
10,000,000  gallons  of  strong  spirits,  extracted  partly 
from  roots  and  partly  from  molasses.  The  value  of 
this  sugar  and  spirit  amounted  in  round  numbers 
to  £7,500,000 ;  but  besides  this  there  were  the  by- 
products of  20,000  tons  of  iratash,  value  £500,000, 
and  1,600,000  tons  of  pulp,  after  extraction  of  the 
juice,  which  was  valued  at  £1,000.000,  and  was 
eagerly  bought  by  fanners  for  fattening  cattle ;  so 
that  the  produce  of  that  year's  harvest  was  repre- 
sented in  round  numbers  by  £9,000,000.  The  pro- 
cess of  manufacture  usually  adopted  in  France  was 
complete  to  the  minutest  particular,  and  so  advan- 
tageously is  each  product  turned  to  account  that 
there  is  literally  nothing  wasted.  .\s  the  waggons 
conveying  the  roots  arrive  at  themRunfactory  they 
are  carefully  weighed,  and  an  account  kept  of  the 
quantity  of  the  raw  material  received.  From  the 
waggons  the  roots  pass  to  the  washer,  which  con- 
sists of  a  long,  cylindrical  dram,  constructed  ol 
parallel  rods  of  iron,  and  slightly  inclined  as  it 
revolves  in  a  tank  of  water.  At  its  lower  end  is  an 
inclined  plane,  on  which  the  beets  fall,  and  ore 
passed  to  the  first  pidpcr.  where  they  are  cut  into 
small  pieces  by  rcvoh-ing  knife-blades.  These 
fragments  ore  then  passed  into  the  second  pnlper, 
where,  by  means  of  saws,  the  pulp  is  finely 
conuninnted  and  put  into  bags  made  of  sheep's 
wool,  a  small  quantity  only  being  placed  in  each 
bag.  These  sacks  are  piled  one  over  another, 
separated  by  trays  made  of  sheet-iron,  and  sub- 
mitted to  the  action  of  a  press,  which  extracts  s 
great  portion  of  the  jnice ;  after  which  they  are  token 
to  the  hydraulic  press,  where  the  remainder  is 
squeezed  out.  'The  juice  is  then  run  through  pipes 
into  an  iron  reservoir,  connected  by  means  of  a 
valve  vrith  the  monU-jut,  a  cylindrical  vessel  nude 


•  We  ar«  Indebted  (or  the  (act*  of  this  article  to  Mr. 
Crookca'a  recent  work  "  On  the  Msnnlscture  of  Beet- 
root Sugar  in  En^nd  and  Ireland."    Longmans  &  Co. 
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of  strons  boiler  pUtte.  By  the  pressore  of  Bteam, 
mdniittod  at  the  top  of  this  )non(r-ju<,  the  joice  is 
iotced  through  a  pipe  into  the  defecating  pans, 
where  it  ia  rapid^  raised  to  about  180^  Fal^.,  and 
*'  doaed  "  irith  milk  of  lime.  It  ia  then  bronght  to 
the  boiling  point,  when  the  scnm  is  removed,  and 
■abmitted  to  the  action  of  poweifol  presses,  for  the 
pnrpose  of  obtaining  what  jnice  may  be  still  con- 
tained in  it.  The  whole  of  the  jnice  is  then  trans- 
ferred to  the  earbonatation  pan,  and  carbonic  acid 
gas  forced  throngh  it.  After  undergoing  this  pro- 
cess it  ia  conreyed  to  the  filters,  npr^t  cylindnoal 
-ressels,  filled  with  granulated  bone-buck,  a  section 
of  one  of  which  is  seen  at  Fig.  1.  U  is  a  cover, 
fittiug  tightly  on  the  top,  for  the  purpose  of  intro- 
ducing the  bone-black.  N  is  a  man-hole  for  draw- 
ing out  the  spent  bone  black,  and  also  for  admitting 
a  sieve,  covered  by  a  cloth,  which  is  introduced 
into  the  bottom  of  the  filter  before  the  bone-black 
ia  admitted.  8  ia  a  pipe  for  the  introduction  of 
steam,  pure  water,  beet-root  jnice,  and  syrups  into 
the  filter,  by  means  of  the  pipes  F,  £,  D,  C,  which 
are  in  connection  with  S,  throngh  whidi  the  passage 
of  either  of  these  fluids  is  regulated  at  will,  by 
means  of  special  taps.  The  pipe  S  is  also  fitted 
with  a  small  connecting  pipe,  L,  through  which  the 
air  escapes  from  the  filter,  as  it  graduijly  fills  with 
liquid.  The  juice,  after  having  traversed  the  whole 
body  of  bone-black  in  the  filter  from  top  to  bottom, 
is  not  allowed  to  run  ont  at  the  bottom  throngh  the 
pipes  W  and  Y,  the  oock,  V,  being  kept  dose,  so  as 
to  force  it  to  ascend  tlirougb  the  upright  pipe,  M, 
whence  it  is  allowed  to  flow  out  through  the  open 
cock,  H.  The  jnice  is  received  in  a  movable  fnnnd, 
T,  which  fits  on  the  upright  pipes,  B  and  A.  If 
juice  ia  being  run  throngh  the  filter,  the  funnel  is 
placed  on  B,  and  the  liquid  is  thus  conveyed  either 
directly  to  a  tank  or  to  the  evaporating  pans.  If 
syrup  IB  being  passed  tlirough  the  filters  the  funnel 
ia  placed  on  Q,  and  run  to  the  concentrating  pans. 
V  la  used  for  running  water  into  the  pipe,  Y,  wliich 
sanies  it  off  as  waste.  After  leaving  the  Alters,  the 
clear  jnice  is  conveyed  to  the  evaporating  pans, 
where  it  is  reduced  to  a  certain  degree  of^con- 
aistency,  "  syrup,"  after  which  it  has  to  be  filtered  a 
oecond  time.  The  old-fashioned  evaporating  pans 
lisve  given  place  to  the  "  triple  effect "  vacuum  pons, 
s  «de  view  of  which  is  given  at  Fig.  2.  The  three 
pans,  or  bodies,  are  marked  I.,  U.,  m.,  the  three 
Intermediate  vapour'colnmns  are  numbered  1,  %  8. 
A  is  the  iiipe  which  carries  the  ^nice  into  the  first 
bo4y ;  B  C,  is  a  pipe  which  carries  the  jnice  from 
the  first  body  to  the  second,  and  O  F  another  which 
conveys  it  from  the  second  to  tike  third  body,  from 
whence  the  pipe  F  takes  it  to  the  mmte-Jm;  K  isa 
|npe  and  valve  for  introducing  the  steam  for  heat- 
ing into  the  first  body ;  K'  is  a  pipe  for  mnning  off 
eondensed  water ;  L  H   is   a   pipe  for   conveying 

rmt  steam  and  condensed  water  to  the  condenser ; 
ia  the  outlet  for  the  hot  water  ol  condensation ; 
is  a  glass  indicator  for  the  height  of  the  jnieo 
In  the  pan ;  B  is  the  apparatus  for  sampling,  iu 


order  to  learn  the  density  of  the  juice ;  8  represents 
the  glass  bull's  eye  for  observing  the  progress  of 
ebnlUtion  ;  T  is  a  small  funnel  for  the  introdnction 
of  melted  fat  to  arrest  too  violent  ebullition ;  Ti  is 
the  small  cock  for  admission  of  air  ;  17  is  a  thermo- 
meter indicating  the  temperature  of  the  boiling 
juice  ;  V  is  a  special  barometer  for  low  pressures 
for  determining  the  degree  of  vacuum ;  X  is  an  in- 
dicator of  the  water  accidentally  collected  in  the 
columns ;  and  Z  the  pipe  for  muniug  it  out. 

Fig.  8  shows  a  section  through  the  last  body  of 
the  apparatus  represented  in  Fig.  3,  and  gives  a  view 
of  the  internal  arrangement  of  a  vacuum  pan.  The 
lower  portion  of  the  body,  HI.,  shows  the  disposi- 
tion of  the  tubes,  around  which  the  stenm  for  best- 
ing the  juice  circulates.  These  tubes  are  inseited 
at  both  extremities  into  the  perforated  end-plates. 
The  space  above  the  top  plate  is  the  stenm  or 
vapour  chest,  where  the  vacuum  is  formed,  nnd  the 
Kteom  of  the  boiling  jnice  collects  Ixrfor-  heins 
carried  off.  N  is  the  condenser,  O  its  injection  pipe; 
Hthe  exit  pipe  for  heated  condensation  water,  which 
ia  drawn  off  by  an  air-pnmp ;  A  is  an  upright  pijw 
surronnded  by  an  empty  space,  B,  in  which  acci- 
dental water  and  liquid  collects.  The  theory  of 
the  vacuum  pan  ia  very  simple,  being  based  on  the 
fact  that  the  jnice  boila,  under  the  ordinary  pressure 
of  the  atmosphere,  at  212°  Fahr.,and  as  this  pressure 
is  reduced  so  the  boiling  point  is  proportionately 
lowered.  Now,  waste  steam,  with  a  temperature 
of  212°  Fahr.  will  boil  the  sugar  in  the  first  pan 
witbont  any  vacaum,  and  pasmng  to  the  next, 
in  which  is  a  partial  vacuum,  will  boil  that  at  a 
temperature  say,  of  190° ;  and  finally  going  to  the 
third  will  cause  the  sugar  to  boil  at  150",  under  the 
influence  of  a  more  perfect  vacuum.  Thus  the 
concentration  of  the  juice  costs  nothing  for  fnel, 
being  all  accomplished  by  the  exhanst  steam. 

The  syrup,  after  being  boiled  and  filtered  till  it 
reaches  the  proper  consistency,  is  distributed  into 
a  number  of  crystallizers,  and  left  quiet  in  a  room 
the  temperature  of  which  is  kept  at  91j°  Fahr.  When 
crystallization  has  taken  place  the  contents  of  the 
crystallizers  are  emptied  into  centrifugal  turbines, 
the  outer  surface  of  which  is  covered  with  metallic 
tissue,  through  the  meshes  of  which  the  sym^  flow, 
by  the  action  of  the  centrifugal  force,  while  the 
crystals  of  sugar  are  retained  within.  In  a  very 
short  time  the  sugar  may  be  scooped  out  of  from  the 
inside  of  the  centrifugal,  and  after  being  broken  np 
in  a  "  lump-breaking  "  machine  and  passed  throngh 
a  screen  it  is  ready /or  market. 


THE  MANUFACTURE  OF  CHLOSOFOBM.— Accord 
lug  to  the  Ute  Ja«.  Y.  Simpson,  there  U  a  lingla  uianD- 
Itctory  of  chlorolorm,  located  in  Edinbntgh,  vbich 
makes  as  many  as  eight  thousand  doses  a  day,  or  te- 
tween  two  mJllionB  and  three  mOlloiu  oI  doses  every 
yeoi^-evldenoe  to  what  an  extent  the  j>ractlce  is  nonr 
carried  of  wrapping  men,  women,  and  childrea  in  a  paic- 
leaa  sleep  dnrmg  some  of  the  most  trying  momenta  and 
hours  of  nnman  existence. 
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ON  ZYMOTICS.* 

ON  refeiring  to  the  Begigtrar-Generals  reports 
for  the  Ust  ten  years,  we  find  that  in  EngliMd 
and  Wales  ibont  500,000  psople  die  every  year  ■  Of 
whieli  800,000, 100,000  die  of  Dymotic  diseaaes ;  tlat 
ig,  20  out  of  feTery  100  people  trho  die,  die,  usually  at 
an  early  ag«,  of  disease  whi«h  can  and  ousht  to  be 
prevented.  These  so-called  tymotic  dLieases  have 
been  chosen  for  the  subject  »l  this  article,  because, 
they  bast  ilMstrate  what  has  been  said  about  the 
prevention  and  the  cure  of  flisease.  No  approach 
to  any  means  of  curing  them  has  been  discovered ; 
bat  of  all  the  complaints  known,  they  are  the  most 
easily  inretMttable ;  In  no  otiieroronp  of  diseases  is 
there  a  something  Which  ostn  aJraost  be  handled— 
which  is  the  essence  of  the  oompUnt,  without  which 
the  complaint  would  not  esist.  It  is  to  the  de- 
struction of  this  substance  that  onr  efforts  in  the 
sappresaiou  of  these  diseases  are  Idfrected ;  for  could 
all  the  contagioas  material  hi  the  universe  be 
destroyed,  these  diseases  would  o«Me  to  have  a 
place  in  flie  nosology.  A  knowledge  of  their 
natural  faistonr  is  necessai?  to  «  comprehension  of 
the  means  to  be  employed  1q  preventing  their  occur- 
rence, and  a  slight  sketth  wiU  therefore  be  given  of 
their  course  when  attauldng  the  mdividual,  and  «f 
the  cironmstances  under  wliich  they  spread. 

The  diseases  called  'Byinetlo— «  name  which  is 
bad,  beoadse  based  upon  a  false  theory,  but  which 
has  beeomu  sanctioned  from  long  use — are,  in 
systematic  medicine,  known  as  the  acute  specific 
diseases ;  acute,  because  always  of  short  duration, 
tending  spontaneously  to  cease  at  a  fixed  date  from 
the  attack,  and  never  extending  over  mouths  and 
years  like  Aronio  diseases ;  specific,  because  thoy 
are  aocon^Anied  by  a  process  peculiar  to  each  one 
of  the  group,  a  process  quite  juiyeiicri*,  and  un- 
known in  the  course  of  other  acute  complaints. 
Amongst  thMn  stand  measles,  scarlet  fever,  hooping 
oooith,  diphtheria,  mumps,  typhoid  fever,  typhus 
lever,  and  small  pox.  Measles  may  be  regarded  as 
a  type  of  iUe  dass  of  complaints.  It  has  a  greater 
tendency  to  spare  the  life  of  the  individual  than 
most  of  the  others ;  it  is  rery  widely  distributed, 
and  few  people  reach  adult  age  without  having  suf- 
fered from  an  attack.  The  history  of  the  complaint, 
and  of  those  associated  to  it,  is  therefore  personally 
mterestiug  to  ahnost  every  one. 

The  acute  specific  diseases  are  distinguished  by 
five  peculiarities.  1.  They  occur  but  once  m  the 
life  of  an  individual,  who  thenceforth  is  secured 
from  a  second  attack.  2.  They  always  result  from 
contagion  or  infection,  never  arisuig  tU  novo  from 
exposure  to  cold,  or  other  causes  of  disease,  as 
bronchitis  or  rheumatism  does.  3.  There  is  always 
an  interval,  longer  or  shorter,  between  the  date 
when  the  individual  receives  the  contagion  mto  his 
system,  and  the  date  when  he  first  b^ins  to  feel  ill. 
4.  There  is  an  interval  between  the  first  feelings  of 
illness  and  the  first  appearance  of  the  specific  pro- 
cess, the  rash  on  the  skin,  or  the  sore  throat.  6. 
The  specific  disease  always  runs  a  sharp  well-defined 
course  lasting  a  certain  number  of  days,  and  tending 
to  end  in  the  recovery  of  the  patient,  at  the  ter- 
imuation  of  the  specific  process.  These  five 
oiiaracters  will  now  be  considered  more  in  detail. 

Each  disease,  as  a  general  rule— and  only  as  a 
general  rule — occurs  but  once  during  life.  Every 
mc^er,  for  example,  knows  that  when  her  child  has 
had  the  measles,  or  the  hooping  cough,  it  will  be 
secure  against  a  seeond  attack.  It  not  unfrequently 
happeiu,  however,  that  a  second  attack  of  measles 
or  amall-pox  occurs ;  m  these  cases,  especiaUy  the 
latter,  the  complaint  rung  a  much  less  severe  coarse 
than  m  the  first.  In  the  great  majority  of  indivi- 
duals, the  protection  afforded  by  one  of  this  group 
of  diseases  against  its  recurrence  is  complete.  Thu 
immunity  from  a  second  attack  is  one  of  the  most 
canons  problems  in  medicine.  Everyone  knows 
how  a  put,  onoe  affected  with  a  complaint,  is  liable  to 
a  return  on  the  slightest  causes,  e.  g.  a  common 
cold,  or  a  sore  throat.  With  the  acute  specific,  or 
zymotic  diseases,  the  case  is  exactly  the  reverse  ■ 
and  at  the  present  moment  there  is  of  this  no  satis- 
factory exidanation  whatever. 
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vances,  supports  this  view.  The  zymotic  theory 
has  just  been  stated  These  opinions  are  introduced 
only  to  show  how  little  is  really  known  about  the 
nature  or  composition  of  the  contagious  material 
Of  its  existence,  there  can  be  no  doubt,  but  of  its 
form,  whether  anunal  or  vegetable,  whether  a  fer- 
ment, or  simply  some  orsauic  chemical  combma- 
tion,  nothmg  is  known.  With  regard  to  the  mode 
ui  which  this  contagious  material  is  conveyed  to  m- 
(Uviduals,  it  is  a  common  idea  that  it  in  carried 
through  the  air,  or  even  that  it  U  produced  ik  nuco 
where  there  are  bad  smeUs.  defective  draina«»,  and 
m  low,  damp  altoations.  The  notion  that  the  air 
carries  the  contagions  iiatter  is  singular'^  devoid 
of  any  support  from  the  manner  in  which  these 
complaints  usually  spread.  When,  for  example,  an 
infections  disease  passes  from  one  phiee  to  another. 
It  moves  along  the  lino  of  traffic,  not  in  the  direc- 
tion of  the  wind,  but  along  the  course  taken  by  tra- 
vellers. When  a  contagious  disease  leaves  a  con- 
tmeut  for  an  island,  it  always  makes  fts  first  «p. 
pearance  in  a  seaport.  In  fact,  ihe  contagions 
luatertol  seems  capable  of  being  carried  but  a  very 
short  distance,  probably  only  a  few  feet,  by  the 
movement  of  the  on- ;  one  of  the  best  neons  of  dis- 
infection is  to  send  a  free  current  of  ah-  through 
the  room  or  space,  fresh  air  soemfaig  to  have  the 
power  Of  destroying  or  weakening,  perhaps  by  dilu- 
tion, the  contagions  material.  Nor  is  there  any 
evidence  to  prove  that  bad  snicUs,  &c.,  produce 
these  specific  diseases  anew.  There  is  ho  doubt 
that  defective  drainage,  and  crowding  of  people 
together,  predispose  to  the  recepUon  of  these 
specihc  complaints,  and  are  themselves  the  direct 
eatises  of  many  and  serious  Illnesses  ;  but  bad  saui 
tory  arrangements  in  a  house  or  a  town  never  gene- 
rate these  epidemic  ilisorders— they  must  bo  brought 
from  without,  and  then,  under  these  bad  sanitary 
conchtious,  they  spread  with  frightful  rapidity,  and 
cause  immense  mortaUty.  An  instance  m  proof  of 
this  may  be  found  in  the  hygienic  condition  of  Eng- 
land before  the  time  When  the  cholera  first  \-iHited 
us.  Then  the  sanitary  condition  was  probably  as 
bad  as  could  be,  yet  the  cholera  did  not  exist  until 
It  was  brought  over  from  the  continent  of  Europe 
when  It  spread  rapidly  and  dedmated  the  country. 
(Tobt  continued.) 
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Another  striking  feature  in  the  natural  history  of 
these  disorders  is  that  they  are  never  known  to 
arise  spontaneously,  as  other  complaints  do;  but 
their  orig^  is  always  due  to  a  certain  contagiotu 
matter.  There  is  no  properly  authenticated  case 
on  record  of  a  person  having  suffered  from  an  acute 
sx'jdflc  disease  without  having  been  in  some  way 
infected  Horn  another  person  suffering  from  the 
same  complaint.  lieceul  discoveries  seem  to  sug- 
gest that  this  contagious  matter  is  a  vegetable 
growth — a  fungus.  Some  observers,  especially  in 
Germany,  aver  that  they  have  been  enabled  to  de- 
tect under  the  microscope  the  little  plant  which  is 
the  cause  of  ohaleta;  others  assert,  that  certaui 
fungi  loand  m  mouldy  straw  will  produce  measles 
la  less  than  forty-dght  hours  after  inoculation. 
Sir  Henry  Holland  has  thrown  out  the  idea  that 
these  diseases  are  produced  by  clouds  of  animalcules 
passing  over  a  country ;  and  he  considers  that  the 
way  in  whi^  an  epidiemio  or  contagious  fever  ad- 


•  Written  by  J.  Wlokham  LegE,M.O.,  and  extracted 
from  Tht  Btuimt. 


MB.  F.  C.  HILLS,  of  Deptford,  makes  the  am- 
momacal  liquor  of  the  gasworks  of  snflBcieut 
purity  to  become  a  cheap  and  effective  purifying  agent 
for  depriving  gas  of  its  sulphurettedhydrogeu  and  car- 
bonic acid.  The  gas  liquor,  when  purified,  is  run 
through  the  common  scrubber,  and  the  gas  allowed 
to  pass  up  through  the  scrubber.  It  then  oomesmto 
contact  with  purified  ammouiacal  liquor,  which  de- 
prives it  of  its  impurities,  and  thus  the  desfred  result 
18  obtained  and  glII  the  expense  of  excessive  labour 
is  avoided.  The  mode  of  purifying  the  gas  liquor  is 
as  follows  :— A  series  of  stills  or  vessels  are  placed 
one  above  another,  partly  filled  with  gas  liquor  to 
be  purified,  which  rmis  through  these  vessels  by 
amxa  of  conaeetlBg  pipes  from  the  top  to  the  bot- 
tom, where  It  is  made  to  boil.  By  this  boiling  the 
carbonic  acid  and  sulphuretted  hydrogen  and  also 
a  little  ammonia  are  driven  off,  and  pass  into  the 
liquor  in  the  next  vessel  above,  by  which  the  am- 
monia vajraur  is  mostly  absorbed,  but  not  the  car- 
bonic acid  or  sulphuretted  hydrogen.  By  passing 
these  products  in  like  maimer  through  the  whole 
series  of  vessels,  the  ammoniaeal  vapour  driven  off 
from  the  boiling  gas  liquor  is  absorbed  by  the  gas 
Uquor  m  the  higher  vessels,  and  the  carbonic  acid 
and  sulphuretted  hydrogen  are  left  free  to  pass 
away  whenever  desired.  If  wished,  the  whole  of 
the  gas  may  be  purified  entirely  by  this  gas  Uquor ; 
but  as  the  quantity  required  would  bo  considerable, 
it  is  perhaps  best  to  purify  the  gas  about  two-thirds 
by  this  process,  and  then  to  finish  the  pwification 
with  oxide  of  iron. 


SOIENTinO  B00IETIB8. 


GEOLOGISTS'  ABSOCIATION. 

AT  the  meeting  of  this  association,  held  at  University 
College  on  Friday  the  Ist  July,  Professor 
Tennant.  F.G.8.  (m  the  absence  of  the  President,  Pro- 
fessor Horns),  in  the  chair,  the  following  papers  were 
read  by  Mr.  J.  Logan  Lohley,  F.G.S.  ;— 

"  Two  Days  in  a  Mining  District,"  "  On  -the  Distribu- 
tion of  the  British  B'ossil  Biaehiojwda." 

Adam  MnrrAy,  Bsq.,  F.O.8..  exhibited  a  coUection'of 
specimens  of  ores  and  other  minerals  from  East  Cora- 
wall,  as  well  as  :plan  and  section  of  a  copper- 
mine. 

The  first  paper  contained  an  aoconnt  of  a  brief  visit 
paid  to  the  mining  district  of  cast  Cofmrall,  in  which 
both  copper  and  tin  mines  are  verj-  numerons.  The 
author  dwelt  with  evident  pleasnro  on  the  beantifol 
scenery  of  the  river  Tamar,  which  meanders  through  the 
riohlv  wooded  valleys  on  the  eastern  side  of  this 
distri6t,  to  which  the  river  is  of  very  great  service,  as  it 
facilitate-i  the  oonrej'ance  of  the  ores  to  the  locaUties 
where  they  are  smelted. 


From  the  little  town  of  Calstock  a  very  lai^qgiatiti 
of  "  dressed  "  copper  and  tin  ore  is  annually  shipped. 

Tile  first  mine  visited  was  a  copper  -  zniae  at  & 
UtUe  distance  from  4he  town  j  oat  mentioned,  oad  bi» 
the  process  of  drsattng  the  ore  was  going  on  bhsklv . 
The  uressiug  is  effeeled  by  means  of  washing,  cnuhiiul 
and  "  jigging,"  whithimerations  were  fully  dMcriluL 
A  lalge  tin-mine  was  then  visited.  The  oxide  of  tin 
being  usually  associated  with  qoortz,  tongstate  of  ins, 
or  wolfram,  and  other  minerals  harder  and  of  greslff 
spei^c  grarity  thoki  those  w^th  which  eopper  ore  b 
genanlly  foond,  a  more  elaborate  process  for  drwai; 
the  ore  of  tin  is  leqaitiie  than  is  ueceosary  for  that  of 
copper.  It  is  espraUlj-  worthy  of  remade  that  tli<: 
copper  lodes  an  met  with  in  the  "  killi'»aTliO»er 
Denmion  rock.  While  tin  ore  is  found  only  wha 
granite  is  reached.  This  is  strikingly  eaaanUled  u 
Kit's  Bill,  a  bold  devstion  fcraiing  the  higheSlandis 
eobt  Cornwall.  TIm  upper  j^art  only  of  this  hill  ii 
groniti',  the  flaiflcs  and  base  being  lower  Bevooisu. 
Accordingly  w»  And  inppsr-iaiiies  around  the  lover 
portion  of  thuhlIl,W!iilB  the  engine-iionse  of  abn-miiie 
erowni  the  sm^mit. 

In  this  disMBt  minsa  are  deacended  by  meaiu  ul 
vertical  ladd«iw||laeed  in  short  shafts  or  ■'  winxes  "  cn- 
neetlng  the  "  levels  "  which  ore  vrorked  at  regaiax  £t- 
tanoes  below  vMki  OBisr. 

One  of  thdsemlnes,  worked  to  a  depth  of  upwanb  o( 
400ft.  belowihe  Tamor,  was  explored  by  the  aathw, 
and  the  desL^ripMan  of  the  mine  and  mode  of  woddnf 
out  the  lode  concluded  the  paper. 

In  the  seeond  yaper  Ur.  Loblej  gave  the  results  of 
an  investigation  mto  the  range  and  distribation  of  tt» 
genera  and  fomiUee  of  Fosul  Braduopoda  in  Britiih 
strata,  and  exhibited  a  series  of  diogrommatie  taUM 
embodving  the  results  arrived  at,  and  intended  to  ahw 
by  a  pecaliar  arrangement  the  increment,  derrement, 
and  maximum  development  of  each  genus  and  fami^. 
The  genera  and  families  were  arranged  in  the  order  of 
their  incoming  or  earliest  appearance  io  Britili  stmta, 
and  every  species  occurring  in  each  geological  fonna- 
tion  was  separately  and  distinct^  indicated.  The 
number  of  species  indicated  inthe  tables  and  cataloged 
in  the  lists  oooompauying  the  paper  was  opnrdj  of 
eight  hnndred.  A  great  number  of  (hew  are,  homrer, 
recurrent  species. 

On  the  conclusion  of  the  paper,  vhidi  was  of  too  de- 
tailed ami  technical  a  charsctsr  to  be  eondensed  with. 
success,  Mr.  Henry  Woodward,  F.Z.H.,  pointed  oat  the 
difficulty  that  exists  in  urgning  to  the  geaas  Caloeola 
its  tme  zoological  place.    The  presence  of  a  so-called 
opertulum  seems  to  be  an  inrapv^nVAe  ob^ectiouto  this 
remarkable  genus  being  included  ^  the  Coiliaitsxata. 
Mr.  Woodward  expressed  his  opinion  that  it  wis  pio- 
bable  further  research  will  lead  to  the  tfWiflnswB  tha;t 
Caloeola  is  allied  to  the  Hippnritidtt. 

Professor  J.  Rupert  Jones  said  the  taUea  would  have 
been  more  complete  hod  Uiey  cubnced  the  resolta  ei 
foreign  as  well  as  British  researrh.  the  area  of  these 
islands  beiiig  too  small  for  satisfactory  eonchiiiiniis  n- 
specting  the  life  of  any  one  geological  epoch  to  be 
drawn  from  a  study  of  British  fossils  merely. 

Mr.  Bath,  F.G.S.,  thought  the  indication  in  the  taUcs 
of  the  continuance  of  certain  genera  to  the  present  tiiae 
from  evidence  obtained  from  the  existence  of  Uiiac 
species  in  any  of  the  seas  of  the  globe,  while  the  fotnl 
species  indicated  were  from  the  British  TmI*"'^"  eoly. 
was,  nnless  fully  explained  on  the  tables,  calcaliM  to 
confase  the  student.  The  tables  and  paper  wen,  bo*- 
ever,  of  snch  valne  that  he  moved  that  Uiey  ihcold  be 
printed  by  the  association.  This  was  seconded  lij  lb. 
J.  Hopkinson,  F.G.S. ,  and  carried  nnonimonsly. 

Mr.  liobley  rephed  to  the  objections  that  ^id  tod 
mode,  and  the  chairman,  after  paying  a  well  moitsd 
tribute  of  praise  to  the  great  work  on  the  Bnehiopsds 
by  Mr.  Davidson,  eonduded  the  proceedings  by  vim 
the  memben  of  the  assootation  to  take  advantage  d 
the  foeihties  afforded  by  the  railways  for  visitiBg  id- 
teresting  geological  locoUties,  and  to  record  their  obatr. 
vations  in  such  papers  as  the  farmer  of  the  two  tbst 
hod  been  read  that  evening.  He  called  for  a  rotr 
of  thanks  to  the  author  of  the  two  papers,  and  it 
meeting  separated. 

This  was  the  concluding  meeting  of  the  smaa 
1869—70. 


TRACTION.— Mr.  A.  Thomas  says :— "It  Is  stated  ihit 
the  resistance  to  draught  on  a  well  macadamised  roadb 
about  (Mb.  tothe  too,  on  a  good  granite  pavement  SSlb.  !» 
the  ton  and  on  a  rail  about  CUb.  to  the  ton.  Mow,  of  ooacsc 
these  figures  ore  calculated  for  a  dead  level,  a  very 
smsH  gradient  altering  the  proiwrtion  which  they  bear 
to  each  other  altogether,  and  this  lends  mo  to  ask  some 
of  your  correspondents  to  Inform  me  whether  where  the 
roads  are  hilly  any  advantage  results  from  the  ase  of 
tramways.  Does  not  this  want  of  bite  make  it  K^Mer 
m^k  for  honesto  draw  a  load  up  hill  on  a  tnmwaythan 
on  a  macadamised  road  ?  " 

FOWLS  V.  WORMS.— U.  Oiot,  a  French  SntesBOlo- 
gist,  has  Istely  found  new  employment  for  fowls.  He 
says  that  French  farmers  have,  during  the  pes!  year, 
comidoined  bitterly  of  the  prevalence  of  worms.  Which 
infest  cum  and  other  crops,  the  highest  cultivated 
fields  being  the  most  infested.  Fowls  ore  known  to  be 
the  most  Indefatigable  worm  destrovers,  pnrsmng  their 
prey  with  extraordinary  instinct  and  teBOOity.  Bat 
fowls  cannot  conveniently  be  kept  upon  every  fleid»  nor 
are  they  wanted  there  at  oil  seasons.  Therefore  H. 
Giot  has  invented  a  perambolatlng  fowl-house,  wUeh  is 
described  as  follows :  "  He  has  large  omnibuses,  fitted 
up  wHhpercfaes  above,  the  nest  benesth.  The  fowls  are 
shut  in  at  night,  and  the  vehicle  is  drawn  to  the  rsv^bwd 
•pot,  and,  the  doors  being  opened  every  monioA  the 
fowls  are  let  out  to  feed  doling  the  day  la  the  fields. 
Knowing  thehr  habitation,  they  enter  it  at  nightfalj  «lth<> 
out  hesitation,  roost  and  lay  their  eggs  there. 
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I.ETTEBS  TO  THE  EDITOB. 

[We  do  not  hold  osrwlTea  raspootible  for  the  opinions 
of  onr  oorrespondenta.  The  EorroB  mpeetfolly 
reqnests  tiut  all  oomnimicatiooi  nhonld  be  drawn 
up  as  briefly  as  possible.] 

'•«•  AU  eonuminieations  shonld  be  addieaaed  to  the 
Editob  of  the  Enoush  Hkchanic,  81,  Tanstock- 
■iroet,  CoTent  Garden,  W.C. 


AU  Cbeqnes  and  Post  Office  Orders  to  be  made  pay- 
skble  to  J.  Passmobe  Edwards. 


"IwDnld  have  erery  one  write  what  be  knows,  and 
aM  mach  as  he  Knows,  but  no  more;  and  that  not  in 
tills  onl}-,  bttt  in  all  other  aobjeets:  For  sneh  a  person 
may  have  some  psrticolar  Imowledge  and  experience  of 
tbe  nature  of  snoh  a  person  or  such  a  fonntaln,  that  as 
to  other  things,  kjiows  no  more  tiian  witst  everybody 
does,  and  yet  to  keep  a  ciutter  with  this  little  pittance 
of  his,  wiil  undertake  to  write  the  whole  body  of 
pliyvieks:  a  vice  from  whence  great  ineonTenieuoes 
derive  their  original."— Jtfontai^iM't  Bmayi, 


SE  OMNIBUS. 


[47]  Sib, — ^I  may  perhi^B  be  permitted,  under  the 
above  heading,  to  notice  a  few  queries  of  a  somewhat 
lieterogeueouB  character,  which  would  otherwise  in- 
'  wobre  two  or  three  separate  short  letters. 

f»pri«if ;  If  Mr.  Gould's  "  Ingenions  Friend,"  to 
whom  he  refers  on  p.  il78,  were  to  take  his  gun  down  to 
the  equator  he  would  find  that  he  might  fire  it  either 
dne  east  or  due  west  without  making  any  difference 
Wbataver,  either  in  Qie  range  or  flight  of  the  ball,  the 
«arih  and  gnn,  pro  itld  vice,  forming  one  system.  On 
the  other  hand  were  he  to  fire  it  either  north  or  south 
a  thtonlical  deflection  would  undoubtedly  take  place. 

1  much  fear  that  it  is  the  telescope  of  the  "  Optical 
Bricklayer  "  (same  page)  which  is  in  fault ;  albeit,  ac- 
cording to  his  showing  it  is  b^  no  means  placed  in  a 
good  situation  tor  observing  with.  BtHl,  imperfect  discs 
to  stars  seem  to  indicate  a  defective  figure  to  some 
extent  in  the  speculum.  With  regard  to  Saturn  he  is 
of  course  very  near  the  horizon,  and  unfavourably 
situated  for  observation ;  but  your  correspondent  ought 
to  see  very  considerably  more  detail  than  he  appears  to 
do  with  7  and  5- 16th  inches  of  aperture.  With  your  per- 
mission, sir,  an  engraving  showing  the  precise  aspect 
of  the  planet  at  present,  in  a  ptr/tet  4  ^in.  achromatic,  will 
jwpear  in  these  oohimuB  in  the  course  of  a  week  or  two. 
Tms  will  enable  the  "  Optical  Bricklayer  "  to  see  how  far 
his  mirror  fails  in  definition  of  this  particular  object. 
I  am,  of  coarse,  assuming  that  the  eyepiece  my  querist 
«mploys  has  no  detect  in  it ;  but  at  the  same  time  120 
is  far  too  low  a  power  to  nse  upon  Saturn,  and,  for  the 
matter  of  that,  upon  a  star  either,  with  snoh  an  aperture 
as  he  has. 

Your  "  Subscriber  "  (4230),  p.  883,  will  require  the 
following  lenses  for  the  constmctidn  of  the  eyepieces 
he  proposes  to  make : — ^Ist  for  his  60-power,  eye-lens, 
-S8in;  field-lens,  l'6in.  Secondly,  for  the  power  of 
100,  eye-lens,  37in  ;  field  lens,  '8in ;  and,  thirdly,  for 
that  of  150,  eye-lens  -18in  ;  and  field-lens  -SSin.  The 
practical  detail  asked  for  will  all  be  fonnd  on  p.  270  of 
the  6th  vol.  of  the  Exousk  Hecsahic. 

It  might  probably  tend  to  obviate  the  difficnltr  under 
which  "  Oimel "  (42S8),  p.  388,  labours,  were  the  sen- 
tenea  which  he  quotes  from  Todhunter,  transposed 
thus : — "  The  ratio  of  the  circumference  of  a  circle  to 
its  diameter  is  invariably  denoted  by  the  nmbol  w."  If 
he  will  read  the  words  in  this  order,  and  then  reflect 
that  as  the  circumference  of  a  circle  contains  the 
the  diameter  r  (81415906)  times,  it  must  contain  the 
radiiu  2t  times — and,  quite  obviously,  that  the  semi- 
circumference  (180^  or  two  right  an^es)  must  contain 
the  radius  half  this  number  (or  «)  times — he  will,  I 
think,  see  that  the  two  statements  to  which  he  refers 
are  perfectly  in  accordance  with  each  other. 

Since  I  wrote  the  letter  which  you  honoured  me  by 
printing  on  p.  869, 1  have  received  my  oopy  of  the  cur- 
rent number  of  the  Royal  Astronomical  Society's 
"  Moatbly  Notices."  I  find  that  it  contains  animperfect 
ephemeris  of  Winnecke's  comet  down  to  the  5th  of  this 
month*  on  which  day  its  right  ascension  is  given  as 
2h.  16m.  4as.,  and  itsnorth  dedkiation  1°  59,  BerUn  mean 
midnight.  It  woold  thus  be  to  the  north  of  o  (Mira) 
C«ti.  It  is  travelling  rapidly  in  a  8.E.  direction.  But 
tor  the  mnning  twilight  it  might  be  Tisible  to  the 
naked  eye. 

A  pnpM  of  the  referenoe  yon  make  to  me  (in  your 
"  Answers  to  Correspondents  ")  in  connection  with  the 
^Mtronomical  BtgitUr  I  may  say  that  I  qnite  en- 
dorse wliat  Mr.  Proctor  says,  with  regard  to  the  value 
of  its  reports  of  the  meetings  of  the  Royal  Astronomi- 
cal Boraety,  which  are  certainly  unparalleled  in  any 
otlxr  serial ;  but  that  my  chief  complaint  against  it  is 
the  abominaUe  dUatorineas  with  which  it  is  published. 
Of  all  thing!  oa  the  face  of  the  earth,  it  is  essential  that 
an  Bphemeris  should  appear  in  advance  of  the  time  to 
which  it  refers ;  bat  my  "  Register  "  never  reaches 
me  until  the  8rd  of  the  month*  and  has  been  much 
later.  Oonaidering  the  nature  of  its  contents,  this  is 
^inte  indefensihle,  and  naturally  damages  its  already 
hmited  eirealation. 
A  Tkllow  o»  the  Boital  Abtbowokioal  Booibtt. 

EuuTA.— On  p.  868,  coL  3,  line  8  from  the  bottom, 
dal«"but."  In  the  next  column  on  line  8,  "  It  is  "  is 
prhited  for  "  He  is ; "  and  on  the  Ulh  lino,  "lapsis  "  for 
"  tasaaa."  Again  on  line  80, 1  find  "  ohij4et "  pat  where  I 
.7I~  "'*'"'•'    Turning  to  coL  8  of  p.  870,  the  word 

brass,"  oo  line  36,  is  converted  into  "  trap,"  and  online 
n, "  palish  "  ^ipeara  for  "  polishsr." 


STABCH. 

[48]  Sib, —  In  the  article  on  starch  (page  162, 
Ko.  367,  Vol.  XI.)  there  are  two  little  mistakes,  "Inu- 
lien  "  should  be  InuUn ;  eleven  lines  from  the  end  a 
full  stop  is  inserted,  where  a  comma  only  ought  to  have 
been  placed — after  "  fennel ;  "  this  said,  I  proceed  with 
the  article  from  where  I  left  oB.  1st.  The  otfiee  per- 
formed by  starch  in  nature. — Starch  is  the  usual  form 
in  which  nutriment  is  stored  np  for  the  future  wants 
of  plants  or  thair  oflqiring;  the  reservoirs  in  which 
this  natriment  is  stared  ate  generailf  either  the  root,  the 
sesd,  or,  if  perennial,  fraqBeutly  tbastem.  In  the  seed, 
and  in  soch  prodietioos  as  the  potato,  the  store  is  laid  up 
for  the  nse  of  new  individuals,  in  other  oases  for  the 
future  growth  of  the  same  individual.    ISw  starch 

riin  appears  to  be  attached  to  the. side  of  the  c«U 
which  it  is  contained,  and  probably  at  the  point  or 
^iy  the  points  called  the  hilum.  It  is  difficult  to  dis- 
tinguish the  exact  point  of  attachment,  on  account  of 
the  inteiTeution  of  the  cell  wall ;  but  by  the  difference 
of  focus  required  to  distinguish  the  two  surfaces  of  the 
cell,  it  is  easy  to  see  whether  a  grain  is  contiguous  to 
the  floor  or  root  of  the  cell ;  if  the  attadiment  is  by 
the  hilum  that  point  ought  to  be  turned  away  from 
yon  when  it  is  fixed  to  the  floor,  and  towards  you  if 
fixed  to  the  roof ;  as  far  as  my  observation  goes  this  is 
always  the  case.  If  the  grsins  were  not  attached, 
frequent  movements  might  be  expected  to  take  place 
amongst  them  in  the  nninjored  cells;  bnt  movement 
of  the  grains  in  these  cells  is  the  exception.  The  hilum 
of  starch,  like  that  of  the  seed,  varies  in  appearance  in 
the  different  kinds  of  starch ;  in  the  potato  it  appears 
as  a  point,  generally  more  or  less  elevated  above  the 
surrounding  surface.  I  have  sometimes  thought  I  coold 
detect  an  appearance  like  a  very  small  circle,  the 
central  portion,  when  viewed  by  transmitted  light,  not 
brighter  than  the  surronnding.  The  hilum  in  wheat 
starch  assumes  varions  forms,  such  as  a  point,  curved 
line,  Ac.,  and  isat  least  generally  even  triththesurround- 
ing  surface ;  in  arrowroot  it  assumes  frequently  a 
fissured  appearance,  more  or  less  depressed,  the  light 
being  reflected  from  the  sides.  These  instances  may 
serve  the  present  purpose.  For  the  purpose  of  illns* 
trating  the  formation  and  nse  of  the  starch  grain,  we 
cannot  do  better  than  follow  the  growth  of  the  potato. 
The  cells  of  the  potato  germ  contain  starch  grains 
from  their  first  development;  daring  the  early  growth 
of  the  germ  these  are  carried  outwards  in  their  con- 
taining cells,  and  may  be  seen  in  a  thin  section  of  the 
sprout.  They  are  the  first  of  the  store  consumed,  and  the 
difference  in  siee  between  them  and  the  grains  in  the 
body  of  the  potato  soon  becomes  evident.  The  vessels 
of  the  germ  are  distributed  in  the  substanoa  of  the 
potato,  similarly  to  the  fibres  of  roots.  The  starch  is 
contained  in  cells,  the  walls  of  which  admit  only  of 
the  passage  of  hqnids ;  therefore,  before  it  can  serve 
as  nutriment  to  the  plant,  it  must  bo  brought  into  a 
liquid  state.  With  the  growth  of  the  plant,  the  size 
and  number  of  the  grains  contained  in  the  <«  diminishes 
nntil  there  are  scarcely  any  left.  The  absorbable  state 
is  probably  produced  in  a  trimilmr  way  to  that  in  a 
germinating  barley  grain ;  that  is,  by  the  action  of  a 
special  substance.  Bat  while  starch  is  being  assimi- 
lated, the  production  of  starch  is  still  going  on.  On 
making  a  section  of  the  year's  shoot  of  many  plants,  a 
number  of  minute  particles  are  observed  in  the  cells, 
and  floating  in  the  liquid  on  the  slide,  some  of  which 
turn  blue  under  the  action  of  iodine ;  in  some,  larger 
bodies  are  observed,  which  appear  to  the  eye  in  all 
respects  like  starch  grains,  giving  also  the  characteristio 
colour  with  iodine.  This  is  the  case  with  the  potato* 
plant.  A  number  of  grains,  generally  more  or  less  oval 
in  form,  are  found,  chiefly  in  cells  surronnding  the 
central  portion  of  the  shoot.  As  starch  must  become 
liquid  before  it  can  be  absorbed  by  the  vessels  of  the 
plant,  these  grains  must  have  been  formed  in  the  cells 
in  which  they  are  fonnd.  The  potato  has  not  grown 
long  before  it  begins  to  provide  for  future  wants.  It 
sends  out  side  shoots  underground  called  penduhjmt^ 
the  ends  of  which  become  enlarged,  forming  the  potato. 
The  sole  fnnction  of  the  potato  is  to  servo  as  a  store- 
house of  nutrition  forthebndH  developed  on  its  surface, 
from  the  size  of  a  pea  to  its  full  sise ;  it  consists  of  a 
number  of  cells  containing  starch  grains,  which  appear 
to  increase  by  snccesisive  deposits  of  the  substance 
which  composes  them.  The  second  special  store  is 
laid  up  in  the  seed,  to  supply  noarisnment  for  the 
development  of  the  embryo.  The  starch  grains 
serving  this  purpose  are,  at  least  generally,  smaller 
than  those  stored  up  in  the  root  or  stem.  In  many 
seeds  a  mass  of  ct^lls  exists  surrounding  the  young 
plant  analogous  to  the  substance  of  the  potato;  ia 
others  the  nutriment  is  only  stored  up  in  the  selw 
leaves,  which  becoiiu^  detached  when  the  plant  is  in  a 
condition  to  nrocare  Bustenance  from  the  earth,  aftWP 
which  the  history  of  it^  internal  economy  is  fiimilar  to 
that  of  its  parent,  Light  seems  to  be  necessary  for 
the  producifen  of  stArch;  potato-plants  doprivpd  of 
their  propeii  supply  ol  light  produce  tabors  which  nre 
deflcient  m  starch,  or  are  what  ore  called  watery — tUs 
is  the  resuit  of  readiaA  not  my  own  observation.  Tlw 
green  coloaring-niAtter  of  leaves,  called  chloropbyli— 
for  production  of  which  light  is  indispensable — ^is  soujif- 
times  produced  in  the  »amo  cells  with  starch,  and  it 
has  struck  me  that  the  form  of  the  two  kinds  of  groin 
seem  to  bear  some  relation  to  each  other.  The  grains 
of  chlorophyll  seem  to  be  attached  to  the  walls  of  their 
containing  cells,  and  frequentiy  to  have  a  point  on 
their  surface.  Their  chemical  properties  are  of  course 
very  different.  In  blanched  leaves  I  have  noticed  the 
cells  are  not  empty,  though  deficient  in  chlorophyll, 
tiw  litUe  grains,  showing  the  blue  colour  with  iodine, 
occupy  the  cells,  and  appeared  to  me  just  as  nnmerous. 
Bat,  as  this  subject  has  only  jast  come  nnder  my 
notice,  I  most  defer  farther  expression  of  opinion  on 


it  nntil  more  observations  and  experiments  have  been 
carried  out.  Of  coarse,  as  the  grains  are  frequently 
too  small  to  observe  the  shape,  vrith  a  magnifying 
power  of  between  400  and  SOO  diameters,  narticnlars 
above  alluded  to  refer  to  the  larger  graias.  xha  mode 
in  which  starch  appears  to  be  forxned  seems  to  bear 
saase  analog}-  to  crysttUizatiaB — the  dcfluilA  point  of 
aggregation— the  inCTWMa  by_  dagpsition  of  material 
on  the  OBtside — tbu  cross  shown  txadknthe  action  of 
polarized  light,  liU  seem  to  bear  this  obt.  The  last 
point  I  will  refer  to  is  prevalence  of  starchy  matter  in 
the  air.  On  examining  water  under  the  microscope 
that  has  been  exposed  to  the  air  for  a  short  time,  you 
rarely  fail  to  ited  bodies,  ap|>eariBg  to  the  eye  like 
starch  grains,  and,  on  adding  iodine  solution,  these 
grains  give  the  charaderistis  starch  blue.  These 
grains  are  so  prevalent,  tiiat  it  is  difficult  to  obtain 
water  without  them,  at  least  I  have  found  it  so.  In 
the  B'orld  of  Seifflce  for  July  27,  1667,  there  is  an 
article  headed  "  Experiments  with  the  Microscope  on 
the  Effects  of  Prussic  Acid  on  the  AhithhI  Economy," 
being  a  paper  by  T.  Shearman  Ralph,  read  before  the 
Medical  Society  of  Victoria,  from  which  I  will  make  a 
few  quotations,  leaving  the  readers  to  judge  its  bearing 
upon  the  subj&et  in  hand,  not  presuming  to  express 
any  opinion  myself.  He  says,  "  If  the  ordinary  prassio 
acid  of  Soheefe  be  examined  nader  the  mkroscope, 
nnder  a  power  of  itOO  diameters,  the  amd,  if  pure, 
will  present  notUng  worthy  of  remark;  hot  occa- 
sionally specimens  vrill  be  met  with*  which  contain 
Prussian  blue,  and  also  a  number  of  starchy- 
looking  bodies,  which  actually  turn  purple  with  iodine 

these  changes  will  be  found  to  take  place  in 

it,  if  the  bottle  is  ropeatedly  opened  and  portions  taken 
out  ever  so  carefully."  He  Jbea  on  to  say,  "  These 
remarkable  changes  appear  to,  me  to  be  das  to  IV 
renewttl  acceu  of  air,  and  miwiiU  fartieUt  of  daft  getting 
in,  and  to  the  possible  electric  state  of  the  glass  rod." 
He  says  if  after  "  a  period  of  mau^  days  the  bottle  be 
siiaken,  and  a  drop  placed  on  a  slide,  and  examined 
with  a  microscope,  bright  blue  particles  will  be  seen 

with  a  number  of  starchy-looking  bodies, 

which  polarise  feebly  and  turn  pnrple  with  iodine,  like 
vegetable  starch."    "On  taking  a  drop  of  prussic  add 

free  from  soch  contamination and  some  or. 

ganio  matter  be  added these  starchy  bodies 

will  make  their  appearance.  First  of  all  a  minute  dot, 
resembling  an  oil  globule,  will  be  seen,  which  ..... 
will  be  observed  to  increase  in  size,  sometimes  attain- 
ing to  that  of  an  ordinary  starch  grain and 

then  it  will  assume  a  thiaker  consistence,  and  solidify 
into  a  starch  grain,"  Ac.  The  prevalence  of  starch  in 
the  air  would  account  for  its  presence  in  the  liquid. 
The  last  part  of  the  qootatian  I  statt  leave.  Laetl^,  is 
it  safe  to  rely  solely  upon  the  proper^  of  taming  violet 
under  the  action  of  iodine,  as  a  test  for  the  presence  of , 
starch  ?  « 

Starch  grains  are  considered  freqnently  to  form  part 
of  the  contents  of  pollen  grains ;  and  certainly  many 
of  the  particles  forming  the  contents  show  the  supposed 
characteristic  colour  with  iodine.  The  pollen  of  the 
Ealla  turns  a  deep  pnrple — almost  black — when  touched 
with  the  iodine  solution;  the  transparency  and  thinness 
of  the  skin  allow  the  contents  to  be  seen  through  ;  and 
yet  I  have  never  been  able  to  detect  starch  in  water  in 
which  pollen  grains  have  besn  heated,  whatever 
quantity  I  used  of  the  pollen. 

J.  C 

PUBIFICATION  OF  FEATHEBS,  HAIB,  Etc. 

[49]  SiB, — The  aphorism  of  the  discovery  of  the 
circulation  of  the  blood — "omne  animal  ex  ovo" — is 
specially  applicable  to  all  the  cognate  facts  (practically 
educed)  from  our  present  knowledge  of  the  impurities 
of  bedding  and  the  mode  of  remedying  its  pemicioos 
and  wasteful  effects, — pernicious  because  the  conditions 
of  health  depend  upon  the  adoption  of  that  remedy, 
and  wasteful,  inasmuch  as  nil  materials,  even  though 
"  doctors  disagree,"  are  alike  subject  to  the  devonrer 
moth,  and  the  parasite.  That  their  causes  have  their 
spring  in  the  nature  of  the  material  we  cannot  deny  ; 
but  nevertheless,  the  neglect  of  certain  rules — ^viz.,  the 
submission  of  all  material  to  the  process  nnder  con- 
sideration— most  inevitably  eliminate  and  develc^  the 
ova  in  question.  Horse-hair,  so  called,  cannot  where 
the  markebi  are  competitive  be  prqduced  pure  and  simple 
— ^in  other  words,  that  of  the  buffalo,  ox,  bison,  and  pig, 
is  proportionately  intermixed.  At  the  extremity  the 
epidermis,  and  occasionally  minute  portions  of  cuticle, 
adhere.  The  curling  does  not  destroy  the  tendency  to 
generate  ova.  Wool  and  other  material,  from  its 
natnrally  oily  nature,  is  also  subject  to  the  ravages  of 
neglected  attention,  alia*  moth,  Ac.  Feathers  oc- 
casionolly  are  subject  to  their  attack,  but  in  a  much 
less  degree,  inasmuch  as  these  must  be  prepared  by 
some  process  before'  it  is  poguiblo  to  nse  them.  All  the 
inferior  matarial-i  used  by  the  modems  caanot  bnt 
be  the  hot  bed,  so  to  say,  of  these  destroyers,  inas- 
much as  old  cwpets  in  which  they  have  lo|ig  made 
their  home,  old  clothing — in  a  word,  tbemixed.Tefuse — 
i&c.,  contribute  their  quota  to  multiply  them.  And  now 
to  speak  of  lAie  more  niystio  causes — these  will  be 
manifest  upon  nnfol^^ng  facts.  "  If  from  the  body's 
purity  the  mind  derives  a  seoret  and  sympathetic  aid," 
the  homes  of  the  wealthier  portion  of  the  communis 
should  be  subject  to  special  vigilance  in  ascertaining 
the  condition  of  all  bedding,  and  cause  them  to  be  sub- 
ject  to  a  process  capable  of  fulfilling  all  its  intentions, 
and  must  be  appreciable  in  an  economical  as  well  as  sani- 
tary  aspect.  It  will,  of  course,  be  readily  conceded  the 
necessity  of  preserving  the  greatest  immunity  from  all 
cutaneous  and  febrile  maladies,  bnt  others  of  a  m<»« 
subUe  nature  demand  equal  attention.  The  process 
employed  in  manipulating  is  one  simple  and  effective. 
1st.    Thoroughly  saturatSig  with  alkalies  of  a  certain 
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BORING  CYLINDERS. 


strength.  2nd.  Sabmitting  the  mftterUlfl  to  Bolphor 
dioxide  in  oombiiuition  with  water  of  a  certain  gpecific 
gravity,  bo  as  not  to  destroy  the  material.  Srd.  Well 
Hteaming  at  a  presaore  of  two  atmospheres.  4th. 
Removing  to  rotatory  drying  chambers,  and  finally  to 
the  doBting  machine.  By  thia  process,  feathers,  hair, 
wool,  Ac.,  aoqnire  a  freedom  from  impurities,  also 
elafitic  propertieB,  and  an  intrinsic  ralne  not  to  be  ob- 
tained by  other  means.  R.  F.  O. 

BORING  CTIilKDERS. 

C50]  Snt, — I  Bend  a  rough  sketch  of  the  method  for 
boring  cylinders,  which  I  think  will  Berre  to  give 
"Amateur  Turner"  a  slight  idea  of  hov  they  are  fixed 
to  the  saddle  of  lathe,  and  likewise  the  sort  of  tool 
generally  used  to  effect  a  true  and  smooth  cut.  The 
fint  thing  to  do  is  to  plane  off  the  rolve  lacing  on 
cylinder  —  that  is  in  case  the  steam  chest  is  not 
cast  on.  After  planing  the  face,  fix  the  cylinder  on  the 
Roddle  of  lathe,  as  shown  in  the  sketch,  then  firmly 
bolt  the  cylinder  to  the  saddle,  so  aa  to  keep  it  from 
moving  in  any  direction  daring  the  process  of  boring  ; 
this  being  done,  fix  the  boring  bar  between  the  centres 
of  lathe,  taking  care  to  have  the  boring  bar  sofflciently 
long  enough  to  allow  the  cylinder  to  pass  over  the  tool, 
or  else  the  cylinder  would  come  in  c<}ntact  with  the 
back  head.  The  saddle  of  lathe  would  be  self-acting, 
HO  that  when  the  saddle  moved,  the  cylinder  would 
move  with  it.  The  cutter  would  be  firmly  fixed  on 
cutter  bar,  so  that  the  cylinder  would  form  the  feed  to 
the  cutter.  This  is  only  one  of  the  many  ways  used 
in  boring  cylinders.  Tamers  have  various  ways  for 
boring  cylinders,  but  in  the  case  described,  the  bore  of 
cylinder  would  be  title  to  a  nicety  with  the  valve 
facing.  But  where  the  cylinder  wil  not  allow  of  being 
1>olted  to  the  saddle,  pieccti  of  pinned  iron  are  put 
nnder  the  valve  faciug  to  kt'ep  it  up  to  the  required 
hoij^ht.  The  tool  shown  i«  one  that  will  effect  a  regular 
and  true  cut,  owing  to  the  number  of  cutters  fixed  on 
the  eAj^o  of  cutter  boss.  Some  turners  nse  more  cutters 
than  othciN  f->r boring;  in  some  cases  there  in  only  the 
bar,  niid  ouu  cutter  fixed  in  a  slot  on  the  bar ;  but  a 
true  cut  cannot  be  effected  with  this,  for  if  the  hole  in 
cylinder  should  be  ca»t  a  little  out,  there  would  be 
more  metal  to  cat  one  side  than  the  oMier ;  the  con- 
t^equence  would  be  that  when  the  catter  came  around 
t<i  take  a  deep  cut  one  side  aud  a  light  one  the  other, 
it  would  fipring  the  bar,  or  press  the  cylinder  over ; 
whereas,  in  the  other  cose,  all  the  cutters  would  be 
cutting  at  one  time,  so  that  one  or  other  of  the  cutters 
would  always  be  in  the  deep  cut,  and  keep  the  cutter 
bar,  likewise  the  cylinder,  from  moving.  In  the  course 
of  a  few  pablications,  I  will  send  a  sketch  showing 
how  cylinaer  covers  are  turned  on  both  sides,  without 
any  holes  through  them. 

J.  C.  MoLLONV,  Exeter. 


HOW  TO  MAKH  A  CAMERA. 

[51]  StB, — With  your  kind  permission,  by  request  of 
one  of  our  readers,  I  will  try  to  describe  the  method  of 
making  a  camera.  I  should  advise  any  one  who  intends 
making  one,  to  choose  a  good  dry  piece  of  mahogany 


into  A  and  project  beyond,  q»  B.  Fit  about  2in.  of  it 
into  A,  so  that,  the  dimensionB  of  the  square  being  5|in. 
X  fijiu.  X  6in.,  there  will  be  just  3iu.  projection  of  B 
outside  of  A  (all  the  measurements  are  ontside).  C  is  of 
exactly  the  same  oonstmction  as  A,  and  has  in  addition 
a  front  with  a  hole  for  the  lens.  With  the  above  you 
obtain  from  6in.  to  9in.  fooos.  G  is  fixed  to  the  bottom 
board  D.  D  has  a  groove  or  rather  Blit  through  the 
centre  for  tile  Bcrew  and  nut  E  to  work  in,  in  order  that 
the  back  A  may  slide  in  and  out  of  C  as  far  as  you  like, 
the  screw  and  nut  £  tightening  it  when  required.  A 
works  in  a  kind  of  sfante  formed  by  the  pieces  F  F. 
Now  in  the  sides  of  A  and  in  the  bottom  there  must  be 
grooves  for  the  focussing  screen  G  of  Fig.  I  and  Fig.  2 
to  work  in.  At  the  bottom  is  a  hole  on  one  side  of  the 
slit  (that  E  works  in),  for  the  triangle  to  be  fixed  to,  if 
one  is  used.  If  a  table  tripod  is  used,  no  hole  is  re- 
quired. 

Fig.  2  is  the  dark  slide  or  back.  A  is  a  shutter  that 
runs  in  a  light-tight  groove.  B  is  a  hinged  door,  also 
light-tight.  It  is  ^most  impossible  to  describe  the 
making  of  Fig.  2.  "  Snatch  Block  "  would  do  better  to 
ask  some  photographer  to  let  him  see  one.  It  is  the 
most  difflcolt  thing  in  the  whole  apparatus  to  make. 
The  cost  of  them  is  from  IGs,  upwards,  from  a  manu- 
facturer. C  in  Fig.  2  is  a  loop  of  leather  to  open  B 
with.  G  of  Fig.  1  is  only  some  finely  ground  French 
glass  fixed  in  a  frame.  I  must  impress  upon  the  mind 
of  the  maker  the  almolute  necessity  of  having  the 
gronnd  glass  exactly  the  distance  from  the  lens  that 
the  prepared  plate  will  be  when  in  the  back.  Without 
that  the  whole  is  nseless. 

Fig.  8  is  a  table  stand.  A  is  a  flat  piece  of  wood  at- 
tached to  B,  which  is  a  rod  that  runs  in  a  hole  in  the 
blocks  C  and  D.  The^andlc  £  keeps  it  from  slipping, 
so  tliat  it  can  be  placed  at  any  required  height. 

I  fear  that  my  description  is  not  very  clear,  but  as 
clear  an  I  can  make  it,  it  being  a  very  difficolt  thing, 
nnlcKH  the  maker  is  nsed  a  little  to  joining. 

Let  OB  hope  that  any  one  trying  it  may  succeed  ;  and 
that  the  tools  may  be  in  good  order,  and  the  wood  not 
warp,  is  the  sincere  wish  of  Mrsi. 


ELECTRICITY.  — REACTION  OF  CURRENTS. - 
AIR-PUMP. 

[52]  Sir, — Without  going  particularly  into  tha 
subject  mooted  by  "R.  P.  S,,"  p.  37r>,  for  which  I  have 
not  time  at  present,  I  may  say  that  he  is  corruct  in  his 
snpposition,  becauHe  it  in  well  kuowm  that  if  several 
currents  are  acting  on  a  magnet,  it  will  take  the  direc- 
tion which  is  the  resultant  of  the  several  actions.  Of 
course  not  only  the  direction  but  the  force  of  the  cur- 
rent also  must  be  considered,  the  position  taken  being 
due  to  the  combined  actions  and  calculable  from  that 
which  each  of  the  currents  acting  singly  would  produce, 
hence  it  is  not  possible  to  draw  such  a  figure  as  he  does 
without  taking  the  relative  ferces  of  the  currents  into 
acoount  and  also  the  resistance  offered  by  the  magnet 
itself. 

I  did  not  reply  to  "Indnotoiium's"  earlier  questions 
on  the  air-pump  because  be  expressly  limited  the 
replies  t^.  the  result  of  actual  experiment  on  the  same 
subject,  but  as  he  now  takes  a  different  position  I  may 
be  able  to  help  him.    If  I  am  not  mistaken  he  will  find 


F    I    G   ,  I 


light  Spanish  is  the  best),  or  he  may  hare  it  in  more 
than  ono  piece. 

For  I  plate  comera : — Dovetail  fcur  pieces  together,  as 
A-  Fig.  1,  of  \\M,  tldok,  Tin.  by  fliu.  x  3in.  Next  dove- 
ail  a  similar  biiuare,  only  suiallcr,  so  that  it  may  fit 


the  Rprcngers  mercury  pump  serviceable,  but  the 
Groves's,  as  to  which  he  enquires  is  very  simple  and 
efficient,  but  require*!  first  class  work ;  its  principle  lies 
in  making  the  end  of  the  barrel  conical,  and  the  piston 
also  conical  and  fitting  dose  to  the  barrel-end  ;  there 


is  thus  no  space  left  in  the  barrel  to  hcM  air ;  when 
the  piston  is  drawn  back  the  barrel  and  receiver  are  in 
connection  and  oome  to  equal  pressure.  The  piston,  as 
soon  as  it  passes,  closes  the  connection  and  compresses 
the  air  in  Uie  barrel,  bat  does  not  depend  for  its  ex- 
pulsion on  this  compression  rising  beyond  that  of  the 
enter  air  and  lifting  the  valve ;  but  even  thus  it  soems 
to  me  that  no  possible  exactness  can  prevent  a  little  air 
following  the  piston  on  its  retom.  For  mv  own  port  I 
like  the  Tate's  pump  best  of  any  I  have  tned,  as  I  find. 
that  it  exhausts  veiy  closely  and  with  much  less  labour 
than  any  of  the  ordinary  pumps. 

The  battery  describod  by  Mr.  Conisbee  '\&  the  Callan 
or  Maynooth  Battery  which  I  have  referred  to,  and 
quite  agree  with  Mr.  Conisbee  as  to  it«  demerits,  for 
which  its  cheapness  at  first  is  a  very  poor  compenssJtion 
indeed ;  but  the  cell  enquired  for  was  the  Calland.  a 
French  device,  and  from  the  description  evidently  onu 
of  the  nomerons  modifications  of  the  Daniel. 

Siaicju 

A  CHEAP  WATER  BAROMETER. 

[58]  Snt,— Enclosed  is  drawing  of  cheap  water 
barometer,  which  I  have  had  at  work  for  some  months,, 
and  it  has  not  differed  more  than  *0&in.  from  & 
good  mercurial  barometer  during  that  time. 


R  is  a  small  glass  retort. 

T  T,  a  glass  tube,  graduated  into  inches  and 
tenths. 

V,  a  vessel  containing  mixture  of  alcohol  and  water 
coloured  with  aniline. 

B  B,  a  stout  piece  of  card,  8in.  x  lOin.,  fastened  to 
wall. 

A  A  A,  a  circular  card,  revolring  on  an  axis,  and 
carrying  with  it  the  pointer,  a. 

tf  <i  d,  a  circle  inscribed  on  B  B,  and  graduated  into 
inches  and  tenths. 

c  c  c,  a  larger  circle,  graduated  (after  trial)  into 
barometric  inches,  Ac. 

Now  fill  V  with  mixture  as  above. 

T  T  (which  must  be  at  least  20in.  long)  Li  now  fitted 
liir-tight  with  wax,  into  the  neck  of  R.  When  hard 
heat  R  gently  over  lamp  to  expand  the  air  therein, 
and  immediately  plunge  bottom  of  tabe  T  T  into 
liquid  in  V.  The  air  cooling  and  contracting  will  draw 
up  liquid  to  (say)  6in,,  when  it  ceases  rising ;  observe 
thermometer  (say)  64*^  Fahr.  Now  by  turning  AAA 
around  till  pointer  a  coincides  with  6  on  d  d  d,  the 
barometer  is  indicated,  and  supposing  it  to  stand  at 
i)0'5,  set  the  same  down  on  the  outer  circle,  1 1  e. 

The  liquid  may  rise  only  to  lin.  Then  temp. 
X>\  brooght  round  shovB  29*2.  Again,  temp.  66°,  glass 
2in.  »  80  barometer.  Corhusu. 


SUN  SPOTS. 
[54]     8m,— I  beg  to  forward  a  sketch  of  a  remark- 
able sun-spot  observed  here  on  the  21st  nit,  with  aa 
equatorial,  by  Cooke,  of    4in.   aperture,  power  MO. 
When  first  seen,  on  Jane  19th,  it  was  nearly  eMitrais 
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SUN  SPOTS. 


and  tormed  the  tnttiimt  •Jlot  of  t.  Urge  •catiered 
granp,  irideh  meunnd  abont  S'  S3"  In  length.  At 
10  a.m.  on  the  lut  mentioned  date,  an  isolated  man  of 
light,  intenaely  bright  and  of  a  oteaoent  ■hape,  was 
remarked  on  a  noolens.  This  iras  earefnlly  watched 
at  intervals  daring  the  day ;  at  noon  it  was  no  longer 
isolated,  bat  (oimed  a  "  bridge  "  connecting  adjacent 
■idea  of  the  mabn.  At  5  p.m.  there  were  no  traces  of  it, 
the  penombni  having  eneroeched  apon  the  place  which 
it  oecnpied  daring  the  earl;  part  of  the  day. 

On  Jane  Slst  the  spot  appeared  as  represented  in 
the  aeocmiianying  drawing.  The  cydonie  ^rpe  of  the 
penunbra  is  here  evident. 

After  the  31st  nit.,  the  groan  showed  nnmistakable 
signs  ct  dosing  np ;  on  the  Stth  it  disappeared  at  the 
limb. 

An  mmsnal  featore  in  the  spot,  and  indeed  in  most 
of  the  large  spots  observed  daring  the  present  year, 
was  the  uneven  colonr  of  the  nndeas,  wnioh  was  very 
far  from  being  nniform,  patches  of  every  shade,  from  a 
comperativdy  light  brown  to  an  intense  black,  were 
remarked.  On  Uie  21st  nit,  less  than  half  the  area  of 
the  nadeos  was  black ;  the  remainder  was  of  varioas 
ahades  of  brown  interspersed  with  small  black  patches. 
It  is  notewotthy  that  on  the  19th  nit.  the  etntrnl  por- 
tion of  the  nadeas  was  brown  and  the  tdfe$  black,  and 
there  was  no  giadnal  shading  off  between  the  brown 
and  the  black,  bat  a  sadden  tranntion  from  one  tint  to 
the  other. 

As  the  son  is  jnst  now  an  object  of  great  interest  to 
astronomical  students,  perhaps  some  of  yonr  nomerons 
readers  have  noticed  similar  phenomena. 

I  hove  observed  and  drawn  most  of  the  large  snn- 
■pots  whidi  hare  appeared  daring  the  past  five  or  six 
years ;  bnt,  ontil  the  present  epoch  of  maximnm  solar 
activity,  bave  generally  fonnd  the  nmbr»  of  large  spots 
mnch  move  oniformly  black  than  they  now  are. 

Is  this  pecoliarity  connected  in  any  way  with  the 
present  comparative  shallowness  of  ttie  pennmbm  as 
remarked  by  Mr.  Lockyer  ? 

Bedford,  Jnly  «.  Thos.  O.  Elosb. 


PERSPBCnVB  DRAWING. 

[86]  Sib, — Perspectire  k  often  divided  in  two 
parts — vix.,  parallel  and  angular— the  fomer  when  a 
fddo  is  towards  the  spectator,  the  latter  when  an  angle 
is  seen. 

Paralld  perqieetive  is  generally  given  flrnt  in  lectnres 
on'the  subject,  so  we  will  follow  the  rule  and  treat  it 
first. 

In  a  cube,  or  any  other  right-angled  object,  having 
one  of  its  faces  paralld  to  the  P  P,  the  sides  will  vanish 
to  the  G  of  V,  as  stated  in  the  last,  and  by  rule. 

As  things  in  perspectire  do  not  appear  less  till  they 
are  beyond  the  pictare  plane,  all  measnrements  taken 
<m  the  groond  line  are  true  and  geometrical. 

It  mn^  be  remembered  that  man  has  not  an  nn- 
limited  (Md  of  vision  right  and  left,  unless  he  moves 
his  head.  The  angle  of  vision  is  limited  to  60°,  and  a 
WectatoT  looking  along  the  line  of  direction  towards 
the  C  of  T  can  only  see  to  the  right  and  to  the  left 
above  and  below  that  line  80°,  or,  in  other  words,  30° 
aU  round.  Therefore,  the  line  of  direction  is  the  axis 
of  the  cone  of  visual  rays — the  eyes  of  the  spectator 
being  the  apex  and  the  cinmlar  base  being  on  the 
piotare  plane  (see  fl^.  2),  so  that  objects  comii^;  outside 
the  cjreia  become  distorted,  and  to  see  more  we  must 
stand  farther  back.  It  is  not  neoessary  to  draw  the 
base  of  the  cone  in  every  drawing,  bnt  it  must  be  borne 
in  mind. 

^Sofleient  theory  has  been  given  for  the  present :  wo 
will  begin  with  the  practical  part,  under  the  conditians 
adopted  by  the  Science  and  Art  Department  exami- 
nations, some  of  whose  second  grade  papers  I  intend 
to  introduce.  Let  the  scale  be  i-in.  to  the  foot, 
m^dng  the  picture  line  and  horiaou  line  6(t.  apart, 
the  station  point  being  12ft.  from  the  centre  of 
risioa. 


Assnming  the  reader  to  haw  some  knowledge  of 
practical  geometry,  we  will  begin. 

Here  we  have  two  planes  lying  on  the  ground,  one 
of  them  parallel  to  and  touching  the  picture'^line,  3ft. 
to  the  right,  it  being  2ft.  square. 


Bet  off  A  Sft.  to  right,  and  B  3ft.  more.  Sun  off  lines 
from  both  to  the  C  V,  to  cot  off  on  the  retiring  line 
B  0,  3  ft.  from  A.  Run  off  to  the  P  Ds  to  the  right,  and 
B  C  is  the  perspective  length  of  A  B ;  draw  the  line 
C  D  parallel  to  the  P  plane,  and  the  figure  is  complete. 
On  the  left  i^  another  plane,  8  ft.  square ;  but  instead 
of  being  removed  to  one  side,  one  edge,  F  O,  is  exactly 
in  a  line  with  the  spectator.  Set  off  F  E  Sft.  on  the  PL. 
From  £  run  up  to  the  G  V ;  take  a  line  from  F  to  the 
P  Di  to  left.  The  intersection  H  is  the  point  through 
which  to  draw  the  line  to  form  the  back  edge  of  the 
square. 

FIG.* 
H-^S^ S^ ^L. 


Let  the  student  now  reverse  the  planes,  patting  the 
large  one  to  the  right  and  the  small  one  to  the  left 
under  tile  same  conditions. 

Kx.  8,  Fig.  4,  is  a  series  of  horizontal  planes — ^we 
will  call  them  pavements ;  that  on  the  right  begins  1ft. 


to  the  right.  Set  off  from  A  1ft.  to  the  points  1,  2,  3, 4, 
each  being  1ft.  apart ;  from  them  run  off  to  the  C  V. 
From  1  run  off  to  P  D>.  Now  the  intersection  on  line  2 
is  1ft.  within  the  picture  ;  8  is  2ft.,  and  on  line  4  is 
8ft.  Rule  horizontal  lines  through  the  intersections, 
and  the  pavement  is  complete.  This  is  a  very  in- 
structive exerdse  on  horizontal  planes.  I  leave  the 
other  to  the  skill  of  the  reader,  they  being  the  same 
size,  the  second  lot  being  4ft.  hehind  the  other.  If 
the  student  cannot  see  this  dearly,  complete  the  first 
without  regard  to  those  behind,  and  from  point  8  draw 
a  line  to  the  D  P,  which  will  cut  off  the  required  dis- 
tance, and  proceed  as  before.  We  will  now  leave  the 
ploueMuid  commence  with  the  solids.    Scale,  }iu.  =  1ft. 


eye,  6-;  station  point,  12ft.    Ex.  4,  Fig.  E,  1ft.  to  left 
of  spectator  draw  a  cube  of  4ft.  side. 

Hake  point  B  1ft.  to  left  of  line  of  direction  ;  from  B 
to  A  equal  4ft.,  and  as  the  cube  is  on  the  P  L,  describe 
a  square  which  will  be  the  real  size,  and  from  the 
angles,  A,  B,  C,  D,  draw  lines  to  the  C  V,  and  from  B 
draw  a  line  to  the  D  Pi,  which  will  out  off  the  length  of 
the  retiring  side  A  E.  Hake  E  F  parallel  to  A  B,  erect 
peipendiedars  from  these  points,  and  tlie  figure  is 
complete,  leaving  tiie  one  to  the  right  to  the  ingenuity 
of  the  student,  it  being  the  same  size,  bnt  one  sido 
coming  on  the  line  of  direction.  Ex.  S,  Fig.  6,  is  a. 
pyramid  of  2ft.  side,  its  altitude  being  7ft.,  the  nearest 
side  2ft.  to  the  right  of  spectator. 
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The  one  to  left  is  liiBilar  to  the  hat,  bat  is  removed 
3ft.  into  the  pictare.  Find  the  bases,  as  in  previous 
examples;  at  the  intersection  of  the  diagonals  erect 
a  perpendicular  of  an  indefinite  height;  now  set  up 
the  true  height  at  H,  and  vanish  up  to  the  C  V ;  the 
intanection  on  the  axis  of  the  pyramid  is  the  point  to 

which  the  sides  may  be  diawn.  , 

->  .„         Fie-.  . 


Ex.  S,  Fig.  7,  is  a  box  of  which  the  dimensionB  are 
given,  tile  lid  being  open  ItL  Produce  a  similar  one 
to  left,  and  remove  it   1ft    within    the  picture. — 

J.  W.  Bedfobd. 

ELLIPTICAL  OEARINS. 
[66]  Sot, — I  send  a  drawing  of  a  pair  of  elliptical 
wheels  made  as  Uiey  ought  to  ^,  but  never  are.  It  ia 
troublesome  to  set  the  teeth  out,  as  each  side  of  every 
tooth  should  be  of  the  form  that  woald  suit  a  circular 
wheel  of  that  particular  radius ;  also  pricking  the  pitch 
off  the  pitch  luie  (represented  by  a  dotted  line),  makea 
the  teeth  come  a  little  thinner  on  the  side  of  the  wheela 
than  round  the  ends,  which  does  not  signity,  as  the  same 
teeth  ;BiUst  come  into  gear  with  each  other  at  every 
revolnfion,  and  so  yon  may  set  them  out  as  thick  or 
thin  as  you  please.  Also  it  is  to  be  observed  that  if  at 
one  end  of  the  wheel  a  tooth  comes  exactly  on  the 
centre  line,  as  is  the  case  in  the  drawing  at  A  and  B, 
then  the  nomber  of  teeth  must  be  odd.    If  for  any 


reason  an  even  number  is  required,  then,  at  the  ends, 
the  »iAe  of  a  tooth  mast  come  on  the  centre  line,  as  is 
the  case  with  the  tooth  at  C,  and  the  wheels  must  be 
pat  on  the  shafts  heads  and  tails  together.  There  is 
no  objection  to  making  the  tops  and  bottoms  of  the 
teeth  square  if  preferred,  and  there  is  no  necessity  for 
any  contrivance  for  keeping  them  in  gear,  which  ordi- 
nary elliptical  wbeds  do  require.    Proved. — J.  K.  P. 


UNEQUAL  STEAM  PRESSURE. 
[57]     SiB,— With  your  kind  pcrmisBion,  I  purpose 
replying  to  Mr.  Wood,  uriaXm,  on  the  above  topic  in 
Vol.  X.,  No.  258,  page  606,  where  I  think  he  has  treated 
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ni)  to  ft  somewluU  eUborate  but  arroneoos  lactoie  on 
uueqaal  steuu  prewuro,  wImu  oontrasted  wiUi  the 
general  opinion  entertained  by  the  moat  euuneut  engi- 
ueera  o{  this  19th  oentnrj ;  for  they  one,  &uil  I  may 
veutnre  to  My  oM,  beliere  in  equal  gteamiog. 

Mr.  Wood,  at  the  outset  of  hiii  lost  letter,  says  that 
we  ma^  have  unequal  ateaiu  preesore  by  having  one 
Talfe  xi^t  and  the  othei  too  late,  and  the  engine  would 
be  working  tight  then  to  all  appearance. 

Now  I  hare  examiBedlMr.  Wood's  theoretical  diagrans, 
whioh  I  will  now  explain.  Ko,  1  has  got  an  average 
presmre  of  171b.  No.  3  has  got  an  average  pressom  of 
uttarly  ISlb*,  that  is  41b.  more  on  one  side  of  the  piston 
than  the  other,  yet  Mr.  Wood  haa  pronounced  this 
engine  as  running  right  to  all  appearance. 

After  that  wa  have  diagrams  No.  S  and  Mo.  i,  repre- 
eonted  as  being  taken  after  the  ralves  had  been  altered 
^in.  at  the  crosa-head,  and  ot  course  must  be  the  im- 
proved ones.  We  hare  uo  account  of  any  more  work  being 
added  to  the  engine  at  this  juncture,  yet  the  engine  is 
actually  taking  61b.  more  steam  on  the  piston  at  each 
half -stroke ;  whereas  if  he  had  obtained  by  the  alteration 
a  continuous  and  steady  motion,  he  would  have  required 
legs,  consequent  on  the  fact  that  he  had  dispensed  with 
the  back -lash,  or  jars  in  the  machinery,  produced  by 
unequal  steaming. 

If  Mr.  Wood  cannot  convey  his  thoughts  to  paper 
without  the  use  of  diagrams,  it  would  bo  much  better  if 
he  would  be  more  careful  iu  Mling  them  up  properly, 
or  otherwise  put  the  proper  scale  to  them.  In  No.  1 
figure,  at  the  beginning,  we  have  gin.  representing 
14*51b.  A  Uttle  higher  up  the  figure  we  have  ^in.  and 
91b.  marked.  In  No.  %  we  have  at  the  beginning 
iin.  l-»2nd  and  lU-Slb.  marked.  If  Mr.  Wood  can  read 
this  scats  by  meunxiug  it,  I  must  say  he's  an  expert, 
as  it  is  neither  1-lOth,  l-20th,  1-tiOth,  l-iUth,  or  l-5Uth 
scale ;  perhaps  he  knows  what  it  is.  According  to  Mr. 
Wood's  items,  we  have  iu  No.  1  figure,  at  the  commence- 
ment of  the  stroke,  the  steam  coming  on  very  easy,  a 
firessure  of  UJlb ;  in  No.  2  we  have  only  ISilb.  (one 
b.  less)  and  1-lOth  of  the  piston's  stroke  late,  which 
amounts  to  a  severe  shock  at  the  extreme  points  of  sus- 
pension. We  will  suppose  this  engine  to  have  a 
6Uin.  stroke,  divided  by  10,  which  gives  Sin.  the  distance 
the  piston  would  hare  traversed  down  the  cylinder 
before  any  steam  could  be  admitted  to  support 
the  piston's  motion.  In  tiiis  case  we  have  unequal 
steam  pressure,  amounting  to  41b.  more  on  an  average 
nndemeatb  the  piston  than  at  the  top  side.  We  have  the 
greatest  prime  mover  applied  at  the  proper  time.  On 
the  other  side  we  hare  the  least  prime  mover,  coupled 
with  the  evil  of  the  piston  being  moved  down  the 
cylinder  5in.,  it  making  a  partial  stop.at  this  point ;  there- 
fore a  portion  of  the  least  prime  mover  has  to  be  ab- 
aorbed  at  this  portion  of  the  stroke  iu  obtaining  that 
regular  speed  and  steady  motion  which  has  been  lost  by 
unequal  steaming  and  unequal  application  of  the  ^ifime 
mover.  Tet  Mr.  Wood  has  pronounced  this  engine  to 
be  running  all  right.  I  would  ask  Mr.  Wood  why  he 
was  called  in  to  alter  this  engine  if  it  was  all  right. 
The  proprietozB  would  not  call  any  one  in  tc  alter 
their  engine  unless  their  suspicions  had  been  aroused 
oufavonrable  to  its  proper  working.  As  Mr.  Wood 
seems  rather  dull  in  apprehending  the  bad  effects  of 
unequal  steaming  and  wtM^n^i  application  of  the  prime 
mover,  and  confounding  the  good  by  real  asBumptlon  of 
the  bad,  I  will  joat  give  another  simple,  but  I  nope  it 
will  be  an  efleeiiTe,  illustration  of  this  gigantic  power 
unequally  applied,  whioh  Mr.  Wood  is  now  advocating. 
We  will  suppose  half  a  dozen  gentlemen  to  enter  some 
engine-room  when  the  engine  is  running.  This  should- 
be  .steady  motion,  which  now  presents  itself  to  their 
view,  is  nothing  more  nor  less  than  effects  produced  by  a 
omrrent  of  alternate  esnses.  If-  the  engineer,  one 
amongst  the  six,  can  discover,  by  any  instrument  known, 
or  by  his  own  practical  touches  on  the  machinery,  that 
these  etteeta  are  mieiinal,  he  knows  then  that  the  altco-- 
nate  current  of  causes  most  be  the  same.  When  they 
have  discovered  that  the  visible  effects  are  unequal, 
Hueh  as  irregular  motion,  and  jars  iu  the  machinery  of 
any  kind,  the  least  scientiflc  amongst  the  six  will  come 
to  the  conclnsiou  all  at  once  that,  as  the  visible  effects 
are  unequal,  the  alternate  evrrent  of  causes  must  be 
also.  Sciuutiflc  men  never  expect  an.\'thing  else  as  a 
rule,  nfftch  less  engineers.  Again,  when  **  Inquirer  " 
put  ifortb  his  query,  the  subject  he  sought,  I  believe, 
was  equal  steaming.  Mr.  Wood  perhaps,  venturing 
outside  his  own  avooafion,  tried  to  supply  him  with  the 
requisite  information  to  obtain  this  end.  After  this  he 
comes  in  the  corresponding  field  advocating  and  sup- 
porting with  the  greatest  tenacity  of  purpose  unequal 
steaming,  and  in  such  a  manner  as  to  astonish  every 
engineer  I  am  acquainted  with.  Yet  under  these 
unfavourable  circumstances,  an  engine  is  said  to 
be  running  all  right.  So  according  to  Mr."  Wood's 
version  of  the  steam-eugin^  it  will  work  right  any  way. 
He  wonts  to  know  whether  "Inquirer's"  engine  (high 
pressure)  is  doing  three-fotuih*  of  the  work ;  if  so,  he 
must  differ  from  me.  There  i»  no  douBt  of  that :  he 
will  differ,  and  very  much  too,  on  the  whole.  I  never 
said  they  were  getting  this  amount  of  power  through 
it,  but  simply  used  that  rather  high  figure  to  convert 
him  (Mr.  Wood)  to  the  practice  of  equal  steaming  and 
equal  straining,  which  is  quite  as  necessary  to  ho 
attended  to  as  the  former.  Mr.  Wood  says  that  I  seem 
to  have  an  idea  that  the  steam  ought  to  bo  worked  up 
in  the  high  pressure  engine  cylinder.  I  have  no  such 
thought  as  that,  and  the  lap  I  recommend  would  not 
work  the  steam  up  any  more  than  what  would  remove 
the  compression,  and  perhaps  not  that  if  they  did  not 
get  an  equal  application  of  the  prime  mover  (steam). 
But  if  the  steam  cannot  be  worked  up  effectually  in  the 
low  pressure  cylinder,  it  must  be  worked  up  iu  the  high 
pressure.  A^in,  he  states  that  "  Inquirer's "  high 
pressure  cylinder  should  be  ISin.  diameter,  and  the  steam 
kept  on  the  piston  f  of  its  stroke.    The  >pair  combined, 


low  and  high  pressure,  would  then  gire  out  a  steady 
motire  power.  As  the  high  pressure  cylinder  is  to  fa« 
16in.,  it  will  be  about  16  nominal  horse-power.  We  will 
suppose  that  we  get  4  times  its  nominal  horse-power 
from  it,  which  is  pretty  fair  rating  for  compound 
engines — i.e.  04  horse-power  indicated ;  steam  being  cut 
off  at  j  of  the  stroke.  Mr,  Wood  should  have  told 
"Inquirer"  where  he  must  cut  the  steam  off  in  the 
low  pressure  engine  to  obtain  the  same  amount  of  equal 
force,  as  itjs  just  as  necessary  to  know  the  latter  a*  it 
is  the  former,  if  he  must  secure  equal  straiaiag,  aB4 
that  steady  motive  power  which  he  says  would  be  givea 
out.  Agam,  he  must  bear  in  mind  that  if  the  engine* 
don't  give  out  equal  indicated  horse-power,  he  cannot 
possibly  get  equal  strains  from  the  same  unequal 
sources.  In  compound  engines,  the  object  of  the  eagi- 
neers  should  be  to  divide  the  strains  in  the  working 
materials  in  addition  to  working  the  steam  up  from  « 
very  high  boiler  pressure  to  the  lowest  one  practicable 
in  the  low  pressnre  cOin^^fr.  Therefore,  if  the  engine 
was  properly  constructed,  and  full  of  ttmftlicitji  in  the 
original  design,  they  would  get  more  practical  results 
out  of  the  steam  (with  the  same  sized  engine)  tbau  they 
wonld  out  of  the  single  engine  with  the  adrantage  of 
the  strains  being  more  equally  diffused  in  the  working 
materials ;  whereas  iu  the  single  engine,  or  expanding 
the  steam  in  one  cylinder,  the  whole  power,  as  it  were, 
being  concentrated  at  the  extreme  points  of  suspension, 
is  suiftcieut  to  break  it  down  in  rery  many  cases.  We 
will  just  illustrate  this  case.  Suppose  we  have  got  a 
pair  of  engines  compounded,  and  we  were  getting  five 
times  tlieir  nominal  power  out  of  each  engine ;  that 
would  be  ten  times  the  nominal  power  for  the  single 
engine  if  you  dispensed  with  one;  so  the  engine  we 
kept  on  working  would  have  to  be  of  rery  strong  build 
indeed  to  sustain  the  severe  strains  at  the  extreme 
points  of  suspension ;  the  other  portion  of  the  stroke  it 
would  be  running  nearly  without  strains.  Again,  he 
a&yn  the  diagrams  in  No.  W6,  as  stated  before,  are  not 
so  good  to  form  judgment  from  as  those  in  No.  d4S,  in- 
asmuch as  the  back  pressure  is  not  marked  on  them. 

I  answer,  the  indicator  has  not  failed  to  delineate 
in  this  case  the  back  pressnre  in  the  original  figures 
any  more  than  it  has  iu  the  figures  in  No.  Hi,  only  the 
originals  have  been  taken  with  a  much  stronger  spring 
attached  to  the  indicator  piston,  consequently  they 
bare  a  much  less  scale.  If,  when  the  indicator  is  fixed 
and  the  atmospheric  line  is  made,  then  the  form  al 
the  figure — the  division  between  the  atmospheric  line 
and  the  figure — is  the  bock  pressure  in  high  pressnre 
engines.  If  the  indicator  does  not  mark  the  back 
pressure,  then  the  operator  simply  takes  the  form  of  the 
figure  and  omits  taking  the  atmospheric  line.  In  that 
case  the  paper  would  be  minus  the  back  pressnre,  but 
the  originals  have  got  both  line  and  figure.  Again,  I 
can't  see  what  the  bock  pressure  has  had  to  do  with  the 
information  Mr.  Wood  has  imparted  to  "Inquirer" 
previous  to  this  controversy ;  for  not  one  jot  of  infor- 
mation has  had  any  reference  to  that  part  of  the  figure 
whioh  he  deems  so  difiScnlt  to  understand.  He  says 
that  in  my  next  (meaning  this)  instead  of  saying  that 
"  Inquirer  "  must  put  Jin.  of  lap  on  his  valve,  I  shall 
perhaps  say  Jin.  or  {in.  No ;  I  shall  not  do  that.  What 
does  he  mean  by  this  assertion?  Does  he  mean 
because  I  have  made  a  little  mistake  that  I  have 
falsified  my$el/  J  I  think  if  Mr.  Wood  will  just  reflect 
over  this  last  assertion  of  his,  he  will  discover  that  he 
has  exceeded  the  Ijounds  of  justice  and  not  done  as  he 
would  like  other  correspondents  to  do  unto  him.  Again, 
he  says  that  if  I  had  had  an  extensive  practice  with 
lapi  and  staffs,  and  the  indicator,  I  should  not  call  them 
guess  work. 

.\nd  so  it  seems  from  this  assertion  that  improper 
language  would  have  been  more  congenial  to  Mr. 
Wood's  feeling  than  proper,  for  in  this  ease  had  I  used 
the  singular  term  (lap)  iustead  of  the  plural  (laps)  be 
would  not  have  attacked  me  on  this  pomt.  Again,  if 
he  knew  anything  about  engineering  shop  rudimeuts 
(which  it  is  very  evident  he  does  not  recognize),  his 
feelings  wonld  hare  revolted  at  an  assertion  of  this 
sort,  inasmuch  as  staffs  and  lines  of  the  most  ex- 
quisite nature,  both  in  the  drawing  olfice  and  in  the 
workshop,  have  for  this  lost  century  in  particular 
formed  the  base  of  all  the  engineering  processes  of 
our  greatest  progressing  eugiueers.  Must  this  ^eatest 
jwrhaps  of  all  sciencoi  be  aboUiihed  at  the  mstiga- 
tion  of  one  mau,  whose  practice  is  so  little  in  this 
direction  that  he  has  never  been  able  to  enjoy  it — "  no, 
never." 

Again,  as  far  as  guess  work  is  concerned,  I  never 
said  that  the  use  and  praetice  of  the  indicator  was 
guess  work.  It  is  of  Mr.  Wood's  practice  that  I  say 
if  it  does  not  remind  us  of  the  words  guess  work, 
it  certainly  does  not  indicate  any  very  fine  engiueering 
qualifications.  Next  week  I  shall  enter  into  the  use 
and  practice  of  the  indicator.         Kdwabd  Mauon. 


"ALEXANDRA'S"  DESIGN  FOR  A  SALEABLE 
UPRIGHT  PIANOFORTE. 
[58.]  Bib, — I  fear,  so  far  from  making  that  portion 
of  the  case  of  a  piano  which  is  above  its  keys  of  the 
unusual,  though  not  unprecedented,  form  which  our 
Princess  proposes,  it  would  render  the  instrument  ret 
more  unsaleable  than  on  ordinary  cabinet  Gft.  high,  at 
least  uutil  it  became  fashionable  ;  for  anything  in  the 
fashion,  however  it  may  sin  against  good  taste,  is  cer- 
tain to  become  popular  with  her  sex.  I,  for  one,  should 
be  very  sorry  to  make  a  set  of  four,  or  even  a  pair,  on 
speculation.  Besides,  I  thought  I  had  clearly  ex- 
plained in  my  last  letter,  that  a  man  who  understands 
his  business — who  does  nothing  without  n  why  and  a 
wherefore — ^who  don't  trust  to  bellymen,  i.  s.,  sounding 
board  makers  and  string  coverers,  to  do  as  they 
please — finds  no  difficulty  in  making  a  good  bass  to  a 
piano  4ft.  high. 


"  Alexandra's  "  design  is  not  norrcL  It  is  simply  tlie 
tail-end  of  a  short  horizontal  grand  stack  upright  Baif. 
sichords  and  upright  grand  piano*  were  made  of  nuiJar 
form  during,  if  not  before,  the  eighteenth  eentnry— not  to 
mention  that  the  form,  a*  figured,  of  the  Cnaricytbenm, 
the  oldest  stringed  instrument  with  keys  of  whioh  n 
possess  a  representation,  is  very  similar  in  d«igs. 
About  IMG  Mr.  Mardon  constmct«d  a  piano  of  simiUu 
form. 

The  EuphQ&ioon  pianoforte  patented  in  IStl,  hj 
Steward,  whose  design  for  a  grand  lately  appeared  n 
the  Ehoubh  Michakic  belongs  to  this  clas*,  »ut  it  hsi 
no  extenviil  fltf  %  Its  strings  are  ezpoeed  to  the  air  hb 
those  of  a  hwik,  being  supported  on  a  very  ornamental 
metal  traae.  To  my  taste  the  design  does  infisits 
cndtt  to  tteg^Uentee. 

Btraonalllft  my  perhaps  nncnltirated  taste  prrfen 
the  ordiiiaiT-taUl  cabinet  pianoforte,  when  its  case  ii 
well  deaigitatf,  and  all  its  parts  doly  proportiontd 
to  either  the  Enphonicon,  which,  from  the  exposure  ri 
it*  strings  to  the  atmosphere,  must  be  very  liable  to  ge 
out  of  tons,  or  the  elegantly  designed  piano  of  Hardoa 
The  whole  generation,  with  the  single  exception  of  tbt 
upright  ohll^n*  grand,  which  had  two  bent  sides,  ban, 
to  me,  a  lopsided  character.  But  this  is  a  mere  mstts 
of  taste,  and  as,  with  some  personal  suffering,  tbrf 
taught  me  at  school  a  small  smattering  of  Latin,  1  viU 
Bay — "  De  pv«(tbu«,"  Ac. 

However  much  increasing  the  length  of  the  sfri^p 
may  improve  the  baa*,  it  don't  in  the  slightest  dcgm 
improre  the  treUe.  Now,  as  I  know  rery  well  ho*  to 
make  excellent  basses  with  strings  8ft.  6in.  long,  tho^ 
it  is  far  easier  to  make  yet  better  basses  with  string*  {ft. 
long,  there  is  no  inducement  to  make  instrumeDti 
taller  at  the  bass  than  at  the  treble  end.  It  is  the  ia. 
provement  of  the  latter  which  is  the  great,  if  not  tiis 
one  thing  needful. 

With  regard  to  what   I    aomairiiat  piesninpiivins|y 
termed  tub  kannonlnm  of  the  future,  I  moat  plead  (hat 
I  am  a  men  nggeator.    If  '*  Alexandra"  faaeied  she 
heard  the  familiar  *'  ring  "  of  the  Blaekamith'a  anvil 
in  my  letter  on  "The  Bamonium,"  'tis  do  wonder 
after  a  friendly  iatercommuBieatiaa  of  Si  yaan  on 
this  and  kindred  nikject* ;  and  laeeepi  karimpntatiaB 
as,  though  an  nBint«itioiial,yet  agracefal  eoinplrmmt 
I  am  not  a    harmonium  naker.    Is  ngua  to  the 
manufacturers  of  tho**in>iraaaiis,Jlia*r  a  similar  re- 
lation to  what  my  old  fa'asd  th*  "HanBoniaas  Blaek. 
smith  "  bears  to  the  nembeza  of  my  own  nM*tii», 
exoepting  that  I  tnut  I  «m  rather  leal  "  ctotduty  " 
than  he  is.    Bai n'imporU.  Imake  hm  pay  me  for 
his  crotchets  at  a  far  more  liboil  rate  tbia  the  pohlie 
pay  for  their  crotchets,  and  qaaws  too,  when  the; 
can  purchase  three  of  Beethorns's  paaolcrtt  toaata* 
for  the  ridieuioaBly  small  sum  of  ls„  or  a  wholBaAol 
4S  of  the   same   composer'a  delightlal  waltus  al  a 
similar  price. 

W.  T.,  Pianoforte  Tuner  and  Kepaitat- 


BICYCJLE    RIDING— A    SURGICAL  OHSIDS  A8 
DESIREr. 

[69]  Sib,— I  am  an  eiperieoeed  hospital  ai 
general  aargeoo,  and  not  a  bod  anatomist.  I  bdisn 
that  bicycle  riding  is  less  likely  to  produce  hernia  or 
rupture  than  running,  leaping,  rowing,  or  other  videot 
exercises  which  eanse  tenoion  of  the  abdominal  mudta 
with  full  extensioB  of  the  thighs  npea  th*  tnak. 
On  the  eontrary,  I  believe  that  tbe  poaitiH  a 
bicycle  riding  ia  that  least  likely  to  pcodateil* 
injury.  This  opinion  is  founded  on  the  anaWT 
of  the  parts,  and  as  a  practical  test  I  would  inila 
communication  from  any  person  who  may  have  beeoe 
ruptured  by  bicycle  riding. 

The  origin  of  the  prejudice  is  that  the  old  tolj- 
horse  was  highly  calculated  to  oauae  the  aocid«nt,  t*t 
in  its  use  the  feet  pushed  the  road  at  a  point  bekioi 
the  vertical  line  of  the  body,  and  so  tlae  abdoniiul 
rings  become  most  exposed  to  danger. 

I  am,  in  a  small  way,  a  bicycle  rider,  and  enconnp 
its  use  in  modgration.  I  hare  frequently  advised  it  foi 
exercise  and  recreation  for  those  engaged  in  office 
baauuss  with  small  salaries  not  affording  m  horse. 

I  could  make  my  ovm  bicycle  much  more  asefnl 
if  popular  prejudice  did  not  still  consider  such  u- 
dignified  for  professional  men.  The  proposed  bm' 
band  round  tlra  waist,  like  the  soldier'a  belt,  tends  )> 
rupture. 

ItaUnd,  July  11.  ComiTST  Bvaava. 

THE   HARMONIUM.— "J.    C.   P."  AND   "ALBX- 
ANDBA." 

[60]  Sib,— In  reply  to  "  J.  C.  P.,"  who  requires  in- 
formation about  the  best  forms  of  reed  organs,  I  so 
sorry  to  say  I  have  not  much  of  that  same  to  communi- 
cate, but  the  little  I  have,  he  is  quite  welcome  to.  I 
may  add,  that  the  reference  I  make  to  patents,  ACm 
may  rery  probably  put  him  on  the  track  of  additional 
information.  Myers's  patent,  containing  a  nieoilicatieii 
of  the  mean*  of  rarying  the  pitchea  ot  reeda  throogb- 
out  the  entire  compass  of  the  inatmmeat  at  coot,  >> 
No.  8164,  price  Is.  lOd.  I  hare  not  much  faith  in  (he 
possihili^  of  carrying  this  out  in  practioe,  beeonA 
from  the  difference  in  the  lengtha  of  the  reeds  in  tka 
bass  aud  treble,  and  the  fact  that  those  diffeienoes  ia 
length  are  not  the  only  means  employed  to  produce  the 
required  succession  of  sounds,  I  cannot  conceive  be* 
to  make  the  oompiessers,  which  alter  the  ribiatiiM! 
length  of  each  reed  in  an  Eolophon  or  harmoniam,  a^ 
that  they  shaU  raise  or  lower  the  pitch  of  each  on*  W** 
the  required  amount  in  relation  to  the  others;  bntu 
"J.  C.  P."  procures  and  reads  this  and  the  other 
authorities  I  shall  refer  to,  he  will  che^ily  acqnhw  *>■ 
amount  of  information  which  I  could  not  commnnicat* 
without  occupying  a  larger   space  in  the   EiieUSB 
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itMcauric  than  I  ihooldlw  justified  in  doing  on  a  snb- 
jeet  of  not  very  genenl  interest.  Indeed  I  hare  lately 
ocoQpied  so  mneh  of  that  space  on  musical  and  other 
subjects,  that  I  think  it  is  quite  time  I  eiercised  a  wine 
discretion  and  occupied  less  of  it  with  m.v  man;  lacn- 
brations.  I  hare  not  quite  forgotten  Mr.  Bpence's 
designation  of  me  as  '*  the  uniTersal  letter  writer." 

Dmy  and  Mnndies'  patent,  No,  6069,  price  lOd.  (my 
ovn  £olophon  is  constmcted   on  their  system  of  air 
chambers  or  short   pipes  composed  with  free  reeds). 
Wtaeatstone's  patent,  No.  10,041,  price  2s.,  describing  a 
combination  of  reeds  and  air  chambers  in  the  form  of 
stopped  pipes  placed  a  considerable  distance  above  the 
free  reeds,  which,  under  these  circnm stances,  induce 
IMwerfol  resonances  in  the  masses  of  air  contained  in 
those  pipes  or  air  chambers,  will  afford  him  much 
practical  information  «nd  food  for  thonght.    Yet  more 
M  contained  in  Wheatstone's  patent.  No.  10,041  price, 
Sb.   on    what    may,    in  contradistinction    to  free,   be 
fairly  termed  xtHsy  reeds;  for  although  Wheatstone 
was  not  the  first  inventor  of  these  (Professor  Robison 
was  ; — see  his  Mechanical  Philosophy  edition  of  1804), 
he  was  their  great  improver,  for  he  showed  how  they 
oonld  be  made  to  utter  not  only  the  reed  tones  proper 
to  them  but  also  to  cause  the  vibrations  of  a  tabU 
iTharmonu,  or  true  soundboard,  and  thereby  compel  it 
to  utter  its  own  sonnds  in  nnison  with,  and  in  addition 
to  the  reed  tones.    'While  on  Wheatstone  I  have  much 
pleasore  in  bearing  testimony  to  the  fulness  and  luci- 
dly of  his  specifications:  he  leaves  nothing  to    the 
reader's  imagination,  bnt  makes,  by  his  drawings  and 
annsoally  clear  descriptions,  the  matter  plain  to  the 
"  meanest "  capacity — my  own  for  instance. 

Uay  I  presume  to  give  "  J.  C.  P."  jnst  one  little  bit 
at  advioe,  and  that  is  to  endeavonr  to  carr^  oat  oar 
Prineeaa  Alexandra's  idea,  and  make  an  harmonium 
vhicb  shall  deserw — from  the  great  variety  of  the 
timbre  of  its  different  ranks  of  reeds — ^the  title  of 
wind  "organ?"  Nothing  palls  like  monotony.  Notoubt 
tile  haraoninm  of  the  future  suggested  by  my 
friend  "W.  T."  is  not  a  small  affair;  bat  then  his 
ideas  are  based  on  his  familiarity  with  such  instnunents 
as  the  organ  at  the  ohnroh  of  St.  Sepulchre  and  similar 
anything-bnt-snull  instmments,  but  I  think  I  can  see 
pnttj  deariy  that  both  he  and  the  Princess  are  quite 
right  in  their  demand  for  variety  of  timbre,  so  I  shoold 
raoommend  "  J.  C.  P."  to  go  in  for  something  like  it, 
and  provide  bellows — Qy.  more  than  tms — large  enongh 
to  anaUs  him  to  add  half  a  dozen  ranks  of  reeds  at 
any  fotnre  time  whan  he  has  tired  of  the  familiar  tone 
of  his  first  loves. 

Before  commencing  opetations,  let  me  earnestly  en- 

traat  him  carefolly  to  examine  the  professional  har- 

mooinm  advertised  in  several  Nos.  of  the  Eicolisii 

MBOHUao,  and  probably  deservedly  commended  by 

HarkEUor;   also  the  best  productions  of  Alexander, 

Bamsdeo,  Evans,   and  last  but  not  least,  of  Herman 

Smifli,  who  has  afforded  the  readers  of  the  Enolisu 

Kbohahic  so  large  an  amount  of  practical  information 

—which  I  trust  "  J.  0.  P."  has  read — and  who  promises 

yet  more,  for  which  I  hopefully  and  anxiouly  wait.  I  also 

Jaeommend  him  to  use  every  opportnnityof  picking  up 

knowledge  by  reading  and  observation  of  the  pnotiee  of 

the  mastarsof  this  art,oa  the  principle  of  Uie  wise  precept, 

"  in  all  thy  gettings  get  knowledge."    (N.B.  If  you  can 

getmoneyauo,  so  mooh  the  better)  too.  For^nany  years 

I  have  carried   this  precept   oat  in   the   matter   of 

"  strynged "     musical    instruments,    the    piimoforte 

•specially,  bat  I  am  yet,  notwithstanding  a  pretty  ex- 

teosivo  exporienoe — very  glad  to  avail  myself  of  the 

pvaotical  ezperi«ice  and  ability  of  my  fellow  correspon- 

d«it  "W.  T."  (By  the  way  I  sei,  "Alexandra"  says,  that 

when  writing  about  his  harmonium  of  the  future,  he 

signed  "  B.  T.")  to  carry  out  my  orotoheta ;  for  after  all, 

we  amateurs,  however  clever  we  may  be,  or  rather  think 

oanelvss,  at  the  thinking  business,  are  usually  poor 

lunds  at  the  praotisaL 

Tbs  Habkohioub  Bi^ACKsmra. 
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THE  UAMICHOBD-QUEBY,  WHAT  IS  IT  ? 
C61]  So, — ^This  instrument,  and  many  of  its  pre- 
decessors, is  figured  in  Bimbanlt's  "History  of  the 
Pianoforto,"  and  he  thinks  it  was  simply  an  extra  long 
and  superior  kind  of  clavichord.  The  maaichord 
most  not  be  confounded  with  "ye  mono  chordis," 
iriiiob  seams  to  have  been  simply  a  name  prevalent  in 
SeoUand  and  elsewhere  for  the  clavichord.  I  have 
littls  doobt  the  maaichord  was  a  species  of  clavichord, 
differing  tmm  the  ordinary  instrament  of  that  name 
in  the  oonstmetion  of  its  tangents  or  string  strikers. 

Probably  there  were  two  elaviohords,  the  one  with 
clothed  tangents  and  the  other  with  its  tangents  of 
nneover»d  metaL  I  strongly  snspect  the  latter  ia  the 
ttstrumont  whose  name  used  to  be  written  cUrichord, 
from  the  French  word  cloir  (dear),  for  its  tones  would 
be  much  brighter  than  those  of  one  whose  tangunta 
were  clothed,  even  if  only  with  vellum.  The  fact  that 
""  ™^'*'"*  "**•»  clothed  tangents  has  come  down  to 
oar  time  is  no  proof  that  sneh  never  existed,  for  their 
olotbing  may  in  the  course  of  perhaps  oentaries  have 
perubed,  just  as  the  clothing  of  the  notion  of  the 
piano  often  does  in  a  few  years,  with  the  assistance  of 
moth. 

Although  I  have  not  seen  an  ancient  clavichord  with 
elothing  on  its  tangents,  I  have  seen  a  modem  one. 
Abont  two  years  ago  one  of  this  kind,  of  Oerman 
make,  which  belonged  to  the  lato  Ifr.  Prowse,  was  sold 
by  Messrs.  Pnttiek  4  Simpson.  I  traced  it  to  the 
possession  of  the  bandmaster  of  the  Royal  Artillery, 
bnt  conid  not  recover  it.  I  suspect  this  u  properly  a 
modem  manichord,  and  that  by  simply  tidcing  the 
leather  coverings  off  its  tangents,  it  would  cease  to  be 
one,  Mid  become  a  elariohord. 

Thb  HuuioNiouli  BLACKurrH. 


[09]  Sib, — Considering  that  the  keyboard  was  em 
ployed  to  open  the  valves  or  pallets  which  admit  air  to 
organ-pipes  at  least  as  early  as  the  ninth  century,  it  seems 
rather  improbable  that  the  same  contrivance  (probably 
reduced  iu  width  to  snit  the  fingers  instead  of  the 
fists  of  the  never-to-be-forgotten  "organ-beater," 
whose  descendants  are  far  from  extinct  nntil  this  day) 
was  not  employed  to  put  in  motion  the  strings  of 
musical  instruments  designed  on  the  model  of  the  harp 
or  the  cythera.  At  a  period  of  probably  a  thonsand 
years  ago  it  is  quite  likely  that  tlm  was  done  in  those 
eastern  countries  in  which  the  pipe  and  free  ri'ed 
organs  have  been  known  in  a  more  or  less  complex 
form  from  a  period  anterior  to  any  historic  records  we 
are  acquainted  with.  Our  ignorance  of  such  records  is 
at  best  only  negative  evidence  of  their  non-existence, 
or  that  stringed  musical  instruments,  sonndcd  by 
manuals,  bad  not  been  constructed — au  assumption 
based  on  the  too  common  fallacy  of  making  our  igno- 
ranoo  a  measure  of  posBibilities.  As  well  might  it  have 
been  assumed  that  America  did  not  exist,  because 
centuries  elapsed  before  Colombus  re-discoTered  that 
division  of  the  earth ;  and,  as  the  knowledge  of  its 
existence  had  died  out,  a  gpoloRist  of  the  period,  with 
that  turn  for  hypothetical  H]iecnlation,  if  not  for  logical 
deduction,  which  distinguished  the  predecessors  of 
Lyell,  might  have  learui^y  proved  (to  his  own  satis- 
faction at  least)  that  (like  V'enns  anno  domini)  what 
used  to  be  termed  the  fourth  quarter  of  the  world  had 
just  risen  from  the  sea.  N.B. — Mathematics  had  not  at 
that  early  period  been  sufficientiy  developed  to  enable 
us,  by  a  very  different  kind  of  calculation  to  that  deno- 
minated the  differential  calculus,  to  "  kalkalate  "  that 
An-itralia  was  a  fifth  guarter  of  the  globe.  It  would  be 
well  for  us  if  our  astat*i  ChanwUor  of  the  Exchequor 
could,  by  a  similar  "  kalkolatiou,"  repeatedly  convert 
four  quarters'  taxes  into  ttve,  for  then  a  handsome 
surplus  would  be  the  normal  condition  of  revenue,  and 
we  might  hope  John  BrigUt's  snmmnm  bonum  Of 
earthly  happiness,  "a  free  breakfast-table,"  might 
soon  be  realized.  Verily  our  stout  Quaker  thinketh  of 
carnal  things. 

The  earliest  keyed  musical  instrument  with  strings 
of  which  wo  have  any  record  is  the  keyed  cythera  or 
clnvicytherum  ;  and  its  earliest  known  representotion 
exhibits  it  standing  upright,  just  as  if  some  clever 
fellow  of  the  period  did  wlint  was  afterwards  patented 
in  England  about  IHOO — riz.,  put  keys  to  a  harp.  Un- 
fortunately the  patent  rolls  of  that  early  time,  when 
clavicythcra  were  made  for  love  or  mono}-,  have  not 
been  found  either  in  that  receptacle  for  vnteen  antiqui- 
ties, the  British  Museum,  or  an^'where  else  that  I  am 
aware  of ;  so  I  cannot  at  present  determine  the  interest- 
ing question,  whether  King  Nebnchadnezzar,  when 
tired  of  the  cares  of  state,  set  us  the  first  recorded 
example  of  "  monarchs  retired  from  business  "  (b}' the 
way,  I  fear  Dr.  Doran  forgot  him),  and  wisely  recruited 
his  exhausted  energies  by  a  diet  "  intirely  vegitable," 
Hi  those  innocent  advertisements  of  vegetable  rank 
poisons  express  it  —  I  was  saying  that  whether  he, 
under  the  circumstances  of  his  forced  residence  in  the 
country  (I  mean  when  like  my  horse  he  was  "  put  out 
to  gross"  for  the  season),  solaced  himself  with  his 
clavicythemm  as  Queen  Elizabeth  said  she  did  with 
her  virginal  (I  fear  in  her  case  female  vanity  had 
something  to  do  with  it),  we  have  nnfortnnately  no 
means  of  ascertaining ;  for  the  writings  of  the  harmo- 
nious blacksmith  of  that  early  period  have  (if  ever 
they  existed,  I  have  not  seen  them)  as  certainly 
perished  as  those  of  the  somewhat  garrulous  person  who 
had  that  tiUe  imposed  on  him  in  early  hfe  will  do 
when  something  better  is  written  (N.B. — Doing  this 
would  be  far  from  dilBenlt)  to  more  worthily  occupy  the 
place  in  our  jonmal  which  his  writings  don't  deserve. 

In  the  clavicythemm  the  strings  were  treated  like 
those  of  the  harp,  the  lute,  the  guitar,  and  modem 
nnsuocessful  students  are  "  until  this  day" — i. «.,  they 
were  plucked.  I  only  hope  the  latter,  who  are  not  in- 
variably sainte,  ntter  as  sweet  sounds  when  they  under- 
go (tor  their  good)  this  very  needful  process,  as  the 
musical  instmmente  enumerated  do,  and  that  the  said 
students  don't  become  "  instmmente  of  wrath,"  or 
ever  ntter  sounds  associated  with  the  idea  of  "con- 
demnation." When  the  clavicythemm  was  laid  on  its 
side  it  became  the  spinet,  and  when  the  spinet  was  put 
into  a  rectangular  ease  it  became  the  virginal.  Both 
gradually  developed  into  the  harpsichord,  certainly  the 
king  of  ite  class ;  bnt  perhaps  I  am  a  partial  judge, 
and  I  confess  to  a  wealmess  for  one  of  my  early  loves. 
It  is  not  needful  I  should  describe  so  comparatively 
well-known  an  instrument  here,  for  I  have  done  so 
at  pretty  considerable — perhaps  rather  too  great — length 
in  my  appeal  for  the  earthly  salvation  of  ancient  musical 
innocente  from  the  Herod-like  destruction  they  undergo 
from  the  modem  Goths  and  Vandals,  who  work  their 
wicked  will  on  them,  to  the  great  sorrow  of  collectors, 
who  would  be  willing  to  pay  almost  any  ransom  to 
rescue  them  from  their  captirity  among  those  barbarians. 
The  whole  generation  of  harpsichords,  spinets,  ftc., 
whose  strings  are  plucked  by  plectra  not  held  in  the 
hand,  or  by  the  finger  iteeU,  were  deficient  of  the 
power  of  expression,  nntil  other  means  of  causing  the 
vibrations  of  these  strings  was  resorted  to.  The 
example  of  the  various  harmonicas,  as  for  instanee, 
that  formed  of  pieces  of  wood  (probably  the  most 
ancient  of  all),  which  has  risen  from  the  dead  with  a 
new  Ortek  name.  Xylophone  (N.B.  It  has  very  little 
"  phone  "  in  the  musical  sense,  and  ite  sounds  have  a 
strong  family  likeness  to  those  elicited  when  Pnnch's 
wooden  cudgel  comes  in  contact  with  the  almost 
humanly  wooden  head  of  another  puppet — it  is  far 
inferior  to  the  old  wooden  harmonica  in  the  East  India 
Museum)  and  yet  more  that  stringed  harmonica  the 
aantlr,  which  we  call  dtddmer,  natorally  led  to  the 


substitution  of  a  hammer  for  a  plectrum,  and  this  pro- 
duced the  first  "  forte  piano,"  with  keys,  for,  in  truth, 
all  the  harps,  lutes,  cytheras,  and  dulchners,  were  truo 
pianofortes  in  the  musical  sense — i.e.,  they  were 
capable  of  expression,  and,  therefore,  piano  fortes  in 
the  musical  sense  of  those  words. 

The  earliest  pianoforto  with  keys  of  which  we  know 
any  examples  is  termed  the  clavichord,  probably  from 
olavia,  a  key,  and  chorda,  a  string.  I  have  before  folly 
described  this  instrument,  so  I  refrain  from  vain  repe- 
tition. Whether  the  hammer  which  strikes  the  string 
be  rigidly  fixed  in  the  key  or  delaohed  from  it,  so  long 
as  it  is  a  hammer,  it  enables  the  performer  to  vary  the 
loudness  of  the  sounds — t.  e.,  to  play  with  expression, 
which  a  plectrum  moved  by  a  key  does  not,  hence  all 
hammer  luatruments  are  true  "  forte  pianos." 

It  is  by  no  means  certain  that,  although  the  earliest 
now  known,  the  clavichord  was  the  earliest  of  hammer 
instmments ;  it  is  at  least  probable  that  some  action 
more  resembling  that  of  the  drumstick,  or  the  striker 
held  in  the  hand  of  the  dulcimer  playar,  preceded  the 
tangent.  Making  the  striker  or  hammer  perform  the 
function  of  a  bridge  rather  seems  a  refinement  which 
could  hardly  occur  to  a  performer  on  the  dnlcimer  who 
was  compelled  to  lift  up  his  striker  immediately  after 
he  had  struck  the  string  with  it,  or  he  wonld  have  pro- 
duced the  effect  termed  blocking  by  pianoforte  makers- 
Perhaps  on  the  principle  that  all  discoveries  are  said  to 
be  accidente — wbich,  by  the  way,  is  a  gross  error,  they 
are  far  oftener  the  resnlt  of  profound  thonght  and 
careful  experiment — the  tangent  of  the  doloiuier  may 
have  been  suggested  by  the  falling  of  a  hard  body  (a 
thing  I  hope  I  never  may  become,  I  prefer  being 
sneered  at  as  a  "toft  body,"  if  sympathy  for  the 
suffering  of  others  deserves  that  title)  across  the 
string,  and  at  once  putting  it  into  vibration  and, 
by  shortening  its  A-ibrating  portion,  raising  its  pitch. 
It  did  not  require  a  remarkably  clever  artist  to 
transfer  this  effect  by  employing  a  striker — i.  c,  the 
tangent,  fixed  in  the  key.  I  think  (althoogh  but  a  "  soft 
body  ")  I  could  have  done  nearly  as  much  myself;  but 
then  it  is  so  extremely  easy  to  set  the  egg  upright  when 
some  one — too  often  utterly  forgotten — ^has  broken  ite 
end  ready  for  you.  Many  great  reputations  are  very 
cheaply  made  in  this  way ;  but  man  has  a  perverse 
proolirity  to  set  up  idols  and  shams  for  worship. 

The  earliest  hammer  harpsichords  or  pianofortes,  in 
the  modem  technical  sense  of  the  word,  of  which  any 
known  record  exists,  arc  those  mode  by  Christofoli,  of 
Padna,  in  or  before  1701.  In  these  (which  are  fully 
described,  and  their  action  figured,  in  the  "  Oiornale 
de'  Litterati  d'  ItaUa,"  a.d.  1711)  the  hammer  acte  like  a 
drumstick,  or  the  striker  employed  to  vibrate  the 
strings  of  the  dulcimer — i.  e.,  they  rotate  on  a  hinge  or 
ceutre.  So,  in  the  modem  technical  sense,  Chri^tofali 
was  the  first  pianoforte  maker  on  record.  It  is  remark- 
able how  far  this  early  Christian  father  of  pianoforte 
makers,  yclept  Christofoli,  wos  before  bis  time  ;  for  he 
especially  says  that  this  kind  of  harpsichord  ought 
to  have  much  tkieker  >tring$  than  those  of  the  ordinary 
sort.  Ho  also  anticipated  some  of  the  most  supposed 
comparatively  modem  important  improvements  in  the 
action,  especially  the  escapement  of  the  hopper  or 
hammer  lifter,  and  allowing  the  hammer  to  fall  into  an 
ocute-angled  receptacle,  thus  preventing  it  from  re- 
bounding to  the  string  by  a  contrivance  which  is  in 
principle  the  same  as  that  afterwards  re-invented  by 
Robert  Stodart,  and  patented  under  the  name  of  the 
check. 

I  have  already  said  that  to  produce  a  true  forte  piano, 
in  the  musical  sense,  the  hammer  need  not  be  de- 
tached from  the  key.  Neither  is  it  absolutely  essential 
that  it  should  rotate  on  a  hinge  or  centra  ;  in  a  word  it 
need  not,  except  as  o  matter  of  practical  convenience, 
be  a  Iner.  It  is  obvious  that  >f  the  tengent  of  the 
clavichord  were  guided  by  two  sockete,  similar  to  those 
which  guide  the  damper  wire-stickers  of  a  piano,  and 
its  edge  kept  at  a  right  an^e  with  the  string,  it  would 
act  even  better  than  it  does  when  fixed  in  the  key ;  for 
then  ite  path  is  not  quite  rectangular,  bnt  really  a 
circnlar  arc  whose  centre  is  the  key  balance.  Like 
such  a  tangent,  a  sticker,  whose  top  surface  might  be 
of  wood,  either  clothed  with  leather  or  felt,  or  not 
clothed  at  all,  similarly  guided,  could  be  employed  to 
strike  the  string ;  and  if  the  key  were  prevented  by  a 
bock  touch  or  otherwise  from  lifting  the  supposed 
sticker  with  rectangular  motion  quite  np  to  the  string, 
ite  path  wonld  be  completed  by  ite  momentum  —  it 
would  ttrUre  and  rebound  from  the  string.  This  ex- 
tremely simple  action  was  not  I  believe  evolved  out  of 
the  depths  of  my  consciousness,  as  Kant  wonld  have 
expressed  it;  bnt,  if  I  am  not  mistaken,  it  was 
aotnally  used  by  Marins,  in  one  of  his  three  clavidens 
it  mallet  o.D.  1716.  It  seems  to  be  the  rale  "  in  tUtt 
case  made  and  provided,"  that  old  things  shall  be  re- 
invented and  letters  patent  obtained  for  them.  This 
not  ver}-  valuable  invention,  in  a  practical  sense,  was 
no  exception  to  that  good  old  mle ;  for,  in  1787,  Master 
Humphrji  Walton  (not  him  of  the  clock)  patented  a 
combmation  of  It  with  the  ordinary  hinged  or  centred 
hammers.  It  does,  indeed,  seem  a  strange  way  of 
striking  the  strings  of  a  piano  to  do  it  by  means  of 

Eunches — for  this  is  just  what  Walton's  perpendicular 
ammers  are — which  pnnches  are  themselves  struck  by 
ordinary  hammers.  The  much  older  plan  of  hitting 
the  strings  with  the  hammers  themselves  seems  at  once 
simpler  and  more  effective,  but  we  must  not  be  too 
severe  on  poor  Walton :  perhaps  he  was  actaoted  by  the 
best  of  motives  ;  and,  as  he  was  prevented  from  using 
the  check  by  R.  Stodart's  then  existing  patent  right, 
he  beuevolentiy  devoted  his  ingenuity  to  contrive 
something  .prodncing  the  same  result  as  Stodart's  in- 
vention, not  within  the  psrci^ui  of  his  patent,  which 
might  afford  the  musical  public  similar  advantages 
without  that  public  being  whollydependent  on  Robert 
Stodart.    MevertheleBa,  Master  Walton  seems  to  have 
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Iwan  a  pnident  man,  and  b;  no  means  entirely  nnder 
the  infloeaoe  of  beneToIent  feelingi  and  aeU-aacriflce ; 
for,  if  he  reliered  his  oontemporary  mnaical  cUenti 
from  their  entire  dependence  on  R.  Stodart,  he  did  not 
fail  to  take  oat  a  patent  for  hi*  inrention,  thereby 
making  hia  muBical  cUente  depeiuUnt  tm  kimtflf. 
Perhaps  oneirho  diligently  searches  that  mine  of  in- 
formation, involuntary  self-sacrifice,  and,  let  me  add, 
vhat  the  phrenologiBtB  term  '*  acqoisitiTeness,"  yclept 
the  Patent  Becmds,  might  light  on  certain  and  sundry 
similar  instances  of  that  rery  moderate  example  of  the 
manifestations  of  baterolenoe  and  self-sacrifice  vhich 
vas  exhibited  by  Homphiy  Walton,  whose  pnraaits, 
howerer  selfish,  were  at  least  not  open  to  the  reproach 
of  cmelty  to  animals,  like  those  of  his  namesake  and 
piscatorial  predecessor,  Isaac. 

Robert  Stodart  patented  the  check  for  grand  pianos 
in  1777.  So  slow  are  the  race  of  pianoforte  makers  to 
adopt  even  prored  improvements,  that  it  was  not  Qutil 
1825  Messrs.  Broadwood  patented  its  application  to 
square  pianofortes.  After  this  example  of  snail's 
progress,  I  should  be  a  bold  man,  indeed,  if  I  could 
expect  any  of  my  supposed  improvements  to  come  into 
nse  daring  this  centorr ;  and  1  should  be  a  ver>'  ancient 
fogy,  indeed,  were  I  to  live  to  see  the  commencement 
of  the  next.  We  are  told  to  cast  our  bread  upon  the 
waters,  which  is  no  donbt  a  moral  duty — especially  if 
we  take  reasonable  care  that  it  is  bread,  and  not  a 
stone  that  we  cast ;  bnt,  in  some  cases,  it  requires  a 
great  "  many  days  "  before  it  can  be  expected  to  re- 
appear, and  the  old  fogy  don't  expect  "  dis  child"  will 
live  to  see  it. 

Thk  OuuioinoOB  Blacksuitb. 


BETTING   AND   FINDING    THE    POSITION   OF 
ECCENTRICS.— TO  "PAUL  PRY." 

[68]  Let  A,  B,  C,  D,  reprment  the  end  of  the  shaft, 
10  in.  diameter ;  let  6  in.  be  the 
travel  of  valve,  which  is  the  dia- 
meter of  the  inner  circle,  1,2,8,4. 
Let  the  lap  =  1  in.,  and  the  lead 
|th  of  an  inch ;  add  the  lap  and 
lead  together,  and  set  it  off  from  X 
to  0;£aw  the  line,  6,0,6.  Aline 
drawn  from  the  centre  through 
points  VI  and  VI  to  the  circum- 
ference is  the  centre  of  the  key- 
way  of  the  sheaves.  The  above 
is  osed  for  marine  engines,  and  is  quite  proper. 
JoBX  W.  Bedvoiu). 


SHORTHAND. 

[64]  Sib, — "W."  says  that  Pitman's  system  "is 
founded  on  pbilosopbical  principlea."  Most  decidedly 
Lewis's  is,  and  ( to  qnota  "  W.'s  ".  words)  "  its  alphabet 
may  truly  be  called  the  alphabet  of  nature,  as  it  con- 
tains a  sj-mbol  for  each  sunple  and  distinct  sound  in 
our  language."  Lewis  says  in  his  book — "  In  short- 
hand the  characters  most  be  simple,  and  yet  so  per- 
fectly distinct  in  their  expression  that  no  one  character 
can  be  mistaken  for  another.  Those  characters  that 
are  most  easily  written  and  joined  must  be  assumed  to 
signify  the  letters  or  the  sounds  most  frequently  used, 
the  more  nnasoal  sounds  being  represented  by  the  less 
simple  characters."  He  exphuns  his  method  of  obtain- 
ing the  characters,  and  points  out  the  reasons  for 
making  use  of  those  of  certain  forms,  and  rejecting 
others-  With  "  W.'s"  remarks  on  phonography  I  en- 
tirely agree ;  but  Lewis's  system  is  as  much  one  of 
phonography  as  Pitman's — both  systems  are  phonetic. 
Pitman's  is  the  most  well-known,  owing  to  the  existence 
of  those  periodicals  enumerated  by  Mr.  Cridland ;  they 
are  the  life-blood  of  the  system,  and  were  they  to  be 
discontinued,  I  beUeve  it  would  fast  lose  its  popularity. 
Mr.  Cridland  would  doubtless  have  been  as  successful 
with  Lewis's  system  as  he  has  been  with  Pitman's,  in  a 
considerably  shorter  time.  It  does  not  at  all  follow 
that  the  most  popular  system  is  the  best,  Lewis's  is  com- 
paratively unknown  on  account  of  its  expense.  Mr. 
Robinson  admits  that  in  Pitman's  system  a  case  may 
occur  (though  rarely)  "where  the  grammatical  construc- 
tion of  the  sentence  wonld  not  be  a  guide  to  the  reader 
where  thin  and  thick  strokes  were  not  observed ;" — as 
Lewis  does  net  nse  thin  and  thick  strokes,  no  such 
case  can  possibly  occur  in  the  use  of  his  system.  Mr. 
Bobinson  goes  on  to  say  that  the  "  prolific  resources 
of  phonography  wouldproride  for  the  emergency,"  but 
does  not  state  how.  This  is  rather  vague.  The  lost 
sentence  in  Mr.  Cridlaud's  letter  is — to  say  the  least — 
peculiarly  worded. 

0  Let  us  compare  the  two  s}'stems,  taking  the  vowels 
first. — Pitman  makes  great  use  of  the  dot,  and  in 
his  preface  calls  it  one  of  the  briefest  signs.  This  is 
correct  as  regards  space,  but  not  time,  for  as  much 
time  is  ooonpied  in  forming  a  dot  as  three  or  four  letters, 
because  of  the  utter  impossibility  of  joining  it  to  another 
character ;  he  uses  a  thick  dot  to  represent  the  sounds 
AhfOt  ;,  as  in  ains,  aptj  eat,  and  a  thin  one  for  a,  f ,  i, 
as  in  at,  <(,  it,  a  short  thick  stroke  for  au,  o,  oo,  as  in 
all,  opt,  oou,  the  same  stroke  thin  for  o,  a,  oo,  as  in  on, 
«p,/tiU,each  of  these  in  three  different  positions ;  also 
three  small  ticks,  one  of  them  at  three  different  incli- 
nations, all  of  them  to  be  put  in  either  one  of  two  poai- 
tionaforthe"  compound  vowels  "  i,  oi,  otc,  as  in  ice,  oil, 
mcl,  new,  vine.  "  When  a  vowel  is  placed  on  the  left  hand 
side  of  an  upright  or  sloping  letter,  or  above  a  horizon- 
tal one,  it  is  to  be  read  hrfon  the  consonant ;  and  vchen 
on  th«  Tight  hand  side  of  an  upright  or  sloping  letter  or 
ttlofw  a  horizontal  one,  it  is  read  after  the  consonant ; " 
there  is  thus  a  great  chance  of  misplacing  a  vowel. 
Lewis  is  obviously  right  in  stating  that "  when  the  writer 
is  in  baste,  it  is  impossible  to  be  very  exact  in  the 
placing  of  the  points,  and  the  misplacing  of  cue  will 


deceive  the  reader  more  than  the  entire  omission  of 
it."  It  will  be  olearl;  seen  from  the  above-quoted  rule, 
that  when  compared  vrith  Lewis's  system  Pitmoa's  has 
•<2  positioDS  for  the  vowela— viz.,  tluee  on  each  side  of 
the  consonant — whereas  in  the  former  sj'stem  it  is  not 
of  the  least  censequence  on  which  side  of  the  consonant 
the  vowel  is  placed.  It  is  inserted  as  near  its j>roper  situa- 
tion as  convenient,  otherwise  its  position  is  immaterial, 
whether  top,  bottom,  or  middle,  above  or  below,  right  or 
left  hand  side ;  it  is  often  more  convenient  to  place  a 
vowel  on  one  side  than  on  the  other — this  cannot  be 
done  in  Pitman's.  Lewis  has  five  small  distinct  characters 
— all  made  with  the  same  facility  as  a  dot — for  the  vowels, 
but  none  for  the  diphthongs,  for  which  he  uses  the  cha- 
racters representing  the  nearest  vowel  sound.  I 
always  employ  a  short  vertical  stroke  to  represent  any 
diphthong  not  having  the  sound  of  a  single  vowel ;  not 
the  least  difficulty  is  experienced  in  reading  the  dicta- 
tion a  longtime  afterwards,  although  Pitman's  "long," 
"  short,"  and  "  ccmpoand  "  vowels  are  entirely  avoided. 
It  is  simpler  to  insert  two  vowels,  such  as  a«  in  the 
Lewisian  system,  as  the  e}iaTaeUn  only  have  to  be 
remembered,  than  one  diphthong  {au  tor  instance)  in 
Pitman's,  in  which  the  poHtion  aleo  has  to  be  studied. 
Pitman  also  has  four  characters  representing  in  dif- 
ferent positiens  twelve  double  letters  formed  withy  and 
IT  as  yak,  yoo,  «ra«,  Ac,  "they  are  written  htavy  for 
LONG  and  light  for  short  vowels,  as  in  yotej,  youth,  tralk, 
&c.,"  Lewis  has  no  such  complex  divisions.  These 
characters  as  regards  place,  are  subject  to  the  same 
rules  as  the  vowels,  each  class  of  which  is  subdivided 
into  Jlrtt,  $eeond,  and  third  place  vowels,  according  to 
tbeir  position.  Pitman  says  "When  a  vowel  comes 
between  two  consonants  it  inossible  to  write  it  either 
after  the  first  or  before  th'seeond.  To  secure  uni- 
formity in  the  vrriting  of  pbonographers,  the  following 
general  roles  are  establisned : — First-place  vowels  are 
written  after  the  first  consonant.  Second-plaoe  vowels 
are  written  after  the  first  oonsonant  when  they  are  long; 
and  before  the  second  when  they  aiethort.  Third- 
place  vowels  are  written  before  the  second  consonant. 
The  rule  for  a  second-place  short  vowel  does  not  apply 
when  the  second  consonant  is  the  circle  S."  Can 
there  be  nothing  simpler  than  all  this? 

Let  us  now  compare  the  consonants  and'  peculiari- 
ties of  the  two  systems. 

Pitman  uses  eighteen  Hgemt  signs  to  represent 
twenty-four  consonants  or  combinations  of  consonants. 
Eleven  of  these  are  nsed  twiee — thick  and  thin — 
mostly  representing  «Twi1ar  sounds,  but  r  and  v,  1 
and  y,  ng  and  r,  have  the  same  characters  respee- 
tively,  thick  and  thin,  although  greatly  differing  in 
sound.  Five  consonants  have  each  two  different  signs, 
and  h  has  three  different  signs. 

Lewis  has  seventeen  d^erent  signs  to  represent 
seventeen  consonants,  and  tan  other  signs  to  represent 
ten  doable  consonants  of  freqnent  occurrence,  such  as 
61,  br,  ;(,  Ac.  Some  of  the  signs  are  the  same  in  both 
systems,  but  they  do  not  represent  the  same  letters. 
Pitman  gives  the  sound  Zk  a  character ;  how  often  is  it 
required  ?  He  has  also  given  ng  a  character  ;  these 
letters  mostly  occur  in  the  terminations  ang,  ong,  ing,  or 
ung,  for  which  Lewis  uses  the  characters  for  the  vowels  a, 

0,  i,  u,  pl^ripg  them  in  the  most  convenient  position 
below  and  at  the  end  of  the  word ;  it  is  seldom  neces- 
sary to  write  these  terminations  in  shorthand.  The 
prefix  eon  or  com  is  expressed  in  Pitman's  s^-stom  by  a 
light  dot  at  the  comencement  of  a  word,  and  the  affix 
ing  by  a  light  dot  at  the  end  of  a  word ;  there  is  no 
short  distinct  method  of  expres-ing  any  other  prefix  or 
affix  in  this  system.  Lewis  uses  ten  signs  representing 
twenty  prefixes,  and  eight  other  signs  representing 
nineteen  affixes,  so  that  in  many  long  words  the  primary 
and  terminating  syllables  may  each  be  written  with  a 
single  stroke  of  the  pen — the  affixes  are  always  joined 
to  the  word,  l^tmsn  writes  the  aspirate  h  either  by  a 
small  dot  prefixed  to  the  vowel  sign — thus  bringiug  two 
dots  close  together  !^«r  by  either  of  the  two  outer  cha- 
racters. He  also  nses  a  little  tick  at  the  commence- 
ment of  the  word  for  the  same  purpose.  Lewis  uses 
one  simple  character,  which  is  written  in  much  less 
time  than  the  dot,  and  is  all  that  is  requisite.  In  Pit- 
man's system  n  is  added  to  a  letter  by  a  "Jinal  hook  on 
the  left-band  side  of  a  descending  straight  letter,  or 
following  the  direction  of  a  curved -letter  ;"  2  andr  may 
be  added  to  other  letters  by  an  initial  hook,  and  it-  before 

1,  as  in  veil,  may  be  also  thus  expressed.  "  When  a 
thin  consonant  is  made  half  length,  that  is,  one  half  of 
its  nsual  size,  it  acquires  the  additional  power  oi  t,  and 
a  thick  letter  halved  expresses  d.  The  letters,  n,  n,  1, 
r,  are  made  half  length  to  express  the  addition  of  t,  and 
are  then  thickened  to  express  d.  When  a  verb  ends  in 
t,  the  past  tense  (if  formed  by  adding  the  syllable  ed) 
is  written  by  shortening  (.  A  vowel  placed  after  a  half • 
sized  consonant  is  read  before  the  added  letter."  Why 
all  this  compUcatien7  Lewis  has  nothing  of  the 
sort. 

Lewis  has'eight  "keysymbok,"  which  are  extremely 
useful — one  stands  for  Ac.,  another  for  viz. — one  points 
out  where  a  proper  name  occurs — another  where  there 
is  an  omission,  &c.  Pitman  has  nothing  corre- 
sponding to  these.  Lewis  uses  a  small  long-hand  g 
waced  after  a  question,  for  a  note  of  interrogation. 
Pitman  has  a  double  sign,  to  make  which — as  given  in 
the  "  Teacher  " — the  pen  must  be  lifted  txiee  t  It 
most  also  be  placed  be/ore  the  question,  which  is  ob- 
vioBsly  not  so  convenient  as  after.  He  represents 
TTSMTY-rouB  Small  ^ords  by  his  "  grammalogues  or 
letter-words,"  and  the  word  that  "  by  the  shortened 
sign  for  (A."  Lewis  represents  FirTT-rouB  by  his  "defi- 
nite contractions  for  small  words,"  and  nrrr-rouii  other 
words  of  freqnant  occnrrence  by  his  ticked  characters, 
which  are  merely  the  symbols  for  the  consonants  and 
doable  consonants,  with  the  addition  of  a  small  tick. 
There  is  thus  not  the  slightest  difficulty  in  remembering 
them.    A  very  useful  feature  in  Lewis's  system  is  the 


possession  of  figures,  which  are  formed  iraa  past»  af 
the  long-hand  figures.    They  may  ha  written  aepaixtt 
or  joined.      I  could  point  out  othar  advstitngs  ■  im 
Lewis's  system,  but  have  already  occupied  too  mcitji 
space.    Many  advocates  of  Pitman's  system  vrxU  a&y  i& 
is  "  simplicity  itself ! "   and  that  any  one  wiao  < 
master  it  is  a  fo<d.     Perhaps  so ;  but  what  rem 
there  to  burden  one's  mind  with  its  above-iaexit 
perfectly-  unnecessary  rules  and  regulations,    wbea   a 
much  simpler  and  yet  more  complete  iystenx  la  eqaa.' 
to  it  in  rapidity — if  not  superior  f   It  may  be  all  wcit  w«-B 
to  say  this  letter  proves  the  completeness  of  rsisoixrcr- 
of  Pitman's  system  over  the  Lewisian  or  axij-  aikt* 
system  ;  but  it  most  be  remembered  that  this  iao-cmlU4 
completuncss,    with    its   concomitant  rules,    ziia.y   l« 
earned  to  any  extent,  and  render  the  sy st«xn  eva 
more  complicated.     I  have  remarked  on  every  feajGn 
of  both  systems,  and  have  quoted  from  the  eli^vcBik 
edition  of  "  Pitman's  Phonographic  Teacher,"  to  avc^ 
iMi^-statemi'Uta ;  but  should  there  be  any  above,   I  hc^ 
to  be  corrected,  o-s  my  only  object  is  to  direct  "Htirmff 
to  the  best  system,  and  cause  him  to  avoid  all    whi^ 
jike  this,  are  as  "Mac  D"  remarks   "complex   ■■ 
unsatisfaotoiy."    Dryden  writes,  "  to  ignorance  all  u 
wit  that  is  abusive."    I  hope  no  one  will  favour  mc 
with  wit  of  this  kind  by  way  of  an  answer. 

In  conclusion,  let   me  ask — ^Doos  any  one  of  jtmr 

correspondents  know  Lewis's  system?    If  so,  xrillbe 

be  kind  enough  to  point  ont  any  complexity  in  it  ? 

ftuM 


AMK  W.  Gbisbsos. 


THE  CtTLTL'BE  OF  THE  MUSHROOM. 

[6S]  Sis,— "J.  T.  P.",  4360,  p.  S8S,  sboold  first  pro- 
core  a  quantity  of  horae  dn^j^ngs,  free  from  strav  and 
stones,  and  pile  them  into  a  he^i,  which  most  be  patted 
down  firmly,  and  allowed  to  heat ;  whan  well  warmed 
all  through  it  should  be  shaken  out  and  again  made  into 
a  hMip,  changing  the  sides  into  the  middle.  After  two  or 
three  of  these  "  heatings"  the  dung  will  become  sweet, 
which  may  be  known  by  p^n^«*g  a  piece  of  ^aaa  on  the 
heap,  and  if  the  water  that  condenses  on  it  is  clear,  the 
material  will  be  fit  to  form  into  a  bed.  The  bed  may 
be  of  almost  any  dimensions,  bat  a  ronadad  form  is 
best,  as  giving  a  greater  sarisoe  from  which  to  gathar 
the  mnshrooms:  some  say  Sft.  broad  by  Sft-  thick, 
rounded  off,  others  Itliii.  er  Sfl.  tUek,  ■■'^■'■g  to  no- 
thing. It  most  be  pot  tagsthar  nUbar  itmfy,  and 
should  be  neither  too  kot  nor  too  d^.  In  a  tew  days 
ths  heap  will  in  all  prsbsUIity  htatviolsBtly,  and  when 
the  temperatare  has  talkn  to  7(f  oi  7&°  Fahx..  win  be 
about  the  best  time  to  pat  in  the  i^wn.  Atlarthein- 
sertion  of  the  spawn,  which shooklbeVrakaBiiiio  ^eoaa 
the  size  of  hen's  eggs,  and  placei  in  holes  about  9  in. 
apart,  the  sarfaoe  of  the  bed  shaeld  be  patted  tosether 
with  a  spade,  and  then  covered  with  a  Iay«(  of  straw 
about  6  m.  thick.  In  abont  ten  or  twebedajra  examine 
the  bed,  and  if  yon  do  not  see  the  thin  -white  Uaiaenta 
of  the  myoeliom  aiireading  out  frosn  the  lumps  of  spawn 
it  is  certain  iiiat  the  heat  is  not  saScient,  ta  theajawn 
is  bad.  If  the  former  the  whole  bed  had  better  be 
polled  to  pieces  and  remade ;  if  the  latter,  proooro  fresh 
spawn,  which  should  be  placed  in  different  holes  to  tha 
first.  Bat  if  the  spawn  has  begun  to  run  yoa  may  pro- 
ceed to  cover  the  bed  with  an  inch  or  an  inch  and  ahalf 
of  g-iod  loam,  which  should  be  patted  close  and  gently 
watered,  and  the  covering  restored.  This  form  of  b«d 
will  do  for  a  cellar,  outhouse,  cupboard,  or  the  open 
air,  but  if  the  latter  it  should  be  covered  with  straw  at 
least  a  foot  in  thickness.  When  the  mushrooms  an 
gathered  a  little  earth  shoold  be  placed  in  the  hales 
whence  they  are  taken.  As  to  the  kind  of  spawn  to 
use,  I  think  the  French  is  undoubtedly  the  best,  «a  what 
is  generally  bought  at  the  seedsmen's  is  too  hard  and 
dry,  whereas  the  French  is  in  thin  flakes,  cut  fron 
heaps  fall  of  mycelium.  Droppiugs  obtained  from  a 
mill  track,  invariably  contain  spawn,  and  have  only  to 
be  placed  in  small  heaps  to  produce  abundant  crops  of 
mushrooms.  In  the  neighbourhood  of  Paris  these  deh- 
ciouB  fungi  are  grown  in  caves  either  undergroand  er 
excavated  in  the  side  of  a  hill,  and  even  in  deserted 
slate  and  stone  quarries,  as  atFrC-pillou,  Mcr^'-sar-Oisf, 
where  at  one  time  no  fewer  than  21  miles  of  beds 
were  in  full  bearing.  Of  coarse  in  these  oompacsr 
tively  warm  subterranean  caves  a  bed  does  not  reqoiit 
any  covering,  but  yields  abundant  crops  for  twe, 
three,  and  even  four  months. 

There  is,  in  fact,  scarcely  any  kind  of  waste  epace 
where  moriirooms  might  not  be  grown — ^in  pots  andoU 
tabs  under  the  stage  of  greenhcmses,  on  shelvee  is 
stables,  indeed,  in  any  situation  where  sufficient  done 
can  be  placed  io  heat,  or  merely  enongh  for  the  apawa 
to  spread  if  artificially  warmed.  tixxn.  Rtvea. 


CHEAP  GAS. 

[66]  SiB, — I  think  there  is  some  truth  in  the  old 
adage,  "  experience  makes  fools  wise." 

After  thiriy  year*  spent  in  the  manufacture,  distri- 
bution, and  Ute  testing  of  coal  gas,  I  may  pretend  to 
possess  some  information  on  this  subject. 

I  have,  at  the  present  time,  to  superintend  the 
distribution  and  consumption  of  gas  to  the  amount  of 
£6,0()0  per  annum  ;  and  one  of  my  chief  duties  is  to 
see  that  the  largest  amount  of  light  possible  is  obtained 
from  a  limited  consumption  of  gas. 

I  wonld  at  once  adopt  the  mode  of  improving 
common  coal  gns  by  carburization,  if  I  had  the  smallest 
hope  of  obtaining  any  real  lasting  benefit  from  it. 

"  C.  D.  C,"  in  his  letter  (p.  364)  says,  respectins 
my  answer  to  query  3819,  "  That  I  am  certainly 
not  well  informed  upon  the  real  facts  and  principles 
involved,  and  it  would  have  been  better  baa  I  given 
my  opinions,  and  then  invited  those  of  some  of  the 
talented  chemists  who  have  contributed  such  valuable 
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articles  in  the  pMM  of  the  Ekolibb  HxcHAinc.  I 
miut  eocfess  that  1  ud  not  a  talented  ohemist ;  and  it 
may  be  also  true  that  "  C.  D.  C."  Is  right  in  his  remark 
that  I  know  nothing  abont  the  carburizatioQ  o<  gas. 
Be  this  as  it  ma^,  I  will  now  add  some  of  the  facts  I 
do  know  respecting  improTing  oommon  coal  gas  \>j  the 
meaiis  of  carbnrization.  For  nearly  two  years  the 
procdss  of  carborizatiou  was  tried  in  the  city  of  London 
pablic  lamps,  under,  I  beUeve,  the  direetian  and  in- 
spection of  Dr.  Letheby,  and  yet  was  abandoned,  and 
boa  not  again  been  adopted.  Oreat  economy,  with 
increase  of  light,  was  at  that  time  promised,  according 
to  the  Uieory  and  estinute  of  the  projectors. 

To  ensDxe  economy  in  the  consumption  of  gas,  the 
oidinary  burners,  consomisg  &t«  feet  per  hoar,  were 
chan^sd  to  those  which  would  only  oensume  three  feet 
per  boar.  Of  course  the  gas  company's  bill  was 
tnAtuially  diminished.  Bat  what  abuat  the  increase  of 
light  ?  very  often  the  streets  of  the  City  of  London  wore 
in  comparative  darkness,  and  so  load  became  the  com- 
plaints of  the  pablic  that  the  anthoritieR  were  compelled 
Co  order  the  removal  of  the  carburizing  apparatas  and 
to  restore  the  ordinary  five-feet-per-hour  burners. 

I  am  well  acqaainted  with  the  fact  that  within  the 
laul  three  or  four  years  the  principle  of  carburization 
haa  been  revived  with  all  the  pretensions  to  originality. 
Many  fresh  patent*  have  been  taken  out.  The  apparatus 
now  in  use  no  doubt  are  superior  to  thoee  formerly 
employed.  But  the  main  difllcolties  still  exist, — namely, 
the  irregular  evaporation  of  the  liquid,  and  con- 
sequently the  uncertainty  of  the  light  obtained  from 
ma  passing  through  the  vapours  of  the  carburizing 
liqnids. 

The  following  i*  an  account  of  an  n^eriment  made 
bj  am  able  ebamiit  in  order  to  ascertain  the  rate  of 
evaporation  of  liquid  hydroearbon.  The  material 
cboiien  was  the  spirit  of  petmlenm,  at  light  a*  it  could 
be  procured,  being  about  '700  ^aoiflo  gravity.  8tb.  of 
the  above  were  placed  into  a  niitable  vessel  in  such  a 
manner  as  to  expoee  a  large  SQifaee  for  evaporation, 
and  on  passing  ataospherie  airthare-tluoaghby  means 
of  a  motive-pawer  meter,  a  very  large  and  rich  flame, 
^vittg  off  abrinilaiHiT  of  smoke,  was  tiie  result.  This  at 
the  coaunenoement,  when  adjusted  to  6ft.  per  hour,  gave 
» light  equal  to  sixteen  canoes,  but  speedily  the  flame 
became  peneptibly  Isas;  in  a  short  time  it  was 
diminished  to  a  iVBaduUe  extent.  After  twenty.six 
hours  menijr  a  Uae  Ught  «a«  obtained,  and  at  the  end 
of  foriy-ei^it  hoon  ao  flame  whatever  existed,  as  all 
the  volatile  eonatitaeBia  at  the  temperature  had  evapo- 
mted.  Onre-weighingthe residne,barely one-half ofthe 
total  quantity  hod  been  available.  This  dearly  demon- 
atrated  how  easily  peo^e  may  be  deceived  by  a 
earetully  prepared  experimeut,  for  at  the  com- 
mencement the  air  waa  ao  highly  charged  with 
carbon  a«  to  oecasion  the  gceateat  surprise ;  bat  at 
tiiis  was  of  such  short  daratioii  on  aeeonnt  of  the  very 
amall  qaastity  of  the  highly  volatile  material,  the  ex- 
periment  was  very  deceptive,  and  the  process  of  car- 
bonizing the  air  utterly  aselees.  In  cimelusion  I  may 
add,  my  former  remarks  in  Mo.  MS,  page  S60,  were  not 
made  without  well  oonsidezing  the  subject,  and  as  I  am 
in  ao  my  interested  in  any  |as  ocmpany,  or  the  mauu- 
iactnre  of  gte,  my  object  u  not  to  make  large  gas 
bills. 

I  have  one  of  Evans's  photameten  with  all  other 
Aoeessories  for  the  analysis  of  coal  gas  at  my  command. 
Very  recently  1  tested  a  new  carburetting  apparatus, 
but  tailed  to  realize  anything  like  60  per  cent,  saving. 
90  to  iiS  per  cent  was  the  very  bighest  average  I  cookl 
obtain.  Against  this  there  remains  the  uncertainty 
of  the  light  obtained  from  the  carburetting  process, 
the  expense  of  apparatus  and  naphtha,  the  atten- 
tion required,  and  last  of  all,  and  not  the  least  objec- 
tion, the  dangers  to  be  guarded  against  in  the  use  of 
highly  inflammable  petroleum.  £very  gas  consumer  is 
not  a  practical  chemist.  L.  M 


PRACTICAL  TELEGRAPHY. 

[67]  Sib, — Knowingyourreadinesstoassistinventors 
to  make  known  their  inventions  to  the  British  public,  I 
venture  to  send  you  a  few  linos  concerning  a  tele- 
graphic invention  which  is  qnite  highly  spoken  of  this 
aide ;  it  is  on  improvement  in  relay  magnets,  invented 
by  William  Smith,  of  Cincinnati.  It  is  not  easy  to 
describe  without  drawings,  and  they  are  not  to  hand, 
but  perhaps  your  readers  will  understand  when  I  say 
that  the  connections  of  the  relay  are  so  arranged  that 
the  main  circnit  is  divided,  half  passing  through  each 
helix,  and  coming  together  again  on  the  opposite  side. 
The  advantage  of  this  arrangement  appears  to  me  to 
be  that  the  reeistance  is  reduced  to  onB-fourth,whilst  each 
of  the  two  helices  will  exert  ita  magnetic  influence  incon- 
jonetion  with  the  other,  and  the  soft  iron  armatores 
will  be  acted  upon  as  usual.  The  arrangement  is 
claimed  to  be  a  considerable  improvement,  and  the  in. 
realor  will  be  glad  to  give  particulars.  H.  J.  C. 

Washington,  June  31. 


PROF.  PRTTCHARD  AND  MB.  PROCTOR. 

(68]  SlB, — It  will  be  in  your  remembrance  that  a 
^y  or  so  after  sanding  my  letter  headed  "unfair 
erittaam,"  I  wrote,  begging  yon  to  remove  all  bnt  the 
defenaive  portions  of  the  letter.  Contrary  to  my  ex. 
pectotioa,  the  latter  had  already  been  sent  to  press  at 
that  time. 

I  wish  now  to  jpoint  out  that  I  may  have  been  over 
hasty  in  attributing  wilful  unfairness  to  Prof.  Pritchard. 
He  may  have  miteonetit>td  (not  mMnterpreted)  the  sense 
and  spirit  of  my  work.  In  this  case,  an  apology  will 
be  due  to  him,  which  I  shall  be  most  ready  to  msike. 

The  cue  is  now  reduced  to  a  very  simple  issue.    I 


A  USEFUL  TOOL  FOB  TREATING  INCLINED  OB  LEVEL  SURFACES. 


have  submitted  to  Prof.  Pr.'tchard  what  I  take  excep- 
tiou  to  in  his  review,  pointing  out  where  and  how  he 
has  misconceived  my  meaning.  If  he  admits  that  my 
objections  are  valid,  my  obvious  duty  is  to  admit  that 
I  have  unjustly  charged  bim  with  unfairness.  If  he 
maintains  the  justice  of  his  criticism,  in  the  face  of 
the  evidence,  I  shall  have  no  course  left  ojwn  to  me 
bnt  to  maintain  the  justice  of  my  counter  onticism. 

I  need  hardly  say  that  I  would  inflnitely  prefer  to 
resume  my  belief  in  the  wisdom  and  justice  of  an 
astronomer  whom  I  have  for  many  years  regarded 
with  sincere  respect  and  admiratiott. 

RlCHABD  A.  PbOCTOB. 


THE  SYMBOL  ir. 

[89]  Sib,— In  answer  to  "Oimel,"  both  the  state- 
ments in  "  Todhunter's  Trigonometry "  are  correct. 
The  symbol  ir  is  often  used  to  represent  the  ratio, 
(8'141G9' — )  between  the  drcumferenee  and  the  dia- 
meter of  a  circle ;  and  the  cirenlar  measure  of  two 
right  angles  is  equal  to  8-ltlSO  . . .  Since  the  tech. 
nical  expression  "  circular  measure "  it  applied  to 
that  mode  of  measuring  angles  in  wbioh  the  unit  it 
the  angle  whose  arc  equals  the  radius,  it  follows 
necessarily  that  the  cirailar  measure  of  two  ri^t 
angle*  will  be  r^resented  by  the  ratio  of  the  arc  of  a 
semicircle  to  the  radius,  and  this  is,  of  ooniee,  equal 
to  the  ratio  of  the  circumference  to  the  diameter — a 
ratio  invariably  expressed,  as  Todhunter  remarks,  by 
the  symbol  w. 

RlCBABD  A.  PbOOTOB. 


MB.  LOOKYER  AND  MB.  PBOOTOB. 

[70]  Sib,— In  a  note  to  Katun,  signed  "Editor," 
Mr.  Lockyer  asaarts  his  view  of  the  corona  ia  not  what 
I  state  it  to  be ;  and  he  proceeds  to  describe  his  view 
precisely  as  I  have  described  it  in  "  Other  Worlds 
than  Ours."  He  goes  on  to  remark  that  I  have  mis- 
represented Dr.  Oonld's  statements,  simply  because  I 
have  indicated  a  different  interpretation  than  that 
wliich  Dr.  Oould  has  given.  It  happens,  as  I  have  but 
ju^t  found  out,  that  Dr.  Curtis  and  Professor  Harkness 
(both  mathematicians  of  repute),  indicate  their  non- 
acceptance  of  the  interpretation  put  by  Dr.  Oould  on 
their  common  labours.  Both  of  them  also  indicate 
precisely  the  same  reasons  for  rejecting  the  atmo- 
spheric glare  theory  of  the  corona,  which  I  have  put 
forward. 

Bnt  the  strangest  part  of  Mr.  Lockver's  note  is  that 
in  which  he  remarks  that,  "  surely  Mr.  Proctor  is  old 
enough  (tie  I  to  see  that  by  attempting  to  evolve  the 
secrets  of  the  universe  out  of  the  depths  of  his  moral 
oonsdoasneesihe  simply  makes  himself  ridiculous."  In 
this  way  he  describes  reasoning  of  mine  founded  on 
observation,  and  strictly  mathematical  in  its  character. 
Probably  he  has  not  considered  how  large  a  share  of 
modem  astronomy  has  been  evoloed  this  way.  Coper- 
nicus, and  Kepler,  and  Newton,  did  not  themselves 
observe  the  facts  they  reasoned  npon,  nor  would  Nep- 
tune have  been  discovered  had  Leverrier  and  Adams 
been  unwilling  to  apply  mathematical  reasoning  to  the 
problem. 

Mr.  Lockyer  has  not  always  exhibited  such  contempt 
for  mathematical  reasoning.  I  once  "  evolved  from 
the  depths  of  my  moral  consciousness,"  the  fact  that 
in  certain  parts  of  Saturn  the  sun  is  concealed  by  the 
rings  of  the  pliwet  for  sack  and  such  intervals  of  time. 
This  remark,  so  far  from  seeming  ridionlons  to  Mr. 
Lockyer,  struck  him  as  worth  appropriating,  and 
accordingly  it  appears  in  his  "  Elementary  Lessons  of 
Astronomy,"  with  nothing  to  show  that  Mr.  Lockyer 
himself  hod  not  discovered  it,  unless  the  extent  of  his 
acqaointanoe  with  mathematics  be  supposed  too  clearly 
inmcated  throughout  the  book  for  any  one  to  credit 
such  a  result  to  him.  Considering  that  in  tills  and 
other  instances  Mr.  Ijockyer  has  been  willing  to 
profit  by  (if  not  to  take  credit  for),  my  mathematical 
examination  of  observed  relations,  his  suddenly  dis- 
covering that  they  are  ridicnlous,  when  they  happen  to 
oppose  his  theories,  looks  more  than  suspinions. 

BlOBABD  A.  Pboctob. 


A   USEFUL  TOOL  FOB  TitEATINa   INCLINED 
OB   LEVEL     SXniFACES. 

[71]  Sib,— I  submit  to  your  readers  a  naetnl  Uttle 
tool  for  treating  inclined  or  level  surfaces.  It  will  be 
found  useful  at  hithe  or  planing  machine,  in  setting 
the  work  at  various  angles.  It  consists  of  a  good 
parallel  strip  of  steel.  A,  upon  which  is  erected  a  cir- 


cular brass  plate,  B,  with  indices  marked  on  it,  through 
the  centre  of  which  passes  a  small  screw  pin,  upon 
which  the  needle,  C,  nreely  revolves. 

W.  Otnoell. 


NATUBAL    SCIENCE    IN   MnilTABY 
EDUCATION. 

[72]  SiK,— In  connectipn  with  the  subject  of  Natural 
Sicience  in  Military  Education  treated  of  in  a  letter 
(signed  "T.  B.  J.")  lately  in  StunH/U  OpiHion,  permit 
me  to  offer  the  following  observations ; — 

Eight  years  a^o  Colonel  Dixon,  B.A.,  treating  of 
MilitaVy  Education,  wrote  thas — "In  fact  it  must 
march  with  the  times  and  advance  at  the  some  rate  as 
general  education  and  intelligence  advance."  About 
that  time  su  much  greater  attention  was  given  to  mill, 
tory  education  (or,  rather,  the  high  value  of  scientifi. 
cally  educated  ofiloers  was  so  much  more  fully  and 
honesUy  recognized  by  the  authorities)  that  staff  ap- 
pointmeuts  were  no  longer  given  hap-hazard,  accord- 
ing to  caprice,  favour,  and  family-ties,  but  officers 
specially  educated  were  only  chosen,  and  the  Staff 
College  itself  was  built,  with  a  laboratory,  *&,  and  the 
studenti  placed  on  a  better  footing  than  before. 
Awakened  interest  la  the  cadet  department  of  the 
Royal  Military  College,  Sandhurst,  had  also  about  that 
time  led  the  antikorities  to  modify  the  plans  and  sub- 
jects  of  studies  there  in  accordance  with  modem  re. 
quirements.  Claasica  had  disappeared  from  the  curri- 
culum ;  and  geology  and  chemistry  (natural  philosophy 
and  physics)  had  been  put  within  the  reach  of  those 
who  wished  to  follow  out  their  taste  for  natural  sdrace, 
and  of  thoie  who  reoognized  ita  value  in  evaiy-day 
life. 

Tills  reaction,  on  the  part  of  the  military  rulers,  from 
former  carelessness  for  science  and  neglect  of  educated 
oflloers,  produced  good  results.  I  leam  that  fourteen 
hundred  gentleman  cadets  have  gone  out  into  the  world 
with  some  knowledge  of  the  natural  and  experimental 
sciences,  often  grounded  on  a  native  taste,  which  would 
otherwise  have  been  starved,  or  .on  prerious  teaching, 
which  would  have  home  bnt  litUe  frmt.  Of  two  hundred 
and  fifty  staff  officers  I  understand  that  upwards  of  fifty 
have  studied  geology,  and  others  chemistry,  practically 
and  theoretically.  The  other  branches  of  learning  in 
either  college  have,  of  course,  been  mathematics,  mili- 
tary arts  and  science  (the  latter  founded  chiefly  on 
geometry  and  the  science  of  numbers),  drawing,  some 
modem  languages,  and  military  history,  in  greater  or 
less  degrees. 

Some  old-fashioned  minds,  brought  up  in  the  belief 
that  English  gentlemen  are  under  any  circnmstances 
equal  to  the  exigencies  of  military  serrice,  wheth'er  com- 
missioned from  the  unrwry,  school-room,  billiard-room, 
or  hunting-field,  were  reluctant  to  allow  geology  and 
physics  a  part  in  the  general  training  of  military  men. 
Had  they  not  hitherto  successfully  blundered  on,  pluck, 
persistency,  and  common  sense  carrying  them  tluvngh 
batUes,  campaigns,  and  administrations,  with  such 
losses,  mishaps,  and  entanglements  as  were  considered 
inevitabivb  and  gloriously  smothered  by  accepted 
triumphs? 

The  practical  advantages  that  have  accraed  to  those 
who  have  studied  natural  science  at  the  Military  College 
will  as  yet  have  been  chiefly  found  in  healthpr  employ- 
ment of  body  and  mind,  and  in  the  satisfaction  of  in. 
telligent  views  of  natural  phenomena.  That  military 
men  appreciate  and  relish  uiis  source  of  useful  pleasure 
is  well  known  to  students  of  Indian,  African,  and  West 
Indian  geology,  which  they  have  largely  helped  to 
elucidate.  Sir  Charles  Napier  was  not  content  to  con- 
quer the  Beloocheet ;  he  insisted  oa  having  a  geological 
report  on  the  structure  and  mineral  condition  of  their 
country,  and  he  had  it  well  made  by  a  gallant  officer  in 
spite  of  difficulties.  Lately  the  Oealogieal  tlataiine 
welcomed  an  artillery  officer  as  adding  to  our  know, 
ledge  of  the  geologicu  history  of  St.  Helena,  and  in* 
creasing  the  bounds  and  influence  of  natural  science. 
Lastiy,  Oenerol  Portiock,  Colonel  Dixon,  and  Captain 
Hutton  have  urged  their  brother  officers  to  cultivate 
geology  and  allied  branches  of  science  as  of  practical 
value  in  many  ways.  Indeed,  one  of  them  says,  "  As 
geology  is  the  most  useful  of  all  the  sciences  to  ascddier, 
so  is  a  soldier's  profession  the  one  of  all  others  best 
adapted  for  its  study." 

To  say  nothing  of  the  great  advantages  commanded 
by  a  military  officer,  in  having  a  knowledge  of  the 
nature  of  things,  in  being  acqiuinted  with  &e  condi* 
tions,  actions,  and  reactions  of  air,  water,  and  earth — 
of  heat,  magnetism,  electricity,  &«.,  surely  the  man 
who  has  to  fight  nature  at  all  ]points,  in  all  parts  of 
the  globe,  on  all  occasions,  and  that  not  for  himselt 
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•lone,  but  in  the  ioterest*— the  vital  interests 
—ot  his  eompftny,  his  ragimeut,  or  army,  and  of  the 
nation  itself,  r«qnirM>  more  intimate  knowledge  of 
physical  geograpl^  and  geology,  of  mineralogy  and 
natural  history,  than  ot  high  maUiematics  and  ancient 
clasaics.  He  reqnires  an  edncated  ere  and  mind,  not 
mere  y  seeing  the  featores  of  groaod,  bat  recognizing 
their  meaning,  their  persistence  or  limitation,  and 
their  indications  of  internal  stractnre,  and  not  merely 
amosiug  his  art  faculties  with  light,  shades,  and  tints 
of  landscape,  bat  reading  the  character  of  beach,  cliff, 
hill-side,  and  monntain  tops,  valley,  gorge  and  paas, 
spring,  marsh,  lake,  river,  and  ford,  so  as  to  be  able  to 
master  difflcnlties,  avoid  mishaps,  and  benefit  by  cir- 
camstances.  He  reqnires,  too,  a  ready  hand  for  other 
implements  besidett  tlie  sword.  He  mant  hammer  the 
rocks,  and  study  their  characters  at  hand  with  the 
magnifier,  as  well  as  diseem  their  nature  from  afar 
with  his  field  glass.  How  else  can  he  know  what 
stone  to  choose  for  road  metal,  for  instance  f  and  with- 
out the  blowpipe  he  con  scarcely  determine  the  useful 
mineral  or  Taloable  ore  that  may  torn  np  along  hia 
route. 

Snch  geological  knowledge  has  been  of  htte  years 
taught  at  the  Royal  Military  College,  bat  the  recently 
published  Report  of  the  Royal  Commission  on  Military 
Edacation  recommends  that  the  cadets  shoold  not  be 
taught  natural  science,  but  be  allowed  to  study 
classics  instead,  because  (it  states)  the  large  public 
schools,  from  which  it  is  thoaght  desirable  that  cadets 
should  come,  do  not  teach  physical  science,  but, 
teaching  classics  and  mathematics,  give  such  yonths 
the  limited  means  of  taking  a  place  in  Dompetitious  by 
those  alone.  Few  cadets,  however,  it  appears,  join  the 
College  from  the  large  public  schools,  and  those 
chiefly  from  Cheltenh^,  where  a  "  Modem  Depart- 
ment "  exists  in  vigorous  life  ;  and,  whatever  the  desi- 
derated pluck,  dash,  and  wealth  of  public  school- 
boys may  be,  surely  the  more  liberally  educated 
students  from  other  sources  wiB  beat  them  out  of  the 
field  of  competition,  whatever  limitation  may  be  set 
to  the  subjects  of  study.  But  not  only  are  there  many 
schools  and  colleges  Uiat  have  institated  a  *'  Modem 
Department "  of  science  and  literature  (and  that,  be  it 
remembered,  largely  in  consequence  of  the  improve- 
ments in  military  education  requiring  candidates  with 
wider  and  sounder  knowledge),  but  the  large  public 
schools  have  of  themselves  begun  to  odd  physics, 
ehemisti7,  and  natural  history  to  their  teaching. 

Thus  Uie  Royal  Commission  proposes  a  retrograde 
movement  in  national  education,  puts  aside  the  study 
of  a  science  valuable  to  the  military  man,  and  slurs  the 
sdentiflo  character  of  the  age. 

The  report  certainly  suggests  that  at  the  StaS 
College  geology  be  still  tanght,  but  as  an  art  (if  so  be  it 
could),  **  practical  and  without  mineralogy,"  a  play 
without  a  plot,  a  biography  without  a  life,  "  cram  " 
withont  meaning,  facts  without  explanatioD.  This, 
too,  the  report  recommends  to  be  taught  by  the 
chemist,  already  occupied  with  the  arts  of  photo- 
graphy, telegraphy,  torpedo  -  making,  4c.,  and  with 
sued  philosophic  chemistry  as  time  will  allow,  and  the 
tastes  of  his  students  will  require.  Indeed  on  the  pro- 
posed system  the  staff  officer  will  have  no  obligatory 
study  of  pure  scienoe  of  any  kind,  and  science  in  the 
line  and  staff  of  the  British  army  will  be  officially 
reduced  to  schoolboy  physics,  amateur  philosophy,  and 
rule  of  thumb.  Why  should  this  be  t  Surely  there  are 
more  schoolboys  and  candidates  for  the  cadetship  that 
have  a  taste  for  mtnral  philosophy  and  geology  than 
for  daasica.  Let  their  tastes  be  cultivated.  Surely 
the  scientific  enltnre  of  officers  shoold  not  be  neglected 
because  some  know  little  of  its  real  volne,  or  fear  that 
the  Staff  College  may  become  "  a  sort  of  fool's  para- 
dise of  abstract  learning  and  science  " — (Lord  de  Ros 
in  the  Report).  At  all  events,'  they  leave  science  to 
take  care  of  itself  without  any  honours  being  offered, 
or  even  credit  given  to  its  student,  who  is  tempted  to 
leave  it  lor  work  that  places  him  high  on  the  college 
list.  Surely  the  cry  of  "too  much  work  "  is  not  true  ; 
the  intelleotnal  effort  of  military  studies  is  not  in- 
tense. There  may  be  too  many  subjects  before  the 
student  at  a  time.  If  it  be  so,  let  a  good  selection  be 
made  for  individuals.  Ijet  means  be  provided  for  the 
enltivatiOD  of  strong  natural  tastes  and  good  acquire- 
ments, let  special  studies  be  fostered,  and  there  will  be 
less  complaint  of  idleness  in  the  cadet,  and  of  snper- 
ficial  knowledge  in  the  officer.  Such  good  results,  how- 
ever, can  seoroely  be  expected  from  a  Royal  Commis- 
sion (however  earnest  its  members  may  be)  that  com- 
prises no  representatives  of  natural  science,  and  has 
not  asked  for  any  information  from  experts  or  antho- 
rities  in  each  matters.  Itmu. 


THE  PLUTB  AND  FLUTE-PLAYINO. 

[78]  8n», — ^I  have  felt  much  interest  in  the  letters 
which  have  appeared  in  your  mo^t  valuable  journal 
from  Uessrs.  Leftwich,  "  Sable,"  and  "  Orion"  upon 
0utes;  and  with  your  permission  I  now  venture 
to  offer  a  few  remarks  npon  that  subject  myself; 
and  in  the  first  place  I  beg  to  state,  that  although, 
OS  a  London  professor,  I  have  had  flutes  from  most  of 
the  principal  firms,  yet  I  have  no  business  connection 
with  any  one  in  particnlar.  I  shall  not  enter  into  the 
question  whether  the  Boehm  system  is  better  than  any 
other ;  no  doubt  it  has  some  advantages ;  but  when 
"  Orion  "  says  "  that  there  are  many  passages  which  can- 
not be  played  in  a  creditable  manner  on  the  old  flute," 
I  cannot  help  thinking;  that  his  acquaintance  with  flute 
players  mast  be  limit^,  and  I  would  recommend  him 
to  examine  the  fantasias  of  Nicholson,  Frisch,  Kuhlau, 
and  others :  he  will  there  find  (lifflonlties  which  wore 
played  on  the  old  eight-keyed  flute,  and  in  the  hands  of 
the  many  fine  players  whom  we  hare  had  they  were 
3     either  "  ttnigglM  over  nor  botched." 


There  ore  many  professors  now  living  who  remember 
the  late  Charles  Nicholson,  and  they  one  and  all  concur 
in  saying  that  his  playing  surpassed  all  that  they  hod 
heard  before  or  have  heard  since.  I  hod  the  nleasure 
of  being  a  pupil  of  the  Ute  R.  8.  Pratten,  and  at  that 
time  he  playodontheeight-keyedflate.asmadeby Messrs. 
Rudall  &  Rose,  and  in  my  opinion  he  never  played 
better  than  he  did  then,  for*  it  seemed  to  me  as  if  diffl- 
onlties  were  unknown  to  him  ;  and  who  is  there  in  the 
musical  world  who  does  not  remember  the  charming 
solo  pUying  of  the  Ute  Mr.  Richardson,  the  bird-like 
quality  of  the  tone,  the  perfect  execution,  and  the 
correct  intonation  in  his  hands  of  Prowse's  flute  1 1  could 
name  a  host  of  others  of  the  past,  but  I  will  come  to 
the  present. 

Did  "  Orion  "  ever  hear  of  Mr.  Alfred  Wells,  who  has 
been  the  solo  flute  in  that  maguiflcent  baud  of  the 
Crystal  Palace  for  about  fourteen  years.  In  that 
orchestra  music  of  the  most  difficult  character  is 
executed  in  the  most  splendid  manner,  and  yet  the 
gentleman  I  have  named  above  plays  on  the  poor  old, 
but  much  abused,  eight-keyed  flute,  and  I  do  not  think 
that  any  onewillaoeusehimof"  botching  or  struggling" 
over  the  passages,  be  they  ever  so  difficnlt,  whilst  in 
tone  and  intonation  I  do  not  think  itwoold  be  any  easy 
matter  to  surpass  him. 

With  regard  to  the  old  Ante  being  out  of  tmie,  I  am 
willing  to  admit  that  in  its  eonstmotion  it  is  imperfect ; 
but  in  the  hands  of  a  good  player,  with  a  correct  ear, 
its  imperfections  disappear,  whilst  in  the  hands  ot  an 
indifferent  performer  even  an  instrument  perfect  in  its 
eonstmotion  (if  such  a  thing  exists)  can  be,  and  very 
often  is,  played  out  of  tone. 

It  is  the  instrumentalist  mors  than  the  instrument 
that  must  be  in  tune. 

I  myself  play  on  Siccama's  flute,  and  have  done  since 
1847  ;  in  fact  I  was  the  first  professor  who  adopted  it ; 
and  aa  my  instrument  is  one  of  the  first  models  made 
bi^  the  above  gentleman,  I  prefer  it  to  any  other.  It  is 
simple  in  its  construction,  very  well  in  tune,  and  a  good 
tone,  and  quite  loud  enough  for  any  flute  (for  I  think, 
with  one  of  our  great  conductors,  that  one  does  not  want 
to  play  the  trombone  on  the  flute),  and  the  Bnifering  of 
the  old  flute,  with  a  few  exceptions,  can  be  n-.ed.  whilst 
there  are  also  other  fingerings  which  simplify  the  exe- 
cution of  certain  passages.  The  Siccama  flute  is  now 
made  and  sold  by  Messrs.  CbappellA  Co.,  and  by 
Mr.  Hanson. 

I  have  no  donbt  that  on  the  Carte  Boehm  flute  many 
passages  ore  much  more  easily  fingered  than  on  the  old 
flute ;  but  there  always  appears  to  me  to  be  a  great 
difficult  to  overcome  in  acquiring  the  use  of  the  open 
keys  for  the  thumb  of  the  left  hand ;  and  to  talk  of 
every  passage  being  easy  on  those  instromantai*  simply 
a  mistake. 

With  respect  to  the  price  charged  bv  Messrs.  Rudall, 
Rose,  *  Carte  for  their  flute-;,  which  "  Orion  "  thinks 
is  hijgh,  I  do  not  think  that  it  is  possible  for  such 
exquisite  workmanship  to  be  executed  for  a  smaller 
sum. 

With  respect  to  the  flute  invented  by  the  late  Mr. 
Clinton,  I  never  could  see  any  advantage  in  it  over  the 
Siccama  flute,  and  it  is  more  complicated  in  its  me- 
chanism. 

As  I  dislike  writing  under  on  assumed  name,  I  beg  to 

HsintT  Obapmah,  Professor  of  the  Flute. 


THE  BUN'S  PARALL.VX. 

[74]  Sib,—"  Veritas"  asks  me,  on  page  BOS,  whe- 
ther an  angle  at  the  centre  of  a  circle  is  a  measure  of 
an  arc  of  that  circle.  If  the  radius  be  known  it  cer- 
tainly is  so.  His  second  question  is,  "  Is  the  tangent 
an  arc  of  that  circle  7"  I  do  not  know  why  he  asks 
this,  but,  of  course,  the  answer  is  "  No.)'  I  cannot 
imagine  that  any  one  with  any  knowledge  of  trigono- 
metry oan  want  a  proof  of  snch  a  self-evident  fact  as 
that  angles  are  not  proportionate  to  their  tangents. 

Having  answered  his  questions,  may  I  ask  him  whether 
he  really  intended  to  write  the  following: — "And  in 
every  case  the  sine  of  any  angle  is  to  unity  as  the  co- 
sine of  the  same  angle  is  to  the  tangent  of  that  angle." 
Let  us  fallow  this  out  and  see  to  what  it  leads.  We 
have 

sin  A:  1 ::  cos  A :  ton  A 

.'.  008  A  =  sin  A.  ton  A 

sin*  A 

~  oos  a 

.•.  co8>  A  =  sin'  A 

or  00*  A  =  sin  A 

wUeh  is  absurd. 

I  will  now  show  him  what  I  meant  in  the  letter  to 
wliich  he  refers.    Ijet  £  be  the  centre  of  the  earth,  T 


that  of  Venus,  and  S  that  of  the  sun.  Let  P  be  a 
point  on  the  earth's  surface,  such  that  P  E  V  =  90° ; 
and  let  all  the  lines  be  in  the  same  plane.  Then  B  V 
=  distance  of  Venus  =  E  P  cot.  P  V  E,  and  E  S  = 
distance  of  the  sun  =  E  P  cot.  P  S  E  ;  there- 
fore the  distance  of  the  sun :  distance  of  Venus 
:  :  E  P  cot.  P  S  E  :  E  P  cot.  P  V  E,  or,  as  cot.  P  S  E 
:  cot.  P  V  E  ;  therefore  the  distances  of  these  bodies, 
(and  of  any  others)  ore  proportional,  not  inversely  to 
their  respective  parallaxes,  but  directly  to  the  co- 
tangents of  their  parallaxes,  or  inversely  to  the  ton. 
gents  of  those  angles.  I  am  unable  to  test  this  result 
numerically,  becuue  I  have  no  tables  calculated  to  so 


small  a  quantity  as  one  second,  mnch  lesi  to  a  bte. 
tion  of  one ;  but  I  am  confident  that  the  parallax  thai 
found  will  be  that  which  is  generally  accapted  to  be 
true.  Hsao. 

AN  BNaUSH  MECHANIC  COLONTT— HONEY-BEE 
EMIGRATION. 

[76]  Su,— I  am  glad  to  find  that  the  thoaght  ex- 
pressed by  your  correspondent  "  Alexandra,"  page  3%, 
exists  in  more  minds  than  one.  I  have  long  expressed 
the  belief  that  onr  present  system  (f )  of  emigratian  is 
not  only  careless  and  thriftless,  but  most  reprehensible. 
The  horum-seamm  way  in  whieh  our  population  is  now 
leaving  us,  eooh  one  to  shift  for  himself — on  army  (in 
numt>er8)  all  pioneers,  without  organization  or  con- 
certed design — indicates  a  singular  want  of  providence 
and  forethought  on  the  part  of  our  legiidators. 

Where  shall  I  emigrate  ?  what  shall  I  be  required  to 
do?  what  shall  I  want  when  I  get  there  ?  ore  questions 
which  meet  the  eye  in  every  popular  publication,  and 
advisers  are  as  numerous  as  their  interests  are  diverse 
and  multiplied.  Sin  oe  we  profess  to  be  so  fond  of  what 
is  natural,  let  us  take  an  example  from  the  crowded 
hive.  The  honey-bee  emigration  is  organized  before- 
hand, the  note  of  preparation  is  heard  long  in  advance, 
and  thay  go,  carrying  vrith  them  the  habits  and  disci- 
pline of  their  biiihploee,  and  adopt  a  new  home  undor 
the  seeurity  of  mntnal  aid  and  protection  afforded  by 
the  aggregation  of  trained  industry  and  preooncerteil 
design.  At  present  the  en^gies  of  onr  emigrants  are 
often  wasted  by  being  scattered,  and  individual  toil  is 
exhausted  in  hopdess  eonflict  with  difficulties  easy  of 
removal  by  conjoined  assistance. 

Onr  emigration  parties  aboold  be  anonged  long  be- 
fore starting,  and  should  as  tor  as  possible  represent  a 
slice  of  the  mother  ooontry,  or  at  least  of  all  the  uaefol 
and  economic  departments  of  it.     For  example,  some 
block  of  land  with  sea  or  river  frontage,  say,  five,  tso, 
or  fifty  miles  square,  is  sorely  still  attainable  in  oar 
colonial  territories,  and  by    government  sanction  or 
possibly  charter.     Such  a"  place— the  new  oohmy  of 
"  Alexandra  "  for  instance — is  deemed  to  be  available 
for  settlers,  and  is  allotted  to  a  council  formed  of  emi- 
grants, constitated  before  leaving  England.  That  coon- 
oil  would  then  invite  uo-operotion.    Persons  of  tastes 
and  habit*  opposed  to  the  tone  of  their  leaders  mold 
of  course  not  offer  themselvss.    Torv  leaders,  for  in. 
stonee,  would  hardly  get  Kadieals  to  associate  them- 
selves; teetotallers  wonldJeialeetataUera;  Ugh  chiueh 
leaders  would  only  get  those  of  the  same  class  of 
thought;   so  that 'those  associated  would  be  for  the 
most  part  of  eongeiiial  halnte  and  dispositifin.    The 
position  of  life  of  those  fitted  tor  Uu  colony  woeU  k* 
another  basis  for  seUction.    It  woeli  sot  4c  to  have  a 
preponderance  of  one  or  two  classes:  a  Bajeritv  d 
shoemakers  or  of  blacksmiths,  or  of  any  other  caUJnf, 
would  be  guarded  against.    The  parses,  the  iMtoi, 
the  lawyer,  the  magistrat«,  the  police,  Ac,  ta.,  shnM 
all  he  subject  to  seleetion  beforehand.    Anl  all  this 
could  be  done  without  ignoring  the  rights  ofprapsity 
or  invading  individaal  claims,  the  one  to  100aass,fte 
other  to  1,000,  a*  his  means  might  be.    The  great  evil 
of  male  emigration,  to  the  exelnsion  of  lamlhes,  and 
which  tends  now  so  largely  to  demoralisotian  both  tt 
home  and  abroad,  would  be  obviated,  ns  it  would  as- 
sume the  possibility  of  fomiUes  emigniting  in  their  en- 
tiraty,  and  not  the  adult  males  only  oa  now.    It  it  a 
lamentable  fact,  and  one  greatly  Jarn.gitig  io  the  wel- 
fare and  interests  of  the  commmiity,  that,  Urge  as  is 
already  the  excess  of  females  in  England,  it  is  yearl;r 
becoming  greater  through  the  exoessire  ei^gratieii  of 
males.    What  a  tale  of  endnmnoe  and  misery  doesthis 
one  fact  unfold,  which  would  all  be  obviated  by  "  honev- 
bee  emigration,"  that  is  in  "  swarms,"  not  In  sin^esad 
solitary  departares,  which  the  present  pioneei^  ne- 
cessities encourage  or  demand  I 

To  illustrate  once  more.  Let  aa  enppos*  that  s 
dozen  earnest  men — intending  emigrant* — firstly,  l9 
correspondence  and  agreement  among  themselves, 
apply  to  the  Colonial  Secretary  for  sudi  •  grant  of  lanl 
as  1  have  described,  and  having  obtained  it,  pnUidv 
announce  their  forthcoming  departure  this  day  twdn 
months,  who  can  doubt  that  all  the  essential  require- 
ments of  a  village  would  at  once  be  fortheoming.  A 
little  slice  of  England — a  true  hire  of  industry — ^wooM 
at  once  establish  itself,  without  that  dreary,  heort-sidk- 
ening  despair  which  must  sometimes  paralyze  ths 
efforts  of  isolated  inhabitants  in  a  new  and  thinly- 

riopled  conntry.  Joking  a  lady  about  tlie  new  plan, 
wos  told  that  if  the  first  swarm  was  to  consist  of  1,000 
I  need  only  trouble  myself  about  600,  for  the  "  better 
half"  would  be  forthcoming  at  once,  aye,  and  with 
money  tyo. 

For  the  sake  of  the  female  popnUtion  of  thisocmntry 
I  rejoice  to  believe  that  they  would  willingly  join  in 
such  an  assnred  and  organized  movement ;  and,  if  no- 
tiling  else  prompted  the  wish  to  promote  it,  regard  for 
them  is  to  me  avowedly  on  ineenthre  to  bring  it  nnder 
notice.  The  question  is  wider  and  deeper  than  at  first 
appears.  If,  from  the  daily  increasing  disparity  in 
numbers  between  the  two  sexes,  marriage  is  simply  im- 
possible to  tens  of  thousands  of  the  women  of  this  land, 
and  if  amongst  those  who  are  to  be  so  blessed  the  larger 
proportion  await  that  happiness  in  obedience  to  eivi- 
lizra  requirements  which  discourage  early  marriages, 
let  us,  by  a  system  of  cmigratiott  hi  vhidi  they  may 
join,  help  to  place  them  in  positions  in  which  early 
marriage  is  both  wise  and  honourable — where,  in  (Oct, 
it  may  bo  their  happiness  to  obey  the  Divine  injunc- 
tion, "  Increase  and  multiply,  and  replenish  the  earth 
and  subdue  it."  M.  D. 

IRON  IN  BATTERIES. 
[76]     SiB,— I  see  that "  Sigma  "  has  somewhat  modi- 
fled  his  previous  opinion  at  (otha  oieof  iiooin  botteries- 
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Abont  three  years  uo,  owing  to  the  difficulty  I  experi- 
enced in  getting  thick  rolled  zinc,  I  tried  iron  ae  a  snWi- 
taie,  and  obtained  cs^nlta  so  unexpectedly  t^ood,  that  I 
have  continned  tonse  it  erer  since.  My  flj-Bt  trials  were 
with  cast  iron  plates,  the  battery  arrangement  being  the 
same  as  Orores'd — viz.,  platinnm  with  nitric  acid,  and 
the  east  iron  in  solution  of  salt ;  this  gives  very  good 
Action  for  a  few  hours,  but  at  last  the  cost  iron  becomes 
coTcred  with  a  ^tunbagine  deposit  which  Rtop«  the 
current  until  it  u  entirely  removed.  Latterly  I  have 
used  wronghtiron  either  in  plain  water,  weakly  aoido:. 
laied  water,  or  eolation  of  salt.  Of  the  three  I  tbixi£i«« 
latter  gives  the  ttrongast  corrent);  bat  there  ara  h«m» 
pecnli&rities  about  the  bahavionr  of  iron  in  this  solation, 
which  require  to  be  studied.  FrequenUy,  bat  not  always, 
the  iron  plates,  after  being  taken  out  of  the  saline  solU' 
tion  and  allowed  to  dry,  will  refuse  to  act,  and  oontinoe 
inactira  until  dipped  in  an  acid  solation  for  a  short 
time.  The  same  tning  chies  not  happen  when  the  iron  is 
osed  with  acid,  and  for  this  reiuon  I  give  the  preterence 
io  the  use  of  weak  acid  solution,  or  else  to  an  arrange- 
ment of  saline  and  acid  solution  in  each  alternate  cell, 
changing  the  plates  firom  the  one  cell  to  the  other  after 
«aeh  removal. 

It  appears  to  me  that  the  nitrons  ncid  fnmei  are  in 
this  battery  ab^iorbed  to  a  great  extent  by  the  iron  solu- 
tion in  the  outer  coll,  as  I  do  not  find  them  affect  the 
Atmosphere  of  the  room  much.  Will  "  Sigma  "  say 
whefter  this  is  likely  to  be  the  case.  I  am  under  the 
impression  that  nitrous  acid  gas  has  a  strong  affinity 
for  iron  solntions.  If  I  am  right  it  conld  probably  be 
xot  rid  of  altogether  by  closing  np  the  porous  cell  and 
leading  it  by  a  bent  pipe  into  the  outer  solation.  The 
Jirsi  effect  of  the  battery  action  appears  to  be  to  give  a 
blue  oolour  to  the  nitric  acid.  What  is  the  cause  of 
this  7     I*  it  owing  to  the  formation  of  ferro-oyanoret  ? 

I  had  overlooked  the  description  of  Slater's  battery 
nnttl  *' Sigma'8"lastpapeTcalled  my  attention  toit.  His 
description,  however,  oiffers  considerably  from  that 
given  by  "D.  F.  K.,"page  lS2,iu  which  the  chief  novelty 
appears  to  be  the  nse  of  nitrates  in  the  onter  cell  with 
the  iron,  nitric  acid  being  used  as  nsnal  with  the 
carbon  in  the  porona  cell ;  and  it  is  claimed  that  by 
adding  nitrates  and  nitric  acid  to  each  respectively  in 
proportion  to  the  work  done,  the  constancy  of  the 
battery  can  be  maintained.  "Sigma*s**deiicnption  differs 
matenally  from  this,  the  nitrates  being  used  exclusively 
in  the  inner  oeU  instead  of  ^trio  acid,  which  is  no 
novelty.  I  have  failed  altogether  to  keep  my  batteries 
cMutuit  by  addio^  nitrates  and  other  oxygenous  salts 
to  the  exhausted  solution  in  the  porous  cell.  Even  fresh 
nitric  a<nd  hna  but  little  effect  nnless  the  old  liqnor  is 
completely  emptied  ont  of  it.  I  attribnte  this  to  the 
en^umoeic  action  which  converts  both  the  inner  and 
cater  solutions  into  a  thick  black  U^nid.  Even  plain 
water  becomes  equally  black  after  a  tune,  and  at  first 
sight  it  appears  to  me  that  the  um  of  nitrates  in  the 
outer  cell  is  a  step  in  the  right  direction  with  a  view  to 
constancy.  Altogether,  haTing  regard  to  the  cheapness 
of  iron  as  computed  with  sine,  I  am  inclined  to  think 
that  it  has  not  reoeived  as  mu^  atten^ni  as  a  positive 
«lement  as  it  deserves. 

**gigma>0»  great  coorte^in  replying  to  Miqniries,  not 
alwi^'4  very  reasonable,  cannot  be  too  often  acknow- 
Jedged  by  the  readers  of  the  Evohisu  Mechanic. 

Joly  4.  Thomas  C.  Haines. 

EJnORATION.— CANADA- 
CTT]  Sin,— I  can  scarcely  imagine  a  more  perplexing 
XKMition  to  be  placed  In  than  that  of  "  Ootton  Clork," 
and  having  been  In  a  somewhat  tUmilar  one,  con  folly 
sympathixe  with  him.  Where  ii  he  to  go  ?  Oue  lauds 
Souui  America,  but  otiiere  come  forward  who,  agreeing 
with  him  In  some  things,  still  relate  othera  equally  true 
that  would  seem  to  pnt  emigration  to  that  place  out  of 


the  question.  Australia,  New  Zealand,  and  Natal  find 
supporters,  and  although  nothing  is  said  against  climate 
in  these  oases,  distance  Is  urged  as  an  objeotion.  The 
Western  States  of  America  seem  to  find  most  eupporters, 
and  to  judge  by  what  »ome  of  them  say,  it  ia  a  very  land 
uf  milk  and  honey.  But  the«e  firm  advocates  of  western 
life  do  not  t«U  us  that,  in  addition  to  Indians,  who 
make  periodical  forays  into  the  settlements,  mnrderiug 
and  scalping  the  poor  emigrants,  there  is  the  continniQ 
Iiistolitt^,  gougingt  lynching,  and  cheating  of  the  eivu 
Uud  white  Indians  to  contend  with.  Not  a  word  1:^  said 
for  Canada.  One  regards  it  a^  afflicted  with  a  severe 
winter,  but  does  not  tell  us  that  moat  of  the  western 
states  are  so  afflicted ;  and  that  on  the  niuheltered  prai- 
ries of  the  west  is  almost  luibearable.  Hot  summers 
and  cold  winters  are  not  pecnliar  to  Canada,  but  are  the 
rule  in  North  America  generally,  the  States  as  well  as 
British  poBsessiuna,  these  seasons  being  far  more  marked 
there  than  in  England.  I  was  cltul  to  see  the  letter  of 
**F.R.G.8. "  in  support  of  the  British  colonies,  and  I 
think  he  is  on  the  whole  right. 

Still,  to  those  who  are  not  lovers  of  the  sea,  a  voyage 
to  Australia  is  a  serious  ouuaideration.    So  if  tho:ie  of 
your  correspondents  who  conteniplate  emigration  are 
not  good  sailors,  or  if  they  dou't  like  the  idea  of  eating 
roast  monkey  while  they  tUem^elvea  are  belna  roas^ 
undera  tropiool  sun  in  Soatb  America,  or  if  Indians,  red 
and  white,  and  border  ruffian.^  are  an  objection,  why  not 
turn  their  thoughts  to    Canada.    Land  may  be  bought 
there  at  very  cheap  rates,  near  markets,  wUd  or  cleared, 
and  free  granta  ol  ijJOO  acres  may  easily  be  procured  in 
available   situations,   the  terms   heiug  in  either  case 
nearly  the  same— on  obligation  to  clear  a  certain  portion 
of  your  allotment  hi  a  given  time.    That  part  of  the  bar- 
gain eoupleted.  the  settler  becomes  nudisputed  owner  of 
the  soiL    This  Is  not,  a  4  some  think.  Alife-Iong  work,  but 
can  by  Industry  be  accomplished  in  a  short  time,  and 
anlBciient  in  a  few  years  may  be  brought  into  cultiva- 
tion to  moke  any  man  of  moderate  expectations  well 
off.    There  is  not  much  dUTerence  in  quality  between 
the  free  grant  and  other  lands — you  may  buy  nearer  a 
market.    Easy  access  to  markets  is  of  vital  Importance 
to  those  who  are  farming  large  tracts  of  land,  but  not  so 
much  so  to  those  who  are  In  a  small  way,  and  who 
tiaually  dispose  of  surplns  produce  at  their  own  door,  or 
trade  it  at  the  nearest  store.    Canadian  farmers  can 


always  get  a  fair  price  for  thak  produce,  without  mnch 

trouble.  This  U  very  different  in  many  of  the  westoru 
states,  where  some  time  ago  grain  conU  not  be  sold  at 
any  price,  but  was  either  allowed  to  rot  or  bomt.  This 
is  not  fancy  but  a  fact. 

The  Canadian  winter  is  cold,  bat  there  is  plasty  of 
fuel  at  yuur  very  door,  game  ii)  not  plentiful,  bot  the 
rivers  swarm  with  fUh,  There  is  a  peaceful  population, 
crime  in  some  di^triutf  being  uuknuwn,  there  are  pro- 
perly constituted  courts  uf  law  wliere  the  judge  chews 
not,  neither  ii/oes  he  smoke  in  court.  A  man  working 
there  for  himself,  as  be  is  obliged  to  do  here  for  a  master, 
iriil  find  a  very  different  retiult ;  he  will  be  paid  in  pro- 
duce as  he  goes  on,  ami  the  more  ha  toils  thabetter  wiUIn 
be,  fur  every  aoMk  fae  clears  and  cuttlvateBnoionty  re* 

ftresents  presentHfllito.  but  future  iadependenoa ;  his 
and  will  be  gaining  value  yearljr.  It  is  truly  a  working 
man's  oountry,  and  in  it  he  thcltaa  oftd  lives  in.hfealtfi 
and  comfort.  To  those  who  are  blest  with  bodily  health 
and  strength,  and  especially  those  who  have  grewn-up 
families,  and  have  a  little  money  saved,  I  wonU  ,  say  go 
to  Canada. 

If  any  of  your  numerous  oorreqwndents  are  ttfaking 
of  Canada,  I  will  gladly  send  more  particolnrs  as  to  cust, 
capital  required,  or  any  other  information  of  which  I  am 
pussetided.  Maskelonodb. 


COTTON  SPINNING. 

[76]    Sir,— If  I  understand  the  "  Harmonious  Cotton- 

Spinner  "  rightly,  he  haii  now  discovered  a  aUght  draught 
betweou  the  lap  roller  and  faed  rollers,  in  the  make  of 
engine  in  which  he  challenged  me  to  find  a  draught; 
and  on  becoming  aware  uf  tbu  fact  that  the  fluted  roUers 
take  up  more  length  than  plain  onea  of  the  some 
diameter,  he,  it  appears,  instructed  their  carder  to 
"counteract  the  difference  by  nailing  slabs  of  wood  ^in. 
thick  round  the  lap  ruller,*'  making  it  O^ln.  diameter  In- 
stead uf  Un.  as  before.  He  wUl  perhaps  be  surprised 
when  I  tell  him  tliat  tliere  is  still  a  draught  between  the 
roUers,  for,  supposing  the  feed  rollers  were  plain  rollers 
l}ln.  diameter,  in  order  to  get  the  real  working  diameter 
we  must  add  to  them  the  thiekncBS  of  the  lap  between 
the  two  feed  rollers ;  if  we  take  this  thickness  at  |th  of  an 
Inch,  which  I  think  ho  will  allow  is  reasonable  enuugh, 
48  X  1} 

we  should  have  a  draught  of »  1*07. 

14  X  6 

I  am  woU  aware  that  machines  are  frequently  altered 
after  leaving  the  maker's  hands — sometimes  for  better, 
sometimes  for  wonw,  I  liavo  seen  fluted  rollers  turned 
down  into  plain  ones,  and  lapped  with  card  fillet,  but  the 
wheels  have  been  changed  in  order  to  keep  the  relative 
speeds  as  before. 

He  auks  me  huw  "  I  would  account  for  a  carding  engine 
working  with  the  same  arrangement  he  quoted,  with 
rollers  covered  with  fillet  instead  of  being  fluted."  In 
ascertaining  whether  there  is  or  is  not  a  draught  between 
the  roUers,  I  told  him  in  my  last  letter  that  with  fluted 
rollers,  I  shofild  take  out  the  taker^in,  and  measuring  the 
lengths  delivered  by  lap  roller  and  feed  roUera,  notice  the 
difference  between  the  two.  Where  the  rollers  are 
covered  with  card  filleting,  I  should  not  take  out  the 
taker-in.  I  should  merely  break  off  the  lap  from  the  roU 
at  1|  yard  from  the  feed  roUers  (o!  course  with  the  feed 
roUers  out  of  gear),  put  the  wheels  into  gear,  and  after 
the  lap  ruUer  had  revolved  twice,  throw  them  ont  again, 
then  measure  the  length  of  lap  left,  and  see  how  the 
difference  between  it  and  1^  yard  corresponded  with  the 
length  that  two  revolutions  of  the  lap  roUer  would  give. 
Thiii  is  the  only  practical  way  to  settle  the  matter.  He 
bays  "I  am  wrung  in  the  statement  about  the  length 
fiuted  roUers  wiU  take  up."  If  be  thinks  so,  why  does  he 
not  make  the  trial  as  HUggestcd,  which  can  be  done  in 
ten  minntes,  and  forward  the  result  for  the  benefit  of 
your  readers  ?  If  he  is  not  wilUng  to  do  this,  perhaps 
some  one  else  wiU  test  the  matter  and  decide  between 
us.  From  what  he  now  says,  it  appears  that  he  has  not 
boen  deoUng  with  the  "  practice,"  but  the  "  theory  of 
cotton  aplnnJJQg."  Had  he  told  us  this  at  first,  we  should 
have  understood  him  mooh  better.  I  certainly  did  not 
think  that  any  one  would  have  taken  "  Mutual  Improve- 
ment's "  question  to  be  one  of  '*  theory,"  neither  would 
anyone  suppose,  on  reading  "  H.  C.  S.'s  "  first  and  subse- 
quent letters,  that  he  was  dealing  wth  theory  only.  I  and 
others  had  stated  that  thtre  U  a  draught  between  lap  and 
feed  roller.  He  said  there  U  ao<,  and  oh^ensed  me  to 
the  proof  in  any  one  of  the  150  engines.  partloalai'S  of 
which  he  gave.  I  caU  this  dealing  with  the  question 
practicaUy. 

Theoretically  I  agree  with  him  that  "  there  ought  not  to 
be  a  draught  thero,"  but  practicaUy  it  is  found  that  a 
draught  is  uooestiary  for  reasons  given  before,  added  to 
which  I  may  meuilon  that  there  is  sometimes  such  a 
"  plague'*  as  ihe  lap  "  Ucking,"  which  a  slight  draught  has 
a  toudencv  to  prevent.  I  grant  Mm  that  in  most  of  the 
books  pnbushcd  on  cotton  spinning,  the  draught  la  taken 
between  feed  roUers  and  deUvory  roUers,  but  like  Mr. 
Slater,  I  am  no  believer  in  books  on  ootton  spinning,  es- 
peclaUy  in  any  I  have  seen  by  recent  writers  on  the  snb- 
ject:  moHtofihem  are  merely  coudensod  reprints  from 
works  of  former  writers,  who  wrote  at  a  time  when  the 
engine  was  not  fed  with  a  lap,  as  at  present.  Formerly  the 
cotton  was  spread  by  hand  on  a  feeding  cloth,  or  lattices, 
much  la  the  same  way  as  is  now  done  on  the  feeder  of  a 
lapping  machine.  At  that  time  it  might  be  quite  proper 
to  be^  at  the  feed  roUers  in  taking  the  draught  of  ttie 
engine.  *'  H.  C.  S."  wiU  find  thai  aU  our  writers  of  works 
on  ootton  spinning  do  not  begin  at  the  feed  roUers,  as  he 
supposes.  I  am  nut  acquainted  with  many,  but  if  he  wiU 
look  into  *'  Scott's  Practical  Cotton  8pinner.";^vhioh  I 
suppose  is  considered  a  standard  book,  be  wiU  And  that 
he  begins  at  the  lap  roUer,  and  gives  the  "draught 
between  lap  roUers  and  feed  roUers  1-06.  But  suppoomg 
there  was  no  draught  between  the  roUers,  I  think  it  best 
to  begin  at  the  lap  roUer  on  account  of  the  dlfflenlty 
there  is  in  finding  at  what  rate  the  feed  rollers,  whose 
surfaces  are  not  plain  ones,  deUver  the  lap  to  the 
takei>in. 

I  referred  "  H.  C.  S."  to  the  maker  of  a  yam  tester,  as 
I  did  not  vriah  to  encroach  on  your  space  with  a  descrip- 
tion. I  thought  then,  as  I  think  now,  that  if  he  thought 
proper  to  write  ho  would  perhaps  get  better  information 
than  I  conld  give,  as  there  may  have  been  improvements 
made  fince  it  came  out,  now  some  years  ago,  of  whieh  I 
know  nothing. 

I  owe  Mr.  Slater  an  apology  for  having  commented  on 
bin  method  of  taking  draughts,  before  I  had  given  that 
attention  to  his  second  letter  which  I  ought  to  have 


done  had  I  been  aware  that  In  it  he  had  resnmed  and 
continued  the  subject  treated  of  in  his  first  letter.  My 
remarks  applied  te  his  treatment  of  the  qaestion  in  his 
first  letter.  I  can  assure  him  I  had  not  noticed  the  para- 
graph in  his  second  letter  to  which  he  has  drawn  my  at- 
tention in  his  last  commnnlcaUos.  Had  I  read  hi-i 
second  letter  more  attentively  there  would  have  been 
no  need  f or  n^  comments,  as  I  .find  we  agree  almost 
exactly  in  our  methods  of  taking  draughts. 

I  hope  Blr.  Slater  wlU  not  be  scared  away  by  the 
"  ghost"  he  h&A  risen,  or  that  he  wiU  be  in  the  least  dis- 
heartened by  the  numerous  attemptatxtade  by  the  '*  lads'* 
to  pin  him  into  a  oomer,  there  is  no  harm  at  all  in  them, 
it  la  only  a  way  they  have  of  seeking  information,  and 
they  would  be  no  worse  at  aU  for  a  little  **  peppering  "  if 
oar  Editor  would  allow  it.  Some  18  months  ago,  under 
an  altered  nooft  de  plume,  I  had  the  pleasure  of  a  passage 
at  arms  with  one  ol  tlwm.  I  found  no  liarm  in  my  assau- 
ant,  although  some  ugly  thrusts  had  to  be  parried,  and  I 
have  no  doubt  but  that  both  of  ns  were  better  after  the 
encounter. 

Factory  lads  are  not  at  aU  thin-skinned,  they  care  no- 
thing  about  a  little  rough  handling  now  and  th^M..  Ti^y 
are  used  to  hard  knocks :  It  is  rather  an  amasoment  for 
them,  and  one  way  they  have  of  enforcing  their  argu- 
ments. Under  your  exccUent  management  they  will 
mend  their  manners,  as  you  cannot  afford  to  indulge  them 
at  the  expense  of  your  other  contribntora,  especially 
now  that  your  space  wiU  become  more  valuable  by  the 
accession  of  strength  from  the  contributors  to  Scientific 
Opinion. 

I  ohonld  be  very  sorry  if  I  thought  that  anything  I 
hare  said  has  given  offence  to  Mr.  Slater.  I  have  read 
his  letters  with  great  pleasure,  especiaUy  the  one  on  page 
880,  wherein  he  gives  some  sound  advice,  and  which  I 
think  goes  a  long  way  towards  u^t^aining  the  poser 
which  he  set  us  to  think  ont  for  ounelreg.  There  are 
also  some  very  good  reasons  given  why  he  advocates  the 
arrangement  of  draughts  he  gives  (in  advocating  a  more 
equal  distribution  of  draughts  he  does  not  stand  alone  : 
similar  views  are  held  by  a  great  many.  Scott  in  his 
book,  for  a  total  draught  uf  6*12,  gives  the  draughts  for 
three  lines  of  rollers  thus — ''between  back  and 
middle  236,"  "  between  middle  and  front  S'7%").  and 
also  why  he  condemns  a  *'  considerable "  draught  in 
draw  boxes  at  the  engine  head.  New  beginners  in  the 
study  of  the  art  of  cotton  spinning  wiU  do  well  to  think 
over  the  matter  in  that  letter.  I  have  no  doubt  his 
letters  have  proved  highly  instructive  tu  a  great  many 
engaged  in  cotton  mllla,  by  whom  they  wiU  be  mnch  ap- 

Ereeiated.  Mr.  Slater  is  very  well  able  to  take  care  of 
inxself,  so  I  will  conolnAe  with  the  hope  that  he  wlU 
at  once  lay  the  "  ghost,"  and  pass  on  to  something  of 
more  substance. 

B.TT.  R. 
(We  have  no  objection  to  "  factory  lads  "  chaffing  each 
other  or  "  peppering  "  each  other.  Bnt  unfortunately 
they  cannut  do  BO  here  without  occupying  space  which 
some  who  ore  not  much  interested  m  the  sport  think 
might  be  more  asefaUy  appropriated. — Bd.  E.U.j 


COMPARATIVE    TEMPERATURE    DURING    JrNE, 
1889  awn  1670. 

[79]    Sia,— I  beg  to  send  yon  the  temperature  3ft. 
below  surface  last  year  and  tbu  tor  Jane :— 
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SILK  BOLTERS. 
[SOI  Sir,— "Onlooker  *'  says  that  In  my  description  of 
silk  bolters  I  assert  there  is  not  more  than  one-third 
the  silk  in  actual  use,  the  rest  being  taken  up  with  rails 
and  ribs.  What  I  wrote,  and  what  any  one  at  oU  con- 
versant with  silk  bolters  knows  to  be  a  fact,  is,  as  I 
stated,  that  there  is  no  more  than  one-third  of  the  ailk 
in  the  present  silk  bolters  that  Is  effbciive  in  dressing, 
simply  because,  for  instance,  in  the  sise  of  bolter  he 
mentions  there  are  six  raUs.  Now  each  of  these  rails, 
continually  as  they  reel,  revolves,  carries  the  meal  np 
with  them  to  nearly  the  top  of  the  reel,  from  whence  it 
drops  to  near  the  bottom,  'so  that  while  the  rails  are 
carrving  the  meal  up  the  silk  is  doing  nothing,  and  is 
for  nearly  half  the  revolution  of  the  reol,  as  the  only 
part  of  the  silk  that  does  any  dre^^sing  is  where  the  meal 
drops,  which  is  about  half  way  between  the  ribs  to  the 
next  rib,  by  which  it  is  carried  up  again ;  so  that  if  I  had 
said  that  only  half  the  circumference  of  the  silk  did  its 
proper  work  In  dressing,  I  should  have  been  nearer  the 
mark.  E.  Davias. 

A  SQUARE-BAR  MICROMETER. 

[81]  Sin, — I  am  afraid  the  letter  of  "Omicron,"  page 
879,  if  it  does  not  actuaUy  mislead  "  F.R.A.S.,"  wiU  not 
increase  bis  information.  If  my  recoUectiou  serves  me 
righUy,  Mr.  Cooper  does  not  oall  the  apparatus  he  used 
in  determining  the  co-ordinates  of  the  stars  in  the 
"  Markree  Catuogue"  (and  described  in  the  introduc- 
tion to  that  work)  a  "  bar  micrometer,"  but  a  "  square- 
bar  micrometer,"  which  is  likely  enough  to  be  a  very  dif- 
ferent Instrument,  as  no  doubt  the  name  refers  to  the 
arrangement  of  the  bars,  Mr.  Cooper's  bars  themselves 
being  by  no  means  square  ones.  'The  name  was  given 
to  it,  I  should  say,  much  in  the  same  way  as  it  was  to 
the  old  rhomboloal  micrometer  of  which  La  GalUe 
made  such  good  use,  and  of  which  instrument  Mr. 
Cooper  says  his  is  a  modification. 

Why  does  not  ICr.  Holden  write  to  Messrs.  Cook  & 
Sons,  and  ask  them  for  the  information  he  requires? 
He  might  then  know  exaoUy  what  the  instrument  Is, 
and  be  able  to  enlighten  some  o!  us  through  the  medium 
of  yonr  very  excellent  ioumaL 

Hevkt  T.  Vivian. 

THE  CAUSE  OF  STORMS. 
[89]    Sin,— I  should  very  mnch  like,  with  your  approval, 
to  write  a  paper  on  this  subject  (in  accordance  with  Mr. 
B.  Jones's  saggeetion),  when  I  have  concluded  ray  paper 
on  "  Comets  and  Meteors." 

RiOHABI)  A.  PseCTOK. 
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BEFLIES  TO  QTJEBIBS. 


[9687.] —ELECTRIC  LOCOMOTn^.]— A  look  at  one 
in  an  instmment  maker's  window  vill  be  better  than  a 
lengthy  deicriptiou,  which,  for  a  mere  to|r,  would  have 
little  iutereet  to  others.  There  le,  or  was,  one  at  Negretti 
&  Zambra'B,  Holbom,  close  to  Hatton*gardeo,  now  on 
the  new  viaduct. — Siojca. 

[3647.]— COLOURED  PRINTS. —'*  Blackbnra"  wUl 
prt  these  at  any  large  stationers'. — Sacl  Rtsea. 

14653.]— SULPHATE  OF  ZINC  la  made  by  waahing 
the  calcined  and  cffloreeced  saljibide  of  zinc,  or  blende, 
and  evaporating  till  the  liquid  cryetaUizes.— H.  U. 

[3653.]  —  SULPHATE  OF  ZINC— Is  manufactured 
by  ^ssnlvlng  zinc  in  sulphuric  acid,  and  cryHtoUizing. 
Vast  quantities  are  thro^rn  away  in  the  form  of  battery 
solutions,  and  as  a  residue  from  the  making  of  bydr<wen 
gas,  especially  by  plnmbera  who  nae  the  Iead>8oldeiing 
process. — Sioxa. 

[3668.]— CHEMICAL  SOLUTION.— I  hare  some  of 
the  same  precipitate  set  by  me  for  examination,  when 
I  hare  time  at  disposal  for  it.  I  suspect  it  is  an  oxy- 
chloride.— Sxo  au. 

[3686.]  —  INDICATOR.  —  Apparentlr  the  querist 
means  "shocking"  coils,  as  shown  in  the  streets  and 
elsewhere,  mther  than  what  are  more  usnally  called 
induction  coils  (though  they  are  realty  the  same  things 
differently  mjido).  It  is  a  purely  mecbanidtt  matt«r, 
and  mar  be  made  hj  leading  a  cord  from  the  handle,  bv 
which  the  tube  is  drawn  out  tn  the  arbor  of  the  indi* 
cator.  I  have  teen  a  similar  Indey  fitted  to  a  magnetic 
electric  Inatmment,  to  show  the  distance  to  which  the 
armature  la  withdrawn.  It  only  indirectly  indicates  the 
foree  of  the  cnrrent  by  really  showing  the  condition  in 
which  the  instniment  yielding  ia  placed,  but  has  itself 
no  connection  with  the  electrical  action. — Sioka. 


/ 


-SKETCHINO    FROM    NATURE.— "  Typo- 
"    ";  atMr. 


[3668.] 
graph "  can  get  acetate  and  muriate  of  cobalt 
Cox's,  Ludgate-hlll ;  Messrs.  Motterahead,  Manchester, 
and  of  most  drysalters.  I  don't  know  the  price,  bat 
they  will  aeud  catalogues  of  chemicals  for  a  stamp. — 
Saitl  Ryvka. 

[3669.1  UA0NETI8M.— The  answer  to  this  would  be 
a  treatise,  and  should  accordingly  be  sought  in  works 
treating  of  the  mbjeot.— Siou a. 

[3609.]-€BOQUET  RULES.-"  W.  F."  can  obUIn 
these  of  Messrs.  Rontledge,  Broadway,  Ludgato,  E.C. 
I  do  not  understand  what  he  means  by  "  marking  ** 
boxwood  rings.— Saui.  Rtuxa. 

[8764.1— EBONITE.— The  shape  of  articles  made  of 
this  snbfltanee  cannot  be  altered  after  once  casting. — 
Saul  Rtusa. 

[8806.]— REDNE88.— Theflnshingof  the  face  of  which 
"  Ronge  "  complains  is  constitutional  and  nay  be  re- 
lieTod  by  a  strict  attention  to  diet.  Has  "  Rouge  *'  tried 
the  effect  of  '*  making  np  his  mind  **  not  to  let  his  face 
turn  red  7 — Saul  Rtvba. 

[8811.]— GUAIACUM.—The  wood  and  gum  of  this  tree 
were  at  one  time  considered  specifics  in  syphilitic 
diseases,  and  the  gmn  is  still  used  for  a  rariety  of  pur> 
poses  in  medicine.  As  to  which  is  the  best  way  to  obtain 
all  the  medklnal  properties  of  faierbs,  Infusion  or  distilla- 
tion, that  wonld  of  course  depend  on  the  nature  and 
properties  of  the  particular  herb.— H.  U. 

[8811.]— GUAIACUM  PLANT.— The  querist  asks  for 
some  particulars  about  the  guaiacum  *' plant. "  Might 
this  not  be  a  mistake?  Therein  a  guniacum  "tree," 
lignum  Tits,  a  tree  of  the  We^t  Indien,  40ft.  high,  the 
wood  of  which,  remarkable  for  its  hardness  snd  tongfa- 
noFs,  is  much  employed  for  pieces  of  machinery,  and  the 
Bcobs  and  raspings  nsed  in  medicine  as  a  sndoriflc  ; 
its  resin  is  also  nsed  medicinnUy.  Botanical  name, 
Ouyacum  Officinale,  Zygophyllaceoe;  the  tree  can  be 
Hecn  at  the  Kew  Oarden^,  in  the  tropical  store.  The 
name  of  guyacum  tree  is  sometimes  given  in  Brititib 
Ouiana  to  the  Tonquin  bean  tree,  Dtfp^triz  odorata.  If 
the  querist  means  "  Ouaco,"  I  beg  to  say  nnder  that 
name  hare  been  introdBced  in  the  trade  the  fttems  and 
leaves  of  the  Ouaco  plant  of  Columbia,  and  in  its  native 
country  as  an  antidote  for  snake  bitca,  and  recommended 
in  Eanme  against  cholera ;  Botanical  name :  MiJcania 
Omaeo^  Hnmb.  and  Bonpl.  The  stems  of  Arigtoloekia 
e^wibantm  are  also  Imported  Bcmetimes  under  the  name 
of  "Ouaco."— Beknabdxk. 

[8896.1— KID  BOOTS.—"  Old  Scrub'*  shoold  try  sour 
milk  to  keep  the  leather  soft — H.  U. 

[8B61.1— HARNESS.— I  tbonght  "  Equestrian  "  would 
have  bad  a  host  of  replies  to  bis  qnery  8851,  or  I  woAld 
have  answered  it  before  this.  He  does  not  say  whether 
it  is  hameaa  or  riding-Raddle  snd  bridle,  but  I  will  give 
directions  for  both.  If  it  is  hamess,  lot  him  wash  it 
perfectly  clean  with  warm  water  and  soft-soap,  and,  when 
dry,  apply  neat's-foot  oil  and  black  dye,  mixed  (he  can 
mix  them  by  adding  a  small  quantity  of  salts  of  worm- 
wood), when  they  will  be  well  blacked  and  pliable.  Then 
apply  on  the  top  of  the  straps  either  Haniss's  or  Wrig- 
ley  s  Composition  (I  prefer  uie  latter),  and  he  can  keep 
his  harness  in  good  condftlon,  and  have  it  look  well.  At 
the  same  time,  by  applying  the  oil  and  dye  to  the  bottom 
or  under  pnrtR  of  the  Ru-^ps,  and  composition  to  the 
top,  tbcy  will  always  be  pliable,  and  have  a  good  polish 
on  the  top.  If  it  is  a  riding'Saddle,  let  him  wash  in 
cold  water  and  soft'Soap  until  free  from  dirt  ;  then 
apply  soft-soap  with  a  woollen  doth  (about  two  table- 
apoonfnls  would  be  enough  for  a  saddle),  which  will  dry 
in.  If  he  wants  his  fnddle  to  have  a  yellow  sppearance, 
be  must  Infuf>o  a  pennyworth  of  hay  safTVnn  In  about 
four  or  five  tablespoonfnlB  of  water,  and  apply  before  (he 
eoft-soap ;  when  he  has  npplied  the  soft-soap,  let  him 
rub  on  to  a  piece  of  woollen  cloth  a  piece  of  bec's-wax 
till  he  gets  a  thin  coat  on  the  cloth,  and  then  finish  his 
(taddle  off  with  It.  rubbing  till  he  gets  a  good  polish.  He 
don't  need  to  fear  for  his  **  inexpreBsibles ; "  if  he  does, 
let  him  trr  it  before  mounting  with  his  white  pocket* 
handkerchief ;  if  nnythlng  comes  off,  it  is  the  fault  of 
not  washing  clean  ot  the  beginning,  ond  not  the  bee's- 
wax.  If  he  puts  it  on  as  "New  Subscriber'*  recom- 
mends, be  might  be  sfrsld,  or  if  be  put  oil  on.  as  "  Bsni- 
ing  "adTises;  but  I  thfnk  "Banting "is  "chaffing"  a 
bit.  He  says,  ''If  he  can,"  applv  a  little  neat'sfoot  oil 
**  where  there  Is  no  wear  "  it  will  be  all  the  better.  I 
have  made  and  repaired  a  good  many,  bat  never  yet 
found  out  where  the  parts  Uy  that  bad  no  wear  upon 
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them.  I  am  afraid  '*  Banting  "  dont  know  mnch  aboot 
the  dressing  of  hog  skins,  or  he  woold  not  advise  oil  for 
a  ziding-saddlo.  Saddlbb. 

[3866.1— LABEL  MATRIX  MAKING.— The  gun-metal 
matrix  is  stamped  by  dealing  it  a  heavy  blow  with  the 
steel  die.— H.  U. 

[8877,  4431.]  —  RETINNING  CAST-IRON  WARE.— 
By  first  thoroughly  cleaning  from  all  grease,  &c.,  with 
caustic  soda,  then,  if  at  ^  mstv.  with  diluted  sulphuric 
add,  then  making  hot,  and  mbblng  with  sal  ammoniac, 
and  raising  the  beat  niiBciontly  to  melt  the  tin,  which 
is  to  be  evenly  spread  over  wiui  a  wad  of  cloth  or  tow. 
The  tin  should  be  free  from  lead,  though,  I  believe,  a 
small  portion  of  lead  ia  commonly  need,  as  it  makes  the 
tin  melt  easier  and  run  more  freely.— Szoxa. 

[8887.]— SEWAGE.— ''Sewer "  should  get  "The  Sew. 
age  Question,"  by  F.  C.  Krepp.  London :  Longman's. — 
Saul  Rtmea. 

[8868.]- AIR  GUN.— If  W.  Jones  must  have  a  walking- 
stick  air-gun,  he  must  buy  one.  He  will  find  it  a  deal 
cheaper  than  making  it.— J.  K.  P. 

[8901.1— SLATE  CISTERN.-"  Salmo  Salar"  had 
better  get  his  cistern  cased  with  thick  wood,  or  some 
day  it  will  split  altogether.— Saul  Rthba. 

[8908.]— BRASS  CIRCLE.— "Scorpio  "  will  find  It  an 
endless  job  to  perform  with  the  compaases.  He  had 
better  take  it  to  some  one  who  divides  for  the  trade. 
See  my  letter  (608)  p.  198,  VoL  X-— J.  K.  P. 

[aB8B.]—ELECTR0TYPING.— "Herbert^'  will  not  be 
able  to  take  electrotypes  in  brass,  as  that  metal  is  a 
compound:  but  he  may  take  them  in  iron.  Messrs. 
HarrUd,  of  Fetter-lane,  have  a  patent  for  a  process 
which  they  call  *'  adertype,"  and  certainly  the  "  electros  " 
are  very  clean  and  hsura,  and  will  stand  the  chemical 
action  of  colcmred  inks.  Perhaps  "  Sigma "  could  tell 
him  how  to  deposit  Iron  as  an  dectrotype.  Silver,  of 
course,  is  done  in  the  ordinary  way ;  but  I  suppose  that 
is  too  expensive  for  "  Herbert."— Saul  Rtxea. 

[8960.]— THE  BLOOD.— J.  O.  Jackson  will  find  flowers 
of  sulphur,  taken  in  either  treacle  or  milk,  a  good  purifier 
of  the  blood.  Decoction  of  aarsnparilla  is  possibly  better, 
but  considerably  more  expensive.  Daudelion  tea  and 
nettle  tea  are  likewise  supponcd  to  be  ufefal.  But  the 
best  wny  to  purify  the  blood  is  to  prevent  it  becoming 
impure,  by  attention  to  diet,  cleouliness,  and  a  proper 
control  of  the  passions. — Sarkoh. 

[8971-1- DISPLACEMENT  OF  SHIPS.— "G.  B.  D.' 
will  find  the  foUowIiig  method  ftir  computing  the  (lis. 
placement  nf  t^hips  to  be  Knlficiently  near  for  practical 
purposes.  Ist,  separate  the  part  of  the  model  of  the  ship 
that  is  to  bo  immersed  from  the  part  that  in  to  be  above 
water,  then  weif/b  tlic  former  and  make  np  a  rectangnlnr 
block  equal  in  weight  from  the  fame  sort  of  matisrial 
aa  the  model  is  made  with,  which  of  course  is  the  Ramo 
In  bulk  as  the  immersed  part  of  model.  Now,  find  the 
cubical  contents  of  the  block  by  multiplying  length, 
breath,  and  depth  continually  together,  and  dividing  the 
product  by  86  yon  will  have  the  divplacemcnt  in  tons  in 
ordinary  sea  water.— W.  Feltom. 

[4084.]— BOAT  STEERING.  — "Excelsior"  should 
steer  his  whale  boat  with  an  oar.  On  the  west  coast  of 
South  America  IheRC  boats  are  mnch  used,  and  are 
always  steered  in  that  manner.  I  have  tried  to  adapt  a 
mdder  to  tbem,  but  it  has  been  always  a  failure,  l^ey 
arc  often  fitted  with  a'  centre  board,  which  makes  them 
hold  a  better  wind.— Wbbt  Coastsr. 

[4078.]— TESTS  FOR  TOBACCO  AND  NUX  VO- 
MICA.—" Barbados  "  seems  to  have  ralber  an  indefinite 
idea  about  the  manner  of  testing  for  vegetable  alkaloids 
when  he  asks  for  the  tests  of  Nux  Vomica.  The  alkaloids 
belonging  to  the  strychno  tribe  are  as  follows :— Firstly, 
Strychnia  and  Brucia;  eecondly,  the  leru  important 
Caeothdine,  Igasuria,  AntidyRcnterica,  SaladiUa,  and 
Colchiuea.  InuRmuch  as  all  these  premcntioned  bodies 
are  contained  in  Nux  Vcmica,  it  would  be  rather  a  com- 
plicated experiment  to  ascertain  the  existence  of  those 
Hubstanaes  which  together  constitute  the  propertien  of 
Nux  Vomica.  I  should  therefore  strongly  ndvise  "  Bar* 
bados"  merely  to  test  for  the  mobt  Important  acting 
principle,  viz.,  Strychnia  or  Strychnine,  a  few  of  tlie  tests 
of  which  we  subjoin  -.—When  pure  it  is  turned  yellow  by 
concentrated  nitric  acid,  and  yields  a  nitrate  of  a  new  snb- 
Ktitution  base,  nltro*Btrychnia.  If  Brucia  be  present,  as 
is  usual  in  most  commercial  specimens  of  strychnine,  the 
colour  produced  by  nitric  acid  will  be  deep  ojiinge  or 
red. — 2.  A  minute  quantity  of  strj-ehuia,  with  concen- 
toatcd  sulphuric  add,  and  a  fragment  of  peroxide  of  lead, 
or  what  Cn  still  better,  of  potasslc  dichromato  gives  a 
beautiful  violet  tint,  which  gradually  fades  int«  a  pale 
rose  colour;  other  oxidizing  agents  produce  a  similar 
effect.— 8.  With  solution  of  auric  chloride,  salts  of 
strychnia  give  a  bright  blue  colour. — L  For  testingminute 
quantities  of  strychnia  in  compound  organic  liquids,  a 
simple  method  was  practised  by  Curveill^,  which  con- 
siHted  in  rendering  the  liquid  alkaline  with  potassa,  and 
adding  2  per  cent,  of  chloroform,  and  well  stirring  ;  the 
chloroform  takes  up  the  strychnia,  and  appears  in  the 
crystalline  form  on  evaporatlcn.     Brucia  or   bnici|ic 


may  be  detected  in  Nnx  Voiolea  bv  the  following:— 
1.  Mix  with  tartaric  acid  and  add  hydro-aodic  carbonate- 
and  the  negative  result  will  diatingnish  it  from  strvchniA. 
S.  If  a  little  atannoas  chloride  be  added  a  beautiful  violet. 
cdoor  ia  produced. — If  concentrated  nitric  add  be 
be  poured  on  bmcia  it  emits  a  colooriess  gaa,  which  bt* 
a  smell  resembling  that  of  apples.  Sbonld  "  Barbailot " 
require  the  tests  for  the  less  unportant  alkaloids,  whidi 
I  have  not  thought  needful  to  enumerate,  I  shall  at  any 
time  be  happy  to  fnniiBh  them.  Tobacco,  like  Vnx 
Vomica,  contuns  among  other  less  known  alkaloids 
nicotine  or  nioolytia,  and  hyoacyamlne.  Nleotlae 
may  be  distinguished  by  the  following  tests:— I.  By 
the  addition  of  percUoride  of  mercury  which  foncf  a 
white  precipitate. — JL  A  like  result  is  produced  bj  acetate 
of  lead.— 3.  And  also  by  both  the  stannic  and  stansotu 
chlorides. — 4.  Cuprio  aalta  with  an  excess  of  nioolytia 
give  a  bine  colonr  dmilar  to  that  prodoced  by  an  excess 
of  ammonia. — fi.  When  gaacous  cUoriae  passed  thnmgb 
a  solution  of  nicotine  a  blood  red  liquid  is  produced.— 

WaLTXB  J.  NlCHOLLB. 

[4096.1- MACHINE  FOR  MAKING   SODA  WATER, 
GINGER  BEER,  Ac.— In  answer  to  **  D.  W.!.**  I  wend 
the  above  drawing  and  description   tor  making  soda- 
water,  ginget^beer,  or  any  other  M¥ni&d  wster*.   ft  eoo- 
sifts  nf  two  barrels;  the  finC  is  ■mal/er  than  the  sccoBd, 
and  is  for  pfoducing  the  eartenio  add  gas,  from  conunoa 
unslaked  Ume  and  dlbrtad  svlphnrie  add,  vldcb  an  ad- 
mitted by  the  bung  X  and  the  pipe  withfumeli;  the 
gas  is  conveyed  by  the  pipe  B  into  the  seoood  barrd 
which  contains  the  water  lobcartated,  which  rising 
through  the  water  to  the  top  of  the  bftrrd  lorces  the 
water  up  the  pipe  D  which  li  eonnecled  v\th  the  botto-g 
opparatus  F,  (a  section  of  which  is  wen  ia  P»ff-  *1.  ^ 
the    lever,    E    the   suppoH,     H    tiic  VitOs,  J   a  be4 
for  the    bottle.  K    the    stand.     In  R«.  ».  U  W  the 
supply  pipe  from  the  barrel,  and  bt  oouMcAed  with  an- 
other pipe  or  cylinder  at  right  angles,  which  i*  widened 
at  the  bottom  for  the  reception  of  thft  boUle  neck  in- 
tended to  be  filled.  The  pipe  or  cylindfr  fontoina  a  coik 
C.  above  which  is  a  nicely  fitting  pirtca  P ;  fcl-^i  m  tho 
widened  vart  is  a  ring  of  india-rubber,  against  *^icbw 
pret'sed  the  neck  of  the  bottle  to  prevent  the  liqma  tmm 
KpIIIinFT.    The  bottling  or  corking  apparatus  i«  worked 
in  the  following  manner.    As  soon  aa  the  bottle  ia  filled 
bv  tho  sui»plv  pipe  D,  the  cork  ia  quickly  forced  down  by 
the  lever  L,  and  the  pitton  P  into  the  bottle  B,  which  is 
fa&tened  down  directly  ;  all  the  bottles  lue  wired  ready 
for  filling.— JoK. 

[4101.1— DIFFERENCE  OF  TEMPERATURE  BE- 
NEATH TREES.- H  "  K.'b"  Bensee  did  notdeceiueWa 
the  fact  is  curious,  and  well  worth  further  anil  men 
accnratc  observation.  The  only  cauae  which  scenut^ 
be  a&siguable  is  that  the  foliage  of  some  trees  cvaptntc 
faster,  and  so  cools  the  surrounding  nir  more  peroeptiHy 
than  others.  If  "K."  has  time  and  opportunity  totstt 
this  he  mav  readily .  do  so  by  a  wet  and  dry  bulb  lhe^ 
mometer  placed  beneath  tho  trees  which  appear  to  bat« 
this  remarkable  effect.  If  the  tbermosneters  ttn  pUced 
stand  at  different  heights  the  effect  is  due  to  evajKmtioa; 
if  they  do  not  vary  it  must  be  attributed  to  some  other 
cause,  probably  draught,  causing  coolness  by  evapon^ 
iug  the  moisture  on  the  skin,  and  arising  frum  local 
causes  or  from  density  of  fcliage  rather  than  from  uv 
chemical  or  analogous  effect  produced  on  the  air  by  tU 
trecB  themselves.— J.  B. 

[4110.]~MAONETISMJ— In  the  caac  put  by  Vr- 
Preston,  no  doubt  there  would  bo  a  greater  attractics 
displayed  bv  the  cut  ring  at  the  points  of  severnnct. 
This  is  eftslly  explained  by  the  ordinarv  theories  C'l 
magnetism,  and  even  more  periecUy  by  that  vhldi  I 
setforth  in  my  electrical  papers.  The  furce  depends  (a> 
the  molecnles,  and  is  exerted  by  all  of  these  on  Mirround- 
ing  molecules  in  the  ratios  of  thdr  ncameiw  and 
capacity  for  magnetism  ;  as  long  as  tho  iron  ring  i's 
complete,  the  molecules  composing  it  are  in  the  doi*f!<t 
possible  union.  Therefore  their  actlnns  are  ahnoft 
complrtdy  confined  to  the  rinp  itself,  jnat  an  with  i 
magnet  at  some  distance  within  its  extremitie!i:  bnt 
when  it  is  cut  the  opposed  faces  are  nu  longer  any 
closer  to  each  other  than  to  tho  iron  filings  nnt  in  con- 
tact with  them,  and  their  infinences  will  therefore  be 
partly  diverted  to  tho  filings.  The  effect  of  charge  with 
the  Rhumkorff  coil  would  greatly  depend  on  the  state 
of  insulation  of  the  battery  and  instrument  from  tho 
earth,  but  it  Is  well  known  that  static  charge  can  be 
produced  by  patting  one  pole  to  earth :  in  fact  it  is  wi 
with  even  u  suiclc  battery  cell  or  any  eleotromotlon,  the 
degree  or  tendon  of  such  charge  depending  on  the 
dectromotlve  force  of  the  arrangement. — Sroai a. 

[4118,1  —  PROBLEM.  —  THE  FOLLY  OF 
ALGEBRA.— Without  entering  into  the  merit  or  "foUr" 
of  Algebra,  "  Gimel "  has  not  curreotly  btated  the 
answer  to  the  *'  problem."  If  a  gentleman  applies  11^ 
annually  to  the  payment  of  intereiit  and  iniuciual  of  ft 
mortgage  debt  of  £9000  at  5  per  cent.  lutorcKt,  it  is  not 
true,  as  " Gimel "  assumes,  that  "there  would  nmatn 
£87  per  annum"  for  Ihe  payment  of  the  debt.  This* 
would  be  BO  in  thejirtt  fear  only.  Thus,  the  payment  of 
£lifl  in  the  firtt  year  would  con»i»t  of  iBtc^c^t  £100, 
pxindpol  £67;  in  Ihc  tccLLd  }car,  interest  (on  £%^ 
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inSnos  £fFl)  jC95  ISs.,  and  prinolpal,  £91  7«.;  In  the  third 
y««ur,  intereBt  (un  the  fnrtnor  dlmlaished  debt) 
^91  is.  7d.,  And  principal  £95  ISa.  5d.,  and  no  on ;  the  in- 
terest dluiinishing  evor^  y^^^>  ^^^  the  further  payment 
uf  principal  correspondingly  iucrcatiing.  It  will  be  seen 
that  this  "problem"  is  certainly  capable  of  solution 
(^rhatever  Hhort«r  methods  may  be  ased)  by  the  very 
ttSiuplettt  rules  of  arithmetic. — R.  U. 

[4190.]— NETS.— I  think  a  polite  note  «ith  a  stamp 
endotied,  addrosded  to  Mr.  James  MoQaeen,  the  land- 
lord of  the  hotel  at  Tighna  Brinagh  Kyles,  of  Bute,  near 
Oreenock,  will  enable  "  Scolopendmm  *'  to  get  a  barrel 
of  old  nets,  qaite  good  enough  for  garden  purposes. 
They  stand  well,  and  I  used  to  get  my  supply  at  about 
X^  or  Sd.  per  pound— in  fact,  the  price  too  paper- 
niaker  pays  for  tiiem  to  bleach  Into  pulp.  As  to  the 
|»re!;erTaUon  mixture — time  jM.at  the  fishermen  used 
oak  bark ;  since  it  has  riaen  bo  high  in  price,  I  learn 
thair  viodu$  operandi  is  to  boil  a  proper  qnantitv  of 
catebeo,  pot  the  nets  in  while  the  water  is  hot,  and  let 
t  hem  rest  till  they  think  they  are  dolj  saturated,  then 
iift  them  and  stretch  in  open  air  to  dry.  It's  labour  lost 
now-a-days  to  make  your  own  nets,  for  human  fingers 
cannot  compete  with  machineryat  net-making;  the  cost 
■too  la  low.  If  our  friend  "  8."  will  look  in  your  London 
jSirectory  he  will  find  plenty  of  Al  makers.  One, 
AlleOi  about  Euston-aqnare,  can  give  a  first-class  job ;  I 
^o  not  know  him,  bat  I  can  speak  confidently  as  to  his 
work.— Job. 

[4134.1— STAINS  ON  CLOTH.- Let  "H.  A."  take 
two  ounces  of  the  best  logwood  {ground)  and  boil  it  in 
one  qxukrt  of  rain  water  for  fire  minntes.  Also,  In 
another  vessel,  dissolve  one  ounce  of  soft  soap  in  halt  a 
pint  of  boiling  water.  Then  mix  the  two  solutiona  to- 
gether. Thrai  strain  through  a  ootton  cloth*  to  remove 
the  logwood  grounds  from  the  solution.  Whilst  the 
aolaiion  is  hot  sponge  the  parts  affected  with  It  very 
freely.  Then  hang  it  up  to  dry,  when  he  will  find  his 
troasers  no  longer  siwlted  bat  Jet  black.  —  W.  L., 
Torton. 

[4148.1— RAUSBOTTOBTS  PISTONS.— I  send  yon  a 
aketch  of  a  piston  wMch  will  do  for  *'  One  in  Need."  It  is 
simple  and  efficient.  It  is  made  simply  with  a  block 
ring,  to  take  out  of  the  cylinder  to  chuige  the  rings.    I 


abo  send  you  a  sketch  of  a  cylinder  and  valves  in  the 
j)]ace  of  Garnish  valves.  It  is  simnlet  with  one  face  with 
piston  above  working  in  a  cylinosr  ring,  which  can  be 
made  by  screwing  under  the  valvo  cover  with  a  joint 
steam-tight.  It  wHI  require  little  or  no  packing.  There 
ahoold  be  a  small  pipe  to  each  valve  to  take  the  water 
should  there  be  any.  d  d  valve  spindles,  c  e  pistons,  h  b 
valves,  a  steam  pipe,  e  e  piston  rod  of  cylinder,/  cylinder. 
Tojther  information  will  oblige. — Wx.  Haarisok. 

[4160.]-— BOILEE  FEEDING.— I  thhik  "Amicus" 
nujght  [«od  his  boUer  by  the  old  method,  which  was  to 
have  a  pipe  (say  10ft.  long)  fixed  nprighi  on  his  boiler, 
over  a  hole  over  which  a  valve  fits,  opening  outwards. 
When  it  is  required  to  let  water  Into  his  b^Ler  he  mast 
raise  the  valve  by  means  of  a  rod  passed  np  the  pipe — 
the  water  in  seeking  its  own  level  will  pour  into  the 
boUer  (in  s^te  of  ibo  preosnre)  until  the  air  can  oonnter- 
bslanee  the  water,  which,  when  it  has  done,  more  water 
ahoold  be  poured  snto  the  pipe,  if  it  is  required  to  have 
more  la  the  boiler.— W.  H.  Thobpx,  fieadlng. 

[4189.]— VINEGAR.— If  "E.  H."  wiU  look  np  any  work 
on  brewing,  or  any  good  cookery-book  whioik  treats  of 
the  same,  he  wiU  find  the  proporUon  of  malt  required  to 
the  gallon  of  water  for  the  production  of  good  ale.  The 
same  proportion  would  answer  for  bis  vinegar.  The 
first  stage  in  the  production  of  vinegar  from  woTt,  or  the 
juice  of  any  fruit  or  vegetable  containing  sugar  or  starch, 
Is  to  Induce  the  vinous  fermentation.  This  can  be 
brought  about  by  a  free  exposaro  to  atmospheric  air  at 
a  sailable  temperature,  bat  can  be  at  once  induced  by 
the  addition  of  a  little  yeaat.  To  convert  the  vinous 
fluid  Into  vinegar  in  the  ordinary  way  is-  a  very  tedious 
process^  and  consists  in  allowing  the  bxmglcss  casks 
containing  it  to  stand  for  a  period,  it  ma^  be  of  many 
nonthSf  under  a  free  circulation  of  air,  until  the  fermen- 
tatitm  entirely  ceases.  A  namber  of  years  ago,  in  a 
foreign  southern  land,  I  happened  to  be  sojoundng  with 
a  lamUy  having  large  and  noble  poesesaions,  amongst 
which  were  three  immense  orchards  entirely  of  apiue- 
trees.  (The  peach-treea  were  of  too  small  a  value  to  be 
so  congremted,  and  were  planted  in  the  fields  and  by 
the  roadside.)  It  was  the  time  of  aatomn,  and  It  was  a 
pnxslo  to  any  one  to  make  ont  what  was  to  be  done  with 
all  the  apples,  as  there  was  no  possible  market  for  them, 
the  estate  being  far  inland.  At  last  the  fruit-harvest 
came ;  the  orchard  gates  were  thrown  open,  and  the 
wh<^  available  popnlatioa,  biped  and  quadruped,  waa 
utilised  to  reap  the  fruits.  Scenes  of  bushels  lav  wasting 
on  the  gneia  torf,  and  the  very  pigs  wquld  often  split 
Up  the  unit  merelv  to  recover  the  seeds  it  contained. 
Well,  the  ftpnle  miU'and  cider  press  having  been  put  in 
order»  dray>£Mid  after  drav-load  was  carted  away  to  be 
ground  and  sqneesed  and  boiled  and  bottled  or  oaaked 
into  eider,  apple-batter,  and,  last  and  largest  of  idl, 
iHnegar.  Of  coarse  those  to  be  dried  were  peeled,  out, 
and  cored  by  a  little  machine  for  the  purpose.  I  can 
assure  "  E.  H."  It  waa  a  jolly  time  for  the  negroes— the 
alaves,  I  mean.  They  were  excellent  judges  as  to  the 
progress  of  th«  first  stage,  the  vinous  fermentation ;  and  it 
VM  difllcalt  to  d«t«nmae  as  to  whoUi«r  those  dAxi 


children  of  the  sun  or  their  glittering,  flashing  rivals, 
the  myriad  insects  of  every  hne,  cnjoj-ed  tho  npple-hnr- 
vest  most.  But  now  for  the  vinegar.  I  found  my 
friends,  xvho  had  had  a  cooper  at  work  for  some  weeks, 
hnd  no  other  idea  but  to  fill  their  casks  and  allow  thorn 
to  stand  for  months  under  a  shed  until  the  vinegar 
should  become  fully  tLoed.  This  part  of  the  process 
fairly  exhausted  my  patience,  and  I  at  once  set  to  work, 
with  the  assistance  of  the  cooper  and  a  couple  of  negroes, 
to  construct  an  apparatus  which  now,  after  this  long 
preface,  I  shall  describe  in  a  few  words  for  the  delectation 
of  "E.  H."  Take  a  barrel  of  goodly  size,  put  in  the 
bung,  drill  the  bottom  full  of  ?in.  holes  with  a  centre-bit, 
set  it  on  end  6in.  above  a  kind  of  hopper,  the  latter  with 
a  lip  to  conduct  into  stock  casks  at  a  lower  leveL  Fill 
the  cask  luoaelv  with  shavings,  pat  in  the  head,  also 
drilled  full  of  holes ;  hang  a  lot  of  worsted  threads  through 
the  latter  holes,  so  that  the  fluid  can  Inrickle  down  upon 
the  shavings.  Now  elevate  the  cask  containing  tho 
vinoua  fluid  sutflciently  high  upon  a  gantree,  and,  by 
means  of  an  ordinary  tap  to  regulate  tho  flow,  allow-  the 
fluid  to  percolate  «Ioip||r  through  the  fermou ting-cask.  Ah 
the  fluid  passes  over  a  vast  surface,  it  is  exposed  to  the 
action  of  the  air  as  the  latter  rushes  up  in  the  opposite 
direction  (a  good  deal  of  hent  being  evolved).  Tho 
acetous  fermentation  proceeds  at  a  rapid  rate,  the  process 
being  repeated  f  necoasary.- Alkxandua. 

[4167.]— EMIGRA.TION—."  Kansas  Emigrant  "should 
send  for  Triibner's  "  Catalogue  of  Boientlflc  Works ; " 
he  will  there  find  names  of  books  such  as  he  requires. 
I  have  seen  a  small  work  on  Kansas  recently  in  a  book* 
seller's.   I   forget  the   author — he    ahoold    enquire. — 

ALZXAirDRA. 

[4169.]— BUST  JOINTS.— There  are  various  recipes 
for  the  treatment  of  cast  iron  borings,  of  which  a  so- 
called  '*  Rust  Joiut "  is  to  be  made.  In  all  such  opera- 
tions simplicity  is  to  be  commended  fur  many  reasons. 
Let  "  Amo  Yobia'*  first  prepare  his  joint  by  bringing  the 
inner  joint  rings  of  the  flanges  together— screwing  up 
the  bolts  firmly— in  this  condition  there  should  be  an 
annular  space  be^een  the  flanges  of  from  ^in.  to  |in.  In 
width,  a  strand  of  rope-yam  or  any  soft  fibre  should  now 
be  stuffed  to  the  bottom  of  the  joint,  so  as  to  prevent  the 


iron  should  be  in  readiness.  Now  take  a  suitable 
quantity  of  fine  cast-iron  borings,  free  from  dust,  and 
which  may  be  passed  through  n  siore  to  remove  largo 
pioeos ;  next  dissolve  a  very  small  piece  of  sal  ammoniac 
(chloride  of  ammonium)  in  water,  say  a  drachm  to  a 
qaart,  (in  the  absence  of  sal  ammoniac  to  mix  up  the 
borings  with,  the  urine  of  any  animal  does  quite  as  well). 
Now  mix  upon  a  flat  board,  or  in  a  pot  or  pan,  Uie  borings, 
with  sufficient  of  the  fluid  to  cause  them  to  adhere  to- 
gether in  lamiM  when  compressed  in  the  hand.  It  is 
now  ready  for  use.  By  means  of  the  calking  iron,  and 
the  piece  of  board  or  plate,  stuff  the  moist  material  into 
the  joint  to  a  depth  of  lin.  or  so  from  the  bottom,  all 
round;  now  calk  it  down  with  the  iron  and  hammer  until 
it  sounds  perfectly  solid,  as  thongh  it  struck  against  solid 
iron  (this  Is  the  most  important  of  all).  Nowagainrepeat 
the  process  of  filling,  then  the  calking,  and  so  on,  until 
the  joint  is  filled  to  the  very  surface.  It  requires  a  con- 
aidcrable  time,  and  the  most  careful  hamm(>ring,tomako 
a  perfect  joint,  as,  if  there  is  the  slightest  trace  of  soft- 
ness, steam  is  sure  to  escape,  and  gradually  increase  the 
leak.  The  joint  should  rest  for  at  least  twelve  hours 
before  being  put  under  pressure.  It  will  be  observed 
that  immealately  after  mixing  the  borings  with  the 
saline  flnid  it  becomes  quite  hot,  showing  that  powerful 
chemical  action  has  been  set  up,  the  fact  being  that  the 
immense  surface  of  the  Innumerable  pariicles  of  iron 
already  in  contact  with  the  atmosphere,  at  once,  through 
the  presence  of  the  moisture,  and  the  destruction  of 
the  balance  by  the  presence  of  an  unstable  salt,  begins 
to  absorb  the  oxygen  of  the  air.  Now  it  must  be  ob- 
served that  as  the  oxide  of  iron  is  being  formed,  It  is 
hMd  in  solution  by  the  still  uudecomposcd  chloride  of 
ammonium,  which  acoonnts  for  the  mixture  remaining 
black  for  a  time.  This  is  useful  in  so  far  that  it  gives 
time  for  the  operator  to  oomplete  his  joint  before  the 
solid  oxide  is  really  deposited.  At  this  particular 
stage,  were  steam  or  water  turned  upon  the  joint  under 
pressure,  it  is  clear  that  the  solution  of  iron-oxide  would 
all  be  washed  oat  and  leave  the  clean  borings  all  bnt 
useless :  but  when  time  is  given  for  the  complete  de- 
composition of  the  snunonia  chloride,  and  the  gradual 
evaporation  of  the  component  gases,  the  oxide  is  as  it 
were  precipitated,  and  forms  a  solid  cement  between  the 
particles  of  Iron.  Rnst  joints  very  ofton  prove  a 
failure  through  a  neglect  of  principles.  It  is  evident 
that  an  over-dose  of  sal  ammoniac,  a  very  common  error, 
must  be  a  source  of  failare— that  the  rust  cannot  form 
daring  the  presence  of  the  free  salt. — Matbxx. 

[4188.]  -CHARCOAL  BISCUITS.— An  easy  way  to 
make  them  is  to  subject  ordinary  biscuits  to  a  current 
of  snperheated  steam  between  &0(h>  and  60CP  Fahr.  Pro- 
vided an  issne  is  kept  open  for  the  steam  as  loxgo  as  the 
area  of  the  pipe  introducing  it,  I  know  of  no  danger 
attending  its  use.  Steam  of  the  temperature  above  given 
will  carbonize  a  pioce  of  deal  lin.  square,  in  a  uuiiorm 
manner  to  its  centre.  Tho  subaiancos  carbonized  should 
of  course  be  protected  from  the  air  until  thoy  get  cool. 

— ASSOCIATZ. 

[4191.]— DOO-MUZZLE.— I  enclose  a  sketch  of  dog- 
muzzle  that  would  suit  **  Bnating  "  ^191).  It  will  allow 
the  dog  that  wears  it  to  drink  eully  and  prevent  him 


biting.  No.  1  is  a  side  view ;  A,  wirework, a»  9  face  and 
ofacek-straps ;  0,  bottom  strap,  split  Sin.  or  Sin.,  accord- 
ing to  size  of  dog ;  B,  neok-atrap :  D,  ring  made  of 
rather  stronger  wire  round  the  jaw ;  E,  space  between 
two  bottom  wires,  to  allow  dog  s  tongue  to  lap  up  the 
water.  I  havo  strapped  nuuiy  of  them,  and  know  they 
answer  the  requxed  pqjrpoMS  very  welL        SiknOLBR. 


[4193].— COINS.— No.  1  is  a  curious  blundered  nro- 
ductiim  of  probably  some  English  die  sinkers  ;  for  "  His- 

ganiula"  is  the  name  of  Cuba,  a  Spanishpossession,  and 
as  nothing  to  do  with  the  Brazils. — D.  T.  Batty. 

[4196.]-aENSITn'E  FLAME8.-"F.W."  asks  for  in- 
formation regarding  sensitive  flames,  and  the  apparatus 
used  in  producing  toem.  The  latter  is  simple,  the  former 
not  quite  so  simjple:  for  it  will  require  considerable 
space  to  enumerate  all  the  properties  of  these  remark* 
able  phenomena.  The  apparatus  would  consist  of  a  gas- 
holder, or  bag  for  containmg  thegas  (hydrogon,  oarbouic 
monoxide,  &c.),  a  bnmer  with  suitable  tubing  attached, 
and  a  series  of  different  sized  tubes.  The  theory  gcner* 
ally  accepted  for  the  production  of  singing  flames  is  the 
successive  explosions  produced  by  the  iutermittent 
combination  of  the  atmospheric  oxygen  with  thelssoing 
jet  of  hydrogen  gas.  The  noto  produced  jby  the  appa- 
ratus, when  in  action,  does  not  essentially  depend  ou 
tho  length  of  the  tube  used — it  is  influenced  also  by  the  size 
of  flame,  as  the  following  osperiment  will  show:— A 
tube,  35in.  lonn,  was  placed  over  aa  ignited  jet  of 
hydrogen;  the  sound  produced  was  the  fundamental 
note  02  the  tube.  A  tube,  19^1n.  long  (half  the  size  of  the 
previous  one)  was  brought  over  ihetame  flame,  but  no 
sound  was  obtainablo.  Tho  flame  was  lowered,  in  order 
to  make  it  as  small  as  possible,  and  the  tube  last  men- 
tioned was  again  brought  over  it.  It  gave  a  clear  mel- 
odious note,  the  octave  of  that  obtained  with  the  251n. 
tube.  The  SSin.  tube  was  now  brought  over  the  same 
flame ;  It  no  longer  gave  its  fundamental  note,  but  ex- 
actly the  same  as  that  produced  from  Qie  tube  of  half 
its  length;  thus  we  see  that  although  the  speed  with 
which  the  explosions  succeed  each  other  depends  upon 
the  length  of  the  tube,  the  flame  has  also  a  voice  in 
the  matter — that  to  produce  a  musical  sonnd,  its  size 
must  be  such  as  to  enable  it  to  explode  in  unison,  either 
with  the  fundamental  pulses  of  uie  tube,  or  with  the 
pulses  of  its  harmonic  divisions.  If.  Yon  Schaffgotsh'a 
experiments  form  tho  subject  of  a  very  interesting 
paper  apon  §ejuitive  flames,  and  Prof.  Tynd&U  has 
followed  in  his  stops  with  (as  might  be  expeotod)  ad- 
ditional results,  which  were  published  in  tho  Philoiophical 
Mtuiazine  ioT  July,  1857,  a  few  extracts  from  which  I 
will  Bubioin  pro  verba.  He  says,  "  In  the  first  experi- 
ments, I  made  use  of  a  tapering  brass  burner,  l5|in. 
long,  having  a  superior  orifice,  about  l-30th  of  an  inch 
in  mameter.  Tho  shaking  of  the  singing  flame  within 
the  glass  tube,  when  tho  voice  was  properly  pitched, 
wua  so  manifest  as  to  be  seen  bv  several  hundred 
people  at  once.  I  placed  a  B)Ten  within  a  few  feet  of 
the  singing  flame,  and  gradually  heightened  the  note 

Sroduced  by  the  instrument.  As  the  sounds  of  tho 
ame  and  sjren  approached  perfect  unison,  the  flame 
shook,  jumping  up  and  down  within  the  tuba.  The 
interval  between  the  jumps  became  greater,  until  the 
unison  was  poriect,  when  the  motion  ceased  for  an 
instant.  The  syren  still  increasing  in  pitch,  the  motion 
of  the  flame  again  appeared,  the  jumpbig  became 
quicker  and  quicker,  until  it  finally  ceased  to  be  dis- 
cernible. While  repeating  and  varying  these  experi- 
ments, I  once  had  a  silent  flamo  within  a  tube,  and  on 
pitching  my  voice  to  the  note  produced  by  the  syren  in 
the  tube,  the  flame,  to  my  great  surpriao,  instantly 
started  into  song.  Placing  the  flnger  on  the  end  of  the 
tube,  and  silencing  the  melody,  on  repeating  the  ex- 
periment the  same  result  was  obtained."  That  the 
shaking  of  tho  flame  to  which  Prof.  Tyndall  refers  pro- 
ceeds in  exact  accordance  with  the  beats  is  beautifully 
shown  by  a  tuning  fork,  which  c^ves  the  same  note  as 
the  flame.  If  the  tuning  fork  is  loaded,  so  as  to  throw 
It  slightly  out  of  unison  with  the  flame,  when  the  former 
is  sounded  and  brought  near  the  flame  the  jumpings 
are  seen  at  exactly  the  same  intervals  as  those  in  which 
the  beats  are  beard.  When  tho  tuning  fork  is  brought 
over  aresoaant  jar  or  bottle,  the  beats  maybe  heard 
and  tho  jumping  seen  by  a  thousand  people  at  once.  By 
changing  tho  load  upon  the  tuning  fork,  or  by  slightly  al- 
tering the  size  of  the  flame,  the  qmckness  with  which  the 
beats  succeed  each  other  may  be  changed,  but  in  all 
cases  the  jumpings  addrc^^  tho  eye  at  the  same  moment 
that  the  beats  address  the  car.— A.  E.  Tockkb. 

[4199.]— IRRIGATION.- The  most  economical  expe- 
dient I  could  suggest  to  "  George  "  for  raising  a  supply 


of  water  for  his  meadow  Is  represented  in  the  aooompany- 
ing  rough  sketch.  I  have  seen  it  in  operation,  the  Uttle- 
backets  formed  of  bollocks  horns,  working  away  day 
and  night,  quietly  and  gracefully,  far  from  any  habits 
tion,  and  giving  no  trouble.  The  sketch  requires  no 
description.  If  "  Robert "  cannot  fall  in  with  a  party 
near  home  to  undertake  the  construction,  and  he  fur- 
nishes me  with  his  address  through  the  Editor,  I  will 
forward  estimate.- Matrix. 

[4306.3— CHROMATIC  FAIRY  FOUNTAIN.— This  is 
produced  by  dissolving  various  salts  in  strong  spirits 
of  wine.  Chloride  of  copper,  which  gives  green,  and 
chloride  of  strontian  produoing  red,  are  chiefly  used ; 
bnt  chloride  of  calcium  ukd  other  salts  may  be  used. 
Sulphates  do  not  answer  because  they  axe  mostly 
insoluble  in  spirits.  The  spirit  la  forced  out  of  the 
jet,  either  by  heaL  or  better  by  means  of  strong  pros* 
sare  by  condensaa  air,  and  spreading  over  the  walls 
or  celUng  to  which  It  is  directed  i.a  t,here  fired,  and 
produces  tho  iroU-kaown  bcaatif  al  ell^oL— Sioma. 


Digitized  by 


Google 


406 


ENGLISH  MECHANIC  AND  MIRROR  OF-  SCIENCE. 


fJuLY  15,  1870. 


[4218.1— LEVEL.— "Apprentice"  c»n  Ox  his  tfitsu 
tube  Willi  vMtelead  or  luurter  of  Paria,  or  gam-water 
thickened  with  plaster  of  Paris.  Of  coorsef  it  is  as  well 
to  tlx  it  as  nearly  tme  as  jroa  can  at  Srat,  but  it  will 
require  adjusting,  by  soraping  the  bottom  of  the  wood 
true  after  the  oemenl  has  thoroughly  ee».-J.  K.  P.         |V14M1.1-BM0K     OIL.  -   Bt>nde     mvs :-"  Theae 

[4aM.)— DEPEOTIVB  BATTERY.- The  anvep  is  t?fl^; V  i^fe. '*!?'°'  be  Tolatiliied  without  decomposition 
be  aoldentd  to  a  strip  of  oopperat  the 
tinman's  solder  and  chloride  of  sine. 

coated  with  mereory,  it  moat  be  heated  red-hot  i^th  a     empyrenmatic ;  it  waa  formerly  employed  in  pharinaoy 
Bunsen'a  burner  or  otherwise ;  platinizing  Is  a  most    npder  the  name  of  "  philosopher's  olV'  and  as  it  was 


,  it  moat  be  heated  red-hot  inth  a     empyrenmatic ;  it  waa  formerl; 

otherwise ;  platinizing  Is  a  most    n°<lcr  the  name  of  "  philosopl 

etully  condoMed,  bat  it  is  nsually    o'ten  obtained  by  steeping  a  br 


simple  process  if  carefully  condocted,  bat  it  is  nsoally 
done  too  quicldy,  and  then  it  is  soon  destroyed.  It  is 
possible*  however,  that  zinc  may  be  deposited  on  the 
silver,  which  often  happens  in  compound  batteries 
when  one  cell  has  neutralized  its  acid ;  in  this  case,  the 
only  way  to  remove  it  is  to  dissolve  it  off  in  acid,  placing 
it  in  contact  with  one  or  two  dear   silver   plates. — 

SlOHA. 

[4337.]— PIKE-FISHTNO.- 1  am   afraid  an   snuteor 
angler  oat  for  only  a  day's  pike-Ssbing  is  not  likely  to 
obtain  much  sport  unless  he  has  a  friend  who  knows  the 
water.    But  as  "  Citizen  "  wishes  for  apparently  com- 
plete iustnictiuns  I  will  do  my  best  to  help  him.    If  the 
water  Is  fairly  clear  of  weeds  spinning  is  the  most  kUllng, 
as  it  is  likewise  the  most  attractive,  method  of  angling 
for  pike.    The  requisites  are  a  rather  stliT  rod,  a  reej^and 
nmBing  lino  of  about  60  or  80  yards  of  plaited  ^Ik,  with 
a  stained  gimp  trace.    Now  take  a  nice  mediom-sized 
gudgeon,  and  insert  the  tail-hook  of  your  spinning-flight 
through  the  fleshy  part  of  the  tail  brm^ng  it  out  act  near 
the  tall-fln  as  possible.    Draw  the  taU  up  till  it  nearly 
forms  a  right  an^e  and  fasten  in  position  with  the  suaU 
reversed  hook.   Pass  the  lip-hook  through  both  lips— the 
upper  one  first,  as  the  but  Is  a  gudgeon — and  yon  are 
ready  to  try  wliether  there  is  a  fish  that  will  be  tempted. 
The  flying  triangle  of  hooks  should  lie  loose  alongside 
the  bait,  and  not  be  hooked  into  the  fish  in  any  manner. 
I  presume  "  Citizen  "  will  purchase  a  spinning-flight,  and 
does  not  therefore  require  information  as  to  the  method 
of  making  it ;  but  I  would  advise  him  not  to  have  one 
with  too  many  books.    Now  let  him  take  the  rod  in  his 
right  hand,  and  unwinding  some  yards  of  line,  which  will 
lie  loose  at  his  feet,  with  a  swinging  motion  send  bis  bait 
Into  the  stream  and  holding  his  rod  near  the  surface, 
begin  drawing  In  the  line  with  his  left  hand,  and  between 
each'  draw  make  a  backward  motion  of  the  rod  with  the 
right  hand.    The  object  of  this  is  to  keep  the  bait  con- 
stantly moving.    Dont  take  the  bait  out  of  the   water 
until  it  i9  quite  close  to  the  bank,  as  Mr.  Jack  nill  often 
make  a  rush  for  it  just  as  the  tempting  morsel  ia  about 
to  bo  withdrawn,    in  hot  weather  work  near  the  top  of 
the  water.  In  cold  at  the  bottom.    Supposing   a  flsh 
makes  a  bite  yon  had  better  strike  at  once;  as  the 
matter  is  still  oisputed  (some  anglers  say  yon  ought  to 
let  tlie  pike  retire  with  Ws  i>rizo  and  not  strike  till  he 
has  " shook  the    bait")  you  may  try  both    methods. 
When  once  your  flsh  Is  hooked  never  allow  the  line  to 
bo  slack,  but  keep  a  strain  always  on  it,  and  it  he  gets 
amongst  weeds  the  line  being  tight  may  cut  its  way 
throughthem,  but  if  slack  you  wilf  be  sure  to  lose  your 
flsh.    When  your  fl»h  is  exhausted  draw  him  gently  to 
the  bank  and  gaflT  him  if  yon  have  that  implement ;  if 
not,  grasp  him  tightly  behind  the  shoaldera  and  pitch 
him  on  the  back,  but  be  careful,  as  a  pQie  haa  very  warp 
teeth,  and  will  let  you  feel  them  if  you  give  him  a^hance. 
The  haunts   of  pike   vary   according  to    the    season 
of  the   year   and   with    the  nature  of  the  water ;  but 
it  usaally  prefers  a  still  unfrequented  spot,  plentifullv 
supplied  with  weeds  and  flags.    The  nelgbbourboods  of 
reedK,  docks,  bulrushes,  and  the  broad-leaved  water- 
lily  are  Its  favourite  resorts.    The  pike  spawns  generally 
about  Uarch  or  April,  and  In  rivers  they  begin  to  get 
into  condition  again  about  Juno  j  but  in  still  waters  they 
are  some  time  longer.    On  the  Thames  pike-fishiug  is 
Illegal  between  the  Ist  of  H&rch  and  the  aist  of  May. 
Trolling  differs  from  aplunlng  In  being  the  only  method 
in  which  j-ou  can  flsh  for  pike  in  water  that  ia  so  over- 
run with  weeds  or  bushes  and  stumps  that  a  spinning- 
bait  cannot  be  worked.    For  trolling,  a  pair  of  books  are 
placed  close  together  so  as  to  lie  on  either  side  of  the 
bait's  head;  their  shanks  are  weighted  with  lead  and 
oflUed  to  a  gfaap  trace,  which  is  paamd  through  the 
body  of  the  bait  and  made  fast  to  the  line.    The  motion 
of  (he  gorge-bait  in  trolling  la  principally  produced  by 
its  descent  headforemost  when  thrown  in,  and  the  sub- 
sequent raising  and  lowering  in  «iral«a ;  but,  in  fact,  the 
bait  should  never  be  allowed  to  remain  Mill.    In  "  troll- 
ing," lime  must  be  given  the  pike  for  swallowing  or 
pouching   the    bait   before  strutng,  which  will  some- 
times occupy  him  as  much  as  10  or  even  15  minutes,  ac- 
cording to  some  antboilUes  j  Mt  It  Is  just  as  well  to  try 
a  gentle  reminder  now  and  then,  ia  case  it  ahonld  not 
be  a  flsh  after  all.    It  Is  ntbei  ludicrous  to  see  a  man 
with  his  hook  fast  In  a  atump,  waftlag  lor  the  nike  to 
"  pomah  ••  before  he  gtrftet-A.  T.,  -^ 


the  fetrule  should  be  covered  with  braes,  but  also  the 
plug  at  the  bottom  or  extreme  end  of  the  joint.  The 
nunber  of  rings  on  the  various  joints  is  a  matter  of  in- 
dividon  taste,  but  the  "  trolling  "  should  certainly  have 
m^  than  the  other  tops. — Ha>cpto>i  Wick.  nT 


.  „  jrjok  in  oU  and  submitting 
it  to  distillation,  it  was  also  called  "oil  of  bricks." 
(Brande'a  "  Manual  of  Chemistry,"  page  1139.)  Lapida- 
ries and  gem  engravera  ase  it  with  their  diamond 
Eiwder,  according  to  Holtzapllal  (ice  ToL  III,  pouiin. ) 
s  aays  it  la  obtained  by  putting  a  red-hot  brick  into 
oil,  bot  Iconnot  flnd  the  poasage.— J.  K.  P. 


[4349.]— COIN.— Austrian  medal 
Maria  Theresa.— Bekxibodi. 


o(  Froada  L  and 


HOTES  AUD  QnHSIES. 


[4280.]— A  GENBlttJL  SOD.—I'doiiot think  "Pedes- 
trian "  can  have  a  bMter  rod  than  the  OBereoommended 
by  Mr.  FennelL  -wUeh  he  has  proved,  'it  consists  of 
two  ash  butts,  8ft.  ajin.  lortg ;  the  one  9Jln.  in  circum- 
ference at  the  thickest  part,  the  other,  S^in. ;  at  the  top, 
just  below  the  ferrule,  they  should  be  respectively  a 
t>-18tha  and  l(ia.  in  oircomferenoe.  The  1st,  3nd,  and 
Srd  joints  shoold  each  be  8ft.  Sjln.  long,  with  elronm- 
,'"/f2,"if*  *'  !¥«''  •"*"  o*  Hilh  »nd  Ito-,  tapering  to  U, 
!.•  .°JJ°'  *??i  ""PWi'ely.  The  "troHIng"  topshould  be 
ilt.  lOIn.,  with  a  circumfewnce  at  thick  end  of  Iln., 
?£L  'ho  fly  top  should  not  measure  more  than  11- 
laths  round.  The  battom-flahiug  top  may  be  311.  Sin. 
long,  wilh  the  same  thickness,  but  the  spinning  too 
should  bo  only  1ft.  Slln.  In  length.  The  total  Umgoi 
of  the  various  rods  that  can  be  made  out  of  these 
JO'?"  w"l  be  as  follows:— a  doable-  handed  fly  rod, 
16ft.  IJin. ;  a  single  -  handed  fly  rod,  12ft.  4in. :  a 
troUlng  rod,  13ft.  fin.  Bv  changiag  the  top  joint  of 
the  double-handed  fly  rod  lor  the  "bottom"  flahing 
top,  it  forms  an  excellent  rod  for  worm  or  creeper 
fishing:  and  by  subsUtuting  the  spinning  top  it  does 
admirably  for  troot  flshiag  with  themlnnow.  By  taking 
away  the  large  Joint  and  butt,  and  using  the  smaUer 
butt,  a  asefol  single-handed  fly  rod  U  formed,  which 
Mr.  PenneU  prefen  to  any  other  in  his  poseesalon.  The 
joints  and  top*  should  be  nude  of  greenheart,  and  the 
butts  of  ash ;  ase  hammered  bnaa  fermles,  as  they  are 
much  thfl  cheapest  in  the  long  ran,  and  not  liable  to 
break;  and  by  all  means  have  the  bottoms  of  the  joints 
doable  brazedtopreventaticklngtromdamp.  By  douMe 
braaUig  I  mean  not  ODlr  that  the  part  which  flti  into 


[4268.]— LONOITUDE.— What  would  be  the  almpleat 
and  most  practical  way  for  a  person  with  an  equa- 
torial, unfurni-shed  witli  a  transit  instrument  of  any 
kind,  of  ascertaining  his  longitude  with  any  degree  of 
corroolness? — H.  A.  C. 

[4a60.]-MAGNITUDE  OP  8TAR.-Ha8  not  the  star 
the  Srd  of  the  triple  6  (i  SS79;  AquiUe  Increased  In  point 
of  magnitude  in  the  Ust  two  or  three  years;  for  I  see  11, 
with  8lln.  aperture  and  power  of  340,cafui<<«ra«ly  brighler 
than  the  debUissima  of  H  between  el  and  «»  Lyro 
though  Webb  speaks  of  one  as  of  the  I4m.  and  the  other 
two  ISm. — H.  A.  C. 

.,.f*!S:l~^'*?^°^  9PINND.-0.-I  want  to  know  what 
the  distance  should  be  from  centre  to  centre  between  the 
1st  and  2nd,3nd  and  Srd,  Srd  and  4th  rollers  of  a  drawing 
frame,  to  work  fair  open  Egyptian  cotton,  to  spin  «Us  and 
90  B  weft ;  also  how  a  draught  of  eight  ought  to  be 
divided  between  them.  Perhaps  some  of  your  corres- 
pondents interested  in  cotton  spinning  will  favour  me 
wilh  their  opinions.  I  wish  '•  B.  W.  R/'  would  favour  us 
with  a  rule  for  equalising  draughts.  I  have  thought 
over  the  matter  but  must  confess  I  cannot  flnd  out  what 
he  means. — Cuuntev  Lab. 

t43ea.J-COBNISH  ENGINE.— I  thank  "  J.  K.  P."  for 
his  answer  to  my  query;  It  was  the  engine  valvea  I 
wanted  to  anderstand,  and  1  do  now.  I  should  like  the 
drawing  of  cataracts  if  he  will  send  it  to  the  English 
MBCHAinc.  Another  thing  1  want  to  know  is  the  rule 
for  the  poraUel  moUon,  especially  the  extra  piece  ased 
in  some  engines  to  carry  the  plug-rods.— F.  P. 

[4368.]-EN01NEEBINa.-Will  some  kind  brother 
reader  answer  the  following  question  :—W  hat  steam 
power  would  be  required  to  drive  one  pair  of  4ft.  stones 
ui  a  mill  in  order  to  grind  five  bushels  per  hour  ?— A 
PaoTucLU.  Miu,za. 

[4a64.J-MATHEMATICAL.-I  shall  feel  very  thankful 
if  some  one  wHl  answer  this  quefition :— "  The  water  in  a 
canal  lock  rises  to  a  height  of  18ft.  against  a  gate  whose 
breadth  is  lift.,  colcolatetbe  total  pressure  against  it."— 
Schoolboy  II. 

m^^SI'^w?^'*  *¥°  COLOURING   PRINTS   ON 

oi^Asa.— Win  some  of  yonr  correspondents  tell  me  the 
best  method  of  flxing  prints  on  glass,  and  then  painting 
them  from  the  bacTi,  giving  them  the  appearance  of 
painting  on  glass,  and  should  it  be  oil  or  water  colour.— 

LiALLA  RoOSa. 

[4366.] -WATER  GILDINQ.-Would  some  brother 
reader  refer  me  to  a  good  practical  work  on  water  gildins. 
naming  the  publisher  and  price  ?— J.  C.  8. 

[4367.]— REWORKING  VULCANIZED  RUBBER.— 
Can  any  brother  reader  inform  me  if  I  can  dissolve  and 
re-work  into  aheets,  say  Un.  thick,  a  quanUty  of  old 
vul^iiaod  rubber?  I  have  noticed  other  oorreapondente 
seek^  infonnaUon  respecting  this  popular  materiaL 
ymu  not  aome  of  our  London  frlenda  give  as  a  go*d 
de^pUon  of  the  treatment  in  manof  aetniing  vnlcu^ed 
rubber,  and  oblige.— Eoohokt.  »u«»iu««a 

[4a6a]- GILDING. -wm  any  of  yonr  numerons 
correspondents  kindly  inform  me  of  a  receipt  that  will 
cover  brass  or  other  metallic  ornaments  with  a  thin  coat 

whf'IVLS'filL'K?--"'  *"  *'""«"°"°°- «"» 


for  that  purpose  ?— A.  W.  F. 

[4368.]— ASSOCIATE  OF  AST  DEGREE.- Will  Mr 
J.  Harrison,  A.A.,  kindly  favour  me  with  further  par- 
Moulara,  or  where  I  am  to  apply  for  them,  ta  respect  of 
this  degree,  as  to  when,  were,  and  what  forms,  4o.  Ac , 
ora  necessary  at  each  examination,  and  whether  it  is 
open  to  public  competition  or  notr— A.  W.  T. 

[*WO.]-CHEMIOAL.-WU1  some  Und  subscriber  toD 
me  the  simplest  way  of  reducing  canstio  magnesia,  car- 
bonate soda,  and  caustic  potash  to  the  metals  mogueaiam, 
•odium,  potassium  ?— Xxsophoh. 

4371.— A  TRIGONOMETRICAL  DIFFICULTY  —Will 
any  gentleman  be  kind  enoagh  to  assist  me  out  of  the 
foUowing  dllBeully  7  Mr.  Todhnnter,  In  Tritonometn 
/Dr3«^aiien,p.  86,  says:—  * 


[4274.]— CUPELLING.— What  is  the  best  and  nixst 
practicable  method  of  cupelling  ? — Studskt. 

[4376.]— TESTING  GOLD.-I«  there  a  better  metboa 
to  ascertain  the  purity,  4o.,  of  gold  than  sunply  ienOK!  h 
by  the  application  of  pnra  nitnc  acid  to  lU  sarfsM^ 
€tudkst.  ^^ ' 

We.]— GUTTAPERCHA — WlUanyof  ourklodcorrts. 
ponltents  inform  me  if  it  is  posHible  to  dissolve  gntu 
percBa^  a  liquid  state,  and  fi  so,  and  I  pour  it  upon 
or  into  anything,  will  it  become  as  hard  as  it  was  before 
dissolving  it.— A  Potteb. 

[4278.]— FRENCH  METHOD  OF  DBTECTIKG 
ADULTERATION  OF  0IL9.-TO  "  BERN AMDC  "-£ 
his  note  on  vegetable  oils,  Bemardln  speaks  of  a  French 
method  for  deteeting  the  adulteration  of  oils.  Be  would 
oblige  me  by  explaining  it  more  folly. — E.  T.  D.  S. 

[4279.]— WTiy  ara  dry  gas  meters  preferred  in  thia 
country  to  wet  ones,  whereas  on  the  Continent  the  latter 
are  generally  used  ?— E.  V.  D.  S. 

[4M0.]-AqUARIUM.-Coald  any  correspondent  of 
the  MxcHANic  tell  me  how  to  prevent  the  water  of  an 
aquarimn  from  getting  gieenlah,  and  what  kind  of  nlanU 
would  grow  in  it  ?— E.  V.  D.  S.  »~"~ 

JS^Hr^i^-^^^^^^^^"^^  "y  brother  «.b. 
seriber  kindly  give  the  mle  for  projecting  the  wodd  ac- 
cording to  Mercator's  projection  7— loHoBAXca. 

[4383.]  -  CONTINENTAL  SCHOOLS.  -  HavlaB  a 
numerous  family  of  boys  to  adocate,  with  a  coitainbnt 
limited  income,  and  not  being  myself  engaged  In  any 
buaineas,  would  any  of  yonr  nnmarons  readers  khidly 
assirt  by  informing  me  where  on  the  continent  I  oonld 
obtain  a  flrst-dasa  mercantile  odnoatioa  on  the  most 
eoonomloal  terms,  ia  a  healthy  sitnation,  when  I  could 
myself  ramove  to  and  reside,  when  house  rents  and 
living  are  cheap. — Avzistt. 

[4283.]— WARPED  CABINET  UD.— I  have  io  mv 
posMMlon  a  veneered  staUonery  cabinet,  the  Ud  of  wMch 
is  slightly  warped.  Can  any  brother  reader  hiform  me 
how  to  get  it  back  to  its  original  state  witbeat  caadng 
the  wood  to  crack  ?— J.  B.  »■!»»»«(( 

[4284.1 -ALABASTER  GLASS.- Would  Mr.  J  LeJ- 
"flf^^"  "4°'*  «a"nRh  'o  put  me  in  the  way  of  maidng 
oubaater  glass,  as  the  recipe  gltan  on  page  408,  Vol.  xZ 
turned  out  a  very  hard  green  glash  I  also -want  to  know 
b>^  I  can  analyae  glass,  or  lihare  I  can  gM  1 1  aoalyaed  7 

[4386.]-5QA9  MUFFLE  FCBNACE—CcinW  any 
correspondent  give  me  a  stetdi  of  a  gas  muflle  tamtce  f 
— J. 

[4286.]— ALLOYS  FOB  TIS  FOIL.— Will  tome  reader 
inform  me  the  composition  ol  the  sQoys  lor  tin  foil,  the 
same  as  they  wrap    tobacco,  cocoa,  *c.,  ia?-E.  S. 

WOOIXBTT. 

[4287.]— COTTON  SPINNINO.-Cui  any  el  jimr 
nnmerons  naden  Inform  me  what  wwk  I  thrnU  con- 
sult for  the  boUdlng  of  a  male  head  Ma^  tttc  cotton 
apinning  7— J.  P. 

[438L]-FORCE  PUMP  FOR  IRRIOAnOK^Mv  an 
is  a  tea  planter  in  India,  and  U  sadly  in  ^nmtet  snne 
means  of  watetteg  his  tmplante  In  adrrMaMo.  Can 
any  brother  raader  inform  me  what  is  the  bed  portable 
foroe  pmnp,  and  what  kind  of  hose  is  most  mltable  to  an 
Indian  eilmato  7  Also,  the  price,  and  how  far  the  water 
oan  be  thrown  »—W.  B. 

[4288.]— DANIELL'S  BATTERY.- 1  ahonld  feel  much 

obliged  if  "  Sigma  "  would  kindly  give  me  infitractiom 
for  keeping  a  common  Daniell's  battery  in  good  working 
order.  I  believe  it  is  similar  to  those  used  at  telegraph 
stations— copper  and  zinc  plates,  with  plKin  water,  sod 
crystals  of  sulphate  of  copper.  My  use  for  11  ia  to  oootnil 
my  transit  clock  In  the  observatory  here  by  the  astro- 
nomical clock  flied  in  the  cellar  of  the  d-welling  house. 
I  flnd  that  the  alnc  platea  soon  get  foul,  sand  the  actios 
Is  oneertain.  It  has  given  me  some  trouble  for  a  loaj 
tune  past.  At  one  time  the  permanent  magnets  are  b 
'»<"{.  "another the  battery;  and  any  inatmetions  that 
would  save  me  all  this  annoyance,  wonld  be  verv 
vshiable.- H.  C.  K. 

[4280.]— FOOD.— Can  any  reader  reeonunend  a  geei 
work  on  food.  I  mean  as  regarda  ita  aeU<»  and  value 
in  Maw  of  dyspepsia.  I  romember  aeelas  a  book  od- 
vertljed  caDed  (Ithink)  the  "Dy.poptlc'aBMid  Book," 
*hloh  1  beliave  would  toit  my  purpoae  -very  velL— 

A*'S^^-}'^<iy^'nC  BATTEHY.-Ourevor  ready  and 
obliging  editor,  in  reply  to  my  qner  .■  i  n  How  to  Make  or 
Construct  a  Magnetic  Battery,  reieired  me 
nombera ;  but  the  only  Information  1 1  blaised 
Raymond  WilUs,  p.  209,  Vol.  X,    .n  the  "  1 
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Now  I  cannot  understand  the  process  by  Which  he  gets 
16        6, 
g-  -  J    4o.    Please  explain  in  fnlL— Poos  Lao. 

[4272.]— CRUCIBLE.- What  crudblewiU  beet  stand 
a  strong  flre  and  a  very  penetrating  flux,  such,  for  In- 
stance, as  what  is  generally  called  glass  of  load,  &o.,  and 
what  is  the   best   method  of   tnn.^if,,,  oruciWes?- 

SXUMMT. 

[4978.]— SPLITTING  WHAL:^ONE.— Canyouorany 
of  yonr  correspondents  kindly  teU  me  how  to  split  whale- 
bone? Also  the  kind  of  whslebone  most  suitable  for  the 
purpose,  and  where  obtainable  ?— Exquutui. 


me  to   back 
was  from 

„-      „       „ ,    -■   r    - -the"  UtIIItv  of 

Magnetism,  but  who  further  eipros  -.t  his  hopaa  in  the 
magnetic  battery  being  one  day  inventi  d.  I  haTe  always 
been  under  the  Impression  that  such  rtirt  exist,  hot  U  any 
otyour  sdentlflc  princes  can  set  me  on  the  right  track, 
I  shall  esteem  it  an  exceeding  gnat  favonr;  and 
at  the  same  time  how  to  obtain  a  Btrong  cmrent. 
— Berzbo. 


p.   2 
whof 


„.,  -  .-FRICTION  IN  STEAM  CYLINDBBS.'-Mr. 
P.  Jenaen,  whose  able  artielas  on  the  "  Frfotlan  in  Steam 
CyUnden  "  ara  now  appearing  in  oor  oolnmns,  wHI  mnch 
oblige  me  it  he  would  explain  how  the  formnliB  given  on 
page  9H  are  derived,  or  refer  me  to  any  book  where  Mr^ 
McFarlane  Gay's  fonnule  an  given.  On  page  84S  Mr. 
Jenaon  describee  several  lubricators— Ramsbottom's. 
Sosooe's,  Wilson's,  Clement's,  and  Sehanweeker'a— with- 
oat,  however,  giving  lUaetratlous  of  them.  Be  (or  aame 
reader  acquainted  with  these  dilKsrent  forms)  wHI  onatlr 
favour  me,  and  1  have  no  donbt  many  laaden  of  tba 
BsaLiiiB  Mkcbakio,  by  sending  sectione  of  theae  Inbri- 
oaton  with  letten  of  reference  attached  to  the  different 
parts.— A  CoHKrasT  Riaiisb. 

[4288.]- MILLERS.— I  should  be  obUged  to  any  of  my 
dusty  bnthran  who  would  favonr  by  giving  theu-  expe- 
rience on  the  comparative  morita  of  baUnce  versus  flxed 
rynds.- 2.  Inlonnation  as  to  the  most  approved  appa- 
ratus for   cleaning  and  preparing  Ghiika  and  similar 


wheats,- 


.  S.H. 


[4294.]— BREWING.— A  brother  reader  gave  apian 
how  to  brew  a  small  quanllly  of  ale.  I  have  tried  Ms 
plan,  bat  it  is  no  finer  now  than  whan  it  was  brewed 
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««me  weeks  aao.  'Wai  any  one  obUge  me  by  saying  how 
?r«nT?b?c^ed  «  Ihat  il  -iU  fine  '^thout^U^  n«  of 
Hsings,  »9  they  so  soon  turn  it  sonr.— w.  wood. 

r-»M5.1  _H.VRMONIUM.-IMPEBFKCT    TUNING.- 

w2lMr  HeTSlnn  Smith  kindly  'V" ''f 'J'VSfdTa''^ 
..Id  remedy  for  the  loUowin?  defect,  which  I  1° J  t"  be 
^.S  iaviriably  the  casTTn  harmoninms.  Tnko  the 
SS^for  insUnce.tnne  it  qnite  perfect  with  mediuni 
^JSi  of  wind,  then  with  greaUr  P"»f' «- '"''f  "°^, 
win  betoo  flat,  and  with  lesr.  pressure,  lower  notejriU 
beUK.  sharp.  With  the  double  octave  this  is  atiU  more 
?|rc?pUbl?andmosUy  worst  from  .>nM«l«  of  key-board 
?OTn  to  base.  It  is  the  same  with  other  intervals 
btSB8the-octaTe8,butnot  so  easily  detected  because 
rf    to  UK^ring   of  thirds,    fifths   Ac.  -  Ahateitb 

(4296.1 -GALVANIC  BATTEBIES.-Will  "  Sigma,"  or 
,„^rSndfellow.rcader,teUme  the  relative  proportion 
rfSu<aoe  that  biehromaU,  8mee's.Bunsen's,  and  carbon 
MdVlnc-in-sulphuric-acid  batteries  must  have  to  ^ve 
off  the  same  quanUty  of  electricity  as  Grove  s  battery. 
— J.  B.  , 

r4aa7.— GAIiVANOMETERS.— I-aball  fe«l  Tery  grate- 
ful if  "  Sigma"  will  teU  me  the  best  form  of  galvano- 
meter or  other  instrument  for  showing  the  strcmgth  of 
the  secondary  current  in  ordinary  inducUon  coUs  that 
give  no  spark. — J.  8. 

[4398.1  -CHLOBIDE  OP  SILVER.— What  ia  the  reawn 
of  chloride  of  silver  taming  blue  after  evaporation  ?— 

r4a99.1-8ILVERING  CLOCK  DIALS.— Wi]l»"Moi»y- 
aare  Man  "  explain  m«re  fulir  the  process  of  aUvering 
clock  dials.  I  have  tried  his  process  without  buccoss,  the 
Se  result  being  a  dark  deposit  on  the  dial  which  the 
wnlsh  does  not  improve,  the  sUver  also  seems  to  rub 
ofTagain.- E.  H. 

[4800.1— 8AC8A0B8,  Bio.— Will  acme  kind  reader  in- 
lorm  me  how  to  make  sausages,  polonies  and  jmUea 
meat,  such  as  commonly  sold  by  pork  batchers.— sack- 

XEsa.  

14801.1— DISSOLVING  VIEWS.- Your  correspondent 
who  a  few  weeks  back  said  he  had  had  seven  years  ex- 
perience in  painting  dlasolving  views  would  greatly 
oblige  me  anddonbtleaamany  others  of  your  subscribers 
If  he  would  kindly  say  the  mode  of  procedure.  Ajiy 
useful  hints  from  any  somwe  gladly  received  by  tMS 

[48ra.-MADAGASCAB  MATTINO.  -  I«nd  this 
matting  advertised  in  eoTeral  papws  by  MM.  Bontor 
and  Collins,  185,  Oxford-street,  but  have  not  seen  it.  1 
wish  to  know  the  material  it  is  made  of?  I«7,!P°?« 
Is  the  same  as  the  Babaones  matting  made  with  the 
ibres  of  the  paUn-tree  {Jagiu  rajjlal.- BsBKiaDiK.. 

r4S06.1— CAST  IRON.— Is  there  exiaUng  a  apefi** 
■irS*oitoe  different  sorts  of  cast  iron  f  Partiealars 
vrin  oblige.— Z.  D. 
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UUNOTIOED    QUEMEB. 

IN  fntnre,  U  any  qnsry  rennijn  nnaiunrered  for 
four  weeks,  we  shall  insert  the  number  and 
subject  of  the  qneiy  in  this  list,  where  it  will  remain 
for  two  weeks,  if  not  previonsly  replied  to.  Wo 
trnat  our  readers  will  look  over  the  list,  and  send 
-what  information  they  can  for  the  benefit  of  their 
feUow-contribotors. 


Aviary,  214. 

Vnlcaniiing  Rubber,  314. 

Polishing  Faceted  Gold  Chains,  215. 

Painting  8touosi  in  Jewellery,  315. 

To  *•  Seues,"  U15. 

Condensing  Engine,  315. 

Mendoxa  Pulley,  215. 

Fasteuiug  Emery  to  Leather,  215. 

Pressing  Ladles  and  Shovels  into  Shape,  Sis. 

Wire  Covering,  216.  „        ,     .         ai< 

Plant  for  Starch  and  Corn-flour  Manulaetnre,  21». 

BurnUhing  Pkte,  216. 

Printers'  Furniture,  2.17. 

Musbet's  Steel.  287. 

Grinding  Drug  Seeds,  987. 

Steel  Wire.  To  the  ■•HarmonionsBlaokBmlth,'  237. 

Entomological  Query,  237. 

Stuffed  Canary,  238. 

Horibling  Long  Fleece  Wool,  238. 

llano  Felt,  238. 

Picture  Mount,  238. 

Hole  in  Earthenware  Jar,  238. 

Florsntino  Brume,  288. 

Springs  and  Ailes  for  Waggons,  238. 

Yacht  Building,  23a 

lileaahing  Powder,  238. 

Veneering,  238. 

Dyeing  and  Colouring  Grass  Leaves,  238. 

Canoe,  238. 

Abirnm  (or  Dutch  Clock,  238. 

Proparina  Canvas,  '£ii. 

Precipitating  Gold,  238. 

BadRheU,238.  ^     _ 

Repairing  Indift-mbbor  Combs,  239. 

Conical  Winding  Drums,  262. 

Revolving  Frame  for  Shop  Windows,  362. 

Wood  Engraving,  282. 

Nail  Bags,  263. 

Painting  Boiler,  268. 

Ice  Chest- Ices,  262. 

Enamel,  262.  ,        „  „«„ 

Galvanic  Band.    To  "  Suffolk,"  "  Amateur,"  262. 

Geometrical  Drawing,  262. 

Silent  Fans,  263. 

Position  of  Uagnetic  Pole,  262. 

Forcing  Water,  262. 

Be-mannfacturlng  India-rubber,  3G2. 

Hypopbosphite  of  Iron  and  Quinine,  262. 

Organ  Accordion  Stand,  262. 

DissolTing  Sheep's  Horns,  262. 

Fast  Ooloor  for  Sheepskins,  262. 

Making  Butter,  262. 

Paint  for  Boats,  262. 

Re-melting  Hard  White  Paint,  262. 

India-mbber  Tyres,  262. 

Bamboo  Nuts,  262. 

Loam  Pans,  262. 

Names  of  Parts  of  Bellows,  262. 

Bisulphide  of  Carbon  Priam,  262. 

White  Lead,  262.  „    .       ,^ 

Oak,  Walnut,  and  Mahogany  Stains,  282. 

Organs,  268. 

KiEi,268. 

Copper  Boilers,  263. 


USEPUL  ABD   SOIEirTinO   BOTES. 


"Sigma"  has  answered  9687,  3652,  S6tS,  3663,  2661 

"  J.  K.  PV  SMS.  8898,  8908. 
"  Bemardin,"  8811. 

"  H.  C,"  2659,  881L  8828.  

"  Saul  Rymea,"  9647, 2668, 2999,  8784, 8805, 8887, 8901. 
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874S 
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8760 
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8771 
8775 
8777 
S780 
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Pianoforte.  To  the  "Harmonious  Blacksmith,"  166, 

Archery,  166. 

Forbes'  Knitting  Machine,  166. 

Water  Meter,  166. 

Arm-chair,  166. 

Copper  deposit  on  Cast  Iron,  166. 

ArtiBcial  Teeth,  166. 

Draught  Wanted,  166. 

Casting  Silver  Balls,  166. 

Hydrogen  Gas  for  Balloon,  166. 

The  "High  Peak"  Velocipede,  166. 

Landscape  Painting,  166. 

Copping  Mule,  166. 

Engine  Chimney,  166. 

Arnold's  Chimney  Ventilator,  166. 

Greater  Pthab,  167. 

MIU  and  Forge  Work.    Rolling,  187. 

Inlaying  Fancy  Wood,  167. 

Pasteboard,  167. 

Relacqnering  Brass  Work,  190 

I«oe  and  Buttons,  190. 

Cotton,  190. 

Chrome  Black,  190. 

Win  Tacks  and  Nails,  190. 

Seamless  Felt  Skirts,  190. 

Blocking  Black  Lead,  190. 

Transparent  Paraffin,  190. 

Barometer  Tubes,  190. 

Float  tor  Boiler,  190. 

Seasoning  Wood,  190. 

Dentistry,  190. 

Deposit  from  Soda  Crystals,  190. 

Contrivance  for  holding  Iron  Rods,  191. 

Cleaning  and  Refilling  Barometer  Tnlies,  191. 

Fanlty  Engine,  191. 

Emery  Grindstones,  314. 

Ear  Boring,  214.  

Fog  Horn.  To  the  "  Harmonlons  Blacksmith,"  214. 

Photography,  214. 

To  Watchmakers,  214. 

Prices  (or  Sawing  Timber,  314. 

Tempering  Buffer  Springs,  214. 

Bene  Breaking,  214. 


THE  DANGERS  OF  CHEAP  CONFECTIONERY.— 
Why  is  it  that,  after  eating  a  few  only  of  these  beantltnlly 
coloured  sweets,  our  child  should  always  snlftr  toe  pangs 
of  colic,  although  he  often  surreptitionsly  abstracts  twice 
the  quantity  of  1ob(  sugar  from  the  cupboard,  and  isn<me 
the  worse  (or  it  ?  The  answer  has  already  been  given  by 
many  authorities,  to  the  effect  that  there  is  no  more  un- 
blushing and  licensed  poisoner  in  the  world,  than  the 
unscmpnlons  manufacturer  of  cheap  confectionery. 

FLIES  ON  HORSES.— The  Jour)iolo/C»»i»(nr*l"s 
the  following  as  a  preventative  of  horses  being  teased  by 
flies :— Take  two  or  three  small  handfnls  o(  walnut  leaves, 
upon  which  pour  two  or  three  quarts  of  cold  water;  let 
it  infnse  one  night,  and  pour  the  whole  next  morning 
into  a  ketUe,  and  let  it  boil  for  a  quarter  of  an  hour. 
When  cold  it  is  fit  for  use.  No  more  is  require*  than  to 
moisten  a  sponge,  and  before  the  horse  goes  out  of  the 
stable,  let  those  parts  which  are  most  irritable  be  smeared 
over  with  the  liquor,  namely,  between  and  upon  the 
ears,  the  neck,  the  flanks,  etc.  Not  only  the  gentleman 
or  lady  who  rides  out  for  pleasure  will  derive  pleasure 
from  the  walnut  leaves  thus  prepared,  but  the  coachman, 
the  wagoner,  and  all  others  who  use  horses  during  the 
hot  months. 

THE  C0NTIN00U8  CURRENT  IN  HEMIPLEGIA. 
—Dr.  Althaus  mentions  the  case  of  a  man,  aged  flfty- 
two,  who,  whilst  wriUng,  suddenly  lost  the  use  of  the 
right  arm.  There  was  complete  paralysis  of  forearm 
and  hand,  and  nearly  complete  auKslhcsU  of  hand 
and  fingers.  A  current  of  twenty-two  oells  of  DamoU  s 
battery  was  applied  to  the  left  hemisphere  for  one 
minute  on  several  occasions,  and  the  same  was  applied 
to  the  radial  and  ulnar  nerves,  with  the  effect  of  re- 
storing the  power  of  the  affected  arm  completely. 


STEEL  AND  IRON  RAILS.-  A  correspondent  of 
Eitgiimrring,  writing  on  the  advantage  of  steel  over  iron 
rails,  after  describing  the  condition  of  a  steel  rail  which 
hud  undergone  two  years  and  nine  months  of  almost  in- 
cessant shunting  operations,  Mhere  iron  lasted  only  from 
three  to  six  months,  says :— "  No  small  advantage  of  steel 
over  iron  aide-rails  to  points  consists  in  the  gradual 
wooriag  down  of  the  former,  which  permits  the  adjacent 
point  rail  to  lie  close,  whereas  side-rails  of  the  latter 
materisl  often  crush  Inwards,  causing  points  to  be  out 
of  gauge." 

SOFT  SOLDER,  AND  SILVER  SOLDER.— A  strong 
eany-flowing  and  white  solder  for  jewellers'  use  (accord- 
ing'to  a  coirespondent  of  the  Seientijic  American)  is  oom- 
pusod  of  lead  one  part,  and  tin  two  parts.  When  the 
lead  is  melted  put  in  the  t:n  and  then  throw  in  a  smaU 
piece  of  resin  as  a  flux.  In  suldoriiig  fine  work  wet  the 
parts  to  be  joined  with  muriatic  acid  in  which  as  much 
zinc  has  been  dissolved  as  the  acid  vrill  take  up.  It  is 
cleaner  than  the  old  method  of  using  Venice  turpentine 
or  resin.  To  make  silver  solder,  put  into  a  clean  cruci- 
ble pure  silver  two  parts,  clean  brass  one  part,  with  a 
smaU  piece  of  borax— melt  and  pour  Into  ingot.  The 
solder  flows  easily  and  cleaa. 

THE  EYE.- One  of  those  "facts  not  generally  known' 
is  mentioned  by  Dr.  Baden  in  a  recent  commonicatlon 
to  one  of  the  Parisian  JoumaL  It  is  that  in  every 
eye  there  is  a  spot  necessarily  aflUcted  with  blindness— 
that  where  the  nervous  fibres  of  the  retina  join  in  a 
bnnch  to  make  their  way  to  the  brain.  The  truth  of  this 
is  easily  ascertained;  draw  a  small  cross  on  a  piece  of 
paper,  then,  to  the  right,  at  a  distance  of  about  two 
indios  and  a  half,  make  a  blot  of  about  the  size  of  a 
common  wftfer;  close  your  left  eye  and  fix  your  right 
one  on  the  cross ;  now  bring  the  paper  slowly  nearer 
and  nearer  to  the  eye;  when  it  is  at  the  dinanoe  of 
about  eight  inches  the  bUok  spot  will  become  invisible, 
but  on  continuing  to  approximate  the  paper  it  will 
appear  again. 
IMPRO\'ED  "  DOBEREINEB"  HTDBOOEN  LAMP. 

Doberoiner's  hydrogen  lamp,  though  not  exactly  a 

novelty,  mav  be  welcomed  by  many  of  our  readers  as  an 
attractive  and  useful  piece  of  apparatus  for  the  class- 
room or  laboratory.  A  glass  bell  of  air  is  connected  with 
the  cover  of  the  vessel,  whioh  is 
also  of  glass,  and  contains  water 
acidulated  with  sulphuric  acid. 
The  cover  being  attached,  the 
bell  becomes  surrounded  by 
water,  whioh  rises  in  it  when  the 
air  is  allowed  to  escape.  This  is 
effected  by  pressing  down  the 
small  lever  (c)  at  the  top.  In  the 
b^  a  piece  of  zinc  (n)  is  sus- 
pended, which  dsoomposes  th« 
water  when  it  is  reached,  and 
thus  in  a  few  minutes  hydrogen 
gas  has  taken  the  place  of  air  in 
Uie  beU.  The  lever  being  now 
pressed  down,  the  hydrogen  is 
foroed  on  to  a  piece  of  spongy 

SUtinnm  in  a  cage  (d),  whioh,  becoming  red  hot,  In- 
amea  the  gas,  and  by  the  same  movemevt  the  wlok  of 
the  lamp  is  brought  into  the  current  and  instanUy 
lighUd.  U)  Is  a  protecting  shield  for  the  pUtlumn. 
JfessTB.  Mottershead  4  Co.,  of  Manchester,  have  recently 
imported  from  France  a  number  of  these  lamps. 

FINE  VARNISH  FOR  WOOD.— The  varnbih  applied  to 
Connecticut  clock^ases,  wooden  picture-frames,  and 
other  cheap  objocte,  is  made  by  mixhig  two  pounds  of 
copal  varnish  with  half  an  ounce  of  linseed-oil  variush, 
and  the  mixture  is  shaken  often  to  mix  it  wolL  -The 
wood  is  prepared  with  a  thin  coat  of  glue-water,  robbed 
down  with  fine  pumice-stone.  In  light-coloured  wood,  a 
Ught  pigment,  such  as  chalk,  is  added  to  the  glue-water ; 
in  dafk  wood,  an  equally  dark  pigment  is  added.  After 
drving  the  articles  are  rubbed,  with  a  solnUon  of  wax  In 
etterrtherrty  acquiring  a  high  polish. 


REPOLISHING  JEWELLERY,  Etc.- Mr.  A.  ADan, 
writing  to  the  Sci»n<i;l<:  AnuricM  says  that  after  nuking 
a  number  of  oiperimonta  he  is  convinced  that  a  solution 
of  cyanide  of  potassium  in  water  is  equal  if  not  superior 
to  any  compound  that  can  be  used  for  cleaning  jewellery, 
the  liquid  cleaning  all  those  parts  o(  the  work  which 
neither  brush,  buff,  nor  thread  oonld  reach.  Here  is 
the  method:  dissolve  one  ounce  of  ovanlde  of  potassium 
in  three  gills  of  soft  water,  turn  up  the  end  of  a  piece  of 
brass  or  iron  wire  into  a  hook,  attach  to  it  the  article  to 
be  cleaned,  and  Immerse  It  in  the  solution,  shaking  it 
backward  and  forward  for  a  second  or  two,  then  take  it 
out  and  rinse  well  in  clean  water.  Wash  it  with  warm 
water  and  soap  to  remove  any  film  of  cyanide  that  may 
remain ;  rinse  again,  dip  into  spirits  of  wine,  and  dry  in 
boxwood  sawdmt.  The  advaniago  of  dipping  in  spirits 
of  wine  is  the  immediate  drying  of  the  work  without  any 
sticking  of  the  sawdust  to  it.  When  done  with  the  soln- 
Uon, put  it  in  a  botUe  and  cork  tIghUy.  It  may  be  used 
again  and  again  for  some  months.  Care  should  be 
taken  not  to  wet  the  fingers  with  the  aolution  and 
not  to  inhale  the  odour,  as  the  cyanide  Is  a  violent 
poison. 


THE  VALUE  OP  CHLORAL.— This  comparatively  re- 
cently discovered  amestheUo  has  been  found  of  great 
value  in  the  treatment  of  the  Insane.  As  a  hypnotic  it 
deservedly  ranks  with  opinm,  and  often  procures  re- 
freshing  sleep  when  the  latter  remedy  has  faUed  its 
use  has  proved  most  beneficial  in  mania,  especially  of 
the  reourrenllform  with  absence  of  sleepandresUesniess. 
Patients  who  have  passed  sleepless  nights,  in  spite  of 
the  ordinary  treatment  of  opium,  henbane,  &c.,  have 
after  a  dose  of  chloral  hydrate  passed  a  tranquU  night, 
with  undisturbed  rest.  One  of  its  great  advantages 
consists  in  the  fact  that  It  does  not  cause  headache,  loss 
of  appetite,  or  siokness. 

DRYING  TIMBER.— M.  Violette,  in  a  recent  report 
on  some  experiments  in  which  he  has  UtelybMU  en- 
gaged, says  that  steam  at  a  temperature  of  482°  Fab.,  is 
capable  of  taking  up  a  considerable  quantity  of  water, 
ho  exposed  several  sorts  of  wood  for  a  period  of  two 
hours,  to  a  current  of  steam  at  71  lb.  pressure  to  the 
square  inch,  but  which  was  raised  to  a  tenyereture  of 
482=  before  the  experiment  was  finished.  The  wood  was 
weighed  before  and  after  It  was  exjwsed  to  the  steam, 
and  it  was  found  that  ahn  and  oak  decreased  In  weight 
1-2.  ash  and  walnut  2-6,  and  pine  1-8.  The  wood 
showed  a  change  of  colour  during  the  process. 
The  walnnt  became  very  dark,  and  showed  a 
tarry  matter  formed  in  the  wood,  which  was  found  to 
have  a  preserving  efBsct  on  it.  It  was  fonnd  that  wood 
thus  exposed  to  steam  at  a  high  temperature,  became 
stronger,  and  that  its  power  to  resist  fracture  was  In- 
creased. Oak  was  Incraised  In  strength  5-9th,  walnut  i, 
pine  8-5th  and  elm  l-6lh.  By  this  process  the  fibres  of 
the  wood  were  drawn  closer  together,  and  maple  and 
nine  treated  by  steam  at  a  temperature  of  487°,  were 
rendered  far  more  valuable  for  musical  InstrumenU, 
than  by  any  process  heretofore  known. 

AMOUNT  OF  DYES  YIELDED  BY  COAL.— Accord- 
to  Chateau,  1001b.  of  coal  tar  yield  81b.  of  commercial 
and  l-5lb.  of  pure  benzole,  from  which  31b.  of  com- 
mercial nltro-benzole  are  obtainable.  These  81b  of  nitro- 
benaole  yield  2-251b.  of  rosanlline,  from  which  8a7io. 
crude  aniline  red  and  l'19lb.  of  pure  fuchsine  may  be 
produced.  As,  therefore,  1001b.  of  tar  give  1121b.  of  pure 
fuchsine,  and  lOOlb.  of  coal  only  81b.  of  tar,  a.OOnib. 
of  coal  are  required  to  produce  lib.  of  fuchsine.  The 
total  consumption  of  coal  In  Europe  for  the  manufaotnre 
of  gas,  being  about  160,000,000  cwU.,  this  quantity  might 
furnish  68,000  cwts.  of  fuchsine. 
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HOBE  OOMBATTJLATIOHS. 

(Continiui/rowi  page  813.) 

•— 

83.  Trs  following  is  the  oonclndlng  portion  o(  a  letter 
from  Mr.  Proctor  in  the  lost  uamber  of  ScienHfle 
Opinion  : — 

"  A  word  u  to  the  JoanuU  into  which  Scknti^  Opinion 
i>  to  be  merged.  I  believe  a  great  career  lies  l>efore  the 
Enoush  MscaiHic.  It  has  long  had  an  enormous  cir- 
colation  ;  and  amongst  its  sabsoribera  I  ooold  name 
many  of  the  loading  men  of  scioace  of  the  daj.  Bnt 
gome  time  ago  it  was  not  doing  so  well  as  conld  be 
wished.  Excellent  letters  from  a  Fellow  of  the  Astro- 
nomical Society,  and  other  thoughtf  al  students  of  science, 
were  swamped  by  a  nnmber  of  silly  articles  and  letters 
calcolated  to  ruin  the  joomal,  despite  the  large  array 
of  its  supporters.  All  this  has  now  changed.  Not 
suddenly,  but  with  care  and  forethought,  the  whole 
tone  of  the  publication  has  bean  modified.  The  natural 
result  has  followed.  Men  of  science  are  no  longei 
ashamed,  as  a  year  ago  they  might  well  be,  to  appear  in 
the  columns  of  this  widely  circnlating  Joamal.  On  the 
contrary,  they  teal  that  It  supplies  them  with  the  oppor- 
tonlty  of  supplying  useful  information  to  an  enormons 
circle  of  readers.  And  thus  it  has  happened  that,  re- 
ferring only  to  the  subject  in  which  I  personally  take 
chief  interest,  letters  or  papers  have  appeared,  within 
the  last  two  or  three  weeks  alone,  from  such  well-known 
astronomers  as  Webb,  Penrose,  Loekyer,  and  Birt ;  while 
*  F.K.A.S.'  oontinnes  to  supply  his  valuable  eontribn- 
ttons. 

"  The  EiroLxsR  Mkchaxic  deserves  success  by  its  pluck 
and  energy,  and  by  the  care  and  skill  with  which  (at 
least  during  the  last  few  months)  it  has  tieen  conducted.** 

84.  "  JooBKAUSTio  AjtAUjaiuTJOR.— It  is  announced 
that  there  is  to  be  an  amalgamation  of  our  contempo- 
raries Beientijie  Opinion  and  the  Emoush  Mbohakio, 
or  rather  that  the  former  is  to  be  absorbed  into  the 
latter.  In  repeating  this  announcement  we  gladly  bear 
testimony  to  the  great  ability  and  tact  displayed  by 
Dr.  Henry  Lawson  in  editing  Scient^fie  Opinion,  the  third 
volume  of  wMch  is  nearly  completed.  Of  the  English 
Mechanic  wo  have  merely  to  say  that  it  has  recently 
been  so  improved,  and  in  general  style  and  management 
has  been  so  altered,  that,  except  in  name,  it  is  totally 
changed  from  what  it  was  little  less  than  a  year  ago.  It 
bears  evidence  of  having  a  masterly  tiand  at  the  helm. 
— Brititk  Journal  of  Pkotofraphu* 

85.  "I  have  long  been  a  silent  lover  of  the  EnauaH 
MEOHimo,  and  think  it  quite  time  to  congratolate  yon 
on  the  very  able  manner  in  which  it  has  been  conducted 
of  late."— J.  W.  OatDiLt,  Feveraham,  near  Cambridge. 

86.  "Allow  me  to  oongratnlate  yon  an  the  my  in 
which  yon  merge  all  the  lesser  sdentifle  publications  in 
yourself,  and  thereby  benefit  both  your  and  their  snb- 
soribers."  —  Asthdb  UHnHKiLL,  Carlton  Chambers, 
U,  Regent  Street.  

87.  "  Tour  paper  Is  worth  taUng  in  and  reading  now, 
which,  for  the  amount  and  scope  of  scientific  reading  of 
all  Idnds,  makes  it  at  once  the  cheapest,  the  most  useful, 
most  interesting,  and  most  impartial  of  the  sdentifle 
periodicals."  —  OoanuDB  E.  Cabdkw,  S7,  EgUnton- 
terrace,  Crosshill,  Qlasgow. 


DOMESTIC   EE0EIPT8. 


THE  following  recefptg  are  taken  from  the  Food 
Journal.  Bat  why  ahoald  we  not  have  original 
eontribations  under  this  head  ?  We  Tentnre,  therefore^ 
to  appeal  to  oar  readers — and,  as  a  matter  of  coarse,  to 
oar  lady  -friends — to  sen*!  as,  as  the  reaoli  of  their 
experience,  nsefnl  receipts  for  tasty  dishes  for  all 
classes.  Wo  somehow  feci  cosfldent  that  the  appeal 
will  not  be  made  in  vain. 


PREBZKTATioif  OF  MiLK. — The  foUowing  method  of 
preserrinK  milk  is  given  in  a  French  technlcaljoumal 
as  discovered  by  HSI.  Oraphin  and  Rogier,  To  each 
litre  (1}  pint)  of  new  milk  add  1|  oance  of  bicarbonate 
of  soda  or  potaitb,  then  close  the  bottle  and  place  it  for 
aboat  fonr  hours  in  a  hot  water  bath,  bested  to  Jnst 
below  IW  Fahrenheit.  When  the  botUex  are  with- 
drawn from  the  bath,  dip  them  In  molted  pitch,  and  the 
milk  will  keep  for  a  long  time  without  alteratloa. 

What  to  do  with  thk  Rkkhakts.— Many  prescrip- 
tions have  been  gtvea  for  the  employment  of  the  cold 
remains  of  a  joint;  but,  with  the  asAistanco  of  Baron 
Brisse,  we  offer  a  new  method  likely  to  produce  a  more 
tae^  reeolt ; — Cat  some  mushrooms  in  small  slices  and 
steep  them  ia  batter.  They  must  then  be  boiled  in 
stock  with  a  boaqoet  of  herbs,  containing  a  head  of 
garlic  in  the  centre.  When  the  moshrooma  are  cooked, 
skim  the  fat  off  the  sauce,  and  add  capers,  anchovy, 
and  a  very  little  vinegar  or  chopped  plokled  cuoamber. 
Tliin  slices  of  cold  roast  beef  must  then  be  placed  In 
the  aaaoe,  and  warmed,  though  boiling  should  be  care- 
fully  avoided.  When  these  injunctioas  have  been 
strictly  executed,  it  la  then  incumbent  on  the  cook  to 
taate  uie  sauce,  and  sprinkle  the  ouantity  of  salt  and 
pepper  neeeHoary  to  insure  a  good  flavour.  In  serving, 
let  the  pieoes  of  meat  be  placed  on  the  dish  in  the 
shape  of  a  crown,  and  the  gravy  poured  over  the  whole. 
The  bouquet  is  of  course  carefully  removed. 

[Vfe  will,  in  a  future  number,  give  other  recipes  for 
atulzing  cold  joints.] 

Saoo  Jexxt.— Boil  well  a  teaenpfal  of  sago  in  81  pints 
of  water;  when  cold,  mix  4  pint  of  the  juice  of  fresh 
fruit  or  raspberry  syrup  (rhubarb  syrup  will  do);  boil 
Ave  minates,  and  sugar  to  taste. 

JcoaiD  Harb  or  Cold  Mutton. — Cut  up  the  mutton 
into  thick,  square  pieces,  resembling  the  back  of  a  hare ; 
season  with  pepper,  salt,  allspice,  pounded  mace,  and  a 
Uttlo  nutmeg;  put  into  a  jar,  with  an  onion,  a  clove  or 
two,  a  bundle  of  sweet  herbs,  a  piece  of  coarse  beef,  and 
a  tumbler  of  porter.  Tie  the  jar  down  with  a  bladder 
or  strong  paper;  put  it  into  a  saucepan  of  water,  up  to 
the  neck,  but  no  higher;  keep  the  water  bollinr;  five 
hours ;  before  serving,  boll  the  gravy  up  with  a  piece  of 
batter  and  some  flour ;  if  the  meat  gets  cold,  warm  It 
In  this,  bat  do  not  let  it  boU. 


68.  "Yon, are  a  perfect  python,  air,  in  the  manner  of 
your  swallowing.  I  see  another  journal,  and  from  what 
I  can  judge  a  good  one,  too,  is  Incorporated.  Without 
exception  yours  is  the  cheapest  and  best  scientific 
Joamal  issued.  I  am  sure  that  I  simply  utter  the  feel- 
ings of  all  oar  readers  when  I  say  tliat  I  hope  year 
joamal  may  live  long  to  grace  the  scientific  literature  of 
Great  Britain.  May  the  Bmolibh  Meorakxc  and  the 
ion  never  set  over  her  realm." — E.  Chambb&lain,  8^ 
Uoont  Vemoo,  Quemsey. 


89.  "Accept  my  hearty  congratulation  for  the  'great 
fact*  yoo  are  producing.  I  shotfld  think  there  was 
nothing  like  it  before."— 8.  R.,  Lutterworth. 


90.  "It  has  sometimes  struck  me  whether  the  President 
of  the  Council,  and  the  men  who  direct  the  educational 
machinery  of  the  coantry,  know  what  an  instroment  oar 
UECHAitio  is  in  promoting  the  useful  sciences  and  de- 
Teloping  the  industrial  resources  of  the  commonwealth.'' 
—Saul  Rtvca,  34,  New-street,  New^road,  Mile-end. 

91.  "  What  a  difference  in  the  Enousb  Ueohakic  of 
*  yesterday  *  and  *  to-day '  I  What  will  it  be  to-morrow  ?  '■ 
— W.  H.  Thobpb,  Reading. 


02.  **  For  some  time  past  it  has  been  my  pleasure  and 
profit  to  read  what  some  of  your  correspondents  call 
*  OUT  paper.*  I  have  watched  its  gradual  growth  till  it 
has  liecomo  an  institution  based  on  mu'.ual  assistance 
aud  encouragement,  and  now,  to  increase  its  efficiency, 
you  announce  the  absorption  of  Scientific  Opinion."— 
J.  R.  D.,  Coventry, 

93.  The  EnoLisR  SIcorakic  is  becoming  quite  an 
Institution  of  the  country,— D.  F.  Batty,  9,  Fennell- 
strcet,  Manchester. 


AHSWEBS  TO   OOSBESFONDENTS. 


*.*  All  eommonicstiona  shonld  be  addressed  to  the 
EoTTOR  of  tiie  EnoLUH  HiCHAMic,  81,  Xavistoek- 
itreet,  Covent  Oarden,  W.C. 


The  following  are  the  initials,  ftc.,  of  letters  to  hand  up 
to  Tuesday  morning,  July  13,  and  onacksowledged  else- 
where:— 

T.  J.  O'C, "  Pro  Bono  PabUco,**  Richard  Bliss,  B.  M. 
Draoh,  A.  Varley,  Light  Pnrse,  C.  H.  B.,  A  Working 
Smith,  H.  a.  Newton,  R.  P.,  R.  W.M.,  B.  Shaw,  Good 
Words,  Easy  Back,  H.  A.  C,  T.  Fletcher,  C.  Brandon, 
Artemus  Ward,  A.  S.,  Aquibas,  T.  C,  Antomeden,  J.  B., 
A  Draughtsman,  Cyanide,  Omega,  Capt.  Baster,  Sans 
Chemise,  Ignorant,  C.  H.  8.,  R.  P.  S.,  J.  Dronkers,  W. 
Holmes,  R.  S.,  J.  Edgcll,  Nobody,  J.  W.  Ashcrott  and 
Co.,  Bev.  E.  Keman,  T.  P.  LiUy,  F.  H.  L.,  Veritas,  J. 
Harwood,  H.  M.  W.,  Jos.  Broadbead,  B.  T.  8.,  G.  S. 
Cole,  J.  O.  Miller,  I.  A.  Ball,  J.  E.  R.,  Geo.  Davis,  A. 
Osjidebert,  J.  Cooper,  M.  and  Co. — **  Sigma," 
A.  O.  P.,  E.  M.  W.,  C.  U.,  A.  Atkinson,  W.  Uppingham, 
J.  M.,  F.  C,  J.  Turner,  W.  B.,  R.  H.  T.,  T.  M.  B.,  R.  R.  8., 
W.  H.  R.,  A.  CnderhUl,  F.  tt  Son,  E.  Hutchinson, 
J.  H.  Hall,  T.  B.  Brett,  J.  Hastings,  H.  P.,  A.  8.  C,  J.  B., 
**  Microscopical  Jottings  in  Town  and  Country  ; " 
"  The  World ;  Its  Formation  and  Antiquity ;  **  Renew 
of  Mr.  Proctor's  "  Star  Atlas ; "  Magara,  Amateur  Phi- 
losopher, Lncidus,  "Saturn,  Ac.,  by  F.  R.  A.  8.; 
Carfnl.  E.  H.  May,  Student,  A.  Stocker,  Walter  J. 
Nicholls,  Geo.  Horroclu,  J.  P.  8.,  Fred.  Davies,  T.  8. 
Conisbee,  Geo.  Richardson,  O.  C»  John  Burr,  T.  Bros. 
J.  and  L..,  J.  B.  8.,  8  and  Co.,  J.  B.  and  Co.,  Rev.  V.  R., 
Geo.  Plant,  Rosebud,  H.  James,  Col.  S.,  F.R.S., 
Rev.  E.  D.,  Busy  Bee. 

J.  H.  T.— Your  "Tourist  Trip'*  is  not  sufficiently 
scientific. 

W.  R. — The  numbers  were  sent  from  this  office. 

J.  R.  Rejtdell.— A  host  of  correspondents  have  taken 
up  "  Qimel's  "  challenge.  We  dread  entering  into  the 
controversy. 

C.  D.  C— See  letters  in  answer  to  yours.  There  are 
more  to  come. 

Alkxandra.— Thanks.  The  demands  on  our  space  have 
prevented  the  insertion  of  your  letters. 

Jakes  P.  Bvas.— Your  letter  on  "linkmotion"  is  in  type, 
but  tbcillastratiuns  are  lost.  Will  yon  kindly  forward 
copies  ? 

BERMABDnt. — There  was  an  **  Oil  Trade  Review,**  but  it 
does  not  now  exist  in  a  separate  form. 

F.  WiLDMAN  (Colne). — ^Thc  advertisement  looks  snspi- 
ciouB.    It  tshaH  not  oppeara^^ain. 

C.  To^TitEV.— The  Insertion  of  yonr  letter  might  subject 
us  to  an  action  lor  libel ;  in  fact,  the  greater  the  truth 


the  greater  the  libcL    In  oar  endeavour  to  protect  our 
readers  from  dishonest  advertisers  we  have  recently 
been  put  to  trouble  and  expense.  All  we  can  promise  to 
do  now  is  to  caution  our  readers  not  to  part  with  thelr^ 
money  unless  they  have   the  goods  on  satisfaotfl 
reference  or  security.     Let  us  have  proof  th 
advertiser  is  dishonest,  and  we  will  no  longe^ 
his  advertisement. 
The  MicaoscorE. — C.  C.  Smith  says  "  Havinuoticed 
the  comparative  absence  of  answers  to  mioDscopic 
questions  in  the  Mechanic,  I  beg  to  intimate  my 
willingness  to  afford  any  information  in  my  power  on 
the  mechanical  manipolation  of  the  microsi-«e  as  the 
result  of  many  years'  experience.'*    Ur.  Smith  has  our 
thanks  for  his  Idnd  offer. 
T'  H.  B.— We  should  be  glad  to  hear  from  yon  on  the 

bee  question.    No.  152  can  be  had  of  the  pubUaher. 
Electbox.— The  first  Atlantic  Cable  (of  18S7)  contained 
seven  wires,  was  6-lOths  of  an  inch  in  diameter,  and 
weighed  one  ton  per  mUe.    The  cable  of  1866  is  l-16th 
of  an  inch  in  diameter,  contains  seven  wiros,and  wei^h 
BS^cwt.  per  mile.    The  cable  of  1866  contains  aevea 
wires,  ia  1-16  of  an  ihoh  In  diameter,  and  wetghaSleot. 
per  mile. 
Jos.— Plaster  of  Paris  ia  not  so  generally  nsed  now  for 
stereotyping  because  of  the  inconvenience  to  which 
compositors  are  put  by  ita  employment.    It  is  Htill, 
however,  nsed  for  electros.    Your  second  query  can  l>e 
answered  by  enquiring  at  any  respectable  stationer'v. 
A  New  SuBacaiBEB. — Be  sure  oar  readers  will  jndga 
your  receipt  by  its  merits  and  not  by  opinions  passed 
on  it  by  other  contributors. 
YocKO  AsTBOBOKEn.— We  do  not  know  the  respective 
merits  of  the  telescope  yon  mention.    The  maker  yoa 
name,  however,   is  a  good  one  and  reliable,  and  if 
yon  wrote  him,  stating  yonr  wants  and  means,  he 
would  probably  advla*  you  as  to  which  was  most  suit- 
able. 
York.— We  don't  know  saeh  a  book,  and  icaroely  see 
what  you  want  with  one,  if,  as  yoa  say,  yon  have  out 
back  numbera. 
B.  V.  GocLO. — The  question  has  been  aaked  and  an- 
swered beforo  in  our  columns.    Parafiln  waa  recom- 
mended among  remedlea  for  destroying  ants. 
E.  T.  Scott.— Yoor  advertisement  did  appear  in  Na 

S76. 
IxDccTOBicH.— A  eommnnleation  from  Mr.  D.  Forbes 
in  this  week's  "  Sixpenny  Sale  Colamn,"  requires  roar 
attention.    We  should  be  glad  to  describe  yonr  oou,  as 
it  would  save  yon  and  our  readers  trouble. 
A.  SxPHTOM.— Try  J.  B.  WHlls,  99,  Minorie^  London. 

J.  S.  H.  ABO  Otrbbs Mr.  Seebohm  Ultzen's  address 

is  SI,  Mark-lane,  London. 
A  FiVB  Years*  Scbscribzk.— Cassell's  "  Technical  Se- 
ries **  would  suit  you. 
W.  LBFrLEB.— The  Patent  Office  Ubrary,8outhampton- 
bnildlngs,  W.C,  is  open  daily.    It  ia  entiielv  free  to 
the  public,  the  only  formality  necessary  bcdng  your 
signature  in  a  book  at  the  door  as  you  enter. 
AxxixTT.— The  qnestlon  has  been  asked  beton,  and  the 
opinions  elicited  seemed  to  agree  that  it  was  impos- 
Eible  to  eradicate  "  tatooed  marks  *'  from  the  skin. 
T.  BosKBLL.— Ventrlloqnism  can  only  be  improved  and 

developed,  and  not  ocf  iiimf.    It  is  a  ttstuml  gift. 
Delicate.- We  cannot  nnderstand  yonr  query.    What 

do  yon  mean  by  **  Essence  of  Composition  y* 
To  Millers.— Mr.  Thomaa  Evans  writes  to  say  that 
nothing  was  farther  from  his  Intention  than  to  say 
anything  otfensive  to  a  stonemason,  and  he  considers 
the  editor  "  rather  too  sensitive;**  perhaps  so.    At  all 
events  Mr.  Evans  did  not,  in  anyway,  mean  to  offend. 
Ehoubb  Mbchabic  Colobt. — J.  w.  Dinadale,  of  Ferei- 
sham.  near  Cambridge,  wishes  to  inform  "Alexandra** 
that  he  Should  be  happy  to  assist  him  in  forming  the 
new  c<dony. 
Eboush  Mbchabics*  Socixtt,  Mabchbstbr.— TheSea- 
ratary  writes  "I  have  pleasure  In  informing  yon,  Mr. 
Editor,  that  we  have,  with  yonr  permission,  elected 
yon  an  honorary  member  of  our  new  society.** 
iBDCCTOBitiac  would  oblige  by  sending  the  profTered  in- 
formation on  the  inteasity  coil  at  his  earliest  conveni- 
ence, aa  a  large  number  of  correspondents  ara  asking 
for  it.    Space  is  at  his  dlsposaL 
Akdbb.— As  we  said  last  week.  Mr.    Piggot**  snage» 
tion  for  a  bicycle  was  an    unpractical  one.     Send 
photograph. 
J.  P.  Cacstabs  says  he  will  send  us  diagrams  in  a  few 
days  which  will  settle  the  question  as  to  the  convexity 
of  the  earth.    We  thought  it  waa  settled. 
Mathkkatics. — We  have  several  elaborate  papers  on 
mathematics  and  algebra,  indnding  two  from  C.  H.  W. 
Bicgs  and  two  or  throe  from  Gimel,  and  one  from 
J.  11.  T.,  but  we  shrink  from  inserting  them,  first,  on 
account  of  the  space   that   elaborate  mathematical 
demonstrations  necessarily  occnpy,  and,  seconiUy,  on 
account  of  the  difflcnlty  of  printing  them  correctly 
uithout   allowing  time   for  the   authors  to    revise 
proofs,  which  is  not  easily  done  in  a  rapidly-printed 
weekly  paper. 
J.  M.  T.— Your  warm  eongratnlatlons  on  the  absorption 
of  Scientific  Opinion  have  been  echoed  by  dozens  ol 
other  correspondents.    We  shall  have  another  incor^ 
poration  to  announce  soon. 
R.  A.  Procter.- Too  late. 
J. T.H.— Letter  rejected  on  account  of  its  length. 
A.  Tolhadsbb.- Report  came  too  late. 
Next  Weeb.— The  Bicycle,  by  Husband ;  Swimming,  a 
Summet  Pastime;  Microscopic    Investigatiood    and 
Polarized  Light;   Pre-Adamlte  Earth;   Cheap  Gas; 
Geometrical  Approximations ;  LunarCosmologj' ;  Bsni- 
gration  j  The  Earth's  Centre  of  Gravity,  by  L.  Hewitt ; 
Tricycle,  by  J.   Hastings :  Electro-i»lating  and  Otld- 
ing ;  Power  of  Hooks  and  Stnngth  of  Ropes,  Ac,  Ac. 
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NOTICE. 


WE  have  no  sooner  incorporated  Scientific 
Opinion  than  we  have  another  announce- 
ment to  make.  Next  week  the  Britiah  and 
J''oreign  Mechanic  will  be  amalgamated  with  the 
EN'ai.isH  Mecbakic  and  Mibbob  of  Science. 


THE  WORKMEN'S  INTERNATIONAL 
EXHIBITION. 

THIS  Exhibition   was  opened    b;  his   Royal 
Highness  the  Prinoe  of  Wales,  at  the  Agri- 
cnltoral  Hall,  Islington,  on  Saturday  last.    It  is 
actually,  as  it  has  been  described  to  be,  a  tho- 
roughly artistic  and   indostrial  show,   perfectly 
cosmopolitan  in  its  arrangements,   abundant  in 
interest,  varied  and  attractive  in  its  contents. 
The  original  idea,  we  believe,  was  due  to  a  man 
who  has  ever  been  the  friend  of  the  industrial 
order,  a  nobleman  of  hi^  taste  and  great  sym- 
pathy with  labonr — ^the  Earl  of  Lichfield,  who 
has  manifested  an  intellectnal  nnderatanding  of 
the  interests  involved  through  his  positive  com- 
prehension of  the  relations  that  exist  between 
technics  and  science.     We  have  no  space  to  be- 
stow npon  compliments,  or  we  ehould  advert  to  the 
generons  manner  in  which  the  whole  nndertaking 
has  been  favoured  by  those  who  are  not  person- 
ally concerned  in  it,  and  the  admirable  style  in 
wluch  the  organization  of  the  operative  class  has 
been  employed  to  complete  its  success  ;  but  in  the 
first  instance  the  goodwill  of  those  engaged  has 
been  its  own  reward,  and  in  the  second  the  works 
eidubited  are  more  triniAphid  as  tests  than  any 
indiscriminate  laudations  that  coold  be  awarded 
to  them.    We  think  it  right,  however,  to  signalise 
for  fotore  example    this   distinctive  ExhibitiDn. 
It  was  projected  at  a  meeting  of  London  artisans, 
but   it  was  promoted  also  by  their  employers. 
They  did  not  desire  to  occupy  their  Field  of  the 
Cloth  of  (Jold  alone ;  but  they  invited — let  ns  not 
say  challenged— the  first  ingenuities  of  Europe, 
the    artisans    whom     oirctunstances    only    pre- 
vent   from    being    artists,    and    who,    indeed, 
are  artists    if    Cellini    was    one,    to    compete 
with  ihem  in  that  which  is  a  great    and    dis- 
tinctive   objeet    of  our    time — to    make   indus- 
try at  once  most  capadonsly  useful  for  man- 
kind in  regard  to  its  necessities,  and  also  beautiful 
in  relation  to  something  higher  than  mere  facilities 
of  use.     The  Exhibition  at  the  Agricultural  Hall 
includes  eighteen  classes  additional  to  the  fine 
arts  department.    With  reference  to  the  last,  we 
may  at  once  say  that  it  involves  a  serious  mistake. 
The  nwnber  of  pictures,  which,  if  genuine,  would 
bo  genu,  ia  perfectly  irreconcilable  with    what 
wo  know  of  the  works  purporting  to  be  displayed. 
It   is  quite  idle   to  tell  us  that  those  famous 
Mioh«l  Angelos,  Titians,  RafeeUes,  Giorgiones, 
Tintorettos,  Correggios,  Vandykes,  and  Murillos, 
Caraccios,  and  Da  Vincis,  have  been  brought  to 
the  liveqKMl-road,  Islington,  from  Dalston  and 
Epping.    In  point  of  fact,   a  single  glance   at 
them  shows  that  they  are  copies  or  replicas.    But 
this  was  not  the  fault  of  the   Working  Men's 
CommUtee.      Their  intention  was,   and  it  has 
been  woU  oarried  out,  to  dispUv  the  degrees  of 
inveatiTe  mgennity  and  of  manipulating  dexterity 
which  individaal  artisans,   without   capital  and 
often  without  credit,  can  iUnstrate  through  their 
own  nnaided  ideas— unaided,  we  mean,  except  by 
their  Bcnons,    patient,  personal   studies.      We 
trust  that  the  men  who  exhibit  at  Islington,  after 
sarveymg  the  competition  between  themselves 
sod  others,  will  be  enabled  more  sagaciously  to 
ja^e  about  the  comparative  value  of  their  notions. 
Thus  there  are  two  olasses  of  exhibitors  at  the 
AgncultnnU  Hall   who  illustrate  different  views 
of  the  valae  attaohing  to  such  emulations.     The 
one  appears  to  regard  complex  ingenuity  as  the 
hiaght  of  excellence,  whUe  the  other  looks  upon 
indastiy  as  being  worthless,   unless   practically 
applied.    We  confess   to  a  difflonlty  in  deciding 
upon  aU  eaies  between  the  two.     It  seems  hard 


that  a  person  trained  as  a  wheelwright  should 
not  try  his  skill  upon  the  manufacture  of  a  piano, 
and  yet  it  seems  an  obstacle  in  the  workman's 
way  that  he  ^ould  go  oat  of  his  path,  and,  while 
he  is  bound  to  make  bricks,  devote  his  intuitive 
instincts  to  cathedral  clocks  and    towers.      A 
Urge  proportion,   we  are    sorry  to  say,   of  the 
talent  proved  in  industrial   exhibitions  has  been 
thns,   if  not  wasted,  misdirected,  at  any  rate  so 
far  as  the  exhibitors   themselves  are  concerned. 
But  the  council,  most  jndicionsly,  have  restrained 
within  legitimate  Umits  the   ambition  of  eccen- 
tric genins.    The  eighteen  industrial  denomina- 
tions are — the  inventive,   machinery,  decorative 
art,  furniture,  omamentaj  metal-work,  glass  and 
china,  building  appliances,   fancy  work,  articles 
for  personal  and  domestic  use,  cutlery  uud  arms, 
scientific  apparatus,  watches,  saddlery,  and  mis- 
cellaneous leather  work,  food,  raw  materials,  and 
miscellaneous,  followed  by  a  horrible  confusion  of 
the  Fine  Arts.  With  the  object,  patently,  of  those 
who  exhibit  in  a  complete  nnderstandiug  of  the 
Exhibition  audits  meaning,  we  cannot  but  cordially 
sympathize,  and  with  pleasure   we  notice   that 
many   exhibitors  who  have  travelled  over  half 
Europe  with  their  inventions  without  satisfactory 
success  come  here,  nndiscouraged,  to  persevere 
with  them.    Mr.  George  Warriner,  for  example, 
is  indomitable  in  his  claims ;  and  should  England 
be  dragged  or  driven  into  war  he  would  be  the 
unchallengeable  cook  of  the  British  army.     In 
anticipation  of  a  day  when  politics  shall  be  made 
secret,  several   gentlemen  suggest  patent  ballot 
boxes.    In  expectation  of  a  time  when  women's 
rights  shall  be  conceded  in  full,  labourers  are 
provided  with  the  means  of  cooking  their  dinners 
in  the  field,  having  no  resonroes  at  home  ;  and,  as 
if  prophetic  of  the   recent  weather,   Mr.  John 
Wilkins  has  designed  "  a  summer  pillow."    We 
have  to  note,  moreover,  Mr.  George  Galloway's 
"  plan   for  crossing   streets   with  safety  ;"    Mr. 
Robert  Hatt's  "  gent's  ankle  shield,"   whatever 
that  may  mean  ;  and,  with  the  deepest  gratitude, 
Mr.  Cluurles  Loton's  "  mutes  for  subduing  the 
tones  of  the  comet."    It  wiU  be  remarked  t^at  in 
all  these  competitions  there  is  a  total  of  curious 
and  not  very  practical  ingenuity  pitted  against 
another  total  of  that  which  is  capable  of  being 
turned  into  value.    It  should  be  remembered  by 
exhibitors  who,  disengaging  themselves  from  their 
actual  class,  venture  upon  new  experiments,  that 
they  have  to  learn  from  these  very  exhibitions  how 
far  their  personal  speculations  may  serve  them. 
It  would  speedily  be  found  that  the  toil  of  years 
devoted  to  complicated  yet  useless  purposes  will 
not  avail  them  so  far  to  procure  even  a  certificate 
of    merit,  whereas    an  improved    safety    lamp 
warning  the  approach  of  gas,  an  easy  workman's 
shoe,  a  cottage  cooking  apparatus,  a  washing,  or 
a  life-saving,  or  a  smoke-consuming  apparatus,  is 
worth  ten  times  mora  than  a  steam-boat,  rat-trap, 
or  a  bicycle  telemeter,  or  a  cylindrical  revolving 
rampart,  or  an  electro-magnetic  music  leaf  turner. 
In  the  world  of  theory  and  speculation  we  reach 
a  great  many  impossibilitieB ;  and  in  the  world  of 
mechanics   we  arrive  at  a    great    many  more. 
Thns,  if  we  were  to  put  faith  in  all  the  mechani- 
cal geniuses  who  exhibit  themselves  at  Islington, 
we  might  believe  even  in  snch  a  monster  as  Mr. 
Ireland's    Prince  of   Wales's    "  Trotting  Horse 
Perambulator ;  "  but  if,  on  the  other  hand,  we, 
being  impartial  and  only  interested  iu  the  pro- 
gress and  prosperity  of  men  and  classes  devoted 
to  industrial  pursuits,  could  persuade    them  at 
all,  we  should  urge  them  not  to  apply  their  per- 
severance, or  that  which  may  even  be  styled  the 
poetry  of  their  conceptions,  to  forms  or  improve- 
ments   of    things    now    utterly  and     for    ever 
obsolete.     It  is  astonishing  to  see  in  the  same 
department  with  the  most  perfect  breech-loading 
aitiiaU  arms,  patterns  of  lances,  boarding  pikes, 
javelins,     the     barbarous      Danish     gun,    the 
matchett,  which  has  gone  out  of  use  for  a  hun- 
dred years ;  specimens  of  letting  in  gunlocks  by 
hand,  equaJly  out  of  use  ;  and,  as  if  the  contrast 
could  not  be   made    forcible    enough,   side    by 
side  with  central-fire  and  the  vertical  grip.    It 
would  almost  appear  as  if  some  of  our  working- 
class  exhibitors  would  wish  to  retain  a  great  deal 
of  that  which  is  old,  while  approving  of  that  which 
is  new.    The  sewing  machine,  for  example,  is  en- 
tirely novel.     That  exhibited    by    the    Messrs. 
Judkins  is  as  new  as  the  last  eclipse  of  the  moon  ; 
and  yet  here  are  exhibitors  going  back  iu  gnnnei'y 
to  the  ancient  days  of  cleaning  rods   and  feather- 
ing  paddle  wheels,  and  cramp  keys   and  black 
stocks,    and,  credat  Judaus,  flint  locks!     Now 
as    an  antiquity,   this  may  be   interesting,  but 
as  a  matter  of  practical  value  the  mechanical  con- 
coctions of  this  kind  are  of  no  more  importauc  j 


than  the  old-fashioned  watchmaker's    mandril. 
Indeed,  this  brings  ns  to  a  promise  that  wo  shall 
carefully  present  to  our  readers  an  account  of  the 
tools  exhibited  now  at  the  Agricultural  Hall.  This 
department  is  of  an  interest  which  can  scarcely 
bo  over-stated.    It  comprises   mandrils   of    the 
newest  form,  improved^^lls,  specimens  of  glass 
and    china    riveted,    ratchet   braces,     turning 
engines   for    ivory,    moulding    apparatus,    gold 
beaters'  skin,  and  especially  benches  and  tables 
at  which  tailors  and  shoemakers  can   stand  to 
their  work.     The  habitual  eitting  of  men  in  this 
department  of  industry  has  been  productive  of 
consequences  most  fatal  to  their  class.     It  is  im- 
possible, although  it  would  be  pleasant,  to  enume- 
rate by  name  the  artisans  whose  works  are  con- 
spicuous, in  this  series  partictilarly.     It  is  a  series 
which  comes  rarely  before  the  eye  of  the  general 
public,  but  the  sight  of  a  tool   ought  to  tell   ns 
much  of  the  life  which  is  led,  and  of  the   educa- 
tion which  is  required,  and  of  the  intelligence 
which  is  given  by  the  artisan  to  his  work.     How 
many  of     ns  in    onr     common   ways    nnder- 
staud  laying    down  the   draught  lines  of    mill- 
stones,    the     dressing    of    these     stones,    the 
manipulation    of  the  spirograph,  the  mortising 
chisel,  the  iUesmith's  rasp,   the  bloodstone  bur- 
nisher, the  Irish  contrivance  for  breaking  flax 
straw,  or,  let  us  say,  as  a  more  simple  instance, 
the  sculptor's  stool.    Some  of  these  are  reckoned 
as  tools,  and  some  as  machinery.    In  the  latter 
class  we  look  abroad,  and  we  do  not  find  anything 
which  is  equal  to  the  workmanship  of  onr  own 
countrymen,    although  there    aire  characteristic 
peculiarities    in    the  foreign  manufacture.      So 
Italy  has  a  railway  carriage  with  a  first  and  a 
second  fioor ;  a  raft  mth  a  safety  cord  for  rivers ; 
engines   for  crushing  olives;    wire-drawing  ma- 
chines for  the  envied  work  of  Genoa,   and  little 
model  factories,    exhibited  by  the  Castelloni  of 
Rome,  to  produce  those  Roman  jewels  which  wore 
worn,  at  least  in  their  simlKtnde,  by  the  Imperial 
wantons  of  Nero's  time,  and  are  now  equally  prized, 
although,  perhaps,  not  eqnolly  understood,  by  the 
less  critic^  connoisseurs  of  the   CJorso  Sterner ; 
and  more  directly  interesting  to  the  mechanic  are 
the    Ulustrations    of    the     application    of    cast 
and  wrought  iron  to  building  purposes,  a  study 
which  is  exhausted,  if  exhaustion  be  possible  to 
any   branch  of  science,  in  the  fomth  edition  of  Sir 
William  Fairbaim's  standard  book.    That  "  the 
literature  of  the  forge  and  the  foundry  is  not  less 
important  to  national  progress  than  the  litera- 
tm-e  of  art,"  is  a  sound  axiom  ;  but  art  can  never 
be  divorced  from  true  industry.     Whatever  men 
love  they  will  seek  to  beaatif y .    It  is  only  in  crude 
colonising  days  that  buildings  without  symmetry, 
wood  without  paint  or  polish,  and  a  general  dis- 
dain of  luxury  are  tolerated.      And  beauty  is 
luxury,  whether  it  be  simple  or   cheap,  or  costly 
and  oetentatiouB.    What  work  can  be  imagined 
more  enjoyable  than  that  of  these  Italian  artisans 
cutting  shells  and  stones  into  cameos,  in  the  style 
of  the  great  DonateUo,  master  of  Michael  Angelo, 
sh&ping,  chasing,  even  weaving  gold  and   silver, 
striving  to  purify  every  outline,  soften  every  touch, 
make  tender  every  tint,  and,  if  so  we  may  speak, 
hallow  their  labours  by  practical  poetry  !    Ferdi- 
nand Vechi,  G.  B.  Gatti,  J.  Vaselli,  and  M.  de 
Lama,  representing  the  Gatti  firm,  thongh  him- 
self conspicuous  as  a  photographer,  may  be  enu- 
merated :  others,  indeed,  including  a  large  list  of 
English    names,  deserve  person^    recognition  ; 
but  admirably  as  the  connoil  have  carried  ont 
their  plan,  they  have  committed  a  Grange  blucdcr 
in  the  catalogue  issued  on  Saturday  last.     We 
trust  that  no  copy  of  it  in   gorgeous  binding  was 
presented  to  the  Prince  of  Wales.    It  is  literally 
worse  than  worthless,  and  does  justice— we  em- 
ploy a  mild  phrase — ^neither  to  the  exhibitors  nor 
to  the  public.    Now,  there  is  no  excuse  for  short- 
comings of  this  kind.      The  council  conld  not 
insist  upon  Belgium  being  in  time  with  her  con- 
tributions, or  France  (which  has  other  matters 
to  think  of),  or   Denmark  (which  may  also  be 
slightly  preooenpied) ;  but  they  might  surely  have 
insisted   upon  a    summary   of   Oxe   exhibition, 
classified  and  indexed,  wUch,  pretending  to  bo 
official,  should  not  be  a  deception.  Upon  one  point, 
however,  we  are  bound  to  offer,  on  the  part  of  the  me- 
chanical echibitors,  an  explanation.     In  the  first 
class,  or  that  of  inventions,  they  are  all  British 
subjects,     and    we     were    requested     to    state 
that    the    objects    not    displayed     are     merely 
kept    under    a   veil   until    the     bill    for   pro- 
tecting them  from  piracy  shall  have  the  Royal 
Assent.     This  might  have  been  procured  in  ten 
minutes,  but,  in  snch  matters,  there   appears  to 
have   existed  no  management   whatever.    Even 
the    orchestra    platform    was    empty,   bcci.urr 
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no  license  to  nse  it  had  been  obtained.  We 
notice  these  points,  since  they  most  be  of  im- 
portance to  all  future  industrial  exhibitions. 
The  show  is  so  creditable  in  itself,  and  so  deeply 
interesting,  that  hitohes  of  this  sort  are  blame- 
able  in  the  extreme.  Cassing,  however,  from  a 
disagreeable  topic,  we  may  observe  one  annonnce- 
meut  which  is  still  of  interest  to  workmen. 
There  is  to  bo  a  "  Workshop  Competition." 
"  Workmen  arc  invited  to  enter  their  names  as 
competitors.  When  a  sufficient  number  of  names 
have  been  entered,  arrangements  will  be  made 
for  a  series  of  competitions.  The  council  are  also 
willing  to  arrange  for  trials  of  skill  in  other 
branches  of  handicraft,  for  which  intending  com- 
petitors should  at  once  give  in  their  names." 
Here  is  a  novelty  deserving  of  all  support. 
It  is,  perhaps,  the  wisest  possible  use  to 
make  of  an  international  exhibition.  And  we 
must  add  that  a  most  liberal  spirit  has  been 
evinced  by  the  English  'exhibitors,  who  are,  of 
course,  in  a  majority.  They  saw  the  Italian  con- 
oonrse,  they  acknowledged  its  richness  and 
beauty,  they  gave  it  precedence.  Not  that  it 
bears  away  the  palm  in  point  of  newness,  or 
ntiUty,  or  the  method  of  improving  the  ease  and 
comfort  of  the  life  of  mankind,  because  it  betrays 
an  ancient  origin  in  its  Roman  splendour  and  its 
Tuscan  grace ;  but  that,  being  most  lavish  of  ari, 
and  precious  in  substance,  it  stood,  as  it  were,  <^ 
the  step  of  the  industrial  throne.  As  to  their 
own  contributions,  in  detail  we  must  not  attempt 
to  describe  them  now.  They  are  of  an  infinite 
variety.  Amid  Saturday's  bell-ringing,  trumpet 
flourishes,  songs,  wedding  marches,  coming  and 
going  of  courtly  crowds,  cruRh  of  people,  confusion 
of  ceremonies,  bewilderment  of  catalogues,  ex 
citement  of  exhibitors,  and  thronging  of  visitors 
round  the  more  popular  stalls,  it  would  have  been 
vain  to  undertake  a  critical  view  of  the  Exhibition 
under  its  strictly  industrial  and  artistic  aspects. 
We  hold  this  duty  in  reserve,  however,  and  it 
shall  not  be  through  want  of  will  if  we  fail  in 
rendering  justice  to  deserving  competitors. 


MICROSCOPICAL  JOTTINGS  IN  TOWN 

AND  COUNTRY. 

No.  UI. 

I  THINK  we  may  now  for  a  short  time  wander 
from  the  sea-shore  and  pay  a  little  attention 
to  the  land-work  of  microscopy.  A  few  days 
sinoe,  a  break  occurring  in  my  usual  business 
hoars,  away  from  home  I  strolled  along  the  line  of 
rail.botanizing  with  a  brother  microsoopist.  Our 
"takes"  were  not  numerous.  Orchis  maculata, 
remarkable  only  for  its  "  pollen  masses,"  we 
seeored  in  large  quantities,  and  this  indeed  was 
the  real  object  of  our  stroll.  My  companion 
called  my  attention  to  dumps  of  the  bnmet 
{Poterium  aanfluuorba),  and  we  set  to  work  to 
search  for  the  very  rare  brand  {Xerwdochua 
carbonariita),  which  is  nometimet  found  on  that  or 
on  the  "  great  hwmet"  {Sanguitorba  officinalis). 
In  this  we  were  not  sucoessfnl,  but  we  found  a 
great  number  of  leaves  bearing  another,  and  a 
very  interesting  fungus,  the  Aregma  cuniminatum, 
and  also  a  yellow  fungus,  the  Lecythea  Poterium. 
Probably  as  the  best  season  for  oolleoting  micro- 
tnngi  is  now  nigh  at  hand  (July  to  November),  I 
cannot  do  better  than  chat  for  a  while  about 
thorn.  Some  of  my  readers  have  seen  on  bramble 
leaves  in  the  autumn,  certain  black  spots  on  the 
under  side,  accompanied  with  reddish  purple  spots 
on  the  upper,  and  have,  I  dare  say,  at  times 
asked  themselves  some  such  question  as  this, 
"  What  causes  them  ?  "  Let  them  in  the  approach- 
ing autumn  select  a  leaf  so  distinguished,  and  sub- 
ject it  to  microscopic  examination.  The  examiner 
must  place  the  leaf  on  the  stage  of  the  micro- 
scope, and  throw  a  good  light  on  the  leaf  by  the 
buU'B-eye  condenser.  With  a  hall-inch  objective, 
or  a  good  inch,  ho  will  see  that  the  black  spots 
are  composed  of  small  cylindrical  bodies,  with 
short  stalks  arranged  in  small  tufts.  With  a 
peidmife  let  him  remove  one  of  these  tufts,  place  it 
on  a  slip  of  glass,  cover  it  with  thin  glass,  and 
moisten  with  water  or  glycerine,  and  he  will  see 
that  these  cylindrical  bodies  are  multiseptate  or 
are  composed  of  a  number  of  little  chambers  or 
cells  (four),  that  the  terminal  joint  is  apicnlate, 
and  tuat  the  peduncles  or  stalks  are  bulbous  at 
the  base.  He  may  conclude  that  he  has  faund 
the  Aregma  bulboium,  of  which  the  technical 
description,  as  given  by  Mr.  Cooke,  is  "  A.  but- 
bosam — hypogenous,  with  a  dull  red  stain  on  the 
upper  surface ;  spores  in  large  tufts  "  {relatively 
large)   "four  septate,  terminal  joint  apicnlate'; 


peduncles  incrassated  and  bulbous  at  the  base." 
If  a  friend  wish  to  work  at  the  brand  he  can 
apply  a  little  diluted  nitric  acid  (1  in  5)  to  the 
spores,  and  carefully  observe  the  effect  produced. 
He  may  also  test  them  by  sulphuric  acid  (1  in  3) 
and  sugar.  By  means  of  the  nitric  acid  test  he 
will  probably  find  that  the  cylindrical  body  con- 
sists of  an  outermembrane,  which  is  nearly  trans- 
parent, and  encloses  a  nomber  of  cells,  which 
give  the  body  the  appearance  of  being  jointed. 
There  is,  I  think,  little  doubt  that  these  cells  are 
formed  by  what  we  may  term  hour-glass  con- 
traction of  the  primal  cell-wall,  and  that  the 
whole  has  its  origin  in  the  small  yeUow  spores  in- 
variably found  intermixed  with  the  Aregma,  and 
by  some  botanists  raised  iato  a  distinct  genera 
(Lecytliea.)  The  bnmet  brand  differs  somewhat 
from  that  of  the  bramble  as  ■will  be  seen  by  the 
following  description,  which  we  take  from  Cooke's 
"  Rust,  Mould,  and  Mildew."  "A.  acuminatum — 
hypogenoas,  scattered  in  minute  tufts ;  spores 
multiseptate,  terminal  joint  acuminate,  peduncles 
equal."  A  vast  number  of  most  interesting 
objects  may  be  secured  by  dint  of  careful  and 
patient  observation  by  any  one  who  cares  to  use 
his  faculties  to  this  end.  I  may  briefly  allude  to 
a  few  before  I  pass  on.  Aregma  mucionatum,  on 
roses,  differing  from  A.  bulbosum  in  having 
5  to  7  "  cells,"  in  being  scattered  over  the 
leaves  in  minute  tufts,  the  terminal  joint  being 
mucionate  and  the  stalk  fusiform.  The  raspberry 
brand,  A.  gracile,  is  not  so  common — has  7  to  9 
cells,  terminal  joint  apicnlate  and  peduncles 
slender.  The  strawberry  brand  is  more  common, 
is  scattered  in  minute  tufts,  is  multiseptate,  has 
terminal  joint  obtuse,  peduncles  equal,  and  rejoices 
in  the  name  of  A.  obtusatum.  The  whole  of 
these  may  be  mounted  dry  in  shallow  cells,  or  the 
spores  may  be  mounted  in  balsam  for  minute 
observation — glycerine  is  better,  but  is  less  trust- 
worthy as  regards  permanence,  and  is  infinitely 
more  trouble.  The  smuts  and  mildews  of  our 
cornfields  are  worthy  careful  notice.  The  Pucctn^a 
graminit  of  the  learned,  or  mildew  of  the  un- 
learned (the  latter,  by  the  way,  is  most  in- 
discriminately used  to  designate  most  diverse 
fungi),  furnishes  a  beautiful  object  for  moderately 
high  power,  and  abounds  on  the  leaves  of  grasses. 
Of  Pttccinea  there  are  upwards  of  40  species  to 
be  found  on  one  or  another  of  our  commonest 
plants.  "  The  spores  are  uniseptate  and  supported 
on  a  distinct  peduncle  "  (Berk.).  The  name  is 
derived  from  the  Oreek,  and  simply  means 
"closely  packed,"  the  spores  being  closely 
arranged  together.  The  Sedge  mildew  (this  must 
not  be  confounded  with  the  smndgy  sedge  rust 
(Ustilago  longissimus),  the  polygonum  brand,  the 
ground  ivy  brand,  the  P.  compositatum,  P.  vinea, 
P.  galiorum,  are  amongst  the  moat  common  and 
most  easily  to  be  found.  H.  P. 


and  on  a  still  grander  scale  in  the  mountains  ad- 
jacent to    Mont  Blanc.      At  another,    fonuiug 
promontories  and  reefs,  which   stretch    faj 
into  the  ocean,  and  render  the  navigation 
cult  and  dangerous. 

The  principal  species  of  granitic  rocks  are  those 
called  (;roni<«pTOper,  syenite,  hypersthenic  graniie, 
protogine,  porphyritic  granite,  and  serpeiitiiu. 
Ordinary  granite  has  been  described  in  chap,  i., 
and  therefore  requires  no  explanation.  Sytniu 
is  formed  from  felspar,  quartz,  and  homblecdp,  a 
dark- vitreous  substance;  hypersthenic  gram<- 
consists  of  quartz  and  hyperstbene,  a  green  tUi 
crystal ;  pretogine  is  ordinary  granite,  iu  whick 
the  mica  is  supplanted  by  talc ;  porphyrin: 
granite  is  where  large  crystals  of  felspar  an 
mingled  with  ordinary  granite  ;  and  serpentine  i 
a  conglomeration  of  all  kinds  of  small  pieces  d 
mineral  substance.  Granite  is  a  most  dnralilt 
rock,  and  is  on  this  account  much  used  in  cup- 
neering  works.  When  granite  appears  in  the 
form  of  needles,  as  in  the  Aiguille  Ih^  (see  Fig.  1). 
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(Continued  from  page  S62.) 

Cbjlxtxb  IV. 

I  ANNOUNCED,  at  the  conclusion  of  my  last 
chapter,  that  I  should  in  this  number  treat 
of  the  superficial  or  surface  accumulations  of  the 
earth ;  but  I  have  since  thought  that  it  would  be 
better  to  commence  at  the  other  end  (if  I  may  so 
express  it).  I  shall  therefore  proceed  to  describe 
the  igneous  or  amorphous  rocks,  which  play  so 
distinguished  a  part  in  the  drama  of  creation. 

Igneous  rocks  are  divided  into  three  groups 
or  systems,  called  respectively  the  granitic, 
trappean,  and  volcanic ;  and  each  of  these  systems 
is  again  subdivided  into  different  species  of  rocks, 
each  however  bearing  the  characteristics  of  its 
system. 

Granitic  rocks  are  easily  recognizable  from 
their  appearance,  being  always  of  a  highly 
crystalline  character,  and  from  looking  like  a 
conglomeration  of  minute  particles  or  grains 
(whence  the  name  granite,  from  granum,  Ijatiu 
for  grain)  of  different  coloured  substances.  They 
are  found  in  all  parts  of  the  globe,  and  form  by 
far  the  greater  portion  of  its  bulk, — here  appear- 
ing in  huge  masses  of  mountain  country  whose 
rugged  surface  is  wholly  destitute  of  any  vege- 
tation of  a  higher  nature  than  mosses  and  lichens, 
and  which  elevates  its  summit  in  sharp  outlines 
far  abovo  the  surrounding  country ;  there  over- 
lymg  the  strata  in  flat  masses  of  slab-like 
figure  ;  at  once  place  found  in  the  form  of  huge 
pikes,  tore,  aiguilles,  or  needles,  as  on  Dartmoor, 


at  Chamounix,  it  is  evident  that  it  could  not  have 
taken  such  a  shape,  if  it  had  been  farmed  in  the 
open  air,  and  the  only  way  by  which  itconldhave 
assumed  such  a  peculiar  ^lape,  appeatt  lobe  that 
it  was  originally  injected  through  the  strata,  a&  yet 
iu    a    soft   and  yielding    state,   and  vu  then 
gradually  cooled  down  as  in  a  mould  ;  in  ooui«e 
of  time,  however,  the  floods  and  rivers  wore  away 
the  softer  casing,  leaving  the  hard  granite  in  iU 
present  form,  Uie  wonder  and  admiration  of  all 
who  see  it. 

Txap  Socks  are  generally  found  in  the  form  of 
terraces,  bom  which  fact  the  name  trap  is  derived. 
The  trappean  system  embraces  a  great  many 
varieties  of  igneous  rooks,  which  run  from  the 
hardest  basalt  to  the  soft  and  earthy  claystone 
porphyry.  Basalts  are  nearly  always  found  ar- 
ranged in  columns  or  pillars,  and  constitute  some 
of  ihie  most  curious  and  most  beautiful  tableaux 
in  nature.      (Bee    figure    2.)      Staflfa  (a  small 


island  on  the  west  of  Scotland)  is  a  ma»5  of  basaU, 
and  is  guarded  on  every  side  by  these  mighty 
palisades,  whose  height  is  in  many  places  several 
hundreds  of  feet.  At  one  side  of  the  island  a 
huge  cavern  burrows  under  the  land,  forming,  a^ 
it  were,  a  natural  cathedral,  in  which  the  dusters 
of  columns  supporting  the  heavy  arched  roof  of 
the  cave,  the  immense  size  of  the  plaoo,  and  tbt> 
architectural  regularity  of  structure,  impress  tb'- 
beholder  with  far  more  awe  and  admiration  than 
the  most  glorious  temple  built  by  man.  Tbi' 
Giant's  Causeway,  on  the  north  coast  of  Irelanil. 
is  another  instance  of  basaltic  formation. 

Oreenstones  and  clinkstonen  are  other  speoi-'* 
of  trap  rocks ;  they  are  mono  granular  th'ja 
basalt,  and  do  not  often  occur  in  columns.  Ann/ii- 
daloid  and  trachyte  are  more  earthy  and  roiigli. 
and  contain  crystals  of  other  minerals  ;  trap  t'lf' 
are  a  kind  of  igneous  conglomerates  ;  elayttonr 
porphyries  are  earthy,  vrith  felspar  cryatals. 

All  the  trap  rocks  appear  to  hav?  had  a  vol- 
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,^tanio  origin,  and  their'  diSercut  stmctnre  arises 
■b«m  the  different  modes  and  times  of  cooling. 
Thas  it  has  been  experimentally  proved  that  a 
melted  mass  of  trap  rock  will,  if  saddenly  cooled, 
nssame  a  oolmnnar  stractnie ;  while  if,  on  the 
other  hand,  it  is  allowed  to  cool  gradoally,  the 
result  will  be  trap  tuff,  or  some  euthy  form  of 
the  system  ;  and  Uins,  by  varying  the  time  and 
mode  of  cooling,  it  may  be  made  to  assnme  nearly 
every  variety  of  trappean  rook. 

This  system  gives  to  the  localities  where  it 
occoTfi  a  most  pictniesqne  appearance,  combining 
a  bold  and  hard  figure  with  the  beauties  of  loxa- 
riant  foliage  and  vegetation,  noorished  by  the 
fertile  soil  formed  from  its  decomposition.  I 
iaa,y  mention  that  the  rook  on  which  stands  the 
town  of  Stirling  is  of  the  trap  system. 

Lastly,  we  come  to  the  igneous  formations  of 
oar  own  epoch,  snch  as  pumice  stone,  ashes,  and 
scoriffi,  hot  mud,  fto.  Volcanic  rocks  are  of 
modem  formation,  and  are  even  now  formed  from 
time  to  time.  They,  like  the  olden  igneous  sys- 
tems, are  injected  from  the  interior  of  the  globe, 
and  in  their  birth  display  some  of  the  grandest, 
thoagh  albeit  the  most  devastating  operations,  of 
nature.  ^The  emptiona  of  Vesuvius,  for  in- 
stance, are  generally  accompanied  with  fright- 
ful convulgions  and  earthquakes,  which  upheave 
and  rapture  the  solid  strata,  forming  large 
chasms,  and  finally  pouring  down  from  the 
crater  immense  streams  of  molten  matter  called 
lava  (sometimes  extending  a  mile  in  breadth  and 
50ft.  to  sun.  in  depth) ,  which  bury  iu  thoir  boru- 
ing  embraces  everything,  city  or  cottage,  river 
or  forest,  which  opposes  their  progress.  This 
lava,  when  oold,  assumes  an  appearance  some- 
what similar  to  the  earthy  varieties  of  the 
trai^iean  system.  Some  parts  of  it,  however, 
which  I  may  perhaps  compare  to  the  froth  or 
scam  of  a  rapid  river,  becomes  pumice-stone. 
Ashes  and  scoriffi  are  expelled  from  the  interior 
of  the  crater,  and  fall  on  to  the  earth's  anrface. 
Hot  indeed,  but  ^et  in  a  solid  state,  they  are  often 
propelled  to  an  immense  distance ;  thus  a  shower 
of  aohes  expelled  from  the  crater  of  Hecla,  iu 
Iceland,  fell  in  and  around  the  Orkney  Isles, 
liaviog  travelled  a  distance  of  about  400  miles. 

As  I  said  before,  the  volcanic  rocks  are  formed 
in  the  same  way  as  the  older  igneous  systems, 
and  in  consequence  they  exhibit  many  of  the 
same  phenomena — at  one  place  upheaving  the 
crust,  and  rupturing  the  strata ;  at  another,  over- 
lying them  in  flat  slab-like  beds ;  here  filling  up 
chasms  caused  by  earthquakes — there  running 
headlong  into  the  sea,  and  forming  large  pro- 
montories and  reefs,  in  the  formerly  deep  water. 
By  a  series  of  such  eruptions,  a  mountain  of  a 
conical  form  is  reared,  mostly  composed  of  ashes 
and  scoria).  Iu  course  of  time  the  reef  becomes 
overlaid  with  sedimentary  umtter  depoidted  upon 
it  by  the  water ;  this  will  in  time  harden,  and 
exhibit  the  phenomenon  so  often  found  iu  the  old 
etratA  of  the  sedimentary  rocks  traversed  by 
igneua<4  veins  and  masses. 

Although  there  are  now  volcanos  in  three  or  four 
places  in  Europe,  still  there  are  remains  of  extinct 
oueri  all  over  the  continent,  and  the  earthquakes 
which  from  time  to  time  happen  in  Spain  and 
clsowhere,  show  that  volcanic  energy  still  exists 
there.  In  the  new  world,  however,  volcanos  are 
plentiful,  and  in  Sooth  America  are  continually 
in  play,  causing  frequent  earthquakes,  which 
although  not  often  fatal,  still  oblige  the  inhabitants 
to  be  very  careful  as  to  the  mode  of  building  their 
houses.  Lava  streams  move  however  very  slowly, 
and  eool  very  slowly  too ;  so  much  so,  indeed,  that 
it  sometimes  takes  several  years  before  a  lava 
struam  ooois  sufficiently  to  allow  of  solidification. 
The  pace  is  very  slow — sometii^es  only  a  few  yards 
per  day .  The  surface  oools  first,  thus  forming  a  huge 
n^peral  p^,  through  which  the  fiery  flood  passes. 

I  have  sow  reviewed  the  igneous  formations, 
and  in  the  next  chapter  shall  eommeuce  with  the 
I  earliest  stratified  rocks. 


I 


{To  be  cmttinued.) 


THE  FLUTE  AND  ITS  VICISSITUDES. 

B>  Sabu. 

<•  Nothing  esteinuta,  nor  aogbt  tt  down  In  malioe." 

iNTBOOVCnOH. 

'  A  ^  .^  follow  the  flute  in  its  fortunes,  and  offer 
•-i\.  illustrations  of  the  various  changes  through 
which  it  has  passed  during  the  hut  fifty  years, 
having  no  desire  to  provoke,  I  shall  take  no  part 
in  controversy.  I  am  much  indebted  both  to  the 
Editor  and  ocmtribntots  of  this  truly  valuable 
periodical;  and  I  wonld,  in  my  poor  way,  offer 


some  slight  acknowledgment  for  their  kindness 
and  courtesy.  Among  the  most  distinguished  of 
those  who  shed  the  blight  light  of  science  on  its 
pages  stands  "  F.  R.  A.  S.,"  and  I  wish,  like  him, 
to  preserve  my  nom  de  plume,  and  thus  I  trust  to 
exonerate  myself  from  any  motives  of  ambition — 
indeed,  that  is  a  long  way  behind  me  now.  To 
interest  those  who  are  able  to  use  and  enjoy  this 
elegant  instrument,  and  perchance  to  guide  be- 
ginners past  some  of  those  self-created  difficulties 
into  which  they  are  so  liable  to  fall,  often  from 
attempting  to  accomplish,  in  a  few  months,  that 
which  asks  the  perseverance  and  discipline  of 
yeaj's — and  to  pass  some  wearisome  hours  usefully 
— this  is  the  motive  which  indnces  me  to  write. 
Enough  that  the  controversial  war  did  long 
and  hotly  wage  to  the  vexation  and  perplexity  of 
players,  and  to  the  cost  of  many  talented  and 
eminent  men,  who  sacrificed  something  even 
more  precious  than  gold.  All  honour  to  each  one 
of  them  1  Once  upon  a  time  the  fiote  was  a  very 
bad  instrument ;  now  it  is  as  good  as  any  one  can 
reasonably  desire  ;  from  its  peculiarly  intractable 
nature,  it  will  never  be  more  perfect  than  it  is, 
and  it  must  be  a  man's  own  fanlt,  or  rather  the 
fault  of  his  pocket,  if  he  does  not  possess  a  really 
fine  flute.  As  I  oast  a  backward  look  at  the  best 
years  of  my  life  devoted  to  its  study,  I  cannot 
help  contrasting  the  flute  of  1830  with  the  flute 
"of  the  period,"  and  as  I  do  so,  I  offer  my 
grateful  thanks  individually  to  those  who  have 
expended  time,  patience,  talent,  and  money  to 
make  it  what  it  is. 

The  flute  is  as  old  as  the — no,  not  quite  as 
venerable  as  the  hills,  but  it  is  as  old  as  the  Pyra- 
mids. Some  cane  flutes  were  discovered  in  one 
of  them,  having,  it  is  said,  eight  finger-holes,  and 
although  the  person  who  found  them  could  not 
tell  bow  they  were  sounded,  I  dare  say  some  of 
our  English  mechanics  would  readily  have  solved 
the  problem,  and  made  them  discouise  some 
sweet,  if  not  elaborate  music  ;  for  the  poorest  of 
the  flute's  relations  has  within  itself  the  very  germ 
of  melody.  The  following  circumstance  will 
vouch  for  what  I  say : — Some  time  ago,  while  on 
a  visit  in ,  I  rambled  on  a  July  after- 
noon until  I  found  myself  in  a  shady  lane,  and  I 
found,  too,  I  had  lost  my  way.  A  cottage  stood 
at  no  great  distance,  and  I  bient  my  steps  thither 
to  enquire  my  road,  and  to  ask  for  a  little  water, 
for  I  was  very  thirsty.  A  comely  woman,  with 
very  bright  black  eyes  and  a  very  white  cap, 
civilly  offered  me  a  seat,  saying,  "  an'  kindly 
welcome,  sir."  During  her  absence,  I  cast  a 
look  about  the  tidy  room,  and  on  an  antiquated 
bureau  I  saw  lying — yes,  a  flute.  It  was  a  poor 
little  thing,  but  it  was  a  flute  for  "  a'  that."  I 
took  it  up,  it  might  have  cost  a  shilling ;  so 
roughly  was  it  made  that  I  was  fain  to  take  out 
my  penknife  and  trim  off  the  ragged  fibres  around 
the  inside  of  the  embouchure.  I  put  it  to  my 
lips,  and  by  altering  the  direction  of  the  stream 
of  breath  for  nearly  every  note,  I  managed  to 
elicit  from  it  the  two  first  phrases  of  Bossini's 
"  La  Carita  "  with  a  sweetness  that  surprised  me. 
I  may  mention  that  it  had  a  D  sharp  key,  but  it 
was  on  the  open-keyed  system,  and  refused  to 
remain  shut.  I  replaced  the  little  flute,  and 
began  to  be  impatient  for  the  return  of  my 
hostess.  Soon  she  entered  with  a  glass  of  milk, 
saying  as  she  handed  it  to  me,  with  true  femi- 
nine grace  and  kindness,  "  I  was  hoping  as  you'd 
play  again,  sir.  I  do  love  the  flute,  ii't  a  tound 
of  ittelf.  I  wish  oar  Charley  lud  a  flute  like  to 
that  one,  bnt  he's  going  to  get  a  better  one  than 
he  have  after  hops  are  gathered."  I  assured  the 
good  dame  I  had  played  on  the  little  flute  and  no 
other,  and  the  look  of  surprise  with  which  she 
regarded  me  "  was  worth  a  small  annuity  "  to 
witness.  She  was  right,  the  flute  is  a  sound 
of  itself ;  it  stands  quite  alone,  the  "strings," 
"reeds,"  and  "brass"  are  all  well  supported 
by  their  own  proper  bass ;  yet  the  flute  has  ever 
maintained  its  place  in  the  orchestra  because  its 
valuable  services  could  not  be  dispensed  with. 
The  flute  has  been  ruthlessly  and  of  necessity 
somewhat  unfairly  handled :  no  other  instrument 
if  we  except  the  pianoforte  has  undergone  such  m«- 
tation  ;  bat  as  the  virginal,  spinet,  clavichord,  and 
harpeiolioTd  gradually  passed  into  the  present 
pianoforte,  the  keyboard  remained  unaltered,  no 
perplexity  or  difficulty  was  here  presented  to  the 
performer.  Its  compass  was  increased  and  the 
touch  and  quality  of  tone  improved,  and  the 
player  was  enabled  to  get  more  expression  from 
his  finger  ends.  But  in  the  flute  the  natural  pro- 
gression of  the  diatonic  scale  was  broken,  and  it 
varied  with  every  new  form  of  the  instrument ; 
new  fingerings  were  introdnoed,  a  difficulty  waaf 
remoTed  from  one  regiaii  to  geiMrate  two  or  moie  | 


/A 


in  another,  and  the  touchstone  of  practical  ex- 
perience proved  that  theory  and  experiments  had 
placed  the  flute  in  a  still  more  unsatisfactory  con- 
dition. Is  it  then  any  wander  that  it  should  have 
been  regarded  with  a  suspicion  amounting  almost 
to  disUlie  t  That  it  has  not  of  late  years  met  its 
once  cordial  reception  in  the  orchestra  and 
drawing-room  is  not  surprising.  The  promise  of 
a  flute  accompaniment  in  the  latter  bias  seldom 
failed  to  provoke  a  quiet  smile,  the  "  twilight  of 
a  smile,"  often  sarcastic,  and  unpleasant  allusions 
have  been  made  to  the  lugubrious  performances 
of  Dick  Swiveller,  or  a  ruler  or  a  stick  has  beea 
seized  by  the  "funny  man"  of  the  party, 
and  the  conventional  bowing,  ludicrous  pigeon- 
like  attitude  assumed.  Beginners  should  beware 
of  this,  it  is  a  rock  on  which  many  split,  it  is 
fatal  to  tone  and  tune,  and  produces  that  wheezy 
sound,  and  that  alternate  elevation  and  depieasian 
of  pitch  BO  unendurable  to  refined 
and  cultivated  ears.  In  sneh  a 
position  it  is  impossible  to  in- 
tone correctly  with  flute  or  voice, 
because  the  windpipe  is  bent 
and  the  air  cannot  pass  freely, 
and  the  lungs  are  embarrassed.  I 
know  from  experience  in  many 
instances  how  easily  pupils  may 
drift  into  this  ungraceful  and 
ruinous  habit,  and  the  toil  it  gives 
them  to  free  themselves  from  it. 
"  Many  a  man "  says  Bockstro, 
"after  much  patient  toil  has  laid 
aside  his  flute  disheartened,  and 
vrith  disgust,  thinking  there  was 
an  inherent  defect  in  himself  or  his 
instrument,  when  all  the  while  the 
bar  to  progress  lay  in  some  bad 
habit  which  a  timely  hint  from  a 
master  would  have  saved  him  from 
contracting."  It  is  impossible  to 
articulate  perfectly  in  tune  with  a 
bad  flute,  yet  a  well-disciplined  lip 
can  cover  many  defects;  and  it 
is  equally  possible  to  blow  a  good 
flute  out  of  tune.  Tone,  style,  and 
execution  are  matters  of  study, 
patience,  and  example ;  bnt  inten- 
tion, the  perception  and  interpreta- 
tion of  the  great  masters,  are  more 
or  less  indiridual  gifts  which  pro- 
claim the  true  artist.  When  I 
took  up  the  flute  as  a  student  (a 
long  time  ago)  I  had  no  one  to  op- 
pose my  own  sweet  will :  I  studied 
as  I  liked,  and  consequently  I  had 
a  vast  deal  to  nnleam.  Music  and 
painting  are  twin  sisters,  before 
one  can  be  a  master  one  mutt  have 
a  matter.  However,  to  save  others 
from  nimil'"'  Vexations,  I  will  offer 
a  few  brief  hints  on  the  attitude  of 
the  player,  the  position  of  the  in- 
strument and  the  formation  of  the 
embouchure  in  my  next  article,  and 
I  trust  they  will  be  received  in  the 
same  spirit  in  which  I  put  them 
forth.  I  close  this  paper  with  the 
drawing  of  a  once  rather  popular 
instrument,  the  fladto  dolce  or 
flute-il-bee.  It  was  neither  more 
nor  less  than  an  incapable  flageolet,  with  an  im- 
perfect register,  but  a  pure  and  vocal  sound.  Its 
extinction  I  believe  has  been  lamented  by  some 
musicians.  It  is  figured  in  the  descriptive  cata- 
logue of  M.  Carl  Bngel,  and  is  amongst  the  mu- 
sical curiosities  in  the  South  Kensington  Museum. 
It  is  made  of  tortoiseshell,  and  is  stated  to  have 
belonged  to  Bossini.  It  is  worthy  of  remark 
that  its  body  is  cylindrical  and  not  oomcal. 
{To  be  continued.) 
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AppLioanox  X. 

Inclined    Pi>axs. 

I    The  theoretic  inclined  plane  is   a  smfocc 
.    perfectly    hard  and   smooth,  fonning    an 
angle  to  some  other 


surface.  There  are 
three  "  essentials  " 
in  an  inclined  plane. 
Fig.  77 :  the  length,  T 
A  B ;  the  height, 
B  C ;  and  base,  A  0.     c 
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II.— Principle  of  action.  A  body  M,  Fig.  77, 
liiid  on  the  length  A  B  of  the  plane  ia  acted  upon 
by  gravitation  Q  along  the  line  M  Q.  The  force 
of  gravitation  can  be  decomposed  into  two :  one 
M  0,  perpendicular  to  the  Ungth  A  B  ;  the  other, 
M  R  parallel  to  A  B.  Now  M  O,  or  the  "  normo/," 
as  it  is  called,  has  no  effect  whatever  as  to  the  P  =, 
motion  of  M  down  the  plane ;  hence  M  R  is  the 
whole  force  to  be  considered.  Therefore  a  force 
M  Ri,  equal  and  opposite  to  M  R,  will  keep  M 
at  rest. 

The  principle  of  the  inclined  plane  is,  then, 
that  the  length  of  the  plane  opposes  part  of 
the  force  acting  on  the  body,  leaving  only  a 
certain  quantity  to  be  balanced  by  the  power  P 

III. — Conditions  of  equilibrinm.     They  are  all 
P         sin  n 
contained  in  one  small  formula  ^  =  ^^^g     1° 

this  formula  P,  Fig.  78,  is  the  power  exerted ; 

its  dii-ection  is  along 

the  line  N  P,  but  for 

the    moment  no    in- 
tensity is  marked  by 

length  of  line  ;  W  the 

weight  of  the  body  ; 

a    Uie    angle  of  the 

plane,  /3  the  angle  of 

the    rope,    with    the 

"  length"  A  B.    The 

proof  of  this  formula  B 

ia    simple,   and    just 

represents  the  amount 
of  knowledge  sup- 
posed in  this  series. 
Conttruction.  The 
forces  P  and  Q  not 
being  parallel  act  upon 
the  body  at  a  point  N. 
Draw  N  0'  perpen- 
dicular to  A  B,  i.e.,  p 
"  normal "  to  the  [■ 
"  length"  of  tha  plane.  - 

As  Q    represents    in    „  „ 

direction  and  intensity  the  action  of  gravitation, 
and  as  the  direction  of  the  power  and  the  normal 
are  determined,  a  parallelogram  completed  gives 
the  representative  intensity -length  of  the  normal 
and  power.  Draw,  therefore,  Q  0  parallel  to  N  P, 
and  O  P  parallel  to  N.  Q.  The  gravitation  and 
weight  being  one  and  the  same  thing,  the  power 
and  weight  are  represented  by  the  lines  N  P  and 
N  Q.  Proof  of  formula.  The  lines  being  pro- 
portional to  the  forces 

P        NP 
W  =  NQ" 

Sines  and  sides  opposite  being  proportional,  it 


never  stand  for  ain  a  unless  when  cos  £  is  in  a 

line  like  H.  .                        , 

12)  €  =  n  —  i.e.,  the  cords  form  some  angle 

P    '    sin  a  f^e-''^)   represented  by  the 

f_  =-^^  indefinite  quantity  n.    Cost 

W      1 — m  mgy  j^  represented  by  1  -  m. 

W  sin  a  " ' 


1— m 


m  indicates  the  diminution  of 
of  the   value  of  cos  g.    As 


none  of  the  elements  of  the  plane  enter  into  this 
snpposiUon,  an  ordinary  formula  is  not  possinle. 
But  the  value  of  1  -  m  (cos  £)  is  at  once  found  when 
absolute  value  is  given  to  n.  Prom  the  inspec- 
tion of  the  formula  in  its  general  shape,  it  ib  evi- 
dent that  as  €  increases  P  must  increase  (the  di- 
visor cos  6  decreasing)  until 

(3.)  Cos  e  =  sin  a — i.e.,  when  the  power  acts 
perpendicular  to  the  hori- 
_£.  =  1  zon,  then  P  must  be  equal 

W  to  the  weight.    That  the 

P  =  W  power  is  acting  along  a  per- 

pendicular to  the  ho*!on  when  cos  S  =  sin  a  is 
oasUy  shown.  Draw^O  V  (fig.  79)  parallel  to  A 
C  the  base,  which  is  always  taken  as  horizontal. 
Now  the  angle  B  O  V  =  B  A  C  or  a'  =  n.  But 
bv  the  supposition  cos  g  =  sm  a,  therefore  the 
a-  .'le  P  0  V  mast  be  equal  90°.  For  the  equa- 
lity cos  e  =  sin  a",  is  only  possible  when  V  O  P 
is  a' right  angle,  or  when  P  is  perpendicular  to  the 
base  That  the  plane  is  of  no  service  in  this  case 
experience  is  enough  to  teach ;  but  there  is  a 
gioat  satisfaction  in  finding  it  so  clearly  mdioated 
1)-,-  the  formula  :  P  =  W. 


r  /  G  .  Bff  / 


(4.)  g    = 
P   _    sin  a 
VV         cos  a 

Z_=  ?- 

W        B 
WH 

B 


P  = 


follows  that 


P^ 
W 


sinNOP 


sinNOQ- 
Substituting  the  alternate  (equal)  angles, 
JP        sin  (j NO 
W  "  sinPNO' 
But  Q  N  O   =  a  (similar  triangles  o  N  6   and 
BAC). 

P  sin  a 

■•W  =  sinPNO' 
Now  sin  P  N  0  =  cos  P  N  D  (D  N  drawn  per- 
pendicular to  0  N) 

P  sin  a 

■•W  =   cosPND" 
PinaUyPND  =  6  (ND  isparaUel  to  AB). 
P         sin  a      . 
■•"w  ^  coTe" 

With  this  formula  all  questions  possible  on  the 
inclined  plane  can  be  answered,  by  resolving  the 
equation  for  the  unknown  quantity.  Thus, 
W  ein  o  P  cos  S 


P  = 


W  = 


Sic.     The  con- 


cos  6  '  "  ~  sin  a 
ditions  of  equilibrium,  without  the  help  of  simple 
trigonometry, must  be  studied  in  a  set  of  different 
oases,  each  having  its  own  formula  and  special 
train  of  reasoning ;  with  the  formula  just  esta- 
blished, all  possible  cases  ore  included  in  three 
or  four  suppositions.  The  simidie  evolution  of 
these  wiU  show  what  a  quantity  of  knowledge  is 
securely  stored  up  by  rememberii^  the  short 

P         sin  a 
formuhi  ^  =  -^^g.    Suppose:— 

(1.)  e  =  0,—i.e.,  the  cord  forms  no  angle,  is 
P  sin  o        parallel  to  A  B  (fig.  77)  cos  € 

yf   =  -J—         =  radius  =  A  B  the  length  of 
W  sin  n      tl"'  Plaoo-     Sin  o  in  this  sup- 
position  may  be  replaced  by  the 


P   = 


—J posiuou  may  oe  ropmcou  "}  '"" 

^  height  (H)  of  the  plane.     Hence 

IA  p  ss  ^_  the  common  formula  (c).     Sin  a 

ti  is  always  the  height,  but  H  can 


Hence  cos  G  =  cos  a.  But  cos 
a  =  A  C,  the  base  (fig.  80). 
Hero  therefore  again  the  height 
may  be  used  instead  of  sin  a. 
This  is  another  of  the  ordinary 
laws  P  :  W  : :  H  :  B.  The  com- 
mon form  in  which  this  case  is 
_  presented  shows  the  power  (the 

cord)  parallel  to  the  base,  A  C.  But  the  formula 
proves  that  the  law  U  general;  therefore  the 
force  may  be  applied  in  any  other  direction  in 
which  the  condition  (  6=  a)  is  observed.  Hence, 
the  force  may  be  appUed  olong  the  line  F  N, 
which  can  be  so  drawn  that  the  angle  P  1  B  (/3) 

This  being  the  first  of  the  machines,  it  will  be 
very  weU  to  state,  in  a  marked  way,  their  object, 
and  to  show  how  in  the  "  present "  machme  the 
formula  indicates  the  conditions  for  the  better 
attaining  of  that  object.    In  the  plainest  terms, 
the  general  object  of  these  machines  is  to  pro- 
duce equilibrium  with  the  smallest  possible  power. 
Hence  the  formula  which  gives  P  the  leait  value 
indicates  the  most  favourable  conditions  of  equi- 
librium.   There  is  something  unusual  to  a  be- 
ginner in  this  view  of  a  formula  which,  if  not 
minded,  may  suggest  a  wrong  interpretation  of  the 
results.    Therefore  the  least  being  the  best,  it  is 
evident  from  inspection  of  the  formula  I.,  that 
case  (1)  gives  the  greatest  advantage;  for  in  that 
case  cos  e  is  the  Urgest  possible  divisor.   II.  Case 
(3)  comes  next  as  long  as  it  keeps  from  (4)  £  =  a, 
which  is  the  worst  of  ordinary  conditions.    III. 
After  g  =  a,  at  each  increase  of  angle  there  is  a 
nearer  approach  to  the  machine  being  useless. 
These  conclusions  suppose  that  the  plane  elements 
donotchangc.  How  they  shouldohange to  decrease 
P  is  also  shown  by  the  fonnnhi  I.     The  smaUer 
sin  a  (the  smaUer  the  angle  of  the  plane),  the 
smaUerwiUbe  the  quotient  =   P.    Here  is  the 
practical  experience  :  that  the  less  the  height  of 
the  plane  the  better.      11.    The  greater  cos  g 
(the  longer  the  phme),  the  greater  the  diviBor,  and 
consequenUy,  &c.    This  falls  back  into  the  first, 
in  practice  :  the  height  remaining  unchanged,  the 
longer  the  phme  the  less  the  angle.      III.  No 
lengthening  of  the   base   wiU  give  morease  of 
power  unless  the  angle  be  changed,  for  the  rela- 
lation  of  sin  a  and  cos.   a  remains  the  same. 
These  elements  of  the  inclined  plane  serve  to  m- 
trodnoe  a  most  important  consideration  regarding 
all  machines— namely,  what  it  gained  in  power  i$ 
lost  in  time.    Thus  here,  when  the  plane  is  longer 
with  the  same  height,  there  is  a  gain  of  power, 
but  a  loss  in  the  time  required  to  move  the  body 
to  the  same  height.    Suppose  the  plane  600  ft. 
long  and  10  ft.  in  height,  the  body  has  been  only 
raised  10  ft.  after  the  time  spent  in  moving  over 
100  ft.    Were  the  plane  but  30  ft.  long,  with  the 
same  height,  there  would  be  a  loss  of  power  (P 
should  be  greater),  but  there  would  be  a  gam  m 
time.    This  gain  or  loss  suggests  the  announce- 
ment, even  now,  of  a  principle  most  unportant  in 
practical  mechanics,  which  is  usuaUy  explained 
first,  in  another  place.     StUl  as  a  rigid  demon- 
stration of  it  cannot  be  given  even  there,  its 
simple  explanation  is  well  obtained  by  means  of 
the  inclined  plane.    Such  is  iU  Tolue  that  it  is 


known  under  a  special  name — the  principle  a 
virtual  relocitirt.    The  word  "  veledty  "  Beem 
to  riquire  force  in  action,  yet  it  is  not  so.      Th, 
principle  is  more  easily  understood  by  snppcwiEj 
action  for  the  moment,  but  it  appUes    in  all  uj 
fulness  to  equilibrium,  or  more  strictly   is   oni] 
for  forces  not  aUowed  to  act.  Hence  in  the  nomt, 
the  woi-d  ''virtual,"  i.  e.,  the  velocity   whieh  iht 
force  could  produce  if  aUowed  to  act.      The  ext- 
minaUon  of  what  takes  place  when  a   weight  ii 
raised  along  an  inclined  plane  shows,  in  a  simw 
and  comprehensive  manner,  the  main   truth  ctft 
tained  in  the  principle  of  "  virtual  velocities."  ; 
body  on  an  inclined  plane  has  a  certain    weigi; 
When  it  has  arrived  at  the  top  it  has  moved  «-.: 
a  certain  velocity  through  a  given  perpendicui 
space.    On  the  other  hand  the  power  which  rai- 
it  has  a  certain  amount  of  force,  which  could 
represented  by  a  weight.    When  the  body  L 
been  drawn  up,  the  power,  too,  has  acted  witt 
certain    velocitv,    and  through  a  given    sp*. 
Take  case  (1),  and  let  A  B  =  100  ft.,  A  C  =  i 
WH         5010         .        „       , 
W  =  50,  P  =  -x~  =    UiO     =  ^-     ^"^  ^ 
power  5  has  to  move  through   a  perpendicok: 
space  of  100,  as  it  must  draw  the  weight  over  tk 
length  A  B.     In  the  mean  time  the  weight  p 
only    moves    through    the    perpendictilar   sp»c 
A  C  =  10.     Now  multiplying  the  power  by  h- 
space  (50  x   10),  and  the  weight   by  ite  spsw 
(50    X    10),  there  results  an  equaHty  (1)  500  = 
500;  or  (2),  600   -  600   =   0.     Substituting  e 
these  equations  the  possibility  for  the  actualtU 
(the  posse  for  the  esse)  of  the  result,  the  principl 
of  virtual  velocities  signifies  :  thatinaUmacUim 
there  must  be  equality  between  the  pover,  mull' 
plied  bii  iU  velocity,  and  the  weight  (or  wort  to 
be  done)  multiplied  by  its  velocity.    In  the  fiac- 
Uonal  form  it  runs^=  — ;  the  power  is  to  He 


W        - 
work  inversely  as  the  possible  vclocitifls  (r  =  ve- 
locity of  P,  V  velocity  of  W).   Hence  (2)  P  i>  x 
W  »'  =  0.     This  last  formula  »i\l  nuke  mteUi- 
gible  the  general  expression  of  "  rafaisi  veloci- 
ties "  to  be  met  with  in  books— S  (p  x  »)  -  *>— 
i.e.,  the  algebraical  sum  of  oU  the  F<*»"f 
(forces  of  power   or  weight-work)  multiphed  by 
their  respective  velocities  U  equal  to  zero,    iws 
expression  U  in  nothing  essentially  different  two 
the  formula  (2).     Instead  of  P  k  is  the  sum  of  4J1 
the  forces  which  may  constitnte  the  sum  ol  i-  r 

pv  +  p'  v'  + Instead  of   w  t;  >si» 

sum  of  its  constituent  forces,  which  are  alBO» 
dered  by  the  letter  {]>)  with  different  indieet.  }« 
letter  (p)  is  used  for  all,  both  power  and  wat« 
elements,  to  express  pri;»»«re— forces  not  initaJ 
—equilibrium.  ,    ,  „^, 

IV.— Development.  Incbned  plane  uses,  i^" 
from  one  point  to  another  raised  above  it.  TW 
are  no  more  than  very  long  inolinei  plane!  a 
smaU  angle.  Here  occurs  a  technical  term  l«  ; 
explained-for  example  :  "  the  roadrtgesl  i«  1-. 
That  signifies  that  at  the  end  of  each  u.  ^- 
plane  is  one  higher  than  at  the  end  of  th«  r- 
oeding  12.  Suppose  1  =  o  foot.  1  m  12  sigmi- 
that  the  road  is  one  foot  higher  at  Uie  od4'^ 
every  12  feet.  The  same  is  the  meamngol  n" 
20  30  &c.  From  the  principle  of  the  mclinedpM^ 
it  is  evident  that  the  great  object  in  the  consOTc 
tion  of  roads  is  to  make  the  inchne  or  "  g™«*°'; 
as  they  are  now  caUed.  as  gentle  as  Po»"JI^' "i^;; , 
a  as  small  as  circumstances  wUl  permit.    "'8^;^ 

inclines  there  are  some  wonderful  ^^P'^^fli 

temporary  raUway  over  Mont  Gems  «  f^J^f^ 

ever  yet  attempted  with  success  by  <^J^,^„,, 

The  "gradients"  of  the  zig-»g  f.^r.^;*"  ol 

are  1  ii  12  and  1  in  13.    The  "*»  *?  **'*  J°^",t. 

the  steam  will  be  .brought  in  jmde.'**^-- 

principles.     The  railway  over  the  '^.'^^^^   ^^^ 

Sindia  had  before  the  Mont  Cen»  O""  gr»W  ., 

incline.    Crossing  the  Western    Ghauts,  u" 

miles  there  is  an  ascent  of  l,80Oft.  ,^ 

The  raising  of  great  ''"g^te  from  one  le. 

another  is  the  second  use  of  the  ^<^^^l^^^ 

Blocks  of  stone  from  Uie  quarry,  and  ships  «*  ^ 

up  into  the  dockyard  are  the  chief  P'""^^ 

amples  ona  h»rge  scale;  on  a  smoU  ?«f ;«»™^^ 

are  without  number,  and  too  o^^ousto  M 

special  mention.  On  the  Morris  canal,  Ne^-^ 

TJ.8.A.,  there  U  an  example  of  a  novel  use"    , 

inclined  pb»ne.     Instead  of  a  series  of    ,^^ 

this  canal  has  a  series  of  t'^^"'?"'?™;-  joofi 

planes,  varying  in  height  from   35ft.  w      ^, 

The  boats  (carrying  some  70  tons  of  o»»^j^ 

drawn  to  the  top  of  the  phine  by  a  ropo  wo"^,,,, 

a  drum  12ft.  in  diameter,  ■«>«  "'"'fi?  "ri* 

machinery.    There  is  found  to  boa  gre»«|^ 

of  time  as  compared  to  look  lutmg.     * ^ 
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I  almost  08  quickly  orcr  the  pliuie  as  oyer  so 
much  levol  water.* 


r  I  e  .8/ 


r  Sab-application  I. — The  wedge  I.,  an  inclined 
plane  forced  under  a  weight,  has  tlio  same  action 
as  if  the  weight  were  drawn  np  along  the  plane. 
Some  of  the  most  ordinary  uses  of  a  wedge  show 
that  it  is  no  more  than  an  inclined  plane  driven 
by  blows  nnder  some  weight ;  or  in  more  general 
terms,  at  an  angle  to  some  forces  to  be  overcome. 
II.  The  wedge,  when  used  for  lifting,  is  a  single 
inclined  plane,  the  force  is  applied  parallel  to  the 
base,  by  blows  on  what  is  called  the  "  back  "  of 
the  wedge  (the  "  height "  of  the  plane).  For  all 
effects  of  separation  the  wedge  is  a  donble  inclined 
piano  III.  Theoretically,  Uierefore,  the  wedge 
sboiUd  be  rednoible  to  the  formnla  of  the  inclined 
plane.  Bat  practically,  the  wedge  requires  at- 
tention to  forces,  the  power  of  which  can  only  be 
calculated  more  or  less  appro.'iimately.  Thus  the 
power  (P)  is  nsaally  exerted  by  a  blow,  the  exact 
value  of  which  it  is  very  difficult  to  estimate. 
Then  there  enter  elements,  some  of  which  it  is 
ahnost  impossible  to  bring  under  the  control  ol 
mftthcmaticol  formnhe.  A  good  notion  of  the 
difficulty  may  be  formed  by  reading  in  the 
Enslish  Mechanic,  April  16,  the  article  on  the 
wedge,  in  the  valoable  series  of  papers  on  Friction, 
by  Mr.  C.  Draper. 

{To  be  continued.) 
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A  New  Star  Atla^.  By  R.  A.  Pboctob,  B.A., 
F.R.A.S.  London  :  Longmans,  Green,  &  Co. 
1870. 

IF  we  may  credit  Clemens  Alexandrinns,  the 
first  division  of  the  heavens  into  constella- 
tions was  made  by  Chiron  some  1120  years  before 
the  Christian  era.  Pliny,  however,  speaks  of 
astronomical  observations  found  on  burnt  bricks 
t"  coctilibiu  laterctili-:"j  among  the  Babylonians, 
ascending  more  than  2200  years  B.C.,  while 
Alexander  sent  to  Aristotle  from  Babylon  a 
set  of  snoh  observations  reaching  1900  years  back  ; 
and  it  is  asserted  that  the  Chinese  and  Indian  ob- 
servations extend  back  to  a  more  remote  peri  od 
stilL  Befcrence  in  the  Bible  too,  as  in  Job 
xzzviii.,  81,  82,  to  individual  stars  and  groups, 
indicates  that  various  stellar  conilgnrations  had 
been  remarked,  at  a  very  early  age.  Knowing  then, 
08  we  do,  that  hieroglyphics,  or  pictures,  have 
always  preceded  writing,  as  Uie  means  of  record 
employed  by  nations  in  their  primitive  emersion 
from  barbarism,  it  seems  only  natural  to  believe 
that  figures  of  star  gronps,  of  some  sort,  must  date 
from  the  very  boariestontiquity.  Quitting,  however, 
the  region  of  conjecture  for  one  of  ascertained 

•  Snmtijte  AnHflV,  To),  il.,  p.  S08. 


fact,  we  find  Ptolemy  speaking  of  Polaris  as  "  the 
star  at  the  end  of  the  little  Bear's  tail,"  Rcgu- 
lus  OS  "  the  Lion's  heart,"  &c.  ;  and  it  is  curious 
that  this  mode  of  description  actually  survived 
to  the  time  of  Holley,  onr  second  English  Astro- 
nomer Royal ;  albeit,  nearly  180  years  before, 
that  very  voluminous  Writer,  Piccolomini,  in  a 
work  on  the  fixed  stars  and  the  sphere,  had  desig- 
nated the  stars  of  each  constellation  by  letters, 
and  even  inserted  some  rude  maps  of  them  thus  dis- 
linguished.  SomoSO  years  later  than  Piccolomini, 
Bayer  gained  what  has  been  called  "  cheap  im- 
mortality," by  o  revival  of  this  idea,  and  attached 
to  the  stars  in  each  constellation,  in  the  order  of 
their  brightness,  the  letters  of  the  Greek  alphabet, 
commencing  with  the  capitals,  going  on  to  the 
small  letters ;  and  finally,  on  exhausting  them, 
using  Roman  type  for  the  remaining  components 
of  the  constellation.  The  recognised  constellation 
makers  are  Aratns  and  Ptolemy,  and  (perhaps) 
Bayer,  Hevelius,  and  Laoaille.  Others,  mcluding 
Halley,  have  made  confusion  worse  confounded  by 
poking  in  foolish  little  asterisms  into  the  midst  of  a 
scheme  already  most  exceedingly  involved;  and  by 
adding  where  they  might  very  well  have  subtracted, 
only  mode  bod  worse.  There  can  be  no  donbt 
of  the  use  of  constellation-figures  as  a  kind  of 
memoria  technica  for  those  whose  object  it  is  to 
aoqnire  a  naked-eye  acquaintance  with  the 
heavens  ;  but  those  of  Ptolemy  were  sufficiently 
confnsed,  and  interlaced  in  a  sufficiently  per- 
plexing way,  without  requiring  modem  help  to 
still  further  complicate  the  artificial  divisions  of 
the  face  of  the  visible  sky. 

The  first  stellar  maps,  worthy  of  the  name, 
were  those  of  Bayer,  which  appeared  in  1603. 
Flamsteed's  "  Celestial  Atlas,"  published  in  1729, 
consists  of  28  charts,  and  was  the  principal  one 
employed  by  astronomers  during  the  last  century. 
Bode's  atlas,  pnbUshed  in  Berlin  in  180.5,  contains 
between  17,000  and  18,000  stars.  Harding's,  in  27 
charts,  gives  more  than  50,000.  Since  then 
Bessel's  zones  and  Argelander's  "  Uranometria 
Nova"  have  appeared.  Weisse's  reductions  of 
Bessel's  zones  contain  nearly  82,000  stars,  as- 
cending to  the  9th  magnitude.  The  chief  excel- 
lence of  Argelander's  maps  consists  in  their  con- 
taining a  thoroughly  revised  scale  of  magnitude  of 
stars, they  having  been  byno  means  previously  oil 
clossed  exactly  according  to  their  apparent  bright- 
ness. A  large  atlas  has  also  been  brought  out  in 
Paris,  by  M.  Chas.  Dien,  within  the  last  few 
years.  A  great  drawback  to  the  popular  use  of 
the  majority  of  the  works  published  during  the 
present  century  is  found  in  the  fact  that  the  stars 
in  them  are  dotted  down  without  note  or  symbol, 
and  suggest  the  idea  that  a  brush  full  of  Indian 
ink  has  been  rapidly  drawn  across  a  small  tooth 
comb,  while  the  latter  has  been  held  over  a  sheet 
of  white  paper.  From  1830  up  to  the  present 
year  essentially  the  maps  of  the  stars  which  have 
been  in  use  for  ordinary  purposes  in  England  are 
those  of  the  Society  for  the  Diffusion  of  Useful 
Knowledge,  and,  with  certain  reservations  and 
exceptions,  very  excellent  they  are :  that,  how- 
ever, they  are  defective  in  more  than  one  point  of 
detail  everyone  who  has  ever  used  them  will 
admit.  A  compilation  from  them  came  out  about 
the  year  1842  under  the  title  of  "Middleton's 
Celestial  Atlas ;"  this  contains  a  most  valuable 
adjunct  in  the  shape  of  corres])ondi}ig  blank  maps, 
presenting  the  stars  white  upon  a  dark  ground, 
as  we  see  them  in  the  heavens.  A  very  pictu- 
resque "  Atlas  of  Astronomy  "  too  was  produced 
(under  the  editorship  of  Mr.  J.  R.  Hind,  F.R.S., 
snperintendent  of  the  "  Nautical  Almanac  ")  some 
fourteen  years  ago  by  the  great  Scotch  geographer, 
Mr.  A.  K.  Johnston.  It  is  beautifully  printed 
and  got  up.  The  most  glaring  and  obvious  fault 
in  all  these  atlases,  without  any  exception,  is  the 
groat  distortion  which  exists  when  we  recede  from 
the  very  middle  of  the  maps.  To  take  the  Useful 
Knowledge  Society's  maps  as  a  typical  example — 
they  are  drawn  on  the  six  interior  surfaces  of  a 
cube,  on  what  is  known  as  the  gnomonic  projec- 
tion. A  popular  notion  of  this  construction  may 
be  gained  if  we  conceive  the  stars  to  be  accurately 
delineated  npon  the  internal  surface  of  a  sphere, 
this  sphere  to  be  placed  inside  of  a  cube  or  box 
whose  sides,  lid,  and  bottom  are  tangent  planes  to 
the  sphere  (or,  as  one  might  say,  the  cube  exactly 
holds  it),  and  the  eye  being  placed  at  the  centre 
of  the  sphere,  lines  drawn  from  it  through  the 
various  stars  and  produced  until  they  pass  through 
the  faces  of  the  cube,  then  the  places  of  the  stars 
will  be  marked  down  upon  the  inside  of  those 
faces  at  the  points  where  our  imaginary  lines  pass 
throngh  them ,  and  upon  dissecting  the  cube  we 
shall  have  six  square  maps  representing  the  whole 
of  the  visible  heavens,    It  needs  a  very  mdimen- 


tary  acqoaintance  indeed  with  mathematics  to 
enable  any  one  to  see  that  while  the  configuration 
of  the  stars  will  correspond  pretty  accurately 
where  the  cube  touches  the  sphere,  i.  e.,  in  the 
middle  of  the  mops,  when  wo  get  np  to  the  bonn- 
dories  of  the  mops,  or  to  the  edges  and  comers  of 
onr  imaginary  box,  the  distortion  becomes  un- 
manageable, and  well  known  stellar  configurations 
are  twisted  and  cramped  up  so  as  to  bo  unrecog- 
nisable. 

The  most  prominent  characteristic  of  the  ad- 
mirable atlas  the  title  of  which  heads  this  no- 
tice, is  the  maimer  in  which  this  grave  defect  is 
obviated,  by  the  assumption  that  the  spheio  is  con- 
tained not  in  0  eobe,  but  in  a  reguliu'  dodecahe- 
dron, thus  dividing  it  into  twelve  equal  and  similar 
spherical  pentagons,  and  by  the  employment  of 
what  is  called  the  equidistant  projection.  For 
a  detailed  account  of  the  method  adopted  we 
must  refer  to  the  excellent  and  readable  intro- 
duction to  the  atlas  itself.  In  practice  the  pen- 
tagonal boundaries  of  tlie  maps  are  replaced  by 
their  circumscribing  circles,  so  that  the  respective 
maps  overlap,  not  at  their  extreme  edges,  bnt 
weU  within  the  area  delineated.  It  is,  of  course, 
physically  impossible  to  reproduce  a  sphericalsnr- 
face  with  obsolnte  oconrocy  on  a  plane ;  bat  the 
amount  of  distortion  in  the  portionlar  species 
of  projection  adopted  is  so  very  nearly  in- 
sensible OS,  for  practical  purposes,  to  vanish.  It 
is  only  needfnl  to  compare  the  twelve  circular 
maps  which  constitute  the  atlas  with  the  two  key 
maps  prefixed  to  them,  and  drawn  on  the  gno- 
monic projection,  to  see  the  enormous  superiority 
of  the  former. 

The  scale  of  the  maps  being  that  of  o  20in. 
globe,  affords  ample  space  for  the  delineation  of 
detail,  and  the"  consequence  is  that  many  thon- 
sands  of  objects  are  charted  withont  the  sUghtest 
confusion.  Some  rude  notion  of  the  legibility  (if 
we  may  employ  that  word)  of  the  maps  may  be 
gathered  from'  the  statement  that  on  map  2,  a  and 
/j  Andromedm  are  2'5in.  opart.  These  mops  hove 
been  very  beoutifnlly  reproduced  in  photo-litho- 
graphy by  Ml-.  A.  Brothers,  F.R.A.S.,  to  whom 
high  praise  is  dne  for  his  share  in  the  matter. 
Mr.  Proctor  has  not,  however,  confined  himself 
to  the  manifest  improvements  we  have  indicated  ; 
o  very  cursory  inspection  of  these  maps  will  reveol 
many  others.  He  hos  discarded,  the  loye  which 
previous  nranogrophers  have  always  put  round 
the  images  of  the  stars,  and  represents  them  as 
circular  discs.  A  very  simple  and  ingenious  me- 
thod is  employed,  too,  in  indicating  the  varions 
magnitudes,  and  we  may  add  that  the  adoption  of 
Sir  John  Herschel's  photometric  scale  enables 
him  to  indicate  the  relative  brightness  of  the 
leading  stars,  on  exceeding  help  to  beginners, 
who  moy  well  have  been  often  puzzled  to  see 
the  smaller  of  two  stars  in  a  map  the  brighter  one 
in  the  sky. 

In  the  maps  themselves,  the  '  constellation 
figures  ore  abandoned.  Deferring,  however,  to 
popnlor  prejudice,  onr  onthor  has  retained  them 
in  the  index  maps,  where  we  may  see  a  brown 
bnll  with  bright  yellow  boms  butting  at  Auriga, 
who  is  appropriately  got  up  in  pca^reen. 

The  names  of  the  constellations  tSe  put  on  small 
labels  in  those  parts  the  most  free  from  stars, 
and  Colonel  Stronge's  capital  forms  of  numerals 
are  used  throughout.  The  honr  cirdes  and 
parallels  of  declination  ore  marked  in  continuous 
lines— the  lines  of  latitude  ondlongitnde  in  dotted 
ones.  A  very  simple  arrangement  of  arrows  in- 
dicates the  processional  motion  for  100  years,  so 
that  the  maps  serve,  and  will  serve,  for  any  epoch. 
The  symbols  employed  to  iitdioate nebula,  clusters, 
binary  and  multiple  stars,  &o.,  arc  all  of  a  very 
simple  description,  and  the  whole  of  the  detail 
of  co-ordinates  and  nomenclature,  while  perfectly 
sharp  and  distinct,  is  yet  so  relatively  faint  as  not 
to  distract  the  eye  from  the  various  discs  repre- 
senting the  stars  themselves. 

Probably  a  difference  of  opinion  may  exist  as 
to  the  expediency  of  the  alteration  mode  in  the 
names  of  some  of  the  constellations  by  Mr.  Proctor. 
The  chief  objection  to  such  alteration  would 
seem  to  be  that  it  throws  a  needless  difficulty  in 
the  woy  of  the  beginner,  who  may  be  searching 
for  some  object  from  its  name  in  a  catalogue. 
For  example,  the  incipient  possessor  of  o  "  Nanti- 
col  Almanac"  might  not  quite  recognize  12  Connm 
Venaticomm  in  "  o  CatiUorum,"  nor  Procyon  in 
a  Felis.  And  while  mentioning  this  last  osterism 
by  the  way,  we  remember  that  some  former  star- 
collector  actually  did  insert  a  constellation  Felis, 
somewhere  nnder  Hydro.  We  may  add  too,  that 
if  it  be  needful  to  alter  Urso  Minor  at  all,  we 
wonld  indicate  Ursula  as  more  snggestivo  of  its 
old  appellation,  than  merely  "  Minor,"  a  name 
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equally  pertaining  to  Leo  Minor  and  Canis  Uinor, 
both  ot  which  fignie  here  under  a  changed  no- 
menolatore. 

The  atlas  is  strongly  bnt  handsomely  bonnd, 
is  of  a  handy  size  for  reference,  and  is  si^ciently 
elegant  in  Its  external  appearance  to  render  it  an 
ornament  to  any  drawing-room  table.  For  the 
especial  purposes  for  which  it  was  designed  it  is 
certainty  not  only  nnsorpassed  bnt  nnapproached 
by  anytmng  which  has  liitherto  appeared ;  and, 
while  it  will  doubtless  soon  be  found  in  every 
fixed  observatory  in  the  kingdom,  its  peculiar 
adaptation  to  the  wants  of  the  astronomical  sta- 
donts  unprovided  with  graduated  instruments,  will 
commend  it  to  that  large  and  increasing  class  of 
observers  who  merely  possess  moderate  telescopes 
on  ordinary  stands.  They  may  accept  onr  as- 
surance that  in  do  other  way  can  they  acquire  a 
familiarity  with  the  face  Of  the  celestial  vault  so 
easily  and  pleasantly  as  through  the  medium  of 
the  work  of  whose  leading  features  we  have 
endesvoored  to  give  some  indicatiuu. 


On  the  ilanufacture  of  Beet-root  Sugar  in  Eng- 
land  and  Ireland.  By  Wiujim  Gbookks, 
F.B.S.,  &c.,  Editor  of  the  Chemical  Newa. 
London ;  Longmans. 

Tk£  mauofacturu  of  sugar  from  beets  is  an  in- 
dustry which  bids  fair  to  become  established  in 
the  United  Kingdom ;  and  from  a  conviction  of 
its  great  national  importance   Mr.  Grookes  has 
been   indaoed   to   prepare    this   elaborate  work 
for   the   press.     In   the   year    1747    Marggraf, 
a  Berlin  apothecary,  made  known  at  the  Koyal 
Prussian  Academy  of  Science  the  fact  that  boet- 
roots  contained  sugar  identical  with  that  derived 
from  the  sugar-cane  ;  and  although  his  projioBals 
to  extiact  it  on  a  large  scale,  owing  to  a  variety  of 
oanoes,  did  not  then  meet  with  any  suooesa,  with 
in  a  eaatury  aiter  its  anuonncenient  his  discovery 
became  an  important  industry,  and  the  extraction 
of  sugar  from  beet  is  now  one  of  the  recognized 
manufactures,  notonly  of  Qennaay  butof  France, 
Austria,    Bussia,   and   Belgium.    The    original 
plant  from  which  the  beet  of  agriculture  was  de- 
rived grows  wild  on  the  coasts  of  the  Mediter- 
ranean, in  Spain,  Dalmatia,   and  some  parts  of 
Fnuioe.    It    is   an    unsightly    bi-annual  plant, 
known  to  botanists  as  the  Beta  jnaritima ;  and  the 
common  red  beet  is  a  variety  of  the  same  genus. 
The  percentage  of  sugar  contained  in  beet-roots 
variee  considerably  with  the  nature  of  the  soil,  the 
method  of  oultore,  and  the  kind  of  seed  used.    In 
a  number  of  analyses  made  by  Professor  Voelcker, 
he  lonnd  the  amount  of  sngar  to   vary  from  3*62 
pw  cent,  m  a  white  beet,  to  13-19  in  a  red,   the 
latter  manured  with  London   sewage.     Professor 
Ghoroh  has  found  as  much  as  13-47  per  cent,  in 
darter's  prize  nursery  sngar  beet,  and   Messrs. 
Vilmorin,  of  Paris,  are  reported  as  having  seed 
which  will  produce  roots  giving  16  per  cent,  sugar. 
The  chief  requisites  in  soil  upon  which  this  crop 
is  intended  to  be  raised  are    a  sufficient  depth 
and  ready  penetrability  by  the  plant.    A  good 
friable  loam,  and  all  soils  which  grow  potatoes  in 
perfection,  are  the  most  eligible  for  the  growth  of 
beets.     Clay  lands  will   be    found  equally   well 
adi^ted,  if  Ae  soil  is  judiciously  prepared.    It 
would,  of  course,  be  bad  farming  to  cultivate  the 
beet  two  years  in  succession  on  the  same  piece  of 
ground ;  but  it  forms  an  excellent  rotation  crop 
with  wheat,  clover,  and  oats,  or  with  wheat,  flax, 
and  turnips,  all  of  which,  according  to  Mr.  Baruch- 
son,  aro    more  abundant    when  beet  forms  the 
alternate  crop.     That  this  is  especially  the  case 
with  wheat  all  who  have  made  the  experiment 
oan  testify.     One  peculiarity  of  the  beet,  and  one 
of  its  great  advantages  to  farmers,  is  that,  added 
to  the  fact  that  its  leaves  make  an  exoeUent  fod- 
der for  cattle,  the  pulp,  after  extraction  of  sngar, 
makes  a  valuable  feed  for  stock,  and  according  to 
Prof.  Voeloker,  although  he  speaks  with  some  re- 
servation, one  ton  of  the  pnlp  as  it  comes  from  the 
presses  contains  as  much  nutriment  which  cattle 
can  assimilate  as  1)  ton  of  the  roots  before  the 
sngar  is  extracted,  or  as  much  as  2  tons  of  eom- 
mon  mangolds.     "  In  Belgium   fattening  beasts 
are  sometimes  fed  upon  nothing  else  but  the  refuse 
pulp  of  sugar  manafaotories."     "  A  fair  allow- 
anoe  of  bean-meal  or  cotton-cake,  and  as   much 
palp  as  the  cows  will  eat,   produces  both  abund- 
ance of  milk,  and  milk  of  good  qnality."    Pigs 
will  also  do  well   upon  it,  if  they  likewise  re- 
ceiTe  barley  or  pea-meal,  or  a  mixture  of  both. 

Having  seen  that  the  cultivation  of  the  beet 
mast  be  profitable,  we  vrill  proceed  with  Mr. 
Orookes  to  inquire  into  the  pecuniary  aspect  of  the 
mannfaeture  of  sugar  and  spirit  from  beets.  Of 
Uiaae,  the  latter  seems  the  more  profitable,  bnt 
the  'H»<iilmg  should  be  connected  with  the  fann- 


ing, and  carried  on  simultaneously.  Thus  a  Mr. 
Robert  Campbell  has  erected  a  large  beet-root  distil- 
leryonhiseststeat  Bnscot  Park.  This  agricultural 
establishment  comprises  about  6,000  acres  of  land, 
and  the  distillery  supplies  sufficient  refuse  to  feed 
12,000  sheep  and  2,500  oxen.  Mr.  Campbell  has 
obtained  on  the  first  trial  about  40  tons  of  beet- 
root to  the  acre,  with  from  10  to  12  per  cent, 
of  sngar.  A  French  manufacturer,  M.  Cham- 
ponnois,  has  succeeded  in  extracting  the  whole  of 
the  sugar  contained  in  the  beet,  and  converting  it 
into  alcohol,  and  in  keeping  in  the  rosidnary  pro- 
duct the  whole  of  the  alimentary  piineiples  which 
the  beet  contained.  The  value  of  the  spirit  ex- 
tracted is  not  the  only  return  for  the  original  out- 
lay ;  for  on  the  land  belonging  to  the  distilleries 
of  which  Mr.  Crookes  gives  statistics,  the  yield  of 
wheat  was  increased  &om  19  hectolitres  to  27| 
per  hectare ;  and  whUst  these  farms  were  found 
capable  of  rearing  coly  25,386,  and  fattening 
6,955,  head  of  cattle,  they  now  rear  51,449,  and 
fatten  46,656  head,  besides  giving  employment  to 
a  vastly  increased  number  of  workpeople. 

Mr.  Crookes  gives  the  following  estimate  of  the 
expenses  of  a  sugar  manufactory,  the  first  cost 
of  which  he  puts  at  £13,157,  and  considers 
capable  of  producing  at  least  1,200,0001b.  of  raw 
sugar.  The  amount  required  for  labour  and 
material  would  be  £12,620,  which,  together  with 
taxes,  insurance,  and  interest  on  capital,  would 
make  a  total  expenditure  of  £13,980.  The  reali- 
zation from  this  outlay  should,  reckoning  only 
8  per  cent,  yield  of  sngar,  reach  £20,470,  thus 
leaving  £6,490  as  the  profit !  Mr.  Bamchson 
however,  taking  the  yield  of  sugar  at  6)  per  cent., 
estimates  the  return  at  upwards  of  24  per  cent,  on 
an  outlay  of  £30,630  ;  but  if  the  roots  yield  8  per 
cent,  of  sugar,  the  extraordinary  profit  of  48  per 
cent,  will  be  the  result.  Even  taking  these  state- 
ments cunt  grano  »ali»,  it  is  sufficiently  evident 
that  profitable  employment  oan  be  found  for 
money  lying  idle  ;  and  we  can  confidently  recom- 
mend Uus  book  to  any  capitalist  in  seareh  of  a 
remunerative  speculation.  Mr.  Crookes  has  spared 
no  pains  to  obtain  all  the  most  recent  information; 
and  his  work  contains,  we  imagine,  the  com- 
pletest  account  of  the  manufacture  of  beet-root 
sngar  ever  published. 
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IMPROVEMENTS  in  experimental  methods  have, 
during  our  epoch,  kept  pace  with  improve- 
ments in  analytic  methods.  Formerly  experiments 
were  made  upon  pieces  of  small  dimensions  ;  and 
the  constants  which  were  determined  were  applied 
to  the  same  materials,  whether  employed  m  the 
smallest  or  the  greatest  works.  The  old  experi- 
menters followed  this  method ;  Bnilon  with  wood, 
Bondolet  and  Rennie  with  materials  employed  in 
masonry,  Barlow  and  Tredgold  with  iron  and  steel," 
Vicat  with  mortars.  They  had  in  view  generally 
the  determination  of  four  quantities — the  specific 
gravity,  which  enters  into  the  calculation  of  the 
proper  loads,  the  coefficient  of  elasticity,  the  limit 
of  elasticity,  and  the  breaking  weight.  A  fifth 
remained  to  be  determined,  that  is,  the  limit  of 
the  load  for  actnal  construction  consistent  with 
durability.  These  experiments,  repeated  by  a  great 
number  of  observers,  nnder  the  most  diverse  con- 
ditions, have  thrown  great  light  upon  engineering 
art.  The  tables  of  Oeiiicys,  in  the  section  on  the 
resistance  of  materials,  present  an  excellent  ritumi 
in  a  succinct  form. 

The  problem  of  the  reaction  upon  pieces  at  their 
supports  which  leads  to  particular  cases,  has  been 
studied  experimentally;  and  Rondelet,  in  his  "Ar; 
de  Batir,"  reviewing  all  the  facts  collected  by  his 
predecessors  with  reference  to  the  compression  of 
wood,  has  given  a  practical  rule  which  indies  tes  the 
successive  reductions  to  which  the  limit  of  load 
should  be  subjected,  as  the  ratio  of  the  length  of 
the  piece  to  its  least  transverse  dimension  is 
increased.  It  follows  from  this  rule  that  a  piece 
twenty-four  times  as  long  as  the  side  uf  its  square 
section  upon  which  it  stands,  will  sustain  only  half 
the  pressure  which  it  would  if  reduced  to  the  form 
of  a  cube.  This  sabject  ha>>  been  token  up  and 
perfected  by  the  English  engineers,  whose  experi 
ments  we  shall  now  notice. 

Among  these  experiments  the  most  numerous 
and  remarkable  are  those  of  Mr.  Hodgkinson  ;  the 
results  of  whidi  were  pnbhahed  in  1846,  and  which 
were  translated  in  1855  by  M.  Pirel  in  "  Los  Aimales 
des  Fonts  et  Chaussees."  The  experiments  of 
Hodgkmson  were  intended  to  determine  with  pro- 
cisiou  the  extreme  resistance  of  steel  to  traction,  to 
fluxieu,  and  to  transverse  strains,  and  to  deduce 
from  the  observed  phenomena  the  best  form  to  give 
to  solids  made  of  this  material.    The  old  observere. 


always  preoccupied  with  the  use  of  foiuuilia  AmIknrtA 
from  the  theory  of  flexion,  did  not  attsirti  gnat 
importance  to  the  phenomena  attendant  upon 
rupture,  and  the  maJOTity  neglected  to  extend  Uks 
experiments  beyond  the  limt  of  elasticity  wbetv 
the  formulas  cease  to  be  applicable.  The  ob«erv*. 
tions  of  Hodgkinson  sensibly  enlarged  tho  field  of 
the  old  experiments. 

About  this  time  the  extended  use  of  metal  is 
constraction  upon  railroads,  and  eqtecially  tbe  cod- 
structim  of  the  great  iron  bridges,  Conwy  and 
Mesai,  mtae  the  oocaaion  of  new  BXyerimeitta,  vcrv 
noiMMaa  and  intereatmg.  The  aaeoiint  ot  ti>e-« 
nbiiiivtliiins,  generally  extended  to  the  feSmX  ul 
raptarBiis  contained  m  the  monagrams  ■|m«i  thr 
constratUoti  of  these  great  bridges  of  SteptiiiimiiiL 

All  tknoresaits  hare  led  to  uiwt  axaet  dotcruii- 
nations  of  the  syeciflc  ocmstojita  rdative  to  irse 
They  show  that  iron  obeys  the  theoretic  laws  .' 
transverse  flexicn  for  slight  deformations  ;  that  lii 
coefficient  ot  elasticity  is  reduced  iu  very  larc. 
works;  that  the  raaistanee  of  iron  to  cnidun^  u 
generally  lees  than  the  tensile  rwiistance.  fb; 
reverse  is  true  of  steeL  Beaidas,  the  limit  </ 
elasticity  of  steel  is  greater  for  ooapressioii  iba 
for  tension  ;  while  in  wood  and  iron  the  liixiits  tn 
the  same.  The  cxieSeient  of  eiaatioity  for  steel  i^ 
not  the  same  for  oompreHaion  as  for  exteoaion— a 
singular  anomaly,  which  makes  ilforous  calcnlatiuo 
of  flexion  very  difficult.  MM.  OSllet-Meygret  am] 
Desplaees  have  dedaeaA  «b  intciMting  consequence 
from  observations  xiadeco  the  madnc  de  Tarmscon  ; 
it  is,  that  in  steel  the  aeeti«i*4o  not  show  every- 
where an  equal  elattioity,  ao  that  it  is  neoeaaary  to 
distingmsh  the  shell  (naa  the  pationa  near  the 
surface,  giving  to  aaifa  itefpecial  cotfficieut.  Tbe 
line  of  demarcation  bttwaau  the  two  regions  seemed 
to  be  difficult  to  trace  rigonnuly.  Irsa  drawn  into 
wire  of  a  small  diametu'  pseoenta  ■arf^pmir  pheno- 
mena ;  so  that  it  has  Wn  been  taswn  that  inn 
wires  esataln  ttaMMlB  aat 

HodgUnsan  has  nade  a  special  siudy   ot  the 
resistance  of  pieces  under  prassni*  at  their  mhat- 
tings ;  among  thesa,  npon  steel  cohimiis.      His  em- 
pirical formulas  give  the  breakiBg  load  of  a  iioHow 
oofaunn  in  terms  ot  its  bel^t,  and  its  external  and 
internal  diametera.    Thaloadwbieha  oolamn  can 
safely  bear  is  fixed  at  a  sixth  ol  the  breaking  load 
given  by  the  formula.    He  has  ttaown  by  nwtaeroua 
experiments  the  iufiuenoe  ol  the  shape  of  the  base, 
whether  flat  or  round ;  and  also  the  sflect  ol  ren^- 
ment.      He  has  substituted  a  formula  tor  wood 
instead  of  that  given  by  Rondelet,  and  shows  that 
the  load  supported  by  oak  varies  nearly   as  the 
fourth  power  of  the  least  dimension  divided  by  the 
square  of  the  length.  M.  Sove  has  substituted  mort 
convenient  fomralas  tat  solid  c<dnmns  of  steel  or 
iron;    they  lead  without  difficulty  to  the   rhmx 
between  iron  and  steel  for  a  column  of  given  dian- 
sions. 

The  observation  of  the  vibratory  xnotioD  e( 
elastic  solids  leads  to  the  determination  of  the  co- 
efGcients  of  elasticity.  It  is  the  only  zaethod  sp- 
plicable  to  their  plates  or  to  wires.  To  this  cte» 
of  researches  belong  the  experiments  of  Weiiheiiii. 
and  those  of  M.  Phillips  upon  the  spiral  rrgUsL 

In  a  scientific  point  of  view  the  experiutsti 
npon  the  resistance  of  materials  have  ahown  ttat 
the  hypotheses  assumed  in  the  solution   d  tb 
problem  of  the  deflexion  of  beams  cannot  be  r- 
gorded  as  absolutely  true.    It  is  almost  impoasiUt 
to  determine  the  limit  of  elasticity.    A  metallk 
bar,  once  subjected  to  tension,  does  not  return  t» 
precisely  its  original  form  when  the  tension  cea«». 
and  its  elasticity  has  nndei^one  a  certain  ahen- 
tion.     The  limit  of  elasticity,   as  nndenstood  in 
practice,  is  that  limit  at  which  alteration  becomes 
sensible  by  the  coarse  methods  of  eiq>erimont ;  bat 
as  these  become  more  precise,  it  is  seen  that  <hix 
limit  gradually  diminishes,  and  it  would  witbout 
doubt  disappear  if  the  processes  were  i)erfert.   TW 
limit  of  elasticity  is  certainly  of  great  impoTta>«  : 
bnt  one  should  not  pretend  to  determine  it  wM  • 
precision  that  cannot  be  applied  in  a    praitinl 
prolilem.     Late  experiments  have  shown   th*  «x- 
ixtence   of   certain  gaps  in   the    theory,   vritbmt 
fllliiig  them.    They  have  shown  the  great  eooi- 
plexity  of  the  problems  without  suggestinK  the 
means  of  getting  rid  of  it ;  so  that  the  old  thecsy 
of  deflexion  remains  the  only  guide  that  can   be 
confidently  followed,  while  we  wait  for  the  perfect 
solution  which  is  to  come  from  future  investiga- 
tions. 


*  Trsnnlsted  from  "  Expose  de 
Hteaniqna  sppUquie." 


la  Situation  de  la 


ON  ZYMOTICB.' 

(ConHmud  from  page  394.) 

1 ITTIAT,  then,  is  the  way  In  which  the  con- 
VV  tagiuns  matter  is  conveyed?  Chiefly  by 
emanations  from  the  sick  man.  The  clothes  wrtdefa 
he  has  worn,  the  bed  on  vrfaioh  he  baa  lain.  Uie 
furniture,  carpets,  and  curtains  of  the  roam  In 
which  he  has  uved,  all  become  the  recipients  of  the 
contagious  material,  retaining  it  for  monthB,  er 
carrymgit  with  them  for  mUes.    The  conta^kkas 

*  Written  by  J.  'Wickkam  L>oo,1I.I>.,  and  extraoted 
from  Th*  ttwUmt. 
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matter  of  small-pox  and  scarlet  {erer  is  particnlarly 
persistent.  Clothes  which  had  helouged  to  some 
one  suffering  from  small-pox,  and  been  laid  by  for 
months,  have  passed  on  the  complaint  to  those  who 
have  bail  the  misfortune  to  handle  them.  The 
poison  of  scarlatina  is  most  difflcalt  to  eradicate, 
chiefly  from  the  desqoamation  or  peeling  off  of  the 
skin,  which  oocors  when  the  malady  is  passing 
away,  and  which  is  the  chief  medium  for  the  dis- 
semination of  the  contagions  matter.  The  skin  or 
cuticle  comes  off  in  very  fine  powder,  which  is  ex- 
tremely light,  and  penetrates  into  every  comer  of 
the  room  which  dost  can  reach,  aocnmnlating  on 
the  cornice  of  the  door,  on  the  shelves  of  book- 
cases, or  projecting  parts  of  picture  frames.  The 
clothes  which  the  sick  man  has  worn  are  a  frequent 
medium  of  contagion ;  it  has  been  noticed  that 
they  have  been  sent  for  miles  to  people  who  were 
qnite  ignorant  of  the  fact'  that  they  came  from  an 
infected  place,  and  yet  have  conunnnicatcd  the  con- 
tagion. Woollen  clothes  retain  the  infections 
material  much  more  than  cotton,  for  the  obvious 
reason  that  wool,  from  its  stmcture,  is  mnch  more 
likely  to  absorb  the  poison  than  cotton.  Black 
clothing  also  retains  the  contagions  material  for  a 
longer  time  than  white ;  this  fact  is  c|nite  unex- 
plained. It  woa  first  noticed  at  the  military  hos- 
pitals in  Vienna,  where  it  was  found  that  when  a 
soldier  with  a  white  oniform  had  recovered  from  an 
infectious  disease,^  and  was  sent  back  to  the  bar- 
racks, fewer  adnussiona  into  the  hospital  were 
made  of  his  feUow-soldiers,  suffering  from  the  same 
disi^ase,  than  when  the  patient's  uniform  had  been 
of  a  dark  colour. 

The  bed  clothes  and  bedding,  from  the  wool  and 
hair  which  they  contain,  offer  a  large  surface  for 
the  reception  and  retention  of  the  contagious 
material.  The  carpets  and  curtains  are  frequently 
sources  of  contagion,  because  seldom  disturbed. 
X>rinldng-water  luso  conveys  the  infection ;  the 
emanations  from  the  sick  man,  the  water  in  which 
lio  has  washed,  &c.,  are  too  often  thrown  carelessly 
away,  and  unless  properly  disinfected,  the  con- 
tagious material  may  find  its  way  into  wells  and 
cisterns,  and  thus  spread  the  disease.  Typhoid 
fever,  which  destroys  on  an  average  10,000  people 
in  the  prime  of  lUe,  every  year  in  England,  is 
almost  solely  propagated  by  the  drinking  water,  as 
it  is  very  slightly  centagions  to  those  who  nurse  or 
tend  the  sufferers.  Or.  Snow,  in  his  work  "  On  the 
Mode  of  Communication  of  Cholera, "  has  proved 
most  conduflively  that  cholera  is  chiefly  communi- 
cated by  the  drinking  water,  and  but  seldom 
through  the  ordinary  means  of  infection.  To  con- 
clude this  subject,  it  must  not  be  forgotten  that 
each  8]>ecific  disease  has  its. own  specific  germ. 
The  poison  of  small-pox  will  not  produce  m^ales, 
but  only  small-pox ;  and  an  attack  of  small-pox 
offers  no  piotection  whatever  against  measles. 

When  the  contains  matter  meets  with  an  in- 
dividual in  a  condition  favourable  to  the  production 
of  the  disease  (for,  like  the  seed,  the  contagious 
matter  must  be  placed  in  a  fit  soil  before  it  can 
germinate),  the  individual  thus  attacked  does  not 
at  once  show  symptoms  of  illness,  nor  mdeed  does 
he  know  that  he  is  going  to  be  ill,  but  there  is 
always  an  interval,  usually  many  days,  between  the 
reception  of  the  poison,  and  the  first  feeling  of 
malaise.  This  stage  is  called  the  stai/e  of  incuba- 
tion, in  which  the  disorder  is  latent  within  the 
patient ;  for  there  are  no  signs  or  symptoms  by  which 
it  can  be  known  that  he  retains  within  him  the 
seeds  of  severe  illness ;  he  goes  about  liis  ordinary 
occupations,  and  feels  quite  in  his  usual  health. 
Tlu.4  period  of  incubation  varies  in  different  ill- 
nesses; in  small-pox  and  measles  it  is  twelve  or 
fourteen  days ;  in  scarlet  f evbr  it  lasts  from  five  to 
twelve  days,  never  being  leas  than  five,  or  more 
than  twelve,  in  duration.  The  knowledge  of  this 
fact  may  often  be  of  practical  nse  ;  if  a  child  have 
been,  by  chance,  to  see  another  who  has  taken  the 
measles  or  scarlet  fever,  the  mother  would  know 
that  all  risk  of  the  infection  would  bo  over  in  about 
a  fortnight  from  the  time  of  the  visit.  For  this 
reason  it  is  that  travellers  are  detained  so  long  a 
time  in  quarantine,  lest  any  of  them  might  be  in  th« 
incubative  stage  of  an  epidemic. 

The  end  of  the  stage  of  incubation  is  announced 
when  the  person  begins  to  feel  ill ;  what  is  called 
the  rtoye  ^  inttuion  has  arrived,  and  this  is  the 
commenoement  of  the  illness  properly  so  called; 
like  the  stage  of  incubation,  this  has  a  course  of  a 
certain  number  of  days,  varying  in  each  disease. 
In  scarlet  fever  the  invasion-stage  lasts  only  twenty- 
four  hours,  and  is  accompanied  by  feverishness  and 
sore  throat ;  in  small-pox  it  lasts  forty-eight  hours, 
and  there  is  also  a  great  pain  in  the  back,  and 
the  patient  feela  seriously  ilL  In  measles  this 
stage  lasts  three  days,  during  which  the  child  is 
feverish,  and  its  eyes  and  nose  pour  out  a  fluid, 
which  scalds  the  sldn  over  which  it  fiovrs.  In 
whooping-cough,  the  stage  of  invasion  lasts  nearly  a 
fortnight,  during  which  time  the  child  seems  to 
have  only  an  ordinary  severe  cough,  without  any- 
thing to  announce  its  specific  character.  When 
the  complaint  is  in  the  stage  of  invasion,  no  drug 
ormedicme  is  known  which  has  the  least  power 
to  stop  the  illness  from  going  on  further  into  tiit 
>pceific  itage,  which,  like  the  two  preceding  stages, 
has  a  sharply  defined  duration,  beyond  which  it 


never  lasts,  and  within  which  it  never  terminates, 
except  by  the  death  of  the  patient.  The  tendency 
of  this  stage  is  to  end,  after  its  specific  duration, 
in  the  complete  recovery  of  health.  In  no  com- 
plaint is  this  better  exemplified  than  in  typhoid 
fever.  Here  the  specific  illness  never  lasts  less 
than  twenty-eight  or  more  than  thirty  days; 
during  this  time  the  patient  is  ferariah,  with  a 
temperature  of  the  body  often  risiag  to  VtSf  Fahr., 
and  is  delirious  and  eutirely  without  ai^etita.  If 
the  patient  only  survive  the  twenty-eigbth  or 
thirtieth  day,  the  fever  and  delirinm  go,  the  tem- 
perature of  the  body  falls  to  the  natural  standard, 
98"  Fahr.,  and  the  appetite  begins  to  return.  Xtiis 
illustrates  what  was  said  about  the  power  of  casmg 
disease,  and  the  importance  of  an  intimate  aeqnain. 
tance  with  its  natmsi  history.  Here  the  physician 
is  aware  that  he  caimel  on,  but  at  the  same  time 
he  knows  that  if  he  can  ke^  his  patient  aUve  over  a 
certain  day,  the  patient  will  recover;  the  only 
endeavour  d  the  physician  in  this  case  ia,  then, 
Auply  to  prolong  life,  to  enable  the  patiant  to  live 
over  the  critical  dagr,  and  thus  by  simply  endeavour- 
ing to  prolong  life,  toe  physician  often  sncces^s  in 
Baring  ale. 

In  this  specific  stage  there  are  two  symptonm, 
the  specific  process,  and  fever.  In  small-pox  and 
measles,  the  specific  process  is  the  rash  on  the  skin : 
in  scarlatina,  the  rash  on  the  skin,  and  the  sore 
throat  conjoined ;  while  in  diphtheria  it  is  the  sore 
throat  alone,  wlUoh  is  the  specific  process.  This 
specific  process  is  the  esaeoee  of  the  whole  disease, 
without  which  the  disease  could  not  exist,  and  the 
means  by  which  the  disease  is  propagated.  The 
specific  process  itself  Is  strictly  local,  never  affect- 
ing all  the  tissues  of  the  body  generally,  but  limit- 
ing itself  to  one  set  of  tissues,  or  to  those  analogous 
to  it.  Thus  in  small-pex,  the  local  specific  process 
is  limited  to  the  skin  alone,  except  when  it  attacks, 
in  grave  cases,  the  mucous  membrane,  similar  iu 
structure  to  the  skin,  of  the  windpipe  and  air-tubes 
of  the  lungs.  In  diphtheria,  the  mucous  membranes 
alone  are  involved,  while  in  typhoid  fever  it  is  the 
adenoid  tissue,  which  the  sj^een  and  some  other 
organs  largely  contain,  that  ia  affected.  Fever  is 
a  constant  accompaniment  of  the  local  specific 
process ;  and  by  fever  we  simply  mean  that  the  tem- 
perature of  the  body,  as  measured  by  the  thermo- 
meter, is  greater  than  in  health.  The  natural  tem- 
perature of  the  body  is  98°  Fahr.,  but  in  fever  it  rises 
above  this.  The  temperature  of  the  body  in  health 
is  maintained  by  a  constant  oxitlation  or  burning 
of  the  tissues  by  the  oxygen  of  the  air,  brought  by 
the  blood  from  the  lungs.  In  fever,  this  process  of 
combustion  goes  on  more  rapidly,  and  the  tissues 
are  burnt  away  at  a  higher  rate,  and  thus  an  eleva- 
tion of  temperature  is  produced.  A  great  increase 
in  the  products  of  combustion,  which  are  eliminated 
from  the  system,  takes  place  during  the  fever,  or 
at  its  termination.  This  process  of  increased  com- 
bustion readily  explains  the  rapid  emaciation  which 
occurs  in  fevers.  The  great  debility  of  the  patient 
depends  upon  the  exhaustion  produced  by  the  high 
temperature.  According  to  Joule's  law,  every 
degree  of  increased  temperature  represents  a  certain 
amount  of  mechanical  exertion.  The  Rev.  Professor 
Haughton  says:  "The  work  due  to  animal  heat 
would  lift  the  body  through  a  vertical  height  of 
eight  miles  per  day ;  and  it  thus  appears  that  an 
additional  amount  of  work,  equivalent  to  the  body 
lifted  through  one  mile  per  day,  is  spent  in  main- 
taining its  temperature  at  fever  heat.  If  yon 
could  place  your  fever  patient  at  the  bottom  of  a 
mine,  twice  the  depth  of  the  deepest  mine  in  the 
duchy  of  Cornwall,  and  compel  the  wretched  suf- 
ferer to  climb  its  ladders  into  the  open  air,  yon 
would  subject  him  to  less  torture  from  muscular 
exertion,  than  that  which  he  undergoes  at  the  hand 
of  nature,  as  he  lies  before  yon,  helpless,  tossing, 
and  delirious  on  his  fever  conch." 

( To  be  concluded  next  ir»ek.) 


WHAT  IS  ENEBGTf 


Past  in. 

TR8    CONSEBVATION     Or    EMEBOV. 
{Concluded  from,  page  391). 

IT  is  well  known  that  certain  organisms  of  the 
animal  world  do  not  confine  themselves  to  one 
state  of  being  or  to  one  order  of  existence,  and  the 
most  familar  instance  of  this  roving  habit  is 
the  caterpillar,  which  passes  first  into  the  ohrysaUs 
state,  and  after  that  into  the  butterfly.  This  habit 
is  not,  however,  peoolior  to  the  organic  worid ;  for 
energy  delights  m  similar  transmutations,  and  we 
have  jnst  seen  how  the  eminently  silent  and  invisible 
electrical  current  may  occasionally  be  transmuted 
into  the  vivid,  instantaneous,  awe-inspiring  flash  of 
lightning.  Nor  is  this  element  of  change  confined 
to  our  pecoliar  comer  of  the  universe,  but  it  extends 
itself  to  remote  starry  systems,  in  some  of  which 
there  is  a  total  extinction  of  luminosity  for  a  while, 
to  be  succeeded  by  a  most  brilliant  outburst,  pre- 
salting  all  the  appearance  of  a  world  on  fire. 

We  shall  not  enter  here  into  great  detail  regarding 
the  variona  changes  of  energy  from  one  form  into 


•  By  Bai.ronB  Stkwast,  fai  Haturt. 


another;  suffice  it  to  say  that  among  all  these 
changes  of  form,  and  sometimes  of  quality,  the  ele- 
ment of  guantity  remains  the  same.  Those  of  our 
readers  who  are  mathematicians  know  what  is 
meant  by  variable  quantities,  for  instance,  in  the 
equation  x+i/+x=A,  if  x,  y,  and  s  are  variable  and 
A  constant,  you  may  change  x  into  y  and  into  z,  and 
y  into  z  and  into  x,  and  in  fact,  perform  any  changes 
you  choose  upon  the  left  hand  side  of  your  equation 
provided  that  yon  keep  their  sum  always  constant 
and  equal  to  A.  It  is  precisely  thus  in  Uie  world  of 
energy  ;  and  the  invariability  of  the  sum  of  all  the 
energies  of  the  universe  forms  the  doctrine  known 
as  the  "  conservation  of  energy."  This  doctrine  is 
nothing  else  than  an  intelligent  and  scientific  denial 
of  tha  chimera  of  perpetual  motion. 

Keoognizing  the  great  importance  of  work,  it  was 
natural  enough  at  an  early  stage  of  our  knowledge 
thafcenthaaiasts  should  endeavour  to  create  energy 
or  tka  power  of  doin^  work — that  is  to  say,  endeavour 
to  constiBct  a  machme  that  should  go  on  working 
for  ever  without  needing  to  be  supplied  with  fuel  iu 
any  way — and  aesordingly,  inventors  became  po- 
soased  with  the  idea  that  some  elaborate  system  of 
machinery  would,  no  daobt,  give  ns  this  grand  desi- 
deratum, and  men  of  seieuoe  have  been  continaally 
aaaoyed  with  these  projects,  ontil  in  a  moment  of 
inspiration  they  conceived  the  doctrine  of  the  con- 
servation of  energy. 

It  flows  from  this  doctrine  that  a  machine  is 
merely  an  instrument  which  is  supplied  with  energy 
iu  one  form,  and  which  converts  it  into  another 
and  more  convenient  form  according  to  the  law  of 
the  machine. 

We  shall  now  proceed  to  trace  the  progress  of 
energy  through  some  of  its  most  important  transfor- 
mations. To  be^  with  that  one  to  which  we  have 
already  alluded.  What  becomes  of  the  energy  of  a 
falling  body  after  it  strikes  the  earth  1  This  ques- 
tion may  be  varied  in agreat  number  of  ways.  We 
may  ask,  for  instance.  What  becomes  of  the  energy 
of  a  railway  train  when  it  is  stopped  ?  what  becomes 
of  the  energy  of  a  hammer  after  it  has  struck  tie 
anvil  r  of  a  cannon  ball  after  it  has  struck  like  target  ? 
and  so  on. 

In  all  these  varieties  we  see  that  either  percussion 
or  friction  is  at  work ;  thus  it  is  friction  that  stops 
a  railway  train,  and  it  is  percussion  that  stops  the 
motion  of  a  falling  stone  or  of  a  falling  hammer,  so 
that  our  question  is  in  reaUty,  what  becomes  of  the 
energy  of  visible  motion  when  it  has  been  stopped 
by  percussion  or  friction  ? 

Kuniford  and  Davy  were  the  pioneers  in  replying 
to  this  important  question.  Rnmford  found  tJiat  iu 
the  process  of  boring  caimon  the  heat  generated  was 
sometimes  so  great  as  to  boil  water,  and  he  sup- 
posed that  •«<a\t  was  changed  into  heat  in  the  pro- 
cess of  boring.  Davy  again  melted  two  pieces  of 
ice  by  causing  them  to  rub  against  each  other,  and  he 
likewise  concluded  that  the  work  spent  on  this  pro- 
cess had  been  converted  into  heat. 

We  see  now  why  by  hammering  a  coin  on  an  anvil 
we  con  heat  it  very  greatly,  or  why  on  a  dark  night 
the  sparks  are  seen  to  fly  out  from  the  break-wheel 
which  stops  the  motion  of  a  railway  train,  or  why 
by  rubbing  a  metal  button  violently  backwards  and 
forwards  against  a  piece  of  wood  we  can  render  it  so 
hot  as  to  scorch  onr  hand,  for  in  all  these  cases  it 
is  the  energy  of  visible  motion  which  is  being  con- 
verted into  neat. 

But  although  this  was  known  nearly  a  century  ago 
it  was  reserved  for  Joule,  an  EngUsh  philosopher  of 
the  present  day,  to  point  out  the  numerical  relation 
subsisting  between  that  species  of  energy  which  we 
call  visible  motion  and  that  which  we  call  heat. 

The  result  of  his  numerous  and  laborious  experi- 
ments was,  that  if  a  pound  of  water  be  dropped  from 
the  height  af  772ft.  under  the  influence  of  gravity, 
and  if  the  velocity  which  it  attains  be  suddenly 
stopped  and  converted  into  heat,  this  heat  will 'be 
sufficient  to  raise  the  whole  mass  l"  Fahr.  in  tem- 
perature. 

From  this  he  concluded  that  when  a  pound  of 
water  is  heated  1°  Fahr.  in  temperature,  an  amount 
of  molecular  energy  enters  into  the  water  which  is 
equivalent  to  772  foot-jmunds,  that  is  to  say,  to  lib. 
raised  772ft.  high  agamst  the  influence  of  gravity 
or  allowed  to  f^  772ft.  under  the  same  influence. 

He  found  again  that  if  a  pound  of  water 
were  to  fall  twice  this  distance,  or  l,S44ft 
under  gravity,  the  velocity,  if  stopped,  would 
raise  its  temperature  2°  Fahr.,  and  m  fact  that 
the  rise  of  tem^rature  under  such  cireom- 
stances  is  proportional  to  the  height  from  which 
the  pound  of  water  is  supposed  to  fall.  By  Uiis 
means  an  exact  relation  is  establishetl  between  heat 
and  work.  Grove  was  the  first  to  point  out  the  pro- 
babiUty  of  a  connection  between  the  varioos  species 
of  molecular  energy  ;  and  the  researches  of  Joule, 
Thomson,  and  others,  have  estaldished  these  rela- 
tions with  numerical  accuracy.  No  better  example 
of  the  correlation  of  the  various  kinds  of  energy  can 
be  given  than  what  takes  place  in  a  galvanic  batteiy. 
Xiet  us  suppose  zinc  is  the  metal  used.  Here  the 
source  of  ener^  is  the  burning  or  chemical  oomla- 
nation  of  the  zine  with  oxygen.  Sec,  in  order  to  farm 
a  salt  of  zinc.  The  source  of  energy  is  in  fact  much 
the  same  as  when  coal  is  burned ;  it  is  the  enoigy 
produced  by  chemical  combination.  Now,  as  w<> 
have  said,  the  zinc  combines  with  the  oxygen  ar 
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sulphate  of  idnc  is  produced,  bnt  the  resalt  of  this 
combination  does  not  at  first  exhibit  itfelf  in  the 
form  of  heat,  but  rather  in  the  form  of  vx  electric 
cnrrent.  No  doabt  a  great  portion  of  tbto'en^t'gy  of 
this  electric  cnrrent  is  nltimately  spent  in  heat,  bnt 
we  may,  if  we  choose,  spend  part  in  promoting 
chemiod  decomposition  ;  for  instance,  we  ma;,  de- 
compose water.  In  this  case  part  of  the  energy  of 
the  battenr,  derived,  as  has  been  stated  from  the 
bnming  of  the  zinc,  is  spent  in  heat,  and  part  in  de- 
composing the  water,  and  hence  we  shall  have  less 
heat  than  if  there  were  no  water  to  decompose.  But 
if  when  we  have  decomposed  the  water,  we  mix  to- 
gether the  two  gases  hydrogen  and  oxygen  which 
are  the  results  of  this  decomposition,  and  explode 
them,  we  shall  recover  the  precise  deficiency 
of  heat.  Withoat  the  decomposition,  let  ns  say  that 
the  btmung  in  the  battery  of  a  certain  weight  of 
zinc  gives  as  heat  eqnal  to  100,  but  with  the  decom- 
position only  80 ;  twenty  units  of  energy  have  there- 
fore become  spent  in  the  decomposition,  bnt  if  we 
explode  the  mixture  of  gases  produced  from  the  de- 
composition we  shall  get  back  beat  equal  to  20,  and 
thus  make  the  whole  result  of  the  burning  of  the 
zinc  100  units  of  energy  as  before. 

In  like  manner,  if  our  electric  battery  is  made  to 
do  work,  thus  forming  a  kind  of  engine,  we  shall 
have  the  heat  prodncM  by  the  current  diminished 
by  the  exact  equivalent  of  the  mechanical  eCFect 
which  we  have  obtained  from  this  engine. 

There  is  nothing  for  nothing  in  the  universe  of 
energy. 


80LAB  HEAT. 
By  Captadc  John  Ebicsson. 

IM  a  previous  communication  on  this  subject,*  I 
adverted  briefly  to  some  experimental  engines 
which  I  have  constructed  in  order  to  ascertain  the 
Practicability  of  employing  soUr  heat  as  a  motive 
power.  I  uso  adverted  to  the  imperfections  of  the 
methods  adopted  by  certain  physicists  to  determine 
the  dynamic  energy  of  the  sun's  radiant  heat. 
Having  in  the  mean  time  perfected  the  necessary 
inatroments  for  measuring,  with  desirable  precision, 
the  dynamic  force  of  solar  beat  under  the  varying 
conditions  governed  by  the  changes  of  altitude, 
seasons,  atmospheric  temperature,  and  the  presence 
of  aqueous  particles  in  the  air — elements  of  para- 
mount importance  in  judging  of  the  applicability 
of  the  sun's  radiant  heat  as  a  motor — I  intend  to 
lay  before  the  readers  of  Engineering  a  series  of 
aitieles  giving  a  brief  account  of  my  researches,  to 
be  accompanied  by  accurate  illustrations  of  the 
instruments-  employed. 

Apart  from  ascertaining  the  dynamic  ener^  of 
solar  radiation  by  accurately  measuring  the  umts  of 
heat  developed  in  a  given  time  under  the  varying 
conditions  adverted  to,  I  have  extended  my  labours 
to  the  determination  of  the  true  intensity  of  the 
sun's  radiant  heat.  Accordingly,  I  have  instituted 
a  series  of  observations  which  enable  me  to  estimate 
the  loss  of  intensity  during  the  passage  of  the  rays 
through  the  atmosphere.    By    addii^  this  to  the 


•  See  EnginMrinf,  voL  vi.,  p.  168. 


ascertained  intensity  of  the  radiant  heat  on  reaching 
the  surface  of  the  earth,  and  before  it  is  affected  by 
terrestrial  radiation,  I  can  determine  the  actual  in- 
tensity at  the  point  where  the  rays  enter  the  earth's 
atmosphere.  My  attention  was  originally  called  to 
the  important  subject  of  actual  intensity  of  solar 
radiation  by  reilecting  on  the  limited  amount  of 
dynamic  energy,  about  five  units  of  heat  perminnte 
upon  an  area  of  142  square  inches,  exposed  perpen- 
dicularly to  the  sun's  rays,  while  the  thermometer 
idicated  150°  above  Fahrenheit's  zero,  or  610°  above 
absolute  zero.  Preliminary  experiments,  conducted 
very  carefully,  having  disclosed  the  startling  fact 
that  the  real  intensity  of  solar  radiation  marks  a 
point  on  the  thermometric  scale  several  hundred 
degrees  below  the  freezing  point  of  water,  I  resorted 
to  the  expedient  of  concentrating  the  sun's  rays  by 
such  a  method  that  the  degree  of  concentration 
could  be  accurately  measured.  Investigations,  con- 
ducted in  conformity  with  this  method  of  determin- 
ing the  true  intensity  of  the  radiant  heat,  proved 
the  temperature  to  be  nearly  identical  with  that 
shown  by  the  preliminary  experiments  referred  to. 
The  extraordinary  fact  was  accordingly  established, 
that  the  intensity  of  the  sun's  rays  before  gaining 
by  terrestrial  radiation,  is  so  feeble  that  fluid 
mercury  contained  in  an  exhausted  shallow  vessel 
covered  with  a  thin  lens  of  about  50in.  focus,  and 
exposed  to  the  full  power  of  a  clear  sun,  will  very 
rapidly  become  soUd,  provided  the  vessel  is  pre- 
vented from  receiving  heat  from  surroujiding  sub- 
stances. It  matters  little  whether  the  molecular 
action  within  the  mass  of  mercury  necessary  to  keep 
it  in  a  fluid  state  is  checked  by  the  slower  nndula- 
tions  of  the  solar  ray,  as  waves  of  a  rapid  motion 
are  checked  by  mingling  with  waves  of  less  motion ; 
or  whether  the  molecular  action  within  the  mass  of 
mercury  is  commimicated  to  the  surrounding  cold 
vessel.  In  either  case  the  reduced  molecular  force 
within  the  freezing  mercury  proves  the  inadequacy 
of  the  action  produced  by  the  sun's  rays  to  maintain 
the  metal  in  a  fluid  state. 

Incidentally  the  experiments  thus  instituted  to 
demonstrate  the  feeble  power  of  solar  radiation 
before  its  intensity  is  augmented  by  the  interven- 
tion of  the  earth's  atmosphere  have  established  the 
fact  that  the  surface  of  uie  moon,  being  devoid  of 
any  gaseous  envelope,  is  at  all  times,  even  under  the 
vertical  sun  of  the  long  lunar  day,  intensely  cold. 
This  apparently  irrelevant  subject  will  be  conmdered 
hereafter.  In  the  mean  time,  illnstrations  and 
descriptions  will  be  presented  of  the  instruments  by 
means  of  which  it  nas  been  satisfactorily  demon- 
strated that  before  the  temperature  is  augmented  by 
the  accumulation  of  heat  which  results  from  ter- 
restrial radiation  and  the  presence  of  the  atmo- 
sphere, the  sun's  radiant  beat,  as  before  stated, 
marks  a  point  on  the  thermometric  scale  several 
hundred  degrees  below  the  freezing  point  of  water. 

Before  entering  on  a  description  of  the  accom- 
panying illustration  of  my  solar  calorimeter  (a 
denomination  adopted  in  preference  to  "actino- 
meter,"  as  its  object  is  only  that  of  measuring  the 
amount  of  heat  transferred  from  the  sun  to  the 
earth),  I  deem  it  proper  to  say  that  I  object  to  the 
Inferences  which  Ponillet,  Mayer,  and  othera  have 
drann  from  our  knowledge  of  the  dynamic  force  of 


solar  radiation  on  a  given  surface  of  the  eaxth. 
Unquestionably  the  amount  of  heat  transferred  from 
the  sun  to  the  earth  may  be  accurately  comprnted  by 
means  of  the  solar  calorimeter ;  but  to  infer  fram 
the  point  thus  established  that  the  sun  parts  with 
as  great  an  amount  of  heat  in  all  directions  on  au 
equal  area  as  th.it  which  the  earth  during  its  ortrital 
motion  receives  by  intercepting  and  eucceesively 
arresting  the  bolar  wave  is  a  mere  grstituoiia  a«- 
sumption.  The  practical  mind  refuses  to  acr«]>t  a 
theory  which  involves  such  a  vast  dispropcxrtion  be- 
tween the  means  and  tlie  end,  as  the  as.'mxnption 
that  200,000,000  times  more  heat  is  wasted  than  that 
which  is  emplo.ved  to  animate  the  planetary  worlds 
of  our  sjsti  111,  more  especially  as  the  improbable  and 
extravagant,  not  to  say  absurd,  speculations  which 
have  been  put  forth  by  Mayer,  Helmholtz,  and  others, 
all  fail  tu  suggest  any  mode  of  supplying  the  as- 
sumed enormous  waste  which  does  not  {wint  to  a 
speedy  extinction  of  the  central  force.  I  will  return 
to  tliis  subject  on  a  future  occasion,  when  the  oon- 
sideration  of  the  new  motor,  the  solar  engine,  will 
be  in  order. 

M.  Pouillet's  pyrheliometer  being  now  generally 
known  through  nofessor  Tyndall's  woi^  on  "  Heat 
as  a  Mode  of  Moti(m,"  the  imperfections  of  that 
instrument  may  be  pointed  out  without  minately 
describing  the  method  adopted  by  the  French 
physicist  in  determining  the  amount  of  dynamic 
force  which  the  earth  receives  from  the  sun  in  a 
given  time.  The  radical  defect  of  Pouillet's  instru- 
ment is,  that  it  cannot  be  used  during  winter  when 
the  thermometer  is  below  the  breezing  point,  as  warm 
water  would  have  to  be  used,  in  which  eaae  the  loss 
of  heat  by  radiation  and  convection  would  be  so 
great  as  to  render  the  task  futile  of  aocnrately 
measuring  the  force  of  solar  radiation.  This  defect 
of  Pouillet's  method  is  the  more  serious  as  the  heat 
of  the  sun  is  most  intense  during  the  winter  solstice 
for  given  zenith  distances,  not  only  on  account  of 
the  diminished  distance  between  the  son  and  the 
earth,  but  owin^  to  the  fact  that  the  sky  is  dearer 
during  a  cold  winter's  day  than  during  the  beat  of 
summer  when  the  air  is  chaiged  with  vaponr. 

The  loss  of  heat  by  radiation,  is   the  pjrbeiio- 
meter — loss  of  heat  by  convection,  aocelerated  by 
currents  of  air — ^the  abaesce  of  adeqtiate  means  for 
circulating  the  fluid  contained  witUn  the  heato' — 
the  rude  method  of  keeping  the  inatrument  perpen- 
dicular to  the  sun  by  hand — ^not  to  meutaon  the  iit- 
tnrbing  influence  of  respiration  ind  the  ladiatioa 
from  the  operator's  body — are  self-evident  detects. 
Nor  can  we  pass  nnnoticed  the  want  of  any  ^lect 
means  of  ascertaining  the  depth  of  the  atxnoaphere 
through  which  the   radiant   heat   passea    at   the 
moment  of  measuring  its  energy.     I  need  aeareely 
point  out  that  computations  based  on  latitude,  daU, 
and  eiacl  time,  are  too  complex  and  tedious  for  in- 
vestigations in   which  the   principal  element,  tb 
depth  of  the  atmosphere,  is  continually  changing. 

It  will  be  well  to  state  at  the  outset  that  the  via 
calorimeter,  and  all  my  instruments  constructed  ior 
investigating  the  mecluLnical  properties  of  solar  heat, 
are  attached  to  a  table  which  swings  npao  a  hori- 
zontal axle,  and  which  rotates  round  a  vertical  pivot, 
appropriate  mechanism  being  applied  for  regruatiaf 
the  combined  vertical  and  lateral  movement  in  saJi 
a  manner  that  the  top  of  the  table,  compoaed  of  t 
heavy  brass  plate  accurately  faced,  is  at  aD  times 
during    observations    kept    perpendicular    to    the 
centrd  ray  of  the  sun.    Hence,  instmments,  whose 
base  is  at  right  angles  to  their  vertical  axis,  may  bt 
secnred  at  any  point  of  the  face  of  the  rotating  tabU 
without  further  adjustment      A  graduated  ore  is 
attached  to  one  end  of  this  table,  provided  with  an 
immovable  index;  consequently,  the  san's    zenith 
distance  may  at  all  times  De  ascertained  by  a  mere 
inspection,  a  very  great  convenience  in  an  investi- 
gation which  at  every  instant  is  dependent  on  the 
changing  depth  of  the  atmosphere  through  which 
the  sun's  rays  pass.    As  this  depth  bears  a  fixed  x*- 
lation  to  the  sun's  zenith  distance,  it  may  of  coorw 
be  aecnrately  determined  by  notinjg  the  positiaa  "/' 
the  fixed  index  on  the  graduated  are ;  bnt  aa  Iksv 
is  no  time  during  investigations  of  this  kind  for  son- 
putations,  as  already  pointed  out,  I  have  oonstmctcd 
a  graduated  scale  provided  with  a  movable   radial 
index,  which,  by  being  brought  to    the    diviaicm 
corresponding     with     the     observed     zeniU^    dis- 
tance, shows  the  depth  of  atmosphere.    It  is  proper 
to  observe  that  in  constrocting  this  scale  I  have  as- 
sumed the  earth  te  be  a  perfect  sphere  of  3,956  milea 
radius.     The  error  resulting  from  this  assomptiaD 
is,  however,  so  trifling,  that  the  described  graphie 
method  ef  ascertaining  the  depth  of  the  atmosphere 
may,  without  appreciable  discrepancy,  be  empiloT'ed 
in  all  latitudes.     The  solar  calorimeter  consists  of  R 
double  vessel,  cylindrical  at  the  bottom,  and  conical 
at  the  top,  on  8m.  lens  being  inserted  at  the  wide 
end  in  the  manner  shown  by  the  illustration  above. 
The  interior  is  lined  throughout  with  burnished 
silver,  and  the  space  between  the  two  vessels   is 
closed  at  the  top  and  bottom  1^  means  of  perforated 
rings,  as  shown  in  the  transverse  section,  the  object 
being  to  distribute  equally  a  current  of  water  to   bo 

Ced  through  the  space  between  the  vcsaels. 
lies  are  applied  at  the  top  and  bottom  of  the 
external  rcssel  of  snitaUe  form  to  admit  of  ""°TI 
hoses  being  attached.  A  stop-cock  with  conpling 
joint  is   applied  at  the   bottom,   communicatiag 
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Trith  the  Ulterior  of  the  calorimeter,  and  connected 
with  an  air  pomp  for  exhausting  the  same.  A  cylin- 
drical Tesae^  temied  heater,  with  carved  top  and  bot- 
tom, composed  of  polished  silver,  is  secored  us  the 
lower  part  of  the  instnunent,  and  provided  with  a 
conical  muzzle  at  the  top,  throofh  which  a  thermo- 
meterisinserted  from  without.  Within  the  lower  part 
of  the  heater  Is  introduced  n  centrifugal  paddle  wheel, 
smrounded  by  a  cylindrical  oasins  divided  in  two 
compartments  by  a  circular  diaphragm,  the  lower 
eompartmentoontaining  four  radial  wings  orpaddles, 
the  oiaphragm  being  perforated  in  the  centre.  The 
centrifugal  paddle  wheel  revolves  on  an  axle  which 
paases  through  a  stuffing  box  applied  at  the  bottom 
of  the  double  vessel,  the  rotary  motion  being  im- 
parted by  means  of  a  pulley  secured  to  the  lower 
end  of  the  axle.  The  operation  of  this  wheel,  in- 
tended to  promote  perfect  circulation  of  the  fluid 
within  the  heater,  is  quite  peculiar.  It  will  be 
readily  understood  that  by  turning  the  wheel  the 
centrifugal  action  of  the  fluid  produced  by  the  rota- 
tion of  ue  paddles  will  draw  m  water  downwards 
through  the  central  perforation  of  the  diaphragm, 
and  force  the  same  into  the  annular  space  round 
the  casing  of  the  wheel ;  thus  an  upward  current 
wQl  be  k^  up  through  this  KTninUr  space  uniform 
on  all  sid^.  This  cu^ent,  after  reaching  the  top 
of  the  heater,  will  tnen  return,  first  entering  the 
open  end  of  the  casing  of  the  wheel,  and  ultimately 
the  central  perforation  of  diaphragm.  I  have  been 
thus  particular  in  describing  this  system  of  promot- 
ing imiform  circulation  within  the  heater  because  a 
proper  proportion  of  the  actual  mean  temperature 
of  the  water  contained  in  the  same  is  the  all  impor- 
tant condition  on  which  depends  the  accuracy  of  the 
determination  of  the  number  of  units  of  heat  deve- 
loped. It  only  remains  to  be  pointed  out  that  the 
lens,  which  is  so  proportioned  as  to  admit  a  sun 
beam  of  52  square  inches  of  section,  is  placed  at 
such  a  distance  from  the  heater  that  when  the  con- 
centrated rays  reach  the  upper  end  (painted  with 
lamp-black)  they  are  confined  to  an  area  of  S'25 

Susie  inches,  precisely  l-16th  of  the  sectional  area 
the  Bonbeam  which  enters  the  lens. 
It  will  be  obvious  that  the  concentration  of  the 
radiant  heat  on  an  area  of  only  one-sixteenth  of 
that  of  the  section  of  the  sunbeam,  removes  a  very 
difficult  disturbing  element  from  the  investigation — 
viz.,  the  great  amount  of  heat  radiated  by  the 
blackened  surface  of  the  heater,   which,  in   the 
pyrheliometer,  is  sixteen  times  greater  than  in  the 
solar  calorimeter.    But  this  is  not  all,  while  the  six- 
teen times  more  extensive  blackened  surface  of  the 
former  is  exposed  to  currents  of  air,  the  disturbing 
effects  of  which  con  neither  be  controlled  nor  com- 
puted,  error    arising  from   convection   is   wholly 
removed    from    the    latter,    because    the    reduced 
blackened  surface  of  the  heater  receives  the  con- 
centrated radiant  heat  within  a  vacuum.    The  loss 
of  heat  at  the  bottom  and  sides  of  Fonillet's  in- 
strument, caused  by  convection  and  currents  of  air, 
is  likewise  wholly  removed  in  the  solar  calorimeter 
by  the  expedient  of  operating  within  a  vacuum. 
It  will  be  seen,  therefore,  that  the  loss  of  heat  by 
convection  and  currants  of  air  has  been  wholly  ob- 


viated in  the  solar  calorimeter,  while  the  loss  caused 
by  radiation  from  the  blackened  surface  of  the 
heater  has  been  reduced  to  a  mere  fraction.  It  may 
be  contended,  however,  that  the  loss  by  radiation 
of  the  polished  heater  against  the  interior  polished 
surface  of  the  calorimeter,  although  minute,  is  yet 
appreciable ;  and  that  some  heat  will  be  lost  by 
conduction  at  the  Mints  where  the  heater  joins  the 
external  vessel.  Even  these  trifling  sources  of 
error,  it  will  be  seen  presently,  have  been  removed 
bjf  the  new  method.  A  force  pump  and  capacious 
cistern  containing  water  are  arranged  near  the 
calorimeter,  a  uniform  temperature  of  60°  being 
kept  in  this  cistern  by  the  usual  means  of  a  worm 
and  cold  water  supply.  By  appropriate  hose  and 
the  force  pump  mentioned,  a  constant  current  is 
kept  up  through  the  space  between  the  internal  and 
external  casings  of  Uie  instrument;  hence,  every 
part  of  the  latter  may  be  brought  to  a  uniform 
temperature  of  60°  in  a  few  minutes.  The  process 
of  measuring  the  solar  energy  is  conducted  in  the 
following  manner:  The  thermometer  being  with- 
drawn, uie  heater  is  charged  with  distilled  water 
of  a  temperature  of  about  45°,  after  which  the 
thermometer  is  again  inserted.  The  table  support- 
ing the  instruments  should  now  be  turned  towards 
the  sun  and  the  paddle  wheel  put  in  motion.  The 
indication  of  the  thermometer  must  then  be  watched, 
and  the  time  accurately  noted  when  the  mercurial 
column  marks  HO'  on  the  scale,  the  observation 
continuing  until  the  thermometer  marks  70°,  at 
which  point  the  time  is  again  accurately  noted.  The 
experiment  being  then  concluded,  the  table  should 
be  turned  away  from  the  sun.  It  scarcely  needs 
explanation,  that  during  the  elevation  of  the  tem- 
perature of  the  water  from  50°  to  60°  the  instrument 
radiates  towards  the  heater,  and  that  wbUe  the  tem- 
perature rises  from  60°  to  70°,  the  heater  radiates 
towards  the  inetrumtnt.  In  each  case  the  amount 
of  heat  radiated,  that  is,  the  gain  and  the  loss,  is 
almost  inappreciable,  since  both  the  heater  and  the 
surrounding  internal  vessel  are  composed  of  polished 
silver.  The  amount  of  gain  and  less  of  heat  by 
coiuluctioii  at  the  points  where  the  heater  joins  the 
surroiyidiii^  vessel,  if  appreciable,  evidently  balance 
each  other  m  the  same  manner  as  the  gain  and  loss 
by  radiation. 

The  weight  of  distilled  water  at  60°  contained  in 
the  heater,  and  the  weight  and  spedflc  heat  of  the 
materials  which  compose  its  parts,  being  ascertained, 
the  number  of  units  of  heat  necessary  to  elevate 
the  whole  20°  may  be  readily  calculated.  To  this 
must  be  added  the  percentage  of  calorific  energy 
lost  during  the  passage  of  the  sun's  rays  through 
the  lens.  The  sun  will  represent  a  permanent  co- 
efficient for  each  particular  instrument  which  may 
ever  afterwards  be  employed  to  determine  the 
dyuamio  energy  of  the  sun's  radiant  heat.  Obvi- 
ously the  indication  will  be  equally  correct  during 
the  winter  solstice  in  a  northern  latitude  with  the 
mercurial  column  at  zero  as  during  the  summer 
solstice  within  the  tropics,  when  the  thermometer 
marks  100°  in  the  shade. 

It  must  not  be  supposed  that  the  some  difficulty 
presents  itself  in  ascertaining  the  loss  of  calorific 


energy  of  the  rays  of  heat  as  that  involved  in  a 
determination  of  the  retardation  which  rays  of  light 
suffer  during  their  passage  through  a  lens.  In 
order  to  determine  the  former  we  have  only  to  com- 
pare the  units  of  heat  developed  by  the  direct 
action  of  a  sunbeam  of  a  given  section,  with  the 
number  of  units  developed  by  another  sunbeam  of 
equal  section  during  an  equal  interval  and  at  the 
some  time,  acting  through  the  lens,  the  retarding 
influence  of  i^hi^  we  desiro  to  ascertain.  I  have 
constructed  an  instrument  for  this  purpose  by  means 
of  which  the  diminution  of  the  calonfic  energy  of 
the  sun's  radiant  heat  can  be  accurately  measured 
for  all  lenses  not  exceeding  8iin.  diameter.  This 
instrument  will  be  delineated  and  exx'lained  at  the 
proper  time. 

Referring  to  the  experiments  which  have  been 
made  with  the  solar  calorimeter,  it  is  specially 
worthy  of  notice  that  the  sun's  energy,  as  shown 
by  tloa  unerring  mode  of  measuring  the  force 
actually  transferred  to  the  surface  of  the  earth,  is 
never  regular.  The  force  of  the  radiant  heat  (coll 
it  molecular  action)  indicated  by  the  increment  of 
the  temperature  of  the  fluid  in  ue  heater  of  the  in- 
strument, is  continually  oscillating.  At  first  I  at- 
tributed this  circumstance  to  invisible  masses  of 
light  vapour  passing  through  the  atmosphere. 
More  recent  observations  induce  me  to  think  that 
want  of  constancy  in  the  evolution  of  the  heat  at 
the  source  may  possiUy  be  the  true  cause.— £»- 
gineering. 

New  York,  Jane  21. 
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MECHANICAL  MOTEMENHS. 
( Contbtuedfnm  pafe  891.) 
Boot's   double-reciprocating   or   sqnaie 

rC4>  piston  engine.  The  "cylinder,"  A,  of 
this  engine  is  of  oblong  square  form  and  contains 
two  pistons,  B  and  C,  the  former  working  hori- 
zontally, and  the  latter  working  vertically  within  it ; 
the  piston,  C,  is  connected  with  the  wrist,  a,  of  the 
crank  on  the  main  shaft,  b.  The  ports  for  the 
admission  of  steam  aro  shown  black.  The  two  pis- 
tons porodace  the  rotation  of  the  crank  withootdead 
points. 

226.  One  of  the  many  forms  of  rotary  engine.  A 
is  the  cylinder,  having  the  shaft,  B,  passing  centrally 
through  it.  The  piston,  C,  is  simply  an  excentric 
fast  on  the  shaft  and  working  in  contact  with  the 
cylinder  at  one  point.  The  induction  and  edoetion 
of  steam  take  place  as  indicated  by  arrows,  and  the 
pressun  of  the  steam  on  one  sida  of  the  piston  pro- 
duces its  rotation  and  that  of  the  shaft.  The  slid- 
ing abutment,  D,  between  the  induction  and  educ- 
tion ports  moves  out  of  the  way  of  the  piston  to  let 

226.  Another  form  of  rotary  engine,  m  wbion 
there  are  two  stationary  abutments,  D,  D,  within 
the  cylinder,  and  the  two  pistons.  A,  A,  in  order  to 
enabfB  them  to  pass  the  abutments,  are  made  to 
slide  radially  in  grooves  in  the  hub,  C,  of  the  main 
shaft,  B.    "nie  steam  acts  on  both  pistons  at  once, 
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to  prodace  the  rotation  of  the  hub  and  shaft.  The 
indaction  and  edaction  are  indicated  by  arrows. 

227.  Another  rotoi^  engine,  in  which  the  shaft, 
B,  works  in  fixed  baanngs  exoentric  to  the  ey Under. 
The  iiistona.  A,  A,  am  fitted  to  slide  in  and  antfnim 
grooves  in  the  hnk,  C,  wkicb  is  concentric  with  the 
shaft,  bat  th^  aie  aimuft  radial  to  the  cylinder, 
being  k*^  so  oy  ringa  (iiiaiau  dotted)  fitting  to  hobs 
on  tfa*  eyttadaK-heads.  Tka  pistons  slide  throogfa 
rolling yaaUngSj a,a,iB tta hub,  C. 

228.  TkaiodlMrabtaiiotary  engine,  iBvUdi the 
cylinder  baa-  a  iUedlil*  lining,  £,  of  indi»iiibbar, 
and  rollers,  A,  A,  an  sabstitated  for  piotaaa,  said 
rollers  being  attached  to  arms  radiating  from  the 
main  shaft,  B.  The  steam  acting  between  the  india- 
rubber  and  the  sanoaadiag  rigid  portion  of  the 
cylinder  presses  the  inma-mbber  against  the 
roQtn,  and  causes  them  to  revolve  around  the 
cylindar  and  tnm  the  shaft. 

239.  Hollys  patent  double-eOlptical  rotary 
engine.  The  two  elliptical  pistons  geared  together 
are  operated  npon  by  the  steam  entering  between 
them,  in  snch  miumer  aa  to  prodooe  their  rotary 
motion  in  opposite  directions. 

These  rotuy  engines  can  all  be  converted  into 
-pomps. 

230.  Overshot  umfkm  wheel. 

231.  Undershot  water-wheel. 

232.  baast-wheel.  This  holds  an  intermediate 
place  between  overshot  and  nndershot  wheels ;  baa 
float-boards  like  the  former,  bat  the  cavities  betws 
are  converted  int«.iRwkets  by  moving  in  a  ctaaiiL 
adapted  to  drcnmfennoe  and  width,  Kod  into  whleh 
water  enters  nearly  at  the  level  of  axis. 

235.  HorizontaJ  overshot  water-whasL 
234.    A  plan  view  of    the  Foamayron  tnrbine 

water-wheel.  In  the  centre  are  a  nnmber  of  fixed 
carved  "  shntes "  or  guides,  A,  which  dir»rt  the 
water  against  the  bnuets  of  the  outer  irtwel,  B, 
whicU  revolves,  and  the  water  discharges  at  the 
circnmference. 

236.  Warren's  central  discharge  tnrbine,  i^B 
view.  The  gnides,  a,  are  ontside,  and  tl;e  wheel, 
b,  revolves  within  them,  discharging  the  water 
at  the  centre. 

236.  Jonval  tnrbine.  The  "  shntes "  are  ar- 
ranged on  the  ontside  of  a  drum,  radial  to  a  common 
centre  and  stationary  within  the  trunk  or  casing,  b. 
The  wheel,  c,  is  made  in  nearly  the  same  way ;  the 
backets  exceed  in  number  those  of  the  shates,  and 
are  set  at  a  alight  tangent  instead  of  radially,  and 
the  curve  generally  awd  is  that  of  the  cycloid  or 
parabola. 

237.  Volute  wheel,  having  radial  vanes,  a,  against 
which  the  water  impinges  and  carries  the  wheel 
aroond.  The  scrall  or  volute  casing,  b,  confines  the 
water  in  such  a  manna  that  it  acts  against  the 
vanes  all  around  the  wheel.  By  the  addition  of  the 
inclined  buckets,  c,  c,  at  the  bottom,  the  water  is 
made  to  act  with  additional  force  aa  it  escapes 
through  the  openings  of  said  backets. 

238.  Barker's  or  reaction  mill.  Botaiy  motion 
of  central  hollow  shaft  is  obtained  by  the  reaction 
of  the  water  escaping  at  the  ends  of  its  arms,  the 
rotation  being  in  a  direction  the  reverse  of  the 
escape. 


TELESCOPIC    WOEK   FOE    MOONLIGHT 

EVENINGS.' 

AN  interesting  lunar  region,  that  has  been  very 
inadequately  described,  is  found  on  the 
northern  hemisphere  of  the  Hoon,  between  the 
well-known  spot  Plato  and  the  lowest  edge  or  limb 
of  the  Moon  as  seen  in  an  inverting  telescope. 
This  region,  which  is  situated  between  the  craters 
Fontenelle,  Timffius,  and  Epigenes,  of  Beer  and 
Madlor,  comes  into  sonligbt  abont  and  just  after 
the  first  quarter.  Beer  and  Miidler  speak  of  it  as 
calculated  to  "  throw  the  observer  into  the  highest 
astonishment,"  and  certainly  as  the  Sun  rises  npon 
it  and  illuminates  one  after  another  the  ridges  of 
mountains  ^^uoh  compose  it,  it  is  a  magn^ceut 
spectacle.  The  three  leading  objects,  the  craters 
above-named,  which  may  esuly  be  found  by  means 
of  Webb's  index  map  in  his  "  Celestial  Objects  for 
Common  Telescopes,"  are  the  three  angular  points 
of  the  region.  It  is  naturally  divided  into  two 
distinct  areas,  and  is  boanded  on  the  south  by  the 
Mare  Frlgoris.  The  western  division  consists  of 
very  ragged  land,  the  principal  featore  being  a  bold 
promontory,  more  or  less  cleft,  which  stretches 
uto  the  Mare  Frigoris  towards  Plato.  Between 
the  rugged  land  on  the  west,  and  a  very  indivi- 
dnalized  depressed  surface  on  the  east,  a  sinnoos 
nurantain-chain  extends  from  the  promontory 
above-named  to  the  fine  bold  eastern  portion  of  the 
rim  of  Epigenes.  This  crater  is  an  interesting 
instance  of  a  feature  by  no  means  unoommon  on  the 
Moen,  viz.,  portions  of  walled  plains  ooeoiing  in 
extensive  lines  of  cliffs  or  mountidns.  In  many 
instances  the  cliffs  are  interrupted  or  broken,  so  as 
to  form  extensive  bays  on  the  surfaces  of  the  plains 
and  bold  promontories  at  the  points  of  their  inos- 
culation. The  west  border  of  Epigenes  forms  a 
portion  of  another  range,  west  of  and  nearly 
parallel  with  the  before-mentioned  chain  of  moun- 


tains. The  western  range  rises  to  a  considerable 
altitude  on  the  west  border  of  Epigenes,  and  is 
continued  to  a  high  mountain  at  the  west  end  of  a 
fine  walled ;plaiu  just  wasiof  the  crater  Anaxagoras. 
This  plain  is  iiiiiiiiiiiidiil  by  h%fa  mountains,  and  is 
by  far  the  grandsat  aad  most  imposing  object  in 
tfaia  Innar  luidsca^.  It  remained  unnamed  until 
the  late  Dr.  Lee  saggested  the  designation  "  Oold- 
sohBidt  "  as  snitaUe  for  it.  The  eastern  division 
of  tUs  region— wkMi,  as  before  stated,  consists  of 
a  depressed  surface — is  not  maeh  raised  above  the 
sazface  of  the  Mara  Fiigari*  ou  the  south.  The 
N.E.  boundary  forms  a  separation  between  two 
levels,  as  if  a  "fault"  had  occnred  in  the  line 
between  Fontenelle  and  Epigenes.  The  lower  level, 
which  has  apon  it  two  short  mountain  arms  stretch- 
ing outwards  from  the  N.E.  boundary  of  the  de- 
pressed surface,  extends  towards  Anaxagoras,  and 
is  generally  smooth.  There  is  in  its  neighbourhood 
a  well-marked  crater  forming  a  triangle  with  the 
N.E.  angle  of  the  depressed  surface  east  of  the 
nigged  land  and  Fontenelle.  Between  this  crater 
and  Fontenelle  an  imperfect  elliptical  depression 
exists,  and  another  may  be  noticed  to  the  N.E.  of 
this.  Between  the  craters  Timieus,  Fontenelle 
and  Anaxagoras,  the  observer  will  find  three  very' 
distinctly  marked  and  individualized  formations, 
viz.,  the  rugged  land  west  of  the  mountain  chain 
passing  throngh  the  east  border  of  Epigenes ;  the 
OCTressed  snrrace  on  the  east  of  the  same  monn- 
ta£i  chain  (the  interior  of  this  depressed  surface 
contains  sevoal  iutereatiag  obfscts) ;  the  third 
fonnation  is  the  depssesnd  soritce  extending 
towards  Anaxagoras.  To  trace  oat  these  features, 
to  observe  during  the  pregtBss  of  the  illuminatiou 
of  the  northern  parts  of  the  Moon's  disc  the  changes 
in  aspect  which  they  undergo  as  the  Sun  rises 
hif^MT  above  them,  and  as  that  hitherto  onex- 
plained  and  mysterious  metamorphosis,  which  so 
gradnally  creeps  over  the  sazface,  oUiterating  some 
objects  and  bringing  out  othtn  not  seen  before, 
passes  through  its  various  phases,  together  with 
the  gradual  streaking  of  the  landscape  with  the 
rays  from  Anaxagoras,  form  a  pleasing  and  instruc- 
tive occupation  with  the  telescope  while  the  Moon 
is  passing  from  her  first  quarter  to  full ;  and  to 
those  students  who  prolong  their  watchings  to 
"  early  dawn  "  the  formations  seen  under  the  reverse 
light  are  full  of  interest. 
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CONSTRUCTIVE  HOBOLOGY.' 

THERE  is  probably  no  branch  of  mechanioal 
science  which  has  of  late  years  received  so  com- 
paratively small  a  share  of  study  or  made  so  little 
progress  in  this  country  as  horology. 

To  advocate  the  sudden  adoption  of  such  reforms 
as  wonld  to  any  great  extent  alter  the  character  of 
the  article  produced,  or  revolutionize  the  present 
system  of  hand-finishing  by  the  piece,  would  not  be 
wise,  but  without  going  to  this  length  there  is  room 
for  vast  improvement  and  much  economy  to  be 
effected  in  the  manafactnre.  At  present  every 
movement  maker  uses  a  difFerent  gauge  (which  he 
does  not  understand),  and  adopts  a  different  calliper, 
based  on  his  individnal  experience,  the  result  of 
which  is  that  there  wiU  be  nearly  as  much  difference 
in  the  same  nominal  sizes  of  two  different  makers  as 
there  is  supposed  to  be  difference  between  two  con- 
secutive sizes  of  watch  movements.  We  say  ad- 
visedly "  supposed "  difference,  because  the  actual 
difference  is  not  even  established,  and  is  as  variable 
as  the  gauges  generally  made  use  of,  which  have  an 
unmarked  and  undefined  space  of  varied  length,  and 
give  a  result  which  cannot  be  dufiuitely  expres8e<l 
by  any  known  scale  of  measurement.  The  approxi- 
mate difference,  however,  between  the  diameter  of 
consecutive  sizes  of  watch  frames  of  the  some  moke 
will  be  found  to  be  07,  or  about  the  fourteenth  part 
of  an  inch,  which  difference  is  so  small  that  the 
various  sizes  of  movements  in  finished  watches  are 
not  readily  determinable,  and  a  greater  multiplicity 
of  sizes  is  created  than  there  is  any  necessity  for. 
In  comparison  with  the  Swiss  system  we  have 
within  the  same  range  six  sizes  to  their  five, 
their  sizes  being  regulated  by  the  diameter  of 
the  dials  in  French  lines,  but  even  this  division  we 
hold  to  be  somewhat  smaller  than  it  might  be.  It 
would  quite  suffice  if  the  difference  were  established 
as  the  tenth  of  an  inch  in  the  diameter  of  the  dials 
between  each  size,  the  diameter  of  the  top  and 
pillar  plates,  audalltheother  parts  of  the  movement, 
being  proportioned  thereto  by  a  gauge  divided  to 
the  tenth  and  hundredth  part  of  an  imperial  inch. 
This  division  would  give  us  five  sizes  of  watch 
movement  instead  of  seven,  now  commonly  made. 
Fixed  diameters  should  also  be  determined  for  the 
balances,  wheels,  barrel,  &e.,  and  every  fiat  move- 
ment of  the  same  size  should  have  the  same  height 
of  pillar  with  its  plates  of  the  same  thickness  and 
hollows  sank  the  same  depth,  which  will  enable  the 
manufacture  to  get  the  wheels,  &c.,  pivoted  to 
the  gaa(^,  thereby  creating  another  impor- 
tant division  in  the  work  The  calliper  of 
every  movement  of  the  same  size  should 
also  be  the  same  size  throughout,  and  all  sizes 
should  be  of  a  calliper  similarly  proportioned  to 
the  fixed  diameter  of  their  dials.    The  exact  radius 
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of  every  wheel,  bairel,  and  staff  hole,  also  the  pw. 
tion  of  every  screw,  stud,  dial-foot,  itc,  and  the  ost- 
line  of  every  bar  and  cock  should  be  defined,  whirh 
would,  if  generally  adopted,  admit  of  every  wapai^te 
part  of  the  complete  wotoh  baia|(  a  matitaaik 
finished  article,  inclading  bahmaes,  caaaa^  Asia, 
c^s,  and  all  other  parts  that  have  now  to  b*  jaadti 
and  fitted  specially  to  each  moveneat.  ISBeed 
scarcely  be  asked  whstfaer  the  geaeni 
the  trade  of  such  a  system  woald  not  at 
same  time  make  the  trade  leoa 
a  more  oomplete  diviaioii  of  th»laliaait 
cost  of  production,  yet  enable  the  workman  to  is 
crease  his  earnings,  produce  greater  umformity  in 
the  style  and  finish  of  the  work,  and  expedite  ftt* 
manaiaetming  process  very  considerably. 

Having  now  at  some  length  set  forth  what  wr 
consider  should  be  done,  it  may  be  required  that  we 
should  indicate  the  means  whsnby  the  gmaml.  adop- 
tion of  such  a  system  might  be  taoagM  ahMit,  and 
the  details  fully  considated  sad  iKwiiiiiMid  t^aa. 

The  first  step  to  be  taksB  wooU  be  to  fix  aaaB  tb« 
measure  which  shall  dettrmine  tlift  soala  at  tiaia. 
the  choice  of  which  lieabatwasii~--Anti)F,tlie  Flwck 
metre,  or  milBm^tre,  twe  of  wkask  age  e^Bialeat 
to  078  of  an  inch,  nearly;  saaandij^tliaKlBBBehline, 
equivalent  to  -089  of  an  inch,  neatly ;  aad  thirdly,  the 
10th  of  an  inch,  to  which  lathsrmeaaiirement  vre  have 
given  the  preference  becanse  it  is  l^lngHah  uui  there- 
fore a  proper  standard  for  the  measurement  of  En^Sah 
watchwork.  This  gives  a  dial  1'5  or  IJin.  in  diamet«r. 
being  proportionate  for  a  full  8-aize  movement ;  th* 
next  size  with  dial  l'6in.  in  diameter,  the  movement 
proportionate    to    which   would  be    equivalioit  to 
an  11-size  movement ;  next  size    with  dial  l-iin. 
in  diameter,  proporti<niate  to  14-gize  movement ; 
next  size  with  dial  l'8in.  in  diameter,  pnmortioiiate 
to  17-sice  movement :  next  size,  with  dial  I-9in.  in 
diameter,  proportionate  to  20.gize  movement ;  which, 
within  the  range  from  eight  to  twenty,  gives  five 
sizes     of     movement,    in    place     of     the     seven 
sizes  usnally  made  and  expressed   as   8,  10,  12, 
14, 16, 18,  and  20  sizes  respective^v,  bat  8,  10,  13, 
Sic.,  what,  no  one  can  telL    For  iMTj^eT  or  smaller 
sizes  the  same  scale  wooid  bemozntauied ;  and  that 
the  difference  in  size  that  wonld    be  established 
by  the  universal  adoption  of  this  scale  of  meaanre- 
ment  wonld  suffice  tor  lU  i«qmtementsof  the  trade, 
may  be  adduced  from  the  tad  that  Meaara.  John 
Ryley  &  Co.,  of  Coventry,  have  for  the  last  three 
years  snecessfnlly  put  the  system  in  praeboe,  having 
had  all  their  movements  ntsde  to  pUtcs  giving  the 
calliper  exactlyproporticmedthroa^hoatto  the  sues 
of  dials  indicated  above,  and  thsr  ncp^ieaBe  has 
proved  it  of  immense  advantage  in  redoomg  the 
manufacturing  prooess  to  an  easy  working  syston, 
and  ensuring  uniformity  not  nttainshle  by  any  other 
means,  the  system  being  adopted  not  only  tat  the 
improved  fnlJ.plate  movements,  bat  also  foor  aD  th* 
patent  i-plate  centre-seconds  and  {-plate  moveamte 
made  and  finished  by  them. 


THE  MICBOSCOPE.'-CHOICE  OP  A  JOCBO- 
SCOPE. 

MEDICAL  and  other  stndents  are  at  this  tiw 
of  the  year  purchasing  a  microscope  mU 
which  to  begin  the  investigation  of  animal  ai 
vegetable  structures.    Others  who  wonld  wish  t» 
invest  in  an  instrument  ore  deterred  by  the  expesae 
on  the  one  hand  and  by  the  fear  of  obtaining  a 
worthless  thing  ou  the  other.    Too  strong  a  protea 
cannot  be  made  against  the  notions  prevalent  witii 
regard  to  microscopes,  and  encouraged  by  moid  of 
the  mokere  in  this  country.     The  hondsome-IoaJdm 
instrument  of  great  size,  with  its  long  tohe  sal 
innumerable  wheels,  is  not  to  be  recommended  to 
the  would-be  observer,  even  should  be  feel  iastiliad 
in  the  expenditure.    The  microscopes  wfaidi  ate 
used  in  most  of  the  German  laboratories,  when  so 
much  thorough  work  is  done  (to  the  writer's  know- 
ledge in    Prof.   Strieker's  and  Prof.  Roldtasaly's 
laboratories  at  Vienna,  in  Prof.  Schweigger  SaW« 
at  Leipzig,  and  in  Prof.  Claude  Bernard's  at  RiBl. 
are  the  Uttle  iiutruments  of  Hartnack,  wliih  4o 
not  stand  above  lOin.  high,  with  a  simple  bntlat^ 
stage  without  any  movement,  no  rackwork  to  te 
tube,  but  a  sliding  motion  and  a  fine  adjostnuaA. 
The  iustnunent  is  used  in  the  vertical  positiom  with 
complete  comfort,  and  when  liquid  is  on  the  stage. 
this  position  being  necessary,  it  is  of  coaaderablr 
advantage  to  have  a  small  microscope  over  wfaicfa 
one  can  easily  bend  the  head.    Large  microscope*, 
with  their  complicated  machinery,  are  made  to  soit 
the  optician  who  s^lls  them,  and  not  for  tlu9  ooo- 
venience  of  the  observer.    Those  who  wish  to  get  a 
microscope  should  insist  either  on  having  one  of 
these  small  and  handy  instruments  made,  or  order 
one  from  M.  Verick  or  M.  Hartnack  in  Paris.   Sndtt 
a  body  having  been  purchased  at  a  very  mininainn 
of  cost,  a  larger  sum  may  be  expended  on  the  really 
essential  part  of  the  apparatus — namely,  the  lenses. 
And  here  it  will  be  found  of  great  advantage  to  bare- 
the  tube  of  the  microscope  not  more  than  tliT«e 
and  a  half  or  four  inches  in  length,  for  then  the  ob- 
jectives of  the  continental  makers  can  be  oaed  with 
the  greatest  advantage,  thongh,  with  proper  < 


'FnmNatnn. 


Digitized  by 


Google 


Jolt  22,  1870.] 


ENGLISH  MECHANIC  AND  MIEROR  OF   SCIENCE. 


419 


to  the  ocnlu  or  eye-pieca,  they  may  be  used  on  our 
ardiauy  long-tubed  awkward  English  microscope. 
It  ia  almost  incredible  that  the  English  makers  of 
object-glasses  coutiuoe  to  demand  three,  or  oven 
four,  times  the  price  (or  their  lenses  which  foreign 
mak«lB  do  for  lenses  in  every  respect  as  good.  For 
two  ponnds  an  object-ghkss  may  bo  obtained  of  M. 
Veriok  or  M.  Hartnack,  of  Paris,  No.  8,  which  is 
quite  as  good  a  glass  and  in  some  respects  more 
phsaaant  to  ose  than  the  one- eighth,  for  which 
Rngliah  opticians  demand  eight  guineas.  Many 
persona  anxious  to  work  with  the  microscope  are 
deterred  by  the  price  of  really  first-rate  instruments 
in  this  country.  What  we  urge  upon  them  most 
earnestly  is  to  purchase  such  a  body  with  eye-piece 
aa  that  described  above — simple  but  strong  and 
steady — for  between  two  and  three  pounds,  and  to 
eqnip  the  instrument  with  the  objeetiTes  of  iSM. 
Verick  or  Hartnack,  say  No.  2,  No.  6,  and  No.  8, 
which  can  bo  obtained  for  another  four  ponnds. 
We  shall  have  ocoasiou  again  to  speak  of  the  merits 
of  English  aud  foreign  objectives,  especially  of  the 
immersion  object-glasses.  *At  present  we  speak 
from  parsonal  experience,  and  desire  to  point  oat 
the  convenience  aud  cheapness  of  the  small  micro- 
soope-body,  and  the  thorough  excellence  and 
immensely  diminished  cost  of  the  French  makers' 
object-glasses. 

Cutting  tkctioni  of  TUsues. — The  method  of 
"  embedding,"  first  practised  by  Strieker  and  Klebs, 
is  now  extensiTely  used  in  Germany,  and  is  of  very 
great  assistance  to  the  practical  histologist.  It 
consists  simply  in  surrounding  the  object  from 
which  sectious  are  desired,  with  either  paraffin, 
stearine,  or  a  mixture  of  wax  and  oil.  Tms  latter 
is  woferred  at  Vienna  by  Prof.  Strieker  and 
Dr.  Klein,  his  assistant,  and  can  be  obtained  of  the 
exact  consistency  whidi  may  ba  desired;  usually 
equal  parts  are  to  be  used.  A  little  tray  of  paper  is 
made,  and  some  of  the  wax  composition  in  a  melted 
state  is  poare<l  in.  The  object  to  be  out  is  then 
placed  in  the  troy,  and  more  composition  added,  till 
the  object  is  thoroughly  enclosed.  When  hard, 
seotious  of  the  mass  can  bs  cut,  the  advantage  being, 
in  the  ease  of  thin  laiiiiniB  or  processes,  that  a  com- 
idete  rapport  is  offered  by  the  Burroandiug  compo- 
sitiflo,  and  a  uniformly  thin  cutting  may  be  obtained. 
For  some  purposes  the  microtome  of  Dr.  Banvier, 
of  Paris,  is  very  useful :  it  is  similar  to  one  recently 
bronght  out  by  Mr.  Stirling,  of  the  Anatomical 
Hnsemn,  Edinburgh.  In  this  little  instrument  we 
have  a  flat  piece  of  brass  with  a  hole  in  the  centre, 
leanUng  into  a  cylindrical  chamber,  at  the  bottom  of 
which  a  screw  works.  A  piece  of  elder-pith  is  ex- 
cavated, so  as  to  hold  the  tissue  to  be  cut;  and 
when  this  has  been  well  fixed  in  it,  the  pith  is 
squeezed  into  the  cylindrical  box  through  the  hole 
in  the  brass  plate.  A  razor  drawn  along  the  sxu- 
face  of  the  brass  plate  cuts  through  the  pith  aud 
the  tissue  it  embraces,  leaving  a  surface  perfectly 
smooth  and  continuous  with  that  of  the  plate.  A 
turn  of  the  screw,  which  works  into  the  cjUudrical 
box,  now  causes  a  certain  very  small  thickness  of 
the  pith  and  tissue  to  project  above  the  plate,  and 
the  razor  again  drawn  across  and  pressed  on  to  the 
surface  of  the  brass  plate,  outs  a  fine  section,  the 
exact  thickness  of  wliich  may  be  nicely  regdated  by 
the  screw  which  pushes  up  Uie  pith.  liiu  little  in- 
strument may  ba  obtained  at  a  small  ofMt  fram  M. 
Verick,  '2,  Bne  de  la  raui1wii»iiiiiii  Bud  St.  Jac- 
ines,  Paris.  It  is  not  unlBce  on  instrument  de- 
scribed in  English  books  on  the  imiOK>soopL>  for 
'dotting  sections  of  wood,  but  its  appUeation  with 
the  use  of  pith,  previously  much  in  use  for  making 
sandwiches  with  deUcate  tissues  which  had  to  be 
cut,  increases  its  value  greatly.  As  to  knives  to  be 
used  in  making  sections,  though  same  large  knives 
axe  made  on  purpose,  there  is  nothing  better  than  a 
first-rate  broad-bladed  razor.  Dr.  Meynert  has  cut 
his  inunense  collection  of  brain  preparations  with  a 
common  razor. 

Staining  and   Mounting   Tiitues. — The  method 
which  is  now  very  extensively  used  in  Oerman  his- 
tological laboratories  for  the  study  aud  preservation 
of  all  kinds  of  deUcate  tissues,  such   as  sections  of 
the  developing  hen's  egg  morbid  growths,  fine  in- 
iectlons,  nerve  tissues,  ifcc,  is  as  foUows: — The  sec 
tion,  either  from  a  fresh  meooBan  or  from  one  pre- 
served in  alcohol,  is  placed  in  a  solution  of  carmine 
in  ammonia,  from   which  all  aBoaas  of  ammonia 
has  been  allowed  to  evaporate,  as  tested  by  the 
smell.    The  solution  is  also  corefdlly  filtered  before 
use,  and  diluted  to  a  small  extent.      After  fnjm 
three  to  ten  minutes  or  more  in  the  carmine  solu- 
tion,  the  section  is  placed  in  distilled  water  and 
tborooghly  washed  for  some  time  by  blowing  iato 
the  water  with  a  small  pipette.    From  this  the  sec- 
tion is  removed  momentarily  to  a  watcbglass  con- 
taining distilled  water  and  two  drops  of  acetic  add. 
and  then  is  pUced  in  absolute  alcohol.     The  water 
is  thus  removed,  and  in  five  or  ten  minutes  the  sec- 
tion may  be  placed  in  oil  of  cloves,  which  renders  it 
veiy  transparent.      From  this  it  is  removed  to  the 
l^ass  slip,  and  is  mounted  in  a  solution  of  gam 
damara  in  turpentine,  suoh  as  is  sold  by  artists' 
eoloiinnen.    At  any  stage  in  this  process  we  can 
proceed  bock  again  by  uie  same  steps,  ammonia 
Being  used  in  place  of  acetic  acid,  and  restam,  re- 
wash,  or  re-acidify  as  the  case  may  be.    If  the 
staining  is  carefoUy  managed  and  the  subsequent 


washing  a  thorough  one,  most  cellular  structures 
are  very  beautifully  and  clearly  bronght  out.  Where 
rapidity  is  desired,  and  for  the  purpose  of  inspecting 
a  specimen,  it  may  be  simply  mounted  in  glycerine 
after  the  staining.  The  process  above  described  is 
that  of  Oerlach  and  Stieda,  and  is  preferred  to  any 
other  by  some  observers  of  great  experience.  Thus 
Dr.  Meynert,  of  the  lunatic  asylum  at  Vienna,  who 
is  throughout  Germany  regarded  as  the  great 
authority  on  the  histolo^  of  the  brain,  uses  this 
method  for  mounting  his  sections  of  corebmm, 
cerebellum,  &c.  It  is  very  convenient  to  have 
little  glass  dishes  with  covers  for  each  of  the 
above-mentioned  re-agents,  so  that  the  sections  may 
be  passed  from  one  to  the  other  and  left  covered  up, 
if  desired,  for  a  day  or  two — the  waste  of  re-agents 
involved  in  filling  watch-glasses  each  time  they 
are  required  being  also  avoided.  If  prepara- 
tions have  been  preserved  in  chromic  acid, 
they  must  be  very  well  washed  before  staining, 
and  very  often  cannot  be  made  to  stain  well  at  alL 
Various  methods  are  useful  in  various  cases,  but,  as 
one  of  great  general  use,  the  carmine  staining  and 
oil  of  cloves  clearing  ma^  be  strongly  recommended. 
Staining  tissues  with  nitrate  of  silver,  chloride  of 
gold,  and  with  bile-pigment  are  most  important  aids 
to  the  histologist,  the  merits  of  which  have  been 
recently  much  discussed,  and  of  which  we  shall  have 
a  word  to  say  from  experience, 

Olt/eerine  Jelly. — This  composition,  which  has 
been  lately  introduced,  melts  at  a  lower  temperature 
than  Deane's  medium,  aud  has  a  greater  clearing 
action  on  the  objects  mounted  in  it.  A  small  piece 
of  the  jelly  put  on  a  glass  slip  aud  wanned,  soon 
liquefies,  and  is  ready  to  receive  any  object,  after 
which  the  cover  is  directly  applied.  For  objects 
which  do  not  require  any  great  amount  of  "  clear- 
ing," it  is  a  most  useful  medium.  Insects,  worms, 
small  Crustacea,  Stc,  may  be  mounted  in  this  way 
excellently. 

E.  Rav  Lankebteb. 


SOJENTIFIO  SOOIETIES. 


THE  OBSERVING  ASTRONOMICAL  SOCIHTY. 

Hos.  Sec — ^Wilham  F.  DEKsneo,  Ashley-road,  Bristol. 

HspOTt  of  oburrationt  made  b)  the  vumhen  during  tlu 

period  from  May  7  to  /uHr  6, 1870,  intlutivt. 

SOLAR  PHENOMENA.— Mr.  John  Birmingham, 
of  Toam,  writes: — "A  remarkable  obscuration 
of  the  ann  was  observed  here  on  May  23.  It  lasted 
from  sunrise  to  sunset,  with  a  short  interval  in  the 
afternoon  of  returning  brightness.  The  sun  was  of  a 
beantifal  pink  colour,  though  there  was  no  fog  what- 
ever, and  its  light  was  so  reduced  as  to  permit  a  long 
observation  of  it  through  the  telesoope,  without  the 
aid  of  a  dark  gbtss.  I  am  informed  that  the  same 
pheuomenon  wa^  noticed  in  the  South  of  England  on 
the  next  day  (the  iSii),  and  on  that  day  also,  but  late 
in  the  afternoon,  it  was  observed  at  Rohrbaoh  (Moselle), 
and  described  by  M.  Hamat  in  a  letter  to  the  Scientific 
AsHOciation;  so  that  the  cause  of  the  obscuration, 
whatever  it  was,  seems  to  have  been  moving  eastward 
and  southward."  Mr.  T.  W.  Backhouse,  of  Sunderland, 
reports  that  in  May  "  there  was  a  remarkable  case  of 
a  solar  spot  making  a  revolution  round  another.  It 
oeenrrad  with  respect  to  the  two  largest  spots  of  a 
group  that  was  half  away  across  the  northern  zone,  on 
Ilay  9.  The  smaller  spot  was  south  of  the  larger,  on 
the  Ttis,  at  Sh..  but  preceded  it  on  the  12th,  at  21h., 
the  line  joiuin^  the  two  spots  having  rotated 
through  an  anitle  of  80'  or  90'  in  5J  days.  This 
movement  coutiDued  to  the  15th,  but  this  would 
be  partly  apparent,  owing  to  the  group  approaching 
the  hmb.  By  that  time  the  larger  spot  was  reduced  to 
the  size  of  the  other.  I  cannot  say  whether  the  motion 
was  a  curved  or  a  straight  line,  th6ngh  it  was  probably 
the  former ;  nor  can  I  say  which  of  the  spots  moved, 
or  whether  both  did.  They  were  about  22,000  miles 
apart  ou  the  Oth,  at  3h.,  but  on  the  18th,  at  20h.,  they 
were  32,000  miles  apart.  One  spot  mast  therefore 
hare  moved,  relatively  to  the  other,  about  81,000  miles, 
in  4}  days,  or  at  the  rate  ot  300  miles  per  hour."  "  Mr. 
T.  G.  E.  Elger,  of  Bedford,  says : — "  The  sun  spots 
observed  during  June  were,  with  the  exception  of  one 
group,  small  and  devoid  of  interest  when  compared 
with  those  seen  in  April  and  Hay.  The  largest  spots 
were  confined  to  the  sun's  northern  hemisphere. 
Between  the  8th  aud  15th  the  spots  were  all  small  ;  on 
the  latter  date  there  were  only  two  groups  on  the  disc, 
and  these  were  insigaifieant.  On  Ue  19th  a  very  re- 
markable spot  was  observed,  it  farmed  the  prtetdlnf 
member  of  a  large  scattered  group  2'  63 "  in  length ; 
its  penumbra  measured  about  1'  10"  in  greatest 
diameter.  At  10  a.m.,  an  isolated  mass  of  light,  in- 
tensely bright,  was  remarked  on  the  nnoleas ;  this  at 
3  p.m.  formed  a  "bridge"  connecting  adjacent  sides 
of  the  nmbra.  The  naoleus  of  this  spot  was  very  un- 
even in  colour.  At  5h.  15m.  p.m.,  on  the  19th,  the 
central  portion  was  noted  as  brown  aud  the  border  as 
black,  and  on  subsequent  dates  the  variety  of  tint  was 
still  more  marked.  At  7  a.m.,  ou  the  21st.,  when  the 
penumbra  showed  erident  signs  of  cyclonic  action,  not 
more  than  half  the  area  of  ttie  nucleus  was  black,  the 
remainder  was  made  up  of  patches  of  various  shades 
of  brown.  The  group  disappeared  at  the  limb  on  the 
27th."  The  Rev.  S.  J.  Johnson,  of  Crediton,  observed 
numerous  spots  on  the  sun  on  May  13th.  There  were 
then  four  groups  with  penumbrs  close  together.  W.  H. 
Michel  Whitley,  of  Psnarth,  says :— "  June  31, 1  noted 


on  the  sun's  disc  one  very  large,  round,  and  well- 
defined  spot ;  on  one  side,  however,  the  penumbra  was 
invaded  by  two  tongues  of  facnlie  for  a  short  distance, 
and  in  the  centre  of  the  umbra  was  a  bright  patch." 

Thk  PLAjraT  Sattrx.— Mr.  H.  Michell  Whitley 
repeatedly  observed  this  object  with  his  6)in.  reflector. 
He  says: — "June  21. — Air  veiy  unsteady,  but  after 
midnight  better. — n*  Boll .-  DaUer  yellow  than  riagi ; 
equatorial  zone  yellow ;  north  of  this  a  pale  red  belt, 
and  another  farther  north  again  towards  pole,  maoh 
fainter,  and  about  midway.  Pole  of  planet  bloish  grey, 
edges  of  ball  slightly  shaded ;  no  other  spots  or  mark- 
ings.— Ring  A  :  Inferior  in  brightness  to  B;  coloor  pale 
yellow;  no  subdivisions  or  markings  on  it. — Ball't 
divition :  Traced  all  round ;  widest  and  darkest,  if  at 
all, in  W.  Ansa;  sharply  defined  in  colour,  it  was  not  so 
blsiok  as  the  sky,  bnt  deeper  than  the  crape  ring  across 
the  ball ;  colour  dnsky. — Ring  B ;  This  ring  was  very 
bright  for  a  short  distance  from  its  outer  edge,  which 
was  very  sharply  de&ued ;  eolonr  gradually  deepens  and 
light  fades  towards  inner  edge;  outer  edge  lemon 
yeUow ;  duller  and  deeper  inwards ;  strongly  suspected 
to  be  shaded,  but  no  actual  subdirision  seen.  No  line 
of  light  ou  inner  edge  of  ring  which  was  not  sharply 
defined. — Ring  C  or  empe  rvng :  Very  delicate  colour, 
dusky  purple ;  I  eonld  with  ears,  as  a  very  fine  object, 
trace  the  edge  of  the  globe  throngh  it  up  to  ring  B., 
equally  distinct  in  E.  and  W.  Ansa.  No  markings  of  any 
kmd  upon  it.  June  28. — lOh.  to  lib.  16m.,  power 
250,  definition  very  flattering.  North  equatorial  ruddy 
belt  very  distinct.  Equatorial  yellow  band  the 
brightest  part  of  the  planet.  Between  the  north  equa- 
torial rqddy  belt  and  north  pole,  lay  one  or  more 
very  faint  ruddy  bands.  Pole ;  piUe  bluish  grey. 
No  other  markings.  The  crape  ring  voiy  dark  and 
distinctjacrois  the  ball.  July  2. — 10h.,Meuuition  very 
sharp,  power  SSO,  a  glimpse  observation.  The  two 
belts  before  mentioned  very  much  plainer  and  darker 
than  ou  June  21,  S6,  and  not  of  such  a  ruddy  hue." 

LcNAB  Obssbvations.— ^Mr.  John  Birmingham,  of 
Tuam,  Ireland,  reports  that  on  June  6th  he  saw  "  a 
very  marked  oentral  depression  in  the  white  spot  of 
Linui',  though  the  Tetauaator  was  so  far  away  as  the 
boundary  between  the  More  and  the  Palus  Putridinus. 
The  depressioD  was  rather  east  of  the  exact  centre  of 
the  white  ap^  so  that  the  wrstaru  exterior  slope  was 
longer  than  the  eastera."  Mr.  H.  Michell  Whitley 
has  observed,  with  great  care,  many  interesting;  aud 
difficult  lunar  objects,  and  the  results  of  his  observa- 
tions have  been  sent  to  Mr.  W.  B.  Birt,  F.R.A.S. 

WiKNBCKE's  OoaET.— Mr.  George  J.  Walker,  of 
Taignmoath,  observed  Uus  body  on  Jane  6th,  6th,  and 
7th,  and  he  says  that  "  it  looked  like  a  tolerably  bright 
nebula."  On  the  6th,  at  14h.  Itm.,  the  oomet  looked 
faint,  owing  to  the  strong  twilight. 

Meteobs. — Mr.  O.  J.  Walker  saw  a  splendid  meteor 
on  June  21th.  It  traversed  the  greater  part  of  the  sky, 
and  was  much  larger  aud  brighter  than  Venus.  It  was 
of  a  blue  colour.  Mr.  Walker  adds,  "I  think  it 
appeared  a  little  to  the  right  of  Altair,  and  passed  near 
Vega,  aud  on^t  >  the  Pointers  in  Ursa  Major ;  it  had 
a  magnificent  train,  and,  I  think,  must  have  traversed 
an  arc  of  about  120'.  The  time  ol  its  appearance,  as 
well  as  I  could  make  out  from  my  watch,  was  llh, 
18m.  Greenwich  mean  time,  and  it  may  have  been 
7  or  8  seconds  making  its  sweep  over  the  heavens. 
I  did  not  hear  any  sound  with  it."  Mr.  H.  M.  Whitley 
observed  a  brilliant  meteor  on  June  39th,  at  llh.  3(hn. 
It  was  of  the  second  magnitude — "pale  yellow,  ve- 
locity very  great." 

A  New  Red  Star. —  Mr.  John  Birmingham  has 
"  frequently  observed  a  red  star  iu  Cygnns,  not,  I 
believe,  prerionsly  noticed ;  at  least  it  is  not  in 
"  Schjellemp's  Catalogue  "  (Ast.  Naeh.,  No.  1591 ), 
which  gives  a  list  of  all  the  red  stars  known  up  to  1866. 
It  is  of  a  deep  red,  of  about  the  eighth  magnitude,  and 
is  near  a  blue  star  of  the  same  size.  Its  approximate 
position,  compared  with  32  Cvtmi,  is  about  B.  A'.  20h. 
15m.  37s.  DecUn.  -I-  47°  27'  28'." 

OccBLTATios. — Mr.WsJkcr  witnessed  the  occaltation 
of  0  Libra  ou  June  11th,  and  found  that  the  exact  time 
of  disappearance  was  9h.  27m.  65-6s.  Greenwich  mean 
time. 


EXPORTS  OF  MACHINERY.— During  the  first  four 
months  of  the  present  year  the  value  of  the  stesm- 
engiues  and  machinery  exported  from  the  United 
Kingdom  showed  a  sensible  Improvement  as  compared 
with  the  oorreapoudlng  period  of  18S9.  Steam-engines 
were  exported,  to  April  80th  this  yesr,  to  the  vslae  ef 
;e576,041,  AS  compared  with  £409,492  in  the  first  four 
months  of  1869,  and  X4S1,472  to  the  corresponding  date 
of  IHiiS.  The  increAse  observable  this  year  was  chiefly 
attributable  to  the  greater  demand  for  steam-engines 
from  Egypt,  which  took  them  to  the  value  of  4106,^  in 
the  first  four  months  of  this  year,  against  ^39,054  in 
1869,  and  £18,369  iu  1868.  General  machinery  was  ex- 
ported to  AprU  aoth  this  year  to  the  value  of  £957,670,  as 
compared  with  £848,934  in  the  corresponding  period  of 
1869,  and  £736,960  in  1868.  There  was  an  increase  this 
year  in  the  exports  to  France.  Spain,  Bgypt,  and 
Anstimlia:  and  a  decrease  to  Bussia,  the  Hanse  Towns, 
Holland,  Belgium,  and  British  India. 

AN  ATM08PHBBIC  TELBGRAPH.— A  novelklnd  of 
telegraph,  the  invention  of  Signer  Onattsri,  an  Italian, 
was  submitted  to  the  inspection  of  a  party  of  solentlflo 
gentlemen  on  Monday  week,  at  a  private  house  in  Olon- 
cester«i.,  Worwiok-sq.  The  tnveotor  aims  at  obtaining 
by  the  use  of  atmospberio  power  the  same  or  better  re- 
sults than  those  attained  by  electric  and-magaetio  forces 
To  this  end  he  charges  a  reservoir  with  compressed  air 
and,  by  the  operation  of  valves  worked  In  the  same 
manner  as  those  in  use  la  the  ordinary  telegraph  system, 
sends  polsations  through  a  tube,  wmch  polsatioas  are 
made  to  work  upon  the  reoelring  instroment  with  an 
eO'ect  oorresponding  with  that  of  the  eleotrie  onrtent 
passed  along  insulated  wires. 
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LETTERS  TO  THE  EDITOR. 


[We  do  not  bold  onrseWes  responsible  for  tho  opinions 
of  our  correspondents.  The  Editor  respectfully 
requests  that  iJl  commnnicationu  should  he  drawn 
ap  as  briefly  as  possible.]  ' 

*«*  An  oommonications  sbonld  be  addv^sscd  to  tbe 
Editor  of  the  Enolish  Mechanic,  ffl,  Tavistock- 
streot,  CoTent  Garden,  W.C.  ^ 

All  CSieqaes  and  Post  Office  Orders  to  be  mado  pay- 
able to  J.  Passmorb  Edwards. 


**  I  wonld  have  erery  one  write  what  be  knows,  and 
as  mnoh  as  he  knows,  but  no  more ;  and  that  not  in 
this  only,  bnt  in  all  other  subjects :  For  such  a  person 
may  have  some  particular  knowledge  and  experiwce  of 
tho  nature  of  such  a  person  or  suoh  a  foontahi,  that  as 
to  other  thlnffs,  knows  no  more  than  what  everybody 
does,  and  yet  to  keep  a  clutter  with  this  Uttle  pittance 
of   his,   will    undertake   to  write  the  whole  body   of 

Sfaysicks:    a   vice  from  whence  great  inoonTexdenoes 
eriT»  their  original."— Jfonlajfiie's  Bna§$. 


IUPBOVEI>  TRICYCLE. 

rS3]      Sir, — For  the  benefit  of  those  who  are  in- 
terestod  in  Tclooipede  coBstmction,  I  send  a  photograph 


and  brief  description  of  a  tricycle,  which,  in  my 
opinion,  possesses  someli^e  novelty  and  merit.  It 
belongs  to  a  friend  of  mine,  and  has  been  used  by  bim 
with  great  success  for  the  lost  twelve  months.  As  will 
be  seen  from  tbe  illustration,  tbe  single  vbeel  behind 
is  the  driver,  and  the  pair  in  front  the  steering  ones. 
The  frame  or  back,  witn  spring  and  saddle,  are  almost 
identical,  both  in  form  and  material,  with  those  of  the 
bicycle.  It  is  worked  by  a  pair  of  hand  and  foot  levers, 
oonuLxcud  to  a  pair  of  6in.  cranks,  at  quarter  centre. 
The  crank  axle  is  of  steel,  Sin.  in  length,  and  |in.  in 
diameter.  It  is  loose  in  the  nave,  so  that  the  cranks 
are  ut  rest  in  going  down  bill.  A  small  ratchet  wheel, 
*2xn,  in  diameter,  is  fixed  upon  the  end  of  nave,  wbil^ 
the  axle  carries  an  arm  and  catch,  which  work  tb^ 
ratchet   (see  Fi^.  2).    The  bteering  lever  is  rigidl- 

flxed  to  the  swivel  pin  ^ 

of  front  axle  ;  it  is  21in. 
in  length,  and  has  a  hob. 
Sin.  across,  which  is  acted 
upon  by  tbe  knees  of  the 
ridor.  The  swivel-pin 
and  barrel  in  which  it 
works  are  inclined  away 
from  tbe  rider  at  an  angle 
of  22  degrees ;  this  throws 
the  weight  to  tho  inside 
in  turning,  and  so  en- 
sures perfect  safety  in 
passing  sharp  curves. 
The  wheels  are  80in.  in 
diameter  all  round;  tbe  driving  one  i<t  hooped  with 
iron,  but  the  two  front  onea,  not  having  mach  wear 
are  hooped  with  leather  instead.  The  distance  between 
the  frout  wheel)?  is  87in.  and  between  the  front  axle 
and  bind  one.  45in.  A  tall  person  wonld  require  a 
little  more — say  fSin.  In  appearance,  this  form  ol 
tricycle  is  very  neat;  being  so  narrow  it  partakes,  in  a 
great  measnre,  of  that  gracefulness  of  form  so  peculiar 
to  the  bicycle.  I  am,  however,  bound  to  say  that  con- 
siderable precision  is  required  in  its  construction :  the 
back  must  be  rigid,  and  the  bearings,  especially  those 
of  tbe  swivel  and  driring  wheel,  must  fit  well.  There- 
fore,^ I  wonld  not  recommend  anyone  to  commence 
making  a  similar  one,  unless  quite  sure  of  good  work- 
manship. For  those  who  are  not  practical  mechanics, 
but  who  nevertheleHi  contrive  to  build  their  own 
velocipedes,  I  woald  recommend  a  four-wheeler  as 
being  easier  to  construct,  and  not  requiring  the  same 
rigiftity  or  precision.  With  onr  Editor's  permission, 
1  will  be  oiappy  to  forward  a  short  description  of  a 
light  four-wheeler  (571b.)  which  I  have  used  for 
nearly  twelve  mouths,  and  which  has  given  me  great 
satisfaotion,  especially  in  regard  to  the  ease  of  pro- 

fulsion.    Tbe  weight  of  the  tricycle  above  described, 
may  state,  is  &tUb. 

J.  HASn.s'G8. 


ISOMETRICAIi  DRAWING. 

184]  Sir, — In  answer  to  "  Isometros  "  and  T.  Smith, 
I  send  two  photographs  of  the  instrument  I  mentioned 
on  page  881.  The  base-piece  B  is  of  sheet  iron  with 
the  upper  edge  straight  and  bevelled  off  very  thin,  and 
with  a  gap  in  the  middle  of  about  3^ in.  for  the  pencil 
to  work  round  in  Fig.  1.  The  base  supports  tho  ex- 
panding crank  C,  which  is  graduated  to  Sin.  diameter 
along  its  edge,  and  also  snpports  the  pillars  PP  through 
tbe  tops  of  which  the  long  sheet  bar  N  B  (IS^in.  long) 
slides.  Urder  N  S  is  another  smaller  steel  bar  E  W. 
fixed  accurately  square  with  N  S  by  being  driven 
throi^b  boles  in  the  ^  shaped  brass  casting  T.  The 
pin  of  the  crank  which  is  held  fast  by  tbe  screw  seen 
over  graduation  S  on  tbe  crank,  works  in  a  hole  in  the 
I  shaped  plate  A  A,  which  is  slotted  to  take  tbe  pencil - 
slide,  and  has  also  two  brass  bars  to  form  another  slide 
fastened  on  by  umall  screws,  and  this  plato  also  has  two 
pillars  P  P  which  slide  on  the  cross  bar  E  W.  Now, 
postponing  the  consideration  of  tbe  rest  of  the  instru- 
ment, suppose  the  crank  to  be  "  rotated,'*  as  tbe 
Yankees  say,  it  is  dear  that  every  point  of  the  plate 
will  travel  round  in  a  circle,  while  the  plate  itself  re- 
mains always  parallel  to  its  original  position  as  the 
steel  bars  slide  freely  in  every  direction — N-S.  E.W., 
and  if  the  pencil  were  fastened  anywhere  in  the  slot  it 
wonld  make  on  tbe  paper  underneath  a  circle  of  the 
same  radius  as  the  crank  is  set  to.  Now  instead  of  the 
pencil  being  fixed  in  the  slot,  it  is  attached  to  the 
middle  part  of  the  lever  X  Y  (which  is  4in.  long)  by 
means  of  the  large  milled  beaded  nut  Z, 
and  the  two  ends  of  the  lever  X  Y  slide 
respectively  on  the  bar  N  S,  and  in  the 
slide  A.  Now  suppose  tbe  crank  to  be 
set  going  as  before,  it  is  dear  that  tbe 
pencil  will  be  carried  from  N  towards  S, 
and  back  twice  tbe  length  of  the  crank 
C,  and  as  the  end  X  of  the  lever  X  Y 
cannot  moYe  at  all  to  or  from  E  W,  while 
the  othei*  end  Y  of  that  same  lever  does 
move  East  and  West  twice  tbe  len^^ 
of  tbe  crank  C,  therefore  the  pencil  which 
is  attached  somewhere  between  x  and  y 
will  move  E.  W.  a  distance  proportioned 
to  how  f%r  Z  is  tlxed  away  from  Y.  If  Z 
is  in  the  mltldle,  then  the  breadth  of 
tho  ellipse  will  be  half  tho  length,  and 
if  Z  is  at  .576  of  tbe  distance  of  Y 
towards  X,  then  the  eUipses  will  be  the 
isometrical  projections  of  circles,  as  that 

—  1  1      -«. 

.  is  tho  decimal  of    ,--  =  ,-=0  The  way  to 

nse  the  instrument  is  to  set  tbe  crank 
to  the  length  of  the  transverse  axis  of 
the  eUipse  required,  and  to  lay  tbe 
feather-edge  of  tbe  base  plate  B  accurately  down  on 
the  line  of  tbe  transverse  axis,  and  to  take  care  that 
tbe  conjugate  axis  exactly  cute  into  a  noteb  mode  in  the 
middle  of  the  gap  in  the  base-plate  close  to  the  centre 
of  the  crank.  Hold  it  firm  and  move  the  crank  gently 
round  half  atom  ora  whole  turn  as  necos^ary.  I  have  not 
tried,  bat  should  think  that  the  mechanical  arrange- 


CHEAP  AND  GOOD  GAS. 

[85]  Sir,—"  C.  D.  C."  in  you/issne  of  July  I.  No.  STfi, 
has  contributed  a  letter  on  'a  'means  to  obtain  chf«p 
and  good  gas,  in  which  he  bus  been  betrayed  into  the 
conventional  habit  of  abusing  the  gas  companies,  wtun 
in  reality  the  fault  is  much  oftener  to  be  found  on  tbe 
side  of  the  consumer.  He  says  that  when  tiie  gm« 
leaves  tbe  retorts  it  is  rich  in  carbnretted  vapoiir,  wkidi 
the  gas  companies  find  it  convenient  to  extract.  If  he 
knows  anything  about  the  condition  of  gas  when  it 
leaves  the  retorto,  he  will  readily  admit  he  would  nat 
care  about  ii^  being  snpplied  to  bim  in  that  state,  aad 
I  don't  think  bo  would  find  it  more  expedient  to  osc  it 
until  some  of  the  condensable  matters  and  other  tfaingv 
had  been  got  rid  of. 

When  gas  was  first  invented,  or  r^her  iqtplied  to 
domestic  use,  it  was  supplied  direct  from  tbe  retorts, 
rick,  according  to  "  C.  D.  C,"  in  condensable  matters, 
and  the  conseqnence  was,  tar  siphons  had  to  be  at- 
tached to  each  Dumer,  and  after  many  trials,  the  idea 
of  using  it  in  such  a  state  had  to  be  abandoned,  am) 
now,  expensive  purifying,  plant  has  to  be  provided  and 
worked,  all  of  which,  according  to  **  C.  D.  C.,'*  might 
be  disused  and  the  gas  Rupplied  cheaper. 

Then  again,  the  nse  of  benzole  is  not  only  to  impreg- 
nate the  gas  with  hydrocarbon  vapour,  bnt  to  lessen  the 
beat,  and  ihe  carbonic  acid  and  sulphuric  acid  fumes, 
which  be  says  are  all  supplied  by  the  gas  companies 
and  charged  as  gas.  If  he  can  invent  any  apparatus 
for  heightening  tbe  illuminating  power,  and  at  the 
same  time  purUying  the  material.  I  venture  to  say  it 
would  be  no  less  a  boon  to  ihe  manofacturers  than  to 
the  consumers. 

Then  as  to  bis  example,  it  proves  the  truth  of  what 
advanced  in  the  commencement  of  this  letter — *^»i 
tbe  fault  of  bad  illuminating  power  is  more  with  the 
consumers  than  with  the  companies.  There  is  an  Act 
of  Parliament  to  compd  the  mannfactorer  to  keep  his 
commodity  at  a  good  and  uniform  standard,  but  there 
is  none  to  compel  consumers  to  adopt  the  best  means 
of  nsing  tbe  material  supplied. 

He  starts  by  sn^xMing  "  common  gas  **  to  be  nsed  in 
bis  experiment.    Isuppcwie  he  means  that  sent  out  of 
the  works  at  about  14  caudles,  irhirh  is  abont  the  value 
ordinarily  nsed.     How  ifi  it  tbtt  be  nnJvg«ts  Sj  caadJas 
out  of  it  with  bis  burner.*    He  is  gmmhling  at  baimg 
supplied  with  an  inferior  article,  and  yet  he  goes  th« 
right  way  to  work  to  m&ke  it  wor^  stUl.    If  be  reality 
wante  good  results,  wbv  diae^i  he  use  a  fish-tail  bomer, 
when  they  have  been  proved  over  snd  over  again  to  be 
tbe  worst  kind  posfiible  for  or^nary  NewcasOe  koh  ? 
When  his  gas  is  carburettod  by  uongl^  puitot  naphtha 
per  thousand — an  item  that  will  rrm.  up  in  large  oon- 
snmption — he  only  gets  7  candles,  whereas,  \i  lie  n&ed 
on  ordinarily  good  batwing,   he  would  get  about  as 
much  without  any  naphtha  at  all ;  and  by  nsing  an 
Argand   burner,  he    would,  with  a    consumption  of 
4  to  5  cubic  feet  per  hour,  get  a  light  txiual  to  18  or  14 
candles,  withont  any  trouble;   of  course  tbe   loss  in 
illuminating  power  wonld  be  in  proportion  to  tbe  diS' 
tance  he  is  from  the  werks,  and  the  state  of  the  maim 
and    services.      I    repent,  good  burners   are  ihe  only 
moons  of  (rotting  a  really  satisfactory  result,  either  ia 
power  or  cost ;  for  he  says,  even  with  highly  carborettieJ 


mentNo.  I,  p.  5,  vol  xi.,  with  a  very  long  connecting 
rod,  compared  with  the  length  of  the  crank,  would  be 
amply  accurate  enough  for  Uie  purpose  "  Ibrmetros"  re- 
quires it  for.  With  a  short  connecting  red  the  figure 
comes  out  perceptibly  egg-ended,  and  my  arrangement 
is  based  on  that  some  movement,  only  with  what  is 
eqttivalent  to  on  indefinitdy  long  connectiog  rod. 

J.  K.  P. 


gap,  the  difference  con  '  scarcely  ^be  deieeted  by  tlae 
naked  eye,  and  there  wonld  have  to  be  reports,  fte.,  wiadr 
to  the  inaorance  companies ;  whereas  with  proper  oBze 
with  respect  to  bnmers  and  fittings,  all  thu  wonld  ba 
obviated,  and  without  extra  expense  or  attondaaaoe,  nnd 
if  people  would  only  pay  more  attention  to  this  seeBung 
trifle,  tbe  companies  wonld  he  less  pestered  and  aboaad, 
and  the  consumer  more  contented.j  ^  ,._^ 

LuciDtrs.  \ 
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NEW  LATHE  BY  GEO.  PLANT. 

{861  Bib, — Yon  have  pnblialied  in  your  most  Taln- 
able  jovnal  a  print  of  one  or  two  lathes  by  diilerent 
maksn,  1  therefore  ventore  to  encloBe  a  photograph  of 
one  that  has  been  recently  built  tor  me  by  Mr.  Oeorgo 
Plant,  of  Alsager.  I  trust  the  photograph  will  snffl- 
eiently  explain  itself,  bnt  as  I  am  only,  as  in  taming, 
an  amatear,  1  will  give  yon  a  few  particolars.  I  have, 
of  coarse,  pot  as  mnch  as  possible  into  the  picture 
withont  any  reference  to  the  possibility  of  their  being 
worked  in  combination,  and  this  any  tamer  will  at 
onoe  see. 
The  lathe  in  a    screw-eattiDg  one,  with  the  nsnal 


NEW  LATHE,  BY  GEO.  PLANT. 

change  of  wheels,  the  leading  lerew  passing  throngfa 
the  bed.  The  slide  rest,  when  in  gear,  can  then  be 
either  worked  by  the  treadle,  or  if  in  spiral  taming  by 
the  handle  seen  in  front  of  the  lathe.  The  head-stock 
has  seven  divisions,  and  the  pointer  or  index  is  capable 
of  being  fixed  in  front,  as  shown,  or  at  the  back,  which 
is  often  more  convenient.  The  lathe  has,  of  course, 
the  usaal  micrometer  screw  arrangement,  and  the  over- 
head motion,which  latter  has,  by  lever-sUdixigweights,  a 
power  of  tightening  or  loosening  the  bands  for  driving 
the  catting  frames.  The  photograph  represents  the  geo- 
metric chnck  on  tho  mandrel,  and  the  eccentric  and 
elliptical  on  the  bed.  In  the  slide  rest  the  elliptical 
catting  frame  ii  pUced.    Beside  theso  Mr.  Plant  has 


supplied  the  spherical  and  spiral  chucks.  All  the  other 
cutting  frames,  including  the  rose  engine  frame,  ware 
supplied  by  Messrs.  Holtzappfel  &  Go. 

Haxburt  BincLAT. 
Handsworth,  July  12. 


READINGS  FROM  THE  GLOBES.— TH. 

[87]  SiK, — Althoaghnnmeroasvonderfal  and  most 
important  discoveries  have  been  lately  made  by  means 
of  light,  as  may  be  seeu  by  the  papers  contributed  to 
your  ^riodical,  "  What  8trii>es  the  Sunbeam,"  yet 
there  u  one  thing  connected  with  it  which  was  known 
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not  only  to  our  immediato  ancestors,  bat  vhicb  shoved 
itself  to  tlie  gaze  of  all  when  first  the  beams  of  the  snn 
began  to  shine;  for,shadow  is  obrioosto  the  view  of  all, 
and,  like  its  parent  light,  has  been  thi  occasion  of 
wonderfol  discoveries.  When  a  ny  of  light  is  inter- 
cepted hy  an  opaque  body  it  is  obstnieted  in  its  ooone, 
and  shadow  is  the  consequence.  If  it  were  intercepted 
by  n  transparent  snbstance  it  would  be  refraeted  with 
greater  or  lass  force,  according  to  the  density  of  the 
substance;  but  where  the  body  is  opaque,  it  is  not 
refracted,  but  obstructed,  and  the  ray  on  each  side  of 
the  shadow  still  proceeds  in  a  straight  line,  thus 
furnishing  another  proof  that  a  ray  of  light  passes 
along  in  a  straight  line.  Shadow  affords  the  means  of  ax- 
plaining  eclipses  as  well  as  of  ascertaining  the  distance 
of  the  snn  from  the  earth.  We  can  also  t^  by  means  of 
shadow  not  only  the  time  of  tho  day,  bat  the  altitude  of 
the  sun,  and  consequently  what  sign  of  the  zodiac  he  is 
shirring  in,  for  as  it  was  explained  in  a  former  letter  he 
gradually  rises  from  a  meridan  altitude  of  15'  in  our 
latitude,  until  he  has  reached  tho  meridan  altitude  of 
62°.  When  then  his  meridian  altitude  at  Ijondon  is  15'', 
he  has  just  entered  Capricorn  ;  add  to  this  *2!i)',  his 
greatest  declination,  and  his  meridian  altitude  will  be 
38^^,  at  which  height  he  will  be  in  the  equinoctial,  add 
aaother2Si',  his  greatest  north  declination,  hia  meridan 
altitude  will  then  be  6*2^,  when  he  hai  just  entered 
Cancer ;  thus  bis  difference  of  altitude  on  each  side  of 
the  equator  is  equal  to  the  extent  of  his  declination. 
Now  it  is  obvious  to  every  one  that  when  his  altitude  is 
low  the  shadow  of  any  object  will.be  long,  as  Cowper 
speaking  of  his  legs,  says : 

Mine  spindling  into  longitude  immense. 
Provoke  me  to  a  smile :  the  shapeless  pair 
As  they,  designed  to  mock  me,  at  my  side 
Walk  step  by  step  along  tho  plastered  wall. 
Preposterous  sight,  the  legs  without  the  man. 

The  greater  the  altitude  the  less  the  shadow ;  and 
when  the  altitude  is  45^,  or  half  way  between  the  zenith 
And  the  horizon,  the  shadow  is  exactly  equal  in  langth 
to  the  height  of  the  object  which  throws  it.  Thus,  if  a 
man  lift,  high  cast  a  shadow  6ft.  in  length  he  might 
then  know  t^t  the  altitude  of  tho  sun  or  m— n  ms  4s  \ 
Hence  it  is  obviont  that  there  ias  proportiaa  aabaiatiiig 
between  the  altitude  of  the  son  and  the  shadow.    That 

Eroportiou  is  expressed  by  the  following  formula: 
length  of  shadow  :  height  of  gnomon  : :  K  :  tang,  of 
the  altitude.  It  is  in  eonseqnenoe  of  this  variation  of 
the  shadow  that  tl>e  oaeients  have  divided  the  inhabi- 
tants of  the  earth  into  different  names  according  to  the 
shadows  which  they  throw,  as  may  be  seen  by  the 
figure.  The  inhabitants  of  the  torrid  zone  are  called 
Ascii  and  Amphiaoit— signifying  without  shadow,  Ad 
shadows  on  both  sides  of  tbem, — because  when  the  snn 
is  vertical,  or  exactly  onrhead,  no  shadow  is  thrown, 
which  is  at  twelve  o'doek  ia  the  day ;  and  it  is  equally 
clear  that  the  shadows  of  these  people  will  be  thrown 
both  northwards  and  southwards,  as  for  example,  at 
the  equator,  when  the  sun  is  north  of  this  lijie  the 
shadows  of  those  living  there  will  be  ca.st  southwards ; 
^ut  when  the  snn  has  south  declination,  they  will 
be  thrown  northwards.  The 
higher  any  celestial  object  is, 
astronomers  tell  us,  the  greater 
the  light  and  the  more  intense 
the  heat,  so  that  the  vertical 
rays  of  the  snn  must  dart  with 
gnat  force  upon  the  heads  of 
the  inhabitants  when  no  nm- 
bngeaus  tree  affords  its  friend- 
ly bnnehes  to  protect  them. 
The  inhabitants  of  the  tem- 
]»crate  zones  have  the  name  Hetsroscii  given  to  them, 
which  is  also  derived  from  two  Oreek  wonls,  and 
signifies  those  people  who  hare  their  shadows  opposite 
to  one  aasrther  at  twelve  o'clocU  in  the  day.  Thus  we 
living  in  the  north  temperate  zone  always  see  the  snn 
in  the  aoalb  at  twelve  o'clock,  and  as  the  shadow  is 
always  ia  an  on""*'*  direction  to  the  snn,  we  castonr 
shadows  northwards,  and  our  Heterosoii  are  those 
living  in  theaanth  temperate  zone,  who,  seeing  the  son 
in  (bair  north  at  twelve  o'doek,  most  oast  their  shadows 
southwards;  and  ol  course  the  nearer  we  go  towards  the 
tonid  aone,  the  shorter  will  our  shadow  become.  Those 
who  live  in  the  frigid  zones  are  called  Periscii,  because 
when  the  snn  is  above  the  horiaon  their  shadows  will 
go  all  round  them.  In  the  north  Msid  aone,  for  in- 
stance, at  twelve  o'dook  in  the  da^  Ik*  akadowa,  like 
those  in  the  north  temperate  aoae,  vml  be  thrown  north- 
"ward,  but  as  the  earth  revoHes  on  its  axis,  its  inhabi- 
tants will  be  carried  to  the  other  side  of  the  north 
pole,  and  consequently  at  twelve  o'clock  at  night  their 
shadow  will  be  cast  southward.  This  may  be  easily 
anderstood  by  the  direction  of  the  shadow  in  aai  lati- 
tude in  the  summer  time,  for  the  shadaw  of  tha  gnoBon 
on  a  horizontal  sundial  will  go  round  a  large  part  of 
the  circle,  and  if  the  sun  were  above  the  horizon  all 
night  it  would  then  g^  completely  round  the  dial.  The 
inhabitants  of  the  frigid  zone,  then,  vrill  cast  a  shadow 
in  all  points  of  the  compass  in  the  coarse  of  twenty- 
lour  honni.  '  'T.  8.  H. 

UNEQUAL  STEAM  PRESSUBE. 

[88]  Sir, — As  far  as  the  use  and  practice  of  the  in- 
dicator is  concerned,  I  say  that  it  will  not  toll  the 
engineer  everything  about  the  steam  engine  as  Mr. 
Wood  pretends.  For  iiutance — a  valve  is  1-lOth 
late,  same  as  the  figure  Mr.  Wood  put  in  his  last. 
The  indioator  did  not  say  to  him  that  he  mast 
move  the  exoentrio  forward  lin.  to  oompeosate  for  it ; 
or  if  he  went  to  an  engine  that  had  no  lap  on  the 
valves,  and  he  saw  that  it  woold  do  with  as  mnch 
lap  on  as  would  out  the  steam  off  at  half-stroke,  the 
indicator  never  told  him  how  dnch  lap  he  must  pat 


/- 


on  to  effect  this  purpose.  Nor  does 'the  engineer 
expect  it  to  do  so,  for  hu  knows  that  this  must  be 
obtained  by  minute  raleulations  on  his  part.  If  a 
man,  "strictly  speaking,"  most  difloae  snrh  know- 
ledge as  Mr.  Wood  has  bean  attempting,  he  most 
not  only  have  a  thoroagh  knowladge  of  tiia  iadiMtor, 
bat  he  moat  know  the  trnverHu  of  the  valves,  width 
and  depth  of  steam  ports,  and  he  must  also  know  the 
amount  of  modification  the  valves  have.  To  illus- 
trate it  we  will  take  "  Inquirer's  "  case.  If  his  low 
pressure  engine  valves  have  more  modification  on 
the  edge  than  required  (whieh  seems  somewhat 
maniiast  in  the  ttgare),  he  would  have  to  fnl  them 
forward  unnecessarily  to  compensate  for  what  they 
are  veed  too  deep,  thai  indaciug  an  unnecessary 
amount  of  lap  ou  the  high  pre»Hure  valves.  Just  to 
illostrato  that  the  mollification  of  the  valve  edge 
would  alter  the  amount  cf  lap  on  the  high  prcst,ure 
valves,  we  will  suppose  that  the  piston  required  in 
the  vee  aperture  of  the  low  pre^ure  engine  valves 
an  area  of  Gin.,  to  compensate  fur  them  being  late, 
the  vee  to  be  Oin.  x  'Mn.  on  the  edge,  which  would 
be  an  area  of  6in.,  when  the  valve  traversed  from 
bottom  of  vee  to  the  top  'iin.,  what  the  piston  required. 
On  the  other  hand,  we  wUl  suppose  the  vee  in  valve 
edge  to  be  tin.  x  Uiii.,  wliich  would  give  out  tlie  same 
amount  of  area  as  tiie  fir.^t  Oin. ;  bat  to  effect  this  the 
valves  would  have  to  traverse  ^iu.,  instead  of  *iin.,  so 
that  the  eicentric  would  have  to  l>u  pat  forward 
more  in  the  latter  case  than  in  the  former,  thns  in- 
ducing more  lap  to  be  put  on  the  hit;h  pressure 
valves  in  the  latter  illustration  than  in  the  former. 
Now,  sir,  I  contend  that  Mr.  Wood  cannot,  as  he 
said  at  the  ontitet,  tell  how  much  **  Inquirer "  must 
put  his  excentric  forward,  except  he  knows  the  pre- 
cise amount  of  this  modification.  As  ho  can't  tell 
how  mnch  the  eicentric  must  be  put  forward,  it  is 
useless  for  him  to  say  how  much  lap  he  must  put  on 
the  high  pressure  valves. 

Mow,  sir,  the  original  information  which  he  gave  to 
"  Inquirer "  was  too  definite  to  admit  the  evasion 
which  he  has  attempted  in  his  last,  by  saj'ing  that 
it  is  an  easy  matter  for  any  man  who  has  a  number 
of  engines  under  his  care  to  loose  the  exoantzic,  and 
put  it  forward  sufficient  to  make  the  low  preaaure 
valves  Btwun  soon  enough,  and  then  take  the  high 
pressure  valve  covers  clf,  so  that  he  eaald  see  what 
amonat  of  lap  those  valvas  requirad.  This  infor- 
mation seems  somewhat  better  than  the  original,  but 
he  would  not  most  probably  give  it  in  this  form, 
had  it  not  been  for  what  he  considered  my  opposi- 
tion. Again,  the  information  is  as  much  at  fault, 
when  given  in  this  way,  as  tho  original.  Though  he 
can  see  the  amount  of  lap  that  woold  be  required  on 
one  side,  when  he  turned  the  engine  round  to  the 
opposite  side,  he  would  find  to  his  disappointment  that 
the  other  valve  would  either  require  more  or  less  lap. 
He  has  not  told  us  what  he  would  do  in  that  cose.  I 
expect  he  would  do  the  same  as  many  others  I  have 
met  with — i.e.,  put  on  unequal  lap.  Engineers  of 
practical  experience  believe  in  equal  steaming,  but  to 
effect  this  purpose  they,  unlike  Mr.  Wood,  expect  to 
got  equal  steaming  and  equal  motive  power,  when  they 
have  equal  aperture  in  valves,  equal  expansion,  or  cut- 
off, equal  exhausts,  and  the  exhausts  to  close  up  equal, 
on  both  sides.  If  engineers  don't  get  equal  steaming 
with  this  sort  of  valve  setting,  they  at  once  inquire 
what  ia  the  cause.  If  they  find  it  to  be  induced  by  un- 
equal balancing  of  the  working  materials  they  at  once 
set  to  and  remove  the  cause,  by  putting  sufficient 
balance  at  ■omaecmveuient  and  effective  point  in  the 
machinery.  On  the  other  band,  if  they  discover  that 
it  is  induced  by  the  angularity  of  the  beam  or  the  tm- 
equal  angling  of  the  valve  levers,  they  at  once  set  them 
right.  But  Mr.  Wood  adopts  the  earliest  dodges  almost 
on  record — i.e.,  of  screwing  this  nut  a  bit  and  the  other 
a  bit,  a  practice  I  am  happy  to  know  has  passed  long 
ago  xBto  oblivion  in  the  eyes  of  progressing  engineers. 
It  is  impoeidUe  to  get  a  good  llgnre  in  this  way,  or 
equal  steaming  and  equal  strains  in  the  machinery. 
Again,  if  any  brother  reader  requires  information 
through  the  medium  of  this  paper  on  engineering,  it 
would  be  far  better  for  those  parties  who  require  it. 
and  more  credit  to  those  who  volunteer,  to  give  it  in  as 
direct  a  manner  as  possible,  instead  of  the  way 
which  I  have  just  quoted.  Again,  he  says  in  another 
place  of  his  last,  when  illustrating  his  cose,  that  the 
valves  ol  No.  '2  engine  are  jin.  late.  Well,  we  will  put 
tba  owaBtatio  forward,  so  as  to  make  these  last  valves 
right.  We  ahall  than  rcqam  ^in.  of  l»p  pattiug  on  the 
short  slides.  Now,  sir,  it  does  not  follow  thataaeaase 
both  sets  of  valves  are  driven  by  one  exeesferio  that 
they  are  of  one  traverse ;  but  they  evidently  mast  be  if 
the  low  preaanre  valves  want  putting  (orwatd  {in.,  and 
than  |ia.  of  lap  potting  u  tfae  high  praiTii  ntvva  to 
oomp«a«at«  for  ft.  What  I  aid  "  Infniier  "  moat  do 
was  that  he  must  put  ^in.  of  lap  on  the  exhaust  side  of 
his  valves  (supposing  that  they  steam  from  inside). 
We  will  suppose  that  the  valves  are  iin.  open  on  the 
exhaust  side  when  in  the  middle  of  their  traverse. 
Now  let  "  Inquirer  "  put  }in.  on  each  side  of  tho  valves 
on  the  exhaust  side,  then  the  valves  will  cover  the 
ports  on  the  exhaust  side  |in.  Now  let  him  shorten  the 
rods  between  Jin.,  that  will  bring  the  exhaust  of  tho 
valves  to  the  same  point  from  whence  they  started,  Jin. 
open  in  the  middle  of  their  traverse.  This  done,  he 
has  put  }in.  of  lap  on  the  steam  aide  of  his  valves,  and 
not  the  exhaust,  as  Mr.  Wood  has  said.  The  reason 
why  I  prefer  lapping  valves  in  this  way  is  because  very 
frequently  the  steam  sides  of  valves  are  veed  or  have  an 
uneven  edge,  which  makes  them  more  difficult  to  put 
bits  on;  but  the  exhaust  side  of  the  valves  being 
always  straight  across  the  edge,  or  even,  makes  them 
very  easy  to  put  bits  on.  In  fact,  I  have  had  bits  put 
on  nearly  as  soon  as  I  could  have  the  rods  oat  and 
pieoed  up  again.     But  I  don't  look  at  time  so  much  as 


I  do  good  workmanship  in  thesecajes,  lot  il  tjot 
of  this  sort  is  worth  doing  at  all  it  is  «ottli  dnus 
well. 

I  *»j,  again,  if  "  Inquirer "  gets  eqnil  atMni^ 
with  tlua  amooat  of  lap  he  will  have  no  compresiiffli  a 
his  Uf^  pressure  cylinder.  (By  equal  steammg  1  aac 
equal  valve  apertures,  f  Mr.  Wood's  plan  istiutii. 
in  the  other  case)  the  valves  to  be  im.  open  in  Uc 
middle  of  their  traverse,  to  put  )in.  of  lap  on  the  itiu 
side  by  shortening  the  rods  between  lin.  If  the  Tiltft. 
steam  from  inside  that  brings  the  ralres  on  tlie  n- 
hauat  side  |in.  open,  whan  in  the  middle  of  their  In- 
verse. Yet  he  oays  the  expansion  is  the  some  in  botb 
cases.  Now,  sir,  as  steam  cannot  be  expanded  in  uj 
cylinder  with  slide  valves  attached  without  mskic}; 
them  longer  on  the  face,  it  is  cTideut  that  Mr.  Wiwl 
completely  stultifies  himself.  In  cylinders  that  ut 
steamed  from  inside  by  sbde  valves,  expansion  can  coih 
take  place  from  the  point  wlure  the  t>team  is  cat  o8 
to  the  point  in  the  valve's  traverse  where  the  exhsibl 
side  of  the  valve  comes  in  actual  contact  with  tk 
cylinder  port,  thns  taking  away  the  steam  from  Ibc 
piston. 

Just  to  illustrate  this  I  will  suppose  that  we  have  sa 
engine  whose  traverse  is  IHn.  and  the  ports  3in.,  tbt 
valve  face  to  be  just  sufficient  to  cover  the  ports— t.  r.. 
no  lap  on  either  side.    This  arrangement  would  earn 
the  steam  on  the  pi»ton  the  full  length  of  the  strfdir 
pretty  near  at  the  same  pressme  as  at  the  comnena- 
ment    This  is  what  we  undcntaud  as  no  expansicD. 
Well  we  will  put  Sin.  of  lap  on  these  ralres,  not  in  tlie 
same  way  as  an  engineer,  but  in  the  same  way  as  Mi. 
Wood  adrises  us — t.  e.,  by  shortening  the  rods  betreoi 
6in..  that  would  make  the  exhaust  side  of  the  valves  wide 
open  when  in  the  middle  of  their  travnse.    A  Beiiow 
position  that.  This  arrangemeDt  would  cut  the  steam  off 
at  half-stroke  with  Uin.  trsTerse ;  and  as  the  vtlre-bw 
had  not  been  lengthened  at  the  reiy  identical  spot 
whwo  the  steam  was  being  oat  off  for  the  poipoie  of 
expanding  it  in  tha  cylinder  the  toItc  would  open  on 
the  exhaast  side,  and  this  pmwBl  sxpaniioo  of  lieam 
from  taking  plaee.    The  nlrm,  M  wdJ  as  eihouting 
aoooer.  return  in  thair  own  trsterMnooer.  in  the  same 
prai>ortian  as  he  added  less  by  shartrmag  the  rods  be- 
tween.   Yet  Mr.  Wood  telis  as  that  t^  expansion  is  the         | 
same  in  both  raeer     The  differaoce  tfiere  would  be  in 
these  two  asses  is  that  Mr.  Wood's  mods  ol  lopping 
valves  would  be  to  strain  the  aiaefciimrr  witboul  any 
profit  the  first  part  of  the  ha«-(Mte;  Ihc last  part, 
tho  engine  would  have   to  to  *i»hoat  oaj  moti™ 
power  behind  tlw  pMon  to  raffMt  its  notien.   In 
fact,    the    engine   woold  be  iMafsUe  of  numiig 
if  it  had  any  woA  to  do.    He  wsntt  ne  to  tdl 
him  how  to  lap  valvM  without  incn»iiiii«>h'  pinsue 
at  the  commencement  of  thaetfeke.  1  hwu  uoiieathsl 
I  can  do  that  as  a  rule,  axsept  in  enpnes  thsUs'reno 
lap  on  the  valves  and  the  vaoBamisrusbad  .bnlwiaM 
such  bad  circumstances  as  Uxas  we  maj  Up  ™™  *»  » 
certain  cxtint  without  iiMreanng  the  prtssnie  »t  «» 
commencement  of  the  atraks.    Again  vhen  1  lap  vslvM 
(unlike  Mr.  Wood)  I  o^eet  it  to  be  »  proSt  bj  rstoemg 
the  terminal  preesare  in  a  greater  ratio :  hence  tie 
gain.    Mr.  Wood's  pmotioe  u  such  that  it  stnau  tta 
machinery  when  thera  is  ao  chance  ol  the  tOTual 
pressure  being  in  aay  4sgTee  altered  for  lie  best   u 
No.  261    I    find    him  giviuK   "EeUvot"  inlonaaliM 
similar  to  that  which  be  has  been  dealing  o«tt»"I» 
quirer."    Witiioal  kiwiring  anyUiing  about  tij*  »?» 
arities  of  the  engine't  constmction,  he  says  "Bdii« 
must  put  {in.  of  lap  OB  the  steam-side  olhiBValv«;ia 
in  the  next  breath  ha  lavs  he  mnst  cut  as  much  nt « 
•xhaoat  aide  of  theae  valves.     Now.  sir.  this  wonld  h.n 
the  effect  of  etrainiag  the  maeWnery  without  a  nil 
degree  altering  tke  terminal  pressure.    For  jut  ■> 
much  Boonarms  he  pat  the  ezoentric  forward,  t",?*" 
pensate  forth*  lap,  it  would  hagio  to  exhaust   Tlx" 
IS  nothing  galaafl  nj  lapping  vau  ves  in  this  way  at^ 
unnecessarv  atrains,  as  far  aa  expansion  of  itom  > 
concerned.    Ag^  ha  talks  ateat  the  practice  and  ui 
of  the  indioator  baiac  Ajine  art.     I  say  that  the  pnt- 
tioe  and  ase  of  the  iadioator  ia  a  science,  not  sz  u>j 
hence  science  is  knowledge.     Art  is  the  ap^catka  a 
that  knowledge  to  practical    purposes,      vfliin  f< 
engineer  sncoeisds  ao  tar  with  the  ns«  of  the  iadioit' 
as  to  nndentand  its  delineatioD  on  the  paper,  thn.* 
not  tiU  then,  will  he  be  able  to  oonert  it>  taaahi>».>> 
practical  porpose*.    Mow,  sir,  I  ooBtand  that  saa  *; 
formation  as  Mr.  Wood  baa  been  giviag  to  "Juf^ 
aad  "  Belivot"  cannot  be  diffused  witha«l  hnoaiat**' 
MOtioaiars  of  the  engine's  cousttn^aao.     Again  V 
raata  of  Ins  aoperior  knowledge  of  diagiams,  ss^* 
tk*  aaaay  of  yaar  namerons  laadun  wlio  oaa  spca^  " 
his  good  jodnavt  of  tlie  aaae.    WeU,  we  let  pait» 
■peak  whan  Uia  qiiiit  aovm  thnn  in  this  direction.  M 
far  as  mj  iadgaiaat  goaa  the  very  flgnre  whish  he  g>« 
to  "  Inquirer  "  aad  specified  to  be  good,  a  prognso<< 
driver  wonld  scarcely  consider  worth  his  notice ;  *ti  > 
should  think  it  would  be  mnch  less  so  with  a  progrte- 
■ive  engineer.  Edward  MaLbo'' 


PRE-ADAMITE  HAN. 

[89]  Sir.— Would  it  not  have  been  better  had  J- 
Sargent,  jun.,  enquired  into  the  above  subject  somewfast 
more  ere  he  challenged  public  discussion  in  the  oolnanni 
of  yonr  valuable  journal — a  jonmal,  let  me  aay,  *'>''^ 
I  have  always  found  to  be  devoted  to  the  notiee  ei 
really  useful  and  instmctire  subjects  of  general  iatanst 
to  its  readers.  Surely  yonr  oorrespondent  cannot  bars 
read  the  "  Book  of  Books,"  and  eomi>ared  the  aanative 
of  the  Creation  with  the  opinions  enunciated  hj  oo 
best  modem  geologists  and  pahaontologists,  or  be  wonld 
never  have  made  such  an  application  as  be  does  IB 
your  last  number  now  before  me.  Had  he  don"  ao,  »• 
stead  of  doubting  the  truth  of  the  Biblical  w:<'0"'|vT 
must  have  been  compelled  to  acknowledge  tb«  P«r»e- 
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tion  of  th«  divine  order  of  creation,  inasmnch  aa  man 
oonld  not  possibly  hate  existed  at  the  same  period  oa 
those  monsters  shown  in  the  fossil  state  at  cor  British 
Moaenm,  and  b;  models  is  tha  gronnds  of  the  Crystal 
PaUee,  the  earth  not  being  then  in  a  fit  state  for  his 
reception.  ... 

Han  being  the  crowning  work  of  Ood,  required  that 
every  snborSnate  thing  shonld  be  previously  perfection; 
and  let  sceptics  sneer  as  they  will,  every  new  discovery 
only  tends  to  re-verify  the  truth  of  the  Mosaic  descrip- 
tion—leaving oat  all  theory  as  to  the  duration  of  each 
"  day  "  mentioned  therein. 

Had  man  existed  with  the  lohthyosanms  and 
mesiosaoms,  4c.,  undoubtedly  we  shonld  have  fonnd 
his  bones  aa  well  aa  theirs,  bnt  such  is  not  the 
case ;  and  so  far  as  I  can  learn,  no  instance  has  been 
noted  of  the  discovery  of  hnman  remains  in  any  deposits 
except  those  of  very  recent  times. 

As  one  who  signed  the  declaration  of  stndants  of  the 
natural  sciences  in  connection  with  the  scriptural 
aucoimt  some  four  years  since,  I  am  not  disposed  to 
enter  into  any  argument  as  to  the  truth  or  error  of  the 
latter,  bnt  I  would  certainly  advise  Mr.  Sargent  to  look 
caiefnlly  at  the  subjects  I  have  named  and  take — say 
Biehardson's  "Geology  and  Patoontology,"  published  by 
Bohs,  at  about  Ss.,  and  make  comparisons.  If  those 
do  not  convince  him,  I  am  afraid  that  no  nnmber  of 
letters  in  the  EitousH  Mechasic  will  do  so. 

T.  8.  COMISBEI. 


[90]  Sib,— I  see  in  the  Ekolibh  Mechanic  for 
8th  July  that  one  of  your  correspondents  wishes  for  a 
discnssion  of  this  matter.  By  "Pre-Adamile  Man"  I 
snppose  he  means  pre- historic  man.  The  use  of  the 
phj^ae  *'pre-adamite*'  is  rather  unfortunate.  With  Adam 
m  have  nothing  to  do,  and  we  only  raise  a  certain 
hnlla-balloo  if  we  speak  of  his  predecessors.  In  our  dis- 
coasion  of  matters  on  natural  science  we  have  naught 
to  do  with  what  is  called  theology ;  that  is  a  science  to 
itaelt— having  in  it  mnoh  that  is  tme  and  much  that  is 
false.  Adam  maf  have  been  the  first  man  or  he  may 
not  Sejence  does  not  care  to  ask.  All  Science  wants  to 
knew  is.  Whence  did  man  come  and  when  t  The 
latter  of  these  questions  is  the  one  your  oorrespoudeat,  I 
presume,  wishes  to  raise.  I  suspect  few  will  at  this  day 
restiiot  the  period  of  man's  existenoe  upon  the  plobe  to 
(he  irix  tiioosand  years  until  now  prescribed  to  it.  The 
nnmaroaa  diaooveries  of  flint  flakes  made  within  the 
past  few  years — the  conelusions  to  which  learned  and 
thOTODgh  students  of  ethnology  and  geology  have  been 
forced  to  come — new  truths  learned  from  comparative 
philology  and  new  insights  gained  into  man's  geolo- 
gical rdationa — these  and  other  things  have  led  most 
of  our  leading  men  of  science  to  at  any  rate  this  con- 
elanon,  that  the  age  of  man  as  a  species  is  not  to  be 
reckoned  by  thousands  of  years.  Were  it  not  that  the 
opinion  forces  itself  upon  us  that  this  subject  is  not  the 
one  best  adapted  for  discussion  in  a  journal  designed 
for  workmen  rather  than  speculators,  we  might  proceed 
to  fill  pages  with  a  pr^ett  of  what  has  been  done  in  this 
department  of  science.  Those  who  wish  to  make  them- 
aenes  thoroughly  conversant  with  the  subject  can  do  so 
io  the  ^ages  of  Lyell,  Page,  and  others.  To  those  who 
only  wish  io  know  the  general  condusion  to  which 
Bcientiflo  men  have  come  perhaps  the  following  may 
be  of  nse.  I  extract  it  from  Page's  "  Han — ^Where  ? 
Whesee  ?  Whither  t"  "  Historically  we  can  have  no 
certain  evidence  of  the  outgoings  and  incomings  of 
those  early  races  which  prw»ded  all  history.  Even 
mre  tradition  reliable  and  history  certain,  it  is  as  im- 
posaible  for  the  race  as  it  is  for  the  individnal  to  trace 
itself  back  to  its  origin.  We  can  only  arrive  at  a  notion 
of  maa's  antiiiiuty  by  inductiva  reasoning  from  the 
evolntions  of  nationalities,  the  growth  of  language  and 
the  progreas  of  civilization ;  and  the  indoction  for  all 
me-nistoric  time  must  be  founded  exclusively  on  the 
diaoovaries  of  geology.  Geologically  there  is  the 
amplest  evidence  of  man  having  been  an  inhabitant  of 
we^em  Europe  for  ages  preceding  the  popularly  re- 
oeivad  chronology.  Man's  occupation  of  Europe  does 
not  flx  the  measure  of  his  antiquity  in  northern  Africa 
and  Asia,  to  which  everything  points  as  the  region 
from  which  the  races  of  Europe  were  descended ;  and  the 
discovei7  of  pre-historie  remains  in  Asia  cannot  be  re- 
ipirded  as  the  earliest  indications  of  the  hnman 
raoe ;  bat  geology  must  seek  tor  the  earliest  traces  of 
nuui  in  the  regions  that  are  now  occupied  by  the  lowest 
varieties — thus  implying  an  antiquity  for  the  hnman 
■pedes  that  cannot  be  expressed  in  years  and  centuries, 
Imt  only  relatively  to  other  geological  events."  We 
may,  I  think,  regard  this  as  the  conclusion  which  geo- 
leg;  forces  upon  us— via.,  that  man  has  existed  for  ages, 
bat  that  he  is  the  but  of  k 


W  be  is  the  greatest. 


the  series  of  organized  beings 
H.  P.,  Hull. 


PEDE8TBUN  TOUBS. 

[91]  Sib, — I  have  been  a  subscriber  to  your  de- 
lightful and  ever-improving  periodical  for  nearly  two 
^•an,  and  have  derived  much  valuable  assistance  from 
it  in  my  efforts  as  an  amateur  astronomer.  I  am 
plad  to  see  the  subject  of  pedestrian  tours  now  engag- 
ing attention,  and  I  write  in  the  hope  that  I  may  be 
able  to  give,  as  well  as  receive,  some  information. 
For  several  years  past  I  have  spent  my  snmsner  vaca- 
tion In  rambles  through  various  parts  of  England  and 
Wales,  and  can  therefore  speak  practically  as  to  the 
bast  mode  of  successfully  carrying  out  such  an  expedi- 
tion, and  of  the  delight  which  may  be  derived  from  it 
I  have  jast  returned  from  a  wedi's  ramble  through 
Soaex,  in  which  I  have  been  (oliu,  and  daring  which  I 
have  ridted  many  places,  having  walked  upwards  of 
100  miles.  In  1886  I  took  nearly  the  same  route  as 
that  mentioned  by  your  correspondent  "  B."  in  yonr 
hut  nnmter,  except  that  I  started  from  Bhyl,  and  ex- 


tended my  walk  through  Conway  and  Oswestry,  as.  far 
as  Shiftnall. 

I  have  no  doubt  that  many  of  your  readers  would  like 
to  undertake  such  a  tour  if  they  knew  how  to  arrange  it 
inexpensively.  When  I  did  the  above-mentioned  trip 
in  company  with  a  friend,  we  spent  11  days  in  walking, 
and  I  find  from  my  diary  kept  during  the  tour  that  my 
share  of  the  expenses  came  only  to  £3  Is.  Bd.  If  we 
had  adopted  the  plan  suggested  by  "  B,"  of  breakfast- 
ing at  a  good  hotel,  our  expenses  would  have  been 
very  much  heavier.  Our  method  was  to  sleep  at  an  inn, 
to  start  on  the  first  thing  in  the  morning,  and  prepare 
all  our  meals  out  of  doors  with  portable  apparatus 
which  we  carried  in  onr  knapsacks.  If  any  one  Tritihes 
for  information  with  regard  to  this  apparatus,  I  shall 
be  very  glad  to  give  it  through  yonr  pages. 

I  want  to  get  a  hint  or  two,  from  any  reader  who  has 
had  experience  in  such  tours,  as  to  the  best  sort  of  boots 
or  shoes  for  walking.  I  can  walk  any  distance  without 
becoming  leg-tired,  but  with  ordinary  covering  for  the 
feet  I  get  blistered  feet,  and  this  very  mneb  interferes 
with  the  enjoyment  of  snch  trips.  In  return,  any  in- 
formation which  I  can  famish  to  intending  tourists, 
either  as  to  routes,  places  of  interest,  good  and  ubeap 
honses  for  sleeping,  or  arrangemeuts  with  regsird  to 
provisions,  4c.,  vrifi  be  most  gladly  given. 

Brighton,  Sussex.  ScHOLAsnoug.. 

A  CURIOUS  SENTENCE. 

[921  8m, — The  following  is  a  curious  sentence, 
and  if  you  think  it  worth  inserting,  it  will,  I  have 
no  doubt,  interest  many  of  your  readers. 

"  Bator  Arepo  Teret  Opera  Botas." 

English: — Cease  bx>m  your  work.  The  sower  will 
wear  away  his  wheels  I 

1.  It  spells  backwards  and  forwards  the  same. 

S.  The  first  letter  of  each  word  spells  the  first  word. 
The  second  letter  of  each  word  speUs  the  second  word, 
and  BO  on  with  the  third,  fourth,  and  fifth  letters. 

8.  Beginning  with  the  last  word,  the  Ust  letter  of 
each  word  spells  the  first  word,  and  so  on  with  the 
fourth,  third,  second,  and  flrst  letters. 

Reo.  Ptlexkotok. 

Heads-buildings,  Bridgnorth. 


LUNAR  COSUOLOOY. 

[98]  Sir, — A  continued  series  of  critical  observa- 
tions  of  the  surface  of  the  moon,  by  the  aid  of  superior 
telescopes  and  repeated  examinations,  do  not  tend  to 
establish  the  feeling  that  any  corresponding  physical 
resemblance  npon  the  snrface  of  the  earth  can  be 
identified  with  the  surface  of  the  moon  or  suggest  like 
causes  of  operation  ;  but,  on  the  contrary,  in  nearly 
every  particular  the  surfaoe  of  the  moon  is  different  to 
the  surface  of  the  earth,  and  also  in  the  smaller  gravity 
of  the  materiala  and  the  absence  of  meteorological  in. 
flnences  in  altering  the  surface  daring  vast  periods  of 
time. 

Probably  appropriate  lunar  names  will  ultimately  be 
used  to  distinguish  remarkable  and  special  appear- 
ances, and  the  words  "  «ai "  and  "  roIcono«  "  will  disap- 
pear from  the  fanciful  and  poetic  descriptions  intended 
to  represent  popular  resemblances  to  types  on  the  earth. 
It  is  contended  that  the  moon,  as  it  at  present  exists, 
is  the  union  of  what  once  were  vast  numbers  of  small 
spheres,  with  fluid  interiors,  of  different  sizes ;  that 
rmgs  surrounded  the  earth  like  the  rings  round 
Saturn ;  that  these  rings  were  composed  of  an  aggre- 
gation  of  small  satellites ;  and  that  the  whole  identical 
mass  of  matter  in  a  half  flnid  state  has  by  the  coales- 
cence of  the  materials  been  united  into  one  moon, 
and  left  traces  of  the  multitude  of  small  hollow  spheres 
in  the  nnmeraus  craters  and  circular  ridges,  in  the  form 
of  wrecks,  which  in  some  respects  slightly  resemble 
the  craters  of  volcanoes,  on  the  surface  of  the  moon. 

It  is  possible  that  the  diameters  of  the  small  satellites 
varied  from  ten  yards  to  '20,000  yards,  and  an  ideal 
section  of  the  moon  in  any  direction  would  reveal  the 
mechanical  amalgamation  of  a  variety  of  frootnred 
spheres,  and  indicate  the  antecedent  conformations. 
Perhaps  any  general  inspection  of  the  sectional  interior 
of  the  moon  would  confirm  the  theory.  The  transfor- 
mation  of  these  flat  rings,  composed  of  an  aggregation 
of  small  spheres  or  sstellites,  into  one  moon  by  an 
operation  of  gravity  is  one  of  the  grand  events  of  the 
past  in  lunar  coemology. 

The  vestiges  left  on  the  surface  of  the  moon  are  chiefly 
the  shattered  remains  of  former  small  hollow  globes, 
and  these  significantly  indicate  the  relative  proportion 
of  thickness  of  the  outer  crust  or  shell  and  the  rela- 
tively fluid  matter  in  the  centre  of  each  small  sphere. 
Probably  the  pleasure  of  tracing  back  some  of  the 
changes  on  the  surface  of  the  moon  will  appear  as  in- 
teresting as  any  intelligent  investigation  into  natural 
history  when  contemplated  as  the  work  of  immutable 
laws  and  the  proof  of  design. 

As  a  theory,  the  modiu  operandi  will  snpply  matter 
for  discussion,  snch  as  the  mineral  characteristics  of 
the  interior  fluid  mass  of  each  sphere,  the  distribu- 
tion of  tha  fluid  masses  over  some  parts  of  the  snrface 
of  the  moon  constituting  an  appearance  of  flat  planes, 
settlements,  and  floors,  but  still  thickly  filled  in  with 
the  vestiges  of  former  fragments  of  outer  shell,  and 
partially  submerged  in  what  was  once  relatively  fluid 
mineral  matter  liberated  by  the  fracture  of  the  enter 
sheila.  In  some  directions,  and  radiating  from  a 
centro,  these  fluids  give  the  appearance  of  the  streams 
of  lava  from  a  volcano  by  the  last  distributioBs  and 
settlements  of  the  t^ical  lava  of  the  burst  shells  of 
the  spheres  or  satellites. 

At  the  same  time  that  this  ^reat  conToUon  took 
place,  an  equally  salutary  provision  was  made  upon 
the  surfaoe  of  tha  earth  in  the  predpitstion  of  the 


entire  mass  of  the  waters  of  the  ocean  for  the  first  time 
on  the  surface  of  the  globe,  and  providing  a  permanent 
medium  of  ultimate  stability  in  the  liberty  of  this 
mighty  ocean  pendulum.  From  this  period  meteoro- 
logical changes  took  place,  and  the  full  developments  of 
organized  beings,  by  suitable  climates,  in  almost  infinite 
variety  and  in  systematic  order,  a<laptcd  to  the  pre- 
pared conditions  of  the  surface  of  the  earth,  were 
perpetuated  by  selection. 

LiTTOB  BABET  COHCHAS. 


SHIPS'  PUMPS. 

[94]  SiB,— Permit  me  to  thank  "O.  A.  S."  for 
his  reply  to  my  query,  "  The  Goat  and  the  Grass- 
plot."  1  wish  the  above  gentleman,  or  some  one  con- 
versant with  the  subject,  would  inform  me  what  he 
considers  to  be  the  heat  puxcha&e  for  ships'  pumps.  The 
wee-gee  and  fly  wheel  ore  the  best  I  know,  and  answer 
the  purpose  generally  ;  but  if  a  vessel  spring  a  leak 
either  will  soon  exhaust  a  crew,  which  I  know  from 
experience,  having  bad  to  keep  'i2  hoars  at  the  latter 
purchase,  after  my  crew  were  exhaustod,  in  1865.  I 
have  materially  assisted  the  wee-gee  by  making 
a  pendulum  of  a  121b.  shot ;  bat  something  much 
better  than  that  is  needed,  leaving  steam  out  of  the 
question.  Capt.  Baxxeb. 

86,  Crane-grove-terrace,  Holloway-road. 


THANKS. 

[96]  Sn,— I  ffel  that  I  shall  be  doing  no  more 
than  to  echo  the  sentimenta  of  yonr  optical  readers  by 
returning  sincere  thanks  to  yonr  talented  corre- 
spondent,,the  Rev.  T.  W.  Webb,  for  kis  able  exposition 
of  the  abstruse  and  difflcnlt  intricacies  upon  which 
optical  defiinition  depends.  Such  information  from 
such  an  authority,  oud  in  a  st^le  so  felicitous  and 
unassuming,  must,  I  am  t^ure,  elicit  the  warmest 
admiration  of  all,  while  it  constitutes  a  painstaking 
and  truthful  analysis  of  principles  which  are  generally 
too  imperfectly  understood,  but  are  nevertheless  of 
the  highest  optical  importance. 

W.  Ptbkisb. 

THE  OPTICAL  BRICKLAYERS  TELESCOPE. 

[96]  Sib,— I  am  afraid  that  "  Optical  Bricklayer  " 
may  be  a  long  time  discovering  the  merits  of  bis  f^in. 
mirror,  unless  he  adopts  a  more  s^-stematic  method  of 
proving  its  figure,  l^erbaps  the  valuable  letters  of 
Mr.  Webb  may  help  him  to  do  this ;  if  not,  I  would 
advise  him  to  test  it  by  the  process  described  in  the 
last  volume  of  the  Ueohaxic,  pages  832  and  857.  This 
will  set  his  mind  at  rest  once  and  for  ever  as  to 
the  actual  figure  his  mirror  has. 

The  heavenly  bodies  are,  perhaps,  as  a  rule,  about 
the  most  unsatisfying  things  which  can  be  selected  at 
tettt  of  a  powerful  telescope,  and  while  stars  may  no 
doubt  render  important  service  in  the  process  of  test- 
ing, on  account  of  the  almost  infinite  parallelism  of 
the  rays  which  proceed  from  them,  why  they  shonld 
be  considered  Utt  ot^teU  when  focussed  in  the  ordinary 
way,  I  am  quite  at  a  loss  to  know,  and  why  it  is  that 
objects  that  are  so  exceedingly  sensitive  to  atmospheric 
inequality  as  to  be  always  changing,  should  be  selected 
as  standards  of  comparison  is  an  enigma  that  I  mast 
leave  to  others  to  solve. 

It  certainly  seems  feasible  that  a  U>t  in  order  to 
become  so  ought  to  be  as  exempt  from  change  as  any- 
thing can  be,  and  not  be  subject,  as  a  star  is,  to  endless 
distortions  and  caprices  of  the  atmosphere.  In  this 
particular  a  thermometer  bulb  in  sunshine  has  no 
doubt  an  advantage  over  a  star,  but  a  watch  dial  can 
scarcely  be  a  test  of  definition  with  a  large  telescope, 
although  it  may  be  a  moderately  good  test  of  achro- 
matism in  the  case  of  a  refractor ;  but  whatever  test 
is  used,  the  proper  time  for  its  obser\-ation  (even  with 
terrestrial  tests)  is  of  great  importance.  Noon  is 
generally  a  very  bad  time.  Perhaps  the  best  time  of  all 
for  steadiness  is  generally  aboat  one  of  two  hours 
before  sunset,  especially  after  a  cloudless  day.  "  Opti- 
cal Bricklayer  "  need  not  bo  at  oil  surprised  he  cannot 
get  on  with  Saturn.  I  may  tell  him,  as  an  example  of 
this,  that  two  evenings  since  I  was  looking  at  Batum 
with  a  9in.  reflector,  and  Sin.  refractor  simoltaneously, 
and  I  got  decidedly  better  definition  with  the  Sin.  than 
with  the  9in.,  although  the  defining  and  separating 
power  of  the  mirror  is  more  than  doable  that 
of  the  refractor.  This  simply  shows  how  much 
atmosphere  and  aperture  have  to  do  with  definition. 
As  to  stars,  a  power  of  1*20  on  a  1\m.  mirror,  is 
scarcely  enough  at  any  time  to  give  clear  and  sharp 
discs.  Doable  that  power  would  bo  for  better  if  the 
mirror  is  truly  figured;  but,  with  every  precaution, 
doubts  may  still  arise,  unless  a  mode  of  testing  is 
used  which  docs  not  depend  on  atmospheric  conditions. 
W.  Pcbxisb. 

SECRET  OOIS  FOR  TELEGRAMS. 

[97]  Sib, — I  purchased  in  London  the  otkar  day  a 
small  work  described  as  "  A  Secret  Code  for  Telegrams, 
4o.,"  which  I  find  has  been  extensively  advertised  and 
recommended.  I  think,  however,  that  the  author 
should  acknowledge  that  hissystem  is  merely  a  rtehimf; 
with  some  very  oseless  condiments,  of  one  of  the  many 
methods  given  by  Uishop  WUkins,  in  his  "  Mercurie, 
or  the  secret  and  swift  messenger,"  The  four  imposing 
puzzle  pages  of  alphabets  at  the  end  of  this  "  Beerot 
Code "  made  me  at  first  believe  that  something  new 
was  concealed  under  them,  but  by  using  the  worthy 
bishop's  method  I  succeeded  in  producing  the  exact 
cypher  of  this  modem  writer,  using  his  own  sentences 
as  examples.  The  method  adopted  by  Wilkins  is  to 
write  down,  first  the  alphabet  in  its  ordinary  form,  and 
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under  the  letter  A  to  write  in  a  vertical  line  the  letters 
of  any  nlected  word,  completing  the  Mveral  aiphabeta 
M  below — key-word  "  mines." 

A    B    C    D    E    Ac. 

M  N  O  P  <j  &e. 

I  1  K  h  Ji  ic 

N  O  P  Q  R  &:. 

E  F  O  H  I  tiC. 

8  T  U  V  W  4c. 

II  it  were  reqnired  to  write  the  word  babe  the  first 
letter  would  be  N,  which  stands  under  B  in  the  tirstUno, 
the  next  I,  which  is  under  A  in  the  second  line ;  the 
third  0,  which  corresponds  to  B  in  the  third  line,  and 
the  foorth  I  from  the  fonrth  line.  The  next  letter 
wonld  be  taken  from  the  fifth,  and  then  the  first,  second, 
ftc.,  would  be  nsed  again  in  order.  Oor  "  Babe,"  then 
wotUd  be  NIOI.  The  cipher  words  would  be  always 
of  the  same  length  as  the  key-word,  a  space  being  left  as 
the  last  alphabet  is  nsed.  The  diOlcnlty  of  this  cypher 
consists  in  the  fact  that  the  same  letter  has  several 
diflerent  signs ;  thus  B  is  first  N,  then  O,  whilst  A  and 
£  are  both  represented  by  I-  This  cypher  is  described 
in  fall  in  the  editiott  of  Wilkins,  pabUsfaed  180*2,  vol.  ii, 
p.  39.  It  has  only  one  objeetion,  however,  which  is  this, 
that  if  any  particular  word  be  certain  of  being  found 
somewhere  in  the  cypher,  such  as  a  proper  name,  or  the 
title  of  a  racehorse,  dtc.,  the  whole  can  be  unfolded  iu 
a  few  minutes.  If  a  few  details  of  this  method  would 
amuse  your  readers  I  will  willingly  write  again.  I 
have  no  wish  to  injure  the  sale  of  the  little  book, 
which  is  cheaper  and  more  easily  procurable  than 
Willuns's,  and  contains  also  an  ingenious  notion  as  to 
numerals,  which  I  have  no  right  to  publish.  I  do  not 
doubt  his  good  faith,  and  can  fancy  his  exclaiming 

Peresnt,  qui  me*  ante  me  dixerint, 
or,  in  the  vernacular, 

Confound  the  nasty  seribes,and  those  who  tanght  them, 
Viho  thought  my  thoughts  before  I  ever  thought  them  1 
___^__      CBTPToaaAPHHIi. 

EliECTBO-PLATING  AMD  QILDINO. 

[98]  Sot,— I  think  M.  Schneider  [4228]  will  find  the 
following  a  most  efBcaeions  method  to  pursue  for 
electro-plating  and  gilding.  The  solution  of  silver 
nsed  for  plat^g  consists  of  cyanide  of  silver  dissolved 
in  cyamd«  of  potassium,  which  may  be  prepared  in 
various  ways.  The  method  generally  adopted  is  as 
follows : — Metallic  silver  is  dissolved  in  four  parts  of 
nitric  acid,  diluted  with  one  part  of  water ;  the  diluted 
Acid  is  heated  in  a  vessel,  and  the  silver  is  added  by 
degrees.  M.  Schneider  must  avoid  breathing  the 
fnmes  which  ascend,  as  they  are  highly  deleterious. 
The  metal  being  dissolved,  the  solution  is  emptied  into 
a  larger  vessel  and  diluted  with  water.  To  this  is 
added  a  solution  of  cyanide  of  potassium,  so  long  as  a 
precipitate  is  formed.  This  is  cyanide  of  silver.  When 
the  precipitate  has  settled,  the  Ucjuid  is  decanted,  and 
the  precipitated  cyanide  of  silver  is  thoroughly  washed 
so  as  to  effectually  dissolve  out  the  soluble  salts.  A 
solution  of  cyanide  of  potassium  is  then  added  to  the 

Sreeipitate  nntil  it  is  all  dissolved.  The  resulting 
quid  c<mstitates  the  cyanide  of  potassium  and  silver, 
and  forms  the  plating  solution.  It  ought  to  bo  filtered 
previous  to  using,  as  there  is  nearly  always  formed  a 
black  sediment  composed  of  iron,  silver,  and  cyanogen, 
which,  ii  left  in  the  solntion,  would  fall  upon  the  surface 
of  the  article  receiving  the  deposit  and  make  it  rough. 
The  cyanide  of  potassium  used  to  dissolve  the  cyanide 
of  silver  m»  be  so  diluted  that  the  plating  solntion, 
when  formed,  shall  contain  loz-  of  silver  in  the  gallon. 
Articles  that  are  to  be  plated  are  first  boiled  in  al- 
kaline ley,  to  free  them  from  grease,  then  washed  from 
the  ley,  and  dipped  in  dilute  nitric  acid,  which  removes 
any  oxide  which  might  be  formed  upon  the  surface ; 
they  are  afterwards  brushed  over  with  a  hard  brush 
and  very  fine  pumice  (known  by  oilmen  as  F  F  F  F). 
The  alkaline  ley  shonld  be  in  a  caustic  state,  which  is 
easily  effected  by  boiling  the  carbonate  with  slaked  lime, 
nntil,  on  the  addition  of  a  little  add  to  a  small  drop  of 
the  solntion,  no  effervescence  occurs.  When  the  lime 
has  settled,  the  clear  liquid  is  fit  for  use.  The  ley 
should  have  about  (lb.  of  soda  ash,  or  pearl  ash  to 
the  gallon  of  water.  The  article  being  thoroughly 
cleaned  and  dried,  has  a  copper  wire  attached  to  it. 
It  is  then  dipped  in  nitric  acid  as  qnickly  as  possible, 
and  washed  through  water,  and  then  immersed  in  the 
silver  solntion  and  attached  to  the  battery,  as  at  A  in 
Fig.  1.    In  large  manufactories,  where  a  great  many 


things  are  plated,  a  Bnnsen's  battery  is  used,  but  fo 
amatenis  a  Daniel's  would  be  best.  The  article  is 
instantaneously  coated  with  silver,  and  ought  to  be 
token  oot,  brushed,  and  replaced.  ^  In  the  course  of  a 
few  hours  it  is  token  out  again,  brushed  and  polished. 
Fig.  2  will  illustrate  the  plan  pursued  in  large  estab- 
lishments. D  is  a  large  vat  containing  solution ; 
B  and  C  are  two  brass  rods  placed  along  the  top  of 
the  vat  and  to  each  of  which  a  wire  from  the  battery 
is  attached.  The  advantage  in  this  arrangement  is 
that  you  can  have  more  than  one  rod  across  the  vat 
from  each  pole  as  a,  a',  b.  This  plan  is  generally  adopted 
when  there  are  a  great  many  articles  and  it  becomes 


necessary  to  use  mox«  than  one  plate.  U  the  object 
has  been  already  plated  and  part  of  the  silver  has  worn 
oS,  the  whole  ought  to  be  separated.  The  solution 
used  for  stripping  off  the  silver  is  composed  of  strong 
sulphuric  add  (vitriol)  to  which  a  little  nitrate  of 
potash  is  added  -,  the  article  is  laid  in  this  solution, 
which  will  dissolve  the  silver,  without  materially  affect- 
ing the  copper,  Ac ;  ssdtpetre  is  added  by  degrees,  as 
occasion  requires ;  and  if  the  action  is  slow,  a  little 
heat  is  applied  to  the  vessel  which  contains  the  stripping 
solution.  The  artide  should  then  be  polished,  cleaned 
and  treated  as  above. 

The  solntion  for  gilding  is  made  by  dissolving  gold 
in  four  ports  of  nitro-muriatic  acid;  water  is  then 
added,  and  the  solution  is  treated  with  cyanide  of  pot- 
assium in  the  same  way  as  silver.  The  solution  should 
be  heated  when  used.  It  is  advisable  to  plate  nil 
ortides  before  gilding.  Three  minutes  will  be  quite 
sufficient  to  gild  any  article. 

Before  regilding  articles  which  are  partly  covered 
with  gold,  or  when  the  gilding  is  imperfect,  and  the 
articles  require  regilding,  the  gold  shonjd  be  removed 
from  them  by  putting  them  into  strong  nitric  acid,  and 
when  the  articles  have  been  placed  in  the  add,  by 
adding  some  common  salt,  not  in  solntion,  but  in 
cfystids.  The  articles  should  then  be  polished  and 
treated  in  the  usual  method. 

Thus  far,  Mr.  Editor,  I  have  endeavoured  to  answer 
M.  Schneider,  and  shall  be  willing  to  reply  to  any 
further  queries  that  I  am  able. 

258,  Eingsland-road.  W&lteb  J.  Nicuolls, 


SQUAIUKG  THE  CIBCLE. 
[99]     Sib,— Seeing  that  one  of  yonr  abler   corre- 
spondents in  last  issue  of  the  Enoubb  Mkciukic  has 
v.- — "^  tried  so  impossible  a 

z'         \cDE  tiuik  as  that  of  squar- 

' "Ji^'LLi ^  i„g  the  circle— I  mean 

the  rectifying  of  the 
circumference  of  the 
same  figure — ^yon  will 
no  doubt  allow  me  to 
give  to  those  interested 
in  the  subject  a  more 
precise  and  perhaps 
more  valnable  construction  through  the  medium 
of  your  columns. 

I  refer  myself  to  figure  annexed,  so  as  not  to  en- 
croach too  much  on  the  space  offered  to  yonr  sub- 
scribers. 

A  diameter  has  been  drawn  through  a  circle,  and 
produced  in  the  direction  of  H,  the  radius  divided  into 
five  equal  parts,  and  three  of  these  separate  ports 
carried  from  B  to  C,  D,  and  E,  so  that  if  the  diameter 
be  represented  by  d  and  the  radius  by  r, 

lL'.AD=i?randAE=^»'. 
6  5  5 

A  O  is  a  perpendicular  to  the  said  diameter,  and  F  a 
point  on  uie  same,  fixed  so  that  A  F  —  r,  and  A  G  may 
equal  the  linear  distance  F  C.  F  has  been  joined  with 
£,  and  through  G  a  parallel  to  F  E  (G  H)  has  been 
drawn,  intersecting  the  prolongation  of  the  said  dia- 
meter in  H.  AH  represents  exactly  up  to  the  6th  ded- 
mal  ind.  the  rectilinear  length  of  the  cirounference, 
for  by  similar  triangle^  A  F  0  and  A  G  H,  we  have 

AF:AO  =  AC:AH, 
or  substituting  known  magnitudes  for  the  above  quan- 
tities, and  regiemhering  the  Pythagorean  proposition 
as  well  as  the  construction,  we  receive 


AC  =- 


or  AH 
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A  H 


146  ' 
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18  r. 
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18r 
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^i^-i"  V^"« 
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therefore,  taking  the  diameter  to  be  nnity,  we  have 

A  H  =  81416919  .... 
which  result  shows  a  difference  in  the  first  seven  ded- 
mal  places,  when  compared  with  the  Lndolphine  (t)  of 
seven  units  in  the  seventh  decimal,  and  not  already  in 
the  second,  as  in  Mr.  Proctor's  solution. 
A  MEMBF.n  or  the  Ekoubh  Mechahics'  Scisit- 

TIFIC  AND  MeCHANICAI.  SOCIETY. 


GREAT  CntCIxE  SAILINO. 

[100]  SiB,— Seeing  in  the  Mechanic  thai"  T.S.H." 
and  "  L.  M."  had  found  the  distance  from  Cape  Good 
Hope  to  Port  Jackson  to  be  6,816  miles  and  6,824  re- 
spectively, and  hav- 
ing travelled  that 
distance  several 
times,  and  always 
reckoning  it  to  be 
under  6,000, 1  com- 
puted the  distance, 
and  found  the  re- 
sults as  figured. 
WeU,  this  did 
soMTH     pr>i.E  not     ogiee     with 

theirs.  I  tried  it  again,  and  again  still  the  same 
results.  I  then  compnted  it  by  "  Mercotor's " 
prindple — (i.e.,  supposing  the  earth  to  be  a  pUin), 
and  found  it  to  be  6,7^  miles,  which  oomes  nearer 
to  Mr.  Dyer's  distance,  but  it  should  be  remem- 
bered that  angle  J  is  mocb  too  small  to  give  this 


distance  correctly.  I  felt  rather  annoyed  at  my  vork 
not  agreeing  with  theirs,  but  as  they  were  no*  amOaa^ 
they  had  perhaps  nsed  English  miles  inntf  d  al 
nautical,  and  on  converting  mr  6,942  nantiffal  milK 
into  English,  it  gave  0,833,  which  agreed  vBry  well  wili 
"T.  8.  H."  and  "L.  M." 
Scarborough.  W.  W.  liAKECc- 


ANIMALS  AS  FEIXOW  BOARDEKS. 

(101)  Sir,— I  beg  to  sendyou  a  few  additional  obser- 
vations to  Mr.  Van  Boneden's  highly  intereatin>;  popri 
on  **  Gommensalism,"  which  was  lately  repruited  in 
Bcirntific  Opinio*: — 

Is  not  the  burrowing  owl  IPhoUoptyni  hfpoga-a)  an 
animal  which  ought  tu  be  mentioned  as  an  instanc*  uf 
commeiihuUhm  ?  In  the  prairies  of  the  far  Weist  it 
lives  iu  the  "villages"  of  the  prairie-dog.  {Aretamfi 
Isdortcianiu).  It  is  reported  that  even  ra^tlesooko 
ore  abundant  iu  these  "  villages,"  and  that  the  quad- 
ruped,  the  bird,  and  the  repUle  may  often  be  seen  in 
harmonious  jnxtoposition.  In  the  pampas  of  South 
America  a  dosely  allied  species  I  P.  eunindaria)  a^bo- 
ciates  with  another  burrowing  rodent,  the  vizeooha 
{LagottovxH  irichodaetfliu).  (P.  L.  Sclater,  in  Sat»rr, 
n.,  I'i;  Brehm,  "  Illostrirtos  Thierleben."  III..  601. 
Wi  ;  Axara,  Apuniam,  I.,  214). 

1  have  repeatedly  found  AmphiMlnna  fianfema  (Pr. 
Max.)  ("CuJ«bra(i0  dotcajbtuu,''  or  two-headed  sookef 
iu  the  nests  of  a  species  of  ant*  called  in  this  oooutrr 
"  bachaco  "  (Attaetphoiotn,  L.).  Th«  Amphisbano  feeds 
on  ants,  as  is  clearly  proved  by  the  contents  of  its 
stomach.  It  is,  however,  more  than  probable  that  the 
reptile  and  the  insect  are  not  in  an  exdnsively  hostile 
relation.  The  "  bachaco  "  is  a  remarkably  strong  and 
audacious  insect,  a  giant  of  the  myrmidonian  tribe,  and 
the  number  of  inmates  in  one  nest  being  very  large,  it 
would  no  doubt  be  an  easy  matter  for  them  either  to 
drive  out  or  to  kill  the  sluggish  intruder.  Richard 
Schombnrgk  ("  Travel*  in  British  Guiana,"  L,  940), 
mentions  a  similar  association  between  AttA  eepkaleta 
and  another  reptile,  which  he  calls  C»eUia  rnwlets. 
(Is  this  CxeiUa  luwtMeoidu,  Dand.,  or  Siphonof  aont- 
lata,  Spix.?; 

A  great  many  insects  an  found  in    ants'   nests, 
amongst  them  many  bettles.  either  aaij  dnriug  their 
larval  condition,  as,  tor  lin»«iiw,    the   rose  cho/isr 
{Cetonia  aumla),  or  during  their  whole  li/e,  as  nuu^- 
brachelytra  (Vyrsudoeis  tosuehual,    Ctarigtr /muo- 
latnt,  Dinandra  JTacrMU,  te.    The  hut  two  beetles 
are  perhaps  no  true  fellow-boatAeru  in  the  ookmiee  of 
the  ants,  but  a  kind  of  "  domestkated"  snimals,  reared 
and  kept  by  the  ants  on  aooount  ot  oeitun  substances 
which  serve  a*  food  to  their  hosts. 

A  case  of  true  commensolism  f*"^"E  moUnsca  came 
not  long  ago  to  my  notice.  A  small  bivalve  sheU.. 
Spkmrium  modiaUform4,  Anton  (which,  I  may  add  n 
pauant,  is  the  only  fresh  water  bivalve  I  have  hitherto 
found  near  Caracas),  lodges  in  the  deep  nmhiliral 
canty  of  the  shell  of  an  AmptMaria.  It  is  the  form 
called  by  Philippe^,  crocosloina,  which  however  appears 
to  be  identical  with  the  old  A.  fjiua,  Chesin.  This 
shell  is  exceedingly  common  in  our  rivulets  and  ponds, 
but  though  I  have  examined  hundreds  of  .^eri  mens,  I 
hare  found  not  over  two  dozen  of  shells  of  Spharimm. 
It  is  certainly  convenient  for  so  small  on  animal  as 
this  bivalve  is  to  attach  itself  to  a  larger  species,  pn- 
vided  with  more  developed  means  of  locomotion. 

Caracas,  June  10, 1870.  A.  Ebkst. 


THE  AMALGAMATION  MOTEHENT. 

tl02]  Sib,- Although  hitherto  I  have  been  but  s 
silent  reader  (and  that  merely  cursorily)  of  yonr  con- 
temporary, the  BrititK  oad  Fortign  Metltiimit,  I  eonset 
allow  the  present  opportunity  to  poss  without  eongn- 
tnlating  you,  and  in  particular  the  reader*  of  that 
journal,  on  its  approaching  amalgamation  with  "  out" 
Mechanic,  in  whose  extended  sphere  of  usefulness  1 
am  confident  they  will  find  what  has  hitherto  been 
wanting  in  their  own  periodical.  The  Mbchario  is  ne 
longer  the  "  rough  casting "  it  came  to  its  ui  uiuil 
editor's  hands,  but  is  now  the  finished  ortiele  thai 
superior  skill  and  refinement  alone  coold  make  it 
After  endeavouring  in  vain  to  enlighten  the  nniverss, 
your  contemporary  must  feel  indeed  highly  honoared 
by  being  merged  in  the  blaze  of  the  Ehousb  IU- 
CHANic.  I  for  one  congratulate  it  on  the  hononr  it  hii 
achieved,  ond  the  pleasure  it  must  feel  in  joining  A* 
goodly  company  of  Beitntifie  Opinion  and  The  Utehme* 
in  the  world-encircling  arms  of  our  ^l»u>  Mater — As 
English  Mechanic  The  readers  of  the  BrititX  aU 
Foreign  while,  perhaps,  regretting  that  tie  tramad 
floria  "to-day,"  may  with  renewed  vigour  exclaim. 
"  To-morrow  to  fresh  woods  and  pastures  new  1 " 


8A(n.RYltXA. 


[103]  Sib,— It  is  said  that  the  Britith  and  Fineign 
Mecluinie,  after  a  troubled  existence  of  nine  or  ten 
months,  is  about  to  terminate  its  not  very  glorioos 
career  by  permitting  itself  to  be  merged  in  "  onra." 
Well,  I  am  not  surprised  at  it ;  in  fact,  from  what  t 
have  heard  for  some  time  past,  I  expected  it  wooU 
have  "  paled  its  ineffectual  fires  "  before  this.  Better 
late  than  never.  Though  the  indiridual  dies  the  nation 
lives ;  and  though  sdentific  journols  perish  individu- 
ally, the  Enoush  Mechanic,  by  some  means  or  other, 
absorbs  the  best  portions  of  tiieir  animating  spirit. 
Who  would  have  thought  that  yonr  paper,  with  its  on- 
assnming  title,  would  have  grown  so  rapidly,  and  at- 
tracted to  itself  by  virtue  of  its  central  power  so  many 
of  the  lesser  intellectual  luminaries  ?  You  have,  Sir. 
achieved  a  great  success ;  yon  have,  as  Mr.  Proctor 
says,  "an  enormous  circulation,"  and  you  are  exert- 
ing, no  doubt,  a  salutary  influence  over  large  nnmbers 
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of  onr  coantrymen.  Yoa  are  becoming,  if  indeed  yon 
4U-«  not,  M  Mr.  Batty  (of  Monchestur)  says,  already, 
"  on  iniititntjon."  I  have  been  casting  my  eyes  about 
to  see  what  other  scientific  journal  yon  are  likely,  to 
xvlMorb,  bot  as  I  do  not  know  which  are  weak  or  which 
(U-a  strong,  I  will  indulge  in  no  speenlation  on  the 
Mobject,  and  conclude  by  cordially  congratulating  yon 
on  yonr  deserred  snccesa. 

A  BXKEnTED   SUBBCEIBEB. 


THE  LINK  MOTION. 
p04]  Sib, — I  4nd  in  yonr  paper  of  July  Ittja  letter 
from  Mr.  Harrison,  in  which  ho  qnestions  the  truth  of 
Mr.  Baskerville's  theory  as  regards  the  link  motion. 
Now  I  advise  Mr.  H.  before  he  so  emphatically  eontra- 
dictg  Mr.  B.,  to  carefully  examine  Mr.  B.'s  diagram  of 
the  link,  in  your  paper  of  June  17th.  The  link  is  there 
represented  in  "  middle  gear,"  and  it  is  evident  that 
the  excentric  rods  must  lose  length  in  the  direction  of 
the  motion  line  when  they  change  from  position  A  to 
position  B,  the  loss  being  dne  to  their  ani{alarity  when 
in  position  B.    Those  letters  refer  to  Fig  1. 


to  the  loloiit,  enabling  him,  ni  they  do,  to  produce 
those  dashing  and  sparkling  effects  bo  charming  to  the 
ear.  I  know  "  personally  "  that  the  Boehm  iiate  has 
them  to  a  great  extent—iu  many  passages  they  ore 
indispensable  to  its  system ;  bat  the  Eqnisouant  has 
them  to  a  still  greater  extent,  and  the  tone  is  much 
clearer  and  purer.  I  have  spoken  the  trutli,  but  I  do 
not  expect  that  any  manufacturer  or  professor  will 
acquiesce  in  what  I  have  said  if  it  be  against  bis 
interests. 

The  late  Mr.  John  Clinton  was  a  great  master,  his 
magnificent  transcription  of  Meyerbeer's  exquisite 
caratina,  "  Robert,  toi  que  j'aime,"  and  own  graceful 
and  briUiant  "Grande  raise — Reve  d'nn  Bal,"  are 
enough  to  establish  his  fame,  to  say  nothing  of  a  host 
of  original  works  of  which  his  reviewers  have  said 
sufficient.  He  lived  but  to  see  the  only  prize  medal 
awarded  to  his  flute  "  for  improvements  on  the  system 
of  Herr  Boehm,**  bis  early  ct^eague. 

Sabi^. 


..SS*ITIOU 


Fia.i 


Throw  of  excentric        5^ " 

Advance  of  excentrio 1 

Length  of  rod 5'  1" 

Length  of  link    ..         •■         ••         •>         .>        1'4" 

I<ap  of  valve i ' 

Lead  of  valve ) " 

I  send  for  Mr.  H.'s  instmction  a  diagram  (Fig.  !i)  of 
a  link  motion.  It  he  lays  it  ont  in  two  opposite  posi- 
tions io  "  mid  gear,"  he  will  find  that  the  valve,  or  in 
other  words  the  middk  of  the  link,  will  move  exactly 
S^  inches.  Jajocs  F.  Rtan. 

P.S. — A  great  many  of  your  readers  are  anxiously 
looldng  for  a  few  good  letters  on  iron  girders  and  bridge 
work  in  general.  If  one  of  yonr  clever  correspondents 
would  give  us  a  few  good  rules  on  strains  and  the  pro- 
portions of  girders,  he  would  confer  a  favour. 


CLINTON'S    PRIZE    MEDAL   EQUI80NANT 
FLUTE. 

[106]    Sib, — Pray  sniter  me  to  thank  "Justitia,** 

£0^  876,  very  cordially  for  his  generous  and  monl^ 
:tter,  which  is  a  credit  to  both  his  head  and  heart ;  it 
la  a  refreshing  contrast  to  that  of  "  Orion."  I  ex- 
pected Mr.  Leftwich,  or  some  more  able  champion  than 
myself,  would  &H)n  enter  the  lists  in  veritaiu  ti  Jut- 
tiluc  catuam.  "  Orion "  did  not  think  much  of  the 
fine  flute  of  this  distinguished  composer  and  per- 
former. A  little  sober  reflection  would  have  saved  him 
from  writing  that  letter  in  which  he  did  himself  a 
greater  injustice  than  he  inflicted  on  Mr.  Clinton's 
memory.  "Justitia"  has  left  me  little  to  add  in 
favour  of  the  Equisonont.  Personally  I  know  Ikit  of 
it.  Its  tone  is  beautiful  if  it  be  /airty  elicited ;  its 
notes  are  equal  in  strength,  tune,  and  firmness,  and 
its  great  recommendation  to  flautists  of  the  Niuholson 
school  is,  that  its  scale  of  fingering  is  natnral,  diSer- 
ing  so  little  from  the  eight-ksyed  flute  that  it  can  be 
adopted  with  ease  by  ordinary  players.  These  are 
odvoatogva  not  to  be  overlooked.  I  need  not,  1  am 
sure,  remind  **  Orion,**  whom  I  strongly  suspect  to  be 
in  "  the  profession,*'  of  the  great  value  of  "  himnonics  ** 


POWERS  OF  BLOCKS  AND  STRENOTH  OF 
ROPES. 

[106]  Sib, — I  encloee  a  few  diagrams 
of  blocks  and  tackles  which  might  be  of 
service  to  many  of  our  readers  requiring 
such  mechanical  appliances.  This  sub- 
ject has  already  been  alluded  to  in  onr 
Mechanic,  p.  67,  Oct.  8,  1860,  but  is 
~there  so  imperf  ecUy  treated  that  I  venture 
to  bring  it  before  you  again  in  fuller  detail 
and  form.  Fig.  1  is  the  single  ^Uley, 
which  only  changes  direction.  Fig.  2 
is  an  arrangement  which  gives  power 
eqnal  to  2  to  1.  Fig.  8,  the  some,  bnt 
is  more  convenient  for  being  portable, 
and  gives  the  first  impression  that  the 
increase  of  folds  gives  the  same  propor- 
tionate increase  of  power.  Fig.  4 
having  two  sheaves  in  each  block  gives 
power  equal  to  4  to  1.  Fig.  6  gives  a 
power  of  5  to  1,  Fig.  6  a  power  of  6 
to  1,  and  Fig.  i,  a  power  of  8  to  1 ; 
thns  showing  that  the  increase  o'f  folds 
is  the  increase  of  power,  and  that  the 
weight  suspended  in  lower  block  is  equally 
divided  over  all  the  suspending  folds  alike ;  and 
the  weight  required  on  the  fold  to  suspend  a  given 
weight  in  the  blocks  is  in  proportion  to  the  number  of 
fohU  suspending  lower  block.  Fig.  8  is  'Weston*s 
patent  blocks.  The  lifting  power  is  given  by  the 
oifference  in  diameter  of  top  block  sheaves,  and  the 
peculiar  cross  on  the  chain ;  motion  given  to  which 
cither  adds  to,  or  takes  from  .he  length  suspending 
weight. 

And  further  to  illustrate  the  piinci[>le  of  guning 
power  by  blocks.  Fig.  9  is  a  modification  of  Pig.  6, 
showing  that  by  suspending  6  cwt.  a  strain  of  1  cwt. 
will  be  the  result  on  any  part  of  the  line.  The  figures 
in  the  illustration  correspond  to  the  balance  of  power 
attained. 

To  the  above  it  is  necessary  to  snbjoin  a  table  of  the 
diameters,  circumferences,  working  strains,  and  break- 
ing strain  of  hemp  rope  for  the  above  purpose.  The 
rule  to  be  observed  is  the  working  strain  m  cwtg.  on  the 
old,  multiplied  by  the  number  of  folds  suspending 
under  block  will  give  the  number  of  cwts.  which  said 
block  is  safe  to  lift : — 

Dia.  Cir.  W.  Strain         B.  Strain. 

lin.    =    29in.  4'5  cwts.  I'S  tons 

1    ,.     =    4".  81     „,  2-7  „ 

1|„     =    31  „  10-2    „  8-4  „ 

ll;;      =    4    „  12-9    „  4-4   „ 

ij  „     ^    4J  „  22        „         .      6-8  „ 

One  third  of  this  snm  in  totis  is  breaking  strain.  Say 
a  pair  of  blocks  two  and  throe  sheaves  with  IJ  in.  rope, 
what  is  the  working  power  and  breaking  strain  on  blocks 
and  fold  f  On  table  working  strain  is  10-2  x  B  =  51 
cwts.  working  strain  on  blocks,  and  divided  by  8  is 
17  tons,  breaking  strain  on  blocks,  and  this  divided 
by  5,  the  nnmber  of  folds,  gives  8-4  tons  as  breaking 
strain  on  fold.  J-  Hovbll. 

ACCUMULATING  AND  UTILIZINO  POWER. 
[1071    Sib,— Will  you  allow  me  space  to  make  a  few 
remarks  upon  your  correspondent's  query  npon  the 


above  as  contained  in  yonr  journal  of  the  1st  inst. 
which  I  have  just  seen  t  "lUver  Plater*'  asks  if  it  is 
possible  to  accumulate  sufficient  power,  whether  by 
means  of  horse  or  wind,  as  to  be  available  at  some 
future  time.  I  shall  not  attempt  to  answer  such,  bnt 
wiU  htate  what  I  heard  in  the  River  Plate  (Buenos 
A}Tes)  in  1857.  When  locomotives  were  first  introduced 
on  the  Western  Railway,  a  native  asked  me  what  was 
the  power  of  each  locomotive.  I  told  him  so  much. 
His  reply  was,  "  How  so:  I  do  not  see  any  horses  in  the 
machine  ?  where  do  yon  put  them  ?  "  and  when  the 
steam  was  issuing  from  the  funnel,  a  cry  was  set  up  it 
was  "white  magic."  There  are  such  objections  as  yonr 
correspondent  points  out,  attending  the  cost  of  coal,  bnt 
to  wait  nntil  the  plantations  are  large  enough  to  supply 
the  fuel  consumption  is  absurd,  because  colonization 
increases  in  a  much  greater  ratio  than  the  fnel  (trees) 
can,  being  only  planted  lately. 

To  invent  a  machine  that  shall  have  a  spring  (so  to 
speak)  capable  of  being  wound  up  to  supply  power  for 
even  the  next  day.  for  such  a  thing  as  a  Fowler  plough, 
would  be  attended  with  considerable  difficulties.  Now  to 
accumulate  the  power  of  horse  or  wind  to  such  an 
extent  is  impossible.  Water  power  is  considered  the 
most  available  from  day  to  day.  Under  ordinary  cir- 
cumstances we  can  depend  npon  it,  yet  in  the  River 
Plate  provinces  such  is  not  at  all  to  be  depended  upon. 
I  have  crossed  the  "  Somberombom  "  when  my  horse 
could  skip  across,  and  in  a  few  months  I  have  ridden 
fifteen  mues  through  water  before  coming  to  the  same 
river.  Having  speni  several  years  in  this  country  I  am 
enabled  to  speak  from  experience. 

I  should  try  and  introduce  the  "Aydon  Liquid  Fnel  *' 
as  being  cheaper,  a  more  ready  generator  of  steam,  and 
tar  better  for  transportation. 

There  are  other  materials  for  fuel  in  the  sister 
empire  far  better,  and  less  expensive,  than  coal. 


J.  G. 


TO  MILLERS. 


[108]  Sib,— Perhaps  some  of  your  correspondents 
will  give  me  their  opinion  respecting  fast  or  moderate 
grinding— say,  whether  they  prefer  nx  to  eight  bushels 
per  hour,  or  from  three  and  a  half  to  four  bnshels  per 
hour.  It  is  my  opinion  in  fast  grinding  yon  lose  your 
colour,  also  your  length.  But  there  may  be  some  one 
that  can  tell  how  to  get  both.  I  have  heard  a  great 
deal  about  Bovill's  cold  blast  and  exhaust ;  the  cold 
blast  I  am  hard  of  believing  in.  But,  as  I  say,  per- 
haps some  of  yonr  more  intelligent  correspondents 
may  give  me  their  opinion  respecting  it.  Also,  what 
length  should  yon  have  a  silk  for  (say)  six  pairs  of 
stones  grinding  (say)  four  bushels  per  hour. 

A  Scbbcbibkb. 

THE  SUN'S  PARALLAX. 

[109]  Sib, — Referring  to  "  Hago*s  '*  letter  npon  the 
sun's  parallax,  on  page  402  of  the  EHOLiBa  Mbcbanic 
of  July  16, 1870,  before  answering  that  letter,  will  yon 
be  kind  enough  to  allow  me  to  ask  "  Hugo  *'  to  test  or 
verify  his  figure  by  actual  calculation,  as  he  says  "  he 
is  confident  the  panllax  thns  formed  will  be  that 
which  is  generally  accepted  to  be  tme  ''*  The  mean 
parallax  of  the  sun  is  given  by  some  at  8"'91,  and  by 
others  at  8'"6fi,  te.,  te.  "  Hugo,"  I  submit,  is  bound 
in  honour  to  give  by  actual  oalcnlation  what  he  con- 
siders the  "  tme  "  mean  parallax  of  the  sun,  because 
he  has  said  that  whith  has  been  given  by  "  Veritas  "  is 
not  "  tme ; "  otherwise,  how  does  he  know  f 

VKBriAB. 

HANDRAIL  SCROLL  STRUCK  FROM  FIVE 
POINTS  ONLY. 

[110]  Snt,— Enclosed  yon  hare  an  illustration  to 
strike  ont  a  handrail  scroll  (or  curtail  block).   Should 


you  think  it  worth  inserting  in  yonr  valuable  paper  yoo 
ore  at  liberty  to  do  so.  First  make  a  parollelognun 
1-lOth  port  from  D  to  B,  the  vridth  to  be  }rds  of  the 
1-lOth.  Draw  a  line  1  to  B  =  5)  times  1  to  4.  Describe 
with  radius  1,  B  to  C ;  2,  CtoD;  8,  DtoE;4,  EtoFj 
6,  F  to  G,  from  centre  of  parallelogram  and  describe  a 
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circle.  The  inner  lino  of  the  rail  is  described  parallel  to 
the  onter  one ;  this  will  alvajs  give  the  open  space  re- 
quired for  the  hand.  Cvmro. 


THE  "  PHCENDC  "  VELOCIPEDE. 

[Ill]  Sib,— Having  been  (freatly  interested  in 
Reeing  the  nnnierong  and  varied  deschptiontt  of  veloci- 
pedes vhich  have  been  illastrated  and  described  in  the 
page^  of  yonr  interesting  and  valaable  paper,  I  wish  to 
offer  to  yonr  readers  a  brief  ontlino  of  a  tliree-wheeler, 
the  capabilities  and  qualities  of  which  I  have  folly 
tested  daring  the  last  twelve  months.  I  have  named  it 
the  "  Phofuix,"  partly  on  account  of  several  important 
parts  having  been  nsed  in  a  somewhat  similar  machine 
made  by  my  father  over  twenty  years  ago.  It  is  con- 
stmcteu  to  carrj'  two  persons ;  the  front  wheel  (8ft.  dia- 
meter) is  fitted  with  a  steel  axle  and  cranks ;  and  is 
monnted  in  a  fork  with  a  steering  handle  on  the  top. 
exactly  similar  to  the  front  part  of  an  ordinary  bicycle. 
The  two  hind  wheels,  each  Sft.  6in.  diameter,  are  firmly 
fixed  on  the  ends  of  separate  axles;  the  inner  ends  of 
these  axles  working  in  one  bnsh  fitted  in  the  frame, 
gives  the  appearance  of  being  only  one  axle.  On  about 
the  middle  of  each  of  those  axles  is  fitted  a  steel  ratchet 
wheel,  and  loosely  over  these  are  cases  having  each  three 
pawls ;  these  cases  have  grooves  on  the  outside  in  which 
are  secured  the  ends  of  strong  catgnt  cord8,in  which  pass- 
ing over  the  cases  go  down  to  levers  or  treadles  pro- 
vided with  india-rnbbor  footsteps  ;  the  levers  are  eJso 
connected  together  by  a  catgnt  cord,  which  passing  over 
a  roller,  so  the  descending  lever  lifts  the  other.  The 
advantages  gained  by  this  arrangement  of  three  wheels 
are;— great  facility  of  steering,  espe8ially  turning  sharp 
curves,  as  each  wheel  being  on  a  separate  axle 
they  work  independently  of  each  other;  the  ratchet 
wheel  and  lever  arrangement  for  driving  the  hind 
wheels  gives  a  powerful  and  convenient  mode  of  work- 
ing for  the  second  rider;  and  there  being  no  dead 
points  (as  with  cranks),  in  whatever  position  the  levers 
are  placed  at  stopping,  they  are  right  for  starting.  In 
going  down  hill  he  can  rest  his  feet  on  the  steps,  as  the 
wheels  can  go  independently  of  them.  It  will  be  seen 
from  the  description  of  the  front  part  that  the  rider 
thereon  works  and  steers  jnst  the  same  as  on  the 
ordinal?  bicycle.  For  two  riders  I  consider  it  to  be 
the  best  machine  I  have  yet  seen  or  read  of,  and  shall 
be  glad  to  learn  the  opinion  of  my  fellow  readers  of  the 
EnOLISH  MECH.INIC.  W.  D.  B. 


BICYCLE  RIDINO. 

[112]  Sib, — Yoor  correspondent  "N.  O.  Lambome" 
asks  for  answers  to  several  questions  which,  as  a  practi- 
cal bicycle  rider  having  had  fifteen  months'  experience,  I 
think  can  bo  easily  answered.  It  does  not  require  any 
great  amount  of  practioe  to  enable  any  lad  to  ride  on  a 
smooth  road.  A  week,  with  an  hour  each  day,  would 
be  amply  sufficient.  Of  coarse  some  care  must  be 
exercised,  but  nothing  extraordinary.  If  the  bieyele  is 
bad  the  best  of  riders  could  not  prevent  it  wobbling, 
bnt  unless  the  road  is  an  extraordinarily  bad  one  this 
would  not  happen  with  a  good  machine.  There  is  no 
danger  to  a  practised  rider  whenTpasaing  a  waggon  in  a 
narrow  road,  for  the  bicycle  has  an  advantage  over  any 
other  vehicle  in  that  it  can  run  in  so  little  space,  besides 
being  able  to  ran  into  the  grass  if  that  skirts  the  road, 
or  into  the  gutter  if  in  a  town  road.  I  never  saw  any 
danger  of  faUing  in  taming  a  sharp  comer,  but  cannot 
say  if  there  wonld  be  if  going  at  great  speed,  which  is 
a  dangerous  proceeding  with  any  vehicle.  Power  over 
the  machine  is  lessened,  but  never  lost  with  a  good 
rider,  and  if  the  front  wheel  rubs  the  thigh  it  is  an 
evidence  the  rider  needs  practice.  It  is  possible,  but 
not  likely  to  happen  to  a  good  rider,  to  put  his'  eg 
through  the  front  wheel  any  more  than  the  hind  one. 

The  comparison  between  the  sitting  on  a  low  chair 
placing  the  feet  18iu.  forward,  and  then  trying  to  rise 
may  perhaps  apply  to  a  case  where  the  seat  of  the 
bicycle  is  far  back  on  the  spring,  bat  in  my  machine 
you  are  so  we^  forward  that  one  may  almost  say  they 
sit  over  the  front  wheel,  which,  by  the  bye,  I  believe  is 
rather  a  rarity,  although  a  great  benefit  to  the  rider. 

I  shall  believe  in  mntures  when  I  have  some  per- 
sonal knowledge  of  their  having  resulted  from  ridiut;. 

As  regards  personal  injury  in  jnmping,  or  rather 
backing,  on  to  the  bicycle  there  is  no  necessity  to  do  so 
with  the  majority  of  machines. 

Upon  coming  to  a  very  steep  hill  you  have  only  to 
ask  yourself  which  would  be  the  easiest,  to  work  the 
machine  up  to  it,  or  get  off  and  walk  it  up,  in  which 
latter  case  there  is  no  need  to  dirty  oneself.  I  think  I 
have  answered  most  of  the  qnestions,  if  not  all,  fairly, 
bnt  I  must  say  that  the  space  von  have  granted  this 
letter  is  wasted,  for  had  "  N.  O.  Lambome  "  asked  any 
bicyclist  the  same  questions  I  have  no  doubt  he  would 
have  obtained  the  same  answers.  I  quite  agree  with  those 
correspondents  who  speak  of  the  nonsense  so  often  sent 
you  respecting  the  new  machine.  I  feel  sure  that.many 
who  write  never  sat  on  one  for  five  consscntive  minotes, 
and  believe  that  many  who  abuse  it  gave  up  just  when 
they  were  getting  into  the  ase  of  it,  for  I  have  never 
met  with  any  ono  who  had  ndden  a  machine  for  any 
length  of  time  bnt  who  would  say  with  <ne,  "  Bless  the 
man  who  invented  them,"  and  rejoice  over  the  many 
happy  hours  they  have  experienced  since  becoming 
practised  riders.  e.  S. 


the  back  and  filling  in  with  lead  in  order  to  counter- 
balance an  overplus  of  weight  in  a  bar  or  bars  in 
the  face  at  the  opposite  side.  Now,  as  the  lead  is  Bin. 
above,  and  the  heavy  bur  or  burs  (intended  to  be  counter- 
balanced) .5in.  below  the  centre  of  the  bar  or  bale,  the  oou- 
sequonce  must  be  that  as  soon  as  the  stone  gets  into  a 
swing,  centrifugal  force  must  bring  the  lead  down  and 
the  heavy  bnr  up,  just  as  the  balls  of  a  govtmor  have 
a  tendency  to  rise  to  the  level  of  fulcrum  on  which  thev 
are  hung ;  now,  if  my  dusty  brothers  who  are  troubled 
with  stones  being  out  of  standing  or  running  balance, 
will  only  dig  out  a  hole  between  the  hoops  as  near  as 
possible  to  the  nipple  of  the  slow  spindles,  and  poor  in 
the  necessary  weight  of  lead,  I  do  not  doubt  they  will 
find  the  stone  cared  of  its  tendency  to  roam.  I  have 
known  millers  who  prefer  the  plan  to  balance  boxes, 
because  it  is  not  possible  to  get  out  of  order. 

In  reading  Jas.  Biiskerville's  criticism's  on  Llah's 
water  heater,  which  I  thought  an  excellent  phin  for 
feeding  a  boiler  with  one  pump.  I  trust  I  shaU  aot  be 
intruding  if  I  describe  a  water  heater  which  I  put  np  in 
1863,  and  have  still  at  work— the  engine,  a  10-horse 
beam.  I  pnmp  the  cold  water  directly  into  the  exhaust 
pipe,  a  few  feet  from  the  cylinder,  'the  exhanst  pipe 
going  horizontally  to  the  heater  or  depositing  reser- 
voir, as  it  may  be  called,  as  the  water  is  reaUy  healed 
by  the  exhaust  steam,  driving  it  into  the  heater  in  the 
shape  of  a  fine  spray,  thereby  heating  it  nearly,  or 
quite,  to  212  degrees,  as  can  be  proved  by  drawing  out 
of  the  suction  pipe  of  the  hot  water  pomp  through  a 
tap,  when  a  pail  full  of  water  so  heated  will  register 
207  degrees  j  by  this  means  the  water  deposits  its  silex 
in  the  heater  instead  of  carrying  it  into  the  boiler. 
My  heater  is  7ft.  long  by  Hin.  diameter,  lying  in  a  line 
with  the  exhanst  pipe,  and  I  can  hear  the  spray  blown 
to  the  end  at  every  stroke  of  the  engine.  I  have  an 
oyertlow  pipe  at  the  middle,  also  one  ri^-iag  to  the  open 
air.  I  condense  many  gallons  of  water  by  this  means, 
and  save  fuel.  1  have  seen  somewhere  that  9  degrees 
of  heat  in  boiler-feed  is  equivalent  to  1  per  cent,  of 
fuel  (saved,  so  conclude  [that  I  save  18  per  cent.,  besides 
the  advantage  of  having  soft  water  for  the  boiler.  I 
am  obliged  to  clean  the  exhanst  pipe  once  a  year  from 
silex,  as  I  once  had  it  form  so  thick  as  not  to  be  able  to 
drive  one  pair  of  stones  with  1.51b3.  of  steam.  I  also 
find  it  necessary  to  have  the  heater  a  little  above  the 
hot  water  pomp,  or  it  will  not  draw.  One  Eve. 


MILLSTONE  BALANCING.    FEEDING  BOILERS. 

[IIS]  Sib,- Kindly  allow  me  spaoe  in  your  valuable 
paper  for  a  little  say  on  mill-stone  balancing. 

I  often  wonder  that  no  one  has  noticed  the  fact  that 
mill-stones  are  usually  balanced  by  digging  a  hole  in 


PROFESSOR  PRITCHARD'S  REVIEW  OF 
'■  OTHER  WORLDS." 

[114]  Sis.— As  an  old  reader,  may  I  be  allowed  to 
enter  a  word  of  protest  agahist  that  practice  of  indulg- 
ing in  personalities,  which  every  now  and  then  crops 
oat  in  your  "Correspondence"  colamn?  Although  it 
may  be  highly  entertaining  and  gratifying  to  the  tnsto 
of  some,  I  think  I  may  say  with  truth  thai  it  is  quite 
otherwise  to  the  majority  of  your  subscribers. 

I  think  Mr.  Proctor  has  shown  very  bad  taste  in 
cnticiaing  Professor  Pritchard's  review  of  "Other 
Worlds.  In  the  first  pUce,  for  answering  thecritique  at 
au,since  if  it  be  an  unfair  ono  the  merits  of  the  book 
Itself  will  themselves  answer  the  criticism,  and  if  the 
review  did  not  do  it  an  injustice,  whv,  the  less  said  abont 
It  the  better.  Then,  in  the  second  plaoe,  I  do  not  think 
It  was  eiacUy  the  right  sort  of  thing  for  Mr.  Proctor  to 
insert  letters  upon  a  review  (which  appeared  In  another 
pubUcaUon)  in  the  Enousb  MKOHiNic,  which  perhaps 
Professor  Pritchard  does  not  ordinarily  see.  It  seems 
ver)-  much  Uko  tryiug  to  steal  a  inarch  upon  Professor 
Pntchard.  I  am  afraid  that  Mr.  Proctor  is  very  thin- 
skinned.  Charles  Biukdoh. 

THE  BICYCLE. 
[115]     SiH,— As  a  votary  of   the  bicycle  I  ask   the 
hberty  of    answering  N.  O.  Lambome's  questions  on 
this  subject  (page  876|.    The  namber  of  his  questions 
must  be  an  excuse  for  brevity  in  my  answers. 

With  an  hours  daily  practice  one  will  leara  to  ride 
over  a  smooth  road  without  falling  in  a  week.  The 
t«-isting  motion  ou  a  bad  road  would  no  doubt  arise  from 
the  inexperience  or  carelessness  of  the  rider  or  his  desire 
to  avoid  all  stones  so  as  to  save  his  machine  (and  India 
ruWier  tyres)  from  getting  overtheui.  If  the  curvilinear 
motion  was  in  reality  to  keep  the  rider  from  faUing  he 
must  not  have  been  up  to  much  and  ouglit  therefore  to 
be  tree  from  all  judgment.  There  is  the  same  danger 
that  the  fusee  wHl  touch  one's  nose  In  lighting  a  cigar 
as  that  a  bicvcle  rider  will  run  into  a  carria  }o ;  In  all 
such  cases  take  care,  trust  In  Providence.  There  Is  no 
fear,  to  one  up  tJ  it  little  possibility,  of  falling  in  turn- 
ing. By  the  exposition  of  thocrantintoruingmechani- 
cal  power  may  be  lost,  but  not  such  as  to  cause  ony  in- 
convenience to  an  adept.  The  "power  over  the  ma- 
chme  "  is  not  lost  by  any  ex-position  of  the  crank.  In 
oommon  turning  the  wheel  does  not  rub  agaln.st  the 
UUgh.  It  Is  only  in  very  short  turning  that  it  does  so. 
Blcyles  are  now  provided  with  log-guards  which  do  away 
with  all  thigh-rubbing.  There  is  no  more  chance  or 
danger  of  the  foot  gohig  through  the  spokes  whUe  riding 
than  of  one  foot  catching  behind  the  other  when  running 
■"■walking.  No  resemblance  whatever.  The  throat  in 
a  bicycle  is  between  a  forward  and  a  downward  pressure. 
The  force  is  similar  toT.hat  required  to  push  the  chair 
backward  with  the  foot  restingon  a  low  firm  stool.  The 
same  danger  above  exemplified.  A  railway  guard  in 
stepping  from  a  moving  train  runs  a  similar  danger. 
He  might  slip.  Very  likely.  The  papers  delight  In  those 
things.  Railway  accidents,  &c.  Place  the  hand  on  the 
spring  somewhere  behind  the  saddle  and  walk  along.side 
Or.  if  the  hill  is  vury  steep,  rest  the  elbow  of  one  arm 
upon  the  saddle  and  guide  with  the  other  hand.  The 
saddle  is  as  good  as  any  walking  stick.  "  Lugging  "  is  a 
word  that  cannot  be  used  to  the  bicyele  unless  it  Is  made 
on  the  waggon  principle. 

Bicycle  riding  being  comparatively  spaaking  somo- 
tn^g  new,  is  looked  upon  by  John  Bull  in  his  usual 
philosophic  style.  That  warygontleman  aooopta  nothing 
■f*.  SrT'  ""^Mig  tis  head,  his  story  is  "It  may  bo 
aU  right,  but  I  don't  know  yet."  Ho  very  wall  exempU- 
fles  Novalls's,'  statement  that  to  beooma  proparlr  con- 
vlnMd  of  any  tact  yon  mast  first  have  diabeUevcd  it  and 


disputed  against  It.  That  Is  his  plnn  of  wehsomtog  an 
novelties.  The  French  are  difToreot.  They  are  at  one 
enthusiastic,  and  the  bieyele  is  the  machine  lor  them,  h 
Is  <*/•!>  machine.  But  thongh  John  BaU  is  too  iulid  sort 
conservative  to  trust  himself  at  on'-o  on  two  whm)- 
yet  he  is  taming  round,  so  mach  so  that  I'm  convincjij 
ho  will  in  a  few  years  adopt  the  bicycle  as  a  oseful  atu! 
pleasant  mode  of  coaveyance. 

When  I  got  a  bieyele  and  began  to  practice  on  it  mw 
people  hereabouts  pronounced  It  as  folly.  "A  ereatdul 
uf  hard  work."  and  that  it  "  would  have  ituday  "  wa»th» 
usual  cry ;  but  twelve  months  have  altered  their  opinioci 
for  upwards  of  two  dosen  fellows  of  oar  small  town' 
have  since  become  riders. 

In  further  answering  "  N.  S.  L."  I  may  slate  that  no- 
donbtedly  the  bicycle  is  a  better  maahino  in  every  war 
than  the  three  or  four  wheeler.  I  siicak  from  mv  owi 
knowledge.  Let  »  N.  8.  L."  and  all  lUs  proselytes  l.ani 
thoronghly  the  use  ol  the  bicycle— which,  it  is  evident 
fcc  knows  as  vet  little  about— and  they  will  at  once  dis^ 
card  the  multicycles.  It  requires  less  exertion  to  drive 
The  force  applied  is  direct  and  in  the  proper  and  most 
natural  and  easy  direction.  It  is  safer  and  quicker  ia 
turamg— with  many  other  Indispntablo  etoeteras. 

I  have  never  yet  gono  fifty  niUea  at  a  stretch,  but  hi 
this  respect  I  m  behind  many  of  my  brother  riders.  Bnt 
I  can  ride  over  most  hills,  although  oversome  the  sweat- 
ing (not so  much  the  labour!  Is  great. 

There  is  still  one  "  moot  point "  to  be  settled  which 
"  S.  James"  (page  874)  has  already  laid  before  your 
readers.  We  want  an  Impartial  and  weU  groundeJ 
medical  opinion  which  must  be  given  in  full  length 
witb-canses,  effects,  and  reasons,  whys  and  whercfi>re« 
aU  annexed.  For  my  part  I  can  say  that  I  have  ridden 
continuously  for  hoars  together  and  never  felt  anv  evil 
or  rupturous  effects.  ScesASD. 

THE  FLUTE. 

[118]  Sir,— In  this  week's  Ekolish  Mkchaiiic  I  see  that 
a  correspondent,  "T.  S.G.,"  advises  "Sti(rFinger8"lopUv 
In  certain  keys  and  trj  produce  some  of  the  others  bv  the 
tiininor  slide.      He   says  "the  ma*ic  being  in  D  flat  be 
should  by  means  of  his  slide  tune  to  the  D  flat  of  the 
piano."    It  is  quite  evident  that  "  T.  S.  O."  has  had  but 
little  experience,  or  he  rould  not  have  advised  such  a 
coarse.    The  smaller  a  llnte  is,  the  nearer  the  holes  and 
keys  must  ho  together.     In  a  piccolo,  for  instance,  (he 
distance  between  the  holes  is  only  half  of  what  ills  in 
the  concert  flute.    If  a  flute  is  lengthened  by  tie  tnninir 
slide.  It  must  play  out  of  tune— partirnlarlv  in  the  upper 
octave.    The  tnnini;  slide  is  only  intended  to  alter  the 
pitch  very  slightly,  say  J,  or  at  the  »•<,  i  of  a  Uxo. 

J.  B.  Reitdiu. 
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SWIHMINO,  A  SDUIIER  P-iLSTME. 
Sib,— I  wish  tolthank  "  T.  S.  H."  tot  W«  verifica- 


tion of  my  determination  of  spherical  route  ot  circum- 
navigation, and  in  reply  to  his  call  for  a  few  nntea  ou 
Bwimmiftg,  I  beg  to  offer  a  few  from  my  own  experience. 
I  bad  a  wish  to  learn  this  art  from  early  lito.  but  my 
avocations  led  me  generallv  Inland,  and  to  places  where 
practice  was  impossible,  till  I  had  passed  the  middle 
term  of  human  life.     At  last  I  came  to  within  a  mile  ol 
convenient  water,  and  although  my  past  limited  exiwti- 
enco    led    me   to   suspect     that    I     was    sppciB'-lally 
heavier  than  water,  ns  my  efforts  to  swim  were  always 
brought  to  a  termination  bv  the  sinkinir  of  the  whole 
body,  head  Included,  below  the  water,  still  I  resolved  to 
brine  the  matter  to  a  test  of  a  whole   season's   dailv 
practice  before  considering  my    suspicion    confirmed. 
For  some  time  this  wai  like  to  be  the  case,  but  at  length, 
in  one  of  my  daily  trials.  I  found  my  head,  quite  anex- 
peetedly,  above  water.    I  was  at  a  loss  then  to  assign  t 
satisfactory  reason  for  this  result,  for  I  had  often  struck 
with  both  hands  and  feet  •precisely,  so  I  thousht,  in  the 
same  way,  with  a  different  result.     Be  this  as  it  may.  I 
never  sank  after  this,  and  I  found  mvself  on  each  suc- 
cessive daily  trial  able  to  accomplish  a'  lew  more  strokes, 
till  at  lenirth  I  swam  on  one  ocrasion,  fifty  minutes  with- 
out feeline  cold  or  fatiime,  and  without  touching  the 
bottom.     I  need   hardly  say  that'  the  practice    still 
continues  to  be  a  aoarce  of  rerresliinir  oniovment  to  me : 
hot  although  I  can  swim  quite  c imfortablv  for  a  lon» 
time,  when  allowed  to  do  so  leisurelv,  still  I  find  m^l 
a  Mlatr  swimmer  whatever  efforts  I  choose  to  make.    I 
am  at  a  loss  to  explain  to  myself  the  reason  why;  bat 
the  reason  of  my  early  failares,  the  sinklnR  above  re- 
ferred to,  1  now  conceive  to  be  that  I  nnconsclonsly  kcjil 
my  head  in  line,  or  nearly  so,  with  inv  hodv,  whercs< 
there  oufiht  to  be  en  on-jlr  *  oraewhero  about  135  degrers 
between  the  axis  lines  of  the  bodv  and  the  head.      T)ii< 
anxle  is  not  quite  so  easy  a  matter  to  obtain  as  eoaU  be 
wished,  and  here  lies  the  difBcultv.  in  iiiv  opinion.   We 
experience  in  loamlns  to  swim,  a  difflc^ilty  peenllsr  (> 
man  as  distingmshod.  by  form,  from  mauv  animals  Uial 
swim  with  ease  on  the  first  trial;    and  hence  also  the 
desirableness  ol  l"aminc  to  swim  on  the  side  and  back, 
in  which  position  the  ancle  at  the  back'of  the  neck  bfcomts 
180  degrees,  and  the  position  is  consequentlv  one  of  com- 
plete rest.    Not  only  is  it  a  position  ot  rest,' but  the  body 
floats  without  nnv  tendency  whatever  to  sink,  with  no  mos- 
cnlar  effort  in  either  arms  or  legs;  a  vervslUht  effort  in  the 
muscles  of  the  loins  belns  all  that  is  necessary,  so  far  as 
I  can  indue,  to  preserve  the  linear  position  of  the  body 
from  head  to  feet.    In  this  position  there  is  about  lia'^ 
vertical  section,  of  the  face  that  positively  iet«  iu>(  sinl-. 
The  effort  to  throw  the  head  under  water  rosnlts  io  « 
deeper  Immersion  of  the  forehead  with  a  greater  cnrte^ 
spending  elevation  of  the  moutli.  and  thus  the  position 
is  a  most  happy  one  to  rest  in  for  any  required  time,  or 
even  to  wash  the  feet  and  body  aenerally  with  both 
hands,  for  it  appears  to  me  generallv  certain  tliat  th« 
flooting  of  the  hodv  does  not  depend,  in  any  sensible 
degree,  oa  the  position  of  the  amis  so  long  as  they  ar* 
kept  under  water.     I  conclude  generally  that  to  swiin 
swiftly  and  gracefully  is  a  diflicult  matter  for  most  men  ; 
but  that  every  man's  body  wUl  float .  and  that  almost  ani- 
action  with  feet  and  hands,  all  four  at  once,  or  any  twlv- 
at  once,  will  produce  proirresslon,  more  or  less  swiftlT 
and  gracefully  aocordtog  to  the  symmetrical  action  of 
the  whole  system.  M.  L. 


M.  DE  Lessepr  is  reaping  the  reward  of  his  inssnoltr. 
He  has  been  feted  eversrwhore.  and  Is  shortly  tab*  pre- 
sented with  the  freedom  of  the  City  of  London. 
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EXTEAOTS    FBOM   OOEEESPOHDEHOE. 


OA8.— "J.  G/'  says:— "I  do  not  howcTer  agree  with 

your  correspondent's  remark  that,  *  Carbaretting  Oaa ' 

la    at    present   nut    a    practical    process.      The    Com- 

miasioners  of  Sewers  for  the  City  were  so  alive  to  the 

benefit  derived  by  such  process  that  they  ordered  1800  to 

be  fitted  to  the  street  lamps  according  to  the  principle 

4vi  Hr.  |J.  Bidd  finding  a  saving  of  aboat  30  per  cent,  by 

their  adoption.      Mr.    George  Glorer,    the    gas   meter 

To&mifactarer,  also  proved  the  benefiiii  to  be  derived  by 

th«lr  adoption,  the  uluminating  power  caused  by  their 

introdacnon  was  about  43    par    cent.      The    Midland 

Railway  {>)mpany  have  had  them  fitted  to  their  pendant 

lampa  at  the  new  station  at  St.  Fnncras,  beside  which 

namerotts  private  tlrms  bare   adopted  this  imj^roved 

syvtom,  tbna  proving  that  your  oorrespondenfa  remarks 

Are  xtot  tenable." 

CURIOUS  QUKSTIONS.— "J.  B."  says:— "In  reply 
to  B.  Gould's  first  qaestios  (page  678).  there  vill  be  no 
Aig^Tvnee  beoaiua  the  ball,  atmosphere,  and  all  else  on 
toe  earth's  sarface  partake  of  the  earth's  motion,  "  or- 
biAol "  aBd«rotatory»  which  consequently  in  no  wise  affect 
the  rthUive  motions  or  positions  of  auch  objects  and  the 
earth  inter  w.  Beooodlyt  If  the  word  *  apace '  is  Intended 
to  nn^mn  *  as  measored  on  the  earth's  surface,'  there 
will  be  no  differenee,  bat  if  it  be  taken  In  any  other  sense 
the  differance  will  be  so  much,  plus  or  minus,  as  may  be 
caused  by  the  earth's  motion  during  the  flight  ol  the 

TEADE  AND  COMMBROE.— "  Sigma  "  oonclades  a 
long  and  elaborate  letter  on  this  subset  thus: — ''Last 
and  most  crushing  of  all,  we  have  had  five-aud-twenty 
years*  experience  of  the  working  of  free  trade  and  ought, 
now  to  be  in  a  position  to  judge  of  its  effects.'  True— 
what  ii  the  totu  popnlatfon  now  and  twenty-flve  years 
ago,  what  the  totu  mcome  or  even  the  average  income 
of  the  nation?  If  free  trade  is  a  losing  game,  gradoally 
impoverishing  m,  how  were  our  railways  made ;  whore 
did  the  shipping  oome  from  which  covers  every  sea ; 
whence  came  the  capital  sunk  In  establishing  culooie^j 
for  oar  extra  nombwis  ?  In  fact  has  the  supposed  loss 
diminished  our  capital,  and  how  7  In  London  alone  each 
year  a  new  city  is  built.  Walk  through  its  bounds  and 
count  how  many  miles  of  houses  there  are  requiring 
hirge  incomes  to  support.  Whence  those  Incomes, 
wboDce  oar  increasing  national  revenue  f  Take  a  fair 
view  of  the  present  and  twenty-five  years  ago.  Look  on 
this  pictnre  and  on  tliat,  and  verily  if  these  results  be 
the  inevitable  oonteqaence  of  annual  loss  and  im- 
porerishmmt,  thMt,  bat  only  then,  is  free  trade  a 
faUnre." 

POWER  LOOMS.— "J.  W."  says :— "  I  hope  shortly  to 
be  able  to  furnish  vou  with  drawings  and  description  of 
Bome  valuable  and  beautiful  improvements  in  power 
loums  which  I  am  now  patenting.  I  have  had  two  of 
our  principal  EugUsh  machine  makers  here  to  see  them 
witmu  a  few  days,  including  Platts,  of  Oldham,  who 
appear  to  attach  importance  to  the  invention— and  I 
expect  to  be  in  Uauchester  next  week  with  the  view 
of  exhibiting  the  machines  an4  of  orraagiug  some 
licenses." 


SEFLQiS   TO  QUEBIES. 

— *— 

[9687.]— BI.KOTRIC  LOOOKOTITE.— There  ia  not  I 
believe  *9  yet  dieoovered  aay  pnetietU  mode  of  obtain- 
ing motion  from  electricitjr  wtiioli  ia  capable  of  being 
utilised.  The  reason  being  that  the  law  ol  '*  uiaguetiam" 
which  seems  to  be  tlie  only  form  in  whicli  it  cau  bo  em- 
ployed ia  that  the  force  varies  invenety  a*  the  tquare  0/ 
the  diai4xne«  from  the  magnet,  wliich  obvioualy  rodacea 
ltd  available  power  to  within  exceedingly  narrow  limits 
and  consequently  almost  forbida  ita  use  as  a  meoiianical 
power. — J.  B. 

(9643.1— PISHING  RODS.— "A  Young  Tyke  "  requires 
hintahow  to  make  a  fishing  rod  about  five  yarda  long. 
Thevery  best  advice  I  can  giro  is'^dont."  Such  work 
is  done  by  skilled  workmen  so  cheaply  that  it  don't 
"pay  "to  do  it  oneself.  I  have  been  guilty  of  that  folly 
In  my  t/out)^ful  (?  verdant)  daya  ;  bat  long  ago  I  became 
a  good  boy  and  '*  didn't  do  it  no  more."  If  "  A  Young 
Tyke "  had  any  idea  wliat  it  would  coat  him  for  the 
mandrels,  or  triblets,  on  wliioh  the  ferules  moat  be 
hammer  hardened  (or  their  months  will  become  any- 
thing but  moaical  fruMpft«),  the  tools  required  to  bore 
out  the  Jointa,  the  dimculty  of  making  ono  joint  go 
jitraight  into  the  other  (nmeaa  you  do  aa  I  did— riz^ 
Iwre  them  in  a  suitable  wooden  pillow-block,  which  1 
had  to  make  for  the  purpoae  in  the  iatho),  and  the  time 
it  talus  an  amateor,  who  ia  seldom  ao  much  of  on  ex- 
pert at  such  operations  aa  even  my  humble  self,  to  do 
this  work  he  would  thankfully  receive  my  good  advice, 
^^doa'i" — and  not  set  to  work  on  operations  aa  little 
worthy  liia  time  as  grinding  apeciUa,  or  ienaea  for 
O.  O.'i  and  eyepieces,  wonlJ  bo  worthy  to  occupy 
ti»e  time  of  an  observer  like  our  "  F.R.A.S.",  which  I 
mnect  might  be  more  nobly  and  wortiiily  employed  in 
reviewing  "The  Fuel  of  the  Sun,"  orviowing  that  lumin- 
*tj  hinuwlt.  Some  advice  I  tender.  Don't  make  a 
rod,  or  liave  one  made — unless  it  ia  to  be  only  one  ol 
several  rods— «o  ahort  aa  five  yards.  Hake  it  seven  yarda 
wUle  yon  are  about  it,  and  have  two  extra  short 
extra  trntts  made  to  it,  one  to  receive  ita  largest  joint, 
and  the  other  the  next  Johit.  You  will  luive,  supposing 
the  rod  tiaa  live  Joints  (never  have  more),  seven  yards: 
six  yards,  and  fonr  and  a  Isalf  yards,  quite  suffloient 
variety  for  all  narposes.  The  best  kind  of  wood  is,  in 
my  opinion,  weU-aelected  South  Carolina  bamboo  cane. 
A  north  osaetop,  with  a  point  ofapUtjnngie  about  a 
foot  lonir  I  prafor  to  any  other,  but  a  good  kord  piece  of 
eonth,  aUlioagfa  firom  its  numerous  channels  ugly, 
answers  vary  waU,  and  north  is  difficult  to  procure 
BuOieieBtly  long  and  taper  to  make  a  Brst  rata  top  a 
yard  long. — Tbk  HaBKOHioDS  Bi.aOKmTH. 

11648.]— IBON  PBI8M.— Original  sise  of  prism  is  Stt. 
long  by  gin.  wide,  and  deep  plate  required  will  be  64in, 
square  by  lln.  thick.— J.  B. 

[WIS.] —IRON  PRISM.- Itl  nndersUnd  the  qneaUon 
arlidit  a  aqnare  priam  of  iron  containing  8^)16  onbie 
indirn  la  to  be  luUened  into  a  square  plate  of  nnilorm 
ihiefcneas,  eontatnlng  the  lama  nnmber  of  superficial 


inches,  raqnlred  the  sise  of  iron  plate.  Therefore 
V2918  =  M  inches  s^side  of  sqoare  pliUe  1  inch  in  tliick- 
neas.— Hasbt  G.  Newtok. 

casts.]— IRON FRISH.— How  can  a  inperficiea  which 
couaiata  of  aqnare  inchea  be  equal  to  solidity,  wliioh  is  a 
cubic  meaaurement.  Also  what  liaa  the  shape  of  the 
prism  to  do  with  tho  form  of  the  plate  that  lias  to  bo 
madoont  of  it,  which  latter  we  are  told  ia  to  lie  square 
and  of  uniform  thickness  ?— J.  K.  P. 

2652.]- SULPHATE  OF  ZINC- Extract.  "  Sulphate 
of  zinc,  or  white  vitral,  ZnO,80s  +  7U0  is  prepared  by 
dissolviqg  the  metal  in  dilute  sulphuric  acid,  or  more 
ecouomicaliy  by  roasting  the  native  aulphuret  or  blende, 
which  by  iiliiioiiMinf  oxygon  t>eoome8  to  a  great  extent 
converted  iotot^  sulphate  of  oxide ;  the  mineral  is  then 
thrown  into  hot  water  and  tho  salt  is  oMained  ky  evapo- 
rating the  dear  solution.  Tiiis  aalt  closely  resembics 
sulphate  of  magnesia  in  appearance,  it  has  an  aalringent 
metallic  taate,  and  is  sometimes  uaed  aa  an  emetic ;  the 
crystals  are  more  solul>]e  in  cold  tiian  in  hot  water. 
This  aalt  forma  double  aaits  with  the  saipiutes  of  potash 
and  ammonia.'* — Harbv  O.  Nbwton. 

[aasai— SKETCHING  from  nature.— At  Johnson 
&  iion'a,  18s,  Basinghall-street.  Acetate  ot  cobalt,  3a. 
oz.;  muriate,  la.  6d. — R.  Sedofuld. 

[2677.]— HYDROGEN  GAS  FOR  BALLOON.— Many 
more  dttaiU  are  needful  to  enable  a  truly  correct  answer 
to  be  givoB  to  ttis  query.  The  weight  of  the  ballon,  the 
height  otthe  bareieter  and  the  purity  ol  tho  gaamnat 
be  iirst  ascertainad.  But  aasnniing  tlie  gaa  to  be  pure, 
its  speciAo  gravity  is  0'655  as  compared  with  one  of  at- 
mospheric Mr,  eouseqaeatly  l,0(K)ft.  ol  gas  will  support 
in  air  41'S9ni>n  and  if  yoar  correspondent  will  calculate 
on  this  basis  the  number  of  feet  ol  t,^ns  wliich  will  lilt 
himself  and  his  baiiouu  the  weight  o!  irkirh  last  he  must 
asrtume  or  ascertain,  the  cube  root  of  that  quantity 
divided  by  8*141  will  give  him  the  radius  ol  tho  tpltrrieal 
balioou  wliich  will  contain  it  with  suflloient  accuracy 
for  his  purpeses,  whioh  I  venture  to  presume  are  not 
paaetlcaL— J.  B. 

(MB4.]— KNOINEaHIllKBY.— lam  of  opinion  that 
a  ehtainey  96  yards  Ugh  .having  a  flue  3ft.  in  diameter 
win  dothe  wi«k  repaired  by  "  A  Sabscriber."- K. 

mis.]- RBI^ACQUBSIMG  BBASS  WORK.- Brass  ia 
dlfwd  by  passing  it  taiokly  in  and  ant  ol  the  nitric  acid. 
If  ue  action  does  not  taka  place  daring  the  first  second 
the  leaving  the  articles  in  longer  only  taraa  them  black. 
The  process  should  be  thus  to  dip  articles  bright:  Scrub 
them  alter  taidng  them  out  of  tho  aoda  water  with 
sand  and  a  brush,  then  briskly,  paas  them  tlirongh 
the  acid,  and  immediately  wa^  them  in  a  pail  ol 
clean  water  or  hold  them  under  a  pump.  11  not 
quite  clean  alter  the  first  dip  scrub  the  part  again, 
and  pnt  tiirougb  the  process  a  second  time,  only 
remember  that  the  oftener  they  are  dipped  the 
more  dead  the  colour  will  become.  A  little  urine  to  dip 
articles  into  belore  ijuasing  tlirough  the  acid  and  alter 
acmbbing  haa  sometimes  a  very  good  effect ;  eventually 
dry  out  by  stirring  articles  up  in  a  bin  ol  aawduat.  The 
queker  these  processes  ^re  gone  through  the  brighter 
and  better  the  work  will  became. — Wm.  Holmes. 

[8716.]— RELACQUERINO  BRA8SW0BK.— In  the 
first  place,  it  the  brasswork  ia  |vory  dirty,  and  not 
oome  clean  enough  lor  the  acid  to  act  on,  it  should  be 
left  in  the  acid  for  some  time,  then  dipped  in  freah 
add ;  but  before  beini;  dipped  in  the  fresh  acid,  he  must 
take  oare  tliat  all  the  dirt  is  removed  before  being 
dipped  again.  The  reason  of  the  articles  turning  blaok 
ia  because  they  are  not  properly  clean  before  dipping, 
the  old  add  will  make  very  good  piekle.— W.  SaasBooK. 

[87S6.1— CHROME  BLACKS.-"  For  KHb.  ot  wool  or 
woollen  cloth,"  lioil  one  hour  in  a  aolntian  ol  4oz. 
chrome,  4ox.  ol  bittartrate  ol  potash  (cream  of  tartar): 
then  wash  out  of  this  solution,  and  boil  in  a  solntion  of 
lOU).  of  logwood  lor  one  hour. — R.  R.,  Rochdale. 

[8788,8768.]— BAROMETER  TUBES.— Without  know- 
ing ol  what  the  film  is  composed  it  is  dlffloult  to  say  wliat 
wlU  remove  it.  But  a  strong  solution  of  sods,  with  or  with- 
out heat,  would  be  very  likely  to  do  so  if  well  shaken,  and 
some  small  abut  inserted  in  the  tubes  at  same  time  might 
by  their  Iriction  expedite  the  process.  The  tubes  may  lie 
filled  by  inserting  the  mercury  by  little  and  little  into 
the  siphon  end  and  shaking  it  so  as  to  allow  the  air  to 
escape  through  it,  or  tho  air  in  the  tube  may  be  rarefied 
by  heat,  and  if  the  lower  end  be  then  plunged  in  mercury, 
the  air  aa  it  contraota  in  cooling  will  draw  it  in  and  tliis 
proceaa  must  be  in  either  case  repeated  till  the  tube  ia 
quite  lull,  when  it  should  be  held  upright  so  as  to  allow 
the  excess  of  mercury  to  run  off.  For  philosophical  pur- 
poses greater  care,  and  more  adjustment  and  calculation, 
is  needed  than  can  be  explained  in  few  words. — J.  B. 

[8781.) —PHOTOGRAPHY.— There  are  variona 
ehaagiag  boxes  made  for  the  dry  process,  but  thev  are 
all  rather  dilBcait  to  explain  without  aeveral  drawings. 
"  P.  M.'s  "  lieat  plan  would  be  to  oall  at  some  maker's, 
and  examine  one.  The  vertical  developing-bath  is 
never  used  nowadays:  it  is  a  wastefnl^plan.  If  "  P.  M." 
finds  a  difflcnlty  in  getting  the  devdoper  to  flow  over 
the  plate,  let  him  add  to  each  pint,  from  one  to  two 
grain*  of  common  gelatine  dissolved  in  a  little  warm 
water.  It  will  then  flow  readily,  without  streaks  and 
markings,  which  are  sometimes  difilcait  toavoid  without 
the  gdatine. — R.  S. 

[8807.]- PAINTING  STONES  IN  JEWELLERY.— If 
"T.  O."  will  examine  the  setting  ol  any  coloured  stone, 
he  will  find  that  the  silver  loll  placed  behind  it  is 
lacquered  of  the  same  colour  as  the  stone  Is  intended  to 
be.  Some  atones  are  capable  of  having  an  artificial 
colour  imparted  to  them  by  heat.— A.  8.  C. 

[3882.]  —BURNISHING  PL.ATE.— The  tod  he  requires 
is  an  ordinary  steel  bnmiaher,  wliioh  can  be  obtained 
at  any  tool  shop.  He  must  rub  the  acratches  well  with 
it,  and  he  will  soon  find  them  disappear.— W.  Skabboos. 

[8842.]— STEEL  WIRE.— I  did  not  answer  "  J.  R.  T." 
(88^)  for  the  worst  of  all  possilile  reasons — t.  e.  because 
of  mine  incompetence  to  do  so.  I  may  as  well  remind 
htm.  If  he  haa  not  yet  l>ecome  tired  of  liis  fad  ol  model 
church  erection  (by  the  way  he  had  much  better  go 
to  one  ready  bnilt),  that  small  bells  only  cost  a  few 
pence  eaob,  and  what  he  calls  wire  gonga  have  a  very 
disagrcealde  tone.— The  Harmohiocs  Blaokskitb. 

[8844.]- ENTOMOLOGICAL  QUERY.— Larva  of  Cot- 
•Ua  tropMtaa  Is  of  a  dirty  green  colour,  with  ita  dorsal, 
subdorsal,  and  spiracnlar  hnea  white  and  spotted  with 
dark  green.  Let  **E.  N."  Iiewareof  thelarvaof  Bcopelo- 
loma  latelNNa  also.     It  is  dark  black-brown,  with  tare* 


wliite  lines  on  the  second  segment,  and  a  white  spot  on 
the  second,  third,  fourth,  fifth,  and  twelfth  segments, 
Iwlow  the  spiracnlar  line.— Avtoksook. 

[8844.]- ENTOMOLOGICAL  QUERY.— I  send  for 
"£.  N."  the  description  of  C.  Trapetina  (larva),  as  given 
in  "  Stainton's  Manual,"  vol.  1,  page  968,  "  Larva  greenish 
with  the  dorsal,  sub-dorsal,  and  spiracnlar  linea  white ; 
the  nets  blaok  or  dark  green.  On  oak,  birch,  Ac, 
espedally  fond  of  other  coterpHlara,"  appears  in  May 
and  June,  abundant  everywhere. — ^A.  8.  C! 

[8848.]- STUFFED  CANARY.— "Excelsior" can  clean 
his  canary  by  rubbing  it  with  a  piece  of  dean  white 
wadding.  Afterwards  be  may  pound  a  small  piece  of 
chrome  yellow  and  sprinkle  upon  it  and  then  bmsb  off 
off  again  with  the  wadding,  tempering  it  to  the  shade 
with  dry  whiting.— Iohobant. 

[885a]— HOLE  IN  EAETHENWARE.—I  think  if  H. 
Joseph  drills  a  circle  ol  hdes,  lin.  diameter,  with  a  small 
Aidumedian  drill,  and  Imocks  the  centra  out,  he  can 
file  it  down  smooth  with  a  medium  file. — H.  A.  0. 

[385a]— HOLE  W  EARTHENWARE  JAB.— A  hde 
may  bo  bored  by  a  common  i>laoksmitb's  drill  used 
liglitly,  and  it  had  better  be  not  more  tiian  ^in.,  alter 
which  the  hole  can  be  enlarged  to  any  size  with  a  half 
round  file;  or  a  sharp  point,  with  repeated  blows  of  a  light 
hammer,  will  quiclily  penetrate  the  jar,  care  being  taken 
not  to  strike  so  hard  as  to  cause  a  crack,  and  the  jpoint  to 
be  kept  moving  from  place  to  place. — J,  B. 

[8859.]— FLORENTINE  BRONZE.— In  answer  to  H. 
Joseph,  I  beg  to  inform  liim  that  to  bronse  the  artidea 
he  inqairea  about,  he  ahonid  l>oii  them  in  strong  soda 
water,  scrub  them  with  sand,  and  dip  them  in  aqua 
lortis ;  then  lay  them  in  a  weak  solution  of  the  same 
acid,  about  one  part  acid  to  eight  of  water,  into  wliich 
he  must  pnt  aome  pieces  of  iron  wire ;  he  will  find  them 
turn  a  red  cdonr.  After  leaving  them  about  two  hours, 
take  them  out,  dry  them,  and  iacqnar  tliem  with  red 
iacqncr.— W.  Ssabboox. 

[8878.]— BOOKBINDERS'  OLUB.— The  best  method 
of  making  the  above  is  to  break  the  glne  into  small 
pieces ;  then  pnt  it  into  a  glue-pot ;  cover  It  with  cold 
water,  and  put  it  on  the  fire ;  stir  it  up  frequently,  and, 
whan  mdted  suBtdent,  use  it  hot.  It  mnst  not  be  too 
thin  or  too  thick.  A  Uttie  practice  will  soon  put  yon 
right. — J.  PiiAsTAMS,  55,  Dde  End,  Birmingham. 

[8878.]- BLEACHING  POWDER.— Bleaching  powder 
is  made  as  follows  : — It  is  a  mixture  ol  calcium  hypo- 
ciilorite,  or  chloride.  It  is  produced  by  the  action  ol 
dilorine  gas  upon  moist  slaked  lime.  The  gas  is  paaaed 
in  rooms,  on  the  floor  of  which  ia  laid  the  lime  Sin. 
tliiok,  which  al>sorbs  the  chlorine,  and  the  powder  is 
formed.  ■'  When  treated  with  a  small  quantity  ot  a  dilute 
add,  hypooliloroua  add  is  liberated,  and  may  be  distilled 
over.  Hereby  an  aqneons  solution  ia  obtained  as  a 
colourless  liquid,  Iiaving  a  peculiar  smell  and  bleaching 
properties.  If  a  larger  quantity  of  acid  be  added,  the 
nypochloroas  add  itselt  is  deoompoaed  into  hydroohlorlc 
acid  and  oxygen.  Hence,  in  bleaching,  the  goods  are 
first  dipped  into  a  sdution  of  bleaching  powder,  and 
then  passed  through  a  dilute  add,  whereby  hypodilo- 
roua  acid  is  formed  and  decomposed,  liberating  chlorine 
in  the  fibre  of  the  cloth.  The  bleacliiug  effect  ia  there- 
fore only  visible  after  the  goods  Iiave  been  '  soured,' 
or  dipped  in  add."  (See  Roscoo's  "Chemistry.")— 
H.  A.  C. 

[8877.]— RETINNING  HOLLOW  WARE.- WoU  dean 
the  inside,  and  lay  them  in  a  bath  ot  muriatic  add; 
then  put  some  mimatic  acid  and  sal  ammoniac  in  and  a 
piece  of  tin ;  hdd  them  over  a  coke  fire  till  the  tin 
melts;  thenwitha  piece  of  tow  wipe  the  tin  round  the 
inside ;  leave  them  till  cold,  and  rmoe  them  in  water. — 
W  Seabbook. 

[3941.J— MARKING.— The  best  way  to  apply  printers' 
ink  ia  as  follows :— Get  a  little  cotton  wool;  tie  it  up  in 
a  little  soft  leather ;  pnt  a  little  ink  on  it,  and  dab  it 
on  a  flat  surface,  cither  iron  or  stone,  till  it  ia  spread 
even.  Then  dab  it  on  the  typo  till  it  is  inked  all  over  ; 
then  press  the  type  on  the  article  you  want  to  mark. 
Writing  marking  ink  is  far  more  durable.— J.  PLAsraiis. 

[8985.]- FLEXIBLE  PIPE.— India  rubber  canvas 
hose  pipes  (vulcanized)  will  stand  hot  water,  and  so  wHl 
leather,  but  if  only  a  small  size  is  required  Tuloauiaed 
India  rubber  will  i>o  found  cheapest. — U.  U. 

[8969.]- SCREW  ENGINE  FOR  CANOE.— What  does 
"A  Young  Suliscrilier "  mean  by  wanting  an  engine  for 
a  "  canoe."  Either  ills  boat  is  not  a  canoe  or  he  wants 
to  alter  it  into  a  stoam  "  Uunch."  What  is  really  tho 
siiapeofit,  and  what  is  the  width  7  He  aaya  in  his 
query  about  2Jft.—H.  U. 

[8998.]— PASSAGE  TO  NATAL.— "A  Oomiabman'' 
will  find  that  the  "  best "  way  to-get  to  Natal  is  to  take  a 
flrst-ciaas  berth  on  board  the  mail  steamer :  the  "  cheap- 
est "  ia  to  vork  a  passage  out.  Seriously,  there  is  a  regn- 
lar  line  of  traders  to  Natalieavini;  London,  and  he  might 
find  a  captain  willing  to  take  him  lor  his  labour  and 
a  money  consideration. — H.U. 

(8996.]—BOOKBINDING.— Brass  type  would  be  best 
lor  "  An  Amateur ;  "  it  requires  great  care,  and  a  deal  ol 
practice,  to  use  single  letters.  Leather  is  all  prices, 
from  2s.  6d.  to  12s.  per  sidn ;  calf  and  morocco  are  very 
dear ;  bookbinders'  doth,  from  8d.  or  9d.  per  yard.— J . 
Plastans. 

[8999.]— CYLINDER.— If  «Ixlon"gava  the  dse  and 
weight  of  his  steam  carriage  he  might  expect  some  one 
to  give  him  the  dimensions  of  oylinoera  for  it.  How  it  ia 
possible  to  say  what  size  they  ought  to  tie  without 
knowing  the  work  required  of  them  I  do  not  comprehend. 
-H.  U. 

[4907.]— CURING  HERRINGS.- 1  do  not  imagine  Mr. 
Baskerville  islllkdy  to  find  a  book  oontainuig  any 
authentic  directions  for  the  process  he  requires,  so  I 
will  tell  him  what  I  know  about  tho  matter.  The 
method  of  curing  herrings  varies  with  the  place  of 
curing,  and  tlie  state  d  the  herrings.  At  Y'armouth,  off 
wliich  port  the  shoal  ia  in  prime  condition,  two  methods 
are  pnrsned,  and  Uie  flan  are  known  by  the  names 
"  bloaters  "  and  "  high-dried."  The  bulk  of  bhiaters  for 
tho  London  market  are  simply  taken  from  the  boats  and 
laid  la  barrds  or  tronglu,  with  sdt  bdween  each  Uyer. 
After  remaining  in  pfokle  14  hours,  they  are  hnng  up 
to  dry  in  the  smoklng-honses,  but  thev  are  not  Bubieotod 
to  any  large  amount  of  smoke.  They  are  ready  for 
packing  in  three  or  fonr  days,  and  are  Utile  more  than 
ireah  herrings  dried,  with  just  aufllolant  aalt  to  kaep 
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them  a  wook  or  so.  The  proxtor  bloaters,  althoogA  they 
are  not  kept  in  salt  mach  lonRer,  are  really  Bmoked  OTer 
Ores  made  of  oak  saw-Uost  (at  least  that  in  what  should 
be  aaed).  They  will  keep  some  considerable  time.  The 
"  high-dried,"  as  their  name  implies,  are  kept  in  pickle 
till  iber  are  ihorou^lily  Impreguated  with  uaJt,  and  are 
theu  taken  to  thoi  Muoklng-room,  and  allowed  to  hang 
tbet'o  till  they  arc,  so  to  Hpo&k,  "  tanned,''  in  which 
con  lition  they  will  lA;tt  a  voyage  round  the  world,  and 
then  be  good.  The  Scotch  herrings,  and  thoso  cangbt 
in  Bt.  Oeorge's  Channel,  are  made  into  "kippers"  in 
large  qoantities,  or  else  are  treated  to  rather  too  much 
salt.  The  reason  of  this  Ia,  that  the  fish  having  spawned, 
the  me  would  only  act  as  a  predisposing  cause  of  pntM- 
taction,  although,  strictly  speakiugt  this  does  not  apply 
to  Scotch  herrings,  which  are  tnmed  Into  "kippers^* 
for  convenience  In  pacldns,  especially  as  they  are  then 
worth  as  much  commerciuly  as  the  others,  and  farmers 
bay  up  the  "oflal"  for  manure.— Saul  Rymea. 

[«13.]  —WORM-EATEN  ORGAN  BARRELS.— 
"  Pupil "  will  find  a  solution  of  corrosive  sublimate  the 
best  cure  for  worm-eaten  wood.  It  is  a  viglent  poison, 
and  great  care  should  be  exercised  in  using  it.  The 
•rdixiary  price  is  6d.  the  oz.^Saul  Ryxea. 

[4064.]— MICROSCOPIC  INVESTIGATION  WITH 
POLARIZED  LIGHT.— Ulcro-chemical  testing  dittevA 
from  ordinary  chemical  analysis  only  in  the  use  of  the 
microscope  to  observe  the  effect  of  reagents,  and  I  do 
not  know  that  I  can  give  "  John  Barleycorn  "  anv  hints 
which  will  be  of  any  nse  to  him,  as  he  doubtless  is 
already  on  fait  at  so  much  of  chemical  analysis  as 
applies  to  testing  for  acetic  acid.  CryslaU  ot  acetic 
acid,  like  most,  if  not  all  crystals,  wiU  polarize,  but 
only  in  the  form  of  crystals.  If  "  John  Barleycorn " 
can.persnade  the  acetic  acid  in  his  liquor  to  crystalliac 
on  his  stage  plate  he  may  succeed  in  polariziogt  but  I 
suspect  that  it  is  usually  found  in  so  small  a  proportion'' 
that  tbia  will  not  be  possible.  For  polariscopy  objects 
mnat  be  mounted  in  balsam  orln  flnld  (glycerine  answers 
well  for  many  objects),  and  the  two  glasses  (that  of  the 
slide  and  cover),  shonld  be  thin.  The  polarizer  must  be 
fixed  in  Its  [place  beneath  the  stage,  Uie  analyzer  also 
being  in  ite  position,  light  should  l>e  thrown  fairlv  into 
the  polarizer  by  the  plant  mirror  if  possible,  thougn  the 
URe  of  the  plane  mirror  in  not  necessary,  and  the  prism 
rotated  to  see  if  all  light  bo  cut  off  twice  in  each  revolu- 
tion. This  is  polariscopy  in  its  simple  form.  Host  of 
the  objects  commonly  viewed  by  polarized  light  are  seen 
by  this  arrangement  in  a  ghotitly  kind  of  light  on  a 
dark  ground,  and  if  colour  be  wished  the  use  ot  a  thin 
film  of  aelenite  is  needful.  These  are  commonly  used  of 
ijuuh  thickness  as  will  give  red  and  green,  blue  and 
orange,  yellow  and  purple,  the  latter  being  by  far  the 
bcdt.  To  secure  the  best  effects  it  is  necessary  to  *'  set " 
the  analyzer  relatively  to  the  axis  of  the  Helenite  used — 
this  can  be  got  by  experiment,  by  slightly  rotating  the 
analyzer  as  well  as  the  polarizer,  till  the  best  effect  be 
obtained.  Some  objects  require  a  special  "setting "of 
the  prisms,  and  it  is  usually  advantageous  to  try  all 
possible  positions  of  both  prisms,  as  much  may  in  this 
wav  be  learned,  which  otherwise  would  have  remained 
nnleamed.  Of  mere  beauty  I  say  nothing— polarisco- 
pists  know  what  this  is.— H.  P. 

[4127.]— MOUNTING  CHARTS.— Any  kind  of  cloth 
will  do,  but  brown  hoUand  is,  perhaps,  the  best.  This 
flhoold  be  naUed  tightly  and  well  strained  on  a  drawing 
board  and  pasted.  The  map  or  print  phonld  be  also 
pasted  and  damped  till  it  lies  auiUJlat,  then  place  it  on 
the  cloth  and  press  out  air-bubbles  with  a  cloth,  lifting 
the  paper  at  the  edge  to  let  the  air  escape  when  needed, 
and  when  completed,  leave  the  whole  to  dry,  and  when 
quite  dry,  cnt  roond  the  map  with  ruler  and  sharp  knife, 
and  the  map  will  come  off  in  a  perfectly  satisfactory 
state.  If  to  be  varnished,  do  so  with  mastic  varnish, 
whilst  on  the  board,  sizing  the  paper  first  with  weak 
isinglass  size.— J.  B. 

[4128.]— SETTING  JEWELLED  HOLES  is  an  easy 
matter,  practised  by  many  a  workman  who  possesses 
eeU<relianee  and  a  steady  hand ;  it  ought  to  be  particu- 
larly useful  to  those  who  live  in  country  towns. 
Finishers,  and  English  workmen  generally,  being  accns- 
tomed  to  cnt  hollows  in  wheels  and  pinions,  and  hold 
the  graver  in  their  own  hands  when  nsmg  the  mandrel, 
will  find  it  comparatively  easy,  and  certainly  not  so 
difficult  as  learning  to  cut  a  clean  hollow  in  a  **  best " 
pinion.  Of  course,  it  requires  a  little  practice,  and  more 
attention  to  one  or  two  important  dotails.  Tbc  holes 
are  bought  by  the  cross  and  half-gross  nnset  for  English 
jewelling  ready  ttei  in  brass.  I  believe,  by  sending  to 
the  manufacturer's  or  tool-shop  the  size  of  any  particular 
hole  or  boles,  they  can  be  obtained  in  gmnller  qnanti* 
ties,  or  of  different  sizes  assorted.  I  should  recommend 
the  first  attempts  to  be  made  in  odd  pieces  of  brass  and 
steel,  till  the  hand  is  fairly  into  it,  before  attempting  to 
operate  on  a  watch  plate ;  these,  if  cleasly  done,  will 
serve  some  future  time  in  English  jew^ngs.  The 
more  precision  and  accuracy  possessed,  the  better  one 
isliliely  to  snceed.  Those  who  work  in  an  anyhow  sort  of 
faeiiion  should  certainly  leave  it,  and  watchwork  alto- 
gether, alone.  The  first  and  most  important  requisite 
is  to  centre  the  plate  perfectly  tiuc  to  the  hole  to  be 
jewelled;  not  that  this  is  anything  very  difficult,  but 
the  accuracy  of  the  work  entirely  dependii  upon  it — the 
depth  of  the  pitching  is  altered  if  not  absolutely  true. 
It  must  abio  rnh  true  in  flat.  The  pUte  iri  chucked  up 
on  the  platform  P  P  of  a  tool  (like  Fig.  2)  in  wax  or 
abcllnc,  worked  with  a  bow  or  treadle,  or  (m  a  Swis.s  or 
Eng'i  h  mandrel  When  properly  centred,  the  hole  is 
opened  to  A  A  (Fig.  1),  leaving  enough  substance  to 
support  the  stone ;  uie  socket  B  B  is  next  turned  out  to 
receive  it.  This  is  also  essential  to  bo  fitted  as  closely 
as  possible  to  keep  the  jewel  properly  centred ;  for  if  at 
all  loosely  fitted,  besides  being  liable  to  get  out  of  centre 
and  nprlght,  It  will  give  great  trouble  to  secure  the  stone 
by  rubbing  down  tne  setting,  and  will  never  make  a 
clean  i«b.  The  stone  Is  held  while  being  fitted  with 
shellac  on  the  end  of  a  piece  of  wire.  The  tool  to  mea- 
sure the  depth  to  sink  the  jewel  is  shown  in  Hg.  1.  I  do 
not  know  if  this  la  exactly  what  professionals  make  use 
of,  but  am  persuaded  it  is  something  of  the  sort,  and 
know  it  will  do  perfectly  welL  E  E  are  two  legs,  of  a 
convenient  length  to  rest  on  the  plate  or  bottom  of  the 
sink  cnt  out  for  the  wheel,  and  F  a  screw  or  round  rod, 
fitting  80  tightly  in  the  bar  as  to  allow  of  its  being  set 
as  a  gauge,  and  adjusted  to  the  hole  to  be  jewelled  or 
replaced.  Tbelegsandbar  can  befiledout  of  one  piece, 
or  a  simple  bar,  if  both  ends  are  supported  on  the  sur- 
face of  the  plate,  with  F  to  adjust  to  the  required 
depth.  SinUiig  thej  ewel  to  the  exact  dentb  i   the  most 


difficult  part  of  the  whole  operation,  as  it  is  easily  sunk 
toodeep,  or  the'soo&et  made  wider,  thus  spotling  the 
fitting  in  the  frequent  retonohcs.  When  it  is  done,  the 
plate  Is  turned  oat  a  littlo  wiiy,  flash,  or  uearlv  so,  with 
the  stone,  to  allow  the  groove  C  C  forming  the  setting 
to  be  made.  This  rtm  or  setting  ^should  he  just  thin 
enough  to  he  easily  rubbed  down— if  left  too  thick, 
tho  stone  is  apt  to  got  broken  in  the  effort  to  set  it ;  on 
the  other  hand,  it  id  liable  to  be  cut  too  thin,  or  spoiled. 
The  two  or  three  tools  required  for  rnbblng  down  are 


easily  made  when  tbelrpnrpose  is  known,  the  shape  H, 
edgeways  N,  will  be  found  one  of  tho  most  useful ;  no 
points  or  cutting  edges  are  required,  but  rounded  off, 
and  burnished  or  polished  at  the  acting  parts.  The 
grarers  or  cutters  can  also  be  made,  jnst  as  finishers 
do,  to  cut  any  particular  kind  of  hollow.  To  finish  off 
the  other  side,  the  plate  is  tnmed  to  the  other  side,  and 
the  parts  D  D  cnt  away  to  the  stone  without  touehing 
anv  part  it  rests  on,  either  straight  or  curved,  ana 
polished.  The  above  is  for  forei^m  work,  where  the 
jewels  are  set  directly  into  the  plates;  the  English 
Jewels  are  in  separate  settings,  which  are  fitted  into  the 
plate,  and  secured  by  two  screws— G  represents  one. 
They  are  set  in  their  settings  exactly  as  above  described, 
for  which  purpose  the  platform  P  P  is  taken  off,  and  a 
piece  of  roona  brass  fitted  Into  the  socket  S  S,  the  screw 
T  will  hold  it  firmly,  the  point  is  turned  to  a  conve- 
nient Bbauc,and  the  brass  to  form  the  setting  waxed  on. 
Tho  continuation  ot  the  tool  at  R  bears  simply  an 
English  slide-rest ;  the  platform  is  adjusted  after  it  is 
brought  either  outside,  as  represented,  or  in  the  socket 
S.  It  will  sometimes  be  found  necessary,  in  foreign 
work,  where  the  plate  has  been  spoiled  and  a  jewel  can- 
not befound  large  enongh,  to  set  one  in  bniss,  and  that 
as  if  it  were  a  larger  stone.  The  holes  without  end- 
stones  are  set  from  one  nide  of  the  plate,  and  those  with 
from  tho  other,  or  tbiit  on  which  the  end-stone  is 
screwed  on.  H  is  the  tool  for  sinking  the  screw-heads, 
I  and  L  the  end  views,  which,  I  think,  con  be  made  to 
cat  sufficiently  with  a  siitting-fllc  ;  it  can  have  a  collet 
K  fixed  with  a  screw  to  sink  any  depth,  or  a  shoulder 
turned  on  the  drill  itself.  The  magnetized  balance  is  a 
sad  job,  and  I  can  only  confirm  what  H.  Chapman  has 
said,  with  the  addition  that  it  must  not  bo  placed  in  a 
drawer  with  any  tools,  or  any  other  parts  of  watch  work. 
It  is  much  to  be  reoretted  that  nothing  has  as  yet  been 
discovered  that  will  demagnetize  ntecl  so  completely  an 
is  required  in  horology.  It  wonld  form  a  fair  field  o! 
research  for  our  electricians.  I  cannot  understand  why 
the  watch  should  lose  so  much.  If  the  hairspring  were 
infected,  two  or  more  colls  would  adhere  together, 
which  would  either  make  it  gain  or  stop  it  altogether. 
It  must  be  a  horizontal  wntch,  and  both  the  wheel  and 
the  cylinder  magnetised- if  very  strongly  magnetized, 
would  stop  it.  If  Htjcli  should  bo  the  case,  there  Is  no 
other  resource  but  to  roplace  the  affected  parts.— Nobody. 

[41G6.]— AQUARIUS.— Try  a  work  by  Sir  William 
Fairtiairn  on  water-wheels.  I  believe  he  Is  the  best 
authority.  Hessrs.  Spon  are  the  publiahers,  price  4s., 
sewed.— J.  O, 

[4156.]— BOOK  ON  WATERWHEEL8.— Falrbalm's 
"  Mills  and  HiUwork  **  is  perhaps  the  best. — Am  Asbo* 

CXATE   OP  THE   ROTAL   SCHOOL  OF  MiNEH. 

[4159.]— VTNEGAB.— I  submit  the  following  method 
for  the  preparation  of  vinegar  to  "E.  H.''(No.  4169, 
p.  858),  known  as  the  rapid  process,  now  followed  on  the 
Continent  to  a  largo  extent.  A  mixture  is  made  con- 
sisting of  1  part  of  alcohol  at  80  p.  c,  4  to  6  parts  of 
water,  and  14000th  part  of  a  ferment,  such  as  vinew, 
honey,  or  the  must  of  beer.  A  barrel  with  holes  drilled 
in  the  middle  and  upper  part,  Is  then  packed  with  twigs 
or  shavings  of  beech,  which  have  been  soaked  in  strong 
vinegar.  The  mixture  above  mentioned  is  then  warmed 
to  75''  or  80^,  and  made  to  trickle  slowly  through  the 
holes  of  the  barrel  upon  the  beech  twigs  or  shavings, 
thus  exposing  an  immense  surface  to  the  air.  The 
temperature  of  the  fluid  rises  rapidly  to  96*  or  106*^,  nn- 
loss  too  small  a  quantity  of  air  be  admitted.  When  the 
mixture  hsQ  been  passed  through  the  barrel  U-rae  or 


fonrtlme«  it  will  be  found  sufflcieotly  rectifitd  tj  iIU 
of  deCftntallon.  "  E.  H."  could  lEvoariMy  fvn»  tta 
ahoro  pvucess  on  a  small  scale,  as  from  exp^ritv^l 
find  it  yWda  a  vinegar  admirablr  suited  for  doaie*. 
and  culinary  pnrpo4e«.  Should  tne  snpplj  lA  oxw*-j^ 
that  is  air — be|defirient,  much  aldebyd*  is  vn^ 
which  from  its  volatility  ii  carried  off  lut  vapour  un 
lost.  Any  aromatic  substance,  essential  oU,  or  of. 
wood  vinegar  contaminated  with  kreosol*,  will  un,^ 
the  progress  of  acetification.— Wu.T£a  J.  Nichoua  * 

[4160.]— KIIJ:.IN0  MOTHS.-U  "J.  C.  S."  or  imc 
correspondent,  p.  8gl,  will  try  the  following,  1  ft«l  't^ 
vinced  they  will  at  once  abandon^the  cuoiotiun,  he: 
water,  carbonic  acid  gas,  and  benaine  methods  of  UQiu 
moths.  Procure  one  oonca  of  cyanide  of  potaMioai 
little  plaster  of  Paris,  and  a  short,  wide-moQtbfd,  >tT 
Ijin.  stoppered  bottle,  then  mix  the  plaster  of  Parii  ^ 
water  to  the  oonsistMioe of  thick  cresm. and  piHiriioir 
the  cyanide  to  the  depth  of  fin. ;  whco  set,  cut  otS  tv 
or  three  discs  of  thin  note  paper,  somevhst  ]xTgtT  Ur 
tho  inside  diameter  of  the  bottle,  and  preti  tbtm  dtm 
on  the  surface  of  the  plaster  of  Paris,  and  your  appam 
is  complete,  compact,  and  in  avgrj  respect  » 
venient  for  Ulllnit  moths  and  butterifes.  It  will  ite 
remain  efficiant  (or,  a  couple  of  years  or  more,  u^ 
the  mothi  may,  if  reouired.  be  left  in  the  bottle  ia 
weeks*  when  they  will  be  found  in  a  relaxed  stair  fcv 
setting.  I  hav*  ]uat  placed  four  large  flesh  Hies,  Hvtt 
eaniona,  in  my  ejmmde  bottle,  all  ol  which  were  deti  a 
twenty  seoonois,  whldb  is  abont  the  time  roqoired  to  kil 
a  huge  moth.  Two  of  the  files  returned  to  life  sftf t  n- 
maintng  in  the  battle  ninety  seconds.  It  is  desinblf . 
however,  to  leave  moths  in  the  bottle  for  a  roai>lef^ 
hours  before  they  are  taken  out  and  ut.  Entomolo^s 
in  their  rambles,  wHl  find  the  cyanide  bottle  a  moel  qm- 
(ul  companion. — Cyakidx. 

[4160.]— KILLING  MOTHS,  Ere- 1  notirt- Brreral 
brethren  of  the  "net  and  ptn  persoaiioa"  have  ^res 
"J.  C.  S."  information  on  this  heed,  bat  neither  ttevas 
to  have  used  liquid  ammonia.  I  find  It  ho^  the  grui 
recommendation  of  leaving  its  victims  beaati/nilT  n- 
laxed  for  setting  after  death.  Vj  plan  U  first  to  stdpef; 
specimens  with  chloroform  and  then  transfer  them  for 
iui  hour  or  two  into  a  Jar  (in  separate  chip  boxe^)  iot»  ^ 
v.hich  has  been  previously  dropped  a  piece  of  filter  I 
pnper  saturated  with  the  h^aid.  For  given  iniMAs  iX 
M  ill  not  do,  as  it  bleaches  them.  iVsRsio  add  and  chlo- 
roform make   spedmenf  too  rigid  Sot  May  Mtting.— 

AUTOKKDON. 

[4171.]— BEES  AM>  nKKKEEPDiO.—"  P»jne's  Bee 
Book  "  is  published  at  M,  Pitenioster-roir.  pn'ce  4d.    I 
douH  havo  any  entrance  in   the  tide  ol  the  c»p  ot  the 
hive.    Let  the  bulein  the  top  of  the  h/re  he  »boat  8hi. 
square  ;  place  on  this  a  piece  of  perforated  Mine,  boles 
3-16tbfl  of  an  Inch;  no  other  liaed  holes  in  the  xincahuaJd 
bo  u»cdL     I  uie  oU  U%  chests  lor  ops  Sin.  MloI^eSDd 
llin.'deep;  cnt  a  hole  in  the  lop  aWl  4iiLfiqaa»;on 
thin  place  a  piece  ol  glau.  ^o  diftcnlty  wH  be  f<isnd 
in  removins  a  cap  or  box  ol  honey.  »i  no  \jroodwnl  be 
there.    Follow  Payne's  initractiona.j*gB  ll-J-  l^^t. 

[417ai  -MALLEABLE  CAST  IUON.-Cati«rait  Jetc^'a 
"  MctaUurgy,"  voL  ii.,  on  Iron  an4*eeL   Also  the  spe- 
cifications of  patents  taken  out  under  Uiisheaa',  «w« 
may  bo  seen  at  the  Patent  Office.   To  n»4ff  Mj^iton 
malleable  the  articles  are  imbedded  in  jswderedmlM 
(U.,  iron  ore)  or  hammer  scale,  andbestsd  lor  in«J"o 
time ;  a  reaction  between  the  oxygen  ot  the  ore  rtS  w*  , 
carbon  present  In  the  cast  iron  is  getnf,esrbomoinhy- 
dride  is  formedland  escapes.  Thecait-lToniBthwmore« 
leHH  decsrburiaed,  a  more  or  less  soft  iron  l»  proatteej. 
it  i8  not  truly  maUeable,  it  will  not  weld,  but  msy  i* 
dented  by  a  blow  from  a  hammer.    Inferior  tools  «■ 
made  in  this  way  are  termad  "ran  steel"  articlt%.-AJ 
AssocUTB  OF  rnz  Rotai.  School  or  Mraxs- 

[4194.]  —PHOTOGRAPHY.— STADIS,  4c.-"  ^  OX 
can  remove  the  stains  prodaced  by  the  sUTer  »J™f 
by  means  of  hyposulphite  of  soda  or  cyanide  oIp«J 
sium.— An   Associate    or     tkb    Rotil  ScBoot 
Mines.  .    .  ^ 

[4198.1— O AS  COOKING.— There  l»  s  mistake  o* 
statement  of  quantity  of  gaa  consumed.  It  shonu  k 
for  ft  small  fruit  pie,  from  2ft.  to  ajft.  for  a  laite  Jttj- 
potatoes,  or  other  vegeUblee,  SUt.— not  Sit.  per  lb.  vti^ 
as  stated. — Thos.  Fuetchxb. 

[4204.1— DRAWING  PENS. — In  reply  to  "Tf"^* 
failure  in  the  use  of  his  drawing  pen  may  reinjt  w* 
three  causes— viz.,  first,  from  a  bad  pen ;  secoodlT.p^* 
the  ink  being  too  thin;    and  thirdly,  by  sUoinng  J^^ 
much  space  for  the  flow  of  the  ink.     As  he  ^*J~'^ 
boBinncr,  I  would  advise  him  to  purchase  a  botu* 
liquid  drawing  ink,  which  will   cost  only  one  fihocs 
this  will  Bavo  him  much  time  and  trouble,  it  bein^  «" 
ready  for  use  when  required.    Now',  as  to  the  "J**.  ^ 
pen.    When  you  are  going  to  work,  see  that  the  i& 
of  the  pen  is  clean  and  bright  (remember,  if  it  i***^^ 
tlie  ink  will  never  flow  properly),  then  open  ^*^^| 
very  slight  extent,  and  with   a   pen,  or  still  ™^ 
camel-hair  brush,  put  a  small  quantity  of  ink  i^ 
pen,  then  close  it  till  the  points  just  touch,  when*" 
is  ready  for  use.    After  a  littlo  practice  nei^ill^'' 
difficulty  whatsoever  in  using  it.    When  he  coous^ 
to   study    the    proportional    oompass,    diagonal       " 
universal  scale,  &c.,  let  him,  If  ho  can,  call  on  m*;    ^ 
I  shall  be  most  happy  to  Rive  him  all  the  instrucU*"' 
may  need.— Thomas  8.  O'Connor,  Wrexham. 

[4304.]— DRAWING  PEN.— As  I  underntsnd  "T*^^ 
his  fault  lies  in  using  too  much  liquid  ln)^  ^^'L'it 
buying  it  in  cakes  and  rubbing  it  for  himself  as  r^°^ 
Theizik  sold  in  bottles  is  gummv,  and  will  not  ™*^^ir! 
lines.  "  T.M."  must  expect  to  have  to  replcni*li  bwpf 
continnally  (using  a  camel's  hair  brush  for  this  P"5^ ' 
as  the  great  merit  of  Indian  ink  lies  in  its  power  of «? 
Ing  quickly.— R.  P.  T. 

[4204.1- DRAWING  PEN.— The  dimculties  of  «^ 
"T.  H."  complains,  and  many  others  that  bepi^s^ 
knows  not  of,  will  be  removed  by  reading  ^* ••pj^ 
conrse  of  Binn's  admirable  work  on  '*  Ortbotfrsphic  i^ 
jeetion,"  aud  its  application  to  meohanical  and  co^ 
neerlng  drawings.    See  adTertisement  In  the  colnou»  »• 

our  EhoUSH  HzCBANXC.— a  DRAtrOHTSHAIt. 

[4204.1— DRAWING  PEN.— Take  care  to  keoP  **'irf° 


clean,  drawliig  a  bit  of  paper  between  the  jmlnti  «^o 
tbe  ink  (aiU  to  flow ;  and  never  let  the  ink  dry  aF<a  » ' 
there  will  then  be  no  diffloalt7.--J.  B. 

[4214.]— SALMON  TACKLE.—"  Doncastrian  "  »ill  «»* 
■  rod  of  18tt.  or  19ft.  tha  moat  conTenient,  •It^^"  JT, 
Ter;  btoaa  stroami  SIK,  or  an,  maj  be  n<l<>i>it«,  >» 
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HAND  PLANING  MACHINE. 


Ihe  sm&ller  rod  is  enongh  for  any  average  man  to  minaga 
properly.  A  reel  aboat  4iii.  in  diameter,  with  about  80 
or  100  yards  of  eigfat-plait  dresiied  ailk  Hue ;  a  gaff, 
-with  a  handle  6ft.  long,  a  few  different  kinds  of  flies,  and 
a  basket  into  which  to  put  the  flsh,  will  complete  bis 
equipment.  A^  to  his  own  wearing  apparel  he  should 
get  a  pair  of  waterproof  boots  with  tops  to  come  above 
the  knee.  I  would  not  advise  hiui  to  make  his  rod  :  he 
can  buy  one  cheaper  and  better,  because  the  wood  will 
be  more  Ukely  to  have  been  properly  seasoned ;  indeed, 
I  doubt  very  much  whether  ne  can  bny  the  wood  in  a 
fit  oondition.  One  bit  of  advice  I  will  give  him.  When 
tiie  flah  has  taken  the  fly,  don't  strike  till  he  has  really 
got  it,  or  till  he  has  turned  to  go  off  with  It ;  then  strike, 
and  strike  hard,  so  as  to  be  sure  to  drive  the  hook  in 
over  the  barb.  50  xwr  cent,  of  fish  are  lost  through 
neglect  of  this  point.— J.  MoF.,  Stobo. 

[4229.1— WASHING  MACHINE.— I  herewith  send  yon 
a  sketch  ol  the  must  simple  washing  machioe  I  have 
Been.  I  think  perhaps  It  may  be  the  kind  of  thing  your 
correspondent "  J.  W."  wants.  I  shall  be  happy  to  give 
any  farther  information  on  the  subject  that  may  be  re* 
quired.  The  cost  if  made  by  a  carpenter  would  be  about 
^2  108. 

DESoaiPTios.— Fig.  lis  a  section  through  the  middle 
of  machine.  Fig.  3  is  a  side  view.  In  each  case  the 
dotted  lines  represent  the  beater.  Figs.  S  and  4  are  front 
-ftnd  side  views  of  beater.  The  bearings  are  cast  in  gun 
meto],  and  the  beater  ia  made  of  ash. 


r  ' 


[423a]— KANSAS.- The  faro  from  London  to  Liver- 
pool is  Ua.  6d.;  from  Liverpool  to  New  York,  by  steamer, 
£6  6s. — by  sailing  vessel,  £4.  Passengers  can  also  be 
booked  from  London  at  the  same  rates.  Railway  fare 
from  Now  York  to  Kansas  City  is  £3  16s.  6d.^  While  on 
thia  sabieot,  I  would  say  the  society  mentioned  in  my 
letter,  tne  "Working  Mens'  Co-operative  Emigration 
Company,"  whose  office  is  at  the  Uiaslon  Hall,  Darling- 
place,  Mile  Ead-gate,  will  be  sending  out  a  party  about 
the  middle  ol  August. — J.  D.  RoaxRs,  Hon.  Sec. 

[4241.]— OIL  OF  BRICK.— ThU  is  obtained  by  soaking 
common  bricks  in  oil,  and  afterwards  distilling  the  oU 
from  them  at  a  red  heat  in  an  iron  alembic— Harbt  O, 
Newton. 

[4244.]— EQUI80NANT  FLUTE.— If  "  S."  can  caU  at 
8^,  Percy-street,  Tottenham  Court-road,  he  will  obtain 
the  information  he  seeks;  or  he  can  write  to  Jno. 
Clintou,  Esq.,  at  the  above  address.  If  he  is  an  advanced 
player,  and  idzns  at  proflclency,  no  matter  what  flute  he 
selects,  I  strongly  recommend  the  daily  practice  of 
Boehm's "Twelve Grand  Studies."— Sabls. 

[434a.]  — SILKWORMS.— The  length  of  filament 
usually  produced  by  a  cocoon  is  about  300  yards,  although 
in  somewhat  rare  cases  this  has  been  doubled.  For  one 
pound  of  silk  eleven  or  twelve  pounds  of  cocoons  are  re- 
quired, about  250  of  which  go  to  a  pound,  therefore  an 
ounce  of  silk  would  require  about  180  cocoons.  The  other 
information  may  be  obtained  at  Covent  Oarden  Market. 
— Hahby  G.  Newton. 


KuL'j.  •-■!  L  .-.J..  Pljcti  ihc  bcuter  in  itJ  pljcc,'  and 
put  the  clothes  in  each  side  with  enough  suap-watcr  to 
aalr  fUl  the  machine, then  work  the  beater  backw:irds 
mod  lonrards.— F.  M. 

[4231.]— HAND    PLANING   MACHINE.— I  send   en- 

Saving  out  out  «f  Cook's  catalogue.  It  la  do-tcribod 
us:— "To  plane  12in.  long,  8in.  wide,  and  6in.  deep, 
self-acting  cross  slide  ;  screw  clamps;  screw  keys  ;  and 
eix  tools ;  mounted  on  a  cast  iron  base  for  handwork, 
onlj  £aQ  IDs.  Without  self-aciing  cross  slido.  less  £7 
10s.  Parallel  vice  with  circular  plate  £7  10s.  Ditto  with- 
out eircolar  plate,  £5."— J.  K.  P. 

r4238.]— BICYCLE  BREAK.— The  ordinary  form  of 
l>reak  is  the  proper  one  for  rubber  tires.  It  does  not 
appear  to  wear  or  Injnro  the  rubber  in  the  slightest 
degree.— Thob.  Fletcher. 

[4234.]- SEWING  MACHINE  IRONWORK.— Reduce 
with  the  file  any  very  rough  parts  {such  as  what  I  would 
call  the  "  seam  "  of  the  easting),  and  give  it  two  or  three 
coats  of  coach -painters'  varnish.  Price,  Is.  6d.  per  pint. 
Proved. — AqniLLna. 

[4287."]- VINEGAR.— Lot  "Grocer"  donothingeo  aim. 
pie  as  to  try  to  turn  wine  into  malt  vinegar :  one  advertise* 
mont  in  your  columns  would  secure  him  sufficient 
ordan  to  di^o-te  of  a  large  quantity  of  his  genuine 
white  wine  vinegar.— W,  H.  C. 


[liJiyi  -aPAJi^  FROM  INDUCTION  COIL.— The 
only  way  to  find  the  length  of  spark  it  will  give  is  by  ex- 
periment.— Thob.  Flstohbr. 

[4250.]— ALGEBRA.- 1  wiH  endeavour  to  giro  A. 
Davies  as  little  work  as  possible;  but  he  must  under- 
stand that  he  will  now  aud  then  come  across  pa.^sages, 
which  he  must  omit  through  not  understanding  tbo 
principles  to  whioh  thoy  refer.  This  will  not  often  be 
the  case  however,  and  if  I  knew  the  edition  of  Tud- 
hunter's  difTerential  calculus  which  he  intends  to  use,  I 
could  easily  point  out  anything  which  would  be  hotter 
passed  over  on  a  first  encounter.  It  is  only  necessary  to 
know  algebra  as  far  as  quadratic  equations,  with  a  fair 
knowledge  of  the  theory  of  indices.  The  student  must  also 
be  able  tounethe  binomial  theories,  though  he  need 
nut  trnuble  himself  with  the  proof  of  it.  He  must  also 
read  the  chapter  on  exponential  and  logarithmio  series 
In  krii<onumetry,  he  mny  omit  the  chapter  on  the  pto- 
portional  i)ftrt!<,  and  chap,  xvii.,  &c.,  to  the  end  Of  the 
bonk.  Conic  sections  he  ought  to  be  well  acquainted 
with.  I  mean  analytical  ounios  of  course:  geometric 
conies  will  not  help  him  at  all.  As  almost  nU  the  ap- 
plied erami>les  of  the  oalcnlaa  are  taken  from  conic  sec- 
tions, he  wiU  find  it  almost  impossible  to  proceed  with- 
out a  good  knowledge  of  this  branch  of  mathematics.  I 
must  warn  him  Uiftiae  will  find  it  exceedingly  difllcoltto 


road  fiuch  a  sabject  as  the  ciloultis  without  assiaiance 
— R.  P.  T. 

[4350.]— MUSHROOM  CULTURE.— After  the  horae 
manure  (or  droppings)  has  been  kept  in  aheap  for  about 
a  week  or  ten  days,  and  heated  to  a  certain  extent,  have 
it  spread  out  ia  the  open  air  to  sweeten  and  drive  off 
the  ammonia.  If  there  is  a  hot  sun  and  nice  drying 
wind,  three  or  four  hours  will  bo  sufficient.  You  may 
then  put  it  together  to  make  your  bed,  treading  the 
manure  thoroughly  all  the  time  (you  cannot  make  it 
too  solid),  until  yon  get  a  depth  of  lain,  to  3ft. ;  upon 
this  place  your  spawn.  Cover  this  spawn  with  good 
damp  mould  to  the  oxten  t  of  about  SUn.  Again  tread 
this,  and  make  it  tolerably  solid.  By  this  simple  method 
on  a  bod  7(t.  by  8ft  in  an  ordinary  stable  or  outhouse 
at  a  temperature  ofi55'='  to  6(K,  I  cau  produce  and  cut 
mushrooms  of  the  finest  quality.— T.  Peabsom. 

[4258.]— TODHUNTEa— Todhunter  says  (page  10) 
**  If  r  denote  the  circular  measure  of  four  right  angles, 
the  circumference  is    3  «■  r  .*.  the  circular  measure    of 

four  right  angles  is  l^'^that  is  2  w."    Hence  we  see  that 

r 
the  circular  measure  of  two  right  angles  is  7,  that  i.H 
814169365  Ac.  ftc.  The  symbol  w  U  used  to  express  the 
ratio  of  the  circumference  to  the  diameter,  because  the 
value  of  r  cannot  be  stated  exactly.  It  will  now  be  seen 
that  8*14159  &c.  (orir),  is  the  eircolar  measure  of  two 
right-angles,  and  thatTodhuuter  is  perfectly  consistent. 
—J.  R.  Rbkoall. 

[4858.]— TODHUNTER.—"  The  oonsUnt  raUoot  the 
circumference  of  a  circle  to  its  diameter  is  usually  de- 
noted by  the  symbol  w  ;  hence  the  ratio  of  the  senu-cir- 
cumferonce  to  the  radius  will  also  be  denoted  by  «,  and 

the  ratio  of  the  quadrantal  arc  to  the  radius  by  JT.'* 

— Hymer's  Trig.,  p.  4.  Note :  The  semi-oircomference  ii 
180^1  or  the  measure  of  two  right  angles. — Anon. 

[4356.]— NEW  VELOCIPEDE  SADDLE  SPRING.- 
"  T.  L."  in  vour  last  issue  speaks  of  a  bicycle  be  has 
seen  with  the  saddle  spring  carried  beyond  the  guide 
socket,  abont  6in,  over  the  front  of  the  guiding  wheel, 
the  hind  wheel  being  xery  smalL  I  beg  to  inform  him 
that  it  is  not  patented.  The  makers  are  Orme  Brothers, 
Wolverhampton.  The  advantages  are  that  the  rider  can 
sit  directly  over  the  crank,  and  so  obtain  very  high  speed 
with  less  exertion  than  when  the  saddle  is  further  back, 
the  small  hind  wheel  dispensing  with  the  drag  which 
larger  ones  have  for  fast  riding.  I  believe  it  to  be  the 
best  principle  of  construction  yet  adopted.  —  Thus. 
Smith. 

[4364.]— MATHEMATICAL.- Multiply  together  the 
height,  the  breadth,  and  the  mcitn  depth,  which  in 
this  case  is  half  the  height.  Multiplv  again  by  631  (the 
number  of  lbs.  in  1  cubic  foot)  and  divide  by  3340  to 
reduce  to  tons,  thus  :— 

18  X  U   X  9  X  63i        111078 

—  3UW ^    ^^    =494  tons. 

What  is  called  the  "centre  of  pressure**  is  at  t  Urn 
depth,  or  6ft.  from  the  bottom ;  and  la  where  you  snould 
apply  a  beam  across  a  sluice  to  support  It  in  the  purely 
theoretical  case  of  having  that  beam  and  nothing  else 
for  a  support,  and  it  is  actually  the  place  where  some 
sluice  gates  are  hung  on  horisontal  pivots,  so  as  to  turn 
over  of  their  own  accord  when  the  depth  increases  be- 
yond a  certain  point. — J.  K.  P. 

[4271.]— TRIGONOMETRICAL   DIFFICULTY.- 

3(8l9g.8- 


-1)  -l-i(4log.3-3)-£.(3log.)  +13 
5  4 


*  9  log.  8-8  +  i?  log.  8-2  =  i  loi.  8-  £• 
5  6      3  4 

=  9l3g.  8+   l?bg.8-iUg.S-8-4 - 
5  3  6 


=  ("9 +l»-L">Iog.8 -<»  +  «»+_*» 
V         6     J  /  90 


5    a 

_»0  +  82  -28 
10 

97 


1> 


log.  r 
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Now  log.  8  =  0-477I318,  which  moltlpUed  by  ?J  or  9'7  ^ 

4-6380766,  and  ~  =    S-85,    which    subtracted     leaves 

f  7780766. -J.  K.  P. 

[4271] -A  TRIGONOMETBICAL  DIFFICULTY.— I 
am  afraid  that  "Poor  Lad"  has  not  sniBciently  studied 
lb.  Todbuater's  pTOTloaa  explanations,  or  rather  has  not 
brooght  any  knowledge  of  algebraical  bracketing  to  bear 
upon  the  subject.    The  given  expression  is — 

8(31og.S-l)  +  l,<4log.S-»)  -  i(21og.8+l) 
6  4 

(take  away  bracketa), 

.8+«log.8-|-|.log.8-| 


valae ;  they  aro  rather  thick. 
N.T.M.B.Mf. 


and  of   pure  eilfiBr?- 


[4306.]— SILVER  COIN.— WiU   somo   correspondent 


=9  log.  8  - 


Again  using  brackets  for  all  expressions  in  which  log.  3 
occurs,  we  have 

(9  +  15-  t)  log.  8  -  8  =  2.-4 

=  ?Zlog.8-  iy=  5V7807Cfl  nearly. 
10  20 

C.  H.  W.  B. 
[4376.]— GUTTA-PERCHA.  — GMUs^aneha  may  be 
dissolved  by  ohloi  uf iimbi,  and  alsa,  I  bi^re,  with  bi> 
solphide  of  carboBa  Tha  station  may  be  made  any 
tliickness,  from  a  dear  fluid  to  a  thick  paste,  nod  the 
gntto-peroha  resumes  its  original  state  after  the  evapo- 
ration of  the  chloroform  or  other  solveat.— Tuoh. 
Fletchbb. 

[4382]  .—CONTINENTAL  SCHOOLS.— I  can  recom- 
mend to  "Anxiety"  the  college  of  Melle,  near  Ohent, 
and  the  commercial  school  of  the  Joa^hitcB  at  Qram- 
mont,  also  near  Ghent,  as  the  best  he  will  be  able  to 
find.  These  two  establishments  are  very  highly 
esteemed,  both  in  Belgium  and  in  other  countries.  The 
Trinity  College  of  Louvain  is  also  a  very  good  one.  For 
prospectns  and  particulars,  write  to  the  director  of  St. 
George's  College,  Croydon,  Surrey.  E.  V.  D.  S. 

[4282.]  — CONTINENTAL  SCHOOLS.— I  should  re- 
commend the  Rev.  J.  G.  Pfludorer's  classical,  mathe- 
matical, and  commercial  school  for  young  gentlemen,  in 
Komthal,  near  Stuttgart,  as  one  of  the  best  and  most 
economical  schools  on  the  continent.  The  institution 
is  under  the  superrisioa  of  the  Royal  Council  of  Edu- 
cation of  Wurtemberg,  and  comprises,  besides  the 
private  apartmenl^}  of  the  principal  and  his  family,  and 
Che  tutors'  apartments,  a  dining  ball,  three  large  and 
airy  dormitories,  one  large  study,  six  school  rooms,  a 
largo  gymuastlc  ball,  as  well  as  a  playgronnd,  15  acres 
in  extent,  oootaining  a  large  lake  for  beating  in  summer 
and  skating  in  winter,  a  cricket  ground,  shrubberies 
and  woods.  Tho  country  round  Komthal  is  an  inter- 
mixtnre  of  vineyards,  fields,  and  woods,  and  is  within 
an  easy  distance  for  excursions  to  the  celebrated  Black 
Forest,  Solitude,  and  Hohenheim :  is  therefore  situated 
in  a  healthy  climate.  The  community  of  Komtbal 
format  a  religious  settlement,  in  some  respects  simlluto 
those  of  the  Moravians,  and  singulariy  free  from  all 
temptations  to  vice.  A  physician  resides  In  the  village. 
Should  "  Anxiety  "  reqiUre  any  further  details,  he  may 
apply  to  A.  ToLHAUSBH,  108,  I>ale-stre«t,  Hulme,  Man- 
chester. 

[4285.]— GAS  MUFFLE  FURNACE.— I  fear  this  is  not 
praoUeable  withont  an  enormous  connnmption  of  gas, 
even  for  a  very  small  muffle,  and  also  that  a  strong  blast 
will  be  necessary.  I  use  a  blast  gas  famaoe  for  small 
cracible  work,  and  I  find  in  the  most  perfect  form  of 
furnace  I  can  get  it  requires  a  consumption  of  18ft.  or 
sort,  per  hoar,  and  a  bellows  blastof  6in.  water  pressure, 
to  heat  a  2Hn.  x  Sin.  ontoible  white  hot.  The  burner  I 
use  Ih  simunr  to  Griffin's  blast  gas  burner.  I  should 
also  fear  tho  cootinued  breaking  of  the  muffles,  bom 
tho  great  difficulty  in  applying   the  beat  gradually.— 

THOS.  Fla£TCU£B. 


IMPORTANT 


ANNOXmCCMENT. 

— ♦ — 


OcR  re.aders  most  probably  will  not  be  surprised  to  hear 
that  the  BritUh  ani  Foreign  Mechanic,  whose  birth  was 
heralded  with  snoh  a  flourish  of  trumpets,  is  about  to  bo 
incorporated  with  the  Eholzsr  MscHAVxa  A  few  days 
since,  the  proprietor  of  the  B.  and  F.  Bf.,  staggering 
nmtor  a  load  of  responsibility,  incurred,  as  he  affirms, 
by  editorial  mismanagement,  solicited  us  to  buy  the 
copyright  of  his  joumaL  After  some  negotiation  the 
purchase  was  effected,  and  the  result  is  that  the  B.  and 
F.  M.,  like  other  publications  of  late,  will  be  merged  in 
the  Enolish  Ueohanic. 


NOTES  ASD  QUEfilES. 

— 0 — 

r4S0(.1— NAPKIN  RINGS.— I  am  much  obliged  to 
"  Sanl  Brmes  "  for  his  answar  to  the  former  of  these 
fiaerlee.  By  "  marking  "  boxwood  rings,  I  mean  stamping 
them  in  some  way  on  the  otUiide  so  that  each  jwrson 
may  know  his  own  ring  from  time  to  time. — W.  F. 

t«05.]— SILVER    COINS.— Can  any   correspondent 


.0. 
[4mj-aKWINO  I1A0HINSS.-Any  on*  Toned  In 
^^J^i"'  """^  oblige  by  solving  this  dlfflonlty.  The 
matwrial  seems  dragged  into  the  teath  ot  feeder,  and  a 
mtmber  of  threads  are  wound  around  the  point  of  hook. 
Without  the  threads  the  feeder  acts  »ory  well.  The 
machine  is  a  Wheeler  ft  Wilson's.— H.W.  "■    *"• 

[«B8.T--OLASB  BnENING.-Thanks  to  our  obliging 
brother  infonu  ma  what  the  two  IoUow^b  coins  are  ol  Sh^r  Jjf^J'  *"'''™;  »"*  ^f-  JoMPk  Leloestor,  for 
Which  i  enclose  ,ull.sl.e  sketches,  ZTiS^r^oT^i  |  X -^t'h^S  S^r^S^^I^  ^.  S'LS^ 


kindly  describe  the  silver  coin  flgUBsd  above,  aad  give 
approximate  value  7  Actual  sine.  Pwiaotiatlon  good. 
— Oius. 

f4807.3— HORIZONTAL  v.  VERTICAL  ENGINES^ 
Why  are  horlaontal  engines  preterod  to  rertioals  ?— A 
Yocso  Ttkk- 

[4aoe.]— MODEL  HILL.— Wai  a«aa  one  taTour  im 
with  dixeottoas  for  a  cloQkwork  arraagemaot  ta  dsiv«  a 
model  mSlt — A  Yocho  Tyke. 

_r4aiie.i-BAB'nuPs  wixvAOTDra  iraHMrATsa 

HKATEB — Wonld  a.  CrsuntsB  a^  wtat  UaAot  a  float 
Barton  applies  to  his  beater  (aee  p.  Sat)  t—J.  H. 

[•1810.]— DE8TRUCTIVB  SOAP  POWDBB&— flteuf 
practical  chemist  among  yonr  very  num*r«as  aad  am^ 
correspondents  inform  me  whether  a  simple  iiltnj 
exists  of  ascertaining  whether  any  "soap  powder"  oon- 
taining  destructive  acid  has  been  applied  to  linen  sent 
to  the  wash  ?  Paper  collars  have  superseded  linen,  but 
till  paper  shirts  are  adopted  most  of  us  havo  an  interest 
in  preventing  processes  which  reduce  in  so  few  washings 
this  very  necessary  garment  to  the  consistency  of  tissue 
paper? — Sams  Cheuxsk. 

C«11.]—KMIGRATI0N.— Would  some  oneirko  knom 
be  good  enough  to  give  us  a  little  information  about  our 
East  Indian  possessions  as  a  field  lor  emigration.  Is 
there  not  a  good  opening  there  for  a  few  mechanics  and 
an  odd  cotton  clerk  and  railway  clerk  or  so.  An  advet^ 
tisomeat  I  saw  lately  ottering  fig,  £18,  tio  per  month 
for  spring  makers  and  wheel  tyrsra  leads  me  to  ask  this 
question. — ^Aqcillus. 

[4313.]- ROCKING  CHAIR.— I  have  bought  a  rocking 
chair,  and  when  rooking  In  it,  it  leans  forward,  conse- 
quently it  is  very  uneasy  sitting  in  it.  Can  any  one 
suggest  how  I  can  alter  It  without  taking  olT  the  rockers  ? 
— EiSY  Back. 

[«18.]— SILKWORMS' EGGS.— Ought  the  eggs  of  the 
common  silkworm  to  turn  a  kind  of  brownish  colour 
about  a  week  after  they  are  laid,  or  should  they  keep  a 
bright  yellow  until  a  short  time  before  they  ore  hatched 
next  year  ?— C.  H.  B. 

[4814.]— RULE  WANTED.— Wm  some  brother  reader 
give  a  rule  for  finding  the  contents  of  a  weight  of  a 
known  length  and  breadth?  For  instance,  I  want  a 
weight  eOlb.,  must  bo  9ln.  long,  ll^In.  broad.  What  thick- 
ness will  it  be  in  the  wood  pattern  ?  An  answer  in  plain 
figures  will  suit  best,  as  I  do  not  nndentand  algebra.- 
Goon  WoBDs.  ' 

[4815.] -CLEVELAND  IRONSTONE.- What  is  the 
cost  of  the  Cleveland  ironstone  f.  o.  b.  in  the  Tyne,  and 
Is  it  shipped  to  Newcastle  in  the  raw  sr  calcined  state  t 

[4816.]  —  A  DIFPICULT  QUESTION.  —  In  the 
honours  paper  ot  the  subject  "  Applied  Uechanlcs,"  In 
the  science  examination  Just  past,  the  following  qaestinn 
is  given.  It  is  so  ambiguons,  that  I  spent  one  of  the 
three  precious  honrs  of  the  oiamination  in  endeavour- 
ing to  comprehend  it,  and  for  the  life  of  me  I  could  not 
determine  whether  there  wore  two  or  three  enclosing 
rings,  so  1  gave  it  up.  Since  then,  I  showed  it  to  a 
bachelor  of  science  and  he  finds  It  as  diiHcnlt  as  I  did, 
and  lor  the  same  reason.  I  propose  to  submit  it  to  my 
fellow-readers,  in  the  hope  that  some  one  of  them  will 
kindly  eiphtin  it.  At  the  same  time  I  think  a  protest 
ought  to  be  made  against  the  practice  adopted  by  some 
of  tho  examiners  of  putting  questions  which  are  of  the 
nature  of  a  puiile.  Such  a  praetice  is  lilwly  to  bring 
tho  papers  into  contempt,  which  is  most  undesirable 
The  question  is  as  follows :— 6.  "  Built-up  guns  are  made 
of  concentric  rings,  the  onter  hoops,  or  rings,  being 
shrunk  or  forced  upon  inner  tubes  with  a  regulated 
tension.  Supposing  tho  external  diameter  of  the  inner 
tube  to  be  12in.  and  that  the  substance  of  its  oovering 
hoop  is  to  have  given  to  it  an  initial  grip  ol  4  tons  per 
square  Inch  of  its  sectional  area  ;  the  exterior  diameter 
of  this  second  hoop  is  ISin.  and  U  to  be  corared  with  a 
third  hoop,  having  an  initial  grip  ot  8  tong  per  sonate 
inch  of  its  Boctioual  ar«a;  will  you  work  out  In  ariUme- 
tie  the  diffcreooe  of  dimensions  which  wUl  aflhrd  the 
above  conditions  ?" — Student. 

[4317.]-SrziNO.— I  mix  20  packs  of  flour  at  once  for 
sizing,  and  when  fomented  it  is  very  yellow,  can  any  of 

Sour    correspondents   inform  me  how  I  can    bleach 
le  same,  or  how  I  can  make  it  white  ? — John  BtrsT. 
[4318.]— COMET.— Will  "F.aA.S."  kindly  give   the 
situation  of  the  "  comet "  wUeh  he  says  is  In  "  Serpens," 
so  that  it  may  lie  found  without  an  equatorial?— O   C 

[4819.]— SPECULUM  P0LI8HING.-W1U  Mr.  Pni-klss 
be  kind  enough  to  describe  his  rule  and  method  of  find- 
ing the  exact  sise  of  the  small  plane  or  flat  for  any 
aperture,  and  whether  his  polisher  goes  as  regular  at 
the  end  ot  the  poUshing,  or  whether  h  does  not  go  in 
"  fits  "  ?  How  long  does  he  take  to  polish  the  surface 
•'  tm  no  trace  of  grain  is  left »  J  Wilf  not  rosin  answer 
to  harden  the  pitch  with  ?— G.  O.  •n.wor 

V.  ^'^•?  r^RKAM  FISHINO.-Win  any  of  your  nader* 
Undly  inform  me  what  will  enthse  bream  to  the  hook  ?— 

POKPSY. 

[482L]-WATKRPBOOF.-Win  somo  reader  toform 
me  how  to  soften  a  waterproof  coat?  it  has  got  quite 


an  oven  or  klta  as  used  by  glass  painters,  Ac.,  tha  dis- 
tance of  the  fire  from  the  grate  to  the  bottom  of  the 
oven,  and  what  -lupports  aro  nsod  to  keep  tho  oven  in  ita 
plaeai,andwhat  is  the  best  material  for  the  oven,  as  1 1 
about  ts  raplace  my  old  one,  which  is  of  iron  ?- 

[4894.]  —FAN  BLAST.— I  should  be  obliged  if  some « 
waold  instruct  me  how  to  make  a  small  fan  blast  to  S— 
small  ^eoes  of  iron  about  lin.  thick.  I  should  like  to  set 
a  rough  sketch  of  one,  and  a  aimple  plnii,  so  that  I  coali 
make  it  myself.  What  size  wonfd  the  fan  have  to  be  ?- 
O.  Cook. 

[48M.]-M,ANTING.-What  is  the  proper  Ume  et 
year  for  aUMiag  and  planting  house  plants  ?— U.  N. 

(ia«.l— POLARI8C0PE  FOR  LANTERN.— Wm  sontt 
one  acaaogst  your  numerous  readers  kindly  give  me  a 
dascriytiou  of  the  above  lor  a  lantern  SJU.  condenser 
aa  I  want  to  add  one  to  mine  ?  I  want  to  use  the  ordi 
nary  front  lenses,  or  microscope  combined  with  it.  t 
di«««amwouldbeuscful?— E.  aTj.  »  "■">  ii-    a 

.  t«»-]-WANT  OP  PRE8SDRE.-Woold  any  readet 
help  ma  out  o{  my  dlflloulty  1  I  am  in  ehar^  rfVi^ 
aw^b«ileeB,tb»  having  been  in  for  fourtJen  yrS 
I  get  the  steam  up  to  ■>.  pressure,  when  it  wlU  faU  t» 

MBW-MOmreiNQ  MiQBesOOPIC  OBJECTS.-I 
am  at  a  Ion  to  kaow  h>»  tsaMmt  some  objects.  I  can 
manage  flat  eurtaees.  susJi  m  wiags  of  insects,  which! 
Btaap  in  potass  anta  tisBMSiiial.  then  sti^  arT^tt 

Sto,ddheatL.«pJi.d  tothegUs.  to  ensuSTfl^V 
adherence.  If  I  want  to  mount  an  object  which  is  anr 
thicknc-is— for  instance,  a  cricket— I  am  at  a  loss  fo/if 
done  as  above,  the  top  thin  gUsa  would  be  such  a  ««rt 
distance  from  the  dlde.  Another  thing  is  the  nltS. 
4c  of  flowers.  Arc  they  fit  for  mcZtta^  wheS^i 
picked,  or  should  they  bo  put  Into  potass?  If  »  how 
fong  to  remain,  in,  or  is  tte«  a  brttS^ay  to  p^^^ 


:^:1L'9  J^»«r  »»'•'  me  'thesS  ,u^ 


them?     If  ' 

^°.^'!  h"^  °'^"  •"  '^•'"^""'^  •^•^■^  '-'Sr. 

[4S»  ]  -THE  MICROSOOPE.-!  am  glad  to  see  from 
your  ".Answers  to  Correspondents.-  thMCSr.  c.  O^SmlS 
offers  to  supply  information  on  the  micro«^~     Now 

would  advise  me  to  purchase.  I  want  one  thatvrffl  Sw 
the  various  insecU  and  animaloul.  to  botoSd  iST 
pond,  the  starch-cells  of  a  potato,  or  the  maridn.,  i^ 
Iv  ."ISR'  °'  'he  neuTTOtera.  tc-ln  short  .niDstmment 
that  win  serve  to  whfl.  any  a  leisure  hoar,  without 
being  extraordinarily  potfeet,  and  coaseooaaltr  ex- 
pensive.—Sasbas.  -—~^  TJ    C« 

[«80.]-WALL  DBC0RAT10N.-Can  any  one  tell 
me  how  to  prepare  a  wsU  tor  Irssco  painting  ?— Fab«». 

(«8l.]-STONE  FOR  TBISK£T8^1b*«  a  osanUtv 
of  stone  to  cut  for  trinkets.  Can  aoj  \mitlim  twadin 
Inform  me  which  Is  the  best  way  to  cut  it  ?— p.  H. 

[4332.]- BLACK  GLASS  OF  ASTIMOST.— 1  do  not 
know  the  proportions  of  Antlmoninm  and  SUetatn  to 
flux  for  producing  the  gUas  of  antiaony  (Blaekl.— 

[4883.— LANCASHIRE  BLACK.— mu  any  readar  Bar 

what  is  the  composition  of  •'  Lancashire  black,"  bow  & 
la  prepared,  and  oaed  as  on  toola?— Airxiooa. 

[4884.] -ECLIPSE  OF  THE  MOON.— Would  any  of 
you  readers  tell  me  why,  whan  the  moon  was  •"  ecUpaed" 
on  the  night  of  the  12th,  she  was  distinctly  seen  of  a 
dark  copper  colour  ?  I  expeeted  the  moon's  diao  to  dis- 
appear altogether.  Is  It  the  rVractim  qnalitiea  of  oor 
atmosphere  which  cause  It  ?— Lo»a«. 

[4335.] --IRISH  MOSS.-Wm  any  i«ader  inlorm  me 
what  Irish  Carrigaune  moss  is  used  for,  and  where  woaH 
be  the  best  place  that  1  can  And  a  market  for  the  saiK.* 
—As  Ibisbkah. 

[4388.] -TONGA  BEAN  WOOD.- A  friend  ol  mice 
gave  me  a  small  piece,  coming  from  Australia ;  cosM 

Bernardin,"  or  another  correspondent  give  me  sons 
particulars  about  that  wood,  he  will  oblige T.  B.  W 

1  ^^■lr'^°i'V^  CANDLBa.-Candles  with  thne 
longitudinal  holes  are  made  la  Paris.  How  are  thsy 
made,  and  what  advantages  do  they  posssas  oyer  otbv 
candles  ? — John  X. 

rJ^V^ow""^"??''  FURNACE  FOR  SMELTING 
us  AL)  ORE.— Could  any  ol  your  readers  inlorm  me  how 
to  erect  a  draught  furnace  for  smelting  lead  ore  ?  I  have 
a  relatite  vrrilmg  to  me  on  the  snbiect  who  is  living  in 
HamUton  White  Pine,  Nevada,  V.h.  Be  can  nwm 
plenty  of  charcoal  and  wood  to  heat  it  with,  but  the  obIt 
msterial  at  hand  to  build  it  with  would  be  stone  which 
he  can  get  in  blocks.— Taos.  Psabsoh. 

[4!89.]  -LA  CROSSE.-Oan  any  brother  reader  ialons 
me  of  a  hand-book  of  the  abore  game,  which  is  amid  ts 
be  more  exolUng  than  erioket,  both  for  apocUtora  ui 
players  ?  I  have  for  a  long  time  wanted  a  book  ol  Ibt 
above  desonption.  but  coidd  never  come  aoroas  » 
Perhaps  some  readers,  if  aUowed,  would  give  a  deaoh- 


in  our  Meohamio.— Tu,ooipesut. 

[4S40.]-LAMBORNE'S  VELOCIPEDE.  —  Wfll  Mr 
Lamborne  kindly  give  a  description,  sise,  ftc.,  of  his  fonr- 
wheeled  veloolpeae  on  which  he  went  G2  miles  is  S 
Hours?  It  is  tho  opinion  of  many  that  the  bicycle  will  di* 
put,  as  far  as  travelling  goes,  and  the  four-wheeler  taka 
its  place.— VKiooiPKDisT.  ^^ 

/.JiVy  ~J^,?'>'*"'"*°*^  O"  BAOK-WHEKL  M- 
CYCLE.---W1II  any  reader  who  has  ridden  the  ooamra 
bicycle,  likewise  either  of  the  above,  state  wUob  Is 
easiest  to  propel.  Have  any  great  distanoas  been  riddan 
on  them?  It  seems  to  be  the  proper  motion  for  tba  laaa. 
Wiat  U  the  length  of  the  cranks  of  the  "  KilmaniaiSr 
which  appeared  in  the  Mbcramio,  Nof.  SU  and  MOT 
Please  give  a  description  of  the  stamplngi  or  nadab  tor 
the  feet,  and  their  dlstMice  from  the  ceni^  of  OaaaLua 
at  the  commencement,  and  likewise  the  flnish  oi  tka 
stroke.  WiU  this  bicycle  aaoend  hills  aa  well  as  Sm 
common bieycief  lam  not  the  only  one  who  wooM 
wish  to  haye  this  qnexy  aaawered.— VBi.ooiPxi>m. 
[4S4a.]_BBAOINOS    FROM    THE     GLOBES.— St 

^- would  foe]  muoh  oUlged  for  the  title  of  the  best 

and  most  recent  "TreaUae  on  the  Usa  ol  OUbem." 
In  Tate's  Astronomy  (Gleig's  School  Series),  page  87.  it 
Is  said:  "In  Enghmi.  at  the  present  Umo'^mwtS 
pole  of  the  needle  points  about  S4°  to  the  westward  ot 
the  north."  Is  this  eocieet  1   Tho  date  of  pnblioatlsa  is 


1866. 
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[«C]— WINDMILL   POR   WORKING  LATHE.— In 

«iir  Meobaxic  of  Jane  14,  1867,  your  correspondent 

LiT«r"  glrefl  a  drawing  of  windmill  for  worklag  Lithe. 

JLi  I  bATe  the  drawings,  will  "  Liver "  kindl;  gire  the 

dimenslonB  of  the  mill  as  under,  without  trouble  of 

sendUig  another  drawing.    1. — The  lliiokaess  ol  alutft. 

2. ^Leotfth  ol  wanda  from  centre  of  shmli.    3. — Size  of 

alipaodboard  for  the  wands.  4.— Size  of  wand  frame  in 
which  the  slips  of  board  are  to  be  fixed.  6.— 8ixe  of 
wood  for  wand  Iraine.  6.— Diameter  ol  driving  wheel, 
and  bow  to  be  fixed  on  the  shaft  for  driving  the 
lathe. — ScBsciuBiB. 

14844.]— WBieHTS  OF  CHEMICAL  SOLUTIONS.— 
XTsaU  Mr. "  O.  E.  DaTls,"  "  Si«ma,"  or  any  of  your  che- 
mical subscriberB  Icindly  inform  me  how  to  caloolate  the 
weight  of  Mda,  hydrate  of  soda,  and  carbonate  of  soda 
in  salntionat  different  specific  gravities.  For  instance, 
gnppose  I  have  a  solution  of  soda  ash,  10  tons  at  Sty 
Twaddel  {or  any  other  degree),  how  can  1  ascertain  the 
weight  el  pore  aoda,  hydrate  of  soda,  or  carbonate  of  sodn 
{crystal),  what  I  ought  to  obtain  from  it;  also  what 
wew>t,  suppodng  Uie  hydrate  to  be  only  60  per  cent.,  and 
the  oryidaf  soda  to  ooBtaiu  10  equivalents  of  water.  An 
aJuswer  with  oalonlationa  worlied  out  will  oblige.— AI.KAU. 
r4S4B.3— CRACKED  BOILEE  PLATES.— Wanted  a 
eompoaition  that  will  stand  the  in  between  a  oasi-iron 
plate  and  a  cast-inm  boiler  that  is  eraolied,  the  plate 
being  bolted  on.  Borings  and  red  lead  have  been  tried, 
but  wey  are  not  permanent. — T.  L. 

[4!M6.]— OOKCERTINA.— Can  any  of  my  fallow 
reader*  give  me  assistance  in  the  following: — I  am 
trying  to  make  an  English  concertina  (dimensions  of 
bellows.  Bin.  by  6in.,  with  six  doable  ribs),  and  I  wish  to 
know  of  what  compass  it  would  be  best  made  ?  Can 
the  reed*  be  purchased  ready  finished  7  or  would  it  be 
better  to  make  them  myself  ?  If  so,  of  what  scale,  and 
4^  wliat  metal  ? — Jaus  Bobbom  Rchdbu.. 

[4847.1— TUNING  BY  EQUAL  TEMPERAMENT.— 
Will  any  practical  musioal  reader  explain  concisely,  but 
«zpUcltly,  the  equal  temperament  metliod  of  tuning  in 
jour  Joornal,   as  applied  to  pianofofte   or  organ?— 

A  WODU>-BS  TCXEB. 

[4848.1- UtOBLEM.— Will  "C.  H.  W.  B."  or  "Ber- 
nardin  "  be  good  enough  to  solve  the  following  without 
trigonometry,  nslng  Euclid  only  (Book  L)  ?— Please  draw 
«  figure  (a),  two  forces  of  llw  poonds  each,  act  upon 
•  point  at  an  angle  of  ISO'.  Find  resultant.  (Ans. 
=  61-7688U>.)  ib).  Forces  of  60  and  16l>lb.  respectively  act 
upon  a  point,  at  an  angle  of  12(^'.  Find  reralUnt. 
(Ans.  s:  I4aib.)— Amicus. 

[4849.]- HEATING  HOUSE  WITH  HOT  AIR.— Will 
«iiy  one  who  has  tried  the  American  system  of 
heating  houses  with  hot-air  from  cockle,  &&,  describe 
bow  the  fines  are  arranged,  as  also  the  cockle  or  hot  air 
stoves ;  what  time  it  takes  to  heat  an  ordinary  eight- 
roomed  house;  what  effect  tliia  h9t  air  has  on  the  geue- 
ral  health  of  the  inhabltants-^wlth  any  other  remarks 
Applicable.- Scot. 

[4850.]— BABOMETEB^Tc- Ihave  a  deaire  to  possess 
A  barometer,  fto.,  at  a  moderate  cost,  tn  order  that  I  may 
be  able  to  make  observations,  and  have  seen  your  de- 
scriptions of  the  Polytechnic  barometer,  and  Solomon's 
new  compound  set  (pages8andU8).  Whioh  would  answer 
my  purpose  best?  or  would  an  aneroid  barometer  'be 
belter  tlmn  either  of  the  others?  Is  it  of  any  consequence 
where  a  barometer  is  placed,  say  in  a  hot  room  or  cool 
I>asaage  of  a  house  ?— K. 

[4S5I.]-«ASE  FOR  FERNS  AND  MOSS,  described 
by  **  A  Dentist,"  on  page  8SS.— What  depth  should  the 
soil  box  be  made  ?  Snoald  any  arrangement  be  made  for 
draining  the  moisture  away  ?  Would  not  the  box  be  im- 
proved if  lined  with  lead,  to  prevent  the  wood  box  from 
ntting?— K. 

[4351.1— CONIC  SECTIONS.- Will  "F.B.A.S."  or  Mr. 
Proctor,  kindly  decide  waether  in  conic  sections  the 
** vertical  ^ne"  of  the  "parabola"  must  be  exactly 
parallel  to  the  slant  side  of  the  oone ;  or  in  other  words, 
whether  in  a  right  oone  the  plane  that  cuts  the  cone  so 
«s  to  form  a  parabola,  must  rnn  parallel  to  the  one  slant 
aide  of  the  oone.  If  so,  most  not  the  oonic  section  that 
la  not  parallel  to  the  slant  side,  and  approaehes  it,  be  an 
ellipiie,  and  the  section  that  increases  its  distance  from 
the  slant  side,  be  a  hyperbola  ?  Personally  I  am  pretty 
certain  as  to  which  a  correct,  but  should  be  obliged  by 
«n  answer  ? — A  Uuhje  Mikobxs. 

[48Sa.]— WE  VVING.-Win  some  Mnd  flax,  woollen,  or 
cotton  spinner  Inform  me  if  they  have  any  soientiflc 
method  of  Knowing  what  number  of,  or  lease  of 
samples  o'.  vam,  when  they  are  very  small  and  with- 
out nam  >  'i*,  grey  and  bleached?  ^ao,  I  have  small 
samples  of  cloth,  linen,  and  ootton,  grey,  boiled,  and 
bleaohed  white,  and  woollens  only  woven  and  flolshed. 
If  any  manufacturer  could  tell  me  a  correct  method  of 
Ascertaining  whatnomber  of  yarns  for  warp  andnumber 
for  weft  after  the  various  processes  named  above,  I 
should  be  obliged  ? — A  Wcavxb. 

[4863.]  —  ROAD  MEASURING.  —  Can  any  fellow 
leader  laform  me  if  there  is  extant  any  machue  used 
lor  mesMiring  roads,  Ac.,  besides  the  pedometer?- 
J.  T.  B. 
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4030 
4022 
4098 


ITHNOTICIED    QUESIES. 


Ik  totne,  U  any  qoerr  remain  imanswered  for  four 
weak*,  we  ahall  inaert  ue  number  and  subject  of  the 
'  <|aery  In  this  list,  where  It  will  remain  for  two  weeks,  if 
not  previously  replied  to.  We  trust  our  readers  will 
look  over  the  Uit,and  send  what  infonnatton  they  can 
for  the  benefit  of  their  feUow-oontribntora. 


Harry  O.  Newton  has  answered  3613,  SI6S2:  "B.  R.,' 
■mX;  "Ignorant,"  8»lt;  "H.  A.  C,"  8858,  8876;  "The 
Harmonious  BUiokamith,"  8813 ;  "  J.  K.  P.,"  8938;  "  J.  B." 
aen,  acts,  1077,  STSS,  8766,  SaeS;  W.  Seabrook,  8718, 
^83,  8639;  R.  Sed^etd,  9688,  3781;  "  Antoaudon,' 
88(4;  "A.  8.  C."  3884, 8807 ;  WmTBolmea,  8716. 
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Conlcsl  Winding  Dmm^,  963. 
Revolving  Frame  for  Shop  Windows,  383. 
Wood  Engraving,  363. 
Nail  Bags,  883. 
Paintlns  BoUer,  363. 


Ice  Chest— Ices,  363. 
Enamel,  963. 

Gslvanio  Band.    To  "  Suffolk  Amateur,"  383. 
Silent  Fans,  363. 
Position  of  Magnetic  Pole,  963. 
Foroing  Water,  363. 
Be-msttufactuiing  India-rubber,  363. 
Hypophosphite  of  Iron  and  Quinine,  2^ 
Organ  Aecordion  Stand,  383. 
Dissolving  Sheep's  Horns,  3C3. 
Fast  Colour  for  Sheepskins,  363. 
Making  Batter,  363. 
Paint  lor  Boats,  363. 
Ke-melting  Hard  White  Faint,  2ti2. 
India-rubber  Tires,  86'i. 
Bamboo  Nuts,  303. 
Loam  Pans,  363. 
Names  of  Parts  of  Bellows,  362. 
Bisulphide  of  Cirbon  Prism,  3i3. 
White  Lead,  363. 

Oak,  Walnut,  and  Mahogany  Stains,  363. 
Organs,  368. 
Ki&i,968. 

Copper  Boilers,  363. 
Value  of  Coin,  387. 
BritUe  IndU-rnbber,  387. 
Bound  Zinc  Wire,  387. 
Bricks  and  Pottery,  387. 
Books,  387. 

Works  on  Soap-making,  387. 
Engine  Indicating,  387. 
Staffed  Birds,  387. 
YeUow  Dye,  387. 

Electric  Motor  for  Sewing  Machine,  887. 
Artificial  Fountain,  387. 
Organ  Movement  to  Harmonlom,  387. 
Atmospheric  Influence  on  Electric  Clocks,  387. 
Muslin  Dress,  387. 
Gun  Barrels,  387. 
Dressing  Stone,  387t 
Heating  Boilers  with  Gas,  387. 
and  4385    Melting  and  Casting  Metal,  987. 
Pricking  Barrels  of  Barrel  Organs.  To  "Adept,"  337. 
To  "  N.  S.  Helneken,"  387. 
Medical  Electricity,  387. 

Arts  Examination,  Royal  College  of  Surgeons,  387. 
Army  Commissions,  387. 
Woolffe's  Bottle,  387. 

Toning  Bellows  for  Hani^oaium.   To  "  Eleve,"  387. 
Organ  Stops.    To  "Harmonious  Blacksmith  "  and 
"Adept,"  387. 


trSBPUL  AHD   SOJENTIFIO  NOTES. 


THE  BNQLISB  MECBASJCS  SCIENTIFIC  SO. 
CIETY,  MANCHESTER.— SiH,— I  beg  to  inform  you 
tiiat  this  sooiety  met,  as  already  announced,  on  the .  6th 
inat.  The  chair  was  taken  by  the  President  (Mr.  J. 
M*Ewen|,  and  the  business  of  the  evening  oommenced 
with  a  paper  on  "  Light,"  by  Mr.  Baguley.  The  speaker, 
in  a  short  but  well-worked  essay,  explained  the  Huyghe- 
nian  and  Newtonian  theories  of  light,  as  well  as  the 
analyaation,  dispersion,  and  recomposition  of  rays.  A 
discussion  on  the  subject  read  followed,  in  whioh  many 
of  the  members  present  took  an  active  part.  Amongst 
the  objects  shown  to  the  society  was  a  splendid  micro* 
scope  and  a  newly-invented  eyeleting  machine.  Persons 
not  yet  members  m  \y  became  such  by  applying  to  the 
Secretary,  103,  Dale-street,  Hulme. 

VICTORIA  LEGAL  FRIENDLY  SOCIETY.— The 
annual  meeting  of  the  members  of  the  Liverpool  Victoria 
Legal  Friendly  Society,  for  the  purpose  of  passing  the 
accounts  and  other  annual  basiness,  was  held  at  Liver- 
pool fecently,  Mr.  Timothy  Crowley,  president,  in  the 
chair.  The  finanoial  statement  showed  that  there  had 
been  ooUected  from  the  38th  May,  1809,  to  37th  May  last, 
£tS,853  19<.  6d.,  and  there  had  been  paid  on  4181  in- 
surance olaimi  aud  grunts  during  the  same  period, 
£18,804 17s.  31.;  on  collectors'  comudssion,  £10,9e30s.  4d.; 
managers,  agenti,  and  collectors' salaries,  £3,358 18s.  8d.; 
oBoers,  eleriu'  andauditore'  salaries,  £1,084 ;  committee 
and  coUeotors*  fees  for  transferring  names  of  members, 
iS587  8s.  31d ;  oflloers  and  others  visiting  oountry  dis- 
tricts, and  agency  superintendents'  salary  and  expenses, 
£4484*.  lOid.  The  sum  of  £7,434  6s.  O^d.  bad  been  saved 
during  the  year,  and  the  total  worth  of  the  sooiety  on 
the  87th  of  Hay  laat  was  £36,943 16s.  8d. 

GBAPE-SUGAB  MANUFACTURE.— The  production 
of  grape-sugar,  or  glucose,  appears  to  be  extending  with 
considerable  rapidity  in  America.  Factories  for  the 
purpose  have  been  established  in  New  Orleans,  Baffolo, 
and  Brooklyn.  When  grain  or  potatoes,  yielding  starch 
as  the  material  for  the  manafacturo,  are  cheajp,  anil 
sugar  is  high-priced,  the  business  will  prove  profitable ; 
but  a  reversed  coadltion  of  things,  very  likely  to  occur, 
will  make  the  resolta  quite  different ;  and  it  £s  danbtful 
if  the  manufacture  can  be  made  a  permanent  industry 
in  view  of  the  unlimited  facilities  for  making  sugar  from 
beet-root  and  other  ■aochsrine  plants  as  soon  ai  our 
producers  have  acquired   that  practical  knowledge  of 

E recesses  whioh  has  enabled  European  sugar-makers  to 
uild  up  a  production  of  the  staple  as  vast  as  it  is  pcr^ 
manant. 

INDIA-BUBBBR  INEXHAUSTIBLE.— The  belt  of 
land  around  the  globe,  GOO  miles  north  and  500  miles 
south  of  the  equator,  abounds  in  trees  producing  the 

?am  of  india-rubber.  'They  can  be  sapped,  it  is  stated,  for 
wenty  successive  seasons  without  injury;  and  the  trees 
stand  so  cImo  that  one  mancan  gather  the  sap  of  eighty 
in  a  day,  eaeh  tree  yieldlag,  on  an  average,  three  table- 
spoonfois  daily.  Forty-three  thousand  of  these  trees 
have  been  oouated  In  a  tract  of  country  80  miles  long 
by  6  wide.  There  are  in  America  and  Europe  more  than 
150  manufactories  of  india-rubber  srticlss,  employing 
some  too  operatives  each,  and  consuming  more  than 
10,000,000  pounds  of  the  gam  per  year,  aud  the  basiness 
is  considered  to  be  still  in  its  infancy.  But  to  whatever 
extent  it  may  increase,  there, will  still  be  plenty  of 
rubber  to  supply  tha  demand. 

AUSTRALIAN  LEECHES.— The  Jftikovnu  Artm 
states  that  a  large  con^ijnmant  of  leeches  went  to 
England  in  April  (^w  ^q  steamship  Bonemtthire.  It 
appears  th  it  s  jme  palfj,  of  Australia  abound  with  leeches, 
anA  tKn«j,  iwhL,),  f_/*rtB  ^  j^.,  «„..,.«  River  havc  a  good 

inflammatorywound 
•    ti'  V  **"  """  *^  '^^*'^  ^'  speckled 


and  those  which  frg^-t  the  Murray 
repute  for  biting  fc^^»'„4  loavingna  ii 
or  mark  behind  ;'J}y»»'jte  said  to 


leech  of  Northern  Europe.  Measnres  wore  taken  some 
time  ago  by  a  Melbourne  firm  for  the  conservation  of 
the  Hurray  leeohes,  and  their  contracts  with  the  fisher- 
men in  the  Murray  district  for  the  past  season  exceeded 
half  a  million.  But  the  intercolonial  demand  is  almost 
equal  to  the  supply.  The  leeches  sent  to  England  wero 
packed  in  boxes  of  soft  clay,  made  to  resemble  as  much 
as  possible  the  muddy  bottom  of  the  river  wiiich  ia  their 
ordinary  resort.  It  is  said  that  the  prime  cost  of  looches 
sold  in  Europe  must  exceed  two  millions  sterling  per 

mnnnm 

ARTIFICIAL  ICE.— There  comes  from  Germany  a 
promise  of  relief  from  the  extortionate  demands  of  the 
ice  companies.  Mr.  Franz  Windhausen,  of  Brnnsfficlc, 
has  invented  a  new  machine  for  freezing  water  without 
the  aid  of  chemicals.  The  process  takes  place  in  a 
cylinder, "  where  the  air  is  first  powerfully  condrn'M)d, 
then  cooled  by  the  admission  of  water,  and  finaliy  ex- 
panded till  its  pressure  is  about  equal  to  that  of  the 
atmosphere."  Bv  this  means,  it  is  asserted,  the  very 
astonishing  result  is  obtained  of  lowering  the  tempera- 
ture of  the  air  to  60^  Celsius  (4°  Fahrenheit),  so  that 
when  conducted  in  moderate  quantities  into  a  space 
through  which  water  flows,  "the  water  is  almost  im- 
mediately turned  into  ice,  of  whichenormous  blocks  may 
be  thus  obtained  if  desired."  The  invention  will  also,  it 
is  said,  be  appUoable  to  the  cooling  of  large  apartment, 
such  as  theaarss,  hospitals,  and  oburches.  "^ 

UNITING  PARCHMENT  TO  PAPER,  WOOD,  Etc. 
— It  is  not  an  easy  thing  to  join  the  stiff,  smooth  surfaces 
of  parchment  paper  on  to  other  paper,  or  on  to  wood, 
pasteboard,  Ac.  The  paste  does  not  seem  to  hold,  and 
on  this  account  this  paper  has  not  been  so  generally 
used  in  bookbinding  and  for  similar  purposes.  The 
difficulty  can  be  overcome  in  a  very  simple  way.  The 
surface  of  the  parchment  mast  first  be  moistened  with 
alcohol  or  brandy  and  then  pressed  wliile  still  moist  ujun 
the  glue  or  paste.  When  two  pieces  of  parchment  are 
to  be  joined  both  must  be  moistened  in  this  way.  It  Is 
said  that  the  paper  will  sooner  tear  than  separate  whorJ 
it  baa  been  thus  fastened  together.  Another  way  is  to 
put  a  thin  piece  of  paper  between  the  surfaces  of  parch- 
ment andspply  the  paste.  Tliis  forms  a  firm  joint,  aud 
can  with  dUfloulty  be  separated.  Glue  and  flonr  paste 
are  best  adaptedforunitingsarfaoesofparohment.  Gum 
arable  doea  not  answer. 

WASTE  GAS  IN  BLAST  FURNACES.— Dr.  Pen 
writes  to  the  Timet  a*  under :— "  It  is  reported  that  four 
men  have  been  killed  at  ironworks  in  North  Staffordahire 
by  what  is  termed  *  waste  gas  from  the  blast  furnaces.* 
Tue  poisonous  ingredient  of  that  gas  is  carbonic  oxide, 
and  tbe  inhalation  of  it  in  very  small  quantity,  whether 

Fare  or  mixed  with  common  air,  rapidly  destroys  life, 
have  collected  and  published  sovoral  cases  of  fatal 
poisoning  from  that  cause  at  ironworks,  foreign  as  well 
as  British.  A  few  years  ago  th'?  engineer  of  the 
Dowlais  Ironworks  was  saffooated  in  his  offije  by 
the  escape  of  this  gas  from  an  adjoining  culvert. 
It  ia  important  that  the  managers  of  such  works 
should  bo  acquainted  with  its  highly  poisonous 
nature,  and  take  every  preoautlon  to  prevent  their 
workmen  from  being  ex|M»ed  to  its  influence.  As  the 
use  of  the  waste  gas  from  our  blast  furnaces  for  heating 
steam  boilers,  mine  kilns,  to.,  is  extending  daily,  it  is 
to  be  feared  that  deaths  from  its  inhalation  may  become 
more  frequent  than  hitherto,  unless  those  who  deal  with 
it  ore  folly  instructed  ooncemiag  it<i  aeUon  on  man. 
With  the  hope  of  oommnnicatiug  such  instructions  as 
widely  and  as  quickly  as  possible,  I  beg  to  submit  this 
letter  for  your  oonsideration." 

RUSTING  OF  IRON.— Dr.  Calvert  communicated  to 
the  Chemical  Sooiety  some  very  useful  information  on 
the  rusting  of  iron.  Rust  is  mainly  sesquioxlde  of  iron, 
and  it  has  always  been  supposed  that  the  active  agents 
in  producing  it  are  moisture  and  oxygen.  It  seems, 
however,  from  Dr.  Calvert's  experiments,  that  carbonic 
aoid  most  be  associated  with  these  to  produce  any  con- 
siderable amount  of  oxidation.  In  dry  oxygen  iron  does 
not  rust  at  All,  in  moist  oxygen  but  little  and  seldom, 
but  in  a  mixture  of  moist  carbonic  acid  and  oxygon  iron 
and  steel  rust  verv  rapidly.  In  like  mauuer  a  piece  of 
bright  iron  plaeeo  in  water  saturated  with  oxygen  rusts 
very  little,  but  if  carbon  is  present  as  well  oxidation 
goes  on  so  fast  that  a  dark  precipitate  is  produced  in  a 
very  short  time.  Curiously  enongh,  bright  iron  placed 
in  a  solution  of  caustic  or  carbonated  alkali  does  not 
rust  at  aU.  These  facts  show  that  the  paints  to  be  at- 
tended to  in  the  preservation  of  iron  from  rust  are  the 
exclusion  of  carbonic  acid  and  moisture,  two  indications  y 
which  m  ay  be  very  easily  f  olfllled.  ,  ^ 

A  HINT  TO  IRON  SHIPBUILDERS.— In  a  paper 
read  before  the  Polyteohnio  Club  of  the  American  Insti- 
tute, by  Mr.  Norman  Weard,  entitled,  "  The  Ship  of  the 
Future :  Shall  it  be  Wood  or  Iron,"  after  ennmerating 
all  the  bad  qualities  of  iron  ships,  and  all  the  good 
ones  of  wooden  ones,  he  says : — "  If  it  were  the  fact  that 
the  ahip  of  the  fntnre  is  to  be  of  iron,  there  would  bo 
left  us  but  one  oourae  to  pursue,  in  order  to  regain  the 
ocean  ship-building  ana  steam.earr3ing  trade  of  the 
great  Atlantic,  namely,  war— a  war  vrith  England.  We 
can  never  hope  to  excel  or  even  equal  England  in 
building  large  and  swift  ocean  mtil  steamers  of  iron. 
I  am  not  here,  however,  as  the  advocate  of  a  war  with 
England ;  for  I  do  not  believe  that  the  ship  of  the  future 
is  to  be  made  of  iron.  I  prefer  to  take  the  weather- 
gauge  of  the  English  ship-builders,  by  assisting  to  dis- 
cover how  to  make  a  better  ship  of  the  material  wo  have 
in  like  excess  to  the  English  supply  of  iruu — or  take  the 
wind  out  of  their  sails,  as  oar  yachtsmen  did  the  other 
day.  And  this  I  propose  to  do  by  enquiring  into  the 
bad  qualities  of  the  ships  they  proJuce,  and  by  Investi- 
gation in  advance  to  find  out  how  to  produce  a  better 
ship  than  they  can  make  without  coming  to  us,  or  ap* 
plymg  to  some  foreign  country  for  the  matoriaL" 

THE  OBSERVING  ASTRONOMICAL  SOCIETY.- 
This  sooieW  entered  upon  the  second  year  of  its  ex- 
istence on  July  ist.  The  recent  election  of  offioei  s  for 
the  ensuing  year  has  resulted  in  the  re-election  of  tho 
former  President,  treasurer,  and  aeoretary  and  com- 
mittee. The  Rer.  R.  E.  Hoppell,  M.A.,  LL.D.,  F.B.A.S., 
is  the  president ;  Mr.  William  F.  Denning,  the  treasurer 
and  secretary,  and  the  following  are  members  of  the 
committee :— Messrs.  T.  P.  Barkas,  F.O.8.,  James  Cook, 
A.  W.  UlacUock,  M.B.,  H.  MiohoU  WhiUey,  and  Albert 
P.  Holden.  The  sooiety  nnmbers  43  members,  and  was 
formed  for  the  pniposa  ei  sidiag  th*  sprssd  of  practical 
astronomy. 
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MSITDBS  TO   OOBBESFONDEHTS. 

•^*  ^  conuniioicatioiis  Bboold  be  addressed  to  the 
Editor  of  the  Enolish  Mechanic,  31,  Tariitoek- 
Btreet,  Corent  Garden.  W.C. 


The  loOowinf;  are  the  initiala,  Ae.,  ol  letters  to  hand  op 
to  Tuesday  momiug,  Jnly  19,  and  unacknowledged  else- 
where:— 

R.  Bnrgesa,  Dr.  Allnatt,  Asherof 1 1  Co.,  Walter,  J.  C,  lonr., 
W.  H.  C,  J.  H.  &  Co.,  E.  V.  S.,  D.  J.  W.,  Bemardin, 
8»ml.  WUhart,  C.  C.  CUfford,  J.  P.  8.,  H.  W.  Henfrey, 
Jesse  Lowe  (with  photo,  of  lathe  wurkj,  J.  U.,  Evan 
Hashes,  Stacco  Plasterer,  E.  M.  T.  TTdsman,  C. 
Draper,  i.  R.  D.,  L.,  Mark  Steward,  Maaic,  D.  T. 
Batty,  Mac.  D.,  8.  Rogers,  W.  B.  Stanley,  Patience 
and  Perseverance,  W.  B.  Harvey,  Hunbeam,  Bant- 
ing, G.  G.  Brassey,  Jet,  Harry  O.  Newton,  Agent, 
W.  M.  U.,  Telescope,  J.  Miller,  Amateur,  Jobber, 
A.  J.  Adams,  Country  Brewer,  W.  Griffiths.  Sheffield 
Flood,  Exact  Shore,  Goo.  Higgs,  Leather,  K.  T.  Z., 
A  Fireman,  H.  W.  C.,  Somerset  Amatear,  8.  Hewitt, 
W.,  T.  Gatesby,  W.  T.,  R.  A.  B.,  Ignorant  Irislunan, 
Rev.  E.  Keman,  Peregrine  Pickle,  F.  G.,  Edinbnrgh, 
H.  M.,  FUutist,  O.  a.  Andr*,  G.  Firth,  O.  K^H.  H, 
Halley,  W.  Jones,  VenUs,  E.  D.  Cope,  Electra, 
Cathbert,  Virgil,  A  Mechanic,  Wonld-be  Entomologist, 
N.  T.,  F.  X.  Wright,  Good  Words,  Nemo,  8.  W.,  A.  J. 
Jannan. 

A.  R.  Tonr  letter  is  too  mnch  a  pnffof  the  **  Doctor 
Bedfordian  system  of  astronomy."  II  Dr.  Bedford  Is 
determined  to  associate  tiis  name  witli  an  historical 
as^nomical  system,  he  must  begin  <U  noco,  take  a 
wider  snrrey  of  facts,  and  be  less  disposed  to  jump  at 
cottcloaions.  Besides,  It  woold  be  more  in  harmony 
with  the  modesty  and  geniality  that  acoompuny  man's 
greatness,  for  him  to  let  others  associate  bis  name 
with  a  "  system  "  and  not  do  so  himself.  The  inslcoa- 
tion  that  we  are  "  staff-boond "  is  simply  absurd. 
Neither  Mr.  Proctor  nor  any  one  else  is  in  the  slightest 
degree  "  a  dictator  in  our  columns,"  and  we  are  sure 
that  Mr.  Proctor  would  be  amongst  the  first  to 
repudiate  such  a  claim.  Oar  space  belongs  to  those 
who  can  fill  it  most  worthily. 

H.  O.  T.— Described  several  times. 

R.  E.  W.— We  cannot  make  engravings  from  sealing  wax 
impressions  of  coins. 

W.  H.  Satss.— See  answer  to  R.  E.  W. 

E.  H.  Jones. — There  is  some  truth  in  your  remarks,  and 
we  have  sometimes  oonsldcred  the  advisability  of 
taking  the  step  you  suggest. 

J.  Edoiuu— See  recent  back  nombers  for  discussion  as 
to  whether  the  use  of  the  velocipede  is  injurious  to 
health. 

A  WoKKiso  8HITB. — See  last  volume  tor  instractions 
to  make  electric  bells. 

loKORANT. — Longmans,  Patemoster-row. 

MiM.EK.— We  cannot.  An  advertisement  in  the  Sixpenny 
Sale  Column  would  probably  gain  for  you  the  iufor- 
matiou. 

AQU1LX.US. — Send  us  the  information,  but  make  it  as 
brief  as  possible. 

Sti'Oext. — Tes ;  order  through  any  bookseller. 

Crmto.— "  Owilt's  EneyclopMia,"  published  by  Long- 
mans. 

C.  L. — Your  views  are  correct.  It  Is  surprising  how  any 
sensible  person  can  tliink  dilferently. 

AVATEUB  PBixxnopBan. — We  ought  not  to  be  called  on 
to  make  engravings  for  purely  theoretical  enquirers. 

NiAOAAA. — Toor  query  involves  perpetual  motion — or  an 
imposidbility. 

J.  Hauus. — VouT  question  about  the  best  watchmakers 
is  a  oommeroial  one.  We  have  before  said  that  w« 
desire  to  keep  the  educational  and  commercial  depart- 
ments of  the  paper  distinct. 

J.  B.  8.,  Macclesfield. — Fenchuroh-street,  London. 

T.  H. — We  cannot  encoorage  private  correspondence, 
therefore  your  letter  is  not  forwarded.  You  can  now 
only  recover  your  strength  by  temperate  habits,  early 
rising,  cold  water  ablations,  and  a  virtuous  life. 

Chaslss  Rosssu.,  Birkenhead.— Thanks  for  the  list  of 
millers. 

Tbadcasd  CoimKBCE.— We  have  received  letters  daring 
the  past  week  Irom  "  Sigma,"  "  Herbert,"  "  F.  W.  M." 
"  PoUUcal  Economist,"  and  a  "Disciple  of  J.  S.  HilL'' 

J.  WiKTCB. — In  answer  to  your  first  question — ^yes,as 
you  may  see  announced  elsewhere.  To  your  second 
question — no.  Mr.  Edward  Henri  Tod£  did  not  origi- 
nate the  ENOZ.JBH  MaoHAKic.  He  was  no  more  the 
creator  of  tills  publication  than  an  empty  coal  barge 
in  the  Thames  creates  the  tide  on  which  it  rides. 
The  Ehoush  Mbcbakic  owes  its  popularity  and  cir- 
culation, as  **  Sigma  "  long  since  said,  to  its  moititudi- 
noas  oorrespondents,  who  rejoiee  in  mutually  giving 
and  receiving  oseful  and  interesting  information. 

NoBTBSHM  MscRANic. — Carcfolly  read  Mr.  Spragne's 
articles.  They  will  give  yon  mach  of  the  information 
you  Uk  for. 

A  Model  Cohkespohdxht.  "  Sable,"  who,  we  believe,  is 
a  clergyman,  and  whose  article  on  the  Flute  is  inserted, 
says.—**  I  wi4h  only  to  be  admitted  amongst  the  least 
of  those  whom  you  are  pleased  to  call  your  friends, 
althongh  1  give  place  to  none  as  your  sincere  well- 
wisher.  It  you  print  this  article,  I  shall  bo  gratified, 
but  if  yoa  consign  it  to  the  abysmal  waste  basket  and 
the  tender  merdes  of  the  redoubtable  *  Betty,'  I  shall 
not  be  disappointed  in  any  degree." 

C.  RicaaaDsoM.- The  numbers  can  be  had  tor  8s.  Sd, 
exclusive  of  postage. 

P.  T.  B.— We  think  no  harm  could  resnlt  troB  the  use  ol 
the  TarUah  bath,  bat  in  a  ease  of  disease  medical 
advice  shoold  be  taken. 

X.  O.— Write  to  the  pubUsher  of  the  ,;ai>nial  e/  Barti- 
tnltwt,  in,  Fleet-street. 

R.  T.  Z.— Write  to  J.  R.  Willis,  U,  Hinories. 

H.  HouiBiuixss.— It  yon  refer  again  to  mir  reply  in 
No.  !I74,  yoa  will  see  we  told  you  it  was  impossible  for 
you  to  gain  the  information  vnthout  foUcr  partlcnlars. 


The  Sixptnnji  8aU  Column  is  the  only  place  in  which 
can  appear  queries  sent  bv  J.  W.,  Miller,  C.  H.  B. 
(flrat  part),  Artemns  Ward,  Purpura,  Busy  Bee,  Nemo, 
X.  0. 

A  ScrrBKEB. — Consult  ■  medical  man ;  avoid  quacks. 

SOMCRSET  Ajutedk.— The  nombers  announced  in  print 
at  the  toot  of  the  article  are  in  print,  and  can  be  had 
direct  on  receipt  of  stamps. 

H.  H.  C— Yes,  with  a  drawing,  if  possible. 

W.  T.  P.  L.— We  do  publish  from  time  to  time  aeooonts 
of  boiler  explosions. 

E.  A.  P.  (Rochester}— The  Ehourh  Mechanic  can  only 
he  forwarded  by  book-post  to  the  Australian  colonies. 

H.  P. — You  will  notice  thnt  the  termination  of  your  oom- 
munioation  has  been  left  over.  It  will  appear  vrith 
yonr  next. 

E.  L. — Yes,  the  war,  if  it  continues,  will  to  some  exten  t 
influence  the  timber  trade.  It  is  already  doing  so  at 
Grimsby,  where  froiglits  hare  advanced  lOs.  per  ton, 
and  timber  lias  conseqaently  rison  in  price.  Many 
ships  of  the  timber  fleet  now  due  are  German  ships, 
sua  have  been  onlcrcd  to  run  into  Bremen. 

B.  G.— You  may  be  sure  all  thegoud  oontrilintora  will  be 
welcome.  Some  of  the  others  will  undoubtedly  be 
sent  to  the  right-about. 

SiuoN  Leslie. — The  status  of  Building  Societies  Is  a 
most  important  question.  We  fear,  however,  the 
Government  will  do  notbiog  in  the  matter  this  year, 
notwithstanding  the  favourable  reception  given  on 
Monday  by  the  Home  Secretary  to  the  deputation  you 
refer  to. 

A  Readeb  or  Both.- Tcs ;  a  visible  alteration  In  the 
tone  of  the  once  hostile  and  now  to  be  amalgamated 
journal  is  noticeable  in  the  last  few  nombers.  A 
friend  observed  tons  that,  like  the  swan,  its  dying  utter- 
ances were  the  Iwst. 

B.  A.  L.— All  the  usual  Continental  trips  will  be  inter- 
rupted, so  such  information  woold  be  useless  tor  the 
present. 

R.  HjTCHitAN. — Yonr  plan  is  not  novel,  nor  do  we  think 
its  adoption  would  be  desirable.  What  is  the  "na- 
tion "  to  do  with  the  invention  when  it  has  bought  it. 
The  majority  of  inventions  are  only  to  be  profitably 
worked  by  private  enterprise. 

Bermabdik.— It  was  a  mistake,  and  the  others  have  been 
forwarded.  To  ensure  insertion  oommanicationa 
should  reach  us  by  Satorday.  Anytliing  of  im- 
portance, however,  would  be  in  time  on  Monday. 

Jas.  Habbisoh.— Yoor  letter  is  not  inserted,  because  of 
the  contemptuous  way  yoa  speak  of  another  corre- 
spondent. 


THE   DHTENTOB, 

— ^— 

Ik  obedience  to  the  BoggesUooB  of  a  number  ol 
readen,  we  hare  decided  on  appropriating  a  portion  of 
onr  space  to  a  condensed  list  of  Patents  as  nearly  as 
possible  ap  to  the  date  of  onr  iasoe. 


APPLICATIONS  FOB  LETTEIIS  PATENT  DUBIHG  THE 
WEEK  BM0IMa  JULY  U,  U70. 

IK)6.  T.  Carr.  Briitol,  airangemenu  for  clcAnlnit  mnH  redaclnx 
wh«at,  maLea.  l>oui«,  poaa,  an  1  other  aaeJs  inu>  door  or  »«m'(tiiiu. 

ltU6  E.  HolJ«n,  Brftilord,  ftppftntun  employed  in  preparing 
and  combing  wool  aii'i  other  dbrea. 

U87  J.  uoaUm,  Eastwood,  ItnproTUUBnU  in  obtaining  mo- 
tiT«  power. 

18M  E.  L.  Macdon«U,  TItehfleld-atrMt*  Improrad  meant  of 
faclUtaUug  and  effecting  tbo  tncUoa  of  whoef  oanlagei  drawn 
by  bone  power. 

18M  R.A.NoTart.  Kinjt's-niaare.  Ooewall-road,  ImproTamente 
In  the  M>>no  telritraph  pnoting  apparatn*. 

IVOO  J.  II.  Johnion,  47,  Lincoln's  Inn-flelde,  Imororementa  In 
eTBporatlng  and  boiling  or  concentrating  UqDlds.ana  In  apparatu 
employed  tnereln.    A  cummaniciiiou. 

IMl  T.  HyJet  an  J  W.  Wlgf  nil.  Suol&old,  improved  metboda  of 
connecting  logetber  the  Tcrilcal  and  horizontal  bara  ol  lion 
fencing. 

isoi  J.  W.  Hoffman,  and  F.  A.  Harriion,  Birmlngbam,  ImproTe- 
mentB  in  the  mauofaotare  of  certain  oniamenial  and  oaefnl 
artlctei,  nuch  a«  batloaa,  kitooa  for  d-jjra  and  drawer*,  kc. 

IMi  E.  T.  HuKtiea,  138,  Chancery  lane,  improvuBeBts  In 
the  toanafaetuTf  of  caaatlc  i  hIa.    A  coinmanication. 

1U04  W.  K.  Lake,  Southampton -buitdinga,  improrsaants  In 
mechanical  appUAnce*  and  fnrnacf&.    A  commanl^Uon. 

1W6  ti.  Born  y  and  C.  IngaU,  MUlwall.  ImproTementi  in 
•torlng  petroleuio  and  other  indammable  or  exploalre  liqalds. 

IMM    J.  Yoonic.  Olntgow.  improTemanti  in  lampa. 

VM  J.  itobert«on.  Mt>«lull,  Konfrewabire,  improvements  In  ap- 
IMrattu  to  be  used  In  making  tubes. 

19U8  A.  Prince.  Improvements  in  soldiers*  litters.  A  comma- 
nlcation. 

liWU  J.Bonme,  W,  Mark-lane.  Lon ion.  Improramenta  In  the 
means  and  apparatoa  employed  in  cutting  varions  substances. 

ISIO  L  Lie  Chevalier  Cottam,  Wiuality-stieet,  improvements  in 
the  coQHtmctlon  ol  spiral  stalrckaen. 

mil  y.  K.  Enflor,  improvemontu  in  tha  manafactare  ol  lace  In 
twist  lace  machlnee. 

IDU  H.  If.  Ward.  Lo^p  Bridge  MlUs.  BaUytnaeonaghy.  Im- 
provements in  machinery  for  spinning  and  twisting  Abrous  sab- 
stances. 

1911  J.  Ascongh,  Haniaworth,  ImprovemenU  In  Venetian 
bUnda  and  ahatter>i. 

Ii>14  Vf.  R.  l^&ke,  Soothampton -buildings.  London,  improve- 
mentii  In  furnaces  chiefly  desigued  for  hunting  metals  and  ores. 
A  coinmanication. 

181&  F.  Tonunaal,  Paris,  an  improved  snbmarlne  hydro-electrie 
telegraph  cable. 

ivib  F.  J.  Liger,  to,  Rae  de  Beaone,  Pails,  impvovaments  in 
the  building  of  ironwork  walls. 

1917  E.  h.  C.  divomoi*.  Ihuls,  aolnprovemeatlnlhe  mesns  for 
prododng  electric  light. 

Itfia  A.  M.Clark, u, Chancery  lane,  ImprsTementsin smoothing 
liens.    A  conunnnicatiun. 

1019  C.  Falck,  Fairfoot-road,  Bow,  an  improved  portable  rebi- 
gerator. 

19»>  J.  J.  M'Ontth.  Gable-street.  St.  OMrge's-ln-tbe-East,  im- 
provements in  the  eonslniction  of  wheels. 

UU  I.  Whitesmith^  tilasgow.  ImpcovamaDis  in  looms  for 
weaving. 

lim  B.  n>obson.  T.  Thomlcy.  and J.Settle,  Bolton,  tmprovempnts 
In  apparstu*  for  clvanJng  the  Anted  and  top  rollers  of  machines  used 
in  preparing  and  spinning  cotton. 

I9i^  W.  K.  Laku  an  impiuviii  devlea  (of  fiff<fffl"f  tickets 
npon  woven  goodH  and  other  lirtlcles.    A  oonuDonUation. 

1W4  T.  Read,  Ualtaa.  iioproveraenU  in  the  censtrvetloo  of 
reaping  machines. 

IKU  D.  Lord,  Great  Horton,  ImproveaoaU  la  ahfrfi1*g  waips 
in  tlio  proc«tts  of  weaving. 

IMti  C.  HoUte,  II,  Boathampton  street.  Cov<nt-ganlfl&.  Iffl- 
provemenu  in  the  manmfaotore  of  pott  or  cradbks  ttsa4  D  glaas 
xatnaces.    A  commoiiication. 


J.  1*.  BAKford.  Banbury,  improvements  tn  carriage  jacks. 
M.  H.  Wiley,  Massachnaatu,  certain  b«w  and  osaTal  la 


1097  n.  H.  Mordoeh,  7.  fitaple-lsn.  tnrproveraents  in  e>jcabtna 
tiun  locks  and  padlocks,  and  keys  fur  the  saioe.  A  o^mmaoi^^aai'A. 

1918  C.  da  Bargoe.  10,  Strand,  improvcntcnu  tn  machiitcr?  I.^^ 
punching  metal. 

un  H.  J.  Crockett,  ft,  Canonhnrr-groTe,  IsUngtan,  inptvvs- 
ments  in  window  sash  and  easement  tasteoarm. 

1980  D.  Qordon,  Ayr,  Improvements  In  macUnarr  or  appacatai 
for  chnminf. 

1981  J.  Uensman,  AmpthlU,  and  W.  Annstiong.  Haynrs.  is- 
provemonia  In  agrioultnral  drllu. 

19BB  H.Edwards.  Bowlmprovementa  in  Intadadng  nnd  tatarla^lni 
of  papers  with  thread,  and  tbair  application  to  tlis  manatactnjs 
of  euTolopes. 

Idas  U.  O.  Bassey,  Rye-lane.  Peckham,  an  Improved  appaiBio-i 
to  be  a»A.i  a.4  a  substltate  for  bird-trap  shootin*;. 

19S4  F.  W.  Roberts,  Blaby.  an  improved  method  or  appUcab-s 
for  preMcrring  the  fronts  or  «dgea  of  stays  and  corsets. 

I'JSA  J.  Bnchansn,  and  8.  Vlekress,  Uverpool,  improrcmrnls  la 
the  maniifactore  and  rebaralng  of  animal  cnareoaL 

19M  I'.  Chaplin.  Uariow,  improveoiettts  in  wheels  to  b«  t»«J  i« 
raUwsys.    A  communication. 

1037  H.  Hutchison,  Olascow.  inprovemants  In  bleacblAg  a^ 
ImproTlng  vetietable  and  annaai  oils  and  fats. 

11184    J.  Ker«haw.  Bolton,  improvements  in  looms  for  wcam^ 

1SW9  W.  K.  Harris.  Mtacnaater,  ImpraveiDants  in  the  mtjd'-  i* 
concecUng  wheels  and  other  articles  to  their  shatu. 

IMU  Count  Snarre,  18,  Bonlevnit  St.  Martin.  Paris,  impnm 
menu  tn  breech-loadlBg  ore-arms. 

1941  A.  C-ochrane,  9,  WUton-plaee,  St.  Jobni  Wood,  laprtiTy 
mcnts  in  giving  motion  to  ships  and  other  floating  bodies. 

19U  \^ .  O.  Jackson,  Dockhead.  ImprovaiDentsin  the  w»fc»t^^ 
tare  of  rordlali. 

1914  W.  K.  Lake,  improvements  in  bncklae  for  fasteniac  uv«. 
belts,  and  other  like  arUclas.    A  eommnnication. 

IWM  W.  U.  Lake,  improved  locking  and  rvleaaing  booki,.  i 
comm  un  1  >:a  tlon . 

1944  T.  T.  CbalUngworth.  8,  Oreat  Qnaao-ctrert,  We«tui34ff 
an  improved  hot-air  engine. 

IMQ  H.  E.  Psvy,  Rao  du  Bac,  Paris,  Improvementa  In  hint  rwt 
grsoArit*  or  huldcts  for  com  and  grain.    A  conunanleaUun. 

1M7  T.  Bruce,  Monkton,  Ayrshltt,  improvetneats  in  ponkptn^  « 
forcing  apparatus  for  hydratuie  presaes. 

IMU  E.  Leahy.  Cardlngton- street,  Enston-sqaare,  imprwv- 
ments  in  portable  or  movabb  railways. 

IM9  P.  Spence,  Mewton  Hoatli,  Manchester,  improvement,  tn 
the  treatment  of  sewage. 

l»SO  D.  NleoU,  Pell-stnet,  London,  an  Improved  wat*r«nid 
fabric  applicable  for  rags,  caxpata,  tents,  and  ooin  coveiiu*  sr 
wrapper*. 

1961  Sir  C.  H.  PttoneU,  Woodlands,  Weybridge,  improvcmento  ia 
skate-i. 

1963  W.  Marriott,  Hnddarsfleld,  improvemanU  in  the  manofsc- 
ture  of  iron  salts  or  eompoonds. 

IMi    J.  1*.  Biunford.  Banbui 

1^;>4  M.  H.  Wiley,  Massaclmaatts.  certain  new  and  osafal  1 
prorcmvnts  in  oU  cabinets. 

Id&i  a.  T.  BtJQ-iield,  Longhboroogb  park.  Brixton,  iapmva- 
mcDtt  in  warp  tension  and  let-off  mechanism  for  power  loom.  4 
communication. 

IMti  T.  Holoroft,Bllston,improvBmenls  in  the  mannfactnn  d 
nails  and  spikes. 

1W7    J.Crossley,  Heywood.inpioveai«ntala  looasfor  w-ravur 
l^M    P.  D.  HMJerwick,  a    new  or   improred    apjKsratos   fur 
couutlng  paper  in  sheets. 
liUj    £.  iiolborow,  U(,  Ladbory-strert,  Oonaarefai  roa<  Ptk- 

ham.  iinproveinent*  in  window  *isb  faAWncfB. 

l"-;!)  J.  T.  oririin,  Ti.Vppri  nuuBM-street,  Impfovemeata  in 
reapJDg  and  m^wlog  marfrfat*.    Xe --'-- 


PATEmSEkLKD. 

laea  W.  Toong,  improvaniaau  In  ctabas,  packing  casaa.  and 
trHVi:Ii<jra'  aiiJ  other  boxo*. 

Ur70  T.  Colei  and  W.  Henierwn,  lmpt«v«mcaL«  \n  m»chiaary 
for  Bcutchlng  flax  and  other  Abcvi. 

Ull  J.  iuaait',  improvemenU  in  prnaring.  ^Uttfyteg,  and.  pea- 
semog  vrgeublo  Juices  and  oyhez  liiituds. 

liS7  O.  1'.  Bousflald,  improvements  In  looms  la  wcaTtes.  A 
comuionlcation. 

lUl  W.  H.  Lake.  improvemenU  in  machines  for  lapping  cotton 
and  other  flbrous  materials.    A  o anmnniotitwi. 

lisitJ  R.  Uarte.  ImprovemenU  in  means  and  apparatus  tar 
effecting  aerial  locomotion. 

7»  W.  O.  Cunningham,  a  macfaina  or  apparatns  for  daanlAf 
and  pollahlng  boots  and  shoes. 

H)  E.  A.  Chameroy,  improvemanls  la  maaas  and  appaiatss  fo 
ganging  or  regnlntlng  the  flow  of  water. 

93  L.  Sterna  and  J.  O.  Warn«-.  tmprovemants  in  hdtM  tr 
securing  parts  of  the  pennanoat  way  of  railways. 

96  w.  Denison  amlH.  Toall.  ImprovemenU  In  steam  engiaa. 

97  W.  II.  Bolmaln  and  W.J.  Meaxies,  Impreved  means  tvtm 
veying  anJ  storing  vitrioL 

142  A.  Clark  and  A.  Van  Wiakle,  improvcmaaU  ia  marMaes  te 
bottling  soda  vrater. 

116  T.  Restall,  improreawata  la  bfaecb-loading  arm«  sad  ab- 
ridges. 

117  W. Thoralay, 8. Spaaeor.  and  J.Wright,  improvi—fi  a 
steam  boUsr  and  other  foraaeae. 

ISi  II.  A.  BaDDfiTille,  improved  means  for  wanning  ani  fWt 
latin^  cluie  cim*ge£  and  boat  saloons.    A  comrooni cation. 

126  W.  F.  Reynolds,  improvemanU  In  ships'  l^s  ani  sodiic 
machines,  ani  in  the  roUtors  thereof. 

UM  G.  Baker,  improvements  in  maahlnery  for  cutting  spSiau 
for  matches. 

U^i  O.  Leach,  apparatus  for  shipping  and  unshipping  aaxilisTr 
screw  propellers  wnllst  In  deep  water. 

1X78  C.  Ester,  an  improved  Drake  applicable  to  the  roUiaC  sbvi 
of  railways  and  other  vehicles. 

HI  E.  Ijfiigh,  improvemenU  in  the  eonstmetloa  of  th«  pars) 
nant  way  of  roilwsys, 

118  T.  K.  H.  Flajcen,  tmprovemaBts  in  mtdUaecT  f«r  lanViX 
and  softening  tUx  and  other  flbrooa  nutarlnls. 

lU    G.  L  unpen,  improvemenU  In  the  msnufactnre  of  shat. 

lib  11.  It.  B.U-I0W,  impruvcmenU  in  machines  for  sixlng  *t3 
A  C'imniiintcilion. 

ISO   D.  Hpill,  Improvements  ta  the  tzvatmsnt  of  xylnidinc 

198  A.  M.  Clark,  Improvements  in  the  manotactora  «l  dl0» 
and  chain  cablaa.    A  comnranlostion. 

S15  W.  R.  Ltike,  an  improved  method  of  and  appantas  ba 
opersting  railwA>-  switches.    A  communi<:aUon. 

928  C.  r.  Varlity,  and  T.  A.  Boehuaseu,  Londoa.  impimmwti 
in  producing  hojt  and  light. 

SUA  A.  V.  NewLon,  improvamaute  ia  the  oonstntdion  of  ksaot 
machines.    A  communication. 

489  J.  L.  Norton,  improvements  In  embroldeiiDg  marlMn 

490  G,  Jones,  impruvemeuU  in  the  ounstrocUon  of  taiaseelv- 
etleet  conflomption  of  smoks  and  saving  of  foeL 

fiOO  A.  Jeifurs.anew  and  usvftil  machine  for  monldlag.  nMoA 
Ing,  channoUng,  and  sUmplng  the  soles  of  booU  and  mhi> 

iili    G.  W.  Wigner,  ImproTemcuU  in  or  applicablw  to  c 
drying  ms<:hinas  or  hydro-extractors. 

W7    W.  K.  Newton.  improvemenU  In  pumps  or   appjuatoa  fas 
raising  water  and  sand  and  mod.    A  cummamcatlou. 

WI    W.   Smith,  apparatus   for   working    and    locking    nilwa! 
switches  and  dguaU. 

lUiM  J.  Plaskitt,  improramaate  la  valodpadaa.  A  oo^UMuaSaa 
tlon. 

iUS  P.  Spence,  improvamaute  In  the  prodnetloas  of  the  pn*- 
slate  of  ppta<h,  prusaiate  of  soda,  and  Prussian  bine. 

1478  B.  Perowne,  improvemtnu  in  machinerr  for  cvtti&C 
tamips  ani  other  rooU. 

14:41  W.  R.  Lake,  improvemenU  in  mskchiaary  fof  atwlj^  boocs 
and  shoe*.    A  communication. 

14/4    X.  A.  de  Carvalbo,  impfovamaate  in  ahipa  and  Tfttrla, 
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NOTICE. 

» 

The  BBinSH  AND  FOREIGN 
MECHANIC  is  now  incorporated  with  this 
journal. 


35^  (f njifeh  Pifchattk 

AND 

MIRROR  OF  SCIENCE  AND  ART, 

FRIDAY,  JULT^,  1870. 


A    PRACTICAL    TREATISE    ON    THE 

HAKMONIUM.* 

Bi  HBBiuini   SWTH. 

THIRD  DIVIBION.— CHAPTER  V. 

OF    TBE    ran-UEMCE    or     thi    bhafxs    of    the 

CHAKNEL8  UPON  THS  TOXXB  OIVEN  BT  TBE  BZED8. 

THE  "  Moabite  Stone "  has  made  ns  aware 
that  the  familiar  hoosebold  word  "  squeeze  " 
has  recently  been  raised  to  the  dignity  of  tech- 
nological nsage.  The  "  squeezei "  of  this 
valuable  relic  of  antiquity  have  become  famous. 
A  pulpy  plastic  matenol  pressed  upon  the  face  of 
the  stone  has  given  infac-simile  what  the  sculptor 
hod  written  to  the  order  of  one  of  those  rulers  of 
Moab  who  ages  ago  had,  in  royal  fashion,  made 
history. 

Very  pleasant  it  is  in  this  fair  summer  time  to 
watch  the  waving  cornfield  and  drink  the 
freshening  air.  The  broad  elm  plank,  unsound 
and  weather-riven,  spanning  the  brook  now 
dwindled  to  a  rill,  and  the  old  iron-bound  stile 
on  which  we  rest  awhile,  mark  even  to  ns  the 
passing  away  of  more  than  one  generation.  An 
old  stile — these  country  stiles,  were  they  ever 
other  than  old  ? — and  carved  with  quaint  letters, 
records  of  the  kingly  idleness  of  village  youths. 
Strange  what  a  curious  interest  these  initials 
excite ;  some  seem  to  store  at  ns  vacantly,  as  if 
they  wanted  to  get  away  furtively  out  of  sight ; 
some  are  half  obliterated,  past  recall,  whilst 
others  look  as  if  they  had  a  tale  to  tell  if  we 
oould  decipher  it,  and  then  there  are  those  fol- 
lowing each  other  so  significantly  in  pairs  that 
we  can  scarcely  help  questioning  as  we  read  them 
and  wondering  whether  E.  M.  ever  won  M.P., 
whether  they  were  united  and  faithful,  and  what 
history  they  made  in  the  world  about  them,  for 
all  human  life  makes  some  sort  of  histoiy,  re- 
corded or  unrecorded. 

Lessons  in  stiles,  sermons  in  stones  ;  these 
deeply-cut  initials,  speaking  to  us  from  the  old  stile, 
are  a  mould  which  the  air  fills  as  surely  as  the 
molten  metal  iills  the  monldB  forming  the  solid 
type  of  which  this  page  is  composed.  We  wish  to 
lead  yon  to  picture  to  yourself  the  air  aa  possess- 
ing in  some  degree  the  characteristics  of  solidity, 
taking  form  and  shape,  capable  of  giving  and  of  re- 
ceiving impressions ;  we  would  have  yon  think  of 
sound  as  though  yon  saw  it,  for  thus  only  will  you 
bo  able  fuHy  to  apprehend  the  bearing  your  least 
inflaence  will  exercise  npon  the  form  and  mode  of 
the  vibration  determining  the  quality  of  the  sounds 
issuing  from  our  harmonium  channels. 

lift  your  eyes  again.  The  waving  cornfield  is 
taking  "  squeezes  "  of  the  air ;  now  deeply  fur- 
rowed with  undulations,  now  shimmering  in 
shallow  ripples,  chequered  with  currents  that 
intermingle  and  cross  each  other,  glinting  in  the 
brilliance  of  the  sun's  rays,  or  tinted  with  the 
shadows  of  the  travelling  clouds.  The  brood 
white  path  divides  the  standing  com,  yet  breaks 
not  the  long  undulating  roll ;  the  wave  passes  on- 
wards, but  the  ears  of  com  ore  rooted  to  their 
placea—like  anchored  boats  they  rock  to  and  fro 
obedient  to  the  pulses  of  the  wind.  The  great 
wave  of  air  is  shaping  itself  in  the  undulations 
and  ripples  that  are  made  visible  to  us  upon  the 
yielding  surface  of  the  com.  The  comparison 
of  com  ears  and  particles  of  air  is  almost  as  that 
of  stars  and  dust,  so  wide  is  the  di6ference  of 
magnitudes.  We  ore  to  understand  the  vibra- 
tions of  air  as  movements  of  minutest  particles 
agitated  with  the  pulsations  recognised  by  ns 
as  sounds,  and  undulating  in  the  some  manner  as 
these  ears  of  com  under  the  rushing  of  the  wind- 
wave.  Biver  or  rivulet,  the  activity  is  the  same ; 
the  stream  wanders  away  whilst  the  ripples  are 
constant,  for  they  are  localised. 
Every  organ  pipe,  tube,  or  channel  giving  voice 
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to  music  is  reproducing  within  itself  the  same 
kind  of  activity,  the  same  evolution  of  waves  and 
ripples,  as  is  here  under  the  free  heaven  empic- 
tnred  for  our  study.  Let  ns  select  as  a  lepre- 
sentotivo  channel  one  that  gives  a  tone  corre- 
sponding to  the  16ft.  ceo,  and  is  4Jin.  long, 
Jin.  wide,  and  l|in.  deep ;  a  stream  of  wind 
passes  through  it — it  is  not  the  stream  that  is 
musical,  but  the  ripples  in  it  that  are  making  the 
music.  If,  now,  we  imagine  the  sides  of  the  inte- 
rior of  this  chumel  to  present  surfaces  of  some 
fine  plastic  matter  which  shall  be  relatively  as 
sensitive  to  the  vibrations  of  the  air  particles  as 
the  ears  of  com  to  the  undulations  of  the  wind- 
waves,  and  if  we  could  look  with  eyes  of  light 
into  this  dork  aerographic  camera,  we  should  see 
it  on  all  sides  taking  squeezes  of  the  air,  thrilled 
through  with  music  as  the  heart  with  life,  as  the 
brain  with  thought ;  we  should  see  the  wave  of 
the  fondamental  tone,  the  light  shimmering  har- 
monics, and  the  sympathetic  vibration  of  the 
main  reservoir  of  the  instrument  surging  in,  and 
clouding  it,  as  it  were,  with  the  ever-changing 
shadows  of  its  resonance. 

The  fineness  of  the  musical  pulsations  of  air  is 
very  difficult  to  conceive  of  ;  it  is  by  similitudes 
that  we  best  realize  it  to  the  mind.  Shakspeare 
likens  the  invisible  presence  of  music  to  the  wind 
laden  with  odour : — 

Like  the  nreet  wiatli 

That  breathes  upon  a  bank  of  violets. 

Stealing  and  siviag  odour. 

And  another  of  England's  worthies  in  a  converge 
aspect  likens  odour  to  music — 

The  breath  ol  flowers  is  larre  sweeter  in  the  aire 
(where  it  comes  and  goes  like  the  warbling  of  mosick) 
than  in  the  hand. 

The  sensitive  substantiality  which  we  demand 
in  imagination  has  been  in  some  measure  achieved 
in  the  remarkably  beautiful  device,  the  phonanto- 
graph  of  M.  Leon  Scott,  which  we  hope  before 
long  to  introduce  to  the  readers  of  these  papers 
with  suitable  illustrations.  Our  present  brief 
reference  only  admits  of  saying  that  this  little 
apparatus  visibly  deciphers  Uie  pulsations  of  the 
enclosed  air  when  agitated  by  musical  sounds,  aad 
with  a  stylex  indelibly  registers  its  waves,  both 
great  and  small. 

The  channel  gives  a  tone  which  is  the  united 
product  of  two  agents ;  the  reed  defines  a  tone  of 
certain  pitoh,  the  cliannel  moulds  that  tone  and 
impresses  it  with  the  forces  of  its  own  nature. 
The  character  and  influence  of  the  channel  we 
have  to  investigate ;  the  disposition  of  the  reed 
belongs  to  a  distant  branch  of  enquiry.  Let  us 
carry  our  microscopic  research  a  step  further  and 
see  what  is  going  on  in  the  recesses  of  our  sound- 
board. We  are  familiar  with  the  torm  16ft.  organ 
pipe,  or  G  C  C  pipe  ;  the  definite  length  named 
expresses  a  theoretical  approximation  to  the  mun- 
dane relation  of  air  in  respect  of  the  velocity  of 
sound  as  attained  by  an  enclosed  column  of  air 
vibrating  in  its  least  constrained  condition,  a 
condition  nevertheless  dependent  on  human  rear- 
ing and  fostering  for  that  approximatouess.  The 
word  "  mundane  "  is  introduced  in  order  to  draw 
your  thoughts  a  little  way  out  of  the  beaton 
track,  and  by  it  we  mean  that  relatedness  which 
exists  in  the  constitution  of  things — the  free 
nature  in  contradistinction  to  that  relatedness 
which  springs  from  human  design,  which  is 
favoured  by  the  forecosto  of  intollect  and  is 
thus  on  artistic  relotoduess.  Therefore  it  is  not 
only  the  16ft.  pipe  that  gives  a  C  C  C  note.  Art 
brought  about  the  coincident  relation  of  length 
of  pipe  and  pitoh  of  note,  and  can  produce  the 
same  result  with  infinite  variety  of  lengths 
and  proportions.  In  the  fluepipes  of  an  organ 
air  is  setting  air  in  vibration,  an  elastic  force  con- 
spiring with  an  elastic  medium,  agent  and  re- 
cipient are  of  the  same  aubstimce — air  of  air,  fluid 
of  fluid ;  the  power  to  infiuence  each  the  other  is 
reciprocal;  nature  is  least  trammelled  in  this 
original  state,  yet  none  the  less  is  the  product 
due  to  the  union  of  two  distinct  activities — on* 
we  may  call  the  generating,  the  other  the  reson- 
ating. The  soft  sweet  pure  tone  of  the  flute  organ- 
pipe  is  produced  with  the  nearest  approach  to  the 
freedom  of  nature ;  it  is  so  mellow  and  clear  be- 
cause the  sound  the  mouthpiece  con  give  with 
greatest  ease  is  likewise  the  normal  tone  of  the 
pipe  itself. 

The  column  of  air  contained  in  the  pipe  when 
it  is  excited  to  vibration,  spontaneously  divides 
into  vibrating  proportional  parts,  divides  into 
nodes  and  segments,  at  tbe  ball  of  the  length,  at 
the  third,  at  the  foortl^  at  the  eighth,  and  so  on, 
and  BO  absolute  is  tlig  divisio''  ^^^  ^^  '^^  measure 
the  distances  with  acgT^-cy.  "nd  if  atsuch  points 
we  sever  the  pipe  a^^j  ^^d  *^*  °'°-^  '"^  above  the 


other,  leaving  a  little  interval  between,  the  nnda- 
lations  will  still  pass  to  and  fro  as  little  inter- 
fered with  as  the  cornfield's  rolling  billows  by  the 
path  that  makes  its  emerald  sea  seem  riven  with 
whiteness  as  vrith  a  beam  of  light. 

From  the  great  to  the  small.  The  channel  of 
the  harmonium  in  comparison  with  the  organ 
pqie  is  as  the  little  meadow  brook  to  the  broad 
river ;  yet  both  ore  subject  to  the  same  laws. 
As  we  leam  theoretically  that  the  tone  wave  in 
the  organ  pipe  subdivides  itself  into  aliquot  parte, 
and  have  the  means  of  practically  demonstrating 
that  it  does  so  as  clearly  as  that  a  vibrating 
string  divides  into  nodes  and  segmente,  so  also 
we  know  that  the  channel  behaves  in  like  manner. 
The  pulse  generated  by  the  reed's  actirity  travels 
from  end  to  end,  and  is  thrown  back  in  rhythmic 
recoil,  meeting  the  next  transmitted  pulse  at  the 
half  distance.  The  exactness  accordant  with 
the  theory  is  not  practically  arrived  at,  because 
there  are  certain  disturbing  elements  to  be  taken 
into  calculation  as  aSiecting  the  results  ;  yet  for 
illustration  we  assume  the  theoretical  distances 
as  sufficiently  accurate  ;  therefore,  in  our  repre- 
sentative channel  the  wave  should  divide  or 
strike  its  nodal  distance  at  the  half — 2iin. — ^jnst 
OS  in  the  16ft.  organ  pipe  it  would  at  6ft.  The 
similarity  of  action  in  these  small  channels  rests 
on  the  principle  called  "  multiple  resonance  " — 
that  is  to  say,  that  smaller  pipes  or  channels,  if  of 
any  length,  of  which  the  larger  pipe  is  a  multiple, 
will  equally  respond  in  resonance  to  the  note  of 
the  same  pitoh ;  thus,  to  a  reed  giving  the  note 
the  same  m  pitch  as  that  given  by  a  16ft.  flue- 
pipe,  we  should  find  a  pipe  of  2ft.  length  would 
yield  a  perfect  consonance,  so  also  1ft.  and  6in., 
4,  8,  2,  li,  and  many  other  proportions  more  or 
less  agreeing. 

Or,  to  put  the  statement  in  more  exact  reference 
to  number  of  vibrations  instead  of  length  of  pipe 
— a  multiple  being  a  number  which  exactly  con- 
tains anoUier  several  times — a  column  of  air  will 
not  only  enter  into  vibration  when  it  is  capable 
of  producing  the  same  sound — namely,  that  which 
is  the  unison  of  the  sound  of  the  vibrating  body 
or  agent,  but  also  when  the  number  of  the  vibra- 
tions which  it  is  capable  of  making  is  any  simple 
multiple  of  that  which  the  original  agent  pro- 
duces ;  therefore,  the  shorter  the  tube  or  channel, 
the  less  ite  power  of  resonance  to  reinforce  the 
original  tone,  for  the  multiple  is  too  compound  to 
give  much  aid,  whilst  the  more  simple  the 
multiple,  the  greater  is  the  energy  of  the 
resonance.  The  simplest  multiple  of  vibrations, 
32  in  nnmber,  is,  of  course,  64,  namely,  the 
relation  of  the  vibrations  of  the  8ft.  pipe  to  those 
of  the  16ft.,  or  twice  contained ;  the  vibrations  of 
a  channel  of  Bin.  amonnt  to  1,024,  a  multiple  which 
contains  the  original  number  32  times.  Theory 
says  that  the  resonance  is  only  the  tone  naturally 
belonging  to  the  channel  superadded  to  the  note 
of  the  reed,  and  actually  nothing  more  than  a 
high  harmonic  to  the  reed's  note.  Theory  again 
says  the  simplest  multiple  gives  the  most 
energetic  resonance,  but  practice  gives  very  dif- 
ferent results,  and  affirms  many  limitations  un- 
heeded by  philosophers  in  their  study.  Bye  and 
bye,  we  shall  reach  the  point  for  further  explana- 
tions on  this  subject ;  what  is  now  said  should  be 
sufficient  for  the  present  understanding  of  what 
is  meant  by  "  multiple  resonance." 

To  secure  the  working  of  this  principle  it  is  ne- 
oessaty  that'  the  exciting  agent  shoi^d  mie  the 
air,  the  generator  be  more  powerful  than  the  re- 
sonator,— thus  metal  against  air  dominates  the 
pitch .  If  our  16ft.  tone  reed  is  mated  to  a  channel 
that  is  in  true  sympathy  with  itself,  the  resultant 
tone  will  be  clear,  pure,  and  smooth  in  quality, 
but  if  the  channel  is  not  of  the  correct  proportion 
it  will  have  a  tendency  to  divide  the  wave  not 
into  parts  of  which  a  16ft.  is  the  multiple,  but  into 
some  other  spaces ;  the  wove  in  recoil  would 
either  fall  short  of  the  half  distance  or  go  beyond 
it  and  get  broken  or  collided,  and  the  smaller 
fragmentary  waves  so  originated  would  aid  and 
abet  the  predominance  of  the  subsidiary  tones  or 
natural  harmonics  which  the  teed  is  always  ready 
to  set  up  when  unrestrained  by  the  sympathy  that 
shonld  develope  only  its  better  nature. 

It  is  quite  an  accident  of  art  that  we  obtain  the 
C  C  C  note  from  an  organ  pipe  that  is  16ft.  in 
length.  Very  nnorthodox  is  the  doctrine  we  here 
teach  and  oSet  tor  yonr  acceptance,  but  perhaps 
you  will  not  mind  if  you  find  that  the  facte  sup- 
porting the  heresy  give  a  clearer  insight  into 
musicid  realities.  We  arrive  at  accurate  propor- 
tions of  channels  equally  by  accident.  Finding  a 
combined  leed  and  chaimel  to  give  an  agreeable 
flute-like  tone  we  take  it  as  a  stondoid  whence  wa 
deduce  the  relative  degrees  of  length  of  all  other 
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cltsimels  intended  to  oeonpj  the  game  rank  or 
make  np  one  register.  The  spaoes  we  have  to 
deal  with  are  too  minnte  for  measnring  off  by 
aliquot  parts,  and  the  maltifarions  inflnences  as- 
Booiated  with  the  action  of  the  channel  preolnde 
any  reliance  on  mle  and  compass  by  arbitrary 
oaloolation.  All  oar  channels  are  marked  off  to 
scales,  which  are  the  practical  result  of  observa- 
tion and  long-tried  experience.  Having  sncceeded 
in  pairing  the  leed  and  channel  in  faithfnl  con- 
sonance, the  amatenr  will  natnrally  come  to  the 
oonclasion  that  there  la  nothing  more  to  be  de- 
sired and  we  onght  to  be  happy  ever  after.  Yet 
gnoh  is  the  perversity  of  onr  inclinations,  perfec- 
tion does  not  altogether  content  us— we  want 
variety,  we  notice  pecnliarities  a  little  incorrect, 
and  take  a  liking  to  them  ;  thus  bassoon,  oboe,  and 
elation  tone  display  marked  dissonanees,  yet  they 
please  and  are  a  grateful  change  to  the  ear. 
Scales  of  imperfect  correspondence  are  therefore 
worked  ont  and  seonred  in  permanence.  The 
same  method  is  adopted  for  these  as  for  the  con- 
sonant. A  good  specimen  is  noticed  and  taken 
for  a  standard  for  the  series.  It  is  easy  to  drive 
a  number  of  horses  abreast  in  a  carve  if  skill  has 
been  acquired  to  apply  the  check  on  the 
reins  in  due  proportion  all  along  the  line.  The 
condition  of  all  snob  channels  is  one  of  coercion, 
the  reed  has  an  overbearing  influence  more  or  less 
and  the  channel  obeys  its  master,  shaping  the 
form  of  its  waves  on  the  easiest  coarse  the  cir- 
onmstances  admit  of. 

It  should  not  be  supposed  from  this  statement 
that  any  haphazard  con  junction  of  reeds  and 
channels  will  work  equally  well,  for  without 
choice  and  selection  we  shoold  lind,  in  a  large 
majority  of  instances,  there  would  be  incompati- 
bilities of  disposition  so  prominent,  conditions  so 
strained,  that  neither  partner  would  support  the 
other,  the  channel  would  be  dull,  taciturn,  un- 
sympathetic, and  the  reed  either  coarse  and 
harsh,  or  sinking  to  the  opposite  extreme — 
sloggish  in  speech  and  uncertain  in  intonation. 

In  oar  next  chapter  we  shall  present  a  tabn- 
lated  view  of  a  series  of  five  sets  of  scales  of 
proven  value. 

(To  be  continued.) 


COMETS  AND  METE0B3. 

By  Bichard  A.  Pboctob,  B.A.,  F.R.A.S. 

Author  of  "  Other  Worlds  than  Oars,"  te.,  te. 

f!(mtinued  from  page  363). 

I  CONSIDER  it  a  vety  fortonate  circumstance 
that  precisely  when  the  question  has  been 
put  to  me  whence  I  gather  my  conviction  that 
countless  millions  of  meteor-systams  exist  within 
the  solar  family,  I  shonld  have  been  on  the  point 
of  laying  my  evidence  in  the  matter  before  the 
tens  of  thousands  who  read  the  Enqlish 
HxoHAmc.  Before  proceeding  to  unfold  the 
absolutely  convincing  evidence  wUoh  recent  dis- 
coveries have  in  my  opinion  supplied  in  this 
matter,  let  me  promise  that  at  each  step  (as  I 
promised  when  I  began  these  papers),  I  mil  indi- 
cate whether  the  argument  I  am  about  to  use  is 
certain  or  simply  founded  on  a  greater  or  less 
degree  of  probability. 

We  have  seen  that  two  of  the  meteoric  systems 
encountered  by  the  earth  have  been  proved  to 
travel  on  orbits  of  great  eccentricity,  tiieir  most 
distant  parts  lying  many  times  farther  from  the 
sun  than  the  earth  is.  Now  no  other  meteoric 
systems  have  yet  been  dealt  with  in  the  same 
way.  Bnt  the  evidence  derived  from  these  two 
18  quite  sufficient  to  force  upon  as  the  conviction 
that  meteoric  systems  are  in  no  way  dependent 
npon  the  earth,  as  we  might  have  imagined  if  the 
November  and  Angnst  meteors  had  been  found  to 
travel  in  a  nearly  circular  orbit  at  about  the 
earth's  distance  from  the  sun;  and  we  feel 
strengthened  in  this  assurance  when  we  learn  that 
probable  evidence  has  been  derived  from  the  re- 
ooRence  of  certain  meteoric  di^lays  in  December 
and  April,  in  favour  of  the  view  that  two  other 
Bystoms  have  orbits  about  as  eccentric  as  the  path 
of  the  November  meteors.*  Further,  good 
reasons  have  been  given  for  believing  that  other 
meteoric  systems  besides  the  November  and 
Aognst  systems,  are  associated,  as  those  systems 
•re,  with  comets  travelling  in  paths  of  greater  or 
less  eccentricity. 

It  cannot  bnt  be  aoeepted  as  certain,  then, 
that  the  earth  has  bod  no  part  in  bringing  these 
meteor-systems  into  their  present  positions ;  for 
her  influence  on  the  meteors  when  traversing  the 


*  Protestor  KJikwood  has  staowa  tUi. 


more  distant  parts  of  their  paths  may  be  regarded 
as  absolutely  nil. 

It  is  then  a  merely  fortuitous  circumstance  that 
the  meteoric  systems  traversed  by  the  earth  cross 
her  orbit  as  they  do.  A  meteor  system  having  its 
path  assigned  to  it  as  it  were  at  random  (so  far  as 
the  earth  is  concerned),  by  the  attractions  of  the 
giant  onter  planeto,  might  happen  to  cross 
the  earth's  path,— precisely  aa  a  musket  bullet 
fired  at  random  might  happen  to  strike  a  distant 
telegraph  wire.  But  precisely  as  the  chance 
against  this  latter  event  occurring  would  be  in- 
definitely small,  so  would  be  that  against  the 
former  also.  Now  if  a  great  number  of  meteor- 
systems  had  paths  assigned  to  them  in  this  way, 
there  would  be  nothing  very  wonderful  in  the  fact 
that  one  amongst  them  had  a  path  given  to  it  winch 
intersected  the  earth's  orbit,  precisely  as  there 
would  be  nothing  wonderful  in  a  telegraph-wire 
being  struck  by  one  among  a  flight  of  bullets. 

Now  it  is  a  legitimate  application  of  the  laws 
of  probability  to  accept  a  less  wonderful  inter- 
pretation of  an  observed  fact  in  preference  to  an 
interpretation  which  is  more  wonderful.  Sup- 
pose, for  instance,  that  we  know  nothing  of  a 
certain  coin  except  that  it  has  been  tossed  ten  or 
twelve  times  running  and  each  time  "  head  "  has 
tamed  up,  we  should  reason  justly  that  in  all 
probability  both  sides  of  the  coin  were  aUke,  be- 
cause, if  not,  the  observed  result  is  bo  very  sur- 
prising. Or,  again,  if  a  teetotum  has  ten  sides 
marked  with  numbers  not  known  to  us,  and  we 
observe  after  spinning  it,  say  a  hundred  times, 
that  a  particular  number  has  appeared  ninety  times 
or  so,  while  only  one  other  number  has  appeared, 
we  should  be  justified  in  conclnding  that  certainly 
that  first  number  was  marked  on  more  than  one 
face  of  the  teetotum,  and  that  probably  it  was 
marked  on  nine  faces  ont  of  the  ten.  For  it  would 
be  an  altogether  amazing  accident  if  the  same 
face  appeared  ninety  times  or  so  in  a  hundred 
trials,  while  there  would  be  nothing  surprising  in 
the  fact  that  a  certain  number  appeared  so  often 
if  that  number  were  marked  on  several  faces  of 
the  teetotum.*  In  all  such  cases,  speaking  gene- 
rally, that  state  of  things  which  renders  the  ob- 
served result  least  surprising  is  the  most  pro- 
bable. 

The  existence  of  a  few  meteor-systems  only 
would  make  the  earth's  encoantering  one  meteor- 
system  such  a  very  surprising  coincidence  that  we 
are  justified  in  conclnding  that  for  each  meteor- 
system  the  earth  encounters  there  are  many  cir- 
cuiting around  the  sun.  The  argument  would  be 
strong  if  the  earth  encountered  but  one  system ; 
it  would  be  immensely  strengthened  if  she  en- 
countered two ;  but  it  becomes  overwhelmingly 
strong  under  the  actual  circumstance  that  she 
encounters  more  than  half  a  hundred.  We  are 
in  fact,  free  in  the  actual  case  to  simply  multiply 
the  number  of  systems  actually  encountered  by 
the  number  which  should  exist  to  make  the 
chances  even  that  the  earth  would  encounter  one. 
What  this  last  number  may  be  it  would  be  some- 
what difiicalt  to  determine ;  but  no  one  who  con- 
sider); the  multitude  of  positions  in  which  on  or- 
bit of  great  extent  and  electricity  might  be  placed 
without  coming  near  the  earth's  orbit  can  doubt 
that  it  is  very  large  indeed.  Thus,  then,  merely 
from  the  fact  that  the  earth  encounters  such  and 
such  a  number  of  meteor-systems,  we  have  been 
led  to  the  conclusion  that  the  actual  number  of 
such  systems  must  be  enormous. 

But  we  have  reason  for  believing  that  there 
exists  an  actual  condensation  of  meteoric  systems 
in  the  neighbourhood  of  the  sun,  and  if  this  con- 
densation can  bo  established  we  shall  have  yet 
farther  to  increase  our  estimate  of  the  total 
number  of  meteors  which  exist  at  every  instant 
of  time  in  the  sun's  neighbourhood. 

I  cannot  prove  the  existence  of  this  condensation 
directly  ;  but  I  can  show  it  to  be  highly  probable, 
by  attending  to  what  has  been  shown  about  the 
connection  between  meteoric  systems  and  comets. 
What  the  nature  of  that  connection  may  in  reality 
be  I  do  not  pretend  to  know.  Whether  every 
meteoric  system  is  associated  with  a  comet  and 
every  comet  with  a  meteoric  system  I  do  not  pre- 
tend to  assert.  What  has  been  actually  shown  is 
simply  this,  that  the  only  two  meteoric  systems 
whose  orbits  have  been  determined  have  been 
found  to  travel  on  the  same  paths  as  two  comets. 
No  one  can  deny  that,  so  far  as  the  evidence  at 


*  Here  I  am  seeking  to  exhibit  In  a  popular  form  a 
law  of  probability  which  is  in  reality  admitted.  The 
reader  U  to  onderstaad  the  above  reaHoniug  as  not 
meant  to  fttahlUk  but  to  iUoatrato  the  law.  The  science 
of  probnbiliiiofl  enables  as  to  calculate  the  cbaoce  that 
the  teetotam  has  that  particular  number  which  has 
appeared  ao  often,  on  any  givan  number  uf  lacea. 


present  goes,  prababUitieB  are  in  favour  of  the 
view  that  the  tracks  of  most  comets  are  followed 
by  multitudes  of  minute  bodies  such  as  form  our 
meteoric  systems.     There    seems  no  reason    to 
suppose  the  two  comets  above  dealt  with  to  be  ex- 
ceptional.   Nay,  further,  it  has  been  shown    ix»     ^ 
the  case  of  other  comets  which  pass  near  th- 
earth's  orbit,  that  when  the  earth  comes  past  tl> 
point    of    nearest    approach    meteoric    displj 
ordinarily  take  place.    Without  at  all  insii 
then,  that  comets  must  necessarily  have  mj 
attendants  travelling  on  their  track,  I  y^ 
on  the  fact  that  probabilities  are  in  favour  ot  this 
being  the  case  with  at  least  a  large  proportion  ot 
the  comets  which  belong  to  the  selar  system. 

Now  these  comets  show  a  marked  tendency  to 
aggregation  in  the  sun's  neighbourhood.  The 
following  table,  one  of  IVb.  Dunldn's  very  rala- 
able  additions  to  Lardner's  "  Handbook  of  Astro- 
nomy," affords  most  instructive  evidence  in  this  re- 
spect. The  first  coltmm  indicates  the  limits  of  dis- 
tance frcim  the  sun  estimated  in  millions  of  miles, 
within  which  the  cometic  perihelia  ore  connted. 
The  second  indicates  the  relative  cubical  content  of 
space  included  within  those  limits.  Of  course  the 
cubical  content  of  spheres  whose  diameters  in- 
crease as  the  numbers  1,  2,  3,  4,5,  &c.,  varies 
as  the  numbers  1,  8,  64,  125,  Sue.,  and  so  the 
innermost  sphere  and  the  successive  shells  have 
volumes  relatively  as  1  (8-1),  (37-8),  (64  —  37), 
(125-64),  &e.  "The  third  column  indicates  the 
number  ont  of  every  100  discovered  comets 
whose  point  of  nearest  approach  to  the  son  lias 
within  the  limits  of  distance  referred  to  in  the 
first  column.  And,  finally,  we  obtain  the  density 
with  which  such  points  of  nearest  approach  are 
spread  through  these  spaces  by  dividing  the 
number  of  points  in  each  space  by  the  number 
expressing  the  extent  of  that  space. 

Mr.  Dunkin's  table  rans  thus .- — 


Cobioal  Nnmberof 

Deaaityof 
Peribdia. 

space.     Perihelia. 

Oto    20 

1           8-65 

8-65 

20  to    40 

7 

11-70  \    1-67 

40to    60 

19 

20-30 

106 

60  to    80 

37 

17-20 

0-47 

80  to  100 

61 

20-80 

0-34 

100  to  120 

91 

8-65 

0-095 

Nothing  can  be  more  convincing  thaa  the  last 
column  of  this  table.  It  indicates  not  merely  an 
increase  of  density  in  the  son's  neigh t>oarhood, 
but  a  very  rapid  inorease. 

Bat  applying  this  to  the  case  of  meteoric 
systems — assuming,  that  is  to  say,  that  what  has 
thus  been  proved  to  be  true  respecting  mmets  is 
true  also  of  meteoric  systems — thero  re  nains  yet 
something  more  to  be  said.  I  can  s  low  that, 
apart  from  this  form  of  increase  of  de  isity  sun- 
wards, there  most  be  an  increase  reeu  dug  from 
the  mere  ellipticity  of  the  meteoric  orb:  :s. 

Suppose  the  meteors  of  a  system  to  ravel  one 
after  another  along  the  same   track  ]  -ecisely  (I 
put  this  merely  for  convenience),  and  »  •(  at  equal 
distancfs  all  round  the  orbit,   but   (si  1  for  con- 
venience)  in   each  a  way  that  they    pass  the 
perihelion  of  their  track  (the  point  i  orcst  the 
sun)  at  equal  intervals  of  time,  sac  i  intervals 
being  very  minute.    Then   they  will   pass    the 
aphelion  of  their  track  (the  point  fai  be«f  from 
the  sun)  at  these  some   eqnal  and  mi  ite  inter- 
vals of  time.    But  they  travel  faster  b   lerihelion 
than  in  aphelion,  and  8u  traverse  gre    !r  spaces 
in  these  eqnal    intervals    of   time.      )bTiuasly, 
therefore,  they  are  farther  apart  whet    larcst  to 
the    son.      It  might  seem,  accordiuf    .  thai    \ 
have  proved  precisely  the  reverse  of     hat  1  V">- 
mised  in  the  preceding  paragraph,   ai      that  the 
peculiarities  of  motion   in   elliptic  c    its  would 
cause   meteors  to  be  more  sparsely     istribntcd 
near  the  sun  than  at  a  distance  from    im.     And 
yet,  paradoxical  as  it  sounds,  thou;     meteoric 
systems  open  out  their  ranks  as  thi     approach 
the  sun,  and  close  up  their  ranks  ns     ey  travel 
from   him,  the   members    of  a    set      f   cUiptic 
meteoric  systems  will  always  be  mon     owdcd  in 
the  sun's  neighbourhood  than  at  a  di     nee  frxim      j 
him.     The  reason  simply  is,  that  the     rihelia  of     i 
the  systems  are  crowded  in  a  smallei      ace  than 
the  aphelia  ;  and  one  ran  easily  shot     lat  this  is     ' 
more  effective  to  increase  crowding  i      the  son's 
neighbourhood  than  the    other    rel      in    is    to 
diminish  such  crowding. 

Suppose,  for  instance,  we  tak  1,000,000 
meteoric  systems  in  every  possible  ition,  but 
all  alike  in  shape,  and  ten  times  fart  from  the 
sun  in  aphelion  than  in  perihelion.   T)^-%e  uem- 
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bars  of  snoh  STstems  would  move  ten  times  faster 
in  perihelion  than  in  aphelion,  and  for  ten  meteors 
akmg  a  giren  small  range  close  bj  perihelion 
tliere  would  be  100  along  an  equal  range  close  by 
aphelion.  For  10,000,000  meteors  then  close  by 
perihelion  there  would  be  100,000,000  eqnally 
doae  by  aphelion.  But  the  latter  set  wonld  be 
spread  oiiformly  over  the  snrf ace  of  a  sphere 
having  a  diameter  ten  times  greater  than  that  of 
the  sphere  over'  which  the  latter  set  wonld  be 
spKNkd.  The  slirfaoe  of  the  larger  sphere  wonld, 
therefore,  be  100  times  greater  than  that  of  the 
smaller  sphere,  while  the  nnmber  of  meteors 
spread  over  it  wonld  be  only  ten  times  as  great. 
It  follows  that  meteors  wonld  be  spread  only  one- 
tenth  as  richly  at  the  aphelion  distance  as  at  the 
perihelion. 

On  the  average,  the  meteors  belonging  to  Buoh 
a  system  as  the  November  one  are  spread  eighteen 
times  as  riehly  (oubioal  space  for  cnbieal  space) 
near  the  point  of  their  closest  approach  to  the 
eon  as  near  the  orbit  of  Uranus,  beyond  which 
their  aphelion  lies.  Giving  to  the  Aagnst  meteors 
11  period  of  about  100  years  (the  real  period  is 
certainly  greater),  we  get  a  mean  distance  of 
somewhat  \e6»  than  twenty-two  (the  earth's  as 
une) ,  or  an  aphelion  distance  more  than  forty-three 
times  exceeding  the  perihelion  distance  ;  so  that 
the  density  with  which  these  meteors  are  dis- 
tributed in  cubical  space  is,  on  the  average,  more 
than. forty-three  times  greater  at  the  point  of 
nearest  approach  to  the  son  than  at  aphelion. 
And  the  like  is  trno,  mutatis  mutandit,  of  every 
eccentric  meteoric  system,  whether  traversed  by 
the  earth  or  not. 

To  sum  up  then,  we  have — 

1.  Absolute  certainty  that  the  nnmber  of 
meteoric  systems  is  enormons. 

3.  Veiy  good  reason  for  believing  that  meteoric 
systems  aggregate  as  systems  towards  the  sun's 
nei^bourhood ;  and 

8.  Absolute  certainty  that  individual  meteors 
in  every  eUiptiu  system  are,  on  the  average, 
much  more  thickly  spread  (cnbieal  space  for 
oabieal  space)  near  the  perihelia  than  near  the 
aphelia  of  their  orbits. 

The  last  relation,  only  tme  on  the  average  as 
expressed  for  any  given  meteoric  system,  mnst 
be  absolutely  true  when  all  the  meteoric  systems 
are  considered  together.  For  example,  when  the 
gem  of  the  November  meteor-ring — as  Mrs.  Wood 
finely  sailed  its  richer  portion — is  travelling  out  in 
space  beyond  the  orbit  of  Uranus,  this  system  is, 
for  the  moment,  richer  out  there  than  near  peri- 
helion, where  the  poorer  part  is  passing.  But  we 
cannot  doubt  that  this  temporary  effect  is  much 
more  than  counterbalanced  bv  the  superior  aggre- 
gation of  the  number.-i  of  countless  other  meteoric 
systems  near  the  sun — we  cannot,  I  mean,  ima- 
gine that  any  one  system,  or  even  several 
systems,  can  even  temporarily  disturb  the  pre- 
Xranderanoe  of  aggregation  in  the  son's  neigh- 
bourhood. 

Now,  even  giving  np  the  second  of  the  above 
conclusions  as  not  absolutely  demonstrated,  the 
other  two  remain,  and  leave  us  no  manner  of 
doubt  whatever  that  the  neigfabouriiood  of  the 
sun  must  be  more  abundantly  crowded  with 
meteors  than  the  track  through  which  the  earth 
pursues  her  course.  But  it  has  been  proved  that 
within  every  space  aliHig  that  track  equal  in  size 
to  the  earth  there  mnst,  on  the  average,  be  some 
13,000  large  meteors,  and  forty  times  as  many 
small  ones.  If  the  whole  space  enclosed  by  the 
earth's  orbit  (to  consider  no  farther)  is  at  least 
as  richly  supplied  with  meteors  as  tiiis  (and  I  see 
BO  escape  from  the  oonolnsion),  some  rather  re- 
maAable  results  follow,  which  we  shall  do  well  to 
eonnder  somewhat  attentively. 

•''-^ % ^ 

Here  is  one ; — Let  E  «  be  a  cylinder  enclosing 
the  earth  at  E,  passing  pretty  close  by  the  sun  8 
at  N,  and  extending  to  the  earth's  orbit  again  at 
e.  The  length  of  this  cylinder  wonld  be  about 
180,000,000  miles,  a  length  containing  the  earth's 
diameter  some  2'2,800  times,  and  therefore  the 
volume  of  the  cylinder  would  exceed  the  earth's 
more  than  34,000  times.  The  oylinderwonld  there- 
fore contain  more  than  442,000,000  meteors  such 
as  become  visible  to  the  naked  eye  when  traversing 
our  atmosphere,  and  17,680,000,000  smaller  ones, 
or  more  than  18,000,000,000  meteors  of  one  sort 
or  another.  These  would  be  illuminated  by  the 
son  with  more  or  less  brightness — ^those  near  N 
with  an  inconceivable  glory  of  light  (these,  too, 
would  be  so  heated  as  to  be  incandescent,  if  not 
vaponrised),  and  they  wonld  turn  more  or  less 
of  their  illuminated  portions  towards  the  earth. 


Is  it  conceivable  that  so  tremendous  an  array 
of  illnminated  bodies,  let  them  be  as  minute  as 
we  can  suppose  them  to  be,  wonld  give  no  appre 
ciable  light  when  the  sun  is  totally  eclipsed  7  Is 
it  an  idea  so  utterly  wild  and  fandfnl  that  the 
light  actually  seen  during  eclipses — where  this 
long  array  of  illnminated  bodies  has  been  shown 
to  be — the  sun's  oorona,  I  mean, — does  actually 
come  from  them  ?  Or,  if  vre  were  disposed  stiU 
to  be  doubtful  as  to  this  interpretation,  ought  not 
all  doubt  to  be  removed  when  such  a  practised  ob 
server  as  Captain  Noble  tells  us  he  has  actually 
seen  Venus  (when  placed  somewhat  as  shown  in 
the  figure  at  V)  projected  as  a  black  body  on  a 
relatively  light  baokgionnd  ?  When  some  one 
shall  have  shown  me  whence  the  light  illuminat 
ing  that  background  can  have  eome,  except  from 
beyond  Venus,  or  how,  supposing  it  so  to  come, 
any  doubt  can  exist  that  during  total  eclipse  we 
ought  to  see  some  such  light,  I  shall  prepare  to 
admit  that  there  is  no  objection  to  Mr.  Lockyer's 
theory  that  the  corona  is  a  phenomena  of  our  own 
atmosgiiere,  except  "  that  it  does  not  square  with 
Mr.  Prooior's  opinions." 

Bot  then}  are  other  ooBseqnences  to  be  con- 
sidered. I  reserve  them  for  a  future  paper,  in 
which  I  shall,  in  the  first  place,  show  how  the 
results  here  deduced  serve  to  explain  the  zodiacal 
light  in  a  very  satisfactory  manner — even  the 
phenomena  hitherto  considered 'most  perplexing ; 
bow  the  zodiacal  light  is  brought  into  direct  asso- 
ciation with  the  corona ;  and,  further,  how  the 
peculiarities  of  comets,  as  distinguished  from 
meteoric  systems,  find  their  counterpart  in  the 
pocoliaritius  of  the  corona  and  zodiacal  light.  I 
would  specially  innte  any  readers  of  the  English 
Mechanic  who  find  my  reasoning  either  obscure 
or  unsound  in  any  place,  to  lundly  point  out 
their  difficulties  or  objections.  I  have  no  wish 
to  make  out  a  case,  but  to  interpret,  if  I  can,  the 
phenomena  I  have  referred  to.  Let  me  add  that  I 
can  see  no  reason  for  waiting  because  we  hope  to  gain 
new  information  during  the  eclipse  of  next  Decem- 
ber. The  more  earnestly  wc  try  to  educe  the  mean- 
ing of  what  we  have  already  learned,  the  more  sig- 
nificant will  new  observations  become.  There  is  a 
good  'ieal  of  affectation  (to  say  nothing  of  down- 
right laziness)  in  the  continually  repeated  advice 
to  wait  for  fresh  observations.  The  warning 
addressed  specially  to  me  reminds  me  of  Miss 
Lavinia  Speulow's  remarks  about  "  mature  affec- 
tion." "  Mature  science,"  Professor  Pritchard 
seems  to  say,  "  does  not  easily  express  itself.  Its 
voice  is  low.  It  is  modest  and  retiring ;  it 
lies  in  ambush,  icaits  and  waits.  Such  is  the 
mature  fruit.  Sometimes  a  life  glides  away 
and  finds  it  still  ripening  in  the  shade."  1 
confess  I  prefer  a  fruit  of  somewhat  quicker 
growth. 

(To  be  continued.) 


THE    WORLD:     ITS     FORBIATION     AND 
ANTIQUITY. 
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(Continued  from  page  411.) 

Chapieb  Y. 

HAVING  investigated  the  nature  of  the  ig- 
neous rocks,  we  now  come  to  the  con- 
sideration of  those  of  an  aqueous  formation. 
The  oldest,  and  in  consequence  the  lovrest,  deposit 
of  this  species  is  that  which  is  colled  the  meta- 
morphic  (from  two  Greek  words,  signifying 
changed  in  form)  or  primary  class.  'The  rocks  of 
this  series  are  termed  metamorphic  because  they 
appear  to  have  undergone  considerable  alterations 
since  their  deposition,  and  under  the  influence  of 
pressure,  heat,  and  chemical  forces,  to  have 
assumed  a  semi-crystalline  character,  which  is 
not  possessed  by  the  ordinary  aqueous  strata. 
They  are  also  called  non-fossiliferous,  hypozoie, 
launder  life),  or  ozotc  (without  life),  because  they 
contain  no  remains  of  plants  or  animals. 

The  primary,  metamorphic,  non-fossiliferous, 
hypozoic,  or  azoic  class  (for  by  all  these  names  is 
it  known)  comprises  three  systems  or  groups — 
namely  the  okeiss,  the  uicA  schist,  and  the 
CLAY  SLATE  systems. 

It  will,  perhaps,  be  noticed  that  in  the  list  of 
rocks  in  order  of  superposition  I  have  placed  the 
clay  state  system  in  the  class  of  secondary 
rocks.  This  was,  however,  a  lapsus  caiami,  which 
I  mnst  beg  my  readers  ^  excuse.  It  should  have 
stood  at  the  head  m  lu^  primary  class,  and  the 
Cambrian  system   ^  .„iA  have  been  inserted  in 


its  jdace  at  the   bcT  ot  the  secondary  class. 

The  gneiss  is  the  i^Vt"**  ju»d  lowest  of  the  three, 


and  I  shall  therefore  proceed  to  the  consideration 
of  it  first,  and  shall  then  take  the  others  in  order. 
In  a  previous  oh^ter,  I  said  that,  after  the  first 
convulsion  had  tiQien  place,  the  sea  deposited  a 
system  composed  of  the  detached  particles  of 
granite.  This  deposition  formed  the  gneiss 
system,  and  so  well  was  the  character  of  the 
original  granite  preserved  that  it  is  in  many  cases 
extremely  difficult  to  tell  the  difference  between 
the  granite  and  gneiss  rooks.  The  stratification 
of  gneiss,  however,  is  a  sure  test,  and  in  most 
cases  it  is  marked  enough,  although  in  others,  on 
account  of  the  veiy  contorted  and  flexured 
stratification  of  the  primary  rocks,  it  is  a  work 
of  difficulty  to  follow  it.  Gneiss  is,  however,  of 
a  neater  appearance  than  granite,  if  I  may  be 
allowed  to  use  such  an  expression. 

The  contorted  appearance  of  the  metamorphio 
strata  is  (when  the  flexures  are  large)  generaUj 
accounted  for  by  the  supposition  of  an  immense 
lateral  and  verfacal  pressure  acting  npon  them 
while  yet  in  a  soft  and  yielding  condition ;  and 
when  the  contortions  are  small,  they  are  explained 
by  the  help  of  an  analogous  case,  which  pre- 
sents itself  to  our  notice  at  the  present  day — 
namely,  the  phenomenon  of  ripple  marks,  which 
is  seen  on  the  sandy  beach  of  any  of  our  many 
watering-places.  The  sea  at  the  time  of  the. 
deposit  of  the  gneiss  was  in  ao  excessively 
tronbled  oonditKin,  and  in  consequenee  the 
motion  of  the  waves  was  communicated  to  the 
very  bottom,  instead  of  being  confined,  as  now, 
to  the  shallow  portions  of  the  ocean.  The  first 
cause  of  contortion,  namely,  lateral  and  ver- 
tical pressure,  has  been  experimentally  demon- 
strated by  Sir  C.  Lyell.  He  took  some  clay,  and 
having  made  of  it  several  slabs  or  cakes,  he 
placed  them  one  upon  another  on  a  table ;  he  then 
placed  two  pieces  of  board,  one  at  each  end,  and 
upon  the  top  he  laid  another  board  very  heavily 
weighted.  He  then,  by  means  of  a  press,  forci- 
bly contracted  the  space  between  the  side  boards. 
The  result  was  that  the  slabs  were  bent  and  con- 
torted in  a  similarway  to  the  strata  of  the  primary 
rooks. 

The  strata  of  the  gneiss  system  are  gufit* 
proper,  composed  of  quartz,  felspar,  and  mica ; 
syenitic  and  porphyritic  gneiss,  oi  the  same 
minerals  as  syenite  and  porphyry  respectively ; 
and  quartz  rock. 

The  next  system  in  order  of  superposition  is 
the  mica  schist.  This  has  by  many  geologists 
been  classed  with  the  gneiss,  both  on  account  of 
the  similarity  of  the  characteristics  of  both 
systems,  and  also  because  their  order  of  super- 
position, unlike  any  other  groups,  is  somewhat 
uncertain.  However,  as  for  purposes  of  descrip- 
tion it  is  more  convenient  to  keep  them  apart,  I 
have  adopted  that  method.  Mica  schist  differs 
from  gneiss  in  the  entire  absence  of  felspar,  and 
has,  therefore,  an  appearance  of  a  white  glistening 
stone,  which  is  for  the  most  part  laminated  like 
slate.  It  is,  as  a  rule,  softer  than  gneiss,  more 
distinct  in  its  lines  of  stratification,  and  less  crys- 
talline. Its  chief  strata  are  mica  schist  proper, 
composed  of  mica  and  quartz ;  talc  schist,  in 
which  talc  supplants  the  miea ;  chlorite  schist, 
where  chlorite  takes  the  place  of  the  mica  and 
gives  a  greenish  colour  to  the  stone  ;  homblend 
and  actynolite  schist,  of  homblend  and  aetynolite 
respectively  with  quartz  j  and  primary  limestone, 
such  as  the  highly  crystalline  Carrara,  and  other 
pure  marbles.  The  meaning  of  the  word  schist 
is  somewhat  similar  to  that  of  slate,  and  is  used 
to  signify  that  such  rocks  are  laminated.  The 
gneiss  and  mica  schist  systems  are  very  plenti- 
fully distributed  over  Scotland,  but  ore  extremely 
rare  in  England.  I  may  mention,  as  examples, 
the  passes  of  Glencoe  and  Eilliecrankie,  uid  the 
mountains  around  Loch  Katrine. 

We  now  come  to  the  clay  slate  gronp,  speci- 
mens of  which  are  so  continually  seen  in  the  roof- 
ing of  our  houses.  It  is  of  various  colonr8,from  U^t 
grey  to  black,  and  its  texture  is  also  subject  ta 
considerable  modification  ;  it  is,  however,  much 
finer  than  that  of  gneiss  or  mica  schist,  and 
the  minerals  of  which  it  is  composed  appear  to  be 
the  finer  and  more  impalpable  particles  of  water 
than  matter.  The  lamination  of  this  group  ia 
particularly  marked,  and  renders  it  of  the  greatest 
use  in  the  arts,  as  it  splits  np  into  plates  of  the 
most  perfect  thickness  throughout.  The  cause 
of  this  property  is  very  obscurely  understood,  but 
is  thought  to  proceed  from  chemical  and  magnetio 
action  combined  with  heat,  acting  whilst  the 
strata  were  under  great  pressure.  The  line  ot 
lamination,  or  cleavage,  is  not  generally  the  saaia 
as  that  of  the  strata,   but  lies  at  all  angles  to  it. 

The  scenery  of  the  clay  slate  system  is  veiT' 
wild  and  abrupt,  the  strata  being  tilted  np  into 
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the  most  fantastic  shapes  and  fonmng  precipices 
of  treraendons  depth. 

I  hare  now  reviewed  the  primary  rocks,  imd  m 
my  next  chapter  shall  commence  the  considera- 
tion of  the  secondary  chiss,  which  is  of  far  greater 
extent  and  of  much  more  interest  than  the  meta- 
morphic  or  non-fossiliferous  systems. 
(To  be  continued.) 


MICROSCOPICAL  JOTTINOS  IN  TOWN 

AND  COUNTRY. 

No.  IV. 

fT^HE  name  of  micro-funpi  is  legion,  there_  arc 


JL  at  least  2,000  species  for  the  study  of  which 
the  microscope  is  essential,  and,  as  I  have  before 
said,  any  person  having  good  eyes  and  a  fair 
amount  of  patience  may  collect  a  goodly  number 
with  little  difficulty,  from  the  beautiful  "  cluster 
cup"  (/Ecidium)  to  the  humble  smut  (Ihtilago). 
He  will  And  ample  scope  for  real  earnest  work 
which  is  not  without  its  reward. 

Whilst  upon  the  subject  of  fungi,  I  may  touch 
upoa  the  yeast  fungus,  concerning  which  en- 
quiries have  lately  been  made  by  correspondents  in 
the  Enolish  Mechanic.  In  John  Quekett's 
"  Lectures  on  Histology,"  and  in  Dr.  Carpenter's 
"  Microscope  and  its  Revelations,"  drawings  are 
given  of  the  various  stages  of  the  development  of 
this  plant,  accompanied  by  a  lucid  description, 
which  we  cannot  do  better  than  abridge.  The 
initiatory  stage  is  that  of  a  simple  cell,  which  we 
may  regard  as  the  perfect  plant.  Place  one  of 
these  in  a  saccharine  fluid  containing  also  albu- 
minous matter,  and  each  cell  "  rapidly  puts  out 
one  or  more  projections  which  appear  to  be  buds," 
that  speedily  become  new  and  complete  cells, 
themselves  to  increase  in  like  manner,  so  that  in 
&  few  hours  a  single  cell  will  develop  into  several 
tows  of  cells,  all  remaining  in  continuity  with  the 
parent  cell,  but  existing  independently,  and  exer- 
cising idl  the  functions  of  separate  plants.  If  we 
check  the  process  of  fermentation  Uiese  separate 
into  single  cells,  and  return  to  the  isolated  state 
we  call  yeast.  Any  of  our  readers  can  easily 
examine  thefe  for  themselves  if  they  be  provided 
with  a  good  ^in.  or  iia.  objective,  and,  by  a  little 
ingenuity,  can  devise  means  by  which  the  process 
of  development  miay  be  watched  for  a  considerable 
period. 

Various  "  insect  preparations  "  are  generally  to 
be  found  in  our  microscopical  cabinets,  and  usually 
attiaota  considerable  amount  of  attention  from 
the  outside  public,  so  that  I  am  not  surprised  that 
"  C.  R.  H."  (qy.  4328),  requests  me  to  give  some 
information  as  to  the  best  means  of  "putting 
them  up."  It  will  perhaps  be  more  interesting  to 
the  readers  of  the  Emolisb  Mechanic  generally 
if  I  give  a  few  hints  as  I  touch  upon  different 
kinds  of  insect  preparations  than  if  I  give 
"  C.  R.  H."  a  formal  reply.  Premising  that  he 
will  require  a  few  glass  slips  Sin.  x  lin.,  afew  thin 
covers,  either  square  or  round,  about  iin.  across, 
a  little  balsam  and  gold  size  or  asphalte  varnish, 
I  will  for  the  present  dismiss  the  subject.  But  if 
our  readers  wish  a  short  paper  on  mounting  I 
will  try  and  meet  their  wishes  as  best  I  can. 

The  House  Fly. — The  proboscis  is  the  favourite 
portion  of  this  insect,  and  is  reaUy,  when  nicely 
prepared,  a  splendid  object  in  the  hands  of  a 
good  manipulator,  and  furthermore  affords  a  good 
test  of  the  correctness  of  the  lens  used.  We 
have  to  remove  it  from  the  head  of  the  insect, 
soak  it  awhile  in  }mTe  turpentine  and  mount  it  in 
balsam,  paying  great  attention  to  its  arrange- 
ment on  the  slide. 

Balsam,  when  used  in  mounting,  should  be  of 
medium  tliickness,  and  it  is  nsusdly  desirable  to 
warm  both  slide  and  cover  slightly,  in  order  that 
the  balsam  may  flow  freely,  and  air  bubbles  be 
leas  likely  to  be  included.  When  mounted,  the 
slide  mnst  be  placed  awhile  in  a  warm  room,  until 
the  balsam  becomes  hardened,  when  the  slide  may 
be  cleaned  off.  Under  a  good  lin.  objective  we 
can  make  out  the  anatomy  of  the  proboscis  very 
well.  Briefly  we  may  describe  it  as  consisting  of 
the  two  lobes  of  the  lingula,  or  the  expanded 
portion  which  is  pressed  upon  our  hands  when 
the  creature  "  bites "  us,  of  the  lancets  formed 
by  metamoriihosis  of  the  lesser  pair  of  jaws 
(called  the  maxilhc),  and  of  the  maxillary  palpi, 
small  appendages  attached  to  the  latter.  Certain 
ring-like  markings  on  the  lobes  of  the  lingiilm  are 
really  metamorphoses  trachea,  as  may  be  made 
oat  by  a  good  Icus  and  careful  focussing.  I  have 
often  watched,  mth  much  interest,  through  an 
ordinary  inch  pocket  lens,  the  creature  at  work 
upon  a  lump  of  sugar,  and  have  seen  it  pump  up 


the  dissolved  sugar  as  though  it  were  determined 
to  lay  in  as  much  as  possible  in  the  least  possible 
time. 

The  eye  of  the  fly  is  perhaps  not  so  easily  pre- 
pared. We  must  carefully  remove  it  by  cutting 
round  it  with  a  fine  pair  of  scissors,  lay  it  on  a 
slip  of  glass  and  wash  it  freely  with  clean  water. 
A  few  minutes'  soaking  in  potasp  solution  will  im- 
prove it,  but  I  have  rarely  found  this  to  be  neces- 
sary. So  soon  as  we  have  made  the  eye  perfectly 
clean  by  washing  away  all  its  pigment,  we  may 
remove  it  to  a  clean  slide  and  lay  a  piece  of  thin 
glass  over  it,  add  a  little  pressure  to  ensure  its 
llatuBSS  (it  is  often  needful  to  notch  the  eye  all 
round),  and  allow  it  to  dry  at  its  leisure.  When 
quite  dry,  we  may  moisten  it  in  balsam.  Under 
a  good  iin.  or  Jin.  we  find  that  the  eye  is  com 
posed  of  a  great  number  of  hexagonal  facets,  of 
which  there  are  as  many  as  4,000  in  the  two  eyes. 
Each  facet  is  the  "  comeule "  of  a  distinct 
"  ocellus,"  and  may  be  correctly  regarded  as  a 
perfect  eyfe.  The  question  has  often  been  asked 
whether  a  fly  with  its  4,000  eyes  sees  but  one  object 
or  many  at  once.  To  this  there  can,  I  think, 
be  but  one  answer — viz.,  that  it  receives  but  one 
image  at  once,  and  that  one  impression  only  is 
transmitted  to  its  brain.  The  why  and  wherefore 
of  this,  our  readers  may  profitably  work  out  by 
the  aid  of  then:  microscopes.  To  explain  it  here 
would  require  diagrams  and  more  space  than  I 
can  ask. 

I  must  reserve  further  notes  on  the  fly  until 
my  next,  which  I  think  ought  now  to  be  my  last, 
as  it  is  unfair  for  one  contributor  to  monopolise 
space  for  too  long  a  time  together. 

H.  P.,  Hull. 


TELESCOPIC    WORK   FOR    MOONLIGHT 
EVENINGS. 
By  W.  R.  Bibt,  F.R.A.S. 

IT  is  well  known  that  the  finest  views  of  lunar 
scenery  are  obtained  about  the  times  of  the 
first  and  last  quarters  of  the  moon,  when  the 
boundary    of    light     and    darkness,    which     is 
technicoJly    called    the   terminator,  divides    the 
visible    disc   into    two    portions ;    in    the    first 
case,     before    the    full,    the     western    or    day 
side,  and  the  eastern  or  night  side,  which  in 
the  second  case,  after  the  full,  are  reversed.    With 
such  telescopes  as  those  mentioned  by  Webb  in 
his  interesting  work,  "  Celestial  Objects  for  Com- 
mon Telescopes,"  the  irregular  and  rugged  line 
separating  the  two  is  well  brought  out.     On  the 
west  of  the  first  lunar  meridian   (the  line    on 
Webb's  map  joining  the  letters  8  and  N)  may  be 
detected,  about  the  time  of  first  quarter ,the  forma- 
tions numbered  on  the  map   288   (Hipparchtts), 
289   (Albategniiit),  and  290  {Parrot),  and  as  the 
terminator  moves    eastward    one  of    the    finest 
chains  of  walled  plains  to  be  found  on  the  moon, 
just  eastward  of  the  first  meridian,  comes  into 
view— viz.,  208  (Ptolemeus),  207  (Alphonmu),  204 
(Arzacltel),  202  (Purbach),  201  (Regiomontann»), 
and  200  (Walter.)      These  formations  are  men- 
tioned as  being  calculated,  when  beheld  through  a 
good  glass,  to  arrest  the  attention  of  the  observer 
by  the  magnificence  of  their  appearance  and  the 
quantity  of  interesting  detaU  to  be  found  in  their 
immediate  neighbourhoods  ;  it  is,  however,  to  a 
few  of  the  characteristic  features  of  Hipparchm 
that  attention  is  solicited,  as  this  formation  ex- 
hibits in  many  respects,  a  marked  difference  from 
its  neighbour  Ptolemicue.    Although  the  bound- 
aries of  each  may  be  easily  recognized  when  the 
Bunhasnewly  risen  upon  them, those  of  Hipparchus 
differ  so  greatly  from  the  usual  boundaries  of  walled 
plains,  which  are  more  or  less  visible  under  every 
angle  of  illumination,  as  to  remove  Hipparchus 
from  this  class  of  lunar  objects,  its  general  outline 
being  lost  to  view  in  about  forty-eight  hours  after 
sunrise  upon  it,  it  is  rather,  as  Beer  and  Madler 
describe  it,  "  an  assemblage  of  diverse  lunar  forms 
than  a  general  whole."     Under  suitable  illumina- 
tions these  diverse  forms  possess  considerable  in- 
terest for  the  explorer  of  the  moon's  surface. 

If  the  observer  be  fortunate  enough  to  catch 
the  terminator  on  the  eastern  part  of  Hipparchus, 
there  is  little  doubt  of  his  being  greatly  interested 
in  contemplating  the  high  chain  of  mountains 
which  separates  Alhaiegnius  from  Jlipparchm. 
The  summit  of  this  chain,  which  is  narrow, 
appears  at  the  time  of  sunrise  upon  it  as  a 
brilliant  line  of  light,  and  he  will  soon  detect 
upon  its  western  portion  three  craterlets — the 
northern  luiif  of  the  middle  one  having  been 
elevated  apparently  by  the  upheaval  of  the 
narrow  strip  of  mountain,  while  the  southern 
half  has  remained  at  a  lower  level.    Schmidt 


first  noticed  this  narrow  mountain  chain  perfo- 
rated in  parts  by  craterlets,  and  which  he  calhs  a 
crater-rill,  on  February  3rd,  1865,  although  the. 
eastern  part  of  the  same  moimtain  wall  he  had 
known  as  early  as  August  17th,  1843. 

The  observer  will  not  bo  long  in  ascertaining, 
under  the  oblique  illumination  at  the  time  of  first 
quarter,  or  a  Uttle  later,  that  the  mountain  wall 
separating  AWategnim  from  Hipparcku*  is  but 
a  small  portion  of  a  line  of  cli^  extending  east- 
ward to  the  junction  of  the  borders  of  Ptolemaut 
and  A  Iplurnsus,  a  very  rugged  and  rocky  region,  and 
westward  as  far  as  the  two  craters  on  Webb's 
map  64  [Ritter],  and  65  (Sabine).  The  faces  of 
these  cliffs  are  very  steep  towaras  Uipparchtu, 
the  depressed  level  of  which  appears  to  have 
resulted  from  tubridence.  At  the  time  of  full 
moon,  a  ray  from  Tycho,  the  metropolitan  crater 
of  the  moon,  as  it  is  called  by  Webb,  crosses 
Hipparchm.  This  ray,  by  eomparing  lunar 
photograms  taken  at  the  full,  and  shortly  after 
the  first  quarter,  is  found  to  traverse  very  oneveu 
ground,  which  is  sufficiently  connected  and  Unear 
in  its  direction  to  warrant  the  supposition  that  it 
has  been  dislocated  and  shattered  in  the  line  of 
the  ray,  and  therefore  that  the  ray  and  fault 
are  mutually  connected.  At  the  point  where  this 
fault  or  ray  crosses  the  mountain  wall  common 
to  Albategniui  and  Hippanhut,  the  wall  has 
been  greaUy  disturbed,  and  from  the  manner  in 
which  this  has  been  effected  it  is  probable, that 
the  ray  from  Tycho  is  the  most  recent  of  the  two. 
In  Webb's  map  there  are  four  small  crktere, 
three  on  the  S.W.  border  of  Hipparchut,  and  one 
within  its  enclosure  north  of  them.  The  largest 
has  been  called  Halley,  and  the  one  west  of  it 
Hind,  the  northern  one  within  the  enclosure  of 
Hipparchm  has  been  termed  Horrox.  The  ob- 
server will  find  a  small  crater  west  of  the  three, 
on  the  S.W.  border,  forming  a  conspicuous  row  of 
four  craters,  which  is  well  worth  his  study.  From 
the  three  craterlets  on  the  mountain  wall  between 
AWategnius  and  HipparchAu,  the  cliffs  pass  close 
to  the  N.E.  border  of  Halley.  An  interesting 
feature  connected  with  UaUey  is  a  peak  common 
to  its  border  and  the  cliff,  which  according  to 
Beer  and  Hadler  rises  to  the  height  of  3,543 
English  feet.  The  western  foot  of  this  peak  ^ 
perceptible  within  the  interior  of  Halley,  and  it 
sends  out  a  spur  towards  the  N.E.  on  to  the  floor 
of  Hipparchm,  which  has  a  rapid  declivity.  As 
the  sun  rises  upon  the  spur  it  appears  as  a  fine 
line  of  light,  and  ih  a  very  interesting  object. 

There  are  g'i'ili"'  peaks  on  many  parts  of  the 
moon's  surface  well  deserving  attention.  Of  these 
mention  may  be  made  of  Pico  (Webb,  131)  on  the 
south  border  of  the  ancient  plain  called  Newton 
by  Schroter.  The  plain  is  visible  for  a  short  time 
only,  but  Pico,  with  an  altitude  of  nearly  8,000ft., 
may  always  he  seen.  There  is  also  a  fine  peak 
on  the  east  border  of  Plato  (Webb,  182)  named 
by  the  late  Dr.  Lee  "  Rupet  Smythii,"  which 
Schmidt  finds  to  be  9,000ft.  high.  Peaks  of  this 
kmd  should  be  well  examined  under  every  phase 
of  illumination. 

Mention  of  a  feature  connected  with  the  moun- 
tain wall  to  which  the  attention  of  the  observer 
was  first  directed  must  not  be  omitted  ;  it  is  that 
the  western  of  the  three  craterlets  is  the  brightest, 
and  immediately  below  it,  on  the  face  of  the  cliff, 
is  a  shallow  ravine,  which  appears  on  Rutherford's 
photogram,  1865,  March  6th,  as  if  it  had  been 
excavated  by  the  flowing  or  descent  ot  soma 
material  over  it,  and  on  the  floor  at  the 
bottom  of  this  ravine  is  a  mound  of  ap- 
parently accumulated  material.  It  is  very 
desirable  that  further  observations  of  ciaterlet, 
raviae,  and  mound,  should  be  made,  also  that, 
the  rocky  region  in  the  intermediate  neighbour- 
hood should  be  weU  examiued,  for  it  is  in  such 
localities  that  discoveries  are  Ukely  to  be  made. 
Schmidt  says :— "  As  other  objects  of  a  rigorous 
and  searching  examination,  I  mention  those  little 
craters,  crater  rows,  crater  rills,  that,  situated  m 
the  interior  of  the  ring  mountains,  form  the 
limits  of  the  plain  and  Jhe  beginning  of  the  w^ 
mountain.  Here  the  eruptive  forms  have  issued, 
as  it  were,  out  of  cracks,  and  in  jwrts  of  con- 
siderable and  high  mountains,  where  two  mountain 
masses  approaching  each  other  form  a  narrow 
valley,  or  a  sharp  comer." — Report  of  the  British 
Association  for  the  Advancement  of  Science, 
1865,  p.  307.  Craters  are  much  more  numerous 
on  the  rocky  land  filling  the  region  between 
Albategniui  and  PloUnuem  than  they  are  to  the 
westward,  but  as  yet  no  eridence  of  recent  for- 
mations has  been  met  vrith. 

It  is  probable  that  on  some  future  occasion  the 
interesting  features  on  the  floor  of  Uipparchtu, 
may  be  described. 
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CHAPTERS  ON  CURIOUS  CATERPILLARS. 

AUGUST. 

Bi  J.  R.  S.  Cliffobd. 

AUGUST  is  very  often  a  month  of  Bonshue, 
and  one  also  f  aToored  with  heavy  showers  of 
TOin.  The  first  is  agreeahle  enough  to  many  of 
the  caterpiUars  now  feeding,  though  there  are 
some  so  squeamish  as  to  resort  to  vanons  con- 
cealments during  the  heat  of  the  day,  prefemng 
to  feed  while  the  early  dew  studs  the  leaves,  or  at 
night,  when  they  can  come  abroad  with  the  addi- 
tionai  advantage  of  not  being  in  danger  of  their 
livee  from  some  vigilant  bird  intent  on  filling  its 
own  crop,  or  intently  engaged  on  the  more  benevo- 
lent business  of  providing  for  the  wants  of  a  help- 
less brood.  There  are  some  caterpillars,  too, 
which  seem  indifferent  to  the  rainfall— in  fact, 
perhaps  rather  enjoy  a  shower  bath  than  other- 
wise ;  while  again,  in  many  species,  the  dislike  and 
avoidance  of  moisture  is  notable.  After  a  summer's 
rain,  we  shall  find  numerous  caterpillars, 
especially  young  and  naked  ones  (for  the  hairy 
and  spiny  individnaU  have  the  best  of  it  at  those 
times),  sadly  bedrabWed,  or  even  lying  half  dead, 
while  a  certain  portion  are  actually  killed ;  and 
there  is  no  doubt  the  numbers  of  some  destructive 
Bpecies  are  thus  diminished  by  drenching  showers 
or  long  rains,  to  the  advantage  of  vegetation. 

What  are  commonly  called  by  collectors  the 
Dagger  moths  (from  peculiar  markings  found 
belonging  to  the  very  deficient  family  of  the 
Botidn/cet.  Some  of  them  are  amongst  the  earliest 
on  the  wings  of  some  species)  belonging  to  the 
genus  Acronyeta,  and  the  family  of  the  Noettue, 
in  the  caterpillar  state  remind  one  rather  of  those 
captures  made  by  the  yoong  seeker  of  caterpillars, 
who  is  surprised  at  the  emergence  of  a  moth  or 
moths  not  at  all  resembling  his  expectations.  The 
most  common  of  all  is  the  Grey  Dagger  (A.  Pri), 
which  oconrs  all  over  the  country,  and  even  in 
the  heart  of  towns.  On  the  back  of  this  cater- 
piUar  are  two  humps— the  first  being  long  and 
hom-like,  on  the  fiith  segment,  and  at  the  ex- 
tremity of  the  body  is  another,  shorter  and  broader ; 
the  former  of  these  is  deep-black,  covered  with 
hairs ;  a  yellow  stripe  runs  down  the  middle  of 
the  back  from  the  third  segment,  ending  at  the 
annl  lump,  and  on  each  side  of  this  is  a  black 
stripe  of  the  same  breadth ;  Enclosed  in  this  stripe 
on  every  segment  from  the  fifth  there  are  two  red 
spots  and  two  white  warts  ;  beneath  this  black 
stripe  again  there  is  a  grey  one  on  each  side, 
tinged  vrith  red,  and  hiury.  The  head  is  black 
and  shiny,  like  that  of  the  well-known  Tiger 
eaterpillars,  often  called  "Woolly  Bears."  The 
caterpillar  of  this  species  is  by  no  means  particu- 
lar as  to  its  food,  roving  about  in  gardens  from 
plant  to  plant,  and  from  tree  to  tree,  sometimes 
eontinning  to  feed  until  late  in  autumn.  Closely 
allied  to  the  preceding  is  the  so-called  Dark 
Dagger  [A.  trident),  though  not  noticeably  darker ; 
indeed,  m  the  perfect  state  the  two  species  are  so 
alike  titat  our  greatest  entomologists  find  it  no 
easy  task  to  distingoish  them.  The  caterpillars, 
however,  are  markedly  distinct,  and  of  tho  two, 
tridtnt  ia  apparently  the  scaroer  species,  though 
widely  dispersed.  The  body  of  the  caterpillar  is 
black,  having  numerous  orange  and  white  spots 
disposed  in  a  regular  manner  ;there  is  a  narrowiah 
orange-yellow  stripe  along  the  back  from  the  sixth 
to  the  deventh  segment.  There  is  a  hump,  as  in 
trident  on  the  fifth  segment,  black  on  the  top 
bnt  grey  behind  ;  and  on  the  twelfth  segment  there 
is  a  slight  hump,  with  a  snow-white  mark  on  its 
top ;  behind  this  is  a  horn  pointing  backwards. 
There  is  a  stripe  along  the  sides  containing  the 
spiracles  which  is  mottled  with  yellow,  not 
grey,  as  in  the  preceding.  This  caterpillar  is 
most  partial  to  the  blackthorn  and  whitethorn, 
and  remains  ont,  like  its  relative,  for  some  time  ; 
the  ooooon  is  generally  spun  in  a  crevice  of  the 
bark  of  some  tree.  The  sycamore  is  not  a  tree 
favoured  with  many  insect  dwellers,  bnt  one  of  the 
devonrers  of  its  leaves  is  the  caterpillar  of  the 
Sycamore  Dagger  (A.  aeeris),  which  generally 
prefers  to  feed  on  the  higher  branches,  also  eating 
occasionally  tho  leaves  of  the  horse  chestnut. 
When  alarmed  it  assumes  one  of  the  positions 
shown  in  the  figure,  and  remains  unmoved  for  a 
good  while.  The  body  is  of  a  dull  flesh  colour, 
bnt  this  is  scarcely  noticed,  owing  to  the  long  hairs 
which  clothe  it,  and  which,  thongh  varying  in  tint, 
are  usually  yellowish-red ;  some  of  these  hairs 
form  a  series  of  "facicles,"  or  brushes,  each 
series  having  nine.  Along  the  back  we  find  a 
series  of  white  spots  bordered  with  deep  black. 
The  head  is  black  with  a  white  mark  like  the 
letter  V,  the  spiracles  and  legs  are  black  and  the 


claspers  brown.    This  is  by  no  means  an  easy 
caterpillar  to  rear  in  confinement ;  thongh  it  may 


be  found  sometimes  in  good  condition,  on  a  trunk 
or  paling,  making  its  way  to  the  earth,  where  it 
usually  spins  its  cocoon  in  some  dry  nook,  not 
appearing  as  a  moth  till  the  spring,  which  is  the 
case  with  others  of  the  genns.  Another  hand- 
some caterpillar,  not  very  frequent,  is  the  Coronet 
(A.  ligmtri).  This  refuses  to  roll  itself  up  when 
alarmed,  bnt  moves  off  with  some  speed.  The 
head  is  of  a  very  light  green  tint,  and  appears 
almost  transparent ;  the  general  colour  of  the  body 
is  also  green,  while  down  the  middle  of  the  back 
is  a  narrow  white  stripe,  and  below  this  another 
broader  stripe  of  yellowish-white,  which  does  not 
however  reach  to  the  spiracles ;  on  each  segment 
then  are  a  few  silky  bristles.  Thongh  caUed 
after  the  privet  in  its  Latin  designation  the 
caterpillar  before  us  seems  to  prefer  to  feed  on 
the  ash,  near  the  roots  of  which  Uie  chrysalis  may 
be  found  in  some  slit  in  the  bark  or  hidden  in 
moss.  The  cocoon  turns  black  after  a  certain 
time,  and  is  somewhat  of  a  gnmmy  texture.  On 
the  alder  there  is  sometimes  detected,  thongh 
very  rarely,  the  caterpillar  of  the  Alder  Dagger 
(A.  AIni),  and  this  is  remarkable  not  only  from  its 
scarceness,  but  because  it  curiously  differs  from 
the  other  caterpillare  of  the  genns.  The  head  is 
very  glossy,  and  as  broad  as  tho  segment  to 
which  it  is  united,  black  in  colour.  The  body  is 
pnrplish-blaok,  and  along  the  back  are  situated  a 
series  of  yellowish-white  markings,  which  are 
sometimes  absent,  wholly  or  partially.  The  most 
singular  cirenmstance  connected  with  its  appear- 
ance is  that  on  each  segment  there  is  what  has 
been  called  a  "  process  "or  "  appendage,"  black 
and  flattened,  and  unlike  anything  seen  in  other 
British  caterpillars.  In  confinement  this  cater- 
pillar has  been  found  to  eat  other  leaves  besides 
those  of  the  alder.  The  cocoon  is  compact,  and 
usually  concealed. 

Our  largest  native  caterpillar  is  to  be  found  of 
its  full  dimensions  at  the  end  of  July  or  during 
August,  and  he  who  has  once  seen  it  will  not 
easily  forget  its  appearance  and  propoitions. 
Thongh  mo9t  partial  to  the  potato,  it  has  some- 
times been  detected  on  the  privet,  the  jessamine, 
and  several  other  plants.  Whatever  its  food  it 
usually  hides  from  view  during  the  day,  going 
to  the  surface  of  the  earth,  or  to  the  thicker  por- 
tions of  some  bush  or  shrub.  When  at  its  greatest 
size,  the  caterpillar  of  the  Death's  Head  is  nearly 
five  inches  in  length.  It  has  long  been  noticed 
that  the  moth  had  the  power  of  producing  a 
peculiar  sound,  so  stridulons  as  to  be  sometimes 
called  a  squeak,  and  some  of  those  who  have 
roared  the  caterpillar  assert  that  it  has  also  a 
rather  similar  faculty,  only  the  noise  resembles 
more  the  snapping  of  electric  sparks.  Others 
have  failed  to  perceive  this,  and  have  questioned 
the  tmth  of  the  statement.  This  caterpillar,  like 
so  many  otbere  of  the  Sphinx  family,  has  an  anal 
horn,  which  is  rather  rough,  and  lias  a  double 
bend  downwards  at  its  junction  with  the  body 
and  then  upwards  again  close  to  the  tip  ;  in  colour 
it  is  yellow  and  black.  The  head,  which  is  occa- 
sionally almost  withdrawn  beneath  the  second 
segment,  is  orange-yellow,  with  a  brown  stripe  on 
each  cheek,  commencing  at  the  crown  and  running 
down  to  the  month ;  the  colour  of  the  body  is 
rather  lighter,  and  the  yellow  passes  into  green 
on  the  under  side  ;  o'^  ^^e  three  segments  imme- 
diately behind  the  liead  there  are  no  spots  ;  bnt 
the  other  segtoents  are  highly  ornamented — first, 
with  a  nnmb«f  qI  oval  deep  purple  spots,  and 


secondly,  with  markings  in  the  shape  of  the  letter 
V,  and  these  are  of  a  dull  violet  hue.  The  quan* 
Uty  of  leaves  consumed  by  these  caterpillars  when 
in  their  last  stage  is  extraordinary,  and  having 
arrived  at  maturity  they  enter  the  earth  to  a 
considerable  depth  and  there  construct  a  ocU 
composed  of  a  gnmmy  substance  nungled  with 
earth.  Not  unfreqnently,  when  potato-field*  are 
dug  over,  the  caterpillars  and  chrysalides  are 
turned  up,  the  former  being  called  "  locusts  "  in 
the  midland  and  northern  counties.  The  chrysa- 
lides thus  got  are  sent  sometimes  to  London  or  to 
other  towns  for  sale,  and  some  years  they  may 
be  pnrehased  at  a  moderate  rate  by  thoEC  who  may 
be  curious  to  see  this  magnificent  moth  emerge. 
The  getting  the  moth  ont  is  no  easy  matter,  for 
very  often  the  chrysalis  has  received  some  nn- 
noticed  injniy  when  unearthed,  and  afterwards 
the  temperature  and  the  moistm-e  or  dryness  of 
its  condition  must  be  nicely  adjusted  in  order  to 
secure  its  emergence. 

Considerably  less  in  size,  thongh  still  to  be 
reckoned  a  laige  caterpillar,  is  that  prodncing  the 
Privet  Hawk-moth  {Sphinx  liguttri) ;  this  is  so 
conspicuous  on  the  privet  hedges  that  those  not 
insect-hunters  sometimes  see  it,  and  pause  to 
admire  its  beanty,  as  I  have  myself  noticed  in  the 
vicinity  of  Loudon.  This  has  also  a  horn,  point- 
ing backwards,  black  and  shining  above,  and 
yellowish  beneath.  The  ground  colonr  is  a 
delicate  green,  and  along  the  sides  are  seven 
Btripes,  which  are  purple  and  white.  A  few 
days  before  the  caterpillar  is  adnlt,  the  colonr  of 
the  stripes  fades,  and  the  green  of  the  rest  of  the 
body  turns  to  a  brown.  Entering  the  earth,  the 
caterpillar  finally  scoops  out  a  cell,  in  which  it 
becomes  a  chrysalis,  on  the  front  of  which  there 
is  a  sort  of  healt,  which  contains  the  proboscis  of 
the  fntnre  moth,  whose  appearance  on  the  wing 
is  usually  in  June.  Fce£ng  on  the  lime  or  the 
elm,  and  in  some  places  not  rare,  we  may  dis- 
cover during  August  the  caterpillar  of  the  Line 
Hawk-moth  (Smerinthui  Tilia).  It  is  rather 
partial  to  the  higher  branches  of  trees,  whence  a 
brisk  wind  occasionally  dislodges  it,  and  sends  it 
to  the  ground,  not  advantaged  by  the  falL  Bnt, 
like  others  of  the  family  to  which  it  belongs,  it 
grasps  the  branch  or  twig  on  which  it  rests  with 
great  tenacity,  and  may  be  injured  if  torn 
suddenly  from  its  hold.  This  caterpillar  is 
shagreened  all  over,  and  sijrinkled  with  yellow" 
dots,  the  ground  colour  being  green ;  on  the  sides 
are  disposed  the  seven  stripes  bo  frequent  amongst 
the  Hawk-moth  caterpillars.  The  anal  horn  is 
blue  on  the  upper  surface  and  yellow  underneath, 
while  close  to  it  there  is  a  very  singnlar  plate  or 
cirelet,  purple,  edged  with  yellow.  This  ie  not 
found  in  the  two  other  caterpillars  belonging  to 
the  same  genns  (Smerinthus),  and  which  are 
commonly  ^own  as  the  Eyed  Hawk-moth,  and 
the  Poplar  Hawk-moth,  thongh  in  other  points 
they  are  not  dissimilar.  The  caterpillar  of  the 
Eyed  Hawk  is  most  partial  to  willow,  occasionally 
visiting  fruit  trees,  and  in  this  the  horn  at  the 
tail  is  blue,  which  at  once  distinguishes  it.  That 
of  the  Poplar  Hawk  is  generally  more  of  a  yellow- 
ish oast,  and  along  the  aides  close  to  the  spiracles 
there  rans  a  series  of  red  spots. 

Some  curious  caterpillars  of  butterflies  ore 
feeding  in  the  month  of  August,  and  several 
belonging  to  the  Vanessa  genus  are  full  grown  at 
this  tune,  or  a  little  earlier.  It  is  singular  that 
several  of  these  live  exclusively  on  that  apparently 
unpalatable  and  most  abundant  plant,  the 
stinging  nettle.  Living  in  companionship  aJmost 
throughont  their  caterpillar  life  (which  only  lasts 
from  four  to  six  weeks)  we  have  the  snuJl  tor. 
toiseshell  (V.  Urtiea),  a  beautiful  insect  as  it 
sports  from  flower  to  flower.  The  caterpillars 
of  this  species  vary  mnoh  in  colour,  being  all 
shades  of  grey,  mingled  with  yellow,  green,  or 
black.  The  head  is  shiny  and  black,  while  the 
claspers  are  quite  pale.  The  whole  body  is 
covered  with  what  are  called  compound  spines. 
That  of  the  peacock  (V.  lo)  is  also  social  until 
the  last  change  of  skin.  Here  the  ground  colour 
is  a  rich  black,  not  variable,  and  freckled  aU  over 
with  white  dots,  which  seem  to  be  amioged  in 
rows.  The  spines  are  long  and  compound. 
Rather  hermit-like  in  its  habits  is  the  cater- 
pillar of  the  brilliant  and  fearless  Red  Admiral 
(K.  Atalanta),  and  not  only  docs  it  choose  to  live 
alone,  but  draws  the  leaves  slightly  together  with 
silken  threads  as  an  additional  security.  This  is 
very  dark  grey,  or  sometimes  reddish-black, 
shghtly  marked  on  some  parts  of  the  body  with 
white,  and  with  a  wavy  yellow  line  along  each 
side.  The  spines  are  of  a  reddish -brown.  Some- 
times on  the  nettle,  bnt  more  frequently  on  the 
thistle  or  the  burdock,  protected   by   a  slight 
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Bilkon  web,  dwells  the  Painted  Lady  caterpillar 
(y.  Cardui),  similarto  the  preceding,  bnt  darker, 
and  having  usually  more  stripes.  Singular  as  this 
aaterpillar  is,  like  many  others,  it  gives  no  indica- 
tion of  the  splendidly  adorned  winged  insect  it  is 
to  produce.  In  some  years  the  Painted  Lady  is 
scarce,  and  the  cause  is  doubtless  a  mortality 
amongst  the  caterpillars,  as  they  appear  to  be 
naWe  to  severe  attacks  from  insect  enemies.  The 
caterpillar  of  the  large  tortoiseshoU  is  Uttle 
known  m  this  country.  Unlike  its  brethren  it 
rejects  low  plants,  and  climbs  tall  trees,  espcciaUy 
the  elm  and  the  saUow.  This  is  also  spiny,  and 
of  a  dull  yeUow  hue,  with  a  black  stripe  on  each 
Bide. 

Some  of  the  Geometric  caterpillars  to  be  seen 
this  month  are  large  and  singular.     That  of  the 
Peppered  Moth   (Amphydasia  betulflria),    when 
reposmg,  stretches  out  its  head  in  a  peculiar 
manner,  havmg  almost  iuvariably  a  silken  thread 
passmg  from   the  mouth  to  some  part  of  the 
branch,  and  thus  securing  it  against   a  sudden 
shock.     Tlus  caterpUlar  has  the  head  notched  on 
t  JO  crown.    The  gi-oimd  colour  varies  much,  even 
in  mdividuals  from  the  same  batch  of  eggs,  some 
being  cUy-coloured,  others  greenish  or  brownish. 
Ihere  are  two  conspicuous  red  spots  on  the  back 
of  the  mnth  and  twelfth  segments,  and  six  similar 
ones  along  each  side.     The  food  is  a  variety  of 
trees;  m  the  birch,  whence  it  has  its  name,' it  is 
rarely  found.     The  chrysalis  is  buried  beneath  the 
Mrth    through    the    winter.      The    Great  Oak 
Beauty  (Boarmia  robomria)  is  developed  from  a 
rather  handsome  and  stick-like  caterpillar,  having 
two  humps  on  the  sLxth  segment.      The  colour  is 
a  chequered  tinge  of  black  and  white,  and  down 
the  middle  of  the  back  there  is  a  slender  thread. 
Oak  IB  the  chief  food  of  this  choice  caterpillar, 
which  has  been  taken  formerly  in  Richmond  Park 
Mid  still  occurs  in  the  New  Forest,  and  a  few 
other  places  m  the  south  of  England 


EEVIEWS. 


PLATINISED  MIRRORS. 

THE  cost  of  large  mirrors,  to  whatever  cause 
It  may  be  due,  is  undoubtedly  larger  than 
what  the  nature  and  price  of  the  materials  of 
yfhichthey  are    composed    would  lead    one    to 
imagme.     We  are  not  now  alluding  to  a  framed 
mirror,  but  shnply  to  a  givsn  area  of  gUss  and 
quicksilver.      It  has  therefor*    been    proposed, 
some  years  smce,  to  dispense  with  the  silvering 
and  substitute  a  preparation  of  platinum.      At 
Aisne,   this    system,  which  was  introduced    by 
M.  0od«  is  m  full  operation,    the  basis  of  the 
process  being  the  chloride  of  platinum.     After 
bemg  thoroughly  weU  cleaned,  the  ghiss  receives 
the  liquid,    it   is  then  moved   about  in  various 
directions,  so  as  to  ensure  the  layer  or  film  being 
uniformly  spread  over  its  surface.      The  Uquid 
has  a  shghOy  oily  character,  as  it  is  mixed  with 
afquantity  of  essence   of  Uvender.    It  spreads 
greduaUy ,  and  dries  without  leaving  behind  the 
famtest  tmt  of  any  kind.     The  platiuiferous  oom- 
pomid  IS  made  as  foUows.      About  three  and  a 
half  ounces  avoirdupois  measure,  of  thin  platinum 
ribbon  are  dissolved  in  aqua  regia,  dried  in  a  sand- 
bath,  care  being  taken  to  avoid  the  decomposition 
of  the  uewly-dned  chloride  of  the  metal  reread 
out  upon  a  glass  surface,  and  the  rectified  essence 
of  lavender  added,  Uttle  by  little.     So  soon  as 
nearly  fifty  ounces  of  the  essence  has  been  poured 
upon  the  chloride,  the  mixture  is   placed  in  a 
porcclam  vessel,  and  left  completclv  undisturbed 
for  eight  days.    At  the  expiration  of  this  time  it 
13    decanted  and    filtered,   and  after  a  furtier 
period  of  SIX  days,  it  is  again  decanted.    As  a 
flux  for  this   mixture,    certain    proportions    of 
litharge,  borate  of  lead,  and  essence  of  lavender 
are   employed.       These  are   aU  mixed  up  and 
thoronghly  incorporated;    and  the  liquid  is  then 
ready  for  appUcation.      Mirrors  prepared  in  this 
manner  are   exceedingly   brilliant,  and  the  cost 
rtoes  not  exceed  one  shilling  per  square  yard  of 
g.ass  a  notable  degree  of  cheapness  compared 
with  the  pnce  of  the  silver  mirrors. 


Contributions  to  the  Mintralogy  of  Victoria.  By 
GsoBOE  H.  F.  Ulrich,  F.G.S.  Melbourne: 
John  Ferres.    1870. 

THIS  Uttle  i)»iBph]ei  apntaias  a  list  of  the 
minerals  hitherto  found  in  the  "  richest  gold- 
bearing  country  in  the  world."  Victoria  possesses 
not  only  the  very  essence  of  mineral  riches,  but  it 
IS  likewise  the  home  of  several  minerals  which  are 
new  to  science ;  but  taking  into  consideration  the 
small  number  of  difierent  mineral  species  hitherto 
discovered  in  the  many  hundred  of  auriferous  lodes 
opened  up  throughout  the  country,  and  comparing 
the  result  with  the  dozens  of  fine  minerals  occurring 
in  the  ore-lodes  of  Cornwall,  Saxony,  the  Hartz, 
&-C.  the  reward  for  n^Hicralggioal  research  appears 
rather  a  meagre  one; 

The  list  includes  bismuth,  stibnite,  the  vain- 
able  cassiterite,  and  magnetite;  and  among 
precious  stones  the  sapphire  and  orienUl  ruby 
topaz,  garnet,  and  opals ;  while  Selwynite,  pyro- 
phyllite,  and  taleosite  are  among  the  more  recent 
minerals  known  to  science.  Speaking  of  the 
rubles  hitherto  discovered,  the  author  says  that 
several  have  been  found  of  a  size  worth  cutting 
and  one  in  particular,  presented  to  the  National 
Museum,  a  small,  but  nearly  perfectcrystal,  would 
from  its  fine  violet  colour,  be  called  by  jewellers  the 
oriental  amethyst.  It  resembles  the  quartz  ame- 
thyst,  bnt  its  distinction  from  the  hitter  is 
easily  proved  by  its  more  acute  pyramid,  far  su- 
perior hardness  (scratching  topaz),  and  its  action 
upou  the  dichroscope.  It  shows  before  the  blow- 
pipe, on  and  after  strong  heating,  a  behaviour 
generally  recorded  for  the  spinel  ruby,  but  which 
18  also  characteristic  of  the  oriental  ruby;  it 
turns  quite  a  dark  opaque,  but  on  cooling  be- 
comes green,  then  colourless,  and  finally  resumes 
its  original  red  colour. 

This  book  will  doubtless  be  of  use  to  crystallo- 
graphers,  as  correct  figures  of  the  more  interest- 
mg  crystals  are  given,  together  with  accurate 
measurements  of  angles  for  the  determination  of  the 
indices  of  the  pianos  of  some  of  the  new  crystals. 
As  a  record  of  the  more  recent  discoveries  of  the 
mmerals  hidden  in  one  of  our  most  distant 
colonies,  this  Uttle  brochure  must  be  of  interest,  if 
not  of  value. 


The  Quarterly  Journal  of  Edmatimi.    Londoni  ■ 

T.  J.  Allman.    July,  1870. 
The  latest  number  of  this  nnpretending  quarterly 
is  now  before  us,  and  we  are  astonished  at  the 
amount  of  interesting  matter  it  contains.     That  a 
journal  devoted  to  the  interests  of  gohoolmaaters 
shonld  be  weU  written  cannot  occasion  surprise  ; 
but  that  it  should  contain  such  papers  as  are  printed 
in  this  magazine  is  really  more  than  could  be  ex- 
pected.    Thus  we  have  an  article  on  "  PoUtical 
Economy  as  a  Means  of  Education,"  by  Professor 
Rogers  ;  a  paper  by  A.  B.  Hope,  the  well-known 
author  of  the  '•  Book  about  Boys,"  •'  Stories  of 
School  Life,"  <Sco. ;  and  a  short  description  of  the 
"  State  of  Linguistic  Studies  in  France  "  by  J 
R.  Morell,  LL.D.    There  ate  also  some  nsefoi 
notes  on  "  The  Twelfth  Night,"  which  willinterest 
all  students  of  the  language  and  afibrd  some  mental 
pabulum    to    lovers    of   Bhakspeare.       Several 
other  interesting  subjects  are  discussed,  and  the 
columns  devoted  to  correspondence  are,  as  might 
be  expected,   replete    with  matter  for  thought 
although  naturally  enough  connected  piincipaUv 
with  schools  and  schoolmasters.     One  letter  in 
particular  we  would  commend  to  the  attention  of 
those  of  our  readers  who  have  any  notion  of  send- 
ing their  children  to  boarding  school.     There  is 
no  doubt  that  Dotheboys  HnU  has  been  greaUy 
changed  for  the  bettor,  but  the  facts  related  in 
this  communication  show  very  clearly  that  there 
is   still  ample  room  for  improvement.    At  the 
present  time,  while  the  education  question  is  to 
fiercely  debated,  there  is  matter  in  this  Jourijai  of 
Education  to  interest  everybody,   and  we  cor- 
diaUy  commend  to  our  readers  a  periodical  so  ablv 
conducted. 


Pewtner's  Comprehensive  Specifier.  A  Guide  to 
the  Practical  Specijication  of  every  kind  of 
Building- A  rtijicers'  Work.  Edited  by  Willuu 
Young,  Architect.  London:  Longmans. 
This  handy  work  of  reference  wiU  doubtless  save 
the  architect  and  builder  some  trouble  and  time 
containing,  as  it  does,  the  various  items  nee  ^sary 
to  form  a  specification,  which  are  printed  in  <Us- 
tmct  paragraphs,  and  marked  by  consecutive 
numbers  for  faciUty  of  reference.  There  is 
also  an  appendix,  which  contains  a  specification 
for  repairs  and  alterations,  togetJier  with  a  short 
form  of  building  conditions  and  agreements. 
Those  of  our  readers  who  are  aware  of  the  dis- 
putes which  often  arise  between  architect  and 
builder,  or  between  the  former  and  his  employer 
through  some  item  of  a  specification  hem"  in- 
sufficiently or  wrongly  described,  will  readUy  un- 
derstand and  fuUy  appreciate  the  value  of  such 
a  concise  vade-mecum  as  this  Uttle  volume. 


DOES  ALCOHOL  WARM  THE   BODY  J-Profcssor 
BuiB  has  como  to  tl,e  foUowing  conclusions  on  this  !ub- 

^.  f;7\1;^'"'  '^™''°'  '"■''="  '"«»-«"'  of  the  body, 
.Kul  tb«t  it  pre«ervc«  lile  in  JebrUe  affeotioug,  wbero  th4 
IctHpcraturo  ri.sos  very  bigb,  by  its  anUpvretio  nio! 
P«rl.es.  2nd.  Tbat  eitremo'  ilpr^LioS  Ttho  ^^ta 
powers  in  febrile  caseo  a  most  frcquonUy  de7ende*t 

triSti^'n.  I5'  iTL  L     I"","''*''  »°"1  strength  oj  the  eon- 

TbaPfn  .'■■'^'"'.'"'L,*.""''',''"."  improper  remedy.  «li. 
That  in  all  i>robability  alcohol  lowers  the  tempimtiire 
t^mJ  '  influence  it  exerts  ever  the  oSSJg 


The  Manual  of  Colours  and  Dye-lFares ;  their 
Properties,  Applications,  Valuation,  Im- 
purities, and  Sophistications.  By  J.  W.  StATEB 
Author  of  the  '•  Handbook  of  Chemical  Analy.'ii^ 
for  Practical  Men."  London:  Lockwood&Co. 
The  title  of  this  book  almost  renders  unneces- 
sary any  elaborate  review  of  its  contents ;  and  aU 
we  need  say  is  that  Mr.  SUter  appears  to  have 
done  his  work  weU,  and  has  really  made  his 
handbook  what  its  tiOe  asserts  it  to  be.  The 
object  of  this  manual  is  to  famish  an  ac- 
count of  the  chemical  products  and  natural 
T\-8res  used  in  dyeing,  printing,  and  the  accessory 
arts,  their  properties  and  appUcations,  the 
means  of  ascertaining  their  respective  values 
and  of  detecting  the  impurities  which  may  be 
present.  Recent  years  have  been  so  frmtful  in 
novelties,  and  have  witnessed  so  great  an  enlarge- 
ment of  the  resources  of  tinctorial  art,  as  to 
render  older  authorities  defective  and,  in  some 
measure,  obsolete.  Mr.  .SUter's  work  is  a  strictly 
scientific  manual,  ns  ho  reUes  on  the  chemical 
methods  of  determining  the  nature  and  value  of 
the  different  dye-wares,  rather  than  upon  the 
judgments  formed  by  brokers  and  consumers 
altera  cursoiy  examination  of  the  article. 


ON  ZTMOTICS.* 
[Ooncluded  from  page  41S.) 

BOTH  the  local  specific  process  and  the  terer 
have  a  tendency  to  terminate  in  the  restora- 
tion of  the  sufferer  to  health,  without  any  interven- 
tion of  the  medical  art.    But  at  the  termination  of 
these  conditions  a  state  of  health,  often  wretchedly 
below  par,  is  left  behind.     Scarlet  lever  frequently 
destroys  the  drum  of  the  oar,  by  extension  of  the 
sore  throat  backwards  into  the  Eustachian  tube, 
and  there  sets  up  an  ulceration    by    which    the 
patient's  life  is  in  constant  jeopardy ;  at  any  time, 
too,   from   the  fading  of  the  rash  until  a  month 
afterwards,  that  fatal  form  of  dropsy,  called  scar- 
latmal    dropsy,    may  supervene    on  the  slightest 
exposure    to  cold.      Measles,    chicken    pox,    and 
whooping^Mmgh,  very  slight  in  themselres.  leave 
belund  a  predisposition  to  a  most  fatal  oomplaiot, 
the  deposit  of  tubercles  in  every  part  of  the  body. 
In  grown-up  people  the  brunt  of  the  disease  usually 
falls  upon  tile  Jungs,  and  it  is  then  called  consump- 
tion ;   but  iu  children  the  disease  is  spread  more 
generally  throughout  the  system,   the  brain   and 
other  organs  suffering  quite  as  much  as  the  lungs. 
This  disposition  to  tubercle  arises  after  these  three 
diseases  withont  any  previous  hereditary  taint  or 
inclination  whatever.    The  zymotic  diseases,  then, 
are  not  the  harmless  aihaents  which  the  pubUc 
think  them  to  be,  bat  even  the  mildest  may  leave  be- 
hind the  seeds  of  a  malady  which,  sooner  or  later, 
will  destroy  life. 

The  circiuustauces  under  which  zymotic  diseases 
are  enabled  to  spread  are  the  following.     First  of 
aU,  the  zymotic  principle  itself  must  be  present ; 
next,  a  condition  of  the  atmosphere  or  of  the  snr- 
roundings,    favourable  to  the  spread  of  disease; 
small -pox    and  scarlatina  are  always    present  in 
England,  yet  it  is  only  occasionally  that  the  spo- 
radic cases  multiply    so    greatly    as    to    become 
epidemic.     Thirdly,  a  medium  for  the  oonveyauoe 
of  the  contagions  matter  to  the  individiiaJ  or  some 
part  of  him,  where  it  can  easily  enter  his  blood ;  it 
seems  probable  that  most  of  the  zymotic  poisons 
enter  by  the  mouth.   Lastly,  an  individual  in  «  stote 
fit  to  receive  the  germ  of  the  malady,  and  allow  it 
to  multiply. 

Knowing  that  these  four  conditions  are  nect^ssary 
for  the  spread  of  these  contagions  diseases,  the 
means  at  our  disposal  for  their  prevention  wiU  be 
shortly  oUuded  to.  With  regard  to  the  zymotic 
substance,  the  agent  which  most  effectively  des- 
troys it  is  heat.  In  Egypt,  the  spread  of  the 
pla^e  is  always  orrestcd  after  St.  John's  day.  from 
the  intense  heat  which  then  arises.  A  temperature  of 
120"  Fohr.  will  destroy  the  contagious  material  con- 
tained in  clothes,  papers,  &c.,  thus  most  conveniently 
disinfected,  the  most  delicate  fabrics  remaining 
uninjured  after  exposure  to  so  low  a  temperatore. 
Several  chemical  agents  are  said  to  have  the  power 
of  altering  or  changing  the  compositiou  of  the  con- 
tagious material  so  as  to  render  it  innocuous. 
Amongst  these  are  especially  to  be  menUoued  car- 
boUc  acid,  chlorine,  and  nitrous  acid. 

The  state  of  the  surroundings  is  very  important, 
but  unfortunately  Uttle  is  known,  of  the  meteoro- 
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logical  changes  which  accompany  an  epidemic.    A 
temperature  of  32°  Fahr.  geema  to  check  the  ^read 
of  some  cuntagiouB  diseases,  Ijat  the  whole  of  'Oor 
informatiun  on  this  point  Is  most  meagre.    One  of 
the  snrroondiug  conditioBaris  known  to  be  extremely 
important — the  dUntiiw  of  the  ooutagions  matetid 
with  b«8h  air— this  is  without  doabt,  the  most  im- 
portant agent  Unit  we  possess  in  oheckinB  the  pro- 
grells  of  a  contagioos  disease.     Free,  efficient  ven- 
tilation of  a^oose  will  often  protoet  its  inmates 
from  Mfeetion  from  without.    The  media  for  the 
eonvej^tmob  of  disease  have  been  spoken  of  pre- 
viousty.    A  predisposition  on  the  part  of  the'inmTi- 
dnal  who  is  exposed  to  the  contagion ;  for  not  every 
one  exposed,  is  infected.     Some  ^rsons  seem  quite 
incapable  of  receiving  the  zymotic  diseases  during 
the  whole  of  their  life ;  while,  on  the  other  hand, 
certain  conditions  of  ttte  system  predispose  to  them ; 
mental  anxiety,  wort^,Bnd  trouble  of  any  kind  ren- 
der a  person  pecnlia^j^'lhdile.    So  do  fear  of  taking 
the  complaint,  a  poor  -state  of  health  at  the  time, 
great  bodily  fatigue  and  exhaosting  labonr,  above 
•11,  the  fasting  state.    A  person  who  has  not  eaten 
for  hours  will  be  far  'more  likely,  other  conditions 
being  equal,  to  be  infeoted,  on  exposure  to  contagion, 
than  one  who  has  joM   taken  a  meal  of  meat  and 
wine.     Wo  cannot  always  control  our  emotions  or 
secure  a  tranquil  and' happy  frame  of  mind ;  but  at 
the  worst,  most  of  ns  can  oxtorda  dinner  and  a  dose 
of  stimulant.     After  exposure  to  infection,  a  glass 
of  sherry,  or  brandy  and  water,  is  said  to  prevent 
the  complaint  from  taking  root ;  it  would  always  be 
well  to  try  this  remedy  when  a  person  has  bMu 
near  a  source  of  cotitaglon. 

Amongst  the  poor,  Hhe  want  of  good  food  BtKl 
clothing,  the  indifferent-light  which  does  ndt  allow 
them  to  see  the  dirt  about  them,  and  ^rtiloh'ilMy 
therefore  do  not  i«m<)v».  Hie  overcrowding  aud'bsil 
ventilation,  all  render  them  exceedingly  prcdispssed 
to  the  acute  specific  disease.  Accordingly  we  Bn'd 
that  lui  outbreak  of  zymotic  disease  always  makes 
head  among  the  poor  first ;  amongst  them  it  gathers 
its  strength  and  multiplies  its  points  of  contagion 
before  it  attacks  the  rich  man's  family.  Indeed, 
there  is  one  disease — typhus  fever — which  is  un- 
known except  among  the  extremely  destitute ; 
elergyraen  and  doctors  occasionally  die  of  it,  their 
profession  obliging  them  to  visit  the  sick  poor,  but 
under  no  circumstances  does  it  ever  tpread  among 
people  moderately  well  to  do. 

After  a  consideration  of  the  ^preceding  remarks, 
the  qoeatiou,  "  How  may  zymotic  diseases  be  pre- 
vented ?  "  may  be  more  easily  answered.  Individual 
action  can  do  little  ;  it  is  to  the  State  that  we  must 
look  for  etBcient  interference  for  the  suppression  of 
these  complaints.  With  oor  English  notions  about 
the  liberty  of  the  subject  it  wiU  take  years  of  active 
teaching  and  reiteration  before  any  government 
will  be  sufficiently  interested  to  make  laws  which 
will  perhaps  senonsly  interfere  with  the  present 
prerogative  of  every  English  subject  to  spread  in- 
fection. It  has  taken  seventy  years  for  the  English 
Government  to  realize  the  value  of  Jenner's  great 
discovery,  and  to  take  steps  to  protect  the  com- 
mnnity  against  periodical  outbreaks  of  small-pox. 
It  b  to  be  hoped  that  another  seventy  years  will 
not  elapse  before  something  is  done  to  stop  the 

Sread  of  scarlatina,  measles,  or  typhoid  fever, 
iws  compelling  the  drainage  and  water  supply  to 
be  at  least  effective,  and  forbidding  the  frightful 
overcrowding  of  dwellings  which  now  prev^s  in 
every  large  town,  ought  U>  be  made ;  every  case  of 
zymotic  disease  ought  to  be  watched  by  oncers  of 
health,  since  that  one  case  may  become  the  centre 
of  extension  to  the  whole  town,  country,  or  even 
kingdom. 

Individuals  may,  however,  do  a  little  in  prevent 
ing  these  complaintB,  especially  in  their  own  house 
holds,  but  their  exertions  can  scarcely  reach  beyond 
this.  In  the  lirst  place,  let  the  water  that  is  used 
for  drinking  be  most  carefnlly  seen  to  at  all  times. 
No  one  should  buy  water  of  a  company  the  purity 
of  whose  source  of  supply  is  at  all  questioned,  for 
water  that  looks,  smells,  and  tastes  perfectly  good 
may  convey  the  deadly  poison  of  cholera  or  typhoid 
fever.  The  same  consequences  ou^^t  to  follow  the 
sale  of  unwholesome  water  to  the  public  as  follow 
the  sale  of  unwholesome  meat  or  vegetables ;  or, 
rather,  the  pnnishment  should  be  greater,  because 
the  effects  are  more  widely  spread. 

One  of  the  most  important  means  of  jirevention 
is  also  within  the  reach  of  ludltiduals ;  it  is  quite 
simple,  needing  no  apparatus  or  chemicals,  and  is 
the  free  and  completo  ventilation  of  all  rooms  and 
passages  by  means  of  windows  opening  on  the  ex- 
ternal air,  assisted,  where  there  are  opportunities, 
by  fires  in  open  grates.  This  method  yields  to 
none  in  efficiency ;  it  is  of  far  more  use  than  any 
chemical  means  of  disinfection,  useful  though  these 
may  be;  the  only  effectual  plan  is  complete  and 
thorough  ventilation.  When  a  member  of  a  house- 
hold has  been  seized  with  a  zymotic  disease  it  is 
most  important  that  no  communication  should  be 
held  with  the  sick  room  other  than  is  absolutely 
necessary ;  eveiTthing  which  comes  from  the  sick 
bedside,  or  wmch  lus  approached  the  sick  man 
should  be  immediately  destroyed  with  fire.  When 
this  is  impossible  from  the  nature  of  the  article,  as 
porcelain  or  glass,  it  should  be  placed  in  boiUng 
water  for  several  nmmtes,  as  soon  as  its  contents 


have  been  got  rid  of.  The  disposal  of  water  and 
other  fluids  which  have  been  used  by  the  sick  is  a 
matter  of  some  difficulty.  It  is  without  doubt  in 
the  highest  degree  immoral  to  throw  such  refuse 
into  a  drain,  whence  it  may  easily  pass  on  and 
infect  others ;  the  best  plan  seems  to  be  to  mix  all 
these  fluids  with  a  solution  of  chloride  of  zinc,  or 
carbolic  add,  and  then  to  have  them  deeply  buried 
in  the  earth  with  a  quantity  of  disinfectants,  for 
away  from  any  wells  or  sources  of  water  supply  to 
any  human  habitation.  If  the  refuse  materials  are 
more  solid  than  liquid,  they  shonld  be  compUtely 
destroyed  by  fire. 

A  low  degree  of  civilization  sets  a  low  value  upon 
individual  human  life.  If  we  compare  the  thou- 
sands of  pounds  lavishly  spent  by  Oovemment, 
where  catUe  alone  were  concerned,  with  the  small 
sums  given  grudgingly  for  the  prevention  and  in- 
vestigation— the  first  step  in  the  prevention — of 
human  disease,  it  will  be  seen  how  hollow  our 
boasted  advance  really  is.  The  lives  of  cattle  must 
be  protected  because  thiware  valnable  property ; 
the  lives  of  men  ore  apfkrently  of  little  or  no 
account.  Bo  long  iMb  4b6  poor  remain  in  their 
present  wretched  eiift  Htrihealthy  condition — a  very 
poor  population  toay  'yet  bo  healthy — and  so  long 
as  the  dealh-ntte  exhibits  little  or  no  decline  in 
each  succeeding  year,  so  long  are  we  on  the  moral 
level  of  barbarians  in  disregard  for  hnman  life. 
This  deep  stain  on  modem  civilization,  the  entire 
■neelect  of  the  sanitary  condition  of  the  poor,  can 
only  be  wiped  away  by  a  great  >if!dit  on  the  part  of 
society  in  general,  by  the  framing  of  laws,  which 
sbnll  be  no  half  measures — the  Mtrsc  of  English 
-sanitary  legislation — bdt  wfaich  shall  effectually  and 
ut  once  remove  this  evil  from  amongst  ns. 


THE  APPLICATION  OF  PHOTOGRAPHY  TO 
JULITABY  PURPOSES. 

MODEBN  warfare  may  in  many  resects  be 
considered  as  so'  many  applications  of 
science.  Not  only  is  war  maifriel  designed  and 
manufactured  nowadays  upon  the  most  approved 
data,  and  according  to  theories  worked  out  with 
mathematical  accuracy,  but  a  largo  section  of 
our  soldiers  are  educated  in  such  a  manner  as 
folly  to  appreciate  the  value  of  their  resources, 
and  so  to  overcome  difficnlties  which  years  ago 
would  have  been  regarded  as  impossibilities.  No 
instance  demonstrates  this  more  satisfactorily 
thim  the  recent  Abyssinian  expedition,  which, 
whatever  may  be  said  of  it  as  a  campaign,  cannot 
bat  be  regarded  as  one  of  the  most  wonderful 
feats  of  engineering  accomplished  in  modem 
times.  The  nearer  warfare  approaches  perfection, 
the  more  decisive,  and  therefore  less  cruel  it 
necessarily  becomes,  as  witness  the  brief  duration 
of  the  wars  of  late  years  on  the  Continent ;  and 
for  this  reason  the  improvements  in  warfare  effected 
by  science  cannot  by  any  means  be  regarded  as  a 
miaapplicatiou  of  knowledge. 

Our  present  rcmoriis  bear  reference  to  the  appli- 
cations made  of  a  very  modest  branch  of  science,  if 
science,  indeed,  it  can  be  called,  our  object  Ijeingto 
demonstrate  the  many  uses  made  by  the  War  I>e- 
partment  of  photo^phy.  In  the  special  applica- 
tion of  this  art-science  to  military  matters,  our 
Government  is  certainly  in  advance  of  others,  if  we 
except,  perhaps,  that  of  France.  No  less  than  three 
establishments  have  been  organized  in  connection 
with  the  army  in  which  photography  is  extensively 
practiaed,  the  most  important  of  them  being  the 
General  Establishment  at  Woolwich ;  but,  besides 
these,  there  are  again  many  Royal  Engineer  sta- 
tions, both  at  homo  and  abroad,  which  ore  furnished 
with  photographic  requisites  and  employ  the  camera 
for  divers  purposes.  At  Chatham,  the  photo- 
graphic establishment  assumes  the  diaracter  of  a 
school  of  instruction,  at  Sonthampton  it  forms  an 
adjunct  to  the  Ordnance  Survey  Office,  while  at 
Woolwich,  of  which  department  wo  desire  more 
particularly  to  speak,  the  duties  performed  by  aid 
of  the  camera  are  as  various  as  they  are  numerous. 
For  registering  patterns,  recording  experimental 
results,  imparting  miUtary  instruction,  and  for 
other  purposes  too  multifarious  to  ennmerate,  pho- 
tography 18  extensively  used,  the  faithful  accuraCTr 
of  son  pictures,  as  likevrise  the  facility  with  which 
they  are  produced,  causing  the  art  to  be  eagerly  em- 
ployed in  any  way  where  it  can  be  made  available. 

As  an  example  of  the  value  of  photography  in  in- 
struction, we  would  cite  an  interesting  series  of 
pictures  taken  to  illustrato  ordinance  drill.  This 
series  comprises  upwards  of  one  hundred  views, 
and  demonstrates  the  practical  working  of  the 
various  kind  of  gims,  mortars,  rockets,  &c.,  in  the 
service.  One  picture,  for  instance,  will  illustrate 
the  command  "  Prepare  for  action ;"  a  gun  will  be 
shown  surrounded  by  a  group  of  artillerymen  in  the 
positions  they  have  been  instructed  to  occupy  on 
the  issue  of  tiiat  order,  each  man  having  his  respec- 
tive number  attached  to  his  cap  as  a  distinguishing 
mark.  The  next  illustration  in  the  series  is  pro- 
bably that  of  "Jjoad,"  and  the  next  again  "Firo," 
both  of  which  -yM  represent  the  change  in  position 
of  the  men,  Ra^Te  operation  succeeds  another,  and 
the   various    i^eB   performed  in  turn  by  each 


gunner  or  number,  for  it  must  be  remembered  that 
in  gun-drill  every  man  is  told  off  to  a  particular 
number  and  entrusted  with  a  separate  and  distinct 
duty.  Thug,  on  the  pramnlgation  of  any  new  as- 
tern <tf  drill,  or  of  ^y  modmoation  in  the  method 
of  workhig,  it  is  merdy  necessaiy  for  the  military 
authorities  to  forward  pictures  M  this  kind  to  the 
different  Instructors,  who  cannot  fail  at  once 
tiunoughly  to  understand  the  new  exercise;  and 
even  the  rawest  recruit  who  had  assigned  to  him  a 
certain  number  at  a  gnn  would  see  at  a  glance  the 
exact  position  he  is  to  occupy  by  a  reference  to  the 
photographa. 

Another  not  less  striking  instance  of  the  im- 
portance of  photography  in  this  connection  may  bo 
given.  At  uie  outset  of  the  Abyssinian  campaign 
it  will  be  remembered  that  several  thousands  of 
paeksaddles  were  required  for  transporting  war 
matiriel  into  the  interior.  These  paeksaddles  Ivere 
made  in  and  sent  direct  from  Eo^and  to  Annesley 
Bay,  so  that  the  troops  coming  froin  Bombay  knew 
nothing  of  their  constraction,  nor  of  the  method  in 
whidi  they  were  to  be<pa<&ed.  This  iguoranee  in 
the  hurry  of  affairs  would  have  been  Of  seriong 
consequence  (for  a  miUtary  packsaddle  of  the  pre- 
sent pattern  is  a  somewhat  complicated  contri- 
vance) had  not  the  authorities  at  home  been  fully 
alive  to  the  subject  and  foreseen  the  threatening 
difficulty.  A  male  at  Woolvrich  was  harnessed  and 
packed,  after  some  experience  had  been  acquired 
m  the  matter,  in  the  most  suitable  and  approved 
manner,  and  the  animal  then  carefnlly  depicted  by 
the  aid  of  the  camera ;  the  disposal  of  the  harness 
and 'trappings  and  tho  correct  way  in  which  the 
packages  were  to  be  carried,  were  thus  clearly 
shown  in  a  jdiotograph,  numerous  copies  of  which 
were  immediately  sent  out  to  Annesley  Bay  and 
distributad  among  the  officers  Of  the  Quarter- 
Master-General's  department. 

In  recording  experimental  results  photography 
again  fulfils  a  duty  which  could  not  be  discharged 
so  rapidly  and  impartially  by  any  other  means.  'The 
stout  iron-cased  shields  and  armour  targets  built  up 
of  metal  plates  of  different  thicknesses,  and  then 
fired  at  by  shot  and  shell  of  all  descriptions,  are 
carefnlly  photographed  after  each  decisiTe  experi* 
ment,  and  aretwrd  of  indisputable  accuracy  thus  ob- 
tained. With  a  picture  before  us  of  a  target,  con- 
structed to  represent  the  aide  of  an  armour-plated 
vessel  which  has  been  experimented  on,  we  can  at 
once  form  an  accurate  estimate  of  the  impression 
made  upon  the  iron  wall  by  shot  of  different  calibres, 
i^ne  rear  and  side  views  of  the  structure  will  show 
plainly  the  amount  of  damage  which  the  backing  or 
skin  of  the  shield  has  suffer^.  As  may  be  imagined 
these  prints  form  important  illustrations  to  the 
written  reports  made  from  time  to  time  to  the  War 
Office  authorities. 

The  photographing  of  newly  adopted  government 
patterns,  whether  in  the  shape  of  guns,  carriages, 
waggons,  mantelets,  tents.  Sec,  is  also  en  important 
section  of  the  work  undertaken  at  Woolwich,  as  like- 
wise that  of  producing  pictures  relating  to  army 
equipment,  such,  for  instance,  as  demonstrate  the 
Betting  up  of  cooking  apparatus,  disposal  of  am- 
bulances, refitting  of  ordnance  in  the  field,  &B.  There 
is,  moreover,  the  pursuit  of  photo-lithography  to  be 
mentioned,  by  means  of  which  designs  and  sketches 
are  copied  and  transferred  to  stone  for  printing  off 
in  the  ordinary  manner. 

Tho  subject  of  working  photography  in  the  field 
is  a  matter  to  which  mnch  attention  has  been  given 
at  the  general  establishment,  for  it  will  be  rea^y 
conceived  that  the  simplest  and  most  effective 
methods  of  working,  as  likewise  the  different  uses 
to  which  the  camera  may  be  put  during  warfare  are 
questions  of  very  serious  study. 

The  pbotographio  copies,  many  thousands  of 
which  are  annuaUy  produced  and  distributed  over  all 
parts  of  Her  Majesty's  dominions,  are  not  now 
printed  upon  silver  paper  in  the  ordinary  way,  but 
by  the  so-called  carbon  or  autotype  process,  a 
method  which  produces  prints  of  an  absolutely  per- 
manent character.  Ordinary  silver  prints  are 
always  liable  to  become  faded  and  stained  after  tho 
lapse  of  a  few  years,  owing  to  the  presence  in  the 
paper  itself,  or  in  the  atmosphere  with  which  it 
comes  into  contact,  of  sulphur  compounds  which 
attack  tho  metallic  silver  composing  the  image,  la 
the  carbon  pictures,  however,  no  silver  at  nil  is 
present,  the  composition  of  the  image  being  a 
mineral  pigment  in  combination  with  an  insoluble 
chromium. 

Our  description  of  the  General  Photographic 
Establishment  at  Woolwich  has  been  very  brief  in- 
deed, but  enough  has  been  said  to  show  to  what  an 
important  extent  the  art  is  employed  in  connection 
with  the  War  Office  ;  the  department  which  we 
have  described  is  a  branch  of  the  chemical  estab- 
lishment of  the  War  Department,  which  was  first 
organised  in  1854,  by  Mr.  Abel,  and  has  gradually 
b^iome  intimately  and  indispensably  connected 
with  every  branch  of  the  militi^  service. — Nature. 


THE  VARNISH  TREE. 

THE  beautiful  black  varnish  which  is  so  much 
admired  the  world  over  is  the  production  of  a 
tree  which  grows  wild  in  Japan — and  China  as  well. 
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It  is  cnltirRtecl  in  plantations,  and  is  so  mnch  im- 
proved b;  the  treatment  it  receires  that  a  culti- 
vated tree  affords  three  times  more  of  this  valoable 
prodoct  than  the  wild  one.  The  tree  has  some 
resemblance  to  the  ash,  with  leaves  shaped  like 
those  of  the  laurel,  of  a  light  green  coloor,  and 
feds  downy  to  the  touch.  It  is  of  no  great  beaaty, 
bat  is  valuable  as  the  soorce  of  a  very  lucrative 
mannfactore. 

These  trees  are  capable  of  supplying  the  varnish 
when  they  have  attained  the  age  of  seven  or  eight 
years.  The  varnish  is  gathered  in  the  following 
manner : — About  the  middle  of  summer  a  number  of 
labourers  proceed  to  the  plantations  of  these  trees, 
eaah  furnished  with  a  crooked  knife  and  a  large 
number  of  hollow  shells,  larger  than  ouster  shells. 
With  their  knives  they  make  many  iuosiouB  in  the 
bark  of  the  trees  about  two  inches  m  length,  and 
under  each  incision  they  force  the  edge  of  the  shell, 
which  easily  penetrates  the  soft  bark  and  remains 
in  the  tree.  Tliis  operation  is  performed  in  the 
evening,  as  the  varnish  flows  only  in  the  night. 
The  next  morning  the  workmen  proceed  again  to 
the  plantation ;  each  shell  is  either  wholly  or 
partially  filled  with  the  varnish ;  this  they  scrape 
out  carefully  with  their  knives,  depositing  it  in  a 
vessel  which  they  carry  with  them,  and  throw  the 
shells  into  a  basket  at  the  foot  of  the  tree.  In  the 
evening  the  shells  are  replaced,  and  the  varnish 
again  collected  in  the  morning.  This  process  is 
repeated  throughout  the  summer,  or  nntil  the  var- 
nish ceases  to  flow.  It  is  computed  that  the  fifty 
trees,  which  can  be  attended  by  a  single  workman, 
will  yield  a  pound  of  varnish  every  iii^ht.  When 
the  gathering  is  over,  the  varnish  is  strained  through 
a  thin  cloth  loosely  suspended  over  an  earthen 
vessel. 


MECHANICAL  MOVEMBNTS. 
{Continued  from  page  418.) 

QQQ  A  method  of  obtaining  a  reciprocating 
^OtJm  motion  from  a  coutinuons  fall  of  water, 
by  means  of  a  valve  in  the  bottom  of  the  bucket, 
which  opens  by  striking  the  ground  and  thereby 
emptying  the  backet,  which  is  caused  to  rise  again 
by  the  action  of  a  counter-weight  on  the  other  side 
of  the  pulley  over  which  it  is  suspended. 

240.  Represents  a  trough  divided  transversely 
into  equal  parts  and  supported  on  an  axis  by  a  frame 
beneath.  The  fall  of  water  filling  one  side  of  the 
division,  the  trough  is  vibrated  on  its  axis,  and  at 
the  same  time  that  it  delivers  the  water  the  opposite 
side  is  brought  under  the  stream  and  filled,  which 
in  like  manner  produces  the  vibration  of  the  trough 
back  again.    This  has  been  used  as  a  water  meter. 

241.  Persian  wheel,  used  in  Eastern  countries 
for  irrigation.  It  has  a  hollow  shaft  and  curved 
floats,  at  the  extremities  of  which  are  suspended 
bnckets  or  tubs.  The  wheel  is  partly  immersed  in 
a  stream  acting  on  the  convex  surface  of  its  floats, 
and  as  it  is  thus  caused  to  revolve,  a  quantity  of 
water  will  be  elevated  by  each  float  at  each  revola- 


MECHANICAL  MOVEMENTS. 

tioD,  and  conducted  to  the  hollow  shaft  at  the  same 
time  that  one  of  the  bnckets  carries  its  fill  of  water 
to  a  higher  level,  where  it  is  emptied  by  coming  in 
contact  with  a  stationary  pin  placed  in  a  convenient 
position  for  tilting  it. 

242.  Machine  of  ancient  origin,  still  employed 
on  the  river  Eisach,  in  the  Tyrol,  for  raising  water. 
A  current  keeping  Uie  wheel  in  motion,  the  pots  on 
its  periphery  are  saccessively  immersed,  filled,  and 
emptied  into  a  trough  above  the  stream. 

243.1  Application  of  Archimedes'  screw  to  raising 
water,  the  supply  stream  being  the  motive  power. 
The  obliqne  shaft  of  the  wneel  has  extending 
throngh  it  a  spiral  passage,  the  lower  end  of  which 
is  immersed  in  water,  and  the  stream  acting  upon 
the  wheel  at  its  lower  end,  produces  its  revolution, 
by  which  the  water  is  conveyed  upward  continn- 
oQsly  through  the  spiral  passage  ana  discharged  at 
the  top. 

241.  Hontgolfier's  hydraolic  ram.  Small  fall  of 
water  mode  to  throw  ajet  toagreatheightorfumish 
a  supply  at  high  level.  The  right-hand, valve  being 
kept  open  by  a  weight  or  spring,  the  current  flowing 
through  the  pipe  in  the  direction  of  the  arrow  escapes 
thereby  till  its  pressure,  overcoming  the  resistance 
of  weight  or  spnng,  closes  it.  On  the  closing  of  this 
valve  the  momentum  of  the  current  overcomes  the 
pressure  on  the  other  valve,  opens  it,  and  throws  a 
quantity  of  water  into  the  globular  air-chamber  by 
the  expansive  force  of  the  air  in  which  the  upward 
stream  from  the  nozzle  is  maintained.  On  equili- 
brium taking  place,  the  right-hand  valve  opens 
and  left-hand  one  dints.  Thus,  by  the  dtemate 
action  of  the  valves,  a  quantity  of  water  is  raised 
into  the  air-chamber  at  every  stroke,  and  the 
elasticity  of  the  air  gives  uniformity  to  the  efflux. 

245  and  246.  D'Ectol's  oscillating  column,  for 
elevating  a  portion  ef  a  piven  fall  of  water  above 
the  level  of  the  reservoir  or  head,  by  means  of  a 
machine  all  the  parts  of  which  are  absolutely  fixed. 
It  consists  of  an  upper  and  smaller  tube,  which  is 
constantly  supplied  with  water,  and  a  lower  and 
larger  tube,  provided  with  a  circular  plate  below 
concentric  with  the  orifice  which  receives  the  stream 
from  the  tube  above.  Upon  allowing  the  water  to 
descend  as  shown  in  245,  it  forms  itself  gradually 
into  a  cone  on  the  circular  plate,  as  shown  in  246, 
which  cone  protrudes  into  tlie  smaller  tube  so  as  to 
check  the  flow  of  water  downward ;  and  the  regular 
supply  continuing  from  above,  the  column  in  the 
upper  tube  rises  until  the  cone  on  the  circular  plate 
pives  way.  This  action  is  renewed  periodicdly  and 
IS  regulated  by  the  supply  of  water. 

247.  This  method  of  passing  a  boat  from  one 
shore  of  a  river  to  the  other  is  common  on  the 
Bhiue  and  elsewhere,  and  is  effected  by  the  action 
of  the  stream  on  the  rudder,  which  carries  the  boat 
across  the  stream  in  the  arc  of  a  circle ,  the  centre 
of  which  is  the  anchor  which  holds  the  boat  from 
floating  down  the  stream. 

248.  Common  lift  pump.  In  the  upstroke  of 
piston  or  bucket  the  lower  valve  opens  and  the 
valve  in  piston  shuts;  air  is  exhausted  out  of 
suction-pipe,  and  water  rushes  up  to  flU  the  vacuum. 
In  dowustroke,  lower  valve  is  shut  and  valve  in 


piston  opens,  tod  the  water  simply  passes  tbzoxigb 
the  piston.  The  water  above  piston  is  lifted  op, 
and  runs  orar  oat  of  spout  at  each  upstroke.  Thu 
pump  cannot  itise  water  over  thirty  feet  high. 

249.     Modem  Uiting  pomp.    This  pump  operates 
in  same  manner  as  one  in  previoai  iligtne,  except 
that  piston-rod  passes  Uiroogh  stui&ng-Viox,  and. 
outlet  is  closed  by  a  fiap-volve  opei^ng  upwaid. 
Water    can  be    lifted    to  any  height  above  Uiis 
pump. 

260.  Ordinary  force  pump,  with  two  valves. 
The  cylinder  is  above  water,  and  is  fitted  with 
solid  juston ;  one  valve  closes  outlet-pipe,  and  other 
closes  suction-pipe.  When  piston  is  rising  auction. 
valve  is  open,  and  water  rushes  into  cylinder,  outlet- 
valve  being  closed.  On  descent  of  piston  suction, 
valve  closes,  and  water  is  forced  up  through  oatlet- 
valve  to  any  distance  or  elevation. 

251.  Force  pump,  same  as  above,  with  addition 
of  air.chamber  toue  outlet,  to  produce  a  constaal 
flow.  The  outlet  from  air-chamber  is  shown  tt 
two  places,  from  either  of  which  water  may  b 
taken.  The  air  is  compressed  by  the  water  doriK 
the  downstroke  of  the  piston,  and  expands  aaa 
presses  out  the  water  from  the  chamber  doling  tht 
up-stroke. 

252.  Double-acting  pump.  Cylinder  dosed  at 
each  end,  and  piston-rod  passes  through  stuffing-box 
on  one  end,  and  the  cylinder  has  four  openings 
covered  by  valves,  two  for  admitting  water  and  like 
number  for  discharge.  A  is  suction-pipe,  and  B 
discharge-pipe.  W^en  piston  moves  on,  water 
rushes  in  at  suction-valve  1  on  upper  end  of 
cylinder,  and  that  below  piston  is  foroed  throngh 
valve  3  and  discharge-pipe  B ;  on  the  piston  as- 
cending again,  water  is  farced  through  discharge- 
valve  4,  on  upper  end  of  cylinder,  and  water  entuB 
lower  suction-valve  2. 

253.  Double  lantem-bellowa  pomp.  As  one 
bellows  is  distended  by  lever,  air  is  rarefied  within 
it,  and  water  passes  up  suction-pipe  to  fill  space ;  at 
same  time  other  bellows  is  compressed,  and  expels 
its  contents  through  discharge-pipe ;  valves  workiiig 
the  same  as  in  the  ordinary  force  pump. 

{To  be  continued.) 


WEIGHTS  AND  BCBASUBES. 

THE  following  is  an  abstract  from  the  report  of  a 
joint-committee  of  the  International  Decimal 
Association,  and  one  of  the  Central  Chamber  of 
Agriculture  has  been  issued,  si^ed  fay  Lord 
Fortescne,  chairman  : — "  From  evidence  Drought 
before  your  committee,  it  appears  that  ^e  extreme 
difference  of  practice  in  the  weights  and  measores 
used  in  different  markets  of  the  United  Kingdom, 
for  the  sde  of  grain  and  other  agricultural  prodnots 
and  manures,  is  the  cause  of  considerable  incon- 
Tenience  and  loss.  The  Banbury,  Devonshire, 
Essex,  Howdenshire,  Eincardinesluie,  Leicester, 
shire,  Malton,  Monmouthshire,  Norfolk,  North  of 
England,  North  lUding  of  Yorkshire,  Scottish, 
Warwickshire,   and   Worcestershire  Chambers  of 
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itandard  be  decided  nponi 
tbc  same  ahoold  be  made 
t'ompnliiiDiy  throaghont  the 
connti^.'  BesiMe,  how- 
ever, a  general  testunony 
in  favour  of  uniformity 
o(  wi'iglits  and  measures  in 
the  UnUiid  Einedem,  your 
committee  find  that  a  move- 
ment hits  been  gaining 
pYjund  fiir  extending  saeh 
nniluniiity  among  all  coun- 
tries. And  yoorconunittee 
are  strongly  impressed  vith 
the  eiiii  fiction  that,  de- 
pKudent  as  we  are  npon 
foreign  ixnmtries  for  the 
snpply  of  grain,  other 
agricollucal  products,  and 
manureH.  great  advantage 
wonlil  tie  derived  if,  m 
making  the  necessary 
cUnuge,  we  could  contn- 
bnte  to  the  realisation  of 
this  larger  object.  It 
wniUd  Huve  time,  it  would 
prevent  errors,  it  would 
gi-eutlj  fadlitate  commer- 
cial transactions,  if  grain 
were  quoted  in  the  same 
mamier  in  every  market 
<jf  the  world,  and  if  our 
merchants  and  coro- 
growers  oonid  understand 
the  urilinary  quotations 
from  ^tiittin  and  Odessa  as 
readily  afi  those  from  their 
own  hiHiie  markets.  Nor 
is  tliu  otijeet  far  from  prac- 
tical attainment.  Your 
committee  have  learned 
that  csonsiderable  progress 
haa  already  been  made  in 
the  gre^  work;  that  a 
large  ii  amber  of  coun- 
trirti.  littving  an  aggregate 
population  of  more  than 
two  hundred  millions, 
lioth  on  the  Baltic  and 
the  Mtditerrauean  seas, 
and  uii  the  Atlantic 
and  Fadflc  oceans,  have 
Bt^ced  in  adopting,  and 
ar«  already  nsing,  the 
metric  system;  that  this 
system  iuks  just  been  esta- 
blislied  thionghont  our 
Indian  Emmre ;  and  that, 
in  this  kingdom,  and  in  the 
United  States  of  America, 
the  USD  of  the  same 
weightu  and  measures  has 
been  made  legal  and  per- 
missive. Under  such  cir- 
emustauijes — and  believing 
that,  if  a  change  is  to  be 
made,  iL  is  best  to  endea- 
vour to  secure  a  system 
as  perf  <  <:t  as  possible,  one 
uot  hlioly  to  be  again 
altered,  and  one  equally 
buitable  to  the  general 
vv!int.H  ii(  all  classes  of  the 
(-omninjiity — yonr  commit- 
tct;  haw  come  to  the  con- 
el  n»ioii  that  the  best  mode 
of  obtaiuing  a  real  and  per- 
manent nniformity  in 
ivi'if^iitH  and  measures  ap- 
plicable to  the  sale  of 
g  rain  ui  l  d  other  agricultural 
prodiictH  and  manures,  is 
1i>-  nilafiting  our  present 
practice  to  the  metric 
syatiau. 


GOUtiirS     PRINTING 
AUD  ARMING  PRESS. 


GOUGH'S  PRINTING  AND  ARMING  PRESS. 

Agriooltnre  are  nnanimous  in  their  opinion  that  I  voluntary  or  penQ^g^fe  legislation,  and  that  no 
steps  should  be  taken  for  obtaining  a  uniform  |  local  arrangement  ».  understanding,  will  enable  us 
system  as  speedily  as  possible ;  and,  from  long  I  to  realize  the  obje-,  .„  view.  In  the  language  used 
«xpenence,  your  committee  are  convinced  Uiat  no  I  by  mure  than  ob^     f  guch  Chambers,  '  Whatever 


THE  iirming  press  illus- 
trated in  the  annexed 
eu  leaving,  and  which  super- 
sedes bund  labomr  b^  the 
Tine  of  fteam,  is  the  mven- 
Uou  of  Mr.  Oongh,  of  Eirby- 
Htrcvt.  Hatton  Guden.  It 
is  uf  the  rotary  class,  and 
an  far  as  we  can  hear  is 
aire  ail  J  working  satisfac- 
torily in  many  places  in 
Loii'lnn  and  elsewhere. 

Thix  press  is  fitted  in 
such  a  manner  that  it  can 
"e  used  for  blind  blocking,  gold  blocking,  or  fgr 
printing  in  ink  and  colours.  The  method  of  feed-^g 
is  a  very  great  advance  npon  the  old  system.  TJe 
table  A,  following  the  action  of  a  cam,  isvaused  o 
work  to  and  fro,  the  case  to  be  blocked  or  printe'd 
is  placed  upon  the  table  to  gauges  while  it  is  in  Us 


Digitized  by 


Google 


442 


ENGLISH  MECHANIC  AND  MIRROR  OF  SCIENCE. 


rJuLT  29,   1870. 


TOP  VIEW 
INKIHC     TABLE 


oatwiird  position,  the  motioii  of  the  press  then  draws 
the  table  inwards,  which  at  the  end  of  the  strol^e, 
ia  cansed  to  stt^  while  the  case  is  blocked  ;  it  then 
retams  the  case  to  the  attendant,  the  table  being 
ready  for  anccessiTe  feeding.  This  ronnd  of  me- 
cbanioal  moTementB  takes  place  at  the  rate  of  600 
per  hour,  and  in  a  vast  nomber  of 
instances  the  entire  case  —  8id<  <i  luii] 
back^-can  be  worked  at  once,  w?]ii'b,  in 
the  ordinary  amiiug  presses,  coulii  ui>t 
by  any  possibility  be  occomplisli^ 'l- 

The  ^nlfiiig  arrangements  en<|>liJ>i.'d 
in  this  press  are  also  exceedingly  ^iiLi-lc. 
Ink  osed  in  doth  binding  has  ti.  •■•nt^i- 
tated    somewhat    special    pro.irums, 
owing  to  its  want  of  ease  in  woikiiig. 
For    its    thorongh    lUstribntia  1 1 ,    Mr. 
Gongh  places  it  in  a  flat  metal  liox  B, 
with  a  perforated  bottom,  wliidj  lit^ 
in  an  aperture  in  the  inverted  iiilt  taM*- 
C,  part  of  which  is  circidar,  and  i.')iu>iJti 
to  rise  and  fall  with  the  engravel  tilijik. 
The  plane  of  the  block  and  tabli  Ixina 
the  same,  the  rollers  are  free  : 
from  the  table  over  the  block, 
its  upward  and  downward  mo'> 
There  are  three  rollers :  one,  tl 
roller,  ia  caused  to  pass  over  tl 
forated    bottom    of    the    ink  1^ 
then  becomes  speckled  with  ink . 
it  distrilMiteB  over  the  circular  tuliki  I>, 
ajtd  the  movement  imparted  to  tlii.J 

Krtion  by  means  of  the  spring  iitti  li  E 
coming  locked  in  the  vertioul  )iiti 
P  F  causes  it  to  be  most  efii  i:liiiill_v, 
distributed,  the  circular  portion  itiui-iu^' 
the  distance  of  one  pin  at  each  stroke. 


and  animal  tissues,  spiral  vessels  from  dried  horse- 
dung,  hairs,  wings,  and  legs  of  insects,  detiita  of 
dress,  and  the  like.  The  results  were,  in  fact, 
entirely  negative  of  any  peculiar  bodies  to  which 
the  epidemic  ilisease  could  be  referred.  One  general 
result  arrived  at  at  that  time,  however,  agrees  with 
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IN  relation  to  the  controversy  on  this  interesting 
qitestion.  Dr.  Gull,  in  his  Harveian  ontiou  at 
the  Royal  College  of  Physicians,  on  June  '24  last, 
said: — "  The  dogma  '  omno  vivmn  ex  ovo,' for  the 
truth  of  which  Harvey  so  justly  contended  against 
the  fancifnl  notions  of  bis  age,  cannot  perhaps  be 
now  maintained  in  its  integrity.  Whether,  to  use 
an  expression  of  that  day,  Uving  things  are  ever 
produced  automatically — that  is  de  novo — ^through 
putrefaction  or  othen/ise,  is,  like  the  question  of 
the  limitation  or  universality  of  the  germ  power, 
still  a  matter  upon  which  opinion  is  divided ;  and  as 
it  is  ray  duty  on  this  occasion  to  exhort  you  to  in- 
vestigate nature  by  way  of  experiment,  I  must  ask 
you  not  readily  to  accept  negative  conclusions 
which  impose  limits  where  none  may  really  exist. 
....  The  time  is  passing  in  which  the  human 
mind  can  remun  satisfied  to  rest  nnder  the  fetters 
it  has  imposed  upon  itself,  or  to  cherish  its  Own 
phantasms,  as  if  its  very  existence  depended  upon 
them.  *  Man  knows  only  what  he  has  observed  of 
the  course  of  nature '  is  the  notorious  dictlini  of 
idenoe,  showing  the  limit  and  the  mode  of  the  ac- 
quirement of  our  knowledge ;  the  limit  as  wide  as 
nature  itself :  and  the  mode  is  but  readiness  to  be 
taught.  Notwithstanding,  therefore,  the  adverse 
decision  of  schools  and  dogmas,  science  still  occu- 
pies itself  with  the  {wssibilities  of  occasional  auto- 
matic generation.  And  that  it  shonld  be  so,  let 
it  not  raise  antagonism  in  the  minds  of  those 
whoso  pursuits  (Inquiries)  lie  in  another  direc- 
tion, since  the  infinity  of  nature  may  well  include 
facts  which  at  first  seem  to  be  antagonistic.  .  .  . 
We  have  lately  been  rather  blamed  fur  not  grate- 
fully accepting  the  germ  theory  of  disease  ;  but  to 
this  college  the  theory  is  not  new,  and,  I  think  I 
may  add,  has  not  been  proved  to  be  true.  It  will 
be  in  the  remembrance  of  many  present  that  in  the 
year  1849  a  theory  was  put  forth  that  epidemic 
cholera  was  due  to  fungi  and  their  germs.  Peculiar 
bodies,  it  was  said,  had  been  fouiid  in  the  rice- 
water  evBcantions,  and  also  in  the  air  and  drinking 
waters  of  the  infected  localities.  It  was  confidently 
asserted  that  we  hod  substantial  foots  iu  support  of 
the  theory,  and  that  it  fulfilled  the  conditions  re- 
quired of  being  both  true  and  sufficient.  This 
college  thought  the  subject  of  such  moment  that  a 
gab-committee  was  fnnucd  from  the  Cholera  Com- 
mittee of  that  day  fur  its  investigation.  The  drink- 
ing water  of  Infected  places  was  examined,  the  air 
of  rooms  in  which  cholera  patients  were  dying  was 
condenaed,  that  it  might  afford  whatever  floated  in 
it  for  examination ;  dust  was  collected  from  cob- 
webs, window  frames,  books,  surfaces  of  exposed 
food,  and  ereiy  imaginable  place,  to  try  it  for 
cholera  germs.  .  .  .  The  supposed  germs,' when 
reallylgerma  (for  many  shapes  had  been  included 
in  the  supposed  direful  growth),  were  found 
to  be  spores  ci  known  harmless  fungi  and 
oonfervae,  of  which,  if  even  the  startling  num- 
ber of  thirty-seven  and  a  half  miOions  should 
be  contained  in  about  two  drachms  of  water,  as 
^oted  by  Tyndall,  from  Mr.  Dancer's  examination, 
it  ia  probable  that  the  whole  or  repeated  units  of 
such  millions  might  be  harmlessly  swallowed.  But 
for  the  most  part  the  supposed  genus  were  not 
germs  of  any  land,  bat  broken  scraps  of  vegetable 


the  observation  of  Tyndall  in  "Ms  recent  investiga- 
tion of  dust  by  a  bes^  of  light — viz.,  that  the  float- 
ing particles  in  the  air  «ro  chiefly  of  an  organic 
nature.  This  we  might  have  beih  prepareil  for, 
from  the  specific  weight  of  dried  organic  material, 
enabling  such  dust  to  float,  when  the  heavier  inor- 
ganic substances  would  be  deposited.  That  the  in- 
fectious diseases  spread  by  emanations  from  the 
sick,  must  have  been  long  known,  and  that  such 
emanatious  are  of  a  solid  nature,  we  may  iuiVr  from 
the  fact  that  they  may  be  dried  and  conviiyed  from 
place  to  place ;  but  in  what  state,  whether  as  nmor- 

Shous  material  or  as  germs,  we  know  no  more  to- 
ay  than  was  known  a  thousand  years  past.  No 
new  fact  bearing  upon  the  propagntiiui  of  eoiittigi- 
oflB  disease  has  been  reachcKl  by  the  recent  investi- 
gations on  dust ;  nor  eon  we  infer  the  nature  of 
summer  catarrh  because  the  nasal  mucus  under  such 
circumstances,  and  at  no  other  time,  was  fbund 
peopled  by  vibriones,  since  decomposing  muetts  is 
always  populous  with  this  common  race  of  infusoria. 
The  phenomena  of  fermentation  and  putrefoetiou 
in  dead  and  decomposing  substances  afforil  no 
explanation  of  the  changes  observed  iU  a 
liviug  body  in  a  fever  x'rocess.  The  purtilent 
matter  produced  in  small-pox  is  not,  as  we  fcnOW,  iu 
any  way  comparable  to  the  yeast  formed  in  fer- 
menting fluids.  GnHhe  contrary,  the  microAeope 
demonstrates  that  the  'fonm,  as  for  instance  m 
various  pus,  are  not  different  ■frou  those  con- 
tained in  other  purulent  and  innoMtons  exudations. 
Nor  have  we  any  reason  to  conclude  that  any  forms 
which  are  observed  are  germs  which  convey  the 
disease.  It  is  to  bo  regretted  that  a  confusion  in 
terms  has  been  made.  Instead  of  dust  and  disease 
it  ought  rather  to  have  been  dust  and  putrefaction, 
or  dust  and  fermentation,  ilttee  the  relation  of  dust 
to  disease  has  not  been  reveled  anywhere  in  the 
inquiry.  That  the  sir  conveys  the  material  caases 
of  the  infectitfns  diseases  tiom  the  side  to  the 
healthy,  is  a'fcotaHous  fhct,  which  had  equal  force 
before  these  enquiries  were  irtiiltuted,  though, 
owing  to  the  exigencies  of  social  intercourse,  a  fact 
more  nerfecte<l  tlian  in  times  of  comparative  igno- 
rance. It  is  difficnll,  to  vindicate  exactness  in  pro- 
gress without  seeming  to  be  at  the  same  tune  a 
hindcrer  of  it.  The  onward  and  the  regulating 
forces  of  a  machine,  though  not  incompatible,  but 
necessary,  require  the  nicest  balance.  This  re- 
flection suggests  itself  by  the  way  the  spread  of 
infectious  (Useases  has  been  handled.  The  theories 
it  has  given  rise  to  have  been  so  easily  put  forward 
as  to  thereby  create  distrust.  But  the  spirit  of 
science  is  no  favourer  of  negations.  '  Der  Geist 
der  stets  vemehit'  finds  no  greater  friend  in 
medicine  than  iu  theology.  Still,  it  will  be  admitted 
that  no  progress  can  be  made  by  the  ready  accept- 
ance of  every  projiosition,  however  distinguished 
the  source  from  which  it  emanates.  The  parasitic 
origin  and  nature  of  epidemics  may  be  true,  but  it 
has  yet  to  be  proved.  As  an  hypothesis,  it  admits 
of  proof  or  disproof,  and  so  has  further  claim  upon 
the  industry  of  those  who  have  put  it  forward  as  a 
suggestion.  Without  going  to  the  length  which 
this  hypothesis  demands,  we  most  admit,  however, 
that  we  know  enough  to  guide  us  much  further 
than  we  have  yet  gone  in  the  practice  of  pre- 
vention." 


Graham  ascertained  that  the  rate  of  difflision  of  gases 
Is  inversely  as  the  sqoore  root  ot  their  densities. 


STEAM  ON  COMMON  BOADS. 

WHAT  is  the  true  reason  that  we  nowhere  «! 
the  st««n  engine  used  to  any  gre&t  t^xtel 
for  common  road  traffe?  There  is  probably  i 
problem,  says  the  Einjin'er,  tat  the  whole  range  ( 
practical  mechanics,  and  theK  la'eertainly  no  othi 
problem  in  steam  engineering,  \dlfe)i  has  taxed  i 
genuity  so  long,  so  much,  and  jM  Kith  bach    ccai 

paratively  slight  results.    Almost  'IW> erable  it 

ventors,  dating  from    Cognot,  have    beeoi    tryim 
their  hands  at  it  for  more  than  a  Mtttury.     It  4 
true  that  their  work  has  not  been  wMboat  suei 
fruition.    Steam  traction  eugiues  imw^^tj  theti- 
selves  and  their  ploughing  tackle  in  Bfi  111    open- 
tions ;  they  arc  used  for  drawing  heavr  lowla  Ix 
short  distanc«s  on  special  bits  ot  roa4;'bat   tki 
ia  nearly  all.    Boad  ennnes  hare  never  yet  foob 
nneral  apjdication  in  Kugland ;   oud,  after  max 
different  trials  at  various  times,  they  hare  alnou 
eompleteiy  failoti  in   FMaee,   in    (iennonr,    as 
America.    The  multiplidty  of  the  proposals    ani 
attempts  in  this  direeaou  is  icmarkable.     We  faaiti 
Savery,  and  kter  Dr.  Bob&HOD,  ttn  yean  befur.: 
Cugnot's  trial,  proposing  the  Wdng.     Then  OKver 
Evans;  in  1781  Watt  poteiiMH  ifae  appUcatian of 
Us  engine  to  the  purpose;     William   Synungtdo 
triad  it;  Vid  afterwards  Murdoch.     Olii-^r  Evouj 
actually  propelled  an  engine  of  some  aiz«.      The 
most  ingMlioaa  attempts  were  made  by  Trevithiei  ; 
and,   aftA:  him,    by  Gumey,  Gordon,    Ugie,  Dr. 
Church,  ankl  Dietz  in  France.    The   curious,  and 
perhaps  si^lUficaut,  point  about  the  histoi7  of  thesr 
attempts  is'Sat  the  principal  ones  were  renewal 
with  an  intffVul   of  a  generation   between  each. 
Thus,  after  'Utt  first  schemes  in  1759-69,  we  timl 
Trevithick  wONdng   in   1802-4 ;    Guidon,  Chnrdt, 
and  many  more  *in  183*2-6 ;  and,  lastly,  BoydeU, 
Aveling,  and  others,  from  1S55-65.    We  now  have 
another  ingenious  plan,  but,  in  spite  of  all  tliat  we 
have  lately    beard    from   Edinburgh    about     Mr. 
Thompson's  toad  steamers,  we  ore  not  inclined — 
Vhile  we  wish  him  every  success — jet  to  make  an 
teceptiou  in  his  favour.    In  tie  first  place,  tbey 
have  not  worked  long  emagii :  and,  in  tbe  seooni^ 
we  do  not  know  the  proportion  that  the  excellent 
rowlE  in  and  about  Edinborgh  have  contiibated  to 
hisraccess.    In  fact,  iiobtei  cases  of  the  partial 
8n««88    of  steam  power  on  common    roads  can 
generally  be  traced  to  the  gooi  rtaU  <*  the  roads 
m  the  given  locality. 

Trevithiek,  the  greatest  genius  nmongit  Vncbon 
engine  inventors,  seems  at  firet  to  have  even  be- 
lieved that  "  railroads  ore  useful  for  speed  sad  lor 
the  soke  of  safety,  but  not  otherwise ;  every  pur- 
pose would  be  answered  by    steam    on   common 
roads  which  can  be   appUed  to  every  purpose  s 
horse  can  effect. "    In  this  there  is,  of  course,  a 
evident  fallacy.    The  only  reason  that  grtater  Bptrf 
is  obtainable  on  a  pair  of  rails,  with  a  locomotive la/ 
its  train,  than  if  the  locomotive  and  train  wert^ 
on  a  rood  without  rails,  is  that  the  rail  offers  a  M, 
smooth,  unyielding  surface,  and  that  the  ordiaT 
road  offers  a  soft,  rough,  and  yielding  surfaee,  I 
we  took  an  ordiuai;y  train  of  a  locomotive  anJ«- 
riages,  turned  the  flanges  off  the  tyres,  and  pldw 
them  on  an  iron  road,  made  with  one  smooth  W 
gorfaee — one  long  metallic  table,  iu  fact — we  «tf 
evidently  get  the   same  speed  on   such  a  h»4- 
which  we  may  supiwso  perfectly  btraight  and  safi- 
cicntly  wide  to  get  over  the  difficulty  of  our  mi 
of  flanges — as  on  an  ordinary  line  of  railway,    is 
soon,  therefore,  as  a  locomotive  and  train  were  i.«' 
to  run  on  rails,  it  might  have  been  seen  dearly  tin- 
the  locomotive  stuam-engine  ilid  not  want  imjn- 
ing,  but   that,   in  order  to  put  steam  power  a 
roads,  it  was  the  rtods  that  wanted  improva. 
In  fact,  only  a  ^*«r  or  »o  after  his  patent  for  lai 
Trevithick  come  -to  tlie  conclusion  that  steals  «>' 
rioges  could  not  be  placed  on  common  roads  b*'^ 
common  roads  were  radically  improved  and  B- 
dered  able  to  beer  heavy  loads  without  giving  »»J 
and  increasing  the  draught  to  an  impraetwoi^ 
amount.     Some  of  the  more  able    later  inwaew 
Of  traction  engines  saw  this,  more  or  less  <*«'^. 
and  attempted  to  make  the  engine  carrr  to  o»n 
railway,  though  we  are  not  aware  that  prea  Bo^- 
dell's  traction  engine  and  endless  railway  •»  now 
anywhere  in  practical  use.    After  making  the  »06t 
successful  road  traction  engine  of  any,  we  now  eee 
Messrs.  Aveling  and  Porter  taking  the  lead  in  thf 
production  of  steam  road  rollers. 

Briefly,  the  whole  future  of  the  applicatian  ot 
steam  to  common  roods  clearly  lies  in  the  impose- 
meut,  not  of  the  engine,  but  of  the  rond.  u  the 
some  way  as  roils  must  be  laid  down  l>efor«  nm- 
ning  the  locomotive,  so  must  common  roads  Ik 
rendered  able  to  bear  hea^-y  weights,  and  hav« 
given  them  a  hard,  level  surface,  one  approaching 
as  n^_.i/  as  possible  that  of  the  rail  table.  The 
nearer  this  condition  of  hardness  is  approached, 
the  more  extended  will  be  the  use  of  steam  on 
common  roads. 

These  premisses  being  granted,  the  solution  of 
tho  old  problem  of  applying  steam  to  common 
roads  is  simply  to  be  found  in  the  general  obc  of 
the  steam  road  roller.  The  steam  roller  mast 
precede  the  steam  traction  engine.  ExpBxi«>co 
shows  that  this  process  of  roa<l-making  and  main- 
tenance gives  us  a  hard  level  surface,  not  liaUe  to 
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Bud  take  mts  nnder  the  wheels,  and  affording 

xuore  than  Bufficient  adhesion  for  propalsion  with 

aznooth  wheels.    The  possibility  of  applying  steam 

»-n  tbis  way  wonld  give  ns  what  might  be  termed 

^  liniTersiU  tramroad,  rendering  avaifable  for  steam 

power  onr  200,000  miles  of   macadamised    roads. 

'M.ach  in  this  sense  was  a  passage  in  a  late  public 

fcpeech  of   sach  an  experienced  engineer   as  Sir 

Jlos^ph  Wfaitwortb,  in  which  he  pointed  to  the  im- 

jwOTement  of  common  roads  rather  than  an  ezten- 

sion  of  tramways.    The  roads  are  there,  and  their 

inqprovament  by  the  process,  instead  of  invoh-ing 

«,ii  outlay  of  capital,  actually  greatly  redaees  the 

<jOBi  of  their  maintenance.     In  onr  especial  case 

the  employment  of  an  engine  on  common  roads, 

able  to  move  about  with  facility,  also  means  the 

application  of  steam  to  the  conveyance  of  stone 

/rem    the  various  deposits    along    the    road;    to 

breaking  it  up  and  taking  it  to  the  required  spots 

before  rolling  it  down.      Of  extraordinary   value 

^iroTild  these  applications  of  steam  be  in  oonntriee 

^iritU  such  dear  labour  as  that  of  America. 


WINDING  WATCHES  AND  CLOCKS. 

THK  object  of  the  invention  of  Mr.  Christian 
Lange.  of  99,  Strand,  is  to  arrange  the  winding 
mechanism  of  watches  and  clocks  in  such  a  manner 
that  it  may  be  effected  by  the  kuob  at  the  pendant — 
as  applied  to  a  watch — as  well  as  by  a  key,  by  which 
arrangement  the  advantages  arc  obtained  that  both 
the  key  and  the  knob  may  be  tamed  the  wrong  way 
without  detriment  to  the  watch,  while  at  the  same 
time  the  hands  may  be  set  by  means  of  the  knob  as 
well  as  the  common  key. 

For  the  sake  of  illustration  the  improvement  is 
explained  as  applied  to  a  watch.  The  wheel,  which 
is  geared  into  and  worked  by  the  pinion  on  which 
the  kuob  at  the  pendant  is  fixed,  and  which  is  called 
the  first  wheel,  is  fixed  on  to  one  end  of  an  axle 
while  the  other  end  of  the  axle  is  formed  square  to 
take  a  key.  This  first  wheel  gears  into  a  second 
wheel,  and  the  two  are  kept  in  constant  connection 
and  gear  by  means  of  a  piece  of  steel  or  other  metal 
fitted  over  or  under  them,  and  on  which  the  centre 
or  stud  carrying  the  second  wheel  is  fixed.  This 
piece  of  steel  has  its  tuniiog  centre  in  common 
with  the  first  wheel,  and  has  an  arm  to  be  acted  upon 
for  the  purpose  of  setting  the  hands.  On  the  barrel 
arbor  is  fitted  a  third  wheel,  and  the  second  wheel 
is  kept  in  gear  with  it  hj  the  pressure  of  a  spring. 
By  turning  the  knob  at  the  pendant,  or  a  key  fitted 
on  the  square  one  way,  the  watch  is  wound  up,  but 
by  turning  it  the  reverse  way,  the  piece  of  steel  on 
which  the  stud  of  the  second  wheel  is  fixed  moves 
concentrically  with  the  first  wheel,  and  the  second 
wheel  is  lifted  out  of  gear  with  the  third  wheel. 
The  setting  of  the  hands  is  effected  by  pushing  the 
piece  of  steel  the  reverse  way  to  that  caused  by 
the  above-named  spring,  by  which  means  the  second 
wheel  is  thrown  out  of  gear  with  the  third  wheel 
and  into  gear  with  a  wheel  acting  into  the  motion 
work. 

The  engraving  shows  those  parta  of  a  watch 
which  form  the  subject  of  the  invention.    The  knob 


cast  iron  should  have  been  so  much  used  in  its  con- 
struction. This  can  only  be  accounted  for  by  the 
fact  that  a  very  large  margin  of  sojierfluous  strength 
is  always  allowed  for  in  cranes,  derricks,  and  all 
machines  which  have  to  do  with  the  hoisting  and 
transport  of  heavy  materials.  Timber  is  a  good 
and  reliable  material  for  the  construction  of  cranes, 
but  unfortunately  its  powers  of  resistance  are  soon 
exhausted,  and  are  totally  inadequate  to  perform 
the  onerous  duties  which  are  now  demanded  of  it. 
A  cast-iron  post  and  jib,  and  a  wrought-iron  tie  or 
arm,  constitute  the  principal  featmres  of  on  ordinary 
crane.  With  respect  to  what  has  been  already 
stated  regarding  the  employment  of  cast  iron  in 
cranes,  it  should  be  borne  in  mind  that  the  first 
shock  or  impetus  of  a  sudden  load  is  borne  by  the 
hoisting  chain,  and  transmitted  by  it  to  the  arm 
and  jib.  There  is  no  doubt  but  that  a  portion  of 
the  wrench  or  strain  affects  these  parts  of  the  crane, 
but  still  the  chain  manifestly  hretJcs  the  violence  of 
the  jerk.  Similarly  to  its  ancient  predecessor, 
timber,  the  capabihties  of  oast  iron  are  limited, 
althongh  they  surpass  those  of  the  former  materiaL 
This  is  not  so  much  owing  to  the  absolute  want  of 
strength,  as  the  crushing  force  of  cost  iron  is  ytxy 
large,  as  to  the  somewhat  treacherous  nature  <n 
that  substance,  which  is  liable  to  fracture  without 
evincing  the  slightest  incipient  weakness  or  deflec- 
tion/ This  liability  increases  with  the  weight  of  the 
load  and  nature  of  the  strain  to  which  it  is  subjected, 
and  it  is  therefore  no  wonder  that  engineers  are 
cautious  not  to  overtask  a  material  that  has  fre- 
quently failed  nnder  very  disastrous  circumstances. 
The  usual  form  of  a  crane  is  well  known,  and 
consists  of  an  upright  post  and  sloping  jib,  and  an 
arm  which  is  sometimes  horizontal  but  more  often 
inclined.  Tbis  latter  position  increases  the  strain 
upon  both  itself  and  the  jib,  but  possesses  some 
advantages  in  diminishing  the  length  of  the  upright 
pillar,  and  thus  requiring  less  headway.  But  when 
cranes  are  required  to  lift  twenty,  and  even  thirty 
tons,  it  is  imperative  to  emplOT  wrought  iron,  for 
two  principal  reasons :  In  the  first  place  because  a 
more  reliable  material  is  necessary  to  resist  strains 
of  so  great  a  severity,  and  in  the  second  becanse 
the  peculiar  form  required  cannot  be  obtained  by 
the  use  of  cast  iron.  In  Fig.  1  is  represented  an 
elevation  of  a  wroogbt-iron  bent  crane,   and  an 


strength  of  the  web,  so  far  as  its  sectional  area  of 
metal  is  concerned,  it  must  be  supplemented  by 
stiffening  pieces  of  some  other  form.  In  every  de- 
scription (^  girder  the  joints  invariably  constitute 
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the  weak  points.  In  the  plate  form  the  joints  in 
the  web  are  very  numerous,  while  in  the  open  or 
lattice  principle  there  are  virtually  no  joints  at  all 
in  the  web,  the  bars  of  which,  by  virtne  of  their 
shape,  carry  their  own  stiffening  within  themselves. 
A  glance  at  Fig.  2  will  at  once  indicate  that  a  large 
amount  of  extra  rivetting  is  incurred  in  the  soUd 
side.  This  pinching  or  drilling,  as  the  case  may  be, 
of  BO  many  holes  in  close  proximity  to  one  another, 
must  tend  to  prodnoa  a  local  weakness  in  tiie  plates, 
in  sjHte  of  the  best  manner  in  which  the  riveting 
may  be  performed. 

The  section  represented  in  Fig.  2  wonld  answer 
only  for  cranes  designed  to  lift  a  moderate  weight. 
When  the  maximum  load  to  be  hoisted  reaches  to 
twenty  tons  and  upwards,  the  section  alluded  to 
would  be  too  weak  for  the  purpose.  It  would  not 
fail  for  want  of  absolute  strength,  but  from  want 
of  the  requisite  rigidity.  This  is  the  fault  of  all 
single  web  plate  girders,  and  the  same  remark 
applies  to  lattice  girders,  in  which  but  a  single  row 
<u  diagonal  bars  is  employed,  either  in  the  plane  of 
the  elevation  of  the  guder  or  in  that  of  its  trans- 
verse section.  Whenever  the  load  exceeds  about 
twelve  tons,  the  crane  should  be  made  tabular,  with 
a  box-shaped  section,  represented  in  Fig.  8.  The 
additional  stiffnass  imputed  by  thus  donbling  the 
sides  is  at  once  apparent  from  a  me>e  inspection 
of  the  drawing.  'i%«re  is  an  objection  to  this 
tubular  form  of  orone  wluoh  ai^Ues  to  all  box 
^ders  of  small  dimensions.  It  is  the  difileolty, 
m  many  mstances  the  absolute  impossibility,  of 
examining  the  interior  after  the  separate  parts 
have  been  put  toother.  It  may  in  some  cases  be 
just  possible  to  give  the  inside  a  fresh  coating  of 
paint,  but  anything  like  a  proper  examination  is 
out  of  the  question.  Bust  and  corrosion  have 
fall  license  to  develop  themselves  unknown  and 
unchecked.  This  objection  is  even  urged  with 
some  degree  of  truth  against  tubular  girders 
similar  to  those  spanning  the  Straits  of  Henai, 
for  althoogb  there  is  no  diffioolty  in  getting  at 
the  various  interior  parta  of  the  luid^  yet  the 
task  of  examination  can  never  be  so  thooghly 
inspection  of  it  will  at  once  point  out  the  superior  { <md  satisfactorily  accomplished  jaa    in  examples 


A  at  the  pendant  has  on  the  end  of  its  spindle  a 
pimon  which  gears  into  a  wheel  on  the  spindle  B, 
which  passes  through  the  steel  plate  C.  The  latter 
iws  two  arms,  one  of  which  carries  the  stud  D,  on 
■™~  "orka  a  pinion  2,  gearing  into  a  wheel  1 
■on  the  spmdle  B,  and  the  other  arm  has  a  pin  or 
projeatum,  against  which  presses  a  spring  B.  vrith 
theviCTr  of  keeping  the  wheel  2  in  gear  with  the 
wneel  3  on  the  barrd  arbor.  A  small  knob  F,  by 
bei^  pressed  against  the  arm  with  Hf*i^*ojcotion 
*S.  .  iP^'S  0.  throws  the  pinion  2  ont  of  gear  with 
Wheel  3  and  mto  gear  with  the  wheel  4  acting  into 
the  motion  work. 


WBOUGHT-IBON  CRANES. 

^T/UKN  it  is  considered  to  what  very  violent 

^  •    tJ''"''''  """^  sudden  strains  a  crane  is  oontinu- 

aUy  aabjeot  it  is  a  matter  of  some  sorprise  that 


advantages  possessed  by  that  particular  form. 
With  the  straight  sloping  jib  it  is  impossible  to 
hoist  a  load,  especially  if  it  be  of  a  bulky  shape, 
even  nearly  up  to  Oie  top  of  the  crane,  but 
when  it  is  arched,  as  shown  in  Fig.  1,  it  may 
be  raised  close  up  to  the  under  surface  of  the 
machine — in  fact,  as  high  as  the  shackle  will 
permit.  The  utility  of  this  arrangement  in  load- 
mg  and  unloading  the  cargoes  of  ships  cannot  be 
over-estimated.  Wrought-iron  cranes  may  be  con- 
structed either  on  the  solid  or  open  principle.  In 
other  words,  they  may  have  the  sides  built  up  of 
solid  plates,  or  made  similar  to  those  of  a  wai-ren 
or  Uttioe  girder.  The  latter  are  rather  the  cheaper, 
as  there  is  a  saving  effected  in  the  worlunanship,  a 
great  quantity  of  cutting  and  fitting  in  the  plates 
being  avoided.  It  is  a  very  simple  matter  to  cut 
the  end  of  a  small  bar  to  any  required  angle,  com- 
pared with  cutting  the  edge  of  a  large  plate  to  a 
curved  shape.  Confining  ourselves  for  the  present 
to  the  solid-sided  or  plate  crane,  the  section  of  one 
intended  for  moderate  duty  is  represented  in  Fig.  2. 
We  sliall  in  another  article,  refer  to  the  subject  of 
the  strains  upon  these  structures,  which  require 
very  accurate  and  careful  calculation.  The  section 
is  composed  of  one  or  more  flange  plates,  which 
vary  m  scantling  with  the  strams  upon  them, 
and  as  a  rule  iucrease  from  the  summit  to  the 
end,  where  obviously  the  leverage  tending  to  break 
the  crane  across  ig  a  maximum.  The  web  or  side 
consists  of  a  series  of  plates  riveted  together  at  the 
joints  by  wrappers  of  T  iron,  which  thus  fulfil  the 
doable  purpose  gf  acting  as  covering  plates  for  the 
joiiits,and  as  stiffeners  for  the  side  or  web  of  the 
aane.  Thig  iJ~^  of  the  disadvantages  attending 
all  iron  coumT  "  i^oiis  which  are  based  upon  the 
plate  or  «>U4,^^  ^»*«™-     Whatever  may  be  the 


which  are  open  to  the  light.  We  must  reserve 
for  another  article  the  description  and  investiga- 
tion of  the  manner  in  which  cranes  are  affected 
by  the  strains  they  undergo,  and  the  method  of 
calculating  them. 


SOIENTIFIO  SOOIETIBS. 


AHERICAM  PHILOSOPHICAL   SOCIETY. 

AT  the  meeting  of  this  society,  held  on  June  ITih, 
a  paper  was  read  entitled,  "  On  Uie  ReaetioBs 
oocorring  daring  the  Process  of  Smelting  Ores  at 
Freiburg,  Oermany,"  by  Persifor  Fraser,  Inn.  A  paper 
was  read  by  E.  D.  dope,  being  "  A  Partial  Synopsis  of 
the  lehthyology  of  North  Carolina." 

Dr.  S.  A.  Oeath  exhibited  pliotographs  of  a 
meteorite  from  North  OaroUna.  Ajsoa  spmimenof  a 
meteorite  from  BoeUnghom  Oonnty,  in  the  same 
State,  which  displayed  several  pecnliaritiee.  It 
appeared  to  be  composed  of  Beverol  kinds  of  iron.  In 
a  portion  of  it  minnte  i;rystala  of  a  hard  mineral  were 
visible,  which  he  suspected  would  prove  to  be  iron 
pyrites.  He  also  exhibited  a  small  qoanti^  of  native 
lead,  which  he  believed  to  be  genuine.  It  was  sent 
with  particles  of  gold,  quartz,  Ac.,  which  constituted 
the  tailings  of  the  pan  of  some  gold  miners  in  Montana 
Territory.  It  was  furaished  by  some  miners,  whoso 
washings  were  made  at  6ft.  below  the  sarfaoe  of  the 
ground. 

Prof.  Cope  exhibited  a  seijas  of  Keptiliaa  re- 
mains from  the  Triassio  sandstone  of  Pennsylvania, 
from  the  oolleotion  of  Chas.  H.  Wheatley,  and  re- 
viewed the  ipeeies  described  from  the '  American  Trias 
iadioating  their  ordinal  relations.  He  aiplaiaad  that 
he  had  diieovered  the  isohinm  of  Clepaysaanis,  Lea, 
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uid  that  indicated  that  that  genna  was  a  Dinosanr, 
near  Megndaotylas.  He  refemd  several  sapposed 
genera  to  Belodon,  inclnding  PaUtotaunu,  of  Emmons 
(not  Riley  and  Stackbnry),  ComptoMtm;  lus.,  and  in- 
dicated the  existence  of  foor  veil-defined  species  in  the 
United  States.  These  were :  —  B,  carolineiuit,  B. 
pritetu,  B.  leaii,  from  North  Carolina,  and  B.  Up- 
tuntt,  new  species  from  Pennsjlrania.  The  Ust  was 
represented  by  many  parts  of  the  skeleton,  inclnding 
limbs,  pelvis,  ribs,  vertebrae,  4c.  The  vertebm  in- 
dicated that  costal  articolations  were  continued  to  the 
saomm.  He  exhibited  three  vertebre  of  a  large  cre- 
taceous Dinosaorian,  which  presented  immense 
pneomaUo  foramina,  like  those  seen  in  Megadaetyliu. 
He  stated  that  he  had  already  indicated  that  the 
bone  regarded  by  Mantell  as  the  oa  qnadratom  of 
Jmumodon  was  evidently  a  vertebra,  and  that  Seeley 
had  since  made  it  the  type  of  a  new  genns  of 
Dinosaoria,  under  the  name  of  Omithopiii  Httlkti,  snp- 
posing  it  to  be  Plesiosaurian  in  affinities,  and  indicating 
the  most  gigantic  member  of  the  class.  Prof.  Cope 
showed,  however,  that  the  characters  were  in  many 
important  respects  similar  to  those  of  vertebrm  of 
Laelaps,  and  probably  Dinosaorian.  Megodactylus 
and  the  specimens  exhibited  confirmed  this  position. 
The  latter  resembled  it  in  the  great  pneumatic  for- 
amina, but  differed  in  the  much  denser  structure  of  the 
gpongy  tissoe  of  the  cerebra.  It  was  named  Pneuma- 
totawut  peloreiu ;  size  that  of  Lalapt  aquUunguu. 


ASTRONOMICAL  NOTES  FOR  AUGUST. 

The  right  ascension  of  the  sun  at  Greenwich,  mean 
noon  on  the  1st  of  August,  is  8h.  iSm.  S8-49s.,  and  his 
decUnation  north,  18°  Im.  81-9s.  '  He  is,  therefore, 
sitnated  a  little  to  the  east  of  the  star  i  Cancer  (vidt 
map,  p.  494,  vol.  i.).  The  approach  of  Arctums  and 
other  well-known  stars  in  this  part  of  the  sky  towards 
the  west  in  the  evening  twilight  now  will  indic&te  to 
the  student  the  progress  of  the  sun  in  the  ecliptic. 
The  equation  of  time  is  additive  during  the  whole  of 
August,  beooming  snbtractive  on  the  1st  of  September. 
On  August  1st,  6m.  4-338.  must  be  added  to  the  time 
indicated  by  a  snn-dial  to  obtain  mean  time ;  and  this 
quantity  diminishes  to  Om.  12-49b.  on  the  last  day, 
prior  (as  we  have  just  said)  to  becoming  snbtractive  on 
the  first  day  of  the  sacceeding  month. 

The  moon  enters  her  first  quarter  at  51Jm.  past  8 
a.m.  on  the  4th,  is  full  at  9h.  18m.  a.m.  on  the  11th, 
enters  her  last  quarter  at  60m.  past  7  in  the  morning 
of  the  19th,  and  is  new  at  9h.  26m.  on  the  night  of  the 
26th.  She  will  be  four  days  old  atnoon  on  the  1st  j  five 
days  old  at  the  same  time  on  the  2nd,and  so  on.  Libration 
will  bring  some  ofthe  south-west  portiox  of  her  disc  into 
view  at  7  a.m.  on  the  11th,  but  daylight  will  of 
course  be  too  strong  to  render  this  of  much  practical 
benefit  to  the  ordinary  observer.  The  mariiiii^t,. 
appearanoe  of  the  south-east  point  of  her  apparent 
disc  will  occur  at  2  o'clock  on  the  morning  of  the  24th. 
There  will  be  three  occnltations  of  fixed  stars  by  the 
moon  this  month.  At  18m.  after  midnight  on  the  9th, 
4  Capricomi  will  disappear  at  the  moon's  dark  limb, 
and  reappear  at  her  bright  limb  85m.  afterwards. 
On  the  17th,  the  moon's  bright  limb  will  occult  /i  Ceti 
at  lOh.  29m. ;  the  star  will  emerge  from  behind  the 
dark  limb  at  llh.  23m.  On  the  19th,  the  moon  having 
passed  quite  close  to  »l  Tauri  an  hour  after  midnight 
will  at  13h.  14m.  occult  i»  Tauri  with  her  bright  limb. 
The  reappearance  at  the  dark  limb  will  take  pUoe  at 
ISh.  58m.  The  moon  is  in  conjunction  with  Saturn  at 
5h.  39m.  a.m.  on  the  7th;  with  Jupiter  48m.  before 
noon  on  the  21st ;  with  Mars  at  4h.  S6m.  on  the  after- 
noon of  the  28rd;  with  Uranus  at  18m.  past  1  a.m. 
on  the  24th ;  with  Venus  at  7.10  in  the  evening  of  the 
same  day;  and  finally  with  Mercury  at  Ih.  15m. 
on  the  afternoon  of  the  28th.  Mercury  is  too  close  to 
the  sun  at  the  beginning  of  August  to  be  visible,  but 
owing  to  his  rapid  motion  to  the  east  he  becomes  an 
evening  star  soon  after  the  middle  of  the  month.  He 
Beta,  however,  at  his  latest  only  some  three-quarters 
of  an  hour  after  the  sun.  He  is  on  the  meridian  at 
Ui.  88m.  on  the  Slst.  He  travels  from  the  confines  of 
Cancer  through  Leo  into  Virgo  during  the  month.  He 
'*  °^  Begnlus  at  7.17  in  the  evening  of  the  9th,  and 
d  Virginia  at  7h.  B6m.  in  the  evening  of  the  23rd. 
Venus  is  a  morning  star  thronghout  the  month.  She 
rises  a  Uttle  after  1.80  a.m.  at  the  beginning  of  the 
month,  and  about  a  quarter  to  3  a.m.  at  the  end  of  it, 
setting  about  8  in  the  afternoon,  or  a  few  minutes 
aft«rwards,  thronghont  the  whole  of  August.  She  souths 
at  9h.  60m.  inUhe  morning  on  the  Ist,  and  at  lOh.  24m. 
on  the  31st.  She  travels  from  Gemini  right  through 
Cancer.  She  is  in  conjunction  with  Uranus  at  24m. 
past  3  a.ni.  on  the  16th,  and,  as  we  have  said  before, 
with  the  moon  on  the  24th.  Mars  is  a  morning  star 
too,  southing  at  9h.  44m.  a.m.  on  the  Ist,  and  at  9h. 
9m.  a.m.  on  the  last  day  of  the  month.  He  rises  about 
half-past  1  a.m.  on  the  Ist,  and  about  1  on  the  Slst, 
setting  about  6  and  6.16  in  the  evening  of  those  days 
Mspeotively.  He  is  in  Gemini  during  the  entiremonth. 
He  la  in  conjunction  with  Uranus  at  6-23  on  the  after- 
noon of  the  Slst,  and  with  the  moou,  as  has  been 
mentioned,  on  the  asrd.  Jupiter,  after  the  first  week 
in  August,  wiU  rise  before  midnight,  and  be  an  inte- 
resting object  until  Hunriae.  He  sooths  at  8-32  a.m. 
on  the  Ist,  and  at  6.54  a.m.  on  the  Slst.  He  continues 
in  Gemini  during  the  whole  of  August. 

The  phenomena  of  Jupiter's  satellites  once  more 
present  an  agreeable  spectacle  for  the  contemplation 
of  the  student.  At  3h.  Im.  in  the  early  morning  of 
tte  2nd,  the  fint  sateUite  will  enter  on  to  Jupiter's 
disc,  and  will  be  followed  by  ita  shadow  at  8h.  12m. 

4  ivl  *^'  ''°''  *"'  '''•  ^"^  ""*  ""'  ""•  second 
ntellitea  will,  almost  aimnltaneously,  reappear  from 


occoltatiott.  On  the  8th,  at  3h.  28m.  a.m.,  the  ingress 
of  the  shadow  of  the  third  satellite  will  take  place,  and 
the  shadow  of  the  first  will  come  on  at  2h.  Mm,  a.m. 
on  the  9th.  At  half-past  three  on  the  next  morning 
satellite  1  will  reappear  from  occnltation.  In  the 
early  morning  of  the  17th  the  first  satellite  will  dis- 
appear in  an  eclipse  at  2h.  3m.,  and  the  second  at  2h. 
4m.  At  1.29  a.m.  on  the  18th,  the  shadow  of  the  first 
satellite  will  pass  off  Jupiter's  limb,  and  will  be  fol- 
lowed by  tho  satellite  itself  at  2h.  42m.  The  egress  of 
the  second  satellite  from  the  planet's  face  will  take 
place  at  lb.  44m.  a.m,  on  the  19th,  and  the  third  will 
be  occulted  at  2h.  igm.  The  first  satellite  will  be 
eclipsed  at  3h.  56m.  a.m.  on  the  24th,  and  during  the 
early  morning  of  the  25th  the  shadow  of  the  same 
satellite  will  enter  on  to  Jupiter's  disc  at  Ih.  9m.,  the 
moon  itself  following  its  shadow  at  2h.  36m.  ;  while  at 
3h.  23m.  the  shadow  will  pass  off  again.  After 
midnight  on  the  26th,  the  third  satellite  will  be 
eclipsed  at  Ih.  29m.  The  egress  of  the  shadow  of  the 
second  will  take  place  at  Ih.  46m.,  and  the  ingress  of  the 
satellite  three  minutet  after  it*  tkadov  hag  gone  off. 
The  first  will  be  occulted  at  Ih.  63m.,  and  the  third  re- 
appear from  eclipse  at  Sh.  37m.  Finally,  on  the  31st,  or 
rather  during  the  early  morning  of  September  Ist,  the 
ingress  of  the  shadow  of  the  first  will  take  place  at 
8h.  3m.,  and  that  of  the  satellite  iUelf  at  4h.  22m. 

Saturn,  ujp  to  the  middle  of  August,  is  tolerably 
favourably  situated  for  observation.  During  the  latter 
half  of  tho  month,  however,  he  seta  before  midnight, 
and  must  be  looked  for  early.  He  is  on  the  meridian 
at  8h.  46m.  on  the  let,  and  at  6h.  46m.  on  the  Slst  days 
of  the  month  respectively.  He  continues  in  the  south- 
east part  of  Ophiuchus  during  the  entire  month. 
Uranns  is  a  morning  star,  but  so  close  to  the 
sun  as  to  be  invisible.  He  remains  in  Gemini. 
Uranns  and  Mars  will  be  less  than  half  a  degree 
apart  at  6.28  on  the  afternoon  of  the  31et.  Neptune 
is  a  morning  star,  something  between  4  and  6  a.m.  at 
the  beginning  of  the  month,  and  between  2  and  3  at  the 
end  of  it.  He  is  situated  a  little  to  the  north  of  |i 
Piscinm. 

From  the  10th  to  the  12th  of  August,  and  notably  on 
the  former  night,  watch  should  be  kept  for  shooting 
stars,  as  the  earth  then  at  this  period  encounters  that 
meteoric  stream  which  Schiaparelli  has  shown  to  be- 
long to  Comet  2  of  1862. 


and  tranemUting  the  red  ones,  as  evidenced  by  i}ta 
colour  of  the  disc  of  the  setting  sun,  he  will  not  have 
much  difficulty  in  understanding  the  glowing  tint  pre- 
sented the  other  night  by  our  satellite  during  the  lunar 

After  a  little  puzzling  over  the  eTpremo^ ""rertieal 
pUne,"  employed  by  "a  Ursa)  Hinoris "  in  his  qnerv 
(4361)  p.  481,  I  see  that  ho  only  nses  this  form  of 
words  to  signify  what  is  commonly  called  the  plane  of 
aparabola  (or  otberconic  section).  I  may  tell  him,  then^ 
that  in  a  right  rone,  the  plane  that  cuts  it  to  form  & 
parabola  "  must  be  parallel  to  the  slant  side  of  the 
cone."  If  the  plane  cuts  both  sides  of  the  cone  the  section 
is  an  ellipse ;  and  this  even  if  it  be  parallel  to  the  base, 
as  the  cirde  is  only  a  kind  of  ellipse  with  ita  foci 
coincident.  Finally,  if  the  cutting  plane  take  audi  a 
direction  that,  beingprodnoedUtwo^  meet  the  oppoeit« 
cone  (or  one  with  its  apex  in  contact  with  that  of  tlie 
one  cut)  the  resulting  section  will  be  a  hyperbola.  I 
am  sensible  that  these  are  not  very  rigidly  scientific 
definitions ;  bat  I  hope  that  they  will  supply  your 
correspondent  with  the  rudimentary  information  be 
requires. 
A  Fellow  op  the  Rotal  AsTBOHoanciL  Societt. 


ON  MOMENTUM  AND  ATTRACTION. 

[119]  ScB, —  Attraction  is  universal  through  aU 
creation,  always  acting  with  no  intermission,  all  matter 
attracting  all  matter.  There  is  therefore  no  room  for 
repulsion ;  the  antagoni<;t  is  motion.  And  the  motions 
of  the  heavenly  bodies  at  right  angles  to  the  line  of  at- 
traction is  ^ven  and  continued  by  attraction  alone. 

Let  the  division  of  forces  explain  Fig.  1. 


LETTERS  TO  THE  EDITOS. 


CWe  do  not  hold  onrselves  responsible  for  tiie  opinions 
of  our  correspondents.  The  Editor  respectfully 
requests  that  all  commnnications  should  be  drawn 
np  as  briefly  as  possible.] 

*.*  All  commnnications  should  be  addressed  to  the 
EnrroB  of  the  Enolish  Mechanic,  81,  Tavistock- 
street,  Covent  Garden,  W.C. 


All  Cheraes  and  Post  Office  Orders  to  he  mode  pay- 
able to  J.  PAsaHOBE  Edwabdb. 


*  I  would  have  every  one  write  what  he  knows,  ami 
as  much  as  he  knows,  but  no  more;  and  that  nut  iu 
this  only,  but  in  all  other  subjects  :  For  such  a  peisuu 
may  have  some  particular  knowledge  and  experience  of 
the  nature  of  such  a  person  or  such  a  fountain,  that  as 
to  other  things,  knows  no  more  than  what  everybody 
does,  and  yet  to  keep  a  clutter  with  this  little  pittance 
of  his,  will  undertake  to  write  the  whole  body  of 
physlcks:  a  vice  from  whence  great  inconveniences 
deriva  their  originaL"— Jfontaijiu't  Euaye. 


CHIEFLY  ASTRONOMICAL. 

[118]  Sir,— I  may  answer  "  H.  A.  C."  (4259,p.  406) 
by  saying  that  it  is  simply  impossible  to  determine  longi- 
tude by  the  aid  of  an  equatorial  alttne^  a  sidereal  clock 
or  chronometer  being  absolutely  indispensable.  More- 
over, with  these  two  instmments,  in  the  absence  of 
transit,  he  can  only  do  his  work  in  an  exceedingly  im- 
perfect manner.  However,  assuming  him  to  possess 
a  clock  and  an  equatorial,  he  must  first  obtain  his 
local  time  as  accurately  as  he  can,  by  inserting  a 
trazsit  eyepiece  into  his  telescope,  leveling  his  decli- 
nation axis  with  all  possible  care,  and  then  taking  the 
transit  of  some  star  as  near  as  possible  to  his  zenith, 
inasmuch  as  (all  vertical  circles  intersecting  in  tiie 
zenith)  his  central  wire  will  be  in  the  meridian  there, 
however  much  it  may  deviate  from  it  in  the  horizon.  If 
now  he  can  get  Greenwich  time  flashed  to  tho  nearest 
post-office  or  railway  station  for  him,  and  compare  it 
with  his  local  time,  the  difference  is  his  longitude.  If 
not,  by  observing  a  sufficient  number  of  occultations 
of  stars  by  the  moon,  and  reducing  his  observations  in 
the  manner  described  in  "Loomis's  Practical  Astro- 
nomy" (pp.  817  <tM«.),  he  will  get  an  approximation 
which  may  possibly  serve  his  purpose.  Using  an 
equatorial  to  obtain  longitude  with  though,  is  a  little 
like  painting  a  watercolour  drawing  with  a  birch- 
broom,  or  shaving  with  a  hatchet. 

The  best  answer  I  can  give  to  the  question  of  "  O.  C." 
(4818,  p.  430)  is  to  teU  him  that  on  the  Slst  of  this 
month  D'Arrest's  comet  will  be  a  little  to  the  W.N.W. 
of  <  Serpentis,  where  he  can  fish  for  it.  It  will  be 
rather  more  tlian  a  degree  from  that  star.  If  •'  Lunar" 
(4,884),  same  page,  will  consider  that  a  certain  small 
portion  of  sunlight  must  be  refracted  by  the  earth's 
atmosphere  within  the  cone  of  her  shadow,  and 
will  further  call  to  mind  the  property  possessed  by  that 
atmosphere  of  reflecting  the  blue  says  of  the  spectmm. 


T!ic  moon  daring  the  hall  journey  from/  throngh  k 
to  a  was  receiving  different  degrees  of  attraction  in  the 
direction  k  e,  so  it  has  acquired  force  eunogh  to  go  on 
to  h  ;  but  the  attraction  a  c  is  now  in  full  force,  draw- 
ing it  aside,  so  it  arrives  at  d  with  the  2nd  force,  that  a 
e  hod  given  it,  but  in  passing  through  d  towards  e  th» 
new  3rd  force  d  e  has  come  into  at^on  and  is  drawing  it 
aside,  so  it  arrives  at/,  where  the  4th  force  /cwill 
draw  it  aside  to  go  on  to  ih,  and  again  round  to  a,  and  so 
keep  on  for  ever. 

When  the  moon  is  coming  down  from  apogee  the  at- 
traction is  not  qnite  at  right  angle8,bnt  a  lime  in  advance, 
so  it  accelerates  the  moon's  motion  till  it  passes  perigee, 
and  then  the  attraction  slightly  retards  till  it  again 
arrives  at  apogee.  Thus  the  average  of  action  is  quite 
at  right  angles  to  the  motion,  which  it  is  continually 
imparting  to  the  moon  in  perfect  equilibrium.  So  there 
is  no  visible  cause  for  alteration. 

But  the  motion  of  a  stone  in  a  sling.  Fig,  9,  is  to  be 
accelerated,  so  it  is  forcibly  pulled  in  always  in  advance 
or  as  a  tangent  to  the  small  circle  in  which  the  hand 
moves,  and  this  pulling  in  increases  the  argency  to  fly 
out  till  its  speed  in  the  large  circle  fully  equals  the 
speed  of  hand  in  the  smaller  circle,  then  adding  his 
own  motion  from  2  to  S  he  lets  go, 

CORSKLniS  VaXLET. 


VABUTI0N8  IN  BAROMETRIC  PRESSimE. 

[130]  Sir, — Will  some  one  kindly  inform  me  as  te 
where  some  information  can  be  obtained  concerning 
the  inflnenoe  on  the  health  of  animals  and  plants  o» 
casioned  by  variations  in  the  barometric  pressure  of 
the  air  ?  We  are  many  of  us  aware  by  our  sensations 
of  the  changes  in  the  weight  of  the  atmosphere.  Some 
observations  mnst  surely  have  been  made  and  oondu- 
sions  arrived  at  regarding  this  important  subject. 

F.  B.  C. 


EMIGRATION. 

[131]  Sir, — ^I  am  glad  to  see  the  emigration  ques- 
tion taken  np  with  go  much  spirit  in  your  oolumiu, 
and  tmst  we  may  glean  some  good  and  nsefol  know- 
ledge thereby.  Emigration  has  become  one  of  the 
leading  features  of  the  day,  having  been  forced  on  all 
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claRaefi  tlikv  from  iha  iiercn'^iCj"  to  nroTiclp  Fwimo  ont-U't 
for  tin*  thonHAHili  of  anemplojeti  -wiio  aro  unabli^  tii  ob- 
tjun  work  iit  homp.  No*,  if  emt^mttoit  i-iflonti'i'Hsivryt 
1  thick  the  intend  m^  pmi|rrant  unglit  to  bo  fariunh^ 
with  tvirfhct  infurmndOD  in  ti^ffiUTl  to  Uih  l>*st  pjwtn;^ 
for  BotUfiUL^at,  HDd  not  fori'cd  Into  anj  colony  nuTt^ly 
bflCftaK  some  purticnbir  <:hi*^i  or  int*rett  nmy  be  beae- 
llfed  thorfby-  It  is  ti  fiut  pntcnt  Ut  nil  Ibftt  skillL'J 
labour  i-inl  ptOfltlctiou  ik  rtpnciintratpd  ill  Ibis  t'ml*.^l 
States,  kiid  Irt>m  h«r  ^onitirm^  imiut^u^i;  nutnnil  re- 
Bdnrot:"^,  mjd  iiit*^lli(r<'in.'«  she  luuHt  HiHUl  bfeoluc  tbp 
comniercbiJ  EaititruMH  of  the  world.  I  d*i  not  ut  lUl  iii^ri^e 
with  *'  Maff|ncloni^e/'  ri^lHtiiig  to  tb*'  portion  of 
Ijofth  Aniiirico,  Cimadji.  I  tMiljGrg  thut  thtr  lirltitLtl  phi- 
tAnthropiatii  oud  nULvuuiuii  may  think  Uicy  &to  doiii^ 
their  ooontry  good  serrioe  by  turning  the  tide  of  emi- 
gration to  Csmidii,  bat  those,  m  »  mle,  vho  escape 
from  Canada  become  violent  enemiea  of  Great 
Britain. 

The  Canadian  paper*  eitimate  the  number  of  native 
Canadians  who  vent  laet  year  gonth  of  the  lake*  and 
the  St.  Lawrenoef  and  exchanged  the  Union  Jack  for 
the  Stars  and  Stripes,  at  80,000.  13,000  emigrants 
landed  to  stay,  and  80,000  who  had  been  living  there 
abandoned  it.  Yoo  may  jndge  from  this,  that  Canada 
has  at  present  nothing  to  set  over  against  the  snperior 
advantages  of  her  great  competitor.  I  should  be  glad  if 
the  following  information  should  be  interesting  to 
**  KanHHB  Emigrant " : — 

Kansas  is  one  of  the  youngest  and  largest  States  of 
the  Union,  ooutaining  62,000,000  acres ;  area,  81,318 
•qnare  miles;  48,000,000  acres  are  yet  unsold.  In  1860 
it  was  a  wilderness,  in  1860  it  contained  107,000  in- 
habitants, in  1867  they  had  increased  to  400,000.  The 
soil  is  very  rich,  from  2ft.  to  6ft.  deep,  will  no  doubt 
produce  heavy  crops  of  all  kinds  of  grain  without 
any  mannre.  Vineyards  and  orchards  have  been  a 
great  saooess  wherever  they  have  been  planted.  The 
whole  State  is  a  rolling  prairie  with  rich  grasses  from 
2ft.  to  4ft.  high.  The  chmate  is  temperate  and  health- 
fol  (oonsumption  being  nearly  unknown)  and  is  very 
favourable  for  stock  raising.  The  following  statistics 
■how  the  immense  increase  in  stock : — 

Id  1860  there  were  18,000  horses.  .1867  ..    150,000 

.,  „  1,400  mules 10,000 

.,  „        87,000  catUe 1,000,000 

„  „        16,000  sheep  . .     „     . .     100,000 

Kansas  has  many  advantages  over  other  States,  for 
west  of  her  lie  the  iron-producing  mining  region  and 
large  Oovemment  posts,  which  will  afford  her  excellent 
markets  for  her  produce  for  years  to  come.  There  is  a 
line  of  railroad— now  cutting  her  in  two  from  east  to 
*««t^which  will  soon  be  completed  to  the  Gulf  of 
Mexico.  Kansas  is  the  land  of  cattle  and  game— the 
jaodotcam,  the  peach,  the  apple,  and  the  pear.  The 
land  is  eveiythin|[  necessary  for  the  sustenance  of  man, 
and  a  land  rich  in  the  elements  of  wealth  and  opu- 
lent eommeroe,  and  the  land  I  should  most  strongly 
recommend  to  the  notice  of  intending  emigrants.  The 
scheme  of  forming  a  body  of  emigrants  to  establish  an 
English  township,  or  as  it  has  been  called  an  "English 
Hechanic  "  colony  is,  I  think,  a  good  one  ;  as  the  ad- 
vantages offered  by  oombination  of  labour  and  capital 
over  uidividnai  enterprise  are  obvious  to  anyone.  I 
■hall,  therefore,  watch  for  a  further  development  of  the 
scheme,  and  would  moat  willingly  support  it,  providing 
that  Kansas  be  determined  on  as  the  new  home.  I 
ought  to  add,  that  emigrants  settling  there  under  the 
Homestead  Act  are  entitled  to  160  acres  of  Government 
land,  or  60  acres  of  railroad  land. 

W.M. 


ntPlMVED  Am  PUMP. 

[12a)  SiH,— lUvins  6*™  I'.Hiirs  in  tliei  Hbch*s-10 
ffom  "  IndTifitoriiiin  "  ntid  other*.  I  eaclosp  yorj  two 
phot(};^liphli  of  njv  itupr»iTed  nir  pnlnp  unir  ut  the 
WtirkaiGQ'B  Hihibitiun,  T«]iai^i].  It  in  in  t^vt^ry  -fl-ny 
porft^ff  in  coufltroution,  hiiiiii^  vrry  t'turto  tnrii,  iind  ns 
yttn  ^-ill  H«o  fTtrm  thi^  phntj>n,  lirinij'^  tbts  nieri.'iiry  in 
^^iiiigi^  dowu  to  the  Hntb  ^jart  of  iin  LiLi;h.  It  i-ihiLuntH 
iTiv  anrorix  tnbOf  "  Jjft.  in  lotij^th,"  to  siifli  Htj  extent 
th'jit  I  nm  olili^oJl  to  ikcluiit  a  »mall  ijiiaiitjty  of  &it  to 
*insnrt!  brilliiiiK-y,  I  liureh^l  otic  iu  liction  aii  yenfn*^  mid 
i;4Lu  wish  for  nothing  bettisr.  It  ^oii^ii^tpi  ot  ii  brji',A 
^nrrt'l  lOin.  in  I+i-nffth  unrl  "Jiii.  bore,  with  II  ttH'tjillii? 
plangcrmechfliiicftlly  fitted.    Thu  ntntfln^. bfn  ia  roni- 


of  music  being  taught  without  teaching  key-relation- 
ship. The  reference  to  tlie  monotony  of  going  over  the 
intervals  of  the  scale  I  presume  alludes  to  a  system 
in  vogne  some  years  ago,  but  which  was  a  great  mis- 
take ;  no  gronnds  for  it  exist  in  the  old  notation. 
Neither  is  tha  modulator  or  musical  ladder  the  ex- 
dojiive  property  of  the  new  notation,  but  I  often  wish  that 
in  elementary  works  it  wcro  more  used  ;  and  with  regard 
to  time,  in  addition  to  the  ban,  there  is  in  instmmental 
music  the  very  effective  mode  of  marking  expression 
by  joining  the  stems  of  the  notes,  and  even  the  old 
noUtion  is  within  the  reach  of  any  desiring  to  attain 
it;  but  I  would  not  represent  a  knowledge  of  its  prin- 
ciples or  beauties  as  of  mushroom  growth,  nor  exclude 
such  requisites  as  industry,  perseverance,  Ac.,  that 
are  good  friends  to  success  in  other  matters  besides 
mnsic ;  but  I  would  demur  to  the  conclusion  that  there 
is,  even  in  the  keys  (which  I  have  always  nnderstood 
was  the  point  aimed  at  by  the  promoters  of  new 
systems),  anything  to  detract  from  its  claim  to  be  the 
"  established  system  of  musical  notation." 

P.  S. — Will  any  of  your  readers  favour  ns  with  the 
origin  of  the  stave  ?  I  presume  there  is  no  doubt 
that  it  represents  the  strings  of  an  instrument,  and 
the  notes  the  finger  touches.  Could  any  notation  be 
more  mosical  ?  Mcsic. 


THE  MICROSCOPE. 
U^]  Sib, — I  am  very  much  interested  in  the  article 
written  by  your  correspondent  Mr.  Pocklington  on 
**  The  Microscope,  or.  Jottings  in  Town  and  Country." 
As  onr  Mechanic  gives  a  lax^e  share  to  the  telescope, 
may  he  not  hope  to  give  the  microscope  a  little  more 
elucidation.  Its  eonstmction,  how  to  make  it,  how  to 
detect  or  test  good  object  glasses,  and,  last  of  all,  how  to 
work  it  with  all  its  accessories,  would,  I  am  sure,  ba 
very  interesting  to  many  of  your  numerous  subscribers 
besides  myself.  Mr.  P.  speaks  fluently  of  mounting 
chalk  fosaUs  in  Canada  balsam.  I  find  it  a  difficult 
matter  to  do  so  without  having  small  air  bubbles,  bat 
I  have  no  means  of  having  the  advice  or  practical  ex- 
peiienoe  of  some  expert  hand  in  mounting,  hence  my 
failure  may  arise  from  that  cause.  Perhaps  your  kind 
correspondent  wonld  not  object  to  give  us  the  advantage 
of  his  experience  on  mounting  objects.  I  have  read 
several  small  works,  but  cannot  succeed  to  my  satis- 
faction. Ak  "Axxodth"  Rbsioiht. 


posed  of  twelve  collars  of  leather  and  a  chamber  of  oil, 
which  you  will  observe  in  your  photo  has  a  cnp  at- 
tached for  supply,  and  a  piece  of  hollow  brass  to  divide 
the  other  pieces  of  leather  at  the  end  of  the  gland.  I 
have  known  this  pump  remain  perfectly  air-tight  for  a 
fortnight.  The  valves  are  made  of  oil  silk,  which  I 
have  practically  proved  to  be  the  best  material  for  the 
purpose.  The  piston  has  a  slot  motion  and  regulated 
crank,  which  adjusts  it  so  as  to  strike  the  top  and 
bottom  of  the  barrel,  which  is  a  most  essential  point  in 
gaining  a  good  vacuum.  The  bottom  of  pistou  has  a 
piece  of  wire  in  its  centre  to  fit  the  valve  hole  so  as  to 
exclade  all  air. 

J.  A.  BUDOK. 


MUSICAL. 


C12S]  Sn,— I  cannot  resist  the  impression  that  the 
whole  of  Mr,  Frayler's  arguments  apply  with  at  least 
equal  force  to  the  established  as  to  the  tonic  sol-fa  nota- 
tion. 1st.  That  a  scl-faist  can  sing  as  well  in  a  flat  key 
as  in  the  natural  key.  Why  should  not  this  also  be  done 
in  the  old  notation?  The  change  of  key  orjpitch  is  much 
more  forcibly  impressed  on  the  mind  by  the  signature 
and  the  change  of  position  on  the  stave.  And  why 
should  signatores  of  three  or  four  flats  or  sharps  be 
perplexing?  they  simply  indicating  transposition  of 
a  third  major  or  mii^cr,  the  scale  containing  three 
major  and  four  mil""  thirds.  It  ought  to  be  glaringly 
apparent  that  iVp.  ecale  thus  transposed  can  only  con 

♦■,||    three  a—  ~^    ."^       _  — tnval   nntAs  .     ^haf   von^A^no  of  41.. 

■even  being 


and  I     r  n*'''™!  notes ;  whai 
«^'j^'^.b»rp«?    Again.  I 


what  remains  of  the 
cannot  conceive 


PRINTINa  MACHINES.— A  HINT  TO  "  OUB  " 
INVENT0R8- 

[125]  SiK, — In  the  last. number  of  the  happily 
absorbed  British  and  JbreifH  KtekanU:,  there  appears  a 
paragraph  coiitaining  some  rather  wonderful  informa- 
tion. A  Mr.  Hector  Orr,  writing  in  the  Journal  of  tha 
Franklin  ZnttiluU,  states  that  "  we  now  have  machines 
which  print  S5,000  impres- 
sions per  hoar."  I  do  not 
doubt  but  that  it  is  possible 
to  miLke  a  machine  which 
khiUI  \>»  ealculattd  to  run  at 
tliii  rut^of  25,000  iwprouiou 
|i«r  honr ;  but  in  aetnal  work- 
in  F>  it  has  nevjr  been  done. 
Hm--  10-feeder,  and  Whit- 
worth's  improvement  of  Hoe, 
are  thri  machines  which  ap- 
proach nearest  to  this  fabn- 
lou!i  number.  I  believe  they 
havo  really  accomplished 
lli.oac  within  the  hour ;  but 
any  attempt  to  drive  them 
l"Tnnd  that  number  haa 
fniliNl.  bi  consequence  of  the 
-l.rHii-  speed  splitting  and 
'  :  the  rollers.  In  these 
i"'«s  the  type  is  carried 
mi  II  large  central  cylinder 
lifounil  which  revolve  ten 
_  ^mallirr  "impression  cylin- 
"^ —  "  — - — =^--  =^dijt<."  Each  impression 
cylinder  has  a  set  of  inking  rollers,  and  the  ink  is  dis- 
tributed upon  that  portion  of  the  large  cylinder  which  is 
not  occupied  by  the  formes.  It  will  thns  be  seen  that  to 
make  20,000  impressions  the  type  cylinder  must  make 
3,000  revolutions  per  hour,  and  each  feeder  most  snp^ly 
2,000  sheets  per  hour — all  accurately  laid,  for  a  devia- 
tion of  a  ^  of  an  inch  spoils  the  appearance  of  the 
paper,  and  as  the  type  surface  would  travel  at  the  rate 
of  over  801n.  a  second,  if  a  sheet  is  sent  to  its  im- 
pression cylinder  only  the  l-80th  part  of  a  second  too 
soon  or  too  late,  it  will  make  a  difference  of  lin.  in 
the  position  of  the  page  upon  the  paper.  I  have 
already  said  that  the  r<^ers  will  not  stand  a  speed  of 
20,000  an  hour ;  but  even  if  they  can  be  made  to  do 
this  I  do  not  beleive  it  possible  to  lay  2,000  sheets 
properly  in  an  hour,  <.«.,  Iwrely  two  seconds  for  each 
sheet.  Now  for  the  "  hint  to  inventors."  I  have  shown 
there  are  two  difflculties  to  overcome — ^rollers  and 
"laying  oa."  The  former  shoold  be  aoft,  yet  tongh, 
elastic  without  being  liable  to  split.  They  are  at 
present  made  of  glue  and  treacle,  glne  and  mola^se?, 
or  glne  and  honey,  in  the  proportions  of  6lb.  of|  glue 
to  1  gallon  of  sugar-house  molasses  for  summer  use, 
and  41b.  of  glne  to  1  gallon  of  molasses  for  winter  use. 
These  are  thoroughly  melted  together  and  poured  into 
moulds.  OoiTosive  sublimate  is  sometimes  added  to 
give  greater  toughness,  at  least  so  it  is  said.  Mow  with 
regard  to  "  laying  on  "  the  way  to  improve  it  is  to  do 
without  it  altogeUier,  and  supply  the  paper  in  a  con- 
tinuous roll,  as  is  done  in  the  Walter  Timet  machine, 
illustrated  and  described  on  p.  628  of  "  our "  last 
volume,  and  in  the  Bollock  machine,  p.  609  same 
volume.    In  both  Uiese  machines  the  paper  is  is  a 
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oontiiiaoDB  roll,  bat  while  the  Timet  machine  takes  ap 
a  great  deal  of  room,  the  Bollock  is  rer;  compact. 
The  former  dirides  the  sheets  after  the  impression,  as 
it  is  onlj  by  the  hold  the  cylinders  have  on  the  paper 
that  it  is  draim  through  the  machine.  The  latter  cnts 
its  paper  jost  as  the  grippers  seize  the  sheet  to  take  it 
nuder  the  first  impression  cylinder.  Both  machines 
damp  their  own  paper.  A  speed  of  11,000  an  hoar  is 
computed  for  the  Walter  machine ;  bnt  in  the  descrip- 
tion of  the  Bollock,  p.  609,  vcl.  x.,  no  speed  is  men- 
tioned. Now  in  any  machine  there  are  three  absolute 
requisites : — The  cylinders  must  be  so  arranged  that 
the  plates  can  be  readily  laid  on,  i.e.,  "made  ready;" 
there  must  be  no  danger  of  any  of  the  parts  coniinitaUy 
"  breaking  down ;  "  and  the  whole  most  be  so  arranged 
that  "  register  "  can  be  easily  made  and  maintained. 
With  these  hints  I  leave  the  matter  in  the  hands  of  "our" 
inventors,  assuring  them  there  is  a  fortune  for  the 
man  who  sncoeeds.  A.  simple  machine  is  more  likely 
to  achiere  thd  desired  resnlt  than  a  complicated  one ; 
bnt  nevertheless,  cattrit  paribus,  a  machine  that  saves 
five  minutes  in  each  hour  has  very  great  attractions 
for  the  managers  of  morning  newspapers.  Beaders 
should  carefolly  examine  the  drawings  I  have  men- 
tioned above ;  and  if  anyone  sees  his  way  to  make  an 
improvement,  I  shall  be  always  happy  to  help  him. 

Saul  Btmba, 


SQUARING  THE  CIRCLE.— CONIC  SECTIONS. 

[126]  Sm, — ^My  approximate  rectification  of  the  circle 
must  yield  the  palm  to  the  one  given  by  "  A  Member 
of  the  English  Mechanic  Scientific  Bodety."  His  plan 
and  Mr.  Penrose's  approximate  triseotion  of  an  angle 
must  be  regarded  by  all  mathematicians  as  very  valu- 
able contribationB  to  the  Ekoush  Msohamio. 

The  remarks  made  by  "  a  Ursai  Hinoris  "  (48S1I  accu- 
rately describe  the  distinction  between  the  ellipse, 
parabola,  and  hyperbola.  It  is  well  to  notice  that  the 
name  hypetbdla  is  not  limited  to  sections  made  pa- 
rallel to  the  axis  of  the  cone,  as  is  sometimes  stated. 
BicHc.  A.  Pbootor. 


CONSTSUiATIOM  NAMES. 
[127]  But,— I  think  the  criticism  on  this  robjeet  in 
the  very  kind  review  of  my  atlas  is  jost ;  and  very 
much  fear  my  new  constellation  names  will  have  even- 
tually to  be  abandoned.  Felis  was  a  name  given  by 
Bode  to  a  constellation  he  invented.  I  thought  of 
Ursula  for  Ursa  Minor  ;  bnt  as  Ursula  is  a  lady's  name 
I  trembled  at  the  thought  that  I  should  seem  to  sug- 
gest that  all  Ursulas  are  tiltte  bran.  It  would  be 
worth  while  to  make  an  effort  to  retain  the  new  and 
much  shorter  names,  using  both  for  a  time,  as  in  my 
introduction.  They  are  few,  and  I  think  they  are 
manifest  improvements.  Some  of  them  were  suggested 
to  me  by  Sir  John  Herschel. 

BioHD.  A.  Pboctob. 


ME.  PBOCTOB  AND  PROFESSOR  PRITCHABD. 
[138]  Sib, — Mr.  Brandon  is  very  personal  while 
objeotiiig  to  personality  in  me.  And  further,  whereas 
I  wrote  only  what  I  knew,  he  rashly  writes  without 
knowledge.  It  sounds  vary  fair  to  s^  that  if  Professor 
Pritchard's  review  on  my  book  is  unjust,  "  tb«  merits 
of  the  book  will  answer  the  criticism."  A  review, 
however,  is  not  written  for  those  who  kam  read,  bnt 
for  those  who  have  boI  read  a  book.  How  t^  iMfit* 
of  a  book  can  convince  those  who  may.  bo  datttsaA-'lrtui^ 
reading  it  by  an  unjust  criticism,  I  leave  Jttt,  Brandon ' 
to  show.  But  as  a  matter  of  fact  evanE  qim  ac^qfkinted 
with  pablishing  knows  that  an  unfMc  review,  if  qq- 
answered,  invariably  does  mischiefs  A#  in  this  cose 
the  whole  loss  woold  have  fallen  on  Mwars.  Ijangp^uts 
ti  Co.,  I  had  a  duty  to  fulfil  in  the  matter. 

I  have  said  that  Mr.  Brandon  writes  without  know- 
ledge. He  throws  out  the  suspicion  that  I  have  tried 
(o  steal  a  march  npon  the  Savilian  Professor  by  send- 
ing a  letter  to  the  EiiaugH  Mkchaitio,  having  refer- 
-"«noe  to  a  review  which  appeared  elsewhere.  This 
personal  insult  finely  illustratos  Mr.  Brandon's  ob- 
jection to  personality.  Let  Imn  now  learn  that,  first,  I 
addressed  a  letter  to  the  same  effect  to  the  paper  in 
which  the  unfair  review  appeared ;  secondly,  Iwrote  to 
Professor  Pritchard  telling  him  what  I  felt  it  my  dntj- 
to  do ;  thirdly,  I  offered  to  send  him  copies  of  all  such 
comments  as  I  might  make,  in  order  that  if  he  thought 
fit  he  might  reply  to  tham  j  fonrthly,  he  hat  sent  me  pri- 
vat^y  a  reply  to  the  three  chief  points  of  my  counter 
oharge.  I  do  not  feel  at  liberty  to  mention  the  terms 
of  this  reply,  and  only  remark  respeating  it  that  it  does 
not  meet  my  statements. 

For  the  rest,  Professor  Pritchard's  quotations  tram 
my  book,  and  the  book  itself,  are  before  the  public-  If 
anyoae  is  anxious  to  take  up  the  cudgels  in  defence  of 
Professor  Pritchard,  let  him  show  that  the  quotations 
a^Aiaicly  made, — that  I  have  reaUy  said  (in  tfftet—niA 
In  words  pieced  together  unfairly)  what  Professor 
Fritohard  has  asserted.  To  such  evidence  I  shall 
gladly  listen ;  but  I  can  allow  no  question  of  my  right 
(with  your  permission)  to  correct  in  your  colunns  what 
I  take  to  be  erroneous  and  unfair  criticisms.  I  have 
made  it  a  duty  to  correct  errors  respecting  scientific 
matters,  errors  affecting  the  repnto  of  others,  all  errors, 
in  fact,  which  touch  on  the  subjects  I  take  interest  in ; 
I  also  carefully  admit  errors  I  make  myself ;  surely  I 
may  bo  allowed  to  correct  errors  by  which,  if  I  per- 
mitted them  to  remain  nnoorrected,  the  publishers  of 
my  work  woold  suffer. 

Lastly,  I  object  as  much  as  Mr,  Brandon  can  to  per- 
aonality,  but  personality  in  attack  is  one  thing,  person- 
ality in  self  defence  is  a  very  different  one. 

Bicouui  A.  Pboctob,  B.A. 


BOMAN  NUMERALS. 

[129]  Sib,—"  J.  R.  W.,"  p.  311  (No.  4048),  asks 
"  How  did  the  Romans  perf oma  onthmetioal  opera- 
tions with  their  Z's,  Y's,  andX's  ?"  I^e  Romans  never 
employed  the  letters  Y  Z  in  their  notation ;  but  I  will 
endeavour  to  explain  their  nse  of  the  characters  of  the 
alphabet  for  the  purposes  of  counting  and  numbering. 
Some  very  ingenious  suggestions  have  been  made  as  to 
the  origin  of  the  use  of  lettors  to  represent  numbers, 
and  one  of  these  certainly  has  some  pretensions  to  be 
the  true  explanation.  It  will  be  allowed,  I  suppose, 
that  the  most  likely  way  anyone  ignorant  of  figures 
would  count  would  be  by  the  use  of  his  fingers.  Thus, 
then,  we  have  from  1  to  10  enumerated  on  the  fingers, 
and  written  with  ten  strokes ;  bnt  it  is  quite  feasible  to 
suppose  that  when  ten  strokes  had  been  written  down  the 
nnmerator  would  make  some  mark  to  show  that  his 
hand  was  full.  We  will  suppose  that  he  drew  a  line  in 
a  diagonal  direction  through  thesa  ten  strokes,  and  it 
is  easy  to  believe  that  in  eudeavouriug  to  shorten  this 
he  would  make  a  character  somewhat  resembling  the 
letter  X.  Then  to  make  100,  as  one  mark  across  the 
unit  stood  for  10,  he  would  very  likely  pat  two  ligatures 
to  the  unit  for  l(io,  forming  a  character  resembling  C, 
which  in  writing  would  soon  be  turned  into  C.  As  ra. 
gards  the  1,000,  the  unit  mark  would  require  three 
ligatures,  which  might  be  mada  somewhat  Itlre  M,  and 
in  course  of  time  would  probably  a«same  the  form  of 
GO,  which  actually  appears  in  print  and  in  inscriptions 
as  C'l3.  Having  arrived  at  these  it  is  em)  to  sa*  that 
Vis  but  the  hall  of  X.  L  the  half  uf  C ,  and  D  Uie  half 
of  Gig.  We  then  have  the  fact  that  in  Itoman  nume- 
rals wherever  the  lesser  symbol  precedes  the  greater, 
under  100  it  is  mjitractal,  bat  alterwaida  it  ia  nMti. 
Thus  the  unit  mark  I,  the  X,  and  the  V  ore  used  as  for 
as  40  I  XL,  10  from  50),  after  which  the  L  is  used  up  to 
XC  (lU  from  100),  C  is  used  as  far  as  400,  after  which  it 
is  reversed  and  the  unit  mark  prefixed  (lo) ;  hence 
D  500),  and  so  on  up  to  1,000,  when  tho  mark  above- 
noticed  is  used  (Cl3),  or  M,  or  the  unit  mark  with  a 
line  over  the  top  ( I ) ;  5,000  is  written  Ipo  or  V,  the  re- 
versed 3  thus  acting  as  our  0,  and  multiplying  by  10  ; 
so  50,000  was  written  IgCKJ.  »ad  by  putting  the  same 
number  of  Cs  before  the  unit  as  reversed  ones  occurred 
after  it,  the  nmuberwas  doubled,  so  CCCI^oa  =  100,000, 
and  lo33l  (500,000)  is  thus  turned  into  a  million 
CCCCIoQop.  One  peculiarity  of  Roman  numerals  is 
worth  mentioning,  viz.,  that  the  various  letters  used  are 
alternately  quintuples  and  doubles  of  the  preceding 
one:  «.ff.  I  x  6  =  V;  V  x  2  =  X;  Xx 5  =  L;  L x  2  = 
C;Cx5=D;  Dx2  =  M.  Whether  the  Roman 
arithmeticians  (if  there  ever  were  any)  bad  arbitrary 
si^pis  to  denote  the  different  values  is  not  known, — cer- 
tainly none  have  been  discovered.  My  own  opinion  is 
that  they  knew  nothing  of  the  science  of  arithmetic, 
and  what  calculations  uey  made  had  to  be  worked  out 
with  the  cumbrous  nnmerals  I  have  endeavoured  to  ex- 
phuu.  BiDL  Byxba. 

FRICTION  WHEELS. 

[ISO]  Bib. — I  see  from  the  fourth  page  of  the 
advertiung  sheet  of  our  present  number  (277)  that 
Messrs.  Forder  de  Go.  have,  either  consciously  or  uncon- 
sciously, adopted  an  old  idea  of  mine  which  I  suggested 
as  far  bock  as  January  li,  l<m,  namely,  the  application 
of  friction  wheals,  to  velocipedes ;  and,  sbrange  to  say, 
about  the  same  time  I  made  a  model  exactly  similar 
to  Fig.  S-in  their  advertisement,  which  is  now  in  the 
l»iwas«in>  at  Messty.  Wil»oa  and  LooMbottom,  of 
Saiptia^,  ii»  j<ans4'  wittl  me  in  taJoi^  oat  a  pro- 
visional patent  for  the  application  of  frictian  wheels  to 
all  kinds  of  velocipedes.  We  did  not  proceed  with  the 
pa^ni  becaosa  we  decided,  after  varione  trials  with 
ordinal^  bu^clas  aide  by  sida  with  one  fitted  up  with 
frict4(m  wheals,  titot  the  advantage  gaiaed  vnu  hardly 
worth  usentionii^ 

On  smooth  boards  the  difference  was  perceptible,  bnt 
the  friction  wheels  by  no  means  compensated  for  the 
roughness  of  the  ordinary  road.  I  feel  certain  that 
improvementa  are  not  so  much  needed  in  the  velocipede 
itself  as  on  the  road  on  which  it  runs.  The  extreme 
ease  with  which  a  well-made  velocipede  moves  on 
smooth  boards  or  flags,  and  the  greatly  increased 
exertion  which  is  reqnirod  when  riding  on  the  high- 
road, show  that  the  impediment  to  progress  is  not  to 
be  loolwd  for  in  the  friction  of  the  bearings,  but  in  the 
roughness  of  the  road.  Wheels  with  india-rubber 
tyres  seem  to  me  to  be  a  step  in  the  right  direction,  as 
a  velocipede  fitted  up  with  them  may  be  said  to  lay 
down  its  own  road  as  it  goes  along.  W. 


HAND-PLANING  MACHINE. 

[181]  Sib, — A  good  drawing  of  a  hand-planing 
machine  (p.  429)  is  given  in  your  current  number.  But 
the  price  quoted  ia  very  heavy,  and  might  discourage 
your  readers  from  attempting  to  obtain  this  nseful 
tooL  I  may,  therefore,  state  that  I  have  made  one  for 
myself  at  a  price  of  about  £10.  It  admits  work  ISin. 
by  14in.  by  Oin.  The  castings  were  made  and  planed 
for  me  by  Pearce,  of  Union-street,  Borough.  They 
can  also  be  had  ready  planed  of  Thomas  Taylor,  7, 
Chester-street,  Holme,  Manchester,  for  £7,  ta]dng  in 
work24in.  by  ISiin.  by  llin.  Mine  works  with  a  rack 
and  pinion  of  7in.  pitch,  and  a  double  handle,  which 
gives  a  longer  stroke  than  the  lever.  Oue  of  the  small 
American  parallel  vices  fixed  to  the  table  serves  to 
hold  small  work,  and  costs  only  £1,  instead  of  £7  10s. 
A  few  carriage  bolts,  costing  about  a  penny  each,  and 
some  iron  dogB  complete  the  machine.  The  work  is 
set  true  fay  a  good  T-square,  and  can  be  removed  and 
replaced  under  the  tool  with  very  little  more  trouble 
than  in  an  ordinary  vice.  W.  H.  Stomb. 


BBINSMEAD'S  HISTORY  OF  THE  PIANOPOBTB 
AMD  A  "LEETLE  "  MORE.— Lettbb  I. 

[182]  Sib,— Having  in  No.  827,  of  the  Eboush 
Mechanic  analyzed   to  the  best  of  my  very  »»»«ii 

ability  Messrs.  Briusmead's  so-callod  improvement*  in 
pianoforte  actions,  I  now,  as  seemeth  in  duty  bound 
proceed  to  analyze  a  new  book  of  the  pianofortel 
which  is  the  production  of  a  member  of  that  fiim,lto 
the  general  goodness  of  whose  productions  (other 
than  literary)  I  can  with  much  pleasoro  bear  testi- 
mony. 

In  justification  of  my  doing  this  I  wiB,  with  your 
permission,  Mr.  Editor,  relate  a  short  passage  in  my 
own  personal  history  which,  for  the  importaat  moral 
truth  and  lesson  of  charity  it  contaim,,  may,  perhaps, 
not  be  unaoeeptable  to  my  fellow-readers. 

Many  years  ago,  a  friend  of  mine,  who  did  the  duty 
to   which  it  pleased  Providence  to  call  him,  by  selling 
tea  and  coffee  in  the  city  for  six  dayi  per  week,  but  who 
instead  of  resting  on  the   seventh,  or  rather  the   Urat 
day,  used  to  preach  what  he  htlitntd  to  be  the  "  word 
in  season  "  every  SundJ^y  morning  in  hij  own  chapel, 
he  being  a  "  master  of  words  "  t. «.,  eloquence,  which 
I  am  not,  I  once  strongly  urged  him  as  a  matter    of 
moral  duty  to  preach  against  oartain  and  sundry  vices 
of  great  cities— 1  may  sorrowfully  add  of  rural  districts 
iLlso— which  I  had  been  writing  in  condemnation  of  as 
stroni^  a»  Off,  very  small  command  of  language  (com- 
bined with  an  amount  of  earnestness  which  those  who 
oniy  kpoikaw  ia  tha  disguise  of  chaff  would  not  givs 
nw  oredit  for)  euahUd  ia«  to  da.    After  some    time 
wortirily  spent  in  thought,  my  old/ricad  wid  to  me,  "  8. 
cannot  makt  duty  for  B.  any  more  than  B.  can  make 
duty  for  H.    Each  sanauVof  tiw  Mutt  High  must  find 
his  own  duty,  »od  do  it,  with  Heaven's  help,  to  the  best 
of  his  ability."  After  such  amoral  lesson  as  this,  which 
I  trust  by  tho  force  of  its  inharent  truth  sunk  deeply 
into  my  mind,  and  assisted  mo  in  after  life  to  jndm 
charitably  of  what  often  seemed  to  me  the  misdirected 
efforts  of  many  whose  gifte  far  eioeeded  mine,  I  felt 
ttiat  it  was  nc*  my  mission  to  call  my  feUow-iabooren 
in  the  Lord's  vineyard  of  knowledge  to  account,  bnt  to 
bear  ny  testimony  to  what  seemetji  good,  and  point  oot 
apparent  evil.  My  friend,  wboiu  loss  I  deplotu,  farther 
said,  "  no  donbt  you  think  1  ought  to  bear  tastinuuiy 
againat  theia  things,  anl  could  1  but  see  that  aydaiDg 
so  would  iadaae  more  good  thau  evil,  it  woold    indeed 
beooue  my  doty  to  do  so ;  but  ]o«  have/elJra  into  the 
vet7  common  error  of  sopposmg  ooa  miM  can  nako 
do^  for  another,  which  error  is  tho  toot  of  sjkl  peraeeo. 
tion."    Since  that  time,  I  have  endeavoaxedto  find  my 
own  doty,  instead  of    presumptucmsl;  Is^a^  othcs 
•wa't  diUiM  for  them-  One  of  those  loond,  at  pcrhaia, 
self-imposed  duties,  is  to  examine,  judge  ol,  ami  ecna- 
menton  so-called  improvements  iu  pianofestA,  aaA 
what  matter  is  published  concerning  their  history.    iB 
the  exeoulion  of  that  duty  I  proceed  to  treat  of  Bdgsi 
Briiwmead'g  "  History  of  the  Piano,"  for  which  I  felt 
in  duty  bonnd  to  pay  Ss.,  or  rather  it.  6d.    M.B.— 
Don't  focget   the  customary  allowance  of  2d.  in  the 
shilling  on  all  new  works  which  competition  savaa  aa 
who  are  rather  copions,  if  not  Utowt,  bojan  ot  new 
books- 

In  a  former  paper  on  the  pianoforte  and  itaoangmw 
I  have  said  that  ite  true  history — certainly  the  tme  his, 
toiy  of  its  early  manufacture  in  England— has  yet  to  ks 
written.  Brinamead's  book  hm  not  induced  me  to  alts 
that  expression  of  opinion,  but  as  the  writer  or  oofls- 
pilar  has  collected  into  a  small  spaceagood  many  facts 
and  si^yings  of  the  order  of  "  things  not  generally 
known  "  about  music  and  musical  instnanonts,  which 
will  probably  much  interest  the  majority  of  readers, 
who  desire  rather  a  brief  precU  on  those  subjeots  than 
to  wade  through  the  ponderous  tomes  of  Hawkins^ 
Barney,  and  a  whole  host  of  by  no  means  lively  Knglith 
and  foreign  writers,  who,  like  the  bhicksmith,  are  sot 
remarkable  for  the  terseness  of  their  style.  I  can 
honestly  recommend  my  fellow  readers  to  follow 
my  example,  and  invest  half-a-crown  in  its  porohasay 
and  when  they  have  "  gone  and  done  likewise  "  I  ven- 
ture to  prophesy  they  will  not  regret  ita  cost.  I  also 
trust  that  some  of  them  at  least  may  be  suHeuntly 
interested  in  this  subject  to  expend  one  w^iniwg  and  six- 
penoe  more  for  an  illustrated  catalogue  thereof,  and 
risit  the  very  remarkable  collection  of  ancient  inatn- 
ments  of  music  deposited  in  South  Kensington  Mnirini 
for  our  "  heddiflcation."  They  are  extremely  «dl 
worth  seeing. 

The  greater  part  of  the  matter  contained  in  the 
earUer  chapters  of  the  work  is  so  good  that  Dr.  Rim- 
bault  thought  it  worth  printing  a.d,  I860,  and  he,  at 
least,  ought  to  be  able  to  select  and  compile  snitabla 
matter  relating  to  the  history  of  music  and  early  muai. 
cal  instruments,  especially  those  having  strings,  with 
or  without  manual  keys ;  bnt  a.s  Rimbanlt's  matter  is 
to  a  largo  extent  copied  from  Hawkins,  Bnmey,  and 
other  older  and  more  modem  writers — almost  verba- 
tim— so  in  Brinsmead  there  is  little  that  is  new,  and 
much  which,  if  true,  is  at  least  unproved. 

One  assertion,  in  page  88,  is  certainly  new  to  me,  Tbe 
author  says  that  Fluuius,  the  talented  inventor,  or 
improver  of  the  lyrachord,  employed  a  cirevlar  bow — 
a  la  hurdy-gurdy — to  vibrate  its  strings,  which  he  saya 
were  moved  to  the  whed  or  bow.  'What  kind  of  wheel 
or  circular  bow  could  bo  made  to  act  on  the  strings  of 
more  than  two  notes  iu  on  instrument  whoso  stdnga 
wore  all  in  the  same  horizontal  phioo  he  leaves,  as  he 
found  it,  a  mystery.  It  is  just  possible  to  make  one 
wheel  sound  the  strings  of  two  notes  if  the  said  wheel 
be  placed  between  them,  and  each  pair  of  strings  moved 
to  it,  but  this  is  not  using  one  circular  bow,  but  tumy  ; 
indeed,  half  as  many,  less  one,  as  there  are  not«s  in  the 
compass  of  the  instrument— (say)  29  bows  or  wheels 
for  00  notes. 
This  assemblage  of  wheels,  yet  further  extended  to 
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more  (hsn  doable  that  naraber,  was  nsed  by  8«bmidt, 
of  Paris,  1806,   for  ooutiiiuing  the  Tibration  of  the 
Btrings  of  a  pianoforte,  tbe  ioue  of  which  vaa  said  to 
resemble  that  of  the  o.vmbal.     Why,  it  would  pnszle 
Apollo  and  the  mtu>es  nine  to  my,  but  this  was  only  one 
of    many  attempts  in  the  hurdy-gnrdy  lino    "  with 
▼ariations."    1  may  enumerate — ftrtit,  John  Ueyden's 
clavecin  riole,  a.d.   1000,  eacoeeded  by  Marius,  a.d. 
1717,  wboee  model  of  a  mechanical  fiddle,  with  keys 
like  a  harpsichord,  is  said  yet  to  be  preserved  in  Paris. 
There  was  also  HolflelU  in  nn,  and  many  others,  not 
to  mention  '*  ye  harpsichordis  wyth  gut  stcynges" — i.e., 
lyrachord,  which  Evelyn  records  that  he  went  to  hear. 
**  This,"  be  says,  "wan  made  Woc^'  by  *a  zone  of 
parchment,'  and  that  it  aonuded  like  a  '  eonsort '  of 
viols."    In  fact,  it  was  a  viol,  it  being  a  bow  instm- 
ment  with  Jlxtd  intervals — i.t.,  oor  chromatic  scale. 
This  is  jnst  the  distinction  between  viols  and  fiddles, 
and  its  action  was  rather  more  practical  than  nsing 
half  as  many  revolving  wheels  as  there  are  notes  in  the 
instroment,  for  it  is  obrioos  that — especially  in  instru- 
ments like  the  harpsichord,  which  has  metal  strings — 
moving  the  strings  to  the  bow  (instead  of  the  prefer- 
able pUn  of   moving  the  bow  to  the  strings)  would 
liave  the  eSect  of  nu^otUing  the  tuning  of  them.     At  a 
later  time  it  was  donu  (under  circumstances  in  which  it 
did  not  have  that  effoot)  in  that  powerful  keyed  bow  in- 
strument, the  dariol  of  J.  J.  Hawkins,  for  in  this  the 
book  which  pulUd  the  string  to  the  very  ingeniously 
constructed    horsehair    rotating    bow — it     was    not 
strictly  a  wheel,  but  an  assemblage  of  horsehair  bows 
inside  a  wheel,  for  its  strings  were  attached  to  very 
long  heliacal  tempered  steel  springs— which  resolved 
almost  exactly  the  same  amount  of  tensile  force  of  its 
waterproof   gat    strings,    whether   they  were   quite 
straight,  or  slightly  defiected  to  moke  them  tonoh  the 
bow.    Under  these  circumstances  their  pitch  was  not 
sensibly  tUtered;  besides  they  were  tuned  when   de- 
flected, BO  as  to  be  in  contact  with  the  bow,  which  it  is 
obviona  the  steel  strings   of   a   harpsichord,  having 
plectra  also,    ooold    not   be   without   great   incon- 
venience. 

Plenios  wonld  have  had  little  inducement  to  torment 
himself  by  making  and  keeping  in  ozder,  duly  rosined, 
half  as  ni&ny  wheels  as  there  were  notes  in  his 
J^yrachord,  for  the  ondlees  bond  had  been  used 
nearly  a  century  before  his  time.  This  is  shown  by 
my  quoCaiiou  from  "Evelyn's  Diary."  Plenius,  who 
was  a  very  clever  fellow,  would,  wo  think,  have  been 
aboat  the  last  man  to  repeat  such  a  mistake.  The 
lyraohord  existed  nntil  177-2  at  least,  tor  one  was  sold 
that  year  by  the  elder  Obrintie.  I  trust  it  is  yet  in 
existence,  and  may  ndom  South  Kensington  Hnsmim. 
To  it  my  fine  oelestina  harpsichord  —  its  oelestina 
stops  were  added  by  Walker,  its  inventor — would  be  a 
worthy  companion,  and  I  folly  intend  it  to  go  there 
wImb  eompletaty  lestoced. 

Is  Brinsmead  the  old  story  that  Plenins  attempted 
to  make  a  copy  of  the  hammer  harpsichord,  known  as 
Fnlke  Oreville's  piano,  makes  its  oostomary  appear- 
ance, but,  as  usual,  no  date  is  given  when  he  made 
this  alleged  nnsucoesstnl  attempt.  To  this  is  added 
that  the  only  pianofortes  manufactured  in  England 
were  those  made  by  him.  If  I  could  suppose  this  true, 
small  indeed  must  I  a^somo  their  number  to  be. 
Trying,  with  small  nncoess,  to  make  a  copy  of  an  ex- 
isting piano,  and  making  pianos  for  sale  is  something 
rather  dissimilar,  and  the  two  statements  are  hardly 
reconcileable.  That  Plenius  both  tried  and  snoceoded 
in  .T^ftVJTig  a  mero  copy  is  very  probable,  for  no  one 
wh.)  has  reotl  his  patents  can  mneh  donbt  he  was  quite 
capable  of  doing  somethiu!^  rather  more  than  this.  In 
fact,  that  he  was  a  person  very  likely  to  succeed  inany- 
thing  ho  attempted.  The  man  who  copied  the  old 
Oerman  and  EQgli(>h  harpsichord  with  gut  strings,  and 
improved  on  it  to  the  extent  he  claims  luving  done  in 
his  patents  (which  contain  abundant  internal  evidence 
that  the  man  who  drafted  their  specifications  knew 
very  well  what  he  was  writing  about,  even  if,  as  was 
the  practice  of  his  time,  they  are  remarkable  for  the 
absence  of  specific  in^ttmctions) — who  anticipated  re- 
fined modem  practice  by  clothing  the  mortices  in  his 
keys — who  double  pinned  his  long  bridges  (an  improve- 
ment not  universally  adopted  by  square  pianoforte 
makers  imtil  about  1820),  and  effected  other  improve- 
ments which  modem  pianoforte  makers  use  daily, 
little  knowing  to  whom  they  are  indebted  for  their  in- 
trodnetion,  was  not  likely  to  foil,  even  in  his  first 
attsmpt,  to  perform  so  simple  and  merely  mechanical 
an  operation  as  the  making  a  mere  copy  of  a  hammer 
harpsiohord  is.  No  inventive  power  is  needed  for  this, 
but  I  shoiild  be  glad  to  be  referred  to  the  authority  on 
which  the  writer  states  that  he  afterwards  not  only 
made  pianos  for  sale,  which  is  quite  possible,  but  that 
he  was  the  on^  man  in  England  who  then  did  so.  On 
the  contrary,  file  great  probability  is  that  this  copy, 
when  made,  was  like  the  original,  so  weak  in  tone  that 
a  Pleoiss,  aoonstomeil  to  what  were  then  considered 
tolerably  powerful  harpsichords,  wonld  have  regarded 
itastbeuder  Kirkman  did  the  piano  of  that  daite 
ganeally,  *•  a  very  poor,  weak  affair  indeed." 

Besides  being  very  weak  in  tone,  this  copy  was  pro 
bably  also  very  imperfect  in  its  mechanism.  Some  of 
the  earliest  pianos  did  not  even  have  their  hammers 
supported  on  centres  or  hin<;es,  but  merely  had  strikers 
fixed  in  Hte  key — in  fact  the  old  tangent  of  the  clavi 
chord  with  some  olothiu^  on  the  top  of  it.  With  this 
kind  of  action  it  was  absolutely  needful  that  the  finger 
ahonUI  b«  lifted  instantly  after  the  string  was  struck 
or  its  fibrations  would  have  been  stopped  or  damped 
by  tha  clothed  tangent  or  strikers  acting  on  it  as  a 
damper.  I  saspeot  this  is  at  the  bottom  of  what  we 
read  about  performances  by  "  a  maestro  accostomed  to 
the  tonoh,"  Ac.,  indeed,  he  must  have  been  exceedingly 
well  accustomed  to  snoh  a  tonch  to  produce  much  effect. 
It  was  not  nntil  hmg  after  this  time  that  Bnglish 


pianoforte  makers — and  in  this  respect  they  take  the 
lead  of  their  Continental  brethren — appreciated  and 
carried  out  the  instruction  of  their  father  in  the  art, 
Christofali,  who  expressly  says  "that  this  kind  of 
(hammer)  harpsichord  should  have  much  thicker  ilriofi 
than  the  common  sort,  for  then  the  objection  that  its 
tones  are  weak  doth  not  to  much  apply,"  Since  his 
time  we  have  greatly  improved  his  instruction.  Messrs. 
Broadwood,  and  other  first-rate  makers,  now  use  No.  17 
or  No.  16  wire  on  middle  C ;  and  I,  being  a  dissatisfied 
person,  constantly  engaged  in  trying  to  improve  and 
make  well  better  than  well,  have  gone  far  beyond  this, 
I  having  employed  No.  2G  wire  with  great  advantage 
for  that  note,  by  altering  the  length,  the  place  at  which 
the  hammer  strikes  it,  and  increasing  the  weight  of  the 
latter.  This  is  what  our  American  coosins  would  term 
a  "  pretty  considerable  "  advance  on  No.  7  or  8,  pro- 
bably the  largest  wire  the  father  of  the  art  ever  used 
for  that  note ;  for  I  doubt  not  ho  soon  experienced  the 
difBcnlty  of  making  the  frame  strong  enough,  as  then 
constructed. 

The  aathor  goes  on  to  repeat  the  old  story  that 
the  piano  did  not  *'  at  once  "  supersede  the  harpsichord. 
It  wonld  have  been  a  very  nunsual,  not  to  say  unpre- 
cedented, circumstance  if  it  had.  Not  to  mention  the 
very  grave  defects  in  tone  and  toueh  oi  all  the  early 
pianofortes  known  to  have  existed  in  Enghud,  of  whose 
mechanism  I  have  representations — for  Christofali's, 
which  is  far  in  advance  of  them  all ,  does  not  seem  to  have 
been  known  in  this  country  until  a  few  years  ago-^I 
raay  just  remark  that  it  is  not  very  common  for  new 
things,  however  good,  to  supersede  old  things  "  at  once." 
We  old  fogies  know  very  well  in  our  hearts  (at  least  we 
should  he  afraid  to  deny)  that  young  ladies  and  gentle- 
men are,  like  all  other  new  ((Jy.  green)  tilings,  for 
superior  to  ourselves,  their  progenitors.  Of  course  the 
improvement  in  each  Eucceedlug  generation  is  quite 
manifest,  at  least  to  the  angels  which  are  in  Heaven, 
who  view  the  human  race  from  a  high  standpoint,  if  not 
to  our  own  imperfect  perceptions;  bat  somehow,  these 
clever  young  people  don't  push  a&  from  our  stools  and 
Muperude  ta  "  at  once."  We  elders  have  a  prescriptive 
right  to  be  allowed  a  reasonable  time  to  **  ^e  out." 

Brinsmead  leaves  the  early  history  of  the  manufac- 
ture of  the  pinna  in  England  just  where  he  found  it — 
i.e.,  in  outer  darkness  ;  he  throws  no  light  on  it  what- 
ever. More  than  thirty-five  years  ago,  my  old  friend 
Joseph  Kirkman,  Esq.,  said  that  not  only  had  it  not 
then  been  written,  but  that  ho  much  doubted  if  any 
one  survived,  even  at  that  long  past  time,  excepting 
himself,  who  combined  a  memory  extending  back 
into  the  last  century,  with  access  to  authorities  in 
the  archives  of  so  old  a  firm  as  his  own.  He  then  pro- 
mised to  write  his  history,  but  has  not  yet  done  so,  and 
I  fear  never  will.  Rimhaolt  collected  a  great  deal  of 
information  concerning  keyed  instruments  in  use  an- 
terior to  the  piano,  but  no  very  great  amount  of  undis- 
puted facts  concerning  its  early  monufaature  in  Eng- 
land, and  this  subject  continues  in  "enter  darkness. " 
Of  coarse,  as  usual,  we  are  told  all  the  early  specimens 
of  English  manufacture  were  grands.  It  may  well  be 
so,  for  Fnlke  Oreville's  pianos  were  all  most  certainly  of 
thisform,  just  as  the  earliest  of  continental  manufac- 
ture of  which  we  have  any  record,  viz.,  Christofali's,  isa 
hammer  harpsichord,  i.«.,  an  imperfect  grand ',  piano. 
Strange  to  say  we  have  squares  considerably  older  thou 
any  grand  known  to  exist  of  English  make,  for  the 
earliest — or  rather  its  name  board,  the  instrument 
itself  is  lost — bears  the  name  of  Americas  Backers, 
fecit  A.D.  1776.  Messrs.  Tschudi,  Broadwood,  &  Co. 
did  not  commence  to  make  grands  until  17U1,  but  they 
sold  squares  ten  years  before  that  time.  1  strongly 
suspect  they  or  Robert  Stodart,  perhaps  in  conjunction 
with  Backers,  made  the  first  grand  piano,  properly  so 
called,  produced  in  Kuglaud  ;  I  meuu  on  instrument 
with  hammers  only,  not  hammers  added  to  jacks,  for 
although  the  additiott  of  hammers  really  converted  the 
harpsichord  into  an  instmment  capable  of  expression, 
which  were  commonly  termed  harp»icbordt  on  which 
you  can  play  piano  and  forte,  harpsiohord  being  yet 
the  principal  or  leading  name  of  the  instrument ;  and 
it  seems  probable  the  Americas  Backers  (of  which  we 
only  have  the  name  board)  may  have  been  one  of  this 
kind. 

The  Habmosiocs  Blaoksxith. 


jnst  so  the  tme  pbrenolbgitt  iofsrs  Iron  a  large  brain- 
case  or  cranium  a  large  brain  within  it,  and  trom  that 
/act,  in  accordance  with  the  observations  of  oil  com- 
parative anatomists  on  the  cerebral  hemispheres  of 
man,  and  what  we  with  great  self-complacence  term 
the  lower  animals  —  he  also  infers,  ctBtcri9  partfrtis, 
greatsr  mental  power,  for  it  is  no  less  true  of  nervous 
than  it  is  of  muscular  tissue,  that  quantity  is  the  ex- 
ternal sign  of  power.  That  the  phrenologist  also 
assumes  that  he  can,  from  differences  in  the  local 
growth  of  brain,  infer  greater  aptitude  for  certain 
kinds  of  mental  activity  is  quite  true,  and  it  is  only 
when  he  draws  these  inferences  that  he  steps  beyond 
the  path  of  the  mere  physiologist ;  but  these  special 
inferences  do  not  affect  the  main  principle  one  jot» 
that  size  of  brain  is,  caterii  paribut,  an  indication  of 
mental  power.  It  only  eaahlea  liim  to  indicate  the 
kind  of  mental  activity  a  given  brain  is  likely  to  be 
capable  of. 

The  physiologist  who  infers  from  the  muscolar 
development  of  Mr.  Btrong-in-the-arm  that  he  can 
exert  great  force  does  not  presume  to  say  on  what  kind 
of  labour  that  force  is  habitually  exerted ;  he  never  says 
of  one,  this  is  an  oarsman— of  another,  this  man  is 
accustomed  to  nse  the  plane  and  the  saw,  or  to  wield 
the  axe  or  blacksmith's  sledge  hammer,  or  that  he  is  a 
miner  or  artilleryman,  but  simply  that  his  arms  fit 
him  for  the  various  labours  of  persons  engaged  iu  such 
labours  as  I  have  enumerated ;  and  he  can  do  this  as 
well  blindfolded  as  with  his  eyes  open.  So  likewise 
can  the  phrenologist  manipulate  and  judge  the  heads 
of  the  people  as  well  with  bis  eyes  shut  as  with  them 
open ;  but  there  is  all  the  difference  between  judging 
the  kind  of  work  a  given  head  is  likely  to  be  capable  of 
doing,  and  determining  the  apecihc  work  it  habitually 
does.  This  is  as  far  beyoud  the  province  of  phre- 
nology as  it  is  beyond  the  ability  of  a  stranger  to  the 
individual  whose  pericranium  is  undergoing  manipu- 
lation, and  to  expect  it  of  the  former  is  about  as 
reasonable  as  to  expect  it  of  the  latter,  for  he  obriously 
cannot  determine  by  the  mere  external  form  of  a  brain- 
case  whether  it  belonged  to  a  poet  or  a  philosopher — 
an  author  or  an  editor — although,  if  his  eyes  are 
"thorooghly  open,"  and  artistically  educated,  it  might 
not,  from  his  peculiar  physiognomy,  bo  quite  impossi- 
ble to  distinguish  the  latter  from  the  former,  for 
Minerva  herself— although  feminine  and  .strong-minded, 
even  if  she  wore  ringlets  or  a  chignon  (which  is  not 
on  record  in  Rollin)— could  hardly  have  had  the  assur- 
ance to  ape  the  ambrosial  curls  of  Olympian  Jove. 
ThB  HABXONtOUS  Blacksuith. 


IRON  IN  BATTERIES. 
pSi]  Sib,  —  Yonr  correspondent,  Thomas  C. 
Haines,  says  he  is  inclined  to  think  that  iron  has  not 
received  much  attention  as  a  positive  element  in  a 
battery.  I  beg  to  inform  him  that  it  is  well  known  that 
iron  stands  next  to  zinc  in  the  Ust  of  electro-posiUvo 
metals,  zinc  being  the  highest  of  the  two.  Many  use 
zinc  and  iron  torn  galvanic  battery.  When  such  is  used 
cast  iron  is  the  best,  because  out  of  every  100  parts  of 
common  cast  iron  sixty- five  parts  are  carbon  and 
thirty-five  parU  iron.  This  explains  how  cast  iron 
stands  so  electro-negaUve  to  zinc.  The  reason,  I 
believe,  why  iron  is  not  so  much  used  in  the  galvamo 
battery,  though  being  highly  electro-positive  to  copper, 
carbon,  *c.,  is  beoanse  it  is  octed  upon  so  farionsly  by 
acids,  and  not  an  easy  metal  to  amalgamate ;  tboogh 
cheap  in  the  first  place,  it  is  dear  in  the  end. 

A.  J.Jabiias. 


[1851 


MODUS  OPERANDI. 
Sin,  — Does  "  Xenophon"    (4'270)  wish  for 


PHRENOLOGY. 

[1331  Sin, — For  so  ""umble"  a  correspondent,  as 
lowly  as  a  mere  blacksmith,  to  give  utterance  to  opinions 
dillenng  from  those  of  so  august,  sublime,  and  sago  a 
personage  as  an  editor  seems  almost  Ute  majetly  ;  but, 
just  as  the  "  slaves"  of  old  Rome  had  their  Saturnalia, 
so  your  humblest  of  slaves  would,  although  in  abject 
fear  of  your  wliip,  exercise  a  similar  license  by  asking 
if  you  were  not  lately  jnst  a  leetle  bard  on  the  poor 
phrenologists,  when  you  triumphantly  enqnired  if  they 
were  able  to  distingnish  astronomers  from  gastrono- 
mers, poets  from  parsons,  engineers  from  engine- 
drivers,  or  solicitors  from  surgeons — in  a  word,  the 
profession  of  the  "party"  whose  pericranium  they 
manipulate  blindfolded;  and  whether  this  is  not  rather 
too  much  to  ask  ? 

Without  committing  myself  to  the  acknowledgment 
of  belief  in  all  so-called  phrenologists  have  put  forth, 
I  may  just  say  that  I  believe  the  foundations  of  this 
so-ctiiled  science — which,  after  aU,  is  only  one  dirision 
of  human  physiology — are  well-ascertained  physio- 
logical facts;  for  what  scientific  physiologist  can 
dispute  that  fundamental  one  that,  eieterU  parihu§,  liie 
is  the  almost  oniveTSf^  external  indication  of  power 
both  of  nervona  and  tnoscular  tissoe. 

When  we  see  oZ^'s  »"»  ot  great  girth,  and  we  find 
its  muscles  hard  ^Thealthy,  we  feel  perfectly  justified 
in  inferring  tln^^J^is  capable  of  exerting  great  force ; 


the  simplest  mode  of  obtaining  the  metal  from  a 
mixture  of  the  oxides,  4c.,  he  names  ?  If  so,  the  best 
and  simplest  mode  wonld  be  to  distU  with  an  excess  of 
potassium.  The  sodium  wiU  distil  over  pure,  and 
fused  magnesium  remain  behind  with  the  unaltered 
potassic  hydrate.  .  . 

The  simplest  mode  of  obtaining  magnesium  from  its 
hydrate  is  to  fuse  it  with  sodimn.  The  best  way,  tiiough, 
is  to  first  convert  it  into  the  doable  ohlondo  of 
ommoniom  and  magnesium  and  then  fuse  with  sodiom. 

Sodium  is  oblnined  from  iU  carbonate— most  simply 
by  distillii^  with  potassium,  most  eoononuooUy  by 
converting  it  into  the  tartrate,  mixing  with  charcoal 
and  distilling.  Four  ounces  of  sodic  carbomite  by  this 
means  wiU  yield  one  and  a  half  ounce  of  sodium. 

Potaaainm  is  obtained  moat  simply  by  distilling  at  a 
white  heat  the  oxide,  or  hydrate  rather,  with  carbon, 
or  else  by  decomposing  by  a  powerful  battel?.  "  » 
most  eaaly  prapared  by  igniting  the  tartrate  with  ehar- 
ooal  and  distillmg  at  a  bright  red  heat.  Six  ouncea 
of  potassic  hydrate  wiU  yield  UtUe  more  than  one  of 

not  ASUQIIl  • 

A  porcehiin  incased  graphite  crarible  ^^^P««e 
most  durable  for  such  work,  and  wiU,  I  think,  best 
suit  "A  Student "(*27-2).  „  ■„   ,     .v  ii 

If  "  J  "  (1286)  will  apply  to  Gnfiln's  they  wiU 
doubtlessly  furnish  him  with  a  detaUed  dMonpUon 
with  iUnstrations  of  their  gas  furnace,  which  by  a  bttlo 
manipnbition  is  readily  converted  into  muffle  fimiace 
ofa  very  superior  description.  It  uses  from  20  to 
'300  cubic  feet  per  hour,  as  may  bo  needed. 

E,  H.  (4298.)  Chloride  of  silver  turns  blue  from  de- 
composition. .    lI 

p  8  —One  of  your  correspondents  wishes  to  ImoT 
the  date  of  the  Metrical  Act.  From  a  copy  of  the 
Swidard  nwasures  of  this  commission,  pnnted  for 
nri^ate  use  of  the  members.  I  find  it  to  be  known  aa 
1804,  the  ysar  of  tiie  oomuussion. 
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THE  SAFETY-VALVE  LEVER. 
[186]  8iE,— I  send  yon,  for  the  benefit  of  my  brother 
Tenders,  the  followmg  experiment,  conducted  by  me 
withm  the  last  month,  on  the  safety-valve  lever,  show- 
uig  thiUlhe  effective  pressure  of  a  tapered  lever  may 
be  calculated  with  as  much  facility  and  with  suffi- 
«ient  accuracy  for  aU  practical  purposes  us  a  poraUel 

The  first  was  a  paraUel  lever  of  the  followinR  dimen- 
«ionB— VIZ.,  length,  22-75in. ;  distance  from  the  ful- 

a^lb°  """  ''*°'™  **'  ""^  ™'"'  ^'"^  '•  """^  '"*'«''' 
22-751n.  ^  2  =  11373in.  =  half  the  length  of  lever. 
ll-375in.  -1.  Sin.  =  3-7916-  =  the  ratio  of  the  dis- 
tance from  the  fulcrum  to  the  end  of  the  lever,  to  the 
■distance  from  the  f  ulcmm  to  the  centre  of  the  valve. 
8-7910 
2-875 


CJPLY  29,  1870. 


18!)o«0 
265412 
80332H 
75632 


10-y008500 
Effective  pressure  by  calculation     . .     lOlb.  Hoz. 
'•  ..  dj-namometer       101b.    Soz. 

The  second  was  a  tapered  lever  of  the  foUowini!  di- 
mensions—viz.,  length,  22iii. ;  distance  from  the  ful- 
crum to  the  centre  of  the  valve,  2-75in.  ;  breadth  of  the 
lever  of  the  fulcrum,  l-5iu. ;  breadth  at  the  end  Jin.  • 
and  weight,  41b.  2oz. 

The  only  thing  to  be  obsened  in  calculating  the 

effective  pressure  of  a  tapered  lever  is,  to  diminish  the 

half  of  the  lever  by  the  difference  of  the  taper. 

11m.  -  |in.  =  Jiu.  .-.  llin.  -  Jin.  =  lojin.  or  10-87.>in. 

2-760  )  10-375  ( 3-772  =  ratio  of  the  two  arms 

8250 


21250 
11)250 

20000 
19-250 

7500 
5500 


8-772  =  ratio  of  the  two  arms. 
4-125  =  weight  of  lover. 


18S0O 
7544 
3772 


1508H 

15-559500 
Effective  pressure  by  calculation  . . 
»»  »»  dynamometer 

THOa.18  J.  O'COSNOR. 


151b.  8oz. 
151h.  4uz. 


that  a  contmnous  discharge  of  artiUery  will  draw  rain 
in  cloudy  weather.  Many  miUtorj-  men  have  noticed 
this  and  it  is  well  known  that  many  of  our  modern 
battles  have  terminated  in  a  deluge  of  rain,  as 
Waterloo.  Long  practice  of  artillery  has  been  known, 
even  m  India,  frequently  to  draw  rain  ;  and  it  has  been 
remarked  that^he  practice  of  our  Volunteer  ArtiUery 
IS  often  followed  by  a  rainy  evening. 

My  attention  was  particularly  called  to  this  fact  upon 
the  occasion  of  the  Sultan's  visit  to  this  country. 
Vi  herever  he  went  he  was  followed  by  rain.  It  was  so 
when  he  went  to  the  City— to  the  renew  at  Spithead— 
and  especiaUy  to  that  at  Wimbledon,  where  he  sat  on 
horseback  m  drenching  rain— although  not  a  drop  had 
fallen  until  the  rounds  of  artiUery,  which  announced 
his  ai  rival,  had  been  discharged.  I  wrote  a  letter  for 
insertion  m  the  Tim,,,  with  a  view  to  draw  attention  to 
this  matter,  being  confident  that  U  our  men  of  science, 
who  have  accompUshed  such  wonders  in  other  direc- 
tions, could  be  induced  to  take  it  up,  something  would 
1..-  done  for  our  relief.  My  letter  was  dated  Wednes- 
day, the  15th  nit.,  and  iu  it  I  asked  whether  an  explo- 
sion of  gunpowder  would  jiroduce  tlie  same  effect  us 
the  firmg  of  artillery.  The  editor  did  not  think  my 
letter  worth  publishing,  but  the  quesUon  I  asked  was 
answered  the  foUnwing  day  by  the  explosion  of  the 
(.overnment  Powder  MiUs,  at  Waltham  Abbey,  which 
was  foUowed,  as  is  weU  known,  by  some  hours' of  rain, 
e.xt*u<Uug  into  the  surronndiui  counties.  Such  an 
explosion  would  certainly  cause  a  concussion  of  the 
atmosphere,  wliich— drawing  the  clouds  together— 
would  produce  thunder  and  lightning,  and  rain ;  and 
<hd  so  on  tins  occasion,  reaching  in  a  circle  as  far  os 
1;.0  mUes  from  the  scene  of  the  (Usaster.  We  aU  know 
what  a  npple  or  wave  wiU  reach  the  shore  when  even  a 
smaU  stone  is  thrown  into  a  pond.  And  if.  as  I  have 
heard,  the  firing  of  a  gun  wUl  cause  a  dead  body,  hid  at 
tlie  liott<jm  of  a  pool,  to  rise  to  the  surface.  I  iau  weU 
heheve  that  the  explosion  of  gunpowder  niav  cause  rain 
to  lau  from  clouds  passing  over  us,  whicii  otherwise 
would  empty  themselves  into  the  German  Ocean 

If  the  insertion  of  this  letter  in  your  valuable  paper 
will  draw  the  attention  of  tlie  right  men  to  tliis  subject, 
1  believe  agriculturists,  aU  over  England,  wiU  be 
greatly  your  debtors.  ]{_  p 

ELLIPSOGRAPH. 

[140]  Sin,— Sincfl  hist  I  wrote  on  this  subject  I  have 
roughly  tried  each  of  the  plans  shown  above,  and  with 


MUTUAL  LMPRO^'EMENT  SOCIETIES. 

[137]— In  your  valuable  paper.  No.  264,  page  89,  I 
«ee  a  letter  on  "Mutual  Improvement  Societies. 
English  Mechanic."  Ever  since  I  first  read  that 
letter  I  have  had  a  desire  that  one  should  be  formed  in 
the  town  where  I  residi-  (Dewsbury,  Yorkshire),  as  I 
think  It  would  be  both  instructive  and  interesting  to  be 
able  to  discuss  with  some  of  my  fellow-townsmen  the 
many  topics  which  are  weekly  under  review  in  the 
Mechanic. 

I  do  not  wish  to  take  it  upon  myself  to  call  a  meet- 
ing, as  I  had  rather  hear  the  ideas  of  some  of  my 
fcUow-Bubscnbers.  I  would  suggest  that  if  a  meeting 
as  caUed.  it  may  be  away  from  a  pubUc-housc  or  tavern. 
I  hope  some  one  besides  myseU  may  think  it  worthy 
of  notice.  F.  H    S 

LATHE  CONSTRUCTION.— TO  "J.  K.  P." 
[138]  Sib,- I  hail  the  arrival  of  your  most  compre- 
hensive journal  as  one  of  the  greatest  pleasures  of  the 
week,  and  must  add  my  testimony  to  the  zeal  and 
abUity  with  which  it  is  now  conducted.  I  did  onci^give  it 
up,  when  I  found  proposals  for  emptying  leaking  ships 
by  a  lyphoH  seriously  entertained,  and  other  childish 
matters  filling  up  valuable  space,  Afui.  nous  avom 
chayi  tela.  I  have  derived  great  benefit  from  the 
vanons  papers  on  lathe  construction,  and  I  would 
endorse  yonr  correspondent's  request  that  some  such 
proficient  as  "  J.  K.  P."  ghonld  give  a  complete  de- 
BCTiption,  lUnatrated  with  working  drawings,  of  a  lathe 
which  combines  aU  the  latest  improrementa. 

I  am  very  anxious  to  obtain  information  as  to  the 
construction  of  Lo  -e'a  medallion  cutter,  as  I  wonld 
ynah  to  construct  one,  and  I  cannot  find  that  it  has 
evei-  been  described  in  your  pages.  I  have  never 
either  seen  MesBm.  Kennan'i,  of  DnbUn,  very  ingenious 
geometno  cutter,  mentioned  in  our  journal.  It  is  » 
beantiful  tool,  and  onuuuente,  flat-sided  pedestal,  te 
«8  no  other  tool  cui.  H.  D.  C,  Capt.  R.  E 

Gibntllar.  . 

ARTILLERY  DISCHARGES  AND  RAIN. 
[189]  8ai,— A  eotttinned  drought  in  this  country 
IS  BO  uncommon  th»t  the  attention  of  our  scienUfic 
men  baa  not  been  drawn  to  the  question  whether  such 
a  calamity  may  not  be  mitigated  if  not  averted.  The 
want  of  rain  has  already  cost  ua  milUons,  and  it  is  time 
we  railed  this  important  question.    It  is  a  known  fact 


a  30in.  connecting  rod  to  a  Cin.  ellipse  I  can  s.aro.ly 
perceive  auy  error  iu  the  curve.  Iu  each  fi-un-  C  i's 
centre  of  expanding  crank  C  D,  aud  1)  K  the°coniiect- 
mg  rod  witU  the  pencil  P,  the  distance  P  1)  in  each 
case  being  -422  of  D  E  or  1  —  i.  which  iu   this  case. 

with  the  connecting  rod  Cin.  long,  is  equal  to 
6  X  -422  or  2-53in.,  which  will  bo  right  for  projecting 
circles  in  isometrical  drawing.  I  think  the  easiest 
guide  to  make  for  tlie  end  E  would  be  as  I  have  drawn 
It,  with  a  smaU  roller  kept  in  contact  with  a  short 
straight-edge  by  means  of  an  elasUc  band.  I  have 
shown  the  base-piece  as  made,  of  sheet  iron  about 
l-12m.  thick,  with  a  gap  iu  the  middle  and  feather 
edges  to  place  on  one  axis  of  eUipse.  and  tt  broad 
arrow  to  be  brought  into  contact  with  the  other. 

The  lower,  Fig.  ■>.  wonld  probably  be  the  best  for 
showing  the  eUipses  for  this  purpose",  as  the  half  ex- 
hibited IS  generaUy  all  on  one  side  of  the  major  axis 
and  in  this  plan  the  two  halves  of  that  half  match  each 
other,  or  are  symmetrical,  whUe  in  Fig,  1,  the  oval  is 
symmetrical  about  the  major,  and  not  the  minor  axis 
In  case  of  the  whole  elbpse  being  required  it  might  be 
drawn  haU  at  a  time,  first  on  one  side  of  axis,  and  then 
reversing  the  instrument,  for  the  other  half,  or  better 
sUU  the  whole  struck  iu  from  both  sides,  and  the  mean 
of  the  two  taken  with  a  French  curve.  Thii  wonld 
eearcely  be  necessary,  however,  except  -with  a  short 
connecting  rod,  or  with  the  largest  ovals  that  the  in- 
Btrnment  wiU  take  in.  I  have  drawn  the  connecting 
rod  only  four  times  the  length  of  the  ellipse  shown 
and  Fig.  1  is  quite  equal  to  drawing  one  of  21in.  long 
The  gap  is  much  deeper  than  necessary,  as  I  have  made 
it  semicircular,  which  it  has  to  be  in  any  other  instru- 
ment. These  things  could  be  turned  out  very  cheap 
and  I  should  think  wonld  pay  an  instrument  maker  to 
bnng  out.  The  base  of  Fig.  2  would  have  to  be 
Bomething  like  a  capital  Y,  and  wonld  he  made  of  wood 
J.  K.  P. 

CHEAP  GAS. 

••rl*^^  Sir,— In  my  letter  (p.  854)  on  the  subject  of 
Cheap  Oaa  "  I  made  some  remarks  upon  the  present 
Btate  of  gas  manufacture,  the  rehiUve  interest  of  the 
gas  companies  and  their  customers,  as  bearing  upon 
the  qnestoon  under  consideration,  but  I  aim  stated 


that  I  only  ref ernd  to  U  in  order  that  we  migU  mt  at 
the  real  state  of  tt,  aue,  „d  did  not  wi^to^JS 
that  part  of  the  subject,  observing  that  in  doing  thiTwe 
musteipectobjectiom.  from  parties  that  wereStoSrtS 
in  the  existing  gas  companies.  "»™»»«i 

I  am  glad  to  see  that  I  have  helped  to  ventiUta  thU 
important  subject,  but  I  certainly  felt  not  «  ittjfc  ^ 
prised  to  find  , p.  370  of  yonr  number  for  tte  M. 
nst.   our  weU-known  and  valued  contributor  "  sSmi^ 

Tn  mffelter™  "'^"'^'''''''''^^K^^  "^ "''^^ 
I  little  thought  that  we  should  have  to  class  kim 
amongst  the  interested  parties  from  whom  we  must  b? 
prepared  for  objections  in  our  attempts  to  reduce"^g« 
mU»  and  had  he  advanced  any  scieitific  facts  or  a4S! 
meuts against  my  statements  lam  sure  that  aU  rour 
readers  including  myself,  wonld  have  felt  much  obUaed 
to  him  or  such,  aswe  already  are  for  his  valuable  a^SS 
upon  "Electncity,"  4c.,  4«.,  which  I  am  8n«  a^T^^ 
with  deep  interest  and  attention  by  thousan^^f^ 
fellow  subscribers  to  the  English  Mechanic 

But  I  fear  our  talented  electrician  has  ratheV  lost  hi. 
temper  upon  my  having    unknowingly    trod  on    hS 

abou"t'"gaT"     "^  ""'  '''  ""  ™"*»  «th«  ^ 

I  do  not  think  your  readers  wiU  care  much  to  know 

what  he  or  I  thmk  of  each  other's  knowl^ge  aW 

gas,  nor  do  I  wish  to  flU  your  ralmible  spioe  with 

STeTtlfnfT"''..'""','"  '■«'«™''"  -U^ti^ctTyl^a^^ 
r„r.^l^  '^*  """Reading statements,"  heisboiS 
to  prove  such  a  sweepmg  and  dogmatic  assertion-  bnt 
he  does  not  do  this,  for  the  rert^  hi.  leJSr^.  to 
fac    to  confirm  what  I  stated  regarding  the  extaSiiS 

0  the  hydrocarbon  vapours  from  the  |«  in  the^^ 
of    manufacture;    but    he  does  «t  teU  ns    whS^ 

Twl'IfA'',."'"*'"^  af«t-viz.,  that  the  iUnnWi.^ 
pow  er  of  the  gas  IS  lowered  thereby.  .^iiu»viuK 

I  could  add  much  on  this  point,  and  show  that 

m.„.  "  i  *  ^''^'^*-  ^y  *»"'i^  »•«»"  "  false  state- 
ments" and  gas  quacks,  icTwldch  is  rather  sta^mi 
^guage ;  but  as  the  whole  subject  of  ■•  g^SaS^ 
IS  to  be  found  tuUy  expUined  in  My  of  the  gi^wafks 
hJv-  P"<="«l/''emi.tiT,  "d  aU  tt.  tric^Sfdl^^ 
have    been  often  eipowrf,  it  i,  no  o.e  "Sigma,"  « 

AnTif°i^!f.™"''"  'T^-'°  ""<"  ■»"*  ^  ^  eyes. 
And  If  he  classes  such  writer,  aa  Letteby,  Frmnklind. 
Defnes,  Itenten  and  others  a.  ga.  quacks,  becans.^ 
ttey  have  proved  the  doings  of  tta  gi^onTpaaleslo 
^aT  to^"  "  '  ''^  ^  proud  to  be  aSeim  gu 
It  is  very  weU  known  that  a  ton  of  eoalwiU  yieU 
gas,  differing  in  quality  and  in  g^antitf,  aeeordiig  to 
the  manner  in  which  it  is  treated  in  the  r«tort»-tf  the 
one  case  giving  off  a  fine  and  brilliant  gas  ol  less 
quantity ;  and  ui  the  otter  case  producing  a  Urger  quan. 
«.(»,  but  of  very  inferior  gas,  of  which  tte  consmners 
are  obliged  to  use  more  to  obtain  requisite  light,  aud 
husonr  gasbUls  are  found  to  get  heavierVind  the 
public  suffer. 

The  conclndmg  part  of  "  Sigma's  "  letter  is  reaUy 
>ory  rich  indeed,  for  while  he  teUs  us  it  is  our  own 
fault  that  tte  price  of  gas  is  so  high,  he  takes  care 
not  to  admit  tte  fact  of  tte  handsome  dividends  that 
have  been  paid  to  the  shareholders,  and  of  tte  boniu  in 
addition,  to  avoid  tte  letter  of  tte  law,  which  restricts 
their  dividing  a  liigher  dividend. 

I  do  not  think  that  I  need  take  any  notice  of  tte  ofT- 
haud  way  in  which  the  question  of  carbnnitting  gas  is 
also  disposed  of.  Let  your  reader,  try,  and  ttey  will 
soon  find  "  facts  are  stubborn  things,"  and  wortt  a 
host  of  such  sneers,  which  are  so  evidently  prejudiced 
that  they  wiU  go  for  nothing  -witt  all  retlectiuK 
minds. 

In  reply  te  the  questions  of  "  Cheap  Gas  "  (p.  888), 
regarding  the  size  of  his  burner,  he  had  better  try  a 
smaller  size  than  that  he  has  been  using,  or  he  will 
find  no  saving  in  tte  quantity  of  gas.  The  best 
burners  are  the  new  brass  patent  ones,  sold  for  Sd.  by 
Hulett,  56,  High  Holbom.  The  No.  2  gives  a  light 
equal  to  nine  candles,  which  is  a  better  result  than  I 
have  found  w-ith  tte  old  burners. 

In  reply  to  tte  second  question,  I  have  always  ob- 
tained the  best  carboline  or  carbnrine  from  Heasn. 
Woodward  4  Co.,  2,  Mint-street,  Borough,  8.E.  It 
is  simply  Ught  naphtha  with  uneitracted  bouide,  ob- 
tained from  coal  tar,  or  shale.  Messrs.  Carles*  and 
Blagden,  of  Hope  Chemical  Works,  Haeknay  Wick, 
also  seU  tte  "  carbnrine  "  at  Ss.  6d.  a  galloi,  obtained 
from  petroleum,  bnt  it  does  not  give  so  fins  nsoUs  or 
prove  cheaper  in  the  end,  as  it  consume*  quicker  and 
gives  less  light.  C.  D.  C. 

SH0RTH.4ND. 
[142]  Sib,— WiU  you  kindly  allow  me  space  for  a  few 
lines  by  way  of  a  reply  te  Mr.  Grierson's  remarks  respect- 
ing the  comparative  meriU  of  Lewis's  and  Pitman's 
systems  ?  I  am  a  writer  of  Pitman's  phonography,  and, 
notwittstanding  aU  the  "  complications  "  of  which  Mr. 
Orierson  speaks,  I  completely  mastered  the  system  in 
about  nine  months,  without  more  than  three  hour* 
practice  per  week  during  tte  whole  time. 

1  think  it  is  nnfair  for  Mr.  Orierson  to  quote  from 
the  lltt  edition  of  Phonography,  in  his  endeavours  to 
prove  its  inferiority  te  Lewis's  system,  for  if  his  only 
object  be  to  direct  "Heimit"  to  tte  best  system  of 
shorthand  he  should  make  a  oomparison  between 
Lewis's  system  and  phonography  <u  it  U  ratter  than 
at  it  was;  ttough  I  by  no  means  admit  that  tte  lltt 
edition  of  Phonography  was  in  any  respect  inferior  to 
Lewis's  system. 

A.B  I  do  not  desire  to  trespass  largely  on  yonr  space, 
I  wiU  at  once  proceed  to  review  Mr.  Grierson's  remarks 
on  the  vowel  scale  of  tte  system.     He  objects  to  the 
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munbar  of  Toweli  In  Mr.  Pitmao'i  ■y«t«m  withont 
ihowing  anjthuig  in  Ijewis's  vhieh  will  in  any  way 
sompenutte  <or  tba  eomctntu  obtainable  by  osing  ths 
ixteaded  TOwel  scale  of  Pitman.  Aooording  to  his  own 
idmiaaion,  Mr.  Orieraon  has  no  means  of  aaoertaining 
rbetber  a  vowel  in  Lewii's  lystem  shoold  be  read 
lefore  or  after  a  oonwmant,  for  he  s«yi,  "in  the  former 
Ltewia'a)  syitem  it  is  not  of  the  least  oonseqnenoe  on 
rhich  side  of  the  consonant  a  rowel  is  placed.  It  is 
luorted  as  near  its  proper  sitnation  as  oonvenient, 
ttherwise  its  position  is  immaterial.'*  The  cou- 
«qneiice  of  this  is,  that  the  writer  of  Ijewis's  system 
las  to  gum  where  the  vowels  should  be  placed  when  he 
xnnes  to  read  what  he  has  written,  even  if  they  are 
Liuerted  in  the  manuscript.  Hov  mocb  moie  dimeolt, 
then,  most  it  be  for  a  second  person  to  read  this  system 
vUh  any  degree  of  tlneucy.  This,  then,  is  a  very  pro- 
minent defect.  Ur.  Onerson  proceeds  to  state  that 
Mr.  Pitman  has  six  different  positions  for  the  vowel; 
bnt,  on  the  contrary,  he  has  only  tkrtt — viz.,  at  the 
beginning,  middle,  and  end  of  the  cObsonant;  bat,  in 
srder  to  insnre  accuracy  and  to  avoid  the  possibility 
>f  wiiat^Ving  a  third  position  vowel  for  a  fint  position 
rowel,  the  third  place  vowel  is  written  before  ttu 
tecond  eoneonant  instead  of  after  the  Jint,  and  the  second 
[>lace  ehort  rowel  is  written  before  the  second  consonant 
K>  distingoish  it  from  a  second  place  loHtf  vowel.  Then 
bearing  in  mind  that  the  vowels — with  few  exceptions 
— are  only  inserted  in  shorthand  correspondence  and 
EOAgazines,  is  there  not  an  obvious  advantage  in  the 
arrangement  adopted  by  Mr.  Pitman?  In  Pitman's 
system  the  reporter  may  with  perfect  safety  umit  all 
rowels,  with  the  exception  of  aboat  fifty  Ka(i«r«l  over 
the  whole  of  the  £iiyluk  loneuagi.  Bo  far  as  the  con- 
sonants are  concerned,  enoogh  has  jbeen  said  in  other 
Letters,  but  1  may  be  permitted  ,to  say  a  word  or  two 
apon  the  prefixes  and  affixes.  Mi.  Pitman  uses^his 
Bigns  representing  ei^ht  prefixes,  and  (w<ir«  si^s  re- 

S resenting  as  many  affixes.  Of  these  the  majority  are 
isjoined  from  the  body  of  the  word,  thns  rendering 
their  character  clear  to  the  reader,  and  it  must  be 
patent  to  the  moet  casual  observer  that  the  nearer  the 
number  of  signs  employed  for  the  representation  of 
prefixes  and  affixes  approaches  the  number  of  prefixes 
and  affixes  so  represented,  the  less  difflonlty  wiU  be  ex- 
perienced in  deciphering  what  has  been  written.  Mr. 
Oriarson  also  takes  exception  to  thennmber  of  signs  em- 
ployed for  the  aspirate,  and  tells  us  that  Lewie  represents 
it  with  a  character  writin  «•  muek  leu  time  than  a  dot. 
Perhaps  Mr.  Orierson  will  inform  nswhat  this  character 
in.  For  my  own  part  I  cannot  conceive  an^  character 
which,  by  itself,  will  occupy  less  time  in  writing  than  a 
dot.  Immediately  after  tms,  Mr.  Orierson,  in  a  very 
triumphant  manner,  proceeds  to  ridicule  Mr.  Pitman's 
method  of  donbUng  consonants  by  the  addition  of 
initial  and  final  hooks.  "  Why  all  this  complication," 
says  Mr.  Orienon,  "  Lewis  has  nothing  of  the  sort." 
Is  its  absnrdi^  or  osclessnesa  proved  bemuse  Mr.  Lewis 
has  nothing  of  the  sort  i  Certainly  not.  Mr.  Qrierson 
goes  on  to  state  that  Mr.  Pitman  has  nothing  eorre- 
eponding  to  Lewis's  "  key  symbols,"  and  only  twenty- 
four  "  grammalogues,"  as  compared  with  Lewis's 
108  "  definite  contractions  for  smul  words."  Mow  this 
is  not  quite  correct,  for  Mr.  Pitman  hae  marks  corre- 
sponding to  Mr.  Lewis's  "  key  symbols,"  and  upwards 
of /owr-fcaadred  '^grammalogues"  instead  of  twenty-four 
as  represented  by  Mr.  Orierson.  Not  only  so,  but  there 
are  only  about  fifty  of  these  which  require  committing 
to  memory,  for  the  remainder  are  remembered  almost 
withont  effort. 

In  oonolusion,  allow  me  to  remark  that  any  careful 
observer  of  Pitman's  system  will  fail  to  find  any  "  per- 
fectly unnecessary  rules  and  regulations,"  and  that  if 
Mr.  Orierson  mil  give  himself  the  little  trouble 
necessary  to  learn  Pitman's  system  before  ho  passes  an 
authoritative  opinion  on  it,  he  will  probably  avoid 
making  a  number  of  other  errors  similar  to  those  he 
has  already  made.  Hebbbbt  Clabks. 


[143]  StB,— As  Mr.  Orierson  (page  400)  invites 
sorrections  and  criticisms,  will  you  allow  me  to  state 
that  he  ought  not  to  have  quoted  from  the  "Phono- 
p-apbio  Teacher,"  which  is  only  for  learners,  but  from 
he  "  Maanal,"  where  he  would  have  found  seventy- 
ire  "grammalogues,  or  letter-words,"  for  ordinary  use, 
nd  about  SOO  for  reporting.  This,  I  think,  puts 
aewis's  108  contractions  into  the  shade.  Mr.  O. 
irings  up  all  his  old  arguments  against  Pitman's 
yatam— each  as  the  numb«r  of  different  positions  for 
he  vowels,  te.  It  is  qnite  a  sufficient  answer  to  all 
hia  to  say  that  the  aileg|ed  diffleulties  exist  only  in 
fvax  correspondent's  imagination. 

Phonographers  themselves  do  not  complain.    I  am 

rare  that  amongst  the  "  cloud  of  witnesses  "  who  have 

irritten  toou  Siditor  in  defence  of  Pitman,  there  will 

Bot  be  foaad  one  complaint  on  any  of  the  points  stated 

by  Mr.  O.    We  are  also  told  that  Lewis's  system  is  as 

phonetic  as  Pitman's.    This  is  not  the  case.    Pitman's 

Is  the  only  system  which  is  phonetic  in  the  true  sense 

»f  the  word.    Lewis's,  in  company  with  all  other  steno- 

tphio  methods,  is  Just  as  much  phonetic  as  our 

B  0  alphabet,    and  no  more.     Mr.  O.  ridicules 

for  giving  a  character  to  the  sound  ZH.    It  is 

oient  to  s«y  that  the  sound  exists  in  the  English 

'taguage,  and  therefore  no  phonetic  alphabet  would  be 

bmpleta  without  a  corresponding  sign.     If  Lewis's 

mhabet  is  phonetic,  where  is  his  sign  for  ZH  t 

[In  comparing  different  systems  of  shorthand,  three 

Biad  features  oogfat  not  to  be  overlooked — brerity. 

Bed,  and  legibility.    And  I  contend  that  on  all  these 

tree  points  phonography  carries  off  the  palm.    As 

Igards  brevity,  it  has  been  found  that  the  average 

kmber  of  strokes  required  to  write  a  word  in  ^ono- 

laphy  is  one  and  a  quarter.    As  regards  speed,  it  is 

•«  generally  admittea  that  the  resooroes  of  phono- 


graphy are  superior  to  those  of  any  other  i^stem ;  and 
its  superiority  in  the  matter  of  legibUity  has  been  so 
fully  proved  by  previoos  correspondents,  that  I  should 
almost  imagine  Mr.  Oriarson  himself  has  conceded  the 
point.  Mr.  O.  challenges  any  one  to  show  any  com- 
plexity in  Lewis's  system.  This,  I  contend,  is  not  a 
fair  test.  The  absence  of  what,  to  an  outsider,  might 
seem  as  apparent  complexities,  simj)ly  proves  that  the 
system  is,  in  its  earlier  stages,  a  htUe  easier  for  the 
beginner,  but  it  is  almost  sure  to  result  in  what  has 
been  found  to  be  the  weak  point  of  all  stenographic 
systems — ^viz.,  an  inferiority  in  brerity,  speed,  and 
legibility.  To  say  that  the  decline  of  stenography  and 
the  spread  of  phonography  is  owing  to  the  deairness  of 
the  former  and  the  cheapness  of  uie  latter  system  is 
not  correct.  A  man  who  is  going  to  adopt  reporting 
as  a  profession  would  scarcely  stick  at  giving  half  a 
guinea  for  a  book  if  it  was  superior  to  all  others.  The 
very  fact  of  sixteen  out  of  the  nineteen  reporters  on 
the  risiM  parliamentary  staff  using  phonography 
speaks  volumes;  for  the  post  is  ouewhioh,  above  all 
others,  will  put  to  the  severest  test  the  capabilities  of 
any  system  of  shorthand. 

I  will,  in  conclnsion,  beg  those  of  your  readers  who 
are  contemplating  learning  shorthand  to  remember 
that  the  "  proof  of  the  pudding  ieinthe  eating  ;  "  and 
when  those  who  are  eating  the  padding  are  loud  in  its 

? raises,  the  grumblings  of  an  outsider  go  for  vary  little, 
t  is  absurd  to  suppose  that  phonography  could  have 
supplanted,  as  it  certainly  has  done,  all  other  systems 
of  shorthand,  both  amongst  parliamentary  reporters, 
and  throughout  England  and  America,  if  it  had  not 
been  found  soffleiently  can  to  learn,  and  it  its  resources 
as  to  brerity,  speed,  and  legibility  had  not  bean  found 
superior  to  those  of  any  other  system.  W. 


[144]  Sni,— When  in  No.  271,  your  "Hermit" 
quietly  asked  you  to  stir  up  your  "  small  army  of  short- 
hand writers "  in  his  favour,  he  most  not  have  ex- 
pected that  nearly  yoor  whole  force  took  it  for  granted 
that  he  wished  to  join  the  "  battalion  of  reporters."  I 
have  known  very  many  of  both  saxes  who  became  pro- 
ficient writers  of  shorthand,  and  nsed  it  continually 
for  their  own  purposes,  who  never  had  a  notion  of 
doing  reporter's  dnfy.  A  vsry  small  peitsentage  of  all 
who  now  practise  shorthand  use  it  for  reporting  pur- 
poses ;  wmlst  those  who  use  it  for  "  taking  notes,"  even 
if  they  do  not  print  them,  and  whose  note-books  re- 
main "  sealed  "  to  the  uninitiated,  count,  in  the  United 
Kingdom  alone,  as  your  "  small  army."  Oonsidering 
the  "  Hermit "  as  hot  one  of  the  many  who  would  wish 
to  acquire  an  easy  and  aocnrate  system,  and  one  that 
would  not  involve  much  time  in  its  mastery,  I  took  it 
on  me  to  point  out  (in  Mo.  S74),  a  mode  of  trying  the 
merits  of  different  systems  now  much  upraciatad ;  for 
I  do  believe  that  at  ths  very  beginning  of  oor  sciancca 
student  of  it  can  judge  dearly  enough  between  ths  rivals. 
In  that  belief  I  again  reeommend  a  oomparison  of 
alphabets,  and,  as  a  matter  of  course,  a  oomparison  of 
their  junction  tables.  As  to  vowels,  they  may  be  after- 
wards selected.  As  an  interesting  part  of  edneation,  I 
wish  to  see  the  advaneaof  shorthand ;  bnt  I  assure  yon 
that  I  care  little  what  system  trinmphs.'prorided  it  be 
good  and  sound,  and  judged  of  by  its  own  merits,  apart 
from  its  many  admirers.  Mao  D 


MB.  LOCKYEE,  MR.  PKOCTOR,  AND  SATOBN'S 
RIMOB. 

[14S]  Snt,— I  do  not  like  to  see  men  of  science 
pitching  into  one  another ;  bnt  if  they  will  do  it  let  us 
have  fair  play.  In  your  iMt  number  Mr.  Proctor 
says,  "  I  once,  evolved  from  the  depths  of  my  moral 
consciousness,  the  fact  that  in  certain  parts  of  Batom 
the  sun  is  concealed  by  the  rings  of  the  planet  for  snch 
and  such  intervals.  'This  remark  struck  Mr.  Loekyer 
as  worth  appropriating,  and  aeoordingly  it  appears  in 
his  '  Elementary  Lessons  of  Astronomy,  *c.'  "  I  do 
not  wish  to  be  hard  upon  Mr.  Proctor,  but  I  might  ask 
whose  "  remark  he  thonght  it  worth  while  to  appro- 
priate "  ?  I  assure  him  that  Dr.  Dick,  in  more  tnan 
one  of  his  very  popular  works  on  astronomy,  pointed 
out  the  same  fact  before  Mr.  Proctor  was  bom.  The 
idea  evolved  by  Mr.  Proctor  Is  one  which  almost  every- 
body acquainted  with  Saturn  is  stmek  with. 

LUKB  THB  IilBODBXB. 


THE  FLUTE. 
[146]  Sib,— I  am  sorry  that  I  have  been  nnabla  to 
respond  before  this  to  your  courteous  inritation  to 
follow  out  the  subject  of  the  Boehm  flute,  but  must 
apoloraze  if  I  have  unintentionally  misled  your  readers 
in  lesSing  them  to  suppose  I  eonld  give  mach  more  in- 
formation on  the  subject  I  regret  that  such  is  not  the 
case,  but  perhaps  a  few  remarks  that  I  intended  to  have 
sent  in  my  first  note  to  yon  may  be  of  some  interest  to 
them. 

There  are  two  descriptions  of  bore  in  common  oia; 
one  is  called  the  conical  bore,  that  is,  the  interior  of 
the  instmment  gradually  increases  in  diameter  from 
the  smallest  end  to  the  top  of  the  middle  joint,  the  head 
being  cylindricaL  "The  other  is  termed  the  cylindrical 
bore  (the  same  as  the  clarionet).  On  this  system  the 
instrument  is  of  the  same  diameter  from  the  lowest 
part  to  the  top  of  ths  middle  joint,  and  the  head  coni- 
cal, decreasing  upwards.  The  bore  of  the  Eqnisonant 
flute  differs  from  both  of  the  above  for  the  follirwing 
reasons : — Taking  the  human  voice  for  a  model,  it  wiU 
be  found  that  every  different  sound  has  a  different  size 
or  diameter  of  the  larynx.  Masioal  instruments  are 
based  upon  the  same  pnneiple— for  instance,  the  pipes 
of  an  organ  are  gradually  shortened  in  the  ascending 
scale,  bat  the  mere  act  of  shortening  is  not  sufflcieut,  I 


they  must  also  vonr  <■  dtosMtsr.  A  similar  change  of 
diameter  is  obserrabla  in  the  string  of  a  pianoforte, 
harp,  Ac. 

If  a  flute  be  mode  with  a  cylindrical  bore,  it  follows 
that  every  sound  must  have  the  same  diameter  of  tube, 
and  oonseqnently  be  in  direct  opposition  to  nature. 
The  Eqnisonant  flute  is  based  on  the  principal  that  each 
note  should  have  its  true  and  naturu  diameter  of  tube, 
hence  the  notes  are  equal  throughont  (a  point  of  great 
importance,  as  on  the  old  flute  it  waa  often  impossible 
to  give  the  desired  expression  to  a  musical  phinue,  be- 
cause the  accented  and  emphatic  notes  of  the  passage 
were  obliged  to  berendered  by  some  of  its  weakest  tones). 

"  Another  Flautist "  (8974)  may  obtain  the  Eqniso- 
nant flute  at  85,  Percy-street,  Tottenham  Court-road, 
and  the  prices  vary  from  eight  to  thirty-five  guineas. 
J.  T.  O'Brien  (40H3)  may  make  his  flute  sharper  by 
cutting  the  head-joint  shorter.         H.  T.  LzFTViCH. 

P.S. — Just  before  sending  this  off  I  received  yonr 
impression  of  July  15,  containing  a  note  from  Mr. 
Chapman  (78),  who  eulogizes  the  old  flute  so  much  is 
five  paragraphs  that  I  was  quite  astounded  to  find  that 
in  the  sixth  he  had  himself  abandoned  it.      H.  T.  Ii. 


COMPOSinOM  OF  THE  EimAM  BODY. 
[147]  Sib, — In  the  Food  Department,  South  Ken- 
sington Musenm,  there  is  a  case  (No.  1)  that  attracts 
much  attention,  since  it  is  intended  to  illustrate  the 
natnre  of  the  materials  of  which  the  human  body  is  con- 
structed. As  the  subject  is  one  of  interest,  and  perhaps 
not  generally  known,  I  will,  with  your  permission,  oflfer 
a  few  remarks  upon  it.  Chemistry  teaches  ns  that  all 
substances  are  either  simple  or  compound.  To  Om 
former  the  term  "  element "  is  applied.  When  two  or 
more  elements  combine  together,  a  compound  is  formed. 
The  human  body,  like  idl  other  substances,  can  be 
analyzed  or  separated  into  its  component  pajis ;  and 
assuming  the  average  weight  of  a  man  to  be  11  stone, 
or  l&41b.,  the  following  may  be  considered  as  the  quan- 
tities of  compounds  or  "  proximate  principles  "  that 
bnild  np  the  human  fabric : — 

lb.  ox.  gr. 
I  Watbb,  a  compound  of  oxygen  and 

hydrogen  gases  . .  . .     Ill    0      0 

S  OXLATIKX,  entariig  into  the  oomposl- 

tion  of  bone,  skin,  and  other  tissues      15    0      0 
8  Fat,  forming  the  so-called  "adipose 

tissue"  13    0      0 

4  PaOBPHATB  or  Lnsx.   This  is  the  chief 

mineral  constitnent  of  the  bones . .        5  18      0 

5  Fibrin,  found  in  the  muscles,  also  in 

the  clot  and  globules  of  the  blood. .        4    4      0 

6  ALBtmsH,  a  constituent  of  the  blood 

and  nervous  tissne  ..  ..       4    8     0 

7  Cabbona'TB  of  LncB,  tonnd  In  the 

bones  . ,  . .  . .  . .        1     0      0 

8  Cai.0BU>£    or    Sodidh,    or  common 

salt.    It  exists  in  the  blood  or  other 

secretions         . .  . .  . .       0    8  876 

9  Flvobiob  or  OiLcnnc,  or  flaor-spar. 

It  is  a  eonstitu^t  of  the  bones,  and 

the  enamel  of  the  teeth  . .  . .        0    8      0 

10  BCLPKATB  or   BODA  \  (01  170 

11  Cabbokatb  or  Soda       I  P"?"^^,)     0    1    72 

12  Phosphate  or  Soda       >uiUieblood-\     o    0  400 
18  Phosphaib  or  PoTASB  )  »"»  tusues  ^^    o    0  400 

14  Pbboxidb  or  Iboh,  constituting  the 

colouring  matter  of  the  blood       . .        0    0  ISO 

15  PaogpBATX  or  Potash,  found  in  the 

blood  and  tissues  . .  . .        0    0  100 

16  Pbobphatb  or  Maqicbsia,  found  in 

the  bones  ..  ..  ..        0    0    76 

17  Ohlobidb  or  Potabsioii,  mat  with  in 

the  blood  and  tissues       ..  ..        0    0    10 

18  SiuoA,aocarri]ig  in  the  hair  and  teeth       0    0     8 

164  0  0 
These  compound  substances  or  "  proximate  principles," 
when  resolved  into  their  simplest  forms,  famish  ns 
with  the  following  list  of  elements  and  their  quantities: — 

lb.  oz.  gr. 
1  OxTOEic,  a  gas.    The  quantity  con- 
tained  in  the  body  would    fill  a 
space  equal  to  1,800  cubic  feet      ..     Ill    0      0 

3  Cabboh,  a  solid,  familiar  in  the  form 

of  charcoal        ..  ..  ..      31    0      0 

8  Htdbooxx,  a  gas.  The  lightest  body 
in  nature.  It  would  occupy  nearly 
8,000  cubic  feet 14    0      0 

4  Kitboobn,  a  gas.    It  fills  a  space  of 

more  than  40  cable  feet . .  . .        8    9      0 

5  CAI.DIDII,  a  metal.    It  is  the  base  of 

lima 3    0      0 

6  PaosPHOBUs,    a  solid  of  a  very  in- 

flammable character       . .  . .        1  12  190 

7  Cblobixe,  a  gas  of  a  yellowish-peen 

ooloar.      With    sodium   it    forms 

common  salt      . .  . .  .."08  883 

8  S111.PHIIB,  a  solid,  commonly  called 

brimstone 0    3  319 

9  Soonm,  a  metaL    It  inflames  in  con- 

tact with  water 0    3  116 

10  Flvobinx,  a  gas.     With    calcium  it 

forms  fluor-spar  ..  .•        0    2      0 

11  PoTAsatuM,    a    metal.       It    readily 

oxidizes  and  inflames  in   sontact 

with  water         0    2  290 

12  Ibon,  a  well-known  metal    ..  ..        0    0  100 

13  MAOKXsnjK,  a  metal.    It  boms  with 

a  brilliant  light,  forming  magnesia        0    0    13 

14  SlucoN,  a  non-metallic  body.    It  is  the 

base  of  flint  and  sand     •  •  •  •        0    0      3 


154    0      0 
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1  not  at  8h.  53m.  in  the  afternoon  of  the  31th.  Hercury 
itft  in  sapwior  ooqjimctionwith  the  son  on  the  38th, 
is  in  comjanotion  with  that  Inminary  on  the  37tfa  at 

20tn.  a.in. 

Vtiy  has  "  F.BJL.S."  disoontinaed  to  gire  as  the 
lo  of  rising  or  setting  of  some  of  the  planets  ? 
;i  roust  be  acknowledged  by  all,  that  it  is  far  more 
isonant  with  reason  to  giro  ns  the  right  ascension 
1  d«olination  of  the  son,  or  the  longitade  iu  the 
iptie,  than  to  state  that  his  right  asceuaion  is  (on  the 
;  Jaly,  1870)  6h.  10m.  S0-48s.,  and  his  declination  ast" 
'£^•7  '  X.,  and  that  he  is  "  cotuequtntlD  "  in  Oemini, 
.  Tlte  inference  or  deduction  is  illogicaL 
VTh;  do  the  compilers  of  the  "  Nautical  Almanac  " 
ckon  from  that  important pointoalledtheflrstpointof 
>?  Yon  hare  his  right  ascension  computed  from  this 
»iai,  as  well  as  Itis  longitade,  &o. 

The  "  Firth  point  of  view  "  is  therefore,  as  jon  are 
leased  jocosely  to  term  it,  of  far  greater  importance 
lan  the  outlines  of  a  faboloos  animal  In  short,  we 
ater  to  say  that  the  son  is  iu  (the  sign)  as,  and  not 

ttbe  oonstellatian)  !!• 

O.  FiBTH. 

GEOMETBICAL  APPBOXIHATIONS. 

1154]  Sm,— I  herein  enclose  some  of  my  geometri- 
J  approximations  inserted  in  the  PkUciofkieal  Mafa- 
n^,  stimnlated  by  Mr.  Proctor's  in  yoor  number 
'  the  Hthinut.,  page  8T6,  his  L  G  being  simply  one- 
rth  of  V^  •  O  B  or  0  G,  producing  8-141-121.*  The 
•ie  Mr.  Willich  gave,  in  his  "  Popular  Tables,"  a  nearer 
pproach,  and  were  my  nomeritukl  triangolut  oonvert- 
>le  to  a  geometrical  appendage  it  would  be  very  dose. 
on  perceivv  I  found,   from  considering  3150000  — 

4U00  =73S that (9000000 -8007  ='A)  ^i giveaai41S»Ue 

.ud  affixing  (1300  -  3)  A,  or  368e79S3014,  we  ham  w 
me  to  lt>  decimals.  The  first  portion  is  representable 
>y '  tracingi  a    semicircle,    diiuoeter    1000,    applying 

V  50»     +     18«  =  L-3007  as  a  chord,  and  reducing  the 

wpplemontary  chord  in  the  ratio  of  the  ordinates  to 

the  aUcissa  of  ^  and  -L  of  tha  diameter,  prodaeing  a 
o  0 

chord  exactly  eqoal  to  V31416l«*i9. 

Page  874.— Although  as  an  oM  Fellow  of  the  Royal 
Astronomical  Sodety,  I  rejoice  at  the  further  extension 
>f  the  **  family  likeness  **  between  the  constituents  of 
>ther  planets  with  our  own,  yet  is  it  not  premature  to 
mppoue  their  chemical  elements  are  exactly  alike,  and 
M>  as  to  produce  the  same  sorts  of  plants  and  sentient 
oeingd,  knowing  as  we  do  the  immense  terrestrial  va- 
riety God  has  formed  out  of  the  few  chemical  elements, 
oxygen,  hydrogen,  azote,  and  carbon? 

Page  880. — Metrical  Act:  Referring  to  the  "Com- 
panion of  the  Almanac  "  for  1827,  page  100, 1  lately  de- 
duced that  (883  -  -000536)  pendulum  lengths  = 
960  yards  per  Act  of  1834 . 

In  the  PliUo$ophietU  Magatin*  for  January,  1841,  I 
attempted  to  show  that  the  equatorial  cirde  plane  of  a 
rotating  orb  whose  radius  from  orb's  centre  is  the  cube 
root  of  ratio,  equator  gravity  to  centrifugal  force  at 
orb's  surface  (i.e.  "/  389  for  the  earth),  is  a  Ii>ii(  where 
these  forces  balance  each  other,  and  a  molecule  there 
will  be  undecided  to  revolve  round  or  fall  upon  the  orb. 
It  is  curious  that  Kepley's  law  applied  to  Mercury  and 
the  solar  limits,  to  our  moon,  and  ^'280  to  Jnpiter's 
moon  and  his  limit,  ^ve  from  the  secondaries'  period 
the  roUtion  times  of  the  orbs   |  Virg.  60i> :  38»|  : :  (37 

days  7  hours) .'.  (24  hours)'  r  as  we  might  see  them, 

thus  combining  the  eon's  twenty-five  days  with  Her* 
cory's  88  days,  earth's  34  hoars  with  the  moon's  37 
daya,  Jove's  10  hours  with  his  moon's  43  hours,  and 
perhaps  thus  indicating  the  limit  sphere  separating  the 
primary  local  ii^ixnes  from  its  action  as  acontac  body 
on  the  others.  S.  M.  Dbaoh. 


THE  M0N9TEB  HARMONIUM  OF  THE  FUTURE. 
[ISBJ     Sib,— The  Tantalus  cup  hdd  to  my  Ups  by 
four  correspondent "  W.  T.,"  Mo.  267,  page  580  (whose 
mitiala  yon  printed  "  B.  '£.,"  which  will  account  to 
"Harmonious  Blacksmith"  for  my   addressing  him 
tmder  those  initials),  has  never  been  removed.    I  sus- 
pected he  was  qoizsing  in  proposing  the  scheme  of  an 
narmoniam  with  19  rows  of  reeds  distributed  between 
two  manuals,  and  3  rows  extra  allotted  to  the  pedals  : 
and  I  pts;ed  him  in  my  letter  (No.  200,  page  657),  as 
an  earnest  enquirer  after  the  most  perfect  harmonium 
that  csn  he  soggusted,  to  afford  me,  if  he  was  not 
quizzing,  certain  information,  which,  although  then  it 
was  March,  and  now  it  is  July,  and  our  journal  has 
l>een  deluged  with  the  ideas  of  "  W.  T."  and  his  old 
«ollatioratear, '*  Harmonious  Blacksmith,"  on  various 
topics,  harmoniums  not  excepted,  my  tliirstings  after  a 
lew  drops  apropo*  to  my  requirements,  are  still  unap- 
Jeased.    Despairing  of  a  satisfactory  reply,  I  have  been 
|BompelIed  to  treat  the  whole  description  as  a  joke; 
otherwise,  1  should  have  been  very  glad  to  have  given 
{|D  order.  These  sort  of  jtux  d'uprit  may  serve  as  a 
ittle   amnsuuont    amongst    weightier   matters,    for 
■eekera  after  lighter  literature  than  the  staple  of  our 
Carnal,  but  answer  no  practical  objeot  for  earnest 
■iquirers. 

Another  thing,  waiting  these  four  months  has  left 
Hne  to  look  aronnd  and  examine  various  models  and 


For  UhL  dlam.,  error  a  ■00805554  < 
•eiyoMriy. 
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suggestions  for  models  of  harmonioms.  I  hare  some 
of  these  latter  in  my  possession  which  I  will  place  at 
the  disposal  of  any  of  your  readers  who  have  similar 
wants  to  those  which  I  have  already  experienced. 

I  had  nearly  exhausted  the  list  of  names  of  makers 
supplied  in  your  last  issue  (p.  390)  to  "J.  C.  P.,"  and 
as  the  result  of  my  experience  1  said  that  there  are  no 
makers  of  large  harmoniums  amongst  them ;  no  one 
who  attempts  to  introduce  a  novelty  either  in  tone  or 
in  expression ;  every  one  working  on  the  same  model, 
and  one,  indeed,  I  met  who  would  rather  not  hear  of 
anything  new  or  different,  and  certainly  would  network 
to  originate  anything.  Nearly  dispirited,  I  took 
heart  from  reading  the  advertiird  testimonial  of 
Dr.  Leslie  in  favour  of  the  Professional  and  Oen- 
noisseur's  Harmoninm  to  see  the  harmonium  he  praises. 
In  addition  to  seeing  it  I  had  the  good  f  ortone  to  see 
an  extraordinary  harmonium  the  some  maker  is 
exhibiting  which  snrpasses  anything  I  have  seen  in 
Paris,  or  in  London,  or  in  Leeds,  or  wherever  I  have 
been.  I  have  given  an  order  for  one  exactly  similar, 
the  maker  intoiding  to  keep  the  present  one  some  time 
longer  for  exhibition,  and  ultimately  for  his  private 
use.  Now  I  can  realize  everything  I  wanted  in  soft 
and  gentle  tones,  that  is  to  say  by  the  row  of  keys  at 
top.  There  are  two  rows  of  keys,  but  the  top  row  gives 
delirious  notes,  so  soft  it  is  an  echo,  not  by  a  breath 
resembling  reeds.  I  cannot  understand  it,  but  I  am 
charmed  to  find  that  anything  con  give  sounds  so 
gentle  without  any  difference  in  blowing.  By  one  stop 
there  is  a  very  pretty  beat  in  the  note,  quite  a  pulse, 
making  a  wave  of  sound  dreamy  and  delicious  in  its 
ebb  and  flow.  I  cannot  take  the  bass  part  for  rcods  ;  it 
is  deceptive  enough  to  pass  for  wood  pipes,  thoagh  in 
the  bottom  row  of  keys  there  is  something  qnite  dif- 
ferent, and  more  like  an  harmoninm.  I  should  be  glad 
to  describe  to  your  readers  its  effects.  I  have  nearly 
got  what  I  desired  as  to  loudnus  and  boldness.  Hyold 
words  "rank  and  strident,"  though  not  strictly  applic- 
able here,  picture  a  want  felt  by  all  musical  natures. 
Light  and  shade  are  required  in  musical  scone  painting 
as  well  as  in  nature.  I  much  want  a  trumpet  stop  in 
an  harmonium,  but  I  am  informed  I  cannot  get  it. 
Next  best  to  it,  I  find  in  the  lower  row  of  keys  stops  of 
great  brilliancy  and  power.  These  taken  in  com- 
parison with  those  at  the  top  show  a  great  contrast.  I 
find  a  beauty  there.  They  are  not  wrongly  labelled.  I 
do  not  know  the  Cor  Anglais,  but  the  vioUncello  is  per- 
fect. Also  the  dote  and  clarionette.  The  contra  bassa  is 
a  power  by  itself  unique.  They  are  not  unaptly  des- 
cribed by  Dr.  Leslie,  whose  words  give  a  good  guide  to 
what  you  actually  find  in  the  instrument.  A  little 
pressore  by  the  knee  keeps  the  full  power  on ;  it  is 
magnificent.  Press  the  other  knee  swell,  and  it  pro- 
duces an  effect  of  piano,  either  on  one  stop  or  on  full 
power.  I  may  say  1  have  found  in  reality  twenty-seven 
stops  and  nine  sets  of  reeds,  whilst  yonr  correspondent 
has  been  playfully  poking  his  fun  at  me  respecting  his 
harmonium  of  the  future.  Thanks,  however,  to  him 
for  his  kindly  notice  of  me  as  regards  the  sketch  of  the 

P'"""-  Alixatoba. 

P.9. — ^I  see  that  some  other  correspondent  has 
the  nasi  dt  plume  under  which  I  address  you.  Would 
you  kindly  desire  him  to  adopt  some  distinguishing 
addition,  or  to  snbstitate  a  name  n'lt  already  appro- 
priated.   This  I  ask  in  order  to  prevent  confusion. 


scoured  with  sand  and  wator  ttvpHvi  with  a  Tery  bard 
brush.— Patixnok  akd  Pessxtuarcb. 

[3673.]— CASTING  SILVER  BALLS.— A  mould  made 
ol  iron  and  resembling  a  ballet  mould  in  shape  should 
be  used  for  this  purpose.  The  handles  ahunld  be  long 
and  the  Inside  of  the  mould  should  be  well  blacked  over 
the  gas.  Before  casting, 'the  mould  should  be  made  so 
hot  that  It  will  not  admit  of  being  touched  by  the  hand. 

— WaLTBB  J.  NlOHOLLS. 

[9677.]— HYDBOQEN  OAS  FOR  BALLOON.— Taking 
the  wet^t  of  air  at  IJos.  tot  each  cuMo  toot,  it  would 
require  about  1,970  eoblo  feet  to  be  displaced  to  raise 
It  stone  weight  (<.«.,  1541b.).  Pare  hydrogen  gas  is  14t 
times  Ughtei  than  air.  Ton  would  require  about  140 
cubic  feet  of  this  gas,  but  oommon  csrburetted  or  coal 
gas  is  generally  amployed,  whose  density  is  rather  more 
than  half  that  of  air.  Using  this  would  require  about 
l.OOUIt.  To  this  must  be  added  the  weight  ol  balloon, 
car,  and  oords.— Patiehob  Aim  Pbbbbvbranck. 

(a677.]-HyDROGEN  OAS  FOR  B.VLLOON.— "  Hoory 
Nntt"  docs  not  state  which  carburetlcd  hydrogen  gas  he 
intends  to  n-se,  whether  C  H  i  or  2  H  i  ;  nor  duos  he  t^ay 
bow  high  he  wishes  bis  balloon  to  rise,  nor  what  is  its 
weight.— R.  T. 

[3894.]— GREATER  PTHAH.  —  Cfsar  Oantu  "  Hist. 
'Univ."  t,  i.  p.  194.  says,  speaking  of  Bsypt, "  the  doi^mas 

S articular  to  the  priests  acknowledge  a  unique 
upreme  Being,  who  could  not  be  represented  by 
corporal  images.  Plutarch  says  their  highest  science 
cou:4i9ted  in  regarding  Pkta  as  the  great  architect  ol  the 
universe ;  they  worshipped  specially  his  wisdom  at 
Sais  uuder  the  name  of  Neit,  his  goudueHS  at  Elephan- 
tine, under  that  of  Cnef^  the  symbol  of  which  was  a 
serpent  rolled  upon  itseU."— Bebhahdin. 

[2756.]— LAMENESS  IN  HORSES.- In  the  first  pkoe, 
I  mnst  apologise  lor  not  having  answered  "J.  O.  Dui- 
f  ryn's  "  query  sooner,  but  through  pressure  of  bnsiness, 
and  having  had  to  leave  home  for  1  time,  I  have  beea 
unable  to  do  so.  As  regards  the  above  disease,  the 
querist  omits  to  stato  what  stage  of  the  disease  he 
wished  to  treat.  If  iu  the  first,  or  active  stage,  I  should 
advise  him  to  adopt  depletive  measures,  vis. : — Physic 
boll,  composed  of  Aloes  Barb. 60s.;  bleeding  at  the  jugu- 
lar vein ;  bran  or  cow-dung  poultices  to  the  feet ;  cool- 
ing diet,  rest,  Ac.  On  the  other  hand,  if  the  discftse  has 
assumed  a  chronic  form,  which  it  generally  does,  I  know 
of  no  better  treatment  than  the  adoption  ol  Mr.  Broad's 
heavy  shoe,  invented  especially  for  laminitls,  or  lever  in 
the  feet  (of  which  I  forward  a  sketch),  which  has  lately 


EXTBAOTS   FBOM  OOBBESPOHDEirOE. 


TRACTION.—"  J.  B."  says :— "  In  reply  to  Mr.  Thomaa, 

Ssge  894,  the  action  of  a  tramway  in  reducing  the 
ranght  is,  that  the  equality  of  its  surface  does  away 
with  the  obstruction  caused  on  all  ordinary  roads  by 
rough  ridges  and  projections  which  do,  in  fact,  cause 
the  load  to  be  li/ted  over  them  at  a  useless  expenditure 
ol  power.  The  saving  of  lAii,  which  is  effected  by  the 
tramway,  is,  of  course,  therefore,  as  beneficial  on  a 
gradient  as  a  level,  and  "bite  of  the  wheels  does  not  in 
any  respect  affect  the  question  when  horse-powor  is 
employed,  and  is  only  needed  when  traction  is  obtained 
by  power  which  rests  on  and  draws  wholly  by  its  adhetion 
to  the  Tail*.  It,  therefore,  is  far  easier  for  horses  todraw 
a  load  on  a  tramway  than  on  a  road  under  all  circum- 
stances ;  only  if  the  gradient  be  steep  and  the  load  heavy 
the  wheels  should  be  chocked  if  the  horses  are  stopped, 
as  the  tendency  to  run  backwards  is  as  much  Increased 
by  the  tram  as  the  upward  draught  is  lessened  by  it." 


SEFLIE3  TO  QUERIES. 

[2888.] -COPPER  DEPOSIT  ON  OAST  IRON.— Watts's 
"  Electro  Metallurgy,"  gives  the  following  solution  for 
ooatiug  iron  with  copper ; — Carbonate  ol  potassa,  4oa. 
sulphate  of  copper,  ^oz. ;  liquid  ammonia,  about  2ob. 
cyanide  of  potassium,  60s.;  water,  about  1  gallon, 
Dissolve  the  sulphate  of  copper  in  boiling,  distilled,  or 
rain  water,  and  when  cold,  add  the  carbonate  ol  potossa 
and  ammonia;  the precipitato,  when  formed.  Is  re-dis- 
solved. Now  add  the  cyanide  ol  potassium  nutil  all 
the  blue  colour  disappears.  A  precipitate  will  be  found 
at  the  bottom  ol  the  vessel,  Irom  wlilch  the  clear  solution 
may  be  docnntcd.  Two  ceils  ol  a  battery  will  be  neces- 
sary to  dopo^it  from  this  solution.  Articles  ol  iron 
which  are  to  receive  this  deposit  should  bo  previously 
soaked  in  a  strong  solution  ol  caustic  alkali,  either  soda 
or  potassa,  made  by  addian  to  either  of  those  salts  some 
recently  slaked  lime;  the  clo" "1"" P"""^'"'''' *"'™ 
which  is  to  be  used  for  n,.  norpose  of  removing  any 
nease  which  may  attarv  .'"'.1,0  article,  which  Is  to  be 


grease  which  may  attach  1    »he  article,  which  Is  to  be 
then  well  washed  and  itj,"  ">   \A  in  a  pickle  consisting  of 
sulphuric    acid,  lib. ;    v'>le<*^otlo  acid,  aoi.;  water, 
IJ  gallons.    After  the  ,  •lyjltO^^TCOiiined  In  this  pl(  • ' 
lor  a  short  time  'tm»j-  Joi.  tJ^fuved,  and  well  washed 


pickle 
'  and 


%>>- 


made  its  appearance  before  the  public,  and  has  elicltod 
such  a  lengthy  discussion  in  the  pages  of  the  Fiitsriaa- 
riaa,  Field,  Ac.  From  my  own  observationa,  and  that 
ol  others,  I  have  come  to  the  oonolnslon  that  itis  the  best 
shoe  extant.  Should  the  querist  require  any  more  in- 
formation, I  shall  be  most  happy  to  render  it. — Countbx 
Vet. 

(t7aB.J—PABTKB0ARI>.— Thomas  Grist  should  put 
his  pasteboards  into  an  hydraulic  press.  They  will  be 
quite  straight  when  dry. — Saui.  Rtkxa. 

[8716.]— RBLACQUBBING  BRASS  -WORK.- "Pro 
Bono  "  should  scour  his  old  brass  with  very  line  pnmioa, 
thoroughly  rinse  and  poUah.  The  acid  will  no  be  re- 
quired.— Walter  J.  Nicholls. 

[8736.]— CHROME  BLACK.— I  beg  to  send  the  follow- 
ing instructions  from  Thos.  Love's  "  Dyer  and  Scourer," 
which  I  have  fonnd  a  first-class  book.  He  says  the  best 
way  is  to  clean  them  well  in  soap  and  water,  and  boil 
them  well  lor  half  an  hour  in  olaan  wator  and  argol, 
take  them  up  and  hang  them  up  to  cool,  throw  away  the 
contonts  of  the  copper,  fill  it  up  with  clean  wator,  make 
it  boil,  and  put  4oz.  of  chrome  and  4os.  crude  tartar  in 
the  copper.  Put  in  the  goods  and  boil  well  for  40 
minutes,  take  it  up,  cool  it,  throw  away  the  contents  of 
the  capper,  and  fill  it  up  with  clean  water,  make  it  boil  ; 
put  in  as  much  logwood  chips  by  weight  as  the  goods 
weighed  when  dry,  and  a  quartor  as  much  fnstic  chips, 
boll  well  for  10  minutes;  while  this  last  copper  is 
getting  on  the  boil  you  must  rinse  the  goods  in  two  clean 
waters,  drain  them,  put  them  in  the  copper  and  boll 
well  for  an  hour,  handling  well  all  the  time ;  then  toko 
them  up,  cool,  rinse,  dry,  and  they  are  done.  He  says 
some  dyers  dean  vrith  chamber-iye,  and  dispense  with 
the  argol  copper,  making  two  ooppers  do  the  work.  The 
quantity  above  ia  lor  10  yards  of  French  merino,  wUeh 
takes  about  8  gallons  to  dye  in.  I  have  dyed  many 
things  by  his  direction  and  have  found  them  first-rate. 
— T.K. 

[3753.]- DEPOSIT  FROM  SODA  CRYSTALS.- In 
reply  to  the  query  of  "Natrum"  on  this  subject,  the 
deposit  that  he  complains  about  is  soda.  It  is  caused  by 
the  aolntlon  being  too  concentrated  to  retain  it  in  solu- 
tion, and  by  the  heat.  Toprevent  it  getting  into  cakes  it 
must  be  stirred  continually,  and  especially  at  that  part 
ol  the  pan  which  is  exposed  to  the  greatest  heat.  Does 
"  Natrum  "  want  to  keep  the  soda  in  solution  ?  If  so, 
then  water  must  bo  added,  so  as  to  have  a  weaker  sol;^ 
tlon.  Or  does  he  want  to  get  the  soda  in  powder,  as  I 
presume  ho  does?  Then  during  the  evaporation  the 
solution  must  be  kept  constantly  stirred  as  bolero 
mentioned.  P.S.— II  "  Soda  Crystal,"  who  some  time 
ago  enquired  ol  "  O.  E.  Davis"  respecting  the  maun- 
faoturing  of  this  article  on  a  small  scale,  is  stm  in  want 
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of  the  same  information,  I  shall  bo  happy  to  famish 
hiiu  with  the  same  through  the  mediom  of  Ute  Enouhb 

MeCHAMIC— JOSKPH  ROHKELL. 

[3788.]— BAROMETER  TUBES.— A  Uitlo  strong  acid 
will  remove  every  Aim  and  make  them  fit  for  use.— 

WAX.TER  J.  NlCHOLLS. 

18766.]  —  CLEANING  AND  REFILLING  BARO- 
UETER. — Lardner's  "  Maseum  of  Science,"  No.  44,  aays : 
— When  the  mercnry  has  been  purified  it  is  next  ne- 
cessary to  render  the  tube  perfectly  clean  on  its  inner 
Borface.  It  generally  happens  that  tabes  exi>oBed  to  the 
air,  always  more  or  less  damp,  have  a  film  of  moistare 
upon  them.  It  is  necessary  therefore  to  expel  this. 
After  cleaning  the  tabe  by  internal  friction  it  is  warmed 
over  the  flame  of  a  spirit  lamp  from  end  to  end,  so  as  to 
evaporate  any  moistare  which  may  remain  upon  it  and 
render  it  perfectly  dry.  Mercury  is  then  poured  in  by 
means  of  a  small  funnel  until  a  column  of  about  lOin. 
has  entered.  To  dismiss  the  air  that  has  entered  with 
the  mercury  it  is  heated  over  a  spirit  lamp  nntU  it  is 
raised  to  a  temperature  higher  than  that  of  boiling 
water.  The  air  being  expanded  by  the  heat  escapes 
from  the  tabe.  Mercury  is  again  introduced,  and  again 
treated  in  the  same  manner,  until  the  tube  is  filled.  In 
this  process  it  is  osnal  toheat  the  mercury  to  nearly  the 
same  as  that  of  the  tube  before  pouring  it  in,  otherwise 
the  difference  of  temperature  might  crack  the  tube. 
When  the  tube  is  completely  filled  the  open  end  is  finally 
stopped  with  the  finger,  and  being  Inverted,  is  plunged 
into  the  small  cistern  of  mercury  at  bottom  of  barometer. 

— PATXSMCEAMD   PsaSETEIUMCE. 

[3781.]  —PHOTOGRAPHY.— I  once  used  the  wax  paper 
process,  and  to  change  the  paper  made  a  bag  of  three 
folds  of  black  calico  one  side,  and  three  folds  of  yellow 
the  other.  There  were  two  short  sleeves  about  one-third 
from  the  bottom  of  the  bag  with  elastic  wristbands,  and 
the  top  had  a  hem  with  running  tape.  I  put  "  back  " 
and  portfolio  into  the  bag,  also  my  head  and  pulled  the 
tape  ;  then  put  my  hands  into  the  sleeves,  made  the 
change  and  then  reversed  the  process.  The  only  objec- 
tion to  this  is  a  frolicHome  companion' — M.  W.  G. 

[3787.]— TEMPERING  BUFFER  SPRINGS.  — The 
way  I  generally  temper  them  is  to  heat  them  in  a  slow 
fire  with  wood  chips,  little  more  than  blood  red,  then 
plnnge  them  in  water;  then  take  and  heat  them  over  a 
clear  fire,  and  rub  them  over  with  grease,  and  when  yon 
see  the  grease  begin  to  show  a  blue  flame  roll  them  in 
water,  and  your  springs  are  tempered.— Deeside. 

[3789.]  — A  VlARY.— Having  Just  completed  one  for  some 
young  canaries,!  did  thus :— I  made  Uie  wooden  part  of  the 
cage  of  |in.  mahogany,  with  (oar  upright  posts  and  cross 
bars  at  top  of  same.  Bought  31b.  of  16  tinned  wire,  21b.  of 
12  ditto,  and  ^Ib.  of  binding  wire;  bored  the  holes  ^in. 
apart  (or  the  small  wire,  and  Sin.  apart  (or  the  cross 
wire^asing  a  bell-hanger's  small  pliers  to  cat  the  wire  Into 
lengths.  Some  difflculty  will  be  experienced  in 
straightening  the  wire,  but  that  can  be  overcome  with 
the  pliers  and  passing  It  between  the  flngers  and  thumb ; 
set  up  on  one  side  and  bind  as  yoa  go ;  the  cost  will  be 
about  Ss.  for  materials.  Look  at  a  ready-mado  birdcage 
and  take  a   lesson  and  have— Patxxmoe  and  Pkbss- 

VEBANCE. 

[3815.]- FASTENING  EMERY  TO  LEATHER.— The 

following  will  suflice  :~Take  and  boUglae  very  thin,  add 
a  little  milk,  raise  the  pile  o(  your  leather  and  pat  on 
your  glue  with  a  brush,  afterwards  sprinkle  on  your 
emery  and  let  It  cooL — Desside. 

[3828.]— KID  BOOTS.— Some  time  ago  I  discovered 
that  my  tin  of  harness  compo  emptied  rather  too  fast. 
On  inquiry  I  found  that  "  Mary  "  had  used  it  (or  montba 
to  missus's  boots,  so  I  began  to  investigate  and  (ouud 
the  boots  (2  years  old)  to  be  in  a  beautiful  condition.  I 
also  found  that  **  Mary  "  had  applied  a  little  regularly, 
taking  care  to  polish  with  a  soft  cloth,  and  that  it  was  very 
snccessfoL  I  make  my  own  blacking  and  for  the  benefit 
of  "Old  Scrub,"  or  any  other  man,  I  give  the  recipe. 
2oa.  best  white  wax,  ^oz.  pruasian  blue,  lioz.  ivory  black, 
1  pint  of  spirits  of  turpentine,  1  table-spoonful  spirits 
of  wine.  Melt  the  wax,  over  a  slow  Are,  m  an  earthen- 
ware vessel,  then  add  the  blue  and  black,  taking  care  to 
put  in  the  black  by  littles  at  first,  or  it  will  boU  over  ; 
when  coo!  add  the  spirits.  Stir  it  well  from  first  to  last. 
— Baxtino. 

[8828.]— TO  SOFTEN  KID  BOOTS.— Let  "Old 
Scrub  '*  melt  ^Ib.  tallow,  then  poar  it  in  a  jar  aud  add  to 
it  the  same  weight  of  cod  or  olive  oil,  stir  and  let  it  stand 
till  cold— applr  a  small  quantity  occasionally  with  a 
piece  of  flannel.  Should  the  boots  be  very  dirty,  cleanse 
with  warm  water.  Will  soften  any  kind  of  leather.— 
Leatheb. 

[883L]  —  STARCH  MANUFACTURE.  —  Particulars 
are  to  be  found  in  the  "Ohemfcal  Technology  of  Dr. 
Bolley,"  printed  in  German,  perhaps  translated  into 
English ;  volumes  sold  separately.  In(ormation  at 
Messrs.  Triibner  &  Co.'s,  German  booksellers,  London. 
— Bkbnardiv. 

[88*1.]— GRINDING  DRUG  SEEDS.— I  have  always 
foand  a  common  oofTee-mill  answer  admirably  for  this 
purpose.- Walter  J.  Nioholi.s. 

[3844.1-ENTOMOLOOICAL  QUERY.— The  larva  of 
Comia  trapezina  is  greeoish,  with  the  dorsal,  subdorsal, 
and  spiracular  lines  white;  the  spots  are  black  or  dark 

freen.    It  is  full  fed  at  the  end  of  May  or  beginning  of 
one.    It  is  a  noted  cannibal.  It  feeds  on  oak  and  birch, 
between  a  packet  of  leaves  noited  with  silk.  — R.  T. 

[88&1.1— TO  GLEAN  SADDLES,— I  think  "Saddler" 
is  ft  little  too  serere  on  my  advice  to  "  Equestrian  "  con- 
cerning hia  saddles.  He  {"Eqoestrian")  did  not  ask 
for  something  to  impart  a  high  polish  to  a  saddle  that 
had  been  in  regular  use,  but  for  a  recipe  to  render 
**gnpple"the  leather  parts  of  a  saddle  tuat  had  lain 
aside  for  some  time.  Far  be  it  from  me  to  sound  my 
own  trampet ;  bat  I  must  condemn  the  use  of  turpentine 
and  bees-wax  on  brown  leather.  And  I  also  know  that 
there  are  parts  of  a  saddle  that  do  "not"  come  in  con- 
tact with  the  rider's  clothes,  «.«.,  "where  there  Is  no 
wear"  (the  sentence  that  " Saddler "  comes  down  so 
heavilT  upon),  via.,  inside  of  skirts,  inside  of  flaps,  point 
pockets,  sweat  flaps,  girth  straps,  &c.,  and  that  after  a 
saddle  has  been  oat  of  use  (or  some  time,  nothing  conld 
be  better  than  to  apply  a  little  neatB(oot  oil  to  the  parts 
above  named  to  brmg  them  back  to  a  proper  pliant  con- 
dition. And  I  also  know  that  a  saddle  Is  not  all  made 
of  hogskin— instance  the  parts  above  named,  and  I  have 
seen  saddled  look  a  better  colour  and  keep  in  better 
condition  with  the  application  of  milk  than  with  soft 


aoap.  I  find  no  fault  with  "  Saddler's  '*  method  of  treat- 
ing harucHs;  but  think  the  oil  would  be  better  applied 
beioro  It  was  quite  dry.  Coarierti  lay  on  the  oil  when 
the  leather  U  wet.— Bantino. 

[3875.]— BLEACHING  POWDER.— In  reply  to  "  Gra- 
tud"  the  following  is  the  method  of  mannlaoturing 
blcachiug  powder : — The  lime  used  (or  the  preparation 
of  this  ariicle  must  be  uf  the  first  quality,  for  unions 
this  is  attended  to  the  salt  prepared  trom  it  will  be  very 
interior  in  colour.  To  prepare  the  lime  (or  the  absorp- 
tion uf  the  chioriuo  gas  it  is  brought  to  the  screening  de- 
portmeni  and  slaked  with  jast  sufficient  water  aa  will 
cause  tUe  lime  to  crumble  into  a  very  fine  powder ;  some 
care  must  be  taken  that  not  too  mucu  water  is  used,  or  it 
will  be  difflcalt  to  screen  it.  The  powdered  lime  is  then 
screened  or  sifted  througb  fine  wire  gauze  sieves,  hav- 
ing aboat  40J  apertures  per  uqaare  inch.  The  next  step 
to  be  couBidered  Li  the  preparation  o(  the  chlorine  gaa. 
This  is  obtained  by  acting  upon  peroxide  u(  manganese 
with  hydrochloric  or  muriatic  acid.  The  stilld  ut»ed  fur 
generating  this  gas  are  (ormed  of  large  Htone  tilubii, 
grooved  aud  well  cemented  together,  and  in  the  (orm  of 
a  cistern  ;  this  is  again  surrounded  by  a  casing  o(  fire- 
bricks, iron,  or  stone  slabs  similar  to  the  others.  A  ca- 
vity ol  about  6iu.  must  be  left  ail  roimd  between  the 
two  ;  this  servcH  as  a  steam  chamber,  and  is  used  to  heat 
the  contents  of  the  still.  The  sise  of  the  ittill  outulde, 
including  the  uteam  chamber,  may  be  about  9(t.  square 
and  about  4it.  deep.  Inside  of  the  still,  and  supported 
ou  piliarti  about  lit.  above  the  bottom,  U  another  stoue 
slab  called  a  table;  on  this  table  is  placed  the  manga- 
nese which  is  to  luruish  the  cbloriue  gas.  From  tbe 
stills  the  gas  is  conveyed  to  the  chamber  ihroagh  earth- 
enware pipes;  the  joints  o(  these  pipes  are  connected 
together  by  water  luted,  so  tiiat  no  gas  can  escape. 
Various  apertures  are  required  in  the  top  of  the  stilla,  a 
large  one  in  the  centre  for  charging  the  atill;  other 
small  ones  for  ruuning  in  the  acid,  aud  another  at  one 
of  the  sides  and  at  the  bottom  for  ruuning  ofif  the  waate 
■acid  before  recharging.  This  last  is  a  rouad  hole,  and  is 
stopped  with  a  wooden  plug.  The  chamber  is  formed  of 
lead,  supported  by  a  framework  of  wood,  similar  to  a 
vitriol  cnamber.  The  chamber  has  two  doora,  which 
are  luted  close  during  the  time  the  charge  ia  in.  The 
bottom  of  the  chambers  are  (ormed  of  fire-bricks.  The 
size  of  the  chamber  and  number  ot  stillsmust  be  accord- 
ing to  the  quantity  of  bloochiug  powder  to  be  made; 
the  height  o^  the  chamber  mu^t  be  about  6ft.  Havmg 
now  briefly  described  the  apparatus  and  the  use  of 
them,  I  will  proceed  with  the  manufacturing  process. 
The  tir^t  step  consists  in  charging  tiio  chamber  with 
the  powdered  lime  to  a  uniform  depth  of  from  41n.  to 
tUn. ;  after  this  is  done  the  doors  are  closed  and  luted, 
aud  it  is  then  ready  (or  receiving  the  gas.  The  stills  are 
nuwtobe  charged  by  placing  the  manganese  ou  the 
table  in  the  interior;  the  muriatic  acid  is  run  in 
until  it  reaches  about  Sin.  or  so  above  the  manganese. 
The  covers  must  now  be  placed  over  the  openings  and 
securely  luted  with  clay ;  steam  is  then  turned  into  the 
intermediate  space  so  as  to  ho  it  the  contents.  In  a 
short  time  the  gas  begins  to  evolve,  and  passes  through 
the  pipes  into  tae  chamber.  The  chargea  are  usually 
worked  off  in  a  period  of  twenty-four  hours,  after  whlcn 
the  stills  are  emptied  of  their  contents,  and  another 
charge  o(  manganese  placed  in.  Daring  the  time  tliat 
elapses  in  emptying  and  recharging  the  stills  the  Lime  in 
the  chamber  is  stirred  about,  so  as  to  expose  a  fresh  sur- 
face to  the  influence  of  the  gas.  It  is  usually  performed  by 
the  men,  who  go  inside  and  stir  the  contents  with  short 
rakes,  uutil  it  is  completely  mixed  together.  The  sar- 
(ace  o(  the  lime  is  left  in  furrows  caused  by  the  teeth  of 
the  rake.  When  this  ia  done  the  doors  are  closed  and 
made  secure  from  the  escape  o(  gas,  acid  ia  again  ran 
on  to  the  manganese  as  beiore,  aud  steam  tamed  in  a^ 
previously  moationod.  The  lime  is  left  in  the  chamber 
until  it  ii  dutflcieutly  impregnated  with  the  chlorine  gas, 
that  is,  until  it  contain:*  from  86  to  37  per  cent.  o(  cUlo- 
rine.  The  time  occupied  in  doing  this  depends  on^ 
first,  the  quantity  of  lime  placed  in  the  chamber,  be- 
cause the  lUinaer  the  layer  of  limo  is  the  sooner  it  will 
be  complete  ;  and,  secondly,  the  quantity  of  gas  pas-tOii 
into  the  chamber,  but  perhaps  (our  days  may  be  the 
average  time  in  preparing  it.  When  thoronghly  im- 
preguated,  and  if  tne  still  is  not  worked  off,  tho  gas  from 
it  is  turned  into  another  chamber,  tlio  chamber  doors 
are  then  opened,  and,  as  soon  as  it  is  convenient  to  enter, 
the  lime  is  i>acked  in  cask^.  I  hope  this  information 
will  bo  of  use  to  "  Gratus." — Joseph  Russell. 

[8883.1-ALARUM  FOR  DUTCH  CLOCK.— If  "Ama- 
tear  Horologist "  will  pay  a  visit  to  any  country  clock- 
maker,  aud  examine  a  Dutch  alaram  clock,  he  will  learn 
more  iu  ten  minuses  than  ho  would  from  any  description, 
which  would  be  practically  useless  without  flguroa. 
— R.  T. 

[8393.]- PRECIPITATING  GOLD.— Chloride  of  tin 
will  precipitate  the  chloride  of  gold,  and  ammonia  the 
oxide.— Walter  J.  Nicholas. 

[8919.]— GALVANIC  BAND.— Surely  "W.  A."  has 
neglected  an  essential  element  in  the  snccess  of  his  baud 
by  omitting  to  enclose  between  the  strips  of  metal  a 
strip  of  cloth,  which  might  be  charged  with  some  dell- 
quesent  salt,  such  as  Epsom  salts,  or  chloride  of  calcium. 
—Matrix. 

[8936.]— FORCING  WATER.— "B.  8.  M.  G.  H."  would 
not  gain  anything  by  trying  to  perjoade  his  water  up- 
stairs, let  the  gradations  be  ever  so  gentle.  It  requires 
a  certain  force  to  raise  a  body  through  a  given  height, 
and  as  far  as  economy  of  force  is  concerned,  the  shorter 
the  route  the  better.  In  his  own  case  the  leugihenlng 
of  the  pipe  would  be  an  actual  disadvantage,  as  tho  (ric* 
tlon  o(  the  water-flow  in  the  pipe  would  be  malUpUed 
six-fold.— Matrix. 

[3934.]— ORGAN  ACCORDION  STAND.— If  "  8ig- 
mataa"  will  look  iu  No.  158,  page  616,  he  will  find  a 
drawing  and  description  of  stand  by  "  B.  F.,  jun.,"  which 
I  think  will  suit  him,  as  it  is  very  simple  and  easy  of 
construction.— K.  T.  Z.  ^         *^  f 

t3M7.]— HARD  WHITE  PAINT.— "T.  8.  U."— The 
only  conceivable  way  of  reconverting  acalea  of  old  white 
paint  would  be  to  grind  it  with  oil  between  the  stonei  of 
a  regular  paint  mill,  or  by  hand  between  two  flat  stoues, 
the  under  one  large.  To  apply  an  alkali,  in  order  to  dis- 
solve oat  the  highly  oxidised  oU,  would  iuevitably 
destroy  the  article  as  a  paint.— Matrix. 

[SM2.]— WHITE  LEAD.— It  te  exceedingly  doabtfal 
whether  "  H.*9"  white  lead  contiina  any  white  lead  at 
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Ibc  bottoK  lit  the  Ci?i>,  are  ui.idc  by  rolling  upon  a  wire 
fibpe?t^"f  [Tiiipcr  p4»li*d  irti  out-  side,  drawn  off  the  wire. 
iirU-A  [xUlL  cut  iuto  huH^bk  l^-i^gths.  Now  the  paste  ased 
in  \l\'i-^  liitU'  |»Tiii^'*^<  iH?ini[ily  >^harged  with  bnrytes.  Tho 
spinner,  although  in  the  first  instance  defrauded  by  tlie 
tabe  maker,  has  good  reason  to  wink  at  tho  deception, 
aa  he,  in  turn,  disposing  of  the  tubes  along  with  the 

?ams,  at  maybe  some  shiUingn  per  pound,  benefits  to 
he  extent  of  the  difference.  The  mineral  barytes  is  a 
compound  o(  the  metal  bariam,  oxygen,  and  anlphoric 
acid.  By  mixing  it  iu  powder  with  charcoal,  and  nub- 
jecting  it  for  a  time  (in  a  crncible)  to  the  heat  of  a  (ar> 
nace,  it  beeomea  reduced  to  the  solphuret  o(  bsriam. 
having  lost  its  oxygen.  In  this  condition  it  is  easily 
acted  on  by  nitric  acid,  for  the  formation  o(  nitrate  of 
barytes,  a  salt  used  by  the  pyrotechnist  in  the  produc- 
tion of  green  fires.  This  fact  will  point  out  tu  "H.."  ff 
he  possesses  one,  a  ready  means  of  testing  the  presence 
of  barytes  in  his  white  lead  by  means  of  the  bJow-pipc, 
as  a  small  piece  exposed  to  the  flame  would  give  tho 
characteristic  green  flame  similar  to  that  of  copper, 
or  Htill  nearer  to  that  of  iron,  but  not  so  deep. — 
Alexandra. 

[3990.]— YELLOW  DTE.— "A  Countryman"  should 
try  Manchebter  yellow,  otherwise  known  as  Naphthy- 
lamino  yellow,  to  be  obtained  ol  most  chemists  and  dry- 
salters.— S  a  tn.  Rykea. 

i;4010.]— MELTING  AND  CASTING  METAL.— "  A 
Bristol  Amateur"  should  get  some  metal  from  a  stereo- 
typer's.  As  a  rule,  it  is  shghtly  harder  than  type  metal, 
which  is  made  of  three-parts  of  lead  and  one  of  antimonj. 
Failing  to  obtain  this  he  must  add  bismnth  to  tbe 
ordinary  typ«-metal,  till  he  gets  the  cast  as  hard  as  he 
wants  it.  The  metal  muat  be  perfectly  fluid,  bo  aii  to 
run  easily  Into  oU  the  crevices  of  the  designs;  but  to 
obtain  a  thoroufihl^  sharp  cast  a  proper  casting-box 
must  he  made.  This  may  be  either  made  to  dip  into 
the  molten  fluid  or  be  so  constructed  that  the  flaid  caa 
be  poured  in.  It  consists  of  an  iron  tray  made  with  a 
closely-fitting  lid  kept  in  position  by  a  screw,  and  faarin^ 
the  comers  cut  off  to  act  as  inlet  holes.  Into  this  tray 
the  deoign  should  bo  placed  "face"  downwards;  Iba 
lid  screwed  down  so  as  to  leave  tho  required  space  for 
thickness  of  casting;  and  the  casting-box  inserted  ii^ 
tho  molten  metal,  which  should  be  done  in  a  diogouol 
direction  to  allow  the  air  to  escape  at  the  upper  comers. 
The  other  method  consists  In  having  a  thick  iron  box, 
with  one  end  open,  made  to  unclose  longitudinally,  sod 
leaving  space  according  to  the  thickness  of  the  c«st  for 
which  it  is  designed.  The  mould  la  then  fastened  on  one 
aide  ot   this,  tb«  box  flrmly  olosed,  and  placed  in  a 


all.    The  pur«  article  U  the  carbonate  of  the  xne 

its  commercial  value  in  the  dry  state  averages  f 
to  aSs.   per  cwt.      The  adulteration  of  white    1. 
accoont  of  its  high  specific  gravity,   would  hav« 
ratherdifScult  wereit  notforthe  ezinteuco  of  a.  t 
mineral  nearly  corresponding  with  it  iu  this 
and  of  very  little  use  in  the  arts  otherwiac, 
sulphate    of    barytes,    a   ponderous,     massiVc,     » 
mineral,  occurring  in  extcusivo  veins,  permeating 
volcanic  rocks.    Two  important  veins   o(  this  do 
tlon  occur  in  Scotland- one  in  the  island  of  Axran, 
o(  Clyde,  the  other  at  Muirshields,  in  Ayrshire — be 
which  are  worked  mainly  for  the  purpose  of  atloMXA 
ing  white  lead.    A  few  years  ago,   I  carefoUy  exa  mi«^ 
the  workings  o(  the  vein,  and  also  the  process  of   znaxw' 
f  acture  of  the  adulterant  at  Muirshields,  which  hart:  b^ 
in  progress  for  many  years.    The  vein  is  almost  vestfi 
cal,  having  an  inclination    of    probably  5-'    or  7",    1^ 
upper  edge  cropping  out  on  the  Bur(ace  in   a    peri«ech 
moorland  and  mossy  district.    The  gradual  progr^n.|f 
the  removal  o(  the  barytes  has  left  a  considerable  Si^ 
behind  the  actual  operations,  (rom  which  I  ascerta^f 
as  nearly  au   I  can   recollect,    that    the  vein    vari^^ 
thickness  from  Ift.  to  Gft.    The  direotion  of  the  ve^« 
dyke,  as  it  may  be  called,  extends  nearly  «ast  and  wei:, 
crossing  the  Frith  in  the  direction  of  Arran  ;  and  then 
can  scarcely  be  a  doubt  that  In  the  dim  viataa  of  tha 
past,  long  ere  Time's  erosive  tooth  had  gnawed  oat  tte 
deep  and  toriuous  channels,  the  far-reaching  rocks,  lh« 
craggy,  savage  glens,  the  endless  succession  of  faeath«T- 
clad  monntains,   and  the    lovely    inles    which    mak« 
up  the  matchless  scenery    of   our  lovely  Clyde,    thoM 
fragmentary    seams    of     barytic     rock    formed      oat 
grand  dylie,  on  the  extent  of  which  it   would    be  ns*^ 
IsHs  to  speculate.    Barytes  thus  fonnd  is  generally  leia 
or    more    discoloured    by  streaks    or    blotches,    owinf 
mainly  to  the  presence  o(  oxide  of  iron.    Tho  minerai 
after  being  deposited  at  the  works,  is  crashed  to  a  fin* 
powder  by  means  of  ponderous  iron  rollers,  revolving 
with   their  edge  resting  in  a  large  circular  iron   pan. 
similar  to  the  arrangement  employed  for  the  grinding  of 
loam  in  a  foundry.   After  having  been  thoroughlv  ground, 
tho  mineral  is  digested  in  very  dilute  sulphuric'acid,  or 
rather  in  water  strongly  acidulated  by  that  acid  in  tanks 
or  vats,  which  should  be  lined  with  sheet  lead.     The 
digestion  caa  be  repeated  with  frequent  stirrings  ualil 
the  bleaching  is  completed,    and  all  trace  of  the  acid 
can  be  removed  by  repeated  washings  and  decaotation 
after  settlement.    The  pure  barytes  thus  obtained   is 
now  thoroughly  dried  In  any  convenient  manner,  and 
in  this  condition  is  ready  for  market.      It  now  only 
remains  to  be  told  that  the  manufacturers'  white  lead 
of  commerce  is  made  up  by  mixing  the  two  ingredients 
.in  very  various  proportiona  to  fuit  the  pocket  of  tho 
buyer,  or  the  conscience  of  the  dealer,  those  proportions 
varj'iug  from  probably  75  per  cent,  to  almost  scro  of  the 
gennine  article  to  the  corresponding  complem?ut  of  the 
other.    I  need  not  explain  that  aU  this  la  performed  in 
the  ordinary  paint  mill  with  a  raf&clant  admixture  of 
oil.    Taking  the  value  of  pure  white  lead  at  3&ii.  per  cwt. 
and  that  o(  borytea  at  £8  per  ton,  the  margin  tor  prnfM 
will  be  at  once    reoognized.      Now,  although  barytes 
resembles,  in   a  remarkable  degree,  white  lead,    yet, 
being  essentially  crystalline   in   character,  and  hence 
translucent  to  a  certain  degree,  it  does  not,  as  a  paint, 
cover  so  well,  nor  yet  does  It  mix  or  combine  in  so 
kindly  a  manner  with  tho  oil  as  the  more  flocculeat  lead. 
So  that  "  H."  Rhoald  not  be  anrprised  if  hit  lead  has 
split    partnership    with    the    oil   and    become  a   solid 
mass.      I   hare    already    said    that    this   barytes    bun 
few    applications  except  as  an  adulterant  ;    its  high 
nfiM^iSk   fcTMTity   ftl.joo    t>ei!i_:   often  taken  advantage  of 
urj.ltr   iirir(:»tj|>.tiiKiO!J   ifh.!!.-'     would    scarcely   be    anti- 
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tieal  poaitioii,  and  the  meUl  poured  in  between  the 
,  alftbs  lonnlng  the  box.— Sxct.  Btxea. 

14g.i_pOTTEBy .— In  baking  cUna  and  other  pottery 
•iMa"  (made  nJ  clajr  specially  prepared  (orthla  pur- 
Be)  are  placed  in  diJTerent  parts  of  the  "kiln,"  these 
riaia  **  cnango  in  colour  according  to  the  heat  of  the 
in  the  "  triaU  "  are  drawn  out  with  a  long  iron  rod 
arijiK  the  baking,  and  when  one  of  the  desired  colour  is 
_rawn  the  "kiln"  has  the  required  heat  and  the  goods 
Co  properly  baked,  the  fires  are  drawn  at  once,  and  It  is 

Hlowed  to  cool.— ESAITOHAM. 

r4m.i_FIRE  CLAY.— Fire  clay  cannot  be  eiadt,  but 
k»  cot  out  of  the  earth  the  same  as  coal  and  other 
Skiuerals.  "  Amicus"  can  buy  it.  He  will  find  it  best  to 
bai>  Us  pipes  from  some  dealer  in  building  materials  in 
Ms  own  neighbourhood.- E«AiTOBA»«. 

T'fflOS.I— BAliANCISO  L0C0M0TIVE8.-By  this  I 
miipoee  "  Staem  "  means  putting  weights  In  the  wheels 
to  Kllance  the  moving  parts  of  the  machinery.  For  that 
Borpoae  the  simplest  way  for  an  inside  cylinder  engine 
vithiw  coupled  wheels  is  to  put  in  the  driving  wheel,  a 
irelKbt  equivalent  to  three-anarten  of  the  total  weight 
of  the  moving  parts  inside  the  frames.  When  there  are 
eonpled  wheels,  they  are  so  keyed  on  to  the  axles  as  to 
be  Si  opposition  to  the  inside  crank,  and,  consequently, 
tlic  weight  of  the  outside  rods  must  be  deducted  from 
alio  weight  as  found  before;  and  when  six  wheels  are 
eonpled,  the  onUide  weight  so  nearly  balances  the  inside 
wretebt  that  nsnally  no  bahtnce  weights  are  required. 
In  the  oaso  of  mitnde  cylinder  engines,  the  whole  of  the 
weleht  of  the  piston,  rod,  cross-head,  connecting  and 
conning  rods,  and  cranks,  has  to  be  balanced  as  far  as 
IB  convenient,  and  uauaUy  equally  in  all  the  whede.  I 
faikve  given  but  a  mere  skim  of  the  subject,  but  it  the 
£:ditor  thinks  the  subject  of  suiScieDt  interest,  I  shall  be 
alad  ••  soon  as  I  can  And  time,  to  contribute  a  paper 
Sn  the  subject  of  balancing  moving  machinery.— <J.  Q.  B. 

r4a06.1  —  CHROMATIC 
TAIBY  FOUNTAIN.  - 
ProfeSBor  Tyndall,  in  one 

of  bia  late  lectnres  at  the 

Boyal  Institution,  showed 

that  if  a  ray  of  light  WM 

directed  and  concentrated 

by  a  lena  upon  the  point 

of  iasue  of   a   horixontalx 

)et,  somewhat  in  the  man-! 

ner  shown,  the  ray  of  Ugh  M 

would  not  be  able  to  leavef 

the  faOinf  stream  of  water 

notwithstanding    that    it  ,„      ,     .  .  .v 

was  curved,  so  that  the  stream  was  illuminated  through- 
out its  whde  lengUi.    The  same  principle  can  be  applied 

to  illuminate  a  vertical 
fountain  by  a  slight  alte- 
ration   in    the    apparatus 

and  arrangement.    In  the 

sketches  annexed,  A  is  an 

ordinary  "  magic  lantern," 

with  the  lens  placed  so  as 

to  concentrate  the  light  on 

the  jet  D;  to  accomplish 

which   the    box    C,    Into 

which  the  supply  pipe  B 

enters,    must   have   that 

side     opposite      the    jet 

formed  of  glass.    For  the 

vertical  Jet  a  plane  mirror 

E  will  be   convenient  to 

change  the  direction   of 

the  ray-    Coloured   glass 

slides  can  be  inserted  at- 

Sleasnre      between      the  fl 
ame  and  the  water  box, 
and  with  a  little  schem- 
ing I  think  that  it  mlghr 
tie   mada  xtn    effective. — 
Q.  Q.  B. 

[4111.]— SILICA,  OR  WHITE  FLINT,  can  be  had  from 
1.  Q,  Green,  Oresley  Potterr,  near  Burton-on-Trent,  or 
from  any  of  the  potters  in  the  Staffordshire  potteries. — 

KSAITCHABE. 

['OU.]— COLOCRINO  TILES.— I  do  not  think  the 
tiles  can  be  permanently  altered  in  colour  (after  they  are 
burnt)  except  by  re-bumlng  them,  and  colouring  them 
in  the  ordinary  way  before   re-bnming  them.— Esarx- 

CHABZ. 

[ffllS.]- FDCINO  TUBE  OF  LEVEL.— "Apprentice" 
should  hollow  out  t  .ro  pieces  of  cork  the  same  shape  as 
the  ends  of  his  tu->'*.  and  also  to  fit  tight  into  the  hole 
in  the  wood ;  then  »  ply  a  little  thin  glue  and  press  the 
whole  in  the  wood  until  It  comes  perfectly  true.  If  done 
in  this  way,  it  wiU  not  break  anhough  it  get  a  falL— 
BANcaosT. 

C4218.1— TUBE  IN  SPIRIT  LEVEL.— Take  off  the 
brass  plate  ;  clear  out  the  recess  in  the  wood ;  see  your 
tabeflts  in  very  easy.  Take  a  little  white  lead  or  putty, 
place  it  on  the  bottom  of  the  recess ;  cover  with  a  small 
strip  of  white  paper ;  put  the  tube  in ;  press  it  down 
uatU  your  brass  plate  will  go  on ;  trv  your  level  both 
ways  on  a  surface  plate.  When  you  nave  got  it  right, 
be  careful  to  put  tho  brass  plate  on  the  same  way  you 
took  It  off,  and  the  job  is  finished.  All  good  tubes  are 
marked  either  at  the  end  or  in  the  middle.  Care  should 
be  taken  to  keep  the  mark  at  the  top.— Oood  Words. 

{4MS.]— ICE.— Has  a  "Warm  Countryman,"  or  any 
one  else  tried  Toselli's  ice  machine — a  very  simple  way 
of  making  Ice,  ice  creams,  &c.  If  so,  perhaps  he 
vlll  let  your  readers  know  the  results,  and  whether  the 
cost  is  too  much.— Axon. 

[4346.]  —Don  BLE  STOCKS.- The  reason  why  double- 
flowered  stoclis  never  produce  seed  is.  because  in  a  real 
good  full  flower  the  stamens  and  pistils  arc  transformed 
ito  petals ;  hence  it  is  miuus  seed-producing  organs. 
In  saving  single  plants  for  seed,  it  i.'<  a  good  plan  to 
thin  the  blooms,  so  as  to  leave  (say)  half  a  dozen  on  each 
plant,  and  to  give  plenty  of  manure,  but  guard  against 
an  excess  of  moisture  to  the  roots.     They  should  bo 

?lanted  so  as  to  receive  all  the  rays  of  the  fltm  possible, 
f  "  Saul  Rymea  "  carries  out  the  above,  he  may  get  78 
per  cent,  double  flowered. — S.  RoOERS. 

[4a»t.l— THE  SMOOTH  BLACK  SURFACE  ON  SEW- 
ING MACHINES  is  given  by  japanning,  and  i»  a  trade 
by  itself,  and  U  "J.  W."has  a  machine  he  had  better 
glTe  it  to  a  japwmer,  as  it  would  be  a  deal  of  trouble 


and  expense  to  him  to  do  It  himself,  and  would  cost 
comparatively  little.— J.  B.  D. 

[4SS8.]— TODHUNTER.— I  think  tho  meaning  of  the 
quotation  is  that  the  symbol  v,  and  never  anoihei  tj/mbol 
is  used  to  denote  the  ratio  of  the  circumference  to  its 
diameter.  Circumference  =  diameter  y  »,  or  circ. 
R  =  2  R  X  ir,  hence  the  half  of  the  circumference  =  R 
X  »,  and  if  the  radius  =  1,  the  half  circumference  =  », 
but  the  half  circumference  =  18(K  =  9  right  angles, 
hence  we  may  represent  two  right  angles  by  w,  but  this 
is  not  invariable,  as  others  represent  it  by  180^  or  by  H 
(hemicycle). — Bb&nabdin. 

[4288.]— CORNISH  ENGINE.— AddjUonal  to  "F.  P." 
I  send  tracing  of  cataracts  of  Wickstoed  engine  at 


f  I  e  .  3 


p  I  a  .  2 


which  is  a  cross  section  toahow action),  and  are  worked 
from  below  by  aide  rods  R  K  to  a  cross  head  0,  with  a 
turned  bright  weight  T  on  top.  As  the  piston  P  rises  the 
water  comes  up  through  the  valve  V,  and  the  air  from 
above  the  piston  escapes  downwards  through  the  side 

Saasages  shown.  As  soon  as  the  piston  is  sllowed  to 
Bscend  by  the  commencement  of  the  "outdoor"  stroke 
the  valve  V  closes,  and  tho  water  escapes  by  the  cock  E 
faster  or  slower,  according  as  the  cock  la  more  or  less 
open,  which  is  regulated  by  an  endless  screw  (not 
shown)  working  in  the  worm-wheel  W  attached  to  the 
plug  or  "  key  "  of  the  cock  E.  As  to  parallel  motions, 
"  F.  F."  will  find  them  fully  treated  of  in  "  Hann  on  the 
Steam  Engine,"  Parti;  price  Ss.  fid.;  Weale.  But  I 
send  him  a  tracing  of  half  of  the  beam  of  the  Wicksteed 
engine  to  explain  a  little  of  the  matter.  A  0  is  half  the 
beam ;  C  D  is  the  main  link,  6ft.  long ;  B  E  another  link, 
also  5ft.  long,  to  which  the  air  pump-rod  is  attached  at 
F.  J  H  is  another  link  for  feed-pump,  and  corresponds 
to  the  link  for  plug-rod  in  "  F.  F.'s  "question.  Now,  the 
first  rule  to  remember  is  that  D  F  H  A  must  all  be  in  a 
straight  line,  or,  which  is  the  same  thing,  C  D,  B  F,  J  H 
must  decrease  as  they  get  nearer  A,  and  you  may  have 
a  dozen  of  them,  if  necessary.  Tho  next  thing  is  to 
make  F  move  vertically,  and  then,  because  A  O  is  s 
straight  line,  and  all  the  links  C  D,  B  F,  and  J  H  are 
kept  parallel  to  each  other  by  the  parallel  bars  D  £  and 
L  H,  or,  if  yon  like  It  better,  E  R,  therefore  D  E  K  wiU 
likewise  move  vertically.  Now,  to  make  F  move  verti- 
cally, you  have  only  to  make 

GExEF  =  BFxBA. 
Now,  in  this  case  A  B  =  8"  6i  =  lOli" 

B  C  =>  S "  11  =  88, 
and  C  D  =  Stt.  =■  Win.    Now,  by  rule  of  three,  ss 
AC:CD::  AB  :BF 
1841:  60  ::  lOU:  88, 
and  F   E  is  60  —  SS  =  Sfln.    So,  to  find  O  E,  which 


East  London  Water  Works,  Old  Ford,  which  stand  on  a 
floor  far  below  the  cylinder,  one  on  each  aide,  and  are 
both  worked  together  by  the  plug-rod,  which  comes 
straight  down  from  the  beam;  the  action  being  as  follows : 
As  tbo  plug  rod  comes  down,  the  chock  C  catches  both 
the  cataract  lever  LL,  and  turning  the  wheels  W  W, 
which  by  chain  and  lever  raise  the  plunger  P  nn  d  the 
counterbalance  weight  T.  As  soon  as  the  engine  befzins 
to  "go  out  of  doors,"  the  plunger  P  descends  under  the 
action  of  the  weight  T,  and  this  descent  is  made  more 
or  less  rapid,  as  desired,  by  opening  or  cloalnt<  a  cock 
under  the  plunger  by  means  of  the  rod  R.  The  other 
rod  S  has  a  loop  at  the  lower  end,  and  when 
the  stnd  V  reaches  the  top  of  the  loop,  the  rod 
S  rises  and  opens  the  valve  to  which  it  is  appropriated. 
One  of  tho  cataracts  opens  the  equilibrium  valve,  and 
tho  other  opens  g,  (be  exhaust,  and,  after  a  shirt  in- 
terval .the  "te^Q^^iye.  These  are  all  closed  ag  lin  at 
theprnnor  tiin.,_'-'*\i,nrks  on  the  nlufl  rod  oat^lunii 


theprnportim^  '•'»'.  ojiis  on  the  plug  rod  oa 
hol>l  of  boms  {J  "  by  different  valve  levers  as  the 
comes  "  indoo3  tb*.5bon  ***  cataracts  are  pla 
the  engine  n5V<>    ™  ttt  made  ornamental  (see  fti.  %\, 


BF  X  BA 


wahave 


lOli, 


ia4in.   for  the 


OE  ' 


■  ia4hi.,  as  before.  The 


E'F  "  87 

length  of  C  E  the  radlna  rod.  Another  way  to  get 
the  same  result  without  calculating  B  F  first  Is  to  say 

B  G  8S 

radins  rod  in  the  drawing  from  irhioh  I  take  the  trac- 
ing ii  lS9in.  or  61n.  too  much,  which  aocoonta  for 
what  I  think  I  remember  used  to  oocar  at  the 
end  of  the  Indoor  stroke  of  that  engiiie  —  vix., 
the  plunger  used  to  vibrate  Bidewayv.  The  piston 
rod  is  not  fixed  vertically  under  the  end  of  the  beam, 
either  at  half  stroke,  or  when  the  beam  is  up  or  down, 
bat  mSdwav,  and  the  way  to  find  the  fixed  centre  of  the 
radios  rod  Is  to  place  tlM  beam  half  way  np  above  the 
horixontid,  and  aMke  a  circle  with- the  length  of  radios 
rod  previonsly  calcolated,  taking  the  oenue  of  flston 
crosshead  ss  the  centre  of  circle,  and  then  pnttixtg  the 
beam-end  as  moch  below  the  horizontal,  stxtke  another 
circle  with  the  same  centre  and  radios,  and  where  the 
two  circles  intersect  will  be  the  radios  rod  centre. — 
Jv  K.  P. 

[4364.)— MATHEMATICAL.— Let  "Schoolboy"  read 
Tate's  "Exercises  in  Mechanics,'*  or  Newth's  "Mechanics" 
(or  information  similar  to  that  repaired  to  solve  his 
qoestlon. 

Let  k  »  height  of  water     ^  left 
6  ^  breadth  of  gate      =  lift. 

c  —  centre  of  gravity  s  _  s  9ft. 

then  area  of  gate  =  18  x  lift, 
and  pressure    =  18  x  11  x  9  x  63*6  =  1113751b. 

C.  H.  W.  B. 

[4264.]— MATHEMATICAL.— The  pressore  of  a  floid 
upon  any  plane  in  contact  with  It  is  eqoal  to  the  weight 
of  a  column  of  the  floid  whose  base  Is  the  area  of  the 
given  plane,  and  whose  height  is  the  depth  of  the  centre 
of  gravity  of  the  plane  below  the  surface  of  the 
fluid.  The  pressore  on  the  gate  (supposing  It  a  plane) 
will  therefore  be  equal  to  the  weight  of  a  colomo  of 
water  18ft.  by  lift,  area  and  9ft.  high— 18  x  11  x  9  = 
1,78S  oobic  feet.  The  weight  of  a  cobio  foot  of  pure 
water  Is  l,000oz.  avoirdupois;  bo  that  178,900os.  or 
4  tons  19cwt  Iqr.  SUb.  3ox.,  is  total  pressure  reqolred.— 

lONOHAKT  ImISHXAH. 

[4372.]— CRUCIBLES.— "  Stodent "  wfll  find  the  best 
way  to  anneal  crucibles  by  malting  np  a  coke  fire,  and 
before  the  fire  is  lighted  place  the  crucible  on  the  cold 
fuel,  light  the  fire,  and  let  the  crucible  remain  until  all 
is  qoite  cold.  I  think  "  Student "  will  find  the  Hessian 
and  plambago  crucibles  are  the  best  for  most  ordinary 
purpoBes.^A.  J.  Jaaxak. 

[4276.]  —  GUTTA-PERCHA  may  be  rendered  sofll- 
ciently  soft  and  plastic  by  Immersing  in  boiling  water  to 
be  moulded  to  any  desired  shape,  which  it  permanently 
retsins  upon  hardening.— Haabt  G.  Nkwtoh. 

[497a]  —  FRENCH  METHOD  OF  DETECTING 
ADULTERATION  OF  OILS.- Mr.  Heldenreich,  a 
chemist,  of  Stra8bourg,propoBedlnl841to  dlstli^oish  fat 
oils  from  each  other— a,  by  their  odoor  when  wanned, 
h,  by  their  colour  by  contact  with  solphorio  acid  at  66^ 
B.,  c,  by  their  specific  gravity.  By  the  first  process, 
the  oil  being  heated  in  a  porcelain  capsule  over  a  spirit 
lamp,  the  pecoliar  volatile  odour  of  fish,  linseed,  or 
other  oils  may  be  detected,  ospeci&llv  if  compared  in 
the  same  way  with  unadolterated  oils.  For  the  acid 
test,  from  ten  to  fifteen  drops  of  the  oil  are  dropped 
upon  a  piece  of  glass,  underlaid  by  white  paper,  and  a 
drop  of  Bulphorlc  acid  is  brought  in  contact  with  it  by 
a  gUss  rod,  two  diiTorent  reactions  are  observed— viz., 
when  tho  acid  is  reacting  with  or  vitbont  stirring  op 
the  mixture.  The  following  reactions  ore  indicated  by 
Mr.  Heidenrelch — first,  without  agitation  of  the  mixtore, 
second,  with  ditto.  Rape  or  Colza  oH — first,  greenish 
blue  aureola,  «-ith  light  yeUowish-brown  lines;  second, 
greenisb-bloe.  If  five  drops  of  the  acid  are  added  the 
whole  becomes  almost  brown.  Olive  oil — first,  pala 
yellow  passing  into  greenish- yellow ;  second,  yellow, 
more  or  less  gray.  Linteed  oil— first,  dark  reddibh- 
brown,  afterwards  brownish-black;  second,  brown-black. 
WhfiU  otl^flrat,  red,  passing  to  violot ;  second,  brownish- 
red,  imssing  to  violet.  Seaamum  oil— first,  red.  Poppjf 
oil— first,  yellew,  or  greenish -yellow  ;  second,  yellow  on 
white  or  grey  ground,  Ac.,  fto.  An  unadulterated  oil  of 
the  same  kind  should  always  be  examined  with  thct 
suspected  one.  The  charaoteriBtio  reactions  vary  also 
somewhat  according  to  the  age  of  the  oil.  Other  par^ 
ticalars,aee  *' DiotioBBaire  des  Alterations  and  I>'mlsifi^ 
oationa,"  by  M.  A.  C!hAT»mer»  Psri*,  1970  (op.  41.71  ^qL  U 
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Klfneb*.  beipiig.  URL  P<  881-  Chancteristio  re- 
aoUon«of  some  Indian  oils,  fl«e  "Technologist,"  t.  UL, 
p.  848.  I  think  pArtiooUrs  are  also  to  be  f  ooad  la  the 
works  of  Dr.  A.  Bill  Hmb&U.— Bkucaboin. 

t-ISTS.]— OAS  METEiL—ThedrygMmeterifl  tolMpre- 
ferred  to  the  wet  gas  meter,  for  many  reasons.  In  a  wet 
meter  the  water  Is  liable  to  be  affected  by  frost,  which 
prevents  the  passage  ot  the  gas.  II  the  water  level  be  too 
knr  move  gas  win  paaa  than  can  be  registered,  or  U  the 
meter  be  tuted  forwkrd  the  gas  will  pass  without  being 
registered  at  all,  wUcfa,  as  may  be  sapposed,  causes 
much  annoyance  to  the  company.  Why  this  form  of 
meter  uhould  be  nsed  on  the  Continent  in  preference  to 
the  other  I  eamiot  say.— Hahky  G.  Nbwton. 

t^fflO.l— DANrBLL*S  BATTERY.— The  fault  "  H.  C. 
K."  comidainB  of  is  always  experienced,  and  Incapable 
of  reme^  without  alteruig  the  battery  altogether.  I 
have  been  experimenting  on  this  very  subject  for  some 
time,  and  may  soon  have  something  to  say  on  it.  Pro- 
bably **  H.  C.  E.*s"  battery  has  larger  porous  snrface 
than  is  reqnired  for  his  work,  and  this  may  be  corrected. 
Let  him  try  witti  a  galvanometer  how  much  current 

S asses  through  the  whole  circuit  and  is  Jast  enough  to 
0  the  work,  and  also  when  the  battery  alone  is  in  oir- 
colt ;  if  the  latter  is  morethan  doable  the  former,  he  may 
diminish  the  porous  surface  by  soaking  and  drjrlng  the 
cells,  aud  greasing  or  saturatmg  with  melted  paraffin  all 
but  a  portion  facing  the  middle  of  the  zinc  plate.  The 
point  to  be  aimed  at  is  to  reduce  endoamose  to  the 
ntmoet,  and  limit  the  action  of  the  porous  partition  to 
the  exact  quantity  required  for  the  current.— SiaitA. 

[4291.]— MAGNETIC  BATTERY.— A  number  of  bar 
or  horse-shoe  permanent  magnets  bound  up  iu  a  bundle 
with  their  like  poles  together,  so  as  to  form  a  powerful 
compound  magnet.  Is  culod  a  "  magnetic  battenr "  or 
"magnetic  magnzine."  Hft9"Beriro"  been  miafod  by 
the  name?  A  **  magneto-electric  machine,"  which  ia  an 
apparatus  for  obtaining  a  current  bv  means  of  perma- 
nent magnots,  is  a  totally  different  tning,  and  depends 
upon  the  fact  that  when  a  magnet  approachcn  or  recedes 
from  a  wire,  a  momentary  current  is  induced  in  Iho  wire. 

— lONOEANT  IkISHSCAN. 

[4896.]- GALVANIC  BATTBBY.—**  J.  8/8 "  question 
Ut  inconsistont  with  eleotrlcal  laws*  and  can  only  be 
answered  if  further  particalars  are  given  as  to  the  con- 
ditions. If  there  is  little  external  resistance  or  work  to 
bo  done,  the  proportions  of  work  oan  be  seen  at  once  by 
the  fibres  (^iven  in  my  papers  on  each  cell,  as  they  were 
obtained  by  Btrlctly  [comparable  cells.  If  there  is  any 
considerable  external  resistance  or  work  a  Smee  made 
of  plates  a  yard  square,  would  give  less  current  than  a 
Orove'H  liu.  square.  All  depends  on  the  relation 
betw^u  the  electro-motiTc  force  and  the  resistances, 
aud  therefore  each  case  must  be  considered  on  its  own 
conditions.  These  points  are  little  understood  by 
amateor  electricians,  many  of  whom  seem  to  think  a 
galvanic  battery  haH  t>ome  magical  properties,  and  there- 
fore I  will  in  an  early  paper  lay  out  the  whole  system  of 
tbo^lawa  which  control  the  actions  of  galvanic  currents. 

— SlGHA. 

[4397.]— OALVANOUETEBS.— I  replied  not  long  ago 
to  this  quotation.  No  galvanometer  will  give  any  very 
correct  information  un  the  subject,  because  the  induced 
current  is  not  a  homogeneous  stream,  but  a  succcHt^ion 
of  independent  pulsations  in  reverse  directions.  Tu  nse 
a  galvanometer.  It  is  necessary,  therefore,  to  pro\ido  a 
commutator,  which  can  separate  the  action  at  making 
contact  from  that  which  occurs  at  broaking  contact, 
which,  equal  as  to  quantity,  neutralize  each  other, 
though  tboy  arc  unequal  as  to  tension.  If  the  two  ends 
of  the  secondary  wire  are  led  to  the  connections  of  a 
delicate  (^Ivanometer,  and  the  primary  oonuection  with 
the  battery  made  by  luind,  at  ea(di  mnke  the  needle  will 
swing  to  one  uide,  returning  to  aero,  although  the  contact 
is  sustained ;  on  brvdkimg  circuit  the  needU  will  swing 
to  the  other  side  and  return  to  aero,  and  some  estimate 
,  may  be  formed  from  the  extent  of  these  swings,  but  to 
test  the  actual  quantity  some  chemical  reaction  most 
be  effected  by  aid  of  a  commutator  separating  the  two 
currents.- Siu  KA. 

[4898.1— CHLORIDE  OF  SILVER.— Does  "E.  H." 
evaporate  bis  chloride  of  silver  in  daylight  ?  if  so,  this  is 
the  reason  why  it  turns  blue. — A.  J.  Jabkam. 

[4890.1— BREAM  FISHING.— If  "  Pompey  "  wants  to 
know  the  beat  haiu  for  bream,  I  think  I  can  help  him. 
The  tail  of  a  lobworm  used  with  the  Nottingham  tackle, 
is  capital  bail  for  a  river;  but  for  a  pond  or  stagnant 
vrater,  gentles^  with  rather  finer  tackle  and  smaller  hook 
will  be  found  best.  For  ground-bait  use  worms  encased 
In  day  balls,  or  greaves  previously  boiled,  either 
separate  or  mixed  with  bran  or  bread. — A.  T.,  Staines. 

[4S98.]— UOUNTINa  MICBOBOOPIO  OBJECTS.— 
The  method  of  mounting  miorosoopfc  objects  In  Canada 
Balsam  is  to  soak  the  object  in  liquor  potassa  for  some 
time  (var>lng  with  the  opacity  of  the  object),  then  to 
dry  it  bct\vecn  two  slips  of  glass,  soak  it  for  a  Bhort  time 
in  spirits  of  turpentine,  and  place  it  In  the  balsam  on 
the  slide,  apply  a  gentle  heat,  press  the  cover  firmly  on, 

J»ut  the  slide  iu  the  oven  after  raking  out  the  fire,  and 
et  it  remain  until  the  morning,  when  the  hard  Balsam 
can  be  scraped  off,  and  the  slide  ia  ready  for  the  cabinet. 
If  "  C.  R.  H."  wishes  to  mount  a  cricket  whole,  ho  will 
require  to  soak  it,  for  a  considerable  time,  in  potass, 
until  it  is  soft  enough  to  allow  it  to  be  squeezed  flat 
between  two  pieces  of  glass.  It  should  then  be  soaked 
in  turpentine,  ami  mounted  in  balsam  in  the  usual  way. 
Petuhii  of  flowers  will  not  require  any  soaking,  and  the 
fresher  they  are,  the  better.  They  are  best  mounted  in 
gl^vceriue,  but  if  they  are  to  be  viewed  as  opaque  objects, 
with  the  coudcnser.  they  had  better  be  mounted  dry. 
Moonting  in  glycerine  is  done  the  same  way  as  balsam, 
except  that  no  heat  is  required,  and  that  the  cover  will 
waLt  a  ring  of  gold  size  painted  round  it,  to  hold  it  on. 
Dry  muuntiug  in  the  easiest  of  alL  Merely  place  the 
object  on  the  r<Ude,  put  the  cover  on  dry,  and  paint  a 
ring  of  gold  size  round  it.  and  the  thing  is  done.  I  hope 
**  C.  R.  H."  will  have  better  success  next  time.— Hknbt 

SCTTOK. 

[4SS1.]— CONIC  SECTIONS.— See  Ur.  Proctor's  letter. 

[4SS0.]— AQUARIUM.— The  greenness  of  the  water  in 
an  aquarium  depends  upon  the  unount  of  light  admitted 
to  It.  The  greenness  conaista  of  an  Immense  number  of 
miorosoopic  plants  produced  from  germs  contained  In 
the  water,  or  supplied  to  it  from  the  atmosphere.  Strong 
bright  light  tends  to  develop  these,  hence  the  thing 
Gomplaiued  of.     Th«  care  eonslfts  in  remoring  or 


shadier  p^ce,  or  durhig  tho  bonra  when  the  light  ia  most 
intense  cover  it  with  a  sheet  of  light  bloe  tissue  paper, 
or  the  side  next  the  light  might  have  a  sheet  of  the  paper 
attached  to  it.  At  any  rate  the  light  moat  be  lessened, 
then  the  greenness  will  gradually  disappear.  The  best 
vegetation  for  an  aquarium  is  the  green  film  which 
covers  the  stones  or  rockwork  of  either  salt  or  fresh 
water  aquariums.  After  thoy  have  been  some  time  in 
operation,  these  can  bo  made  to  grow  freely  or  other- 
wise, by  the  means  indicated  above.  Pond,  river,  or 
marine  plants  of  the  higher  order  seldom  do  any  good. 
Exception  must  be  taken,  however,  to  ValiMneria  fpiroJw, 
a  grass-like  plant,  which  grows  freely  in  a  fkesb-water 
aquarittxn.  Is  very  ornamental,  and  gives  out  a  good  sap- 
plyof  oxygen,  which  it  is  the  office  of  these  plants  to  pro- 
duce.   Farther  information  If  desired.— T.  G. 

[4880.]— AQUARIUM.— Scrub  the  aides  with  a  tooth- 
brush tied  to  a  stick,  and  when  the  scum  has  settled 
put  in  a  bent  tube  nearly  touching  the  bottom  (as  a 
syphon),8Uck  out  the  air,  and  all  the  impurities  will 
foUow.  Also  keep  up  a  tupply  of  trumpet  snails  (Pluaor- 
bu  comeus  and  carinatiu),  which  feed  on  the  confervold 
growths.  The  freshwater  periwinkle,  though  orna- 
mental, does  not  live  long,  and  fools  the  water  fearfully 
when  dead.  Fresh-water  mussels  will  also  help  to  purify 
the  bottom.  For  plants,  the  soldier  plant  {Stratiode* 
ato<d«i),  with  atarwort  floating  on  the  top  of  tho  water.— 

AUATEDB. 


NOTES  AND   QUESIES. 

[4364.]— COPPER  MEDAL.— WOl  any  obliging  cor- 
respondent trmnslate  the  Inscription  on  tliis  copper 
medal,  the  head  of  which  is  very  beantifully  ongrared, 
and  tell  me  Its  probable  value?  Obv.  Bu»t  to  ri^^lit 
"CAR0LV8  XI.  b.Gy  REX.  SVECIAE."  Under  the 
bust  "  I.C.H."  Rev.  In  ten  lines,  "  53  F.  Nat.  1655,  C. 
1675.  Iteovperatis  Provinciis  (term,  et  Danis  Kxtoita 
Pace  Abt>olvtvm  luipcrivm  in  Re^ui  Emohm.  Exergvit 
M.  1687."    Size  rather  larger  than  a  i>enny.— Tatius. 

[4355.]— *♦  ART  DEGREES"  AND  "  MATRICULA- 
TION  examination."- It  was  withmoch  disappoint- 
ment that  I  read  J.  Harrison's  answer  (p.  357)  to  my 
query  on  "A.  A.  Degrees,"  as  I  am  eighteen  months  in 
advance  of  the  age  Le  quoted,  coutiequcntly  I  canuut 
compete.  But  if  he  will  be  kind  enough  to  give  me  any 
iiiformatl^  n  as  to  the  ueceKsary  requirements  for  the 
matriculation  examination,  or  how  to  obtain  such,  I 
shall  be  extremely  obliged  to  him;  and  whether  there 
is  any  other  degree  that  can  be  competed  for,  without 
matriculating;  also  the  age.  Or  perhap.-i  some  other 
gentleman  of  the  noble  English  Me:ch.anio  staff  could 
give  mo  the  required  information.— Bkui  no. 

[4866.]- SOFTKNTKG  SKINS.— Can  any  of  your 
numerous  readers  inform  me  how  to  soften  skins  that 
have  been  cured  with  alum,  arsenic,  corruHlvo  subli- 
mate, Ac?  I  want  to  make  them  pliable,  so  that  they 
can  bo  btitchcdt4)getber,in  order  to  convert  them  into  a 
hearthrug  ? — Coustsy  Vbt. 

14357.]— COLL.— Can  any  one  Inform  me  how  to  make 
a  good  coil  not  longer  than  1ft.  8in.,  to  give  spark  iu  air 
1ft.  long,  and  whether  I  could  use  the  same  with  a  weak 
coll  for  small  experiments?  and  how  many  of  the  best 
and  what  kind  of  cell  it  would  require,  how  much  wire, 
size  of  tinfoil,  ^.,  for  the  Hhumkorff  stylo,  aud  what 
would  the  wire  cost  ? — A  Tooth. 

[4358.]- COPAL  VARNISH.— I  have  about  one  gallon 
of  good  copal  vamiah.  It  has  beeu  kept  in  a  common 
can  «ith  wood  plug  for  a  year,  aud  does  out  set  under 
ik  days.  Can  any  one  tell  me  how  to  make  it  set  in 
about  three-fourthd  of  a  day  ?  An  answer  would  much 
oblige.— A  YocTH. 

[4359.]- AMBER  BEADS.— How  can  amber  beads  bo 
repolishcd,  and  what  means  are  there  to  distinguish 
real  amber  from  Imitation  ?-*L. 

[4SfiO.]— GALVANIZING  KAILS,  Etc.— Will  some 
brother  reader  plent-e  tell  mo  bow  to  galvanize  nails, 
Ac,  and  whether  there  is  not  some  other  and  better  way 
tocoat  wrougbt-iron  artleles  with  tin,  xinc.  or  copper 
without  dipping  them  in  m<dten  spelter  ?— Mabx 
Stewabt. 

[4861.]— METHYLATED  SOTMT.— WiU  any  brother 
reader  inform  me  what  methylated  spirit  is  made  from, 
and  why  it  is  not  allowed  to  be  used  in  preparing  tinc- 
tures ? — Shellac. 

[4363.]— CONDENSING  "WATER.— Will  any  reader 
give  mo  a  description  of  the  machinery  used,  and  the 
process  of  condensing  water  for  domestic  jjarposes  on 
board  large  passengar-carrying  sailing  ahipr^  ?  If  it  is 
not  asking  too  much,  a  drawing  of  the  apparatus  would 
mncb  obUgo.— Bamcboby. 

[4868.]— LIMEWASH  ON  MASONRY.— Can  anyone 
tell  me  what  will  remove  old  limewash  from  maaonrj'  ? 
I  have  a  lot  to  remove,  and  don't  know  of  any  substance 
that  will  do  it.  Perhaps  you  or  some  of  your  readers  do. 

— AOKHT. 

[4.S64.]— DRYING  SMALL  WHEELS.- 1  am  desirous 
of  obtaining  a  quick  and  economical  method  for  drying 
velocipede  and  other  small  wheels,  not  having  the  space 
or  time  to  keen  them  as  long  as  I  should  like  before 
using  them.  Will  some  kind  brother  reader  assist  ? — 
S.  W. 

[4865.]— INDICATOR  DIAGRAMS.- WiU  any  en* 
gineering  reader  oblige  by  giving  the  bent  rule  for  cal- 
culating indicator  diagrams  to  find  the  horse-power  of 
the  steam  engine  ?  Also  tho  rule  for  finding  the  lap  and 
lead  of  the  slide-valve  to  cut  the  Kteam  off  at  any  part  of 
the  stroke  that  maybe  desired?  Perhaps  T.J.  O'Connor 
or  J.  Baskerville  oan  assist  me.— A  Fibexam. 

[4866.]— INSECTS  IN  WATER.- 1  have  a  Urge  Iron 
tank  (open  to  the  air,  painted  inside},  which  is  supplied 
with  water  from  two  sources — rain-water,  and  water 
pumped  direct  from  a  well  through  a  refrigerator  for 
cooling  worts,  the  pipea  being  Iron  (whilst  refrigerating, 
the  watercomes  into  thetankaUghllyheated).  Thenses 
I  make  of  this  water  are  to  feed  a  boiliug  back,  in  which 
is  placed  a  steam  coil,  with  water  to  wash  casks,  &c. 
The  other  I  use  to  feed  my  encine  boiler.  I  find  that  r 
gteat  number  of  little  insects  infest  the  water,  which  I 
cannot  get  rid  of.  Would  any  of  your  numorous  readers 
inform  me  of  any  cubatance  which  I  could  tthrow  into 
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out  success.  I  also  find  that  einoe  I  hBV«  fcL.—  . 
engine  boiler  with  water  from  this  tank,  I  am  obll^^_4 
cleau  the  boiler  every  fortnight,  instead  of  ever— ^^ 
montha,  when  fed  by  ttie  aamo  water  frozn  aztotliex'  -a 
Could  any  of  your  readers  inform  ma  of  any  axxlis^ 
which  would  readily  precipitate  the  mnddlness  ixx 
tank  without  hijuring  the  hoUer  or  renderis^  tlie 
unfit  for  cask-washing  purxwses  ?— Coo 

[4667.]- RE-ENAMKLLINa . 

How  can  I  re-varnish  an  old  xlnc 
SaxrrxELD  Flood. 

[486a]— LINING-OUT     SHAPTINO.- Wm 
vour  kind  correspondents  explain  the  uaual  « 
lining-oat  ahafting,  say  about  80  yards  loaa,  and  i 
the  pedestals  for  same  7— W.  M.  M. 

[4Se».]— EMIGRATION.— Will   some    of    thoM 
have  been  discussing  the  emigration  quMtion   w<   _ 
state  whether  it  womd  bo  advisable  for  a  watcb-joMw 
to  emigrate  to  Australia  ? — Jobbxb.  ' 

[4ST0.]— PBOBLEM.- SvmosB  a  pole  to  be  lOiftk 
height;  and  standing  perpendicularly,  what  part  ^^ 
pole  wfU  have  to  be  cut  off  tor  it  to  touch  the  exdtk 
base  line  80ft.  from  the  bottom  of  the  pole,wiiich  hw. 
pendicular  to  the  base  ?— 6t7H  Bbaic. 

[4371.)-CHANGE  WHEELS.— Could  our  friend,  t. 
Slater,  or  any  of  our  ootton-spiuniag  friends,  ^vc  a  x^ 
to  find  the  change  wheels  forfaek-litter,  cone,  aadrat^ 
wheels  for  roving  frames  ? — Good  Woans. 

[4S72.J-THK  HAUTBOY.-Wanted,  a  fewhinta  as  to 
how  to  blow  the  hautboy,  and  the  kind  of  read  to  »ti 
and  what  should  be  the  coat  of  a  good  reed.— Avov. 

r487S.}-TO    "SIGMA."— Can    "Sigma"   erplaia   Ua 
followIng?"The  other  day,  as  I  was  expetimentinff  witi 
tho  electroscoiw  that  he  recommends  on  p.  273,  No.34S. 
Voi  X.,  I  noticed  a  very  curious  thing.    Having  fin: 
arranged  the  electroscope  so  that  the  pith   ball  bmu 
nearest  to  the  stem,  I  hung  a  pith  ball  on  by  a  linKs 
thread,  aud  took  off  the  gutta-percha  ball  on  tho  other 
end  of  the  wire.    I  then  excited  a  pUte  of  gatta-peroh* 
with  a  dry  allk  handkerchief,  and  applied  a  proof  plane 
I  touched  the  plane  and  then  withdrew  it  from  tfaepfaUs 
and  approached  it  to  the  other  end  of  the  wire  on  which 
tho  pith  ball  hung,  in  fact  to  the  pkre  wbero  th«  indU- 
rubber  ball  was  ;  as  soon  as  it  came  near  the  ball  re- 
ceded from  the  stem,  and  raccMlrd  as   the  proof  plane 
approached  tho  wire,  until  U   came  nnr  eoougfa   to 
spark.    If  this  is  repeated  oaeit  or  twice  the  baO  goea 
further  awar  than  it  did  tfae  &rgt  time,  but  mtier  thmt  it 
will  go  no  further.    I  aiso  noticed  that  while  the  hmU 
under  the  Influence  of  the  electijcity  is  repcttled  tromt 
the  stem.  If  the  proof  plane  be  appraacbed  to  ft  it  js 
repelled  until  it  gets  close  to  ft,  when  it  is  attracted. 
Such  was  the  result  M  my  observatkma,  which  I  was  at 
a  loss  to  understand,  but  l^v«  no  doubtthat  yon  can 
explain  them  sail^f  actoriiy.    Alro  can  voutaU  me  where 
to  get  the  green  carboyti  In  London  uial  I  have  otWa 
seen  recommendrrd  in  these pat^ciiformaUng the  c^Under 
electrical  machines,  and  abo  the  cost  ot  uamt — 

EUECTKOK. 

14374.)—PKIXTING.— Would  some  one  Inform  me  of 
a  way  to  transfer  ready  printed  matter  to  zinc  plates,  so 
an    to   be    able    to    toke    improssious   from   them?— 

CUTHBBBT. 

[4S7S.]— BED  BRONZING.— 1  should  fed  obUged  if 
any  subscriber  would  tell  me  how  the  red  bronjdng  im 
chandeliers,  gas  brackets,  &c.,  is  done.)  1  undrr«[an4 
the  green  hroazlng  and  lacquering,  but  not  the  red.— 
VutoiL. 

[4376.]— COD  LIVEB  OIL— Can  you  or  any  brother 
reader  tell  mo  of  a  pubatitute  for  coA  liver  oil?  I  have 
been  frequently  advised  to  take  it  (being  of  a  weak  cea- 
stitutlon),  but  I  cannot  master  it;  the  sight  of  it  hdag 
often  too  much  for  me.  I  would  be  glad  if  tafOB» 
could  tell  me^of  anj-thlng  more  palatable,  and  ai»|Hi— 
A  Mechanic. 

[4877.]  —  TEMPERING     BRACE-BITS.- Wm  in 
reader  of  the  Enojlisb  Mechanic  Inform  me  bowltsa 
harden  a  f<et  of  polished  brace-bits,  mine  being  all  is* 
soft  ?    Thoy  ought  to  have  been  good,  as  they  cost  ilia. 
—A  Mkcuanic. 


(487a]— HOW  LLJ>.'bAREMADE.— laeeycu 
in  a  somewhat  satirical  way  In   your  last  number  ts 
"  Doctor  "  Bedford.  I  don't  anuw  whether  he  is  a  D.CX« 
LL.D.,  or   M.D.,  or  what   brctideF.    I    see     two  Lsa* 
don  gentlemen  have  recently  been  putting  LL.D.  aftsr 
their  names,  or  othors  have  been  doing  It  for  thorn.   I 
allude  to  J.  Baxter  Lnnglt^v,  LL.D.,  and  W.  C.  BeonA 
LL.D.    Now  Mr.  nr  rather  Dr.  Lni'gley  as  the  PrecUM 
of  the  Sunday  League  I  know,  and  I  have  heard  of  ^ 
Bennett,  but  not  as  a  Doctor.    ForwbatI  know    to^ 
contrary,  these  gentlemen  may    have    honorably* 
their  degrees.    But  I  should  like  to  know  a  little  sld 
the  modu*  operandi.    I  know  a  smattering  of 'liatiA* 
read  French,  am  pretty  well  np  In  mathematie«P' 
graphy,  and  music  ;  and  I  should  Uke  to  be  en  IM^- 
Wili  some  one  enlighten  me  as  to  the  how  aud  Ik  «- 
pense? — An  Ambitious  Onh. 

[4S79.]— BORING  CYLINDERS  FOB  MODEL  Bt- 
GINES.— Will  any  kind  correspondent  tell  rue  bow  t» 
bore  the  steam  ports  and  channels  In  a  model  eni^lae? 
I  have  a  solid  casting,  and,  olthuugh  I  can  maxui^  to 
bore  the  cylinder  itself,  I  want  to  know  how  I  am  to  SK 
about  making  tho  channels  which  admit  the  steam  to 
the  ton  and  bottom  of  the  piston  7  I  have  not  any  toob, 
and  I  know  nothing  about  the  work. — Sabbas. 

[4380.]— COLZA  OIL.— What  Is  the  oU  known  by  tba 
name  of  colza  made  from  ?  Is  there  auythiog  peculiar 
in  the  process  ?— Sabbas. 

(48810— COURT  PLASTER,- How  is  this  znade;  and 
why  Ih  it  called  "  court"  ? — Sabbas. 

[4883.]— COPPER  COINS.— Can  anvbiotherreadvr  of 
our  valuable  paper  inform  me  what  the  foUowinsc  eolns 
are  7  1.  Obverse  :  Bust  to  right,  "  Diva  Fausilnm.**  Re- 
verse: Female  standing  beside  an  altar  on  a  tripod* 
"Augusta  S.  C."— 2.  Obverse:  Bust  to  right;  "Imp. 
Caes  ....  an  Aug.  ..MEG  XI."  B«vera«;  A 
temple  between  "S.  O.,*'  *'Aug. "  below.  Tbay  are 
copper,  and  very  thick,  about  the  alxe  of  a  penny^^ 

UASTINaS. 

t4883.]— THREE  COINS.— I  should  feel  obliged  if  yon 
could  spare  me  a  comer  in  the  EMOUflR  Mkcbawxc  for- 
the  three  ooIab  endoaed,  and  perhaps  Mr.  Henlray,  or 
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^ome'other  correspondent,  would  be  kind  enough  to  glre 
a  description  of  them.  Z  hare  thorn  from  a  yoong 
friond  in  America,  to  whom  I  send  the  Msohaiczc  after 
I  have  perosedit.  The  large  coin  is  silver,  the  other 
two  are  brass.— J.  8.  Wriokt. 

t^SSlJ-— COPPER  COIN.— I  ah&U  be  much  obliged  by 


any  ol  your  readers  informixig  me  whftt  the  abor« 
copper  coin  Is. — W.  B. 

[48S5.1~BRAZINa  OR  BOLDEBING.— Oan  any  of 
your  readan  kindly  inform  me  whkt  is  the  beat  method 
of  bramLng  brass  work,  and  bow  applied,  and  what  kind 
of  solder  should  be  used  for  light  work7~EDXiCBUBOH. 

[4386.]  —OPTICAL  ABRANGBHENT.— I  wish  to 
make  or  obtain  some  simple  means  of  throwing  on  a 
screen  an  image  of  a  small  opaque  object,  such  as  (siy) 
a  watch,  a  large  insect,  or  a  minoralogical  specimen,  so 
aa  to  be  visible  (say)  to  flfty  persons  at  once  in  a  mode- 
rate-eiaed  room.  X  also  wish  to  show  transparent 
objects.  I  am  aware  that  for  an  unknown  number  of 
guineas  an  optician  would  supply  me  with  a  phantas- 
magoria lantern,  oxyhydrogen  apparatus,  Boicroscope* 
Ac,  but  I  fancy  some  simpler  and  leas  expensive  arrange- 
ment would  answer  my  purpose,  did  I  but  know  how  to 
CIO  about  it.  I!  anyone  will  kindly  give  me  practical 
advice  or  instructions  I  shall  be  gratofuL— Ignobant 

IttlSBJKAN. 

[4S97.]— SULPHATE  OP  COPPER  BATTBKY.— Will 
our  mnd  friend  "  Bigma"  inform  me  how  to  cooatraot  a 
sulphate  of  copper  battery  in  wooden  trough  ?  I  iatend 
to  have  three  miirs  of  plates.  What  acid  aoall  I  require, 
Ac  7     An  early  reply  will  oblige.— W.  O. 

[-138&]— WEAK  E7E3.— I  am  aflOicted  with  weakness 
jn  the  eyes,  which  mikes  the  lids  red  and  swoUen,  and 
causes  an  abnormil  secretion  of  matter,  Ac.,  in  the 
comers ;  if  anyone  could  give  me  a  recipe  for  a  wash  to 
effectunUy  euro  the  evil,  I  should  be  most  thanldnl  ?— 
Pkbxobihs  Piokx^. 

[4S89.]— LATHE  QUERY.— Can  anyone  favour  me 
with  instructions  for  chucking  such  arUcles  as  require 
a  facing  on  both  sides  alike,  and  how  to  quickly  produce 
a  namber  of  the  said  arti<des  both  of  exact  size  and 
ahape  ?  The  men  of  a  draughtboard  take  as  an  ex- 
ample* Some  objects  X  require  grooved  out  like  a 
pulley,  also  faced  on  both  sides  alike.— A  Youko  Aka- 
TBcra. 

[4a9a]— FIRE-CLAY  BAKING.— I  wish  to  know  the 
mathod  employed  in  the  pottery  district  of  drying  and 
baking  Stourbridge  or  tire-clay  without  orackln^,  the 
time  occupied  in  the  process,  or  any  other  uiiefal 
informttioD  will  be  gladly  received.— F.  G- 

[4331/l-SCREW  TAPS  AND  DIES.— I  want  to  make 
some  taps  and  dioa  for  screwing  gas  barrels,  and  1  bave 
no  master  taptt  or  dies,  so  I  want  to  harden  different  size 
nipples  and  sockets  from  giu.  up  to  2in.,  aufflciantly  to 
<»at  8t«el  lor  tap«  and  dies.  I  have  tried  leather  sliav- 
iags,  SBlt,  and  urine  packing,  and  then  making  red-hot, 
t>at  it  willnot  harden  sufflcieotly.  If  any  brother  reader 
<;oald  describe  the  modtts  operandi  for  hardening  the 
iron  to  making  the  taps  and  diea  he  would  greatly 
oblige.— W.  Rbbd. 

r4892.]— CALLIPERS.— Can  any  reader  inform  me 
how  to  in-ike  two  pair  of  callipers,  inside  and  outside 
ones  ? — W.  Bexd. 

[4898.] -STEAM-TIGHT  JOINT.— I  have  a  boUer,  and 
it  being  very  diffi^^lt  to  make  a  steam-tight  joint  for  the 
manhole  door,  and  having  heard  that  litharge  is  a  good 
thing  to  do  it  with,  can  anyone  tell  me  the  price  of 
enough  for  the  job,  and  how  to  mix  and  use  it  ?— W. 
■Bkbd. 

J 4801]— IRISH  liIOSS.— Can  sny  reader  give  mo  any 
ormation  concerning  this  substance,  such  as  its 
healthful  properties,  how  it  acts  upon  the  system,  and 
at  what  price  it  is  to  be  procured  in  large  quantities, 
and  obUgtt  ?— HuxTXB. 


[4395.]— THE    UITRAILLEUR.  —  Will    any 

reader  be  kind  enough  to  tell  me   what  sort 
of    engine     is  the   "  mitrailleur,"    which    has 
,^X        jnst  been  purchased   by  the  Government?— 
"'^  \     ^  uaioBiTT. 

-ELECTROS.— I  am  much  obliged  to 

for  his  answer  to  me  roodumending 

mixed  with  rotten  stone  for  electros,  but, 

having  made  about  a  doien  trials,  I  find  it  no 

food,  as  the  wax  sticks  to  the  metal  in  places, 
have  made  several  good  casts  from  It  in 
plaster  of  Paris,  but  do  not  know  how  to 
make  them  conduct,  as  blaoklead  will  not  take. 
Is  there  not  some  solution  of  phosphorus,  &c., 
in  which  I  could  dip  them  ?  Perhaps  "  Sigma  " 
could  help  me  ?— Fabsb. 

[4887.]— SCREW  TOOLS  FOR  SCREW  PLATES.— 
I  should  be  glad  if  "  J.  K.  P."  could  tell  me  how  to  make 
(if  possible)  inside  screw  tools  from  a  screw  plate,  the 
holes  In  which  are  ^in.,  and  in  top.— Fabbb. 

[4898.]— MELTING  SPELTER  FOB  BRAZING.— 
Woold  any  brother  reader  kindly  Inform  mo  if  there  i:* 
any  acid  I  could  mix  with  spelter  when  brazing  so  as 
to  render  it  more  easy  to  melt?  X  find  the  brass  tubes 
often  melt  before  the  solder.  Or  how  is  the  spelter 
made  for  brazing  such  tubes?  I  have  no  difficulty  in 
brazing  copper,— Dbbbidb. 

[4899.]  —  INTERNALLY-OEARED  LATHB.  — To 
"  O.  W.  A.**  -  In  page  849  of  the  English  Hbohakio 
"  O.  W.  A,"  gives  a  drawing  of  an  internally-geared  lathe; 
the  gun-me^  wheel  (of  which  figure  2  is  a  front  view) 
has  on  it  five  circles  of  holes,  the  other  side  having  the 
internally  cut  teeth.  I  would  ask  **  G.  W.  A."  what  are 
the  use  of  these  hales  7  doea  he  nse  it  as  a  chuck -plate. 
or  do  they  play  an  important  part  in  the  gearing  of  this 
lathe?  I  nave  a  4in.  centre  lathe,  and  I  wish  to 
introduce  this  s^le  of  gearing  here.  Can  the  internal 
wheel  be  cut  with  the  ordinary  wheel-cutting  machine, 
or  shall  I  have  to  make  a  pattern  and  get  it  cast? 
I  tmst  that "  G.  W.  A."  will  supply  the  information.— 
Dbbsidb. 

r4400.}-]IICBOaOOPIC  objects,  DIATOUS,  Etc. 
— Would  any  of  our  mlcroscoiilc  friends,  BIr.  Anderson,  or 
the  author  of  thejottings  now  appearing  in  our  Hbchanic 
kindly  answer  the  following?  My  holidays  commence 
in  a  few  days,  and  I  am  desirous  of  going  to  the  sea-side, 
but  wish  to  steer  my  course  to  where  I  could  find  a  sood 
variety  of  maritw  objects  for  the  microscope,  especially 
diatoms— if  In  the  neighbourhood  of  chaut  niUs  where 
foraminifera  can  be  found  so  much  the  better.  I 
know  there  are  plenty  of  obiects  to  be  found  anywhere 
on  the  sea-side,  but  I  specially  want  to  procure  diatoms, 
and  if  chalk  cliffs  are  near  so  much  the  better. — Homtxb. 

[4401.]— CHEMICAL.— Will  "Urban,"  or  "Mr.  O. 
£.  Davis,"  kindly  give  me  precise  instructions  how  to 
convert  9oz.  or  ;k>K.  of  ferro-cyanide  of  potassium  into 
the  red  ferric  salt?  I  have  tried,  by  means  of  a  current 
of  chlorine,  but  find  myself  embarrassed  by  the  K  CI  and 
a  green  substance  in  attempting  to  oiystulise  the  ferric 
salt  out.— Pbussian  Blue. 

I44(tt.)— TELESCOPE.- 1  have  a  portable  telescope, 
the  tubes  or  draws  of  which  are  worn  so  that  they  slide 
too  easily,  making  it  difficult  to  keep  the  proper  focus. 
Will  some  one  kindly  tell  me  what  to  do  with  the  in- 
strument to  make  it  work  properly  ? — O.  F. 

[4406.]- MECHANICS.— Can  any  of  our  subBoribers 
assist  me  in  this?  I  want,  by  presrang  a  certain  weight 
down  lin.,  to  raise  another  100  times  aa  heavy,  up  ISiu.— 

AXTBSUK. 

[4404.]  —BLAST  GAS  FURNACE.— WiU  Mr.  T.  Fletcher 
oblige  bygiving  me  farther  details  of  his  blast  gas  fur- 
nace ?  What  is  the  arrangement  of  the  OriffitVs  gas 
burner,  and  how  is  the  blast  arranged  ?  A  sketch  would 
obUge.— J.  M. 

[4405.]— SHELL  GOLD.— Can  any  correspondent  in- 
form me  how  to  prepare  shell  gold  ? — J.  M. 

[4406,]— SUPPOSED  ANCIENT  PAINTING.— A  paint- 
ing  has  been  in  my  family  over  a  century,  we  have 
always  considered  it  to  be  a  Kneller,  but  have  no  prqpf 
of  it.    The  subject  is  the  Apotheosis  of  Queen  Anne,  re- 

£  resented  as  an  engraving  fastened  to  oak  pannelUng, 
le  print  torn,  and  the  lower  comer  standing  forward  in 
a  Boroll.  The  queen  is  the  centre  figure,  surroundedby 
angels.  A  smaller  print  is  fastened  to  the  pannelliug, 
partly  where  it  ia  opened  by  the  ncroU  of  the  other,  anil 
represents  Britannia  weeping ;  the  size  inside  the  frame 
U7in.  by  53in.  I  am  unable  to  find  any  initial  or  other 
mark,  but  perhaps  that  ariies  from  my  ignorance  of 
works  of  art.  I  shall  be  very  thankful  to  any  of  your 
correspondents  who  will  assist  me  in  fixing  the  name  of 
the  arlisL— H.  H. 

[4407.]— MAMMOTH.— In  what  museums  are  exist- 
ing skeletons  of  the  mammoth,  or  elephui  primigeniuM  7 — 
Naturausi. 

[4408.]— INDIARUBBER.— Could  some  of  my  brother 
readers  favour  me  with  thenamea  of  the  principal  India- 
rubber  trees  ? — K.  L.  M. 

[4409.]— SECURING  IRON  CRAMPS  TO  STONE.— 
Can  any  brother  reader  inform  me  of  anything  as  a 
substitute  for  lead  In  securing  iron  cramps  to  stone  ; 
something  to  flow  with  heat  as  lead,  and  set  hard  ? — 
J.W. 

[4410.]— TURNING  SPHERES.— Would  some  adept 
at  taming  billiard  balls  give  me  some  information  as  to 
that  difficult  branch  of  the  art  ?  X  want  to  fit  up  a  simple 
form  of  spherical  rest  for  turning  spheres  about  the  size 
of  biUlurd  balls.  I  should  be  mucli  obliged  for  any  in- 
formation  as  tu  the  description  of  chucks  used  for  hold- 
ing the  ivory.  How  is  ivory  polished  after  being  tamed  ? 
—J.  D.  L. 

[4111,]— ISO  METRICAL  DRAWING.— Will  Mr.  C.  J. 
H.  Cotthcsson,  who  a^kod  for  a  method  of  drawing  the 
ellipses  that  represents  circles,  kindly  let  me  know  if  he 
has  got  tiis  required  information  from  the  elaborate 
papers  written  by  our  correspondent  Mr.  J.  W.  Bedford? 
But  let  me  inform  C.  J.  H.  C.  that  Mr.  J.  W.  B.  is  de- 
scribing perspective  drawiog*  whloh  is  quite  a  different 
thing  aitogetlior  from  iaonictrical  drawing.  In  perspec- 
tive drawing,  wc  can  renreaent  a  circle  at  any  anulo  we 
ideaso  ;  but  in  isomotrioal  drawing,  circles  are  always 
drawn  at  a  given  auul,.  Wi  Mr.  C.  J.  H.  C.  wishes  for  any 
iufomiiition  ou 
1  shall  bemui 


^  is  in  my  power 


auuL.  T|  Mr. 
on  the  nv,  ^'oiboil  of  representiug  circles, 
at  haptji,^,^©  5\-o  Ulm  any  IntormatTon  that 
•^r  °^  thi  ^^  glrtflt -T^KOMAS  J.  O'Oosson. 


'^^,>'"- 


UMOTIOES   QTTEBIES. 


In  future,  If  any  qnerr  remain  nnauswered  for  four 
weeks,  we  shall  insert  the  number  and  subject  of  the 
query  in  this  list,  where  it  will  remain  for  two  weeks,  if 
not  previonaly  replied  to.  Wo  trust  oar  readers  will 
look  over  the  list,  and  send  what  information  they  can 
for  the  benefit  of  their  f^ow*coutributon. 


Since  our  last  Walter  J.  Nicholls  has  answered  S578 
3716,  S738;  88U,  3888:  ^  Saul  Kymea,"  8703,  3990,  4010, 
4048;  Joseph  Roskell,  8753,  8d75;  "  Alexandra,"  89S2: 
"  Matrix,"  85l9. 8926, 8947 ;  "  K.  T.  Z.,"  3931 ;  "  Leather," 
8838;  "Patience  and  Perseverance,'*  9666.  2077,  8766, 
3789 ;  "  Deeside,"  8787,  3815 ;  "  Bemardin,"  2694,  3381  : 
"  Banting,"  8828 ; "  T.  K."  8796. 


8975  Valne  of  Coin,  287. 

8976  Brittle  India-rubber,  287. 
3978  Round  Zinc  Wire,  287. 
8979  Bricks  and  Pottery,  287. 
8981  Books,  287. 

8962  Works  on  Soap-making,  287. 

8983  Engine  Indicating,  287. 

8938  Stuired  Birds.  287. 

8090  Yellow  Dye,  287. 

8994  Electric  Motor  for  Sewing  Machine.  237. 

8997  Artificial  Fountain,  287. 

8998  Organ  Movement  to  Harmonium,  287. 

4001  Atmospheric  Influence  on  Electdc  Clocks,  287. 

4002  Muslin  Dresf,  387. 

4005  Gun  Barrels,  887. 

4006  Dressing  Stone,  287. 

4009  Heating  Boilers  with  Oas,  287. 

4011  PriokingBarrelsofBarrelOrgans.  To  "Adept,"  887. 

4018  To'<N.S.  Heineken,'*287. 

4014  Medical  Electricity,  287. 

4015  Arts  Examination,  Royal  College  of  Surgeons,  287. 

4016  Army  Commissions,  287. 
4020  Woulffe'B  Bottle,  387. 

4022  Tuning  Bellows  for  Harmonium.   To  "  Kleve,"  287. 

4023  Organ  Stops.    To  "HarmouioasBUckamith"  and 

"  Adept,"  287. 

4029  Fixing  Colours  In  Cotton  Material,  SIO. 

40B6  Botanical— Ch»Tnioal.  SIO. 

4042  a,  .,    .  i.-;.1i:l 

4044  A  '  ' '         :|]1 

4046  B    :■.  '■■  iqcuh^IL 

4049  P  ■■  ■  i  --iM-    r,;'M, 

4050  L  ■',   'I    UL.i...;' ill, 

4062  l:.::-ir:v.|.t^  1   ,rr.-  n.    VjMte,8U. 

4059  Svldcrmi!,  31L 

4060  "VukfUiLRcr,  BIL 

4069  Fjii-bhua'  Vndia  UrdSH,  nil. 

4070  Tl3,.  UUie.illL 

4072  Htrniniiiuin  CjtLpry,    To  "  Eleve,"311. 

4074  R>.i[iH*»Limc»3U. 

4076  NjiiiiraL  ^dcaJiJUn  ^U. 

4081.  Tli*s  i5hiptgni*u  VeiJcii>tie,8XL 


USEFUL  Airo   S0IE5TIFI0  UOTES. 


A  SELF-PKEDINO  TURNING  LATHE.- A  remark- 
able lathe  for  turning  banister  or  wainscot  rails,  whip 
handles,  chair  rounds,  or  any  article  of  a  round  shape 
on  which  undulations  of  an  ornamental  character  are 
required,  is  noticed  by  the  Mechania'  Magasine.  The 
blanks  ef  a  square  sectional  form  arc  put  in  at  one  end 
of  the  apparatus,  and  they  pass  out  at  the  other  end  in 
a  finished  state,  taking  as  they  go  the  shape  of  a  pattom 
plate  fixed  to  a  alow  revolving  wheel  at  the  side.  The 
machine  works  very  fast,  the  cutters  running  at  an 
amaaing  velocity  to  act  upon  the  blanks.  There  is  no 
limit  to  the  number  of  articles  it  can  turn  oat.  Any- 
thing  of  a  plain,  tapered,  or  of  irregular  shape  can  be 
made  by  it.  All  that  is  necessary  is  to  adju<;t  a  pnttem 
of  the  work  wanted,  which  guides  the  chisels ;  thou  put 
in  the  length  of  square  timber  at  one  end,  and  it  will 
speedily  appear  at  the  othor  smoothly  finished.  The 
finished  work  is  tarned  out  about  ton  times  faster  than 
can  be  produced  by  hand.  The  invention  has  been 
brought  to  this  country  by  Mr.  Q.  Sconoia,  of  Now 
Coventry-street,  Leicester-sqnare. 

THE  HEART'S  LABOUR,— The  total  daUy  work  of 
the  human  heart  is  equal  to  124,208  tons  of  2,240  poonda 
each,  lifted  1ft.  Professor  HaughtoL,  of  Dublir,  states 
that  if  the  heart  should  expend  its  entire  force  in  lifting 
iU  own  weight  vertically,  it  could  raise  that  weight 
19,754ft.  in  an  hour. 

"  SEELY^S  PIGS."- An  object  of  interest  at  the 
Workmen's  Exhibition  is  a  display  of  iron,  obtained  by  a 
process  invented  by  Sir  Antonio  Brady,  from  some  of 
that  dockyard  refuse  irreverently  described  as  "  Seely'tf 
pigs,"  and  which  has  been  the  subject  of  discussion 
both  in  Parliament  and  by  the  Pre^ti.  Those  piga  were 
of  different  qualities,  but  were  all  largely  contaminated 
with  phoiiphoras  and  sulphur,  and  were  supposed  to  be 
of  little  or  no  value.  The  presence  of  phosphorus 
renders  iron  brittle  when  it  is  hot,  the  presenco  of 
sulphar  renders  it  brittle  when  it  is  cold.  The  pigs  con- 
taining both  were  worth  in  the  market  about  £2  59.  per 
ton.  By  Sir  Antonio's  process  the  sulphur  and  the 
pheaphoms  can  be  extracted  at  a  cost  of  about  3us.  per 
ton,  and  the  residual  iron  is  superb.  It  bears  any  and 
every  test.  One  of  the  pieces  exhibited  had  boen  beaten 
cold  to  the  thinness  of  writing  paper  at  ouc  end,  drawn 
to  a  point  at  the  other,  and  then  twisted  by  hand  elt{bt 
turns  in  an  inch  at  a  single  heating.  Mns<)ivo  bars  had 
been  beaten  cold  until  the  surfaces  on  each  Hide  of  the 
bend  came  into  perfect  contact,  and  a  plate  6in.  wide 
and  4iu.  thick  had  been  beaten  till  iti  edges  were  in 
contact,  the  flat  surface  remaining  horizontal.  In 
neither  case  were  there  any  traces  of  a  fiaw  either  at 
the  convexity  of  the  ourre,  where  the  raotal  was 
Htrelched,  or  at  the  concavity,  where  it  was  compre-^sod. 
Holes  in  a  thick  plate  had*  been  enlarKcd  bv  driving 
cones  into  them,  and,  in  a  word,  the  iron  had  been 
knocked  about  in  every  posiiible  way.  At  a  very  low 
estimate  it  ia  worth  £14  per  ton,  and  as  there  is  plenty 
of  the  raw  material  to  be  had,  the  profit  of  tholnTentlon 
seems  likely  to  be  (^eat. — Nalure. 
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ANOTHER  ADVERTISER'S  TESTIMONY. 
Sib,— PlMMqnotapricetoreacloudadTetttmment  *  *  * 
I  abonld  b>ve  (dveitised  again  before  now,  bnt  through 
*n  aoeldent  that  went  nigh  to  cripple  me,  have  been 
laid  np  nearly  10  weeks,  and  had  so  many  orders  on 
hand  through  my  last  adTertisemont  that  I  dared  not 
adrertiae  again  Ull  I  got  a  little  dear.— £.  M.  T. 
Tydanham,  10,  High-atreet,  Brighton,  July  Slat.  1870. 


AirSWEBS  TO   OOBBESFOIlDEirTd. 


*t*  AH  eommonioations  ahoold  be  addressed  to  the 
Editob  of  the  Ehoush  Hbcbaxio,  81,  Tanstook- 
street,  CoTut  Ourden,  W.O. 


The  loUowing  are  the  initials,  &o.,  ol  letters  to  hand  up 
to  Tuesday  morning,  Jnly  36,  and  unacknowledged  else- 
where : — 

H.  W.  Henfrey,  V.  A.  D.,  Ephemerls,  Rev.  E.  8.,  C.  C, 
Jaa.  Turner,  C.  and  B.,  J.tH.,  J.  P.  J.,  C.  and  H., 
Q.  a.  Andri,  Booth  Bros.,  J.  C.  Hellinton,  FUntlst, 
B«T.  H.  H.  H~  J.  T.  Jun.,  Veritas,  Rev.  D.  C,  J. 
SinkwcU,  J.  E.  H.,  C.  H.  W.  B.,  W.  8.  A.,  M.  L., 
F.  O.  S.,  R.  P.  8.,  Hermaan  Smith,  J.  A.  Uaelean,  W. 
Melroy,  W.  A.  8.,  W.  T.,  PropeUer,  H.  H.,  A.  B.  C, 
Amateur,  Cabinet  Maker,  J.  O.  M.,  E.  Olbbs,  Z, 
Bnmard,  Alzol,  A  Tonng  Beginner,  J.  K.  P.,  J.  Sargent, 
Jun.,  DoeUlns,  Vigle,  Bemardin,  F.  8.  E.,  Oapt.  O.  H. 
Stokes,  J.  N.,  Jan.  Hamaon,  J.  E.  W.,  8.  Crompton, 
John  Fleet,  F.  J.  M.  Butt,  Inventor,  J.  SUrley,  H.  W. 
Henfrey,  J.  D.  L.,  Enquirer,  H.  Jack,  John  Meek, 
J.  H.,  T.  8.  H.  M.  D.  By.  Clapman;  Q.  Q.  R.,  J.  M., 
T.  J.  O'Connor,  John. 


R.  O.  F.  8.— We  hare  already  given  Mr.  Ferry's  address, 
Saalemns,  J.  Powell,  8,  Bonverie-street,  E.C.  Other 
queries  next  week. 

H.  H  RiCKuuisoH.— Several  descriptions  of  tourist's 
trips  eould  not  be  inserted  for  want  o(  room. 

W.  H,  B.  and  others  say  that  they  have  paid  in  advance 
tor  the  BritU^  ami  Foreign  MeehoKic,  and  want  to 
know  how  they  can  get  their  copies  in  future.  As  we 
did  not  get  the  money,  it  cannot  reasonably  be  ex- 
pected that  we  can  send  the  numbers.  We  are  in  no 
way  responsible  (or  the  ahort-comings  and  blunderlnga 
whleh  characterised  the  defunct  jouraal.  >rom 
beginning  to  end  it  was  a  pitiful  enterprise,  and  the 
sooner  it  la  forgotten  the  better. 

O.  ^FiBTH  thanks  "  Omicron "  tor  working  out  the 
required  formula. 

LavBUCK. — Scarcely  suitable  for  our  columns. 

"An  Exhibitor  "  sends  us  along  letter  complaining  that 
he  has  not  a  ticket  of  adiuTasiuiir  to  the  Workmen's 
Industrial  Exhibition,  Islingtou.  He  ahottld  have 
written  to  the  Committee.  We  really  cannot  afford 
space  for  these  outside  questions. 

E.  M.  T.  TvDBKAN  sends  us  a  long  letter  in  reference  to 
the  Pritchard  and  Proctor  controversy.  After  Mr. 
Proctor's  letter  in  our  last  number  but  one,  it  is,  we 
think,  l>est  to  let  the  matter  rest  with  the  twodispntants. 

Index.  —  Thanks  for  your  able  letter  in  answer  to 
"  F.W.  M.,"  but  so  many  letters  were  received  oa  the 
trade  and  commerce  cootroveray  tliat  we  were  obliged 
to  drop  it. 

8.  Hewktt.— We  have  followed  your  1"  -'ructions. 

J.  M.  SxiTH. — It  is  useless  to  be  offcy .  •  because  your 
letter  was  not  inserted.  We  cannot  insert  all,  and 
must  therefore  make  a  seloctiun.  We  have  received 
sufBciont  correspondcnco  recently  oa  what  we  may 
term  outside  qnostiuns — such  a  s  shorthand,  emigra- 
tion, trade  and  oonuuorce,  and  tourist  maps— to  fill 
the  ]oumaL 

A  ,Wocu>-Bc  Ehtokolooist,  who  writes  to  the  BrilUh 
and  Foreign  Itechanu:,  should  buy  the  back  number's 
of  the  present  volume  of  the  Enoush  Msohihic. 

J.  MiLLEB  and  W.  8.  H. — Snch  a  communication  can  only 
be  made  as  an  advertisement. 

CKiB.  H.  Lyobstbb.— We  do  not  know.  Advertise  in 
Tkt  Sizpnuy  Sate  Column. 

Specs.— Any  respectable  optician  will  give  you  the 
Information. 

J.  HiRBis. — Onr  correspondents  can  hardly  be  expected 
to  recommend  manufacturers  or  tradesmen. 

A  Soffebkb.— Consult  a  medical  man  at  once.  The 
symptoms  you  describe,  and  probably  exagserate,  may 
be  those  ol  a  tumour,  and  any  i^aorant  meddliug  there- 
with would  be  highly  dangoroas. 

F.  8.  Boishucb.— It  should  have  been  I'lOin.  not  M6th 
of  an  inch. 

AMAKxSuBsoBiBBit.— Each  maker  has  his  own  partisans. 
If  we  "  named  the  best  "  we  should  possibW  be  mis- 
taken, and  should  certainly  give  them  all  reason  to 
complain. 

W.  B.— Wo  give  an  engraving  of  No.  1  coin ;  No.  S  is  a 
coin  of  Emanuel  di  Rohan,  H.M.  of  the  Kni^ts  of 
Malta--Hieo  replv  to  8»mL  Smith  a  few  weeks  ago ; 
No.  3  »8  a  Moorish  coin ;  No.  4,  legend  on  obverse  too 
indistinct  for  illustration. 

Tbk  SixpBjmr  8ai.b  Coldkn  is  the  only  place  in 
which  can  appear  queries  sent  by  Charles  Wrigley. 

Matbiz — ^A  letiar  from  '•  Robert "  is  waiting  here  lor 
you. 

T.  KiKO.— Write  to  Messrs.  Donlton  Bros.,  Lambeth. 

Ou>  &u,T.— The  use  ol  electricity  as  a  motor  for  sew- 
ing machines  is  not  a  new  Idea. 

B.  E.  ZoDDT.— Put  your  query  in  a  separate  distinct 
form. 

E.  PzBBT.— Stamp  and  letter  were  received,  but  too 
late.    To  last,  no. 

K.  Davis.—"  Inductorium  "  has  been  asked  to  send  us 
his  addrvas  iorpnUloation— aeveral  have  asked  for  it. 


Rxv.  D«.  OiBBXs,  Plymouth,  complains  that  be  cannot 
gat  the  EnoLisa  Mechaxic  regularly  through  his 
agent.  We  beg  tn  inform  them  and  others  who  bavo 
cause  of  complaint  that  It  is  not  onr  fault.  The  E.  M. 
is  regularly  supplied  to  the  trade  at  the  same  time:  the 
irregular  deliver}'  of  the  weekly  numl>ers  is  attribut- 
able to  the  agents.  The  Bev.'Dr.  had  better  change 
his  bookseller. 

W.  H.— Messrs.  Leroy's  address  is  13,  Orsy-street,  Phll- 
pot-fitreet.  Commercial-road,  E. 

Yeloce.— We  cannot  recommend  any  particular  Qiaker. 

John  Chapman.— We  don't  answer  through  the  p«it. 

W.  H.  L. — Though  we  have  bought  the  copyright  of  the 
Britith  and  Forfign  Mechanic  we  liave  not  taken  over 
its  liabilities.  Had  we  done  so  it  would  have  been  a 
bad  Job  (or  us. 

C.  H.  W.  Bioos  says:— "The  absorption  of  the  BrUM 
sad  Fonifn  Mechanic  is  no  more  than  I  expected.  I 
hope  the  idea  o(  your  buying  will  not  indnoe  specula- 
tors to  start  another  JonmaL"  Aa  the  proprMtor  o( 
the  late  B*  and  F.  M,  was  conuneroially  ruined  on  ac- 
count of  his  connection  with  the  B.  and  F.  M.,  it  is  not 
likely  any  one  else  will  be  in  a  hnrry  to  make  anotlier 
such  an  attempt. 

Tbb  Bbitish  and  Fobeion  pbize  Scbeke.— To  J. 
OOlard,  Jaa.  Parker,  B.  EUiott,  A.  8.,  B.  E.  Soddy,  R. 
H.  Nicholson  and  others.  'The  prizes  we  believed 
were  offored  when  the  B.  and  F.  M.  was  in  a  hopeless 
condition.  In  fact,  we  regarded  the  advertisement  as 
a  flag  of  distress.  The  proprietor  having  since  beoome 
insolvent,  and  his  affairs  being  now  inuquidatlon  it  is 
not  likely  the  prizes  will  ever  be  distributed.  At  all 
events  we  can  only  refer  you  to  the  trustee  appointed 
by  the  Bankruptcy  Court,  and  to  request  yon  to  be 
more  cautious  In  future. 


WOS.   J.  WakellaM,  SubUn.  anl  D.  M'DawaU,  '«VBt«j-f4 

ftroveiBAQta  in  nill«  for  railways  and  tnunwrAVA,  mixitt  J 
yip«  for  lailwaya  and  tiamways. 

3000.  H.  Baino*,  Koimantoo.  tmprovemeiata  in  r^nmicM 
or  damaKtd  rail,  ol  ixnnanent  way. 

3010.  K.  ]>ad««on,  Naw  York,  U.S.,  ImproT^mentA  »  '* 
•ncbiea. 

Mil.  W.  Hatband,  Rayle,  Improvements  in  pn«txnxmtii.  '  ' 
and  hamman.  also  appUeaUa  to  machinery  for  AjriTisag  ^  ' 
tlnf .  spUttlns .  or  dresuiia  stone,  and  tor  botixtg  roek«. 

WIS.    N.    3.  Amies,  Ifanebestar,    ImpmreiuentH     ia    s;^ ' 
machines. 
SOIS.    J.  SplUcir,  SaleombeLodse.  SalcombeReiria    Imitft**'^^ 
n  and  spplJsatlon  of  oertaln  machinery  to. the    orcM^esa  c^  ^ 
^tnrlnir  flour  from  wheat.  «-.-i«™ 


factorlnir 
Wit. 


lour  from  wheat. 
Jackson,  Loman. street, 


Of -applying  boU«i^thw.t«ir-   «™'»'™k.    lmim>T^  ^' 

S01&.    p.  K.  BloDdel,  23,  BooIeTftrd  de  Straaboarr     *zi  iat^ 
Ump  (or  bomiBc  mlnenl  oils  snd  eMeticea.  *  .1 

sold.    8.  Toddcnhtm.  Lower  Huih.  Lkiubeth,  Imnnyvevcrl 
Uie  numufaetore  of  twisted  n«UI  work.  *«^i««w^— —  ■ 

M17.    O.  fiutlsy.  AldennanlnuT,  lmiat>Teiaents  in  mmc- 
of  boott. 

SOU.    H.  O.  Averr,  HackncT,  mn  imprarainuit  In 

1019.    A.  Jack,  Mft^bola.  Aynhtn.  «  n««  or 
ttml  implamant  adapttd  i<a  digging  poUtoa*. 

ntai  for  preparing  hntngi  for  flning  bMr  aad  otim  i^aJr^. 
eomnmntcatloD.  ^^^-^   i 

aOB.  W.  Robert*.  InvFimeiii,  and  W.  Stroudlv  Brickan  »- 
prorements  In  weigUnc  maehines.  '       "*'"'**  *=- 

was.  J.  Walkar.  WojTerhamplon,  latpraremenU  In  ■■rt-r.r. 
for  making  railway  and  other  ■.pikoa  or  bcitt.  -•rn-itT 

KQA.    w.  0.  Bentloy  and  W.  Isham.  m^fhaatf  Boatoa.  lAt^. 

•'"■  ^'""'^TemonUinaMaratatforeootumltlJuandDnSrn^T^ 


THE   nrVEHTOB, 

APPUCATIOMB  FOB  LETTERS  PATENT  DUBntO  THE 
WEEK  XMDina  JUIdT  U,  UTO. 

1961.    A.  OObey,  Dxrord-B treat,  oonitmctlon  of  glaii  orehanli. 

1M3.  W.  it.  Lake,  SoathamptoQ-buitdlnga.LoDoon,  ImproTMaeoU 
In  mftcliineB  for  moaldlnK  bricks.    A  coounanlcAtlon. 

196S.  W.  Uorebani,  SwaiuocNmbe.  ImproTamonti  in  Portland 
oemenL 

iue4.   J.  Batcher,  Sonthport,  improrententa  in  fountain  peon. 

IMS.  O.  r.  QrlAn.  19,  aroat  Oeorge-street,  W««tuunster,  bn- 
proTementi  in  th«  pannanttnt  way  of  nulwAv*  and  tramwKys. 

laOA.  B.  J.  Hcott,  Urixtoo,  new  apparatus  for  prerentlng  priming 
In  itoam  boUeri. 

UOT.  B,  Uant,  1,  Serlo-strMt,  Lincoln" •  inn,  improTemaatH  In 
tha  procaii  of  anj  8pp.tnitii«  for  carburatting  gaaec  or  atmo- 
*pherto  air.    A  oommnnicatlon. 

IWd  i.  w.  H  Carter,  Foyle-itroot,  Londondarry,  improvoaMttti 
in  condenten  for  ttcHm  cnglnei. 

VX».  N.  C.  M«xira..»,  Urerpool,  drying  malt,  grain,  and  other 
inbKtancati,  and  ii>  the  upparKtut  therefor.    A  comiuunloation 

1U70.    R.  Isong,  LiTerpool,  a  continuoua  soU-wedglng  fencing. 

1971.  J.  Frearxun,  litnalDghain,  ImproTemenu  in  verewi  aad 
icrew-drlverv,  anj  In  m-Achincry  for  the  manufacture  of  tcrewa. 

1B7*.  S.  Putney,  OmyB  Inn  road.  »n  improved  ftpparatns  to  be 
worn  by  railway  tniTelleri  for  loMneaing  the  eflecU  of  rlhration  on 
tha  kpina  or  nervous  •iy«ip'ui, 

1973.  J.  A.  Coffey,  9.  Llnf.oln'i  Inn-fleldi,  Improrenienta  In  the 
prooau  and  apparatun  employed  fur  drying  and  roaiting  eoiho, 
obicoty,  malt,  and  other  «iin«tunces. 

Iir74.  O.  A.  Fyfr,  Mnnchoiiter,  improrementa  In  the  treatment 
and  praparatlouof  mttterittU  to  be  employed  ia  the  manotacture 
of  paper. 

1«76.  C.  Mottetoy,  Manchester,  improrementa  in  the  manufac- 
ture aad  coiiBtruction  of  In  iia-nibber  cunhlanf  for  billiard  Ublt>s. 

1978.  W.  Cowley.  Liverpool,  impn-Tementi  In  the  apparatiu 
for  pumping  and  lon-lni;  uir  and  olaer  duidd. 

11*77.  W.  J.  Schleslnser,  Tiniun-i- Hirt,  Old  Brnnd-Hlreat  Improve- 
menta  in  machinery  or  apparatus  ft.r  wathing  pUtea.  dishes 
crockery,  and  giant  ware.    A  oommnnit-atloa.   . 

Iir7f<.  W.  H.  Ilnr.iiold.  W.  lC).;kini{h4m  stroot.  Newlngton 
Caaaeway,  a  new  deirripiiim  of  knUe  ateel  for  inalantly  imparting 
an  unifonn  kfm  ednA  aw  knire*. 

1979.  W.  Noweil,  Pldiadetphii.  U.S.. ifflproTementa  In  Cleaning 
and  poliihina  cofToe  and  in  apparatus  emploved  tliereia. 

lyMO.  H.  Keattrton,  9,  Strjtford-nMul,  Birmingbnm.  improve- 
ments in  the  manniacture  of  iron  tubea,aad  tn  machiaerv  urn- 
ployed  therein. 

ItfHi.  J,  II.  Johnson.  *7.  Uncoln'a  Inn-ltnlds.  improTementa  in 
carpetii,  and  to  marhinery  or  apparatus  for  mannfacturing  the 
tame.    A  commnnkatlon. 

ltW2.  W.  A.  Wnitty  And  H.  Chattorla.  jtw,  Strand,  improvements 
In  the  menus  or  «i»(»  irutui  for  inJitiitinn  at  recording  and  rcgUtor- 
ing  the  times  <>{  arrival  or  lenving  of  wurkmen  and  otheri 

1888.  W.  Hponce,  H.  yualityc->urt.  Chancery-Une,  imptOTomenta 
in  ataam  generators.    A  communication. 

19B4.    J.  itedford,  Biuli-liff#.  improvements  in  looma  for  weaving 

iWHi.    J.  Abercrnmhln,   Kirklinton.  N.  B..  an  improved  lubricator 

1!>«.  J  W.  Ayrei.  R«m«s-^te.  Improving  latchea,  locks,  bolts". 
fa«teninK«  in  general. 

l:W.  O.  8;oncU.  Now  Coventry -etreet,  I^lcester- square,  im- 
provements in  mu-hinery  or  appnratui  for  redudng  wood  metal 
or  other  hard  mittuh  tl  t  >  lixed  pjUrr:it.    A  communicatioD. 

\9^.  W.  E.  .Newton.  4i(J,  Chaucorj-laoe,  Improvements  in 
oonnting  regislfrs. 

la*.    J.  UompUrys.  Hull,  tmproTtments  in  ateam  engine-. 

19M0.  W.  R.  I^ke.  an  improve!  machine  for  manufactarlnit 
spo,da.    A  commuuiC'itlon. 

lifJI.  W,  Biuwn.  Si.  .Mary-3trpct,  Portsmonth,  Improvements  ia 
the  construction  of  kt«w  propcUerK. 

IVJi.  C.  J.  Curtis  and  A.  Fiddei,  Bristol,  an  Improved  flreproof 
composition  for  cafe.*. 

IW-i.  H,  M.  Ni.lijlls,  lit.  Great  Portlandatrect.  improvements 
Id  printing  mii'hinr». 

l'J&4.  H.  Wil-..  1.  St  vktm-on-Tees,  improTod  mechanical 
arrangement'*  fi>i  co  -lifnt  utid  bnitinit  li(]oldt(. 

mis.  A.  Wi-unti.  Ufi>.i,vilef,  improv^mcuts  tn  flro-lmri  aad 
grutr4.    A  omrmui  •  ii  1 1. 

V)Mi.  T,  Hullidav,  II*  Hiiict"n,  N.B.,  tmprovemenM  in  cxt-«H- 
Ing  water  or  other  li^iit^  Irom  cljthe^  or  other  tabrio-t  nr  ili.rcs 

IW7.  J,  H.  Johnson,  iiii'.irovements  in  packings  and  in  ucarinff 
Borfacei.    Acommoaiiii  'n. 

iPi*.  C.  M.  &irker,  I:;,  Kannington  park-road.  ImprovemenU  ia 
steim  generators. 

^V^-^  ^  ,^-  '^'"^t®-,  U.  WaUiagton-street.  Strand,  an  imnrovod 
method  of  incorporjUng  inruU  and  cemont  in  the  construcUon  of 
Unks,  boxes.  ni«s.  oj  pots  for  horticultural  and  other  ournosed 
A  communication.  y<*iv^>^Ka. 

»».  H.  W.  lUmmoai.  improrementa  In  machinery  for  mould 
lag  clay  and  other  pi.uUc  nutarials  into  drain  pipes  and  other 
articles.    A  communi.-ittioa.  """j* 

WOl.  O.  Aahwiirih  una  E.  A^worth,  Hanchestor.  Imnr  >vemcnts 
in  cards  employod  In  the  earding  of  cotton  anl  .thcr  flbrous 
materials. 

KMI.  B.  SoholeSeld,  Leeds,  iraprovements  in  brick-makina 
maciiinerv.  " 

J003.  T.  R,  Fox.  Wtf%ertree,  Liverpool.  Improvements  in  rlrging 
ateam  and  sailing  shiy-. 

21XW,  J.  nti'*-'ieU.F..nert  Vale  Iron  Works.  an'U-rfi^rd  i«j->r.iv* 
menta  in  or  aidltiim^  to  furnaces  nsod  lathe  miimi»o;iuv;  of 
irim  ana  steel. 

anos.    A.  Miw,  n,ntt.aU.   S.Uop,  Imprivemeuts  la  ei-pirAtit,   l> 
beomnioyed  in  th?  j'ret»»r,»ttoB  of  pulverlzol  clay   o-.d   in    C  >■ 
manniacture  rtf  tllaii,  l>nik<,  pottery,  and  other  artirlc-^  of  ^irt 
aaware  or  china. 

aioo.  U.  UuU  and  J.  OaldAeli.  Olasgow.  improvements  ia  -.a. 
chase  eap'tan*.  ' 

S'Ai7.   X.  Johnson,  ChtuireU,  ImproTements  In  ploajhs.  [ 


pro.-i 


•hlre,tmproTemonts  in  ai 
*B8.    C.Samuel.  Lad_ 
cable  for  advertising  purpotaa. 

PATBMTB  SEAIsBD. 

IW.  A.  B.  Bfckj,  Improvcmeats  In  knobs  and  spindles  te  4m 
locks  and  similar  faitaainga.  *  "*«»iw  ua  %n 

liV.  H.  W.  Uammoni.  a  new  lever  Ur  chanfflag  altarm. 
SiSiS??U?n!"'"  *^°^^'"  ™»«y  motion.  aad^^S  SST^ 

H5-   ?E?f^****''"l™Pro'MnK»tlnordlnarT(ireBra»i 
..^5-.Lon^in'"J^'il-J^-,^^S^- 
n«s«.    A  conununicatioa.  *"'^««mhb  »•«■«« 

ln'J^e®l»^i^"'  "*  8-Cl»«ltoa.  Maachast.,.  impR,v««.. 
«^,^tio?"***"'  **^«"«»«»^  ^  loom,  for  weavi^.  a 
loiSlig  faSSS^."'  *»''<'«»«*•  »-  "»  constmctloa  of  tnsd^ 

«,??!;*  i.K'Jl'.P'?'  T  *™P«TBd  vehicle  or  compoalUon  kk 
mixed  with  white  lead  aad  other  pigments  -h^mmuh  wk 

1?!'    ?■  ?*£T!^iC^i""^**''°"' '°  P^"tJ^f  inaeWnw^. 
171.    J.  J.  Bi«Aai'i*on.  improvement  WO  mvhlnt;rTnriDnai»o 
for  pqintinK  or  grindtn^i  hackle  giJi.  c^j.  ^  ^ti„  g^^  SrS. 

«;;.  *^;^^""'"*"™'A«^«^n-iMP'vrcflient*in  pfaatoi-a»* 
ratus  used  for  dredging  porpoMS.  ^— **•  ««-  *fv* 

IM.    W.  E.  Godge^  tho  eoostractJAii  o/  pfekazs  thr  aa   Imnrorad 

W-^.  T.  J.  Hmilh.  a  new  or  improved  proeesi  forttSwWM^ 
drawing,  and  tiaotDg  wire.    A  eoauDoakMlMi.  *-«•-«««,. 

196.    J.  Uacqne«n,nn9cav«mentalaaeU-aoUagnnlai 

1W7.    R.  Fieltioa,  lua..  andT.tlaUcn,  ImptDremanU  la  lonu 

aa*.  W.  Hunter,  Uaprovamsata  la  looms  lor  weaviai  UxtOA 
fabriea.  ^  —**"<» 

ass.    F.  J.  Barnby,  imprortmanu  ta  ftoor  cramps. 

S38.  U.  Anketall,  aad  O.  7.  Aokatall.  impioTaiaanta  ia  the  wa. 
dnetlon  of  manure  and  fool  from  lawagc. 

SM.  J.  Knowlea,  ImproTeaieBtt  ia  the  mode  tA  wvckingaaU- 
actlng  males  for  eptaning  and  doobUng. 

681.    D.  Camcroa,  tmprovcmenta  In  metallic  pens . 

77%.    R.  Tonge,  Improvements  in  loonv  for  wearing. 

I&ft6.  a.  Staveaa  and  i.  Beady,  an  elaeuo-magnetie  motor  far 
•ewlaf  and  other  aachiaaa. 

1B61.  8.  H.  Stepheaa.  machines  for  grinding,  concentrating,  uf 
refining  tin  and  other  orea.  la  order  to  extract  the  matals  ts  s 
pure  state. 

las.    F.  Battg.  improrementa  la  the  coaatmetioa  of  watctea 

im.  J.  Hoichel,  ImproTemeata  on  buttons  and  clasps  lor  Han 
and  other  garments. 

\ft».    F.  C.  Southwell.  IfflproranMnti  in  cJ«fT  cntten. 

19B.  J.  Dawson  and  T.  C.  Faweett,  improramenU  h  rtisiag 
RlKS  used  in  the  prooeaaof  raising  the  nap  of  wooUaicksthtc 
ouier  f  abnca. 

203.  W.T.  Waite,  improvcmcnU  In  the  preparation  o(  a^^ 
Charcoal  for  use  in  treating  saccharine  solutions. 

204.  W.  T.  Waite.  improvameaU  In  ftltering  tacehatlM  tm 
tions  and  other  liquids. 

'i06.    W.  Uarton,  preparation  of  (ermenUble  Bacchariac  SMffi^ 

wii.  \.  S.  Cvupbell,  an  improved  appliance  for  faeilUaiiuiM 
wnrkins  of  bicycled  and  tricyclea. 

210.  J,  w.  Eyrea  »nd  J.  Longbottom,  ImproTCBtcttte  ii  ee- 
mentin^ woven  and  felted  fabrics. 

aa.    w.  Wiu-ren.  improvements  in  ships'  anchort. 

812.  J.  HoldBworth.improTemonts  in  apparsta^  and  meeteMi; 
meaaq  tor  excavating.  Ailing  in,  iransportjni^.  and  OUKtack- 
grain,  seeds,  and  other  materUls. 

'Jt&  U.  U.  Durie.  improvemeals  in  braking  <tt  retatdag  m: 
w.*y  trains.  ^^  " 

8t7.    H.  J.  West.  ImprDvaments  in  reMgerating 

2!tt.    A.  Werkmeister,  aa  improred  liquid  meter. 

800.    P.  R,  w.  Hedges,  Improvemants  in  mor iiiing  ma«^h»k 

316.    J.  Davenport,  a  new  or  Improred  iiddl«,  spedaUv  ^a* 
for  cleansing  and  assorting  potatoes.  ^  ^^ 

SM.    J.  Thomas,  fmprovementa  in  breach -loading  Sre-ant^ 

iil     ^'  V^o""^^  V^^^y-  improvement,  in  trwtUaa  Iron  m» 

**■.*•  J- "'»»th.  Improvements  In  the  manafactare  d.^ 
and  other  seats.    A  communication. 

891.    8.  W.  Thomas.  Imprnvementa  la  bicvcles. 

876.    C.   Bardy.    improvemeata    la    preparing    and   *«»t 
colouring  mattcni.  t~"^    «»>   ■— ^ 

427.    J.  Flear,  an  improved  machiae  or  aDasrAtna  tmtmn. 
horses  or  otlier  animals.  "—  »»  —     " 

VA.    T.  Whitehead  aad  H.  W.  Whitehaad.  Inptm^*  »« 

638.  A  M.  Clark,  Improvemeats  la  machinery  for  hbW*— - 
ehoe  nails.    A  eommnaicaUoa. 

605.    A-  H.  Hark,  Improvaments  In  railway  earrla* 
eommnnicatiim.  ' ««««» 

«?^     «;  ^*^*'i.'"'  *™provement«  in  the  constmcticm  cAVAXae^. 

- .'    ii  ^*   ^  "'*^>'-  "opr'iv«raems  in  b.>Unr  flttinxa. 
.1^1.    F.  Fi'-ldand  G.  Si^ms-cn,  thr-  apiilication  of  a  an  scrf- 
riil  to  tb«  prvlucU.in  of  ninmlnntinc  oiU  .nd  solid  hrteKSSot 

y:u.  I.  Surameri-floM  snd  J.  O.  Sandetton,  an  iinnoTv>d  nsk 
lag  micKine  far  the  use  of  tailors  and  oth';ri.         ""i'"»'^  W^ 

1^^T^-    J.  A.  OArdner,  improvement*  in  apparatni  far 
wt****  passengers,  gnard*.  and  drivers  of^Umlea. 

IMS.   J.  W.  llorsfall,  improvements  in  ventiUtlnf 
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NOTICE. 


^r^HK       BRITISH      AND       FOREIGN 
.^"/iiOHANIC  is  now  incorporated  with  this 
amal. 


®h4  (ftttjgM  P^^dmttk 

mo 

tflRROR  OP  SCIENCE  AND  ART. 

FRIDAY,  AUGUST  6,  1870. 


THE  EXHIBITION  AT  ISLINGTON. 

WE  luve  noticed,  upon  s  broad  ground,  and 
in  detail,  the  plan  of  this  and  similar 
exMbitions.    It  is  with  a  sincere  desire  of  reoom 
mending  them  that  we  now  venture  to  point  out 
a  mistake  or  two,  which,  it  may  be,  cannot  be 
easily  avoided,  bnt  which  are  certainly  detri- 
mental.    One  is  the  converting  of  an  exhibition 
into  a  bazaar.    This  is  an  error,  and  might  be- 
come an  abnse,  to  tolerate  so  much  of  the  bazaar 
principle,  by  which  the  attention  is  distracted 
from   inventions  and  works   of  merit  to  mere- 
tricioQS   stalls  piled  with  Parisian  trinkets,  the 
fascinating  tradi  of  toy-shops,  gew-gaws,   and 
other   trifles  made  only  to  be  sold.    AnoUier  is 
the  arrangement  of  the  collectioos.     They  are  so 
composed  as  to  be  perfectly  incomprehensible. 
We  might  multiply  our  protests ;  bnt  the  idea 
and  the  development  of  the  exhibition  are  so 
generally  excellent  that  we  prefer  to  refrain  from 
the  fnl^iment  of  an  ungracioas  duty.    The  only 
one  upon  which  we  woiJd  emphatically  insist  is 
that  against  the  puflery  and  shoppiness  so  mani- 
festly encouraged,  of  course  for  financial  reasons. 
Too  mnoh  ostentation  is  permitted  to  wedding- 
cake,  to  patent  mustards  and  starches,  todealers 
in  largely-advertised  sauces,    to  instantaneous 
toothache  cures,  to  fancy  labels,  and  to  hair- 
dyes.    Too  much  space  is  afforded  for  articles 
brought  here  less  for  show  than  for  sale,  which 
encumber  the  exhibition,  vitiate  the  perception 
of  the  bewildered  multitude,  damage  the  interests 
of  the  conscientioaa  manufacturer,  and  have  no 
more  relation  to  the  genuine  objects  for  which 
the  Agricultural  Hall  has  been  opened  in  this 
broiling  month  than  the  American  compounds 
which  are  consumed,  or  the  bootjacks  of  the  Re- 
formation period.    We  pass  on  gladly,  among 
the  fmivovements :  those  in  photography,  now 
the  livelihood  of  thousands  and  the  enjoyment  of 
millions ;  the  substitntion  of  electricity  for  the 
casting  of  statues,  and  for  the  costly  old  methods 
of  gilding  and  silvering;  the  new  dyeing  pro- 
cesses ;  the  elaboration  and  simplification,  at  the 
game  time,   of  machinery;   the  comparison  of 
raw  material  and  simple  industry  with  the  results 
when   the  one  has    been    transformed   into    a 
mechanism,  and  the  other  elevated  into  an  art. 
We  traverse  the  various  regions  and  discover 
little  to  regret  in  the  difference  between  our- 
selves and  other  nations.    However  exquisitely 
they  work  the  Italian  beauty  is  not  worth  the 
English   strength.        Certain    ancient  Oriental 
people,  appreoiating  colour  by  instinct,  knowing 
no  fatigue  in  the  perfection  of  detail,  holding  the 
goldsmith  and  the  jeweller  in  especial  honour, 
temiimie  in  the  softness  and  gaiety  of    their 
fabrics,  jubilant   in    their  employment  of    the 
laaginatlon,  eclipse  us,  no  doubt,  in  their  own 
sky.    We  invariably  fail  when  we  endeavour  to 
umUU  the  rich  stuffs  of  Kashmir  or  the  cele- 
brated Bombay  work ;  bnt  when  your  Hindu  or 
your  Chinaman  comes  to  attempt  a  pianoforte  or  a 
8of«  he  is  once  more  a  barbarian  and  a  bungler, 
and  nothmg  else.   Again,  we  do  not  follow  Russia 
with  her  silver  and  enameUed  bookbindings,  and 
ecclesiastical     plate— illustrating     a     fashion 
w;hich  combines  modem  feeling  with  the  remi- 
niscence and  admiration  of  Byzantine,  of  Benais- 
sance,  and  even  of  the  Flamboyant  era,   which 
WS8  imported,  with  some  elegant  ideas  of  Cir- 
cassian origin,    from  Pohud.      Those  bUzing 
pictuM,  on  resplendent  gold  grounds,  and  those 
stotelynialaohite  doors,  prominent  in  all  inter- 
national exhibitions,  do  not  represent  the  English 
gouMj  nor    the   imperial    splendour   of    the 
ainw  porcelain,  nor  the  floral  incrustations,  in 


pietra  ditra,  by  the  Rorentine  artists,  who,  with 
thdr  painted  stone  strawberries  and  raspberries, 
aie  not  ashamed  to  invoke  applause  by  present- 
ing in  a  semi-transparent  stone  the  pips  of  a 
sham  em  rant  and  the  filament  of  an  apocryphal 
gooseberry.       We  do   not    envy   the    progress 
of    some   continental    countries   in  the    art  of 
veneer,    the     revival,   by    Spain,    of    her    old 
damascening    dexterity,     the    restoration,    for 
Venice,  of  her  historical  superiority  in  glass — 
witness  the  copies  from  the  Hurano  works  and 
the  early  mosaics,  and  the  gold-enclosing  mould 
that  produce  so  8um]>tnous  an  effect.      We  look, 
for  only  a  moment,  at  the  German  stamped  and 
coloured  leathered  wall  hangings;  at  the  stiff, 
stately,  and  academic  decorative  art  patronized 
by  Prussia ;  at  the  capricious  crowd  of  Dresden 
nymphs  in  fantastic  dresses  and  nymphs  in  none, 
plagiarising  a  phase  of  art  which  lost  all  value 
and  meaning  when   it  ceased  to  represent  the 
irivolous  age  in  which  it  originated ;  at  the  Ger- 
man   Gothicism ;    the   Teniers    tapestry  ;    the 
Belgian  laoe  ;  and,  indeed,  not  a  few  visitors  will 
be  puzzled  to  see  them  at  all,  or  to  find  a  record 
of  them  anywhere,  for  this,  though  an  Inter- 
national, is  yet  a  comparatively  humble  Exhibi- 
tion.   It  has  no  streets  of  stalls  bright  with  gold, 
jewels,  and  art,  and  exnlting  in  all  the  luxury  of 
a  Western  Lower  Empire ;  but  it  contains,  never- 
thdess,  examples  of  which  we  may    well    feel 
proud ;   in    furniture,    costly    and    cheap ;    the 
utilizing  of  common  woods  for  ornamental  pur- 
poses ;    tasteful    carpet    patterns ;    the    fancy 
majolica,   Palissy,   and  neo-dassical  wares    for 
which  Worcestershire  and  Staffordshire  stand  un- 
rivalled ;  tiles  for  mural  decoration,  as  different 
from  Dresden  as  fin  is  from  frost ;  wronght-iron, 
cast,  and  bronzed  work  ;  incised  stones  for  pave- 
ment, and  BO  forth.    Industry,  in  this,  as  in  other 
countries,  is  now  fighting  a  fair  battle  with  the 
imperfections,  prejudices,  and  forgetfulness  of 
the  past.    It  has  taken  into  partnership  art  on 
the  one  hand  and  science  on  the  other,  and  we 
already  witness  many  triumphs  of  the  combina- 
tion.   We  have  no  longer  reason  to  confess,  for 
example,  any  inferiority  in  gem  work,  although 
we  may  not,  in  Lord  Macaniay's  language,  con- 
ceive like  Titans  and  execute  like  jewellers.    It 
is  for  us  a  matter  of  more  interest  to  consider 
the  gradations  by  which  in  useful  elaboratiou,  our 
workmen  and  those  of  other  countries  are  com- 
peting :  and  we  indicate  this  all  the  mora  dis- 
tinctly, becanse  of  an  immense  amount  of  useless 
work  exhibited.    The  man  who  makes  two  blades 
of  grass  grow  where  one  grew  before,  is,  accord- 
ing to  ancient  wisdom,  a  human  benefactor,  bnt 
he  who  writes  the  Lord's  Prayer  on  a  threepenny 
piece,  or  includes  the  uniforms  of  all  the  British 
army  in  a  blanket,  or  builds  a  cathedral  out  of 
champagne  corks,  or  levies  a  tax  upon    every 
forest  of  America  to  make  a  table  top,  may  be 
very  ingenious,  and  persevering,  and  patient,  yet 
there  is  invariably  in  such  labour  something  sug- 
gestive of  the  cripple.     There  is  no  objection,  if 
there  be  not  mncti  use,  in  men  diverting  them- 
selves from  their  habitual  employments  in  order 
to  engage  in  totally  opposite  puraaits.     Still,  we 
will  frankly  say  that  in  the  indnstrial  race,  the 
principle  ne  tutor  ultra  crepidam  holds  good,  if 
it  be  intended  that  the  workman  shall  rise  higher 
in  his  vocation.     We  have  every  respect  for  the 
ingenuity  which  prompted  a  coffee  refiner  to  con- 
trive a  dish  preventing  those  proverbial  rogues — 
the  bakers — from  purloining  Sunday  mutton ;  for 
the  compositor  who  has  fulfilled  his  dreiun  of  a 
perfect  fire-escape ;  for  the  violinist  who  has  ex- 
hausted his  genius  upon  a  rat-trap,  and  especially 
for    the   self-sacrificing    member    of    the    Fire 
Brigade  for  proposing   a  method  by  which  he 
and    the  body    to    which   he    belongs   will   be 
altogether  superfluous.    Still,  while  thoroughly 
admitting  that  men  are  entitled  to  exhibit  their 
versatile  capacities,  and  enjoy  the  value  of  their 
patents,  we  do  think  seriously  that  in  many  oases, 
althougli  they  may  expect  to  reap  benefits,   they 
will  be  disappointed.     Thns,  what  can  a  time- 
keeper  on  an   omnibus   station  hope  from   his 
model  of  a  ballot  box ;  and  what  can  a  Govern- 
ment clerk  anticipate  from  the  adoption,  if  ever, 
of  his  peculiar  street-sweeping  machine  f    Let  as 
allow  that  men  do  often  hit,  to  the  right  or  the 
left  of  their  own  marked  paths,  upon  ideas  which 
have  fertilized  into  both  applause  and  profit;  but 
the  ground  safe  for  working  men's  exhibitions  is, 
upon  the  whole,  best  chosen  when  it  brings  the 
working  man  as  a  working  man,  and  in  his  own 
selected  walk,  into  competition  with  his  fellows. 
It  was,  we  imaging   with  this  view  the  workshop 
rivalry  was  pron^Jg^  at  Islington.    The  inter- 
national scheme  ig      i  jp  {his  respect  represented; 


for  it  is  a  remarkable  cireumstance  that  on  the 
part  of  foreigners,  very  few  illustrations  are  given 
of  eccentricities — using  the  term  eccentricity  in 
its  proper  sense — of  industry.    Thus  the  ItaUan, 
who  exhibits  a  railway  model,  is  generally  a 
railway  engineer ;  we  do  indeed  find  one  of  this 
capricious   nation,   who,  being   a  music-master, 
aims  at   elevating  himself    from   that  desolate 
position  by   taking    out    a    patent     for    clean- 
ing  rice ;    we   also    discover   a    genius    which 
can  fire  guns  without  powder;  but  from  the  plains 
of  Lombardy  come  ploughs,  drilling  and  thrash- 
ing machines,  and   mill  hoppers ;  from  Genoa 
models    of  ships;  from    Florence   specimens  in 
marble ;  and  from  Bome  revivals  of  that  antique 
art  which,  although  a   thousand   armies   may 
march  among  her  ruins,  she  can  never  forget. 
The  Germans,  too,  while  ambitious  in  their  in- 
tellect, and  self-exalting  enough  for  the  satisfac- 
tion of  any  human  pride,  are  present  with  a  very 
humble  class  of  inventions  and  handicraft.    The 
Austrians,  who   do   not    understand    their  own 
capacities,  are  here  with   suggestions,  which  it 
might  take  ten  battles  to  make  them  work  out,  so 
fond  are  they   of  slumbering  upon  their  fame 
and  of  reposing  on  their  sense  of  dignity.    Even 
the  Bavarian  beats  them.     The  Bavarian  work- 
man is  not  the  type  of  any  peculiar  genius,  bnt 
he  certainly  represents  a  taste  and  a  spirit  which 
we  must  emphatically  commend.     If,    in    this 
notice,  returmng  to  the  British  departments,  we 
have  not  signalized  in  many  cases  the  works  of 
our  own  countrymen,  it  is  really  because  they  are 
so  numerous  and  so  good,  and  the  names  deserv- 
ing recognition  are  so  many,  that  we  fear  to  make 
an    invidious  choice.     There  can  be  no  doubt 
in  saying,  as  the  Stemdard  said,  recently,  that 
this   is   the    very   best    workman's    exhibition, 
answering  to  its  declared  purpose,  taken  for  all 
in  all,  in  an  honest  and  comprehensive  manner, 
that  ever  was  held  in  England.      It  is  full  of 
suggestion,  of  ingenuity,  and  of  proofs  that  the 
working  class  mind  has  been  very  beneficially 
turned  witbin  the   last    twenty    yean  towards 
artistic  studies.     We  would  warn  both  the  ex- 
hibitore  and  the  visitore,  however,  at  the  Agri-. 
cultural  Hall  against  the  danger  of   one  false 
impression.    They  may  be  perfectly  certain  as  to 
the  authorship  of   a  p^grticular   subsoil  madder 
plough,  a  pair  of  galvai'  •' .  '.catee,  the  matrice  of 
a  silk-weaving  apparatus,  or  a  stopchamfer,  or  a 
singnlar  alpenstock,    which   we  observed,   and 
which,  as  it  appeared  to  us,  differed  in  no  respect 
from  other    alpenstocks  except    In  so  far  as  it 
was  more  likely  to  cast  yon  off  your  feet,  or  bring 
down  an  avalanche  npon  your  head.    We  believe 
these     advantages    are    much    appreciated    by 
Alpine  tourists,  bnt  we  refrain  from  mentioning 
the  inventor  on  account  of  the  statute  against 
complicity  in  manslaughter.     We  do,  however, 
conjure  the  public,  regarding  this  as  an  Industrial 
International  Exhibition,  to  pnt  no  faith  in  Qie 
Fine  Arts  as  represented  there.     We    say  no 
faith,  but  we  should  say  little.  Many  earnest  and 
assiduous  art-students  have  sent  their  works,  and 
we  should  be  sorry  to  detract  from  the  merit  of 
their  efforts — flowers  in  water-coloun,  pen-and- 
ink  drawings,  stencil  designs,  crayon  portraits, 
pretty  pietuiea  on  fans,  free-hand  onUines  and 
amateur  engravings;  but  if  the  friends  of  the 
working     men     who     exhibit     at     Islington, 
genuinely    wish    to    obtain    a    knowledge    of 
art  historically  they  mnstnot  accept  as  origi- 
nal a  single  picture  on  the  walls  purporting  to  be 
from  the  haiud  of  an  old  master.    They  ought 
not  to  be  thns  deoeived.    Why,  to  judge  from 
this    display,    you    might    imagine    Da  Vincis, 
Michael    Angelas,    Giorgiones,   Titians,    Tinto- 
rettos,  Conacea,  and  Vandykes  were  as  common 
in  Dalston  and  other  suburbs  of  London  as  oa- 
oumbers  are  in  Saxony  I     There  is  an  impudent 
attempt   to   palm  off  the   head   of  a   girl  as  a 
Greuze.      Our  National  Gallery  is  bad  enough, 
but  it  is  not  so  poor  that  these  Dalston  and  other 
suburban  ooUections,  including   one    from  the 
misty  remoteness  of  En>ing,  can  be  acknow- 
ledged as  eclipsing  it.     There  are  some  pictures 
worth  the  covering  ten  times  over  of  their  sur- 
faces with  gold,  and  worth  also  that  wordiip  at 
the  most  sacred  altar  of  the  human  mind,  speak- 
ing in  a  human  sense,  which  beauty  is  entitled  to, 
and  which  if  not  conceded  will  be  demanded;  but 
it  is  an  insult  to  working  men  to  bring  together 
such  a  oongerie  of  repli^  and  copies  when  we 
know  that  the  originals,  which  we  ourselves  have 
seen,  are  scattered  through  the  great  galleries  of 
Europe.    And,  upon  this  consideration,  we  beg  to 
tell  our  artisan  friends  that  whatever  else  ^y 
admire  at  the  Agricultural  Hall,  they  will  do  wisely 
in  our  humble  opinion,  to  regard  the  pictures  as 
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being  generally  the  works  of  dishonest  copyists, 
worth  less  respect  than  their  fimines,  Triiieh  an 
the  work  of  honest  workman. 


A    PRACTICAL    TBEATISE   ON    THE 

HABMONIUM.* 

By  Hebmamn  Suits. 

THIRD  DIVISION.— CHiJPTSB  V.  (contimutd.) 

OF      THB     IKFLTTEMOK     OF       nCB      8HAPI8     OF      THS 

cBAmnLS  VFOR  TBE  Tons  errsN  bt  thx  bsxcb. 
The  dlBetilty  of  andentanding  Tibmtorjr  ution 
ccmaiita  in  this,  that  the  movemmt  of  the  purta  of  »ir, 
In  whidh  10111x1  oonilsta,  tnYela  along,  bat  that  the 
parts  of  air  themselves  do  not  travel,  bat  are  anohored 
like  standing  com.— Or.  Wkzwxi.1. 

TTTTJ!  scales  or  dimensions  of  the  channels  of 
each  register  will  be  bnt  one  part  of  the 
calcoation ;  the  style  or  shape  to  be  adopted  is 
another ;  and  these  styles  or  shapes  are  inter- 
changeable with  the  Beveral  scales  ;  hence  it  will 
readily  bo  ondeistood  that  oat  of  the  combinations 
many  varieties  of  character  may  be  obtained, 
even  if  no  other  influences  are  taken  into  con- 
sideration. 

There  are  five  orders  of  channels.  1.  The 
channel  having  the  reed-veneer  and  the  pallet- 
veneer  parallel  to  each  other.  2.  Having  them 
convergent.  3.  Divergent.  4.  Carved  reed- 
veneer  expanded  toward  pallet  apertore.  5. 
Curved  reed-veneer,  with  depth  nnder  reed  aper- 
ture and  contracted  under  pallet  aperture. 


Each  shape  of  channel  having  a  different 
power  over  the  reed,  and  on  the  composition  of 
the  waves  surging  to  and  fro  in  the  interior,  we 
should  endeavour  to  estimate  in  our  minds  what 
would  be  the  physical  effects  of  whatever  varia 
tions  we  arbitrarily  determine.  The  visible 
aspect  of  natore  will  be  onr  best  guide  ;  of  the 
weight  and  impact  of  air  we  are  fully  conscious, 
and  between  air  and  water  a  very  close  analogy 
of  movement  exists.  Ton  who  have  wandered  by 
the  wondrous  ocean,  who  have  watched  the  ad- 
vancing undulations,  have  heard  them  breaking 
on  long  lengths  of  sandy  shore,  rolling  up  steep 
pebbly  beaches,  or  dashing  with  wild  recoil  on 
cliffs  precipitous ;  or,  in  nature's  calmer  mood,  seen 
the  bright  waves  careering  in  graceful  forms, 
prancing  among  boulders,  and  curvetting  as  if 
for  their  owa  delight  in  quiet  coombes ;  you  will 


*  The  copyright  ol  tUs  tieatlie  Is  reserved  by  the 
author. 


have  noted  and  remembered  the  ever-varied  form 
and  the  ever-vaiied  maaio.  Wind  and  wave  are 
the  same,  bat  every  locality  has  its  special 
features  of  elevation,  depneaion,  and  environ- 
ment, which  shape  the  course  of  wind  and  wave, 
compel  tiiem  toaesnme  distinctive  chaiaeter,  force, 
and  form,  and  determine  the  quality  of  the  sounds 
they  give  life  to ;  each  woodland  and  each  shore 
is  musical  with  harmonies  whiah  are  its  own  and 
none  others. 

If  we  shonld  {dace  the  saae  reed  on  each  of 
these  diSerently-shaped  channels,  and  in  imagi- 
nation view  the  interiors,  wa  should  unquestion- 
ably find  that  in  the  "  sqneeaee  "  not  one  would 
mould  the  same  record  as  another,  each  woold 
give  a  different  history  of  the  fwms  impressed  by 
the  tonal  f  oroaa  active  within  its  bonnds. 

Professor  Tyndall  in  his  last  lecture  on  elec- 
trieitjr  showed  how  hard  it  was  to  ant  throogh 
the  magneto-electric  cmtent,  how  the  pore  space 
seemed  to  be  occupied  by  a  solid  viscons  snbs^nce 
resicting  passage  through  it ;  the  impaJ^iable  put 
on  solidity  and  demonstrated  an  existenne  which 
was  invisible.  Althongb  air  is  shapelass  and  in- 
tangible, yet  whenever  the  particles  of  air  are  ex- 
cited to  vibration  there  is  a  residential  foroe 
within  capable  of  taking  form  and  of  in^preesiiig 
whatever  opposes  the  free  involution  of  its  waves. 
It  seems  to  possess  more  substance.  Oppoaitien 
efaangee  the  contonr  of  the  aerial  undnlatioBB,  and 
if  your  active  interposition  is  suffioiailly  near  tlie 
source  of  sound  it  will  in  some  degree  transform 
the  quality  of  the  sound ;  and  even  as  you  may 
change  the  colour  of  a  beam  of  light  by  refracting 
or  reSeoting  media  interposed  in  its  path,  so  the 
quality  of  musical  tones  already-defined  may  be 
changed  by  the  media  through  which  the  sounds 
are  transmitted  before  they  affect  the  ear.  Some 
modem  lamps  have  large  opal  glass  shades  whieh, 
like  bells,  produce  musical  tones.  A  series  of 
these  milk-white  gongs,  chosen  acoording  to  the 
pitch  of  the  notes  Uiey  give,  wonld  ring  a  iine  elfln 
peal,  for  they  throw  off  tones  of  lovely  quality  ; 
if  yon  strike  one  of  theee  and  whilst  it  is  sound- 
ing place  your  hand  within  the  bell,  waving  your 
hand  to  and  fro  yon  will  sensibly  alter  the  tone 
then  resounding,  both  in  pitch  and  quality,  and 
will  feel  as  it  were  the  tingling  shock  of  modulated 
form  and  reboonded  undulations ;  your  fingers  are 
OB  breakers  amid  the  mimic  ocean,  raising  the 
foam  of  the  white  sea-horses,  breaking  the  waves 
into  new  forms  crested  with  harmonics.  In  as- 
sociation with  this  experiment  we  remember  that 
Professor  Airy  considers  that  the  hissing  scream 
sometimes  heard  when  the  long  Atlantic  wave 
roUs  up  to  the  shore  is  dno  to  the  harmonics 
arising  from  the  breaking  of  the  wave  into  snrf. 
Ole  Bull  possesses  a  famous  old  violin,  one  that  has 
a  history  and  is  worth  more  than  its  weight  in 
gold,  and  it  is  said  to  have  been  for  so  many 
generations  in  the  companionship  of  gifted  artiste 
that  its  interior  has  become  marked — 

Bibbed  as  the  brown  sea  sand, 

by  the  incessant  surging  of  its  musical  waves. 
The  human  huTnx  is  formed  of  a  number  of 
cartilagiuons  rings  connected  by  membranous 
bands.  In  reference  to  our  subject  it  may  bo 
worth  the  thought  whether  these  be  not  aids  to 
the  nodal  division  of  the  vibrating  column  of  air ; 
the  purpose  nsaally  recognized  in  these  elastic 
intersecting  bands  is  for  the  elongation  of  the 
pipe.  We  seem  to  percrive  another  value  in 
them,  our  experience  in  harmoniums  favouring 
the  hint.  Frequently  vre  find  that  the  true 
>-ibration  of  certain  reeds  is  blurred,  the  intona- 
tion imperfect,  and  by  no  manipulation  of  the 
reed  or  channel  can  we  overcome  the  defect ;  yet 
if  we  insert  a  flexible  band  of  leather  at  the  side 
or  bottom  of  the  register  chamber,  the  correct 
articulation  is  gained  in  a  moment — a  simple 
remedy  for  a  serious  fault  and  discovered  by 
accident.  How  are  we  to  nnderstand  the  cause 
and  cure?  When  the  body  of  air  under  the  reeds 
confined  by  the  rigid  walls  of  the  chamber  is  set 
in  strong  vibration  by  one  of  the  bass  reeds,  there 
appears  to  be  so  great  a  contention  of  opposing 
motions  at  one  particular  place  that  the  free 
disposition  of  the  waves  into  their  natural  division 
is  prevented, — the  crowd  and  the  returning  crowd 
meet  in  a  walled-in  passage,  and  neither  will  give 
way ;  nnder  some  reed  or  other  they  come  to  a 
deadlock,  and  the  reed  is  nnable  to  force  its  way 
out  of  channel  or  get  room  to  strike.  By  allowing 
some  degree  of  expansion  at  this  tight  place  wo 
ease  the  crowd,  help  the  waves  over  their  difficulty, 
and  lot  them  pass  again  freely.  The  speech  of 
all  the  series  Ol  reeds  is  benefited  by  it,  and  it  is 
noticeable  also  that  one  opening  out  to  the  leather 
band  is  not  satisfactory,  whetiier  it  is  Uajfi  or 


small;  two  apertures  are  requisite  for 
the  full  advantage,  a  fact  which  suggests  tlkn 
bifurcation  of  the  windpipe  into  the  two  fanasj 
tubes  may  play  a  not  nnimportant    part  a 
aconstical  relations  of  the  vocal  orgaxis ;  aa 
further,  we  incline  to  believe  that    tbeae  c^ 
secting  bands,  elastic  themselves,  ajid  aljf^) 
a  yielding  movement  in  the  rings  may  te^  ic| 
the  places  at  which  the   nodal    di'risiaaB  it 
strike,  indifferent  to  theoretical    precisios 
secoiiag  a  perfect  sympathy  botwaeii  like  ft^ 
each  note  in  the  varied  scale  of   the  voiei. 
the  vibrations  of  the  windpipe,  which.  hs<» 
supple,  never  changes  to  any  corresponding  a 
indeed,  for  all  theoretical  calonlation,  it  & 
said  to  remain  practically  at  one  length.    ' 
we  consider  the  human  organ  of  Toic«  aai 
in  the  light  of  oar  experieiioe  with  frea  zoa 
in  the  constant  study  of  the  pecnliazitai 
manifest,  the  whole  eonfonaatioa  of  tW  t 
and,  indeed,  every  detail  of  the  stract&rt  r 
vocal  organs,  seem  to  aeqnire  new  "~'-— ' 
design,  and   we    perceive   mora     and  ar 
wondrous  beauty  and  perfection  as  a^^ 
strument.    All  the  allusions  we  havcat-t 
intended  to  render  yon  conscious    tktlr 
invisible  world  of  sound  which  we  seek  tta. 
form  is  potent. 

{To  be  continued.) 


THE  FLUTE  AND  ITS  VlCISSITXJDi 
Bt  Sable. 
(Continued  from  page  411.) 


TaE  NiCBOLSox  Eai. 

FEW  there  are  who  have  not  scraped  an  acqnsiLl 
ance  with  the  flute,  usually  in  younger  »ai 
happier  days,  when  the  heart  was  fresh,  troftiug. 
buoyant  with  hope  ;  wbeulife'ssnn  shone  choeriJ\, 
casting  no  shadow  on  the  path,  and  the  wiJt 
world  seemed  one  vast  pleasare-grounil.  Cot  as  Old 
Time  aroused  us  from  youthful  dreams,  preseins 
upon  us  the  stem  realties  and  cares  of  Eobvr 
manhood,  and  as  the  broad  sur^g  Btroam  of  lifu 
swept  us  onward,  its  ever  varying  currents  havn 
separated  us  widely  from  the  theuds  and  par^nits 
of  earlier  years  :  not  that  wo  forget  them,  although 
with  some  of  ua  the  sun  is  now  behind,  and  a  U>n^ 
evening  shadow  is  thrown  before  ns  as  we  journey 
on ;  yet  bygones  are  still  dear  to  us,  and  we  warm 
towards  everything  that  recalls  them,  as  we  wt 
come  the  simple  wild  flowers  because  they  remia.' 
OS  of  joyous  childhood's  days,  the  green  field>3 
which  we  rambled  "fancy  free,"  and  the  sprett 
ing  trees  under  which  we  sat  while  weaving  oir 
floral  treasures  into  bright  garlands.  In  thf 
bustle  of  after-life  all  such  things  have  drifted  fi- 
into  the  past,  but  it  is  good  to  be  reminded  n 
them  now  and  then,  for  it  keeps  the  heart  youu 
Such  a  romembrancer  is  the  flute  to  many,  ii 
we  look  at  our  old  friends  snugly  reposing  in  t^ 
faded  velvet  of  their  old-fashioned  coses,  or  Inu 
on  the  side-tables  of  our  sitting-rvoins,  eac> 
associations  crowd  into  our  miuds-^onco  ogaia  ' 
live  in  the  past  and  forget  for  a  brief  period  tc- 
corroding  anxieties  of  the  present. 

The  flute  has  ever  been  a  favourite,  and  !! 
reason  is  obvious  ;  no  other  instntment,  witi  .■ 
exception  of  the  noUn,  so  nearly  resemhW  > 
human  voice  in  quality  or  can  render  a  nsf 
melody  with  such  sweetness  and  pathos.     TtA 
the  flute  sufficiently  well  to  please  rcquirossAK 
more  than  a  moderate  ear  and  a  little  applies*'- 
and  yet  the  flute  was  bom  amidst  ignoraoe:  *^ 
reared  in  barbarism.    The  Hon.  and  Rev.  \  - 
Skeffington   thus  describes  its  aboriginal  rjft- 
"  it  had  six  finger-holes,  one  mouthpiece,  aixlH 
unconquerable  objection  to  being  playud  in  talk!.' 
As  it  grew  to  maturity  it  gave  painful  evidence  d 
a  sadly  neglected  education  ;  it  was  rude,  ranxL 
and  retained  most  of  its  disagreeable  propensitits- 
The  old  German  flute  is  too  well  known  tu  aeti 
much  description.    It  is  a  portentous  a&ir,  with 
a  pursed  up  embouchure,  small  finger   holes  .■^i 
wide  apart  that  the  bare  sight  of  them  is  euoo^b 
to  provoke  the  cramp  in  all   one's  knuckles.     II 
boasts  of  a  D  shaip  key,  which  is  all  the  nuat 
imposing  from  its  loneliness.    Its  voice  is  rich  itai 
mellow,  with  the  iliijlu  drawbacks  of  a  feeble  imi 
awfully  flat  third  octave,  elicited  with  much  diffi- 
culty and  nncertaiiity  ;  a  wrctchod  back-JiHfffTeii 
C  natural,  improved,  by   the   substitution  ot  as 
awkward  cro««-_;inycn"»j;  the  absence  of  any  meani 
of  piodacing  a  passable  F  untoral ;  and  lastly,  aa 
nnequal   and    imperfect   diatonic  scale.      Then: 
were  no  "  sliding  heads  "  in  those  di^s  ;  p<!rliaps 
some  heels  were  all  the  steadier  in  oonsefiiteBue. 
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the  time  of  the  great  nmsters  the  flute  was 
nply    an  orchestral  appendage :  they  availed 
emselreff  of  its  beauties  and  eschewed  its  de- 
ct8.     Kyen  as  late  as  1823  Knhlau  was  almost 
ikuawn,  and  the  prodnctSonB  of  other  writers 
ire    insufficient   to   give   the  instminent  any 
ikssioal  statns.    As  I  write,  the  notes  of  jnst 
jdik  a  Ante  steal  plaintively  throngh  the  still 
■oning  air;   I  know  the 
tatist,  and  can  gness  his 
hereabonts  :  he  is  playing 
Clianning  NeHy   Gray," 
crt   without  taate,   and  is 
Bated  cm  a  felled  tree  oo 
tie  green  near  the  village 
rrge.      Hie  mde    melody 
as   charmed  into   a  tem- 
orarj  loll  the  noisy  mirth 
t     his    companions,    who. 
Ice  himself,  are  oat  for  a 
>iuige    befcjre   retiring  to 
aet  after  the  day's  labour. 
Snch  was  the  finto  that 
ttracted  the  attoatiini  of 
be       illnstriona      OhaiiM 
Nicholson ;     he    perceived 
liat  locked  tip  in  this  me^ 
odious  piece  of  impetfeo- 
don    lay  the  powers  and 
sapahilitieB   of  a  valuable 
Bolo    and    concert   instra- 
raent :   to   draw  forth  and 
devdop  them  was  his  study 
and  hiB  eventual  success. 
Perchance  these  lines  may 
be  read  by  some  who  can 
remember  the   enchanting 
and  novel  effects  he   pro- 
duced apon  his   improved 
eighMuyed    Ante — effects 
even  now   nnrivalled   and 
perhaps  anattainaUe.    He 
made  his  debut  in  Loodon 
abont  1:890,  witii  that  form 
of  ilntovaiudly  called  "the 
conoert-flnto,"    to    distin- 
goiah  it  from  the  old  Ger- 
man flnto.      It  was  b«ced 
on  a  new  and  better  prin- 
ciple, and  its  hdas  were 
mooh    enlarged,  and  gia- 
dnated   with   greater    ex- 
actness, though  still  on  an 
oneqoal  soa]«.    With  this 
flnto,  80  greatly  ioq^ved 
in  tone  and  tune,  and  ex- 
tended in  compass,  Charles 
HichoUwn    presented  him- 
self betas  the  public,  now 
fifty  yean  ago.     It  is  true 
he  only  introdoeed  a  vety 
old  friend,  but  so  ehaogad 
in  voice  and    appearance, 
and  handled  with  such  con- 
suimnato  gkfll,  that  it  was 

practically  new,   and  this       

was  one  cause  of  his  im-    li^H S 

mense  potalarity.  Tlie 
flnto  «M  Jtiabolson's  adop- 
ted chad,  and  he  taught  it 
to  n£e  Its  tub  voice.  He 
charmed  and  ddji^ted  his 
andiences  with  Mi  instni- 
ment — exqnisito  fifing 
astonishing  them  witii  Its 
brilliant  and  dashing  effeota 
and  marvellous  power  of 
execution ;  the  flnto,  in  fact, 
beouoe  the  rage  in  society, 
and  his  well-earned  reputa- 
tion was  only  to  be  equalled 
by  the  extent  of  his  teach- 
ing. His  flnto  had  a  pbuse 
in  every  well-bred  family — 
much  the  same  as  that  oc- 
cupied by  the  modern  pianoforte — and  the  pleasnre 
of  no  drawing-room  piity  was  complete  without  its 
Bweet  Tocality.  As  the  flnto  was  discovered  to 
be  capable  of  new  and  increased  efieots,  music 
oame  into  existence  to  embody  them;  thus  it 
grew  to  be  the  charm,  the  never-failing  sonrce  of 
enjoyment  in  the  domestio  circle,  and  the  oma- 
ment  of  tlie  ooucert-room.  I  give  a  drawing  of  a 
very  beaatifnl  "Nicholson,"  by  Messrs.  Rudall  & 
Bose;  it  is  not  a  recent  one,  as  it  bears  the  old 
address  (Piazza,  Covent  Garden),  but  for  tune, 
tone,  and  finish,  it  is  not  to  be  surpassed  by  any 
flute  of  its  kind.  The  sketoh  has  been  made  with 
careful  reference  to  proportion,  as  I  shall  have  to 
nvert  to  its  Btraotai«  hereafter.     "  Then  if  this 


flnto  was  all  you  affirm  it  to  be,"  growls  some 
BBge,  "  why  not  let  well  alone  ?  "  What  a  mercy 
if  we  comd  bnt  do  that !  He  is  surely  the  best  of 
all  artists  who  knows  when  and  wfure  to  leave 
his  work  alone.  In  the  matter  of  the  eight-keyed 
flute  all  was  not  right,  hence  arose  the  revolntion 
of  Boehm. 

And  now  to  those  who  feel  the  need  of,  and 
will  kindly  accept  them,  the  promised  hints  are 
offered.  Early  morning  is  the  best  time  for 
study;  the  head  is  then  clear,  and  the  body 
refredied  :  before  breakfast,  if  possible — fllnte 
practice  is  not  pleasant  or  profitable  after  meals. 
One  hour  at  Isaet  should  be  devoted  to  it  at  a 
time.  Standing  i>  the  best  attitude  ;  the  mnsie 
being  placed  high  «MM^  to  be  seen  well  without 
benuttg  the  neck  tm  lltafm0  the  thrnddm.  The 
flnto  tpeakt  at  the  SMfewhan ;  and  if  it  be 
borne  in  mind  tliat  the  faaeiinHi  of  the  chest 
and  windpipe  are  the  same  ik  siogltg  and  flnto- 
playing  the  importance  of  attitaiocta  tocneotion 
with  tone,  tune,  and  expreMion,  «SI  be  self- 
evident,  to  say  nothing  of  the  diana  «f  an  easy 
graeeful  carriage.  The  flnto  should  be  held  at 
nearly  a  right  angle  with  the  body,  in  such  a 
aianner  that  the  thumb  and  fingert  of  the  left 
hand  and  iha  fingert  ot  the  ri^t  mKYhe perfectly 
fne.  Aannsightlycoatrivanoe,  called  a  "crutch," 
is  provided  to  help  those  irito  wffl  not  h^  them- 
■ehtea.  It  may  be  aeesagyhshed  as  foDows : — 
Plaoe  (he  flnto  just  itere  the  knuckle-joint  of 
the  flrst  finger  of  the  htt  hand,  about  lin.  from 
the  first  or  B  hole,  and  press  the  instrument 
gently  against  the  nadar  Up  with  that  part  ol 
the  left  hand  and  tta  UtmnJb  of  the  right  band, 
which  latter  mnst  be  jlaeed  against  £e  tide  oI 
the  flato,  about  an  in^  from  the  F  natural  key. 
On  no  aeeonnt  oaaht  the  thumb  to  be  placed 
under  the  flnto.  taattention  to  this  most  im- 
portant point  has,  as  Bookstro  remarks,  been 
the  bane  of  many  who  might  otherwise  have 
become  ereditable  executants.  The  upper  Up 
shonld  be  projected  a  little  over  the  under  lip, 
which  latter  dionld  abont  half  cover  the  embon- 
ohure ;  but  this  differs  in  flntos,  as  the  "  stop," 
lortg  or  short,  does  in  various  violins :  a  little 
experience  will  soon  determine  the  exact  orifloe 
to  be  left  nneovered.  The  bcealh  should  next  be 
gently  forced  downwards  in  a  smooth  and  even 
stretun.  AH  hard  blowing  must  be  carefully 
shunned,  as  any  exeess  of  wind  above  that  which 
actually  prodnoes  the  voice  of  the  (late  oocasionB 
that  inaoffeiaUe  hjasing  noise  wUah  has  dis- 
flguredsometiates  the  perfonnances  of  fine  players. 
Bockstrosays  "in  the  prodnotion  of  a  good  em- 
bouchure the  farm  of  Om  aperture  between  the 
lips  shonld  resemble  a  barley-corn  in  size  and 
shape,"  and  he  recommends  those  who  wonld 
cnltivato  a  fall  rich  tone  to  practise  before  a 
looking-glass — and  the  advice  is  excellent.  All 
ondne  pressure  npon  the  holes  or  keys  must  be 
avoided;  it  gives  rise  to  stiff  cran^)y  fingers; 
imparts  an  unsightly  appearance  to  the  hand, 
and  is  qnito  ruiBoos  to  execution.  It  should  be 
the  constant  endaavoar  of  the  student  to  cnltivato 
an  easy  unconstrained  action  of  the  fingers. 

The  next  article  will  embrace  the  period  of 
the  great  flnto  refeicmation. 


HIGH  PRESSmtE  BOILERS. 

I. — SlATtONABT. 

THE  fintjtesm  boiler  of  which  any  reliable 
ae»niiiit  Mists,  was  patented  by  Ci^itain 
Thomas  Saveiy  in  1698,  and  it  was  onqneation- 
ably  a  high  pressnre  one.  This  is  abundantly 
proved  by  the  fact  that  Savery  rtjied  water  80ft. 
high  by  the  direct  preaeuro  of  staiUB  ;  for  which 
purpose  a  pressnre  of  SSlb.  per  square  inch  wonld 
be  required.  He  also  speaks  of  raising  water  in 
the  same  way  "  600ft.  or  1000ft.  high  "  could  he 
flnd  boilers  strong  enough  to  withstand  so  great  a 
pressnre.  Although  this  statement,  on  his  part, 
cannot  be  taken  as  evidence  of  his  oootemplation 
of  an  increase  of  pressure  up  to  the  Tptecaae  point 
indicated — tSOIb.,  yet  it  shows  that  he  was  well 
aware  that  very  much  higher  pressures  than  he 
was  using  eonld  be  attcdned.  The  Marquis  of 
Worcester,  in  a  manuscript  written  in  16S£ — which 
is  now  in  the  Btttish  Husenm — speaks  of  having 
forced  water  to  a  height  of  40ft.  "  like  a  eonstaat 
fountain-stream."  H  Itis  meaning  is,  that  he 
raised  water  to  that  height  in  a  pipe,  we  must 
conclude  that  he  used  steam  approaching  90]b. ; 
bnt  if  his  words  be  tak^i^  ^  express  forcing  water 
in  a  jet,   and  the  id>rwM  "  like  a  constant  foun 


tain-stream"  see) 
pressure  consi^ 


bear  such  a  meaning,  a 
lijgher  would  be  indicated. 


His  acquaintance  with  very  high  pressnre  steam 
is  further  shown  by  his  experiments  with  cannon, 
which  he  closed  up  with  a  certain  quantity  of 
water  inside,  and  then  bunt  by  the  action  of  fire. 
Following  the  Marquis  of  Woraester  and  Captain 
Savery,  we  find  Newoomea  mai  Cawley,  of  Dart- 
mouth, labouring  at  Ote  jirodnction  of  the 
airanginaent  oasnaonly  known  as  Newcomen's 
■afM-  Ai*  was  emphatically  a  low  pressure 
•■flfaa ;  hi  fact,  rather  an  atmospheric  than  a 
stom  engine.  The  steam  used  in  sa(di  an  engine 
did  sot  exceed  IClb.  above  a  vacuum,  the  tern- 
peratmw  being  31ff>  Ttia. 

The  powsr  was,  therefore,  reany  obtained  ^m 
the  ata— pheric  pressure,  and  the  vacuum  pro- 
duced by  condensing  the  steam.  Although  the 
credit  of  the  eontnistion  of  this  kind  of  engine 
belongs  to  Vtmaomtm  chiefly,  and  in  some  degree 
to  Cawlegr,  jei  Oe  honour  of  the  great  discovery 
of  produem^  iwaiir  hj  the  condensation  of  steam 
undoubtedS^belsBgR  to  Baveir.  In  fact,  his  claim 
to  this  great  iivwrtioo  was  aMnowledged  by  both 
NewcomeaHid  Gairiigr.  Smeaton  and  Brindley 
were  also  aauaag  the  pioneers  of  low  pressure. 
At  length  the  fflaatrisus  Watt  did  all  that  could 
be  done  in  tins  direetion,  and  attention  began  to 
be  turned  to  the  advantoges  of  high  pressure 
steam ;  though  not  till  low  pressnre  had  been 
carried  to  an^  preposterous  lengths,  that  boilers 
made  partljr  cf  wood  and  lead  were  nsod ;  nay, 
even  boilers  built  of  masonry  were  jtroposed  if  not 
actualliyniade.  Many  ^vfooad  mathematiciang 
investigated  the  theory  of  heat  and  expansions  ; 
and,  aaftaadvantages  of  nsing  steam  at  high  pres- 
sures baeaaw  more  and  more  manifest,  m^^  able 
practioid  mta  took  the  matter  in  hand.  Amongst 
these  aM7  be  mentioned  Waolf ,  Trevithiok,  and 
Perkina,  in  England,  and  Oliver  Evans  in 
Ammiaa. 

At  the  outset,  the  advocates  of  high  pressnre 
had  many  disadvantages  to  contend  against  in 
the  prejudices  and  ignorance  of  the  tune,  and 
still  more  in  the  danger  arising  from  the  use  of  so 
untrustworthy  a  material  as  cast  iron  in  the  con- 
stmotion  of  their  boilers.  Many  of  these  boilers 
burst ;  and,  from  their  extreme  brittleness,  they 
very  much  resembled  "  infernal  machines," 
scattering  death  and  destruction  all  round.  Very 
many  borers  were  made  of  copper,  but  finally 
cojqper  boilets  were  mostly  displaced  by  wrought 
iron  ones :  though  even  now,  we  believe,  many 
copper,  ajid  even  some  cast-iron  boilers,  are  at 
work.  The  iiisi  vioaght  iron  bdlem  wbkh  were 
made  vrere  the  Waggon  boilers  with  plain  sides  and 
arched  top.  Fig.  6.  These  bailers  were  neither 
suited  to  generato  steam  eewiaminally  nor  to 
withstand  muoh  pressure.  The  next  stw  was  to 
curve  the  sides  inwards  (see  Fig.  7),  uius  im- 
proving the  economy  of  the  boiler  to  some  extent. 
We  find  this  form  at  boiler  speedily  further  im- 
proved by  rounding  the  ends  (see  Fig.  8),  and 
finally  the  bottom  (see  Fig.  9).  So  many  acci- 
dente  ocennad  with  these  boilers  that  it  «••  evi- 
dent farther  safety  mnst  be  sought. 

As  the  Waggon  beOffls  required  many  stays  to 
keep  them  from  "  goiaff  ant  of  shape,"  some 
boilers  were  made  completdy  spherioal.  These 
spherical  boilers  gave  the  full  tensile  strength  of 
the  metal,  except  inasmuch  as  they  were  out  of  a 
true  nhere  by  laason  of  the  lap-joints.  They 
were,  however,  ^uftoient  in  heating  surface,  and 
very  subject  tohnraing  throngh  at  4he  bottom  by 
the  oollaetion  af  mud  and  sMuf .  Improvement 
was  therefore  Magfat  by  m^Mnpr  the  bottom  con- 
siderably flatter  than  the  spbeaMl  form. 

The  desire  for  heating  surface  eansad  the 
alteration  into  the  weQ-knovn  Haystack  or 
Balloon  boiler  (see  Figs.  10  and  11).  Very  great 
numbers  of  these  boilers  ware  used,  particiUarly 
in  Staffordshire  and  the  district,  many  being  as 
much  as  20ft.  in  diameter.  From  their  inherent 
weakness  and  great  size  they  were  terrible 
"magazines  of  death."  Snch  great  numbers 
having  been  used,  explosions  amongst  this  class 
have  been  very  numerous.  Owing  to  this  cause, 
and  also  to  their  containing  so  Iwge  a  volume  of 
steaip  and  water,  a  greater  amount  of  destruction 
of  life  and  property  is  chargeable  to  them  than  to 
aay  other  fcrm  M  boiler.  A  very  considerable 
advance  was  made  by  the  oouatruction  of  the 
Cylindrical  boiler  (see  Fig.  12).  These  were 
flnt  made  with  sbaight  seams  and  flat  ends,  bnt 
were  soon  improved  by  making  the  seams  of  rivets 
break  joint,  and  I^  the  addition  of  hemispherical 
ends,  as  in  Fig.  U. 

These  boilMS,  however,  are  very  objectionable. 
They  suflaer  a  great  strain  through  the  unequal 
expansion  of  the  top  and  bottom.  They  have 
been  made  even  as  long  as  100ft.  At  such  an 
estieBie  length  this  ine^oality  of  expansion  would 
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be  Terjr  oonuderable — thoa^  to  Mnne  extent  de- 
pendent on  the  kind  of  iron  nsed  in  the  boiler  u 
well  as  in  the  temperatnTe — and  often  explosions 
thns  ensne  from  the  "  breaking  of  the  baok  "  of 
the  boiler.  To  keep  the  diameter  of  these  boilers 
within  bonnds,  the  Frenoh  hare  largely  employed 
the  eomponnd  form  known  as  the  Elephant 
boiler  ^P^.  11).  A  boiler  slightly  diffraing 
from  this  in  detail,  but  on  the  same  principle, 
bears  the  name  of  the  Betort  boiler,  Fig.  16. 
The  next  improvement  aimed  at  eoonomy,  and 
gave  ns  the  Cornish  boiler.  Fig.  16.  To  obriate 
the  weakness  of  the  larger  fined  boilers  of  this 
class,  Mr.  Fairbaini  intooduoed  the  DonUe-flned 
boiler,   Fig.  17,  about  twenty-flre    years   ago. 


These  boilers  are  very  safe,  and  in  somewhat  ex- 
tensiye  nse,  though  by  no  means  to  the  extent 
they  merit.  Considerable  nnmben  of  Batterley 
boilers  have  been  conatmoted  (see  Fig.  18),  bat 
although  they  are  eoonomioal,  they  are  very 
weak  against  pressure,  and  therefore  proportion- 
ately dangerooB.  Many  minor  varieties  of  boilers 
might  be  mentioned.  One  class  of  boiler — from 
its  dreadfnlly  destmotive  nature — claims  atten- 
tion, namely  the  class  nsed  in  ironworks.  These 
boilers,  surrounded  by  brickwork,  and  exposed  to 
the  fierce  flames  from  the  puddling  furnaces, 
would  be  snfficienUy  destructive  in  any  ordinary 
gitnation ;  but,  placed  as  they  an,  in  the  very 
midst  of  a  number  of  men,  amongst  whom,  when 


they  explode,  they  scatter  a  death-dealing  ahowrt 
of  brio^,  iron,  and  water,  with  the  freqnent  ad- 
dition of  some  of  the  hot  iron  from  the  txaumca, 
the  carnage  produced  is  often  frightful. 

The  Multi-fined  boiler  (see  ^gs.  19  and  90), 
demands  but  little  notice,  as  it  has  not  been 
found  satisfactory  in  practice,  since  its  economy 
in  fuel  is  more  than  counterbalanced  by  its  beins 
tronblesome  to  clean.  The  Multi-tnbular  boiler  i-i 
still  more  economical  in  fuel,  but  also  still  mon 
difficult  of  access  for  cleaning.  It  is  also  limble 
to  leak  at  the  bottom,  and  fnmi  those  two  OAoaes 
is  wanting  in  durability.  It  is  partionlikrly  OB- 
Buited  to  foul,feed-wat^.  Amongst  the  improro- 
menis  made  in  boilers  of  late  years  Adamaon'a 
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flanged  ioints  in  internal  flnes,  and  Galloway's 
conical  tnbes  ooenpy  most  important  places.  The 
strength  aflBorded  by  the  flange  joints  is  very 
great,  and  when  the  freqnent  coUapBe  of  long 
flnes  is  taken  into  consideration,  is  very  important. 
Galloway's  tubes,  Fig.  21,  not  only  materially 
strengthen  Oxe  fines,  bnt  they  also  add  a  most 
efficient  heating  snrfaoe,  as  the  flame  and  gaaes 
strike  almost  at  right  angles  to  the  metal,  while 
the  water  rises  at  a  slight  angle  from  it,  tlie  best 
possible  conditions  for  evaporation — and  thnsthey 
are  valnable  economisers  of  fnel.  They  also 
canse  a  very  brisk  drcnlation,  which  further 
tends  to  economy,  and  to  the  preservation  of  the 
txuler  by  equalling  the  temperature  of  the  water 
throughout,  and  so  preventing  unequal  strains. 
It  is  probable  that  if  inner  tubes  were  added,  as 
shown  in  Fig.  22,  that  the  efficiency  would  be 
still  greater,  as  such  inner  tnbes  would  separate 
the  water  into  two  currents,  upwards  and  down- 
■wards.  All  the  boilers  we  have  hitherto  noticed, 
differing  as  they  do  largely,  inter  le,  have  one 
peculiarity  in  common,  namely,  that  they  each 
cxjntain  a  large  volume  of  water  and  steam.  In 
case  of  an  explosion  there  is,  therefore,  a  corre- 
spondingly large  supply  of  destructive  material, 
Further,  tiiey  are  each  to  some  extent  deficient  in 
economy  of  fuel,  as  they  allow  the  heated  gases 
to  ilide  to  too  great  an  extent  along  their  heating 
enrfaces,  not  breaking np  the  current  sufficiently; 
and  they  are  also,  as  a  rule,  wanting  in  circula- 
tion. 'These  last  objections  do  not  apply  much 
to  Galloway's  boiler,  the  first  does.  Many  at- 
tempts have  been  made  to  so  construct  boilers  as 
to  be  free  from  these  objections,  and  also  to  carry 
high  pressures.  An  early  labourer  in  this  field 
was  Di.  Ernst  Alban,  of  Plan,  who  produced  a 
very  able  and  exhaustive  treatise  on  boilers  about 
a  quarter  of  a  century  ago.  He  discusses  pres- 
sures up  to  1,0001b.  per  inch.  He  was  the  origi- 
nator of  some  very  ingenious  water-tube  boilers .  As 
these  boilers  have,  however,  become  obsolete,  they 
hardly  fall  within  the  scope  of  the  present  article. 
James  and  others  proposed  tubular  boilers, 
having  an  extra  inner  tube  to  promote  circulation. 
These  inner  tubes  by  no  means  answered  the  pur- 
pose for  which  they  were  intended,  as  the  upward 
and  downward  onirents  met  each  other  at  the 
tops  of  the  two  tubes — dinner  and  outer — and  the 
cirealation  was  far  from  being  satisfactory.  Mr. 
Field  oombatted  this  difficulty  by  splaying  the 
top  of  thd  inner  tube,  which  thus  become  trumpet- 
shaped.  That  the  "  Field  "  tube  answered  its 
purpose  may  be  gathered  from  the  favour  it  enjoys 
and  the  large  number — upwards  of  60,000— in 
nse.  It  has  been  found  extremely  applicable  to 
fire  engines,  as  it  is  a  very  rapid  generator,  so 
much  so,  that  steam  of  1001b.  per  inch  has  been 
raisedjfrom  water  at  about  46°  Fabr.  in  7  i  nunntes , 
in  a  boiler  fitted  with  these  tubes.  These  boilers 
are  extremely  suitable  where  quickness,  high 
pressure  and  economy  of  fuel  are  required  ;  and 
where  constant  and  competent  supervision  is  given 
to  the  firing  and  "  feeding."  They  are  not  likely, 
however,  to  be  generally  adopted  for  factory  and 
other  uses  where  more  liability  and  neglect  exists. 
We  have  now  to  notice  a  boiler  wMch  is,  per- 
haps, in  most  respects  the  best  yet  introduced. 
The  one  we  allude  to  is  Howard's  Safety  Boiler. 
This  boiler  possesses  the  following  requisites  of  a 
good  steam  generator : — It  affords  ample  heating 
sorfnce  of  the  very  best  kind  for  efficiency,  as  the 
flames  and  currents  of  gas  are  thoronghly  broken 
np  by  the  alternations  of  the  vertical  tubes.  It 
offers  a  maximum  amount  of  safety  at  high  pres- 
sures ;  in  fact,  it  is  doubtful  wheUier  more  than 
one  tube  would  go  at  a  time,  even  if  an  explosion 
did  occur,  which  is  very  unlikely,  as  the  tubes 
being  small  are  of  enormous  strength,  and  are 
farther,  by  reason  of  their  shape,  subject  to 
simple  tensile  strains  only,  and  therefore  no  very 
extensive  damage  would  be  likely  to  accrue.  It  also 
acts  as  a  very  efficient  superheater,  thus  giving  the 
two  great  advantages  of  very  high  and  perfectly  dry 
steam.  Inasmuch  as  corrosion  and  scaling  are  un- 
doubtedly the  two  most  serious  evils  wluch  have 
at  all  times  attended  boilers,  so  must  importance 
attach  to  the  fact  that  in  Howard's  boiler  so  good 
a  circulation  is  obtained  as  to  do  away  with  the 
accumulation  of  scale.  A  further  great  advan- 
tage lies  in  its  non-liability  to  injurious  strains, 
as  its  construction  admits  of  its  yielding  in  all 
directions  to  the  expansion  and  contraction  con- 
seqnent  on  obanges  of  temperature.  This  boiler 
is  also  remarkably  easy  to  repair.  The  only 
drawback  to  it  lies  in  the  rapidity  with  which  the 
water  vrill  rise  or  fall  in  it.  This  difficulty  is 
nowadays  met,  to  a  great  extent,  by  Giffiird's  in- 
jector ;  bnt  it  must  be  borne  in  mind  that  the 
Terj  oIaw  ot  men  mo$t  likely  to  neglect  their 


Fio.  1. 


Blikskley's  Simple  Sliding  Selanite  Btagf , 
Pi«.  2. 


BtanUeT's  Oompoond  Sdenite  Stage,  giving  28  changaa  ot  tint  and  colonr. 
ACCESSOBIES  TO  THE  MICBOSCOFE.    Described  m page  4ea. 


boilers  are  also  leait  likely  to  adopt  so  beautiful 
a  contrivance  as  the  injector.  In  fact,  the  writer 
himself  some  little  time  back  took  out  an  old 
feed  pump  and  put  an  injector  in  its  place,  which 
gave  the  utmost  satisfaction.  Some  little  time 
after  the  boiler  passed  from  under  his  control, 
when  the  pump  was  reinstated,  merely  on  the 
plea  that  the  injector  was  "  too  scientific." 

As  regards  the  future  of  steam  boilers,  we  may 
expect  that  high  pressures  will  continue  to  be- 
come more  general  as  their  economy  is  more 
widely  appreciated.  At  the  same  time,  let  us 
hope  that  the  increased  dangers  resulting  may  be 
guarded  against  by  an  efficient  system  of  inspec- 
tion and  improved  workmanship  and  materials  in 
the  boilers,  with  the  more  extended  use  of  double 
lock-up  safety  valves  and  alarums,  fusible  plugs, 
and  trustworthy  water  and  steam  gauges  in  du- 
plicate. At  the  present  time  it  is  dreadful  to 
contemplate  the  numbers  of  boilers  working 
literally  at  random.  The  writer  went  a  few  days 
back  to  a  place  where  they  had  had  an  explosion 
of  a  boiler,  which,  though  fortunately  unattended 
by  loss  of  life,  had  been  fearfully  destructive. 
Yet,  notwithstanding  this  severe  lesson,  they  had 
actually  put  down  an  externally-fired  cylindrical 
boiler — a  moat  unmanageable  and  mischievous 
form — without  water  or  steam  gauge,  or  even  a 
fusible  plug  or  alarum  :  its  sole  safeguards 
being  a  fioat  with  a  stuffing-box,  and  a  most 
inefficient  safety-valve  weighted  to  tixty  pound*. 
At  the  time  of  our  visit  the  steam  was  blowing 
oflT  furiously,  so  that  the  pressure  must  have 
been  much  above  60lb.,  very  likely  nearer  lOOlb. 
per  inch.  The  danger  was  by  no  means 
diminished  by  the  fact  that  the  boiler  was  made 
with  lap  joints,  and,  of  course,  single  riveted. 

If  cylindrical  boilers  are  to  be  used  at  high 
pressures,  the  bodies  and  fines  ought  to  have  the 
longitudinal  joints  welded,  and  each  length  rolled 
to  a  truly  circular  shape.  The  transverse  joints 
ought  all  to  be  double  butt  joints,  and  the  plates 
thick  edged,  on  Alton's  plan.  As  regards  rolling 
a  tube,  why  should  not  complete  bodies  and  flnes 
be  rolled  at  once  ?  It  is  only  a  question  of  size  of 
machinery  and  careful  design.  The  demand 
for  such  boilers  could  not  faU  to  be  large. 

It  is  very  probable  that  far  too  little  atten- 
tion has  been  bestowed  on  the  electrical  in- 
fluences brought  to  bear  in  corroding  the  iron  of 
boilers,  where  the  plates  and  rivets  differ  in 
amount  of  carbonization,  &o.  Bessemer  steel 
offers  a  very  suitable  material  for  boilers  of  all 
kinds,  and  of  late  very  considerable  advance  has 
been  made  in  its  application.  As  a  proof  of  this 
it  may  be  mentioned  that  up  to  March,  1868 — 
since  which  we  have  no  return — three  firms  in 
Lancashire  had  turned  out  no  less  than  277  steel 
boilen,  and  162  composition  boilers,  partially  of 
steel. 

That  these  numbers  w^  ^^  under  the  mark 
now  may  be  inferred  i^™  ^°  ^'^  ^^'  ^° 
demand  was  then  f,,ni^7  increasing.  As  steel 
of  great  ductility  ^'  \)e  got  capable  of  bearing 
an  ultimate  st^jJ^   33  to  85  tons  per  square 


inch,  the  very  great  supericarity  of  such  a  material 
to  iron,  only  capable  of  bearing  20  to  22  tons, 
needs  no  lengthened  comments.  The  nse  of  steel 
for  boilers  has  been  much  restricted  bv  the 
general  impression  that  the  steel  mutt  be  drilled 
and  not  punched.  That  drilling  is,  per  le,  better 
than  punching  we  feel  convinced,  but  is  it  not 
just  as  superior  for  iron  as  steel,  if  the  latter  be 
afterwards  annealed  1 

'With  regard  to  punching  steel  plates,  we  have 
before  us  the  results  of  a  very  cueful  set  of  ex- 
periments carried  out  by  the  Bolton  Iron  and 
Bteel  Company,  and,  from  their  important  bearing 
on  the  question  of  increased  safety  with  high 
pressure  boilers,  we  give  the  tabulated  results. 
Six  pieces  23in.  long  by  7in.  broad  and  6-16in. 
thick,  were  out  from  the  one  steel  plate.  Three 
of  these  were  prepared  by  punching,  and  three 
by  drilling,  with  |in.  holes,  l^in.  fram  centre  to 
centre,  suited  for  single  and  double  riveting.  In 
a  strapping  machine  these  were  then  cut  to  the 
forms  shown  in  Figs.  1,  2,  and  3. 

They  were  tested  in  a  lever  machine  by  dead  • 
weight.    The  results  are  given  in  Table  I.  :— 

TABLE  I.* 


Num- 
ber of 
Test 

TUck 
neas. 

Area. 

Breaking 

weight 

on  Lever. 

Wel^t 

of  section 
drilling. 

Weight 
pwsq.in. 
of  seotion 

pUDCllillg. 

5 

Tonscwts 

1  D. 

0-M37 

19     8 

85-82 

1   P. 

s 
fa 

0-6M3t 

14    17 

98-eBO 

fa  D. 

5 

is 

0-5S 

90    10 

87-27 

\i  p. 

6 

Te 

0-seas 

18     Si 

28-785 

8  D. 

6 

fs 

0-S466 

19    18 

88-40 

B  P. 

16 

o-Ksgs 

11    121 

92-570 

It  will  be  noticed  from  this  table  that  the 
punching  has  a  deteriorating  effect  of  26-4  to 
S7-8  per  cent.,  being  an  average  of  88  per  cent. 
Examination  under  a  powerful  glass  revealed  the 
cause  of  weakness,  and  led  to  the  trial  of  anneal- 
ing. In  the  following  table  are  given  the  results 
of  sixteen  tests  carried  out  at  Chatham  Dockyard. 
The  results  are  furnished  by  Mr.  Bamaby,  Assis- 
tant Constructor  of  H.  M.  Navy. 

In  these  experiments  eight  plates  of  steel  had 
each  four  holes  of  0-66in.  diameter  punched  in 
them.  Each  plate  was  then  cut  in  two,  and  one 
piece  of  each  annealed.  The  plates  were  ^in. 
thick.  The  testing  was  perfonned  in  an  hy- 
draulic testing  machine.  The  average  ultimate 
strength  of  the  eight  annealed  plates  rises  as  high 
as  82-839  tons  per  inch  of  section ;  that  of  the  nn- 
annealed  plates  was  only  21  -097  tons.   Thus  it  will 


•  Extnoted  from  Tnuuaotions  ot  tlM  Instttotion  ot 
Naval  Architect^  1868. 


Digitized  by 


Google 


462 


ENgLIfiH  MECHANIC  ANP  MIRIOB  OF  8CIEKCE.  [Apqpw  5,  IflTO. 


be  seen  that  there  is  a  differenoe  of  11-742  tons  in 
faTonr  of  the  annealed  plates,  equal  to  55-66  per 
cent.  It  is  fnrtlier  wc3l  mntiij  of  notioe  that 
the  annealed  plates  are  very  mnoh  mora  reliable ,  as 
they  show  a  differenoe  of  on];  6^^  tons  between 
the  two  extremes,  while  the  onaoaealed  vary  as 
mnch  as  9-372  tons. 


TABLE  n. 

• 

No.01 

Sise  o{  Sample. 

Breaking  Strain 

BceddlDg  alMila 

sam- 

ple. 

Anneal- 
ed. 

Unan- 
nealed. 

1  A 

S-as  X  -475 

Tona  cwt 
81     0 

f 

lb 
« 

ss? 

1  A 

8  38  X  -475 

35 

U 

0 

<i 

sstno 

a  A 

388  X  -47 

38 

17 

9 

0 

98-889 

SA 

2-83  X  -475 

31 

U 

0 

0 

80-881 

8  li 

i-18  X  -47 

88 

0 

0 

1 

34  408 

3  L 

8-83  X  -48 

37 

7 

3 

0, 

34-839 

4  L 

8-88  X  -47 

88 

17 

a 

« 

38  781 

41. 

3-83  X  -48 

37 

17 

8 

0 

36-397 

S  A 

9-28  X  -475 

ao 

0 

0 

0 

I888S 

5A 

383  X  -48 

38 

17 

8 

« 

aotM 

6  A 

1-J8  X  -4TS 

19 

10 

0 

0 

18-006 

6A 

8-88  X  -475 

St 

tr 

» 

0 

n-cn- 

7  L 

S-iS  X  -475 

18 

0 

0 

0 

lewr 

7  I. 

3-83  X  -tli 

35 

10 

0 

0 

33-588 

8  I. 

S-28  X  -iTS 

36 

17 

s 

0 

B8n 

8  L 

2-33  X  *476 

35 

17 

8 

0J33-876 

Note.— The  annealed  portions  are  abown  In  antlqa* 
type. 

It  is  adyisable  in  making  steel  boilers  to  nse 
donUe  butt  joints  and  donhle  rireting,  as  other- 
wise the  rirets  win  sheer  with  far  less  than  the 
breaking  strain  of  the  plate ;  unless,  indeed,  the 
rirets  used  be  so  large  as  to-  gain  strength  to  the 
detriment  of  the  plate.  The  proportions  given  by 
Mr.  Henry  Bharpe,  of  Bolton,   are  for  5-16in. 

Slates,  diameter  of  rivets,  9-16in.,  pitch,  IJin., 
onble  riveting;  material  of  rivets,  mild  steel. 
^th  these  proportions  two  tests  gave  the  following 
excellent  results,  with  plates  taken  at  random  from 
a  large  qmintity  of  steel  boiler  plates  which  were 
being  roUed  to  order  by  the  Bolton  Company  (a), 
drilled  plate  42-9  tons,  and  (6)  punched  ditto, 
39-11  tons  per  square  inch  of  net  sectional  area. 
Mr,  Sharp  further  experimented  as  follows : — 

A  punch  of  ll-16m.  was  used ;  first,  in  the 
ordinary  way,  with  a  bed  Jin.  bare,  prodncing  the 
hole  shown  in  Fig.  4;  then  a  bed,  |io.  in  dia- 
meter was  used,  giving  the  result  shown  in  Fig.  5. 
The  plates  were  dressed  to  the  form  shown  in 
Fig.  6.  When  tested,  which  was  done  withont  an- 
nealing, the  taper-holed  plates  gave  an  average  of 
S2-527  tons  per  square  inch  of  net  sectional  area ; 
the  plates  with  stnu^  holes,  26-004  tons.  These 
taper  holes  must  offer  advantages  to  riveting  up. 
It  is  certain  that  the  desire  for  economy  will 
lead  to  the  more  extensive  adoption  of  high  pres- 
sures, heated  feed-water,  and  the  super-heating 
of  steam.  As  regards  the  heating  of  feed-water, 
we  may  notice  "  Green's  Economizer  "  as  a  very 
efficient  apparatus.  Its  chief  peculiarity,  as  is 
well  known,  consists  in  the  scrapers — which  are 
veiy  slowly  moved  up  and  down  by  simple  gearing 
— ^to  dear  off  the  soot  from  the  pipes  urough 
which  the  feed  is  passed.  By  this  clearance  the 
pipes  are  kept  efficient  in  absorbing  heat.  Veiy 
considerable  saving  of  fuel  has  been  effected  by 
the  nse  of  this  apparatus.  Waters's  heater  is  ex- 
ceedingly suitable  for  non-condensing  engines. 
It  possesses  the  advantage  of  thoroughly  heating 
the  water  to  the  boiling  point,  and  also  of  causing 
the  deposit  of  its  earthy  matters  as  mod  in  the 
beater.  With  the  inoiease  of  pressure,  the  fre- 
qoeney  and  destniotiveness  of  boiler  explosions 
w91  iaorease  unless  efficient  means  be  taken  to 
combat  the  dangers  spoken  of. 
Any  one  who  will  read  the  reports  of  any  of  the 

very  exoeUent  boiler  associations  will  be  con- 
vinced that,  if  boileni  were  all  well  made  to  begin 

with,  as  regards  woriananship,  design,  uid 
matoial,  wdl  monnted  with  efficient  duplioate 
safety-valves  (looked),  water-gauges,  alarums, 
steam-gaagBS,  and  fnsible-^ngs,  and  finally,  pro- 
periy  inspected,  «q>la8ioiiB  would  be  few  and  far 
between.  It  is  to  b*  hoped  that  the  Bill  on  this 
subject,  introdoesd  by  the  hon.  member  for 
Dudley,  may  either  beoom*  law  .or  lead  to  even 
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more  efficient  legislation.  Let  us  hope  also  that 
the  barbarous  system  of  buying  boilers  at  per  ton 
may  give  way  to  an  intelligent  mode  of  valuation. 
When  this  is  done,  and  the  great  value  of  pure 
feed-water  reeognized,'  we  may  axpeot  an  ex- 
plosion to  be  a  rarity. 

A  filrther  improvement  required  "is  the  entire 
remodtlliDg  of  "  Crowner's  quest-la^,"  by  which 
a  coroaer,  ^o  knows  little  or  nothing  of  boilers, 
is  assisted  (?)  by  a  jury,  who  usually  are  chosen 
as  though  it  were  desirable  to  get  those  who  know 
"  nothing  of  anything." 

We  want  a  competent  tribunal  to  inquire  into 
all  explosions,  accidents  on  railways,  in  mines, 
&o.,  whether  actually  fatal  or  not.  At  present 
we  witness  this  absurdity,  that  a  minor  accident 
may  occur  by  which  ofte  life  is  sacrificed,  and  two 
coroners  set  to  work ;  on  the  other  hand,  an  acci- 
dent which  maims  hnndreds  for  life  will  not 
move  one  coroner,  unless  some  case  of  death 
should  result.  These  are  the  abuses  of  a  bygone 
age  which  have  dragged  on  to  the  present. 


ACCE3S0BIES  TO  THE  MICROSCOPE. 
Ko.  I. 
{Ittuttratid  OH  page  461.) 
-rX  connection  with  the  polarization  of  light,  the 
1.  crystal  commonly  known  as  selemte  has 
^yed  an  important  part,  and  by  its  aid  some 
very  remarkable  eSscts  have  been  produced. 
Microscopists  have  not  been  slow  in  applying  it  to 
their  pet  instmment,  and  various  arrangements 
have  been  invented  to  get  the  best  effects,  so  that 
the  objects  viewed  by  its  aid,  mi^  be  seen  to  the 
best  advantage.  A  ehati  time  since  Mr.  F. 
Blankley  brought  before  the  notice  of  the  Fellows 
of  the  Royal  Mieroaoopioal  Society,  two  forms  of 
selenite  stages,  which  possess  two  great  ad- 
vantages :  flrat,  simplicity  of  construction  ;  and 
secondly,  the  ease  with  whieh  they  can  be  worked. 

It  may  not  be  known  to  all  our  readers  that 
different  thidaiesses  of  selenite  give  different 
oolonn,  and  that  the  structure  of  some  objects 
oan  be  seen  moch  better  with  one  colour  than 
with  another.  It  will  therefore  at  once  be  seen 
how  desinble  it  is  to  view  eaoh  object  under  every 
tint,  so  that  the  best  efi!bct  may  be  secured. 

Fig.  1  eomdBto  of  a  small  brass  stage,  8{in. 
long  and  l^in.  wide,  in  the  centre  of  which  is  an 
apsTtUN  tloongh  which  the  object  is  viewed.  On 
the  under  part  of  the  stage  is  a  dovetail  groove, 
into  wUoh  is  fitted  a  brass  slide  containing  three 
or  four  selenites,  whieh  work  as  freely  as  the  in- 
vestigator may  desire.  A  small  spring  stops  the 
slide  when  the  selenite  is  immediately  under  the 
aperture. 

Fig.  3  represents  the  compound  stage,  whidi 
consists  of  a  brass  stage  of  similar  dimensions  to 
the  one  just  described;  and,  in  addition  to  the 
brass  slide,  has  a  revolving  diaphragm  with  three 
selenites,  each  made  to  rotate,  and  a  clear 
aperture,  so  that  the  object  may  be  viewed  with  a 
an^e  film  if  desired.  In  this  stage  each  selenite 
is  much  larger  than  those  in  the  small  one,  and  is 
marirad  in  qnartere,  so  that  the  colours  obtained 
may  be  registered  and  turned  to  at  any  time. 

To  increase  the  variety  of  oolours  and  tints, 
rotate  each  selenite  until  their  cleavage  is  at  the 
n^  angle  of  the  positive  axis  of  those  on  the 
slide. 

The  positive  axis  of  each  selenite  in  the  dia 
phragmis  marked  coincident  with  those  in  the 
slide.  By  woridsg  each  film  as  tbns  desoribed, 
twenty-eigfat  tints  and  ooloars  will  be  obtained, 
and  can  be  reo(aded  for  further  reference.  It  will 
be  observed  that  the  whole  of  the  changes  are 
obtained  withont  moving  the  stage  or  taking  the 
abject  out  of  the  field  or  focus,  thus  saving  much 
time  and  trouble.  They  are  made  by  Mr.  Swift, 
128,  City-road,  Londoa,  who  is  preparing  a  com- 
plete list  of  ohMiges  that  oan  be  effected  by  them. 
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THI  OBDSK   or  CBSAnON  Ot   UVDIO  BBiiioe,  rsoif 

BioLooioui  avmnioB. 

BEGINNING  with  the  highest  organism,  we 
know  that  man  takes  food,  wUch  is  then 
still  further  organized  into  the  human  tissues,  and 
thus  in  eariy  life  he  grows ;  and  thronghoot  life 
can  only,  through  continued  use  of  food,  maintain 
his  existence.  It  is  also  known  that  he  is  only  able 
to  assimilate  matter  that  has  been,  to  some  extent, 
previoudy  organized :  and  this  is  true  not  only  of 
man,  but  of  afi  animals.  Even  it{fuioriid  animal- 
cvUt  require  for  their  existence  the  presence  of 


orynissd  food,  either  axdmal  or  vcgrt«M»  Cane 
siumals tequre  auimalfood,  others  can  lixwiat 
out  that ;  but  some  can  maintaTn  lite  wiUaat  a 
least  food  derived  from  the  vegetable  kiogdiia. 

Following  down  the  scale  oforgsniratwm, ««  bri 
that  vegetable  life  and  growth  reqvire  th*  fneoe 
of  matter  arranged  at  least  into  binary  compwnat 
Vegetable  tissues  are  made  op  cf  carbon,  hydrcfs. 
oxygen,  and  nitrogen,  but,  so  fkr  as  kiHnm.  Uis 
dements  are  always  obtained  by  plaata  tnmi  nsttt 
organJied  or  arranged  in  ccnqiasnds  imA  as  ear 
bcnie  add,  amiaonia,  fte.*  These  i  uin|m— «li  ar 
be^  and  at  present  ate,  in  part  diiiii'aJ  feem  ui 
ammal  Idngdom,  thoi^b  not  necessarily  so,  bic  tkii 
result  from  the  breakug  down  of  vegetable  matl^ 
and  may  be  naturally  produced  by  nuioa  of  the- 
elemente. 

Although  the  animal  kingdom  OKimot  be  vm 
tained  withont  vegetaide  fo<^  the  regetaHe  k^ 
dom  may  be  wi&ut  animal  food ;  and  akbsd  i 
vegetable  life  and  growth  cannot   be    «— ^*-^ 
without  matter  arranged  at  least  into  baaaryea 
pounds,  these  compounds  which  serve  m*  feed  i 
plant-life  can  be  formed  and  maiBtaioed  wilk 
the  aid  of  animal  or  v^etabls  matter.     Tbe  aca 
kingdom  is  then  essentially  primarily  suppbed  n 
food  from  the  vegetable  langdom,  and  this,  in  s 
from  binary  and  higher  compounds.      Tbe  oob» 
compounds,  chemistiy  teaches  us,  are  formed  )r. 
union  of  simpler  ones,  and  the  simpltiat   bj 
union  of  elementary  atoms. 

These  seem  to  be  amversal  laws,  to  whieh  r 
are  no  known  exceptions. 

Food  is  essential  to  the  growth  of  all  oqpuik 
Growth  being  an  increase  <3  the  elements  of  nit 
a  body  is  composed,  in  certain  ds&ute  prop(a1» 
and  having  the  arrangement  proper  to  the  grovs. 
body,  it  is  in  fact  a  continuation  of  the  proetsi  • 
organization,  and  the  food  required  for  growth  mh 
at  least  be  required  for  the  first  organizatkD  c 
creaUao;  for  At  food  of  aO  organinu  co»taau» 
a  frtfr  form    tktxr  cenHUtuiU   tltmtmti.    H  i 
orystalbeplaoedQn  tbasohitisBfrca  wUahil«« 
formed,  it  wfll,  under  pppcr  conditiQas,  grow.  43»i 
condition  to  its  growth  is  the  sonly  of  its  pinftr 
food,  which  oonsista  of  th«  aasu  elemeoto,  liavi^ 
the  same  arrangement  as  nqnired  fiar  its  £nt  ta 
mation.    The  seed  of  t  plant  exposed  to  nuaatun 
absorbs  water,  and  sap  or  food  is  formed  from  the 
material  stored  np   m  the  seed  wMeh  had  been 
separated  from  the  watery  pwtian  ol  \ht  sap  con- 
tained in  tbe  parent  plant ;  when  Us   supply  «d 
matter,  wUoh  by  the  additiai  of  water  Mrvaa  as 
food,   is   exhaosted,    more  is  san&d  from   the 
surrounding  air  and  soil.    Like  the  crystal,  ao  km; 
as  its  proper  food  is  not  f nmiahed,  the  germ  of  tk 
seed  remains  stationary;  and  when  again,  muW 
proper  conditions,  snppbed  withoonstitaent  mattf 
through  tbe  action  of  the   organizing    forces  i' 
nature,  it  grows.    Animal  tissues  grow  by  mesu 
a  snm)iy  of  blood,  the  composition  ot  which  d* 
in  different  kinds  of  animak,  but  is  essentially  a 
same  solution  as  tbe  blood  of  the  parent  fran  «^ 
the  germs  or  eggs  of  eaoh  were  formed.    Is  I 
these  cases  it  is  not  naossaary  that  tiie  ^''^if*  t 
the  food  should  oontain  only  the  ceostitiMsU  asats 
bat  that  must  be  present. 

It  is,  moreover,  important  to  notice  that  this«a 
stitaent  matter  must  be  to  a  certain  extent  ]*> 
vionsly  organized.     This  may,  perhaps,  be  bf: 
understood  if  we  notice  first  uie  formatian  ot  o 
crystal,  which  may  be  considered  as  illostratinf  ft 
formation  of  all  organie  germs.    Crystals  fann  t9 
solutioiu  having  the  organixatiou  vtopmt  t*  e 
caystal ;  the  sohition  most  not  ovij  oontais  ~ 
elements  of  which  (he  crystal  is  oompoaad,  b^ir 
most  be  arranged  in  noleenlea,  oonrei^oafiat ' 
the  crystalline  compound.    For  instance,  a  aaW 
may  contain  soda,  chlorbydric  and  suli^nric  » 
and  crystals  of  chloride  of  sodium  will  nci* 
because  tbe  constituent  elements,  althoo^  pv 
are  not  combined  or  arranged  vritb  the  prm' 
nite  relation  to  eaoh  oUier.    Crystals  ol  avira'' 
soda  will  form  from  such    sdntion,    xam*' 
par  conditions,  because  its  elements    mnm^ 
Lined. 

The  pollen  and  seeds  as  well  as  buds  of  iMk" 
formed  from  tbe  sap,  which  is  th«  plaiU^ 
selected  from  tbe  sunoonidng  earth  stul  air;i* 
matter  organized  in  the  manner  peculiar  to  ot^ 
plant ;  it  is,  in  fact,  the  germ  of  the  plant  in  eobita^ 
and  seeds  may  in  a  manner  be  said  to  cfystab;' 
from  it.  The  spermatic  fluid  and  eggs  of  anina:' 
are  f onoed  and  perfected  in  an  analogvnis  maabi 
by  compoand  moleeQles,  separated  or  secreted  b« 
the  highly  organized  ammal  finids.  Tbe  fprmi^-' 
of  the  fluids  from  which  these  crystals,  sseds.  au 
eggs  are  formed,  requires  the  presence  of  the  tbi 
proper  to  each,  and  it  must  consist  of  their  ooedc 
tnent  matter  properly  arranged. 

From  what  is  Imown  conoeming  the  laws  whi< 
govern  the  maintenance  of  life  by  food,  organ 
growth,  the  essential  nature  and  constitotico  < 
food,  the  formation  of  the  germs  of  oiganiams  an 
the  formation  of  chemiou  compounds,  we  sofi 
jnstifled  in  concladiag  that  aaimal  life  is  ahra; 

*  U  seems  properto  state  that  this  attloto  was  wvttti 
betora  the  writer  had  saan  ar  hsard  ot  Psofeaaor  Ha 
ley's  lector*  on  "  The  Fhyaioal  Basil  of  Ufa." 
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neeessuily  preceded  by  vegetable  life ;  that  this  is 
always  necessarily  preceded  by  a  certain  amount  of 
arrangement  of  elements  into  binary  and  more  com- 
plex compounds ;  that  the  conqilex  compounds  are 
imiTersaUy  ioKtai^S  from  sin^ler  ones,  and  the 
siinplest  by  naiWi  'of  the  elementary  atoms.  We 
can  thns  trao*  ktMk  the  order  of  creation,  or  OTotal- 
tiou  of  living  beings,  to  the  chemical  elements. 

THE  BEOIMJnNO  OV  Ltn.      ITS  LOWSBT  Toa*,   AND 
tSE   SUK/EST  OBOANlSlfS. 

In  atadyjng  the  creation  of  living  ntgwlsms.  if  we 
start  with  any  of  the  higher  animab,  anfl  trace  bock 
the  life  of  an  Individnal,  wa  find  it  U>  Win  in  an 
ogrgaoiaed  totat  at  matter,  an  egg.  Bnt  tSe  egg  is  a 
complex  nih*tance,  and,  although  some  of  the  oon- 
ditiona  to  its  fonaation  and  develo^ent  into  a 
Bving  being  are  well  uidergtood,  studied  by  ttaolf  it 
is  difficult  to  understand  the  creation,  begin^riagr  or 
source,  of  its  vital  force ;  and,  if  we  understand 
from  wbsBoe  the  force  is  derived,  it  is  still  difBnfttt 
to  see  Mihat  gives  directiob.  If  we  direct  onr  atten- 
tion to  the  v^etable  seed,  we  meet  with  the  same 
difficulties,  ui  order  that  we  ma^  nndrastand  ike 
creation  of  the  higher  organisms,  it  may  be  well  to 
search  oat  the  lowest,  and  begin  the  study  of  life  In 
its  simplest  tom ;  and,  that  we  may  be  ableto  re- 
cognize the  objeet  ot  our  search,  we  should  hora  « 
reasonabh  perfect  definitiaa  of  the  word  liie,  and 
an  idea  of  the  eharacteriatics  of  living  beings.  A 
complete  and  perfect  deflnitimi  is  difficult,  and  is 
not  assumed  to  be  heiasiTen ;  bat  it  will  be  gnffi- 
cient  for  our  preseat-^orpose  to  say  that,  froaa  (he 
word  life,  we  zsMive  an  impression  of  certain 
phenemena  attendant  upon  chuiges  which  catMr  in 
organiaed  bodiea  as  results  of  their  experienets  at 
foroe.  TUa  definition  is  perhaps  incomplete,  bat, 
in  fa«t,  any  Mmofi  at  a  psafeet  defin&ioa  mnit 
neceaM%  be  oaMtMMlWy  so  long  as  oidy  the 
bightttems  of  1S»  «M  eooMdered.  We  cannot 
propell^  4«iMr  *  litiga  ■■Ml  tiis  whole  of  it  be  soma- 
what  M^Jlanliintf  Iftrmnw.  Mwe  bear  in  mind  our 
imperfsff  definition,  and  keep  in  sight  the  hi|[her 
lands  of  life  which  we  do  understand,  we  can 
search  for  the  lowest,  which  we  may  not,  and 
when  the  whole  has  been  considered,  a  definition 
may  be  mm^  saUstaotory.  Let  as,  then  analyze  the 
charaotenstics  of  the  hi^ec  living  beings  fnm 
which  we  have  received  oar  first  ideas  of  ufe,  and 
learn  their  essential  nature.  By  redadng  these 
ohazacteristies  to  their  lowest  terms,  we  ought  to 
dednoe  an  ideal  lowest  ftasi  of  life. 

The  prominent  phsinomena  Wirieb  chaiaotarize 
living  beings  are — 1.  Organiaation;  3-  Definite 
Chemieal  Compositinn ;  S.  Definite  Form ;  4. 
Orowth ;  6.  Continoal  Change ;  6.  Motion ;  7.  Be- 
prodnotive  Power. 

Our  idea  of  life  being  nuualy  formad  from  oar 
knowledge  of  these  oharactedatiea,  Um  ideal  lowest 
form  shoold  have  them  in  the  aim^est  de^jree. 

C<munencing  the  search  by  eonsidenng  them 
singly,  we  iu>tice  fiiat  that  living  bodies  are 
organized. 

Aeooidiag  ta  the  ordiaaiy  'definition,  an  organism 
is  a  body  con^rting  of  organs^r  mntaaliy  depen- 
dent parts  having  fanotions.  Tbm  lowest  orgsnism 
should  ooasist  of  the  least  nnmbor  of  matnuly  de- 
pendent parts,  having  functions  of  the  simplest 
charaoter. 

The  least  matoaUy  de^ndent  Domber  would  be 
two— ^md,  as  the  smaUeat  portion  of  matter  imagin- 
able ia  called  an  atom,  nouing  lesa  than  that  emdi 
be  conceived  aa  having  a  fimetiai;  and,  as  the 
fnnotioos  ot  two  precis^  similar  atoms  would  be 
least  oontrastod,  and  of  the  simpleat  character,  the 
lowest  oraaniam  aboald  consist  of  two  equal  atoms 
organizad  or  anrangad,  so  tliat  its  ezistenee  aa  an 
organism  would  depend  upon  the  functional  activity 
of  eaoh,  wbioh  might  oonaist  in  their  mutual  attrac- 
tion for  eaeh  othar.  This  would  be  the  ease  in  a 
moiecole  consisting  of  two  atoms  of  a  chemieal 
elemaut.  And,  as  the  atoms  of  an  elementary  sub- 
stanoe  are  aUke,  their  fonctiana  would  be  equal. 

We  Botiee,  next,  that  living  bodies  have  a  definite 
eoD^ositian  ;  they  consist  of  definite  proportions  of 
oertaia  elements  deflnitdy  airasiged.  Aimngement 
implies  relation,  and  would  require,  at  lea«t,  the 
pKaenee  of  two  umts.  The  aiiirateat  definite  pro- 
pertieas  would  be  equal,  and  as  (he  leaat  portion  of 
matter  is  tite  atom,  a  definite  compound  Kdoced  to 
its  lowest  terms  shoold  eonsiai  of  two  equal  atoms 
arranged  with  the  simplest  definite  rela&m  to  eaoh 
other. 

Aa  to  form,  we  dioald  expect  to  find  the  lowest 
lifet^^ng  definita  form,  of  the  greatest  simplicity. 

Complexity  ot  fans  resolta  from  complex  arrange- 
ments of  heterogeneous  dements;  the  greatest sim- 
plicity  of  form  will  result  from  the  simpleBt  arrange- 
ment of  like  elements.  Simple  definite  forms  are 
found  in  crystals  of  the  chemical  elements,  gold, 
copper,  bon,  sulphur,  phosphorus,  carbon.  Ice.,  iniich 
nsiully  cry^aUize  in  simple  cubes  or  ootahedront. 

Growtb  is  an  iocieaae  of  the  elements  composing 
the  body,  in  the  proportion  and  having  the  acrukge- 
ment  proper  to  &.  The  simplest  requirement  for 
growth  woidd  be  the  smallest  eqoal  proporUons  of 
one  element  with  the  simplest  definite  atomic 
arrangement.  This  might  be  the  ease  in  bodies 
consisting  of  one  element. 

The  changes  oocorring  in  a  liviog  body  to  a  cer- 


tain extent,  reaolt  froar  the  farces  actbi^  upon  it. 
As  the  atoms  of  an  elementary  body  are  alike,  and, 
Bnbject«d  to  the  same  force,  vibrate  alike,  and  the 
atoms  of  different  elements  are  unlike,  and  vibmt* 
differently,  fewflr  many  oha^fes  will  be  prodaeed 
by  a  given  foroe,  Mcormog  aa  it  sets  upon  a  body 
consisting  of  one  or  many  diSereot  elements.  A 
given  force  should  therefore  w^duoe  the  least  naw- 
bei  and  variety  of  cbanges  by  oosdUnatiou  or  <•> 
arrangement,  and  by  kititaal  reactioiui  of  consfi- 
taent  matter  and  foMs,  will  be  Isast  where  atoms 
of  attly  one  element  are  puaeat. 

Motions  result  from  leroe,  tnd  the  greatest 
variety  of  motion  will  be  ptodoced  by  farces  acting 
upon  the  greatest  number  and  vadefy  of  elements. 
Moticai  of  the  simplest  character  results  from  the 
action  of  force  upon  homogeneous  matter. 

Beproduction  consists,  essentially,  in  the  genera- 
tion of  new  bodies,  and  eoDUBonieating  to  them  the 
properties  characterizing  the  parent,  as  retards 
both  matter  and  its  arrangement.  The  repiadae- 
tive  process  should  be  "*n?r*«#  where  the  bodiy  to 
be  reproduced  is  8im{deet,  and  we  have  seen  that 
this  must  be  the  ease  wfaeia  It  consists  of  the  least 
organizaUe  quantity  of  oneJdnd  of  matter,  viz.,  of 
two  atoms  of  one  chemicat  eWtnent. 

If  we  now  sum  up  these  several  least  require- 
ments, we  find  that,  from  this  analysis  of  the  charac- 
teriatios  of  living  organisms,  it  appears  that,  re- 
doced  to  their  lowest  terms,  they  most  consist  of 
two  atoma  of  a  chemieal  elemaiU  tnranged  with  the 
fim^ett  definite  relation  to  eaA  other.  This  should 
be  the  beginning  qfthe  loteeei  /arm  ef  life,  and  we 
also  found  this  to  be  the  lowest  ideaTerganism.  It 
is  represented  by  tiie  ultimate  moiecole,  which  ma^ 
be  the  nucleus  or  beginning  of  aa^alal  of  a  chemi- 
cal element. 

The  conclusion  haMraaclMi  by  dedttatioB  will  no 
doubt  be  at  first  rego^ed  with  astoniAmeut,  and 
without  inductive  proof  it  is  aot  expected  that  tins 
view  can  be  received  except  by  Hiaee  already  pre- 
pared by  a  knowledge  of  such  proof ;  but  the  evi- 
dence which  the  writer  has  seen  on  the  subject  is 
such  as  to  convince  li'm  that  the  same  conclusion 
may  be  reached  by  other  and  more  satisfactory 
methods  of  research.  This  method  of  first  present- 
ing the  subject  has,  however,  been  selected  because 
it  seems  to  show,  from  a  study  of  the  somewhat 
imperfect  idea  of  life,  what  is  necessary  to  its 
perfeotioa.  Conaideratioo  of  the  subjeet  from  this 
stand-point  first,  may  pr^are  some  minds  to  study 
it  thoroughly  without  the  prejudiae  wldch  midit 
otherwise  prevent ;  and,  finally,  beoouse  the  build- 
ing up  of  any  structure  is  greatly  facilitated  by  first 
perfecting  a  definite  plan,  so  that  the  position  and 
relation  sustained  by  the  component  parts  may  be 
readily  seen  as  soon  as  each  ia  presented. 

It  is  believed  that  the  generalization  indicated 
may  be  made  and  established  with  great  advantage 
to  the  study  of  biology.  The  plan  of  the  creation 
or  evolntian  of  living  organisms  is  thereby  rendered 
muok  more  simple  and  easy  of  comprehension,  as 
may  perliaps  be  made  to  appear  at  some  future 
time. 

The  ideal  lowastf  onn  of  Bfe  and  the  lowest  organ- 
ism we  haive  found  to  c<msist  of  "  two  atoms  of  an 
elementary  sobetanoe  arranged  with  the  simplest 
deflaite  relation  to  each  other,"  and  we  know  that 
there  are  existing  in  nature  such  combinations  of 
matter.  In  a  previous  part — "  The  Order  of  Crea- 
tion of  laving  Beings  "—it  was  pointed  oat  that  their 
creation  could  be  traced  back  to  the  chemical  ele- 
ments as  its  starting-point.  From  this  lowest  form 
of  life  there  is  a  constantly-ascending  scale  up  to 
homan  life.  From  this  sim^est  organism  there  is 
a  constantily-iiiereasing  complexity  of  combination 
and  organization  up  to  the  human  organiran.  An 
attempt  will  be  made  to  show  that  the  phenomena 
attendant  open  changes  occurring  in  the  simpler 
combinations  which  may  be  called  primary  organ- 
isms resemble,  and  are  in  tact  similar  to,  those 
which  are  recognized  as  eharaetaristio  of  Uving 
beings.  We  shall  find  how  p^fectly  they  accord 
with  oor  definition  of  Ufe. 

Beginning  the  sobject  inductively,  let  us  first 
consider  organdiatim ;  that  being  an  acknowledged 
oharacteilitia  of  at  least  the  higher  living  beings, 
and  the  first  one  mentioned  in  our  analysiB. 

The  word  organism  has  heretofore,  I  believe,  only 
been  applied  to  those  componndB  which  have  visible 
distinctions  of  ports;  leaving  out,  among  those 
which  have  not  such  distinctions,  some  wUeh  were 
neverthdess  considered  living.  "  The  lowest  living 
things  are  not,  propeiiy  speaking,  organisms  at  all ; 
for  they  have  m>  distinetKms  of  parts,  no  traces  of 
organization" — (Herbert  Speneer).  Before  the  mi- 
croscope revealed  its  world  of  living  beings,  the 
gonmu  idea  et  nrgamnns  pnkbaUy  mdnded  only 
those  whose  organs  or  distmetions  of  parts  were 
visible  witiioot  its  use ;  some  minnte  moving  bodies 
were  no  doobt  \n  some  eonsidered  living,  uthongfa 
their  organs  oonid  not  then  be  distiagahmed.  After- 
ward, with  the  aid  of  the  mlooeeope,  their  organs 
were  plainly  seen,  as  were  etoo  myriads  of  other 
organisms.  With  the  mieroseope  other  minute 
moving  bodies  have  been  toonght  to  view,  and  are 
now  consideied  Uyjsg,  althoo^  thebr  organs  can- 
not be  dirtingtiiri]ed.  ^^  '"'^^  *g^  reached  a 
point  where  a  atft]  ujgfaer  vistonis  reqmied  to  enable 
OS  to  see  a  ntu^J|^ependenoe  and  distinction  of 


parts,  and  again  show  that  the  lowest  living  things 
are  organisms. 

This  higher  view  is  fomidisd  as  through  a  know- 
Itage  df  -chemistry,  which  teaches  that  there  is 
a  mutual  mpendtmce  imparts  iMeh  itietuis  to  the 
wmlecHle*,  <&d  even  to  the  ultimate  atone  of  all  de- 
finitely eotfAned  matttr.  A  definitely  ahemical 
compound  QVBsists  of  ^llftnite  prmwrtions  of  matter 
definiletaaaMnged.  Fat  JustaawtBBimen  is  coft- 
jipsed as^l^Km,  hydrog)cn,  aaj|pM|  and  nitrogen, 
a  ewtain  proportions,  and  aRMMfeU  in  a  certain 
manner:  if  either  the  prop(»tiaBca^e  arrangement 
be  dMhroyed,  the  matter  no  longer  constitutes  albu- 
men. The  several  elements  of  which  it  is  composed 
maylte  considered  as  organs  performing  esaential 
functions,  their  mutual  dependence  being  absolute ; 
for,  if  one  be  removed,  the  ooaqMond  is  destroyed. 
Probably  the  presence  of  esch  aUm  of  eaeh  element 
is  essential  to  the  existence  of  the  compound,  so 
that  a  molecule  of  albumen  may  be  oonddered  an 
organism,  although  not  in  acooraaBea  with  the  idea 
helbtof  ore  entertained.  The  aama  auty  be  said  of  a 
molecule  of  water  or  of  any  other  sach  group  of 
atoms  definitely  arranged.  Alfannwn  was  selected 
as  an  example,  because  the  lowest  living  things  re- 
vesled  by  the  microscope  cannot,  %y  tte  aid  of  the 
highest  msgnifying  power,  be  diatingnished  from 
mere  ndnute  particles  of  albomen. 

Whether  the  lowest  living  things  can  be  properly 
called  organisms,  will  depend  upon  the  definition  of 
the  words  organism  and  organ.  According  to  the 
ordinary  definition,  an  organism  is  a  bodyeonsist- 
ing  sf  mutually  dependent  ports  having  functions, 
and  an  organ  is  one  of  such  part*.  Xfa»  mad  organ, 
as  i^pears  from  the  above  qootation,  ualteretofore 
been  a]^ed  only  to  visibly  diatinet  MMb  having 
fanetions,  &c.,  although  the  defianilMl'.in  onr 
standard  dictionary  is  dmilar  to  tho  «ne  given 
above,  and  has  no  such  reqnireEoent. 

<&*  standard  definition  win  allow  af  Mb  use  in 
the  extended  sense  that  I  wish,  tStn  t»  Abote  any 
mntoal^  dependent  parts  of  definitely-combined 
matter  having  at^arate  fanetions,  whether  or  not 
the  part  or  fonction  be  capable  of  demonstration  to 
the  single  sense  of  vision.  It  ia  essential  to  a  right 
understanding  of  sdeutific  problems,  that  the  toms 
employed  should  have  a  precisB  neaning.  If  the 
words  organ,  organism,  and  organized,  cannot  ap- 
propriatdy  be  used  in  connection  with  all  deflnitely- 
combined  matter,  and  most,  on  aoooont  of  <Md 
assodations,  be  restricted  to  such  oampoonds  oa 
have  visible  distinctions  of  parte,  then  it  would 
seem  to  be  advisable  to  invent  new  terms  which 
shall,  in  a  word,  or  aa  oonciBely  aspoasibla,  emimica 
all  such  compounds,  and  thereby  reader  easy  this 
comprehensive  and  general  view.  Bmt  if  this  be 
done,  the  old  words  kft  as  heretofore,  there  ia  then 
no  well-marked  limit  or  begimung  of  organization, 
for  what  is  visible  to  one,  under  certom  oircam- 
stancea,  may  not  prov«  so  to  others,  and  again  the 
limit  would  vary  withthemagnifyingpower  used.  If 
however,  the  old  terms  (organism,  dcc.^  be  retained 
and  thns  defined,  it  will  stillbe  eaqy  to  distinguish  be- 
tween visible  and  invisible  organs;  the  invisible orgo- 
nizaUon  maybedeuomiiiatedi«imary,as  itundeubt- 
edly  is,  to  vegetaUe  and  animal  organization.  In  my 
opinion,  the  sdenceof  biology  willat  present  be  best 
facilitated  by  thus  extenmng  and  defining  the 
words  used.  The  important  reason  for  wiafa^ 
tbas  clearly  to  define  wid  extend  their  meming  ia 
to  collect  under  one  '  general  view  the  promineut 
phenomena  attendant  upon  matter  arranged  in  defi- 
nite compounds.  At  present  certain  hifhly-complex, 
definite  compounds  are  called  organiama;  certain 
others,  less  complex,  living  things,  but  are  not  con- 
sidered organisms,  because  not  having  visible 
organs;  others,  nearly  as  complex  as  these  last, 
are  called  organic,  because  heretofore  only 
found  in  organisms ;  others  still  comtdex,  are 
called  inorganic  chemical  compounds.  The  pro- 
minent fact  connected  with  aU  these  stroctnres 
is,  their  definite  composition  and  definite  atomic 
or  molecalar  arrangement:  and  the  certain  and 
regular  phenomena  attendant  upon  their  experience 
of  certain  conditions  are  bdieved  to  be  in  conse- 
quence of  this  definite  composition.  This  broader 
generalization  seems  to  me  to  be  useful,  taking  ia 
as  it  does  all  definite  combinations,  and  distin- 
guishing them  from  amorphous,  non-arranged,  or, 
according  to  my  view,  unorganized  mattw.  If  this 
be  done,  as  heretofore  indicated,  the  beginning  of 
the  simplest  organization  will  be  where  tiie  first 
two  atoms  unite  witii  a  certain  or  definite  rela- 
tion to  each  other,  to  form  a  definite  compound. 
In  accordance  with  the  foregoing  views,  life  u  con- 
ceived to  be  manifested  by  ul  organiaed  matter,  the 
kind  of  life  depending  upon  the  character  of  the 
organization. 

Among  scientific  men,  at  the  present  time,  the 
tendency  is  to  lod^  for  the  lowest  organization  and 
the  beginning  of  life  among  the  jMPetean  compounds ; 
and  protoplasm  is  the  name  given  to  what  many 
now  consider  as  the  oonneetiug  link  between  in- 
organic matter  and  living  organisms.  It  seems  to 
me,  however,  that  they  are  not  searching  deep 
enough ;  that  protoplasm  is  about  midway  between 
amorphous  matter  and .  the  highest  organisms, 
and  cannot  profitably  be  oonsiderM  as  the  beginning 
of  life  or  of  organization,  although  it  may  be,  as  the 
beginning  of  the  two  highest  organic  kingdoms — the 
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vegetable  and  animal.  IprafertocongideTthediamoiid 
■a  one  of  the  lowest  organized  forxu,  and  with  my 
mental  Tidon  distinctly  see  the  beginning  of  organi- 
zation and  the  conditions  for  life  wnere,  tbrongb  cer- 
ta^  conditions  of  foree,  the  first  two  elementary 
atoms  are  enabled  to  manifest  their  mntnal  attrao- 
titm,  and  aSeotionstely  and  definitely  embrace. 

We  hare,  however,  considered  only  one  of  the 
characteristics  of  living  beings ;  we  nave  still  to 
consider,  in  this  connection,  ^finite  chemical  com- 
position, form,  growth,  continnal  change,  organic 
motion,  and  reprodnctive  power. 

Definite  Compontion  of  Orgmisnu,  and  Come- 
mtent  Definite  funetioti. — Proximate  analysis  of 
the  higher  organisms  shows  them  to  be  composed 
of  varioos  oompoonds,  snch  as  water,  sngar,  starch, 
fats,  albumen,  fibrin,  ftc,  which  are  called  proxi- 
mate principles,  intimate  analysis  of  these  proxi- 
mate principles  shows  them  to  be  definite  chemical 
componnds,  essentially  the  same  in  all  organisms 
of  a  idnd  ;  bat,  to  a  certain  extent,  peculiar  to  each 
kind,  either  in  quality  or  proportion. 

WatOTjs-esaential  to  tne  composition  of  all  the 
bi^p- organisms;  each  kind  of  organism  having, 
yfSwn  OCTtain  limits,  its  own  pecnliar,  definite  pro- 
portion, which  is  essential  to  its  existence  as  an 
orguiized  form. 

Although  free,  nncombined  water  is  always  the 
same  under  the  same  conditions,  the  properties  of 
organisms,  formed  by  its  combination  with  other 
substances,  in  great  measure  depend  upon  its  pro- 
portion and  manner  of  union. 

The  sugars,  as  existing  in  various  ontanisms,  are 
more  or  less  peculiar  to  each.  Sugars  derived  from 
the  maple,  cane,  grape,  or  beet,  can  usually  be  dis- 
tingnianed  from  each  other,  and  from  those  derived 
from  other  sources,  by  their  obvious  characters.  It 
is  generally  possible,  b^  observing  the  flavour,  to 
teU  the  gonrce  from  which  honey  has  been  collected. 
Animal  sugars,  no  doubt,  differ,  although,  as  yet, 
they  are  not  as  well  onderstood.  There  is  doubtless, 
much  to  be  learned  concerning  the  various  kinds  of 
sugar,  but  ebemical  examination  has  demonstrated 
that  many  of  these  different  kinds  have  different 
chemical  oonposition. 

The  grains  of  starch,  from  different  organisms, 
may  generally  be  distinguished  by  viewing  them 
throoih  a  microscope :  their  forms  being  dufcreut, 
they  nave,  at  least,  a  different  arrangement  of 
elemente. 

These  simple  compounds,  consisting  of  few 
elemental  can,  oonsoqaently,  have  few  modifications. 
Water,  consisting  of  quite  simple  proportions,  of 
only  two  elements,  is  always  water,  and  we  know 
of  only  one  kind  of  pore  water.  Sugar  and  starch, 
consisting  of  sever^  atoms  each  of  three  elementa, 
exist  under  several  modifications  of  composition,  as 
reguds  proportion  and  arrangement  of  elementa. 
( To  be  concluded  next  week.) 


254. 


Some  new  mineral!  composed  ot  oxides  of  lead  and  an- 
timony have  been  disoovered.  M.  Dewdoizeanx  Is  en- 
gaged on  Uie  study  ol  their  ciystallegraphjr 


MECHANICAL  MOTEUENTS. 

IContiiuudfnt  foge  M8.) 

Diaphragm   farcing  pump.     A  flexible 
diaphragm  is  employed  instead  of  bellows, 
and  valves  are  srruged  same  as  in  preceding. 

2S6.  Old  rotary  pomp.  Lower  aperture  entrance 
for  water,  and  upper  for  exit.  Central  part  revolves 
with  ita  valves,  which  fit  aocorataly  to  inner  sur- 
face of  outer  (nrlinder.  The  projection  shown  in 
lower  side  of  oyunder  is  an  anutmeut  to  close  the 
valves  when  they  reach  that  point. 

256.  Gary's  rotary  pump.  Within  the  fixed 
cylinder  Uiero  is  placed  a  revolving  drum,  B,  at- 
tached to  an  axle,  A.  Heart-shaped  cam,  a,  sur- 
rounding axle,  is  also  fixed.  Bevolution  of  drum 
causes  sUding-pistons,  e,  c,  to  move  in  and  out  in 
obedience  to  form  of  cam.  Watar  enters  and  is  re- 
moved from  the  chamber  through  porta,  L  and  M ; 
the  directions  are  indicated  by  arrows.  Cam  is  so 
placed  that  each  piston  is,  in  succession,  forced 
Dock  to  its  seat  when  opposite  £,  and  at  same  time 
other  piston  is  forced  fully  against  inner  side  of 
chamber,  thus  driving  before  it  water  already  there 
into  exit-pipe,  H,  and  drawing  after  it,  through  suc- 
tion-pipe, F,  the  stream  of  supply. 

257.  Common  mode  of  raising  water  from  wells 
of  inconsiderable  depth.  Counterbalance  equals 
about  one-half  of  w«ght  to  be  raised,  so  that  the 
backet  has  to  be  palled  down  when  empty,  and  is 
assisted  in  elevating  it  when  foil  bycoontarbalance. 

258.  The  common  volley  and  bnckets  tor  raising 
water;  the  empty  bnocet  is  palled  down  to  raise  the 
full  one. 

259.  Bedproeating  lift  for  wells.  Top  part  re- 
presents horizontal  wind-wheel  on  a  shaft  which 
carries  spiral  thread.  Coupling  of  latter  allows 
anall  vibration,  that  it  may  act  on  one  worm-wheel 
at  a  time.  Behind  worm-wheels  are  pulleys  over 
which  passes  rope  which  carries  bucket  at  each  ex- 
tremity. Li  centre  is  vibrating  tappet,  against 
which  bucket  strikes  in  ita  ascent,  ana  which,  by 
means  of  arm  in  stop  wherein  spiral  and  shaft  are 
supported,  traverses  spiral  from  one  wheel  to  other, 
so  that  the  bucket  which  has  delivered  water  is 
lowered  and  other  one  raised. 

260.  Fairbaim's  bailing-sooop,  for  elevating 
watar  short  distanoea.  The  scoop  is  connected  by 
pitman  to  end  of  a  lever  or  of  a  beam  of  single- 
acting  engine.  Distance  of  lift  may  be  altered  by 
placing  end  of  rod  in  notches  shown  in  figon. 

261.  Pendulums  or  8wingin|!  gutters  for  raising 
water  by  their  pendulous  motions.  Terminations 
at  bottom  ore  scoops,  and  at  top  open  pipes ;  inter- 
mediata  angles  are  formed  with  boxes  (and  fiap 
valve),  each  connected  with  two  branches  of  pipe. 

262.  Chain  pump;  lifting  water  by  conunaoos 
ciroolar  motion.  Wood  or  metal  discs,  carried  by 
endless  chain,  an  adapted  to  water-tight  cylinder, 
and  form  with  it  a  socoession  of  bucketa  filled  with 
wator.    Power  is  applied  at  upper  wheel. 

263.  Self-acting  weir  and  soonring  sloioe.  Two 
leaves   torn  on    pivota    below    ceBtiMi    upper 


leaf  mneli  larger  thao  lower,  and  tons  in  direction 
of  stream,  while  lower  turns  against  it.  Top  ed^ 
of  lower  leaf  overlaps  bottom  edge  ot  upper  one  mud 
is  forced  against  it  by  piessuis  at  watts.  In 
ordinary  states  of  stream,  cauiterBekm«  -nrannues 
keep  weir  vertical  and  closed,  is  in  fbs  idt-luaid 
figora,  and  water  flows  throngfa  notch  in  upper  leaf ; 
bnt  on  water  rising  above  ordinary  level,  preasnro 
above  from  greater  surface  and  lerarage  oveioumM 
resistaiiee  below,  npper  leaf  turns  over,  poshiiK 
back  lower,  reducing  obstructions  snd  cpoiisg  a' 
bed  a  passage  to  d^Mit. 

264.  Hiero's  fountain.  Water  being  poured  i«' 
npper  vessel  descends  tube  on  right  into  Isv 
intermediate  vessel  being  also  filled  and  matt  itt 
poured  into  npper,  confined  air  in  cavities  *^ 
water  in  lower  and  intermediato  vessels  and  is  m^ 
mnnication  tube  on  left,  being  oomnreased,  irxi 
by  ita  elastic  fane  a  jet  np  central  tune. 

266.  Balance  pumps.  Pair  worked  redpioei£< 
by  a  person  preanng  alternately  on  opposite  tatia  ■i 
lever  or  beam. 

266.  Hydrostatic  press.  Water  fore«d  bv  lir 
pump  through  the  small  {lipe  into  the  run  eylis^ 
and  under  the  solid  ram,  presses  up  the  ram.  TU 
amonnt  of  foroe  obtained  is  in  proportion  to  tht  l^ 
lative  areas  or  squares  of  diameters  of  the  -pa- 
plunger  and  ram.  Suppose,  for  instance,  the  pBl^ 
plunger  to  be  one  inch  diameter  and  the  ruD  tUrr 
mches,  Uie  upward  pressure  received  by  th«  n> 
would  be  900  times  the  downward  pressure  of  s- 
plunger. 

267.  Robertson's  hydrostatic  jack.  In  ths  > 
ram  is  stationary  upon  a  hollow  bane,  ani ' 
cylinder  with  daw  attached  slides  npon  it  ^ 
pump  takes  the  water  from  the  hollow  bas* 
forces  it  through  a  pipe  in  the  ram  into  the  eyWE. 
and  so  raises  the  Istter.  At  the  bottom  t^y^ 
there  is  a  valve  operated  by  a  thomb-sorevr  tu'« 
back  the  water  and  lower  the  load  as  grmdaaU;  * 
may  be  desired. 

268.  Flexible  watar  main,  idan  and  seetioB.  Tk 
pipes  of  ISin.  and  18in.  interior  diameter,  kavis 
some  of  their  jointa  thus  formed,  oondnet  wstr 
across  the  Clyde  to  Glasgow  Water-worka.  Pip 
are  secured  to  strong  log  frames,  having  hini;! 
with  horizontal  pivots.  Frames  and  pipes  werrc  pi 
together  on  south  side  of  the  river,  and,  the  nort 
ei^  of  pipe  being  plugged,  they  ware  haoled  Mcro< 
by  mscninery  on  north  side,  their  flexible  atmetm 
an^liKiig  them  to  follow  the  bed. 

{To  be  continued.) 


A  NEW  PHOTOMETER.— A  photometer.  Invented  1 
H.  Nagent,  Is  based  upon  the  formstion  of  a  edomn 
liquid  parti^y  opaaua,  which  may  b*  dnwn  eat  on 
the  length  is  sneh  that  the  light  from  an  illmBinatii 
body  oasaai  to  be  visible  thnngh  the  Uqnid.  Tl 
length  ot  the  colnsm,  which  completely  obsoniea  tl 
light,  starting  from  the  point  where  the  calaxna 
thinnest,  gives  a  measure  ot  the  Intensity  ol  the  Ug: 
undar  examination. 


Digitized  by 


Google 


Attoust  6,  1870.] 


ENGLISH  MECHANIC  AND  MIEROR  OF  SCIENCE. 


465 


LAUNCHING  A  GREAT  CAISSON. 


e    I    a 


rH  K  lanneliiiig  of  the 
cainaon  for  the  Brook- 
^  tetminiu  of  the  But 
tiver  Bridge,  says  the 
leientijie  Amtriean,  which 
ras  qoick]^  and  eaoily  ao- 
omplishea  on  the  19th 
(arch  of  the  present  year, 
rag  considered  a  note- 
rorthyfeat  of  engineering. 

Onr  engraTiugs  show 
lie  caiason  on  the  ways, 
8  it  appeared  when  ready 
>  be  launched,  and  also 
ome  details  by  which  the 
onstmction  of  the  ways 
nd  the  plan  of  procedure 
a  making  the  launch  may 
«  comprehended. 

The  structure  was  put  to- 
[ether  with  its  longer  side 
jBiallel  to  the  riTer  bank, 
ind  about  100ft.  distant 
rom  it,  and  the  ways  upon 
rhich  it  rested  were  seven 
n  number,  and  each  about  180ft.  in  length.  These 
rays  were  laid  in  such  a  manner  that  their 
]iper  faces  were  curved  to  a  radius  of  about 
13ft.,  and  at  a  slope  which  made  the  chord  of 
his  arc  form  an  angle  of  abont  6°,  the  curved 
ine  of  the  arc  being  some  ISin.,  and  the  upper 
nda  of  the  ways  15-6ft.  higher  than  the  lower 
nds.  By  this  means  an  accelerated  motion  was 
liveu  to  the  caisson  in  the  latter  part  of  its 
ransit;  the  increased  velocity  it  thus  obtained 
mabled  it  to  overcome  the  great  resistance  it 
inconntered  from  the  water  when  it  struck  the 
river  broadside  on.  The  details  show  the  form 
given  t«  these  ways,  and  it  will  be  observed  that 
they  lest  n^on  cross  and  longitudinal  timbers: 
the  letters  J  g  refer  to  the  bearing  pieces  of  the 
axed  ways,  and  e  /  to  the  sliding  ways  attached 
to  the  underside  of  the  caisson.  The  surfaces  of 
the  former  of  these  were  cut  to  an  angle,  as 
ihown,  that  of  the  corresponding  slide  being  made 
to  fit,  in  order  to  insure  a  perfectly  true  motion 
at  the  caisson  in  the  process  of  launching.  Be- 
ndes  this,  timbers  A  2  were  bolted  to  the  inside  of 
the  two  outer  ways,  which  projected  above  the 
sliding  surface,  iu  order  to  check  any  swerving 
tendency.  To  insure  a  means  of  casting  loose  the 
caisson  from  ever^  point  at  the  same  moment,  a 
check  cam,  shown  in  the  detail,  was  fixed  into  each 
of  the  ways  near  the  upper  end.  The  cam  at  the 
point  where  it  took  the  oearing  of  the  slidiug  way 
was  provided  with  a  projection  which  held  it  fast 
against  the  timber,  and  it  was  kept  immovable  by 
metos  of  a  lever  secured  by  ropes  at  its  extremity. 


^  I  c  .ja 
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These  ropes  being  cast  off  simultaneously,  the 
cams  were  thrown  over,  and  the  caisson  was  free 
to  move  equally  throughout  its  length.  The  posi- 
tion of  the  caisson  upon  the  ways  when  ready  for 
launching  is  clearly  shown  in  the  fignres.  The 
position  of  the  air  chamber  is  indicated  by  the 
dotted  lines,  H  K  L,  and  at  £  is  shown  a  partition, 
which  was  constructed  to  divide  the  air  chamber, 
and  prevent  the  air  from  any  sadden  movement 
from  one  part  of  the  caisson  to  another,  which 
would  have  affected  its  stability.  The  dotted  lines 
C  D  show  the  position  assumed  by  the  structure 
just  as  it  left  the  ways,  and  £  F  represents  it  after 
it  had  been  launched  and  had  come  to  rest  in  the 
water. 

The  caisson  iuclosure  extends  some  250ft.  along 
the  river,  from  thence  back  about  3UUft.  The  caisson 
itself  has  a  frontage  on  the  river  of  16Sft.,  and  a 
depth  of  102ft.,  the  basin  iu  which  it  is  being  sunk 
extending  a  few  feet  more  in  each  direction.  The 
caisson  is,  ui  effect,  a  box  made  of  heavy  timbers, 
16ft.  in  depth,  and  divided  by  like  heavy  timbers 
into  six  compartments.  This  great  compartmented 
box,  without  a  cover,  was  turned  bottom  upwards 
and  floatod  over  the  spot  which  it  now  occupies. 
Several  layers  of  timber  were  then  securely  bolted 
over  the  entire  upper  surface,  increasing  its  already 
immense  strength,  and  siukiiig  the  structure  until 
its  sharp  edges — protected  by  heavy  iron  plates — 
rested  upon  the  bottom  of  the  basin. 

The  problem  wais,  and  is,  to  sink  this  enormous 
caisson  through  mud  and  earth  and  bonlders  40 
or  more  feet,  until  a  firm  ground  is  reached,  there 


to  leave  it  as  the  founda- 
tion for  the  immense  tow- 
ers of  the  bridge  that  is 
to  be  constructed.  This 
is  effected  by  maintaining 
and  constantly  changing 
on  atmosphere,  and  at  the 
same  time  excluding  the 
water  from  each  of  the 
compartments  of  the  cais- 
son ;  thus  furnishing 
means  for  carrying  on  the 
work  of  excavation  to  the 
best  advantage.  The 
means  to  this  end  are  a 
supply  of  air  forced  by 
steam  -  driven  pumps 
through  pipes  and  hose 
into  the  caisson  chambers, 
and  a  sufficiency  of  weight 
on  the  upi>er  surface  of  the 
caisson  to  counteract  the 
buoyancy  alike  of  timber 
and  air,  and  maintain  the 
caisson  at  all  times  firmly 
on  the  bed  of  the  excavation.  This  weight  is 
provided  by  commencing  at  once  the  erection  of 
the  towers.  For  this  purpose  the  entire  surface 
of  the  caisson  is  covered  with  blocks  of  heavy 
stone,  the  interstices  of  which  are  filled  with  the 
best  cement.  As  the  caisson  sinks,  other  tiers  of 
stone  will  be  added,  and  when  it  rests  npon  its 
final  bed  the  towers  will  be  carried  np  their  full 
height.  


COMPOUND  ENGINES. 

IN  the  year  1776,  when  Jonathan  Homblower 
first  began  experimenting  upon  the  expansion 
of  steam  in  two  cyhnders  Buoeessively,  there  were 
probably  no  engines  in  use  supplied  with  steam  at 
a  much  higher  pressure  than  two  or  three  pounds  per 
square  indi  above  the  atmosphere.  Viewed  by  the 
light  of  our  present  knowledge,  the  employment  of 
the  double-cylinder  system  under  such  drcnmstanoes 
appears  little  better  than  an  absurdity,  and  it  is  not 
to  be  wondered  that,  after  some  years  of  trial,  it 
was  found  that  Homblower's  engines  could  not 
compete  snccesafully  with  the  single-cylinder  en- 
gines of  Watt.  To  this  result,  the  fact  that  the 
independent  condenser  invented  by  Watt  in  1769 
was  found  to  be  a  necessary  adjunct  to  Homblower's 
engine,  no  doubt,  in  some  measnre  contributed. 
Thus  matters  remained  until  early  in  the  present 
centoJT,  when,  almost  simultaneously,  Bichard 
Trevithick  and  Arthur  Woolf  pointed  out  that, 
in  order  that  steam  should  be  worked  expansively 
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with  economical  resolts,  the  initial  pressure  most 
be  much  higher  than  had  hitherto  been  used. 
Trevitliick  applied  high-prensore  to  Watt's  ordi- 
naiy  single-cylinder  or  Cornish  engine,  while  WooU 
levived  and  modified  Homblewer's  engine,  and,  by 
working  it  with  high-pressnre  steam,  obtained 
results  far  beyond  those  of  the  original  inventor. 
Wocdf  8  first  engine  was  erected  at  Menx's  brewery 
in  1806,  bat  it  was  not  nntil  some  seven  years  later, 
when  he  toolk  up  hU  i-Giiiclt'iiiu''  in  CorTiwiil],thut  llie 
i^^cond  comt>etitJol]  bfitwccn  sin^'Ir  iuui  dnnilile- 
ciylindpr  eogiuea  MB  be  iiaiil  to  liuvu  Iuirl,v  coin- 
meneetl.  AtfiMt  tte  eoWMf  oktAined  bgr  'V  'm>U 
nstmuHlicd  tfav  Caruisb  mgitaMn,  Imt  -nniin^i  ly 
they  lotmi  tinkt  higli-j^tssate  irtcatu  affliv<l  to  i  ae 
idBille-eyUiiAer  •sgains  yod^od  aqiMtUy  ny.">i 
nmto,  tmS  fl»u,  toe  the  taemii  tfan,  Mm  tkiuLile- 
cjIMer  aq^no  was  beaten  from  Mm  MU  by  it* 
iOCfTf  Edinpto  rivad. 

Thi-  (act*  Wi'  liovf  stated  are  i^dl-known  miitt4>IB 
of  haptoB',  sbd  wu  nhould  xu>t  here  olioded  to  Iheai' 
hcTCMl  it  not  bean  that  at  the  presaM  time  thegr 
polMU  a  (peetal  interest.  J>«ittK  Aa  past  ten 
yein  «r  U)  the  dooble-eylind^  engine  has  be«B 
egtbt  revWed,  aad  Mh  on  sea  md  land  raaaUs 
have  been  obtafatad  wtfh  it  whiah  joalify  the 
ofiaioa  thMt,  in  dl  mmb  iriwre  great  regaloTity  of 


mottoia  or  jpteat  aemamr  of  fael  is  deanred,  it  ie 
!  dan  ar  aogiae  wltioh  ihotiU  be  adopted.    Of 


thet 


reversal  of  the  former  de 
daiaM^  Am  single  verttu  doable-cylinder  engine 
qtiestiob  is  not  likely  to  be  at  once  nniTtrraally  ac- 
cepted, however  conclusive  the  proofs  may  be  to 
those  who  analyze  them ;  and  there  are,  •eooinUngly, 
not  wanting  thoae  *hx),  eHbti  not  earing  or  not 
being  able  to  investigate  matters  for  themselves, 
fall  back  npon  the  resolts  of  Homblower's  and 
Woolf's  days,  and,  IfprKtrfng  present  data,  maintain 
that  there  is  "  nething  in  "  Ihe  oomponnd  engine. 
Under  these  ciiwamstaneeB  it  appears  to  us  worth 
while  to  point  out  why  tiie  rearnlts  of  the  rivaliy 
between  Watt  and  Horoblower,  and  Trevithick  and 
Woolf ,  cannot  bo  eoniidered  to  apply  at  the  present 
dajr ;  and  at  the  same  time  to  show  why,  in  oar 
opmion,  the  componnd  engine  is  likely  to  take  a  etill 
hl^er  position  in  the  future. 

We  liave  already  stated  that  in  the  days  when 
Watt  and  Homblower  were  rivals,  the  pressures  of 
steam  nsed  were  so  low  that  the  degrees  of  expan- 
sion rvquisite  to  develope  the  capabilities  of  the 
dooble-cylinder  system  were  unattainable ;  and  wa 
may  therefore  dismiss  this  competition  as  not  re- 
quiring discussiun  here.  In  the  competition  be- 
tween Woolf  and  Trevitliick,  however,  the  circum- 
stances were  different,  and  the  pressures  of  steam 
and  degrees  of  expansion  used  were  such  as  have 
since  been  adopted  in  compound  engines  with  hi^bly 
satisfactory  results.  This  being  the  ease,  and  it 
being  also  an  undoubted  fact  that  the  doable-cylin- 
der was  eventually  beaten  by  the  Coraiah  engine, 
the  question  is  asked  by  some  engineers  iriqr,  at 
the  present  time,  compound  engines  are  daily  grow- 
ing in  favour. 

To  be  able  to  answer  this  question,  it  is  neces- 
sary to  understand  clearly  what  advantages  the 
doiude-cyliuder  possesses  over  the  ordinary  single- 
cylinder  engine.  These  are  really  but  three  in  num- 
ber, and  of  these  three  but  one  con  be  said  to 
directly  conduce  to  economy  of  fuel,  the  other  two 
relating  more  to  the  economical  maintenance  of  the 
engine,  and  hence  affecting  the  consnmption  of  fuel 
indirectly.  Theoretically,  of  coarse,  the  expansion 
of  the  steam  in  two  cylinders  snceesHively  possesses 
no  economical  advantage  over  an  equal  degree  of 
expansion  carried  out  in  a  single  cylinder;  and 
practically,  there  is  a  certain  loss  involved  by  the 
employment  of  the  double-cylinder  arrangement, 
owing  to  the  loss  of  pressure  in  the  passages  by 
which  the  two  cylinders  are  place<l  in  communiea- 
tion.  Any  loss  due  to  this  cause,  however  (so  long 
of  conrse  as  proper  proportions  are  used),  is  far 
more  than  counterbalanced  by  the  fact  that,  in  the 
doable-cylinder  arrangement,  the  cylinder  receiving 
the  high-pressure  steam  is  never  cooled  down  much 
below  the  temperature  of  that  steam,  and  the  low- 

SresBure  cylinder,  in  fact,  forms  a  kind  of  heat- trap 
etween  the  high-pressure  cylinder  and  the  con- 
denser. This  fact,  wliich  constitutes  the  first  great 
advantage  of  the  double-cylinder  arrangement,  baa 
long  been  well  known  and  recognized ;  but  there  has 
apparently  been  in  many  quarters  a  disinclination 
to  estimate  it  so  highly  as  it  really  deserves.  All, 
howaver,  who  have  oarefoUy  watched  the  perform- 
ance of  oomponnd  engines — and  especially  engines 
working  with  high  degrees  of  expansion — must 
have  become  convinced  that  this  advantage  is  one 
of  vast  importance,  and  that  it  is  almost  to  it  alone 
that  the  high  duty  obtained  from  well-constracted 
double-cylinder  engines  is  dne. 

The  second  advantage  of  the  componnd  engine, 
and  the  one  perhaps  that  is  most  generally  attributed 
to  it,  consists  in  the  regularity  of  motion  which 
can  be  obtained  with  it,  and  the  facilities  it  affords 
for  vastly  reducing  the  sudden  strain  thrown  on  the 
moving  parts  at  the  oommenooment  of  each  stroke. 
Of  this  advantage  we  need  not  apeak  farther  at 
present.  The  third  advantage  lies  m  the  fact  that 
with  the  compound  engine  the  effective  differences 
of  steam  pressure  tending  to  cause  leakage  past 
the  pistons  and  valves  are  mach  less  than  in  the 


single-cylinder  arrangement,  and  the  di^culty  of 
keeping  these  parts  tight  is  therefore  greatly  di- 
miiuBhed  and  the  friction  reduced.  This  advantage 
is  one  of  which  we  have  spoken  more  fully  on  for- 
mer occasions. 

We  must  new  point  out  why  the  advantages  we 
have  ennmented  did  not  enable  the  engines  of 
Woolf  to  coHpete  successfully  with  the  Cornish 
engine,  and  to  do  this  we  must  draw  attention  to  a 
fact  which,  although  it  can  scarcely  have  escaped 
notice,  haa  yet  so  far  as  we  are  aware  never  been 
advanced  to  account  for  the  double-cylinder  being 
an  nnsnooessful  rival  of  the  Cornish  engine.  This 
fact  is  that  the  first  and  great  advantage  which  we 
have  mentioned  as  attending  the  employment  of  the 
double-cylinder  system  is  possessed  in  a  great  de- 
gree by  the  Cornish  engine  also.  In  other  worda,  it 
follows,  fnun  the  SMMMr  in  wfaieh  the  Oonbh 
eogbie  is  worked,  HmC  bat  a  inall  proportion  of 
t^eaorfaee  expand  (o  the  fresh  stenn  tram  the 
boBar  is  aver  reduced  to  (he  taapoimtare  dnc  to  Hw 
ip«awiiii  tormt/l  in  the  cylinder  by  opMriag  the  eooi- 
mnnieatiwi  wMh  the  condenaer.  Let  us  consider. 
tot  inrtanee,  fte  case  of  a  Cornish  cylinder  having 
an  SOin.  ejliaitt,  10ft.  stroke,  worlang  with  a  cut- 
off at  one-ablh-  In  such  an  engine  the  piston 
woiUd  prohaWy  be  about  12in.  deep  at  the  edge, 
and  the  length  of  the  cylinder  between  covers  would 
be  about  lift.  i#>ii  thus  giving  ajin.  of  deannce 
at  each  end.  Now,  when  the  point  of  cat-off  is 
reached,  the  Mtenal  sattaewtspoaed  to  t)M  «te«n 
would  ooBsiBt  filisregardtng  <tiniii  passagea)  of  the 
area  of  the  toy  eyUntar  oever  +  the  area  of  the  tew 
of  the  piston  +  fke  (oHiBe  ^  the  cylinder  itesB 
between  the  fSMon  and  ooter,  or  in  all  about  15,646 
square  inches.  On  the  down  stroke  af  the  pMOB 
being  accomplished,  the  equilibrium  valve  would, 
of  coarse,  be  opened  and  the  piston  caused  to  per- 
form its  upward  stroke  by  the  load  at  the  pmnp 
end  of  the  Mom,  the  communication  with  the  con- 
denaer not  being  open  until  the  equilibrium  valve 
had  be^n  closed  and  the  piston  had  reached  the 
top  of  its  stroke.  Under  these  circumstances  the 
only  portion  of  the  I6,6i6  square  inches  of  surface 
we  have  mentioned,  which  is  exposed  to  the  cooling 
effect  due  to  the  formation  of  the  vaeunm  within 
the  cylinder,  is  that  which  i>rojects  below  the  piston 
when  the  latter  is  standing  at  the  top  of  tlio  stroJte. 
Thns,  in  the  13,6'15  square  inches  was  included  the 
internal  eorface  of  the  cylinder  for  a  length  of  2'2)in., 
and  of  this  length  Bin.  will  extend  below  the  piston 
when  the  latter  is  at  the  top  of  its  stroke.  But  the 
surface  corresponding  .to  the  Isngth  of  Sin.  is  but 
2,010^  square  inches,  or  bnt  little  more  than  one 
eighth  of  that  exposed  to  the  steam  at  full  boiler 
pressure.  Moreover,  this  surface  of  2,010i  square 
inches  is  exposed  to  the  cooling  motion  dne  to  the 
formation  of  the  vaeunm  for  but  a  very  brief  period  ; 
whereas,  in  the  ordinary  double-acting  rotative 
engine,  those  parts  of  the  evtmder  surface  which 
have  been  most  highly  heated  are  exposed  to  the 
cooling  action  during  an  entire  stroke. 

These  facta,  while  they  show  that  the  double- 
cylinder  arrangement  posKesses  no  such  advantage 
over  the  Cornish  as  it  dues  over  the  ordinary  single- 
cylinder  rotative  engine,  and  thns  explain  to  a  great 
extent  the  result  of  the  Woolf  oud  Trevitliick  com- 
petition, afford  also  an  important  reason  for  the 
economy  of  fuel  which  has  attended  the  employ- 
ment of  the  Cornish  engine.  It  will,  in  fact,  be 
seen  from  what  we  have  btatcd,  that  in  the  Cornish 
engine  the  piston  and  equilibrium  valve  serve— 
although  lees  perfectly — much  the  same  purpose  as 
the  second  cylinder  in  the  compound  system,  and 
that,  therefore,  a  competition  between  the  double- 
cylinder  and  Cornish  engines  was  a  very  different 
thing  to  the  competition  between  compound  and 
single-cylinder  rotative  engines,  such  as  is  going  on 
at  the  present  day.  Moreover,  in  the  competition 
with  the  Cornish  engine,  the  second  and  third  ad- 
vantages which  we  have  mentione<l  as  attending 
the  double-cylinder  arrangement,  went  almost  for 
nothing,  and  thus  the  result  of  the  Woolf  and 
Trevithick  is  altogether  fully  acconnted  for. 

We  have  said  that  we  anticipate  the  more  and 
more  extensive  adoption  of  the  componnd  engine, 
and  the  reasons  for  this  are,  we  consider,  self-evi- 
dent. As  steam  of  higher  and  higher  pressure  is 
used,  the  action  of  the  second  cylinder  m  prevent- 
ing the  cooling  of  the  surfaces  exposed  to  this  steam 
becomes  of  more  and  more  importance :  while,  as 
higher  degrees  of  expansion  are  resorted  to,  the 
greater  equality  of  driving  pressure  obtainable  by 
the  double-cylinder  arrangement  rapidly  increasea 
in  value.  The  componnd  engine  certainly  does  not 
possess  the  charm  of  novelty ;  bnt  it  possesses  the 
greater  charm  of  having  proved  by  its  perform- 
ances that  it  is  well  entitled  to  the  esteem  of  users 
of  steam-power. — Engineer. 


several  million  units  are  often  useful ;  mad  taj 
duoe  such  with  wire  in  the  ordinary    way 
both  expensive  and  cumbrous. 

Latterly  Mr.  Hockin  has  used  seleniam  far 
purpose.  Fine  glass  tubes  with  a  platuiBis 
blown  in  at  each  end  and  filled  with  lUilerait 
according  to  the  resistance  required,  havE  also 
largely  lued  ;  bnt  these  latter  ueceasarily  give 
variable  results,  owing  to  polarisation  and 
lysis;  and  the  former,  I  believe,  are 
difflcult  to  construct. 

BeM^aug  a  liiuli  nalitsiii  ii  for  gome  ex] 
I  made  one  as  follows  ;^Ipon  •  strip  of 
6in.  long  by  Un.  wide,  I  roled  aaveoral  peotf 
with  an  ofdiuay  HB  ftaefl  in  sneh  a  awi 
to  prodaee  a  eontfanMias  Has  aboat  S-Mtt  of 
wide, aad-AhL-taM.  At  the  int>ii»sliii<< 
I  robbed  the  peaefi  pkMMMTMsr*  apaec  as: 
•saiix-Miuiypieee,  oyea  miah  I  firmly  k?i 
two  tfadhig-iMewa  by  means  of  "B«t«"  o 
nsath,  «ad,  gently  dsMing  Off  aB  si^mmIIikwh  r 
bago,  varnished  tno  wfcele  witii  several  coatcf 
■hrilae  varaiah. 

The  above  arrangement  gave  ms  a  iMim 
slightly  over  two  milHiHis  B^  nnits.  It  m 
atructed  three  mouthaago,  and  up  to  tlu  r 
time  the  resistanos  bas  ramainsd  vety  oob* 
have  tested  it  reneatedly  with  100,  90O,ai 
cells,  Msd  have  always  obtained  the  sazK 
wllUi  very  small  limits.  It  is  aiao  hei 
steady  with  prolongsd  battery  eoataet. 

Mr.  6.  Preees  kaskindly  tested  a  -rrirtfn- 
in  the  aboM  manner  far  me,«aii4kaSs  it  Tcr 
stsaC,  eitijr  getlfag  an  •Kerctfan  of  aboat  f 
cent,  for  8'  Fab.    I  have  aoonted  a  valeanit. 
with  twealy  binding  s&wws,  giving  a  wide-rsi. 
varied  resistances  by  combination  or  otherwise, 
hope  shortly  to  mnjce  some  experiments  witt 
new  of  determining  the  ratio  of  its  alterauu: 
difference  of  temperature. — PhUoaojihical  Moffu: 


ON  A  SIMPLE  METHOD  OF  CONSTRUCTING 

HIGH  ELECTRICAL  RESISTANCE. 

By  Samhei.  E.  Phuxifs,  Jnn. 

AT  present  resistance-coils  are  mostly  made  with 
German-silver  wire ;  and  a  set  of  coils  equal- 
ling 10,000  B.A.  units  forms  a  box  of  convenient 
size.    But    in    electrical  research   resistances   of 


BOELEB  INSPECTION. 

"ITT^  have  before  ns  the  latest  report  ot  1 
VV  Fletcher,  tb«  chief  engineer  ot  the  Ha 
Chester  Steam  Usen'  Association,  preaeated  at  tl 
meeting  of  the  oomiDittae,  held  on  July  26th.  Krtn 
this  doeoment  we  &nd  that  during  the  past  iv 
months  485  visits  ot  inspection  were  made,  ai 
1.106  boilers  examined.  In  these  no  tewer  th^ 
2U7  defects  were  diseovtied,  li  tA  them  beii 
dangerous ;  and  there  can  be  titUa  doobi  that ' 
least  a  moiety  of  these  fourteen  daaceroaa  defrr 
were  prevented  from  resulting  in  exptomona  by  s 
timely  inspection  of  the  oiBoers  of  this  aasecisa 

It  appears  from  this  nport  that  dnring  the  k 
year  ending  June  BO,  25  explosions  have  oeeast 
killing  47  persons  and  woonding  48  otbaK  ^ 
fewer  than  12  boilers  exploded  within  tki> 
two  months  (killing  12  and  iDJonng  ao  ^ 
not  one  of  which  was  enrolled  in  tte  «- 
ciation.  In  nine  cases  the  scene  of  the  eats>D*>' 
has  been  visited,  and  detailed  partienlan  s^ 
and,  as  otf  all  previous  occasions,  investigitja  » 
shown  that  these  explosions  have  sprung  tna  ^ 
aimpleat  causes  ;  e.  //.,  six  were  due  to  malnsf* 
tion,  one  to  external  corrosiou,  one  to  fl^*^ 
corrosion,  and  one  to  shortness  of  water;  atdr  • 
the  four  others  sufflcient  particulars  have  sat  ^ 
received  to  allow  of  a  positive  opinion  being fsw 

To  show  how  necessary  it  is  that  some  eS» 
periodical  insspectiou  of  boilers  shoold  be  cA*  I 
we  will  instance  an  explosion  which  took  ^tm  >  | 
Tuesday,  June  2l8t,  at  an  iron  works,  airi  *• 
from  the  failure  of  a  plain  cylindrical  •xtos' 
fired  boiler,  at  a  longitudinal  seam  of  xtna' 
the  fire,  at  which  repeated  repairs  had  tea' 
cutcd.    The  facts  with  regard  to  this  ex 
of  interest,  and  demand  more  than  a  ]_ 
It  appears  that  a  competent  independently 
had  examined  the  boiler  in  1864,  at  the  i^* 
the  owners,  aiid  condemned  it  as    un4** 
pressnre  at  which  it  was  worked.     In  16ie*»*' 
mapector  examined  it  again  with  the  8a»^^ 
but  the  boiler  was  worked  on  at  the  prta* 
pressure  nevertheless.    In  1870  it  burst,  ki3s«' 
people. 

At  the  inquest,  three  engineers  were  loai*  ^ 
after  having  made  a  careful  examination,  eosK  '* 
account  for  the  explosion,  and  thooght  the  b* 
was  perfectly  safe  at  the  pressure  at  tihaA  B 
ovmer worked  it,  and  thot  "he  exerciaed  a" 
discretion  in  so  doiuy,"  notwithctanding  thsS  - 
boiler  bad  been  burst  m  consequence,  and  tbal  li 
were  then  engaged  in  investigating  the  deatk* 
two  persons  kSled  thereby.  The  jury  rvtantti 
verdict  of  "  Accidental  Death ;"  but,  in  spite  o(  i 
evidence  given  by  the  three  engineers  just  refen 
to,  stated  that  they  considered  the  owner  had  oi 
initted  an  error  in  jndgnient  in  working  the  h«i 
at  the  pressnre  he  did  after  he  had  been  advised 
the  independent  inspector  already  referred  to. 
reduce  it.  To  those  who  are  endeavouring  to  so 
the  problem  of  making  efiicient  periodical  bit 
inspection  general  throHghont  the  country,  sorb 
explosion  and  such  evidence  are  pregnant  » 
instruction. 

Another  explosion,  of  rather  peculiar  nata 
happened  at  about  half-past  five  on  the  aft<iroc 
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iVidsy.  Hay  27th,  killiiig  two  ^enons.  It  was 
■ed  by  the  boiler  of  an  anxiliary  or  donkey 
tne  employeil  on  board  a  passenger  steamer, 
fmr  deoks.  Thii  boiler  was  not  examined  by  an 
ivr  of  thia  association,  bnt  it  is  reported  that 
-explosion  arose  from  the  rending  of  the  internal 
xig  of  the  fire-box  bom  overheating  of  the  plates 
a«?qaent  on  shortness  of  water. 
.1  the  inquest  it  was  stated  that  this  shortness 
rater  and  conse<joent  overheating  arose  tlirongh 
blow-out  tap  bemg  left  open  throngh  oversight, 
(  ibat  against  snch  oversights  science  conld  pro- 
«  no  remedy,  so  that  the  explosion  was  acci- 
ataL 

^at  bAving  received  a  detailed  report  on  this 
Lsiartrophe,  Mr.  Fletcher  offers  the  following  re- 
tikR  thereon  with  some  diffidence ;  but  it  appears 
iportaot  to  point  out  that  before  Uie  view  can  be 
cepted  that  modem  soienee  is  powerless  to  pre- 
nt  snoh  explosions,  it  most  be  proved  that  all  its 
pliancea  have  been  exhansted.  Was  snch  the 
se  in  the  present  instance  t  As  Uow-onti  taps 
vo  been  fonnd  occasionally  to  be  left  open  throagh 
ersight,  they  are  sometimes  eqawpad  on  board 
ip  with  a  goard,  arranged  so  as  to  prevent  the 
y  being  withdrawn  nnless  the  pln^  be  tnmed  so 
to  close  the  tap.  Again,  to  give  warning  of 
Artneas  of  water,  from  whatever  cause  that  may 
ise,  fnsible  pings  adapted  for  marine  boilers  may 
>  employed, — ^not  those  attached  to  the  crown  of 
le  f  omace  which  for  many  reasons  are  objection- 
»le  on  board  ship,  bnt  those  fixed  at  the  end  of  a 
pe  carried  op  fnm  the  boiler,  as  already  explained 
I  the  association's  printed  reports  for  Janoaiy, 
)65,  and  November,  1869.  Before  therefore  it  can 
i  concluded  that  snch  explosions  ore  nnavoidable, 
most  be  asked  whether  these  two  simple  a^pli- 
aeea,  in  such  common  ose  elsewhere,  have  received 
fair  trial.  If  not,  it  cannot  be  considered  that 
ucli  disasters  are  accidental,  but  that  there  is 
very  reason  to  oonelnde  tliat  they  might  be  pre- 
euttid  by  efficient  boiler  mouitings. 
These  instances  are  sorely  sufficient  to  convince 
ay  one  of  the  need  there  is  for  some  systematic 
Qspection  of  boilers,  eqieeially  when  it  is  shown  so 
learly  what  a  Urge  amount  of  good  in  the  way  of 
irovention  has  been  acliieved  by  the  Manchester 
(team  Users'  Association. 


IMPROVED  FOBTABLE  STEAM  ENGINE. 

{lUiutraled  on  page  469.) 

VITE  learn  tram  a  pamphlet  issued  by  the  makers, 
\y  Messrs.  J.  C.  Hoadley  Si  Co.,  of  Lawrence 
Mass.,  United  States,  that  "an  attempt  is  made  in 
tliis  engine  to  snperheat  the  steam,  mildly,  yet 
effectually,  and  to  seoore  all  the  advantages  of  a 
steam  jacket  arooad  the  cylinder,  with  the  utmost 
simpUoity  and  increased  eoouomy.  The  principle 
means  employed  are : — 

"  lat.  Sarroanding  the  cylinder  by  tlis  waste 
;aaea,  the  products  of  combustion,  on  their  passage 
from  the  smoke-box  to  the  smoke-pipe;  securing 
LkuH  a  'smoke-jacket'  instead  of  the  well-known 
'  steam-jacket.' 

"2nd.  Placing  the  feed  -  water  beater  in  the 
smoiu-box,  below  the  cylinder,  so  as  to  rednce  the 
temperature  of  the  gases  to  a  safe  point  before 
they  reach  the  cylinder. 

"  3rd.  Conveying  the  steam  from  the  governor- 
valve,  which  is  located  within  the  steam  dome, 
through  the  steam  space,  the  whole  length  of  the 
boiler  to  the  flue-sheet,  and  thence  by  a  carved  pipe 
tlirosgh  the  smoks-hox  to  the  steam-chest;  by 
which  means  it  is  safely  yet  thorongUy  dried  and 
stijriitly  superiieated." 

These  objmts,  it  is  asserted,  are  attained  in  this 
engine,  wmch  has  7in.  djuneter  of  cylinder  and 
lOin.  stroke,  weighs,  exclusive  of  running  gear, 
t,SO0  pounds,  and  is  capable  of  exerting  permanently 
tnd  economically  15-horse-power.  Indeed,  it  is 
laid  to  have  been  ran  for  several  weeks  to  drive 
Jie  machine-shop  of  its  boilders,  which,  with  other 
vork  driven  by  the  same  water-wheel,  is  known  to 
■eaoire  from  25  to  SS-horse-power ;  a  very  credit- 
ibie  performance  for  an  engine  usually  rated  at 
lO-bone-power.  The  boiler  is  lagged  with  wood, 
and  cued  in  sheet  iron,  with  brass  bands.  This 
prsrctioe,  common  in  England,  has  not  been  generally 
adopted,  hitherto,  by  ^ericaii  engineers.  It  adds 
saimethhig  to  the  bulk  of  the  boiler,  a  little  to  the 
weight,  and  considerably  to  the  cost;  but  the 
malun  daun  that  it  adds  in  an  eqoal  or  greater 
<logre«  to  its  efllciency. 


FRICTION.— EC 
Br  0.  DBina,  AJB.,  L.O.B. 

IContiiiiud  from  page  250.) 

FaiOTiox  or  as  Axu.— So  far  we  have  had  no 
qneation  mTolving  the  friction  of  snriaoea  other  than 
plane ;  bat  we  shaU  now  investigate  the  oondition  of 
eqiaUbrium  of  a  body  supported  by  and  capable  of 
tainisg  raand  an  axle. 

It  is  qnite  clear  that  sinoe  an  axle  toms  in  its  bear- 
ing the  diameter  of  tiie  latter  must  be  slightly  greater 
than  that  of  the  farmer,  so  that  tbsy  are  in  reaii^only 
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in  contact  in  a  single  point,  or,  to  speak  more  correetly. 
In  a  single  line  parallel  to  tha  axis,  whoee  length  is 
eqoal  to  that  of  the  bearing. 
In  Fig.  30,  let  A  A  L  represent  the  transverse  section 
of  an  axle,  let  B  C  and 
D  E  represent  two  forcoa, 
Q  and  P,  acting  on  the 
piece  snpported  by  the 
axle.  To  fix  tha  ideas, 
let  Q  be  the  resnltaat  of 
the  weight  of  the  piece 
and  the  forces  to  be  ovei^ 
come,  and  let  P  repre- 
sent the  force  reqoired 
C  to  cause  the  piece  just  to 
move  round  the  axle 
A  A  L,  it  is  required  to 
find  the  magnitude  of  P 
(whose  direction  is  sopposed  to  be  given)  and  the 
magnitade  and  direction  of  the  resultant  of  P  and 
Q.  Produce  C  B  and  E  D  to  meet  at  H.  Let  H  L  be 
tile  direction  of  the  resultant  of  P  and  Q.  Now,  since, 
by  the  nature  of  the  question,  P  is  on  tha  point  of 
oaasing  motion,  the  resultant  of  P  and  Q  must  make 
at  the  point  L,  where  it  cuts  the  circle,  an  angle  eqoal 
to  ^  with  the  radius  L  K,  for  L  is  clearly  the  point  of 
contact  between  the  axle  and  its  bearing,  and  L  E  is 
the  direction  of  the  perpendicular  at  the  point  of  eon- 
tact,  and  therefore  in  accordance  with  the  principle 
already  laid  down,  viz.,  when  a  body  just  commences 
to  slide  on  another  body  the  resultant  of  the  forces 
acting  on  it  must  make  with  the  normal  to  the  surface 
(point  or  line)  of  contact  an  angle  equal  to  the  angle  of 
frietian,  the  angle  H  L  K  most  be  equal  to  f . 

Let  K  L  =  r,  and  from  E  let  fall  a  perpendicular 
E  N  on  H  L,  then  K  N  -  r  sin  <»,  so  that  in  order  to 
draw  H  L  we  must  describe  a  circle  round  E  with  a 
radius  equal  to  r  sin  ^,  and  draw  from  H  a  line  H  L 
touching  It  in  N.  To  find  now  the  magnitude  of  P, 
from  the  point  N  on  H  L  draw  the  perpendlenlars  N  Q 
and  N  P  ;  then,  since  the  moments  of  two  farces  round 
any  point  on  their  resultant  are  equal  and  opposite,  we 
must  have 

NQ 


P>cNP  =  QxNQ,  orP  =  Qx 


NP 


Having  now  the  value  of  F,  we  have  for  the  magnitade 
of  B,  the  resultant  of  P  and  Q,  by  the  well  known 
formola 

B  =  Via  +  Qi^  a  P  Q  cos.  0  H"E~  . 
'When  P  and  Q'are  parallel,  B  is  parallel  to  them 
both,  and  equal  to  their  sum  or  difference,  according 
as  they  act  in  the  same  or  opposite  direction.  In  this 
case  Q  N,  K  N,  and  N  P,  are  in  one  right  line.  The 
al>ore  applies  to  all  cases  of  the  Levbb  and  the'WRKEL 
AND  AxLe  when  friction  is  taken  into  account.  Thus 
if  a  force  P  be  applied  at  the  end  of  one  arm  p  of  a 
straight  lerer  to  orercome  a  parallel  force  Q  acting  at 
the  end  of  the  otberarm  q,  and  if  r  be  the  radius  of  the 


1 

4i 

C .-p ^ ^ :> 

^ 

ft 

' 
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axle.  Fig.  20  is  reduced  to  Fig.  21,  the  same  letters  in- 
dicating corresponding  points  iu  each. 

Here  NP=ii-rsin#,  and  NQ^f-l-rsin^. 
...  p  „  Q  X  IJ^sin  *_ 
^p-rsin^ 

In  fact,  the  forces  P  and  Q,  instead  of  balancing  ronnd 
the  centre  of  the  axle,  which  they  would  if  there  were 
no  friction,  balance  ronnd  a  point  N,  nearer  the  pre- 
dominating force  P  by  the  distance  r  sin  ^. 

As  the  coefficients  of  friction  of  axles  are  generally 

small  fractions,  especially  when  a  lubricant  is  used,  ^ 

will  be  a  small  angle,  varyiug  iu  fact  from  about  U^  to 

^'  \  consequently  sin  ^  will  be  very  nearly  equal  to  tan 

^  or  /I,  so  that  in  the  above  formola,  wo  may,  without 

appreciable  atroc,  sabstitute  m  for  sin  ^, 

0  -f-  u  r 

therefore  P  -  Q  " =- 

^  p  -  ur  . 

From  this  formula  we  see  that  the  smaller  r  is,  or 
the  less  the  diameter  of  the  axle,  the  lesa  will  be  the 
effort  required  to  overcome  the  friction. 

EXAOTLE  17. — Fig.  22  is  OB  isometricol  sketch  of  a 
rough  weighing  machine,  frequently  erected  where 
building  is  going  on,  in  order  to  check  the  weights  of 
the  materius  supplied.  It  consists  of  a  scale  pan  A 
hung  from  the  end  ,of  the  short  arm  of  a  long  timber 
lever,  whose  axis  or  fulamm  is  at  B.  Given  the 
dimensions  and  weights  of  the  beam  Ac.,  and  the 
coefficient  of  friction,  it  is  required  te  know  at  what 
distance  from  B  a  weight  W  of  661b.  must  be  hung  in 
order  Uiat  the  beam  and  weight  may  be  just  counter- 
balanced by  one  ton  placed  in  the  scale  pan. 

The  beam  is  of  oak,  aOft,  long,  1ft.  deep,  and  6in. 
wide,  weighing  661b.  to  the  cubus  foot ;  the  point  of 
suspension  of  the  scale  pan  is  3ft.  from  the  axis,  which 
is  Su.  in  diameter,  and  whose  ooefficient  of  friction  is- 
l-6th.  By  an  experiment,  tlie  beam  with  the  hook  and 
axis  attached,  balanoes  at  a  point  7ft.  Sin.  distant 
from  the  axis ;  the  centre  of  gravity  is  therefore 
cituate  at  this  point.  The  beeun  weighs  30  x  ^ 
X  65  ~  66aib.,  the  hook  weighs  181b.,  and  the  axis 
SUb.  We  Iiave  therefore  the  following  forces  acting 
on  the  lever,  2,340  -H  weight  of  scale  pan  = 
SpSSaib.  at  0,  SSO  4-   18  -i-  81  =  6021b.  at  D,  distant 


riG.xr 


7ft.  Sin,  from  B,  and  661b.  at  the  required  distance  m 
from  B.  The  resultant  of  these  three  f<»ces  most  act 
at  a  point  distant  r  sin  ^  from  the  centre  of  the  axis, 
and  on  the  side  of  the  axis  next  e.  The  mcmeot 
therefore  of  2,8621b.  must  be  equal  and  opposite  to  the 
sum  of  the  moments  of  603  and  68  round  thia  point. 
Mow  since  r  >=  1}  and  sin  ^  =  l-Oth  nearly,  we  have 
r  sin  ^  =  }in.,  therefore  2ft.,  lees  \at.  at  1ft.  llfin.,  is 
the  distance  of  3,363  from  tlie  resultant,  similarly 
7ft  Biiu.  and  a  ft.  O^in.  are  the  distances  of  603  and  66 
&om  the  same  point.    This  is  fnrtlier  shown  in  the 


FIG. 29 


diagram.  Fig.  33,  where  the  axle  is  shown  greatly 
enlarged. 

Keduoing  these  distances  to  their  lowest  terms, 
namely  a  quarter  of  an  inch,  we  have — 

2352  X  95  =  602  X  8tf  -h  56  (X  +  i) 
18828    =    56* 

«       =     2B8  =  4Si.  UJin. 

Now  had  there  beep  no  friotioo,  we  should  have  had 
simply: — 

2362  x2=<l03xT-29-l-B6x« 

889-6    =  56    X   I 
.-.     X     =  6-06    =  6ft.  Olin.  nearly. 
Theiefore,  owing  to  the  triotion,  tha  C61b.  weight  must 
be  plaeed  2ft.  l{in.  nearer  to  the  axis  than  if  there 
were  none. 

We  shall  now  consider  the  question  of  how  much 
work  is  lost  during  each  rerdution  of  a  shaft  in  its 
Iwarings.  In  this  case,  the  resultant  of  Uie  foreea 
acting  on  it  will  be  the  resultant  of  the  weight  of  the 
shaft,  together  with  whatever  wheels,  Ac.,  may  be 
snpported  on  the  shaft,  the  forces  to  be  overcome,  and 
the  forces  which  drive  the  shaft,  which  may  be  trans- 
mitted throagh  a  band,  oonneeting  rod,  te.  In  the 
latter  case  the  magnitude  and  the  direction  of  the 
resultant  force  will  be  ooniinnally  changing,  so  tliat 
we  can  only  arrive  at  an  average  result. 

In  Fig.  20,  let  R  be  the  resultant  of  all  the  forces 
acting  on  the  shaft,  or  the  pressure  of  the  bearing 
against  the  axle;  then  the  shaft  will  just  commence  to 
revolve  when  R  makes  an  angle  ^  with  the  radius  (as 
was  shown  above) ;  the  friction  overcome  is  then  R  cos 
^  tan  ^  =  R  sin^,  siuoe  R  cos  ^  is  the  normal  pressure  ; 
this  friction  is  orercome  for  a  distance  3  r  r  during 
each  revolution,  therefore  the  work  lost  during  one 
revolution  is  2  v  R  r  sin  ^.  In  most  cases  sin  ^  is 
practically  equal  to  tan  ^  =  ii. 

Example  18.— The  weight  of  the  cranked  shaft 
and  ily-wheel  of  a  steam  engine  is  1}  tons ;  the 
diameter  of  the  shaft  is  4in. ;  if  the  engine  mokes  SO 
rovolations  per  minute,  determine  approximately  the 
uuita  of  work  expended  in  turning  the  Sy-wheel  for  one 
miunte,  if  /^  =  -05. 

Taldng  1}  tons  or  3,800  ponuds  as  the  resultant 
pressure,  we  hare  for  the  work  lost ; — 
80  X  22  X    4  X  2,800  ^  4,400  units  of  work  perminnte 
7  X  13  X  20 

Exaxfu  18. — A  grindstcoe,  whose  diameter  is  4ft., 
turns  on  an  axle  Sin.  ia  diameter;  the  belt  by  which 
it  is  driven  slips  when  making  16  toms  per  minute; 
find  the  niunber  of  turns  it  will  make  befiare  it  stops 
if  the  ooefflcient  of  frictioa  is  S-lOths. 

The  work  aocumulated  in  a  rotating  body  is  equal  to 
the  product  of  its  moment  of  inertia  into  half  the 
square  of  its  anguhu  velocity.  Let  R  be  the  radius  of 
the  stone,  H  its  mass,  and  n  its  angnlaiv  velocity  at  tbs 

instant  the  band  slips ;  then  M  —  is  its  moment 

B>        «> 

of  inertia,  and  therefore  M   -g-   x     j     is  the  work 

aeeumnlated  in  it  at  the  same  instant.  Now, 
when  the  stone  has  stopped  revolving,  all  this  work 
has  been  expended  on  tnaOaa;  let  a  be  the  required 
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tmuibpr  nf  turijst  and  r  the  radjon  nf  the  ailt,  thi>n  Lh<? 
work   ?pent   tipan    friction   is  eqaal    in   n  ^M(j2»r. 

Equating  thtwe  twa  vdJaes  ve  have  n  =   „ .    lu 


this  eiiupple  r  =  l-12th,  K 


H  *  r  >x  jp 

'^.  "  =   J-   since  tho 

anflle  described  in  one  minolfl  is  30i,  therefore  n  = 
3  »     2  )   TJ  »  1'2  X  «U 


BOIENTEFIO  SOOEETIES. 

QUEKETT  MICROSCOPICAL  CLT'C, 

THE  fifth  annnal  genoral  meeting  of  this  einip  wan 
hcM  on  Friday  evening,  Ju|v  a-iml,  at  Ih*- 
UiiiTtniity  ColIoRf,  Onwer-atreel.  'Petir  I.f  J[i'vi> 
Foster,  Em[,.  PresidoHt,  in  (he  elmir.  Aei  ordiaj;  to  tlli' 
annual  report  of  tho  i-onmiilUse  whirh  win  read,  Ihr^ 
dtih  still  ruaiiitfiiiw  iu  pi.jii.lariti  aiij  success.  It 
nonibera  oTer  5(MI  iueml>er«.  and  tiietts  for  t)ie  prosoem- 
bon  of  mjcroKeopical  intinirv  aii.l  ilieenKsiiui  twice  a 
month  throogli  the  year.  Ifr.  PetiT  Le  Novii  Foster,  in 
Tncatiu^j  the  prUHiilential  ch^ir,  which  he  haA  no  ablj- 
filled  iim-ing  tJie  pitat  year,  deliverrd  hit  laludictorv 
aildresB,  in  which  hii  palh»l  attuntion  to  rariaim  open 
qnefltioni^  in  niicr(»(co|»lcAl  ficience,  whicli  wpto  fi*'ldn 
well  wortli  the  labour  reujiiireil  in  their  investijiotiiin, 
Md  which  he  ennsiilcred  th..  niemberi.  niisht  uudertakti 
tha  etnfly  of  with  jileasuru  to  Ihi-mseh-eK  and  ailvantase 
telUia  worJil  at  Inrtte.  ProfMsor  Lioml  H.  Hcale, 
F.B.S.,  waji  tdeeted  PicKiiient  far  the  eoBniug  sesKion, 
■nd  Measfs.  Arthnr  E,  Duthani,  F.lt.C.Si.,  Peter  Lb 
Nbtd  FoHter,  JI.A..  Henry  Lee,  F.L.S.,  »nd  Ttr.  Robt. 
Brnithwaite,  F.L.9.,  were  elected  Vice-Prusidenti, 
while  Messm.  Allbon,  T.  W,  Burr,  F.R.A.S.,  Witham 
M.  liywater,  and  Charles  T.  White  were  elii-ted  to  (ill 
loor  tacancie«  on  the  eommittet!.  The  priMjcedings 
termin&ted  iq  a  funpfrtoj^um^. 


Thin  I  nerer  saw  before,  hivine  riamined  the  sp..t  only 
when  Hie  »iin  wa«  rising  on  th<T  mwpu.     When,  Imwever, 

I  looked  cm  this  part  of  the  ni.x>u  on  tlie  luth  in-t.  (he 


8l», — H  yon  have  nothing  more  wortliT  pa- 
1  will  RiF*  '■  E.  H,  J."  tho  beneiftt  of  the  ^e<mi 


LETTERS  TO   THE  EDITOR. 


[We  do  not  hold  oorselfes  refponsible  for  the  opinions 
of  onr  correspondank.  The  Enmin  ri-api  [■tftilly 
reqnesta  iliat  all  conitnonicatious  should  Iw  drawn 
up  as  briefly  as  possible.] 

'.'All  commnnicationa  tibnnld  be  addressed  to  the 
EniTon  of  the  Enolibh  MiifUANic,  SI,  Taristoek- 
street,  Covent  Garden,  W.C. 


croft-*  w^s  very  apparent  and  i^trikinp.  Tlii^  tnorning, 
the  au^lo  nf  Ijf^ht  havinxchonffp-il  a  little,  it  waiiiepn  ap- 
parent. Ifl  thin  the  croBS  mentioned  by  llr.  Welib, 
pase  IW  of  "  Celeatial  Obji'cts,"  and  of  whieh  he  says 
he  has  "  looked  for  it  repentfidly  in  vain  "  ?  It  docK  nn( 
stand,  iHjwever,  on  the  e^art  Bp[>t»;hownin  his  map.  As 
I  have  seen  no  answer  to  qnery  of  *■  H.  A.  C"  (l^KJi 
I  may  tell  hijtl  t  Hetcideu  can  )h>  diriileil  with  8jin. 
Prowniiig,  witll  speculum,  Jjower  401)10  .VKI.  He  will 
find  the  companion  s.p.  very  close  Ut  (he  primary,  which 
nion-  and  then  is  only  elonsited.  The  air  inn^t  Ik-  fioed 
and  the  t€'lesit-o|3it  nicely  foeii.ssetl  oa  a  sinah'  slnr  of 
the  same  magnitude.  Would  "II.  A.  t'.'  Inm  hid 
lelesenpe  on  e  Lyra  and  leil  me  if  he  sees  a  wry  snuill 
Htor  on  the  left  of  ,2.  I  have  eeen  it  twice,  and  also 
another  of  whieh  I  eaiinrit  tell  the  ejact  p<jbiti.in  now 
ii'it  hariug  het  it  diiwii  at  the  time. 


THE  POLAMRCOPE. 
IllW] 
hap-t  yon  i 

panying  dia^^nua  whieh  I  havo  copied  trom  a  ii^ 
hrorlmrr,  pnbliahtd  by  Honlhlon  «  Wright.  -Th, 
i-.iutriTanoe  consigta  of  two  inbe«  inclined  to  CMh  rthe- 
ut  au  angle  of  Sfi'  45',  and  truncated  at  tluir  poiuli  ,,■ 


All  Cheqnes  antj  Post  Office  Orders  to  be  made  pay- 
able  to  J.  Paksmoee  Edwibds. 


Iwonld  bare  every  one  write  whnt  hn  knowB,  and 
an  much  n,!  he  knows.  Lot  n>,  more;  iiuii  that  nut  in 
lh(.)  only,  hot  in  all  other  Bnl.jctts :  For  such  a  poraiiu 
inny  have  soms  particnlar  knoBledae  and  eiperienro  «[ 
I  he  nature  ol  such  a  person  or  Bucli  n  (aontaiu,  that  aii 
to  other  thlu^•s,  knows  uo  more  than  what  evervhoiiv 
does,  and  yet  to  keep  a  clutter  with  Ihli  littlo  pii'lauco 
'  k     -l  updertako    to    write   tho   whole   body    of 

physicJER :   a   vice  from  whence  great  Inconvcuieucoa 
derive  their  oriKinaL"— Jlfoiiioijraf'i.  £«ayj. 


'.*  In  order  to  faeiiilate  reference,  corrsBpondenti^ 
when  speakinR  of  any  Letter  previuuidy  inserted  will 
otdijfo  by  mentioning  tho  nnmberlng  of  the  Letter,  as 
well  as  the  pi^e  on  which  it  appeara. 


THE  COVENTRY  BICYCLK. 

[I.IS]  Rib.— The  bicycle  of  which  1  send  two  illns. 
(rations  ib  now  ifonerally  known  as  the  Coventry 
bicycle,  from  the  fact  that  bicyeleB  of  this  description 
were  tirst  mmle  there,  and  iuveuted  by  ^Ir.  .1.  Stanlev, 
Onr  readers  will  sec  by  the  illastratioiis  Ihat  both  hiive 
their  upriniis  jointed  in  front  of  the  soektt  of  llie 
machine  at  A,  hy  which  means  a  greater  Jeu^rth  i^f 
Bprinji  is  ohtained  and  a  creatcr  dejfree  of  ekstieitv 
produced  at  the  back.  Thu  Bpring  i*  turned  down  and 
fastened  on  what  is  commonly  known  as  (he  backbone 
of  the  uiaehine,  thereby  leaving  the  bearing  of  the  Imc k 
wheel  qnitc  free,  by  wjiir-li  meann  i(  allows  a  «tnd  to  he 
firmly  screwed  on  one  sido  of  the  hack  fork  bv  means 
of  a  nut.  The  one  side  of  (lie  fork  is  taken  rijrht  away, 
ami  ho  kUows  the  back  whcelB  to  bo  taken  off  more 
readily,  there  liciu);  only  a  nat  to  unscrew  to  set  it  at 
Ijlierty.     The  step,  tiw,  was  first  put  on  these  hicrcles. 

On  Xo.  1  is  seiu  a  leather  travelling   bajj  for  'letter 


nECTIPtlNG  THE  CIRCLE  APPR0XIMATEL1'. 
[1571  SiK,— Wtat  I  admire  in  the  conBtmction  by 
'*  A  Memlwr  of  the  ENiitisu  Mkchaxic  Scientific 
Society,"  IB  its  relative  simplicitv.  My  own  method 
wa,s  even  simpler,  bat  couBiderablv  less  eiaet.  5Ir. 
Draoh'a  eonalruction  seems  qnit*  in'admisaihlfi.  It  in- 
volves tho  diviuion  of  the  diameter  into  1,1)00  parts. 
^ow  if  this  hii  done,  wo  may  proceed  at  once  (o  (.ccure 
by  eonstroction  an  approiimaiion  (rue  to  the  ninth 
decimal  phico.  Thus,  take  S  diameters  and  HI  thon- 
sanatha,  thia  (pvos  3U1,  Take  .'i32  thoaaandths  and 
diminish  in  the  proportion  of  the  diameter  to  one 
thousandth.  This  gives  s-141fim.  Diminish  one 
UioUBundth  in  tha  proportion  jnsl  named,  ttcn  Uiki 
l.'iS  thousandths,  and  diminish  in  (he  pr oi>ortion  of  the 
diameter  to  this  lCtO,0(Xlth.  Wo  have  then,  in  all 
BMiri&ai53. 

Theon-ticiiUy  this  ii  finite  as  fatisfaetorr  a  fidiition 
as  Mr.  Drach's.  In  fact,  if  we  are  to  admit  the  fun,, 
ilifUivn  of  tlie  diameter  as  part  o[  a  geometrical  soin". 
tion,  I  ran  see  no  reason  why  we  siiould  not  proceed  thns : 
—Divide  the  diameter  into  10,()nil,(«l(i,ti()n,(KHi,((lK),i»0 
parts,  andaddl,Jl,'-.,321,ai5,S97,»32,UUBneh  parts  to 
tluee  times  the  diamctor  ;  wo  shall  thus  have  tho 
eirenrafirence  cmict  to  the  luth  decimal  place. 

Trae,  this  plan  (liko  Mr.  Drach'sj  is  not  nracticabla ; 
but  that  is  a  detail.  Ricuahu  X.  Pboctoii. 


junction,  the  oval  space  thus  (nrmed  being  elocod  In 
twelve  pieces  of  thin  crown  glaas,  the  lowsit  of  which  it 
blackened  to  absorb  the  polarhted  ray.  Thij  ii«trc 
mcnt  rtpkiff.  the  Bbjrtt-ilodin  of  the  lantern,  of  which 
tho  coodensera  should  be  a  J  in.  in  diamater."  It  ii  tb< 
source  of  light  which  passes  (hrough  the  condensers  C 
fftlUng  on  crown  ghias  (1,  inclined  at  the  polariiiM 
angK- ;  this  re  flacted  and  pohiriiied  light  passes  thninpe 
thu  aperinre  O,  in  whieh  ia  pbced  seleuite  or  otlier  ob- 
jects; it  is  (hen  focnssed  by  the  objec(  glaaues  F,  asd 
once  more  "polarized  and  anntfcrd"  bv  tho  Nionl"i 
pnsm  r,  and  proje.-ted  on  (he  screen,  thia  is  oaid  to 
be  the  bcBt  form  of  (his  enchanting  phUosophiciil  t«T 
and  I  do  not  think  a  less  intemte  light  than  the  timJ 
light  loiy-calc.)  would  snccced,  and  tho  disc  should  not 
bt'  more  than  2 j  ft.  in  diameter.  Perhaps  some  of  ymii 
able  optical  rontribntors  can  supply  a  hotter  lonn,  I 
shall  be  grateful  for  instmction.  SiBzx. 


carriers  or  for  In^gage.  On  No.  2  this  ^^  done  away 
with,  and  a  seroll  spring  snbsiitiili'd.  the  H[iring  of 
No,  I  being  merely  nuEcrewud  from   off  the  backbone 


IMPROVED  THICTFCLE. 
(161]  Btn,— I  take  tho  liberty  of  aifcing  for  the 
same  benefit  yon  have  given  to  nurahen  of  Teloci|)edr 
invenhira  and  schemers,  L  *.,  to  place  before  vmjr 
renders  a  new  and  simple  two  seated  tricycle.  It  ia 
hardly  nccesnary  to  give  foil  details .  as  the  photograpli 
shows  very  clearly  the  conslnictian  of  it.  It  camp  risen 
many  advantages,  being  eaally  worked.  eomforUblu  tt> 
ride,  will  turn  in  its  own  length,  or  any  comer,  the 
two  hind  wheels  being  at  liberty  upon  the  hind  axle- 
lUiii  in  a  rery  important  advantiget.    Itis  very  eleguit 


THE  CRATER  FONTENELLK, 
[1681  filB,— I  send  you  a  nketch  of  thi'  crater  Fon- 
teneJle  and  neighbonrho..id,  wliich  I  took  on  the  twentv, 
first  day  of  the  moon  of  tho  last  Itumtion,  at  two  |in 
the  morning.  Von  will  percetvo  on  the  left  a  cross 
made  by  the  iiecoliar  arrangement  of  ridges  and  crater. 


in  appearance  and  very  dnrahle,  and  will  carry  cither 
ladies  or  geatlemen  upon  the  hind  seat,  tlicir  feet 
l>eing  at  rest;  and  wiOi  very  little  fatigue  two  iwraouti 
can  go  a  long  distance  in  a  few  houra.  It  waa  desi^scd 
and  manufactured  by  Messrs,  Payne  &  Sons,  Thrai> 
stone,  for  a  gentleman  in  Havant'  In  my  opinion  it 
will  surpass  anything  in  the  way  of  tri (cycles  up  to  the 
present  time.  T  have  rfrom  yonr  first  introdneiafi 
velocipedes  in  the  M^t:ft.4MCl  noted  tho  various  snff. 
gestions  and  opinions  of  correspondents,  but  I  hava 
not  seen  anything  like  this.  Many  ideai  have  becu 
gcKxl,  whUe  many  othcrj  have  not  been  worth  the 
trouble  and  lime.  Travxij-ex. 


and  the  scroll  fastened  on  in  itis  place.  .\  pin  is  then 
put  through  the  two  spring's  at  U,  and  so  made  tjnite 
Hrm  ;  this  gives  still  more  freedom  htthe  s[iring.  AuA 
another  improvement  is  seen  on  No.  '2.  lu.'ing  a  wheel 
guard  I  which  eff(.vtnally  prevents  the  rubbing  of  the 
wheel  against  tlie  legsj,  and  a  fool-rest  at  the  front  of 
llie  wheel,  which  is  decidedly  better  than  the  continual 
jar  nn  the  calves  of  the  Icj^s  in  the  French  machine. 
As  will  be-  seen  from  tlie  illustration,  the  foot-rest  C 
and  wiu'el  guard  D  are  ail  in  one  jiicce,  and  can  readily 
be  added  tlieretfi.  1  hav*  been  rather  particular  in  my 
aiplanatious,  and  hope  they  will  bo  eatisfactory  to 
some  of  our  coiTcspcndeutE.  J,  K,  D, 


WARD'S  FLUTE. 

[162]  Siii, — The  attention  of  .\'our  readers  bein^ 
iioujcwhat  engaged  on  the  .subject  of  dutea,  1  ahoitld 
feel  much  obliged  to  any  brother  reader  who  will  give 
me  an  opinion  upon  a  Iluto  invented,  and  tho  inven- 
tion aer<ompanied  with  a  pamphlet,  by  CorneliEis  Ward, 
formerly  of  Tirh  bourne- street.  It  ia  prof  eased  t^  be 
founded  upon  thoroaghly  scientific  principles,  but  the 
fingering  is  entirely  different  from  any  oUier,  whether 
■  dd  or  modem,  1(  runs  through  two  and  a  balf  octaves 
without  any  cross  fingering  at  all.  Perhaps  the 
p-eatest  pocnliarity  is  that  the  silvoreorkin  the  head 
is  raised  or  depressed  hy  an  eccentric,  in  correspon- 
dence to  certain  marks  upon  the  slide-  -Another 
singularity  is  that  tho  lower  C  and  C  sharp  U  manipn- 
lated  hy  tlie  thumb  of  the  left  hand . 

I  am  conversant  witli  Carta >  silver  flat?  fin^tting  ; 
in  fact,  I  playt^d  n^on  one  for  some  time,  t  pOAitta  m 
1%'iehiii,  and  have  tried  Clinttm's  and  Hiiscama's,  box 
Ward's  poM^sses  peculiaritieit  wliich  are  absent  from 
all  the  others,  Aloreover,  in  his  pamphlet,  he  claimA 
not  only  uo  eroaa  fiageringij,  but  perfect  p(|cuUitj  at 
tone  and  tune  in  all  koya. 
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IMPROVED  PORTABLE  STEAM  ENOINE.    {Dacribed  <m  page  4%1). 


The  eariMt  key  U  one  flat ;  and  (onr  iharpB  in  as  eaa; 
as  three,  becanse  the  D  sharp  u  made  b;  the  thumb  of 
the  left  hand,  and  by  keeping  the  thumb  down,  all 
the  other  fingering  remains  the  Hune  thronghoot. 

Pbopbluk. 


THE  FLUTE. 

[168]  Sib,— In  yonr  impreaaian  of  the  Sih  inst.,  I 
find  a  letter  on  flate  fingering,  signed  "  T.  B.  Q."  As 
that  letter  is  ealsolated  to  do  harm  to  the  "  uninitiated," 
I  trust  you  will  grant  me  space  for  the  publication  of 
this  one.  The  tuning  slide  of  a  flute  is  merely  in- 
tended to  flatten  the  pitch  a  little,  not  to  put  the  instru- 
ment in  another  key.  To  tune  the  D  natural  down  to 
D  flat  it  would  require  the  slide  to  be  pulled  out 
mbont  lin.,  and  Uiat  would  (for  the  time)  utterly 
destroy  the  proportionate  dinsion  of  the  instrument. 
U  would  appear  to  me  that  "  T.  8.  O."  thinks  that 
it  doee  not  matter  mnch  where  the  holes  and  keys 
are  plaeed. 

The  diAonltiee  are  the  same  whether  playing  in 
extreme  flat  keys  or  extreme  sharp  ones  ;  auid  those 
difBonlties  cannot  be  surmounted  by  any  clumsy  ex- 
pedient, but  by  the  careful,  patient,  slow,  and  diligent 
pnctioe  of  scales  and  studies  in  all  the  kvysTxhe 
eigfateen|stndiee  of  Berbignier  and  Dressler's  seales  are 
the  beet  things  I  know  of. 

There  is  no  rxiyal  road  to  flute-playing  any  more 
than  to  any  other  art  or  science,  and  it  is  only  by  the 
praotica  of  such  things  as  I  have  named  that  "per. 
plexed  fingers  "  will  find  relief.      Hinkt  Chapkah. 


HANDWRITINO. 
[164]  Snt, — Hay  I  ask  an  opinion  on  the  almost 
illegible  style  of  writing  now  so  generally  practised  ? 
It  appears  that  the  farther  it  is  possible  to  depart  from 
the  tree,  eorreet,  and  beautiful  form  of  the  letters  the 
more  styliffc  the  writing  is,  according  to  proTailing 
opinion.  How  has  it  come  to  pass,  that  raoh  deformity 
in  writing  is  tolerated,  and  even  considered  excellent, 
whilst  in  any  other  art  such  a  departure  from  truth 
would  be  considered  a  mark  of  ignorance  and  Tulgarity? 
W.  8.  A. 

CUBIOUB  SENTENCE. 
[165]     Snt, — The  enrioua  formation  of  the  sentence 
given  on  p.  423,  letter  92,  is  better  seen  when  the  text  is 
arranged  in  the  following  manner  : — 

S    A    T    O    S 

A    R    E    P    O 

T    E    R    E     T 

OPERA 

ROTAS 
Bit  are  not  the  makers  of  such  puzzles  guilty  of  loss 
of  time  t  I  can  quote,  as  similar  examples,  the  Pufna 
Poreorum  per  potalorem  poreium  poetam  prmclartm^  a 
poem  of  290  Terses,  all  the  words  of  whieh  begin 
with  the  letter  p ;  and  a  little  Portuguese  work,  in  five 
chapters,  the  1st  withont  a,  the  3nd  without  e,  the 
8rd  withont  <,  the  4th  without  o,  te.  This  is  so  much 
more  di/Bcnlt  that  in  that  language  the  definite  articles 
are  o  and  a.  But  too  much  space  taken  already — ^I  end. 

BlBUOPHILUS. 


ON  THE  PIANOFORTE.— FROM  '•  W.  T." 
(166]     Sis, — ^I  beg  permission  to  answer   several 

ecrrespondent's  questions — some  addressed  generally 

toyonr  readers,  others  at  the  special  request  of  the 

"  fiarmoaioos  Blacksmith." 
"  Piano-falta — and  what  I  /sU  on  reading  the  ques- 

fiOD."— Ifr.  Tim  Bobbin  says,  No.  8866,  that  he  should 


like  to  see  hammer  and  damper  felts  "  made "  in 
England.  May  I  tell  him  that  he  can  see  any  quantity 
thereof  that  he  is  willing  to  purchase.  Bat  sltheugh 
this  is  the  strictly  grammatical  interpretation  of  his 
words,  I  am  willing  to  assume  that  he  wishes  to  see,  not 
the  felt,  but  the  process  of  "^*^'"ff  it. 

Earing  "  presumed  to  assume  '*-  that  he  means  this, 
I  further  presume,  and  I  hope  he  will  forgive  my  pre- 
sumption, to  give  him  a  bit  of  adrioe,  founded  on  my 
experience  of  "  Iiondon  society."  It  is,  that  when  yon 
solicit  a  favour,  it  is  best  to  make  a  respectable  ap- 
pearance. Let "  Tim  Bobbin  "  alter  his  costume  from 
the  traditional  sbirt  sleeves  and  porter  pot,  in  which 
he  is  usually  represented,  without  a  cravat  —  and 
put  on  a  clean  shirt,  unexceptionable  tie,  a  gentle- 
manly suit  of  black  broadcloth — i.e.,  not  the  60s.  suit  of 
the  advertising  tailors,  who  don't  know  how  to  cut  a  coat, 
unless  it  be  for  fast  men,  betting  men,  and  other  men  than 
gentlemen,  but  do  know,  only  too  well,  how  to  make 
the  money  of  their  customers,  cut  out  his  pockets  into 
theirs — also  a  gentlemanly  "chimney  pot,"  withont 
abnormal  brim  or  crown.  If  the  latter  is  adorned  with 
a  brood  crape  band,  all  the  better,  for  this  imparts  an 
additional  air  of  respectability — people  who  don't  rea- 
son closely,  inferring  that  your  band  would  not  have 
been  so  brood  if  you  had  not  received  a  considerable 
legacy;  and,  above  all,  don't  forget  unexceptionable 
boots  and  well-fitting  kid  gloves. 

Having  prepared  himself  thus  tar,  his  next  step 
should  be  to  visit  the  purlietu  of  Soho  and  Leicester- 
square,  where,  by  the  exercise  of  a  little  tact  and  dis- 
crimination, he  will  be  able  to  select,  for  a  small  con- 
sideration, and  in  addition,  a  suit  of  the  externals  I 
hare  recommended  him  to  assume,  a  "  distingnished 
foreigner,"  for  whose  especial  behoof,  he  is  anxious, 
during  his  flying  visit  to  England,  to  see  the  process  of 
felt  making  as  one  of  the  "  sights  of  London." 

Both  being  thus  properly  "togged"  (I  trust  Mr. 
Editor,  your  familianty  with  the  tongue  of  Cicero  will 
enable  you  to  perceive  this  word  is  a  legitimate  descen- 
dant of  the  classic  Roman  toga),  Mr.  "  Tim  Bobbin  " 
being  "  disguised,"  not  aa  usual,  in  liquor,  but  in  un- 
usual toggery— and  having  prac&ed  the  properposition 
of  his  H's — may  safely  venture  to  No.  14,  ^nover- 
street,  Long  Acre,  the  offices  of  the  Wandle  Patent 
Felt  Company,  Limited,  and  after  duly  presenting  his 
own,  and  his  "  distingriished "  friend's  cards,  let  him 
ask  to  see  the  respected  manager  of  the  said  company, 
whom  he  will  find  to  be  one  of  the  most  gentlemanly 
men  it  has  ever  been  my  good  fortune  to  be  acquainted 
with — no  small  consolation,  considering  the  unavoid- 
able rubbing  of  shoulders  one  is  often  obliged  to  endure 
with  those  to  whom  inclination  would  prefer  giving  a 
wide  berth.  Let  Mr.  "  Tim  Bobbin  "  then  prefer  nis 
very  modest  request,  and  I  have  no  doubt  he  will  receive 
all  the  attention  he  can  possibly  expect. 

If  Mr.  "  Tim  Bobbin  "  pondered  the  matter  for  a 
twelvemonth,  conld  he  devise  a  better  plan  for  eliciting 
a  trade  secret  f  Stay — I  must  very  earnestly  beg  his 
pardon.  Commercial  considerationn  cannot,  of  course, 
influence  so  highly  respected  an  indiridnol.  No,  by  no 
means.  It  is  bnt  the  laudable  desire  to  add  to  his  stock 
of  knowledge.  Ck>  on  then,  Mr.  "  Tim  Bobbin,"  and 
prosper. 

W.  T.,  Pianoforte  Tnner  and  Repairer. 


BRINSMEAD'S  HISTORY  OF  THE  PIANOFORTE, 
AND  A  "LEETLE"  MORE.— Lxtteb  H. 

[167]  Sib, — The  advent  of  the  oelebrated  twelve 
apostles  in  1760  is  duly  recorded.  The  author  seems  to 
think  their  xniggion  was  to  convert  the  British  barbarians 
of  the  period  from  the  love  of  their  old  not  very  •»«(- 
heart  the  h«rpiic'""^  *°  ^^^^  "^  *'**  P'"'''-    ^  '"^  <' 


strong  suspicion  that  they  had  no  more  eonscionsnesa 
of  this  mission  than  the  very  mkny  of  their  countrymen 
who  emigrate  to  the  United  States  of  America  have  of 
thtir  mission  to  civilUf — or,  rather  to  Imjmnw  off  the 
face  of  the  earth— the  Red  Indians.  Like  astute 
Scotchmen,  at  a  later  time  in  Britain's  history,  they 
followed  the  example  of  the  Phoenicians,  and  came  to 
England  for  "  tin  " — or  at  least  for  more  lucrative  em- 
ployment than  their  own  country  afforded  them.  These 
apostles  "  with  a  mission "  seem  to  have  been  quite 
content  to  subside  into  obscurity ;  unless,  indeed,  some 
of  them  afterwards  cropped  up  under  the  names  of 
Zampe,  Pohlman.  Buntebaxt,  and  Co.,  several  of  whose 
productions  yet  exist ;  for  instance,  the  Joannes  Znmpe» 
fecit  A.D.  1776,  which  was  in  the  possession  of  Mr. 
Ramsay,  of  Bury,  in  1802.  According  to  Capel  Loft, 
Sir  George  Smart  possessed  a  square  piano,  also  maAs 
by  Zumpe,  in  which  some  of  the  keys  were  divided  as 
they  were  in  some  spinets  and  harpsichords,  to  prodnoe 
what  are  incorrectly  termed  quarter  tones,  for  amend- 
ing the  unavoidably  imperfect  intonation  of  instru- 
ments which  are  limited  to  twelve  intervals.  Although 
the  Zumpe,  dated  1776,  is  the  earUest  square  piano 
certainly  niade  in  England  which  I  rememDer  to  have 
read  of,  it  is  probably  for  from  the  first  made  here ;  for 
squares  were  not  uncommon  in  Germany  at  least  nine- 
teen years  before  ;  and  if  Plenius  could  copy  a  hammer 
harpsichord,  surely  sufficient  ability  must  have  existed 
to  copy  a  square  piano,  although  I  am  willing  t*  admit 
it  is,  from  its  excessively  narrow  scale,  by  far  the  most 
difficult  form  of  the  instrument  to  "  finish  "  satisfae- 
torily. 

That  square  pianos  were  pretty  well  known  on  the 
Continent  long  before  the  advent  of  the  apostles — I 
mean  the  high  Dutch  ones — is  conclusively  proved  by 
the  fact  that  Old  Bnch  played  on  several  "  forte  pianos" 
made  by  Silbermon,  at  the  palace  at  Potsdam,  in  1747. 
As  an  engraving  of  one  exists — which  Is  copied  by 
Rimbault(pagell9)— it  has  rather  thin  round  legs,  but 
is  not  half  so  ugly  as  some  made  long  after  in  England ; 
but  then  we  must  allow  for  the  public  taste  in  the  times 
of  the  Georges.  From  it  we  may  pretty  confidently  as- 
sume that  tteir  legs  were  all  "  quite  on  the  squwo." 

That  harpsichords  vrith  hammers  added  to  jacks  wwe 
not  very  uncommon  on  the  Continent  I  have  alrea4y 
stoted.  They  seem  to  have  been  in  protW  extensive 
use  during  the  latter  portion  of  the  first  half  "'the 
eighteenth  century ;  for  example,  the  Reverend  Poet 
Mason,  the  inventor  of  the  celestinettes,  writes  to  his 
friend  and  fellow  poet  Gray,  in  1766,  "I  have  bought, 
at  Hamburg,  tuck  a  pianoforte,  and  so  c**oi>.  It  is  a 
harpsichord  too  (sic)  of  two  nnisons,  and  the  jacks  serve 
as  mutes  (query  as  dampen)  when  the  pianoforte 
ttop  (it  was  the  age  of  ttopi  to  stringed  instmmenWis 
played,  by  the  cleverest  mechanism  imogiiiable."  Per- 
haps, after  more  than  a  century's  experience,  we  may 
be  excused  for  doubtingthe  extraordinary  "  cleverness" 
of  this  unknown  mechanism,  for  nothing  fit  to  be 
termed  dever  has  come  down  to  us ;  but  I  dare  say  that 
—like  the  calculating  boy,  George  Bidder,  Esq.— it  was 
thought  very  clever  in  its  day.  It  is  rather  ■mnaing 
to  read  on,  for  with  the  self-abnegation  of  a  modem 
Englishman,  who  has  bought  a  new  and  better  iio^ 
and  is  tired  of  his  old  one,  he  proceeds  to  ask  his  friend 
and  fellow-poet  "  won't  you  buy  my  ITtrkman  f  "  It  i» 
very  remarkable  how  willing  poets  and  even  parsons 
(both  of  whom  are  well  known  to  abhor  that  filthy 
lucre  which  is — ^veiy  incorrectly — said  to  be  the  root  of 
all  evil)  are,  benevolently  to  "  sell "  at  once  their  left 
off  chattels  and  their  friends. 

Mr.  Brinsmead  goes  on  to  say  that  the  piano  ke- 
eame  a  very  popular  concert  instrument,  basing  this 
statement  on  certain  announcements  yet  extant  of  its 
intended  use,  such  as  Michael  Ame's  meddiiu  at  the 
pianoforte  (qnery  the  horpnchord)  in  Dublin  Theatre, 
and  its  em^oyment  for  accompanying    the    voice  ot 
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vhat  would  now  be  termed,  in  mmic-hall  phraBeoIogy, 
"  a  Ikdy  vocalist,"  i^.  Miss  BrinUejr,  as  early  as  1767. 
He  might  as  well  also  liaro  stated  that  the  elder  Dibdin 
was  the  aooompanist  in  this  first  recorded  pablio  nse 
of  the  pianoforte,  Xfa«  instmment  he  used  might  hare 
been  a  pianolcirte  pnyar — ^which,  it  baring  been 
annonnced  by  that  naoM,  it  probably  was— or  it  may 
hare  been  a  hammer  harpfichord  of  English  or  German 
mannfactare.  There  i*  no  impossibility  in  its  being 
English,  for  we  hare  home-made  pianos  a  year  older, 
not  to  mention  that  tht  "  apostles "  might  then  hare 
been  hard  at  work  oonerting  the  mnsunlly-barbarons 
natires  of  England  bw  the  idolatry  of  haiydchoidiia 
to  orthodox  "  piano tatoinm,"  with  a  aneiiess  riraUing 
that  of  the  Sonth  rtfrlMii  bishop,  lAase  missiooary 
labooTs  among  that  HMI»  tnovn  natin  tribe  of  AfriiM 
idolatora,  who  lejoiae,  or  ooght  to  rcfoioe,  in  tka  en- 
phonions  name  of^KanooHnodnmlnoMwitH,  were,  in  faolk 
senses  of  the  word;  so  very  " graphi«nJly  ilfautraM"' 
by  the  clerer  author  of  the  celebrated  Bab  Ballads.— 
N.B. — He  wjote  this  ptneiout  (for  as  the  noble  author 
of  "Zanoni"  waaM  itimfatit,  he  nr— ents  to  ns  the 
rtal,  if  not Oi»mitUimiltllfet  Unt  tdstaw'a  Ghristian- 
lilce  doingi,  in  ti»-iKf  vt  mmiUiy  iMjf^ons  differ- 
ences, in  a  most  eaizMst  and  truly  Christian  spirit,  al- 
thonc^  troth  oompaU  ns  to  eonfess  h*  only  did  it  w 
"Fun." 

I  feel  temfttl  (oiifr  jmt/iw  oxu)  to  digress,  and  say 
a/«w  words  about  IMbdin.  'niis  mosieai  genius,  who 
buiH  the  Circus,  now  Uie  Bnnm  Theatre,  another 
theatre  in  Beaofort-bnildings,  which  ha  named  the 
Sans  Boncy,  and  yet  another  •wbUi  ha  ealled  by  the 
same  title— now,  I  jgHtira,  the  anMion  rowns  of  itamn. 
Bouhams,  in  Li«!M(er-]daee,  from  whence  I  hare 
abstracted  (after  paying  for  it)  miuiya  pleasing  piotsre, 
not  to  mention  "  certeynge  and  snadrie"  pianofortes 
and  other  musical  instroments.  Dibdin,  was,  I  believe, 
the  first  Englishman  who  gave  musical  entertainments 
unassisted.  For  some  of  these  he  compcsod  his  cde-, 
brated  nautical  songs,  one  of  which  asserts  that  a 
sweet — (well,  he  might  be  meet,  all  things  considered) 
— little  cherub  §iU  up  aloft,  for  the  humane  purpose  of 
*'  looking  out "  for  the  life  of  poor  Jack,  aow  he, 
with  his  peculiar  conformation  (which  however  much 
it  might  conduce  to  tvettmeu,  aud  if  not  light  itself, 
oertainly  ii^UiwM,  as  every  Christian  is  so  posteriorily 
oonstituted  as  to  require  the  assistance  of  Baxter':; 
oelebrated  back  "  shove"  can  testify)  could  sit,  is  just 
one  of  the  many  things  no  fellar  can  understand. 
Dibdin's  sea  songs  were  tztrtemly  popular  in  their  day, 
and  had  the  credit  of  greatly  assistmg  to  man  the  navy. 
I  shoold  be  inclined  to  suspect  that  with  all  our  Jack 
Tars'  patriotism  (often  accompanied  by  a  strong  desire 
for  prua-money),  that  constitutional  safeguard — yclept 
the  presagaog— now,  I  am  vary  sorry  to  say,  a  Uung  of 
the  past,  for  Conservatives  to  regret — had  just  a  iMtI« 
to  do  with  this  matter.  But  then  John  Bull  has  long 
worshipped  shams ;  why  should  he  not  worship  musical 
shams  as  well  as  oUiers  ? 

Dibdin  was  accustomed  to  accompany  his  songs  by 
A  very  complex  musical  instmment  of  his  own  design— 
a  sort  of  organized  piano — which  I  believe  had  pipes, 
drams,  bells,  triangles,  and  other  sources  of  harmony 
<qaery  of  noise  and  dissonaaee),  which  my  own  father 
^who  knew  him  personally,  and  often  "  sat  under 
him,"  I  mean  attended  his  performances — told  me  was 
very  effective  indeed.  Now  X  have  heard  several  gimilar 
instruments  of  English  and  foreign  make,  and,  in  a 
certain  sense,  I  have  no  doubt  wliatever  it  was  like 
them,  reiy  effective.  The  poet  says  or  sings,  'Tis 
distanee  lands  enchantment, — certaiiUy  quite  as  true  of 
the  whole  generation  of  such  "  stunnors,"  as  it  is  of 
any  view,  earUily  or  celestial,  within  the  power  of  our 
telescopes.  Nevwtheleas,  I  should  be  very  ^ad  to  know 
what  has  become  of  it,  and  see  it  added  to  that  collec- 
tion of  qaeer  old  odd  fiddles  and  other  things  in  the 
Museum,  which  PuaeVi  polite  juvenile  miss  very  im- 
properly termed /anny,  to  the  horror  of  her  governess, 
who  very  properly  told  her  never  again  to  use  so 
ahocking  a  word  in  public,  most  especially  not  in  the 
sacred  precincts  of  South  Kensington  Museum;  for 
aaid  she,  "  Government  objects  to  such  a  term  being 
used  to  describe  works  of  art.  My  dear,  you  ong i^  o 
aay  'curions'  or  '  very  remarkable,'  aud  ntve  v.o 
nse  so  vulgar  a  word  as  tunny."  I.trust,  if  Dibdin's  in- 
atrumeut  is  yet  in  existence,  its  present  owner  will 
either  present  it  to  the  nation  or  s^  it  for  a  raloable 
«-o-n-s-i-d-e-r-a-t-i-o-n. 

That  the  pianoforte  superseded  the  harpsichord  in 
the  theatrical  orchestra  at  a  rery  early  period  is  an 
obvious  mistake.  I  must  doubt  —  although  often 
employed  to  accompany  the  voice,  when  It  was 
whedcd  on  to  the  stage  when  needed— that  it  did  so 
generally  nntil  about  seventy  years  ago,  ^haps  not 
so  soon ;  for  until  about  1810  it  was  so  weak  in  tone  that 
the  harpsichord  continued  to  surpass  it  in  power.  One 
of  the  meet  powerful  harpsicliords  ever  constnu^ed  was 
bnmod  in  the  fire  which  destroyed  old  Covent  Garden 
Theatre ;  but  whether  another  sncoeeded  it  in  the  new 
stmoture,  or  it  was  replaced  by  a  pianoforte,  I  have 
been  unable  to  ascertain ;  but  I  rather  thii^  it  was 
so  superseded;  for  I  do  not  remember  that  the  old 
harpnehord  maker  I  knew,  who  waa  abont  seventy 
years  of  age  in  1883,  and  who  was  very  euthnsiastic 
about  Hie  bomt  harpsichord,  ever  told  me  that  it  had 
a  sooeessor  of  the  same  species  as  itself.  As  he  was 
rery  familiar  with  the  lost  one,  and,  until  I  showed  him 
mine,  wonld  not  believe  it  waa  possible  to  make  one 
which  ooald  exceed  it  in  power,  and  felt  great  interest 
in  this  and  other  harpsichords  generally,  often  lament- 
ing our  daganerate  modem  taste  for  the  piano,  I 
think  he  would  have  told  me  if  it  had  not  been  the  last 
of  its  race  in  the  Theatre  Boyal  Covent  Garden.  I 
hare  since  feared  showing  him  my  instrument  was  an 
act  of  enialty  to  the  animal,  for  it  dethroned  his 
{•Tooriteidal;  be  was  compelled  to  admit  the  greater 


power  of  mine,  which  is  the  only  instrument  deserring 
the  title  of  "consort"  harpsichord  I  have  had  the 
pleasure  to  hear ;  but  as  a  description  of  it  is  published 
in  No.  376  of  the  Enolish  Mecbanic,  I,  at  unal, 
eschew  vain  repetitions. 

It  is  qnite  certain  the  piano  did  not  oome  into 
general  nse  as  a  solo  instnunent  in  the  concert-room 
nntil  the  masterly  playing  of  Husio  Clementi  was 
heard,  and  "  took  the  town  by  storm."  Not  only  was' 
ClemoDti  a  very  "  stronghand  "  on  the  harpsichord,  bnt, 
for  his  time,  a  very  great  pianist.  Some  of  his  eom- 
posltions  are  tar  from  easy.  The  great  Thalboig,  at 
the  Exhibition  of  1861,  told  your  vei^  pnutieal  com- 
s^ondeot  "  W.  T."  that,  excepting  his  own  ttmfoi- 
tuna,  ha  seldom  or  ever  practised  anylMng  bttt 
"Cleoieottl  Orudns  od  Pamassum,"  a  worllJI  itnM||^ 
leeommeod  to  the  whole  generation  of  JDOag  iM^ 
playan,  it  being  a  collection  of  remarkafty  "eaaf " 
exereSses.  WJien  thty  have  wuutered  them,  aey  nssA- 
little  fe*J^  Mlfthing  else  within  the  rea^  of  their 
Sag/an.  BtlMd,  if  yonng  ladies'  hands  conld  wimand 
twelfths.  Iter  we  should  not  greatly  admin  tkaai" 
I  maan  Hm  hands,  not  the  twelilbs — any  more  than 
we  admire  Ug  female  feet ;  for,  be  it  known  to  all  men 
and  women,  that  the  femata  foot  thonld  not  qoite  eqnal 
the  Queen's  foot— I  mean  the  third  part  of  iMT  standard 
yard— or  tmin  inches  imperial  msaaure. 

Oar  piaBotete  historian  seems  straagdf  aided  by 
htoreadj^.  "  Hatw  readaat  thou,"  is  a  qM>Uc»i  I  tMnk 
it  would  snmatlmes  pnzda  him  to  answer.  B*  aaf* 
that  very  infanions  meelmnician,  Merlin,  tried  in  1T74 
to  effect  a  amfromin  between  the  harpsichord  and 
piano  (by  oeaMaiag  both),  whieh  had  theu  mattf 
Buparsedad  tbe  former.  The  patent  of  Hftrtin  lias 
balore  me,  and  I  can  find  no  trace  of  any  mUemj^  at 
coBSfiamhe  in  it.  Merlin  simply  proposes  to  do,  by 
better  means,  what  had  been  done  on  the  Continent,  and 
probably  in  England  also,  at  least  half  a  century  before 
his  time— viz.,  to  put  hammers  to  harpsichords  in 
addition  to  its  jacks.  That  he  afterwards  constructed 
three  unison  grand  pianos,  with  jacks  added,  is  nothing 
to  the  purpose.  Robert  Stodort  did  it  soon  after ;  and 
so  far  from  this  indicating  that  tbe  piano  had  super- 
seded the  harpsichord,  it  rather  indicates  that  the 
harpsichord  yet  maintained  the  lead,  or  at  least,  yet 
had  so  much  influence  that  the  pianoforte-makers 
thooght  their  instruments  could  not  stand  alone.  So 
farlfrom  the  piano  having  generally  superseded  the 
harpsichord  at  this  time,  Ft  is  likely  that  if  the 
books  of  Tschndi,  Broadwood,  i  Co.,  and  Kirkman  & 
Co.,  were  obtainable,  they  would  show  more  than  a 
score  of  harpsichords  mode  for  one  grand  piano ;  and 
probably  if  we  had  similar  returns  of  all  the  small 
pianofortes  and  spinets,  the  latter  would  show  a  very 
large  majority,  oltbongh  perhaps  not  so  large  as  the 
preponderance  of  the  number  of  harpsichords  over 
grands. 

Probably  Robert  Stodart  never  made  a  harpsichord 
proper  in  his  life ;  bnt  even  be,  by  the  invention  of 
a  check  inserted  into  the  key,  remedied  the  chief  defect 
of  Cbristofali's  action — viz.,  the  long  drop  of  the 
hammer  into  its  onneiform  rest  after  the  hopper  had 
been  "  set-off,"  by  means  of  this  check,  probably  gave 
the  grand  pianoforte  the  greatest  impetus  towards  its 
adoption  for  use  in  the  concert-room  it  ever  received ; 
for  from  Stodart's  time  until  the  so-called  double  action 
of  Sebastian  Erard  was  invented  but  little  further 
improvement  was  made  in  the  mechanism  of  this  in- 
stmment. Indeed,  bnt  little  more  was  required  to 
make  it  as  perfect  as  any  mechanism  could  be,  in  which 
the  hopper  is  mode  to  escape  from  beneath  the 
shoulder  of  the  hammer  butt.  Erard  first  showed  ns 
how  to  do  this,  and  yet  to  retain  the  capability  of  re- 
petiUon,  formerly  confined  to  single  actions  without 
checks ;  bnt  like  most  inventors— I  plead  qnite  as  guilty 
myself  of  committing  this  fault  as  any  one  who  has  at- 
tempted to  improve  pianoforo  actions  can  do — he  first 
did  it  in  a  very  comidex,  however  efficient  manner. 
From  the  sin  of  complexity,  that  firm  are  yet  far  from 
free.  With  all  the  consideration  due  to  commercial 
requirements,  and  making  every  allowance  for  the  very 
natural  independent  feeUng  which  renders  first-class 
firms  unwilling  to  adopt  the  improvements  of  small 
makers,  however  excellent  their  dcsi^^ns  may  be,  I 
have  often  wandered  that  Messrs.  Lrard  have  not 
adopted  Stnmpf's  modification  of  the  principle  of  their 
own  action,  which  I  find  does  its  work  in  my  experi- 
mental grand  piano  equally  well,  if  not  bettor ;  i.e.  it 
enables  the  player  to  repeat  the  blow  with  the  key 
equally'  low,  or  even  lower  than  can  bo  done  with  the 
mechanism  used  by  Mcasrs.  Erard — for  I  can  do  it  with 
certainty,  by  allowing  the  key  to  rise  rather  less  than 
the  sixteenth  part  of  an  inch,  the  hammer  being 
effectually  checked  between  each  blow,  however  rapid  the 
repetition.  Surely  it  would  be  no  dishonour  to  Messrs. 
Erard  to  adopt  what  is  only  a  simpler  and  improved 
method  of  carrying  out  the  principle  of  the  invention 
of  the  tiUented  founder  of  the  firm,  especiaUy  when  it 
is  considered,  that  by  doing  it,  the  action  is  so  greatly 
simplified  that  the  number  of  centres  of  motion  is  re 
duced  from  six  to  two,  irrespective  of  that  of  the 
dunper.  Through  error  we  arrive  at  truth,  and  through 
complexity  we — in  mechanical  designs  and  constmc- 
tions — arrive  at  simplicity. 

Merlin's,  and  his  predecessors',  oomUnation  of  jacks 
with  hammers,  afterwards  carried  out  by  B.  Stodart 
and  others,  is  very  eflectiva  when  properly  done. 
I  knew  an  instmment  of  this  kind,  wiUi  two  ranks  of 
keys,  in  a  satin-wood  case,  compass  five  octaves  com- 
plete, i.e.,  61  semitones,  which  bore  the  name  of  Long- 
man and  Broadrip,  A.O.,  1700,  the  same  data  as  my 
harpsichords  It  was  a  vile  piano,  restnmg  with  three 
abont  No.  8  wires  to  each  note,  but  the  harpsichord 
action  brought  out  very  fair  tone,  excepting  ue  bass, 
which  being  strung  much  too  light  was  weak.  I  think 
so  well  of  this  combination  that  ii  is  qnite  possible  I 


may  carry  it  out  in  a  bichord  grand ;  it  afford  a  w? 
pleasing  variety. 

In  page  52,  Mr.  Brinsmead  daaaribos  what  it  term** 
the  old  man's  head  actiqn,  <ai.,  Om  hammer  Uttmi. 
which  dote  not  etcape  or  ha|i  -^f  1*^-  the  hammur  httrt 
of  a  modem  piano,  whence  its  noi  rery  appro^rial* 
name  of  grasshopper.  N.B. — Tha  laventor  oi  this  w 
not  John  Gieb,  as  Mr.  Brinsmsa^  who  oopiaa  ths 
mistakes  of  others,  states,  but  OlRiatofali,  whoea  ac- 
tion has  a  true  escapement. 

It  is  by  no  means  "  sartoin  sara  "  that  the  old  man's 
head  is  Uie  very  oldest  of  pianoforte  actions.     I  hav* 
gone  into  this  subject  in  another  paper,  bnt  will  just 
aay  thit  the  tnt  record  of   its  alleged  inventioo  ij 
SiMBoetar,   a.o.    1716,  is  snfaaeqotiit  to  ChTistota]I°« 
aaaapemant  aotipn.    Maybe  the  taojpnt  of  the  elavi- 
ekocd,  with  clotting  on  its  ta|^  bod  been  naed  to  strife 
atriaga  (4  la  dniifaner)  betnc^iBy  old  man's  haad  (ia- 
ttlt  a  maaieai  instnijaantl  «■•  (raatad — as  it  was  t^ 
CHirlom  to  treat  a  traitor's, i.<.,  stwkoBon  a  atake  er 
pde— forthe  tangent  wire  fulfilled  tU*  dnty  to  the  h^ 
of  "  y*  ansyenta  man  "  inside  thi^  parhnpg,  reversed 
didaoMr  or  clavichord  wiUi  open  BtriB0i  tnnad  to  the 
ehrwrtl  mil     TUa Undof  aid BM-s bend,  faowwver 
"■aft-"  (jvmg  aao's  haadanenr  an  soft  ot  oonnei 
winllWlf'damp,"  i.«.,  Btap  the  ribnitiiaiu  ot  a  attin; 
uaHaa  Md  against  it,  anar  men  thaa  a  modem  pteno 
f orta  hammer  does.    Unless  ttoa  yli^ar  lifted  hia  fiagt 
iaitantly  it  woild  indeed  UMfc  msd  "iiiiaiinis  dij 
bat  it  is  astonishing  what  yoa  can  do  whoB   yoa  r 
need  to  it — like  the  liukf  eels  who  were  beiieroleia 
taagliMi  with  many  skins,  and  had  ts  endure   tin 
beSg  sneeessively  taken  off.    We  faara  Steaa'a  mmth 
ri^  that  it  was  nothing  (qaary,  to  tham  or  the  HA 
wife  f )  when  they  were  uti  l»  it,  iriiieh  thar  ooold  tm 
well  bare  bean  if  th^badnottwaanercifnllyproTidM 
with  many  cuticles.    I  have  seen  a  pianoforte  nusiker^ 
shopman — I  sincerely  beg  his  serene  highneas's  pardm: 
for  giving  him  a  designation  so  inpn  dig.,  I  shooU  have 
written  gentleman ;  of  course  they  are  all  gentlemen  in 
so  refined  a  rocation  as  pianoforte  making — the  san- 
tleman,  I  was  saying,  who  condescended  (for  a  consde- 
ration)  to  play  very  pleasingly  on  the  instmments  in 
his  employer's  shop,  and  to  exhibit  their  excellences 
(and  hide  their  defects  also)  from  tbe  would-be  pnr- 
chaser,  who,  probably  from  his  "touch"  not  baring 
been  sufficiently  "  cultivated,"  ooald  not  play  on  any  of 
them  at  ail.  1  say  I  have  seen  him  ran  his  fingers  over 
the  keys  of  an  instrument  lerery  honuaer  of  which 
blocked  dead  against  its  strii^),  and  lift  op  eaoh  da. 
ger  from  the  key  just  as  if  tbe  latter  had  been  a  "  hot 
potato,"  snp]posiug  so  reSaed  a  person  eosU  hare  eoo- 
ceired  the  existence  of  ac  vulgsr  a  oomestlUe  as  a 
hot  mnrphy  neeeasarily  mnal  be,  lor  "  *i«  they  sot  adUL 
in  the  streets,"  certainly  not  so  eheapas  sparrow*  dnrxng 
the  firstoentnry ,  for  we  don't  buy  that  poor  man'slnxory, 
the  "  hot  potato  "—by  the  way,  it  is  oomndarad  risdi 
man's  luxnry  at  Evans's — qnite  so  chnylf  as  tha  market 
price  of  sparrows — i.e.,  two  for  a  fartl^ng — query  some 
other  fraoion  ot  a  denarius.    Can  it  ha  poamUa  that 
Queen  Anna's,  or  any  other  farthings,  were  then  eoneat 
in  Jadea  ?    Bnt  not  being  a  numismatical  any   more 
than  I  am  a  mathematioal  person,  of  conrss  I  eoaaiot  poa- 
sibly  know  that  Cesar's  image  and  snp<neripiion  wen 
not  impressed  on  farthings.    Bnt  to  come  baA  to  or 
subject,  after  this  slight  digression,  or  compoand  i 
digressions,  I  remark  that  Mr.  Brinsmead  atiatea  tts 
wtth  the   old  man's  head  action  tha  blow  vraaTsr 
feeble,  bnt  I  may  also  remark  this  is  not  an   finiwiiilia 
oharaeter  ot  that  acUoa ;  indeed,  there  can  be  no  dzfi- 
cnlty  whatever  in  perceiving  that  it  mi^  be  made  t> 
impel  the  hammer  with  as  great  velocity,  and  oonas- 
quently  cause  it  to  strike  as  foroiUy  as  the  cananm 
grand  or  any  other  action  can   do.     Nay,  if  the  oH 
man's  head  be  v>idt  and  thin — I  forget  the  ethnological 
word  for  this  conformation — and  it  be  stnck  np  rather 
high  {d  la  traitor's)  it  is  obvious  that  it  will  appraaci 
nearer  to  the  hammer's  centre  the  further  the  keya  bv 
depressed  in  front.     Now,  this  condition  of  things,  so 
for  from  causing  the  hammer  to  strike  a  feeble  bio*, 
conduces  to  the  very  reverse  ;  for  it  is  obvious  tfan 
the  nearer    to    the    hammer   centre    the    old    msaH 
head,  or  lifter,  acts,  the  taster  C.P.  it  must  inud 
it,   and  the  merest  tyro  in    mechanics   knows    thai 
the   taster  a  hammer  of  given  weight   be    impeDv 
the    harder  it    strikes.    Bnt,    as    many   persona    r» 
semble  the  writer  in  desiring  the  experimtntum  erne* 
they  can — if  so  minded  and  desirous — give  the  polir 
man  on  the  "  beat "  half  a  crown  to  tiy  the   effect  i 
striking  their  own  vhola  one  with  his  truncheon  -vba 
moved  at  greatly  varying  velocities.    After  they  harf 
had  eufficicnt  experience  I  can  assure  them,  snppoaiac 
their  previously  whole  crowns  be  not  "  craokit,"  as  the 
Scotch  say — i.e.,  made  into  half-crowns,  or  yet  smaller 
fraetitnu  (I  hope  not  vsl^ar  frocticms) — ^in  other  words, 
if  their  thick  skulls  be  not  fractured,  and  their  memory 
totally  destroyed  by  the  experiment,  that  their  dxmbti 
will  be  completely  solved,  and  they,  being  »a9*d  iy 
luffering,  will  became  true  believers  ever  after.    I    fear 
I  shall  get  but  the  nnaU  thanke  for  this  benevolent  po«4 
advice  (gratis),  which,  the  poet  says,  is  yet  it>  usartrt 
price. 

I  have  been  induced  to  favonr  the  gentle  reader  with 
this  analysis  of  this  perhaps  oldest  and  most  nrimitita 
of  pianoforte  actions,  because  in  comparatively  reeent 
times  the  old  man's  head — like  that  of  an  irrepresalUe 
nigger — has  popped  or  cropped  up  again.  The  graail 
pianoforte  mechanism,  of  Messrs.  Hopkinson  is  an  au*< 
rangement  for  making  the  old  man's  head — in  this  oaae 
literally  a  wooden  head,  as  usual,  bnt  with  his  Imt  off — 
do  modem  work,  and  I  must  say  they  have  made  liini 
do  bis  modem  work  extremely  wcdL  Instead  ot 
putting  his  head  on  an  infiexible  pole  (like  that  of  an 
ancient  wrong-doer,  treated  eeeHnd^n  artem,  accordia^ 
to  the  humane  practice  ot  our  ancestors,  who  put  the 
dangerous  class  speedi^  out  of  pais,  and  thereby  aarad 
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no  end  of  moo^y  in  eoosty  rates  and  model  prisons), 
Messrs.  HopUnson  put  it  on  a  Itf,  with  a  knee  joint,  so 
tfaat  hia  old  head  (modernised  to  suit  the  reqtuiementg 
at  m  pianist  of  this  period)  might  be  made  to  b<m  to  the 
leqiuremaota  of  modem  society.    In  their  aotion  the 
old  man's  head,  although  it  be  bnt  a  vooden  block, 
cAunot  block  the  hammer  against  the  string,  beaanse,as 
ijft  oar  Sohroeter's  and  Mason's  aetious,  it  oanaot  lift  it 
qaite  ap  to  the  string — in  a  word,  he  is  a  short-legged 
osipode.     MJB. — TMa   action,   although  bat   a  one- 
legged  affair,  cannot  possibly  be  made  to  resemble 
«*aar  Mary  Anne's  letter,"  for  it  don't  oome  (or  go) 
hoppiDf.    Unipede  aa  it  is,  it  cannot  Hop — trgo,  it  is  not 
pxoperly  what  is  termed  a  hopper,  or,  somewhat  ah- 
anroly,    the    grasshopper   action.      To    prevent   the 
hasumer  from  rsbonnduig  from  the  old  man's  head,  a 
babit   it  had,  which   was  — however   toft  that   head 
might  naturally  be,  or  however  soft  ortiflrially  it  might 
be  made — the  torment  of  the  player,  Messrs.  Hopkinson 
apply  Robert  Stodart's  common  grand  eheck  to  it; 
iLud  it  is  in  making  provision    to  allow   the  farther 
descent  of  the  key,  which  wonld  otherwise  block  the 
luumner    against  the  string,  that  the  ingenuity  of  its 
denigner,  (whose  name  is  Mata,  if  1  don't  forget),  is  dis- 
pli^ed.    This  is  effected  in  manner  following: — that 
la  to  say,  when  the  lifter  has  raised  the  hammer  as 
nearly  to  the  string  as  it  can  safely  be  adjnsted  to  do,  a 
lever  comes  into  action  which  compels  the  old  man  to 
bend  his  knee-joint.    This  not  only  prevents  his  head 
from  rising  any  higher,  but  actnally  oompela  him  to  do 
the  politeby  lowering  it.    Under  these  circtunstances  it 
is  obvioos  that  not  only  does  the  farther  depression  of 
the    key  bring  the  check  within  the    radios    of   the 
hammer's  dreolar  path,  bat  it  also,  by  shortening  the 
hammer  lifter,  affords  ample  room  between  its  top  and 
the  ahoolder  or  surface  of  the  hammer  butt  (against 
whieh  the  said  lifter  acts  to  raise  the  hammer)  for  the 
hammer  to  fall  against  the  check.    Thus  it  will  be  per- 
ceived that  there  is  no  escapement  or  hopping  off,  pit>- 
perljr  so  called,  no  danger  of  blocking,  bat  also  uom- 
oined  with  absolate  certainty  of  the  checks  acting  pro- 
perly.   I  need  hardly  add  that  the  hammer  strikes  the 
strings  with  just  the  same  force  in  this  as  it  does  in 
every  other  action  which  impels  the  hammer  at  the 
same  rate.    It  cannot  be  greater  or  less  so  long  as  its 
weight  and  velocity  are  unaltered.  It  is,  in  my  opinion, 
one  of  the  very  best  grand  actions  in  aso.    It  feels  «x- 
tmulf  nice  under  the  dnger,  enables  the  performer  to 
play  with  great  expression,  and  repeats  the  blow  by  a 
very  small  rise  of  the  key  in  front,  which  is  a  combina- 
tion of  very  good  qualities. 

The  remainder  of  this  more  or  less  veracious  history 
I  have  alraa^  eharaeterized.  It  consists  ohietly  of 
matter  which  Rimbanlt  thought  good  enough  to  print, 
A.D.  18(Jd,  from  whose  work  it  is  copied  almost  verbatim, 
even  down  to  the  list  of  patents  for  so-called  improve- 
ments in  harpsishords,  spinets,  pianofortes,  to.,  but  in 
this  matter  he  has  indeed  gone  beyond  his  predecessor, 
who  terminated  the  list  he  published  in  1863,  with 
Bopkinson  A.D.  1861 ;  following  so  worthy  an  example 
Brinamffiri  terminates  his  list,  published  in  1H70,  in 
the  year  of  grace  1889,  with  the  illostrioos  name  of 
John  Broadwood— I  beg  pardon,  I  oaght  to  have 
written,  my  only  excuse  is  that  old  associations  have 
snch  power  ortr  us— the  illustrious  name  of  John 
Brinsmsad,  the  allegsd  father  both  of  Edgar  and  of 
eheappianofarteSrB<»«ta,  Matntu,  MtoeritatetpmaleUt 
(qaery,  will,  in  time,  prevail  a  bit).  It  is,  of  coarse, 
quite  indispntable  that  among  the  many  patents  which 
ham  been  taken  out  tor  improvements  in  pianofortes 
sinoe  Brinsmead's  crowning  mercy,  a.d.  1883,  there 
eoidd  be  not  even  one  worthy  record,  no  doubt  filial 
veneration — not  to  hint  at  commercial  interests — eom- 
peUed  onr  "  Sweet  Edgar  " — ^by  the  way  I  fear  the  name 
of  the  "  sweet "  individual  recorded  by  the  poet  was  not 
Bdgir  bnt  Edwin,  bat  n'iaipor(«,  both  at  leastare  genuine 
Saxon,  and,  as  the  very  practical  Yankee  philosopher 
pot  it  "  it's  all  the  same  and  it  don't  matter."  After 
such  a  "  crowning  of  theedifioe  "  with  the  name  of  the 
aathor's  respected  progenitor,  it  would  ill  become  a 
mere  outsidu,  like  an  ignorant  blacksmith,  to  comment 
en  the  r«Aned  taste  (combined  with  a  somewhat  acute 
paroeption  of  probable  material  advantage),  which  is 
exhimted  hy  ttie  exclusion  of  so  many  more  reeently 
patented  invsotians.  Bo  having,  perhaps  you  will 
iUak,  said  quite  enough  already  (I  fear  too  much) 
aaant  this  matter,  I  to  the  great  relief  of  yourself 
and  your  readers,  only  say  one  word  more,  which  word 
is,  Finis.  Thb  Hibmonious  BiacKsxmi. 


just  been  finished)  with  the  same  weight  as  before. 
Now  there  were  parties  there,  like  some  of  your 
correspondents,  who  thooght  the  valves  were  spoiled, 
and  that  if  the  regulator  leaked  the  engine  would  not 
stand  still ;  but,  to  disabuse  these  parties  of  their  pre- 
judicial disposition,  I  brought  it  to  the  level,  placed  the 
lever  in  the  centre  notch  and  turned  the  steam  on,  but 
could  not  get  a  puff  out  of  her,  but  by  shitting  the  lever 
a  notch  or  two  she  answered  to  it  immediately,  bnt  by 
bringing  the  lever  into  centre  notch  again  she  came  to 
a  stand-still,  with  tbe  steam  on  all  the  time.  This, 
I  think,  will  be  proof  sufficient  for  Mr.  Wheatley  that 
the  centre  of  link  has  no  motion,  provided  the  excen- 
trics  are  in  their  proper  places. 

I  will  now  say  a  word  or  two  to  my  friend  James  F. 
Ryan.  Whenever  he  makes  a  drawing  of  excentric 
never  let  the  excentric  red  point  to  the  diameter ;  that 
is  not  its  proper  place.  The  place  tor  it  to  point  is  the 
common  centre  of  excentric,  and  its  vibration  is  some- 
thing less  than  the  throw  of  the  excentric  vertically 
each  side  of  the  horizontal  line.  I  am  very  thankful 
for  the  diagram  for  my  instruction  (or  rather  destruc- 
tion provided  I  swallow  it),  bot  beg  to  say  tkat  it  is  a 
waste  of  space,  as  the  same  diagnsn  is  the  produc- 
tion of  Hr.  Baskerville,  of  the  17th  of  June.  It  is  the 
taking  of  the  diametrical  centres  that  is  leading  them 
astray. 

I  now  ask  Mr.  Wheatley  and  Mr.  Ryan  of  what  ose 
are  so  many  notches  in  quadrant  if  we  have 
much  motion  in  centre  of  link  ?  I  always  thought  the 
first  notch  from  centre  was  the  minimum,  and  the  end 
notch  the  maximum  ;  in  fact,  common  sense  must  tell 
them  that  a  link  Itt.  tin.  long  travelling  5|in.  each 
end,  but  in  opposite  directions,  and  each  end  making 
the  return  stroke  at  the  same  instant,  must  make  some 
part  of  that  link  motionle!»  aa  it  were.  If  we  put  the 
lever  in  centre  notch  we  have  no  motion  in  valve,  but  if 
we  place  it  in  next  notch  we  have  the  amount  of  mo- 
tion, and,  08 1  said  before,  the  maximum  is  when  in  end 
notch.  Now  how  can  fiiis  be  unle^  the  centre  of  link 
is,  as  it  were,  the  centre  of  motion  to  two  distinct  levers? 
If  we  say  we  have  SJin.  of  motion  in  centre  of  link  thou 
we  might  say  that  we  have  three  motions  in  that  link — 
one  to  run  tile  engine  the  right  hand,  the  other  to  run 
it  the  left  hand,  and  the  third  one  (which  is  the  a^in. 
Mr.  Kvan  speaks  about,  and  the  8Jin.  Mr.  Bnakerville 
says  the  middle  of  the  link  should  have),  or  that  snp- 
p<»ed  to  be  in  centre  of  Knk,  is  to  run  the  engine  any 
or  no  way,  but  which  is  the  very  thing  J.  W.  Bedford 
wants  to  get  without— viz.,  ■'  steaming  and  exhausting 
when  the  lover  is  in  centre  notch." 

In  coniSusion,  let  these  gentlemen  draw  ont  a  link 
Ut.  tin.  in  length,  and  take  (i  Jin.  as  ribration  for  valve ; 
diride  one-half  the  link  in  four  (treating  that  half  as  a 
lever  wfaosecentre  of  whole  is  as  centre  of  motion),  and 
we  shall  have  for  the  end  notch  5^in.  of  vibration,  and 
for  the  next  tin.,  the  next  ajin.,  and  the  one  next  to 
centre  notch  IJin.  of  ribration  respectively;  and  thus 
we  require  nine  notches  in  quadrant — viz.,  four  each 
side  of  centre  notch  corresponding  to  the  four  divisions 
of  one-half  the  link,  consequently  giving  us  complete 
control  over  the  amount  of  opening  required  for  that 
valve,  to  suit  the  difference  of  loads  the  engine  has  to 
lift  or  draw.  Jajteb  HittBisoit. 


LINK  MOTION. 

[168]  Sot,— I  am  sorry  I  replied  to  Mr.  Wheatley 
•onudiiy  on  p.  863.  I  onght  to  have  taken  more  time 
to  think  it  over;  bnt  as  I  am  not  at  home  until  the 
wwk's  end,  nor  do  I  see  my  MccHATno  until  then,  I 
•ouU  not  possibly  reply  as  I  should  have  done ;  this, 
sad  the  way  Mr.  Wheatley  commences  his  attack,  led 
me  on  rather  too  rashly,  but  I  will  endeavour  to  do 
better  in  future. 

I  am  very  thankful  to  Mr.  Wheatley  for  reminding 
m*  of  my  want  of  knowledge  of  the  link  motioa.  He 
nys  be  is  afraid  "  I  know  very  little  of  the  link  mo- 
tion." I  may  inform  Mr.  W.  at  once  that  I  do  not 
know  vsnr  mnch  about  it,  not  one  quarter  of  what  I 
•hoild  like  to  know,  but  what  I  do  know  I  have  proved 
by  esperiaaee,  having  applied  the  link  moticm  to  Com- 
iih  valves  as  well  as  slide  valves.  I  have  also  seen  the 
llak  worked  with  one  excentric  and  rod.  Now  if  he 
will  sake  a  model  of  the  former  ((Romish  valve),  and 
one  to  the  latter,  I  think  he  will  know  a  little  more 
about  this  motion  by  the  time  he  has  done  so.  I  may 
•ttfe  for  the  last  five  jreara  I  have  had  a  locomotive  to 
hasp  in  rapair,  and  about  two  years  ago  I  had  to  take 
■11  tbe  lap  off  to  enable  it  to  go  up  an  incline  (that  hod 


{163}  Sn, — ^I  have  read  with  much  interest  the  dis- 
cussion on  "  Link  Motion  "  carried  on  in  the  columns 
of  our  Meohamic,  and  think  that  it  will  go  a  ^eat 
wav  in  clearing  up  the  very  hazy  notions  entertained 
by"  the  great  majority  of  working  engineers  on  this 
beautiful  motion.  Will  you  kindly  give  me  space  to 
oonect  an  error  into  which  Mr.  Ryan  has  fallen  in 
the  diagram  sent  for  the  instruction  of  Mr.  Harrison  ? 

In  the  diagram  in  question,  with  the  exoentrics  in 
the  position  shown,  tht  ndt  ouokt  to  Iw  emud.  This, 
it  will  be  evident,  very  mnch  reduces  the  amount  of 
vibration.  It  is  quite  possible  so  to  proportion  the 
length  of  the  rods  that  there  shall  be  no  ribration. 

B.  H.  U. 
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[170]  Sib,— We  ought  all  to  be  ready  to  obey  the 
nsw  "  order,"  which,  in  right  of  your  premiership,  yon 
have  issued,  calling  upon  us  to  see  that  no  question 
goes  unanswered.  Every  one  must  acknowledge  it  to 
be  a  good  stroke  of  practical  wisdom  to  exhibit  weekly 
the  '*  unnoticed  queries,"  and  it  should  be  a  pride 
amongit  the  subscribers,  each  in  his  own  speciality  of 
acquirement,  to  keep  the  list  within  the  least  possible 
limits.  Mindful  of  the  duty,  I  reply  to  those  questions 
which  have  personal  reference  to  my  own  studies. 

"Amateur  Tuner"  (t295,  p.  407),  enquires  con- 
cerning the  tuning  of  harmoniums ;  the  remarks  I 
make  will  also  onswer  the  question  of  "  J.  H.  F.," 
some  numbers  bock,  on  the  subject  of  tuning.  The 
observation  of  on  amateur  tuner  is  quite  correct  as  to 
facte :  harmonium  reads  do  fluctuate  in  pitch  under 
variable  pressure  of  wind,  and  necessarily  so.  It  is 
the  nature  of  the  free  reed.  "  Freedom"  presupposes 
the  tendency  to  go  astray.  Stronger  wind  sets  a 
greater  portion  of  the  reed  in  motion  than  an  average 
pressure  doss;  lighter  wind  throws  less  length  into 
ribration,  therafore  virtually  the  reed  itself  varies  in 
length.  Is  btot,  the  reeds  never  ribrato  entirely  np  to 
their  roots,  bnt  only  more  or  less  in  extent  according 
to  the  degree  of  force  exerted  by  the  wind  upon  them. 
Within  average  force  the  differences  of  pitch  arising 
are  scarcely  observable,  although  we  know  they  must 
exist ;  bnt  when  the  flexion  becomes  a  strain  on  the 
fibre  of  the  metal  then  the  variability  reaches  extremes, 
producing  dissonance.  _ 

The  predominanoe  of  snch  fluctuations  will  Ten 
greatly  depend  on  the  character  of  tbe  sound-board. 


Improperly  scaled  channels  favour  discrepancies  of 
pitch,  whilst  truly  sympathetic  channels  have  a  com- 
pensating influence,  restraining  the  wildness  of  the 
variations. 

The  defect  is  not  peculiar  to  harmoniums  only,  it 
pertains  to  all  wind  iustnuoents,  and  is  bnt  parUally 
overcome  or  modified  by  art.  ijia  student  wonld  do 
well  to  remember  that  every  art  is  a  compromise, 
whether  in  governing  man  or  materials.  After  all  the 
sklU  of  the  maker  has  been  exercised  every  instrument 
betrays  imperfections.  The  soloist  on  a  wind  instru- 
ment finds  that  an  art  of  intonation  is  required,  he 
needs  to  tone  each  note  as  he  wants  it,  and  excellence 
in  this  gives  him  supremacy  amongst  his  fellow  artists. 

The  questioner  will  immediately  respond — "  I  would 
know  this  art," — we  can  only  reply  that  he  must  ac- 
quire it  in  patient  work ;  it  cannot  be  told.  When  we 
arc  engaged  in  flnigbing  and  perfecting  an  instrument 
we  are  rehearsing  the  part  of  the  artist  who  is  to  play 
npon  it,  reducing  the  imperfections  of  intonation,  and, 
as  far  as  possible  in  us  lies,  are  smoothing  the  diffi- 
culties he  would  have  to  conquer  himself  before  his 
music  could  give  the  Hatisfactiou  to  the  ear  which  both 
artist  and  audience  desire ;  hence  the  anxiety  of  the 
artist  to  obtain  a  fine  instrument — hence  the  ambition 
of  the  maker  to  produce  one.  Yet  the  finest  possible 
instrument  leaves  full  scope  for  the  artist,  only  that  it 
permits  him  to  devote  his,  skill  to  the  finer  grades  of 
excellence,  the  rougher  work  bos  been  done  for  him  in 
patient  rehearsals  and  repeated  trials  of  effect. 

Amateur  musicians,  like  amateur  politicians,  are  too 
much  bent  on  demanding  a  system  of  perfection — too 
much  inclined  to  rely  on  formal  methods,  and  to  think 
that  everything  may  be  done  by  roles  and  regulations. 
In  respect  of  musical  instruments  they  will  soon  find 
it  is  not  so  ;  experience  will  show  how  much  they  must 
of  necessity  yield  to  the  peculiarities  they  meet  with  in 
order  to  attain  real  utility.  It  is  best  to  recognize 
defects  as  inherent  in  the  nature  of  the  harmonium, 
and  we  are  then  better  able  to  judge  how  tar  ■they  ore 
to  be  influenced  by  skilful  treatment,  or  veiled  by  art, 
and  perhaps  made  subserient  to  agreeable  results. 
The  practice  of  tuning,  although  so  important  a  matter 
for  music,  is  but  distantly  related  to  musi&l  feeling ;  it 
is  an  aritlimetical  operation,  a  calculation  by  the  ear. 
Many  of  the  best  tuners  have  been  men  without  musical 
knowledge,  and  devoid  of  musical  feeling ;  the  talent 
is  speciiu,  like  the  talent  tor  figures,  even  as  a  man  may 
be  a  good  accountant  yet  possess  no  aptitude  for  the 
conduct  of  trade,  or  may  bo  a  good  architectural 
draaghtsman,  yet  have  but  little  sensibility  to  the 
painter's  effects  of  colour.  Sopnoaing  a  man  has  a 
talent  for  tuning,  it  will  require  bam  two  to  five  years 
practice  to  render  him  competent,  t  cannot,  thure- 
fore,  advise  the  amateur  harmonium  builder  to  under- 
take tuning  his  own  instrnmcut ;  his  desire  of  assuring 
his  friends  that  he  did  cveiytliiug  iiimgMlf  ho  had 
better  sacrifice  to  the  more  humanising  regard  for  his 
friends*  ears.  It  is  hardly  probable,  under  the  most 
favourable  snppositionB,  that  ho  would  be  successful 
in  his  early  euorts  in  tuning — his  time  would  be  wasted 
and  the  practical  usefulness  of  his  instrument  be  lost  i 
for  I  take  it  to  be  that  it  has  soma  musical  serrice  in 
its  design,  and  has  not  been  got  up  as  a  child's 
puppet-show  for  friends  to  be  condesoendingb  in- 
terested in.  An  harmonium  intended  for  use  should, 
if  possible,  be  toned  by  a  practised  tuner,  who,  if  only 
of  moderate  skill,  will  have  an  advantage  over  an  in- 
experienced hand.  It  is  then  open  to  the  possessor  to 
make  whatever  incidental  changes  his  own  tai>te  may 
suggest ;  indeed,  it  is  likely  that  minor  changes  and  shad- 
ings may  be  desirable,  for  it  is  not  every  toner  has  an 
ear  for  quality,  and  the  amateur  who  possesses  the 
higher  susceptibility  to  musical  feeling  may  thus  find 
ample  range  for  exercising  his  skill ;  and  should  his 
temerity  lead  him  to  any  extravagant  temporary  de- 
rangement the  toner  will  be  able  to  bring  it  back  again 
into  a  sane  oondition. 

The  amateur  bent  on  experiment  and  content  to 
spoil  a  set  of  reeds  would  do  well  to  get  op  an  extra 
spadmsn  and  test  it  by  side  of  the  professional 
work  ;  he  will  learn  more  by  this  than  by  his  own  nn- 
aided  efforts.  Instruction  in  the  arithmetics  of  tuning 
should  be  sought  in  one  of  the  manuals  on  the  subject ; 
unless  entered  into  with  thorooghness  of  detail  an  ex- 

riition  in  these  pages  would  be  useless,  and  therefore 
prefer  to  advise  the  study  from  its  rudiments.  A 
little  book,  at  a  shilling,  called  "  D'Almaine's  Art  of 
Tuning,"  may  be  obtained  through  any  bookseller. 

In  the  process  of  tuning  the  bellows  should  always 
be  kept  as  nearly  as  may  be  at  one  even  power,  about 
half  the  strength  of  springs,  remembering  that  single 
notes  toned  wUl  show  mon  variation  under  ebangug 
pressure  than  will  be  exhibited  in  actnal  use  when 
chords  and  running  paasagesdistribote  the  strain  of  the 
wind.  A  discreet  toner  strikes  the  mean  in  the  general 
display  of  the  instrument,  homours  each  reed  ansoid- 
ing  to  ite  strength  or  weakness,  and  endeavours  to  leave 
it  in  that  condition  wkieh,  on  the  whole,  will  be  most 
generally  serviceable  in  combinations  of  chords  aad 
most  agreeable  in  the  average  effect;  for  the  tuner 
should  also  be  able  to  associate  the  voicing  and 
regolating  the  reeds  with  the  more  mechanical  opera- 
tion of  toning.  The  ability  to  do  so  is  rarely  foond, 
bnt  when  it  is,  that  tuner  is  highly  prized.  No  two 
toners  tune  exactly  alike,  and  there  are  different 
systems  of  taming  adopted  from  personal  preference. 
It  is  an  accepted  doctrine  that  aU  octaves  should  be 
tuned  perfect.  As  regards  the  harmonium  this  doctrine 
I  do  not  hold  to,  believing  it  can  be  shown  as  theo- 
retically reasonable,  and  practically  more  agreeable 
that  they  shoold  be  something  less  than  perftet ;  but 
this  and  many  other  matters  in  tuning  form  too  com- 
plex a  study  to  be  nndsrstood  by  a  menly  cursory 
explanation.  Hsbxakn  Bwtu. 
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TELESCOPIC. 

071]  StB,— In  «ccord»nce  with  "C.  G.'a"  request 
(p.  480)  I  gire  him  a  method  by  which  he  mttj  find  the 
proper  diameter  oi  u  pUn  for  any  sized  Newtonian  re- 
lector. 

The  apertnre  of  the  tpecnlam  being  giren,  its  solar 
focal  Itoglii  u  next  found,  and  a  diagram  (similar  to 
that  given  above)  is  to  be  correctly  drawn  to  any  con- 
venient Male ;  previons  to  this,  however,  the  largest 
field  and  lowest  power  eyepiece  proposed  to  be  nsed 
with  the  telescope  is  selected,  and  the  diameter  of  its 
field  lens  measured.  In  the  diagram,  8  B  represents 
the  specnlnm,  and  the  short  line  F  F  its  focal  length ; 
npon  this  line  the  eyepiece  £  is  snpposed  to  be  placed 
in  SDch  a  position  that  the  diaphragm  is  coincident 
with  the  line  F  F.  The  diameter  of  the  field  lens  being 
correctly  drawn  to  scale,  next  draw  linos  A  A  and  B  B 
from  the  extreme  margin  of  the  lens  to  the  margin  of 
the  epecnlnm,  and  these  lines  will  represent  the  prac- 
tical working  limit  of  the  cone  of  renectud  rays.  The 
next  thingto  be  found  is  at.what  point  onght  the  plane 
to  intersect  this  cone  of  rays.  This  is  fonnd  by  first 
measuring  the  semi-diameter  of  the  telescope  tnbe  and 
adding  to  it  the  distance  beyond  its  outer  side  at  which 
the  focus  is  snpposed  to  be  thrown.  Suppose,  for  in- 
stance, the  tnbe  is  lOin.  diameter,  and  the  focus  F  F 
is  Sin.  distant  from  the  large  tnbe,  the  total  distance  of 
the  focus  from  the  centre  of  the  plane  would  have  to 
be  Sin.  This  then  would  be  the  distance  of  the  centre 
of  the  plane  C  C,  from  the  focal  line  F  F,  and  the  dia- 
meter of  Uie  cone  of  rays  at  the  line  C  C,  gives  the  size 
required  for  the  actual  apertnre  of  the  plane.  It  is  of 
oonne,  advisable  to  have  the  plane  just  a  trifle  larger 
than  the  cone  of  rays  demands  to  admit  of  necessary 
play  in  its  adjostment. 

Tliis,  I  believe,  is  the  most  oorreot  mle ;  bnt  to  those 
who  desire  a  simpler  method  I  may  s^y  that  if  the 

Slane  is  1-fith  the  diameter  of  the  speculum,  that  will 
B  found  snfilciently  conreei  in  most  cases.  As  to 
"  0.  O.'s"  query  respecting  the  polishing  of  specula,  I 
may  say  that,  in  general,  flttnlness  of  movement  arises 
chiefly  from  irregularity  of  size  in  the  facets  of  the 

Solisher,  and  may  be  almost  entirely  ovaroome  by  atten- 
on  to  this  point.  I  find  the  time  required  to  prodnce  a 
good  polish  is  bom  three  to  four  hours,  bnt  this  varies 
according  to  the  lurdnesa  of  the  glass  and  the  amount 
of  cohesion  between  it  and  the  polisher  to  harden.  The 
pitch  rosin  may  be  added,  or  (as  Herachel  recommends) 
it  may  be  melted  with  snfflcieut  heat  to  vaporize  some 
of  the  essential  oil  which  it  contains.  I  find  this 
quite  as  effectual.  W.  PuBKiss. 


BEADINOa  FROM  THE  OLOBES. 

[172]  Sib, — Geographers  have  fixed  upon  the  lati- 
tude and  longitude  of  a  place  in  order  to  determine  its 
position  npon  the  terrestrial  globe;  and  astronomers 
have  fixed  opon  the  right  ascension  and  declination  of 
a  heavenly  body,  or  npon  its  latitude  and  longitudie,  in 
order  to  mark  its  place  upon  their  maps  and  celestial 
globes;  bnt  mariners,  bMides  latitude  and  longitude, 
seqnire  the  course  which  a  ship  onght  to  take 
upon  the  pathless  tracks  of  the  mighty  deep,  as 
without  correct  guidance  they  may  endanger  the 
safety  of  their  vesseL  As  they  make  use  of  the 
mariner's  compass  to  direct  them,  it  is  necessary  for 
them  to  know  npon  what  points  or  rhumb-lines  they 
must  steer  in  order  to  reach  their  destination;  and  con- 
seqaently  the  value  of  accurate  knowledge  upon  these 
pMnts  cannot  be  too  highly  estimated.  We  propose 
then  (1)  to  define  the  angle  of  position  between  two 
places  npon  Uie  earth's  surface  and  the  angle  of  posi- 
tion of  a  star;  (2)  to  show  how  to  find  such  by  forming 
the  triangle  upon  the  globe ;  and  (S)  to  point  out  how  to 
verify  the  results  by  working  them  out  by  the  proper 
tormnln  tor  this  purpose.  The  angle  of  position  shows 
the  true  bearing  of  one  place  from  another,  or  the 
exact  direction  which  the  arc  of  a  great  circle  would 
take  to  reach  it ;  and  this  great  circle  is  represented  by 
the  quadrant  of  the  globe  ;  but  it  is  necessary  to  bear 
in  mind  that  it  is  not  the  direct  course  which  a  ship 
mnst  steer,  for  the  magnetic  needle  being  of  small  size 
as  compared  with  the  bulk  of  the  earth,  makes  equal 
angles  with  every  meridian  overwhieh  it  passes.  Thus. 
if  a  ship  ware  guided  by  the  mariner's  compass,  according 
to  the  tme  bearing,  as  fonnd  by  the  angle  of  position,  it 
would  make  equal  angles  with  every  meridian  over 
which  it  passed,  and  would  be  carried  out  of  its  right 
course,  for  the  quadrant  of  altitude  or  great  circle  does 
not  make  equal  angles  with  every  meridian  over  which 
it  passes.  li  the  magnetic  needle  were  sufficiently  long, 
and  pointed  from  one  place  to  the  other,  the  course,  as 
found  by  the  angle  of  position  would  be  correetiy  taken ; 
bnt  mariners  find  it  necessary  to  guide  their  vessels  by 
the  bearing  which  the  mariner's  compass  gives  as 
calculated  by  a  Meroator's  chart,  which  u  constructed 
by  the  poraUels  of  latitude  being  made  at  right  angles 
irith  the  meridians ;  and  it  is  o^y  on  the  equator,  or  a 
meridian  pointing  north  and  soath,  that  the  angles  of 


position  coincides  with  the  bearing  by  mariner's  com- 
pass. They  therefore  steer  their  course  by  what  is 
called  a  rhumb-line,  which  cuts  all  the  meridians  which 
it  crosses  at  equal  angles,  as  the  magnetic  needle  does ; 
but  the  angle  of  position  shows  the  true  bearing  of  one 
place  from  another  upon  the  earth,  or  the  direction 
which  a  ship  would  take  if  the  two  places  were  in  sight 
of  each  other.  The  angle  of  position  of  a  star,  which  I 
understand  is  nsed  in  some  astronomical  calculations,  is 
the  angle  which  that  particular  star  makes  with  the  pole 
of  the  ecliptic  and  the  pole  of  the  equator.  Thus  let  F 
(Fig.  S)  be  the  pole  of  the  equator  upon  a  celestial  globe, 
and  P  the  pole  of  the  ecliptic,  and  A  the  star  Arctoms ; 
then  the  angle  PAP  would  be  the  angle  of  position  of 
the  star  Arcturus.  These  angles  of  position  may  be 
determined  by  the  globe  approximately ;  that  is,  snfflci- 
enUy  near  to  enable  us  to  compare  their  results  with 
those  which  have  been  worked  out  by  the  f  ormnUe  in 
trigonometry.  If,  for  instance,  we  wish  to  find  the 
angle  of  position  between  London  and  Constantinople, 
(Fig.  1)  we  must  bring  London  to  the  meridian,  and 
having  screwed  the  quadrant 
over  it  we  must  pass  its  gra- 
duated edge  over  Constuiti- 
nople,  and  measure  the  angle 
npon  the  horizon  (taking  care 
to  have  London  in  the  zenith), 
which  will  be  found  to  be  101° 
from  the  north  towards  the 
east.  To  find  the  angle  of 
position  of  Arcturus  by  the 
celestial  globe,  we  must  bring 
Arcturus  to  the  zenith,  then 
we  can  chalk  out  Uu  triangle 
or  pass  the  quadrant  from 
Arcturus  over  ue  pole  of  the 
ecliptic  and  we  shall  find  the 
angle  on  the  horizon,  viz.,  93° 
We  shall  then  be  in  a  position  to  use  the 
formuljs  to  verify  our  results;  and  the  formnla 
for  this  purpose  is  the  same  as  nsed  to  find  the 
shortest  distance  between  any  two  places,  namely. 
Given  the  two  sides  and  the  included  angle  to 
find  the  other  angles.  The  two  sides  will  be  the  com- 
plements of  the  latitudes  and  the  included  angle  the 
difference  of  their  longitudes,  and  the  angles  at  the  base 
will  be  the  angles  of  position  o{  the  two  places ;  but  to 
find  the  angle  of  position  of  a  star,  we  have  three  sides 
given  to  find  the  angle  A,  The  three  sides  are  P  A  the 
complement  of  the  declination,  P  P  the  obliquity  of 
the  ecliptic,  P  A  the  colatitnde,  and  the  angle  may  be 
fonnd  by  the  formnla  

costA-  i^°^'"°"~*' 
V  gin  6  sin  e 
where  <  denotes  half  the  perimeter  of  the  triangle. 
Thus  in  a  commercial  country  like  this  the  study  of 
the  globes  becomes  important,  as  it  gives  us  elementary 
ideas  of  geography  and  astronomy,  by  which  the  mariner 
may  not  only  know  the  direction  in  which  one  place 
lies  in  respect  to  another,  bnt  can  tell  with  preosion 
the  precise  spot  where  his  ship  happens  to  be. 

T.  8.  H. 
P.S.— In  letter  0,  p.  878,  ooL  S,  line  13,  for  A  C  read 
BC. 


DISSOLVING  VIEW  PAINTING. 

[173]  SiB, — With  your  kind  permission,  I  propose,  in 
the  course  of  a  few  weeks,  to  offer  a  detailed  and  practical 
course  of  instruction  on  the  higher  class  dissolving 
view  painting,  the  result  of  nine  years'  experience.  It 
is  a  fascinating  pastime,  and  the  great  enjoj-ment  it 
enables  one  to  afford  others  is  to  me  its  strongest  re- 
commendation. To  place  glass-painting  within  the 
reach  of  those  who  cannot  make  their  own  drawings, 
printed  outlines  and  photographs  are  sold  for  colouring 
by  most  opticians.  Of  these  I  hope  to  speak  in  a  suit- 
able place,  bnt  I  state  m  panaiU  that  nothing  sur- 
passes a  nptrtor  "  kand-painted  slide  in  oik,"  which 
will  always  keep  its  place  in  the  market,  and  command 
its  price.  I  venture  to  remark,  as  a  nameless  one, 
simply  for  the  encouragement  of  the  earnest-minded, 
who  can  bring  patience,  care,  and  a  moAgrate  amonnt 
of  skill  to  the  work,  that  when  I  took  up  the  art,  I 
oonld  bnt  make  a  modest  vignette  in  tolerahlt  drawing, 
and  only  a  short  time  since  I  disposed  of  some  of  my 
Inter  views  (on  the  Bhine)  for  ten  shillings  each.  It 
those  interested  will  kindly  follow  the  directions,  te,, 
which,  by  the  aid  of  our  invaluable  paper,  I  may  give, 
I  think  I  shall  be  rewarded  by  hearing  that  many 
have  arrived  at  highly  respectable  results,  while  some 
will  have  produced  "  things  of  beauty  that  will  remain 
joys  for  ever."  Sable. 


THE  BICTOLE. 

[174]     SiB,— In  reply  to  N.  O.  Lambome,  I  beg 
to  say  that  my  answers  to  his  queries  are  the  result  of 


nearly  two  years'  exparleaee  in  tha  deligfctfnl 
aadpleasnr»  of  Mayele  riding.    As  regards  laa 
ride  I  aceompUshad  that  in  about  on  hoot,  tm. 
dine  of  a  bandred  yards  or  so.     I  Iktak  loaaH  ti> 
balance  myself  on  the  manhlne  by  toUng  aspr  li|s  ol 
the  ground  and  letting  the Ucyele  nm  down  tkus  iasSae: 
Ithui  placed  one  foot  on  a  treadle  and  got  il  imtm  Ub 
motion;  then  tha  other  foot's  turn  coma,  and  IsA  ^ 
all  I  plaead  both  feet  on  the  treadle.    After  oecadono. 
proeoee  tor  a  day  or  two  I  oonld  rids  the  »"«-*^ti 
nearly  as  well  as  I  do  now.    I  find,  like  T.  Coc^c,  tk 
best  and  easiest  way  to  propel  the  "■«»*'''"'  im  to  jb* 
the  seat  well  back  on  the  spring,  so  that  one  cma  give  s 
forward-downward  push  instead  of  only  a  downwotl 
one.    Biding  on  this  plan,  I  can  beat  all  tha  riicn 
in  my  port  both  in  speed  and  distance,  ••  the  motaasi  u 
not  BO  tiring,  te.,  as  the  other.    The  twisting  aboct  d 
the  machine  from  side  to  side  of  the  rood,  aluwed  tine 
either  the  rider  was  not  up  to  his  work  or  thaz  ha 
machine  was  out  of  order.     I  have  not   fooikd  ax* 
danger  to  result  from  riding  a  bicycle  in  zuurow  r«^ 
and  unless  a  rider  should  lose  his  preaenea  of  nuBd. « 
be  unable  to  manage  the  machine,  I  do  not   think  ■ 
accident  likely  to  happen.     I    cannot  aay,  from  e 
perience,  of  the  danger  or  otherwise  of  jozuping  v 
to  the  saddle  when  one  wishes  to  mount,  bat  1  i^am 
think  it  is  a  dangerous  practice.    I  should  recomiMg 
a  wonld.ba  purchaser  to  buy  a  machine   of   itack 
height  that  ne  could  tonch  the  ground  with   his  • 
when  mounted,  and  he  will  find  it  a  very  ^reat  ■ 
venience.    A  good  rider  never,  or  very  rarely,  loaas 
power  over  the  bicycle.     The  great  secret  in  tnmz 
comer,  te.,  sharply,  is  "never  take  your  foot  off  th<^ 
side  pedal  or  treadle,"  or  the  pressure  exerted  by  k 
ontaioe  foot  overcomes  the  inside,  and  down  yon  go^ 

The  log  guards,  which  are  generally  fitted  to  hicyde 
now,  eSeetnolly  prevent  all  splashing  and  mbbisgd 
the  thighs.  "  Husband  "  has  given  the  beat  mode  a 
taking  a  bicycle  up  hill,  and  like  "  E.  8."  I  ahall  belien 
in  raptures  when  I  feel  the  effect  of  them. 

HCULI  laOOSSB. 

"  nroucTOBiuM's  "  con- 

[176]  Su, — I  must  apologize  for  not  — ~<i"g  jon 
the  description  of  my  ooilbef ore ;  I  do  so  now,  truMting 
it  may  not  be  too  late  lor  the  several  oorraepondeDts 
who  were  Inquiring  about  it. 

In  tha  £xhihi|ion  of  18S1  there  was  a  large  eoH  hy 
Siemens  and  Uuske,  made  on  the  vertical  princiiiile, 
whiehgava  extraordinary  resnlls,  as  perhaps  sobm  of 
our  readers  may  remember.    TUs  cod  was  made  oat 
of  a  solid  block  of  ebonits,  est  into  pszaUel  grooves, 
into  whieh  the  secondary  vrirc  was  wound,  the  primary 
being  qnite  detached  and  slipping  into  a  eore  in  tlw 
centre  of  the  coiL     Now  it  occurred  ta  me  that  it  wan 
an  nnneeessary  trouble  and  expense — whieh  in  a  laxm 
coil  would  be  immense — to  cot  these  vertical  rhamwda 
ontof  the  solid  ebonite,  aa  the  tension  in  each  of  tha 
compartments,  if  they  were  made  small,  wonld  not  Ym 
great  enough  to  leap  over  the  interval  between  each 
alternate  channel ;  accordingly  I  proceeded  to  oon- 
struct  a  coil  as  f  idlows : — ^I  give  the  size  of  my  preaaat 
one  ;  your  readers  con  alter  the  size  to  snit  their  os 
several  requirements. 

I  took  an  ebonite  tube  about  ISin.  long,  IUb.  is  k 
bore,  and  }in.  thick ;  on  eoeh  end  I  eat  a  serew  osk 
exterior,  for  about  4in.,  and  on  them  I  fitted  tiro  iB 
(all  ebonite).  Sin.  in  diiuneter ;  theee  nuts  fonn  the  tss 
ends  of  the  coil,  and  serve  to  screw  the  discs  all  togette. 
leaving  about  Sin.  of  the  tube  clear  at  each  end — IMse 
very  important. 

I  next  cut  out  about  80  or  90  discs  or  rings  of  thia 
ebonite.  No.  90  wire  guoge,  so  as  to  slip  on  the  ebcoitt 
tube,  and  between  each  disc  I  put  a  ring  of  ebtniSs, 
about  an  iin.  thick,  and  the  sameia  depth.  Now  these 
discs  are  not  all  the  same  size  in  diameter.  Bappess 
the  distance  between  the  two  nuts  to  be  dividted  mto 
three  parts,  I  make  the  depth  of  the  discs  of  the  '"<'*^'« 
division  d<rable  that  of  the  two  ends;  this  ia  alao  in- 
portant,  as  the  inductive  effect  of  the  eore  is  graalest 
at  the  centre  and  nil  at  the  two  poles,  so  that  it  is 
desirable  to  get  as  much  of  the  wire  as  possible  on  tha 
central  part  of  the  coil. 

Thoa  then  I  have  90  discs  or  thin  rings,  60  of  which 
are  44in.  external  diameter,  and  80,  6)19.  I  have  aba 
90  small  rings,  fitting  the  tube,  and  )in.  square.  I  thse 
katld  up  my  ooU  as  follows: — I  serew  on  the  not  at 
one  end,  leaving  about  Siin.  dear  from  the  end,  then  I 
put  on  a  small  ring,  then  a  thin  disc,  then  a  ring  aid 
another  disc,  and  so  on,  till  the  whole  90  are  thus 
arranged ;  taking  care,  as  I  said  before,  that  tha  larger 
80  discs  occupy  the  central  part  of  the  coil ;  then  I 
screw  on  the  nut  to  the  other  end,  and  make  (dl  ti^t. 
I  ought  to  mention  that  rrery  alUrnaU  thin  disc  has  a 
hole  drilled  through  it,  just  above  the  small  ring,  for 
the  wire  to  pass  through,  and  I  pnt  a  small  lo^  <d 
wire  in  eacn  hole  pnviou*  to  putting  them  on,  ae 
a  convenience  for  pulling  the  wire  through;  whieh, 
without  this  forethought,  is  verj'  troublesome  to  do. 
On  the  two  ends  are  screwed  two  supports  to  attach  tha 
coil  to  the  base  board. 

Now  for  the  winding.  Don't  wind  i«  the  lafhi.  I 
made  a  temporary  stand,  and  supported  the  coil  on 
two  axes  with  two  handles. — the  object  of  this  will  be  seen 

{tresently.  Slip  the  end  of  the  wire,  by  means  of  the 
oop  before  mentioned,  through  the  hole  in  disc  No.  9 
(supposing  you  to  begin  at  the  left  hand) ;  then  wind 
and  fill  up  the^nt  etonsel,  the  end  of  which  will  he 
the  left'hand  terminal.  37Mn  turn  the  eoU  roaad,  join 
on  the  wire  to  the  end  you  pulled  tlirough,  and  fill  np 
the  channd  No,  9,  but  wind  the  mtne  vagi  to  No,  1. 
again  reverse  the  coil,  and  proceed  as  before,  and  ao 
on  till  all  the  channels  ore  filled ;  then  solder  the  oat- 
side  ends  of  every  alternate  pair  together.  The  eodl 
will, thus  be  filled  with  a  continnons  spiral  of  wire 
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joiiied,  or  oonncoted  aUwiutely  at  the  inaide  and  ont- 
side  of  eiKih  ohannel.  Btfan  iriixUiv  M<  ^airt,  wait  tk< 
«eir«  {a  a,  totliiip  iticdm  o/8  yorli  of  fan^  (wiU)  miA 
X  ]>ar«  vMte  xoz — (ki>  i>  iiu»<  taportant.  Perhkpi  U 
^ironld  be  better,  though  more  troable,  to  let  it  peu 
throogh  the  hot  solntioB  u  yoa  wind  it  on.  I  lued  the 
former  method. 

X  think  I  hare  dearlr  expUSned  my  sUm  of  eon- 
stmetion  a»  regards  the  aeoondur  wire.  I  may  men- 
tion that  my  primary  oonsijits  of  No.  10  cotton-covered 
Drire,  vonnd  in  three  layers  on  a  handle  of  soft  iron 
-wire*  abont  l{in.  diameter.  The  wires  are  slightly  in- 
enlated  by  a  oorering  of  tape  soaked  in  paraffin  and 
wax,  mnd  each  layer  is  also  insulated  by  a  tew  thick- 
nsaaea  of  gntta-percha  tissue.  The  whole,  when  wound, 
forms  a  i^linder  which  will  just  slip  into  the  ebonite 
tube. 

In  a  coil  of  this  constmction  it  is  impossible  to  break 
down  the  insolation  if  your  tvbt  it  a  good  and  sound 
one ;  and  the  insolation  of  the  wire  with  the  paraffin 
stops  all  small  leakages,  so  that  yon  atilise  every  part 
of  the  induced  current,  and  hence  you  require  very 
■mall  battery  power.  The  one  that  I  hare  described 
has  siren  good  thick  sparks  of  from  Sin.  to  4in.  in 
length  with  one  cell  of  Groves's  battery,  the  platina  of 
which  is  Sin,  by  iin. ;  and  the  secondary  wire  that  pro- 
daces  this  extraordinary  result  is,  as  nearly  as  I  can 
calcnlate,  about  4  miles. 

My  condenser  is  made  as  follows : — 1  took  abont  60 
sheets  of  ordinary  good  demy  paper.  I  had  a  sheet- 
iron  dish  made,  about  the  si^e  of  the  paper,  in  which 
I  heated,  1^  a  Bonsen's  burner,  the  abore-mentioned 
mixture  of  paraffin  and  wax.  Into  this  boiling 
mixtnre  I  dipped  each  sheet.  I  find,  howerer,  that 
it  cools  BO  quickly  that  it  has  not  time  to  drain  off ;  so 
that  there  is  much  more  than  is  required.  Thu  is 
easily  obviated  by  holding  it  before  a  fire,  and  it  will 
drain  oft,  leaving,  when  c<Sd,  abeantifnl  pearly-looking 
sheet  of  splendidly  insulated  paper.  Jbid  the  whole 
process  is  so  simple  and  expedinons,  not  occapying, 
for  the  SO  or  60  sheets,  abont  a  square  foot  in  area, 


more  than  an  hour,  or  two  at  the  most,  I  send  a 
small  sketch  which  may  make  my  description  some- 
what clearer.  I  trust  that  this  descriptmn  may  be 
of  some  assistance  to  your  readers.      Inddotobick. 

P.S.— My  thanks  are  dne  to  "  Sigma  "  tor  his  notice 
of  the  air-pomp.  I  wish  he  wonld  state  definitely 
what  vaeanm  he  got  with  a  Tate's  pump  by  the  gauge, 
as  I  have  one  whioh  I  cannot  get  to  act  at  all  well. 
I  am  making  one  on  Newman's  plan,  theiasaltof 
which  I  shaU  be  ^ad  to  let  yonr  readers  know,  if 
interesting.  Can  any  one  Inform  ne  the  beet  oil  to 
ose  wiUi  air-pumps,  that  will  not  get  thick  and  clog 
the  valves  t  All  that  I  have  tried  do  so,  and  thus 
impair  their  action. 


WALL  DECOEATION.  j'^.'*'- 
1176]  Bn,— In  reply  to  "Faber"  (<880),  the  pre- 
paration of  a  wall  for  fresco  painting  is  a  work  of  fime 
and  great  carefulness,  ^or  on  the  goodness  of  the  work 
depends  in  a  very  great  measure  the  durability  of  the 
pamting.  If  the  wall  is  already  covered  with  plaster 
or  laths  it  should  be  cleared,  and  the  bricks  thoroughly 
scraped  and  afterwards  well  chipped.  See  that  the 
briofa  are  in  good  condition  and  perfectlv  dry,  and 
then  proceed  to  lay  on  the  first  coat,  consisting  of  river 
sand  and  the  best  old  lime,  mixed  to  abont  the  nsnal 
thickness.  This  should  be  laid  on  so  as  to  leave  a 
level  but  rongh  snrtsce.  At  some  places  on  the  Con- 
tinent smaU  flint  pebMes  are  mixed  with  this  compo- 
sitiMi  to  give  the  requisite  roughness.  ITiis  ground- 
work should  be  allowed  to  dry  thoronghly  j  indeed, 
jnlew  the  lime  is  old,  it  will  be  some  considerable 
tuns  before  it  will  be  safe  to  pnt  on  the  iittonMo  or 
pamttog-jurface.  This  should  be  prepared  with  the 
v«7  best  old  lime,  perfectly  free  from  grit.  An  ex- 
oeumt  material  is  prepared  from  the  limestone  of 
fnrtham  Down,  Bristol.  The  lime  is  mixed  in  troughs 
to  the  consistence  of  milk,  and  is  then  passed  through 
hair  uevea  into  jars,  where  it  is  allowed  to  settle,  ud 

•!J^r'  "  ^P""^  ">'•  "  ^  f>™  '•e«ly  to  ^  mixed 
with  the  sand  (fine  qnartx  sand,  weU  sifted,  is  the 
best),  inUie  proportion  of  one  part  lime  to  two  parts 
sand.  The  implements  nsed  to  float  on  the  last  coat 
are  made  of  wood  or  glass,  but  trowels  of  iron  may  be 
nsed  if  free  ftom  rust,  and  care  is  taken  not  to  press 
the  m>n  too  forcibly  on  the  intonaco.  When  the  lime 
and  (and  coating  is  ready  to  be  laid,  the  rough  cast 
must  be  wetted  thorotighly,  and  the  intonaco  floated  on 
?  rJ?**'  *''*  ^'  '"*^  rather  more  sand  than  the 
Brst.  The  thickness  of  the  two  should  be  abont  3-16ths 
•.^  „  After  these  are  spread,  go  over  the  whole 
!S!i*Z??. .  '^  '^•^  ^^^^  '^  remove  the  marks  r..™  ~  -. 
«f  the  trowel,  ■Ddptevmtt  the  surlaoe  bdng  too  smooth,    bo  that  the 


The  drawing  may  now  be  traced,  and  when  the  intonaco 
has  baooraa  firm  enough  to  just  bear  the  pressure  of 
the  finger  the  first  washes  of  colour  may  be  pot  on.  If 
the  jM&iting  is  intended  to  be  luge,  of  coarse  only 
sufficient  plaster  is  put  on  to  serve  for  the  part  which 
can  be  aooomplished  in  the  time  at  the  disposal  of  the 
painter.  It  should  be  remembered  that  this  portion 
should  end  at  the  edges  of  some  bold  outlbie,  as  flowing 
drapery,  a  pillar,  Ik.  Sabbas. 

BOLAB  PHOTOOBAPHY. 
[177]     Bis,— In  the  aS9th  number  of  the  ExousH 
MxcBAino  appeared  an  article  entitled  "Astronomy 
and  Photography  in  England  and  elsewhere."     I  mnst 
confess  that  after  reading  it  I  could  not  help  experiencdng 
feelings  somewhat  akin  (as  I  imagined)  to  those  of  the 
writer  of  the  artide  ;  and  those  were  of  extreme  dis- 
satisfaotion  at  the  resnlte  of  the  English  operations  in 
India  last  year  during  the  solar  echpse ;  and  also  re- 
specting the  sUte  of  celestial  photography  at  Eew.    I 
do  not  purpose  in  this  communication  to  go  into  the 
photogniphio  chemistry  as  practised  in  that  establish- 
ment, or  as  practised  by  the  photographic  section  of 
the  Indian  expedition,  but  to  draw  the  attention  of 
yonr  astronomical  contributors  and  readers  to  a  few 
remarks  in  the  above-mentioned  article,  as  it  is  likely 
to  lead  into  wrong  paths  of  inquiry,  to  avoid  certain  de- 
fecte  such  subjecte  are  liable  to,  one  of  which  was  pre- 
sent in  those  otherwise  splendid  American  photographs 
of  the  Bslar  eclipse  last  year.    The  writer  allndes  to  a 
phenomenon  I  investigated  some  9  years  ago,  the  resnlte 
of  which  I  communicated  in  1801  to  the  London  Pho- 
tographic Society,  and  again,  more  recently,  to  the  pho- 
tographic journals.    These  remarks  are  as  follows: — 
"  It  is  interesting  to  note  that  the  weU-known  line  of 
increased  light,  which  is  frequently  seen  in  photographs 
in  whioh  a  light  and  dark  object  are  in  immediato  con- 
tact, is  noticeable  in  all  the  printa  of  partial  phases  of 
the  eclipse,  the  line  of  light  being  on  the  son's  disc, 
where  the  dark  edge  of  Uie  moon  is  immediately  in 
contact  with  it.    Whether  this  is  due  to  light  reflected 
from  the  back  of  the  plate,  or  to  the  tendency  of  de- 
velopment to  increased  reduction  of  silver  on  the  edge 
of  a  light  part  in  contact  with  a  black,  upon  which 
silver  Is  deposited,  is  nneertain. "  It  is  this  Ime  of  light 
or  halo,  associated  with  a  light  and  dark  body  when  in 
immediate  contact,  that  I  wish  to  direct  attention  to. 
I  have  not  had  an  opportunity  of  examining  these  pho- 
tographs;   consequently,   I  must  be    gained  by   the 
writer's  description  of  them.    He  speaks  of  this  line  of 
light  as  "  being  on  the  sun's  disc."    This  I  presume  is 
the  tact.    What  abont  the  cause?     Concerning  the 
latter  the  writer  seems  to  be  undecided,  as  he  says  it 
m»  be  dne  to  reflected  light  from  the  back  of  the  plate, 
or  to  nndae  deposition  of  reduced  silver.     This  state- 
ment seems  to  me  to  indicate  a  little  oonfhsion  of 
ideas.    He  makes  mention  of  two  causes,  each  of  whidi 
is  likely  to  produce  the  effect  mentioned.     The  first  of 
these  causes,  some  two  or  three  years  ago,  I  designated 
as  "  optical  halation ; "  the  latter  as  "  mechanical  hala- 
tion."    Now  any  (ona   who    has   studied   the    sub- 
ject  of  photographic    halation    must    be    famiH.,. 
with  the  two  kinds  here  mentioned.    They  are  two  dis- 
tinct phenomena,  and  give  rise  to  two  distinct  ^eote, 
and  oomwqnently  can  be  traced  to  two  distinct  oaoses. 
The  appaaranoe  known  as  optical  halation  is  a  line  of 
light  on  a  dark  object,  which  is  in  immediato  juxte- 
position  with  a  light  object,  and  is  traceable  to  reflec- 
tion of  light  which  has  passed  through  the  film  which 
has  been  acted  upon  by  the  bright  image.    This  reflec- 
tion is  effected  by  what  is  commonly  known  as  internal 
reflection  of  the  glass — ^the  negatives,  of  course,  being 
taken  on  glass  plates.    But  the  spreading  of  the  light 
is  effected  by  means  of  the  semi-tnuuparency  of  the 
film.    The  remedy  for  this  defect  is  to  make  the  back 
surface  of  the   glass  plate  non-reflective,  either  the 
whole  of  the  rays  penetrating  the  ait"  or  only  those 
which  have  a  j^hotc^enio  effect  on  the  fllm.     This  is 
done  by  bringing  into  optical  contact  with  the  back 
surface  either  a  black  or  yellow  substance.    When  this 
is  done,  the  line  of  light  on  the  dark  object  in  the  pic- 
ture (positive)  disappears.  But  the  writer  of  the  article 
alluded  to  says  that  the  line  of  increased  light  or  halo 
is  on  the  sun's  disc,    so  the  effect  on  the  American 
photographs  cannot  be   due  to  this  cause.    Besides, 
the  Americans  were  the  first  to  apply  this  principle  to 
rid  themselves  of  this  defect    Whether  they  did  so  on 
this  occasion  would  depend  upon  Uie  neoessity  for  it. 
If  their  chemicals  were  in  such  a  stete  as  would  allow 
of  the  use  of  thick  films  they  might  be  able  to  do  with- 
out any  backing  to  the  plates. 

Now  that  we  have  eliminated  one  of  the  supposed 
causes  of  the  defect,  we  are  in  a  better  position  to  deal 
successfully  with  it.  We  now  come  to  the  increased 
line  of  light  on  a  light  object  in  juxteposition  with 
a  dark  object.  This  is  broaght  about  by  quite  a  dif- 
ferent cause,  whioh  is  probably  mechanical,  though 
peculiar  conditions  of  the  ^^^n^mipals  may  favour  ite^- 
velopment  more  at  one  time  than  at  another.  It  will 
be  interesting  to  know  whether  rapidity  or  slowness  of 
development  of  the  image  has  anytning  to  do  with  it. 
Be  this  as  it  may,  it  is  a  common  practice  during  de- 
velopment to  ^ve  the  plate  a  rocking  movement  with 
a  view  to  mix  the  developer  and  silver  thoronghly 
together  and  so  bring  abont  evenness  of  development. 
If  one  part  of  the  fllm  is  not  exposed  at  all,  and  another 
in  close  proximity  is  well  exposed,  the  developer  which 
is  in  immediate  contact  with  the  film  of  both  will  be 
dissimilarly  affected.  The  one  over  and  in  immediate 
contact  wiU>  the  nnezpcaed  part  wiU  be  the  ridier  of 
the  two  of  silver  particles,  this  by  the  tilting  of  the 
plate  win  be  brought  over  the  part  exposed,  the  extent 
will  be  proportioi^te  to  the  kind  of  rocking  movement 
^ven  to  the  plat^     The  result  of  such  movemente  will 


from  the  unexhausted  parte  will  be  developed  more 
than  those  having  the  old  developer  oontinni^  passing 
to  and  fro  over  their  surfaoe.  This  I  am  disposed  to 
think  is  the  canaeof  ths  inorsased  line  of  light  on  the 
son's  diso  as  lepresented  by  the  American  photographs. 

In  order  to  obviate  this  defect,  I  would  suggest  Uiat 
the  plate  be  moved  aboot  as  little  as  ponible,  or  the 
solution  be  poured  on  and  off— first  from  one  end  and 
then  the  other— or  by  developing  in  a  bath.  The 
latter,  at  first  sight,  wonld  seem  the  most  promising, 
as  it  would  give  a  ftae  supply  of  developer,  and  that 
too  of  more  nniform  strength  over  the  whole  snr&ca 
than  can  be  obtained  by  the  usual  method. 

Our  English  operators  will  do  well  to  see  to  these 
matters  before  the  next  expedition  sete  ont  on  ita 
journey,  and  be  oertain  that  all  has  been  done  that 
can  be  done  to  remedy  these  defects,  and  let  us  see, 
on  its  return,  that  iU  photographic  operations  have 
been  at  least  equal  to  the  Americans',  if  not  superior 
to  them,  if  that  is  possible. 

Thoee  interested,  and  requiring  more  minute  par- 
ticulars, will  find  the  subject  fully  discussed  in  the 
following  papers,  to  which  I  hare  had  the  honour  of 
communicating  my  news  from  time  to  time  : — The 
Photographic  Journal,  Nos.  108  and  110 ;  Thi  Brititk 
Journal  of  Pholographji,  Nos.  140,  226,  233,  2S9,  426, 
431,  and  480 ;  Tkt  Illtutrated  PhotographtTy  Nos.  92,  25, 
28, 82,  and  60.  G.  Uaslow. 

ACCIDENTS  OF  THE  WORKSHOP.* 

C178]     Sia, — ^As  the  Briliih  and  Fortign  Ktehanie  is 
now  amalgamated  with  the  Ehoubh  Msooakio  I  send 
yon  the  continuation  of  this  subject,  which  was  com- 
menced in  the  first  named  journal  on  July  2,  p.  842. 
It  may  be  as  well  to  give  a  short  resume  of  the  oontente 
of  the  prerious  part.     The  mechanic,  always  in  the 
midst  of  moving  machineiy  or  climbing  scaffolding 
many  feet  from  the  gronnd,  is  continaally  liable  to  ae- 
cidente,  and  a  knowledge  of  what  to  do,  and  what  not 
to  do,  will  be  found  of  very  great  use.    In  the  first 
place,  where  the  accident  is  apparently  serious,  the 
clothes  of  the  injured  man  should  be  loosened,  and  he 
should  be  laid  on  a  door,  or  shutter,  or  a  plank.    An 
attempt  should  be  made  to  discover  whether  any  bones 
are  broken,  and  if  there  is  profuse  bleeding  it  should 
be  arrested  immediately.   Where  there  is  a  out  or  gash, 
if  the  blood  is  scarlet  and  comes  in  throbs  or  jumps  we 
know  that  it  is  arterial  Uood,  i.  c,  oomaifnm  the  heart ; 
bleeding  of  this  kind  is  stopped  by  tying  a  ligature  (a 
narrow  strip  of  linen)  between  the  wound  and  the  heart. 
But  if  the  ritol  fluid  !s_  of  a  dark  colour,  and  fiows 
steadily  in  a  stream  it  is  venous  blood,  and  is  going 
baok  to  the  heart ;  in  this  case  the  ligature  should  be 
tied  or  pressure  applied  between  the  extremity  of  the 
limb  and  the  wound.    After  the  wound  has  been  well 
washed,  a  compress  of  a  pyramidal  form  made  of  linen 
rags  or  lint  ahonld  be  applied,  apex  downwards,  and 
bound  firmly  ronnd  with  a  bandage.    Before  applying 
the  bandage  it  should  be  saturated  with  water,  or  a 
little  simple  ointment  placed  on  the  part  next  the 
wound.    If  the  gash  is  long  a  stiteh  or  two  should  be 
passed  through  the  edges  with  a  bent  needle  and  silk, — 
each  stitch  tied  separately.    If  the  bleeding  of  the 
artery  be  stopped  by  the  pressure  of  the  finger  or  the 
ligatnre,  the  compress  may  be  dispensed  with,  and  a 
pieoe  of  lint  folded  three  or  f onr  times  placed  over  the 
wound  and  bound  down  with  a  bandage.    If  the  wound 
is  of  such  a  nature  that  pressure  will  tut  arrest  bleed- 
ing, especially  where  one  or  more  of  the  arteries  of 
some   magnitnde  have    been    severed,  more  forcible 
means  must  in  these  cases  be  applied ;  the  offending 
artery  must  be  sought  for,  and  when  found  drawn  out 
by  means  of  what  is  called  a  tenaculum,  which  resembles 
a  shoemaker's  sewing  awl ;  when  this  is  not  at  hand  a 
large  pin  bent,  or  a  pair  of  tweezers  with  fine  pointo  ; 
may  be  used.    When  the  artery  is  pulled  forward  it 
should  be  tied  with  some  thread  two  or  three  times 
double,  and  if  there  are  others  they  should  be  treated 
in  a  similar  manner.    It  must  be  observed  that  the 
extremity  of  the  divided  artery  ntarett  the  heart  should 
be  secured.    After  the  Uood  vessels  have  been  tied  the 
wound  should  be  washed,  if  caused  by  an  instrument 
covered  with  foreign  matter,  or  if  not  it  is  always  well 
to  cleanse  it ;  bat  allow  as  little  water  as  possible  to 
enter  the  opening,  for  it  has  a  tendency  to  swell  the 
flesh  and  increase  the'gaping,  especially  if  warm  water 
is  used.    Any  piece  of  glass  or  dirt  may  be  removed  by 
adrysponge.  When  cleansed  the  edges  are  to  be  brought 
together  with  a  few  stitches  or  adhesive  plaster,  and  a 
buidage    bound  ronnd   in    the  ordinary  way.    This 
should  be  removed  daily  to  see  whether  the  wound  is 
inclined  to  slough  or  discharge  matter ;  when  such  is 
the  case  what  is  called  the  "  water  dressing  "  should  be 
resorted  to — this  is  merely  the  bandage  or  rag  covering 
the  part  to  be  kept  saturated  with  water.  In  some  cases 
"  proud  flesh  "  may  form ;  then,  as  in  sloughing,  a  little 
nitrate  of  mercnry  ointment  may  be  applied,  ft  is  best, 
on  the  whole,  not  to  meddle  with  the  dressed  wound 
more  than  to  keep  it  dean,  which  is  a  great  thing,  for 
it  must  be  borne  in  mind  that  the  best  healing  doctor 
in  ths  world  is  nature,  she  can  and  does  perform  what 
no  human  being  can  or  ever  will,  and  the  surgeon's 
motto  is  to  assist  and  not  interfere  or  interrupt  nature. 
When  it  is  found  that  the  edges  have  adhered  to  each 
other  the  stitches  may  be  removed,  also  the  bandage, 
and  a  little  simple  ointment  applied  on  some  lint  or 
linen  rag,  which  will  prevent  the  part  being  injured  by 
dust  and  other  irritotang  matter,  and  assist  in  healing 
the  wound  by  exdnding  the  air.    The  cause  of  wounds 
being  irritated  and  prevented  from  healing  throngh 
not  being  eidnded  from  the  air    is  from  the  fact 
that   the  atmosphere    is     impregnated   by    millions 
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of  minate  inTuihle  anunakala  which  is  so  elabo- 
rately explained  in  Professor  TyndiJl's  lactore  on 
"  Dust,"  irhioh  I  dionld  advise  all  my  madars  toobtain. 
This  »rafil  has  domonstrated  beyoad  all  reasonable 
doabt  that  van  it  jpossibls  tor  all  ths  air  we  breathe 
to  pass  through  a  mier  of  cotton  wool  before  entering 
our  longs  that  life  would  be  prolonged  many  years.    In 

Sroof  of  this  obsarre  the  advaneed  age  to  wbioh  farm 
kboorers  live  to  what  those  do  who  are  liring  in  the 
fool  air  of  our  great  cities.  Bat  I  am  going  from  my  sab- 
iect,  though  I  coold  write  many  pages  on  what  1  have 
311st  allndied  to,  bat  it  would  be  '""■■"g  from  the  path 
upon  which  I  hare  set  oat. 

Other  means  are  to  be  adapted  when  the  hemorrhage 
is  obstinate,  such  as  the  application  of  ice  or  very 
cold  water  to  the  port.  Cold  u  one  of  the  best  stipticS 
we  hare,  and  seldom  fails  to  do  good  ;  it  not  only  con- 
tracts the  gaping  months  of  the  arteries  but  also  those 
of  the  woandg,  thereby  arresting  bleeding.  The  ice 
can  be  applied  directly  to  the  wound,  if  clean,  or  be 
wrapped  m  flannel  or  a  piece  of  linen  rag,  and  on  the 
ceesation  of  the  flow  the  wound  bandaged  as  before 
directed. 

Cases  have  been  known  where  the  artery  has  only 
been  partially  severed ;  in  such  instanees  contraction 
is  impossible;  therefore  it  is  necessary  to  complete 
the  division  with  a  lancet.  This  should  be  left  for  a 
medical  man  to  do,  for  it  is  an  operation  that  requires 
a  knowledge  of  the  venal  and  arterial  system.  It 
should  on  no  account  be  attempted  by  a  novice,  nnleas 
medical  aid  is  nnprocnrahle,  and  this  appears  the  last 
resource  to  save  the  person's  life  by  stopping  the 
bleeding.  This  is  founded  on  the  known  tendency  of 
arteries  to  seU-oontraet  on  division.  The  danger  in 
tiiis  operation  is  that  an  inexperienoed  hand  mav, 
instead  of  completing  the  division  in  the  already 
woonded  vessel,  injure  others  in  the  act,  and  so  in 
trying  to  do  good  do  a  great  deal  of  harm,  and  make 
matters  worse  than  before.  The  safest  and  surest 
mode  of  arresting  hemorrhage,  wlwn  the  wound  is  o( 
some  magnitude,  is  by  trying  the  blood-vessels ;  this, 
when  eXeetually  done,  is  unsurpassed  by  any  other 
means  relating  to  esternal  bleeding.  It  should  be  borne 
in  mind,  that  mU  the  arteries  must  be  secured,  dse 
bleeding  may  proceed  after  bandaging,  and  the  patient 
nneonseionsly  lose  an  alarming  amount  of  blood. 

In  my  next  letter  I  shall  speak  of  internal 
hemorrhi^.  FasoBBio  i.  U.  Butt. 


which  a  given  or  known  volume  may  b«  abstraeted  lor 
the  special  determination. 

Tho  chlorine,  tulphurio,  and  carbonic  aoids  may  be 
thus  determined,  as  also  the  amount  of  hydrate  in  the 
free  st^s. 

From  the  reolt  of  this  analysis,  w*  calculate  the 
percentage  composition  of  the  liqnar,  and  having  that 
knowledge,  we  may  readily  form  an  idea  of  the  qqoA- 
tity  of  caiutic  loda  or  dystalliaed  carbonate  which  may 
be  obtained  from  it. 

Theoretically,  63  parts  of  anbydroni  soda  should 
produce  106  parts  of  anhydrous  carbonate,  188  of 
crystallized  carbonate,  or  80  parts  of  the  hydrate.  80 
parts  of  the  hydrate  would  of  course  in  ite  turn  form 
the  same  quantites  ;  bat  if  it  only  contained  80  per 
cent,  of  the  hydrate,  the  qnantitiaa  obtained  waald  be 
S-Sths  of  the  above — via.,  68*6  of  anhydrous  carbonate, 
171-4of  the  crystals,  and  would  only  correspond  to  87*3 
parte  per  flS  of  anhydrous  soda  (NagO). 

QioBOB  K.  Davia. 

THE  StrirS  FABAIiLAX. 

[180]  Sib, — Ulow  me  to  say  a  few  words  in  an- 
swer  to  "  Veritas's  "  letter  on  page  42S.  It  is  avident 
that  if  the  d^  of  a  calcalation  be  correct,  and  the 
reasoning  false,  the  resnlt  most  neoeisarily  be  incor- 
rect. Now,  in  my  letter,  on  page  402, 1  wished  merely 
to  point  out  the  false  reasoning,  and  oorreot  the  error 
of  **  Veritas."  And  if  we  assume  the  date  given  by  him 
on  page  228  te  be  Uiose  "  which  are  generally  acerated 
to  be  true,"  it  is  plain  that  the  parallax  found  by  him 
in  the  same  letter  cannot  be  "  that  which  is  generally 
accepted  to  be  true,"  because  the  reasoning  ia  false. 
For  aught  that  I  know,  not  being  an  astronomer,  the 
parallax  mar  be  correct,  but  if  so,  the  date  cannot  b«. 
Surely  "  Veritas  "  does  not  want  figares  to  enable  him 
to  see  this?  Hooo. 


will  gradnally  work  their  way  to  Um  9»gB  ofttet 
and  will  disappear.    If  I  can  spsrn  tiBM  •■  tf 
draws  on  I  shall  be  glad  to  eontrxiMito  a  few  .  ,      . 
mounting.  B.  PooBLaum 


vm 


FBUSTBCU  OF  COKE. 

81B,— 


=  12  feit. 


AB-t-BM:MD::AB:  B^B 

.-.  AExl2:a:AB:l 

.-.  aAB-AB  -I-   la 

.-.  A  B  =  la 

Hence  the  height  of  the  wkol*  cone   ^  !Mtl 
w^t               „  -  *»« 

Again,  weight  of  eone  A  B  E  =   6S9tha 
Add  1  tons =   8S>aO-0B 


Then,  weight  of  cone  A  C  H  =    144W3W 
AMin  44388-738 
144s!>'316 


WEIGHTS  OF  CHEMICAL  SOLUTIONS. 
[170]  Sib, — I  am  afraid  I  cannot  be  of  much  asa  to 
•■  Alkali,"  as  regards  flnding  tha  anouU  of  yare  aoky 
drous  toia  from  the  dsnsify  of  the  black  ask  solution ; 
probably  other  readers  may  eontribate  what  he  re- 
qoires.  If  the  solutian  contained  nothing  but  pare 
caustic  soda,  the  percentage  might  be  approximatively 
determined  by  the  use  of  Dalton's  table. 

To  use  Dalton's  table  the  speoitic  gravi^  must  be 
known ;  and  this  is  eolcalated  by  multipMng  Twaddell's 
degrees  by  S,  and  adding  the  resnlte  to  1000  i — 
80°  TwaddeU   x   6  -^     400 
1000 

1400  »  spaeiflc  gravi^. 
or  by  snbeiiacting  Beoomi's  degrees  from  144  and  then 
dividing  the  some  number  by  the  resuH : — 
144 
9°B««ame  144  .^„      ,^„ 

When  the  specific  gnvi^  is  found,  reference  to  Dal- 
ton's table  will  show  the  peroentage ;  but  to  avoid  any 
calculatian,  I  have  worked  oat  a  table,  showing 
Baanme'B  degrees  with  Twaddell's,  and  also  the  real 
specifle  gravity. 

Peroentage  of  sodium  oxide  (Na^O)  is  solatioos  of 
the  hydrate. 


BpeeUe 
Oravity. 

Beanm^'s 
Degrees. 

Twaddell's 
Degrees. 

jrercenuige 
of  Anhydrous 

Water  =  1 

l'E6 

66° 

113° 

41-2 

1-SO 

61° 

100° 

36-8 

1-47 

49" 

W 

84-0 

1-44 

4!f 

W 

81-0 

1-40 

44° 

80° 

30H) 

1-86 

40° 

n' 

36K) 

1-83 

«r 

64^ 

38-0 

l-JO 

34° 

68' 

IM 

1-38 

30° 

46" 

18-0 

118 

38° 

W 

18-0 

112 

1«° 

<U' 

O-O 

106 

0° 

13° 

4-7 

a8'M4-ei21b.  -  weight  of  frastrum  C  H^5 : 
AS         13  -I-  « 


The  abore  will  pri>babl^  not  be  of  nuuh  nsa  to  "Alkali ; " 
I  merely  give  it,  thinking  it  may  be  of  some  use  to  a 
tew  of  your  readers — saving  them  the  trouUe  «(  cal- 
ealatian,te. 

"  Alkali  "  must  remember  too,  that  the  above  table 
la  for  the  peroentage  of  soda  when  present  in  eolation 
•*  a  kydrots,  and  not  as  a  carbonate ;  in  which  latter 
(tato  it  is  present  in  Mock  ask  mixed  with  snlpltate, 
anlphite,  or  sulphide,  either  leparatoly  or  to- 
gether, with  a  little  hydrate  and  some  ondeoomposed 
■Jt;  it  will  therefore  be  seen  that  the  table  is  oseleas 
for  the  estimatiDn  of  the  carbonate  when  it  is  present 
insolatton. 

T  he  only  eonaot  method  l>y  which Uieexactoomposi- 
tion  of  the  liquor  may  be  known  is  by  an  uialysis;  this 
may  be  either  gravimetric  or  volametric ;  the  latter  is 
preferable  in  this  cose. 

The  filtered  liquid  is  dilutsd  to  a  given  folome,  from 


LATHE  CONSTEUCnON. 

[181]  Bib,— I  am  sorry  not  to  be  aUe  to  eomply 
with  the  wish  of  "  H.  D.  C,  Captn.  B.E."  (letter  No. 
188),  as  I  am  not  in  the  least  aa  omamwital  tnmer, 
and  I  liava  already  written  one  tettar  to  yoa  (see  p. 
8S8  of  the  current  volume)  on  this  very  subject.  Had 
I  the  inclination  and  could  I  af!<nd  the  time  to  do  it, 
I  have  the  kindest  invitotian  liom  the  gentleman  at 
Halifax,  who  supplied  the  photograph  of  the  cutting 
engine  (p.  12),  to  go  to  visit  nim  and  make  drawings  of 
all  his  apparatus.  I  do  not  believe  that  there  is  a 
better  ahopful  of  tools  in  the  vrorld  than  his,  for  they 
were  not  bought  at  a  sate  nor  ordsnd  wholesale  from  a 
maker  either,  bat  m«de  eonseentivdy  to  drawings  and 
diraotiona  given  by  their  pessseior  to  a  workman  who 
yldda  to  nose  for  aacorasy  in  putting  Us  work 
together,  commaneing  about  Oetobar,  1840,  whan  I 
saw  the  first  pieces  of  his  lathe  in  hand.  As  it  is,  how- 
ever, I  cannot  undertake  to  go  down  to  Yorkahira  and 
spend  a  week  making  drawings  and  patting  together 
again  all  the  things  I  shooU  have  to  take  to  pisoes. 
Had  I  fancied  fancy  work,  I  should  have  done  so  long 
ago.  If  the  BE.  Captain  is  stationed  at  Chatham,  I 
may  in  my  eapooity  of  Eaginear- Volunteer  oBoar, 
have  tha  pisaaare  of  being  in  his  company  at  Uia  Fteld 
Works  Inspection  then  on  an  early  my,  and  ahall  be 
^ad  to  diaaoorae  on  the  sal^eot  of  lathe  work. 

J.  K.  P. 

CONIC  SECTIONS. 

[182]  81B,— While  thanking  '■  F.  R.A.B."  for  Ms 
reply,  it  being  hardly  on  answer  to  my  question,  may  I 
observe  that  it  ia  scarcely  what  I  require  ?  I  hope  that  I 
may  consider  myself  sniBcient  of  a  mathematielan  to 
nnderatand,  at  least,  the  mdimente  of  conic  sections. 

What  I  wished  was  for  your  correspondent  to  decide 
it  the  deflnitien  I  gave  was  correct,  as,  a  dispate 
having  arisen  at  a  recent  meeting  of  the  Mathematical 
Society  that  is  based  on  it,  I  was  asked  to  get  it 
decided.  The  point,  therefore,  is.  Is  the  definition  I 
gave  rigidly  correct  r 

Also,  the  vertical  phms  of  a  conic  section  is  the 
plane  passing  through  the  vertex  and  parallel  to  the 
^ane  <n  the  conic  section. 

That  the  drele  is  a  oonic  section  is  of  course  indis- 
pataUe,  but  if  it  may  be  regarded  seientifleaUy  as  an 
ellipse  Uie  definition  of  De  Morgan,  that  all  ellipses 
have  two  fod  and  a  minor  and  major  axis,  will  be  ap 
parently  incorrect. 

At  the  same  time  I  must  thank  Mr.  Proctor  for  his 
opinion,  and  I  proaome  he  regards  the  conic  section 
^oduced  by  a  plane  passing  through  the  vertex  of  the 
oone  a  hyperbola,  with  ite  corves  passing  through  ite 
centre,  and  having  only  one  principal  vertex,  and  with 
ite  asymptotes  identieal  with  the  sides  of  the  conic 
section. 

Otherwise  a  plane  diverging  from  the  slant  side  of  a 
cone,  and  catting  Uie  oone,  vrill  not  be  a  hyperbola,  if 
it  cat  the  vertex  of  ate  cone. 

a  Vbox  Hirobis. 


SiaeaCS 


13 


13 


we  have 


X    (13  -  a)  X  440 


8 
=  144W-ai6 

(13    +    »)» 


r  (M_+  x^ 

8 
weight  of  cone  A  0  H 
1«99-316  x_144jr^3 
S141S  X  440 
c    4638-lMlbs. 
M  +  «  =  16-54 
.-.  •  >  4-U 


X   14'l 


Again,  AR  -I-  BB  :0B 
.-.  12  +  4-64  tCB  : 
16-54 
.-.  C  S  = 


13 


::  AB-.B& 
:12-.  1 

1-878 


Hence  C  H 
and  M  S 


3'7S6  =  diameter  of  section, 
7*46     =  length  of  gnu  reduced. 
Chbio.  HiLDiJtx  Stokbs, 
C^itain  (late)  il 


THE  HTOBOSOOFE. 

[188]  Bib, — I  shall  have  very  much  pleasure  in 
acceding  to  the  request  of  "  An  Axmonth  Resident " 
(see  letter  134),  and  will  with  yoar  permission,  pro- 
vided no  other  correspondent  volunteer  in  the  interim, 
oommence  a  series  of  articles  on  "  The  Microscope : 
How  to  Choose  and  How  to  Use  It,"  in  the  course  at  a 
few  weeks,  say  about  the  third  we<jc  in  Augnst. 

As  regards  mounting  in  Canada  halaam,  your  corre- 
spondent Suds,  as  have  all  mounters,  that  air  bobbles 
are  a  plague  and  a  vexation.  If  the  balsam  be  toler- 
ably fliiia  he  has  only  to  keep  his  slides  for  a  f «w  days 
at  about  70  deg.  to  80  deg.  of  Fahr.,  and  the  bubbles 


OA8  BT  A  MEW  FBOCB88. 

nOS]    Sm,— I  hsnre  copied  the  foOowing  te> 
Ttm—  newspaper,  a  few  years  ago.    I  forward  «** 
wUh  the  iMpe  that  some  one    (or more)   eats'* 
Bombers  of  reodeia  of  our  Heohamic  can  mask* 
on  apparatns  of  the  kind,  and  also  nniasilBrfs 
process  of  the  mannfactore  of  the  gas  aftaiwaik  > 
there  could  be  faoad  among  the  many  roads*  * 
ooold  and  would  do  this,  I  am  sure  of  this  ha  ^ 
get  an  immense  c<»tom,  and  it  would  be  a  bas> 
numbers — your  humble  servant  for  one. 

"Gas  by  a  Nbw  Pboobss.— An  experiment iaP 
lighting,  by  Count  le  Val  Marino,  was  made  ywsMto 
evening  on  a  piece  of  ground  at  the  back  of  PMB- 
lane.    A  small  gasometer  was  erected  whiah  wasss 
nscted  by  tobes  to  a  furaaoe,  containing  thraa  i^m 
one  of  which  was  partly  filled  with  watar;  a  mm) 
with  tar;    and  both  being  decomposed  in  thiCa 
retort,  formed  the  sole  materials  from  which  tte  f 
was  produoed.    The  process  UMisared  to  be  oitisM 
simple ;  and  the  novelty  of  the  experiment  ooaasM- 
the  fact  that  the  water  and  tar  were  the  only  naa* 
employed,  though  the  inventor  says  that  any  k^* 
Utumen  or  lat^  matter  would  answer  the  ysf 
eqnallywell.    After  the  lapse  of  about  haUasI* 
aner  the  eommencement  of  the  process  the  ^s  • 
turned  into  the  bumors,  and  a  pure  and  pow«cfall# 
was  prodaoed,  perfectly  free  from  smoke    and  • 
pleasant  smell.    The  great  advantages  of  ttds  )ai 
over  that  produced  from  coals  oonsiats,  itiaaajd.s 
the  cheapness  of  ite  producing  materials,  the  teettt 
with  which  it  is  monnteotond,  and  the  pacfaotini  w 
which  it  is  at  oace  brought  without  the  neeasai^  of  in 
ondargoing  the  tedtons  and  expansive  piocoaa  of  a» 
dansation  and  purification,  for  m  this  instenoe  aa  tea 
as  the  preliminaries  were  onnpleted,  the  light  «■ 
produced  in  a  perfect  state  within  a  tew  feet  of  Ite 
gasometer  whicn,  altiiough  of  inferior  size,  was  mii 
to   be  eapablo  of   affording  light  for   at  least  Stt 
lamps  or  bumars.    The  pnoe  u  estimated  not  moet 
than  one-third  that  of  coal-gas,  equally  avaUi^>ls  bt 
domestic  nse,  and  snoh  that  small  gsaometera  mi^ 
at  a  trifliiw  euense,  be  fitted  np  at  the  baok  of  giatsi 
in  private  dwellings,  from  which  the  gas  eould  be  ooa- 
veyed  in  India-rubber  bags  to  any  part  of  tha  hooss, 
thereby  preventing  the  many  ocoitente  which  oecoi 
by  the  use  of  tubes  or  pipes." 

I  do  hope  we  shall  hear  from  some  of  the  randan  of 
our  MscaAHtc  that  they  will  at  once  nndolaka  Uw 
mannfastare  of  the  apparatus,  and  for  trifling  royalty 
instruct  any  person  in  the  process  and  aunufaotan  it 
the  gas,  JoHH  Fixit. 
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THE  FLUTE  AND  FLUTE  FLAYING. 

[186]     But, — ^I  un  pleased  to  find  the  old  Ante  haa 

<otuid  a  friend  io  speak  in  its  favonr.    I  have  had 

^-^irouty  years*  practice  on  the  old  xnstnunent— one  of 

Xtad&U's — and  agree  with  Mr.  H.  Cbapnum  that  the 

f  Aitlt  generally  speaking  is  with  the  performer  rather 

tiuux  with  the  Ante.    When  pb^ing,  I  have  heard  the 

Svmark,  **  Well,  I  cannot  brmg  mioh  a  tone  as  that.    I 

cto  not  know  how  it  is,  I  cannot  do  it."    But  I  knew, 

«nd  tke  secret  lies  in  this,  that  a  gnat  mistake  is  made 

in  eudeaTOoring  to  blow  as  load  as  possible.    This  is 

xiot  tlie  wa;  to  bring  sweet  sonnds  from  yonr  instra. 

mant :  quite  tiu  contrary.    I  hats  no  donbt  all  find  a 

difienlty  in  leaniing,  no  matter  what  Ante  they  poaeeas ; 

and  if  yon  do  not  sometimes  make  fir^eripsii,  poasiUy 

yoo  may  find  it  awkward  in  some  ^sages  to  play  as 

joa  wonld  wish;  for  Instance,  G  sharp  in  alt.  to  0 

natnrsd,  and  many  other  instances.    The  best  scales  I 

know  are  James's,  published  at  sixpenoe  each. 

J  have  spent  many  a  deli^tfol  hoar  with  Nicholson's 
Sesaties,  &e  Fantasias  ofTaloo,  Knhlaa,  Berbigoier, 
3>rea«ler,  FurBtenaii,Devienne,  Vem;  bat  1  think  the 
most  diffioalt  of  all  is  Drooet's  mosie.  Yet  all  these 
ilantiata  perforxaed  npon  the  old  finte,  and  fonnd,  1 
■honld  (nppoee,  no  partionlar  difflcalty  in  playing  the 
nrnsio  th^  wrote.  No  doubt  the  Inatmment  is  im- 
perfect, and  many  of  them  rery  mneh  so ;  bat  I  can  play 
with  TioUns,  violoncellos,  and  pianos  withont  playingont 
of  tone,  and  if  one  can  do  it  thare  is  no  reason  why 
another  shoold  not.  I  aan  go  from  D  below  the  line  to 
npper  B  in  aK.  in  a  moment,  and  in  some  of  Berbigoier's 
mnsio  it  is  a  case  of  necessity  to  do  so,  and  that  per- 
haps for  sixteen  bars  following  each  other.  I  think  it 
a  great  t"'°*''"  to  hare  the  lower  C  keys  at  all.  By 
the  bye  oonld  any  of  yoor  readers  give  me  the  name  of 
the  author  of  a  ilate  uutmetion  book  which  has  at  the 
end  of  its  ^refase,  nomber^  Sa  pages,  fall  masio  siae, 
the  fi^lowing  qootation : — 

Qui  Tsriare  eaptt  rem  prodigUHteronam, 
XielphinnmsilTis  apptnglt,  flnotlbas  aoram. 

^^x>r.,De  ArUPoMca,  IS. 

It  has  ohaptets  on  soond,  tone,  fingering,  tongneing, 
time,  donble-tongneing,  staccato,  te.,  shakes,  ie.,ob{ests 
of  practice,  mnsical  expression,  modulation,  variations, 
and  examples  in  each. 

T.  Oainr.AKP. 


[187]  Bat,— As  ananataarfUiiliat,Ihavaperued 
witb  nraeh  pleaaoreOie  letters  npon  this  aul^eet  from 
aereral  of  your  correspondents, 

I  should  not  have  troubled  yon  with  this  note,  had 
sot  the  letterin  your  last  issue  from  Mr.  E.  Chapman 
appeared  to  me  to  "  hit  the  nail  upon  the  head,"  and  it 
goes  a  long  way  to  settle  the  dUEerent  opinions  as  to  the 
merits  of  patent  and  odinaty  instnuaents.  For  several 
jeers  T  niind  th»  old  faehioned  njiht  kejerl  flutui  anri  wheii 
by  praetieel  had  obtained  MtteieBt  knowledge  of  the 
instrnmeot  to  blow  it  ia  lam,  'I  yet  foond  it  Imperfect 
in  the  lower  notes — viz.,  from  G  {a  lower  C  ;  the  latter 
I  could  not  at  all  depend  npon  producing,  I  then  got 
hold  of  a  "  Hicnama  "  and  with  the  indifferent  nraetiee 
my  profession  allows  me,  I  find  the  lower  register  most 
powerful  and  easily  prodaeed ;  the  only  diffioii%  I  find 
IS,  that,  kaing  a  tff-Uut^  playar,  there  most  be  some 
aystamsof  fingaingafanthe"  aiecama"and  the  old 
eight-keyed  that  I  am  ignorant  of.  Will  Mr.  Chapman 
kindly  inform  me  if  there  is  a  scale  for  the  "  Siccama," 
and  if  so,  where  I  can  procnre  it  ?  A  great  advantage 
of  the  "  Siccama  "  is,  that  it  varies  little  or  nothing 
in  playing.  When  using  the  eight-keyed  with  a  string 
baud  I  waa  fraquantiy  obliged  to  flatten  it  (by  the 
tube),  as  it  sharpened  half  a  note,  or  more.  My  "  Sie- 
oama,"  I  Snd,  alters  nothing  with  an  hour's  steady 
playing,  and  I  can  with  imperfect  practice  depend  upon 
my  fttite  being  in  tone.  A  friend  of  mine  possesses  a 
Carte  Boehm,  in  silver,  and  although  he  can  execute 
passages  more  brilliantly  than  I  can,  inasmuch  a«  the 
fingering  in  the  upper  and  lower  octaves  is  the  same 
(at  least  he  says  so),  yet  his  Ume  is  not  equal  to  mine 
npon  the  "  Siccama,"  and  I  believe,  hod  I  the  time  to 
practice  be  enjoys,  my  instrument  ia  tar  superior  to 
hU.  In  coudnsion,  I  can  heartily  endorse  Mr.  Chap- 
man'sopinion  that,  "practice  makes  perfect,"  and  that 
if  your  nate-playing  readers  cannot,  iDce  n^rself ,  devote 
anffieienttiinetoprBatiee,  there  is  no  isskniment  lUe 
the  "  Slooama  "  in  price  and  eSeieney. 

Flautist. 

CISQ  Sib,— In  reply  to  J.  R.  Bsndle,  I  wonld  say 
that  I  did  not  presone  to  direct  professionals,  but  only 
to  assist  smasenrs  who  cannot  give  time  to  acquire 
perfect  mastery  of  the  flute.  I  could  always  make 
better  mnsie  in  the  way  I  have  described,  being  able  to 
give  more  attention  to  the  blowing,  as  the  £ngering 
required  less.  If  any  one  tries  the  method,  and  finds 
he  caaaot  blow  in  tune,  he  has  only  to  gite  it  up,  and 
no  bairn  dime.  The  upper  octaves  of  the  flute  have 
the  same  distances  between  their  notes  as  the  lower, 
wWoh  Is  iheontitaUf  wrong;  yet,  in  practice,  the 
lower  notes,  with  an  increased  pressure  of  wind,  give 
their  octaves  with  sufficient  tmth. 

The  ^yert  on  keyed  brass  inatnunents  have  sepa- 
rate jomts  to  alter  the  pitch,  the  intervak  of  their 
valves  remaiaing  as  before.    I  do  not  see  why  flute 

Slayers  should  not  try  fbr  a  simUaraocosUnodattOB.  i 
dievethe  bast  way  would  be  to  have  two  flutes,  one 
voiced  in  D  and  the  other  In  D  flat,  by  construction, 
osing  either  aa  the  occasion  req;aired.  I  am  sure  the 
relief  to  aU  but  extraordinary  players  would  be 
^eat,  ud  the  expense  of  the  pair  need  be  but  a  frac- 
tion of  vhat  is  charged  for  flrst-oloss  instruments, 

T.  S.  O. 


EXTMOTS   FBOM  OOEEESPOlTDEirOIL 


PRE-ADAMITE  OB  PRE-HIBTORIC  MAN. —J. 
Ssrgent  says,  "  Your  correspondent  'T.  S.  Conisbee'  ll 
rather  too  hasty  in  pronouncing  me  a  sceptic  withont 
knowing  my  reasons  f»r  making  the  remark  I  did  apoa 
this  subject  I  merely  wished  to  see  a  few  argameats 
for  and  against  it,  in  order  to  see  the  view  oeBerally 
adopted  by  sdentific  men,  whldi  the  letter  of  *  H.  F.', 
Huifl,  appears  to  show." 

A  CURIOUS  8ENTEKCE.— "Mas  "  says:— Your  "cop- 
respondent's  letter  on  the  above,  that  appeared  July  23, 
was  very  strange.  It  Is  such  a  curious  sentence,  that 
when  I  went  to  school  I  dont  recollect  the  word 
'Arepo,'  nor  can  I  find  it  In  the  dictionary ;  and  last, 
though  not  least,  I  never  recollect  seeing  an  imperative 
in  'o'  before.  If  'Beg.  Pilkington"  can  give  me  a 
proof  that  I'm  wrong,  o(  coarse  I'll  give  In.  True,  It's 
some  time  stnco  I  left  school,  but  I  think  I  remember 
enough  to  know  he's  wrong." 


BEFLIB8  TO  QTTEBIBS. 

*,'  In  their  answers.  Correspondents  are  respeotfoBy 
requested  to  mention  In  each  instance  the  title  and 
nnmber  of  the  query  asked. 


[Ma.]— WATEB  METERS— are  all  constructed  on 
the  principle  that  "  a  given  quantity  of  flowing  water 
performs  a  given  quantity  of  work.''  The  water  flows 
from  the  supply  pipe,  through  a  flherlnto  a  drum,  which 
is  caused  to  revolve  by  the  passage  of  the  water.  This 
drum  is  fitted  with  a  spindle,  which  sets  in  motion  a 
train  of  wheels  that  register  toe  amount  in  gallons  on  a 
dial  plate.  The  meter  of  "  Fidus  Achates  "  is  donbtlaas 
out  of  order,  or  possibly  the  water  is  supplied  at  difllerent 
pressures,  which  woula  make  a  dUferenoe,  but  not  to 
sach  an  extent  as  he  has  experienced. — H.U. 

[3872.]— DRAUGHT  WANTED.— H.  Gregorieff  should 
make  a  flue  to  the  chimney,  he  win  get  a  good  draught 
as  wanted.  If  the  boiler  stands  above  the  gmund  he 
must  make  the  flue  slope  down  at  a  gentle  angle,  and 
make  the  flue  large  enough,  for  it  requires  a  large  fiae 
to  make  a  good  draught.  I  know  several  as  far  from  th* 
dilmney  as  that  one  wOl  require  to  be,  with  good  re- 
sults ;  mh  it  over  In  the  usual  way.— HsATsm  Jack. 

[8812.]— CONDENSINO  ENGINE.— Condensing  en- 
^ee  do  not  make  a  noise.  The  valves  in  the  hot  well 
and  on  the  bucket  make  the  noise.  li  they  are  fitted 
with  India  rubber  valves  there  is  very  little  noise  and 
very  pleasant  vrorklng.— HaAxniB  Jack. 

[8888.]- PBEBBEVINO  KIDBOOTS.— If  "  Old  Scrub" 
wul  rub  her  kid  boots  with  a  little  cream,  and  polish 

gently  with  the  palm  of  the  hand  till  dry,  it  will  keep 
le  kid  soft  and  good.    Soar  milk  wiU  qoSI  tha  kid.— 
Houszwira. 

0»4a.]— 8TKKL  WUffl.— •'  J.  R.  T."  can  obtain  steel 
wire  of  any  gauge  bb  may  require  at  most  of  the  London 
tool  shops.  I  would,  however,  suggest  to  him  the  great 
snparlonty  of  the  Kngllsh  gongs,  which  are  made  on  a 
totally  dlnsreDt  prlnctole,  and  of  dUTerent  wire  to  those 
used  in  American  clocks.  Doubtless  it  is  to  the  American 

fangs  that "  The  Harmonious  Blacksmith  "  refers,  when 
e  reminds  "3.  R.  Y."  that  ■*  wire  gongs  have  a  very 
disagreeable  tone."  Those  made  in  Eng&id  which  have 
come  under  my  notice  have  anything  but  "  a  disagree- 
able tone,"  the  Imitation  of  the  church  beBs  being  ex- 
cellent—Booo. 

ra913.]— REVOLVINO  FRAME  FOR  SHOP  WIN- 
DOWS.-" ntman"  should  get  a  spring  barrel  like 
those  in  eight-day  clocks.  With  a  few  wheels  and  pinions 
properly  arranged  ho  con  make  a  frame  that  will 
revolve  one  way  all  day  long. — H.  U. 

[3818.]- ENAMEL.— A  dead  white  enamel  Is  made  by 
calcining  together  two  parts  of  tin  and  one  of  lead.  Of 
this  combined  oxide  one  part  is  melted  with  two  parts 
of  flue  crystal  and  a  voiy  little  manganese,  oB  previ- 
ously ground  together.  When  the  fusion  is  complete, 
the  vitreous  matter  la  poured  into  water,  and  the  "  frit '' 
is  dried  and  melted  anew.  The  pouring  Ints  water  and 
fusion  are  sometimea  repeated  tear  times,  in  order  to 
secure  a  perfect  combination.  The  crucible  should  be 
corcfolly  screened  from  smoke  and  flame,  "rhe  smaBest 
portions  of  oxldo  of  iron  or  copper  will  destroy  the  value 
of  this  cnameL — H.  U. 

[8926.]- FORCING  WATER— It  wffl  require  more 
power  to  force  the  same  quantity  of  water  at  the  same 
speed  and  to  the  same  level  through  a  pipe  ISUt.  long 
than  throagh  one  of  only  80ft.  in  length,  because  there 
is  the  friction  of  the  water  In  the  pipes  to  be  overcome. 
This  depends  on  the  velocity  of  the  water;  and  assuming, 
in  the  case  In  point,  a  velocity  of  8tt.  per  second  (a  very 
osnal  one)  the  extra  power  reqnlred  wonld  be  equal  to 
raising  the  water  Sin.  higher.  As  the  friction 
increases  as  the  square  of  the  velocity,  a  velocity  of  6ft. 
per  second  wonld  be  equal  to  an  extra  bead  of  alt.,  and 
so  in  any  other  ratio.-—!}.  Q.  B. 

[B94S.]  — REPUBLIC  OP  OU  YANA.— This  Bepublic  vraa 
mentioned  In  the  Timet  some  weeks  ago  in  an  article 
about  an  ex-offlcer  of  the  British  navy  settling  there.  It 
seems  to  be  in  the  north  of  South  America,  I  thldk  near 
Venezuela.— BBRtCABDiN. 

£89(0.]- BISULPHIDE  OF  CARBON  PRISM.- The 
best  cement  for  putting  together  glass  prisms,  to  be 
fiUed  with  bisulphide  of  carbon,  is  a  mixture  of  common 
^ue  and  West  India  molasses.  Make  a  tolerably  Uqnld 
glue,  and  add  about  one-eighth  the  quantity  of  common 
molasses.  Lay  the  metal  or  glass  form,  ground  to  a 
siUtable  angle,  with  its  face  up;  then  place  the  glass 
plate  upon  It,  and  apply  the  cement  on  the  under  side 
with  a  brush,  and  al£>w  it  to  flow  by  c^illary  attraction 
between  the  dass  and  the  form ;  repeat  this  operation 
several  times  if  necessary.  This  is  bettor  than  to  wet 
the  edge  of  the  glatg  at  tne  outset  before  attaching  It  to 
prism.  The  stopn^to  the  prism  can  be  cemented  In 
the  same  way,  and^^Blng  with  the  bisulphide  of  car- 
bon, always  leava  ''JTSlei*"*  '<>'  ^*  expansion  of  the 
liquid.  'The  pri^  ^^ho^^  ^  ^^^  In  a  cool,  dark  pUce, 
and  ought  not  CjHi  9't^tated  previoos  to  using,  as  the 
light  Is  In  that  ^  ^  ^nsllj  retracted.-STjiP. 


[8STS.]^VAIfUS  OF  COIN.— As  Oriental  one;  not 
worth  more  than  a  shilllag  above  the  valne  of  tiie  metal. 
— Hany  W.  Haxraxx,  M.N3.,te. 

[3982.]— WORKS  ON  SOAP  MAKING.— I  think  that 
among  the  Frensh  m annals  of  the  "  Collection  Roiet " 
there  Is  a  "  Manuel  dn  Fabrieant  de  Savon."  Apply  to 
a  French  booksellar.- Bsbhabdih. 

[4002.]— MUSLIN.— I  know  of  nothing  to  restore  the 
colour  to  mualinorcottonwhenfaded;  bat  if  "Beta"  will 
boll  the  mnsUn  dress  irith  plenty  of  black  soap  and  soda 
for  an  hoar  or  two,  and  atterwards  bleach  in  the  open 
air,  it  will  become  pure  white.  I  have  done  this  often. 
— HocsEWira. 

[4006.]— CLEANING  INSIDE  OF  GUN  BARRELS. 
— ^I  should  reoommend  the  foUowlng  process  for  clean- 
ing the  inside  of  gun  barrels :— "  Turn  an  aaben  rod  a 
few  inchest  longer  than  the  barrel,  and  so  neoitr  of  the 
size  of  the  bore  as  to  allow  of  the  fouowiug  process :  Let 
one  end  of  the  rod  be  cot  lengthways,  so  as  to  make  a 
sUt  of  6in.  in  length.  Into  which  slit  enter  as  much  of 
fine  emery  paper  as  wlB  completely  fiU  up  the  bore  of 
the  barrel,  taking  care,  in  toldmg  the  paper  tightlv- 
round  the  wood,  that  the  emery  surface  Is  outward. 
Force  it  Into  the  barrel  by  screwing  it  downwards  from 
the  top  to  the  bottom,  and  repeat  the  process  tiU  the 
banel  is  as  clean  and  polisLed  as  when  it  left  tho 
maker*a  hands.  No  sand  or  coarse  stuff  of  any  kind 
should  be  used."  Extracted  from  **  Blakey's  Shooting," 
Routledge.- Muzzle  Loassb. 


[4007.]— TO  CURB  HEBRINeS  FOB  DOMESTIC 
USE.- Draw  out  the  glBs  and  gut  without  splitting  the 
herring,  lay  in  a  tub  and  sprinkle  with  coarse  salt,  and 
leave  them  for  twenty^ our  hours  to  bleed ;  then  have  a 
good  barrel  and  put  in  a  layer  of  herrings  and  a  layer  of 
coatae  salt,  alternately,  till  the  barrel  is  firmly  packed 
fuU;  press  down  with  a  weight  tiU  the  salt  is  melted  to 
brine,  and  cover  them :  remove  weight,  and  oorerto  ex- 
clude air,  and  they  will  keep  for  a  year. — HOnaBwira, 

[4009.]— HEATING  BOILERS  WITH  GAS.— "Com 
Factor"  wffl  find  but  Bttle  economy  in  heating  boilers 
with  gas :  indeed,  it  stands  to  reason  it  must  be  far  more 
costly.  Nothing  is  more  certain  than  that  the  perfect 
combustion  of  a  given  weight  of  fuel  produces  a  con- 
stant amount  of  beat.  Gas  consists  of  only  a  portion  of 
the  oombastibie  elements  of  the  coal  from  which  it  Is 
dlstffled,  and  this  portion  costs  at  least  as  much  as  the 
total  weight  of  coal  from  which  it  la  extracted.  If,  then, 
it  is  more  economical  than  cosl,  it  mast  be  because  a 
greater  proportion  of  the  heat  generated  l9  utiUzed. 
There  may  be  some  dlfterenoe  in  favour  of  gas  in  this 
particular,  but  nothing  like  sock  on  advantage  as  wiU 
make  good  the  diiEsrence  in  cost  per  heat-nuii.  The 
object  of  aU  boQer-famace  makers  nowadays  Is  to 
thoronghly  utilize  the  fuel  and  obtain  all  the  heat 
possible  from  it.  As  regards  supplying  boilers  with  hot 
water,  there  can  be  no  question  of  its  advantage ;  in 
fact,  where  economy  is  studied  it  is  always  done,  or  at- 
tempted to  be  done,  as  the  namerons  "feed-water 
heaters"  lUustrated  In  "our"  MsoHaHio  show.  It  is 
only  from  the  tact  that  gas  can  be  instantaneously 
kindled  and  eztbigulahed,  added  to  the  fact  that  Uie 
majority  of  our  cooking  stoves  waste  half  the  beat  that 
might  M  generated,  that  there  is  any  eoonomy  in  the 
use  of  gas  aa  opposed  to  ooaL  Gas  is,  of  course,  mnch 
cleaner  and  more  convenient. — S.  A. 

[4011.]  —  PRICKING  BABEEL8  OP  BABEEL 
OBOAMS.— I  beUeve  that  barrels  of  musical  boxes, 
organs,  Ac,  are  pricked  off  by  fastening  a  sheet  of  paper 
round  them  with  the  dots  printed  on  It  to  act  as  a  tem- 
plate for  drilling  the  hides.— O.  W.  A. 

[4014.]- MEDICAL  ELECTRICITY.— To  the  first 
question  it  is  disputed  whether  a  secondary  current  is 
any  ose  or  not.  Halae  contends  that  the  secondary 
current  is  no  use.  Dr.  Althus  uses  both  carrents.  OoUs 
are  so  constructed  that  either  the  first  or  secondary 
current  can  be  used  at  discretion.  Dr.  Althns  also  uses 
the  continuous  current  without  the  coll,  which  requires 
a  large  number  of  cells,  and  which  is  different  in  its 
effoot  and  superior  in  some  diseases  to  a  carrent  got  by 
means  of  a  battery  and  colL  O'Bec  may  study  the 
whole  subject  it  he  Is  willing  to  purchase  Dr.  Althns' 
book,  which  is  published  by  Longmans,  Oroen  Si  Co., 
and  coats  15s.  To  the  second  qnestton :  Yes ;  but  the  coil 
he  describes  Is  not  made  that  way.  Wires  are  branched 
from  various  lengths  of  the  wfre,  No.  0  giving  a  very 
short  part  of  the  coll,  the  second  giving  an  additional 
part,  No.  16  giving  tho  whole  length,  which  Is  the 
highest  power.  Such  a  coil  is  troublesome  to  moke,  and 
were  the  first  current  to  be  used  as  weU  as  the  second, 
two  set  of  stads  would  be  required ;  one  for  the  primary 
col],  and  one  for  the  second ;  and  which  would  be  a  very 
complicated  coll  Indeed.  The  best  way  is  to  get  a  coil 
made  with  two  connections  for  the  first  carrent,  and  two 
for  the  second,  and  a  brass  tube  to  draw  out  for  the 
regulation  of  the  power  of  the  carrent. — M.  D. 

[409*.] —SODA  WATEB II   any  of    your  readers 

should  try  to  make  soda  water,  &c.,  by  the  process 
given  by  "  Joe  "  In  the  number  for  July  19th,  they  wiU 
most  likely  faU  In  the  attempt,  as  a  verr  smaU  quantity 
of  carbonic  acid  Is  contained  in  unslaled  lime.  What 
"Joe"  probably  intended  waa  "«»»»r»»  Umtttone," 
which  is  a  carbonate  of  lime,  and  would  therefore  be 
capable  of  giving  OIT  a  considerable  quantity  of  carbonic 
acid  gas.  Chalk  is  the  material  most  commonly  used 
for  the  purpose.  There  shoold  be  a  washing  vessel  be- 
tween the  generator  and  that  containing  the  water  to  be 
aerated,  and  it  Is  necessary  that  aU  the  vessels  should 
be  capable  of  standing  a  very  considerable  pressure, 
otherwise  the  beverage  produced  wiB  be  of  a  very  tame 
character.— F.  C.  8. 

[4118.]— ANNUITY  QUESTION.- WIB  yon  aUow  me 
tn  state  that  the  result  of  a  vigorous  computation  comes 
out  =  li-eSH  years;  2nd,  tbat  the  arithmetical  prin- 
ciples stated  by  "B.M."  (p.  404),  lead  to  the  correct 
year ;  but  loasmach  as  the  time  is  not  proportional  to 
the  amount  to  be  paid,  the  fraction  of  the  lOtb  year  is 
not  truly  found  by  his  method ;  ard,  that  the  principles 
stated  in  page  807  lead  np  to  88  years,  wUlob  is  too  long 
a  period.  In  eorroboration  of  these  statements  I  beg  to 
refer  to  two  similar  questions  in  "Morrison's  Mercantile 
Ailthmatle;"  also,  to  one  similar,  hot  rather  more  com- 
plsx  in  "Todhnnter's  Algebra."— M.  L. 

[41ia]— PROBLEM.— A«  "Olmel"  did  not  cor- 
rectly answer  the  problem,  I  snbmit  the  foUowing 
short  method:— Pat  a  =  l.OS,  b  =  SOOO,  c  =  187,  and  T  = 
time,  then    by    log.  arithmetic  we    have  T    =    log. 


■  ba- 


H-log.a  =  U-088SSyeaii,thetimereqalred. 
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ENGLISH  MECHANIC  AND  MIRROR  OP  SCIENCE. 


[AuotiBT  6,  isro. 


The  preeediag  tpp«im  to  me  to  b*  >  rtrj  lutnnl  Mln- 
tu'D  *B  Ui«  qoertion  Is  worded,  bat  if  it  ba  con- 
■idcTed  M  to  find  in  what  time  a  given  annuity  (e) 
at  a  glren  (a)  rate  of  intareet  will  be  eqoal  in  praient 
nine  to  a  giren  ram  (t),  the  eqoatlon  will  be  -i—-  x 

"^  ~  ^   =  ft,  ai  la  weU-known,  which  comes  to  the 
o  —  1 

Same  as  that  abore,  and  pioTes  the  truth  of  the  preoed- 
lug  method.— F.  L.  H. 

[4198.]— DE-MAONSTIZINO  STEEL.- There  Is  no 
liquid  that  I  am  aware  of  that  will  de-magnetlze  steel ; 
the  idea  savoors  mooh  of  the  days  of  the  alchemists ; 
but  the  bftlftp***  and  other  steel  parts  of  the  watch  men. 
Uoned  can  be  de-magnetised,  either  bjr  heating  them 
(though  that  would  moat  probablj  spoil  them),  or  bjr 
raTcrsljig  their  magnetism  Just  to  rach  an  extent  as  to 
neatrallM  it.  It  might  be  rather  a  tedious  operation, 
bat  eoold  be  done  somewhat  is  the  folllowing  manner : 
—Suspend  the  balance  wheel  by  a  fine  thread  or  hair, 
and  notice  whl<di  are  the  north  and  soiiM  points  of  the 
wheeL  Then  toach  Uie  wheel  with  a  smaU  horseshoe 
magnet,  placing  the  nnilar  poles  together,  <.  e.,  the 
north  to  the  north,  and  the  south  to  the  sonth.  with  a 
little  care  I  think  the  wheel  may  be  saocessfuUy  de- 
magnetized.—Q.  Q.B. 

['^9.1  —  TIOHTENINO  PIAKO  PINS.- The  plan 
"ManotMeeessity"  saggesta-^rlc.,  that  of  driring  wooden 
wedges  between  (he  wrest  pins  and  the  wood  plank  of 
his  piano,  tor  the  parpoae  of  tightening  the  said  pins  in 
their  respective  holes,  is  an  impossibilitr.  The  only 
remedy  Is  to  put  in  a  larger  set  of  pins  wnloh  will  weU 
All  the  holes.  I  only  recommend  this  plan  to  him 
baeanee  he  Is  erldentqr  an  amatear.  Hy  own  mode  of 
prnoerxMng  wonld  be  to  rebore  the  plank  for  pins  from 
two  to  three  sizes  larger  than  the  existing  ones,  for  the 
porpoee  of  thoroughly  clearing  the  holes  of  canker  and 
rust,  which,  U  left,  often  creates  what  is  technically 
known  In  the  trade  as  "Jumpara,"  <.  e.  the  pins  wont 
torn  smoothly  In  their  holes,  but  move  with  a  soocesalon 
of  Jomps,  ana  then  good  bye  to  all  comfort  In  toning. 
If  he  ptafers  my  ant  phui,  let  him  take  one  of  the 
present  pins  to  Mr.  Meek,  maslo  smith,  Wlndmlll-street, 
Tottenham  Coart-mad,  and  order  a  set  of  pins  to  pattern, 
but  one  slaa  larger.    If  he  prefers  the  second  and  better 


flan,  let  him  order  them  two  or  three  sizes  laiser.    Bat 
must  .warn  him  that  this  presapposes  a  nicety  and 
steadiness  of  hand  in  rebortng,  and  the  ability  to  shape 


and  flt  his  boring-bit  to  his  pins,  which  he  knows  best 
whether  ha  poosaasas.  The  pins  (extra  in  number  for  a 
grand),  win  cost  him  Ss.6d.  or  4s.;  boring  bit,  to  be  hsd 
at  Buck's,  in  Tottenham  Court-road,  4ii.  It,  now,  he 
gets  into  a  mess,  it  will  not  be  the  fault  of  your  corre- 
spondent,—W.  T.,  Fianotoite  Tuner  and  Bepairer. 

14368.1— TODHUNTEB ^Let  ma  thaak  the  "  faOaw 

ot  the  Royal  Astronomical  Society "  and  Mr.  Proctor, 
Mr.  Baodall,  and  alao"Anon"  and  "Bemordin"  tor 
their  responses.  I  know  aU  abont  the  decimals,  and  the 
two  right  angles,  and  so  tbrth.  I  only  aaanrel  with  the 
word  "  invsHab^,"  and  I  am  parUniMaoas  enou^  to 
still  think  the  WOTd  objectionable,  because  calculated 
to  confuse  beginners.  Query — If  a  lesser  lominary  than 
**Todhnnter"  used  it  would  it  not  be  oondemned  7  Is 
it  net  of  a  piece  with  theresmnhlanoe  ot  the  two  niggers, 
**  Cesar  and  Pompey  era  exactly  alike,  'specially  Fom- 
pey  7"  Such  is  the  "InTariably."  It  would,  I  think, 
have  been  more  correct  if  **  Toohnnter  "  had  stated  that 
the  symbol  w  denotes  the  ratio,  Ac,  and  also  it  is  (dis- 
advantageously)  employed  to  denote  aitother  atptei  of 
the  same.  This  is  the  terarseot  "Invariably."  As  well 
oay  that  tha  pound  stariing  value  Is  Invariably  repre- 
■ented  by  the  golden  aovaralgn,  whereas  it  may  bo  by 
two  half-sovereigns,  toar  crowns,  eight  hslt-crowns,  ten 
florins,  twenty  shillings,  forty  sixpences,  S40  pence,  Ac. 
It  I  was  a  great  man  r  would  make  "  Todhonter  "  right 
by  keeping  tr  tor  the  ration,  and  using  a  different  svm- 
bol  tor  the  circular  measure,  say  the  same  inverted,  a, 
or  the  Sanskrit  p,  which  Is  \i }  anything  wonld  be  better 
than  using  an  "Invariable"  svstem  tor  different  pur- 
poses. Is  it  not  best  to  admit  that  Todhunter  is  wrong, 
and  that  tha  usage  ot  tha  sdanUflc  world  wonts  mend- 
ing, OS  much  as  our  weights  and  measures;  like  as 
even  Mawton  used  to  speak  ot  "  his  mistake"  in  using 
•'Algebra  "(see  Preface  to  Pott's  Euclid).  By  the  way, 
can  you  snare  ma  space  to  express  that  I  bow  most 
ohaerfully  to  your  st<^ping  my  tflt  aitainst  the  Algebra 
windmills?  Toaareonrcaptuii,Ifr.l!dltor,andwebow 
to  your  behests.  In  taot.  It  may  tend  to  show  how 
■ervieeable  and  convenient  Is  the  Enoubh  Mcchahio 
when  I  mention  thatthe  bare  fact  ot  so  many  persons 
more  ready  than  able  to  immolate  me  as  an  algebra 
heretic  auite  answered  my  main  object.  Tee,  our  paper 
Is  an  "  institution"  bv  which  we  can  not  only  teach  and 
inquire,  but  also  feel  the  pulse  of  our  own  aims  and 
crotchets;  nor  will  yon,  it  seems,  let  any  ot  us  go  too  far. 

— OlKXL. 

[4M8.]— COBNI8E  EKOINES.— ERRATA.— I  have  to 
apologlae  for  two  Unnders  in  my  note  on  the  above.  In 
line  S8,  page  468,  tor  D  E  K  resd  D  and  H,  and  in  line 
41,  tor  "ua  oantra  ot  piston  cross-head '' read  E.  I 
ohoold  have  obaarved  at  this  point  that  when  the  beam 
if  plaoed  attha  halt  stroke,  above  or  below  the  horison- 
toL  the  piston  rod  must  be  get  quite  upright,  or  plumb, 
before  •biking  the  area  ot  circles  tor  finding  the  fixed 
qontre  ot  radius  rod.— J.  K.  P. 

(4188.1— WARPED  CABINET  LID.— Let  "J.  B." 
damp  hu  carpet  abont  9tn.  wide  and  the  length  of  the 
lid,  and  place  the  same  with  the  hollow  side  on  to  the 
carpet  or  floor,  as  either  wonld  do,  and  let  it  remain 
so  (say)  iwatve  hours;  it  will  bring  the  top  quite  straight 
It  it  Is  not  bound  at  the  and  by  clamps  or  mouldings. 

—OABtMWt  IfoKSB. 

[4a80.}-FOOD.— It  "Tan  Tea,"  p.  408,  obUins  "  Hinto 
Dyspeptics,"  written  by  Dr.  Oriodrod,  Malvern,  I 
think  ha  wHl  find  it  answer  his  purpose.    It  is  a  small 
work,  and  may  be  had  direct  from  the  Dr.,  as  above. — 

j.ca 

[4804.]— NAPKIN  RINaS.— The  plan  I  have  adopted 
OS  to  marking  napkin  rbMs  has  bean  as  fellows :— I  have 
first  trooad  toe  letter  witha  pen  or  pencil  upon  the  tvoiy 
or  box  rings,  and  when  to  my  soUsfaotion,  I  have  gone 
over  it  with  a  solution  ot  throe  ports  nitric  add  asd  one 
port  tnrpantitte,  and  have  never   foond  it  talL— Z. 

BAJtMUtD. 

[4806.')  —  SILTES  COINS.- The  first  coin  of 
"fi,  T.  B.M."  is  a  silver  denarln*  ot  the  Bonua  Emperor 


Na' 


Antoninus  Pius ;  who  rsigned  from  xj).  188  to  A.S.  161. 
The  other  coin  I  am  not  able  to  Identity  tram  the 
engraving.— HsxBT  W.  BxxrazT,  M.N.8.,  to. 

[4806.]— SILVER  COIN.— "Oiles's  "  coin  is  cue  otthe 
eariiest  Roman  silver.  It  is  believed  to  have  been 
coined  by  the  Romans,  in  Campania,  about  the  year 
107  B.C.  OtMfM,  a  donble  head,  like  that  of  Janus. 
Rnmt,  Jupiter  in  a  quadriga  (toar.horssd  chariot), 
gallopping  to  the  right ;  holding  a  thunderbolt  and  a 
sceptre  ;  behind  him,  a  small  figure  of  Victory.  It  is  a 
donble  denarius  or  small  medallion.  Value,  about  ISo.— 
HxuBT  W.  HaiirazT,  MJI.8.,  to. 

(4806.]— SILVER  COIN.— A  Roman  family  danattos; 
I  think,  Furia.- BaaaiBDni. 

[4807.]— HORIZONTAL  e.  VERTICAL  ENOINES.— 
Horizontal  engines  are  generally  preferred  to  vertical, 
as  they  can  be  driven  at  a  greater  speed  on  account  of 
being  more  securdy  fixed  to  their  lonndations.  They 
are  also  more  compact,  and  more  cheaply  made  than 
the  vertical.— CDTHBcaT. 

[4809.]— "BARTON'S  SELF-ACTINO  FEED- WATER 
HEATER."— The  float  is  a  copper  boll,  diameter  in 
accordance  with  sise  ot  cock  required  to  supply  the 
heater  with  water. — 8.  Ooomptoii. 

[4818.]  —  SILKWORMS'  EOOS.  —  In  answer  to 
"  C.  H.  B.,"  the  eggs  of  the  common  silkworm  do  torn 
brown  soon  after  uey  are  laid,  which  colour  they  luep 
until  they  are  hatched  In  the  spring.  May  I  ask  it  there 
are  any  of  your  correspondents  who  have  had  any  ex- 
perience this  year  with  the  Japanese  and  North 
American  species — Bombyx,  Pemyi,  yama-MioO,  and 
the  Ailanthus  worm?  The  failures  last  year  were 
attributed  to  the  heat.  How  most  it  be  this  year  7— 
Oaonox  E.  Davis. 

[4313.]— SILKWORMS'  EGOS.— They  otigHt  to  turn 
of  s  dark  colour  s  few  days  attar  being  laid.  If  they  do 
not  they  are  certainly  unfertile. — A.  S.  C. 

[4818.]— SILKWORMS'  EOOS  when  laid  are  ot  a 
brubt  yellow  colour,  bat  usually  change  In  a  tew  days  to 
a  blue  or  slate.— Rout  O.  Ncwtox. 

[4814.]- RULE  WANTED.- Assuming  the  weight  to 
be  In  cast  Iron  the  following  will  perhaps  be  Intelligible. 
A  cubic  foot  of  cast  iron  i^  4901b.,  therefore  the  cubic 

oontenti otthe  weight "  ^  ~  -1888  cubic  feet.  -  Sin. 
and  14iin.  are  equal  respectively  to  -7Stt.  and  1*1088  ft.  - 


•75  K  11088  -  Jtoeaa  -    '?"--  -UTUtt. 
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ot  required  weight,  which  may  be  brought  to  Inches 
thus— -14716  x  11  =  1-78680,  so  that  the  weight  will  be 
rather  more  than  l]in.  thick. — Habbt  O.  Nzwtov. 

[4314.]— RULE  WANTED.— Multiply  the  length, 
breadth,  and  thickness  together,  and  when  the  dimen- 
sions are  In  inches,  multiply  tha  product  by  -16  or  ^g^ 

tor  costlron,  by18  or  _  tor  wrought  iron,  and  by  4  or 

100 
8 
•^  tor  east  brass,  which  will  give  the  weight  in  lbs. 

conversely.  Divide  the  given  weight  by  the  fraction 
tor  the  metal  as  given  above,  which  will  give  the  number 
ot  cubic  inches  reqnired.  Then  multiply  the  known 
length  by  the  breadth,  and  on  dividing  the  number  ot 
cubic  inches  In  the  given  weight  by  this  last  product,  tha 
thickness  of  the  weight  will  be  given  In  Inches.— Q.  Q.  R. 

[4816.]— A  DIFFICULT  (QUESTION.— As  I  read  this 
question  it  seems  to  ma  that  there  are  three  rings,  tubes, 
or  hoops  spoken  of.  The  first  tuba  has  an  extreme 
diameter  of  lUn.  Its  "  oovering  hoop  "  Is  to  have  a  ten- 
sion ot  4  tons  perKaarelnch,and  it  ("thissecond  hoop") 
is  to  have  a  diameter  of  18in.  This,  sgain,  is  to  be  covered 
with  a  "third  hoop"  the  diameier  of  which  is  to  be 
found.  The  ambiguity  seems  to  arise  from  the  mixed 
use  of  the  words  "  tube  and  hoopSj"  when  "  tube  "  wonld 
have  been  the  best  word  to  use.— Q.  Q.  B. 

[4810.]— BREAM  FISHINO.— There  Is  no  better 
metiiod  to  entloe  bream  to  the  hook  than  to  bait  the 
river  over  night  with  grains,  throw  about  a  buekettul  in 
the  part  yon  intend  to  fish  (a  wide  and  deep  part  Is  the 
best)  and  get  up  with  the  sun  and  begin  operation^;  bait 
with  wasp  grub  or  gentlee,  use  a  fine  but  strong  line, 
keep  as  tar  from  the  river  side  as  pooslbla ;  bream  are 
very  shy  fish,  therefore  you  must  fish  cautiously ;  they 
bita  bast  when  there  Is  a  light  breeze ;  It  they  will  not 
take  grubs  or  gentles  try  well  scoured  worths ;  a  running 
line  will  be  required.  Two  or  three  rods  and  Unas  maybe 
used  st  the  same  time. — A  Touao  Ttsb. 

[481L]— WATERPROOF.- A  short  time  ago  I  had  a 
waterproof  coat  which  had  bean  laying  by  some  time, 
and  was  very  hard,  and  a  friend  of  mine  (who  had  been 
In  India)  restored  it  to  its  original  state  by  dissolving  a 
handful  ot  best  grey  lime  in  half  apalltulot  watar.and 
wipping  the  coat  at  the  parts  that  were  hardened, 
doing  so  twice,  at  about  three  hours  Interval J.  P.  K. 

[4811.] -SEWING  MACHINES.— I  had  a  sewing  ma- 
chine, and  found  it  leave  loops,  loose  ends,  snd  catches, 
and  a  suooession  ot  loops  on  the  hooker  ;  but  I  foond, 
attar  trying  it  diflbrent  ways,  that  by  altering  the  hooker 
so  as  to  drop  a  little  later,  or  the  needle  and  feeding  bar 
a  little  sooner,  it  wonld  go  aU  right— J.  O. 

[4818.}-OLAS8  BUENINO.— In  answer  to  "Kemp," 
for  Instructian  on  furnaces,  I  should  say  it  the  old  one 
has  done  wall  get  another  like  it ;  but  I  can  give  him  the 
following,  and  he  can  Judge  ot  their  respective  marlta. 
Build  of  brick,  between  80ln.  and  40m  square,  an 
aperture  Sin.  from  bottom  tor  fuel,  than  some  bars  are 
placed  across  the  furnace  like  a  flooring,  above  which  Is 
another  aperture  to  receive  the  trial  pieces  of  glass. 
Ovar  the  flooring  is  plaoed  an  earthen  pan,  at  the  bottom 
ot  which  Is  placed  two  or  three  Uyers  ot  quicklime,  wlUi 
places  of  gloss  between  them.  The  nse  of  the  lime  Is  to 
give  a  regular  heat  to  the  painted  gloss,  the  flrst  stratum 
ot  which  Is  plocad  upon  the  uppermost  lorer  ot  lime,  and 
aU  the  pieces  to  be  burnt  at  ooce  ore  in  like  manner  dis- 
posed horizontally,  with  a  layar  of  lime  between  them, 
ond  the  lost  strotum  ot  gloss  to  be  covered  vrith  the 
lime.  The  furnace  is  then  covered  with  tiles  and  luted 
eloee,  with  the  exception  ot  tour  or  five  small  apertures 
to  serve  as  ohimneyi.  Ot  course  It  will  heat  gently  for 
the  flrst  two  honrs,  and  then  raised  gradually  to  the  heat 
required  for  the  fusion  of  colours.  This  pohst  must  be 
oseertolned  by  oecoaionany  ezamioing  the  trial  pieces  In 
the  small  apertures.- D.  F.  Asrtox, 
fl  [4815.]-PLANTnfO,-What  does  "«,  »,"  nMB  by 


"slitting"  snd  planting  house  plmnta  7  Oaranisiai,als 
loilas,  verbenas,  and  such-Uka  pUnta  are-anet'< 
the  year  round  in  "hooses"  and  tromaa;  but  paat' 
in  the  ontamn.  The  beat  time  tor  otiiUac  IkIai  i 
In  the  spring,  whan  tha  young  sboota  ore  akostuK 
and  a  haltlong,  and  before  the  -wood  baa  baccoe  ^ 
—Sam,  Btkxa. 

[4816-]— HOUSE  PLANTS.— Taka  enttfa»iof|| 
vduoh  I  suppose  are  fnchslaa,  odoetasriut 
geraniums,  now  and  next  month.  Ont  then  mi 
and  plant  them  the  next.  This  la  iiDpoTtast,te> 
wound  may  have  time  to  dry.  Strike  the  flrsl  trttt 
gloss;  geraniums  in  the  open  border,  in  fonaah 
potting  them  before  tha  first  troa*.  liana,  si  Owk 
Oloocastarshlra,  sends  for  two  stompa  a  tsJilata 
cuttings  avenr  Jonnonr.  Tbey  ore  aappUsi  k  aa 
condition,  and  with  ordinary  care  ai  stock  of  gat  iIb 
may  be  raised  at  a  small  expense. — AjCATm 

[4818.]  -MOUNTING  MICROSCOPIC  OBJICf;- 
should  recommend  "C.  E.  H."   to  obtain  "DiiMa 
the  Preparation  and  Mounting  ot  Xleroaecgfc  Ob;M- 
pnbliahed  by  Hardwicke  at  le.  6(1.,  by  careidillaa 
to  which,  together  with  the  ezerotae  of  a  Uttb  tea 
he  will  be  able  to  mount  any  objeot  be  may  caw  ^ 
I  should  advise  him  on  no  scooont  to  oomaosa 
such  objects  as  whole  crickets,  bat  to  take  fAa 
sects,  as  legs,  eyes,  heads,  spirselea,  giaaardSik;* 
will  be  found  much  easier  by  a  beslniieT,  aal  A 
nish  him  with  more  interesting  tdlAf^  thasSsk 
the  insect  entire. — J.  Saooxvt.  Jon. 

[4888.]— MOUNTING   MICROSCOPIC   OBV 
Petals  of  flowers  are  rarely  capable  ot  jtroeaat 
their  colour  is  not  sofflciently  persiatent.     ISw 
ot  pehu-gonium  petals  may  be  atzipped  cC  ^ 
dose  slip;  and  mounted  In  Balaom-potaas  v<di 
uem.    Tkiek  objects  require  o  reU,  whidi  air 
glass,  wood,  vulcanite,  or  of  almost  anything  fat 
objects  cells  cut  tram  thick  card  asawerlht|B 
admirably.     A  common  gnnwad  pnneb  servM  t< 
tham  ouL     I  have  of  late  need  Pomidir^y'snte 
cells  tor  all  purposes ;  they  are  cheap  and  •&« 
Wli^s  of  insects  rarely  require  any  medinm.    Wiaf ' 
LepidopUra  should  be  mounted  dry;  "apaftt' ii> 
Ura,  wraropttra,  and  Hysuooptara  ore  also  aauSic: 
"transparants."— H.  P. 

[48881]— MOUNTING  MICROSCOPIC  OBJECT&-1  , 
tear  Mr.  Sutton's  reply  to  Query  4818  savwirs  a  Bttle  oisi  ' 
otthttTt  than  of  praetfea.    He  sppeon  to  speok  of  Ik 
process   of    soaking  Is  liquor  potossa    as  ^mfly  It 
render  the  objeot  transparent  sad  to  t^fln  tt  to  that  ft 
mav  be  pressed  flat.    In  my  fdss,  the  real  object  <d 
soaking  in  liquor  pota««  Istrdtssalvssway  tha  whole 
of  the  fleshy  parts,  so  that  nsCUar  bat  sUn  andmuocl* 
ramalns.    I  should  not  oMn  "0.  R.  R.,"ar  any  otbar 
omotanr,  to  attempt  ot  fiad  say  ebiact  so  large  and  eoa>- 
pUcated  oo  a  cricket.    To  tMgin,  Ut  him  take  a  flea; 
pot  It  alive  Into  a  veesdecataislnglhra«i>oUaaa  (HwiU 
sink  to  the  bottom  In  o  dor  oi  two) ;  IM  n  remain  tot  s 
weeklor  ten  days,  when  It  should  be  tUm  ootwtai 
eamd's  hair  panell  and  put  Into  a  saucer  o(  dear  eoM 
water;  hove  ready  o  stout  glass  slUa  as.  x  Us.,  at 
another  piece  of  same  glaas  lis.  sqmora,;  pUea  it> 
Iniaot  (stul  in  the  water)  on  glaas  slide,  and  tholis.  (fas 
en  top;  by  preasuia  tha  whoU  Inalda  vriU  oonaa^ 
It  will  then  require  vary  oaietal  woohlng  wttk<» 
hair  pencil  in  ot  least  two  waters;  Jloatit  aate«M 
glass  sUde ;  cover  with  thin  i^on,  and  tie  Mi* 
cotton.    Put  It  aside  for  a  day  ortwo  to  dry;MS 
it  tied   as  it  Is  into  a  vessd  eontolBiag  Uq*s 
where  it  may  remain  for  a  week,  or  rather  ISK** 
will  be  ready  to  mount.    In  mounting,  I  tmi* 
paiafllnlamp,  over  which  I  have  contrived  ibi 
"hot  pUte."    I  flrstheotthe  balsam  by  tlie  fln«> 
quite  fluid ;  than  place  it  handy  on  mv   hot  |ta> 
another  port   of  which  I  hove  o  omatl    a*aekS« 
slides.    With  a  eamd's  hair  pencil— whicb  X  slvii>^ 
In  my  balsam— pat  a  drop,  according  to  alxe  a(Dt|»' 
bemo anted,  on  to  heated  slide,    with  a  nsdk* 
object  off  the  slide  where  it  was  tied  to  soak  te  tf 
and  ^ace  it  wet  with  turpentine  into  mt^iSyp  o(  in- 
balsam;  then  take  up  a  dean  gloss;  cower  islar 
heat  it  oftt  lamp,  and  place  over  object.    Sow"  ' 
whde  by  small  brass  clip,  and  place  near  Oxm  la  lO ' 
the  day,  after  which  loy  osida  in  secure  plaee  !«••' 
when  it  may  be  cleoned  and  covered. — A.  A.  F. 

[4819.]— THE  MICROSCOPE.— In  onsvsvr  ta*Wla' 
the  mioroecope  I  should  propose  tor  hia  pnrpoK  ^ 
be  o  Student's  from  one  of  the  London  nukjo^ 
Swift,  Collins,  or  Crouch— from  dther  at   tbati  k' 
procure  o  good  microecope  tor  about  tha  o&me  •' 
poid  to  0  wopkeepar  tor  on  Interior  foreign  artitb ' 
the  bye,  I  saw  at  the  Workmen's  EzhlbiUoizt  a' 
mioroeeopes,  by  the  flist  ot  these  makers,  the  4^ 
ot  which  I  would  spedallv  recommend  "  SaW* 
examine,  oo  from  the  desenptlon  given  thaxv  ef '* 
Student's  I  should  think  it  the  article  to  anit  (pi^ 
all  there  stated  to  be  correct)-    A  tew  htnta  ran* 
ont  of  place  as  to  the  best  eonstmctlon  tor  muA  •• 
The  stand  should  be  firm  and  sufBdantly  he«TT  k' 
vent  vibrstlott,  and  so  well  boloneed  tliat   tt  sill » 
show  indications  of  tolling  ovar  when  placed  M  ssi^ 
The  kor  or  coarse  adjustment  should  more  steady,  •■ 
ont  shoke,  ond  with  the  some  omount  ot  teitaioatlt 
length.    The  stage  to  be  of  rafllcient  sise  to  alios  li 
nse  of  a  frog  plate,  zoophyte  trough,  de.,  vrith  a  «a«l 
date  to  move  over  this,  allowing  motion  in  all  dfaedne 
The  aperture  In  the  stage  should  be  perfaetly  ooo 
with  the  optled  tube,  andwithaliit<;lltlM/oraa  ••« 
»tve  apparatiu ;  tat  the  flue  odjustment  nnnoee  eestti 
is- known  as  Uit  Uvtr  armttiment,  that  is  to  say.li 
cylinder  Into  which  the  objective  Is  sorewed  ts  nia 
and  depressed  by  a  lever  and  fine  thread  'kerev ;  tkii ' 
the  only  reliable  form,  and  the  only  one  I  know  that  ^ 
o  esntral  li/t.    The  points  wherein  to  test  saeb  as  I 
strument  is  its  methtmiaU  parU  win  be  for  the  tex  i 
ooorse  motion.    Apply  the  {in.  objective  and  UIubIM 
by  the  mirror,  core  bdng  token  that  the  light  Its 
oblique ;  to  Insure  this  puce  the  lamp  in  front  ondi 
the  same  plane  as  the  mirror,  and  inclise  the  mime 
as  angle  of  46°,  the  light  will  then  be  thrown  throagkl 
obJect—a  diatom  Is  about  the  beat— and  with  tha  w 
milled  head  ooietnlly  teens,  and  note  It,  by  raloiat ' 
depressing,  the  objeot  vanishes  In  o  direct  fiiie  anA  • 
from  the  edge  ot  the  flald.    The  some  test  aboold  1 
used  terthe  flne  adjustment ;  this  should  toena quick  si 
sharp  without  the  oMeet  moving  from  the  put  at  II 
field  of  v)ew  H  occupied  in  the  first  Iqstaaoe.    Such  I 
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LStmnieiii  with  *  lia.  uid  |In.  object  glmsseB,  *  lire  box, 
M^e  plats,  and  thin  glaaa  corers  irill  ba  all "  Sabbas '' 
^qoirea  tor  a  commencement.— C.  C.  S. 

t^aaSll— THE  UlCBOSCOPE.— "Babbai"  haa  aaked 
Is  qnaatton  ot  another  oorrespondent,  and  it  >«  almoat 
breach  ot  conitesr  tor  ma  to  reply  thereto.  A  tew  words 
lar  be  excoaed  perhapa.  The  nnlTersal  mioroaoope  of 
nuth  ft  Beck,  the  <'8tadent"ot  Menrs.  'Wheeler, 
arker^aneer,  Ac,  Ac,  ad  Ub.,  wOX  be  cheap  and  talrljr 
ood.  Field'a  Societjr  ot  Arts  la  a  talr  initrament  and 
err  aheap  (£S8a.)  But  I  think  the  cheapest,  and  for 
a  price  the  beat,  ii  one  made  by  Winapear,  of  Hall, 
in.,  iin.,  and  ^In. ;  good  objectives  and  a  nsefnl  stand 
or  £5.  An  application  throng  the  Sixpenny  Colomn 
Tonld  find  either  of  these  gentlemen.— H.  P. 

C4a64J— ECLIPSE  OF  THE  HOON^Ihope,  tor  the 
laia  ot  the  qoeriat,  that  abler  pens  than  mine  will  also 
(^ta  an  explanation  of  the  interesting  phenomenon  to 
nrhioh  ba  calla  attention.  The  reason,  I  believe,  that 
re  see  that  part  ot  the  moon  a<  oU  which  is  immersed  in 
h»  ahadow  of  the  earth  ia  that  the  son's  light  is  re- 
rswted  or  bent  by  the  earth's  atmoaphere  u>  each  ■ 
ray  that  part  of  it  falls  on  the  moon,  aUhoogh  the  earth 
I  between  it  and  the  son.  "Lnnar"  will  see  that  this 
:ght  arises  from  an  entirely  dilTerent  cause  from  that 
ean  OB  the  shaded  portion  ot  a  nearly  new  moon,  which 
I  aliaply  doe  to  TtJUcUon  from  the  earth's  anrtaee.  The 
»d  colonr  ia  eansed  by  the  aui'a  rays^ssing  obliqnely 
brotigli  the  vaiioos  snata  ot  the  eantrs  atmosphere  in 
he  same  way  that  we  have  red  tints  at  sonset  and  snn- 
ise.  The  earth,  on  the  13th,  most  have  represented  a 
Ingolar  appearance  from  the  moon.  It  would  have 
ppeared  aa  a  black  globe  (ot  coarse  entirely  hiding  the 
an)  surrounded  by  a  lominoas  red  ring. — Algol. 

C4S8S.]— miSH  MOSS.— It  Is  used  for  jellies,  feeding 
attle,  siaing  yam  or  papar  pulp ;  in  Bavaria  for  clarify 
Dg  beer.— BcBiuuux. 

{4ase.l— TONQA  beam  WOOD-or  better,  Tonquin 
lean  wood,  does  not  coma  from  the  same  tree  which 
iredneea  the  Tonqnin  bean,  aa  its  common  name  might 
ead  anyone  to  suppose;  but  tram  a  straggling  sea^aide 
ihmb  of  Tasmania.  Its  odour  ia  similar  to  that  ot  the 
ronquls  bean,  hence  the  naoM.  The  botanical  name  ia 
UysHa  bu*lfMtt,I>c^)»aa order, or  Apocynes.  Samples 
rare  exhibited  in  Um,  in  the  Tasmania  court.  At  the 
aat  Paris  exhibition  Ooehin  China  presented  samplea  of 
>ark  ot./liy«iaa<ioni(a, quoted  by  Hr.Eng.  Bimmef labia 
'  Book  of  Perfumes."  Among  the  novel  odorous  pro. 
lucts  it  may  be  the  same  planC— BnaxASDn, 

C4Ma.1— BEASIKOSFBOH  THE  GLOBES.— "  Keith 
m  the  Uae  ot  the  Olobes  "  ia  a  moat  excellent  authority 
inthaaabjeet.  Tlielaatedition,a8giveninMesBrs.Ijoag- 
nan's  catalogue,  eorrected  to  January,  1870,  is  enlarged 
md  imptored  by  Protesaor  Taylor,  La  Mesarier,  B  JL.,  and 
laoob  aOddleton,  price  6s  6d.  The  variation  of  the  com- 
>saa  is  about  10°  to  the  west.  In  the  year  1866,  wishing 
a  know  the  exact  variation  ot  the  eompaaa,  I  addressed 
1  note  to  the  Aatronomer  Boyal,  and  he  very  politdy 
tnswered  it.  If  "  St.  E."  would  do  the  same,  giving 
Us  locality,  he  would  no  doubt  be  slmQarly  treated. 
Mr.  Proctor  and  F.BJL8.  have  also  given  the  varia- 
tion in  these  eolnmaa.— T.  S.  H. 

MSIS.]  — VABIA-nON  OF  THE  UAONETIO  NEEDLE. 
—During  1868.9  the  westerly  declination  <ii  the  magnetic 
Bpedle  was  observed  at  nine  stations  In  the  northern 
counties  ot  Scotland— Nairn,  Elgin,  Banff,  and  Aber- 
leen.  The  diffeience  found  was  thieeHiaarters  of  s 
legree,  and  the  mean  of  all  —  itp-t.  In  the  south  of 
England  it  Is  1»^6.  FVom  these  data  "  St.  E."  may  find, 
]y  interpolation,  the  declination  at  any  intermediate 
liation.— H.  L, 

[48««.]— WEIGHTS  OF  CHEUICAL  SOLUTIONS.- 
I  really  cannot  undertake  to  work  out  calculations  except 
irhen  ther  relate  to  matters  vrith  which  I  am  mysuf 
teallng.  Like  our  triend"F.BJi.8."Ihaveaveryatrong 
&bhorence  tor  **  doing  aums."  It  is  easy  to  extract  from 
:hemlcal  books,  such  as  Btorer's  "  Dictionary  of  Solu- 
bilities," tables  showing  the  amonnt  ot  each  salt  present 
in  solution  at  varying  temperature,  and.  In  soma  cases, 
tlso  formuUs  tOr  calculating  the  quantity  at  any  density 
or  temperature;  bnt  these  even  would  not  give  such  in- 
[ormation  as  is  asked,  because  they  relate  to  pure  sub- 
stances, while  soda  ash  is  a  conunendal  body  of  irre- 
gular composition.  Thus,  60°  Twaddel  Is  sp.g,  1-860.  A 
solution  of  caustic  soda  at  ordinary  tampaiatnre  at  thia 
denaltv  would  contain  some  16  par  cent.,  ot  carbonate  ot 
soda  about  M  per  cent. ;  but  a  solution  of  soda  ash  of 
Uiis  strength  would  give  very  dIAreat  prodncta,  aooord- 
Ing  to  its  own  composition.  "Alkali"  would  do  weU  to 
rxpsrisMiil  on  the  subject,  tor  information  so  gained  la 
tar  more  valuable  and  eadmlng  than  out  and  dnisd  state- 
nents.— Sieiu. 

[«47.]— TUNING  BY  EQUAL  TEMPERAMENT.— 
[  have  heard  ot  French,  Latin,  and  German  "  witboat  a 
naster,"  bat  I  never  beard  ot  taaing  ditto.  Who  eoa 
uplaln  saeh  a  thing  coaeiMty  ami  mticMie  1  And  who, 
unong  yoarreaders,exoept  "AWoaU-be  Taner,"  woald 
wade  Uuroagh  it,  even  it  yoa,  Mr.  Editor,  woaU  giant 
the  requisite  space.  Let  a  "Would.be  Tuner"  pick  up 
any  dm  square  at  a  broker's,  or  auction  room,  and  take 
lessons  la  tuning  ot  some  competeat  taner  for  a  twelve- 
month. Both  Instraments  and  tanersawarm  in  London; 
80  he  can  have  ao  dUBoalty  la  that  respect.  Let  him 
practise  live  or  six  hoars  a  day ;  then  let  him  article 
hlaselt  aa  aa  Improver  for  two  or  three  years,  at  a 
aomima  salary;  or,  talUng  the  Utter,  at  ao  sakiy  at  aU: 
when  U  his  ears  have  no  ooasUtaUoaal  defect,  be  will 
be  able  to  go  out  Into  the  world  and  take  his  chance  of 
a  crust  with  the  rest  ot  as.  I  know  no  other  mode  of 
obtaining  his  wiah,  aaleas  he  haa  the  advanUge  which 
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_  !•  wiu,  ynisas  oe  nae  ue  aavanuge  wnicn  ^w—  tnMns  or 
1  possessed  in  my  yoath  of  having  the  ran  ot  a  Urge  ?^^  m""™b  or 
Uctory  with  over  100  planoe  in  it  in  rarioas  itages  ^       [4860.]- AMI 


Imving  the  aagU  A  B  C  =  160°; 
lad  the  sides  A  B,  B  C,  equal, 
>ach  representing  in  magnitude 
kod  diraetion  a  force  of  lOOIb. 
Then  the  diagonal  B  D=  the  le- 
lultant  ot  tfacM  two  tones. 


From  D  draw  O  E  at  right  andes  to  B  O  -, 
TheangUDEOcM°;  I  CD  ^w-aOO^j,  ^ 

=  60°. 

.-.  D  B  0  •:  i  an  eqaUateral  triangle, 

aadDB>iDCi=^AB  =  60. 

(Enc.  147)DO-DEi^FC*->86-6  nearly. 

100  -  86-6  =  B  E  =  IS*. 

BD>:c.BE<-t-DEa=r 

-  Vi-V  +  BOa  =  2679-66 

B  D  -  VaOTS-se  =  61-7,  4c. 

Besnltant  -  61-7,  ftc. 
Draw  figure  similar  to  the  above,  making  the  given 
angle  130°.    Let  A  B.  B  D,  represent  as  before  forces  re- 
spectlTely  of  6aUi.  and  1601b. 

In  triangle  C  E  D  =  angle  C  E  D  =  SIK  (OossL) 


Angle  O  D  C  < 


l-£40 


=  60°,  and  D  0  E  -  80°. 


,-.  tor  aame  reason  as  above,  CD=lCD>sJAB-:80 
and  C  Et  >^  60>  -  80>  ^  8600  -  900  >°  asOO  (Enc.  BB., 

L47).  

0  E  -  v'  3600  =>  60. 

BB«160-80=il80 

(Bao.  1. 47)  B  C>  <•  B  E>  -t-  C  E>  > 

=  lSO>-l-60>  =  8800-i-a600  =  16900. 

B  C  =  v'  16000  =  140  (nearly). 

P.S.— It  I  mistake  not  the  above  qnesUons  are  proposed 
by  a  private  stadeat  pieparlag  for  the  London  Mstrl- 
calation  Kiamlnatlon,  and  are  taken  from  Newth's  1st 
Book.  Pray  allow  aie  to  inform  "  Arnicas  "  that  he  can- 
not hope  to  pass  the  above-mentioned  examination  by 
working  from  thia  book.  Better  get  Newth's  larger 
work,  or  better  atill,  Warmell's  "  Mechanics'  Hydrosia- 
tics,  &c.,"  pnbliahsd  by  Groombrldge.  "Todhanter"U 
excellent,  but  requires  a  knowledge  of  trigonometry, — 
G.  H.  W.  B. 

[4848.]— PBOBLEM.— From  Enc.  L,  86,  oonstmctiag 


as  in  fig.  1,  angle  B  A  D  >=  60.  I  eonolade  that "  <^  <*  a 
rif  M-oapkd  tnangU  ons  cMglt  —  80°,  Ou  oypoHU  ride  — 
ha^f  tlu  kyvothetnue,"  hence  (problem  A)  resnlUat  ot  two 
forces  of  100,  meeting  at  an  angU  of  160'  (e.  fig.  9),  I 
have  A  E  -  60,  B  E  »  ,/iao>  -60>=  8-a6,E  C  =  100  - 
BE,  ACl-ABi-t-EC  hence  A  O  -  61-76.  Anala- 
gons  solution  for  the  second  problem  (r.  fig.  8).— Bxa- 

XABSni, 

[4868.]  —BO AD  MEA8UBINO.— In  answer  to  " J.  T.  8." 
reUtivo  to  the  above,  1  can  inform  him  that  the 
machine  asaally  used  by  the  Metropolitan  Police  for 
such  purposes  (as  in  case  of  dUpntes  with  cabmen,  Ac.) 
la  a  singU  wueel  mounted  in  a  light  frame,  with  a 
handle  to  push  and  guide  it  with,  and  a  connecting  rod 
in  gear,  with  a  tew  wheeU  which  are  under  a  dial 
marked  with  the  miles,  furlonga,  and  10  yards;  two 
hands  or  pointers  show  the  distance  traversed  by  the 
wheel.  I  Delieve  the  pedometer  it  only  used  by  amateur 
walkers,  and  requlree  to  be  regnUted  aocordinB  to  the 
stepot  the  wearer,  and  even  then  U  not  entirely  to  be 
depended  upon  for  any  degree  of  accuracy.- Tomrxa. 

[4866.]— ABT  DEGREES  AND  MATRICULATION 
EXAMINATIONS Having  had  much  to  do  with  re- 
gard to  the  HatricuUtiott  Bxamlaation,  London,  1  feel 
competent  to  answer  "Beriro."  The  subjeota  required 
are,  algebra  (i.  quadratics),  arithmetic,  geometiy 
(Euclid  i.v.),  mechanics,  optics,  hydrostatics,  chemistry 
(non-metallic  elementa,  oc.),  Latin,  French,  Greek, 
English,  also  history  of  Greece,  England,  Roman 
Emidre,  te.,  but  by  application  to  Dr.  Carpenter,  18, 
8avule-row,  "Beriro  "  would  get  a  syllabus,  with  reqiusite 
information.  The  fee  U  ti,  Umea  ot  examination, 
Janaary  and  June.  1  know  of  no  degree  that  can  be 
obtalnedla  England  without  matricuUtlng.  A  German 
M .A.,  Ph.  D.,  &o.  Iu>.,  may  be  obtained  any  day,  by  any- 
body, by  payment  of  from  £10  to  490.  Valuable  hinta  on 
nuktricnUtion  will  be  found  in  the  "  AssUtant  Masters' 
Journal "  No.  n.,  Allmaa,  468,  Oxford-street,  price  6d.— 
H.W.  B. 

[4S6&]— COPAL  YABNISH.— "  A  Youth"  might  add  a 
quarter  ot  a  pint  of  japanners'  gold  size  ;  if  etlfl,  a  litUe 
turps:  but  at  the  same  time  cannot  aaderstaad  good 
varaian  act  d^rlngnnder60  hours.  Think  he  must  nave 
got  soma  linseed  oil  in,it  salt  never  will  be  good.— Ohb 

a  TBS  TRiJlX. 

C4S6&]— COPAL  VARNISH.— Yonr  vanish  U  none 
the  worse  lor  drying  so  slowly,  but  much  more  UabU  to 
stand  wdl.  If  you  wish  it  to  drr  quicker  put  in  a  littU 
liquid  dryers  (terebine)^Ua  will  hasten  its  drying,  and 
not  destroy  the  gloss.- H.  O.  O. 

[4858.1— AMBER  BEADS.- 1  do  not  know  of  any  way 
to  polish  amber  beads ;  but  to  distlngniah  resl  from  false 
ones,  take  a  piece  ot  silk,  and  after  warming  it,  rub  the 
bead  with  it  lor  a  short  time,  and  tbea  place  a  taw  aaiall 
^eoas  ot  paper  or  feathers  oa  the  table,  and  briag  the 
excited  bead  aear  them;  it  it  be  realamber,  and  the  pro- 
cess quickly  pertonaed,  the  feathers  or  paper  will  be 
attracted.    It  U  best  to  hold  the  bead  wiOt  a  pl( 


iao»vPf 

sealing  wax.— F.  Wixjna.  ^ 

AMBEB    BEADS.— "L's"  beads  are  most 


progress,  among  which  I  could  tune,  ander  my  father^    likely  only  imitation  ones,  for  the  great  majority  of 

tuperintendence.    "Would-be Tuner"  knows  best  the    ""'" — '■" — ■—"-•■ — •■ »•-' — '-* • 

(acuities  be  possesses  In  thte  respect.  I  have  supposed 
l>e  has  literally  none,  and  have,  therefore,  given  him  the 
best  sdrice  is  my  power  under  such  elroamstances.— 
IV.  T.,  Fiaaofoite  Toner  and  Repairer, 

liStt.] -PBOBLEM.—  Draw 
the  paraUalogram   A  B   C  D, 


made 


watca,  Of  coarse,  u,^-  -»••  i 
tareiT-H.  0.  oT  *««T«**^ 


naphtha, 
tor  tino- 


bataei' 


beads  sold  tor  cloaded  amber  are  but  a  mixture  ot  gums, 
which  are  soft  and  also  easily  amalgamated  with  tatty 
matters  aud  become  dull  aad  dirty  oa  the  surface  aa 
well  as  scratched.  The  false  amber  is  easily  shown. 
Scrape  a  small  portioa  of  the  suspected  material  to 
powder,  and  if  it  dissolves  in  turpentine,  whether  hot  or 

cold,  it  is  not  amber.    Real  amber  has  a  smooth  dean         ^„^  ,„  .„  „„  ^„  ^,  ^ 

feel,  and  doeanot  scratch  r«»dlly._  ^tty  powder  will  between  the  holes  to  form  the  port.    He  saya  he  has  no 

'"  tooU  and  knows  nothing  of  the  work.    I  should  give  it 

to    a  workman    to    do  under    the  olroamstsaces. — 

O.W.A, 
[4888.]— WEAK  EYES.— A  very  elBoaaloas  way  ot 

streagtheolog  weak  eyes  U  to  dally  poor  into  tbem 


[4361.]— METHYLATED  SPIBIT.-MethTUted  spirit 
U  made  by  mixing  onepait  ot  tarpeatlBe  with  alne  parte 
of  alcohol  (plaia  spirit  distilled  from  aay  graia).  The 
only  reason  ot  mixing  thetarpentlne  with  the  spirit  U  to 
prevent  its  being  drank  as  a  beverage,  whereby  the 
reveaae  woald  be  afteted.  It  U  allowed  to  be  aaed  in 
preparing  tinctures,  and  for  any  p^moae  connected 
with  medicine,  art,  or  sclenoe. — T.  L.  H. 

[4868.1— LIMEW ASH  ON  MASONRY.— The  lime  being 
an  alkali,  any  acid  ataould  dissolve  it.  The  cheapest  and 
strongest  acid  for  the  purpose  U  the  brown  oU  ot  vitriol 
of  conmieree,  spee.  grav.  1-719,  price  thiee-farthlngs  per 
pound.  Probably  lib.  ofthe  acid  toapallotwaterwoulddo 
the  work  required,  the  wash  to  be  applied  with  a  brash. 
—J.  L.  H. 

(4369.]- EMIGRATION.— The  Government  havebab-' 
liahed  a  small  pamphlet  oa  Emlgratloa  to  AnstrsUa, 

Erice  3d.  It  contains  a  mass  of  valaable  information. 
et  "  Jabber  "  get  It.  Any  bookseUer  can  obtain  it  for 
him,  or  Messrs.  Longmans  A  Co.,  Patamoeter-row,  wilt 
send  it  direct.— F.  R.  Q.  8. 

[437a]— PROBLEM.— I  saraose  "Saabeam"  wants 
the  two  parts  of  the  poU  and  the  base  to  form  a  tri- 
angle. If  so,  the  poU  mast  be  out  46-6tt  from  bottom 
to  touch  the  required  point  in  the  base.— W.  Fbltos. 

[4370.]-PBOBLEM.-64-6tt— B«ACO«  LoooB. 

14870.]—"  PBOBLEM." 
—If  I  understand  "Sun 
Beam's  "  question  aright, 
the  following  is  the  solu- 
tion he  requires}— Let  a  6 
represent  the  poU  100ft. 
long,  and  C  a  point  80ft. 
distant  from  a ;  o  U  the 
point  at  which  the  pole 
is  to  be  cut ;  let  X  be 
the  length  ot  the  part  cue 
off.  Then  by  ''suclld. 
Book  1,  propoaition  47," 
we have)^  r,  tt<^+  a  it 
80ft.,  a  nd  a  0  >-  100— c.    Thus  we  have— 

x»  ,=  aat  +  (iDO-c)i 

a>  »  900  +  10000-900  c  -t-  st 

aoov  »  10900 

m  -    64-6ft.  T.  W.  P. 

[4S75.C— BED  BRONZING.- This  ia  done  by  the  same 
process  as  green  bronalng,  but  osing  red  lacquer. — 

[4876.]— COD  LIVBB  OIL.— "A  Meehanlo"  shoald 
try  milk,  and  drink  a  good  qoantlty  ot  it  in  the  day.  It 
he  flnda  that  It  makes  bis  bead  ache,  as  probably  It  will, 
commence  with  a  winegUastull  or  even  less,  antU  hU 
system  becomes  used  to  it  and  Increase  the  qnaatitT 
daUy.— W.  H.  C. 

[4876.]— COD  LIVEB  OIL.— Let  me  aasare  "A 
Meohaaio  "  that  there  caa  be  ao  better  sabstltute  than 
Oevoashire  cream.  A  Keatiah  triead  ot  aiiae,  a  trades* 
man,  a  fine  tan  (unmarried)  man,  of  the  name  Brannd, 
told  me  that  he  seemed  quite  to  be  slaktug  ia  ooasamp- 
tlon— weak,  hecUc,  «p<Min)>  Ueod,  Ac.  He  waa  ordered 
to  Uke  cod  liver  oil,  bat  bU  system  naoseated  it  atterly . 
He  thea  was  recommended  to  try  Devouahire  cream, 
and  it  thoroughly  re-esUbllshed  him.  At  the  time  he 
stated  this  to  me  he  was  not  stoot,  but  fairly  fleshy, 
vigorona,  and  full  of  work.  I  adviae  "  A  Mechanic  "  to 
eat  it  out  of  a  "slop  basin/'  with  a  dessert  spoon.    The 

Erice  ofthe  cream  now  in  Devonshire  is  Is.  6a.  a  pound; 
1  London,  more;  almost  all  good  dairymen  keep  it  or 
can  get  It.  I  think  I  remember  a  plaoe  tor  it  on  the 
west  side  of  Bemers-street,  Oxtord-steeet,  London.  In 
the  country.  In  a  general  way.  It  U  the  same  price  as 
fresh  butter.  ItUthe  bestlabricator  torthe  MieeU  ot 
existence. — Oxiuel. 

[4876.]— COD  LIVEB  OIL.— The  oalv  sabstltute -tor 
cod  liver  oil  that  I  have  ever  beard  of  is  creaai,  either 
scalded  or  raw.  TUa  U  vastly  more  paUtable  thaa  cod 
liver  oil,  but  not  In  any  way  so  elBcacions.— <).  Yobks 
[4376.]— CODUVBB  OIL.— The  toUowiag  U  a  good 
sobstltnte,  and  very  peUtabU :— A  bottU  ot  port  wine, 
3oa.  of  Isinglass,  and  9oa.  of  sagar  candy.  Put  these 
ingredients  into  a  jag,  and  Ut  them  remain  IS  houra, 
thensetthejugin  a  eauoepan  of  boQing  water  for  an 
hour.  Whan  the  Isinglass  Is  dissolved  ul  is  ready.  It 
may  be  taken  warm  or  cold.— J.  L.  H. 

[4377.]— TEMPERING  BRA0E-BIT8.— Let  "A  Me- 
chanic "  get  Us  brace-bits  aUtUa  hotter  than  a  blood  heat 
in  a  slow  fire,  and  idaage  them  la  a  pall  ot  odd  water ; 
take  them  oat  aad  rob  with  a  Turkey  stoae  dip  oaoae 
part  ot  the  bit  jast  to  brigbtea,  aad  then  hold  the  shank 
of  thabitoveroroaaveryhotpieeeotiron.  Whenhesees 
the  bite  Ut  down  to  a  deep  gold,  an  eighth  of  an  Inch 
tram  the  catting  part,  plunge  in  cold  water  again. — ^W. 

BXXD. 

[48n.]— TEMPERtNG  BRACE-BITS.— "Meohanles" 
brace-bite  aur  be  re-hardeaed  br  heating  them  to  a 
tkod  red  and  plunging  Into  water,  and  drawing  the 
temper  to  a  deep  straw  cdonr.  I  see  so  many  qoestions 
reUtlve  to  tempering  steel  that  a  abort  artlele  from  a 
correspondent  abU  to  do  It  properly  would,  I  am  sure, 
be  aoeeptabU.  There  are  very  often  two  or  three 
queries  in  a  number  reUtive  to  this  slmpU  proceai  in 
practical  meehaalcs. — G.  W.  A. 

[487a]— HOW  LLJ).'s  ABE  MADE.-I  doabt  rather 
aa  "Ambitlona  One's"  query  belag  tmajlds.  If  it  U, 
I  caa  but  say  that  he  mast  exert  niauelt  aad  gain  a 
podtlon  wortnv  of  the  hononr  It  he  wUhes  to  became 
a  D.CX.,  whicli  it  pnrdy  an  honoraiy  degree  conferred 
oa  distinguished  persons.  To  become  au  LL.D.,  he 
must  gothiough  the  usual  academical  coarse  and 
examlsatlonB.--<).  Yoau. 

4379.1  —  BOEING  CYLINDEBS  FOB  MODEL 
lODIB.- I  should  have  thought  that  if  "  Sabbas  "  had 
bedn  abU  to  bore  bis  cylinder  to  his  satisfaction  ha 
woald  oertaialy  have  been  able  to  form  the  steam 
passages  la  it.  I  drill  a  hoU  in  the  Uce  ot  the  flange 
and  meet  it  by  one  from  the  valve  face ;  sometimes  I 
drill  two  holes  side  by  aide,  and  drill  a  series  of  botes  In 
the  valve  face  convaraing  upoa  the  two  paasasee  beneatb 
(of  course  for  an  oblong  port),  and  dup  oat  the  metal 
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-nhile  ojwn.  a  tumbler  of  ooM  water.  For  gores  about 
tbe  evea,  one  of  the  best  remedlea  Is  the  sulphate  at  ziuc 
ointment  sold  in  the  chemist's  shope.— J.  L.  H. 

Ma».]—I^THK^-" Young  Amateur"  abonld  boy 
some  elemantary  work  on  turning,  aar  "  The  Lathe 
and  its  Uses,"  then  he  wouli  not  lad  hinuaU  so  lort. 
To  make  a  quantity  of  baokgaouaon  men  or  ndi  like 
w<>rk,Iathlm  flnt  tnn»o;linder  of  the prapar diameter, 
then  with  a  parting  tool  out  into  the  reanired  nnmberof 
pieces,  which  ahonld  be  wide  anoosb,  or  rather,  thick 
enough,  to  allow  for  Anish.  To  cnnck  these,  use  a 
spring  boxwood  chnok  with  binding  ring  of  a  suitable 
sue,  which  he  must  learn  how  to  make,  as  being  an 
essential  addition  to  his  stock  of  chucks,  first  turning 
tbe  discs  on  one  face  then  on  the  other.  Or,  a  plain 
boxwood  chuck  some  Sin.  or  6in.  long,  with  the  cut  of  a 
coarse  saw  through  it  longitndlnallT,  carried  as  near  to 
the  end  when  it  is  screwed  on  the  lathe  as  may  be  sate 
without  spUttbig  it  In  half,  ending  this  cut  with  a  round 
hole  made  with  a  bit.  Make  an  opening  on  the  face  ot 
this  chuck  slightly  too  small  for  the  discs  to  be  turned, 
open  the  ]«wa  with  a  wreneh,  and  snap  the  work  in. 
nie  spring  of  the  wood  is  quite  sofBdent  to  held  an;- 
^tbing  of  tbe  diameter  of  backgammon  men.— ^.  Iobkx 
X  HWl.]— 8CRBW  TAPS,  ETC^BlelmMaate  of  potash 
.  ■'  wul  case-harden  iron  screws  of  small  diameter;  sofft- 
dsntlT  so  that  ther  will  cut  a  steel  die  (carefully 
softened)  if  they  are  nsed  with  a  light  hand.     ShaM 

Vthe  screws  first  like  a  tap,  and  when  very  red  hot,  avply 
plenty  of  the  potash,  and  plunge  into  cold  water.  Iftfiey 
get  too  brittle,  they  must  be  tranpered. — Q.  Tobks. 
CffiSS.!— BTEAU-TIGHT  JOIKT.— U  W.  Beed  woold 
mix  a  Uttle  red  and  white  lead  together,  get  some  hemp, 
twist  it  loosely  together  in  the  sliape  ot  cord,  or  the  size 
he  wants,  work  the  lead  well  into  it,  lay  it  on  the  man- 
bole  door  Joint,  than  screw  it  in  Us  place,  he  will  find  it 
ateam-Ught^J.  O. 

r<S9&l— 8TKAM-TI0HT  JOINTS  TO  MANHOLE  IN 
BOIUSB^-If  W.  Reed  would  get  apiece  of  tin.  lead  p4ie, 
or  iixu,  aceordlog  to  slae  of  boiler,  then  solder  the  two 
ends  together,  then  flatten  ont  the  pipe  and  make  it  fit 
round  the  lid  of  boiler,  afterwards  place  some  Rood  red  and 
white  lead  on  1>oth  sides  of  level  collar,  then  bolt  it  down 
and  screw  up  tight,  wliioh  wiU  prevent  any  farther  escape 
of  steam.— J.  W.  H. 

[«»a]— MSLTING  8PELTEE  FOB  BBAZINO.— 
Borax  is  commonly  used  as  a  flux  in  brazing,  though 
even  wtth  this  "  Deeslde  "  may  find  a  dlffleultv  in  brazing 
brass  to  wrought  iron.  Tbe  brass  pipes  nave  to  be 
specially  made  for  the  purpose  I  believe.— Q.Q.  R. 

[4887.]— SCREW  TOOLS  FOR  SCREW  FLATE8.— 
If  "Faber"  wants  to  make  a  set  of  small  taps  for  his 
screw  plate,  let  him  foige  some  tin.  square  saw  files,  or 
let  him  get  some  cast-steel  about  a  8Snd  part  of  an  inch 
fuller  than  the  holes  in  his  plate,  soften  them  (by  mak- 
ing them  red-hot  and  burying  in  dry  aahes),  and 
then  screw  them  about  U  in.  In  length  with  hla  plate. 
After  screwing,  file  them  tapering  square  }  of  an  ineh, 
jnst  leaving  the  notches  of  (he  thread  on  the  angles, 
and  harden  and  tamper  the  same,  as  in  answer  to  "  Me- 
ohanio"  (4377),  only  let  them  down  to  a  vary  pale  straw 

oolou. — W.  Bs«n.  

[M89.]  —  INTERNALLT-OEABED  I<ATHB.  —  The 
droles  of  holes  on  the  outside  of  the  tntemal  wheel  are 
intended  for  a  dividing  plate  for  wheel  cutting  or  orna- 
mental taming,  exa<it&  the  same  as  any  ordinary 
single-geared  uthe  would  have,  and  are  used  In  con- 
jonctlon  with  the  spring  index.  Upon  examination,  the 
internal  wheal  of  my  lathe  appears  to  have  had  the 
teeth  oast  in  it  (most  probably  from  a  metal  pattern), 
and  the  bottoms  of  them  have  bean  deaned  out  with  a 
flat-bottomed  drill  to  form  the  oiroolar  iMttoms  of  the 
teeth  (they  are  represented  square  in  the  drawing  by  mis- 
take, and  as  the  wheels  stand  I  have  14  teeth  Instead 
of  la  as  explained),  and  the  points  have  been 
<*  (<n>ped "  by  the  turning  tooL  "Deesfde"  win  see 
that  it  is  impossible  to  cut  this  wheel  with  a  revolving 
cutter,  because  there  Is  no  "  tharongbfare  f  therefore,  I 
would  soggest  a  plan  by  which  I  think  he  wiU  Iw  able  to 
do  it.  Let  him  make  a  tuned  pattern  to  the  dimen- 
aiona  of  the  drawing  (or  redoead  proportionally),  the 
reoeas  in  it  to  Im  eqnal  to  the  diametrical  distance  from 
point  to  opposite  pointof  the  whael (allowing  for  turning 
oat)  whlon  will  be  t  7-16th  in.  Let  him  turn  up 
Uie  casting,  and  by  means  of  the  dividing  plate  drill  a 
series  of  sixty  hotUs  on  the  circumferesice  ot  a  circle 
whose  diameter  is  6  U-ltth  in.,  lust  a  shade 
larger  than  the  pitch  line  Sfln. ;  these  nolss  form  the 
bottoms  ot  the  teeth  and  the  metal  between  the  edge  of 
the  hole,  and  the  circumference  of  the  recess  is  then  to 
be  chipped  away  neatly  and  so  forma  the -tooth.  Hecan 
"alot-driU"  the  teeth  if  he  lilws,  and  then  only  the 
comers  will  have  to  Im  rounded  with  the  chisel.  Tlie 
size  of  the  drill  is  S-lOth  of  aa  inch.  I  think  the  above 
is  a  praoMcal  way  of  going  about  this  Job,  and  is  the 
method  I  should  pursue  if  load  it  in  hand.  It  any  other 
correspondent  can  snggest  a  better  I  am  sure  "  Dee- 
side  "  will  bo  obliged  to  him.— O.  W.  A. 

[4400.]— UICROSOOPIC  OBJECTS,  DIATOMS,  Etc. 
— Diatoms  are  everywhere.  Perhaps  Weymouth 
would  answer  "Hunter's"  purpose  as  wsll  as  most 
places.  Seaton,  in  Devonanire  is  also  a  good  micro- 
soopic  groond.  There  are  chalk  clilSk  plenty  of  aea- 
weeds,  oorralines,  sponges,  and  someumes  a  cattle. 
Exeter  is  close  at  hand,  with  Budleigh  (where  there  are 
plenty  ot  diatoms),  and  the  Exe  mead  at  Woodbnrv. 
Dorchester  is  hard  by  Weymouth,  and  its  chalk  aflbrds 
an  abondanoe  of  very  fine  Foramlnifera.  Al  Portland, 
"  Hunter  "  can  secure  fosBH  wood ;  and  in  the  marshes, 
away  towards  Poole,  plenty  ot  mtcroscopic  mosses  and 
lower  algn.  Where  does  "Huntez"  live?  Where  woold 
he  like  to  go  r—B.  P. 

[4403] -MECHANIC&-I  am  really  in  as  great  a  f  og  as 
"  Alyssam  "  apon  this  question.  It  man  be  possible,  but 
I  have  been  always  taught  the  conuary.  No  Hmple 
madiioe  will  perform  the  necessary  work.— 0.  H.  W.  B. 
[440B.]— MECHANICS.— "Alyasnm's"  qosstian  might 
have  been  pat  a  little  moradeflnllely,  -i»v~,-i.,  perhaps, 
U»  real  error  liee  in  Us  tear  of  t'"T^m»'*'"g  on  your 
vmloable  space.  However,  tor  the  aake  ot  iUastmting 
the  mechanical  prinoinle  he  seams  to  have  in  view,  we 
may  sai>pose  the  small  weight  to  astoa  the  abort  arm  of 
slaver,  and  the  larger  weight  os>  the  long  ana.  The 
ratioof  these  arms  would  have  to  be  as  I  to  U.  Ssraose 
the  short  arm  to  be  1ft.,  than  the  long  am  woold  be 
IStt.  Let  a  weight  of  lib.  act  at  the  end  of  the  short 
arm,  and  a  wei^t  of  lOQlb.  at  the  end  ot  the  long  arm. 


By  pressing  the  short  am  down  throagh  a  vertical 
distance  of  lln^  the  end  of  the  long  arm  wUl  move 
through  a  height  of  131n.  We  have  now  to  find  the  pres- 
sure which,  applied  to  the  end  of  the  short  arm,  will 
raise  the  wei^t  of  lOnb.  at  the  end  of  the  irther.  Let 
z  <=  this  presanre  to  make  equiUbiimn.  By  the  prin- 
ciple of  the  lever  we  liave 

Ixl  +  zxl^lOOxia 

l  +  x=^  1,300 

X  =  l,M9Ib. 

If  this  pressure  be  applied  through  a  vertical  space  of 

lln.,  tbe  weight  of  10016.  will  be  raised  ISin.— T.  W.  P. 

[4407.]— MAMMOTH.— "Naturalist"  will  find,  I  think, 
a  nearly  perfect  skeleton  of  the  BUpkai  prinigniiu  in 
the  British  Mnseum.— F.  Wu.xeb. 

[4410.1— TURNING  SPHERES.— "J.  D.  L."  had  better 
try  to  turn  his  billiard  balls  by  hand ;  first  with  practice 
and  a  template.  They  can  be  done  so  easily  enongb ; 
anyway,  they  must  lie  chucked  in  ttoxwood,  and  when 
they  are  nearly  finished,  in  a  chuck  to  fit  the  exact 
hemispliere;  in  which  chuck  let  there  be  a  good  rabbing 
ot  chalk  to  make  them  hold.  Presupposing  that  the  ivory 
is  free  from  scratches,  polish  wtth  whiting  and  water  of 
the  consistency  of  cream,  nsed  with  a  soft  rag ;  dry,  and 
then  use  di^  wliiting:  and  for  the  last,  to  complete  the 
gloss,  rub  with  a  faint  touch  of  clean  oil  on  a  beah  rag. 
—Q.  YosxB. 


Ml 


QUEBIES. 

[4413.]— WBITINQ  INK.— Ooald  some  reader  Undly 
inform  me  what  may  be  done  to  prevent  writing  ink 
from  turning  bad  this  hot  weather^if  there  is  anything 
that  may  be  put  in  it  ?— J.  O.  M. 

[4413.]  —FEED-WATER  HE  ATEB.— Seeing  a  descrip- 
tion of  feed-water  heater  by  "  One  Eye,"  in  yourionmal 
of  July  22nd,  I  beg  to  remind  him  <n  the  great  liability 
to  back  pressure  in  lieaters  ot  tliis  construction.    In 

food  faith,  and  with  every  desire  for  mutual  infonaation, 
would  Idndly  ask  "  One  Eye  "  has  he  ever  taken  dia- 
grams in  order  to  ascertain  the  amount  of  back-pressure 
sinoeoaing  the  heater?  If  he  has  not,  I  would  strongly 
advise  falm  to  do  so,  as  I  am  afraid  what  he  is  gainug 
in  one  direotion  he  may  lose  in  anotiier.  I  am  also 
thankful  to  **  One  Eye  "  tor  his  testimony  in  confirma- 
tion of  the  practicability  ot  raising  feed-water  (by  ex- 
haust steam)  to  213^.  At  the  same  time  I  cannot  help 
doubting  the  economical  eflloiency  of  his  contrivance, 
until  supplied  irith  a  diagram  taken  when  the  feed-water 
is  being  admitted  Into  the  heater.  Would  "One  Eye  " 
kindly  send  me  one  ?— S.  Osomptoh. 

[4414.]— HEIGHT  OF  OBJECT.— How  can  we  ascer- 
tain the  height  of  an  object,  say  twenty  yards  on  the 
opposite  side  of  the  river,  the  width  ot  whioh  river  we 
do  not  know?  The  siinplest  way,  without  having 
recourse  to  instruments  or  algebraic  formuUe  would 
obliga.— Ewatnan. 

[4415.]— CURIOUS  PROBLEM.- In  the  Hhoubh 
MCCBAKIO  for  Jidy  Stud,  p.  4U,  Prof.  Balfour  Stewart 
asks  what  becomes  ot  the  energy  of  the  etiaxoa  ball 
after  it  has  struck  the  target  ?  He  says  it  is  stopped  by 
percnnlon.  Bat  what  would  be  the  result  if  an  **  Irreaist- 
Ible"  farce  came  into  contact  with  an  "Immovable" 
body?— Baoi.  Rvkxa. 

[441«.]—FHOTOOBAFHICAL.— Could  any  of  the 
readers  of  the  Enoush  Mscaasio  tell  me,  tuough  the 
medium  ot  this  paper,  the  cause  of  silver  prints  becom- 
ing such  a  foxy  red  ?  I  <lnd  such  a  dilBcaHy  in  exciting 
the  paper.  It  I  float,  say  a  dozen  sheets,  the  silver  bath 
becomes  discdoured;  in  printing  the  prints  become  a 
foxy  red  J  and  in  toning  they  get  brown  instead  of 
black.  I  have  likewiae  in  my  working  negative  bath 
had  snoh  a  qaantity  of  brown  negatives)  and  noUiing  I 
can  do  to  it  makes  the  negatives  olaek.  If  any  one  of 
oar  readers  can  hdp  me,  uey  will  be  conferring  a  favour 
on  many  more,  who  have  no  doubt  experienced  similar 
dlfllonlUes.— JoHif. 

[4417.]— SAFKTYVALVE  FOR  KITCHEN  BOILERS. 
—I  saw  noticed  somewhere,  sometime  ago,  a  safety  valve 
for  kitchen  boilers.  Can  any  of  year  readers  kindly  tell 
me  themaker.andwhotherthiasafMy-valveanawen  the 
purpose  of  making  the  boiler  absdotely  sate  ?  Mine  is  a 
cast  iron  one.  Isthere  any  possibility  ofexpansionpipes 
becoming  closed,  except  1^  frost? — Ouiomd  Donuta. 

[441B.]— SILVER  COIN.— Perhaps  some  of  the 
readers  ot  the  Eholish  Mzchikio  wUl  Undly  inform 
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mewliattheoglni«,asketohof  whiohl  andoae. 
of  silver,  and  rather  thick.— A  Yoma  Baoimnuu 

r44UU— WATER  GLASS.— WiU  any  ot  yoor  ohemioal 
aoMarlbers  be  kind  enough  to  give  a  form  for  making 
water  glass  ?— Jomiaoii. 

[400.]— TAOUDM  IM  CONDENSING  ENGINE.— I 
ham  a  W-horse  oondensing  engine,  and  by  the  indicator 
I  have  only  lOib.  vacuum.  On  Saturday  we  took  oat 
the  nlr-pomp  piston,  and  fooud  tlie  springs  to  be  a 
anetal  ring  tliat  goe*  inside  the  brass  one ;  and  the  only 
way  to  enend  the  brass  ring  la  to  hammer  the  metal 
ling  larger,  aod  I  think  it  would  soon  go  back  to  Us 
otigiiial  size.  So  we  took  out  the  springs  and  put  laggs 
in  thdr  placaa,  bat  were  pressed  for  time,  and  the  Joiner 
hod  only  deal  wood  by  him,  and  that  not  very  dry.  The 
laggaareSJin.  long,  1}  in.  thick,  and  the  piston  is  18in. 
diameter,  and  it  waa  a  good  lit.  But  to  our  surprise 
we  have  onlySIb.  vacuum- llb.less  than  the  old  piston— 
when  working  a  iiu.  less  than  the  o^riinder.  Can  any 
brother  reader  tell  ma  the  cause  ?  "1110  air  pump  is  in 
the  centre  ot  the  condenser,  and  the  injection  pipe  Is 
at  right  angles  to  the  eduction  pipe,  and  nearly  meets.— 
J.B. 

[4431.]- MAKING  FLANNEL  ADEKRE  TO  BRASS. 
— Any  correspondent  who  will  kindly  inform  me  how 
to  make  flannd  adhere  to  brass  will  oblige. — 
A  SOBScamcs. 


[44S2.]  —  EEVEBSINO  ENOZmCB.— Can  a  prir  i/ 
en^os  (steam)  be  reversed  by  two  oxoesMei?  ia 
answer  through  your  cdumua  will  obUgo  an  oU  e^ 
scrlber.— FiBiADa  Wossoh. 

r44B.]-TO  "MOS."— Would  "Mn»-  gfn  at  fc 
fouowfng information:— My  prlats,  when  finished,  la* 
a  brown  leathery  appearance  imateod  of  that  (!*># 
black  which  we  have  with  profeosioiial  prlota.  I  ft% 
Jabez  Hughes'  tastmatlons,  and  stU  goea  wall  vaiat 
above  rsenlt.  P.B.— What  good  aoeoant  can  old  ni* 
of  silver  baths  be  tamed  to  ? — J.  B. 

[404.1— COFFEFS  APPARATUS  FOB  DISS 
LATION.— Coold  any  reader  give  ma  any  intormfc 
about  Mr.  John  A.  Coffey's  patent  antpaiataalwAst 
lation  ?  There  is  mention  made  ot  it  in  the  lea 
June  Uth,  1870,  page  844,  wbiok  rmt—amUt 
paraOn  oil  which  can  be  haaiod  to  UeO°  FSk,  _ 
Uttle  or  no aopgnsinn  a«d  no  evaporation.  Hstltn* 
been  osad  lor  raising  steam  in  a  boiler,  and  U  <«  >tt 
what  saeeesa  ?  Any  Infanaation  woald  be  si  pas 
service  to  ma,  as  I  cannot  and  tuy  one  who  kaaeiaF' 
thing  about  it.— J.  T.  T. 

[4425.]- MALLEABLE  CAST  IRON.— Thaob  te'i 
sooiate  ot  the  Royal  Sehod  ot  Min  es  **  for  ths  hto 
tion   given  tluroagh  your  valaabl*  Journal  Isst  M 
WiU  he,  or  any  owar  idnd  friend,  M^isvrar  the  Uia 
questions :— where  can  I  get  Dr.  PcTvy^  wort,  Nr 
And  If  I  can  get  the  specmeations  of  patents  OiM 
undertheabove  head  without applytns  penoni^fjl 
If  Onmbeiland  hematite  pig  iron,  C9V  any  otkrM 
first  refined  in  a  smaU  cupola  with  obMxvo*\M 
into  amaU  pigs,  and  afterwards  naelted  in  ladi 
or  pet  tumace,  maltes  good  malleable  eaotingilH 
this  be  cheaper  than  using  fluorie  aeid  ?  aatik 
spar  or  llmestcoe  would  do  as  a  flax  in  the  anla 
cool  oapdas  ? — A  Toovo  Caotbb. 

[4426.]  —  STEAMINO  BONES  P&ETIOOS  > 
GRINDING.— Where  can  a  good  apparatos  be  to* 
and  what  price,  second-hand  ?  In  thare  a  l>ekt«r  bm 
than  steaming  them  ?  What  ixioka  are  pabUawi  i 
the  composition  ot  artificial  maaoraa  ? — Faumvi. 

[4407.]— OASE-HAROENIKO.— WIU  on*  ot  >■ 
practioal  oorreopoadsnts  iulssuiiaa  how  to  eaae-ksria 
the  Inside  slidfaig  eylinder  of  a  poppet  bead  sMoi 
scaling  t  I  have  turned  it  bright  and  smooth  aad  a 
afraid  of  spoiling  it  at  the  laat  momenta— W.  H.  B. 

[4^8.]— COIL.— Ooidd  any  reader  id  me  tfcenere 
propoviions  of  primary  and  secondary  wire  suitable  l« 
a  61b.  coil,  and  the  proper  gaagef— T.  Bvri^M, 

[dOa.]- TINWDia  AMD  BRAZHtO.— Caa  any  oat 
inform  me  it  there  is  a  woefc  poUlsfead  CD  **  Tinaingaad 
Brazing,"  as  I  wish  tor  saou  MonnatiaB  rg9e«tiag  Oe 
tinning  of  copper  gooda  ?— A  Snsacanirs. 

[4430.]— PUTTING  THB  SHOT.- inu  any  bmther 
reader  kindly  inform  ms  ittxX  sise  tiie  pattsms  must  b» 
in  wood  for  ulb.  and  SOD),  ihotf  A  ptstn  snswer  wQI 
anlt.- Bo<nn>  Bbot. 

[4481.]— MENDING  EBONITK  BATH.-I  have  in 
ebonite  bath  ISfat.  by  ISin.,  and  having  hsltha  mistoi^ 
tune  to  place  my  foot  through  one  tills,  woaU  bt 
glad  if  any  of  your  readers  wiU  taU  me  ho*  U>  repair  ita 
same.    I  have  the  broken  parta^-J.  B.  CLiuttox. 

[4481.]— "I80METRI0AL."— "laometroa"    «mr 
his  beat  thanks  to  "J.K.PV  and  la  aorryhahaaat 
understood  his  qoery.    What  he  wanted  waa  the  mt 
tion  the  major  and  minor  axes  of  elUnse  boat  vos 
other,  and  to  the  diameter  of  the  eirola  tohp 
sented.    N3.— I  do  not  wioh  the  lines  of  OTiglM» 
ing  to  be  reduced  to  "  isomatrioal  proportia**' 
the  isometric  representation   of    original    l0Hr 
Isonraos. 

[4488.]— MARKING    COTTON     0LOTa.-4>s« 
oonaspondent  inform  me  as  to  what  is  the  «•• 
nature  ot  the  aoid  or  other  inbatanoa  in  nae  n  t^ 
and  fci«-"»»i"g  works  for  marking  the  diatimsM 
number  or  mark  on  the  (cotton)  doth  bet  or*  pnoss 
to  bleach  it ;  the  mark  being  put  on  so  aa  to  no* 
the  party  to  whom  the  doth  belongs?    ThataM* 
used  will  resist  the  effect  of  boiling  in  time,  tbssSat 
ing  in  spirita  of  salta,  then  boiUngin  sodasska* 
steeping  in  a  sdution  of  hlsanhlng  powder,  tkas  m 
ing  ui  q^rlta  of  salt  again,  and  suadry  waahings  ttsap 
hot  and  cold  water,  andwiU  yet  roUinita  psiqav' 
realatiag  any  dyeing  proeass  to  wliioh  it  may  altoiv 
be  aabjaeted,  leaving  the  namber  abowiag  ootplsUi* 
whit*  gToond.— B.  D.  F. 

I44M.]— TAPS  AND  D  IBS.— Can  aay  leadOTtd* 
if  I  can  make  left-handed  tape  and  dies  ootota^' 
taps  and  dies  for  rigtit-handed  work?    II  '      '' 

icribe  the  siodas  ep«iaaiM^-W.  Saan. 

[4485.]— CHANGING  RED  CORAL  TO  nMX-* 
any  one  tdl  me  if  I  can  weaken  the  ooloar  of  nsiC 
so  aa  to  make  It  pink?    Ifio,haw?— W.  Raao. 

[4430,]- BEE  KBEFINO.— Have  any  improvsoes 
been  made  in  Weodbnry's  frame  hive  ainee  Ilka  <* 
described  in  Payne's  Bee  Keeping  f — J.  B.  W. 

[4437.]— FLUORIC  ACID.— Can  any  reader  infcansi 
whether  fluoric  acid  is  chemically  made  la  Amedft- 
and  if  so  wli&t  iaaboutthe  price  ot  it  ;andif  not  wliell' 
fluor  soar  can  be  got  there,  or  ratlier  is  it  fouul  tbo' 
—J.  K.  H. 

[4488.]  —  COTTON  BPINNDiO.  —  An  "laqoiiw' 
would  fed  obliged  if  your  cotton  spinning  Irieiuis  ^ 
give  their  opinions  as  to  the  following  queelions :— In  • 
single  engine,  4610.  on  the  wire,  eytlader  being  45in.  ^ 
meter,  and  running  140  revolutions  per  niaate.  wbrt 
speed  oaght  a  24in.  doflbr  to  mjDL  also  a  (un.  oar  ding  n»lU< 
inien  the  engine  is  carding  lOaUi.  ot  middling  Amaricu 
par  week?    Also,  what  speed  ought  aMn.Uafcar^ 


taker-ia  to  mn  in  the  same  engine  ?— laoutasa. 

14489.]— MATHER  AND  PLATT'S  PATBRT  FISTOSf 
—I  am  working  one  of  "  Mather  and  Piatt's "  patnt 
pistons,  and  should  feel  obliged  if  any  brothsr 


,-      .  .-  y 

could  inform  me  how  to  take  it  to  pieoea  for  cleaning, 
and  how  to  put  it  together  again.— O.  8.  A 

[4440.]— WHEELS  AND  PINIONS  OF  WATCHES, 
No.  1.— Would  "Horologer"  kindly  inform  aia  has 
many  teeth  each  wheel,  and  how  many  Isavoa  eadi 
pinion  of  a  watch  should  have ;  and  if  a  watch  Ua. 
S-lOlh,  8  size,  should  have  as  many  asa  watch  Un.^lOtii, 
90 size?  Where  are  the  aeven  Jeowla  tawatebaspUoaitl 
In  wliich  sise  watch  is  a  scape  iriied  with  alavea  teaSli 
placed  -  a  fifteen  teeth  and  thirteen  teeth  whed?  As 
answer  wiU  greatly  oblige.— B.  S.  LonOT. 
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M.'] — WATER   BAROMETER I   wonld  feel    ob- 

to  "  ComabiA  "  U  he  would  tiTonr  me,  and  I  am 
lUAny  more,  with  a  (oiler  desorlption  ol  hia  water 
okeiBT,  I  have  been  oxperimenting  with  that 
of  instnunent  (or  the  past  eight  or  nine  years,  aud 
il  be  glad  to  give  a  description  of  mine,  in  which 
Mirv  la  used,  i(  yon  thoaght  proper.  Meantime,  I 
d  l£k0  to  know  what  provision  he  makea  (or  correot- 
lie  tnllnenoe  <^  temperatore  on  his  barometric  tnbe. 
lont  tlsia  it  cannot  be  known  to  what  extent  the  rise 
il  is  due  to  that  or  density.  I  would  also  wish  that 
ritra  'waa  ahown  on  a  larger  aoale,  a«  it  la  too  oon- 
I  in  its  dlTiaiona,  and  eo  to  explain  all  its  parts  and 
Ions  tkat  one  might  ventoretomakea  similar  one  7 
rsics. 

Ua.}  — CROQUBT.— Will  some  reader  gtre  ma  the 
HcalMxa  (or  making  a  set  of  croanat.  I  wish  to  know 
lenKtb  and  thiokneas  of  the  mallet  head,  the  length 
thlokness  ot  the  mallet  handle  (the  thickness  at 
b  end  ot  the  handle),  the  nombor  of  hoops  reqnired, 
.  the  Biie  of  the  opening  in  them,  what  sort  of  wood 
old  tli«  dUBarant  artiolas  be  made  of,  the  simplest 
I  for  inming  a  wooden  baU  perfectly  ronnd,  the  siae 
colom  of  the  balls,  and  in  what  order  are  the  colours 
ited  on  the  starting  posts  ?  I  also  wish  to  know  what 
cUpa   are?— WooDMAK. 

443.]— MOTIVE  POWER  FOE  VBLOCIPEDE.-J 
been  expecting  to  see  some  account  in  your  paper  ot 
~    ~  m  engine  applied  to  a  velocipede. 


higb-presaore       _         . 

1>ol]er  could  be  heated  with  asbestos  (instead  of 
[)  and  oil  lamps.  It  wonld  not  take  abore  1-horse- 
er  to  more  a  four  wheeler,  with  India  rubber  tires,  to 
ry  twopaasengers.  Weight  of  oaniase  to  be  Scwt. 
ess.  Will  any  of  your  oorraapondants  Kindly  suggest 
>  of  eopper  Ixnler,  cylinders,  size  of  tank,  probable 
t  and  whether  practicable  without  danger?  All  bioyole 
1  velocipede  riding  is  attended  with  great  labour, 
lolx  i4dls  seriously  on  hilly  roads.  If  some  small  com- 
et oontriTance  can  be  osed  as  a  motive  power,  aud 
e  from  danger,  there  would  be  a  ready  sale,  which 
nild  amply  repay  the  ingaanity  ot  the  fortunate  in- 
ntor.  Awaiting  iniormation  on  the  above  subject.— 
loa.  BTaMaopi. 

[dAdd.]— JSLLT-FI8H  IN  8T0NB.— The  slabs  used 
r  paving  London  Bridge  are  spotted  with  greenish- 
Ilow  marks,  ot  varying  shspes  and  sizes.  A  friend 
Us  me  these  spots  are  ue  petrified  bodies  of  jelly-liko 
i\i  imprisoned  during  the  formation  o(  the  rook  from 
hioh  thaaa  slabs  were  eat.  Is  this  really  so?  I  wish 
>nia  of  our  correspondents  would  teH  me  something 
lont  Uiem.— MxDOBA. 

C-M45.]— A8PHALTE  FOR  OARSEK  PATHS.— Can 
.y  one  tell  me  if  I  can  use  asphalte  for  garden  paths ; 
lat   would  it  cost ;  and  how  do  yon  lay  it  down  t — 

uBBAS. 

[4446.]— MOUNTING  MICROSCOPE  OBJECTS, 
re. — What  is  the  best  method  of  mounting  tho 
^titers,  or  Whoelbearers  ?  Has  any  one  tried  the 
laU  rubber  rings  as  cells  (or  monntiug  in  liquid  ? 
uw  do  they  answer  ?— H.  U. 

(.4M7.]— BOOIE  ENOINES.— Someof  these  have  been 
L  nse  on  the  North  London  line.  Are  tl^ey  any 
Ivsntage ;  and  do  they  save  anything  ? — Blezpcb. 

C4448.]— TRUE  MSRISIAN^WiU  some  of  my  fellow- 
mderg  explain  the  best  way  to  dnd  the  "  True 
erldlan,**  and  also  let  me  know  how  much  diderenoe 
there  between  thapresent  magnetic  meridian  and  that 
186U  ?— youiia  SoHvaxoa. 

[444B.1— RESTORINa  FRESHNESS  TO  FILTERED 
ATEB. — I  have  a  most  exoalleat animal  oharcoal  Otter, 
lioh  gives  a  good  supply  of  perfectly  pure  and  trans- 
irent  water,  but  it  drinks  "  (tat,"  aomethlng  like  water 
ilcta  bds  been  boiled.  I  shall  (eel  greatly  ohUgad  to 
ly  of  yonr  seientillo  correspondents  it  they  will  in- 
rm  me  o(  the  best  means  of  restoring  freshness  to  the 
ater,  by  passing  it  tiirongh  a  strata  of  some  other 
aterial  alter  it  has  been  lUtered.— F.  P.  S. 

[44M.1-TO  "  8I0MA."-Wm  "  Sigma"  please  ^ve 
e  a  little  information  respecting  the  Smee  and 
ichromate  batteries  ?  I  have  noticed  that  in  the  former 
tere  are  two  large  sine  plates,  with  a  platinised  silver 
ate  between,  torthenegative:  while  in  the  Bichromate 
icre  are  two  large  cxrbon  plates,  with  a  small  zinc 
Biwaen — the  two  batteries  appeajring  to  me  to  be 
lite  reversed.  Now  what  I  wish  to  know  is — Firstly— 
re  the  conditioas  altered  because  the  plates  are  re- 
•rsed,  and  do  tfa:  two  batteries  resemble  each  other  in 
ortdamt  aaoondly- Whieh  la  the  most  powerful,  and 
Alntainait^owertbelongest.andhowlang?  Thirdly— 
liioh  la  the  most  economical  in  working  1  Fourthly— 
re  there  any  advantages  in  eitliar  over  the  other  ?  and 
stir,  ought  the  zinc  to  be  amalgamated  with  mercury 
r  the  Blohromate  ?— M.  R.  C.  8,— A  Naw  Sitsscbibbb. 
Cd«l.J— MOULDS  OF  C0IN8.-Can  any  oorrespon- 
int  inform  me  with  what  substance  I  can  make  small 
eulds  or  Impressions  of  coins,  so  as  to  plate  them  with 
pper  with  a  battery  ?— F.  Wujlbb. 
[4452.]  —  LIGHTNING  CONDUCTOR— I  shall  be 
luoh  obliged  11  one  of  your  kind  contributors  will 
kvour  me  with  particulars  of  a  lightning  conductor ; 
hat  kind  ot  material  is  most  snitaUe  for  the  purpose ; 
nd  the  beat  way  to  fli  it,  Ac— Iboh. 

.A^.',=5^''fTBD  on,  BAOXaROUND  FORPHO- 
OORAraSRS  USE.— wm  any  of  year  readers  in- 
mn  me  how  to  prepare  a  backgronnd  h>  flatted  oil  for 
AotograpUc  parauees,  to  roll  upon  a  stick  »  I  have  one 
na  stretcher,  711.  by  6ft.,  whio^  I  prepared  in  the  (ol- 
JS"?  n>aaner:-  Ist,  by  Ucklng  the  canvas  to  the 
Vetcher ;  2nd,  giving  it  a  coating  of  common  size  -,  and 
.  .P"™,'"8  it  with  two  coats  of  ordinary  slate  colour 
Unt.  But  the  difflculty  I  experience  is  this— in  the 
f"?.T?*jf"  "'""nvas  slackens,  and  in  the  dry  wea- 
!«•  it  tighten^  which  I  think  U  quite  the  reverse  with 
I*  canvaa  without  the  paint.— Tipo-Pboto. 
^<S4.]-BLA0K  JAPAN  COACH-WORK—Pethaps 
me  of  our  readers  can  inform  me  how  to  make  black 

rn  (or  coach-work  ?    It  they  can  I  shall  be  gratelul. 

J;*»0-MANUPAOTCRE  OF  HARD  SOAP.-Would 
^brother  reader  instruct  ma,  through  the  columns  of 
Jr  HBOHajno,  the  simplest  form  of  plant  to  adopt  In 
•  mannfactnro  of  about  haU  a  ton  ot  hard  soap  per 
jet  Anything  connected  with  the  manufacture  of 
■istis  soda  departmeU  of  it  not  neoeaaary  to  exphOn, 


as  I  am  thoroughly  conversant  with  that  myself. — Old 
Dip. 

[4466.]— PLUMBAGO  BOTTLE  BATTERY.— I  will 
thank  your  able  and  sclentiflo  oorrespondent "  Sigma  " 
to  have  the  goodness  to  ialonn  me  where  the  plumbago 
bottles  for  battery  purposes  can  be  got,  and  the  probable 
cost  of  each,  or  irith  the  zinc  and  binding  screws  com- 
plete.—Eusctbo-Maokbt. 

[44S7.]— STEAM  BOILEB.— I  have  a  steam  boUer 
about  30-horse  power.  I  require  two  distinct  classes  of 
steam  olT  It — via.,  one  class  at  501b.  per  inch,  the  ether 
at  SOlb.  per  inch.  Would  some  brother  reader  kindly 
say  how  I  may  obtain  it  ?  Is  there  such  a  thing  ae  a 
reducing  valve  to  be  had  which  wonld  have  this  effect  t 
—Old  Dip. 

[4468.]— LIQUID  HARNESS  BLACKI>W.  —  Wonld 
some  of  your  Bind  readers  give  me  a  good  receipt  for 
making  the  above  ?— B.  8.,  Handsworth. 

[4460.]— WHITE  FURNITURE  CREAM.  —  Recipe 
wanted  for  making  the  above.— R.  8.,  Handsworth. 

[4460.]- SLIDE  VALVE,  Etc.— TO  MR.  BA8KBB. 
VILLE.— On  reading  Mr.  B.'s  letter  in  a  back  number  on 
the  lead  of  the  slide  valve,  I  met  with  several  dilliculties. 
In  the  first  place  I  wanted  an  acewratt  description  of  the 
slide  valve  ftself.  Secondly,  I  was  at  a  loss  because  I 
bad  never  board  the  words  "  lead,"  "  lap,"  and  "  travel," 
aoenratcly  delned.  Questions  like  the  following 
oocnrred  to  my  mind.  Where  is  the  "travel  "measured 
from  7  Is  it  the  "  throw  "  of  tho  excentrtc  1  What  is 
the  distance  between  the  port  holes?  What  is  the 
"  lap  "  ?  '•  Where  is  the  lead  measured  from  ?  "  All  these, 
and  numerous  others  still  remain  unanswered  to  my 
mind,  though  I  have  spent  some  time  in  studying  the 
snbjeot ;  and  as  I  am  unable  to  procure  a  good  work  on 
the  steam  engine,  I  appeal  to  Mr.  Baakermle  to  put  me 
right.  At  the  same  time  I  would  thank  him  to  give  me 
a  sketch  of  a  pair  of  exoentries  and  link  motion  slide 
valve  and  cylinder  (8  S-18th  in.  dlametn,  and  6in.  stroke), 
for  a  S-horao  power  road  steamer.  What  I  want  most 
are  the  eooentrios,  link  motion,  and  slide  valve ;  about 
the  cylinder  I  am  not  particular.— Thos.  Watsob. 

[4461.]— SCREW  CUTTING.- Will  "J.  K.  P."  please 
reply  to  the  (ollowing  qneatlons:— I  have  a  4Un  centre 
lathe,  which  I  am  fitting  for  screw  cutting.  Wnat  ^'^'h 
of  wheels  wonld  yon  say  are  the  best  (or  it ;  14  or  IS 
Iiitch ;  and  how  many  threads  to  the  Inch  for  the  leading 
screw  ? — H.Williams. 

[4462.]— STRANGE  PHENOMENON.— Observing  in 
tho  EMOLisa  Mechabic  an  article  headed  the  "Lesi  as 
a  Worker,"  I  write  an  account  of  a  strange  phenomenon 
that  has  come  under  my  own  observation.  About  two 
rears  ago,  while  taking  a  walk  after  dark,  I  happened  to 
be  standing  near  to  a  thorn  hedge,  when  1  observed,  in 
looking  amongst  the  leaves,  a  flickering  light.  Struck 
with  this  appearance,  I  closely  observed  It  night  after 
night.  Isawthe  same  appearance  on  every  green  plant — 
Ilouad  the  same  on  uvorystone  wall;  iadecd,evoi'ythiiig 
tliat  1  looked  upon  disclosed  tho  same  flickering  waves 
of  light.  1  conjeetured  what  it  might  be ;  sometimes  I 
thought  it  might  be  light  absorbed  by  tho  plants  through 
the  day,  and  leaving  them  at  night.  I  also  attributed  it 
to  electricity,  also  to  a  delosion  in  my  own  eyes.  I  tried 
to  show  it  to  some  of  my  acquaintances,  some  of  them 
could  see  it  and  others  could  not.  Since  then  I  have 
observed  it  regularly,  but  cannot  come  to  any  definite 
opinion  regarding  what  it  is.  I  hope  some  of  the  readers 
of  the  Ehoush  Mechasic  will  give  it  a  fair  trial  and 
give  their  opinions.  I  see  it  be^  by  looking  steadily  at 
the  loaves  from  a  distance  of  6in.  or  6in.  upwards,  and  at 
present  after  ten  o'clock  at  night. — Glowwobu. 

[4468.]  -ROTATORY  MOTION.— Can  cold  compressed 
air  be  made  to  produce  rotatory  motion  without  beat- 
ing in  any  way?  If  so,  to  what  pressure  must  it  be  con- 
densed ?—YooMO  Emoihbxb. 


USEFUL  AUD   SOJEFTiriO  NOTES. 


UNNOTIOED    QUEBIES. 


Ib  future,  if  any  query  remains  unanswered  for  four 
weeks,  we  shall  Insert  the  number  and  subject  of  the 
query  in  this  list,  where  it  will  remain  for  two  weeks,  if 
not  previonsly  replied  to.  We  trust  our  readers  vrill 
look  over  the  list,  aud  send  what  information  they  can 
tor  the  benefit  of  their  tellow-oontribntors. 


Since  our  lost  "  Heather  Jack  "  has  answered  2679, 
381^;  "  Housewife,"  8828,  4003 ;  "  Muzzle  Loader,"  40O5; 
",M.  D.,"4I)14;  H.  W.  Heufrey,  S97S;  Bemardln.  «)a2; 
"8.  J.  P.,"  3961;  "U.U.,"  2862,  8913,  8»18;  "Q.  Q.  B.," 
8898;  "  Bogo,"  8813  j  "  O.  W.  A.,"  4011 ;  "  8.  A.,"  400tf. 


4099  Fixing  Odlonrs  in  Cotton  Material,  810. 

4U36  Bounical— Chemical,  810. 

4043  Magnet,  810. 

4044  Air  Gun,  811. 
4040  Harmonium,  811. 

4049  PoUshlng  Copper,  SIL 

4050  Iron  Moulding  Boxes,  811. 
4053  Enlarging  Cartes  de  Vbite,  811. 
4059  Soldering,  311. 

4U60  Vuloanizer,  811. 

4069  Parsons- White  Brass,  811. 

4070  The  Lathe,  811. 

4072  Harmonium  Query.    To  "  Eleve,"  8U. 

4074  Refuse  Lime,  811. 

4076  Natural  SelecUon,  811. 

4061  The  Shiptonian  Velvcipede,  811. 

4091  The  English  Concertina,  SS5. 

4098  Range  of  ProJeotUes,  886. 

4099  Observatory,  886. 
4103  Galvanism,  8SS. 

4106  Clog  Iron  Manhine,  835. 

4107  Enifeboard,  885. 
4113  Gas  Meters,  886. 

4119  Ana8UtioPrliitiiia-PoroasOells,8SS. 

4131  To  BotUe  Frnlt,  ^ 

4194  Folding  Stool  S'"" 

4135  ScrewCutting'*^ 


NEW  USE  FOR  TIA8T.— In  some  localities  large 
quantities  of  beer  yeast  ore  run  off  into  sewers  and 
wasted.  It  contains  from  7  to  11  par  oent  ot  nitrogen. 
M.  Bemler  mixes  abont  100  kiiograuunes  of  the  yeast 
with  about  30  kilogrammes  of  quicklime  aud  10  ot 
gypsum,  and  thus  obtains  a  manure  which  may  be  used 
instead  of  guano.  *y 

ECONOMICAL  PAINT.— Skim  milk,  two  quarts ;  fresh  ' 
slacked  lime,  80s. ;  linseed  oil,  6oz.;  white  Burgundy 
pitch,  3oz.  i  Spanish  white,  81b.  The  lime  to  be  slacked  in  , 
water,  exposed  to -the  air,  mixed  in  one4onrth  of  the 
milk ;  the  oil  in^rhicb  the  pitch  is  previously  dissolved,  I 
to  be  added  a  little  at  a  time ;  then  the  rest  of  the  milk,  \ 
and  afterwards  the  Spanish  white.  This  quantity  Is  I 
snStdent  tor37  square  yards,  two  coats.  v   I 

RENEWING  BIBBOM8.— Old  ribbons  will  look  qatte  ^ 
renewed  it  washed  in  cool  suds  made  of  fine  soap,  and 
Ironed  when  damp.  Cover  the  ribbon  with  a  clean  oloth 
and  pass  the  iron  over  that.  It  yon  wish  to  stlflbn  the 
ribbon,  dip  it,  while  drying,  into  gum  arable  water. 
White  silk  gloves  wash  well,  and  should  be  dried  on  the 
handa  y' 

TO  MAKE  OLD  KID  GLOVES  NEW.— Make  a  thick 
mucilage  by  boiling  a  handful  of  flax  seed ;  add  a  little 
dissolved  soap;  then  when  the  mixture  cools,  with  a 
piece  of  white  flannel  wipe  the  gloves,  previously  fitted 
to  the  hand.  Use  only  enough  of  the  cleaner  to  take  off 
the  dirt,  without  wetting  through  the  glove. 

DYEING  HORN  BLACK.— According  to  C.  BomiU, 
of  Stuttgart,  horn  may  be  dyed  black  by  a  cold  process 
in  the  following  way : — ^Tba  nora  la  first  to  be  soaked  in 
a  solution  of  caustic  potash  or  soda  until  the  sarlaos  ia 
a  little  diasolved,  and  feels  greasy.  Then  the  article  is 
to  be  washed  and  treated  wnli  aniline  black,  after  which 
it  Is  to  be  slowly  dried  and  again  washed.  By  exorcising 
a  Uttle  oare,  we  read  that  eombs  with  fine  teeth  msy  be 
dyed  in  this  way.  The  artioles  look  of  a  dark  brown 
colour  by  transmitted  light,  but  seen  by  reflected  light 
they  are  deep  black. 

THE  WEALTH  OF  ENGLAND.— Mr.  GUdstone 
.:-*«d  at  a  meeting  at  the  Mansion  House  on  Tuesday, 
July  IKu,  ^  ~^  the  animal  increase  in  the  wealth  of  the 
country  amounts  to  4100,000/)ua  a  year,  of  which 
£30,0OU,00O  ore  made  in  the  city  of  London.  Lord  Stanley, 
the  present  Earl  of  Derby,  some  few  years  since,  calou- 
lated  the  increase  of  our  national  wealth  at  the  rate  of 
£uO,00O/)OO  per  annum. 

TRACTION.— The  resistance  to  draught  on  dirt  or 
gravel  roads  is  about  1481b.  to  the  ton. .  On  a  weli-oon- 
structod  macadamized  road  it  is  not  far  from  fl61b.  to  the 
ton.  On  a  good  pavement,  say  granite  or  Belgian,  it- is 
about  331b.  to  tho  ton,  while  on  an  iron  rail  track  it  is 
olb.  to  the  ton.  These  facts  show  tbst  a  horse 
will  draw  about  three  times  as  much  ou  a  macadamized 
road  ss  on  a  common  road,  fonr  and  one-half  times  as 
much  on  a  pavement,  and  eighteen  times  as  much  on 
an  iron  ralL  This  conclusion,  of  course,  implies  that 
the  horse  has  the  same  secure  foothold  in  each  given 
case. 

TEST  FOE  LOGWOOD  IN  WINE.— Lapeyr«re  has 
discovered  that  that  the  hematite  ooutaiued  In  logwood 
yields  a  sky-bine  oolonr  with  aalts  of  copper.  Thus,  if 
strips  of  good  Altering  paper,  Swedish  being  preferred, 
are  placed  in  an  aqueous  solution  of  neutral  acetate  of 
copper,  and  then  dried,  they  can  be  used  for  testing 
wine.  When  a  strip  has  been  dipped  into  the  wine  and 
removed  again,  the  adhering  drop  must  be  made  to  run 
backwards  and  forwards  over  the  paper,  which  is  then 
quickly,  but  carefully  dried.  If  tho  wine  be  free  from 
logwood,  the  colour  exhibited  after  tho  strip  is  dried  will 
be  grey,  or  roso-red  greyish,  but  It  logwood  is  present 
the  tinge  will  be  distinctly  sky-blue. 

ANTIFLAMINE.— A  material  has  recently  been  in- 
troduced at  Paris  under  the  name  ot  "  Antiflamine,"  tor 
the  pnrpose  of  extinguishing  Are  in  the  case  of  accident ; 
it  consists  of  aluminous  and  magnesian  silicates  reduced 
to  fine  powder  and  dried  at  212^  Fahr.,  700  parti  by 
weight;  chloride  of  magnesium  in  crystals,  300  parts; 
sulphate  of  soda,  GO  parts ;  chloride  of  lime,  50  parts ; 
and  tartaric  acid,  1  part  =  1.001.  The  article  is  sup- 
plied in  a  puivorolent  form,  aud  is  perfectly  solnble  in 
water.  It  is  proposed  to  mix  it  with  the  water  in  the 
fire-engines,  the  effect  ot  which.  It  is  claimed,  is  to  lower 
the  temperature  and  to  surround  the  burning  material 
with  gases  which  will  not  support  combustion. 

NEW  NAVAL  LIGHT.- A  French  paver  says  that  It 
is  intended  to  supply  several  vessels  of  the  fleet  with  an 
apparatus  intended  to  light  up  the  line  ot  the  horizon 
in  dull  weather,  or  any  point  of  the  sea-coast  at  which 
it  may  be  expedient  to  disembark  at  night.  This 
apparatns,  placed  in  the  tore  part  ot  the  ahip,  is  com- 
posed of  an  electric  light  and  a  powerful  refleotor.  The 
light  Is  prodnoed  by  the  combnstloa  ot  two  oonesot 
coal,  in  communication  with  a  magneto-electric  maohlne. 
This  Is  itself  put  in  motion  bj;  a  small  steam-eogliw 
connected  with  the  ship's  engines.  The  refleotor,  on 
Fresnal's  system,  Is  aualogons  to  that  employed  In 
Ughtheoaas.  This  apparatus  possesses  sacb  great 
illuminating  power  that,  when  directed  upon  a  point  eit 
anv  coast,  it  is  cleariy  visible  at  a  distance  ot  about  two 
miles,  without  Its  being  posaible  tor  the  enemy  on  the 
coast  to  distinguish  the  ship  bearing  the  light.  The 
ironclad  frigate  Btnim*  carries  one  of  these  lights, 
which  has  been  useful  In  gloomy  weather  to  the  trans- 
atlantic paokets.  The  Russian  Oovenunent  hasordaied 
several  of  them  from  the  French  inventor,  and  proposes 

8 lacing  them  in  the  port  of  Cronstadt.  Speaking  of 
lis  system,  the  Austrian  Admiral  Tagethoff,  the  riotor 
of  Lissa,  used  to  say  that  if  he  bad  had  the  aasistanee  of 
such  lights  he  abonld  have  annttillatad  the  Italian 
squadron  while  anchored  in  the  roads  ot  AfiwA,^*.  it  is, 
in  fact,  known  that  one  night,  very  shortly  before  the 
battle  of  Llssa,  the  Austrian  fleet  approached  within 
reach  of  the  oaanon  ot  the  port  of  Anoona.  Admiral 
Tegelboff  thought  he  could  distinguish  through  the 
darkness  a  thiok  smoke,  showing  that  the  Italian  veai«ls 
were  getting  up  their  steam,  and  were  about  to  weigh 
anchor.  Such  a  reflector  as  that  recently  invented 
would  have  permitted  him  to  see  that  he  was  mlstakssi, 
and  that  the  flres  ot  the  hostile  squadron  were  not 
lighted.  The  fate  ot  those  motlanleaa  vassels  would  have 
been  decided. 
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[AuoBST  5,  1810. 


AMOTHEB  TESTIMONT. 

8i«,_I  wm  thuik  yon  to  have  the  goodness  to  re-iaieit 
my  »dT«Tti«ement  in  your  Tmloable  JonraaL  The  ex- 
tenaiTe  oironlstion  o(  the  Eiroum  Uxchahic  I  had 
nCTar  any  reason  to  donbt,  bat  sinoe  my  advertise- 
ment  appeared  in  the  Slipenny  Bale  Ck>lamn  therein, 
on  the  17th  June  Ust,  I  have  had  the  most  poslUTS 
proof  of  the  tmth  of  the  allegation,  orders  baring  been 
sent  to  me  from  so  many  dUhrent  parts  of  England 
and  Ireland,  as  well  as  from  ImZUm  <l»  la  ManeWe, 
whioh  clearly  show*  that  yonr  now  well-oondneted 
paper  is  moeh  esteemed  and  Tery  popular  in  the  three 
Kingdoms,  and  other  comtries. 

J.  B.  CoOKBOB*.  4,  If  OSS-street,  Paisley,  N.B 


A5SWEBS   TO   OOSRESFOHDEFFS. 

*,*  AH  eommonieations  should  be  addressed  to  the 
Edicob  of  the  Eirouiii  IlBOBAiaa,  81,  Tatistook' 
street,  Corent  Oarden,  W.C. 


The  foDowing  are  the  InltUls,  fto^  of  letters  to  hand  np 
to  Tnesday  momlBg,  Aognit  %  and  onaekBowladged 
elsewhere:— 

BarryCIose,  W.F.D,  H.  Brown,  F.  B.  A.  8,  J.  B.  W., 
J.  M.  8.  8.,  Ber.  E.  W~  D.  H.  *  Co.,  Atom,  M.  L., 
N.  *  Co.,  O.  H.  D.,  B.  B.,  O.  ft  B.,  AJazTJ.  UUU, 
B.  J.  a,  Bev.  E.  J.,  M.  D.,  Ber.  E.  Keman,  t.  B.  P., 
J.  B.  W,  Oeo.  Crowe,  B.  A.  Proctor,  The  Harmonious 
BUeksmith,  J.  N.  Trarler,  T.  A.,  E.  A.  Bomell, 
A.  F.  H.  PooUington,  B.  O.  Bennett,  An  Ambitions 
One,  J.  T.  Spragne  with  H.S.S.,  F.  B.  A.  8..  with 
do. ;  Exeter,  with  do. ;  H.  P.  Hall,  A.  Croach~  B.  F. 
D.,  E.  H.  B.,  C.  H.  W.  B.,  B.  A.  Proctor,  BeT.  E.  Fir. 
man,  8.  Hewitt,  Old  DiPtLez,  J.  B.,  Jnar. ;  W.  Airey, 
Urban,  One  in  a  Fix,  A.  W.  Z~  Berero,  A  Chip,  John 
ElweU,  Indaetoriom,  OBes,  By.  W.  BsTcley,  Omeaa, 
I.  J.Me'Cartey,J.W.  Boord,  Thos.  Fletcher,  8.  Light, 
P.  C.  Bobden,  Normal,  B.  Chllds,  Bobby,  Kansas 
Bmigrant,  An  Old  Sabscrlber,  ExpertmentaJist,  Jas. 
Ilaston,  Oeorge  Maorai,  W.  DriscoU,  T.  A.  Bnrge,  J. 
Lomond,  W.  J.  W.,  1.  Stanlake,  Beta,  W.  F.  Trinder, 
H.  Oomington. 


H.B.  OnxBIT.— We  do  not  know  the  address. 

B.  C.  informs  as  that  Dr.  Bedford  is  not  an  U.D.  or 
LLJ>.,  bat  Ph.  D.  He  does  not  give  the  information 
that  "An  Ambitions  One"  aaked  for— the  exact  sum 
each  a  degree  costs. 

D.  O.— Mr.  Perrr  does  adTertiae. 

A.  Molf.— Yon  oeprlTe  Toar  soggestion  and  eongratola* 
tion  of  valoe  by  refusing  to  send  year  name  and  ad- 
drees  appended. 

Ht.  Macb.— We  do  not  answer  throng  the  post. 

A  Wobxibo  ItAB.— We  cannot  glTe  an  op&ion  on  the 
qualities  of  P.'s  sewing  machine  materials  or  those 
of  any  one  else. 

A  Fbllow  or  THB  BOTAI.  AsTBOvoiacu.  SOCIBTT 
has  written  as  a  letter  referring  to  our  remarks  on  the 
Mtroiumical  BtfUter.  A*  we  nave  no  desire  to  pro- 
long the  oontroTersy  as  to  the  merits  or  demerits  of 
Uiat  Journal,  an  extract  from"F.  B.  A.  S.'s"  letter 
must  Bufflce.  He  says,"!  did  inadvertently  in  my 
letter  to  yon  institute  a  comparison  in  certain  pointa 
between  the  Mzcbavic  and  the  tUgUUr,  but  the  gist 
of  my  complaint  was  that  I  could  never  get  any  nmn- 
bers  of  the  latter  until  some  daysafterthey  wore  due." 
We  are  sorry  we  have  not  kept "  F.  B.  A.  S.'s  "  letter, 
or  we  would  cheertaUy  insert  it  now. 

Chab.  Hau.  (Leeds).— we  know  nothing  of  it.  Ton  had 
better  apply  speedily  to  the  late  proprietor. 

B.  0.  BoBDBM.— Its  insertion  was  countermanded,  then 
ordered  again,  and  then  again  countermanded,  by  your 
agents. 

Saw  Hnx  (Glasgow).— Thanks  for  your  efforts  and 
good  wishes. 

X.  U.  Ttdekab.— No. 

Imspzctob  Coobbobic— We  cannot  entertain  your  ofllsr. 
Others  might  wish  to  do  the  same,  and  what  you  offer 
out  of  zealfor  the  lifeboat  might  be  imitated  for  the 
purpoee  of  fraud. 

A.  FsisBT.— A  similar  problem  ("The  Ooat  and  the 
Orassplot ")  has  been  recently  asked  and  answered. 
Snoh  queries  are  not  very  practical,  and  we  therefore 
grudge  space  for  their  frequent  insertion. 

W,  B.  C.— Your  proposition,  though  weU  Imesnt,  is  im- 
practicable. We  supply  copies  wholesale  only  to  the 
trade,  and  it  would  cause  confusion  in  the  business 
relations  between  the  wholesale  and  retail  news- 
vendors.  Besides,  it  would  entail  some  exprnditure 
on  us,  wtilch  we  hardly  feel  called  upon  to  incur. 

A.  Hauusok.— We  cannot  undertake  to  be  the  medium 
of  such  oommunications. 

Hot  a  8ADDLBB. — Beply  something  like  a  pulT. 

N.  T.  D.— Tes,  the  letter  eametohand,  but  was  rejected  on 

account  of  its  great  length,  like  many  other  oommuni- 

eations  of  lata. 
K.  Stabb.— Your  long  letter  on  cotton  spinning  Is  not 

inserted  on  aoconnt  of  its  very  great  length ;  It  would 

oconpy  a  page  of  the  Ekoush  mbchanic. 
IKTBBTOB. — We  eannot  afford  space  for  an  illustrated 

notion,  so  that  it  might  be  criticised. 
J.  STAmBT,  of  Coventry,  writes  that  ke  is  the  designer 

of  the  velocipede  spring. 

B.  P.  8.— Beply  to  problem  would  occupy  too  much 


spaoe. 
O.  Mai 


f  ABsratU).— A  nice  design  enough,  but  a  desoriplloa 
of  the  amngamsDt  in  the  pedestal  of  the  aquarium 
woold  be  more  aeoeptable. 
Q.  A.  B.— "  Batharhmd's  Bandbook  of  Painting  and 
Deeoratien."  Abel  Heywood  A  Co.,  Manchester, 
or  series  of  aitieles  now  appearing  in  the  £aUdiaf 


B.  O.  F.  8.— OoBiBlt  advertisement  pages. 


F.  J.  8.— The  information  you  require  would  fill  a  number. 

We  think  Cassell,  Peter,  A  Oalpin,  ^bUsb    a  smaO 

•*  Oalde  to  the  Civil  Bervlee." 
Tombtbb. — Have  mercy  upon  our  printerj  and  be 

oontent  with  your  abbreviated  signature.    Thanks  for 

yoor  oongratnlations. 
JoHx  FuiT.— You  aretmistaken  whan  von  say  that  we 

"  eulogised  "  the  paint.    We  simply  laid  before  our 

readers  a  plain  statement  of  the  merits  claimed  for  it 

by  those  who  make  and  sell  it. 

A.  it.  B.— Tou  are  an  irregular  or  an  Inattentive  reader, 
or  yon  would  not  ask  for  information  on  two  subjects 
which  are  at  present  being  treated  on  in  our  pages. 

J>.  F.  Asbtoh.— Tour  impressions  are  too  bad  tA  engrave. 
The  coin  appears  to  be  a  copper  token  of  the  reign  of 
Queen  Anne. 

M.  Lu— The  weekly  number  wiU  go  t«  Australia  all  right, 
but  the  monthly  part  most  be  paid  for  at  book-post 
rate. 

Obo.  B.  Howabd.— Search  at  the  Patent  Office. 

LzTBBruLlAB. — It  might  amuse,  but  could  not  interest 
our  reader*. 

J.  P.  BiCHABDSOM. — Messrs.  Leroy*s  address  is  Oray- 
street,  near  PhUpott-street,  Commercial-rood,  E. 

Mb.  JxrrBBTs  ought  to  have  some  other  recommenda- 
tion tor  kia  "  stnds  and  solitaires,"  to  claim  a  notice 
in  our  columns,  than  his  having  "  the  distinguished 
honour  of  presenting  them  to  the  Prince  of  Wales." 
We  did  hope  that  the  Workmen's  International  Ex- 
hibition would  be  free  from  the  enervating  spirit  of 
llunkeyism. 

0.  SrHBBio.- Try  and  not  write  nonsense. 
John  Too,  Jux. — See  answers  to  correspondents  last 

week. 
J.  P.  J.— Condense  what  you  have  to  say  in  one  half  the 
space,  and  the  letter  shall  appear. 

1.  B_Yon  will  see  that  we  have  decided  to  devote  a 
portion  of  our  advertising  space  to  Wanted  advertiae- 
ments,  onder  the  head  Employment  Column. 

Shobthams.— John  Organ,  T.  Cridland,  and  N.T.  have 
written  in  defence  of  Pitman's  system,  bat  as  they  go 
over  ground  that  was  pretty  well  covered  by  pieoeding 
correspondents  we  must  omit  their  letters.  Mr. 
Edward  Williams  has  sent  us  an  Improved  system,  but 
as  it  involves  elaborate  woodcuts  his  letter  is  not  in- 
serted. 

J.  B.  T.,  W.W.,  and  Bev.  W.  H.  express  their  satisfaction 
with  the  manner  in  which  "  unnoticed  queries  "  have 
been  answered. 

Mds.— We  should  bo  glad  to  receive  the  drawing  or 
photo. 

T.  Bush.— A  drawing  of  the  vontOating  apparatus  you 
refer  to  appeared  in  the  BviUio^  Hmct  of  Nov.  V  and 
Dec.  18,  law.  It  is  the  invention  of  W.  PotU,  Hands- 
worth,  Birmingham. 

Ebqdibbb.- We  should  think  yon  would  only  be  entitled 
to  a  month's  notice,  in  the  absence  of  any  agreement 
or  trade  custom  to  the  contrary. 

B.  HoDocs.— There  are  no  such  works  published. 

X.  X.  X.— Charges  are  the  same  for  the  repetition  of 
such  advertisements. 

CoLLiKATOB.— Try  F.  J.  Cox,  Ludgste-hllL 

W.  B.  Habvbt.— No  letter  is  unnoticed  by  as.  Some- 
times correspondents  ask  questions  which  have  been 
bat  very  recently  answered,  without  troubling  to  refer 
to  back  numbers.  We  do  not  remember  year  former 
letters. 

B.  Hatcbib.- Beoipes  for  making  lams  have  recently 
appeared.  Second  query  can  only  appear  in  "  Bix- 
penny  Sale  Column." 

8.  Eluott.— Thanks  for  good  wishes.  Tour  resolve 
to  "  subscribe  to  no  more  prize-offering  Journals  "  is 
a  wise  one. 

TSB  MiCBOscoPE.— "  C.  B.  H.,"  Swindon,  thanks  "B.  P., 
Hull "  for  his  recent  contributions,  and  trusts  that 
such  an  interest  may  be  evinced  by  our  readers  as 
may  encourage  him  and  others  to  devote  attention 
to  this  hitherto  rather  neglected  subject. 


THE  iNviiirros. 


APPUCATIOMS  rOB  LETTEBS  PATENT  DOBIMO  THB 
WEEK  EMDINa  JULY  IS,  UI70. 

BBS.  B.  ftallsr,  R<mU7,  Impnvnaants  in  tlie  omstraction  <d 
doable-furrow  plonghi. 

BBT.  W.  E.  Wimby,  BdfbMtoa,  improvsmsnts  la  rsila  sad 
chAin  ior  railwAjTi. 

loas.  3.  r.  PulMr  ui/i  E.  Snnderlsiii],  Blnnlnghsm,  ImproTS- 
nunu  In  Um  manttlsetore  sod  malUns  ot  iivn  and  itesL 

aoae.  J.  Uoll  and  U.  Hlbbert,  Putlnston,  impruvementt  In 
naehlnsry  or  spparstaii  for  priotlng  boolInikoD,  linoleam,  kjunp- 
iohoon.  A«. 


soeo.  J.  E.  Hofbes,  UnproremenU  tn  tho  formation  of  road- 
waya,  paveinentf ,  and  iOc£  Uko  lurfacoa.     A  oommnnlfaUnn . 

90SL  W.  Owen,  <T,  Wind-Kleet,  Abwdare,  impioTemanU  in 
railway  and  other  vbeels. 

9061.  H.  M.  Bamiar,  1,  Bsaiell  VUlaa,  Pope'a  Orore,  Twliken- 
taan,  improrementa  in  tbe  treatment  of  sewage  or  other  liqolda  or 
aolaUon*. 

loss.  C.  H.  Plowdgbt  and  W.  Plowrigbt,  Deeplni  St.  Nlcbolas, 
an  improved  wind  engine  or  apparatni  for  obtaining  motive 
power. 

BM.    S.  Norton,  Cheater,  improTementi  in  valve  tapa. 

ton.  J.  N.  Faunan  and  H.  if.  Davejr,  Oolebester,  engineer!,  for 
an  invenUoB  of  improvement*  in  steam  boUera. 

90H6.  J,  Henderson.  Haslefteld  Honae,  Anchenealra.  Improve- 
ments  in  the  manafactore  of  iron  and  steel,  and  in  fnrnacos  to  be 
nscd  in  soch  mannfactore. 

B07-  1.  Dyns  and  O.  }.  Psiry,  •»,  New  Charles-street,  aerken- 
welL  Improvementii  in  mechmnlsm  arrsiiged  in  combination  with 
the  locks  of  boxes,  dressing  and  other  cases. 

ana.  A.  I..  Tayl^ir,  Ayleabnry,  Improvements  in  apparatus  for 
' '"lug.  and  eauautg  a  free  circulation  ol  fceab  air  la 


liorticaltaral  Btiactares  and  other  baUdinga. 

ass.  i.  A.  Mason  sad  J.  Williams,  Holbem.lmpravenaals  In 
sowiAf  mseliliiea. 

seio.  W.M.fioes. If elboum^Tietorls, anew piepalalon engine 
t*  bs  OMd  for  pcopelling  bodies  through  the  watsraad  tliroagh  the 

BMl.  H.  Bedfem,  Nottingham,  Improvements  In  the  manolao- 
tors  of  ball  valves, 

toil.  W.  Baggat,  West  Oamal,  Somerset,  ImprovemsnU  in 
vsBtilstlac  hntises  and  buildings. 

tess.  J.  B.  MaUus,  KingWllUam-stnet,  London,  an  Imptovsd 
SprlBS  fsstsner  for  windows. 

tM*.  W.  BoUnaoB,  Old  Bailey,  improvementa  In  the  manufac- 
tnnof  ItoB. 

•Itt,  T.  H.  HopUaSiOf  Woreeater,  bnpnved  maaus  for  drying 
sobetaaces  ImpcMUatsd  with  moisture. 

VMS.  J.  X.  Duyck,  Olssgow,  Improvements  In  treating  mineral 
eUs. 

SMT.  i.  B.  Lloyd,  M-C,  TJangefni,  Anglesey,  ImprovemenU  In 
ntlllting  and  doouortzlng  sewage. 

•MB.  e.  Baithoiomew,  Doncaattr,  Improveaeats  la  treating 


IMS.    O.  PUmpa,  T4.  Tolnall  Park-read, 
paling  charcoal  for  deeolntlslng  syropa. 


tor 


A.  V.  Newton,  es,  CbanoMT 
sewimr  machines.    A  oommuQlo 
SOU.    W.  E-  Nswton.  SS.  Chancery -lane, 


ai>d  other  mirrors.    A  oommnnlcation, 

son.  B.  J.  B.  Uilla,  St,  Southampton  BaiUiaxa.  lss|  iim 
in  ovens.   A  commanleatlon. 

aosa.  St  T.  Baker.  Kings-road,  Chelsas,  iarfttnKaK^ 
pigeon  trapa  from  which  plg«vna  aiw  abox. 

SOM.    D.  Jonea,  Invcmeaa,  improveaoecixa  la  done  fssiniia 


.  B.  Lake,  Boothampton-bniiaiiin,    ta 
•'  rTSSetoa. 


wkesls  for  lallsray  canlacea  and  otbei  ^ 
turn. 

BBS.    7.  J.  Newton,  SS,  WoUalnn-atreet.   Ka«li2<kCB.  ■ 
Moeley,  Elm  Avenne,  New  Baalord,  hu|isulasiisiili  is  J* 


"fiTl 


Kin,  08,  CbuieaT-lmBA,  i 


In  TCDtUaton. 

MM.    W.  CniwUk.  BoUi«rv«iod, 
•ppantiu  for  Inbilcatlm  the  azlM  of  ooUtarr  " 

tow.    A.  H.  Whartoo,  Heckmond-wikc,  imT>*^ 
BwaafMivnof  cwptU. 

9080.   J.  Petrte.  Inn..  Boehdato,  improT-aimta  fa.  a 
wnahing  «r  MouiBf  WOOL 

1061.    W.B.M«wton 

lOei  J.  UMon.  £r*Unfton.  BirmlnclMK,  sbJ  l  w 
OrmveUy  HU,  Binainffham,  Improrementa  in  the  ^a^i 
■teel. 

ion.    J.  J.  M.  Bills,  MoCtii^hui,  &n  i 
mtazcIoHt- 

1064.    B.  T.    StiiclU,  Bdinboifh, 

TMVtablO  BftltV. 

SOBft.  J.HeJrtuuon.  4T.LI&oata'B  Xn^-aelda.  kn^o 
tho  prodoeUon  ol  soliwanoand  hvAroeblAcie  m^t^mm 
of  pobuh  and  toda,  and  aJso  of  cblorltie.     A  co^^im 

MM.    J.  U.  Johnson,  tm] 
fuM«.    A  comaaniaouofi. 

MOT.    J.  HnnUr.  LaiUii,  tmpntreuuaxlM     in    i 
ittbaUaeoa. 

M8S.    J.  Athwln  ftnd  E.  Oirtor,  XUmiiufffeAm. 
ment*  In  lockets. 

MOV.    U.  Howard.  Pnston.  and  T.   Tmjtar 
ImproTvd  poaitlT*  oSmntlal  mtMon. 

MTO.    T. BomUe M«ektoft-oaT«M,  imjauyo 
(or  Biarin^^  imrtnti 

MTL    T.  bZcci  ftnd  J-  KtUoU,  Holbom. 
ncnlaUra. 

•071.  A.  Tnrasr,  Lsleastar,  ImpfnTiiMiila  in  iks  m* 
of  eUstio  fafariea.  ^^ 

Wn.  W.  B.  Howton,  08,  Cbaneerr-laBC,  improrod  Mna. 
apparatus  for  tawiuf  or  ^itmiuf  skina.    A  cocomtmkabt 

MTA  W.  J.  Johnson,  AUsndalo,  impvorcmcaita  in  apMa 
aopdanslni  mtallic  and  othar  tnsls.  gn— 

tCfli,    B.  Bailay,  Barrow-tn-Pnniesa*  i 

latins  and  hoatlns  rooms  and  other  nU«M. 

wm.  I^K.  MotiUnr,ValsArdtehc.nnBMi.  «atBMoT«<» 
of  reeUncsUk. 

M77.   H.  Ihibs  and  I.   O.   irrrftdsll  rnpitsti.    Olaacw    ' 
pfovenonta  In  comblnioc  or  oovplt^  looomotiwa. 

11^70.    B.  Cowlet.  HoBhalow,  aadp.  Brash,  l-mHit,  Inmniiiwi 


In  tho  nif  pn  *^^  ipif  of  c 

wn.  B.  Dtttrleh.  B.  twttahmgb,  aad  F.  JClUa  and  J  tjtHi^ 
MancbMtor.  lmproT«n»sate  la  tho  — ****-rhirT  of  th»  itm^  * 
ploTod  In  looBU  (or  wsafiM- 

MM.    r.    J.   Bayasi    Boammj^tamm, 


nla  in  aipi 


r.    J.   Bayasi    Soao^tr-UBrnm,     Hoaawmy-Toma, 

improTod  oarrinx  lock. 

mJtSL    TT  TTiiiilfiiO.  niftitniT  TiaiYiitti.  tmprniaiiiiiii   ta  ti 
Talvaa. 

O.  SpancnavsaA.nshDMCsto-ctrMt  WUhoot,  Imnrov 
of  dyelni  or  colBonBt  uudas. 

MBS.    W.  E.  Kcwton,  08,  (AsnoaT-lftiM,  bsf 
ntns  for  the  manatactora  ol  (ss.    A  conrnm 

MM.    a.    C.   PhUcox    and    T.   astBt.  \m,  Ooawan-^tawiw 
tmproTomentfl  In  marina  ohranonMtsrs  and  (Ahaa  time-kacMn. 

MM.    W.  la.  Mit«heU,  KlikcsUf.  PUe,  taupiorauBnU  in  l<t 
Sot  weavinf. 

1000.   B.  C  Beott,  Saint  J<A&'B  Wood.  Imvoremant*  ii  »•; 
•nctnofl* 

«97.    J.  B.  E.  Oafontalna,  So. «.  BMUvwt  ftMmalayi^  la 
ImproTcments  In  dzod^lns  maohimm, 

MBS.  W.  Is.  Anderson.  Clarendon  Bona*,  '^****-n  ir 
menta  In  propeUers. 

torn.  U.  Waleh,  Paris.  Booleranl  da  StT»a1»gieK  %  4  - 
IxDproTed  naehlnary  for  pr»saln«  aaUtea. 

MHO.  P.  SchwarU,  JB,  BooloTard  Princ*  Ttst  »  * 
provMnonis  in  meam  or  appaiatns  tax  faillltn^^rr* 
tlon  of  the  ttppors  ol  boots  and  ahoea.    A  coataMMBa- 

M»l.  H.  AUinson,  S8,  Wharf-nad.  OUy-rA  •  a**^ 
•winf. 

MM2.  J.  E.  Sherman,  Maine,  tJ.S,,  Impromnentia  m««r 
tlon  of  iron  and  iteoL 

Miw.   J.  WUUnBoa.L«ode.  Improrementa  In  the  pw^      i 
machinery  for  cleaning  and  WniAttig  carpet  falnck. 

1004.  T.  P.  Bayea,  Ormn<o.  New  Jarsov,  u.&,  Is^p^**  - 
wsshing  maehinas.   A  oommnnlcation. 

MB6.  U.  lirooks.  81,  Cnmberland-nuuktH,  Ba(«f>'A  » 
proTementt  In  the  mnnofaetiiro  of  ■toppers  foe  botSfc* 

MOA.  W.  O.  Oard,  Breatton,  Derby,  an  Impro-rwd  mts^''^ 
serving  meat,  fl^  poultry,  Ac. 

PATENTS  SEALED. 

tlti.  B.  S.  Dale  and  0.  Bchotlemmer,  ImproTsmaola  i*  F«= 
eolooriss  matters. 

XK).  (t.  £.  Uardiag.  and  P.  Wdght,  improvvnasta  la  ■# 
auchines. 

aw.    W.  8.  UndarbUl,  tmproTements  in  st^ana 

MT.   C  Longlay,  Improvvmants  tn  the  eonai 


r.  Deartora,  lapRiTsme&ti  in  apparmtmi  te  ^0 
or  mincing  aabstaneas. 

Mi.    W.   OiT,   Impruremenis  in  onuunentizi(  Sca^^'' 
bonnets. 

fn.    B.  Diek,  new  or  improrad  modes  and   Tnaani  m^ 
and  Insnlatlng  the  wires  of  electric  Islegimpha. 

SM.    J.  n«hsr  and  U.  Fisher,  improTcmants  sppliea**^ 
boiler  and  other  fomaees. 

SH.    O.  Broadbnrst,  J.  Swindells,  and  J.  Karabs*  <^ 
ments  in  India-rubber  mannfactores. 

8U1.    N.  J.  Holmes,  Improraments  in  the    nppUcaiM  * 
extlngnlKhsble  signal  Ughts  (or  marine  and  oLbar  ptupM* 

840.    O.  Dumont,  improTsments  In  apparstus  for  lAc  ci' 
of  argeutilerous  loadi. 

888.    A.  Foley,  and  H,  Foley,  Improrrmenti  in  th* 
photogrspblc  pictores  or  designs  on  venettn  and  aoUi 

801.  O.  KguilloD,  improremants  In  the  mods  oi  ndtts** 
friction  of  pivots  tnmlng  on  oseUlaUng  levers, 

4S8.  W.  Wleidon  and  J.  Bade,  isq^nnremeaU  in  cu^s  * 
valvas. 

880.  A.  Barlow,  improv^Be&ta  In  Jacqaard  *»^<i>i^Tii«»  1 
weaving  and  other  parpoaes. 

077.  0.  Wilson  and  J.  Pasblaa,  ImproTameata  In  aosaEiM 
slide  valvas. 

U70.  A.  M.  Clark,  improrementa  In  trteUaa  hnd  loe«airi 
»"f*"—     A  commnnloation. 

UM.  w.  V.  PoUiam,  improvad  saU-adJottlac  eo«9lam  tm  i 
nectiog and  disconnaetlngnUway  carHages. 

14T.  A.  D.  Brown  ami  W.  Brown,  imp^vamnUs  la  warhi 
for  cntting  curved  and  Irregnlar  (arms. 

Ml.    B.  Cond,  an  Improrad  portable  seafroldlng. 

187.  J.  C.  Had  dan,  Improvauents  in  spparatns  tor  tnkiitf 
re^taring  votes. 

170.    T. Xee.  W.  Lee,  and  E.  Lee,  improvements  in  Min  biUi 

100.  E.  Brasier,  str««king  and  denning  hemp,  dasnl^ 
tow,  wartiing  wool,  and  heckling,  clsaolnf,  or  wanhia«  i 
ftteooa  matenals. 


VHE  ssaLisa  uxcamtic  lifeboat  ruKin. 

Snbscdptiona  to  be  (orwardad  lo  the  Editor,  at  th«  Ofl^ 
Taviitock-streot.  Covaot-gacdan,  WUl 

Amount  prertonsly  aekiunrladfad  ..         .. 


J.  Ught 
BawlUll,  aiMffow  . 
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THE  WAE. 

A  LMOST  evei^  man  in  Europe  feels  more  or 
.^\  leas  interested  in  the  vast  and  nnnecessar; 
var  whicli  is  devastating  the  fairest  portions  of 
Snrope.  We  vill  not,  in  those  columns  discoss 
Ite  flimsy  pretext  for  the  war.  We  regard  it  as  a 
)rune  against  humanity.  There  is  no  donbt  that 
tne  of  the  parties  in  the  strife  has  been  "  swift  to 
ilied  blood."  No  one  oan  forecast  the  results  of 
,he  war ;  we  do  not,  in  fact,  remember  a  single 
listoric  war  that  has  answered  the  purposes  of  its 
>riginator8.  There  is,  however,  one  side  of  the 
^aestion  which  wears  a  hopeful  aspect,  and  which 
we  may  record  with  satisfaction  in  a  scientific 
joOTual.  C!owpeT  said,  "  War  is  a  game  that,  were 
their  snbjects  wise  kings  would  not  play  at;" 
nnd,  ior  the  first  time  in  the  history  of  Europe, 
we  see  symptoms  of  an  awakening  of  the  people 
to  a  true  conception  of  the  measureless  evils  of 
war.  The  Paris  eorrespondent  of  the  Morning 
Post  says  : — "  The  children  of  industry  begin  to 
question  why  they  should  be  slaughtered  and 
ruined  to  satisfy  the  pride  and  ambition  of 
sovereigns  and  statemen.  The  international 
trade-unions,  the  improved  education  of  the 
working  classes,  the  better  knowledge  which  the 
people  now  have  of  each  other — originating  in  the 
facilities  of  railway  communication  and  the  inter- 
change of  opinion  which  arises  from  international 
journalism — are  causes  which  affect  the  state  of 
poblio  opinion  amongst  the  working  classes  of  aU 
Europe,  oalcolated  some  day,  if  not  in  1870,  -to 
produce  poliUoal  events  of  the  most  comprehensive 
character." 

Let  us  add  to  this  an  extract  from  the  Work- 
man's Peace  Committee  in  Lcmdon,  of  which  Mr. 
Edmond  Beales  is  chairman,  and  Mr.  W.  B. 
Cremer  the  secretary : — "  Peace  is  to  us  as  the 
breath    of    life.    War,    that    great    curse    and 
scourge  of   mankind,  is  especially  our  deadliest 
foe,  for  we  are  ever  its  most  numerous  victims, 
whether  as  regards  the  interruption  of  employ- 
ment from  national  distress,  or  our  enrolment  in 
military  service.    Here,  then,  comes  the  question 
we  would  urgently  press  on  your  immedmte  and 
serious  consideration.    Why  should  we  continue 
to  suicidally  furnish  the  means  of  our  own  de- 
struction ?  Without  us,  war  must  cease;  for  with- 
out UB  standing  armies  could  not  exist.    It  is  out 
of  our  class  uiat  they  are  formed.     Moreover, 
•without  our  labour  the  turreted  war-ship  and  the 
rifled  cannon,  the  needle-gun,  the  Chassepot,  the 
mitraillense,  and  every  other  miMerous  instru- 
ment that  the  perverse  ingenuity  of  man  has 
invented  for  the  annihilation  of  his  race,  could 
neither  be  fabricated  nor  made  available  for  their 
sanguinary  purposes.     Surely  it  is  time,  then, 
for  us  to  show  our  power,  to  prove  ourselves  a 
self -preserving  power,  and  also  a  power  for  the 
happmess  and  blessing  of  all  our  fellow-men.  We 
have  DO  wish,  whatever  may  be  our  individual 
sympathies,  to  side  with  either  party  in    this 
lamentable  war.     The  working  men  of  Germany, 
the  working  men  of    France,   are  equally  our 
brethren.    It  matters  not  to  us,  and  we  verily 
believe  it  matters  as  litUe  to  them,  who  is  the 
prmce  or  person  selected  by  the  Spaniards— if 
they  cannot  do  without  a  king— to  nominally  rule 
over  them.    What  ooncems  us— what  we  see  and 
foel  18  m  the  enormity  that,Jnpon  any  such  a  pre- 
text, or  for  any  real  or  imagined  atfront,  which 
the  wtatration  of  a  few  honest  and  impartial  men 
would  hOTourably  adjust  in  an  hour,  hundreds  of 
thouBands  of  hnman  beings  should  be  arrayed 
agamst  each  other  in  mortal  combat,  about  to 
steep  the  fields  of  Prance  and  Germany  in  their 
ble-blooi,  and   myriads   of    happy    homes    be 
plunged  mto  measureless  misery  and  woe.    The 
prospect  is  one  that  only  fiends  could  oontemphite 
without  horror  I  " 

Perhaps  we  could  not  select  a  more  emphatic 
condemnation  of  the  present  war  than  the  one 
ottered  by  M.  Ollivier,  May  16,  1868,  in  the 
French  Chamber  :—•' War  (he  said)  many  per- 
sona think  neeessaiy,  and  that  there  is  a  question 
of  honour  to  be  settled  between  Prance  and  Ger- 
many.   This  is  said,  written,  propagated-bnt. 


according  to  mc,  war  would  be  a  disaster.  I  do 
not  speak  in  the  name  of  fraternity,  in  the  name 
of  those  sentiments  which  hare  nothing  to  do 
with  politics — I  speak  in  the  name  of  interests. 
Experience  has  confirmed  the  saying  of  Montes- 
qnien,  *  Hen  of  war  have  been  the  rain  of 
Enrope.'  War  has  never  done  anything,  never 
settled  anything.  In  vain  you  will  be  victorious, 
in  vain  repnlse  Germany  and  conquer  the  Rhine  ; 
after  victory  yon  will  be  able  to  disarm  less 
easily  than  before  the  war.  Yon  will  be  obliged 
to  augment  your  armies,  and  the  public  uneasi- 
ness wiU  not  cease.  War  is  therefore,  according 
to  me,  a  solution  impracticable,  wicked — an 
empiricism.  The  true  solation  is  jpeace,  peace 
with  disarmament,  peace  with  Iiherty;  that 
liberty  without  which  peace  is  neither  glorious 
nor  sure."  These  words  were  ottered  alxmt  two 
years  since,  and  strange  to  say  M.  Ollivier  is  one 
of  the  prime  agents  of  the  war. 

Mr.  Gladstone,  at  the  Mansion  House,  did  not 
speak  in  exaggerated  language  when  he  said  i — 
"  In  the  name  of  wounded  humanity,  in  the 
name  of  grieving  civilization,  in  the  name  of  our 
religion,  afiUoted  with  what  it  witnesses,  I  do 
record  that  nothing  more  deplorable,  nothing 
more  dismal  has  marked,  perhaps,  the  history  of 
mankind,  and  certainly  tiie  historjr  of  mankind  in 
our  time,  than  this,  splendid  indeed  it  may  be, 
bnt  awfol  spectacle,  in  which  nations  of  the 
highest  civilization,  with  institutions  the  most 
perfectly  developed,  with  celebrity  established  in 
every  department  of  history,  with  the  first  posi- 
tions of  the  civilized  world  to  which  it  is  possible 
for  any  nation  to  attain,  are  pushing  on  their 
troops  by  hnndreds  of  tho(isanda,  and  almost  by 
millions,  for  deadly  conflict,  for  causes  which  is 
it  very  difficnlt  to  appreciate." 

The  words  spoken  by  Mr.  Disraeli  in  the 
House  of  CSommons,  a  few  hours  after  the  first 
sad  news  reached  this  country,  may  form  a 
fitting  conclusion  to  this  protest  against  a  vrioked 
and  gigantic  war : — "  I  hear,  sir,  superficial  re- 
marks made  about  military  surprises,  the  cap- 
ture of  capitals,  and  the  brilliancy  and  celerity 
with  which  results  which  are  not  expected  or  con- 
templated may  be  brought  about  at  this  moment. 
Sir,  these  are  events  of  a  bygone  age.  In  the 
last  century  such  melodramatic  catastrophes  were 
frequent  and  efiiective ;  we  Uve  in  an  age  animated 
by  a  very  different  spirit.  I  think  a  great  ooontry 
like  Fraiice  and  a  great  oauntry  like  Piussia 
cannot  be  ultimately  affected  by  snch  results ; 
and  the  sovereign  who  trusts  to  them  will  find  at 
the  moment  of  action  that  he  has  to  enopnuter, 
wherever  he  may  be  placed,  a  greater  and  more 
powerful  force  than  any  military  array — and 
that  is  the  outraged  opinion  of  an  enlightened 
world." 


ELECTBICITT— ITS    THEORY,   SOURCES, 

AKD  APPLICATION. 

Bt  J.  T.  Spraooe.* 

(CotUintud  from  page  888.) 

14,T  ^^}^'  °'  Majiqanesis  Batterj. — 
X^i  •  Varions  peroxides  have  been  employed 
to  surround  the  negative  plate  and  furnish  the 
oxygen.  Peroxide  of  iron  has  been  frequently 
suggested  mainly  on  aocoont  of  its  cheapness  and 
commonness  —  oommon  rust,  hematite  ores 
powdered,  red  ochre,  all  may  be  used,  and  will 
answer ;  but  a  little  consideration  of  the  following 
remarks  will  show  that  no  sort  of  advantage  is  to  be 
gained  by  the  use  of  iron  oxide  instead  of  the  per- 
oxide of  manganese,  because  it  has  all  the  objec- 
tions of  the  latter  with  no  kind  of  superiority ;  and, 
underthe  drcnmstances,  cheapness  is  so  very  small 
a  matter  as  to  be  qnite  out  of  consideration.  Per- 
oxide of  lead,  however,  possesses  real  kdvantages 
in  that  its  electro-motive  force  is  very  high,  and 
consequently  a  battery  in  which  this  is  used 
gives  the  greatest  "  intensity "  of  any  known 
form.  Its  expense,  however,  is  considerable,  and 
so  is  its  trouble,  and  I  will  not  take  op  space  by 
further  reference  to  it. 

In  point  of  fact  the  peroxide  of  manganese  is 
the  only  one  of  these  substances  practically  use- 
ful. Its  employment  was  first  suggested  by  De  la 
Rive,  many  yeare  ago,  but  the  difficulties  vriiioh 
soon  present  themselves  to  those  who  use  it  have 
prevented  it  coming  into  common  use ;  on  the 
other  hand,  it  has  many  good  qualities,  which 
have  led  reoeotly  to  its  quiet  appropriation  by 
several  trading  nuJiers,  and  it  has  aotnally  been 
patented  md^  tt^g  name  of  the  "  Ledonohd  " 
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cell.  For  oases  requiring  a  large  corrent — as  in 
plating — or  for  magnets  or  ooils,  it  is  absolutely 
useless ;  fur  a  small  occasional  current,  on  the 
other  hand,  as  for  ringing  bells,  household  signals, 
&e.,  it  is  one  of  the  most  useful  forms ;  though 
the  statement  made  by  sellers  that  the  cell 
ia  oalcolated  to  work  for  "three  years"  is,  of 
course,  pure  nonsense.  Like  every  other  form  it 
can  yield  a  current  equivalent  only  to  the  quantity 
of  material  used  in  it,  which  will  be  exhausted  in 
a  greater  or  less  time  acoording  to  the  work  done ; 
and  this  depends  upon  two  things — the  quantity  of 
the  excitant  and  the  quantity  of  the  manganese. 

148.  The  peroxide  of  manganese,  otherwise 
binoxide,  is,  on  the  atomic  notation,  Mn  0|  =  67  ; 
two  of  these  atoms  enter  into  the  reaction  pro- 
ducing Mu]  O,  sesquioxide  of  manganese,  and  0 
one  atom  of  oxygen ;  and  hence,  as  this  oxygen  is 
16,  while  the  equivalent  or  our  electric  unit  is  8,  it 
follows  that  the  atom  of  peroxide  is  also  the  unit, 
as  87  of  it  by  weight  yi&Ids  this  8  of  oxygen ;  but 
this  is  the  pure  snbstanoe,  while  the  commercial 
manganese  contains  often  a  large  per  oentage  of 
impurity.  In  addition  to  this,  as  no  solution  occurs, 
the  action  takes  place  only  on  the  surface  of  the 
particles  into  which  the  material  is  divided,  and 
hence  a  considerable  portion  may  escape  action ; 
it  is  therefore  impossible  to  fix  upon  any  quantity 
as  the  electric  unit ;  it  may  range  from  1(X)  to  200 
grains  or  more.  The  peroxide  is  a  good  oondnctor ; 
the  resulting  sesquioxide  is  not  a  conductor,  and 
the  same  is  the  case  with  the  corresponding  lead 
oxides — hence  the  action  tends  to  itiminiuli ;  and  a 
main  object  must  be  to  spread  the  material  in  as 
thin  a  film  as  possible  over  a  large  area  of  con- 
ducting surface.  This  is  most  leadUy  accomplished 
by  crushing  carbon  into  various  sizes,  from  a  pea 
down,  sifting  out  the  larger  and  packing  ^em 
tightly  in  a  porous  jar,  m  layers,  so  t^t  Qie 
partides  are  in  firm  contact  among  themselves, 
and  with  a  plate  or  bar  ef  carbon,  wluch  forms  the 
main  plate  or  conductor ;  the  very  fine  particles 
should  also  be  sifted  out  and  ground  to  an  in- 
palpable  powder,  with  twp  or  three  times  their 
bulk  of  the  manganese,  then  mixed  with  the 
intermediate  pieces  and  ^ted  into  the  spaces  left 
between  the  larger  pieces  till  a  tolerably  compact 
mass  is  formed.  When  the  liquid  soaks  into  this 
and  the  action  is  set  up,  a  very  large  area  is  thus 
exposed,  which  compensates  for  the  inherent 
slowness  of  the  action  itself,  and  reduces  the 
internal  resistance. 

A  very  small  surface  of  zinc  is  soffloient,  and  it 
generally  is  one  or  two  small  cast  rods  or  rolled 
strips  suspended  in  the  outer  vessel. 

149. — The  ExcnABT. — Either  common  salt  or 
sal  ammoniac  are  usually  employed,  though  othera 
wiU  answer.  It  may  at  first  sight  seem  difficult 
to  say  why  sal  ammoniac  at  6d.  per  lb.  shonld 
be  nsed  if  common  salt  at  81b.  per  penny  will 
answer  ;  bnt  as  a  couple  of  ounces  of  the  chloride 
of  ammonium  will  charge  a  cell,  such  as  the  ordi- 
nary LeclanchS,  and  do  the  amoont  of  work  for 
which  alone  it  is  properly  fitted  for  several 
months,  the  question  of  economy  dwindles  to  a 
very  small  matter  against  the  higher  electro- 
motive force  the  ammonium  chloride  mves  over 
thatfomished  by  the  sodium  chloride.  The  reason 
for  this  higher  deotro-motive  force  is,  that  soda, 
displaces  ammonia  from  its  salts,  and,  of  course, 
in  doing  so  loses  force;  therefore,  when  both  are  de^ 
composed  the  sodium  salt  has  less  to  yield.  In  the 
one  case,  caustic  soda  is  generated  within  the' 
porous  cell ;  in  the  other,  ammonia  is  set  free  on^ 
given  off. 

As  these  salts  are  so  largely  used  in  eleotrical 
operations,  it  may  be  useful  to  give  complete  in- 
formation as  to  their  solutions.  Anunoninm 
chloride,  N  H4  CI.  =  63'5,  or,  allowing  for  impuri- 
ties, the  nnit  is  65  grains,  being  127  nnits  per 
lb.,  and  at  6d.,  the  cost  per  unit  is  -0472  of  a 
penny.  Its  solubility  varies  according  to  tempera- 
ture. My  own  experiments,  which  agree  with 
figures  given  by  various  authors,  made  1,000  fluid 
grains  of  a  solution  saturated  at  62°  Fahr.  weigh 
1,076  grains,  and  contain  288  grains  chloride,  or 
6-24  units.  Sodium  chloride,  Na  CI.  =  58-6,  or, 
commercially,  its  unit  is  69,  giving  119  to  the 
lb. ,  and  its  cost  per  unit  -0028  of  a  penny.  Unlike 
most  salts,  its  solubility  varies  very  UtUe  with 
temperature ;  at  62°  its  specific  gravity  is  1-208,. 
the  contents  of  1,000  fluid  grains,  322  grains,  or 
5-46  units.  Its  solution  is,  therefore,  somewhat 
stronger  than  that  of  the  ammonium  salt,  and 
still  more  so  in  cold  weather. 

As  the  action  produces  zinc  chloride,  and  this 
has  a  tendency  to  form  double  salts  with  alkafine 
chlorides,  a  deposit  of  crystals  of  these  is  soon 
found  to  form  on  the  porous  cell,  and  still  more 
freely  on  the  zinc  surface,  obstructing  the  oetioa 
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It  is,  therefore,  desirable  occ&sionaU,y  to  remove 
these  by  Boaking  in  pare  water. 

150.  Experimenting  with  a  Leclanch6  cell 
which  I  pnrctiascd  as  ahoat  the  best  type  of  thia 
form,  it  gave  at  first  43°,  falling  to  30"  ia  ten 
minntes,  and  23"  in  one  hour.  Connecting  again 
after  several  days  rest  it  gave  80°,  falling  to  20° 
in  ten  minntes ;  and,  after  several  weeks  doing  no 
work  bnt  these  tests,  it  gives  20°.  Its  charge  was 
about  6,000  grains  of  solution  of  ammoninm 
chloride,  being  about  3}oz.  of  the  salt,  or  25 
units,  of  which  probably  only  abont  ten  would  be 
effective,  the  rest  being  wasted  by  forming  the 
double  salt ;  and  certainly  all  the  work  tlie  cell 
has  done  would  not  exceed  2  nnito ;  on  the  other 
hand,  two  of  these  ceUs  woold  have  the  same 
electro-motive  force  as  three  Daniels'. 

151.  ScLPn\TE  or  Lead  Batteby. — In  this  we 
leave  the  principle  of  supplying  oxygen  at  the  nega- 
tive plate,  but  wu  have  au  insoluble  matter  there.  It 
has  several  forms.  Originally  the  porous  cell  was 
filled  up  with  the  sniphate  surrounding  a  metallic 
plate  or  rod  ;  a  patented  modilioation  consists  of 
a  stout  copper  wire,  to  which  are  fixed  several 
saucers,  also  of  copper,  tinned,  for  holding  the 
metallic  salt  and  preventing  its  solidifying  in 
the  porous  cell,  so  tLat  it  may  readily  be  replaced. 
This  is,  no  doubt,  a  great  improvement,  though  it 
is  very  doubtful  whether  the  sulphate  of  lead 
battery  is  worth  improving,  notwithstanding  that 
many  simply  practical  people  highly  approve  of 
it.  Its  defects  will  easily  be  seen  on  a  little  con- 
sideration. The  eleotro-raotive  force  is  low  ;  the 
cell  is  usually  worked  with  common  salt  for  the 
solution,  and  in  this  sulphate  of  lead  is  to  some 
considerable  extent  solable,  hence  lead  finds  its 
way  to  the  zinc  plate  and  sets  up  local  action. 
Then  the  action  is  expensive ;  snlpbate  of  lead 
Pb  S  Oj  has  au  atomic  weight  of  303,  half  of 
which  is  the  equivalent,  bnt  as  the  commercial 
article  is  usually  very  impure,  the  unit  cannot  be 
taken  at  less  than  169,  which  is  abont  equivalent 
to  the  work  I  have  found  it  to  do.  This  gives 
44  units  to  the  ponnd,  and  a  cost  per  unit  of 
•1364  of  a  penny,  and  hence  the  cost  of  working 
this  cell  is — 

1  unit  of  zinc  at  7d.  per  lb.  . .  '0330 

1  „    sulphate  of  lead -1304 

2  „    salt,  as  before '003(3 
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and  if  we  only  add  5  per  cent,  by  local  action, 
which  is  below  the  truth,  we  have  the  cost  per 
unit  '1838  of  a  penny,  bnt  as  in  actual  working  a 
large  portion  of  the  sulphate  of  lead  would  pro- 
bably be  left  undecomposed,  this  wculd  be  greatly 
exceeded,  making  the  cell  one  of  the  most  costly 
to  work. 

The  cell  has  the  merit  of  very  fair  constancy, 
and  yields  a  large  current  for  some  time,  so  that 
for  some  purposes  it  would  be  very  useful.  One 
of  the  patent  cells  gave  me  at  first,  on  short  cir- 
cnit  48°,  rising  in  an  hour  to  52°,  at  which  it  re- 
mained for  four  hours ;  for  some  days  after  I  used 
it  in  electroplating,  afterwhich  it  gave  37°.  and  as 
it  was  worked  fell  to  '20°.  The  jiorons  cell  be- 
comes clogged  with  a  brown  deposit  due  to  the 
lead,  bnt  which  is  removed  by  nitric  acid, 
and  the  sulphate  in  the  saucers  swells  consider- 
ably, so  that  they  should  not  be  filled  too  full. 

162. — The  chemical  reaction  which  occurs  in 
the  sulphate  of  lead  battery  is  very  complicated, 
and  entirely  different  from  what  might  be  expected. 
It  would  naturally  be  supposed  to  be  similar  to 
that  of  the  Daniel ;  that  the  sulphuric  radical 
of  the  salt  would  be  transferred  to  the  zinc  and 
metallic  lead  deposited.  The  action  is  altogether 
different ;  the  chloride  of  sodium  is  polarized  and 
broken  up,  the  chlorine  uniting  with  the  zinc,  and 
the  sodium  set  free  at  the  negative  plate.  Where 
there  is  in  actnal  contact  with  tins  plate  a  par- 
ticle of  lead  sulphate,  this  is  decomposed,  and 
the  expected  action  takes  place,  lead  being  set 
free  and  sulphate  of  soda  formed  ;  but  a  large  part 
of  the  negative  plate  ia  not  in  this  intimate  mole- 
cular contact  with  the  lead  salt,  and  the  nascent 
sodium  appears  to  be  actually  set  free  so  fir  as 
to  decompose  the  water,  and  at  the  same  time 
some  of  the  neigbbonring  lead  salt  for  hydrogen 
gas  is  i«t  free  to  a  small  extent,  which  causes  the 
swallisg  of  the  sulphate,  widcb  is  partly  reduced 
to  sulphide  instead  of  metnl,  and  a  considerable 
quantity  of  sulphide  of  sodium  is  also  produced. 
The  relative  proportions  of  these  actions  depend 
apparently  on  the  rate  of  the  action,  and  I  think 
that  the  slower  this  is  the  more  is  the  salt  reduced 
to  pure  metal. 

It  may  be  observed  that  if  this  battery  were, 
largely  used  the  residnary  prodaot  might  be  re- 


formed into  the  sulphate  by  acting  on  it  with  a 
cheap  uiti'ic  acid,  which  would  generate  sulphate 
of  lead  from  the  sulphide  direct,  and  the  nitrate  of 
lead  formed  would  be  precipitated  as  sulphate  by 
sulphuric  acid.  A  white  powder  ia  also  formed 
from  the  zinc,  which  might  be  available  as  a 
paint. 

153. — The  Sulphate  'of  Mekccbt  Ceix. — 
This,  which  is  called  from  its  inventor,  the 
Marie  Davy  Cell,  is  of  nse  only  in  circumstances 
requiring  a  small  intermittent  current  of  great 
force ;  thus,  as  it  gives  no  trouble,  requires  no 
care,  and  gives  off  no  unpleasant  fumes,  it  is 
verj'  useful  for  domestic  telegraphs,  d-c,  but  it 
is  quite  useless  for  employments  requiring  large 
quantity.  Originally,  it  consisted  of  a  porous 
cell,  with  a  rod  of  carbon  packed  n'ith  the  mer- 
cury salt ;  then  the  porous  cell  was  abandoned, 
and  a  peculiar  an'angemeut  employed,  in  which 
the  carbon  was  at  the  bottom  of  the  vessel ;  but 
now  it  is  usually  a  simple  zinc  and  carbon  pair, 
the  latter  of  wluch  extends  to  the  bottom  of  the 
vessel  and  dips  into  a  mass  of  the  sulphate.  The 
vessel  is  then  charged  with  water,  which  dis- 
solves a  small  portion  of  the  salt  slowly,  and  this 
sustains  the  action,  the  acid  radical  acliug  on  the 
zinc,  the  mercury  depositing  on  the  carbon  from 
which  it  falls,  and  collects  as  metal  at  the 
bottom.  The  action  can,  therefore,  only  be  sus- 
tained at  the  slow  rate  at  which  the  salt  enters 
into  solution. 

There  are  two  sulphates  of  mercury.  The 
proper  one  is  what  used  to  be  called  the  bisul- 
phate,  now  the  mercuric  sulphate  Hg  SOt,  \nth 
the  atomio  weight  29ti.  It  is  obtained  by 
heating  in  an  evaporating  dish  two  parts  by 
weight  of  mercury  with  five  to  six  of  the  struugeiit 
sulphuric  acid  until  only  a  dry  white  powder  is 
left.  Thia  is  the  requiriid  salt,  which  hot  water 
turns  into  the  yellow  "  tnrpith  mineral,"  and 
which  does  not  actually  dissolve  unchanged,  but 
forms  an  acid  salt  wiUi  the  water.  The  equi- 
valent is  half  the  atomic  weight,  or  allowing  for 
impurities  150  or  45'66  units  per  pouud,  which 
at  38.  4d.  per  pound  is  '8750  of  a  jpeuuy  per  unit. 
The  cost  of  working  is  thus  very  high,  but  it  is 
reduced  partially  by  the  mercury  recovered,  and 
for  the  sx>ccial  purposes  for  which  alone  the  cell 
is  useful;  this  is  of  little  consequence,  being 
compensated  by  the  steadiness  and  convenience 
of  the  cell. 

154. — There  are  various  other  forma  of 
battery — many  useless — some,  such  as  Grove's 
gas  battery,  highly  interesting  from  a  theoretical 
point  of  view ;  others,  like  the  chloride  of  silver 
form,  very  powerful,  but  not  of  general  use  ; 
though  this  latter,  where  the  material  could  be 
obtained  for  about  the  value  of  the  silver  it  con- 
tains (as  might  be  at  some  of  the  refineries) 
would  be  really  a  valuable  and  economical  cell. 
But  I  have  now  dealt  with  all  the  forms  I  can  re- 
member of  any  general  interest  and  practical 
value,  and  therefore  conclude  this  part  of  the 
subject,  bnt  with  the  intention  of  soon  describing 
a  new  form  which  I  am  experimenting  npon.  In 
the  next  paper  the  subject  of  measurement  and 
galvuLomutui'S  will  be  dealt  with. 


as  a  celestial  object,  whose  figure  and  position 
we  wish  to  determine,  the  zodiacal  light  seenii> 
at  first  si«ht  precisely  such  an  object  as  we 
might  hoiie  to  deal  with  most  satisfactorily. 
It  is  undoubtedly  within  manageable  limits  of 
distance.  It  is  often  very  clearly  visible.  We 
can  view  it  from  varying  stations,  at  different 
seasons,  and  so  on.  Yet,  despite  all  these  advan- 
tageous circumstances,  the  zodiacal  light  has 
undoubtedly  proved  a  cnix  to  astronomers.  It<. 
peculiarities  have  been  snch  as  to  lead  to  the  pro- 
mulgation of  quite  discordant  theories ;  nor  can 
it  be  said  that  any  theory  hitherto  put  forward 
(so  far  as  I  know)  accounts  for  all  the  pecu- 
liarities of  this  phenomena. 

I  hope,  however,  to  be  able  to  show  that  the 
results  we  have  been  considering  lead  to  a  com- 
plete solution  of  all  the  geometrical  difficulties 
(if  we  may  so  speak),  presented  by  the  zodiacal 
light.  I  proceed  to  consider  what' those  difficnl- 
tjes  are  ;  in  other  words,  to  give  an  aocount  of  the 
principal  phenomena  presented  by  the  zodiacal 
light.  Let  it  be  carefully  remembered  that  a 
theory  to  be  admissible  must  give  an  account  of 
all  the  phenomena  ;  or,  at  least,  not  be  definite'ly 
opposed  by  a  single  phenomenon.  On  this  aoconnt 
our  very  difficulties  may  be  of  service  to  us,  by 
enabling  ns  to  reject  theories  which  otherwise  it 
would  perplex  ns  to  choose  among. 

Speaking  genetally,  the  zodiacal  light  m^y  be 
described  as  a  faint  tongue  of  light,  visible  above 
the  horizon  after  sunset  and  before  sunrise,  and 
exteniling  as  if  from  the  concealed  smi  along  the 
neighbourhood  of  the  ecliptic.     The  figure  shows 
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{Continued  from  page  435.) 

F  we  are  led  by  the   consideration  of  meteors 

and  comets  to  a  satisfactory  interpretation 

of  the  zodiacal  light,  we  may  be  well  satisfied 
with  the  results  of  our  researches,  for  there  is 
scarcely  a  single  problem  in  the  whole  range  of 
astronomy  which  presents  so  many  difficulties  as 
this  one. 

Let  me  draw  a  distinction  here  between  two 
very  difierent  classes  of  problems  presented  to 
the  astronomer.  To  determine  the  physical  cha- 
racteristics of  a  certain  order  of  celestial  objects 
may  be  a  problem  which  overtaxes  man's  highest 
powers,  whether  of  observation  or  of  reasoning ; 
but  nearly  all  questions  connected  with  the  posi- 
tion or  motions  of  celestial  objects  seem  only  to 
require  the  fulfilment  of  certain  conditions  in 
order  that  we  may  resolve  them  quite  satisfac- 
torily. Those  conditions  are  maiuly  a  certain 
relative  proximity  of  the  objeot  in  question,  and 
certain  motions,  either  on  its  part  or  on  our 
own,  by  which  we  may  be  enabled  to  sec  it  in 
different  directions  and  so  estimate  its  position. 

Now  the  zodiacal  light,  if  we  regarded  its 
physical  constitution,  might  prove  too  difficult  a 
problem  for  us  to  solve.    But  regarded  simply 


roughly  what  is  the  usual  aspect  of  the  light, 
H  H'  being  the  horizon,  E  E'  the  eclipse,  8  the 
hidden  sun,  and  Z  the  vertex  of  the  zodiacal 
Ught.  But  as  the  position  of  the  ecUptic  is  con- 
tinually changing  on  onr  skies,  the  position  of 
the  zoiliivcal  light  changes  with  it.  It  is  most 
favourably  seen,  of  course,  when  the  ecliptic — 
shortly  after  sunset  or  shortly  before  sunrise — is 
inclined  at  the  greatest  possible  angle  to  the 
horizon.  The  former  case  happens  in  February 
and  March,  the  latter  in  October  and  November. 
Hence  the  zodiacal  light  can  be  seen  most 
favourably  in  the  eveuiug  hours  of  spring  and  in 
the  morning  hours  of  autumn. 

In  places  near  the  equator  the  zodiacal  light  caa 
be  seen  all  the  year  round,  both  in  the  evening 
and  in  the  morning  hours,  because  there  the  ecliptic 
is  always  much  more  nearly  vertical  than  with  us  ; 
and  besides,  the  twilights  are  shorter. 

Wherever  the  zodiacal  Ught  can  be  seen  at  all — 
or  within  latitudes  some  65  degrees  north  and 
south  of  the  equator — it  affects  in  this  way  the 
neighbonrhood^f  the  ecliptic  ;  it  sets  as  regularly 
as  a  celestial  object  in  the  evening  and  rises  as 
regularly  as  a  celestial  object  in  the  morning  ; 
so  that  we  might  be  disposed  to  conclude  at  onc« 
that  it  is  no  mere  terrestrial  phenomenon,  were  it 
not  for  certain  peculiarities  presented  at  times  by 
this  object.  Indeed,  as  will  be  seen  presently, 
the  evidence  is  far  too  strong  for  any  serious 
question  as  to  the  cosmical  character  of  the  light ; 
but  there  is  yet  gooa  reason  for  feeling  doabtfoJ 
where  and  what  it  actually  is. 

In  the  first  place  the  extent  of  the  light  arises 
from  time  to  time.  Sometimes  its  rertex  lies 
but  70°  or  so  from  the  pLice  of  the  sun,  at  othera 
it  actually  exceeds  90°  or  even  100°  from  him. 
When  it  is  remembered  that  no  object  travelling 
within  the  earth's  orbit,  as  Mercury  and  Venus  do, 
could  ever  appear  so  far  from  the  sun  as  90^, 
the  significance  of  such  an  extension  of  the  zodia- 
cal light  will  be  seen  at  once. 

Then,  again,  the  brightness  of  the  zodiacal 
light  is  not  constant.  At  times,  for  example,  it 
is  very  difficult  in  our  latitudes  to  see  the  light  at 
all,  even  on  clear  evenings  or  mornings  and  at  thi- 
proper  seasons  ;  at  other  times  no  one  can  possibly 
fail  to  recognise  the  light  when  once  its  positiuu 
has  been  pointed  out;  while  occasionally  the  light 
has  been  so  brilliant  that  it  has  been  mistaken 
for  the  toil  of  a  vast  comet.  This  happened  iji 
March,  1843,  during  the  visit  of  tlic  great  comet 
of  that  year,  when  many  persons  took  the  zodia- 
cal light  for  that  amazing  objeot.  It  is  doubtlesi 
to  a  temporary  increase  of  brightness  of  this  sort 
that  the  phenomenon  described  by  Nicephoras,  in 
the  following  terms,  most  be  asoribod ; — "  Ther« 
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\  as  seen  at  that  time,"  he  says,  referring  to  the 
Jar  of  Home's  capture  by  Alario,  "above  the 
inoealed  sim,  a  strange  cone-shaped  Ught,  mis- 
-  .ken  by  the  ignorant  for  a  comet,  but  without  a 
■  sad.  It  was  a  sort  of  flame,  self -luminous,  like 
.  lamp,  and  giving  a  Ught  altogether  different  from 

ar  light The  place  and  motions  of  this 

ijcct  changed.    At  first  it  was  where   the  son 

iee  In  spring;  then  it  extended  along  that  part 

the  zodiac  which  lies  opposite  the  last  star  of 

le  Bear,  its  vertex  lying  westwards.     When  it 

~  vd  travelled  for  more  than  four  months  along 

te    zodiac  it  disappeared.     Sometimes  its  vertex 

as  sharper ,  giving  it  a  lengthened  form  ;  then  it 

.  icame  shorter  again,  it-c." 

'  Farther,  the  position  of  the  zodiacal  light  has 

7  •en  found  to  vary,  and  that  in  a  manner  far  too 

'  arked  to  be  referred  to  such  variations  as  oharac- 

^rize   the   position  of  planetary  orMts.     Thus, 

,8t  March,  Captain  Noble  observed  the  zodiacal 

gilt  to  be  inclined  at  a  considerable  angle  to  the 

.liptic,  its  axis  seeming,  on  a  rough  estimate,  to 

0  inclined  some  20°  to  that  circle. 

Tjastly,  it  has  been  asserted  that  the  zodiacal 
i<;lit  can  bo  seen  ai  certain  seasons,  in  tropical 
.>nntric3,  on  both  sides  of  the  heavens  at  once, 
u  other  words,  that  before  the  evening  glow  in 
ho  west  has  disappeared  the  morning  glow  in 
•  Uo  east  has  come  into  view.    Professor  Smyth, 
tbo  Astronomer  Boyal  for  Scotland,  found  this 
certainly  not  to  be  the  case  when  he  observed  the 
zodiacal  light  under  exceptionally  favourable  cir- 
enmstances  at  Teneriffe ;  but  it  may  be  admitted 
as  at  least  possible  (considering  what  we  have 
already  seen   of  the  variable   extension  of  the 
light),  that  occasionally  the  zodiacal  light  may  be 
thus  visible  at   opposite  sides  of    the  horizon. 
Nay,  the  astronomer  Liais  asserts  that  the  zodia- 
cal light  sometimes  spans  the   whDle  sJcy  from 
horizon  to  horizon.    Although  this  has  been  re- 
garded as  incredible,  yet  I  can  see  no  reason  why 
so  very  definite  an  assertion  respecting  the  zodiacal 
light  should  be  rejected  ;  and  though  I  would  not 
care  to  found  a  theory  upon  it,  I  should  be  in- 
clined to  look  with  suspicion  on  a  theory  which 
did  not  servo  to  explain  the  observation. 

Now  let  us  consider  what  these  peculiarities  — 
those  at  least  which  are  beyond  all  question — re- 
quire from  us  in  theorizing  respecting  the  zodia- 
cal light. 

The  brightest  part  of  the  light  is  seen,  whether 
in  the  morning  or  evening,  precisely  nnder  the 
same  circumstances  as  the  inferior  planets,  Venus 
and  Mercury  ;  and,  undoubtedly,  if  a  nmltitude  of 
minute  planets  travelled  between  the  orbits  of 
those  planets,  we  should  recognise  the  diffiised 
light  reflected  to  us  by  such  bodies  in  precisely 
those  regions,  and  nnder  precisely  those  circum- 
stances, in  which  we  see  the  Ijright  part  of  the 
zodiacal  light.  It  needs  only  an  extension  of 
this  to  the  case  of  a  disc  of  small  bodies  travelling 
within  the  orbit  of  the  earth,  or  in  places  extend- 
iug  slightly  beyond  it,  to  account  for  the  general 
aspect  of  the  zodiacal  light. 

But  then  we  fall  immediately  into  difficulties. 
A  disc,  such  as  we  have  supposed,  would  occupy  a 
position  (regarding  it  as  a  whole)  as  constant  as 
that  of  the  Satuhuan  rings,  or  even  more  so.  We 
iftvo  seen  that  the  zodiacal  light  shifts  very 
narkedly.  We  cannot  conceive  the  components 
>f  this  diso  as  distributed  otherwise  than  with  a 
•.ertain  general  uniformity.  So  distributed,  the 
ight  they  would  send  as  would  vary  little.  We 
lave  seen  that  the  light  of  the  zodiacal  light  varies 
n  a  very  remarkable  manner.  Nor  could  snob 
t  disc  expand  or  contract  to  any  considerable 
■xtcnt,  assuming,  as  we  are  bonnd  to  do,  that  its 
constituents  travelled  according  to  the  laws  of 
•.gravity  around  the  sun.  But  we  have  seen  that 
the  extenraon  of  the  zodiacal  light  is  very  vari- 
able. 

The  difficulties  are  not  diminished  by  the 
^apposition  that  instead  of  a  disc  the  zodiacal 
light  represents  a  ring  of  small  bodies,  as  Hum- 
boldt imagined. 

'  Accordingly,  some  astronomers  (Heis  first,  I 
Mlieve)  have  snggested  that  the  zodiacal  light 
nay  be  due  to  a  ring  of  bodies  ronnd  the  earth ; 
'.or  some  of  the  observations  made  upon  the  ob- 
ject, seem  to  correspond  to  this  arrangement, 
(t  ifl  clear  that  the  earth's  shadow  would  hide 
ho  parts  of  such  a  ring  lying  opposite  to  the 
mn,  and  so  the  visibility  of  the  ring  after  sunset 
a  the  west,  and  before  sunrise  in  the  east,  would 
te  aoooimted  for. 

But  then  we  fall  into  fissh  difficulties.  If  this 
ting  is  tolerably  dose  to  the  earth  its  apparent 
position  ought  to  be  aifeoted  by  a  diffisrenoe  in 
the  position  of  the  observer  -,   yet  if  we  put  the 


ring  far  off — say  as  far  as  the  moon — we  ought 
always  to  see  the  light  on  opposite  sides  of  the 
heavens  at  midnight,  precisely  as  we  see  the 
moon  in  all  parts  of  her  orbit,  except  when  just 
in  that  small  circular  region  where  the  earth's 
shadow  falls  across  that  orbit. 

Nor  are  the  variations  of  the  light  at  all  better 
explained  by  this  theory  than  the  former. 

Then  there  remains  another  theory,  according 
to  which  the  zodiacal  light  is  a  phenomenon 
of  the  earth's  atmosphere,  and  scH-luminous. 
For  instance,  electrical  discharges,  excited  as  in 
the  case  of  the  aurora,  have  been  adduced  in  ex- 
planation of  the  phenomenon.  Such  a  theory 
accounts  very  well  for  the  variations  observed  in 
the  zodiacal  light,  but  not  at  all  for  the  constant 
features  of  the  gleam.  The  particular  region  of 
air  which  would  need  to  be  illuminated,  in  order 
that  the  zodiacal  light  seen  at  any  one  statpu, 
might  be  accounted  for,  would  be  overhead  as 
re^irds  places  not  many  hundreds  of  miles  distant, 
and  so  people  at  such  places  should  see  the  light 
vertically  above  them ;  whereas,  at  those  very 
places  the  zodiacal  light  is  actually  seen  situated 
very  much  as  at  the  first  station.  Again,  if  at 
any  one  station  the  evening  aspect  of  the 
zodiacal  light  were  thus  accounted  for,  at  other 
stations  this  illnminated  oir  would  be  due  north  ; 
at  others,  due  south  ;  at  others  again,  due  east ; 
yet  all  these  stations  would  lie  within  such  limits 
of  distance  that,  according  to  what  we  know  of 
the  zodiacal  Ught,  the  gleam  Ucs  actuoUy  towards 
the  west  for  all  of  them.  Yet  again,  considering 
only  one  station,  we  can  perceive  no  reason  why 
the  iUnmiuatcd  air  should  have  the  particular 
tongue-figure  necessary  to  account  for  Uie  aspect 
of  the  zodiacal  Ught,  why  it  should  set  in  the 
west — orrise  in  the  east — like  a  celestial  body,  why 
it  should  foUow  the  varying  position  of  the 
ecUptic,  and  so  on.  We  are  compelled  to  abandon 
this  theory,  then,  like  the  rest. 

But  there  the  object  is  ;  its  Ught  comes  from 
some  region  or  other ;  the  relations  it  presents 
are  very  definite.  We  must  not  suffer  ourselves 
to  be  defeated  in  an  inquiry  of  this  sort.  Let  ns 
go  over  the  ground  again,  and  see  whether  any 
one  of  our  theories,  though  not  acceptable  in 
itself,  may.  not  suggest  a  theory  which  will  meet 
all  the  requirements  of  the  case. 

We  turn  to  the  terrestrial  theory,  and  find  no 
hope  in  that.  We  consider  the  theory  that  the 
zodiacal  Ught  is  due  to  a  ring  surrounding  the 
earth  at  a  greater  or  less  distance,  and  we  are 
forced  to  admit  that  no  shape  or  dimensions 
which  we  can  give  to  the  ring  will  suffice  to  ac- 
count for  the  peculiarities  and  variations  of  the 
object.  In  fact,  we  find  new  objections  the  more 
oarefoUy  we  consider  this  theory ;  it  leaves  the 
symmetrical  figure,  the  systematic  rising  and 
setting,  the  'changes  of  apparent  position  with 
longitude  in  the  course  of  the  year,  wholly 
unaccounted  for. 

Thus  we  become  tolerably  confident  that  it  is 
to  some  modification  of  the  first  theory,  according 
to  which  the  zodiacal  light  consists  of  bodies 
moving  around  the  sun,  that  we  are  to  look  for 
the  solution  of  our  difficulties. 

A  set  of  bodies  travelling  in  nearly  circular 
orbits  around  the  sun  and  within  the  earth's  orbit, 
failed  so  totaUy  to  explain  the  peculiarities  of  the 
zodiacal  Ught,  that  though  forced  to  look  to  that 
particular  region  of  ^pace  for  the  bodies  reaUy 
causing  the  light,  we  are  compeUed  to  abandon 
the  theory  that  those  bodies  can  travel  nearly  in 
circular  orbits.  But  if  these  bodies  travel  in 
eccentric  orbits,  lying  yet  completely  in  the  sun's 
neighbourhood  (by  which  I  mean,  not  bevelling 
much  farther  away  than  the  earth's  orbit)  we 
have  by  no  means  got  over  our  difficulties. 
Since  according  to  this  view  the  same  set  of 
bodies  goes  always  to  the  formation  of  the 
zodiacal  light,  and  since  those  bodies  travel  ii;  a 
short  period  round  the  sun,  we  should  have  the 
zodiacal  Ught  nearly  constant  in  brightness  ;  and 
whatever  variations  there  were  would  take  place 
in  short  periods.  There  would  be  nothing  to 
account  for  any  of  the  three  marked  forms  of 
variation  considered  above ;  either  the  variation 
of  brilliancy,  and  especiaUy  the  sudden  access  of 
brilliancy  at  certain  widely  separated  seasons,  or 
the  change  in  the  apparent  positi^  of  the  light, 
or  the  remarkable  variation  in  its  extension  from 
the' sun's  place. 

If  we  give  to  the  constitaents  of  the  diso  of 
bodies  eccentric  orbits  of  f*''  wider  range,  we 
seem  to  recognize  n  ^ft,y — though  at  first  sight  not 
a  very  easy  way-.^^*  of  our  difficulties.  Anyhow. 
"-  may  somev^k  °  j,opefuUy  regard  this  new 
Z^^t  ^  to  be  absolutely  the  onl\ 


we 

view,  dnce  it  g^. 


one  left  ns  to  deal  with.  As  there  mnst  be  some 
solution  of  the  problem,  and,  as  every  other 
conceivable  solution  has  failed  ns,  we  have  a 
priori  reasons  for  feeling  confident  that  now  at 
last  we  are  on  the  right  track. 

To  begin  with,  we  need  no  longer  speak  of  the 
bodies  as  hypothetical,  since  we  have  already 
seen  that  the  space  within  the  earth's  orbit  mutt 
be  occupied  with  bodies  whose  paths  carry  them 
far  out  into  space — some  of  them  even  beyond 
the  orbits  of  Uranus  and  Neptune.  Wliether  these 
bodies  be  comets,  or  meteors,  or  associated  systems 
of  comets  and  meteors,  we  have  at  least  the 
material  we  require. 

Bnt,  also,  we  no  longer  have  to  account  for 
variations  as  a  difficulty,  bat  to  look  for  them  as 
a  natural  consequence  of  our  theory.  We  have 
seen  that  there  must  be  a  continual  flux  in  the 
condition  of  the  more  richly  aggregated  part  of 
the  family  of  meteoric  and  cometic  systeilia  re- 
garded as  a  whole.  Even  such  an  observation  as 
Captain  Noble's — exceptional  as  it  doubtless  is — 
would  be  fnUy  explained  if  we  regarded  it  as  due 
to  the  simultaneouB  arrival  of  the  richer  parts 
of  three  or  four  meteoric  systems  (or  even  of  one 
very  rich  one) ,  inclined  about  twenty  degrees  to  their 
ecUptic.  There  is  nothing  in  the  inclination,  in 
the  degree  of  richness  involved,  or  in  the  con- 
currence of  three  or  four  such  arrivals,  which  is 
in  any  way  contrary  to  what  we  already  know  of 
the  nature  of  meteoric  systems. 

Yet  once  more, — ^this  theory  accounts  for  even 
those  remarkable  observations  according  to 
which  the  zodiacal  light  has  been  seen  in  the 
east  and  west  at  the  same  time — and  if  Liais  is 
to  be  beUeved,  right  athwart  the  heavens,  from 
the  eastern  to  the  western  horizon.  Jnst  as  a 
multitude  of  minute  bodies  within  the  orUt  of 
Venus  accounts  for  the  appearance  of  the 
zodiacal  light  in  those  parts  of  the  heavens 
where  Venus  is  seen,  so  the  existence  of  a  mul- 
titude of  bodies  within  the  orbit  of  Mars  would 
account  for  the  appearance  of  the  zodiacal  light 
along  the  whole  of  that  arch  where  Mars  travels 
on  the  heavens.  Undoubtedly  it  would  only  be 
as  a  very  exceptional  thing  that  the  meteors 
would  be  seen  out  there,  for  their  general  sparse- 
ness  of  distribution  outside  the  earth's  orbit  (as 
proved  in  the  preceding  papers),  and  their  famt 
iUumination  there,  owing  to  increase  of  distance 
from  the  sun,  would  cause  this  diffused  light  to 
be  ordinarily  invisible  to  us,  and  always  exceed- 
ingly faint.  But  from  time  to  time  the  arrival 
of  the  richer  parts  of  several  meteoric  systems, 
suitably  placed,  might  be  expected  to  be 
discernible  in  tropical  latitudes  by  Ught  such 
as  Liais  saw  across  the  soathem  sky 

I  have  hitherto  omitted  aU  reference  to  what 
the  spectroscope  has  taught  ns  respecting  the 
zodiacal  Ught.  Angstrom's  observations  that  this 
Ught  gives  a  speculum  of  bright  lines,  correspond- 
ing in  position  to  those  of  the  aurora  spectrum, 
may  seem  at  first  sight  fatal  to  the  theory  above 
enumerated — which  would  be  very  awkward,  for 
there  remains,  as  I  have  said,  no  other  theory  to 
consider.  But  it  must  not  be  forgotten,  that 
nearly  the  whole  Ught  of  the  zodiacal  light  might 
be  reflected  solar  Ught,  and  yet  its  spectrum  only 
show  the  lines  above  mentioned  ;  for  Ught  col- 
lected into  a  few  lines  (in  this  case  three)  may 
be  discernible  where  twenty  times  as  much  Ught 
dispersed  into  the  rainbow-tinted  streak,  forming 
the  solar  spectrum,  would  be  wholly  unrecognizable. 
Now,  it  is  worthy  of  notice,  that  one  of  the  lines  in 
the  auroral  spectrum  corresponds  to  an  iron  line; 
and  the  only  way  in  which  we  can  nnderstand 
the  presence  of  iron  in  the  upper  reigons  of  our 
air,  IB  by  referring  it  to  the  continual  arrival  of 
metooric  matter.  This  being  so,  electrical  dis- 
charges, excited  by  the  sun's  action,  and  taking 
place  between  the  constituents  of  the  zodiacal  Ught, 
would  quito  as  weU  account  for  the  bright  lines  in 
the  zocUacal  spectrum  as  the  discharges  excited 
by  the  earth's  much  fainter  action  account 
for  the  lines  indicating  the  presence  of  corre- 
sponding metooric  material  in  the  upper  regions  of 
our  own  atmosphere. 

If  the  American  astronomers  are  right  in 
saying  that  the  same  lines  appear  in  the  spectrum 
of  the  corona,  we  arrive  by  an  independent  pro- 
cess at  the  conclusion  involved  in  the  above  inter- 
pretation of  the  zodiacal  Ught  as  compared  with 
what  has  been  already  estabUshed  about  the 
corona,  viz.,  that  the  corona  is  simply  the  richer 
part  of  the  zodiacal  Ught. 

Thus  comets  and  meteor-systoms,  the  zodiacal 
Ught,  the  corona,  and  the  aurora,  have  been 
brought  into  close  association.  If  these  views  are 
elucidated  by  future  observations,  a  series   of 
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hitherto  perplexing  phenomena  vill  be    gimnlta- 
neonsly  interpreted. 

Here,  for  the  present,  I  take  leave  of  the  sub- 
ject ;  bnt  at  some  f  ature  time  I  hope  to  return  to 
it.  I  have  so  far  looked  at  only  one  aspect  of 
this  maay-sided  subject ;  there  are  others  as  well 
worth  studying,  and  associated  no  less  intimately 
with  the  economy  of  the  solar  system. 

The  End. 


THE    WORLD:     ITS     FOBKATION     AND 

ANTIQUITY. 

Bt  Abthub  Undbbhili,. 

^Continued  from  page  436). 

Chapteb  VI. 

ABOVE  the  metamorpbic  or  primary  series 
lie  the  secondary  fopnations,  and  in  the 
lowest  system  of  this  group  first  occur  those  im- 
portant aids  to  geology — ^fossils,  or  animal  and 
Tegetable  remains. 

This.olass  is  divided  into  seven  systems,  viz. 
(taking  them  in  order  of  superposition  and  com- 
mencing with  the  lowest),  (1)  the  Cambrian  ;  (2) 
the  Silnrian ;  (3)  the  Devonian,  or  old  red  sand- 
stone ;  (4)  the  Carboniferous ;  (6)  the  Permian, 
or  lower  new  red  sandstone ;  (6)  the  Triassic,  oi 
upper  new  red  sandstone ;  (7)  the  Oolitic,  oi 
Jnraasio ;  and  (8)  the  Chalk,  or  Cretaceous  sys- 
tems. 

The  first  five  of  these  groups  are  termed  the 
Potoozotc  systems  {palaos,  ancient ;  zoos,  life), 
.  because  they  contain  the  remains  of  life  in  forms 
totally  different  to  any  existing  at  the  present 
period. 

Since  it  will  be  necessary  in  this  and  the  future 
portions  of  my  treatise  to  use  certain  technical 
terms  in  relation  to  the  fossil  remains  of  present 
and  bygone  races  of  beings  who  have  peopled 
the  earth ,  I  think  that  at  tliis  stage  a  little  digression 
ior  the  purpose  of  explanation  would  be  advan- 
tageous, and  I  therefore  entreat  my  readers  to 
-carefully  commit  to  memory  the  following  list  of 
the  difitorent  genera  of  animals : — 

VEBTEBRATA  (having  a  backbone)  are 
divided  into  four  orders — viz. :  1.  Hamuifebs  (or 
such  as  suckle  thur  young),  examples,  man,  dog, 
horse,  &c.  ;  2.  Bums ;  3.  Beptilks;  4.  Fishes. 

ANNDLATA  (ornamented  with  a  ring)  are 
split  up  into  six  orders — viz.,  1.  Insects — ex- 
amples, bee,  flies,  &c. — 2.  Mybiapods  (thousand 
footed);  examples — centipede,  millepede.  Sec.  3. 
Abachkidss (spiders);  examples — spider,  scorpion, 
vormin,  &o.  4.  Chuetacea  (shell  coated) ;  ex- 
amples— crab,  lobster,  ice.  5.  Cibrbipeos  (hair 
f  joted) ;  examples — the  anatissa — certain  beings 
wliich  cling  to  the  bottoms  of  ships.  6.  Anne- 
LWU  (little-ringed);  example — the  common  earth- 
worm. 

MUliLUSCA  (flabby  or  jelly-like)  are  divided 
into  five  orders — viz.,  1.  CKPEAi/jpong  (head- 
footed)  ;  examples — nautilus,  cuttlefish,  &e.  2. 
Oastebopodb  (belly-footed) ;  example  —  black- 
.snail.  3.  Braohiopoos  (arm-footed).  4.  CoN- 
chiteba  (shell-bearing),  o.  Acefhala  (headless) ; 
«xample — oyster. 

RADIATA  are  divided  into  three  orders — viz., 
1.  Brtozoa  (sea-weed  life).  2.  Echinoderhata 
.(spiny-skinned) ;  example — star-fish,  ice.  3.  PoLr- 
paria  ;  example — coral  zoophyte. 

PROTOZOA  (first  life)  are  of  a  threefold 
order — viz.,  1.  Forauinipeba  (having  an  aper- 
ture) so  termed  because  the  air-shell  is  divided 
into  partitions,  each  of  which  is  united  with  the 
jmcceeding  one  by  a  small  aperture.  2.  Auor- 
phozoa  (mis-shapen  life)  ;  example — sponge.  Sec. 
3.  Imfusobu  (existing  in  infusion)  infinitely 
minute  animalcules,  40,000  of  which  would  but 
fin  a  cubic  inch. 

Having  now  described  the  classification  of  the 
animal  world,  I  will  again  resume  the  description 
of  the  secondary  formation.  Pursuing  my 
former  method  I  shall  commence  with 
the  Cambrian  system,  which  lies  immediately 
above  the  day  slate.  It  is  principally  composed 
of  slates,  Bohiste,  and  limestones,  and  is  met 
with  mostly  in  Wales  and  the  northern  counties 
of  England.  At  the  period  of  the  formation  of 
this  system  it  is  evident  from  the  fossil  remains 
that  the  temperature  was  far  greater  than  that 
which  prevails  on  any  portion  of  the  globe  at  the 
present  time.  Too  torrid  for  terrestrial  vege- 
tation or  animal  organization,  life  was  confined 
to  the  cooler  habitation  of  the  sea  ;  it,  however, 
Bwamiod  with  lowly  organisms  and  i>lants  whose 
remains  we  now  find  deep  buriSd  in  their  stony 
vaults. 


The  strata  of  this  group  are  of  considerable 
thickness,  occasionally  attaining  that  of  20,000ft., 
and  it  mnst  therefore  have  taken  a  long  period 
for  its  deposition.  The  system  is  of  extensive 
prevalence  in  Bohemia,  Sweden,  Russia,  Canada, 
and  New  York  State,  and  it  therefore  follows 
that  such  localities  were  subaqueous  or  sub- 
merged at  the  time  of  its  formation.  The  fossils 
of  tUs  system  are  of  a  very  low  nature,  such  as 
seaweeds ;  specimens  of  Radiata  called 
Oldhamia  radiant,  a  species  of  Bra- 
ehiopod  termed  Lingvla  (Fig.  1),  and 
Trilobitet,  which  last  deserve  a  some- 
what longer  description.  Trilobites, 
then,  were  a  species  of  the  genns  Crus- 
tacea. From  Fig.  2  yon  will  observe 
that  their  form  is  that  of  an  oval  divided  into 
three  divisions;  they  are  supposed  to  have 
lived  in  the  lowest  depths  of  the  ocean,  and  there 
to  have  existed  on 
the        molluscs  2 

which  were  not 
provided  with  a 
shelly  armour. 
But  the  most  re- 
markable portion 
of  these  beings 
is  their  eye,  which, 
although  minute 
in  itself,  would, 
even  if  composed 
like  that  of  ordi- 
nary animals,  be 
a  wonderful  piece 
of  microscopic 
handiwork,  is  ren- 
dered infinitely 
more  wonderful  by 
the  fact  that  it 
is  made  of  over 
400  separate  eyes, 
BO  placed  as  to 
allow  of  vision  in 
every  direction  at 
the  same  time. 
Such  an  organism 
proves  that  it  was 
not  by  a  series  of 
experiments,  be- 
ginning at  the 
least  complex, 
that  the  Creator 
formed  the  or- 
ganic world;  for 
there  is  infinitely  more  complexity  and  delicacy 
of  design  in  a  Tnlobite's  eye  than  in  the  gigantic 
limb  of  an  elephant  or  a  mastodon. 

The  scenery  of  the  Cambrian  system  is  very 
bold  and  bleak,  its  slaty  strata  being  split  into 
mgged  peaks,  whose  precipitous  sides  render  any 
attempt  to  gain  their  summits  perfectly  futile. 
The  pass  of  Llanberis  exemplifies  this  wild  as- 
pect most  effectively,  and  fills  the  spectator  with 
feelings  of  awe  and  admiration.  The  Cambrian 
system  is  rich  in  metals,  supplying  quantities  of 
silver,  iron,  tin,  and  copoer  ores,  the  getting  of 
which  affords  employment  to  hundreds  of  miners. 
In  the  next  chapter  I  shall  enter  upon  the  con- 
sideration of  the  Silurian  system. 

(To  be  continued.) 


MICROSCOPICAL  JOTTINGS  IN  TOWN 

AND  COUNTRY. 

No.  V. 

THE  foot  of  the  fly  will  well  repay  onr  careful 
study ;  for  the  foot  proper,  as  distinguiahed 
from  the  leg,  is  furnished  with  a  most  elaborate 
arrangement  for  enabling  the  creature  to  ascend 
vertical  and  polished  surfaces,  or  even  to  walk 
with  its  body  downwards  in  apparent  opposition 
to  the  force  of  gravity.  The  arrangement  by 
which  this  is  brought  about  consists  of  a  pair  of 
expansions  with  which  each  foot  is  furnished : 
around  the  edges  of  these  expansions,  called 
piUvilli,  are  ranged  rows  of  minute  discs  (only 
visible  by  the  aid  of  a  high  power),  which  seem 
to  act  as  "  suckers."  The  foot  must  be  mounted 
in  balsam.  The  rules  laid  down  for  the  proboscis 
will  apply. 

The  common  spider  is  an  interesting  object  to 
the  microscopist.  There  is  the  foot,  with  its 
serrated  claws;  the  spinnerets  situate  at  the 
posterior  extremity  of  the  body,  and  usually  six 
in  number ;  the  wonderful  organs  of  vision — eight 
commonly,  or  six — cither  grouped  together  or 
ranged  on  the  head,  differing  from  the  eye  of 
the  fly  in  being  single  ;  and  last,  but  not  least. 


the  month,  with  its  jaw  and  poiaoa  gland.   1 
may  all  be  mounted  in  balsam. 

I.tpidopttra.  — Wings    mounted    a«    op 
Amongst  common  English   species  the  >'.il 
natu*  alexit  and  the  peacock  are,   peibajv 
most  suitable.     They  should  be  laid  mad; 
slide    with  a  shallow  cell   around    them,  « 
may  be  of  card  or  thick  paper,  and  oomui 
a  thin  glass  square  or  circle.     Scales  qdb 
wings  are  also  very  interesting   as  tiaaqaa 
for  moderately  high  power.     From  a  A*-, 
kindly  given  me  by  a  friend  who    caa^  a  it 
Howden,  I  have  secured  some    venia;  itzit 
dore  scales  that  display  their  hoaidd  taiina: 
beautifully  under  a  (in.  or  lin.      A^^-jh^./ 
these  are  very  beautiful.    Antenna  mtfit.- 
The  former  are  often  very  good, 
mounted   in  balsam,  and  also   as 
Their  rwpiratory  system  is    siizLple 
study.      Honey  lieet   and    Wojtp*. — "Stkr 
leg  and  foot  of  the  bee  is  most  intetoK.^ 
stings  of  both  bee  and  wasp  are  easi>;BL 
and  are  worthy  careful  observatian.  !x 
nicely  mounted  dry  is  good.       Calerf'i 
interesting  for  their  feet,  their   bneatk^i 
or  spiracles,  and  their  respiratory  tnbe<ra 
The  creature  may  be  dissected  in  water : ' 
a  small  pair  of  scissors,   and  the  otga: 
being  carefully  washed,  may  be  mooBtcd .: 
or  in  balsam.    Amongst  Vertebratt  *c  > 
largo   field,   and  we  cannot   now  do  dc 
glance  at  a  few  of  the  more  pztimineal  ^ 
Prick  onr  fingers  and  we  get   blood — •]>: 
interesting  object.     From   the   c»w  wt  m 
mUk  and  see  its  oil  globules.    From  the  c^a:- 
of  any  vertcbrated  animal  we  have  haii  to  a-. 
in   balsam   for    polariscope     or    ordisuv  L: 
Hair,   perhaps,  requires   more   than  >  pfr. 
note.    Take  human  hair ;    mount  it  it  ak 
after  a   good  cleansing  and  a  soakisg  is  u.-- 
tine,  and  then  subject   it  to   a   thonx^ti  cn^ 
nation  with  ^in.  or  iin.     Its  stmctuie  s  bi>: 
this  : — Externally    there      are    the   iBinx'< 
flattened  cells   tluit  form    the    eurtiaii  li.R.-> 
next  to  this  there  is  a  peculiar  fibnju  alba:. 
forming    the    principal    portion    of  lin  f^- 
diffused  through  which  is    the  culoBii;  ci-"' 
where    that   is    present :    and   lastlj.  » - 
in  the  centre  of  the  hair,   the  ae^sjk.-' "" 
stance  or  pith.      So  that  onr  mis  c'n' 
that   the    hair-dresser's    notion  of  deie  — 
that  it  is  a  quill — is   wide   of  iV  tat  u<l 
that  a  truer  similitude  would  kiif>^*  twig 
or  rush. 

From  a  joint  of  meat  we  m^  obwx  maiesW 
fibre  of  great  interest  under  a  Va^  ^»ci^*i 
at  least,  a  good  iiu. — -adipose  or  U&i'aasoK,^ 
fur  Bectiouizing,  yellow  and  whiU  caoiti 
tissue,  Sic.  J 

From  fishes  *e  con  get  scales.  A  pitni 
skin  in  balsam  afiords  a  magnificent  poial 
object ;  and  a  fragment  of  sole-akin  aSl 
eqnally  splendid  opaque  object  for  lot  I 
Scales  may  be  mounted  dry  for  ordinal;  i 
nation,  and  in  balsam  for  polariscope.  iM 
the  most  beautiful  for  the  latter  are  sok.  * 
plaice. 

Onr  readers   will  have    noticed  that  J 
ignored  the  existence  of  the   vegetable 
hitherto,  although  it  has  been   in   that 
that  my  work  has  hitherto  been  done.   I' 
too  late  to  touch  upon  the  matter  fi 
point  out  a  few  duections  in    which 
and  amusement  may  be  found,  and  trf  . 
chances  of  life  to  afford  me  fntnre    oca' 
touching  upon  them  in  detail. 

Pollen. — Easily  obtained,  and  to  b?  ■ 
dry  in  a  cell  just  deep  enough — that 
compositiD  of  mallows  and  passion  fid 
beautiful.  The  anthers  may  be  monal 
the  pollen  in  situ  for  low  power  opaqnl 
— Sections  moonted  dry,  and  in  floidL,  o( 
for  ordinary  light  or  polariscope.  Let 
tions  of^,  also  hairs  and  scales — ail  very 
ing  and  easy  of  collection  and  monntind 
— Fronds  in  fructification  as  dry  opa<}ii(4 
a  series  of  several  dozens,  and  have  uot  j 
exhausted  the  store.  Many  of  mine  til 
exotic. 

I  have  now  brought  this  rambling  i 
herent  series  to  a  close,  and  pending  tlM 
once  of  my  papers  on  the  microscopl 
should  favour  their  publication — I  willJ 
editor  and  the  readers  of  the  MbcbakiC 

H.  I 


Tho  Scott  Foundrr,  si  Rendiiifi.  Pa.,  bm 
the  DiRDUfactare  of  »  riiltid  cauaon,  wiiic^ 
isdeaigued       ' 


t^Ti^brj*^- 


iiDK.  fa.,  biH  J 
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SCIENCE  FOR  THE  YOUNG.' 

Bt  the  Rev.  E.  Kebman,  CixtNoowES  Colleoe. 

Appucatios  X. 

Inclined    Plane. 

(CoiUiniud  from  page  418J 

THE  only  prnctioal  result  of  theory  is  that  the 
finer  the  angle  of  the  wedge  (and  of  the  in- 
clined plane)  the  smaller  will  be  the  Talae  of  P, 
and  consequently  the  better  the  efTect  of  the  wedge. 
This  principle  of  the  wedge  can  be  illustrated,  and 
some  of  the  forcoK  which  it  has  to  overcome  shonii, 
by  the  appliance  in  Fig.  82.t     The  wedge  A  is 


formed  of  two  pieces  of  timber  hinged  at  the  edge 
below.  They  are  kept  asunder  above  by  a  plate 
of  wood  B.  At  different  distances  on  the  plate 
B  ar«  slips  (shown  apart,  nt  C),  which  serve  to 
Iteep  open  the  wedge  at  different  angles. 

From  a  roller  at  either  side  of  the  wedge  jmsses 
a  cord  to  a  pulley,  placed  level  with  the  rollers, 
and  fastened  as  may  be  convenient ;  for  instance, 
to  the  window  and  door  trimmings  of  a  room. 
The  [frame  /  f  and  base  D  with  blocks  b  b 
are  only  to  keep  the  wedge  and  rollers  in  position 
nntil  the  weights  W  W  are  hnng  upon  the  cords, 
and  P  placed  upon  the  "  back  of  the  wedge."  A 
convenient  sort  of  weights  for  this  apparatus  are 
jam  (see  flgnre)  ;  they  are  in  thems^ves  heavy 
and  eau  be  well  proportioned  by  water,  which  will 
also  serve  to  increase  their  general  weight.  Thus 
pregared,  a  series  of  experiments  may  be  exhi- 
bited with  the  apparatus. 

Experiment  I. — Fix  the  wedge  at  its  smallest 
angle,  make  P  (at  a  guess)  somewhat  heavier 
than  {shall  be  required  for  equilibrium,  when 
the  heavy  weights  W  W  are  allowed  to  act.  Let 
W  W  act.  By  "  feeling  "  the  wedge  (raise  it  a 
little)  it  will  appear  whether  P  is,  or  not,  too 
heavy.  If  it  be  too  heavy  remove  some  of  the 
water  (in  P)  until  P  shows  no  tendency  to  push 
the  wedge  down.  One  block  b  may  now  be  re- 
moved (the  second  is  left  for  fear  of  any  accidental 
slip  down  of  the  wedge),  eqnilibrinm  is  com- 
pletely established,  and  the  great  power  of  the 
wedge  may  be  somewhat  estimated  by  the 
difference  of  the  weight  F,  and  the  sum  of  W  W. 
This  experiment  will  be  more  striking  if  the  base 
with  snpporting  frame  be  removed  (drawn  doicn 
from  nnder  the  rollers);  there  is  then  nothing 
to  meet  the  eye  bnt  tne  forces  in  equilibrated 
action. 

ExPEHiKGNT  II.— Restore  block  b,  stop  the 
action  of  W  W  (by  any  convenient  method — a 
second  cord,  a  block,  Sec.,  to  each),  remove  P,  and 
open  the  wedge  (to  next  pair  of  slips)  wider. 
Replace  P,  hold  it  on  the  "back  "  by  additional 
weight  or  otherwise  ;  allow  W  W  to  act.  The 
weight  of  P  in  the  first  experiment  is  no  longer 
able  to  command  W  W ;  the  wedge  is  pushed  up 
if  the  holding  force  on  P  be  diminithtd  still 
more  ;  if  it  be  tuddenhj  rtmovtd,  the  wedge  may 
be  suddenly  shot  ont  from  between  the  rollers. 
Shoold  this  exciting  conclusion  be  intended,  there 
must  be  some  mt)vision  for  saving  the  wedge,  &c. 
from  injury.  The  experiment  may  be  continned 
by  pouring  water  into  P  until  the  now  broader 
wedge  is  in  equilibrium.  Remove  P,  open  the 
wedge  still  wider,  replace  P,  &c. ;  again  the  same 
action  of  WW  as  above.  Thns  is  shown  experi- 
mentolly  the  great  practical  principle  of  the 
wedge,  "  Uiat  the  snuOler  the  angle  the  better  the 
action." 

ExPEBiJiENT  III.— Make  WW  as  heavy  as  the 
cords  can  safely  bear,  open  the  wedge  wide,  and 


plaoe  on  its  back  a  P  snfficient  for  eqnilibrinm. 
When  W  W  are  allowed  to  act,  the  strain  on  the 
cords  (which  will  perhaps  even  render  a  musical 
note  if  made  to  vibrate)  gives  a  good  idea  of  the 
intense  resistance  of  a  oSlkj  to  the  splitting  action 
of  a  wedge.  This  "  impression "  of  force,  be- 
comes ttartling  by  removing  quickly  the  cap  of 
the  wedge ;  the  two  plates,  A  A,  slap  together 
with  a  violence  which  gives  a  most  appreciable 
proof  of  the  vciy  great  force  that  the  wedge  had 
resisted. 

Wedoe  App.  I. — Cdttino  Instruments. — As 
these  are  all  wedges,  single  or  double,  they  work 
better  or  worse  as  the  practical  principle  is  more 
or  less  observed.  Therefore  the  finer  the  edge, 
i.f.,  the  longer  the  edge,  the  better.  The  limits 
of  reducing  the  catting  angle  must  be  ruled  by 
the  work  to  be  done.  The  harder,  touf^her,  Jcc, 
the  material,  the  widermust  be  the  limiting  angle, 
for  the  wedge  of  the  cutting  instrnment  having 
to  overcome  a  greater  opposition  requires  more 
of  its  own  particles  in  the  line  of  action  to  bear 
against  the  increased  resistance. 

Wedob  App.  II. — The  Arch. — This  very  im- 
portant element  of  architecture,  would  require,  to 
do  it  justice,  knowledge  beyond  the  present  reach 
of  the  student ;  a  good  notion  then  of  its  princii)le 
of  action  must  suffice.  [In  general  terms,  therefore, 
it  may  be  said  to  consist  of  a  number  of  wedges 
so  laid  together,  that  the  force  from  their  own 
weight,  and  from  any  weight  that  may  be  super- 
added, is  transferred  to,  and  opposed  by,  an 
infinite  reiittance,  or  what  in  the  possible  cir- 
cumstances is  equivalent  to  an  infinitive  resist- 
ance. By  infinitive  retistance  is  to  be  understood 
a  resistance  capable  of  permanently  arresting  the 
actiim  of  the  force  under  consideration.  In  re- 
gard of  this  force  such  a  resistance  is  practically 
infinite. 

The  wedges  which  compose  the  arch  A,  Fig. 
fi3,  are  called  the  roussoirs,  a  a  .  .  .  Of  these 
the  chief  is  the  centre  one,  A,  commonly  called 
the  key-stone.  The  vonssoirs  start  at  either 
side  from  what  are  called  the  abutment*,  B  B. 
Now,  supposing  the  materials  capable  of  resisting 
as  long  as  the  weight  of  the  vonssoirs,  aa  .  .  . — 
and  whatever  weight  may  be  added  above — 
passes  to  the  abutments,  the  arch  is  safe.  Bnt  if 
the  resultant  of  the  forces  pass  outside  the  line 
of  the  abutments,  the  resultant  may  take  effect — 
the  arch  may  be  burst  in,  omt,  or  up — the  vonssoir& 
(the  wedges)  yielding  as  in  No.  II.  of  the  wedge  ex- 
periments. Fortunately  this  giving  way  is  to  a 
eertain  extent  prevented  by  the  surfaces  of  bnild 
ing  materials.  These  snrfaces  within  limits  of 
certain  angles  wiU  not  slide  one  over  the  other. 
These  "  sliding  angles  "  being  well  known  enter 
into  the  oalcnlation  of  the  stability  of  a  given 
arch,  which,  consequently,  may  still  be  safe 
though  the  forces  (the  pressures)  act  slightly 
along  a  line  not  passing  to  the  abutment.  In 
thus  considering  the  arch  as  made  up  of  wedges, 
it  is  clear  that  2'  is  not  the  wedge  as  a  machine, 
but  the  reverse  that  is  required.  In  the  arch  the 
wedges  are  to  be  in  equilibrium  such  that  motion 
be  impossible. 

Sub.  App.  II.— The  Screw.— There  is  no- 
thing in  the  essentials  of  an  inclined  plane 
which  requires  that  its  direction  shouU  be  a 
straight  line.  It  may,  Uierefore,  wind  round 
it  until  the  "height"  and  "point"  are  on  the 
same  perpendicular  A  B  (Fig.  84). 


legaiding  this  "machine."  Let  an  inclined 
plane  be  wound  round  a  cylinder  until  the 
"  height  and  point "  meet  as  above.  There 
is  thus  formed  one  turn  of  the  screw.  Fi-om 
the  top  of  the  "  height "  the  same  plane  starts 
again,  and  winding,  as  before,  produces  the 
second  turn  of  the  screw.  In  the  same  way  the 
■Srd,  4th,  ....  nth  turn ;  in  a  word,  the  whole 
screw  is  constructed.  It  may  then  be  described 
as  a  perpendicular  series  of  inclined  planes  having 
the  same  "  height  and  base  "  wound  consecntively 
round  a  cylinder. 

Two  "  essentials  "  of  the  inclined  plane  change 
their  name  in  the  screw  (Fig.  85).  The  height  is 
called  the  "pitch,"  a  a,  the  distance  between  two 
turns;  the  length  is  called  the  "thread"  or 
"worm"  of  the  screw.  The  "base"  has  no 
special  name  in  the  screw,  but  is  represented 
by  the  circumference  of  the  cylinder  on  which 
the  thread  or  worm  is  rolled.  The  action  of 
the  screw  is  that  of  the  inclined  plane.  The 
force  which  it  has  to  resist  is  frequently  not 
that  of  gravitation;  but  the  force,  whatever  it 
be,  is  always  applied,  as  gravitation  is  applied  on 
the  inclined  plane.  The  action  of  the  resisting 
force  is  uRnally  exerted  by  what  is  called  a  nut. 
This  nut  is  a  hollow  inclined  plane  of  the  same 
pitch  as  the  thread  of  the  screw.  As  the  nut 
covers  usually  two  or  more  turns  of  the  screw, 
the  real  action  of  the  machine  is  concealed,  and 
may  be  not  clearly  understood.  All  confusion 
will  be  removed  by  a  return  to  the  indinod  plane 
(Fig.  86).  Instead  of  tlic  weight  being  placed 
npon  a  small  space,  a  b,  suppose  it  (the  same 


weight)  spread  (see  dotted  line  from  A  to  B)  over 
the  whole  length  of  tlie  plane.  Now  such  is  the 
duty  of  the  nut,  it  ciitribntes  the  force  over  the 
whole  surface  of  the  plane. 

(To  be  continued.) 


'  All  rights  reserved. 

\  By  u  iui>t«ke  a(  the  enmrer  the  dUgrsm  \t  not 
made  sufflcicntl;  clew.  The  cord*  should  pass  to  tha 
raUar  farthest  removed  from  It— th«t  U,  the  cords  from 
P  •bonld  act  on  the  right-hand  roller  sb  yoa  look  at  the 
enprnvlDg,  sod  the  con"    (;  nm  P-  act  on  the  left-hand 


The  application  of  this   principle  will    show 
n-hat  a  tcrew  ii,  or  answer  the  first  question 


THE  MITRAILLEUR. 

THIS  weapon,  of  which  we  have  heard  so- 
much  lately,  is  bat  an  improvement  of  an 
old  idea.  In  the  Hotel  de  Cluny,  at  Paris,  there 
is  a  carbine  with  several  barrels  constmcted 
upon  the  principle  of  the  revolver,  which  is  said 
to  have  belongra  to  Charles  IX.  or  Henry  III.  of 
France,  bnt  certainly  dating  from  the  period  of 
the  Massacre  of  St.  Bartholomew.  In  a  work  on 
"  Weapons  of  War,"  by  M.  Aagnste  Demmin, 
translated  by  Mr.  C.  C.  Black,  Assistant-Keeper 
of  the  South  Kensington  Museum,  ai^ears  the 
following  account  of  what  is  now  called  the 
Mitrailleur,  or  Mitraillease  : — 

It  is  Tory  ditBonlt,  in  fact  almost  Impomiblc,  to 
cUsalty  exactly,  aocordlng  to  the  names  than  in  ase,  all 
the  different  speelea  of  cannon,  for  very  often  the  same 
piece  was  named  dUTerently  in  each  large  oitr.  L'orfur 
a  lenmitiM,  which  was  a  machine  compoaad  of  a  great 
number  of  guis  of  small  bore,  loaded  either  from  the 
mozale  or  at  the  breech,  had  each  separate  chamber  en- 
cased as  far  as  the  mnsslo  in  wood  or  metal:  the  cham- 
bers were  fired  in  snccesaion  or  all  at  once.  In  Oermanr 
they  were  called  TodUnorstl  (death-organ).  Weigel. 
writing  in  UBS,  sajs  that  in  the  arsenal  at  NnrembeiK 
there  were  organs  with  thirty-three  pipes  to  then,  and 
that  death  might  be  said  to  play  dance  moaio  on  tiiem. 
One  of  the  earUest  of  these  machines  is  in  the  moaeam 
at  Sigmaringen.  It  was  made  at  the  beginning  of  the 
fifteenth  century.  It  is  loaded  from  the  maaale,  and  is 
composed  of  small  upright  iron  cannons  rudely  mounted 
on  what  looks  lilce  the  trunk  of  a  tree,  and  movea  on  two 
round  discs  of  wood  for  wheels.  Another  of  these 
machines,  termed  Orgue  de  dante  Macabr*.  copied  in 
ISO.*;  by  Nicolaas  Olookenthon  from  one  of  tne  arsenak 
of  the  Emperor  Maximilian,  is  composed  of  forty  sqnoro- 
shaped  tabes  firmly  ioined  together  and  monnted  on  a 
stand  with  large  wheels  somewhat  similar  to  the  car- 
riage of  a  fleld-pleee.  A  third  one,  of  the  saventMulh 
century,  constsung  of  forty-two  barrels,  mounted  so  as 
to  form  a  triangour  block,  and  to  fire  six  soecesalve 
ToUeys,  la  now  in  the  museum  at  Solenre.  From  Etadrt 
>Hr  TArtUUrU,  by  Napoleon  III.,  pnbUahsd  in  1S«8,  it 
will  be  seen  that  there  were  some  of  these  machines 
which  could  fire  140  shots  at  once. 

Similar  weapons  to  these  are,  we  believe,  to  be 
seen  in  the  Tower,  but  they  all  lack  the  dis> 
tingnishiug  characteristic  of  the  ADtrailleur — 
rapidity  of  fire,  or  rather  of  oontinnoos  fire. 

The  Montigny  (or  "  Chiistophi-Montign^ ") 
mitrailleur,  now  under  trial  in  tUs  coontry,  is  a 
Belgi'  -v  invention,  and  although  similar  to  the 
Fren  -leapon  in  construotion,  is  supposed  to  be 
snp<  -<  it    in    mechanical   detail.      In  ap- 

pes  ,  resembles  an  ordinary  field-gon  with 
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a  greatly  enlarged  braech-piece ;  bat  on  looking 
at  the  mnzzle,  instead  of  a  single  bore,  we  find 
37  holes,  each  abont  iin.  in  calibru.  These  holes  ap- 
pear as  if  bored  into  the  solid  gun,  but  in  reality, 
37  he!tagonal  steel  barrels  are  fitted  accurately 
together,    and    soldered    into    a    thin    external 
wrouglit-iron   tube.      This  tube  has  a  movable 
breech  action,  worked  by  means  of  a  lever,  and 
containing  a  spiral  spring  and  striker  for  each 
barrel.     The  cartridges  are  ploced  iu  a  movable 
steel  breech-plate,  having  as  many  holes  as  there 
are  barrels.      This  plate  is  introduced  into   its 
place  at  the  breech,  which  is  then  closed   and 
secured  by  the  lever.    By  means  of  a  handle  re- 
sembling that  of  a  barrel-organ,  the  37  cartridges 
can  be  fired  independently,  and  as  slowly  as  may 
ba  desired ;  or  by  a  rapid  tnm  of  the  wrist,  the 
whole  number  can  be  fired  almost  simultaneously, 
the  time  occupied  being  one  second.     The  empty 
plate  can  be  repUced  by  one  ready  filled  in  the 
space  of  five  seconds  ;   and  a  continuous  fire,  at 
the  rate  of  ten  discharges  per  minute  maintained, 
being  equal  to  37U  shots;   and  as  each  bullet 
weighs  600  grains,  this  gives  something  over  311b. 
of  lead  per  minute.    The  fire  can  be  concentrated 
on  one  spot  (the  piece  having  but  little  recoil),  or 
by  means  of  a  horizontal  or  mowing  movement 
the  flight  of  the  bullets  can  be  altered  between 
each  discharge,  or  during  the  discharge  itself,  so 
as  to  spread  it  over  a  wide  front,  somewhat  in  the 
manner  of  a  fan.  The  mitraiUem-  is  effective  up  to 
1,000  yards.    Its  weight  is  only  4001b. ;  it  is  riiled 
on  the  Metford  system.      The   bullet   which  is 
hardened,  weighs  600  grains,  and  the  charge  of 
powder  is  115  grains.  The  exact  calibre  is  S-S-lin., 
and  the  cartridge  may  be  either  Boxer  or  metallic, 
as  preferred.     The  mean  absolute  deviation  at  a 
range  of  500  yards  is  Blin. ;  mean  angle  of  eleva- 
tion 1'  24".     At  SOO  yards,  the  mean   absolute 
deviation  is  Slin.,  and  the  elevation,  2*  5",  whilst 
at  1,000  yards,  it  is  2°  35".     The  Gatling  gun,  in 
the  possession  of  the   Prussians,   is  a    heavier 
weapon,  and  partakes  more   of  the  character  of 
artillery.     It  contains  ten  barrels  of  a  calibre 
sufficient  to  throw  lin.  shot  or  shell  to  consider- 
able distances.     In  the  matter  of  loading  and 
firing  it  is  somewhat  similar  to  the   Moutiguy 
and   the   French    mitraiUeur.      Whether  these 
weapons  will  have  the   extraordinary  efiect  ex- 
pected of  them  remains  to  l>e  seen.    In  certain 
positions,  and  under  certain  conditions,  they  will 
undoubtedly  play  a  very  important  part  in  the 
needless  war  which  is  about  to  devastate  a  large 
portion  of  Europe. 


OBGANIC  LIFE. 
Bt  H.  B.  Baker,  M.D.,  of  Wenona,  Mich.,  U.S. 

{Continntd  from  jMt/r  464.) 

THE    BEOmMtNO    OF    LIFE.      ITS    LOWEST    POBM,    AND 
THB   SIMPLEST  OROA>18MB — (luiltinufil). 

TXTE  come  now  to  still  more  complex  compounds, 
W  the  fats,  consisting  of  many  atoms  of  each  of 
the  three  eleiueuts..  carbon,  hydrogen,  and  oxygen : 
the  composition  of  one  of  them,  stearin,  being  stitted 
as  Ou4  Huo  t^H  -I-  CHO.  Fats,  as  they  exist  in  or- 
ganisms, are,  moreover,  compound  compounds  com- 
pounded, for,  in  the  higher  organisms,  they  are 
made  up  of  varions  proportions  of  oleiue,  stearin, 
and  margarin.  each  of  wliich  is  composed  of  a  base 
and  a  fatty  acid,  as  for  instance,  stearin  consists  of 
glycerine  and  stearic  acid.  There  seems  no  limit, 
except  the  mathematical  one,  to  the  varions  propor- 
tions iu  which  these  fats  may  be  combined.  In 
some  fats  and  oils,  glycerine  is  replaced  by  other 
bases,  and  there  are  numerous  volatile  and  other 
acids  which  ore  peculiar  to  fats  from  certain  or 
ganisms. 

From  these  facts  we  shonld  expect  just  what  we 
find,  that  the  number  and  variety  of  different  kinds 
of  fats  and  oils  ore  Iwyoud  computation.  They  are 
peculiar  in  each  partictdar  form  of  life  in  which  they 
exist,  although  more  than  one  may  exist  iu  the 
same  organism,  fur  they  are  sometimes  peculiar  to 
a  x>articular  tissue.  That  the  oils  from  the  various 
plants  are  peculiar  to  each  will  be  appreciated  when 
it  is  remembF>red  that  many  of  them  are  sold  under 
the  name  of  the  plant  from  which  they  ore  derived ; 
as  rose,  peppermint,  ohve,  and  castor  oils.  In 
animals,  we  iuiow  that  the  same  is  true :  fat  from 
the  pig  is  lord  ;  from  the  sheep  and  ox  we  have  tal- 
low, (Ufferiug  sUghtly  in  composition. 

Most  human  fat  contains  a  large  proportion  of 
margarin.  As  an  example  of  (Ulfcreut  \uaA<i  of 
fat  ju  different  tissues  of  the  same  organism, 
we  may  mention  the  oil  and  spermaceti  which 
are  obtained  from  different  portions  of  the 
whale. 

The  albuminous  proximate  principles  hare  been 
considered  still  more  complex  oomiwuuds. 

They  have  other  elements  iu  adilitiou  to  the  three 
before  mentioned,  and  consist  of  carbon,  hydrogen, 
oxygen,  and  nitrogen ;  some  of  them  aUo  contain 


sulphur  and  phosphoms  in  small  but  definite  pro- 
portions. 

Ks  they  exist  in  the  various  plants  and  animalB, 
and  in  the  different  organic  tissues,  they  are  vari- 
ously modified,  although  always  deiiiiite  componnds, 
and  essentially  the  some  iu  the  same  tissue  of  a 
given  kind  of  organism. 

The  sap  of  plants,  the  blood  of  animals,  and,  in 
fact,  each  fluid  and  tissue  of  plants  and  animals,  is 
a  definite  chemical  compound,  formed  by  combina- 
tion of  such  detinito  proximate  principles  as  we 
have  been  considering.  As  the  proximate  principles 
are  pecuUar  to  each  organism,  or.  as  is  sometimes 
the  case,  to  each  tissue,  the  tissues  formed  by  their 
rorabination  are  also  peculiar,  as,  in  many  cases, 
proven  by  chemical  analysis.  The  fluids  aud  tissues, 
of  which  all  organisms  arc  composed,  being  definite 
chemioal  compounds  peculiar  to  each  kind  at  or- 
ganism, all  organUitis  may  he  conaidtrtd  dtJiniU  torn' 
pouiuht  tlic  coiHjttjaUivH  beiufjptcnliar  to  each  kind  of 
ufyftnidin. 

\Vhilu  this  is  in  general  terms  tme,  it  is  not 'the 
whole  truth ;  for,  while  these  simple  componnds, 
which  consist  of  small  proportions  of  only  one  or 
two  elements    are  strongly  marked,  stable  com- 
ponnils,  not  easily  destroyoil,  and  capable  of  little 
if  any  modification,  the  more  complex  compounds, 
consisting  of  many  atoms  of  several  elements,  are, 
on  the  contrary,  more  unstable,  and  capable  of  modi- 
fication in  various  ways.      The  more  complex  the 
compound,    the    more  easUy    modified,     and    the 
greater  number  of  modifications  possible,  and  con- 
sequently the  more  numerous  the  varieties,  tmtil.  in 
those  organisms  which  are  extremely  complex,  no 
two  indindnals  are  precisely  alike.      Throughout 
their  existence,  they  are  also  continually  undergo- 
ing changes  cansed  by  surrounding  forces  acting 
upon  their  easily-modifiable  tissues,  and  are  not, 
therefore,  precisely  the  same  at  any  two  periods  of 
their  existence.      This  is  true  of  such  an  organized 
whole,  considered  as  a  compound,  and  also  of  the 
several  tissues  of  w^uch  it  is  composed,  they  being 
definite    lompounds.        In  fact,   the   organism   is 
changed  by  changing  its  tissues    and  fluids,  and 
they  by  changing  their  proximate  principles.    Those 
tissues  which  are  most  complex  are  most  easily 
modified,  as  well  as  capable  of  greater  variability, 
as  is  seen  by  r^eniug  to  the  different  tissues  in  the 
hnman  body.      The  bones,  teeth,  aud  hair,  being 
composed  of  a  few  small- atomed  elements,  are  com- 
paratively simple  componnds,  and  are   the  most 
stable,  resisting  the  surrounding  forces  loug  after 
the  softer  tissues  have  disappeared ;  they  ore  also 
less  susceptible  of  modification  during  life,  as  their 
rate  of  change  is  not  so  rapid ;  they,  moreover,  vary 
little  in  different  bodies.     The  brain,  on  the  other 
hand,  is  an  extremely  complex  compound,  formed 
by  the  union  of  complex,  fatty,  albuminous,  and 
other  compounds.    After  death,  it  is  one  of  the  first 
tissues  to  decay,  and  during  life  it  is  so  easily  modi- 
fied as  to  be  not  precisely  the  same    iu  any  two 
individuals,  or    even    in    the  same  individual   at 
two  sligbtly  separate  periods  of  time.    (The  same  is 
seen— although    not  as  plainly— in  another    way 
when  races  of  men  arc  compared :  those  of  the  lower 
races  have  hair  nearly  aUke,  of  one  and  the  sniiie 
colour,  whereas,  the  highcr-orgauized  men  of  oin- 
hzed  races  have  hair  of  varioun  sbndes.     The  bntin, 
aud  couse<iuently  the  shape  of  the  heails,  of  hi^'faly 
civilized  ruces  of  men,  varies  more  than  among  the 
imcivUized). 

IJegiuiiiug  with  the  lower  chemical  componnds — 
alum  and  ammonia  may  be  modified  by  substitution 
of  one  element  for  another,  the  former  by  addition 
and  subtraction  of  water,  &c.  Sugar  may  be  modi- 
fied by  adiUtion  or  subtraction  of  the  elements  of 
water.  The  minute  li\nng  things,  seen  mider  the 
microscope,  whicti  appear  to  be  nothing  more  nor 
loss  than  particles  of  albumen,  may  be  really  so,  and 
still  be  (of  several  kinds,  as  albumen  is  known  to  be) 
variously  modified,  according  to  the  organism  from 
which  it  is  derived.  The  complexity  aud  consequent 
modifiability  of  organisms  are  very  greatly  increased 
as  soou  as  any  form  of  fat  appears  as  a  cunxtitucut. 
Oleine,  being  one  of  its  simple  forms,  is  itself  com- 
posed of  two  lower  comppuods — glj'cerine  and  oleic 
acid— both  quite  complex.  We  find,  under  the  mi- 
croscope, great  numbers  of  different  organisms, 
which  appear  to  bn  simply  albmniuous  aud  oUy 
matter  varicjiisly  moiUtied.  The  additiuu  of  earthy 
matters,  such  as  carbonate  and  pho.sphate  of  lime, 
furnishes  other  elements  of  variabihty,  but  not  to 
such  an  extent  as  the  addition  of  the  larger-atomed 
elements,  carbon,  hydrogen,  oxygen,  and  nitrogen. 
While  there  is  probably  only  one  kind  of  pure  water, 
there  are  several  kinds  of  starch,  many  kinds  of 
sugar,  immense  numbers  of  albuminous  compounds, 
aud  an  inuumcrable  variety  of  fats.  The  power  of 
variabihty,  beiug  so  rapidly  multiplied  bgr  combina- 
tion of  compounds  already  variable,  we  can  easily 
see  that  the  variety  of  ways  in  which  sujh  variable 
compounds  nnn  be  combined  to  form  higher  ones, 
w^  result  in  such  number  and  variety  as  will  be 
practically  infinite.  The  human  brain  beuig  one  of 
these  most  complex  compounds,  it  is  easily  modified 
by  Very  slight  experiences  of  force ;  aud  the  variety 
of  changes  which  may  be  effected  in  it,  through 
action  and  reaction  with  its  various  snrroimdiugs, 
is  bi-youd  the  power  of  one  imagination  to  conceive 
— the  imagination  of  one  person  beiug,  as  is  believed. 


bnt  the  expression  of  changes  pOHsible   to  ihat  « 
person's  brain. 

It  seems  important  to  fully  comprebeaul  tla<  ttr 
phenomena  attendant  upon  cluuifn9S  occujia^  a  < 
ganisms,  as  results  of  their  expericince  of  the  (or. 
acting  upon  them,  ore  dependent  upon  tinar  ssrv. 
ture,  as  regards  matter  aud  arrau^ment.  Mt^^_- 
this  principle  appeara  to  be  well  understood  in  i<V 
sciences,  it  still{[^eems  necessary  to  dwcU  npu. 
here,  for  it  has  been  go  long  and  oniicTBaln  > 
sumed  that  li\'ing  organisms  are  endowed  wiLa  u: 
special  supernatural  power,   vital   furce,  as  m 
communicated  to  them  at  their  creation  and  ^^■ 
iug  from  them  at  death,  that  Hie  ootiou  hm«  ko  - 
fimly  fixed,  and,  although  held  witliont  yraci  . 
difficult  to  displace  without  the  strongest  cn^  . 
requiring  for  this  purpose  a  more   or   less  bobj^ 
knowledge  of  the  laws  which  goTem  or  kf|i;  " 
changes  of  matter  and  force  turoagfaoat  tWz- 
verse,  and  the  phenomena  attendmot  tluxMA  « 
well  is  the  fact  established,  in  chtnniatry,  the. 
finite  chemical  compound  always  acts  in  tk  • 
manner  under  precisely  similar     coxitlitu«  j. 
when  two  substances  are  foimd  that  act  <tiiB 
imder  such  conditions,  and  are  foanil  by  Ui« 
be  composed  of  the  same  elements  in  the  mr 
portions,  they  arc  coniudered  as  haring  aim 
7nent  of  elements  peculiar  to  each  ;  sind.  kib 
try,  this  is,  perhaps,  the  only  satiafactoijao 
tion  possible.    By  reason  of  such  diSeTviit  ^ 
meut,  they  are  essentially  different  coiiupo»> 
stove  is  a  different  structure  from  a  steaa-c 
although  made  of  the  same  material  in  Uu  . 
proportions. 

Tbis  reference  to  mechanical  stmctiires  ta^ 
remind  us  that  in  mechanics,  also,  it  is  well  m. 
stood  that  function  depends  upon  stmcton , '. 
assumption  of  a  vital  force  pecnUarto  eachmac.^ 
would  be  considered  ridiculous  by  oil  who  know  L 
macluni's  arc  constructed ;  and  jipt  if  a  person  ct*^ 
be  supposed  to  exist  bB\-ing  no  knowledge  <rf  us 
chines  except  their  external  sppearauee  and  rikiU: 
movements,  that  person  might  tmnrindc  Uiat  sour 
supernatural  power  impelled  tbem,  and  thM.  wba. 
motion  ceased,  the  soul  hsJ  Jefi  tbetu  dead :  tiw 
Chinaman's  watch  that "  died  last  oigbt  "  UlartraUa 
this  in  a  manner.    Biolopsti,  physiologists,  and  all 
who  most  thoroughly  uniintuid  the  stroctore  uud 
function  of  organisms,  moA,  it  ^leems  to  me,  be- 
lieve  that  in  them,  as  in  oil  (heudcal  c<mcp<nmi\j>, 
and  as  in  mechanical  stractnres,  ttmctum  &e|KnAs 
upon  structure.     Beheving  irith  Eei^wit  ftpenca. 
that  "  the  doctrine  that  all  organiims  tic  tnnU  yf 
of  cells,  or  that  cells  are  the  ekmenta  ont  of  irtmk 
every  tissue  is  developed,  is  bat  approximatelj  trik. 
There  are  living  forms  of  which  c«llnlar  stnirtur. 
caimot  be  asserted  ;  aud  in  living  forms  that  ai«  f< ' 
the  most  part  ccUnlar,  there  are  neverthtdots  o' 
tain    portions    which    are    not    produced   by  :.• 
metamorphosis  of  cells."  "  (Principlea  of  Bi<ui]|C 
p.  10.) 

Wo  may,  however,   accept  the  evidence  of  tj 
eminent  physiologist,  M.  Yirohow,  on  the  mh' 
of  function  as  dependent  npon  stmctnre,  «iL.< 
altogether  indorsmg  the  cclfalar  hypothesii  '- 
he  so  strongly  advocates.    "  Life,"  says  M.  Vks  = 
"  is  the  activity  of  the  cell ;  its  characteriL'- 
those  of  the  cell.    A  cell  is  a  real  body,  ccBr«"f 
determined  chemical  substances,    and  cixT'' 
according  to  determined  laws.      Its  activtr"?" 
with  the  substance  ^wliicb   forms   it    and  ^<^ 
contains ;  its  function  varies,  increaikee  aid  c 
nishes,  appears  aud  disappears,  with    the  cits 
the  growth,  and  the  diminution  of   the  asbw 
But  this  matter  does  not  differ  in  its  clcmesli  fr 
the  uianimate   matter'  of  the  inorganic   kioN^  - 
which,  on  the  contrary,  it  constantly  employs  u>|- 
feet  itself,  and  to  which  it  returns  after  ba'ri^  • 
complished  its  special  duty.     That  which  i»  ok 
its  own  is  the  manner  in  which  the  matter  is  <■ 
posed  of,  the  peculiar  grouping  of  the  uiinatesl  <- 
ticles  of  matter,  and  yet  this  grouping  is  Oif. 
peculiar  as  to  be  in  opposition  to  the  divposit 


imd  groupings  which  chemistry  detects  in  murrt' 
boiUes.     That  which  seems  to  us  peculiar  i«  ■' 
kind  of  activity ;  the  special  functions  of  argv 
substance ;  and  yet  this  actirity  and  these  fnnctw 
do  not  differ  from  those  which  natural  philosnpt' 
studies  in  the  inorganic  world. 

"  All  the  peculiarity  is  confined  to  this,  nanuh 
that  in  the  smallest  spaoe  are  condensed  the  uu 
varied  combinations  of  substances,  that  each  c*I! 
the  focus  of  the  most  intimate  actions  of  the  lu" 
varied  combinations,  and  that  it  thus  |iroilu<: 
effects  which  are  met  with  nowhere  else  in  Xatu; 
because  nowhere  else  can  we  find  a  ainiilar  intiii.£' 
of  action."* 

Again,  referring  to  chemistry,  we  know  that  i 
freezing  and  boiling  points  of  Uqnids,  though  diff> 
ing  with  liquids  that  differ  in  constitution,  are  fiv 
for  each,  and  are  always  the  same  under  preei» 
similar  conditions.  Points  at  which  various  >i: 
stances  fuse  and  ignite  are  fixed  and  peculiar 
each ;  iu  fact,  there  are  fixed  limits  within  whi 
any  given  chemical  change  can  only  occur.  Final 
the  whole  science  of  chemistry  is  based  npou  ti 
one  groat  truth,  that /«w<u/n  dntendi  upon  itirt 
litre,  that  any  given  substance  behaves  in  pret-iw 

•  Bevue  lUi  Court  Seienlifiquft.  April  7, 1380. 
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the  some  ouumer  under  precisely  similar  conditions ; 
otherwise  no  analysis  would  be  possible,  for  in  wliat 
iloc'S  chemical  analysis  consist  7  "  The  methods  of 
<}uautitatire  analysis  consist  in  bringing  the  sub- 
stance under  examination  into  contact  with  other 
bodies  of  koottn  froperties,  and  observ-ing  the  phe- 
uouic'UB  which  engBe."  These  "otL*  bofiieS  of 
kuowu  properties "  are  called  reajentg,  and  "  the 
eusuing  phi'uomeua  are  termed  r<<»c<i'J>M."  "Bj" 
means  of  reagents,  the  chemist  put<  iiiustioiis  ('> 


.,,  it  ull 

i'IpL*tlil 


the  substance  under  examination,  inq 

it  contains  thfa  or  that  group  of  che^ 

ulementsj  Br  only  this  or  that  mt  1 1 1 

ip-oap.    u  the  question  be  pat  corre<'(I_v. 

the  coutlnions  under  which  the  rod<'t)«t 

t-«n  be  prddticed  by  khe  reagent  fcnip'  '    '   '-     ■  ""  - 

fully  observed,  the  answer  is  decisive  '      !     ■ 

sence  or  absence  of  the  element  or  group  ui  eJeiacuiS 

sought." — (llaiuliook     of  Quantitative     Chemical 

Aiinljiaia,  by  Prof.  B.  C.  Kedzie.) 

Since  all  organisms  are  definite  chemical  ctim- 
pounds,  we  see  that  the  several  phenomena  which 
collectively  make  up  the  life  of  on  individu&l  or- 
fjnUisiD,  and  which  are  "milar  to  the  phenomena 
exiiibitetl  by  ill  other  organisms  of  its  particular 
kind,  and  dmerent  from  those  of  any  other  kind, 
luny  be  considered  as  the  reaetionH  which  occur  in 
tx>nsequeuce  of  its  being  brought  "  into  contact " 
■with  its  surroundings.  In  all  organisms  of  a  khid 
these  reactions  ore  sunilar,  because  all  such  organ- 
itiiug  are  "imilar  chemical  compounds. 

Throiighout  all  Nature  we  find  that  function  d«- 
}M.-uds  upon  structure,  although,  in  living  organisms, 
it  hits  bceiiassumed  to  be  otherwise.  I  have  endea- 
voured to  point  out  that  all  organisms  have  definite 
chemical  composition,  which  is,  in  great  365,^*6, 
essentially  similar  in  all  organisms  of  a  kind  and 
different  ra  different  kinds.  In  order  to  correspond 
with  what  Is  recognized  in  mechanics  aud  other 
sciences  as  Batural  hiw,  and  in  order  to  harmonize 
with  the  fiaidomental  truth  upon  wliich  the  science 
of  chemiHtr7  is  based,  the  individuals  constituting 
each  ^cies  of  organism  having  similar  definite 
chemical  cdffipoBition  should  exhibit  similar  pheno- 
mena when  exposed  tu  the  several  reagents  which 
make  np  their  surroundings,  and  that  they  do  this 
is  u  fact  too  famiUar  to  require  illustration.  The 
individuals  of  differout  species  or  kinds  of  organisms, 
having  a  different  composition  aud  structure,  should 
exhibit  different  phenomena  when  exposed  to  the 
same  reagents  or  surronniUngs ;  and  this  is  a  well- 
recognized  fact.  Those  species  most  nearly  similar 
iu  chemical  structure  should  most  nearly  resemble 
each  other  in  the  phenomena  attendant  upon  their 
experience,  and  that  they  do  so  is  also  well  known. 
Those  tissues  in  different  organisms  which  in  struc- 
ture closely  resemble  each  other  should  have  a  cor- 
responding resemblance  of  function.  This  fact  is 
strikingly  apparent,  as  we  see  when  we  remember 
that  the  brain  and  nervous  system  have  a  similar, 
though  not  precisely  like,  composition  in  all  animals, 
and  perform  similar  functions.  The  mnscle$  of  dif- 
ferent animals  are  similar  in  structure  as  thoy  are 
also  in  function. 

A  survey  of  the  evidence  leads  us  to  the  conclu- 
sion that  the  phenomena,  reactions,  or  functions 
wliicli  collectively  make  up  the  life  of  an  organism 
umst  result  from  its  definite  composition.  In  other 
words,  life  consists  of  the  phenomena  exhibited  by 
dofiuite  chemical  oomponnds  while  experiencing  con- 
lUtious  compatible  with  their  existence.  As  the 
reactions  of  all  chemical  compomids  and  mechani- 
cal structures  are  peculiar  to  each  comimsition  or 
structure,  so  the  phenomena  of  any  organism  are 
peenliar  to  that  organism,  and  result  from  the 
Hi'tion  and  reaction  between  it  and  its  surroundings. 
.As  before  stated,  "  a  definite  chemical  compound 
reduced  to  its  lowest  terms  should  consist  of  two 
equal  atoms  arranged  with  the  simplest  definite 
relation  to  each  other." 

It  is  intended  at  a  future  time  to  continue  the  sub- 
ject by  considering  the  remaining  prominent  charac- 
teristieg  of  living  beings  aud  also  mutilation  of  or- 
ganisms. 

OBGANIC  MOTION  ;     THE     ACCTION    OF   SOKE   POISONS, 
AND   THE   BBTIMATIOM   Or  OBOANIO  FOKCE. 

Certain  motions,  not  entirely  dependent  upou  ex- 
ternal force,  are  manifested  in  liting  organisms,  and 
arc  called  Organic  Motions.  There  are  several 
kiudsi,  visible  and  iuvisiljle,  such  as  muscular, 
causing  motion  of  a  part,  or  of  the  individual ; 
nervous,  inducing  muscular  and  other  motions, 
osmotic  and  circulatory  motions  of  the  fluids ;  aud 
molecular  motion— heat,  light,  and  electricity, 

Force  is  the  name  given  to  the  cause  or  producer 
of  motion,  and  each  kind  of  motion  is  understood  as 
a  mode  in  wliich  force  acts.  In  order  to  better  un- 
derstand the  source  of  the  force  used  iu  organic 
motions,  we  will  begin  with  some  of  the  most 
familiar  kinds  of  matter  and  force,  aud  rapidly 
trace  them  through  some  of  their  changes  up  t^ 
the  higher-organized  forms. 

Through  the  action  of  the  several  modes  of  force 
—heat,  light,  attraction,  &c. —  elementary  matter  is 
arranged  iuto  molecules  and  crystals  ;  from  these 
the  same  forces,  through  the  directing  influence  of 
geniis,  build  up  the  more  complex  vegetable  organ- 
isms; the  matter  and  force  stored  np  in  the  vegetable 
wdlower  forms  of  matter  ore,  through  the  coutiuned 


action  of  these  forces,  used  in  constructing  the  more 
highly-organized  herbivorous  Hniinnls  ;  finally,  by 
the  further  action  of  the  several  forces,  matter  and 
force,  from  these  previous  structures,  are  still  fur- 
ther built  up  into  the  complex  and  liighly-orgauized 
human  Iwiug.  If  any  of  the  conditions  to  the  exist- 
ence of  these  organisu)s  be  withdrawn,  they  return 
toward  their  constituent  elements.  All  the  changes 
have  been  from  stable  to  comparatively  unstable 
compounds,  which,  as  w^e  have  elsewhere  seen 
(when  considering  the  "  Laws  of  Chemical  Change  "J, 
require  force  for  their  continuance.  When,  through 
the  action  of  some  starting  force,  these  organisms 
break  up,  either  totally  or  in  part,  into  lower  com- 
pounds, they  undergo  a  change  from  imstablo  to 
st;i1)le,  and,  in  accordance  with  the  general  law 
(elsewhere  stated),  force  is  liberated.  Throoghonl 
all  Nature  the  evolution  of  force  is  the  result  of 
change  from  conditions  which  required  force  for 
their  production  to  conditions  requiriug  less  force. 
All  organic  motions  result  from  changes,  greater  or 
less  in  amount,  from  uustable  to  comparatively  sta 
ble  compounds,  requiring  force  to  start  them,  but 
liberating  force  while  they  continne.  These  changes 
are,  first,  rearrangement  of  the  constituent  atoms 
or  molecules ;  and,  secondly,  eombuiation  with  other 
atoms  or  molecules.  The  rearrangement  may  be 
slight,  snch  as  that  which  in  chemistry  is  termed 
isomeric,  ^ving  out  a  small  amount  of  force,  ami 
requiring  but  little  to  regain  its  former  vital  condi- 
tion, or  it  may  be  a  more  or  less  complete  breaking 
up  into  new  and  lower  compounds  constitutuig  a 
mOile  of  decomposition.  Probably  by  far  the  greater 
amount  of  motion  result  from  changes  by  combina- 
tion with  other  oleniouts  not  necessarily  forming  a 
part  of  the  organism,  and  mainly  through  miiou 
with  oxygen.  This  mode  of  change  may  vary  from 
the  sUght  substitution  of  one  atom  or  molecule  for 
another,  to  lie  in  turn  replaced  by  one  precisely  simi- 
lar to  the  first,  tlirough  the  continued  action  of  the 
organizing  forces,  up  to  suflicieut  decompoKiHou  to 
permanently  destroy  the  organism.  In  considering 
the  liberation  offeree,  wo  will  follow  the  same  order 
as  when  tracing  the  successively  higher  forms  which 
arc  produced  through  its  orp;auiziug  action  on  mat- 
ter ;  noticing  first  the  crjstal,  then  the  plant,  and 
finally  the  various  modes  of  animal  force.  Begin- 
ning with  one  element,  the  atoms  definitely  arranged 
by  force,  we  know  that  when  carbon,  crystallized  in 
the  diamond,  is  heated  to  redness,  and  placed  in  an 
atmosphere  of  oxygen,  it  unites  with  it,  aud  in  burn- 
ing gives  out  some  of  the  force  used  in  its  formation, 
as  moelcular  motion,  heat  aud  litrht.  A  certain 
amount  of  heat-force  is  required  to  start  the  change, 
and  certain  surrounding  conditions  are  essential  to 
its  continuance,  but  under  those  conditions,  the 
diamond  is  an  uustable  form  of  matter,  and  is  de- 
composed to  assume  a  form  requiring  less  force  for 
its  maintenance.  The  decomi>oaition  of  certain 
chcmicat  compounds  yields  electrical  aud  other 
modes  of  motion. 

It  is  a  well-known  fact  that  the  more  or  less 
complete  decomposition  of  ordinary  vegetable  forms 
is  attended  by  a  Ul)eration  of  force,  generally  as 
heat.  When  the  steam-eu^e  is  operated  by  the 
use  of  wood  as  fuel,  orgamc  force  is  used  for  the 
movement  of  machinery ;  trec-powerismade  to  aid, 
oris  substituted  for  horse -power,  as  both  of  these 
are  used  to  save  the  higher  form  of  power  exerted 
by  man. 

In  this  case  the  decomposition  of  the  wood,  by 
combination  with  oxygen,  is  nearly  complete,  and 
the  liberated  molecular  motieu  is  commuuicated  to 
the  water  to  form  steam ;  but  its  continuance,  as 
molecular  motion,  is  resisted  by  the  sohd  though 
moveable  portion  of  the  engine,  and  a  certain  por- 
tion is  thereby  converted  into  motion  of  a  mass. 
Locomotion  is  thus  rendered  possible  through  the 
use  of  only  the  organic  force  of  plant  life.  If  the 
diamond  were  sufficiently  plenty  to  be  used  as  fuel, 
the  same  might  be  accomphslied  by  the  force 
stored  up  in  the  crystal.  In  the  sensitive  plant 
(mimosa)  we  have  an  interesting  example  of  motion, 
which  may  be  frequently  re])eated  during  its  life, 
as  the  attendant  decomposition,  or  change,  is  not, 
as  iu  the  foregoing  examples,  complete. 

In  the  complete  decomposition  of  animal  organ- 
isms, force  is  liberated ;  but  the  complex  structure 
of  animal  bodies  renders  possible,  during  life, 
various  simultaneous  changes  of  different  charac- 
ters, occurring  in  differently-constituted  tissues, 
wliich  have  different  conditions  of  stability,  and  in 
different  portions  of  the  some  tissues  more  freely 
exposed  to  force.  The  great  variety  of  changes 
which  thus  occur  liberate  force  in  a  great  variety  of 
modes,  causing  heat,  electricity,  nervous,  muscular, 
and  other  motions.  In  the  higher  organisms,  such 
changes  normally  continue  only  mitil  a  certain 
portion  of  the  particular  tissue  or  form  of  matter 
Las  undergone  this  change,  for  tlie  complete  with- 
drawal of  one  essential  element  from  an  orgauism 
is  equivalent  to  its  decomposition.  During  the 
continuance  of  such  changes  force  is  manifested, 
and,  in  time,  by  the  continued  supply  of  proper 
matter  and  several  forces,  the  orgauism  is  again  re- 
stored to  about  its  original  condition,  when  it  is 
again  possible  for  force  to  be  liberated  upon  ex- 


replacement  be  made  by  substance  not  capable  of, 
in  turn,  giving  place  to  the  proper  rnatUa:  under 
the  natural  conditions,  then  the  succession  of 
changes  is  interrupted,  and  if  this  abnormal  sub- 
stitution be  complete  and  permanent,  death  most 
result :  for,  if  an  essential  element  combine  with 
foreign  matter,  it  is  equivalent  to  its  removal,  and 
this  involves  the  destruction  of  the  orgauism.  Thus, 
if,  in  pasUng  through  the  lungs,' {he  blood  gives  oft 
carbonic  acid,  and,  instead  of  meeting  with  oxygen, 
combines  with  some  other  element,  as,  for  instance, 
chlorine,  not  capable  of  going  through  the  changes 
in  the  tissues  essential  to  the  continuance  of  life, 
death  must  result.  Many  poisons,  such  as  hydro- 
cyanic aud  other  acids,  alkalii's,  etc.,  may  cause 
death  by  combiuing  With  and  refusing  to  release 
essential  elements  of  the  organism.  It  seems  quite 
probable  that  the  acids  of  arsenic  may  act  by  thus 
combining  with  the  iron  of  the  blood.  This  theory 
is  supported  by  some  facts,  among  which  are,  first, 
the  colour  of  the  blood  is  in  great  degree  due  to 
iron ;  the  use  of  arsenic  in  suffltient  quantities,  for 
a  length  of  time,  causes  a  certain  paleness  of  the 
coin^.xion;  and,  secondly,  hytlnttedperoxide  of 
iron  has  been  found  to  be  the  most  effectual  anti- 
dote, aadis  supposed  to  act  by  combining  with  the 
arsenic  to  form  a  compound  insoluble  in  the  fliuds 
of  the  lUimentary  canal.  Msgr  not  a  similar  com- 
pouilH  of  arsenic  and  iron  bo  formed  in  the  blood, 
and,  if  not  insoluble,  incapable  of  giving  np  the  iron 
to  go  through  its  proper  cbangesin  the  body  ? 

The  amoimt  of  force  given  out  during  any 
change  depends  upon  the  nature  of  the  change, 
and  cannot  be  determined  from  the  result  of  any 
other  change  not  precisely  the  same  in  character. 
In  illustration:  natural  forces  organize  carbon 
and  rtliiT  el^'ments  into  wood,  and  by  its  partial 
destrm-Uiiu  iliarooal  remains;  they  form  the  com- 
pO(iU'l  iiitnite  of  potaam;  additional  force  is  em- 
ploji'il  tiv  lorin  in  pnlveriziug  and  mixing  char- 
coal. Miiljiliiu,  and  nitrate  of  potassa,  to  form  the 
higblv-tuintiilile  substance,  gunpowder:  the  appli- 
caHoti  t.i  tljis  of  a  proper  force  starts  a  chemical 
change,  and  more  stable  compounds  are  formed, 
liberating  the  amount  of  force  stored  up  iu  it, 
less  the  amount  necessary  to  form  and  maintain 
the  lower  compounds.  No  experiments  with  the 
changes  of  carbon,  sulphur,  and  potassa,  or  even 
with  those  occurring  in  compounds  of  those 
elcmeuts  combined  in  any  other  way,  enable  ns 
to  determine  the  amount  of  force  liberated  during 
the  combustion  of  gunpowder.  It  seems  impro- 
bable that  the  amount  of  force  given  out  by  any 
change  occurring  in  the  brain  can  be  properly 
estimated  from  any  experiment  with  ordinary 
carbonaceous  or  nitrogenous  compounds. 

It  can  only  be  experimentally  determined  by  a 
precisely  similar  change  in  a  compound  chemically 
the  same,  where  the  lower  compounds  formed 
shall  be  the  same  in  character  as  those  formed 
in  the  brain.  The  same  may  be  said  of  a  change 
occurring  in  the  muscular  substance  or  in  any 
tissue  or  fluid  of  the  body.  Inasmuch  as  the 
different  tissues  and  fluids  have  not  chemically 
the  same  composition,  the  changes  occurring  in 
them  may  not  be  similar;  they  probably  are,  to 
a  certain  extent  at  least,  pecuhar  to  each;  so 
that  if  the  amount  of  force  liberated  by  a  certain 
change  in  the  blood  be  known,  the  fact  will  not 
serve  to  prove  the  amount  liberated  by  a  change 
occurring  in  any  other  part  of  the  body,  unless 
the  nature  of  the  changes  is  known  to  be  the 
same.  As  force  is  indestructible,  the  amount 
used  in  building  up  any  compound,  when  no 
longer  acting  to  maintain  it,  will,  in  some  form, 
appear.  "The  force  Uberated  by  the  foil  of  a 
body  is  equivalent  to  the  force  required  to  raise 
the  liody  to  the  hei^t  from  which  it  fell." 

The  amount  of  force  liberated  by  any  change 
occurring  in  an  organism  must  equal  the  amount 
required  to  build  np,  from  the  chemical  elements, 
the  unstable  comporaid  undergoing  the  change,  less 
the  amount  required  to  form  and  maintain  the 
lower  and  more  stable  compounds  formed  during 
the  change.— /"rom  tlie  Journal  of  PagcJtoloyical 
Medicine.  * 


perienceof  the  ntoper  starting-force.  l*y  » <"'='^*''^ 
set  of  changes  vc  redacement  or  substitution,  these 
phenomen*  of  f^wse  '"•J  *'  intervaU  recur.    If  the 


VOLCANOES. 

IN  a  lecture  upon  this  subject,  delivered  in  con- 
nection with  the  Sunday  Lecture  Society,  Mr. 
David  Forbes,  F.K.S.,  &c.,  said  that,  although  he 
imagined  that  but  very  few  of  his  hearers  ever 
witnessed  a  volcano  iu  eruption,  all  must  have  read 
accoimts  of  snch  phenomena.  As  a  geologist,  he 
might  be  pardoned  regretting  Ij,  at  we  do  not  pos- 
sess even  a  single  example  of  an  active  volcano  iu 
our  happy  isles.  If  the  question  were  asked, 
'•  What  is  a  volcano?"  the  simplest  reply  would  be, 
••  K  hole  in  the  ground  deep  enoogh  to  reach  such 
portions  of  the  interior  of  the  earth  as  are  in  a 
molten  condition."  The  eruption  of  Etna  in  ISbS, 
which  the  speaker  witnessed,  did  not  proceed  from 
the  anmmit  or  main  crater,  but  broke  out  on  the 
side  of  the  mountain,  about  5,iie  fret  aliove  the 
level  of  the  sea.  Along  the  fissure  formed  by  the 
convulsion,  no  less  than  seven  distuict  cones  rose 
up  at  intervals,  building  themselves  up  verj-  rapidly 
fromth*  enormous  quantities  of  scoriio  which  were 
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thrown  op  at  their  vents.  Uniting  in*  action,  they, 
in  a  abort  time,  formed  a  range  of  bills  several 
hundred  feet  in  height,  and  entirely  changed 
the  character  of  the  scenery  of  that  part  of  the 
island.  The  formation  of  a  new,  or  the  re-opening 
of  an  old,  volcanic  vent  is  usually  accompanied  by  a 
terriflc  explosion.  In  1812  the  outburst  of  the  vol- 
cano of  Saint  Vincent  was  heard  in  South  America, 
some  700  miles  distant.  The  enormous  force  deve- 
loped by  the  rush  of  gases  and  vapours  &om  the 
fissure  may  be  imagined,  when  it  is  known  that  in 
the  eruption  of  Mount  Ararat  in  1840,  huge  blocks 
of  rock,  weighing  as  much  as  25  tons,  were  thrown 
out  of  the  crater.  Cotopaxi  is  said  to  have  hurled 
a  200-ton  rock  to  a  distance  of  nine  miles :  whilst 
the  volcano  of  Antaco,  in  Chili,  in  1828,  discharged 
stones  to  a  distance  of  about  36  miles  from  its  ori- 
fice. The  chemical  composition  of  the  gasiform  ema- 
nations from  volcanoes  proves  that  they  are  in  greater 
pariute«nnbaBtible,  and  therefore  does  not  support 
-the  idea  that  the  body  of  such  a  colunm  of  vapour 
and  gases  could  be  in  flames — i.e.,  actually  burn- 
ing. On  the  outside  of  the  column,  however,  in- 
numerable brilliant  scintillations  are  seen,  of  a 
bluish  colour,  due  to  particles  of  sulphur  taking 
fire  as  they  come  into  contact  with  the  enter  air, 
and  patches  of  melted  sulphur  are  splashed  about, 
brightly  burning  as  they  fall  down  through  the  air 
on  to  the  slope  of  the  cone.  The  buried  cities  of 
Stabiffi,  Herculaneum,  and  Pompeii,  covered  in 
parts  to  the  depth  of  100ft.  by  the  ashes  of 
Vesuvius,  are  ocular  proofs  of  the  vast  quantities 
which  can  be  discharged  out  of  a  volcano  vent 
during  an  emption.  A  French  g'-ologist  has  esti- 
mated that  the  volcano  of  Bourbon  has,  in  the 
coarse  of  only  two  days,  thrown  out  no  less  than 
:K)0,000  tons  of  ashes.  In  that  greatest  of  mountain 
ranges,  the  Andes,  commencing  from  the  oldest 
peried  of  their  elevation,  we  find  a  series  of 
eruptive  rocks  breaking  tbrongb  the  sedimentary 
strata  on  their  flanks,  as  follows : — 

1.  The  Auriferous  granites— probably  at  the  end 

of  the  Devonian  period ; 

2.  The  characteristic  Porphyrites  of  the  Oolitic 

3.  The  Auriferous  Diorites,  disturbing  the  Creta- 

ceons  formation ;  then, 

4.  The  Miocene  basalts ;  and,  lastly, 

5.  The  lavas  from   the  present  volcanic  forms, 

which  occur  at  intervals  along  the  whole 
range,  from  Terra  del  Fuego  in  tiie  south,  all 
through  the  Cordilleras  of  South  and  Central 
America,  up  to  the  Bocky  Mountains. 

In  answering  the  question  as  to  what  force  has 
played  the  most  prominent  part  in  determining  the 
external  configoration  of  the  earth,  the  unbiassed 
geologist,  said  the  lecturer,  must  necessarily  grant 
the  first  place  to  the  internal  volcanic  or  cataclysmic 
agencies,  since,  had  it  not  been  for  their  opera- 
tions, our  globe  would  still  have  remained  a  com- 
paratively smooth  sphere. 


MECHANICAL  MOVEMENTS. 

{Continued  ftowi  page  464.) 

OAO  French  invention  for  obtaining  rotary 
(wUcy«  motion  from  different  temperatures  in 
two  bodies  of  water.  Two  cisterns  contain  water : 
that  in  left  at  natural  temperature  and  that  in  right 
higher.  In  right  is  a  water-wheel  geued  with 
Archimedean  screw  in  left.  From  spiral  screw  of 
the  latter  a  pipe  extends  over  and  passes  to  the 
under  side  of  wheel.  Machine  is  started  by  turning 
screw  in  opposite  direction  to  that  for  raising  water, 
thus  forcing  down  air,  which  ascends  in  tube,  crosses 
and  descends,  and  imparts  motion  to  wheel ;  and  its 
volume  increasing  with  change  of  temperature,  it  is 
said,  keeps  the  machine  in  motion.  We  are  not 
informed  how  the  difference  of  temperature  is  to  be 
maintained. 

270.  Steam  hammer.  Cylinder  fixed  above  and 
hammer  attached  at  lower  end  of  piston-rod.  Steam 
being  alternately  admitted  below  piston  and  allowed 
to  escape,  rises  and  lets  fall  the  hammer. 

271.  Hotchkiss's  atmospheric  hammer;  derives 
the  force  of  its  blow  from  compressed  air.  Hammer 
head,  C,  is  attached  to  a  piston  fitted  to  a  cylinder, 
B,  which  is  connected  by  a  rod,  O,  with  a  crank.  A, 
on  the  rotary  driving-shaft.  As  the  cylinder 
ascends,  air  entering  hole  e  is  compressed  below 
piston  and  lifts  hammer.  As  cylinder  descends, 
air  entering  hole  e  is  compressed  above  and 
is  stored  np  to  produce  the  blow  by  its  instant 
expansion  after  the  crank  and  connecting-rod  tnm 
bottom  centre. 

272.  Orimshaw's  compressed  air  hammer.  The 
head  of  this  hammer  is  attached  to  a  piston.  A, 
which  works  in  a  cylinder,  B,  into  which  air  is  ad- 
mitted— like  steam  to  a  steam  engine — above  and 
below  the  piston  by  a  slide-valve  on  top.  The  air 
is  received  from  a  reservoir,  C,  in  the  framing, 
supplied  by  an  air-pump,  D,  driven  by  a  crank  on 
the  rotary  driving  shaft,  E. 

273.  Air-pump  of  simple  constmction.  Smaller 
tub  inverted  in  larger  one.  The  latter  contains 
water  to  npper  dotted  line,  and  the  pipe  from  shaft 
or  space  to  be  exhausted  passes  through  it  to  a  few 
inches  above  water,  terminating  with  valve  opening 
upward.  Upper  tab  has  short  pipe  and  upwardly- 
opening  valve  at  top,  and  is  suspended  by  ropes 
from  levers.  When  upper  tub  descends,  great  part 
of  air  within  is  expelled  through  npper  valve,  so 
that,  when  afterwards  raised,  rarefaction  within 
causes  gas  or  air  to  ascend  through  the  lower  valve. 
This  pump  was  successfully  used  for  drawing  off 
carbonic  acid  gas  from  a  large  and  deep  shaft. 

274.  JGolipile  or  Hero's  steam  toy,  described  by 
Hero,  of  Alexandria,  130  years  b.c,  and  now  re- 
garded as  the  first  staom  engine,  the  rotary  form  of 
which  it  may  be  considered  to  represent.  From 
the  lower  vessel,  or  boiler,  rise  two  pipes  conducting 
steam  to  globular  vessel  above,  and  forming  pivots 
nu  which  the  said  vessel  is  caused  to  revolve  in  the 
direction  of  arrows,  by  the  escape  of  steam  through 


\  a  number  of  bent  arms.    TUa  works  on  t'ue  saa 
principle  as  Barker's  mill,  434  in  tlua  table. 

275.  Bilge  ejector  (Brear's  patent)  {or  dixluir 
ing  bilge-water  from  vessels,  or  for  raising  aQii  f»R 
ing    water  under  various  drcuuutanees.    D  i>> 
chamber  having  attached  a  snctiOD-pipe,  B,  ud  4 
charge-pipe,  C,  and  having  a  steam-pipe  citciisii' 
one  side,  with  a  nozzle  directed  toward  the  disrief 
pipe.    A  jet  of  steam  entering  through  A  Kja  > 
air  from  D  and  C,  produces  a   Tacama  aS.a 
causes  water  to  rise  through  B,  and  fta  slr^ 

D  and  C,  in  a  regular  and  constant  gm*  ''* 
pressed  air  may  be  used  as  a  substitiii  (a*i^ 

276.  Another  apparatus  operating  •  ^  b: 
principle  as  the  foregoing.    It  is  ters^  >'"' 
siphon  pump  (Lansdell's  patent).     Ais&TM'^ 
B  B,  are  two  suction-pipes,  luving  a  ieaii^ 
nection  with  the  discharge-pipe,  C.     The  As't' 
pipe  entering  at  the  fork  offers  no  obstark  '^  ^ 
upward  passage' of  the  water,  which  moreei^ 
in  an  unbroken  current. 

277.  Steam  trap  for  shutting^  steam,  talr 
viding  for  the  escape  of  water  from  steam  eoii>  i*- 
radiator  (Hoard  Si  Wiggin's  patent).  It  cona^" 
a  box,  connected  at  A  with  the  end  of  tb«  ov' 
the  waste-pipe,  having  an  outlet  atB,  and  fiini^ 
with  a  hollow  valve  D,  the  bottom  of  which  i<  ex 
posed  of  a  flexible  diaphragm.  Valve  is  filk)  <^ 
liquid,  and  hermetically  sealed,  and  its  diaj^v 
rests  upon  a  bridge  over  the  outlet-pips.  Tin  C 
sence  of  steam  in  the  outer  box  so  heats  the  ^ 
in  valve  that  the  diaplirogm  expands  and  »' 
valve  up  to  the  seat,  a,  a.  Water  of  ccmdoi^ 
accumulating  reduces  the  tempuratnre  of  <>' 
and  as  the  liquid  in  valve  contracts,  diaptf 
allows  valve  to  descend  and  let  water  off. 

278.  Another  steam  trap  (Ray's  patent).  ^>' 
a  closes  and  opens  by  longitnxlinal  expansimt' 
contraction  of  waste-pipe.  A,  which  tenniuato  - 
the  middle  of  on  attached  hollow   sphere,  C  ' 
portion  of  the  pipe  is  firmly  secured  to  a  fixed  fSr 
port,  B.    Valve  consists  of  a  plnngSr  wliich  vmifc 
m  a  stuffing-box  in  the  sphere   opposite  the  end " 
a  pipe,  and  it  is  pressed  toward  the  end  of  the  pipr'^ 
a  loaded  elbow  lever,  D,  as  far  as  pennittea  I? ' 
stop-screw,  b,  and  stop  c.    When  pipe  is  filled  vH 
water,  its  length  is  so  reduced  that  valve  nevus' 
open ;  but  when  filled  with  steam,  it  is  expandml  H 
that  valve  closes  it.     Screw,  b,  serves  to  adjust  W 
action  of  valve. 

279.  Gasometer.  The  open-bottomed  vessel.  1 
is  arranged  in  the  tank,  B,  of  water,  and  parti] 
counterbalanced  by  weights,  C  C.  Qas  enters  tb 
gasometer  by  one  and  leaves  it  by  the  other  of  th 
two  pipes  inserted  through  the  bottom  of  the  tank 
As  gas  enters,  vessel  A  rises,  and  rirr  rertia.  Thi 
pressure  is  regulated  by  adding  to  or  reducing  tin 
weights,  C,  C. 

(To  be  continued.) 


Benzine   ts   said   to  reader   ordloary 
parent  and  saitable  (or  tracing  purposes. 
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THE  RUDDICK  STEAM  ENqINE. 

THE  accompanying  Uloatrations  of  this  entgne 
are  taken  from  tha  American  Artitan.  The 
jiiiiton  heada,  A  A,  are  rigidlj  connected  by  four 
ro<U,  the  two  npper  ones  showing  at  F  F.  These 
rods  insani  an  uiiaal  motion  of  the  two  piston  heads 
in  the  same  direction  and  at  the  same  time.  The 
}>iaton  being  thus  extended  by  these  rods,  admits 
of  the  interposition  of  the  connecting  rod  B,  from 
a  wrist-pin  in  one  piston  head  to  the  crank  shaft, 
C,  which  runs  t^^ansveraely  throngh  the  cylinder, 
canning  on  one  end  the  belt  or  fly-wheel,  and 
operating  on  the  other  the  valve  stem,  D,  which  is 
moved  by  the  short  arm,  £,  attached  to  a  crank 
pin  on  an  adjustable  collar  fitting  on  the  crank 
shaft.  The  valves  and  steam  chests  are  repre- 
sented at  H  H. 

The  advantages  claimed  for  this  engine  are : — 

Ist.  Extreme  simplicity,  beyond  any  other  make 
of  engine.  A  reference  to  the  annexed  plan  and 
utplanation  readily  confirms  this.  This  quality  of 
simplicity  insures — 

2nd.  Fewer  pu-ts,  and  each  part  contributing 
ilirectly  as  a  medium  of  power,  and  consisting  only 
of  the  cylinder,  piston,  connecting  rods,  crank, 
valves,  and  valve  stem. 

3rd.  Greater  saving  in  repurs,  on  account  of  the 
fewer  parts,  and  equal  duraoility  as  compared  with 
the  beat  engines. 

4th.  Greater  economy  in  space  and  weight  than 
any  other  e|igiue,  and  consequent  economy  in  trans- 
portation. A  IS-horse  power  engine,  weighing  less 
than  1,0001b.,  is  included  witlim  a  space  of  42in., 
longest  measurement,  all  set  up  with  belt  wheel, 
tbc,  ready  to  run. 

5th.  Can  be  run  in  an^  position,  and  at  any 
reasonable  speed.  The  cylinder  most  preserve  the 
jMune  right  Ime,  and  the  engine  requires  no  founda- 
tion. 

6th.  Greater  economy  in  use,  not  only  from 
saving  in  repairs,  but  the  few  and  simple  ports  in 
this  engine  do  not  require  an  experienced  engineer 
to  run  and  keep  it  in  order.  Any  intelligent  boy  of 
fifteen  could  be  taught  to  run  and  take  all  neeilful 
care  of  one  in  a  day's  instruction. 

7th.  Its  simplicity  insures  cheapness  of  con- 
struction, and  consequent  reduced  coat  to  par- 
chasers,  while  at  the  same  time  its  cheapness  does 
not  in  the  least  particular  affect  its  power  and  use- 
fulness. On  the  contrary,  its  simphcity  is  a  posi- 
tive mechanical  gain,  using,  as  it  does,  every  neces- 
s«^  part,  and  ducardiug  all  that  are  not  directly, 
and  in  the  shortest  line,  mediums  of  power.  The 
vonsomption  of  power  in  the  engine  itself  is  un- 
avoidably less,  and  the  amount  transmitted  to  the 
distribnting  point  in  like  degree  greater  than  in  the 
case  of  any  other  engine. 

It  can  be  made  of  any  power,  from  one-half  horse 
power  or  less,  to  any  required  size. 


WAB  AND  WATER. 


T  pHAT  inability  to  apply  the  principles  of  logic,  or 
X.  insnfficieut  confidence  in  the  soundness  of  those 
principles,  not  onfreqaentfyoanses  conclusions  to  be 
dimwn  wtdch  scarcely  follow  from  the  premises  has 
Ions  been  known;  tbiu,weare  told,  thatmthe  reign  of 
Abdallab  IIL  there  was  a  great  drought  at  Bagdad, 


and  that  although  the  Mohammedan  doctors  issued  a 
decree  that  the  prayers  of  the  faithful  should  be 
offered  up  for  rain  the  drought  continued.  The 
Jews  were  then  permitted  to  add  their  prayers  to 
those  of  the  true  believers,  but  the  sapphcations  of 
both  were  ineffectual.  As  famine  stared  them  in 
face,  those  dogs,  the  Christians,  were  at  length  en- 
joined also  to  pray.  It  so  happened  that  torrents 
of  rain  immediately  followed.  The  whole  conclave, 
with  the  mufti  at  their  head,  were  now  as  indignant 
at  the  cessation  of  the  drought  as  they  were  before 
alarmed  at  its  continuance.  Some  explanation  was 
necessary  to  the  people,  and  a  holy  convocation  was 
held ;  the  members  of  it  came  to  the  onanimons 
determination  that  the  God  of  their  prophet  was 
Highly  gratified  by  the  prayers  of  the  faithful,  that 
they  were  as  incense  and  sweet-smelling  savour 
onto  Mm,  and  that  be  refused  their  requests  that  he 
might  prolong  the  pleasure  of  listening  to  their 
supplications;  but  that  the  prayers  of  those 
Christian  infidels  were  an  abomination  to  the  Deity, 
and  that  he  granted  their  petitions  the  sooner  to 
get  rid  of  their  loathsome  importunities.  Some 
conclusions  about  as  logical  have  just  been  published 
by  Mr.  Ch.  Le  Maout,  pharmacist,  of  St.  Brienc, 
in  consequence  of  the  mrought  we  have  recently 
experienced. 

The  connection  of  war  and  water  is  perhaps  not 
studied  by  military  ofiScers  generally,  except  so  far 
as  relates  to  the  transport  of  large  bodies  of  troops 
across  seas  and  rivers ;  whilst  the  conclusion  drawn 
by  most  non-military  persons  would  be  that  the 
discussion  of  war  and  water  must  relate  exclusively 
to  naval  warfare.  If  we  accept  the  doctrine  of  Mr. 
Le  Maout,  we  shall  learn  what  lamentable  results 
such  ignorance  may  lead  to.  As  Mr.  Le  Maout  is 
the  author  of  a  work  entitled  "  The  Cannonades  of 
Sebastopol,  or  the  Cannon  and  the  Barometer," 
published  in  1856,  it  appears  that  he  has  occupied 
nimaelf  for  some  time  with  the  question  ;  and  he 
considers  that  bis  observations,  made  during  the 
Russian  war,  and  published  at  the  time,  establish 
in  an  unequivocal  manner  the  condensing  action 
of  cannon  upon  cloud,  and  consequently  their  effect 
upon  barometrical  indications.  Tliis  action  was 
constantly  observed  in  Brittany  in  from  100  to  1*20 
minutes,  although  the  distance  from  the  seat  of  the 
war  was  more  than  600  leagues  as  the  crow  flies. 
During  the  formidable  cannonades  of  the  seige  of 
Seba8topol|be  noticed  that  generally —  n  Brittany  we 
presume — whenever  the  firing  commenced  the 
azure  of  the  sky  was  overcast,  and  a  fine  rain  or 
mist  fell,  frequently  followed  by  heavy  showers  and 
then  by  wind.  Afterwards,  and  as  a  consequence 
of  these  condensations,  the  barometrical  column  was 
put  in  motion,  and  rose  at  a  speed  and  to  a  height 
proportional  to  the  extent  of  the  cannonade.  The 
record  of  the  barometrical  indications  represented 
pretty  exactly  the  extent  of  the  firing  when  the 
effect  was  not  modified  by  some  great  physical 
phenomena,  such  as  a  volcanic  eruption  or  a  great 
fire.  Then  the  rarefying  force  neutralized  the  con- 
densing force,  and  the  (urometer  remained  station- 
ary until  one  or  the  other  conflicting  forces  ceased 
to  operate.  But  still  more  marvellous,  and  what 
attests  the  extreme  sensibility  of  the  instrument, 
he  observed,  that  after  six  memorable  engagements, 
followed  by  nwQistices  of  two  or  three  hours  con  - 
eluded  for  t)>„  Jjurial  of  the  dead,  the  barometer 
stopped,  aoii  jf  -mined  stationary  during  the  whole 


time  the  burial  was  going  on ;  then,  joat  aft«r  tw.i 
or  three  hours,  at  the  moment  when  the  cannon- 
ading recommenced,  the  column  again  gave  signs 
of  movement  upward,  and  by  its  speed  made  up  for 
lost  time.  It  was  this  remarkable  property  that 
enabled  him  to  calculate  the  exact  time  that  was 
required  for  the  force  applied  in  the  Crimea  to  exert 
its  influence  in  Brittany. 

And  it  is  not  cannon  alone  that  poaseases  this 
condensing  action.  Mr.  Le  Maout  lias  found  that 
the  explosion  of  mines  and  powder-mills,  and  even 
the  sound  of  bells,  produce  a  similar  effect.  Even 
the  simple  striking  of  a  village  dock,  and  of  those 
of  churches  and  chapels,  suffices,  on  the  coast  of 
Brittany,  where  they  have  almost  constantly  a 
humid  atmosphere,  to  make  the  rain  fall ;  but  for 
this  certain  physical  conditions  are  necessary.  The 
wind  must  be  blowing  from  the  south-west  and 
carrying  rain-cloud,  and  the  barometer  must  stand 
below  76  centimetres.  In  this  state  of  things,  when 
the  temperature  is  not  high,  it  is  rarely  that  the 
striking  of  the  hours  does  not  show  its  condensing 
action  upon  the  aqueous  vapour,  especially  when 
the  clouds  are  low,  for  the  vibration  of  bells  and  of 
clocks  striking  only  acts  within  a  limited  area.  In 
the  month  of  May,  1856,  the  year  of  the  great  in- 
undations, he  carefully  observed  the  exact  time  of 
the  fall  of  the  rain,  and  fonnd  that,  out  of  133  times 
that  it  rained  in  the  month,  the  fall  occurred  76 
times  at  the  striking  of  the  hours,  42  times  at  tha 
half-hour,  8  times  at  the  three-quarters,  and  7 
times  at  the  quarter.  He  considers  that  it  is  the 
intensity  of  the  sound,  as  well  as  the  repetition, 
that  has  the  most  powerful  effect  upon  the 
condensation  of  the  vapour  of  wat«;  and 
he  explains  that  such  observations  cannot  be 
made  in  Paris  and  other  large  towns,  where 
so  many  noises  are  produced  from  fortuitous 
or  'Occidental  causes  between  the  times  of 
the  striking  of  the  clocks.  Speaking  generally,  he 
maintains  that  all  noises  produced  by  physical  or 
artificial  causes  result  in  the  condensation  of 
aqueous  vapours.  Thus  the  beating  of  the  drum, 
and  the  sound  of  military  music  where  brass  instru- 
ments predominate,  produce  identical  effects,  and  it 
is  the  same  with  heavily-laden  wagons  passing  over 
paved  streets,  and  with  trains  of  loaded  trucks  on 
railways.  The  vapour  of  water  being  formed  of 
myriads  of  vesicles  of  the  smallest  diameter,  similar 
as  to  their  fragility  to  soap-bubbles,  it  is  not  sur- 
prising that,  by  the  powerful  percussion  of  the 
aiirial  mass,  they  should  break,  and  resolve  them- 
selves into  rain.  When  we  are  enveloped 
in  this  vapour  by  a  sky  charged  _  with  rain- 
clouds,  we  are  in  a  most  impressionable  me- 
dium, which  for  its  frag^ty,  may  be  compared 
to  a  palace  of  glass.  If,  under  these  drcomstances, 
we  fire  a  cannon,  all  will  be  smashed  to  atoms,  and 
necessarily  fall  about  our  ears.  If,  however,  there 
be  nothing  above  us  but  the  azure  of  heaven,  we 
may  fire  cannon  and  ring  as  long  as  we  like,  yet 
nothing  will  fall.  "  It  is  this,"  says  Mr.  Le  Maout, 
"  tliat  the  adversaries  of  my  doctrine  of  condensa- 
tion will  not  understand ;  they  wish,  as  proof  of  the 
truth  of  it,  that  rain  shall  fall  under  all  circum- 
stances." 

Now,  were  this  the  sole  objection  to  Mr.  Le 
Maout's  hypothesis,  he  would  certainly  have 
grounds  of  complaint,  for  it  most  be  acknowledged 
that  there  are  many  experiments  which  can  only  be 
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snccessfnlly  performed  under  favourable  conditions ; 
btit  in  effect  be  adiuits  that,  whatever  may  be  the 
conditious,  the  bucccsb  or  failure  uf  the  experiment 
is  dependent  upon  the  merest  chance,  for  he  adopts 
nearly  the  same  argument  as  was  used  by  Mr. 
George  Shepherd,  an  Eughsh  weather  forecaster, 
to  account  fur  the  fact  that  no  dependence  whatever 
could  be  placed  upon  his  forecasts.  "  Bat,"  says 
Mr.  Le  Maout,  "  if  it  does  not  rain  npon  us  when 
we  fire  the  i?Miir.i'u,  or   wli  '■!',•,  it  rtlny  !-,iin 

somewhere  u  .i-,  i.4pi.'i,it>11 .  ky  iij  ckurt'ed 

with  rain-cliinl   wiiIiIti  r,,i,,i   by    ihe 

souurous  tiixh       I'  ,  fill  in 

the  uuighbouriii^'  1 1'  'iv  nis- 

tanoeg,  SiUi'i:  ::i   ;  ■■  ■  ■■  ,r;,'il    rial 

massbytbi  (.-.■■  ■  i '-y.ii  .be 

siegeof  Selii -;■  ;■■'!  i  l.siiiiMiy) 

althonghnut  iitiinji  {^'11  ui  kLic  l.ruiii.':i.  i'n  i  ^lis 
it  wonld  aji|n;rir  tkat  our  timit  pbttruiiirki  i^  :  so 
much  in  WjjQl.  ^.il  o^^rru^-t  i^rt^itiLsu^  jv^  <tf  flbilits  to 
de«l  with  tli'- 111 ;  lint  it  !-■  [iprr...  ly  Hiia  Ittttrr  v,  .lUt 
that  gives  Us  thbttflglngHbiiurditteBliiitij..  tp  .itert 
US  to.  Often,  liooHllfth™,  the  Ihing  of  the  cannon 
iiud  the  ciUimd  of  the  bells  clear  the  clondy  sky,  and 
seiid  the  iLrctiteucd  storm  afar. 

Suiiilar  elTicts  were  ob.iervDd,  not  only  during 
the  Crimeiu  war,  but  during  that  of  Italy,  and  of 
the  Austriaus  and  Prussians ;  and  he  observes  that 
storms  were  more  frequent  than  usual  duriltg  those 
events.  In  confirmation  of  his  views  he  reminds 
old  militajx  officers  that  at  the  siege  of  Antwerp 
the  besieged  were  constantly  under  torrents  of  rain, 
and  ii|>  to  Uie  kueaa  iu  mud,  but  that  as  soon  as  the 
citadel  was  taken  the  rain  ceased,  and  the  weather 
became  tine.  They  will  remember,  too,  the 
memorable  storm  of  hail,  rain,  and  wind  which 
occurred  before  four  and  five  o'clock  in  the  evening 
on  the  battle-tield  of  Solftrino,  which  alone  put  an 
eud  to  the  fury  of  thu  combatants,  and  saved  the 
remnants  of  the  Austrian  army.  In  that  case  the 
physical  force  was  accumulated  by  the  powerful 
means  nsed,  which  had  the  effect  of  concentrating 
the  hurricane  upon  the  battle-field  itself,  the  battle 
acting  incessantly  like  a  suction  pump.  He 
accounts  for  the  storm  at  Puebla  and  the  non- 
success  of  French  arms  iu  Mexico  in  a  similai- 
manner,  and  it  seems  that  even  England  may 
well  lie  thankful  that  M.  Le  Maout's  doctrine 
was  not  accepted  half  a  century  earlier.  The 
success  of  England  in  some  of  her  greatest  con- 
flicts with  foreign  nations  has  frequently  been 
attributed  to  her  knowledge  of  war  au<l  water ;  and 
(in  another  sense  it  is  true)  Mr.  Le  Maont  attri- 
butes the  less  of  Waterloo  by  the  French  to  the 
want  of  that  knowledge.  If,  he  observes,  Naimleon  1. 
had  knewn  this  condensing  power  of  cannon, 
which,  by  the  way,  lie  could  better  than  any  one 
else  haTC  observed  upon  so  many  fields  of  battle, 
he  would  not  have  undertaken,  upon  June  16th  and 
17th  (the  eve  of  Waterloo  and  ih>y  previous),  the 
battle  of  Liguy,  and  the  engagement  with  the  rear- 
guard of  Otiiappes,  during  wUch  a  storm  occurred, 
commencing  about  three  o'clock  in  the  afternoon, 
and  continuing  for  twelve  consecutive  hours  to  pour 
down  torrents  of  water,  which  converted  the  ground 
into  a  peifect  marsh,  alike  impracticable  to  man 
and  beast.  It  was  the  twenty-four  rounds  fired  on 
the  retreating  EngUsh  columns  that,  iu  Mr.  Le 
Maout's  opinion,  brought  down  the  rain,  and  pre- 
vented the  movement  of  the  French  troops  until 
the  following  day,  by  which  time  the  Prussians  had 
arrived;  heuce  the  loss  to  the  French  of  the  battle 
of  Waterloo. 

It  is  lUfficult  to  determine  whether  Mr.  Le  Maout 
is  the  more  wortliy  of  admirotion  a.s  a  philosopher 
or  08  on  luBtorian ;  but  as  we  are  not  called  upon  to 
give  a  decision,  the  question  may  cou.sequcntly  be 
left  to  our  readers.  Wo  will  content  ourselves  with 
explaining  how  the  great  discovery  is  to  be  turned 
to  practical  use,  by  recording  a  .statement  of  the 
conditions  which  he  regards  as  most  favourable 
to  success.  The  instructions  arj  given  for  St. 
Brieuc,  so  that  expcrimonters  will  have  to  make 
the  necessary  corrections  for  locality  it  applied  else- 
where. Make  the  experiment  with  the  wind 
blowing  from  the  south-west  and  carrying  heavy 
rain-clouds,  and  choose  a  day  when  the  barometri- 
cal pressure  averages  less  than  76  centimetres. 
Commence  in  the  morning,  before  the  misty  bank 
formed  on  the  surface  of  the  EngUsh  Channel  is 
dispersed  by  the  rays  of  the  sun.  The  lower  the 
temperature  the  better.  Proceed  by  simultaneous 
explosions  from  one  or  several  batteries  eveiy 
quarter  of  an  hour.  Upon  this  day  all  military 
target  practice  shoiUd  be  suspended ;  and  if  the  ex- 
periment be  made  upon  the  day  of  a  religious  feast, 
when  the  bells  are  rung,  the  probability  of  success 
will  be  all  the  greater.  If  the  experiment  succeed, 
and  it  be  judged  that  sufScient  rain  bos  fallen, 
transport  the  condensation  cannons  from  Cherbourg 
to  Brest,  and  tiro  a^oin  to  stop  the  current  of 
vapours  coming  from  the  ocean  by  condensing  them 
in  their  passage.  Thus,  to  have  rain,  fire  at  Cher- 
bourg on  the  rainy  winds  of  the  south-west ;  to  have 
tlry  weather,  fire  at  Brest  on  the  easterly  winds 
which  reach  there  after  having  traversed  Central 
Europe,  and  been  deprived  of  their  vapour  of  water 
by  the  numerous  bells  in  Christian  churches  and 
the  noise  of  military  exercises  which  they  have  met 
with  on  their  .way.     There  is,  iu  Mr.  Le  Maout's 


opinion,  reason  to  believe  that  if  the  condensation 
cannons,  which  act  like  a  suction  jmmp,  were  kept 
in  energetic  motion  on  the  EngUsh  Channel,  the 
vapour  of  water  would  flow  there  and  fall  as  rain, 
not  only  from  the  west,  but  from  the  Mediterranean 
and  the  Northern  oceEui.  Is  this  to  be  accepted  as  a 
result  of  superior  technical  education  on  the 
Continent? — £.  D.  H.,  iu  the >S'cien(i/ie  Jiccieic. 


aiNTS  OK  WATEBING  PLANTS. 

AS  I  hare  a  good  deal  to  do  iu  various  ways  with 
amateur  gUrdeners,  I  have  frequently  oroor- 
tunities  of  noticing  their  shortcomings  In  ft  TBHety 
of  particulars.  In  ninety  .nine  cases  out^f  a  hundred 
almost,  ladies  and  gentlemen  who  are  excessively 
fond  of  flowers,  have  a  little  plot  of  garden,  perhaps 
a  greenhouse  and  a  frame  or  t  -o,  and  bestow  a  good 
deal  of  time,  money,  and  pains,  do  not  realize  the 
tesnlts  they  think  tnoy  have  a  right  to  expect  08 
the  reward  of  their  appUcaliou.  I  think  we  may 
place  some  portion  of  fUe  failure  to  thfe  Stcouut  ol 
the  want  of  tact,  which  Johnson  defines  to  be  "  ex- 
pcrtness  and  skill  in  the  management  of  any  affair ; 
ri-ady  talent."  Let  something  more  go  down  to  the 
lack  of  untiring  vigilance,  indomitame  appUcation. 
One  single  neglect  of  some  partit'iUar  item  iu  the 
routine  of  management  wiU  sometimes  render 
nugatory  a  whole  year's  attention.  If  the  clock  dis- 
continues its  ticking,  notwithstanding  the  monotony 
of  the  process,  family  and  business  arrangements 
are  thrown  into  confusion.  Then,  again,  observa- 
tion quite  justifies  me  in  saying  that,  iu  very  many 
cases,  sour  mould,  iujuiUcious  mixture  of  soil,  bad 
potting,  and  imperfect  drainage,  completely  block 
up  the  way  to  success.  But  the  one  great  hindrance, 
on  which  I  purpose  for  a  moment  or  two  to  dweU, 
is  injudicious  watering.  To  be  plain,  there  is  no 
rule  that  can  be  laid  down  for  watering  plants  iu 
pots.  Some  persons  ask,  "  Should  not  plants  in 
pots  be  watered  every  day?"  The  answer  is, 
"  Every  collection  of  plants  in  pots  should  be  looked 
over  every  day,  and  those  that  are  dry  should  be 
watered  promptly  and  sufllciently."  Let  me 
explain  what  1  mean  by  "sufficiently."  When  a 
plant  is  potted,  there  is  a  space  between  the  surfooe 
a{  the  mould  iu  the  pot  and  the  margin  of  the  pot ; 
this  is  to  hold  the  water  necessary  for  the  plant 
growing  in  the  pot ;  if  the  space  is  pretty  deep— say 
Jin.,  or  an  inch — this  space  quite  filled  up  with 
water  will  generally  be  enough  for  one  dose.  If 
the  space  is  shallower,  and  the  'plant  is  very  dry, 
it  may  be  tiUed  up  two  or  three  times,  as  the  case 
may  be,  until  the  ball  is  thoroughly  moistened.  If 
the  ball  has  got  so  dry  that  the  earth  has  shrunk 
away  from  the  sides  of  the  pot.  and  the  water 
when  poured  iu  runs  away  between  the  ball  and 
the  pot  without  penetrating  among  the  roots, 
after  the  first  dose  has  been  given,  draw  the 
finger  all  round  the  opening  on  the  top  of  the  soil. 
This  operution,  suoplc  as  it  is,  \vill  detach  mould 
enough  to  tiU  up  the  gap,  and  the  water  which  is 
aftenvards  given  will,  instead  of  running  away 
uselessly,  permeate  the  entire  mass  of  soil  in  the 
pot.  And  let  it  be  remembered  that  this  "  sufli- 
cient  "  watering  applies  to  winter  as  well  as  summer 
treatment ;  it  is  a  mistake  to  give  plants  iu  pots 
that  are  dry  only  water  enough  to  moisten  the  sur- 
face of  the  soil.  Subjects  that  iu  the  summer  re- 
quire copious  BuppUes  of  water  every  day,  in  the 
winter,  perhaps,  will  not  want  it  more  than  once 
a  week  ;  but  when  they  do  have  it,  give  them 
enongb.  I  would  also  persuade  amateur  gardeners 
to  adopt  feeders,  or  saucers,  or  pans,  or  whatever 
may  be  the  name  by  yhich  they  are  locally  desig- 
nated ;  these  will  be  found  to  be  of  inciUculable 
advantage  to  many  plants ;  not  the  glazed  pans, 
but  those  of  the  same  material  and  finish  as  the 
common  garden  pot.  First  of  all,  the  water  which 
has  passed  through  a  pot  of  soil  that  has  become 
dry  »iU  be  retained  by  tlie  saucer,  and  will  be  ab- 
sorbed by  degrees,  according  to  the  necessities  of 
the  plant.  Then,  again,  the  pan  itself  absorbs  a 
considerable  quiuitity  of  the  water,  and  furnishes 
a  moist,  cool  bottom  for  tlie  plant  to  stand  upot), 
most  grateful  to  phtnts  of  all  kinds,  and  analogous 
to  standing  on  a  bed  of  ashes  or  sand  out  of  doors, 
where  tliey  are  always  found  to  enjoy  themselves. 

Further,  there  are  numbera  of  phints  that  posi- 
tively delight  to  stand  in  water.  Fuchsias,  all 
through  the  growing  and  flowering  season,  be- 
gonias, arums,  callus,  ixias,  many  ferns,  and  other 
tilings,  wiU  amply  repay  by  theur  luxuriant  vigour 
the  indulgence  of  being  permitted  to  stand  in  a  pan 
of  water. 

Again,  it  will  be  a  great  relief  to  many  an  anxious 
cultivator  who  leaves  his  home  in  the  morning, 
and  as  he  takes  a  hist  look  at  his  potted  plants, 
to  feel  sure  that,  by  leaving  them  a  supply  of 
water  within  their  own  reach,  tlieir  necessities 
wiU  be  met  through  the  length,  it  may  be,  of  a 
long,  bright,  parching  summer's  day,  to  find  at 
his  return  home,  after  the  toils  of  business,  that 
liis  plants  are  not  only  not  perishing  from  drought, 
but  are,  perhaps,  considerably  improved  in  vigour 
and  beauty.  Only  once  more  let  me  say  that,  in 
using  pans,  adapt  them  to  the  size  of  the  pots — that 
is,  let  48-8ize  pans  be  used  for  IS-size  pots,  and 
the  same  with  other  sizes,  as  it  will  be  found  that, 


if  they  are  too  large,  they  contain  morr  viif. 
than  can  be  absorbed  by  the  jJant  while  it  u  nM 
and,  if  too  small,  will  not  contain  enoogh. 

I  am  afraid  your  readers  will  think  I  give  tk 
credit  for  very  little  knowle^Igc,  but  it  is  bccaa- 
I  linow  that  a  very  large  proportion  are  ei»- 
coItiYators,  that  I  can  speak  so  plainly  for  l 
advice  of  beginners.  But  just  another  mastr. 
wliile  I  place  two  or  three  guards  onmnd  -. 
practice  1  have  been  advocating.  Let  everyth. 
placed  in  puns  tie  well  potted,  sufllcieiitly  drdr . 
an'd  filled  with  rolits,  and  for  innumeraUe  gutjtc: 
auch  as  roses  in  pots,  vines  in  pots.  oTohar4.t>»< 
fuchsias,  and  str«k'fi'on')l!;;Rnd  free-rootiaf  (faae> 
generally,  this  flB  be  ftr^d  %  most  satitfirtiVT 
provision. — By  wiijjam  Chittt,  in  the  fi.Tr 
World. 

—       -  ♦  •^- 


THE    EVAPORifcON    METEB 
BOILERS. 
{nimlmleit  un  pa^  19S.) 
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TRIALS  mide  at  different  times  ctfit-ma^ 
,  Uro  effect  of  iUArent  const^nKta^iv- 
auQ  different  kinds  of  fuel  have  ahdwn  rotW* 
variations  Ih  the  relative  amoantit  of  satn- 
duced.  The  CBtlso  of  these  variatiofit  -Bil^hal 
for— first,  in  the  construction  of  the  IkjIImci 
setting ;  secouA,  ifi  tbe  quaUty  of  the  fuel ;  k 
in  the  quoUficatioh  of  the  fireman. 

The  fuel  for  steftlfa  boilerb  forms  snch  •  c 
item  in  the  expense  ft^unnt  that  it  is  ctroast 
the  greatest  UtkpQ^'tance  to  owners  of  hoils^ 
make  themselvets  fauiiliar  with  the  proporti'.: 
which  the  production  of  steam  stands  to  the  qmn^ 
of  coal  nsed,  and  to  reduce  the  latter,  if  posahk 

Official  trials  of  the  evaporative  effect  of  '^ 
fercnt  constructiou  of  boilers,  and  different  ipialil^ 
of  coal,  gi\%  important  informatian ;  bat  attcutiVf 
ness  and  skill  of  the  fircuian,  a  \-eiy  importti.: 
factor  in  the  saving  of  fnrJ.  cannot  be  tested  b< 
single  trials,  but  only  by  contintud  watching,  anil 
increased  only  by  introJnciu^  a  srstem  ot  yr&gef. 
which  depends  npon  Die  amoont  of  coaj  fsaveA. 
The  important  results  obtiineil  by  the  latter  system 
is  clearly  proven  by  the  furt  tliat  since  its  intnxlae- 
tion  in  the  case  of  locomoUvM.  an  average  saviiij; 
of  fuel  of  over  ten  per  cent,  has  been  obtained 
thereby. 

On  railroads  the  record  of  each  locomotive  i* 
made  up  from  notes  of  the  freight  carried,  and  ib» 
distance  traveUed.  The  differences  in  the  grades  ui 
the  road  arc  regulated  by  coefficients. 

With   boilers   for   stationary  porposes,  sudi  . 
system  of  control    cAunot  be  employed,    {or  ir 
^nd  of  effect  is  generally  variable,  and  a  Xros  ^» 
sure  for  them  does  not  exist.     Moreover,  tk- bk 
effect  is  dependent  not  only  upon  the  ea^cero 
fireman,  but  also  on  every  workman  o/ibc 
machine.    A  more  direct  index  of  the  enac  i 
the  fireman  is  the  exact  measure  of  the  Map- 
duced.     At  different    times    attempts    lii«V« 
made  to  determine  this  point,  by  passing  fit «« 
fed  to  the  boiler,  through  a  meter.     Most  d  *» 
meters  have  been  condemned  on    aocMint  of  ^ 
want  of  accuracy  and  durability.     All  water-efita 
however,  are  not  adf^ited  to  steam  boilers,  at  ^ 
do  not  note  the  temperature    of  the  fred-vc; 
The  chief  point  is  not  to  ascertain  the  quasbt;  ' 
the  water  evaporated,  but  to  establish  the  aci.>>!i 
of  heat  appUed  to  the  boiler  by  the  cowbustiis  s 
the  fuel.    The  ratio  of  the  quantity  of  heat  oi-' 
useful  to  the  amount  contained  in  the     fn*'!  UtO' 
the  basis  for  estimating  the  efficiency  of  th*  1' 
man,  and  the  perfection  of  the  boiler  oonstracsw 
The  feed -water  offers  the  means  for   measaiici'-> 
effective  quantity  of  the  heat,  but  it  is  not  svSe* 
to  measure  its  quantity  alone — the  temperaiiir  - 
wliich  it  enters  the  boiler  must  also  be  cu^' 
considered. 

In  trials  of  short  duration,  the  temperstorf  ^ 
feed  water  can  be  noted  and  entered  in  the  M* 
tion,  but  in  practice  this  can  not  be  done  wle^ 
object  in  view  is  not  one  short  trial,  hot  tto*' 
tumous  observation  which  is  necessaiy  for  s  "<- 
}>lete  control  of  the  fireman. 

The  evaporation  meter,  which  we  hcire  ptwi. 
answers  every  demand.  It  is  not  damaged  ty  ^ 
water,  the  measurements  are  correct,  and  it  t~ 
cords  the  temperature  of  the  water  entcrinp  Ui 
boiler,  so  that  on  its  indox-dial  the  quantity  of  hia 
made  effective  may  be  read  off  in  heat  nnits.  ^ 
will  be  seen  on  examining  the  annexed  cut,  that  ti 
water  which  enters  the  apparatus  rises  npwaiv 
through  the  chamiel  B,  and  falls  on  the  casoad«  < 
over  which  it  flows  slowly  downwards.  By  ti 
iheans  the  feed-water  comes  iu  direct  contact  wi! 
the  steam  of  the  boiler,  which  has  free  access  to.tl 
interior  of  the  apparatus  through  the  pipe'  i 
The  feed-water  is  thereby  heated  to  the  tei 
peratnre  of  the  steam,  and  falls  with  the  co 
densiug  water  into  the  box  E.  It  then  ent« 
through  the  passage  F,  the  drum  G,  which  contaiJ 
six  hcdix-shaped  comportments.  Tbedmmis  clo» 
on  one  side,  except  the  centnil  opening,  Cbcron; 
which  enters  the  passage  P,  and  is  open  on  tl 
other  side.  The  lower  part  of  the  drum  is  ixnxsprv 
in  the  semi-cylindrical  basin  H,  the  uptkr  ntlffr,  < 
of  which  is  below  the  lower  edge  of  the  passag^c  1 
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The  entering  f  eed-vater  fills  the  compartments,  and 
thereby  causes  the  dram  U>  revolve.  The  nniuber 
of  the  revelations  of  the  dram  is  exactly  propor- 
tioaate  to  the  qnantity  of  water  passiutj  through. 
To  reduce  the  friction  in  the  journals  as  much  as 
possible,  the  shaft  of  the  ilrum  rests  on  its  tno 
ends,  at  0  and  N,  on  friction  rollers.  l%e  water 
passing  out  at  the  open  emi  of  the  drum  falls  over 
the  edge  J,  into  the  steam  boiler.  The  revolutions 
of  the  drum  are  trnnHmitti'<l  to  tlie  shitft  L,  arranged 
Avitb  conical  packing,  passiiip  through  cover  K,  and 
operating  a  counting  apparatus,  placed  outside  the 
steam-room.  A  small  air-cock  on  top  of  the  upper 
cOTer  serves  to  permit  the  escape  of  the  atmo- 
spheric air  brought  over  by  the  feed-water. 

As  one  of  the  merits  of  thiK  apparatus  we  may 
mention  that  it  is  constructed  without  any  packing. 
Moreover,  the  drum  elfects  the  measoring  with 
each  accuracy  that  it  excels  in  this  respect  any 
other  water  meter,  and  this  accuracy  is  not  in- 
fluenced in  the  least  by  impurities  carried  along  by 
the  feed  water.  The  formation  of  scale  will  disturb 
the  action  of  this  apparatus  mnch  less  than  any 
other  known  water  meter,  there  being,  as  already 
stated,  no  packing  whatever,  and  all  the  cross  sec- 
tions being  very  large.  Tliu  registering  apparatus 
is  entirely  removed  from  tlic  influence  of  vfater  and 
steam.  The  ba<:in  with  the  drum,  as  well  as  the 
cascade,  can  easily  be  taken  out  and  cleained  from 
Kcale  eitl]|§;i;  by  the  hammer  or  by  treating  it  with 
ililuted  taoriatic  acid. 

Another  great  disadvantage  of  other  water 
meters  is  that  in  the  case  of  interruption  in  their 
functions  the  feed  of  the  boiler  is  entirely  stopped ; 
such  a  case  cannot  happen  with  the  evaporation 
meter  described  above. — XMni/lcr'a  PohjUaimsehea 
Journal. 


for  his  interesting  essay,  and  the  following  questions, 
forwarded  by  memberii,  were  propoaed  for  consideration 
at  the  next  meeting. 

I.  Give  an  oxplaoation  of  the  action  of  the  ejector 
condenser,  with  a  sketch. 

II.  luformation  reqoiredon  Clayton's  patent  scraper, 
as  used  with  the  fuel  ecouomizer. 

III.  Any  member's  exporieiioo  of  the  Birmingham 
patent  safe  and  saro  tiectionnl  wroaght-iron  IwUer ; 
how  it  i.s  I'orsteiim-room,  foA  comparative  consumption 
of  coal,  and  any  practical  inlDrunitiontluieon. 


:o  aooiETiss. 


CONFERENCE  OF  MECH.\NIC.\L  ENOINEBBa. 

THE  annnal  conference  of  the  mechanical  engi- 
neers of  England  commenced  at  Nottingham 
on  Tuesday.  There  wos  a  uumerous  attendance,  in- 
cluding aU  the  principal  eni;ineers  of  this  country. 
The  chair  was  occnpied  by  Mr.  Bawksley,  of  London. 
The  following  is  a  list  of  papers  to  be  read  daring  the 
conference: — "On  Self- .Acting  Machinery  for  Printing 
Hosiery  by  Power,"  by  Mr.  A.  Paget,  of  Lough- 
borough ;  "On  the  Mode  of  Working  and  the 
Mechanical  Appliances  in  the  Midland  Cool-fiold,"  by 
Mr.  George  h  owler,  of  Nottingham ;  "  On  a  Steam 
Road  Roller,"  by  Mr.  W.  F.  Batho,  of  Birmingham, 
and  Mr.  T.  Aveling,  of  Rochester;  "On  the  Me- 
chanical Ventilation  of  the  Liverpool  Passenger  Tunnel 
on  the  London  and  North- Western  Railway,"  by  the 
President :  "  On  the  Conclusions  derived  from  t.h« 
ExperienC'    ■■!   .i    .  i>.t,:,,  i,,,;.  ■-  [,.; 

.Mr.  E.  U.  ,;, 

ofnSeU-i  ... 

for  Steam    i'  ■  '  .  ■      ■._.■,:.:...;■ 

ham.  Oli  V/.-il.ji— 1.1.  .  .\.|."i  i  ,.;,  i:,,.  in..,i  rn.'iiri  ,  .if 
preventing  bouor  explosions  was  discussed.  Mr.  Pj. 
Morten,  Stourbridge,  stated  that  219  explosions  had 
occurred  in  England  daring  the  last  four  years,  re- 
sulting in  815  being  killed  and  4.50  wounded.  Eighty- 
four  were  Cornish  or  Lancashire  boilers,  5:)  plain 
cylinder,  12  marine,  10  locomotive,  11  agrioultoral, 
» upright  f m-nace ;  6  craue,  tS  rag  steamers,  11 
domestic,  and  15  misceUaucou^*.  The  causes  were : — 
Comish  and  Lancashire,  ill-formed  tabes,  weak  com- 
bustion chambers,  domes,  tic. ;  plain  cylinders,  flat 
ends,  and  frequent  repairs,  resulting  in  seams  and 
rips ;  marines,  weak  flaes,  6ic, ;  and  locomotives,  want 
of  stays.  It  was  stated  that  the  only  preventive  was 
<'onstant  and  carcfnl  examination  on  the  part  of  the 
owner.  Government  iuspectiou  was  not  recommended, 
as  it  would  tend  to  relievo  the  owner  of  all  respon- 
sibility. Mr.  D.  Hughcj,  Nottingham,  brought  forward 
ii  plan  for  the  construction  of  a  self-acKitg  safety  and 
Eire-extingiiishing  valve.  It  was  genei-ally  admired, 
the  object  being  to  secnre  boilers  from  the  danger 
arising  from  pressure  and  want  of  water. 


LETTERS  TO  THE  EDITOR. 


ENGLISH  MECHANICS'  SCIENTIFIC  AND 
MECHANICOi  SOCIETY. 

The  foarth  monthly  meeting  of  this  society  was 
)ield  at  the  society'a  room.  Mechanics*  Institate, 
IMancheftter,  on  the  3rd  inst.,  when  a  paper  was  read  on 
''  The  Ancient  and  Modern  Moans  of  Commuuicatiou/* 
by  Mr.  A.  Tolhansen. 

Tho  speaker  said  that  tho  double  meaning  of  the 
word  commonication  a^  Knng,  flrstly,  tho  making 
known  of  certain  things,  and  secondly,  the  means  of 
passing  from  place  to  place,  woold  necessarily  lead 
liim  to  two  distinct  considerations  of  the  subject. 
After  giving  a  brief  ontline  of  the  different  stages  of 
written  and  spoken  lan^nage,  he  compared  the  ancient 
mode  of  giving  both  diffusion  and  perpetuity  to  speech 
with  the  modem  instructors  of  mankind  "tlie  Pen  and 
the  Press,"  and  then  proceeded  to  tho  postal  and 
trlegraphio  systems  at  farther  means  of  commouication 
withont  change  of  abode.  The  second  part  of  the 
essay  followed  under  tho  headings  of  inlaiid  and 
maritime  conveyance,  when  the  inland  means  of  com- 
munication were  considered,  snch  as  roads,  coacliea, 
rirers,  canals,  and  tho  railroads,  together  with  the 
maritime  postal  serrice.  After  the  diKcussion  the 
thanks  of  the  members  were  awarded  to  3{r.  Tolhansen 


[We  do  not  hold  onrselvof^  responsible  for  tho  opinions 
of  oar  correspondents.  The  Editor  rcKpectfnlly 
reqnests  that  all  commnoioations  should  be  drawn 
np  aa  briefly  as  possible.] 

***  AU  commmiications  shonld  be  addressed  to  the 
Editor  of  the  English  Mhcuanic,  31,  Tavistock- 
street,  Covent  Garden,  W.C. 

AU  Cheqaes  and  Post  Oflice  Orders  to  be  made  pay- 
able to  J.  PAsaaioBE  Edwards. 


"I  woold  have  every  one  write  what  he  knows,  and 
as  mnch  as  be  kuows^  bnt  no  more ;  and  that  not  in 
this  only,  but  in  all  other  subjects :  For  such  a  person 
may  have  somo  particular  knuwlodufo  and  experience  of 
the  nature  of  ^uch  a  person  or  such  a  fountain,  that  as 
to  other  things,  knuwa  no  more  thau  what  everybody 
(loos,  &ud  ^et  to  keep  a  clutter  with  thin  little  pittance 
of    his,    will    undertake    to    write  tUo  mUoIc   body    of 

Shysicks:    a    vice  from  whence  great   iuconTenionces 
erive  their  original."— M^.'n(rtij/a<'»  Efnay*, 


***  In  order  to  facilitate  reference,  correspondents 
when  speaking  of  any  Letter  previously  inserted  will 
oblige  by  mentioning  the  number  of  the  Letter,  as 
weU  as  the  page  on  which  it  appears. 


oMtion, 

te?aon- 

soperb 

M'Ur»nd 


SOME  OF  MY  CRITICS. 

[189]  Sm, — At  the  risk  of  bringing  down  the  wrath 
of  Mr.  Brandon  on  my  head,  I  am  strongly  tempted  (with 
your  permisHion)  to  say  a  few  words  to  a  coaple  of 
gentlemen  who  have  honoured  me  by  criticising  some 
of  my  more  recent  dicta  in  your  columns. 

And  firstly,  Mr.  Uabome  (140),  p.  45M,  is  indeed  "a 
bold  man,  "  ''  taking  up  the  cndgels  "  as  he  does,  not 
against  the  present  writer — who  is,  goodness  knows,  a 
sufficiently  humble  person — but  against  a  most  per- 
fectly ascertained  and  weU-knowu  law  of  motion.  It  is 
as  though  a  man  should  take  credit  for  pluck  in  de- 
scribing me  as  a  bad  arithemetician  (which  be  might 
or  might  not  have  a  distinct  right  to  do),  but  who,  all 
ihe  whUe,  was  merely  prodaiminc!  that  two  and  two 
by  no  means  made  four.     Is  it  ;■  ■:   .1U.  ^  ■ 

bas  never  heard  of  the  eompo»iti': 

An  express  train  on  tho  Great  \\    .:  ...    ..     ..Lvtrtivrl. 

at  the  rate  of  60  miles  an  hoar ;  tli  it  i.,,,  i ,  ;iiu  y  n  i  . 
minute,  or  ilJ);^  yards  in  a  necond.  Wow,  does  Mv.  Os- 
borne sHriousiybt'Uuvo  that  if  amisnile  wr'it-  projected 
vertic.'iUy  upwards  from  the  floor  ot  a  clo-i-tl  enrria-xe 
in  u  traiii  moring  at  this  rate,  tii  a  sntlitieut  heijijht  to 
retain  it  in  the  air  for  one  si-c  mJ,  that  it  would  faU 
*il)i  yards  h'hind  its  initial i)oint  of  departure  *.'  or,  that 
if  a  man  frll  off  the  maiu-top-gollant  uniHt  of  a  ship 
sailing  rapidly  and  smoothly  along  the  Snez  Canal 
that  he  would  not  faU  accurately  at  the  foot  of  tho 
mast,  because  the  vessel  woold  have  moved  onward  be- 
tween the  timo  of  his  starting  and  that  of  his  reaching 
the  deck  ? 

I  hope  that  your  correspondent  wiU  not  conceive  that 
I  am  guilty  of  any  want  of  what  he  is  so  tiatt^jrin^  as 
to  term  my  "  invariable  courtesy*'  if  I  connsul  him  to 
go  to  the  next  circus  that  comes  into  his  part  of  the 
world,  and  notice  carefuUy  how  anything  that  one  of 
the  riders  i>rojects  perpendicularly  returns  to  his  Imnd, 
and  does  not  (as  Mr.  XJ.  seems  to  think  should  be  the 
case)  faU  to  the  rear  of  his  horse;  or  how  the  said 
rider,  when  he  wishes  to  jump  over  a  tlag  or  throagh 
a  hoop  as  he  careers  ronml  the  ring,  does  not  spring 
forward,  (he  would  infallibly  go  over  his  horse's  ears 
if  he  did),  but  straight  up.  Haviug  taken  this  easy 
practical  lesson  then,  I  would  beg  my  critic  to  spend  a 
shilling  or  eighteen- pence  in  any  rudimentary  treatt!;e 
on  mechanics  (tiuch  as  Tomlinson  in  "  Wealc's  Series"), 
and  read  up  the  very  elementary  dynamics  needful  for 
its  approUenhion.  Or  he  may  turn  to  Mr.  Keruan's 
paper  on  "  Science  for  the  Young."  on  pp.  318  and  8if7 
of  your  curreut  volume,  for  a  statical  demonstration  of 
the  oompoaition  of  force,  and  so  obtain  an  idea  of  how 
the  proper  motion  of  the  engine  which  projects  any 
given  particle,  never  desert^:  that  particle  at  any  instant 
of  its  flight,  but  is  always  compounded  with  that  of 
projection.  If  the  earth  were  moving  at  the  equator 
with  a  velocity  of  rotation  of  lO.OrtO  mUes  instead  of 
1,000  miles  an  hour,  and  it  were  possible  to  shoot  a  ball 
absolutt^ly  perpendicularly  from  a  gun  (or  rather  a 
howitzer  or  bomb)  in  vacuo  to  the  height  of  two  mUes, 
it  would  merely  fall  back  into  the  muzzle  again. 
After  which  it  is  scarcely  worth  whUe  to  remark, 
that  Mr.  Gould  (p.  878  speaks,  as  I  assume,  of  firing, 
what  artiUerists  caU  point-blank  from  west  to  oast,  or 
east  to  west,  and  not  perpendicularly  at  aU  ;  nor  that 
"  the  theory  of  projectUes  "  i»  a  moat  exceedingly  com- 
plicated subject,  albeit  from  very  different  causes,  to 
those  assumed  by  Mr.  Usbome. 


I  hare  very  Uttle  to  say  to  Mr.  Firth,  p.  450.  I  wiU 
not  be  answerable  for  press  errors,  wbloh  I  have  no 
opportunity  of  correcting,  and  therefore  he  must  fiitbt 
out  his  4h.  S2m.  and  8h.  ;J2m.  with  yonr  computtitor. 
I,  however,  plead  guUty  to  a  lapsus  calami  in  writing 
28ht  for  27th. 

I  have  not  discontinued — at  aU  events  pm|^nently — 
giving  **  the  times  of  rising  and  setting  ofa^mB  of  the 
planets,"  as  Mr.  F.  may  see  in  the  very  i^^ber  in 
which  his  own  letter  appears. 

His  third  paragraph  seems,  to  my  obti 
to  be  a  remarkably  succosAfnl  imitation  ( 
sen^e.      Suppose  that  I  say  that  a 
instrument  is  situated  in  latitude  51°  2dr 
longitude  Oh.  Om.  Us.,  and  that  it 
the  transit  circle  room  of  the  Royal  < 
Greenwich.    I  wonder  whether  *'  it  mustT^  »cl| 
lodged  by  aU  "  that  "  the  inference  or  dedncti 
Ulogical?"  *■ 

I  havo  sir,  a  favour  t«>  ask  you,  and  it  is  this^  me^ly 
let  Mr.  Firth  write  your  "  Astranomicol  Notes  "  for 
September.  He  is,  obviously,  Dumingiy  auxioua  to 
distinguish  himself ;  and  if  ho  has  got  it  into  his  head 
that  I  derive  the  very  smallest  gratiticatlon  from  ^at, 
after  aU,  is  littJe  better  than  mere  compiLuion,  the 
sooner  he  dismisses  snch  an  idea  the  better.  lander- 
took  these  "  Notes  "  originaUy  at  the  special  rfioaest  of 
some  brother  correspondents  in  these  o<^ukH,  and 
have  endeavoured  to  frame  them  in  snoh^^orm  as 
should  be  nseful  to  the  mass  of  amateur  oQvvers  who 
road  The  English  Mechanic.  I  ahonlf  sincerely 
like  those  of  my  brother  readers  who  have  employed 
the  "Notes"  to  havo  Mr.  Firth'  ,  with  his  zodiacal 
signs,  &c.,  Ac,  &c.,  for  compari-^.^u.  Besides,  blt, 
you  might  seU  another  10,000  copies  or  so  weekly  if 
it  wore  known  that  Mr.  F.  "did  the  Astronomy,'*  At 
aU  events,  it  would  be  only  fair  to  give  him  the  chance  ; 
as  it  is  pretty  obvious  he  will  not  faU  for  want  of  con- 
fidence, for  that  (as  was  onco  remarked  of  some  one  else) 
Cerevitiam  haud  tenuem  df  se»e  eristimat. 
A  Fellow  or  the  Royal  Astbonomical  Society. 

Errata  nc  Asthonomical  Notes  for  Attocs't. — Line 
1,  dele  comma  after  "Greenwich ;  "  line  3.  sun's  declina- 
tion, for  Im.  31  ■9s.  read  1*  81*9'';  line  4,  '•  Cancer  "  dhuuld 
bo  Cancri;  line  26,  "point"  is  printed  for  part\ 
in  the  second  column  line  9  from  the  end,  "  nometbing  '* 
is  pat  whore  I  wrote  soalhiag\  in  line  S  from  end,  delo 
"  then." 


SEVERAL  MATTERS. 

[190]  Sib, — I  have  for  some  time  thought  of 
dropping  you  a  note,  and  now  take  up  my  pen  to  do 
so.  I  must  '*  foUow  suit "  and  oongratulaU^  you  on 
your  very  good  digestion.  Within  loss  than  fonr 
months  you  have  terminated  tho  individual  career  of 
three  pnblications  by  absorbing  them  into  yourself. 
I  have  had  some  experience  of  journalism,  but  I  think 
I  never  saw  a  speedier  and  completer  change  for  the 
better  tlian  has  been  exhibited  by  the  Bnglxsu 
Mechanic.  Yon  have  enlarged  your  size  and  improved 
yonr  t>'pe ;  yon  give  better  paper  and  better  engraving)). 
Vou  give  much  superior  information ;  yon  appear  to 
have  multipUed  yonr  corrospondenU,  aa  you  havu 
•certainly  widened  the  scope  and  purpose  of  the  paner. 
[  write  this  without  intending  a  word  of  flattery,  itut 
nrhat  pleases  me  most  is  the  manner  in  which  yon  have 
elassified  your  contents.  Tho  information  is  not 
thrown  together  higgledy-piggledy,  as  it  was  a  littln 
more  than  a  year  ago.  '*  Order  is  Heaven's  first  law," 
said  Pope,  and  order  reigus  in  the  columns  of  the 
English  Mechanic,  say  I.  Having  said  so  mmh  in 
praise,  I  have  also  a  faijt  or  two  to  find — not  ao  mneh 
with  oar  editor  as  with  some  of  our  corre8pon{lint>. 
Take,  for  instance,  Mr.  Proctor,  for  whom  I  have  ii  i)ro- 
found  respect.  I  sometimes  Pay,  *'  What  a  pity  that  so 
able,  and  withal  so  generous  a  man,  should  be  bo  im- 
patient of  other  people's  shortcomings."  One  would 
have  thonght  that  his  studioos  feUoiK-ship  with  thu 
heavenly  bodies  would  havo  imparted  to  his  style  of 
writing  more  of  their  calmness,  dignity,  and  repose. 
Woe  betide  any  nnlncky  mortal  who  may  be  in  the  wrong, 
and  who  may  happen  to  assaU  Mr.  Proctor;  he  is 
almost  snre  to  be  transfixed  with  an  epithet.  And  then, 
again,  the  "  Harmonious  Blacksmith,"  who  takes  such 
liberties  with  orthography  and  grammar  generaUy. 
Unfortonately  he  does  this  at  oar  expens<>.  A  corro- 
spondent  niomo  months  since  said  that  he  considered 
the  space  of  the  English  Mechanic  to  bo  worth  a 
guinea  an  inch.  The  "Harmonious  Blacksmith" 
must  look  npon  it  as  worth  about  a  guinea  a  yard.  He 
certainly  says  good  things  on  a  variety  of  subjects, 
bat  he  uses  such  an  extraordinary  quantity  of  words 
that  he  deprives  tho  information  he  is  evidently  capable 
of  conveNTug  of  three-fourths  of  its  value.  The  quickest 
way  from  one  point  to  another  is  a  straight  line,  Tho 
"  Harmonious  Blacksmith,"  instead  of  going  from  a 
point  to  a  point  in  a  straight  line,  is  sure  to  walk  in  a 
circle,  and  sometimes  he  describes  two  or  three 
circles  before  he  gets  to  the  point  he  aims  at.  This 
may  be  funny  to  him,  but  it  is  tantalizing  to  many  of 
us  who  have  very  Uttle  time  to  sparo.  I  wish.  Sir,  he 
would  have  a  Uttle  consideration  for  our  patience  and 
yonr  space. 

I  mnst  take  care  or  I  shaU  subject  myself  to  A 
simUar  reproach,  so  I  wiU  end  by  hoping  that  the 
gentle  hintt  I  have  dropped  may  not  be  thrown  away. 

SruroBAN. 


ELASTIC  BOILER  AND  TUBE  SCRAPER. 

[191]  Sir,— The  annexed  cut  iUnstrates  a  new 
boiler  and  tube  scraper  now  being  manufactured  in 
Now  York  by  the  MiUer'sT.jol  Manufacturing  Company, 
On  the  iron  rod  or  stem  are  pinned  two  conical  cast- 
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iron  M^pfl.  These  cap«  serve  as  holders  for  the  four 
Kcnqwrv,  vhicb  are  iasertod  ti<>  as  to  have  half-an-inch 
bea  iug  within  oacb  cap. 
At  tho  back  of  eadi 
scraper  is  a  steel  sprizig, 
that  allows  the  scrapers 
not  only  to  be  com- 
pressed and  expanded 
bnt  also  to  aocoxnmo- 
date  their  tthape  to  any 
anevenness  tnat  may 
happen  to  be  in  the 
tnbe.  The  pecnliarity 
about  these  scrapers  is 
that  tho  scraping  edges 
are  chilled  in  casting. 
and  then  ground  on 
emery  wheels  to  a  sharp 
edge.  The  point  of  one 
edge  in  each  scraper 
projects  past  the  other, 
so  that  the  tnbe  gets 
thorooghly  scraped  and 
cleaned  throaghoat  its 
entire  internal  snrface. 
The  thread  on  the  stem 
allows  piping  to  be 
screwed  on  to  suit  any 
length.  The  scrapers 
can  be  made  to  fit  any 
tube,  from  l^lu.  tu  4in. 
diameter,  and  the  cost 
is  abont  one-half  of 
that  generally  charged 
forother  scrapers.  They 
are  said  to  be  durable, 
and  for  tho  purpose 
intended  give  entire 
satisfaction. 

Kappa. 


THE  ELECTRIC  LIGHT  FOR  PICTURES. 

[192]  Bib, — There  are  many  things  in  this  world 
that  no  "  fella  "  can  understand.  Among  those  things 
I  place  my  strangely  erroneous  statement  tbut  the 
evolution  oI|  light  by  electricity  is  nnaccompanied  by 
heat.  Considiuring  that  before  the  year  of  grace  1820 
I  was  ^fttnilia.r  wiUi  and  had  repeated  Davy's  experi- 
ment of  melting  platinum  within  the  luminous  region 
between  the  two  charcoal  points,  that  I,  of  all 
*•  faUas,'*  should  have  stated  such  nonsense,  resembles 
my  fellow  correspondent's  signatui^,  *'  Pax  Dei,"  in 
bmng  past  all  anderstanding.  When  I  read  the  falsehood 
and  aMurdity  I  had  written,  I  felt  strangely  tempted  to 
perform  that  act  which  has  been  said  to  indioUe  the 
ntmost  possible  self-abasement,  which  act,  Mr.  Editor, 
J  may,  for  the  benefit  of  those,  if  any,  who  commit 
mistakes  which  make  them  feel  as  small  as  I  did  when  I 
rend  mine,  proceed  to  describe  as  the  acrobatic  feat  of 
ItinVing  jouT  own  seat  of  honour  with  your  own  foot. 
The  force  of  self-abasement  can  no  further  go. 

The  advantages  of  seeing  pictures  by  a  Ught  which 
hardly  differs  from  that  of  day  in  its  capability  of 
shewing  their  tnie  coloors,  and  the  absence  of  any  ob- 
jectionable chemical  products  of  combustion,  yet 
remain  to  induce  my  preference  for  the  electric  light 
over  that  derived  from  the  burning  of  carbon. 

ThK  HAUfONlOCS  BLACESmTH. 


EMia&ATIOK. 

[198]  Sir, — I  qoite  ooncnr  in  all  your  correspondent 
"  W.  M."  says  upon  this  question,  and  there  is  no  doubt 
that  the  country  he  indicates,  Kansas,  in  a  fine  field 
for  the  industrious  emigrant,  more  especially  at  thib 
time,  for  such  as  are  connected  with  agriculture  or 
stock-raising.  At  the  same  time  I  would  say  that 
Texas  has  all  the,  advantages  of  Kansas  with 
a  most  productive  soil,  and  finer  climate,  except  im- 
mediately contiguous  to  sea  coast,  only  in  some  parts 
of  thai  State.  In  the  north-western  parts  it  is  emi- 
nently calculated  for  the  growth  of  wheat ;  in  the  western 
for  raising  stock,  on  the  vast  rolling  prairies ;  while 
Indian  com,  oats,  barley,  vegetables,  and  fruit,  are 
also  raised  in  great  abundance.  Agricultural  labour  is 
in  great  demand  throughout  the  State,  single  men 
flarning  firom  £2  to  £S  per  month,  with  board  and 
lodging.  These  wages  enable  a  man  to  save  money, 
and  at  the  same  time  he  has  an  abundance  of  good  food. 
Yon  can  suppose  this  when  hnvt  and  mutton  are  not 
more  than  l|d.  per  tb.,  and  a  bushel  of  wheat  can  be 
had  for  ds.,  while  as  to  butter,  eggs,  and  poultry  they 
are  both  plentiful  and  cheap.  Thore  is  room  in  Texas 
for  20,000,000  of  people.  The  Land  Laws  are  very 
liberal.  Land  can  be  either  purchased,  or  rented,  at  a 
cheap  rate,  and  if  a  man  goes  there  without  capital  he 
can  have  the  loan  of  horses,  implements,  food  for 
cattle,  Ac.,  without  paying  for  same,  other  than  the 
lender  to  have  half  of  the  crops,  stock,  &c.,  raised 
through  the  labonr  of  the  new  comer.  Of  the  eight 
million  head  of  cattle  supposed  to  be  in  all  the  United 
States,  five  millions  are  in  Texas.  They  thrive  on  tho  rich 
natural  grasses  ill  ^e  year  round,  and  only  require  to 
be  looked  after  from  time  to  time  to  see  that  they  are 
all  right.  I  firmly  believe  that  as  this  State  becomes 
more  geiurally  known  a  vast  tide  of  emigration  will  set 
in  thither.  It  can  be  reached  direct  from  English 
j^rtfl,  and  steamers  from  Liverpool  run  to  Galveston  in 
three  weeks  or  thereabouts,  or  the  emigrant  may  go  to 
New  York,  and  thence  by  raU  at  a  cheap  rate.  I  have 
several  correspondents  in  Texas,  all  of  whom  give  a 
highly  satisfactory  account  of  the  country.  In  com* 
parison  with  Canada,  which  beinjg  British  territovr  is 
herefore  nrg«d  upon   the    attention  of   the   pnuic 


THE  EVAPORATION  METER  FOR  BOILEBS.     (Deacribed  on  page  490,) 


as  a  good  field  for  emigration,  Texas  is  far,  Ua 
superior,  and  a  want  of  knowledge  as  to  the  ad> 
vantages  of  the  State  is  one  of  the  chief  reasons, 
why  more  do  not  emigrate  thither.  To  the  small 
farmer,  or  to  the  large  one,  Texas  afFordn  a  certainty 
with  care  and  industry,  cf  realising  speedily  an  inde- 
pendency, and  in  many  cases  large  fortunes.  More 
especially  will  this  be  the  case  when  the  existing 
railwiMTs  are  extended  further  in,  so  as  to  form  j  unctions 
with  the  Union  Pacific  Line  and  others,  and  when  the 
Texas  Linos  are  extended  west  into  New  Mexico,  which 
an  a  silver  mining  district  is  vastly  i-icher  than  any  yet 
discovered  in  the  Western  States.  Texas  having  a  sea- 
board, though  not  with^rery  good  harbours,  is  an  im- 
portant feature  in  a  new  country  for  imports  and  ex- 
ports, and  the  time  is  not,  I  belieTe,  far  distant  when 
both  Galveston,  and  more  especially  Balnria,  in  Mata- 
gorda Bay,  will  have  a  vast  number  of  ships  going  for- 
ward and  back  to  most  parts  of  the  world.  From 
Texas  may  be  imported  to  this  country  vast  quantities 
of  beef  and  mutton  fresh,  under  an  improved  plan,  and 
also  the  same  plan  as  is  now  carried  out  with  regard  to 
Australian  meat  and  its  importation  here  may  be 
adopted  with  large  profits.  I  think  it  is  the  finest 
country  in  the  world  for  English  emigrants.  I  have 
no  pecuniary  interest  in  advocating  the  natural  advan- 
tages of  the  State,  either  directly  or  indirectly.  My 
only  interest  is  to  help  in  any  way  I  can  some  of  my 
poor  bard-working  countrymen  here  to  go  to  a  land  of 
plenty,  comfort,  and  security.  W.  D.  KiNO. 

[Onr  correspondent  certainly  gives  a  glowing  ac- 
count ol  Texas.  Correspondents  would  do  well  to 
bear  in  mind  that  when  they  recommend  so  strongly 
any  particular  state  or  colony  or  part  of  a  colony  to 
intending emigrante  they  write  under  responsibility,  and 
consequently  idionld  be  careful  in  what  they  say ;  or,  at 
all  events,  they  should  take  especial  care  to  well  inform 
tiiemselves  before  they  write. — Eo.  E.  M.] 


A  SUGGESTION.— THE  HARVEST.  Etc. 

[194]     Sib, — I  have  an  nnoontroUablo  passion  for 
qnestioning.  Sometimes  such  questions  lead  to  pleasant 


surprises  and  valuable  information.  Dwiaf  t  V* 
days*  ramble  I  have  met  with  one  or  two  ssodA 
which  may  prove  interesting  to  your  rea,dan.  TWl 
1st— Whilst  at  Eew  Gardens  Station  my  atta^B 
was  drawn  to  a  system  of  showing  the  tinaea  id  te 
trains  invented  by  the  station-master.  It  ia 
simple,  and  saves  many  a  minute  of  the  porters* 
A  board  and  a  few  strips  of  pasteboard  are  all  ikm 
requires.  The  time  of  the  denartnre  of  ererj  tns 
during  the  day  is  printed  on  a  slip  of  cardbo&rd.  Th« 
are  placed  in  regular  order,  and  directly  m  trazs  hi 
passed  a  slip  of  blank  cardboard  is  placed  oT<ra  » 
slip  indicating  the  time  of  that  train,  so  that  &  » 
senger  has  only  to  glance  at  the  table  to  know  the  » 
of  arrival  or  departure  of  any  train,  and  so  on.  I  « 
to  goodness  every  station  master  would  adopt  tliis  ]^ 
and  place  the  board  in  a  conspicuous  part  of  tar 
station. 

2nd]y — I  don't  believe  in  the  alarmist  cry  of  ft  W 
harvest.  As  far  as  I  can  gather,  grain  will  prodoee  w 
average  number  of  quarters.  It  is  only  upon  Ufflkt  Ia»t 
that  a  failure  occurs,  and  I  opine  that  when  tae  li/k 
land  produces  a  good  crop  the  heavy  land  fails,  az>^ 
vice  per$a.  A  fact  I  know  is  that  here  tho  wheat,  b««2^. 
and  barley  are  good — very  good. 

Lastiy,  your  contribntor,  Mr.  UnderhiU,  woold  ahoet 
with  delight  to  be  enonmb^«d  with  fossils,  Ac.,  mm  I  am 
I  aA,  '*  Do  yon  meet  with  any  fossils  when  diggiw^  ?  - 
"Tee,  sir  :  I  will  show  yon  sMne  I  sftved." 
*'  Thank  yon  :  I  am  not  much  of  a  geologist  7"  **  Wlia: 
is  this,  sir?  ind  this,  and  this,  &r.,  Ac.,  &c.  Von  can 
take  what  yon  please,  sir."  "  Thank  you."  Such  U 
a  specimen  of  conversation  held  between  yonr  hnmhir 
servant  and  those  he  questions.  I  declined  ^hing 
specimens,  thin)ung  some  one  might  prora  more 
generous  to  the  finder  than  I  should,  so  they  rcrmaus 
for  the  next  wandering  "English  Mechanician  *'  or 
geologian. 

I  have  not  seen  yonr  last  issne,  and  may  not  see  the 
next  or  the  next.  If,  therefore,  correspond  ents  will 
take  note  of  this,  and  querists  content  themselvfM  by 
waiting,  I  will  make  up  arrears  as  soon  as  I  am  nA&r 
a  library,  and  not  so  di^ant  as  three  miles  from  a  post- 
office. 
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MOUNTING  PLANING  MACHINE. 

[196]  But,— Perh»p«  the  aooompauying  rough 
sketch  might  prove  of  Mrrice  to  lomo  o{  yonr  coire- 
Hpondents  deainnu  of  mountiiig  a  pUaijig  machine  on 
iheir  lathe  at  a  rery  small  outlay.  Sbonld  yonr  space 
permit  the  insertion  of  the  drawing  I  sbonld  feel  much 
gratified. 

A  is  a  Z-shaped  casting  of  iron,  flirmly  holted  to  the 
side  of  the  lathe-bed  by  foor  bolts.  To  it  is  firmly 
bolted  a  compound  slide  rest.  A  gut  band  passes  from 
the  smallest  pulley  of  the  flyvheel  orer  two  pnlleys 
fixed  to  the  bed  of  the  lathe  near  the  cone  headstock  ; 
the  gut  passes  along  round  a  disc  B  having  a  radial 
slot,  and  bolt,  which  is  adjustable,  seen  also  from  above. 
A  rod  paxes  from  the  bolt  to  the  tail  of  the  saddle  S, 
which  carriea  the  object  to  be  planed,  between  two  jaws 
movable  by  screws  or  other  means. 

This  machine  works  perfecUy  with  light  cuts  for 
casting  lOin.  x  5in.  and  adjustable  to  Sin.  in  height. 
The  edges  of  the  lathe-bed  are  chamfered.  The  slotted 
disc  waa  suggested  by  Munro's  planer  in  South  Ken- 
sington Ifasenm. 

Quo.  Cbowe. 

RcnBExcES  lit  Plan  of  Saddle. 

Screw  to  press  removable  bar  b  against  casting. 


a. 

d.  Casting  to  be  planed. 

e.  Iron  bar  which  can  be  fitted  to  various  holes  in 
saddle  in  the  same  way  as  bar  c  carrying  pressure 
screws. 


MICBOSOOPIOAL  JOTTINGS,  CHEMISTRY,  Etc. 

[106]  Sib, — It  is  not  many  months  ago  since  I 
sent  yon  some  microscopical  representations  of  starches 
of  various  kiudji.  If  you  think  tbey  are  worth  insort- 
iog  I  send  some  more.    Fig.  1  is  the  genoiao  Maranta 


arrowroot,  for  which  inferior  varieties  are  often  snbsti- 
tnted.  On  p.  S8S,  Vol.  X.,  of  the  Enolish  Mechakic, 
I  gave  a  figure  of  the  Tacca  arrowroot,  referring  to  the 
Haranta,  which  I  did  not  give ;  having  now  given  it, 
yonr  readers  will  be  able  to  compare  the  two  sorts. 

We  often  see  in  print  that  the  starches  are  readily 
distinguished  from  each  other  under  the  microscope  ; 
certain  kinds  may  indeed  be  thus  distinguished,  but  to 
the  **  tyro  *^  certain  species  are  a  source  of  infinite  con- 
fusion. When  potato  starch  is  mixed  with  the  Maranta 
arrowroot,  and  this  is  a  case  which  often  occurs  in 
trade,  it  is  not  eaaUj/  distinguished ;  the  presence  of 
the  potato  starch  granules  may  be  inferred  by  their 
size,  but  it  mast  be  remembered  that  there  is  no  differ- 
ence between  a  large  Maranta  and  a  small  potato 
gnmule.  There  is,  however,  another  mode  of  dis- 
crimination ;  the  potato  grannie  is  itronfly  marked 
with  oonoentric  rings  round  the  hilom — the  Maranta 
granules  exhibit  this  property  in  a  much  less  marked 
manner ;  and  again  a  few  of  the  granules  are  too  large 
to  be  classified  as  Maranta,  and  some  of  them  are  less 
regular  in  form. 

On  taking  a  sample  of  flonr  and  magnifying  it  200 
diameters  we  find  the  grannies  nearly  the  same ;  in  fact, 
to  the  tyro  it  would  be  the  same,  and  the  sample  would 
be  passed  by  as  pure.  But  if  they  are  only  nearly  the 
same,  and  not  quite  identical,  there  probably  is  a  mix- 
tore  of  barley  with  the  wheat.    Fig.  3  shows  a  sample 


of  barley  meal;    the  outer  husk  has  been  separated 
from  it  as  much  as  possible,  and  it  is  magnified  200 


diameters.  In  barley  flour  we  see  more  cellular  tissue 
than  in  wheat  flonr,  and  the  granules  of  starch  are 
more  often  found  enclosed  in  their  cells.  When  a  black 
or  dark  mass  is  seen,  instead  of  nsin^  the  needles  and 
tearing  it  to  pieces  we  may  admit  iodine  water — this 
blackens  the  starch  and  only  colours  the  cell  tissue 
slightiy  yellow;  on  turning  up  a  strong  light,  the 
object  is  clearly  depicted.  Portions  of  the  busk  and 
needle-shaped  fragments  are  also  seen  in  barley  flonr 
which  are  never  seen  in  ordinary  wheat  flour.  Ex- 
ceedingly small  granules  are  also  seen  in  this  flour  as 
in  wheat,  and  of  the  same  form,  with  the  exception 
that  the  hilnm  is  more  plainly  seen. 
Fig.  8  is  a  sample  of  bean  flonr,  which  Dr.  Hassall 


ni?  1 


afllrms  was  found  in  a  sample  of  "  cones." 

The  granules  themselves  are  very  peculiar,  being  ir- 
regular in  shape,  and  being  marked  with  an  elongated 
and  deeply  furrowed  hilom.  Cellular  tissue  is  also 
seen,  and  there  is  a  strange  absence  of  the  small 
grannies  which  wonld  answer  to  those  of  wheat  and 
barley  flonr. 

By  the  irregular  form  of  the  grannie  this  kind  of 
adulteration  may  be  readily  detected,  but,  strange  to 
say,  I  have  never  had  the  opportunity  of  viewing  it 
side  by  side  with  wheat  flour  in  a  commercial  sample. 
The  cut  (Fig.  8)  was  made  from  a  sample  of  beans,  re- 
duced to  a  fine  powder  by  means  of  a  file,  which 
method  answers  exceedingly  well  for  preparing  samples 
of  flours  in  the  pure  state  for  the  purpose  of  practice 
in  microscopic^  analysis. 

"  Babbas "  [1829]  wishes  to  know  what  sort  of  a 
microscope  to  purchase.  I  should  advise  him  to  invest 
£5  in  one  of  Ciouch's  instruments,  with  a  ^in.  objec- 
tive ;  this  will  show  sturchesos  the  figures  in  this  letter, 
and  is  nearly  as  good  as  one  of  Boss's  instruments.  If 
£5  is  too  much,  get  Field's  "  Society  of  Arts  "  Student's 
microscope,  price  £3  ISs.,  with  powers  from  60  to  200 
diameters ;  wis  is  not  nearly  so  good  as  Crouch's,  but 
is  a  very  good  Instmment. 

In  answer  to" C.R.  H."  [4838],  he  cannot  expect 
to  mount  such  on  object  as  aericketnpon  a  gloss  slide ; 


he  can  mount  parts  of  it,  that  is  all.  Heat  must  be 
applied  to  the  balsam  to  melt  it,  the  object  placed  in  it ; 
oir  bubbles  withdrawn  by  an  air  syringe  ;  the  thin  glass 
cover  put  on  and  set  aside  for  some  hours.  Very  small 
insects,  as  the  diamond  beetle,  may  be  mounted  in  a 
small  box,  so  that  the  insect  is  exposed  when  a  glasa 
lid  is  withdrawn  ;  but  this  is  only  done  when  the  wing 
cases  present  a  surface  worth  looking  at.  Seeds  should 
be  soaked  in  turpentine  ;  petals  may  be  mounted  in 
water  cells  containing  camphor.  Zinc  rings  are  the 
best  for  beginners  to  manage,  the  gold  size  takes  easily 
to  the  surface.  Glycerine  is  also  very  useful  in  monnV 
ing  vegetable  tissues. 

Abt  Dbobeeb,  &c.  [43SS.] — "Beriro,"  if  he  is 
anxious  to  graduate,  must  do  so  at  the  London  Univer- 
sity. He  most  produce  a  certificate  to  show  he  is  over 
sixteen  years  of  age,  pay  a  fee  of  £2,  and  go  through  a 
matriculation  examination,  held  at  the  University  of 
London,  or  at  Owen's  College,  Manchester,  Qneen's 
College,  Liverpool,  or  St.  Patrick's  College,  Carlow. 

The  candidates  for  examinatir.n  are  examined  in  the 
following  subjects : — Arithmetic,  algebra,  geometry 
(theoretical),  the  Urst  four  books  of  "Euclid,"  me- 
chanics, hydrostatics,  hydraulics,  pneumatics,  and 
optics,  inorganic  chemistry,  Greek  and  Latin.  The  ex- 
amination of  Jan.  9,  1871,  will  be  from  the  following 
books:  —  Xenophon,  " Cyropiedia,"  lib.  ii. ;  Virgil, 
"GeorgicB,"  lib.  iii. ;  "£neid,"  lib.  iv.  June,  lOTl, 
Homer's  "  Iliad,"  lib.  ix. ;  Cicero  "  Orst.  H.,  in  Catili- 
nam."  Besides  the  above,  English  language,  English 
history,  modem  geography,  and  cither  the  French  or 
German  language,  at  the  option  of  the  candidate.  If 
"Beriro"  passes  the  examination,  after  one  years' 
study  he  is  admitted  to  the  higher  grades,  or  examina- 
tions for  B.A.,  M.A.,  D.Lit.,  B.Sc,  D.Sc,  LL.B., 
LL.D.,  H.B.,  M.D.,  &c.  These  are  not  given  in  the 
results  of  one  examination  ;  two  examinations  are  re- 
quired, except  for  the  "Doctor"  degrees,  when  three 
are  requisite  ;  and  two  years  must  elapse  between  the 
completion  of  "Bachelor"  degree  and  the  examina- 
tion by  which  the  Doctor's  degree  is  obtained. 

In  query  4404,  "  J.  M."  asks  for  a  sketch  of  Griflin's 
(Griffith's  burner  he  soys,  but  I  suppose  he  means  the 
well-known  Griffin's  furnace)  burner,  and  wishes  to 
know  how  the  blast  is  arranged.  Griffin's  furnaces  are 
arranged  for  heating  either  at  the  top  or  bottom. 

The  enclosed  is  a  rough  sketch  of  the  burner.     The 


CAS 


AIR 


air  is  supplied  by  a  blowing  machine,  and  a  pressure 
of  water  upon  the  gas  of  {in.  is  sufflcient.  'The  fur- 
nace for  heating  at  the  bottom  is  arranged  thus : — A 
crucible  jacket,  crucible,  and  cover  is  pi  iced  upon  a 
fiat  plate  resting  npon  an  iron  stand.  The  lifter  is  then 
placed  so  that  tiie  crucible  shall  stand  in  the  centre. 
A  plumbago  dome  is  then  placed  over  the  crucible, 
resting  upon  the  lifter ;  the  furnace  is  then  built  up 
with  oUiy  cylinders,  and  nearly  filled  with  water-worn 
pebbles.  When  ready,  the  burner  is  connected  with 
the  gas  on  one  side  and  the  blowing  machine  on  the 
other.  The  gas  is  lighted  and  pushed  into  its  place  in 
the  fiat  plate  whereon  the  crucible  jacket  rests.  The 
blast  of  air  is  then  sent  in,  and  the  progress  of  the 
ojperation  can  be  watched  by  removing  a  plug  in  the 
lower  cylinder. 

For  heating  at  the  top— which  arrangement,  by  the 
bye,  is  much  the  best — the  perforated  flat  plate  is 
placed  as  in  the  preceding,  but  instead  of  the  lifter  a 
cylinder  is  placed  next.  Over  the  perforation  at  the 
bottom  is  placed  a  hollow  cylinder  with  holes  in  the 
sides  and  a  solid  top.  Solid  cylinders  are  now  placed 
to  the  required  height,  and  an  outer  clay  cylinder 
placed  in  position.  The  annular  space  is  then  filled 
with  pebbles,  and  a  perforated  flat  plate  placed  on  the 
top  wnen  the  crucible  and  cover  in  its  jacket  has  been 
arranged  ;  the  gas  is  then  lighted,  as  in  the  former 
description,  and  allowed  to  play  on  the  crucible  before 
being  thrust  into  its  place,  otherwise  the  cylinders  will 
crock  or  the  gas  go  out. 

Possibly  it  may  be  unknown  to  "  J,  H."  that 
Messrs.  OriAn  *  Sons  issue  a  guinea  oil  iomp  blast 
fnmoce  for  melting  metals.  It  will  melt  lib.  of  eatt 
iron  in  twenty  minutes,  by  the  use  of  threepenny- 
worth  of  oil  at  8s.  per  gallon.  The  blowing  machine 
is  charged  extra. 

Chbuical. — The  reason  "Prussian  Blue"  [4401J 
failed  in  attempting  to  make  potassium  ferricyanide 
was  passing  the  gas  into  the  solution  too  quickly, 
the  solution  was  too  eoncentrated,  or  he  allowed  the 
liquid  to  get  hot.  The  grand  secret,  if  there  is  any 
in  the  matter,  is  to  eool  the  chlorine  before  it  reaches 
the  solution ;  to  pass  it  in  tlowly  ;  and,  above  all,  do  not 
add  chlorine  in  excess.  The  end  of  the  operation  is 
determined  by  the  solution  giving  no  precipitote  with  a 
ferric  salt.  By  acting  onadilnte  solution,  ondofterwords 
evaporating  down  to'  crystallizing  strength,  the 
potassium  chloride  is  left  with  a  litUe  of  the  ferri- 
cyanide in  the  solution,  while  the  greater  port 
crystallizes  out.  This  is  the  method  I  have  always 
employed,  and  hove  found  no  diflkcolty  in  obtaining  a 
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pttra  salt.  If,  bowerer,  the  tempentore  a  kUowBd  to 
riM,  or  chlorine  passed  in  exoeas,  hydrogen  chloride  is 
formed,  and  At  this  latter  acid  decomposes  the  salt  at  a 
high  temperature,  the  operation  is  spoiled.  I  have  seen 
stadents  trying  to  prepare  this  salt  when  the  solntion 
has  been  actn&lly  boiUng  from  the  hot  chlorine  Intro- 
dneed.  Ueorue  E.  lUns. 


GALVANIC       BATTERIES.  —  SLATER'S      IBON 
CELL. 

tlOn  Sib, — The  clear  and  interesting  description 
jon^re  the  readers  of  yoor  inestimable  veekl;  by 
calling    their   attention    to  the  snbject-matter  of  a 

Satent  iron  battery  electro-maguetic  engine,  in- 
need  me  to  test  their  power  in  many  ways,  and  com- 
pare the  amoaut  of  work  tht'y  would  do,  at  what  cost, 
taking  the  some  namber  of  cells  of  zinc  and  carbon 
(ordinary  Bnnsen  battery),  each  having  the  same 
amoont  of  anrface  expoted  to  the  excitant.  The 
result  has  far  exceeded  my  expectation ;  aud  my  great 
astonishment  is  that  it  has  btcu  so  long  kept  from  the 
public  generally,  or  so  very  little  notice  or  mention  of 
iron  as  such  a  powerful  element  when  nsed  as  a  sub- 
stitute for  zinc. 

I  have  read  carefully  most  of  the  letters  on  elec- 
tricity, Ac.,  "given  by  that  most  worthy  contributor  to 
your  pages  " — "Sigma ;"  and  although  I  cannot  endorse 
aU  he  says  respecting  this  "  Slater's  iron  cell,"  I  have 
nevertheless  to  thank  him  for  the  careful  and  com- 
prehensive method  stated  as  the  result  of  his  experience. 
I  will  now  proceed  to  explain  the  amount  of  absolute 
work  done  by  thn  iron  and  CMrbon  battery  in  25  hourh ; 
ditto  zinc  and  carbon  (BonseuJ,  25  hours ;  each  a  series 
of  24  connected  to  its  voltameter  and  from  thence  to 
two  gasometers. 

At  the  end  of  an  honr  the  zinc  carbon  had  13  cubic 
inches  of  the  mixed  gases  ulecompoaed  water)  more 
than  its  rival;  in  3  honr^,  u)  cubic  inches  only  more 
than  the  iron  ;  the  3rd  honr  the  iron  took  the  lead,  and 
stood  34  inches  ahead  of  the  zinc ;  4th  honr,  76] ;  r>th, 
115;  6th  honr,  IfiOJ;  7th  hour,  -214;  8th  hour,  275 
inches  more  than  the  zinc  carbon.  At  this  time  1  was 
compelled  to  leave  them  until  the  expiration  of  the 
25th  honr,  when  the  iron  carbon  had  the  advantage  by 
1,762  inches. 

There  was  considerable  energy  in  the  iron  and  zinc  at 
this  time,  but  the  Bnuscu  was  exceedingly  feeble,.a8  the 
galvanometer  showed  a  dctiection  of  only  14',  while 
the  iron  stood  at  37  '■  I  bod  previouslv  weighed  the 
metal  before  commencing.  The  zinc  had  lost  9  ounces 
mora  than  the  iron  and  reijnired  5  pUtes  to  be  re- 
amalgamated.  • 

Experiment  Mo.  3. — I  resolved  to  try  them  another 
25  hours,  again  to  compare  their  work  and  compara- 
tive coat,  which  were  as  follows : — 

BUNSKN.  S.    d. 

Nitrons  acid,  301b.  at  4d 10    0 

Sulphuric,  61b.,  at  l{d 0    9 

Mercury  for  amalgam 0    6 

Lad — attendance  to  ditto 19 


12    0 


Slatkb'b  Cell.— Tho  density  of  the  fluid  in  porous 
cells  had  considerably  weakened,  and  took  27lb.  of 
the  mixed  nitrate  of  soda  and  snlphurio  acid  to  get  ap 
its  standard  strenttth  of  14-50.  1110  coat  of  this,  as  I 
buy  the  material,  amounts  to  abont  the  same  as 
ttnlphnric  acid  alone.  The  otldition  of  water  to  dissolve 
the  Boda  brings  it  within  a  fraction — namely : 

B.  d. 

271b.  at  l]d 8    4| 

Attendance      0    0 


8  10} 

or  Ss.  10{d.  against  12'<.,  —  being  an  advantage  of 
more  than  6s.  in  favour  of  the  iron  cell,  saying  nothing 
of  the  extra  work  done  by  the  iron.  Tlie  result  of  the 
oecond  day's  trial  was  more  in  favour  of  the  iron,  more 
gUH  being  liberated  and  much  more  zinc  lost  by  local 
action.  Indeed,  some  of  the  plates  were  nsed  up,  while 
the  iron  showed  no  sign  of  ill-nsage  beyond  a  uniform 
thinning.  I  find  no  use  in  making  the  solution  in 
contact  with  the  iron  very  strong,  as  there  is  a  useless 
evolution  of  hydrogen  with  but  little  extra  power ;  and 
when  the  porons  pots  have  been  nsed  a  few  days  I  do 
not  find  that  the  solution  rises  in  them  as  "  Sigma  " 
speaks  of. 

Sea-water  is  a  uniform  and  excellent  excitant  for 
the  iron.  I  am  nsiug  this  battery  for  an  electric  light 
with  great  satisfaction ;  and  am  sure  that  when  its  great 
power  and  the  cheapness  of  the  working  cost  is  made 
known  it  mnst  become  a  great  favonrite. 

r-I  mnst  not  trespass  further  now,  I  will,  if  agree- 
'tkble  to  your  readers,  scud  the  result  of  further  ex- 
periments with  a  series  of  36  cells.     I  wish  'yon  and 
your  acientifio  contributors  every  success.       Omeoa. 


BICyOLE  RIDING  AND  WALKING. 

[198]  Bib,— As  varions  letters  on  the  "Bicycle" 
have  lately  appeared  in  the  Ekolish  Mkcbanic,  all 
very  much  in  favour  of  this  new  machine,  I  think  a  few 
words  from  myself — I  having  been  in  continual  practice 
for  over  twelve  months — may  be  of  some  interest,  and 
save  mnoh  disappointment  to  those  of  your  readers 
vho  are  about  to  leom. 

Some  time  back,  at  tho  first  introduction  of  these 
machines,  I,  Herman  Sloman,  and  others,  while  ad- 
vocating the  use  of  them  for  amusement  and  exercise, 
deprecated  their  utility  for  practical  purposes  or 
economising  force.  A  oorreapondeut  at  that  time  calco- 


lated  theoretically  the  diflerence  between  bicycle  riding 
and  walking ;  he  concluded  an  elaborate  calculation 
proving  that  the  force  necessary  for  walking  a  distance, 
say  Ave  miles,  if  put  into  use  on  the  machine,  would  only 
carry  three  milea,  or  little  over  two  thirds.  These 
calculations  were  based  on  the  fact  of  the  bicycle  not 
taking  the  rider,  but  etcr  vertit,  the  rider  pushing  the 
machine,  of  wVich,  by  experience,  I  am  paiufolly 
aware. 

I  have  travelled  most  of  the  Surrey  and  Kent  main 
road'-,  and  find  (with  the  bicycle),  taking  the  roads  as 
they  come,  and  using  force  enough  to  thoroughly  ex- 
haust myself  on  a  twenty  mile  journey,  an  average  of 
about  four  miles  on  hour  to  be  the  outside  speed,  I  can 
con^ue  the  journey — this  being  less  thou  mj'  walking 
pace.  Tho  machine  I  ride  is  a  88in.  wheel ;  my  height 
is  5ft.  lUin. ;  weight  11  stone.  On  a  walking  tuar  I 
manage  generally  to  do  about  30  to  40  miles  a  day, 
which,  up  to  the  present  I  have  not  been  able  to  da  on 
tbe  bicycle ;  althongh,  had  1  trained  twelve  months  for  a 
walking  expedition,  I  am  satisfied  50  milea  within  the 
24  hours  would  be  rather  under  than  over  my  power  of 
endurance.  My  experience  makes  me  believe  that 
those  of  your  correspoudents  who  write  of  travelling 
15  miles  an  hour  on  the  bicycle  mnst  either  be  joking, 
or  totally  unacquainted  with  tho  subject.  I  will  admit 
that  on  a  level  asphalte  rood,  say  a  quarter  of  a  mile 
ronud  and  perfectly  level,  a  very  high  rate  of  speed 
may  be  obtained ;  and  bo  it  is  with  the  locomotive, 
which  on  a  plain  road  travels  at  10  miles  an  hour,  but 
on  rails,  where  the  friction  is  reduced  to  a  minimum, 
40  miles  is  done  easily.  I  therefore  consider  the  bicycle  a 
toy,  and  onl.v  fit  for  exercise ;  althongh  there  are  some 
men  particularly  fitted  for  these  exercises,  which  per- 
haps may  explain  some  of  the  astounding  feats  of 
which  we  read ;  but  1  find,  on  enqoir.v  amongst  my 
friends,  that  the  majority  join  me  in  discanliug  the 
machine  for  all  practical  purposes. 

If  enthusiasts  think  it  necessary  to  have  a  manual 
machine  for  utilizing  force,  I  cannot  recommend 
them  anything  better  than  a  round  wire  cage  similar 
to  that  of  the  squirrel ;  by  imitating  tlio  movements  of 
that  indastrions  little  animal,  they  may  produce  motive 
power  to  their  hearts*  content.  A  wheel- barrow,  also, 
would  do,  but  has  the  disadvantage  (as  home  bicyclists 
say  I  of  not  utilizing  the  weight  of  the  body.  I  can  quite 
agree  with  your  aensible,  but  facetious  correspondent, 
"W.,"  who  on  a  long  journey  thinks  it  better  to  carry 
the  bicycle ;  and  1  am  perfectly  satisfied,  joking  aside, 
that  on  ordinary  hilly  and  dusty  roods  it  is  much 
easier  to  walk  behind  and  posh  the  machine  with  the 
hands  than  to  mount  and  force  it  forward  by  using 
both  hands  and  feet  R.  Q.  Bennett. 


POST-OFFICE  ORDERS. 

[190]  Sib,— Yon  will  be  as  well  able  as  any  one  to 
judge  of  tho  expedienc.v  of  my  proposition,  and  hence 
it  should  iuti-rest  von  to  insert  my  letter.  There  are 
many  of  the  readers  and  subscribers  of  yonr  joomol 
who  are  coniitantly  wanting  to  send  small  sums  to  yon, 
to  their  tradespeople,  to  their  children  at  school,  and 
to  their  correspondents  at  home  and  abroad  ;  and  the 
same  applies  tt>  the  world  at  large.  Now,  stomps  ore 
troubles^ime  to  all  parties,  and  u  temptation  too  strong 
for  many  postmen  to  resist,  aud  a  3d.  Post-ofllce  order 
is  a  heavy  tax  on  6d.  to  2s.  6d.  Hence.  I  would  ask, 
could  not  o  short  and  couHterpart  ticket  system  bo 
adopted  by  the  Post-olBce  authorities,  at  jd.  or  Id. 
charge,  to  be  more  convenient  aud  safer  to  the  pnblio. 
And  again,  as  on  old  colonist,  I  have  often  to  write  for 
advice,  and  often  to  those  who  don't  like  to  pay  fl<I.  to 
oblige  me;  and  which  I  quite  as  much  ubject  to  their 
doing ;  butaa  our  stamjis  are  asoloss  there  I  do  not  like 
pa.ving  4d.  or  Cd.  to  send  oat  «d.,  and  therefore  do  n..t 
sometimes  get  replies,  of  course.  And  I  am  but  one  of 
many  tens  of  thousands,  and  I  say  the  public  ser^-ants 
ought  to  study  the  public  couvemenco  and  interests  in 
some  suitable  way ;  but  by  yonr  inserting  tho  above  it 
may  lead  to  a  useful  consideration  of  the  same. 

L.  Hewett.C.  and  M.  Engineer. 


MUSICAL. 
[200]  Sib, — In  looking  over  the  pages  of  onr 
Meciunic  thia  week,  i^y  eye  caught  a  letter  headed 
"  Musical,"  in  which  my  name  figured  ;  audi  naturally 
expected  to  find  something  interesting  and  instructive, 
at  least  for  myself.  I  am  som-  to  have  to  say  that  I 
was  disappointed.  I  do  not  wish  to  be  harsh  to  any  of 
our  correspondents,  but  why  should  people  write  upon 
•■ubjects  about  which  they  evidently  know  nothing  ? 
Nearly  the  whole  of  the  letter  is  simply  nninteUigible 
to  me.  The  part  commencing  "  and  why  should  signa- 
tures," and  ending  "  flats  or  sharps,"  is  particularly 
obscure ;  and  after  puzzling  over  it  for  half  an  hour, 
I  am  almost  incliued  to  follow  the  example  of  our 
excellent  "  F.R.A.S.,"  and  otter  a  small  prize  to  any  one 
who  win  discover  what  it  means.  "  Music  "  seems  to 
think  that  something  "ought  to  bo ghtringly apparent" 
from  his  orgumeuls  (?).  Perhaps  it  is  all  clear  enough 
to  him — I  can  only  say  that  I  do  not  understand  it. 
Then  there's  the  qnestion: — "What  remains  of  the 
seven,  being  flats  or  sharps."  I'm  sure  I  will  not  pretend 
to  say ;  perhaps  "  Music  "  will  kindly  give  your  readers 
the  interesting  information.  Will  "  Music  "  tell  us 
something  further  about  "the  very  cOectire  mode  of 
marking  expression  by  joining  the  stems  of  tlie  notes," 
as  it  is  possible  that  some  others  of  onr  readers,  like 
myself,  may  never  have  heard  before  of  such  a  mode  of 
marking  eipres.siou  ?  "  Music  "  first  enquires  what  is 
the  origin  of  the  stave,  .and  then  immediately  assumes 
that  without  doubt  "  it  repr&seuts  the  striugs  of  on 
instrument,"  4(c.,  on  which  (wrong)  assumption  be  pro- 


ceeds to  enquire: — "could  Any  aotatioo  W  v^t 
musical  ?  "  'This  appears  to  zne  a  rather  iMte*  *y  ^ 
establishing  one's  point.  In  conclusion,  "Mssic''^ 
himself  pointed  ont  the  only  moons  of  goinisf  a  !«» 
Isdge  of  this  subject,  and  I  should  «drii>e  hia  le  t^. 
himself  vigorously  in  the  way  he  indicates,  «o  ttxl 
ne4t  letter  may  be  a  little  more  intelligible. 

I  notice  on  page  431  a  query  npon  toning  br  ,o 
temperament.  A  proper  reply  to  this  vookj  Uir 
good  deal  of  space,  and  require  a  small  skrtiu. 
musical  type.  If  our  editor  is  willing  to  makr  a«. 
will  give  the  information  next  v«ek,  as  dmbtlw- 
would  interest  many  readers  bettiilea  tbe  qnarist 

J.  N.  Ikiiuz 

[WewiU  "make  room."— Bd.E.  M.J 


MB.  BUDGE'S  AIR   PUMP. 

[201]     Sib,- Will  yonr  correspondent,  Mr.  £^ 
have  the  goodness  to  give  some  aoa^riptios  of  li . 
pomp?    At  present,  we  are  indebted  only  tet«4 
Mr.  'f  aylor's  engraving  for  a  very  good  elevatio; ,. . 
instmment,  but  this,  forpro^ttroi  n«<>R,  iscompcsr 
worthless ;  and  as  the  greater  part  of  yonr  rM»# 
practical  men,  it  is  a  gre^t  dnidrrattLm  tlc<: 
formation  should  be  of  that  ehanuster  in  <>it». 
may  be  useful. 

He  says,  "  And  as  yon  will  see,  from  tk^ 
brings  tlie  mercury  down  to  tbe  SOtli  part  of  as 
Now  if  the  pump  will  produce  sach  a  XAcnxuiuiift 
do  not  see  how  the  "  photos  "  can  abow  it,  ttai*. 
do  what  few  pumps  will  do. 

What  does  Mr.  Radge  mean  by  **a  metallic  fks 
mechanically  fitted?"      I  hare  not  tlie  tusteSK 
ception.     I  know  what  "  metallio  pistons  "  ar*  ia  & 
general  scientific  n~e  of  the  term,  bnt  tfaejare.^ 
inapplicable  to  the  air  pomp.      Again,  how  a  "  iSs±n 
box  "  can  be  "  compostnl  of  twelve  oollara  of  leatkn 
I   cannot    comprehend  ;    or    in    what   way  the  **  *^ 
chamber,"  "  the  piece  of  hollow  brmas,'*  fike  "  ctlKi 
pie<>es  of  leather,"  and  the  "  end  o{  tfas  glmai  **  sn 
connected,  I  am  quite  at  a  loss  to  discover.    Agtiat,  h^ 
speaks  of  the  valves ;  bat  he  does  not  say  rvW<  ralm,  ot 
where  they  are  sitnated  ;  and  then)  is  no  imircatitin  in 
the  drawings,  admirable  as  ihty  are,  to  show  where  or 
what  they  are. 

From  the  position  of  tks  pipe  leading  to  the  cylinder 
I  opine  t)iut  it  is  on  Tate's  plan,  but  1  shoold  be  glad 
if  the  maker  would  give  a  more  spedol  and  accurate 
account  of  the  pnmp  inttfrnelly,  the  external  oon&trae- 
tion  being  sufficiently  clear  from  tbe  engravings.  Vt'iB 
be  also  be  good  enough  to  state  the  kind  of  oil  silk  hi 
uses  and  where  procurable ;  what  kind  of  oUhaoses; 
and  how  the  piston  is  oiled  ? 

I  shall  be  happy  to  answer  any  eaqniiies  oa  Ik 
subject  of  my  coil.  iKDUOTOKitm. 


MR.  PBOCrrOR  AND  ME.  LOCEmt 

[202]     Sib,— I  thank  "  Lake  the  Xjahoam  '  in 
"  wishing  to  be  hard  "  npon  me.     He  ia  most  acs 
aud  considerate.    Yet  I  should  deserve  no  meiKSf 
ever  if  I  had  really  acted  as  he  suppose*.    T  ^ 
with,  I  could  not  oveu  plead   ignonuioe,  fe*.'v* 
read  all  Dr.  Dick's  charming  works  on  astr<aa^<  ^ 
even  if  not,  liow  could  so  obviotLs  a  fact  as  tk  teti^ 
ment  of  the  sun  from  certain  ports  of  S«tcnV;te 
ring  systv-m — a  fact  which  evcrj*  one  who  hasUaH> 
the  planet   through  a  telescope  can  soo  for  lnSc<i-~ 
become  the  subject  of  a  reclamation.     The  ^i€rt'- 
preposterous,  aud  liad  I  utadu  so  Indicrons  a  oc^ 
"  Luke  the  Labourer''  mi^ht  have  been  hard  apuaa- 
with  o  vengeauce. 

Premising  that  I  char^'c  Mr.  Loekyer  with  nniai 
worse  than  /arpet/ulnest,  I  will  now  solunit  to  yje 
readers  the  passages  from  my  "  Saturn  and  its  Syste' 
and  from  Mr.   Lockyer's  "  Elementary     Loasom  3 
Astronomy."    .After  referring  to  Table  XL  ( for]nin(> 
octavo  pages  closely  crowded  with  figures,  which  I  vs 
occupied  seven  weeks  in  escalating,  and  every  tUt^i. 
vhieh  teas  abgolulett/  nctr),  1  proceed — *'  From  this  »'&. 
it  will  be  seen  that    .    .    .    (for  instance),  in  latinf4 
40''  (Satnmiun),  the  eclipses  begin  when  neau*ly  tlu^ 
years  have  elapsed  from  the   time  of  the  antnnui. 
equinox.    The  morning  and  evening  eclipses  oontixt» 
for  more  than  a  year,  gradually  extending  ontil  tb 
sun  is  eclipsed  during  the  whole  day.    .    .    These  tots- 
eclipses  continue  to    the  winter  solstice,  and    for    i 
corresponding  period  after  the  winter  solstice  ;  in  all, 
for  C  years  236-4    days,  or  5S43'0  Satnmian  da.TS. 
This  period  is  followed  by  on  interval  of  mora  than  s 
year  of  morning  and   evening  eclipses.      The   total 
period  duriug  which  eclipses  ot  one  kind  or    anothif 
take  place  is  no  less  than  S  years  29'2'8  days.     If  we 
remember  that  bititude    40    on   Saturn  correispandj 
with  the  latitude  of  Madrid  on  our  earth,  it   mil   be 
Keen  how  largely  the  rings  must   influence  tlie  con- 
ditions of  babitability  of  Saturn's  globe,  considered  with 
reference  to  the  wonts  of  beings  constituted  like  the 
inhabitants  of  our  earth." — "  Saturn  and  its  Systviu," 
p.  131. 

In  the  "  Elementary  Lessons  ot  Astronom.v,"  Art 
276,  Mr.  Lockyer  writes : — 

"In  latitude  40'  wo  have  morning  and  eTening 
eclipses  for  more  than  a  year,  gradually  extending 
until  the  Sim  is  eclipsed  during  tho  whole  day  .  .  . 
and  these  total  eclipses  continue  for  nearly  keren 
years ;  eclipses  of  one  kind  or  another  taking  place  for 
H  years  292  days.  This  will  give  ns  on  idea  how 
largely  the  apparent  phenomena  of  the  heavens  and 
the  actnal  conditions  as  to  climate  and  seasons  aro 
influenced  by  the  presence  of  the  rings." 

And,  as  I  said  in  the  letter  on  whieh  "  Lnke  the 
Labourer "  comments,  there*  is  nothing  to  show  that 
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these  results  (fonnnig  part  of  a  series  vhioh  I  obtuned 
by  long  and  laborioas  calrntatioiis)  were  not  obtained 
ty  Mr.  Lockyer  himself — not  eyon  inverted  commas. 

But  1  repeat,  ^4  roupcrta  this  passage  and  three 
other  far  more  noteworthy  instanoos,  I  mnke  no  charge 
m^^nst  Mr.  Lockyer,  »avi>  of  having  fonjotten  to  daly 
indicate  the  source  whence  ho  had  derived  Mh  infor- 
luittion.  Had  the  nnmpleti^  omission  of  my  name  from 
his  book  boon  intentional,  the  matter  wonld  have  been 
aUaerent  As  it  is,  I  should  not  have  referred  to  it  at 
uU  bnt  for  the  angry  and  discourteous  note  be  ap- 
pended to  a  paragraph  in  which  1  had  paid  him  a  high 
bnt  not  undeserved  compliment. 

The  fact  is,  that  Professor  Pritchard  and  Mr.  Look- 
ytr  combined  their  forces  to  attack  mo  (apparently  for 
uo  other  reason  than  that,  like  them,  I  work  in  tho 
field  of  popular  astronomical  litonitore).  If  in  self-de- 
fence I  have  faced  them,  and  doult  eac'i  a  blow  "  straight 
from  the  shoulder,"  tlicy  have  themselves  only  to 
tbonk.  I  am  neither  qniirrel-iomo  nor  thin-skinned; 
bat  no  one  shall  niakL'  uujn-<t  and  ill-mannered  attacks 
npon  me  with  impunity.  Pacem  amo,  bellum  noit  timeo, 
BlCUD.  A.  Pkoctok. 


WINBMIliLS. 

;-203)  Sib,— In  reply  to  "  Derf  Errac,"  page  150, 
l«ttoi  152, 1  should  recommend  hiio,  before  going  to 
-work  npon  models,  to  pnxjuro  Smoaton's  work  on  tho 
•  •  Theory  and  Construction  of  both  Vertical  and  Hori- 
zontal Windmills."  Smoaton  wos  the  engineer  who 
Tsuilt  the  famous  lighthouse  on  tho  Eddystone  rook, 
ueur  Plymouth. 

He  should  ahK>  know  that  the  rustic  form  of  hori- 
zontal mill  was  in  use  among  the  Tartar  nations  before 
thotimooftheCnuodes.  VoUaai'sphuj  for  the  same  ob- 
ject may  be  frequently  seen  t*t  up  in  the  gardens  of  retired 
sailors,  in  the  form  of  four  full-rigged  ships  fixed  at 
the  eitremitiee  of  four  arms  revolving  upon  a  central 
pivot,  a  form  that  has  been  known  ever  since  vessels  at 
sea  were  found  able  to  turn  a  complete  circle  with 
the  some  wind.  All  these  forms  are  powerless  for 
effectual  work,  unless  constructed  of  coloKsal  dimen- 
sions, and  then  their  speed  is  so  slow  tliat  formidable 
trains  of  wheels  and  pinions  are  required  in  order  to 
perform  any  useful  work 

"  Derf  Errac "  is  astounded  at  tho  magnitude  of 
the  proportions  of  my  horizjntal  mill,  but  the  arms 
are  only  18lt.,  whereas  iu  the  common  vertical  they 
ai«  often  80ft.  long.  It  is  true  that  there  is  an 
addition  of  12ft.  to  the  radius,  for  the  funnel  openings 
ore  indispensable  for  concentration  of  the  wind,  without 
which  no  useful  purpose  can  be  obtained ;  and  it  may 
be  observed  that  there  being  no  movable  parts,  there 
is  no  wear  and  tear. 

If  "  Derf  Errac  "  would  take  the  trouble  to  construct 
a  model  of  my  machine  at  the'  expense  of  a  few  sticks 
and  some  sheet  zinc,  he  will  tlnd  the  immense  advan- 
tage of  concentratioa  still  greater  on  the  hirgo  scale. 

A  horizontal  windmill  was  to  be  seen  at  the  beginning 
of  the  present  century  at  the  south  end  of  Battersea 
Bridge,  bnt  being  constructed  on  erroneous  notions,  it 
was  soon  done  away  with.  It  was  in  tho  form  of  a 
tower  80ft.  high.,  with  no  provisiim  for  concentration, 
as  may  be  seen  in  old  views  of  llatteraea  Bridge.  1  was 
in  that  mill,  however,  before  it  was  taken  down,  and 
found  that  it  was  only  driving  ouo  pair  of  stones  at  a 
very  feeble  speed.  llE.»aiv  W.  Ebvklby. 


artilijEry  dischaboes  and  rain. 

t204]  Sib, — ^l  am  not  nt  all  sturprised  that  the 
Editor  of  the  riiiM«  thought  the  letter  of  "  R.  P."  (page 
44b)  not  worth  publishing,  for  had  your  corre'tpondent 
been  as  well  informed  upon  tho  (^object  he  writes  npon 
as  he  professes  to  be,  ho  woald  have  known  that  the 
question  has  often  been  mooted,  bnt  no  **  right  men  " 
have  ever  thought  it  worth  taking  it  up.  By  the  way, 
what  docs  "  R.  P."  mean  by  "  right  men  "  f  Docs  he 
mean  Government  officials,  who  might  be  induced  by 
some  "moonshiny"  theory,  to  fc^nander  the  public  money 
in  vague  experiments  ?  or  docs  he  mean  private  in- 
diTidoolaf  If  the  former,  taxpayers  wonld  raise  a 
very  decided  and  rational  objection.  If  the  hitter,  I  do 
not  think  any  private  individual  could  bo  found  foolish 
enough  to  spend  either  time  or  money,  for  the  beuedt 
of  a  few,  in  making  experiments,  the  theory  of  which 
is  pure  fiction. 

I  maintain  that  rain  is  not  the  inevitable  result  of  a 
concussion  of  the  air,  for  I  have  'particularly  observed 
the  weather  after  artillery  practice  on  more  than  one 
occasion,  and  as  an  instance  of  great  concussion  of  tho 
UT  which  did  not  result  in  a  fall  of  rain,  I  may  men- 
tion the  explosion  of  the  Lotty  Slrigh,  in  the 
Mersey,  a  few  years  ago.  This  explosion  was  so 
terrific  that  the  noise  was  actually  heard  at  Birming- 
ham, a  distance  of  about  60  miles.  But,  supposing  for 
the  sake  of  argument,  that  "  R.  P.'s  "  theory  bo  correct, 
I  would  oak  him  of  what  nfility  would  a  continuous  dis- 
charge of  artiliery,  or  a  gunpowder  explosion,  bo  under 
%  clondlesa  sky  J  In  cloudy  weather  it  wonld  be  mere 
Iftboor  in  Tain,  or  waste  of  labour,  to  cause  a  concussion 
of  the  air  for  the  purpose  of  forcing  rain,  inasmuch  as 
•  Tolnntory  shower  is,  in  nine  caacs  out  of  teu,  inevit- 
•ble.  Agidn,  allow  mo  to  aok  '•!!.  P."  how  many  ex- 
plooiona  of  "  Government  powder-mills"  or  oontinnons 
"  discharges  of  artillery"  would  i.e  necessary  to  cause 
one  shower  of  rain  over  the  whole  British  area  ? 

I  am  **  quite  at  nea  "  as  to  the  relevancy  **  a  stone 
Ibrown  into  a  pond  "  has  to  an  explusiou  of  gunpowder, 
bat  perhaps  there  is  boiuo  deep  philosophy  in  the 
allusion  beyond  my  jKior  comproUension.  I  think  the 
**  mythical  millions  "  that  a  wont  of  rain  has  already 
cost  might  have  been  saved,  oud  the  "  calamity  "  of  a 
continued  drought  not  only  mitigated,  bat  completely 


averted,  if  the  "  agrienltnrists  of  England  "  had  exer- 
cised their  common  sense.  It  is  pitiable  to  find  that 
they  do  not  give  a  wider  meaning  to  their  own  proverb 
of  "  making  hay  whilst  the  sun  shines ; "  if  they  did  so, 
they  would  "  catch  water  when  it  rained,"  and  preserve 
it  in  tanlia  properly  protected,  which  wonld  be  sufficient 
to  supply  all  their  wonts  during  the  drought. 

In  conclusion,  allow  me  to  ask  "  it.  P."  upon  what 
authority  does  he  assert  that  "  clouds  passing  over  us, 
nnlesfl  drawn  down  by  gunpowder,  empty  themselves 
into  the  Qermau  Ocean  ?  "  I  feel  inclined  to  think 
this  is  an  original  idea,  and  that  your  correspondent  is 
his  own  author.  Lbx. 


[205]  8lB,— During  four  years  whilst  I  was  at 
Woolwich,  when  the  sky  wos  very  cloudy  and  over- 
cast, whenever  the  artillery  fired  upon  the  Common 
rain  generally  ensued.  I  am  inclined  to  think  that  a 
rapid  succession  of  discharges  from  field  guns  would 
prove  more  efficacious  than  a  few  discharges  at  inter- 
vals from  heavy  guns. 

Oliver  Haldane  Stoeeb,  Captain  (late)  B.E. 


HOW  COD-LIVER  OIL  IS  MADE,  AND  HOW  IT 
SHOULD  BE  T.VKEN. 

[206]  S3, — As  one  of  our  subscribers  has  a^ked 
some  questions  about  this  important  oil,  I  propose, 
mth  your  permission,  to  lay  before  our  readers  a  short 
account  of  the  oil,  and  the  best  manner  to  administer 
it. 

As  its  name  denotes,  cod-liver  oil  is  made  from  the 
liver  of  the  common  eod-fish,  and  other  species  of 
Gados  frequenting  the  seas  of  Northeru  Europe  and 
.\merica.  The  following  arc  the  most  imprirtaut  species 
of  the  oil-yielding  tish,  in  a  mLMliciil  point  of  view  : — 
Oadu*  moTrhua  or  the  common  cod-fish ;  Qadus  caUarUu 
or  thedone;  Ott<tiuntoii>a,orthu  ling;  Oadiucorbonarim, 
or  the  cool-fish  ;  and  the  Oadus  mttianffut,  or  the  whiting. 
From  this  list  it  will  be  seen  that  cod-liver  oil  is  the 
product  of  many  other  species  of  fish  besides  the  com' 
mon  cod. 

The  oil  may  be  extracted  from  the  livers  by  three 
different  methods : — By  exposing  them  to  the  sun  to 
undergo  a  process  of  fermentation ;  by  boiling  them  in 
water  for  some  time ;  or  by  dividing  the  livers  and  per- 
mitting the  oil  slowly  to  drtbin  from  them.  This  method 
is  now  employed  in  the  preparation  of  the  best  English 
cod  liver  oil.  The  following  is  the  way  in  which  the 
oil  is  mode  at  Messrs.  Bell  &  Co.'s  establishment : — 
Tho  hvers  ore  collected  daily,  so  that  uo  trace  of  de- 
composition may  have  occurred,  carefully  examined,  in 
order  to  remove  all  traces  of  blood  and  impurity,  and 
to  separate  any  inferior  livers ;  thov  are  then  sliced  and 
exposed  to  a  temperature  uot  exceeding  18U^  Fahr.  till  all 
the  oil  has  drained  from  them.  This  is  filtered ;  ofter- 
words  exposed  to  a  temperature  of  about  60'  Fahr.,  in 
order  to  congeal  much  of  the  solid  fat  (margarine),  and 
again  filtered  and  put  into  bottles  well  secured  from 
the  action  of  the  air. 

Three  varieties  of  cod-liver  oil  occur  in  commerce, 
distinguished  by  their  colour — the  pole,  prepared  in 
England,  or  elsewhere ;  besides  which  are  the  light 
brown  and  dark  oil  from  Norway.  The  difference  in 
colour  in  the  different  oils  depends  upon  the  circnm- 
stances  attending  their  preparation — as  tho  amount  of 
heat  employed,  the  state  of  freshness  or  putridity  of 
the  livers,  the  quantity  of  decomposed  matter  present 
in  the  oil,  and  the  length  of  exposure  to  the  atmo- 
sphere. The  following  test  is  giveu  in  Dr.  Oorrod's 
"Materia  Medica,"  from  which  also  I  have  obtained 
some  of  the  facts  as  to  the  preparation,  te.,  of  the  oil. 
When  pure  cod-liver  oil,  spread  in  a  thin  layer  on  a 

Slate,  has  a  drop  of  oil  of  vitriol  added  to  it,  a  beautiful 
kke  or  crimson  colour  is  produced,  rising  from  the 
point  of  contact  of  the  oil  and  acid,  and  rapidly  spread- 
ing over  the  surface.  This  is  probably  due  to  the 
action  of  the  acid  on  the  biliary  principles  present  in 
the  oil.  By  this  simple  test  the  pure  oil  is  at  once  de- 
tected ;  for  when  other  oils  not  of  hepatic  origin  are 
present,  the  sulphuric  ocid^doesnot  give  the  lake  colour, 
or  this  becomes  immediately  mixed  with  and  obscured 
by  a  dark  brown  substance  from  the  charring  of  the 
oil.  Such  is  the  case  with  whale  or  seal  oil,  also  with 
olive  and  other  vegetable  oils.  Some  of  my  readers 
may  wish  to  know  what  cod-liver  oil  is  composed  of. 
It  contains  oleine,  margarine,  various  biliary  princi- 
ples, also  phosphoric  and  sulphuric  acid,  with  salts  of 
lime,  magnesia,  and  iron,  and  a  peculiar  substance 
called  gaduiu — very  insoluble  in  ordinary  menstrua, 
but  soluble  iu  sulphuric  acid,  and  giving  a  blood  red 
colour  to  the  solution  ;  also  traces  of  iodine  and  bro- 
mine ;  the  proportion  of  iodine  is  not  more  than  0*5 
per  cent. 

Cod.liver  oil  is  a  remedy  which,  at  the  present  time, 
stands  in  very  high  estimation ;  nor  does  it  appear 
probably  that  its  reputation  will  be  ephemeral.  When 
taken  by  patients  who  have  become  emaciated  from 
any  cause,  and  whoso  blood  is  impoverished,  it  fre- 
quently restores  the  He»h,  and,  from  Dr.  Theophilus 
Thompson's  statements,  it  appears  also  to  improve  the 
richness  of  the  blood.  Under  its  infiuence,  patients 
often  increase  greatly  in  weight,  the  inscrease  exceeding 
many  times  the  amount  of  oil  consumed  during  the 
period.  It  has  been  supposed  that  the  iodine  and 
bromine  contained  in  it  might  produce  the  beneficial 
results,  but  thisi  ><l^^  >''  ""^  tenable,  for  the  effects  of 
these  latter  remedies  are  very  different  from  that  of  the 
oil ;  it  would  seem  probable  that  it  acts  simply  as  on 
oil,  and  that  it  is  supei'ior  to  other  oils  on  account  of 
its  being  iqq  rea4^y  assimilated.  If  the  statement 
of  Winklgf  ^  ye  correct — namely,  that  the  oleine 
differs  frouj'  P'jp^ry  oleine  in  not  jicldiug  glycerine — 


this  may  in  part  explain  its  valoe  ;  bnt  how  it  acts  is 
still  undetermined. 

Some  people  find  the  oil  unpalatable,  from  the 
manner  in  which  they  take  it.  Tbas,  some  take  it 
npon  ale  or  porter,  others  npon  milk  or  water.  Can  it 
be  wondered  at  that  such  patients  cannot  "  master  " 
the  oil  ?  I  have  always  found  that  the  oil  can  be  taken 
better  npon  some  orange  wine,  or  some  mixture  con- 
taining quinine  and  sulphnric  add.  The  acid  covers 
the  taste  of  the  oil,  and  the  qninine  aeta  also  as  a 
tonic.  Rome  patients  cannot  even  take  the  oil  when 
thus  mixed  with  tho  acid  mixture,  and  for  the  use  of 
such  I  recommend  the  fallowing: — Take  of  picked 
gtmi  Tragoconth  Joz.,  dissolve  in  2(k>z.  of  boiling 
water,  add  sngar  according  to  taste,  now  pour  into  this 
mucilage  lOoz,  of  tho  best  cod-liver  oil,  shake  well ; 
three  dbops  of  ess.  lemons,  and  the  same  quantity  of 
ess.  almonds  should  now  be  added,  and  if  you  wish  to 
keep  the  mixture  for  some  time  add  'ioz.  of  brandy.  Iu 
this  compound  the  oil  combines  with  the  gum  and 
forms  an  emulsion  of  a  milky-white  colour,  which  few 
will  know  from  a  well-made  custard.  The  doso  of  this 
mixture  is  just  double  the  quantity  of  the  pure  oil. 
The  dose  of  tho  pure  oil  is  from  Ifl.  drachm  to 
loz.,  token  at  the  time  of  a  meal  or  immediately 
alter  food.  It  is  often  advantageously  administered 
at  bed  time  ;  and  my  friend,  "  A  Mechanic,"  will  bd 
able  tu  take  his  at  dinner-time,  and  so  dispense  with  a 
pudding. 

Patients  often  find  that  after  they  hare  been  taking 
cod-liver  oil  for  some  time  tbey  turn  from  it  with 
disgust.  Why  is  this?  I  have  already  remarked 
that  of  all  oils  the  eod  liver  oil  is  the  most  easily  assi- 
milated by  the  system.  Bnt  after  a  time  the  intestines 
refnse  to  absorb  it,  and  that  being  the  case  it  posses 
through  them,  and  is  found  in  an  unaltere<l  state  in 
the  faeces ;  thus,  by  o  wise  prorisiou  of  nature,  directly 
the  oil  is  of  no  more  use,  a  dislike  is  felt  for  its  em- 
ployment. If,  then,  people  find  that  after  they  have 
taken  cod-liver  oil,  say  for  two  weeks,  it  does  not 
agree  with  them,  tbey  should  leave  it  off  for  about  a 
week  or  so,  then  take  it  again,  and  so  on.  By  these 
means  the  full  benefits  of  the  oil  will  be  derived. 
I  trust  that  these  remarkjj  may  be  of  some  use  to 
yonr  readers. 

C.  J.  H.  W. 


CARRUGE  WHEELS— THE  PHANTOM  AND 

OTHKRS. 

[2071  Sib, — In  the  controversy  on  the  relativa 
merits  of  the  spider  and  phantom  wheels,  which  arc 
but  differently  proportioned  examples  of  Jones's 
suspension  wheels,  modified  to  render  them  suitable  for 
light  vehicles — modification  which  may  be  taken  as 
representing  the  most  modem  forms  of  the  principle  of 
suspending  the  weight  to  be  carried  from  the  top  of  tho 
wheel  by  rods  or  chains,  instead  of  supporting  it  ou 
legs  or  stmts,  which  is  just  what  wheel-spokes  are — in 
the  common  way  is  carried  out. 

As  it  is  well  known  that  a  very  much  greater  weight 
can  be  safely  supported  by  au  irou  or  steel  rod  when 
that  weight  is  suspended  to  it  than  it  con  safely  bear 
if  employed  as  a  column  in  constant  motion,  like  a 
wheel  spoke,  which  must  uot  only  be  incompressible, 
bnt  also  sufficiently  rigid  not  to  become  bent  in  use,  it 
follows  that  so  long  as  it  is  not  employed  to  communicate 
the  driring  forces  from  its  nave  to  its  periphery — in 
other  words,  so  long  as  it  is  not  required  to  act  like 
a  cogged  or  toothed  wheel,  or  as  port  of  what  is 
termed  '*  frictioual  jjearing,"  but  as  a  mere  hnitinff 
wheel,  aud  its  axle  is  kept  ueorly  horizontal — a  wheel  to 
carry  with  safety  a  giveu  weight  may  be  constructed 
on  the  suspension  principle  for  lighter  than  in  the 
ordinary  manner. 

Suspension  wheels  have  the  further  advantage  of 
being  somewhat  cheaper  than  those  with  spokes,  for 
rod  iron  or  steel  is  loss  costly  than  spokes,  even  when 
the  latter  are  formed  by  aatomatio  tools  iifot  to 
mention  oostly  hand  labour),  as  in  the  case  of  ai'tillery 
and  wa^on  wheels  constracted  for  Her  Majesty's 
military  serrico  ;  but,  as  ordiuarily  mode,  they  ore  very 
unfit — from  their  want  of  rigidity,  in  the  direction  that 
the  driving  force  is  communicated — to  act  as  drivinp 
wheels  eitl^r  for  locomotives  or  velocipedes.  A  driving 
wheel  requires  rigid  arms  or  spokes,  just  as  a  cogged 
wheel  does,  and  the  only  practical  question  is  how  the 
needful  rigidity  may  best  be  obtained  without  needless 
increase  of  weight. 

The  usual  method  in  the  case  of  locomotive  wheels 
is  to  construct  the  spokes  of  rigid  iron,  so  that  they 
may  not  sensibly  bend  when  transmitting  the  driving 
force.  When  this  plan  is  corried  out  in  a  velocipede 
it  adds  considerably  to  the  weight  of  tho  driving 
wheels,  which  is  a  serious  objection  when  it  is  con. 
sidered  the  rider  has  to  lift  his  carriage  up-hill,  which 
he  must  do  when  ascending  inclines.  The  '*  Pjiantom  " 
may  be  sufficiently  rigid,  especially  if  of  moderate 
diameter ;  but,  if  I  rightly  understand,  it  has  the  same 
defect  as  t^e  "  Spider,"  viz.,  thot  each  pair  of  suspend- 
ing rods  are  attached  to  its  nave  in  the  $ame  plane. 
Now  if  the  rods  be  short,  as  in  the  case  of  a  86in.  or 
4'iin.  wheel,  they  may,  if  unuecessorily  thick,  be  rigid 
enough  to  perrorm  the  function  of  levers,  and  tronsmit 
the  driving  force  from  the  axle  to  the  periphery  of 
the  wheel,  without  the  weight  of  the  latter  being  made 
very  great,  but  it  is  obrious  that  if  the  rods  are  only 
strong  enough  to  (safely)  suspend  the  weight  of^the 
carriage  aud  its  rider,  they  cannot,  when  each  pair  is  in 
the  some  plane,  also  be  ri^jti  enough  to  act  as  levers 
for  trausmitting  the  driving  force. 

To  enable  a  suspension  wheel  to  become  an  efficient 
driving  wheel,  each  pair  of  rods,  instead  of  being  in 
tho  same  plane,  shoiild  be  attached  to  its  nave  at  a 
distance  apart  equal  to  the  nave's  diameter ;  thot  is  to 
say,  in  nautical  language,  attached /ar«  and  a/(. 


Digitized  by 


Google 


496 


ENGLISH  MECHANIC  AND  MIRKOS  OP  SCIENCE. 


[AnacsT  12,  ISTO. 


Ail  the  Bv^ieiiAion  wheeb  I  haro  seen,  until  the 
pnnciplA  wma  applied  to  our  hobbies,  aluu  relocipedea, 
hBTe  baen  tnUimg  vhaels.  All  cart,  omnibu,  cab,  and 
nSlmj  eairiage  w^lieela — excepting  the  driring  vheels 
of  looomotire  engines — oome  under  this  category  ;  and 
for  railwaj  carriages  whose  axea  are  nearly  horizontal — 
excepting  when  the  wheels  are  no  stapid  aa  to  mn  oB  the 
metals— I  think  snspenaion  wheels  are  specially  Eoited. 
I  hare  a  rery  strong  opinion  that  wb^n  my  respected 
biend  Bridges  Adams'  notions  of  the  advantage  of  re- 
dadng  the  dead  weight  to  be  hauled  hare  oome  to  be 
«ppreeiat«d  as  they  deserre,  snspenaion  wheels,  with 
miid  steel  rods,  of  a  qnaiitr  resembling  steel  mosic  wire, 
will  come  into  use,  not  oiily  on  account  of  their  much 
smaller  weight  bat  also  because  of  the  great  facility  of 
repairing  them.  Weight  is  of  comparatively  little  im- 
portance ou  level  railways ;  for  a  wheel,  even  if  it  were 
a  solid  disc  of  iron  supports  its  own  weight,  and  there- 
fore that  weight  does  not  odd  to  the  force  of  traction 
required  to  haul  it;  but  when  we  encounter  gradients 
of  one  in  twenty  or  more,  all  the  weight  of  the  train 
has  to  be  lifted  to  the  summit  level,  and  this  requires 
more  coal  than  to  make  it  follow  its  leader  on  a 
horiaontal  lino. 

It  will  be  understood  that  I  do  not  propote  to  make 
the  driving  wheels  of  a  locomotive  engine  on  the 
buraenrion  principle.  In  them  weight  causes  "  bite," 
and  so  long  as  the  wheel  and  rail  have  to  be  prea»ed 
together  it  can  little  matter  whether  comparatively 
light  wheels  are  pressed  to  the  rail  by  a  load  ou  their 
axles  or  by  the  weight  of  the  wheels  themselves.  Ou 
the  contisiy,  the  hearier  the  wheel  the  greater  the 
'*  bite,"  irrespective  of  the  load  on  its  axlo ;  so  if  the 
driving  wheels  of  a  locomotive  engine  were  solid 
castings,  like  a  pair  of  iron-edge  runners  (which  one 
of  my  men  called  cast-iron  grindstones  on  the  same 
principle  that  our  Mary  Ann  says  she  '*  biles  "  unclean 
garments  in  her  "  iron  "  copper),  it  would  be  attended 
with  the  advantages  of  less  wear  (from  diminished 
pressure  in  the  axle-brasses)  and  cheapness  of  con- 
struction, for  it  costs  less  to  cast  a  heavy  disc  than  to 
forge  a  wrought-iron  loeorsotive  wheel. 

If  yon  think  a  snspension  wheel  on  the  principle  I 
suggest  worth  engraving  I  shall  be  happy  to  send  a 
drawing.  The  HASxoinocs  Bi,acksxitb. 


TRICYCLE  BY  H.  CHILD8. 

[208]  Bib, — ^According  to  my  promise  I  send  yon  a 
photo^aph  of  a  tricycle  1  have  just  completed,  and  am 
pleasedwith.  It  will  be  seen  that  the  driving  wheel 
IS  behind ;  it  is  3(Hn.  in  diameter,  and  the  two  front 


wheels  86in.  ditto  ;  hind  axle  Tin.  long,  with  (tin. 
cranks  at  opposite  points.  The  connecting  rods  are 
only  |in.  diameter.  The  two  front  hanging  levers  and 
pedals,  as  well  as  the  centre  framing,  is  of  wood.  It 
steers  easily  with  the  two  handles  firmly  fixed  to  the 
front  axle.  It  needs  no  brake,  as  it  is  under  perfect 
control  by  the  feet.  The  muscular  exertion  is  not  at 
all  fatiguing,  a<t  the  muscles  of  the  body  are  as  well 
supported  as  if  sitting  in  an  arm-chair.  There  is  a  steel 
spring  across  the  point-axle  which  takes  off  all  con- 
cussion. I  can  get  up  any  moderate  incline  with  it, 
andthink  it  would  do  ten  miles  in  an  hour.  The  dis- 
~latlce  from  axle  to  axle  is  Slin. ;  ditto,  between  front 
wheels,  81in.  I  beg  to  congratulate  yeu  ou  the  success 
of  your  jonrnal.  H.  Childs. 

ANSWERS  TO  QUESTIONS. 

[369]  Bis,— When  last  doing  this  I  forgot  to  state 
that  **  W.  T.,**  who  has  had  very  considerable  ex- 
perience in  "  bushing,**  t.r.,  lining  with  cloth  the 
holes  in  the  butt)  of  pianoforte  hammers,  has  partly 
written  an  article  ou  this  subject,  which  I  expect  will 
let  more  light  in  on  it  than  anything  I  can  say,  who  on 
such  mere  practical  details  can  only  shine  by  reflected 
light,  i.r.,  mere  moonshine  compared  to  that  of  the 
original  luminary.  May  I  request  that  my  fellow- 
enquirers  will  in  future  adopt  the  advice  of  Di 
Vernon  to  F.  Osbaldiston,  Esq.,  and  ask  all  merely 
practical  questions  at  him  instead  of  at  me.  He  has 
promised  to  answer  all  snch  arrears  in  one  batch,  and 
not  only  reply  to  Mr.  Moffat,  No.  2640,  but  "  correct  *'— 
a  la  tutor — I  hope  not  with  a  birch  rod — Mr.  Kemble*8 
odd  notions  concirting  the  bushing  of  pianoforte 
centres. 

I  cannot  call  to  mind  where  I  saw  the  etfgraring  of 
the  foghorn  which  "  E.  A.,*'  No.  S780,  desires  a  copy  of, 
or  would  have  sent  it.  It  is  voiced  exactly  like  the  reed 
trumpet  pipe  of  an  organ,  excepting  the  proportioas  of 
the  reed  to  the  pipt^  the  former  being  verj-  unusually 
large  in  proportion  to  the  length  of  the  latter,  and 
made  stis  enough  to  bear  an  enormous  pressure  of 
wind. 

Tas  Habmokiocs  BLACKsmra. 


THE  lOOTH  PSAIiU,  ARBANOED  FOR  FODB 
VOICES,  BY  GEO.  COOPER,  SEN.,  CONTRI- 
BITTED  BY  *rHE  "HARMONIOUS  BLACK- 
8MITH"  FOR  THE  ESPECIAL  BEHOOF  OF 
THE  TONIC  SOL-FAISTS. 

[aiO]  Snt,— Rarely  indeed  do  I  (ail  to  fulfil  a  pro- 
mise, but  mine  to  send  a  familiar  tune  in  this  notation, 
has  remained  so  long  unfulfilled  that  I  am  not  sur- 
prised at  an  occasional  gentle  reminder.  May  I  hope 
this  will  be  received  as  reply  to  all  demands. 

In  seleoting  "  All  people  that  on  earth  do  dwell  *' — 
not  even  excepting  those  savage  man-murdering  races, 
the  French  and  German,  who  have  not  only  ceased  to 
cultivate  either  social  or  musical  harmonious  relations 
with  each  other,  but  have  also  substituted  for  them 
that  worst  of  discords,  war — for  the  purpose  of  illu- 
strating my  old  friend's  system  of  musical  notation,  I 
have  been  induced  to  do  so  because  all  people  know 
**  All  people,*'  and 


because  as  almc  t 
all  people  possi 
"All  people  *' 
our  oidinary  co: 
plex  notation,  tb 
will  therefore  i  > 
able  to  compari' 
that  with  this,  ami, 
if  wise  enough,  t<> 
admire  its  besn- 
tiful  simplicity.  1 1 
not  all  peop3r, 
many  people  at 
the  least  amoiir; 
m.v'  fellow-reader-, 
will  also  be  aMi- 
to  compare  tlii-s 
with  the  populiLr 
and  much  vaunts] 
Tonic  Sol-Fa  sys- 
tem, which,  to  iTiy 
crass  ignorann. , 
does  not  appear 
equally  with  thi^ 
to  possess  ih*' 
beauty  of  sini 
plicity,  howevuT 
much  of  that  same- 
article  some  of  thu 
advocates  of  tin' 
Tonio  Sol-Fa  s>> 
tem  may  tbeju- 
selves  have  nuuii 
fested. 

As  regards  ab- 
solute originaliiy, 
I  fear  I  cannut 
justly  claim  tot 
my  old  friend  mn  r;  h 
more  than  mcK-t 
other  inventci-1 
have  cxhibit<'<l. 
His  notation,  whc  it 
examined  by  tliu 
light  of  the  expr. 
rience  of  thcM^ 
who  are  accuston^- 
ed  to  music  ):'y 
handlf,  is  resolv^^l 
into  a  copy  of  tlu' 
pins  and  staples  if 
the  barrel  of  thui 
"  horgan  *'  mailc 
by  the  said  hand  I  l' 
to  discourse  tij^- 
**  sweet  mnsie  ' ' 
which  drives  Bal- 
bage  to  distmi'- 
tion,  and  compi  i^ 
quiet  folk  to  pii> 
for  the  privileii- 
of  silence,  whiili 
we  then — after  tb  I  > 
infiicton — do  in- 
deed recognize,  jm 
the  words  of  t!:*' 
Chelsea     philosip- 

?her,  to  be  golden, 
'his  copy  of  thc->- 
staples  and  piii  - , 
written  on  t^  <  < 
staves  of  five  lini  . 
each,  is  neithi  i 
more  nor  less  thuu 
the  notation  before*AS3  8TAFK 
the  reader. 

The  idea  of  writing  the  notes  or  Bigaa  of  the  sounds 
uttered  when  tlic  black  keys  are  depressed  on  the  Unes, 
and  those  uttered  when  the  white  keys  are  struck  in  the 
spacts  between  the  lines,  for  the  purpose  of  avoiding 
the  necessity  of  nsing  signs  for  sharps,  flats,  and 
naturals  iu  mnnic,  written  for  keyed  instruments,  with 
fixed  intervals,  is  no  novelty.  If  I  am  not  much  mis- 
taken, it  was  done  in  the  notation  published  by  a 
reverend  gentleman,  whose  name  I  forget — I  think 
the  same  person  who  also  anticipated  Hawkins  in  the 
construction  of  apparatus  which  recorded  musical  per- 
formance on  keyed  instruments.  About  forty-five  years 
ago  I  saw  this  notation  engraved  in  an  early  vol.  of 
the  Phil.  TVoni.,  date  about  1880. 

Anything  simpler  or  more  easily  impressed  ou  the 
mind  of  the  intelligent  trro  than  that  all  the  notes  are 
of  the  same  form,  and  the  fact  that  the  length  of  any 
one  note  in  this  system  expresses  its  temper^  value,  it 
would  be  difficult  to  imagine ;  bat  this  peculiarity,  how- 


TREBLC  STArR 


ever  valuable,  cannot  be  properly  termed  i 
— ^itit  nUlMr  the  obaerratioiu  of  ma  f  liitinl  hrt  ^, 
the  Iwigths  of  the  staple*  in  tba  ornn  kainj  Mi 
mine  the  time  each  of  the  palleta  a  kept  o^  k 
eonaeqaently  the  darations  oi  the  soutds  ol  tkr  k. 
so  a  mare  copy  of  these  staple*  on  pap«r  akni^ 
relative  leagtiis,  and  mast  hare  iniiireted  tte  ^ 
each  note  to  so  appreciative  a  mind  aa  Hawbai  ^ 
To  those  of  my  fellow  readezv  who  can  s^^cs 
bean tifnl  harmony  I  especially  reooxnmend  t^  U39 
mant    or  setting  of  the   "  Old    Hondredtk  *  tr  >. 
voices,  in  which  the  bass    voice    fiiogs    tht  ^i£ 
scale  in  contrary  motion.     For  tlie  mannscri^  t  ^ 
gem,  which  is  by  Geo,  Cooper,    sen.,  late  v^cr 
St.  Paul's  Cathedral  and  St.  Sepalcli>T'>  dsrc.  I  a 
indebted  to  the  kindness  of  my  friend  and  lilrf -^^ 
spondent  "  W.  T. ;  *'  and  I  trust  all  my  ms.m  b:.« 
readers,  not  excepting  Dr.  Usslier,   frcon  whs  «  ^ 
heard  but  very  little  of  late,    to  oar  aorr^.  r. » 
pleased  with  it. 

The  Huuioinocs  ^^  •^— 


FRUITLESS  LETTBBS. 


[211]     SiB,— Would  yon  hare  the  1 
me  through  the  Mkchahic,  or  bjr  letter,  ar^-t 

can  recommeud  that  makes  the  best  se^i^ 
adapted  for  dress  making  and  general  pah  « 
you  will  greatly  oblige  me  f 
Kearsley,  Aug.  2nd,  1870. 

CWe  frequently  receive  lettera  like  the  >k>  a 
we  never  on  principle  give  the  inf  omatui*  m 
We  think  that  a  publication  derotod  ta  i^b  . 
cation,  or,  in  taet,  any  other  kind  of  edaoaa  « 
never  recommend  the  goods  of  axxj'  |failirv(sr  a 
faetnrer.     Weak  jounuls  may,  ana  fmyimdt  •  t 
things  "  for  a  consideration  ;*'    bat  abxa^f  ,,^ 
should  be,  like  Cniar's  wife,   "  abosc  anfaeis.' 
all  eventa  it  is  useless  for  any   oese  ta  entt  a  c 
lettan  as  the  on*  above.— Bd.  K.  M.] 


MAMMOTH. 

[SU]  Sib,— Onlytwaskeletonsa£iteMnaam& 
pkoM primifftmitu^  are  existing,  1  thisJc.^  cwt*^ — :^ 
mawuMtk  o/tht  L<M,at  St.  PetersWix  aarftkf  aanxt 
ofLinrt,  at  the  Museum  of  NatnrsiJE&satyai  ficnsrl* . 
another  specimen  was  discovmi  i.  IgBL  ns 
Tomsk  in  Siberia,  and  a  conuniaiaa.  La  Mas  nimaf 
by  the  Academy  for  the  pnrpoae  of  «  naani  n  it 
Petersburg.  I  saw-  the  magniAcam  uiUbb  oi  ^ 
mammoth  of  Brussels  some  niontfe  ^  aad  t  ^ 
particulars  of  its  discovery  nusj  ^ 

In  the  month  of  Hay,  ItiSO,  when 
near  Lierre  (province  of  Antwerp),  ^ 
buried  in  tlie  sands  the  skeleton  a<  a,,  ^ 
this  skeleton  was  Iting  on  the  ri«{bt  ^^  Iki  s. 
column  very  much  bent ;  the  heed  t^  van.  ai  r 
was  also  a  tusk  of  enormous  dimensan^;  ass^' 
ribs  of  the  left  side  were  missing,  and  ■swm^ss* 
were  broken,  or  rather  discompoaed.  1L-.  s*  ■ 
military  physician,  recognized  that  it  wa  tki^B 
of  a  mammoth.  He  had  all  the  boHsa^*^ 
they  had  lost  their  solidity ;  the  head,  at  a  «*» 
weight,  split  and  separated  into  muanv  jipniW-. 
some  other  bones  also  suffered  from  teeta^ssui^ 
in  the  transport. 

These  ancient  remains,  deposited  in^  ^aetos  ^^ 
Brussels,  deteriorated  ever}'  year  until  fh>«ntenc'-~ 
Dr.  Dupont — so  well  kuovru  by  hia  inn  n'l^ifiTi^ 
Belgian  grottoes — undertook  to  restove  t^iB.  b  *• 
aided  in  this  difficult  tusk  by  Mr.  Dajwon.  <m  <*-  - 
auxiliaries  of  the  museum,  who  gave  proofs  iefea!> 
circumstances  of  great  skill  and  perseTeranca.  tAi.< 
mouths  of  laborious  exertions  the  mammetk  ot  L  * 
was  entirely  restored  in  the  action  of  walkji^. 

The  height  at  the  nape  is  3m.  60  ;  the  Imtkt  •'  -> 
Indian  elephant,  of  which  an  adnlt  skdetae  s  -■ 
existing  at  the  Museum  of  Brussels,  is  only-  3a.  9'  ' 
head  weighs  2£0  kilogrammes,  and  the  tm^  -r-^-i 
2m.  90,  following  thecnrve. 

The  restoration  presented  great  difBcuIon  i 
well  as  the  restoration  of  the  missing  buk^.  ' 
skull  had  been  reduced  into  more  than  30O  Eraca^ 
nearly  a  tliird  part  of  the  skeleton  was  v^nti^  i 
had  to  be  carved  in  wood ;  the  humems,  for  vlu-^  '■ 
museum  did  uot  possess  all  the  requisites,  could  ce.| 
restored  by  the  study  of  another  humems  beloiusq 
the  University  of  Ghent ;  one  of  the  tnaks  i«  ajrSS 
one  tibia  and  one  rib  do  uot  belong  to  the  ^ame  «- -^ 
but  to  an  individoal  of  the  same  specie*,  heigkl. 
age. 

The  manner  of  putting  together  the  na«iniB<«a 
Lierre  deserves  special  attention.  In  some  .uxxl^tf 
galleries  the  bones  are  perforated,  and  are  att^^ch^ 
gether  with  iron  wire,  and  so  rendered  motionlrss 
mammoth  of  Brussels  has  not  a  single  bone  perf  oca 
By  means  of  some  adjusting  screws  every  bone  eaa 
taken  away  and  examined.  The  whole  of  this  enorai 
skeleton  can  be  taken  to  pieces  iu  20  minutes  aa£ 
up  again  iu  less  thou  one  hour. 

For  other  particulars  on  mammoths,  e^»c^iaL  i 
that  of  the  Lena,  see  InttlUetwU  Obtervrr,  Fet:-^ 
1867,  page  70.  Birsaju.;^ 


OUR  SIZE  AND  PRICE. 

[318]     Sib,  —  When    about    to    inoorpoiaie 
Mrchanio    you    invited    suggestions.      I,    bei^e 
majesty's  (salf-appoiutod,  if  not  self-named)  aagj^wc; 
general,  then  did  mine  office.    One  of  the  oaid  avxfi 
tions  was  to  extend  the  journal  to  eight  p*s«»  lai 
and  charge  Sd,  for  it.    Considering  yon  have  to  ««< 


Digitized  by 


Google 


AtJOUBT  12.  1870.]  ENGLISH  MECHANIC  AND  MIBROR  OF  SCIENCE. 


497 


k  >ood  mas;  commiimc»tion«,  snd  hare  undertaken  to 
nport  the  doing*  of  the  KientJfie  ioeietie»-not  to 
Ekention  rayiewi.  and  extract,  from  new  booke— I  cannot 
tip  thinking  yon  oonld  weU  occupy  more  epace.  it 
K>es  •gainst  the  oonaciencB  to  buy  for  Sd.  *hat  " 
EonesUy  worth  3d.;  but,  commerciaUy,  it  might  be 
■dvant^eons  to  enUrge  both  number  of  pages  Md 
ttie  price  at  once.  Your  present  capacity  u  hardly 
]«»•  enough  for  the  joumalB  and  their  oontnbutOTg 
Wbfoh  jonhaTe  absorbed,  not  to  menUon  one  o»  .tw" 
otlierB  which  may  be  absorbed.  So  I  cannot  help  think- 
ixLK  that  the  sooner  yon  relieyo  our  TBtroEB  consciences 
from  the  i«proaoh  of  receiving  more  than  an  equivalent 

for  OUT  twopences  the  better.  

The  Habmokjoob  Biacksmitb. 

[Thongh  the  "  Harmonious  Blacksmith  "  is  not  the 
only  one  who  has  made  a  similar  suggestion,  we  Uiink 
it  n«ht  to  say  that  we  bare  no  idea  whatever  of  in- 
cr«Sng  the  price  of  the  Ekolibh  Mechakio.  As  to 
ita  size  we  do  not  know  what  it  may  grow  to :  much, 
laowover,  will  depend  on  the  activity  of  our  constitu- 
Biwjy.  of  readers  and  subscribers.  It  is  possible  to 
l>eriaianenay  increase  it  eight  pages  without  any 
incnMse  of  price.  Let  us  have  three  subscribers 
wtaere  we  have  now  got  two,  and  it  shall  be  done.—. 
Kj>.  E.  M]  

CHEMICAL  FLOHICULTXJBE. 

[214]     Sni,— The  three  primary  colours,  red,  blue, 

a-nd  yellow,  are  not  to  be  found  pure  in  any  species  of 

Aower.      We  have  red  and  blue  in  fuchsia,  but  no 

yellow  ;  yellow  and  red  in  the  rose,  but  no  blue ;  blue 

and  yellow  in  the  heartsease,  but  no  red,  and  so  on.     I 

'    mean,  be  it  understood,  decided  primary  colours,  and 

^     not  socondarv.    As  this  seems  to  be  a  law  of  nature 

that  sets  the' art  of  man  at  defiance,  we  may  expect 

bine  dahlias,  yellow    geraniums,  and  scarlet  pansies 

when  the  circle  is  squared,  but  not  till  then. 

Das  Bonn. 


TEMPERATUEE  OF  JULY. 
[ilS]     Sib,— I  send  you  my  record  of  my  aft.  ther- 
mometer below  the  surface  lost  year  and  this : — 


July 


1870. 

1809. 

1— a 

sr 

July 

1—  G 

54 

8—  6 

sr 

„ 

6-7 

86- 

6—8 

67° 

„ 

8—11 

66° 

9—17 

78= 

18—16 

67" 

18— ao 

69° 

16—17 

88^" 

31-33 

«0» 

18—19 

69" 

24-35 

61' 

20—38 

60" 

28-38 

63' 

„ 

29—81 

69° 

39 

61° 

80-81 

60° 

On  1st  Jnlv  there  was  an  earthquake  at  Bantorin. 
Why  did  the  temperature  fall  on  the  Srd  (or  say  the 
Snd,  these  observations  being  at  8  a.k.)  and  then  rise  ? 
C.  J.  R. 

THE  SYMBOL  *,  CONIC  SECTIONS,  ETC. 

[316]  Si*,—"  Gimel "  should  have  told  us  he  wrote 
**to  argue,"  and  not  for  information.  *'  He  knows  all 
about  the  matter,"  he  now  says.  Apparently,  however, 
he  does  not  know  that  a  ratio  is  but  on  abstract 
quantity.  Todbunter  is  quite  right,  of  course. 
"  Gimel "  might  as  well  say  that  the  symbol  3  does  not 
invariably  represent  the  number  three,  because  it  also 
represents  the  number  of  angles  in  a  triangle. 

I  should  regard  "the  section  produced  by  a  plane  pass- 
ing through  the  vertex  of  a  cone"  as  either  two  intersect- 
ing right  lines,  or  one  right  line,  or  a  point  ( according  to 
the  position  of  the  plane),  nat  as  a  hyperbola.  One  may, 
if  one  so  chooses,  speak  of  a  circle  as  an  ellipse,  whose 
eccentricity  is  zero ;  of  two  intersecting  lines  as  a  hy- 
perbola, whose  axis  is  zero ;  of  a  right  line  (or  rather 
two  coincident  right  lines)  as  a  parabola,  whose  lahtt 
rtetum  is  zero,  and  so  on :  bnt  I  do  not  see  the  sense  of 
it  myself.  Richabd  A.  Pboctob. 

P.S.*— Todhnnter  and  the  Symbol  w.— Todhnnter 
is  right,  of  course. 

MOTIVE  POWER  FOR  VELOCIPEDE. 

[3171  Sib. — I  cordially  join  with  Thos.  Stanhope 
in  hoping  that  some  of  your  talented  correspondents 
will  be  able  to  design  a  useful,  safe,  and  moderately 
priced  steam  velocipede.  I  have  read  with  the  greatest 
attention  and  interest  every  new  description  of  bicycle 
and  velocipede  which  has  appeared  in  your  journal, 
each  one  professing  to  be  the  easiest  and  best  ever 
invented  ;  still  1  am  as  much  at  a  loss  as  ever  as  to  a 
selection  of  the  most  prootioally  useful  machine  for  a 
man  who  is  too  old  to  core  either  for  the  excitement  of 
a  little  danger,  or  for  too  much  physical  labour,  bnt 
who  would  gladly  make  use  of  some  means  of  locomo- 
tion for  his  daily  journey  to  business,  rather  swifter  than 
his  own  feet,  and  rather  loss  costly  than  a  quadruped. 
Is  it  too  much  to  look  forward  to  the  time  when  every 
road  will  be  a  tramway,  aud  when  steam  carriaj;es  wiU 
run  on  them  without  auy  danger  or  inconveDience  ? 
and  con  we  not  "  edncate  "  the  public  in  this  direction 
b7  a  "pioneer  "  steam  velocipede  ?  R.  M. 


WALL  DECORATION.— FRESCO  AND  STEBBO- 
<•  CHROMY. 

[218]  Sib, — Your  esteemed  correspondent "  Sabbos" 
has  given  a  very  good  and  short  description  of  fresco 
pointinff ;  however,  there  is  a  more  simple  method  uot 
generally  known.  It  is  this :  When  the  rough  cast  is  dry, 


the  second  coat,  "  intonaoo,"  is  floated  all  over  the  wall, 
about  8-8in.  thick,  flnnly  pressed  down  with  the 
trowel  only;  it  is  then  left  to  dry.  When  perfectly 
dry  the  face  of  this  last  coat  is  rubbed  down  with  sand- 
stone to  remove  the  thin  skin  which  has  formed  on  the 
surface  ;  this  thin  skin  removed  will  leave  the  wall  quite 
porous,  and  now  the  painting  may  begin,  by  first  satu- 
rating with  soft  water  as  much  of  the  suxtooe  as  can  be 
pointed  in  a  day ;  it  is  also  well  to  keep  the  edges  wet  for 
the  next  day,  when  the  some  is  repeated  until  the  whole 
wall  is  finished. 

In  this  method  the  joins  are  avoided.  Bnt  painting 
in  fresco  is  now  superseded  by  stereochromic  painting, 
also  sometimes  called  water-glass  ptunting,  a  method 
which  gives  the  artist  perfect  control  and  freedom  over 
his  material.  One  may  work  a  painting  over  aud  over 
again  until  the  desired  effect  is  produced.  An  artist  who 
is  used  to  fresco,  to  body  colour,  or  distemper  painting, 
can  master  the  details  at  once ;  besides  the  work  is  more 
durable  than  fresco ;  the  two  huge  pictures  in  the  House 
of  Lords  are  executed  in  water-glass  medium. 

The  method  is  this :  After  the  wall  is  covered  with 
the  second  coat  of  mortar — one  lime  aud  two  fine 
washed  sand— the  wall  is  left  to  dry  perfectly.  The 
colours  are  ground  in  pure  water  only,  aud  applied  with 
no  other  vehicle  than  water ;  the  same  colours  are  used 
as  in  fresco,  no  vegetable  colour  is  admissible ;  when 
painting,  the  surface  is  first  wetted  to  displace  the  air 
from  the  pores,  the  colours  are  worked  into  each  other ; 
when  all  is  finished,  the  colours  are  only  on  the  surface 
and  will  not  bear  to  be  touched ;  the  whole  painting  is 
now  fixed  with  water-glass  solution  in  a  diluted  state, 
the  solution  is  applied  with  a  syringe  for  the  first  time, 
after  it  is  done  with  the  brush. 

The  above  is  ouly  an  outline  of  the  method,  bnt  if  re- 
quired, and  with  permission  of  our  kind  Editor,  a  detailed 
account  will  follow.  TSE  Welsh  Shephbbd. 


CURIOUS  SENTENCE. 

[319]  Sib,- I  am  attracted  to  this  topic  (p.  438, 
letter  93 ;  and  p.  469,  letter  164),  by  my  having  a 
diSeront  reading.  The  central  letter,  as  I  always 
knew  the  passage,  was  not  B,  but  N  :  Bator  arepo  tenet 
oper*  rotas.  Meaning,  (sutor)  the  sower  (artpo)  of 
mischief  (tmrt)  keeps  (opera)  his  works  (rotas)  on 
wheels,  or  a-going.  It  wos,  in  old  Umes,  the  school- 
boy tradition  amomg  my  comrades  that  Arepo  signified 
of  mischief  ;  the  same  word  occurs  in  the  (venerable  I) 
nursery  rhyme : 

One-ary,  two-ery,  siz-ery,  seven, 

Arepo,  oraekabo,ten  ana  eleven ; 

Pin,  pan,  musky-dan, 

Twiddlednm,  twoddledam,  twenty-one. 

Arepo  is  probably  a  bogie  word;  it  is  of  Syriac  cut,  and 
of  eastern  origin.  The  Mohammedans  hare  a  grea  deal 
about  Araf,  the  partition  between  hell  aud  paradise, 
see  the  Karon,  heading  of  chapter  vii. ;  Araf  being 
much  the  same  as  Erebus  ;  thus  arepo  might  possibly 
mean  deeds  of  darkness  or  mischief.  We  must  not  be 
too  severe  on  the  classical  Latinity  of  the  like ;  the  pas- 
sage affects  to  be  an  iambic  trimeter  verse,  bnt  it  is 
merely  a  monkish  amusement.  The  best  known  is : 
Roma'  tibi  subito  motibus  ibit  amor,  l.r.,  Rome,  on 
thee  suddenly  with  its  emotions  shall  come  love.  This  is 
by  Sidoniua  .^pollinaris,  a  Christian  writer,  A.D.  482. 
a' mediaeval  toy  of  the  kind  was  :  SacrKm  pingue  dabo- 
nou  macrum  sacrificabo,  which  is  an  hexameter,  mean- 
ing :  I  will  give  a  fat  rictim,  I  will  not  offer  a  lean  socri. 
fice — alluding  to  Abel.  Bnt  the  same  read  backwards 
by  words  is  Cain's  offering :  I  will  sacrifice  the  lean,  I 
will  not  give  a  fat  victim ;  and  this  is  a  pentameter. 
Such  a  quaint  conceit  was  called  the  Palindrome,  or 
Sotadic  verse.  The  hitest  play  af  the  sort  I  know  is 
that  Mr.  P.  6.  Hamerton  writes  capital  letters  from 
abroad  to  the  Globe  newspaper,  and  signs  his  name  G. 
P.  Notremah.  Gimel. 


THE  INDUCTORIUM. 

[330)  Sib,— I  will,  with  your  permission,  make  a 
few  critical  remarks  on  this  subject,  also  with  reference 
to  the  ingenions  method  of  constrnctiou  given  by  your 
correspondent  "  Indnctorium."  First,  Uie  tension  of 
the  electricity  or  length  of  spark  depends  on  the 
number  of  windings  of  the'  secondary  wires  (<<st<ris 
paribu9).  In  my  opinion,  if  tension  is  required,  the 
induction  coil  should  be  made  longer,  keeping  the 
diameter  constant.  By  this  method,  the  number  of 
windings  and  length  of  spark  would  be  proportional  to 
the  length  of  wires.  To  obviate  the  inconreniences  of 
spools  of  great  length,  large  coils  might  be  dirided  into 
sections,  and  combined  in  a  compact  form.  As  an  in- 
stance of  low  tension,  considering  the  length  of  wires 
used  (viz.,  150  miles),  I  may  cite  the  coil  at  the  Poly- 
technic  Institution,  wliich  with  full  battery  power  gives 
only  26in.  sparks.  A  spark  4in.  in  length,  has  been 
obtoined|from  three  miles  of  secondary  wire;  therefore, 
if  the  diameter  of  such  a  coil  were  kept  constant,  and 
ISO  miles  of  wire  used,  sparks  of  16ft.  in  length  would 
be  obtained.  The  following,  I  think,  proves  the  cor- 
rectness of  the  above  reasoning.  If  two  coils  giving 
4iu.  sparks  be  combined,  and  the  current  of  the  battery 
be  kept  constant,  the  combination  will  give  8in.  sparks. 
If  any  of  yonr  readers  detect  a  flaw  in  the  above 
reasoning,  I  should  be  glad  to  have  it  pointed  out,  and 
also  to  have  their  opinion  (perhaps  I  may  include 
"  Sigma  ")  on  the  subject. 

May  I  ask  "  Indnctorium,"  whose  method  of  con- 
struction I  like,  if  he  has  tried  the  effect  of  5  or  6 
cells  ou  his  coil  7  which,  I  have  no  doubt,  would  give 
interesting  results  as  to  length  of  spark ;  also,  did  he 
succeed  iii  w{-^ing  the  \rire  in  regular  layers  in  so 


confined  a 


En„  _  OS  lis.  between  the  discs. 

^"^^  S.  T.  Pbestok. 


THE    MICROSCOPIC     INVB8TIOATION    OF 
MAT.AHTA. 

[221]  Sib,— I  need  scarcely  say  that  I  hove  been 
very  much  interested  in  the  arUcles  on  zymotics  which 
hove  recently  appesmd  in  the  Ekolibh  Mbohanic, 
ond,  as  a  further  contribution  on  the  same  subject,  I 
send  an  account  of  a  diBcussion  at  a  recent  meeting  of 
the  Polytechnic  Club  of  the  American  Institute. 

Dr.  Vanderweyda  introduced  the  subject  by  show- 
ing and  explaining  the  derice,  as  applied  to  his  own 
microscope,  for  conducting  the  examination.  Firstly, 
the  liqnid  was  placed  in  a  cell,  not  such  as  is  ordinarily 
used  in  microscopic  investigationB,  bnt  set  in  a  perpen- 
dicular position,  BO  that  the  light  may  be  passed 
throngh  it  in  a  horixoutol  direction ;  the  light  from 
the  cell  is  refracted  and  reflected  by  means  of  a  prism 
up  the  tube  of  the  microscope,  anid  then,  by  another 
refraction  and  reflection,  direct  through  the  eye-piece 
in  a  horizontal  lino  to  the  eye.  This  is  very  con- 
venient, and  saves  many  annoyances  of  former 
methods.  Formerly,  doctors  had  little  faith  in  the 
revelations  of  the  microscope,  and  scouted  the  idea 
that  some  diseases  were  originated  by  onimalcula — as 
the  itch  and  some  others. 

The  researches  of  Hallier,  the  great  microscopist  of 
Jena,  were  referred  to,  and  his  conclusions  with  regard 
to  the  germs  found  in  the  bile  of  cattle  dying  of  the 
TexAU  cattle  disease  stated  at  some  length.  Tlus  Texan 
cottle  distemper  answers  to  the  yellow  fever  in  the 
human  system.  In  the  bile  taken  from  these  cattle 
were  found  germs  which  not  oiJy  lived,  but  grew  and 
increased  after  the  manner  of  those  in  yeast.  The 
course  of  growth  in  the  yeoet  phut  was  then  traced, 
ond  the  resemblance  of  the  other  germs  pointed  out. 
In  regard  to  those  found  in  the  bile,  it  was  stated,  and 
illustrated  by  fine  drawings,  that  their  development 
was  very  largely  influenced  by  the  circumstances  in 
which  they  were  placed,  one  form  being  found  when 
the  growth  was  in  carbonaceous  substances,  and  an- 
other very  different  one  when  in  substances  containing 
nitrogen.  Another  interestiiig  fact  was  then  stated, 
showing  a  very  close  resemblance  between  the  highest 
developed  form  of  these  plonts  or  germs  ond  those 
found  m  syphilitic  diseases.  Further  developments  re- 
salting  from  close  study  of  these  germs  may  throw 
light  upon  the  development  theory,  as  well  as  the  dif- 
ferent relations  of  animals.  All  animals,  during  their 
developmeut,  go  through  the  forms  of  all  classes  of 
gtiimftfa  below  them — the  impression  of  the  parent 
mone  deciding  how  far  this  development  shall  proceed. 

The  cell  that  causes  the  fever  and  ague  has  certain 
uecessitieB  of  growth,  as  stilli^ess  of  air  and  certain  con- 
ditions of  soiL  This  cell,  or  germ,  when  taken  up  with 
the  breath,  produces  the  fever.  It  does  not  rise  any 
great  distance  from  the  ground,  and  hence  the  greater 
danger  of  sitting  than  standing  in  places  where  it 
abounds.  The  state  of  the  body  has  much  to  do  with 
the  effect  of  the  germ  upon  the  system.  When,  after 
a  full  meal  and  in  good  health,  exposure  takes  pUioe, 
the  danger  is  much  less  thou  when  the  stomach  is 
empty  and  the  system  tired  and  exhausted.  It  will  pro- 
bably be  proved  that  all  contagious  diseases  have  a 
common  origin. 

The  use  of  the  spectroscope  has  done  much  for 
scienee  in  the  analysis  of  liquids.  The  two  absorption 
lines  of  blood,  in  spectrum  analysis,  give  us  the  means 
of  distinguishing  blood  from  any  other  substance,  and 
showing  the  presence  of  any  foreign  body  in  the  same, 
as  they  are  never  confounded  with  any  others ;  no  two 
bodies  ever  producing  the  same  spectrum.  In  typhus 
fever  the  blood  discs  appear  broken  up,  sometimes 
flattened  and  a  disc  half  gone,  as  though  cut  in  two. 
We  find  some  poisons  useful  in  disease,  and  their  action 
may  be  attributed  to  their  destroying  these  cells,  or 
their  arresting  action,  as,  for  instance,  carbolic  acid  in 
small -pox,  where,  properly  odministereNd  both  externally 
and  internally,  it  completely  breaks  up  the  disease. 
The  effects  of  arsenic  eating  ore  possibly  due  to  the 
destruction  of  organic  growths  in  the  system,  rather 
than  its  arresting  waste. 

For  small-pox  Mr.  Nash  considered  warmth,  cat- 
mint tea,  and  Saratoga  water  about  the  best  things ; 
and  Mr.  Edwards  said  that  one  of  the  great  errors  of 
society  is  that  people  think  that  two  sets  of  facts  can- 
not b«  true  at  the  same  time,  when  both  of  them  are 
true ;  for  example,  we  are  prone  to  think  that  either 
the  chemical,  the  electrical,  or  the  germ  theory  of  dis- 
ease is  the  true  one,  and  the  others  false,  yet  they  may 
all  be  correct.  In  the  fearful  epidemics  of  1853,  he 
found  that  at  first  the  strong  and  healthy  were  attacked, 
and  those  that  hod  been  sick,  or  were  just  recovering, 
were  the  ones  that  escaped.  As  the  disease  extended, 
all  were  )ittacked,  and  finally  the  negroes,  who  had 
always  braved  malaria,  both  in  Africa  and  in  the  South, 
fell  victims  to  it.  Those  who  recovered  always  had 
been  under  such  treatment  as  would  Iceep  them  from 
getting  out  of  a  perspiration ;  and  it  was  the  old  nurses 
and  negresses  that  understood  this  treatment,  and  were 
saecessf ol,  while  Uie  faculty  failed. 

In  the  course  of  the  discussion  upon  the  several 
theories  of  disease,  Mr.  Root  enunciated  his  theory  of 
the  circulation  of  the  blood  aud  the  power  of  the 
muscles,  which  was,  briefly,  that  they  acted  throngh 
the  pressure  of  the  blood  within  them  dilating,  and  so 
shortening  them.  Dr.  Yanderweyde  considered  that 
this  was  £sproved  by  several  well-known  facts,  as  the 
elasticity  of  the  arteries,  which,  by  their  expansion  and 
eontraotion  with  the  heating  of  the  heart,  prevented 
the  transmission  of  power  in  this  way ;  also  the  fact 
that  the  blood  was  only  transmitted  through  the  walls 
of  the  capillaries  by  endymosis,  and  not  by  pressure. 

I  enclose  the  account  as  it  has  reached  me,  believing 
that  it  will  be  interesting  to  our  readers  in  general,  and 
those  interested  in  microscopical  examinanons  in  par- 
ticular. J.  T.  W. 
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OAS. 

[222]  82B> — I  had  no  intention  of  bcdng  dis- 
courteons  to  "  C.  D.  C./'  bat  when  any  ono  attacka 
other  people,  even  thnagh  they  are  united  in  the  form 
of  a  '*  C-otnpanv" — which  is  too  commonly  regarded  an 
a  lepttmuto  object  of  plunder  and  abuse — ho  mnst  ex- 
pect to  get  attacked  in  return  ;  and  when  any  one  picks 
ap  a  foolish  and  most  anfoanded  charge,  and  supports 
it  by  instauces  equally  nnfonnded,  I,  fur  one,  scarcely 
think  it  is  di&coortesy  to  warn  his  readers  that  his 
knowledge  of  the  subject  is  too  scant  to  juKitify  them  in 
accepting:  hit)  stat^nents,  for  he  invites  this  by 
netting  forth  these  unsound  remarks.  For  myBclf,  I 
have  not  the  least  perHonal  interest  in  tho  matter,  as 
*'C.  D.  C.*'  supiKjst'i,  but  I  do  know  what  is  the  truth  ; 
and  T  do  know,  from  years  of  acquaintance  with  ga-t 
engineers  and  gaa  directors,  that  a^  full  a  sen^e  of 
right  and  as  thorongh  a  desire  to  do  justice  to  their 
customers  pervades  that  class  as  is  to  be  found  in  any 
commercial  body  or  individual ;  and  baring  watched 
many  of  the  squabbles  got  up  by  interested  parties.  I 
know  that  tho  cry  against  the  companies  is  pure  clap- 
trap. 

As  to  the  manufacturing  port  of  the  qucRtion,  I 
spent  three  years,  not  long  ago,  in  one  of  the  largest 
London  works,  with  the  intention  of  taking  charge  of 
a  works;  therefore,  I  am  fully  able  to  assure  your 
readers  tiiatthe  notions  set  forth  by  **C.  D.  C."  (taken 
np  au  they  are  from  people  who  know  remarkably 
little  of  the  matter,  though  making?  much  noi-**')  are 
entirely  erroneous.     He  says  (p.  44H\,  I  nm  bound  to 

Srove  this  assertion,  and  I  proceed  to  meet  hi:i 
e«Jire.  Tho  point  at  issue  is  the  alleged  removal  of 
illuminating  hydrocarbons  from  the  ^as,  because  tho 
companies  "find  it  expedient*' — a  phraie  which  cer- 
tainly implies  that  they  do  so  for  reasons  not  covered 
by  the  necessities  of  manufactories. 

Now  it  is  not  even  true  that  the  iUuminatlnR  power  is 
reduced  thereby,  for  the  simple  fact  i<t,  that  the  gas,  as 
it  leaves  the  retorts,  is  totally  unfit  for  combustion  as 
a  light-giving  agent.  It  bnmH  with  a  lurid,  smoky 
flame,  and  is  heavily  charged  with  snlpbur  and 
ammonia,  both  of  which  the  companies  are  bonnd  by 
law,  under  heavy  penalties,  to  remove.  There  is  no 
known  process  for  removing  t)it>so  which  doe^  not  also 
remove  some  of  the  light-giving  nui^crials ;  therefore, 
any  reduction  of  the  real  iUnmiuating  power  belonging 
to  the  gas,  after  the  tar  and  condeusible  vaponrs  are 
allowed  to  condense  (which  they  mnst  do,  or  they 
would  choke  all  the  pipes)  is  imposed  on  the  com- 
panies by  law  to  their  great  loss,  for  a  little  common 
senne  will  tell  any  ono  that  it  is  their  interest  to  keep 
in  the  gns  all  the  power  passible. 

Following  down  "  C.  D.  C.'s  "  letter,  I  do  not  class 
Lethuby,  Frankland,  and  the  others  named  as  **  gas 
quacks ;  '*  nor  do  they  join  in  the  senselfss  gabble  the 
real  quacks  utter.  They  watch  and  endeavour  to  keep 
down  those  irregularities  of  manufacture  due  to  tht> 
inferiority  of  materials  and  carelessness  of  men  met 
with  in  ail  manufactures,  and  which  the  gas  managers 
themselves  are  as  desirous  as  any  one  to  d  minish. 

Next,  as  to  the  dividends,  I  mast  point  out  how 
**  C.  V,  C.**  betrays  his  real  nnacquaintanc  with  the 
subject  and  the  source  of  his  supposed  facts.  The 
companies  are  limited  to  dividends  var\'ing  from  7  to 
10  per  cent.  Will  any  one  say  this  is  too  much  for  a 
trading  profit  wlieu  any  day  some  new  improvement 
might  even  supersede  gas  and  destroy  the  capital 
invested  ?  Bemcmbering  also  that  for  very  many 
years  the  companies  scarcely  had  any  dividend  at  all 
till  improved  manufacture — notably  the  use  of  clay 
retorts,  and  common-sense  bnsiuess  arrangements 
limiting  ruinous  competition — ^were  adopted.  But 
"C.  D.  C.'*  says,  and  **  the  boniu  in  addition,  to  avoid 
the  letter  of  the  law  '• — again  an  imputation  of  <lis- 
honesty.  Now  the  simple  fact  is,  no  company  can 
declare  a  bonus,  and  any  one  can  stop  their  dividend 
by  showing  to  a  coort  of  law  that  it  is  in  excess  ;  but 
the  law  permits  them  if  ia  any  years  tiiey  do  not 
make  their  fall  dividend  in  any  subsequent  year 
within  six  to  make  np  that  doficieucy,  and  some  of 
the  companies  have  been  able  to  do  this,  not  as  a 
bonus  to  evade  the  law,  but  Openly  and  legally  as 
arreart  givrn  thrm  by  the  lav. 

As  to  carburetting,  I  have  not  the  slightest  intention 
of  disputing  about  a  matter  which  scores  of  patentees 
have  tried  at.  By  all  means  let  any  one  try  it  who 
likes — as  I  have,  and  many  others.  The  simple  fact 
remains,  as  pointed  out  by  another  contributor,  that 
after  a  great  flourish  of  trumpets,  and  many  statistics 
showing  the  great  profit  of  the  process  as  used  in  the 
city  lamps,  it  u-a*  abandoned ;  and  the  general  public 
steadily  declines  to  patronize  the  many  patented  plans, 
and  giving  my  opinion  simply  as  my  opinion,  I  con- 
sider it  does  so  very  wisely. 

I  find  I  have  omitted  one  argument,  which,  as  it  i.-. 
phased  on  truth,  must  not  pass.  It  is  quite  true  that 
"^  "to  the  mode  of  working  a  larger  quantity 

may  bo  oWaintd  from  the  coal«»  but  of  inferior  quality. 
This  is  }u^t  one  of  the  questions  of  manufacture  and 
cost — the  best  way  to  obtain  a  gas  of  the  power  re- 
quired by  law.  If  the  heat  is  rery  high  or  prolonged, 
more,  but  poorer,  gas  is  obtained ;  and  to  compensate 
for  this  a  certain  proportion  of  rich  and  costly  cannel 
coal  mnst  be  used.  What  has  this  to  do  with  tbe 
public,  or  how  are  they  wronged  ?  The  company  is 
bound  to  give  them  13-candle  gas,  making  it  how  it 
pUaMt.  As  a  fact,  the  companies  do  supply  IS  and 
ii-candle  gas,  as  Messrs.  Letheby  and  Frankland 
show  by  their  reports  ;  and  this  ia  the  way  the  "  public 
suffer."  Siuua. 


Filters  filled  vritb  black  oxide  of  iron  are  said  to  be 
Tery  effectoal  in  removing  organic  matter  from  Impor* 
•■'ater. 


EZTMOTS   F£OM  OOBBESFOBBENOE. 


BRASS  INSTRUMENTS.^J.  Samuel  says:— »•  In 
almost  every  public  work  in  the  United  Kiugdom  there 
i-i  a  lirasii  baDd,  and  there  are  f^enerotly  some  members 
who  arc  mechanic^,  and  mott  of  them  take  in  the 
EsoLisn  Mv.cuANic.  Nuw,  I  think  It  wotild  be  a  frreat 
boon  to  Iheni.as  well  as  mo,  if  some  well-learned  brother 
reader  would  write  a  tre»tiMe  on  all  the  different  kinds 
of  brn.-is  inatnunents  and  best  makers;  sometbiuK 
similar  to  what  Hr.  Hermann  Smith  is  writing  about 
the  harmoninm.** 

GAS  BY  A  NEW  PROCESS  (p.  474.  M85).—"Gimel" 
says  : — "  Let  me  add  ray  earnest  trust  that  this  may  be 
described  in  a  practical  way,  so  that  it  may  be  tried. 
To  say  nuthiuK  of  Kas  lights  I  can  testify  that  one  of  the 
most  delitfhtf  ul  comforts  is  the  f^as  fire,  which  vou  can 
have  blazing,  or  low,  or  oat,  at  pleasure ;  but  It  is  very 
expensive." 

SETTING  OF  VALVES.-"  Paul  Pry"  says :-" Although 
the  editor  has  not  (onnally  )ri^eu  Mr.  Bn^kerviUe  leave 
to  contribute  n  series  of  papers  on  the  setting  of  valves, 
I  hope  he  (Mr.  BrLskcrrille)  niU  do  «o,  neverihcless. 
Such  a  contribution,  efipccinlly  from  the  pen  of  Mr. 
Baskerville.  wonld  greatly  enhance  the  value  of  the 
English  Hrchanic  to  a  very  Inrge  scetton  of  its 
readers.  In  the  mean  time.  I  slionld  be  very  slad  to  see 
a  letter  on  tho  subject  of  the  expansion  valve  as  an 
KuxiliArv  to  the  slide  valve,  oxplaming  its  action,  and 
the  uictuod  of  setting  it." 

(A  note  offering  ■•pace  was  appended  by  tho  editor  to 
Mr.  Baskervtllo's  last  letter,  but  wn-*  omitted  in  mi-stake 
by  the  printer.  Mr.  Baskervillo  has  since  been  written 
to,  and  he  will  in  aU  probability  contribute  the  offered 
papers.— Ed.  E.  M.] 

SPEED  OF  CIRCrLAR  SAWS.— A  eorrcpondent  of 
the  .SciVn/irtr  ^4in/-M>*in  says: — "It  is  laid  down  in  me- 
chanics thiit  the  speed  of  a  cireultir  saw  should  bo  about 
two  miles  perniiuute— that  is,  thi- periphery  of  thesiw 
should  run  9,0(iO,  or  a  little  over  that  number  of  feet 
per  minute.  HaTing  had  much  experience  in  the  build- 
ing and  tho  running  of  saw  milK,  I  have  found  that  a 
greater  speed  could  bo  n^ed  with  safety,  of  which  I  will 
give  an  ezAinpb',  a  mill  that  I  finished  and  put  fn 
operation  about  eight  months  ago.  I  was  in  nowise 
trammelled,  and  everything  was  left  to  my  direction, 
which  gave  me  an  opportunity  of  testing  a  very  high 
speed,  together  with  a  hea\'y  feed  on  a  lai^e  saw. 
Tbe  size  of  tho  Uiiilding  was  awt.  v  lOOft,.  and  two 
stories  high.  Size  of  eDgiu<>.  15ft.  v  8Dft.  x  82ft.,  with  83 
revolutions  per  luiuute.  Three  evliuder  boilers,  d6in, 
diameter  >  30rt.  Ions.  Flywheel,  80iu.  faee  >  121t.  dia- 
meter: weight,  8,0(i(Hb.  From  the  tlywbeel,  with  a20-in. 
belt,  is  driven  a  4iu.  counter  shaft,  with  a  4ft.  puUey. 
A  6Ut.  pulley  on  counter  shaft,  with  a  16in.  belt  to  a 
2ft.  "puUey  on  saw  ninndrel,  drives  the  saw,  which  is 
lUiiu.  diameter,  running  800  revolutions  per  minute — 
W.'H'Olt.  per  niinuto— which  is  about  5,(H)U[t.  per  minute 
over  tho  standard.  With  this  very  hlilh  speed  the  saw 
cut4  Rin.  to  the  revolution,  making  a  3In.  feed,  and  in 
one  day  of  twelve  hours,  97  logs,  prodocing  ov&x  34,000ft., 
were  cut." 

PRE\*EN*TINO  THE  CLOGOIXG  OF  BOLTING 
CLOTHS.—"  An  Old  MlUer."  writing  from  one  of  the 
agricultural  states  of  America,  snv*:— "A.  good  method 
i>f  preventing  the  clogging  of  bolting  cloths  consists  In 
thoroughly  rleanlnp  them,  inside  and  out,  as  well  as  tho 
bolting  chest,  and  then  pa^riiug  the  flame  of  burning 
alcohol  rapidly  under  the  whole  etoth.  Extreme  care 
should  be  taken  to  avoid  damping  the  cloth." 

THE  RIGI  R.VTLWAV.- A  correspondent  of  the 
EnjTtw^er,  writing  from  Fitzntiu,  thn**  describes  this 
novelty  in  railways: — ** Immediately  after  leaving  the 
station-yard  the  ascent  is  commenced,  and  in  about  100 
or  150  yards  the  iuclino  of  1  In  4  begiu^,  and  will,  I  be- 
lieve, terminate  only  at  tho  summit.  Tho  rails,  which 
are  very  light,  arc  hiid  down  to  what  appears  the  ordi- 
nary gauge ;  in  the  middle  is  a  wroughtiron  rack  rail  of 
aliout  4in.  or  5in.  pitch  ;  the  rails  arc  laid  on  transverse 
sleepers,  and  outside  the  rails,  longitudinal  beams  are 
bolted  to  tho  sleepers.  The  locomotive,  "  Stadt  Lujiem  " 
by  name,  has  (when  on  tbe  incline  of  1  In  4>  a  vertical 
boiler,  the  cylinders  are  U}in.  diameter, and  16iu.  btroke ; 
they  are  out-ide,  and  are  parallel  to  the  rails.  The 
valve  motion  is  of  the  straight  link  kind,  the  excentrics 
being  outside  the  crank  pin.  As  is  very  often  seen  on 
the  Continent,  tho  machlno  Is  supported  on  four  wheels  \ 
their  diameter  is,  I  should  think,  about  lift.  4in. ;  tbey  are 
loose  on  their  axles,  the  rack  wheels  arc  keyed  on  in  the 
middle,  and  one  axle  Is  driven  by  the  engine  by  spur 
gearing,  tbe  engine  making  three  rovtilutions  to  one  of 
the  rack-wheels;  the  lixle  which  is  not  worked  by  the 
engine  has  two  friction  wheels  keyed  on  it  for  the  brakes 
to  press  on,  and  the  brake  on  the  only  truck  I  saw  was 
of  the  same  sort."  The  writer  saw  a  truck  containing 
about  4^  tons  '*  pushed  "  up  the  incline  at  the  rate  of 
four  or  five  miles  an  hour. 

EYE-LOTIONS.— A  correspondent  of  the  Lancet  calls 
attention  to  tbe  dangerous  practice  of  would-be  pbilan- 
thropist'i  giving  away  eye-water  to  all  applicants  without 
reference  to  the  teal  nature  of  the  particular  disease. 
He  thinks,  however,  where  It  is  confined  to  the  sulphate 
of  zinc  lotion  little  harm  is  done.  "The  old  family 
recipe  for  eye- water,  if  inefficient,  is  generally  very  inof- 
fensive :  it  is  strong  of  the  water ;  and  if  It  does  no  good  it 
does  no  harm  to  any  one,  and  i)roduce8  little  visible  effect. 
It  contains  neither  lead  nor  belladonna.  In  ninety-nine 
cases  out  of  a  hundred  it  is  a  very  dilute  solutiuu  of  sul- 
phate of  zinc  (white  vitriol,  bo  called).  Water,  alone, 
for  the  eyes  Is  sn  excellent  sanatory  appliance,  as  fre- 
quently, perhspa,  as  It  is  for  general  purposes  of  health. 
But  as' simple  conjunctivitis  or  entarrhal  ophthalmia  i« 
the  most  frequent  of  eye  complaints,  a  little  sulphate  of 
sine  is  thrown  In  on  speculation.  It  sometimes  does 
good,  It  is  very  cheap,  and  it  manifests  its  presence  even 
hi  so  great  a  quantity  of  water.  We  generally  use  too 
much  water  in  otu-  collyria.  It  was  a  valuable  hint  to 
me  some  time  ago,  when  a  distinguished  foreigner  ob- 
served that  our  strongest  (he  was  speaking  of  sulphate 
of  zinc — two  grains  to  the  ounce  of  water)  was  only  the 
strength  of  their  weakest  lotion.  But  if  one  did  not 
know  when  to  prescribe  ((r  to  omit  sulnhste  of  idnc,  or 
sulphate  of  atropine,  or  other  common  lotions,  one  could 
only  be  safe  by^reat  dilution,  and  alio  perhaps  by  com- 
binations of  different  remedies." 


BEnJEB   TO    Qn£EI£& 

*«*  IH  their  answera,  Correqkonde&ta  axe  TKSfttr  j 

requested  to  mention  In  eacit  inat»nc«  Ike  tiu. , 
number  of  the  qaery  asked. 


[M87.)— DCSTtNO  BRASS  MOULI>d.— I  bert> 

mit  the  following : — For  Ught  work,  imc*'  som  tc--* 
with  tbe  following:  S  parts  new  sa.nd,  and  I  |v.a 
mix  it  up  A*  yon  would  facing  Rand  iknd  f«oc  to«?£.- 
with  pea-meal.      For  heavy  c«stinjr«   mix  z-ptA  . 
sand,    1    part    old,    and    1     part  drieii     Xorntt  \ 
your  pattern    with,    and    face    yoor  tntmld  vfi  . 
meal.    For  drr-saud  work  use  S  '^a.rU.  dry  t-uL :  ,,- 
new  sand  ;  ana  for  facing  your  dry•f^And  moaUK»,  j- 
with,  use  lime;    mix  it  in  water  tbe  ^ame  wvv  ' 
would   black-wash.      If  **  Ironf onnder  "  wiB  }4oi  > 
inslniction9>.  he  will  find  that  **  S.  L*^"  whouww. 
query,  is  quite  wrong.    If  "  N.  L.,"  Uaa  beenaK^rA 
casting,  he  must  know  that  coal  dost  l<%  not  «t »  • 
brass  work.      In  the   first    place,    Itmife  t^  i  cj , 
searuhiug  nature  fbat  it  wouUI  eat  its  wm}  tezss 
easting  would  be  \*'1.\t  we  call   stmck  all  tnc  ^ 
if  he  used  black-wash  for  h\-fi  core*»   &jid^«« 
brass  would  fetch  It  all  off  and  leave  it  ini^an 
castings,  as  black-wash  cannot  wit2ialnn4arairf 
brass  on  its  surface.     Lime  is  tbe   onlyfe^iiKJ 
withstaud  the'  action  of  brass ;  ajad  lA,:!^y,4Mrtte 
or  blacking  are  used  for  brass   work,  it   mm^im^ 
look  a  nasty  black  colour,  almo«t  ili«  ui»^- 
W.  J.  W. 

[9766.1— LAMESESS  IN  HORSES.— Hmv  «, 
lameness  iu  horses  I  take  to  be    no    new  isr-zi^ 
daring  186S-9I  obtained  Iromboxne  exten-dvt  ei-a- 
that  were  makiug  a  few   miles  cant    ot  Luiid-a.i 
other  things,  a  quantity  of   hon^e    •(bo<>«^  »ii>>- 
soUd  and  hesvy,  similar  to  tho  on«   fi^sred  id  <^ 
rn \icic'  of  July  29  (which    from    the   <lep<h  t^ 
found  at  must' have  lain  there  ^c^ettH  haiubt-I-> 
which  if  nsod  for  lameness,  then  tbe    une  figar£4  -^ 
be  an  invention,  ouly  a  revtvaL     I  lui\tf  sbuott*"-; 
of  early  hurse-shoes.  all  very  difTorcnt  from  tiarrf  . 
in  use  ;  also  some  old  bits  and    -cpixr«.     To  an;  ev   • 
terestcd  in  these  things   I   ahali    have   znocb  pj^-iiJ* 
in  showing  thenv — A  Ci;BjouTr  CiJia^x<Troa. 

12756.]— LAME5ES8  IN  H0R5K&— "Coajitr7\'t. 
in  reply  to  J.  C  DnffWn,  advi«M  hleeidtnK  in  the  mI*^ 
stages  of  Laminitia  (fever  ia  the  fcflj.     In  the  majti^t^ 
of  cases  the  disease  consists  of  ctmff^^ion  ot  ibe>  eclirc 
venous  circulation  of  the  tioi,  and  it  nuty  rrmaiu  ia  thai 
state  for  days  without  tsktng  un   indammatjoo.     My 
treatment  is  to  remove  tl»  nrdhiary  fthoea,  and  ixnin** 
diately  applv  tho  special  oueti,  not  seated  or  bevillrd, 
but  bearing  ibe  whole  width  on  \he  sole  %"*,  on  the  ic&U. 
uulesi  tbe  sole  happens  from  btring  viltwI  to  be  Ihii . 
Give  a  dose  of  from  8  to  6  dram*  mot  oancm  as  •t%tf^ 
according  to  sir-eof  Hninial.  which  nia*\Tw  comptilkd  t> 
tftke  exercise  on  stpft  or  wet  groand  if  arailabU!.  ^ei*-;; 
times  daily.     Should  the  case  l»e  a  very  acute  one  c^ 
water  may  be  applied  during  tbe   Interval*  f4  (iertf>» 
and  h1<<o  ten  drops  of  Fleming's  tincture  of  sconii^'v 
be  given  every  hour  until  the  animal  is  relieved  r* 
aloes  may  be  repeated  in  about  three  day*,  if  iMcr-* 
or  any  lameness   remains.     The   majority  c<  rh»    • 
are  relieved  In  two  or  three  dayn.     I   never  thMir-. 
stage  of  the  disease. — T.  D.  Broah. 

[37G6.1  —  TO     CLEAN,    AND     FILI.,     117  H^ 
BAROMETERS.— Bnv  a  glass  tnbe  cltndt*^ 
84in.  long,  small  or  large  bore  ab  retiniidaai-E 
with  a  fine   rod  with  rag  or  tho  smull  tnaw^^ 
pipes  (tobacco)  to  bo  had  at  any  cigar  shop.  FB^ft*&r 
mercury  at  any  wholesale  druggist's,  price  ■httlA^ 
crown  per  pound.  Make  a  funnel  of  clean  wvitaav?^- 
and  pour  the  mercury  through  repeated V«h<«U«'i'^ 
or  vessel,  until  quite  clean  ;  then  insert  a  r\r^^  fsa^ 
pai>cr  with  a  fine   hole  into  the  tube,  punr  w  'j2 
quarter  of  an  inch  of  the  top;    take  n  clean  Sa*'*^ 
and  stop  up  with  the  finger,  reveruc  and  kreipsh- ' 
the  air  bubble  up  and  down  till  c]en.r  of  fcpe«k-  •*'  •■ 
then   flU  up.    Buy  a  boxwood  cistern  {or  beUermib 
yourself),  and  fit  it  on  the  tube  before  with  icltie  and  »cns 
if  too  loose,  unscrew  the  end  with  tho  ttlieop^k^a   a 
and  fill  up,  then  screw  on,  and  the  tuUc-  is  xna^le    > 
looking  at  the  cu^tem  of  any  mercuriiil   bttrometR  - 
idea  is  soon  got  hold  of.    Adjust  by  a  good  rule,  asui  - 
good  barometer  of  a  friend  or  puhllc  inHtitulicn.   ':• 
work  may  bo  made  to  fancy.  A  screw  at  tbe  iMtV's:  * - 
enable  the  mercury  to  rise  to  the  top,  no  »«  la  be  c^m- 
about  without  risk.     My  advice  to  amatearv  iis.  ^  • 
make  many,  as  the  fumes  of  mercury  are  rery  infui^? 
— far  better  purchase. — Gkobok  Macrj^e. 

(3815.}— EMERY  WHEELS.— The  cxprxr.-wed  loil  vt ; 
seed,  like  several  other  vegetable  oils,  bnt  in  «  frrfi>' 
degree,  is  capable  by  exposure  of  abnorbia^  a  1;-=' 
amount  of  oxygen.  It  is  this  property  of  Un^^vv!  -i 
which  renders  it  so  vnlnahle  for  mixing  witli  picxDert: 
as  it  is  this  gradual  absorption  of  oxygen  wliicli^r'«> 
tbe  oil,  and  produces  tho  phemomenon  of  drying  in  t*i 
paint.  For  this  purpose  linseed  oil  is  put  tiiroiigh  \i 
process  of  boiling  with  litherago  and  oxide  of  l«»d.  irvj 
which  it  absorbs  so  nmch  oxygen  as  to  promote  it-  'Ir 
ing  properiies.  In  this  condition  Itis  styled  •*  ^M)iIel*  *: 
seed  oil."  This  peculiar  property  of  linseed  on  ren^c 
it  very  valuable  in  certain  arts,  as  by  continuinf?  lite  oxki 
tion  by  prolonged  exposuretothe  stmusphere  it  a»*iUT 
the  appearance  and  character  of  India  rubber,  bn: 
very  tenacious  and  durable,  which  any  one  caxx  perr^ 
in  the  durable  quaUtiesof  ordinary  wax-doth.  Tl>c  ^ 
emery  wheels  are  formed  of  clean  emery  con:iponn<i 
with  just  a  sufficient  amount  of  boiled  linseed  oil.  t 
mixture  being  agitated  for  a  sufficient  period  under  i 
posnre  to  a  considerable  temperature  and  a  Ix-^c  mc-c> 
of  atmospheric  air,  or  some  still  more  powerftxl  oyiU 
ing  agent,  can  be  msde  to  assume  the  niV'ossjtrT^  d«>c^ 
of  tenacity,  and  whilst  warm,  being  exposed  to  b>dn 
lie  pressure  In  a  suitable  mould,  and  snbseqaont  efr^ 
in  a  stove,  the  emery  wheel  is  complete.— Matrix. 

[3851.]— HARNESS.- "Saddler's"  reply  woold  bj 
been  valuable  Pome  years  back.  I  will  ciw  i 
advice  and  experience.  If  you  u»c  a  "cotupoaitj. 
your  harness  will  require  constant  applications  of  oil  « 
dve,  and  scraping— tho  former  to  keep  it  auppic-  n 
black,  the  latter  to  take  away  the  cracky  appeax-MXi 
I  find  Clarke's  harness  blacking  far  preferable  to  an  . 
ccipt  I  ever  tried,  and  I  am  told  it  contains  tlic  ri.^lit  {■ 
portionsof  oil,  dye,  and  polish.— Not  a  Saj>i>i^£h. 
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r8949.1— GUYANA  OR  GUIANA.— These  are  three 
-olonies,  belongiuK  to  the  British,  Dutch,  ruS  French. 
it  this  name.  They  are  sitnatod  between  longitude 
51  ■  30=  and  6r  west,  and  latltodes  1  to  8' 38-  north. 
b'enezneU  lies  between  longitude  6(P  to  7S=  west,  and 
atitude  2-'  to  11"  north.  Yoor  correspondent  "  Bemar- 
iln  ••  tn  mistaken  in  eaying  they  are  to  north  of  Veno- 
Eucln,  such  being  impo«Mble,  since  the  Cambean  Soa 
■resiles  the  shores  of  Teneiuels  on  the  north.  The 
sUmate  here  ia  very  unhealthy  for  Europeans.  Demerara 
iielnR  the  capital  of  British  Guiana,  the  most  westerly 
ind  adjoining  Venezuehl.— J.  G. 

fS952.]— LOAM  PANS.— HavinR  been  troubled  the 
uaroc  as  "  Inquirer,"  I  discovered  that  th«re  was  too 
much  claTintheloam,an4after  the  mould  was  black- 
washed  and  smoothed  over,  I  came  over  it  all  with  barm, 
or  very  stale  beer,  put  on  with  a  very  lino  bru'di  ;  this 
lias  the  double  effect  of  staving  it  from  veming,  and 
tbo  blackwash  from  scaling.— N.  L. 

[3989.]— SOAP-MAKING.— Some  valuable  inJormsHon 
on  this  subject  is  to  be  found  in  Dr.  lire's  "  Dictionary 
>f  Arts  and  Manufactures."— Beta. 

[3982.]  —WORKS  ON  HO  VP  :M  V  h  i.'fO.— "  ClmnVifai 
«orfttton9oapanilC(iinHt!-,''™'tiil'<!iit  £-J;"Olt  ott3ii:ip- 
mtiklng,"  cost  ab(.iit  His.  M.:  "  KiirU-u  mi  ao^ll-Ill>llll!l|^' 
rostunknown.  AllLili"  noH-hnnurb  Tniljucr  it  Un.  The 
twro  first  are  tlie  liiub'^-'L  imtbitritU:^  tm  the  .>)nbji^f  t,  und 
are  exiiautt|V£  an^l  ^vpil  lUn-Jtrulinl;  the  Ih«t  is  i^o^d  nad 
practi^i  dV  thv  tuin.-liitluu  (tr.>iu  the  tluriiiMJI  is 
tattlty.  many  evnira  in  5nb<itisuoes,  memurn*,  nod 
vreiRhtfl,  which  w.juld  i?uiEle  a  aajvicp.  ihoti^h  U'ft  diffi- 
cult of  correction  by  upractidalhandnttbttnidc.— 1>.  G. 

14080.]— WOUliFFE'S  BOTTLE.— Let  "  M.  P.  C.  S." 
<''back  a  piece  of  ordinary  brass  tube  in  a  lathe  (say)  3in. 
or  Bin.  long,  and  its  external  diameter  slightly  less  than 
the  internal  diameter  of  the  neck  ;  now,  whilst  the  tube 
is  in  rapid  motion,  press  the  part  requiring  to  be  cut  out 
fiently  against  the  end,  using  emery  and  oil,  <^  Uno  sand 
and  water,  as  a  cutting  or  abraiding  medium.  It  will  be 
found  a  great  advantage  if  he  can  manage  to  npply  the 
pressure  thrnncfli  the  uiedlum  ol  ri  lU-ns  ol  india-rubber 
held  against  tin'  mMe  otthc  bottli' ;  llii^  ii  ill  cut  it  out 
quite  clean.  Tho  samu  plen  U  oiijilkjihli'  In  cutting  the 
cexttlfal  h«ilt"  ill  (^Uirtj'iu  '1.  "■  ,  X--,  ^  ■.  ■-■.  neat  applica- 
tion of  it  i,,  to  iiit  I'lieiii-i        ii  ■    i'  !■  wiudingcon- 

tresof  aliiide-CTvticH  piii'.  |i  i-  i    ;  ii .,i  mingacaube 

protected  bj  in^priii^^A  $mJUl  br*^^  f"'^^'  -  c  t''^  with  a 
little  whit&  lend,  J>  ^re4t  hr&bt,  t^ut;  ln-hu^  used  to  keep 
out  dust*  Urt,l'>r  tlio-JL:  oireiuinKtAni-f^  tin  shade  never 
require)  ttvitf  lifted,  fl^  tbc  vrindlng.  ^t^..  v  >[xb^  effected 
by  the  apjiUcatiorto!  a  anitatile  koj,— 31ai  i  rx. 

[4022.1- TUNING  BELLOWS  FOR  HARMONIUM. 
— See  **  Eleve's  "  letter,  p.  186,  ante. — SauL  Rtxea. 

r4042.]— MAGNET.— Nos.   16  or  18  would  answer.— 

SlSUA. 

14044.]- AIR  GUN.- The  drawlns  represents  the  look 
And  breech  screwed  together.  A  A  lock,  B  spring,  C  trig- 
ger, D  tumbler,  E  scar,  F  P  push  pin,  G  trigger  sprinir,  H 
bcsr  spring,  III  seats  for  the  upper  plate,  Tomoved  to 
shovr  the  construction.  The  trigger  and  sear  work  on 
tttuds  riveted  into  the  plate,  and  prolonged  through  the 
upper  plate,  screwed  down  by  a  single  screw,  which 
nUo  serves  to  check  the  motion  of  the  sear.  J  section 
ol  hreeoh,  K  valve,  L  brass  tube.  The  valve  rod  within 
this  tube  has  a  spiral  spring  along  its  length  to  keep 
the  valve  to  its  seat ;  the  valve  is  best  made  of  bullock's 
hoof.  The  look  is  represented  ready  to  be  discharged. 
The  barrel— not  shown— la  on  the  other  side  of  the 


chief  merits  are— first,  a  complete  scale ;  second,  a  single 
sound  to  each  key,  whether  drawn  out  or  compressed, 
thereby  dispensing  witli  the  the  thumb-bellows  of 
German  concertinas.  I  hare  heard  very  ditftcult  muMC 
excellently  performed  on  theso  instruments  by  Mr.W. 
H.  Birch,  of  Reading,  who  is,  I  believe,  musical  editor 
for  Boosey  &  Co.,  Holies-street — J.  Nash. 

[4096.]— SODA  W.\TER.—TO"P-C.  8."— Tell  me  it 
two  strong-hooped  barrels  would  stand  tl\o  pressure  ; 
and  what  material  the  bottling  and  corkii^g  apparatus 
should  be  made  of :  and  what  lon«<^i  of  time  it  would 
take  to  impregnate  the  water  wltU  tM  W5  ;  and  what  ho 
means  by  a  washing  vessel  between  ?  Any  Julormatiou  he 
can  give  will  bo  tbunkfuUv  recetv.>d.  I  tried  the  nn- 
slackedUme,  and  it  was  qtiite  a  f»(lnre,  vthirh  I  knew 
itwottldbe.— D.W.L. 

[410a.]—OALVANISM.— Dr.  Altbau9'8wo];k  is,  perhaps 
the  best  on  medical  eleclrii-ity,  price  Us-,  obtainable 
through  any  bookseller.  My  next  papier  wl^l  deal  with 
the  galvanometer  question. — SioaiA. 

[4121.1— BOTTLING  FRUIT.— Take  ony  quantity  of 
fruit  that  is  sound  and  fresh ;  Ml  your  bottles ;  till  a  copper 
nearly  full  with  cold  water,  with  a  board  at  the  bottom; 
put  the  bottles  in,  up  to  their  nocks  in  the  water ;  put 
it  on  the  Are,  and  lot  tbo  heat  get  up  to  150  degrees ;  lot 
them  staud  at  that  heat  for  twenty  miuutos,  then  take 
them  out,  and  fill  the  bottles  with  boiling  w.iter ;  then 
bung  them,  and  tie  with  a  bladder,  and  they  will  keep 
any  length  of  time  if  kept  air-tight.— D.  W.  L. 

(4136.1— EGG-HATCHING  MACHINE.-"  P.  G.  M.," 
who  asks  for  information  in  detail  on  tliis  subject,  will 
find  an  illustration  of  Pinchen's  lucabator  on  p.  108, 
Vol.  X.,  of  our  Mechanic.  It  has,  I  believe,  been  found 
successful.  According  to  M.  Reaumur,  all  that  is  re- 
quired is  a  heat  of  96=  Fahr.  Eggs  kept  at  that  tempera- 
ture for  the  requisite  number  of  days  will  produce 
chickens.  Mr.  Cantolii,  however,  whosome  years  ago  ex- 
hibited wliat  he  called  a  hviirn-incubotor,  assorts  that 
the  proper  temperature  is  lOO^Fahr. ;  and  if  this  heat  is 
sustained  chickens  will  sometimes  appear  on  the 
eighteenth  or  nineteenth  day.  His  machine  was  capable 
of  hatching  from  lUO  to  600  eggs;  aud  its  principle  con- 
sisted in  aliowing  warm  water  to  flow  along  plates  of 
glass  placed  over  the  eggs.  The  Egyptian  aud  Chinese 
systems  are  much  the  simplest,  as  in  these  the  eggs  are 
merely  placed  in  trays  of  sand  or  bran,  and  kept  in 
ovens  or  on  heated  iron  plates.  It  is  very  doubtful 
whether  any  system  can  be  made  profitable  in  this 
country.— Sadl  Rymea. 

[41A4J— FIRECLAY  BAKING.— The  raw  fireclay  Is 
Il8^|C^mixcd  with  one-third  Its  weight  of  burnt  fire- 
J?ay  termed  "grog,"  or  powder  of  old  glass  pots 
from  which  all  the  clinker,  4c.,  has  first  been  carefully 
removed.  Sometimes  a  certain  proportion  of  sand  is 
added,  or  clays,  other  than  Stourbridge,  sccordiivz  to 
clrounistances  aad  the  purposes  to  which  the  clay  is  to 
be  applied.  This  mixture  is  moistened,  kneaded,  and 
let  stand  for  some  time  ;  often  a  fortnight  or  three 
weelis,  receiving  occasional  kneadings  in  the  meantimey 
the  longer  you  can  let  it  stand  and  the  more  thorougbl . 
it  is  mixed  the  better  the  clay.  When  the  articles  are 
made  they  are  allowed  to  dry  gradually  in  a  warm 
ronmt  when  they  are  very  thick,  three  months  are 
often  allowed  )for*  this  operation  ;  they  are  then  trans- 
ferred to  an  oven  and  raised  to  redness.  The  more 
slowly  this  drying  and  baking  takes  place  the  leas  the 
liability  to  crack.  In  some  cases  fireclay  crucibles 
aro  not  previously  burnt  or  baked  before  use.  In  tho 
I  ease  of  pots  used  for  casting  steel  it  is  found  that  if 
'  the  pots  are  burnt  with  the  month  downwards  they  do 


from  only  semi-double  flowers,  and  will  forward  "  Saul 
Rymea  "  some  if  heVillglve  me  hit  address.  It  w  is  saved 

from  a  few  single  that  grew  witn  svuni  it.  ua%'  double 
ones  as  any  one  could  vriah  to  see  haYin;^  spikes  of  flowers 
from  9in.  to  1:^.  long,  besides  a  mass  of  side  branches ; 
they  ore  what  we  ia  Sussex  call  the  Giant  atock.— 
NouiA. 

[4273.]— SPLITTING  WHALEBONE.— The  blades 
previous  to  cutting  are  softened  by  boiling  for  a  cmple 
of  hours  in  a  long  copper.  They  aro  then  fastened  edge 
upwards  in  an  ordinary  wooden  bench  vice,  and  planed 
by  the  subjoined  tool.  A  B  are  two  handles,  C  D  is  an 
iron  pUte,  with  a  guide-notch  E ;  F  is  a  semicircular 
knife,  acrowod  firmly  at  each  end  to  the  iron  plate  C  D, 
having  its  cutting  edge  adjusted  in  a  plane  so  much 
lower  than  the  bottom  of  the  uotob  E  as  the  thickness 


of  the  whalebone  is  Intended  to  be  ;  for  different  thick- 
nesses the  knife  may  bo  set  by  the  screws  at  different 
levels.  Tho  workman  holding  the  tool  by  the  handles 
applies  the  notch  E  at  the  end  of  the  whalebone  blado 
furthest  from  him,  and  pulls  it  gsntly  along  so  as  to 
shave  off  a  slice  in  the  direction  of  the  fibres,  care  being 
taken  not  to  cut  across  any  of  them.  These  slips  are 
afterwards  dried,  and  planed  level,  and  are  polished  with 
ground  pumice,  felt,  aud  water.  1  do  not  know  where 
"  Enquirer "  can  obtain  whalebone ;  but  it  la  brought 
from  Greenland  in  pieces  contaiuing  ten  or  twelve 
blades.  The  blades  aro  sometimes  separated  and  cleaned 
by  the  sailors  of  the  whaling  ships.  The  price  varies 
from  £50  to  £160  per  ton.- H.  U. 

[4379.1  -GAS  METERS.— As  a  maker  both  of  wet  and 
dry  meters,  I,  with  all  due  deference  tn  Mr.  H.  Newton, 
prefer  the  former  for  exactitude  and  durability.  Not  to 
extend  unnecessarily  my  letter,  I  will  quote  Clegg's 
work,  (no  mean  authority) :— "  The  opinions  of  gas 
engineers  continue  to  be  divided  as  to  the  relative 
merits  of  dry  and  wet  meters ;  but  for  accuracy  of  re- 
gistration, when  the  water  is  at  the  proper  level,  the 
wet  meter  is  not  surpassed,  U  it  be  equaled,  by  auy 
other."— E.  Wkllabd,  Bordeaux. 

[4314.]— RULE  W.\NTED.— lib.  of  cast  iron  contains 
8*81  cubic  Inohes ;  hence  tho  cubic  contents  of  any  cast 
body  in  inches,  divided  by  3-84,  will  give  its  weight. 
Elucldotion  of  example:— 60  x  381  =  230-40  cubic 
inohes  in  the  block  and  9  x  14-5  =  130S ;  hence  the 
cubic  contents  230-40  -r- 130-5  =  1-16JS1  +  inches  thick. 
— W.  Driscoli.. 

[4316.1— A  DIFFCULT  QUESTION.— I  do  not  sec 
that  there  can  be  any  doubt  about  there  being  first  the 
inside  tube  1*3"  diameter,  gripped  by  a  secondtube, 
hoop,  or  ring,  18"  diameter,  and  this  second  one  gripped, 
in  its  turn  by  a  third,  with  an  eight  ton  grip.— Unit. 

[4S22.]— SEWING  MACHINES.- It  is  rather  difilcult 
to  say  exactly  what  tho  cause  of  "H.  W.'s  trouble  is,  as 
the  effect  he  describes  may  be  caused  in  one  or  two 
ways.  There  may  not  be  sumcient  tension  on  the  top 
thread  or  the  little  brush  is  not  properly  adjusted 
against  the  hook. — Unit. 

[4856.1— SOFTENING  SKINS.— If  finwers  of  sulphur 
be  mixed  in  a  little  milk,  and  after  standing  an  hour  or 


plate  A  A  ;  it  is  of  brass,  carefully  bored  and  polished. 
IQ  constructing  an  air  uane,  be  sure  tho  reservoir  ia 
sufiicleutly  stout,  aud  made  of  copper,  that  the  brass 
collar  into  which  tlie  breech  screws  fits  accurately,  and 
is  well  soldered.  The  butt  end  should  be  brassed  up, 
not  tinned.    Further  details  if  requested. — T.  A. 

[4072.]  —  HARMONIUM  QUERY.— As  "Eleve"  is 
doubtless  too  busy  to  answer  queries  Just  yet,  I  am  sure 
he  will  pardon  me  for  treading  on  his  ground,  especially 
as  I  shall  merely  tell  "  Valve  "  what  I  have  been  told  by 
"Eleve."  The  reed  holes  for  81t.  tone  should  bo  IJiu. 
by  5-16in.  at  base ;  aud  9-16in.  by  3-16in.  at  treble.  'Tho 
pallet  hulc-s  should  be  lin.  by  fin.  at  base,  aud  lin,  by 
3-16in.  at  treble,  of  course  graduated  as  regards  length 
oU  the  way ;  and  the  pallet  holes  should  be  jiu.  wide  to 
all  but  the  top  octave — U.,  thirteeu  notes.— Saiii. 
Byxea. 

[4078.]- NATURAL  SELECTION.- This  doctrine, 
which  Is  gaining  general  acceptance  among  the  leading 
minds,  ia  that  the  many  varied  species  of  plants  and 
animals  are  gradually  developed  from  a  few  simpler 
forma  by  natural  processes ;  that  the  surrounding  con- 
ditions of  good  climate,  &c.,  produce  modifications  and 
these  are  perpetuated  which  suit  the  varied  conditions. 
The  idea  really  is  that  nature  dues  Just  what  man  does 
when  he  produces  new  varieties.  '  How  for  the  process 
is  to  be  considered  to  extend  is  doubtful ;  some  people 
are  terribly  afraid  of  the  doctrine,  under  the  idea  that 
It  does  away  with  creative  action  ;  whereas,  it  really 
means  that  the  creative  power  is  everywhere  present, 
always  active  now  and  for  ever,  instead  of  acting  once 
lor  all.  When  fully  developed  and  rightly  understood,  it 
will  be  found  to  teach  as  the  Great  Teacher  tunidit,  that 
the  sparrow  falls  not  to  the  ground  unheeded  by  its 
Father  and  ours  ;  that  each  springing  seed,  each  bUde 
of  waving  grass,  and  the  humblest  insect,  who.se  life  is 
but  a  summer  day,  is  part  of  a  great  whole  pervaded  by 
the  universal  life,  of  which  these  different  forms  are 
the  actions  and  development. — SioxA. 

(4093.1— THE  ENGLISH  CONCERTINA.— Since  no 
one  else  replies  to  "  Lost,"  allow  me  to  say  that  the 
English  concertina  Is  reaUy  a  good  instrument.     Its 


not  crock,  but  if  with  the  mouth  upwards,  they  do 
Tho  **  grog  "or  burnt  fireclay  is  added  to  form  a  sort  of 
skeleton,  as  it  were,  and  thus  prevent  the  tendency  to 
crack. — Am  Associate  of  the  Rotai,  School  of  Mines. 

[4206.]  —  CHROMATIC  FAIRY  FOUNTAIN.- 
"  Q.  Q.  R."  evidently  does  not  understand  Prof.  Tyndall's 
experiment.  When  a  ray  of  light,  passing  from  water 
into  air,  strikes  the  surface  at  an  angle  greater  than 
what  is  called  the  "limiting  angle  of  refraction" — viz., 
about  4S'^  27',  it  Is  *- totally  refiected ; *'  but  this  does 
not  occur  when  the  angle  of  incidence  is  loss.  In  the 
falling  stream  the  ray  is  continnallv  reflected  in  this 
manner  along  the  stream,  tha8(seeFig.  l);bQt,  in  the 
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arrangement  proposed  by  "  Q.  Q.  R.,"  the  rny  would  erl* 
deutly  very  soon  strike  the  BuriHce  at  a  much  les^  nugle, 
or,  indeed,  perpendicularly,  and  woold  accordingly  pass 
tbroagh  into  the  sir  without  reflection:  the  faliiug 
water  could  aot»  therefore,  be  tUuniinod. — Ionobakt 
Ikisuhan. 

[4226.]— DOUBLE  STOCKS.— In  my  homble  opinion 
(altliougU  only  rq  AiuAteur)  the  best  plan  to  get  seed 
for  double  stocky  {'<  ^<^  P^^^  ^^  from  the  single  ones 
every  flower  that  hft**  *^^^  ^''°'*  P^^**^^-  B*ving  only  those 
with  five  and  six  nnial^i  f "  what  a  florist  would  call  aemi- 
donblc,  which  wjiV  produce  seed  that  will  come  nearly  all 
double.    I  h*Vft       if  S***  some  seed  nearly  ripe,  saved 


two  the  milk  (without  disturbing  tho  sulphur)  herubbed 
into  the  skin  it  will  keep  it  soft.  Care  should  be  taken 
not  to  prepare  It  too  long  before  using,  as  tho  milk  is 
apt  to  become  putrefied.  Perhaps  tho  above  mixture 
may  not  answer  "  Country  Vet.'s  "  purpose,  as  it  i.-i  used 
to  soften  the  skin  (haniau)  and  improve  the  complexion. 
Yet  he  can  give  it  a  trial  if  he  chooses,  as  Us  cost  u  Ul  be 
very  smalL — Eamsah. 

^[4359.1— AMBER  BKAI>a.— Amber  beads  maybe  re- 
poUshed  with  whitening  and  water,  or  rottenetono  and 
oil,  flnishing  in  cither  case  with  friction  alone.  Amber 
mav  bo  known  from  mclllte  (honey-t»tone)  and  copal, 
both  of  which  are  sometimes  substituted  lor  it,  by  the 
agreeable  odour  it  omits  when  burning,  and  by  the 
greater  electrical  power  It  possesses  after  friction ; 
mellite  is  iulusible  by  heat.— T.  W.  BooiiD. 

[4361.]— METHYLATED  SPIRIT.— "T.  I*.  H."  is  in 
error  when  he  savs  turpentine  Is  added  to  spirit,  to  form 
methylated  spirit.— An  Ashociatk  of  tbs  Royai. 
School  of  Mi.nsb. 

[4861.]— METHYLATED  SPIRIT.— This  is  a  mixture 
of  90  parts  of  spirit  of  wine  (S.G.  *830),  duly  free^  and 
10  parts  of  wood  spirit  (methyl,  alcohol,  or  carbinol). 
It  cannot  be  used  for  medicinal  purposoa  or  beverages 
on  account  of  its  repulsive  taste  and  odour;  but  fur 
many  of  the  purposes  for  which  pure  spirit  of  wine  was 
forraorly  used,  such  as  the  preparation  of  varnishes, 
polishes,  chemicals,  the  preservation  of  museum  speci- 
mens, Ac,  it  forms  an  emcieut  and  cheap  substitute. — 
Beta. 

[43C3.]  —  MMEWASH  ON  MASONRY. —  "  Agent " 
should  use  a  weak  mixture  of  spirits  of  salts,  or  muri- 
atic acid,  and  water. — Beta. 

[4864.]— DRYING  SMALL  WHEELS.— A  smaU  room 
or  cupboard  heated  by  a  gas  stove  would  be  the  most 
economical,  though  I  should  imagine  that  any  4^^^ 
process  would  be  opt  to  cause  them  to  twhrt. — T.  W. 

BOOBD. 

[4365.]— INDICATOR  DIAGRAMS.-" Fireman,"  In 
order  to  calculate  indicator  diagrams,  must  divide  them 
Into  at  least  ten  equal  parts  by  lines  drawn    at  right 
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anslaa  to  the  atmospbeiio  line.  Then,  with  the  totle, 
whloh  ia  attached  to  evenr  tnatnunent,  he  maat  read  off 
the  nnmber  of  ponnda  indicated  bv  each  line.  When 
this  ia  done,  the  ten  reanlta  moat  be  added  together, 
and  the  anmttaoa  obtained  divided  hy  ten.  It  i>  not  ab- 
aolntely  neoeaaary  that  the  diagram  should  be  divided 
into  ten  parts  ;  it  may  be  divided  into  elerea,  twelve, 
tliirteen,  or  any  other  nnmber  of  parta  we  wish.  Bat 
the  divlaian  into  ten  is  that  which  is  usually  adopted, 
and  fortwo  reasons— first,  beoaase  it  is  sufficiently  ac- 
curate  for  all  {Iractical  purposes,  and  secondly,  on  ac. 
count  of  the  division  by  ten  beinK  so  eaaily  and  quickly 
accomplished,  eimply  by  removing  the  decimal  point 
one  place  to  the  left.— TaoiuB  J.  O'CoxMOH. 

[4aa<.]— PAN  BLAST.— I  enclose  a  sketch  of  blast  fan, 
which  I  hope  may  meet  with  the  requirements  of 
G.  Cuok.  Pig.  1  is  a  side  elevation  ;  Fig.  2,  sectional 
elevation  through  A  B ;  Fig.  8,  ground  plan,  a  (i  re. 
preaenta  beatings  for  fan  shaft ;  h,  small  pulley ;  e,  aper- 
tnre  for  admission  of  the  atmosphere  to  fan  ;  d,  delivery 

gipe,  which  I  propose  making  of  gas  pipe,  said  pipe  to 
e  reduced  to  about  1"  diameter  at  the  nozaie,  by 
diminishing  aocket  or  any  suitable  contrivance,  and  to 
be  fastened  into  mouth  of  fan  box  by  wedgea  of  soft 
wood,  well  smeared  with  wliite  lead  or  some  similar  snl>. 
stance;  e  is  a  pair  of  glands  to  ensure  the  wedges 
remaining  in  their  place.  In  the  sketch  I  have  given 
the  siaea  I  think  necessary,  and  the  driving  pulley  of 
coorae  can  be  fixed  in  any  convenient  position ;  the 
(idea  of  fan  box  to  be  of  i '  plate,  periphery  1-16"  plate, 
aUghtIr  flanged  for  making  joint ;  joint  to  be  screwed 
np  witA  i"  bolta  and  nuts,  and  to  have  a  little  white  lead 
between  to  make  it  air  tight.— Absistahcs. 

[4S70.1— PROBLEM.— Suppose  a  pole  to 
be  100ft.  in  height  and  standing  perpen- 
dienlarly,  ^hat  part  of  the  pole  will  nave 
to  be  cut  off  for  it  to  toucb  the  end  of  a 
base  line  80ft.  from  the  bottom  of  the  pole, 
which  ia  perpendicular  to  the  baae  i  Soln* 
tion :  (vidt  figure)  we  have  the  foUowiag 
equations: — 

(Ebo.  L  47.)  80»  +  i2  =  (100-i)a  =  100« 
-aOOx  +  it; 

hence  Max  =  lOOa  -9t»x  =  45-S.— 
BcaMAaoiN. 

[4871.]  —  CHANGE  WHEELS.— I  have 
never  aeeoamle  in  any  book  for  the  wheels 
"  Oood  Words"  mentions  that  will  act  cor. 
rectly;  bntthewayloalcolatethemlsinthe 
following  manner,  which  Ifind  comes  a  great 
deal  nearer  the  mark  than  any  book  rule  that  I  have  aeen 
(and  they  are  many  books  I  mean) :  You  find  the  wheel 
by  proportion  first,  and  then  again  by  square  root  or 
evolntton,  then  add  the  two  answers  together,  and 
divide  the  prodnct  by  two,  and  the  answer  will  be  the 
wheel  to  pot  on.  Snppoae  the  frame  is  making  a  8  hank, 
with  80  wheel,  ana  yon  wish  to  change  to  a  5  hank, 
sqnsre  the  80,  multiply  by  8,  divide  by  S,  and  extract  the 
root  of  the  pndnct,  then  proceed  by  proportion. 
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P.8.— The  above  wilCdo  for  lift  and  twiat ;  mnltiply  by 
C  and  divide  by  8  for  ratchet. 

[4871.]— CHANGE  WHEELS.— In  answer  to  "Oood 
Words,"  I  b^  to  submit  the  following  simple  rules  :— 
Multiply  length  by  breadth  by  the  weight  of  a  cubic  inch 
of  the  material  required;  then  divide  the  required 
weight  by  thlaprodnct,  which  will  equal  the  thickness 
of  pattern  in  inches.  Weights  of  a  cubic  inch  of  dif- 
ferent material:  ateel,  983 ;  wrought  iron,  28 ;  cast  iron, 
96;  brass,  8;  copper  89.  Example.— It  ia  required  to  know 
.  the  thickness  of  pattern  for  b^ass  from  the  dimensions 
given  by  "  Oood  Words  "—Bin.  by  14jin.,  and  to  weigh 
aolb.  9  X  14i  X  -8  =  89-16.  Now,  60  divided  by  this  = 
I'Sin.  =  thickness  of  pattern  reqiUred.— C.  N. 

[4871.]— CHANGE  WHEELS.— In  answer  to  "Good 
Words,"  I  beg  to  offer  the  following  rule.  Rule- 
Multiply  breadth  by  length  and  by  the  decimals  -968  for  a 
divisor.  Divide  the  weight  reqaired  by  this  divisor, 
wlilch  will  equal  thickness  of  pattern  for  oast  iron. 
Ex.    9"  X  14i"    X    -268  =  84-82 

.-.     80     -f-  84-82  =  1{ "  thickness  of  pattern. 
Then  fo>  wrought  instea4  of  cast  iron  x  -28 
„         bioas  „  „  X    -8 

I.         copper         „  „  X  -89 

Assistance. 

[4878.]— ELECTRIC  ATTRACTION.— If  "Electron" 
refers  to  voL  X.,  page  819,  sec.  19,  he  will  find  an  ex- 
periment venr  like  hiij  own  as  he  was  practically  pre. 
senting  his  eleetric  or  proof-plane  to  the  ilem ;  his  ball 
suspended  by  linen  thread,  which  is  a  conductor, 
answersto  the  wired balL  The  experiment  appearsto  me 
to  indicate  clearly  the  fallacy  of  the  "  fluid  and  charge  " 
notions  of  electricity,  because  the  ball  is  continuously 
ttttraeted  by  the  electric  if  presented  to  it,  but  repelled 
when  the  electric  is  presented  to  the  stem,  because, 
acoording  to  my  views,  this  interferes  with  the  polar- 
ised circuit  at  first  set  up,  and  brings  into  operation 
the  outer  clronit  formed  by  the  electric  through  the 
operator  to  rarronnding  objects,  as  explained  in  my 
earlier  papers.  The  gloss  carboys  oonld  b«  got  of  any 
wholesale  droggist  at  about  Es.,  I  think.  "  Eleotron  ^ 
wUl  please  remember,  however,  that  the  advice  to  use 
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them  waa  not  given  by  me.  The  Job  will  be  tronbleaome, 
and  a  muddle  when  done. — Sioka. 

[4376.]— COD  -  LIVKR  OIL.— "  A  Mechanic  "  wiU 
find  an  excellent  substitute  for  cod-liver  oil  in  linseed 
tea  with  syrup  of  iodide  of  iron.  A  chemist  will  pro- 
portion It.— Akmi. 

[4876.]— COD-LIVER  OIL.— If  "A  Mechanic"  should 
put  a  table-spoonful  of  strained  orange-juice  in  a  wine- 
glass, pour  the  oil  into  the  centre  of  the  juice,  and  then 
squeeie  a  few  drops  of  lemon  juice  upon  the  top  of  the 
oil,  he  will  find  the  nauseous  taste  of  the  oil  greatly 
prevented ;  castor  oil  the  same.  Peppermint  water 
almost  removes  the  nauseous  taste  of  Epsom  salts ;  a 
strong  solution  of  extract  of  licorice  covers  the  dis- 

3^eeable  taste  of  aloes ;  milk  that  of  cinchona  bark,  and 
oves  that  of  senna.— Kansas. 
[Bee  "  C.  J.  H.  W.'s  "  letter  in  answer  to  this  qnery.] 

[4876.1— COD.LIVER  OIL.— Squale  oil  seems  more 
palatable  and  as  efficient  as  cod-Uver  oil.— Address,  Dr. 
Delattre  ft  Co.,  Dieppe,  France. — BBRNAonxN. 

[4876.]— COD.LIVER  OIL.— There  is  no  good  aabstitnte 
for  cod-Uver  oil.  If  It  is  good  it  ought  to  be  very  nearly 
tasteless.  But  if  "A  Mechanic"  tries  this  "dodge"  1 
think  he  ma^  take  it  without  tasting  the  flavour  ;  it  is  so 
with  me.  Having  put  some  water  in  a  wineglass  pour 
in  the  oil ;  then  to  swallow  it  place  your  tongue  right  out 
on  the  outside  of  the  glass,  tnen  throw  your  heid  back 
and  the  oil  will  glide  down  your  throat  without  your 
tasting  it  in  the  least.  If  "  Mochauic  "  fails  at  firdt  let 
him  try  again.— C.  i.  H.  C. 

[4376.]— COD.LIVER  OIL.— Take  ot  cardamom  seeds 
loz.,  gentian  root  1  ox.,  soakthese  for  a  fortnight  in  a  pint 
bottle  of  good  rum.  Dose — A  tablcspoonful  to  be  token 
three  times  a  day  in  a  wineglass  of  water.  This,  I  should 
think,  would  answer  the  purpose  of  cod-liver  oil,  as  it  is 
both  a  tonic  and  a  stomachic  combined. — W.  F.  Tu  Noxfu 

[4376.]— COD-LIVER  OIL.— Those  who  have  a  diffi- 
cnlty  in  taking  cod-Uvor  oil  will  find  an  excellent  substi- 
tute in  cod-liver  pills.  Thev  are  a  French  preparation, 
and  a  medicine  far  more  palatable  than  the  ordinary  oil. 
I  believe  these  pills  are  not  generally  known. — T.  A. 

BUROB. 

[4876.]— COD-LIVER  OIL.—"  Mechanic  "  shonld  Uke 
an  ounce  of  mutton  suet  chopped  small,  boiled  in  a  giU 
of  new  milk  as  a  daily  diet.  It  is  a  thousand  times 
superior  to  cod-Uvcr  oil.  (From  Dr.  Skelton's  "  Family 
Adviaer,"  page 218.)— J.  Light. 

[4877.]— TEMPERING  BRACE  BITS.- Your  corre- 
spondent, "  O.  W.  A.,"in  answering  query  4377,  causes  me 
to  send  tbisshortroply.if  yon  think  it  worthy  of  Insertion. 
In  the  first  place,  cast  steel  and  shear  steel  are  both  very 
different  to  temper.  If  the  articles  to  be  tempered  are 
made  of  cast  steel  or  old  files,  let  them  be  first  heated  to 
about  the  colour  of  a  biggarean  cherry,  and  then  plunge 
Ihto  oold  water.  Afterwards  mb  them  with  a  bit  of 
Turkey  or  iprit  stone— Turkey  In  preference;  then  hold  on 
a  bit  of  red  hot  iron  about  Sfb.  or  8In.  from  the  cutting 
point  or  edge,  and  then  various  tints  will  show  on  the 
brightened  surface.  The  proper  temper  for  wood-cutting 
tools  is  a  little  less  than  gold  colour ;  and  for  iron  or 
steel,  blue,  to  witlUn  ^  of  the  cutting  part.  The  straw 
so  much  recommended,  is  too  hard  for  cast  steel, 
especially  when  it  has  been  forged  two  or  three  times. 
For  ahear  steel  make  very  near  white  hot,  and  plunge  in 
oil  (vegetable  oil),  brighten,  and  let  down  to  a  pale  straw 
colour,  u  that  is  Bot  too  hard  for  a  shear  steel  tooL    If 


the  tool  is  under  |In.  In  flat  or  drcnBterence,  mait 
cherry  hot  and  plunge  In  a  plaee  ol  acap.— W.  Kbxb. 

[4880.J— COLZA  OIL   is  the  tome  as  rape-seed  aA 
vide  my  note  on  "Vegetable   Oils  and  Fats'*  in  m: 
Eholish  Mbchanic  uf  24th  ot  June,  p.  SSL    Vor  sit 
particulars    vide  Teekitoloffinl.  voL  4,  p.  42S.  i  ntSe  n-      1 
tracted  from  the  Mfckamiet*  Uoffotiiu. — Bbxxauix  ] 

[4380.]— COLZA  OIL.— Colaa  oU  U  an  nfm^'' 
mode  from  the  aeeds  of  Brossica  fii-njintrv:  •&* 
rape  oil  is  sometimes  substituted  for  It. — T.  V  JM 

[4381.]- COURT  PLASTER.— Cjurt  pUAr^a* 
by  applying  several  coats  of  a  solution  of  |s^*^ 
a'littlc  tincture  of  beusoin  added,  whilst  weavA  ^ 
brush  to  a  piece  ot  silk  stretched  on  a  f ranu.  aA  s*^ 
being  allowed  to  dry  before  the  next  la  put  il  ^  *^ 
pose  it  is  so  called  from  having  been  ummi  a  taia 
times  by  Court  Udles  for  their  patohem. — T.  V.  fc^A 

[4885.]— BRAZING  OR  80LDEEINO. — Tka  el{n- 
the  brass  to  be  united  should  be  filled  or  sexmpsi  ^ 
dean,  covered  with  a  mixture  of  hard  uUts  a 
powdered  borax,  mads  into  a  paste  wlt2k  watsr,  » 
then  allowed  to  dry,  being  kept  In  positieo  by  i:* 
binding  wire,  or  otherwise;  when  dry  th«y  sfaMll  )>  I 
exposed  to  a  clear  heat,  sufficient  to  melt  the  tnU^ 
for  very  light  work  perhaps  soft  solder,  need  in  tiu  «.-£ 
nary  way,  would  suit  "Edinburgh." — T.  W.  Bocas. 

[4S8S.]— OPTICAL    ARRANOBMENT. — The   iai» 
ment  this  correspondent  wants  is  collod    an  oysq^ 
lantern,  and  to  do  the  work  at  all  veil    he  is  nrt  tk-- 
wrong  in  hinting  at  an  unknown  nnmber  of  gniiwift 
A  very  powerful  light  is  required  to  illumiajate  an  c^q« 
object  In  such  a  manner  that  its  enlarged  image  maj  tr 
thrown  OB    a  screen;  nothing  less   than    the  oxyb-- 
drogen  light  will  answer,  and  after  getting  such  a  lit^ 
it  would  obvianaly  be  fooliah  to  use  any  bat  •  good  (u^ 
consequently,  rather  expenaive)  opticial  ^rrmngemeai 
The  optical  part  is  essentially  Uie  same  as  tliat  oI  t- 
magic  lantern  ;  the  light  is  concentrated  on   Uie  okjac 
at  an  angle  of  about  45°  by  a  condenser,  and  a  maguifyiaf 
lens  of  short  fwns  (as  in  the  magic  lantern,    a  pb«>- 

Siphic  portrait  lens  wUl  answer)  throws  an    enbnRJ 
tge  on  the  screen.    The  aooompanying  diagram  m- 


explain  the  arrangement.  Theeffects  ore  very  striUoc. 
The  coloori  of  natural  objects,  such  as  flowers,  insects 
and  feathers,  coloured  drairings,  cartes,  and  wotohwark 
In  motion,  are  shown.  If  only  the  light  can  b«  obtained 
the  ordinary  flttings  of  amamo  lantern  may,  with  allttk 
ingenuity,  be  adapted  to  the  purpose.— A,  the  light 
B,  condensing  lens ;  C,  object ;  D,  object  glass  or  photo 
graphic  lens. — Norbxton. 
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[4887.1  —  SULPHATE    OP    COPPER    BATTERY.— 

**  W.  O.**  can  divide  hla  trough  into  three  equal  purtrf 

vriih  gUsa  or  slate  partiliouB,  and  uae  flst  porous  calls 

to  contain  the  ainc  between  two  copper  plates  connected 

together.      The   aides    of   the   trough    should  project 

lievond  the  ends,  which  may  be  tongued  in  and  screwed 

together  with  two  bolts  at  each  end,  and  the  bottom 

may  be  secured  in  similarly.    Jointa  should   be  made 

with  shellac  varnish,  the  wood  well  aoaked  with  melted 

pAraffin,  and  the  inside   coated  after  making   with  a 

cement  of  resin,  gulta  percha,  and  a  little  Unseed  oil 

melted  together.     A  look  at  p.  196,  No.  369,  may  help 

••  W.  O."    Either  dUuto  solpharic  acid  or  a  saturated 

fioluilun  of  common  salt  wUl  answer  lor  the  einc  cells ; 

with  the  latter  the  sine  need  not  bo  amalgamated.— 

SlOXA. 

14889.]- WEAK  EYES.- If  "Peregrine  Pickle"  wJll, 
on  rising  every  morning,  put  his  face  inV>  clean  cold 

^ater,  keeping  his  eyes  open,  and  remain  in  as  long  as 
lie  can  keepjiis  breath,  he  will  derive  greaV  benefit 
therefrom.    Tried  and  approved.— A  Chip. 

[4888.J— WEAK  EYES.— I  would  recommend  "Pere- 
jpine  Pickle  '*  to  lave  hla  eyes  coploualy  with  cold  water. 
It  relieved  me  under  like  ciroum stances.— C.  J.  H.  C. 

[4888.]  — COLLYRIA,  0REYE-WA8H.— Alum :  Diasolve 
half  a  drachm  of  alum  in  eight  oonees  of  water.  Use  as 
im  astringent.  When  the  alum  is  doubled,  and  only  half 
the  (inantity  of  water  used,  It  sets  as  a  dincuticnt.  2. 
Sulphate  of  ainc  :  Dissolve  ten  grains  of  white  vitriol  In 
a  pint  of  water  or  rose-water.  Uae  for  weak  eyes.— 
Kansas. 

[4388.]— WEAK  EYES.— Take  a  teaspoonfol  of  the 
best  vinegar  and  put  it  into  a  pint  of  oleau  water ;  bathe 
the  eyes  while  warm  two  or  three  times  a  day.— E.  W. 
Babhxtt. 

[4889.]— LATHE  QUERY.— To  make  a  set  of  draught- 
men,  torn  a  cylinder  aconrately  to  the  diameter  re- 
quired, out  it  into  slices  of  the  desired  thickness  with  a 
tain  parting-tool  in  the  slide  rest,  turn  out  a  boxwood 
jipriag  ofanck  to  the  sixe  of  the  discs,  and  face  up  the 
whole  with  a  round-nosed,  tool  in  (he  slide-rest  on  one 
aide  first ;  then  advance  the  tool  slightly  and  face  them 
on  the  oiber  side.  IT  desired  they  can  then-be  ornamented 
with  the  excentric  cutter  or.other  tool  in  the  same  chuck. 
Grooves  on  the  edge  should  be  made  with  a  point  tool 
inthp  slide-rest  before  the  cylinder  is  cut  up.— T.  W. 
BooRD. 

[4891.]— SCREW  TAPS  AND  DIES.- "  W.  Reed" 
shoald  bake  his  nipples  and  sockets  in  a  retort  well 
charged  with  powdered  yellow  prussiate  of  potash,  and 
while  red  hot  plunge  them  into  urine ;  If  they  do  not 
harden  the  fault  is  with  the  iron.  He  can  make  his  taps 
and  dies  of  good  wrought  iron  and  bake  them  in  the  same 
manner.  It  he  is  an  Md  Bubacriber,  and  can  refer  to  Vol. 
IV.,  p.  383,  be  wiU  there  find  my  moduf  operandt  fully 
deavribed.  With  good  Iron  the  procesa  is  a  success;  but 
with  bad  iron  I  think  nothing  can  be  done  in  the  way  of 
ateeling  or  case  hardening.— As  Initio. 

[480S.]— CALLIPERS.— You  can  see  these  in  any  tool 
maker's  shop  window.  Sketch  the  shape  and  cut  them 
oat  of  sheet  eteel.  Five  sbllUngs  would  buy  them 
better  made  than  yoa  could  make  them  at  home  pro- 
bably.—T.  W.  BOOBD. 

[4395.]— MITRAILLEUR. —  See  aa  nrticle  Ih  this 
nnmber. 

[4396.]- ELECTROS.— A  solution  of  one  part  phos- 
phoms  In  fifteen  of  bisulphate  of  carbon  is  used,  dip- 
ping the  mould  in  for  a  minnte,  taUng  out  and  allowing 
the  solvent  to  evaporate,  and  dipping  in  a  weak  solution 
of  nitrate  of  silver.  It  is  a  nasty  process  and  quite  need- 
less, as  a  little  care  will  can.se  plumbago  to  spread  over 
Anything  if  it  is  Kood,  and  lightly  rubbed  over  with  a 
soU  brush,  breathing  occasionally  on  the  surface.  The 
common  housemaid  s  blacklead  is  rarely  any  use  .  but 
nothing  is  better  than  a  piece  of  graphite  carbon,  as 
used  for  plates,  very  carefully  ground  up.  Plaster  of 
Paris  ooght  to  be  dried  and  saturated  with  some  melted 
fat  before  use,  taking  care  not  to  use  too  much,  so  as  to 
flU  up  fine  lines  and  alter  the  contour. — Sioha. 

[4401.]— FERRIC YANIDE  OF  POTASS.— With  refer- 
ence to  "Pnuuian  BlueV  query,  he  had  better  dissolve 
1,000  grains  of  ferrooyanide  o(  potass  in  4,000  grains  of 
hot  water  (or  *ioz.  in  8oz.  of  water),  and  parts  a  cuirent 
of  chlorine  through  until  only  a  slight  precipitate  iA 
caused  in  a  solution  of  ferric  solphate.  Then  boil  down 
to  4oz.,  and  filter  while  hot,  evaporate  down  to  8oz.,  and 
again  filter  while  hot,  finally  cryatoUiilng  out.  It  can 
be  purified  by  orystallixing  from  hot  water. — Urbam. 

[4408.]— IffECHANICS.—Let  "Alysaum"  procure  a 
lever  of  the  first  order,  whose  arms  shall  have  a  ratio  to 
each  other  as  1  to  13,  then  by  pressing  any  weight  at- 
tached to  the  short  arm  down  lin.,  the  weight  placed 
on  the  extremity  of  the  long  one  will  be  raised  through 
a  space  equal  to  12iu.  But  "  Alyssum  "  cannot  expect 
atteqaiUbriam  in  this  case.Rince  ho  states  in  his  question, 
that  the  weight  to  be  raised  is  100  times  greater  than 
the  weight  to  be  depressed.  In  order  to  establish  an 
equilibrium  in  this  case,  the  weight  on  the  extremity  of 
the  short  arm  should  be  twelve  times  heavier  than  the 
weight  on  the  extremity  of  the  long  one  (friction 
not  taken  into  account.) — Tuohas  J.  O'Goknob. 

[4404.]-BLA8T  GAS  FURNACE.— Drawings  and  par- 
ticulars of  Oriffln's  blast  gas  furnace  may  be  obtained 
from  J.  J.  Griffin,  22,  Garrick-strcet,  Govcnt  Garden. 
The  blast  burner  I  use  is  a  modification  of  Griffin's,  sud 
consists  of  a  large  Bunson'a  bumrr,  with  a  J  brass  pipe 
projecting  through  the  bottom,  and  branching  into  three 
or  four  brass  tubes  of  ^th  bore,  which  extpnd  to  the  top 
of  the  burner,  and  through  which  a  blast  of  air  from 
strong  bellows  is  set.  The  pressure  of  air  must  be  at 
least  alx  times  the  pressure  of  gas ;  length  of  burner, 
dtn. ;  inside  bore,  lin.  The  difference  between  this  and 
OrifBn's  is  that  mine  will  bum  as  an  ordinary  Bunsen's 
boroer  without  blast  (Qrifflu's  will  not),  aud  is  therefore 
useful  for  gradually  heating  up  crucibles,  which  are 
liable  to  bo  cracked  with  the  auddon  heat  of  Griffin's 
burner.  By  building  up  a  small  fireclay  furnace  with 
this  homer  I  can  melt  5oz.  or  6oz.  of  18-carat  gold  in 
seven  or  eight  minuto-i.  and  101b.  ainc  in  fifteen  or  six- 
teen minutes.  It  had  tho  advantage  overGriffin'.^  that 
I  can  do  without  blowing,  except  during  the  lost  few 
mlnntes,  and  I  can  leave  it  at  any  time.  Wiien  the  bUtt 
is  pat  on,  the  flame  drops  instantly  to  about  one-fifth 


the  stae,  and  has  a  pale  ragged  appearance,  bat  the  heat 
is  most  intense,  being  snffloient  to  fuse  a  fine  platlna 
wire  held  in  it.  1  have  also  used  it  for  making  small 
steel  forgings  from  ^Ib.  to  lib.  weight.     Fig.  1  is  section 


of  top  of  burner  half  size,  showing  position  of  blast  tubes. 
Fig.  il,  elevation.  1,  3,  8,  blast  lobes ;  a,  gas  pipe ;  b  6, 
air  holes ;  c,  blast  pipe.— Tuos.  Fi^tcbeb. 

[4407.]— MAMMOTH.- 1  am  doubtful  f(  we  have  a 
perfect  skeleton  of  EUpJuu  pn'mipmiu*  in  Great 
Britain,  but  "Natoralist"  will  find  various  bones  and 
an  interesting  series  of  molar  teeth  of  the  great  extinct 
elephant  in  the  Museum  of  the  Royal  College  of  Sur- 
geons, middle  museum,  ground  floor,  Nob.  566  to  661. 
Admission  to  Museum  by  written  order  from  any 
M.R.C.S.— 0-CB-o-LA.     [See  B^mardin't  Utter,  pagf  496). 

[4409.]— TURNING  SPHERES.— "  J.  W."  will  find  a 
description  of  the  lathe  and  rest  he  requires  in  No.  2, 
Vol.  I.  (April  7, 1865).— James  Mabtin. 

[4409.1— SECURING  IRON  CRAMPS.— "  J.  W."  will 
find  snlphnr  a  good  anhstitate  for  lead.— Ou)  Dips. 

[4410.]— TURNING  SPHERES.— For  a  billiard  ball 
tha  ivory  ahould  first  be  driven'into  a  metal  oup  chuck ; 
round  off  the  projecting  end  firs*  with  the  gouge  so  as 
to  leave  it  a  little  larger  than  the  slae  of  the  intended 
ball,  then  work  towards  the  chuck  and  cut  off  with  the 

garting  tool,  as  it  were  into  the  chuck.  Fix  the  rough 
all  so  formed  in  a  boxwood  cup  chuck,  bound  by  a 
strong  metal  ring,  with  an  opening  nearly  equal  to  the 
intended  diameter  of  the  finished  ball.  First  smooth 
down  the  part  where  the  ball  was  cot  off,  then  chuck 
it  at  right  angles  to  its  first  position,  and  carefully 
smooth  over  with  a  fiat  tool  held  horizontally,  re-chuck 
at  right  angles  to  its  Inst  ptuiition,  smooth  auuln  and 
continue  the  process  until  the  tool  meets  with  no  re- 
maining inequalities.  Two  semicircular  templates  may 
be  used  during  the  progress  of  the  work,  one  about 
l-16in.  larger  than  the  required  sise,  for  the  preparatory 
shaping  of  the  piece  (this  will  be  discarded  with 
practice),  and  the  second  the  exact  stxe  for  finishing ;  both 
may  be  cut  from  a  piece  of  sheet-brass  or  zinc.  If  the  box- 
wood chuck  cap  be  truly  turned,  and  the  inside  edge 
chalked,  the  work  may  be  fixed  after  each  change  of 
position  by  a  light  blow  with  the  turning  tool  handle. 
The  ball  is  then  to  be  smoothed  with  fine  rIuss  paper, 
turning  it  in  tho  chuck  as  before,  and  polished  with 
whitening  and  water,  mixed  to  the  consistence  of  cream, 
on  a  piece  of  soft  rag,  the  whitening  being  removed  by 
a  handful  of  fine  ivory  shavings  held  to  the  work  while 
revolving  in  the  lathe.  A  drop  of  sweet  oil  applied  on  a 
rag  give!*  a  brilliant  finish.  If  "  J.  D.  L."  will  practise 
for  a  short  time  on  boxwood  he  will  find  making  a 
billiard  ball  a  comparatively  easy  matter,  and  will 
probably  save  himself  the  trouble  of  fitting  ap  a 
spherical  slide-rest.— T.  W.  Boobd. 

[4411.]— ISOMETRIC AL'DRAWING.— In  reply  to  Mr. 
O'Connor  I  have  not  received  the  information  I  wished 
for,  as  he  will  see  from  a  uery  under  the  nom  de  plume 
of  *'  Isometros"  which  I  sent  for  insertion.  I  am 
also  aware  that  the  angle  is  constant,  and  I  have  not 
read  Mr  Bedford's  papers.  Finally,  I  shall  be  much  obliged 
to  Mr.  O'Connor  if  he  can  assist  mo. — Caju.  J.  H.  Cot- 

THSSSOtf. 

[4412.1— WRITING  INK.— Perhaps  creosote  would 
answer  *'  J.  G.  M.'a  "  purpose.  A  very  small  qaantity 
would  be  safflcieut.— T.  W.  Boobd. 

[4412.1  —WRITING  INK.— I  would  suggest  to  "J.  G.  M.'* 
that  he  has  ink  of  an  Inferior  quality,  or  he  would  not 
have  needed  to  send  his  present  query.  "J.  G.  M." 
may,  however,  improve  what  he  has  by  adding  a  little 
tincture  of  cloves.— J.  Nash. 

[4415.]— CURIOUS  PROBLEM.— If  "Saul  Rymea" 
had  first  defined  "irresistible  force"  and  "immovable 
body,"  he  would,  I  think,  have  seen  that  his  question  is 
logically  absurd.  By  the  first,  I  can  only  suppose  hlin 
to  mean  "matter  moving  wHh  force  so  great  that 
nothing  in  existence  can  stop  it."  As  matter  is  sup- 
posed to  be  impenetrable,  and  therefore  no  two  bodies 
can  occupy  the  same  space  in  the  same  time,  an  "  im- 
moveable "  body  must  be  one  which  will  resist  the 
impact  and  stop  the  motion  of  any  other,  no  matter 
how  great  the  force  by  which  it  is  moved.  Now,  the 
doflnitiou  of  each  of  these  bodies  frmuppoaft  the  non- 
existence of  the  other,  and  it  Is,  I  think,  clear  that  the 
co-existence  of  both  is  abaolat^y  impossible.- Ionobakt 
Ibishvan. 

[44191— WATER  GLASS.-Dry  carbonate  of  soda,  &4 
parts ;  dry  carbonate  of  putush,  70  paris ;  silica,  192 
parts  ;  fuse  together.  Soluble  in  boiling  water.— T.  W. 
Boobo. 

[4491.]— MAKING  FLANNEL  ADHERE  TO  BRASS. 
— I  should  recommend  "A  Sobscriber"  to  try  a  mixture 
of  glue  aud  ro^lu.- Au  Initio. 

[4434.1— COFFEY'S  STILL.— There  is  a  description 
of  thin  still  iu  "  Miller's  Chemistry,"  Vol.  I.,  p.  .109  (8rd 
edition).     See   also  "  Vre's  Dictionary  of  Mines   and 


Manufactures,**  and  **  Watts's  Dictionary  of  Chemistry.'* 
I  bhould  think  it  was  totaUy  unfitted  for  raising  steam, 
seeing  that  it  is  specially  designed  for  the  condensation 
of  vapours. — An  Associate  of  tub  Rotai.  School  op 
Mines. 

[4436.1— MALLEABLE  ^AST  IRON.— Dr.  Percy's 
"  Iron  aud  Steel "  is  out  of  print,  and  can  only 
be  purchased  at  an  advance  of  two  or  three  pounds 
opon  the  published  price.  Most  public  librariea 
possess  a  copv  of  it.  Mudie's  have  two  or  more. 
Cumberland  hematite  pig  iron  should  make  good 
malleable  castings  without  previous  refining,  bat  other 
imparer  brands  would  require  refining.  Why  not  pur- 
chase old  cast  iron  of  good  quality  ?  It  would  be  cheaper 
than  to  make  it   on  a  small  scue.    A  good  flux  for  a 

Jiretty  good  hematite,  such  as  the  Ulverstone,  is  as 
oUows:- 2  glass,  free  from  lead  or  iron;  S  lime. 
Another:— 2|  parts  lime ;  2  parts  Kaolin  or  china  olay  ; 
half  part  sand.  Shale  or  fireclay  may  be  substituted  for 
the  china  clay,  and  thus  have  the  advantage  of  being 
much  cheaper.  I  have  proved  them  many  times  iu 
assaying.  Floor  spar  and  lime  would  form  a  good  flax 
wiUi  the  addition  of  sOlca.  I  do  not  know  the  qnantt- 
tiea,  bottbey  ooold  be  easily  ascertained  by  trial.  The 
slag  produced  should  be  nearly  coloarlesa,  of  a  green 
tiat,  and  well  fused.  If  there  be  an  excess  of  lime  it 
will  be  porcelainous.  You  can  purchase  the  abstracts  of 
specifications. — Am  Absooiats  of  thb  Royai.  School 
or  Mines. 

[4426.]— MALLEABLE  CAST  IRON.— Percy's  work 
is,  I  believe,  out  of  print,  and  can  only  be  obtained 
second  hand  at  considerably  more  thou  the  pnblished 

frice;  Spons,  of  Charing  Cross,  would  be  a  likely  place, 
know  they  had  a  copy  lately.  The  patent  specifica- 
tions could  be  obtained  by  seudingthe  price,  or  tlirongh 
a  bookseller,  hut  the  numbers  would  nave  to  be  ascer- 
tained and  given.  Any  good  pig-iron  will  prodnce  tha 
so-called  malleable  castijogs.  limestone  is  used  ae  a 
flux  in  cupolas  principally  to  combine  with  the  sand 
adhering  to  the  pigs,  and  to  act  on  tho  ashes  where  ooko 
is  used.  Fluor  spar  is  of  ver)-  doubtful  utility.  Its  prin- 
cipal action  in  fumaoes  is  apparently  to  render  the  sUg 
or  cinder  more  freely  fuaible;  but  if  lime  or  other 
base  were  deficient  it  would  no  doubt  act  on  the 
silica  itself,  and  iu  any  case  be   apt  to  injure  the  lining. 

— SlOMA. 

[4427.1— CASE|HARDENINO.— Charred  sheep  shanks 
is  the  very  best  material  for  case  hardening ;  if  these 
are  broken  np  and  placed  in  a  aheet-iron  box,  luted  with 
clay,  he  will  have  no  scaling  of  his  work.— R.  N. 

[4437.1— FLUORIC  ACID.— It  is  highly  probable  that 
fluoric  Qoid  is  made  in  America,  since  fluor  s  par  occurs  at 
several  places  in  America.  According  to  Dana,  the  fol- 
lowing are  amongst  the  localities  which  provide  it, 
none,  I  believe,  very  abundantly :  at  Miukelonge  Lake, 
St.  Lawrence  Cg.,  N.Y. ;  at  Westmoreland,  N.H.  i  Putney, 
St.  Lockport,  N.Y. ;  and  Shawneetown,  on  the  Ohio.- An 
Assogxatb  or  thb  Rotal  School  or  Mimbs. 

[4444.]— JELLY-FISH  IN  STONE,- The  greenish-yel- 
low veins  and  markings  in  the  granite  slabs  are  probably 
of  Epidote— a  mineral  which  often  occurs,  in  this  way. 
It  is  a  compound  silicate  of  rather  complex  and  varied 
composition.  I  need  hardly  say  that  no  fossils  at  all 
have  been  found  in  granite,  and  it  is  utterly  impossible 
that  such  an  organism  aa  a  Meudsa  could  be.  Granite  U 
the  most  highly  metamorphosed  rock  with  which  we 
are  acquainted.— A»  Assocxatx  or  tub  Royal  School 
or  Mines. 

[4445.1  —  ASPHALTS  FOR  GARDEN  PATHS.  — 
"  Sabbas  "  will  find  the  following  a  very  simple,  cheap, 
and  durable  method ;— Procure  a  suflSolent  quantity  of 
stone  broken  rather  fine ;  spread  it  out,  basin  fasmoD, 
and  into  the  basin  pour  some  heated  tar;  mix  well. 
Then  lay  over  your  paths  smoothly,  sprinkle  powdered 
quick  lime  over  the  top,  and  roll. — J.  Nash. 

[4449.]  —  RESTORING  THE  FRESHNESS  TO 
FILTERED  WATER.— Perhaps  the  flatness  may  be  re- 
moved by  aerating  the  water;  uds  may  be  done  by  allow- 
ing It  to  fall  from  a  height,  aav  aiz  or  more  feet,  in  a 
thin  stream,  or  In  a  drop.— Am  Asbociatb  or  thb  Royal 
School  or  Miifxs. 

[4450.]— BATTERIES.— "A  New  Subscriber's"  quea- 
tlons  are  acaroely  fair  to  old  readers  or  myself,  as  all 
the  points  he  asks  for  have  been  recentlv  fully  examined 
by  me.  If  ho  has  not  got  them  he  had  best  send  to  your 
office  for  Nos.  267, 270,  and  276,  which  will,  I  hope,  give 
him  all  he  wants  in  an  answer  like  this.  The  arrange- 
ment of  the  plates  is  a  mere  matter  of  economy ;  in  the 
Smeo  one  silver  plate  Is  used,  because  it  is  clear ;  but  the 
Einc  is  really  best  in  the  middle  as  in  the  bichromate. 
The  Smee  is  the  best  for  electrotyplng ;  the  bichromate 
for  working  a  coil ;  so  that  each  has  advantagea  over  the 
other.  In  the  bichromate  and  in  all  batteries  the  zinc 
ought  to  be  amalgamated. — Siu'Xa. 

[4451.]— MOULDS  OF  COINS.— I  have  found  a  mix- 
ture of  equal  parta  of  spermaceti,  stearine,  and  wax, 
with  a  small  quantity  of  rotten  stone,  to  give  good 
results.  Fusible  metal,  gelatine,  and  sulphur  may  also 
be  used.— T.  W.  Boobd. 

[4452.]— LIGHTNING  CONDUCTOR.— "Iron**  must 
get  a  pointed  steel  rod  for  the  attractor,  about  8ft.  in 
length,  and  then  must  procure  enough  fin.  iron  wire  to 
come  from  the  attractor  to  the  ground.  This  must  not 
be  allowed  to  touch  the  wall  of  the  house,  hut  be  passed 
through  broken  bottle  necks,  which  are  fastened  to  the 
wall  by  staples.  The  attractor  must  be  fastened  to  the 
iron  wire,  and  supporied  without  metallic  connection 
with  the  wall.  'The  other  end  of  the  iron  wire  is 
fastened  to  a  piece  of  iron  plate,  and  burled  about  1ft. 
deep  in  the  earth.  The  conductor  will  now  be  complete. 
The  lightning  will  pass  down  into  the  earih  without 
touching  the  house,  if  care  is  taken  not  to  allow  nu\ 
part  of  the  conductor  to  touch  the  house,  except  through 
tho  bottle  necks.- F.  Walkxb. 

[4452.]- LIGHTNING  CONDUCTOR.— Of  aU  mate- 
rials copper  is  the  best,  and  prorided  the  conductor 
contains  sufficient  Bur/aee,  it  matters  not  how  it  is 
fastened  to  the  house.  It  may  be  carried  through  the 
house  or  built  Into  the  walls,  and  will  do  its  duty,  so 
long  as  it  is  taken  deep  enough  into  tho  ground  to  In- 
sure its  alwas^s  being  in  a  muist  placo.  I  use  a  copper 
band  nearly  41n,  wide  ;  but  the  wire  rope  is  very  good, 
and  can  be  had  ready  for  fixing  at   Newall's,  iu  the 
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Strand,  ftt.  I  think,  U.  per  foot,  bead  and  cramps  In- 
clnded.— Q.  Torke. 

[4456.]— PLUMBAGO  BOTTLE  BATTERY.— I  rather 
wonder  the  qoerist  was  noi  enbiected  to  tho  6d.  tax; 
however,  hU  quefiiion  being  inserted,  X  suppose  ho  will 

Set  my  reply.  ElUot  Brothers,  the  instrument  makers, 
traod,  near  Charlcg  OroM,  are,  I  beliere,  the  agents 
for  Fanres's  battery;  and  the  price  4b.  or  4b.  6d.;  bat  I 
do  not  know  if  this'inchides  the  aincs,  fto. — Bioxa. 


QUEEIES. 


f44«4.1— THE  MANGANESE  BATTERY.  —  If  Dr. 

Stune  i«  still  a  reader  of  oar  juumal  will  he  kindly  state 
whether  the  manganese  battery  he  described  lu  these 
pages  about  two  years  ago  Is  stul  at  work,  and  whether 
ne  has  found  it  satisfactory  ;  likewise  his  experience  in 
the  matter  ?— U.  D. 

(4465.]— TRACING  PAPER.— How  can  I  make  some 
tracing  paper,  and  the  carbonic  papers  that  are  used  by 
Hold  "  writers  ?— H-  U. 


[4466.]— CLEANING  PRINTS.— Can  anyone  tell  me 
how  to  clean  prints  that  are  aofled,  such  as  steel  engrav- 
ings, Ac.  ? — Bebap. 

r«67.]— IMPRESSIONS  FROM  PRINTS.-How  can 

1  take  an  **  impression  '*  from  a  print  ?—Sabbas. 

[4468.]— MAGNETIC  BATTERY.— " Ignorant  IriKh- 
man"  (p.  468),  in  reply  to  my  query,  mentions  the  mng- 
neto-electric  battery.  I  would  ask  him  to  oblige  by 
giving  H  further  description,  with  sketchof  thesame,  as 
most  probably  that  will  best  suit  my  purpose  ;  more  ho 
that  the  magnetic  battery  which  he  goes  on  to  say  will 
not  produce  a  oorrent,  the  especial  object  at  which  I 
am  aiming.— BaaiBo. 

[4469.]— NEW  DYE  WOOD.— I  read  in  a  German  re- 
view  that  Hesgrs.  Walker  &  Co.,  ManseU-Rtrcet,  Aldgate, 
London,  have  introduced  a  new  dye,  extracted  from  a 
kind  of  W(K>d  very  common  In  Africa  and  in  the  West 
Indies.  This  colour  Is  said  to  be  extremely  fasl,  and 
equal  In  la^tre,  &c.,  to  aniline  colours.  I  wish  a  few 
more  particulars,  name  of  wood,  &c.— Bkrnabj>ik. 

[4470.]  — REMAK  BATTERY.-Coold  any  kind  brother 
reader  favour  ue  with  deaoription  of  thia  battery  ?— 
Edkel. 

[4471.]— INSULATING  VARNISH.— I  tried  to  cover 
copper  wire,  after  having  sulphurated  it,  with  a  coating 
of  shellac,  then  with  gutta  percha  dissolved  in  bcuziuc, 
but  my  coating  wan  never  solid  enough.  Would  any  cor- 
respondent  afford  me  assistance  In  improving  my  pro- 
cess ?— IjfSCLATOB. 

[4472.]— BRITANNIA  METAL  TEAPOT.— Can   any 

reader  tell  me  how  to  solder  a  spout  on  a  Britannia  metal 
teapot  without  soldering-iron  or  blow-pipo7  I  have 
been  told  that  whore  Britannia  metal  teapots  are  made 
DO  soldering-iron  or  blow-pipe  is  used. — J.  B b. 

[4478.]— INTENSITY  COIL.— lam  making  an  inten- 
sity coU  according  to  Dyer^s  instmctlons,  1"  primary 


(16),  4"  secondary  (89);  but  I  find  the  winding  on  of  the 
wire  very  tedious ;  is  there  a  quicker  mode  of  wind 


S. 


f  ng  ?  Is  there  a  possibility  of  overdoing  the  iusnlatlon  ? 
I  give  each  layer  a  coat  of  aheUac  vamlsh,  three  layers 
of  G.  P.  tioHue,  and  one  of  tissue  paper.  Although  I  have 
only  two  layers  on,  it  gives  a  shock  not  to  he  borne  at 
all  comfortable.- R.  F.  D. 

[4474.]— HORSE  POWER.— Will  some  brother  me- 
chanic kindly  give  me  a  simple  formula  for  ascertaining 
the  horse  power  of  an  engine  by  the  diameter  of  acylin- 
dor  7  or  if  he  could  recommend  a  good  work  on  the  subject 
I  shoaldfecl  obliged.— E.  Wellabd. 

— 14475.]— THE  JERSEY  TIQEB.— WiU  some  kind 
brother  reader  please  to  inform  me  whether  the  Jersey 
tiger,  a  species  of  moth,  can  bo  truly  considered  a 
BritiHh  epeciea  ?— J.  J.  M'Cabtky. 

[4476.]  —  TEMPERAMENT  OP  ENGLISH  CON- 
CERTINA.—[  shall  bo  .obliged  if  a  brother  subscriber 
can  tell  me  how  to  set  the  bearing  (for  tuning)  tho 
English  concertina,  it  not  being  tuned  to  equal  tem- 
perament, there  being  A  flats  and  G  sharps,  and 
I>  sharps,  and  E  flats.- CoHCERTrNtST. 

[4477.]— BOOKS.— Will  some  brother  reader  kindly 
inform  roe  of  a  ^uod  and  reliable  book  on  the  breeding 
of  dogs,  their  diHeases  and  cures ;  also  a  book  on  ox- 
tension  motions,  acii  used  in  the  army,  stating  publishers' 
name,  and  price  of  each?  I  shall  feel  very  gratefuL— A 
Chip. 

[447a]— BLUE  WRITING  INK  OR  FLUID.— Wm 
any  of  your  numeronn  practical  readers  kindly  furnish 
me  with  a  tried  receipt  for  making'  pood  unchftogcnble 
blue  writing  ink,  or  fluid,  which  will  dry  quickly,  and 
may  be  used  either  with  quill  or  steel  pens?— Lex. 

[4479.1— COLLODION.— When  I  pour  my  collodion  on 
the  plate  and  return  it  into  the  bottle  again  It  forms 
into  ridKc-f,  and  seems  cracked.  How  can  I  remedy  this? 

— W.  CBAWI.EY. 

[448D.I— COW-MILKING  MACHINE.— Can  any  reader 
give  mo  information  respecting  the  above?  It  was  ex- 
hibited in  tho  1862  Exhibition  bv  Messrs.  Sanborn  &  Co., 
of  99,  Cbeaptiido,  who  appear  to  have  removed  from  that 
addresf*  since  then.  Does  the  machine  answer  its  pur- 
pose, and  where  can  it  be  obtained,  either  in  England  or 
the    Utiitad   States,  and  what  is  the  price?— Kaksas 

EUIOBANT. 

[Experience  proved  the  machine  referred  to  by 
*'  Kansas  Emigrant'*  to  be  a  failure.— Ed.  E.  U.] 

[4481.)— ADIFFICULTY.- wm  some  reader  clear  ap 
ndiffici^ty  ofmloe  respecting  tho  use  of  the  screw  at  the 
bottom  of  the  barometer  ?  I  read  Uie  fcdlowfaig  passage 
to  a  friend,  a  maker  of  barometers : — **  In  other  forms  of 
the  barometer,  the  mercury  in  the  cistern  is  always 
mnintitiiicd  ut  the  same  leveL  for  which  purpose  the 
ci^trrn  is  formed  partly  of  leather,  so  that,  by  means  of 
a  Hcrew  at  the  bottom,  the  surface  or  thn  mereury  may 
always  tie  adjusted  to  the  neutral  point  before  taking  an 
observation' —(**  Cyclopaedia  of  Useful  Arts  and  Mann- 
factorcBi"  edited  by  C.  Tomlinson,  Art.  Barometer,  page 


lOS,  VuL  I).  Uy  friend  said  he  did  not  believe  it.  The 
use  of  the  screw,  he  maintained,  was  merely  for  travel 
ling  puriioses,  tu  prevent  the  cuncudsion  of  mercory  and 
tube.  Still,  I  bold  tu  TomIia]M>n,  but  I  have  not  the 
least  idea  of  how  to  manage  or  adjust  the  screw.  I 
should  be  very  thankful  for  the  least  information  on  this 
point.— T.  A.  BuaoK. 

[4483.]— OVAL.— Will    any    ot    your    correspondents 

g've  me  imttructions  for  making  an  egg-shaped  oval,  and 
form  me  why  it  is  not  given  in  worku  of  geometry  ? — 
John  Babtom. 

[4488.]— DEEP  SEA  SOUNDINGS.— WiU  some  corre- 
spondeTit  write  a  deiMrription  of  the  most  Improved 
apparaturi  used  in  deep  tiea  HonndlngK,  and  what  particular 
apparatus  has  been  used  in  the  late  Admiralty  Surveys. 
Also  a  brief  account  of  the  method  adopted  to  discover 
the  force  and  direction  of  under  currents  at  sea  ?  An 
early  answef  will  oblige.— Psi. 

f44&4.]_BUN8EN'8  BATTERY.— Will  some  friend 
tell  me  which  is  the  best  wa^  to  cat  carbon  blockti  for  a 
BunBcn  battery  ?  alto  what  size  of  induction  coil  will  do 
to  show  to  a  good  efliect  all  the  vacuum  tubes ;  what  length 
of  wire,  Ac? — An  Old  Sl'sscbibsk. 

[4485.1— OXYGEN  HOLDER.— Wffl  some  one  of  our 
subscribers  give  me  any  Informntion  as  to  whether  there 
is  any  other  arraDgeraent  for  storing  oxygen  gas  for 
nseof  lantern  than  gas  bag  and  prccbure boards?  If  I 
remember  ri(;ht  I  read  of  something  nf  the  kind  made  by 
a  Mr.  8.  Highley,  of  London.  I  believe  ft  consists  of 
a  cylindrical  box  made  of  sheet  iron.  I  hope  to  see  a 
reply  from  some  one.— Gasholder. 

[4486.1— SHORTHAND.— wm  one  of  your  shorthand 
corroHpondents  be  hind  enough  to  say  which  KVHtem  of 
sborihand  mo^t  rer-cuibleii  Gurney's  »y!>teih?— T.  S.  H. 

[44871- BURNT  CLAY —Why  does  clay  when  burnt 
turn  red? — YorwuHTLB. 

t448ai-MOURNING  PAPER. —Will  sny  brother 
reader  oblige  mo  with  iustructions  for  black  bordering 
note  paper  and  envelopes ;  and  likewise  inform  me  of 
the  varnish  used  for  relief  stamping  f- Stationeb. 

[4489.]  —TURNING  COPPER.— Can  any  of  your  corre- 
spondents inform  me  how  to  avoid  the  dragon  the  tool 
iu  turning  copi>er  with  a  tool  of  large  cutting  surface : 
i.  ^.,  some  better  method  than  cooling  by  the  dropping  of 
water  in  the  ordinary  way?— TruKEB. 

[4490.]— WELDING  CAST  STEEL.— Will  some  one 
oblige  by  stating  the  best  process  for  welding  cast-steel? 
— T.  O.  B. 

[4491.]— THE  TELESCOPE.-Can  any  reader,  in- 
terested in  the  subject  of  tlie  telescope,  favour  me  with  a 
method  for  clamping  the  draM-tube  of  a  3tn.  aehromatic, 
so  as  to  retain  any  pariicnlar  focus? — Lakcastuian. 

[4492-1— RAISING  WATER.— I  shouM  be  very  thank- 
ful it  some  practical  man  would  give  roe  information  ia 
the  following  matter:— A  friend  in  the  country  ha8  a 
well  about  'JSati.  deep,  from  which  he  obtains  water  by 
cvUndrical  iron  buckctH  hung  on  an  endless  chain,  after 
the  manner  of  a  dredt^ing  macliine.  The  motive  power 
in  a  vertical  tread-uilll  driven  by  a  donkey.  Owing  to 
the  tremendous  wear  and  tear  of  tlic  oham  (which  has 
caused  it  to  elongate  about  20ft.  in  five  yoars)  constant 
hitches  and  breakaKes  occur;  In  such  frequency,  indeed, 
that  my  friend  intends  to  abandon  the  present  systoin 
and  to  adopt  the  old  way  of  raising  water  by  two 
alternately  rising  huckotf).  Tliii  will  ueccKsitato  two 
ci8tem»,  one  each  tilde,  aud  other  minor  alteratiouH  ;  Ik- 
Is,  however,  most  anxious  to  preserve  the  present  motive 
power.  Now,  as  the  action  requires  to  be  reversed  each 
time  a  bucket  reacbefl  tho  top.  and  as  this  contitant  re- 
versal cannot  be  obtained  by  stopping  tlio  doiikoy  and 
turning  him  round,  what  wjil  be  tne  simplest  arrange- 
ment for  obtaining  the  desired  action  of  the  horizontal 
spindle  of  the  tread-mill  f  I  Hhould  aUo  be  ulad  to  hear 
whether  a  very  stoat  vulcanized  India  rubber  band  (of 
course  purposely  made  and  with  layers  of  Unea)  would 
prove  Htrong  enondh  to  be  snbMtitutcd  for  the  iron  chain, 
which  is  a  tremendous  weight  to  fish  up  from  the  bottom 
in  case  of  any  fracture. — A.  C.  G. 

[4493.]— COIL.— TO  "  SIGMA."- My  best  thanks  to 
"  Sigma**  for  noticiuc*  my  query,  and  will  he  kindly 
describe  how  to  cou^truct  tho  commutator  for  Sfudin^ 
tho  secondary  current  In  one  direction  only  ?  The  fu- 
formatioL  I  sought  for  was  to  enable  me  to  graduate  the 
tube  that  slides  over  the  core,  so  that  each  division 
should  bo  an  equal  increase  in  power,  as  I  fijid  that  the 
power  increutfes  in  a  greater  ratio  than  the  tube  Is  drawn 
ont,  and  I  do  nut  know  what  that  ratio  Is.  Pigotts,  of 
Piccadilly,  has  the  tube  of  his  atmospheric  battery 
divided  to  do  it,  but  I  should  like  to  know  the  rule  by 
which  it  is  done.  Will  "  Sigma,"  at  his  carlicflt  con- 
venience, tell  mo  how  to  construct  a  tangent  galvano- 
meter; also  what  a  British  unit  is  ?  I  know  the  Varley 
unit.— R.  N. 

[4494.]— DISSOLVING  RESIN.— WIU  any  one  inform 
me  how  I  can  dissolve  resin  without  the  use  of  spirits 
or  oils?  I  want  t»  mix  it  with  paste,  so  as  to  make  it 
very  strong,  as  I  use  a  great  quantity  of  paste. — Thos. 
Grist. 

[4495.]- IRIS  DIAPHRAGM.— I  should  feel  greatly 
obliged  If  "F.R.A.S.,"  Mr.  Proctor,  or  any  other  of  your 
talented  correnpondentK  would  give  me,  through  yoor 
columoti  (and  with  your  kind  permi>«sion)  a  sketch  or  de- 
scription of  the  principle  on  which  the  above  diaphragm 
is  constructed  for  the  application  to  telescopes,  photo- 
graphic lenses,  &c. — Ukit, 

[4496.1— COPPER  COIN.— Will  some  of  your  readers 
kindly  inform  me  what  the  following  copper  coin  is: — 
Obv.  :  "  A  F  "  in  monocram,  surmounted  with  a  crown, 
a  smaller  crown  at  each  side,  and  ono  below;  rev:  two 
arrows  crossed,  dividinFt  "  I.  O  R.  S.  M."  a  crown  above; 
"1769  "  below.— E.  A.  Burnbll. 

[4197.] -ENGRAVING  BALANCE  METAL  PLATES. 
— I  should  feel  much  obliged  if  you,  or  one  of  the  readers 
of  your  magazine,  can  tell  me  how  to  get  rid  of  the 
"burr"  canned  by  tho  "graver"  without  in  the  Uast 
dulling  the  brightness  of  the  plate.  I  have  tried  a 
scraper,  bat  these  plates  irikow  tho  least  touch. — Am 
Ahateub. 

[4498.]— EXHAUSTED  ELECTRICAL  TUBES.— I 
have  seen  several  large  glass  tubeq.  2in.  or  Sin.  in  dia- 
meter, and  four  uf  5ft.  lung,  which  are  u^ed  for  showing 
tho  passage  of  a  spark  throogh  rarcdcd  air.    They  are 


clothed  at  both  cods  by  hfimiwVwn- 
permanently  exhaosiad,  no   niV. 
anyone  tell  me  bow  thex  axv  isa^ 
stand  how  the  caps  can  be  pot  ■<>  •  - 
air,  or  how  the  tube  i«  exJx»o«te4. 
only  by  the  cap. — Icmob-ajt 

[4499.]— FOUL    AIR.— WTiat 
air  '*  in  wells  and  otter  pl»oe^  andi 
—Jab.  Sykons. 

(450ai— SILVER  THIMBLES.- 
oilver  thimbles  that  haTo    been  eus.! 
have  lost  their  whitoneaa  ? — A.  T.  H,| 

[4fi01.}— REWINO      MACHIKBa 

"J.  G."  for  his  kind  rvply    (SSSSi, 
required,  and  therefore  oaaM*  t 
posed  to  understand  it  wmm  eailad  i 
alterations  and  trials,  arrived  at 
that  the  hole  in  the  cotton  reed  vi 
fore  oceatdonally  altered  ihm  tenaioq 
was  wound  around  the  spiH.      It  i 
anything  stiff  with  plenty  *»f  dress 
of  coarse  silecia  it  is  completely  r 
bad  as  before  (see  No.  37^.  Jal^  » 
professor  stitch  it,  and  I  coruader  buj 
factory.    What  part  would  b«  mo«t  £| 
correctlv,  supposing  I  took  it  t^  j 
hook  deiacbod  from  the  rest  7 — H. 

(4503.1— ZOOPHYTES.— How  CM  If 
for  mounting,  as  some  preparative  t 
them?- A- L,  B. 

[4508.]— MENSURATION  OP  SUPER 
thettuee  aides  of  a  thrve-sided  t 


A  B  =  a-3.  B  C  =   7-6,  and  A  C   =  4i.  »i4 

your  readers  give  me  the  working  anm  tkiw^'  i 
cinlly  how  the  square  root  U  wurkedv«lta» 
T.  W.  H. 

[4504.1— ELLIPSES.— I  ahotUd  b«  m*^  «»  - 
of  tho  corre^ipondeuts  of  your  ctreil««  *t-  ^  I 
toll  mo  of  any  simple  instrument  for  dcvr'— -*% 
and  how  it  could  be  made.  — Skuu. 

[4505.1— PENS.-I  write  a  great  d«Le*«>- 
write  very  rapidly,  I  am  alwaya  both^^M  V  .  » 
None  suit  me — qmll,  steel,  bone,  rU-sa  4t  *  i."  • 
the  substitutCH  in  pencil  style  :  the?  »  -  » 
pencils.    After  all,  are  not  ^m  dut4  i»^'«  ei<=> 

S'ocess?  Can  nobody  improve  un  is  ?  Isi-* 
r.  Needham,  gunmaker,  who  inlnds^ii^' 
gold  pencil  case,  the  Ini«ide  b«Ui|{  allftiUu'' 
or  so,  but  the  ink  caked  at  the  pi>iat.  sw*" 
yet  "  not  the  thing."  The  black  of  tbt  m-m^ 
Ac.,  is  too  indistinct.  Could  there  b*i*»*^ 


act  cliemically  on  the  paper,  witbust  I — 
marking-ink  doe*«  not  injure  linea'    ^* 
lolid  not  fluid  affair.     Still  hotter 
piano  keys,  letters  and  capitals,  ft^ 
away  and  print  yoriV  "  copy,"     L« 
trivonce  among  tne  fossil  projeoisr* 
GncKL. 

[4506.1— WATER  BAROMETEK-^«tt''>=^ 

condescend  to  say  whether  it  woaMVt.'&^»** 
to  rtupply  the  like,  at  snch  and  such  i  p«*  2.  **■* 
is  it  to  be  got  by  one  who  has  enoogh  iw  bw?**'  * 
not  time  for  even  such  an  Interesting  woi'-^s^^^ 

[4507.1- MUSHROOM  CULTURE. -I  kwi»<^ 
box  1ft.  deep,  14In.  long,  and  lOin.  wide,  haltd^^■ 
in  which  potatoes  have  been  grown.  U  I  l^"*"* 
mould  and  put  some  mu<throom  spawn  ia^s^T^' 
top  of  my  boilers,  will  it  grow  musbroniztt  *t&«" 
dnng  ?  The  boilers  are  at  work  dailv,  SitnAiy«^ 
— W.  Reed. 

[4606.]— TO  "INDUCTORIUM."— My  be«i« 
for  tho  description  of  what  I  lave  alvay»c«^ 
the  best  form  of  intensity  col  < ;  but,  tbexk,  b«^ 
the  penalty  of  the  Patent  Law  •.  as  it  i-*  preo«i 
coil  Mr.  Apps,  of  the  Strand,  ^'  .  s  as  his-  patrJ 
and  the  model  ot  tho  one  be  mi  !<  for  the  Pcdytx 
And  all  amateurs  may  not  know  .  I.iit  they  cAnw<t 
make  a  patented  article  even  t^  r  themselT^j^ 
"Indnctorium"  add  to  our  oblt^iitlons  by  «tati 
size  of  Mh  secondary  wire  and  tlic  boat  wmy  of 
it;  also  size  of  soft  iron  wire  for  ■  one  or  bond 
if  some  of  the  indnctire  power  Is  not  lo«t  by 
iin.  between  the  primarv  and  acooudary,  i^^  i 
tube,  ^tn.  for  ring  ?— R.  N. 

[4509.1— BRASS  TUBES.— Win  some  reader 
how  to  brighten  bras^  tabes  wheutamlabedL,  mod 
keep  them  bright  ?  also  the  best  means  of  sx. 
polished  brass  to  polished  brass.— Huuiurv. 

[4510.]— SARDINES.— How  are  sardines  euro 
I  can  catch  large  quantities  of  river  tlsti — ruacl 
perch,  &c,,  I  »hould  be  glad  of  some  means  of 
them ;  Uke  sardines.-*OxoNlAH. 

[4511.]— WEIGHT  OF  BALL.— How  can  I  oM 
weight  of  a  cast-iron  ball  or  wrought  say,  7in.  di 
and  what  length  of  ^  In.  round  wire  can  I  obtaii 
thesame?  Will  the  answerer  kindly  give  his  i 
well  as  the  answer?  By  inserting  these  in  your  d< 
answeringtho  former,  if  possible,  yon  will  greatly 
— Ralph  williax s. 

[4512.]— REVOLUTIONS  OF  BLAST  FAN.— I 
impos'^ible  to  count  the  number  of  revolutions  of 
fan,  will  ono  of  your  many  readers  give  me  the  r 
obtaining  the  same  ?  There  is  ono  by  the  dilfen 
diameters  of  the  two  pulleys,  but  I  have  forgot 
and  should  bo  obliged  to  any  friend  who  can  inioi 
through  your  columns.— Ralph. 

(46ia]— HORSE-POWER.— 1.  The  steam  pres< 
a  given  boiler  being  (as  indicated  by  an  open  ma 
gauge)  60lb.  per  square  Inch  (i.c.,  supporuug  a  si 
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''ui^.  omn  of  138'81n.  hi  belRhi,  and  abore  ban 
■'"iMtij.  ^be  boiler  is  cold),  It  i«  deaired  to  know  if  the 
'  ■■'  '-tC  a  I  fer  of  a  rum-tonirnting  steam  engine  in  con- 
'"'""tii~  ^  '•«-.  worked  by  this  boiler,  is  correctly 
'•'ion^j     bftbe  following  tormola  :— 


'".>li» 


«H- 


saooo 


,  '^''*'''u<»  ia  the  theoretic  R  of  th  o  area  of  piston  in 
' '  '" '^>-       lea  ;  s,  the  stenm  pressure,  a»  obtaintd  abort ; 

""  -*ttrn  -»'"<'''y  "'  P'BtoOi  in  leel,  per  minute  ;  or  il  it 
•j.-'i,.     -(ceasarrtostateandworkthefornmla  thus:— 


•■•lie 


»•■«! 


-<Klrtt 


88000 


,  '  ^'  a  inet  from  tbe  steam  prmmtre,  u  Indicated  by 
•<  <M  kr—ay  ffaage,  still  the  atmospheric  pressure  (p  ill 

'  Mi.r<a, .  I)  of  ISIb.  Docs  not  the  open  merourjr  gauge  give 

■-  ^^  u:  :^  ,fe  already  tu  above  the  atmoepkertc  reeUianer, 

'  ^  ■'  I  J, .,'  ander  it  incorrect  to  subtract  p  ?       2.    Under 

-Ci  u..'  amatanoes,  wonld  it  be  correct  in  the  case  of 

'  ^'■•ai  "  engine  to  state  the  formula  tor  theoretic  B, 
*  **' J  »!,      :— 

•Ail    '  /(«  +  p)> 

'"*«».(.  "-      83000 

il  »!•  mr*^  •»  before,  tbe  pressure,  as  indicated  byopen  mer- 

-if-    ~  "f*-  ^  Ho* is tlie(*«or<r*l<!RofBoompound double 

'    I  •V'^ '  ^  {high  or  low  pressare)  condensing  steam  engine 

■'   ''*^'X?     <}{ven  boiler  presaure,  as  before,  =  601b. 

/'>opHTT^.  3r  sqaaro  incb(as  ijidicated  byanop/a  mercurial 

"^i  1,  ^^J'reapectivclx  l^in.  and    36in.  diameter,  stroke 

L  i>     '    '  •aou)  3ft.,  ronolutions  56,  ue.,  speed  of  pistons, 

, .  -  minute ;  steam  used  to  full  stroke  in  higb 

''-^  ^  ^i*"    «rUnder,  and,  for  simplicity  sake,  no  account  to 

t'l'ifiL^ui  of  eondeuaer  back  pressure.     A  clear  and  full 

the  foregoing  would  much  oblige  one  of  your 

q^ctfol  of  readers,  who  signs  himself  what  he 

<_ — ^A  Wouuiia  EsaiHKXB. 


TIMOTIOED   QUEBIES. 


5  tvre,  if  any  query  remains  unanswered  for  four 

^  we  shall  insert  the  number  and  subject  of  the 

tn  this  list,  where  it  will  remain  for  two  weeks,  if 

;*'  roTlonsly  replied  to.     We  trust  onr  readers  will 

., .'    n-er  tbe  list,  and  send  what  information  they  can 

•  benefit  of  their  fellow-contributors. 


ce  onr  last  George  Macrae  has  answered  8766; 
■iQi.t-«,"  8963;  "D.  O.,'  8982;  "T.  A.,"  1014;  "  Saul 
l..-,.i»."  *H3;  "J.  G.,"  8919:  "Matrix,"  8815,1040; 
',.  ■.  t;,"  8*92;  '-Sigma,"  lOO,  4076,  410ai  J.  Nush, 
.'.•^  •  ;  "D.W.L.,"  llil. 
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STBUPS  FOR  SODA  WATER.* 

BIlfPLS  BTSDP. 

TAKE  ot  Whits  sngar,  14  pounds  (com.) 
Water,  1  gallon. 
DiasolT*  with  the  aid  of  a  gentle  heat,  strain,  and 
iTlien  eoldadd  the  white  of  two  eggs,  previously  rubbed 
wlta  a  portion  of  the  syrup,  and  miied  thoroughly  by 

The  egg  albmnen  is  added  to  prodoce  troth. 

LKMOK  BTBUP. 

Take  of  Oil  of  lemon,  15  drops. 
Citric  acid,  10  drachma. 
Simple  syrup,  1  gallon. 
Rab  the  oU  of  lemon  with  the  acid,  add  a  small  per 
tloQ  ot  synip,  and  mix. 

ORANOB  RBCP. 

Take  ot  Oil  ot  orange,  80  drops. 
Tartaric  acid,  4  drachms. 
Simple  syrup,  1  gallon. 
HU  as  abovi. 

•  ftQta  the  Pharmacitt  (GUcafo.) 


TiSTLLA  STBCP. 

Take  of  Fid.  Ext.  vanilla,  I  ounce. 
Citric  acid,  1      „ 

Simple  syrup,  1  gallon. 
Bub  the  acid  with  a  portion  of  syrup,  add  ext.  vanilla, 
and  mix. 

OIKOKB  BTBDP. 

Take  ot  Tinct.  ginger,  4  ounces. 

>Vhite  sugar,  7  pounds  (com.) 
Water,  ^  gallon. 
Heat  the  sngar  and  water  until  the  sngar  is  dissolved, 
raise  to  the  l>oiling  point,  then  gisdnally  add  the  tinct. 
ginger,  stirring  briskly  after  each  addition. 

8TBCP  SABSAPARILLA. 

Take  of  Simple  sj-rup,  1  gallon. 

Conip.  nyr.  ».trsap.  aH.  lib. 
Powd.  Ext.  licorice,  1  ounce. 
Oil  sassafras. 

OU  wintergreen,  aa,  15  drops. 
Oil  anise,  10     „ 

Bub  the  oils  with  powdered  licorice,  add  a  portion  ot 
syrup,  rub  smoothly,  aud  mix  the  whole  together  by 
agitation. 

OBOEAT  STBOP. 

Take  ot  Cream  symp,    i  pint. 
Vanilla  syrup,  I    „ 
Simple  syrup,  |    „ 
Oil  bitter  almonds,  5  drops. 
Mix. 

COFFEE   8TRCF. 

Take  of  Ground  roasted  coffee,  4  ounces. 
Boillug  water,  3  pints. 
Sugar,  4  pounds  (com.) 
Infuse  the  coffee  in  tbe  water  until  cold,  strain,  add 
the  sugar,  aud  make  a  syrup. 

STBAWBKBBT   STKUP. 

Take  ot  Fresh,  ripe  strawberries,  10  quarts. 
White  sugar,  34  pounds. 
Water,  i  galian. 
Spread  a  portion  ot  the  sugar  over  the  fruit  in  layers, 
let  It  stand  four  or  Ave  hours,  express  the  juice,  strain, 
washing  out  the  marc  with  water ;  add  remainder  of 
sngar  aud  water,  raise  to  tbe  boiling  point,  and  strain. 

STBOP  or  BASPBKBBT. 

Proceed  as  for  Strawberry  syrup. 

PUCB-APPLB  STBUP. 

Take  ot  Ripe  pine-apples.  No.  9  or  8. 

White  sugar,  16  pounds. 

Water,  q.s. 
Cat  tbe  tmit  In  thin  slices,  spread  sugar  over  them, 
let  stand  twelve  hours.  Poor  off  juice  and  sugar,  and 
set  a:4ide.  Express  the  f^uit,  adding  a  little  water. 
Then  take  water,  q.^,,  to  make,  with  the  above  liquitl 
(juice  aud  sugar],  1  gallon.  Form  a  syrup  with  the 
sugar  and  water,  aud  bull  the  pieces  of  the  fruit  already 
expressed.  When  the  syrup  is  nearly  completed  add  the 
duid  and  boil  a  few  minutes  to  clarify.  Kemove  scum 
and  strain.  These  three  fruit  syrups  should  be  bottled 
when  warm,  corked  tightly,  ana  when  wanted  for  use 
odd  equal  parts  of  the  fruit  syrup  and  simple  B}Tup. 
They  wQl  keep  a  year  without  a  change. 

KKCTAB  STBI7P. 

Take  of  Vanilla  symp,  5  pints. 

Pine-apple  syrup,  1  pint. 
Strawberry  or  raspberry,  S  pints. 


Mix. 


CBEAM  BIBUP. 


Take  ot  Fresh  cream,  i  pint. 
Fresh  milk,  |  pint. 
Powdered  sugar,  1  pound. 
Mix  by  shaking.    Keep  in  a  cool  place.    The  addition 
of  one-half  drachm  bicarb,  soda  to  this  syrup  will  pre- 
vent rapid  change. 


From  the  Food  Journal. 


OINaEBBREAD  PUDDING.— Take  equal  qnantities 
of  flour,  bread  crumbs,  and  suot,  one  or  two  eggs,  four 
tablespoonfuls  of  treacle,  and  a  tableepooninl  of  grouud 
giuger ;  boil,  in  the  shape  of  a  plum  pudding,  and  serve 
with  custard  around  it,  caret  ally  beaten  up  In  a  glass  of 
sherry. 

COCOA-NUT  TOFFY.— Chop  a  cocoa-nnt  into  small 
pieces;  mix  one  pint  of  milk  and  four  taiilcspnonfuN  of 
treacle;  boil  over  a  hot  flre,  adding  ^oz.  of  butter  and  the 
chopped  cocoa-nut.  When  sulficieutly  boiled,  pour  into 
a  soup-plate,  and  leave  until  perfectly  hard. 

BOBUF  A  LA  MODE,  FOR  SUMMGB  TIME.— Brown  a 
piece  of  beef  (31l>.)  and  a  calf's  foot,  withloz.  of  butter,  in 
a  covered  saucepau,  fur  an  hour ;  then  pour  the  grease  off 
(the  real  gravy  will  adhere  to  the  saucepan),  aud  add 
six  spring  onions,  some  new  carrots,  a  tablespoonfnl  of 
vinegar,  a  pinch  ot  flour,  a  dozsn  peppercorns,  salt,  a 
bay-leaf,  a  piece  of  thyme,  and  parsley.  Simmer  the 
whole  on  the  side  of  the  flre  for  threo  hours.  The  thyme, 
parsley,  and  bay-leaf  ought  to  be  tied  together,  so  as  to 
be  taken  out,  as  well  as  the  oalf'S-foot,  before  serving. 

GREEN  PEAS.— An  excellent  method  of  preparing 
green  peas,  whea  small,  is  to  cook  them,  without  water,  in 
butter  alone.  For  thi8,^oz.  of  butter  are  necessarr  for 
half  a  peck  of  peas,  and  they  must  remain  for  an  nour 
and  a  half  on  a  slow  fire,  in  a  copper,  or,  dtill  better,  uu 
earthenware  saucepan,  well  covered  lu  either  case.  An 
onion,  a  piece  of  parsley,  and  a  lettucc-le:if  or  two,  cut 
small,  must  he  stewed  with  the  peas,  and  the  saucepau 
must  be  carefully  shaken  every  te»  mitiates  to  prcvout 
the  peas  from  burning.  Itis  bctterthat  tbe  pea>  should 
not  be  washed  beforehand.  When  peas  are  boiled  in 
the  water,  the  French  cook  also  adds  an  onion  and 
lettuce-leaves;  then,  ten  miuutes  before  serving,  stramj 
the  water  off;  and,  adding  a  piece  of  butter  (the  size  of 
two  large  walnuts),  and  a  lump  ot  sugar,  tosses  them 
over  the  flre  for  the  remaiuder  ot  the  time. 

POTATO  BREAD.— Grate  your  potatoes  very  fine,  and 
proceed  as  in  ordinary  bread,  using  the  potatoes  instead 
of  flour ;  sweeten  ^  taste.  TfaiB  dish  i^  much  improved 
by  grated  cocoa-^^jj. 

MOCK  PATE  „«  pore  aRKS.—PaU  de  /oi«  aroi, 
tboagh  onivcrg. ,  P'^^iltVti  as  a  delicacy  ot  the  highest 


order,  is  nafikf  «onsDn«<l  by  the  modest  middle^olasa 

families,  uf  England.  Its  very  high  price  is  the  simple 
cause  ot  this  facL  Wo  have  thought,  therefore,  that  it 
might  prove.nsefnl,  it  we  were  to  indicate  how  a  very  good 
substitute  could  be  made  at  a  moderate  cost.  It  is 
impossible  to  dispense  altogether  with  the  fowls'  liver ; 
but  two  livers  from  either  goose  or  turkey  will  suffice 
tor  a  good  sized  terrine  of  what  we  will  term  "mock 
pate  de  foie  graa"  A  stuffing  or  farce  must  be  made 
from  lib-  of  suet  or  fat  ot  pork,  with  an  equal  quantity 
of  calf's  liver,  obtained  as  white  as  postdble.  The  suet, 
cut  into  small  pieces,  is  melted  on  the  flre,  and  incorpo- 
rated with  the  calf's  liver,  which  has  been  skinned  and 
cut  up.  Add  pepper,  salt,  and  spice,  and  pUce  the  dish 
on  a  very  hot  fire  for  five  or  six  minutes,  during  which 
time  the  saucepan  must  be  constantly  shaksn.  When 
this  has  been  allowed  to  cool,  it  should  be  forced 
through  a  sieve  with  holes  of  a  moderate  size.  The 
/aree  thus  made,  a  pari  ot  it  should  be  spread  in  the 
terrine  or  gallipot  which  is  to  contain  the  foie  gran. 
The  livers  uf  the  goose  or  turkey  are  then  added,  ac* 
companled  with  a  gcod  deal  of  seasoning,  and  the 
terrute  is  finally  filled  ap  with  the  remains  of  the/aree. 
On  the  top  shoold  be  placed  two  laurel-leaves,  and  the 
whole  earetully  covered  with  a  layer  of  lard.  The 
terrine  may  then  be  closed  and  placed  In  a  saucepan 
only  half  fllled  with  water,  so  that  the  ebullition  should 
not  enter  into  the  pot.  By  boiling  the  water,  the  foie 
grot  may  thus  be  safely  cooked. 

TO  PRESERVE  PEACHES.— A  correspondent,  Mr. 

Smith,  of  Exton  Park,  has  handed  us  C(/ard<nrrx'CAroriic  Is) 
tho  following  reply  to  an  inquiry  as  to  the  best  method  of 
preserving  peaches :  —  "  The  following  is  the  recipe 
given  to  me  by  the  ehef  de  cu'uine  here:  Split  the 
peaches  in  halves ;  scald  them  In  thlu  syrup  to  remove 
the  bkins ;  arrange  the  halves  iu  clean  pint  tins  hUod 
up  with  rather  thick  syrup,  made  of  2lb.  sugar  and  a 
pint  cold  water;  boil  for  four  minutes;  have  the  tins 
covered;  put  them  into  a  vessel;  pour  sufficient  cold 
water  on  them  to  reach  within  half  an  inch  of  the  top ; 
submit  them  to  twenty  minutes'  gentle  boiling ;  keep  in 
a  cool  place  tor  use." 

MACEDUmE  DE  FBUITS.— This  U  certainly  the  best 
way  of  eating  uncooked  trait,  and  particularly  when  it 
is  not  of  the  finest.  The  method  Is  simple  enough. 
White  and  red  cnrrants,  cherries,  ripe  gooseberries,  and 
raspberries,  are  mixed  together  in  a  deep  dish,  after 
being  picked;  sufficient  white  sugar,  according  as  the 
fruit  is  more  or  less  acid,  is  placed  in  water  enough  to 
dissolve  it,  and  poured,  when  melted,  over  the  fruit, 
which  must  then  stand  for  two  hours  tMfore  being  put 
on  table.  Thus  prepared,  it  aoquires  the  rich  taste 
of  cooked  fruit,  and  yet  retains  all  its  freshness.  If  the 
means  of  icing  be  available,  the  maoedoine  ought  to  be 
put  into  a  mould  and  iced,  when  it  makes  a  most 
recherche  dish  for  dessert. 


USEFUL  AHD   SOIENTIFIO  NOTES. 


WATERPROOF  PACKING  PAPER.  —  Waterproof 
packing  paper  is  thus  made  by  soiue  manafactorers: 
The  paper  1:^  covered  witb  a  resiuons  liquid,  then 
palsted  over  with  a  Bolntinn  of  glue  and  ioot,  as  with- 
out thia  the  paper  will  later  show  blotches.  After  this 
is  dried,  the  actual  waterproof  coat  is  applied.  This  la 
prepared  with  two  and  a  half  OQuoes  of  powdered  sheUao, 
dissolved  into  two  plntb  of  water,  which  is  gradoally 
brought  to  boil,  aud  stirred  uuiil  the  substance  is 
perfectly  dissolved  and  softened,  when  gradually  one 
third  onooe  of  powdered  borax  is  added,  until  an  inti- 
mate onion  of  the  sabntances  takes  place.  The  liquid 
is  then  left  to  cool,  and  wiiilo  HtUl  hot  any  mineral 
colour  may  be  added,  such  as  lamp-blaok,  yellow  ochre, 
red  ochre,  iron  blue,  or  burnt  umber,  wbereapon  it  is 
loft  to  get  entirely  cold.  It  ii  then  ready  for  use.  It  Is 
said  the  operation  can  be  ho  quickly  performed  with  a 
bruiUi  that  two  women  can  prepare  8,000  feet  in 
ten  hoars. 

OLIVE  OIL.— The  oU  made  In  the  distrlot  ot  Onegli* 
la  better  than  that  of  Boathera  Italy,  and  largo  quanti- 
ties  are  refined  before  being  export^  The  prooesa  of 
retlniug  the  oil  is  very  simple.  Large  shallow  tin  boxes 
are  made  with  small  hole^  pierced  in  the  bottom ;  this  ia 
then  covered  with  a  thin  uhoet  of  wadding.  Koor,  tive, 
or  more  of  these  boxes  afe  plaoed  on  tnunes  one  over  the 
other,  and  the  oil  being  poured  into  the  top  box,  U  allowed 
to  .soak  through  the  wadding  and  drop  Into  the  next  box, 
and  so  ou  uuLil  it  ^eU  into  the  last,  when  it  runs  off 
Into  the  tanks.  Tbe  wadding  abdorbti  all  the  thick  parti- 
cles contained  in  the  oil  whon  it  comes  from  the  mills, 
and  loaves  it  perfectly  clear  and  tasteless  The  oil  thus 
refined  is  almost  exulnsively  exported  to  Nice,  where  it 
ills  put  in  bottles,  and  sout  all  over  the  world  a9**Hnile 
de  Nice."  Olire  oil  ia  all  sold  by  weight.  The  total 
quantity  exported  from  Oneglla  in  1H68  was  6,182,490 
kilos.  (laitSi^wt.);  of  these,  ^7,610  kilos  were  shipped 
direct  to  England;  5,gd5,&92  kiioi.  to  France;  ^^ 
kiluff  to  tienoa,  to  be  there  trauahipped  for  America. 

SPITTINa  OF  IRON  ANI>  8TEKL.— The  oarbonlo 
oxide  which  causes  the  spitting  of  steel  and  cast  iron  ia 
cousEdoreil  by  Caroa  not  to  be  abugrbed  from  without, 
but  to  be  formed  in  the  metal  itsjlf  by  the  oxidation  of 
ltd  carbon.  Iron  only  spits  in  an  atiai>Bphore  uf  hydro- 
gen or  carbonic  oxide  when  it  has  been  bmelted  with 
bome  materiiil  snch  as  clay  or  eariu,  which  can  oxdi>e 
the  carbon  of  the  iron,  or  provided  the  hydrogen  cou- 
taincd  watery  vapour,  by  means  of  wnioh  a  portion  uf 
the  metal  can  be  oxidized  by  the  water  giving  up  its 
oxygen  to  the  carbon  of  iron;  cumont  iron,  irom  wniih 
cadt  steel,  with  1  per  cent,  of  carbon  has  to  be  prepared, 
most  therefore  contain  from  SI  per  cent,  to  3|  per  cent, 
of  carbon.  Carbonic  oxide  is  evolved  to  a  scxrcelv 
appreciable  extent  all  the  whilo  iron  is  melted,  and 
spitting  Is  first  noticed  when  the  oketal  cools.  Good 
quality  iron  oxidlxas  when  melted  Just  aa  steel  does, 
but  does  not  spit,  bL-oaose  the  oxide  formed  comes  in 
contact  with  but  little.  If  any,  o&rbon.  Tbe  sclntUlution 
la  in  no  way  connected  with  the  spitting.  Iron,  like 
steel,  burxLB  with  an  evolution  of  sparks  at  a  redghent 
in  pure  oxygen. 

POLISHINO  WOOD  CARTING.— Take  a  piece  of 
wadding,  soft  and  pliable,  and  drop  a  few  drops  ot  white 
or  tranaperent  polish  or  French  poUsh,  aocording  to  the 
colour  of  the  wood.    Now  vrrap  the  wetted  wadding  up 
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in  a  pi«ee  of  old  Uocn,  forming  it  into  a  pad;  bold  the 
pad  bytlie  nrplafl  linen ;  tough  tho  pad  with  one  or 
two  dropa  of  Unseed  oil.  now  paas  the  pad  gentljr  over 
the  parte  to  be  poUdied,  working  it  ronnd  in  amaQ 
eiiclea,  oeeaainnaily  re- wetting  the  wadding  in  poUah, 
and  the  pad  with  a  drop  or  ao  of  oiL  The  object  of  the 
oil  is  merely  to  cause  the  padtoninoTer  the  wood  easily 
without  stioUng,  therefore  as  little  as  possible  sho^d 
be  used,  as  it  tends  to  deaden  tiie  polish  to  a  certain 
extent.  Where  a  carving  is  to  be  pohshed  after  havlna 
been  Tamiahed.  the  aame  prooesa  is  necessary,  bat  it 
can  only  be  apidied  to  the  plainer  portions  of  the  work. 
.  Flane  snrf aoea  most  be  made  perfectly  smooth  with  ^oss 
paper  before  polishing,  as  every  scratch  or  mark  will 
show  twice  as  badly  after  the  operation.  When  the 
polish  is  first  mbbed  on  the  wood,  it  is  called  the 
"  bodying  in ;"  it  will  sink  into  the  wood  and  sot  give 
mnoh  glaxe.  It  most,  when  dry,  liare  another  body 
mbbed  on,  and  a  third  generally  llniabes  it ;  bat  it  not, 
the  operation  most  be  repeated.  Jnat  before  tlie  task  is 
completed,  greasy  smears  will  show  themselves ;  these 
win  disappear  by  oontinoing  the  gentle  robbing  withoat 
oiling  the  pad.  Ton  should  now  be  able  to  see  your  face 
in  the  wood,  at  least,  so  says  tho  Cabintt  Maker,  from 
which  we  take  the  above  directions. 

MZW  COATINQ  FOR  FTBE-ABMS.— For  some  time 
past  the  offleers  of  the  American  Oovemmeut  have  been 
soocessfnlly  experimenting  with  a  new  metallio  covering 
for  ilre-arms.  'The  object  (according  to  the  MMkanic'i 
Moffttjint)  is  to  protect  the  steel  of  the  weapon  from 
oxidation,  and  from  the  disoolonration  prodnced  by  the 
bamt  powder  after  discharge.  Other  governments  have 
also  been  experimenting  m  the  same  direction,  the 
ooTering  generally  attempted  to  be  nsed  being,  we  lie- 
lieve,  nickel  deposited  in  its  pore  state  by  a  process 
known  as  that  of  Isaac  Adams.  This  prooess,  it  appears, 
la  being  worked  by  the  United  States  Nickel  Company  in 
America.  It  is  a  matter  of  tact  that  ovraers  of  favoorita 
ilTe.anna  often  have  them  eoatad  with  a  deposit  of 
silver,  which,  however,  tarnishes  with  the  snlpharons 
gases  produced  on  Bring.  It  is  also  very  expensive, 
which,  of  course,  renders  its  application  impracticable 
for  the  armv.  It  was  slwavs  known  that  the  nse  of 
niiAet  woola  obviate  both  these  disadvantages,  being 
exceedin|dy  hard  and  capable  of  taking  a  veir  high 
polish.  The  diiBenlty,  however,  has  been  that  it  ooiud 
not  be  deposited  by  any  known  process,  althoogfa  partial 
success  hiu  been  achieved  by  Beoqnerel,  Knrta,  and 
others.  Bnt  the  Adams' prooess  of  the  American  Nickel 
Company  has  overcome  this  difflealty,  as  has  been  clearly 
demonstrated  by  searching  experiments.  In  one  experi- 
ment two  revolvers  were  twien,  one  of  them  l>eing  coated 
with  nickel  bv  the  above-named  proeeas,  and  the  other 
being  earetojly  covered  with  oiL  They  were  buried 
together  for  some  time  in  wet  sand,  the  result  being  that 
the  nickelled  weapon  came  oat  bright  and  and  as  free 
la  movement  aa  whan  buried,  whilst  the  other  was 
elogged  and  coated  irlth  nut.  The  introdoction  of  this 
Improvement  will  prove  of  great  valoe  both  to  thetroopc 
and  to  the  ooantry— saving  the  former  mnoh  laboar,  and 
the  latter  mneh  expense  in  preserving  military  arms. 

A0DIBLE  RAILWAY  8IOMAL8.— The  neoesaitT  tor 
some  better  meana  of  oommnnination  with  railway 
trains,  especially  within  the  metropolitan  district,  daring 
foggy  weather,  when  the  signals  at  present  in  use  are 
almoetvaloeleaa,  has  induced  Mr.  Baines,  of  Smethwiek, 
to  invent  an  aualbla  signal,  which  can  be  so  arranged 
that  commnnication  from  a  station  to  an  incoming 
train  may  be  readily  eflbeted,  thus  permitting  the  traffic 
to  go  on  aa  safely  and  regularly  daring  the  prevalence 
of  fog  aa  at  other  times.  The  inventor  provides  a  treadle 
bar  at  the  side  of  the  line  of  rail.  In  aaoh  a  position  that 
a  train  in  passing  slong  the  line  will  depress  it  or  tread  it 
down,  and  in  doing  so  act  on  a  bellows-like  a^aratas, 
and  oaose  air  to  be  forced  through  a  whistle  or  other 
wind  instrument.  The  apparatus  can  be  thrown  out  of 
nse  when  not  required  by  means  of  a  wire  passing  to  the 
signalman  at  a  distance. 

NEW  BUILDINO  MATERIAL.— The  objection  of 
want  of  novaltT  is  sometimes  raised  against  concrete  as 
a  building  material,  even  by  those  who  appreciate  its  ad- 
vantages ;  but  the  same  objection  is  not  like^  to  be 
heard  with  regard  to  the  new  material  proposed  by  Mr. 
Hillatream,  of  Lawrene^  Kansas,  who  has  discovered  a 
means  of  preparing  coattar  in  aueh  a  manner  Uut  it 
may  be  used  not  only  for  building,  bnt  for  many  other 
purpoees,  for  wliloh  metal,  day,  or  other  «it«ii*i'  mate- 
Hals  are  at  present  regsrded  as  essentiaL 

DB8TROTINO  BUOHT  ON  PLANTS.— A  uaafal 
composition  for  thla  purpose  may  be  manufaotured  c< : 
— Snlphnr,  8S0  parts  or  grammes ;  soda  salt,  SGO  parts 
or  gramme*;  gas  waste,  100  parts  or  grammes ;  aahes  of 
vine  cnttings  and  of  oak  twigs  thorooghly  baked,  180 
parts  or  grammas  i  Ume,  SOpsraor  grammea;  animal 
eliarcoal,  SO  parts  or  grammes;  oebre,  10  puts  or 
grammes.  All  these  substances  are  placed  together  in 
an  oven  suitably  heated,  and  are  then  ground  and 
sifted. 

DBCOMFOSmON  OF  ALCOHOL  BY  CHLORINE. 
— Absolute  alcohol  can  be  decomposed  by  chlorine 
with  arttfldal  light  as  readily  as  in  the  direct  rajrs  of  the 
sun.  If  w*  pass  chlorine  into  the  alcohol  in  the  dark, 
and  then  bum  a  piece  of  magnesium  wire,  or  employ 
electric  light,  the  hydrogen  of  the  alcohol  immediately 
eorabinee  under  a  alight  explosion  with  the  chlorine. 
Tills  is  another  conflrmation  of  the  analogy  of  magne- 
nesium  light  and  electric  Ught  with  the  chemical  rays  of 
the  sun. 

MODELS  FOR  nrVBNTOR&— We  have  from  time  to 
time  received  requests  from  oar  subscribers,  for  the  ad- 
dresses of  good  and  reliable  model  makers.  One  cor- 
respondent some  time  sinee  proposed  that  some  one 
should  oommenee  suoh  a  business,  and  notify  the  fact 
in  our  advertisement  pages.  This  suggestion  seems  ta 
have  been  adopted  by  Measn.  A.  Davies  and  Co,  of  14, 
Strand.  They  annonnoe  the  adoption  of  a  novel  sub- 
stance-feather—as  the  material  for  such  models,  which, 
on  sceoont  of  it*  cheapness,  dorability,  and  «apability 
of  manipolation,  they  consider  well-fitted  for  the  pur- 
poee.  The  great  coat  of  model*  has  hitherto  prevented 
many  inventors  from  ordering  their  oonstrueUon— a 
mistake  in  one  way,  iaasmnoh  as  failure  haa  thereby 
often  resulted.  Thoeaot  our  reader*  who  care  to  periect 
their  inventions  before  patenting,  woold  do  well  to  avail 
'  emaehresof  the  isellittas  now  oStred. 


VACCININE.— Vaccinias  Is  a  crystalline  principle 
extracted  from  the  loaves  of  the  cowberry  (oaeeinium 
vituidaa,  L.)  Tho  amount  of  vacoinine  in  the  shrab  is 
about  1  per  cent ;  it  forms  long  adcular  crystals  of 
somewhat  bitter  taste  and  devoid  of  smell.  This  sub- 
stance is  acaroely  aoluble  in  ether,  better  so  in  cold 
water  and  alcohol,  bnt  best  of  all  in  boiling  water;  a 
saturated  solution  of  this  substance  in  the  luter  yields, 
on  cooling,  a  solid  mass.  When  the  crystalline  sub- 
stance is  heated  It  melts  to  a  clear  lianid.  It  is  not 
precipitated  by  either  sub-acetate  of  lead  or  tannin,  is 
neutral  to  test-paper,  and  contains  no  nitrogen. 

THE  USES  OF  PAPER.— Interesting  articles  might 
be  written  npon  the  raw  material  now  used  in  the  mann- 
factore  of  paper.  In  Australia,  the  husks  of  com  are  not 
only  mode  into  paper  bnt  into  clothing,  and  a  good  article 
of  food  is  alaoproduced  from  them.  Paper  clothing  is 
also  made  in  China  and  Japan,  where  a  good  coat  can 
be  made  for  ten  cents,  and  a  suit  of  clothing  fora  quarter 
of  a  dollar.  In  Oermany,  paper  napkins  are  now  intro- 
doced,  the  cost  of  them  is  a  trifle,  and  they  can,  after 
having  been  once  used,  lie  throws  into  the  common 
stock  to  be  worked  over  again. 


AjrSWEBS  TO  OOBBESFOHDEBTS. 


*,*  All  eommunicationa  should  be  addressed  to  the 
EDnoB  of  the  Esouss  Hechxxic,  81,  Tavistock- 
street,  Oovant  Oarden.  W.C. 


ANOTHER  TESTIMONY. 
I  have  found  your  excellent  publication  unexcelled  as 
an   advertising  medium.— J.  Akdxbsoii,  Blairgowrie 
M.  B. 


The  following  are  the  initials,  Ac  of  letters  to  hand  up 
to  Tuesday  morning,  August  i,  and  unacknowledged, 
elsewhere: — 

Sergt.  W.  C,  J.  B.  Boicer,  W.  Hall,  i.  ElweU,  J.  F.,  W., 
T.  W.,  Capt  J.  B.,  Jas.  Mills,  An  so  forth,  J.  W., 
Hob.  Billiug,  An  Amateur,  Jas.  aoBling,  J.  R.  W., 
J.  H.,  J.  8.,  A  Learner,  All  Serene,  J.  U.  W.,  W.  W., 
Revd.  R.  F.  O.,  J.  K,  A.  D.  4  Co,  E.  Wood.  Fred. 
Foster,  8.  Barrow,  Rev.  R.  C,  E.  Potter,  R  C.  B.,  J. 
H„  J.  W.  B.,  T.  O'B.,  Colounnan,  8.  Ibbotson,  Sem- 
per Paratus,  H.  Harrold.  Hermann  Smith,  W.  H. 
Child,  A.  A..  E.  L.,  Rev.  E.  Keraan,  D.  O.,  E.  L.  O., 
S.  A.  R.,  B.  H.  T.,  B.  A.  Proctor,  F.R.A.8.,  A. 
Tolhauseo,  J.  K.  P.,  T.  8.  H.,  J.  8.  Partridge, 
Veritas,  J.  P.  Jackson,  A  Constant  Subscriber,  J.  R. 
D.,  H.  H.,  J.  N.  Thos.  Pollard,  Operator,  Fboto, 
J.  Cooper,  W.  Hall,  Vfatumnns,  Wreath,  W.  Bury, 
Anthony  Qrey,  Soda  Water,  J.  Bell,  Nobody  Knows 
Who,  Hy.  Mace,  Wood  Spoon,  R  N.,  Raymond,  J. 
Hastings,  Velocipede,  Hy.  W.  Heufrey,  Rev.  E.  Ker- 
nan.  Steel  Pen,  R.  A.  P.,  C.  Draper,  J.  H.  T.,  Omega, 
CoL  8. 


Q.  B.  B.— Living  in  Winchester,  why  not  order  through  a 

bookseller? 
W.  OBirriTBs.- See  "  Inductorium's "  letter  in  last 

number. 
R.  8.  8.— We  don't  know  the  address. 
ASTHaB  Umdibbiix.— All  right. 
JOHM  Shaw.— Can't  promise;  very  likely. 
An  AiL&TEUB. — Your  first  query  is  an  advertisement. 

DlWSSDRY     ilOTUAI.       iKPaOVSIfZICT      SOCIXTT.— John 

TamhUl  writes  to  say  that  there  is  no  necesidty  for  a 
new  English  Uechanio  Society  in  this  town,  as  there 
is  a  Mutual  Improvement  Society  there  already,  bnt 
he  admits  it  is  mainly  for  those  who  have  received 
Uttle  or  no  edacaUon.  Possibly  "  F.  8.  H."  (p.  Mi) 
wants  something  better  or  different. 

J.  J.  M'CutTKx.— The  acooonts  of  "Tourista'  Trips 
were  pressed  oot  by  other  oontribation*  more  in  keep- 
ing with  the  genenuicope  of  the  Bmolish  Mecbinio. 
Besides,  the  aocoxuts  were  not  salflciently  compact 
and  praotlcaL    Thanks  for  congratulations. 

Cha&lbs  £.  Mar. — ^We  have  no  room  for  lllnstrated 
tutioM  for  ocean  railways.  Yours  is  purely  chimerical. 

Old  HuiCBOO. — The  deserving  and  success! ol  are  gene- 
rally abased,  hated,  or  envied  by  the  weak,  the  vicious, 
and  consequently  the  nnsuooessfnl. 

Ralph  Williah*.— All  are  in  print. 
Q.  Youis.— Mr.  Charsley**  velocipede  was  illustrated  ii. 
No.  S8a,  on  page  CM. 

The  Sixpekhy  Salb  OoLCifK  is  the  only  place  in  which 
can  appear  queries  sent  by  W.  F.  Trinder,  T.  Oiist, 
A  Subscriber,  O.  W.  Tipton. 

H.  Ledoeb.— No  stamps  in  your  letter. 

D.  SaaoM. — We  do  not  remember  your  former  letter 
The  initials  yon  refer  to  were  not  yours,  exchanges 
not  being  aoknowledged  there. 

T.  J.  O'UoxMon.— The  value  uf  your  replies  would  be 
enhanced,  and  we  should  be  saved  mucJilaboar,  if  you 
would  in  each  case  prefix  No.  and  title  of  the  query. 

Ommiobhiods.— See  reply  8877  on  p.  404. 

W.  Bassett.— We  cannot  guarantee  the  tmth  of  any 
statements  made  by  advertisers,  bnt  we  know  the 
advertiser  you  inquire  about  to  be  a  respectable 
tradesman,  and  do  not  think  yon  would  have  reason  to 
complain  of  iiim.  With  regard  to  the  ether  advertise- 
ment we  know  noUiing  of  the  adveriiMr  or  tho 
lesult. 

R.  N.— Should  be  glad  to  rvceive  proffered  drawing  of 
Mordan's  chock. 

Fashiohablb  Pbbd.— Have  common  sense  and  wait  for 
your  whiskers  and  moustachios  to  grow  naturally. 

OiLES.— No.  3  is  a  Byzantine  coin  of  the  Roman  Empire, 
struck  at  Byeoniium  <now  Constantinople),  after  the 
removal  of  the  seat  of  Oovemmeut  from  Rome  ;  there 
is  a  great  similarity  iu  those  coins,  and  as  the  in- 
Bcrtption  on  the  obverse  is  indistinct,  it  is  impossible  to 
determine  to  which  emperor  it  belongs.  It  is  Kiost 
probably  a  coin  of  Anastasius.  No.  4  is  an  Indian 
rupee. 


.<  BcrrEB.-Adv*rtise  tor  the  co-opeatitB  g|  w 
capitalist. 

R  M'LoDORLiH.— We  know  of  no  sndijeirsil  T«| 
should  apply  totheCommiuidingOIBcaraf  UkU^ 
Corp*  of  Commissionairea,  4I9a,  Strand,  Las4<ii. 

P.  M.,  J.  N.,  AMD  Otbeb*. — 8e<i  notice  si  tki  hasl  e 
"  Answers  to  Queries."  referring  to  the  naaberiss  u 
titles  of  quertes.  Attention  to  those  nisttc«i4i^siA 
the  editor's  labour. 

O.  W.  Wbitabbb  (Belnisborc).  —  Than  nn  • 
stamps  in  vour  letter. 

R  B.— The  letters  will  be  continued.  ToBsrenMair 
Ifrou  think  we  "care  little  tor  the  thaab *  uf  v 
subscribers. 

A  FouuoK  ExaniBBB.— Conanlt  Bdvsrtiaraisal  mr 

A.  L.  B.— Read  the  artielea  on  mathtnsnn,  k 
"C.  H.  W.  B."  which  hawe  aroeared  teiui 'a 
last  few  months  in  our  pages.  Tour  other  fw.- 
inserted. 

A.  B.  (Portaoa.) — Such  qneriea  are  not  inssrtc4  cm 
in  to*  Sixpenny  Sale  Column. 

W.  B.  CcaTABCB  'Ely). — Stamps  aent  ar*  oslis 
dent  tor  one  InsertioB. 

Kabsas  EnoBABT.— You  can  have  the  EssiF^ 
CHABic  sent  to  you  in  Kansas,  by  anberribinit,  tScB 
the  post.  We  have  alreadv  a  conaiderable  cuts* 
in  the  Statea.  Messrs.  'Triibner's  address  k  ^ 
noster-row. 

H.  A.  C— We  imagine  the  last  of  the  divtnenni 
to  the  rout  byhonest  old  Jonathan  Oldbaek,  k  1 
Antiquary."  we  eertainly  cannot  give  any  Infoft 
aboai  auv  living  members  of  that  honaunls 
rather  untrustworthy,  profession. 

Ebbatdm.— In  "Beta'a"  letter  on  "The  Conna 
the  Human  Body,"  in  our  nombcr  of  JuIt  9 
should  have  been  that  "  chloride  of  aodinm'cia 
the  blood  and  other  secretion*,"  instead  of  "tr  ■>, 
secretions;"  and  the  quantity  of  potaadam  skosUte 
been  ISO  gralBS,  and  not  Soa.  990  grains. 

PosTCLATA.  —  "Beneilt  of  Clergy"  was  s  Riril* 
granted  to  the  clergy,  and.  generally  to  sO  it^  - 
read,  inthe  middle  ages;  by  daialng  which,  wkeoot 
victed  of  some  greater  erime,  tbcry  dther  asot* 
ponishmeut  altogether  or  in  parC  The  (ramo  ' 
later  laws  against  oertaln  crime* — soeh,  for  laslisf* 
aa  ottering  of  base  coin— saw  the  evQs  attendiai  <k 
a  course  of  procedure,  and  it  became  cemaus  ^ 
decree  that  the  punishments  meatioDcd  theseia  Aail 
be  incurred  by  all  parsons  alike  "  withoat  beseili^ 
clergy." 

HoBBT.— Replies  on  "Wanaiog  Baths  by  Oas,  tt 
have  appeared  in  our  last  rorame. 

Bx  KtBo.— We  were  obligsd  lo  Isave  intr  many  IsMen  ce 
"  Shorthand  "  from  west  of  space. 

Okb  IB  a  Fix.— Find  Iks  aaiaber  of  cuMe  feet  and  re- 
duce to  gallons.  A  eabhe  foot  contains  frttUOft  im- 
perial gulons. 

A.  B.— He  would  be  liable  to  a  penaltj. 

A  WoBxjiAB.— From  ten  to  flva  o'clock,  »a. ;  trom  s*vso  t 
ten,  ad.  We  do  not  knew  how  hag  the  exhtbitteb 
to  remain  open. 

T.  O'Bbibb  of  North  Wall,  DaUia,  writeo-'-l  in 
taken  your  Mechabic  weekly  tot  the  lait  Of 
months,  and  am  proud  to  acknowledge  (In  nSi^B 
prejudice  that  exists  hero  of  supporting  anylUar* 
lish)  that  it  is  one  of  the  best  and  moat  n»eM>^ 
I  ever  read."    We  keg  leave  to  assure  Hi!** 
that  the  prejudice  he  speaks  of  cannot  t>e  it*f^ 
as  some  thousands  of  copies  of  the  Enousn"!^ 
go  to  Ireland  weekly,  and  that  many  of  arM'B*' 
spondents  hail  from  his  country.    WslM^i''^ 
reason  to  believe  that  all  such  prejodla^k*'']'' 
pass  away,  under  the  influenoeiat  equal  ki>a°* 
righteous  administration.  TbisJonmaJ  i"*^*^ 
atting  place  to  discuss  the  causes  of  pr«jstai<^ 
means  of  removing    them.    Its  conaocUs,  t^'^'' 
never  fails,  as  many  of  Mr.  U'Brien's  eonnti;aali^ 
to  do  what  he  can  m  another  field  towar^B  ik>^ 
lishmcnt  of  just  legislation,  which  asvst,  is  tit* 
of  time,  dissolve  prejudices  and  weld   si  ti>* 
united  and  strong  people. 

H.  CoDLSoB.- Write  him  that  you  hare  eonosvo' 
with  us,  and  if  he  still  take*  no  notice  vr*  *S  <^    . 
Urn.  ' 

Ihstectob  Cockudbb.— Of  course  we  did  Bstln^ 
any  fraud  to  «<>*■  We  said  others  might  cam  v*  * 
fraudulent  purposes.  We  also  think  it  la  hsral]  k. 
to  oorselves  to  aak  what  yon  ask. 

O.  F.  8.— Thanks  tor  your  offer,  but  our  Batlslselia' 
seeing  yOur  discovery  perfected  would  l>«  qoUs  rf 
cient  without  partidpating  in  the  fortnna  yea  <* 
to  share. 

J.  W.  Oray.— A  title-page  was  issued  with  the  fii««- 
of  the  £ri(i<k  asd  Fortrieii  MMkonic,  and  ntaybS'^ 
tained  throniA  any  bookseller. 

W.  JoBBsOB.- We  cannot  undertake  to  exaBniae  •> 
report  on  inventions  for  obtaining  pcrpatoal  matiKJ 

OxoBiAB.— One  query  inserted.  The  others  laavs  lw> 
answered  in  back  numbers. 

A.  NOTTI.B.— Our  space  Is  toovsluabla  for  the  disc* 
sion  of  crude  theories  like  yours. 

O.  E.  D.— M.S.  came  to  hand. 

The  Micboscope.— A.  Allen  says:— "It  wonld  alw 
me  great  pleasure  to  find  a  page  of  our  very  tamo* 
ioumal  devoted  weekly  to  the  "  Microscope,**  sal  < 
it  oould  be  possible  to  put  all  such  intormatioa  • 
that  page  I  think  it  would  be  an  acquisitioB.      I  ui 
cerely  hope  our  Hull  correspondent    wtU  alter  k 
mind,  and  not  let  his  next  paper  be  his  last.'* 
Amatbcb  Watchkakkb.— Our  space  most  be  oocnps 
not  for  the  beueflt  of  a  siagle  individnal,    bat  ei 
rmiders  generally. 
ViATOB. — Your  query  is  an  advertisement. 
LEBAa — See  answer  to  Viator. 
J.  H.  Bcffham.— Both  letters  recdved.    We  tear  th) 

our  other  engoffoments  will  not  permit  us  to  do  it. 
Isaac  Pitkab's  letter  next  week. 
F.R.A.8.— Article  on  Saturn  next  weeh. 
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SATURN. 

Bt  a  Fellow  or  tbe  Royal  Astbonokical 
Society. 

THERE  can,  we  think,  be  very  Httle  qaestion 
that  amid  all  the  wonders  of  the  Solar 
System,  the  most  wonderful  in  aspect,  as  in 
physical  stmctni-e,  is  the  planet  whose  name 
heads  this  article.  In  fact,  we  believe  that  no 
one  over  contemplated  Satnm  for  the  first  time  in 
s  telescope  of  adequate  power  withoat  an  excla- 
mation of  surprise  at  the  extraordinary  spectacle 
presented  by  a  huge  globe,  suspended  in  space, 
belted  like  Jupiter,  and  snrroimded  by  an  (appa- 
rently) dense  and  solid  ring  or  rings  of  light.  We 
have  purposely  deferred  any  reference  to  this 
planet  nntil  his  arrival  at  a  position  in  tbe 
heavens  which  would  enable  the  student  to  follow 
our  description  by  a  direct  reference  to  the  object 
described.  Now ,  however,  that  he  rises  between  five 
and  six  in  the  afternoon,  is  on  the  meridian  be- 
tween nine  and  ten,  and  sets  an  hour  or  two  after 
midnight,  we  propose  to  give  the  same  amount 
and  description  of  detail  with  reference  to  him 
that  we  have  previously  done  with  regard  to  other 
visible  planets;  and  we  will  say  frankly,  in 
Umitu,  that  it  will  bo  whblly  our  own  fault,  and 
not  that  of  our  subject,  should  this  paperprove  an 
uninteresting  one.  Premising,  then,  that  Satnm 
has  an  equatorial  diameter  of  72,250  miles  ;  that 
in  addition  to  his  rings  eight  moons  circulate 
about  him ;  and  that  he  is  situated  at  a  mean  dis- 
tiince  of  874,321,000  miles  from  the  sun,  around 
which  he  performs  one  revolution  in  10759-21971 
days  (or  something  like  29}  of  our  years),  we 
proceed  to  the  more  imme^te  Bubjeot  of  our 
paper,  the  revelations  made  by  the  telescope  as  to 
the  stractnre  and  condition  of  this  most  marvel- 
loos  object. 

Passing  over  the  connection  of  the  Assyrian 
god  Nisroch  with  the  planet  Satnm,  and  the 
altogether  extraordinary  circumstance  that  in 
many  of  tbe  Assyrian  sculptures  this  god  is  re- 
presented as  turrounded  by  a  ring,  we  maypretty 
confidently  assert  that  Gkilileo  was  the  first  ob- 
server to  whose  gaze  anything  of  the  remarkable 
appendage  of  Saturn  was  revealed.  It  was  in  the 
year  1610  when  he  first  seems  to  have  made  a 
telesoopio  examination  of  the  planet.  He  em- 
ployed, as  is  very  well  known,  an  instrument  of  a 
form  invented  by  himself,  and  called  even  to  this 
day  the  Galilean  telescope,  consisting  merely  of 
two  lenses  mounted  in  a  tube — a  convex  one  for 
the  object  glass  and  a  concave  one  for  the  eye- 
glass. Turning  this  afiair,  which  magnified,  bow- 
ever,  more  than  thirty  times,  upon  Satnm,  he  was 
Burprised  to  observe  that  it  appeared  triple;  pre- 
BUiting  to  his  eye  the  effect  of  a  central  globe 
with  two  smaller  companions  in  contact  with  it. 
Two  years  afterwards,  from  a  cause  presently  to 
be  explained,  the  ring  became  invisible  altogether, 
and  Oalileo  saw  the  planet  perfectly  round.  This 
ao  utterly  puzzled  him  that  he  would  appear  to 
have  persuaded  himself  that  either  his  instrument, 
or,  as  he  says,  "  some  demon  "  had  deceived  him 
in  his  original  observations ;  and,  in  seeming  dis- 
gust, to  have  ceased  to  regard  this  particular 
planet  at  all.  Whether  it  l«  so  or  not,  one  thing 
IS  quite  certain,  and  that  is,  that  Galileo  makes  no 
allusion  of  any  sort  to  Satnm  subsequently  to 
the  year  1612.  Between  forty  and  fifty  years 
;  afterwards  we  find  Hevelins  observing  Satum 
with  great  attention.  He  seems  to  have  got  very 
little  further  than  Galileo,  either  in  what  he 
conld  see  or  in  his  interpretation  of  it ;  at  least, 
he  finally  came  to  the  conclusion  that  the  globe 
of  the  planet  had  two  lunules  or  crescents  of 
hyperbolic  curvature,  attached  by  their  cusps  to 
its  body,  the  dark  sky  showing  between  the  inner 
edges  of  these  cresceuto  and  the  ball  of  Satum. 
He  fancied  that  a  movement  of  rotation  sometimes 
carried  one  of  these  lunules  in  front  of  the 
phuiet's  disc  and  the  other  behind  it,  and  so 
miagined  that  be  had  explained  the  round  phase 
which  had  proved  so  groat  a  stumbling-block  to 
Galileo.  It  was,  however.  Christian  Huyghens, 
who,  in  1659,  first  satisfactorily  solved  the 
mystery  of  the  planet's  aspect  in  his  "  Systema 


Satnmium,"  in  which  he  showed  how  the  appear- 
ances he  had  observed  were  produced  by  a  thin 
flat  ring  surrounding  Saturn's  globe,  and  situated 
in  the  plane  of  his  equator.  On  the  night  of  the 
13th  October,  1665,  Dr.  Ball,  and  his  brother, 
Mr.  William  Ball,  of  Minehcad,  in  Devonshire, 
detected  that  this  ring  was  divided  into  two  by  a 
black  line,  which  has  since  been  known  as  "  BaJl's 
division."  This  was  re-discovered  by  Cassini,  in 
1675.  It  is  worthy  of  notice  that  William  Ball 
must  have  been  a  very  assiduous  observer  of 
Satum,  SB  we  have  it  on  the  authority  of  Huy- 
ghens that  he  saw  the  bands  or  belts  upon  the 
body  as  early  as  1656.  Iif  1662,  Anzout  seems 
to  have  seen  the  shadow  of  the  planet  upon  the 
ring.  Other  discoveries  we  shaU  advert  to  in 
describing  the  various  appearances  presented  by 
Satnm  when  viewed  with  the  optictil  aid  now  at 
the  command  of  astronomers. 

We  have  referred  to  the  appearance  and  dis- 
appearance of  the  ring  (or  rings)  above ;  and  it 
mil  perhaps  make  our  subsequent  observations 
rather  more  intelligible,  if,  prior  to  entering  into 
a  description  of  the  physical  features  of  Satum 
revealed  by  the  telescope,  we  try  to  give  some 
notion  of  the  reason  of  this,  and  of  the  very  vary- 
ing aspect  of  the  rings  themselves,  presented  at 
different  epochs.  Reference  to  the  annexed  figure 
will  assist  our  explanation. 


In  it,  let  S  be  the  sun,  the  inner  small  ellipse 
be  a  perspective  view  of  the  orbit  of  the  earth, 
and  the  outer  large  one  of  that  of  Saturn.  Then, 
if  for  simplicity,  we  imagine  these  orbits  to  be 
in  one  plane,  and  remember  that  the  axis  of 
Satum,  Uke  that  of  our  earth,  always  travels 
thiough  space  (practically)  parallel  to  a  fixed 
line,  we  shall  see  that  when  Satnm  is  at  A — the 
earth  being  (say)  at  E — we  shall  see  the  upper 
side  of  the  ring  and  the  north  pole  of  Satum — a 
condition  of  tUngs  which  obtains  at  this  moment. 
It  will  be  equally  evident  that  when,  after  an 
interval  of  some  fifteen  years,  the  planet  arrives 
at  C,  his  south  pole  and  the  ander  side  of  the 
ring  will  be  seen.  In  both  these  oases  it  is  pretty 
obvious  that  the  ring  will  appear  as  a  broad 
ellipse — in  fact,  at  the  time  of  greatest  opening, 
the  minor  axis  is  abonthalf  the  length  of  the  major. 
A  little  study  of  the  figure  will  show  that,  as  the 
planet  travels  from  A  towards  C,  and  from  C  to- 
wards A,  the  ring  will  gradually  close  up,  as  we 
shall  be  looking  at  it  more  and  more  edgeways ;  and 
that  at  intermediate  points,  such  as  B  and  D,  we 
should  (with  a  sufficiently  powerful  telescope, 
and  the  plane  of  the  ring  passing  that  of  the  sun) 
see  only  the  illuminated  edge  of  the  ring  as  an 
excessively  narrow  hair-like  line  of  light.  It  will 
also  be  noticed  that  when  the  plane  of  the  ring 
passes  through  the  earth,  or  when  the  sun  is 
shining  on  the  side  turned  avray  from  us,  the  ring, 
save  on  a  narrow  dark  line  crossing  the  planet's 
equator,  will  utterly  disappear.  Furthermore, 
when  we  reflect  how  very  slowly,  relatively  speak- 
ing, Satum  crawls  along  in  his  orbit,  it  will  be 
easily  perceived  that  our  earth  may — and,  as  a 
matter  of  fact,  does — pass  twice  through  the 
plane  of  the  ring  before  it  passes  the  plane  of  the 
ecliptic,  BO  that  ordinarily  the  ring  disappears 
twice  when  it  is  in  its  ascending  and  descending 
nodes.  Under  the  ciroomstances  of  such  dis- 
appearance the  effect  presented  is  that  seen 
below — 


which  is  a  fae-timUe  of  a  drawing  copied 
from  our  Observatory  book,  under  the  date 
of  January  25,  1862,  and  represents  the  planet 
at  12h.  G.M.T.,  as  viewed  in  a  Hin.  achromatic, 
with  a  power  of  250.  As  an  illustration  of  the 
return  uf  the  ring  to  visibility,  we  fm-ther  append 


another  sketch,  made  with  the  same  instrument 
and  power,  on  February  10  of  tbe  same  year,  at 
11.6U  G.M.T.     The  minute  dot  of  light,  appa- 


rently a  detaohed  part  of  the  ring,  was  in  reality  a 
satelUte.  We  may  add  that  the  ring  disappeared 
again  in  the  May  following  of  the  year  in  which 
these  drawings  were  executed. 

Assuming  then  that  the  student  has  acquired 
a  clear  conception  of  the  reason  why  this  remark- 
able appendage  varies  in  appearance  from  a  wide 
ellipse  to  a  straight  line,  and  ultimately  dis- 
appears only  to  follow  its  cycle  of  changes  in  a 
reverse  order,  we  may  resume  the  thread  of  our 
description  of  the  discoveries  which  have  been 
made  with  regard  to  the  stmotores  of  Satom 
generally. 

Reverting  then  to  the  duplicate  character  of  the 
ring,  it  will  be  remembered  that  it  was  known  to 
be  double  as  early  as  1665,  and  it  is  somewhat  to 
tbe  credit  of  Cassini  (when  we  consider  the  nature 
of  the  optical  means  at  his  disposal)  that  he,  tea 
years  later,  not  only  saw  the  division,  but  de- 
tected the  difference  of  tint  between  the  outer  and 
the  inner  ring,  the  inner  one  being  the  brighter  of 
the  two.  He  compares  this  difference  to  that 
exhibited  by  burnished  and  tamished  silver.  Tbe 
next  observation  of  any  importance  which  we 
meet  with  in  chronological  order,  is  that  of  Short, 
tbe  famous  optician  and  reflector  maker,  who  about 
the  year  1760  would  seem  to  have  detected  a  divi- 
sion, or  rather  divisions,  in  the  outer  ring  itself. 
In  the  month  of  pecember,  1823,  M.  Quetelet 
was  trying  a  telescope  by  Cauchoix,  in  Paris,  and 
thought  he  saw  the  outer  ring  to  be  double.  On 
December  17,  1825,  Captain  Kater,  employing  a 
Newtonian  reflector,  by  Watson,  of  6in.  aperture, 
saw  three  black  streaks,  the  middle  one  being  the 
strongest  upon  the  outer  ring.  One  friend  with 
him  could  perceive  Mvtral ;  another  one  only  two. 
During  the  following  January  Kater  repeated  these 
observations  with  a  Dollond  telescope  of  the  some 
construction,  with  which,  under  equally  favourable 
circumstances,  he  could  lometimet  tee  the  Hrut 
and  tometimes  not.  He  hence  inferred  that  tbe 
divisions,  whatever  they  might  be,  were  not  per- 
manent. Since  then  this  division  of  the  nngs 
has  been  seen  by  a  considerable  number  of  ob- 
servers, including  Encke,  Padre  de  Yico,  Lassell, 
Dawes,  and  many  of  less  eminence.  It  may 
encourage  incipient  telescopists  if  we  mention 
that  during  the  year  1858  and  part  of  1869,  we 
ourselves  on  several  occasions  saw  this  division 
fairly  enough  with  the  same  instrument  and  power 
that  we  have  employed  in  malring  the  delinea- 
tions of  the  planet  which  illoatrate  this  paper.  It 
was  never  equally  visible  on  both  sides  simul- 
taneously, though  Sir  William  Herschel  noticed 
that  the  inner  ring  became  shaded  off  towards 
the  interior  edge;  and  the  late  Rev.  W.  R.  Dawes, 
on  a  night  of  exceptionally  fine  definition,  in  the 
year  1851,  saw  this  appearance  resolved  into  a 
set  of  very  narrow  concentric  bands,  getting 
darker  and  darker  as  they  approached  the  inner 
edge  of  the  ring.  He  compared  the  appearance 
to  that  of  steps  leading  down  to  the  dark  interval 
between  the  ring  and  the  ball.  In  connection 
with  the  two  principal  bright  rings  of  which  we 
have  been  speaking,  we  may  call  attention  to  the 
remarkable  fact,  that  if  it  be  permissible  to  com- 
pare the  measures  (or  estimations)  of  Huyghens 
with  Uiose  of  Sir  William  Herschel,  and  these 
again  with  the  refined  and  acciuato  ones  of  tbe 
great  Russian  astronomer,  Struve,  there  can  be  so 
possible  doubt  that  a  most  extraordinary  increase 
has  taken  place  in  the  breadth  of  the  system 
within  the  last  200  years,  and  that  the  inner  edge 
of  the  ring  is  rapidly  and  perceptibly  encroaching 
on  the  space  by  which  it  is  now  separated  from 
the  body  of  the  planet.  In  fact,  should  this_  con- 
traction go  on  at  its  present  estimated  rate,  it  has 
been  caUnUated  that  by  the  year  1980  the  dark 
ring  of  which  we  are  immediately  about  to  speak 
will  be  in  actual  contact  with  Satum  himself. 

This  interior  dark  ring,  to  which  we  have  just 
referred,  appears  of  a  purple,  or  rather  slate- 
co'.onred  tint ;  it  has  been  discovered  within  the 
lart  twenty  years.    Wo  say  "  discovered,"  »">-" 
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thete  are  plenty  of  indioatioiu  that  it,  or  at  all 
events  a  part  of  it,  most  hare  been  seen  vrithoat 
its  Datiuru  being  detected  a  very  long  time  sine*. 
Tho  lirst  record  we  have  of  it  as  on  uumis- 
t^abie  aw— Muij  ia  tteat  of  the  Mehamattd 
jtaurieen  PMfaaMT  Boad,  wiKr«iaer*ta<g'at  Oaai- 
Mte,  ki  the  Vtitui  9mm,  on  the  n%i>t  of 
-  rU,iaW,  withthegtgaatteiafNMtnrof 
Ooe,  then  remarked  ttMt  tha  tater 
I  of  the  imnr  ring  seeaaed  t«  !»««■«'  hMl  of 
I  MMglP  croaaing  the  ball' gf  ttofJMI*  as 
•-■■■MrtMlt.  The  actual  Bimiam  «t  fte  iteg 
MMlfMi  tin  Ml  was  seen  Mow  the  itag-  In 
*at^  iHuuiiuu  of  wtart  had  taao  <>— niuJ  in 
Amwiua,  thebtefBsr.  W.B.  JlWWi,  >Jt.».,  Mitte 
iii;,'lit  of  KoTembOT  25th  tn  the  tsnte  yesr,  ■whCe 
regarding  Saturn  wiUi  an  aehromatio  of  8-4in. 
diameter,  was  stntok  with  a  similar  appearance. 
He  repeated  the  observation  on  the  2Utb  of  thu 
same  month,  and  again,  in  eonjnnction  with  the 
present  President  of  the  Rojal  Astioaomical 
Society,  Mr.  W.  LasseU,  F.R.8.,  on  Deoember 
Srd,  on  wliicb  night  they  both  satialied  themsehres 
of  its  existeuoe.  Oddly  enough,  news  arrived  on 
the  very  next  day,  Deoember  4th,  of  its  discovery 
iu'the  United  States  by  Mr.  Iknid.  It  may  be 
somewhat  instructive  to  add,  as  showing  the  im- 
perative necessity  which  exists  for  recording  any 
new  or  abnormal  appearance,  that  in  the  year 
18'J8  this  ring  mast  ondoabtedly  have  been  seen 
in  a  6iin.  Conehoix  actnxrmatk),  in  the  observatory 
at  Borne ;  but  that  nobody  seems  to  have  made 
any  note  of  it,  nor,  in  fact,  to  hove  troubled  his 
head  abont  it.  It  was,  however,  perceived  by 
Dr.  Galle,  at  Berlin,  ten  years  later ;  thungh  what 
has  become  of  his  obserrationB,  or  rather  of  their 
record,  we  are  wholly  ignorant.  Assopedly,  so 
for  as  Bond  and  Dawes  were  concerned,  the  dis- 
covery was  quite  original.  By  far  the  most  re- 
markable thing  in  connection  with  this  obssure 
ring,  however,  is  that — -to  say  nothing  of  that 
painstaking  old  observer,  SohriJtcr,  who  expressly 
speaks  of  the  space  on  each  side  of  the  litUl  being 
as  dark,  or  darker,  than  the  snrrannding  sky — 
neither  Sir  William  nor  Sir  John  Hersohel,  who 
zealonsly  observed  Satnm,  nor  Btmve,  who 
measored  the  whole  of  the  dimensions  of  the 
pl&not  and  his  appendages  over  and  over  again 
with  the  great  9't)in.  Dorpat  refraetor,  ever  seem 
to  have  had  the  least  snspioion  of  its  existence  ; 
while,  since  18o0,  it  has  been  seen  in  one  of 
Dallmeyer's  3|in.  achromatic,  and  is  onmistahablo 
iu  any  decent  telescope  of  4in.  or  apwards  in 
apertnre.  It  seems  dillicnlt  to  escape  the  infer- 
euco  that  this  strange  object  mnst  have  increased 
most  remarkably  in  brightness  within  the  last 
thirty  years.  Dawes,  and  after  him  Otto  Strove, 
thought  that  the  dark  ring  was  itself  divided  into 
two  ;  but  this  suspicion  has  not  been  con&med, 
nor  is  it  quite  certain  that  there  is  a  visible  divi- 
sion between  it  and  the  inner  bright  ring.  Before 
diamissing  this  part  of  our  subject  we  may  say 
that  astronomers  ordinarily  designate  the  threu 
rings,  commencing  with  the  outer  one,  as  A,  B, 
and  C — 6  being,  of  course,  the  broader  (and  inner) 
iiight  ring,  and  C  the  crape  ring. 

{To  be  cenehided  next  xenk.) 


INOBGAMIC  CHEMISTBY. 

Bv  CtBOBOB  E.  Datis, 

HtnooM  Oortlfloated  Teaeher. 
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CHEMISTBY,  or  as  it  was  first  termed,  al- 
chemy, is  a  seienoe  which  we  may  trace 
from  remote  antiquity ;  and,  indeed,  its  course  is 
more  distinctly  traced  throngfaoat  the  earlier 
ages  by  the  fact  that  the  alofacmiste  were  sup- 
posed to  practise  what  was  termed  the  "  blaek 
art,"  and  were,  in  general,  supposed  to  be  in 
league  with  demons. 

In  the  pictures  we  have  presented  to  as  of 
Ihese  alchemists,  their  workshops  seem  to  bear 
a  mystic  air ;  the  alchemists  themselves  look  grave 
and  dull ;  whilst  the  bottles  which  are  ranged 
upon  the  shelves  are  covered  with  symbols  which 
add  more  and  more  to  the  mystification 
of  the  scene.  These  alchemists  worked  with 
salt  and  mercury,  their  aim  being  to  produce 
some  hypothetical  compound,  or  to  form  by  some 
yet  tmmade  mixture  the  philosopher's  stone. 
Thus  alchemy  went  on :  fortunes  were  dissipated 
and  money  spent  upon  experiments  which, 
although  set  down  by  some  as  utterly  worthless, 
often  turned  out  sncoessfnl  in  a  dif^rent  point 
of  view :  mixtures  were  made — they  were  heated, 
distiUed,    cooled,    or   brought  into  a  state  oi 


solntion  by  means  of  one  or  other  of  the  several 
acids  or  solvents  then  known,  and  the  reanlt  was 
not  what  was  originally  expected  but  some  new 
compound,  which  was  immediately  designated  by 
some  fanciful  name  at  the  optioa  of  the  dis- 
coverer. 

In  this  manner  several  valuable  products  were 
disoorared  which  added  greatly  to  the  advance- 
ment of  the  science.  1  may  cite,  as  an  instance, 
the  discovery  of  vitriolic  acid,  nude  at  the  close 
of  the  1.6th  century  by  Basil  Valentine,  a  monk 
of  the  Erfurt  monastery. 

These  Ulustrations  will  serve  to  show  that  al- 
chemy was  that  scaenee  which  had  for  its  object 
the  formation  of  those  substances  which  are  now 
considered  as  having  no  existence.  The  mar- 
cniial  earth  of  Becker,  .<uid  the  phlogiaton  of 
Stalil,  which  were  then  looked  upon  as  separate 
entities,  have  now  been  distinctly  proved  erro- 
neous theories  —  theories  which  showed  an 
admirable  amount  of  ingenuity  in  tluir  cun- 
strootion,  but  wliieh  held  no  way  against  truth. 

Instead  of  trying  to  make  gold  and  the  philo- 
sopher s  stone,  moduli  chemistry  pnrsues  its 
course  in  a  diffisreut  dii«etian:  it  has  for  its 
object  the  study  of  those  elonents  or  particles 
of  matter  which  come  iaimediately  under  its 
notice — their  properties  and  their  oombinations 
with  one  another.  Theohemist  works,  not  as 
formerly,  to  isolate  or  determine  the  properties 
of  phlogiston  and  other  analogous  bodies,  but 
experiments  with  a  view  of  classification,  re- 
ducing his  experiments  to  laws  which  may  serve 
fur  the  guidance  of  future  generations. 

A  surioB  on  inorganic  chemistry  will  not  require 
muoh  introduction  to  the  readers  of  the  Enoubb 
Mkch^lnic.  Since  the  journal  first  made  its 
appearance  ample  provision  has  been  made  in  its 
columns  for  notes  and  queries  in  the  above 
t^uiencc;  many  valuable  letters  have  appeared, 
aud  extracts  have  been  made  from  the  various 
sciuutiHc  periodicals  whenever  they  have  ati'orded 
articles  likely  to  be  of  general  Interest. 

The  readers  of  the  Ekolish  MicRAiac  have 
had  a  series  on  "  Modem  Chemical  Notation ;" 
symbols  have  also  been  thoroughly  explained 
(pp.  49  and  97,  Vol.  XI.) ;  and  as  the  chemical 
Htndcnt  should  know  the  elementary  facts  about 
light  and  heat,  magnetism  and  electricity,  he 
cannot  do  better  than  follow  "  Sigma  "  through 
his  course  on  electricity. 

The  present  series,  which  these  few  remarks 
are  intended  to  introduce,  will  be  made  of  a 
thoroughly  practical  nature.  Chemiool  technology 
will  be  studied  in  most  of  its  branches — in  all 
those  at  least  which  bear  upon  the  subjects  of 
the  series ;  analysis,  qualitative  aad  quanti- 
tative, (the  latter  branch  will  bo  subdivided  into 
volumetric  and  gravimetric),  will  be  treated  on ; 
and  also  the  blowpipe  reactions  of  the  various 
metals  and  elements  will  be  inserted  in  their 
respective  places. 

CiupnB  I. 

Chemistry  is  the  science  which  treats  of  matter 
in  its  many  forms  ;  its  decomposition  into  those 
bodies  wUch  arc  termed  elements,  and  also  of 
atoms;  the  probable  ultimate  particles  of  the 
elements  as  we  know  them,  or  as  they  have  at 
present  been  studied  :  it  treats  of  their  properties 
and  their  combinations  with  one  another,  where- 
by we  are  able  to  form  them  into  groups,  the 
members  of  which  exhibit  a  strong  family  likeness. 

Chemistry  is  truly  an  experimental  science ; 
the  laws  which  govern  it  are  the  result  of  exact 
and  laborious  experiments  performed  by  those 
men  who  have  devoted  a  whole  life  to  its  study. 
It  is  not  to  be  looked  upon  as  an  isolated  science, 
but  a  branch  of  -one  great  whole — natural  phi- 
losophy. The  student  may  begin  vrith  chemistry, 
but  he  will  soon  find  need  at  a  good  general 
knowledge  of  the  cognate  sciences — light,  heat, 
magnetism,  and  electricity. 

Matter,  or  the  bulk  of  the  material  world,  is 
at  in«seni  known  to  aonriat  af  64  elammtt,  or  <>4 
forms  of  matter  vMeh  have  aot  baen  proved 
eompomda  by  the  most  powerfnl  le-ogenta,  or 
by  the  most  powerful  forces  whiafa  hare  baen 
biooght  to  baar  upon  them.  The  elenrants  are, 
then,  of  nabestity,  simple  matter,  vriiilst  matter 
containing  several  olcmcuts  is  designated 
etftitpoimu. 

Matter  fnsMMts  llsdf  to  oor  B«ttoe  in  three 
forms  or  physical  modilications — solid,  liquid, 
and  gaseous — which,  however,  are  often  not 
permanent,  but  dependent  upon  the  forces  by 
which  they  are  influenced.  As  an  instance  of 
the  first  physical  form  we  msy  take  ice.  The 
molecules  iu  this  form  keep  their  relative  position 
unless  acted  upon  by  an  external  force — sneh  as 


that  of  heat ;  this  latter  force  being  kept  t«a<i 
a  piece  of  ice  tends  to  retain  the  form  gha  • 
by  nature  or  the  hand  of  n»a. 

In  the  liquid  state,  such  aa  mmy  be  iUsstis 
by  water,  tiie  molecules  have  a  teodeacy  t»  ■. 
over  each  other ;  in  fact,  they  bsTe  no  pensai 
position,  and  by  the  applieirtiait  of  bait  tW. 
transformed  into    the  third    physiaU  fen 
gaseous  state.     By  the  application  ofk& 
water  this  force  overcomes   the    coheeiaKc 
paritelse,  and  also  the  foree  of  •dbeaiaa  ia\ 
vessel  in    which  it  is  contained.    The  tac 
steam,  and  the  only  visible numifestatiaavt  Ik 
of  its  presence  is  its  comJpnsation   imait  t 
comes  in  contact  with  the  atmosphere,««Hi 
is  itself  an  invisible  gas. 

The  speeimett  girea  aboTe  o<  ttiiMw 
through  the  three  states  ia  not  oonfiaAa- 
pomids  ;  by  the  application  of  intense  m.r 
cury,  which  is  a  hjaX  at  ordinary  teofaan 
becomes  sohd  (rI  -  99'4°  C),  andbytkrob 
tion  of  heat  it  is  converted  into  viaponr.  toF 
boils  at  990*  C,  and  emits  a  coIotrite<H 
one  hundred  times  heavier  than  hydivjji 

Elxuzsts,  Atoks,  and  Mou:cTn.E8.''lrlBi 
8e«B  that  ordinary  matter  is  not  capaltiw 
tinnous  subdivision  ;  for  taking   water  lu- 
ample,   the  theoretieal   divinon    stops  v^ 
reach  a  molecule.    Amc^cnle  of  the  bo^n 
smallest  group  wMdi  can  take  part   ine;> 
mleal  action.     But,  although  we  faarre  nan 
limit  of  divisibility  as  regards  w»ter,  we  ex:- 
split  up  that  water — that  molecule  of  vrater-t 
simpler  matter ;  its    constituents,    oiygn:  ■ 
hydrogen.    By  the  aetioB  of  the  voltaic  baltf 
upon  acidulated  water  it  is  decomposed,  yte)& 
two  gases  named  above.    These  gases  have  bn 
submitted  to  the  most  energetic  toreeM  known  ^ 
the  chemist,  but  without  success ;  st  least,  in  ta.- 
direction  to  prove  their  coaipeinHl  eonstitntioo. 

We  have  then  divided  »a(eran(f  foRseda  raok 
cule  ;  this  molecule  er  rantfleet  ptatiaa  of  wate 
which  could  exist  b  i  fpse  state  has  been  fnrtiiei 
subdivided,  and  at  last  we  have  reached  iha  ani- 
mate atom.     The  existence  of  atmna  Ivaa  otter 
been  spoken  of  ambiguously,  and  as  baving  reb- 
tion  to    chemistry  alone ;  but  such    ideas    nf 
totally  erroneous.    If  wp  believe  in  the  comlo* 
tion  in  multiple  proportion  we  mnst  support  tkt 
fact  by  the  atomic  theory.    And,  again,  wra> 
no  chemistry  to  support  the  hypothecia— is 
electricity,  and  the  cognate  sciences  aSn'  ^ 
cient  proof  of  its  truth. 

Radicles. — The  elements,   or  eiofk  oor 
unite  with  each  other  to  form  comptsiir  Wj 
so  doing  they  exhibit  certain  degaa  ''^^ ' 
each  element  in  its   nocombined  ttt  ■  ^b- 
tially  a  timpie  radicle,  having  vaiiuaie** 
force.    A  group  of  elements  not   bdaitfii'i^ 
but  possessing  chemical  foree,   is  oaM  >  i* 
pound  radicle ;    instances  are   to   be  (■' ' 
carbonyl  C  O"  and  snlphuryl  8  O^' ;  they** 
as  elements,  replacing  them  in  many  s* 
osmpounds.    (See  also  page  98,  Vol.  XL) 

Then,  again,  the  elements  may  be  divi^a 
two  great    classes — chlorous    (electro-ncpr'.    I 
and    basylons    (electro-positive).        Wba  <» 
iwnnds  are  decomposed  by  the  rohaiebtttir 
some  (chlorous)  make  their  appearance  it  5 
pontivo  pole,  while  the  basylons   appear  c* 
negative.  The  most  stable  compounds  aref>ii' 
by  union  of  dissimilar  elements,    wMlst   Ks-' 
combinations  are  characterized  by  their  us>v 
nature  ;  potassium  (basylous)  unites   with  i 
energy  vrith  chlorous  oxygen,  and  the  recntt 
very  stable  compound  ;   bat  when  chloiiaf  • 
nitrogpn    enter    into    combination,    these   ' 
sfalorons  elements  are  so  loosely  onitBd  that" 
resulting  compound  cannot  safely  be  toached  v^ 
out  danger  of  causing  a  fearful  explosion. 

Sthbols,  Nomesclatube  asd  Formct_i_- 
the  reader  wrill  tnm,to  pp.  49,  97,  he  will  see  t3 
a  recapitulation  on  this  heading  is  quite  xuxbci 
saiy.  The  circles  will  be  omitted  in  gra] 
formulc  for  the  future. 

ATojnc  ANi>  Moi.RcrtjkB  Wkiohts. — A  litr 
hydrogen  weighs  0-0896  gramme,  which  wi 
bas  been  denominated  a  crith ;  a  litre  of  crs; 
weighs  1-434R  grammes — that  is,  iBtimee  Ixri 
than  hydrogen,  or  16  crittu.  Now^,  as  c 
volumes  of  the  simple  gases  (with  a  few  e; 
tions)  nnder  the  same  pressure  and  temp^r-j 
contain  an  equal  number  of  atoms,  the  ato 
oxygen  must  be  16  times  heavier  than  th, 
hydrogen. 
'  But  the  reader  win  probably  say,  How  slt 
atomic  weights  of  those  elements  detexxn 
which,  Kke  carbon,  have  never  been  rem 
gaseous  ?  It  has  been  found  by  experimtnit 
B5-5  parts  of  chlorine  unite  with  1  of  hydr^ 
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sad  as  i08  parts  of  silver  Tmita  with  95*5  of 
chlorine,  108  mnst  be  the  weight  <rf  silver.  For 
the  determipation  of  the  atomie  weight  of  carbon, 
diamond  was  burnt  in  a  stream  of  oxygen ;  and 
from  the  experiments  of  Dnmas,  Brdmann,  lie- 
big,  and  many  others,  the  atomic  weight  of 
12  has  been  adopted.  If  the  metal  be  a  dyad, 
the  atomic  weight  is  that  qnantity  which  unites 
•with  16  parts  of  oxygen — oalcinm,  for  instance — 
the  atomic  weight  being  40.  This  refers  only  to 
the  normal  oxides ;  the  higher  add  or  basic 
oxides  are  of  oonrso  exceptions.  The  moUatlar 
iceight  is  dependent  npon  the  molecular  volume, 
wUob  volume  is  that  which  is  occupied  by  two 
atoms  of  hydrogen  at  the  same  temperature  and 
pressure.  The  molecules  of  the  monad  and  triad 
elements  contain  two  atoms,  with  some  of  the 
pentads — therefore  the  molecular  is  twice  that  of 
the  atomic  weight.  Most  of  the  artiad  elements 
have  a  molecular  weight  which  is  identical  with 
the  atomic  ;  one  atom,  as  in  the  case  of  mercury, 
occupying  the  same  space  as  two  of  hydrogen. 
The  molecule  of  phosphorus  vapoar  occupies  half 
the  space  of  a  molecule  of  hy^gen,  if  we  take 
two  atoms  to  equal  a  molecule;  but  in  the 
above  a  litre  weighs  62  criths,  or  124  as  the 
moleonle  weight,  and  as  other  experiments  give 
31  as  the  atomic  weight,  the  molecule  mnst 
enclose  foor  such  atoms  and  remain  the  nor- 
mal size.  Arsenic  resembles  phosphoms  in  this 
respect. 

The  molecular  weight  of  compounds  may  be 
found  by  adding  togeti^er  the  atomic  weights  of 
the  constituent  elements,  and  if  the  density  is  re- 
quired the  molecular  weight  must  be  divided  by 
the  molecular  volume  ;  nitric  oxide  (Nj  Oi)  has  a 
molecular  weight  of  60,  but  a  density  of  15,  the 
volume  being  4.  As  the  elements  unite  with 
each  other  in  definite  parts  by  weights  they  also 
combine  by  definite  volumes  or  parts  by  measure  ; 
two  volumes  of  hydrogen  unite  with  one  of  oxygen 
to  fprm  water;  equal  volumes  of  hydrogen  and 
chlorine  unite  to  form  hydrogen  chloride ;  whilst 
ammonia  gas  is  composed  of  three  volumes  of 
hydrogen  and  one  of  nitrogen. 

Acids,  Bases,  asd  Salts. — Acids  are  generally 
formed  by  the  action  of  water  upon  the  higher 
oxides ;  both  are  decomposed,  and  a  new  compound 
results,  in  which  the  atoms  are  very  differently 
arranged.  The  characteristic  of  the  acids  proper 
is  the  ease  with  which  they  exchange  their  hydro- 
gen for  another  basyl.  By  the  action  of  one 
molecule  of  water  npon  an  oxide  molecule,  either 
one  or  two  acid  molecules  may  be  formed ;  when 
'  the  latter  takes  place  the  acid  is  what  is  termed 
monobasic,  that  is,  contains  only  one  atom  of 
hydrogen  replaceable  by  metals.  If,  as  in  the 
former  case,  only  one  mulecnle  of  acid  is  formed 
by  the  mutual  decomposiLion  of  the  water 
and  chlorous  oxide,  a  dibasic  acid  is  the  result ; 
an  acid  which  contains  two  hydroxyl  radicles,  or 
two  atoms  of  displaceable  hydrogen. 

{To  be  eotUimied.) 


RECENT  IMPROVEMENTS  IN  THE 
MANUFACTURE  OF  GAS. 

TEE  maoafaotare  of  gas  is  a  subject  of  more 
than  passiog  iaterest  to  many  of  our  readers, 
and  in  giving  the  opinions  of  those  best  capable  of 
deciding  on  the  utUity  of  the  various  suggested 
improvements,  we  ask  the  attention  of  those  of 
our  subscribers  more  particularly  interested  in  the 
matter. 

For  some  time  past  numerous  gas  engineers 
have  been  engaged  in  endeavours  to  convert  the 
valuable  fluids  contained  in  tar  into  permanent 
gases.    These  attempts  to  utilize  the  rich  hydro- 
carbons of  the  tar,   however,  have  hitherto  not 
been  so  suceeasfol  as  might  be  desired,  principally 
on  account  of  the  naphthaline  and  solid  deposits 
creating  obstmctian  in  the  mains  and  pipes,  and 
carbon  in  the  retorts,  without  the  anticipated  in- 
creased quantity  of  gas.    An  improvement  has, 
howevtT,  been  introduced  at   Cork,  by  Messrs. 
Hill  &  Lane,  which  bids  fair  to  overcome  these 
obstaeles.     Their  process,  which   is   patented, 
consists  in  the  thorough  amalgamation  of  the  tar, 
with  a   portion   of    the   coal  to  be  carbonized. 
From  30  to  40  gallons  of   tar  are   mixed  and 
jETOimd  up  with  three  quarters  of  a  ton  of  coal  and 
a  quarter  ton  of  breeze.     The  proportion  used  is 
25  per  cent,  of  the  total  quantity  of  coal  to  be 
carbonized.     The    advantages  claimed    for  the 
process    are  a  larger    yield   of    gas,    increased 
illuminating  power,  and  the  re-conversion  of  the 
breeze  into  coke,   its  particles  being  cemented 
together  by  the  pitch  of  the  tar.    It  is  said  that 


inferior  Welsh  coal,  treated  under  thispatent,  can 
be  made  to  yield  16-candle  gas.  The  rationale  at 
the  process  appears  to  be  that,  whilst  in  the  former 
experiments  ttie  tar  was  merely  distilled,  in  this 
it  is  in  great  measure  decomposed,  and  the 
poorer  gases  coming  from  the  coal  combine,  while 
in  their  nascent  state,  with  the  hydrocarbons  of  the 
tor,  which  are  converted  into  permanent  gases, 
instead  of  condensing  and  forming  obstructions 
in  the  apparatus. 

Of  all  the  machinery  in  general  use  npon  gas 
works,  probably  no  portion  is  so  unocrtain  and 
so  unsatisfactory  in  its  operation  as  that  of  the 
ordinary  coke  "  scrubber."  In  order  to  extract 
the  tar,  the  gas  after  leaving  the  condenser,  was 
passed  through  vessels  filled  with  coke  or  breeze. 
The  transition  from  these  breeze-boxes  or  tar- 
filters  to  "  sombbers  "  was  accomplished  merely 
by  increasing  the  depth,  and  allowing  water  to 
.triolclA  through;  but  only  a  small  quantity  of 
water  being  required,  the  difficulty  was  to  dis- 
tribute it  equally.  To  meet  tlus,  Mr.  HUl 
adapted  the  well-baown  "  Barker's  mill  "  to  the 
purpose ;  but  even  this  ingenious  contrivance  was 
not  sufficient  of  itself ;  it  distributed  the  water 
equally,  but  the  quantity  required  to  keep  it 
gouig  made  the  resulting  liquor  too  weak  to  be 
profitable.  Mr.  Hills  then  introduced  n  "  tumbler," 
a  sort  of  double  trough  with  a  division  across  the 
centre,  and  so  balanced  over  an  open  box  that  the 
small  stream  of  water  alternately  fiUs  first  one 
division  and  then  the  other,  the  division  into 
which  the  water  runs  remaining  ia  position  imtil 
it  is  filled,  when  it,  so  to  speak,  tumbles  over, 
emptying  its  contents  into  the  box,  thus  affi>rding 
sufficient  water  to  cause  the  mill  to  turn  for  a 
minute  or  two,  but  which  stops  when  the  supply  is 
exhausted.  Neither  the  Barker's  mill,  simple,  nor 
the  "  tumbler  "  proved  successful,  and  both  have 
since  been  discarded.  The  most  common  method 
of  filling  scrubbers  at  the  present  time  is  with 
coke ;  and  these  seem  to  answer  very  fairly  pro- 
vided the  gas  is  free  Sxxxa  tar.  However,  the 
invention  of  Mr.  Livesey  is  a  decided  improve- 
ment, and  will,  in  all  probability,  be  universally 
adopted.  It  consists  in  fitting  the  interior  of  the 
scrubber  with  a  number  of  thin  boards,  disposed 
so  as  to  present  an  enonnous  surface  of  liquor  to 
the  passing  gas.  In  a  scmbber  laft.  Gin.  diameter 
by  28ft.  high,  are  placed  22  tiers  of  boards  about 
i-iu.  thick ;  and  as  there  are  258  boards  in  a  tier 
the  whole  surface  is  about  128,000  square  feet.  A 
layer  of  coarse  cocoa-nut  matting  is  placed  on 
the  top  to  spread  the  water.  The  gas  is  passed 
through  these  scrubbers,  the  first  two  being 
plentifully  supplied  with  liquor,  and  the  third  with 
a  small  quantity  of  water.  The  greater  part  of 
the  ammoniaisAbsorbedby  theliquor,  which  is  in- 
creased in  strength  to  lOoz.or  lloz.;  the  remainder 
is  removed  in  the  lost  scmbber  by  the  use  of  from 
5  gallons  to  6  gallons  of  water  to  the  ton  of 
coal,  or  scarcely  mora  than  half  a  gallon  to 
l,000ft.  of  gas.  The  liquor  so  produced  is  of 
from  7oz.  to  9oz.  strength,  while  the  same 
vessel  filled  with  coke  would  require  3  Kollons  to 
4  gaJlons  more  water  to  the  ton,  and  would  only 
produce  liquor  of  Soz.  to  6oz.  strength ;  there- 
fore the  arrangement  of  thin  boards  is  about 
twioe  as  profltaUe  as  the  use  of  the  ordinary  coke 
scrubber. 

In  the  matter  of  burners,  Sugg's  "steatite" 
and  the  slit  fish-tail  are  reoommtjnded  as  prefer- 
able to  the  two-hole  fishtail.  The  Bronner 
burner  (a  kind  of  split  batswing)  is  reported  as 
giving  an  illuminating  power  of  12  candles,  with 
an  hourly  consnmption  of  5ft.  Indeed,  the 
batswing  burner  has  beaten  the  ordinary  fishtail 
completely  out  of  the  field,  as  it  gives  a  much 
better  light  with  about  the  same  consumption  of 
the  gas. 

Some  method  of  completely  removing  the  sul- 
phur from  the  gas  is  still  wanted,  as  although  its 
amount  has  been  reduced  to  a  minimum,  there  is 
yet  sufficient  to  moke  its  presence  felt. 
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Af  rUOATION  X. 

Inclined   Plane. 

(CoaMnuccI  from  page  48&.) 

"TXTERB  the  thread  of  the  not  cut  away  oil  to 

W      a  mall  part<  <">d  ^^  nut-block  still  kept 

in  position,  th^  vrorking  of  the  screw  would  be 


the  same  (as  far  as  the  prixicipUs  of  the  plane 
are  concerned)  as  if  the  whole  thread  of  the  nut 
existed.  It  is  obvious  that  this  spreading  out 
of  ttie  force  has  the  great  advantage  of  much  lees 
pressure  on  any  one  part  of  the  screw.  In  prac- 
tical nee  it  is  sometimes  the  nut,  sometimes  the 
screw  that  may  mouc,  and  these  motions  ccxre- 
spond  to  the  weight  forced  tip  the  inclined  plane, 
or  the  inclined  plane  forced  under  the  weight. 
The  apparatus  in  Fig.  87  may  help  to  make  Baro 


dear  the  dements  of  a  screw.  Standing  on  the 
base  A  is  shown  one  turn,  >  a,  of  a  screw. 
The  flat  strip  of  metal,  aaa^,  wound  in  a  spiral, 
is  the  thread  of  the  screw.  The  cylinder  on  which 
a  a  a'  should  be  rolled  is  omitted,  and  in  its  place 
a  perpeudicular  plate,  b  b,  supports  the  spiral. 
The  upright  B  has  two  projecting  pieces,  in  which 
slides  the  bar  C,  the  lower  end  of  which  rests  (l>y 
a  small  wheel)  on  the  screw  spiral.  This  bar  C 
represents  one  portion  of  the  nut,  movable  perpen- 
dicularly. The  screw  spiral  a  a  a'  con  move 
horizontally,  being  joined  to  the  disc  D,  which 
has  a  pivot  p,  and  Ues  upon  small  rollers  in  the 
base.  A  cord  c  c  in  the  groove  of  the  disc,  and 
fastened  at  some  one  point  of  it,  is  a  convenient 
means  of  moving  the  screw  spiroL  Lastly,  a 
sheet  of  paper  (No.  2)  is  cut  of  the  same  size  and 
shape  as  the  support  b  b,  and  wrapped  round  the 
support.  Now,  to  remove  all  doubt  of  the  spiral 
a  a  a'  being  an  inclined  plana,  it  is  only  necessary 
to  unroll  the  spiral  or  its  support.  The  paper  sheet 
being  an  exact  model  of  the  support,  is  taken  off,  and 
when  drawn  out  straight  shows  an  nnmistakable 
inclined  plane,  which  has  suffered  no  change  by 
beingralled  height  to  point.  To  show  the  action 
of  thit  screw  upon  the  nut,  turn  the  disc  D  in  the 
diieetion  of  the  arrow.  The  bar  C  is  forced  up. 
Here  is  seen  by  the  effect  att  one  bit,  what  is  the 
effect  on  the  whole  nut.  Tarn  tke  disc  in  the 
opposite  directioa,  gravitation  tareea  the  bar 
(the  nnt^  down,  sad  thus  besidea  showing  a  com- 
mon action  of  the  screw,  represents  what  would 
occur  if  the  bar  were  subject  to  the  pressure  of 
the  under  tide  of  the  screw.  The  bar  would  bo 
drawn  down  apparently,  but  the  real  effect  would 
be  the  forcing  under  of  on  inclined  plane  having 
a  (not  a')  for  pcint ;  in  fact,  the  reverse  of  what  is 
seen  in  the  figure,  in  whidi  a'  is  the  point  of  the 
plane. 

This  apparatus  so  for  only  shows  one  motion 
of  screw  (horizontal)  and  nut  (perpendicular). 
But  it  is  easy  to  imagine  modifioations,  by 
which  all  the  motians  of  both  sorew  and  ant 
could  be  represented.  It  would  be  too  long 
to  enter  into  these  modifications,  and  the  neces- 
sary minutin  of  detail  in  describing  by  diagram 
might  produce  confusion  in  the  miad  regarding 
this  point  (action  of  the  machine),  already 
perhaps  too  much  extended. 

in.  Conditions  of  eqoilibrinm.  They  ore  to 
be  found  in  the  4th  caae  of  the  iodined  piano 

P  H 

— :  =  — - ;  for  in  the  screw  the  power  is  always 
W         B 

applied  horizontal  to  the  base  of  the  inclined 
plane  which  composes  the  screw.  In  the 
screw  the  "height"  (H)  is  represented  by 
the  pitch  or  distance  jci)  between  any  two 
threads ;  and  the  "  base  "  is  replaced  by  the  cir- 
cumference 2  n-  r ;  the  formija  then  becomes 
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Z.  =  J_    .     P    -1^ 
W         airr  ■  airr" 

a  «■  r  not  be  nnderstood,  it  will  be  quite  Buffl- 
eient  for  the  present  to  know  that  it  is  the 
mathematical  expresBion  of  any  dronmferenoe  ; 
r  ii  the  radins,  and  a  ir  the  relation  of  the  dia- 
meter to  the  cironmferenee,  which  not  being  an 
exact  whole  number  is  rendered  by  the  decimal 

3-111696 From  the  formula  can  now  be 

drawn  all  the  conditionB  of  better  action,  i.e.,  how 
P  may  be  as  mall  at  pouibU.  It  is  therefore 
evident— Ist,  that  the  smaller  d  is  the  better- 
same  principle  as  in  the  inclined  plane ;  the  less 
the  height,  the  less  is  P.  Hence  the  clotfr  the 
thread!  the  more  power  U  gained.  2nd.  The 
greater  the  radins  of  the  cylinder  r,  the  better 

same    again    as    in    the    plane — the    longer 

*o.  Hence  the  larger  the  body  of  the  icrew 
the  better,  the  pitch  remaining  the  same. 
3rd.  No  gain  if  (r)  be  increased  in  such  a  way 
that  (d)  is  proportionally  greater.  The  reason  is 
erident — the  angle  of  the  plane  remains  unchanged. 
4th.  What  is  gained  by  the  reduction  of  d  is  lott 
in  the  motion  produced.  Before  the  change  at 
each  tmm,  the  body  could  be  mored  a  distance 
=  d;  after  the  change  it  will  (it  can)  only  be 
moTed  =  d  -  n.  Practically,  therefore,  time  is 
loat  in  effiMting  the  game  work.  5th.  What  is 
gained  by  increase  of  r  is  lost  in  accomplishing 
the  same  perpendicular  work.  Beoall  the  prin- 
dple  of  "  virtual  velocities." 

N.B. — In  practical  use,  the  power  is  always 
applied  to  the  screw  by  means  of  a  handle  of  B(nae 
kind.    The  principles  of  this  handle  not  having 

^ j  yet  studied,  it  (the  handle)  cannot  here  be 

made  enter  into  the  formula  of  the  screw ;  but  it 
is  necessary  to  remark  that  it  may  be  found  in 
books  as  represented  by  the  letter  r  of  the  expres- 
■ioa  a  T  r.  For  the  present,  it  is  enough  to  know 
that  the  change  of  r  mtut  vtake  a  change  in  the 
value  of  P,  when  r  in  a  ir  r  stands  for  the  handle 
with  which  the  screw  is  to  be  woiked.  Tlus  con- 
sequence, therefore,  in  no  way  clashes  with  the 
conclusions  2nd  and  3rd  from  the  formula  where 
r  is  the  radius  of  the  cylinder  (the  body)  of  the 
■crew. 

IV.  The  uses  of  the  screw,  many  though  they 
are,  can  be  all  included  under  one  head,  "  the 
exertion  of  power  (force)  of  any  degree  from  the 
smallest  to  the  greatest  which  the  strength  of 
materials  will  allow."  This  extraordinary  range 
is  in  great  part  effected  by  the  "  pitch  "  of  the 
screw,  which  can  be  reduced  indefinitely^  as  long 
as  the  form  of  the  thread  can  be  maintained  un- 
injured. The  applications  of  the  screw  are  all 
interesting,  and  many  very  important. 

SobkwApp.  I. — Weiobt  Rkaction. — In  general 
use  the  "  pitch  "  is  so  small  that  the  weight  (the 
force  to  be  overcome)  cannot  react  on  the  screw 
when  the  "power"  is  withdrawn.  Thus,  a  heavy 
weight  W,  Kg.  88,  lifted  by  a  screw,  cannot  puth 


Now,  as  the  difference  may  be  made  indefinitely 
small,  a  "working  pitch"  indefinitely  fine  can 
be  produced.  Great  pown- is  gained,  but  at  the 
expense  of  time,  in  consequence  of  the  diminu- 
tion of  space.  There  are  instruments  in  which 
the  contracting  of  the  space  is  a  gain,  as  it  will 
be  seen  in  the  next  appUoation. 

ScBKw  App.  III.— Thb  Micbokstsb  Scbew.-- 
In  many  optical  and  astronomical  instruments  it  is 
necessaiy  to  estimate  division  of   space    much 
smaller  than  those  of  the  most  delicate  vernier. 
For  this  purpose  is  used  the  "micrometer  screw." 
The  essentials  of  this  instrument  are  (the  frame, 
nuts,  support  of  r,  &e.,  are  left  out  of  the  figure), 
a  screw  of  very  small  "pitch,"  A  (Fig.  90),  and 
a    circular    plate    B,    very 
delicately     divided.       The 
plate  is  usually  joined    to 
the   screw-shaft,  and  as  it 
is     moved    round,     passes 
under  a  graduated  index  r, 
which  points  to  the  number 
of  divisions  gone  past,  and, 
by  its  own  graduation,  indi 
cates  the  number  of  turns 
which  the  screw  has  made.    For  measurement, 
it    is    only  necessary    to    know    the    "  pitch" 
of  the  screw;  tiie  plate  will  indicate  the  /roe- 
tiofu  of  that  pitch.     Suppose  then,  the  "  pitch  " 
to    be    1   mm.,    and    the    plate    large    enough 
to  be  divided  into  500  parts.    Each  (urn  of  the 
screw   moves  the  body,  whatever  it  may  be,  to 
a  distance  of  one  mm.;  each  divinion  of  the  plate 
shows  l-500th  mm.      The  number  of  turns  gives 
the  number  of  mm.,  and  the  index  r  points  to  the 
number  of  SOOths  to  be  added.    The  micrometer 
may  be  made  so  as  to  show  1-lOOOth  of  a  mm. 

[To  be  continued.) 
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the  eerew  back,  although  the  power  P  has  ceased 
to  act.  The  "  pitch  "  (the  H  of  the  plane)  is 
so  litUe  that  the  great  force  of  W  has  but  a  small 
"  component "  down  along  the  thread,  which 
"  component  "  is  more  than  opposed  by 
one  of  the  "obstacles."  The  detailed  exami- 
nation of  the  various  forces  produced  by  W  will 
afibrd  an  interesting  study  to  any  one  who  may 
wish  to  see  fully  the  truth  of  the  explanation 
just  given. 

SoBEW  App.  II. — Thb  Dipfkbektial  Screw. — 
After  a  certain  point  in  various  materials  the 
thread  cannot  resist  the  pressure  ap<Hi  it — it  breaks. 
There  is  then  the  limit  of  reducing  the  "  pitch." 
To  have  a  "  working  pitch  "  of  legs  height,  two 
screws  of  different  pitch  are  made  to  work  one 
into  the  other  (Fig.  89),  A,  large  screw  moving 
as  arrrow  (a),  B  small  screw  moving  as  a'.  On 
turning  the  handle  P,  the  screw  A  advances  as 
its  "  pitch  "  requires ;  but,  in  the  mean  time,  B  is 
drauii  into  A  ta  the  height  of  its  "pitch;"  the 
body  W  is  only  moved  to  a  distance  equal  to  the 
diff'eretire  between  the  pitch  of  A  and  the  pilch  of 
B.     This  difference  is  the    "  working  pitch." 


MICBOSCOPICAL  EXAMINATION  OF  BOCKS 
AND  MINERALS.* 

MICROSCOPICAL  examination  of  rocks 

shows  that,  as  a  rule,  the  igneons  rocks 

may  be  distinguished  at  once  from  all  others  by 
their  structure,  which  is  that  of  a  more  or  leas 
perfect  network  of  minute  crystals:  in  many 
cases  all  the  minerals  are  well  crystallized ;  in 
others  there  is  an  amorphous  or  glassy  base  in 
which  the?  are  enclosed ;  there  are,  however, 
other  rocks,  such  as  the  Felstones  and  the  more 
recent  volcanic  PhonoUtes  some  of  which  do  not 
present  this  orystallized  arrangement  of  their 
constituents  ;  and  then  there  are  the  Porphyrites, 
which  are  characterized  by  the  presence  of  crys- 
tals of  felspar  in  a  compact  felspathic  base. 
There  is  in  fact  a  gradual  passage  from  the  com- 
pact Felstones  to  the  Porj^iyrites ;  so  that  it  ap- 
pears probable  that  the  amorphous  base  of  all 
such  rocks  is  simply  the  silicious  magma  or  paste 
from  which  distinct  minerals  would  have  sepa- 
rated had  the  circumstances  under  which  they 
were  formed  been  favourable  for  crystallization 
to  have  taken  place.  As  a  typical  example  of  a 
widely  distributed  class  of  rocks,  I  will  take  for 
descnption  the  well  known  basaltic  rock  of  the 
Rowley  Hills.  An  examination  of  thin  sections 
shows  that  it  contains  a  tricUnic  felspar,  angite, 
magnetic  oxide  of  iron,  a  Uttle  olivine,  and  a  few 
crystals  of  apatite.  The  felspar  is  known  to 
belong  to  the  triclinio  system,  as  it  exhibits  the 
characteristic  striis  when  examined  by  polarized 
light.  Augite  appears  in  minute  black  shining 
ciystala,  which  appear  bright  brown,  or  occasion- 
ally green  when  in  thin  sections ;  it  cannot  be 
mistsJien  for  any  other  mineral  except  hornblende, 
from  which  it  is  distinguished  by  a  marked  dif- 
ference in  the  angles  ;  it  has  also  a  clear  glassy 
appearance,  while  hornblende  is  either  distinctly 
fibrous  in  texture,  or  exhibits  lines  or  cracks 
running  parallel  with  the  principal  cleavage  plane. 
Very  frequently  hornblende  is  green,  while  augite 
is  yellowish  brown,  but  this  does  not  always  hold 
good.  The  magnetite  occurs  in  minute  grains,  or 
as  thin  laminie,  both  being  black  and  opaque. 
The  apatite  is  seen  in  long  acicnlar  hexagonal 
crystals.  The  olivine  occurs  in  crystals,  and  also 
in  irregular  grains,  of  a  clear  yellowish-green 
colour  ;  it  is,  however,  rare  in  this  state,  being 
nearly  always  altered  to  a  dark  green  mineral. 
In  addition  to  the  above  minerals,  which  must  be 
regarded  as  the  original  constituents  of  the  rook, 
there  are  also  one  or  two  zeolites,  calcite,  and  a 
chloritic  mineral,  all  of  which  are  found  filling 
cavities,  and  are  secondary  formations. 


The  nse  of  the  microsoope  is  bj  ns  meoci^ 

fined  to  the  disciiminations  of  minerali;  siti  cit 
assistance  we  may  leana  mmny  facta,  as  la  il4 
mode  of  formation  of  rooks,  the  order  in  wH^ 
the  various  minerals  crystallized,  and  tit  tltnv 
tions  which  have  been  freqaently  caused  hy  ^ 
removal  of  mineral  matter,  and  its  TejAaeasct 
by  another  of  different  ohaxoical  oompositiaB.  h 
the  Rowley  rock,  the  minute  cxTStala  of  apci 
penetrate  both  the  felspar  (uid  aagite :  the  ha 
also  encloses  crystals  of  felspar  and  magub 
the  angite  crystallized  therefore  after  the  inia 
had  been  formed.  The  olivine  contains  goss, 
magnetite  only,  and  was  probably  the  aeosj -. 
crystallize. 

Cases  are  not  uncommon  in  vrhich  erysttkip 
caught  up  portions  of  the  BnrroTinding  mas  va 
in  the  act  of  formation,  and  other  facts  ooi 
very  clearly  the  actual  oondition  of  the  Bb 
the  moment  of  orystallizatiox^      For  exuu 
a  section  of  Pitchstone  from    Planitz,  oosa 
crystals  of  felspar,  the  minute   opaqu*  /em 
thickly  scattered  through  the  matrix  aitg* 
together  round  the  sides  of  the  erjtXAmt 
been  forced  outwards  as  the   latter  immit 
size ;  this  clearly  indicates  that  daring  tksa 
tion  of  the  crystals,  the  matrix  was  in  a  not 
not  in  a  ylutd  state,  for  had  the  partidu 
quite  free  to  move,  there   would  havs  ka> 
crowding. 

In  a  section  of  basalt  from   the  Bhise.; 
olivine  is  in  its  usnal  fractured  eonditiai.  t 
some  of  the  larger  cracks  have  been  BMi 
with  the  fine  crystallized  matrix  in  whieii  la 
are  imbedded; — there   is   no  crowding  of  & 
particles ;  in  this  case,  therefore,  the  olhine  n 
not  only  crystallized,  but  fractured,  befon  tb> 
consolidation  of  the  mass.    In  another  aeetios  d 
basalt  the  crystals  of    augite  and  olivine  ue 
somewhat  rounded,  and  the  cnela  filled  up,  to 
that  they  probably  existed  as  ajrstjLli  or  grains 
before  the  ejection  of  the  Java. 

One  of  the  most  important  aids  in  the  exami- 
nation of  rocks  and  minerals  is  afloided  by  polar- 
ized light.  In  many  cues  it  euaUes  us  at  once 
to  discriminate  between  ^Sstent  suneiala,  and 
not  unf  reqnently  affords  clear  evidence  of  changes 
which  have  taken  place  subsequently  to  the  cos- 
Bolidation  of  the  substance  under  examinatiia 
When  a  thin  section  of  a  crystal  is  placed  os  tb 
stage  of  the  microsoope,  and  a  beam  of  palui» 
light  is  passed  through  it,  the  beam  is  depoliriw 
and  generally  exhibits  oolonrs  due  to  interfow 
the  intensity  of  colour  varies  aocordia;  li  * 
direction  in  which  the  crystal  is  cut,  isJ  a*- 
quently,  in  examining  a  section  of  net  >b 
various  sections  of  any  one  minol  it  n^ 
always  give  the  same  result;  but  as^esiib 
of  igneons  rocks  lie  at  all  angles,  it  a  us^ 
always  easy  to  obtain  some  which,  boi^  i*  <^ 
an  inclination  to  the  optic  axis,  exhibit  fix 
degrees  of  intensity  of  action ;  therefore  os^ 
which  vary  much  from  each  other  in  this  ni* 
may  be  easily  distinguished. 

A  most  important  point  to  be  noted  is,  tU^ 
depolarizing  action  of  a  crystal  is  nnifnra  m 
the  whole  surface  of  its  section,  if  it  ooBsiststl 
one  simple  crystalline  structure  ;  when,  bows 
the  light  appears  to  break  up  into  detached  ptis- 
each  of    which    changes  independently   a<  & 
analyzer  is  rotated,  we  know  that  it  is  tomU  > 
of    a  number  of  separate  crystalline  portue 
either  independent  of  each  other,  or  sometiB' 
related  as  twins.* 

A  knowledge  of    these  facts  enabled   me 
detect  the  presence  of  olivine  and  its    p«cs^ 
morphs  in  the  'Rowley  rock,   as  described  is  > 
former  paper,  and  also  in  the  Geological  3ia^ 
zirM,  vol.  vi.,  p.  115.    A  psendomorph  is  a  mis- 
ral  possessing  a  crystalline  form,  which  does  ftt 
belong  to  the  substance  of  which  it  is  eomponi 
it  is  an  altered  mineral,  or,  in  other  words,  u 
aggregate  of  mineral  matter,   which  has  b«A 
deposited  simultaneously  with  the    removal  ct 
that  which  possessed  the  original  crystal  form 
it  is  easy,  therefore,  to  see  that  the  molecnltr 
arrangement  of  the  particles  most  be  entii«l.' 
different  from  that  of  the  original  crystal.     No<. 
by  the  aid  of  polarized  light,  such  changes  sn 
at  once  rendered  apparent,  and  we  thus  posses 
the  means  of  obtaining  most  important  inforau- 
tion  on  the  metamorplusm  of  rocks  and  minerak 
of  which  ordinary  light  would  afford  no  indicatioE 
whatever. 

Serpentine  has  hitherto  been  a  great  pnzxle  to 
geologists,  some  having  regarded  it  as  au  is- 
trusive  igneous  rock,  others  as  of  metamorphi>' 


*  By  S.  Allpobt,  from  ft  paper  in  the  Proc«edinf;a  of  the 
Birmingham  Natural  History  and  Uiorosoopical  Sooiety 


■  Sorb;  "  On  the  Examination  of  Hooka  and  Minanlg, ' 
in  Or.  Beale'a  work  on  tlio  Microscope. 
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origm.  As  not  nnfreqnently  happeng,  both  are, 
I  belieTB,  right ;  for  eTei7  eection  I  have  made 
deafly  proves  it  to  be  an  altered  rock,  and  one 
epeciinen  from  the  Vosges  monntains  contains 
nxuneroos  grains  of  olivine,  in  which  the  change 
is  only  partially  developed. 

These  few  foots  will  serve  to  indicate  the  im- 
portance of  this  hitherto  neglected  method  of 
inquiry;  for  although  the  psendomorphism  of 
many  minerals  has  been  long  studied,  little 
■  attenUon  has  been  directed  to  similar  changes 
in^rock  masses. 

A  subject  of  interest  to  the  microscopical 
observer,  and  one  of  considerable  importance  to 
ihe  petrologist,  is  the  oocorrence  of  minnte  fluid 
oavities  in  the  minerals  of  igneous  and  meta- 
morphic  rooks ;  they  have  been  detected  in  several 
minerals  ejected  from  active  volcanoes ;  but  so 
far  as  I  have  observed,  they  are  far  more  abun- 
dant in  quartz  than  in  any  oUier  mineral.  Those 
■who  wish  to  examine  them  may  do  so  by  making 
s  section  of  almost  any  specimen  of  granite ; 
they  are  very  numerous  in  the  granite  and  sohorl 
rooks  of  Cornwall,  the  homblendio  granite  of 
Mount  Sorrel,  in  the  syenite  and  gneissoid  rocks 
of  Malvern,  and  in  the  syenite  of  Croft  Hill,  and 
neighbouring  bosses  in  Leicestershire.  In  these 
and  similar  rocks,  the  fluid  cavities  api>ear  to  be 
so  entirely  restricted  to  the  quartz,  that  I  have 
not  yet  detected  any  in  the  felspar  or  mica ;  they 
are  certainly  extremely  rare  in  these  minerals,  if 
they  oooor  at  all ;  tjiis,  if  established,  would 
indicate  a  difference  in  the  condition  under  which 
the  minerals  were  formed,  a  point  which  I  believe 
has  not  yet  received  attention. 

For  an  account  of  the  curious  spontaneous 
movemeats  of  the  fluid  in  some  of  these  cavi- 
ties, and  for  other  interesting  matter  connected 
with  the  subject,  I  most  refer  you  to  Mr.  Sorby's 
paper  already  quoted. 

Daring  the  past  summer  and  aatnmn  (1869) 
I  have  collected  specimens  of  the  igneous  rocks 
of  the  Midland  coal-fields  firom  the  following 
localities:  —  Kinlet  and  Bhatterford,  west  of 
Kidderminster ;  the  Clee  Hills ;  Little  Wenlock, 
near  the  Wrekin,  in  Shropshire ;  Coalville,  near 
Bardon  Hill,  in  Laicesterdiire ;  and  Matlock,  in 
Derbyshire. 

A  microscopical  examination  of  thin  sections 
shows  that  all  these  rooks  belong  to  the  same 
type ;  they  do  not  in  fact  difier  more  from  each 
other  than  do  different  specimens  of  any  one  of 
them.  The  toadatone  of  Derbyshire  is  merely  an 
amygdaloidal  variety. 

The  rocks  of  the  Warwickshire  coal-field  differ 
considerably  from  the  foregoing ;  they  contain 
hornblende  instead  of  augite,  and  are  therefore 
tme  greenstones  or  diorites ;  they  may  be  readily 
examined  in  the  railway  cutting  near  Nimeaton, 
and  also  a  little  to  the  west  of  Atherstone.  All 
the  rocks  just  enumerated  are  clearly  older  than 
the  snrronnding  Permians,  which  are  never  pene- 
trated by  them. 

Having  now  made  upwards  of  fonr  hundred 
sections  of  rocks  and  minerals,  I  am  inclined  to 
believe  that  the  following  results  of  microscopical 
examination  will  stand  £e  test  of  f urUier  study. 
1.  The  mineral  constituents  of  the  melaphyres 
and  other  fine-grained  igneous  rocks  may  be  de- 
temined  with  certainty — a  result  which  has  not 
been  attained  by  any  other  method  of  exami- 
nation. 2.  The  mineral  constituents  of  the 
true  volcanic  rocks,  and  those  of  the  old  mela- 
phyres, are  generally  the  same.  8.  The  old 
rocks  have  almost  invariably  undergone  a 
considerable  amount  of  alteration,  and  this 
change  alone  conatitates  the  difference  now  exist- 
ing between  them  and  the  more  recent  volcanic 
basalts. 

The  basaltic  lavas  of  the  Rhine  and  Central 
Franca  are  compose  1  of  a  triclinie  felspar,  augite, 
magnetite,  olivine,  and  frequently  apatite,  the 
same  minerals  as  those  constituting  the  old 
rooks  above  described.  I  have  fine-g^rained 
specimens  of  the  latter  hardly  distinguishable 
from  recent  basalts;  and  a  section  of  Dolerite 
from  the  Puy  de  BamSre,  in  Anvergne,  does  not 
differ  in  any  important  particular  from  coarse- 
grained specimens  from  Rowley.  It  would  be 
easy  to  extend  the  parallelism  to  other  classes  of 
rocks,  but  I  will  now  only  observe  that  we  have 
here  another  proof  of  the  doctrine  long  taught  by 
Lyell — the  nniformity  and  contundty  of  the  laws 
of  Nature. 


PnitUMt  Favre,  of  Msrseaieg,  has  made  some  eiperi- 
menu  with  eompoanda  of  hfdroaen  and  paUadiom.  Hla 
nsntt*  point  to  the  oondasion  that  hydrogen  should  be 
daiMd  with  the  metallic  eleueots. 


BEVIEWS. 


The    DispotaX    of  Totm    Sewage.    By    B.    W. 
PEREORnns  BiBCH,  C.E.     L^don :  Spon. 

THIS  is  a  pamphlet  in  which  the  various 
systems  in  use  for  the  disposal  of  the 
sewage  of  towns  are  examined.  Althoogh  no 
definite  conclusion  as  to  the  best  means  of  arriv- 
ing at  that  end  is  adopted,  the  brocfture  con- 
tains a  short  resume  of  the  various  systems  at 
present  in  force,  and  points  out  is  a  dear 
manner  their  advantages  and  defects.  The  author 
was  at  one  time  inoJined  to  favour  the  ABC 
system  as  practised  at  Leamington,  but  since  he 
examined  the  process  at  that  town  has  seen 
reason  to  change  his  opinion.  The  author  has 
visited  moBt  of  the  places  at  which  attempts  are 
made  to  utilize  the  sewage,  and  his  conclusions 
are  doubtless  of  value.  But  the  fact  remains, 
that  no  really  unobjectionable  method  has  hitherto 
been  discovered,  and  we  are  no  further  advanced 
than  we  were  some  years  back- — save  the  negative 
information  we  have  derived  from  the  numerous 
experiments  which  have  been  carried  out. 


Building  Societiet  andBorrovoert ;  or,  Suggeitioru 
for  the  Consideration  of  the  Royal  Commitsion 
on  Friendly  Societiet.  By  C.  D.  Abnaldo 
Fboedlein.  Iiondon :  Aug.  Siegle. 
Thb  author  of  this  little  pamphlet  clearly  exposes 
the  enormous  interest  that  is  really  paid  by 
borrowers  from  Building  Societies  under  the  im- 
pression that  they  are  borrowing  money  at  about 
4  per  cent.  Speaking  of  the  system  of  £hies,  which 
he  acknowledges  are  a  necessity  to  the  proper 
working  of  the  business  of  these  societies,  the  writer 
says : — "  Under  the  existing  system  the  societies 
derive  the  greatest  profit  when  the  borrower  falls 
into  difficulties.  Certainly  no  '  friendly '  society 
ought  to  consider  such  an  occasion  a  legitimate 
source  of  profit."  The  fact  that  a  borrower  pays 
as  much  interest  during  the  last  month  of  lus 
term  as  he  did  when  he  held  the  whole  sum,  is 
sufficient  evidence  of  the  necessity  for  a  revision 
of  the  roles  governing  Building  Societies,  as  well 
as  a  convincing  proof  of  the  enormous  interest 
in  reality  paid  by  the  customers  of  these  instita- 
tions. 

Public  School  Reform.    By  M.  A.  B.    London : 

L.  Booth. 
"  M.  A.  B."  has  here  gathered  together  the 
numerous  letters  which  have  appeared  in  the 
press  on  this  subject  contributed  either  by  him- 
self or  others.  The  subject  is  one  of  consider- 
able importance,  and  deserving  the  attention  of 
all  interested  in  the  education  of  the  country. 
Vast  sums  are  annually  spent  by  our  pubUo 
schools  ;  but  the  amonnt  of  knowledge  given  for 
them  does  not  seem  to  be  of  such  a  character  as 
might  be  expected. 


the  second,  how  is  it  proved  that  all  genns  are 
destroyed  by  the  crushing  and  boiling  f  The 
arguments  of  this  gentleman  are  so  ladieaUy  weak 
that  we  can  afiord  to  grant  him  his  premises  and 
then  be  free  to  reject  his  conclusions. 


Biology  versus  Theology;  or,  Life  on  theBatis  of 
Syhzoum  eontidered.  By  Julian.  Lewes :  G. 
P.  Bacon. 
This  is  what  might  be  called  a  clever  attack  on 
modem  theology ;  but  there  is  very  little  of  the 
calm  reasoning  of  science  in  it.  The  author  ex- 
presses his  opinions  in  too  dogmatic  a  fashion  to 
carry  much  weight,  and  his  failure  to  see  two 
sides  to  a  question  is  ludicrous  in  the  extreme. 
In  his  section  on  "  Life — how  prodnoed  in  the 
first  instance,"  after  telling  us  that  a  dung-heap 
"  actually  swarms  with  living  animals,"  he  goes 
on,  "Taking  a  dead  dog,  let  us  pound  the  car- 
case in  a  mill  to  desti-oy  aU  lite  which  can  be 
crushed  and  ground  out  of  it  mechanically. 
Having  so  done,  let  ns  boil  the  pulp  and  raise  it 
to  such  a  heat  as  will  destroy  not  only  life,  but 
even  germ-life,  the  life  of  ova  and  of  seeds,  inci- 
pient or  developed.  We  have  now  utterly  stamped 
out  every  germ  of  life  in  the  reduced  carcase 
which  was  once  a  dog,  and  to  prevent  the  convey- 
ance of  germs  by  the  air,  let  us  wrap  the  pulp  in 
cotton  wool,  which,  on  the  testimony  of  Professor 
TyndaU,  will  effectually  exclude  all  germ-life 
from  without.  Here  then  we  have  an  animal 
substance  from  which  all  life  has  been  crushed 
out  or  boiled  out,  and  to  which  no  germ  of  life 
can  penetrate;  what  will  follow?  The  mass  will 
putrefy  in  time,  and  the  putrefying  mass  will 
teem  with  larvae  as  before.  There  cannot  be  a 
doubt  of  it,  if  the  oxygen  of  the  air  or  water  can 
percolate  the  cotton  wrap."  In  the  first  place, 
how  is  it  possible  to  wrap  this  pulp  in  cotton 
wool  without  allo^''"^8  ^°  germs  floating  in  the 
air  to  settle  qq  it  during  the  operation  ?    And  in 


RELATIVE   MATERIAL    STRENGTH    OE 
FRANCE  AND  PRUSSIA. 

THE  Tablet,  in  an  article  on  this  subject,  says : — 
In  most  of  the  conditions  of  national 
strength  we  find  a  parity  between  Germany  and 
France.  It  is  curious  that  in  population  the  two 
countries  are  predaely  equal.  The  North  German 
Confederation,  audits  tms^ allies,  the  South  German 
States,  count  together  about  38  millions  of  souls, 
which  happens  to  be  the  exact  fignre  of  the  aggre- 
gate populatiou  of  France,  as  shown  by  the  census 
of  1806.  The  several  proportions  are  as  follows : — 
The  Confederation  has  30  millions,  Baden  about  a 
million  and  a  half,  Wurtemberg  nearly  '2  millions, 
and  Bavaria  something  under  five. 

Passing  from  population  to  an  estimate  of  eco- 
nomical advantages,  there  is  as  little  difference  be- 
tween the  two  countries.  Both  are  two-thirds  agri- 
cultural; Germany  has  most  ships,  and  foreign 
trade,  and  manufactures ;  but,  as  a  set-off,  French 
agriculture  is  most  productive.  Thirdly,  as  to 
revenue  from  taxation,  the  total  of  the  Confedera- 
tion is  40  millions,  wlule  that  of  the  States  is  12 ; 
in  all  52  millions.  The  revenue  of  France  is  much 
larger,  but  then  her  national  debt  is  also  much 
larger ;  so  that  practically  she  has  but  little  more 
than  Germany  available  for  all  the  purposes  of  her 
admiiuBtration.  The  annual  expenditure  of  both 
countries  on  their  respective  armies,  so  far  as  we 
know  it,  is  about  the  same,  Prussia  spends  between 
12  and  13  millions,  France  a  million  more. 

There  con  be  UtUe  doubt  that  this  war  win  be 
enormoasly  expensive  beyond  all  experience  of 
Eurojtean  wars.  Not  so  expensive,  probably,  as  the 
conflict  between  the  Federals  and  Confederates  of 
America,  in  which  a  million  of  men  were  kept  in  tbe 
field  at  an  outlay  of  200  millions  sterling  per  annum. 
Tbe  presentouUaywillbeless :  parUy  because  by  the 
conscription  a  vast  saving  is  effected  in  bounties  and 
pay  as  compared  with  the  American  system ;  and 
partly  because  the  area  of  the  campaign  will  pro- 
bably be  much  narrower.  Wars  become,  in  fact, 
every  year  more  costly  as  civilization  advances. 
The  Italian  war  of  1859,  which  lasted  only  six 
weelis,  cost  France  at  least  20  millions :  Bismarck' s 
three  weeks'  campaign  of  1866  cost  Prussia  nearly 
as  much :  the  present  outiay  will  certainly  not  be 
less  lavish  ;  so  that  from  those  figures  we  may  esti- 
mate rougldy,  and  quite  within  the  mark,  the 
probable  cost  of  the  present  war. 

The  interesting  question,  of  course,  is  (if  it  could 
be  answered,)  what  advantage,  if  any,  may  be  sup- 
posed to  be  possessed  by  either  of  the  belligerent  s  over 
the  other  ?  On  the  side  of  Prussia  it  may  be  said 
that  she  commences  tbe  war  with  a  lighter  load  of 
national  debt.  Her  total  debt  is  put  down  as  less 
than  one-third  of  that  of  Franoe.  Hence  her  bor- 
rowing power  is  greater.  At  the  same  time,  as 
regards  tnia  war,  the  borrowii^  power  of  Franoe 
may,  we  suppose,  be  regarded  as  practically  un- 
limited. The  advantage  of  a  small  debt  is,  however, 
felt  in  the  lightness  of  taxation ;  and  this  advantage 
is  very  decidedly  on  the  side  of  Prussia.  The 
Germans  are  less  bnrthened,  and,  therefore,  com- 
paratively at  least,  better  able  to  bear  additional 
imposts. 


THE  LEAF  AS  A  WORKER. 
{OonclmUd  from  page  891.) 

BUT  if  we  regard  the  lesf  only  as  a  drawer  of 
water,  a  lifter  of  earthy  matter,  a  carrier  of 
lightning,  a  gatherer  of  nourishing  gases,  a  defenee 
against  zymotic  diseases,  we  give  it  an  inferior 
place — ^it  is  only  a  humble,  common  labourer.  Maa 
might  invent  and  apply  machinery  to  pump  tbe 
water  and  evaporate  it ;  he  coa  enrich  tbe  soil,  can 
pnt  on  bis  roof  metaUic  conductors,  and  can  escape 
epidemic  diseases  if  he  will  breath  pure  air.  "  Ah ! 
there's  the  rub !"  for  he  can  get  pure  air  only  as  tbe 
leaf  prepares  it  for  him.  Man  can,  in  a  measure, 
do  the  work  of  the  leaf,  but  science  bos  failed  to  de- 
monstrate a  way  to  do  the  chemical  work  that  the 
leaf  does. 

The  leaf  is  not  a  common  labourer,  then ;  for, 
though  it  deigns  to  do  tiiis  drudgery,  its  great  field 
of  lalMur  is  ^sewhere.  It  is  an  analytical  chemist 
of  the  noblest  order,  and,  as  such,  performs  laboor 
that  Liebig,  and  Fresenius,  and  B^^ault  attempted 
in  vain,  and  such  as  no  chemist  can  ever  perform. 
Here  it  is  that  the  leaf  asserts  its  snperioriW  as  a 
worker — becomes  a  right  rayal  labourer.  Here  it 
uses  the  same  re-agents  that  man  is  permitted  to 
use,  but  with  whi(m  he  cannot  succeed.  And  so  the 
leaf  looks  down  npon  the  great  and  learned  chemist, 
and  regards  him  as  a  bungler.  Every  exhaled  breath 
of  man,  and  of  every  animal  on  the  face  of  the  globe, 
is  loaded  with  poisen.  The  product  of  combustion, 
whether  arising  from  the  cheerful  home  fire,  from 
the  fire-box  of  the  locomotive,  from  the  furnace  of 
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the  factory,  or  belching  forth  in  terrible  profusion 
fratn  tbe  yawning  crater  of  the  Tnloano,  is  pregnant 
wMi  the  same  life-destnoTing  went.  MiJlious  of 
cafaia  feet  of  thia  <b«a4  deatioyer,'  one  foot  of  which 
is  sofBeient  to  prodooe  deatk,  is  bdngaet  free  every 
second  of  time.  It  is  esoaping  from  yomr  longs 
every  four  seconds.  But  be  not  frightened — no 
harm  can  come  to  yon  ;  for  God  has  ortlaiued  the 
leaf  as  his  agent  to  core  for  yon — to  disarm  this 
deadly  foe  at  its  terrors — to  seiie  apon  it,  mntomiBe 
it,  take  to  itself  a  past,  and  give  up  the  remainder 
as  the  life-giviug  uir  of  heaven  I 

And  what  is  the  messore  at  its  fotee — ^whBt  is 
the  Bom  of  its  acting  energies  ?  I  can  only  tell  yon 
what  is  its  equivalent.  I  em  give  you  the  exact 
uMasore  of  its  strength,  and  at  ynur  limyenl  kimre 
you  can  rednce  it  to  the  ordinary  stanctenl  of  me- 
chanioal  force,  and  determine  the  measure  in  horse- 
power. How  much  mechanieal  laboor,  con  all  the 
men,  women  and  children,  all  the  «tiitin<tli«  of  the 
eaith,  and  all  the  locomotives  and  engmes  on  sea 
and  land  perform  ?  The  leaf  does  jost  as  mach  as 
all  those  oomMned. 

We  have  said  nathing  of  the  (esthetics  of  leaves — 
of  their  beauty  and  variety  (we  most  not  forget  that 
all  flowers  are  leaves).  There  is  not  a  leaf  in  the 
wlude  vegetable  ktagdom  that  does  not  excite  emo- 
tions of  the  beantifnl,  either  by  its  form,  cokrar,  or 
odour.  There  is  feeanty  in  the  leaves  of  the  solitary 
paiiB,  and  beaaty  in  those  of  the  dense  forest, 
cftnrded  so  thidi  that  beneath  them  the  "  shadow 
lutfdly  mores."  Beanty  in  the  mfcroseepie  moss- 
cup,  as  well  as  in  the  ptom  whose  leaves  expand  to 
30ft.  in  cirenmf erence— beaaty  and  glory  in  them 
aB. 

Not  only,  then,  does  the  leaf  supply  aH  the  ma- 
terial wants  of  man,  Imt  it  also  ministers  to  his 
spiritnal  nature — reveals  the  diaracter  of  0«d, 
blesses  man,  makes  him  nobler,  wiser  aitd  better. 
In  aatmnn,  when  the  cold  winds  blow  and  the  leaves 
turn  yellow  and  red,  it  is  the  popular  belief  that  the 
/rott  has  coloured  and  killed  the  leaves,  and  cansed 
them  to  fall  away.  Not  so.  We  mistake  here  a 
coincidence  for  a  cause.  The  time  fur  frost  and  for 
falling  leaves  is  the  sane — one  has  no  relation  to 
the  other.  There  has  been  no  work  of  violence 
wrought— no  destruction.  The  leaf  has  finished  its 
allotted  task,  it  has  buiK  up  its  appointed  cycle, 
stored  vp  the  food  for  its  BOeoessors,  and  now  its 
wortt  is  done — Ah !  well  done.  No  duty  has  been 
neglected ;  it  has  finished  its  course ;  and  now  it 
arrays  itself  in  its  most  gorgeous  bnes,  for  its  hour 
of  glory  has  come,  and  it  rests  upon  the  bosom  of  its 
mother  earth.  May  it  not  teach  us  here  a  lesson — 
a  nuurellons  lesson — how  to  live  and  how  to  die ; 
how  a  true  life  is  crowned  by  a  ttiumpbant 
deathr 


WHAT  ISBNERGT?" 
Past  IV. 


TBE  DisstranoM  or  amiMr 
{Concluded  from  page  416.) 

AT  this  point  we  con  Imagine  some  (^tampion  of 
perpetnal  motion  oonong  forward  and  pro- 
posing conditionB  of  truce.  "  I  acknowledge,"  be 
will  say,  "  that  perpetual  motion,  as  you  have  de- 
fined it,  is  quits  impossiUe,  for  no  machine  can 
crsote  energy,  hot  yet  I  do  not  see  from  your  own 
stand-poilit  that  a  machine  might  not  be  constructed 
that  would  prodnoe  work  for  erer.  Yon  tell  me, 
and  I  believe  yon,  that  heat  is  a  ^eoies  of  mcriecolar 
motion,  and  hence  that  the  walls  of  the  room  in 
which  we  now  sit  are  fuU  of  a  kind  of  invisible 
energy,  all  the  particles  bemgiu  rapid  saotion.  Now, 
may  we  not  suppose  a  machine  to  exist  which  con- 
verts this  mt^coolar  motioB  into  ordinary  work, 
drawing  first  of  all  the  heat  from  the  walls,  then 
from  the  adjacent  air ;  eocliag  down,  in  fact,  the 
saiTonndiog  nmvetse,  and  tranaforming  the  energy 
of  heat  so  abstracted  into  good  substantial  work? 
Tiaere  is  no  doubt  work  can  be  converted  into  heat 
— as,  for  instance,  by  the  Mow  of  a  hammer  on  an 
anvil— why,  therefore,  eannot  this  heat  be  converted 
ba<^  again  into  work  ?" 

We  reply  by  qnotingthe  laws  discovered  by  Car- 
not,  Olaoains,  Thomson,  uid  Btaikine,  who  have  all 
from  different  ^wints  of  view  been  led  to  the  same 
conehudon,  whnsh,  alas  I  is  fatal  to  all  hi^es  of  per- 
petnal motion.  We  may,  they  tall  ns,  with  the 
greatest  ease  convert  mechanieal  work  into  heat, 
hot  we  cannot  b^  any  means  coavort  all  the  energy 
of  heat  back  agam  into  mechanical  work.  In  the 
steam-engine  we  do  what  can  be  (hme  in  this  way  ; 
but  it  is  a  very  small  proportion  of  the  whole  energy 
of  the  heat  that  is  Uiere  converted  into  work,  for 
a  large  portitm  is  dissipated,  and  will  continne  to  be 
dissipated,  however  perfect  onr  engine  may  become. 
Lot  the  greatest  oaf  e  t>e  taken  in  the  construction 
amd  woridng  of  a  steam-engine,  yet  shall  we  not 
SDooeed  in  coovarting  one-fourth  of  the  whole 
eneigy  of  the  heat  of  tiie  coals  into  meelMUucal 
eSeet. 

In  taet,  the  process  by  which  work  can  be  con- 
verted into  heat  is  not  a  oompletdy  reversible  pro- 
cess, and  Sir.  W.  Thomson  hw  worked  out  the 
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consequences  of  this  fact  in  his  beautiful  theoiy  of 
the  diBsipation  of  eneigy.  > 

As  far  OS  human  convenience  is  concerned,  the 
different  kinds  of  energy  do  not  stand  on  the  same 
footing,  for  w«  can  make  great  ase  of  a  head  of 
water,  or  of  the  wind,  or  of  mechanioal  motion  of 
any  kind,  bnt  wo  can  make  no  use  whatever  of  the 
energy  represented  by  equally  diffused  heat.  If  one 
body  is  hotter  than  another,  as  the  boiler  of  a  steam- 
engiue  is  hotter  than  its  condenser,  then  wo  can 
make  use  of  this  difference  of  temperature  to  eon- 
vert  some  of  the  heat  into  work,  but  if  two  snb- 
stanoes  are  equally  hot,  even  although  their  particles 
oootain  an  enormous  amount  af  moleeular  energy, 
they  will  not  yield  as  a  single  foot-ponud  of  wmk. 

Koergy  is  thus  of  different  qualitie;  mechanical 
energy  being  the  best,  and  universal  heat  the  worst ; 
in  fact,  this  latter  description  of  energy  may  be 
likened  to  the  dreary  waste  heap  of  the  universe,  in 
which  the  effete  forms  of  energy  are  suffered  to 
accumulate  ;  and,  alas  ]  this  desolate  waste  heap  is 
always  continuing  to  increase.  But  before  attempt- 
ing to  discuss  the  probable  effect  of  this  process  of 
deterioration  upon  the  present  system  of  things, 
let  ns  look  aroond  ns  and  endeavour  to  estimate  Uie 
various  sources  of  energy  that  have  been  placed  at 
oar  disposal. 

To  begin  with  our  own  frames,  we  all  of  ns  pos- 
sess a  certain  omoout  of  energy  in  onr  systems,  a 
certain  capacity  tm  doing  work.  By  an  effort  of 
his  muscles  the  blacksmith  imparts  a  formidable 
velocity  to  the  massive  hammer  which  he  wields : 
now  what  is  consumed  in  order  to  produce  this? 
We  reply,  the  tissues  of  his  body  are  consumed.  If 
he  continues  w<n:king  for  a  lon^irae  be  will  wear 
ont  these  tissues  and  natnre  will  cidl  for  food  uid 
rest ;  for  the  former  in  order  to  procure  the  ma- 
terials ont  of  wiiich  new  and  energetic  tissoee  Bunr 
be  ooustnicted ;  for  the  latter,  in  order  to  fmnish 
time  ami  leisnre  for  repairing  the  waste.  Ulti- 
mately, therefore,  the  energy  of  the  man  is  derived 
from  the  food  which  he  eats,  and  if  he  works  much, 
that  is  to  say,  sjiends  a  great  deal  of  energy,  he  will 
require  to  eat  more  than  if  he  hardly  works  at  all. 
Hence  it  is  well  understood  that  the  diet  of  a  man 
sentenced  to  imprisonment  with  hard  labour  mast 
be  more  generous  than  that  of  one  who  is  merdy  im- 
prisoned, and  that  tiie  allowance  of  food  to  a  sol- 
dier in  the  time  of  war  must  be  greater  than  in  time 
of  peace. 

In  fact,  food  is  to  the  animal  what  fuel  is  to  Qm 
engine ;  only  an  animal  is  a  much  more  economical 
producer  of  work  than  an  engine.  Bnmford  justly 
observed  that  we  shall  get  more  work  ont  of  a  ton 
of  hay  if  wo  give  it  as  food  to  a  horse  than  if  we 
bum  it  as  fuel  in  an  engine.  It  is  in  truth  the  com- 
bustion of  our  food  that  furnishes  our  frames  with 
eneigy,  and  there  is  no  food  ca^Ue  of  noorishiBg 
onr  bodies  which,  if  well  dried,  is  not  also  capable 
of  being  burned  in  the  fire.  Having  thus  traoed 
the  energy  of  our  frames  to  the  food  which  we  eat, 
we  next  ask  whence  does  this  food  derive  its  energy. 
If  we  are  vegetarians  we  need  not  trouble  ourselves 
to  go  further  back,  but  if  we  have  eaten  animal  food 
and  have  transferred  part  of  the  energy  of  an  ox  or 
of  a  shaep  into  onr  own  systems,  we  ask  whence  baa 
the  ox  or  the  sheep  derived  its  energy,  and  answer, 
undoubtedly,  from  the  food  which  it  consumes,  this 
food  being  a  vegetable.  Ultimately,  then,  we  are 
led  to  look  to  the  vegetable  kingdom  as  the  source 
of  that  great  energy  which  our  frames  possess  in 
common  with  those  of  the  inferior  animals,  and  we 
have  now  only  to  go  back  one  more  step  and 
ask  whence  vegetables  derive  the  energy  which 
they  possess. 

In  answering  this  qnestion,  let  ns  endeavour  to 
ascertain  what  really  takes  place  in  the  leaves  of 
vegetables.  A  leaf  is,  in  fact,  a  laboratory  in  which 
the  active  agent  is  the  snu's  rays.  A  certain  species 
of  the  solar  ray  enters  this  laboratory,  and  immedi- 
ately connnences  to  deooni])ose  carbonic  acid  into 
its  constituents  exygen  and  carbon,  allowing  tbe 
oxygen  to  escape  into  the  air  wMle  the  cuiran  is, 
in  some  shape,  worked  up  and  assimilated.  First 
of  all,  then,  in  this  wonderful  laboratory  of  Natnre, 
we  have  a  qoautity  of  carbonic  acid  drawn  in  from 
the  air ;  this  is  the  raw  material.  Next,  we  have 
the  source  of  energy,  the  active  agent :  this  is  light. 
Thirdly,  we  have  the  nseful  product :  that  is,  the 
assiinilnteil  carbon.  Fourthly,  we  have  the 
product  dismissed  into  the  air,  and  that  is  oxy- 
gen. 

We  Ums  perceive  that  the  action  which  takes 
place  in  a  leaf  is  the  very  reverse  of  that  which 
takes  place  in  an  ordinary  tiro.  In  a  fire,  we  burn 
carbon,  and  make  it  unite  with  oxygen  in  order  to 
form  carbonic  acid,  and  in  so  doing  we  change  the 
energy  of  position  derived  from  the  separation  of 
two  substances  having  so  great  an  attraction  for 
each  other  as  oxygen  and  cin^on,  into  the  energy  of 
heat.  In  a  leaf,  on  the  other  hand,  these  two 
«trong)y  attractive  eubstanoes  are  forced  asonder, 
the  powerful  agent  which  accomplishes  this  being 
the  sun's  rays,  so  that  it  is  the  energy  of  these  rays 
which  is  transformed  into  the  potential  energy  or 
enor^  of  position  represented  by  the  chemical  se- 
paration of  this  oxygen  and  carbon.  The  carbon, 
or  rather  the  woody  fibre  into  which  the  carbon  en- 
ters, is  thus  a  sonrce  of  potential  energy,  and  when 
made  to  combine  again  with  oxygen,  either  by 


direct  combustion  or  otherwise,  it  wiQ  in  the  fr.. 
cess  give  out  a'  deal  of  entrgy.  yfhta  *e  Vua 
wood  in  onr  fires  we  oonvert  tbaa  enegqjinie  hat. 
and  when  we  eat  ve^fetabkts  we  aiifriiniliitr  ttiia  cang 
into  oar  systems,  where  it  ultiiirately  imdnec^InU 
heat  and  work.  We  are  thus  enabled  to  tnc*  tU 
energy  of  the  sun's  rays  througli  every  step  of  iia. 
most  wouderf  ol  process :  first  of  aH  bajMing  op  ve- 
getable food,  in  the  next  place  fevding  tfar  as  « 
sheep,  and  lastlj  tfanm4^  the  ^«po  of  the  very|«i> 
soic  but  esseotial  joint  of  beef  or  mottoa  enioav 
into  and  ■nstaining  these  frames  of  aait. 

We  are  not,  however,  quite  done  jet  wi&  itft 
table  fibre,  for  that  part  of  it  which  docs  net  ait 
into  our  frames  may,  notwitluteoding,  Berv«  tttm 
fur  onr  engines,  and  by  this  means  be  coaveMeiaa, 
useful  work.   And  has  not  Nature,  as  if  antie^i^ 
the  wants  of  our  age,  provided  an   almost  liaitto 
store  of  such  fuel  in  the  vast  deposits  of  eaL '' 
means  of  which  so  large  a  portion  of  tbe  nscMva 
of  the  world  is  done  ?    In  geological  ages  tkk  m 
was  the  fibre  of  a  species  of  piant,  aad  H  i»  ti 
stcced  op  as  if  for  the  benefit  of  gwriratinni  Stt 
present. 

Bat  there  are  other  predaets  of  tbe  ran'sqo 
sides  food  and  fuel.    'The  miller  who    make>  ■  i 
water-power  or  of  wind-power  t»  grind  bia  ta* 
navigator  who  spreads  his  sail  to  catcb  tbe  et 
are  indebted  to  onr  luminary  eqaally  with  (^a 
who  eats  meat  or  who  drives  an  engine,      fef- 
owing  to  the  sun's  rays  that  water  is  eanfed  91 
the  atmosphere  to  be  agaiin precipitated  aoatUtf 
what  is  called  a  head  of  water,  and  it  ie  also  91 
to  tbe  sun's  heat  that  wiada  agitate  the  air.     f  1 
the  trivial  exception  of  tidal  eaergy  all  the  re 
done  in  the  world  is  due  to  the  son,  so  that  we  s^ 
look  to  our  Inminaiy  as  the  great  sooree  of  all « 
ener^. 

Intimately  linked  as  we  are  to  the  son,  it  il  m- 
tural  to  ask  the  question.  Will  the  sun  last  for  ever. 
or  will  he  also  die  out  ?    Tlierc  is  no  appwest  res- 
son  why  the  sun  should  form  an  exceptieo  to  the 
fate  of  all  fires,  the  onlydiferMM-e  beiqg  oae  ef  sjit 
and  time.    It  is  larger  aad  kotter,  and  will  lut 
longer  than  the  lamp  of  an  hour,  bat  it  is  mervrtkt- 
less  a  lamp.      The  piineifk  af  dtcxadattoa  wevid 
appear  to  hold  thronghoet,  and  if  we  regard  not 
mere  matter   but  nscfol  energy,  we  are  drivm  to 
contemplate  the  death  «( Ihe  onWerae.    Who  would 
live  for  ever  even  if  he  hid  Uie  eUxit  of  life  ?  ot 
who  would  purchase,  if  he  might,  the  dreary  Y'^T^- 
lege  to  preside  at  the  end  of  aB  things— to  be  "  Iwina 
in  death  "  with  the  sun,  and  to  ftU  up  in l^ows ex- 
perience the  melancholy  dream  of  the  poet,— 

The  son's  eye  bad  a  alctly  glan 

The  stars  witli  age  were  «•>, 

The  skeletons  of  natnre  ««ie 

Aroond  that  lonely  aim. 

Some  died  In  war,  the  iron  brandl 

Lay  rusting  in  their  boay  hands; 

In  peace  and  famine  some. 

Earth's  cities  hod  no  sound  nor  tread. 

And  ships  Uy  drining  with  their  ' 

To  shores  where  all  were  dumb. 


NEW  ELECTEO-TTPOGEAMnC  MiOTSt 

THE  Academy  gives  the    following   jaiaodM 
account    of    the    new    eleetro-typo^ciia 
machine : — 

"  Tba  French  have  been  more  speedy  thaa  at 
selves  in  pntting  into  operation  we  modeiB  a 
ventions  in  telegraphy.    Hughe's  AmetlcaitlDadBc 
which  delivers  the  message  in  long  printed  sti^ 
Kke  a  tailor's  measure,  is  employed  on  aB  Uttptk 
raihray  lines  in  France ;  and  the  delicate  an>antii 
of  H.  Meyer,  irtiich  f aithfolly  tnuiaraits  anta^rafla 
drawings.   Oriental  charaetera,    or    irtiatevar  tai 
aeader  may  fancy  to  trace  on  the  metallic  papar,  ii 
now  used  on  the  Lyons  railway. 

"Anew  elecbie-typographio  machine,  theinvestia 
of  M.  Henri  Fontaine,  a  French  barrister,  is  now  ti 
work  in  one  ofthe  public  o£Sces  in  Paris.  Theobjfd 
of  this  machine  is  to  print  off  with  economy  ai^ 
rapidity  the  quantity  of  short  papers  required  ii 
law  courts,  pnbhc  and  private  offices,  or  eomxnerad 
booses,  now  executed  by  the  longer  emd  more  ex- 
pensive processes  of  printing  or  anthography.  TiM 
maehme  of  M.  Fontsiue,  like  the  eleotiie  talegiapk 
is  on  the  principle  of  sabttitating  fixed  for  muvatk 
typos,  one  type  only  being  employed  for  tiw 
same  letter;  thns  dispensing  with  the  ponderoa- 
and  bulky  movable  types  of  the  printer.  Sterl 
types,  representing  the  different  characters  used  ik 
printing  (capitals,  small  letters,  italics,  Ite.),  arr 
ranged  around  two  horizontal  discs,  placed  one  over 
the  other.  Above  these  is  another  metallic  circle 
divided  into  notches  corresponding  with  tbe  try* 
below.  By  a  very  simple  machine,  as  the  handle  or 
bar  in  the  centre  presses  against  the  notch  re- 
presenting the  letter  required,  an  electric  shoefc 
lowers  the  type  upon  a  dieet  of  paper  rolled  areimd 
a  cylinder  pliwed  beneath,  prints  the  letter,  and 
again  retnms  to  its  place.  The  operation  is  se 
rapidly  performed  that  a  hundred  letters  may  be 
eaaUy  printed  in  a  iniiHite.  Wlten  esaipleted,  the 
paper  is  transferred  to  the  lithographic  stone  to  be 
worked  off.  The  great  recommendation  of  M. 
Fontaine's  mainline  is  its  great  simplioity,  tbe  eaae 
uul  rapidity  with  which  it  is  worked,  its  oooveBieiit 


Digitized  by 


Goo<?le 


August  19,  1870.] 


ENGLISH  MECHANIC  AND  MIEEOE  OF  SCIENCE. 


511 


size  (aboatSft  liy  8ft.),  and  ibs  moderate  cost.  The 
typography  U  remarkably  clear  and  dietiiict,  from 
the  em^yment  of  finely  engraved  steel  types." 


ON  THE  USB  OF  PHOSPHATES  QI  DYBDie. 

MB.  COLLAS,  of  Paris,  has  rooentiy  snoceeded 
in  niring  phosphates  as  a  mordant  in  dyeing 
and  oalieo  printug.  To  this  end,  he  passes  the 
yam  or  the  doth  throngh  a  weak  solution  of  a 
phosphate  in  an  aoid,  and  afterwards  though  a  dyi 
bath  or  an  alhaline  bath,  by  means  of  which  thi 
pluMphate  is  fixed  apon  the  fibre ;  the  stuff,  after 
Ming  prepared  in  this  manner,  is  ready  to  be  dyed 
or  printed  with  aniline,  <x  with  vegetable,  or  animal 
eolonrs.  The  staff  thus  prepared  m^y  be  passed 
through  a  solation  of  tannin  before  bong  printed 
or  dyed.  Thns,  for  instance,  in  order  to  dye  in 
dark  odoars,  the  yam  or  cloth  is  immersed  in  a 
warm  and  olear  decoction  of  one  kilogramme  of 
snmao  in  four  and  a  half  litres  of  water,  of  from 
30'  to  40°  C,  after  which,  t^  stuff  is  wrong  out. 
It  is  then  immersed  for  twenty  or  thirty  minutes  in 
an  acid  B<dataon  of  phosphate  of  lime  of  50°  Banme, 
and  when  wmsg  out  and  washed  it  is  ready  to  be 
dyed.  Purple,  especially,  yielAi  fine  hues.  In 
order  to  dye  with  ins<rfable  eoloiirs,  the  cloth  is  im- 
mersed in  a  mixture  of  gelatinous  phosphate  of 
lime  with  a  solution  of  gelatine  in  water,  having  a 
temperature  of  26°  or  90°  C.  Coehineal-lake  may 
be  prepared  in  this  manner  by  stirring  gelatinona 
phosphate  of  lime-hydrate  into  a  filtered  decoction 
of  cochineal.  H.  Alftaise,  according  to  the  ^oni- 
tear  ScUnt\fique,  believes  this  gelatanens  phosphate 
to  be  of  great  importance.  He  thinks  that  it  may 
replace  the  oream  of  tattar,  bosase  it  beoomes  in- 
aolnUe  at  100'  C,  or  that,  perhaps,  in  some  in- 
stances, it  may  prove  a  sobstitate  for  albumen, 
especially  for  cheap  goods.  For  the  pceporation  of 
dye-lakes,  this  substance  is  also  worthy  uf  notice  as 
it  famishes  many  decoctions  of  dye-woods  and 
lake,  different  from  the  aliunina-lake.  It  also 
affords  vary  fine  blue  lakes  vnUi  the  oxides  of 
copper  and  cobalt.  Cochineal  carmine  may  also, 
perhaps,  be  prepared  by  mixing  a  solution  of  the 
gelatiiionB  phoq^hate  wiUi  a  aelutiou  of  ca<duneal. 


LTJKAB  ACTIVITT. 


ITTB  have  bean  favoozed  with  the  fcdlowing  ex- 
»V  iact,  bearing  on  change  on  the  moon's 
mifaoe,  from  the  ietter-press  acoomponying  the 
portion  of  Uu  lunar  map  aboot  to  be  issued  by  W. 
B.  Birt  to  the  snbaeribcrs. 

"Ohakob.— The  subject  of  pl»aaal  change  on 
the  moon's  surface  is  one  of  considerable  interest, 
and  ooBtinoes  to  receive  from  obeervers  an  incifeaaed 
degree  of  attention  whioh  is  colcokited  to  elucidate 
many  intricate  paints.  In  Hje  Report  of  the  British 
Association,  18B8,  p.  30,  the  neeeasity  of  deter- 
mining the  normal  character  of  a  spot  before  any 
physical  change  that  it  hod  nndeigone  oonld  be 
asosrtoined  was  saggested ;  this  had  reference  to 
bnghtneu.  In  connection  with  this  was  a  quotation 
from  the  Bev.  T.  W.  Webb,  relative  to  certain 
changes  of  colour,  which  he  suspected  had  taken 
place  iu  the  crater  ErtUosthentt.  The  resder  will 
find  an  article  on  "  Scales  of  Lunar  Tints  "  in  the 
Mare  HereiutatU,  its  Cratorrfogy,  (fee.,  pp.  13,  14 
I>arker  and  lighter  surfaces  are  of  importance  in 
the  inquiry;  for  the  tint  of  an  object  may  vary  as 
seen  from  the  earth  in  oousequence  of  a  physical 
ohonge  supervening  which  leaves  its  tarm  unaltered. 
The  study  of  physical  change  may  be  pursued  in 
connection  wito  the  following  points,  viz.  Alteration 
oj  Jorm,  M  when  some  portion  of  an  object  nre- 
vioosly  weU-known  has  been  destroyed ;  ObUUration 
oJ  M  oli)ect,  as  a  conspicuous  crater,  for  Example, 
ceasing  to  exist  as  snch  ;  Variation  of  brightneu 
not  connected  with  changes  of  visual  and  illumi- 
nating angles.  a«  when  a  bnght  spot  at  a  given  place 
" ,"?  longer  recognizable,  and  the  converse,  ijc., 
a  bright  spot  appearing  whore  none  was  seen  before ; 
AlUratwa  of  colour  from  darker  to  lighter,  and  the 
r^L?^" ,  ^*  "•  *""'*  possible  that  change  may  be 
taking  place  in  each  of  these  departments,  although 
at  pnsent  we  have  no  eoucloave  evidence  of  the 
lact.  In  some  coses,  as  rc^jards/orm,  a  change  may 
occur  suddenly,  as  wOien  a  quiescent  volcsBuobreaks 
out  mto  actual  eruption,  or  when  a  portion  of  ariug- 
moimtain  gives  way  and  a  hmd-sUp  is  the  result. 
10  detect  such  changes,  as  weU  as  instances  of 
ow««ra<w«  a  very  exteusive  acquaintance  with  the 
nunnuffi  of  lunar  detail  is  indispensable,  and  to  assist 
™  J^.JI^ni^   the    foUowiug    suggesUons    are 

rJ'^',^°  ^,"™ne  eveiy  part  of  an  enclosed  surface, 
for  cxampk,  m  onlor  to  detect  the  existence  of 
craterieta,  spetj,_8truiiks,  or  other  signs  indicative 

u  o  V?"'  and  seismotic  (or  earthquake)  action. 
2.  To  survey  by  alignment,  and  also  by  micro- 
inetn<»l  measurement,  the  interior  and  border  of 
tne  surface  under  examination  in  order  to  make  a 
drawing  to  scale  of  sufficient  size  to  insert  on  it 
eveiy  object  detected. 

"a.  To  observe  under  every  variation  of  illumi- 
natmg  and  visual  angles  the  interior  and  exterior 


of  the  border,  and  to  record  every  appearance  of 
upheaval,  depression,  separation  in  the  naton;  of 
faults,  fissures,  or  cracks,  and  to  determine  the 
order  of  sequence  of  the  phenomena  thus  brought 
to  light  as  illustrative  of  the  jxut  history  of  the 
formation. 

"  4.  To  examine  at  intervals  of  69,  443,  and  1,447 
dajrs  respectively*  the  objects  the  appearance  of 
which  have  been  previously  recorded,  and  to  keep 
a  record  of  these  examinations  with  a  view  to 
illustrate  the  present  history  of  the  formation. 

"  5.  To  transmit  a  record  of  ^  observations, 
whether  in  accordance  with  the  above  suggestions 
or  otherwise,  to  a  central  point  for  examination 
and  disGossion. 

The  possible  instances  of  change  alluded  to 
under  the  heads  of  form  and  oilifrratt'on  may  occur 
suddenly,  bat  a  physical  variation  of  brightness 
may  be  gradual.  Two  methods  may  be  suggested 
by  which  such  changes  may  be  detected:— /fr<(,  a 
very  careful  series  of  observations  of  spots  suspeoted 
of  change,  such  as  Ftato,  the  observations 
being  continued  over  a  long  period ;  second,  a  syste- 
matic registration  of  the  brightness  of  spots  when- 
ever they  are  observed.  The  same  remarks  apply 
to  variation  of  colour  or  tint.  It  is  in  this  direction 
that  a  persevering  course  of  observation  and  study 
may  meet  with  marked  success ;  and  if  registers  of 
sucn  observations,  and  the  consequent  determi. 
nation  of  brightness  and  colour  be  preserved,  they 
become  exceedingly  valuable  for  comporiaou  with 
later  observations." 


THOMSON'S  BOAD  STEAMEE. 

AT  the  present  moment,  when  so  much  anxiety 
has  been  expressed  on  acconut  of  the  expor- 
tation of  horaea,  a  Parliomentaiy  paper  just  issued 
will  be  read  with  interest,  as  showing  that  the  time 
approaches  when  we  shall  no  longer  require  the 
services  of  that  noble  animal.    It  upgnxa,  by  the 
reports  on  Thomson's  "  road  steamer,"  mods  to  the 
War  Department,  that  this  engine,  mileBs,  perhaps, 
for  hnnting  purposes,  is  far  more  nsefnl  than  any 
horse.    Mr.  Anderson,  the  Superintendent  of  Ma- 
chinery, says  he  has  "  come  to  the  conclusion  that 
the  question  of  steam  traction  on  common  roods  is 
now  completely  salved ;"  that  the  ap]dioation  of  the 
indiarznbber  tire  is  a  perfeet  snceass ;  that  it  opens 
iqi  an  entirdy  new  field,  and  that  he  looln  upon 
this  appliaation  as  a  discovery  rather  th^p  mi  inven. 
timi.    The  wheal  and  its  tire  may  be  described  as 
consisting  of  a  broad  iron  tire  with  narrow  flanges, 
npon  which  is  placed  a  ring  of  soft  vulcanized  indio- 
robber ;  this  nng  is  about  12in.  in  width  and  Sin. 
in  thickness,  which  thus  surronnda  the  iron  tire, 
and  is  kept  in  its  place  1^  the  flanges ;  then  over 
the  india-rubber  there  is  placed  on  endless  chain  of 
steal  plates,  which  is  the  portion  of  the  wheel  that 
comes  into  actnal  contact  with  the  rongh  road,  the 
reticulated  diain  being  connected  by  a  sort  of 
vertebraat  each  side  of  the  wheel.  The  india-rubber 
tire  and  this  ring  of  steel  plates  have  no  rigid  con- 
nectien,  bnt  are  at  perfect  liberty  to  move  round  as 
they  please  without  consulting  each  other,  or  even 
without  the  concurrence  of  Uie  inner  ring  of  the 
whod   which  they  both    enclose.    Mr.  Anderson 
states  that  the  reason  why  this  wheel  is  so  efficient 
is  because  the  soft  india-rubber  allows  it  to  flatten 
upon   the  road,  whether  rongh  or  smooth.     The 
wheel  being  a  circle,  if  it  is  a  rigid  stmctnre,  pre- 
sents hot  a  small  sioface,  bnt  this  wheel  conforms 
to  every  irregularity  for  a  space  of  neady  2ft.  by 
the  veight  of  the  engine  causing  the  india-rubber 
to  collapse,  and  so  pr^neing  a  change  of  form.    In 
the  construction  of  the  road  steamer  the  greater 
portion  of  the  weight,  inclmling  the  boiler,  rests 
upon  the  driving  wheels ;    the  third  wheel  in  front 
is  for  guiding  the  direction  of  movement,  and  is 
perfectly  under  control.    In  the  course  of  experi- 
ments    witnessed  1^  Mr.    Anderson,  the  engine 
went  up  a  zigzag  labyrinth  of  courts,  and  it  can 
describe  any  figure  almost  in  a  space  of  twice  its 
length.    The  boiler  employed  is  an  independent  in- 
vention adapted  to  the  carriage.    Its  chief  pecu. 
liarity  is  the  copper  pot  for  holding  water  within 
the  furnace,  and  it  is  so  contrived  that  if  the  boiler 
contain  any  water  the  pot  will  have  a  full  supply. 
This  arrangement  keeps  the  centre  of  gravity  low, 
and  allows  the  engine  to  nm  up  hills  of  one  in  ten, 
or  go  along  an  angle  of  35°.    On  the  first  day  Mr. 
Anderson  saw  it  in  Leitb  the  streets  were  very  wet 
and  adhesive.    A  train  of  waggons  containing  ten 
tons  of  flour,  besides  their  own  weight,  were  stand- 
ing at  the  bottom  of  a  sUppery  stt'eet  with  a  gra- 
dient of  about  1  in  17 ;    to  this  train  the  little 
engine  was  attached,  and  away  it  marehed  as  iif  it 
hod  no  load,  went  np  to  the  top  of  the  hill,  and 
then  down  on  the  other  side,  no  brakes  being  rc- 
qnired.    After    depositing  its  load  somewhere   in 
Leith  it  ran  down  to  the  Portobello  seashore  at  the 
rate  of  ten  miles  on  hour.    On  surveying  the  sands. 


Mr.  Anderson  says,  it  seemed  an  impossibility  that 
it  could  walk  on  such  soft  ainlring  gronnd,  but  on  it 
rushed  through  all,  over  some  quicksands,  ran  into 
the  sea  and  lUoug  its  edge  in  every  direction  in 
the  most  woudarful  manner.  It  then,  after  return. 
iiig  from  the  seaside,  removed  an  old  boiler  from 
the  docks  to  a  yard  at  some  distance.  The  boiler 
and  waggon  with  the  fastening  chains  weighed 
upwards  of  twenty-two  tons,  and  the  boiler  on  the 
waggon  stood  some  2Sft.  high.  Up  to  this  the 
engine  backed,  then  marched  off  with  its  load  along 
the  quay,  over  a  rising  swing  bridge,  and  along 
other  qoays,  outil  it  reached  its  dutination.  Tbe 
charm  of  the  performance,  Mr.  Anderson  remarks, 
was  the  way  in  which  it  was  done.  No  shouting, 
no  refractory  or  desultory  pulling  of  horses,  but 
by  the  expenditure  of  a  few  pounds  of  coals  and 
water  the  whole  was  accomplished  with  ease  and 
celerity:  and  so  aponstomed  are  the  people  is 
Leith  to  its  performance  that  no  notice  was  taken 
of  it  except  by  the  country  horses,  for  the  town 
horses  seem  to  know  that  it  is  their  friend  rather 
than  their  enemy. 


*  These  aaj  their  moUipIes  are  periodi  of  *'  Bimilar 
phase  "  when  the  tenninator  lies  near  tiie  same  spots, 
the  poaitloQ  q.  ^j^  terminator  nricB  with  regard  to  the 
spots  in  accnLlaoce  with  varlationa  of  the  loni-solar 
seasons  aonifjent  "Pon  the  valaa  at  ©  —  il.— See 
B«portBrit|^d^,ie68,p.9. 


THB  MITRAILLEUB  AT  SH0EBUBTNB8S. 

THE  mitraillenr  which  has  been  selected  for  trial 
by  the  Englisli  Oovomment  is  an  improvement 
by  Major  Fosb^,  V.C.,  on  the  Belgian  model.  Its 
first  trial  took  place  on  Thnrsday  week  at  Shoe- 
buryness,  and  we  extract  from  the  Times  the 
following  report  of  the  results :— Major  Fosbery 
adopted  the  Metfoid  barrel  and  bullet  and  the 
Boxer  cartridge.  The  former  have  been  superseded 
by  the  Henry  rifling  and  projectile.  The  Boxer 
oompoand  cartridge,  tbongh  excellent  for  small 
arms,  was  proved  yesterday  to  be  not  so  fit  for 
these  machine  guns  a&the  .^erioaa  form  of  cart- 
ridge made  from  one  piece  of  metid. 

There  can  be  no  donbt  tbat  the  Fosbenr  mitzail- 
leur,  as  it  ought  to  be  colled,  is  superior  m  all  re- 
spects to  the  Belgian  arm,  but  it  is  eqnolly  certain 
thot  the  experience  of  English  experimentalists  can 
suggest  further  iararovemente  which  can  certainly 
be  carried  out  by  English  mechanists.  As  usual  we 
are  late  iu  adopting  a  new  weapon,  bat,  having 
adopted  it,  we  shall  cany  it  out  to.  greater  perfec- 
tion than  has  been  done  by  any  foreiip  notion. 

We  have  often  expressed  oar  opiuon  regarding 
it.  We  believe  that  it  will  hold  a  worthy^aee  is 
battles  and  sieges,  and  that  place  is  between  tho 
fire  of  infantry  and  field  artillery.  The  experi- 
ments have  confirmed  us  in  that  opinion,  but  it 
would  be  nnwiae  to  sit  down  and  dogmatize  after 
one  day's  trial.  It  is  better  to  await  further  proof 
before  actually  declaring  its  value  as  a  thing  estoi 
blished.  So  far  as  we  can  see,  it  may  be  very  is^ 
portant  if  attached  to  cavalry,  especially  to  break 
squares,  to  tear  lines  to  pieces,  and  to  harass  a  re- 
treating enemy.  In  fortresses  it  must  be  of  great 
use.  It  gives  the  fire  of  perhaps  a  dozen  infantiy 
soldiers  armed  with  the  best  known  weapons. 
Mounted  infantiy,  "dia^iaons,"  in  short,  would 
perhaps  do  as  waU,  but  it  is  intpoasihle  to  prevent 
their  changing  themselves  into  cavalry.  The 
mitraillenr  is  extremely  light,  eats  nothing,  and  its 
use  can  be  easily  Isacnt  by  aitiUerynen.  It  has  bo 
nerves  to  unsteady  its  aim,  and  if  lost  cannot  be 
used  by  an  enemy  unless  he  has  the  same  small  arm 
ammunitico,  whuh  ought  always  to  be  that  of  the 
infantry  rifle  iu  use. 

With  these  few  words  of  preface  ws  will  sim^ 
relate  the  experiments  cairied  out  yesterday  l^  the 
committee  appointed  to  try  it. 

The  first  duohaige  was  from  the  mitraillenr,  at  a 
range  of  SOD  yards—too  for  for  ssything  like  steady 
shooting  from  infantiy  in  battle.  All  preparations 
having  been  made,  and  tlie  telegraph  having  been  duly 
worked  to  eusaxe  safety  to  everybody  concerned,  the 
small  detachment  aasemhlsd  round  the  piece.  An 
officer  stood  with  a  timekeeper  in  his  hand,  and 
when  the  hand  come  round  tooneanly  nuutked  plooe 
on  the  dial,  cried  "  Load  1 "  Instantly  the  oxletree 
boxes,  close  on  each  side  of  the  barrels,  were  opened, 
and  a  breech-plate  with  its  37  cartridges  was  ssuwd 
quickly  and  plaaed  in  the  hollow  breech  while  the 
laying  of  the  piece  was  in  progress.  One  momen- 
tary pressure  on  the  lever  pushed  np  the  plate  and 
itscarfridges  to  their  place  and  cocked  all  uie  locks ; 
then  the  word  "  Fiie  "  was  given  by  Captain  Alder- 
son,  who  superintended  the  working  of  the  machine 
throughout  the  trials;  a  gunner  beside  the  piece 
pressed  rapidly  down  the  side  lever,  and  in  an  in- 
stant.the  locks  were  set  free  and  37  bullets  sentflyiug 
through  the  air.  The  sound  was  exactly  like  that  of  a 
ToUey  of  musketry,  bnt  the  target  was  too  distant  to 
allow  of  hearing  the  sharp  taps  of  the  bullets  niKin 
its  wooden  face,  so  different  from  the  doll  thnd 
mads  when  a  small  missile  finds  its  rest  in  human 
fiesh.  No  sooner  was  the  crash  of  the  volley  heard 
than  an  upward  thrust  of  the  lever  freed  the  breech- 
plate  again  and  left  it  loose,  to  be  instantly  lifted  ont 
by  the  gunner  on  the  right  of  the  piece. 

The  same  process  was  repeated  a  second  and  a 
third  time  without  a  hitch,  and  very  rapidly,  bnt 
when  the  fourth  breech-plate  was  almnt  to  be  in- 
serted it  became  manifest  that  the  whole  of  tJie 
cartridges  could  not  enter  their  barrels,  becaose  two 
out  of  the  37  last  discharged  had  adliered  too  tightly 
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to  their  barreU,  so  tightly  that  their  bases  had  been 
torn  off,  leaving  the  rest  of  each  of  the  two  cart. 
ridge  oases  in  the  barrels. 

It  is  dear  that  fresh  cartridges  could  not  be 
forced  in,  and  an  inexperienced  hand  woold  have 
taken  it  for  granted  that  the  mitrailleiise  most  cease 
flring,  but  not  so  Captain  Alderson.  Quick  as 
lightning,  his  eye  detected  the  blocked  barrels,  and, 
with  banllT  less  speed,  he  seised  the  bases  of  the 
two  cartridges  corresponding  with  them,  and  aboat 
to  be  introduced.  They  were  rapidly  extracted,  and 
then  the  breech-plate  was  dropped  into  its  place, 
pnshed  home  by  the  lever,  and  fired  as  before,  bnt 
only  35  ballets  this  time  left  the  barrels.  The  fifth 
round  was  fired  like  the  fourth,  two  cartridges  being 
extracted  as  before,  bat  the  fifth  breech-plate  left 
belund  it  two  more  cartridge  cases,  blocking  two 
additional  barrels,  so  that  (hu  time  four  cartridges 
had  to  be  extracted.  These  mishaps,  which  were 
■olely  doe  to  the  compound  form  of  the  cartridge 
case,  caased  a  certain  amoant  of  delay,  and  the  two 
minatea  expired  before  a  seventh  round  could  be 
fired. 

It  is  not  necessary  to  say  how  great  was  the  in- 
terest, nor  how  anxious  were  all  present  to  rash  to 
the  target  and  see  the  results.  No  one  would  have 
grudged  the  run  of  800  yards,  but  means  of  trans- 
port were  at  hand  in  the  shape  of  a  truck  or  lorry, 
drawn  by  a  horse  and  running  along  a  railway  laid 
down  along  the  range.  It  was  soon  crowded  and 
er«n  heaped  up  by  a  mass  of  gentlemen,  all  eager 
to  see  for  themselves  what  had  happened.  As  they 
neared  the  long  black  target  the  range  party  were 
Men  spread  all  along  its  face  busily  counting  the 
boUet  holes  and  marlung  them  with  daubs  of  white 
paint  lest  they  should  be  counted  in  favour  of 
another  discharge.  The  total  number  of  bullets 
fired  ought  to  have  been  2-22,  but  eight  cartridges 
had  been  withdrawn  beoaase  of  the  blocked  barrels. 
There  remained,  therefore,  to  be  accounted  for  214 
ballets. 

No  slight  hits  snch  as  could  be  made  by  missiles 
rebounding  from  the  earth,  bnt  there  were  found 
110  fair  hard  strokes  upon  the  target.  They  were 
to  be  connted  as  "through"  or  "lodged."  8o  far 
aa  we  coald  see,  they  were  all  through.  Some  of 
them  had  not  actually  struck  the  painted  figures, 
hot  were  to  be  found  i>erhaps  vritbin  an  inch,  or 
even  closer,  of  the  men's  heads  or  the  horses'  legs. 
Now  a  rear  rank,  whether  of  cavalry  or  infantry, 
never  covers  its  front  rank  so  accurately  that 
ballets  missing  their  comrades  in  front  must  fail 
to  strike  them  also.  Again,  in  some  cases  more 
than  two  bullets  had  lodged  in  the  same  man  or 
horse.  Targets  cannot  be  made  to  represent 
accurately  the  effect  of  artillery  or  infantry  fire 
opon  flesh  and  blood  by  any  method  of  appropriating 
the  value  of  the  hits.  Yet  it  does  seem  a  little  too 
mjich  under  the  mark  to  set  down  that  the  110 
bullet  holes  in  the  target  would  only  have  placed 
hors  de  combat  38  cavauy  or  45  infantry.  Ail  that 
can  be  said  is  that,  generally  speaking,  in  a  com- 
petitive trial  of  this  sort  the  same  method  of 
marking  is  equally  fair  to  each  of  the  rival  weapons. 
That  it  woalQ  be  so  in  this  first  round  we  have  no 
doubt,  because  all  the  barrels  were  fired  so  nearly 
at  the  same  moment  dnring  each  diachuge  that  the 
stricken  soldiers  would  have  no  time  to  fall,  or  at 
least  that  their  places  could  not  have  been  supplied 
by  others  in  time  to  catch  the  next  ballets  on  the 
same  spot. 

Bnt  this  is  not  the  manner  in  which  the  mitrail- 
leur  is  intended  to  be  tired  against  lines  of  horse  or 
foot.  On  the  left  of  the  carriage,  just  below  the 
breech  of  the  weapon,  is  a  small  wheel  with  a 
handle,  which,  being  tumetl,  gives  a  horizontal 
motion  to  the  piece,  and  we  have  more  than  once 
explained  that  the  thirty-seven  cartridges  of  the 
mitraiUenr  can  be  fired  either  all  at  once,  as  in  this 
first  series,  or  one  after  another  at  whatever  speed 
may  be  required.  In  all  future  firing  throngbont 
the  day  the  latter  method  was  adopted,  and  the 
horizontal  motion  given.  Thus  is  disposed  of  that 
most  curious  of  objections  that  the  mitrailleur 
shoots  too  well,  and  throws  its  bullets  too  closely 
together.  And  how  great  an  advantage  would  this 
close  volley  of  bullets  be  in  cases  where  a  bridge  or 
a  road,  or  a  narrow  pass,  is  to  be  defended  I  Who 
has  not  been  stirred  by  that  episode  of  the  battlp  of 
Meeanee,  when  Sir  Charles  Napier  placed  a  small 
group  of  infantry  soldiers  in  the  gap  of  a  wall,  and 
told  them  that  they  might  dio  there,  but  that  the 
enemy  must  not  enter  it.  They  did  die  there  nearly 
all  of  them,  bat  they  kept  the  pass.  Two  or  throe 
iKitrailleara  would  have  done  it  better,  and  with  no 
loss  of  life. 

When  the  ofBcials  and  visitors  had  feasted  their 
oyes  sufficiently  on  the  targets  and  marked  how  one 
man  must  have  been  shot  in  the  heart,  another  in 
the  head,  ami  another  in  a  limb  only,  the  lorry  was 
pot  in  requisition  again,  and  a  group  once  more 
assembled  round  the  mitrailleur.  Two  minutes  were 
again  given  as  the  limit  of  time,  but  now  the  dis- 
charges resembled  file  firing,  the  horizontal  motion 
being  given  so  as  to  distribate  the  ballets.  The 
Metford  bullet  is  hard  and  heavy,  and  there  can  bo 
no  doubt  that  it  will  pass  through  one  man  and  kill 
another  behind  him  ;  many  of  the  hits,  therefore, 
that  were  counted  as  only  disposing  of  one  soldier 
and  many  of  tiiose  that  were  not  counted  at  ail 


would  very  likely  have  killed  two,  and  daring  this 
ronnd  time  enough  would  have  been  given  to  the 
dead  to  fall  and  to  the  living  to  hear  the  steady 
voice  of  their  officers  crying  "  Close  up,  men  " — a 
sound  which  as  it  becomes  more  frequent  tells  that 
the  bosineBs  of  death  ia  bsing  swiftly  accomplished. 
The  advantage  of  the  file  firing  from  the  mitraiUeor 
was  shewn  by  this,  that,  though  midiapB  again 
occurred  through  the  sticking  of  cartridges  in  the 
barrels,  and  five  pUtefuls  of  ballets  only  could  be 
fired,  there  were  154  hits,  and,  accoriUng  to  the 
reckoning  of  the  committee,  69  cavalry  or  49  in- 
fantry wonld  have  been  slain  or  grievously 
wounded.  Four  minntes'  work  with  the  mitraiUenr 
had  given  264  hits  on  a  target  representing  a  front 
of  150  infantry  or  90  cav^y  sohliers,  at  800  yards 
distance. 

It  was  now  the  turn  of  the  field  guns,  and  the 
new  9-poander  Indian  bronze  gun  waa  placed  in  po- 
sition. 

Let  it  not  be  for  a  moment  supposed  that  the 
mitrailleur  can  be  set  up  as  a  rival  to  rifled  field 
artilloy  for  general  service.  Where  the  power  of 
the  mitrailleur  ceases  that  of  the  rifled  field  piece 
may  be  said  to  be  in  its  highest  perfection.  If, 
therefore,  at  the  short  ranges  of  to-day  the  new 
weapon  appears  to  advantage,  further  experiments 
will  show  that  the  limit  of  its  powers  will  soon  be 
reached,  and  no  wonder.  The  9-pounder  Indian 
field  gun  weighs  8  cwt.  The  mitraillear  only  3  cwt. 
and  '.^Ulb.  The  9-poun(ler,  with  its  carriage  and 
ammunition  carried  with  the  gan,  bnt  without 
waggon,  weighs  33)  cwt.,  and  reqnires  six  horses. 
The  mitrailleur,  mounted  on  a  carriage  snitable  to  it, 
with  lumber  and  ammanition  complete,  woald  weigh 
12  cwt.,  and  could  be  drawn  by  two  horses.  So  that 
weight  for  weight  and  horses  for  horses,  three 
mitrailleurs  could  be  taken  into  the  field  for  one 
9-poander  rifled  bronze  gun. 

The  mitrailleur  requires  but  one  non-commissioned 
officer  and  five  men  to  work  it  luxurioosly,  and  three 
men  could  manage  it  comfortab^  at  a  pinch.  The 
9-pounder  requires  a  non-commissioned  officer  and 
ten  men,  yet  the  practice  of  yesterday  seems  to 
show  that  there  are  occasions  when,  within  certain 
definite  limits,  the  mitrailleur  may  even  snrpass  the 
9-ponnder  gnn. 

At  the  range  of  800  yards  firing  shrapnel  with 
time  fuzes  the  9-poaBder  muzzle-loading  gnn  was 
fired  five  times  in  its  first  two  minutes,  and  eight 
times  in  its  second  two  minatea.  The  first  time  it, 
like  the  mitraiUenr,  had  its  mishaps  in  loading.  Its 
effect  was  118  hits  on  the  target,  counted  as  24 
cavalry  or  27  infantry  killed  or  disabled.  The  eight 
rounds  fired  in  the  second  two  minutes  gave  115  hits 
and  45  cavalry  or  51  infantry  placed  hort  de  eomJMt. 

Next  was  brought  np  the  12-poander  breech- 
loading  rifled  field  gun  of  the  serrice.  Segment 
shells  were  fired  from  it  with  concussion  fuzes.  Six 
times  in  two  minutes  did  it  send  forth  a  projectile 
intended  to  burst  and  envelope  the  ta^t  in  a 
shower  of  iron  fragments.  At  the  end  of  its  firing 
the  account  given  was — hits  38,  cavalry  disabled  15, 
or  18  infantry.  The  same  gun  was  then  fired  with 
shrapnel  carrying  time  fuzes.  The  result  was  even 
less,  15  hits,  eight  cavalry  or  five  infantry  kiUed  or 
disabled.     This  closed  the  practice  at  HUO  yards. 

The  mitraiUenr  was  brought  ap  200  yards  nearer 
the  target.  At  a  range  of  600  yards  it  fired  six 
rounds  and  gave  1*27  hits,  killing  or  wounding,  often 
with  several  buUets,  61  cavalry  or  51  infantry.  Bat 
now  it  was  in  its  turn  surpassed  by  the  muzzle- 
loading  rifled  bronze  gnn,  firing  shrapnel,  with  time 
fuzes,  for  at  601)  yards  it  was  fired  seven  times  in 
two  minutes,  and  gave  283  hits.  Its  slaughter  was 
counted  at  68  cavahy  or  88  infantry. 

The  ninth  group  of  rounds  was  from  the  12 
pounder  breechloader,  with  shrapnel  and  time 
fazes,  at  600  yards.  Result— 142  hits ;  18  cavalry 
or  58  infantry  disabled. 

The  time  required  for  numbering  all  the  hits 
upon  the  target,  and  calculating  men  and  horses 
lolled,  had  so  delayed  the  firing  that  by  this  time  it 
was  late  in  the  afternoon,  and  there  was  only  time 
for  two  more  groups  of  shots.  The  mitraUleur  was 
quickly  brouglit  up  to  within  300  yards  of  the 
target.  Only  five  rounds  were  fired  urom  it  in  its 
two  minutes,  171  bnUets  penetrated  the  target, 
and,  by  the  calculation  of  the  committee,  would 
have  killed  60  cavalry  and  129  infantry  soldiers. 


BLOOD  PICTURKS.— Dr.  Day,  of  Oeeloni;,  Anstralta, 
the  improver  of  the  Kaalacnm-teats  for  blood  and  other 
animal  fluids,  confirms  the  discoverj  of  Keumann,  that 
the  picture  or  network  formed  bj  Unman  blood  chii  be 
dintuiguished  under  the  microscope  from  that  which  Ih 
formed  by  the  blood  of  other  auimRls.  He  says  he  has 
repeated  the  experiment,  which  is  ''  wonderfully  simple," 
almost  every  day  for  tho  last  two  montbB  with  Invari- 
able success.  A  small  drop,  not  a  mere  speck,  of  blood. 
Is  to  be  placed  od  a  microscope  slide,  aud  oarefally 
watched,  at  a  temperature  of  10-^  or  12-  Reaumer  ( « 
64'a^  to  59^  Fahr.),  until  the  picture  or  network  formed 
by  its  coagalation  is  developed.  Human  blood  speedily 
breaks  np  into  a  **  small  pattern  "  network  ;  the  blood  o'f 
other  animals  {calves,  pigd,  &c.)  takes  a  longer  time, 
and  makes  a  larger  pattern;  l^nt  the  blood  of  every 
animal  seems  to  form  a  charaotetiatlc  "  picture."  Dr. 
Day  has  examined  the  blood  of  calves,  pt^s,  Bheep, 
rabbits,  ducks,  hens,  several  kinds  of  fishes,  Ac.,  as  well 
as  that  of  man,  and  has  found  the  results  to  be  trust- 
worthy and  constant. 


MIOBOSOOnOAL  H0TE8. 


A  SIMPLE  AIR-SIEVE. — ^The  a|>puatu  aab 
use  of  consists  of  a  imaU  deal  box,  about  UbL  sfssrf 
having  an  opening  to  the  bont  with  alofing  laicf 
so  08  to  direct  the  current  of  air  directfy  vfm  \k 
surface  of  a  glass  plate,  which  alopea  (at  an  anfbi 
about  22^)  from  a  vessel  containing  «««*'"«*  waa 
at  the  upper  part  of  the  box,  to  a  trongh  plsoJ  i 
its  base.  The  water  is  caused  to  trickle  aiowl;  #!« 
the  glass  plate  by  means  of  a  cloth  siphon  froa  tW 
upper  vesseL  In  its  course  it  cogiea  in  eauM 
with  the  air,  which  is  conveyed  in  a  current  Umh^ 
an  open  wiuidow  into  a  room  whoan  tempsrust  a 
greater  than  that  of  the  outer  air,  thus  caian  i 
traversing  of  the  air  of  "  oat-o'-dooca  "  to  the  u> 
chamber.  The  box  contains  a  bth«ii«»»-  opoBi  i 
the  chamber,  through  which  the  oturemt  caa  !>• 
tected.  The  water  which  trickles  over  the  jia 
then  coUected  in  the  trough  at  the  bottom,  n. 
when  examined  microacopicaUy,  ahovrs  the  |mv 
of  Monas  Lens  upon  its  surface,  and  when  t^f 
solutions  of  potaiudc  permanganate,  by  mea  <. 
volumetric  analysis  burette,  shows  Taryingfai 
tions  of  organic  matter  present.  One  nA* 
fact  is  that  the  presence  of  monada  is  alis  i 
these  experiments,  best  discovered  by  exa= 
the  surface  of  the  liquid.  By  the  nae  of  mtt  ■ 
in  the  apparatus  described,  the  particles  fotta. 
the  air  are  seized  in  a  way  which  prodnces  no  iiq: 
and  the  surface  brought  into  contact  with  the  b 
larfjer  than  in  Prof.  Angus  Smith  aud  I>ancer 's  >- 
penmeuts. — MantUy  Mieroteopieal  Journal. 

NEW    MODE    OF    SUB-STAGE    ILLITMIKA 
TION.— Dr.  J.  Matthews  has  devised  a  phui  tat  tki) 

fnrpose  which  has  been  very  favouraUy  spokes  ol. 
t  consists  in  the  employment  of  a  low-power  object- 
glass,  BO  fitted  that  the  pencils  proceeding  fiwn  it 
may  be  thrown  at  any  angle  on  the  objaet.     Dr. 
Matthews    has  solved  the   difficulty  ot  sob-stage 
iUomination    by  adopting  one  ot  the    objtetma 
themselves,  of  lower  power,  as  an  iliimumUor  in 
place  of  a  condenser,  bat  aot  sxiaiiy.     It  miwt  be 
so  mounted  as  to  send  the  whole  of  its  bundle  ot 
rays  at  angles  var^ringiriih  the  requirements  of  any 
given  case,  and  in  this  ususts  the  vslue  <A  the 
methods.    Any  of  the  powers  may  be  used,  bearing 
in  mind  that  the  higher  the  examining,  the  lower, 
within  convenient  lunits,  should  be  the  dhnnmating 
power,  in  order  to  secure  a  proportsonate  amoant  A 
li^ht.     The  only  use  of  condensers  of  short  tod  tai 
wide  angle  is  to  get  the  more  oblique  rays  ol  tfe 
cone  by  stopping  out  some  part  of  the  nst.    Dr. 
Matthews'    best  results  have  been   procored  b;  i 
}rds  or  l^in.  object  glass,  which  gives  in  all  cm 
quite  sufficient  light.     There    is  no  limit  icr  '^ 
angle  at  which  the  iUuminator  may  be  naed  ii  a* 
tion  to  the  axis  of  the  instmment  short  of  W.^ 
posing  both  the  covering  and  the  taoxsaxiaipi* 
weU  as  the  stage  to  be  of  no  thickness  ;  tasX! 
aU  have  a  very  sensible  one,  and  it  ia  fomlMnfi 
of  a  greater  angle  than  about  83'  do  not  tiii'anif" 
the  ^de  to  the  object,  but  are  refiected  aaiW.^ 
has  found  it  better  to  work  at  angles  Taiyii(  ia 
25"  to  66^. 

ACTION  OP  LIGHT  ON  FEBTIUffl 
FKOQ'S  OVA.— Herr  Auerbach  recently  contrb* 
to  certain  nnmbers  of  the  "  Centralblatt "  the  RS^ 
of  his  observations.  He  states  that  dnriu  b 
spring  (April  13th  to  20th)  of  the  present  ytii  b 
had  frequent  opportunities  of  observing  the  s(sn 
of  the  frog,  and  was  particularly  stmck  b;  tk 
circumstance  that  even  the  diffused  light  of  itf. 
but  especiaUy  the  direct  light  of  the  son,  caiA 
tnted  a  powerful  excitant  of  the  contractions  of  tk 
protoplasm  of  the  egg.  If  the  amount  of  light  bSsn 
upon  an  egg,  or,  more  correctly  speaking  oa  tk 
primary  segmentation  spheres  and  the  secondu? 
results  of  fission,  be  increased,  alteratim' 
of  form  may  be  seen  to  occur  even  under  tb 
eye  of  the  observer.  If  the  egg  be  so  placed  thtt 
the  white  pole  is  directed  towards  the  ligbt,  Um 
contractions  excited  have  a  tendency  to  paah  tk> 
black  pigment  in  part  over  the  white  area,  or  eva 
to  completely  cover  it,  whilst  the  opposite  pole  be- 
comes whiter.  When  the  first  meridianal  fomx 
has  been  completed,  this  pigmentation  of  the  dear 
area  occurs  to  a  less  extent.  This  alteration  in  tbr 
distribution  of  the  pigment  must  not  be  confoondni 
with  the  weU-known  rotation  of  the  yelk,  which  de- 
pends on  the  centre  of  gravity  being  near  the  while 
pule. 

HOW  TO  PBEPABE  YOUNG  OTSTEBS  FOB 
TUK  MICROSCOPE.— Ha\-ing  found  a  "  black- 
sick  "  oyster  (to  use  the  dredgermen's  term),  the 
spawn  of  which  is  quite  mature  and  reaoy  for 
extrusion,  poor  off  from  the  shell  the  dark  slate- 
colonred  fluid  into  a  long  narrow  two-ounce  phial ; 
fill  up  the  bottle  with  distilled  water  ;  shake  it  op 
gently ;  aUow  the  deposit  to  settle,  and  change  the 
water  two  or  three  times,  repeating  the  agitation  to 
get  rid  of  the  salt.  Then  substitute  for  the  water 
lifuor  potassm,  dilated  with  an  equal  quantity  of 
distilled  water.  AUow  the  young  oysters  to  remain 
in  this  for  two  days,  agitating  occasionally  ;  and,  as 
often  as  the  solotion  becomes  discoloured,  pour  it 
off,  and  renew  the  same  ontU  no  colour  is  given  off 
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«lid  the  aheUs  are  men  to  be  thoronghly  deanaed 
from  all  animal  matter,  by  their  sinkiiig  freely  and 
ra^dlT  to  the  bottom.  When  this  stage  is  arriTed 
atrstop  the  process,  that  the  two  valves  of  the  riiells 
may  not  be  separated  by  the  destmction  of  the  hinge. 
Wash  repeaUdly  in  distilled  water,  to  remove  all 
trade  of  the  alkali,  and  finally  wash  and  preserve 
the  aheUa  in  a'Uttle  rectified  spirit  af  wine  Inot  me- 
thylated spirit).  When  they  are  to  be  mounted  for 
the  microsoope,  shake  them  np  with  the  small 
anantity  of  spirit ;  and,  before  they  settle,  dip  in  a 
&ie  camel-hair  brush,  and  depout  its  contents  on 
the  slide.  If  too  much  spirit  has  not  been  added  to 
ihem,  there  will  be  just  enough  of  the  shells  in  the 
Jinuh  to  make  a  nice  object.  They  show  better 
iHien  not  hnddled  together  too  thickly.  If  nndis- 
tilled  water  or  methylated  spirit  be  used,  instead  of 
heing  brilliant  and  clean,  the  shells  will  probably 
have  the  milky  and  semi-opaque  appearance  which 
is  so  objaotioaaUe.  As  each  oyster  produces  on  an 
•▼erago  800,000  yenng  ones,ithe  spawn  of  one  fmai 
•will  be  sufficient  for  almost  any  number  of  slides. 
It  is  worthy  of  notice  that,  in  its  early  condition, 
the  oyster  has  both  valves  equally  convex.  This 
process  is  equally  ajpplicable  to  the  bleaching  and 
prepiration  of  starfishes. — Science  Goaaip. 

WASHING  CHALK  FOBAMIKIFEBA.— Take 
•boot  one  ounce  of  chalk— that  which  lies  in  pow- 
der at  the  base  of  a  ohaQc  cutting  is  preferable,— 
vlace  it  in  a  quart  bottle  with  about  a  pint  of  water, 
shake  it,  and  after  a  few  moments  pour  off  the  milky 
fluid  down  to  about  one-fourth ;  add  more  fresh 
water  and  continue  the  shaking  and  pouring  off, 
waiting  longer  each  time  for  the  debris  to  settle. 
If  this  washing  is  continued  through  ten  or  twelve 
times  in  onTday,  and  afterwards  repeated  two  or 
three  times  a  day  for  a  day  or  two,  the  final  result 
will  be  a  sediment  entirely  composed  of  Foraminifera. 
By  this  means  nothing  can  be  detected  as  mixed 
with  the  Foraminifera.  If  small  fragments  of  chalk 
remain  mixed  with  the  Foraminifera,  that  will  give 
evidence  of  insufficient  shaking.  Plenty  of  water 
sind  plenty  of  shaking  is  sure  to  prodnce  satisfactory 
resufts. — Science  Ooaip. 

CIECXJLATION  OF  THE  LATEX  IN  THE 
LATICIFEKOUS  VESSELS.- Some  experiments 
have  reoently  been  made  npon  the  circulation  of  the 
latex  in  the  laticiferons  vessels  of  the  leaf  of  Cheli- 
dontum  majut.  According  to  some  authorities  there 
is  no  visible  motion  except  such  as  is  the  result  of 
injury,  while  Schleider  says,  "  that  in  the  uninjured 
▼ess^,  the  motion  of  the  latex  can  very  seldom  be 
successfully  shown."  Now  by  potting  a  young 
plant  af  Chelidonium  majtu,  and  placing  any  one  of 
the  young  leaves  between  two  strips  of  glass  (upon 
-which  a  £t)p  of  glycerine  has  been  put),  in  such  a 
manner  as  to  bring  the  under  side  of  the  leaf  upper- 
most on  the  stage  of  the  microscope,  so  as  to  throw 
the  strong-retleoted  sunlight  upon  it  from  the 
mirror  b^ow,  it  appears  that — 1st,  there  is 
occasionally  either  a  nearly  total  want  of  motion,  or 
only  a  slow  one,  of  the  coloured  granules,  or  at  times 
«  very  rapid  motion  of  the  particles  to  be  seen ;  2nd, 
that  while  watching  the  circulation  as  seen  through 
the  lenses,  if  the  diaphragm  be  moved  from  left  to 
right,  so  as  to  cause  the  shadow  to  enter  upon  the 
right  of  the  field  of  view,  a  brisk  circulation  is  in- 
stantly witnessed,  which  appears  to  be  changed  in 
direction  as  the  diaphragm  is  moved  back  again,  so 
that  the  direction  of  the  circulation  can  be  changed 
at  will  by  the  interception  of  the  sunlight.  The 
same  result  is  seen  when  clouds  pass  between  the 
sun  and  the  mirror.  The  direction  of  the  circula- 
tion iafnm  the  apex  of  the  leaf  in  sunlight,  and 
■UmarJt  it  in  the  shade.  Prof.  Balfour  says,  that 
in  plants  with  milky  and  coloured  juices  evident 
movements  have  been  perceived,  and  mentions  the 
ca^  leaves  of  Chelidonium  nwy'us,  as  also  the 
inma-rubber  plant,  the  guttapercha  tree,  and  the 
Euphorbia,  as  examples.  The  Leonloiion  taraxacum 
also  exhibits  a  similar  phenomenon. 


curred  with  Mr.  Taylor,  and  mentioned  a  fact  he  had 
observed  in  anpport  of  the  theory.  It  was  agreed  to 
make  some  uiielnl  additions  to  the  scientiflo  literature 
of  the  inatitution  for  the  benefit  of  the  members. 


SCUENTina  SOOIETIES. 


NORWICH  OEOLOOIOAL  SOCIETY.    - 

AT  the  monthly  meeting  of  this  society,  held  on  the 
.  2nd  ingt.,  at  the  mnsemn,  Mr.  J.  King  in  the 
chair,  numeroaa  specimens  of  jthe  bonos  of  Elephat  and 
Bo4pTiwtifniiu,  were  exhibited  by  the  Rev.  J.  Crompton, 
baring  bean  picked  np  by  him  daring  a  recent  titroll  on 
the  coast  near  Baotou.  An  interesting  discussion  took 
place  on  the  origin  of  the  stony  bed  lying  between  the 
crag  and  the  chalk.  Mr.  J.  E.  Taylor  stated  the 
hypothesis  that  from  the  secondary  period  to  the 
OUcial-epoch  Norfolk  was  a  land  sorface,  and  that  the 
chalk  had  been  gradoally  worn  away  by  plarial  and 
atmospheric  action,  no  as  to  leave  the  flints,  which  are 
naturally  distribateJ  throogh  the  chalk,  in  a  mass, 
thus  forming  the  stony  bed.  The  finding  of  the  bones 
of  Hipparitm,  or  three-toed  horse,  in  uiis  stony  bed 
tended  to  show  that  there  was  a  land  snrface.  The 
finding  of  an  enormoas  flint  embedded  nataraUy  In  the 
chalk,  and  a  portion  of  it  exposed  in  an  npward 
direction,  showed  that  the  chalk  had  been  worn  away 
i>T  the  ageocies  he  had  mentioned.    Mr.  Bayfield  con- 


FBICnON.— X. 

Bt  C.  Dbavbs,  A3.,  L.C.E. 

{Continued from patt  i68.) 

FjUcnoM  Wbbsls. — When  one  body  ilidu  on  another 
the  surface  of  contact  of  one  of  the  bodies  remains  the 
same  while  the  sliding  oontinneB ;  bnt  when  one  body 
roUi  on  another,  or  when  two  bodies  roll  on  each  other, 
the  nirfaoe  of  contact  of  each  is  continnally  changing 
as  long  as  the  rolling  oontinaes. 

If  one  body  roll  on  another  the  resistance  is  very 
mneh  less  than  if  the  motion  had  been  that  of  sliding. 
This  resistanoa  to  rolling  motion  lias  been  termed 
"roUing  friction,"  bnt  evidently  erroneonsly  so,  as 
friction,  properly  so  called,  can  only  take  place  when  a 
body  tlUa  or  rati  on  another ;  the  word  friction  itself 
being  derived  from  the  Latin  word  firieare,  to  mb. 
Hence  it  is  a  principle  in  the  construction  of  all 
machines  to  substitute  rolling  for  sliding  motion  where 
possible.  For  example,  let  ns  take  the  case  of  a  railway 
carriage,  and  snppose  it  to  traverse  the  rails  npon 
mnnera  like  a  sledge.  Now  we  have  in  both  cases 
that  of  sliding  u3  roUing,  the  same  materials  in 
contact,  riz.,  iron  and  iron.  In  the  fonner  case,  the 
resistance  to  motion  woold  amount  to  about  3241b.  per 
ton  ;  in  the  latter,  we  know  from  the  resolts  of  a  great 
many  experiments  that  it  rarely  exceeds  91b.  per  ton. 
In  the  latter  case  also  the  resistance  is  mads  up  of  two 
parts — ^resistanoe  to  roUing,  and  the  resistanoe  to  friction 
of  the  axles  taming  in  their  boxes;  neglecting  the 
former  as  being  very  small,  let  ns  find  an  approxima- 
tion to  the  resistance  of  the  axle  friction.  Let  P  be 
the  resistance  in  pounds,  D  and  d  the  diameters  of  the 
wheel  and  axle  in  feet,  and  W  the  weight  resting  on 
the  a<le.  Now  daring  one  revolution  of  the  wheel  the 
carriage  will  move  through  a  space  of  »  D  feet,  there- 
fore the  work  expended  on  it  is  equal  to  P  x  w  D  foot 
pounds,  the  work  expended  on  axle  friction  during  the 
sametimeis^W  x  ir  d  (see  last  paper) ;  and,  supposing 
this  to  be  the  only  resistance,  we  must  have 
P  X  wD  =  ^W  X  ,r<»orP  =  ^-?lb. 

Letlu  =  1-20,  W  =  one  ton,  D  =  86in.,  and  d  ^ 
2240  X  8 
Sin.,  then  P  -  "aoirgO  "  ^^^' 

The  great  advantage  therefore  of  wheels  applied  to 
carriages  of  all  kinds  arises  from  the  friction  being 
transferred  to  the  axle,  and  being  then  reduced  in  the 
proportion  of  the  diameter  of  the  wheel  to  that  of  the 
axle  ;  hence,  the  larger  the  wheel  and  the  smaller  the 
axle  the  less  work  is  lost  in  overcoming  friction. 
Considerstions  of  a  practical  nature  of  course  set 
limits  to  the  sizes  of  wheels  and  axles.  Thns,  if  the 
axle  be  very  am^  it  will  also  be  very  weak,  and  if  the 
wheel  be  very  high  the  level  of  the  axle  will  be  above 
that  of  the  point  of  attachment  of  the  traces  to  the 
horse,  etc.,  and  therefore  a  portion  of  the  effort  of  the 
horae  will  be  lost  in  urging  the  wheel  against  the 
ground. 

An  extension  of  the  same  principle  explains  the 
advantage  of  "  trioUon  wheels  "  and  "  friction  rollers." 
When  these  are  employed,  the  journal  of  a  shaft,  in- 
stead of  turning  in  a  pedestal,  as  is  usnally  the  case, 
rolls  en  the  drcomference  of  a  wheel  or  roller,  as  in 
Fig.  24.  Frequently  each  end  of  the  shaft  is  supported 
by  two  rollers,  as  in  Fig.  25.    Let  t  be  the  diameter  of 


the  journal  A,  which  sapports  a  weight  W ;  D  the 
diameter  of  the  friction  roller  B ;  and  d  the  diameter  ef 
tt<  axis  C,  which  turns  in  a  cylindrical  bearing. 
Suppose  now  that  A  were  taming  in  a  bearing  like  C, 
wi&  the  same  coefllcient  of  friction  fi,  then  the  work 
which  would  be  expended  on  A  in  one  revolution  would 
be  fi  W  X  ir  i,  when  it  is  supported  on  the  roller  B  ; 
however,  when  it  has  made  one  revolution,  B,  and 
therefore  C,  has   made  a   fraction  of   a  revolution 

represented  by  g ,  supposing  the  motion  of  A  and  B  to 
be  that  of  ptire  rolling  ;  the  work  expended  in  friction 
in  this  case  is  therefore  only  m  W  x  g  x  »  d,  negleat- 
ing  the  weight  of  the  friction  rollers.  The  work  lost  in 
the  former  case  bears  therefore  to  that  lost  in  the 

i 
latter  the  proportion  of/:iWxir»:»Wxgx    r 

that  is  of  D  to  d,  or  the  diameter  of  the  wheel  B  to 
that  of  its  axis  C. 

When  there  are  two  rollers  nnder  each  joomal,  as 
in  Fig.  2S,  the  only  difference  is  that  the  load  on  the 
jourMd  A  is  equally  divided  between  the  two  rollers  B  B', 
the  friction  on  each  tkia  C  C  is  consequently  halved ; 
but  as  there  are  two  of  them,  the  total  amount  remains 
the  same.  i(  we  support  the  axes  of  the  friction 
rollers  agi^j^  -a  other  rollers  we  shall  still  further 
HiminUl^    ,^     (riction,  although  at  the  same  time  in- 


creasing the  weight  on  the  hut  axis.  Practical  eonaidera- 
tions  such  as  Uiis,  set  limits  to  the  reduction  of  Uu 
friction;  thuswemightreduceittoanyextentbytncreas- 
iog  D  or  reducing  d  in  the  same  proportion  j  bat 
if  D  bo  very  great,  the  weight  on  C  will  also  be  very 
great ;  and  if  d  be  very  small  C  wUl  be  very  weak. 

Tbb  Awn-FaioTioN  Cax-Pmss.— The  name  of  thia 
press  is  derived  from  its  peouliaritv  of  having  nearly 
all  its  motions  rolling  motions.  Now,  althangh  this 
rednoaa  the  friction  to  a  minimum,  we  most  not  lose 
sight  of  the  toot  that  withoat  friction  we  could  have  no 
rolling  motion  whatever  ;  for  if  friction  did  not  exist, 
the  application  of  the  slightest  force  would  cause  ona 
body  to  Mlide  on  another,  provided,  of  course,  the 
direction  of  the  force  was  other  than  normal  to  the 
surface  of  contact  _.  „      . «_,  .  . 

The  anti-friction  press  (Figs.  26,  27  and  28),  consist 


of  two  cams  C  C,  of  spiral  form,  turning  respectively 
on  the  axles  A  A'.  ^These  axles  again  roll  on  the 
sectors  S  S',  the  apices  of  which  torn  on  knife  edges 
K  K'  bearing  against  the  foot  and  top  of  the  press,  K 
being  fixed  and  K'  movable  npwards  and  downwards 
in  a  vertical  line.  Between  the  cams  is  a  roller,  B, 
which  is  turned  by  a  winch  either  directly  or  by  the 
intervention  of  toothed  gearing.  The  mode  of  action 
of  this  press  is  perhaps  best  understood  by  reference 
to  Fig.  28,  which  represents  the  frame  of  the  press,  the 
cams  and  sectors  being  shown  behind.  Fig.  26  shows 
the  initial,  and  Fig.  27  the  final  position,  when  K'  is  at 
the  extremity  of  its  travel.  By  referring  to  Fig.  26,  it 
will  be  seen  that  as  we  turn  the  roller  B  in  the  direction 
of  the  arrow,  the  cams  will  revolve  in  the  directions 
shown  by  the  arrows  next  them  ;   so  that  in  the  final 

gosition,  the  roller  R  will  have  itself  been  raised  a 
eight  equal  to  the  difference  of  Aa  and  Ad ;  that  is,  the 
exoentricity  of  the  cam  C.  In  like  manner,  if  the 
peripheries  of  the  cams  be  the  same,  the  cam  C  will 
be  raised  to  a  height  relatively  to  R,  equal  to  the  dif- 
ference of  A'a'  and  A'(>' ;  therefore  the  total  travel  of 
K'  will  be  eqnal  to  the  sum  of  the  excentricities  of  C 
andC. 

In  Fig.  28  it  will  be  seen  that  the  frame  F  is  at- 
tached to  the  vertical  columns  P  P',  so  that  when  the 
Sress  is  worked,  the  columns  rise  npwards,  indepen- 
ently  of  the  frame,  carrying  with  them  the  follower 
H,  thus  compressing  the  substance  D  between  the  fixed 
piece  K  and  H.  To  calculate  the  efficacy  of  this 
powerful  machine,  let  us  assume  the  following  dimen- 
sions:— 

Example  20. — Let  the  length  of  the  periphery  of  the 
cam  C  or  0'  be  8tt  4]in.,  the  diameter  of  the  roller  R  be 
21iu.,  the  exoentricity  of  each  cam  be  2in.,  and  let  the 
winch  give  motion  to  R  by  means  of  a  wheel  and  pinion 
having  respectively  52  and  8  teeth.  Let  the  diameter 
of  the  circle  described  by  the  winch  be  2it.  7iin.,  and 
let  it  be  tamed  by  two  men  exerting  each  a  force 
of  201b.  Find  the  force  with  which  a  substance  will 
be  compressed  by  the  machine,  neglecting  the  small 
amount  of  friction  which  exists. 

Here  the  resistance  is  nrged  through  a  space  of 
4in.  We  must  then  find  the  length  of  the  path 
described  by  the  power  of  40lb.,  while  the  follower 
makes  its  travel  Of  4in.  Now,  by  measarement,  it  is  found 
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that  19-30tlu  of  the  periphen  of  tha  osm  is  passed  over 
b;  the  roUer,  while  the  follower  makes  its  travel  of 
Sin.     Since  U-20tlu  of  8ft.  Ijis.  is   38'Tin.,  Dearly 
88'7 

TT  most  be  the  nmnber  of  tonu  of  the  roller  R, 

w   X    2*5 

aad  fiinoe  the  cironmfereiice  of  the  wheel  is  to  that  of 

ii8-7  M 

the  pinion  as  52  :  8,  — ,^~a^  "  g  """^  ^  ^°  num- 
ber of.tonia  of  the  wtaieh.  Now  the  length  of  the  path 
of  tiie  winch  in  one  torn  is  w  x  81-5in.,  therefore 
the  path  in    the  abore  nomber  of  tuna  moat   be 

— ZSTz  X  s    X  81'5xvor  8169-Sin.,  and  the  work 

IT    X    J  O  0 

8169-5  X  40 
applied  mnst  be  equal  to  r;; =    I0S65  foot- 
pounds ;    and  if  the  required  pressure   =  P,  we  most 


have  ■ 


P  X  4 


=  10S85,  or  P  =  SieSSIb.,  or  over  14  tons. 
(To  be  eontinutd.) 


LETTERS  TO  THE  EBITOB. 

[We  do  not  hold  ourselres  re^ndble  for  the  opinions 
of  our  correspondents.  The  Editob  respectfully 
requests  that  all  conununicatioDs  should  be  drawn 
np  as  briefly  as  possible.] 

*,*  An  eonuannieations  shonld  be  addressed  to  the 
Editob  of  the  Enoush  Mxcauac,  81,  Tavistock- 
street,  Covent  Oaiden,  W.C. 


All  Cheques  and  Post  Office  Orders  to  be  made  pay- 
able to  J.  Fasshobc  Edwabds. 


**I  would  hsTO  erery  one  write  what  he  knows,  and 
as  mnob  ss  he  knows,  bat  no  more;  sod  that  not  in 
this  only,  but  in  aU  other  subjects :  For  such  a  person 
may  hare  some  particular  knowledge  and  experience  of 
the  nature  of  such  a  person  or  such  a  loontain,  that  as 
to  other  things,  knows  no  more  than  what  everybody 
does,  and  yet  io  keep  a  olntterwith  this  little  pittsnoe 
of  his,  will  undertake  to  write  the  whole  body  of 
physicks:  a  vice  from  whence  great  inconveniences 
derive  their  original."— Uratovns's  £uay«. 


*«*  la  order  to  faoilltata  reference,  correspondents 
when  speaking  of  any  Latter  previontily  inserted  will 
oblige  by  mentioniag  the  number  ol  the  Letter,  as 
well  as  the  page  on  whiob  it  appears. 


SPBINO  TEIiOCIPEDES. 

[StiS]  Sib,— The  vitality  of  Fallacy  is  really  some- 
thing surprising,  althoogfa  certainly  not  extraordinary; 
in  both  senses  it  is  "  ordinary  ** — if  not  confined  to 
Mewoate.  On  the  contrary,  I  tear  it  is  not  Fallacy  but 
Truth  which  is  beeomijm  extraordinary;  but  perhaps  the 
latter  is  so  vary  nnaivnintahlw  in  the  nude  that  it 
laqnires  to  be  "draped  '  by  the  foimer  to  enable 
OToimuT  mortals  to  bear  it. 

One  fallacy  which  has  exhibited  great  vitality  in  the 
pages  of  the  Ehoush  MaoaiHicis  the  proposal  to 
pr^el  veloeipedes  by  coiled  or  other  sprisigB, 
which,  in  the  language  of  a  raverand  oorrespondent 
(by  the  way,  reverends  can  hardly  be  expected 
to  be  familiar  with  an<^  merely  mmidane  things  as 
coiled  springs),  you  mmt  "wind  no"  just  aa  you  do 
yonrwateh.  May  I  anggeet  that,  althoogfa  anjinalogous 
operation,  it  is  no  more  "just"  as  yea  wind  your 
watch  thim  is  the  winding  of  the  chnmh  turret  clock, 
whose  tiwuntaiaing  weights  are  from  a  quarter  to  half 
a  ton?  Saubtleu  both  are  treated  like  a  limited 
liability oompany,  and  "wound  up ; "  bnti  thmk  if  my 
nvsrend  fellow-oorreqpondent  was  aecastomed  te  that 
peeoUar  kind  of  "  church  service  "  yclept  turret  dock 
winding,  he  would  hardly  have  treated  velocipede  spring 
winding  so  lightly  aa  to  say  "  just  like  yon  wind  your 
watoh  ; "  on  the  contrary,  the  injunction  to  "  watch 
and  pray  "  must  have  been  involuntarily  carried  out 
by  bun,  for  he  would  most  certainly  have  uatehtd 
anxioas^  for  the  reappearance  of  the  heavy  maintain- 
ing weight  and  prated  fervently  to  be  relieved  from 
the  labour. 

Thia  not  vary  n«w  aabjeet  has  cropped  np  repeatedly 
in  the  pages  of  the  Enolish  Mkcuakic,  and  even 
before  tnat  journal  came  into  existence,  for  perhaps 
forty  years.  Certainly  it  was  not  invariably  "  just  as 
yon  wind  np  your  wateh,"  for  an  engineer  whose  ex- 
perieneewaa  probably  greater  (even  if  his  faith  in  the  art 
of  removing  mountains  with  small  expenditure  of  mns- 
colar  energy  was  lees)  than  that  of  yoor  clerical 
oorrespondent  long  ago  proposed  to  propel  carriagc'8, 
from  railway  locomotives  to  velocipedes,  by  compressed 
uir,  which  is,  however  ineonvanieut,  rather  more 
proctioal  than  employing  coiled  steel  springs.  It  would 
require  iron  air-holders  like  the  gas-holders  of  the 
long-since  defunct  portable  gas  oompany,  or,  perhaps, 
something  rei^embliag  an  egg-ended  steam  boiler. 
Perhaps,  however,  they  would  not  weigh  mnch  more 
than  the  steel  spring,  or  rather,  tha  scores  of  steel 
springs  which  would  be  required.  In  both  cases,  a 
jKsrson  so  utterly  ignorant  of  the  laws  of  dynamics  as 
a  mere  blacksmith  mnst  necessarily  be  might  very 
unreasonably  object  that  all  this  additional  weight  had 
to  be  carried  on  the  wheels  of  the  carria{(a  and  lifud 
up  the  inclines,  which  certainly  requires  force  to  effect 
( at  least  in  England).  AAer'all,  the  same  may  just  as 
traly  be  said  of  the  boiicr  of  the  locomotive,   which 


contains  water,  a  yet  heavier  fluid  than  compressed 
air,  not  to  mention  the  water  tank  and  its  oonteots, 
with  ooke  or  coal  to  boot.  8o  a  compressed  air- 
carriage  may  not  be  quite  so  absurd  a  thing  aa  it  has 
been  prouoonced  to  be,  and  a  compressed  air  veloci- 
pede will  certainly  soon  bo  unfalt  accompli — that  is,  as 
soon  as  we  can  import  and  nataralize  from  the 
"  green  "  isle  (not  its  similarly  coloured  natives — they 
are  imported  in  quite  suflicient  numbers  already) 
certain  natives'  "  green  ideas,"  especially  that  which 
had  the  honour  of  being  figured  in  the  Enulibh 
IfXOHiino  soma  months  ago :  I  mean  the  celebrated 
tty-wlieel  velocipede  whiob  a$eemdtd  (?)  hills  easily  in 
cmutquence  of  tile  heavy  fly-wbeel  with  which  it  was 
providad.  Having  aohiuved  tiiis  Uibamian  reversal  of 
dynamical  laws,  it  follows  that  we  may  do  without 
springs  altogether,  for  we  have  only  to  make  the  liy- 
wheel  large  enough  and  heavy  enough  to  compel  it  ta 
take  up  hill  the  carriage,  the  air  vessel,  if  we  yet  prefer 
caxrying  one,  and  the  heavy-stemed  ChrisUan  rider 
together  ;  but  being,  in  the  matter  of  mechanical 
contrivance— if  not  in  the  employment  of  language — 
an  advocate  for  using  the  fewest  possible  parts  (X  do 
not  mean  parts  of  tipeech),  I  would  humbly  sug^sst 
that  the  principle  might  be  carried  out  in  a  less  eesn- 
plex  foam  by  removing  the  boiiar — I  mean  the  air- 
vessel — and  also  the  carriage,  and  tMspending  the 
Christian  from  the  axle  of  the  dy-wheel.  Shoold  this 
be  found  in  practice  to  pat  this  unique  one-wheeled 
velocipede  out  of  balance  (which  might  be  the  ease  if 
all  mechanical  laws  were  not  treated  like  the  tihristian, 
re-suapendsd),  that  balance  might  be  restersd  by 
mptnding  another  Christian  of  similar  conformation 
on  the  opposite  side.  May  I  farther  suggest  that  oar 
Chanoeller  of  the  Exchequer  and  Chief  Commissioner 
of  Public  Works  be  selected  for  the  first  experiment  ? 
for  should  anything  unpltusant  ocour,  the  spectators 
could  not  possibly  have  tkeir  feelings  shoclud  by  their 
employmeut  of  objeotionable  words,  because  the  two 
gentlemen  I  have  proposed  are  both  so  remarkable 
for  dignitied  courtesy  aud  polite  speech. 

Not  having  a  very  livuiy  faitli  in  the  immediate 
realiaation  of  that  pleasant  political  proepect  in  *'  Iriafa 
aflain"and  ministerial  "  reaiguatiou "  which  I  have 
suggested,  I  now  return  from  the  Tower  Hamlets 
and  her  Majesty's  Exchequer  to  the  more  prosaic 
subject  of  coiled  steel  springs,  and,  in  all  seriousness, 
ask  how  the  something  the  velocipedist  is  to  "  wind 
np"  (unless  as  in  the  case  of  certain  city  companies 
he  also  stops  progress  and  don't  "go  on")  when  be 
"  goes  ahead  "  at  an>-thing  like  the  rate  Mr.  Reveley 
proposes  he  is  to  impel  himself  and  his  "  veels  ?"  When 
driving  (needs  must  when  towuthing  drives)  his  vehicle 
twenty  or  thirty  miles  per  hour,  I  have  a  shrewd 
suspicion  that  the  most  muscular  of  Christiaas  would 
have  bat  little  muscular  force,  and  yet  less  "  vind,"  to 
wind  np  these,  to  him,  anything  but  "springs  of 
health."  The  only  tnatsn  such  "  springs  "  would 
produce  would  not  be  quite  auimal — not  mineral ;  in 
other  words,  the  waters  of  fatigue  and  profuse  patspira- 
tion. 

When  the  Frenchman  who  lately  took  out  a  patent, 
I  trust  that  patent  will  not  return  evil  for  good  and 
take  Ms»  in^  and  Mz.  Cunningham  (who  is  a  clever 
mechanic)  proposed  the  use  of  springs,  for  the  100th 
time  at  least,  I  fear  they  loet  sight  of  this  small 
dimcnlty.  I  con  aver  that  I  have  never  yet  seen  a 
bicycle,  tricycle,  or  any  other  kind  of  cycle,  not  even 
excapttng  the  far-famed  Yankee  Bantoon  (Qy.,  What  can 
its  very  odd  name  be  derived  from? — I  am  quite  carious 
concerning  its  etymology),  which  did  not  completely  use 
up  the  whole  muscular  energy  of  the  most  muscular  of 
muscular  Christians  when  he  changed  his  locu*  «taadt- 
(or  rather  leciw  ireadi ;  excuse  the  ourious  Latin,  Mr. 
Editor — please  don't  bark  at  it)  at  a  much  slower  rate 
than  Mr.  Heveley  proposes  he  shall  do.  I  am  quite  willing 
toadmit  that  ifyoQ  mokea  "Machine"  (inthe  coach- 
maker's  sense  of  the  word,  as  well  as  in  the  engineers') 
to  carry  six  or  eight  men,  all  of  whom  can  assist  its 
propulsion,  that- it  becomes  a  six  or  eight  oared  cutter, 
and  "  cuts  "  along  a  good  road  at  a  tremendous  rate — 
by  the  way,  another  proof  of  the  advantages  of  co- 
operative labour ;  indeed,  few  trotting  horses  can  keep 
pace  with  it.  Small  need  for  any  spriugs  there, 
excepting  india-rubber  tires ;  bat  except  he  be  going 
"  down-lull "  (which  I  am  sorry  to  say  I  am  very  fast), 
a  single  (1  don't  mean  unmarried)  velocipedist  has 
little  power  to  spare.  No  doubt  when  he  is  going  the 
same  way  as  myself  his  gravity — if  he  has  any  left 
after  langhing  at  the  writer — might  be  employed  to 
wind  up,  instead  of  wasting  that  force — so  tar  as  its 
use  for  propulsion  is  coucerued,  by  absorbing  in 
friction  by  means  of  a  brake.  Uaviug  wound  up,  un- 
winding would  help  liim  up-hill ;  but,  to  suppose  that 
when  propelling  bis  bobby  on  level  ground  or  ascending 
hills  of  very  slight  gradients,  he  con  "wind  up" 
without  stopping,  is  equivalent  to  supposiag  him  an 
enormously  mnscalar  Chri>^tiaa  ;  indeed,  quite  as  much 
so  as  that  muscular  Christian  of  the  last  century,  the 
late  lamented  Mr.  Topham,  alia*  "ye  strong  man,"  if 
not  a  lineal  deticeudant  without  any  degeneration  of 
that  great  Qreek  heathen  fellow,  who  (to  judge  by 
some  of  his  recorded  doings)  was,  however  muscular,  no 
more  a  Christian  than  some  of  my  contemporaries, 
rivalled  our  stout  Quaker  President  of  the  Board  of 
Trade  in  physical  power,  rejoiced  (according  to  Qrotc) 
in  the  euphonious  appellation  of  "  Herokles,"  and 
seems,  in  common  ^s'ith  the  immortal  Sam  Weller, 
Jan.,  and  the  late  Lord  George  Beutiack,  to  have  beeu 
(in two,  or  even  three,  senses  of  the  words),  a  man  of 
( AuK^'On )  stable  mind,  even  if  he  ver>-  reasonably  objected 
to  avist  lazy  waggoners  who  neglected  to  put  their 
own  shoulders  to  their  own  "  veels." 

About  a  year  ago  a  prudent  correspondent  enquired — 
it  was  very  prudent  in  him  to  do  so  before  "  conuueucitiK 
to  manufacture  on  the  large  scale  " — what  the  dim<.-u 


ijaas  of  a  evsiag  wonld  b*  tbat  vsonU  lak*  im  ^  ■ 
H>|^igBtc-hiU.    As  he  did  sot  spacily'  tk*  laM  i^risuti 
he  desired  to  ascend  it,  the  condition  «2  tte  nadtsa 
gradient,  the  kind  of  carriage,  and  ita  firgiit.  tkse  ii 
intended  riding  on,  nor  yet  the  meaoara  in  pas 
avoirdnpoise  of  the  body  in  ifriiich  his  soqniring  s 
was  looted  (in  fact,  by  hiding  his   ovm  ffassj  at 
quite  npset  mine),  I  was  not  mathenutbciaii  saaoik  t 
•'  kalkalate  "  the  problem  in  the  abae^oe  of  tftosaAa 
He  might  have  been  a  "light  charBcter**  (Imaii. 
offence),  or  he  might  have  had  that  paeoSmr  Ckr^ 
conformation  which    renders    asidstaBeA  H   ka  fim 
necessary  to  progression  ;  bat  by  way  erf  facd|ixf  t 
seeker  after  knowledge  your    veiT    mfcctiea^  (i» 
spondent  "'W.  T.,"  in  No.  344,  VoL  X.,  ftsvaosta 
with  a    description  of    the  spring; — or  raifea  (t 
spvvngs — recpiired  to  drirs  the  barral  atf  a  Mlai« 
aeting  pianofbrte  ttnnd  aboat  12  or  M  tMsala 
wUeh  he  might  be  able  to  astiva  at  bob*  wsgMaB- 
of  the  dimeiwrioas  of  the  spring,  or  ^erhoa^ 
eentnry  of  spring  required  to  elevate  liimnsll'san 
region  of  " hocmd " cattle,  the  "Hocna"  at^n^ 
If  soma  o<  the  enquirers  wai«  to  tatke  the  tttik 
tsadiag  "  W.  T.'s"  coamnnicatioo  instead  ot^ai 
yon,  Mr.  Editor,  with  tludra,  I  fancy  it  ■Basil's 
them  up  "  evermore. 

The  only  thing  about  the  matter  irhieb  mmn 
feasible  is,  as  I  have  before  said,  tostore  opsim 
the  fame  of  gravity  wkieh  rnns  to  wsaCe  W^ 
down  hill,  instasd  of  absorbaog  and  oaosii^iM 
changed  into  heat  by  the  brake.  Thisianodi«c 
daeiralile,  but  not  very  easy  to  do  without  ad^s 
sidsrably  to  tha  weight  and  graatly  increiaa^^ 
of  a  velocipede;  but,  perhaps,  I  ought  to  say  b*> 
about  its  cost ;  for  when  we  want  not  only  to  ck. 
also  to  construct  our  hobbies,  fifty  or  one  haa. 
pounds  worth  of  springs  is  of  cenrae  no  oonaidMk 
whatever  to  ye  English  mechanic,  wiia  is  invacA 
such  a  go-ahead  fellow,  and  prooseds  so  ntterlT  '*> 
gardless  of  expense.    For  myaof,  beinc, in  tkoplijaa 
sense,  a  very  ftrewt  drarefanuui,  ■.<>.,  a  amvy  Cbiatic 
I  prefer   waUteg   on  my  own  fret    to  **vaikisga 
veels" — riding  in  a  carriage  piepellad  sttlier  bj  staac 
m  horses.    I  do  feel  it  wonld  be  great  praaataiitiaB  is 
ma,  at  my  time  of  Ufa,  being  a  aum  biped,  to  allaiijii 
to  eonpete  with  that  aotala  ooadiapad  tbe  hoiae.     Si 
nlor,  itc.    Instead  of  fni  lliislW  Xkad  Hie  iafWtiiMlili 
privilege  of  being  gifted  with  reason,  I  ajkoold  ««fifm 
myself  no  wiser  or  bsMar  Ihsn  Hate^  man,  who,  it 
not  a  goose,  dowbtlesi  was  at  least  flnt  eaain  to  a 
gander  (although  riymsd  ia  saeiant  stary  to  have 
bean  a  Freachmaa — I  mssD  afaUnaoaooafowi  utiiffLil 
of  iU  feathers) ;  bati  thiikfta male gBoaa ■woaVH ^ve 
"aassred"  better  as  a  i  sprssiatstisa  ol  tenaaaata. 
tspaeially  as  it  mora  nsariy  appiriaahas  to  the  es* 
nary  iatallsetaal  oondition  oI  mankind,  ao  I  iaiar ' 
mnst  have  been  either  a  male  gooae  er  a  female  snds, 
it    little    matters    which.     "Arcades    Anibo,"   ^asia 
Byron — may  I  perpetrate  another  speciimen  of  caalas 
Latin  and  say  of  man  and  his  "  plockad"  i  spins iili 
tive,  "  Ansaii  daos." 

The  Hiuoinoo*  BLacxsana. 


THE  HABMOKIUH.— SEPLT  TO 

[224]      SiK,— At     <aie    risk    of     1 sa%_ 

"delnge**  of  ray  coiTewpoodwice,  wfaicii 
"  Alexandra  "  has  flooded  our  joonuU  aiaoi 
appeared  in  No.  260,  of  Mamh  IWh,  I  fbaloMsa  «^ 
reply  to  her.   Ihave  onlyhad  two  contiit 
up  to  August  5th.    The  first  rdated  i ' 
to  improving  the  treble  of  the  piano,  aad  tta  W^ 
ohied}'  to  her  own  design  for  an  uprijgbt  iaMaaaC 
and  in  it  I  stated  the  honest  truth,  that  I  aa  astaka- 
nuHUsm  but  a  pianoforte  maker,  and  that  I  invtf 
tend  to  anything  like  that  practical  soqaaintsaee  a£ 
the  oonstriiction  of  harmoniums  wbioh   ■*'  '•■i|"it" 
Mr.  Haimaan  Smith,  Mark  EUlor,  Eleve,  te.    Is  brt 
that  as  regards  great  variety  in  the  power  and  qaaUt; 
of  tbe  sounds  of  different  ranks   of  rends.  I  as  t 
mere  snggestor.    Did  it  never  strike  "  AlexaAdrm^*'  a  i 
most  si^iiflcant  fact,  how  little  she  is  indebted  te  a 
trade  for  the  information  she  required,  tbrosi^  t 
columns  of  the  Ekolish  Mzckaioc  ? 

If  "  Alexandra  "  will  refer  to  her  letter  of  ernqoii^ 
specting  Myers's  reeds  (I  quote    from    m«mory,f 
having  the  number  at  the  moment  before  me ) ,  ahs  aa 
that  my  letter  bore  the  peculiar  "  ring  "  of  another  e 
very  viUnsd  correspondent  of  the  BsousH  Mecro]'. 
alluding,  of  course,  to  the  "  Harmonious  Blackamift' 
For  this  reason,  also  because  ho  was  bom  with  a  mhe 
spoon  in  his  mouth,  while  I  have  to  meet  the  exigese? 
of  life  as  beet  I  may,— also  because  I  had  seen  tn^ft' 
of  Myers's  instruments,  but  my  friend^  the  "Haxmaniai 
Blacksmith,"  had  not  only  seen  and  txamimsd  seer 
of  them,  but  enjoyed   the  personal  acqn&fntaoiee 
Myers — for  these  reasons,  I  repeat,  I  thought  batter 
turn  "Alexandra  "over to  him,  knowing  well   he  cot 
give  her  twice  the  am*nnt  of  information  I  poe#e«BR 
that  he  would  refer  her  to  the  nomber  and    date 
Myers's  patents,  and  could  spend  the  whole  ot  his  tlrr 
if  he  pleased,  in  the  investigation  or  elacidati<n>  of  a. 
subject  to  which  he  chose  to  direct  his  attention  tor  I 
time  being.    I  certainly  think  he  gave  "  Alfxasdra 
aU    necessary    information.    More    she    coald     ha 
obtained  by  purchasing  the  patents  themselwes,  -vrltj 
cost  but  a  few  pence.    But  the  height  of  my  offexhUi 
seems  to  be  that  "  Harmonious  Bbckamith'a  "   Icti 
was  not  signed  "  W.  T." 

The  "  Harmonious  Blacksmith,"  whose  abnndaaee 

utterance  is  rather  apt  to  overflow,  not  to  say  "  deln^^ 

the  English  Mbchahic  (I  leave  him  to  figbt  1x14  ui 

batUo  with  yon,  Mr.  Editor,  and  her  Boyal  Highnfsit,  i 

i  specting  the  insertion  of  so  many  of  bis  effusions  >  h 
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deaeritnd  Myers's  patent  reeds  ni«fo  than  once — see 
No.  262.  The  Phj-shannonica  "Med  with  a  Bwoll," 
has  olao  been  described  in  the  EiiausB  M£CHahic  to 
he  a  free  reed  combined  with  a  pipe. 

I  believe  the  Qermans  put  n  2ft.  pipe  to  a  tenor  C 
reed,  bat  it  ia  obrtens  the  pipe  ma;  be  shortened  to 
>«»lf  to  a  qoarter,  to  an  eighth,  or  even  to  a  sixteenth 
ol  that  length,  whieh  would  approximate  to  the  length 
of  the  wind  channels  for  such  a  reed  in  the  harmonium. 
We  hare  Mr.  HenattB  Smith's  authority  (or  regarding 
all  these  ^ind  channaii  as  veritable  pipes.  I  infer  the 
shorter  the  jteetbegveater  the  influence  of  the  leed 
on  the  short  sonnta  of  air  within  it,  aad  of  oowm  the 
luiiii  thii  inflnirm  nlrtntrnlnmn  nf  airontbs  Nandof 
tbs  reed  in  thawar  of  improving  its  timbt*. 

"  Alexandra"  aiki  Sir  a  trumpet  stop  in  <Sie  bw- 
moniniB  worti^  IHt  (M1>n     I  can't  help  tarn,  ladeai^ka 

can  find  room  i>  1Bt»  intk iiif  <sr  aaw  fipe  tone 

<along  wiA  a«  raad  taaa)  than  any  abort  wiaAchaaael 
can  be  expected  ta.~aanr<.  Ia  each  oasa,  wa  ait  oaaa 
introdaee  a  rank,  wta9aa«iwiehaiuiais<asa  aa.Ia«aa  to 
take  it  qnito  out  tt  «b»laflnopiaBs  Immai).  It  najr  be 
said  there  is  no  aaiaiat  Uae  of  demncMoa  hetwaea 
wind  channels  aat  pipe»>-]mt  a  daoktoC  read,  with  a 
'triud  channel  or  pipe  Ml.,  or  a*an  SIL  Irag,  wooU 
rather  osme  andar  the  category  of  an  orgaa  rank,  tkaa 
an  hanneMiua  stop.  **  Alexandra  "  wonld  ehaa^y 
obtain  maoh  >|<[ii-Ma>iini  hj  raattacj  ths  yatonts 
mentioned  in  "  gfciinonious  BlacksmiehV*  reply  (also 
intended  for  her)  to  "  J.  C.  P. ;"  in  No.  277. 

Beferruftg  again  to  the  significant  fact  that  none  ox 
ihe  harmoninm  makers  have  offered  the  least  aeaistaace 
to  "  Alexaadra"  for  contrast  and  viiialj  af  tane,  it 
zouy  be  that  those  who  have  lanaHaat  tJM  dMaOa  ot 
mere  ordinary  eonstmction  fear  akaaaee-  <rf  a^MpaAa 
pecuniary  reward,  for  spending  time,  moaay,  md  bfa&aa 
in  the  eonstmction  of  an  instrnment  very  moch  ool  of 
.the  common  way.  Who  can  blame  them  while  th^ 
can  sell  their  prodoctions  ?  They  have  their  living  to 
get,  and  this  takes  a  great  deal  of  the  poetic  feeling  out 
of  lU. 

W.  X.,  riaaalKrttiTimri  aa4  Itapaiaai. 


suggestion  in  the  way  of  increasing  the  circulation,  1 
hope  that  others,  who  may  feel  inclined,  wiU.,make  other 
suggestions,  so  that  we  may  all  nnito  together  to  in- 
crease tile  prosperity  oftheENOLiSH  MECHAmc. 

HopEroL. 

[Other  correspondents  have  expressed  themselves 
similarly  to  "Hopeful."  Hr.  Onerson,  who  has  so 
valiantly  defended  the  Lewis  system  of  shorthand, 
says :— "  lalways  leave  my  Enolish  Mechahio  on  our 
office  table  for  some  time,  (or  the  benefit  of  my  fellow 
students.  One  of  them  has  just  become  a  subscriber, 
and  a  second  states  that  he  intends  to  become  oaa." 
Q.  Sea  says  in  a  letter : — "  I  take  every  opportunily  of 
introducing  to  the  notice  of  my  friends  as  tha  most 
(riemlly  act  I  can  do  them." — ^Ed.] 


12351  Sib,— -faaMaaa^aatart  "  C.  0.  B.,"  ia  Mi 
reply  to  "  SoUaa,"  latHi  ta  a  aaat  aWtafa  ojara- 
acope  exhibitad  in  Uw  Wisrirmein'R  BataaaaHaaod  BxM' 

bitiou  as  beiag  saitahla  tar  hia  rini Ji  < iiitii.    I  ha^a 

much  pleaaaia  Ja^miialiaialiMg  "CO, B.'* "  wUkanmA. 
Having  worked  iritk  the  iaataaneat  I  aa  tMBf  ooo- 
vinoed  that  it  ia  the  i  haafw*  miernsnapn  ia  tte  Sa^iA 
market.  Tha  etaadiaaMde  of  oneaa&i(aaae<if  beaaa, 
whereby  great  *^"""i"r  is  secured;  it  faaa  a  q>riag 
object-holder,  a  good  Mject-glase,  the  eyepiece  u  ex- 
cellent, the  rack  waaka&d  fine  adjustment  smooth  and 
easy.  In  (act,  it  foraw  the  basis  of  a  very  capital  in- 
strument. Wishing  your  gnmUn  improved  journal  in- 
creased aoccess.  F.  B.,  F.R.M.S. 

["  F.  B."  stated  the  price  of  the  above  microscope, 
vhich  we  omit  for  reasons  given  dsewkere. — Ed.] 


OUR  SIZE  AND  FORM. 

[226j  Sm, — Though  I  agree  with  the  "  Harmonious 
Blacksmith  "  (lettor  21iJ,  p.  496),  about  enlarging  the 
aize  and  increasing  the  price  of  the  Enolish  Mzguanic, 
I  think  the  plan  suggested  by  you  is  by  far  the  best, 
if  it  can  be  carried  out.  Yon  know  best.  At  all  events 
ihe  offer  is  both  a  generous  and  courageous  one.  Onr 
facetiooB  friend,  the  "  Harmonious  Blacksmith," 
snggeststbat  the  Enolibh  MEcaAino  should  be  in- 
creaaaAaight  page*  iaaiae  and  one  penny  in  price, 
you,  air,  aay  you  4*  not  know  wbat  the  ultimate  nae  of 
the  BiKOLiBS  HBOaano  m^  be ;  and  judging  from 
ihe  manner  ia  irttiah  it  has  incorporated  other 
periodiaall  of  late,  it  would  not  be  an  easy  thing  to 
f  orettfl.  But  yon  aay  dialiBctly  that  you  have  no  idea 
of  increasingtu  prioa,  though  yon  wiU  increase  the  size 
eight  pagu  if  yon  coaU  get  three  subscribers  where  you 
have  but  got  two.  Here  then  is,  as  I  take  it,  a  bonajldi! 
offer,  and  one  that  reflects  great  credit  on  the  manage- 
ment. It  is  in  fact  a  challenge,  and  I  beg  to  suggest 
that  we,  the  subscribers,  take  it  up  at  once  and  heartily. 
I  believe  that  oar  subscribers  may  be  increased  one- 
■thirfl  with  comparative  ease.  Not  one-half,',!  may  say 
one-third,  of  the  people  interested  in  such  a  publication 
.aa  CUB,  take  it  in  at  the  present  time.  I  am  just 
ratomed  from  a  short  holiday  trip,  and  I  was  surprised 
in  several  instances  to  find  persons,  and  just  the  ones 
to  become  subscribers,  who  knew  little  or  nothing  about 
the  EsousK  Mechanic  ;  and  I  have  reason  to  believe 
that  two  or  three  of  them,  on  their  return  home,  will 
became  subscribers.  I  know  no  better  way  to  widen 
the  area  of  our  readers,  than  for  those  who  are 
subscribers  to  introduce  the  journal  to  strangers  during 
their  holiday  trips  this  time  of  the  year.  In  more  than 
one  instance  I  left  my  copy  at  the  hotel,  in  the 
smoking-room;  and  I  was  interested  to  see  how  it  was 
looked  into  and  enquired  after.  I  beg  to  suggest  that 
others  do  likewise. 

Our  ever  obliging  adviser,  "  F.R.A.S.,"  aaid  {page 
313) : — "  I  assure  you  I  personally  recommend  the 
Enqluh  Mechanic  right  and  left  to  every  scientific 
friend  I  have,  and  to  others,  who,  without  claiming  any 
title  to  that  appellation,  yet  wish  to  know  what  is  going 
on  in  the  way  of  physical  aud  mochanicnl  discovery."  If 
"  F.S.A.S.,"  who  takes  so  much  trouble  to  enlighten 
oa,  also  recommends  our  jonenal  "  right  and  left," 
certainly  we,  the  mass  of  the  readers,  may  imitete  hiin 
In  one  way  at  all  eveoto,  by  recommending  our  friends 
"  right  and  left"  to  become  subscribers. 

I,  (or  one,  air,  wiU  take  up  tha  challenge,  which  you 
faava  10  oowageoualy  made,  and  as  I  have  made  one 


KEPIiTf  TO  "SUBURBAN." 
[2S7]  Sin,— "finburban"  rebukes  me  (iaaBaasOMMr 
I  knew),  for  what  I  do  as  a  duty,  and  not  a  plaaaUg  one. 
The  readers  of  the  Enqlibh  MxcaANic  tmso-  a  rjWtt 
to  claim  that  those  correspondents  who  aae  frrainali 
with  a  subject  shoald  not  suffer  erroneous  stateaaaiats 
respecting  that  subject  to  reiaaiattaeoBtoadiiotod.  Per- 
sonally I  should  care  nothing  thoa^  "A.  Z."iAoae 
to  assert  that  the  earth  is  ooikavew-shaped,  or  thnint 
"B.  Y."  said  that  Jupiter  is  a  paaeaka;  bat  if  tkay 
assert  the  theories  in  the  Bi>oi.ibh  MEoaasio  I  should 
not  hesitate  to  peiBt  oat  that  on  tha  whole  aaecptad 
views  are  preferable.  It  is  not  tbo  shortoeaHngB  of 
"A.  Z.,"  or  "B.  Y.,"  or  "C.X.,"  thatlregaMl,  bat  the 
iaiary  their  mistakes  m^  do  to  oar  joamal.  Bat  is 
"  aAarhan  "  serious  ?  Ha  speaks  of  "  naloBky  auir- 
teJa  "  whs  aae  "  in  the  wrong,"  and  who  "happen  to 
aaaafi"  people,  almost  as  if  he  loved  them,  and  he  will 
not  hare  th^m  "  transfixed  with  an  epithet "  at  any 
price.  Are  they  worthy  of  "  Suburban's  "  champion- 
ship ? 

Has  not  our  own  "F.R.A.S."  lashed  some  of  these 
afc^ers,  and  stingingly,  too  ?  I  once  called  in  his 
aid  lor  such  a  purpose,  and  I  remember  it  was  very 
aCtctaal  indeed.  B.  A.  Pboctob. 

THE  FliUTE  AMD  FUWE  PLATING. 
[^28]     Sia,' — I  am  an  old  man — a  musician — and 


in  my  youth  used  to  play  the  flute.  I  have  heard 
Ikouet,  Nicholson  (in  his  prime),  Richardson  (an  old 
ftjend),  Pratten,  (ditto),  and  most  of  the  later  per- 
fenaers ;  and  am  also  on  amateur  mechanic,  and  con- 
saaaently  an  admirer  of  yonr  publication ;  but  little 
Si  I  iaiagine  that  I  should  live  to  see  any  arguments 
19  (avoBX  of  that  detestable  instrument  (the  flute) — 
fit  only  for  mild  curates  and  similar-mmded  indivi- 
duals. I  know  all  about  the  abortion,  have  seen  over- 
turea  axranged  for /our  flutes,  and  have  had  to  accom- 
pany scioB  performed  on  an  instrument  with  eight, 
aed  heaven  knows  how  many  more  keys.  Also,  I  once 
heard  Boehm,  and  after  that,  nothing  that  I  have 
heard,  or  ever  sliall  bear,  will  convince  me  that  the 
flute  is  a  desirable  inflCrument  for  any  one  to  waste  his 
time  in  learning  to  play.  I  once  gave  an  engagement 
to  Riehardson  to  play  at  a  concert,  being  anxious  to  do 
him  a  service.  On  t^  night  he  sent  me  a  notice,  say- 
ing that  a  boil  iu  hia  cheek  made  it  impoesible  for 
him  to  appear.  Fancy  the  situation — ^poor  fellow! 
Read  in  any  old  novel  the  description  of  a  curate's 
abode — "  Over  the  mantelpiece,  on  two  books  was 
placed   hii  JiuU,  *e."     But,  with  all  my  prejudice, 

I  will  say,  that  for  the  true  poetic  "  flute-like  "  tone, 
nothing  surpasses  tha  old  German  fiute;  and  I  shall  be 
much  surprised  if  our  facetious  and  learned  friend,  the 

H.  B.,"  does  not  agree  with  me,  at  all  events,  in  HoM 
particular.  F.  F.  C. 

TO  WHAT  HEIGHT  MAY  CLOUDS  OR  EXHALA- 
TIONS ASCEND? 

[229]  Sin,— Searching  through  Shaw's  "  Boyle  " 
for  information  relative  to  an  experiment  conducted 
by  Boyle,  I  happened  upon  a  paragraph  (Vol.  ii.,  p. 
45t)  containing  a  statement  so  incredible — at  least  so  it 
appears  to  me,  althoagh  founded  on  the  observations 
of  two  eminent  men — ^that  I  venture  to  claim  the 
assistance  of  yonr  readers  in  an  endeavour  to  arrive 
at  the  truth.  I  will  now  proceed  to  quote,  so  far 
as  is  material,  the  paragraph  in  question.  After 
stating  that,  perhaps,  the  atmosphere  may  rise  to 
the  height  of  soate  hnaAmLs  of  miles,  iiqds  says : 
"  Nay,  exhalations  may  asoend  much  higher,  if  there 
was  no  miatoke  iu  that  atnnge  observatisB  aiade  at 
Toulouse,  in  a  dear  night  in  August,  by  the  diligent 
Emanuel  Magnan,  who,  as  Ricciolus  tells  us, '  saw  from 

II  o'clock  at  night  till  12,  while  the  moon  was  under 
the  horizon,  a  little  lucid  cloud,  near  the  meridian,  and 
ahnoat  in  the  zenith,  wMeh  oonld  be  iUominated  by 
nothing  but  the  sun ;  and,  therof  ore,  most  have  been 
higher  than  the  whole  shadow  of  tbo  earth.  And,' 
saysRiodolas, '  tiM  Itta  pbmomeaon  waaohaarrad  by 
the  great  nathamatician  Riccina.' " 

Now,  beyond  the  ehert  explanation  contained  in  the 
paragraph  above  qnotad,  I  am  unaUa  to  asiinrtain 
what  were  the  observations  made  by  either  Emanuel 
Magnan  or  Rioeias  ;  yet,  I  cannot  but  think  that  the 
obserrations  in  question  must  have  bean  founded  aa 
error ;  since,  if  we  suppose  the  doud  to  have  been 
higher  than  the  whole  shadow  of  the  earth,  then  ite 
distance  from  the  obserrera  eensideraUy  exceeded  haH 
a  milUon  of  mile*;  and  if,  as  we  may  ssp]>OBe,  tha 
cloud  was  at  tttat  diatanoe  of  risible  sanaible  breadtk, 
then  it  must  hare  had  an  actual  linear  snrlaee  of  thon- 
iands  of  squn."  ^lila*-  That  such  should  have  baan 
the  actual  Cga    aW^"'  '"  "®  improbable  in  the  ax- 


However,  it  is  probable  that  the  enormous  circle  of 
readers  of  the  English  Mechanic  embraces  more 
than  one 'student  of  science  (omiliar  with  the  labours 
o(  Magnan  and  Riccius ;  and,  I  doubt  not,  their  Idnd 
assistance  will  soon  remove  my  difficulty.  Should  in- 
formatioB  as  Ur  Utt  above-mentioned  pheuomenou, 
however,  be  sat  faeikaoming,  then,  sir,  you  or  your 
readers  will,  perhaps,  favour  with  au  answer  to  the 
query  forming  the  haaiHag,to  this  letter. 

Glaisher  has,  I  thSak,  atated  that  when  at  the  greatest 
altitndaa,  tbe  dxrmt  doadyi,  oomnoBly  called  "  mare's- 
tail,"  appeared  to  haa  to  ba  Altent  as  ever.  But  what 
I  wish  to  ftoiow  is,  whether  ov  not  exhalations  ascend 
beyasd  the  earth's  ataoqptate.  6 k. 


BOW  UbJX'C^Am)  P3J>.'S  ARE  MADE. 

[380]  Bn, — I  haraheaaiaaifitnrested reater  of  onr 
vataaUa  UBCHAne  tmiiag  the  last  twelve  ttenths,  and 
as  this  isthe  fiiat  totte  I  hara  adftaaaad  yoE)  I  cannot 
hot  eengnatalato  yen  on  haring  such  a*  array  of 
talented  eontribntaas  oa  oa  ainost  eadleaa  variety  of 
Bahjeoto.  Truly  thara  ia  a  natisaal  edoeation  for 
tke  warUmg  ooa  at  twtqieaee-  a  week  1  If  yon  think  - 
a  few  lines  of  mi»e  worthy  of  admission  into  your 
calnmn-,  T  would  r^y  to  an  "  Aaiatioiia  One  "  who  ii 
dtujouii  ut  knowing  how  UUD.'s  are  ma^. 

.\.ii  LL.I).,  or  indeed,  any  degree  ciMaiaei  in  a 
Bk^Iti^li  uuirersity,  nndonbtadly  confeaa  benonrable 
OlttEutii.iu  OB  it*  poaeesaor,  and  I  wooU  add  that  a 
fertM^u  decree  is  not  interior  if  obtained  is  a  fa^  and 
la^ritimati!  aaj  ({.«.iiatihrongh  mare  saaaay  oamidara- 
tintiHk 

1  „.  „.;uu,  y«ars  past,  howaver,  foiaign  mianilies, 
particularly  German  ones,  ham  far  ^pnaalmj  oen- 
sideration  granted  LL.D.,  Ph.D.,  and  oMiar  degsees  for 
sums  varying  from  £1S  to  £2S,  aud  we  fntfoently  see  a 
plain  Mr.  on  one  day  emerge  a  full-blown  Doctor  on 
the  next.  I  am  personally  acquainted  with  more  than 
one  who  have  thus  obtained  diplomas.  It  must  surely 
be  a  if aa  ding  dw^roM  alike  to  both  university  and 
candidate,  when  the  latter  4jtain3  his  diploma  merely 
through  purokan. 

The  snbjaetof  thaia  flcrsHn  Yeatt  degrees  has  lately 
been  fnUy  exposed  ia  tha  Sckolottie  Begitter.  The 
number  for  July  last,  eeatoias  the  following  remarks : — 
"TheUaivendty  Degaaanade  has  not  been  thriving 
lately;  a  result  that  is  mainly  due  to  the  exposures 
whicA  hare  appeared  is  oar  columns.  Some  of  the 
agents  have  entirdy  tbtaiaaei  the  occupation  ;  but 
there  are  still  tvre  or  three  in  the  field.  The  facilities 
offered  by  these  gentlaoMn  are,  however,  now  of  a  some- 
what reitiieted  charaeter,  as  nearly  every  European 
university  is  eloaed  to  every  person  who  is  unable  to 
pass  a  somewhat  strict  etaiination." 

If  the  above  remarks  are  true,  aod  an  "  Ambitions 
One  "  is  desirous  of  becoming  a  Uanud  Doctor  in  so 
degrading  a  mauHcr,  he  had  better  set  about  hia  busi- 
ness at  once,  ere  he  be  too  late.  The  authorities  are 
apparently  beginning  to  see  that  their  degrees,  other- 
wise valuable,  are  likely  to  become  valueless,  since  it  ia 
impossibla  to  distingnish  between  those  piuthated  aud 
those  earned  by  laborious  study.  Btbbl  Pen. 


HANDWtlfTIMO. 

[281]  Si*,— Yourcorregfondent"W.S.A."  (p.  469) 
appears  to  forget  that  we  live  in  an  age  et  railways  and 
telegraphs,  and  the  old  fashioned  stage  eoachea  and 
their  living  prototypes  have  grown  out  of  date. 

As  stsam  superseded  manual  labour,  bo  quick  writing 
supersedes  slow  writing.  The  "  true,  oorraat.  Olid 
beautiful  faaa  of  the  letters,"  as  "  W.  8.  A.  "  in  a  burst 
of  poetic  feeling  expresses  it,  belonged  to  the  days  of 
the  **  sleepy  Charlies."  In  these  modem  days  of 
"temation  hurry,"  it  is  neither  necessary  nor  desirable 
(or  business  men  to  write  as  exquisitely  and  carefully 
as  schoolmasters  or  professors  of  wriUng.  It  is  not 
Ttyle  but  rapidity  that  is  aimed  at  this  rapidity  un- 
avoidably resulte  very  often  in  illegibility. 

"  W.  S.  A."  alludes  to  writing  as  an  "  art."  Now  to 
the  great  majority,  who  use  it  merely  as  a  means  of 
conveying  their  thoughts  to  others,  it  is  not  an  art. 
Schoolmasters  and  a  few  others  have  made  it  an  art 
for  the  purpose  of  teaching  writing,  but  after  quitting 
mibmiA  H  is  not  necessary  for  those  who  do  not  intend  to 
eS9B  their  bread  by  forming  their  letters  in  a  "  true, 
oatreot  and  beautiful  st>'le  "  to  write  like  schoolboys. 
There  is  no  d^artaee  from  truth,  and  therefore  there 
oan  be  no  ignoranoe  or  vulgarity,  iu  not  forming  the 
■letters  correctly.  Modem  excellence  is  to  be  able  to 
write  three  letters  in  the  time  formerly  Occupied  by 
one.  Time  flies  ami aMMsan^a.  We  should  not ceu- 
Bume  time  unneceaaartly,  lest  time  should  consume  us 
before  we  are  aware  of  having  wasted  onr  allotment. 
Lex. 

TEE  FBBNOa  MITRAILLBOSE. 

[283]  SiH, — The  Franco- Prussian  War  and  the  part 
being  played  therein  by  the  mitrailleuse  will  probably 
cause  brethar  readaa»to<a«)aeae  theaaaexedillostcations 
and  description  of  tUadaadlgrweapon.  The  mitrailleusti 
is  the  patented  invesitkni  af  M.  Franeois  Jules  Man- 
eeanx,  of  Paris,  a  gentleman  well  known  for  his  various 
improvemente  in  Hiiaiailto  general,  the  English  patent 
having  been  seonrad  throng  Messrs.  Robertson,  Broo. 
man,  &  Co.,  patent  agente,  Reet-street.  A  xnitroiUouse 
was  patented  by  M.  Monceaux  in  1667  ;  the  present  in- 
ventiou,  however,  is  a  great  improvelnent  upon  the 
fomsr  weapon.  The  first  part  of  the  present  improre- 
jUffitconsiStB  ia  fitting  the  barrels  between  plates  whioh 
akntdi  aeroes  Jrom  one  side  to  the  other,  and  are  con- 
naeted  to  side  plates  or  straps,  which  are  carried  on 
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THE  FBENCH  MITRAILLEUSE  IN  ACTION. 


tnumioiu.  The  tmimioiu  auble  the  app«rmta>  to  W 
monnted  upoo  a  cairiage,  u  that  it  can  be  lued  is  AdJ 
operatioiiB. 

The  principle  of  the  French  mitraiHenae  Kill  be  aca 
from  the  accompanying  engravings,  fig.  1  of  whiob  ia  a 
seetianal  eleration  of  the  weapon  and  carria^ ;  Ak.  X 
is  a  aection  of  the  breech  end ;  fig.  8  i«  a  section  of  tk« 
breech  end,  with  the  block  or    closer  drawn   don.. 
leaving  the  barrels  free  to  be  loaded ;  and  fig.  4    is  a 
sectional  plan,  with  the  cartridges  in  the  barrels    nad 
the  closer  screwed  home.    This  oompoand  gun  is  com- 
posed of  a  series  of  barrels,  which  are  fitted   bctwufcn 
plates  A  A,  which  stretch  across  from  one  side  to  t^ 
other  so  lis  to  flmily  unite  the  two  side  plates  fi  B,  vxpon 
which  the  tninnions  are  formed  for  sapportinK    tJbe 
mitraillense  upon  a  casiage,  so  that  it  can  be    mowed 
from  place  to  place  and  employed  in  field  opermtions- 
The  rear  ends  of  the  side  plates  B  B  are  of  gre«ter 
thickness  than  the  other  portions,  and  are  slottod    so 
that  the   guide  plates  of  the  closer  can  work    therria. 
These  plates  are  centred  npon  pins,  which  are  kept  in 
position  withoat  working  loose  by  means  of   t^pp«ttf 
acting  apon  the  nnts  on  tiieir  ends.    The  TrrTrrh  iMnerr 
plates  O  extend  a  distance  beyond  the  rear  end  of   Cbr 
barrels,  and  hare  near  their  ends  long  hries,  \rluek 
serre  to  hold  secnre  a  transverse  bar  J.    The    oentrmT 
portion  of  the  transverse  bar  is  of  larger  diameter,  or  is 
thicker  than  the  other  parts,  so  that  the  threaded    rod 
L,  which  passes  throngh  it,  may  be  tamed  so   ajs    to 
bring  the  breeoh.eloMr  nearer  to  or  farther  from    tlte^ 
rear  of  the  harrdi.    The  front  of  the  threaded  rod  I^  is 
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THE  CHA88EP0T  RIFLE. 


roimded,  the  ronnded  portion  brfng  fitted  between  two 
half  platCT  qj. 

The  ander  aide  of  the  closer  plate  has  logs  r  v  for 

OArrjing  »  pin  V,  to  wUeh  the  upper  end  of  a  link  or 

lever  bar  V  ii  jointed.    The  lower  end  of  the  link  is 

piiined  to  a  laler  Q,  bo  that  the  closer,  when  released 

irom  the  barrdB.  can  be  raised  and  lowered  upon  their 

joint  pins  H  ^which  are  fitted  in  the  side  plates  B  B. 

The  under  side  «f  the  rear  of  the  aide  plates  has  pro- 

jeetions  for  the  aloser  to  slide  npon  as  it  is  bving  mored, 

and  when  it  hsa  travelled  soch  a  distance  as  to  be 

tilted,  it  rests  neon  a  plate  h,  which  forms  part  of  the 

closer  frame  GO.     The  front  of  the  closer  or  breech 

block  O  has  a  face  plate  F  secored  thereto.     This  plate 

is  prorided  with  a  series  of  holes  corresponding  to  the 

number    of  barrds    filled  in    the    frames  upon  the 

carriage.    The  bolM  are  threaded  for  the  reception  of 

■orew  plugs  or  nipales,  through  which  pins  are  fitted. 

The  inner  ends  of  these  pins  rest  npon  a  disc  of  horn  or 

other  yielding  mat«rial,  so  that  when  the  explosion 

takes  place  the  force  of  the  recoil  is  diminished.    The 

distance  the  pins  may  project  is  regulated  by  a  washer 

or  plug  screwed  into  the  back  of  the  plate  P.    Under 

the  rear  of  the  breech  end  of  the  barrels  is  attached  one 

end  of  an  elevating  serew,  by  which  the  depression  or 

elevation  of  the  barrde  is  governed.    The  lower  end  of 

the  screw  works  in  a  Mock  or  socket  on  the  carriage. 

The  drawing  back  >f  the  breech-closer  is  regulated 
by  a  hand  lever,  and  it  can  be  retained  at  the  re- 
quired point  by  means  of  a  pawl  working  in  the  teeth  of 
>  ratehet  wheel  fitted  so  the  side  of  the  frame.  When 
the  barrels  are  filled  or  loaded  with  cartridges,  and  the 
breech-oloeer  brought  in  contact  with  the  rear  of  the 
barrels  by  means  of  the  lever  handle,  the  fire  can  be 
commnnieated  by  meant  of  a  percussion  cap,  or  f  nze,  or 
qniekfire  at  one  side  of  the  barrel  framing,  which  fire  is 
instantly  forced  thi«ngh  a  hole,  and  impinges  against 
the  cartridge  case  with  sufficient  impulse  to  break  it 
and  explode  the  powder  therein.  The  explosion  in  the 
barrel  causes  fire  to  be  driven  through  another  hole, 
which  leads  from  the  first  barrel  to  the  second,  and  this 
causes  the  second  charge  to  be  fired  in  the  same  maimer 
as  the  first,  and  from  Uie  second  to  the  third  barrel  in 
Buooession  until  the  whole  of  the  barrels  on  that  level 
have  been  discharged.  The  fire  then  passes  up  to  a 
second  seriee  of  barrels,  placed  above  the  lower  series 
in  succession,  and  in  a  'rf"*<ift>  manner  to  a  third  aeries 
of  barrels. 

Wn..  E.  HiBBBT. 


THE  CHA8SEP0T  BIFLE. 

[388]  BiK, — ^T  he  annexed  illostration  of  this  cele- 
brated weapon,  showing  H.  Ghassepot's  latest  improve- 
ments, will  probably  interest  the  readers  of  our 
Mbchahic. 

In  its  origiDal  form  failures  occurred  in  practice 
with  the  rifle  traceable  to  the  form  of  cartridge  used. 
It  became,  therefore,  the  object  of  H.  Ghassepot's  later 
improvements  to  adapt  the  gnu  for  the  employment  of 
flanged  cartridges,  and  to  provide  the  arm  with  an 
automatic  arrangement  for  extracting  the  cartridge 
oasee.  Fig.  1  is  a  longitudinal  section  of  a  fire-arm 
constructed  according  to  these  improvements.  Fig.  2 
is  a  section  showing  the  extractor  in  the  act  of  with- 
drawing the  cartridge  case.  Fig.  8  is  a  transverse 
section  through  the  line  1,  2  of  Fig.  2.  Figs.  4,  6, 
and  6  are  separate  views  of  the  extractor.  The  mov- 
able head  shown  in  the  engravings  of  the  first  gun  ia 
dispensed  with,  and  the  caoutchouc  obturator  is  re- 
pLued  by  a  metallic  piston  a.  Through  the  centre  of 
uiia  piston  a  channel  of  truncated  conical  form  is 
formra  by  the  passage  of  the  striker  or  needle  B  (which 
it  shortened),  when  impelled  by  the  spring  T.  The 
saetallie  piston  a  is  lodged  in  a  chamber  in  the  front 
end  of  the  breech-bolt  B,  and  is  held  by  a  screw  6 
passing  through  the  side  of  the  bolt  and  entering  a 
circular  groove  c  on  the  outside  of  the  piston.  A 
square  tooth  or  projection  d  is  formed  on  the  periphery 
of  the  piston  near  its  bead.  This  tooth  serves  to 
operate  the  extractor.  The  rear  or  tail/  of  the  extractor 
is  in  the  form  of  a  flat  ruler  terminated  at  the  front 
by  the  extractor  proper  g,  which  is  a  curved  piece 
having  the  form  of  a  portion  of  the  inner  circumference 
of  the  barrel,  and  having  a  recess  to  receive  the  flange 
a  of  the  cartridge.  The  cartridge  is  shown  in  two 
positions ;  in  Fig.  1  it  is  seen  in  the  charge  chamber, 
•ad  in  Fig.  2  as  withdrawn  from  this  chamber.  A 
longitndinal  groove  or  slot  i  is  formed  in  the  rear  flat 
portion  of  the  extractor,  into  which  the  tooth  d  of  the 
piaton  takes.  The  extractor  slides  in  a  recess  h  in  the 
bottom  of  the  breech  chamber. 

The  employment  of  flanged  cartridges  modifies  the 
form  of  the  charge  chamber,  and  dinenses  with  the 
combastian  chamber  in  the  old  rifle.  The  rear  of  the 
diarge  chamber,  that  is,  the  rear  end  of  the  barrel, 
has  a  eireular  groove  oU  to  receive  the  flange  o  of  the 
csrtiidg*,    A  cavity  h^  is  formed  to  receive  the  ex- 


tractor proper  ;,  which  completes  the  annnlar  portion 
at  the  entrance  of  the  charge  «liamber.  In  wiudraw- 
ing  the  breech-bolt,  the  tooth  d  of  the  piston  a,  reaching 
the  end  of  the  groove  t  of  the  extractor,  draws  back 
the  extractor,  and  with  it  the  carfaidge  case,  which  is 
then  thrown  out.  When  a  fresh  cartridge  is  inserted 
its  flange  enters  the  resess  <A  of  the  extractor,  which 
pushes  it  into  place  when  the  bolt  is  pushed  forward. 
Thus,  the  extractor  is  operated  by  the  bolt  both  to 
push  the  cartridge  into  place  and  to  extract  tiie  ease 
from  the  barrel. 

The  screw  (which  formerly  passed  through  the 
main  or  top  piece  to  enter  the  slols^  the  bolt)  is  now 
replaced  by  a  plate  p  (Figs.  1  and  2),  passed  through 
this  main  piece  and  hel  1  by  a  pin  r ;  tlus  piece  serves 
as  a  tenon  to  slide  in  the  groove  of  the  bolt  B.  The 
tenon  on  the  spring  carrj'ing  rod  /I  is  dispensed  with, 
as  well  as  the  corresponding  mortise  in  the  button  at 
the  hind  part  of  the  twit.  The  whole  is  replaced  by  a 
button  or  stopper  h  screwed  into  the  rear  end  of 
the  bolt.  The  sight  rises  on  a  hinge  towards  the 
front  of  a  barrel  to  facilitate  operating  it. 

F.  O.  B.,  Ute  H.M.E.A. 


THE    PHILOSOPHY    OF    THE    BHaLiaB 
MECHANIC. 

[284]  Sib, — It  seems  to  me  I  mi^t  speak  of  the  phi- 
losophy of  subscribing  to,  and  reading  carefully  such  a 
pnbUcation  as  the  English  Mechanic.  There  may  be  a 
valuable  principle  involved :  something  that  reacts  on 
one's  own  whole  temperament.  To  read  and  study  such 
a  paper  willhave  the  same  effect  on  the  mind  as  a  good 
broom  in  a  honsemaid's  hands  upon  the  cobwebs.  The 
whirr  of  science  clears  the  crannies  and  calls  thought 
into  action.  The  pemsal  of  such  bustling  pages  is 
most  suggestive.  How  can  one  be  idle,  laxy,  or  Inac- 
tive ?  One  must  set  to  work  at  something.  Just  as 
when  I  go  to  church,  I  fancy  I  get  more  good  by  the 
trains  of  my  own  thoughts  aroused  than  by  anything 
actually  said  in  the  sermon  (though  the  trains  would 
not  have  arisen  a1^*^^^)  >  ^°  '^  ^  clever  scientific 
paper  sets  itg  h,^ers  a-thinking,  a-thinking,  and  not 
only  B-thinkit)^  b°^  *^  a-doisg.    Bay  that  I  read  an 


article  on  astronomy,  or  perhapf  on  n'aking  one's  own 
telescopes.  Very  wdl,  then  there  are  those  bookshelves. 
Jnat  so.  But  what  have  bookshelves  to  do  with  tele* 
scopes?  Mot  much,  in  one  way.  But  think  of  the 
philosophy  of  the  thing  I  The  bookshelves  onght  to 
nave  been  done  "yesterday,"  and  were  to  have  been  pat 
off  to  "  to-morrow."  Bat  now— Wow'i  the  ticket.  Thanka 
to  the  telescope  article,  now,  however  hot  it  may  be,  off 
goes  the  coat,  the  shirt-sleeves  are  tucked  up  artistically 
above  tkt  tOma,  out  come  saws,  planes,  hammer, 
nails,  screws,  sand-paper,  and  everything,  and  the 
overdue  job  is  done;  and  it  is  the  telescope  artist  who 
has  done  it,  or  set  it  a-going ;  and  who  knows  but  on 
top  of  the  shelves,  when  varnished,  will  be  a  telescope, 
as  a  tripod  symbol  of  success  ?  Thus,  in  like  manner, 
if  yon  tell  a  man  how  to  make  his  own  gas,  or  to  con- 
struct bis  own  barometer,  he  may  do  one  or  the 
other,  or  neither  ;  but  in  any  case  yon  have  given  him 
an  impulse  of  energy,  a  push  of  progress,  quite  as  ac- 
celerating and  much  more  pleasant  than  a  whack  over 
the  back  with  a  stick,  and  a  shout  of  "  Oo  on,  stupid  I  " 
The  man  miot  address  himself  to  something  useful  f 
there  is  a  ring  or  ratUe  of  machinery  in  his  ears, 
a  gurgle  of  cogs  and  drum*  and  baitda  (of  genial 
industry,  not  of  horrid  war).  The  like  is  good,  whether 
as  work  or  as  play,  whether  as  bearing  on  livelihood, 
or  as  mere  hobby  and  holiday,  and  every  man  onght 
to  have  his  pastime,  and  be  choice  abont  it,  because  if 
he  has  not  a  good  one,  he  will  have  a  bad  one.  Even 
as  amusement,  mechanical  occupation  is  beneficial,  to 
body  and  to  mind,  to  health  and  to  comfort,  I  even 
imagine  it  promotes  morality,  sobriety,  and  so  forth  ; 
at  least  it  ought  to  do  so,  and  might  do  so.  For  ex- 
ample, suppose  I  have  to  do  with  a  goodly  steam- 
engine.  There  it  is,  the  Titanic  motor,  with  bones  of 
iron  and  marrow  of  steam.  I  don't  neglect  it ;  and 
why  should  I  neglect  myself  ?  Its  polished  parts  are 
shining,  its  brass  parts  are  brilliant ;  there  is  no  rust 
on  it ;  and  why  should  there  be  any  on  in«  ?  I  can  at 
least  be  clean.  And,  mind  you,  it  is  not  necessary  for 
the  hardest- working  stoker  or  poker  to  be  dirty :  grease 
will  get  off  tar;  oU  will  wash  off  oil  or  paint;  wash 
your  hands  in  a  spoonful  of  turpentine ;  a  jug  of  hot 
water  is  easily  got :  get  a  wife  to  get  it  for  you  :  go  in 
for  a  lump  of  soap,  and  a  pinch  of  soda,  nailbrusb 
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even,  and  bath ;  mako  the  bath  jrontseU,  at  the  wont. 
At  any  rate,  be  clean  and  tidy,  like  your  steam-engine. 
Nor  do  yon  abase  it  or  misapply  it;  it  has  its  oil,  its 
proper  omonnt  of  drink ;  and,  strange  to  say,  that 
urink  is  water.  Woold  water  do  for  me  ?  Suppose  1 
try  1  I  nerer  heard  of  a  steam-engine  getting  dnink, 
unless  the  man  in  charge  of  it  did,  or  went  mad,  like 
the  Yankee  regatta  of  two  rival  steamers  among  the 
snags,  where  the  captain  sits  on  the  safety  valve,  knd 
sings  ont,  "  Go  ahead  1 "  No,  my  model  steam-engine 
is  very  sobering ;  it  would  get  grimy  if  I  let  it,  but  I 
don't;  nor  wiU  I  treat  myself  worse.  I'Ube  elaan, 
neat,  hud-warUag,  eleaa agifc,  haiJ  swaging  again, 
alwa^  sober,  nevsr  mudiSed  or  pnddled,  always 
measored,  aye,  and  merry  too ;  as  jolly  old  Juvenal 
£aith,  with  a  sound  mind  in  a  sound  body.  So  I  beg  to 
enounce  that  the  philosophy  of  the  Enolibh  Me- 
coiKic  is  the  spirit  of  nlulty ;  U  sata  yon  on  to  be 
£acnoeitf0  to  yooza^  and  to  others ;  not  only  in 
g<Mt9riHb''palaHti''aBdi^rnM«nmBte,  bMateoia 
naify  tiify  home  oontriwuices.  Aad  alt  ths  wUla  tka 
wlu>le  thiBg  in  its  very  esseiwe  is  a  witsms  for  setf- 
for  decency,  for  personal  cleanliness,  for 
,  ioi  Jwms  ha^^iaeaa,  and  all  that  makes  life 
I  Utisg  for.  OuaiL. 


CURIOUS  QUKSTION. 

[385]  Sir, — As  a  constant  reader  of  the  English 
JUbchanic,  I  have  been  interested,  almost  amused,  at 
the  amount  of  disturbance  cerebral,  literary,  and 
philosophical,  which  seems  to  have  grown  up  out  of  a 
Tery  simple  qaestion,  pnt  honestly  and  singly  with  a 
view  of  attaining  information  upon  a  snbjaot  of  me- 
chanical forces. 

That  an  "  FJI.A.S."  should  have  descended  into  so 
humble  anoxsna  was  more  than  I  had  presumed  to 
think  oL  But  now  wfaatevsr  may  be  the  tenuity  of  my 
own  cerevisia,  or  of  Messrs.  A,  B,  or  C  <a  point  I 
Am  not  anxious  to  settle),  ths  thing  J  do  vriih  to  have 
understood,  and  which  I  probably  failed  to  put  with 
sufficient  clearness  before,  is  this : — Suppose  a  piece  of 
ordnance  at  any  point  on  the  equator,  and  fired  point- 
blank  (or  with  BBoh  elevation  as  to  give  the  longest 
range)  first  to  the  east,  then  to  the  west,  in  each  case 
with  the  same  charge,  will  any  and  what  difference  be 
found  in  the  distances  to  which  the  shot  will  have 
been  propelled  in  this  one  case  or  in  the  other,  either 
from  the  atmospheric  resistance  arising  from  the 
earth's  rotation  on  its  axis,  or  from  any  other  cause. 

As  the  earth  in  its  arhiXaX  motion  carries  its  own 
atmo^here  with  it,  itiafmMBad  b«  diWiiiimnn  would 

B.T.  Souls. 


T3BQ  SB,— In  reference  to  No.  86,  p.  378,  I  wonld 
fad  B»s<irfid  to  Mr.  Ftootar  it  he  wonkd  Ummt  your 
rafcn  witk  hi*  vtoip  «f  •<>  ^anHaa,  takkg  isto 
AceoimtllieamaUqQaotS^DBiabisfH^ercalliMHh's 
motisn,  p.  872,  col.  8,  of  No.  249.  Slst  Dec,  19(0.  I 
observe  that  when  the  question  is  confined  to  due  east 
And  west,  as  is  done  by  Mr.  Gould,  and  no  elevation 
atated,  and  if  we  take  the  elevation  to  be  =  0,  then 
D  E  B  0 ;  but  the  ball  must  in  its  easterly  motion  be  re- 
tarded by  the  trade  wind,  whereas  in  its  westerly  motion 
it  most  be  accelerated  by  the  same  cause.  1  do  not 
anppose,  however,  that  tMs  cause  of  disturbance  is  m- 
tended  by  the  proposer  to  be  taken  into  account,  and 
therefore  the  difference  between  the  east  and  west 
motions  will  =  0,  as  stated  by  "F.E.A.S.,"  p.  395. 
When  the  ball  is  thrown  vertican^,  a  condition  intro- 
dKoed  by  Mr.  Vsbome,  No.  14s,  p.  4S0,  then  DE 
becomes  a  maximum ;  and  if  the  height  be  consider- 
able, say  8,970  miles  =■  earth's  radins,  the  boll  wonld 
rer^uire  3,075  seconds  to  ascend,  and  the  same  time  to 
deeeend,  which  wonld  giv*  for  D  E  a  very  considerabie 
magttitnds.  H.  L. 


BEADINOB  FB(»{  tBR  GLfffiBS. 

[387]  Bis, — Not  the  leaat  of  the  nuaerous  and  im- 
portant oontrivauoes  made  by  Preridence  for  the  eom- 
jort  of  his  creatures  is  the  twilight  or  crepnscnlom,  by 
whioh  we  are  grodoally  introdooed  into  the  rays  of  the 
moming'ann,  and  as  gradually  transierred  from  tike  reign 
of  one  mighty  potentate  to  the  dominion  of  his  great 
rival  night.  Twilight  oonuneaoee  with  the  setting  (A 
the  sun,  and  lasts  (so  astronomers  say)  nntil  the  snn 
gets  VS^  below  the  horizon,  when  the  atmosphere  ceases 
to  reflect  his  rays,  and  it  oommeaces  again  with  the 
«arly  dawn,  wben  the  snnoomes  again  within  18''  of  his 
rising  point.  Since  twilight  begins  at  this  distanfift 
below  the  i  horizon,  we  can  from  hence  calculate  at 
what  height  the  atmoiphere  has  the  oapability  of  re- 
fleotiiig  thfi  sun's  rays.  Its  actual  height  we  are  suable 
to  ascertain,  beoause,  being  an  elastic  floU,  it  expands 
with  considerable  distention  the  higher  it  readbes  from 
the  earth,  and  becomes  of^snoh  rarity  that,  as  far  as  we 
know,  it  exerts  no  inflaenoe  npon  the  appearance  of 
the  snn.  If  it  were  of  the  same  denaify  throughout, 
itj  height  coold  be  ascertained  with  great  aocuraoy 
from  ths  weight  with  which  it  presses  upon  everything 
around  ns ;  bat  this  is  not  the  case,  as  every  aeronaut 
has  experienced,  and  as  others  may  learn  from  their 
desoription.  The  causes  of  tinlight  are  usually 
ascribed  to  the  refractive  and  reflective  powers  of  the 
atmosphere.  By  means  of  refmetion  we  have  twilight 
Bsoner  than  we  otherwise  should ;  and  by  reflection  it 
is  dilfimed  over  all  the  expanse  of  the  atmosphere. 
Befaaotioii  acts  with  much  gnater  power  in  a  dense 
Atmoaphsre  than  in  one  of  much  tenuity,  and  is  more 
oonsiderable  near  the  horizon  than  at  great  altitudes, 
gradnally  decreasing  nntil  the  zenith  is  reached,  when 
uo  retraction  takes  pUee.    By  rafraction,  a  ray  of  light 


proceeding  from  any  celestial  object  is  bent,  and  in 
consequence,  that  object  appears  to  our  view  sooner 
than  it  otherwise  would.  From  the  same  cause,  the 
sun  and  the  stars  have  a  greater  altitude  apparently 
than  the  reality.  As  a  proof  of  this  it  is  recorded  that 
some  Hollanders  who  wintered  in  Nova  Zembla,  some 
time  ago,  saw  the  sun  17  days  sooner  than  they  ex- 
pected, which  would  not  have  been  the  case  had  not 
the  refractive  power  of  the  atmo^here  raiaad  that  nh 
ject  (particularly  as  being  bht  fta  heiiaan)  ta  • 
greater  alMadstiuaioaaqraitstion  made  it.  It  is  an 
adodllad  fact,  then,  that  refraction  makes  a  celestial 
object  appear  higher  than  it  actually  Is.  Thus,  in 
figure  let  S  represent  the  Bun|;  when,  then,  the  ray  S  A 
sbikes  the  atmosphere,  it  is  refracted,  and  as  it  is  nn- 
eqnally  refracted  by  the  atmosphere,  the  refraction 
being  greater  in  the  lower  and  denser  parts  than  in 
the  upper,  the  line  A  M  will  assume  a  curved  shape, 
and  become,  I  suppose,  what  astronomers  call  the 
CMpoaealat  oacre,  and  the  object  S  will  be  seen  by  a 


man  at  M.  If,  hoverer,  instead  of  being  the  ray 
itself,  it  were  a  reflected  ray,  refraction  would  of  course 
act  upon  this  ray,  too,  which  would  have  its  share  in 
illuminating  the  atmosphere.  Suppose  then  an  in- 
numerable iHmber  of  reflectedjrays  were  in  existence  ; 
all  of  them  would  be  affected  by  refraction,  and  hence 
would  thro*  their  light,  though  in  a  diminished 
degree,  npon  the  earth  ;  for  if  refraction  takes  place 
upon  every  celestial  object,  it  must  also  act  upon  the 
ra^  surrounding  that  object,  and  the  consequence  of 
this  will  be  that,  although  wclshall  not  be  able  to  see 
the  sun  or  heavenly  body  itself,  we  shall  see  Uie  har- 
biagar  of  that  body's  appearance  in  the  dawn  of  the 
eaily  mom.  Bafraotion,  thsrefoie,  has  its  share  in 
tha  oompoaition  of  the  twilight,  and  H  ua  epttates  with 
reflection  in  gradually  intensifying  the  dawn  until  it 
bi«aks  forth  into  the  jwrtect  day.  When  reflection 
aata  fan  the  ray  S  A,  it  will  throw  the  ray  in  an  ex- 
•itto  oppoote  dinction,  and  the  angle  SAC  beiBg  the 
aai^  of  inrtdwuie,  wMl  be  eqaal  to  the  angle  0  A  H,  or 
ttoaagieaf  raflaelfaa;  and  hence  wa  shall  be  aUa  to 
compute  <!■  hBlgMiit  tbe  ateoaphere.  This,  IrawvfW, 
will  be  one  ray  only;  bat  lAaa  niUiona  npon  millions 
of  reflected  r^ys  pervade  tha  nay iiiiaiiaiiiliiiil  atmo- 
sphere, light  is  diffused  all  aroasd,  aad  aaiaals  asd 
men  are  roused  to  their  occupations,  aai  imImi  ^■ 
playsher  attire  to  the  gaze  of  all.  Suppose,  Ikai,  that 
when  the  san  is  18°  below  the  horizon  the  t«f%bt 
begins,  then  the  angle  M  A  S  is  equal  to  163",  the 
supplement  of  18° ;  and  since  the  angle  of  incidence  ih 
equal  to  the  angle  of  reflection,  therefore  S  A  C  = 
C  A  M,  or  81° ;  then  having  two  angles  and  a  side,  we 
can  find  the  hypothenn^e  A  C,  which  is  equal  to  4,031 
miles,  from  which  subtract  C  K,  the  earth's  radius,  and 
w«  have  E  A  tbe  height  of  the  atmosphere,  or  40  miles. 
And  we  not  only  can  find  tbe  height  of  the  atmo- 
sphere by  knowing  that  the  sun  begins  to  illumine  it  at 
18°  below  the  horizon,  bat  we  can  ascertain  how  long 
the  twilight  will  last  at  any  particular  place.  If,  for 
the  sake  of  illustration,  wo  take  London  on  June  21, 
and  wish  to  know  the  time  twilight  will  continae,  we 
must  elevate  the  globe  for  the  sun's  declination — 
namely,  23}°,  and  having  made  a  mark  npon  London 
with  prepared  chalk,  wo  shall  find  that  it  will  only 
descend  15°  bolow  the  horizon,  and  tbe  consequence  is 
that  there  is  twilight  at  that  time  all  night,  and  the 
twilight  all  night  win  continae  until  London,  in  the  re- 
velation of  the  earth  round  the  sun,  and  in  the  rotation 
of  the  earth  upon  her  axis,  reaches  18°  below  the 
horizon,  or  until  the  declinatiou  of  the  snn  is  again 
201°,  which  win  not  happen  untUJol}-  20.  We  infer,  then, 
that  twilight  lasts  all  night  from  May  23,  when  the 
sun's  declination  is  20)°,  and  whilst  he  is  travelling  to 
his  greatest  decUnation'and  back  again  to  20}°,  which 
makes  58  days.  And  if  we  wish  t<<  find  the  duration  of 
astronomical  twilight  at  any  place  on  the  globe,  we 
mast  elevate  for  the  sun's  declination,  and  notice  how 
long  the  given  place  will  be  before  it  reaches  18'  below 
the  horizon.  T.  S.  H. 


SUMMABT    OF     OBSERVATIONS.  —  SPOTS    ON 
PLATO,  JUNE  AND  JULY,  1870. 

[388]  Sib, — ^The  weather  daring  the  Imuktions  of 
June  and  July,  1870,  has  been  very  nnlavonmble  for  pro- 
secuting the  interesting  senos  of  observations  on  these 
objects  which  were  commenced  in  April,  1869.  While 
as  man^  as  342  observations  in  37  series  were  recorded 
in  April  and  May,  1870,  Jane  and  July  have  afforded 
only  80  in  18  series.  The  observers  in  April  and  May 
were  Messrs.  Elger,  Prato,  GledhiU,  Nelson,  and 
Whitley;  in  Jose  and  July,  Messrs.  GledhiU,  Elger, 
Neiaon,  and  Ingall.  The  observations  in  April  and 
May  gam  a  litUe  nndar  ttvtK  as  the  average  nomber 
olspotsaeea  on  any  oneevsaiog;  those  in  June  and 


July  a  little  above /oar.  There  can  be  no  doobtkf  t 
deteriorated  state  of  uor  atmosphere  has  coirtxtea. 
mainly  to  produce  this  result;  and  if  we  take  thi^B- 
her  of  separate  observations  as  an  approv  i  m  nts  ia- 
sure  of  this  deterioration,  the  good  state  ia  to  fke  4i4 
as  3  to  1,  nearly.  It  must,  however,  be  borzie  i 
that  the  number  of  observers  in  April  oixd 
gruaiar  •■■  ia  June  and  M|v  ■■■  < 
mast  be  mndiHad  mnaiHIm^.  It  '••  ( 
spsla  ubasind  (IS)  ban  \mm  wMmttk 
unfavoorable  lanatKia%  tk«  tsBmriagMUe. ' 
tbe  degrees  of  visibility  for  tha  tw  ssta-^  ' 
tions  each,  with  the  differences,  oIho  th«  ^ttKkflHBS  h 
the  two  corresponding  sets  in  1869,  may  texi4  ta^hc 
date  the  qaestion : — 
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The  variations  of  visibility  have 
former  ooeasicms,  trrt^iilar;    and  Uus  iiT^siaa!> 
apparent  on  comparing  the  diffareaees  of  1870  ia 
those  of  1809.     It  is  trae  that  in  soaoa  eases  the  em 
of  the  annoal  enrve  is  reversed,  as  showa  ia  2hi.'. 
14,  and  16,  and  this  is  to  be  expected  with  a  dean» 
rated  ataesphere ;  still  the  gnater  dscssa—  a<  via' 
biUty  of  spots  Nos.  4  and  14  is  irrartinrilaMn  mon  Ha 
view  with  the  iaorease  of  visibility  c(  Na.  80.  Daau-s 
companion    <A   No.    8,   a   small   eratarfet   refoiriat 
generally   a  fine  state  of  our  ataosphare  to  aac  it. 
No.  8  has  also  ineraased  in  viidUli^  Awnji*^  tfaa  last 
two  lunations.    Of  the  spots  which  w«re  wtKjoma&y  ob- 
served   daring   the  first    year    to   affaad    carras    of 
visibility,  ths  following   were  not  sesi   <teiiv    ila 
two  Innations  of  Jane  and  July — vie,  jfsa. :(  <^  7,  M, 
13, 19,  sud  33 ;  of  those  which  aitoamaiaB  to  A»  tfrst 
year,  and  the  two    lunations '  Jot  aad  Jaly  of  tha 
second,  Nos.  8  and  17  mahitais  a  Ugh  dsgrea  of  vm- 
bility,  while  Nos.  4,  14,  16,  anl  h  ham  f alan  eonaidar- 
ably.      Tho  on^  spots  which  ham  exhoMbai  a  In^ 
degree  of  vesibility  under  all  states  of  uiii|pau  aibno- 
sphere  are  Nos.  1  and  17,  and  those,  wift  the  ixuseaat  of 
SBch  a  small  spot  as  No.  80,  lead  ts  more  than  a  ma- 
picion  that  the  variations  of  visibility  at  all  aeaaana  at* 
in  a  great  meaaore  independent  of  varia&ms  of  oar 
own  atmosjAere, 

Ur.  Elger  has  pointed  ont  that  tka  maxkiagi  tai 
spots  are  so  dosely  connected  as  to  be  ■agaiJwl  as 
cognate  phenomena.     The  greatest  samtaar  ef  mt 
observed  on  any  evening  was  8  by  Mr.  Elgar  en  fva 
10,  and  by  Mr.  IngaU  on  July  14.     Nra.  14  aai  M  m 
seen  by  both  observers  on  both    ftrrairioni,  ttd  ttt 
rarely  visible  spots,  Nos.  12  and  31,   were  sms  WKr. 
Ingall  on  July  14.     At  the  same  time  hs  scSiiied&s 
markings,  and  describes  them   as  appesiiBf  vith  at 
least  ordinary  distinctness.    He  adds,  "TWwbiiae( 
the  floor  at  times  of  fine  definition,  was  oome&.wi\h 
spots  of  light."    This  is  very  remarkable,  as  te  apfSSB 
to  have  failed  in  picking  ap  some  of  thoao  lysta^idt 
were  frequently  visible  in  1886,  as  Nos.  22,  IB,  aadll. 
and  is  strikingly  in  contrast  with  those  stoass  ef  te 
floor  describ«l  as  "very  dark."     Con  it  be  ttet  cs 
such  occasions  there  is  a  superficdai  covering  of  soos 
kind  interfering  wiUi  the  ordinary  refleetaoa  fnos  tts 
floor?    or  are   the  white  spots  tbemselvea   ■aafiar 
superficial  masses  reflecting  a  greater  quantilyof  li^' 

I  will  forward  another  extract  bear&g  upon  bdgM- 
ness  and  colour  in  a  few  days. 

W.  B.  Bar. 


FREE-REED  ORGANS  e.  HARMONIUHS. 

[289]  Sib,— When  Debain,  of  Paris,  first  inraoM 
the  hannoninin  (or,  one  might  more  conaotly  Bay,  fA 
brought  into  the  notice  of  civilised  BarapaaniBToataas 
long  previonsly  known  to  the  Ohineae  under  a  mder 
form),  all  those  of  as  who  liap|>en  to  be  mosical  as  waU 
as  mechanical,  went  into  ecstasies  about  the  new  iaatEn- 
ment.  It  had  long  been  a  want  to  provide  some  bayai 
instrament  for  private  use,  cheaper  and  lass  cambroBS 
than  the  orgaa,  iriiich  woold  give  as  sostainad  tones 
capable  of  interpreting  organ  mnsio.  And  we  tluMi^t 
we  had  found  it.  At  lirst  the  novelty  made  ns  Uuuft 
(deaf  rather)  to  its  important  defects.  Bot  gmdoally 
one  came  to  discover  that  the  very  best  harmo&iiiBia 
have  necessarily,  from  their  coostraction,  theaa  vcty 
sad  dsfeets — 1,  tlie  tone  is  of  the  reed,  nttarly  and  irre^ 
trievaUy  reedy ;  2,  the  bass  overpowers  ike  treUa  ;  3t, 
the  intcmation  is  so  slo^gish  that  itia  only  »da|it»d  for 
the  slowest  of  music.  And  even  when  Kan' 
of  Dresden,  introdnoed  the  peroassion  action  to  ] 
this  last  defect,  although  a  palliative,  it  was  by  bo  i 
a  cure. 

For  these  reasons  I,  for  my  part,  and  I  am  aax«  I 
may  say  the  same  for  all  my  musical  friends,  bad  kaig 
given  over  the  harmonium  as  a  mnaical  instroHiaat. 
and  relegated  it  to  tbe  oomitry  cdiapel  and  the  aohool- 
room  as  an  accompaniment  for  hymn  tunea — 4>atAar, 
certainly,  than  tho  discordant  date,  and  fiddle,  aaA 
clarionet,  which  it  very  often  displaced — but  stall,  vary 
bad,  both  from  the  impossibility  oi  distingnithiag  the 
air  and  the  impurity  of  ths  tone  wbhih  causes  it  ta  aot 
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threagh  the  voioM  and  drown  them  with  its  buzz  instead 
of  supporting  them. 

And  in  •uomerating  these  defects  I  do  not  refer  to 
bad  harmouiams,  bat  to  the  best.  The  fuolts  are  as 
inherent  to  a  33  stop  Debain^  or  atU  stop  AJexandre,  or 
1  of  Schiedmayer's  best  instrameuts  laud  I  have  tried 
e)  as  to  a  common  Bix-goineu,  harmonium, 
k^jntirely  given  ap  reedtj  for  mu^cal  parposes, 
'«^->  M>../  d  oDt.  Last  Marcli  I  wrote  Messrs.  Uruavington 
A,  Son^,  for  a  Mason  &  Hamlin  organ  No.  40,  an  8  stop 
cabinet  withvox  bnmana  and  two  rowti  of  keys.  I  had  grave 
donbts  about  it  at  the  time.  I  confess  I  read  Mossrs. 
Mason  Sn  Hamlin's  certainly  Tory  glowing  prospectns 
of  their  organs  with  some  suupiciou,  knowing  that  folks 
in  New  York  are  not  incapaLile  of  very  tali  talk.  In 
dne  oeurse  my  organ  arrived,  and  I  am  not  sure  I  can  give 
much  greater  praise  than  by  Baying  that  every  word  of 
the  prospectus  I  found  literaliy  and  bcmpolonsly  tme.  It 
is  the  ideal  of  what  musicians  havo  longed  for  in  a 
harmoniom.  The  tone  is  round  and  pure,  as  different 
to  the  reedinass  of  the  best  harmonium  oa  can  be.  It 
is  resonant,  the  chords  ringing  again  through  the 
hoUoW'Chambered  case  after  thoy  are  struck.  The  bass 
does  not  overpower  the  treble,  bnt  b^  a  particular 
system  of  voicing  the  reedH,  every  note  m  the  register 
is  of  ei|ual  power.  The  intonation  is  so  perfect  that  the 
touch  IB  as  rapid  and  deUcatu  as  a  pianoforte,  without 
any  trick  of  percussion  action.  It  is  consequently 
adapted  for  any  stylo  of  music,  from  the  lightest  dance 
morceaux  to  the  heaviest  mass  music.  Best  of  all,  so 
pure  and  true  is  the  tone  that  even  used  at  full  power 
with  four  sets  of  reeds,  it  will  not  drown  a  solo  voice. 

Now  the  great  diJFerence  in  principle  of  construction 
between  the  Mason  &  Hamlin  organ  and  the  har- 
monium is  so  simple  that  it  is  btrange  it  should  not 
have  occurred  to  English  builders.  Take  a  vioUn  string 
and  stretch  it  on  a  bit  of  board,  and  try  with  a  bow  to 
get  tone  ont  of  it,  and  we  might  have  come  to  the  con- 
clasion  that  there  was  no  tone  to  be  got  from  a  string, 
did  we  not  know  that  by  stretching  it  over  a  hollow 
case  instead  an  Amati  violin  is  made.  Messrs.  Mason 
&  Hamlin  do  the  same  thing  with  reeds.  Each  reed 
is  placed  in  a  separata  chamber  over  a  delicately 
resonant  soanding  box,  and  tho  result  is  perfect  organ 
tone.  I  would  not  be  umanderstood  in  using  this  ex- 
pression. I  employ  it  in  exactly  the  same  way  as  we 
say  an  6ft.  stopped  pedal  pipe  gives  a  16ft.  tone.  The 
tone  is  the  same  thongh  the  volume  and  the  depth  are 
wanting.  Just  so  closely  docs  the  American  free-reed 
organ  approach  the  pipe  organ  in  tone.  As  the  builders 
very  honestly  say,  "  If  you  con  afford  £300  to  buy  a  pipe- 
organ  get  one  in  preference  to  one  of  oum,  but  if  yon  can- 
not, we  can  supply  you  for  one-third  of  the  cost  an  in- 
strument of  better  tone  and  capacity  than  any  cheaper 
pipe-organ."  This  is  undeniably  true,  as  I  can  bear 
ready  and  willing  testimony.  And  as  regards  even  the 
cheapest  American  organs  with  one  set  of  reeds,  the 
tone  is  as  pure,  although,  of  course,  the  capacity  for 
variety,  affqrded  by  a  greater  number  of  stops,  ia  want- 
ing. 

Amongst  other  differences  in  construction  is  the  em- 
ployment of  very  powerfnl  uxhaaat  bellows,  whereby 
the  air  is  drawn  through  the  reeda  instead  of  being 
blown  into  them.  Any  oae  who  has  used  a  "  mouth- 
harmonicon  **  most  have  observed  how  much  better 
tone  is  obtained  from  it  by  drawing  in  the  breath  than 
by  blowing  through  it.  The  reeds  are  moreover  heawer 
in  moke,  and  the  tongues  of  a  different  pattern  to  those 
of  the  harmonium. 

The  vox  humana  is  an  ingeniously  simple  piece  of 
mechanism,  which  produces  a  delicate  effect  for  solo 
playing,  only  comparable  to  the  articulation  of  the 
voice,  or  the  vibration  of  a  violin  string  beneath  the 
bow.  So  far  from  being  a  monotonous  and  vulgar 
effect,  like  the  wretched  *'  hubble-bubble "  of  the  old 
tremolo  stop,  it  is  so  dainty  as  only  to  be  noticed  when 
one  listens  for  it.  It  is  contrived  simply  by  a  rotating  fau 
at  tho  top  of  the  instrument,  which  vibrates  the  air 
aj'ter  it  has  left  tho  reeds,  instead  of  before.  The  auto- 
matic swell  ia  the  most  perfect  I  have  ever  seen,  enabling 
a  performer  to  command  the  power  of  the  mstrument 
from  a  whisper,  soft  and  crisp  as  a  musical  box,  to  its 
full  capacity,  without  any  diificolty  Hueh  as  is  expe- 
rienced in  *'  keeping  the  wind  in  "  when  playing  on  a 
harmonium  with  tho  "expression"  stop  out. 

No  one  who  has  ever  tried  an  American  organ  will 
think  of  going  back  to  a  hormoninm — indeed,  when  one 
of  them  is  placed  side  by  side  with  a  much  more  ex- 
pensive harmonium  the  difference  is  so  painful  to  any 
one  with  a  musical  ear,  that  the  buzz  and  reediness  of 
the  harmoaium  is  simply  intolerable. 

ECSTACK  HiNTOX  JoNKS. 


objects,  as  they  evidently  point  to  seismotic  or  earth- 
quake action.  By  the  way,  this  will  introduce  a  few 
remarks  on  the  letter  of  "  Littus  Habet  Conchas,"  who 
alludes  to  a  continued  aeries  of  critical  observations  of 
the  moon's  surface  as  itot  tending  to  etitablish  any 
corresponding  physical  resemblance  between  the  earth 
and  moon.  May  I  be  allowed  to  ask  your  corroBpondent 
if  he  will  kinoly  inform  me  in  what  work  I  can  meet 
with  such  a  series  of  ob««rpaltOfU?  The  latest  serien 
of  soleno -topographical  noticeg  that  I  am  acquainted 
with  is  by  the  Ber.  T.  W.  Webb,  published  in  the 
IntfUectual  Obterver'  This  series  includes  numerous 
very  valuable  olwervations  of  his  own,  bnt  they  hardly 
possess  the  character  of  a  continued  critical  series 
which  can  be  used  in  finally  disposing  of  the  question 
as  to  the  similarity  of  the  moon  and  earth,  or  the 
opposite,  although  there  are  many  observations  that 
bear  upon  it. 

For  myself,  I  may  say  that  after  eleven  years  of 
close  observation  of  the  moon,  with  telescopes  vor^'ing 
from  2*75  to  lOin.  aperture,  my  own  impression  is  that 
the  moon    is  more  earth-Uke  than    it   is  generally 
imagined  to  be.    If  the  reader  will  kindly  turn  to  page 
43d    of    the  English  Mechanic,  for   July   29,    he 
will  find  mention  made  ef  a  line  of  cliffs,  part  of 
which  form   the    S.W.    border  of  Hipparchm,     These 
cliffs  I  have  most  attentively  studied,  and  I  know  of 
none    of    the    features    of  the  moon,  and  they  are 
numerous,  which  are  more  earthlike  in  appearance. 
Tho  line  of  cliffs  is  exceedingly  analogous  to  a  terres- 
trial coast-lino.     Whether  the  '*  fluid  masses,"  ocon- 
pying  the  interior  of  the  "  hollow  spherea "  of  your 
correspondent,  suflSced  to  produce   the  appeiutince  of 
eroiion  on  tho  faces  of  the  cliffs  towards  Hipparckus  is 
a  qnestion  that  may  or  may  not  be  settled  by  futare 
observations;  at  all  events,  oU  the  "  hollow  spheres  " 
N.E.  of  the  cliffs  could  hardly  have  ejected  sufficient 
"  fluid  material "  to    have    affected   them,    and  it  is 
difficult  to  understand  how  tho  '*  fluid  masses,"  once 
occupying  the  interiors  of  HalUy  and  Hindf  could  have 
eroded  the  cliffs  below    them.    Let  us  look    at  this 
matter  for  a  few  moments  in   the  light  that  a  most 
careful  examination  of  the  whole  r^ion  will  afford. 
Keferring  to  the  article    already  quoted,    sonth    of 
HalUy  and  Hind  will   be  found  a  tract  of  high  land, 
oertainly  the  highest  in  this  part  of  the  moon,  and  pro- 
bably the  earliest  formation    hereabouL    This  high 
laud  appears  to  have  been  dislocated  by  a  "fault" 
which  ia  traced  to   Tyeho,  on  one  of  the  lines  of  the 
Uut   distribuiiont    and   tetUemenU  of   the,  typical  lava 
of  Hui  bwrtt  *helU  of  the  Mpheret.     Of  the  precise  nature 
of  the  surface  at  the  time  when  the  dislocation  took 
place  we  are  ignorant,  especially  as  to  whether  tlie 
"  hollow  sphere  "  Hind  was  then  included  in  the  mass 
of  high  land,  and  it  is  difficult  to  obtain  a  trus  ideal 
section,    bat    we  have  good  evidenoe  to    show  that 
the  dislocation  took  place  before  the  bursting  of  the 
"  shell,"  for  in  its  neighbourhood  the  "  fault "  is  cer- 
tainly interfered    with  by    the    grooves,    which    are 
apparent  on  the  sides  of  the  "crater"  Hind.    After 
this  the  evidence  is  strongly  oonclnsive,  either  that  the 
cUfts  before  referred  to  were  raided^  or  that  the  surface 
HJB.  of  them  eubsided,  for  they  out  off  abruptly  the 
slopes  from  the  "  crater  "  Hind,    And  here  we  may  in- 
fititnte  a  comparison  between  the    apparently  more 
ancient  craters  Hind  and   HalUy  (premising  that  the 
*'hoUow  sphere"  HaUey    bnrst  after   the  cliffs  were 
formed),  and  the  more  roceut  one  AristUlu*  on  the 
PaUu  Patredinii.    The  result  of  suoh  a  comparison  I 
leave  with  the  intelligent  observer,  who  is  acquainted 
with  the  agencies  prodocing  and  affecting  our  geolo- 
gical phenomena.      Do  not  these   tuceeaeiont  point  to 
such  slowly  operating  ageucies  as  we  ai'e  famihar  with 
in  the  eartti's  cmst,  and  cannot  we   find  terrestrial 
analogues  to  lunar  craters,  such  as  Jlind  and  HalUy^ 
on  the  earth's  surface  ?  for  example,  5antorin,   and 
such  as  those  partly  filled  and  broken  craters  on  the 
borders  of  the  iCoria,  on  our  sea  cvast-r-rorbay,  for  in- 
stance.    Miy  not  so  dose  a  scrutiny  as  the  lunar 
HipparchM*   has  undergone,  when   axtended   to   the 
whole  moon,  contribute  to  the  dataotton  of  an  increas- 
ing number  of  terrestrial  an  alogues  ? 

In  conclusion,  I  would  jnst  remind  ttie  reader  that 
the  article  "  Tolescopiu  Work,  &c.,"  on  page  418,  con- 
tains a  description  of  tho  formation  adjoining  that 
sketched  by  "Foreigner."  W.  B.  Bibt. 


THE  CRATER  PONTENELLE  AND  LUNAR 
COSMOLOGY. 

1240]  Sib,— The  cross  westward  of  Fonteualle, 
figured  by  '•  Foreigner,"  appears  to  be  nearer  to  the 
crater  than  that  mentioned  by  Beer  and  M^idler,  and 
in  tho  position  of  their  delta,  if  I  interpret  tho  general 
figure  of  "Foreigner"  rightly,  the  mountain  range 
S.W.  of  Fontenelle,  not  sho\ra  by  B.  and  M.,  but 
very  plain  on  Rutherford's  photogram  of  March  0, 1865, 
would  lie  paraUel  with  the  S.W.  aide  of  B.  and  M.'s 
lozenge,  which  side,  according  to  them,  is  a  broad 
light  streak  not  shown  by  "  Foreigner."  It  is  the 
XW.  side  of  tho  lozenge  which  contains  B.  and  M.'s 
cross  in  the  position  of  their  zHa,  some  distance  W. 
of  "  Foreigner's  '*  cross.  These  crosses  I  have  no 
doubt  are  formed  by  intersecting  fissures  in  the 
mountain  ran^jcs.  There  are  two  intersecting  fisfiures 
of  the  same  kind  in  a  depression  north  of  Plato^  which 
may  be  seen  unUor  a  snitablo  illumination,  with  a 
comparatively  small  aperture.  It  would  be  well  to 
study  those  features  in  connection  with  surrounding 


ON  THE  LINE  MOTION.— LsTm  L 

DUl]  Sib, — Ifr.  James  Harrison  has  written  a 
lettor  on  the  subject  of  the  "Link  Motion"  in  No. 
275  (July  1st),  in  which  he  reitacates  with  amusing 
earnestness  his  erroneous  opinions  ooncemiag  iL 

He  says,  if  I  (J.  B.)  "w«s  well  venwd  in  link 
motion,  I  never  would  have  said  that  the  whole  amonnt 
of  vibration  must  be  communicated  to  the  centre  of 
the  link."  I  did  not  say  anytliing  of  the  sort,  as  any 
person  can  see  by  reading  over  my  letter  in  No.  273, 
Jnne  17th.  What  I  did  say  is  this: — "That  the 
amount  of  vibration  that  the  middle  of  the  link  should 
have  is  found  by  adding  the  lap  and  lead  of  the  valve 
together,  and  multiplying  the  sum  by  two,  and  it  must 
have  that  amonnt,  and  impart  it  to  the  valve-spindle 
too,  or  it  is  all  wrong ;  "  and  I  hope  to  bo  able  to  make 
Mr.  Harrison  nnderstand  the  truth  of  that  proposition, 
and  the  practical  necessity  of  carrying  it  out  in  the 
stoam  engine,  before  I  have  done  with  him. 

In  tho  letter  alluded  to,  I  gave  an  instjince  to  illus- 
trate this  rule,  in  which  the  valvo  has  l^in.  of  lap,  and 
Jin.  of  lead,  which  together  make  IJin.,  and  multiplied 
by  2  give  3 Jin.  as  tho  proper  amonnt  of  vibration  for 
the  middle  pari  of  the  link ;  bnt  in  that  instance  I  said 
nothing  at  nil  about  the  throw  of  the  excentrics  or  the 
full  motion  of  the  rnd  of  the  link^  because  I  was  then 
merely   proving,    in  a  rough  way,  the  necessity  for 


motion  at  the  centre,  and  giving  tho  rule  for  findin;:: 
its  amount.  The  motion  at  the  end  of  the  link,  or  tho 
"  full  amount  of  vibration,"  is  another  thing  altogether, 
and  is  of  course  always  much  greater  than  the  centre 
motion,  but  is  never  any  particular  measnre  of  it,  as 
the  amount  of  end  motion  depends  npon  the  greatest 
length  of  stroke  the  designer  wishes  to  give  the  valve  ; 
and  the  centre  motion  is  Hxed,  as  I  have  juot  said,  by 
being  made  equal  to  twice  the  sum  of  the  lap  and  lead,, 
or  twice  the  "  lineal  advance  "  of  the  excentrics,  and 
this  is  what  wo  might  call  the  normal  vibration  of  the 
link  centre,  which  u  inertated  by  tlte  crouinif  of  the 
rode  in  one  aeranf/ement  of  the  gearingt  i$  decreased 
by  the  same  eauee  in  another  arrangement ^  andis  neither 
inereated  nor  decrroMcd  by  a  third  arranpement;  bnt 
all  this  will  be  explained  further  on. 

Mr.  Harrison  still  "  emphatically  denies  "  the  exist- 
ence of  any  motion  at  the  centre  of  the  link 
"  when  that  centre  is  in  a  line  with  the  valve  spindle 
and  crank  shaft,  and  the  diametrical  centres  are  in 
opposition  to  each  other."  Ha  also  says  that,  **  both 
excentrics  have  the  one  throw"  (riplU),  "and  travel 
one  distance"  {right),  "and  at  the  same  speed"' 
(wrong)y  "but  in  opposite  directions"  (wrong).  The 
excentrics,  and  of  coarse  the  ends  of  the  link,  move  for 
a  considerable  portion  of  each  revolution  in  M«  tame 
direction^  and  the  reason  of  that  is,  the  centres  of  the 
exi»mtrics  are  never  set  in  diametrical  opposition  to 
each  other,  as  Mr.  Harrison  supposes,  but  in  practice 
are  always  placed  more  or  less  on  one  side  of  the  dia- 
meter line. 

A.  line  connecting  the  centres  of  the  two  excentrics 
will  not  pass  through  the  centre  of  the  shaft,  but  is 
always  some  distance  from  it,  and  that  distance  is 
known  amongst  engineers  as  the  "  lineal  advance "  of 
tho  excentrics,  and  its  amount  is  determined  by  the 
amount  of  the  lap  and  lead  of  the  valve.  I  have  no 
donbt,  from  Mr.  Harrison's  writing,  that  this  is  the 
first  time  he  has  heard  of  the  "  lineal  advance,"  for  if 
he  knew  anything  about  it,  or  its  objects  or  effects,  he 
could  not  have  perpetrated  so  many  blunders  in  so 
small  a  space  as  he  has  done ;  but  if  he  has  patience 
and  humility,  and  aptitude  to  luarn,  he  may  acquire 
some  knowitKlge  of  the  subject  before  I  have  done 
with  it. 

But  even  if  the  excentrics  were  set  without  any 
**  lineal  advance,"  and  with  their  centres  in  "diame- 
trical opposition,"  Mr.  Harrison  woold  be  no  nearer 
right  than  ever,  for  the  centre  of  the  link  would  still 
have  some  vibration  due  to  the  crossing  of  the  excen- 
trie  rods,  OS  I  explained  and  illustrated  in  my  lost  letter  ; 
and  the  exact  amount  of  this  vibration  would  depend 
upon  the  length  of  those  rods,  tho  length  of  the  link 
itself,  and  the  throw  of  the  excentrics ;  and  this  centre 
vibration  con  never  entirely  disappear  till  Mr.  Harri- 
son, or  some  other  person,  makes  a  link  motion  in  which 
tho  excentric  rods  will  have  infinite  length,  the  link 
itself  no  length  at  all,  and  in  which  the  circle  described 
by  the  centres  of  the  excentrics  shall  be  no  larger  in. 
diameter  than  a  mathematical  point ;  or  till  he  pro- 
duces a  link  motion  in  which  there  shall  be  no  crossing; 
of  the  rods ;  and  that,  I  may  as  well  tell  him,  is  quite 
practicable,  and  at  the  same  time  quite  useless, /or  a 
motionle»$  centred  link  wotUd  not  do  for  workit^f  a  Uide- 
valve  at  all. 

I  will  now  proceed  to  place  before  Mr.  Harrison  and 
"  onr  readers  "  the  link  motion  as  it  really  is  in  prac- 
tice, ojid  I  will  explain  and  illustrate  the  principles  of 
that  very  simple,  beautiful,  and  imperftet  contrivance 
in  the  plainest  language  I  can  command,  so  that  even 
Mr,  Harri>K>n,  and  other  gentlemen  like  him^  who  have 
yet  to  learn  the  very  A  B  C  of  the  business,  may  be 
enabled  to  nnderstand  it. 

Fig.  1  is  intended  to  show  the  mechanical  impossi- 
bility of  constructing  the  ordinary  link  motion  so  that 
the  centre  of  the  link  shall  have  no  vibration.  The  centrea 
of  the  excentrics  arc  set  in  diametrical  oppesition  or 
without  lineal  advance — that  being  the  position  in  which 
they  impart  the  least  motion  possible  to  the  centre  of  the 
link ;  and  whatever  Uie  amount  of  centre  motion  in  this 
case  may  be,  it  is  caused  entirely  by  the  crossing  of  tho 
excentric  rods,  which  crossing  is  an  unavoidable  neces- 
sity of  the  case,  therefore,  motion — more  or  less — at 
the  centre  of  the  link  is  unavoidable ;  bnt  we  always 
want  a  great  deal  more  motion  at  the  centre  than  is. 
imposed  npon  it  by  the  crossing  of  the  rods,  and  ^ia 
additional  motion  is  got  by  placing  the  excentrics  so 
that  a  line  connecting  their  centres  shall  be  at  the  re- 
quired distance  from  the  centre  of  the  shaft — and  this 
is  the  lineal  advance  as  explained  above.  In  all  these 
figures  the  excentrics  themselves  are  omitted,  tho 
centres  only  being  retained  as  all  that  is  neceasary  to 
tho  explanation. 

In  Fig.  1  there  are  eight  different  positions  of  the 
gearing  shown  for  one  revolution.  This  figure  is  drawn 
£rom  an  actual  half-size  model  which  I  have  hod  con- 
structed especially  for  the  purpose,  and  the  amount  of 
vibration  at  the  ends  and  centre  of  the  link  is  faithfully 
shown ;  the  excentric  rods  are  3ft.  long,  the  link  is  I6in. 
from  centre  to  centre  of  excentric  rod  ends,  and  the 
circle  described  by  the  centres  of  the  excentrics  is  8in. 
diameter,  consequently  the  ends  of  the  link  havo  8in. 
of  vibration  in  all  po^iitions  of  the  motion  ;  the  link  ik 
suspended  by  the  centn»,  and  the  length  of  the  suspend- 
ing bar  13  21in.  The  amount  of  motion  at  the  centre 
of  the  link  is  l^in.  In  my  former  letter  I  said  it  was 
2in.  for  a  similar  valve-motion.  I  took  that  from  an 
inch  scale  drawing,  hence  the  slight  error ;  bat  l|in.  ia 
tho  exact  thing,  and  is  what  the  model  shows.  C  V  is 
tho  main  centre  lino  of  the  crank  shaft  and  vaive- 
spindle.  The  link  is  shown  in  "  middle-gear  " — a»  it 
is  called — with  its  centre  opposite  the  valve -spindle,  or 
in  tho  position  in  which  Mr.  Harrison  "  emphaticaUy 
denies  that  the  centre  of  the  link  vibrates,"  as  if  its 
position  with  regard  to  tiie  vafve-spindle  could  in  any 
way  affect  its  motion.   How  could  it?     The  moti<m  ol' 
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the  link  i«  deriTed  from  the  exoentrics  through  the  rods, 
and  from  them  alone ;  and  no  matter  what  part  o{  the 
link,  be  it  the  end  or  be  it  the  middle,  is  in  gear  with 
the  valve-epindle,  the  nature  and  amount  of  its  vibra- 
tion is  ever  the  same ;  and  its  poaition  vith  regard  to 
the  Talve-Bpindle  has  ahont  as  mncb  to  do  with  modi- 
fying that  motion  as  the  handle  of  the  stoker's  shovel 

Fig.  Sahowi  the  forward  gear  end  of  the  link  in  gear 
with  the  valve-spindle,  and  the  reveraisg  lever  (not 
shown)  in  the  end  notch  of  the  rack.  In  this  position 
all  the  movements,  and  attitudes,  and  angles  znade  by 
the  link  dnring  a  revolution  are  of  coarse  identical 
with  the  middle  gear  position ;  it  is  impossible  they 
eonld  diiler  is  the  slightest  degree  ;  and  all  that  Hr. 
Harruon  says  about  the  centre  of  motion  being  2in. 
higher  up  or  lover  down,  and  about  the  disengaged 
rod  receiving  all  the  angles,  and  about  "  that  end  of 
the  link  having  almost  double  the  vibration,"  is  pure 
nnmitigated  nonsense,  witfaont  a  shadow  of  fonndation 
in  reali^  or  fact,  and  his  three  diagrams  are  on  a  par 
with  the  text  they  are  intended  to  illustrate. 

I  have  already  said  that  in  Figs.  1  and  2  the  centres 
of  the  exceatrios  are  placed  diametrically  opposite  each 
other,  and  without  lineal  advance,  and  the  object  of 
placing  them  so  has  been  explained — viz.,  to  illustrate 
the  impossibility  of  constructing  the  ordinary  link 
motion  with  a  motionless  centre ;  but  excentrics  set  in 
this  way  are  not  suitable  for  working  a  slide-valve,  be- 
cause lUl  slide-ralvtiH  have  more  or  less  of  lap  and  lead, 
and,  therefore,  require  the  excentrics  to  be  set  with 
more  or  less  of  lineal  advance.  I  have  also  to  remark 
that  the  exceutric  rods  iihowu  in  Figs.  1  and  2  are  nn- 
nsnally  short  as  compared  with  the  length  of  the  link 
and  the  throw  of  the  excentrics ;  and  I  have  purposely 
made  them  so  in  order  to  exhibit  in  a  conspicnous 
manner  and  on  a  large  scale  the  influence  which  the 
crossing  of  the  rods  has  upon  the  movements  of  the 
link,  for  short  rods  are  more  influential  in  that  way 
than  long  ones,  other  dimensions  remaining  nnaltered. 
Jakxs  Baskkbville. 


[219]  Sn,— Mr.  Harrison  commences  his  letter 
»ery  well,  by  apologizing  to  Mr.  Whentley  for  his  un- 
poUte  reply  to  that  gentleman's  letter.  He  also  con- 
fesses that  he  knows  very  little  about  the  link  motion. 
Bach  a  confession  on  his  part  I  think  quite  unnecessary. 
But  he  spoils  all  by  the  "  wonld-be  satirical  way  "  in 
which  he  alludes  to  my  letter.  Allow  me  to  correct 
his  assertion  that  my  diagram  (Fig,  2,  page  425)  is  a 
copy  of  Mr.  BaskervUle's ;  the  dimensions  ore  taken 
from  the  working  drawings  of  an  engine  now  running 
on  one  of  the  cliief  railv  ays  in  Irelaud. 

Now,  sir,  if  Mr.  Harrison  will  not  agree  with  either 
Mr.  Baskervillv  or  myself  that  the  link  does  not 
swing  on  a  centre,  I  hope  he  will  accept  the  authority 
of  D.  K.  Clarke's  "Kailway  Machineiy."  In  that 
work  he  will  find  a  series  of  diagrams  showing 
the  curve  described  by  the  working  point  of  the  link, 
in  fall,  backward,  middle,  or  fall  forward  gear,  whether 
hang  from  the  centre  or  bottom  end.  Now,  one  of  the 
defects  of  the  curved  link  is,  that  if  the  motion  is  set 
to  work  with  ^in.  lead  in  mid-gear,  it  will  become 
S-16ths  or  mere  when  working  in  full  back  or  forward 
gear ;  thia  dillerence  in  lead  increases  as  the  rods  are 
ahortened,  so  that  the  general  practice  is,  in  designing 
motions  for  tank  engines  or  locomotireB  in  which  the 
motion  mnst  be  short,  to  substitute  for  the  lifting  linV 
the  stationary  reversed  link  with  the  reversing  gear 
attached  to  the  pulling  rod,  which  works  up  and  down 
in  the  link :  a  constant  lead  is  claimed  for  this  motion. 
Mow,  as  discussions  in  year  valuable  journal  should 
be  conducted  in  all  good  nature,  allow  me  to  say  that 
if  Mr.  H.  woold  wish  for  a  set  of  vii«gr<.m.  i  would  be 


most  happy  to  aand  him  a  set  showing  the  position  of 
the  link  in  all  parts  of  the  stroke.  If  he  will  not 
aoeept  my  anthority,  all  I  can  do  is  to  refer  him  to 
the  work  above.  In  the  mean  time,  I  think  if  Mr.  H. 
will  examine  the  diagram  (Fig.  1,  page  126),  he  vrill 
come  to  the  conclusion  that  the  link  moves  to  a  small 
extent  along  the  motion  line,  on  account  of  the  rods 
drawing  the  link,  top  and  bottom,  towards  the  excentrics 
where  Uiey  cross.  This  occurs  even  when  the  exoen- 
trics are  placed  diametrically  opposite.  But  engineers 
require  the  link  to  open  the  ports  even  when  in  middle 
gear,  and  for  that  purpose  they  give  the  excentrics  an 
advance  of  l-16in.  which  vrith  lin.  lap  on  valve,  S^in. 
travel  of  excentric,  and,  of  course,  all  other  dimensions 
suitable,  would  open  the  ports  ^in.on  each  side.  As 
for  the  letter  of  "  R.  B.  M.,"  in  which  he  states  that 
with  the  excentrics  in  the  position  shown  on  page  425 
the  rods  ought  to  be  crossed,  I  really  do  not  know 
what  to  say  about  it.  Either  I  know  nothing  at  all 
about  the  link  motion,  or  else  "B.  H.  M."  has 
ideas  aboat  it  totally  at  variance  with  all  known 
theories.  JAMSS  F.  Btah. 

A  HANDY  TENT  FOE  PHOTOGRAPHIC 
PURPOSES. 

[248]  Sib, — I  send  yon  a  sketch  of  a  handy  tent  for 
the  benefit  of  any  of  your  photographical  readers  who 
may  be  contemplating  the  practice  of  their  art  dnring 
the  holidays.  It  is  taken  from  the  P\Uadelphia  Photo- 
graphtr.  Brive  a  stake  in  the  ground  so  that  it  will  be 
about  3ft.  high  ;  now  take  a  common  umbrella,  tie  the 
handle  firmly  to  the  stake,  then  place  a  doable  sheet  of 
black  aad  yellow  calico  over  it,  leaving  a  small  hole  in 


the  centre  for  the  point  of  the  umbrella  to  pass  through. 
The  entrauco  may  be  at  either  side.  The  bottom  of 
the  cloth  reaches  the  ground,  and  upon  it  stones  can 
be  laid,  or  it  can  be  pinned  down.  A  square  cut  out  of 
the  black  cloth  leaves  a  yellow  square  for  proper  light 
to  enter.  The  sketch  of  the  arrangement  will  moke  all 
plain.  E.  T.  ^'hzlbik. 


ANCIENT  BRITISH  GOLD  COIN. 

C  ]  Sib, — ^The  following  is  a  description  of  an  nn- 
inscribed  ancient  British  gold  coin,  found  on  the 
Downs  near  Brighton,  August  17, 1869 : — ObvrrK,  plain 
and  convex.  Btvene,  a  disjointed,  tailless  horse  to  the 
right;  a  pellet  below;  above,  the  arms    of  Victory; 


pellata,  te.  A  pellet  in  a  ring  at  tlu  head  ■<«!![( 
the  horse.  The  device  is  partly  inirnwM  h< 
a  beaded  circle.  In  very  fine  piuatuiatiaa  0^, 
size,  {in.  by  |in.;  weight,  95  graina.  OifeSi: 
rim  of  the  obverse  are  marka,  lookai  :^ 
like  a  legend.  The  type  of  this  eoin  is «(«;,-. 
the  firatdaaa  of  Evan*  ("  Coins  of  tlxe  AiwiitiMfag- 
plate  B,  No.  8),  and  ia  rery  lika  thoae  ixl^ 
("Annals  of  the  Cotsage,  4to.,"  plata  I.,  KaF.-' 
and  4.) 

This  is  the  first  ancient  Britiah  coin  thaiis  kat 
have  been  found  at  Brighton;  a  ooppar  oei  oixt 
ferent  type  is  saui  to  have  been  found  tksa  * 
Evans,  p.  306,  plate  IT.,  No.  19).  bnt  lb.  Ens« 
not  satisfied  of  the  fact-  I  purctaaaed  my  sa  ^s 
man  who  f oond  it,  and  myself  know  tit  tat  n 
■pot  BSKBT  W.  HXMrBST,   lUii.<t^ 


EHIORATIOK;  WHERE  TO  OO — WBDORfr 
GO— HOW  TO  GO— WHEN  T0« 


[3441  Sib, — If  Emigration  is  still 
space  for  discussion  in  year  oolmzmB,  laib 
to  say  a  few  practical  word*  on  the  o^sll 
would  divide  my  observation*  into  four  fa 

1st.  Who  ihould  go. — I  would  adviae  la  >^  ik 
have  not  had  some  experience  as  prmcticiBQ  a 
who  cannot  form  a  society  in  whici  thi  ataw  v' 
the  taadshall  be  the  principal  objecft,  auid  taite 
individoal  shall  bring  an  ex^riezace  ia  mtt 
oseful  on  a  farm  ;  thi*  wonld  in  no  way  amik 
mechanics  as  smiths,  carpenters,  wlxeelwiiftaiJi 
I  am  of  opinion  that  a  practical  farmer,  a  iMa.b 
carpenter  emigrating  together  (with  their  f&nib--i 
if  they  have  grown-up  sous  and  dau^tera  so  iiat« 
better)  would  be  sure  to  Bucoeed  if  they  go  lot^S 
place. 

2nd.  Whtn  to  go. — To  a    British  colony,  orb  a 
United  States,  for  practically  I  think  the  choice  is  ts 
limited,  aa  amigrBtion  to  fcrtifH  countries — (hat  ii  i 
say,  to  non-Ei^liah  epeakiiig  coontriee — for  the  «^ 
nary  Britiah  emigrant  i*    the  bBight  of  folly.     Tb 
British  colonies  may  be  divided  into  the  Australiss. 
Soutii  African,  and  British  North  American.    The  fiM 
and  second  division  are  difficult  of  access  on  accooat 
of  the  distance  and  consequent  expssae  of  posaagr,  sal 
so  for  the  present  I  will  past  thczn  over,    and  tab 
Canada  as  the  colony  to  be  eoapared  with  the  States. 
It  ha*  great  advantages.    It  ij  ^raiperoas,  fertile,  ri^ , 
well-settled  ;  and,  moreover,  Kngliih,  Irish,  and  above 
all,  Scotch,  will    find  thasueives   "  at  home  "  there. 
Land  is  to  be  had  cheap,  sad  the  intending  purchaaer 
or  tenant  may  rely  upon  bungjwtlg  dealt  with,  hoth 
by  the  Dominion  Government  and  the  Canada  Con- 
pany,  in  whatever  engagements  they  may  mutuflr 
enter   into.     They   may   also  be    certain  that  vfai 
eltared  and  cropped,  the  laad  will  «ltnuit<Iy  oapty  i» 
pay  their  labour  and  outlay ;  hut,  oh  1  the  veaiy  nt 
of  clearing  a  Canadian  "couoessian"  |I  write  air 
the  supposition  that  the  emigrant  haa  not  tlu  e^' 
to  purchase  or  rent  a  cleared  or  partially  deuWira 
but  that  he  simply  brings  his  labour  and  te  ^ 
money  with  him).    The  felling  of  the  I«e  aiai 
grubbing  up  and  spUttiiig  the  stnmps  ia  is>£^  <>' 
heartening  work  to  those  who  look  npon  ihiait*^ 
so  much  land  to  be  tilled ;  whereas,  aUCBS^<^ 
cleared  land  is  a  forest  to  be  reclaimed ;  i^^^.^ 
farmer  has  to  make  and  maintain  his  own  RsLa^ 
OS  hi*  concession  extends ;  and,  laetly,    aU  Ite  n- 
allotted  (Government)  lands  are  far  in  the  fasd:*^ 
far  from  towns,  villages,  or  railroads.      In  thiit^ 
tion  I  exaggerate  nothing,  nor  do  I  supprrass  irS 
that  could  brighten  the  picture.      The  climsk '< 
treme — in    summer    dreadfully   hot,    and    in  rsf 
severely  cold — but,  in  justice  to  the  winter  ctiBa^-* 
must  be  admitted  it  is  not  disagreeable    or  ushn^ 
It  is  dry,  bracing,  and  cheering,  so  that  to  (am  i;  1  > 
not  advise  emigration  to  Canada  tor  the  elafa  li  f 
sons  I  am  advising  to  leave  England ;  but  1  do  a^ 
Htrongly  advise  such  to  go  to  the  Western  and  Tiett 
Western  States  of  America,  and  there    settle  as  6 
prairie  lands,  offered  now  on  most  favourable  term  ^ 
most  of  tho  great  railroad  companies.     Of  these  So$^ 
and  of  their  advantages  and  capabilities,   enough  b 
been  published  for  every  one  to  have  an  idea  of  n 
they  are ;  but  I  know  how  suspicious  all  Enxlish— v 
British  emigrants,  arc    of   all    American   land  y 
spoctnses,  no  matter  by  whom  issued.      Now  1  am  V 
going  to  select  any  of  the  many  railroad    oompsai^ 
who  offer  land  to  aettlfcrs,  but  I  know  that  with  hard' 
an  exception  they  are  nil  geuaine,  and  it  would  be  bi^ 
to  advi.se  intending  settlera  in  their  selection. 

8rd.  Hotr  to  prepare  for  going,  and  how  to  go. — I  weoH 
advise  (always  sapposing  a  society  formed)  tbit 
the  fanner  should  go  first  and  select  the  land ;  1^ 
on  most  of  the  railways  he  can  do  by  going  to  tk 
agency  of  the  company  at  New  York,  and  the««  seeiai 
ON  the  map  the  disposable  lauds,  and  then  before  Uv 
ing  out  one  penny,  or  reuduring  himself  liable  in  or 
way  for  anything,  he  can  see  the  lands  hiiziisfilf  a^ 
make  his  bargain ;  then,  if  he  is  satisfied,  let  him  ftui 
passage  tickets  from  America  to  his  friend*  at  hotcf 
by  one  of  the  great  steam  lines  from  larerpool,  LfB 
don,  or  the  Clyde.  He  will  find  this  the  best  way ;  as  t 
he  has  English  gold  or  bank  notes,  he  will  enjoy  th 
advantage  of  the  premium  on  gold  which  existj^  nc 
in  America,  and  is  likely  to  continue.  I  do  nc 
specify  any  particular  line  of  fttfamen,  but  I  most  en 
phatically  warn  every  one  against  any  tailing  vem«'. 
whatever. 

4th.  When  to  go, — Preferably  the  early  spring  (sa; 
April,  and  I  should  say  on  no  account  go  after  the  en 
of  May,  as  later  the  heat  is  terrific,  nud  make 
a  steerage  passage,  even  on  the  best  appoints 
steamer,     a     perfect     misery.      At     anf     tiwu      th 
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nauag*  it  a  disosmfort,  bat  in  an  almys  crowded 
mteengt,  with  the  thermometer  at  80°  to  90°,  and 
too>little  Tentilation,  the  state  of  things  is  dreadful. 
I  hare  had  official  experience  of  it.  D.  O. 


for  wearing  a  white  or  brown  Holland  coat  when  out 
for  erening  exereiee  7  I  hare  tried  seTeral  kinds  of 
lamp*,  botn  fitted  to  the  Telooipede  and  fastened  to  the 
ridar ;  the  latter  may  be  made  to  bnm,  but  is  a  great 
annoyance  to  some  horses  in  passing ;  bnt  the  Holland 
coat  u  almost  a  guarantee  of  perfect  safely  to  alL  These 


TtJRNINO  BOTTOMS  OF   CYLINDEB  OOTEBS. 

[246]  Sib, — According  to  promise  I  send  a  sketch 
ahowing  how  the  bottoms  of  cjlinder  oorers  are  turned 
off  wiuont  having  any  hole  through  them.  The 
cylinder  cover  is  fixed  in  a  dog-oknok,  that  is  a  chuck 
with  four  morahle  jaws  in  it,  worked  in  and  out  by  fonr 
■crews  so  as  to  suit  any  size  article  that  would  want  to 
be  turned.  I  have  shown  the  cover  fixed  in  this  kind  of 
chock  with  the  cover  reversed  from  one  side  to  the 
other.  Fig.  1  shows  the  cover  fixed  for  turning  the 
ontside,  fig.  3  for  turning  the  inside.  Fig.  3  is  the  best 
way  to  commence  turning  the  cover  first,  for  this  reason : 
By  taming  oS  the  rim  so  as  to  fit  the  bore  of  cylinder 
first,  when  reversed  it  can  be  fixed  as  shown  in  fig.  1  by 
the  rim,  and  then  the  outside,  likewise  the  face  of  cover, 
can  be  turned  off  and  finished,  bnt  if  fixed  as  in  fig.  1 
first,  when  reversed  as  shown  in  fig.  2  in  tightening  the 
jaws,  it  would  be  apt  to  make  a  mark  where  the  jaws 
oome,  so  that  fig.  3  would  be  the  best  position  to  hold 
it  first,  fig.  1  next.         J.  C.  Molton. 

A  FOUR-WHEELED  TELOCtPEDE. 

[346]  Sn, — I  inclose  photograph  and  description 
of  a  light  four-vrheeled  velocipede  which  I  have  had  in 
use  for  twelve  months,  and  from  which,  doriug  that 
time,  I  ^ave  derived  much  pleasure  and  benefit.  I  may 
state  that  I  had  it  oonstmcted  by  a  friend  in  the  busi- 
ness, therefore  if  any  credit  is  due  I  do  not  at  all  claim 
it.  The  material  used  in  its  oonstructioa  is  chiefly 
good  ash ;  with  the  exception  of  the  crank  axle,  very 
Uttle  iron  is  used.  The  Tnieels  are  all  30in.  in  diameter, 
with  bent  ash  rims,  and  hooped  with  leather  instead  of 
iron.  I  give  preference  to  the  leather  on  accoant  of 
its  being  lighter  and  almost  noiseless.  The  hind 
wheels  are  ti^e  drivers,  the  front  ones  being  used  to 
steer  by.  The  crank  sJtle  is  made  of  (in,  round  iron. 
The  cranks  are  4iin.  throw,  and  placed  at  quarter 
centre.  There  is  a  ratchet  on  the  nave  of  each  driver, 
so  that  the  working  parts  remain  at  rest  in  going  down 
hill.  The  ratchets  are  made  in  the  form  of  hoops  with 
the  teeth  inside,  and  pnt  on  the  naves  like  ordinary 
rims.  The  catches  work  inside  those  ratchets  and  fall 
into  the  teeth  by  their  own  weight — no 
spring  being  required,  and  eonsMinpntiy 
no  ricking  noise.  The  material  nt  frntae 
is  IJin.  by  lin.  Bent  ash  ellijiUcai 
springs  are  nsed,  liin.  by  Jiii.  Tlie 
ellipBe  is  Idin.  by  lOin. ;  one  aide  is 
secured  to  the  frame,  and  the  otbcr  Hide 
has  the  ends  left  about  lOin.  upEirt ; 
across  this  space  is  secured  a  stroTii; 
leather  strap,  upon  which  is  }Ah\  lLi> 
seat.  These  springs  are  by  for  t.tx.  l.L^^t 
and  lightest  which  I  have  evi^r  n-.fjir 
The  propelling  is  done  by  C'■''^lunry 
hand  and  toot  levers.  The  whoU-  \iiii;h  t 
a  little  under  571b.  With  respwa  t:i 
speed,  though  the  drivers  are  small,  I  <  uu 
easily  run  a  mile  in  six  minutes,  ri>.>.  ■ 
for  a  long  journey  I  find  that  si 
an  hour  is  ample,  if  health  and  >  .ijiiI<  . 
are  to  be  attended  to.    I  look  npiti  tii> 

Telocipede  as   giving   a   most    plou^urii 

and  valuable  means  of  exercise,  iiuil  1  ~  ~~^ 
think  it  will  be  acknowledged  that  any  exercise  taken 
in  due  moderation,  and  continued  for  a  length  of  time, 
is  far  more  beneficial  to  the  human  system  than  such 
exercise  taken  severely  and  of  short  duration.  Such  a 
consideration  as  this  compels  me  to  advocate  It; M 
velocipedes,  twuM  drivers,  and  moderate  speeds. 

J.  Hastings. 

BICYCLE  BIDING. 

tU7]  Sib, — ^Kow  the  dark  evenings  are  approach 
isg,  will  yon,  through  your  valuable  paper,  allow  me  to 
impress  upon  my  brother  bicycle  riders  the  necessity 


remarks  apply  especially  to  those  gentlemen  who  possess 
bicycles  with  mbtier-tired  wheal*.  I  have,  for  the  last 
two  months,  been  using  the  "  Phantom  Wheel "  with 
rubber  tire.  It  is  very  comfortable  to  tide.  Its  merits 
are  faithfully  represented  in  the  pamphlet  published 
by  the  manufacturers. 

I  cannot  agree  with  a  remark  made  by  one  of  your 
correspondents,  "  That  it  is  better  to  sit  well  back." 
To  ride  a  velocipede  properly  yon  must  sit  upright ;  if 
the  saddle  is  pnt  far  back  on  the  spring  it  compels  the 
rider  to  lean  forward,  which  looks  very  ugly,  and  if 
persevered  in  will  prove  injurious.  I  know  a  youth 
who  walks  quite  in  ue  present  Orecian  Bend  fashion, 
and  his  deformity  (I  call  it)  was  produced  by  constant 
bicycle  riding  with  the  saddle  too  far  baok  on  the 
spring ;  bnt  I  trust  to  see  him,  and  many  others,  shift 
their  saddles  and  avoid  this  bad  habit.  B.  L. 


SHORTHAND. 

[948]  Sib,— Except  to  the  few  readers  of  the 
Enolisr  Hsohakio  who  are  shorthand  writers,  the 
discussion  which  yon  have  printed  on  Pitman's  and 
Lewis's  systems  of  shorthand  must  be  nuintelligible. 
Only  those  who  have  a  knowledge  of  the  alphabets  of 
the  two  systems  can  understand  the  rules  for  writing 
which  Mr.  Qrierson  has  quoted  from  them.  I  think  it 
is  possible  to  give,  in  few  words,  an  impartial  descrip* 
tion  of  the  aIpAa&«tf  of  the  two  systems.  I  vrill  try.  If 
I  succeed  to  yoor  satisfaction,  Mr.  Editor,  I  shall  be 
obliged  if  yon  will  allow  your  readers  also  to  see  my 
attempt. 

Writing  is,  professedly,  a  representation  of  the 
found*  of  the  words  we  speak.  Thus,  we  begin  the 
word  paper  with  the  letter  p ;  the  first  letter  in  tound  is 
•,  etc.,  becanse  the  letters  p  and  •  are  appropriated  as 
the  representatives  of  the  sounds  we  make  at  the 
commencement  of  these  words.  In  the  use  of  the  con. 
sonants  we  are  tolerably  consistent.  We  do  not  write 
t  when  we  speak  t,  nor  p  when  we  speak/,  though  we 
do,  in  some  words,  use  pk  for  /.  We  want  six  more 
consonants  to  complete  the  English  alphabet,  namely, 
types  for  the  italicized  letters  in  0fcnmp  (corresponding 


to  the  heavy  or  vocal  pronunciation  of  this  letter  in 
jump),  the,  vision  (or  mK,  the  sound  oonceming  which 
Mr.  Grierson  asks,  "how  often  is  it  required  ?  ")  tliin 
(which  is  as  simple  a  sound  as  the  first  in  tin),  then 
(as  simple,  or  single,  as  d  in  dtn),  and  sin^  (a  single 
sound  of  the  nasal  class,  made  at  the  throat). 

But  when  we  come  to  examine  the  vowel  sounds,  and 
the  letters  we  empl°y  to  represent  them,  all  is  con- 
fusion, arising  from  Uie  inefficiency  of  the  alphabet  of 
vowels — s,  f ,  J  p^  It.  Everyone  will  give  the  same 
Bound  to  the  Utte'r*  P  ■»  P  ">  U'b  ^°'^  VP-  '"'* !«'  "•* 
syllable  er  be  ^liei  ""*  "**  sound  of  o  is  altered  from 


pap  er,  to  pa  (pay)  per.  Every  single  vowel  ^'pe 
changes  its  sound  many  times  in  different  words ;  as 
mate,  matt  fall,  want,  father ;  me,  met.  I  need  not  carry 
the  reader  through  all  the  changes  which  may  be 
rung  upon  the  five  vowels.  The  same  thing  occnrs 
with  the  double  vowels.  The  diphthong  on  has  differ- 
ent sounds  in  aomd  and  Joume$ ;  so  in  people  and 
Otorge. 

Now,  the  difference  in  the  alphabets  of  the  two 
systems  is  this:  Pitman's,  or  "Phonography,"  gives 
a  shorthand  character  for  each  of  the  useful  consonants 
in  the  English  alphabet,  that  is,  for  b,  d,  f,  g  (as  in  go, 
never  used  for  the  first  letter  in  gender),  h,  j,  k,  I,  m,  n, 
p,  r,  f,  t,  V,  w,  y,  M,  (18) ;  for  the  six  consonants  ennme. 
rated  above ;  a  distinct  sign  for  each  long  and  short 
vowel  (12),  as  in  rather,  Uither ;  mate,  met,  Ac.,  and  for 
the  four  cUpthongs  i,  «,  on,  oi,Mm  bind,  (in  which  i 
represents  a  sound  different  from  that  in  M«),  tone, 
(different  from  tun),  bound,  boil. 

We  hare  thus  in  Phonography  an  alphabet  of  forty 
letters,  which,  when  written,  represent,  without  defect 
or  mistake,  the  very  sounds  we  utter  in  speaking 
English.  If  anyone  should  complain  of  the  number — 
that  it  is  a  large  unwieldy  alphabet — ^his  complaint  lies 
a^iaiust  our  language  for  being  so  rich  in  sounds.  It 
will  be  observed  that  the  letters  e,  q,  x  are  not  included 
in  the  phonographic  alphabet.  They  are  omitted 
because  they  are  not  wanted.  C  is  represented  by  k 
in  cat,  by  s  in  eMy,  and  by  ik  in  eociai.  Q,  with  its 
following  u,  is  represented  by  kw ;  and  s  is  either  kt, 
as  in  extant,  or  kt,  as  in  exact. 

In  Lewis's  system  there  is  no  such  alphabet  of 
sounds,  and  I  must  deny  the  correctness  of  the  term 
"phonetic,"  as  applied  to  it.  He  gives  a  shorthand 
character  for  each  ol  the  twenty-six  letters  of  the 
common  alphabet,  with  additional  signs  for  th  in  them, 
th  in  the,  and  eh  in  cheap ;  and  leaves  unprovided  with 
signs  the  sounds  in  pleMure,  breatA,  wronp.  His  al- 
pkuibet  thus  contains  but  twenty-six  useful  letters  to 
represent  forty  sounds.  These  consist  of  the  twenty- 
three  useful  letters  of  the  common  alphabet  (e,  q,  and  x 
being  unnecessary)  and  the  three  consdnants  just 
enumerated. 

As  for  the  numerous  sounds  which  the  five  vowels, 
a,  e,  i,  o,  a,  represent,  he  leaves  the  writer  to  employ 
them  as  they  are  nsed  in  the  common  spelling,  or  omit 
them  altogether. 

Hence,  the  reading  of  Phonography  is  so  eafy  that 
it  is  impossible  to  make  a  mistake  when  it  is  correctly 
written ;  and  ttie  reading  of  Lewis's,  and  all  the  other 
common  systems  of  shorthand,  is  so  difficult  that  the 
deciphering  of  them  has  passed  into  a  proverb  to 
ifusion. 


express  uncertainty  and  confi 


Isaac  Pitiiah. 


IGNITION  BY  ELECTBICITT. 

[349]  Sib,— I  taw  an  enquiry  a  short  time  tinoe 
in  our  paper  about  igniting  gas  by  electricity.  Per- 
haps the  enclosed  cutting  from  the  American  rMknolo- 
giit  will  afford  some  of  the  information  "  W.  H.  B." 
asked  for: — The  idea  of  using  electricity  to  ignite 
inflammable  substancoa  or  explosive  compounds  is  not 
new.  Lightaing,  which  is  nothing  but  an  electric 
discharge  on  a  large  scale,  produced  in  n  ature's  labo- 
rator}',  has  effected  this  from  time  immemorial.  The 
ignition  of  alcohol,  ether,  gunpowder,  Ac.,  by  the  elec- 
tric spark,  is  one  of  the  oldest  experiments  in  this 
branch  of  physics,  and  during  the  last  one  hundred 
years  has  u>rmed  one  of  the  standard  experiments  in 
the  philosophical  lecture- room. 

Electricity  produced  by  friction  was  proposed  and 
practically  applied  to  the  lighting  of  gas ;  the  small 
amount  developed  when  the  feet  are  rubbed  on  the 
carpet  in  a  very  dry  room  is  often  sufficient  to  charge 
the  person,  so  that  by  touching  the  gas  jet  a  small 
spark  will  appear,  which  will  ignite  the  gas  readily  if 
the  latter  be  turned  on  to  a  proper  degree.  Many  de- 
vices have  been  contrived  for  the  development  of  this 
frictional  electricity.  Thirty  years  ago  machines  were 
made  in  Groningen,  Holland,  with  a  glass  disc,  the 
whole  being  enclosed  in  a  glass  case,  nearly  hermeti- 
cally closed,  and  prorided  with  chloride  of  calcium  or 
other  hydroscopic  substance,  which  would  absorb  all 
moisture,  and  thus  keep  it  dry,  so  as  to  ensure  the  ob- 
taining of  a  spark  in  oU  states  of  the  weather.  Bat- 
chelder,  of  New  York,  patented  a  small  friction  ma- 
chine, which  was  hidden  in  the  ornamental  globe 
attached  to  the  lower  central  part  of  a  chandelier. 
When  the  gas  was  turned  on,  and  a  knob  which  rotated 
in  an  inside  disc  or  vulcanite  three  inches  in  diameter 
was  turned,  a  spark  was  conducted  to  the  burners  and 
the  gas  was  ignited.  Vance,  of  New  York,  invented  a 
gas  lighter  in  which  a  similar  machine  was  placed 
above  the  handle,  and  turned  by  means  of  a  small 
handle.  The  insulated  metallic  rod  attached  to  the 
lighter  was  thus  charged,  and  \rhen  brought  against  the 
gas  burner  it  emitted  a  spark,  thus  lighting  the  gas. 
Cornelius,  of  Philadelphia,  patented  a  small  cup,  lined 
inside  with  silk,  and  closed  with  a  stopper  of  vulcanite, 
the  whole  being  attached  to  the  gas  brocket.  When 
the  gas  was  turned  on  and  the  vulcanite  stopper  lifted 
out  of  the  cup,  friction  enough  was  produced  to  deve- 
lope  an  electric  spark,  which  was  conducted  to  the  tip 
u(  the  burner  by  means  of  a  small  insulated  metallic 
chain.  In  1880  Van  der  Weyde,  of  New  York,  pre- 
sented to  the  Smithsonian  Institution,  at  Washington, 
a  simple  syringe  of  vulcanite,  which,  by  sliding  the 
piston  along  the  interior  of  its  cylinder,  produces  elec- 
tricity enough  to  do  the  same  thing.  It  was,  in  fact,  a 
small  and  very  convenient  instrument  for  developing 
small  amounts  of  electricity  for  experimental  pur- 
poses. 

In  1863  Wesolewski  patented  a  very  neat  and  very 
small  frictional  machine  of  vulcanite,  in  which  a  lamp 
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contaiiiiiig  bisalphide  of  carbon  vae  lit  by  a  >park,  the 
lattar  ■obatonc*  having  been  found  to  be  more  eiuily 
i^ted  in  thki  way  thui  any  other  liquid.  The  bloe, 
aoa-laminoDS  Same  of  the  bisulphide  served  to  liflht  a 
candle  or  lamp.  Bat  the  odoor  oi  this  oompouud  in  bo 
oflensive  to  most  persons  that  the  apparatns  had  a  very 
limited  sale,  althoogh  it  was  pnshed  most  vigorously. 
The  inherent  oncertainty  of  all  methods  of  obtaining 
eleotrioity  by  friction  caased  this  agent  to  be  abandoned 
by  the  knowing  ones,  and  the  voltuo  battery,  induction 
sparks,  or  magueto.eleotricity  was  snbstitated  fox  it. 
llitely,  however,  there  has  been  prodneed  a  small 
frictional  machine,  made  entirely  ox  rtilcaniaed  india- 
rubber,  and  hermotieally  enclosed  in  a  casing,  which 
also  contains  a  condenser  of  the  same  matenaL  By 
giving  the  handle  half  a  dozen  tarns,  a  strong,  snapping 
^lark  appears  between  two  conducting  wires  which  pro- 
ject from  the  apparatus.  The  machine  may  be  had  of 
diAara&t  slates,  the  smallest  size  not  being  larger  than 
a  common  paper.ooUar  box,  and  of  about  the  same 
sh^M.  The  large  size  has  the  same  general  form,  a 
slice  of  a  cyL'  uder,  and  is  one  foot  in  diameter,  and 
three  or  foar  inches  thick.  It  is  now  extensively  used 
for  iyiiting  gunpowder,  nitro-glycerine,  ^.,  in  blasting 
and  "iiTi*''fl  operations.  W.  U. 


miCIWYISa  THB  OIBOLE  APPBOHMATBLy. 

[230]  Bis, — There  mnst  be  many  ways,  equally 
simple  and  much  more  exact  than  any  lately  described, 
for  obtaining  with  raler  and  compasses  alone  the 
api^roKimate  length  of  a  given  entire  droumfereace, 
or  ali^ot  puts  tiiereof.  .Thus,  Hntton  erects  at  the 
ends  oi  a  diameter  two  perpandienlars,  one  =  3  radii, 
the  oUwi  =  tan.  SIT,  and  the  Una  joining  their  tops  is 
within  a  handred-thoosandth  part  near^  =  the  semi- 
oircomterenoe.  But  I  conceive  that  the  real  pro- 
blem, to  be  usefully  solved,  most  apply  to  every 
arc,  whether  commensurable  with  the  drcnm. 
ference  or 'not;  and  comprises  three  cases.  1.  To 
ify  particularly  any  given  arc.  2.  To  lay  off  on  a 
given  oirole  an  are  practically  of  a  given  leiigth ;  and 
3,  to  coostraot  an  are  sabtaiiding  a  given  angle,  and 
practically  of  a  given  laigth.  For  the  first  of  these  I 
venture  to  doubt  if  the  following  has  been,  or  will 
soon  be  surpaaaed.  It  is  probably  new,  being  derived, 
but  considerably  improved,  from  two  invented  and 
poblishsd  as  new  by  Professor  Ropkine  in  1867. 


longer  and  quicker,  becoming  at  least, Benoe— I 

SSO 

choose  the  fraction  .2  of  D  E,  to  reduce  error  on  the 

whole  throughout  all  possible  arcs. 

Mr.  Drach's  vei-y  curious  discoveries  were  not  pro- 
posed, I  concaive,  as  geometrical  approximations,  but 
as  aritbmc^tinAl  abreviations  of  the  process  of  multi- 
plying or  dinding  by  3°14159366,  ic.,  for  which  they 
are  surely  moat  remarkable,  and  up  to  these  first  nine 
or  twelve  figures,  very  usefiU.  In  fact,  he  represents 
the  above  nine  by  a  combination  of  factorn  thatcontain 
but  five  eigmfloant  figures ;  thus  (3  —  -3008007)  x  1-05. 
Pushing  the  principle  farther,  he  shows  how  the  eCTeet 
of  these  twelve,  3'U159265359,  may  be  got  from  the 
same  6,  and  two  more,  namely,  adding  (3  -  -008007)  x 
'000a0000012.  This  is  perhaps  the  limit  of  utility  ;  bat 
if  oxaotnesB  to  16  decimals  (that  is,  to  a  thoasandth  of 
a  hairbreadth  in  theoireomferaiaecrf  the  earth)  should 
ever  be  needed,  he  oktaius  it  by  one  figure  more,  sub- 
trading  from  the  iMt  factor  -aiWMMllOOOa.  The  ex- 
tensiooaliekaa  ooaitived  beyond  this,  to  18  and  to  31 
deciaaiB,  asavniderfttllj  cnrions,  and  that  is  all;  but 
we  miMf  remMnber  the  arithmetical  processes  are 
abridgad  in  msmA  proportion  to  this  redaction  of  the 
number  of  agniflcant  figures,  or  rather  of  figures 
above  miity.  E.  L.  O- 

P.  S.^As  ^  as  the  above  number  is  quoted  at  all, 
it  sliooU  be  urecUy  S-ltlSg-iGoSMitVOS^St^.  Though 
the  ITtfa  and  Uth  places  might  be  01  without  greatly 
affecting  Booiatv,  the  sixth  must  not  be  a  1,  as  twice 
printed  in  Ub  Proctor's  letter. 


Given  the  arc  .\  B,  whose  centre  is  at  C.  To  lay  off 
on  the  tangent  A  G  its  approximate  length.  Bisect 
the  are,  and  bisect  again  the  half  next  A,  by  the  secant 
C  D,  meeting  the  tangent  at  D.  Draw  the  chord,  B  A, 
and  produce  it  to  fi,  so  that  A  E  ==  half  of  B  A.  Join 
E  D,  and  make  D  F  =  two  elevenths  of  D  E.  (This 
division  is  only  necessary  in  the  case  of  very  large  arcs, 
approaabing  a  semicircle,  or  at  least  a  qualdrant.  For 
any  under  an  octant  there  will  be  no  sensible  differenoe 
if  D  F  be  as  little  as  an  eighth,  or  as  great  as  a  quarter 
of  D  E).  From  F,  with  radius  F  B  strike  an  arc  B  G, 
which  will  cut  from  A  O  the  required  length. 

The  error  is  positive,  or  A  O  longer  than  the  arc, 
when  this  is  a  quadrant  or  anything  less ;  but  at  some 
arc  I  have  not  determined,  between  90'  and  180°,  the 
error  vanishes ;  and  for  arcs  approaching  a  semicircle 
this  is  reversed,  or  the  line  A  u  too  short,  the  defect, 
however,  barely  reaching  a  ten-thousandth  in  the  ex- 
treme case  of  rectifying  a  whole  semicircle  by  one 
operation.    By  distinct  calculations  I  find 

The  atror  in  19'  =   +  aboot  3,b00,000  of  the  arc. 
1 


If 

„    inSO*  = 
„   in<S»  = 
„   in60°  » 

„  ingo'  = 

+     650,000 

1 

*l 
»f 

+  127,000 
1 

-1-  41,000 
1 

„ 

+     160,000 

„       „    in  ISO'  =     „     —        9,i00         „ 

The  beauty  of  the  method  is,  that  whereas  in  other 
reotiflcationfl,  as  for  as  I  know,  however  "small  tbe 
error  for  arcs  of  small  carvaturo,  it  constantly  in- 
creases with  their  angle,  and  at  length  so  rapidly  as  to 
make  the  mle  applicable  only  by  dividing  them  and 
taking  their  half  or  quarter ;  it  here  ceases  to  increase, 
reaches  a  maximam  for  some  arc  between  45°  and  90°, 

_1 

probably  never  reaching  30,000 ;  and  then  so  decreases 
with  further  increase  of  curve  that  the  quadrant  is 
rectified  more  truly  than  an  octant.  In  still  more 
curved  arcs  it  decreases  to  nothing,  passes  to  the  oppo- 
site side,  and  thus  barely  reaches  a  sensible  amount 
for  any  arc,  even  np  to  a  aemicirclfi.  For  arcs  below 
60°  the  errors  wonld  bo  even  less  if  we  made  D  F  = 

^  D  E,  and  tlio  positive  maximum  be  less ;  but  as  it 

Atonld  oeeor  at  a  lower  arc  the  change  of  sign  would 
»e  at  a  point  below  90",  and  the  negative  error  increase 


THE  SATELLITES  OF  URANCS. 

[361]  SiK, — I  have  eadenvonred  to  comprehend  the 
movements  of  these  bodies  as  described  in  astronomical 
books,  but  I  cannot  snoceed  in  making  the  data  given 
by  Sir  W.  Herschel  agree  with  certain  statements  of 
other  excellent  observers  of  these  distant  bodies. 

Sir  W.  Herschel  in  1798— the  epoch  of  the  ascending 
node  in  long.  1C5' — ^fosnd  the  pbuie  of  their  orbits  to 
lie  81°  south  preceding,  and  79' north  following.  These, 
in  our  modem  method,  wonld  be  Pos.  a  189°  and  11°; 
this  would  make  the  inclination  to  the  ecliptic  about 
80'  on  the  W.,  and  100°  on  the  B.  side  reepectively. 
He  had  previously  found  the  motions  to  be  retrograde. 
Now  when  half  a  revolution  of  Uranus  had  been  per- 
formed— say  in  1840 — the  ecliptic  would  be  similarly 
inclined  to  the  circle  of  declination  on  the  other  side,  so 
that  near  the  descending  node  the  plane  of  the  orbits 
wonld  be  inclined  about  10°  to  the  meridian,  in  Pos.  = 
170'  and  350'.    In  figs.  1  and  2  the  apparent  orbits  are 


ing  to  the  carafnl  examination  oi  some  "bittBi« 
I  found  no  trace  of  acetic  acid  by  optical  aeuljH  l 
saw  some  isolated  cells  of  Tanda  and,  iMxrib  vi 
late,  a  goodly  number  of  bacteria  and  vibnons,^ 
appeared  to  be  in  the  liveliest  condition.  Utitt 
|th,  tc.,  the  spectacle  was  most  edifying  and  ^f^ 
i; 

CitSUt^VD  GALVANIC  BATTER! 

[9B3  aaiti-There  would  seem  to  be  aflat  as 
your  mnilww  an  error  as  to  the  name  of  tin  sis, 
of  tha  ao-aaUed  "  gravitation  "  galvamc  batten. 

*' Whoiiisin  a  name  ?"  will  not  hold  in  tliuss:, 
for  tbe  mistake  has  already  caused  a  miscoon^Kaa 
tbe  mind  of  at  least  one  eorreapondent.   T^  h^ 
should  be  Callaud  not  Calland.     In  the  yesr  l^ii- 
land,  of  Nantes,  called  the  attention  of  iitf.si 
Aciulemy  to  his  new  battecy,  in  which  tlu  fxaK 
waa  obaeut,  and  the  Isolds  mas  kap4  froa  waa  '■! 
"  superpoailien."    Tante,  of  Beaavaia,  tka^j' 
the  wondaaW  .aattf  wninal  alaaji.  «£  Btam^l^ 
dnl,  hit  nyosi  tlwaaaw  idea  son*  Mbc  Ins  W. 

Batbtheaa  iaveuton  requiring  electrvamiir 
doclMiprk  OMiion,  hod  not  to  tronble  OmiimMI 
the  gnst  objfldUon  to  this  battery — tJkatfeweu 
not  b^4lutlfm.{  otherwjaa,  it  is  atRmger,  k  ^, ' 
and  OMB  J«MBlphate  of  oopper  thjui  Dajb^ 


shown  as  projected  on  tk»  meridian,  the  stroag  lines 
denoting  the  plane  of  the  orbits,  the  thin  lines  the 
meridian  and  circle  of  declination,  and  the  dotted  lines 
the  eoliplic.  The  arrows  indicate  the  direction  of  the 
motion  of  the  satellites  (as  I  snppaae)  in  the  half  of 
their  orbits  nearest  the  earth  at  the  nodes.  A  tele- 
scopic view  is,  of  ooune,  obtained  by  an  upside-down 
view  of  tha  figures. 

Now,  in  1851-2 — when  the  appai«it  JmiHintinn  was 
on  the  some  side  of  the  meridian,  as  in  fig.  2 — Mr. 
Lassell  observed  the  satellites  at  their  greatest  efamga. 
tions  to  be  in  Pes.  =  82^' sooth^recediug,  and  north 
following,  say  187i°  (^<1  7i°.  Uow  does  this  agne  with 
their  discoverer's  eonclusions  ? 

Mr.  Hind,  in  "  Solar  S^-stem,"  p.  121,  says  that 
Miidler  found  the  axis  of  the  planet  inclined  at  an  angle 
of  15°  26'  to  the  circle  of  declination,  1843,  Sept. 
28 ;  but  whether  the  N.  pole  was  N.  of  this  circle,  or 
between  it  and  the  ecliptic  is  not  stated. 

I  shoald  feel  grealtly  indebted  to  Mr.  Proctor, 
"  F.R.A,3.,"  "  Omierou,"  or  any  other  oompeteut 
astronomer,  who  would  kindly  help  me  to  understand 
these  matters.  Etodiant. 

MICBOSCOPIO  BXAMINA'nON  OF  ALE. 

[252]  Sib, — It  may  interest "  John  Barleycorn  "  to 
hear  tLat  I  devoted  a  few  spare  minutes  the  other  cven- 


HAIOIOTH. 

[SS43     Sa«— Tonreonaapoad^te 
"Oceola"a(B,I  think,  in  error  in  ra^ud  totted 
ments  about  the  non-existence  ot  a  xDaauBsft  itf 
in  Great  Britain.     There  is  a  ftffttt  tklttm  i\ 
mammoth  in  the  Natural  History  Dq>artisat  <i!a 
British  Museum,  and  several  parts  of  aauthsr  tkaOL 
together  with  a  specimen  of  the  hair,  whld  ni  ka 
embedded  tatc«.    I  woald  adviaa  **  Becnardio  "  to  nft 
the  British  Mnseum  (if  he  hasmotalreailjr  daapio).ai 
I  have  no  doabt  he  will  be  as  rnnch  plaued  vb  ow 
Engliah  apauimeu  as  with  aqy  to  ke  seen  on  theCaaft- 
neni. 

As  AuodATS  ov  KiKO's  CotXMta,  Lomos. 


THB  FIELD  JQILSB- 

[255]     SiB, — Permit  me  to  cotrtct  a  stilamCTit  in 
your  last  issue  regarding  the  "Tiald"  boileT,  wbicU  is 
likely  to  mislead.    After  having  (tatei  that  upiuds 
of  60,000  "  Field "  tabes  are  now  at  wotk  ia  thi« 
conatry,  yon  say  : — "  They  are  not  likely,  howevw,  t» 
be  generally  adopted  tor  factory  and  other  niet,  Tkaa 
more  liability  and  neglect  exists."    In  answer  to  t^ 
statement,  will  you  allow  me  to  stale  that  qnsi^  y. 
870  "  Field  "  boilers  have  been  made  uf  to  dsLr  a 
this  country,  and  with  few  ezceptiona  are  iH  ta^^' 
for  factory   pnrposea  ?    The    number  ol  tAs  W 
boilers  mentioned  above  do  not  indnda  ^atmitlf 
Mesars.  Merryweather  *  Sona  for  their  nUi* 
gteam  fire  engines,  as  they  have  the  tiis^^ 
employing  these  boilers  for  that  partiakr/4* 
In  addition  to  this  I  may  mention  ttet  i  ^y* 
number  of  "  Field  "  boilers  are  made  adrtJu^ 
amounting  to  about  ten  timeathe  nimlraiikbntt 
England,  one  firm  alone  having  tamiiiitasa;* 
150  boilers  a  year  during  the  last  few  yon 

I  trust  that  this  statement  nu^  salid;  T»^ 
your  numerous  readers  that  the  "  Field '  ^eief 
safe  and  reliable  for  all  stationary  ul  It"* 
purposes  aa  any  other  boiler.  lism  0U2^ 


THE  INDDCTOBIUM.— mON  XH  BARESO^ 

[256]     SiB,— Your  readers  owe  tt<.^v.  ta  "Ii* 
torium  "  for  his  description,  p.  472,1  even  tk**^  ' 
mode  of  constmction  described  be  well  known.  Vm 
he  wonld  find  it  less  trouble  to  ^ass  tha  win  tkn9 
the  melted  paraf&n  while  winding.     It  is  vei;  o^ 
done  by  fitting  a  cover  to  the  veswl,  in  whick  fff 
shaped  holes  or  rollers  are  provided  at  extreme  on" 
sides  ;  and  also  a  frame  carrying  a  roUe^r.  w^ek  y 
to  the  bottom  of  the  vessel,  which  is  then  pla£eda>t 
away  as  is  convenient  over  a  regulated  gas  borsei.  ^ 
wonld  find  it  an  improvement,  also,  to   tnci«a»  • 
diameter  of  his  diacs  gradnally  from  the  eitds,  the  ifa* 
of  the  coil  being  brought  to  that  of  the  cones  of  ti 
magnetic  force  generated  by  the  primary. 

In  reply  to  his  question,  I  have  not  particaltf' 
measured  the  vacuum  my  Tate's  pump  givc« ;  I  «£.' 
know  that  it  has  answered  the  purposes  I  have  ssd  - 
for  better  than  other  forms. 

In  r^ly  to  Mr.  Preston,  p.  497, 1  think  ha  is  ciaio* 
as  I  have  no  doubt  that  the  inner  turns  of  the  secooiai? 
are  by. far  the  most  effective;  as  the  outer  oru-^^' 
creaae  in  length,  their  resistance  is  increased,  and  t^ 
foMa  is  need  up  in  overcoming  it,  and  as  the  force  ttnJ 
diminiBbeg,  also,  the  useful  effect  is  much  loweivd ;  tlu 
real  objection  to  great  lengtii  is,  of  coarse,  the  incnaia 
primary  and  resistance  to  the  battery,  and,  therebd 
greater  battery  power  is  required. 

Will  Mr.  Jarman,  p.  447,  say  wherever  he  got  irt 
from  containing  05  per  cent,  carbon,  as  it  vroiud  be  i 
great  cariosity,  as  it  ia  about  ten  times  the  nsoal  uK 
portion? 

"The  figures  of  cost  given  by  "  Ompga,"  p.  49*,  as  co« 
paring  die  Bunsen  and  Slater's  iron  cell,  ilifTer  <><3 
siderably  from  my  results,  but  I  am  unable  to  efimpu 
them,  because  tlie  conditions  are  unknown  in  his  rs^ 
and  so  much  depends  on  the  actual  strength  of  xh 
acid,  and  accurate  results  can  only  be  obtained  >i 
working  from  the  equivalents  of  the  material-', 
rather  suspect  "  Omega's  "  nitric  acid  vras  weak,  a 
this  alone  can  explain  the  difference  in  the  amonnt  o 
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(7ork  if  the  meftsare  capacitj  of  the  cells  mts  the  same. 
Ot  eonrse,  independent  of  local  action,  line  irill  con- 
sume faster  than  iron,  as  its  eqnrralcnt  is  82'6 
i^inst  38. 

Another  matter  io  that  the  comparison  is  not  a  fair 
mo  for  another  reason — viz.,  that  equal  numbers  of  the 
;eU9  are  osed ;  now  24  cells  are  very  greatly  in  excess 
}f  the  nomber  vhich  can  be  adTantageoasly  need  to 
leoompoae  water,  or,  more  eorrectly,  dilate  aoid ;  and  as 
the  eleotro-motiTe  force  of  the  Bnnsen  i*  the  highest, 
this  tells  most  against  that  battery. 

With  "  Omega's  "  other  remarks  I  entirely  agree ;  and 
I  may  add  that  the  electro-magnetic  engine  for  nse 
nith  which  the  battery  was  mamly  devised  is  a  Tery 
exo«Uent  And  powerfol  form.  Siexx. 


EXTMOTS   FSOH  OO&BESPOITDEHOE. 


AK  "BNOLISH  iniCHANIO"  SOCIETY  FOB 
LONDON,— "Tometer"  says:—"  I  am  much  sorprlsed 
and  grieved  to  find  that  there  are  so  little  hopes  of  a 
Mechanics'  Mutual  Improvement  Bocietv  being  esta- 
bUslietf  hare  in  London.  I  should  have  thonight  there 
mast  be  sabacrUiers  enoogh  to  form  a  hundred  societies 
such  as  that  proposed  by  a  eorrespondent  a  few  months 
ago.  I  believe  If  a  meeting  were  held  there  would  be 
[ileaty  ot  attendants,  but  very  few  care  to  write,  as  they 
seem  all  to  think  '  there  will  bo  plenty  of  others  write 
withoot  me,'  and,  therefore,  nana  write  :  so  the  thing 
drops.  I  really  do  hope  something  wiU  be  done  in 
refereoee  to  tiiis  important  subject,  and,  I  shoold  say, 
the  •eo>m  the  better." 

ASTBONOmOAI.  NOTK8.— I  trust  the  "  Fellow  of 
the  Boyal  Astronomieal  Sooioty  "  win  not  be  moved  by 
Mr.  Frith,  or  any  .one  else,  to  falter  in  glvtog  ua  hisOdnd 
and  valued  "Notes."  Ijti  Um  be  assured  thtt  there 
are  lots  o(  iiniet-going  tallows  like  mymlf,  who,  thoufh 
Ihtf  mm  not  arprtu  it  as  I  do  now,  enjoy  those  ••  Notes  " 

£iirtioidariy,  and  scan  them  always  vritli  keen  apfreclo. 
on. — Snni,. 

MECHANICAI.  MOVEMENTS.- This  part  of  our 
paper  is  very  interesting,  and  I  have  no  doubt  whea 
it  is  ooapleted,  it  wSlgo  into  the  form  of  a  book.  True, 
the  EsoLiau  Mecbakic  itself  is  a  convenient  "book," 
size  (not  too  big),  btft  still  the  "Mechanical  Move- 
nionts  "  wonld  form  a  nice  neat  volume ;  and  some  of 
the  more  attractive  items  could  be  expanded  by  a 
system  of  notes,  copious  and  explanatory,  and  a  full 
index  would  (as  ever)  make  the  book  complete.— 
QnnL. 

MIRAGE.— Mr.  W.  L.  Carpenter,  writing  to  NatiiTc, 
meutiona  a  mirage  wliich  occarred  on  the  coast  of 
Portugal,  on  the  same  day  as  iMe  remarkable  one  seen 
in  the  Firth  of  Forth,  July  23  :  — "  A  reference  to  my 
j  onmal  shows  me  that  on  the  same  day  we  were  dredging 
on  the  Portagaese  coast,  within  sight  of  the  FeriUioe 
and  Berlinga  Islands,  about  forty  mUes  north  of  Lisbon. 
The  bearings  of  these  islands  and  their  exact  distance, 
calonlated  by  tlw  aid  of  the  known  height  of  the  light- 
house, gave  us,  of  course,  an  exact  position,  wliich  our 
'  dead  i«ckoning '  also  confirmed.  Several  solar  ob- 
servations, both  for  latitude  and  longitude,  were  taken 
by  two  of  the  ofBoers  daring  the  day,  both  of  whom  always 
arrived  at  the  same  result,  but  this  was  so  widely  dU- 
f eront  from  our  position  as  previously  determined  by  two 
other  methods,  tliat  we  were  forced  to  the  eonolusion 
tliat  there  was  a  very  false  horizon.  It  was  the  only  In- 
stance of  the  Itind  daring  the  month  I  was  at  sea." 

ANTMPROVEMHNTIN  OALVAKIO  BATTEBIB8.— 
Mr.  "W.  Poole  LevisoB,  of  CaaAridge,  Mass.,  in  a  letter  to 
the  Juumol  of  tht  Aankltn  iMtitate,  aavs:— "In  the 
spring  ot  law,  wliile  maUng  use  of  a  small  bichromate 
of  potash  battery,  I  disoovered  that  theaddttioa  of  nitric 
acid  t&the  mixture  of  potassic  bidironuite  and  solphuiio 
acid,  eontoinad  in  Its  poroos  caps,  oonlerred  upon  it  the 
virtue  of  Hmdinau,  without  involving  the  evolation  of 
annoying  fumes.  For  over  two  months,  daring  Inet 
summer,  I  had  in  almost  constant  action  a  combination 
of  twenty-three  large  Bnnsen  cells  charged  with  dilute 
sulphuric  aoid  and  the  triple  mixture  mentioned,  and 
'  set  up  *  openly  upon  tiie  floor  of  my  room.  Not  only 
did  I  work  about  it  with  perfect  comfort,  but  left  choice 
brass  instruments  in  its  Immediate  neimbourhood  with 
impunity.  Its  energy  never  Buctnated,  :and  after  re- 
uuuning  for  scAue  time  stesdy,  declined,  precisely  as  if 
the  oleotro-negative  plates  were  bathed  In  nitric  scld 
only.  To  a  cooled  mixture  of  potassic  bichromate 
solution  and  sulphuric  add  (perhaps  preferably  in 
xtomic  proportions)  add  nitric  acid.  The  proportion  of 
[litrio  acid  may  be  greatly  varied,  as  Its  ofnoe  is  merely 
;u  transfer  oxygen." 

FIXIM0  PHOTOOaAFEIC  PBINTS.— A  corre- 
ipondent  of  the  Britith  Journal  of  Photograpkn  gives 
me  following  method  for  fixing  prints: — "Allow  the 
prints  to  get  saturated  in  a  solution  of  hyposulphite  of 
■oda,  three  ounces  to  the  pint,  and  then  well  squcese 
them.  This  two  or  tiiree  times  repeated  is  quite 
BuffMent.  The  prints,  after  tha  Srst  preseing,  on  Ming 
sopaialed,  immediately  absorb  a  fresh  supply  of  hypo, 
solution,  sa  a  sponge  would  do,  wtilch  initsturnis  olimi- 
cated  by  pressure,  carrying  with  it  all  the  salts  of  silver; 
and,  as  the  pictures  are  such  a  short  time  (five  or  six 
minutes)  in  the  fixing  solution,  the  tone  is  not  lowered 
LU  the  least.  The  prints  nt  this  stage  hare  rather  a 
3Urloas  washed-out  appearance,  caused  by  the  paper 
>elng  eeml-tracspareBt;  but  they  resume  thairbrillianoy 
m  drying,  and  are  in  the  best  pesaibia  condition  for 
iffectoal  washing.  The  advantages  of  this  method  are— 
L  great  saving  of  time,  ditto  of  material,  and  an  approxi- 
oatlon  to,  if  not  perfect  fixation." 


COAL  FOBXATION  OF  THE  LOFODEN  ISLANDS 
NOBWAY).— It  appears  that  in  the  Island  of  Ando,  one 
>f  the  Lotoden  group,  a  ssam  of  coal  has  been  dls- 
oirered,  which,  in  physical  and  other  properties,  beam 

strong  reeembianae  to  the  well-luiown  boghead,  bat 
he  thickxieas  of  the  layer  is  irregular,  and  ^as  not,  ae 
ar  as  kaa  been  asoartalned,  exceed  SOln.  Tha  diameter 
>f  this  osal  baslB  Is  akoot  il,S0O  metres. 


EEILIES  TO   QUEBIES. 

*,*  In  their  answers.  Correspondents  are  rcspecttolly 
requested  to  mention  in  each  instance  the  title  and 
number  of  the  query  asked. 


[3968.]— ENaiNE  INDICATINO.— As  nobody  else 
appears  to  answer  this  query  I  will  try,  tbongh  only  s 
learner  myself.  Before  yoa  begin  to  adjust  the  indi- 
cator, see  tiiat  it  is  perfectly  clean,  free  horn  grit,  and 
well  oiled  with  the  best  oU.  Next  fix  your  indicator 
to  the  taps  in  the  ends  of  the  cylinder  if  possible,  as  the 
sides  are  objeetlonable  ;  next  gear  your  band  to  some 
coavegtent  part  of  the  engine  to  get  the  required  stroke 
for  the^dicator.  If  a  beam  en^e,  the  radius  bar  ;  if 
a  horizontal,  you  must  gear  a  lever  from  the  crosshead 
to  the  roof  of  the  englne-hoasc ;  then  fix  your  band 
towards  the  tap,  so  as  to  got  aboat  a  Sin.  stroke,  more 
or  less,  to  suit  your  indicator ;  then  carry  your  band 
towards  the  cylinder  on  small  pulleys,  over  the  indicator; 
then  couple  your  bond,  but  be  confident  your  bond  is 
long  enough  at  first,  as  you  con  shorten  it  with  a  runulng 
loop  at  pleasure.    You  must  be  careful  and  see  that 

Sour  stroke  is  not  too  long,  so  as  to  cause  the  indicator 
arrel  to  stop  at  each  end,  in  wliich  case  it  wnnld 
produce  a  defective  figure.  This  done,  wrap  your  paper 
round  the  barrel,  sharpen  yonr  pencil  to  a  verv  line 
point  and  let  it  touch  the  paper  as  lightly  as  possible,  but 
before  yon  take  the  figoie  see  that  yonr  indicator 
is  in  working  order  by  letting  it  work  a  few  strokes. 


.^rtAM  cuTor 


Should  the  diagram,  wlian  taken,  resemble  the  above. 
It  will  be  a  very  good  one,  there  not  being  much  room 
for  improvement,  as  it  approaches  very  near  the  true 
expansion  curve.  Then  to  proceed  to  measure  it  up,  you 
must  divide  the  length  of  the  figure  into  ten  equal  parts, 
then  measure  through  the  cenne  of  each  division  from 
the  vacuum  line  towards  the  atmospheric  line,  then 
from  the  atmospheric  line  to  the  steam  lino.  Should  it 
be  a  Bicbarda  indicator,  it  will  be  161b.  to  the  inch,  the 
same  as  the  above.  Then  add  each  side  up,  and  divide 
by  ten,  the  number  of  divisions  in  the  figure;  then  add 
the  quotients  together,  and  the  product  is  the  mean 
pressure  per  square  inch  throughout  the  stroke  ;  in  the 
above  case  it  is  nearly  15)lb.  "To  find  the  horse-power, 
multiply  the  square  inches  on  the  piston  by  the  mean 
pressure  per  square,  then  by  the  number  of  feet  the 
piston  travels  per  minute  ;  then  divide  the  product  oy 
83,000,  the  equivalent   of  one-horse  power,  which   will 

S've  yon  the  number  of  horse- power  the  engine  is  turn- 
g.  "Hopkinson  on  the  Indicator"  is  a  very  good 
book  for  explaining  the  action  of  the  slide-valve.  "  The 
Discussion  as  to  whether  High  or  Low  Pressure  Steam  is 
preferable  in  point  of  Economy,"  with  an  appendix,  by 
Edward  Ingam,  of  Bancroft  Mills,  Oldham,  and  Bourne's 
"  Oateehism  of  the  Steam  Engine,"  likewise  his  liand- 
book,  are  very  good  books.— W.  W.  H. 

[4011.]— PBICKINO  ORGAN  BABEEL8.— "  C.  W.  A." 
gives  what  seems  a  funny  process  for  doing  this.  Now 
without  pretending  to  luiow  how  it  la  done  in  practice,  I 
remember  seeing  a  doscriptiou  of  the  process  in  the 
XagazvM  of  Science,  of  which  I  think  only  three  or  four 
volumes  ever  appeared,  uearty  thirty  yearsago.  Itisthere 
stated  tiiat  the  barrel  is  mounted  in  its  own  frame,  with 
a  division  plate  attached,  and  Is  moved  forward  for  each 
sneeessive  note,  and  a  tap  with  a  small  hammer  adminis- 
tered to  the  corresponding  lever  (or  whoteverlt  is  called), 
which,  having  a  sharpish  spUie  nndemesth,  leaves  a  mark 
on  the  barrel.  If  the  note  is  a  long  one,  then  a  mark  is 
made  at  the  beginning  and  another  at  the  end  of  tihe 
note,  and  the  two  dots  joined  wit^  a  pencil  mark.  The 
barrel  is  afterwards  taken  ont  and  a  peg  or  a  staple,  long 
or  short,  as  necessar}*,  driven  into  every  mark.  I  do  not 
know  how  musical-box  barrels  are  done,  and  believe  that 
they  are  never,  or  at  most,  only  rarely  done  in  tUs 
country. — J.  K.  P. 

[4181.]— 8UN-D1AL.— Whatever  serves  as  a  gnomon 
(let  the  dial  face  how  it  may)  must  have  an  edge  or 
edges  paraiiel  with  the  earth's  axis,  that  is,  in  tills 
heniispnere  leaning  from  south  to  north,  and  in  London 
36^^  from  the  vertical ;  moreover  to  be  available  through- 
oat  some  hours,  it  must  have  its  chief  planes  or  sides 
facing  due  east  and  west.  What  "  W.  H.  C."  means, 
therefore,  by  "  supposing  it  to  be  idaced  exactly  opposite 
the  point  in  the  horizon  where  the  sun  first  appears  on 
June  21st,"  namely,  something  like  40°  north  of  east,  I 
cannot  tell.  Any  object  will  cast  no  shadow  on  the 
longest  day  at  noon,  if  its  north  side  reclines  (in  London) 
28^  from  the  vertical,  and  its  cast  and  west  do  not  over- 
hang. The  difference  between  "  mean  noon  "  (or  twelve 
o'clock)  and  apparent  noon  (or  twelve  o*  sun)  being  on 
that  day  only  seventy  seconds,  will  not  affect  the  ques- 
tion, because  there  are  always  two  foil  minutes  during 
whioh  nether  the  east  nor  west  face  oasts  a  shadow,  this 
time  being  taken  in  their  turning  through  the  half  degree 
of  the  son's  diameter.  It  is  not  generallv  known  that 
dials  (and  those  of  elegant  forms)  may  easily  be  made  to 
showelocktime,  exact  to  a  quarter  minute,  throughout 
the  year;  and  even  to  a  second  (except  in  a  few  days  of 
midwinter  and  fewer  at  midsummer)  by  having  two 
gnomons,  used  alternately  for  nearly  halt  a  year  ea<di.  I 
propose  this  problem  to  the  ingenuity  of  some  of  your 
readers. — £.  L.  G, 

[4174.]— GBOIiOOTf.— Fossil  plants  from  the  cool 
measures  grew  ■«  gome  period  between  half  a  million 
and  tliree  faandte/aiUio'*  Tears  ago,  bnt  whioh  of  these 
dates  may  be  thl  nearer  the  tmUi  no  means  exist  of 
guessing.  As  tk  Snmborland  strata  dip  in  leaving  that 
county,  and  are  *  ^Jaid  by  others,  these  again  by  others, 
and  those  by  qu.'^'T^  {^  snooession,  tai,  by  the  time  'we 


reach  London  (not  to  say  Ipswich),  tho  aggregate  thiok- 
naasas  have  snaimed  up  to  about  tsnmiiei,  and  as  the  most 
rapidly  shoaling  parts  of  present  sea-bottoms,  the  Gulf 
of  Vaidoe,  or  tha  mouths  of  great  tropical  rivers,  are  not 
receiving  a /eel  of  sediment  jwranavm,  "Veritas"  may 
reckon  a  miaimum  of  time  for  the  deposition  of  these 
ten  mUes,  bat  only  a  minimum.  The  fishad-up  cable 
showed  that  tha  Atlantic  is  not  depositing  ha^  an  inch  ol 
its  chalky  mud  per  annum.  Certain  sandstones,  that 
there  is  much  reason  to  believe  are  the  quickest  deposited 
strata,  show  laminations  about  forty  in  an  inch,  that 
were  most  probably  each  the  effect  of  a  twelve  hours* 
tide.  These  are  about  all  the  data  that  geo-chronology 
lus  to  theorize  on. — B,  L.  O. 

[4988.]  —  WA&PED  CABINET  LID.  —  I  /ear  that 
"  iM."  (the  second )  will  find  that  even  if  he  sneeeeda  in 
atraightaning  his  warped  cabinat  lid  by  "OaUaet 
Maker's "  method  it  wiU  warp  again.  Because  aa  the 
partvAich  he  tweUs  by  damp  in  the  manner  proposed 
gets  dry  it  will  naturally  slirink  as  before,  and  so  twist 
as  before.  In  order  to  prevent  this,  therefore,  I  would 
advise  him  if  and  when  be  gata  it  straight  by  the  mode 
prescribed,  which  wonld  be  htlptd  by  a  tew  weights,  to 
have  grooves  made  oeroM  the  armn  of  the  book  of  the 
lid  to  the  depth  of  half  its  tliiokness,  and  in  vridth  and 
number  in  proportion  to  the  sia*  ef  the  lid,  and  if  into 
these  be  fits  with  glue  and  screws,  slips  of  perfectly  dry 
wood,  I  think  he  wiU  find  his  workUkely  to  itand,  whidt 
otherwise  1  doubt. — J.  B. 

[4361.]- METHYLATED  8PIBIT.— This  eompositton 
is  not  allowed  to  be  used  in  the  preparation  of  any 
medicine  to  be  taken  internally — i.  r.  to  be  drunk ;  and 
several  parties  have  been  heavilv  fined  for  selling  it 
flavonrea  with  various  essential  oils  so  as  to  render  it 
potable.  It  is  prepared  by  mixing  nine  parts  grain 
spirits,  generally  from  60  to  6fi  o.p.,  with  one  part  wood 
naphtha.  Both  its  praparation  and  sale  are  hampered 
with  stringent  fisoal  ragubtions.  ■'  T.  L.  H."  has  mis- 
inlormad  tha  onarist  in  this  ease.  I  have  had  less  or 
mote  to  do  wlUi  methytatad  spirit  ever  since  the  act 
came  in  foroe— now  thirteen  years  sinoa.— A  Bnvamn: 
OmcBB. 

[4380.]  —  COLZA  OIL.— "  Bemardin"  is  mistaken 
when  he  says  that  colza  oil  is  the  same  as  rape  oil. 
Colza  is  extracted  from  the  seeds  of  Brauiea  oi*raeea 
ot  B.  cauMttrit  oltVera,  whltfh  yield  from  86  to  40  per 
cent,  ot  <Hl.  Bape  is  obtabad  from  the  seeds  of  several 
kinds  of  SRUsies,  but  principally  of  B,  napat,  which 
yields  about  88  per  cent.  (sp.  gr.  -SlilS),  and  B.  rap«, 
which  yields  a  smaller  quantity,  but  of  a  specific  gravity 
of  -9167.  The  specific  gravity  of  the  true  coUa  is  -9136; 
but  as  might  be  expected,  it  is  extensively  adulterated. 
The  mistake  seems  to,  have  arisen  from  the  Customs* 
returns  classing  all  seed  oils  under  tha  one  head  of 
"rape  oil."— Bssai. 

[4381.]— COURT  PLA8TEE.— The  following  is  the 
method  described  by  Dr.  IParis :— Black  silk  is  to  be 
strained  and  brushed  over  ten  or  twelve  times  with  the 
following  preparation :— Dissolve  ioz.  of  balsam  of 
benzoin  in  6oz.  of  rectified  spirits  of  wine,  and  in  a 
separate  vessel  dissolve  los.  of  isinggUtss  in  aa  little 
water  as  pondtde.  Strain  each  solution,  ponr  together, 
and  let  the  fflisture  rest,  so  that  any  undissolved  parts 
may  subside.  When  tha  liquid  Is  cold,  it  forms  a  jellv, 
which  is  warmed  and  applied  to  the  silk.  When  the  silk 
coated  with  this  mixture  is  quite  dry,  H  should  receive 
a  coat  of  a  solution  of  6oc.  of  tincture  of  benzoin  and 
4oz.  of  chlan  tnrpentine,  to  prevent  its  ^  cracking.— H.  C. 

14383.]  COPPEB  COINS.— The  first  coin  named  by 
"  Hastings,"  (query  4883,  page  454),  is  one  of  Faustina 
junr.,  empress  of  Borne ;  if  tha  hair  is  pot  up  something 
after  the  way  of  the  present  chignon ;  if  not  so,  one  of 
Faustima  sen.  The  second  coin  Is  one  of  Hadrian  or  of 
Vespasian,  emperorof  Itome  ;  if  the  head  on  the  coin  is 
very  large  it  is  one  of  the  latter  emperor,  if  not  so,  one 
of  the  former.  They  are  called  first  or  large  brass.- 
W.  J.  Eaai.zsTO!i,  Dewsbnry. 

[4883.]  THREE  00IN6.— The  first  of  the  three  ooina 
described  by  8.  8.  Wright  is  a  shilling  of  BUsabeth ;  the 
other  two  are  17th  oentnry  tokana,  struck  in  Antrim  and 
London,  by  B.  Young  and  J.  Evin,  during  aoaroity  of 
copper  coins  In  the  reign  of  Charles  the  First ;  none  of 
them  are  worth  mach  above  shqi^ae  over  tkels  tntrinaio 
value. — W.  J.  Eaoi.BSTON,  Dewsbury. 

[4884.]  COPPER  COIN.— The  copper  coin  of  "  W.  B." 
engraved  In  query  4884,  is  probably  a  very  early  British 
or  Oaulish  coin,  too  early  to  be  assigned  to  any  ruler.- 
W.  J.  EaoLESiON,  Dewsbnry. 

[4396.]— ELBOTROS.— I  am  sorry  "Fabar"  does  not 
find  my  eompositlon  suit  I  think  he  is  sparing  of  the 
rotten  stone,  but  remember  I  had  laihtras  is  casting  off 
metal  of  large  dtamatar,  oa  tiie  stuff  stuok  in  deep  places . 
I  do  not  reiaanber  having  over  mnch  trouble  in  black- 
leading.  I  suppose  there  is  blaeklead  and  blacklead  at 
the  shops.  The  lacipe  was  given  me  by  a  relative  M.D„ 
F.B.3.,whogatit  from  a  professional,  bnt  so  long  ago 
(1843),  that  I  do  not  remember  quite  all  about  its  success 
or  otherwise.  I  do  recolleot  that  I  soon  gave  up  elaotro- 
typing,  and  that  some  of  my  early  casts  were  very  good. 
I  tldnk  the  stuff  is  all  the  worse  for  remfiUing  repeatedly, 
at  least  my  impression  is  that  1  was  more  successful  at 
first  than  afterwards.— J.  E.  P. 

[4397.]- SOBEW  TOOLS.- I  am  sorry  not  qnite  to 
understand  the  hut  words  of  "Faber's"  query  (p.  4S6). 
The  words  "  and  in  top,"  appear  a  misprint.  I  suppose 
the  only  way  to  make  an  inside  screw  tool  trmn  a 
screw  plate  is  to  screw  in  a  piece  of  steel,  as  in  making  u 
tap,  and  then  filing  it  thin  by  removing  half  the  mate- 
rial from  the  top  side  and  one-quarter  more  from  under 
side,  and  all  tho  thread,  and  more  than  that,  ssy  half 
the  breadth,  from  the  back,  to  form  an  ordinary  screw 
tool.  I  have  made  an  inside  screw  tool— viz.,  for  a  nut 
13in.  diameter  and  ^in.  pitcli,  by  flattening  the  end  of  a 
steel  bar  |in.  square,  and  drawing  it  out  on  one  side  Just 
like  the  "  bit "  of  a  key,  and  then  centering  it  at  both 
ends,  and  treating  it  as  if  it  was  a  bar,  with  an  outside 
screw  to  be  ont  on  it  in  the  ordinary  way,  and  it  acted 

rr/eetly  ;  really  could  not  have  been  wished  to  be  better, 
may  as  well  mention  bore,  as  many  a  workman  (so- 
called)  is  not  aware  of  it,  that  inside  screw  tools  tkoulil 
be  cut  on  a  left-handed  hob,  and  I  have  seen  nuny  from 
first-rate  shops  that  were  not  done  so.  Also,  I  cannotsee 
what  "Faber"  can  want  with  screw  tools  so  small  as 
^in.,  OS  the  iatamal  seravs  ora  so  mach  more  easily 
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tsppcdiiind  I  think  uiy  piteh  wlutem,  m  to  abont  SO 
or  86  to  an  In^  ia  ke|%  In  itook  at  Book's,  Maidei  aoma 
finer  one*,  ao  that  he  can  hanUr  be  obliged  to  make  his 
own.  I  do  ahraya  make  mine,  oaTing  (onnetlT  been  to 
the  troobla  (and  rery  gnat,  too)  of  muting  a  aet  of  hobs, 
and  think  nothing  of  ywaMwg  more  If  reqmalte,  aa  I  want 
them,  bnt  In  these  days  allqaot  pltohes  were  not  to  be 
had  at  the  ahopt.— J.  K.  F. 

[4399.]— INTBRNAL  OEARINO.— I  do  not  mnch 
a^rove  of  thia  plan  In  a  general  war,  but  to  anyone  In- 
tending to  nse  It  I  woold  remark  that  the  pinions  should 
he  as  large  as  can  bo  got  In.  Also,  that  internally  geared 
wheels  are  commonly  eat  with  a  ciroolar  cutter  In  a 
frame  specially  made  tor  the  pnrpose,  and  are  attached 
afterwards  totha  plate  or  rim  of  wheel  that  ther  belong 
to :  of  oonna  it  is  difflenlt  to  make  amall  ones  this  way. 
"  O.  W.  A."  lias  very  nearly  hit  npon  the  best  plan  of 
making  an  internal  wheel,  when  he  says,  "  drill  a  series 
of  slzty  holes,  Ac,"  but  the  chipping  "  away  neatly  "  is 
the  difflenlt  part.  The  way  to  got  over  this  is  t«  have  a 
drillar  rimilar  to  mine  flgored  November  U,  last  year, 
(and  whieh  yon  must  hare  in  order  to  slot  drill  any  part 
of  the  teeth  any  way),  mounted  on  a  plate  attached  to  the 
slide-rest,  so  as  to  be  itself  on  the  radlas  o(  the  work,  and 
slot  drill  the  teeth  by  trsTersing  to  and  fro,  not  on  (he 
line  of  the  radios  of  work,  as  "  O.  W.  A."  proposes,  but 
partlM  to  axis  of  lathe  mandrel  and  lengthwise  of  the 
teeth.  The  tool  referred  to  will  work  comfortably  inside 
a  wheel  of  Sjin.  diameter,  and  another  I  have  Intended 
tor  a  dilTerent  purpose  would  go  inside  a  4{in.  whaeL 
Of  course  a  drill  or  "  grinder  "  made  to  the  right  shape 
is  required.  All  this  Is  not  easy  to  describe  without  a 
drawing,  and  1  cannot  stop  to  make  one  now,  but  will 
give  more  partlcnlars  if  called  on  to  do  so. — J.  K.  P. 

[Itoa.]— TBLE800PES.— Most  telescopes  have  the 
screw  mrts  cat  so  aa  to  act  as  springs  upon  and  retain 
the  sliding  tubes  in  any  poaition.  If  "  O.F.'s"  telescope 
is  go  made  a  few  ali^t  blows  with  a  hammer  on  the 
beak  of  an  anvil,  properly  applied,  will  sot  these  springs 
in  and  make  them  act  more  atrongly ;  if,  however,  there 
are  no  auchsptlngi,  and  there  are  no  means  of  catting 
or  making  tham,  a  ring  of  thin  kid,  fastened  with  shellac, 
and  oiled,  irill  give  the  required  stilfhess  of  draw. — J.  B. 

[««».]— FDUNO  IBON  CRAMPS.  — "J.  W."  will 
readily  fix  his  oramps  or  other  ironwork  in  stone  by  the 
nae  of  Roman  cement  and  bits  of  scrap-iron  driven 
tlAtly  with  punches  into  the  hole  to  jam  the  cramp. 
When  the  oament  la  set  it  is  quite  as  strong  as  lead.— 
J.  B. 

[4410.]— TOBNINO  SPHERES.— Q.  Torke  advocates 
boxwood  for  ohncks.  1  do  not.  Maple  is  much  better 
wood  for  the  purpose.  Nearly  all  our  chuoka  are  made 
of  the  bottom  ends  of  maple  poles,  and  last  for  years. 
If  **  Young  Amateur "  finishes  one  side  of  his  back- 
gammon men  before  ha  outs  It  off  the  cylinder  he  will 
have  to  chuck  once  instead  of  twice.  "  J.  D.  L."  had 
better  got  a  practical  workman  to  turn  his  billiard  balls, 
as  I  can  assure  him  it  is  no  easy  ]ob  to  turn  a  perfect 
sphere.    He  will  only  spoil  his  ivory.- Wood  Spoom. 

144U.]— WRITraa  INK.— Let  "  J.  O.  M."  put  two  or 
three  drop*  of  carbolic  aoid  into  his  inkstand,  or  about 
thirty  to  the  pint  of  ink.  The  ink  cannot  then  go 
mouldy,  nor  will  this  addition  spoil  the  Ink. — Spno. 

[4UJ.1— WRITING  INK.-"  J.  Q.  M.".  will  probably 
find  that  a  small  piece  of  camphor  plaoisd  in  his  ink 
bottle  wlU  prevent  the  growth  of  the  *'  mould  "  fungus.- 

[4412.]- WRITINa  INK.— A  few  doves  (say  two  or 
three)  pot  into  an  ordissiy-aixed  inkstand  will  prevent 
it  from  going  mouldy  and  also  preserve  its  liquidity.- 
Wahbbop. 

t4«4.]— HEIGHT  OP  OBJECT.— It  ■•  Enquirer  »  will 
take  two  tabes  and  connect  them  In  such  a  fashion  as 
•hall  enable  him  to  oase  them  to  form  L  or  any  angle, 
he  will  provide  himself  with  an  instrument  which  will 
enable  him  to  get  approximately  the  height  of  any  ob- 
'ect,  or  width  of  any  river.  He  may  use  it  thus:— 
inppose  he  stands  on  the  brink  of  a  river,  the  width  of 
wmoh  he  wiahes  to  know,  let  him  measure  on  his  side 
a  given  distance  in  paces  right  and  left  oi  some  tree  or 
building  on  the  opposite  bank.  From  each  end  of  his 
measured  base-line  let  him  view  the  tree,  keeping  one 
tube  paiallel  with  his  baae  line.  This  will  neoessitate 
his  adjusting  the  other  tube  to  a  certain  angle  with  re- 
gard to  the  other  one.  He  must  register  these— easily 
done  by  a  piece  of  string  fastened  midway  between  the 
ends  of  each  tube ;  then  turning  his  face  landwards,  let 
him  describe  a  precisely  similar  triangle,  which  will  be 
pretty  neariy  on  equilateral  one— if  the  process  be  ac- 
ourataly  gone  through,  it  will  be  quite— and  measure  the 
distanoe  from  its  apex  to  base.  This  will  give  the 
width  of  the  river.  Or  he  may  measure  the  angle  in 
itfrtet,  and  reproduce  the  triangle  on  paper  to  scale, 
and  work  the  problem  out  at  home.  Some  years  since, 
I  interested  some  school-boys  much  by  puttmg  them  up 
to  the  dodge.  I  hope  it  may  be  useful  to  "  Enquirer." — 
H.  P. 

t4416.]-CURIOn8  PROBLEM.-"  Saul  Rymea  "  asks 
as.  In  page  478,  What  would  be  the  result  if  an  irresist- 
ible force  came  in  contact  with  an  immovable  body  7 
In  the  first  place,  I  should  like  to  know  how  this  gentle- 
man proposes  to  define  the  exprossian,  an  "  irresistible 
force ;"  A  what  point  does  anything  obtain  the  property 
of  being  "  irresistible  f"  Secondly,  What  is  an  immov- 
able body  f  All  bodies  with  wMch  we  are  at  present 
awinalnted  ore  both  movable  and  moving.— S.  A.  R. 

[4415.]— CnRIOnS  PROBLEM.— Very  I  An  "  hrresist- 
Ible "  force  cornea  into  contact  with  an  "  immovable  " 
body— well.  Why,  sir,  it  would  be  a  case  of  the  Kilkenny 
oats — only  there  would  be  no  tale  to  telL— H,  P. 

[44IS.]— CURIOUS  PROBLEM.— If,  as  I  presume, 
"Saul  Rymea  "  supposes  his  "  immovable  body"  to  be  also 
"ferfeotly  hard,"  the  force  with  which  the  "irresist- 
ible," by  which  I  understand  "  perfectly  hard  "  body 
would  impinge  npon  it  would  be  tHfinite,  and  therefore 
impossible  in  natturt  and  inconceivable  to  the  human 
mind ;  under  such  circumstances,  therefore,  his  question 
Is  unanswerable.  But  it  either  of  the  two  bodies  be  capable 
in  the  slightest  degree  of  alteration  of  form  by  Impact 
the  "  energy  "  is  expended  In  produciiu  tueh  alteration.— 
J.B. 

t44ia.]— PHOTOGRAPHIC AL.— Test  your  bath  with 
litmus  paper,  if  acid,  add  a  few  drops  of  ammonia  natil 
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it  la  nentral ;  than  test  the  strength  and  make  it  op  to 

GO  or  60  grains  per  ounce.  'Take  care  that  yon  do  not 
float  the  paper  too  long ;  one  minute  is  quite  long 
enough  for  the  present  warm  weather.  I  do  not  float 
longer  than  80  seconds  in  somner  with  the  sample  of 
paper  I  use.  I  should  recommend  *'  John  "  to  change 
the  paper,  aa  it  is  a  very  bad  aample  It  it  disoolonrs  <£e 
bath  to  the  extent  he  says.  "  JTohn  "  must  also  take 
care  that  the  pwer  ia  perreotly  dry  Iwfore  printing  it. 
By  attention  to  the  above  points  he  ought  to  succeed; 
it  not  write  again  and  give  particulars  of  make  of  paper, 
strength  of  bath,  description  ot  toning  bath,  Ac.  Regard- 
ing brown  negatives  he  must  give  more  partlcolars 
before  1  can  recommend  a  core,  but  I  fancy  he  has  been 
wu—iKt  his  bath  until  it  is  useless.— Opekatob. 

[4416.1— ^HOTOORAPHICAL.—"  John"  may  fiiM  ad- 
vantage in  adding  a  little,  or  perhaps  a  good  deal  ot 
fresh  silver  to  his  solution;  6>  grains  to  the  ounce  of 
water  Is  the  thing,  and  with  this  strength  three  minutes 
will  sensitise  the  paper.  Also  make  a  new  toning  bath 
as  follows : — 8  grains  bicarbonate  of  soda  (common  oread 
soda),  8  grains  gold,  80s.  water.  This  will  give  a  good 
and  rapid  tone.  When  the  exoitingbath  becomes  brown, 
the  remedy  is  kaolin.  Blend  a  very  small  quantity.  Just 
what  will  muddy  the  bath,  and  filter.  The  quantity  ot 
albumoolaed  paper  has  a  good  deal  to  do  with  brown 
baths.  Try  some  other  house  for  paper.  Are  yua 
baying  cheap  chemicals  or  dealing  Id  a  second-rato 
house  ?    Don't  do  either. — Pa2>dt. 

t44ia]— SILVER  COIN.— In  answer  to  "  A  Young 
Beginner,"  I  Iwg  to  inform  him  that  his  coin  is  a  Roman 
denarius  ot  the  family  ot  Antonia.  It  is  one  of  a  series 
struck  by  Mark  Antony  in  honour  of  Ills  lexions.  They 
bear:  OdtwTM.a  galley  and  rowers.  ANT.AVO.m.  VIR. 
R.  P.  O.  (tor  Antonlus  Angnr  Triumvir  Rei  Poblicae 
Constituendae ;  Antony  Angor  Triumvir,  for  the  re- 
establishing ot  the  Republic).  Beverte,  three  military 
standards,  the  centre  one  surmounted  by  the  Roman 
eagle.  LEG.  (tor  Legio,  Legion),  and  the  number.  The 
first  legion  has  LEO.  PEL  Cvery  rare)';  the  Snd,  LEG.  II. ; 
the  8rd,  lU.;  the  4tb,  im.  or  IV.:  the  6th.  V.:  the  6th, 
VL ;  the  7th,  VU. ;  the  8th,  VIU.:  the  8th,  VinL  or  IX. ; 
the  10th,  X. ;  the  Utb,  XI. ;  the  Uth,  LEO.  XIL,  or  LEG. 
Xn. ANTIQVAE:  the  Uth,Xin.;  the  14th  Xim..  or 
XIV.:  the  ISth,  XV.;  the  l«th,  XVL ;  the  17th,  tSO.  XVn. 
or  LEO.  XVII.  0LA8BIOAX ;  the  18th.  XVtlL  or  XIIX. 
or  LEG.  XVIII.  LtBVCAB;  theUth,XVIin.  or  X(X. ;  the 
10th,XX.i  the  aist,XXI.;  the  Slnd,XXn.;  the  SSid, 


diaphragm  ot  copper  plate  plsreed  witb  aa 
holea,  and  the  apparatns,  for  the  aaka  ot  1 
is  usually  arranged  In  two  eolnmna : — 1,  the  1 
il,  the  ncHfftr.  It  is  worked  by  (team  at  a  ] 
of  Sib.  or  6I0.  to  the  square  Inch  and  prodocitfc^^ 
ordinary  boOer.  When  the  analyxor  ia  nndsr  tdi^ 
presenre  the  wash  Is  introduced  at  Uia  tap  thi^ 
pipe,  to  be  afterwards  refeired  to,  and  flows  bi« 
tinuona  stream  through  tlie  h<>Iea  in  tlw  dl^koHi 
meeting  in  its  passage  with  the  steam,  Tfilrtipifc^ 
raises  it  to  tlie  Dolling  point  andcaoaea  itts|^4 
the  spirit  which  it  eontalns.  The  ateam.  catiyb|4 
it  the  impure  spirit,  is  next  oooTeyed  byaeai^i 
close  pipe  to  the  bottom  al  the  recUfler.  Thb  ymi% 
traversed  by  another  pipe  whose  eonvtilattaeii  na 
ranged  horiaontally  thronghoat  ita  eiktire  kiA  * 
end  being  connected  with  the  wash  reserveb  sit  % 
otiier  with  the  top  of  the  analyxer.  The  wask  ii  Ik 
first  instance,  runs  through  this  pipe  to  tbc  ml)ii 
and,  being  eold,  causes  ue  watery  partid«^tb 
mixed  steam  and  spirit  to  condenoe  apoa  tk  t^i 
the  pipe,  whilst  the  vapour,  richer  in  Kloohsl,rii>Sa 
one  compartment  to  the  other,  grodnoUy  fUtt^ 
the  water  until  it  reaches  the  "  spirit  pljua:*lBisii 
collected,  and  contains  about  fl^  p«r  eat  M» 
alcoboL— A  Revenck  Omen. 

[4487.]  —CASE  HARDENING.— If  "'W.  U*ifis* 
his  cylinder  red  hot  and  then  plunge  it  a  r  mws 
with  powdered  prossiate  ot  potash,  lie  4Mi  M 
enough  to  leaist  filing. — Sauna  PAOATn 

[4487.)-OA8E  HARDENING.— I  do  ool  nktas 
case  harden  with  pmssiate  ot  potaah.  ia  fkoiiB 
your  work  woold  scale  In  the  lire:  Bnt  it  mtawwt 
smooth  afterwards,  and  what  will  a  Itttia  seu  i«i 
then  r    If  it  is  of  Iran  a  little  hardening  w9s\  ixi 
perhaps,  bat  it  ahoold  be  of  steel,  ajad  twt  eua 
t\mT.    I  once  made  one  of  the  latter,  oad  wit  ism 
another.    If  ot  cast  steel,  as  it  shooU  be,  and  nllK. 
it  need  not  be  hardened  at  alL    It  is  not  like  aai* 
that  is  everlasting  by  mnnlng  with  heavy  prMon  ■ 
It.   It  never  does  ntofv  with  any  strees  on  it  execftits 
drilling,  and  very  little  then,  and  at  oil  otbtr  tiH  ■■ 
held  fast  by  Its  eet-serew.    I  would    rather  tl  ttas 
dooble-beanng  maodrala  than  oae  hardeiMrf  back  ok: 
eyiinder.— J.  K.  P. 

[4488.1— I80MKTRICAL.— This  is  returning  to  M 
ptinciples.     Fig.  1  represents  aoBbe  of  lin.  la  isax- 


XXia.;thea4th,  XXIV.;  the  8Sth,XXV.;  and  the  Ust, 
the  aSth,  XXVI.  OnehoaCHORTIVMPRABTORIARVM, 
and  another  has  CHORTISBPECVLATORVM.  Legions 
II.  to  XXIII.,  are  common,  and  worth  9s.  or  8s.  each. 
— HsoBX  W.  HmrocT,  M.  N.  8.,  Ac.,  Ac. 

"  w  "  also  answers  this. 

[4488.]— PHOTOGRAPHY.— "  John  "  and  "  J.  B."  both 
complain  of  bad  tone  to  their  photos.  "  J.  B."  should 
not  try  to  get  his  tones  too  blaok,  or  they  become  cold 
and  raw.  I  like  a  nice  purple  tint  and  always  get  it 
with  my  formula,  which  they  will  find  in  some  of  the 
back  numbers  of  the  SxausB  MxcHAXia,  and  to  which 
I  dara  say  many  ot  our  readers  can  testify.  The  reasons 
of  the  brown,  leathery  appearance  may  be  many.  There 
may  not  be  enough  silver  In  the  paper,  or  gold  in  the 
toning  bath,  ortoomuoh  aodlom,  or  a  badlv  salted  paper, 
or  onoer-expossd  print.  Old  nitrate  of  silver  baths  are 
better  than  new  If  treated  as  follows:- Pour  the  bath 
Into  a  lorgcnouthed  bottle,  then  take  about  Igr.  of  pore 
permanganate  ot  potash  in  loz.  of  water,  and  pour  in  (a 
drop  at  a  time)  everr  three  or  four  minutes.  The  reason 
tor  not  pouring  it  all  In  at  once  is,  because  then  it  would 
turn  nearly  all  the  silver  in  your  bath  into  permanganate 
ot  silver,  now  shake  this  well  and  let  settle.  When  you 
see  the  bath  has  a  slight  pinkish  tone  you  may  be  sure 
that  all  organic  matter  Is  expelled  the  bath ;  place  it  in 
strong  sunlight  for  about  a  week  or  in  dlffufied  light  for 
a  formlght.  There  will  be  a  precipitate  ^decant  or  filter 
(always  keeping  the  bottle  steady).  This  done,  add 
fresh  bath  to  make  up  tor  loss,  at  the  rate  of  BOgrs.  per 
ounce  for  positive,  snd  GOgrs.  per  ouaoe  for  negative. 
Now  test  your  bath  tor  sensitiveness ;  if  not  sufficiently 
sensitive  add  more  silver,  always  weighing.  In  fact, 
weigh  everything.  "  John  "  need  not  be  at  all  surprised 
at  the  bath  disoolonrlng  after  a  dozen  sheets,  when  I 
tell  him  that  the  same  thing  has  ooonrred  to  me  after 
two  sheets.  All  that  has  to  be  done  is  to  filter  the  bath 
through  kaolin  and  add  silver  to  make  np  tor  loss. 
What  does  "  John  "  want  with  black  negatives  1  Nothing 
can  be  finer  than  a  good  brown  negative,  always  providing, 
of  oouTse,  the  shadows  are  clear.  And  now  let  me  once 
more  advise  them  to  look  at  my  descriptions  of  formula 
in  back  numbers,  and  success  to  them  and  all  other 
fellow-workers  in  the  "blaolc  art."  If  they  have  not 
enough,  let  them  "  ask  tor  more,"  like  Oliver  Twist.— 
Mds.  / 

[4434.]  —  COFFEY'S  APPARATUS  FOR  DI8TIL- 
LATION.— This  apparatus  ditfers  in  constmctlon  from 
all  ordinary  forms  of  atiil,  for  by  its  nse  a  pure  market- 
able spirit  can  be  produced  from  the  fermented  wash  by 
one  distillation.  It  consists  of  a  number  of  rectangular 
frames  of  wood  about  a  foot  eaoh  in  depth,  and  of  an 
area  proportionate  to  the  quantity  ot  wash  to  be  dis- 
tilled In  a  given  time.  These  are  superimposed  hori- 
sontally  open  eaoh  other,  each  being  furnished  with  a 


y if— 

trical  perspeotlve  with  a  circle  on  each  tas  H  ttsksn 
OD,  OB,  OaI  are  equal  and  squally  IncW»  *«<«»? 
and  to  eaoh   other  they  are    oontrfei  ^  a  oMS 
(doited).    Fig.  3  is  the  side  elevation  «l<i»«k».  ^ 
way  to  get  the  angle  ot  inolinatioa  of  At  ta  ^  •■■^ 
aontal  iatoooBstmot  a  trian^e  AN  M.iAaaiOM"' 
in  thaeropertlon  ot  I,  ^37^/8,  raopecttsalj,  u  ^M" 
theraUoottheUnes,AD,AN,aad  I>K:aB4«ka«^ 
to  do  this  is  as  foUows:-4ake  M  N    c=   Un.  sal  Mi). 
MQ  oMN;  then  Join  q  N  and  make  M  A  »  Q9,  •> 
join  A  N,  

then,  O  N  =  VM  W  -I-  H  Oa  —  ^ 
and,  A  N  =  Jk.T»  -f  H  Ns    =  .A* 
and,  therefore,  A  A  M  N  is  similar  to  A  O  A  N.  sal^ 
angle  NAM    ■=    angle  O  N  A.    Noir    to    find  ths  V 
portions  of  the  projected  circles.    As  every  ciftls  HP 
be  supposed  surrounded  by  a  sqoare,  the  aide  <A  *V^ 
obviously  eqoala  the  diameter  of  the  ctrclo,  or  tl' 
O  B,  or,  that  I*  to  say,  J  F  is  the  maasored  diamstac'' 
the  circle  to  be  projected.    Measure  off  A.  P  =  J  F,  as' 
draw  P  R  perpendicular,  then  G  K  ^   P  R  and  S  L  = 
A  R,  and  this  holds  good  for  any  alaed  oirole,  aa  tkr 
are  all  exactly  in  the  same  proportion.     Of  ooon*  a 
iaometrioaldrawing  comes  out  larger  thao  a  peispeetis 
one,  as  the  vanishing  lines  are  not  forsahortened,  H 
exiilbltedof  their  fnU  length,  and  the  amount  of  thixt: 

^/8       1-7M 
crease  Is    ,j  =  j.^  =  1-3JS,  or  an  peroazit.  iar«srla 

lineal  dimension.  I  do  not  give  the  proof  ot  Uie  loot  t«» 
sentences,  as  any  one  may  easily  make  it  out  for  binurii. 
with  a  slight  knowledge  ot  geometry  and  ot  tba  prinoi 
pies  of  projection. — J.  K.  P. 

[4433.]— MARKING  COTTON  CLOTH.— If  ••  B.  D.  P.' 
will  get  some  ordinary,  bat  dean,  gas  tar,  and.  pnt  ii 
into  an  iron  pan,  and  slowlv  drive  off  by  heat  the  gas  i» 
maining,  he  may  then  apply  it  to  marking  arpods  of  aav 
sort  by  a  stamp  or  otherwise,  and  it  wUl  r«aist  a£ 
attempts  at  discharge  by  acid  or  alkali,  bnt  It  will  not 
show  wliite.  (This  is  .used  by  all  bleachers  oaA  dyen  in 
Lancashire.)— Wahskof. 

[4484.]— TAPS  AND  DIES.- TO  W.  RERD. a    left 

handed  male  screw  may  be  made  from  a  rii^ht-ttandeJ 
tap,  with  a  specially  made  screw-stock  or  eqaiTmlsm 
cotttrivancein  which  theblank  to  be  screwed  is  iiteartimi 
on  one  side  by  a  blank  die,  and  has  the  teeth  ot  a  right' 
handed  tap  forced  against  it  on  the  other.  It  ta  nol 
worth  doing,  as  It  cannot  be  done  well,  and  Uaare  ar^ 
other  and  cheaper  ways  of  getting  a  scnw  »— ^ifo  u  n 
requires  doing  decently.  Workmen  an,  or  used  to  b* 
supposed  clever,  it  they  knew  this  triek.  I  acotdeatall' 
struck  a  triple  thread  with  ordinary  dies  a  short  iitai 
since,  but  then  1  was  using  them  only  for  the  parpovo  o 
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their  msklng  nsntches  on  the  thicker  puts  at  some 
anull  •hultaihat  I  waa tnrsinff.  I  <Hnild,iioweTer, have 
followed  ap  these  uratahea  with  the  aorew  tool  and 
have  produced  the  wonder  of  a  triple  thread  from  single 
•iie&->r.  K.  P. 

r448i.1— TAPS  AND  DIES.— W.  Baed  can  make  lett- 
handed  Ups  and  dies  very  easily:  he  haa  onlr  to  work 
them  the  other  way  or  backwards.— Sxmpxu  Fabatcb. 

r4ffl».l— MATHEE  &  PLATT'S  PATENT  PISTON. 
— "  O.  S.  A."  aboold  write  to  Uather  A  Piatt  lor  the 
spring  clip  (I  preaune  it  ia  Barker'a  patent),  and  they 
will  send  blm  one,  no  doabt,  and  also  the  neoeaaary  in- 
formation with  it.  The  addreaa  of  Mather  ft  PUtt,  en- 
gineers, la  Salford,  Lancashire. — ^Wahsrof. 

[4411.]— BAROUETEB.— I  moat  ask  "Jnnloa"  to 
exAmine  the  Index  eloaely,  and  be  will  find  that  the 
daozeea  of  temperature  Inoreaae  in  a  direction  oppotUe 
to  vhe  tnbe  gradnationa  on  circle  d  d  d,  so  that  as  the 
taznpentnre  rlsea  the  liquid  lalla  and  the  ratio  in  my 
glaaa  la  -41n.  for  1°  Fahr.  more  or  leaa,  thus :  <4. 

M°Fahr.  -  6incha■^ 

MO     "     -W  H      [  Barometer  ateady  at  ao-5 

This  moat  be  found  by  experiment  lor  each  glaaa,  and 
it  ia  onlynaceaaary  to  select  a  day  when  preasora  la 
jiteddy.  Jiaviag  Inaorlbed  yoor  drue  d  d  d  as  directed, 
nlsee  a  blank  eircniar  card  therein,  and  mark  on  the 
Kuugin  the  temperature  at  that  time.  Thia  figure  must 
of  conrae  ccdnoide  with  the  liquid  tcTel  on  d  d  d.  An  hour 
After  the  temperature  will  have  probably  altered  1°  Fahr. 
more  or  leaa.  Set  down  this  new  number  oraoalte  Ita 
reading  tmddi.    A  oertaia  Intarral  ot  taaths  will  be 


the  same  fioid.  Or  chloride  of  sine,  10  graina ;  diatOled 
water,  lox.  I  fancy  yon  will  find  one  of  the  above 
aolationa  to  answer.  I  have  nerer  mounted  rotifers, 
but  haTO  used  them  successfully  for  a  great  number  oi 
animal  tiasnes,  and  diaaeotlona  of  inaecta.  The  Tulcanita 
rlnga  answer  extremely  well ;  in  fact,  they  are  the  moat 
useful  cell  made. — OrxaATOX. 

[Mtt.]- HEBTOIUMa  FBE8HNESS  TO  FILTEBED 
WATER.— The  flatness  o(  the  filtered  water,  and  of  that 
which  haa  been  boiled,  proceeds  from  the  same  cause- 
vis.,  the  abaence  of  air.  If,  therefore,  "  F.  P.  8."  will 
aerate  hla  water  after  filtering  by  pouring  it  from  a 
watering  ean  with  a  fine  roae  held  at  a  height  of  about 
3ft.  or  4ft.  (if  neceasary  repeating  the  process)  he  will 
find  It  as  fresh  and  palatable  as  before.  The  same  effect 
will  be  produced  on  Dolled  water. — VxBTmcMns. 

[U49.]— FBE8HNES8  TO  WATER.— Pour  sharply 
from  one  vessel  to  another  ;  or,  better,  pass  carbonic 
acid  gas  (easily  made  from  chalk  and  snlphurio  acid) 
through  it.- H.  P. 

[MSI.]— U0UU>8  OF  COINS.- FuaiUe  metal  mak  ea 
very  fine  moulds  of  coins,  and  avoids  the  tronble  o! 
blaokleading.  Outta-percha  softened  in  Mot  water  also 
answers  well  If  It  is  placed  on  the  coin,  and  the  two  put 
on  a  piece  of  plate  glass  in  a  preu.  An  ordinary  copying 
press  wOl  answer  welL  Sulphur  and  white  wax  are  also 
used;  and  for  small  coins,  ordinary  sealing  wax  will 
answer  for  a  rough  experiment. — Opuatob. 

[4«!1.]— MOULDS  OF  COINS.— They  can  be  made  of 
gatta-percha,  or  wax,  or  plaster  of  Paris.  I  recommend 
wax,  which  I  should  use  as  follows : — Oraase  the  coin 
and  fix  a  cardboard  ring  round  the  coin,  and  then  pour 
in  the  wax,  melted ;  when  it  haa  set,  take  it  off  and  re- 
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found  for  1° ;  with  a  eompaas  mark'off  the  reat  around 
the  card.  Supposing  the  interval  =>  Bin.,  then  there 
will  be  S°  Fahr.  for  each  inch  liaa  or  falL  Any  work  on 
**  Pnenmatlca  "  explains  the  law  of  expanaion  of  air,  fto., 
bat  aooh  a  calculation  would  be  difllcolt  and  probably 
inaccurate  compared  to  the  plan  anggeated.  In  caae  of 
barometer  tailing  I  osu  only  repeat  what  appeara  with 
ulnatratlon  (68) :  with,  however,  a  correction  in  Bth  line 
from  bottom,  the  worda  "poMUr  a  "  alwald  be  "  M°  on 
eard,"  Aa  the  position  ot  pohiter  la  confusing  where 
now  placed  it  will  be  better  to  fix  it  in  the  blank  apace 
between  50»  and  66".  A  Urger  index  ia  forwarded  ai 
desired,  but  I  fear  spsce  is  too  valuable  tor  ita  insertion. 
If  "  Junlns  "  fails  now  I  will  draw  cat  aa  index  tor  him. 
— ConirtTBLA. 

[4M2.]—CROqUET.— "Woodman"  can  bay  a  book 
of  croquet  laatruotiona  at  almoat  any  bookaeller'a  for 
<d.,  which  wlU  give  him  all  the  information  he  aska  for. 
He  will  find  crabtree  or  maple  as  good  aa  anything  for 
his  mallet  beads  and  balls,  and  quartered  aah  for  mallet 
handlea  and  atarting  poata. — Wood  Spook. 

[4M6.1—ASPHALTE  FOB  GARDEN  PATHS.- 1  had 
aome  done  by  my  own  man,  and  If  "  Ssbbas  "  will  get  It 
from  the  gasworks  prepared  he  can  easily  lay  It  down. 
Mixing  the  what  ia  called  aaphalte— <.e.,  the  cmahed 
cisdera  aatnrated,  or  nearly  so,  with  the  gas  tar,  with 
old  lime,  broken  bricks,  bits  ot  limestone  rock,  Derby- 
shire spar,  4o.,  to  taste,  and  than  well  rollered  several 
times. — Wahsrop. 

[44*6.]— MOCNTINa  MICROSCOPIC  OBJECTS.— 
I  don't  think  "  H.  U."  will  derive  much  advantage  from 
mounting  rotifers,  a*  any  medium  in  which  they  are 
moaated  will  cause  ab  great  an  alteration  in  them  as  to 
render  them  nseloas;  besides  which,  those  creatures 
have  an  awkward  Ubit  of  going  to  smash.  Their  natural 
end  seems  to  beUftaalon.  If,  however,  "  H.  C."  wishes 
to  try  the  expariiBent  ot  mounting  them,  he  had  better 
use  TfaWRlUI  8  liquid,  or  glycerine  and  camphor  water. 
Pamphrey>  volcanite  cells  are  so  cheap  (la  per  100)  that 
DO  excnse  exists  for  trying  rufaberings.  The  latter  are  a 
plague  to  use,  but  will  answer  their  purpose,  wkm  used, 
most  admirably.— H.  P. 

[4446.]— MOUNTING  MICBOSCOPIC  OBJECTS.- 
I  fear  it  will  be  difflcult  to  mount  a  rotifer  so  as  to  keep 
■well,  without  causing  a  great  alteration  in  its  ap- 
pears noe.  Try  one  in  Dean's  medium,  but  mounted  in  a 
cell,  will  be  most  likely  to  succeed.  Try  by  soaking  the 
rotifers  in  water  saturated  with  creosote,  and  mount  in 


peat  the  process  on  the  other  side ;  next  stick  them  back 
to  back,  and  brush  It  well  with  plumbago  (a  fine  quality 
black  lead),  it  la  then  ready  for  eleotrotyping,—  Sxhpsb 

PAJRATCa. 

[4461.] —MOULDS  OF  COINS.  — White  wax,  with 
fiake  white  added,  gives  very  good  impressions  ot 
coins,  Ac.,  which  should  have  a  narrow  slip  of  paper 
gummed  round  their  edges,  to  hold  the  wax  when  poured 
in  a  melted  stale  on  them.  These  should,  when  cold, 
be  coated  with  plumbago,  applied  in  powder  by  a 
camel's  hair  pencil  till  the  whole  surface  ot  the  wax 
assumes  a  polished  appearance.— J.  B. 

[4451.1- MOULDS  OF  COINS.— I  take  Impressions 
on  moulda  ot  coins  in  this  way.  I  use  them  tor  medal- 
lion cutting  by  Lowe's  machine  (the  cheapest,  neatest, 
quickest,  and  best  out) : — I  first  get  some  gutta-percha 
of  a  thickness  to  suit  the  coin  or  medal  to  be  copied 
and  steep  it  in  warm  water  until  it  becomes  soft,  and 
then  warm  the  medal  and  lay  it  on  the  gutta-percha,  and 
simply  place  a  141b.  weight  upon  It.  This  does  one  side 
only--tne  same  la  required  for  the  other.  1  then  rub 
the  gutta-percha  impression  with  the  finest  plumbago 
(prepared  for  eleotrotyping)  and  submit  it  to  the  sulphate 
ot  copper  bath,  I  naing  the  finest  sulphate  of  copper 
and  the  carbon  battery,  and  have  got  some  very  good 
Impressions. — Wahsrof. 

[4461.]— MOULDS  OF  COINS.— D  it  be  required  to 
produce  mouUU  of  coins  so  as  to  obtain  facsimiles  in 
electrotype  copper,  the  best  plan  is  to  make  impressions 
in  sealing  wax  on  note  paper,  then,|  to  avoid  warping, 
attach  them  to  a  heated  copper  wire,  and  then  thoroughly 
blaoklead  the  surface.  I  have  a  considerable  collection 
ot  Grecian,  Roman,  and  English  coins  made  in  this  way 
when  electrotyping  was  in  its  infancy.  The  mould  ot 
each  side  was  taken  close  together  on  the  same  piece  ot 
paper,  and  a  smooth  connection  between  them  made 
with  soft  white  wax,  enabling  them  to  be  trimmed  up 
so  as  to  show  the  obverse  and  reverse  side  by  side, 
attached  by  a  band,  as  shown  in  engravings.  They  may 
be  silvered  or  gilt  to  represent  the  original ;  when 
larger  than  a  fiorln  gutta-percha  will  be  found  to  be 
the  best  material,  as  both  this  and  sealing  wax  have 
the  merit  ot  not  injuring  the  surface,  wlilch  cnn  hardly 
be  said  tor  stearine  and  spermacettl,  Ac— W.  K.  B. 

[4452.1— LIGHTNING  CONDUCTORS.— Bod  iron  Is 
generally  use^  for  them.  A  good  sise  is  Jin.  They 
should  reach  above  the  highest  part  of  the  building,  and 
be  pointed  a\  ^^^^e  top-    The  points  of  contact  with  the 


supports  on  the  side  ot  the  house,  are  preterably  of 
glass ;  bnt  that  precaution  is  mostly  i^ored,  and  the  rod 
must  be  Inserted  in  the  earth  to  the  depth  ot  about  a 
foot  or  so.— Skhpxr  Paratcs. 

[44SS.]— BAOKGBOUNDS.  —  I  do  not  recommend 
backgrounds  to  be  rolled  up.  It  the  stretcher  be  made 
with  wedges,  like  the  stretchers  used  for  painters' 
canvas,  a  tap  with  a  hammer  now  and  then  will  keep  it 
tight.  To  paint  a  background,  use  a  coat  ot  alae  and 
whltiug,  with  a  little  glycerine  for  first  ooat ;  and  after 
that  is  dry,  lead-eolottred  point,  containing  a  large  pro- 
portion ot  turps,  will  give  a  perfect  dead  surface  with- 
out gloea  that  will  not  crack  if  usad  with  care. — Ope- 
rator. 

[4467.]— STEAM  BOILEB.— It  often  happens  a 
bleaching  and  printing  worka  that,  though  they  uae  the 
steam  tor  boUins,  tea.,  aftertha  great  preaanre  haa  been 
taken  out  of  It  br  the  angiae,  they  requlrs  more 
ateam  at  a  redacea  preaanre  to  that  in  the  boOer — and 
there  are  many  makers.  ISut  Messrs.  Muagrave  &  Son, 
or  Messrs.  Hick,  Hargreaves,  ft  Co.,  of  Bolton,  make 
what  are  conaidered  very  capital  reducing  valves. — 
Wahsrop. 

t446&]— BLACKING  FOB  HARNESS.— The  following 
rectpels  given  by  good  authority:— Treacle,  (lb.;  lamp- 
black, lox.;  yeast,  a  spoonful;  sugar  eandy,  oUve  oQ, 
gum  iragaoanth,  and  lainglaaa,  each  los. ;  and  a  cow's 

gall.    Mix  with  two  pints  ot  stale  beer,  and  let  It  stand 
etore  the  fire  for  an  hour. — O.  H. 

[44£9.]  —  FUBNITUBE  OBBAM.  —The  toUOwing 
is  said  to  be  good:— 1st,  Soft  water,  a  gallon;  soap, 
4oa.;  white  wax  in  shavings  lib.  Boll  together, 
and  add  Sox.  ot  pearlash.  To  be  diluted  with  water, 
laid  on  with  a  paint  bmah,  and  polished  off  with  a 
hard  brush  or  cloth.  Or,  ^d.  Wax,  Sox.:  pearlaah, 
Sox.;  water,  Sox.  Heat  together,  and  add  4oa.  ot 
boiled  oil  and  Sox.  of  spirits  ot  turpentlne.^a.  H. 

[4468.]— WHITE  FUBNITUBE  CREAM.— Take  ot 
raw  linseed  oil  60s. ;  white  wine  vinegar,  Sox. ;  mathy- 
lated  spirit,  Sox. ;  butter  ot  antimony,  joz. ;  mix  the 
linseed  oil,  with  the  vinegar  by  degrees,  and  shake  well 
BO  as  to  prevent  aeparauon ;  add  the  apirlt  and  anti- 
mony, and  mix  thoroughly.— R.  8.  NRiidOM. 

liMBl.] -SCREW  CVTTtNG. -In  annwer  to  "H. 
Wllliama,"  I  ahould  uae  »hc<eld  nf  IA  gsaifs,  pruvidad 
they  can  go  on  to  the  sji,udr{!l.  Id  whiclj  t:asc  the  dis- 
tance between  the  centn  u!  mundnil  ind  centre  ol  lead- 
ing  screw  would  be  abotii  7iiL  If  his  latUe  has  only  aae 
collar,  and  a  cone  centre  |.,>»rlog  lieJiind.  lie  ?i-lU  lisve  tr. 
put  a  wheel  on  the  back  111  hU  puUey  wyrklng  iota  an 
other  wheel  supported  i.y  a  bracket,  and  to  put  the 
driving  wheel  ot  hla  train  into  itie  ipiDiUe  ol  thli  second 
wheeL  In  this  case  the  di..^isuce  0t  miittbtt  wo  Lilt]  nrti^ 
bably  (It  need  not)  be  Miudi  lc:*a  than  Xiju.,  unci  then 
wheels  aa  small  as  90  gaugy  are  baoiiy.    Mine  are  ol  w 

fauge,  but  are  gun-metal,  i:ot  wheels.  Aku  in  this  i'um 
shoold  make  the  mandrel  wheel  double  that  curriud  by 
the  bracket,  andusea  leit-huod&a  loading  »crew  otti  tn  su 
inch,  which  would  by  tblH  arrangement  be  eqaivalDot  lo 
a  right-handed  screw  ot  J  lu  uu  inch  apiilioii  In  the  ur dl- 
nary  way,  and  that  is  the  pil[;b  ul  screw  that  I  am  new 

gattlagtoBiyoldflln.  IsthuiD  pluce  ^roDe  of  10  t^  i,n 
ich  that  I  find  too  slotv  fur  w)i;it  I  do*-  riMiiiirji,  uulv 
my  new  screw  is  ot  double  ihrcud,  cat  with  a  screw  tool 
ot  i  pitch.  ;l  have  nearly  done  my  new  double-geared 
Sin.  head  stock,  and  shall  show  it  with  pleasure  to  any 
one  who  wishes  to  see  it  and  will  first  address  a  letter 
to  me  per  the  Editor  Enolish  Mschaxic. — J.  K.  P. 

[4MJ.]— STRANGE  PHENOMENON.- The  phenome- 
non described  proves  that  "  Glowworm"  is  one  ot  those 
/<w  persona  that  are  capable  of  being  affected  by,  or 
sensitive  to,  odic  force.  I  ahould  teelobllged if  "  Glow- 
worm," it  he  has  a  chance,  would  experiment  a  little 
on  the  subject,  aa  the  existence  ot  the  odic  force  is 
denied  by  many.  The  following  is  an  experiment  I  re- 
commend him  to  try :  Get  a  magnet  as  powerful  as  pos- 
sible, and  first  request  a  friend  to  pass  it  dovm  his  back 
with  the  poles  or  ends  nearly  but  not  quite  touching  the 
dreaa,  commencing  at  the  back  of  the  head  and  alowly 
drawing  it  downwarda  towards  the  feet,  and  oaretu]& 
note  the  sensation  it  produces.  Afterwards  take  the 
same  magnet  into  a  dark  room  at  nigKt,  so  as  to  exclude 
nwry  trace  ot  light,  and  pUdng  hlmaelf  about  a  toot 
from  the  magnet  look  at  it  attentively  for  aome  time— 
Bay  halt  an  hour — and  also  note  the  phenomena  that  take 
pUce.  I  shall  feel  obliged  by  these  simple  experiments 
being  tried  by  "  01awworm,''^as  they  will  help  to  confirm 
the  truth  of  a  little  known  and  despised  branch  ot 
science.  It  successful  I  will  describe  otner  experimenta 
to  be  tried.  The  light  observed  by  "Glowworm"  is 
caused  by  the  chemical  action  taUng  place  in  the 
leaves.  I  can,  it  required,  name  many  places  where  the 
above  light  will  be  seen  ;  over  a  newmadt  grave  It  is 
very  often  seen,  and  no  doubt  has  frightened  sensitive 
people  terribly,  while  another  person  not  sensitive  would 
not  be  able  to  see  anything  aaoanaL  In  fact,  in  every 
case  where  chemical  action  la  taking  place  the  light  will 
be  seen  to  a  greater  or  less  extent.— Opbrator. 

[4464.]— THE  MANGANESE  BATTERY.- In  reply  to 
"  M.  D.j"  I  beg  to  state  that  I  am  still  a  regular  reader 
of  the  ExousH  Mbchamic,  and,  by  your  courtesy,  an 
occasional  contributor  to  the  correspondence.  The 
manganese  battery  conttoues  to  work  periectlywell,  and 
hardly  diminishes  in  strength.  It  has  been  absolutely 
nntonched  for  many  months,  with  the  exception  ot  an 
occasional  addition  ot  water  to  replace  evaporation: 
The  clock  keeps  better  time  than  a  good  pocket  chro- 
nometer In  my  possession.— W.  H.  Stonb. 

[446S  J  —TRACING  PAPER.- This  may  be  prepared  by 
brushing  over  one  side  ot  a  good,  thin,  unsized  paper 
with  a  vamlsh  made  of  equal  parts  ot  Canada  balsam 
and  turpentine.  If  required  to  take  water  colour,  it 
must  be  washed  over  with  ox-gall  and  dried  before  being 
used.— T.  W.  BooRD. 

[4486.]— TBACING  PAPER.- "H.  U."  can  make  a 
good  tracing  paper  by  mixing,  with  the  aid  of  gentle 
neat,  an  ounce  ot  Canada  balsam  and  a  quarter  ot  a  phit 
of  spirits  of  turpentine.  Wash  one  side  of  the  paper 
with  this  mixture.  The  black  carbonic  papersare  made 
by  being  "painted"  with  s  composition  consisting  ot 
3m.  of  tallow,  Joi.  powdered  blacklead,  J  pint  of  linseed 
oil,and  sniflcieut  lampblack  to  make  it  of  the  consist- 
encv  of  cream.  These  should  be  melted  together  and 
rubbed  on  the  paper  whilst  hot.  When  perfectly  dry 
they  will  be  fit  tor  use.— C.  T.  B. 
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[4M4.1— CLEANINO  PKINTS.— Immarae  the  mliit  in 
a  bath  made  by  adding  to  strosg  mnrfatle  add  Its  own 
weight  in  water,  and  to  three  parts  of  tfaie  mixture 
patnsg  one  oi  red  oxide  of  manganeM.  A  print  may 
temain  in  thia  liqoid  >4  bonrB  without  harm.  II  the 
print  has  been  monnted  the  paste  or  other  adhesire 
ghonldbe  entirelf  removed  prenonaly  with  warm  water. 
The  aaliaa  eryatals  leA  by  the  aolaUon  will  wash  away 
by  repeated  rfaiainge  with  warm  water^SABius. 

fMm.]— IMFRE8BION8  FROM  PMNT8.— I  giro  the 
following  recipe,  bat  I  have  not  proved  it : — Soak  the 
print  in  a  aolotion  a{  potash,  and  afterwards  in  on*  of 
iartarlo  acid.  This  produces  a  difftuion  of  crystals  of 
bitaxtnte  of  pciaah  throntfi  thoaiiqninted  part  of  the 
paper.  As  this  salt  iq>«te  oil  the  ink  roller  can  be 
passed  over  the  surface  witboat  transferring  any  of  Us 
aontents  to  the  paper,  except  in  those  part*  to  which  the 
ink  had  been  ori^nally  applied.  The  ink  of  the  print 
pnventa  the  penetrauon  of  the  saline  matter,  and  so 
only  the  lines  of  the  picture  will  take  the  Ink  from  the 
n>ller.-C,  T.  B. 

(M71.]— HORSE   POWER "Lloyd's  Blidtsg  Hale" 

will  show  the  horse  power  of  any  hiKh-praaanre  engine, 
ihepreaaure  on  the  safety-valve  of  boiler  and  diameter 
of  cylinder  being  given.— T.  W.  Boobd. 

[M78.]  —BUTE  WHrrrNft  INK  OR  FLUID.— One  of  the 
best  and  simrlest  is  made  by  dissolving  soInUe  pnnsisQ 
bhie  in  distilled  water.  The  bine  Is  obtained  by  adding 
asolotlonof  proto-solphateaf  ironto  a  solution  of  fer- 
royanide  of  potassium  and  washing  the  precipitate, 
after  it  has  acquired  a  deep  blue  colour,  until  it  begins 
to  dissolve  in  the  water;  it  may  then  be  either  collected 
and  dried,  or  at  once  dissolved  for  use.— T.  W.  Boobd. 

[«79.]— COLLODION.— In  order  to  avoid  ridges 
when  coating  the  plate,  it  should  be  rocked  to  and  fro 
while  the'  enperfluons  collodion  is  drstnlngoffinto  the 
bottle.  I  shoold  think  that  W.  Crawley's  ooUodioa  la  too 
thiok.—T.W.  Boobs. 

J4481.]— BAROMETER  SCREW.— There  seems  no 
lenity  in  determining  whether  the  screw  was  in  any 
case  meant  for  the  use  Mr.  Toiniinson  mentions,  by 
merely  measuring  whether  the  scoleis  divided  into  true 
inches  or  dlminiabed  ones.  Tbey  ought  plainly  to  be 
always  leas  than  full  inches  in  the  ratio  that  the 
lower  mercury  surface  is  less  than  both  surfaces 
together.  Rarely  is  the  tuba  so  small  relatively 
to  the  detem  that  a  variation  in  the  dUfcrence 
of  level  would  praetieally  be  all  vialbla  at  the 
scale.  If  its  inches  then  are  not  diminished,  I  should 
eonelude  the  original  designers  oontemplated  this  very 
clumsy  adjustment  of  level  at  evaiy  reading. — £.  L.  G. 

[4482.]- OVAL.— The  following  method  of  de.scribing 
an  "  effl-ehsped  oval"  is  taken  from  "  Burchett's  Prac- 
tical Geometry  " — a  ufficient  answer  to  the  second 
part  ol  John.Baiion's  query : — Upon  any  right  line  AB 


describe  a  semicircle  CD,  equal  In  diameter  to  the 
proposed  oval.  From  C  and  D,  with  the  radius  o{  the 
semloirele,  cut  the  right  line  In  A  and  B,  From  A  and 
B,  with  radius  BC,  describe  arcs  CE  and  DF.  From  A 
or  B  draw  &  right  line  through  the  transTorso  diameter, 
cnttingiiiiiO,  touching  the  opposite  arc  in  E  or  F.  From 
O,  with  radius  OE,  describe  arc  EF,  completing  the 
Hgure.  Note.— Tho  length  of  the  figure  may  be  In- 
creased or  diminished  by  increasing  or  diminishing  the 
radii  AD  and  BO,  and  by  placing  the  point  O  higher  or 
lower  on  the  transverse  diameter. — J.  NasH. 

[4«a.]-OVAL.-WoA«  of  high  gaonutry,  as  Sir 
Isaac  Kowtou's  "  EnomeratioLineamm  Tertil  Ordinis," 
describe  plenty  of  geometrical  onrves  more  or  less  egg- 
shaped — as  that  described  by  a  point  in  the  connecting 
rod,  Fig.  1,  p.  448  (July  88),  but  all  such  ovals,  being  o( 
equations  above  tike  second  order,  are  beyond  treat- 
ment in  popular  books.  If  the  question  be  one  of  mere 
drawing,  the  outline  of  a  hen's  egg  is  best  represented, 
Mr.  Doaisou  says,  in  his  "  Astronomy  withont  Hathe- 
maties,"  by  a  semi-allipaa  for  the  small  end,  joined 
to  a  aemiaucle  for  the  large.  Many  mora  elegant  ones, 
as  the  plover's,  are  rather  composed,  1  think,  of  a  para- 
bola with  a  otroular  are,  which  in  that  case  must  always 
be  more  than  the  semlramle.  The  more  yon  have  of  one 
•  carve  tho  less  of  the  other,  and  the  more  of  parabola  the 
longer  the  egg,  and  the  greater  the  circular  radius 
relatively  to  the  paiametor.  An  inferior  but  passable 
imitation  may  be  composed  of  six  arcs  of  circles,  but 
hardly  of  four ;  though  the  drawing  books  alfeot  to  form 
thus  an  ideal  egg-shaped  human.head.  It  should  also 
be  known  that  no  ellipse,  visibly  or  plainly  diderent 
from  a  clrrlc,  cau  be  decently  imitated  by  fewer  than 
eight  ciTialai-  iircs.  The  arches  of  old  Ulackfriara 
Bridge  might  have  only  four,  but  few  probably  noticed 
that  they  were  oval  at  alL  Tho  Roman  amphitheatres 
were,  as  may  be  seen  by  all  foreign  pbins  of  them,  all 
struck  from  eipht  centres  at  least— never  from  four- as 
(■iitrrsved  in  one  of  Mr.  Fergusson's  books,  or  like  the 
Kenr^ington  H.tll  of  Science.  In  fact,  no  race  that  has 
anywhere  lelt  monuments,  before  the  English  of  this 
reign,  over  tolerated  anything  liko  the  crippled  four- 
centred  ovals  of  our  builders.  The  Viotorian  loss  of 
"  eye,"  or  sudden  barbarizing,  in  one  generation  of  all 
taste  in  form  or  colour  among  us,  is  a  really  new  and 
world-wide  nuisance,  one  that,  though  aeoounted  for, 
will  make  the  ago  stink  to  all  others  while  a  ralio  of  it 
lasts.- E.  L.  O. 

[44S7.J— BURNT  CLAY.— The  red  colour  is  due  to  the 
decomposition  of  salts  of  iron  daring  the  process  of 
burning. — T.  W.  Boo&n. 

[4489.]— TURNINO  COPPER.— RedBce  the  width  of 
the  cutting  edge  of  the  tool.— T.  W.Boobd. 

[4493.] —COIL.— For  my  awn  experimental  use  I 
dc^is^ned  and  made  a  commutator,  such  as  *'  K.  N." 
de-Ires,  but  It  Is  a  troublesome  job  and  requires  diagrams 
to  explain.  Xt  consists  of  an  ebonite  cylinder  with 
threo  scries  of  contact  arrangements ;  the  middle  one 
for  the  primary,  the  two  sides  corresponding  one  to  the 


contacts  and  tiie  oUier  to  the  bmaks  of  the  pxiaury. 
There  are  springs  and  the  requisite  oondactors  to  diract 
the  course  of  the  ourant.  I  may  heraaMar  folly  describe 
this  and  its  works,  bat  it  woold  be  nselssa  tor  "  R.  M.'s  " 
pnrposa,  bacaoae  ths  drMng  oat  ol  the  tab*  alfects  the 
intonslty  only,  not  the  qoaimty,  and  therefore  makes 
no  change  in  the  chemical  or  galvanometrio  results.  I 
do  not  at  the  moment  see  how  to  assist  "  R.  N. "  in  gain- 
ing his  object  Tho  tangent  galvanometer  will  be  fuUy 
d»cribed  in  my  next  paper.  The  Britiah  anit  is  aboul 
one  twenty-fifth  of  Varley's. — Sioiia. 

[44M.]— DI8BOLVINO  RESIN.- Too  need  not  dls- 
Bfdve  the  reaia ;  add  tothe  flour  with  whioh  you  intend 
to  mak«  yoor  paato  1-6  to  ^  of  ito  weight  of  very  Snely 
powdered  rwsin  aad  proeaed  as  naoal ;  this  with  the 
addition,  when  mads  of  a  mlnuto  quantity  of  creosote,  oil 
of  cloves,  or  corrosive  sublimate,  will  keep  a  long  time. 
— T.  W.  BoOBD. 

[4S00.]  —  SILVBR  THIMBLES.- Tbase  and  other 
silver  articles,  when  tarnished,  may  be  cleaned  by 
washing  with  caustic  ammonia.— T.  W.  Boosn. 

[4Ci(B.}— MEHSUBATION  OF  SUPERFICIES.— The 
ana  of  '■  T.  W.  iL's  "  triangle  is  Vftm,  aad  ths  follow- 
ing is  the  ataaner  of  working  it:— 

9-8  -)-  7-»  -t-  S-B 

i  =11-1 

U-1  -  9-2  =  1-9 
111  -  7-5  =  8< 
U-1  -  6-5  =  5-6 
U-1  xl-9  X  S-6  X  (■«  =  49fi-17iH 
48S-17«4(a»«197 
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4121^  8134 
ij   4121 


4123a\  400800 
9)  871061 

41^887)  1923900 
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{4EUJ  —  STEEL  IUMDaEI.B  FOB  VW, 
LATHES.— Coald  some  of  your  readan  kinO;^ 
turner  the  best  means  of  fonniasr  steel  ™— wh^^ 
collars  or  bearings  and  hardeaing  tne  aanw  foro^ 
iBltas  f— Jom  Thokas. 

[406.]— VELT  HATS.- WobM  nay  ImrtbsriM, 
form  me  howto  clean  UM  hats  wkaa  %ikejp^4mK 
siiiny  } — IfmeBjLXGB. 

[4S16.]  -  ASTBOHOnBU.     FKEKailC;4.-ll 
"  F.ft.A.S."  or  Mr.  Webb  kindljr  give  an  optiiiia  «* 
following}    A  yonag  triaad  o(  BiaswrttubBi 
foUows:— "Vba  aoon  was  lOry  Jam,  hUagaijt^^ 
ths  hoosa  at  tta*  aad  ef  tke  gBTdas  ■  •  *  •  tgn^ 
It  was  axaotly.«sitBeontinaal  cnrrantotririM^u 
off  Itw  north  edga  of  tbe  lonaa  disa,  timtmi^ 
sionally  with  the  paaltioa  ol  abjaeta,  MtMi^i^ 
with  their  sharpness,  bnt  qaita  vavwatedi^Brii^ 
jects  baiag  seen.    A  powar  oC  SM  Aomtm^i 
vibration."    My  friend's  stand  ia  of  aixsdJaulM< 
and,  tboogh  portable  before  •oaas  aS0lf 
wasu  I  know,  qnlu  steady.    The  faooai 
garden  is  diatani  aboat  IW  jraods ; 
stands  usually   aboot  MO  yaMs   froBtti 
Whether  U  is  to  Tibratlaa  of  tf 


J.  NlSB, 


[4506.1- WATER  BAROMETER.— I  should  be  glad  to 
help  "Oimel"  withont  price,  but  glass  is  perishable,  and 
a  jonrney  would  be  fatal  to  such  a  fragile  arrangement ; 
besides,  each  glass  requires  at  first  a  careful  series  ul  i 
observations  in  order  *u  construct  Its  index  (sea  reply 
to  "Junius"  in  this  number).    Any  handy  workman  ' 
would  easily  construct  tbe  glass  from  the  drawing,  and  { 
if  "  Oimel  "  c«}ild  spare  ten  minutes  a  day  for  a  week,  ho 
would  get  th^augr,  and  could  form  index  therefrom.— 

COBNCBIA. 

[4607.)  —  MUSHROOM  CULTURE.  —  W.  Reed  can 
scarcely  expect  to  grow  mushrooms  in  nothing  but 
mould.  The  delicate  filaments  which  form  the  roots  of 
this  fungi  oould  not  possibly  spread  through  a  mass  of 
loam.  If  he  will  put  about  three-fourths  dung  to  one- 
fourth  mould,  and  well  mix,  I  have  no  doubt  be  will 
succeed.  Possibly  a  l&us  quantity  of  dung  would  do  if 
the  mould  used  Is  full  of  fibre — Uke  turfs  cut  from  an 
old  meadow.  Bnt  wUl  not  tbe  temperature  on  the  top 
of  the  boiler  be  rather  too  high  ? — Saul  Rvmba. 

[4609.]  —BRASS  TUBES.— Brass  may  be  polished  with 
crocus  and  oil  after  properly  smoothing  with  emery,  but 
should  then  bo  lacquered  to  make  it  retain  fts  brilliant 
surface.  Both  soldering  and  braxing  have  been  often 
described.- T.  W.  Boobd. 

[4S1I] — WEIGHT  OP  BALL.— To  obtain  the  weight 
of  a  cast-iron,ball  multiply  the  cube  of  diameter  in  inches 
by  ISS.  For  wrought  iron  multiply  by  146,  which  will 
give  tho  weight  in  lbs.  To  find  how  much  wire  Jin. 
round  can  bo  made  from  a  ball  7in.  diameter,  first  find  the 
weight  of  a  yard  of  the  wire  by  multiplying  the  square  of 
diameter  by  7854,  which  gives  the  weight  per  yard  in  lb. 
Then  divide  tho  weight  of  ball  by  the  weight  per  yard  of 
wire.  Tho  result  will  be  the  number  of  yards  of  wire, 
exclusive  of  waste  in  process.  By  the  above  rule 
"  Kaiph  Williams  "  will  find  the  weight  of  a  wrought- 
ir«u  ball,  7in.  diameter,  to  bo  SOU).,  and  the  weight  of  a 
yard  of  {iu.  roand  wire  about  half  a  pound.  Therefore 
H  =  100yard»,-FBBBO«. 

[46U.]— WEIGHT  OF  BALL.— I  think  "Lloyd's  Im- 
proved Sliding  Rule  "  would  suit  Ralph  Williams,  price 
about  4s.  On  referring  thereto,  it  appears  to  me  that  a 
cast  iron  boll  Tin.  In  diametor  should  weigh  471b.,  and 
one  of  wrought  irou  501b. — T.  W.  BuaoD, 

[4811.]— WEIGHT  OF  BALL.— An  iron  ball  71n. 
diameter  would  wel(;b  49'6921b. ;  for  the  weight  qf  a 
cubic  foot  of  cast  Irou  is  7d45oz.  Avoir.  (Hntton),  and 
tho  cubic  content  of  a  ball  7In  diameter  is  1796948 
cubic  inches.  The  following  formula  iriB  show  the 
working  :— 

7»  X   -6886  X  7645 
— iKS-TTs —  =  «■«"  + 
A  simpler  rule,  tl  ough  not  so  exact,  is :  9  times  the  cube  of 
the  diameter,  dividel   by  64,  will  give  the  weight  in 
pounds.    Su, 

7»  >    " 


64 


48-834376 


The  rule  Is  foimd  by  assuming  that  the  diameter  of  an 
iron  boll  weighing  91b.  is  4in.  It  Is  not  quitu  so  much ; 
hence  the  inaccuracy.  This  may  be  drawn  into 
804  g9ths  feet  of  round  wire  lin.  diameter.  The 
solidity  of  lit.  of  this  wire  is  found  by  multiplying  the 
square  of  the  diameter  by '78!>4  and  then  by  18.  This 
product,  divided  into  the  solid  coatents  of  the  ball,  will 
give  the  number  of  feet  into  which  it  can  be  drawn. 

J.  Nash. 


The  Aeadtmie  dn  Se'unen  offers,  this  year,  six  mathe- 
matical prizes,  each  worth  8,UU0tr.  "On  the  Use  of 
Eleutriclly  in  Medicine  "  is  a  subject  for  which  G,000fr. 
are  offered. 


air  ariaiaa  from  tka  rool  of  the  tiTniasi.lt 
a  Uas£  MmoBis. 

[4617.]- STAININO  GUT  FISHTSO  U9t«s 
the  best  stain  forgot  lines,  aad  bow  can  l|••l^- 

Fluvids. 

[4Sia]— MYROBALANS.— What  U  mjnWb^ 
forwhatisit  usedf-H.  U. 

[4619.]  — PHOTOGRAPHT— Can  any  of  onia* 
readers  inform  me  of  a  varnish  that  will  prx^k 
negative  while  printing,  and  not  sliuk  to  iht  p«|i!' ' 
would  prefer  one  that  requires  heat  to  nndi£l '. 
anyone  oould  tellmehowUmakeltlshauliitxet-K 
— YotjBo  Photo. 

[4S8a]— PERCH  FISHDiO.— Whan  is  ths  best  liB 
to  fish  for  perch,  and  what  is  considered  the  pafi: 
tackle?  Are  there  any  good  perch  near  Ijottet'- 
Edwih  Jobes. 

[4881.]- EXTRACTINO  HONEY  FROM  THE  COK. 
— Can  any  of  your  numerous  eorrespondrnLa  enhgttn 
me  as  to  the  best  way  of  extroctia^  tbe  b004*y  from  tbo 
comb,  for  domestic  asef — Amxsevx  Bhx  Kkspem. 

[4S29.]— PURE  CHARCOAL. -lihouldfeel  obliged! 
"  8Igma  "  would  tell  mo  k*ir  to  make  purs  charcoal,  aal 
what  kind  of  fire  aad  hat  plate  Is  pare.- Sahue. 
Ibbotsom. 

[4683.]- COLOURS  FOR  TICKET  WRITKG.-Co 
any  brother  reader  kindly  inform  mc  wbai  lngradie» 
are  used,  and  the  way  ol  mixing  the  luUQWing  cukta 
as  used  by  ticket  writers — red,  green,  brown,  tai  ja- 

low  ? — COX.OUBJKAN. 

[4614.]— STEAM  JOINT.- 1  have   a  poit>U»  M 
boiler,  and  1  wish  to  have  one  or  two  fixed  tsipBm  ■> 
different  paiis  of  my  form,  and  also  to  have  a  foU^ 
Cameron's  steam  pump.    In  fact,!  want  to  cvrr  r 
boUar  to  where  I  have  an  engine  or  pomp  iasimi  /' 
portable  combined  eugine  and  boiler,   fbt^tts^- 
nave  is  to  get  a  periectly  tight  steam  jt^t^s* 
boiler  and  engine.  As  with  a  portable  tain  *^ 
be  almost   Impossible,   having   regard  b  •■fi" '^ 
ground  and  any  slight  change  of  place  kla^^'^ 
the  Joints  of  steam  pipe  tight.    Thk  S&^°*'t 
be  met  temporarily  by  the  use  of  a  fittiltf  iacis-r^bQ 
tube  vulcanized,  but  1  am  afraid  thatae  bni  (t  if*^ 
at  a  pressure  of  801b.  to  1001b.  per  iii&«!U<&  '  ** 
weeks  destroy  the   india-mbber.      Ci&  w^  d  *!« 
readers  tell  me    whether   any  teleavopc  ^^  ^ 
vertical  motion,  and  motions  right  and  i^  *t  1** 
fnm  eaoins  has  ever  beea  ased*  aad  if  as^staas  tta 

ba  got  f— SCHBIUB. 

[4686.]- TESUVIANS.- Win  some  r«adsiiili«P» 
with  a  recipe  to  make  vesuvians  and  ciai  hpsti' 
J.  B. 

[4eia]— ELECTRIC  TIME  GUN  JUfD  hiU^-^ 
any  obliging  scientific  or  other  re  idor  of  uw  ]l*cia)> 
give  ma  a  description  of  an  elecliicel  tima  (aBiatMI 
— 1  mean  a  model  on  tlie  same  pr  o.pla  a^  tbst  sat'* 
Edinburgh  or  Birkenhead,  die  il  I .  ava  se*a  tbi**' 
perimeutod  with  on  the  leciure  table,  andaiahwc 
much  to  construct  one  myself. — W.  1;  .ra, 

[4517.]— AERATED  WATERS.— Cm  anyoasMt' 
quaiiitsid  with  the  manufacture  of  tho  abors  tell  aa  « 
causa  ol  nectar  turning  thick  and  hitty  after  ba 
bottled  fourteen  days  or  so  ?    Has  dlQeront  t 

anything  to  do  with  it,  or  is  it  fermeatation 

it?  if  so,  what  doea  the  syiap  rsquira  in  it  to  pivnat: 
Any  information  on  tbe  above  will  oblige.— s>  ■ 
Watbb. 

[4S18.]  —CARVING  AND  TURNING  WOODEN  Vt>^ 
— Can  any  reader  Inform  me  how  to  make  hallow  sv- 
toraery,  each  as  buttor  prints,  spice  boxes,  Ac  7  ^' 
are  they  hollowed  oat,  and  by  wnat  meaxis  do  tha;  « 
the  screws  f  Tliay  must  be  dona  qnioUjr,  sa  tlisy  an  >' 
cheap.- Map. 

[4689.]— CHAIN  ADJUSTMENT  TO  OOMPOrV.' 
HIOEOSCOPE.— Would  any  reader  be  Una!  ciBoa<«>  -' 
inform  me  what  is  the  principle  of  thechain  adijn 

as  applied  to  the  compound  mlcroscopa,  and   Wbi 

is  sumolently  accurate  to  toke  the  place  of  bot^  the  rv^ 
and  fine  movemeots  with  high  powers  1 — S. 

[4580.]  —  REMOVING  PLASTER  FROU  GLA>i 
CHAHDELIER.- 1  shall  feel  obliged  if  any  reader  aJ 
inform  me  how  to  remove  old  plastor  of  Paria  from  1 
glass  chandsller.  I  want  to  take  one  to  pii^oas,  and  ^ 
not  know  how  to  proceed. — OxroBO. 

[45S1.]— SODA  CRYSTALS.— Jesepli  ResheU  haviE 
so  kindly  volunteered  information  respecting  tbe  ma&i 
facture  of  this  article,  I  should  be  glad  of  same.  lor  pro 
ceeding  on  a  small  scale,  "if  practicable,"  or  oti.ij 
chemioilof  eas^-  process,  marketable;  the  two  pan; 
have  are  cast  iron,  and  contain  180  and  7t>  ^alloc 
respectively,  outlet  for  steam  through  trap-door  iii  sh..-^ 
—Soda  CnvsTALS, 
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I«S2.]— TBI.E8C0PIC,  Etc.— Will  one  of  the  msny 
readers  of  your  pablioatiou  inform  me  whether  it  Tronld 
bo  considered  good  work  for  an  Sin.  reflecting  telescope 
to  allow  Japitei'i  Moond and  third  utalliteii  flltj-eight 
mlnutea  after  aunriae,  the  aky  being  entirely  free  from 
cloud  f— H.  A.  C. 

[«83.]— FURNACE  FOR  HEATING  MOULDS.— I 
andentand  there  is  in  nse  in  the  forgea  in  Staffordahire 
K  patent  furnace  for  heating  the  moulda  from  which 
spadea  and  ahovels,  Ac,  are  manafactared.  The  f amace 
in  email,  of  an  oblong  conatruotion,  and  has  apertorea  on 
e.iah  side  snfBciently  Urge  to  admit  one  or  two  moulds. 
The  end  directly  oppoaita  the  blaat  ia  left  open,  and  acta 
aa  vent  hole  and  feeder,  into  or  through  which  the  fuel 
i%  passed.  Can  any  reader  furoish  me  with  particulars 
of  the  construotiau  of  this  furnace,  or  give  me  i  ay  idea 
who  ia  the  patentee— i.r.,  it  the  thing  is  really  pauuited  ? 
— W«.  Scorr. 

1«34.)— SPECULA  GEIKDISG.— TO  MR.  PUB- 
EI8S.— Will  Mr.  Purkisa  be  good  enough  to  say 
whether  bis  machine  for  apeenla  grinding  (de- 
nibed  in  the  BsouoH  Msckajiig)  would  do  for 
the  grinding,  polishing,  and  parabollzing  of  piano* 
convex  len>tes  of  4in.  or  flin.  in  diameter?  If  large  lonaes 
fplano-oonvex)  could  be  parabolizod  by  hia  machine, 
could  not  a  large  and  cheap  object-glass  be  constructed 
with  facility  ?  I  presume  that  a  couple  of  large  lenses 
both  plano-coDTex,  one  flint,  and  the  other  crown  glass, 
parabolixed,  would  bo  a  cure  (or  spherical  and  chromatic 
aberration  ?  Could  the  lenses  be  tested  in  the  aame 
manner  as  hia  spoci^a  ?^Uayxohs>. 

[4335.]— HORTICULTURAL.— Can  any  one  give  me  a 
tew  instructions  concerniag  pruning  gooseberry  and 
viurv>t  busbae  ? — Q.  H. 

-  (4636.]— MELTING  POINT.— What  melting  point 
should  I  get  when  I  mix  parsfllnes  having  melting 
points  of  1%'  and  109'  in  the  proportions  of  12  to  1,  3  to  1, 
and  4  to  1  respectively?  Correct  answers  and  how  it  is  done 
will  oblige.  Is  there  a  latest  heat  to  be  taken  into 
account  V — Melting  Poibtt. 

[4637.1— EQUrVALENTS.—Wonli  Mr.  G.  E.  Davis  or 
any  of  your  chemical  subscribers  kindly  favour  me  with 
A  list  of  the  elementary  aubstancea  with  uieir  equivalents, 
according  to  the  new  notation  ? — MaO  Co^ 

[4Sta]— HARMONIUM  PAN.— I  have  an  harraoninm 
and  I  have  spoiled  the  pan  experimenting  with  it.  Can 
Mr.  Smith  or  "  Adept "  oblige  me  with  the  depth  of 
channels,  pallet,  and  reed-holea  for  a  two-row  pan,  as 
I  should  like  to  make  one  (or  try  to  do  so)  ?  If  they  would 
oblige  I  should  be  thankful.— W.  A.  S. 

[4S39.]— CHIMNEY.— The  Srm  whose  engines,  shaft- 
ing, and  mactiinery  are  under  my  charge  are  about  to 
build  a  new  chimney,  and  I  shall  be  much  obliged  if 
you  or  any  of  your  eorreipondents  will  give  me  the  best 
proportions  for  it,  espeoiully  a  j  regards  height  and  size 
of  flue .  There  are  four  Gailoway  boilera  to  be  attached 
to  the  chimney,  each  24ft.  by  7ft.  diameter,  with  24 
Oalloway  tubes  in  each ;  there  is  also  an  economizer 
between  the  boilers  and  the  foot  of  the  proposed  chimney. 
The  works  are  situated  in  a  valley  witb  mUa  all  around. 
— WnxiAM  MOODT. 

[4540.]  —  MOUNTINO  PLANE  MIRROR  IN  RE- 
FLBCTING  TKLKeaUPE.— I  shodd  feel  obliged  If  Mr. 
Proefor  or  other  of  your  numerotta  eoutrlbutors  would 
infosm  me  if  there  are  any  drawbacks  to  a  syatem  of 
znonnting  the  prism  or  plane  mirror  in  reflecting 
telescopes  shown  in  the  enclosed  sketch.    The  speculum 


t 


is  slightly  iacUned,  fts  In  Hencbell's,  and  the  ima^e  is 
roeeired  on  a  reflecting  prism  piaead  at  tho  side,  the 
priam  being  a  portion  of  the  eye-piece.  This  form  would 
seom  to  me  to  po^sot*^  the  advantages  of  an  inoroase  of 
light  combined  with  Bimplicity  of  constractloD,  but 
having  bad  do  experience  in  each  mattertt,  I  ahould 
like  to  know  the  opUiion  of  soma  one  ol  year  able 
writers.— A.  White 

[4G41.]-EUBROIDERIXa  UAGHINS.— Can  any  of 
your  readorti  tell  an  upon  what  kind  of  a  machine  the 
embroidered  lai.Ttinn  for  ladies'  white  petticoats  is 
«xeeiited?  Thj  sewing  material  is  woollen,  and  the 
stitoh  a  cha  <  somewhat  iimilar  to  the  Willoox  and 
Oibbs*  stitch.  I  have  tried  to  embroider  on  the  WiUoox 
And  Oibbs,  bat  I  dad  it  very  difficult  to  make  n  sharp 
carve,  owiug  to  the  great  length  of  tho  feed.  Is  there 
«ny  other  chain-stitch  machine  better  adapted  tor  the 
purpose  ?  I  fancy  there  is.  A  reply  would  greatly 
oblige.— A.  B2LUDSH. 

[4M2.]— 3TBAM  PUNCHING  PRBSg.— Will  any  of 
your  readers  show  me  how  to  set  steam  power  to  wurk 
a.  vertical  screw  pres^,  ue.,  a  press  of  the  kind  n^ed  for 
cutting  out  steel  pons  by  hand,  bat  on  a  muoh  larger  scale  ? 
I  want  60  blows  per  minute.  An  excentrio  motion,  as  in 
ibe  common  punohing  machines,  will  not  do.  Toothed 
wheeUwill  not  do.  The  motion  muitt  be  continuous, 
na  the  work  is  too  heavy  and  has  to  be  too  qniokly  done 
to  allow  of  a  reversing  action. — PaNOH. 

[4543.]— TORTOISE-SHELL  COMBS.  —  Could  anv 
reader  tell  me  how  to  join  tortoise-shell  combs  ?— Haik- 
cnsMBa. 

(45«.J— PHOTOGRAPHIC.  —Can  a  photoffrapher 
ffivo  or  sell  cartet-de-viaite  of  persons  he  takes  to  other 
people  without  their  consent  ? — Photo. 

[4545.}— HOGG'S  SECRET  CODE.— Will  "Crypto- 
grapher" please  give  me  the  information  for  finding  a 
clue  te  the  cipher,  as  he  promised  in  No.  378,  and  also 
ttnv  anggestido  he  may  have  to  make  respecting  secret 
codes  ?— Abous. 

[4546.]— DIVISION  PLATE,  Ac— Will  "J.  K.  P." 
Iclo^y  iSive  the  be^t  numbers  for  a  division  plate  having 
three  rings  of  holes,  and  say  whether  he  considers 
it  impossible  (or  nearly  so)  for  an  amateur  to  fit 
ap  a  baok-gearod  headatock  having  two  steel  cones 
running  in  steel  conical  collars  iboth  to  be  hardened 
and  ground  to  a  fit)  ?  I  nlso  want  to  know  the  best  angle 
for  the  cones ;  85*^  appears  to  me  too  great  ? — BublaIsA. 


[4547.1— A  FIELD  OF  B.\RLEY  GROWN  FROM  I 
OATS.— Can  any  correspondent  throw  any  light  ou  tho 
following,  which  I  extract  from  Elihu  Burril's  **  Walk 
from  London  to  John  o'  Groats  "? — "  It  was  a  targe  field  of 
buiey  grown  from  oats.  The  barley  sown  in  this  field 
was  the  first-born  offspring  of  oats.  The  head  and  berry 
were  barley,  and  tho  stalk  and  sheaves  were  oats  ;  and 
the  whole  proeess  bv  which  this  wonderful  transforma- 
tion la  wrought  is  simply  this  and  nothing  more :— The 
oats  are  sown  about  the  last  wcekin  June,  and  before  com- 
ing into  ear  they  are  cat  down.wlthin  I^in.  of  the  ground. 
This  operation  it  repeated  a  second  time.  They  are  then 
allowed  to  stand  through  the  winter,  and  tho  following 
season  the  produce  is  barley.  This  is  the  plain  statement 
of  the  ease  in  the  very  words  of  the  originator  of  this 
process,  and  of  this  straiige  transmutation.  The  only 
practical  result  of  it  which  he  claims  is  this,  that  the 
straw  ol  the  barley  thas  produced  is  stouter  and  stands 
more  erect,  and  therefore  less  liable  to  be  beaten  down 
by  heavy  winds  or  rain.  Then  perlmps  it  may  be  added 
this  oat-atraw  hoaded  aith  barley  is  move  valuable  as 
fodder  for  live  stock  than  the  natural  barley  straw.  But 
the  value  of  this  result  is  nothing  compared  with  the 
issue  of  the  experiment  as  proving  the  existenoe  of  a 
principle  or  law  hitherto  undiscovered,  which  may  be 
applied  to  all  kinds  of  plants  for  the  use  of  man  and 
beasts.  If  anv  reader  of  these  notes  is  disposed  to  in- 
quire more  fully  into  this  subject,  I  am  sure  he  may 
apply  wiUiout  hesitation  to  Mr.  John  Elklna,  of  Brun- 
tiaham,  near  St.  Ives,  Hnntingdonshire,  who  will  supply 
any  additional  information  needed."— S.  O. 

[451S.]— IMMERSION  LENSES.— What  are  the  prin- 
ciple advantages  of  the  immersion  objectives  ?  Do  they 
cost  much  ?~M.  J.  C. 

[464B.]  — DOBS    BOILING  DESTROY    GEBH8.— I 

should  Uke  to  hear  the  opinion  of  your  numerous  micro- 
soupioal  readers  on  this  interesting  question.  According 
to  some  authorities,  there  are  some  germs  which  are  not 
destroyed  unless  tho  temperature  of  the  water  la  raited 
10^  or  12-  above  boiUng  point. — Sabbas. 

[4550.1  —  THE  SUEE  AND  BICHROMATE  BAT- 
TiilULKS. — I  am  disappointed  with  '*  Siguia'a  "  answer  to 
my  query  (4<5U),  and  after  procuring  the  numbers  he 
this  week  recommends,  find  myself  vor>*  little  wiser.  At 
page  au,  *'  Sigma  "  describes  Uie  double  cell  bichromate 
battery,  and  says,  **  Its  use  in  a  simple  cell  system  will 
be  referred  to  afterwards,"  which  has  not  been  the  case 
for  thid  week  at  page  4if2,  he  says,  "Hat  I  have  now 
dealt  with  all  the  forms  I  can  remember  of  any  general 
interest  and  practical  value,  and  therefore  conclude  this 
p^rt  of  the  subject."  "Sigma's  '*  descriptions  are  not 
clear  enough  for  the  ordinary  mind.  For  instance,  the 
sulphate  of  lead  battery,  described  at  page  482,  would 
puzzle  99  out  of  every  100  to  tell  what  it  was  Uke,  and  I  am 
sure,  from  the  description,  no  one  could  make  one.  Will 
any  other  of  your  reader.-t  answer  my  query.  No.  4450? — 
M.ii,G.S.  (a  New  Bubscnber.) 

[4551.]  _  TRANSFERRING  ENGRAVINGS  TO 
WOOD.  — Can  any  fellow-reader  tcU  me  a  simple 
way  to  transfer  engravings  from  paper  on  to  wood,  and 
obuge.— Wood  Spook. 

[4663.]- AVXA&T.— WUl  any  one  tell  me  what  birds  I 
can  keep  together  In  an  apiary  ?— Bxbaf. 

[455S.]— SILVERING  CLOCK  DIALS.— Wonld  "A 
Morayshire  Han,"  or  some  other  correspondent,  tell 
me  why  I,  as  well  as  "Poor  Clock  Jobber,"  cannot 
silver  a  brass  plate  properly.  I  had  an  uM-fa^bionod 
barometer  tirought  in  last  week  to  have  the  dial  silvered. 
It  is  one  of  those  which  has  the  mercury  Bhd*n-ing  all  up 
the  centre.  So  I  accordingly  set  to  work  and  carried 
out  **  A  Morayshire  Man's  "  directions  to  the  letter,  and, 
I  must  say,  succeeded  in  putting  the  silver  on  ver>' well; 
but,  on  accoant  of  applying  a  dirty  brubh  to  varnish  it, 
I  spoilt  it;  so  I  set  tu  work  and  scoured  off  all  tho  old 
silver,  and  bc^n  afrc<ih — but  all  to  no  purpose ;  for 
after  1  had  been  rubbing  tho  silver  on  a  little  bit  it 
looked  just  like  a  decayed  bit  of  bone.  I  then  tried 
again ;  and  all  round  the  plate  near  the  edges  it  looked 
more  like  copper  than  anything  else;  and  as  for  the 
edges  of  the  plate  they  looked  quite  black.  How  is  the 
plate  fixed  whilst  silvering?  I  lay  mine  on  a  clean  bit 
of  rag  ?— YouKo  Countby  Watcbmakeb. 

[4554.]— THE  PENDULUM.— Tho  law  ef  pendnlnm 
motion  is,  that  a  weight  suspended  bv  a  silken  cord 
will  more  in  unequal  spaces  in  equal  times.  Why, 
then,  should  a  clock  gain  time  by  raising  the  bob,  as 
by  the  law  a  longer  swing  should  be  accomplished  in 
the  same  time  as  a  short  oue  ?— Vibbatob. 

[4555.J— PHOTOGRAPHY.— Will  some  of  our  readers 
kindly  give  the  best  process  for  enlargements  upon 
paper;  also  the  best  mode  of  preparing  albumeuized 
paper,  and  how  to  tree  a  bath  from  acetic  acid  ?  What 
is  the  autotypo  printing  process  ? — Lxx. 

[4556.]— TBLEGR.VPHY.— May  I  ask  some  one  the 
use  ol  A  in  the  diagram  ?    It  is  affixed  tu  the  telegraph 


is  82ft.  Gin.  long,  6ft.  Bin.  diameter,  two  tubes  ronning 
through  it,  each  3ft.  diameter.— Thos.Datizs. 

[4560.]— PAINTING  CISTERN.— I  have  an  Iron  soft 
water  cistern.  Can  any  one  tell  me  what  is  the  best 
thing  I  can  use  to  paint  the  Inside  with  ?  It  has  been 
painted  with  good  white  lead  paint,  bat  it  has  sheUed  off 
and  the  white  lead  faUen  to  the  bottom  of  the  water.— 

ClSTBBIt. 

[4561.]— ENGRAVED  BRASS  PLATES.- What  i«  tho 
general  mode  of  flUing  tn  engraved  brass  plates  ?— T.  D. 

[4562.]— VIOLIN  STRINGS.- 1  have  a  number  of 
violin  first  strings  which  I  keep  in  a  tin  box.  Will  some 
reader  kindly  inform  me  if  I  ought  to  take  any  otherpre- 
oantiona  for  preserving  them  baaides  that  of  keeping 
them  from  the  air  ?— R.  E.  G. 

[4568.]— COPPER  AND  BRASS  COINS —I  shonldbe 
mncbobllgedlfanyof  thereadersof  yourvalnable  paper 


poles.  I  heard  it  suggested  that  it  wab  intended  to  hold 
the  wire  in  the  event  uf  the  porcelain  head  brooking. 
However,  they  are  always  put  on  the  inside  of  the  pole 
if  they  have  any  strain.— Mus. 

[4557.]— WOOD  ENGRAVING.— I  hnvo  cut  out  a 
largo  steamer  for  a  billboad,  but  had  the  sea  too  coarse 
and  open.  Could  anv  one  inform  me  of  a  composition 
(if  there  is  such  a  thing)  with  which  I  can  lUl  up  the 
hollows,  and  re-engrave,  or  must  1  have  the  piece  cut  off 
and  reversed,  and  engrave  again?— Mi/a. 

[4558.]— ST t; EL  PLATES.— Could  any  one  inform  me 
of  the  price  ^.^  gieel  and  copper  pUtes  for  engraving 
apon.— Mus  7 

[4569.]— .R/^  -.  POWER.— Please  inform  me  the 
horse  pow«f>*fer'w0iieri  it  is  working  at  401b.  per  inch.  It 


can  inform  me  what  the  enclosed  coins  are.    The  largo 
one  is  copper  and  thasmall  one  brass.- Wood. 

[45ei.]— TWO   SILVER    COINS.— Will  any  Of  yonr 
Gorre-jpjndents  kindly  describe   the  coins  Ot  which  I 


send  sketches  If  you  oan  afford  space  for  their  insertion  ? — 

GiLXS. 

[4665.]  —  INDUCTORIUM'S  COIL.  —WUl  "Indttc- 
toriimi"  kindly  state  where  the  ebonite  tobe  may  be 
obtained  ?  aluo  the  probable  cost  of  a  ooll  oonstrocted 
similar  to  his  ?— Wbbath. 

[4668.]  —UMBRELLA  FRAUIS.  — Oan  any  of  my, 
brother  readers  tell  me  how  the  steal  ribs  and  stretchers 
for  umbrella  frames  are  made  ?  also  how  much  capital 
would  be  required  to  atart  a  small  busiaeas  ?^Azj>ha. 

[4567.]- HATHBMATIOAL  INBTRlWHNTS.'Oan 
any  reader  favour  ma  with  practioal  direotions  for 
fitting  and  fastening  the  steelleaves  used  In  making  the 
joints  of  matberaatieal  drawing  inatruments  ?  I  bellere 
they  are  soldered  or  braaed  in,  but  am  ignorant  of  the 
procc-is,  and  wish  to  replace  some  of  my  present  set 
which  have  been  lost.- S.  Stbvebs. 

[4568.]— WEIGHT  OP  RAILS.— CaB  any  fellow  mb- 
soriber  oblige  me  with  a  rule  to  find  the  weight  per 
yard  of  rails  of  various  sections  (iron  or  steel),  whetner 
Tees,  Doobleheads,  or  Bridge  rails  ?  I  can  readily  find 
the  weight  of  round,  square,  or  flat  bars,  but  find  ver}' 
great  difficulty  In  finding  the  weight  of  rails  from  the 
tracings  which  accompany  the  orders.— Pbbbtth. 

[4560.]— ESCAPE  OF  GAS.— Can  any  of  your  siimer- 
ouH  correspondents  account  for  the  following  pheno- 
menon ? — At  the  end  of  last  winter  we  had  about  90,000 
feet  of  gas  left  in  our  'ometer.  To  preserve  this  we  filled 
the  pipes  with  water,  so  that  nothing  oould  poeaibly 
escape  either  by  the  inlet  or  outlet  pipes.  We  are  con- 
fident there  is  no  leakage  at  tlie  oentre  or  anywhere 
else,  still  the  gas  has  gone  ;  we  have  not  6,000ft.  left  to- 
day. Can  any  one  give  a  natural  or  seientittc  reason  why 
it  IS  so  ?— W.  C. 

[4570.]— A  LEGAL  POINT.— Can  amy  of  yoar  many 
readers  inform  me  of  the  real  meaning  of  the  (aw  in 
reference  to  buying  and  exchanging  old  metals.  I  am 
an  ironmonger  in  the  country,  and  often  get  old  metals 
brought  to  be  exchanged  for  new  goods.  The  police 
here  inform  me  that  I  con  neither  take  in  extlumge  nor 
fruy  any  less  quantity  than  ^  cwt.  at  a  time,  and  that  if  I 
have  to  supply  a  customer  with  a  new  copper  furnace, 
I  cannot  take  tho  old  one  unless  It  exceeds  the 
above  weight.  Is  such  really  the  abeurd  wording  of  the 
law,  or  have  the  wise  heads  of  our  offioious  local  police 
misconstrued  the  meaning  and  intention  of  the  Aet  ? 
Any  information  on  the  subject  will  be  verv  aooeptable 
to  many  in  the  trade,  but  more  partiouUrly  to — laox- 

MOKOBB. 

[4571.]  RUBBINOS.— Is  there  any  baUer  way  of 
taking  rabbings  of  coins  than  by  using  the  hedlhall  sold 
by  shoamakara.— W.  J.  EaoLSSTOif. 


Digitized  by 


Google 


528 


ENGLISH  MECHANIC  AND  MIRKOR  OF  SCIENCE. 


[August  19,  1870. 


TJinrOTIOED    QI^BIBS. 


In  fntaie,  If  uij  qaezy  remftins  nnuiBwered  for  four 
VMka,  we  ahaU  InMrt  Uw  nambwr  and  sabject  of  the 
qaery  In  this  list,  where  it  will  remain  for  two  week*,  if 
not  previooal;  replied  to.  We  trust  our  readers  will 
look  over  the  list,  and  send  what  information  they  can 
for  the  benefit  of  their  fellow-oontribotors. 


Bince  cor  last  "W.  W.  H."  has  answered  8883: 
•  J.  K.  P.,"  «)11  i  "  E.  L.  O.,"  4181, 4174. 


4186  Steaming  Bottles,  p  8Sa 

4188  Designs  for  Btamping  Tea-tra;B  358. 

4188  Stains  in  Vaener,86£ 

4140  Foreign  Carmine,  8S& 

4142  Sjreing  WooUes  Carpets,  SS& 

4U3  Uannfactoring  Ctes  from  Vegetable  Substances, 

888. 

4U7  Beed  Organ,  8S& 

4iai  Refrigerator,  888. 

4161  Strengthening  Steel  Wire,  888. 

4164  SUts  in  Steel  Oaogea,  8S& 

4170  Smoke  BominK,  8S8. 

417S  Boring  Bar,  8W. 

4179  Ciavoa  Drawings,  8S8. 
4184  Lathe  Work,  888. 

4186  Sheathing  Iran  Ships  with  Copper,  888. 

4187  and  4SS8  Steam  Carriages.    To  O.  Prew,  888. 

4180  Emigration  to  the  Cape  and  West  Indies,  888. 

4196  Cement  tor  Eastaning  Bras*  Cap*  to  Bottles,  888. 

4197  Warming  by  Hot  W^er,  888. 
4300  Precipitating  Codhineal,  889. 
4808  Paris,  883. 

4306  NanlArehiteotnre,  8e8.n«a2 

4907  Black  Diamonds  for  DrUlisg,  883. 
4906  AdoltaraUon,  889. 

4908  Wat«r-whed,8ea., 
4310  Sign  Writing  888. 

4317  Harmonium  Reeds,  883. 

4323  Photography,  889. 

4334  Treatment  of  a  Chrysalis,  883. 

4383  Unnoticed  Qneries  on  Uagnetism,  SeU.MZ 

4388  Medical  Ceil,  889. 

4»tO  Watchmakins,  882. 

4343  Incrustation  in  Boilers,  883. 

4348  Wire  Netting  Machine,  883. 

4946  Olycerlne  as  a  Substitute  tor  Cod  Liver  Oil,  883. 

4340  Anatomical  Models,  888. 

4381  Paint  for  Aquarium,  888. 

4388  Gold  Lacquer,  888. 


AHSWEBS  TO   OOBBESFOHBENTS. 

*,*  AU  oommimicatiaiif  ihonld  be  addressed  to  the 
Bditob  of  the  EnougH  HxcHaiac,  81,  Taristoek- 
street,  Corent  Oardan,  W.C. 


EMPLOYMENT  COLUMN. 

We  hare  frequently  been  asked  to  devote  a  portion  of  onr 
space  to  cheap  or  rather  BUAU,  Wanted  Advertise- 
ments, and  we  now  propose  to  do  so  under  the  heading 
"  Employment  Cdttmn."  Hundreds  of  skilled  labourers 
are  oontinually  wanting  emplaymeat,  and  very  freqaently 
employers  are  in  want  of  akilled  labour.  These  wants, 
in  a  great  indoitrial  country  like  oars,  exist  under  a 
variety  of  forms.  A  brass-founder  may  want  a  foreman; 
or  an  optician  an  asdstant ;  a  person  may  want  his 
microscope  repaired,  his  pianoforte  tuned,  or  his  manu. 
scripts  edited,  when  in  all  probability  there  is  Just  the 
person  to  do  the  work  near  by.  But  the  two  do  not 
know  of  each  other's  wants.  At  the  present  time  there 
is  no  national  cheap  and  expeditions  medium  whereby 
the  one  who  wants  the  work  done,  and  the  other 
who  is  ready  and  able  to  do  it,  may  easily  place 
themselves  in  communication  with  each  other.  We 
think  the  EirousK  MsoHaaio  is  Just  the  organ  tor 
such  a  purpose.  TUs,  in  most  cases,  may  be  done  in 
a  very  few  words.  We  therefore  place  at  the  disposal 
of  an  who  may  want  it, 

OUR  EMFLOTMBNT  COLUMN. 

As  in  the  Sixpenny  Bale  Column,  the  charge  will  be 
sixpence  for  the  first  sixteen  words,  and  sixpence  for 
every  additional  eight  words. 


The  following  are  the  initials,  Ac,  of  letters  to  hand  up 
to  Tuesday  morning,  August  16,  and  nnaeknowledged, 
elsewhere:— 

C.  B.  A.,  C.  S.,  O.  H.  R.,  H.  8.,  W.  K.,  Thos.  Birons, 
W.  L.,  Robert  Mastone,  Map,  R.  8.  N.,  8.  O'Connel, 
J.  H.,  Bamuei  CraeknelL  J.  O'Connor,  J.  H^  P.  W. 
OriersoD,  R.  C.  Browne,  Jon:,  M:  A  Co.,  J:  C.  Hudson, 
R.  R.  Antrim,  J.  W.  B.,  Rev.H.  D.,  Oerman  Reed,  Rev, 
E.  K.,  C.  D.  A.,  R.  CnnlUTe,  B.  West.  J.  A.  Lee,  J.  H. 
Collins,  R.  N.,  W.  Seltar,  Termn,  J.  H.  Wheatley.Rev. 
Dr.  T.,  Jaa.  Franklin,  S.  Brors.,  J.  O.  B.,  B.  J.  W., 
P.  H.  F.,  J.  H.  W.,  J.  Hlnton,  H.  Ledger, 
Horace  Jones,  8<$Bpegrace,  3.  H.  Long,  W.  Piper, 
J.  R.  P.,  Amateur  Tuner,  R.  W.  B.,  Andes,  W.  Willis, 
W.   B.  B.,  J.  M.  W.,  All'*  WeU  that  Ends  Well,  1. 


R.  F.,  W.  *  8.,  8.  O.,  T.  W.  W^  W.  E.  Maverly, 
Thinker,  John  Bell,  Boucoq  LulT,  J.  H.  B.,  Seislttrs, 
J.  H.  P.,  J.  B.,  T.  E.  Graham,  Geo.  Jackson,  Frank 
Chesaell,  R.  D.,  B.  B.,  Operator,  J.  W.  Cox,  G.  Buck, 
R.  T.,  J.  Haines,  W.  D.,  E.  J.  Lay,  O,  W„  T.  W. 
Phillips  A  Subscriber,  Exhibitor  *t  Royal  College 
of  S<dence,  J.  T„  A  Poor  Mechanic,  W.  Airey, 
Vertumnus,  Student,  J.  H,  T.,  Bevd.  J.  B,,  An  En- 
graver. 

B.  E.  LoDOY  A)n>  TocNa  Jobbeb.— "  Second's  Practical 
Watchmaker,"  in  a  letter,  says : — "  I  shall  be  pleased 
occasionally  to  reply  to  such  queries  as  may  be  in  my 
power  to  answer." 

B.  PocKUKOTOK. — Thanks.    Please  send  the  MS. 

£.  L.  0.~  Your  other  excellent  answers  nest  week. 

Kemsixotosian. — Suggestion  not  practicaL 

Tbb  MiCHoscopx. — Q.  Sea  says,  "  1  am  pleased  to  see 
that  we  are  to  have  some  iuiormatinn  on  microscopic 
subjects.  The  telescope  and  bicydea  have  had  their 
sliare  nf  space.  I  hope  some  friend  will  give  a  list  of 
objects  easily  obtainable  and  how  to  mount  them." 

W.  R.  BiBT.— '' Teleseopio  work  for  moonlight  evenings," 
next  week. 

F.  H.  B.,  DxwssDBT,  is  of  opinion  there  is  want  of  an 
En^iah  Mechanic  Improvement  Society  in  bis  town. 
Let  him,  by  all  means,  then,  do  what  he  can  to 
establish  one. 

KufsniOTOiiiAii. —  The  pump,  or  its  connection  with 
the  well,  must  be  out  <rf  order. 

M.  J.  WmuTLST.— Mr.  BaakervUle's  letter  on  link 
motion  was  in  type  before  yours  came. 

VxLociPEnB. — We  dont  see  now  your  saggestion  would 
"get  or  gain  speed;"  besides  it  would  Incieaae  the 
weight  <»  the  machine. 

Ax  UPPSB  FoaxKUi.— Is  there  any  need  of  such  a 
society  ?    Ask  some  of  your  eonfnnt, 

H£my  MuMBO. — Your  answer  to  '*  Babbas  "  a*  toa  good 
microscope  is  an  advertisement,  and,  therefofe,  not 
inserted.  We  have  decided  not  to  insert  replies  in 
future  with  recommendatione  and  fprices  of  articles. 
We  have  known  instances  where  questions  have  been 
asked  so  that  an  advertisement  in  the  shape  of  an 
answer  might  appear. 

Thb  Miobosoopb.— Thanks.  "  An  Axmonth  Resident" 
says,  "Allow  me,  through  the  medium  of  our  Me- 
OHAKIC  to  thank  Mr.  Pocklington  tor  his  kind  and 
courteous  reply  (168),  and  also  for  his  promised  in- 
formstion  on  *  How  to  Choose  and  ( How  to  Work  the 
Microacope,'  which  I  have  no  doubt  will  be  highly 
appreciated  by  many  an  amateur  reader." 

8.  A.  R. — See  back  numbers.  A  description  and  illus- 
tration of  the  Mitrailleuse  are  oiven  in  this  number. 

W.  Habbold.— Evidently  the  hall  mark. 

Pattebh  Makkb.— There  is  no  quick  method  of  learn- 
ing to  read  and  work  from  mechanical  drawings. 
Practice  and  attention  will  alone  help  yon. 

ToKETBB.— The  Patent  OIBce  Library,  37,  Southampton- 
buildings,  Chancery-lane,  is  free  every  day  to  the 
public,  and  contains  many  valuable  scientific  books. 

B.  BoLSBBKBSS.— For  the  aseoiui  time  we  have  to  ask 
you  to  read  the  ioumal  before  you  comidain  of  the 
non-insertion  of  your  communication.  Your  query 
was  inserted  on  page  488  (No.  4406). 

BoiiHBT.— We  cannot  advertise  manofactmers  of  lifting 
Jacks  gratis. 

P.  O.  Obbtillb.— Questions  are  selected  for  insertion 
not  solely  for  the  benefit  of  the  individual  questioner, 
but  for  our  readers  generslly.  We  will  willingly  insert 
any  information  which  you  or  Mr.  ColTey  In  reference 
to  his  patent  (?  4494)  may  send.  Our  correspondents 
are  too  numerous  to  keep  their  addresses. 

J.  H.  8.— Tour  suggested  improvement  of  the  bicycle  is 
insignificant — if,  in  fact,  it  is  an  improvement  at  all: 

J.  H.  L.  says : — "  No  doubt  others  have  congratulated 
you  on  the  incorporation  of  the  British  cmd  Fonign 
MtekcMiet  but  1  thinlc.  Sir,  you  ought  to  be  congratu- 
lated on  your  moderation  in  the  hour  of  victory. 
It  so  happens  I,  know  how  you  were  treated  about 
twelve  months  since.  As  you  have  not  related  the 
story,  I  shall  nat,much  as  I  am  templed  to  do  so.  Ton 
have  permitted  the  originator  and  editor  of  'the 
would-be  rival,'  to  pass  Into  contemptuous  obscurity, 
without  a  parUng  Uck,  although  yon  have  all  the  field 
toyourself." 

E.  11.  D.— Agree  with  thine  adversary  quickly. 

J.  Bdu. — Bee  par.— sixpenny  adverUsements. 

Florist.— You  may  kill  aphides  on  geraniums,  foehsias, 
and  various  other  plants,  by  dipping  them  bodily  into 
hot  water.  The  temperature  must  not  l>e  atiove  HDP 
Fahr.,  or  the  tender  shoots  will  be  destroyed.  ,    „ 

B.  Y. — Order  through  s  boolueller. 

J.  H.  W. — Answer  tnrongh  our  oolnmns. 

E.  West.- Dr.  Ussher  fully  described  the  American 
organs  in  Nos.  238  and  338. 

A  Ledoeb.— Write  to  L.  Olrick,  17,  Leadenhall-street. 

J.  B.— The  curlew  may  be  found  feeding  on  mud  fiats  at 
the  months  of  harbours  about  this  time.  It  is  an  ex- 
cellent bird  for  the  table,  although  rather  out  of 
fashion. 

SPBBo.— See  reply  4488. 

C.  Hudson.— Yon  can  boy  fret  saws  cheaper  than  yon 
can  make  them. 

Mat  akd  Modbtaim — Send  drawings  if  you  like. 

Balt-Wateb  Aqdabicii.— G.  P.— Yes.  It  is  quite  pos- 
sible to  keep  marine  •^'irwia  alive  for  some  months  in 
ordinary  glaas  tuiks.  Anemones,  hermit  crabs, 
Umpets,  small  moesels,  winkles,  shrimps,  Ac.,  will  live 
a  oonsiderable  time  if  the  water  is  properly  aerated. 
Fit  a  piece  of  slate  in  so  as  to  vary  the  depths;  and 
oyster  shells  may  be  fixed  to  the  sides  by  gutta-percha 
to  act  as  lodges.  The  greater  portion  of  the  light 
should  be  excluded  by  covering  the  side  nearest  the 
window  with  thick  paper  Yon  can  obtain  sea-water 
in  London  at  6d.  per  gallon. 

Oxx  or  TRB  FiBx  or  B.— We  do  not  remember  your 
former  letter.  You  should  have  repeated  your 
your  question. 

T.  W.  WEDLAKE.— We  can  give  no  other  information 
than  appears  in  the  article. 


THB  SNOLISB  UECHJUIC  LITSBOAT  riTND. 

Subscriptions  to  be  (onrarded  to  tiu  Editor,  at  the  Offlo»,  Sl, 
Taviftock'itnet,  Covsot-garden,  W.C. 
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OONaBATDLATIONS  k  TE8TIMOIIE8 

(Coatiawd/ram  pagt  408.) 

84  "  The  whole  forms  a  most  valuable  and  inxtit>-n 
publication  for  all  who  delight  in  science.'*- Moryte 
Kempaptr. 

85  "  The  ExGLiSH  Mechasic,  with  Us  «^k 
illustration  and  fund  of  information,  la  almost  ^^ 
by  its  bulk."— Lroaiiaftaa  Cowicr. 

86  "  Tothoae  who  are  anxious  to  know  whs£«  u 
done  with  pence  we  suggest  the  postage  of  11  ^lu 
theTavistock-atreet  oifice  for  the  coirTent  xa<^fs3 
and  we  are  sure  that  astonishment  will  only  f^wiy  k 
pleasure  in  turning  over  the  pages  of  this  ^ati^dia- 
vention."— Haetaey  aadJta^laxf  Oocctts. 

97  "Tonr  Journal,  with  its  moderate  |»ari 
excellent  information,  is  a  great  boon  totle|e^'> 
H.  N.  HoKPHBETB,  Gas  Works,  New  BaiaC 

88   "  The  best  and  most  useful  Jmii  isfTicsi  isi4' 
T.  O'Bbieb,  North  Wall,  Dublin. 


88  "  Nearly  all  the  members  o(  the  Oma|  i>. 
tronomicol  Society  are  readers  of  y^^^  w.^iakh 
Journal."— WiixiAM  F.  DEnrma,  Hon.  I 
Astronomical  Society,  Aahley-road,BriatoL 

100  The  Rev.  Dr.  OnsES,  Plymouth,  in  alstten^ 
Editor,  says  he  weekly  aageriy  eapocts,  beoai 
reads  with  great  satistaotton,  tb*  Kmuaaa  Mbouk 


101  "  While  I  am  writing,  I  cannot  finbear  sa^i 
word  as  to  the  wonderful  improvement  of  the  Ekus 
UECaAHia    You  must  be  eatlated  with  eongratalstiHi 
on  this  subject,  but  we  subscrilMrs  most  eongratakt 
ourselves.    Your  latest  inoorporation  wiB  render  it  k^ 
ditionally  valuable  and  interestiag.    I  have  often  kees 
struck,  in  oomparing  the  quality  of  the  questions  ant 
contributions,  with  the  immense  prognaa  they  have 
made  since  I  first  became  a  subseribai^-eoon  after  its 
commencement.    This  1*  st  fcssi  as  nolioeshie  fa  astro- 
nomical and  cognate  snhjscts  as  in  any  other  bcmnch  o( 
science  which  has  been  Inated  of.    I  am  sure  this  flows 
mainly  from  the  tdurat'omd  poiecr  d  the  Mbchaxic. 
The  influx  of  each  names  as  Proctor,  Webh,Lackyer, 
Birt,  Ac.— not  to  forget  sll  the  ether  leamad  thougk 
anonymous  contributors — has  given  your  editorship  tks 
character  of  quite  an  era  in  the  history,  and  a  winsst 
for  additional  success,  of  your  estimaWn  iounal"— T. 
B.  BiwrHAM,  Barith,  Bunts,  July  IS. 

101  "  Within  less  than  four  mcBths  yon  havs  t«» 
nated  the  indlvldual'oareer  of  three  pnbUeatiani  tri^ 
sorbing  them  intoyoursalt.    I  hare  had  some  ii^snw 
of  Journalism,  but  I  never  saw  a  speedier  tai  ami''' 
change  tor  the  better  than  has  been  axhaMtf  ^ 
Eboush  Mbcbabio.    You  have  enlarged  ymw^ 
Improved  your  type ;  yon  give  bettor  prnj/mtaHms^mi. 
engravings ;  yon  have  multiplied  your  mii^is>iiii<i  , 
as  you  have  certainly  widened  the  *eope  ■*  |«IV«  < 
your  JoumaL"- Sububbab. 

108  "  I  hail  the  arrival  of  your  most  uuuniskii** 
Journal  as  one  of  the  greatest  pleasures  of  the  «edi,at 
must  sdd  my  testimony  to  the  seal  and  ability  sk 
which  it  is  conducted."- H.  D.  Cboziu,  Captain,  BsjA 
Engineers,  Qibraltar. 

104  "Quite  a  mine  of  intellectnal  uralth-  Whata 
satisfaction  it  must  be  to  your  numerous  scientific  coat 
spoudents  to  act  on  the  ^ve-anltx  ke  principlo.  a^  •» 
assist  each  other  in  snbstan  ial  Improvamesit.'— J.  D- 
Bbtk OOB,  Albion,  Broads*,  tirf. 


105  "The  absorption  of  8eUnt{fic  Opinimt  aad  Qt 
SritM  cmdl^nifn  UtchtMle  must  have  iacreaaed  ycc 
already  vast  cironlation,  and  proportionately  mngmtmtret 
your  influence  in  the  country." — Jas.  Habsis,  OarUnge, 
near  Margate. 

106  "  The  great'  and  increasing  sneoef  s  of  tlte  Bss- 
LISB  Mechakio,  which  has  grown  from  an  aoosn  to  sa 
oak  tree,  is  the  beat  guarantee  that  sdentiflc  instniotfa* 
is  making  rapid  progress  in  the  country.  For  years  past 
we  have  had  widely  circulated  and  extensively  rmmi 
newspapers  and  religious  publications  ;  now  we  hawe  as 
ably  edited,  many  sided,  and  numerously  read  tdemti^ 
journal."— A  New  Sdbscbibeb. 


107  "It  is  as  engrossing  as  a  romance  to  the  lower  mi 
rractical  engineering.  It  Is  half  tuU  of  pictures  at  uc- 
chanlcal  and  ioientifle  apparatus,  and  the  other  halt  tea 
concentration  of  scientific  knowledge."— JUitstrwferf  tfid- 
Itnd  Ntm. 


lOe  "  Its  chief  charm  is  that  its  subscribers  aire  ^a«n- 
bers  of  a  uBivereal  instruction  society."— Taos.  Wkx.z.s. 


109  "There  is  something  in  it  tor  the  aaginser.  tke 
chemist,  the  mieroscopist,  the  electrician,  the  lower  el 
natural  history,  the  astronomer ;  in  fact,  for  the  i 
of  all  branches  of  science. — Bamcel  Jobbs. 
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SATURN. 

By  a  Fellow  or  the  Royal  Astronomical 

Society. 

[Continued  from  page  506.) 

THE  eUipticity  of  the  diso  of  the  planet  itself, 
as  in  the  case  of  that  of  Jupiter,  strikes 
the  eye  the  moment  it  ia  applied  to  the  telescope. 
On  April  19,  and  later,  in  May,  1805,  Sir  William 
Hersohel,  examining  Saturn  with  reflecting  tele- 
scopes of  various  apertures  and  focal  lengths, 
thought  that  it  presented  a  figure  "  somewhat  like 
a  parallelogram,  with  the  four  corners  rounded 
oS'  deeply,  but  not  so  much  as  to  bring  it  to  a 
spheroid;"  and  that  very  eccentric  writer,  but 
assiduous  star-gazer,  the  late  Dr.  Kitchener,  in 
hia  singular  omnium  gatherum  on  "  The  Tele- 
scope," states  that  be  witnessed  something  of 
the  same  appearance  in  September,  1818,  with  a 
3-6in.  achromatic  of  46in.,  and  a  4in.  achromatic 
of  10ft.  focus.  The  most  elaborate  micrometrioal 
measurements,  however,  made  by  Bessel  in  1833, 
and  repeated  by  the  present  BadcUife  observer, 
the  Rev.  B.  Main,  F.R.8.,  at  the  Koyal  Obser- 
vatoiy,  in  1848,  go  to  show  that  tMs  effect  is 
probably  referable  to  some  optical  illusion,  and 
that  Saturn  is,  in  reality,  an  exact  spheroid  of 
revolution  of  considerable  ellipticity.  The  com- 
pression adopted  in  the  "  Nautical  Almanac  "  is 
polar  semi-diameter  =  equatorial  semi-diameter 
X  -927.  Like  Jupiter,  the  ball  of  Saturn  is 
diversified  by  dusky  bauds  or  belts ,  which  are  very 
variable  in  their  aspect.  Ball,  of  whom  we  have 
before  spoken,  saw  them  as  early  as  1656 ;  Cassini 
noticed  two  some  nineteen  years  later;  and 
Herschel,  who  devoted  great  attention  to  them, 
saw  sometimes  only  two  and  sometimes  more.  In 
1793,  he  observed  a  quintuple  banding  consisting 
of  three  dark  and  two  intermediate  bright  spaces. 
He  also  remarked  the  dusky  hue  of  the  planet's 
poles,  which  is,  however,  a  very  obvious  and  per- 
sistent phenomenon.  By  a  careful  and  prolonged 
examination  of  various  serial  changes  which 
occurred  in  these  "  belts,"  Herschel  at  first 
fixed  the  time  of  Saturn's  rotation  at  lOh.  16m. 
0-43.,  and  afterwards  at  lOh.  29m.  16-8s. ; 
Schroter  gave  a  longer  period,  but  the  exact  one 
must  be  considered  as  still  sabjudice.  This  band- 
ing of  the  planet  is  doubtless  atmospheric,  and 
may  be  held  to  be  the  analogue  of  oor  terrestrial 
trade  winds,  save  that  from  the  enormous  velocity 
with  which  Saturn  rotates  on  his  axis,  they  must 
blow  parallel  to  his  equator,  and  not  as  our  own 
do  (so  to  speak)  diagonally.  The  spectroscope 
indicates  a  very  mark^  resemblance  between  the 
Satnrnian  atmosphere  and  that  of  the  earth. 
Under  favourable  circumstances,  the  dark  shadow 
cast  by  the  rings  may  be  seen  on  the  body  of  the 
planet,  and  of  course  that  of  the  planet  on  the 
rings.  A  little  sustained  attention,  too,  will 
sometimes  show  that  the  globe  is  not  absolutely 
central  in  the  ring.  TMs  is,  however,  by  no 
means  always  to  be  seen.  Micrometric  measures 
make  the  dark  opening  a  very  little  larger  on  the 
east  side. 

The  subjoined  view,  dra^  expressly  for  this 
essay,  ad  naturam,  represents  Saturn  as  he 
appeared  in  a  4iin.  achromatic  telescope,  with  a 
powcrof  250,  on  the  night  of  June21, 1870,  at  lOh. 
45m.  Greenwich  mean  time,  and  will  serve  to  illus- 


planet,  only  some  16°  above  the  horizon  when  on 
the  meridian,  would  effectually  preclude  the 
chance  of  perceiving  it.  Next,  Ball's  great  divi- 
sion will  be  noticed,  extending  right  round  the 
ring  and  passing  at  a  marked  and  notable  dis- 
tance above  the  planet's  north  pole  {beloie  in  the 
picture,  which  was  of  course  drawn  with  an  in- 
verting telescope).  We  then  arrive  at  the  broad 
bright  ring  B,  which  shines  vrith  a  purity  and 
brifiianey  contrasting  curiously  with  the  dull 
appearance  of  ring  A,  on  the  one  hand,  and  with 
the  yellow  tint  of  the  globe  on  the  other.  The 
faint  shading  on  its  inner  edge,  at  the  extre- 
mities of  the  major  axis  of  the  ellipse  which 
it  forms  will  be  observed.  And  then  travelling 
onwards  we  find  the  crape  ring  C,  which,  on  the 
night  when  our  drawing  was  made  was  of  a 
brightish  slate  colour.  Its  tint  is  not,  however; 
always  uniform — nay,  it  sometimes  varies  in  the 
two  anste.  It  will  strike  the  observer,  when  he 
has  once  fairly  got  this  very  wonderful  object  in 
view,  how  much  too  narrow  the  portion  of  it 
which  crosses  the  ball  appears  in  comparison 
with  those  parts  of  it  in  the  ansae.  None  of  the 
engravings  with  which  we  are  familiar  give  this 
curious  effect.  In  all  which  we  have  seen  the 
dark  ring  is  represented  as  far  too  broad  where  it 
crosses  the  globe  of  Saturn,  and  proportionally  too 
narrow  in  the  ansiE.  Returning,  however,  to  our 
own  sketch,  the  marked  ellipticity  of  the  globe 
will  be  palpable  to  the  student.  He  will  also 
notice  the  bright  equatorial  belt,  succeeded  by  a 
narrow  dark  one  ;  that  again  by  a  narrow  bright 
one,  north  of  which  a  dusky  capping  extends 
right  up  to  the  pole.  The  shape  of  the  shadow  on 
the  ring  B  will  be  remarked  too,  and  the  fact  of 
its  terminating  in,  or  becoming  indistinguishable 
from.  Ball's  division. 

We  have  taken  care,  as  far  as  jrassible,  to  pre- 
sent a  facsimile  of  what  we  saw  at  the  date 
referred  to  above,  in  order  that  our  readers  who 
may  be  in  possession  of  instruments  of  4in.,  or 
thereabouts,  in  aperture,  may  know  exactly  what 
sort  of  view  of  Saturn  they  may  expect,  should 
their  telescopes  be  of  adequate  goodness.  In  fact, 
it  may  be  considered  as  a  kind  of  test  view  of  the 
planet  iu  its  present  position,  as  the  achromatic 
employed  in  this  observation  is  one  of  the  very 
highest  excellence ;  and  we  have  shown  absolutely 
nothing  bat  what  was  seen  at  the  epoch  of  the 
drawing.  In  most  of  the  modem  books  on 
Astronomy,  most  exquisite  pictures — or  fancy 
portraits — of  Saturn  are  given ;  but  these  are 
made  up  by  piecing  together  a  quantity  of  detail 
never  seen  in  conjunction  at  any  one  time. 

Turn  we  now  to  the  satellites,  with  which  this 
planet  is  more  richly  endowed  than  any  other 
member  of  the  Solar  System, — no  less  than  eight 
circulating  about  him.  The  largest  of  these  (the 
sixth,  reckoning  outwardly  from  Satum),Titan,was 
first  discovered  by  Huygnens,  on  March  25, 1655. 
It  is  a  very  easy  object  to  discern ;  it  may  almost 
always  be  picked  up  in  the  finder  of  an  ordinary 
telescope  on  a  dark  lught.  The  moon  exterior  to 
it,  Japetus,  is  also  pretty  blight,  especially  at  its 
western  elongation.  It  was  first  seen  by  Cassini, 
in  October,  1671.  The  same  astronomer  detected 
the  three  more  minute  satellites,  now  called 
Tethys,  Dione,  and  Rhea,  between  the  years  1672 
and  1684.  Prom  this  time  until  1789,  it  was 
believed  that  no  more  satellites  than  these  five 
existed ;  but  on  Anpfust  28th  in  that  year.  Sir 
William  Herschel  picked  up  another ;  and  on  the 
17th  of  the  following  September,  yet  one  more. 
These  two  interior  moons  are  now  known  as  Mimas 
and  Enceladus.  It  was  now  imagined  that  no 
more  moons  remained  to  be  discovered,  and  we 
find  in  works  published  as  recently  as  "The  Penny 
GyclopiEdia,"  the  statement  that  Saturn  has  only 
seven  of  these  attendants.  It  is,  however,  most 
remarkable  that  an  eighth  was  discovered  on 
the  very  same  night,  September,  19, 1848,  by  Mr. 
Bond,  in  America,  and  by  Mr.  Lassell,  at  Liver- 
pool ;  it  has  been  called  Hyperion,  and  is  situated 
between  Titan  and  Japetus.  We  append  some 
details  with  regard  to  these  satellites  in  a 
tabular  form. 


trate  many  of  the  remarks  which  we  have  been 
milking.  The  darker  tint  of  the  outer  ring  A, 
will  be  noticed.  No  division  in  it  is  perceptible, 
but  even  were  this  always  seen  (instead  of,  as  in 
fact,  very  seldom)  the  present  position   of  the 


Camber  and     Sidereal  Kevolu-  Distance  (ram  Satont 
Name         '  tion  in  bia  Radii 


1  Mimas 

2  Enceladus 

3  Tethys 

4  Dioue 
6  Rhea 

6  Titan 

7  Hj-perlo^ 

8  Jajieta^  ^ 


mated 


d.  b.   m.  a. 

0  22  87  «■« 

1  8  68 
1  21  IB  95-7 
a  n  «  8-9 
4  12   25  10-8 

15  22   41  25-2 

21  7     7  40-8 

79     7  64  40-4 


6-7   I 


3-3807 
4-3125 
5-3898 
8-8398 
9-55-28 
321450 
28-7884 
64-8Se 


pticnl  power,  as  we  have  inti- 
IV  e  to  Bhow  Titan.    Japetus,  who 


apparently  travels  to  a  considerable  distance  from 
Saturn,  and  whose  orbit,  unlike  that  of  the  other 
satellites,  is  inclined  perceptibly  to  the  plane  of  the 
ring,  may  also  be  readily  seen;  at  all  events,  when  it 
is  situiited  to  the  west  of  the  planet.  Rhea 
usually  looks  something  like  a  (standard)  9-4 
magnitude  star,  but  is  sometimes  brighter,  and 
sometimes  not  so  bright  as  this.  Tetbys  and 
Dione  are  both  very  faint  objects ;  the  latter  re- 
sembling a  standard  11-  magnitude,  and  the 
former  being  even  fainter  than  this.  _  lliey 
require  a  fii-st-class  telescope  and  acute  vision  to 
see  tiiem  fairly.  Mimas  and  Enceladus  sire  both 
beyond  the  reach  of  all  ordinary  instruments,  and 
we"  nt-eil  scarcely  add  that  Hyperion  is  hopelessly 
so.  Transits  of  Titan  over  the  disc  of  the  planet, 
where  it  appears  as  a  black  spot,  have  been  seen 
by  Sir  William  Herschel,  on  November  2,  1789 ; 
by  Gruithuisen,  in  1833 ;  by  Dawes,  on  April  15, 
1862 ;  and  by  Mr.  Gorton  on  the  same  night,  with 
a  telescope  of  SJ  aperture;  while  Mr.  Banks 
actually  saw  it  easily  icith  a  23in.  ohject-glass. 
Webb  and  others  also  observed  it.  Dawes 
witnessed  another  transit  on  May  17,  in  the  same 
year ;  and  on  the  25th  of  that  month  he  watched 
"the  immersion  of  Titan  into  the  shadow  of  Saturn. 

Havin;;  thus  detailed  the  principal  appearances 
presented  by  this  grand  system,  we  may  very 
shortly  endpuvonr  to  decipher  their  significance, 
and  to  '-  _  u  we  can  2ud  any  plausible  theory  to 
B^.y^ai  for  them.  And,  Ir  the  outset,  we  have 
•..ever  opened  a  book  treating  c  f  the  planetary 
system  which  did  not  contain  the  statement — or 
some  equivalent  one — that  "  the  density  of  Saturn 
is  about  that  of  cork."  Now  this  assertion  can 
only  be  made  upon  the  assumption  that  it  is  the 
outline  of  the  solid  body  of  the  planet  which  we 
are  looking  at ;  whereas,  as  must  be  perfectly 
obvious  from  the  shifting  belts,  *c.,  we  are  re- 
gardiu;,'  his  atmospheric  envelope,  which  may  be, 
and  must  likely  is,  of  great  height  and  volume. 
It  is  also  necessary  to  assume  that  the  globe  of 
Saturn  is  solid  throughout,  of  which  we  have  not 
the  shadow  of  a  proof.  It  is  then  quite  credible 
that  the  actual  structure  and  density  of  the  planet 
itself  may  not  differ  to  any  very  great  extent  from 
those  of  our  own  earth,  and  if  this  bo  the  case, 
the  vaporous  atmosphere  would  retain  snfBcient 
heat,  by  stopping  radiation,  to  enable  people, 
constituted  in  no  material  respect  differently 
from  ourselves,  to  live  there. 

But  what  are  the  rings  ?  Ay,  what  are  they  ? 
The  answer  to  this  question  is  by  no  means  so 
simple  as  it  would  appear ;  and  our  first  difficulty 
arises  in  this  wise.  There  is  a  limit  to  the 
cohesion  of  every  known  substance.  If  we  tried 
to  model  Mont  Blanc  of  its  natural  size,  in 
jelly,  the  whole  structure  would  be  crushed  down 
flat  from  its  own  weight;  wliile  it  would  be 
obviously  impossible  to  span  the  Strait  s  of  Dover  by 
a  single  aroh  of  any  conceivable  material.  What 
then  must  be  the  constitution  of  the  stupendous 
circles  of  lixht  of  which  we  are  speaking  1  What- 
ever it  may  be,  it  was  shown  by  La  Place,  in  his 
"  Theorv  of  Satum'sRing,"  in  the  Memoirs  of  the 
Academy  of  Paris  for  1787,  that  what  appear  to  us 
as  single  rings  must  consist  of  numerous  concentric 
ones,  and  that  a  rapid  motion  of  rotation  round 
theu-  central  axis  was  essential  to  the  stability  of 
the  system.  More  recently  it  has  been  demon- 
strate'd  bv  the  American  Professor  Pierce,  and 
after  him"  by  Messrs.  J.  Clerk  Maxwell  and  R.  A. 
Proctor,  that  even  La  Place's  numerous  rings  will 
not  rigorously  satisfy  the  conditions  of  stability, 
and  that  it  is  in  a  much  higher  degree  probable 
that  these  most  wonderful  luminous  hoops  are 
made  up  of  thousands  and  thousands  of  minute 
satellites  so  closely  packed  as  to  affect  our 
eyes  with  the  impression  that  they  form  solid 
p"latesl  Still,  this  occult  question  can  scarcely 
be  said  to  be  definitely  settled,  and  we  can 
only  accept  this  hypothesis  provisionally,  as, 
on  "the  whole,  the  most  plausible  that  has  ever 
been  advanced. 

Any  notice  of  this  nature  would  be  incomplete  . 
without  a  reference  to  one  of  the  ablest  astrono-  , 
mical  monographs  which  have  appeared  during 
the  present  century, — a  work  by  which  its  author, 
preriously  absolutely  unknown  beyond  the  walls 
of  his  ou-n  university,  acquired,  per  saltum,  a 
European  reputation, — we  mean,  of  course, 
"  Saturn  and  iU  System,"  by  Mr.  R.  A.  Proctor, 
B.A..  F.R.A.S.,  &c.,  the  familiar  contributor  to 
these  c'.umns.  It  would  not  be  going  too  far  to 
assert  that  it  is  impossible  to  understand  the 
Satumian  system  properly  without  a  perusal  of  the 
book  referred  to,  and  we  would  in  all  sincerity 
counsel  every  one  whom  our  cursory  remarks  may 
have  intei-eated  in  the  subject,  forthwith  to  pro- 
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can)  Olid  read  it.  It  oaimot  fail  to  add  a  groat 
and  additioQsl  zest  to  his  oout«>mplatiou  of  the 
most  marreUoos  objeot  iu  the  celestial  vault. 

Note. — It  is  necessary  to  observe,  with  refer- 
ence to  the  first  paragraph  of  this  article,  on  p. 
505,  that  it  was  written  to  appear  last  month — 
Jnlj,  but  has  been  delayed  tlurongh  pressore  on 
oor  space.  The  reader  is  further  requested  to 
correct  the  following  errata  : — In  colnmn  3,  page 
606,  line  15,  for  "  structures  "  read  "  structure ;" 
and  in  the  same  colnmn,  line  31  from  the  bottom, 
insert  a  fnll  stop  after  the  words  "  simulta- 
neously though." 


galvanometers)  to  make  its  working  parts  mov- 
able aronnd  a  fixed  centre  which  carries  the 
needle,  as  this|)ermitB  of  exact  adjustment  in  the 
tme  magnetic  N.  and  S.  line ;  to  effect  this  a  brass 
rod  or  strong  tube  is  fitted  with  three  branching 
feet,  each  having  a  screw  at  its  extremity  for 
levelling;  over  this  slides  a  brass  tube,  tight 
enough  to  be  steady,  bnt  able  to  move  freely,  and 
provided  with  a  collar  and  set  screw  to  hold  it 
when  adjnsted  ;  on  this  tube  the  instrument  itself 
framed.    First  there  is   fixed  to  it  at  right 
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{Contittued  from  page  482.) 

ICC  MEASUREMENT.— It  has  been  abcady 
1.JJ*  remarked  that  there  are  three  modes  of 
ascertaining  the  force  of  a  galvanic  current — viz., 
by  its  magnetic,  its  chemical,  and  its  heating 
powers  ;  of  these  the  first  is  the  most  convenient, 
because  it  interferes  very  little  with  the  actual 
passage  or  work  of  the  current,  and  is  open  to  in- 
spection at  any  instant,  and  thus  gives  full  infor- 
mation OS  to  any  fluctuations  which  may  occur. 
Instruments  for  this  purpose  are  called  galvano- 
meters. They  are  based  on  the  principle  that  a 
magnetic  needle  tends  to  place  itself  at  right 
angles  with  a  galvanic  [current.  The  reason  of 
this  is  to  be  found  in  sec.  35  and  the  diagrams 
accompanying  it.  Hence  if  over  a  magnetic 
needle  at  rest  and  in  the  same  direction,  we  place 
a  wire,  and  through  it  pass  a  current  entering  at 
the  Bunthem  end,  the  needle  turns  with  the  N. 
end  to  the  left,  or  westerly  ;  if  the  wire  be  below 
the  needle  it  turns  to  the  right.  If  the  diroction 
of  the  current  be  reversed,  that  is,  if  it  enters  at 
the  N.  end,  the  actions  are  reversed.  At  present 
we  need  deal  only  with  this  as  a  fact,  leaving 
the  reasons  for  after  consideration. 

If  the  wire  makes  a  turn  round  the  length  of 
the  needle,  it  is  evident  all  these  conditions  come 
into  play  at  once,  for  the  current  entering  at  S. 
and  passing  above  the  needle,  when  the  wire  turns 
to  the  lower  side,  the  current  posses  from  the  N., 
hence  both  the  actions  are  the  same  and  the  needle 
is  deflected  to  the  left  with  double  force ;  each 
turn  has  the  same  eSect,  varied  only  by  altered 
distance  and  position,  provided  the  same 
•■  quantity  "  is  passed,  which  of  course  will  not  be 
the  case  il  the  wire  is  lengthened  and  no  change 
made  in  the  battery.  Hence  the  reaction  of  such 
a  galvanometer  is  very  complicated  and  can  only 
be  thoroughly  traced  out  by  an  amount  of  cal- 
culation uusnited  to  these  pages,  and  of  little  in- 
terest except  to  pure  mathematicians. 

The  practical  result  is,  however,  that  no  de- 
finite value  can  be  given  to  the  deflections  of  an 
ordinary  galvanometer  by  any  means  except  direct 
measurement.  Most  people  think  only  of  the 
degrees  of  the  deflection,  and  suppose  a  deflection 
of  00'  to  be  double  that  of  3ff",  which  is  entirely 
erroneous.  There  are  only  two  forms  of  galvano- 
meter whose  teachings  can  bo  at  once  valued,  as 
they  are  related  in  one  to  the  tangent  and  in  the 
other  to  the  sine  of  the  angles  of  deflection,  bnt 
even  this  is  only  relative,  and  one  galvanometer 
can  only  be  compared  with  another  by  an  actual 
measurement. 

156.  Toe  Tanobkt  Galtanometxb  is  of  most 
consequence,  because  the  simplest ;  it  is  an  in- 
strument which  should  be  possessed  by  every  one 
w  ho  has  any  desire  for  real  knowledge  or  accurate 
observations :  I  will  therefore  go  fully  into  the 
principles  and  construction  of  the  instrument. 
The  fundamental  principle,  however,  it  is  not 
necessary  to  demonstrate  mathematically, — it  may 
be  assumed  as  a  known  fact.  It  is  that  if  a 
magnetic  needle  is  placed  at  the  centre  of  a 
circular  electric  current,  to  whose  diameter  it 
bears  a  very  small  ratio,  the  tangents  of  the 
angles  of  its  deflections  irill  be  exactly  propor- 
tional to  the  qoantity  of  electricity  cironlating. 
The  larger  the  circle  and  the  shorter  the  needle, 
the  more  absolutely  tme  this  is ;  however,  a  needle 
lin.  long  in  a  circle  of  a  foot  diameter  is  correct 
for  all  ordinary  purposes ;  this  is  the  proportion 
of  the  instrument  used  in  all  the  experiments  in 
these  papers,  and  the  table  and  particulars  to 
foUow  will  show  how  nearly  tme  it  is,  but  a  circle 
of  18iu.  or  more  would  be  better. 

The  instmment  may  be  solidly  bnilt  on  its 
stand,  but  it  is  far  better  (as,  indeed,  it  is  with  all 


.♦  "  Sigma." 


angles  a  table  of  wood  or  brass,  a  little  lower  and 
proportionately  shorter  than  the  diameter  of  the 
intended  ring.  The  shape  of  this  is  of  no  great 
moment,  so  that  it  is  large  enough  in  the  middle 
to  carry  the  graduated  card  and  cover,  but  it  will 
be  steaidier  if  it  tapers  away  from  this  to  the  ring. 
For  ordinary  use  the  simple  card  fixed  to  the 
table,  with  its  zero  iu  the  tme  middle  line,  will  be 
soflioient ;  but  more  accurate  results  will  be  ob- 
tained by  nsing  a  graduated  circle  of  much  larger 
rodins,  and  having  a  movable  arm  marked  with 
a  line  down  the  middle  and  its  extremity  adjusted 
to  the  graduated  circle ;  by  bringing  this  arm 
exactly  beneath  the  needle  its  position  is  more 
readily  ascertained,  the  larger  circle  facilitates 
the  reading,  and  if  the  edge  is  properly  graduated 
the  reading  may  be  efl'ected  to  minutes,  or  tenths 
of  a  degree.  This  latter  is  effected  by  marking  on 
the  arm  a  space  from  the  middle  line  equal  to  11° 
on  the  circle,  and  dividing  this  into  ten  equal 
ports,  the  one  of  these  which  is  nearest  to  a  degree 
division  indicates  the  measure  required ;  the  divi- 
sion into  minutes  is  similarly  efiected  by  dividing 
61"  into  60  equal  spaces. 

The  ring  may  consist  of  a  nngle  band  or  rod  of 
copper  for  powerful  currents,  or  a  flat  baud  or 
stent  wire  may  make  several  tuns ;  both  may  be 
onited  in  one  instrument  by  leading  off  connecting 
wires,  provided  with  connecting  screws,  for  use, 
as  desired.  My  own  instrument  is  composed  of 
four  turns  of  No.  13  insulated  wire,  and  to  this 
all  the  measaromeuts  refer,  but  a  further  series 
of  four  gimilar  tums  is  added  for  feebler  currents, 
and  the  deflections  caused  by  these  represent  a 
onrrent  about  half  the  value  of  the  same  deflec- 
tion produced  by  the  first  four  only ;  several  such 
series  may  be  useful. 

From  the  middle  of  the  fixed  central  tube  rises 
the  point  on  which  the  needle  is  to  be  placed  just 
in  tlie  centre  of  the  ring.  The  needle  itself 
should  be  lin.  long,  bnt  provided  with  a  very 
light  wire  or  sheet  metal  for  an  indicator,  which 
will  lengthen  it  to  2iin.  or  Sin.  For  this  pur 
pose  the  best  thing  to  use  ig  aluminum,  because 
it  is  the  lightest  metal,  and  is  very  stiff,  and  may 
be  obtained  iu  sheets  of  extreme  thinness  and 
rigidity. 

167. — It  m«y  be  well  hero  to  make  some  re 
marks  as  to  the  needles,  applicable  to  all  kinds 
of  galvanometers.  They  are  usually  made  far  too 
heavy,  and  nothing  answers  better  than  watch- 
spring,  softened  to  cut  and  form  it  into  shape, 
ajid  then  hardened  again.  It  is  light,  susceptible 
of  the  very  highest  magnetic  charge,  and  easily 
obtained  and  worked.  I  have  compared  the 
action  of  this  simple  needle,  lin.  long,  with  the 
aluminum  extension  to  3iu.,  on  an  ordinary  gal- 
vanometer, fitted  with  a  parchatied  Sin.  needle. 
It  deflects  to  a  higher  depee,  and  swings  to  its 
point  of  rest  in  less  than  half  the  time,  evidently 
because  it  has  so  much  less  momentum  to  ex- 
haust, for  of  course  a  heavy  needle  fiintt  resists 
motion,  and  then  has  to  exhaust  the  force  it  has 
acquired  by  its  motion.  It  is,  however,  not  gene- 
rally known,  or  at  all  events  little  practised  in 
instruments  made  for  sale,  that  these  vibrations, 
which  render  experiments  so  tedious,  may  be 
very  greatly  reduced  by  placing  a  stout  copper 
plate  under  and  above  the  needle.  The  reason  is 
that  a  moving  magnet  generates  an  electric  cur- 
rent in  neighbouring  conductors.  This  both 
means  force  absorbed  to  produce  the  current,  and 
a  reacting  tendency  to  stop  the  magnet — there- 
fore, all  galvanometers  should  be  provided  with  a 
stont  copper  plate  under  the  needle,  and  of  some- 
what larger  radius,  and  the  graduation  may  be 
either  on  this  plate  or  on  a  paper  pasted  on  it. 
Additional  effect  may  bo  gained  by  cementing  a 
small  circle  of  copper  on  the  gloss  cover,  if  this 
is  flat  and  close  to  the  needle,  or  else  by  fixing 
one  over  the  needle,  in  any  convenient  monner. 
It  must  be  remembered,  if  a  movable  arm  is  em- 
ployed as  before  described,  and  this  is  of  metal, 
when  it  is  moved  it  will  for  the  same  reason  dis- 
turb the  needle,  and  tend  to  pull  it  after  it,  and 
therefore  its  motion  should  take  place  below  a 
stont  copper  plate.  This  may  be  effected  by 
causing  it  to  move  freely  round  the  fixed  central 
tube,  and  fixing  the  copper  plate  by  a  socket  on  to 


the  top  of  the  fixed  tube,  thelpoint  for  the  n6r& 
being  in  the  middla  of  this  plate.      Greatei  ds: 
oaey  may  be  obtained  by  snapendiag  the  on. 
by  a  fibre  of  unspnn  silk,  either  from  a  poiBt<k 
nected  with  the  fixed  stand,  or  from  the  riit 
self,  where  this  is  not  made  capable  of  bv&c 
but    for    ordinary    purposes    the    oiha  pm . 
simplest,  particularly  if  the  needle  is  fitted  n, 
on  agate  centre  to  diminish  friction.    Utt 
(see  next  page),  will,  with  this  descriptiia.  lEia 
the  oonstmction  of  the  instrumaut  «a^  mi  : 
so  perfect  an  instmment  is  not  need^  e  s  «», 
to  adopt  only  the  essential  ports,  a  lat^tadKf' 
ing  ring  aroimd  a  small  needle. 

158.  The  accompanying  table  will,  'iti^f 
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Deg. 


1 
8 
S 
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G 
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8 

9 
10 
11 
IS 
IS 

u 
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16 
U 
18 
1» 

ao 
» 
2a 

23 

at 

25 
28 
27 
28 
28 
30 
Sl 
32 
S3 
S4 
3S 
36 
37 
38 
39 
40 
41 
43 
43 
44 
45 
it 
47 
48 
49 
60 
SI 
62 
53 
54 
55 
M 
67 
68 
59 
60 
61 
62 
63 
61 
65 
6« 
67 
68 

e» 

70 
71 

7a 

73 
74 
75 
76 
77 
78 
7» 
80 
81 
82 
83 
84 
86 
86 
87 
88 
8» 
80 


n. 

Tangent. 

■Oi»i 
■06240 
•OiiB('2 
•I'S74IJ 
■10610 
■12274 
■14054 
•15838 
•176:12 
■1MS8 
■21266 
-23086 
•241132 
•26T»4 
.2li674 
•30573 
■32491 
•34432 
•S6S»7 
•38S«a 
•40402 
•4aU7 
•4WM 
■46630 
•48773 
■50952 
•53170 
•65480 
•67735 


•62486 
•64940 
•67450 
•10020 
•72054 
•7535S 
•78128 
■80978 
■83909 
■86928 
■90040 
•98261 
■96568 
l^OOOO 
1-0355 
I  ■0723 
l^llOS 
1-1603 
1-1917 
1-2348 
1-2799 
1-3270 
1 -37(13 
1-4281 
1-4826 
1'6396 
1-6U03 
10C42 
1-7S20 
1-8040 
1-8807 
1-WK6 
2-0003 
2-1445 
2-2460 
2-3558 
2-4750 
2-6050 
2-7474 
3-9042 
3-0776 
3-2708 
3-4874 
3-7320 
4-0107 
4-3314 
4-7049 
61415 
6-6712 

«-3i;i7 

7-1158 

8-1443 

9-5143 
11-4300 
14-3006 
19-0811 
28-6362 
57-2899 

loflnite 


in. 
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of 

degrees. 

"  1- 
2-0011 
3-0029 
4-0O69 
5-0132 
6^0224 
7^0804 
e^OiSS 
•■0762 

lo-iosi 

Il-ISM 
12-1232 
13-2299 
14-2877 
15-3447 
16-4318 
17-5203 
18-6295 
19-7313 

3«-esi» 

21-9977 

23-1630 

24-3249 

25-5140 

26.7221 

27-9602 

a9-19S9 

SO-4B»9 
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83-0848 

34-4298 

35-8086 

37-2149 

«8-«6S» 

40-1261 

41-6356 

43-1834 

♦*-7726 

4f4057 

48^0854 

49-8154 

51-5989 

53-4396 

55-8398 

6J-3066 

69-341 

61-440 

63-646 

65-347 

68-292 

70-jea 

78-347 

76046 

78-871 

81-g3<> 

84-6IS 

88-241 

9I-;08 

96-369 

99-255 

lOS-3^24 

107776 

112-469 

117-438 

12-2-894 

1-J8-7I1 

185-008 

141-834 

149-226 

U7-421 

166-429 

176-9.39 

187-438 

199-794 

213-868 

228-799 

248-218 

269-670 

294-786 

324^997 

381-874 

40^tS6 

4«6^Wt 

546-S81 

656-41 

819-5 

1151- 

1699- 

S28S- 

Infinite 


IV. 
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In 
nolta. 


V. 
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I:  £ 


•lue 
•au 
•»i» 

•426 

•683 

•641 

•748 

•857 

•966 
1^076 
1-186 
1-J89 
1-406 

i-sao 

1-6JS 
I-)«S 
1-864 
1-981 
2-099 
2-119 
2-341 
2-463 
2577 
2-714 
2-843 
2-9TS 

3-ie« 

3-241 
3-87» 
3-S19 
3-063 
3- SOS 
3-969 
4-176 
4^a69 
4-4 10 
4-694 
4-782 
4-987 
6-195 
5-SOO 
6-459 
5-685 
6-881 
6-09R 
6-395 
6-tST 
6-779 

6-asi 
Tte 
rm  ' 

7iU  \ 

8-OM 

S-391 

9-706 

0-001 

9-387 

9-786 

10-144 

10-656 

10-983 

11-466 

11-96 

12-40 

lS-07 

13-69 

14-36 

15-09 

15-87 

W75 

17-70 

18-82 

19i>4 

21-25 

22-75 

24-44 

26-40 

29-«3 

81-37 

84-57 

3»>-49 

«2-«7 

4V65 

68^12 

6»^68 

87-18 

122-4 

180-7 

349-2 


4 

» 
IS 
16 
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S4 

31 
33 
3S 
41 
tit 
«S 
4T 
49 
51 
&2 
51 
64 
■"^ 
56 
ST 
S» 
59 
W> 
61 

it 
•a 

64 
64 
66 


M      I- 


S3 


S« 


studied  until  fnlly  onderstood,  fumisH 

eomprthension  of  the  principles  of         

liC.  I  hare  expended  a  great  deal  of  ]aix>a 
it,  beeaase  I  have  never  yet  met  witli  a  «• 
which  those  principles  are  thoronRbJjf  ex^i 
and  put  before  readers  in  a  practical 
has  already  been  stated,  that  in  the  t&iif;ti4 
vanometer  the  force  of  the  cnrrent  is  pro|\dl 
to  the  tangents  of  the  angles  of  tlot| 
Column  I.  is  the  angles ;  II.  the  naturmi  ttM| 
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as  given  in  "  Molesworth's  Engineer's  Pocket 
Book ; "  if  we  draw  a  circle,  mark  off  angles, 
and  carry  oat  their  tangents  these  will  be  found 
to  bear  to  the  radios  of  the  circle  the  proportions 
given,  making  46°  nnity.  Colnnin  III.,  taking 
the  angles  as  the  basis  gives  their  proportionate 
valnes,  taking  1  degree  as  nnity :  1  have  calcn- 
Uted  it  by  dividing  column  11.  by  the  tangent  of 
1°  •01745.  These  three  columns  are  nniversally 
available;  the  others  apply   to   special  instru- 


ments of  my  own,  bat  are  given  in  order  to  ex- 
plain principles.  Oolnmn  IV.  gives  the  value  of 
each  degree  of  my  tangent  ^vanometer,  and 
therefore  of  eveiy  experiment  recorded  in  these 
papers  in  absolute  value  of  work.  The  principle 
on  which  I  base  the  unit  will  be  examined  here- 
after. It  is,  however,  the  unit  I  have  used 
throughout — ^viz.,  the  chemical  eqoivalent,  bnt  as 
the  meagnrement  of  "  current "  leqnires  time  to 
be  taken  into  account,  I  make  ten  hours  the 
basis ;  shifting  the  decimal  point  one  figure  to 
the  lett  of  oourae  converts  it  into  one  honr.  The 
way  this  oolnmn  is  calonlated  is  this,  and  it  is 
applicable  to  every  tangent  instrument : — I  carried 
out  several  experiments  by  depositing  copper  at 
diSbrent  rates  and  noting  the  degree  shown  by 
the  instrument.  Each  experiment  continued  ten 
hours,  or  was  reduced  to  that  time,  and  the 
weight  of  oopper  divided  by  81*7  (its  unit),  gave 
the  number  of  units  corresponding  to  Uie  ae^ee ; 
for  instance,  at  16°,  1-749  units  were  deposited ; 
dividing  the  ratio  of  this  degree  in  Column  II., 
16*4318,  we  get  9-395  as  the  tangential  value  of 
nnit,  which,  by  inspection,  is  seen  to  be  about  one 
9-3  degrees. 

Exact  accuracy  is  scarcely  attainable,  as  an 
error  even  of  a  hair's  breadth  in  reading  the 
angle  affects  the  result,  bnt  the  average  of 
several  trials  at  diflferent  degrees  coming  close  to 
this,  I  took  the  angolar  value  of  one  unit  as  9-4, 
and  dividing  Cohnnn  III.  by  this  gives  the  figures 
of  Oolnmn  IV.,  the  value  in  units  of  each  degree. 
For  any  kind  of  work  we  have  now  only  to  mul- 
tiply these  figures  by  the  proper  unit,  and  we 
know  what  is  actually  doing.  For  instance,  in 
electroplatin;;,  the  instrument  marks  25°,  the 
v«lne  is  _2-gl3,  the  unit  of  silver  108,  gives  us 
80-7  grains  per  hour  being  deposited.  If  mag- 
netio  work  is  being  done,  it  is  only  needed  to 
asoertain  once  for  all  the  work  the  particnlAr 
znamet  does  at  any  degree,  to  asoertain  a  nnit  or 
coefficient  fbr  that  magnet  applicable  to  all  other 
caaes.  Columns  V.,  VI.,  and  VII.,  are  corre- 
sponding deflections  of  other  galvanometers,  and 
their  object  will  be  seen  as  I  describe  the  other 
forms  of  the  instrument. 

It  will  be  soon  that  the  values  of  the  deflections 
lire  approximately  proportionate  to  the  degrees  up 
to  15  or  16,  then  the  value  of  each  defjree  bcRins 
to  inorease  more  and  more,  and  thus,  after  alwnt 
^0  degrees,  accurate  observation  becomes  diffi- 


cult, and  at  60  one  degree  is  equivalent  to  three 
of  the  lower  degrees ;  still,  results  are  obtainable 
quite  near  enough  for  practical  purposes.  Thus 
at  45°,  817  grains  of  copper  were  deposited  in 
fifteen  hours  ;  this  is  equal  to  6-666  nnits  in  ten 
hours,  and  the  table  gives  6-537  or  310  grains  in 
the  time  ;  a  difference  of  2}  per  cent. 

{To  be  continued.) 


THE   MICROSCOPE.  — HOW   TO   CHOOSE 
AND  HOW  TO  USE  IT. 

AS  the  optical  principles  of  the  microscope 
are  essentially  the  same  as  those  of  the 
telescope,  and  have  been  so  frequently  treated 
upon  in  the  pages  of  this  jonmal,  it  would  be 
;mwise  to  occupy  further  space  than  by  saying 
that  a  microscope  is  simply  a  means  by  which  the 
eye  of  the  observer  is  removed  further  from  the 
object  observed,  whilst  the  telescope  carries  the 
eye  nearer  to  the  object  in  its  field  of  view.  The 
microscope  may  be  either  "  simple  "  or  "  com- 
pound." The  former  class  is  commonly  repre- 
sented by  the  single  lens  of  the  botanist,  but  a 
simple  microscope  may  consist  of  a  combination 
of  several  lenses,  arranged  so  as  to  act  as  a  single 
one.  Of  the  latter  class  are  "  doublets "  and 
"triplets."  The  ocoapound  microscope  neces- 
sarily consists  of  at  leatt  two  lenses,  one  of  which 
is  called  the  eye-glass,  the  other  the  object-glass, 
the  two  or  more  lenses  being  usually  connected 
by  a  tube  of  metal.  By  the  nse  of  the  compound 
microscope  we  obtain  a  mnch  greater  amplifica- 
tion than  is  possible  with  a  simple  lens,  inas- 
much as  the  eye  receives  a  magnUieation  of  the 
image  formed  by  the  object-glass,  and  not  the 
image  itself.  A  microseope  of  this  kind  may  be 
very  easily  made  by  any  one  possessing  the  least 
mechanical  ingennity,  bnt  when  made  will  bo 
nseless.  Every  object  viewed  by  its  aid  will  be 
seen  to  be  surrounded  by  a  "  beantiful "  coloured 
fringe,  and  to  be  terribly  distorted.  These  several 
defects,  known  as  chromatic  and  spherical 
aberrations,  were  for  a  long  time  insuperable 
obstacles  in  the  way  of  microscopic  progress ; 
but,  thanks  to  ceaseless  effort  on  the  part  of 
the  fathers  of  oar  science,  we  may  now  say  that 
our  instrument  is  aboat  as  perfect  as  can  be 
desired;  and  that  the  tale  it  tells  is  in  the  main 
true  and  faithful.  It  is  the  eomponnd  achromatic 
microscope  of  which  we  intend  to  speak  in  these 
papers.  To  this  achromatic  microscope  there 
are  two  essential  parts — the  mechanical  and  the 
optical — i.e.,  the  stand  and  the  lenses. 

We  now  oome  naturally  enou^  to  the  enquiry — 
What  constitutes  a  good  microsoopo?  Certain 
things  must  be  essential.  What  are  they  f  1st,  as 
regards  the  itand.  This  must  be  soUd,  heavy, 
so  that  it  may  be  free  from  vibration,  and  well 
balanced.  It  must  be  capable  of  being  placed  in 
either  a  vertical,  an  inclined,  or  a  horizontal 
position,  and  of  remaining  there  without  being 
damped.  "  The  stage  should  be  sufficiently  large 
to  admit  either  edge  of  a  glass  slide,  2"  in  dia- 
meter, to  be  brought  nn&  the  objeet-glass." 
The  apertnie  in  the  stage  should  not  be  less  than 
1^"  or  2*  in  diameter,  and  the  stage  should  be 
(Atn  to  allow  the  oblique  pendl  to  be  thrown  by 
the-mirror  upon  any  object  on  the  stage.  The 
stage  may  be  ^ther  simple  or  mechanical.  If 
the  former  be  chosen,  either  the  "  magnetic 
stage,"  the  "lever  stage,"  or  the  "concentric 
rotating"  stage  will  be  fonnd  useful.  The  plan 
adopted  by  Messrs.  Beck  is  nsefnl  Euid  exceed- 
ingly simple,  but  with  high  powers  is  slightly 
tantalizing,  as  the  focus  is  disturbed  by  evety 
movement  of  the  stage,  which  is  merely  a  thin 
plate  of  metal  held  down  by  a  double  spring,  the 
pressure  of  which  may  be  regulated  by  a  screw 
(in  practice  i^is  advisable  to  screw  this  down 
tightly,  as  oUierwise  it  has  an  awkward  knack  of 
flying  in  one's  faoe,  to  the  serious  detriment  of 
one's  nerve,  and  pomibly  of  the  object),  and  this 
plate  is  donbled  nnder  the  stage  on  one  side,  so 
as  to  be  grasped  by  the  thnmb  and  forefinger  of 
the  right  hand,  "rhis  stage  is  extremely  nsefnl 
to  the  working  mioroscopist,  and  after  some  years 
of  nse  we  are  disposed  to  speak  very  highly  of  it. 
There  is  nothing  to  get  ont  of  order,  and 
practised  fingers  will  perform  all  needful  move- 
ments quite  as  delicately  as  wonld  be  possible 
with  the  most  elaborate  "mechanical"  stage. 
Below  the  stage  should  be  fixed  s  diaphragm, 
which  should  be  furnished  with  a  series  of  holes,  in 
order  that  ^  variety  of  aportnres  may  be  avail- 
able, and  ihe  whole  arrangement  should  be 
capable  of  ua\Di  e"*!?  tume<l  aside.  Mr.  Col- 
^''^  "(Sf%\     te*!  diaphragm"  is  perhaps  the  best 


The  mirror  should  be  full  sized  and 
double  (concave  on  one  side,  plane  on  the  other), 
and  should  be  capable  of  movement  in  all  direc- 
tions, as  well  as  of  adjustment  nearer  to  or 
further  from  the  stage.  It  is  convenient  if  the 
mirror  be  carried  by  a  jointed  aim,  as  a  more 
oblique  illumination  may  be  thus  obtained. 

Abramoeiiknts  ron  Altebino  the  Foccs. — 
Every  microscope  should  have  a  coarse  and  fiuo 
adjustment.  The  former  may  be  obtained  by  a 
rack-and-pinion  movement,  by  a  chain  and 
pulleys,  or  by  a  watch-spring  bsjid.  The  chain 
movement  is  peculiarly  smooth  and  easy,  and 
in  practised  hands  entirely  obviates  the  neces- 
sity for  a  fine  movement.  This  latter  is  usually 
obtained  by  tho  action  of  a  finely  cnt  screw 
on  a  lever.  The  screw  may  be  graduated  so 
that  the  distance  thitmgh  which  the  object-glass 
passes  may  be  measured  and  the  thickness  of 
an  object  approximately  obtained.  The  milled 
heads  of  all  these  adjustments  should  be  so 
placed  as  to  be  conveniently  accessible,  and  they 
mutt  work  smoothly  or  they  are  utterly  worth- 
less. 

Seoondlt,  the  Optioai,  ABSiutoEHBirr.  —  A 
student's  microscope  is  usually  furnished  with 
two  eyepieces,  called  A  and  B,  being,  as  nearly 
as  possible,  in  the  following  ratios,  1,  2 ;  and 
with  two  objeot-glasses^-or,  to  use  henceforward 
the  correct  technical  term-— o{t;i?c«it>M  of  1"  and 
}"  focus  respectively  (i.  e.  these  lenses  have 
the  same  magnifying  power  as  simple  lenses  of 
those  foci).  The  range  of  these  powers  is  abont 
as  follows :— 55,  90,  210,  350  diametei«.  These 
should  be  accurately  centered  and  be  perfectly 
corrected.  Means  of  estimating  the  quality  of 
these  lenses  shall  be  given  later.  A  stage  con- 
denser and  a  stand,  or  bull's-eye  oondeuHer,  for 
opaque  illumination,  will  complete  the  inetmmcnt. 

The  next  qaestion  that  arises  is,  where  shall 
we  go  for  our  instrument  ?  Mr.  E.  Ray  Lankestcr 
has  lately  written  in  praise  of  forei<^  instru- 
ments; bnt  we  do  not  see  what  there  is  to  be 
gained  by  going  abroad  for  that  which  may  be 
obtained  better  at  home.  English  makers  will 
beat  the  world  for  quality,  and  now — thanks  to 
the  Society  of  Arts  and  some  of  our  more  enter- 
prising mannfactnrers, — a  really  good  English 
instrument  may  be  obtained  at  abont  the  same 
price  as  the  continental  ones.  There  is  hardly 
any  comparison  between  the  convenience  of  the 
two  classes  of  instruments.  These  remarks  apply 
only  to  the  stands. 

In  lenses,  the  Germans  surpass  us  by  far,  price 
being  taken  into  acconnt,  although  within  the 
last  year  our  English  makers  have  contrived  to 
turn  ont  very  decent  lenses  at  less  than  half  the 
prices  formerly  charged.  We  need  only  instance 
Crouch's  or  Swift's  i"  and  Mr.  Wheeler's  J". 
We  will,  therefore,  look  at  home  for  our  stand. 
Where  aU  are  equally  good  it  is  a  difficult  (not  to 
say  an  inriduous)  task  to  instance  the  best.  Those 
who  wish  a  better-finished  class  of  workmanship 
may  either  select  their  higher  priced  stands,  or 
look  over  the  catalogues  of  half  a  hundred  makers 
and  make  their  choice.  The  better  plan  is  to 
select  a  good  ttand,  capable  of  being  increased 
as  fnnds  are  available,  and  to  add  objectives  and 
aoeesaories  from  time  to  time.  Such  a  stand 
will  cost  about  £10  or  £15  with  two  eyepieces. 
The  price  of  objectives  will  vaiy  with  different 
makers.  A/air  English  inch  may  be  purchased 
for  £2  10s.,  and  a  good  quarter  for  about  £3. 
Oerman  lenses  (Gmndlach,  of  Berlin)  of  these 
foci  will  not  cost  more  than  17s.  6d.  and  2l8. 
respectively,  and  are  about  equal  in  quality.  Of 
course  the  Jirit-clcui  lenses  of  onr  best  makers 
are  unequalled  by  those  of  any  continental 
maker;  but  Mrasrs.  Beck's  first-elass  \'  costs 
£5  6s. — a  sum  as  large  as  many  can  afford  to 
spend  on  the  whole  a&ir.  To  such  we  commend 
the  German  lenses. 

How  TO  Choose  a  Micbosoope. — It  wiH  have  been 
seen  in  what  we  have  said  that  the  essentials  of  a 
stand  are  steadiness  in  all  positions  of  the  body, 
ample  stage  room,  and  proper  adaptation  for  the 
reception  of  extra  apparatus.  The  appearance  of 
an  instnunent  is  of  secondary  importance.  To 
test  the  steadiness  of  the  instrument  use  the  }" 
power,  focus  carefully,  and  get  some  one  to  walk 
sharply  round  the  room  whilst  yon  observe  an 
object.  If  there  be  excessive  tremor,  reject  the 
instrument  at  once.  Next,  try  the  adjustments, 
and  see  that  they  work  smoothly  and  without 
"  loss  of  time  " — «.«.,  that  they  "  answer  " 
promptly  to  the  slightest  movement  of  the  nulled 
heads  in  c-ithor  direction.  Use  the  1"  and  J"  ob- 
jectives, and  also  a  3",  and  see  that  a  small  object 
remains  truly  in  the  centre  of  the  field  of  eai'U 
power,  and  that  there  is  no  "  twist  "  or  Bidcwny 
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mOTement  on  altering  the  focns.  So  far  for  the 
mechanical  portion  of  the  instnuueut.  We  will 
add  that  a  short-bodied  microscope  having  a 
draw-tube  for  elongation  when  increased  power  is 
desired,  is  much  to  be  reoommended,  on  the 
ground  that  it  is  far  easier  to  work  with.  The 
corrections  of  the  lenses  most  be  carefully  tested, 
and  niUess  the  tyro  go  to  a  good  and  well-reputed 
maker,  we  would  advise  him  to  get  some  experienced 
friend  to  select  his  lenses  for  him.  The  lenses  of 
even  the  best  makers  vary  considerably,  so  that  it 
is  possible  for  an  experienced  man  to  select  a  far 
better  lens  than  might  fall  to  his  lot.  The 
power  of  1"  should  not  be  less  than  80  diameters 
with  the  A  eyepiece.  It  should  give  a  large,  clear 
field,  free  from  colour,  and  with  a  clean,  sliiii'p, 
circular  margin.  For  chromatic  aberration  the 
severest  test  is  said  to  be  a  ra>)ial  section  of  fir. 
The  glandular  markings  in  this  should  be  well 
shown,  and  be  free  from  colour  with  the  C 
eyepiece.*  FoiJlatne$t  of  field  the  section  of  an 
Echinus  spine  is  useful.  For  definition  the 
pollen  of  mallow.  For  i"  a  good  test  for  defini- 
tion is  the  scale  of  the  Podura  or  the  jnutuU-s  of 
Pleuroiigma  hipjmcamjms.  The  markings  on  either 
of  these  should  be  clearly  resolved.  Dr.  Carpen- 
ter specially  recommends  Mr.  Lealond's  prepara- 
tions of  muscular  fibre  as  giving  a  fair  test  for 
lenses  of  from  4-lOth"  to  l-5th"  focus.  Every 
objective  should  be  tested  with  a  series  of  eye- 
pieces, as  a  glass  will  often  perform  well  with  a 
shallow  eyepiece,  when  a  deeper  one  will  render 
manifest  the  most  atrocious  defects. 

Having  selected  our  instrument,  we  will  pro- 
ceed to  use  it.  Before  us  lie  slides  of  Echinus, 
of  Foraminifera  (mounted  as  opaques),  of  Diatoms, 
and  the  eye  of  a  fly.  Having  taken  our  instru- 
ment out  of  its  case  ami  put  it  in  order  (the  maker 
of  each  instrument  will  put  the  purchaser  "  in 
the  way  of  doing  this  "),  we  will  select  a  taWe 
having  a  good  light.  If  in  the  daytime,  we  will 
avoid  direct  sunlight  as  having  too  much  glare, 
and  select  a  position  in  which  we  can  receive 
light  from  a  white  cloud.  The  microscope  should 
be  placed  in  an  inclined  position,  and  the  mirror 
adjusted  so  as  to  throw,  an  equable  light  upon 
the  slide,  neither  too  intense,  or  too  much  the  re- 
verse. Careful  use  of  the  diaphragm  apertures 
and  focussing  of  the  mirror  will  give  us  any  va- 
riety. We  now  take  our  slide  of  Echinus,  and 
having  an  inch  objective  on,  place  the  slide  on 
the  stage  and  in  the  field.  We  run  down  the 
rack  motion  until  the  objective  is  brought  within 
}"  of  the  slide,  and  then,  with  our  eye  to  the 
eyepiece,  focus  back  until  we  obtain  a  clear  defi- 
nition. Having  turned  aside  the  diaphragm,  we 
proceed  to  tilt  the  mirror  into  different  positions, 
in  order  to  get  various  degrees  of  obliquity  of 
the  illuminating  pencil.  We  will  substitute  a 
slide  of  Foraminifera  for  the  Echinus  spine,  and 
proceed  to  examine  it  as  an  opaque.  Having 
closed  the  aperture  of  the  diaphragm,  we  throw 
a  good  light  on  the  object  by  means  of  the  bull's- 
eye,  varying  its  angle  of  obliquity  until  we  gain 
the  best  effect.  The  working  of  Uie  }"  is  essen- 
tially the  same,  but  unless  we  have  the  aid  of 
accessories,  "transparent"  objects  alone  can  be 
used  with  it,  and  greater  core  must  be  paid  to  the 
focussing.  See.,  of  the  mirror.  We  cannot  urge 
too  strongly  upon  our  readers  the  importance  of 
paying  special  attention  to  this  vital,  but,  to  the 
beginner,  seemingly  unimportant,  matter  of  illumi- 
nation, as  truthful  interpretation  almost  entirely 
depends  upon  it.  The  best  possible  light  for 
microscoping  is  daylight  from  a  white  cloud,  but 
as  most  of  our  readers  (the  author  amongst  the 
number)  are  compelled  to  work  almost  solely  by 
night,  it  is  encouraging  to  know  that  good  results 
may  be  obtained  from  the  use  of  a  caudle,  even 
if  it  be  protected  by  a  glass  shade,  and  it  be 
not  more  than  lOin.  or  16in.  from  the  instrument. 
The  author  has  used  for  some  years  a  small 
paroffinc  lamp,  costing  at  the  outset  about  eighteen 
pence,  and  has  found  it  to  answer  every  purpose, 
and  to  be  moat  convenient,  inasmuch  as  it  permits 
a  vast  variety  of  "dodges  "  in  illumination  to  be 
tried  with  little  trouble.  And hjere  let  us  whisper 
tb  the  readers  of  the  Mechanic,  "  beware  of  opti- 
oians,  unless  you  have  a  long  purse:  make 
what  you  want  when  possible — tltat  is  nearly 
always." 

We  have  now,  we  think,  gone  through  our 
ABC.  We  have  seen  tchat  our  tool  is — 
what  arc  its  essentials,  and  how  to  put  it  through 
>t>  A  B  C.  Bftt  that  is  not  learning  how  to  use  the 


*  I  am  indchtod  for  mnur  vftlaable  bints  on  this 
nrittrr  to  Dr.  Carpenter's  vulaRble  *•  Microscope  sntl  its 
IU'veliti>>ii«,"  and  Professor Bcale's "  How  to  Worli  with 
the  Micrujtcope." 


microscope.  We  have  but  learned  to  make  a 
plaything  of  it,  or  at  best  to  look  at  bought  slides. 
Again,  we  have  but  learned  the  use  of  a  very 
simple  and  unadorned  compound  microscope. 
We  will,  accordingly,  if  our  readers  be  not 
a-weary,  glance  at  the  use  of  a  few  accessories, 
and  then  try  to  learn  how  to  use  the  microscope 
whether  in  its  simplest  or  most  complete  form. 

H.   PoCKLLNOTOM,   Holl. 
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{Continued  from  page  508.) 

SCBEW  Sub-App.  I. — The  Spheboketeb. — This 
instrument  difiers  in  nothing  essential  from 
the  micrometer  just  explained.  The  original  object 
was  to  measure  the  curves  of  lenses,  hence  the 
name  "  Spherometer,"  given  to  it  by  the  inventor, 
Laroue.  To  ascertain  the  curvature  of  the 
spherical  surface,  the  feet  of  the  instrument  were 
placed  over  the  lens  L,  Fig.  91,  and  the  space 


through  which  the  mierometer  screw  A  should  be 
moved  so  as  jrut  to  touch  the  topof  the  curve, 
gave  the  measure  of  the  curve.  The  mndium  of 
comparison  used  was  some  perfectly  plane  sur- 
faae.  For  a  concave  lens,  the  apherometer  feet 
and  screw  being  made  perfectly  level  on  the  plane, 
and  the  height  of  the  micrometer  accurately 
noted  from  the  divided  bar  A,  the  amount  of 
depession  of  the  screw  required  to  ju$t  Umch 
(when  4he  instrument  was  transferred  to  the 
lens)  was  indicated  by  the  bar  A  and  the  micro- 
meter plate. 

For  convex  lenses,  the  method  was  reversed. 
First  the  lens  was  ta/uched  by  screw  and  feet , 
then  the  height  to  which  the  screw  had  been 
raised  measured  upon  the  plane.  Once  the 
height  of  the  curve  was  known  a  simple  fonnula 
supplied  to  the  optician  any  other^ement  of  the 
lens  be  might  desire.  At  present,  the  spherometer 
is  made  with  three  feet,  and  is  chiefly  used  to 
know  or  compare  the  thickness  of  very  delicate 
plates,  or  else  to  examine  very  minute  effects  of 
expansion  or  contraction  in  the  same  body  from 
various  causes.  For  these  purposes,  the  feet  ore 
placed  upon  a  plane  surface  (Fig.  92),  and  under 
the  screw  is  laid  the  plate,  Sic,  ta  be  measured. 
The  screw  is  turned  down  imtil  the  point  just 
touches  the  plate  X,  and  the  height  of  the  divided 
circle  C  on,  tiie  index  A  is  exactly  noted.  The 
screw  is  raised  a  little  to  allow  the  removal  of 
the  plate  X,<ABd  then  again  turned  down  until 
the  point  touches  the  plane ;  the  difference  of 
position  indicated  on  A  shows  the  thickness  of 
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the  plate  X.  So  delicate  is  the  measmcmeBt  of 
the  spherometer,  that  it  will  indicate  the  increwa 
of  thickness  in  a  plate  of  glass  when  examined  % 
second  time  after  having  been  slightly  waimei 
by  the  contact  of  a  finger. 

Screw  Sub-App.  II. — The  DirrDino  Hachixi. 
— The  micrometer  screw  is  the  basis  of  the  in- 
valuable machine  byrueans  of  which  rules,  msIm, 
verniers,  &c.,  can  be  divided  most  delicately  aoj 
most  exactly.    Theoretically,  the  dividing;  nuicla:* 
is  a  very  simple  apparatus ;  but  practically,  t  m* 
perfected,  and  especially  as  adapted  for  divieria 
of  a  curved  line,  it  is  considerably  compliea^ej. 
For  the  present,   only  the  ciplanation  of  tb 
simple  form  employed  for  dividing  a  straight  V 
.\   few   words   will   describe    the    maciiine.    J 
micrometer  screw  set  in  a  frame,  moves,  bvBM 
of  its  nut,  either  the  holder  of  the  "graying'*  ~ 
or  the  table  on  which  rests  the  role.   See.,  •• 
divided.     When  one  division  has  been  mo 
the  number  of  degrees  on  the  micrometer  "fb 
shows   how  much  the  screw  shoold    be  ie>« 
before  again  applying  the  "  graving  tool "  to  ok 
the  second  division,  and  so  on  to  the  third,  fmr. 
nth  division.      In  Fig.  93,  .\B  ij  a  im 
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of  metal,  the  top  edgp<i  planed  lerel.     Oa  these 
edges  slides  the  table  T,  whicii  holds  tbemeMsare 
m.&c,  to  be  divided.   To  tbp  teri of  the /rame  u 
joined  the  tool-holder  C,  irliieii  hu  a  horizontal 
motion  by  which  the  tool  (a)  euti  the  divisions, 
and  a  perpendicular  motioa  to  lilt  off  the  tool, 
when   the  table  must   be  movei  tot   Vhe  ikexX 
division.    When  the  work  is  circn'oi.fot  uisXamc« 
the  dividing  of  a  glass  tube  or  the  like,  Que  -woik 
(the  tube,  &e.)  is  moved  round  under  the  graving 
tool.    With  this  simple  form   of  the   machine, 
much  is  left  to  the  operator, — the  number  of 
turns,  the  short  strokes  on  the  measure,  the  loog, 
the  medium  strokes,  ice.    All  thiis  is  done'  by  tiw 
machine    itself  in   the    perfected  arrangemeBt 
which  shall  be  explained  in  the  next  section  ir 
"  parallel  forces." 

Screw  App.   IV. — The   Scbew  Pbopbllo- 
The  moving  of  ships  by  what  is  called  a  -^ 
pellcr  "  has  proved  to  be  so  successful  miiit 
cation  of  the  screw  that  it  must  be  treativ^ 
exceptional  attention.     Without,  howeTei,8S£ 
into  too  many  particulars,  it  can  be  fully  expl^ari 
in  two  points — 1st.  What  the  propeller  is.    td. 
How  its  action  is  that  of  a  screw.      The  ts 
point  is  easily  settled — it  requires   but   a  plia 
statement  of  fact.    The  second,  of  itself  not  at  tt 
clear,  becomes  quite  evident  by  means  of  a  Ut 
principles  and  practical  considerations. 

1st.  The  propeller  has  no  appearance  of  beici 
a  screw.  Hence  the  early  notions  of  it  in  th: 
minds  of  many  were  very  for  from   the  reality. 

A  most  learned  professor  at conTfjii 

to  his  audience  the  impression  that  the  propvUet 
Was  a  long  screw,  extending  from  stem  to  stent 
of  the  ship ;  and  exemplified  his  explanation  Irr 


ric^^* 
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moans  of  the  "Archimedean  screw"  (water -lift- 
ing screw),  saying,  "  it  turns,  and  turns."  Th^ 
real  propeller  is  represented  in  Fig.  94.     A.  tlxo 
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oentrc  or  "  boss."  B  B  projecting  arms,  the  back 
edges  of  which  a  a  are  slanted  away  from  the 
pUue  of  the  paper,  which  presents  an  end  view. 
A  fide,  view.  Fig.  95,  shows  the  shint.  The 
nnmber  of  arms  varies  ;  there  mnst  bo  two  (this 
is  a  veiy  common  sort) ;  there  may  be  3,  4,  S,  or 
more.  The  shape,  both  as  to  outline  and  slant,  ia 
undergoing  changes  every  day.  Of  these  changes 
a  good  idea  may  be  had  from  the  excellent  series 
in  the  English  MiiCBA}<ic,  Vol.  IX.,  pp.  SI,  102, 
Ac.,  by  Mr.  P.  N.  Burgh,  C.E. 

The  general  form  of  the  propeller,  not  so  easily 
shown  in  a  diagram,  is  very  clearly  represented 
by  a  cardboard  model.  Cut  a  bit  of  cardboard 
(or  stiff  paper)  into  the  form  of  Fig.  96.  A  is  the 
"boss."  BB  the  vanes.  Now  bend  away  from 
their  plane  the  points  a  and  a' — as  the  arrows 
indicate,  or  the  reverse — taking  care  that  the 
bend  is  in  oppotite  directioiu ;  if  a  be  brought 
out  a'  is  to  be  poshed  in,  or  vice  verm.  A  little 
delicate  manipolation  of  the  arms  will  give  them 
a  graoefnl  slant,  which,  however,  differs  from  the 
ii(rio(  notion  of  the  propeller,  inasmuch  as  the 
slant  of  the  paper  model  varies  from  the  boss  to 
the  point  a  a'.  In  the  propeller,  ttrictly  speak- 
ing, the  slant  on  the  "  boss  "  is  the  same  as  at 
the  points.  Practically,  the  paper  model  mounted 
on  a  shaft  will  convey  to  the  eye  an  excellent  idea 
of  the  propeller,  and  by  the  knowledge  of  its 
deficiency  all  danger  of  error  is  avoided  of  eon- 
sidering  the  curves  of  the  paper  to  ropresent 
exactly  the  curves  of  the  propeller. 

2nd.  To  see  distinctly  the  icrew  action  of  the 
propeller  it  is  only  necessary  to  recall  some  of 
the  essentials  of  a  screw,  with  some  of  their  ne- 
cessary "  consequences,"  and  apply  these  conse- 
qnences  to  the  correction  of  defects  which  at  once 
appear  in  an  ordinary  screw  nsed  to  produce 
quick  motion,  especially  in  water.  The  essen- 
tials of  a  screw  are,  that  it  is  an  incUned  plane, 
the  "height"  of  which  is  the  "pitch  "of  the 
screw.  Hence  it  follows  (1)  that  the  cylinder  on 
which  the  plane  is  wound  may  be  reduced  to  have 
only  the  proporliuis  of  a  ihaft,  i.e.,  as  compared 
to  the  "  broadt^of  a  plane.     Thus  in  Fig.  97 
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turning  it  with  one  hand  and  marking  it  with  the 
thumb  nail  of  the  other.  Having  produced  a  few 
turns,  begin  again,  but  at  a  point  on  the  end  of 
the  cylinder  diametrically  opposite  to  the  start- 
ing point  of  the  first  spiral.  Trace  as  before. 
Examination  proves  that  the  second  spiral  no- 
where meets  the  first.  In  the  same  way,  any 
other  starting  point  may  be  taken  to  begin  the 
spiral,  and  as  to  the  number  of  spirals  or 
"  threads  "  the  strength  of  the  material  is  the 
only  limit.  A  screw  thus  formed  with  1,  2,  &c., 
.  .  .  n  threads,  is  called  an  Archimedean  screw, 
as  Archimedes  is  said  to  have  been  the  first  to  in- 
vestigate the  properties  of  a  many-threaded 
screw.  Te  these  conclusions  one  mora  may  be 
added,  which  having  been  fully  explained  need 
only  be  recalled.  And  this  conclusion  is  that 
each  portion  of  the  screw  acts  independent  of 
the  rest ;  a  small  portion  will  act  exactly  as  the 
whole  screw,  provided  in  that  portion  the  "  ele- 
ments "  of  the  plan  are  not  cluuiged. 
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there  is  no  change  made  in  the  screw  A  by  cut- 
ing  away  the  cylinder-dotted  line — and  produc- 
ing a  broad  thread  a  a  a  windinground  a  shaftB. 
The  inclined  plane  is  not  changed,  it  is  only  made 
wider :  none  of  its  "  elements"  have  been  affected 
in  theiraction.    In  the  same  way  the  "thread" 
may  be  increased  in  breadth  to  the  dimensions  of 
a  "  vane  "  without  making  any  change  in  the  in- 
clined plane.     The  strew  A,  Fig.  98,  in  its  form 
a  a  a  a  remains  the  tame  ncrew  in  its  form  b  b', 
except  that  the  plane  (the  thread)  is  wider  in  the 
Utter  form.    It  follows  (2)  that  a  body  joined  to 
•  screw  moving  in  a  fixed  nut  will  advance  in  a 
straight  line  (at  each  turn  of  the  screw)  through 
a  space  eqnal  to  the  height  of  the  incUned  plane, 
or  "  pitch  "  of  the  screw.     The  greater  the  pitch, 
therefore,  the  greater  the  advance.      No  modi- 
fication of  the  pitch  can  affect  the  euenliaU  of 
the   screw :    the   "  elements "   of   the   inclined 
plane  are  changed  (in  their  direction,  &o.),  but 
not  destroyed;    their  action  but  not  their  ex- 
istence is  affected.    The  "pitch,"  therefore,  may 
be  given  aocordmg  to  the  required  motion.     It 
follows  (8)  that  two,  three,  ifec. ...  n  incUned  planes 
may  be  wound  round  the  cylinder  without  in  any 
way  interfering  one  with  another.  This  very  impor- 
tant conclusion,  apparently  perhaps  difficult  to  un- 
derstand, is  seen  by  a  simple  experiment.  Hold  in 
one  hand  a  cylinder  of  wood,  say  a  pencil  or  pen- 
holder, and  trace  upon  it  a  spiral,  commencing 
from  the   end  of  the  cylinder.     This  spiral  may 
be  traced  in  many  ways  ;  it  is  done  very  simply 
by  holding  the  eylii)der  lightly  in  both  hands. 


CHAPTEKS  ON  CURIOUS  CATERPILLARS. 

SEPTEMBER. 

By  J.  R._S.  CisrroKD. 

OME  of  our  most  remarkable  native  cater- 
pillars are  comprehended  in  the  family  of  the 
Ciupidates,  formerly  classed  with  the  Boinhyeet, 
which  in  several  particulars  they  nearly  resemble. 
The  grotesque  forms  of  several  are  exceedingly 
unlike  what  we  are  accustomed  to  regard  as  the 
ordinary  type  of  caterpillar,  and  from  these 
moths  are  produced  which  are  not  notable  for  any 
marked  singularity  of  appearance.  Since  the  days 
of  quaint  old  Izaak,  of  piscatorial  memory,  the 
history  of  that  abundant  species  by  river  or 
streamlet,  known  as  the  Puss  Moth  (Dicranura 
vimUa)  has  been  recorded  in  black  and  white. 
Fancy  the  worthy  angler,  sitting  expectant  under 
the  branch  of  a  drooping  willow,  with  one  eye  on 
his  float,  and  the  other  surveying  the  general 
aspect  of  nature,  of  which  he  was  an  ardent 
lover ;  a  twig  comes  within  his  i  each,  and  glancing 
at  it,  he  sees  to  his  astonishment  a  eaterpUlar  of  a 
totally  different  kind  to  any  he  has  before  observed. 
Home  he  goes,  his  day's  sport  done,  and  amongst 
other  things  he  does  not  forget  to  jot  down  the 
outlines  of  the  appearance  of  this  devourer  of 
willow  leaves.  "He  is  marked  with  a  St. 
Andrew's  cross,  his  lips  and  mouth  are  somewhat 
yellow,  his  eyes  black  as  jet,  his  forehead  purple, 
his  feet  and  hinder  parts  green,  his  tail  forked  and 
black,  and  his  whole  body  stained  with  red  spots." 
Not  a  scientific  description  certainly  ;  yet  the 
reader  can  surmise  from  the  accompanying  figure 
that  it  is  tolerably  correct,  or,  if  he  chooses,  can 
compare  for  himself,  for  Uie  living  caterpillar  is 
to  be  found  through  port  of  September  on  willow 
and  poplar.    Friend  Izaak's  description,  we  must 


remark,  applies  specially  to  the  full-grown  cater- 
pillar ;  when  young,  it  is  almost  sooty  in  hue,  and 
gradually,  through  successive  changes  of  skin, 
assumes  its  more  ornamental  appearance.  On  the 
head,  when  yonng,  there  are  two  little  prominences, 
which  look  like  ears,  and  when  in  a  position  of 
repose  they  look  remarkably  like  lillipntian  bhusk 
cats,  hence  probably  was  suggested  the  vernacular 
name.  After  the  last  change  of  sldn  we  find  that 
the  head  is  brown,  shading  into  black  at  the  sides. 
The  second  segment  forms  a  sort  of  recess,  into 
which  the  head  can  be  drawn  back ;  this  is  pink, 
with  a  spot  on  each  side,  which,  though  eyelike,  is 
not  an  organ  of  vision,  bat  merely  a  surface 
mark.  Behind  ^^  ^^  ^'"^y  slopes  upward  to 
the  fonttk  gagment,  which  is  decidedly  humped. 
A  white  KiJixfi  passes  on  each  side,  from  the  head 


to  this  hump,  then  bends  to  the  spiracle  on  the 
eighth  segment,  and  turning  up  again  slightly, 
terminates  at  the  anal  horns.  This  stripe  forms  a 
boundary  of  the  two  shades  of  ground  colour ; 
above  it  the  body  is  whitish,  streaked  with 
purplish  brown ;  beneath  it  all  is  yellowish  green, 
except  a  blotch  on  the  eighth  segment  of  a  brown 
hne,  which  sometimes  connects  itself  with  the 
white  stripe,  and  is  sometimes  altogether  absent. 
The  "  leading  feature  "  of  this  caterpillar's  singu- 
larity is,  however,  not  at  the  head,  but  at  the 
toil,  which  bears  a  couple  of  tubular  horns,  which 
have  a  bristly  surface,  and  within  these  are 
contained  rose-coloured  filaments,  which  can  be 
protruded  or  withdrawn  at  the  will  of  the  cater- 
pillar, until  it  is  very  near  its  change  iuto  the 
chrysalis,  when  it  ceases  to  exercise  this  power. 
When  annoyed  the  caterpillar  of  the  "  Puss " 
bends  these  horns  forward,  and  displays  the  inner 
horns,  but  does  not,  as  far  as  we  have  observed, 
attempt  to  strike  with  them.  In  fact,  it  is 
evident  that  they  have  no  power  of  wounding,  nor 
is  any  flnid  propelled  from  them  ;  and  the  state- 
ment that  the  caterpillar,  by  means  of  them, 
drives  off  the  parasites  which  molest  it,  is  probably 
a  myth.  The  real  defensive  apparatus  is  to  be 
found  beneath  the  head.  There  is  a  small 
transverse  slit,  only  noticeable  in  the  full-grown 
caterpillar,  from  which,  when  provoked,  it  can 
squirt  a  pungent  fluid  of  an  acid  nature  to  some 
distance ;  and  we  are  assured  by  an  entomologist 
of  experience,  that  the  caterpillar  can  not  only 
manage  to  direct  this  at  its  pleasure,  but  also, 
when  annoyed  by  an  inquisitive  biped,  it  takes  aim 
at  his  eye,  as  he  (the  observer)  had  experienced 
more  than  once  to  his  sorrow!  Removed  from 
its  original  habitat,  and  fed  np  in  confinement, 
the  Puss  caterpillar  loses  this  remarkable  means 
of  defence,  and  when  touched  this  slit  will  bo  seen 
to  quiver,  yet  no  fluid  issues  from  it.  The  position 
assumed  by  the  caterpillar  when  "  standing  at 
ease  "  is  not  unlike  what  is  so'  frequently  noticed 
amongst  the  Sphingina.  The  head  and  the  front 
segments  are  raised  in  the  air,  the  centre  of  the 
body  fixed  by  means  of  the  eight  claspers,  and  the 
tail  and  its  appendages  also  elevated.  The  cocoon 
which  is  constructed  by  this  creature  for  its  winter 
abode  is  composed  of  a  gummy  substance,  mixed 
with  portions  of  the  bark  of  some  tree,  and  it  so 
nearly  resembles  the  trunk  on  which  it  is  formed, 
as  often  to  escape  notice. 

Closely  connected  with  the  preceding,  though 
much  less  in  size,  ore  the  species  called  the 
Poplar  and  the  Sallow  Kittens.  This  is  one  of  the 
singular  instances  which  occur  amongst  Lepido- 
ptera,  wherein  two  species  have  very  different 
caterpillars,  and  yet  the  moths  so  nearly  resemble 
each  other  as  to  be  with  difflcolty  isolated.  Of 
the  two  the  Poplar  Kitten  (Dteranura  bijlda)  is 
rather  the  larger,  and  occurs  pretty  generally  in 
England  and  Ireland.  The  females  seem  to  select 
shrubby  plants  upon  which  to  deposit  their  eggs. 
The  caterpillars  remain  at  rest  daring  the  day, 
spinning  a  silken  pad  on  the  leaf,  to  which  they 
attach  themselves  very  firmly.  The  colour  of  the 
body  is  various  shades  of  brown,  grey,  and 
yellow,  the  latter  running  into  green  on  the 
fourth  segment,  which,  as  in  the  Puss,  is  crowned 
with  a  hump.  The  anal  horns  arc  green,  with  two 
brown  rings,  the  inner  horns  or  filaments  being 
black.  The  Sallow  Kitten  (Dicranura  furculaj 
appears  of  late  years  to  have  become  more  scarce. 
TMs  is  still  handsomer,  and  has  the  second  and 
third  segments  flattened,  the  latter  rising  into  a 
ridge,  and  giving  the  caterpillar  a  singular  ap- 
pearance. The  ground  colour  is  white  on  the 
hack,  and  an  apple  green  on  the  sides,  striped 
longitudinally  with  purple  and  a  deeper  green  ; 
there  are  also  numerous  purplish  dots,  with  a 
whit<>  point  in  the  centre  of  each ;  on  the  second 
segment  are  two  brownish  blotches,  and  there  are 
faint  orange  patches  on  the  seventh  and  eighth 
sejnncnts.  The  anal  horns  are  white,  tinged  with 
purple,  the  head  is  a  pearly  grey.  This  cater- 
pillor,  when  not  feeding,  is  fond  of  retiring  to 
some  withered  leaf,  and  thus  is  occasionally 
missed  by  the  collector.  Both  the  Kittens  are  to 
be  found  in  the  caterpillar  stage  throughout  the 
summer,  but  rarely  later  than  the  beginning  of 
September. 

The  caterpillar  of  the  Barred  Hooktip  (Platy- 
pterui  unrjuicula)  is  not  nnfreqnent  on  pollard 
beeches  at  this  time,  occurring  in  various  places 
near  London,  and  in  different  parts  of  the  south 
of  England,  bnt  not  in  the  north.  The  head  is 
slightly  notched,  and  the  crown  of  it  rises  above 
the  level  of  the  segment  behind  it,  the  body  tapers 
towards  the  extremity,  and  terminates  in  a  point ; 
it  is  studded  with  small  warts.  The  head  is  pale 
brown,  the  body  a  darker  brown ;  a  pale  stripe 
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raas  from  the  head  to  the  sixth  segment,  from 
which  another  light  brown  stripe  passes  to  the 
tenth  segment.  The  nnder-side,  legs  and  claspers, 
are  of  a  palo  green.    When  of  fall  size,   this 
caterpillar  ^pina  a  web  between  two  leaves,  and 
therein  changes  to  a  chrysalis.    Of  its  habits  Mr. 
Kewman  observes  that  when  not  feeding  "  itrests 
in  a  nearly  straight  position,  bat  with  both  ex- 
tremities slightly  raised,  and  not  touching  the 
object  on  which  it  may  be.  When  ronghly  touched, 
or  picked   off,   it  very   frequently  hangs    by  a 
thread,    and  tbns    suspended,    begins    twirling 
round  and  round,  at  first  slowly,  and  afterwards 
with  great  rapidity."    A*  species  very  partial  to 
woods  is  that  called  the  Iron  Prominent   {Noto- 
donla  droinedariiu),  the   caterpillar  feeding  on 
birch,  and  sometimes  on  oak.  The  head  is  broad, 
and  cleft  above ;  it  is  shining  and  brown.    Along 
the  back  there  are  five  humps,  four  of  which  point 
backwards,  the  last  one  only  being  erect;  the 
body  is  of  a  yellowish  green  colour,  chequered 
with  purplish  brown.    The  cocoon  is  formed  on 
the  ground,  and  the  caterpillar  usmally  attaches 
one  side  of  it  to  a  fallen  leaf ;  the  chrysalis  state 
lasting  until  the  following  June.    Still  more  re- 
markable, from  the  attitude  it  assumes  in  repose, 
which  gives  it  an  extraordinary,appearauce,  is  the 
oaterpUlar  of  the  Pebble  Prominent,  called  in 
Latin,  Notodonta   ziczae,  from  this  zig-iag  or 
contorted  position ;    the  tail  being  raised,  and 
also  the  bont   segments,  which  are  bent  twice. 
The  head  is  large  and  brown  ;  the  body  purplish 
brovm,  with  dark  patches  on  the  first  three  seg- 
ments, which  have  light  margins  ;  there  are  also 
several  oblique  lines  on  the  sides  of  several  seg- 
ments,  the  hinder  are    yellowish,   with  brown 
markiugs.    There  are  three  humps,  two  of  which 
point  backwards  ;  the  one  at  the  extremity  of  the 
body  is  directed  forwards.    like  some  others  of 
this  family  the  caterpillars  at  the  Pebble  Promi- 
nent are  frequently  attacked  by  parasitic  enemies, 
and    a    majority    of    those  taken    nearly   full- 
grown  will  be  foond  thnsaSeoted.    The  cocoon  is 
slight,  being  of  silk,  mixed  with  a  little  earth. 
The    Swallow  Prominent     (Sotodonta    dictua), 
which   seems  generally  distributed    throughout 
England,  is  to  be  found  in  the  caterpillar  state 
in  September.     This  is  usually  seen  on  poplar  or 
sallow,  and  it  endeavours  to  escape  notice  by 
placing  itself  on  a  twig,  and  drawing  the  body 
close  thereto.    There  is  one  hump  at  the  anal 
extremity  of  the  body,  marked  wiui  a  black  line 
at  its  top.    The  head  is  rather  large  and  pale 
green  ;  the  surface  of  the  body  is  whitish,  some- 
times a  dull  green,  and  sometimes  brown ;  tilong 
each  side  runs  a  broad  and  a  narrow  stripe,  the 
latter  being  yellowish  usually.    In  some  instances 
these  stripes  are  entirely  wanting.     The  cocoon  is 
large,  and  attached  to  a  dead  leaf. 

Many  a  collector  of  caterpillars  has  sought 
without  success  for  that  of  the  Peach-blossom 
(Thyalira  bati»).  It  feeds  on  the  common 
bramble,  a  plant  not  convenient  for  beating  into 
the  net  or  umbrella,  and  not  very  agreeable  for  a 
hand  search.  Like  certain  Prominent  cater- 
pillars, the  Peach-blossom  in  that  state  rests  with 
both  extremities  slightly  raised.  It  has  also  humps, 
which  sometimes  vary  in  nnmber.  The  most 
conspicuous  one  is  on  the  third  segment,  cleft  in 
the  centre,  and  bending  forwards  over  the  head ; 
the  others  are  smaller,  and  that  on  the  twelfth 
segment  is  reduced  to  a  point ;  the  general  colour 
is  reddish  brown,  chequered  with  grey.  The 
head  is  largish,  bent  downwards,  and  slightly 
notched.  The  coooon  is  span  upon  the  pod- 
plant  in  Aognst  or  September. 

On  reeds,  in  the  fen  districts  of  Cambridgeshire, 
and  rather  conspicuous  in  its  colouring,  we  may 
detect  the  caterpillar  of  the  Powdered  Wainscot 
(Simyra  ve7W$a) ;  directly  it  is  touched,  however, 
it  falls,  coiled  np  in  a  ring.  On  each  segment  of 
the  body  there  is  a  circle  of  warts,  from  which 
proceed  small  brushes  of  hairs.  The  head  is 
black,  with  several  whitish  marks ;  the  body 
varies  much  in  colour;  there  is  always  a  broadgrey 
stripe  along  each  side,  which  is  really  made  np  of 
very  small  black  and  white  spots ;  down  the  back 
is  a  broadish  black  stripe,  with  a  narrow  cream- 
coloured  one  on  each  side  of  it ;  the  legs  are 
glossy,  and  the  claspers  greenish  and  semi-trans- 
parent. When  of  full  size,  this  caterpillar  forms 
its  oocoon  with  great  care,  and  chops  np  several 
leaves  into  fragments,  connecting  them  so  as  to 
form  a  roof-like  cover,  to  secure  it  from  the 
changes  of  vrinter :  the  moth  does  not  come  out 
until  midsummer.  In  various  counties  of  England 
the  caterpillar  of  the  Brown  Moth  (Hadena  Pi»i) 
is  now  found  feeding  on  broom  and  other  plants ; 
in  some  years  it  occurs  plentifully  on  the  brake 
fern  about  London,  and  feeding  in  oompames.    It 


is  picked  up  by  non-entomologists  sometimes  and 
taken  to  naturalists  as  a  supposed  rarity.  The 
general  colour  is  green  or  brown,  and  on  each 
side  there  are  two  yellow  lines — the  lower  one 
inclnding  the  spiracles  or  breathing  pores.  It  is 
smooth  and  flattened,  and  crawls  with  great 
rapidity.  The  chrysalis  is  buried  and  enclosed 
in  an  earthen  cocoon.  In  heathy  places,  and 
occasionally  on  the  hedgerows,  the  adult  cater- 
pilliir  of  the  Emperor  Moth  (Saturnia  Carpini)  is 
now  to  be  discovered.  This  is  one  of  our  largest 
British  caterjiillars,  and  though  not  displaying  a 
great  variety  of  colours  is  yet  a  beautiful  creature. 
The  body  is  delicate  green,  tapering  towards  the 
head,  the  segments  showing  very  distinctly.  Each 
of  these  is  surrounded  with  a  series  of  piakish 
tuberoles  set  in  black  rings,  and  giving  off  short 
black  bristles.  The  cocoon,  which  is  composed 
entirely  of  silk,  has  often  been  figured,  and  is 
constructed  VFith  a  double  trap-door,  to  secure 
the  chrysalis  from  disturbance. 

Though  not  by  any  means  of  large  size,  the 
caterpillars  of   the   Shark  Moths  are    so  con- 
spicuously colonred  (mostly)  as  to  render  them 
easy  prey   to  entomologists — and  to  birds. 


On  the  "blanket  plant,"  or  mullein,  we  may 
probably  find  a  colony  of  the  Mullein  Shark 
{C'ucuUia  Verba»ci).  These  individuals  are 
greenish  white,  with  a  transverse  yellow  band 
on  each  segment,  besides  which  there  eight  or 
ten  large  black  spots  on  each ;  the  skin  is  glossy, 
and  the  head  yellowish.  On  golden-rod  feeds 
the  striped  caterpillar  of  C.  aUerU,  preferring  the 
flowers  to  the  leaves.  The  Chamomile  Shark  (G. 
Chamomillte)  feeds  npon  different  species  of  that 
and  allied  genera.  This  caterpillar  is  pale  yellow, 
having  light  rod  transverse  bands,  and  an  olive- 
green  line  down  the  back.  The  commonest  cater- 
pillar of  the  Sharks  is  that  of  C.  umbratica, 
which  is  of  a  black  hue,  marked  regularly  with 
orange  blotches.  This  feeds  upon  the  common 
sow-Uiistle,  remaining  concealed  during  the  day. 


THE  PBOGKESSION  OF  LITE.' 

IN  some  of  those  minnte  organisms  wbiob  the 
microscope  reveals  to  us,  as  in  the  yeast  plant, 
for  instance,  we  have  mere  aggregations  of  cells, 
these    cells  themselves    being    to    all    appearance 

rks  of  a  structureless,  transparent  substance, 
such  forms,  so  little  is  the  relation  between 
the  parts,  so  little  bond  of  union  exists  between 
them,  that  we  scarce  know  whether  to  speak  of 
them  as  individual  organisms  or  not.  Each  part 
enjoys  a  life  and  activity  of  its  own.  A  limb  of  a 
man  cut  off  is  a  mere  dead  thing,  bat  a  portion  of 
one  of  these  has  that  principle  of  vitality  within  it 
whereby  it  can  exist  apart  from  the  oommunity  to 
which  it  is  joined.  Advancing  another  step  we 
come  to  orgamsms  in  which  these  cells  become  more 
an  integral  part  of  the  whole ;  but  in  which,  never- 
theless, there  is  a  great  similarity  between  different 
portions.  Thus  in  liverworts,  mushrooms,  lichens, 
and  sea-weeds,  the  structure  of  the  leaf,  stem,  and 
root  are  all  the  same ;  that  is  to  say,  portions  per- 
forming different  functions  in  the  economy  of  the 
plant  are  little  differentiated  from  any  or  all  of  the 
other  parts.  None  of  those  Individual  cells,  or 
groups  of  them,  are  set  apart  for  any  specified  ends. 
These  are  termed  Thallogens.  Now,  in  ferns  and 
mosses  this  is  not  the  case.  The  root  is  different 
from  the  frond,  as  the  stem  is  from  both.  The 
structure  is  no  longer  cellular  but  vascular,  no 
longer  indefinite  bat  definite.  There  are  vessels 
forming  organs  of  nutrition  and  reproduction, 
spores  and  iporecases,  &c.  They  grow  only  at  the 
summit,  hence  are  termed  Acrogeus.  These  two 
great  divisions  are  fiowerless.  In  the  higher  orders 
of  flowering  plants  we  have  a  still  greater  com- 
plexity of  structure.  The  Gonifene,  or  cone-beazing 
trees — the  fir-tribe — are  in  a  measure  intermediate 
between  flowering  and  fiowerless  plants.  "  Their 
organs  of  fructification  are  reduced  to  the  simplest 
form  they  can  possess,  while  still  maintaining  the 
character  which  distinguishes  the  reprodnctive 
process  in  flowering  plants."  The  stem-like  pro- 
cesses which  represent  leaves  ate  repetitions  of  one 
another,  and  give  the  tree  a  monotonous  aspeat. 
In  Endogeus,  the  lower  division  of  flowering 
plants,  the  leaves  ore  more  varied,  though  the  veins 
arc  parallel ;  the  parts  of  the  flowers  are  arranged 
in  threes ;  the  seeds  have  but  one  cotyledon ;  and  the 
fibres  of  the  wood  present  to  us  a  simpler  arrange- 
ment than  in  the  higher  division.  Grass,  lilies,  and 
palms  may  be  taken  as  representatives  of  this  snb- 
kiugdom.  In  Exogens,  snoh  as  our  oaks,  elms, 
beeches,  &c.,  we  have  the  most  complex  arrange- 
ment of  parts  that  the  vegetable  kingdom  presents 
to  us.  The  seeds  have  two  cotyledons ;  the  leaves 
are  intersected  with  veins ;  the  different  tissues  of 
which  they  are  composed  are  more  distinctly 
marked ;  the  fibres  of  the  wood  are  more  variously, 


•  From  a  treatise  entitled 
in  8t.  Cvtkhtrt't  Magartn*. 


'  Force  v.  Organisation," 


and  at  the  same  time  mere  definitely  mmaifeA.  Tr« 
have,  as  in  the  oak-tree,  a  vrliole,  a  (vrnplrt,. 
organism,  in  which  the  structure  of  different  pui' 
varies  considerably,  which  part«  bave  nuuij  .lif. 
ferent  qualities,  properties,  and  aspects.  '(Vr  hate 
organs,  to  which  are  assigned,  or  vrhich  srrer&ll} 
perform,  certain  peculiar  dutieu  or  fonctiMt^. 
thereby  rendering  the  economy  of  the  plsnt  mim 
complex,  thus  giving  to  it  a  faUeir,  completer  lil. 
than  is  attained  by  thoee  whoee  atmctiire  is  less  u.. 
volved.  We  may,  therefore,  condode  tbmt  "tii 
difference  between  the  higher  and  lower  diriaiaif  uf 
the  vegetable  kingdom,  as  a  whole,  is  in  the  miii: 
analogous  to  that  which  diHtingtualies  the  m«r 
civilized,  or  more  highly  developed  social  orgam'SB 
from  the  earlier,  the  uuci\-ilized,  or  lesa  devehq«i! 
one." 

Now,  if  society,  as  a  whole,  has  bad  a  continaitb 
and  progressive  histoiy,  so,  too,  baa  the  TCftstaUf 
kingdom.  We  find  no  oak-trees  in  the  primir: 
rocks.  In  the  first  strata  which  aaoceed  tbor 
which  the  action  uf  fire  has  fnsed  more  or  less  intoi 
homogeueons  mass,  it  is  simple  owllnlar  Krowtb- 
confervee,  sea- weeds,  and  Uchens — which  evezywhfp 
predominate.  After  the  lapse  of  a^s,  ferns,  do^ 
mosses,  and  Eqnisetie  are  foimd  in  abnndanft— 
that  is  to  say,  the  strata  nearer  our  own  are  ctu- 
racterized  still  by  fiowerless  plants,  but  of  these  it  is 
the  higher  division,  Acrogens,  which  is  noticeable. 

That  exuberant  vegetation,  which  formed  what  is 
now  our  coal-bed,   is  made  up  ne«rly  entirely  of 
plants  allied  to  our  conifers,  eyeads,  yews,  asd'thr 
Uke,  which,  as  we  noticed,  formed  a  link   betweec 
fiowerless  and  fioweiing  plants.    Later  epochs  still 
saw  the  preponderance  of  grasses,  lilies,  palms,  &e. 
— Uiat  is  to  say,  Kndogens  attain  to  significanee  in 
the  economy  of  the  growing  world ;  and.  finally,  the 
last  geologic  epoch — the    strata  coutemporBneons 
with  or  immefflately  preceding  the  advent  of  man 
—is  remarkable  for  the  relative  prepondennee  of 
those  complex  forms  which  as  ExogcDs  eortr  the 
face  of  the  earth  at  present. 

But  the  character  of  this  pragresson  mosi  not  be 
misunderstood.    If  Exogeu  floorisk  to-da^,  30  do 
vast  numbers  of  individuib  tid  sfedea  beUmgiDg 
to  lower   classes.      To    mj  thit  the    niseteoilfa 
centn^  is  distinguished  bun  yieccding  ones  by 
the  higher  character  of   Vat  ar^px&aa  which  it 
presents  to  us,  is  not  to  affirm  Vki^^  \ovei  tanns 
are  absent.    In  like  manner  to  m;  'Exognn  u  Ous 
highest  vegetable  organisms  charuterize  tlw  vege- 
tation of  the  present  does  not  imply  that  Iowa  ooeti 
do  not  exist. 

The    anal(«y    between    the    progreeson  ot    thr 
human  race  uid  that  of  vegetMe  existcaiee  as  • 
whole  holds  good  also  in  this,  that  it  is  the  "  lelatiTr 
predominane*  "  of  certain  types  wkseh  chanctcii^ 
an  epoch,  not.the  entire  absence  ei  lower  or  higiff 
forms.    Thna,  in  saying  that  Thaliogena.  Acioait 
Couifere,  Endaaans,  &c.,  succeesivdy digtingsigi t 
strata  which  disclose  to  as  the  ord«r  at  the  nf 
devdopment  ia  not  to  affirm  that  straatores  ba 
many  points  of  resemblance  to  the  highest  v* 
they  exist  at  later  periods  were  not  coeval  ^^ 
lowest.    At-tha  present  time  the  diffwenoe  t0> 
whrt  we  tenn  the  highest  vegetable  organia* 
the  lowest,  as  bstween  the  civiliTatinm  of  £M 
and  the  hwbarism  of  the  African  tribes,  is  imm 
butaaw»go.baok  in  time  the  difference  betv*. 
these  two  extremes  is  in  both  ooaaa  lessened— 1» 
is  to  say,  that  the  higher  forms  of  both  have  ansi^ 
by  a  gradual  and  insensible  evcdntion  from  Ioif 
ones.    The  epochs  of  the  geologist  are    arfaitia? 
The  rocks  of  one  strata  are  not    separated  fna 
those  of  another  by  any  ^nlf    or  blank  intern) 
Between  these  different  divisions  of  the  botaai^ 
there  are  many  forms  which  cannot  be  aocsrmtd; 
placed  in  any    category.     These  classes,  familia. 
&c.,  of  plants,  with  all  their  special  charaeten^itx 
have   arisen    by   an   insensible   gradation     &«& 
simpler,  less  definite  structures. 

The  oak-tree  was  not  always  such  as  it  is  now 
We  know  how  the  influences  of  soil,  climate,  tem- 
perature, or  cultivation  may  change  the  fona  of  s 
plant  until  we  can  scarcely  recognize  its  aneeeton— 
in  some  cases  even  not  at  all.  So  the  varied  and 
different  influences  which  the  world  in  its  devdoy- 
meut  has  exercised  on  its  vegetation,  as  a  irhoK. 
has  moolded  and  fashioned  the  individual  form!, 
which  compose  it ;  given  unto  th«n  those  more  pro- 
nounced and  divergent  charactera  which  make  the 
difference  between  existing  organisms  and  tbom 
forms  which  have  preceded  them,  and  from  which 
they  are  derived. 

And  now  let  us  turn  to  the  animal  kingdom 
Here,  as  among  vegetables,  we  recognize  a  common 
plan  of  structara  between  vast  numbers  of  indivi- 
duals,  and  again,  great  differences  between  th« 
groups  into  which  by  such  resemblances  they  are 
classified. 

The  simplest  form  in  which  animal  life  presents 
itself  is  a  microscopical  speck  of  "  mixed  jeQy  or 
sarcode,  comparable  in  its  properties  to  white  of 
egg.'*  It  is  scarcely  to  be  termed  a  structure  er  an 
individual,  so  indefinite  the  substance  of  which  it  is 
made,  so  little  defined  its  form  from  the  medimn  in 
which  it  Uves.  When  we  e»me  to  a  creature  vrhese 
body  is  a  determinate  cdl,  one  therefore  in  whidi 
the  parts  are  more  obviously  rdated  to  one  another, 
and  interdependent,  there  is  evidently  an  advance 
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ill  organization.  AggreKations  of  snchcellnlar  bodies 
into  large  wbolog  ia  a  still  further  advanco.  Again, 
when  such  vrholefl  have  certain  individoal  cha- 
racteristics, and  these  individuals  are  nnited 
together  to  form  aeompoond  structure,  though  still 
in  a  greater  or  less  degree  leading  an  independent 
life  as  in  sponges,  we  speak  of  such  community  as 
forming  an  organism  higher  in  the  scale  than  the 
others.  "  Those  little  societies  of  monads  or  cells, 
or  whatever  else  we  may  call  them,  are  societiee 
only  in  the  lowest  sense ;  there  is  no  subordination 
of  parts  among  them — no  organization.  Each  of  the 
component  units  lives  by  and  for  itself,  neither 
giving  nor  receiving  aid.  There  is  no  mutual 
dependence  save  that  consequent  on  mere  me- 
chanical union."*  Even  when  this  "  mixed  jelly  " 
or  these  cells  constitute  an  organism,  which  we  may 
safely  call  an  individual,  there  is  little  of  that  stroc- 
tore  which  we  usnally  associate  with  the  idea  of  an 
animal.  Now,  here  it  may  be  well  to  remark  that, 
although  a  strict  definition  of  the  terms  higher  and 
lower,  and  the  application  of  them  first  to  classes, 
and  then  logical^  to  different  individuals  of  these 
classes,  lead  as  into  strange  absurdities  and  contra- 
dictions, yet  it  is  evident  we  cannot  dispense  with 
them.  The  sooroa  of  these  contradictions  we  shall 
explain  hereafter.  Enoogb  for  the  present  that  the 
common  sense  of  mankind,  basing  its  judgment  on 
the  principles  which  make  one  society,  one  human 
being  snperior  to  another,  will  afSinn  that  the 
ttnimnl  kingdom  shows  us  gradations  of  rank  ;  that 
a  mollusc  is  higher  in  the  scale  than  a  sea-anemons, 
that  a  fish  is  superior  to  an  oyster,  an  eagle  to  a 
spider,  man  to  a  dolphin  or  a  whale.  It  is  for  as  to 
indicate  scientifically  the  general  grounds  of  this 
distinction.  We  shall  find  that,  in  the  main,  they 
are  the  same  as  establish  the  difference  between  the 
orders  of  the  vegetable  kingdom,  as  also  between 
the  higher  and  lower  social  organism. 

When  we  examine  the  body  of  one  of  those  com- 
pound polyps  common  to  our  ponds,  we  find  a  mere 
jelly-like  sac  in  which  there  is  great  uniformity  of 
structure;  in  which,  as  we  have  said,  the  outer 
tissue  may  perform  the  functions  of  the  inner  one, 
and  vice  versa;  in  which  there  is  no  digestive  or  re- 
niiratory  apparatus,  no  heart,  alimentary  canal, 
cucolatory  or  nervous  system.  We  have  little  or 
nothing  of  that  which  has  been  w>tly  termed  the 
physiological  division  of  labour.  But  when  we  dis- 
cover a  fifference  between  the  internal  and  external 
covering,  a  step  towards  the  development  of  organs 
o{  nutrition  and  of  the  apparatus  of  external  action ; 
when  we  find  a  duct  for  the  conveyance  of  blood,  a 
part  of  the  bodjr  specially  devoted  to  its  aeration,  a 
receptacle  for  the  food,  nerves  to  convey  sensations, 
and  to  serve  as  sympathetic  bonds  between  the  dif- 
ferent members,  organs,  or  parts— thns  making  the 
exercise  of  each  subservient  to  the  well-being  of  the 
whole — ^we  say  there  is  an  advance  in  the  organiza- 
tion. The  degree  Id  which  we  find  this  complexity 
of  stractore,  uie  differentiation  of  function,  these 
varied  phases  of  activity  in  any  organism,  shall  be 
determinative  of  its  rank.  Therefore  it  is  that  the 
mollusc  is  higher  than  the  coral  polyp ;  that,  ef  the 
moUoaoa,  the  cattle-fish  with  osseons  skeleton,  with 
large  eyes,  strong  moscles,  a  complicated  digestive 
apparatus,  and  a  well-developed  brain,  is  higher 
than  the  snail  or  oyster ;  that  the  articulata,  as  a 
rule,  are  superior  to  the  moUnsoa ;  that  spiders, 
lobsters,  crabs,  bees,  bo.,  are  higher  than  whelks 
and  limpets. 

When  the  oaseooa  skeleton  which  we  have  noticed 
in  ike  onttle-fisb  divides  the  body  into  two  cavities, 
one  of  which  is  specially  adapted  to  the  organs  of 
nutrition  and  the  other  to  the  principal  nerve- 
centres,  with  all  the  wonderful  modifioationB  such 
division  im^es,  we  have  the  vertebrate  type  of 
stroetore.  This  is  an  advance  on  the  others,  one 
whidi  makes  fishes,  as  a  class  possessing  it,  higher 
than  insects,  molluscs,  and  protozoa.  Now  a  land 
animni  being  snbject  to  greater  differences  of  con- 
ditions than  one  which  inhabits  the  sea,  will,  as  a 
nile,  have  corresponding  differences  in  its  struo- 
tore,  the  limbs  will  be  more  diverse  in  their 
character,  organs  of  nutrition  adapted  to  more  com- 
plex nature  of  food;  lungs  with  their  myriad 
interstices  will  have  replac^  giUs ;  the  blood  will 
be  wanner,  the  machinery  for  propelling  it  more 
complicated ;  the  senses  more  acute,  nerves  more 
intricate,  brain  more  developed.  It  is  therefore 
that  an  amphibian  is  snperior  to  a  fish.  On  the 
same  principle  of  more  complex  organization, 
reptiles  as  a  class  present  to  us  a  higher  type  than 
amphibians,  birds  than  reptiles,  and  a  man,  as 
representative  of  the  mammalia,  has  an  organism 
decidedly  more  complicated  as  a  whole  than  any  bird. 
However  much  we  may  be  at  a  loss  when  we 
consider  all  the  details  of  the  vast  scheme  of  life 
that  has  been  developed  on  the  earth;  however 
mnoh  the  facts  of  geology,  or  more  properly 
paleontology,  limited  as  they  are,  may  seem  to 
contradict  some  of  our  notions  with  regard  to  it ; 
small  as  is  the  portion  of  the  earth's  crust  that  has 
b3en  explired,  or  looking  at  the  vast  expanse  of 
water  on  tue  globe,  ever  will  be  subject  to  the 
BCmtiny  of  science,  enough  has  been  discovered  to 
show  us  that "  the  law  of  the  genesis  and  becoming 
of  the  living  forms  which  people  the  world  now,  and 


*  B.  Spencer, "  The  Social  Organism,"  Essays.  To  .  L 


which  have  peopled  it  in  past  ages,  has  been  one 
with  that  of  the  vegetation  which  has  accompanied 
them,  one  with  that  of  man  and  society  wUirh  has 
in  a  measore  come  after  them." 

That  is  to  say,  that  in  the  earliest  strata  we  do 
not  find  remains  of  such  complex  organizations 
as  share  ihe  earth  with  man  to-day,  and  whose 
stractore  is  more  or  lees  allied  to  his  own  ;  nor,  as 
we  have  said,  do  we  find  there  either  a  vegetation 
with  that  wonderful  diversity  of  form  and  colour 
which  delights,  and  in  delighting  educates  and 
develops  the  refined  and  subtle  faculties  of  the 
humao  mind.  The  whole  course  of  creation  has 
been  one  harmony  of  power  and  form. 

In  that  vast  series  of  ages  daring  which  the 
strata  which  now  form  the  dry  land  of  the  earth 
were  gradually  and  slowly  deposited  by  the  waters, 
and  then  raised  above  the  surface  of  the  deep, 
epochs  of  greater  or  leas  duration  have  distingnish- 
ing  characteristics. 

The  systems  of  the  geologist  which  denote  these 
epochs,  commencing  with  the  earliest  that  were 
formed  and  ending  with  the  more  recent,  are  termed 
the  Cambrian,  Silnrian,  Devonian,  Carboniferous, 
Triaasio,  Oolitic,  Cretaeeoos,  and  Tertiary.  Now 
let  us  glance  at  the  forms  of  animal  life  which 
successively  characterize  them. 

Wheresoever  we  find  the  primary  rocks,  whether 
in  the  Ural  mountains,  in  those  of  Wailes  or  of 
Canada,  in  the  Steppes  of  Bnssia  or  in  the  far 
west  of  America,  there  it  is  that  the  early  traces  of 
life  commence  in  the  coral-like  masses  formed  by 
those  microscopic  animalcula  which  we  take  to  be 
the  lowest  form  of  animal  existence.  Shells  also 
of  such  minute  and  simple  organisms  as  ere  at 
present  found  in  the  ooze  of  the  sea,  or  amidst  its 
waters.  Later,  we  come  to  shells  of  the  lower 
■moUnsos;  Crustacea  analogous  to  the  embryO' 
logical  forms  of  species  which  succeed  them ;  the 
roeks  occasionally  reveal  to  as  also  the  trades  and 
burrows  of  worms.  But  the  evidences  of  Uie  are 
yet  somewhat  scanty.  The  organisms  themselves 
were  perishable.  The  action  of  fire  on  the  strata 
has  more  or  less  metamorphosed  them.  In  the 
Silurian  epoch,  the  aspects  of  life  broaden ;  although 
the  remains  of  no  terrestrial  animal  have  yet  b^ 
discovered  in  it,  sponges,  corals,  starfishes,  hi^er 
molluscs  and  cnutaceans  abound.  With  the  Devonian 
era  we  enter  upon  the  predominance  of  gigantic 
crustaceans  with  complBX  limbs,  and  a  corre- 
spondingly complicated  internal  economy;  but, 
above  ul,  it  is  here  that  we  meet  wiui  fishes 
for  the  first  time.  Shoals  of  them  are  imbedded 
in  the  strata,  albeit  of  so  simple  a  type  of 
structure  as  to  have  been  mistaken  for  crustaceans, 
and  even  huge  water-beetles.  In  the  Carboniferous, 
many  of  the  lower  foims  of  life  already  noticed 
have  become  more  complex ;  their  different  species 
have  more  determinate  and  distinctive  tonus.  The 
bone-encased  fishes  of  the  Devonian  have  given 
pUce  to  forma  analogous  to  some  which  now  are 
foundin  Australian  seas.  With  the  dry  lend  which 
now  seems  to  become  more  general,  and  the  growth 
of  the  vast  forests  which  at  present  afford  as  ooal, 
the  remains  of  beetle-like  insects  are  disooveied. 
Evidences  of  terrestrial  life  are  alse  fomiahed  by 
fish-like  lizards,  frog-like  reptiles,  and  a  linking  and 
blending  of  aqnatio  and  terrestrial  life  as  manifested 
in  the  characters  of  Amphibia.  In  the  Permian 
and  Triassic  systems  we  find  true  lizards  and  tme 
reptiles  abnn^uit — some  nieeies  of  huge  size  and 
of  high  organization.  At  the  same  time,  the  general 
character  of  the  forms  of  life  eontemporaneons 
with  them  has  altered.  The  molloscs  present  greater 
differences,  the  bone-enoased  flahes  at  the  Devonian 
age  have  given  place  to  others  more  resembling 
those  now  existing.  Insects  are  more  varied.  We 
have  yet  no  evidence  of  tme  birds,  but  only  of  rep- 
tiles walking  burd-like  on  their  hind  feet ;  none  of 
true  mammals,  bat  only  of  those  which  produce 
their  young  in  so  imperfect  a  state  that  it  has  been 
well  said  that  it  is  a  shell-less  egg  that  is  bom — it 
is  marsupial-like  animals,  such  as  are  allied  to  the 
kangaroo,  which  precede  the  tme  mammals.  In 
the  Oolitio,  reptiles  abooud  to  such  an  extent, — 
wade  through  the  marshes,  swim  on  the  sea,  fly 
over  the  la^,— that  it  has  been  termed  nir  excel' 
Unce  the  "  age  of  reptiles."  Traces  of  tme  birds 
aJso  become  noticeable  towards  the  close  of  this 
epoch.  But  in  the  chalk  these  indications  became 
more  frequent,  and  here  also  are  signs  of  the  exist 
ence  of  trae  mammal.  But  with  the  Tertiary 
epoch,  while  vast  nombers  of  species  which  charac- 
terized the  pieeeding  ages  have  become  extinct, 
others  take  their  place — become  as  it  were  the  domi- 
nant and  special  forms  of  existence.  It  is  here  that 
the  birds  whose  gigantic  remains  form  the  curiosi- 
ties of  oar  mnseoms — the  Epiomis  of  Madagascar, 
the  Dinomis  of  New  Zealand — come  on  the  scene ; 
it  is  hare  that  enormous  mammals,  as  the  Megathe- 
rium and  Mastodon,  are  first  discovered.  The  whole 
of  creation  has  been  gradually  assuming  the  aspect 
it  presents  to  us  now.  In  the  Tertiary  strata,  we  per- 
ceive how  plant,  mollusc,  fish,  bird,  mammal  are  be- 
coming more  and  more  like  the  forms  they  exist  in  to- 
day.  Myriads  onmyriads  of  individaals,nwrthoasaiids 
of  specieg  arisfi  and  decay ;  only  those  forms  abide 
which  (uv,  go»P&'i'>l6  '"*■''  *•'"'  general  character  of 
the  wori  J, a  advancing  life — which  are  one  with  that 
great  g/*  ^e  which  slowly  culminates  in  man;  for 


it  is  the  presence  of  his  remains,  or  of  his  produc- 
tions that  now  first  find  a  place — ^have  a  genesis 
also  and  a  becoming — in  the  evolution  of  that  great 
organism  of  which  he  is  a  port.  Considering  then 
such  development  as  we  have  here  iiiilioated  ;  the 
insensible  gradation  by  which  life  has  attained  to 
its  present  "  wide  discourse :"  how  the  inorgnuic 
has  passed  into  the  organic,  mere  sensibility  to  im- 
pression into  instinct,  instinct  into  intaUigence,  in- 
ielUgence  into  moral  ideas,  and  brute  force  into 
delicate  organization ;  how  the  epochs  of  the  guolo- 
gistblend  with  one  another,  yet  possess  distinctive 
jeatores,  how  the  forms  which  characterize  them, 
widely  different  as  some  of  them  are,  may  yet  bo 
traced  back  to  a  similar  ancestry;  how  the  life- 
energy  of  the  world  has  thos  fashioned  for  itself 
one  language  and  one  hittory,  we  cannot  be  insi  n- 
sible  to  the  analogy  which  is  suggested  by  it.  The 
creative  and  productive  enertpes  of  ni&are  have 
stamped  each  epoch  with  a  particular  character,  and 
that  character  is  more  complex  as  the  years  advance. 
LooUng  at  the  animal  life  of  the  world  in  its 
totality,  its  progression  is  analogous  to  that  of  an  in- 
dividual. Taking  also  the  whole  of  its  vegetable 
life,  a  similar  amty  in  the  plan  of  development  is 
presented  to  us.  That  advance,  from  the  simplest 
structures  of  the  Laorentian  and  Cambrian  rocks  to 
the  varied  diversity  of  the  vegetation  of  the  present 
era,  is  typified  in  Uie  growth  of  cvei7  tree  in  the 
forest.  "  Protoplasm  mto  cells,  cells  into  folia,  folia 
into  axes,  axes  mto  branch-combinations— such  in 
brief  are  the  stages  passed  thioagh  biy  every  shrub ; 
and  such  appear  to  have  been  the  stages  through 
which  plants  of  successively  higher  kinds  have  been 
aTCdvad  froradowar  kinds."* 

XiOok  again  at  the  simple  starchy  mass  which!  g 
the  substance  of  the  acorn,  and  notice  the  changes 
which  it  undergoes.  When  the  influences  of  heat 
and  light  have  initiated  changes  in  its  molecules, 
it  is  not  a  leaf  or  flower  which  is  produced ;  the  pro- 
gress to  these  is  so  gradual  that  we  cannot  perceive 
where  one  state  be^ns  and  another  ends ;  when  the 
germ  is  no  longer  a  germ,  bnt  plumule  and  radicle ; 
when  the  outer  tissue  of  the  former  begins  to 
assume  the  appearance  of  bark;  when  the  first 
rudiment  of  the  leaf  is  formed,  and  when  the  strac- 
tnre  of  the  roots  diverges  from  the  stem.  Neither 
in  the  evolution  of  the  whole  vegetable  kingdom 
can  we  perceive  where  the  S]iecific  characters  of  one 
individual  class  or  spedes  begins,  nor  where,  indeed, 
their  influence  ends.  Vegetable  progress,  like  all 
other,  is  continaons,  is  cumulative.  Myriads  en 
myriads  of  individuals  have  lived  and  died,  and 
each  has  passed  on  to  its  suoressor  the  advantage 
it  gained.  The  life  of  a  large  tree  is  a  cycle  involv- 
ing other  cycles.  Each  returning  spring  sees  the 
renewal  of  its  life,  the  summer  its  maturity,  the 
autumn  its  decay.  So  has  the  vegetation  of  the 
earth,  as  a  whole,  had  its  period  of  commencement, 
its  exuberant  growth,  and  also  its  decline.  Bnt  not 
only  individualB,  but  vast  groups  of  these,  different 
species  and  genera,  have  had  their  genesis,  have 
gradually  attained  their  highest  organization,  their 
greatest  pnfection,  become  for  a  while  the  domi- 
nant forms  of  the  plant-life  of  the  earth,  and  then 
gradually  disappeared.  So  have  flourished  and 
passed  away,  for  instance,  many  of  the  species 
which  form,  in  a  great  measure,  our  coal-beds. 
They  have  now  no  representative  in  existence. 
(To  be  eoHcluded  next  toeek.) 


MECHANICAL  MOVEMENTS. 

IContbiuedfrom  page  486.) 

OQA  Another  kind  of  gasometer.  The  vessel 
^G\Jt  A,  has  permanently  secured  within  it  a 
central  tube  a,  which  slides  on  a  fixed  tube  b  in  the 
centre  of  the  tank. 

281.  Wet  gas  meter.  The  outer  case  is  stationary, 
and  filled  wiUi  water  up  to  above  the  centre.  The 
inner  revolving  drum  *  is  divided  into  four  compart- 
ments, B  B,  vnth  inlets  aroond  the  central  pipe  a, 
which  introduces  the  gas  through  one  of  the  hollow 
joomalsof  thedmm.  This  pipe  Is  turned  up  to  admit 
the  gas  above  the  water,  as  indicated  by  the  narrow 
near  the  centre  of  the  figure.  As  gas  enters  the 
compartments  B  B,  one  after  another,  it  turns  the 
drum  in  the  direction  of  the  arrow  shown  near  its 
periphery,  displacins  the  water  from  them.  As  the 
chambers  pass  over  they  fill  with  water  again.  The 
cubic  contents  of  the  compartments  being  known, 
and  the  number  of  ibe  revolutions  of  the  drum  being 
registered  by  dial  work,  the  qoantity  of  gas  passing 
through  the  metre  is  registend. 

282.  Oas  regnhktor  (Power's  Patent),  for  equalizing 
the  supply  of  gas  to  all  burners  of  a  boilding  or  ap- 
partment,  notwithstanding  variations  in  the  pres- 
sure on  the  main,  or  variations  prodooed  by  taming 
gas  on  or  off.  to  or  from  any  nnmber  of  the  burners. 
The  regulator- valve,  D,  of  which  a  separate  out- 
side view  is  given,  is  arranged  over  inlet  pipe  E, 
and  coimcctod  by  a  lever,  rf,  with  an  inverted  cup, 
H,  the  lower  edges  of  which,  as  well  as  those  of 
valve,  dip  into  cbauuels  containing  quicksilver. 
There  is  no  escape  of  gas  around  the  cup  H,  but 


•  "  Pxinciplos  o(  Biology,"  voL  IL,  p  211. 
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MECHANICAL  MOVEMENTS. 

there  are  notches,  ft,  in  the  valve  to  permit  the  I  vented  from  taming  back  by  a  pAwl  attached  to  its 

gas  to  pass  over  the  surface  of  the  quicksilver.    As 

the  pressure  of  the  gas  increases,  it  acts  upon  the 

inner  surface  of  cup  H,  which  is  larger  than  valve, 

and  the  cup  is  thereby  raised,  causing  a  depression 

of  the  valve  into  the  qnicksUver,  and  contracting 

the  opening  notches  ft,  and  diminishing  the  quantity 

of  gas  passing  through.    As  the  pressure  diiniiiisheg 

an   opposite  result  is  produced.     The  outlet  to 

burners  is  at  F. 

283.  Dry  gas  meter.  Consists  of  two  bellows-like 
chambers,  A  A^,  which  are  alternately  filled  with  gas 
and  discharged  througd  a  valve  B,  something  Uke 
the  slide  valve  of  a  steam  engine,  worked  by  the 
chambers  A  A'.  The  capacity  of  the  chambers  being 
known,  and  the  number  of  times  they  are  filled 
being  registered  by  dial-work,  the  quantity  of  gas 
passing  through  the  metre  is  indicated  on  the  <lials. 

284.  A  spinU  wound  round  a  cylinder  to  convert 
the  motion  of  the  wind  or  a  stream  of  water  into 
rotary  motion. 

285.  Common  windmill,  illustrating  the  produc- 
tion of  circular  motion  by  the  direct  action  of  the 
wind  upon  the  oblique  sails. 

286.  Plan  of  a  vertical  windmill.  The  soils  are 
so  pivoted  as  to  present  their  edges  in  returning 


lower  part  and  working  in  a  circular  ratchet  on  the 
base. 

292.  Boat-detaching  hook  (Brown  It  Level's). 
The  upright  standard  is  secm-ed  to  the  boat,  and  the 
tongue  hinged  to  its  upper  end  enters  an  eye  in  the 
level  which  works  on  a  fulcrum  at  the  middle  of 
the  standard.  A  similar  apparatus  is  applied  at 
each  end  of  the  boat.  The  hooks  of  the  tackles 
hook  into  the  tongues,  which  are  secure  until  it  is 
desired  to  detach  the  boat,  when  a  rope  attached  to 
the  lower  end  of  each  lever  is  pulled  in  such  a 
direction  as  to  slip  the  eye  at  the  upper  end  of  the 
lever  from  off  the  tongue,  which  being  then 
liberated  slips  out  sf  the  hook  of  the  tackle  and 
detaches  the  boat. 

298.  "  Xiewis,"  for  lifting  stone  in  building.  It 
is  composed  of  a  central  taper  pin  or  wedge,  with 
two  wedge-like  pacldng-pieces  arranged  one  on  each 
side  of  it.  The  three  pieces  are  inserted  together 
in  a  hole  drilled  into  the  stone,  and  when  the 
central  wedge  is  hoisted  upon  it  wedges  the  pack- 
ing-pieces out  so  tightly  against  the  sides  ef  the 
hole  as  to  enable  the  stone  to  be  lifted. 

294.  Tongs  for  lifting  stones,  &c.  The  pull  on 
the  shackle  which  connects  the  two  links  causes  the 


towards  the  wind,  out  to  present  their  faces  to  the    latter  so  to  act  on  the  upper  arms  of  the  tongs  as  to 
action  of  the  wind,  the  direction  of  which  is  sup-    make  their  points  press  themselves  against  or  into 


posed  to  be  as  indicated  by  the  arrow. 

287.  Common  paddle-wheel  for  propelling  vessels; 
the  revolution  of  the  wheel  causes  the  buckets  to 
press  backward  against  the  water  and  so  produce 
the  forward  movement  of  the  vessel. 

288.  Screw  propeller.  The  blades  are  sections  of 
a  screw-thread,  and  their  revolution  in  the  water 
has  the  same  effect  as  the  working  of  a  screw  in  a 
nnt,  producing  motion  in  the  dirMtion  of  the  axis 
and  so  propelling  the  Teasel. 

289.  Vertical  bncket  paddle-wheel.  The  buckets, 
n  a,  are  pivoted  into  the  arms,  b  ft,  at  eqnal  distances 
from  the  shaft.  To  the  pivots  are  attached  cranks, 
<;  c,  which  are  pivoted  at  their  ends  to  the  arms  of  a 
ring ,  d,  whicn  is  fitted  loosely  to  a  stationary 
uxcentric,  «.  The  revolution  of  the  arms  and 
buckets  with  the  shaft  causes  the  ring,  d,  also  to 
rotate  npon  the  excentric,  and  the  action  of  this 
ring  on  the  cranks  keeps  the  buckets  always  upright, 
BO  that  they  enter  the  water  and  leave  it  edgewise 
without  resistance  or  Uft,  and  while  in  the  water  are 
in  the  most  effective  position  for  propulsion. 

290.  Ordinary  steering  apparatus.  Plan  view. 
On  the  shaft  of  the  hanSe-wheel  there  is  a  barrel 
on  which  is  wound  a  rope  which  passes  round  the 
gnido-i>nlleji  and  has  its  opposite  ends  attached  to 
the  I'  tiller  "  or  lever  on  the  top  of  the  rudder ;  by 
turning  the  wheel,  one  end  of  the  rope  is  wound  on 
and  the  other  let  off,  and  the  tiller  is  moved  in  one 
or  the  other  direction,  according  to  the  direction  in 
which  the  wheel  is  turned. 

291.  Capstan.  The  cable  or  rope  wound  on  the 
barrel  of  the  capstan  is  hauled  in  by  turning  the 
capstan  on  its  axis  by  means  of  hand-spikes  or  bars 
inserted  into  holes  in  the  head.    The  capstan  is  pre- 


leg  connected  with   tlie  steam-boiler  i*  iiier>? 
paratns  on  which  the  preasvre  is  to  k  aoofint 
The  pressure  on  the  mercury  in  the  ouW'iBi'^ 
it  to  be  depressed  in  that  and  raised  i>  u»  to^ 
until  there  is  an  equilibriniu  establiaM  'vSf^ 
the  weight  of  mercury  and  pressnre  of  steiB  x  at 
leg,  and  the  weight  of  mercury  and  pnaoK  *  if>- 
sphere  in  the  other.    This  is  the  most  urtai'Sf 
known ;  but  as   high  pressnre  requires  m  1^' 
tube,  it  has  given  place  to  those  which  at  f 
cally  accurate  enough,  and  of  more  cama^ 

{To  be  continued.) 


the  stone.    The  greater  the  weight  the  harder  the 
tongs  bite. 

295.  Entwistle's  patent  gearing.  Bevel-gear,  A, 
is  fixed.  B,  gearing  with  A,  is  fitted  to  rotate  on 
stnd,  E,  secured  to  shaft,  D,  and  it  also  gears  with 
bevel-gear,  C,  lodse,  on  the  shaft,  D.  On  rotary 
motion  beinir  given  to  shaft,  D,  the  gear,  £,  revolves 
around  A,  and  also  rotates  npon  its  own  axis,  and 
so  acts  npon  C  in  two  ways,  namely,  by  its  rotation 
on  its  own  axis  and  by  its  revolution  around  A. 
With  three  gears  of  equal  size,  the  gear,  C,  makes 
two  revolutions  for  every  one  of  the  shaft,  D.  This 
velocity  of  revolution  may,  however,  be  varied  by 
changing  the  relative  sizes  of  the  gears.  C  is  re- 
presented with  an  attached  drum,  C' .  This  gear- 
mg  may  be  used  for  steering  apparatus,  driving 
screw-propellers,  &c.  By  applying  power  to  C, 
action  may  be  reversed,  and  a  slow  motion  of  D 
obtained. 

296.  Drawing  and  twisting  in  spinning  cotton, 
wool,  &c.  The  front  drawing-rolls,  B,  rotate  faster 
than  the  back  ones.  A,  and  so  produce  a  draught, 
and  draw  oat  the  fibres  of  the  sliver  or  roving  pass- 
ing between  them.  Roving  passes  from  the  front 
drawing-rolls  to  throstle,  wliich,  by  its  rotation 
around  the  bobbin,  twists  and  winds  the  yam  on 
the  bobbin. 

297.  Fan-blower.  The  casing  has  circular  open- 
ings in  its  sides  through  which,  by  the  revolution  of 
the  shaft  and  attached  fan-blade,  air  is  drawn  in  at 
the  centre  of  the  casing,  to  be  forced  ont  nnd«r 
pressnre  through  the  spout. 

298.  Siphon  pressure  gauge.  Lower  part  of  bent 
tnbe  contains  mercnry.  The  Teg  of  the  tnbe,  against 
which  the  scale  is  marked,  is  open  at  top,  the  other 


WBOUGHT-IRON  CRANES-iC 
{Continued  from,  page  4tt' 

IN  onr  last  article  on  this  snbjed  tie  KilD&^<a^ 
or  plate-web  crane  was  the  obb:^  tdcw 
for  illustration  and  description.    \1a  vaM  ^ 
pointed  out,  and   its  disadvanta)^  liao  ■* 
tigated.    Before  proceeding  to  detcrmme  tbe^ 
and  extent  of  the  strains  that  act  upon  a  on' 
vrill  briefly  notice  the  constructive  diflooK^ 
exists  between  the  open  and  the    solid  we^  '9- 
To  avoid  needless  repetition,  and  not   to  iatu^ 
more  cuts  than  are  necessary,  we  will  ^»ga^'^ 
the  duty  required  of  the  crane  is  suJEcjenO;  ^^ 
to  necessitate  that  it  should  be  of    the   doiw  ^ 
type — ^in  fact,  an  open-sided  tubular  crmne.   1'  ''*. 
lie  at  once  seen  that  while  this  form  poasesHi  '>^ 
the  advantages  with  respect  to  stiffneiss  tlni  " 
given  by  the  solid-sided  form  it  is  alao  tree  txaaii 
disadvantages.    There  is  no  difflenlty  in  examiii'i 
every  part  of  it,  and  painting  and  repairing  it  *^ 
necessary.    In  Fig.  1  is  represented  tlie   eieratxs 


of  a  lattice  bent  crane  with  a  double  scries  of  (n- 
angles  in  the  web.  Frequently  the  crane  has  a  ve\> 
of  the  Warren  type,  in  which  there  is  but  oni" 
system  or  series  of  triangles,  but  the  arrangemf' 
of  the  number  of  series  depends  altogether  npon 
the  size  of  the  crane,  and  especially  of  its  deptb. 
The  deeper  the  web,  the  greater  must  be  the  nun'- 
ber  of  iuteraections  of  the  bars,  or  the  greater  miut 
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•  the  amount  of  stiffness  given  to  them,  either  by 
•Breasiiig  the  sectional  area  of  metal  in  them,  or 
lloptixig  a  form  of  section  adapted  to  ensure  the 
iqiuaite  rigidity.  It  will  be  at  once  apparent  that 
i>«  ereater  the  number  of  the  erossiiigs  of  the  bars 
^e  less  becomes  the  aetnal  length  of  any  nusnp- 
prted  bar.  Every  intersection  of  two  bars,  snp- 
bsiiXK  it  to  ocenr  at  the  middle  of  their  respective 
Ixigt&s,  Tirtoally  rednoes  those  lengths  oue-haU, 
'  pd  the  stifiness  of  the  bars  is  thos  nearly  doubled, 

{r  ^rtaile  the  original  strain  remains  the  same,  the 
ndency  of  the  bars  to  deflect  is  very  considerably 
miniahed.     This  was  one  of   the   causes   that 
^peedily  proved  how  d^dent  the  Warren  system 

raa  in  those  points  when  girders  of  large  span 
jrare  proposed  to  be  constructed  on  Uiat  principle. 
it  -was  Boon  discovered  that  it  was  abaolntaly  un- 
jossible  to  construct  a  deep  girder  with  only  one 
seriea  of  triangles.  The  amoont  of  material  that  it 
^▼aa  necessary  to  introduce  in  order  to  afford  the 
aroper  degree  of  stiffness  to  the  bars  was  very  much 
^ia  excess  of  that  which  would  be  required  in  a  solid- 
^ded  or  plate  girder.  It  must  be  borne  in  mind 
khat  the  superior  economy  of  the  open  or  lattice 
Itype  of  girder  over  that  of  the  plate  system  rests  in 
the  web,  and  in  the  web  alone.    The  flanges  or 

horizontal  members  of  both  systems  are  nearly 
'  identical.  If,  in  designing  a  luge  girder  on  the 
*  lattice  principle,  the  saving  is  not  effected  in  the 

web,  it  eannot  be  obtained  in  any  other  part. 
The  section  of  the  crane  shown  in  elevation  in 

Fig.  1  is  represented  in  Fig.  2,  and,  with  the  excep- 
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tion  of  the  web  or  sides,  does  not  differ  materially 
■from  that  given  in  our  last  article.     Directly  the 
horisontality  of  the  flanges  is  departed  from  the 
strains  upon  the  bracing  or   bars  connecting  the 
upper  and  lower  flanges,  and  oonstitnting  the  web, 
'become  very  complicated,  and  it  is  by  no  means 
eas^  to  ascertain,  without  some  slight  consideration, 
which  of  them  act  as  stmts  and  which   as  ties. 
When  we  proceed  to  analyze  the  strains  upon  a 
bent  crane,  and  the  manner  in  which  each  separate 
bar  is  affected  by  the  load,  it  will  be  demonstrated 
that  those  which  slope  towards  the  lower  or  fixed 
extremity  of  the  crane  are  subject  to  compressive 
strains,  and,  per  contra,  the  others  to  those  of  a 
tensile  description.  Bat  this  is  not  a  universal  rule, 
for.  a  great  deal  depends  upon  the  radios  of  the 
aww  and  lower  flanges,  the  depth  of  the  web,  and 
the  angle  of  inclination  of  the  bars.    This  angle  is 
continoally  changing,  which  is  the  great  impedi- 
ment to  the  use  of  mathematical  calculation  for 
these  examples  of  construction.   In  those  instances 
where  the  flanges,  both  upper  and  lower,  are  hori- 
.zontal  and  parallel  to  one  another,  the  angle  of  all 
the  diagomJ  bars  is  constant,  and  the  oUenlation 
of  the  nature  and  amount  of  the  strains  may  be 
effected  either   by  geometrioil  diagrams,   or   by 
simple  and  readily  dedndUe  formnln.  But  directly 
either  or  both  of  the  flanges  assumes  a  curvilinear 
ortBne  this  simplicity  ot  oalenlation  is  at  once  lost. 
The  ordmary  formnln  are  na  longer  ap^cable,  and 
ttose  that  would  theoreticaUy  appW  to  each  par- 
noolsr  ease  in  question  are  so  excee(Ungly  trouble- 
SODS,  complicated,  and  uncertain,  as  to  be  prac- 
tiMHyiueless.    It  is  not  too  much  to  assert  that  to 
att«^  to  enqtioy   algebraical   or   mathematical 
ef oitioiis  and  formulie  to  some  of  the  ^vnrnpifg  of 
eider  eenstniction  would  be  to  attempt  a  practical 
abnidity.    Reeonrse  is  therefore  had  to  the  gra- 
phiosl  method,  and  by  means  of  a  diagram  of  strains 
tiM  proportions  of  the  several  parts  oanbeacco- 
ntsly  determined.  At  present  we  are  not  concerned 
with  this  part  of  the  subject,  which  will  be  fully 
duenased  in  a  subsequent  artide. 

A  reference  to  Fig.  2  will  show  that  a  phun  bar 
section  will  not  answer  for  the  compressive  bars 
ui  the  web  of  a  bent  crane.  This  is  owing  to  the 
ftct  thst  a  plain  rectangular  bar  has  little  or  no 
uteil  stiffness.  It  is  true  that  when  occupying 
the  position  of  one  of  the  diagonals  in  the  web  of 
a  prder  designed  on  the  lattice  principle,  it  is 
stutened  to  some  extent  by  the  intersections  with 


the  other  bars.  But  this  is  not  sufiident,  and 
it  becomes  necessary  to  adopt  a  form  of  section 
that  by  virtue  of  its  own  shape  shall  |)0B8eBS  some 
degree  of  inherent  stiffness  and  rigidity.  Inde- 
pendently of  this  reason  there  is  another.  It  is 
that  althoogh  the  intersections  of  the  bars  do 
contribute  to  the  stiffening  of  the  web  of  the  girder, 
yet  they  are  not  suppos^  to  actually  prevent  the 
bar  from  deflecting.  There  is  little  doubt  that  they 
in  reality  do  so,  but  it  must  not  be  taken  into 
account  when  proportioning  the  bars,  because  it  is 
always  assumed  that  there  is  no  extra  strain  brought 
npon  the  respective  bars  by  their  being  riveted  or 
bolted  to  one  another.  It  is  at  the  same  time 
manifest  that  if  they  were  prevented  from  deflect- 
ing, in  consequence  of  the  points  of  intersection, 
there  would  be  a  considerable  transverse  strain 
induced  upon  them.  This  strain,  which  would 
increase  with  the  length  of  the  bar,  would  altogether 
vitiate  tlie  whole  principles  of  girder  coiistruction, 
as  we  have  already  frequently  explained  in  oar 
colamns. 

Tlie  form  selected  for  the  compression  bars  in 
Fig.  2  is  that  of  angle  iron,  but  tbere  are  several 
other  forms  equally  suitable.  Of  these,  tee  or 
channel  iron  is  to  be  preferred,  but  tiiey  all  yidd 
to  angle  iron  in  simpbdty  and  facility  for  attach- 
ment. Moreover,  the  last  description  of  section  is 
that  most  readily  procurable  in  the  market.  It  can 
always  be  obtained  of  the  usual  scantlings  at  a  very 
moderate  price  per  ton,  whereas  some  of  the  other 
sections  are  only  to  be  obtained  by  special  order, 
thus  entailing  a  long  delay,  and  sometimes  are  not 
to  be  had  at  all.  There  is  no  greater  mistake  made 
than  to  design  a  structure  with  a  quantity  of  im- 
possible-shaped material  in  it.  As  a  mie,  always 
select  those  forms,  sections,  and  sizes  of  iron  that 
are  the  most  readily  obtained,  and  at  the  most 
moderate  cost.  It  is  not  only  the  shajM  of  the  iron 
that  is  of  importance,  but  the  dimensiona.  When 
bars  beyond  a  certain  length  in  one  piece  are 
wanted,  or  plates  containing  more  than  a  certain 
maiimnm  superficial  area,  there  is  an  extra  price 
per  ton  charged.  Thus,  a  narrow  plate  of  about 
l2in.  broad  can  be  procured  at  the  ordinary  market 
prices  in  a  considerably  longer  single  length  than 
one  of  24  or  80in.  in  breadth. 

At  the  time  of  constructing  the  Britannia  Tubular 
Bridge  over  the  Meuoi  Straits  there  was  the 
greatest  difficulty  experienced  in  obtaining  plates 
12ft.  in  length.  Since  that  time  our  iron  manu- 
facture has  made  a  great  deal  of  progress,  but  still 
long  plates  are  very  expensiTe.  This  is  owing  to  a 
combmation  of  many  circumstances.  In  the  first 
place,  the  larger  the  plate  the  greater  the  trouble 
and  expense  of  IminHing  and  transporting  it  from 
one  place  to  another.  Secondly,  the  difficulty  of 
rolling  a  plate  or  bar  that  shall  be  homogeneous 
in  consistency  increases  enormously  in  proportion 
to  an  increase  in  the  size ;  and  thirdly,  birger  and 
more  expensive  rolling  machinery  is  necessary  than 
for  plates  and  bars  of  the  ordinary  dimensions. 
Besides  stiffening  the  bars  in  the  web  of  the  bent 
crane  in  the  plane  of  the  elevation  of  the  crane, 
they  also  require  some  bracing  in  a  plane  at  right 
angles  to  the  face  of  the  web.  The  opposite  bars 
have  to  be  braced  together  transversely,  as  shown 
in  Fig.  2.  This  is  usually  effected  by  introducing 
small  pieces  of  bar  or  angle  iron,  and  riveting  them 
(see  A  A,  in  Fig.  2)  to  the  diagonals  at  their  inter- 
sections with  each  other. 

In  large  examples,  the  opposite  diagonals  are 
united,  not  merely  by  horizontal  pieces  of  bar,  but 
by  a  regular  system  of  cross  bracmg,  so  as,  in  fact, 
to  convert  the  whole  couple  of  diagonals  into  a 
small  braced  girder  of  itself.  Wherever  the  depth 
of  the  girder  is  small  this  is  not  needed,  but  the  plan 
shown  in  Fig.  2  will  afford  all  the  security  requu^d. 
We  must  reserve  for  the  next  artide  on  tiie 
subject  the  investigations  into  the  strains  npon 
these  braced  specimens  of  construction. — Building 
Xtici. 


USE  OF  ELKCTWCrrr  m  IaCTEKIZATION.— The 
old  method  of  canterization  by  lire  ii  to  be  lentaoed  by 
the  electro-thermic  or  gaWsMkianitio  appsntiu.  The 
Utter  process  Is  safer  uni  man  csrtain  in  its  operation. 
It  isaossiUe  at  vlU  to  varv  Uw  degree  ol  heat,  to  raise 
It  ii^Untly  to  the  highest  intoDsity,  to  dimlniah  or  snp- 

fire^it,  to  render  it  intennitlMit  or  continned,  to  direct 
t  ieto  deep  cavities,  and  to  destroy  alt  the  tissues  bv 
cotrtsct.  It  Is  said  that  the  wounds  produced  by 
electricity  are  less  liable  to  contagion  and  miasmatle  la. 
footlona  than  thoie  oanaed  by  sharp  Inatniments.  The 
apparatus  can  be  made  of  any  desind  shape  so  as  to  be 
applicable  to  all  parts  of  the  body,  and  H  is  known  that 
Important  cures  have  been  effected  by  the  Introdnotlon 
of  pUtinom  vires  and  the  oanteriiation  by  the  battery 
ol  parta  of  the  body  inacaesslble  in  any  other  way. 
Elect  rictty  has  already  been  tried  in  cases  ol  bad  tomora, 
in  ampatationB,  In  excisions  of  cancers,  in  destmoUon  ol 
wens,  fur  upening  cysts,  tor  removing  Internal  tumors, 
npon  wounds  by  Are,  and  In  nnmeroos  other  canes.  A 
recent  article  in  Cotmot  claims  for  It  the  foUowinK  ad- 
vantages:  The  clectro-tbermlo  oantenr  euppresaes  all 
pain  alter  the  operation;  avoids  loss  of  blood;  prevents 
the  retention  and  alteration  of  the  liquids;  avoids  all 
patrid  and  purulent  Infections ;  facUitatea  the  organic 
rec(uutraotion  and  healing  of  the  parts;  (fiurds  a 
method  uniyerMUy  appUeaole,  strong  or  weak,  con- 
tinuous or  jptormittent;  capable  of  slongUnK  the 
tisanes,  ot  n_rt)oni2ing  them,  of  destroying  them,  of  con- 
verting thRT"  ipto  gas,  and  must  be  regarded  as  one  ol 
the  most  J,'"  ^nl  contributions  to  modem  aurgory." 


THE  FOBECASTINS  OF  8T0BM8.* 

IT  cannot  be  denied,  that  the  complicated  and 
constantly  varying  phenomena  of  that  fickle 
entity  which  we  denominate  the  Veatfaer  form  a 
problem  which  in  the  nature  of  things  must  be  ex- 
tremdy  difficult  of  solution ;  and  it  is  hardly  pro- 
bable that  any  man  will  ever  be  able  in  this  field  of 
inquiry  to  reach  the  same  satisfactory  results  that 
have  rewarded  the  labours  of  the  astronomer.    It  is 
a  source  of  legitimate  pride  to  Americans,  however, 
that  in  two  important  departments  of  meteorologi. 
oal  investigation  dtizens  of  this  country  hold  the 
first  rank.    To  Dr.  Franklin  bdongs  the  honour  of 
discovering  and  dnddating  the  prindples  of  dec- 
tridty,  and  of  demonstrating  the  influence  of  that 
subtle  f<nce  upon  the  earth  and  its  atmosphere ; 
and  it  was  Bedfleld  who,  something  like  a  century 
later,  deduced  from  his  own  careful  observatioiis 
of  storms  upon  our  Atlantic  coast  the  important 
generalization  that  there  is  a  class  of  great  storms 
which  originate  near  the  equator,  in  ue  region  of 
the  West  Indies,  and  rapidly  advance,  accoraing  to 
a  fixed  law,  with  a  simnltaneoualy  gyratory  and 
progressive  motion,  npon  a  well-defined  cnrred  axis 
towards  the  nertb  pole.    These  storms  raiy  greatly 
in  intensity  and  in  breadth — sometimes  bong  con- 
fined to  a  narrow  bdt  won  or  a  little  way  off  from 
the  coast,  and  again  extending  over  a  wide  expanse 
of  land  and  sea ;  but  that  they  uniformly  follow  the 
same  general  course  indicated  by  Bedfldd  has  been 
abundantly  established  by  a  great  number  of  sub- 
sequent observations.    It  is  not  designed  here  to 
enter  into  an  eluddation  of  this  important  law,  but 
attention  is  called  to  it  as  marking  one  of  the  few 
real  and  tangible  and  practical  achievements  in  the 
Add  of  meteordogical  sdence.    Its  discovery  and 
announcement  stimulated  investigators  both  here 
and  in  the  Old  Worid  to  renewed  energy  in  their 
efforts  to  unravd  the  mysteries  of   atmospherio 
phenomena.    Thesubject  of  storms,  both  ocean  and 
inland,  was  especially  studied  with  quickened  zeal 
and  enthnsiasm :  and  in  due  course  of  time  an  at- 
tempt was  made  abroad — first  in  England,  then  in 
France,  and  afterwards  in  other  continental  oonn. 
tries — to  utilize  the  knowledge  gained  thenby  in 
the  interests  of  commerce,  which,  ever  since  it 
has  existed,  has  been  subjected  to  constant  peril 
and  loss  firom  the  effects  of  storms.    The  previuling 
courses  of  the  most  destructive  storms  m  various 
localities  having  been  definitdy  ascertained,  mea- 
sures have  been  taken  to  give  warning  to  exposed 
points  of  their  approach,  by  means  of  the  telegraph. 
This  intelligence  being  promptly  communicated  by 
preconcerted  signals  to  all  vessels  passing  within 
sight  of  the  shoro  or  lying  at  anchor  in  harbour  or 
roadstead,  such  vessels  are  enabled  to  take  all 
necessary  precautions  against  disaster  before  the 
storm  shall  burst  upon  them ;  and  immense  damage 
to  shipping  has  thus  in  very  many  instances  been 
avoided. 

Notwithstanding  the  salutary  operation  of  this 
system  abroad,  however,  and  uotvnthstanding  the 
peril  from  storms  to  wBich  our  commerce  on  the 
great  lakes  and  the  Atlantic  seaboard  is  constantly 
exposed,  no  measuns  have  been  taken  in  this 
country,  until  within  the  past  few  months,  for  the 
inauguration  of  such  a  system  hero.  Early  in  the 
present  session  of  Congress,  however,  the  matter 
was  brought  to  the  attention  of  the  House  of 
Betoeeentatives  \n  the  Hon.  Halbert  E.  Paine,  of 
Wisconsin,  who  offered  in  that  body  a  joint  resolu- 
tion providing  "tor  taking  meteorologieal  observa- 
tions at  the  military  stations  and  other  points  in  the 
interior  of  the  continent,  and  for  giving  notice  on 
the  northern  lakes  and  seaboard  of  the  approach 
and  force  of  storms."  The  resolution  in  fml  is  as 
follows : — 

"Be  it  rttohed  by  the  Senate  and  Boute  of  Re- 
pretenlatitei  of  tht  United  Statee  of  Amenea  in 
Congreti  n»$etu>led.  That  the  Secretaj^  of  War  be, 
and  he  hereby  is,  authorized  and  required  to  pro- 
vide for  taking  meteorolo^cal  observations  at  the 
military  stations  in  the  mterior  of  the  continent, 
and  at  other  points  in  the  States  and  Territories 
of  the  United  States,  and  for  giving  notice  on  the 
northern  lakes  and  on  the  sea-coast,  by  magnetic 
telegraph  and  marine  signals,  of  the  approach  and 
force  of  storms." 

This  resolution  was  promptly  passed  by  both 
houses  of  Congress,  and  on  the  i>th  of  Febrnsiy, 
1870,  became  a  law  by  the  approval  of  the  President. 
I^  Oeneral  Orders  No.  29  from  the  head-quarters 
of  the  army,  dated  Haieh  IS,  1870,  the  chief  signal 
officer  of  the  army.  Brevet  Brigadier-Qeneral  A.  J. 
Myer,  is  eharged,  snbjeet  to  the  direction  of  the 
Secretary  of  War,  with  the  execution  of  the  pro- 
visions of  this  enactment,  and  all  commandhig 
officers  are  enjoined  to  afford  every  facility  for  the 
successful  prosecution  of  the  nndertaking ;  while 
sdentiflo  establishments,  commercial  associations, 
and  others,  are  requested  to  aid,  by  their  co-opera* 
tion,  in  the  accomplishment  of  the  work. 

Professor  J.  A.  Lapham.of  Milwaukee,  impessed 
by  the  frightful  aggregate  of  a  single  year's  disasters 
to  vessds  on  the  great  lakes — amounting  for  the 
year  1869  to  the  immense  number  of  1,914,  wiA  an 
estimated  damage  to  property  of  over  four  millions 


*  Extracted  from  an  article  by  L,  A.  RoszaTS  In  the 
We$tem  Monthly. 
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of  dollars— was  perhaps  the  first  to  suggest  some 
actiun  by  Uorerumeut  {or  iuauguratmg  such  a 
system  of  stonn-reportiii}!  as,  through  the  efforts 
of  (.feneral  Faine,  has  now  happily  been  a<lopte(l. 
It  should  be  remarked  that  by  no  means  all  of  the 
disasters  included  in  the  aggregate  above  given 
were  of  that  class  which  might  have  been  obviated 
by  the'operatiou  of  the  system  we  are  considering. 
Very  many  were  dne  to  imperfect  machinery, 
defective  boilers,  careless  ooUisions,  conflagrations, 
and  other  causes.  Yet,  making  all  proper  deduc- 
tions on  this  score,  enough  remain  to  be  attributed 
to  the  destructive  [force  of  severe  and  unheralded 
storms,  to  fully  ju.stify  any  action  by  Government 
looking  to  a  mitigation  of  the  destruction  of 
property  and  tlie  peril  and  often  loss  ot  life  which 
they  entail.  No  corresponding  statistics  are  at 
hand  as  to  the  yearly  disasters  upon  our  Atlantic 
seaboard ;  but  these  are  very  numerous,  as  is  well 
known,  and  of  these  a  much  larger  proportion  than 
of  the  lake  disasters  are  attributable  to  the  agency 
of  storms.  Besides  the  great  equatorial  storms 
already  alluded  to,  <  which  in  their  course  towards 
the  pole  follow  approximately  the  coast-line  of  the 
United  States,  our  coasting  vessels  ore  likewise  ex- 
posed to  frequently-recurring  tempests,  especially 
in  the  summer  season,  which  originate  probably 
upon  the  great  desert  basin  in  the  interior  of  the 
continent,  and,  sweeping  eastwardly  across  the 
Mississippi  Valley  and  the  great  lakes,  expend  their 
final  fury  upon  the  ocean  and  its  navigators. 

Nor  must  we  overlook  the  damage  often  worked 
on  land,  ss  well  as  upon  the  water,  by  these  latter 
storms,  and  by  those  tornadoes  of  narrower  limit 
and  shorter  duration,  but  often  of  even  greater  in- 
tensity, which  prevail  at  intervals  throughout  the 
Mississippi  Valley,  and  lay  waste  the  narrow  belt  of 
country  which  they  traverse.  Of  this  class  was  a 
storm  which  swept  through  Northern  Ohio  and  on 
the  Alleghany  Mountains  in  Pennsylvania  in  the 
summer  of  1855,  demolishing  very  many  buildings 
in  its  course,  uprooting  trees  and  razing  fences,  and 
causing  the  death  of  many  persons.  So  furious 
was  tMs  storm,  and  yet  of  so  limited  a  breadth — 
only  about  an  eighth  of  a  mile — that  while  in  some 
villages  over  which  it  passed  scarcely  a  house 
escaped  damage,  in  others  only  the  northern  or 
Bonthem  section  of  the  town  would  be  devastated ; 
the  outer  verge  of  the  destructive  force  being  so 
sharply  defined  that  while  one  house,  that  fell  within 
its  track,  would  be  almost  totally  destroyed,  another, 
but  a  few  yards  distant,  would  be  wholly  unharmed. 
The  course  of  this  storm  may  even  yet  be  easily 
traced  in  the  forests  through  which  it  ra^ed.  It 
cut  a  clean  swath  as  it  went,  leaving  openings  that 
look  08  if  they  had  been  cleared  for  a  highway  or  a 
railroad.  The  timber  thus  prostrated  was  in  some 
oases  utilized  for  firewood  or  for  lumber ;  but  in 
many  places  the  trunks  of  the  trees  were  left  in 
such  inextricable  confusion  and  tangle — shaving 
fallen  in  every  conceivable  direction,  and  being  in 
some  instances  individually  twisted  into  splinters, 
as  a  result  of  the  rotarr  action  of  the  storm— that 
it  was  found  inexpedient,  in  •  country  where 
timber  was  in  plenty,  to  attempt  to  "pick  up  the 
pieces ;"  and  thus  the  logs  were  left  to  rot  and  re- 
plenish the  earth.  And  now,  throughout  these 
storm-openings  in  the  woods,  vast  thickets  of  the 
bighbush  blackberry  have  grown  up ;  and  co  we 
have,  as  the  latest  resnlt  of  that  fiuious  tempest, 
an  almost  unlimited  abundance  yearly  of  the  finest 
blackberries  anywhere  to  be  found. 

No  one  who  has  witnessed  such  a  storm  as  this 
will  ever  forget  it.  The  imminent  peril  of  a  storm 
at  sea  may  be  greater  and  more  appalling ;  but 
nothing  can  be  more  exciting  than  one  of  these 
fierce  whirling  tornadoes,  accompanied,  as  they 
almost  always  are,  by  a  deluge  of  rain  and  an 
almost  constant  rolling  of  thunder  and  ^are  of 
lightning.  The  storm  is  heralded  by  a  heavy  mass 
of  cloud  in  the  west  or  southwest,  dark,  with  a 
sulphurous  tinge,  over  the  face  of  which  there  is 
an  almost  constant  play  of  lightning,  and  within 
an  ominous  muttering  of  thunder.  Then  there  is  a 
dash  of  rain,  a  moaning  of  the  wind,  and  the  next 
moment  the  storm  bursts  upon  you.  Then  the  air 
is  fall  at .  a  tumult  of  unwonted  sounds.  Loose 
shutters,  sign-boards,  and  what  not,  are  dashed 
agidnst  the  house.  Chimneys  are  blown  into 
individnal  bricks,  and  the  bricks  oome  dattoring 
down  the  flues.  Doors  and  windows  ore  burst  open ; 
the  house  trembles  to  its  foundations  ;  and  the 
next  moment  you  behold  your  roof  following  your 
neighbour's  in  a  wild  flight  for  the  open  country — 
going  to  pieces  as  it  is  borne  along  like  a  wreck  upon 
the  sea — scattering  its  fragments  broadcast,  some 
of  them  being  found  afterwards  miles  away.  Such 
tmfortuuate  persons  as  chance  to  be  abroad  upon 
the  streets  when  the  fury  of  the  temjiest  is  let 
loose,  strive  in  vain  to  moke  headway  either  with 
or  against  the  current,  and  can  do  no  better  when 
blown  to  the  ground  than  lie  prone  there  and  thank 
their  stars  if  nothing  more  pitiless  than  the  drench- 
ing rain  shall  fall  upon  them ;  for  factory  chimneys 
and  church  spires  go  down  like  grass  before  the 
mo#er,  and  wolls  are  falling  on  all  hands.  One 
poor  man,  seeking  to  rescue  a  span  of  valuable 
horses  that  are  hitched  to  leeward  of  a  house  wall 
that  he  fears  mny  fall,  is  too  late  ;  for  even  while 
ho  is  iu  tlie  act  of  untying  the  halter  the  wall  is 


down,  cmshing  the  horses  and  burying  himself  to 
the  middle  iu  its  rifhrie — and  there  he  stands,  up- 
right, stark  dead  in  an  instant  1  A  little  farther 
down  the  street  an  unfinished  frame  building  goes 
down  even  before  the  workmen  upon  it  can  reach 
the  ground,  and  three  men  are  crushed  in  the  mass 
of  tunbers  and  escape  death  by  a  miracle. 

All  this,  and  vastly  more,  in  one  little  villngo; 
and  a  dozen  villages  are  in  the  track  of  the  monster. 
Ay,  a  monster  he  is,  and  almost  insatiable,  but  not 
quite ;  for  right  in  his  course  stands  a  little  country- 
house,  the  inmates  of  which,  looking  westward, 
hear  his  roar  and  see  him  come  crashing  through  a 
belt  of  woods  a  quarter  of  a  mile  away.  They  make 
such  hasty  preparations  as  they  can  for  the  impend- 
ing catastrophe ;  but,  to  their  utter  astonishment, 
they  find  in  [a  minute  or  so  that  the  storm  has 
passed  them  by  unharmed  and  is  tearing  through 
the  woods  to  the  east  of  them.  This  character- 
istic of  these  tempest.s  has  been  often  observed. 
While  in  general  they  move  upon  the  ground, 
sweeping  it  clean  as  they  go,  occasionally  they  rise 
above  it,  and  again  descend— bounding,  as  it  were, 
like  an  india-rubber  ball  that  has  received  a  superior 
ground  stroke  from  the  champion  batter  of  a  "  first- 
nine." 

( To  be  concluded  next  weei.) 


CEMENTS  AND  HOW  TO  USE  THEM. 

A  GREAT  deal  has  been  written  concerning 
different  cements,  and  indeed  onr  periodicals 
are  full  of  recipes  on  this  subject.  But  it  will  be 
found  that  the  information  given  is  rather  in  re- 
gard to  the  materials  used  in  compounding  these 
cements  than  in  regard  to  the  manner  of  using 
them.  And  it  is  unquestionably  true  that  quite  as 
much  depends  upon  the  manner  in  which  a  cement 
is  opplied,  as  upon  the  cement  itself.  The  best 
cement  that  ever  was  compounded  would  prove 
entirely  worthless  if  improperly  applied.  Wo  have 
hundreds  of  recipes  for  glues,  pastes,  aud  cements 
of  different  kinds,  and  yet  the  public  is  constantly 
ou  ther/ut  virc  for  new  ones,  and  no  more  accept- 
able recipe  can  be  sent  to  eur  popular  ioumals  than 
one  for  a  new  cement.  Now,  the  truth  is,  that  we 
have  cements  which  answer  every  reasonable  de- 
maud,  when  they  are  properly  prepared  and  pro- 
perly used.  Good  common  glue  will  unite  two 
pieces  of  wood  so  firmly  that  the  fibres  will  part 
from  each  other  rather  than  from  the  cementing 
material ;  two  pieces  of  glass  can  be  so  joined  that 
they  will  part  anywhere  rather  than  on  the  line  of 
union  ;  glass  can  be  united  to  metal,  metal  to  metal, 
stone  to  stone,  and  all  so  strongly  that  the  joint 
will  certoinlynot  be  the  weakest  part  of  the  result- 
ing mass.  What  are  the  rules  to  be  observed  in 
effecting  this  ? 

The  first  point  that  demands  attention  is  to  bring 
the  cement  itself  into  intimate  contact  with  the 
surface  to  be  united.  If  glue  is  employed,  the 
surface  should  be  made'  so  warm  that  the  molted 
glue  will  not  be  chilled  l>i|M|^t  has  time  to  effect 
a  thorough  adhesion.  Tht  {^JBMm'x^o  eminently 
true  in  regard  to  cements  Um  ^e  used  "!'>•-«  fused 
state,  such  as  mixtures  of  ita,  sbeU"*'  '"^'^'^  i^sGanBr 
materials.  These  matters  ijj  not  a*™2»<^  to  any 
substance  unless  the  lattci  ^^j  bct-^-iu  heated  to 
nearly  or  quite  the  fusing  p«)t  si  ^.'  ^o  cement  used. 
This  fact  was  quite  familin  '  -, J*those  who  used 
sealiug-wax  in  old  days.  When  the  seal  was  used 
rapidly,  so  as  to  become  heated,  the  sealing-wax 
stuck  to  it  with  a  firmness  that  was  annoying — so 
much  so  that  the  impression  was  in  general  de- 
stroyed— from  the  simple  fact  that  the  sealing-wax 
would  rather  part  in  its  own  substance  than  at  the 
point  of  adhesion  to  the  stamp.  Sealing-wax,  or 
ordinary  electrical  cement,  is  a  very  good  agent  for 
uniting  metal  to  glass  or  stone,  provided  the  masses 
to  be  united  are  made  so  hot  as  to  fuse  the  cement, 
but  if  the  cement  is  applied  to  them  while  they  are 
cold  it  will  not  stick  at  all.  This  fact  is  well  known  to 
those  itinerant  vendors  of  cement  for  uniting 
earthenware.  By  heating  two  pieces  of  delf  so  that 
they  will  fuse  shellac,  they  are  able  to  smear  them 
with  a  little  of  this  gum,  and  join  them  so  that 
they  will  rather  break  at  any  other  part  than  along 
the  line  of  union.  But  although  people  constantly 
see  the  operation  performed,  and  buy  liberally  of 
the  cement,  it  will  be  found  that  in  nine  cases  out 
of  ten  the  cement  proves  worthless  in  the  hands  of 
the  purchasers,  simply  because  they  do  not  know 
how  to  use  it.  They  are  afraid  to  heat  a  delicate 
glass  or  porcelain  vessel  to  a  sufficient  degree,  and 
they  are  apt  to  use  too  mncli  of  the  material,  and 
the  result  is  a  failure. 

The  great  obstacles  to  the  junction  of  any  two 
surfaces,  ore  air  and  dirt.  The  former  is  universally 
present,  the  latter  is  due  to  accident  or  carelessness. 
All  surfaces  are  covered  with  a  thin  adhering  layer 
of  our,  which  it  is  difficult  to  remove,  and  which, 
although  it  may  at  first  sight  appear  improbable, 
bears  a  relation  to  the  outer  surface  of  most  bodies 
different  from  that  maintained  by  the  air  of  a  few 
lines  away.  The  reality  of  the  existence  of  this  nd. 
hering  layer  of  air  is  well  known  to  all  who  are 
familiar  with  electrotype  manipulation.  It  is  also 
seen  in  the  case  of  highly  polished  metals,  which 
may  be  immersed  in  water  without  becoming  wet. 


Unless  this  adhering  layer  of  air  is  displaced,  the 
cement  cannot  adhere  to  the  surface  to  wMch  it  is 
applied  simply  because  it  cannot  come  into  contact 
with  it.  The  moat  efiicient  agent  in  diapUcing  this 
air  is  heat.  Metals  warmed  to  a  point  a  little  above 
200°,  become  instantly  and  completely  wet  when  im- 
mersed in  water.  Hence  for  cements  that  are  noed 
iu  a  fused  condition,  heat  is  the  moat  efficient  means 
of  bringing  them  iu  contact  with  the  surfaces  to 
which  they  are  to  be  appUed.  In  the  case  of  glne 
the  adhesion  is  best  attained  by  modetato  pressnTe 
and  friction.  Another  very  important  point  is  to  use 
as  little  cement  as  possible.  When  the  sarfaces  ore 
separated  by  a  Ijrge  mass  of  cement  we  have  to  de- 
pend upon  the  strength  of  the  cement  itself,  oad 
not  upon  its  adhesion  to  the  surfaces  which  it  is 
used  to  join ;  and,  in  general,  cements  are  compara- 
tively Inittle. 


CARBON  PRINTING  ON  ENAMEL  TABLETS 
AND  PORCELAIN  SURFACES. 

THE  prodnetion  of  a  carbon  opalotype  ia  pro- 
bably one  of  the  easiest  feats  in  photographic 
printing  ot  any  kind.  Not  so,  however,  is  tlio 
printing  on  a  ronnded  or  convex  surface,  such  as  au 
enamel  tablet  of  the  nsoal  kind.  This  is  attended 
with  some  difficulties,  but  they  ar*  not  of  saeh  a 
nature  as  to  prove  insormonntable  ;  moreover,  the 
extreme  beauty  of  a  pictnre  on  a  convex  or  lunette 
snrfoce  is  snon  as  to  justify  the  expenditure  of 
almost  any  moderate  amount  of  labour  iu  order  to 
overcome  them  successfully.  To  do  this  some 
modifications  in  the  process  arc  requisite.  The 
first  and  most  important  one  is  to  procure  a  tissue 
much  more  flexible  than  any  liitherto  in  use ;  and 
by  flexibility  we  do  not  here  allude  to  the  gelatined 
sensitive  film  itself,  but  to  the  paper  which  is 
employed  as  a  means  of  support  for  uiat  gelatine- 
The  commercial  tissue  that  we  have  hitherto  been 
using  in  our  experiments  has  a  hard,  stiff  paper  as 
its  foundation,  and  if  tried  for  the  purpose  here 
proposed  will  require  more  than  ordinary  care  tty 
ensure  a  successful  result. 

When  trying  some  experiments  with  a  view  to  the 
writing  of  the  present  article,  we  made  some  tissue 
on  a  basis  of  thin  and  imperfectly-tdzed  paper. 
Whereas  the  ordinary  commercial  tissue  was  so  hard 
and  brittle  as  to  adroit  of  its  being  broken  across, 
this,  although  when  dry  still  still  and  anyielding, 
was  devoid  of  brittleness,  and  after  a  brief  soaking 
in  water  became  quite  limp  and  flaccid.     This  last 
is  one  of  the  main  conditions  of  success  in  carrying 
out  a  carbon  printing  process  upon  a  rounded  sur- 
face. 

With  these  explanatory  observations  we  now 
proceed  to  give  such  instructions  as  will  enable 
any  careful  experimentalist  to  succeed. 

First  of  all,  make  a  reverse  cast  from  the  face  of 
the  enamel  tablet.  This  may  bo  done  either  iu 
gutta-percha  or  plaster  of  Paris.  The  object  of  this. 
will  be  seen  as  we  proceed.  Now,  having  a  sheet  of 
sensitized  tissue  placed  on  the  paper  (in  the  darkraaed 
room,  of  cour8e|,  lay  upon  it  the  coiamelled  tablet 
on  which  it  is  mtended  to  make  the  picture,  and, 
fi^  means  of  a  penknife  or  a  pair  of  scissors,  cut  the 
^^ented  paper  to  the  exact  size.  Now  expose 
this  in  the  printing  frame  nnder  the  negative,  and 
obserre  that  in  the  subsequent  operations  a  vignette 
con  be  more  easily  manipulated  than  if  the  picture 
be  printed  up  to  the  margin.  The  reason  for  this 
has  already  been  stated.  The  pigmented  paper,  on 
being  removed  from  the  printing-frame,  is  placed  in 
cold  water,  and  in  the  course  of  a  minute  or  two 
becomes  quite  pliable.  It  is  now  laid  carefully  down 
upon  the  enamelled  tablet  and  covered  witb  a  piece 
of  blotting-paper,  which  ought  also  to  be  ent  to  the 
same  size. 

The  mould  of  gntta-perchaor  plaster  at  wbieh  we 
have  already  spoken  is  now  carefully  laid  down 
upon  the  top  of  the  paper,  which  then  indiBea  to 
the  exact  form  of  the  enamel  convex  soifaee,  and 
is  also  retained  in  close  contact  with  it.  With  a 
very  pliable  tissue  and  a  very  slightly -rounded  sur- 
face, contact  may  be  made  by  means  oif  the  squeegee, 
but  with  enamels  of  the  best  form  this  cannot  be 
done.  In  this  ease,  the  means  we  have  here  described 
or  some  method  analogous  must  he  had  recourse  to. 

When  the  paper  has  become  partially  dry  the 
method  of  development  is  precisely  similar  to  that 
recommended  in  the  former  article  on  tranmoreney 
printing — viz.,  immerse  the  tablet  first  in  ctod  water 
for  a  short  time,  then  in  water  of  nearly  the  tem- 
perature of  100"  Fahr.,  and,  after  removing  the 
paper,  continue  to  allow  the  hot  water  to  flow 
backwards  and  forwards  over  the  surface  until 
every  detail  be  perfectly  visible.  Now,  before  the 
picture  is  allowed  to  dry,  immerse  iu  a  weak  solntion 
of  alum,  and  finally  rinse  in  water  and  dry.  The 
resulting  picture  will  be  quite  equal  in  respect  <rf 
beauty  to  anything  that  can  be  done  by  bnming-in. 
and  at  the  same  time  it  will  be  quite  as  durable. 
except  with  regard  to  mechanical  injury. 

The  brUlianoy  of  the  picture  is  enhanced  by 
flowing  over  the  surface  some  clarified  albmseD, 
aud  then  immersing  it  in  water  sufficiently  hot  to 
coagulate  tWs  ramish.  We  have  tried  other 
vuruishes — among  them  amber  and  chloroform — 
A.'ilh  good  etfect. 
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No  person  except  an  expert  can  distingnish 
»ol  ween  a  picture  produced  by  the  method  dCBcribed 
111(1  oue  that  has  been  bnrutin  in  a  muffle. — Tht 
British  Journal  of  riologiafhy. 


ilKPEBIMBMTS   ON   THE  BESISTANCE  OF 
IBON  AND  STEEL.* 

UNI>£B  this  title  the  author  publishes  the 
residtB  of  experiments,  made  with  the 
n'eateat  care  during  a  period  of  twelve  years, 
which  verify  his  theoretic  views  npon  the  laws  of 
resistance  of  these  iiiateriols.  We  lay  before  our 
readers  the  author's  statement  of  the  laws  and  their 
consequences.    He  says : — 

The  rupture  of  material  is  the  consequence  of 
■repeated  vibrations,  none  of  which  reach  the 
absolate  limit  of  resistance.  The  differences  of  the 
tensions  which  limit  the  vibrations  are  therefore 
proportional  to  the  distorbauce  of  cohesion.  The 
absolute  magnitude  of  the  limiting  strains  is  effec- 
tive only  as  it  diminishes  the  difference  attendant 
npon  increased  strain,  which  differenoe  causes  mp- 
tore. 

The  tensions  and  compressioiis  affecting  the  same 
fibre  are  considered  as  respectively  positive  and 
negative  ;  so  that  the  difference  of  extreme  strains 
is  equal  to  the  irreatest  tension  pltu  the  greatest 
compression. 

The  following  exhibit  of  the  results  of  experi- 
ments illustrates  the  effect  of  this  law  of  resistance. 
With  reference  to  resistance  to  bending  or  tension, 
vibrations  may  occnr  within  the  following  limits 
of  saiety  for  each  (Qerman)  square  inch  of 
section : — 

( Between  +  IflO  ctr.  and  -  160  ctr. 

800  „  „  -   0  „ 

«0  „  „  +  240  „ 

+   J80  „  „  -  280  „ 

+    480  „  „  0  „ 

.)-   800  „  „  ^-860  „ 

{„        +   SOO  „  „  0  „ 

„        +   700  „  „  980  „ 

„        .(-  800  „  „  «0  „ 

„        +  900  „  „  600  „ 


Iron. 


Axeognsstshl , 


(Between  + 
„  + 
.,       + 


With  reference  to  resistance  to  shearing : — 
AxengnwtsMi 


i  Between    220    ctr.  and   —    220  otr. 
t         ..        880      „      „  0 


Of  course  the  greatest  fibre-strain  actually 
aptilied  is  always  less  than  the  absolute  breaking 
luolt.  The  following  are  [vasented  as  immediate 
results  of  this  law : — 

Those  parts  of  cpn«traction  which  act  positively 
and  negatively,  as  piston-rods,  walldng-beama,  and 
the  like,  must  be  stronger  in  the  ratio  9  :  5  than 
those  which  are  strained  in  only  one  direction,  as 
beams,  bridges,  roof-timbers,  &o. 

In  determining  the  resistance  of  tnidges  and 
large  trasses  the  weight  of  the  structure,  since  it 
forms  an  absolute  constant  minimnm  load,  may  be 
left  out  of  account,  provided  the  sum  of  the  effect 
of  proper  weight  and  load  does  not  pass  the  limits 
-of  elasticity. 

In  the  case  of  car-springs  the  vibrations  are 
between  limits  whose  difference  is  quite  small  com- 
pared with  the  maximnin  tension ;  hence  the  co- 
efficient can  be  taken  larger  than  in  ordinary  cases 
if  the  steel  does  not  suffer  an  inch  strain  of  more 
than  SIX)  otr.  It  often  reaches  900  to  1,000  ctr. ; 
and  with  good  steel  a  further  increase  is  possible. 

Those  ^rts  of  boilers  which  are  not  exposed  to 
-thetre,if  of  cylindrical  form,  are  subject  to  but 
sli^t  vibrations,  which  are  caused  by  the  variation 
of  (ho  tension  of  the  steam.  Hence  a  greater  strain 
is  allowable  than  has  been  generally  applied ;  but 
in  the  parts  exposed  to  the  Sie,  not  only  the  waste 
by  burning,  but  also  the  motion  of  the  molecules 
due  to  the  varying  temperature,  must  be  considered. 
It  i*  not  iatprobable  that  the  continued  movement 
of  molecules,  caused  by  heat,  acts  to  destroy  co- 
hesion, joat  as  vibrations  caused  by  other  forces 
set. 

The  effect  of  strain  is  entirely  different,  if  it  is 
-constant  and  static,  from  the  effect  when  it  is 
variable  and  prodnetire  of  vibrations.  It  is  also 
important  to  consider  whether  a  structure  is  in- 
tended to  serve  a  purpose  for  a  limited  period,  or 
to  stand  for  an  indefinite  tune.  It  follows  that  like 
factors  of  safety  do  not  suit  all  constructions.  In 
eveiy  case  two  factors  are  necessary ;  onfe,  which 
determines  the  ratio  of  absolute  breaking  strength  ; 
another,  which  fixes  the  ratio  to  the  vibration  that 
induces  mptrae  by  indefinite  repetition. 

The  coemdent  of  safety  should  be  taken  large 
enough  in  comparison  with  the  absolute  breaking 
strain,  that  it  may  compensate  for  want  of  homo- 
geneity of  materia.  For  this  the  factor  2  is  suffi- 
cient, llateiial  requiring  a  larger  coefficient  in 
this  reepeet  should  be  rejected.  The  limits  of 
elasticity  have  not  thus  far  been  considered,  and  it 
most  be  left  to  the  judgment  to  determine  between 
wha(  limits  continuous  deflection  is  allowable.  A 
single  loading,  preventing  further  deflection,  can  do 
no  harm,  if  it  does  not   approach   the   brealung 


•  Translated  from  PoliUclimiuh*$  O^atnUttoft. 


weight.  In  large  structures  it  is  a  general  rule 
that  the  limit  of  elasticity  should  not  be  passed. 

As  a  coefficient  of  safety  for  repeated  vibration, 
<2  is  in  all  cases  sufficient,  and  in  many  cases  is 
higher  than  necessary. 

As  a  result  of  his  ex|teriments,  the  author  gives 
the  following  table  of  inch-strahts  for  permanent 
structures : — 

For  wrought-iron. 

Strained  in  both  directions SOctr. 

„        „  oue  direction,  total  strain ISOctr. 

of  which  not  more  than  150  ctr.  should  be  duo  to  tlie 
variable  load.  If  the  constant  strain  is  less  than 
30  ctr.  the  permissible  total  strain  must  be  pro- 
portionally less. 

For  nnhauuuered  cast  steel. 

Strained  in  both  directions 120  ctr. 

„        „  one  direction,  greatest  total 

strain 330  otr. 

of  which  not  more  than  '220  ctr.  should  be  due  to  the 
passing  load.  The  constants  apply  to  pieces  of 
uniform  section. 

Experiments  with  spring-steel  show  that  car- 
springs  should  not  be  load^  to  three-fourths  of  the 
breaking  resistance,  if  the  play  of  the  spring  is 
small  in  proportion  to  the  entire  deflection.  With 
a  constant  strain  of  900  ctr.  a  play  of  between  900 
to  1,200  ctr.  is  allowed. 


HOW  MEKCUBIAL  THEBUOMETEBS  ABE 
MADE. 

A  MERCURIAL  thermometer  is  a  very  simple 
instrument.  A  small  gloss  tube,  with  a  bulb 
at  one  end,  containing  mercuiy,  and  a  graduated 
scale,  constitute  all  that  is  essential  to  it  j  yet  in 
this,  as  in  many  other  cases,  simplicity  begets  diffi- 
culty. To  make  this  simple  combination  perform 
its  duty  accurately  is  by  no  means  an  easy  matter. 
The  first  difficulty  met  with  is  the  want  of  unifor- 
mity in  the  (Usjnebers  of  the  bores  of  different 
tubes,  and  the  varying  size  of  the  bore  in  almost 
every  tube.  It  is  scarcely  possible  ever  to  find  one 
the  calibre  of  which  is  the  same  throughout  its 
length,  and,  if  so  found,  it  is  the  result  of  pure 
accident.  It  is  obvious,  therefore,  that  unless  some 
means  of  eliminating  the  errors  which  would  arise 
from  this  source  be  adopted,  nothing  like  accuracy 
can  be  expected  in  the  indications  of  the  instru- 
ment. As  the  character  of  the  bore  cannot  be 
altered,  the  desired  result  must  be  obtained  in 
another  way. 

The  method  employed  to  obviate  this  difficulty  is 
called  "  calibration."  Tubes  are  selected  tolenu>ly 
free  from  imperfections,  and  a  column  of  mercury, 
of  one  inch  or  less  in  length,  is  introduced  into  it. 
The  tube  is  then  attached  to  the  frame  of  a  dividing 
engine,  and  put  in  connection  with  flexible  rubber 
bags,  to  wl'ich  pressure  is  applied,  and  regulated  by 
screws.  The  air  pressure  in  one  bag  being  reduced 
while  it  is  increased  in  the  other,  the  mercury 
column  may  be  forced  to  and  held  at  any  part  of  the 
tube. 

The  mercury  being  thus  brought  to  the  portion  of 
the  tube  where  the  graduation  is  proposed  to  com- 
mence, the  exact  position  of  one  end  of  the  column 
is  marked  upon  the  tube,  a  microscope  with  cross 
wires  being  employed  to  aid  the  eye  of  the  operator 
in  performing  the  operation  with  exactness.  By 
means  of  the  rubber  bags  the  mercury  is  again 
forced  along  until  the  end  of  the  column,  where  the 
first  mark  is  made,  is  brought  under  the  microscope 
cross  wise,  placed  at  the  other  end,  and  so  on 
throughout  the  entire  length  intended  to  be  gradu- 
ated. The  varying  lengths  of  the  column,  which 
are  accurately  measured  in  the  different  positions, 
are  recorded,  and  indicate  the  variatioos  in  the 
calibre  of  the  tubes.  A  permanent  mark  is  made  at 
the  end,  as  at  the  beginning  of  the  calibration. 

It  will  be  seen,  that  if  the  spaces  successively 
occupied  by  the  mercury  be  divided  into  an  equal 
number  of  equal  parts,  any  one  of  these  parts  will 
indicate  a  corresponding  increase  of  volume,  although 
the  bore  of  the  tube  may  vary  in  its  diameter. 

The  required  dimensions  of  the  bulb  are  found, 
approximately,  by  weighing  a  measured  length  of 
the  mercurial  column,  and  computing  the  capacity 
of  the  bulb  from  the  known  expansion  of  mercury 
and  its  spedflc  gravity. 

The  bulb  may  be  formed  upon  the  tube  previous 
to  the  calibration,  or  afterwards  attached.  In  the 
former  case,  however,  the  thermometers  have  their 
scale  divided  after  the  determination  of  the  freez- 
ing and  boiling  points,  and  no  tubes  <;an  be  used 
except  such  as  are  found  to  be  approximately  perfect. 
In  the  latter  case,  the  arbitrary  scale,  as  marked  from 
the  caUlnation,  may  be  reduced  after  the  determi- 
nation of  the  fretmng  and  boiling  points  into  the 
Fahrenheit  scale,  by  the  application  of  a  simple 
algebraic  formula. 

The  freezing  point  is  determined  by  placing  the 
bulb  in  finely  pounded  ice,  from  which  the  -water  ia 
drained  away  os  i^  melts.  The  boiling  ^int  is 
obtained  by  placing  the  bulb  in  steam  having  the 
same  ela^tjfity  as  the  atmosphere— a  peculiar  appa- 
ratus, rt„,.iB«d  hy  Beguault,  being  generally  em- 
"loyeil  t^  jbe  purpose. 

■^       '^'^   -  jji  the  mercury,  a  smaB  reservoir  of 
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paper  or  glass  is  fixed  upon  the  upper  end  ul 
the  tube.  Heat  being  applied  to  the  bulb,  drives 
out  the  air  through  the  mercury,  the  latter,  as  suon 
as  the  bulb  is  allowed  to  cool,  descends  through 
the  tube,  being  forced  by  the  pressure  of  the  external 
atmosphere.  The  upper  end  of  the  tube  is  then 
heated  and  drawn  out,  ready  to  bo  sealed  hermeti- 
cally. The  mercury  is  then  boiled  in  the  bnlb,  to 
expel  all  trace  of  air,  and  while  it  is  in  a  state  of 
ebullition,  the  tube  is  sealed  by  directing  the  flame 
of  a  blowpipe  against  the  upper  cud,  which  fuses 
the  glass  and  closes  the  aperture. 

The  reader  muht  not  imagine  that  all  the  manipu- 
lations we  have  described  are  performed  on  all 
thermometers  in  a  perfect  and  accurate  manner. 
A  very  large  majority  of  these  instruments  in  com- 
mon use  are  entirely  worthless  for  any  scientific 
investigation,  although  they  furnish,  perhaps,  suffi- 
ciently accurate  indications  for  the  regulation  of 
the  temperature  of  apartments,  and  for  other  ordi- 
nary purposes. — Scientific  Amtriean. 


80IENTIFI0  BOOIETIES. 


SOCIETY  OF  ARTS,  EDINBURGH. 

AT  the  fourth  monthly  meeting  of  this  society,  Mr. 
D.  W.  Kemp  delivered  the  first  of  a  series  of 
lectures  on  "  Experimental  Chemistry."  In  intro- 
dncing  the  subject  he  said  be  had  often  been  impressed 
vith  the  value  of  the  advice  teadersd  in  that  extract 
bom  Montaigne's  Essays  which  prefaces  the  "  Corre- 
Bpoodenoe  "  colonuiB  in  the  eTer-inoreasingly-TolnablB 
Enolisb  Hechaicic,  and  bald  it  as  a  matter  to  be  de- 
plored that  the  oorrespondents  in  many  cases  seemed 
to  entirely  overlook  it,  and  benoe  indulged  in  fanny 
epistles  pregnant  with  "  froth"— not  even  the  creamy, 
healthy  troth  which  pieoedes  and  accompanies  the  flow 
of  gemal,  heart-iuapiring  liquid,  but  more,  nearly  re- 
sembling the  vapid  eSerrosceBce  bora  a  sick  man's 
o'er-laboured  stomach. 

Taming  to  the  subject  proper  the  lecturer  begaa  by 
remarking  that  the  chemistry  of  the  modems  is  but  the 
alchemy  of  the  ancients  in  a  farther  state  of  deTelop- 
ment.  That  whereas  the  ancients  had  diridud  all 
material  things  into  four  grand  divisions,  —  Fire, 
Air,  Earth,  and  Water,  ohemistty  in  these  days 
had  snb-dirided  those  into  upwards  of  sixty  simple 
bodies,  and,  what  is  of  mora  practical  ImportaBce,  bad 
shown  how  the  ranous  elements  may  be  best  turned  to 
advantage  in  the  vast  worksht^  of  m.nirinj  He  then 
referred  at  considerable  length  to  the  nomenclature 
and  notation  of  ohemistry,  explaining  and  illustrating 
by  experiment  the  differenoe  oetween  mechanical  ana 
chemical  elements  and  compounds.  Dnring  the  re. 
mainder  of  the  lecture  ha  confined  himself  solely  to  the 
gas  oxygen,  and  by  several  very  interesting  and  beau- 
tiful experiments  showed,  in  a  striking  manner,  its 
capabihties  of  supporting  oombustioo. 

The  lecture  was  listened  to  throughout  with  the  most 
rapt  attentiui,  and  at  the  dose  several  questions  were 
put  by  the  members,  some  of  which  were  answered  by 
Mr.  Kemp. 

It  was  annonneed  that  at  the  meeting  in  September 
the  president  wonld  deliver  an  address  co  "  The  Air  we 
Breathe." 

In  consequence  of  the  resignation  of  the  secretary, 
Hr.  C.  E.  Oordoa  was  appointed  to  that  pest  pn  int. 


THE  OBSERVINa  ASTRONOMICAL  SOCIETY. 

Hon.  Sec.— WoLLUi  F.  Diit>nso,  Ashley-rood, 
Bristol. 

Btport  9f  Ohtmv*Xiti*»  mait  ty  tk*  Untl^wt  ditring  the 
ptfiod/rom  Julf  7M  to  dufuit  6th,  1870,  melimve. 

Solas  PhenohesJL— Mr.  Thomas  O.  E.  Elgcr,  of 
Bedford,  reports  that  the  sun's  spots  observed  in  Jnly 
exceeded  in  number  those  recorded  during  the  previous 
month,  but  they  were,  with  a  few  exceptions,  small 
(less  than  30"  in  diameter),  and  although  pretty  equally 
diBtributed  between  tho  two  hemispheres,  those  to  the 
South  of  tho  son's  equator  presented  a  remarkable  con- 
trast both  in  type  and  size  to  those  observed  to  the 
north  of  it ;  tiie  former,  as  in  June,  included  some 
large  scattered  groups  and  moderately  sized  spots  of 
the  normal  class,  while  the  latter  coosistcd  chiefly  of 
solitaiy  specks,  without  pennmbrs,  and  cingters  ofmi- 
nntc  block  punctores,  which  frequently  assumed  very 

gotesqao  conflgnrations.  A  striking  feature  of  the 
rge  groups  obBerrod  during  the  early  part  of  the 
month  was  an  evident  tendency  either  to  dose  up,  or 
to  become  dissociated  upon  reaching  a  certain  position 
on  the  disc  about  halfway  between  the  E  limb  and  the 
centre.  On  the  SAth  one  of  the  largest  gronps  ob- 
served this  year  appeared  at  the  E  limb.  On  the  28th 
it  measured  nearly  6'  in  length,  and  consisted  of  a 
large  preceding  spot  1'  10'  in  diameter,  followed  by 
a  draggling  train  of  "wispy  "  peuumbrs,  enclosing 
sererol  small  spots.  Thk  group  dwindled  away 
very  rapidly  after  the  28th.  Another  large  spot, 
about  50'  in  diameter,  was  observed  from  July  ISth 
to  25th. 
Fresh  groups  observed  in  the  sun's  N.  hemisphere 

daring  July  = 9 

Ditto  ditto  S.  ditto  =  12 

Maximum  number  of  groups  on  disc  12  (Jnly  30, 5h. 

BOm.) 
Minimum  ditto  4  (July  28,  6h.  50m.) 

Mr.  Albert  P.  Holden,  of  London,  says: — "I  ob- 
served a  very  interesting  spot  on  June  21,  at  7  a.m. ; 
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the  penumbra  was  tmaijaaUy  pale,  and  the  umbra  of 
a    decided  light    brown   hae.    Four  darker  openings 
arranged  in  a  sqaare  vere  seen  in  the  umbra,  and 
vere  readily  observed  with  a  very  small  aperture.    A 
Tery  remarkable  circumstance  iu  connection  with  the 
sun's  spots  daring  the  last  two  mouths  has  been  their 
extremely  light  coloor.     The  light  brown  tints  of  the 
umbra  have  been  very  marked,  and  totally  different 
from  the  dark  hues  they  usually  present,  while  at  times 
the  pennmhrie  have  been  so  light  as  to  be  scarcely 
visible.     In  most  of  them,  however,  the  nucleus  (which 
is   ordinarily   so    difficult   to    detect)  has  been  very 
easily  seen,  as  in  the  case  of  the  foregoing  observation. 
This  fact  proves  the  phenomenon  seen  to.be  due  to  the 
actual  lightening  of  the  spots  themselves,  because  if  it 
were  merely  an  optical  or  atmospheric  effect  the  whole 
spot  would  be  lighter,  and  the  nucleus  would  be  quite  as 
difficult  to  detect  as  before.     It  is  probable  that  these 
appearances  may  be  a  necejsary  result  of  the  maximum 
of  suD'Spot  activity ,*aud  are  due  (as  suggested  by  Mr. 
liookyer)  to  the  thinness  of  the  solar  envelope  at  the 
present  time.     This  would  certainly  account  for  the 
light  hues  of  the  umbrie  and  penumbr»,  and  also  for 
the  frequency  aud  blackness    of  the  nucleus.     Mr. 
Henry  Onnestier,  Mandiester,  writes : — "  On  the  81st 
July,  from  2h.  15m.  to  8h.  (hn.,  while  looking  at  the 
sun  with  my  Sin.  refractor,  I  saw  a  beautiful  large 
cluster  of  spots  occupying  an  almost  central  position 
on  the  disc.     It  occurred  to  me  that  the  umbra  in  the 
largest  spot  appeared  more  dense  on  the  western  side. 
I  therefore  determined  to  examine  it  with  my  SJin. 
refractor.    I  did  so,  using  a  power  of  180.     The  resnlt 
was  that  it  resolved  itself  into  a  very  fine  nucleus 
of  a  somewhat  oval  shape.    After  making  myself  sure 
that  the  above  was  the  case,  I  examined  the  cluster 
generally  aud  was  struck  with  the  beautiful  appearance 
of  the  brighter  part  of  the  sun's  atmosphere.    A  very 
bright  stream   ran  across    the    cluster   iu  a  sig-zag 
direction,  separating  the  penumbra.      Some  parts  of 
this  stream,  and  particularly  the  upper  part,  appeared 
brighter  than  others,  presenting  a  very  mottled  ap- 
pearance."     Mr,    William    F.  Denning,    of    Bristol, 
observed  the  sun  withhis  Sin.  refractor,  July  14th,  from 
6h.  80m.to6h.  10m.;  he  noticed  nine|well-deilnednacui« 
on  .various  parts  of  the  disc.    A  pu'ticularly  large  and 
interesting  group  of  spots  was  visible  in  |tho  N.  hemi- 
sphere.   On  Jnly  22nd,  at  8  p.m.,  a  spot  was  observed 
in   the  same  hemisphere,  which  waa  divided  by  two 
bridges  of  light.     He  noticed  that  the  penumbra  was 
invaded  by  numerous  minute  lines  of  Ught,  and  that 
the  bridges  seemed  to  present  the  appearance  of  runiiinjr 
nitter.    This  observation  was  made  with  power  100  on 
s  lO^in.  reflector,  by  Browning. 

The  Lonab  Eclipsk  of  July  13. — The  Rev.  Ralph 
Prowde,  i  of  Northallerton,  Yorkshire,   observed  ttUs 
phenomenon,  and  has  sent  the  following : — I  observed 
the  eclipse  of  the  moon  on  the  12th,  but  the  only  thing 
remarkable  was  the  great  contrast  of  shade  between 
the  darker  and  brighter  penumbrn.     I  say  ptnumbra, 
for  I  suppose  the  real  nmbra  of  the  earth's  shadow  falls 
within  the  moon's  orbit.      The  darker  interior  cone  of 
shadows  obscured  the  edge  of  the  moon  and  the  objects 
on  its  surface  as  it  passed  over  them  almost  entirely, 
but  its  own  edge  did  not  seem  to  be  nearly  so  regularly 
round  as  the  lighter  enveloping  cone  of  shade."    The 
Rev.  S.  J.  Johnson,  of  Crediton,  reports :— "  I  had  a 
very  favonrable  view  of  the  lunar  eclipse.     The  sky 
was  clear  at  first,  with  a  small  amount  of  stratns  near 
the  horizon,    I  first  caught  sight  of  the  moon  at  8.41, 
but  it  was  8.49  before  it  got  dear  of  the  clouds.    I  paid 
particular  attention  to  the  degree  of  distinctien  with 
which  the  eclipse  portion  could  be  seen.  When  about  four 
digits  were  covered,  I  just  noticed  theeoppertiut  through 
the  telesoope.    1  fancy  this  would  be  a  little  sooner 
than  in  the  last  eclipse  I  observed  (September,  18(i7), 
but  in  that  of  October  4, 1865,  which  was  only  of  four 
digits,  the  copper  tint  was  very  decided  at  the  time  of 
the  greatest  obscuration.    When  about  six  digits,  or 
half  the  disc,  was  covered,  the  copper  colour  conld  be 
clearly  seen  with  the  naked  eye.    I  could  not  make  out 
any  particnUr  parts  of  the  moon's  surface  until  1.8B, 
when  I  noticed  the  more  tranquUlitatiM  and  the  man 
urenitalU  showing  with  beautiful  distinctness  through 
the  earth's  shadow  in  the  telescope.    A  few  minutes 
after  the  totality  was  attained,  I  was  struck  with  the 
obscurity  of  the  eastern  side  of  the  moon  being  so  much 
more  than  I  had  expected.     At  9.65  at  least  half  of  its 
surface  was  as  if  blotted  out,  even  when  seen  through 
the  telescope,  although  I  applied  two  different  powers— 
W  and  150°.    Three  of  the  k<u  at  the  western  side 
were  all  I  could  moke  out.     Possibly  a  thin  coating  of 
cirms  cloud  which  covered  all  the  sky  at  this  tune 
might  account  in  some  measure  for  the  invisibility  of 
the  moon.    By  lO.SO  this  had  entirely  cleared  away 
and  the  Milky  Way,  very  near  the  moon,  was  about  as 
distinct  as  it  usually  appears  on  a  dark  clear  night.   At 
this  period,  being  the  middle  of  the  eclipse,  the  upper 
portion  of  the  moon  was  the  invisible  part,  all  those 
regions  lying  round  the  margin  of  the  disc  being  alone 
to  be  seen  except  at  the  vertex  where  the  margin  itself 
was  not  discernible.    At  11.28  the  first  streak  of  light 
was  breaking  forth  at  the  eastern  edge.    At  11.45  the 
red  colour  was  nearly  gone  and  the  eclipsed  part  ap- 
peared of  a  grey  colour.    At  11.58  I  noticed  there  was 
no  trace  of  the  Milky  Way.    At  12.24  the  Innar  circle 
was  complete."    Mr.  Oliver  J,  Lodge,  of  Hanley,  re- 
ports that  "  the  colour  of  the  moon  during  the  totality 
was  of  a  most  peculiar  copper  hue,  giving  very  little 
Ught  indeed.    But  during  the  egress  of  the  shadow  it 
was  almost  as  white  and  silvery  as  it  usually  is,  although 
still  under  the  penumbra."    Mr.  Edmund  Neison,  of 
London,  says :— "  The  cok>ur  of  the  eclipsed  disc  was 
during  the  whole  time  a  dull  yellowish  olive  green, 
both  in  the  telescope  and  out,  but  was  never  dark 


was  fairly  above  the  fog  bonks,  Jrittarchut  was  quite 
distinct  as  a  bright  crater,  and  even  before  eleven 
Orimaldi  was  plainly  discernible."  At  Bristol,  Mr. 
William  F.  Denning  observed  the  phenomenon,  and 
remarks  that  even  at  the  time  of  totality  many  of  the 
most  conspicuous  objects  on  the  disc  were  distinctly 
visible.  The  copper  tint  was  also  very  evident.  During 
a  portion  of  the  time  the  moon  was  overcast  with 
clouds. 

VKsng.— Mr.  Henry  Ormestier,  of  Manchester,  ob- 
served this  planet  with  5Jin.  equatorial  refractor  on 
July  23,  at  5  a.m.  "  The  definition  was  excellent.  I 
observed  three  dusky  spots  on  the  disc,  one  of  which 
was  of  very  considerable  magnitude." 

Satob».— Mr.  H.  Michell  Whitlev,  of  Penarth, 
Truro,  writes :—"  July  7tb,  lOh.  llni.,  power  208'. 
The  ball  of  the  planet  dull  yellow  colour.  N.  equa- 
torial ruddy  belt  conspicuous,  and  another  of  sitme 
colour  between  it  and  pole;  pole  bluish  grey.  Edges 
of  disc  fainter  than  centre.  Sky  in  Ansie  much  blacker 
than  around  planet.  Crape  ring  across  boll  nearly  as 
dark  as  ball's  division,  pale  purple.  Crape  ring  very 
easy  in  Ansii^.     No  line  of  light  between  it  and  B." 

OccuLTiTioN.— Mr.  Joseph  C.  Lambert,  of  Sleaford, 
witnessed  the  occnltation  of  B.A.C.  6954,  on  July  10, 
aud  found  the  exact  time  of  disappearance  to  be  12h. 
40m.  4l8.  mean  time. 

Mktkohs.— Mr.  J.  C.  Lambert  "observed  a  very 
brilliant  meteor  at  Uh.  40m.,  Jnly  21.  Course  from  a 
little  below  y  Cassiopein  to  {  Persei.  Nucleus  appeared 
as  a  star  of  1-5  mag.,  tail  nearly  2'  long. ;  colour 
yellowish  white.  Duration  2  seconds.  During  the  time 
of  observation,  llh.  to  12h.  80m,  I  observed  no  less 
than  eleven  small  meteorites.  The  course  of  one  of  these 
was  from  e  Bootis  to  48  Corns  Berenices,  and  imme- 
diately afterward  one  from  a  little  below  48  Coma 
Berenices  to  ti  Bootis.  Could  this  have  been  one  and  the 
same  meteor  describing  an  arc?" 

Lunar  Obbebvationb.— Mr.  H.  Michel]  Whitley 
has  made  very  careful  observations  of  many  interest- 
ing lunar  objects,  and  the  results  he  has  obtainedhave 
been  sent  to  Mr.  W.  B.  Birt. 


LETTERS  TO  THE  EDITOR. 

[We  do  not  hold  ourselves  reimonsible  for  (he  opinions 
of  our  correspondents.  The  Editob  respectfully 
requests  that  all  communications  should  be  drawn 
up  as  briefly  as  possible.] 


a  more  complicated  matter  to  deal  with.  I  have  sot 
time  to  go  very  carefully  into  the  problem,  which  ii 
probably  one  of  some  difficulty ;  but  I  believe  it  will  be 
found  that  the  westerly  ball  will  have  slightly  the 
greatest  range, — for  this  reason,  that  the  horizoataf 
motion  is  greater  while  each  projectile  is  rising  than 
while  it  is  falling,  and  the  gain  of  the  ball  A  while  rising 
is  therefore  greater  than  the  gain  of  the  ball  B  while 
falling.  But  though  here  the  chief  effect  (I  expect) 
has  been  considered,  i.r.,  the  action  of  the  air's  rc«ist- 
ance  in  modifjiug  the  shape  of  the  trajectory,  yet  an 
effect  due  to  another  canse  has  not  been  taken  into 
account,— I  mean  the  fact  that  the  upper  regions  of 
air  are  carried  somewhat  more  swiftly  than  the  lover, 
being  at  a  greater  distance  from  the  earth's  centra. 
Owiag  to  this,  the  ball  (B)  which  is  fired  towards  the 
east  encounters  the  horizontal  resistance  due  to  its 
horizontal  velocity,  miniu  the  difference  between  the 
motion  of  a  point  at  the  earth's  surface,  aud  that  of  a 
point  considerably  above  the  earth's  surface  (at  the 
equator);  while  the  boll  (A)  fired  westward  encounters  the 
horizontal  resistance  due  to  the  sum  of  these  velocities. 
Combining  this  with  the  accepted  relation  between 
velocity  and  resistance,  we  can  form  an  estimate  of 
the  effect  of  this  cause  in  diminishing  the  range  of  the 
ball  A  as  compared  with  that  of  the  ball  B.  The 
balance  must  be  struck  between  this  effect  and  the 
former.  But  the  only  way  of  realy  deciding  the  ques- 
tion would  be  to  take  the  equations  of  motion,  and  at 
least  partially  integrate  them.  I  have  the  equations 
before  me,  but  I  do  not  like  their  look  by  any  means. 
RicHc.  A.  Pboctob. 

THE  mis  SIAPHaAQM. 
[•^59!  SiE,— In  reply  to  "Unit"  (query  4495),  1 
forward  a  sketch  of  the  only  pUn  known  to  me,  having 
never  seen  any  other.  Of  course  the  details  of  coo- 
struction  may  be  varied  indefinitely  to  suit  different 
purposes  and  posiUous.  It  consists  of  five  thin  metal 
leaves  pinned  on  to  a  back  plate,  on  which  a  loose  ring 
slides  by  means  of  slots  and  studs,  carrying  also  the 
studs  that  take  into  the  slots  in  the  tails  of  the  fire 
leaves.  Washers  must  be  provided  under  the  pins  of 
the  leaves  to  make  up  the  thickness  of  the  sliding  rina. 
The  entire  thickness  will  be  about  S-lfiin.,  and  it  « 
essential  that  the  broad  end  of  the  leaves  be  thin  in 
order  to  close  well. 


*«*  All  eomrannications  should  be  addressed  to  the 
Editob  of  the  Enolibb  Mechahic,  81,  Tavistock' 
street,  Coveat  Qarden,  W.C. 


All  Cheques  and  Post  Ofiice  Orders  to  be  made  pay- 
able to  J.  Passxoke  Edwabob. 


"I  woold  have  every  one  write  what  he  knows,  and 
as  much  as  he  knows,  but  no  more;  and  thot  not  Iu 
this  only,  but  In  all  other  subjects :  For  such  a  person 
may  have  some  particular  knowledge  aud  experience  of 
the  nature  of  such  a  person  or  such  a  fountain,  that  as 
to  other  things,  knows  no  more  than  what  everybody 
does,  and  yet  to  keep  a  clutter  with  this  little  pittance 
of  his,   will    nndetiake   to   write  the  whole  body   of 

Sbysicks:    a   vice  from  whence  great  inconveniences 
erive  their  originaL"— ifantaiyiK'i  fuayi. 


♦,'  Is  order  to  facilitate  reference,  correspondents 
when  speaking  of  any  Letter  previously  inserted  will 
oblige  by  mentioning  the  number  of  the  Letter,  as 
well  as  the  page  on  which  it  appears. 


THE  SATELLITES  OF  URANCS. 
[257]  Sir, — Sir  John  Herscbel  gives  elements  ac- 
cording with  Sir  William's  account.  Will  "  Etudiant" 
quote  Mr.  Lassell's  exact  words  ?  I  cannot  but  think 
there  is  some  misapprehension.  In  1851-2  the  deter- 
mination of  the  pUee  at  which  a  Uranian  satellite 
reached  its  greatest  elongation  would  be  a  matter  of 
extreme  difficulty,  since  the  apparent  path  of  the 
satellite,  so  long  after  the  Uranian  eiiuinoxes,  would  be 
an  ellipse  of  bat  moderate  eccoutricity.  The  difference 
of  apparent  distance  when  the  position-angle  of  Uranus 
was  187 1^  and  172J'  would  not  bo  great. 

RiCHD.  A.  Pboctor. 

CURIOUS  QUESTION. 

[258]  Sib,  —  The  circumstance  referred  to  bv 
"  M.  L.,"  (see  285  aud  286)  would  have  no  effect  on  the 
range,  whether  the  ball  were  fired  at  a  great  or  small 
angle  with  the  horizon,  and  to  whatever  height  we 
conceive  the  ball  to  rise,  unless  atmospheric  resist  - 
ance  bo  taken  into  account.  If  we  conceive  two  balls, 
A  and  B,  fired  from  n  point  on  the  equator  at  equal 
angles  of  elevation  and  with  equal  velocities,  one  due 
west,  the  other  due  east,  and  a  perpendicular  from  each 
extending  throughout  the  motion,  to  the  ground ;  then 
the  motion  of  A's  perpendicular  along  the  ground  will 
exceed  the  motion  of  B's,  while  the  balls  are  rising. 
And,  therefore,  if  A  and  B  could  be  suddenly  stopped 
at  the  one  moment  when  each  reached  its  highest 
point,  the  horizontal  range  of  A  would  be  fonnd  to  be 
greater  than  that  of  B      ~ 


o But  in  the  descent  these  con- 
ditions are  exactly  reversed,  and  at  the  moment  of 

^ .   .  .  -  ,.,•,.     ~ reaching  the  ground  A  would  be  as  far  to  the  west  of 

,~u£  w  P"™"'™?  o'  *•  oh'e'  markings  and    the  point  of  projection  as  B  to  the  east.    But  if  we 
crater,  being  seen.    From  10.44,  when  the  lunar  diw  |  take  into  account  the  resistance  of  the  air,  we  have 


The  "  Iris  Diaphragm  "  may  be  used  witb  great 
advantage  iu  telescopes,  in  photography,  and  is  es- 
pecially requisite  to  complete  the  illusion  of  dissolving 
views,  to  which  it  has  never  yet  been  applied.  Th» 
angular  motion  of  the  sliding  ring  may  be  effected  by 
hand,  by  lever,  or  for  slow  motion  by  an  endless  screw 
and  portion  of  a  worm  wheel.  That  motion  extends  to 
about  50'  or  00'.  Henky  W.  Revei.et. 


ALGOL. 
[260]  Sir, — I  would  suggest,  as  that  vety  interesting 
variable  star,  fi  Persei  "  Algol,"  is  eonvenWt  for  ob- 
servation in  the  evening,  that  "  F.R..\.S,"  or  other 
astronomical  contributors,  should  give  for  the  advantage 
of  amateurs  the  times  of  the  star's  variation,  which 
takes  place  every  third  day,  from  and  to  4th  magnitude . 
B.T. 
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THE  LINK  MOTION. 


ON  THE  LINK  MOTION.— Lkttbb  n. 

1361]  Snt,— Engineen  genenlly  tr^  to  get  in  long 
exoentric  rod«,  and  in  ordinary  looomotiTe  practice  the 
length  ot  the  rod  is  often  as  mach  as  twelve  times  the 
throw  of  the  excentric,  and  seldom  I  belieTe  leas  than 
ten  times ;  bnt  in  marine  screw  engines  and  in  some 
paddle-wheel  engines  they  are  compelled  throogh  want 
of  room  to  nee  very  short  rods,  and  lengths  of  five  or  six 
times  the  throw  are  common. 

In  designing  a  link  motion  the  first  things  to  be  con- 
sidered are  the  proportions  of  the  slide-ralre,  and  they 
are  of  course  determined  by  the  capacity  of  the  cylinder 
and  tbe  speed  of  the  piston.  Suppose  it  is  determined 
for  a  giTcn  engine  to  naTe  a  ralre  with  |in.  of  lap,  and 
4)in.  of  travel,  and  (in.  of  lead  in  fall  throw,  the  next 
things  to  be  determined  are  the  lengths  of  the  excentric 
rods  and  the  length  of  the  link.  Say  that  space  limits 
ns  to  a  8ft.  rod,  and  as  there  is  no  law  (or  the  length  of 
the  link  any  more  than  the  excentric  rod,  we  wul  set 
it  down  at  12in.  from  centre  to  centre  of  excentric  rod 
pins.  The  "  lines  "  of  this  motion  shonld  then  be  laid 
down  on  the  drawing  board  in  the  two  positions  shown 
in  Fig.  8.  Draw  the  main  centre  line  C  V  as  that  which 
panes  fliraagh  the  centres  of  the  crank  shaft  and 
valve.spindle ;  let  G  be  the  centre  of  the  crank  shaft, 
androond  it  draw  a  circle  41in.  diameter  for  the  path 
of  the  oentres  of  the  excentnce,  which  is  eqnal  to  their 
throw;  take  diametrically  opposite  points  F  and  B,  at 
right  angles  to  the  line  C  V,  as  the  temporary  positionB 
of  the  centres  of  the  forward  and  backward  excentrics ; 
draw  two  lines  H  and  K  parallel  to  the  main  centre 
line  and  at  eqnal  diitances  from  it,  and  let  them  be  the 
length  of  the  link  (ISin.)  aaonder.  Then  take  8ft.— 
the  length  of  tiie  excentric  rod — in  the  trammel ;  set 
one  leg  in  centre  F,  and  mark  with  1  the  point  of  inter- 
section of  the  other  leg  with  line  H,  and  with  i  its  in- 
tersection with  line  K.  Then  set  the  trammel  in 
centre  B,  and  marie  with  2  the  intersection  of  the  other 
leg  with  line  K,  and  with  8  it*  intersection  with  line  H. 
Again  set  one  leg  of  the  trammel  in  point  of  intersec- 
tion 1,  and  the  other  leg  wherever  it  oomea  on  main 
centre  line  C  V,  and  draw  the  arc  I,  2 ;  do  the  same 
with  point  of  intwnction  8,  and  draw  arc  8,  i.  These 
two  ares  are  the  tme  onrvation  of  the  link,  and  their 
distance  asnnder  is  the  amonnt  of  motion  cansed  by 
the  crossing  of  the  rods  :  in  the  present  case  it  is  Jin., 
•r  |io.  on  each  aide  of  the  point  M  D,  which  is  the 


•MOM  difUutee  of  the  centre  of  the  link  from  the  oentre  of 
the  erank  shaft,  and  the  centre  of  the  link  will  be  at  HD 
when  the  valve  is  at  the  middle  of  ifai  stroke,  covering 
the  ports  seven-eighths  of  an  inch  on  each  end.  For 
distinction  sake  let  na  call  these  two  positions  of  the 
link  tite  poHtioiu  o/  no  Uiwai  advanet. 

The  valveliaa  seven-eighths  of  an  inch  of  lap,  and  one- 
eighth  of  lead,  giving  lin.  for  the  lineal  advance  of  the 
excentrics.  Draw  line  L  A  lin.  from  centre  C  and  paral- 
lel to  F  B,  and  where  L  A  intersects  the  circle  at  F' 
and  B'  there  are  the  proper  positions  for  the  centres 
of  the  excentrics.  Once  more  take  the  trammel — still 
set  at  Sft. — and  place  one  leg  in  F',  and  mark  point  6 
where  the  other  leg  onts  line  H ;  do  the  same  with  point 
B',  and  mark  point  6  on  line  K  ;  draw  the  arc  S,  6  as 
before  directed,  and  there  we  have  the  position  of  the 
link  when  the  crank  ia  on  the  back  oentre  at  C.  The 
dotted  lines  show  the  positions  of  the  gearing  when  the 
crank  has  made  half  a  rerolntion,  and  arrived  at  the 
front  centre  at  C",  and  the  rods  have  crossed. 

It  will  be  seen  that  there  is  a  distance  of  32tn.  be- 
tween these  two  last  positions  of  the  link,  although  the 
lineal  advance  would  in  itself  aocount  for  only  lin. 
distance,  bnt  to  that  we  have  to  add  the  |in .  of  motion 
caused  by  the  crossing  of  the  rods,  making  altogether 
2]in.,  or  IJin.  on  each  side  of  the  "mean  distance 
point."  Bnt  the  valve  covers  the  port  only  {in.,  and 
therefore,  when  it  is  moved  1  j|in.  from  tliat  position  by 
the  link  it  mast  leave  the  port  {in.  open,  or  in  other 
words  there  is  {in.  of  lead  with  tbi<i  valve  motion  when 
the  link  is  in  "  middle  gear,"  and  only  Jin.  when  in 
"  full  throw  "  with  the  end  of  the  link  opposite  the 
valve-spindle. 

In  tUs  position,  Fig.  4,  the  forward  gear  excentric 
rod  is  exactly  opposite  the  valve  spindle,  which  there- 
fore derives  its  motion  exclasively  from  this  rod  for  the 
time  being.  The  apparatus  now  assumes  the  simple 
character  of  a  valve  driven  by  a  common  ttngle  exeentrie 
and  out  rod.  The  effect  of  the  crossing  of  the  rods  has 
entirely  disappeared  from  this  end,  but  it  remains  an- 
olteredat  the  centre  of  the  link,  and  is  doubled  at  the 
other  end.  This  is  plainly  shown  by  the  "  positiona  of 
no  lineal  advance  "  1,2,  8,  4,  which  are  coincident  at 
the  forward  gear  end,  {in.  asnnder  at  the  middle,  and 
liin.  asnnder  at  the  back  gear  end  of  the  link.  Bnt 
that  does  not  increase  the  total  motion  at  that  end, 
which  is  evor  »°*  always  equal  to  the  throw  of  the 
excentric   J/t'"*'"'"'^'"'^  ''"'  **'"  ^■"^"°  "^^' 


a>>oat "  that  end  of  the  link  having  double  the  vibra- 
tion," ftud  the  valve  has  the  exact  amountof  lead  ({in.) 
due  to  its  lap  and  the  lineal  advance ;  bnt  from  that 
position  the  lead  gradnally  increases  as  we  approach 
the  centre,  when  the  maximum  of  Jin.  is  attained,  tor 
there  the  whole  effect  of  the  crossing  of  the  rods  is 
felt.  Ot  conme  the  some  observations  apply  to  the 
other  half  of  the  link  when  the  rod  which  actuates  it 
is  placed  opposite  the  valve  spindle. 

Hitherto  I  have  spoken  only  of  that  arrangement  of 
link  motion  in  which  the  lead  is  frtater  in  "  middle 
gear  "  than  in  "  full  throw."  I  shall  now  glance  at 
that  arrangement  which  produces  a  contrary  effect  on 
the  lead,  making  it  Im  in  "  middle  gear."  This  is 
illustrated  in  Fig.  6.  In  this  figure  all  dimensions  are 
the  same  as  in  Figs.  3  and  4,  and  the  some  letters  of 
reference  are  common  to  both,  the  only  difference 
being  in  the  dupositiou  of  the  rods,  which  is  ct.ntrary 
to  that  of  8  and  4,  for  in  this  the  back  gear  rod  ia 
attached  to  the  upper  end  of  the  link  and  the  fore  gear 
rod  to  the  lower  end.  The  vibration  at  the  endt  of  the 
link  is  still  of  course  equal  to  the  throw  of  the  excentric, 
and  the  amonnt  of  motion  transmitted  to  the  valve  in 
fM  throw  the  same  as  in  Figs.  8  and  4  ;  bnt  the  motion 
at  the  centre  of  the  link  ii  considerably  reduced,  tor  it 
ie  now  only  l^in.  or  11-lGths  on  each  side  of  the 
"  mean  distance  point; "  but  the  valve  has  jin.  of  lap, 
and  wonld  require  to  move  that  much  on  each  side  of 
its  middle  position  before  itwoald  begin  to  nncover  the 
port  at  all ;  bnt  the  link  con  only  move  ll-16thg  on 
each  side  of  the  "  mean  distance  point,"  therefore  in 
this  arrangement  of  the  motion,  when  the  valve  has  {in 
of  lead  at  the  end  of  the  link  or  in  "  full  throw,"  it  it 
aetuaUt  S-ltilu  blimdat  tkt  ttnlre,  or  in  "  middle  gear," 
and  in  order  to  get  ith  of  lead  in  that  pontion,  we 
must  cause  the  centre  of  the  link  to  vibrate  2in.  (think 
of  that  Mr.  Harrison),  and  to  do  that  the  "  lineal 
advance  "  of  the  excentrice  mnst  be  increased  from  lin. 
a*  at  preaent  to  about  1  6-16in.,  shown  in  dot  lines,  and 
then  the  lead  of  the  valve  when  in  full  throw  will  be 
about  7-16in. 

Now  what  is  the  reason  of  all  thia?  Why  is  it  that 
in  Figs,  S  and  t  the  vibration  of  the  link  at  the  centre 
is  so  moch  greater  than  it  is  4n  Fig.  6,  the  lineal 
advance  and  every  other  dimeniion  remaining  eqnal  t 
The  crossing  of  the  rods  produces  a  similar  effect  in 
both  cases,  viz.,  jin.,  as  is  shown  by  the  "  positionB  of 
no  lineal  advance  "  1, 2, 8, 4,  and  does  not  account  for 
any  of  the  diflerenee,  and  we  must  therefore  seek  it 
elsewhere,  and  that  too  withont  going  into  the  geometiy 
or  trigonometry  of  the  ease,  for  which  I  know  the 
majority  of  yonr  praotieal  reader*  have  no  reliah 
(neither  have  I). 

Fig.  6,  is  just  a  portion  of  Fig.  8,  extracted  and 
laid  down  separately  for  sake  of  greater  distinctness. 
C  and  C"  show  the  cnuik  on  the  two  dead  centres ;  F' 
and  F"  are  the  corresponding  positions  of  the  centre 
of  the  forward  gear  excentric,  the  rod  of  which  is 
carried  to  the  ipptr  end  of  tht  link ;  and  between  these 
two  positions  of  the  end  of  the  excentric  rod  there  is 
a  space  of  S{in. ' 

Now  look  at  Fig.  7.  It  is  a  portion  of  Pig.  6,  "bow- 
ing the  forward  gear  rod  attached  to  the  Ioi«r»iido/«*« 
link.  In  this  case  there  is  a  space  of  only  IJin.  between 
the  two  positions  of  the  end  of  the  rod,  and  as  the  bock 
gear  rods  in  both  of  these  cases  perform  the  same  as 
the  forward  gear  rods,  there  is  no  necessity  to  show 
them  or  the  links,  and  the  figures  are  plainer  without 
them. 

The  alteration  of  the  lead  of  the  valve  is  a  ^vo 
defect  of  the  link  motion, — the  iM/Hiv  Hat  motion,  I 
mean,  such  as  we  have  been  considering  hitherto ;  but 
the  ttatUmarf  IMc  is  free  from  that  defect.  The  "  shift- 
ing link  "  i*  so  called  because  in  the  act  of  reversing  the 
engine  or  altering  the  grade  of  expansion,  the  link  is 
moved  up  or  down  by  the  reversing  lever  or  wheel,  as 
the  case  may  be;  bnt  the  "stationary  link,"  as  its  name 
implies,  is  a  fixture,  and  is  suspended  or  sustained  from 
some  fixed  point,  and  has  no  motion  except  that  im- 
parted by  the  excentrics.  The  reversing  lever  has 
no  connection  with  this  link,  but  the  engine  is  reversed 
or  expansion  altered  by  means  of  a  rod  called  the 
"  valve  spindle  connecting  rod  "  one  end  of  which  is 
jointed  to  the  head  of  the  valve  spindle,  and  the  other 
end  carries  the  slide  block,  which  fits  in  the  slot  of  the 
link.  The  reversing  lever  is  connected  with  this 
"  valve  spindle  connecting  rod  "  by  any  suitable  means, 
so  that  the  attendant  can  place  the  slide  block  to  work 
in  any  part  of  the  link,  either  for  reversing  or  expan- 
sive working. 

The  "  stationary  link,"  as  regards  its  curvature,  i» 
pUoed  the  reverse  way  to  the  "  shifting  link,"  for  it  is 
set  with  its  concave  side  towards  the  valve  spindle,  and 
the  radios  of  its  curvature  is  the  length  of  the  "valve 
spindle  oonneoting  rod,"  bnt  in  the  shifting  link 
motion  the  radius  of  the  link  is  the  length  of  the  ex- 
eentrie rod. 

The  (taUonary  link  motion  is  a  much  more  elegant 
and  scientific  piece  of  work  than  the  shifting  link,  and 
it  possesses  the  great  advantage  of  preserving  the  lead 
unaltered  in  all  paaHtons ;  bnt  it  has  not  come  into 
general  use,  owing  to  the  great  length  required  for  its 
proper  development, — a  length  altogether  out  of  the 
question  in  screw  boat  engines  or  looomotives. 

As  I  intend  to  liave  more  to  say  on  this  subject,  with 
your  permioiion,  in  future  letters,  I  shall  here  bring  it 
to  a  ooncloion  for  the  present,  hoping  that  Mr. 
Hartiion  may  benefit  by  what  I  have  written,  and  ae> 
quire  therefrom  some  eorrtct  knowledge  of  the  con- 
gtmction  and  working  of  the  "  link  motion,"  in  place 
of  the  erroneous  ideas,  the  absurd  crotchets,  and  the 
fantastie  notions  with  which  his  head  was  so  full  when 
he  wrote  his  notable  letters  in  No.  272,  page  853,  and 
in  No.  280,  page  471. 

liMEB  Bl8KSBTn.L>. 
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GAS. 


{•HVl]  Sib, — I  Dudoabtodly  invited  disrnssion,  not 
uboat  *'  gas  companios,  bnt  "  bow  to  reduce  oar  gfts 
billa,"  and  '*  improve  our  light);**  nor  do  I  complain  of 
fair  and  liouest  criticiBm.  '*  Sigma "  ia  far  too 
able  a  cheuii&t  for  me  to  attempt,  if  I  wished,  to  argue 
tht)  point  he  raises^  even  if  you  would  allow  your 
valuable  space  being  so  taken  up.  But  I  must  totally 
differ  a9  to  his  assertion  that  "  it  is  not  eren  trne  that 
the  illuminating  power  is  rednced  by  the  alleged  re- 
moval of  illaminatiDg  hydrocarbons  from  tbo  gad." 
Thia  is  a  bold  assertion  for  him  to  make,  and  is  also 
a  contradiction  in  itself.  He  admits,  farther  on*  that 
*^  some  of  the  light-giving  properties  of  the  gas  are  re- 
moved," because  the  gas  "  cannot  be  pnriflcd  without 
doing  no."  Other  choniLsts  differ  from  "Sigma"  on  thii 
point:  be  it  so  or  not,  my  word^i  are  conflimedby  "Si^- 
ma  "  himself,  and  while  other  towns  are  supplied  with 
far  richer  gas,  without  difficulty  being  cansed  from 
deposits  in  the  mains,  it  is  idle  to  tell  us  that  it  can't 
be  done  in  London  and  other  localities,  though  I  hope 
''Sigma"  will  believe  me  to  have  sntficient  common 
sense  not  to  expect  that  all  inland  towns  can  be 
economically  supplied  with  such  rich  gas  as  Aberdeen 
and  Glasgow. 

Your  readers  can  also  new  judge  as  to  '*  Sigma's  "  re- 
marlut  about  the  price  of  London  gas ;  he  first  told  as  it 
was  the  fault  of  the  consumers  ;  and  novhe  admits  that 
•!)»«  companies  pay  a  full  dividend  of  from  7  to  10  per 
cent,  and,  not  a  bonus  as  I  called  it,  but  "arrearsallowed 
by  law."  In  other  words,  the  price  is  kept  up  to  enable 
the  said  companies  to  divide  thiH  excess  of  profit,  to 
cover  their  previous  mismanagement  and  their  own 
*'  ruinous  competitions  1 1 " 
'  -A«- **  Sigma "  admits  Professor  Frankland  is  not  a 
*'  gftB  quack,'*  perhaps  you  will  kindly  allow  space  for 
the  accompanying  notice  of  that  gentleman's  lecture  on 
coal-gas,  Defore  the  Boyal  Institution  in  lbU7,  as  it 
will  show  your  readers  and  "  Sigma  "  that  what  has  been 
said  by  mu  is  not  all  **  senseless  gabble." 

Professor  Frankland  baid  that  he  had  jnat  had  the 
illuminating  power  of  the  gas  supplied  to  different  large 
towna  tested  by  the  standard  sperm  candles,  and  then 
held  written  and  signed  certificates  in  his  possession 
of  the  results  as  follows : — Berlin,  155  candles ;  Paris, 
12*8;  London,  12*1;' Vienna,  9*0;  Edinburgh,  28-0; 
Manchester,  22*0;  Liverpool,  22*0;  Glasgow,  280; 
Aberdeen, Uj'O  ;  Greenock,  28-u  ;  Hawick,  HOD;  Inver- 
ness, 250;  Pai&ley,  30-8;  Carlisle,  160 ;  Birmingham, 
150.  Thus  the  gas  supplied  to  Edinburgh  and  Glas- 
gow gives  more  than  twice  the  light  of  the  gas  provided 
for  London.  The  above  shows  the  average  light  given 
by  the  gas  famished  in  London ;  but,  in  porticalor  in- 
stances, it  only  equals  nine  candles.  The  gas  of  London 
also,  he  stated,  is  richer  than  it  ought  to  be  in  snlphnr 
compounds,  and  in  burning  gives  off  too  much  poisonoos 
Hulphurous  acid  and  other  gaseous  vapours  injarions  to 
health  and  property.  London  gas  is  now  worse  than  it 
was  many  years  ago,  although  the  methods  of  mann- 
factnre  have  been  cheapened  by  the  discoveries  of 
science,  all  now  inventions  in  this  direction  having  been 
eagerly  taken  up  by  the  gas  companies,  who,  so  far  as 
is  known,  have  not  adopted  a  single  invention  which 
would  benefit  the  consumer.  As  the  gas  is  damaging  to 
works  of  art  and  beauty,  the  public  should,  by  paying  a 
fair  prioe  for  it,  at  least  have  it  of  good  qnahty.  He 
conciDded  bj' saying,  "ir  ^h.^tld  hiiv4.<  iiti  illuiiuniaJLi^ 
power  of  twenty  caudle  ,  i<<  li>u  n-hich  i^u  giL-^  is  UL  for 
household  use." 

It  is  indeed  much  to  I .  n  '«Ti'tted  thfil  thoiw  wdfiiitilVc 
and  interesting  sabjec-  >  tiro  wt  di**Mi9VJ!il  iu  a  mute 
courteous  and  liberal  -i^innf,  wilhunt  Jridid^TLic  in 
personalities  and  dogma LLL^kM-nrUtiit*  aiiiiiiii4t|uui(4ttiunii 
«f  each  other's  words  and  intentions. 

Another  correspondent  takes  objection  to  the  experi- 
mental result  I  gave  of  the  improved  light  obtained  by 
the  very  crude  apparatus  described  in  No.  2ti3,  of  the 
8th  April,  but  I  must  explain  that  such  was  given  simply 
to  show  what  was  the  comparative  result  of  the  procotu 
with  the  same  burners,  pressure,  Ac.,  and  not  to  prove 
the  absolute  standard  of  light  obtainable.  When  that 
experiment  was  made,  I  was  living  where  we  were 
floppUed  with  wretched  gas,  at  6s.  per  1,000ft.,  which 
first  led  me  investigate  the  matter  and  devise  a  remedy. 
Where  I  am  now  living  we  have  ver>-  fair  goa,  but  I 
believe  there  is  no  law  fixing  the  standard  of  Ught  to  bo 
supplied  by  rural  or  provincial  gas  companies,  so  that 
*'  Sigma's  "  remarks  do  not  apply  to  such  coses. 

I  must  observe  that  what  has  been  said  by  *'  Sigma" 
and  also  by  **L.  M."  (p.  400,  No.  66),  abont  street 
lamps,  does  not  apply  to  our  domestic  gas  consump- 
tion.  "  Street  lamps  "  require  a  very  small  and  im- 
perfect carburetter  to  be  fixed  to  each  lamp,  and  not 
(as  in  a  honse)  only  one  apparatus  for  all  the  bamers. 
Dr.  Letheby's  official  report  on  the  experiment  dis- 
tinctly states  that  the  light  was  at  first  most  excellent, 
bnt  gradnally  fell  off,  and  caused  great  oomplaints,  in 
consequence  of  which  the  attempt  failed,  as  I  stated  in 
page  864. 

To  prove  that  this  is  not  tiie  ease  with  such  appa- 
ratas  aa  I  have  reoommended,  and  which  can  be  now 
obtained  at  moderate  prices,  I  subjoin  the  resolta  of 
the  last  year's  operation  of  the  one  I  have  used  for 
years,  which  X  designed  and  fitted  op  for  my  own 
Amusement  and  most  decided  advantage,  fer  it  only 
cost  aboatOs.,  and  saves  me  fully  25s.  a  year,  besides 
the  advantages  resulting  in  better  air  and  less  destmo- 
tion  to  property.  Not  (as  "  Lncidns  "  wishes  to  make 
out  that  I  state)  from  any  power  of  **  purifying"  in 
the  apparatus,  but  simply  such  as  is  due  to  the  reduced 
quantity  of  gas  consumed  to  obtain  the  reqoired 
power  of  light.  I  filled  the  carboretter  with  li  (^ons 
of  carboUne,  sp.  gravity  'TTD,  April,  1869,  and  found 
the  power  of  a  small  burner  (consuming  2ft.  of  gas  per 
iiour,  at  pressure  of  8-lOthB)  to  equal  to  6*5  candles. 


On  Ist  Angn&t,  lH70,  the  carburfttor  was  emptied, 
after  being  in  c<m.«tiiat  use  aud  untouched  for  sixteen 
mouths;  four  jtinU  of  tioid  remained,  sp.  gravity 
*785,  which  "^ttve  a  power  of  light,  with  the  laiM  burner 
and  consumption  per  hour,  equal  to  5'9  candles.  The 
carburetter  was  then  refilled,  including  the  reniduum 
above  mentioned,  when  the  power  of  the  light  was 
found  (all  exactly  as  before)  to  be  oiiaal  to  6*3  candles, 
an  iutorval  of  twenty-four  hours  being  allowed  between 
the  last  experiments. 

The  total  of  gas  oonsomod  in  sixteen  months  was 
K),000ft.  The  number  of  burners  in  daily  use  was 
three,  and  ocua^ionally  six,  with  two  small  gas  stoves, 
by  Phillips,  in  hall  and  bed-room,  in  winter  nights 
burning  5fl.  per  hour  of  gas,  which  was  not  car- 
bu  retted. 

Your  readers  can  therefore  judge  roughly  from  the 
above  what  advantage  there  is  to  be  obtained  in  the 
use  of  a  good  carburettor,  and  If  it  is  wished  I  shall  be 
happy  to  give  a  drawing  and  description  of  the  one  I 
use.  which  is  not  a  patent ;  and  as  I  have  given  yoa 
my  name,  rank,  and  address,  I  feel  confident  you  will 
not  imputo  any  improper  motive  in  all  I  have  written, 
which  I  thank  yon  heartily  for  allowing  to  appear  at 
soch  length  in  your  really  most  valuable  journal,  now 
a  manel  of  cheapness  and  interest.  C  D.  C. 


IRISH  MOSS  AND  COD-LIVER  OIL. 

[*2G31  Sis, — As  I  see  no  one  has  yet  replied  to  the 
inquiry  of  yoor  correspondent  about  Iritib  moss,  I  beg  to 
inform  him  that  it  is  a  kind  of  sea-weed  found  on  several 
parts  of  the  coast  of  Ireland,  whore  it  is  called  earriffrsH, 
and  it  can  be  obtained  at  almost  any  respectable 
druggist's  nnder  its  English  name.  When  dried  it  is 
picked  over,  and  the  finer  and  clearer  parts  are  kept 
for  medical  use,  while  the  darker  and  coarser  are  used 
for  feeding  pigs,  fur  which  purpose  it  is  largely  used 
in  many  places,  boiled  up  in  their  ordinary  food.  Its 
qualities  are  somewhat  similar  to  those  of  Iceland  moss 
and  isinglass,  bnt  it  has  the  advantage  over  the  former 
of  being  nearly  tasteless,  and  over  the  latter  of  having 
a  specific  action  on  the  Inngs,  which  makes  it  nearly  if 
not  qoite  oqoal  in  value  to  cod-liver  oil.  I  have  known 
several  cases  where  it  alone  has  effected  a  cure  after 
the  patient  had  been  supposed  to  be  in  hopeless  de- 
cline. The  manner  of  using  it  is  as  follows : — Take 
about  OS  much  of  the  dry  moss  as  will  fill  a  common 
teacup,  and  steep  it  overnight  in  cold  water,  which 
removes  most  of  the  marine  taste  which  belongs  to  it. 
In  the  morning  boil  this  just  ton  minutes  in  a  quart  of 
milk,  season  with  any  flavour  that  is  agreeable,  and 
when  cold  it  will  bo  found  a  strong  jelly,  like  blanc- 
mange, for  which,  if  carefully  made,  it  may  be  substi- 
tuted. It  may  be  made  with  water  as  well  as  with 
milk  for  variety,  and  is  particularly  beneficial  if  token 
in  the  morning  {mfltfd),  about  a  toocnpfol  at  a  time. 
Its  action  in  some  cases,  especially  when  there  is 
hemorrhage  from  the  lungs,  is  wonderful.  The  ordi- 
nary price  is  aboat  3d.  or  4d.  an  ounce,  which,  as  it  is 
very  light,  is  not  expensive ;  bnt  it  is  at  least  a  dozen 
times  what  it  ought  to  be.  A  few  years  since,  when  I 
was  living  at  Leeds,  I  was  able  to  procure  it  at  one  shop 
for  4d.  per  lb.,  while  the  dmggi^ts  were  selling  it  of  the 
same  quality  at  the  same  price  per  ounce.  If  your  cor- 
Tf^poTirlrTit  ■wboTTiuhr'?!  to  flnfl  p  ^nh^ttUnffi  fnr  onnl-liT-pr 
uii  vhUl  tij  thi4  I  half  u  hiUv  doubt  hv  ^iUiUu'ito  bt-iiu^t 


OUH  SIZE  AJCP  FORM. 

.'I'M  HiEi, — ^V'liili>  1  ^ijifrtt'  with,  ttif '"  iIanMt>nu'fi^!5 
Blacksmith "  as  to  the  prubabte  valsrgemont  of  the 
ENuLtflH  Mechai^ic  at  no  late  period,  I  differ  from  him 
as  to  the  increase  in  prict*,  for  this  reason,  that  many 
a  subscriber  who  cheerfully  pays  his  twopence  weekly 
now,  would,  even  for  the  some  paper  though  much  larger, 
begmdge  to  give  the  extra  penny ;  and  T  therefore  beg 
to  endorse  the  able  and  sensible  remarks  of  your  new 
correspondent  **  Hopeful,"  as  to  an  increased  circula- 
tion, which  I  am  sangninc  enough  to  think  could  easily 
be  carried  into  effect  were  each  of  your  present  snb- 
Bcribers  to  nse  bnt  a  little  exertion,  and  exhibit  your 
most  valuable  joomal  to  their  friends,  fellow- workmen, 
and  ncquaintances  ;  for  it  needs  no  puffing,  aud  only 
requires  to  be  seen  and  read  to  be  appreciated.  Yonr 
efforts  in  the  cause  of  science  ana  information  on 
genertU  subjects  are  deserving  of  the  highest  praise, 
and  it  is  only  bat  right  that  yoor  noble  venture  should 
prove  a  pecuniary  success. 

J.  B.  COCKBURN. 


TELESCOPIC. 

[265]  SiE, — Permit  me  to  inform  your  correspon- 
dent "Raymond,*'  (4534,  p.  527),  that  the  plan  he 
proposes  for  combining  an  object-glass  would  be  quite 
erroneous.  A  plano-convex  lens  of  flint,  in  combi- 
nation with  a  crown  lens  of  the  same  form,  would  only 
tend  to  increiuet  and  not  correct,  the  chromatic  dis- 
persion, while  the  spherical  aberration  would  remain 
almost  the  same.  The  theorv  of  the  achromatic  object- 
glass  consists  in  correcting  the  dispersive  power  of  the 
convex  crown  lens,  by  using  a  concat*«  lens  of  higher 
dispersive  power  but  shallower  curvature;  and  so  the 
opposite  tendency  of  one  counteracts  the  opposite 
tendency  of  the  other.  If  "Raymond"  seriously 
thinks  of  attempting  an  achromatic  O.  G.,  he  had 
better  examine  one  first,  and  seek  to  discover  the 
reason  for  working  the  four  sarfaces  to  different 
curvatures.  Plano-convex  lenses,  when  largo,  are 
objectionable  on  account  of  the  greater  difficulty  of 
working  a  plane  than  a  cnn'od  surface.  Again,  the 
process  of  poraboUzing  is  required  only /or  refieeUns; 


the  surfaces  of  an  object-glasa  are  all  supposed  to  be 
spherical,  the  spherical  aberration  being  removed  bv 
the  concave  form  of  the  flint  lens.  As  to  the  suitability 
of  my  machine — to  which  "Raymond"  refers — for 
working  the  lenses  of  an  object-glass  there  is  not  the 
slightest  doubt,  and  any  objeot-gUss  can  be  tested  by 
the  same  process  that  I  have  described  for  specnlsi, 
the  only  difference  in  method  being  that  the  test^bar 
should  merely  be  a  narrow  strip  of  paper  made  to 
adhere  to  the  surface  of  the  object-glass  while  tmtin^. 
As  to  the  qacry  of  A.  Viliite,  on  the  same  pa^^e,  I 
believe  the  drawback  he  wonld  find  would  be  a  wont 
of  good  definition,  which  wonld  be  equally  as  notice- 
able in  his  proposal  as  in  the  "  Herwhelian  "  form  of 
telescope,  and  which,  when  osing  high  powers,  would 
be  simply  intolerable ;  such  an  arrangement  mi^ht. 
however,  be  made  juat  toUrabU  by  making  the  focal 
length  of  the  speculum  unusually  long  for  its  aperture 
and  using  only  moderate  powers.  The  mischief  ariaen, 
of  coarse,  from  the  obliqui^  of  the  cone  of  reflected 
rays  with  respect  to  the  incident  ra>^,  the  axial  lines 
of  which  should  exactly  coincide  with  each  other  to 
secure  the  best  definition ;  this  necessitates  the  central 
position  of  the  plane,  and  this  form,  commonly  called 
the  **  Newtonian,"  undoubtedly  maintains  its  su- 
periority against  all  others.  W.  Pubjoss. 


READINGS  FROM  THE  GLOBES,— X. 

['i66]     Bib, — On  the  torrestrial  globes,  besides  the 
map  of  the  world,  there  is  placed  a  figure  extending  an 
eqnal  distance  on  each  Kideof  the  equator,  and  reaching  si 
far  as  *23i '  latitude,  to  this  figure  has  been  given  the  nans 
of  Analemma,  though  it  is,  in  fact,  nothing  more  than  the 
names  of  the  twelve  months  with  the  number  of  days  in 
each  month,  and  so  arranged  as  to  correspond  with  the 
son's  place  on  each  side  of  the  equinoctial.    Thus,  for 
instance,  the  2lBt  March  and  the  2(>th  ^pt.  are  plaoed  on 
the  equinoctial  line,  and  come  under  that  part  of  the 
brass  meridian  which  Is  marked  0,  and  this  serves  to 
show  that  on  those  two  days  of  the  year  the  sun  has  no 
declination.  At  the  northern  extremity  of  the  Analemma 
is  June  21st,  and  this  is  made  to  correspond  with  231"^ 
North  Declination,  and  in  like  manner  the  sonthem  ex- 
tremity is  marked  December  2lHt,  and  comes  under  23  j  ' 
S.D.    The  intermediate  divisions  or  gradations  beio^ 
made'to  correspond  with  the  different  declinations  of 
the  sun.  Now  this  is  a  most  ingeniooi  and  easy  method  of 
giving  at  a  glance  the  explanation  of  many  of  the  most 
important  phenomena  in  mathematical  geography,  and 
the  uses  of  this  figure  are  varied  and  most  important. 
Numerous  problems  may  be  answered  instantaneously, 
if  we  only  know  the  principle  on  which  the  Analemma 
is  constructed  ;  as,  for  instance,  the  sun's  declination, 
in  what  latitude  he  is  vertical  and  on  what  days,  the 
time  of  his  rising  and  setting,  the  duration  of  twilight, 
and  his  meridian  altitude  ;  so  that  the  Analemma  is  one 
of  the  most  usefal  figures  on  the  globe.    In  the  present 
instance  we  shall  see  its  utility  in  finding  the  length  of 
the  longest  days  in    the  frigid   zones.     Geographers 
have  found  it  convenient  to  diride  this  port  inUi  spaces 
corresponding  with  the  length  of  time  the  son  is  above 
the  horizon— as,  for  instance,  where  the  lonjrest  day  is 
one  month  long,  where  it  is  two  months  long,  and  so  on^ 
until  it  reaches  six  months  long.     Now  as  the  sun  can 
ahineover  half  theelobe  only  at  once,  and  as  the  earth 
ruUtf-Sftt  Uipjji'Lv  of  the  places  in  the  frigid 

zoiJt.  in  Uis«a«iv^  >  ear,  will  never  go  below  the 

hori£oa  Al  III*  Sterol    i         dx  months,  23 i'  from  it  one 
moiiLk,  and  flfcttii  *  reaaing  in  the  intermcdiato 

ipiit-ea  till  ISm  pol^  bed.    When  the  sun  has  5" 

[Irdinatkm*  ih*>**  -  .  •' of  the  pole  will  have  con- 
jitantday;  n  !:■  n  l"  nUnlniation, those  withia  10  of  the 
pole  will  have  constant  day  ;  cons&^nentiy  the  nearer 
any  place  is  to  the  pole  the  longer  will  the  sun  be  above 
the  horizon.  To  find,  then,  the  number  of  days  daring 
which  this  is  the  case,  we  have  only  to  look  on  the  Ana- 
lemma, corresponding  with  the  degree  of  the  sun's 
declination  and  the  co-latitude,  which,  in  this  example, 
will  be  the  same,  and  wc  shall  find  what  wc  require. 
When  his  declination  is  high,  the  ecliptic  and  the  tropic 
of  Cancer  on  the  globe  nearly  coincide,  so  that  the  space 
where  the  day  is  one  month  long  is  within  a  narrow 
strip  measuring  only  40',  but  the  second  strip  is  wider, 
being  2^  15',  the  strips  gradually  increasing  in  width 
until  the  last,  which  is  7^  wide.  In  Nova  Zembla, 
whose  latitude  extends  from  69°  to  7a^,  the  inhabitants 
of  the  most  northemli'  part  will  begin  to  see  the  sob. 
not  taVing  any  account  of  refraction,  when  his  decli- 
nation reaches  their  co-latitude,  that  is  12%  audlooking 
on  the  Analemma,  underneath  12%  we  shall  find  th«y 
will  see  him  from  April  19th  to  August  28th,  or  181 
days ;  whereas  the  southern  extremity,  whose  latitude  u 
69",  will  begin  to  see  the  sun  above  the  horizon  without 
setting,  when  his  declination  is  21".  As,  therefore, 
during  six  months  of  the  year  these  strips  or  bdto 
have  a  length  of  sunlight  varying  from  one  month 
to  six  months,  so  when  the  sun  is  in  the  oppoeite 
declination  they  must  have  their  nights  vaijing 
in  like  manner.  But  there  is  this  to  be  con- 
sidered with  reference  to  the  absence  of  the  sn^, 
thatitcannot  be  actually  called  night,  for  as  twilight 
lasts  until  the  sun  gets  18°  below  the  horizon,  and  re- 
fraction also  raises  a  heavenly  body  when  near  the 
horizon,  it  will  be  necessary  to  see  how  long  it  takes 
the  sun  to  reach  lb'  below  the  horizon,  and  then  we 
shall  find  that,  although  deprived  of  the  sun's  rays. 
these  places  are  not  without  some  compensation  tor 
his  absence — for  twilight,  refraction,  the  moon,  and 
the  aurora  borealis  will  do  their  best  to  impart  some 
kind  of  cheer  to  the  inhabitants  of  these  benighted 
regions,  \Mien,  then,  the  sun  reaches  Vs"  south  decli- 
nation twilight  will  cease  at  the  N.P..  but  this  doclina- 
nation  he  will  not  reach  till  about  the  middle  of  N  o- 
vember,  and  will  reach  it  again  before  the  end    of 
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laury,  and  daring  that  interral  of  two  montlu  tha 
L  uiiHt  neceasarily  be  above  the  horizon  Borne  part 
im  tiuie,  and  if  it  affords  no  warmth  it  will  at  least 
id.  Ugbt.  The  intermediate  strips  or  belts,  how- 
,  will  novor  be  totally  deprived  of  twilight,  be- 
le  oalv  those  places  within  Si'  of  the  polo  will  be 
ibid  state.  Again,  in  the  temperate  zones  the 
kdsu-y  line  where  plaoes  can  have  no  twilight  all 
[a  is  48|^  north  and  south  latitsdes,  and  this  is 
nrtdunod  in  this  way : — As  the  greatest  declination 
>4  ,  if  we  add  to  this  IS^,  the  extent  of  twilight,  we 
tt  Uavo  411'  aa  the  distance  from  the  piole  of  all 
t^A  which  enjoy  this  boon  in  the  sammer  time ;  con* 
Kently.  by  sobtracting  this  from  90>,  we  shall  have 
°  OM  the  parallel  where  twiUght  all  night  ceases— 
ft  io,  only  those  places  whose  latitades  exceed  Qaebec 
Bio  weateru  hemisphere,  or  Paris  and  Vienna  in  the 
item,  ean  have  twilight  all  night.  With  respect  to 
I  sooth  polar  regions,  the  poets  of  antiqnity  (see 
JtoorgicB,"  Book  I.  line  241,  Sic.)  oonld  offer  conjee- 
rea  only,  assigning  to  them  the  abodes  of  the  in- 
nuUs  and  the  presence  of  perpetual  night;  bat 
odern  sciuncecan  oiler  reasons  why  the  sooth  polar 
0ious  should  be  enlightened  daring  their  night  in  the 
an&  manner  as  their  antipodes,  and  regards  sneh 
laertiona  as  arising  from  the  defective  knowledge  of 
ae  anviunta  on  these  points,  and  as  embellishments  for 
Jieii'  &UO  poetry.  _ 

T.  6.  H. 


HEIGHT  OF  CLOUDS. 
[267]     Sib,— Boyle's  qnotations  of  certain  obaarra- 
tions  of  a  small  lueid  eloud  near  the  zenith  of  Tonloose, 
between  eleven  and  twelve  o'clock  p.m.,  on  a  dear 
Qvening  in  Aogost,  is  deficient  of  date,  so  that  the  most 
Important  element  of  an  explanation,  viz.,  the  age  and 
position  of  the  moon,  is  wanting.    The  moon  might 
have  been  «o  near  the  horizon  as  to  illuminate  Tapoor 
in  the  higher  region  of  the  aim  osphere,  while  a  Uttle 
nimotioed  bank  of  dond,  about  the  point  of  her  rising, 
wonld  give  the  general  appearance  of  a  moonless  night. 
With  yonr  kind  permission  I  will  here  place  on  record 
my  own  observations  of  a  similar  phenomenon  at  nine 
o'clock  p.m.,  on  26th  Oct.,  188U,  in  latitude  55"  *B' 
North,  longitode  4-'  0'  West,  the  moon  in  the  aist  day 
of  her  age,  and  deelinatiou  iiO^  63'  North,  being  E.N.B., 
near  the  horizon,  bat  above  it,  and  partially  obscured 
by  clouds,  giving  the  appearance  of  a  moonless  sky. 
The  sky  had  the  general  appearance  of  being  cloudless, 
as  the  stars  shone  tolerably  bright,  except  here  and 
there  near  the  horizon,  which  was  irregalar  in  its  out- 
line, partly  from  clouds  and  partly  from  nndulations 
of  the  ground.    On  going  oat  of  doors  I  felt  as  though 
1  was  eye-witness  to  some  supernatural  phenomenon. 
A  zone  of  light,  stretching  across  the  sky  bom  near  the 
east  to  ni-ar  the  west,  and  passing  a  very  few  degrees 
south  of  the  zenith,  met  my  eye.    Its/orm  was  that  of 
a  rainbow,  bat  as  Uiere  were  no  rain-clouds  visible  and 
the  sun  far  below  the  horizon, .  and  as  the  bow  was 
without  prismatic  colours,  its  origin  eoold  be  in  no  way 
connected  with  rainfall.    Its  outline  was  as  distinct  as 
that  of  any  rainbow  could  possibly  be,  and  it  had  none 
of  those  twinkling  motions  which  are  characteristic  of 
the  aurora.  How  long  it  had  been  formed  before  I  saw 
it  1  cannot  say,  but  it  continued  folly  half  an  hour 

Suite  distinct,  and  gradually  faded  away.  I  concluded 
lies,  and  I  am  of  the  same  opinion  still,  that  it  was 
the  moon's  light,  reflected  from  vapour  in  the  upper 
regions,  so  disposed  in  the  atmosphere  as  to  present 
to  my  eye  the  form  of  a  semicircolar  bow  of  light  in  a 
Aj  only  faintly  illuminated  by  the  moon. 

J.  BTEEt. 


HOBSE  POWEB. 

[268]  Sib, — I  should  be  much  obliged  by  a  reply 
to  the  follawing : — 

HoBBE  Power. — 1.  Given  a  vertical  semi-portable 
fire-tube  boiler,  with  internal  fire-box  and  vertical  flre- 
tnbes,  itt.  high,  1ft.  8iu.  in  diameter  ;  firebox  1ft.  Sin. 
high  {between  furnace  bars  and  crown  of  fire-box),  by 
1ft.  Sin.  diameter,  7  fire  tubes  1ft.  llin.  long  by  2iin. 
ontsida  diameter ;  water  in  boiler  lOin.  deep  over  crown 
of  fire-box  and  surrounding  vertical  sides  of  same, 
^ving  <a  oil,  indndiug  snrfaoe  of  tubes  above  water 
hne,  a  total  surhtce  exposed  to  fire  and  heated  gases  of 
about  U  square  feet.  Draught  by  a  chimney  ISft 
'high.  Feed  supplied  to  boiler  at  about  50".  Coals  of 
good  quality.    Hequired : — 

(s)  Quantity  of  steam  of  601bs.  pressure  (76  from  a 

vacuum)  obtainable  from  this  boiler  ptr  hour  I 
(6)  If  the  tube  surface  abooe  water  line  is  as  effec- 
tive as  that  below  in  the  way  of  producing  steam  ? 
And, 
ie)  If  a  greater  quantity  of  steam  wonld  be  made 
sad  Juno  auick  mart  by  raising  the  water  line  to 
ISm.  above  crown  of  fire-box  i 
2.  Bequired  ahio  to  know,  if  for  this  quantity  of 
steam  (tab.  1  a)  anon-condensing  enguie  of  8jin.  dia- 
meter of  cylinder  and  Tin.  stroke,  with  common  slide 
valve  cittug  off  at  (say)  jth  stroke,  is  suitable ;  and 
what  woold  be  the  froper  velocit)  of  pitton,  or  number 
of  singje  strokes  per  miuati^,  in  order  to  correspond 
with  tiesm  supply  from  boiler  (as  above) ;  and  what 
would  be  the  tktorttie,  and  what  the  r<ai  or  tfcetioe 
horse  power  thus  dovdoped, — presuming  apon  a  general 
good  nnish  of  oil  working  parts. 

1  Uiiiik  practical  repUcii  to  practical  inquiries  of  this 
wrt  would  be  of  great  senico  to  many  seeking  informa- 
ttoo  throDgh  your  widu-i^pread  and  highly-instructive 
joomsl,  and  hope,  thoruforu,  they  will  be  forthcoming 
from  those  of  your  corrcHpnudtutii  so  well  able  to  deal 
with  inTeatigatioQs  of  this  kind. 

A.  W.  K. 


I80METBICAL. 

[269]  Bib,— I  wish  to  draw  the  attention  of  "  Iso- 
metros "  to  the  circnmstaaee  that  your  engraver  has 
reduced  my  drawing  (p.  524)  to  make  it  fit  your 
colomns,  and  cnrionaly  enough  just  suffidcntly  to  make 
the  line  A  O  in  Fig.  2  measure  lin.,  whereas  the  pro- 
jection of  that  line — viz.,  A  O  in  Fig.  1 — is  describM  in 
the  text  as  lin.  long,  which,  without  this  explanation, 
wonld  make  it  appear  that  I  had  overlooked  bia  re- 
quirements under  the  N.  B.  in  his  query  on  p.  478. 

J.  K.P. 


KtKLD  BOILER  AND  PBIMING- 

[270]  Sib,— Will  some  of  my  brother  readers  kindly 
advise  me  in  the  following  difficulty? — Amongst 
several  of  the  same  class,  and  of  like  and  smaller  sizes, 
I  have  a  vertical  semi-portable  boiler,  constructed  on 
the  "  Field  "  prindple,  of  the  following  dimensions : — 
Shell,  lift.  2in.  high  by  6ft.  7in.  outside  diameter ;  fire- 
box (with  water  space  all  around  of  6in.),  6ft.  2in.  high 
by  6ft.  7in.  diameter ;  49  Field  tubes  8ft.  7in.  long,  and 
1U7  do.  Sft.  ll^in.  long,  2Jin.  outside  diameter ;  total 
heating  surface,  691i  square  feet ;  nominal  power 
of  boiler,  60  horses ;  working  steam  pressure,  761b. 
per  square  inch  ;  depth  of  water  over  fire-box  crown, 
l8in. ;  steam  space,  Sft.  6in.  high ;  smoke  uptake  pipe 
passing  vertically  up  through  steam  spaoe;  draught 
very  brisk ;  steam  to  engine  taken  off  dose  to  top  of 
boiler  by  half-drde  4in.  pipe,  having  long  slots  on 
apper  half  of  sarfaoe  about  ^in.  broad  by  2in.  long 
each ;  feed  eaters  cold  Bear  bottom  of  boiler,  and  is 
seemingly  pure  and  quite  dear. 

Now,  although  other  bailers  of  like  eonstraction  and 
proportions  work  satisfactorily,  this  one  primet  so  very 
nadl^  that,  with  otherwise  efficient  feed  pump  full  on, 
it  is  impossible  to  keep  the  proper  levd  of  water  in  the 
boiler,  besides  which  Uie  safety  of  the  engine  is  endan- 
gered by  the  presence  of  water  in  the  cylinder,  I  want 
to  know  what  measures  should  be  taken  to  prevent,  or, 
at  least,  to  reduce,  the  excessive  priming  iu  this  instance, 
and  an  explanation  of  the  probable  cause — taking  into 
consideration  that  in  other  similar  cases  it  is  not  found 
to  occur.  Can  it  be  owing  to  the  possible  unfitness  of 
feed  water,  and  would  heating  same  to  near  boiling- 
point  before  using  as  feed  affect  the  case  ?  Oris  steam 
made  too  rapidly,  or  steam  Kpace  too  small;  or  is, 
finally,  the  method  described  of  taking  off  the  steam 
unsuitable  and  open  to  improvement  ?  Early  advice 
on  this  to  me  important  sabject  would  much  obUgo. 
A  WOBKIHO  Enoinkke. 

P.S.— In  my  last  query.  No.  4618, 1  note  mistakes  on 
the  part  of  the  printer.  The  algebraical  signs  of 
foMuda  No.  1  shomd  be  explained  thus : — n  the  theo- 
retto  H.P.  ({.«.,  hecae  power) ;  /  the  area  of  piston  in 
sqBsrs  indies.  Then,  again,  further  on,  B  is  used  in- 
stead M  E.P.  (horse  power).  In  query  8,  H.P.  (horse 
power)  is  also  to  be  understood  by  B,  wrongly  printed, 
and  the  words  within  the  first  brackets  of  this  query 
should  be  (high  and  low  pressure).  Then,  again,  the 
words  "  as  indicated  by  an  open  mercurial "  wants  the 
the  concluding  word  "gauge"  and  the  right-hand 
bracket.  In  the  place  of  "cylinder  respectivdy,"  it 
should  be  read  "  cylinders  respectively." 


THE  NATURE  AND  CAUSE  OF  LIGHT. 

[271]  Sib, — ^Being  profoundly  ignorantof  the  nature 
of  light— vidt  Mr.  Proctor's  letter,  p.  347 — ^perhaps  he 
will  kindly  explain  the  cause  of  two  curious  photo- 
graphic  phenomena.  If  I  take  a  sensitised  coUodion 
plate,  and  cover  it  with  orange-yellow  glass,  exposure 
to  the  action  of  strong  light  has  no  effect.  But  if  it  is 
previously  impressed  with  a  latent  image,  then  such 
an  ex^oMre  not  only  destroys  the  impression,  but  the 
plate  IS  fogged  all  over.  Again,  if  I  take  four  pictures, 
one  after  the  other,  on  different  portions  of  the  same 
plate,  I  find  the  last  exposed  requires  nearly  double  the 
time  of  the  first. 

As  Mr.  Proctor  thoroughly  uaderstands  this  subject, 
I  shall  esteem  it  a  favour  if  he  wiU  enlighten  my  igno- 
rance of  the  cause  of  these  effects.  With  reference  to 
the  zodiacal  light,  I  tanded  there  was  another  view,  in 
addition  to  those  described  by  Mr.  Proctor,  which  shows 
it  to  be  a  phenomenon  pertaining  to  our  own  atmo- 
sphere. Being  so  densely  ignorant,  my  ideas  are,  bow- 
ever,  worthy  of  no  consideration.  T.  A. 


EMIGRA-nON. 

[279]  Snt, — Obviously  the  aim  of  all  thoughtful 
men  at  the  present  moment  should  be  to  keep  the  sub 
jeot  of  emigration  as  much  as  possible  in  the  back 
ground.  'The  disturbances  on  the  Continent  have 
created  work  for  the  unemployed.  Our  arsenals  and 
dockyards  again  team  with  life  and  activity;  the 
harvest  requires  labourers  ;  the  drain  of  German  and 
French  subjects  from  our  shores  causes  vacandes 
in  our  warehouses  which  must,  if  not  permanently,  at 
least  temporarily  be  filled  up.  Being  impressed  with 
these  ideas,  my  intention  was  to  refrain,  for  the  present 
at  least,  from  giving  vent  to  thoughts  upon  the  sub- 
ject. However,  theletter  of  "  D.  O."  raises  questions 
which  deserve  consideration.  Candidly,  I  cannot  com- 
mend the  author  of  that  letter  for  his  thoughtfulnesa 
or  knowledge  of  his  subject.  How  am  I  to  understand 
such  phrases  as  "  I  would  advise  uono  to  go  who  have 
not  had  some  experience  as  practical  farmers,  at,"  4c., 
and  "  this  would  in  no  way  exclude  such  mechanics  as 
smiths,"  4„  U  the  advice  given  were  followed,  viz., 
that  a/«,.Jl.  mM,  and  earpenUr  should  emigrate  in 
batches  ^^tb^''^  emigration  would  soon  be  stopped 


from  the  want  of  practical  farmers.  Again,  as  a  rule, 
it  is  not  the  last-mentioned  class  who  emigrate,  or  who 
benefit  to  any  great  extent  by  emigrating.  Further, 
pausing  at  his  declamation  against  Canadian  seasons 
and  hardships,  is  it  not  a  fact  that  the  American  vintcr 
and  mtmmer  are  also  extremes  ?  Is  Western  America  a 
panacea  for  all  the  evils  under  the  sun  ?  The  prairie,  I 
suppose,  offers  no  hardships,  it  is  well  intersected  by 
good  roads,  comfortable  houses  may  there  be  found  in 
medium  qnantitiee,  ttater  may  at  all  times  be  obtained, 
the  Red  Indian  never  interferes  with  the  pioneer; 
in  fact,  such  a  beantifal  picture  does  "D.  G."  infer, 
that  one  would  suppose  the  only  necessary  act  for  a 
poor  mechanic  to  do  in  order  to  gain  comfort  and 
competency  is  to  accept  advice,  grutuitoosly  and  sen- 
tentiously  given,  but,  unfortunately,  lacking  (he  most 
essential  quality  of  correctness.  How  does  it  hf^ipen. 
if  American  railway  prospectuses  are  so  genuine,  that 
there  exists  so  much  fear  regarding  the  flowery  sen- 
tences they  eontain,  and  so  many  who  atale  they  hate 
been  deceived  by  them  t 

Let  not  the  emigrant  be  deodved,  whether  he  visits 
Canada  or  America,  and  both  possess  advantages  ;  he 
will  have  to  encounter  certain  hardships,  and  it  is  ex- 
tremely doubtful  whether  Canada,  even  with  its  toil- 
some wood-cutting,  does  not  present  a  better  sphere  tor 
his  labours  than  western  America  (at  present).  "  D.  O.'  * 
certainly  is  extremely  vague  in  the  following  sentence : 
— "  He  can  see  the  lands  himself  and  make  hie  barffain^ 
then,  i/kcie  eatitfied,  let  him  send  passage-tickets  to  his 
friend."  Would  it  not  be  best  to  make  the  bargain 
after  being  satisfied  with  the  land,  Sk.,  for  whether 
satisfied  or  not,  after  the  bargain  is  eondnded  he  ran 
make  no  further  alteration  ?  Although  I  feel  incUned 
to  critidse  this  eitraordinaryletter  sentence  by  sentence, 
showing  the  thoughtlessness  of  its  author,  I  must  con- 
sider your  space.  Then,  lastly,  as  to  the  period  of  de- 
parture. The  horrible  monster  of  "  hardship  "  crops 
up  again,  and  the  result  is  worthless  advice.  The 
emigrant's  policy  must  be  to  leave  these  shores,  so 
that  he  may  be  enabled  to  arrive  at  his  destination 
during  the  buev  traeon,  whenever  that  may  happen  to 
come,  be  it  spring,  summer,  or  winter,  u  he  desires 
to  succeed  the  naroshipB  he  encounters  will  make  him 
more  energetic. 

With  regard  to  the  justness  of  the  Canadian  Govern- 
ment, the  countries  open  to  emigrants,  the  warning 
against  sailing  vessels,  I  cordially  agree  with  "  D.  O." 
In  condusion,  if  "  D.  G."  had  bestowed  a  little  more 
thought  upon  his  subject,  and  scorned  partiality  tor  the 
American  prairie,  giving  its  drawbacks  as  sncoessfnUy 
as  he  does  those  of  Canada,  hit  letter  wonld  have  been 
pronounced  excellent ;  but  holding  the  view  as  I  do 
regarding  the  enormous  responsibility  resting  upon 
any  one  who  writes  upon  this  subject,  I  disagree  mth 
the  remarks  made  as  stated  above.^ 

I  have  seen  no  better  information  than  that  eon- 
tained  in  the  Government  pamphlet,  entitied  "Infor- 
mation for  Emigrants  to  the  British  Colonies,"  2d. 

F.B.G.S. 

r"F.R.G.S."  would  have  increased  the  value  of 
his' letter  if  he  had  mentioned  tbe  number  and  page  of 
"  D.G.'s  "  letter.— Ed.] 


BICYCLE  BIDINO. 

[278]  Sib, — I  have  read,  with  some  surprise  and 
coniideraUe  amusement,  a  letter  from  Mr.  B.  G. 
Bennett,  in  your  issue  of  the  12th  inst,  in  which  he 
asserts  the  Ueyda  to  be  a  mere  toy,  and  useless  for  all 

Sractical  purpeses.  This  opinion  he  alleges  to  be 
erived  from  twdve  months'  experience  of  the  machine, 
during  which  time  he  has  not  attained  on  average  speed 
of  more  than /oar  miles  an  hour,  ■<  using  force  sufficient 
to  thoroughly  exhaust  himself  on  a  twenty- mile 
journey."  That  Mr.  Bennett's  statement  is  true  as 
regards  himself,  I  am,  of  course,  bound  to  allow;  but  that 
it  represents  the  general  experience  of  bicycle  riders,  I 
Boirt^  emphatically  deny.  That  he  has  failed  in  accom- 
plishing in  twdve  months  what  ninoty-niue  persons  out 
of  a  hundred  could  do  in  three  weeks,  I  can  quite  believe  i 
but  I  am  bound  to  protest  against  his  holding  up  bis 
own  lamentable  failure  as  a  scarecrow  to  intimidate 
others  from  learning  the  machine. 

The  bicycle  dub  to  which  I  bdong  always  travels  at 
the  average  of  eight  miles  an  hour  for  the  whole 
journey.  When  the  road  is  down  hill,  we  fre- 
quently mn,  for  some  two  miles,  at  the  speed  of  twdve 
to  fifteen  miles  per  hour ;  up  hill,  we  work  at  from  four 
to  six  miles  an  honr;  on  levd  roads  at  seven  to  eighty 
or  even  nine  miles  an  honr  if  the  ground  is  smooth. 
If  I  go  out  with  only  a  single  companion,  I  travel 
faster  than  this,  as  the  delays  incidental  to  a  large 
number  riding  together  do  not  occur. 

Mr.  Bennett  calls  to  his  support  the  testimony  of  a 
correspondent,  who,  he  states, "  proved,"  some  time 
since,  by  an  "elaborate  oolealation,"  that  the  force 
necessary  for  walking  a  distance  of  five  miles,  if  pnt 
into  use  on  tile  machine,  would  only  carry  three  miles, 
or  UUU  over  (ico-tHtnl«.  I  have  no  doubt  that  a  person 
who  "  proved  "  three  miles  to  be  a  little  o«r  two-thirds 
of  five,  would  be  capable  of  proving  anything ;  and  in 
any  matter  of  theory,  I  should  oertunljr  beat  a  retreat 
from  BO  unscrupulous  an  arithmetician.  But  I 
should  be  most  happy  to  afford  Mr.  Bennett  the  oppor- 
tunity of  practUaUy  testing  the  "  elaborate  calciuahon 
before  mentioned,  by  matching  my  bicycle  against  his 
legs  for  a  day's  journey.  I  may  mention  for  his  c<m»- 
fort,  that  I  could  travd  sixty  mflos  in  a  day  with  the 
greatest  ease  (I  have  ridden  forty  miles  after  five 
o'dock  in  the  afternoon) ;  and  as  I  should  have  to  work 
OS  hard  to  get  three  mUes  as  he  has  to  do  five  (rid*  the 
"  eUborate  oalcuUtion  "),  it  follows,  of  coarse,  that  to 
prove  this  theory  he  wonldrequiro  to  walk  one  hund.r.l 
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wtUM  a  daf,  I  hope  he  ean.  I  may  add  that  I  am  by 
no  means  a  first-rate  rider  (compared  with  others  in 
the  elnb  to  which  I  belong),  nor  am  1  either  phjsicaUy 
or  constitntlonaUy  sfa-ong ;  and  again,  I  hare  not  hail 
anything  like  twelre  months'  practice. 

I  cannot,  of  coarse,  account  for  Mr.  Bennett's  ill 
■access  in  ntilizing  the  bicycle,  and  the  consequent 
striking  difference  between  his  experience  and  mine, 
no  more  than  1  can  account  for  the  fact  that  I  am  un- 
able to  swim  a  doxen  yards,  though  1  hare  been  learn- 
ing for  years,  and  go  into  the  water  a  hundred  times  in  a 
season,  while  others  acquire  the  art  almost  instinctiTely. 
But  this  is  no  reason  why  I  should  set  down  swimming 
as  a  naelesa  and  unprofitable  pnrsnit,  or  assert  that 
no  one  can  swim  a  great  distance  because  I  cannot 
mysislf  get  the  length  of  a  London  bath.  It  is  quite 
sufficient  for  me  to  know  that  most  persons  can  learn 
swimming  with  ease,  and  that  my  failure  is  entirely 
exceptional,  and  of  course  owing  to  my  own  dnlness. 
I  would  have  Ur,  B.  O.  Bennett  take  to  himself  the 
same  comfort.  VT.  E.  Mavkblt. 


[274]  Sn, — ^TooT  correspondent  B.  G.  Bennett  (p. 
494)  is  wrong  in  supposing  that  I  said  it  would  be 
better  on  a  long  journey  to  carry  the  bicycle .  1  nerer 
made,  nor  should  I  erer  think  of  making,  snch  an  ab- 
surd statement,  1  can,  howerer,  bring  the  testimony 
of  a  year  and  a  halTs  bicycle  riding  to  bear  ont  the 
general  tenor  of  his  remarks,  which  are,  nerertheless, 
in  my  opinion,  a  little  too  condemnatory  of  the  ma- 
chine. As  Hr.  B.'s  letter  is  sure  to  eroke  answers  from 
lovers  of  the  bicycle,  I  trust  you  will  allow  me  to  make 
a  few  remarks  on  the  subject  in  order  that  your 
readers  may  hear  both  sides  of  the  question  from  tiiose 
who  hare  had  real  eiperienee  in  the  matter. 

Erery  one  will  admit  that  the  best  means  of  loco- 
motion under  the  greatest  dirsrsity  of  circumstances, 
such  for  instance  as  the  crostdng  of  rough  coimtr^',  is  to 
use  the  legs  with  which  natnro  has  provided  qa,  sup- 
posing of  course  that  the  motire  power  is  sappUed  by 
the  traTeller  1  im  elf.  Onr  natuAl  powers  of  locomo- 
tion are  intended  to  be,  as  they  in  reolitv  a~e,  perfect 
in  their  adaptability  to  dirersiJled  circnmst  inces.  It 
is  under  portf  CI  I  ir  circumstances  that  art  steps  in  and 
for  the  time  being,  supersedes  nature.  Thus  a  loco- 
motive carries  us  easily  and  quickly  over  an  iron  road, 
on  whioh  a  man  could  not  walk  any  quicker  than  on  a 
giaaa  field — the  partioular  circumstances  in  the  present 
case  being  of  course  the  smoothness  and  hardnes!)  of 
the  road.  If  the  relocipede  question  be  viewed  in  this 
light,  the  whole  matter  may  be  summed  up  in  a  few 
words.  Presuming  that  we  have  good  machines  tand 
I  think  they  are  sufficiently  good),  are  the  particular 
circmnstances  of  the  case,  or,  in  other  words,  in  the 
quality  of  ourroads  such  as  to  give  bicycle  riding  tho 
adrantage  over  walking  to  the  majority  of  people  ?  I 
maintain  that  the  true  answer  to  this  question  is  not  to 
be  looked  for  from  those  few  athletic  indiridnals  who, 
if  the  bicycle  was  twice  as  hard  to  work  as  it  is,  would 
still  go  tearing  about  to  the  risk  of  their  necks ;  neither 
ought  we  to  accept  the  testimony  of  those  who  natur- 
ally speak  in  favour  of  the  machine,  because  they  hap- 
pen to  live  where  the  roads  are  as  smooth  as  a  board. 
The  real  answer  to  the  bicycle  question  can  only  l>c 
given  by  the  general  public,  and  their  opinion  can  only 
be  measured  by  the  use  which  we  see  can  be  made  t>(  t)H- 
machine.  It  is  now  about  a  year  since  I  wrote  and 
predicted  the  decline  of  the  bicycle  fever,  and  I  think 
we  need  only  look  about  ns  to  see  that  it  is  already 
taking  place.  For  my  own  part,  I  now  only  see  one  or 
two  bicycles  where  I  used  formerly  to  see  a  score,  and 
my  observations  extend  over  a  pretty  considerable  arra. 
The  fact  is,  the  machine  has  utterly  foiled 
to  establish  its  utility  either,  as  Mr.  Bennett 
says,  for  practical  purposes,  or  for  economiKing 
force.  On  the  first  appearance  of  the  bicycle  in  Eng- 
land, it  wa*  supposed  to  be  everything  that  one  conld 
wish.  It  was  to  be  ridden  at  the  rate  of  8, 10,  or  12 
miles  an  hour,  and  was,  in  fact,  to  go  almost  *'  by 
itself."  The  experience  of  a  couple  of  years  has,  I 
think,  dispelled  the  illusion,  and  the  instances  in  which 
the  bicycle  is  put  to  any  really  practical  use,  such  for 
instance,  as  a  business  man  travelling  to  and  from  his 
office,  or  a  postman  carri-ing  his  bags,  are  remarkably 
rare.  The  machine  is  almost  exclusively  used  either 
hy  those  who  are  young  and  strong,  and  who  find  plea- 
sure and  benefit  in  active  muscular  exertion,  or  by 
those  who  merely  use  it  for  the  sake  of  praoti<iiu'R 
**  fancy  "  riding,  and  for  showing  off  their  Bkill  iu 
snch  feats  as  standing  on  the  saddle. 

If  any  one  buys  a  bicycle  with  the  hope  of,  with  case 
and  comfort,  getting  any  practical  use  ont  of  it  on  our 
roads,  just  as  they  happen  to  come,  I  am  afraid  he  will 
be  doomed  to  dimppolntment,  and  will  be  like  many 
others,  who,  buoyed  ap  with  the  same  hopes,  have  made 
a  like  investment  of  hard-earned  money,  and  would 
only  be  too  glad  to  get  it  back  again  into  their  pockets. 
1  do  not  attribute  the  failure  of  the  bicycle  to  the 
machine  itself,  though  there  is  ample  room  for  im- 
provement on  this  point,  but  to  the  stato  of  onr  roads. 
Let  the  road  surveyors  lay  us  down  an  asphalte  path 
from  town  to  tovm,  and  I  will  undertake  to  say  that 
the  nse  of  the  bicycle  will  be  as  common  as  that  of  a 
horse  and  trap. 

With  regard  to  the  rate  of  speed  at  which  a  bicvcle 
can  be  driven,  I  quite  agree  with  Mr.  B.  that  some  of 
your  correspondents  speak  in  a  very  random  war. 
They  talk,  for  instance,  of  "  riding  ten  miles  an  hour." 
Do  they  mean  that  they  can  really  keep  np  that  npeed 
for  any  distance,  say  for  ten  or  twenty  miles  j  or  onlv 
that  they  can  for  a  short  distance  ride  at  Ihf  rale  of 
ten  miles  en  hour  ?  I  fancy  the  latter  is  the  real  Htnte 
of  the  case.  Very  few  riders  can,  I  am  sure,  keep  np  a 
tiigher  rate  of  speed  than  m  or  seven  miles  an  hour 


frr  any  distance.  I  ban  freq— nfly  travelled  elevm 
meuured  milee,  containing  a  fair  amount  of  up  aikd 
down  hill,  in  an  hour  and  a  quarter,  and  from  my  own 
experience  I  am  perfectly  certain  that  the  same  rate  of 
speed  couU  only  be  eonlinued  by  a  practised  Uhlete. 
If  erery  man  in  the  kingdom  learnt  to  ride  a  bicycle,  I 
very  much  doubt  whether  the  average  rate  of  travelling 
would  exceed  four  or  five  miles  an  hour.  I  am  quite 
aware  that  Messrs.  Jones,  Brown,  and  Bobinson  have 
occasionally  gone  100  miles  in  a  day,  and  have,  more- 
over, appesired  at  their  desks  the  next  morning  as  if 
nothing  had  happened — their  spirits,  no  doubt,  being 
kept  op  1^  the  pleasing  thoughto  of  seeing  themselves 
immortalized  in  the  papers  ;  but  performances  of  this 
kind  may  very  well  be  classed  with  such  feats  as 
walking  1,000  miles  in  1,000  hours.  A  sensible  man 
would  undertake  neither  the  one  nor  the  other,  and 
neither  the  one  nor  the  other  could  be  performed  with- 
out the  expenditure  of  a  very  eonsiderable  amount  of 
rital  energy,  which  would  require  a  great  deal  of  rest 
and  food  for  its  proper  restoration. 

II  the  machine  is  good,  the  road  very  smooth,  the 
wind  not  in  the  face,  and  the  rider  strong  and  healthy, 
and  fond  of  muscular  exertion,  he  may,  with  ease  and 
comfort,  get  soma  substantial  use  out  of  the  bicycle ; 
but  Just  in  the  same  proportion  as  one  or  more  cf  these 
favourable  conditions  fail,  in  just  the  same  proportion 
does  bicycle  riding  beoome  a  "  toil  of  a  pleasure  ;'*  and 
it  is  the  improbability — I  may  almost  say  the  im]poeai- 
bility — of  making  these  favourable  eonditions  universal, 
that  renders  impossible  the  universal  adoption  of  the 
bicycle.  W. 


HORDAK'S  SELF-CENTERING  WIRE  CHUCK. 

f276]  Sib, — As  requested  I  herewith  send  you  a 
sketch  of  Mordan's  self-centering  wire  chuck.  I  was 
told  twenty-five  years  ago  that  Mordan  received  for  it 
the  silver  medal  of  the  Society  of  Arte,  and  I  made  my 
first  one  twenty  years  ago  entirely  from  word  of  month 
description,  never  baring  up  to  the  present  day  seen 
even  a  sketch  of  it.  Although  I  am  acquainted  with 
some  of  the  best  of  workmen,  I  have  never  found  one 
that  had  seen  any  but  mine,  and  so  shall  be  pleased  to 
hear  if  any  of  your  correspondente  have  hMud  of  it. 
The  first  one  I  made  had  not  the  plain  part  at  C  to 
guide  the  cap  and  keep  it  true,  it  is  a  great  improve- 
ment. 


JiiiJijIiiLiiiliill 


A,  Body  »t  chnck  in  cast-iron. 

B,  Dies. 

C,  Onn  metal  cap. 

B",  Section  and  end  view  of  dies. 

E,  Front  view  of  chuck. 

F,  Front  riew  of  cast-iron  part. 

This  chuck  takes  in  from  0  to  10  B.  W.  G.  The  cap 
has  four  coarse  millings  to  screw  it  np  by.  If  more 
power  be  required  a  key  like  G  is  best,  the  pin  A  fitting 
m  holes  in  cap,  so  there  is  no  projection  to  cateh  the 
knuckles.  K.  N. 


ELECTRO-MAGNETISM. 

[276]  StB, — I  hare  read  with  great  pleasure  some 
articles  by  "  Sigma  "  in  your  paper,  and  hope  that  if 
this  meets  his  eye  he  will  favour  me  with  a  few  remarks 
on  the  subject.  For  many  years  various  persons  have 
attempted  to  utilize  electro-magnetism  as  a  motive 
force  with  various  success,  never  arriving,  however,  at 
what  might  be  called  a  useful  machine.  Now,  from 
what  I  can  see,  the  difficulty  appears  to  lie  in  the  fact 
that  the  influence  of  the  magnet  is  only  exerted  within 
a  very  short  space,  and  hence  most  machines  hare  been 
intermittent  in  their  action, — a  serious  drawback.  I 
think,  however,  I  have  overcome  this  difllculty  com- 
pletely, but  am  astonished  to  find  that  I  do  not  get  thg  | 


results  wUd  aeknowtedcc^  Iswaof  < 

would  have  led  me  to  ccxpe^t. 

Iirillstatealewor  the  Mir—  whie^  ""^^ 
and  inclined  me  to  belirre  thai,  attt^^^ 
repeated  failnrea,  sacla  •  Brmrhmt  uaa  us^A 
eonstraded  so  as  to  giw-e   •   aaetmlttts  tij 

suaptioB  of  fneL    Ity    Arst    oli Ia«||^ 

motive  force  was  the  dxrscrt    resnit  W  a^^ 
and  that  tor  a  deffasite    aszooont  <<'*-i^ 
amount  of  mo<ive  foree    wma    pra^^n 
always  in  snch  a  way  tlsss*  zismii  cMaaj^ 
practical  purposes.    No'w  tlse  rleetn^g^^ 
being  uppermost  in  mw  mivul.  I  a^ftm^ 
steam-engine  aa^vptica-tiozs  of  crlcictzs^i^^ 
was,  certainly.    A  coal  Ozv  ia    notfai»u,kn 
than  an  electrical  batt«i7  wfa«r«  th<  <^  ^ 
moment  they  are  s«t  free  are  rwixtfted  ^aa^ 
nothing  more.     Now  this  Iseat  i*  tha  li»4^ 
battery,  and  if  ire  could  atiliz«   tJse  «te^ 
we  shoiild  be  utilizing  the    wbol*  asdii^i 
battery  oonsttmingsomanw'  satsnxM  of  mat^g 
by  the  weight  of  coal  and   uayKU  btm  k« 
every  engineer  knows  how  mmmn    tut  ■>■« 
useful  power  is  obtainable.      If   ew  laA  a« 
other  form  of  battery  with  mrJAn  mai  b#k% 
can  apparently  collect  the  vrhel*  eCeet  «<  ^ 
or  chemical  action,  in  two  wiiaa.  we  uataisl;^ 
that  if  we  had  a  machine  which  wiwU  ass  i(i 
we  conld  give  it  from  theae  wires  mad  piudasi 
effect,  we  should  have  a  nukchiae  whica  w<^c 
cost  less  than  a  steam-engiaie.  or  rather  wsax ; 
greater  power  in  propoitiom  to  the  wcighl  el  Ik. 
snmed.    Now  I  imMinnd,  irben  I  had  cmnm 
dilfaailty  I  maatioaM  befor*.  I  had  a  Baekw  • 
would  not  be  tar  from  givinc   the  desrad  nmi^ . 
that  by  converting  the  hifb    ayeed  vkicb  titt  '• 
given  to  a  slower,  but  still  na^el  speed.  I  ihssli 
weU.    I    have  seen    small    efifuls    jenj^iiaf  tp^. 
thousand  times  in  a  minute,  hssi  whanloauMtsstrx 
whose  diameter  is  Ifiin.,  and  whose  wssgkt  eisk  r 
wheel  is  1001b.,  although  it  hma  a  perfedh  isi'i  ii« 
power  of  at  least  801b.  acting  oa  its  aramlmau  i 
will  not  give  mora  than  80  rervolntiaespeaisAsjli 
a  battery  of  40  cells  (snlph  uric  acid  cmiji.   Wh^ 
this  ?    I  cannot  understand  it. 

I  might  etate  that  by  my  arrmugeuMt  ik>  twimt 
has  to  make  1,600  trips  on  four  aepaaesBesAir' 
nately  when  tJie  dnmi  makes  80  renMisss  7h 
irons  of  the  magnet  poles  are  Sin.  diiaMv. 

TESxn. 


1 


LIOHTNINO  CONDCCTOES. 

[277]     So,— If  yon  wonld  grant  ns  spsse,  I  ^' 
it  a  duty  to  vntm  any  querist  veiy  carneidy  i^ 
the  quackery  rife  on  this  subject,  and  wUttak 
)ioueBt,  but  inadequately  informed,  writers  U  w^ 
t^acb  replies  as  the  two  in  your  ouiient  anzsber  (Jp.Bu: 
the  first  wholly  erroneous  and  miaohietuaf  a  mtj 
point  from  beginning  to  end,    and  the  eeeaai  ais- 
leading  more  than  it  informs.     I  would  »y.  Js>  s"*' 
erect  a  conductor  by  advice  of  others,  or  bilit  ^sf  i< 
least  mastered  as  much 'of  this  very  cafrni^f'^ 
may  in)anhour  or  two  from  the  ahillisf  •^Btetria^" 
in  Weale's  series,  or  some  other  raii  of  tk  Isie  St 
W.  8.  Harris,  by  whose  persenrssn  <">  ^"^^  °' 
works,  but  one  only,  the  ships  of  tltt  s*^,  w  male 
lightning-proof.    Hardly  a  bniUiBS,  tmsH  «  cn*'^  ^ 
over  now  erected  that  might  notbsjssluabsolstel; 
protected,  and  this  generally  at  hall  or  a  i{U>W  <^ 
expense  that  is  incurred — when  any  is— tot  laf^*^  " 
nominal  protection.    And  I  do  not  know  a  hsUtsUe  m 
used  structure  in  Enghuid  thus  really  proteettt,  <n  » 
present  likely  to  be  so. 

Taking  the  two  replies  on  p.  .101  as  texts,  the  p^ 
most  necessary  to  be  contradic^d  luv  these.— 1.  f* 
"  y.  Vorke's  "  italicized  word  "  sufficient  rKf't.'  i"^ 
Kntficientfrulit  or  capacity;  and  understand  tlul a cen^ 
minimum  area  of  section,  varying  with  tiie  nstine  (^ 
the  metal, ,  is  necessary.    That  is  to  say.  tar  at'^ 
every  part  of  the  conductor  must  be  of  gnattt  «" 
than  the  thickest  piece  of  that  ttnu  mmtaX  ever  'a^ 
to  have  been  melted  by  lightning  in  this  cBmate.  I^ 
is  not  the  case  with  F.  Bedford's   ■'  jjin.  iron  »»' 
which  would  therefore  be  ttsip/y  n  sourrr  o/'dasfcr.is 
far  worse  than  no  conductor  at  all.    That  size  i>  >" 
the  minimum  that  conld  be  held  safe  in  pan  <>f>* 
which  is  six  times  more  conductive  than  the  best:' 
and  twice  as  much  so  as  commercial    copper.  -^ 
real  minimum  of  iron  that  should  be  allowed  is  (^ 
square  inch,  or  of  copper  a  third  as  much,  or  a" 
quarter,   if  of  very  good  quality.    It  is  amposaM. 
therefore,  yon  see,  for  *afe  copper  conductors  to  ^ 
supplied,  as  "  Q.  Yorke  "  fancies,  for  Is.  a  foot,  tW 
iron  ones  might  be.    And  whatever  might  Im  ths  a*' 
could  we  get  copper  made  for  the  purpose    tlumt^ 
]mr>,  as  this  is  not  attainable,  copper,  such  aswe^ 
get  now,  is  not  so  cheap,  or  so  effective  for  a  given  oad. 
as  iron.    Zinc  has  a  greater  conductivity  than  in* 
but  yet  would  not  be  safe  in  smaller  quantity,  beess* 
we  must  insure  it  against  heating  to  ite  melting  poisl' 
which  is  not  a  quarter  so  high  as  that  of  wrongbMne- 

9.  Remember  that  no  port  of  the  conductor  niiitt  ¥  \ 
thinned  or  narrowed    to  less  ithan  the  safe  capscitr. 
Where  it  is  joined  the  pieces  must  be  in  fiat  contsd  * 
over  at  least  a  square  inch.    If  rounded,  or  toncbiif 
only  like  the  links  of  a  chain,  the  fnl  serious  fissk   '. 
passing  will  fnse  and  destroy  the  contact,  and  the 
Kcand  will  have  to  leap  the  Interval  by  a  fiery  ex- 
plosion.     »Ir.    Walker's  laprn««  steel    "attracts" 
again  will,  the  first  time  it  is  strnek,  be  scattered  is 
molten  drops,  to  the  imminent  danger  of  vhilever 
they  touch. 

8.  As  for  an  "attractor,"  it  has  been  utterly  dii- 
proved,  these  fifty  years,  that  points  can  attract  light- 
ning, were  this  desirable.      They  attract  thebsna- 
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evcry-da,y  electricity  indeed,  and  hence  their  Talae 
iehtnixig  preventort,  not  attroctorH.  Yon  can  din* 
rge,  silently  and  without  shock,  the  largest  electrical 
*ry,  by  simply  holding  one  jjole  while  yon  present 
larp  needle  toward  the  other.  In  this  way  tiiere  is 
doubt  every  right  lightning  cr>ndnctor  helps  in  a 
ra  to  discharge  the  cload  silently,  and  prevenU 
rtea  that  would,  withont  it,  hare  ocoorred.  Bnt  in 
exoesHiro  tSBsion  of  stonn  electricity  this  purpose 
-o  better  served  by  delicate  needle  points  than  by 
Accidental  raggedness  of  any  metal  termination. 
rry  experimenter  knows  this  is  the  cose  even  with  an 
:trical  machine  in  good  order.  DonbUess  there  is  a 
erence  between  the  action  of  Messrs,  Newall's 
>ntif  111  *  *  attractors  "  and  a  broken  bar  end  in  tun* 
t«,  but  not  in  a  f  torn.  If  anything  can  be  said  to 
ract  liffhtning  it  is  the  pointedness  of  the  whole 
iding  or  riaiiig  gronnd.  Spikes  make  no  difference, 
knobs  as  big  at  any  dome ;  and  nothing  can  be  more 
iurd  than  carrying  ont  conductors  an  inch  abovt  or 
to  ml  what  they  are  to  protect.  (The  poor  Duke  of 
rk  in  tpitud  on  the  top  of  his  column  1) 
I .  Xasulatiou  is  equally  preposterous,  as  your  second 
sweror  perceives.  It  is  abundantly  proved  the  eleo- 
cnl  paHsage  will  never  turn  aside  txora  the  line  of 
Kt  (-nudnction. 

Ti.  Vor  hia  '*  takeu  deep  enough  into  the  gronnd,** 
ad  simply,  "  token  to  the  neid  metallic  mass  that 
m  metal  communication  with  the  ground.**  As  every 
idem  Gnglish  building  has  metal  water.plpes  from 
le  ground  up  "  to  the  metal  gutters,'*  it  is  to  far 
jsulutely  prot«cted  already.  Accordingly,  I  defy  yon 
>  cite  a  case  of  damage  by  lightning  m  all  England, 
X  this  century,  outside  a  building  and  below  the  level 
f  its  gutters.  They  are  either  on  the  outside,  above 
II  ffutUrtf  or  inside,  6^  drueendinff  a  chimiuy.  No 
ondnct^rs  to  the  ffround  then  are  ever  wanted, — ^you 
lave  tbcm  already — bnt  simply  from  chimney  tops,  or 
>ther  **  attractors,"  to  the  nearest  gutters.  Whatever 
netal  then  yon  see  spent  under  colour  of  lightning  pro- 
uction,  loiter  than  the  highe-tt  gutter  level,  is  merely 
obbed  in  for  *' pereentagr "  by  qnocks,  patentees, 
irehitects,  et  hoe  geniu  omnr,  that  the  mighty  wisdom 
){  Mr.  John  Bull  creates  as  Ma  ornaments  and  oracles, 
his  pereentagtn,  I  saw  once  a  poor  (not  in  benefice) 
parson,  whose  school-house  was  being  lightning  con- 
Inctored  entirely  eosme  il  faut — pointed  attractors  of 
highest  finish, — the  insulators  that  F.  Bedford  would 
basely  imitate  with  "  bottle-necks," — and  all.  Being  a 
Hue  d^y,  as  they  carefelly  brought  the  work  downwards, 
tiefore  oonneetiiig  with  the  ground,  it  gare  beautiful 
iparki,  of  course  to  the  astonishment  of  hii  reverence, 
the  M.A.,  whom  Oxford  had  never  informed  of  sach  a 
thing  as  electricity,  and  of  coarse  that  showed  b^ond 
question  that  all  is  right,  and  we  are  in  the  hands  of 
men  of  true  science.  Could  he  or  his  builder  have 
made  sparks  appear  from  the  rods  ?  What  could  be 
moree  mvincing  or  satisfactory  that  what  is  here  spent 
is  well  spent?  Now  this  could  only  be  done,  observe, 
with  finely  sharpened  "  attractors  "  and  good  insula- 
tion.   Hence  yon  see  what  all  this  is  wanted  for. 

6.  Bat   though  conduction  is  needed  only  to   the 
Sn^tters,  please  observe  it  is  needed  from  every  point 
liable  to  be  struck.     Cases  innumerable  have  expwded 
the  old  French  error  that  one  point — the  highest — ^will 
protect  the  rest  of  an  object.  Ships  with  every  mast 
protected  have  been  stmck  oo  the  end  of  a  yard.    All 
vre  con  say  is  that  no  case  is  known  of  lightning  strik- 
ing a  point  within  or  behind  the  plane  of  three  others, 
nr  the  line  joining  two  others.    This  defines  exactly,  in 
the  largest  boiling  or  town,  all  the  points  liable  to 
lightning  stroke.     Thev  are  just  as  fixed  aud  ascertain- 
able as  the  number  and  position  of  letter-boxes,  or  of 
barber's  shops.  On  St.  Paul's  Cathedral  there  are  four; 
on  Westminster  Abbey,  seven ;  on  Salisbury  Cathedral, 
six.    To  know  precisely  the  points  needing  protection, 
all  you  have  to  do  is  to  imagine  a  model  of  your  build- 
ing, aud  that  you  have  in  your  hand  a  circular  plane, 
say,  a  tambourine,  as  large  as  it  would  stand  upon. 
Whatever  point  you  could  touch  with  the  centre  of  this 
plane,  without  touching  other  points,  is  a  point  liable 
to  lightning  stroke,  and  no  other  point  is  Uable.      So 
at  lea-it  we  have  a  right  to  say,  till  some  instance  be 
adducible  of  a  point  not  thus  defined  being  struck. 
Protection  from  lightning,  therefore,  is  just  as  simple 
and  absolute  as  exclusion  of  rain  from  a  building,  and 
it  is  utterly  wanton  and  inexcusable  that  such  a  thing 
as  injury  to  a  public  building  by   lightning,    in  a 
civilised  country,  should  ever  occur  or  have  occurred  in 
this  generation.      Nowhere    but    among  percentagert 
coald  it  now  occur,  any  more  than  destruction  of  his- 
toric monuments,  or  fifty  other  crying  Bedlamisnis  of 
the  time.  £.  L.  Qakbett. 


THE  OLD  HUNDREDTH   IN   H.\WKIN8*  NOTA- 
TION. 

[2781  Bnt,— Tour  "  Harmonious  Blacksmith,*'  gives 
a  version  of  the  ■■  Ohl  Hundredth,*'  and  states  that  the 
boss  sings  the  diatonic  scale  in  cnutrarv  motion,  leading 
one  to  infer  that  the  whole  of  the  bass  is  the  dia- 
tonic In  the  first  strain  it  wants  the  sub-dominaut ; 
in  the  second  strain  it  certainly  is  the  diatonic  scale 
descending;  and  the  third  and  fourth  strains  are 
neither  ascending  nor  descending  at  all.  His  laying 
a  stress  on  this  partial  diatonic  scale  seems  to  imply 
that  it  helps  to  make  the  arrangement  a  ^em.  There 
are  EngUsh  pieces  by  Attwood,  PurccU,  Battishill,  aud 
Dr.  Crotch,  that  po«isess  thia  effect,  which  may  be 
termed  a  Musical  Palindrome  ;  and  before  which,  the 
"gem**  of  the  "Harmonious  Blacksmith"  "pales  its  in- 
eSectnal  Ires."  I  prefer  the  old  termination  of  this  flue 
tune  to  the  one  he  gives  ;  aud  I  cannot  understand  why 
the  leading  uote  of  the  third  strain  in  all  the  four 
harmoaizad  parts  should  be  omitted.  S.  D. 


THE  BUN. 

[279]  Sib,— I  wish  to  ask  the  author  of  the 
"  Astronomical  Notes  "  on  what  page  of  the  *'  NautUml 
Almanac  "  is  it  elated  that  the  sun  is  in  the  eonetellation 
Gemini  on  the  1st  July,  1H70.  On  the  contrary,  we 
find  in  that  work,  as  well  as  in  several  others  on 
astronomy,  that  the  sun  is  «lat«i  to  be  in  a  certain 
tign  of  the  zodiac,  and  to  have  so  much  right  ascension 
and  declination.  It  is,  indeed,  "  nonsense  *'  to  infer 
that  he  is  in  a  certain  part  of  a  eonetellationfrom  tkete 
are* ;  because  the  point  of  intersection  of  the  equator 
and  ecliptic  is  ever  varj'ing.  The  fixed  meriiUan  of 
Greenwich,  as  it  will  be  readily  perceived  by  every  one 
who  has  given  this  subject  any  consideration,  is  not, 
therefore,  a  similar  case.  In  thousands  of  years  hence 
would  not  *'  F.B.A.S."  say  that  the  sdn  was  in  the  laau 
constellation,  because  his  R.  ascension  was  found  to  be 
quite  different  f  How  otherwise,  tlieu,  I  ask  can  the 
"  inference  or  conclnsiou  *'  in  question  be  anything 
bat '■  illogical."  G.  Fibtb. 


LUNAR  MOTION. 

[380]  Sill, — ^IhavereoeivedtheENOLiBRMicHAXic 
since  Seientijie  Opinion  has  been  merged  into  it, 
and  most  state  that  I  am  much  pleased  with  the  change, 
I  notice  a  short  letter  on  the  above  subject  in  one 
of  your  numbers,  and  an  allusion  to  it  by  your  valuable 
correspondent  "  F.II.A.S.'*  I  should  not  think  it  worth 
while  to  dwell  on  this  subject  any  farther,  but  for  the 
very  important  results  which  motiaa  produeee  on  the 
natt«r  moved.  It  is  known  that  matter  moving  ronnd 
au  axis  or  centre  has  a  tendency  to  fly  from  that  centre 
and  that,  in  consequence  of  this  tendency,  the  earth 
has  become  au  oblate-epheroid,  having  a  greater  equa- 
torial than  polar  diameter. 

Now  if  the  moon  rotates  on  an  axis  passing  through 
itself,  it  would  have  the  matter  at  its  equator  thrown 
from  the  centre  of  motion  or  axis ;  and  like  the 
earth  be  an  oblate-spberoid,  but  if  it  has  no  such 
motion,  bnt  turns  round  the  centre  of  its  orbit  only, 
the  lunar  matter  will  move  only  in  one  direction,  out- 
ward, from  its  oentre  of  motion,  and  a  prolate-epheroid 
wiU  be  the  reevlt.  Movable  matter  must  pass  backward 
from  the  centre  of  motion  and  leave  the  side  nearest 
the  earth  or  centre  of  lunar  motion  bare,  and  no  air  or 
water  could  exist  on  the  side  of  the  moon  turned  to  the 
earth. 

Though  much  has  been  written  on  the  mbjeet,  it 
must  be  investigated  further;  it  is  too  important  to  be 
dropped.    Noting  yoor  great  success,  te. , 

Toronto.  Aitdrew  Elvihs. 

P.S. — The  diagram  ma;  help  to  show  my  meaning. 
If  the  disc  A  tnmed  ronnd  the  pivot  at  the  centre  D, 
any  movable  matter  would  be  thrown  from  the  centre 
towards  the  circumference,  as  the  small  arrows  on  the 
disc  point.  But  if  a  body  B  r«v(dved  ronnd  the  same 
centre,  and  had  no  rotation  round  its  own  oentre  C,  the 
matter,  which  would  be  moved  on  B,  by  centrifugal 


force,  would  not  pass  ontword  in  all  directions  from  Us 
centre  C,  but  pass  backward  from  the  centre  of  motion 
at  D,  over  all  parts  of  B,  as  shown  by  the  small  curved 
arrows  ;  and  It  will  be  further  observed  that  all  the 
matter  on  B  moves  in  the  same  direction  at  the  same 
time,  which  is  not  the  case  with  it. 


ARTILLERY  DISCHAROES  AND  RAIN. 

[281]  Sib, — Your  correspondent  "Lex**  has  mis- 
nnderstood  me.  He  says,  "  Supposing,  for  the  sake  of 
argument,  that  '  R.  P.*s'  theory  be  correct,  I  would 
ask  him  of  what  utility  would  a  continuous  discharge  of 
artillery,  or  a  gunpowder  explosion,  be  under  a  cloudless 
sky?"  I  never  supposed  a  cloudless  sky;  I  endeavoured  to 
show  the  utility  of  artillery  discharges  under  a  cloudy 
sky.  We  all  know  what  vast  masses  of  clouds,  ap- 
parently full  of  water,  passed  over  the  country  in  June 
and  July,  without  giving  us  a  drop.  This  is  the  time 
when  artillery  is  wanted.  It  remains  to  be  seen  what 
discharge  of  artillery  will  be  necessary  to  cause  rain, 
this  depending  in  a  great  measure  on  the  distance  of 
the  cloud.  I  think,  if  the  "  inevitable  "  shower  which 
"  Lex"  talks  about  as  coining  in  nine  cases  out  of  ten, 
had  occurred  one  out  of  ten  in  the  cloudy  weather  which 
I  have  spoken  of,  this  subject  would  not  have  been 
started. 

I  beg  to  inform  "  Lex  "  that  I  never  imagined  that  a 
discharge  of  artilleiy  would  cause  a  universal  rain. 
It  is  not  to  be  supposed  that  a  device  of  man's  can 
snpcrsedo  the  laws  of  nature ;  but  surely  a  shower  of 
ram  with  a  range  o'  20  or  SO  miles  would  be  more 
beneficial  than  "  Lex's  "  tank-water.  I  think,  after  a 
few  more  dry  gQipmers,  something  will  be  done,  unless 
the  "  law"  (t^^agun  to  prevent  it.  R.  P. 


EXPOSURE  OF  PLATES. 

[282]  Sib, — ^In  answer  to  "  E.  T.'s**  question,  asked 
some  weeks  since,  allow  me  to  call  his  attention 
to  a  curious  discovenr  recently  made  by  M.  Bazin. 
The  time  required  for  the  exposure  of  a  plate 
is  now  very  short,  but  if  the  author's  nbservatious  be 
good  for  anything  this  time  mar  be  diminished  at  leant 
one-third  by  adopting  the  plan  to  be  described.  It  will 
excite  astonishment  to  learn  that  the  plan  consists  in 
admitting  to  the  camera  light  which  does  not  pass 
through  the  lens.  H.  Bazin  makes  four  holes  in  the  front 
of  the  camera,  and  fits  them  with  glass  coloured  by  a 
solution  of  carmine  in  ammonia,  behind  which  he 
places  another  piece  of  unpolished  gUss.  These  holes 
are  uncovered  at  the  same  time  as  tjbe  lens,  so  that  the 
red  light  falls  upon  the  plate  simnltaneoaaly  with  the 
image  through  the  lens.  Aceording  to  the  statement  of 
the  author  the  blacks  and  high  lights  are  by  this  means 
much  softened  and  the  half  tones  greatly  improved. 
The  same  effect  is  said  to  be  product  if  the  sensitised 
pUte  be  exposed  to  red  light  either  before  or  after  the 
picture  be  taken  ;  in  the  latter  case,  of  course,  before 
the  image  is  developed.  This  is  a  matter  on  which  it 
is  impossible  to  express  an  opinion  without  experiments, 
and  we  mast  oootsntoiaselves  by  ealling  the  notice  of 
our  photographic  readers  to  the  diaoovery.  I  may 
mention  that  M.  Bazin  ha*  tried  other  eoloor*,  but  finds 
red  to  be  the  only  one  which  gives  satisfactory  results. 

J.W. 


APPROXIMATELY  RECTIFYING  THE  CIRCLE. 
[288]  Sib,— I  was  rather  surprised  when  I  learned 
from  "  E.  L.  O.'s  "  letter  (2S0)  that  the  ratio  ir  had  been 
twice  wrongly  quoted  in  my  letter,  aa  respects  the  sixth 
decimal  figure  ;  because  among  other  items  otptrfeetly 
lufleM  knowledge,  I  include  my  remembrance  of  the 
values  of  r,  e,  and  some  other  constants  to  the  tenth 
decimal  figure.  I  suppose  that,  having  the  18  or  U 
figures  in  Mr.  Drach's  letter  before  me,  1  simply  copied 
them  figure  by  figure,  and  farther  on  in  the  letter  re- 
copied  the  resulting  figures.  An  error  in  the  first  pro- 
cess might  easily  occur  and  remain  undetected  during 
the  second. 

However,  I  was  only  writing  to  point  out  what  I  take 
to  be  the  requirements  of  a  geometrioal  solution  ;  not 
to  underrate  the  ingenuity  dispUtyed  in  Mr.  Drooh's 
arithmetical  approximation. 

Neither  geometrical  or  arithmeUeol  ingenuity  can, 
I  imagine,  produce  result*  of  any  practical  value. 
Daring  the  last  six  years  I  have  gone  through  a  mass 
of  calculations  of  different  orders,  mostly  involving, 
more  or  less  directly,  the  value  of  <r.  But  I  have  never 
made  use  any  approximation  to  the  natural  value  of 
the    ratio,      except— in    very  rough  work— the    old- 

32 
fashioned  fraction  -^.    In  oU  other  coses  the  loga- 
rithm of  w  has  alone  been  of  service  to  me. 

RtCHO,  A.  Proctob. 


LUNAR  COSMOLOGY. 

[281]  Sib,— At  present  it  would  be  difficult  to  re- 
concile in  a  popular  form  the  confiicting  opinions 
which  are  entertained  by  different  observers  vrith 
respect  to  the  modyu  operar>di  involved  in  lunar  cos- 
mology. The  theory  of  "  Littus  Habet  Conchas,"  is 
one  not  in  any  way  tending  to  establish  a  correspond- 
ing physital  resemblance  between  the  earth  and  moon ; 
but  other  observers  are  all  for  terrestrial  analogies. 
Before  being  finally  disposed  of,  would  it  not  be  expedient 
to  accumulate  additional  observations,  and  not  mix  up 
any  other  subject  indirectly  with  lunar  cosmology  at 
the  some  time  ?  The  writer,  "  Littus  Habet  Conchas," 
does  not  allude  to  any  published  works  as  records  of 
observations,  bnt  simply  as  the  resolti  of  his  own 
observations  and  deductions.  So  far  from  identifi- 
cation with  earth-like  agencies,  **  L.  H.  C."  objects  to 
even  terrestrial  terms  of  analogy  being  used  vith  re- 
ipeet  to  tlu  moon,  the  points  of  physical,  mechanical, 
and  chemical  difference  being  so  great  in  his  esti- 
mation. L.  H.  C. 


HANDWRITINO. 

[386]  Sib,— Your  two  correspondents,  pages  469  and 
615,  appear  to  me  to  have  missed  the  mark.  Writing 
is  the  medium  for  conveying  ideas  to  others  with  the 
the  smallest  amount  of  labour,  therefore  he  who  writes 
the  hand  or  character  most  easily  deciphered  gives 
to  his  fellows  the  greatest  pleasure  or  pain  quickly.  As 
to  the  form  of  character  it  matters  not,  so  long  as  it 
may  be  read  readily  by  the  greatest  number  or  multi- 
tude. It  is  folly  to  presnme  that  we  are  in  advance  of 
our  progenitors,  and  history  will,  I  believe,  confirm 
this  opi^on.  If  they  went  slowly  to  work,  they  thought 
deeply,  took  good  counsel  previous  to  starting,  and 
then  rapidly  carried  out  the  ideas  well  digested. 

But  aa  to  writing,  the  substitution  of  the  steel  nib  for 
the  quill,  caused  by  degrees  a  great  distinction  in  the 
style  of  penmanship.  It  is  now  necessary  to  write  with  a 
light  hand  and  swiftly.  What  is  the  consequence  ?  The 
strokes  of  the  pen,  whether  up  or  down,  are  light  and 
free ;  in  the  haste  unnecessarily  attempted  the  terminal 
letters  of  each  word  are  much  smaller  and  frequently 
almost  illegible. 

That  a  handwriting  in  proportion  as  it  departs  from 
clearness  becomes  ttplieh,  I  do  not  believe.  *rhat  illegi- 
bility is  necessary  or  favonred  in  commercial  circles,  I 
flatly  deny,  whatever  *may  be  thepr»»»m«<t  rapidity  of 
thought  thereon  attendant. 
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That  it  takes  time  to  aoqmre  a  {airly  legible  hand, 
I  well  kuow  iiud  actmairlcdge ;  that  it  amply  repays 
that  Ubonr  I  believe.  Now  before  me  lies  a  facsimile 
of  a  page  of  the  origiiial  MS.  of  **  Ivanhoe,"  withont  blot 
or  blemish,  so  legible  that  he  who  mns  may  read.  In 
face  of  this  clear  round  hand  let  ns  hide  oar  diminished 
heads.  Scbiptor. 


TULCANiZING  INDIA-RUBBER. 

[386]  SxB, — Sereral  of  *'  oar  "  correspondents  hare 
recently  asked  for  information  abont  Tolcanizing  india- 
rubber — ^whether  it  can  be  "  re-worked,"  how  it  is 
made,  and  sundry  other  matters  in  oonnection  with 
this  sabject.  Premising  that  the  varioaa  prooessea  are 
Still  somewhat  of  trade  secrets,  with  yonr  permission 
I  will  gire  the  readers  of  the  Enoush  MxoHAinc  the 
facta  I  hare  been  able  to  oolleot. 

"  Vnloanizatioo,"  as  it  is  called,  had  its  disoorery  in 
America.  A  Hr.  Goodyear  made  a  contract  for  sop- 
plying  india-rubber  mailbags,  which  he  thought  wonld 
prove  to  be  a  permanent  article,  bat  found  that  the 
neat  and  oolonriug  matter  softened  the  material  and 
ultimately  destroyed  the  bags.  On  the  occasion  of  one 
of  his  numeroas  experiments,  apiece  of  the  rubber 
was  accidently  brooght  into  contact  with  a  hot  stove, 
and  was  found  to  "  <£ar,"  instead  of  melting,  as  gum 
elastio  does.  Mr.  Goodyear  proceeded  with  his  experi- 
ments, and  after  trying  chalk,  magnesia,  and  anlphar 
to  prevent  his  mbb«r  softening  and  sticking,  he  pro- 
duced some  remarkable  resolts,  and  the  articles  being 
shown  about  others  were  induosd  to  try  experiments. 
Among  these  was  Mr.  Hancock,  the  first  English  patett- 
tee,  who  for  some  time  tried  to  mix  solphor  wiui  the 
caoatchoac,  till,  by  putting  some  pieces  into  melted 
sulphur  in  an  iron  pot  and  raising  the  temperature,  he 
found  them  change,  and  the  lower  end  of  the  slips, 
nearest  the  Are,  turned  black,  and  became  hard  and 
homy.  The  method  now  practised  is  to  mix  caont- 
obouc  with  frsm  2  to  10  per  cent,  of  sulphur,  and 
rabmit  it  to  a  temperature  of  270''  to  SOW  Fahr.  A 
higher  degree  of  heat  than  this  is  necessary  to  produce 
elranite.  In  the  specification  of  the  patent  granted  to 
Thomas  Hancock,  in  1843,  the  process  is  thus 
described : — **  I  melt  in  an  iron  vessel  a  qnantity  of 
mlphur,  at  a  temperature  ranging  from  about  ^(f  to 
36(r  Fahr.,  and  immerse  in  it  the  caootchonc,  pre- 
Tiooaly  rolled  into  rough  sheets  or  cut  to  any  conveident 
form  or  size,  and  atlow  it  to  remain  until  the  sulphur 
baa  penetrated  quite  through  the  caoutchouc,  which 
amy  he  ascertained  by  catting  a  portion  of  it  asunder 
Willi  a  wet  knife.  If  the  operation  is  complete,  the 
colour  of  thti  caoutchouc  will  bo  changed  thronghoat  to 
a  yellowish  tint.  If  there  is  ooly  a  margin  of  yellow 
around  the  cat  part  the  operation  must  be  continued 
longer,  until  the  colour  of  the  whole  is  changed,  the 
sulphur  adhering  to  the  surface  being  scraped  off  ;  the 
caoutchouc  will  then  have  taken  up  a  quanti^r  of 
sulphur  from  one-sixth  to  one-tenth  of  its  weight." 
The  method  of  monafactoring  rarioas  articles  is  thus 
described  in  the  specification  of  the  patent  obtained  in 
184<> : — "  When  I  manofaetore  these  compoonds  into 
articles  requiring  to  be  of  a  permanent  shape  or  form, 
I  make  such  articles  in  or  upon  forms,  moulds,  plates, 
engraved  surfaces,  or  patterns,  by  pressing,  fitting,  or 
moulding  such  compounds  .  .  ,  in,  or  upon  snch  moulds 
or  forms,  and  allowing  the  artio  es  to  remain  there  ex- 
posed to  the  Tulcaiiixing  process,  which  effectually  Bet<] 
them  permanently  to  the  respective  forms.  In  order 
to  prevent  adhesion  to  the  mould,  I  employ  silicate  of 
magnesia,  either  by  dusting  it  on  in  the  form  of  powder, 
or  with  a  brush  when  mixed  with  water,  applied  either 
to  the  mould  or  the  compound,  as  may  be  most  desir- 
able." 

The  "Tulcanizer"  itself  consists  of  a  strong  iron 
vessel  which  can  be  opened  to  insert  the  articles  to  be 
vulcanized,  and  furnished  with  stopcocks  so  as  to 
apply  the  pressure  of  steam.  The  principle  properties 
of  the  vulcanized  article  are  unalterabllity  by  cliniate 
or  artificial  heat  or  cold ;  impermeability  to  air,  gases, 
and  liquids ;  fecUity  of  being  ornamented  by  ^ding, 
painting,  ftc. ;  insolubility  and  durability. 

The  process  patented  by  Hr.  Burke  consists  in  the 
use  of  the  golden  sulphnret  of  antimony  to  mineralize 
the  oaoatohoac.  He  employs  crude  antimony  ore  in  fine 
powder,  and  converts  it,  by  boiling  in  water  with  soda 
and  potash,  into  the  orange  snlphuret  of  that  metal  by 
the  addition  of  hydrochloric  acid  to  the  fluid.  This 
compound  is  combined  with  oaootchoao  or  gutta-percha, 
either  together  or  separately,  according  to  the  degree 
of  elasticity  he  wishes  to  obtain.  The  mixture  is 
afterwards  subjected  to  a  heat  of  from  2S0'  to  28U^  Fahr., 
and  is  masticated  in  an  iron  box.  After  one  or  two 
hours'  trituration  the  compound  is  removed,  and  while 
still  worm  is  strongly  compressed  in  an  iron  mould,  in 
which  state  it  is  allowed  to  remain  for  a  day  or  two, 
when  it  is  subjected  to  steam  heat  for  a  oonple  of  hours. 
The  block  thus  prepared  may  be  cut  to  any  desired 
shape,  or  into  rings,  sheets,  or  threads.  This  is  known 
as  tne  red  rubber^  and  as  it  is  not  liable  to  decompo- 
sition, or  to  become  rotten  or  brittle,  is  well  adapted 
for  all  sorts  of  valves. 

The  vulcanite  used  by  dentists  is  of  course  made  in 
a  Bifflilar  way  to  that  above  described ;  a  cast  of  the 
gums  and  palate  is  taken  in  plaster  of  Paris,  the  oaout- 
chouc  moulded  upon  it,  and  then  vulcanized. 

It  will  be  evident  from  the  description  of  the  process 
I  have  here  given  that  vulcanized  india-rubber  cannot 
be  n-icorlud.  All  articles  are  made  of  the  shape  they 
are  intended  to  retain  before  vulcaxuzation,  and  any 
degree  of  heat  less  than  that  at  which  the  caontchono 
was  canned  to  absorb  sulphur  has  no  effi^ot  on  them  ; 
whilst,  if  the  tomperataro  be  iucniased  decomposition 
takes  place  or  thv  rubber  is  convert<!d  into  ebonite. 

U.  U. 


CONTRIBUTORS  AND  QUERISTS. 

[287]  — SiB,  —  "  M.R.C.8."  (a  new  subscriber)  ex- 
presses dissatisfaction  with  a  reply  ^ren  to  him  in 
a  spirit  happily  very  different  from  tbatof  mo»t  readers. 
When  a  question  is  put  tor  any  one  to  answer,  the 
reply  is  voluntary  and  open  to  any  amoont  of  dis- 
ooHton ;  but  when  a  question  is  put  to  any  one  by 
name  it  is  an  appeal  to  the  kindness  and  courtesy  of  a 
single  individual,  and  the  reply  is  therefore  not  a  fair 
subject  of  complaint,  be  it  what  it  may,  "  M.R.C.S." 
put  me  a  question  thus,  a  full  reply  to  which  would 
have  reqaired  quite  a  page  of  the  closest  type,  and 
oocupied  me  two  or  three  hours  upon  an  amount  of 
labour  to  an  already  very  hardly-worked  brain,  which  if 
I  ehoee  t«  employ  commercially  wonld  be  worth  as 
many  pounds.  Such  a  consideration  seldom  affects 
me,  and  I,  with  many  others,  have  for  sereral  years 
freely  given  any  information  in  my  power,  moved 
partly  by  my  own  delight  in  science,  partly  by  the 
earnest  wish  to  forward  general  enlightmen't  and  to 
folly  develop  this  paper,  which  is  the  best  national 
educator  the  world  has  ever  seen,  and  a  marvellous 
illostration  of  the  amoont  of  true  kindness  and 
poblic  spirit  really  existing  among  men.  But  this 
gives  no  single  reader  the  title  to  dewtand  as  a  rifki 
from  mo  that  I  shall  give  him  my  time,  labour,  and 
knowledge,  acquired  by  long  and  costly  experience. 
Still  less  does  it  give  each  new  reader,  yrhen  like 
"  M.R.C.S.,"  he  has  taken  one  number  of  the  Emoubh 
Mechanic,  a  right  to  ask  mo  to  recapitulate  for  his 
sole  benefit,  and  to  the  prejudice  of  other  readers, 
■objects  which  I  have  already  deliberately  and  care- 
folly  treated. 

Now  for  his  complaints.  He  says  he  has  procured 
some  numbers  1  recommended  and  is  very  little  wiser ; 
well,  that  may  be  my  fault ;  but,  again,  it  is  at  least 
possible  that  the  fault  may  be  with  him.  He  then 
asserts  that  I  have  not  described  the  bichromate 
single  ceU.  It  is  quite  certain  that  I  hare  done  so,  but 
it  may  be  in  a  number  not  mentioned  before  by  me 
(being  from  home  I  cannot  refer).  His  next  complaint 
is  more  serious — "  Sigma's  descriptions  are  not  dear 
enough  for  the  ordinary  mind."  If  this  is  really  the 
case 'I  shall  be  very  glad  indeed  if  any  reader  will  point 
oat  what  requires  explanation  so  that  I  may  attend  to 
it.  Bat  my  papers  are  written  on  a  definite  plan,  with 
the  intention,  that  on  completion,  they  shall  be  re- 
modelled and  published  as  a  book,  which  it  is  my 
ambition  to  make  the  most  complete  and  oomprehensive 
possible  within  a  limited  size.  My  plan  is  to  provide  a 
fall  explanation  of  principtfj,  to  so  edocate  the  mind 
as  to  render  any  details  comprehensible  whenever  met, 
but  to  give  details  only  where  really  valuable.  Thus 
vrith  the  sulphate  of  lead  battery,  of  which  my  de- 
scription is  specially  condemned,  I  think  that  any 
intelligent  reader,  master  of  the  general  principles  of 
batteries  given  by  me,  would  And  even  that  description 
amply  snffloient,  but  on  the  other  hand,  it  is  quite 
eviaent  from  my  remarks  that  I  do  not  look  on  this 
form  01  worth  a  detailed  deMription,  whiok  if  I  gave  of 
everything  would  swell  my  work  into  monstrous 
dimensions.  Does  "H.B.G.S.."  like  so  many  people, 
imagine  that,  knowing  nothing  of  a  subject,  he  can  by 
any  teacher  be  put  into  full  knowledge  of  any  special 
part  of  it  in  a  few  minutes  ?  I  may  tell  all  such  people 
that  if  they  Whnt  knowledge  they  must  work  for  it 
with  their  own  brains,  any  one  else  can  only  give  them 
the  materials ;  and  if  they  wish  to  understand  a  subject 
they  mustgo  to  the  roots  of  it,  and  not  suppose,  as  in 
this  case,  that  they  can  obtain  complete  comprehension 
by  reading  only  a  few  pages  out  of  a  systematic 
aeries — a  series  addressed  not  only  to  those  who  know 
nothing  of  the  subject,  but  to  those  principally  whose 
minds  have  already  been  trained  by  the  writer  and 
others, — furnishing  all  the  various  branches  of  know- 
ledge which  are  needed  for  perfect  comprehension. 

SlOKS. 
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A  WORKMAN'S  TESTIMONY.-  _^ 

Bnui8wick-road.8lieffield,MyB:-*Ita^^E 
for  ooma  time  to  exprMB  my  appntaOa  f^3 
add  any  teitlmonv  to  ifai  vmtii«.    Bsju^^Z 
tone    uf   some    of   your    rcgant  ''^nv^^^ 
spondenta.'     I  hare  snbacrtttcd  ^^^^^ 
periodicals  for  aboat  twenty    y<4aftij«^3 
sach  satiBfaetlon  from  one  bcf oa  &*«^^Z 
many  points  of   interest  contaiM^  ^^S 
thorest  being  the  articles  on  *Cbe»j^G 
'Seteiice  for  the  Yoong,*  ^Muaic'mmm^ 
th«  *  Correspondenoa  Colmans.*    ^^mmf^m 
lo  oald  point  mxt  three  or  four  M  ?*i^h^^ 
whose  handit  I  shonld  Uk«  to   Sna^ngp 
persooaUy    for  their   coutribaiiiMU,  «■  ^^ 
perhaps   be    ftomething   novel  to  thsi^ft^ 
hands  gTAiiped  by  the  bomewhat  hfss  .4  ^^ 
of  tho   suns  of    toiL      If   sense  of   s-  ^rifej^ 
men,  who  spend  their  time  axul  ntoa^^  x^^^ 
would   cunfrasl  one  number  of  'onrtt^^gf 
pot   of  beer,*  I  think  they  would  at  .^abt^ 
that  they  pay  **  too  mooh  for  tlxeir  whaAia' 


BEFLIES  TO   QTIEBEL 

*«*  l!f  their  answers*  Corrospondeais  wttvm 
requested  to  mention  in  each  instsnoa  ttel 
nmnber  of  the  qa«ry  aAed. 


[8064.]— OROAN  ACCORDION  STA^fD.— 1»- 
sketchea  for  the  betteQt  of  ■*SlCTii»t»a.'*  «>e  •" 
instroment,  the  other  without.  Wbca  the  loot  ?a  - 


THE  EYE  AND  THE  TEIiESOOPE. 

[288]  Sib, — ^There  is  a  preralent,  and  in  my  opinion, 
erroneous  notion  with  reference  to  this  subject,  which 
I  should  wish  to  correct.  It  U  supposed  by  many  that 
the  effecta  of  difCraction  are  attendant  only  on  rision 
with  the  aid  of  a  telescope,  as  if  the  telescope  were 
something  different  in  principle  from  the  eye.  I  would 
assert  tiiat  effeets  predsely  similar  in  kind  accompany 
vision  with  the  naked  eye.  This  applies  to  the  pheno- 
mena of  spurious  discs,  Ac.  These  effects  are  merely 
less  in  degree  from  want  of  magnifying  power.  There 
is  another  point  on  which  I  would  say  a  few  words.  I 
do  not  think  that  the  advantage  to  be  derived  from 
keeping  both  eyes  o^n  in  telescopic  observations,  is  so 
generally  known  as  it  deserves.  In  order  to  keep  one 
eye  closed  a  continuous  mnacular  effort  is  necessary, 
which,  even  after  practice,  causes  fatigue.  The  bimplf'st 
plan  to  remedy  this  is  to  attach  a  blackened  strip  of 
pasteboard  or  tin  to  tho  split  tube  of  the  eyepiece,  pro- 
jecting on  both  sides.  The  object  of  this  u  to  obstruct 
all  light  from  the  other  eye,  which  is  kept  open.  I 
think  this  plan  has  only  to  be  tried  for  the  comfort  of 
it  to  be  appreciated.  8.  T.  Pkbston. 


A  VALUABLE  TABLE.— The  following  Uble  wlU  be 
found  valuable  to  many  of  unr  readers  : — A  box  24in.  by 
16In.  square,  and  S81n.  deep,  will  contain  a  barrel.  A 
box  36Gi.  by  ISjin.  square,  and  Sin.  deep,  will  contain  a 
bushel.  A  box  12in.  by  ll^in.  sguare,  and  9iu.  deep,  wlU 
contain  half  a  buahol.  A  box  Bin.  by  Sin.  square,  and 
Bin.  deep,  will  contain  a  pock.  A  box  Bin.  by  8in.  nqnare, 
4j|in.  deep,  will  contain  one  gollon.  A  box  7in.  by  8in. 
square,  and  -liin.  deep,  will  contain  half  a  gallon.  A  l>ox 
4iii.  by  4in.  square,  and  4^in.  deep,  will  contain  a  pint. 


treadle  down  the  instnunent  Is  caused  to  elose;  as' 
when  the  foot  Is  lifted  the  strong  spring  poUs  the  bcJb-*  • 
out  again  by  means  of  the  long  lever  fixed  at  the  hta 
The  diagrams  explain  therost. — Reed  Tcksk. 

[8949.]— REPUBLIC  OP  OUAIANA.— I  am  qiUu  »• 
tonished  at  the  remark  of  **J.  G.'*  (p.  490).  He  u- 
that  I  am  mistaken  in  stating  that  the  colonUt  of  OaU- 
are  north  of  Vcnesaela.  I  never  thongbt  nor  sAid  thj(< 
I  answered  to  the  query  abont  the  "  Ilrpublie  "  of  QaijtnA 
that  I  believed  it  wna  near  VeneKUcla.  I  think  ei  co  n 
is  pfirt  of  Venosuelan  Gninna.  I  road  in  the  Timet  snn:*' 
wcoke  ago  an  article  about  a  settlement  in  that  ooaotrv 

— BBRNABDtN. 
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18949.]  —  GOAYAKA  OK  OUALVNA.  —  Besides  the 
uaoul  liuglUh  error  oi  oinittuig  the  flrnt  A  oi  this  name, 
«  lultir  quite  cjsuutiiil  to  ita  Bouiid  iu    «uy  regular 
urtUoipv,  ••  J.  G."  is  very  auluuky  iu  limiting  Ibo  appll- 
cation  or  what  is  literiUly  the  most  dclincd  and  natu- 
rally-flxed  googniphlcal  name  on  any  contiueul  in  the 
norld.     It  has  lllwaya  applied  to   the  whole  rioer  itiand. 
or  portion  o(  Boatli  America  that  the  Oroiioco,  by  its 
uiuuntt  iiifnrcation,  detaches  and  isolates.   Rising  abont 
the  middle  ol  this  vast  tract,  its  first  coarse  is  S.W.  and 
westwiird,  directly /rtm  the  sea  it  is  to  roach ;  then,  in 
the  heart  of  the  coutinent,  it  splits  into  two,  to  the  S.W. 
»ud    N.W.,  each  eciual  in  volume  to  the  Uhiue.     The 
lormer  called  the  Cussiquiare,  or  nofural  ranuJ,  after 
winding  some  160  miles,  enters  the  UIo  Negro  (chief 
AtMuent  of  the  Amazon)  at  about   1,500  miles  from  the 
sea.     The  other  branch,  Mie  proper  Oronoco,  takes  its 
o-wn  course,  northward,  down  various  cataracts,  and  then 
OM»ward,  UU  in  about  1,(KX)  miles  it  reaches  the  same 
ocean  ;  and  thus  we  have  the  only  river  in  the  known 
world  that,  like  Adam's  in  Genesis,  is  "parted,''  and 
tliea  compssBos  a  whole  land.  There  are  alluvial  deltas, 
oi  course,   but  nowhere  else  is  a   Uiiul,  a  truo  country, 
comprising  mountain  chains  and  all  other  elements  oi  a 
conuueut,  known  to  be  thus  moated  with  rivers  and  sea. 
Mow  the  throe  colonies,  to  which  "  J.  O."  oonlijies  the 
uamo,  lorm  not  one  quarter,  and  by  far  the  worst  quarter, 
u  I  this  vast  and  unique  land  of  Guayana.    The  southern 
laall,  or  all  that  drains  to  the  Amaaon,  is  Brazilian,  but 
Liardly  trodden  as  yet.      More   than  a  quarter,  to  the 
IS.W.,  formerly   Spanish,  is  now  Venczuehin,  forming 
ubont  half  the  area  of  that  republic,  and  praised  by 
Mmnboldt  as  the  garden  of  the  world.     Its  copital  has 
Kiot  been  moved,  but  very  variously  named,  being  the  San 
Tome  and  Nnova  Guayana  of    old  maps,   afterwards 
jVnaostura,  now  lastly  Ciudad  Bolivar.     This  quarter, 
«  qual  in  extent  to   France,  all  drains  to  the  Oronoco. 
'Iho  only  low,  moist,  and  unhealthy  Guayana  is  the  re- 
maining or  maritime  part,  comprising  the  three  poor 
I  idonies    "J.   G."    has   alone  mentioned,  where   the 
British,  Dutch,  and  French  have  scratched   hut  the 
merest  margins  of  low  coast.     It  Is  remarkable  the  gold 
diggings  discovered  only  three  years  ago  in  a  high  and 
cool  table-land  of  Venezuehin  Guayana,  bad  beonheard 
lit  by  Raleigh,  and  lortwo  centuries  regarded  as  a  fable. 
-E.  L.  G. 

I41D1.]— SUKDI.a..— "  W.  H.  C."  will  find  a  letter  on 
page  4m,  Vol.  X.  of  the  Enolish  Mechanic,  which  may 
uclp  hUn ;  also  on  pp.  520,  S)*i,  and  684  in  the  same  Vol., 
-■      atflin ' 


i'liso  on  ppriTavdSS  in  tlio  Vol.  now  issuing.— CnBmEwr. 
[IISI.]— REFRIGERATOR.— In  answer  to  "  Chico," 
ice  is  easily  kept  a  week  in  the  hottest  weather  by 
placing  it  in  a  large  hag  contaiulug  plenty  of  sawdust  to 
cover  and  surround  the  ice,  the  bag  being  phiced  in  a 
hole  in  the  ground,  in  a  cool  spot,  and  boards  being 
placed  over  the  hole,  and  old  sacks  over  thorn.  It  the 
lacks  are  kept  damp  aU  the  better.  I  alwaya  keep  Ice 
tima,  the  merchant  sending  it  in  a  bag  ol  sawdust ;  iu 
tliat  idoue,  it  often  keeps  a  week.— Olmbbst. 

[4no.]-SMOKEBURSING.— There  Is  an  article  en 
t  he  above  subject,  p.  876,  Vol.  X.— Sxaoiua. 

14172.)— BORING  BAR.— You  must  construct  some 
sort  of  wooden  frame  to  support  your  bar,  and  if  you  take 
only  a  small  cut  at  a  time  no  very  great  rigidity  is  re- 
quired. I  should  take  three  cuts  through  a  pair  of 
lirasses,  and  the  lost  cut  not  more  than  l-60in.  all  round. 
If  you  take  care  to  level  the  work  first  with  the  spirit- 
Itvel  you  can  at  any  moment  make  sure  of  your  bar, 
ouo  way  at  least,  by  the  same  means,  which  may  save 
much  time  in  the  event  of  a  cutter  sticking  and  break- 
ing, or  il  yon  think  the  supports  may  have  given  way 
a  little  by  an  over  strain.  1  onoe  bored  a  fiin.  hole  In  a 
barrel-holding  head-stock  of  a  rifling  bench  thus:— I 
first  fitted  on  two  blocks  of  hard  wood,  with  a  tenon 
below  to  go  between  the  sides  ot  the  bed,  and  a  bedstead 
bolt  or  bedscrew  to  eaeh  to  hold  it  down.  I  then  made 
a  cutter  eiactly  like  the  ahitting  side  of  a  Franklin's 
expanding  centre-bit— viz.,  with  the  sliaving  half  ot  the 
ordinary  carpenter's  oentro-blt,  armed  with  a  nicker  on 
its  outside  edge,  and  fitted  it  to  the  I  bar  that  I  had  pre- 
viously used  for  the  small  holes  in  the  other  head  of  the 
machine.  With  this  new  cutter,  and  the  bar  and  heads 
usud  before,  I  bored  holes  for  taking  a  2'  bar  through 
the  block  mentioned  above.  The  cutter  for  the  &in. 
hole  was  made  of  a  piece  ol  flat  bar-ateel,  drawn  out 
uarrow  at  one  end,  and  hooked  a  bit,  so  as  to  be  like  a 
rouglilng-out  tumiugtool  in  effect,  and  keyed  Into  a  hole 
in  the  bar.  A  large  carrier  was  put  on  end  of  bar,  and  a 
piece  of  gas  barrel  about  4ft.  loug,  shipped  over  the  tail 
ol  the  carrier,  formed  a  lever.  On  the  other  end^of  the 
bar  another  carrier  and  an  old  dog  chain  with  a  swivel 
-on  it,  hung  over  a  pulley  somedlstanoe  off  , with  a  weight 
attached,  gave  the  feed.  It  happened  to  be  at  the  cold- 
est time  of  a  very  cold  winter,  or  I  should  have  been 
knocked  up  probably.  Of  course  il  yon  can  fit  up  an 
61d  pedestal  or  two,  and  run  In  some  type  metal  or 
Babbit's  metal  bearings  (or  even  lead)  round  the  bar, 
which  has  previouBly  been  wedged  up  to  IU  right  place, 
»o  much  the  better  ;  and  for  heavy  cuts  you  would,  ol 
course,  not  depend  on  the  bearing  that  fir  timlier  would 
Airord.-J.  K.  P. 

[4174.]- GEOLOGY.- "VerlUa'g"  qne'tion  cannot  bo 
replied  to  positively.  It  must  be  a  time  almost  beyond 
computation— DiiUiuiu  of  years  certainly.— AuousTUs. 

14190.]— EMIOBATION  TO  THE  WE8T  INDIES.— 
Two  things  are  to  he  borne  in  mind — 1,  that  in  the 
Klobea  warmer  hall,  viz.,  in  latitudes  below  80  ,  no 
wood  olcarUig  (which  is  the  first  essential)  nor  any  out- 
door manual  Ubour  can  be  perlormed  by  Europeans, 
except  at  elevations  above  8,00a(t.,  or  at  least  6,U0Uft.  ; 
a,  that  nature  has  not,  in  the  tropics,  made  the  txpioUa- 
tion  ot  a  labouring  class,  however  poor — and  least  ol  all 
when  they  are  Ireed  slaves  or  their  descendants— by  > 
richer  directing  class,  possible  as  she  haa  here.  Now, 
of  the  Brlthih  West  Indies  (though  nearly  all  arc  hilller 
than  the  summit  of  Scotland),  none  contain  ground  high 
enough  for  whites  to  work  on,  except  the  part  of 
Jaittidca  east  of  Kingston.  On  these  mountaius,  I  be- 
lieve that  Englishmen,  or  at  least  "temponuica  "  men, 
going  there  young,  might,  besides  their  necessaries, 
raise  colTea,  and  perhaps  cotton ;  but  no  other  ol  the 
present  staple  exports,  which  require  lower  and  hotter 


ol  slavery,  seems  to  have  permanently  banished 
civilized  Industry.  The  island  nearly  Ihroughont  is  of 
wondrous,  perhaps  matchless,  tertihty  and  boanty  ;  but 
seems  ot  all  others  the  most  mined.  The  whites  have, 
from  hoiuR  ouo  in  ten  when  the  present  writer  was  there, 
dwindled  in  a  few  years,  by  their  own  account,  to  one 
in  forty.  Even  then,  square  leagues  upon  leagues  of 
formerly  tilled  estates  had  relapsed  into  Jungle— not 
what  is  so  called  elsewhere,  but  absolutely  imprnr- 
trabU  wood  aott.  Jjigh— and  it  must  now  or  shortly  differ 
little  in  social  and  physical  state  from  a  bit  of  central 
Africa,  save  in  the  negroes  having  countless  herds  of 
halt-wild  swine,  and  being  under  Baptist  IctMh-men, 
instead  of  Obcah  ones.- E.  L.  G, 

[4198.] —CEMENT.— " A  New  Subscriber"  will  pro- 
balily  find  a  cement  made  of  resin  and  beeswax,  coloured 
with  Venetian  rod,  answer  his  purpose.  Say  about  2oj. 
of  resin,  Jox.  beeswax,  and  about  {ox.  Venetian  red. 
Melt  it  gently  and  stir  it  well  together :  and  make  both 
the  botUe  and  brass  cap  hot  before  applying  the  cement. 
— Adoubtos. 

[4196.]— CEMENT.— "  New  Subscriber  "  will  find  the 
following  suit  him :— 1.  Mix  a  pint  of  vinegar  and  a 
Bint  of  milk  ;  when  fuUy  mixed,  clear  it  ot  the  lumps, 
and  let  it  acttle ;  then  sift  into  the  liquid  some  quick- 
lime, until  a  thick  paste  is  obtained.  Or  2.  Alum  and 
plaster  of  Paris  mixed  together,  which  is  a  very  good 
cement  for  gUiss  and  brass,  and  will  stand  well.  See 
sNo  Enolish  Mechasic,  Vol  X.,  pp.  187,  891,  417,  483, 
518,  (J40,  and  660.— COBJUiHI.  ^ 

[4226.]- DOUBLE  8T6CK8.-I  quite  agree  with 
"  Norma  "  (although  only  an  amateur  too)  that  the  beat 
plan  to  save  seed  to  raise  double  stocks  from  is  to  de- 
stroy all  flower  pips  on  single  flowering  plants  that  have 
only  four  petals,  and  to  save  the  seed  from  those  with 
five,  six,  or  seven  petals :  the  more  petals,  the  better  the 
seed,  olthongh  I  never  saw  a  pip  with  more  than  seven 
petals  bear  seed,  and  then  only  on  the  Giant  or  Bromp- 
ton  Stock.  I  never  saw  more  than  lour  petals  on  a  pip 
of  the  single-flowered  annual  Dwarf  or  Ten  Wooka 
Stock.- W.  E.  CoBDOs. 

[4340.]  -FROM  N.  G.  LAMBORNB.— N.  G.  Lambome'a 
velocipede  was  a  four-wheeler,  with  the  ordinary  crank 
motion,  driven  by  the  hind  wheels,  Bit.  diameter ;  front 
wheels,  2lt.  diameter;  crank,  8Jin. ;  swinging  treadles,  8m. 
jomt  at  crank,  and  41n.  joint  which  holds  the  treadle  to 
the  Irame  near  the  Iront  wheels ;  frame  51lt.  long,  ex- 
treme breadth  221n.,  driven  by  the  vertical  tread  of  the 
foot ;  seat  over  the  crank,  and  so  high  that  the  foot 
wonld  just  fairly  reach  the  treadle  when  at  its  Uinit 
downwards.  It  is  a  mistake  in  placlngtho  seat  far  away 
from  the  drlv-ing  wheel,  and  is  a  proof  of  bad  manage- 
ment in  plaehig  the  seat  and  treadles.  I  do  not  advise 
any  one  to  make  alter  this  plan,  although  it  is  the  best 
that  I  have  seen,  except  an  Inventioa  that  is  noir  nuninf. 
— N.  O.  Lakbobms. 


[4417.]— SAFETY-VALVE  FOR  KITCHEN  BOILERS. 
—In  answer  to  "  Osmond  Dobree,"  a  very  good  article 
was  brought  out  some  time  ago  (by  Mr.  Fletcher,  Engi- 
neer ol  the  Httuchestor  Association  for  the  Prevention 
of  Household  Boiler  Explosions),  which  is.said  to  bo 
unafTectcd  bv  changes  in  the  tcmperoture.  They  are 
made.  I  believe,  for  10s.  each,  and  cost  abont  10s.  more 
for  fixing,  it  the  boiler  is  in  use.  It  was  illustrotcd  and 
explained,  as  every  other  good  thing  is,  in  this  Jouru.-U, 
in  the  fifth  Volume  (p.  391,  Issued  August  16, 1867).- 

CCRBGNT. 

14418,1— SILVER  COIN.— A  Roman  Family  Denarius; 
vimUr  Antonio,  read  ANT.  AUG.  UI.  VIR.  R.P.C.,  rev. 
LEG.  IV.  I  find  it  quoted  in  one  of  MM.  Lincoln « 
catalogues,  28.  and  8s.,  according  to  preservation. 
Plated  varieties  are  existing.— Bkbnaboin. 

[442I.1-MAKINO  FLANNEL  ADHERE  TO  BRASS. 
—One  part  Venice  turpentine  to  lour  parts  glue, 
thoroughly  mixed,  la  the  best  I  have  tried  to  make  any- 
thing adhere  to  brass.— J.  H.  P. 

[4448.1  TRUE  MERIDIAN.— A  "  Young  Surveyor" 
will  find  that  the  best  way  to  obtain  the  astronomical 
meridian  is  tKc  fieU  is  by  compass,  allowing  lor  the 
varUtion  ol  the  necdla,  which  in  1869  at  Greenwich  was 
20=  4'  westerly.  The  difference  between  this  value  and 
that  for  1800  is  abont  50-  (now  probably  about  I  ). 
This  will  not  of  course  apply  to  any  other  part  of 
BngUnd,  but  the  reply  to  query  48il  (August 
B,  p477)  contains  the  results  ot  determinations  in 
I868-D.  Practical  treatises  on  navigation  give  the  method 
of  finding  the  magnetic  variation,  from  which,  as  just 
sUted,  the  true  meridian  is  easily  lound.  For 
the  determination  of  nfiitd  meridian  lino  refer  top.  a8o, 
June  10,  reply  to  query  4658,  Sundlal.-W.  R.  Bibt. 

[44811— SCREW  CCTTINO.-I  am  not  sure  that 
onto  la »  dictionary  word.  Perhapa  your  compoaitor 
hai  done  riohUy  in  altering  it  to  info  la  my  letter,  on 
page  526,  bat  he  has  spoilt  my  meanhig,  while  Improving 
my  grammar.  I  remember  the  same  thing  once  before. 
—J.  K.  P. 

[4486.1— TRACING  PAPER.-"  H.  U."  may  make  any 
drawing  or  writing  paper  transparent  by  damping  it 
with  pure  and  fresh  distilled  benzine,  and  it  may  be 
used  without  causing  the  Ink  to  run.  When  dry,  the 
paper  resumes  its  opacity.     (See  Enolish  M«obanic, 


isumcs  ifcs  oumi^.j.      ,«««.-..-—"— 

X.,  p.  85 ;  also  VoL  IX.,  p.  897.)— Cubbekt. 
[44<r7  and   455y-IMPRES8iqNS  FROM  JPRINT8 


[4368.]- LININOOCT  SHAFTING.— Cut  a  Mml- 
circle  (exact)  of  wood,  to  fit  the  bottom  brass  of  each 
pedestal,  and  mark  on  the  flat  upper  side  ol  the  wood 
the  exact  centre.  Set  up  your  pedestals  with  the  wood 
In,  and  strain  a  fine  string  Iroin  one  end  to  the  other,  to 
indicate  the  centre  line.  Level  Irom  one  wood  in 
pedestal  to  the  next,  and  so  on  with  a  good  spirit  level, 
and  block  up  the  short  ones  with  hard  wood  or  sheet 
lead,  tiU  you  get  them  right.  Look  at  your  distaucoa 
apart  Ukewise.  01  course  the  shalt  will  be  put  in  its 
place  belore  finally  tightening  the  base  bolts.— J.  K.  P. 

14408.1— INDIA-RUBBER  U  the  inspissated  Juice  of 
several  trees  belonging  principally  to  the  foUowIng 
botanical  orders :— Spurge  order,  or  Euphortnaetx ;  fig 
and  mulberry  order;  dogbane  order,  or  Avocynta.  A 
complete  Ust  ol  names  might  be  too  long,  but  I  beg  to 
quote  a  few  :-  (o)  Spurge  order :  Euphorbio  ont.iruorum 
iUrtifolia.  4c.,  of  the  East  Indies  (SoMOirroot  the  Malay), 
Sipfiinio  tUutUa,  4c.,  of  Brazils,  *o.  (6)  Pig  and  miU- 
berry  order:  FicMelattica,  or  Assam  India-rubber;  F. 
iiHiico,  or  banyan  troe;  F.  rtUoioia  ;  CaiMloaelaiUca; 
aU  from  the  East  Indies.  F.  Brauii,  Western  AJnca ;  F. 
vuuTophylla,  of  New  South  Wales  and  Queensland  ;  F. 
elliptica,  radula,  prinoidf,  4e.,  of  South  America,  (c) 
Dogbane  order  :  Oneola  elaUica,  of  Sumatra  ;  Calotnpw 
aiganUa,  the  well-known  Tenum^nar,  or  jjmgle  pUnt  of 
the  East  Indies;  tTiamio.uii  aereral  other  lianes  of 
the  Gabon;  tVMufbea  eilutu,  iMti  Awt,  of  Bengal,  ^. 
Many  tr  .>ob  of  tlw  8aBi»iill»  oidor  or  Sapotaceir,  yield 
also  a  mllhT  |nl«»  anjaogouf  I'i  gntta-pcrcha.  I  have 
given  (Ni  230,  P- 'i73  *■(  our  ES..U8H  Mechanic)  a  note 
on  BaUt  i  and  MMMfPUJdBta.-UEEHABDiN. 

[4413.]  FKiSU-WATlili  HEATER.— In  answer  to  S. 
Crompton,  I  have  no  means  of  Uklng  a  diagram  of 
back  pressure,  not  having  an  instrument.  But  I  do  not 
think  he  understands  my  note  ;  he  speaks  ol  water  being 
admitted  into  the  heater  ;  I  dn  not  caU  it  a  heater,  as 
my  waUr  is  really  heated  in  the  exhaust  pipe  as  it  leaves 
the  cyUnder.  My  exhaust  pipe  is  Sin.  diameter ;  the 
pipe  from  cold  water  pump  travels  horizontaUy  lor  a 
few  feet  before  entering  exhaust  pipe,  both  lying  hori- 
zontally, so  that  the  water  shoU  not  bump  In  aU  at  once 
but  trickle,  as  it  were,  ont  of  the  pipe  into  exhaust 
nearly  the  whole  of  the  revolution.  Now  to  satisfy  my- 
self, thisweek  I  took  off  the  headol  the  heater  I2lt.  Irom 
where  the  waUr  entered  the  exhaust  olpe  and  watched 
the  work  ol  it  with  lOlb.  of  steam,  and  instead  ot  back 
pressure  I  had  a  partial  vacuum  when  the  greatest  nish 
at  water  occurred,  so  much  that  the  steam  returned  at 
that  parUcular  point  with  considerable  noise ;  that  point 
can  bo  seen  with  steam  at  401b.  to  tho  puffs  as  they 
leave  tho  pipe  for  the  open  air.  A«ain  I  can  get  no  loud 
and  clear  bark  from  the  exhaust  when  pumping  as  I  can 
when  the  water  is  shut  off,  and  I  certainly  think  the  en- 
gine works  easier  when  pumping  than  not;  but  one 
point  I  do  not  understand,  my  exhaust  pipe  direct  from 
the  cylinder  is  12fl.  long,  and  when  I  first  tried  it  in 
1883 1  blew  Into  a  close  cask  of  120  gallons.  Then  I  had 
twice  as  much  sUex  deposited  on  its  sides  as  I  do  now  I 
have  replaced  it  with  an  Iron  one  as  being  more  ortho- 
dox ;  I  presume  the  reason  la  beoauie  tho  wood  is  the 
best  non-conductor  ol  heat. — One  Bye. 

[4416.]— PHOTOGRAPHICAL.— II    "  John  "la   the- 
lortunate  possessor  ol  the  fourth  Volume  ol  the  E»o 


ANDTB^-SFERRraO  ENGRAVINGS  TO  WOOD.- 
Dip  a  suitable  piece  of  paper  Into  a  weak  solution  of 
starch  and  leave  it  to  dry,  then  moisten  vrith  dUnte  sul- 
phuric acid.  The  engraving  to  be  copied  must  be  ex- 
posed to  the  vapour  ol  iodine  for  about  five  mtoutes, 
then  appUed  to  tho  prepared  sheet  of  paper,  and  the  two 
pressed  together  lor  aminute  or  two  In  a  copying  press. 
The  iodine  Is  said  to  fix  Itself  on  every  part  of  the  en- 
eravlng covered  by  printing  ink;  such  being  the  case, 
the  remainder  ot  the  process  becomes  evident.  I  imagine 
it  would  be  equally  awUeable  to  wood.  Not  proved.— T. 

W.  BOOBD. 

r4472.]-80LDERINO  BRITANNIA  METAL.-"  J. 
B-l_r"  win  find  a  method  of  soldering  any  kind  of 
metal  without  fire,  described  on  p.  626,  Vol.  A.— 
Seboiub. 

(4473.1- INTENSITY  COIL.- 1  send  a  rough  diagrun 
of  a  machine  made  lor  winding  fine  wire  on '«  ""«• 
From  the  following  description,  "  K  F.  D.  'may  be  able 
to  construct  one  lor  his  own  use.  A  is  a  rod  ""t  oan  bo 
taken  off  the  uprights  upon  which  the  coil  is  fl"d,  C  1» 
a  wooden  rod  to  cany  the  reel  that  contains  the  wire  j 
B 1. T biaa  tube  whfch  baa  a  aUt  in  it  from  end  to  emL 
Liride  S«  tube  U  •  amaU  metal  bar,  with  a  thread 
"ougltawhole length, and  wWch  can  be  toj-;«d  "pen 
Us  OTO  axU.  At  B  la  a  atud  that  icrowa  on  to  tho  bar 
nsida  the  tube,  which  moves  in  either  direction  when 


A 

c'      mtt. 

present  sUple  exports,  which  require  lower  and  hotter  fortunate  possessor  ol  the  fourth  Volume  ol  ine  *.»o- 

gronnd.    Innumerable  wUd  products  of  both  the  high  ^,a„  Mechanic,  he  wiU  find  all  he  requires,  I  think.  In 

and  lowlands,  as  hard  fancy  woods,  dye  stuffs,  preserved  ^i^g  exceedingly  good  chapters  on     ^-'o""?;"?  ^"."J^ 

fruits,  oils,  and  other  medicines,  ought  to  be  exported  )  graphy,"  by  ''A.  H.  W.,"  on  pp.  26,  41,  89, 118,  201,  ^60, 

but  the  mlserBblo  social  state  induced  by  two  centuries  ,nd  285  in  Uiat  Volume.— Cobbext. 


the  handle  is  turned ;  it  also  has  a  small  hole  to  it  for 
the  wire  to  pass  through  on  to  the  ooU  at  A.  It  wiu  bo 
seen  that  when  the  coU  is  turned  by  means  of  A,  it  draws 
the  wire  from  the  reel  C,  through  B,  which  can  be 
brought  opposite  to  any  part  ol  the  coU.  I  have  ma4e 
targe  coUsM  this  machine,  and  have  found  but  litUe 
ti«Sble  in  winding  the  wire  on  to  them.  The  b»Bdle  »» 
B  would  be  best  at  the  other  end.  With  respect  to  the 
tosutatlon  ol  coils,  it  may  be  said  that  they  cannot  be 
insulated  too  well;  yet  it  must  be  understood  that  the 
inducUve  influence  of  the  core  and  primary  coU 
diminishes  as  the  square  of  the  distance ;  therefore,  what 
is  gained  by  insutation  U  partly  lost  through  the  space 
It  Socuples ;  an  insulator  should,  therefore,  be  used  that 
tLkes  up  the  smallest  space.  I  think  "  R.  F.  D."  has  not 
insulated  hla  coil  any  too  welL— J.  T. 

[4474.1- HORSE    POWER The   common    rule  for 

calcutattag  the  power  of  a  steam-engine  Is  'WM  *•  P J"  = 
BSD-horse  power,  or  rf»  p  r  =  700-horse  powei--(o).  But  as 
the  steam  should  be  stopped  off  at  !  the  atroke .-.  f  pv 
=  gss-horse  power.  This  Is  the  simplest  general  ex- 
pression; but  as  a  commercial  expression,  p  v  oan  oe 
!i85omcd=  80  X  81  =  93  a  constant,  which  is  considered 
a  fair  average  in  calculating  the  nomtoal  horse  power 
of  a  steam-engine.   Therefore,  substituting  tor  p  «  we 

have  by  divUion  d»  =  10  H.  P.    .-.  H.  P.  =  £5  =  "O""'- 

nal  power  of  non-condensing  steam-enginea.  An,*'°^, 
gUtutlng71b.  per  square  inch  instead  of  p  in  cquauon^tu) 

d  and  V  remaining  as  before,  we  find  H.  P.  =■  ^  = 
nominal  power  ol  condensing  engines.  For  the  actuU 
power  ol  steam-engtoee,  equaUon  (o)  must  be  applied 
in  aU  cases  with  properly  reduced  values  ol  p  and  r. 
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either  from  tables  or  otberwiae.  "  Templeton's  Eugi- 
neera*.  Millwrights',  and  MaohinibtH'  Asslstaut,"  4tli 
edition,  containti  these  tables,  and  much  useiul  inlorma- 
tiau  for  the  practical  man. — K.  D. 

(4474.1— HORSE  POWER.— The  loUowing  is  a  simple 
metbad  of  finding  the,  borne  power  of  a  steam-engine. 
Hquare  the  diameter  of  the  cylinder  In  inches,  and 
divide  the  product  by  12.  The  result  will  be  the  power 
with  steam  of  301b.  to  the  square  inch.  From  this,  the 
power  at  any  other  pressure  may  be  ascertained  by 
simple  proportion.  For  example :  Required  the  power 
of  an  eugine  whose  cylinder  is  6in.  diameter,  snpposing 
the  steam  pressure  to  be  401b.,  Q  y  Q  ~-  li  —6  (horse 
power  at  801b.  pressure).  Then  by  proportion,  80 :  40 ::  8 
:  4  (power  at  401b.)— Veetchjicb. 

(4477.1  -  BOOKS.  —  The  "  Encyclopiedia  of  Rural 
Sports,"  \>j  Delabere  P.  Blaine,  8to.,  fiOs.,  1861,  and 
"Youatt  on  Dors,"  8vo.,  68.,  1851,  are  both  standard 
works.  Mayhew,  Richardsoa,  and  Jesse  have  also  written 
on  the  snme  subjects. — Canis. 

[4478.1— BLUE  INK.— 1  Chinese  blue,  9oz. ;  boiling 
water,  1  quart ;  oxalic  acid,  loE.  Dissolve  the  blue  in  the 
water  (rain  water  If  yon  can  get  it),  then  add  the  acid, 
and  it  is  ready  at  once.  Or  8,  dilute  sulphate  of  indigo 
with  water,  until  the  desired  tint  is  obtained.  (See 
Ehoush  Msdumc,  Vol.  X.,  p.  181).- Cubuekt. 

(44791— COLLODION.— "W.  Crawley"  appears  to 
handle  his  plate  well  up  to  a  eartain  point — namely,  the 
draining  off.  He  should  put  down  his  collodion  bottle, 
and  then  gently  rock  his  plate  edgewise,  keeping  the 
'  draining  comer  down.  Tma  will  cause  the  ridges  to 
run  into  each  other.  I  have  found  it  advantageoua  in 
this  very  hot  weather  to  thin  the  collodion  occaaionaUy 
with  a  Uttle  sulphuric  ether. — Fjiddy. 

[4481.]—"  A  DIFFICULTY."- The  use  of  the  leather 
bottom  to  the  cistern  is,  as  explained  in  the  work  re- 
ferred to,  for  the  purpose  of  keeping  the  fluid  in  the 
cistern  always  at  the  same  level  when  an  observation  is 
made.  Sii.ce  the  mercury  in  the  tube  is  almost  con- 
Uooally  ascending  or  descending,  that  in  the  vessel  is 


[4608.]- MENSURATION  OF  SUPERFICIES.— The 
rule  "  T.  W.  H."  has  been  trying  for  a  three-sided  triangle, 
namely,  that  the  area  is  the  :iquarc  root  of  the  continued 
product  of  the  half-perimeter  multiplied  into  the  three 
remainders  left  on  taking  each  aide  from  that  half-peri- 
meter, deserves  to  be  more  used  than  it  is  ;  being  much 
easier  than  the  statements  of  the  rule  commonly  make 
it  appear,  and  the  three  sides  belHg  better  measurable 
with  accuracy  than  one  side  and  a  perpendicular.  So  X 
give,  as  he  desires,  every  figure  of  the  working  of  his 
example  ;  but  allow  me  to  say,  a  "  three-sided  triangle  " 
was  quite  conceivable  without  the  diagram,  especially 
asDouseor  mention  is  made  by  him  of  D  or  theUue 
DB:- 


side  AB 
aide  BC 
aide  CA 


hall  sum 


S 
0< 


8 
0^1 


2 

0-1 


9-S 
7-6 
6-6 

3)92^3 

111 

es-5 

6-66 


half  (um  =  111 
-  C  A      =     lis 

5-6 


half  sum 
-  BC 


=  111 

=    7-6 


8'6 


ea-ie  k  » 


186-48 
87-38C 


haU  sum  ==  111 
-  A  B      =9-3 


1-9 


228-776   X   c  (=  a  -  0-1) 


447'5S2 
-  22-8776 


42S1744(30ill97S,fto. 

4-06)  25-17 
24-86 

4121)   8144 
4121 

41229)402300 
871061 

412887)8128900 
3886709 


also  oonstantljr  altering  its  level,  sinking  when  that  in 
the  tube  is  rising,  and  vice  verta.  The  adjusting  screw 
may  be  made  to  work  in  a  light  brass  frame  attached  to 
the  vessel.  The  sketch  will  perhaps  afford  some  idea 
of  the  position  and  arrangement  of  tlie  screw. — Exhidi 

TIOHXB  AT   ROTAL  COLLEaX  OF   SCZEMCE. 

(4483.]— OVAL.— "  Symmetrical  Beauty,"  by  D.  R 
Haj,  la  the  best  book  on  the  aubjeot  I  ever  met  with, 
8vo.,  6s.,  1846.  By  following  his  directlona  I  haTe  drawn 
many  ovoid  figures,  and  oan  safely  reoommend  both  the 
above  and  the  author's  other  works.— H.  B.  M. 

[4499.]- WELDING  CAST  STEEL.— If"  T.  O.  B." 
will  take  great  pains  in  heating  his  steel,  by  watching  it 
in  a  nice  gentle  fire  kept  free  from  dirt,  and  use  the 
following  composition,  ho  will  have  no  difflculty  what- 
ever in  doing  it  to  his  satiafaction :— Take  ten  parts  of 
borax  and  one  of  sal  ammoniac  ;  grind  them  together 
roughly,  and  then  fuse  them  in  a  metal  pot  over  a  clear 
fire,  taUng  care  to  continue  the  heat  until  all  name 
has  disappeared  from  the  surface.  When  the  Uquid 
appears  clear  the  composition  is  ready  to  be  poured  out 
to  oool  and  concrete,  afterwards  to  be  ground  to  a  fine 
powder.  This  may  be  best  done  by  running  it  into  a 
strong  iron  vessel,  or,  if  in  a  smith's  shop,  into  a  hole  in 
his  Bwaige ;  put  In  a  piston,  and  use  the  sledge-hammer. 
A  small  quantity  of  this  composition  will  be  sufficient, 

3>rinkled  on  the  parts  to  be  welded  while  in  the  fire, 
are  should  be  exercised  in  hammering  the  splice. — 
Oeo.  Jacksok. 

(4486.1— COPPER  COIN.— A  coin  of  Adolph  Frederic 
XL,  King  of  Sweden.— Behardih. 

[4499.]—"  FOUL  AIR."— The  cause  of  foul  air  in 
mines  and  other  places  is  the  presence  of  decomposing 
animal  or  vegetaole  matter.  "Tbo  gases  more  frequently 
present  in  mines  are  marsh  gas  (light  carburetted 
hydrogen)  and  carbonic  acid  gaa.  The  former  is  given 
off  to  a  great  extent  from  seams  in  coal  mines,  and  is 
frequently  the  cause  of  fearful  expioaions  resulting  in 
great  loss  of  life.  This  gas,  as  its  name  implies,  consists 
of  carbon  and  hydrogen,  and  has  the  chemical  formula 
0  H4.  By  means  of  the  safety-lamp  of  Sir  Humphrr 
Davy,  accidenta  might  in  almost  all  cases  be  avoideo, 
for  when  the  proportion  of  marah  gas  is  so  great  as  to 
be  dangerous,  the  gauze  cylinder  of  the  lamp  fills  with 
flame,  and  thus  warns  the  miner  ere  an  explosion  takes 
place.  Carbonic  acid  is  also  frequently  present  in  mines 
and  wells.  If  a  light  be  lowered  into  the  shaft  it  will  bo 
put  out,  showing  that  It  would  be  higlily  dangerous  to 
venture  into  such  an  atmosphere.  A  short  time  ago 
there  was  an  account  in  the  newspapers  of  some  men 
who  unfortunately  fell  a  prey  to  tho  foul  gas  in  a  well: 
this  was  probably  carbonic  acid,  and  the  accident  might 
have  been  avoided  by  first  lotting  down  a  lighted  candle. 
Sulphuretted  hydrogen  Is  a  gas  often  present  in  the 
vicinity  of  sewers,  and  is  highly  poisonous.  These  gases 
may  be  got  rid  of  by  proper  meaus  of  ventilation.  In 
large  mines  there  should  bo  two  shafts,  and  if  the 
country  be  undulating,  one  shaft  opening  at  the  higher 
and  one  at  the  lower  level  will  afford  a  very  effectual  ven- 
tilation. Blowing  engines  may  also  be  used  for  forcing 
pure  air  into  the  workings  of  mines.— Exhibitioxsb  at 
RoiAL  CoLLXoi  or  8cuxc£. 
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showing  the  next  figure  to  be  5,  and  so  on. 
He  most  likely  boggled  at  the  second  line  of  the  evolu- 
tion— the  line  always  the  most  needing  attention. 
Books  do  not  say,  as  they  ought,  that  the  second  figure 
of  a  square  root  must  never  be  written,  aalcu  it  he  aO, 
nor  tiie  aecond  line  of  oomputatl<m  flUed  till  you  have 
mentally  computed  tho  whole  Ikird  line.  In  the  present 
case,  however,  as  the  doubled  first  figure  of  root  4  will 
not  go  10  times  in  3S,  you  write  0  for  the  second  root- 
figure,  put  also  a  0  alter  the  four,  and  bring  down  a 
new  pair  of  figures,  17.  Tben,'as  40  goes  above  60  times 
in  3S17,  the  next  figure  of  root  is  6,  and  yon  append  a  6 
also  to  the  40,  making  406,  to  be  multiplied  by  6  and  sub- 
tracted, and  so  OB.  If  "  T.  W.  H."  tries  the  triangles  18, 
14,16;  or S-1, 6-3, 6-8,  he  will  find  a  terminating  root; 
their  areas  being  eommensurable  with  tho  square  of  a 
Bide.- E.  L.  Q. 

(4504.]— ELLIPSES,- Annexed  is  a  drawing  of  a 
simple  instrument  which  night  easily  be  constructed 
either  in  metal  or  wood.  The  traverse  bar  A  B  carries 
two  studs  wliich  slide  in  the  grooves  of  the  crosspiece. 
By  turning  the  traveraa  bar  a  pencil  point  at  C  is  made 


cylinder  71n.  by  7ln.  would  equal  784  times  7io.  of  wire, 
and  tho  globe  being  |  of  the  cylinder,  is  exactly  8698Jin. 
of  the  wire.— E.  L.  G. 

(4611.]— WEIGHT  OF  BALL.— Its   content  is  i  the 

f>roduct  of  radium  and  surface ;  and  the  surface  c^  4  of 
ts  great  circles.  A  circle  of  7in.  diameter  being  nearly 
-22  round,  has  nearly  11  x  3^  square  inches.  Hence  the 
surface  of  ball  is  nearly  154,  and  its  content  i  of  164  > 
8J  =  1791  cubic  Inches,  =  about  471b.  In  cast-iron,  or 
50  In  wrought.  In  the  other  question,  as  the  circles  are 
commensurable,  that  of  7ln.  diameter  equalling  just 
2H  X  28  uf  a  quiirter  Inch,  a  cylinder  7in.  diameter  and 
7in.  long  would  give  78t  times  7lQ.  of  the  wire  ;  and  tixe 
ball,  being  always  |  of  Its  containing  cylinder,  will  give 
If  the  above  quantity,  or  S,6581iu.  of  wire  exactly.  WTien 
a  ball-s  content  only  Is  wanted,  11-21  of  the  cuntaining 
cube  is  near  enough. — E.  L.  G. 

[4612.]— REVOLUTIONS  OF  BLAST  F.VN.  —  The 
number  of  revolutions  conveyed  from  one  dnixn  to 
another  is  inversely  as  the  diameters  of  the  drnma. 
Thus,  suppose  the  driving  wheel  or  drum  has  a  dia- 
meter of  6ft.,  and  makes  40  revolutions  per  minute, 
and  the  diameter  of  the  driven  wheel  is  8ft.,  we  have 
3  :  6  ; :  40  :  X.  Thus  x  =  80,  the  number  of  revolutions 
of  the  smaller  wheel.  Of  course,  the  number  of  revoin- 
tions  will  be  much  greater  than  this  in  the  example  pro- 
posed by  "  Ralph,"  but  the  principle  is  easily  applied. — 
Exhibitioner  at  Botai.  Collbob  op  Scibhcb. 

(4512.)  —  REVOLUTION   OF  BLAST  FANS.— The 

method  I  invariably  take  to  reckon  up  revolutioaa  of 
blast  fans  might  answer  Mr.  "  Ralph."  I  ascertain,  in 
the  first  place,  diameter  of  pulleys,  likewise  Dumber  at 
revolutions  of  first  mover  per  minute.  Then  proceed, 
by  simple  proportion — viz  ,  diameter  of  pulley  on  firat 
mover  divided  by  diameter  of  corresponding  pulley. 
The  quotient,  multiplied  by  number  of  revolutions  of 
first  mover  in  a  given  time,  gives  speed  of  second  mor^ 
or  counter  shaft.  Again,  diameter  of  transmittiag 
pulley,  divided  bv  diameter  of  pulley  on  fan  spindles, 
the  qaotient,  multiplied  by  number  of  revolutions  U 
second  mover  or  counter  shaft,  gives  the  apccd  the  fan 
is  driven  at.  I  have  a  model  of  blast  fan,  the  principle 
of  which  Is  quite  original,  so  far  as  I  know.  Tb«  two 
sides  or  cheeks  are  concaved  two-thirds  entire  width  ol 
fan,  with  an  aperture  to  admit  air;  said  aperture  crossed 
by  a  bridge  on  each  side,  for  carrying  fan  spindle.  The 
eurved  blades,  formed  to  suit  convex  side  01  cheeks,  are 
secured  to  a  disc.  The  casing  or  periphery  surround- 
ing disc  is  placed  exeentric  to  same,  with  breakenv 
crossing  space  at  variable  angles  to  relieve  pressure  off* 
fan ;  the  whole,  connected  by  tie-bolts,  with  o^oaJ 
method  for  driving  and  discharge,  needs  no  comment. 
Wm  any  of  my  brother  mechanics  expreas  an  opinioa 
on  Its  merit  ?—WiLi.iAV8. 

[4612.]— REVOLUTIONS    OF   BLAST    FAN.— Let 
"  Ralph  "  divide  the  diameter  of  driving  puUey  bv  dia- 
meter of  smaller  one,  then  multiplyresultthusobtained, 
by   number   of   revolutions   of  larger  pulley. — W.  H. 
"rBOBFE,  Reading. 

(4618.]— HORSE  POWER.— In  this  query  the  pressure 
of  the  atmoaphere  is  excluded,  as  ita  action  and  reaction 
on   the  indicator  la  equal  and    contrary.    Honco  the 
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engines;  and,  R  =  ^~^'sxO^~'  '*'  is  correct  for  con- 

denaing  engines.    But  should  the  atmospheric  pressure 
be  Included  in  the  application,    the     formula   H  = 

— — — -^ —  (1-)  la  correct  for  non-coadensing  endues 

gS)iM  (*"'  ''  correct  for  eoudeuaing  engines 
Lastly,  since  both  piatons  go  at  the  same    speed,    the 
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•3-8  =  1-4  -I-  1  -=  2-4  X  60-^ 


to  describe  an  ellipse  by  the  rectilinear  movement  of 
the  atnds  in  the  grooves. .  I  bel^ve.thls  instrument  was 
de^crilied  in  the  Mechanic  shortly'bcrore  its  absorption. 
-T.  W.  BOOBD.  J  .1.  1 

[4S04.]— ELLIPSES.— I  suppose  the  cheapest  and  best 
to  bo  "  Cowpcr's  Ellipsograph,"  made  by  Hultzapffel, 
because  you  can  strike  the  curve  (lialf  at  a  time)  mth*a 
pen  at  once,  and  its  range  is  very  large,  compared  with 
mine,  whlcli  toe.  In  lis  present  state,  Is  only  fit  for  a 
penoU.     Mine  has  advantages,  for  certain    purpose!!, 

fiarticularly  for  Isometrical  drawing.  In  wlilchcase.as 
n  all  others,  any  true  Instrument  i  ever  saw,  except 
mine,  requires  two  separate  adjustments,  with  the 
chance  of  double  error,  whilst  mine  only  requires  setting 
for  the  major  axis  by  a  scale  attached,  and  the 
minor  axis  must  be  right.  Mine  would  cost  a  great 
deal  more  than  Cowpcr's  to  make.  See  p.  430  for 
description  of  mine ;  also  letter  No.  140,  p.  448,  for  two 
other  cheap  plans,  either  of  which  docs  very  well  If  you 
take  care  to  have  a  long  conncctlng-rod,  compared  with 
the  throw  of  crank — say  13  times,  or  6  times  the  dia- 
meter of  circle  described  by  centre  of  crank-pin.  Other 
machines  there  are,  of  which  I  have  one,  which  makes 
a  half-bred  sort  of  egg  shape,  but  very  near  a  true  ovnl ; 
made  many  years  back,  by  the  late  Mr.  C.  of  Halifax, 
who  was  a  very  remarlcablo  Instance  of  a  self-made 
mathematician  and  mechanic  out  of  a  hand-loom 
weaver.  I  have  seen,  also,  a  parabolic  compass  bv  him, 
which  Is  more  extraordinary  stiU.  "Cowper's  Ellipso- 
graph "  Is  on  the  trammel  principle. — J,  K.  P. 

(.4511.1— WEIGHT  OF  BALL.— For  the  aecond  query 
of  Ralph  Wllllama,  it  was  not  stated  by  any  of  the  three 
answers,  as  it  should  be,  that  whereverwe  have  to  com- 
pare one  round  body  with  another,  as  a  ball  with  wire, 
any  reference  to  v  or  Its  parts,  -7854  or  -5236,  la  out 
of  place,  and  Indeed  absurd,  as  the  solution  will  be  ex- 
act vrithont  them,  and  only  approximate  where  they 
are  used.  His  baU  being  28  times  the  wire's  diameter, 
its  section  is  exactly  784  of  the  wire's  section ;  so  that  a 


logarithm  of 

4  =  361b.  mean  pressure  throughout  the  stroke  which, 
introduced  in  formula  (1),  will  give  the  theoretio  K — 
R.  D. 

..{4617.]— STAINING  OUT  LINES.- 1  think  the  beat 
colour  to  stain  gut  lines  is  a  kind  of  greyish  green,  but 
it  is  rather  a  troublesome  process  to  undertake.  Boil  » 
cupful  of  black  tea  In  a  quart  of  water,  allowine  the  gut 
to  remain  in  till  It  has  acquired  what  Is  called  the  "  red- 
water  stain,"  when  it  should  be  rinsed  in  cold  water  and 
lUlowed  to  dry.  Then  put  a  handful  of  logwood  chips 
into  a  quart  of  water,  and  boll  till  the  latter  is  reduced  to 
a  pint.  Take  it  off  the  fire  and  throw  Into  it  a  piece  of 
blue  vitriol  previously  powdered ;  atlr  until  the  oopperaa 
is  dissolved,  when  the  gut  may  be  put  in  and  kept  Iherft 
till  it  acquires  the  desired  tint.  It  will  not  take  many 
minutes,  and  the  gut  should  be  rinsed  in  clean  water 
directly  It  is  taken  out  of  the  dye.  For  a  slate-coloured 
stain,  which  monv  prefer,  a  mixture  of  boiling  water  and 
Ink  Is  amply  snticlont,  always  remembering  to  waah  th^ 
gut  thoroughly  when  the  right  tint  U  obtained.  Out 
can  likewise  be  coloured  by  any  of  the  aniline  dyes  sold 
at  the  chemists,  but  I  think  they  might  possibly  injore 
its  texture.— A.  T.,  Staines. 

[4518.]— MYBOBALANS.- This  is  a  fmlt  which  grow* 
in  India,  and  la  largely  Imported  to  Europe  ou  account 
of  the  tannin  which  it  contains.  The  myrobalau  is  of  a 
pale  buff  colour,  and  reaembloa  a  slightly  shrivelled 
plum.  It  consists  of  fibrous  cellular  matter  enveloping 
a  stone.  It  is  hard  and  firm,  and  when  beaten  with  a 
hammer  breaks  up  Inio  Irregular  fragments  and  a 
light-coloured  dr>-  powder.  As  myrobalans  are  cheaper 
than  galls  and  stronger  than  sumac,  thoy  are  rapidly 
superseding  those  articles.  With  preparations  of  Iroa 
they  dye  cotton  stuffs  a  fuller  black  than  can  bo  obtained 
by  sumac. — Dyer. 

[45ia]  — MYROB  ALAN.  —A  kind  of  dried  plum  bion^t 
from  the  East  Indies,  where  It  Is  used  by  the  Hindoos  in 
medicine  and  calico  printing.  It  has  an  nnpleaaant 
bitter  taste ;  produces  with  Iron  a  durable  black  dyo  an<l 
ink,  and  wiui  alum  a  dark  brownish  yellow.— T,  W. 
BooBD. 

[45ia]— MYROBOLANS.— Myrobolansis  a  bitter  fmit 
brought  from  India,  and  used  by  calico-printers,  dyers, 
&o.,  ^dyeing  black  and  yellow.- Bkacox  Locoa. 
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19.1 — PHOTOGRAPHY.— Procure  Bomo  good  ben- 
place  it  ins  pUte  and  apply  moderate  heat  until 
lutto  fluid,  pour  it  into  a  cold  plate  and  when  quite 
it  may  be  broken  in  pieces.  Then  disBolTe  loz.  of 
Mod  tieusoinin  6o£.  of  methylated  alcohol  and  20 
:tt  of  sandarac.  Then  add  30  dropa  of  mastic 
Lttll,  made  by  meltin)^  gum  mastic  and  adding  tur- 
.tie  to  it  whilst  ill  a  fluid  state.  The  impurities  will 
Hottle,  and  it  i» ready  for  nao.  Should  the  varnish 
L,  thick  add  more  apirit.— H.  J.  Kixobak. 
lao.j  — PEBCH  FISHING.— I  think  the  beat  time  to 
tor  pardi  ia  from  September  to  January  in  Urge  deep 
BH  and  poada  by  the  aide  of  a  river.  There  are 
bers  of  theae  in  the  Thames,  and  excellent  perch 
ng  ia  to  be  found  near  the  paper  mills  at  Temple, 
Marlow.  Weirs  are  the  best  places  in  snnunci- 
,,  but  i>erch  are  not  in  drst-rate  condition  then. 
xe  are  aeverul  methods  of  fishing  {or  them,  and  uf 
rite  tliffurcnt  kinds  of  tackle.  1  think  the  most  sue- 
%ial  iu  the  Tuame «  U  the  method  known  as  "  pator- 
tering."  Attach  a  lead  to  the  end  of  a  gut  line  about 
or  5tt.  loug,  aud  about  Sin.  and  lOiu.  above  it  two 
rt  pieces  of  gut,  about  4iu.  or  &in.  long,  with  No.  8 
>  books  fastened  so  as  to  stand  out  at  right  angles. 
%  vrith  a  live  minnow  or  gudgeon — the  hook  put 
>aub  tlie  upper  lip.  A  longiah  rod,  with  a  free-running 
,,  I  bave  alwaya  found  tke  best.  I  prefer  the  plaited 
i  lines  myself,  at  those  made  of  silk  and  hair  "  kink" 
[jnently  and  are  Tory  apt  to  bitch  instead  of  running 
a  ;  boaldea,  they  are  not  so  strong  as  the  plaited  silk, 
ion  all  is  prepared,  with  the  lead  hanging  6ft.  or  7ft. 
m  the  top  of  the  rod,  drop  the  line  gently  into  the 
ter  till  the  lead  rests  on  the  bottom.  Shltt  the  bait 
ery  now  and  then ;  dont  strike  directly  yon  feel  a 
itch,  but  "  bide  a  wee,"  and  when  you  feel  a  second 
back  tighten  the  line,  and  give  a  sort  of  "lift,"  as  the 
rcb  ia  rather  a  delicate-mouthed  flab,  and  if  yon 
itrike  "  bard  you  are  apt  to  lu^e  both  fish  and  bait, 
sreb  generally  swim  in  shoals,  so  if  you  succeed  In 
nding  one  keep  to  the  same  place.  There  is  another 
.etbod  of  flihtng  for  perch,  which  oonaista  in  baiting 
itb  brandlings,  and  using  either  ordinary  tackle  or  the 
ottlngbam  style.  A  few  broken  worms  thrown  In  now 
ud  then  will  often  attract  the  fish.  Iu  these  methods 
rt  the  float  be  oarriad  welt  under  before  striking.— A. 
'.,  Staines. 

14531.]— BXTRAOTINO  HONEY  FROM  THE  COMB. 
-Jut  the  comb  in  pieces  with  a  sharp  knife  so  as  to 
ivide  all  the  calls,  and  place  the  pieces  in  a  colander 
iver  a  basin  or  jar  to  receive  the  honey  as  it  drains  off. — 

r.  W.   BOUHD. 

[4S32.]— PURE  CHARCOAL.— I  am  rather  pnxaled  by 
dr.  Ibbotaon'a  query.  Does  he  mean  what  we,  as 
ibemists,  call  pure  charcoal,  or  what  druggists  sell  aa 
uch — a  Tery  serious  difference  t  Pure  carbon  ia  almost 
mpoaalble  to  obtain,  except  in  the  form  of  the  diamond, 
>ttt  a  '*  pure  vogotaide  charcoal "  is  made  by  carboniz- 
ing willow  or  other  wood  In  an  iron  retort.  I  imagine 
*  What  kind  of  fire  and  hot  plate  is  pure  ?  "  must  refer 
to  thia.  For  such  a  purpose,  with  an  iron  retort  fitted 
wHh  an  exit  sufficient  only  to  giro  vent  to  the  gases,  any 
Hre  will  do,  but  the  purest  fire  in  ordinary  use  is  a  spirit 
lamp.  For  small  quantities  a  piece  of  gas-pipe,  plugged 
at  one  end  and  partially  closed  at  tlie  other,  would 
serTe.  N.B.— The  "  purity  "  of  the  charcoal  is  a  anpersti- 
UoD,  and  has  nothing  to  do  with  the  effects. — Sioua. 

[4534.]— STEAM  JOINT.—"  Schemer  "  will  overcome 
the  dilBcnlty  he  has  experienced  in  obtaining  a  per- 
fectly tight  Joint  by  having  a  joint  made  exactly  like  a 
nniveraal  swivel  of  a  gas  bracket.  He  can  bring  the 
boiler  nearer  to  the  engine,  or  vice  ptna,  by  a  telescopic 
Joint  made  aacure  by  a  stniBng-box.— D.  Oi^aaKz. 

[4538.]— CARVING  AND  TURNING  SOFT  WOOD.— 
For  external  surfaces  use  the  gouge  and  chisel.  The  iu- 
Mdes  of  boxes,  &c.,  are  shaped  and  finished  with  what 
jire  called  hook-tools ;  their  form  varies  with  the  taste 
and  requirements  of  the  operator,  and  considerable 
yractice  ia  uecessary  to  use  them  properly.  The  screws 
are  cut  with  a  rough  kind  of  traversing  mandrlL  The 
tools  used  for  carving  are  small  gouges,  chieels,  &c.,  of 
various  shapes  and  daea.— T.  W.  Booan. 

[46».]— CHAIN  ADJUSTMENT  TO  COMPOUND 
MICROSCUPE.— This  Is  a  very  simple  and  efficient 
movement,  and  consists  merely  of  an  endless  chain 
working  round  two  pulleys,  one  of  which  is  furnished 
with  a  milled  head.  The  chain  Is  fixed  to  the  "body" 
•f  the  microscope,  midway  between  its  extremities,  and 
also  between  the  pulleys.  **  S.**  will  easily  comprehend 
Ita  working  from  iliis  brief  description.  If  not,  let  him 
devise  the  workiu  <  of  a  ship's  rudder  by  the  "  wheel  "— 
the  priMipUB  are  the  same.  As  regards  its  accuraov : 
I  will  focus  a  1.13"  with  it,  and  do  nightly  use  an  V' 
without  difficulty.  So  far  as/ocuuia;  ia  concerned,  the 
flue  movement  may  be  dispensed  with  where  the  obaiu 
movement  ia  used,  but  the  fine  movement,  if  well  made, 
ia  asefulformlcrometrieal  purposes,  and  should  alwaya 
be  applied  where  expense  is  not  of  vital  importance. — 

[45».]— CHIMNEY.- If  you  build  a  chimney  for  four 
large  boOera  and  determine  to  have  a  good  dranght, 
chooesanv  form— round  or  octagon  is  the  beat— let  it  be  40 
to  M  yards  high,  5  yards  in  diameter  at  the  bottom,  and 
>araU<l  iaiidi,  moat  decidedly,  all  the  way  to  the  top.— 
Wuiiaor. 

«.'SS:1-''0''NTINO  PLANE  MIRROR  IN  RE- 
M^OTIKO  TELESCOPE.— Mr.  A.  White's  pUn  would 
11^""'**'  ••'I'ted  tbe  optical  axis  of  his  telescope 
paraltel  to  the  tube,  and  so  brought  it  close  to  the  aide. 
1^.  White  shifts  bis  angularly  vrithin  the  tube,  which 
wUl  have  no  other  optical  effect  than  he  could  get  by 
aMfting  the  tubs  with  the  mirror.  If  he  will  consider  his 
pietare  he  will  see  that,  without  aomeaa  yet  unknown 
virtoe  in  the  tube  itself  to  force  the  mirror  only  to 
ahow  ob;ects  towards  which  the  tulx  ia  directed,  he 
would  only  see  Just  such  objects  aaUe  in  the  direoUon 
of  the  axis  of  the  mirror ;  and  very  little  of  them,  since 
be  gels  the  tube  (the  lower  half  iu  his  figure)  in  the  way, 
and  only  the  extreme  nppor  edge  of  his  mirror  (as 
ehovn  In  the  figure)  would  be  available  to  form  an 
inisgc.— R.  A.  PiiocToR. 

[^MHi-TORTOISESHELL  COMBS.- The  edges  of 
the  fracture  ahould  be  scraped  smooth,  so  as  to  over- 
lap each  other,  and  Jrced  from  or""',  then  dipiwd  into 
hot  water  to  soltcu  tbem,  pressed  togctliui-  with  hot 
tiiass,  and  la-.Uj,  plunged  into  cold  water  till  hard 
agauL-T.  W.  Buottu. 


[4S46.J— LATHE,  4c.— TO  "  BtERLALA."— If  you  are 
limited  to  three  rows  of  divisions,  I  think  160, 96, 84,  are 
perhaps  the  best.  I  am  strongly  in  favour  of  a  row  con- 
taining 11,1^,  17;  also  19  and  14,  if  your  diameter  is 
sufficiently  great,  else  the  6th  and  7th  of  the  17  row  come 
too  close  to  the  9th  and  10th  of  the  19  row,  unless  your 
boles  are  extremely  small.  Less  than  7in.  diameter  will 
scarcely  hold  them.  I  have  tills  very  day  done  the  fitting 
of  my  new  donble  bearing  mnndriL  and  got  the  loose 
collars  and  nuts  into  their  places.  It  Is  a  first-class  Job 
for  a  good  band,  and  I  think  very  few  amateurs  would 
venture  to?try  It — HngU-handii  I  mean,  of  course.  My 
hardened  fa-n-coUara  are  coned  with  the  slide  reat  set  V- 
taper  for  the  inside  of  collar,  and  ideg.  or  SOmin.  taper 
for  the  outside  of  collar  and  the  inside  ol  cast-iron 
fitting.  1  do  not  shrink  the  collara  In  by  heating  the 
easting,  but  I  put  a  strong  bolt  through  the  hole  in  the 
collar,  to  draw  it  into  Its  place,  and  assist  its  progress  by 
blows  of  a  heavy  inallet,  while  tightening  the  nut, 
each  collar  separately.  Ho  not  put  one  long  bolt  right 
through  from  front  to  back,  or  yon  may  break  your 
casting,  unless  indeed  you  put  a  good  stout  prop  in  to 
support  the  train.  Your  "  SS-  "  in  the  last  line  appears 
to  be  a  misprint.  The  iooK  collars  fit  tight  on  to  the 
cylindrical  portions  of  the  mandril,  and  are  adjusted  by 
t,crew  nuts.  I  do  not  intend  to  have  the  work  japanned, 
as  I  have  htnrd  of  collars  being  tempered  or  losing  some 
of  their  hardness  through  excess  of  heat  employed. 
Mine  are  as  bard  as  I  could  moke  them,  aud  not  tam- 
pered at  all.— J.  K.  P. 

C4S48.]— DIVISION  PLATE.— The  numbers  of  the 
division  plate  wliiob  I  find  most  useful  are 

780  360  300  144  laa  113  96 
divide  into  dUbreneea  S  S  •  ®  a  <=  *  i 
(I  may  add  that  Edwin  Baker,  of  14,  Mount-row, 
Berkeley-square,  London,  Issues  a  list  gratis  of  the 
'■  Beady  Reckoner  for  the  Dividing  PUte ;")  but  there  are 
also  found  useful  for  some  amateurs  who  do  very  fine 
work  these  numben,  aay— 

lao    186 
divide  into  differences     ■>    " 
and  HoUiapffel'a  lathes,  to  some  of  them  were  put 
these  individual  numbers,  231,  309,  for  very  fine  rings  or 
fintes,  when  you  use  them  aU.    The  other  parts  I  can- 
not reply  to.— Wabskop. 

[4547.]— A  FIELD  OP  BARLEY  GROWN  FROM 
OATS.— I  think  thia  matter  la  referred  to  in  "  Vestiges 
of  Creation,"  but  has  been  little  discussed ;  if  true,  as  it 
molt  likely  is,  It  is  an  illustration  of  '*  natural  selec- 
tion," and  its  cognate  doctrines,  showing  how  natural 
species  are  formed  and  modified  by  aurrounding  ooudl- 
tbins.— Siaau. 


[4S47.]— A  FIELD  OF  BARLEY  GROWN  FROM 
OATS.—"  8.  G."  will  find,  in  the  "  Vestiges  of  the 
Natural  History  of  Creation  "  (see  p.  144,  Ed.  6, 1850),  the 
following  much  earlier  mention  of  this  subject: — "  It  is 
now  fully  ascertained  that  the  various  bread-forming 
grains,  wheat,  barley,  oats,  rye,  are  resolvable  into  one. 
If  wheat  be  aown  in  June,  and  mown  down  so  as  not  to 
be  allowed  to  come  to  ear  till  the  next  season,  the  pro- 
duct will  be  found  to  consist  partly  of  rye  or  some 
other  of  the  cereals.  Oata  have  in  like  manner  been 
transformed  into  rye,  barley,  and  even  wheat.  Till  a 
recent  period,  thia  phenomenon  was  doubted ;  but  it  has 
been  tested  by  experiment,  and  reported  on  by  so  many 
credible  persons,  that  it  can  no  longer  be  rajeoted. 
Aud  it  appears  that  poorness  of  soil  has  the  same  effect 
aa  mowing  down.  One  observer  states  that,  in  a  field  of 
wheat,  near  Lnceme,  he  saw  ears  resembling  barley,  bat 
with  grains  similar  to  rye,  growing  from  the  tame  stoat 
icitX  eon  of  vheaU^  The  author  refers  to  the  Oordeaert' 
Chronicle,  1846,  pp.  118, 103,  and  August  and  September, 
1844;  also  Mag.  Nat.  BUt.  new  aeries,  L  674:  and 
JUp.  Bof.  Sot.,  1846,  p.  381.— W.  P. 

[4S4a]— IMMERSION  LENSES.- These  lenses  pos- 
sess the  great  advantages  of  being  easy  to  work,  ard  of 
possessing  greater  "penetration''  than  a  "dry"  lens. 
Their  price  will  vary  from  £8  for  a  German  1-iein. 
to  £60  for  an  English  l-601n.  of  first-dasa  make.  If 
"  M.  J.  C."  be  a  young  beginner,  and  is  contemplating 
the  purchase  of  an  "  immersion,"  let  him  take  to  bean 
PiHicV«advice  to  persons  about  to  be  married — "  Dont  t 
He  will  find  an  Englli^h  ^In.  answer  all  his  requirements 
for  some  years.  If  he  be  an  experienced  microsoopist, 
he  cannot  do  better  than  read  up  the  Xitroieopieat 
Journal  for  the  present  year  and  form  his  own  con- 
clusions as  to  the  suitability  of,  this  kind  of  lens  to 
his  requirements.  Any  of  our  leading  makers  would 
show  him  their  working.  An  English  |in.  may  be  pur- 
chased for  about  £*,  but  I  queation  the  utility  of  apply- 
ing the  immersion  principle  to  lensos  of  these  long 
foci.- H.  P. 

[4S63.]— AVIARY.— The  best  time  for  purchasing 
birds  to  keep  in  an  aviary  is  the  fall  of  the  year,  now 
rapidly  approaching.  This  of  course  applies  to  such 
birds  as  the  bullfinch,  chafllnab,  linnet,  greenfinch, 
reed-sparrow,  yellowhammer,  &e.,  which  are  more 
likely  to  live  when  taken  In  the  aatumn.  Canaries, 
being  bred  under  domestication,  may  be  obtained  at 
any  time,  and  are  undoubtedly  the  best  birds  for 
aviaries.  If  "Rebaf"  purchoaes  any,  let  Urn  get  the 
Norwich  birds,  or  the  Yorkshire — German  ones  seldom 
live  more  than  two  years  in  this  country.  Goldfinches 
are  also  excellent  birds  to  keep,  whether  on  account  of 
their  song  or  their  hardiness.  Some  of  them  will  pair 
with  canaries,  producing  what  are  known  as  "mules," 
probably  the  best  song-birds  known  in  this  conntrf.  The 
siskin  is  a  pleasing  bird,  with  a  peculiar  song.  It  much 
resembles  the  goldflnch  In  form  and  habita,  but  its 
notes  are  inferior,  although  it  sings  from  the  early 
momingto  the  late  evening  It  is  very  hardy  and  often 
lives  eight  years  in  a  cage.  The  linnet,  of  our  field  birds, 
is  perhaps  the  sweetest  songster,  and  if  taken  about 
October  will  soon  become  tame.  If  taken  in  the  spring 
it  is  not  likely  to  live  long  in  a  cage ;  besides  being  an 
extra  cruelty,  as  most  of  them  have  either  young  or 
eggs  at  that  season. — S.  O. 

[4664.]— PENDULUM.— Your  eorresnondent  "  Vibra- 
tor" has  discovered  a  "mare'a  nest.^  He  wishes  to 
know  "  why  a  clock  should  gain  time  by  raising  the  bob, 
as  by  the  law  a  longer  swing  should  be  accomplished  in 
the  same  tiiue  as  a  shorter  one  ?"  the  law  being,  as  he 
says,  that  a  weig''^  suspended  by  a  silken  cord  will  move 
in  nuoqual  gn-^es  in  equal  limes.  In  so  far  as  the  law 
of  penduluirr*T(jtlon,  be  is  tin  a  sense  correct,  although 
stated  iu  DQ   "^  oommon-ilice  manner.  Yet  be  foils  to 


see  that  the  unequal  spaces  do  not  refer  to  the  length  of 
the  pendulum,  but  to  the  length  of  its  swing, — that  Is  to 
say,  that  a  pendulum  may  vibrate  in  an  arc  of  7-  or  an 
arc  of  4\  and  its  oscillations  be  Uochronons  or  nearly  so. 
The  raising  of  the  bob  shortens  the  centre  of  oscil- 
lation of  the  pendulum,  and  thereby  shortens  the  time 
of  its  swing,  bat  makes  no  alteration  in  the  time  it 
takes  to  oscillate  In  a  largo  or  smiUl  arc  of  a  cycloid,  or 
in  a  small  arc  of  a  circle.  Your  correspondent  ahould 
read  "Clock  and  Watchmaking,"  by  £.  B.  Oenlaon, 
M.A.— Eleotbo-Maokbt. 

[4664.1- THE  PENDULUM.-"  Vibrator"  is  in  error 
respecting  the  pendulum.  The  following  are  among  the 
laws  of  the  Inatroment :— I.  At  tht  Momr  slalioo,  pendu- 
lums of  the  »ame  length  move  through  cifcloitUil  aret, 
whether  long  or  short,  in  the  same  time.  Common 
pendulums,  which  oiclllate  iu  circular  arcs,  prcKticallu 
possess  this  property  when  their  arcs  do  not  exceed- 
ed or  Q-.  3.  The  times  of  oscillation  of  pendulum.4  of 
difTerent  Itngths,  vary  as  the  square  roots  of  tbi>i  length, 
Tu  ua,  if  at  the  aame  station,  one  pendulum  be  four  times 
the  length  of  anotiier,  it  wUl  take  twice  as  much  time  to 
make  Its  oscillation ;  if  nine  times  the  length,  thrice  the 
time ;  and  so  on.  If,  therefore,  the  bob  be  raised  or 
lowered  from  any  -  cause,  the  clock  gains  or  loses 
accordingly ;  and  hence  the  necesaity  for  compensation 
pendnlnma. — W.  P. 

[4663.1— BRASS  COIN.— This  Is  a  jetton  or  counter 
of  the  time  of  Queen  Anne.  They  were  used  for 
calculating.  The  word  "  jetton  "  ia  derived  ^m  the 
French  verb  jftter,  to  throw  or  cast ;  hence  to  ea$t  up 
on  account- T.  W,  Booud.  ^ 

[4567.]  —  MATHEMATICAL  INSTRUMENTS.  — 
Broken  Instriiments  are  hardly  worth  reinir.  Theplstaa 
are  steel  and  braaed  in,  and  could  hardly  be  got  out. 
Excellent  French  and  Swiss  cases  of  Instruments  are  to 
be  had  for  a  song  at  the  second-hand  shopa.  A  friend 
of  mine  bought  a  splendi  d  set  soma  time  since  forSOs., 
but  there  seems  a  prejudice  againat  them.  The  pens 
are  never  ao  good  asEllio  tt'a,  but  whose  are? — J.  K.  P. 
[4670.]— A  LEGAL  POINT.— Your  querist "  Ironmon- 
ger "  does  not  give  any  hint  aa  to  what  part  of  the  three 
kingdoms  the  county  is  situated  In  which  he  carriea  on 
his  business ;  aud  aa  the  law  regorging  the  dealing  in 
second-hand  goods,  old  metols,  bones  and  rags,  differs  so 
essentially  in  England,  Ireland,  and  Scotland,  and  there 
ore  besides  ao  many  local  acta  In  vorloua  towns,  that  it  is 
almost,  if  not  quite,  impossible  to  give  him  o  aotistoo- 
tory  reply.  Wueu  he  writes  again,  giving  his  ioetu,  I 
may  then  advise  him  on  the  legal  point.  In  the  meon 
time,  my  advice  is  that  be  do  not  trust  to  the  dlelum  of 
any  "  common  "  policeman,  but  go  toheod-qnortors  and 
see  the  inspector  or  superintendent,  and  osk  to  see  the 
Act  under  which  their  sobordlnatea  are  acting  as  to  the 
matter  ol  baying  or  taUng  old  metal  in  exchonga;  and  I 
have  no  doubt  either  ol  these  gentlemen  will  bove  the 
courtesy  (aa  I  would)  to  ahow  their  authority  tor  the  re- 
striction; and  if  there  ia  aa  act,  your  correspondent 
on  reading  it  can  judge  by  hia  own  common  sense 
whether  the'  local  guordlons  of  the  peace  and  public 
morality  hove  misoonatrued  the  meaning  thereof,  or  are 
otherwise  acting  capriciously  towords  him  and  others 
who  may  olso  be  so  circumstanced.— ELScrao-MaoiiET 
No.L 

[4670.1— A  LEGAL  POINT.— In  the  Band  ond  SSrd 
Vic,  cap.  99,  ■  The  Habitual  Criminals  Bill,'  sec.  17,  it 
is  enacted :— "  Any  deoler  in  old  metals,  as  defined  In  the 
Old  Metal  Dealers:  Act,  1881,  who  shall  either  peraon- 
olly  or  by  any  serront  or  agent  pmehase,  receive,  or 
boigoin  for  Imtd,  whether  new  or  old,  in  oay  quantity  ot 
one  time  of  1ms  weight  than  lUlb.,  or  who  shall  personally 
or  by  anyservont  orogeittpanhase,  receive,  or  bargain 
for  oopper,  whether  new  or  old,  in  onv  quantity  ot  one 
time  of  less  weight  than  661b.,  sholl  be  liable  to  a  penalty 
of  £s,  to  be  recovered  In  the  same  manner  as  penalties 
incurred  under  the  said  recited  act  are  therein  directed 
to  be  recovered."  It  is  evident  from  this  that  the  police 
have  informed  you  correctly,  you  being  a  person  dealing 
In  such  metals.— Thomas  Fowlsos. 


QUEBIBS. 


[467S.}— OEOLOOICAIi.— NeorMalTem  are  some  lime- 
stone quarries.  Con  any  of  your  nnmerous  correspon- 
dents inform  me  to  vnot   formation  they    belong  f — 

PHlLOaOPHBR. 

[467&]— METHYLATED  SPIRIT.— Can  "  An  Associate 
of  tbe  Boval  School  of  Minea,"  "Beta,"  or  any  other 
reoderof  tne  EnoLian  Mxchaxio,  Inform  me  If  tuere  is, 
at  timet,  any  difference  made  in  the  quantity  ond  quality 
of  the  wood  spirit  which  is  added  to  the  spirit  of  wine  f 
Some  samples  I  hove  suooeeded  In  freemg  from  the 
smell  of  naphtha,  others  I  cannot  by  the  some  process.— 
M.  M. 

[4674.1— PABAFFINE  OIL.— Can  any  brother  reader  of 
the  EsausH  Mkchaxio  Inform  me  if  there  is  any 
mixture  that  oan  be  added  to  inferior  paraffine  oil  to 
cheapen  and  improve  it  for  burning  In  lamps  ?— A  Fooa 

M  XOBAXIC. 

[4676.]— ENAJIELLINa  WATCH-CASES.— Will  some 
other  reader  kindly  inform  ma  how  enamelling  is  done 
on  the  backs  of  gold  wotch-ooses,  Ac.  ?— E.  J.  R. 

[4676.1— BLACK  BRASSWURK  OF  MICROSCOPE.— 
Will  some  of  oar  kind  readers  inform  me  what  the  inside 
of  the  tabes  and  other  parts  of  the  brosswork  of  micro- 
scopes and  telescopes  is  blackened  with  t  If  they  would 
give  a  short  description  of  the  process  it  would  oblige. — 
J.  Haixbs. 

(4677.1— INDUCTION  COIU— TO  "  SIGMA."— I  want 
to  make  on  induction  coU,  and  feel  rather  bothered  with 
so  many  plans  of  construction  that  have  been  recom- 
mended. "  Inductorium"  stated  lately  that  the  greatest 
Inductive  effect  was  at  the  centre  of  the  coil,  and  nil  at 
the  two  poles.  Is  it  so,  or  not  ?  If  so,  a  partition  in  the 
middle  of  the  coil  would  cause  o  loss  of  the  best  part  of 
the  electro-magnet.  WUl  paper,  soaked  in  paraffine,  an- 
Bwer  as  well  as  gutta-percha  tissue  to  iiisulsto  the 
layers?  and  how  much  would  be  required?  But  if 
"Sigma"  would  give  a  working  description  of  what  he 
considers  the  bMt  pfan  of  coil  to  give  a  spark  Sin.  or 
4ln.  with  4  Bunsen^a  calls,  he  would  oblige.— OrESATOB  . 

[4578.]— STRETCHING  OUT-BAND.— Is  there  any 
way  of  perraanontly  stretching  a  new  gnt-band  2in., 
which  is  about  8  yards  long,  and  )iB.  iu  diameter  7 — 
T.  B. 
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[4578.1— DITTIES  OF  OA8  ENOISEEK.— I  shoulfl 
f«elobl]sedU  "Siffm«"  or  some  of  yonr  other  corre- 
spoDd^ls  would  give  me  some  information  concerning 
the  duties  o(  a  Ras  engineer.  What  books  onght  to  be 
studied,  Ao.  ?  Is  there  any  drawing,  and  what  kind  ?— 
e&iiuic. 

[4S80.]— FLAN  OF  AVIAIIY.— I  want  to  make  an  open 
ATUrr,  so  that  I  can  dhrlde  ttlnto  two  or  three  breeding 
compartments,  or  several  smaller  ones.  My  greatest 
difflcolty  is  to  feed  and  clean  them  when  the  diTisions  are 
la  wlthoat  having  it  unsightly  when  they  are  out.  I  do 
not  mind  a  lltUe  trouble,  as  t  am  pretty  handy  at  wood 
or  wire  work.— J.  H.  P. 

[4681.]— UNK  MOTION.— Win  aome  reader  be  good 
enough  to  send  a  sketch  showing  the  action  of  the  link 
inotion  ?— B.  W.  B. 

[458S.]— OOLD  LEAF.— Will  some  of  yonr  readers 
kindly  Inform  mo  how  gold-leaf  books  are  prepared  in 
gilding  so  as  to  prevent  the  tendency  of  the  leaf  to  fly 
about  t  I  have  seen  gilders  osa  them  for  ont-ot-dour 
work.  The  leaf  snfflciently  adheres  to  the  paper  to 
make  it  flrmantO  it  touches  the  gold  size,  to  which  it 
immediately  becomes  attached,  leaving  the  paper  quite 
clean. — CHsicicns. 

[4588.]- HALSE'B  BATTBRY,  Ac.— Perhaps  "M.  D." 
or  soma  other  reader  of  "  our"  MiCBJuno,  will  give  ade- 
scriptlon  of  how  this  machine  is  made.  I  have  also  some 
cartMn  dust  that  1  want  to  make  into  blocks  for  a 
,  Bunsen  battery.  Will  some  reader  tell  me  how  to 
proceed  to  make  them?— Nobthdkbziujuid  BnBscBiBKK. 

[4584.]— MANGANESE  BATTERY.— Will  Mr.  Jarman 
be  so  kind  as  to  state  how  nsany  quart  aixe  cells  of  Ills 
manganese  battery  are  equal  to  aooe-quart  Bunsen  bat- 
tery?—Nobthd]cb£bi.axd  SUBSCRIBKB. 

f46«S.]— AMBER  MOUTHPIECE.— Can  any  reader  teU 
me  how  the  amber  fur  mouthpieces  is  softened,  so  that 
it  can  be  bent  or  made  pliable?— Ohb  of  tbb  Ou>bst 
Sqbs. 

[4586.]— WORKS  ON  COTTON.— Can  any  of  yonr 
readers  {particularly  those  interested  lu  cotton  spinning) 
give  me  the  name  and  price  of  a  good  work  on  the 
cotton  plant  ?  I  want  something  of  this  sort :  a  work 
that  has  platen  of  the  plant,  showing  the  leaves  and 
flowers,  also  the  pods  in  their  various  stages ;  also  of 
different  sorts  of  plants,  such  as  Americaa,  Egyptian, 
8ea  Islands,  Surinam,  Snrat,  China,  fto.  It  it  bad  the 
plates  coloured,  it  would  be  better.  I  have  seen,  seme- 
Cime  since,  somewhere  a  drawing  of  the  various  lengths 
of  staples  of  cotton,  from  the  longest  to  the  very  shortest, 
printed  on  paper,  the  paper  being  all  black,  and  the 
cotton  white,  and  nombered.— A  Oottoh  SPinnsB. 

[4587.1- HARMONIUM.— WIU  Mr.  Hermann  Smith 
tell  me  it  I  can  remedy  the  following  defect  tn  my  liar- 
moninm? — All  the  notes  in  the  bottom  octave,  with  tbs 
exception  of  O  and  B  flat,  are  very  alow  in  speaking, 
while  all  the  rest,  fouroctavee,  are  very  good.  It  makes 
It  very  annoyini;  when  playing.  The  tone  is  remark- 
ably sweet  and  good.— J.  T.  Hiu. 

[45^]— TELESCOPE.— Will  black  varnishing  the  in- 
side of  a  terrestrial  telescope  Improve  its  iHnininating 
powers,  or  will  it  do  harm  ?— J.  T.  HiUu 

[4560.]— TENDER  FEET.— Are  there  any  means  of 
maldng  the  feet  less  sensitive  so  as  not  to  cause  blisters 
in  the  course  of  a  podeetrian  tour  ?— J.  T.  Hux. 

[4580.]- TOWN  OARDENINO.— I  have,  in  a  Urge 
factory  town,  unsuccessfully  endeavoured  to  grow  gera- 
niums and  fuchsias  ;  I  attribute  it  to  the  absence  of  the 
sun's  rays,  and  to  having  gas  in  the  house,  I  should  like 
tolmow  what  plants  will  grow  and  flower  under  these 
oondltlons— whether  they  are  annual  or  not — or  whether 
they  arc  grown  from  seed  or  not.  I  also  wish  to  grow 
a  few  hardy  plants  in  boxes  on  the  window-sills  out- 
side. I  wish  to  know  how  to  rear  them  from  seed,  and 
the  best  sorts  for  growing  in  the  shade.- A  Fagtobx 
Lad. 

[4691.]— EOO-BOILER.-Wffl  any  brother  reader  send 
me  a  sketch  of  an  egg-boiler  fitted  with  steam  jacket, 
and  tell  me  the  cost  of  fitting  one  about  six  liorse- 
power  ?— Impbovbb. 

[4SW.]  — TEETH  OF  OHANOE  WHEELS.- Will 
"  J.  K.  P."  pleade  to  tell  me  how  the  teeth  of  change 
wheels  are  stmok  out  ?  I  know  how  to  strike  out  the 
epicyoloidal  form  of  tooth  for  wheels  that  always  remain 
t£e  driver  or  the  driven,  but  do  not  know  bow  they  are 
formed  when  the  wheels  have  to  be  changed,  as  on  the 
screw-cutting  lathe.— C.  C. 

[4598.J— PIANO  PINS.— TO  "  W.  T."— I  beg  to  tender 
my  thanks  to  "  W.  T."  for  his  answer  to  my  former 
query  respesting  piano  pins,  and  also  to  ask  hijtn  an- 
other. I  flnil  said  piano  will  not  "draw  up  "within  a 
semitone  of  the  pitoh  without  breaking.  Can  **  W.  T." 
tell  me  wliat  to  do  under  the  ciroomstances?  Can  he 
tell  me  what  sixes  of  wire  to  use,  and  it  anything  else  is 
tho  nutter  ?— Man  or  Necxbsitt. 

[4594.]- GOMA  OIL.— A  German  review  says :—"  The 
Japanese  colony,  near  Pliersville,  in  California,  has 
lately  cnltivated  with  success  an  oleaginons  plant, 
belonging  to  the  nettle  order,  and  called  Qoma,  The 
^  small  seedH,  enclosed  in  the  capsule,  are  so  rich  in  oil 
"  that  the  yield  of  one  acre  is  estimated  at  188  pounds  of 
oil.  The  plant  requires  much  watering,  and  it  is  hoped 
tliat  by  artificial  Irri  gal  on,  three  crops  annually  may 
be  obtained.  The  young  sprouts  are  excellent  aa  salad, 
the  flowers  give  a  rich  food  for  bees,  and  the  fibrous 
stem  will  probably  be  useful  in  textile  fabrics.  Ooma 
oil,  well  refined,  is  equal  to  the  best  olive  oil ;  has  a  very 
slight  tendency  to  becomo  rancid,  and  probably  might 
form  a  substitute  for  olive  oil  in  all  teohnioal  employ- 
ments. This  oil  can  be  got  in  Germany  from  MM. 
Secger  and  Mliar,  in  Dresden."  Does  any  brother, 
reader  know  some  more  partienlars  about  tuis  plant,' 
its  botanical  name,  &c.?  I  find  Hoi-mwah  (or  a 
Chinese  name  of  Cannabis  mliva.  Might  not  Go-ma  pro- 
ceed from  that  word  ?— Bebhabdin. 

tl-MS.l- HOUSES  PROM  STRAW  AND  WATEB- 
OL.VSS.- Is  it  true  that  houses  liave  been  constructcil 
in  Eugland  the  priucipal  material  of  which  was  bundles 
of  atrttw  impreifnatcd  with  water-glass  or  Hilicale  of 
soda  7  Some  particnlari  might  interest  several  readers. 
—  Un  Abohnc. 


(4S98.]  —  JAPAN  ISINGLASS.  —  Is  this  subsUnce 
employed  for  any  purpose  in  industry  ? — J.  I.  O. 

[4E97.]— INDIAN  COIN.  —  Will  some  kind  brother 
reader  Inform  me  from  what  country  is  the  following 
copper  coin? — Obv.:  an  elephant,  and  above,  the  letter 
B  in  Indian  character.  Rev. ;  an  Indian  or  Arab  inscrip- 
tion. Tho  coin  is  rather  thick  and  somewhat  larger 
than  a  farthing.— J.  N.  D.  C. 

r4S9a]  -  CRYSTALS  IN  OREENHEART  WOOD.— 
What  are  tbe  aoicular,  gold-yellow,  brilllaBt  crystals 
found  sometimes  In  Turkish  oak  or  greenheart  wood  7 
Might  it  not  be  BebetriiM  f — QBXBNHEAnT. 

[4JS».]— EFFECTS  OP  CARBONIC  ACID.— I  sbaU 
be  glad  to  leam  through  your  columns  what  proportion 
approximately  of  carbonic  acid  gas  (the  deadly  product 
of  our  coal-mine  explosions)  in  atmospheric  air  is  fatal 
to  human  life  7  Also  what  smaller  proportion  would 
liave  the  effect  of  producing  only  insensibility  iu  tljo 
victim?— A.  St.  VmcBHi. 

[4800.]— PRINTING  IN  GOLD  OR  BRONZE.— WUl 
any  reader  tell  me  bow  I  can  print  some  cards  with  gold 
or  bronze  ink  7— AJUTBOB  Ttpo. 

(4001.1— OILDINO  BOOK  EDOBS.-How  can  I  gild 
the  edges  of  some  books  I  have  Just  bound  7—^  H.  ]>. 

1460J.]— MELTING  GLUE.- Will  any  of  ouroablBct- 
moker  readers  tell  me  how,to  melt  glue  properly  7  I  mean 
Bothat  I  can  keep  it  in  the  glue-pot  and  re-melt  insi  as  I 
want  it.— S.  N.  K. 

[46a3.1—FISHING.— Where  can  I  catch  small  fish 
that  will  do  to  put  in  an  aquarium,  such  as  bleak,  stone- 
loach  and  gudgeon. — E.  Jahibhon. 

[4604.]- PICRIC  ACID.— Can  any  of  our  chemical 
readers  tell  me  what  is  picric  acid,  and  how  I  can  detect 
its  presence  ?  It  is  said  tliat  it  is  used  to  give  a  bitter 
taste  to  beer.— S.  U.  B. 

[4805.]— PROPELLING  A  VESSEL  BY  A  WIND- 
MILL.— May  I  beg  some  subscriber  to  Inform  mo 
whether  it  is  poshible  to  propel  a  vossel,  head  to  irjaft,  by 
means  of  a  windmill  worViag  a  fan  or  ncrew  7  A  state- 
ment to  this  effect  appeared  in  the  nitutrtUfd  Ltmtion 
Neirt,  some  wcc](h  since,  accompanied  by  a  drawing. — 
Thos.  C.  Bcbtom. 

[4806.]— BRONZING  IRON  IN  PAlNT.^^an  any  "of 
your  readers  inform  mo  how  to  bronze  Ironwork  iu 
paint  7— C.  H. 

[48071.— ORGAN  BUILDING.- WiU  some  kind  corre- 

Sondent  inform  me  how  I  can  make  wood  pipes  (stop 
apaaon)  speak  a  little  louder  t  Also,  how  can  I  hitrden 
brass  wire,  so  that  it  will  be  adapted  to  make  springs 
for  organ  pallets  ?— W.  Pobtxus. 

[4808.]- FRICTION:  HORSE  POWER.— Will  some 
reader  state  the  amount  of  friction  (iu  pounds)  to  l>e  over- 
come by  a  horse  in  drawing  a  load  of  one  ton  on  a  level  road, 
made  as  follows  7— IsL  On  granite  pavement.  2nd.  On  a 
broken  granite  surface.  3rd.  Onagravelsuriace.  Tlietwo 
last  supposed  to  be  level  surfaces.  Also  what  amount  of 
traction  (in  poonds)  is  required  to  draw  a  ton  up  a 
gradient  of  1  in  90?  Also,  how  many  pounds  of  force  Is  a 
horse  calculated  to  exert? — W.  B. 

[4809.]— AIR-GUN.- TO  "T.A."— On  p. 499,  Reply 
4044,"T.  A."  gives  a  very  clear  explanation  of  the  lock 
of  air-gun.  Would  be  kindly  give  sketches  necessary-  for 
the  construction  of  an  air -cane,  witli  directions  Nliuwing 
positionof  air  chamber,  valves,  charge,  &c.7— A.  Hcnteb. 

MOO.]- SHUTTERS.- Wm  any  of  my  fellow  millers 
tell  me  if  the  shutters  in  a  patent  sweep  (on  the  lead 
side),  should  be  at  tbe  point  or  heel  of  tlie  sweep,  tbe  rest 
of  the  lead  side  being  board  ?  I  have  an  idea  the  shutters 
should  come  down,  say  two-thirds  of  the  way,  and  the 
rest  made  up  as  a  lead  board  at  the  point.— One  Eye. 

[4611.]  —  POLISHING  VULCANIZED  INDIA- 
RUBBER. — Can  any  reader  inform  me  how  to  get  a 
periect  soriace  on  vulcanite  for  polishing,  and  what 
powder,  dkc.,  will  produce  the  flnest  polish  on  black 
vulcanite  7  I  have  a  lathe  and  eircular  brushes  for  it; 
would  cotton  brushes  be  any  better  than  hair  ones  7 — 
G.  N.L. 

[4812.]— PORTABLE  MILL.— I  am  mooh  obliged  to 
H.  W.  Beveley  for  his  reply  to  my  letter.  I  thank  him 
much  for  telling  me  of  Smeaton's  work,  of  which  I  had 
not  known.  There  is  only  one  thing  I  need  remark  on 
in  his  letter.  He  seems  to  think  that  the  slow  motion 
of  the  horizontal  mill  is  a  great  drawback.  It  may  be 
for  some  things,  but  this  slow  and  powerful  motion  is 
just  what  is  wanted  for  other  things,  t.g.,  for  agricul- 
tural purposes,  such  as  Mr.  Vallanee  applied  his  to ; 
and  this,  as  be  says  in  his  letter  in  tbo  English 
MxcaANic,  was  capable  of  drawing  seven  ploughs,  and 
had  arms  only  12ft.  long.  Surely  this  was  "  tuf/ul  work," 
and  yet  to  perform  it  there  was  needed  no  "  formidable 
train  of  wheels  and  pinions."  If  I  wanted  a  mill  to  turn 
millstones  I  should  give  Mr.  Reveley's  plan  a  triiil ; 
but  as  I  want  a  portailf  mill  it  would  not  suit.  While 
on  the  subject,  would  Mr.  Reveley  ur  any  other  corre- 
spondent give  a  plan  fordrainiugamarahy  field  by  wind 
power  7  In  "  Mechanical  Movements,"  No.  259,  tiiero  is 
something  like  what  I  vrant,bnt  tho  itorm  mkeeU  would  be 
difficult  to  get  made  here  ;  and,  besides,  the  form  of 
buckets  given  would  not  suit,  as  sand  and  mud  would 
have  to  be  lifted  out  aa  well  as  water.  Tho  land  I  want 
to  drain  is  near  the  river,  from  which  it  has  been  em- 
banked; it  is  too  flat  to  allow  of  sufficient  fall  for  the 
drain.  I  would  sink  a  well  neur  tlie  embankment,  and 
over  this  mountthe windmill;  but  whether  a  horizontal 
or  vertical  one  would  suit  best  I  do  not  know.  For  an 
endless  band,  with  buckets  attached,  the  vertical  would 
be  best,  I  should  think.  If  any  practical  man  will 
kindly  give  me  an  answer  I  should  be  much  obliged. — 
Debf  Ebbac. 

[4613.]— TREE  STUBBER.— Wm  some  one  please  de- 
scribe a  machine  for  pulling  out  tho  stumps  of  trees  ? 
There  is  an  American  machine  worked  by  horse-power. 
Tho  principle  is,  I  believe,  a  powerful  screw.  Particu- 
lars would  oblige. — Dbbf  Ebbac. 

[4614.J— ELECTROLYSIS.— Will," Sigma,"  or  "Igno- 
rant Irislmian,"  or  any  other  snhflcriber,  kindly  say 
whether  electrolysis,  such  as  electrotyplug  and  decompo- 
sition of  "Uier  substances,  can  be  eflrected  by  tho  aid  of 
a  ma^metivelcctric  maobina  7  An  answer  through  the 
Mechanic  will  oblige. — Tbamspabient. 


i.! 


[461!;.]- SEWING  MACHISEATTACffiei 
any  of  our  readers  tell  ra&  the  beet  l«»  ^  | 
for  a  shuttle  sewing  nxaAi^iAv  ;  liiuwii*  ■■ 
make  a  marker,  or  cr«a9er,  a*  oaed  at 
&c. ;  and  how  to  form  lutd  f>at«a  Iki  9i  __ 
I  believe  is  attached  to  nre«aarlaot<«aa^ 
cording  7    Diagrams  ^oiiiil  ohlige.—ilE^ 

[4616.] -PROBLEM. — "WIU  "  C.  H.  Vt\ 
din  "  be  good  enough  to  aolve  Uu  S 
of  1001b.  U  resolved  into  two  eqaa)  j 
angle  of  ISS^  And  uas^EkltodA  of  < 
AmccB.  

[4617.1— QUERIES  ABOCT  Or 
feUow  readers  of  tho  Emsx.iBH  Me 
following  InformaUon  7 — Ist.  Wliati 
rendering  linseed-oil  violative, 
litharge  or  other  salts  of  lem.A  «  Th<« 
boil  the  oil  with  litharge,  bnt  thii  a 
a  colour  for  my  purpose.  9niL  Is  ] 
being  transformed  into  as  qnickly  i 
seed,  and  whether  it  is  anbjeoted  to  tbes  __ 
Unaeed-oil  to  render  it  Biccative  7  Snt^^ 
line  spirit,"  now  sold  at  tfa«  <d>-ik«i^ 
purposes,  the  same  Hix1>BtaDea  as  tkai% 
chemists  in  small  bottles,  ondsr  tfc«m*|i 
coDas,"  and  naed  for  cleutxixifr.  Ac  7 — i.  T. 

r48I&]— MANAGEMENT     OF    BEZa-t« 
obliged  if  you  or  a  brother  subAcxibet  vMk% 
on  what  principle,  and  how  tlie  feedisH'^s 
are  oonstraoted.    They  are  made  eo  that  %0^ 
escapes  from  the  bottte  aa  fast  a>  the  heei  «• . 
I  cannot  find  out  bow  it  is  martu     I  wbctH  \tt. 
H  some  one  woold  tell  me  bow  or  wbera  I  ob> 
of  the  honey,  and  what  is  the  prieaper  lb.  fa/aie 
I  must  say  I  waa  glad  to  see  tbe  anbjcct  of  tuaa 
the  Mechanic,  for  I  thinJc    it   is  a  cnlijeeltkc. 
many  talce  an  interest  in,  and  If  a  hr^bm  SBO^. 
some  other,  would  give  somt;  izitonnaltOBse  tea 
meut  of  bees  in  a  series  uf  letters,  1  think  tkrr  v-«. 
interesting  and  useful  to  a  great  many  mIms. 
Thus.  Puklton. 

[4619.]- HARD    WHITE    SflTTAI Ca  tsi  v 

spuudont  tell  me  how  to  make  the  hard  wkii«  tttt."— 
is  sometimes  used  for  models  7  I  have  ecs  frja^- 
brackets,  ftc.,  of  working  models  cast  viti  Ity  &a^ 
and  want  to  cast  some  with  it,  not  liavia^tkrana  v 
do  it  with  brass.  I  think  it  ismu  dLnvni>CktJft£t'^ 
the  open  fire.  Please  state  if  it  is  any  B9«  ferer  Ki*it 
— Hahuebman. 

I4fl20.1-EMERY  STICKS.— I  «««  o  ■«•« 
emery  wheels  by  "  Matrix."  \M11  h«  ^trn'^"^ 
emery  sticks  are  made  7  I  am  told  liiysiaS'sai 
shellao  and  mineral  naphtha,  bat  dasabavt^ir^ 
portions  nor  the  nutduM  openuidu  la  B«*ci  v£ 
oblige.- Haucbbmah. 

[4631.]- CHLORIDE  OF  OOLD.-Wa  in  ol  wr 
numerous  subscribers  please  inf ora  £u  k&v  u«  *^' 
is  manufactured,  as  I  have  some  old  ffc^lvuA^>i£^* 
into  the  chloride  7 — Yonio  Photo. 

[4ail>.]— NITRATE  OF  8ILVKB.-Ihi«tiilnr«*- 
tion  which  1  use  for  electro-platiB^.  ^^^J^^j* 
again  converted  into  nitrute  7  Mosc  H  fc<  ajtmMi, 
fused,  and  redissolvod  in  uitrlo  acirff— r<*»'^*^ 

[4888.]— HORNS.- 1  have  a  few  tfdmo^^^*^ 
cows' horns;  would  any  one  give  roes iK^ *'*■*'"* 
them  a  good  gloss  ?— Woasmo  Mak 

[4634.1— PENDULUM  8PBDrtf.-J  *»  '"^  "". 
tremcly  obliged  to  "  Seconds  ftartitalWslikllnkw  « 
ho  would  kindly  answer  the  USbiwiB$  jawtioa*,  vi2- 
How  to  tell  thcproiior  lensti  ssd  <tRaClh  ol  a  v™»' 
Inm  spring.  How  to  toll  tk  foBaUai^  V«si  mvuo 
in  the  depth  tool,  and  Ukewisata  taH  w^un  Kax^  1' 
correct  wnen  nprigbted  and  in  tte  tnmt.  How  t-'* 
tho  adjustment  and  tell  when  It  \»  eonwt.ani"'*  » 
tell  when  the  fusee  chain  is  tbe  propu  Itncth-— ^"^ 
Jobbbb, 

[4835.]- FLUORINE.— Con  ••■BeU"  ot  mj* 
spondent,  inform  me  on  what  grooods  tbs  tsU>  >■'' 
Kensington,  quoted  by  him,  p.  448,  tcekiw  I*? 
among  the  normal  constituents  ot  our  bodit*  ?  B  il^ 
trom  (be  other  thirteen  in  the  table  by  not  biV*'"' 
to  be  ubiquitous  in  the  mineral  world.  Tl«  "  "^ 
is  known  in  the  home  counties,  the  qucstioo  «**** 
if  fluorine  be  necessary  to  us,  whence  do  Liaton*^ 
it  ?  It  is  remarkable  that  only  fourteen  ei«m<a»')'* 
ubiquitous  on  earth,  and  thirteeu  of  these,  sop^' 
the  table,  are  necessary  to  man.  ( . nly  oat  ^^^ 
Aluminium,  has  not  been  found  in  bis  bo^T-  ^* 
about  the  fourth  most  abundant  iu  lexrestiiili*^ 
and  though  alum  is  taken  as  mediciue.  and  is'^' 
B.  L.  G. 

[4826.]— TUNING   BELLOWS    FOR     HARl^- 
REEDS.— Will  any  fellow  reader  be  kind  enatu)*** 
me  a  description  of  the  bellows  used  in  tuniiii*' 
as  requested  on  p.  287,  ante  t    A  diagram  would  be  s*' 
—Reed  Toner. 

[4627.]— DISCOLORATION  OF  LEATHER-*""* 
reader  give  me  any  information  on  the  foUe*^"' 
have  been  pressing  some  leathers  into  a  tabape,  I^*^ 
remaining  in  the  presses  all  night,  that  tbey  nuT  n*^ 
their  shape,  1  find  them  nearly  black.  X  soak  Oi^  ^ 
water  before  pressing,  and  the  presses  ar^nude^'^ 
What  I  want  is  to  get  tbem  as  near  to  tbe  colour  y^ 
pressing  as  they  were  before,  also  a  quicker  n1  * 
hardening  them,  it  possible,  than  by  allovisg  tbcBt 
remain  in  tbe  presses  all  night.— O.  k.  O. 

[4628.]- COILS.- If  any  reader  of  yonr  Joimul  l» 
made  a  coil  from  the  instrnctions  given  in  "  Dyer,''  ^ 
he  please  state  his  experience  and  what  difBoulties  vtn 
foimd  to  arise  7— W.  J.  P. 

[4890.]— MANGANESE  BATTERIES.— I  have  '^ 
specification  of  the  patent  of  the  "  Leolanchr  "  bsltd? 
and  wish  to  ask  if  any  of  your  readers  can  euliphl*"  ^ 
on  the  subject.  The  battery  consists  of  two  psrt*-* 
generator  and  accumulator — tho  former  beini?  rcsUv  v^' 
battery,  bat  the  accumlator  I  cannot  understand.  It  Vi 
two  plates  of  oarbon,  one  of  wliich  is  in  a  pjxtm-*-?^- 
The  patent  is  No.  2,623,  lOth  OotMber,  1866,  piil(ut»ti!i 
tbo  name  of  Brandon.  The  price  of  the  epeciflcntitm  |"  \ 
8d.  I  also  wish  to  ask  in  wliat  number  Dr.  81*'di'  ■ 
magane^o  battery  is  described. — Vlatub. 

[4030.1— COACH  PAINTING.- Will  any  of  onr  bwtl'' 
readers  be  kind  enough  to  inform  me  if  there  i?  s  i''"^  ^ 
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bed  on  ooBch  puinliji^,  and  vbereitistobeboaght 
Dbable  cost  f  And  U  there  ia  noanoh  book,  will 
ne  bo  kind  enongb  to  give  me  instraotion  m  to 
le  of  procoduro  inooiush  painting?— Am  Old  8d4- 

L.l— LATHE  QUERY.— TO  "  J.  K.  P."— I  return 

J  to  "  J.  K.  P."  for  his  prompt  reply  to  mjr  query 

FWill  he  please  reter  to  page  iv.  of  the  last  number 

sf  the  Emoush  Kbohasio  ?  He  will  there  see  an 

ated  udTertisement   of  a   laths    by   Oreenwood 

!n> ;  my  head  stock  is  like  that  one,  and  back- 

-J  :  the  mandrU  running  in  two  collars ;  the  bed  has 

,  with  saddle  and  brackets,  to  carry  screw,  same  as 

tatioa,  with  swing  piite.    I  wish  to  at  it  to  carry 

idle  backwards  and  forwards,  while  the  lathe  is 

UK.     I  find  there  is  8in.  from  centre  of  mandril  to 

J  of  leading  screw ;  will  wheels  of  the  U  pitch  do, 

Ifitted,  with  backward  and  forward  motion  t   Now, 

nauy  threads  to  the  inch,  and  what  diameter  for 

ag  screw  7  The  one  yon  mention— 8  threads  and  left- 

jsd— would  not  do  in  this  case,  I  Aonld  say.    P.8.— 

Bnld  like  to  see  bis  Sin.  head  stock,  but  my  place  of 

nee  la  160  miles  from  London,  which  plaos  I  should 

his  abode.— H.  Wtu.uMB. 

■isa.)— WEIGHT  OF  BALL.— WouM  "Feirum,"  in 
ir  to  my  question  on  the  weight  of  ball,  oblige  me  by 
[  working  of  the  sum,  as  I  think  he  has  omitted  a 
It  In  reference  to  obtaining  the  weight  ot  a  yard  of 
,  roond  wire  ?  I  don't  think  he  will  obtain  it  simply 
B  mnltiplylng  the  square  ot  diameter  by  '78S4,  and  I 
laot  see  that  to  divide  GO  by  6  gives  100.— RaLFH 

U.IAXB. 

4638.]— WEIGHT  OF  HETALS.— Would  J.  Nashjilso 
See  me  with  the  name  and  publisher  of  a  good  prac- 
■Jwork  on  the  weight  and  strength  ol  metals  gener- 
r,  and  with  the  rales  for  obtaining  the  same  ?  How 
es  he  find  the  cubic  content  ot  the  ball  to  be  179-SM8, 
jd  where  does  he  get  his  decimal  '6338   from  in  the 

.     T»  X  -6286  X  7646.    .      ,.  ,,,  .  .i. 

rmnla   — iTaa  x  16 assume  that  the 

ime  (Hntton)  in  brackets  is  the  name  ot  the  publisher 
om  which  he  gets  his  Information ;  it  so,  would  he 
>Uge  me  with  the  price  and  partieular*  ?  By  "  Per- 
un'ii "  rule  there  is  a  diiterenee  of  81b.  in  the  weight  ot 
ast-irou  ball  to  that  of  J.  Mash's,  so  I  am  not  ezaotly 
1  a  position  to  decide  which  to  accept,  and  would  be 
ratetnlto  J.Nash  for  information  respecting  the  boolt. 

-Ra£pR  WtT.r.rAUw. 

[4034.]— ELECTRIC  CLOCK^-Usy  I  ask  Dr.  Stone, 
ho  so  amiably,  some  time  ago,  described  the  manganese 
atterr  with  which  bis  electric  dock  is  worked,  add  to 
ie  obligations  we  are  under  to  him,  a  short  description 
f  his  time-piece,  which,  1  am  glad  to  leam,  is  giTing  him 
o  much  satisfaction  ?  I  think,  a  considerable  time  ago, 
.  similar  request  was  directed  to  your  readers  generaUy, 
>ut  met  with  no  resp;}n8e,  except  in  the  "Editorial 
Correspondence  Column,"  in  whioh  was  described  an 
irrangement  of  electric  clocks,  under  what  is  known  as 
^lie  rr0ion<otF0  system,  and  one  of  which  was,  I  beliere, 
exhibited  is  the  Great  Exhibition  ot  1861,  but  there  must 
have  been  many  improvements  made  since.  I  under- 
stand there  is  description  ot  such  alooks  in  the  earlier 
volumes  ot  your  journal ;  but  as  I  only  go  back  to  VoL 
'V.,theyareashiddenaecretatome.  Many  thanks  to  your 
learned  correspondent  "Sigma."  —  Elbotbo-Maombt, 
No.  L 

[4985.]- WATER'  OOLOCRS.— Can  any  one  give  me 
the  process  at  making  up  pigments  into  cake*  tor  water- 
colour  painting  ?— D.  Q. 

(4836.1— INCUBATOR.— I  want  to  make  an  incubator. 
Bv  reforring  back  to  VoL  X.,  No.  988,  page  108, 1  And  a 
sketch  ot  one  by  Mr.  J.  PlncbeB,  but  not  having  seen 
one  of  any  kind,  and  being  entirely  ignorant  ot  their 
principle  and  oonstruction,  I  am  unable  to  understand 
it  from  Ur.  Pinchen's  very  brief  description.  It  he,  or 
some  other  correspondent,  would  make  me  understand 
it,  1  should  feel  greatly  obliged.  What  is  the  use  of  the 
^ss  case  E,  and  how  is  the  moiktr  D  made  ?  How 
many  eggs  does  each  drawer  A  bold,  and  what  are  they 
placed  upon  ?  Are  they  wooden  or  sine  drawers  ?  ts 
there  an  opening  at  the  end  tor  the  chicks  to  escape 
through  to  the  ynother^  and  do  the  black  dots  in  the 
outer  end  represent  air-Kole*  t  Is  the  lamp-chamber 
open  all  through  to  the  ({lass  case  7  Ot  what,  and  how, 
are  the  moiMtening-dTmcert  oonatmcted  and  connected 
with  the  egg-drawers  7  Is  the  sine  toiler  entirely  hid 
tcom  view  with  the  w>odwark,and  is  there  no  danger  of 
ateam  bursting  it  when  corked  up  t  What  is  the  beat 
kind  of  lamp  to  use,  and  what  degree  ot  heat  is  neces- 
sary? What  are  the  dimensions  of  the  different  parts 
of  the  isonbator  r— Rosin  Hood. 

[48S7.]— FLEXIBLE  CBKENT.— Oonld  any  ot  your' 
correspondents  suggest  a  flexi  ble  cement,  in  place  of 
the  inaia-rubl>er  solution,  for  uniting  doth  and  india- 
rubber;  something  that  could  be  kept  read  y  tor  use, 
dry  quickly,  and  resist  moisture  ?— Paavcs  Puxa. 

[4688.]— BILK  WINDING.- How  ought  the  silk  ot  the 
fiilkvonn  to  be  wound  so  that  it  can  be  sold  f  Ought 
each  cocoon  to  be  wound  separately,  and  tied  up  as  one 
skein;  or  should  the  second  ooooon  be  started  where 
the  first  left  off,  and  so  on,  until  the  skein  is  a  large 
one  7  Or  should  about  a  doxen  or  so  be  wound  together, 
80  that  the  ends  shall  be  tcgether,  and  then  tied  np  as 
one  ikein? — C.  H.  Boltoh. 

[46S9.)-DYEING  WOOL  AND  YARNS.— Will  any  of 

Jour  correspondents  kindly  inform  me  if  there  is  any 
ook  on  dyeing  wool,  Ac.,  and  aoonring  yams,  ftc.  7- 

'(4640.]- SOUTH  KENSINGTON  EXAMINATION 
PAFEBS.— Would  any  of  your  kind  readers  be  so  kind 
as  to  tell  me  where  I  could  get  4  South  Kensington  Ex- 
amination Papers  7    Subjects  :— 

Organic    Chemistry— Ist,  or  Elementary  Paper,  1 

„  n  tad,  or  Advanced         „       1 

Inorganic         „  1st,  or  Elementary     „       S 

II  I,  Snd,  or  Advanced         „       1 

I  have  found  it  an  utter  impossibility  to  get  them  about 

this   ssigbbourhood— Ueckmondwike,  Yorkshire.    By 

inserliig  this  yuu  will  oblige  a  triple  subscriber J- 

B.H. 

[4641.1— UILIJBtLLS.— Can  any  one  inform  me  how 

to  bsrdan  mill  bills,  tor  I  cannot  get  them  te  stand  7 

R.D. 


[•KMl.J— GAS-HOLDERS.- 1  have  a  very  leaky  gas- 
holder ;  it  leaks  at  the  rivets  and  all  rounii  the  angle. 
Can  any  ouo  tell  me  the  host  cement  to  use  that  would 
stop  the  leakage,  and  would  be  lasting?  Iha\u  put  rod 
and  white  lead  round,  but  it  is  not  effectual;  or  would 
it  be  safe  to  caulk  it  the  same  as  boiler-makers  would, 
while  it  U  full  7— R.  D. 

[4643.]— METERS.— Can  any  one  explain  this  7— 
When  we  are  cleaning  our  purifiers  our  meter  travels 
backwards.  It  has  indicated  1,000ft.  less ,  altboogb  we 
have  shut  the  centre  valve. — R.  D. 

[4644.]— CORN  FLOUR.— Will  some  leUow- reader 
kindly  inform  me  the  process  by  whish  "com  flour  "  is 
manufactured  from  Indian  com  (or  maize),  also  from 
rice  7— JosiAH  R.  Nsaks. 


UmrOTIOED    QUEBIES. 


Is  future.  It  any  query  remains  unanswered  tor  tour 
weeks,  we  shall  insert  the  number  and  subject  ot  the 
query  in  this  list,  where  it  will  remain  for  two  weeks,  if 
not  previously  replied  to.  We  trust  our  readers  wHl 
look  over  the  list,  and  send  what  information  they  can 
for  the  benefit  of  their  felloW'^ontributars. 


Since  our  last  "  Current "  has  answered  4131,  4161, 
4196;  "  Augustus, "  4174,  4196;  "E.L.O.,"  3949,  4190; 
•*  Sergius,"  4170 ;  '■  J.  K.  P."  417S ;  "Reed  Tuner,"  8934. 


4308  Paris,  p.  883. 

4206  Naval  Architecture,  883. 

4207  Black  Diamonds  tor  Drilling,  882. 

4208  AdulteraUon,  882. 

4209  Water-wheel,  883. 
4310  Sign  Writing  S82. 

4317  Harmonium  Beeds,  882. 

4222  Photography,  883. 

4234  Treatment  of  a  Chrysalis,  883. 

4282  Unnoticed  Queries  on  Magnetism,  382. 

4239  Medical  Ceil,  883. 

4340  Watchmaking,  883. 

4343  Incrustation  &i  Boilers,  882. 

4248  Wire  Netting  Machine,  883. 

4248  01yoerlneasa8ubsUtutetarCodIJverOil,888. 

4349  Anatomical  Models,  383. 

4361  Paint  for  Aquarium,  888. 

426S  Gold  lacquer,  883. 

4361  Cotton  Spinning,  p.  406. 

4366  Fixing  and  Colouring  Prints  on  OUss,  406. 
4866  Water  OUdlng,  406. 

4367  Be-working  Vulcanized  Rubber,  406. 

4369  Associate  of  Art  Degree,  406. 

4370  Chemical,  406. 
4274  Cupelling,  406. 
4375  Testing  Gold,  406. 

4384  AUbaster  Ohiss.    To  Mr.  J.  Leicestor,  406. 

4286  AUoysforTinFoU,406. 

4387  Cotton  Spinning,  406. 

4386  Force  Pump  for  IriiKatios,  406. 

4392  Friction  in  Steam  Cylinders,  406. 

4293  Millers,  406. 

4394  Breinng,406. 

4299  SUvering  Clock  Dials,  p.  407. 

4800  Sausages,  Ac.,  407. 

4303  Madagascar  Matting,  407. 

4808  Cast-bon,  407. 


USEFUL  AND   SOIBirTIFIO  NOTES. 


REPAIRING  LEAKY  ROOFS,  Etc.— The  tollowing  is 
said  to  answer  well  in  mending  roofs  that  leak,  and  for 
similar  uses : — Take  two  parts  by  weight  of  common  pitch 
with  one  part  ot  gutta-percha,  melt  together  in  an  iron 
pot ;  it  forms  a  homogeneous  fluid  much  more  manage- 
able than  gutta-percha  alone.  To  repair  gutters,  roofs, 
or  other  surfaces,  carefully  dean  out  of  the  cracks  all 
earthy  matters,  slightly  warm  the  edgan  with  a  plumber's 
soldering  iron,  then  pour  the  cement  la  a  fluid  state 
upon  the  cracks  while  hot,  finishing  up  by  going  over 
the  cement  with  a  moderately  hot  iron,  so  as  to  make  a 
good  connection  and  a  smooth  Joint.  The  above  will 
repair  sine,  lead,  or  iron,  and  is  a  good  cement  tor 
aquariums. 

SO  CALLED  "  COLD  GALVANIZATION"  OF  IRON 
AND  CAST  IRON.— The  metal  is  flrxt  cleaned  by  being 
placed  in  a  bath  made  up  of  water  1,000  litres ;  ohlorhy  dric 
acid,  590  litres ;  solphurio  acid,  60  litres ;  glycerine,  30 
litres.  On  being  removed  from  this  bath,  the  metal  is 
placed  in  a  bath  containing  10  per  cent,  ot  carbonate  of 
potassa,  and  is  next  transferred  to  a  metalllxing  bath 
consisting  of  water  1,000  litres  ;  chloride  of  tin,  6  kilos. ; 
chloride  of  zinc,  4  kilos. ;  bitartrate  of  potassa,  6  kilos. ; 
acid  sulphate  of  alumina,  4  kilos. ;  chloride  of  aluminum, 
10  kilos.  The  metal  has  to  be  left  In  this  mixture  for 
from  three  to  twelve  hours,  according  to  the  thickness 
ot  the  layer  ot  zinc  to  be  desired. 

PROPOSED  MUSEUM  AT  BURNHAM,  SOMERSET. 
— A  feeling  has  been  expressed  that  it  would  be  an  ad- 
vantage to  provide  the'town  of  Bnmbam  with  a  museum 
tor  the  oollectioD  of  the  curiosities  of  the  distriot.  The 
idea  (says  a  local  journal)  has  been  prompted  by  the 
tact  that  Mr.  E.  Rosser,  ot  Cullege-Ktreet,  who  has  de- 
voted his  attention  to  geology,  is  willing  to  dispose  of 
his  collection.  One  large  fossil  possessed  by  Mr.  Rosser 
is  an  Icthyosaurus,  which  is  much  adnured.  This 
splendid  specimen  of  extinct  animal  existence  was  ob- 
tained from  Street,  near  Olastoabnry.  Ue  has  also  a 
very  valuable  ammonite.  Besides  these,  Mr.  Rosser  pos- 
flessoH  a  good  collection  of  minor  f oksila,  stones,  crystals, 
shells,  &c.  This  would  form  a  good  nucleus 'tor  a 
mnsomn,  an^  we  hotie  means  will  be  taken  to  make 
them  the  prnnertv  of  the  town.  Some  Roman  pottery 
and  other  (;|,r^aiiicsdug  up  in  the  neighboorbooa  would 
doubUesa  bn  adde^  by  their  owners. 


A  SPONTANEOUS  COMBUSTIBLE  GAS.- The  bl- 
bromide  of  ethylene,  when  mixed  with'  oxygen  gas,  takes 
fire  spontancouiJy  in  the  sunlight.  The  bromine  ap- 
pears to  combino  with  the  hydrogen  in  a  manner  analo- 
gous to  the  union  ol  chlorine  with  hydrogen  in  the  sun- 
light. 

REAL  AND  APPARENT  DEATH.— Dr.  Laborde,  In  a 
paper  recently  read  by  him  before  the  Academy  of  Medi- 
cine in  Paris,  has  endeavoured  to  show  that  the  effect 
g reduced  on  a  bright  steel  needle  inserted  into  the  body 
idioates  whether  death  has  or  has  not  occurred.  When 
life  is  present,  he  says,  the  needle,  generally  very  soon, 
becomes  more  or  less  tarnished  by  oxidation ;  when,  on 
the  other  hand,  death  has  taken  place,  the  needle,  even  at 
the  end  ot  half  an  hour  or  an  hour  will  retain  its  brightness. 
Aooording  to  the  BritUk  lltiital  Joumai,  M.  Laborde  be- 
lieves that,  in  the  first  instance,  the  occurence  of  oxida- 
tion, with  Its  attendant  electric  phenomena,  indicates 
that  death  Is  only  apparent ;  while,  in  the  second,  the 
complete  absence  of  oxidation  is  a  sign  of  real  death. 
The  communication  has  been  referred  to  a  committee, 
oonalstlng  ot  MM.  Oavarret,  Bedard,  and  Vulpian. 

PRESERVED  BRBAD.—Thls  bread  te  proposed  as  a 
■ubatltate  tor  the  biscuit  and  "  hard  tack  "  used  at  sea. 
It  te  easUyprepared,  though  the  process  te  somewhat 
tedious.  The  bread  Is  baked  in  the  usual  way,  it  is 
then  subjected  to  desiccation  for  eight  to  fourteen  days, 
until  it  is  thoroughly  dry ;  It  is  than  exposed  for  a  short 
time  to  the  action  ot  steam,  and  afterwards  squeezed 
into  tablets  under  an  hydranlio  press  for  twenty-four 
hours.  The  tablets  can  be  preserved  for  years  in  her- 
metically-sealed packages.  Bread  thus  prepared  retains 
a  vitreous  fracture,  can  be  easily  masttoated  by  the 
teeth,  is  admirable  tor  bouillon  and  soup,  and  experi- 
ence has  shown  that  900  pounds  of  good  flour  will  afford 
188  pounds  of  oomnressed  tablets.  An  army  provided 
with  this  bread  and  Liebig's  extract  of  meat  would  be 
prepared  for  any  emergency  that  mlghtarise.  A  soldier 
could  easily  carry  several  days'  rations  in  liis  knapsack. 

MUSSEL  EATING.— It  Is  surprising  the  quantity  of 
mussete  Imported  into  our  manufacturing  towns.  'The 
working-men  appear  to  toast  npon  this  shell-llsh  with  a 
marked  preference,  if  we  may  judge  by  the  Urge  con- 
sumption of  it.  A  visit  to  the  markets  of  Manchester, 
and  like  towns,  will  reveal  the  fact,  that  mussds  were 
largely  sought  after  and  eaten  by  the  manufacturing 
class  at  the  time  of  the  year  when  some  restriotion 
should  be  placed  upon  their  sale,  for  dnring  the  mouths 
of  May,  June,  and  July,  they  are  a  dangerous  commodity, 
not  having  recovered  hrom  the  effects  of  spawning,  and 
In  many  instances  produce  serious  mischief.  We 
{Medical  Preu  and  Circular)  have  lately  observed  the 
grave  results  which  arise  from  a  careless  indalgenec  in 
mussels,  from  the  general  rash  over  the  snriace  of  the 
body — so  characteristic  ot  unwhdesome  fish— to  the 
protracted  and,  in  some  cases,  fatal  dlarrhcsa.  In  France, 
where  mnssd  tanning  te  cultivated  with  the  same  care 
as  thatot  the  ovsters,  and  where  they  are  placed  under 
the  operation  of  fishery  laws,  we  find,  during  four  smnmer 
montns,  no  mussels  are  sold  tor  consumption  in  the 
markets  or  shops.  Even  It  they  were,  they  would  not  be 
60  dangerous  as  the  large,  tat  mussete  to  be  found  In  our 
markets,  and  consumed  with  so  much  recklessness  as  to 
future  sttfferlna  by  the  working-men.  Disease  is  engen- 
dered and  propagated  through  the  carelessness  with 
which  the  dietary  of  our  people  Is  managed,  and  serious 
epidemics  arise  througn  incaution.  Accordingly,  wo 
beUeve  it  should  tall  to  ue  duty  of  Inspectors  of  markets 
to  prohibit  the  sale  of  unseasonable  articles  of  food.  How 
often  do  we  see  lobsters  and  crabs  vended  at  a  time  when 
they  are  most  baneful,  and  how  frequently  are  our  pro- 
fessional services  required  to  minister  to  sufferings 
arteing  from  the  Injurious  effects  of  stale  or  unseason- 
able shell-fish. 

CAUSE  OF  THE  FATIGUE  TO  THE  EYES 
CAUSED  BY  ARTIFICIAL  LIGHT.— M.  V.  Meunier 
states  that  the  great  difference  between  sun  and  arti- 
ficial light  is  due  to  the  tact  that,  of  the  light  emitted 
from  the  former,  about  half  the  quantity  ot  rays  are 
luminous  and  calorific  at  the  same  time  ;  but,  as  rei;ards 
our  artificial  light,  for  ordinary  oil  (colza  oil),  the  amount 
ot  non-luminous,  yet  calorific,  rays  te  90  per  cent. ;  for 
for  white-hot  pUtlnom,  98  per  cent. :  alcohol  flame,  99 
per  cent. ;  electric  light,  60,  and  gas-light,  90  per  cent. ; 
while  for  petroleum  and  parafllue  oite,  the  amount  is  94 
per  cent.  It  is  this  terge  quantity  of  caloric  rays  in 
artificial  light  which  causes  the  fatigue  to  the  eyes ;  but 
this  inconvenience  may,  according  to  the  author,  be 
almost  entirely  obviated  by  intercepting  the  thermic 
rays  by  glass,  or,  better  yet,  mica  plates.  The  use  of 
these  renders  the  light  soft  and  agreeable  to  the  eyes. 

FLUORSPAR  IN  GLASS  MANUFACTURE.— Herr 
E.  Richters,  of  Waldenberg,  Germany,  states  that  the 
■ubstitntion  ot  fluorspar  tor  lime  in  the  manufacture  of 
glass  allows  ot  a  great  redaction  in  the  amount  ot 
glanber  salt,  and  greatly  promotes  the  melting  of  the 
frit.  As  the  result  of  numerous  experiments  conducted 
on  a  laige  scale,  he  found  that,  with  the  same  consump- 
tion of  fuel  and  simiter  lengtn  ot  tim&  the  amount  of 
^uber  salt  required  could  be  diminislied  one  half  by 
substituting  fluorspar  which  had  previously  been  pul- 
verised and  caldned  tor  the  lime  nsually  employed.  In 
countries  where  fluorspar  oan  be  had  in  abundance  its 
introduction  into  glass  manufacture  would  appear  to 
offer  many  Important  advantages.  The  followmg  are 
the  proportions  taken: — With  fluorspar:  Sand,  lll'441b. ; 
fluorspar,  97*601^;  glauber  salts,  4'90lb. ;  manganese, 
4'091b;  oharooal,  SiMlb.;  glass  frit,399H)01b.  WIdi  lime : 
Sand,  116'4Dlb.:  lime,  16-S61b.;  gUuber  salts,  S-OOlb. ; 
manganese,  SnlOlb.  ;  charcoal,  3-OOlb. ;  glass  frit, 
348'OOlb. 

ANTIQUITY  OF  THE  MITRAILLEU8B.— We  give 
the  tollowing  curious  evidence  that  the  mitrailleuse  is 
only  a  revival  ot  an  old  invention,  from  "Grose's 
Ulitary  AnUquiUes"  (1801),  vol.  il.,  p.  166:—"  A  paUnt 
wasgranted  by  King  Charles  1.  to  WUllam  Dmmraond, 
of  Hawthomden,  in  1636,  tor  the  sole  making  and  vend- 
ing, for  the  space  of  31  years,  of  the  following  machines 
and  warlike  engines  Invented  by  him.  The  patent  is 
printed  inhis  works.  The  third  is  a  sort  of  machine  ot 
conjugated  muskets,  by  the  assistance  of  which  one 
soldier  or  two  are  enabled  to  oppose  100  guns,  which 
machine  from  its  effect,  is  called  the  thundering  chariot, 
and  vulgarly,  the  flery  waggon." — Spectator. 

THE  RIGHT  AND  THE  LEFT  HAND.— Dr.  Dwight, 
a  writer  is  the  Josniol  o/  Pticholotical  UMeine,  main- 
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tuiiis  thftl  the  friivilent  use  of  tho  right  hand  in  pre- 
ference to  the  left  is  not  merely  duo  to  habit  or  ednca- 
ation,  bnt  is  the  result  of  a  natnral  impulse,  which  he 
attributes  to  a  difference  in  the  endowments  of  tho  two 
lobes  of  the  brain.  He  lays  down,  as  probably  true,  tho 
following  propositions :— 1.  There  is  an  inborn  impulse 
to  use,  to  excite  motion,  one-half  of  the  brain  in  pre- 
ference to  the  other.  2.  One  half  the  brain,  the  leM, 
has  a  more  acute  perception  of  tactile  impressions, 
while  the  other,  tho  right,  distinguishes  more  readily 
■  different  degrees  of  temperature  and  weight.  3.  This 
arrangement  is  occasionally  inverted."  That  we  shall 
ever  know  the  nature  and  origin  of  this  impulae  to  use 
one  Bide  in  preference  to  the  other,  Dr.  Dwiglit  thinks 
Impossible ;  bnt  a  step  Is  made,  he  remarks,  when  it  is 
admitted  that  it  is  an  impulse  bom  with  us,  a  part  of  our 
organization  and  is  neither  due  to  the  arrangement  of 
the  arterial  system,  nor  is  the  effect  of  habit. 

A  PUZZLKO  POSSIBILrry.— When  the  Russian- 
American  Telegraph  is  completed,  the  following  feat 
will  be  possible  :  A  telegram  from  Alaska  foe  New  York, 
leaving  Sitka,  say  at  6-40  Monday  morning,  would  be 
received  at  Nlkolaef,  Siberia,  at  6  minutes  past  1  on 
Tuesday  morning  ;  at  St.  Petersburg,  Russia,  at  3  mins. 

Jast  6  Monday  evening ;  at  London  at  22  minutes  past 
Monday  afternoon  ;  and  at  New  York  at  46  minates 
past  11  Monday  forenoon.  Thus,  allowing  20  minutes  for 
each  re-transmission,  a  message  may  start  on  the  morn- 
ing of  one  day,  to  be  received  and  transmitted  the  next 
day.  again  received  and  tent  on  the  afternoon  of  the  day 
It  starts,  and  Anally  reach  its  destination  on  the  fore- 
noon of  the  first  day.  Tho  whole  taking  place  in  one 
hour's  time. 

PRESERVED  MILK.— If  a  full  milk  diet  could  be 
obtained  for  the  children  in  every  cottage,  how  often 
would  tho  sickly  infant  live,  tho  jpoor,  ricketty  child 
grow  Into  an  active  boy,  and  the  overgrown,  con- 
somptive-looking  youth  reach  manhood,  fn  fact,  how 
much  would  the  bone  and  sinew  of  the  rising  generation 
be  strengthened,  if  children  could  have  a  liberal  supply 
of  milk  food,  instead  of  being  brought  up  on  washy 
substitutes,  and  kept  quiet  bv  sugar,  stimulants,  or 
opiates.  The  importation  into  this  country  of  the  pure 
coodensed  milk  from  Switzerland  is  another  step  in  the 
right  direction— the  amelioration  and  condition  of  the 
poor— which  modem  science  has  taught  ns  to  take  ;  and 
we  also  hail  with  hearty  satislactioB  tho  announcement 
that  establishments  for  the  preparation  and  supply  of 
immense  quantities  of  the  condensed  milk  are  now  at 
work  in  the  county  Cork,  Irehind.  In  this  manner  the 
"  green  pastures  "  of  the  sister  isle  may  indeed  bo  made 
to  confer  a  substantial  blessing  upon  the  crowded  and 
heated  towns  of  England,  whoso  population  in  infancy 
is  stimulated  into  unhealthy  and  unnatural  precocity, 
instead  of  being  soothed  and  fed  by  Nature's  own  food 
during  the  ills  to  which  javenile  existeoco  is  subject.— 
Food  Journal. 

■WOOTZ.— In  1819,  whUe  Faraday  was  an  assistant  in 
the  Koyal  Institution,  he  made  an  analysis  of  wootz 
wliich  attracted  considerable  attention,  as,  besides 
carbon,  it  was  found  to  contain  only  silica  and  alomlna, 
from  which  the  conclusion  was  drawn  that  the  pecoUar 
property  of  the  metal  was  due  to  the  presence  of 
■Uiciaiu  and  aluminum.  The  uncertain  sUte  of  aaalytical 
chenustrr  at  the  time  of  Faraday,  says  the  Jaunalof 
Applied  Cliemutry,  has  induced  Rammelsberg  to  repeat 
the  analysis  of  wootz,  and  he  has  communicated  the 
resnlta  of  his  work  to  the  Berlin  Chemical  Society.  The 
following  is  Rammelsberg's  analysis :— Carbon,  0-867; 
siliclum,  0-136;  phosphoms,  0«99;  snlphnr,  0-002.  It 
wui  be  seen  that  the  metal  contains  no  trace  of  aluminum 
and  Rammelsberg  doubts  the  existence  of  such  a  thing 
as  aluminum  steel.  It  is  certain  that  the  nsnal  alloysM 
alluminum  and  iron  are  crystalline  and  brittle  and  not 
at  all  possessed  of  the  properties  of  steel. 

REVERSION  SPECTROSCOPE.-An  imporUnt  ad- 
mtlon  to  the  resources  of  spectrum  analysis  has  been 
made  by /uUner's  invention  of  a  reversion  spectroscope, 
by  which  extremely  smaU  changes  of  rcfrangibility,  and 
eonaeqnenUy  comparatively  slow  motions  of  a  star  or 
eon- flame,  can  be  detected.  It  consists  of  a  spectro- 
scope, in  which,  by  reflection,  the  spectrum  of  a  source 
or  llglit  can  be  superposed  above  a  reversed  spectrum  of 
the  same  source;  so  that  it  a  white  flame  eonUining 
sodium  be  viewed,  there  wiU  be  seen  in  the  upper  part 
of  the  field  a  sodium  Une  with  the  bine  end  of  the 
spectramon  the  one  eiJe,  and  underneath  it  a  sodlnm 
hne  7'»i  the  red  end  of  the  spectrum  on  the  same  side. 
The  two  bright  lines  may  be  made  to  coincide  exactly 
by  an  adjustment ;  and  if  any  change  In  refrangibUity 
takes  place,  the  motion  of  the  Une  Is  doubled,  and  is  also 
more  exacUy  measured,  because  it  is  referred  to  itseU 
as  a  standard. 

iJ.^™  ^^^J^^^^-S"'-  Sir  Henry  Jamea,  in  a  recent 
lecture  on  the  pyramids  of  Egypt,  stated  that  to  the 
king  8  chamber,  inside  the  pyramfd,  some  of  the  atones 
were  80ft.  long.  These  stones,  weighing  some  90  tons, 
were  not  found  m  Egypt  at  all,  bnt  were  brought  down 
the  Nile  a  distance  of  600  miles,  and  then  phiced  in  their 
^esent  position,  100ft.  above  the  level  of  tho  ground. 
With  regard  to  their  finish,  these  Syenite  stones  are  of 

ZSZ^2,  i^'u  ^,?°.'"''  '"^  y"'  **'»y  »™  »o  exquisitely 
polished,  and  built  in  (to  form  a  casing  for  the  king's 
chamber)  with  such  superior  skUl,  that  the  finest  sheet 
of  tissue  paper  could  not  he  inserted  between  two  of 
the  stones,  and  this  after  a  lapse  of  4,000  years.  Such 
workmanship  would  excite  the  wonder  and  admiration 
ment    ''  ""^  *"  ""''  *^°  "'  science  and  Improve- 

A  PETRIFIED  8EA.M0NSTER.-A  very  beantlfnl 
.K  i5!;*r*''i?K  petrified  sea-monster  has,  according  to 
?.  r?!i!*  ?'"  ^'""d"  JVw.,  been  lately  discovered 
about  100  miles  to  the  south-east  of  HamUton,  on  a  high 
plateau  of  land  containing  an  extensive  deposit  of  marine 
soeus  ana  the  fossil  remains  of  a  large  variety  of  extinct 
species  of  fish.  The  petrifaction  of  this  particular 
monster  is  perfect,  and  is  estimated  to  weigh  about  ten 
'"'";..  .  fj""'^**  »  dial  appearance— the  head  and  body 
are  that  of  a  hu-np-back  whale,  while  the  extremities 
l''^?i  i°'°  .'1*H™  ^od  antennu!.  like  the  polvpus  or 
de^I-fish,  with  the  exception  that  they  were  evidently 
durtoglife  Uued  with  a  hard  and  bony  enbstauco.  The 
eyes  are  set  in  each  side  of  the  head,  which  is  flat  and 
oblong,  and  are  twenty-four  inches  apart.  The  mouth 
Is  annod  with  triple  rows  of  teeth,  which  arc  sharp  in 
'"■jntibit  underneath  and  well  Into  the  Jaw  they  turn 
nto  grindera,  capped  by  a  solid  osseous  formation, 
o  nning  back  from  the  widest  portion  of  the  head. 


A  NEW  INDIAN  MKDICINE.-We  have  received 
from  Mr.  ^«rHyan  D*jl,  of  Bombay,  a  paper  read  before 
the  Grant  CoUego  Medical  Society,  conUIning  an  ae- 
connt  of  a  new  Indian  drag— the  bark  of  Ailantus  exceUa 
Roxb.  This  tree  is  common  in  many  parts  of  India,  and 
Its  bark  can  be  obtained  in  sulHcient  quantity  for  general 
use.  The  active  principle  of  the  bark  is  called  ailantic 
acid,  and  its  taste  is  purely  and  strongly  bitter.  In 
doses  of  from  one  to  throe  grains  ailantic  acid,  given  to- 
temally.acts  as  a  tonic  and  stomachic,  exciting  the  appe- 
tite and  promoting  digestion.  When  given  in  largo  doses 
(from  three  to  five  grains),  two  or  three  times  a  day  its 
TOtion  is  distincUy  marked,  eapecUUy  in  cases  of  torpid 
stages  of  the  diaestive  function,  attended  with  musctdar 
and  ner^-ons  relaxation  and  constipation.  It  is  osefnl 
in  icatrry  diarrhoea,  and  has  been  found  of  considerable 
benefit  in  tho  first  stage  of  cholera.  It  is  adminisUred 
either  as  decoction,  infusion,  extract,  or  tincture  of  the 
ailantns  bark,  and  pills  can  bo  made  containingtho  con- 
centrated extract.  The  bark  alone  contains  the  active 
agent,  in  combination,  as  far  as  has  yet  been  discovered, 
with  Ume,  carbonate  of  lime,  salts  of  magnesia,  alumina 
uncrystallizable  sugar,  gum,  and  a  trace  of  volatUo  oil 
and  U^nln ;  Its  medicinal  virtues  depend  entirely  upon 
an  azotized  bitter  principle  poiseaaiiig  an  add  nature, 
and  it  is  this  which  has  been  called  aOantlo  acid.  The 
tree  U  figured  in  Dr.  Wight's  "Illastrated  Indhin 
Botany. 


AUSWEES   TO   OOEEESPONDENTS. 

*«*  All  eommuiieationa  ahoold  be  addreaaed  to  the 
Editoh  of  the  Enolur  Hechakic,  81,  Tanatock- 
•treet,  Covent  Oardeo,  W.C. 


EMPLOYMENT  COLUMN. 
We  have  frequently  been  asked  to  devote  a  portion  of  our 
space  to  cheap  or  rather  SMALL  Wanted  Advertise- 
ments, and  we  now  propose  to  do  so  under  the  heading 
"  Employment  Column."  Hundreds  of  skilled  laboorers 
are  continually  wanting  employment,  and  very  frequently 
employers  are  in  want  of  skilled  labour.  These  wants, 
in  a  great  Industrial  country  liko  ours,  exist  under  a 
variety  of  forms.  A  braas-fouader  may  want  a  foreman; 
or  an  optician  an  assistant ;  a  person  may  want  his 
microscope  repaired,  his  pUnoforte  toned,  or  his  ma  nn 
scripts  edited,  whan  in  all  probability  there  la  just  the 
person  to  do  the  work  near  by.  But  the  two  do  not 
know  of  each  other's  wants.  At  the  present  time  there 
Is  no  national  cheap  and  expeditious  mediom  whereby 
the  one  who  wants  the  work  done,  and  the  other 
who  is  ready  and  able  to  do  it,  may  easily  place 
themselves  to  communication  with  each  other.  We  ' 
thtok  the  Ehousu  MECHaitia  is  Just  the  organ  for 
such  a  purpose.  This,  to  most  cases,  may  be  done  in 
a  very  few  words.  We  therefore  place  at  the  disposal 
of  all  who  may  want  it, 

OUB  EMPLOYMENT  COLUMN. 
As  to  the  Sixpenny  Sale  Column,  the  charge  win  be 
sixpence  for  the  first  sixteen  words,  and  sixpence  for 
every  additional  eight  words. 

The  foUovffag  are  the  InitUls,  Ac.,  of  letters  to  hand  up 
to  Tuesday  momlng,  August  23,  and  nnackno  wiedged 
elsewhere:— 

C.  J  RlchKds,  F.R.C.,  M.D.,  O.  Brian,  W.  Penyman, 
C.  H.  A.,  G.  E.  Davis,  J.  M.,  J.  8.,  J.  W.  D.,  J.  M.T.,  Jas 
Page,  C.  V.  Riley,  E.  Leywood,  Payne  &  So.s,  Thomas 
Hawley,  J.  H.,  Lieut.  Jas.  B.,  P.  rf.  8.,  E.  H.,  H.  M.  M., 
2- J-  ^-'.J:.  O'cUnd,  R.  Brereton,  T.  H.,  M.  H.  B. 
Sable  with  MS8.,  T.  8.  H.,  with  do.,  W.,  Ashworth 
^!^•,^"^^'',°'=«'  "*"»  '"SS.,  P.H.A.8.,  with  do.,  H.  P., 
-^  mJi? '?'"'.°'  "^^  ^5"^  Microscopical  Society 
R^^.  Ji%^;  '"??'„''"?,'"'  ^-  ^-  ^■'  ^-  S-  C,  Enquirer 
Ro.a  Vj  w-.J^'^T*',?';"'''  F"-"'*"'  Lector,  John 
Ross,  F.  J.  Walker,  J.  Brlggs,  A.  Bros..  A  Clergyman, 
Orme  Bros.,  AM.  W,  O.  E.  B.,  H.  W.  Henfriy,  A 
Tolhauaen,  D.  D.,  A  Carpenter,  J.  L.  F.,  B.  A.,  Mens 
Meg.  H.  Jameson,  F.  R.  T.,  BUly,  Student.  A  Mtoera- 
logfst,  Fortunate,  R  T.  EUieslaw.  °'"''""'  *  "^"'^ 

''■f™^'i,^.-*"'V"^°"  'f'^'  ""'"Play  too  much  of  the 
SS?n"ghaMn'SS?s°"'"  """"  correspondents  for 

^  ™f  i'~?"''*  ""Wect  was  fully  discussed  and  various  ex- 
pedients suggested  in  our  last  volume. 
Flobist.- See  back  numbers. 
O.  Lctf.- Will  answer  by  post  in  a  day  or  two. 

■^fo"*"""™"""'"  ^'^''  ^^^  "'°''''  '«  *^<^'  "" 
H.  H.— The  address  counts  as  part  of  the  advertisement 
W.  Seaborne.— No  stamps  enclosed. 
T.  K.— Your  letter  Is  merely  a  record  of  failures. 

'•  ^"  f/Ty*""  "°*^' .'"''.  t"  complain  of  space  being  un- 
profltably  occupied  when  you  fall  into  the  same  error 
yourself. 

P.  H.  8.  says  ''on  the  principle  that  every  one  should 
help  Us  neighbonr,  I  venture  tn  ask  vou  if  you  would 
wish  to  insert  in  the  Ekolish  Mechanic  one  or  two 

gapers  on  Land  Surveying."  We  should  be  gUd  to 
laert  the  papers  if  suitable. 
B-  8 — Yes.  Cannel  coal  is  largely  used  for  making 
ornaments.  It  Is  found  principally  around  Wigan.  as 
well  as  near  Manchester  and  in  ScotUnd.  A  verv  fine 
cannel  is  found  in  ntot«hire,where  It  lamed  for  the 
aistuiatiOD  of  coal-oil. 


L.  Dic»«o»  (Antrim).— To  find  tho  dinrauons  of  thf 
cWmncy  for  a  stationary  boUer,  mnltiply  the  niunl«T 
Of  pounds  of  coal  consumed  under  the  boUer  per  hooi 
C'-  !.'.*".'l,''"^J?  "»•  product  by  the  square  root  of  th. 
height  of  the  chimney  to  feet,  the  quoUent  is  the  ar<-» 
Of  the  chimney  in  square  inches  at  the  smallest  part. 

*'.?,C^°'wL'?.'''j  *,?  ""5  "^J"^  '"'  R«eirt«tion  of  IX. 
sign..  1  Whitehall.  Yon  had  better  employ  a  rean««. 
able  patent  agent.    See  advertisements. 

J.  Harper.— Send  the  drawing  and  descrirtlon.  If  wortl 
ins  ertion  they  shall  i^poar. 

^,?,"*;*V''^''*"''°'''— ■'■'"'  bird  vou  meatiaB  U  «u« 
likely  the  herring  gull,  which  U  common  on  the  r»c1i; 
parts  of  the  southern  and  western  coasts.  It  rosemblt. 
the  kittiwake  ami  the  common  gull  in  general  a»- 
nearRnce;  but  the  biU  is  yellow ;  legs,  flesh  colour 
ris  light  yellow,  with  an  orange  eyeUd.  In  auuim*!, 
the  head,  neck,  tall,  and  undcrparts,  arc  pure  white  wtu 
a  grey  maiiUe,  and  black  and  white  primaries.  It  v 
quite  a  misUko  to  suppose  that  the  herring  call  ft«j, 
only  on  the  frj- of  fist  which  swim  near  the  snrf^ 
It  eats  both  shnmps  and  small  crabs,  and  mice  an! 
small  birds  arc  not  safe  in  Its  presence  It  haa  e™ 
been  seen  following  tho  plough,  and  piektogoat  worju 
and  larva  from  the  furrows. 

SABBAS.-Epidot«  is  a  silicate  of  alnntna  and  lin. 
There  are  several  varieties  of  it;  and  it  occurs  ii" 
Sne  slate  °  "Soeon"  rocks  and  various  crystxl^ 

"'•  T.— No.  Several  wires  are  used  In  rabmarine  cable< 
becau«! copper  wire  is  Uablc  to  break  when  roUeL 
There  are  seven  conducting  wires  to  tho  1803  AUaUi' 
cable.  -««.. 

la-5  sulphur,  and  Ua  charcoal:  Tho  Praldan  contX 
1  part  less  snlphnr.  a«d  1  more  of  charooaL  Th. 
English  conUins  10  of  snlphnr,  and  15  of  cbarcoaL 

^'  ^Jt^°-  J'  '*  '""*  "  mistake.  Asphalte  is  a  tor. 
of  hydrocarbon,  produced  in  tho  mteriorof  tho  carli 
py  the  transformation  of  carbonaceous  matter  I 
Is  aoluble  to  about  five  times  iU  weight  of  naphthl: 
The  mixture  of  gas  tar  with  sand  or  iLae  i»  JUtt 
known  as  artifldal  asphalte:  — .»  ».  wnai  u 

F.  W.  OaisBsoir.— Tnesdar  momtog  will  be  too  late 

J.  W.  asks  why   his  "oongratuUtion"  is  not  inclndeJ 
in  the  list  published.     Simply  because  he  said  "  I  btar 
to  congratulate  yon."  &c.    We  could  fill  cojamna  and 
columns  of  such.   Onr  plan  hitherto  hss  been  to  aelert 
racy  and  characteristic  sentences  appertaining  to  the 
English  Mechanic  from  curmspondeiits'  letters,  and 
give  them  in  clusters. 

Thf  .Sixpenny  Sale  Col»mn  is  the  only  place  in  wWcH 
ca»  appear  queries  sent  bv  Progwu.T.E.  l,ocV  Ex- 
perimenter, EngUsh  Mechanic  (SunderUnd).  Heory 

W.  Smith  (Northampton).— No  stamps  vrith  tout  a- 
change. 

Kansas.- Cain  is  supposed  to  have  married  his  sirter. 
On  reference  to  the  Book  of  Genesis  you  vrill  find  the 
births  of  itaufkUri  not  recorded  until  a  considerably 
later  period. 

J.  Melohs.— Consolt  articles  on  Electricity  now  appear- 
H.  D.  (Birmingham).— Described  to  back  nnmliera. 

NuBTHDIt]IERI.Al(I>  SCBSCBUIJL— 213  oot   of  print:  the 

other  can  l>e  had. 
R.  Y.  O,— Steam  was  known  as  a  motive  power  long 
before  the  time  of  Watt— even  to  the  ancients. 

JORK  Fletcreb.— Apparently  there  is  little  dlfflcnltr 
in  discovering  yonr  "  method  of  secret  writing."  We 
did  so  in  two  minutes.  The  follovrtog  is  Uie  transla- 
tion:—"This  sort  of  thing  soen  uses  them  up,  but 
there  are  plenty  more  to  the  labour  market.  VN'Tiat  so 
cheap  as  flesh  and  blood  ?  But  we  have  forged  tho 
fine  wire ;  now  lor  tlio  artist's  touch." 

John  A.  Maclean.- You  will  receive  the  paper  tm  tho 
end  of  your  present  subscription  tree  of  further 
charge. 

B.  O.  B.— Too  frivolous. 

C.  H.— No  book  ever  published  contained  a  tithe  of  the 
Information  to  be  foond  in  onr  back  volumes  on  Vti& 
practical  construction  of  the  harmonium. 

W.  H.  Thorpe  (Reading),— A  cubic  foot  of  wrought  Iron 
weighs  48Blb.;  of  cast  iron,  4501b.;  of  cast  brass, 
S25ib. :  of  rolled  brass,  5S4Ib. ;  of  cast  copper,  SSOlb. ; 
of  gnnmetal,  S491b. ;  of  lead,  7101b. ;  of  steel,  4901b. 

J.  A.— Better  apply  to  a  surgeon  accustomed   to  the 

treatment  of  the  ear. 
E.  Russell.- We  are  glad  yon  find  onr  Mechanic  «> 
usefuL    We  shall,  as  hitherto,  issue  title  page  anj 
todex  to  each  half-yearly  volume. 
WoREiKo    Man.— Consult  any    optician  or  pianoforte 

maker.    Third  query  toserted. 
Hai(ii.toi(.— Any  dictionary  will  give  you  tbc  reqoired, 
toformation.     Letters  for  the  Queen   are  probably 
sorted  by  some  trustworthy  secretary,   and  from  your 
letter  to  us  we  don't  think  any  commnnicatioa  of 
yours  would  ever  reach  her. 
One  op  the  Firx.— Assnmtog  all  you  say  to  be  correct 
yon  would  certjdnly  have  the  right  to  manufacture 
the  articles  during  whatever  period  the  patent  wm.s 
kept  up.     Of  course  it  wUl  inatoly  depend  on  A.*s 
receipt,  on  which  advice  should  be  taken. 
T.  A. — Your  letter  appears  unnecessary.    You  were  not 

attacked  in  the  letter  to  which  you  refer. 
A.  W.  Adakb. — See  advertisement  pages. 
Cjlobado.— Try  T.  B.  Willis,  29,  Mtoories. 
P.  O.  C— We  have  illustrated  and  described  several  road 

steam-cngmes  to  back  Nos. 
M.  Squire. — Exchanges  mu4t  be  prepaid. 
8.  Babjceb.— We  cannot  afford  space. 
J.  B.  CoCKBntN, — No  apology  is  needed.    We  fully  rp- 
cugnlsed  the  purity  and  zeal  of  srour  intentioua,  aud 
only  regretted  that  the  circumstances  to  which  we 
alluded  prevented  onr  taking    advantage  of  them. 
You  know  probably  better  than  wo  do  bow  difflonU  it 
is  to  prevent  fraud  vi  such  matters. 
W.  G.  H.— We  should  be  glad  to  receive  a  drawing  ard 
description  of  the  saw,  and,  if  worth  anytUng,  would 
insert  it. 
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CYCLOSIS  IN   ANACHABIS. 

THE  "  American  "  or  "  new  "  waterweed  is 
•11  too  oomtnon  to  need  mnoh  description. 
The  cat  (Fig.  1)  will  enable  any  of  onr  readers  to 
recognise  it  at  si^ht. 
The  leaves,  of  pale 
green,  grow  in  a  whorl 
of  three,  the  stem  being 
at  this  point  exceed- 
ingly brittle.  The  plant 
is  Teiy  easily  propa- 
gated. Almost  the 
smallest  piece  thrown 
into  spring  water,  or 
into  a  stream  or  pond, 
wHl  rapidly  grow  and 
increase,  so  that  the 
microsoopist  who  once 
SQceeeda  in  obtaining 
a  piece  may  ensure  a 
constant  snpply,  lire 
wheresoever  he  may. 
My  own  acquaintance 
with  the  plant  extends 
only  over  about  twelve 
months,  but  during  that 
time  I  have  devoted  to 
it  a  coBsideiable  amount 
of  attention.  The  results 
of  my  observationB  sliall 
now  be  given. 

The  Isaves  ai«  nar- 
row,   and,    when    full 
grown,      are      usnally 
about    gin.   in    length, 
though  in  a    specimen 
in    my    aqoariom   this 
length  is  very  consider- 
ably exceeded.      At    the    margin  them  is    but 
one  layer  of  cells,  the  remainder  of  the  leaf  being 
composed   of   two   layers   of   cells,    somewhat 
shallow,   and  of  irregular  shape  and  size.      A 
leaf  mounted  in  fluid  or  glycerine  jelly,  when 
examined  b^  polarized  light  appears  as  a  narrow 
frame  of  light    when  the  prisms  are  crossed. 
This  may  or  may  not  be  from  the  presence  of 
silex  in  these  cells.   I  incline  to  the  latter  notion. 
With  a  purple  selenite  and  the  proper  setting  of 
the  prisms,  these  cells  assume  the  peculiarly  rich 
crimson  colour  which  I  have  usually  found  to  be 
charscteristio  of  simple  cellulose — such  as,  for 
example,  the  cells    of   Aralia    and   the    paren- 
chymatous cells  of  rush,  of  rhubarb,  or  mmex  ; 
and  it  may  be  mentioued  that  the  vertical  cell 
walls  (separating cells  in  the  same  plane)  are  seen, 
under  a  high  power,  to  exhibit  precisely  similar 
phenomena  of  polarization. 

For  anything  like  a  careful  observation  of  the 
phenomenon  of  cyolosis  in  this  plant  a  power  of 
not  greater  foeas  than  i"  is  absolutely  neces- 
sary.   A  higher  power  would  be  useful,  but  with 
care  and  dexterous  illumination  much  may  be 
done  with  V  and  a  deep  eyepiece.      It  is  useful 
to  begin  onr  observations  at  the  broad  end  of  the 
leaf,  and  to  gradually  work  our  way  up.     The 
out  (Fig.  3)  gives  a  fair  roprosentation*  of  the  last 
leaf  I  worked    at.     It  will  be  seen    that  the 
oells  at  the  broader  end  are  oblong ;  that  in  the 
middle  they  are  irregularly  rhomboidal ;  and  that 
at  the  upper  end  they  become  nearly  ciroular.    In 
the  lower  cells  the  current,  so  far  as  I  have  seen, 
mvariably  travels  along   the  fall  length  of  the 
cell  in  a  perfectly  regolar  manner.     Sometimes 
towards  the  middle  I   have   found  the  axis  of 
rotation  to  be  diagonal,  and  at  the  upper  end  the 
rotation  is  not  infrequently  in  a  circle.    When 
the  leaf  is  first  severed  from  the  stalk  rotation  is 
ahnoet  invariably  suspended  for  a  short  time, 
during    which    the    chlorophyll    granules    con- 
gregate at  each  end  (rarely  in  the  middle,  though 
they  are  often  said  always  to  do  so)  in  the  oblong 
cells,  and  aggregate  in  a  confused  mass  in  the 
more  circular  cells.      It  is  most  interesting  to 
watch  the  gradual  commencement  of  the  move- 


ceased  becoTie  deeply  stained,  and  in  time  all  the 
cell  walls  are  also  stained.  Neither  the  cnrrent 
nor  rotating  granules  are  ever  stained.  The  inert 
matter  in  the  centre  of  the  larger  cells  becomes 
stained,  and  is  apparently  granular.  After  the  re- 
agent has  been  applied  for  three  or  four  hours,  a 
very  modemte  power  will  enable  one  to  see  the 
movement  of  the  onrrent  of  protoplasm  very 
clearly,  and  most  rigidly  to  mark  its  bounds. 

The  younger  cells  appear  to  resist  the  test  alto- 
gether. A  writer  in  one  of  our  scientific  periodi- 
cals, some  two  or  three  years  since,  was  of  opinion 
that  this  ro-agent  enabled  him  to  demonstrate  an 
intercellular  substance,  which,  he  said,  became 
deeply  stained.  Careful  observation,  will,  I 
think,  show  this  to  be  a  fallacy.  A  rigid  optical 
analysis  with  polarisoope  and  most  delicate 
focuaaing  does  not  reveal  more  than  the  simplest 
of  cell  iralls  (consolidated  sometimes,  with  silex), 
but  no  intercellular  sabstanoe.  I  have  further 
to  notice  that  the  phenomenon  of  oyolosis  is 
almost  entirely  dependent  upon  the  influence 
of  light.  It  is  most  interesting  to  see  how 
speedily  general  activity  is  resumed  in  cells 
that  were  dormant  when  an  intense  li^t  is 
thrown  upon  the  leaf  by  the  mirror.  Heat  u  also 
a  necessary  condition.  From  these  conaiders- 
tions  I  think  we  can  come  to  but  one  conclusion — 
that  this  is  one  of  those  phenomena  we  call  vital, 
and  that  it  may  be  regarded  as  analogous  to  Uie 
circulation  of  the  blood  through  certain  vessels  in 
animals,  and  as  being  essentially  related  to  that 
''simultaneous  removal  and  replacement  of 
matter "  which  distinguishes  "  Uving "  from 
'  dead  "  matter.  H.  P. 


AND 


1,  a.  Pertlon  of  leaf  of  AnaeKarU  oWitajlnwi.— '■  a  "  the 
hollow  mine.  The  oircnUtliig  gnnnlea  do  not  pus  to 
ths  point,  but  make  a  short  cat  ■otoa*. 

8.  A  pension  from  near  point  of  leaf,  ahowing  the  more 
circular  form  of  cell. 

4.  A  cjn  showing  a  halietl  motion.  All  are  misnifled 
about  900  linear. 


•  A  (aithfal  fnll-Blie  drawing  wonld  be  abont  SOft. 
long  and  7  or  8lt.  broad,  I  have  therefore  given  por- 
lions  of  the  leaf. 


^ost  necessitates  one  to  ascribe  powers  of  voli- 
tion to  the  granule.  The  protoplasmio  current 
which  carries  the  grannies  along  is  somewhat 
narrow — ^perhaps  on  an  average  the  united  cur- 
rent of  two  sides  of  an  obloi^  cell  would  equal 
one-third  of  the  whole  width,  and  is  in  these  longer 
oells  apparently  restricted  to  its  path  between 
the  cell  walls  and  the  primordial  utricle  of 
Mohl.  In  the  more  cirenlar  (and  younger)  cells 
It  is  common  to  see  the  whole  cell  contents 
rotate  abont  a  central  axis. 

Very  often  currents  in  contiguous  cells  may  be 
seen  to  flow  in  opposite  directions,  rendering  it 
the  more  easy  to  demonstrate  that  this  rotation 
IS  wholly  distinct  from  ciroulation.  But  what  is 
it  ?  By  what  is  it  caused — Osmotic  foree,  or,  I 
as  has  been  suggested  to  me,  electrical  agency  ? 
In  the  attempt  to  gain  a  little  light  upon  this 
matter,  I  have  immersed  leaves  of  the  plant  in 
various  fluids  of  differout  densities.  Perhaps  I 
cannot  do  better  than  recount  my  experiments. 

Glycerine  Jelly.— This  I  made  of  medium 
solidity.  A  leaf  immersed  in  it  in  a  warm  and  mode- 
rately fluid  state  was  set  aside  for  some  time  in  an 
ordinary  sitting-room  in  the  month  of  November. 
I  observed  it  every  fifteen  or  thirty  minutes  for  up- 
wards of  three  houra;  the  whole  of  this  time 
cyolosis  went  on  rapidly.  The  next  morning,  how- 
ever, all  was  still. 

Olyoerine. — I  used  Price's,  of  oommereial 
quality.  In  every  case  where  I  have  nsed  this  fluid 
at  the  temperature  of  the  room  rotation  has  ceased 
almost  immediately.  The  same  result  has  fol- 
lowed immersion  in  syrup  of  like  density. 
Iodine  solation  immediately  stops  the  current. 
Carmine  fluid,  slightly  alkaline  with  potash,  and 
but  faintly  coloured,  also  generally  stops  rota- 
tion. In  some  cases,  however,  the  phenomenon 
goes  on  unimpeded  and  the  current  becomes 
slightly  stained. 

Acetate  of  Rosaniline.— The  results  with  this 
*"  ""oat  iBteresting.  It  appean  to  stimolate  the 
canent.     The  oells  in  which  the  rotation  has| 
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ANTIQUITY. 

By  Abtbub  Undebbill, 

(CaalMHud  from  page  484.) 

CaAPTEB  VII. 

ABOVE  the  strata  of  the  Cambrifm  group  lies 
a  great  class  of  deposits  known  by  the 
name  of  the  Silurian  system.    This  fdrmstion  was 
first   examined  and  classified  by  Mi*,   (now  Sir 
Roderick)    Murohison,  who,  with  that    zeal  in 
the  interests  of  science  by  which  he  has  been 
so  uniformly  characterised  throaghont  his  distin- 
guished career,  investigated  the  whole  of  this  in- 
teresting group,  and  firmly  established  it  as  an 
independent    system,    both    in  lithological  and 
paheontological  features.    In  onr  own  country  it 
is  found  to  be  mostly  developed  in  that  portion  of 
England  and  Wales  formerly    occupied  by  the 
Silnres,  whence  the  name.     These  people  inha- 
bited a  large  portion  of  South  Wales,  and  some 
of  the  counties  which  border  on  that  principality ; 
but  the  system  which  has  been  named  after  them 
is  not  co-extensive  with  the  region  which  they  in- 
habited, and  although  it  is  found  for  the  most 
part  there,  still  small  masses,  or  outliers  as  they 
are  termed,  are  found  distributed  over  the  whole 
countiy,  and  appear  in  places  far  removed  from 
that  at  which  it  most  copiously  occurs. 

The  Silurian  system  is  divided  primarily  into 
two  groups,  called  respectively  the  Upper  and 
Lower  Silurians ;  and  these  groups  are  subdivided 
secondarily  into  three  snb^oups,  namely,  the 
Ludlow,  Wenlock,  and  Llaudcilo  series,  as  in  the 
subjoined  list. 

UPPER  SILURIAN. 

Ludlow  Sbbieb. — Bed  and  green  sandstones, 
with  finely  marked  lamination  and  ripple-mark. 

Uicaoeous  greyish  sandstone,  clayey  limestone 
(known  as  Aymestry  limestone). 

Shale. 

Wenlock  Skbies. — Limestone  (known  as  Wen- 
lock  limestone). 

Clayey  shale. 

Shaley  lime  and  sandstones. 

Grit,  sandstone,  and  shales. 


LOWER  SILURUN. 

Llandbilo  Skbibs. — Grits  and  shales,  white 
sandstone. 

Dark  limestone,  flags,  and  slates. 

It  will  be  seen  from  the  above  statements  that 
the^whole  of  the  [rocks  composing  this  system  ore 
exclusively  clayey,  sandy,  and  calcareous  (limey). 

The  fossils  of  the  Silurian  epoch  are  very  nu- 
merous, and  there  are  a  considerable  number  of 
species,  upwards  of  400  having  been  recorded, 
comprising  fishes,  crustaceans,  annelids,  several 
ordus  of  molluscs  and  conchifera,  crinoids  and 
polyparia.     Marine  plants  are  also  frequently 
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foaud,  and  the  whole  of  the  organio  remainB  tes- 
tify to  the  sole  creation  of  aqaatie  beings,  as 
no  foaeil  of  any  terrestrial  animal  has  ever 
been  fooud  in  the  system. 

The  Llandoilo  group  ia  seen  prinoipslly  in  the 
county  of  Carmarthen,  where  it  ooenrs  on  the 
banks  of  the  Towy  (or  a  considerable  distance, 
tts  gentle  but  piottuesqne  soeneiy  renders  it  a 
plea^aut  change  to  the  more  wild  and  nigged 
rooks  uf  the  older  formations.  The  little  wooded 
hillooks,  formed  by  the  oonvnlsions  of  a  former 
age,  give  to  the  soene  that  qoiet  and  peaceful 
beauty  whioh  excites  within  ns  an  admiration  of 
a  passive,  rather  than  of  an  aotire  kind.  Here 
we  lind  none  of  those  bare,  hard,  slaty  rooks, 
whose  jagged  and  rugged  sides  bear  witness  to 
the  elemental  Ticissitndeg  to  which  they  have 
been  exposed ;  neither  do  we  see  those  pointed 
peaks,  whose  appearance,  at  once  picturesque  and 
sublime,  raise  in  us  a  sensation  of  admiration 
akin  to  fear ;  but  we  have  before  us  the  gently 
undulating  ground,  rounded  and  beautiful,  with  a 
quiet  feminine  beauty,  so  to  speak,  which  soothes 
the  searoher  after  the  sublime  and  picturesque, 
as  much  as  the  more  masculine  oontoor  of  the 
Metamorphic  and  Cambrian  groups  excite  and 
awe  him.  I  cannot  better  show  the  difference 
between  the  scenery  of  these  two  groups  than  by 
comparing  them  to  a  sea,  which  in  the  Meta- 
morphic and  Cambrian  districts  is  as  it  were  up- 
heaved and  lashed  by  the  fuiy  of  some  tropical 
gale,  but  whioh  in  the  localities  of  the  Biluiian 
group  is  only  stirred  into  a  gentle  swell,  whose 
billows,  wavy  yet  unbroken,  give  just  enough  of 
variety  to  prevent  monotony,  yet  not  sufflcieut  to 
cause  confusion. 

This  group,  as  found  in  the  Caradoc  range,  ex- 
hibits certain  peculiarities ;  the  lime  and  sand- 
stones, upheaved  and  dislocated  by  an  emission  of 
trap  rock,  are  thrown  up  into  elevated  hiUs  and 
rounded  hummocks  of  considerable  height ;  and 
the  sandstone  is  in  places  turned  into  quartz,  by 
■— (eason  of  the  eontaot  of  the  molten  trap,  show- 
ing' how  greatly  heat  has  ohuged  the  meta- 
morphic rocks. 

Immediately  above  the  Uandeilo  series  lie  the 
strata  of  the  Weulock  group,  the  components  of 
whicli  are  principally  shale  and  limestone.  This 
series  extends  from  Wenlock  as  far  as  the  Caradoc 
range,  and  embraces  a  large  area  of  country. 
The  strata  are  rich  in  oi^anic  remains,  and  the 
limestone  affords  a  great  proportion  of  that  used 
for  ornamental  purposes,  the  richness  of  its 
fossils  giving  it  when  polished  a  variegated  aspect 
most  pleasing  to  the  eye.  Next  in  the  system 
comes  the  Ludlow  series,  which  consists  of 
clayey  limestones,  grey,  red,  and  green  sand- 
stones, and  shales.  Ttus  group  is  peculiarly  in- 
teresting, owmg  to  the  variety  of  its  strata  and 
the  great  abundance  of  its  fossils.  The  Aymcstry 
limestone  (so  called  from  the  town  nearwhich  it 
mostly  abounds)  is  useful  in  the  industrial  arts, 
yielding  when  burnt  a  very  celebrated  lime  used 
as  a  subaqueous  cement.  It  is  in  composition 
clayey  or  argUlaoeous,  and  non-crystalline,  but  ia 
literally  thronged  with  shells.  In  the  sandstone 
of  this  group  have  been  discovered  the  remains  of 
the  first  created  vertebrate,  or  backboned,  animals, 
in  the  shape  of  fish.  These  fishes  belonged  to 
the  family  of  sharks  {Placoidt),  and  were  termed 
by  Sir  Boderick  Mnrchison  Sphagodi  (murderous 
teeth),  on  account  of  the  sharpness  and  length  of 
those  organs :  they  appear  to  have  lived  upon 
their  weaker  brethren  of  the  ocean,  and  were  in 
fact,  to  use  the  words  of  the  author  above  quoted, 
"without  doubt  the  pirates  of  the  sea  of  that 
period."  Fucoids,  or  sea-weeds,  are  very  plenti- 
ful in  this  group ;  and  Kncrinites  {kriiion,  a  lilv)— 

so  called  from  their  resemblance  to  that  flower 

peopled  the  ocean's  bed  with  their  tiny  forms. 
Although  from  their  name  it  may  perhaps  be 
thought  that  these  were  vegetables,  such  was 
not  the  case  ;  they  were  animal  organisms  of  the 
order  Radiata,  and  were  somewhat  similar  to  a 
star-fish  of  the  present  time,  anchored  to  the 
bottom  of  the  sea  by  a  long  stalk-like  appendage. 
Sea-urchin-like  creatures  were  also  rife  at  this 
epoch,  in  the  form  of  Cj/<<t<{ea>u(Jti/«to«,abladder); 
curious  in  appearance  were  these  little  specimens 
of  life  on  a  lowly  scale,  somewhat  resembling  a 
small  spherical  honeycomb  perched  on  the  ex- 
tremity of  a  waterlily's  stalk.  Bivalves,  allied  to 
the  oyster  and  mussel  of  our  day,  also  flourished 
in  the  seas  of  the  Silurian  epoch,  together  with 
a  great  variety  of  TrilobiUt  and  other  Cmataceans 
of  a  higher  order. 

This  system  has,  in  common  with  the  two  succeed- 
ing ones  (the  Devonian  and  Carboniferous), been 
the  chief  repository  of  that  aU-powerfnl  metal, 
which  has  in  all  agos  and  in  all  states  of  society 


so  uniformly  influenced  man ;  truly  sang  Horace : 

Anrum  per  medios  ire  satellites, 
Et  pemimpere  &mst  aaxa,  poteaUna 
Icta  (oliulueo. 

Which  has  been  translated  somewhat  freely — 

stronger  than  thander's  wingid  force, 
All  powerful  gold  can  speed  lt»  conrse, 
Through  watofatol  guards  its  passage  make, 
And  loves  through  solid  stones  to  break. 

(To  be  contintied.) 
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(Continatd  from  page  507). 

Chapter  II. 

IN  our  last  chapter  we  broke  off  in  the  midst  of 
acids,  bases,  and  salts ;  in  the  present  we 
will  continue  the  subject,  including  their  crystallo- 
graphy, of  which  the  student  should  possess  a 
fair  knowledge.  We  will  then  commence  by 
showing  the  formation  of  acids. 

The  following  are  specimens  of  the  forma- 
tion of  acids,  monobasic  and  polybssic  (di-  tri- 
and  tetrabasic)  : — 

1st. — Monobasic  hydrogen  nitrate  (nitric  acid). 

Water 

one 

molecule 

2nd.  —  Dibasic  hydrogen  sulphate  (sulphuric 
acid). 

n-iO      +       SO3 

One  ,       one  molecule      _      one  molecule 

molecule      '^    sulphur  triozide       hjdrogea  sulphate. 

Srd. — Tribasic  hydrogm  phos^Mto  (phosphorio 
acid). 

(BO  I  HO 

(HjO)3      +      PaOs    =    PO"     i  HO  -H    P0-"  1  He 

Iho  [ho 


Inoj 

,     nitrogen 
pentoxide 


Two  mdecoles  hjdnges 
nitrate. 


SO,"  {Hg 


SilT 


PO-  I 
0 
PO 


(HO 
IHO 


Water  phosphorus  _      two  molecules 

three  molecules        peutoxide       trihydrogen  pho»pbato 
4th.— The  following  are  specimens  of  tetra- 
basic acids : — 

HO  ™-   iio 

HO 
HO 
HO 

HydrogsB  Hydrogen 

ortho-silicate.  pyrophoayjiate. 

Probably  the  begiiwer  will  be  puzzled  to  know 
the  signification  of  the  above  letters  or  symbols, 
therefore  is  annexed  a  list  of  the  elements  with 
their  symbols  and  atomic  weights. 

PBBISSADS. 
MeNUM,  Tauns,  amd  Pshtiiw. 


ARTIADS. 
DrABa,  Tetbabs,  aiiD  HcxAne. 


Name  of  Element. 


Symbol 


Aioodo 

weight. 


Mole- 
cular 
weight 


Antimony 

Arsenic 

Biamutb 

Boron  . . 

Bromine 

Ccssium 

Chlorine 

Fluorine 

Gold    .. 

HYDBOOEN 

Iodine . . 

Lithium 

Niobium        , . 

Nitrogen 

Pbospborue  .. 

Potasaliuik 

Rubidium 

SUver  . . 

Sodium 

Tantalam 

ThalUum 

Vaniulium 


Sb 

123 

As 

7« 

Bi 

aoe 

B 

11 

Br 

80 

Cs 

18S 

CI 

8S« 

F 

19 

Au 

196'7 

H 

1 

I 

m 

Li 

7 

Nb 

97-6 

N 

14 

P 

81 

K 

89 

Rb 

858 

Ag 

108 

Na 

98 

Ta 

187-8 

Tl 

204 

V 

61-3 

488 
800 
882 

22 
160 
266 

71 


2 

2U 

14 

3S 

mt 

78 
171 
216 

46 

408 
205-2 


PsBissADS  are  those  members  of  the  group  of 
elements  which  exhibit  an  uneven  equivalency: 
monads  possessing  one  degree  of  chemical  force, 
triads  three,  and  pentads  five.  A  pentad  may  act 
as  a  triad,  or  even  as  a  monad,  by  the  mutual 
saturation  of  its  own  force,  which  may  be  repre- 
sented graphically  in  the  case  of  nitrogen, 
thus : — 


n 

-N 

n 
-N- 

-N- 

u 

1 

1 

lonad. 

Triad. 

Pentad. 

Name  of  Element.  SymboL'  A*™'* 


Alumiuiam   . . 

Barium 

Cadmium 

Calcium 

Carbon 

Cerium 

Chromium 

Cobalt.. 

Copper 

Didymlnm    . . 

Erbium 

Olnoinom 

Indium 

Iridium 

Iron 

Jargenium    . . 

liUfitbanum  . . 

Lead    . . 

Hagnesinm  .. 

Manganese   . . 

Mercury 

Molybdenum 

Nickel 

Osmium 

Oxygen 

Palladium     .. 

Platlnam 

Bhedhmi 

Botlunlam  .. 

Selenium 

Silicon 

Strontliun 

Sohikar 

Tellurium 

Thoriom 

Tin      .. 

Titanium 


Uranium 
Yttrium 
Zinc  . . 
Zirconium 


Al 

Ba 

Cd 

Ca 

O 

Oe 

Or 

Co 

Ob 

Di 

Eb 

O 

In 

Ir 

Fa 

? 

La 

Pb 

Mg 

Hn 

Hg 

Ho 

Ni 

OS 

O 

Pd 

Pt 

Rh 

Bu 

Se 

Si 

8r 

S 

Te 

Th 

8n 

Tl 

W 

U 

T 

Zn 

Zr 


27-B 
I  187 

I  ua 

I  -«* 
la 
93 
s»s 

68-8 
I    88-9 

96 
I  U** 

14 

74 
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» 

92 
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24 

85 
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93 

se-s 
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16 
106-5 
197-4 
104 
104 

79 

28 

87-6 

SS 
128 
116-7? 
118 

80 
184 
UO 

61-7? 

« 

90 


Uole- 
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187 
112 
40 
12 


63-5 


34 

aoo 


82 


158 

38 

87-5 

64 
856 


65 


The  Artiads  exhibit  an  even  equivalency  of 
tw»,  fonr,  or  six  hexads  combining  as  tetrads 
or  dyads,  as  in  the  case  of  snlphnr :— 


n 

n 

II 

-S- 

-S- 

=  8= 

0 

II 

*  As  it  is  our  Ojpiaion  that  a  loug  series  is  not  snit> 
able  (or  a  scit^ntlflc  periodical,  we  have  requested  the 
author  ts  give  as  a  few  ohapters  as  above.— Ed. 


Dyad.  Tetrad.  Hexad. 
Babss  are  metallic  oxides  which  are  decomposed 
when  they  come  into  eontaot  with  acids  proper, 
or  hydrogen  salts  whan  they  yield  a  salt  of  the 
metal.  Bases  ctntaiB  a  metallic  radicle  oaUed 
a  btuyl ;  thus  potassiara  and  eaioinm  oxides  con- 
tain the  basyls  potassium  and  calcium.  Bases 
are^  not  to  be  ooDfeunded  with  the  basylons 
radicles  which  form  salts  by  eombining  with  chlo- 
rons  radieles.  These  radicles,  if  they  are  formed 
from  a  monad  basyl,  oootaia  one  oxygen  atom  ; 
if  the  baayl  is  a  dyad  twe  atoms  of  oxygen  exiBt, 
and  a  triad  basyl  contains  three  oxygen  atoms 
united  by  half  their  force : — 


-0-K 

Potassoxyl. 

Monad. 


-0-Zn-O- 

ZinooxyU 

Dyad. 


\  / 

O       0 

\   / 

Bi 


Triad  bismuth 

radicle. 


Sai/ts  are  formed  by  the  r^lacemeut  of  the 
hydrogen  atoms  in  the  aeidi  pn^er  by  basyls: 
the  hahxid  salts  are  no  exceptions,  for  sodiom 
chloride  (common  salt)  is  formed,  by  the  replace- 
ment of  hydrogen  in  hydrogen  chloride,  by  the 
basyl  sodium.  It  is  therefore  to  be  looked  upon 
as  a  salt  formed  from  an  acid,  rather  than  as  a 
direct  combination  of  the  metallic  radicle  with  a 
chlonras  element. 

As  an  iitttance  of  the  foarraation  of  salts  from 
aeids  by  the  successive  replacement  of  hydrogen, 
we  may  take  the  tribasio  acid,  hydrogen  ortho- 
phosphate  : — 


PO4 


Tri-hydrogon 


Na) 

U    tP04 
H   ) 
Sodium 


Na) 
NatPOi 


phosphate,    di-hydrogeu 
"  ate. 


Na) 
Tri- sodium 
phosphate. 


Na  f  PO4 
H   ) 

Di'Sodium 

hydrogen 

phosphate.         phosphate. 

The  metallic  radicles  which  enter  into  combi- 
nation with  the  acid  radicle,  need  not  of  neces- 
sity, in  a  polybasic  acid,  be  of  the  same  kind. 
The  hydrogen  in  the  above  orthophosphste  may- 
be replaced  by  different  radicles,  as  in  the  case  of 
hydrogen  sodium  potassium  phosphate  (1),  or  in 
microcosmic  salt  (2). 

H  )  Na     ) 

NatPOi  NHi  fPOi 

K  J  H       ) 

Acids,  bases,  and  salts  may  all.  be  classified 
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as  oiystaUine  or  amorphons.  Crystals  toe  those 
bodies  wbudi  poesass  a  symmetrical  form,  and  are 
lioniLdad  by  plane  Borfaces  called  faces.  The 
line  fanned  by  the  jnnokion  or  interseotian  of  two 
faces  is  called  the  edge,  whilst  the  point  formed 
by  the  jnnotion  of  three  or  more  faces  is  called 
the  solid  angle. 

Axes  are  imaginary  lines  drawn  thiongh  a 
ciystol  for  the  purpose  of  facilitating  the  descrip- 
tion of  its  geometnoal  properties  and  all  orystaJs 
-which  can  be  reduced  to  the  same  axes  belong  to 
the  same  system  of  orystallogra^hy. 

There  are  six  systems  or  distinct  dassea  of 
crystals  under  which  all  known  forms  of  crystals 
can  be  classed. 

1st  System.— The  octahedral  or  regular  system, 
called  also  the  onbical  system  when  the  cube  is 
considered  the  typical  form.  If  diagonals  be 
drawn  upon  each  face  of  the  cube  they  will  inter- 
sect in  the  centre  of  each  face  ;  lines  now  drawn 
so  as  to  connect  the  centres  of  each  opposite  face 
will  give  the  axes  of  the  cube,  of  which  there  are 
tjiree.  The  following  minerals  eiystallize  in  the 
cubical  or  octahedral  system  : — 

Zinc  blende,  alnm,  galena,  ^ver,  iron,  salt, 
diamond,  lead,  gold,  iridium,  fluorspar,  and  iron 
pyrites.  The  crystals  of  this  system  exhibit  only 
single  refraction  and  expand  equally  in  all  direc- 
tion: s  when  heated. 

2nd  System. — The  typical  form  of  this  system 
is  a  right  prism  upon  a  si^nare  base,  or  an  octa- 
hedron upon  a  square  base,  therefore  it  is  called 
the  right  square  prismatio  system;  it  is  often 
called  the  pyramidal  system. 

If  lines  are  drawn  joining  each  face  of  a  right 
square  prism  from  the  centre  they  will  represent 
the  axes,  of  which  two,  as  they  are  formed  in  a 
square,  must  be  equal.  The  characteristic  of  the 
second  system  is  three  axes,  two  of  which  are  equal. 
Crystals  of  this  B;^tem  exhibit  the  phenomena 
of  double  refraction,  but  they  possess  one  negative 
axis,  i.e.,  one  which  does  not  possess  this 
pecnliarity.  The  following  minerals  are  found 
crystallized  in  this  system : — 

Calomel,  zircon,  mtile,  anatase,  soheelite,  and 
meUite.  The  crystals  of  the  above  system  expand 
equally  in  at  least  t^o  directions. 

8rd  System.— Bbombohedral  or  Hexagonal 
System. — This  system  is  characterized  by  possess- 
ing three  equal  axes  and  one  which  is  perpendicular 
to  the  other  three.  The  axes  may  be  found  by 
forming  the  hexagonal  prism  and  joining  the 
centres  of  the  opposite  edges,  these  lines  are  the 
three  eqnal  axes ;  the  other,  and  that  which  is 
paipendionlar  to  the  other  throe  is  found  by  join- 
ing the  centres  of  the  hexagonal  faces. 

These  substances  otystallize  in  the  3rd  system : — 
Calc-spar,  quartz,  bismnth,  graphite,  antimony, 
emerald,  dolomite,  ice,  tonrmidine,  hiematite, 
apatite,  and  amethyst.  Double  refraction  and 
nneqoal  expansion  characterize  this  system. 

4th  System. — Prismatic  or  Rhombic. — ^This 
system,  also  called  the  right,  rectangular  or 
rhombic  prismatic  and  orthotypio  system,  may 
oontain  crystals  formed  either  from  &e  prism  or 
octahedron  on  a  rhombia  base.  There  are  three 
axes  peculiar  to  this  system,  no  two  of  which  are 
equal.  The  principal  axis  ranspocallel  to  the  long 
eagea  in  the  centre  of  the  crystal ;  the  secondary 
axes  are  Uaes  joining  the  centres  of  the  opfomte 
long  faces  of  the  crystal ;  they  are  perpendicular 
to  tiie  principal  axis. 

Cryolite,    nitre,    nilphar,   topaz,   citric   soid, 

gnlphate   of   zinc,   and   bichromate    of    potash, 

'     crystallize  in  this  system.    They  possess  two  axes 

of  no  doaUe  refraetion  and  expand  nneqnaUy  in 

'    three  diiaotions. 

6th  System.— The  ObU^te.- The  typical  farm 
of  this  aystsm  is  an  oUiqne  prism  or  an  oblique 
pyramid  n{>on  a  rbombio  base.  The  behaviour  of 
the  orystals  of  this  system  under  the  influence  of 
light  and  heat  is  simiJar  to  the  preceding  system. 
The  principal  axis  runs  in  the  centre  of  uie  {oism, 
parallel  to  the  obliqae  long  edges,  joining  the 
two  rectangular  faces.  The  seoondazy  axes  join  the 
centres  of  the  long  faces.  In  this  system  two  axes 
are  oUiqoe,  and  the  third  perpendionlar  to  hotii. 

The  following  crystals  belong  to  this  system:— 
Carbonate  of  soda,  malachite,  snlphate  of  iron, 
solphate  of  cobalt,  gypsum,  felspar,  Glauber's 
salt,  mica,  and  realgar. 

6th  System. — Oonbly  Obliqae  or  Anorthio 
System. — This  sjnstem  may  be  ^Hed.  the  orystallio 
lumber-room  :  it  is  the  system  to  wUeh  all  orystals 
are  referred  when  they  cannot  be  classed  in  any 
of  the  preceding  systems.  Most  of  the  forms  of 
this  system  are  characterized  by  their  want  of 
symmetry  :  they  possess  three  axes,  all  of  which 
intersect  each  other  obUquely,  no  two  therefore 
are  inclined  to  each  other  at  right  angles. 


The  following  crystals  belong  to  this  system : — 
Sulphate  of  copper,  nitrate  of  bismuth,  native 
boiaoic  add,  axmite,  and  Labrador  felspar. 

A  whomiaitl  oampoond  generally  oiystallizes  in 
one  form  belonging  to  one  system,  but  some  are 
foand  to  crystallize  in  two  forms,  they  are  then 
tsrmeddiauirphoas:  aaaninitanoe,calcinmearbo- 
Bate  is  found  as  arragonite  in  the  prismatic  system, 
and  as  ealc-spar  in  the  rhembohedral  system. 

-  Common  salt  ganaxally  crystallizes  in  cubes, 
bat  if -deposited  from  a  solutiso  containing  urea, 
the  form  is  altered  to  that  of  an  octahedron ;  and 
sal  ammooiac,  treated  likewise,  is  said  to  form 
anbes  instead  of  octahedrons,  which  it  always 
fandsbes  in  pare  water. 

Certain  bodies  when  they  take  the  crystalline 
form  aoqaire  a  certain  amonnt  of  water,  which  is 
necessary  for  the  psnaanenoe  of  that  form ; 
when  this  water  is  expelled  the  crystal  falls  to 
powder,  it  is  tiierefore  called  the  water  of  crys- 
tallization. 

When  (nystals  dissolve  in  water,  the  balk  of 
this  hotter  floid  is  not  increased  if  the  orystals  be 
anhydrons ;  if  snoh,  however,  is  not  the  case,  the 
increase  is  only  by  the  amount  of  crystalliza- 
tion water  they  may  oontain.  From  a  vast  num- 
ber of  experimeats  upon  the  snbjeot  it  is  probable 
that  hy^ted  crystals  when  in  solntion  exist, 
not  as  a  solntion  of  the  anhydrons  salt,  but  as 
one  of  the  hydrated  orystals.  A  solntion  oif  sodium 
sn^hate  saturated  at  32-78°  C.  with  the  ten-atom 
hydrate,  upon  elevating  the  temperature,  about 
one-sixth  of  the  salt  is  deposited  as  aubydrons 
rhombic  octahedrons.  If  a  supersaturated  (boil- 
ing) Bcdntion  of  aodinm  sulphate  is  made,  and  the 
vessel  closed  to  exclude  nuclei,  it  may  remain 
for  a  long  time  before  crystallization  sets  in,  but 
if  nu<dei  are  admitted  in  the  shape  of  dust,  or  if 
touched  with  anything  surfaced  with  that  which 
is  foreign  to  its  composition,  it  at  once  solidifies 
(see  Nature,  Ang.  4 ;  Chemical  Newt,  xxii., 
page  660).  But  before  we  leave  the  subject  of 
crystallisation  we  will  notice  one  point  which  has 
had  sooh  ii^laenoe  in  the  pregrera  of  chemical 
philosophy. 

Sabstauoes  are  termed  iiomarphoat  when  they 
erystaUizein  the  same  system,  with  an  identici^ 
or  but  slightly  difilBrent  angular  element,  or  when 
they  are  found  intermixing  with  other  'sidistanaes 
wid^out  altering  their  form. 

Mitscherlich  has  shown  that  bodies  which  pos- 
sess an  analogous  constitation,exhibit  also  a  sisailar 
crystalline  form.  Of  this  we  have  an  instance  of 
the  manganese,  chromium,  aluminium,  and  iron 
aloms.  These  alums  possess  the  same  erys- 
talline  form,  and  the  sssqni-oxides  of  the  above 
metals  are  termed  isomorphous. 

If  we  examine  a  crystal  of  magnesite  (carbo- 
nate of  magoesinm)  we  find  it  belongs  to  the 
rhombohedial  system ;  calaminsorsano  carbonate 
belongs  to  the.  same  system,  and  the  angles  vary 
bat  a  few  (15)  minotes ;  thaiafaie,  by  the  law  of 
Hitsoherlioh  the  oxide  of  magneeinm  is  isomor- 
phoas  with  the  oxide  of  zinc,  and  the  two  com- 
pounds possess  an  analogons  constitution.  Mag- 
nesium carbonate  is  Mg"  C  Og,  and  zinc  carbonate 
is  Zn"  C  0,.  Calcium  in  calc-spar,  iron  and 
manganese  in  the  proto-salts,  with  nickel,  cobalt, 
and  copper,  form  with  the  above  what  is  termed 
an  isomorphous  group.  Acids  also  form  isomor- 
phous groups,  as — 1st,  phosphoric  add,  vanadic 
add,  and  arsenic  acid ;  2nd,  sulphuric,  chromic, 
and  manganic  acids ;  while  molybdio  and  tnngstic 
adds  are  also  isomorphous. 

As  an  instance  of  the  control  of  formnhe  by  the 
law  of  isomorphism,  I  may  quote  the  recent  re- 
searches of  Professor  Bosooe  on  the  subject  of 
the  true  atomic  weight  and  constitution  of  the 
salts  of  vanadium.  Berzelius  assigned  the  formula 
V  0|  to  the  acid  oxide  ;  but  Bammelsberg,  a  few 
years  afterwards,  observed  that  vanadinite 
((Pba,)  +  (PbO),+  (Pb,(VO<},)wasisomorphous 
with  apatiu  ((Ca  CI  Fl)  -f  Ca,  (V  O4),),  and  with 
mimetiU  ((Pb  CI,)  -f-  (Pbs  (V  0,\),  and  it  was  then 
supposed  that  anhydrons  vanadic  add  had  an 
analogous  composition  to  the  arsenic  and  phos- 
phoric anhydrides,  viz.,  TjOj.  Nothing  was  done 
in  the  matter  till  Professor  Boscoe  took  it  up 
and  thoroughly  investigated  it.  The  result  of  his 
experiments  was,  that  the  vaiiadium  trioiide  of 
Berzelius  turned  out  to  be  a  pentoxide,  and  thr 
lower  oxides  exactly  agreed  with  those  of  phos- 
phorus. From  tha  above  experiments,  which  we 
mi<ht  say  proceeded  from  Mitscherlich's  law  of 
isomorphism,  vanadium  has  been  placed  in  its 
proper  plac3  among  the  metals,  and  its  true 
atomic  Wc^ht  cstahUshed. 

(To  be  contintud.) 
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THIBD  DIVISION.-CHAPTBR  VL 

OF  TBB    aSaONANCE  OF    TBI   CaAI)I[EI,S. 

.^mnaieal  note,  lar  liom being  a  repetitioa  ot  the  umo 
Bimplo  Bound,  should  be  oooBidered  as  the  coojouction 
of  sabortUoate  sounds  reiterated  at  proportioiuil  inter- 
taIs,  The  sweetQflBS  of  tUs  oomponnd  effect  or  tone 
appoars  to  doiieiirt  on  the  Inqnsat  reearrence  of  interior 
unison,— Paor.  Laaua. 

A  MUSICAL  pipe  is  of  true  or  perfect  length 
when  it  is  capable  of  maintaining  pulsations 
which  synchronize  with  the  ribrations  of  the  ex- 
dting  agent.  The  nnison  is  integral  and  abso- 
lute. Nevertheless  there  may  be  many  depar- 
tures from  this  perfect  condition  which  shall  be 
agreeable  to  the  ear ;  minnte  divergences  which 
seem  to  waver  on  dther  side  the  bidanoe,  and 
variations  to  a  range  apparently  beyond  the 
governance  of  the  same  laws,  remote  from  the  same 
system  of  tones.  An  organ  would  be  a  very  tame 
and  spiritless  afiair  if  all  its  pipes  were  of  perfect 
standard,  and  so  likewise  wonld  the  harmonium 
be  if  we  sought  only  to  use  one  perfect  scale  of 
channels  ;  indeed  we  consider  the  principles  of  the 
organ  and  the  harmonium  to  be  in  all  particulars 
identical.  Each  instrument  helps  to  explun  the 
other.  The  pulsations  of  a  pipe  have  no  depend- 
ence whatever  on  sound ;  they  exist  prior  to  it, 
have  a  dynamical  causation,  of  which  sound  is  the 
accumulated  effect.'  The  power  of  transmitting 
the  force  is  inherent  in  the  oonstitntion  of  air. 
This  you  should  bear  in  mind,  that  air,  being  an 
elastic  fluid,  most  of  neoesdty  vibrate  or  pnlsate 
whenever  it  is  disturbed,  even  as  water  is  under 
necessity,  in  like  condition,  of  graritating  in  a 
series  of  undulations  until  it  attuns  equilibrium. 
If  the  surface  of  water  is  disturbed  it  is  ruffled 
into  waves ;  of  these  the  eye  takes  cogniaanoe  by 
means  of  the  intervals  of  Ughts  and  shadows.  In 
analogons  modes  the  results  of  the  dastio  force 
which  is  active  in  the  air  when  under  distnrbanee, 
affect  the  ear  as  sounds  by  reason  of  its  power  of 
estimating  the  intervals  of  pulsations.  We  throw 
a  stone  into  a  lake,  and  it  produces  an  annular 
wave;  we  see  the  circle  expand  and  spread  farther 
and  farther  until  it  subsides  into  quiet,  all  its  im- 
pulse absorbed  in  the  mass  of  water.  It  is  the 
game  when  the  air  is  stricken ;  it  is  agitated  to 
undulations  which  spread  and  die  away  in  the 
ambient  expanse.  If  those  air-waves  have  cer- 
tain periodic  times  with  quick  repetition  or  definite 
rates  of  velocity,  they  become,  to  our  perceptions, 
music.  You  should  think  of  the  condition  of  the 
air  quite  apart  from  its  musical  effects.  The  con- 
densations and  rarefactions  of  air  under  impulse 
constitute  wave-motion. 

Advance  now  a  step  further.  Confine  water  in 
a  trough ;  at  one  end  agitate  it,  raising  waves, 
these  will  spread,  will  travel  to  tiie  opposite  end 
and  not  cease  there,  but  retnm  with  rebounded 
impnlse,meeting  and  crossing  over  other  oppositely- 
odvaucing  waves.  In  like  manner  if  air  is  en- 
vironed, enclosed  in  pipes,  pulsations  exdted  will 
be  returned  and  rebounded  ;  but  the  waves  of  the 
condensations  and  rarefactions  of  air  differ  in  this, 
that  they  have  definite  lengths'  and  a  celerity  of 
motion  of  which  water  con  give  but  a  faint  repre- 
sentation ;  for  air  is  a  free  ocean  snrrounding  us, 
and  its  ratio  of  elastidty  is  constant,  whereas,  in 
comparison,  water  is  ehtstic  only  on  its  surface. 
Analogy  should  not  be  forced  too  far :  it  has  its 
limits,  else  it  wonld  be  identity. 

The  perfect  pipe  of  which  we  hare  spoken 
wonld  be  the  flue-pipe  of  an  organ.  This  class  of 
pipes  is  always  reguded  by  builders  and  philo- 
sophers as  being  of  a  nature  quite  distinct  from 
the  class  of  pipes  called  reed-pipes.  As  briefly 
setting  forth  the  doctrine,  we  note  the  following 
passage  by  Dr.  Bnshnan : — "  In  the  Ante,  flageo- 
let, and  diapason  organ-pipe  the  molecolar  undula- 
tions of  the  air  are  the  source  of  musical  sounds." 

And  again,  Dr.  Brewer,  in  his  work  on  Sound, 
speaking  of  reed  instmments  and  reed  pipes, 
Bays : — "  They  differ  essentially  from  those  (viz., 
flute  and  organ  pipes) .  In  the  former  the  column 
of  air  is  only  the  auxiliary  of  the  sounding  body, 
in  the  latter  it  is  the  sounding  body  itself." 

Our  riews  do  not  coincide  with  these,  which  we 
believe  to  be  erroneous.  We  may  not  stay  now 
to  refute  them,  but  can  only  ask  you  to  take 
note  of  the  divarication  as  essential  to  the  full 
understanding  of  the  statements  we  have  to  placu 
before  yon  and  the  argtuients  to  be  founded  tif  on 
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them.  No  column  or  body  of  airig  itself  capable 
of  Boonding  or  of  eraatiiig  soond ;  it  is  always  an 
amiliaiy — a  resonator,  and  notldng  more.  We 
hold  the  organ  pipe  and  the  hatmoninm  channel 
to  be  both  resonators.  The  difference  is  one  of 
deg^  onhr,  not  of  kind,  and  thiongh  all  the 
varieties  of  pipes  and  ohiuuiels  we  trace  bnt  one 
determining  element,  the  relations  of  proportion. 
Thns  the  fall-length  eight-feet  organ  jnpe  is 
active  in  giving  simple  or  integral  resonance,  the 
diminutive  chumel  is  active  in  giving  multiple  or 
lesser  resonance.  And  what  is  resonance  ?  If  we 
ask,  with  a  child's  persistency,  whatis  resonance? 
why  does  reaonsnoo  increase  the  power  of  any 
tone  t  text-books  and  teachers  sagely  tell  ns  it 
means  "  soonding  again,"  or  they  tantalize  with 
merely  formal  exphmations,  which  fail  to  reach 
the  root  of  the  inquiry.  The  best  elucidation  we 
know  of  is  to  be  found  in  Brande's  "  Dictionary 
of  Science  and  Art."  "  Resonance. — In  mnsio  a 
very  indefinite  term  used  in  regard  to  the  pro- 
duction or  reverberation  of  sound."  Admirably 
true,  for  the  idea  called  up  by  the  use  of  the  term 
resonance  is  generally  as  vague  as  this  explana 
tion.  Let  us  hope  to  obtain  a  little  light  at  all 
events  on  the  physical  fact  we  want  to  express, 
Evidently  the  word  is  wrong;  looking  to  its 
philologioal  derivation  it  is  se&n  at  once  to  be 
inadequate,  for  we  want  to  express  the  condition 
which  produces  the  musical  result.  The  term  is 
naturalized  in  science  and  cannot  be  displaced. 
It  is,  however,  necessary  for  the  development  of 
our  argument  that  we  should  define  clearly  what 
we  mean  by  "  resonance."  Let  us  coin  a  word 
for  the  occasion.  When  we  say  a  pipe  or  channel 
is  resonant  we  would  affirm  a  physical  fact,  that 
it  is  re-nndative,  that  it  returns  the  wave. 

We  will  halt  here  and  bring  up  the  line  of 
argument  with  which  we  started  to  rejoin  at  this 
pomt.  The  exciting  agent  at  the  mouth  of  a  pipe 
has  a  periodic  time  of  movement  wherewith  the 
column  or  body  of  air,  by  reason  of  the  perfect 
accord  of  its  vrave-length,  responds  in  faultless 
synchronism ;  the  two  movements  meet  together 
in  time,  or  absolate  unison.  Imagine  now  that 
this  double-natured  pipe  affords  a  parallel  to  the 
nature  of  two  notes  of  a  musical  scale.  Thus, 
~-twoaotes  from  two  distinct  musical  sources  may 
be  sounded,  and  being  of  the  same  pitch, 
they  sound  the  nuison.  We  spoke  of  minute 
divergences, — yes,  the  tuner  well  knows  that 
they  bear  very  considerable  passage  below  or 
beyond  absolute  unison  before  they  become  dis- 
cordant: yet  mark  this,  the  minutest  change 
cannot  be  effected  without  producing  appreciable 
difference  in  the  quality  of  the  combined  tones. 
If  instead  of  the  unison  we  combine  the  octave, 
the  wave  of  which  is  as  two  to  one,  we  perceive  a 
new  result.  In  some  kinds  of  organ  pipes  we 
obtain  the  parallel  of  this,  either  by  dinunished 
length  or  by  forcing  the  wave-lengths  to  break  up 
into  leaser  waves  when  we  elicit  harmonic  re- 
lation or  multiple  resonance ;  hence  also  channels 
of  length,  capacity,  and  proportion,  accordant 
with  the  multiple  pipe,  return  the  wave  with 
similar  synchronism,  even  as  a  fifth,  or  third,  or 
fourth  synchronizes  with  the  fundamental  note  of 
a  chord.  Strike  the  notes  of  a  chord  in  succession 
and  yon  can  recognize  them  again  as  regards  the 
quality  of  the  tones  as  well  as  in  their  pitch. 
Strike  the  same  notes  as  a  combined  chord  and 
we  feel  that  the  tones  have  coalesced  into  some- 
thing very  different  in  the  effect  or  display  of 
quahty  ;  the  blended  or  compound  tone  is  a  new 
product.  A  change  in  characteristics,  as  of 
substances  when  brought  anew  into  chemical 
onion.  It  may  be  for  better  or  for  worse.  We 
often  experience  this  in  harmoniums ;  one  that  will 
render  a  melody  pleasantly  will  become  intolerable 
as  soon  as  the  notes  are  thrown  into  combination 
for  harmony,  and  on  the  other  hand  an  instrument 
of  real  artistic  worth  will  so  blend  in  its  harmonies 
with  infinite  variety  in  effects  of  quality,  piquant 
flavours,  glimpses  of  tonal  colour  so  alluring,  that 
the  ear  is  never  satiated  with  its  charms,  bnt 
finds  new  beauty,  new  delights,  day  after  day. 
The  same  pecollarities  are  observable  in  organ 
pipes  and  channels  ;  according  to  the  relation  of 
proportions  in  the  associated  generator  and 
resonator,  BO  is  the  resnlt  affecting  the  ear  :  some 
pipes  of  simple  resonance  are  soft  and  agreeable, 
others  tame  and  dull ;  some  pipes  of  complex 
resonance  and  full  of  harmonica,  are  harsh  and 
jangled  and  almost  unbearable,  others  are  rich  in 
lovely  qualities.  What  a  compound  of  harmonics 
in  the  tone  of  the  French  horn,  yet  what  tone 
more  captivating  to  the  musical  ear  1 

We  recognize  three  states  of  resonance :  the  in- 
tegral resonance,  or  simple  undulation  of  the  whole 
— ^the  diminished  or  multiple  resonance — and  the 


combination  of  the  two  into  one  system,  or  oom- 
pound  resonance.  Resonance  may  be  manifested 
in  two  modes :  when  the  generator  and  resonator 
are  allied,  their  activity  being  reciprooative  and 
supporting,  as  in  organ  pipes,  reed  channels,  and 
musical  instruments  generally;  and  the  seoond 
mode,  when  the  generator  and  resonator  are  isolated, 
detached,  and  merely  sympathetic  in  response,  as 
is  the  ease  with  musical  vases,  hollow  sounding- 
boards,  and  the  like.  In  whatever  mode  manifesteii 
the  plqrsical  actisn  is  the  same,  giving  back  the 
wav»— le-nndative. 

The  question  remains,  why  resonanoe  increases 
the  power  of  tones  ?  The  re-undulated  impulse, 
provided  it  is  timed  in  concurrence  with  the 
stroke  of  the  generator,  produces  an  augmentation 
of  soond  by  reaetioo  opoa  the  agent,  thereby  in- 
creasing the  ampUtoda  of  its  vibration  (intensity 
of  tone  depending  open  amplitude),  and  by  re- 
ceiving that  strengthened  energy  upon  a  larger 
area,  and  again  propagating  the  impulse  of  an 
increased  snrface  opon  the  external  mass  of 
quiescent  air.  Resonance  is  to  the  generating 
soond  an  anxiliary  in  actual  force;  the  arrow 
flies  faster  with  the  wind.  It  conspires  to  aid  the 
original  impetus,  jost  as  on  the  stage  the  spring- 
board aids  the  vaidter  to  increase  Uie  amiditude 
of  his  leap,  timed  as  the  awing  of  the  rope  to  the 
hand  of  the  trapdze  performer ;  musical  vases  are 
as  springboards  to  the  wave-tcmes  that  leap  upon 
their  aerial  surfaoes.  The  organ  pipe  aiid  the 
harmonium  channel  differ  only  in  degree,  the  one 
superior  in  extent  of  surface,  the  other  inferior 
in  the  front  it  can  present  to  act  upon  the  ex- 
ternal air.  With  your  fingers  you  can  agitate 
the  air  inferiorly,  bnt  take  a  fan  in  your  hand, 
and  you  communicate  your  impulse  by  the  pre- 
sentment of  a  superior  extent  erf  surface  with  an 
enormous  increase  of  power.  Thns  it  is  with  the 
organ  pipe ;  its  larger  orifloe  and  more  capacious 
month  ara  the  endowment  of  a  giant,  as  com- 
pared with  the  diminutive  scale  and  little  aper- 
tures of  the  harmonium  channel.  The  resonating 
power  of  the  organ  must,  therefore,  always  tran- 
scend the  capabilities  of  the  harmonium.  In  a 
former  chapter  we  illustrated  the  shapes  of  the 
channels ;  we  have  now  to  set  forth  the  scales 
or  dimensions  of  the  channels.  Experiment  tells 
us  that  when  channel  of  about  18in.  in  length  is 
allied  to  a  reed  of  16ft.  tone  we  obtain  the  best 
quality  of  sound  that  reed  is  capable  of  afford- 
ing. Now  we  cannot  well  ose  soch  a  basis 
for  the  scales  of  the  harmonium,  or  we  shoold 
oecnpy  almost  as  much  space  as  with  an 
organ,  and  have  to  adopt  a  similar  system  in 
building.  No  doubt  a  smoother  bass  would  be 
gained  and  better  balance  of  tone,  for  at  present 
the  tenor  and  bass  are  shorn  of  their  just  pro- 
portions, in  order  to  economize  space,  and  hence 
the  roughness  orreediness  preponderates,  drown- 
ing the  treble,  unless  great  skill  is  exercised  to 
restrain  it  within  due  bounds.  The  stmoture  of 
the  harmonium  is  compatible  only  with  a  system 
of  reduced  scales,  and  we  can  but  select  the  best 
and  be  content  with  the  oompromise. 

Scale  H,  8tt.  tone. 


Octave. 


1st  0 
and„ 
SrdH 
4th  „ 
Sth  „ 
6th  „ 


Length    of 
Ch&nneL 


4|ln. 
41a. 

alln. 
llin. 


Depth  of  Channel. 


liln. 
llin. 
Un. 

In. 

In. 


Scale  K,  8ft.  tone. 


Octave. 


Ist  G 
2nd  „ 
8rd  „ 
4th  „ 
5th  „ 
6th  „ 


"bonnet'        I>epthof  Ch«md. 


SHn. 
2jin. 
3|ia. 
1  In. 
1  in. 


in. 
ia. 
In. 
in. 
in. 
in. 


Scale  O,  8lt.  tone. 


Octave. 


Ist  C 
2nd  „ 
8rd  „ 

4th  „ 
Sth  „ 
6tb  „ 


Length  of 
OlianneL 


Depth  of  ChanneL 


4|ln. 
4iin. 

Siin. 
2Jin. 

iku. 

Jin. 


Scale  P,  4ft.  tone. 


Octave. 


1st  C 
2nd,, 
8rd  „ 
4th  „ 
6lh  „ 
6th  „ 


Length  of 
ChanneL 


Slin. 
8n. 
aiin. 
1  in. 

In. 

in. 


Depth  of  ehanneL 


lln. 
lin. 
iin. 
lin. 
{in. 
Sin. 


SeaUQ,iaR.«aB*. 


Oetave. 

jjengtk   of 
Ohaxmel. 

i%a*fc 

l<i  0 

tfin. 

t 

Sad. 

4ii>. 

ft 

8rd„ 

8  In. 

« 

4th., 

8  ia. 

k 

6th 

S  In. 

t 

6»h„ 

1  B. 

t 

In  general  referasee  we  may  *ta|i 
suitable  for  flute  stop ;  scale  N.  ^aa* 
scale  0,  for  diapason  st<n> ;   tbea-t^ 
usual  8ft.  stops   included  in   tk|^ 
ments.     Scale  P,  for  the  fife  Ktop.  rj^ 
tone ;  scale  Q,  for  bourdon  or  HiT-iVris^ 
Yet  it  must  not  be  forgotten  that  »■( 
pronounce  definitely  what  qumlhjmii 
scale  of  channel  will  yield,    we  hntr 
the  character  of  reeds,  the  sisea  atf^ 
influence  of  pallets,  and   other  ieii/^ 
fore,  be  not  too  onrions  about  prodis 
absolute  measurements,  for  ahatU  « 
maker's  plans  yon  will  not  of  •  ssnnt 
suits  equal  to  his,  unless  yoa   eosU : 
methods  throughout   ap  to  the  final  tcjt 
work.    Tour  toaohermay  be  lavish  iaai 
his  special  knowledge,  and  ia  grnag  &: 
experience  and  stndy,  yet  there  is  i  at 
is  mcommunicable,  and  even  figures  aaac 
the    minuteness   which    only  muuUi  i 
channel  could  adequately    snpplr.     EiA  l. 
has  his  own  particular  set  of  aeidit,  to  <i^ 
clings  with  partiality,  and  hsHM  ha  iaoic- 
bear  features  by  which   thej  mn  Reagma.. 
comparison  with  inatromenti  of  otktr  »»*- 
who  use  different  scales.     ExaeQeacr  k  <d  asi 
degrees.    To  work  oot  new  seals  a  aai  aeA 
be  patient  in  observation   aad  ■ipiiimii  is alet- 
ence,  sensitive  to  perceive  qaa^aiparit,  tei 
eager  to  analyze  Uie  ooaUriiatiaf  entao^fe 
produce    the  ultimate    e&eb   £m^  Mt  the 
variations  of  channel ,  «*et  aid  ia  n^uKf  t» 
8ft.  tone,  there  seems  U  k  tittit  tffoatei  at 
law  or  system  ;  all  lookt  —"*'  isi  utitBCi, 
yet  experience,   the   snreiA  tewiia,\«»ibBa 
very   (Ufferent  conclusions.     1binto>tBto 
apertures,  which  will  begrreaiathcKiXiii*:. 
exercise  a  most  important   ixAta^t^v^vs.--. 
principles  deeply  involved  ia  th*  ik;sak:->i 
the  voice,  alUioug^  prsctieally  fis«p)i[!l^ 
manufacturers  who  Hiiulam  study .     It  s  » osi 
easier  to  rely  upon  custom,  traditioa.  isi  nr » 
thumb.     Our  anxiety  has  been  to  istmript  • 
the  principles  which  govern  the  quahtjefasia 
Our  next  most  necessary  oonodeiatiaB  reUM '.' 
the  vowel  qualities  of  i«ed    tones,  and  'ia  <!k 
of  apertures  thereon ;  the  subject,  ori^iaC<  i 
vestigated  by   Eratzenstein,   and  aftemti:; 
Prof.  Willis,  of  Cambridge,  yieldls  to  none  eiv 
for  the  student  of  the  harmoniDm. 

In  a  passage  in  the  last  chapter  tbrv 
"larynx,"  was  inadvertently  allowed  fat  « 
when  obviously  the  word  "  trachea "  *' 
have  been  substituted. 

(To  he  amtiuMtd.) 


ELEMENTARY  SCIENCE." 

Bi  THC  Rxv.  E.  EnucAN,  Olonsowss  Cssk' 

(Con^Koti  from  page  583.) 

Afpucaiiok  X. 

Imolimbd    PLAMm. 


~VrOW  studying  the  action  of  a 
J^      water,  observing  its  defects,  and  •* 
these  by  the  aid  of  the  "  consequenoes,"  W^       \ 
will  find  himself  face  to  face  with  the  1^  ^ 
described  in  the  first  point.  _^ 

It  is  clear  that  a  screw  placed  a«b<c'*°'^ 
work  a  nut  for  itself,  as  a  common  >bi*"^" 
does  in  a  piece  of  timber.  The  defects  ^  %  «s 
mon  screw  working  in  water  are  foor  ia  BM^a.' 
To  each  defect  let  its  remedy  be  applied  •' 
remedies  are  to  be  fonnd  amongst  thz  '  ' 
sequences."  Taking  at  once  an  example,  soji ' 
a  screw  of  which  the  "  elements  "  ar«  mear* 
thus :  "  pitch  "  ^in.,  "  breadth  "  of  thread  lis 

DeFKCT    I. — YlEU>INO    OF     THB   W*TKB.— 

liquid  state  being  so  movable  a  form  uf  mai 
the  resistance  is  far  from  being  eqaal  to  ths 
the  solid  state.  Hence  the  screw  with  "  vienun 
as  above  would  produce  little  or  no  motion . 
small  quantity  of  water  which  touches  the  th' 
of  the  screw  wonld  yield  to  the  force  oonc«tntr 
thus  in  a  small  space. 
CoBBEcnoN  I. — The  "  thread  "  of  the  scrci 


'  All  right*  reserved. 


Digitized  by 


Google 


Sept.  5i,  i«7U.j 


JiriUJijibil    JlLBiLlilAJNlU    AJSV    MJLtUMJU    UJT 


Kead  oat,  from  being  (,  to  (say)  S(t.  in  breadth. 
e  f oroe  now  divided  over  a  laj-ge  surface  being 
nnch  diminiahed  at  the  parts  whioh  make  up  that 
mrf  aoe,  the  water  in  contact  with  these  parts  is 
.ble  to  resist, — the  lorew  aots,  the  body  joined  to 
he  screw  moves. 

Defbot  II. — Small  Advanob. — The  height  of 
he  inclined  plane — the  pitch  of  the  screw — ^being  so 
~3iall  (tin.)  the  body  only  moves  lin.  at  each 
-im.  The  velocity  therefore  shonld  be  some- 
^  aing  incredible  for  any  nsefnl  effect. 

Correction  II. — The  "  pitch"  of  the  screw  is 

icrcased,  say  from  Jin.  to  16ft.   At  each  torn  the 

-  ody  will  advance  16ft.    In  Fig.  99  is  represented 


the  oonse<iaence  of  the  injury  to  the  screw  was 
increaie  of  speed.  This  fartnnate  accident  led  to 
a  series  of  experiments  as  to  the  real  nsefnl 
length.  Piece  by  piece  the  screw  was  shortened, 
each  cut  giving  improved  speed,  nntil  about  l-6th 
of  a  tnm  was  reached.  Here  seemed  to  be  the 
limit,  and  it  is  pretty  generally  admitted  that 
about  l-6th  is  the  efficient  part  of  the  screw.  Let 
the  stndent  now  imagine  a  plane  catting  off  l-6th 
of  the  screw,  Fig.  IM) ;  the  cut-off  piece  ia  the 
propeller,  such  as  was  first  shown  in  Fig.  94.  As 
it  is  almost  impossible  to  give  a  clear,  correct, 
perspective  view  of  the  "  cut  "  by  a  side  vi<v>, 


one  turn  of  a  screw  of  great  pitch. 

XiErEcr  m. — ^Waste  ok  Space. — With  the  ex- 
tended "  pitch  "  there  are  large  spaces — from  A  to 
B  and  under  the  two  end-portions,  C,  C,  of  the 
shaft.  Fig.  99 — in  which  there  is  no  work  done. 
The  work  then  is  not  so  much  divided  as  might 
be,  and  consequently  the  action  on  the  poorly- 
resisting  water  is  greater  than  need  be. 

CoRBBcnoN  III. — An  Archimedean  screw  of  1, 
2,  .  .  .  n  threads  is  substituted  for  the  screw  with 
only  one  thread.  The  spaces  A,  B,  C,  C,  of  Fig.  99 
are  filled  np  by  a  second  spiral,  or  "  thread,"  in 
Fig.  100.   Two  being  enough  for  the  most  complete 


explanation,  it  were  better  not  to  render  the 
diagram  confusesl  by  more  spirals.  The  work 
being  thus  much  more  divided,  the  water  at  the 
different  ports  is  mnch  better  able  to  resist,  as 
the  whole  amount  of  resistance  (suppose  to  be 
the  same  as  before)  is  now  divided  over  a  mnch 
larger  area.  Theoretically,  therefore,  it  ought  to 
be  possible  to  make  a  serew  so  that  the  water 
should  offer  complete  resistance,  and  consequently 
the  ship  should  advance  at  each  turn  to  the  full 
pitch  of  the  screw.  Experience,  however,  showed 
that  there  was  still  an  nnthought-of  defect. 

Detect  IV. — Motion  op  the  Waikb. — Piaoti- 
cally  it  is  found  impossible  to  avoid  setting  the 
water  in  motion.  The  resisting  power  of  the 
water  is  so  small,  that  only  a  part  of  the  tcreic 
finds  a  "  nnt "  immovable  for  a  moment. 
Quickly  this  "  nnt "  receives  the  rotatory  motion 
of  the  screw,  which  motion  destroys  all  resistance 
to  the  remainder  of  the  screw.  Besides  this 
negative  effect,  the  moving  water  has  a  potitive 
retarding  action  upon  the  inefficient  part  of  the 
screw.  Suppose  that  the  space  C  B,  Fig.  100, 
represents  the  "  working  part "  (as  it  may  be 
called)  of  the  screw  ;  and  that  the  ship  be  moving 
in  the  direction  of  the  arrows  a,  a.  All  the  re- 
fflstanoe  of  the  water  is  overoome  in  that  space 
C  B,  and  besides  the  remainder  C  A  having 
nothing  to  work  against  as  it  advances  into  the 
moving  water,  it  is  opposed  by  the  backward 
motion  of  this  water,  which  produces  a  current  in 
the  duwition  of  the  arrows  6,  6,  which  current 
strikes  the  entire  remainder  of  the  screw.  Even 
were  there  no  retarding  current,  the  remainder  of 
the  Borew  would  be  a  drag  upon  the  ship's  pro- 
gress. 

CoBRBonoN  IV.— As  every  portion  of  the  screw 
acts  mdependent  of  the  rest,  "  cut  off  the  usefxd 
part."  The  discoveiy  of  this  correction  was  the 
result  of  an  accident,  and  seems  to  have  preceded 
the  knowledge  of  the  defect.  In  the  early  experi- 
monts,  the  screw  of  one  of  the  first  ships  was 
partly  broken.    To  the  suiprise  of  all  concerned, 


Fig.  101  represents  the  double  spiral  turned  for 
an  end  view.  The  ontling  plane  A  B  is  seen  full 
front,  and  exhibits  the  identity  of  the  cut-off  piece 
with  the  propeller  Fig.  94.  The  plane  is  supposed 
transparent,  and  shows  (through)  one  complete 
convolution  of  the  double  spiral.  The  apparatns  of 
Fig.  100,  being  made  with  one  piece*  movable, 
removes  every  difficulty  there  may  be  of  clearly 
nnderstanding  the  screw-action  of  the  now  so  im- 
portant prop^ler.  The  qnestion  "What  is  the 
screw  propdler  f  "  may  now  be  answered  in  a  few 
words.  "  It  is  a  portion  of  an  n-threaded  screw." 
This  portion  is  every  day  receiving  new  forms,  to 
meet  new  minor  defects,  or  to  suit  peonliar  oir- 
cnmstances ;  and  in  some  cases,  although  the 
action  still  continnes  to  be  that  of  the  inclined 
plane,  there  is  a  deviation  from  the  ontline  of 
the  itrict  icrew,  or  "  true  screw,"  as  it  is  called. 
Mnch  as  this  important  snbject  has  been  studied, 
there  would  seem  still  to  be  considerable  difference 
of  opinion  amongst  practical  engineers,  even  as 
to  its  most  important  elements.  The  question  is 
much  oomplioated  by  the  form  of  the  ship,  the 
currents  mnning  to  and  from  the  screw,  Sco.  On 
these  points  fnrther  detail  would  here  be  ont  of 
place. 

(To  he  continued.) 


THE  FLUTE  AND  ITS   VICISSITUDES. 

By  Sable. 

(Continued  from  page  459.) 

Tax  Rbtoldtion  of  Bobm. 

FEW  instruments  have  passed  throngh  snch 
reverses  in  the  coarse  of  reconstruction  as 
the  fiute,  and  certain  it  is  that  no  other  has 
suffered  so  severe  a  penalty ;  and  if  it  is  not 
wholly  consigned  to  oblivion,  it  is  treated  with .  a 
coldness  and  neglect  as  nnjast  as  it  is  nndeserved. 
The  pianoforte  and  violin  are  not  more  popnlar 
now  than  wns  the  fiute  in  the  days  of  the 
Nicholsons  and  the  Ashes ;  a  concert  then  with- 
out a  flute-solo  would  have  been  quite  as  un- 
orthodox as  the  absence  of  a  violin-solo  at  the 
present  time,  and  it  always  elicited  an  equally 
hearty  and  well-merited  encore.  Our  periodicals 
teem  with  notices  of  musical  doings  ;  music  was 
never  more  cultivated  and  appreciated  by  the 
public  generally  than  at  this  penoi  ;  new  artists 
and  new  music  appear  as  regularly  as  the  flowers, 
and  are  welcomed  with  an  unfailing  interest :  bnt 
we  look  in  vain  amidst  the  names  of  those  who 
distinguish  themselves  as  instmmentalists  for  a 
flautist — soloists  there  are  in  goodly  army,  but  the 
voice  of  praise  once  raised  for  the  "  silver- toned  " 
flute  is  heard  no  longer.  And  why  is  this  ?  Has 
all  love  and  admiration  of  the  instrument  died 
out?  Tliis  little  conplet,  from  the  pen  of  a 
popnlar  writer,  says  "  nay." 

'*  Her  voice    .... 

So  soft  it  was,  and  Hke  tbe  note 

YoQ  ofttlmes  hear  npon  the  flate." 

And  t^„,  flute's  voice  was  never  sweeter  than 


now  ;  the  old  "  breaks  "  which  formerly  some- 
what disfigured  its  avenneei  are  to  a  great  extent 
removed,  and  all  its  time-honoured  beauties 
stand  ont  in  greater  prominence.  Whence,  then, 
the  semi-contempt  with  whioh  it  is  regarded, 
even  by  professors  themselves?  A  greater  re- 
proach to  the  musical  world  could  scarcely  exist 
than  the  systematic  manner  in  which  this  elegant 
and  once  fashionable  instrument  is  ignored.  Is 
it  that  farther  expeiiment  and  alteration  arc 
feared  ?  That  apprehension  is  groundless ;  both 
players  and  mannfaetnrers  have  had  enough  of 
that,  and  to  spare,  if  vexation,  anxiety,  and  loss 
are  good  preceptors  ;  he  would  indeed  be  reckless 
who  shonld  adventure  more  time  and  money  in 
so  "  nsed-ap  "  an  ondertaking.  It  is  certain 
that  all  professional  players  have  now  come  to  a 
sort  of  growling  nnderstanding  as  to  the  flute  of 
their  adoption,  and  that,  and  no  other,  will  they 
reoommend  to  their  pupils. 

It  is  both  nseless  and  foolish  to  cushion  facts, 
even  ttmngh  they  be  disagreeable.  The  flute  ia 
a  very  diffionlt  instrument  to  play  thoroughly 
well ;  it  has  difficulties  inherent  to  its  nature  ; 
bat  so  has  every  other  instrument,  and  it  is  by 
conquering  these  that  the  student  gradually 
emerges  into  the  professor,  and  it  is  by  deeming 
this  oonquest  always  imperfect  that  the  professor 
arrives  at  distinction.  Mr.  Chapman  (p.  469), 
writes  a$  a  master;  his  observations  are  the 
result  of  experienoe ;  the  road  to  proficiency  is 
rugged,  albeit  the  personal  aid  of  one  like  him- 
seU  will  render  the  rongh  places  mnch  smootheif 
and  pleasanter  to  pupils.  A  great  deal  is  ad- 
vanced about  the  difficulties  of  the  extreme  keys, 
but  the  real  difficulty  is  more  often  to  be  found 
in  the  composer,  and  that  in  what  are  called  the 
ea»y  keys.  It  is  worthy  of  remark  that  perhaps 
the  greatest  cause  of  Uie  fiute's  neglect  lies  in 
the  lokewaimness  and  want  of  energy  and  industry 
both  of  oomposers  and  professors.  There  were 
giants  in  "flatedom"  in  days  past — why  should 
there  not  be  again  ?  Whatever  man  has  done, 
man  can  do,  and  greater  means  are  now  at  his 
disposal. 

The  flute  wot  what  we  hope  to  see  it  again. 
Its  popularity  as  a  source  of  recreation  and  enjoy- 
ment was  unrivalled,  but  it  was  soon  to  be  eilled 
from  the  drawing-room,  driven  from  its  position 
as  a  solo  instrument,  to  become  henceforth  chiefly 
the  occupant  of  the  workshop  and  orchestra.  As 
it  had  engaged  admiration  and  regard,  so  also  it 
engaged  the  eye  of  the  critic  ;  its  defects  were 
pointed  ont  and  enlarged  npon,  the  necessity  of  a 
reformation  was  spoken  of,  and  ere  long  it  was 
commenced  with  a  vengeance, — it  was  stripped  of 
its  charm  and  simplicity,  and  what  it  gained  in 
its  resonroes  and  importance  it  lost  in  public 
favour.  The  defects  of  the  eight-keyed  flute  lay 
chiefly  in  the  cramp  fingering  for  F  natural.  There 
was  a  difficulty  in  passing  bom  octave  to  octave 
with  freedom ;  there  were  some  awkward  cross  and 
book  fingerings ;  its  tone  was  nueqnal ;  some  notes 
were  rich  and  full,  others  very  doll  and  feeble. 
There  is  an  obstacle,  common  to  all  instruments 
of  its  genus — as  the  oboe,  clarionet,  bassoon,  &e. — 
which  the  finte  presents  to  the  learner,!.  <.,  pass- 
ing from  the  latt  fundamental  note  to  the^rvf  note 
of  the  octave  immediately  above,  whioh  often 
inrolves  the  simultaneous  movement  of  all  the 
fingers  ;  this  can  never  be  completely  removed, 
although  it  is  now  materially  obviated.  True  it 
is  that  the  access  from  C  shup  to  the  D  might  be 
rendered  perfectly  easy,  but  it  would  simply  be 
transferring  the  evil  to  the  next  note,  and  in  that 
case  the  D  (now  a  good  note)  would  be  harsh  and 
thin  in  quality.  The  violin  has  its  own  peculiar 
difficulties,  and  the  alteration  of  the  distances  in 
the  "  stop  "  in  the  different  "  positions  "  on  the 
finger-board,  commonly  called  the  "  shifts,"  may 
be  included  among  the  greatest  of  them  ;  bat  if 
the  violinist  will  put  all  his  four  fingers  down  on 
a  string,  and  keeping  them  well  down,  do  a  rapid 
even  shake  with  the  little  finger,  he  will  realize 
something  of  the  finger-gymnastics  of  the  Ante. 
This  is  bad  enough ;  but  let  him  replace  all  his 
lingers,  and  keeping  the  rett  down  try  to  exeonto  a 
shake  with  the  third  finger,  and  he  will  experience 
the  pleasant  sensation  inseparable  from  the  anato- 
mical arrangement  of  the  tendons  of  this  finger 
employed  nnder  such  embarrassing  circumstances. 
On  referring  to  the  drawing  at  page  4£9  it  will 
be  seen  that  two  keys,  a  and  b,  are  provided  for 
the  litUe  finger  of  the  left  hand  (G  sharp  and  F 
natural) ;  the  use  of  the  latter  is  sometimes  very 
awkw^  and  perplexing  ;  to  the  right  hand  Uttle 
linger  are  apportioned  the  three  foot  keys ;  the 
reader  will  thus  see  the  labour  imposed  npon  the 
weak  digits.  One  other  key  only  claims  notice 
in  this  Ante,  the  long  C  natural,  manipulated 
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sent  more  indiTidaolg  than  any  other  (save .  micro- 
scopical organisms),  which  for  thousands  of  years 
wa»  the  dominant  typo  of  life  on  the  globe,  as  shown 
by  the  remains  imbedded  in  its  rooks  by  myriads. 
The  cnttle-iish  is  generally  held  to  be  the  most 
highly  organized  representative  of  this  Bob-kingdom, 
and  its  appearance  on  the  earth,  or  that  of  forms  of 
the  same  species  strikingly  similar,  is  much  later 
than  that  of  the  less  highly  organized  individuals  of 
its  division.  More,  according  to  the  best  authorities, 
•Ten  the  lower  or  less  specialixed  members  of  the 
(wEoOy  to  which  it  belongs  (the  Cephalopoda)  are  also 
prior  to  it  in  point  of  time,  and  these  macfa  resemble 
the  gtoxip  (Qasteropoda)  considered  inf  oior  to  it  in 
point  of  organization.  Bat  although  one  Gastero- 
pod,  or  many,  may  have  ondergooe  modifications  in 
the  comae  of  time,  which  prawnted  in  the  end  mors 
resemUanees  to  a  higher  species  than  to  the  one  to 
whiehit  or  they  originally  belonged,  the  theory  of 
progressiTe  development  by  no  means  implies  that 
that  course  was  necessary.  And  so,  generally,  we 
may  trace  back  the  history  of  animal  or  vegetable 
species  on  a  thousand  diSerent  lines,  bat  on  each 
the  less  and  less  developed  organism  manifests 
greater  resemblance  to  the  immatore  forms  of  other 
sapeiior  organisms,  oc  to  thepeimanent  forms  of 
inferior  ones.  The  ednoated  Knglishman  of  to-day 
presents  many  distinctiTe  points  of  character — 
differs  much  from  the  Frenchman,  Oerman,  Italian, 
Spaniard,  &c. ;  but  step  by  step,  as  we  go  back,  these 
differences  become  less  and  less  apparent;  and, 
some  two  thousand  years  ago,  who  eonld  have 
idehned  their  several  ancestors  among  the  bar- 
barian inhabitants  of  the  forests  of  central  Europe  ? 
How  Uttle  did  these  again  differ  from  the  ancestors 
of  the  Bomans  I  Similarly,  classes  of  Englishmen 
at  present  vary  greatly ;  but  the  forefathers  of  some 
of  oar  proudest  noblemen,  at  one  time,  were  veiy 
similar  to  ploughmen  and  mechanics — not  to  go 
lower. 

Moreover,  our  generalization  does  not  in^ily  that 
Batrachians  or  I&ptilas  of  some  preceding  epochs 
were  less  highly  organized  than  those  which  exist 
in  our  own.  Nay,  rather  ^tbe  contrary ;  that  such 
have  been  as  a  class  more  highly  dev^oped  than 
any  contemporary  with  man,  as  presenting  under 
more  generalized  forms  certain  atftnities  to  higher 
types.  Such  organisms  had  their  special  epochs  in 
ages  anterior  to  that  of  inteUectnaf  man. 

Further,  though  vast  numbers  of  organisms  once 
coeval  with  molluscs  on  our  globe,  and  possessing 
a  similar  low  type  of  structnre,  bavo  yet  in  the 
course  of  ages  undergone  extraordiuary  changes 
— ^have  progressed,  as  we  say,  to  higher  types, 
' — yet  vast  numbers  of  others  remain  much  the 
same  as  they  were  thousands  of  years  ago.  Tea, 
even  such  as  they  were  in  those  primary  strata, 
wherein  we  find  almost  the  beginnings  of  the  world's 
life.  And  have  we  no  "  persistent  types  "of  hu- 
manity? None  in  that  Eaatani  portion  of  the 
globe  to  which  all  history  and  traditun  point  as  the 
cradle  of  the  race  ? 

Space  prevents  our  considedng  farther  these 
analogies,  as  also  some  problems  touched  on  in  the 
articles  on  classification  just  referred  to,  but  to  the 
main  difflcolty  which  there  presented  itself  we  mast 
devote  a  few  lines,  for  it  is  the  point  we  have  had  in 
view  in  writing  these  articles,  in  fact  it  is  their 
rowon  Vitrei  Having  decided  that  vertebrate 
animals  were  from  one  point  of  view  higher  than 
invertebrate,  yet  we  found  that  the  bee  belonging 
to  the  latter,  on  every  principle  on  which  humanity 
bases  its  judgment  of  superiority,  was  higher  in  the 
scale  than  some  individuals  belonging  to  the  higher 
type.  That,  generally,  structure  co^  not  be  taken 
as  a  mark  of  superiority.  That,  in  deciding  the 
relative  rank  of  different  organisms,  their  proper- 
ties, functions,  J!c.,  badto  be  taken  into  account, 
and  that  sinee  these  were  diSerent  in  different 
species,  there  was  no  common  ground  of  compari- 
son. Will  not  the  study  of  homanity  throw  Ught 
ou  this  question?  Is  the  Englishman,  although 
later,  more  complex  in  his  oreuuzation,  superior  in 
all  respects  to  the  Qreek  or  Roman  ?  All  develop- 
ment, we  say,  is  analogous  to  human  development ; 
the  eras  of  history  to  the  phases  of  the  growing 
mind,  and  these  again  to  the  epochs  of  the  growing 
world.  That  progression  is  from  the  simpw  to  the 
more  complex  wa  allow ;  but  is  the  more  complex 
the  more  perfect  f  In  the  individual,  is  it  the 
innocence  of  childhood,  the  enthusiasm  of  youth, 
the  strength  and  intellect  of  manhood,  or  the  judg- 
"}*■>*  of  Me,  which  constitutes  the  more  perfect 
PhMe?  What  is  that  "  sense  of  something  lost " 
whidi  hannts  the  growing  man,  and  which  asserts 
Itself  in  the  instincts  of  the  raoe?  Intellectually, 
humanity  has  advanced ;  bat  does  it  not  suffer  some 
compensation  for  the  advantages  it  has  {;ained  ? 
Is  mtellect  the  sole  criterion  of  perfection  ?  Lan- 
guage a^ain  is  undoubtedly  more  complex  now  than 
in  the  time  of  Shakespeare,  but  can  our  absliaet 
terms  stimulate  the  imagination,  rouse  the  passions, 
sway  humanity  like  the  simple  ones  ?  Is  our  more 
complex  language  then  as  perfect  as  when  less 
develop  ?  But  that  word  "  perfect "  is  va^e  and 
mdefimte.  Who  has  the  true  typo  of  perfect  ?  or 
who,  having  it,  can  demonstrate  to  his  fellow-men 
that  his  is  the  absolutely  right  one  ?  In  our  own 
opinion,  the  more  oomplex  is  no^  the  more  perfect. 
Bat  opniion  is  an  onstaUe  and  variable  thing ;  the 


point  to  which  all  our  arrangements  converge  is  this, 
— that  a  certain  amoitnt  of  force  i»  involved  in  ertry 
organism,  ajui  that  for  every  step  in  higher  organi- 
zation which  it  gains  in  itt  development,  an  equiva- 
lent of  poicer  it  lost. 


COLOOB    AND    BRIGHTNESS    OF    THE 
MOON'S    SURFACE. 

THE  following  extracts  from  Hr.  Biri's  letter- 
press to  the  fourth  area  of  the  Lnnar  Map  are 
interesting  in  connection  with  an  unstudied  region 
of  the  moon's  disc  which  has  every  appearanoe  of 
being  very  ancient,  and  to  have  received  its  external 
characteristics  long  anterior  to  Chacotnac's  epoch 
of  the  production  of  the  smaller  and  more  pOTfeot 
craters  and  blow-holes.  It  is  also  probalue  the 
reader  may  discover  indications  of  the  basis  of 
a  theory,  which,  if  built  ap  from  telescopic  obser- 
vation and  the  study  of  photograms,  may  inteUi- 
giUy  explain  many  of  the  difficulties  which  now 
beset  selenographical  research. 

"  ha  numerous  portions  of  the  moon's  surface,  as 
<ut  that  of  the  earth,  we  behold  the  results  of  tiie 
operation  of  two  opposing  forces,  one  by  which  the 
faatores  are  moulded  and,  as  it  were,  built  up,  im- 
parting to  the  objects  so  prodaoed  an  aapeet  of 
freshness  that  it  is  hnpossible  to  question  their 
comparative  recent  prodnction :  the  other,  b^  which 
objects  once  possessing  all  the  eharacteiistioe  of  a 
recent  formation  have  yielded,  it  maw  have  been 
gradually,  to  sorrooiidiug  inflnences,  whatener  they 
may  have  been,  so  that  at  the  inresent  time  they 
exhibit  the  semblance  of  vast  rains,  which  in  some 
localities  are  unrelieved  by  even  the  slightest  indi- 
cation of  the  i^etatioa  of  a  force  of  an  opposite 
character. 

"  Webb,  in  his  very  masterly  paper  on  the  moon, 
in     Frater't    itiiga~ine  ■  lot      S«)tcmber,      1868, 

{>.  381,  speaks  of  the  possibility  that  the  colossal 
unar  formations  may  have  hsen  the  result  of  fences 

acting  in  a  more  gradual  manner,  and  with  less 

temporsry  vehamanee  than  may  seem  to  com- 
port with  the  term  exploiion.  It  may  be  that 
astronomers  have  paid  mooh  more  attention  to 
those  lunar  features  which  are  elearl^  the  results 

of  explosive  action,  than  to  those  which  manifest 
the  presence  of  a  degrading  agency.  It  has  been 
considered  that  many  of  the  larger  forms  have  been 
produced  by  rapid,  violent,  and  tumultuary  pro- 
cesses ;  and  however  true  this  view  may  be,  it  is 
certainly  inadequate  to  account  for  the  present 
appearances  of  still  larger  tracts  in  which  no  ex- 
plogive  outburst  of  an  epoch  which  may  in  any 
sense  bo  called  recent  occurs.  Nearly  fiUed  as  well 
as  broken  rings,  interrapted  moontain-ohains,  com 
paratively  smooth  tracts  without  any  well-defined 
boundaries,  are  characteristic  of  such  regions ;  and 
it  may  be  asked,  in  what  manner  and  by  what 
agency  have  they  attained  their  present  condition  ? 
Has  the  'erosion'  of  Chacomac  destroyed  the 
Tniaaitig  portions  of  the  broken  rings  ?  and  has  this 
'  erosion  acted  suddenly  or  gradually  t  Has  the 
*  diluvial,'  restricted  by  'Webb  to  the  expression  of 
comparative  Buidity,  independent  of  the  nature  of 
the  material,  invaded  and  nearly  filled  previously 
deep  craters  so  as  to  furnish  a  connected  series  of 
well-known  forms,  from  the  smooth-floored  walled 
plain  to  the  just  perceptible  ring  above  the  surface? 
Has  this  same  '  diluvial '  buried  the  lower  portions 
and  the  lateral  spurs  of  continuous  mountain-chains, 
so  that  now  the  higher  portions  alone  remain  as 
low,  short,  and  detadied  ranges  in  the  original  line  ? 
One  eannot  help  ocntrastin^  the  continental  region, 
to  use  a  terresteial  analogy  mwbidi  this  area  IV  Aq 
occurs,  vrith  the  magnificent  chains  of  the  Apenninee 
and  Hwmu.1,  and  me  lower  and  smooth  levels  of 
the  ifare  Imbriu  m  and  Mare  Serenitatit,  as  exhi- 
biting in  a  very  marked  degree  the  resuUa  of  the 
forces  already  mentioned.  £i  tiie  latter  we  see  the 
eOects  of  comparative  recent  action  in  the  prodoo- 
tion  of  vast  mountain-chains  and  the  neighbouring 
extensive  level  plains.  In  the  former  these  grand 
features  are  wanting.  The  surface,  althongu  far 
from  being  smooth,  as  that  of  the  Maria,  is 
roughened  only  with  the  remains  of  farmer  moon- 
tains,  rings,  and  craters;  the  degrading  agency, 
whatever  it  may  ihave  been,  f^ipears  to  have 
operated  almost  rmdbeeked  in  this  region,  and  it  is 
a  subject  of  interesting  inquiry  as  to  bow  this  state 
of  things  has  been  effected.  Has  the  filling  op,  has 
the  wearing  down  (if  sodi  is  the  case)  been  gn^al? 
and  what  forcee  have  been  concerned  in  producing 
tlie  mutilated  forms  we  now  observe  ! 

"  Brightness  and  colour  may  nltimately  become 
keys  by  means  of  which  a  better  aoqnaintance  may 
be  obtaiued  with  the  chronological  sequence  of 
lunar  formations.  Chacomac  refers  the  great 
continental  formations  te  an  epoch  anterior  to  that 
of  the  prodnotioo  of  the  great  plains,  this,  again, 
being  anterior  to  the  period  of  explosive  energy 
eontribating  to  the  existence  of  nnmerons  objects, 
snob  as  bowl-shaped  oraters  and  smaller  Mow-boles, 
within  the  interiors  of  which  no  intrusive  matter  is 
found.  Reference,  however,  is  not  pronunently 
made  to  objects  in  moantainous  regions  similar  to 
those  which  we  find  in  various  portions  of  the  great 
plaina~-fj2„  partly  buried  craters  and  puiially 
destroy^  ri>>E^'  "'  ^^^^  we  have  evidence  in  this 


and  adjoining  areas  to  the  west.  The  contrast  of 
the  general  colour  of  the  surface  hereabout,  as  com- 
pared with  that  of  the  grey  pUina — ^its  mottled  and 
rugged  aspect  arising  probably  bom  its  altered 
character  from  that  which  it  possessed  at  a  still 
earlier  epoch — the  absence  of  that  sharpness  of  out- 
line in  its  remaining  mountain-peaks  or  ranges  so 
characteristic  of  those  which  we  find  nearer  to  and 
often  on  the  grey  plains,  together  testify  to  a  much 
earlier  epoch  than  even  that  of  the  prodnction  of 
the  partly  filled  rings  on  the  grey  i^ains.  Bright 
white  glistening  surfaces,  more  or  less  ia  the 
neighbourhood  of  bowl-shaped  eraters  and  dark 
patches  of  a  deep  grey,  approaching  bladi,  appear 
alike  to  indicate  the  most  recent  form^ions ;  the 
first,  it  may  be,  from  loose  fragmentary  incoherent 
materials  ejected  from  adjacent  craters,  the  last 
from  substances  in  a  state  at  least  of  comparative 
fluidity  which  have  escaped  from  the  interior 
reservoir  at  the  time  of  ernption.  fUllips  compares 
the  bright  glistening  region  of  Ariateavhtu  to  ene  in 
which  white  trachyte  abounds,  and  many  of  the 
basalts  in  terrestrial  volcanic  regions  present  a  dark 
colour.  Between  the  brightest  and  darkest  of  such 
limited  areas  on  the  moon's  surface  every  gradation 
of  intermediate  tint  occurs ;  and  bom  a  careful  con- 
sideration of  the  physical  aspects  of  those  regions 
which,  cm  the  one  hand,  reflect  conaiderably  less 
light  than  the  brighter,  and,  on  the  other,  con- 
siderably more  than  the  darker,  it  may  be  inferred 
that  sndi  regions  are  amongst  the  most  andent  of 
lunar  formations." 

Indications  exist  in  the  region  to  which  the  above 
extracts  refer,  that  its  earlieit  state,  so  far  as  oar 
present  selenographical  knowledge  will  enable  us  to 
judge,  was  very  similar  to  many  of  the  more  recent 
disbiets  in  which  perfect  eraters  and  moontainous 
regions  intermingle.  This  was  soeeeeded  by  the 
formation  of  a  neighbouring  grey  plain,  accom- 
panied by  the  invasion  of  the  craters  on  its  borders 
and  the  breaking  down  of  their  w^  facing  the 
plain,  remnants  of  which  still  exist.  A  fi^ther 
change  posterior  to  the  formation  of  tiie  plain 
appears  to  have  been  marked  by  the  elevation  of  a 
chain  of  low  moantaina  in  the  looahty  of  the  craters 
which  had  been  invaded. 


A  NEW  ANTISEPTIC. 


THE  hydrated  chloride  of  alominiom,  to  which 
Mr.  John  Oamgee  has  reeenUy  drawn  the  at- 
tention of  medical  men  and  of  the  general  pabUc, 
appears,  says  the  Lancet,  to  be  a  valuable 
antiseptic.  It  is  ^uite  as  potent  as  diloride  of 
zinc  or  carbolic  acid,  and  is  at  the  same  time 
non-poisonous,  and  devoid  of  nnaleaaant  sm^  of 
every  kind.  These  qaalities  will  no  donbt  ensure 
its  being  extensively  used,  and  at  nodistant  date  we 
may  expect  it  to  diqilace  the  antiseptics  which  are 
at  present  in  vogue. 

It  is  somewhat  strange  that  this  nAstanoe  shonld 
have  been  so  long  overlooked  as  a  poesiUe  anti- 
septic, and  Mr.  Gamgee  certainlydaoerves  credit  for 
suggesting  the  utilization  of  it  for  this  purpose. 
The  reason  why  it  has  been  passed  over  is  'probably 
to  be  sought  in  its  not  being  a  waste  product  in  any 
common  chemical  manufacture.  The  anhydrous 
chloride  of  aluminium,  which  ia  mannfaetnred  in 
order  to  serve  for  the  preparation  of  metallic  alnmi- 
ninm,  is  far  too  costly  on  account  of  the  trouble- 
some nature  of  the  prooesa  by  which  it  is  prepared 
— ^to  wit,  by  passing  chlorine  at  high  temperatures 
over  a  mixture  of  aluminium  and  charcoal.  By 
placing  the  anhydrous  chloride  of  ahtmininm  in 
water  it  is  of  course  converted  into  hydrated  chlo- 
ride. 

The  most  economical  process  for  the  preparation 
of  the  hydrated  chloride  of  ahimininm  appears  to 
be  by  double  decomposition  between  sulphate  of 
alumina  and  ehtoride  of  calninm  (both  of  whidi  are 
cheap  oommeroial  prodoets).  When  solntions  of 
these  two  salts  are  mixed  together,  sulphate  of  lime 
is  formed  and  appears  as  a  precipitate,  whilst  the 
hydrated  ohlcnde  of  aluminium  remains  dissolved. 

On  allowing  the  aqueous  solution  to  evaporate  at 
a  very  gentle  heat  and  afterwards  coahng,  crystals 
of  hydrated  chloride  are  produced.  If  an  attempt 
be  made  to  drive  off  the  water  from  the  hydrated 
chl(n4de  by  the  appUcation  of  heat,  deoomposition 
will  take  place.  Hydroehlodo  aoid  is  evolved  under 
these  conditions,  and  oxy-ehloride  of  alnmininm  is 
formed,  and,  by  pushing  the  process,  ahmnna  is  ob- 
tained as  the  ultunate  fixed  product. 


A  NEW  GUN.— According  to  the  Beientifie  Joumixl,  of 
PhiUdolphift,  there  Is  in  coarse  of  ercctioD,  on  thp  csst 
Hide  of  New  York  Buy,  a  gun  thnt  will  throw  800  five 
ounce  bsUs  in  one  miante,  to  a  distance  of  about  two 
miles.  The  shot  may  be  either  red  hot  or  cold.  The 
gun  is  oirculBr,  nnd  appears  like  two  di^os  of  heavy  iron 
plate,  about  4ft.  ia  diameter :  upon  one  side  is  a  funnel  to 
convey  the  balls  through  to  tbeproperohamber,  without 
oessatiOD  of  llring  or  dunioatlon  of  speed;  the  mussJe 
proieots  upon  the  periphery  of  the  clronlitr  maehine,  and 
may  be  elevated  or  depressed  at  the  will  of  the  gunner 
by  the  tronnion  upon  which  it  rotates.  The  machine 
may  be  worked  by  maoaal  labour  or  steam  power,  and 
when  worked  by  the  latter.  It  will  throw  from  five  onnoe 
balls  to  ei(!bt  pound  shot  and  ehoU,  thus  making  it  a 
destructive  implement  of  warfare. 
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THK   DEFENCES   OP 
PABIS. 

THBBE  is  probably  no 
subject  connected 
with  the  war  which  is 
more  interesting  than 
the  power  posseised  by 
Paris  of  standins  a  siege. 
We  have,  therefore, 
tbonght  it  well  to  place 
before  onr  readers  the 
accompanying  map  of 
Paris,  showing  its  forti- 
fications. The  drawing 
has  been  prepared  from 
the  latest  maps  which 
can  be  obtained,  and  is 
as  aoonrate  as  is  eon- 
sistent  with  the  scale. 

Paris  is  situated,  to 
nse  a  militsnr  term,  a 
cheTal  on  the  Seine,  near 
the  junction  of  this  river 
with  the  Mame,  the  latter 
rirer  covering  the  city  on 
the  east,  while  a  bend  of 
the  former  protects  the 
western  side.  The  forti- 
fications consist,  first,  of 
a  chain  of  detached  forts 
or  fortresses  command- 
ing the  rivers,  and, 
secondly,  by  an  enceinte 
continoe  running  right 
roand  the  city.  The 
bastion  system  of  Vanban 
is  adopted  throughout. 

The  exterior  line  of 
defence  commences  at 
St.  Denis  en  the  north, 
and  extends  to  the 
Hame  at  Nogent,  a  dis- 
tance of  about  eight 
miles.  It  consists  of 
nine  fortresses,  and  op- 
poses the  direct  advance 
of  troops  from  Germany. 
On  the  south  Paris  is 
covered  by  a  line  of  six 
forts,  reaching  from  the 
Hame  to  the  Seine,  a 
distance  of  about  seven 
miles.  These  complete 
the  defence  of  the  soath  ; 
four  are  pentagonal  and 
two  quadrilateral.  They 
are  built  of  substantial 
materials,  and  contain 
bomb-proof  barracks,  and 
have  oasemated  curtains. 
The  third  exterisr  line 
of  defence  is  eight  miles 
long.  It  does  not  con- 
sist at  a  chain  of  forts, 
but  of  the  great  citadel, 
Mont     Valcrien,     which 

serves  as  a  tete-dn-pont  to  the  bend  of  the 
Seine,  which  covers  Paris  to  the  east.  Mont  Vali;- 
rien  is  supported  on  one  side  by  Fort  d'Issy, 
and  on  the  other  by  St.  Denis.  It  is  the  most 
important  work  of  the  whole.  The  front  toward 
the  river  is  460  yards  long,  and  the  other  four 
faces  average  328  yards  each.  There  is  bomb- 
proof accommodation  for  stores  and  4,600  men. 
The  ring  of  detached  forts,  all  of  which  will 
be  easily  found  in  onr  map,  extends  over  2*2} 
miles. 

Within  this  is  seen  the  enceinte  continue,  or  con- 
tinuous line  of  fortiSoations.  This  oon^sts  of  no 
fewer  than  ninety.fonr  bastions.  The  exterior 
aides  average  328  yards  per  bastion,  forming  an 
enceinte  of  30,810  yards,  or  nearly  seventeen  miles, 
probably  the  largest  work  of  the  kind  ever  executed. 
The  cost  was  enormous — to  judge  from  Marshal 
Marmont's  opinion,  was  well  spent.  Marmont 
considered  the  fortifications  of  Paris  "  an  event  the 
most  useful  and  important  in  the  defence  of 
France."  The  escarp  of  the  enceinte  is  33ft.  high, 
the  ditch  being  82ft.  wide.  The  distance  from 
the  boulevard  to  the  enceinte  continue  averages 
about  1,093  ^ords,  and  that  from  the  enceinte 
to  the  forts  is  about  the  same.  So  long  as  the 
forts  are  unconquered  it  will  be  impossible  to 
bombard  Paris  from  a  less  distance  than  about 
7,000  yards,  and  evsn  then  the  siege  train  will 
be  under  fire  at  a  range  rather  too  close  to  be 
pleasant. 

In  addition  to  these  defences  it  is  stated  that 
earthworks  are  being  raised  from  fort  te  fort,  but 
we  learn  from  private  letters  that  these  are  of  a 
very  insignificant  description,  affording  good  cover, 
it  is  true,  for  riflemen,  but  not  safe  against  even 
(i.ponnder  guns.  It  is  stated  that  more  than  1,000 
guns  can  be  placed  in  position ;  bat  this  estimate, 
no  doubt,  includes  a  very  large  number  of  weapons 
which,  however  effective  at  dose  quarters,  will  be 
practically  useless  at  long  ranges. 


THE  DEFENCES  OF  FASJS. 


THE  FOBECASTING  OF  STOKMS.* 
[Concluded  Jrom  page  538.) 

PEBHAPS  the  most  terrible  storm  of  this  cha- 
racter that  ever  occurred  in  the  United  States 
was  that  which  destroyed  the  villages  of  Comanche 
(Iowa)  and  Albany  [BUnois)  situat^  upon  opposite 
sides  of  the  Mississippi,  on  the  evening  of  June  3rd, 
1860.  This  fearful  storm  will  long  be  remembered 
by  all  persons  who  resided  at  Uie  time  of  its  occur- 
rence anywhere  in  the  region  through  which  it 
passed.  It  commenced  as  two  separate  and  distinct 
tornadoes,  which,  moving  eastwardly  in  well-defined 
and  nearly  parallel  courses,  crossed  Cedar  River  in 
Iowa  12  miles  apart,  and  then  gradually  converged, 
until,  at  a  point  about  25  miles  west  of  the  Mimis- 
sippi,  they  united,  and  thence  advanced  in  a  single 
column  with  indescribable  fury.  After  crossing  tue 
Mississippi,  the  force  of  the  storm  gradually  dimi- 
nished, and  it  had  subsided  into  a  mild  gale  by  the 
time  it  reached  Lake  liQohJgan.  In  tMs  tornado 
one  hundred  and  thirty-four  lives  were  reported  to 
have  been  lost  west  of  the  Mississippi  alone,  and 
over  two  thousand  persons  were  by  its  ravages 
rendered  homeless.  A  gentleman  who  witnessed 
the  storm  at  the  point  of  its  greatest  intensity, 
describes  it  as  looking,  when  first  observed,  "  merely 
like  a  threatening  cloud ;  but  it  soon  assumed  the 
appearance  of  a  huge  serpent,  extending  bom  the 
clouds  to  the  earth,  and  twisting  and  writhing  with 
an  undulating^  motion,  aooompanied  by  a  roaring 
more  terrible  than  that  of  the  mightiest  cata- 
ract." 

Tornadoes  like  these,  though  generally  somewhat 
less  intense  and  destructive  than  these,  prevail 
every  season,  and  rage  with  no  less  fury  upon 
the  lakes  than  upon  the  land  ;  and  as  they  move 
almost  unifonnly  from  west  to  east,  or  from  south- 


<  Extracted  from  an  article  by  L.  A.  Robbbts  In  the 
WitUn  Monthlt. 


west  to  north-east,  and  at  a  range  of  speed  nsfs 
generally  from  20  to  40  miles  an  hoor,  there  nb 
seem  to  be  uo  reason  why  such  a  system  of  tla» 
reporting  as  that  just  established   or   the  0««e 
ment  should  not  be  made  immediately  avoiliU'  c 
rendering  inraluable  service  to  onr  lake  cobbck 
As  to  the  entire  practicability  of  the  aebewi  li* 
can  be  no  questiou.     General  Myer,  in  a  tuts  ^ 
General  Paine  upon  the  subject,  quotes  bta.  & 
telegraphic  news  despatches  in  a  single  iiai'i 
Washington  newspaper  a  series  of  rep<i«t»  i^ 
different  points  in  the  west  and  south-west,  «f 
together  map  out  clearly  the  course   and  at 
progress  of  a  storm  of  wind  and  rain  that  p>"- 
throughout  a  wide  extent  of  territorT-  is  i» 
last.    These  reports  were  made  without  sc  I 

cert  or  system,  of  course,  but  show  condnsiwf* 
valuable  practical  results  may  be   easily  0^         | 
through  intelligent  concert  and  system.      |rc^ 
the  duferent  despatches. 

"St.  Louis,  January  17. — A  terrible  sWa^ 
thunder  and  lightning,  wind  and  hail,  psaai4  t^ 
the  city  last  evening." 

"  Chicago,   January   17. — During    the     tbim^ 
storm  lost  night  the  mercuiy  stood  at  42°  "  («tV'' 

"LouisvujJl,  January  17.— A  terrible  torcs^ 
visited  Cave  City  Station,  on  the  Looirville  *s° 
Nashville  Bailroad  at  an  early  hour  this  mizt- 
ing." 

"  CiMCiXNAii,  January  17. — ^An  unusually-  hear; 
storm  of  wind  and  hau,  accompanied  with  thuz: 
der  and  lightning,  occurred  here  this  morning." 

"PiTTSBUBOH,  January  17. — A  heavy  rain-stonn 
with  thunder  and  lightning,  visited  this  cdty  at  coot 
to-day." 

There  is  no  difficolfy  in  deducing  from  these  dal: 
the  fact  that  on  the  evening  of  January  16th,  i 
storm  prevailed  at  St.  Louis,  which,  movmg  east 
wardly  over  a  broad  belt  of  territory,  reached  Chi 
cago  some  time  during  the  same  night.  Cave  Citj 
Station  the  next  morning,  Cincinnati  later  in   tht 
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aonung,  and  Pittsbnif^  at  noon  of  the  17th, — 
»ving  traversed  the  distance  from  St.  Louis  to 
Pittsburgh  in  some  18  hoars,  or  at  the  rate  of  abont 
10  miles  per  hour.  From  the  newspapers  of  the 
loUo-wiug  day  it  might  have  been  quite  as  easy  to 
Irace  the  storm  on  to  the  sea-coast,  and  perhaps  to 

rther  particnlars  of  the  damage  to  shipping  which 
cansed. 

for  several  ^ears  the  Smithsonian  Institution 
ass  been  collecting  meteorological  observations  from 
iH  parts  of  the  country,  and  labouring  to  deduce 
^om  the  facts  thus  gathered  the  laws  governing 
ibe  phenomena  of  the  weather  and  the  climate ;  and 
lite  valnable  results  so  gained  can  now  be  drawn 
mon  in  inaugurating  the  new  system  of  storm  pre- 
jaction  aod  reporting.  "  The  determination  of  the 
tall  details  of  this  system  will  be  arrived  at,"  says 
General  Myer,  in  a  communication  to  the  Secretary 
>t  War,  "  only  after  careful  study  of  the  modes  al- 
ready tested  in  other  countries,  and  consultation 
crith  experienced  observers,  telegraph  companies, 
boards  of  commerce,  and  business  men,  as  to  their 
application  or  improvement  in  our  own.  There  will 
need  to  be  the  study  and  determination  of  the  points 
fur  observation ;  the  supply  of  instruments,  and  the 
facilities  for  their  use  ;  tne  exact  observations  to  be 
made ;  the  exact  form  and  times  in  which,  when 
made,  they  are  to  be  rmorted;  the  points  at  which 
reports  are  to  be  collected  and  deductions  from 
them  had ;  the  places  at  which  and  the  modes  1^ 
which  these  deunctions  shall  finally  be  announced, 
by  telegraph  and  signal,  and  so  made  nsefnl  to  the 
public,  for  the  benefit  of  commerce,  by  the  warning 
they  may  give  or  the  aids  they  may  offer.  It  is  a 
wise  provision  of  the  act,"  he  adds, "  that  it  enables 
the  army  to  be  thus  extensively  utilized  in  the 
interest  of  commerce,  by  the  exercise  of  duties 
Already  estabUshed,  and  which  will  require  but  Uttle 
additional  outlay.  It  would  be  needless  and  unwise 
to  enterjupon  large  expenditures  by  attempting  at  the 
beginning  too  extended  a  scope  for  the  endeavour. 
I  would  snggest,  therefore,  that  action 
under  the  resolntionoe  limited,  until  the  best 
modes  for  its  execution  shall  have  been  wisely 
determined." 

In  accordance  with  this  view,  he  asks  for  an  ap- 
propriation, for  carrying  out  the  law,  of  the  modest 
sum  of  15,000  dollars,  for  the  current  fiscal  year, 
ending  June  30,  and  25,000  dollars,  for  the  next 
fiscal  year,  ending  June  30, 1871.  As  showing  that 
the  scheme  is  regarded  with  prompt  favour  by  the 
interests  it  is  designed  to  benefit.  General  Myer 
mentions  the  fact  that  the  favotirable  proceedings 
npon  the  subject  of  six  boards  of  commerce  had,  at 
the  date  of  hu  communication,  and  within  Uttle  more 
than  a  week  after  the  approval  of  the  joint  re- 
solution, been  received  at  the  office  of  the  chief 
signal  officer. 

Professor  Joseph  Henry,  of  the  Smithsonian 
Institution,  writing  to  Cleneral  Paine  in  approval 
of  the  objects  of  his  joint  resolution,  points  out  the 
following  conditions  as  essential  to  the  success  of 
the  proposed  system : 

"  Ist.  The  points  from  which  the  telegrams  are 
to  be  sent  must  be  carefully  selected  and  furnished 
with  reliable  instruments.  2nd.  These  instruments 
must  be  in  charge  of  persons  properly  trained  to 
make  the  observations.  3rd.  Tlie  telegrams  must 
he  transmitted  regularly  to  some  central  point  at 
fixed  hours  of  the  day.  4th.  They  must  at  this 
centre  be  collated  and  their  indications  interpreted 
by  persons  having  a  competent  knowledge  of  the 
laws  to  which  the  motions  of  the  storms  are  sub- 
jected. 5th.  I  do  not  think  the  military  posts  as 
now  established  will  be  sufficient  to  fully  carry  out 
thepUn;  additional  stations  would  be  required. 
6th.  An  appropriation  would  be  necessary  for  the 
pay  of  the  telegrams,  famishing  the  instruments, 
and  the  necessary  superintendence." 

And  Professor  Ehas  Loomis,  of  Yale  College, 
author  of  a  valnable  text-book  upon  Meteorology, 
writes  to  General  Paine  npon  the  same  subject  at 
length.    He  says  : — 

"  It  is  believed  that  our  knowledge  of  storms  is 
already  snfficiently  precise  to  enable  a  competent 
meteorologist  to  furnish  information  which  would  b  j 
of  great  value  to  commerce,  provided  he  had  at  his 
command  a  sufficient  corps  of  observers  scattered 
over  a  considerable  area  to  the  west  and  south- 
west, and  also  had  the  means  of  transmitting  [his 
warnings  immediately  by  telegraph ;  and  if  such 
aayatem  were  pursued  for  several  years,  it  could 
scarcely  fail  to  conduce  to  more  precise  know- 
ledge, which  would  render  it  possible  to  give  more 
reliable  and  definite  warning  of  the  approach  of 
dangerous  storms. 

"In  order  to  secure  the  objects  here  oontem- 
{dated,  it  would  be  indispensable  to  have  observa- 
tions from  a  pretty  large  number  of  stations,  at 
inteivals  not  exceeding  one  er  two  hundred  miles, 
and  scattered  over  a  region  to  tho  west  and  south- 
west of  those  points  for  which  the  warnings  were 
regarded  as  specially  important.  These  observa- 
tions should  include  all  the  usual  meteorological 
instnunents,  but  more  particularly  the  barometer, 
with  the  direction  and  force  of  the  wind.  The  ob- 
servations should  be  made  daily  at  fixed  hours,  and 
should  be  reported  by  telegraph  to  some  competent 
meteorolagist,  whose  basineas  it  should  be  to  com- 
pare the  reports  without  delay,  and  make  the  proper  | 


dednotions  from  them;  and  whenever  a  violent 
storm  was  in  progress,  to  decide  in  what  direction 
and  with  what  velocity  it  was  travelling  ;  determine 
what  places  it  would  visit,  and  at  what  hour  it  would 
arrive :  and  finally  transmit  the  announcement 
immediately  by  telegraph  to  those  places  especially 
interested.  Such  a  system  could  not  be  expected 
to  attain  satisfactory  results  without  a  pretty  large 
number  of  well-selected  stations,  and  especiaUy 
without  the  service  of  a  competent  meteorologist 
ta  superintend  the  entire  OTstem.  The  superin- 
tendent should  be  well  informed  respecting  the 
S regress  which  has  been  already  made  in  this 
ejiartment  of  science ;  he  should  have  strong 
faith  in  the  practicability  of  attaining  nsefnl  results 
by  a  system  of  storm-warnings ;  and  he  should  have 
no  other  engagements  whicm  would  prevent  him 
from  giving  his  whole  attention  to  this  subject, 
especially  whenever  a  violent  storm  was  raging  in 
any  part  of  the  United  States." 

These  coincident  views  of  the  two  highest  au- 
thorities in  the  United  States  upon  all  matten 
relating  to  meteorological  science  doubtless  fore- 
shadow substantially  the  actual  working  of  the 
system  when  it  shall  have  been  fully  established. 
In  due  time  we  may  reasonably  expect  to  see  every 
lighthouse  and  other  prominent  and  sightly  point 
npon  the  borders  of  the  great  lakes  and  the  Atlantic 
coast  connected  by  telegrfLph  with  a  central  meteo- 
rological bureau,  to  which  intelligence  of  an  ap- 
proaching storm  can  be  simultaneously  and  speeduy 
conveyed — to  be  in  turn  communicated,  by  means 
of  a  uniform  system  of  signals,  to  all  vessels  within 
reach,  in  ample  time  to  enable  them  to  prepare  for 
the  coming  danger. 

That  the  resnlts  of  the  operation  of  this  system 
will  be  in  the  highest  degree  valuable,  both  as  re- 
gards the  imme£ate  practical  object  of  protecting 
our  commerce  £rom  disaster,  and  as  furnishing  an 
aid  to  scientific  investigation  in  a  most  important 
^Urcction,  there  can  be  no  reasonable  donbt. 


MUSSEL  CUMBING.* 
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AN  any  one  see  a  snail  tnvel,  and  not  ask 
mentally,  "how  it  does  it?"  The  method 
certainly  is  curious.  A  fleshy  disc  is  protruded,  and 
caused  to  project  in  the  direction  of  locomotion ;  it 
is  then  spread  out  flatly,  and  while  slightly  adher- 
ing to  the  object  over  which  it  is  passing,  a  con- 
tractile energy  is  exerted,  and  the  little  animal 
bearing  its  house  is  drawn  onward.  Thus  by  the 
repeated  protrusion,  expansion,  and  contraction  of 
this  soft  organ,  in  due  time  its  journey  is  accom- 
plished. Because  of  this  method  of  progression  on 
a  ventral  disc,  all  those  shell-fish,  or.properly  speak- 
ing, molluBcan  animals,  so  constituted,  are  called  by 
the  systematists,  gasteropoda,  a  term  which  means 
ventral-footed.  And  in  rank  these  gasterepods  stand 


next  to  the  most  highly  organized  of  the  moUusca. 
But  some  of  these  shell-encased  creatures  do  not 
travel  at  all.  Take,  for  instance,  the  oyster,  called 
a  monomyary,  because  the  valves  are  held  together 
by  a  single  muscle.  This  sedate  bivalve  once  settled, 
probably  never  moves  from  that  spot.  But  all  the 
dimyaries,  er  two-mnsded  bivalves,  well  represented 
by  the  common  edible  mussels,  possess  a  foot, 
which  is  not  greatly  unlike  that  of  the  snails.  The 
mussel's  foot,  however,  presents,  in  its  class,  the 
least  developed  condition  of  this  organ,  for  it  is  a 
spinner  rather  than  a  walker;  or,  as  Owen  says, 
"  it  is  subservient  to  the  function  of  a  gland,  which 
secretes  a  glutinous  material  analogous  to  sUk,  the 
filaments  of  which  are  termed  the  byssns,"  which 
often  serves  for  attachment  to  rocks.  He  farther 
says,  "  in  most  dimyary  bivalves  the  foot  is  an 
organ  of  locomotion."  Some  of  the  river  mussels 
in  babyhood  spin  a  byssus  with  which  to  moor  them- 
selves against  the  currents  of  the  stream.  When 
older  grown  this  necessitpr  is  overcome,  and  the 
capacity  just  mentioned  is  lost.  Then  the  adult 
turns  its  foot  into  a  ploughshare,  and  is  dragged  along 
in  the  furrow  it  makes  in  the  mud.  The  razor-shell 
alternately  bores  downwards  and  propels  upward, 
the  foot  doing  all  the  work.  With  the  foot  as  an 
elastic  spring  the  heart-shell  leaps  along.  But  the 
common  black  mussel,  Mitylut  edulit,  and  its  de- 
spised neighbour,  the  brown  horse-mossel,  Modiola 
plicatula,  who  ever  saw  them  walk  ?  Propulsion  is 
not  always  walking.     The  scallop  with  its  large 
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adductor  muscle,  by  snappuig  together  its  light 
valves,  thus  forcibly  ejecting  the  water  wi£in 
against  the  water  without,  flits  throngh,  and  some- 
tunes  even  skips  upon  its  native  element,  like  an 
aquatic  butteray.  But  no  pedestrian  does  so  in  all 
Mollnsca-dom.  Why  then  should  not  these  pedate 
bivalves,  the  mussels,  walk  as  others  of  their  own 
people  do?  " For  want  of  brains  I "  says  one.  You 
are  mistaken,  air.  They  have  brains,  the  right 
kind  too,  and  in  the  right  place, — a  real  pedal 
nervemass,  or  ganglion;  a  little  bilobed  brain 
at  the  very  base  of  the  "hnderstanding "  itself, 
that  is,  exactly  under  the  foot,  as  was  fabled  of 
a  very  agile  dancer,  that  his  brains  were  in  his 
heels. 

Now,  if  seeing  is  believing,  mussels  can  walk.  We 
once  saw  a  young  brown  mussel,  of  the  species 
Modiola  plicatula,  about  five-eighths  of  an  inch  in 
length,  turn  his  foot  to  most  exixUent  account.  We 
had  polled  the  youngster's  beard  off,  and  then  had 
deposited  him  at  the  bottom  of  a  deep  aquarium. 
The  water  was  probably  but  poorly  aerated,  hence 
he  was  evidently  ill  at  ease,  and  to  our  astonish- 
ment he  at  once  began  travelling  over  the  pebbly 
bottom,  then  up  the  glass  side,  with  the  utmost 
facility  and  grace.  The  foot  moved  precisely  ns  any 
univalve  ^teropod  would  do,  and  with  the  same 
easy  glidmg  motion.  The  movement  was  con- 
tinued without  interruption  until  it  had  reached  the 
surface  of  the  water,  a  distance  of  not  less  than 
lOin.,  which,  added  to  the  distance  travelled  over 
the  bottom,  was  probably  equal  to  14in.  At  the  sur- 
face it  lost  no  time  in  spuming  its  byssus,  whieh  it 
fixed  to  the  side  for  a  permanent  abode. 

For  its  lively  cdoars,  perhaps  ruthlessly,  we  had 
picked  this  little  fellow  out  of  a  large  family  cluster, 
snugly  packed  in  a  hole  in  one  of  the  piles  of  the 
dock.  It  was  a  large  group  of  all  sizes,  literally 
bound  together  by  uie  silken  cords  of — attachment 
shall  we  say  ? 

A  fellow  captive  was  a  full  grown,  black,  edible 
mussel,  torn  mm  its  anchorage,  a  stone  near  by,  at 
low  tide.  We  afterwards  found  enaconedin  this  black 
shell  an  amount  of  intelligence  which  filled  ns 
with  astonishment.  If  his  youthful  fellow-prisoner 
could  beat  him  at  walking,  he  was  abont  to  accom- 
plish the  feat  of  climbing  to  the  aame  position  by 
means  of  a  species  of  englneeiing  of  a  very  high 
order. 

In  order  the  better  to  understand  this  singolar 
feat,  let  ns  introduce  it  by  the  narration  of  some 
spider  tactics  we  once  wibiessed.  The  insect  had 
captured  a  large  beetle,  but  could  not  get  it  to  its 
web,  and  seemed  indisposed  to  prey  npon  it  away 
from  its  den.  It  had  dragged  the  prey  under  the 
web,  which  was  about  two  feet  above.  It  ran  up  to 
a  point  close  by  its  web ;  there  it  attached  a  thread 
1^  which  it  speedily  descended,  and  then  attached 
the  other  end  to  its  booty.  Again  it  ascended, 
affixed  another  thread,  then  descended  and  affixed 
to  the  prey  as  before.  Each  thread,  in  sailor  phrase, 
was  made  tant.  After  a  good  many  threads  had 
been  in  this  manner  attached,  each  being  stretched 
tightly,  and  each  pulling  a  little,  the  weight  was 
seen  to  ascend  a  small  fraction  of  an  inch.  Af  ain 
the  threads  were  increased,  and  again  the  weight 
ascended  a  little  more ;  until  at  last,  after 
incredible  labour,  perseverance  and  sldll,  the  little 
engii:eer  had  the  satisfaction  of  success;  for  its 
wul-eamed  booty,  with  one  final,  tiny  jerk  "  brought 
up  "  at  the  desured  spot.  The  explanation  of  all 
this  is  simple.  Suppose  we  take  a  cord  of  the  ma- 
terial known  by  the  ladies  under  the  name  elastic, 
and  attach  it  to  an  ounce  weight.  If  but  very 
moderately  stretched  it  would  certainly  pull  at 
least  a  grain.  Supposing  it  to  do  that,  a  second 
one  would  pidl  wnn  equal  force,  and  it  would  be 
but  a  simpb  estimate  to  determine  how  many 
threads  would  be  required  to  raise  the  entire  weight. 
But  enough  of  this.    Now  for  the  mussel. 

Placed  at  the  bottom  of  the  aquarium,  where  it 
had  been  for  a  couple  of  days,  it  had  succeeded  in 
wriggling  itself  up  to  one  of  the  glass  sides  of  the 
tankT  This  accomplished  it  protruded  its  large  foot, 
stretching  it  up  as  high  on  the  glass  as  it  could 
reach,  this  organ  seemingly  adhering  very  tightly. 
A  Uttle  hole  opened  near  the  extreme  forward  end 
of  the  foot.  This  tiny  hole  was  reaUy  the  extremity 
of  a  folded  or  closed  groove.  Out  of  this  a  drop  of 
white  gluten,  or  mucus,  not  larger  than  the  bead 
of  a  pin,  was  exuded  and  pressed  against  the  glass. 
There  was  then  a  slight  withdrawing  of  the  foot, 
simultaneously  with  an  unfolding  or  opening  of 
the  groove,  which  contained,  as  if  moulded  there,  the 
already  completed  deUcate  thread.  This  done,  the 
partly  contracted  foot  (not  drawn  into  its  sheU  at 
all,  be  it  understood)  was  again  extended,  this  time 
a  Uttle  higher  than  before.  The  groove  or  spin- 
neret was  again  closed,  except  the  little  openinK  on 
the  surface  of  the  foot,  whence  another  httle  drop 
of  mucus  appeared,  which  also  was  pressed  against 
the  glass.  Again  the  foot  was  withdrawn  a  little, 
the  Ups  of  the  groove  unfolded,  and  the  moulded 
thread  set  free.  This  gave  thread  number  two. 
Each  was  evidently  set  at  considerable  tension. 
And  in  this  wise,  thread  after  thread  was  formed 
and  set.  I  regret  that  I  did  not  record  the  exact 
number,  but  am  sure  that  it  was  about  twelve  or 
sixteen,  and  the  time  occupied  was  between  two 
and  three  hours,  when  lo!  up  went   the  mussel. 
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sboat  three-eighths  of  an  inch  high.  Tes,  he  was 
drawn  ap  by  huown  cords.  Ue  was  literally  liited 
tromlcrrajirmn.  Not  nt  all  suspecting  what  was 
to  follow  I  mentally  exclaimed  "This  little  fellow 
knows  the  ropes." 

There  was  next  a  period  of  rest.  Whether  it  was 
dne  to  exhaustion  of  material,  and  was  meant  to 
allow  the  secreting  gland  time  to  CTolve  a  fresh 
supply  or  not,  I  cannot  affirm ;  bat  may  say  that 
such  was  my  belief,  for  after  an  hour  or  so  it  set  to 
work  again  precisely  as  before,  attaching  a  new 
cluster  of  threads.  This  cluster  was  set  about  |in. 
higher  than  the  previous  one.  When  this  new 
group  of  filaments  was  finished,  the  same  result 
followed,  another  lift  of  a  fraction  of  an  inch,  but 
not  quite  so  high  as  the  first.  I  now  suspected  its 
motive — the  animal  was  actnally  in  this  singular 
manner  attempting  to  reach  the  surface.  It  wanted 
to  take  an  ainng,  and  was  really  in  a  fair  way  to 
bring  it  about. 

While  setting  its  third  duster  of  threads,  I  fore- 
saw a  serious  difficulty  in  the  way,  and  one  against 
which  the  spider  never  has  to  contend.  It  was 
this:  after  the  third  lift  had  been  achieved  the 
threads  which  hod  accompUshed  the  first  lift  hod 
changed  direction ;  that  is,  the  ends  of  the  threads, 
which  had  pointed  downward  when  pulling  up  the 
mussel,  were  now  pointing  upward,  and  were  actu- 
ally pulling  it  down.  Of  course  the  lowermost 
thread  or  threads  would  exert  the  most  retrograde 
traction.  Thought  I,  "  Sir  Mussel-man,  you  will 
have  to  exercise  your  wits  now."  I  rejoice  to  say 
that  the  ingenious  little  engineer  was  complete 
master  of  the  situation.  The  difficulty  was  over- 
come in  this  way — as  each  lowest  thread  became 
taut  in  an  adverse  direction,  it  was  snapped  off  at 
the  end  attached  to  the  animal.  This,  as  I  think, 
was  done  by  two  processes ;  the  one  by  softening 
that  end  of  the  thread  by  the  animal's  own  juices, 
purposely  ap^ed,  as  the  pupa  in  the  cocoon 
moistens  its  silk  envelope,  when  wishing  to  soften 
the  fibres,  so  that  it  can  break  a  bole  through  which 
the  imago  may  emerge ;  the  other  by  a  moderate 
upward  pulling,  thus  breaking  the  filament  at  its 
weakest  point. 

The  next  day  our  little  engineer  had  accomplished 
the  wonderful  feat  of  climbing  to  the  surface  by 
ropes  fabricated  during  the  ascent.  Without  delay 
it  moored  itself  seou^  by  a  cluster  of  silken  lines 
at  the  boundary  where  sky  and  water  met,  and  was 
there  allowed  to  enjoy  the  airing  it  had  so  descr- 
vingly  won.  Bravo  t  my  little  Mussel-man  I  No 
acrobat  can  beat  thee  on  the  ropes. 

And  what  are  we  to  say  to  all  this  7  Blind  in- 
stinct, forsooth  I  Who  believes  it  1  The  wise  men 
of  the  «ges  have  written  as  the  tradition  of  the 
elders— "  byssus-bound,"  of  our  Mytilus.  But  it 
can  make  of  its  bonds  mooring  lines  of  safety 
against  the  storm,  and  with  consummate  skill  can 
build  a  silken  stairway  into  its  own  wished-for 
elysium  of  delight.  It  is  some  three  years  since 
the  writer  witnessed  the  facts  here  recorded,  and  to 
this  day  the  sight  of  a  mussel  inspires  him  with 
profound  reflection  on  the  ways  of  Him  who  made 
these  creeping  things  of  the  sea. 

Note. — It  has  seemed  to  the  writer,  that  in  the  pnr- 
fection  of  movement  shown  by  the  Modiola  pitcatula,  ss 
given  sbove,  a  high  stage  of  loot  development  is  indi- 
cated, such  sa  would  bint  at  a  ftnde  ont-rankiog  tlftilut 
€ duiu.  The  flgnre  inserted  is  that  a(  M.  tdulu;  but  the 
process  of  oUmhingis  the  same.— 8.  L,. 


THE   STORT  OP  A  PIECE  OF  GKANITE. 
Bv  J.  E.  TAYLoa,  F.G.S. 

THEBE  are  few  rock  substances  on  the  surface 
of  the  globe  which  have  received  more  discus- 
sion and  been  more  investigated  than  myself.  I 
am  somewhat  proud  of  the  attention  I  have  re- 
ceived in  this  respect,  for  most  of  the  leading  geo- 
logists of  every  country,  for  the  last  century, 
have  devoted  themselves  to  the  task  of  seeking  out 
my  antecedents.  I  am  acquainted  with  a  whole 
library  of  books,  all  most  learnedly  written,  and 
various  of  them  proving  the  reverse  of  the  other, 
which  have  been  penned  on  this  inexhaustible 
subject.  Even  yet  the  question  can  hardly  bo  re- 
garded as  finally  sottled.  Every  now  and  then 
some  moot  point  or  another  crops  up  to  engage  the 
attcutisn  of  philosophers,  but,  thanks  to  the  pro- 
cess of  other  sciences,  the  investigatiou  of  these 
is  no  longer  confined  to  verbal  expressions.  It  is 
not  a  little  amusing  to  remember  the  hot  discus- 
sions which  were  held  over  me  at  the  beginning  of 
the  present  century.  Philosophers  though  they 
professed  to  be,  the  disputants  resembled  political 
squabblers  more  than  anything  else.  One  set 
declared  I  was  bom  amid  fire, — ^the  other  that  I 
was  of  purely  watery  origin.  Each  believed  in 
their  own  ipae  dixit,  and,  as  nothing  could  bo  abso- 
lutely proved,  backed  their  own  opinions  by  per- 
sonalities. Somehow  or  other  the  former  sect,  who 
were  called  Plntouists,  got  the  better  of  the  latter, 
who  were  termed  Neptonists.  (The  origin  of  these 
phrases  my  readers  will  not  find  it  difficult  to 
nnderstand.)  But  my  Plutonic  commentators 
carried  their  victory  too  far.  Not  content  with 
proving  that  I  was  not  a  mere  aqueous  rock,  they 


proceeded  to  declare  I  was  nothing  more  nor  less 
than  one  which  had  cooled  down  from  a  fused  con- 
dition, something  like  iron  slsg ;  nay,  it  was  even 
urged  that  I  was  alder  than  any  other  rock,  and  the 
theorists  mapped  out  on  idea— which  existed  for 
many  years  after,  chiefly  owing  to  its  remarkable 
novelty — showing  how  the  whole  universe  was  for- 
merly one  great  cosmical  fog ;  that  this  diffused 
matter  was  condensed  into  suns,  planets,  and  satel- 
lites, each  of  which  existed  for  ages  in  a  molten 
condition,  owing  to  the  heat  evolved  daring  the 
process  of  condensation  ;  that  the  exterior  of  each 
planet  cooled  during  the  time  which  followed,  and 
that  granite  formed  part  or  whole  of  this  cooled 
envelope !  Such  in  brief  was  the  orthodox  notion 
of  my  birth,  little  more  than  a  quarter  of  a  century 
ago. 

Shall  I  enlighten  my  readers  a  little  as  to  the 
nature  of  my  mineralogical  composition?  I  feel 
sure  that  most  of  them  arc  acquainted  with  it 
already,  but,  if  only  for  form's  sake,  I  must  go 
through  with  it  again.  My  name  is  of  Latin  deri- 
vation, and  was  given  me  on  account  of  the  granu- 
lar character  presented  by  my  different  minerals. 
Generally  speaking,  these  are  four  in  number — 
quartz,  felspar,  mica,  and  hornblende.  Very  fre- 
quently there  are  also  traces  of  other  minerals; 
but  these  ore  the  commonest,  and  those  in  fact 
which  moke  up  my  bulk.  The  quartz  portion  yon 
ma^  tell  by  its  glassy  appearance,  and  usually  milk- 
white  colour ;  whilst  another  good  test  is  its 
superior  hardness.  This  mineral  is  almost  pure 
silica,  and  is  one  of  the  most  refrangible  of  known 
substanees.  It  can  with  difficulty  be  slightly 
dissolved  in  hot  water,  under  great  pressure ;  whilst 
it  requires  a  great  deal  of  heat  to  melt  it ,  and, 
generally  speaking,  some  sort  of  flux  to  set  it 
a-going.  TlK'  next  most  abundant  mineral  in  the 
constitution  of  myself  and  relatives  (for  our  name 
is  legion)  is  that  called  felspar.  Your  eye  may 
detect  it  in  any  mass,  by  its  pink  or  flesh-colonr, 
whilst  it  is  so  soft  that  you  may  scratch  it 
with  your  finger  nail.  It  is  owing  to  the  unusual 
abundance  of  this  mineral  that  I  am  sometimes 
so  friable  or  "rotten,"  as  the  felspar  dccom- 
poaes,  and  then  causes  the  other  minerals  to  foil 
asunder,  just  as  the  bricks  of  a  wall  would  if  all 
the  cementing  mortar  were  to  decompose  away, 
In  many  districts,  as  in  Cornwall,  where  granite 
comes  to  the  surface  and  has  lieen  subjected  to  at- 
mospheric weor-and-tear  for  hundreds  of  ages,  it  is 
not  nncommou  to  find  the  tine  felspar  washed  into 
a  newer  deposit.  Such  is  the  well-known  "  kaolin," 
or  China  clay  of  commerce.  The  chemical  com- 
position of  felspar  is  more  complex  than  that  of 
quartz.  For  instance,  although  its  commonest 
elements  are  silica  and  alumina, — the  former  the 
base  of  common  sand,  and  the  latter  of  day, 
there  are  also  contained  in  it  more  or  less  of  soda 
and  potash,  lime,  magnesia,  and  iron.  Mica,  the 
next  commonest  mineral  I  possess,  is  so  well 
known  as  hardly  to  need  description.  All  my 
readers  are  surely  familiar  with  the  small,  thin, 
sUvery-looking  scales  contained  in  almost  every 
piece  of  granite.  Its  ingredients  arc  much  like 
those  of  felspar,  only  iSfferently  mixed.  Fre- 
quently hornblende  is  a  mineral  entering  into  our 
composition,  and  my  listeners  will  readily  remem- 
ber it  from  its  black  or  dark  olive-green  colour. 
When  it  is  very  abundant,  it  produces  a  rock  vary- 
ing from  dark  grey  to  black.  A  great  number  of  what 
may  be  termed  varieties  of  hornblende  are  known 
to  mineralogists.  Its  chemical  composition,  gene- 
rally speaking,  is  about  one-half  silica,  more  than  a 
quarter  magnesia,  and  little  more  than  half  a 
quarter  lime :  besides  these,  there  are  usually 
traces  of  iron,  alumina,  and  fluoric  acid. 

I  mentioned  above  that  I  had  many  relatives, 
who  were  more  or  less  nearly  eonuectcd  (I  cannot 
say  by  blood,  but  by  mineralogical  similarity  of 
composition).  These  take  various  names,  on 
account  of  their  leading  peculiarities.  Among 
these  the  commonest  is  porphyry,  which  takes  its 
name  from  the  purple  variety  used  by  the  ancients 
in  making  vases,  &c.  This  my  hearer  may  know 
from  the  large  and  distinct  crystals,  usually  of 
felspar  or  quartz,  which  arc  embedded  in  the 
granular  matrix.  Through  porphyry  granite  passes 
into  all  sorts  of  allied  igneous  rocks,  such  as  clay- 
stone  porphyry,  clinkstone  jwrphyry,  felspar  por- 
phyry, and  so  on.  When  hornblende  takes  the 
place  of  mica  in  the  composition  of  grnnite,  the 
latter  goes  by  the  name  of  syenite ;  when  talc 
supplants  mica,  the  result  is  colled  protogine.  A 
iine-grained  compound  of  felspar  and  granite,  with 
equally  minute  scales  of  mica,  gives  to  us  the 
varietal  name  of  pegmatite.  According  to  the 
number  of  minerals  entering  into  our  composition, 
I  and  my  relatives  are  rouglily  classed  as  binary, 
ternary,  and  quaternary  granites.  All  this  detail 
of  structure  may  sound  very  dry  and  tedious  ;  but 
it  is  absolutely  necessary  to  go  through  with  it,  if 
my  listeners  wish  to  be  more  intimate  with  me. 

Although  I  have  not  a  distinct  recollection  of  my 
birth  (as  indeed,  who  has  ?  ),  yet  I  have  more  than 
a  suspicion  that  such  elements  as  sodn.  potash, 
lime,  Arc,  greatly  assisted  as  fluxes  in  bringing  me 
into  my  originaJ  molten  condition.  I  have  men- 
tioned the  great  number  of  relatives  which  claim 
near  or  distant  kinship  with  me,  and  I  have  now 


only  to  remark  that  their  affinity  to  mywV  has 
been  determined  aoldy  by  the  different  dreom- 
stances  attending  their  origin.  I  distinctly  and  nt- 
ter-Iy  refute  the  idea  that  the  first-formed  omst  of 
the  globe  was  a  granitic  one !  I  am  fully  per- 
soaded  it  conld  not  possibly  have  been  granite,  and 
I  will  give  you  my  reasons  by-and-by  for  this  seon- 
ingly  bold  assertion.  What  tliat  cooled  cnut  wms, 
I  doubt  if  sdenoe  will  ever  be  able  to  discover. 
But  the  fact  that  it  was  not  granite  does  not  in  the 
least  invalidate  the  tfaeoiy  Aat  every  son,  vUoet, 
and  satellite  was  so  condensed  from  n^nilans 
matter.  This  theory  must  rest  on  other  gnnmdx, 
and,  singularly  enough,  additional  facts  are  coming 
to  its  support  every  day.  We  have  not  the  sHghtest 
idea  of  what  the  primitive  rock  or  crnst  of  the 
globe  was.  The  antiquated  notion  that  it  -most 
have  been  granitic  arose  out  of  mistaken  associa- 
tions.  It  was  found  that,  however  old  might  be  ■ 
stratified  rock,  whether  containing  fossils  or  not, 
some  variety  or  another  of  granite  was  older  still. 
Hence  followed  the  hasty  deduction,  that  origimilly 
one  granitic  crust  encircled  the  fluid  matter  of  the 
interior  of  the  earth.  It  was  shown  how  snhae- 
qnent  rocks  were  themselves  formed  oat  of  the 
wear-and-tear  of  this  granite,  how  the  latter  was 
in  many  places  covered  np  by  its  own  debris,  and  how 
the  so-called  metamorjHiic  rocks  were  those  first 
formed  as  strotifled  deposits,  bat  altered  to  their 
present  appearance  through  the  intense  heat  of  the 
newly-created  seas,  along  whose  bottoms  they  had 
been  elaborated. 

All  this  is  wrong,  and  it  behoves  me  noirto 
descend  from  the  region  of  pnr«  hypothesis  to  thai 
of  pore  fact.  It  is  just  possible,  speaking  generdly 
of  all  the  varieties  of  my  family,  that  Protogint 
may  be  oldest.  This,  however,  has  never  been 
thoroughly  determined.  One  of  my  reasons  for 
believing  I  conld  not  have  required  any  very  great 
beat  to  reduce  me  to  the  molten  condition,  and  that 
in  this  process  the  agency  of  water,  as  well  as  ol 
heat,  was  necessary,  is  as  foUowa:— Many  of  the 
larger  quartz  crystals  entering  into  my  composition 
are  hollow.  Frequently  these  hollows  are  more  or 
less  filled  with  water.  Now,  it  is  a  known  fact  that 
molten  matter  at  a  white  heat  reqnirM  its  tempeni- 
turs  to  be  considerably  lowered  before  it  can  even 
evaporate  the  water  mechaiucally  niiied  with  it.  It 
has  been  recently  shown  that  crystallized  matter 
which  has  undergone  pure  igneous  fusion,  has 
usually  cavities  in  its  crystals,  not  oonlaimng  water, 
but  either  stony  matter  or  a  kind  o!  glaes,  and,  in 
many  cases,  even  a  perfect  vacmnu.  Hence  the 
conclusion  is  arrived  at  that  in  the  case  of  coarse- 
grained granite,  containing  much  quartz,  there  is 
actnally  more  proof  of  the  action  of  water  than  of 
dry,  ingneons  fusion.  It  is  more  than  probaUe, 
therefore,  that  pressure,  heat,  and  water  comlaned, 
in  the  deeply-seated  parts  of  the  earth's  crost, 
would  cause  the  rocks  to  be  reduced  to  a  kind  of 
paste,  and  that  this  paste  would  be  some  variety  of 
granite.  I  can  hard{y  enter  into  the  abstmse  details 
of  the  deductions  wluch  have  been  made  from  the 
chemical  and  microecopical  examinations  ol  myself 
and  relatives.  SnISee  it  to  say  they  resalt  in  prov- 
ing that  jyremmre,  and  this,  genendly  speaking,  of 
overlying  rocks  stratified  or  otherwise,  is  b  pre- 
liminary and  iudi.speusable  necessity  to  the  formation 
of  granite ;  that,  if  presmre  be  absent  or  leas  than 
that  required,  notwithstanding  all  the  other  re- 
quirements may  be  present — such  as  heat,  similarity 
of  mineral  ingredients,  dt. — sncb  a  resulting  igneous 
rock  would  not  be  granite !  It  might  be  a  variety 
of  porphyry,  or  basalt,  or  greenstone,  or,  if  all 
pressure  were  removed,  and  the  molten  matter 
allowed  to  cool  in  the  open  air,  simply  ordinary 
lava !  From  a  microscopical  examination  of 
various  granites,  it  has  been  shown  that  those  of 
the  Highlands  of  Scotland  indicate  their  having 
been  formed  under  no  less  a  pressure  than  36,000ft. 
of  overlying  rocks  more  than  were  the  granites  of 
Cornwall.  There  is  good  reason  for  believing  the 
latter  to  have  required  at  least  4«,000ft.  of  roek- 
pressare  ;  so,  in  that  case,  the  granites  of  the  Higl)- 
londs  must  have  been  formed  when  66,000ft.  ot 
overlying  rocks  were  piled  above  them  t 

One  is  naturally  astounded  by  the  magmttrfe  of 
these  operations,  but  I  assure  my  hearers  there  is 
little  doubt  as  to  the  general  correctnesi  of  the 
deductions.  In  this  way  the  mineralogical  oen- 
struction  of  myself  and  others  supplements  the 
teaching  of  organic  remains  as  to  the  immense 
antiquity  of  the  globe  I  Nothing  short  of  an  eternity 
of  time  would  have  sufficed  for  all  the  changes 
which  have  been  rung  upon  it.  There  is  reason  to 
believe  many  of  my  granitic  relations  are  nothing 
more  or  less  than  re-meltrd  stratified  rocks,  and 
their  enclosed  fossils  I  As  these  have  been  slowly 
depressed  or  submerged,  so  as  to  bring  the  lowest- 
seated  portions  withm  the  influence  of  the  earth's 
internal  heat,  they  have  been  first  metomorphosed 
into  a  similar  condition  to  gneiss  and  mica-sehist, 
and,  if  the  sinking  went  on,  have  passed  throocb 
this  stage  into  that  pasty  condition  which  deprived 
them  of  all  stratified  structure,  and  converted  them 
into  what  I  am  myself!  Then  succeo<led  a  reversal 
of  the  movement ;  so  that  this  granite  would  be 
thrust  slowly  upwards  with  all  the  overlying  strsta 
piled  above  it.  The  movement  went  on  nntil 
these  were  tilted  into  a  rontinuous  mountain-chain . 
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r  taigti  and  extendvo  table-lauils.  Meoutime  the 
muito  nnclciis  would  form  the  heart  of  such 
Oiintoins,  the  strata  dipping  away,  as  in  the 
imalayas. 

1  fancy  I  hear  aome  of  my  listeners  remarltiag — 
^ut  if  granite  can  onl^  bo  formed  nniler  saoh 
omense  pressnjw,  how  is  it  we  find  snch  large 
Kas  of  country  where  nothing  else  is  to  be  seen  t " 
^  the  answer  to  this  we  have  the  gist  of  the  argn- 
Mnt,  and  1  wonld  maywUiiBj  aak  the  spe^al 
ttention  uf  my  andienoe  to  it.  Let  them  aak  them- 
Rlvaswtnre  the  materials  emato  from  to  fonn  the 
Mttuieotiaii,  Cambrian,  Silariaa,  Devonian,  and,  in 
IM>rt,  all  the  other  snbseqnent  funuations  ?  They 
pnld  only  have  been  formed  out  of  the  waste  of 
Bll  older  and  already  solidified  rodu.  Each 
Ikrmation,  therefore,  represents  the  amonnt  of 
rear-aud-tear  which  went  on  dniing  the  period 
rhen  it  was  deposited.  If  there  had  been  no 
Ompensation  against  this  levelling  process,  all 
he  prominences  would  soon  have  been  worn  down 
o  a  common  level,  and  the  elaboration  of  more 
eoent  deposits  been  self-checketl.  Bat  each  sue- 
leeding  formation  shows  tbatthis  was  not  the  case, 
>at  indicates  that  the  physical  arrangements  of  our 
ilauet  have  been  much  the  same  through  sU  time 
>o  what  they  are  at  present ;  that  atmosphevieal 
ind  marine  wear*and'tear  were  counterbalanced  by 
iphearal  from  beneath ;  that  the  exterior  fores 
imanating  from  the  sun  and  resulting  iii  all  these 
ktmosplMncal  effects,  was  exactly  adjusted  by  the 
lutiva  tone  of  the  earth,  exerted  from  the  interior 
>ntwaid*L  Themtwo  have  been  in  equable  counter- 
poiso  from  the  beginning,  otherwise  the  great 
life-sekame  of  oar  globle  would  never  have  had  time 
for  its  devalopment ! 

I  faoM  I  have  buuu  umumwIuI  is  explaining  a 
great  ^Bcnlty,  and  that  my  Uatouara  now  see  the 
reason' wky  I  and  ni|irelatrve8  oona  to  the  snrface. 
It  is  bMKiwe  the  roaka  wWab  ovariay  me  at  my 
birtA'  hare  since  been  stripped^  o#  aod)  slooly  ra- 
muwJ'by  atmospiieric  agencies.  All  the  formatitma 
which  were  then  piled  above  me,  are  to  be  found  in 
stratified  rooks  of  later  date ;  therefore,  the  period 
of  my  birth  is  not  limited  to  any  particular  geological 
epoch.  I  am  found  at  the  sunace,  surrounded  by 
rooks  of  every  age,  even  including  those  of  the 
Tertiary.  Wherever  th*  pent-op  foroe  of  the  earth's 
intwior  has  thrust  us  np,  there  have  we  slowly  ele- 
vated the  rocks  lying  upon  us.  In  many  cases  this 
elevation  has  been  so  alow  that  it  has  hardly  ex- 
ceeded the  rapidity  with  which  these  overlying  rocks 
have  been  denuded  away!  Think  of  the  vast 
antiquity  of  oar  earth's  crust,  as  indicated  by  these 
facts  alone  I  Since  the  granites  of  the  Highlands 
of  Scotland  were  formed,  twelve  miles  of  over- 
Iyine[  material  must  have  been  removed  I  Where 
has  it  all  gone  to?  Ask  the  nineteen  miles  in 
vertical  thiokness  of  the  known  stratified  rocks, 
all  of  which  have  probably  been  formed  since 
the  granite  itself.  We  scarcely  need  be  afnud 
of  Tune,  when  we  have  Eternity  to  draw  upon  I — 
Hflienee  Gotnp. 
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By  a  Fellow  of  the  Royu.  Abtbonouical  Society. 
Tbb  right  ascension  of  the  boh  on  September  lat,  at 
Oreeawich  mean  noon  is  lOh.  41m.  41-3SB.,  and  Us 
dacliaation  north,  ^  16'  21'3 ";  he  is  consequently  to  the 
W.  ol  the  star  %  Leonis  (map,  ToL  X,  p.  646).  He  is  now 
appfoaAtng  the  equator;  and  at  Qm.  past  6  on  the 
morning  of  the  38rd,  crosses  it ;  when  antiram  com- 
mences. Thisi?,  of  coarse,  the  period  of  one  of  the 
equinoxes,  bo  called  from  the  approximate  equality  in 
length  of  the  day  and  night.  The  nearest  approach  to 
such  equality  will,  however,  oeonr  on  the  26th,  when  the 
day  will  be  about  12h.  Im.  long ;  and  the  length  of  the 
night  obriooaly  llh.  59m.  The  equation  of  time  to  be 
sobtraeted  (nua  that  indicated  by  any  instniraant  con- 
strueted  to  show  the  son's  meridian  paaiage,  is  on  the 
Ist  day  of  the  month,  Om.  6-l9.,  and  on  the  last 
day,  9m.  69-468. 

The  moon  enters  her  first  quarter  at  68m.  post  1  in 
the  afternoon  of  the  iind ;  is  full  about  I2m.  past  10  on 
the  night  of  the  9th  ;  enters  her  last  quarter  at  i  past 
1  ajB.  on  the  I8th ;  and  is  new  at  6h.  84m.  a.m.  on  the 
SSih.  At  noon  on  the  1st  she  is  6-6  dayi  old ;  at  the 
sane  hour  on  the  2nd,  6-6  days  old ;  and  so  on.  On 
the  afternoon  of  the  6th,  at  8  o'clock,  Ubration  will 
bring  an  additional  portion  of  her  8.W.  surface  into 
view,  and  the  same  cause  will  operate  in  rendering 
more  of  her  S.E.  region  visible  at  1  o'clock  in  the 
morning  of  the  aist.  She  will  be  in  conjunction  with 
Satom  at  lOh.  43m.  a.m.  on  the  8rd  ;  with  Jupiter  at 
9m.  past  2  in  the  early  morning  of  the  18th ;  with 
Uraaos  at  68m.  after  noon  on  the  20th  ;  with  Mars  at 
IQh.  S6m.  the  next  morning;  with  Venus  at  7h.  ISm. 
in  the  evening  of  the  28rd  ;  with  Mercury  at  8h.  11m. 
a.01.  on  the  aSlh ;  and  finally,  with  Saturn  again  at 
12m.  past  6  in  the  evening  of  the  30th.  She  wSl  have 
oocnlfed  liim  (as  will  be  mentioned  immediately)  8m. 
previously.  Three  fixed  stars  and — aawebavejostsaid— 
flatani  will  be  oecolted  this  month.  Firstly,  B.A.C. 
41448  will  disappear  at  the  moon's  dark  limb  at  8h.  7m. 
«a  the  night  of  the  4th,  and  reappear  at  her  bright 


limb  at  9h.  af  m.  On  the  13th,  P  Ceti  will  disappear 
at  the  moon's  bright  limb  at  9h.  27m.  and  re- 
appear at  her  dark  limb  6m.  afterwards.  On  the 
leth,  ■  Tauri  will  disappear  at  the  bright  limb  at 
lOh.  11m.,  reappearing  at  the  dark  limb  at  lUi.  7m. 
Lastly,  S<Unm  will  disappear  at  the  dark  limb  of  the 
moon  at  6h.  4  m.  p.m.  on  the  SOtb,  and  will  emerge 
from  behind  the  bright  Umb  at  Th.  ISm. 

Mercury  is  an  evening  star  dnring  September,  at- 
taining his  greatest  eastern  elongation  at  4h.  S8m.  in 
the  early  morning  of  the  8th.  Having  passed  this  he 
becomes  apparently  stationary  on.  the  SBd.  On  the 
16th,  at  4h.  64m.  p.m.,  he  will  be  inoenjanrtion  witia 
the  bright  star  a  (Spies)  Virginia,  He  <ienHaaiesia. 
the  constellation  Virgo  all  this  month.  He  rises  not 
long  before  ti  o'clock  in  the  morning  at  the  beginning 
of  the  month,  and  soon  after  7  at  the  end  of  it ;  setting 
at  those  periods  soon  after  7  p.m.,  and  about 
6h.  80m.  p.m.  respectively.  He  souths  on  the  1st  at 
Ih.  S3.n.  p.m.,  and  on  the  80th  at  14m.  past  noon- 
Venus  is  a  morning  star  thronghant  the  month,  rising 
on  the  1st  about  2h.  50m.  a.m.,  and  on  the  30th  about 
4h.  17m.  a.m.,  southing  at  lOh.  26m.  a.m.,  and 
lOh.  49m.  a.m.,  and  setting  abonttih.  and  6h.  20m.  p.m. 
on  those  days  respectively.  She  travels  from  Cancer 
into  Leo  during  September,  and  is  in  conjunction  with 
Begnlns  at  4h.  48m.  a.m.  on  the  14th.  She  is  in 
periheUon  at  4  in  the  afternoon  of  the  20th.  Mars  is 
idea  a  morning  star,  and  a  i  little  more  favourably 
aitoatad  for  observatiiHi  than  he  has  beaa ;  albeit  he  is 
still  an  exceedingly  minute  and  insignificant  object. 
He  riass  somewhere  about  3m.  past  1  a.m.  on  the  Ist, 
saatha  nt  8)m.  past  9  a.m.,  and  sets  about  6h.  IGm. 
pjn.  On  the  SOth  be  rises  about  Oh.  48m.  a.m.,  souths 
at.Ub.  27m.  a.m.,  and  sets  about  4h.  9m.  p.m.  He  is  in 
the  constellation  Cancer  during  the  entire  month ;  and 
in  coagnnction  vrith  ^,8  Cancri  at  8  o'clock  in  the 
altemoon  of  the  Ist.  Jnpiter  rises  on  the  1st,  abont 
lOh.  Sim.  p.m.,  and  about  8h.  58m.  p.m.  on  the  30th ; 
after  which  he  is  visible  all  night  long.  He  souths  on  the 
1st  at  6h.  51m.  a.m.  and  on  the  last  day  of  the  month 
at  Oh.  8m.  a.m.     He  still  remains  in  Gemini. 

The  visible  phenomena  of  his  satellites  dnring  the 
month  of  September  will  be  as  follows.  On  the  Ist 
day  of  the  month,  the  first  satellite  will  be  eclipsed  at 
12b.  18m.  22s.  The  sliadow  of  the  second  will  pass  on  to 
Jupiter's  disc  at  48m.  past  1  in  the  early  morning  ol 
the  2nd ;  the  first  reappear  from  behind  the  planet's 
body  at  Sh.  49m.,  and  the  shadow  of  the  second  will  pass 
off  Jupiter's  limb  at  4h.  20m. ;  Sis.  aflerwanit  (ku 
tecond  taUUiU  trtZZ  commence  iu  oum  trantit.  This,  as 
most  of  the  readers  of  this  column  are  aware,  is 
referable  to  the  relative  position  of  the  Son,  Earth, 
and  Jupiter :  in  fact,  on  the  18th  of  this  month,  just 
S7m.  before  noon,  Jupiter  will  be  in  qoadrature  with 
the  Sun ;  that  is  to  say,  a  line  drawn  from  Jupiter  to 
the  Son  will  form  a  right  angle  with  one  drawn  to  the 
sun  from  the  earth.  Any  one  who  will  make  a  diagram 
of  this  upon  a  piece  of  paper,  will  see  how  very 
obliqaely  the  sliadows  of  Jupiter's  satellites  will  falljapon 
his  disc  rehktivaly  to  our  hue  of  sight,  and  hence  how 
it  is  that  their  shadows  may  traverse  the  whole  width 
of  that  disc  before  the  moons  which  cast  them  come  on 
to  it  at  all.  On  the  night  of  the  2nd,  at  llh.  46m.,  the 
egress  of  the  shadow  of  satellite  1  will  take  place.  The 
satellite  itself  will  not  pass  off  the  disc  nntil  6m.  past 
1  the  next  morning.  Atlh.  51m.  in  the  early  morning  of 
the  4th,  the  second  satellite  will  reappear  from  occulta- 
tion.  Qn  the  nightof  the  6th,  at 46m.  after  midnight, the 
third  satellite  will  begin  to  transit  Jupiter's  disc,  and 
will  pass  off  afterwards  at  8h.  12m.  On  the  early 
morning  of  the  9th  the  first  satellite  will  be  eelipsed  at 
2h.  11m.  45fl.,  and  the  shadow  of  the  second  come  on 
to  the  planet's  limb  at  4b.  22m.  On  the  9th  the  in- 
gress of  the  shadow  of  satellite  1  will  take  place  at 
llh.  26m. ;  the  satellite  will  come  on  an  hour  and 
twenty  minutes  later.  The  shadow  will  pass  off  at 
Ih.  40m.  a.m.  on  the  10th,  and  the  moon  itself  at  Im. 
past  3.  On  the  night  of  the  10th  satellite  2  will  be 
eelipsed  at  llh.  12m.  23s.,  and  satellite  1  reappear 
from  occultation  at  18m.  after  midnight.  The  second 
satellite  will  reappear  from  eclipse  at  Ih.  41m.  27s. 
ajn,  on  the  Uth,  only  to  be  occulted  by  the  body  of 
the  planet  at  lb.  64m.  It  will  reappear  from  this 
ocenltation  at  half  past  4.  On  the  12th  the  ingress 
of  the  shadow  of  satellite  3  will  occur  at  llh.  2Sm., 
and  its  egress  at  48m.  past  1  in  the  next  morning.  An 
eclipse  of  the  first  satellite  will  take  place  at 
4h.  5m.  8b.  a.m.  on  the  16th  of  the  month.  At 
lb.  20m.  a.m.,  on  the  17th,  the  ingress  of  the  shadow  of 
the  same  satellite  will  take  place,  the  sateUite  following 
its  shadow  at  2h.  40m.  The  shadow  will  pass  off  at 
Sh.  84m.  Satellite  2  will  be  eclipsed  at  Ih.  49m.  3s. 
a.m.  on  the  18th,  and  the  first  reappear  from  occulta- 
tion at  Cm.  post  2;  the  second  will  reappear  from 
its  eclipse  at  4h.  18m.  29s.,  and  be  occulted  by 
the  pUnet  at  4h.  32m.  ajn.  At  llh.  24m,,  on  the 
night  of  the  same  day,  the  first  satellite  will  pass  off 
Jupiter's  disc.  On  the  night  of  the  19th,  the  egress  of 
the  shadow  of  satellite  2  will  occur  at  lOh.  46m. ; 
the  moon  costing  it  will  come  on  10m,  after- 
wards, and  pass  off  at  lb.  88m.  the  next  morning.  The 
ingress  of  the  shadow  of  sateUite  8  will  take  place 
at  3h.  26m.  Satellite  8  will  be  oecolted  at  lOh. 
42m.  on  the  2Srd,  and  reappear  from  occultation  at 
lb.  lOm.  the  next  morning.  The  ingress  of  the  shadow 
of  satellite  1  will  take  place  at  8h.  14m.  a.m.  on  the 
24th,  and  the  moon  itself  follow  it  at  4h.  84m.  At 
26m.  52s.  past  midn^t  on  the  24th,  the  first  satellite 
will  disappear  in  eclipse,  and  afterwards  reiqipear  from 
ocenltation  at  3h.  69m.  a.m.  on  the  25th ;  the  second 
satellite  will  be  edipaed  at  4h.  25m.  88s.  At  llh.  2m. 
at  night,  on  the  same  day,  the  first  satellite  will  begin 
to  tnusj^  Jupiter;  its  shadow  will  pass  off  at 
54m.  \m^  tile  satellite  itself  leaving  the  planet's 
limb  u  ^Jn,  past  1    the  next  monung.     On   the 


night  of  the  26th  satellite  1  will  reappear  from  occul- 
tation at  lOh.  27m.  The  shadow  of  satellite  2  will 
come  on  to  Jnpiter's  dieo  at  lOfa.  4tei.,  and  peas  oS 
again  at  lb.  20m.  the  next  morning.  Kight  minates 
afteiwarda  sateUite  2  itsdf  will  commenoe  its  transit 
and  leave  the  face  of  th*  planet  at  4h.  4m.  This  same 
moon  will  reappear  from  ooeoltation  at  11  o'clock 
on  the  night  of  the  28th.  Finally,  on  the  night  of  the 
SOth,  satellites  will  reappear  from  eelipae  at  llh. 
S6m.  82b.  ;  will  be  ooenUed  at  2h.  85m.  the  next  morn- 
ing, and  come  out  from  behind  the  planet  at  6h.  8m. ; 
while  6m.  later  the  shadow  of  BataUite  1  will  appear 
on  the  disc. 

Saturn  is  still  an  erssiing  star,  imt  most  be  looked 
for  early,  as  he  sets  between  10  and  11  at  the 
beginning  of  the  month,  and  between  8  and  0  at 
the  end  of  it.  He  is  on  the  meridian  at  6h.  43m.  in 
the  evening  of  the  lot,  aad  at  4h.  e2m.  in  the  afternoon 
of  the  SOth.  The  time  has  practically  past  for  favonr- 
ably  observing  him.  He  remains  on  tlie  confines  of 
Ophiuchus.  Uranus  is  a  morning  star,  rising  abont 
6m.  past  1  a.m.  on  the  1st,  and  about  lib.  10m. 
on  the  last  days  of  the  month  respeetiTely.  He  comes 
on  to  the  meridian  in  broad  daylight  all  through  Sep- 
tember, and  can  only  be  obeerved  dnring  the  honr  or 
two  whieh  precede  the  moniing  twiUght.  He  is 
sitoated  throagboat  Squtember  on  the  confines  of 
Gemini  and  Cancer.  Neptune  is  not  on  the  meridian 
until  88m.  past  2  on  the  night  of  the  Ist,  hot 
rises  abont  8  o'clock.  He  will  be  a  little  way  to  the 
N.  W.  of  li  Pisciom  daring  the  entire  nunth,  his  motion 
being  so  exceedingly  alow. 

Shooting  stars  are  rare  in  September.  There  is  just 
a  Bnapioien  though  of  the  existence  of  two  periodical 
ahowere— one  at  the  beginning  of  the  moatb,  tbeotiisr 
in  the  interval  between  the  18th  and  the  Sfith. 


LETTEBS  TO  THE  EDITOB. 


pnTe  do  not  hold  ourBslves  rensensible  for  the  opinions 
oi  our  correspondents.  The  Kditob  respectfully 
requests  that  all  coraraonications  should  be  drawn 
np  as  biiefiy  as  posatbla.] 


*,*  AH  eommnnications  should  be  aidrsBsed  to  the 
EoiTOR  of  the  Eholish  Mkchsnio,  81,  Tavistock- 
street,  Covent  Garden,  W.O. 


•t  Jim 


All  Cheques  and  Post  Ofilce  Orders  to  be  made  pay- 
able to  J.  PASaHOKE  Edwasds. 


"I  would  have  every  one  write  what  he  knows,  and 
as  mnch  as  he  knows,  but  no  more;  and  that  not  in 
this  only,  bat  In  all  other  subjects:  For  soch  a  person 
may  have  some  paiiioular  knowledge  and  experience  of 
the  nature  ol  such  a  person  or  such  a  fountain,  that  as 
to  otber  things,  knows  no  more  than  what  everybody 
does,  and  vet  to  keep  a  clutter  with  this  little  pittance 
of  his,  will  undertake  to  write  the  whole  body  of 
physicks:  a  vice  from  whence  great  inoonranienees 
derive  their  origiiiaL"—jr<>fitai;a<'i  Sua^t. 


',*  Xx  order  to  facilitate  reference,  correspondents 
when  speaking  of  any  Letter  previously  inserted  will 
oblige  by  mentioning  the  number  of  the  Letter,  as 
wtU  OS  the  page  on  which  it  appears. 


THE  HBRSCHEIilAN  TELESOOPE. 

[289]  Sir,— In  my  reply  to  Mr.  White  there  is  an 
error.  A  picture  in  Nichol's  "  Cyclopfsdia  of  the  Physical 
Sciences,"  deceived  me  as  to  the  arrangement  actually 
adopted  by  Herschel.  In  this  picture  the  axis  of  the 
eye-piece  is  not  directed  as  it  should  be  to  the  crntn  of 
the  specnlnm,  but  parallel  to  the  axis  of  the  tube. 
This  IS  the  arrangement  corresponding  to  the  theo- 
retically  just  way  of  making  a  Herschelian  telescope, 
the  vertex  of  the  paraboloidal  snrface  to  which  the 
mirror  belongs  falling  on  the  edge  of  the  minor  nearest 
to  the  eye-pieoe.  Herschel  in  reality  only  tilted  his 
mirror,  an  arrangement  obviously  imperfect.  But  he 
did  not  tilt  it  so  that  its  optical  axis  passed  through  the 
centre  of  the  eye- piece,  as  in  Mr.  White's  arrangement. 
Had  he  done  so,  be  would  have  had  no  field  of  view. 
He  so  tilted  the  mirror  that  its  optical  axis  hod  a  posi- 
tion mid-way  between  the  axis  of  the  tube  and  the  aris 
of  the  eye-piece  (regarded  as  an  indefinitely  long 
straight  line).  In  this  way  the  image  farmed  by  the 
mirror  was  formed  by  oblique  pencils. 

RiOHABD  A.  PBOOTOB. 


ME.  PIETH  AND   "FJl.A.8." 

[290]  Sm,— I  really  think  that  it  is  too  bad  of  Mr. 
Firth  to  oontiiiue  his  absnrd  comments  on  the  valuable 
Astronomical  Notes  by  *^F.B.A.S."  All  the  readers 
of  the  Emolish  HicBAinc  owe  a  debt  of  gratitude  to 
"  F Jt.A.S."  for  the  preparation  of  these  most  usefol 
notes.  But  we  cannot  expect  him  to  contribute  so 
much  of  his  time  for  our  advantage  if  Ub  labours  are 
to  be  continually  carped  at  by  some  iriio  seem  unable 
to  appreciate  their  value. 

Mr.  nrth's  last  letter  reminds  me  of  an  episode  is 
"  Darid  Copperfleld."  Mr.  Dick  has  been  installed  into 
apartments  somewhat  limited  in  extent,  but  sulBcient 
for  his  re^oiremente  ;  Mrs.  Cmpp,  however,  remarks 
that  "there's  not  room  to  swing  a  cat,"  to  which  Mr 
Dick  makes  the  apt  rejoinder,  that  "  he  doeant  vaat 
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THE  GATUNG  GUN. 


jnd  of  tbu  period  it  ma;  go  into  tnrpentiiie  (the  beat 
refined)  and  be  left  there  for  a  week,  and  then  it  may 
be  mounted  in  Canada  balsam  in  the  nsnal  manner. 

In  conclnsion  I  may  add  the  leaeona  of  these  opera- 
tions. 

Ist.  The  immersion  in  potash  is  to  extract  tatty 
matter.  This  should  he  borne  in  mind  when  regulating 
the  time  that  an  object  should  be  allowed  to  remain  in 
the  liquid. 

2nd.  The  inmenion  in  water  is  to  extract  the  potaih. 

8rd.  The  arranging  being  done  at  this  stage  is 
effected  easier  and  better,  and  is  not  lost  by  the  after 
immersions. 

4th.  The  immersion  in  spirit,  is,  as  before  said,  to 
•xtraet  the  last  trace  of  moisture. 

6th.  The  immersion  in  ether  is  to  extract  the  spirit, 
u  well  as  to,  by  its  permeating  qualities,  expel  any  air 
bubbles  that  may  hare  got  in  during  the  drying  and 
uranging  proeesB. 

6th  and  last.  The  turpentine  inunersian  is  to  allow 
lome  turpentine  to  take  the  place  of  some  of  the  ether, 
90  as  to  ensure  due  transparency  of  the  object  when 
immersed  in  the  balsam. 

If  "  Q.  Sea  "  follows  these  directions,  he  will  be  sure 
of  success,  eren  with  the  largest  insects ;  but  beyond 
irerything,  let  the  beginner  beware  of  haste  and  im- 
patience, for  such  irregularities  are  sure  to  end  in  dire 
punishment  in  the  shape  of  a  worthless  object. 

ACHSOIUTIC. 


THE  CATLING  GUK. 
[294]  Bib, — I  send  you  a  description,  with  engrav- 
ingB,  of  the  Qatling  gon,  or  battery,  as  it  has  been  more 
properly  called.  It  Is  the  ibTention  of  an  American 
gentleman,  and  was  first  exhibited  in  Europe  at  the 
Sxhibition  of  1867.  It  diSers  considerably  from  the 
nitrailleuse  in  construction  and  principle,  for  whereas 
he  latter  weapon  can  fire  87  shots,  either  at  once  or 
jradoolly,  and  must  then  be  loaded  afresh,  the  Oat- 
ing  gun  firee  continuously,  so  long  as  cartridges  are 
appUed,  bat  it  cannot  discharge  aU  its  barrels  at  the 
ame  instant.  In  the  mitrailleuse,  again,  the  barrels 
•re  fixed,  but  in  the  Gatling  they  reToWe.  The  weapon 
s  made  of  two  sizes — one  containing  six — the  ouier 
en  barrels,  and  according  to  size  will  discharge  from 
100  to  400  shots  per  minute.  As  many  as  1,000  rounds 
lave  been  fired  consecntiTely,  and  when  it  is  men- 
ioned  that  the  gun  is  effective  at  ranges  of  2,000  and 
1,000  yards,  some  idea  of  its  powers  may  be  readily 
ormed.  Its  main  features  are  briefly  summed  up  as 
ollows: — First,  it  has  as  many  locks  as  there  are 
larrehi,  and  aU  the  locks  revolve  with  the  barrels.  The 
ockfl  also  have,  when  the  gun  is  in  operation,  a  re- 
iprocating  motion.  The  forward  motion  of  the  locks 
laces  the  cartridges  in  the  rear  ends  of  the  barrels, 
nd  closes  the  breech  at  the  time  of  each  discharge, 
hile  the  return  movement  extracts  the  cartridge  shells 
fter  they  have  been  fired.  When  the  ten-barrel  gun 
I  being  fired,  there  are  five  cartridges  at  all  times  in 
rocess  of  loading  and  firing,  and  at  the  same  time, 
ye  of  the  shells,  after  they  have  been  fired,  are  in 
iflerent  stages  of  being  extracted.  These  several 
perations  are  continuous  when  the  gun  is  in 
peration.  In  other  words,  as  long  as  the  gun  is 
ipplied  with  cartridges  (which  is  done  by  means 
r  "  feedicases,"  in  which  they  are  transported)  the 


several  operations  of  loading,  firing,  and  extract- 
ing the  cartridge  shells  are  carried  on  automati- 
cally, uniformly,  and  continuously.  The  locks 
operate  on  a  line  with  the  axes  and  barrels,  and  ore 


iaml^ 


not  attached  to  any  part  of  the  gun,  but  as  the  gun  is 
made  to  revolve,  they  play  back  and  forth  in  the  cari- 
ties  in  which  they  work,  like  a  weaver's  shuttle,  per- 
forming their  functions  of  loading  and  firing  by  their 
impingement  on  stationary  inclined  planes  or  spiral 
projecting  surfaces.  Second,  it  can  be  loaded  or  tired 
only  when  the  barrels  are  in  motion — that  is  to  say, 
when  the  barrels,  the  inner  breech,  ftc.,  are  being  re- 
volved. Third,  it  may  justly  be  termed  a  compound 
machine  gun,  since  the  ten  barrels,  each  being  fur- 
nished with  its  own  loading  and  firing  apparatus,  form, 


as  it  were,  t<;n  guns  in  one.  This  is  a  valuable  feature, 
for  in  the  event  of  one  of  the  locks  or  barrels  becom* 
ing  impaired,  those  remaining  can  still  be  used  effec- 
tively. As  will  be  seen  from  the  engraving  I  send,  the 
cartridges  are  supplied  by  means  of  a  hopper,  or  in- 
clined trough,  and  are  of  two  kinds,  the  one  containing 
a  solid  bullet  or  rather  shot,  the  other  made  up  of 
several  shots  which  are  intended  to  "  scatter "  before 
reaching  the  object  fired  at.  The  "  solid"  cartridge  con- 
tains a  shot  of  half  a  pound  weight,  is  of  lin.  calibre, 
and  is  for  use  at  long  ranges ;  the  other  is  of  the  same 
calibre,  and  contains  IB  buckshot  and  a  terminal  ball, 
and  will  be  principally  used  against  masses  of  cavalry 
or  infantry,  or  for  short  ranges  in  generaL  The  wea^n 
bos  hitherto  been  made  of  but  two  calibres,  lin.  and  ^in., 
but  there  is  no  reason  to  doubt  that  mechanical 
ingenuity  will  go  far  beyond  this  limit. 

F.  G.  K.,  late  H.M.B.A. 


THE  UICBOSOOPE. 
[^^     Sib, — As  my  own  stock  of  books  is  somewhat 
limited,  ao^  gs  I  un  in  the  habit  of  getting  others  from 
only  four  q<  ^e  I'Ondan  libraries,  it  would  perhaps  be 


stating  too  much  were  I  to  say  that  no  work  has  ever 
been  published,  giving  such  a  vast  amount  of  interest- 
ing and  useful  information  upon  so  many  and  varied 
subjects  as  the  Enoush  Mecbakic.  If,  however, 
any  of  your  numberless  readers  with  greater  facilities 
than  myself  for  procuring  books,  and  more  time  for 
reading  them,  should  have  come  across  such  a  work, 
they  would  confer  an  infinite  favour  upon  your  corre- 
spondent by  forwarding  its  name  for  insertion  in  your 
next  issue.  There  is  not  a  number  of  the  Mechanic 
yon  have  sent  out,  from  its  commencement  to  the 
present  time,  that  I  have  not  gone  over ;  and  I  look 
forward  to  its  appearance  almost  as  anxiously  as  I  do 
for  my  daily  bread. 

Not  being  a  "  muscular  Christian,"  I  have  at  times 
thought  there  has  been  too  much  of  your  space  token  up 
by  the  bicyclists ;  and  as  my  experience  of  astronomy 
is  that  the  science  is  more  frigid  than  fascinating,  I 
may  perhaps  have  been  a  little  jealous  at  the  attentioiL 
the  telescope  has  received  in  our  journal.  1  myself 
have  a  hobby,  and  I  pity  the  man  that  has  not;, 
mine  is  the  microscope,  and  I  am  only  too  glad 
to  see  it  receiving  more  notice  in  your  pages. 
I  should  not  like  to  say  I  have  worked  at  the 
subject,  lest  it  might  imply  more  than  I  intended ;  but 
aftm  spending  many  very  pleasant  hours,  I  have  got;ta 
know  somethmg  about  it,  and  an;  experience  I  have 
gained  I  shall  be  happy  to  place  at  the  disposal  of  your 
readers, 

I  was  on  the  point  of  writing  you  a  few  lines  after 
reading  the  paper  by  E.  R.  Lankester  a  few  weeks  ago. 
for  1  do  not  agree  with  him  in  toto;  but  fearing  it  might 
be  construed  as  an  advertisement  for  certain  makers,  I 
retrained.  To  any  one  about  to  purchase  an  instra. 
ment,  let  me  give  one  word  of  adrice.  Get  an  English 
stwid.  The  demand  is  so  great,  and  the  competition 
so  active,  that,  for  the  more  moderate  priced  ones, 
nothing  is  gained  by  going  abroad.  Every  pattern  that 
has  anything  to  recommend  it  can  be  obtained  at 
home  ;  and  a  person,  by  paying  a  visit  to  the  different 
optidans  in  town,  or  writing  for  their  illustrated 
catalogues  if  in  the  country,  con  find  no  difficulty  i^ 
suiting  his  wants  and  his  pocket  at  the  same  time.  I 
know  most  of  the  English  patterns,  and  many  of  the 
continental  ones  ;  1  have  four  dififerent  instnunests  of 
my  own,  and  my  preference  is  decidedly  for  English 
stands.  They  may  perhaps  be  a  trifle  dearer,  but  they 
are  better  made,  better  finished,  and  more  satisfactory 
in  every  respect.  As  regards  objectives,  however,  I 
can  endorse  what  Mr.  L.  says,  though  at  the  same 
time  I  will  state  that  some  of  the  English  makers  have 
recently  been  revising  their  list  of  prices,  and  I  have 
seen  some  very  excellent  results  from  an  immersion, 
i  at  £4  lOs.  And  here,  I  think,  I  cannot  do  better  than 
answer  the  query  of  "  M.  J.  C,"  No.  4648,  "  What  are 
the  principle  advantages  of  immersion  objeetiveer" 
Ist.  There  is  greater  clearness,  and  better  definition  of 
the  image.  2nd.  More  light  is  transmitted  to  the  eye 
than  in  the  dry  objective.  8rd.  There  is  less  danger 
of  injuring  either  the  object  or  the  objective,  as  the 
distonoe  between  the  two  is  increased.  And  last,  but 
not  least,  they  are  cheaper.  I  have  seen  several  mag- 
nificent German  l-18ths  at  £B  13s.  (without  carriage) 
almost,  if  not  quite,  equal  to  an  English  1-lSth,  for 
which  the  maker  would  charge  twelve  guineas.  By 
introducing  a  film  of  water  between  the  object  and  ob- 
jective, sonie  of  the  rays  of  light  from  the  mirror  ar« 
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made  to  enter  the  objective,  which  would  pass  oataide 
of  it  if  air  instead  of  water  separated  the  two ;  because 
a  ray  paasing  from  a  denser  to  a  rarer  mediom,  is  re- 
fracted from  A  perpendicular ,to  the  plane  which  dirides 
them.  Again,  m  employing  very  oUtqae  light,  with  a 
hydro-olijectirev  rays  are  utilized  whioh  woald  be 
totally  redeatai'Witk  a  pneomo^objOTtim. 

Andnowfdsr  a*few  words  on  common  objeete,  and 
how  to  mout  theta.  I  dare  say  that,  like  myself,  many 
readers  et  tbe  MIuiiunio  prefer  to  do  as  miick«l.the 
work  theMnlTes  as  possible ;    I  will,  therefore,  jaat 
gire  tlia  plflm  1  nse  for  catttag  all  glasses  exactly  to  oaa 
size — fis.  Sin.  x  lin.     I  hMa  a  board,  along  ona  eida 
of  whiobto  fastened  a  stripid  wood  with  a>  aeoorately 
straigM>«lfe;  also  two  ralca,  which  am  raafaetiwiy 
less  tlHHiiBtti  andghi.  by  tlw  diatance  freoaihairedgeto 
the  cat^viKcli  tha  diamond  makes  (abont  1-Wm.\.  Tha 
glass,  which  sboold  b«  thin  flatted  crown,  i*  piMed 
on  tha  board  with  one  edge  close  to  the  ledge;  tha 
wider  nia  U  plaeed  npon  it,  also  toDohing  the  ledga, 
and  thoatka  glass  is  cat  into  strips  exaetly  Sin.  wide. 
The  stflpa  an  then  toiaad  at  rtgbt  angles,  and  with 
the  smaller  rate,  the  sUdas,  lin.  in  width,  are  eat  off. 
Care  mwt-b*  takam  that  tba  enla  are  sqnare  before 
entting,  or  tha  angkaawffl  sot  betight  angles.    Having 
got  the  gUMaas,  thia-  atttt  tUug  t*  consider  is  whether 
Uiey  are  to  be  ooT«nMrtt)hpaper,  aa>ta  hare  their  edges 
groond.    The  Inttar  jtomm  is  eoaMVhat  tedions ;  the 
sharp  ed^  may  ba  taktti'  at  on  tHa  side  of  a  grind- 
stone, and  thoa  smaotltad  by  robUng  on  a  piece  of 
emery  paper  laid  on  a  bsrd  dak  saiiace.     For  slides 
which  are  to  hare  calls  eamantedda  them,  perhaps  the 
groaud  edges  are  the  beet,  whilst*fl»object3  which  only 
require  the  addition  of  the  tbln«aaa',  it  is  perhaps  leas 
trouble  to  eorer  them  with  papar;  and  this  is  accom- 
plished in  the  following  way;— Out  a  strip  of  thin 
coloored  paper,  (in,  wida  and  Hfai.  long,  paste  one  side 
and  piacu  it  round  the  edj^of  the  glass,  snip  a  bit  from 
each  corner,  both  back  and  front,  and  then,  without 
wrinkles,  carefully  lay  it  down  on  both  sides.    Ottmr 
strips  of  stouter  coloured  paper  should  be  cut  l-lt5th 
less  all  round  than  tbe  slide,  and  a  circle  should  be  cat 
or  punched  from  the  centre ;    one  M  these  is  then 
pasted  on  the  front,  another  on  the  back,  care  being 
taken  that  the  apertures  correspond ;   when  dry  and 
labelled,  and  the  glass  in  the  centre  well  cleaned,  the 
slide  is  ready  for  the  cabinet.     For  cells,  Tulcanite 
rings  are  Tery  useful,  and  can  be  obtained  of  various 
staes.      The  bras*  button  moulds,  which  can  be  ob- 
tained    at    furnishing    drapers',    also    answer   well, 
and  ara  cheap.    To  fix  them  the  slide  should  be  pot  on 
tha  turntable,  a  ring  of  gold  size  struck  on  the  glass, 
and  after  painting  one  surface  of  the  ring  witih  the 
same  material,  it  most  be  dropped  on  the  slide,  and  a 
little  pressure  made  use  of  to  expel  the  air,  then  put 
aside  to  harden.     This  takes  some  time     it  is  well. 
therafore,  to  prepare  a  number  at  once.     I  think,  how- 
evor,  it  is  the  most  trustworthy  cement  that  can  be 
amployed.    Other  slides  should  be  prepared  with  rings 
of  gold  size,  others  with  rings  of  aspbalte  varnish  of 
different  diluneters  to  suit  the  different  sized  circles 
used  as  covers.    Being  thus  prepared,  nothing  more  is 
raqniaite  to  commence  mounting  dry  objects,  a  few  of 
whidi,  easy  to  obtain,  and  beautiful  to  contemplate,  I 
irill  now  enumerate. 

Perhaps  nothing  gives  less  trouble  in  mounting  than 
the  Bcalae  whieh  various  insects  bear  on  their  wings 
and  bodies ;  and  as  butterflies  and  moths  are  now 
abundant,  a  great  variety  may  be  secured.  Two  kinds 
of  scales  are  found  on  the  male  of  the  common  white 
batterfly,  one  of  which  bears  a  beautiful  littla  tnft  at 
the  end.  JUl  that  is  requisite  is  to  take  a  perfectly 
clean  cov«r  glass,  place  a  wing  or  portion  of  wing  npon 
it,  press  upon  it  with  the  tip  of  the  finger,  aind  im- 
meoately  a  nomber  of  the  scales  are  transferred  to 
the  glass ;  raaore  the  wing,  take  up  the  cover  with  a 
pair  of  forceps,  and  invert  it  over  a  slide  on  whioh 
one  of  the  asphalte  rings  has  been  painted ;  pat  on  a 
spring  dip,  and  if  it  does  not  adhere,  holding  it  for  a 
few  seeonds  above  the  flame  of  a  spirit-lamp  will  soften 
the  vamidi  snlftoiently  to  unite  the  two  firmly 
together.  A  small  creature  with  a  glistening  silvery 
surfaee  may  often  be  fonad  swiftly  gliding  about  on 
heairtlutODes,  or  in  cupboards,  as  well  as  in  other 
plaoeB, — this  is  the  Lepitma  aofeharina,  or  sQgar-lonse. 
It  ona  of  these  is  captored  and  stupefied  with  chloroform, 
by  gently  placing  a  cover  npon  it,  and  moving  it  about 
l^bUy,  abondanoB  of  scales  will  be  procured ;  caie 
mast  betaken  with  all  these  that  the  creature  is  not 
sqaeazed  so  as  to  make  some  of  its  jaioes  exude,  or  the 
abde  will  be  nnsightly  and  worthless.  Then  again  there 
is  a  nombar  ol  spedaa  of  apringtaila,  seme  f  oond  in  cellars 
amoBget  sawdust,  some  in  greanhooses,  in  deeaying 
wood,  bentath  the  bark  of  trees,  amongst  moss,  and  in 
many  other  places ;  and  many  of  these  are  covered 
wUh  sealee  ;  one  kind,  the  Lspidoej/rtv*  eurvieollU, 
famishes  a  scale  whioh  is  used  as  a  teat  for  the  higher 
powers.  As  they  are  small  it  is  best  to  place  a  cover 
gently  on  one,  and  by  its  stmgglsa  the  scales  will  ba 
mbbed  off,  tha  exqnisita  markings  on  which  are  almost 
oUiteratad  by  the  the  least  trace  of  moisture.  The 
wings,  legs,  and  body  of  the  goat,  Cul<x  pipiem,  are 
olothad  in  like  manner,  and  its  scales  are  beautifully 
iridasoent.  One  of  thepinnting  spiders,  the  Sslticw 
utMeut,  has  some  scales,  but  they  are  not  quite  so  easy 
to  obtain.  Hany  British  beetles,  as  the  Cwnulumid*, 
hwra  their  whole  snrtaoa  covered  with  scales  of  the 
most  reaplmdaat  coloar*.  To  mount  the  scales 
■•parstdy,  they  mat  be  sorsped  off ;  but  a  far  finer 
slid*  i«  made  by  moanting  the  whole  insect,  or  the 
wingHsovert  only  in  a  cell ;  it  is  improved  too  if  the 
cell  is  fined  with  balsam ;  but  of  this  hereafter. 

Portions  of  the  more  brightly  eoloorad  wings,  as  of 
those  of  tha  Alpine  Blue,  farm  gorgeous  objects  when 
tha  light  ia  thrown  down  on  them  from  above.  A  part 
«f  a  wing,  from  which  the  scales  have  been  removed. 


makes  a  good  transparent  object,  showing  tbe  rows  of 
pits  into  which  the  points  of  the  soales  are  inserted. 
There  is  a  moth,  tolerably  oommon,  whioh  flies  in  tbe 
twilight  near  the  ground,  called  tha  Pttropliora  ptnta- 
dactyliM,  the  wing*  of  which  are  a  ppa  now-white,  tha 
scales  are  long  and  thickly  set,  and  uMrmiiad  with  long 
oompoond  ham.  Nothing  can  be  nare  beaotif  ol  than 
this  wing,  nwanted  dry,  under  a  low  poiaar,  with  light 
thrown  daw*  apon  it-  from  a  ball's-aye  caadeaser. 
Wings  of  otharinaectav  lasanted  wkale/  form  ^mlnable 
aMiUona  to  tHMaUnet,  aa  those  of  (Ma*  p  ipUm,  where 
Vtmwmiu  aiasuiObainsettedoa  tl»peiiuwaofthe 
winga,  and.  ftaailag  a  fringe  all  round  the  edge. 
AnatlMr  wing,  that  of  the  ftyaaaJa  pkaNfaoidat,  is 
amn  tUakly  eonrad,  and  with  a-darkgnmnd  illomin- 
atioo— ae  by  the  parabola,  spat  lena,  or  LieberkiAn — 
apyaaa  almost  as  if  mad*  of  silver,  This  is  a  tiny 
inseet,  found  at  doak  caiwiiidow-pansa,  wiMre  they 
pop  aboat  in  all  direftirraai  as  if  tk*^  did  not  know 
witiare  thay  were  going.  A  laagar  inseet  than  the  pre- 
ceding, th«  CWirsepa  prrla^  f^snd  flitting  about  in 
gacteia  a»  it  ia  pstting  dusk,  haa  dear,  pide  f^aan 
wiBgs^  which  show  all  the  oujaars  of  the  rainbow 
wlWB  tha  light  falls  oa  them  in  a  certain  direetion. 
Tbeaaase  same  of  the  flnast,  bat  all  are  worth  examin- 
ing, aad  ate  vary  liltia  trouble  to  preaaive  in  thafdiy 
way. 

Next,  I  raaw  to  eome  objects  whioh  raqnii*  ai  f*D- 
tection  in  the  wa^  of  a  cell.  The  sand  from  maoy  pafts 
of  the  seiishore  oootaiaB  numbers  of  exqnisita  ftnss  of 
Foramioifera  ;  thatfMmOog's  Bay,  Oonnemai%  is  par- 
ticularly rich  ;  many  kinds  too  are  found  in  the  sand 
which  accumulates  in  diawess  in  which  sponges  aia 
k^it,  or  they  may  be  sbakaa  oat  of  sponges  when  thay 
are  new.  I  think  tha  best  way  topresaud  is  to  sprinkle  a 
littla  of  the  sand  on  a  slide,  aad  place  it  on  the 
stage,  nnder  a  law  power ;  I  tbaa  take  a  brietla, 
which  is  inserted  into  a  bit  of  sIMt,  and  just 
moistening  the  tip  tislisesa  tiM  llpa  piek  oia  those 
which  I  require.  This  is  eaay  eaoagh  if  tha  mioroscopa 
has  an  erector,  but  if  not,  a  Uttla  praatlee  is  re- 
quired, OS  the  movements  appear  in  the  oppaaite 
direction  to  that  which  you  intend.  The  centre  of  a 
cell  must  be  just  touched  with  gold  size,  the  least  film 
passible,  or  with  a  little  gnm  ;  £e  latter  soon  dries,  but 
may  be  moistened  again  by  breathing  upon  it ;  on  the 
whole  I  prefer  the  former.  As  the  different  species  are 
picked  out  they  mast  be  deposited  in  the  cell  upon  the 
adhesive  medium,  and  whan  a  sufllcient  nambar  are 
obtained  tha  edga  of  the  oall  must  be  lightly  tooched 
with  some  cement,  and  a  cover  dropped  into  its  place. 
Most  of  these  show  bast  with  a  dark  background,  and 
sometimes  a  circle  of  black  paper  is  first  stuck  at  the 
bottom  of  tha -oall,  or  acireleof  black  varnish  is  painted 
on  the  underneath  side ;  hut  this  prevents  the  use  of  the 
Lieberkubn,  spot  leaa,  or  paaabola,  and  can  only  be 
used  with  some  of  the  formt  of  reflectors,  so  that  on 
the  whole  tha  first  mentioBad  method  is  to  ba  preferred. 
From  the  same  source,  spooge  spicules  may  be  obtained, 
which  appear  as  if  mode  of  tbe  clearest  glass  spun  into 
a  variety  of  forms:  they  should  be  monntad  and  shown 
in  the  same  way  as  the  Foraminif  era. 

Again,  quite  a  cabinet  might  be  filled  with  the* various 
seeds,  most  of  which  show  to  great  perfection,  mounted 
in  the  way  last  deeoribed.  1  may  mention  a  few  of  the 
more  striking  ones :  foxglove,  poppy,  pink,  henbane, 
thomapple,  mignonette,  gentian,  pimpernel,  snap- 
dragon, tobacco,  Escholtzia,  St.  John's  wort,  ragged 
robin,  catohfly,  duckweed :  these  are  for  the  meet  part 
to  be  obtained  with  very  little  trouble. 

Another  lerias  of  dry  objects  may  be  obtained  from 
sectians  of  different  woods.  Some  amoont  of  skill  is  re- 
quired in  catting  these  suffieiently  thin,  without  any 
special  apparatus,  but  with  a  very  sharp  razor  it  may 
be  done  :  any  one,  however,  with  a  little  mechanical 
ingenuity  can  soon  make  an  instrument  far  a  few  pence 
that  will  answer  every  purpoee.  A  shaving  of  deal  from 
a  carpenter's  shop  wUl  show  the  pitted  tissue,  dis- 
tinctive of  the  Coniferie,  admirably,  bat  as  a  rule  wood 
sections  are  shown  beat  wther  mounted  in  fluid  or  in  bal- 
sam. The  dematis,  which  does  not  reqoire  cutting  so 
thin  as  most  woods,  aflbrds  onaoftbelhieatsections,  and 
shows  as  well,  if  not  better,  whan  dry.  I  need  say 
nothing  abaot  pollen,  aa  one  of  your  correspondents 
haa  alnady  maotioned  it.  Portions  of  the  treads  of 
ferns,  displaying  the  fmotiflcation,  form  biiaatitnl  and 
interesting  objects.  There  are  many  leavee,  too,  as  the 
evergreen  oak,  Dentaiski  Alfam  tptnuum,  which 
are  casaredwith  tbe  moat  exquisite  haira,  so  that  under 
condensed  light  the  leaves  appear  as  if  thickly  covered 
with  silver  stars.  Nothing  is  required  but  to  dry  the 
leaf  thoroughly  between  blotting-paper,  and  to  secure 
a  portion  in  a  shallow  cell  and  cover  itjike  the  rest  with 
thin^lass. 

I  will  mention  but  one  more  series,  and  then  eondnde. 
The  scales  of  fishes  when  thoroughly  cleaned  and  dried 
form  a  most  interesting  and  varied  collection,  some 
being  covered  with  fine  lines,  others  being  furnished 
with  sharp  and  thick-set  spines  which  give  them  quite 
a  formidable  appearance. 

I  have  not  by  any  means  got  to  the  end  of  my  subject, 
but  do  not  wish  to  encroach  too  much  on  your  space, 
which  is  very  valuable ;  but  if  what  I  have  written  meets 
with  the  approval  of  your  readers,  and  is  likely  to  be  of 
any  use,  or  if  they  would  like  to  hear  from  me  again  at 
another  time,  and  yon  will  grant  me  the  honour  of 
appearing  as  a  contributor  to  your  pages  on  micro- 
scopic matters,  I  shall  do  so  -with  the  greatest  pleasure. 
With  every  good  wish  for  your  success, 

A  FELI.OW  OF  THE  BOTZL  HiCBOBCOPICAL  SOCBTV. 

[We  shall  be  much  obliged  if  our  microsoopical 
friends  will  write  all  generic  and  spedflc  names  dearly, 
thas,C«l<z  pipieni.  By  aa  doing  they  will  save  our 
oompooitors  mnch  labour,  and  insure  Iha  aeeuraey  of 
their  oommunic  ations. — ^Ed.] 


BICYCLiE  BIDIMQ. 

[396]     Sib,— In  velocipede   riding  I  as  fias 
{by  experiment)  that  the  -verticai  trudi&sWa.. 
of  driving  than  either  the  forward  thrust  sf  « , 
or  by  hand-levers,  or    boili   combined.     W^ 
have  had  a  little  praetice,and  with  ysor  sssli:!! 
height  (as  before  mentionad),  7oawilltnAb> 
tread  to  allow  you  to  sit  nprigbt  and  plsnbf 
weight  of  your  body  alternately  on  tlu  tnc  ■ 
mudi  greater  ease  and  speed  tlian  any  ulW* 
the  weight  of  body,  when  properly  appbit 
sufficient  to  drive  alight-made  machine  %fim 
hill  on   the  common  road.     A  pntetieal  |a 
the  saddle  but  very  little  wfa«n  aafvmding  t  ■ 
qnently  ven  little  load. — the  weight  of  « 
as  the  propdUng  power  instead.     The  vast, 
not  like  (as  one  of  yonr  correapondents  ta^t 
ing  the  Monument  stairs  witb  a  half-hand^ 
bock,  bat  more  like  sitting    on   horse-hsa 
unloaded  back  and  bis  foot   io  tbe  stirra^ 
with    the    thrust    of    the     foot     is    very 
drawing  back  the  foot,  and  then  thrastia;  t 
of  itself,  harder  work,  at  leu  epieed,  thai  ti 
down  stroke,  and  with  it  thert-  ii  a  dead  n. 
tinually  on  the  machine.    As  in  moving  (ktr 
a  lever  you  must  have  whereon  to  rast  the  h> 
lever,  and  that  whereon  the    lever  rwti  atf 
double  weight  upon  it — namely,  the  world,  a 
force  applied  to  move  it ;    so  when  yon  dmt' 
thrust,    you    place    back    on     the  seat  aa  tic 
pressure;    so  in  driving  with    levari  ya jk 
pressure  on  the  machine  at  the  p4^afts#  fr  . 
besides  the  dead  weight  of    yamr  body  n  Os » 
thfe  time.    Thosa  who  drive  in  thai  ns;  sal  n- 
nwva  Uia  seat  far  from  the  driring  whads  kal  '• 
move  a  great  deal  of  the  prawsare  tnm  th»  aai . 
apply  it  properly  to  the  crank,  and  thi;  vtC  >a<a~ 
is  only  just  enough  left  to  niake  the  iams  fi 
bite  wina  foieed  against  a  hill  :  when  ca^kalf: 
little  power  required  to  drive  it  iseaiil^inJiii  !» 
can  then  ride  with  comfort,  read  the  mas,  «r^ 
your  pipe — no  joking.  S.  0.  Lmtn 


[3971     Sib,— Although  I  ant  oafHirAid^ 
simply  because  I  am  an  old  man— n?  ■>"£*•' ^ 
say,  in  behalf  of  young  men,  one  rWs  ^'•^^^f ' 
Let  me  ask,  for  what  purpoae  asrartitaasasy 
kept  7    Is  it  net,  for  the  moat  |i.'a  tsit^aas 
or  for  amasaaKnt?      Of   ooom  srt  n^*'^!''- 
The  tarmar  and  the  sddier  usass  wi\ii^  ^^^ 
horses,  but  there  are  thouaandsd  tsot.^"^ 
have  no  hope  of  ever  being  able  to  ts«|  i  ""^  ' 
whom  the  delight  of  whirling  along  oa  ^mb  Wwi 
perhaps,  even  greater  than  thsst  ol  tkoss  ^""^ 
ahorse.    I  was  astonished   and  deligMt^slal^ 
ago  at  seeing  a  man,  apparently  betaaa^kina! 
forty,  with  the  most  astoniahiag  famranl  '"^^ 
bicycle.    It  must  be  comparatiwely  easy  to  nv ' 
when  tearing  along  on  a  lerd  road,    but  thsnie"' 
I  saw  waa  moving  very  leisoraly  throagk  tht  s"' 
that  one  asually  sees  about  the  station  near  Du  <" 
ing-pUce  at  Ramsgata;    he  was  really   "atllstl 
horse,"  and  occasionally  ttopfd  to  look  absat  £- 
apparently  without  an  effort,  Ve«|ring  tha  two-*i2   i 
machine  balanced.     It  was  a  beautitol  ooa  to  led  • 
with  a  little  step  bv  whieh  to  mount :  aad.  mon» 
the  rider  had  evidently  "  ooaa*  into  tan  on.  bnasa 
his  purchaaes  being  strapped  astdy  on  tha  syi» 
know  a  young  apprentice  in  my  own    neighnwa* , 
whose  master — a  wheelwright— made  abicyda,aai: 
yoftng  fellow  goes  many  an  errand  tharaoa  t>  "I 
time,  and  when  ho  gets  a  holiday,  instead  of  I^^ 
about,  or  even  going  on  an  exearsion  by  rail.  ait£ 
his  master's  bicycle,  and  make*  pleasant  exphtJ 
about  the  country,  which  otherwise  he  couU  s^ 
and  to  places  of  interest  where  "  the  rail"  wgaH  '■ 
help  him.    If  a  little  fatigue  is  incurred,  wtsttS' 
If  you  cannot  do  everything  on   a  iMcyele  Iks' ' 
could  do  in  a  "  trap,"  what  then  ?     I  am  aslai>> 
that  more  yoang  men  do  not  get  a  bicydc    OU  • 
am,  I  think  I  mast  begin.  Sue 


HOW  TO  8KELET0HIZB  I.BAVBS. 

['298J     Sia,— Before  the    autumn 


•hould  like  to  lay  before  the  readers  of  oar  Uc 
a  method  of  making  some  beautiful  p&rlonr  cR 
which  may  form  a  pastime  for  their  winter  i^ 
although  the  materials  must  be  collected  no-w.  ^ 
leaves  are  among  the  most  beautiful  objects  i^  ^ 
and  as  they  can  be  arranged  either  in  grY>nf  f'^ 
^ass  shades,  made  into  pictures,  as  it  were.  »y 
against  the  wall,  or  placed  in  either  blank  ti>' 
albums,  they  come  within  the  moans  of  all.  and  • 
used  to  decorate  the  palace  or  th*  cottage.  Tht' 
suitable  leaves  for  the  purpose  ore  those  troa 
botanists  call  txoganou*  plants,  and  may  ba  knc* 
the  veins  of  the  leaf  branching  from  a  central  r« 
midrib  ;  those  from  endogenoua  plants  rising  froi 
base  and  curving  towards  the  apex  of  the  leaf- 
object  in  view  is  to  destroy  what  may  be  csJlM 
fleshy  part  of  the  leaf,  as  well  as  the  skin,  leaving 
the  ribs  or  veins.  The  most  successful,  and  pro' 
the  simplest,  way  to  do  this  is  to  mooarate  the  I 
in  rain-water  till  tiiey  are  decomposed.  For  thii 
pose,  when  the  leaves  are  collected  they  abon 
placed  in  an  earthenware  pan  or  a  wooden  tnb 
covered  with  rain-water,  and  allowed  to  stand  i 
sun.  In  about  a  fortnight's  time  they  should  b 
omined,  and  if  found  pulpy  and  decaying,  wiU  be 
for  skeletonizing,  for  whioh  process  aome  ear 
oamd's-hair  brush,  as  well  as  one  rather  stiff  (a  t 
bnuh  for  instance)  will  be  required.    Whaa  all  ii 
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pared,  gsstl;  float  s  leaf  on  to  a  card,  and  vith  the 
8oft  braah  carefully  remoTO  the  Bkin.  Have  read;  a 
basin  of  clean  water,  and  whun  the  ekin  of  one  ode  is 
eompletelT  remoTed,  reverse  the  card  in  the  water,  and 
slip  it  onder  the  leaf,  so  that  the  other  side  is  npper- 
most.  Bmsb  this  to  remove  the  sUn,  when  the  flesh; 
part  will  most  likely  come  with  it;  bat  if  not,  it  will 
readily  wash  out  in  the  basin  of  water.  If  particles 
of  the  green- coloured  matter  still  adhere  to  the 
skeleton,  endeavoor  to  remoTe  them  with  the  soft 
brash ;  but  it  that  is  of  no  avail,  the  hard  one  most  be 
ased.  Qieat  care  will  be  necessary  to  avoid  breaking 
the  skeleton,  and  the  hard  brash  shoald  only  be  used 
in  a  perpendicular  direetian  (a  sort  of  gentle  tapping), 
aa  any  horizontal  motion  or  ''  brushing "  action  will 
infallibly  break  the  skeleton.  Never  attempt  to  touch 
the  leaves  or  the  skeletons  in  this  state  with  the  fingers, 
as  when  they  are  soft  their  own  weight  will  often  break 
them. 

A  very  good  way  of  bleaching  the  skeletons  is  to  pre- 
pare a  Bolntion  of  chloride  of  lime,  which  most  be 
allowed  to  setUe,  and  the  clear  liquid  poured  into  a 
basin  in  which  the  skeletons  may  be  put  by  floating  them 
oS  the  card.  It  is  as  well  to  have  half  adosen  ready 
to  bleach  at  once,  as  they  require  watching,  and  if 
allowed  to  remain  in  too  long  will  fall  to  pieces.  From 
two  to  four  boors  will  generally  suffice  to  bleach  the 
skeleton  of  all  ordinary  leaves,  after  which  they  should 
be  washed  in  several  changes  of  water,  and  finally  left 
io  clean  water  for  half  an  hoar. 

After  the  leaf  has  been  sufficiently  washed  it  should 
be  floated  on  to  a  card  and  dried  as  quickly  a*  possible, 
care  being  taken  to  arrange  the  skeleton  perfectly  flat, 
and  as  near  as  possible  to  the  natural  shape.  This 
can  be  done  with  the  assistance  of  the  soft  brush. 
When  dry  the  skeleton  should  be  perfectly  white,  and 
should  be  mounted  on  dark  backgrounds,  as  blaok 
velvet  or  paper.  Well  grown  leaves  should  always  be 
chosen,  and  be  thoroughly  examined  for  flaws  before 
raaoeration.  Leaves  containing  much  tannin  eannot 
be  skeletonized  by  this  process,  but  are  generally  placed 
in  a  box  with  a  number  of  cttddis-worms,  which  eat 
away  the  fleshy  parts,  when  the  skeletons  can  be 
bleached  in  the  nsnal  way.  Holly-leaves  must  be 
placed  in  a  separate  vessel  on  account  of  their  spines, 
i^ch  would  be  apt  to  damage  other  leaves;  they  make 
beautifal  skeletons,  and  are  sufficiently  strong  to  be 
moved  with  the  fingers. 

It  is  not  necessary  to  give  a  list  of  leaves  suitable ;  but 
the  leaf  of  the  poplar,  the  apple,  the  pear,  and  the  ivy 
may  be  mentioned  as  easy  ones  to  commence  with. 
Various  seed-vessels  may  be  treated  in  a  similar 
manner  and  by  precisely  similar  means,  and  thus 
greater  variety  given  to  the  groups.  Wishing  onr 
readers  success  in  their  experiments,  I  would  remind 
them  that  what  is  worth  doing  at  all  is  worth  doing 
well,  and  that  "  a  thing  of  beauty  is  a  joy  for  ever." 
Sabbas. 

the  "phantom" wheel. 

[999]  Sib,— It  will  be  interesting  to  see  the 
promisad  illustration  of  what  is  the  "Haimonioas 
Blacksmith's  "  nation  of  a  jwrfdct  supending  wheel, 
but  pending  its  appearance  I  should  like  to  ask  year 
readers  not  to  take  for  granted  his  Msnmption  that  the 
"Phantom  "is  not  to  be  relied  apon  as  a  driving  wheel. 
Your  correspondent  falls  into  the  same  error  in  that  re- 
spect as  Mr.  BdmundTydeman,  of  Brif b(on4rom  the  fact 
that  like  that  gentleman  he  writes  without  having  seen 
or  tried  the  wheel  in  any  way.  Tour  editorial  shears 
will  I  know  remorselessly  dispose  of  whatever  I  may 
say  which  tends  to  import  an  advertisement  into  your 
general  columns,  so  I  will  simply  ask  those  who  are  in 
any  doubt  about  the  "  Phantom  "  to  await  the  long- 
promised  farther  letter  of  Mr.  Tydeman,  which  will 
now  be  written  after  an  extended  trial  of  the  wheel.  It 
will  be  recoUeoted  that  it  was  a  most  oircnmstantial 
condemnation  from  the  pen  of  that  gentleman  which 
first  impugned  its  valne. 

At  the  risk  of  anticipating  the  fertile  miggeBtiT«nesB 
of  onr  aledge-hammar  friend,  perhaps  yon  will  let  me 
point  out  that  the  mniiHg  of  the  axle  in  suspended 
wheels  (which  after  all,  is,  in  our  ease  at  least,  quite 
theoretical)  may  be  entirely  prevented  by  carrying  a 
light  steel  bar  from  one  ade  of  the  rim  to  the  o&er 
straight  through  the  middle  of  the  axle. 

J.  A.  Hays,  Secretary,  Phantom  Wheel  Co. 


[800]  Sib, — In  loaUag  over  your  jonmal  of  August 
I2th,  I  read  a  letter  upon  wheels,  signed  "Har- 
monious Blacksmith  ;"  perhaps  yon  will  allow  me  to 
correct  a  statement  in  his  letter.  He  says,  "  Sospen- 
Bi«n  wheels — i.e.,  phantom  wheels,  are  not  rigid 
enough  for  driving  porposes."  I  have  ridden  a  veloce 
with  phantom  wheels  m  and  about  Birmingham  for 
two  months,  up  hill  and  down,  often  forty  miles  in  a 
day,  without  a  slip,  asd  the  driving  wheel  is  as  firm 
now  as  when  new.  Perhaps  "H.  B."  knows  Snow- 
biU  in  the  town,  and  Soho-hill,  Hondsworth,  or  your 
readers  may.  I  ride  up  and  down  about  five  times  a 
veek,  and  the  driving  wheel  is  rigid  enongh  to  carry 
me  np  as  fast  as  my  strength  will  permit  If  the 
'  Harmonious  Blacksmith "  would  like  to  be  oon- 
rinced,  let  him  come  nud  see,  and  moke  the  trial  for 
limsel/.  I  know  ver^*  Uttle  about  science,  but  practical 
ixperienee  is  always  better  than  paper  sketch  ex- 
wrience.  j.  T.  Dawbon. 


THE  "PHANTOM  "  VELOCE— AN  ACT  OF 

JUSTICE. 

[801] — Sib, — In  "onr"  Mbchakic   for  April   the 

6th  1  published  some  strictures  upon  a  form  of  wheel 

«tented  by  the  "  Phantom  "  Company,  which  I  then 


considered  to  be  an  adoption  of  my  invention,  described 
in  Vol.  m.,  and  christened  the"  Spider  Wheel."  Some 
time  after  the  pablication  of  those  letters  I  obtained  a 
"  Phantom "  on  trial,  as  I  hinted  in  my  last  letter, 
and  it  at  once  become  evident  that  my  wheel  and  the 
company's  could  not  be  considered  one  and  the  same, 
and  that  the  latter  was  free  from  the  defects  inherent 
in  the  former. 

I  then  made  a  draft  of  a  letter  to  forward  to  these 
colamns  which  pressure  of  business  and  illness  caused 
me  to  thrust  aside.  The  letter  of  our  esteemed  friend 
the  "Harmonious  Blacksmith"  in  a  reoent  issue 
(p.  496)  again  drew  my  attaotiatt  to  the  subject,  and  I 
consider  it  nothing  more  than  an  act  of  justice  towards 
the  "  Phantom  "  company  to  state  that,  in  my  estima- 
tion, after  a  fair  trial,  their  wheel  and  veloce  can  kav« 
no  competitor,  and  I  feel  bound  to  confess  that  I  was 
simply  mistaken  in  ever  associating  the  "  Phantom  " 
with  Uie  "  Spider."  I  have  tested  mine  (I  refer  to  the 
"  Phantom  "}  in  every  conceivable  way,  and  find  that 
the  correctness  of  the  principle  is  only  equalled  by  the 
beanty  of  the  workmuiship  and  cleverness  of  the  design. 
I  should  now  be  loath  to  ride  any  other,  and  any  one 
who  will  only  take  the  trouble  to  tAoroajMy  «uu(<Ttb«ir 
pacttliarity  in  steering  will  never,  I  am  sure,  get  astride 
one  of  the  old  kind  again  if  he  can  help  it.  They 
'  certainly  do  require  a  much  larger  amount  ef  practice 
atflnt  than  the  old  kind,  bat  this  is  abundantly  com- 
pensated for  by  an  ease  and  grace  of  carriage  after- 
wards, that  cannot  be  attained  upon  others ;  and  of  all 
machines  that  one  vonld  choose  for  "  doing  "  a  long 
spin  this  is  the  one. 

Perhaps  some  may  say,  "But  how  about  theobjections 
you  raised  in  reference  to  this  form  of  wheel  in  your 
letter  of  April  15th  ?"  This  is  particularly  what  I  wish 
to  refer  to,  and  I  answer,  "  that  they  were  rea!  dt/ect$ 
in  the  original  form  devised  by  myself,  but  that  only 
the  first  and  third  can  possibly  apply  to  the  "Phantom." 
The  one  I  possess  has  been  in  use  now  for  several 
months,  principally  by  my  brotliGr,  of  4,  Pelham-squore, 
Brighton,  and  has  seen  some  very  rough  usage  teo,  bat 
the  most  scrupalous  examination  fails  to  detect  any 
flattening  at  the  spokes — of  which  by  the  bye  there  are 
upwards  of  80  in  the  front  wheel.  The  wheels,  if  turned 
round  npon  their  axis  (the  machine  being  fixed),  appear 
■till  beaatifully  true  as  at  first,  and  as  I  am  informed 
they  are  finished  by  turning  in  a  lathe,  and  the  rims 
are  made  aaeb  in  one  piece,  it  would  be  a  wonder  if 
they  were  otherwise.  So  that  my  first  and  third 
objeotians  ore  eSeetuolly  disposed  of  in  reference  to 
this  wheel.  Hy  second  objection,  grounded  on  the 
wires  being  drawn  up  "  taut,"  does  not  obtain  at  all 
here,  these  spokes  bung  quite  slorfe,  and  both  more 
numerous  and  of  much  thicker  wire  than  the  "  Spider." 
In  fact  it  seems  almost  impossible  to  fracture  them  by 
any  blow  they  are  ever  likely  to  be  subjected  to.  ISiey 
will  bend  but  not  easily  break. 

And  now  for  my  last  objection,  at  once  the  most 
serious,  and  one  tlut  was  again  dag  up  from  its  grave 
by  the  "  Harmonious  Blacksmith "  last  week — the 
unfitness  fwr  te  of  wheels  made  on  the  suspensory 
system  to  act  as  drivers  or  crank-wheels. 

This,  though  it  may  be  considered,  and  is,  a  serions 
dafect  in  very  slight  wheels  with  few  spokes,  like  the 
"  Spider,"  if  looked  at  straight  in  the  face  wUl  be  seen 
to  be  more  &aoifnl  than  real.  Given  a  wheel  teUk  a 
•tout  rim,  having  a  number  of  springs  for  spokes,  nearly 
the  same  principle  will  be  brought  into  action  here  as 
is  developed  in  the  case  of  india-rubber  tires.  At  first 
sight  it  would  seem,  from  the  way  in  which  they  flatten 
on  the  road,  that  they  would  be  only  equivalent  to  a 
number  of  flat  surfaces  filed  upon  the  peripherj-  of  the 
wheels,  and  would  thus  impede  their  motion.  We 
know  this  is  not  so ;  isdia-rubber  is  a  highly  elastio 
substance,  and  that  action  and  reaction  are  always  equal 
is  a  law  in  mechanics,  and  it  must  be  remembered  that 
precisely  -so  much  of  the  force  as  is  swallowed  np 
in  flattening  the  parts  underneath  is  given  out 
again  as  these  elastic  parts  are  successively  set 
free ;  in  other  words,  their  efforts  to  recover  their 
original  form  develop  as  much  force  as  is  required  to 
flatten  them.  So  also  is  it  in  the  ease  of  ehistic  spokes 
to  a  nsarly  rigid  tire  or  rim,  the  amount  of  energy  at 
first  absorbed  in  beading  them  is  given  out  again  by 
them  at  the  end  of  the  steoke ;  it  is,  in  fact,  only  so  much 
force  stored  np  to  be  utilised  when  the  pressore  is  about  to 
be  removed.  I  think  I  am  right  in  my  theory,  and 
believe  that  the  "  Harmonioas  Blacksmith  "  will,  upon 
further  consideration,  bear  me  out  in  this  view  of  the 
case. 

Bat  however  this  may  be,  I  find  by  actual  experi- 
ment, that  the  crank  of  my  "  Phanton  "  deflects  but 
'18  of  an  inch  with  the  whole  weight  of  the  body  upon 
it,  and  when  all  the  spokes  have  been  loosened  to  allow 
of  its  full  effect  (I  qnestion  if  any  veloce  wheel  will 
deflect  less  than  this) ;  nor  ia  this  surprising  when  we 
consider  that  to  do  this  no  less  than  thirty-two  steel 
wires,  each  8-16ths  thiek,  have  to  be  acted  apou  at 
once.  In  short,  commend  me  to  the  "  Phantom " 
veloce  for  ease,  for  speed,  and  quick  obedience  to  the 
helm.  The  sharp  onrves  which  this  velocipede  is 
capable  of  making,  vith  but  a  ilight  movtm^nt  o/  the  fork, 
peculiarly  fit  it  for  ".professional"  gyrations  and 
display.  EomiRD  M.  T.  Ttdbhak. 

[Wo  have  received  about  forty  other  letters  on  the 
"  Phantom  "  Veloce,  all  of  which  speak  highly  of  the 
machine. — Ed.] 


THE  FLUTE— XmCOURTEOUa  CORRE- 
SPONDENCE. 

[302]  Sib, — I  cannot  refrain  from  expressing  the 
regret  with  which  I  read  the  letter  of  "  F.  F.  C,"  page 
61S,  more  especially  aa  it  emanates  from  on  old  man, 
and  on«  o^g^puBe  to  be  a  musician.     There  is  some- 


thing touching  too,  in  the  mode  of  its  commencement, 
which,  if  possible,  deepens  my  regret.  Surely  less 
bitterness  and  prejudice  might  be  justly  expected  of  age. 
Many  of  your  readers  know  quite  as  mnoh  about  the 
flute  as  himself,  some  of  tkam  eridently  a  great  deal 
more,  and  the  result  of  their  knowledge  is  far  more 
agreeable  both  to  theaaelves.s>nd  others.  "  He  knows 
lUl  about  the  abortion,"  and  his  conclusion  is  wdl 
worthy  of  the  |ire::icate;  he  titnperates  the  instmment 
and  sneers  at  its  great  professors — maybe,  because  be 
was  disgusted  with  his  own  £ailare.  With  all  due  de- 
ference, I  would  submit  to  him  the  singular  value 
of  the  instmment  which  oonld  sustain  the  interest 
of  talented  mm  mdersndi  heavy  disappointment,  and 
eventually  rewud  tham  for  aaeh  thought  and  labour. 
But  I  forget;  he  writes,  "  ncMiing  shall  convince  me," 
a  blissfol  state  truly :  heart  or  brain  can  do  little  under 
such  circumstances.  A  man  with  a  smaller  stock  of 
obstinacy  than  this  might  go  through  life  and 
prove  OS  tough  a  subject  as  on  inferior  beef-steak, 
and  perhaps  quite  as  disagreeable.  I  am  ready 
to  admit  that  the  discussion  of  the  flute  may  be 
out  of  place  in  your  periodical.  1  am  not  a  young  man 
in  years  or  feelings,  and  I  have  been  associated  with 
all  ages,  classes,  tastes,  dispositions,  and  capacities  ; 
bat  I  am  free  and  gratefol  to  confess  I  never  "  chin 
efainu'd  "  with  the  double  of  "  F.  F.  C ."  I  leave  his  at- 
taok«n  "  tha  iialMUid  flute-playing,"  to  those  who  deem 
it  worth  eemmaat,  aad  tnm  to  his  uncalled  for  and  un- 
justifiable »Tr'»^'  T"  W^Tflg  up  to  ridjsnie  a  body  of 
gentlemen  who araatlsasteMUad to  thesome  courtesy 
and  consideration  as  their  fellow  men.  He  is  guilty  of 
this  in  the  opening  of  his  letter,  au^  1  must  say  it  ia 
unpardonable.  He  quotes  also  from  an  imbecile  novel  to 
strengthen  an  undignified  position.  There  is  noreproach 
in  being  a  curate ;  all  men  are,  or  ooghtto  be  curates, — 
right  honourables  and  right  reverends,  too,  are  they  in 
the  fullest  sense  if  they  be  but  faithful.  Neither  is  there 
any  harm  in  being  mild :  mild  men  and  mild  ale  are  not 
such  despicable  company  after  all,  but  sour  men  and 
sour  beer  I  —  well,  I  hand  them  over  to  those  who  like 
them.  If  "  F.  F.  C."  cannot  adorn  the  pages  of  the 
Enuubh  UEOHANia  he  can  at  least  refr^  from  gib- 
beting himself  in  th  em.  A  CLZBonux. 


[803] 


ARROWROOT. 
Sib,— May  I  ask  Mr.  G.  Davia  if  he  obtained 


the  arrowroot  of  which  he  gives  us  a  plate  (No.  106,  p. 
493)  from  the  Maranta  itself,  as  it  differs  from  what  I 
have  hitherto  token  for  the  Maranta  starch  ?  I  drew  my 
information  from  the  examination  of  two  plates  in  imo 
different  works;  both  professedly  representing  the 
appearance  of  tjrue  arrowroot  under  the  miaroactme. 
Now  the  specimens  of  starch  sold  as  arrowroot,  which 
I  have  examined,  contained  two  kinds  of  grain ;  one  I 
knew  to  be  potato-starch,  having  obtained  the  same  from 
the  potato  myself,  the  other  presented  the  same 
appearance  as  that  represented  in  the  above  men- 
tioned plates.  Potato-starch  is  said  to  be  one  of  the 
chief  adulterations  of  arrowroot.  For  these  reasons,  1 
felt  justified  in  regarding  it,  as  the  true  Maranta  arrow- 
root. All  the  other  kinds  of  starch  mentioned  in  my 
article  (No.  48,  p.  895)  I  obtained  from  the  plants  pro- 
ducing thenf.  1  have  not  been  able  to  obtain  a  piece  of 
the  arrowroot  plant  itself  as  yet.  All  are  liable  to  mis- 
takes, from  over  confidence  or  otherwise,  and  if  it  has 
fallen  to  my  lot  I  should  like  to  know  it.  May  I  suggest 
that  plates  of  magnified  objects  would  be  of  very  much 
greater  utility  if  the  real  size  of  the  object,  or  the  mag- 
nifying power  employed,  and  the  cireninstanceB  ander 
which  riewed,  were  named  ?  J.  C. 


INDUCnON  COIL. 

[804]  Sib, — Foriaedioal  purposes  I  find  the  primary 
eorrent  from  the  ordinary  "  medical  coil "  generally 
superior  to  the  intense  carrant  from  the  secondary  wire 
of  an  indaetion  coU,  and  wishing  to  oonstract  a 
medical  coil,  which  shall  be  capable,  if  possible,  of 
giving  intensity  effects,  I  shall  be  obliged  if  "  Sigma  " 
will  answer  the  following  questions  :  Can  a  Rhnmkorff 
inductian  coil  be  used  for  medical  parposes,  by  opening 
the  secondary  wire,  and  working  from  the  primary  ?  in 
other  words,  is  an  induction  coil  with  secondary  wire 
disconnected,  equal  in  every  respect  to  a  simple 
primary  sin^  coil  machine,  havingthe  same  size  core 
and  same  length  and  size  of  wire?  Does  the  tension  in- 
duced in  the  open  secondary  wire  leave  the  primary  less 
strong  in  consequence  ?  Will  the  effect  on  the  core  be 
increased  by  building  up  the  primarj/  coil,  in  the  form 
suggested  by  "  Sigma  "  in  letter  966  (p.  633)  ?  Would 
there  be  any  advi&tage  in  making  the  primary  coil  con- 
form to  an  elliptoid  (or  whatever  figure  the  magnetic 
lines  of  the  core  describe),  aad  then  the  secondary  coil 
to  a  similar  figure  of  less  cxcentricity  (which  weald 

Srobably  be  the  shape  of  the  curves  of  theprimory  in- 
action force)  ?  W.  Bf.  Cormi. 


HOW  LL.D.'s  AND  Ph.D.'s  ABB  MADE. 

[805]  Sib, — I  noticed  some  time  ago  on  inquiry  as 
to  hoik  degrees  in  art,  &c.,  were  got.  I  enclose  you 
copy  of  a  cironlor  received  by  a  friend  of  mine,  and 
which  gives  all  the  information  needed.  It  is  to  be  re- 
gretted that  there  ore  some  people  so  destitute  of 
honour  as  to  become  mediums,  whereby  these  degrees 
may  be  bought,  and  that  the  officials  of  some  of  these 
institutions  second  their  efforts,  no  doubt  for  pecuniary 
motives,  instead  of  allowing  them  to  be  earned 
honestly.  And  this,  no  doubt,  aceounta  for  the  fact 
that  many  men,  who  have  gained  these  degrees  by 
their  own  individual  efforts  in  the  fields  of  science  or 
art)  ore  so  disgusted  with  tliis  pettifoggery  as  to  have 
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ilit^cardbd  IbDm — priftrrisig  io  rinnaiu  il  plain  Mr^ 
than  to  lie  ai^SMwiated  with  a  clas^^  -^omci  ol  tlie  mt^tabf*i> 
of  which  liava  no  moTe  riplU  io  bu  ijomprised  iu  it  than 
"■  Editorjsof  iralch-peiiuy  uewn papers'^  meuti'trn-il  ln.-Iow. 

'*DGffri'Pa. — M.A.,  Pb*  D^,  *€► — inaft^^niTio  itr  pTirai^tut 
— -QaiiUrit'ti  OenUcimendeaiTnu!*  n[  procetnliut;  tii^di-'iri'fn 
in  iirtii,  Iflw^  theolofjj",  iEiE-di47iiiu.  ii^,  recoive  offi^iji 
ia^tmrlioii  and  odTicf  by  writing  to 

■*  K,B.  These  degre.t"4  autJ  diploiuis  are  xi^^^riinti'id 
honajUt^.  Onlj'  tlie  upplii.-Htiou»  of  aulhorH  and  nthi'T 
dei;id«dly  quEilJ^ed  caudiduLttJhi  will  bo  ri?plird  lit.  t^n- 
qnuUflcd  mi^n,  bti?s\  bodies  (Uid  *  Editors  of  ralth' 
p«uuy  nt  w.spaptsru,'  ueud  not tronbUs  tbfliii>iolv-t'?t tu  ttritL', 
and  t'b«ir  piTuunal  a^plioiitiouif  will  not  ba  attendee]  to." 

P.S. —  I  I'tiii  give  tbo  aiidrcris  of  this  ttiedtfttn  it  "  Am- 
iiitioaa  One"  would  like  it. 


ASH-no>:  FOR  LOCOMOTTVKS. 

[300]  Siu.— rhetitorii'udyoii  a  akttthof an  asb-box 
for  locomotives,  which  I  think  haHsomu  imp  rove  oitiutij 
upon  the  mfiLhad  in  gti-ieral  n^'. 

Fig.  1,  is  a  part  ol  aMli-bi^x  wilh  &  portion  of  sidtf 
femovod  so  aw  to  show  the  wb utter  C,  A  id  ii  t^ouncot- 
ing  rod  Jor  moviug  flrms  Ft  a^  hhown  Iq  Fig.  2.  B  is  a 
doable  arm,  tmi^isud  hduK  attached  to  the  rod  A.  and 
the  othi^r  to  Lhu  rod  D.  C  in  one  ol  the  tLhuttur:^  ^rbich 
«oinpi>fl*!  Lht^  bottom  ofayh-hox  as  tthowu  in  Kii.  2-  K 
ia  a  piece  of  bottom  for  ^ihTitter:^  to  butt  agaiu'^t  wlien 
closed.  F  in  the  arm  which  connects  tht>  roil  A  with 
the  slintlerC.  Ah  Ii',C',  ^t^■-.  ie,  show  arm*  raunL'tt- 
iug  rod,  shn tiers,  &c.j  whou  npt'ni'd. 

At  the  end  of  a.  lo*'  r.iiiniiTe  eugiue'n  wark,  when 
Ihd  fire  has  ta  be  pat  out,  in.^tea^l  of  dtoppiu^  the  Are 
into  the  a-th-boi.  and  tbon  rakinjj  it  out  as  is  now  done, 
it  can  be  dropi^ed  right  out  on  to  the  ^I'otiud  without 
any  extra  work,  and  in  cas*-  of  an  acddent  Ibci  tire  f^an 
btf  got  rid  of  altogether,  and  hO  CimjI  the  llro-bi>?t  HH>ont;r 
than  if  only  dropped  into  theash-bo^t.  Aidii-nijV, 


SHORT  ELVND. 


[ao7)  PtE,— No  ft>attm  is  pUont'tir,  in  the  most 
strict  sense  of  the  word,  unless  ever?-  wonnd  in  the 
|a,ngQago  butt  a  tieparatn  i^baTiutcr.  Mr.  Pitman 
dearly  points  out  the  (LfTerincfj  id  the  ^uuudd,  hut  as 
fioineof  thi;ni  are  verv  >iiiiular  a  hcparate  charncter  is    the  first  vnwel  isplt^eed  nearth' 


It  i:+  ob\ion^lvmoi!it  natnral  fur  evciy  hborthand  writer 
to  omit  all  nwlesw  letters,  the  object  of  bii  art  bt'ing  to 
combine  br**vity  with  cflority.  As  I  Maid  before,  I  qnitp 
agree  with  all  "W,'h"  remarki*  on  phonogmphy;  I 
!,ho uld  n ever  think  of  co mparing  a  in e rely  Ht<*noff raph i cal 
aystoin  forriejirue.'is  and  rapidity  with  aphonograpSiieal 
one.  The  letters  fl;^  as  in  iTunp.  running,  &i^.,  can 
nevi*r  rxivaT  uithont  a  prt^eeding  Towel,  ho  that  all  snrh 
words  may  he  writtf?u  either  in  the  urdinarir-  way  or  by 
UHini;  the  termination  an^,  inj?,  nnp,  niir;,  aa  the  case 
mav  be. 

the  sound  of  mnst  of  the  diphthon^-s  may  be  arc n-  ( 
rately    represented  by   the   vowels^    the  rharai-ters  of 
the  latter  may  therefore  ofUm  hv  u:.cd  for  I  he   former: 
for  the  three,  au,   oi.  «w,  whieh  cannot   be   s^n    repre- 
sentod,  a  uliort  vertical  stroke  may  Iw  used.     Knoh  words 
a^  irrnpu  fkud   U\>paTd  should,  in  the  Luwieian  tystj^m, 
'  lie  written   with  an  t,  a?(  flonnded,   instead  of  with  the 
li  diphthong  t<-\ :  wi-vrda  like  p^twure  and  hrrath  cannot  be 
I  misread  hynsin*  the  chara!*ter  for  jift  or  that  for  it  and  x 
I  in  the  former  word,  although  neither  lit  the  fXAct  smind. 
and  the  liin^jle  characfj^r  for  th  in  the  latter.  No  mistake 
I  fionld   possibly  be  maile  by  tranNpn^jnig  IMtman's  dipb- 
thonj^  eharrtcters  in  «nch  trordni   ai  nound  and  jMurn^y. 
!  With   theleft-tt  ordinary  ciUe  in  writing,  Lewis's  vowels 
ean  neiiher  hi-  misjda.'rd  nor  mistiUi'nt  because  an  each 
vowel  liflH  iidi-stinct  ehanvcter  ail  that  is  nceefl'^ary  U  to 
write  them  as  near  their  pTy[ier  position  ani  eonveuient, 
on  either  side   of  tbn  cnnHonfknt^that  is,   they  must 
only  be  written  in  the  tsatue  order  an  in  longhand  1  tbm 
no  gui'Rsing  is   rerpiired.  for  the   order    in   which  Ihey 
are  to  !'<'  read  i^  an  plain  as  that  in  which  they  are  tn 
be  written,  although  thdr  exact  position  is  iiaitu  im- 
material,  nor  i:i  it  ni  any  consequence  whether  thej  be 
thin  or  thick.     I  have  never  beard  any  one  i.omphiiu  of 
thesvstem  hying  tllegibh\  nor  have  I  found  any  ditfi- 
enlty  in  reading  it.     I  cannot  admit  Mr,  L'larkt^V  asser- 
tion'that  the  freedom  of  po^^ition  of  the  vowels  in   thin 
I  system  i's  a  "  very  promin^'nt  defect : "'  I   hi«ik   upon  it 
a^s  a  very  great  advanttij^e.     Mr,  flarke  states  tbrtt,  hy 
my  "nw'n  adsiiisnion,"  I  have  no  nuan^  of  a>;certuining 
whether   a    vowel  in   Lewiri'-i  system  should    he    rend 
befnre   or  after  a  consonant,  bci  ausn   I  wrutti   that  in 
that  sy^teut  "  it   is  not    of  the  least  conseiinetu'e   on 
which  Vide  of  tb^n  consonant  a  vowel  is  pliu*4^1,'^  Ac.     I 
admit  nothing  of  the  kind  :  the  poniliou  of  th*2  vewels 
iu  Lewis's  system   being  the  same  nith  resjw-ct  to  the 
consonants  an  in  longhand,  there  ran  be  no  difficulty  in 
reading  them  rif^htly.   In  the  word  F7nir>ir,  fitr  example. 
"  '      "       '  ""^       omuieneement  of  the 


a-i  it  i^  abiiolntelj  uecvsMry,  whrn  uritiAjr,  to  lift  the 
pen  tiricf  to  form  it^  anit  att^rlj  Iznpouihlfl  to  join  itto 
any  other  tbaTadcr,  thre«  or  four  letters  can  b« 
written  in  tha  time  orasopied  npon  it ;  this  wu  cleu-lj 
stated  iu  tny  laitt  letter.  Ijewis'ji  character  (or  H  U  tba 
E»ame  as  Pitman'^s  sieeond  for  y,  in  a  horiEontal  podtion ; 
it  i>i  always  joiaed  to  othflr  ebairbcter^.  and  cUi  Derer 
lie  mixtakon.  It  appeftra  to  me  that  tltman's  o^«t 
elukraet^irs  Utr  h  mijjht  be  mit^taken  for  combinatioiii) 
of  «i  wiilh  £h  and  r.  I  am  not  BO  foolish  as  to  believe  or 
imply  that  itny  of  Pttman^e  eharattors  ar«  nbsnrd  ot 
n»elti3ti  beeaune  Lewi>>  hiu  none  umilar.  I  qnoled 
from  Pitman'ri  Elevetiih  EditioQ  bucaus^  it  is  the 
lat/st  i  bave^  and  am  not  aware  wKat  U  the  LuL,  ar 
what  alterations  have  aince  bee-n  loada  in  the  Byii«in  ; 
t  was  not  aware  that  Pitman  Uad  so  many  gr&nuxuL- 
>gues«  or  I  should  not  have  i^tatcd  what  I  did^  Haa  ke 
anything  eorreuponding  io  LewLa'a  t^^ureii  *  Thedeuie 
eilremcl^  Useful  in  private  notts  and  in  very  qoiek 
writing;  it  is  really  uupo^ble  to  tjike  down  a  gnaJt 
many  'limension^,  dateii,  or  statistic!!  of  imy  kind  in 
the  jjnlijiarj  tlguren  when  read  nipidly.  I  bare  MB 
many  trii^d  NrvcrLtl  lime^t  and  kav^e  mysdU  of tcXi  trioA 
it,  li[n  nert^r  kj4i?w;my  unv  to  keep  np  with  tbi^fpeakar. 
Mr,.  MoMdey's  istateiu^nt  sboWTs  be  ha^  never  txied  to 
takbi  down  lit^nres  from  a  rapid  &pi.'akejr  for  fteTermJ 
minnlufi  at  a  strett^h  ;  he  woold  not  have  be«n  &bl«  to 
k^Hp  paie  with  him.  Lewia'B  figur&i  are  partu  of  tki 
Link  nary  ti  it;  arcs.  It  Ia  nbrionaly  aliorter  and  tasier  ta 
write  part^  of  the  latter  than  the  whole  of  them,  aiid 
the  power  of  join  Lug  them  \a  an  imiaen,&e  advanta^ 

A  large  number  of  persons  le&m  Bhortband  witbont 
having  any  intention  of  beej:>ming  reporters.  Tbty 
are  not,  themfore,  very  careful  to  diacover  ibe  bod 
ti>9tt'm,  but  naturally  ohtaLn  PitmonL'j,  It  bdjig  ao  well 
known  and  cbuap — Lewis's  ia  neither, 

ilr,  Moselcy  i^tates  that  by  merely  altering  in  thick- 
neri^s  a  mark  of  xiiny  tiize  and  c<<h^pe.  it  becomes  a  nw 
ebanicter.      Evidenllj  one  clmroeter  cannot  bo  m.ade 
another  by  being  varied  ia   thieiLness;  tlie  ehjirart*r 
representing  any  letter  must  remain  the  «anie  wb^it- 
ever  be  ity    thickneHS,  althon^^h  it  may  he  used  to  i*- 
preaent  another  letter  when  altertd  in  thickness;  be- 
sides, thiL-knoLieefi  are  but  comparotive.    The  thick  cha- 
raeter  of  one  write:r  is  the  thin  onuof  another,  iM>tb^, 
according  to  Mr.  MoAeltiy,   evtri  difTerttnt  Ihickneu  of 
a  mark  furm^  a  new  character;  therefore,  an  immense 
number  of  ilifTerb'Ut  characters  mnfit  be  in  usti  amcmgxt 
various  wTiti>rs.     f  notice  that  Mr.  Cldxkfl  Eitate?  be  bj 
no  meauii  admitti  the  i^lcventh  edition  of  ^'Pifman'^ 
Phonography  "  tj  he  iu  any  respwt  inlerior  to  Lowis'd 
:!,y*tcm,  and  at  the  end  of  "his  letter  be  atcuM*  mo  o( 
passing  au  aathoritative  opinion  ou  hitman's   eyaUni 
1A  ithout  liftVing  learned  it.      His  accusation  \»  granni- 
lesJ^^  fi»r  I  Qsed  to  write  Pitman's,  and  made  nisc  ol  it, 
li>nt  have  changed  it  for  Lewia^fl   to  mj    advanLta^e  ; 
wherea'i  Mr.  Clarke  knowd    nothing  of  I*ewje.'&  systenit 
and  yet    expredties   oji    aatboritaUve  opinion    on    it. 
Rather  incon-ihitent.     Had  be  known  Lewis's,  of  conrae 
he  would  have  accepted  the  ehoUenge  in  my  UstletteT, 
and  have  floored  mo  at  ouc«  if  be  t'onld*  Uufortnnat-ily 
none  of    your    correapondent.'i    know    the    Lewiaiikii 
system,  so  that,  admittiDg  for  argnment'a  sake  iiTflry- 
thing  claimed  for  Pitman's,  not  oue  can  say  Lnwis'a  i* 
not  superior.     Among  yonr  bis   defenders  of  Pitman 
every  advantttgo — real  and  uaaginari' — of  hi*  J^Tstem  i* 
w"ell  advocated  ;  Lewis  has  not  thin  good  fortnne  i  it  i& 
probable  I  ha  re  not  slated  olJ  the  salient  points  of  hia 
i^vstem.     That  it  ban  bi»«n  found  necessary  to  so  ofttin 
alter  and  improve  Pitmau^s  ti>^tem  is  complained  of  by 
many  writers  of  it  as  a  great  nuisance.    The  eMstence 
of  thia  nec-eftaitv  is  a  cleat  proo!  that  the  ayiiteni  wasi 
broajjbt  before  the  publiE  long  iMitore  it  waa  perfected  ; 
whereaii  the  present   edition— the  ninety 'sewnth — of 
Lewis's  is  the   Rame  aa  the  twentieth  of  thirty  yeiirfl 
ago,  thiH  tivstem  baring  been  matur^id    before  bein^ 
J  published.  '  In  this  edition  are  to  bw  found  the  mle^ 
1  for  joining  many  words  together,   which  rules  Pitmaji 
'  now  has,  having  adopted  them,  I  haTe  been  told^  rimcu 
that  time,     I  am  not  aware  whether  Lewi^'i  twentieth 
edition  differs  in  any  way  from  those  preceding. 

The  chief  objects  of  ihortband  arc  speedy  breiAty. 
and  legibility ;  by  using  a'a  few  charai?ters  aa  cleamoBS 
requiiv^,  and  their  thickness  being  imnuteri&l^  tha 
Hpeed  is  incr«a.sed,  und  the  mtmory  le&s  taxed-  L*wii*< 
conjiiiueta    the»v    essantialB     in     the    most    completo 


not  required  for  each  e  for  it  is  practically  f uinnd  that  letter  a.  the  fteeond  and  third  near  tht^  junction  of  the 
the  legibility  in  not  in  anv  way  injured  by  nsing  onocha-  ,  d  and  the  r  ;  the-.e  letterB  form  a  very  acute  angle,  so 
raeter  for  two  similar  i'oundn,  uncbai^/nnd  r,»h  and  i  that  the  vnwtd'i  aro  placeil  outsidi'  the  nnch',  it  being 
jft,  &e.  One  of  the  advautiiyes  claimed  for  Pitman's  imniatcrial  iin  which  side  of  tlu' eonsonants  they  are 
sjiitfm  is  that  should  the  thiik  and  thin  clmractern  he  written;  it  i^  almost  imposisiblo  to  mivke  a  uiif^tiiko.  It 
<;areleiislv  or  accidentally  lijirtplaeed  no  mkjtake  Rau  luisi  tu-en  BtaU^d  more  than  once  that  Pitman  luvrs  only 
pos« hi v  occur ;  this  calinot  lie  claimed  for  the  letter^  r  I  (hree  poaiti-ms  for  hisi  vowels,  butlhe-ie  i^irer  positions 
]ind  jr,  n  and  ng^  i  and  v,  which  have  the  i^ame  characters  '  jire  f»n  taih  t^id*;  of  the  line;  thus  there  are  i^iz  poHi- 
thin  and  thick  respectiively.  In  Lewis'«  system,  where  tinns  when  eompared  with  I-ewis'i*  system,  in  which  the 
no  two  characters  are  J^iusihiir,  minplac^ment  ol  them  vowels  Tuay  b*5  written  on  either  side  of  the  line.  Mr. 
ifiimpoBHitile.  Ah  no  loiitake  can  occur  from  the  ml-i-  i  Mo-^eley  aeknowledgey  thia.  Thia^y^^t^'m  adnotn  >pf  the 
placement  of  flnch  chftrui,  U.'r>  a^^  /  and  r,  why  not  have  I  nmii^-i'in  nf  as  mimy  vowelw  as  any  i>thev,  sim-e  the 
one  cburacler  for  both  thr=e  letters  !■  The  nundner  ol  melhod  of  representing  them  does  not  iu  any  way  affect 
characters  is  thuB  redueed,  and  the  system  a4  oncfi  be-     tliin  feature. 

comes  flimpler,  '■  W."  in  altogether  wrong  in  saying  |  The  fa<:t  of  the  majority  of  Pitman'*  prefixcii  and 
the  LewisibUi  wyhtem  is  only  as  naneh  phonetic  as  our  iifh\e-^  beinu  disjoined  from  the  word  neceasitat^a  the 
"AB  C  alphabet,  and  no  more,  for  althuiigii  Mr.  liftin:^  of  the  pen  from  the  paper,  an  evident  lorUri  of 
Lewis  writer  of  hiHS^iihtem  a*>onti  of  stenography — OH+of  time,  whirh,  iu  the  rase  of  the  afti^es,  is  avoided  by 
fonrse,  all  sysletns  of  shorthand  are,  whether  pboneUc  I  Le^i^  without  lor^s  of  cleames-.  The  difference  of 
(^r  pot— yet  one  fd  the  lirht  principles  imprea-sed  by  him  anuud  lietween  niQny  of  the  atli^ei  and  preftic^  re- 
on  a  learner  ia  neter  to  write  on  nnnecessar^'  or  mute  |  ^u-ttivHy  is  e*i1  slight  that  no  mi-itake  can  arise  from 
letter,  but  alwayw  to  write  a.  word  as  suunded,  not  an  I  u-iing  tlie  same  sifjn  for  more  than  one,  ho  that  Lewis's 
[vpelled.  Tlu4  i^  why  I  ctilkd  hisM4^ti^<ni  one  of  phono-  I  ^igns  can  fiftfely  be  nsted  for  many  more  than  thirtv- 
graphy,  or  phoi]etie»*wbuh  words  mean  "uceordinR  to  I  tiim.'.  Kveryone  must  admit  that  H  iitfi/tio  character 
BoQiid/'  sc  that  I  used  them  iu  theif  ordinary  sense,    can  occupy  less  time  in  being  formocS  thsua  a  dot,  but 


manner. 

The  hnal  sentence  of  *'Mac  D. 
prt^s.^es  our  common  ticintiment 


kdteF  doubtlesfl  ei- 


fllttKl 


DYEtNO,  Etc. 
Sir,— Many  of  ns  are  obHg«d  to  yoa  far  Jiie 


article  *'  Ou  the  Usi^-  of  Phosphates  in  l>yeiJiS"  '^^^ 
articles  I  am  Hurci  an-  much  prised  bj  thoM  connc4.-t*id 
with  calico  printing,  and  when  yoa  *:OD*iider  tliat 
10t),UiK>  mechanics  (in  the  strict  hcu»o!  the  wordl  uro 
engaged  in  this  branch  of  industry  in  Great  lirit*in, 
1  only  hope  that  1  may  have  the  pleasnr*  uf  aeaing 
more  of  them  in  yonx  valuable  journal;  <Uid*  liDCB 
the  eollapise  4>f  the  *lrri(ijfc  anJ  Foreiffn  MtckartiCt  »* 
have  onlv  vcu  to  look  to  as  the  lixponent  in  t^nr  brandi 
vt  induf>try.  Anything  new  iu  dyeing,  colour- makiug, 
or  chemical  iliscoveriea,  will  be  bailed  by  a  now  pretty 
large  eection  of  your  readers.  And  as  tbc  French  sni^ 
pa^a  US  soninchin  tiiis  particular  bnc,  I  tru&t  yoa  wiJl 
give  ns  your  aani stance,  and  put  u^  on  a  par  with  othof 
nations.  Would  one  of  your  readers  eiplain  wjiat  i* 
meant  by  an  af{r(  solution  of  phoaphate  of  lime^L^,, 
what  acid  I  ■'  .\Uo,  can  you  give  tlie  degrees  itj  Twad- 
dle's hyilromeur  oqnal  to  ^-  Baum*!;.  I  can  get  Hi* 
degrees  nl  Faiir.  eqnal  to  the  centigrado  thernJojnrtcr 
easily,  hut  cannot  fall  on  what  Waumc'a  proportion 
bears  tnj  Twaddle's  hydjometfir. 
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LTJLL'S  niPBOVED  FBICTION  CLDTCH. 


LULL'S  IMPROVED  FRICTION  CLUTCH. 

;8091  Six, — ^Tbe  oanTenienae  uid  freedom  (rom 
ick  in  the  nse  of  friction  olntehei  hara  rendered 
m  almoat  essential  to  many  kinds  of  nuchinery. 
.ny  derioes  of  this  kind  h«Te,  howerer,  proved  nn- 
istaetory  in  use,  as  the;  were  likely  to  get  ont  of 
lar,  had  in  some  instances  no  provision  for  taking 
th«  inentable  wear,  and  otherwise  proved  troable- 
ne  to  manage.  I  send  yon  from  the  8ei<ii(tjl<: 
eriemt  a  penpeetiTe  view,  nth  portions  broken  away 
show  details  of  constrnetion,  of  a  new  datch, 
ently  patented  by  Orrin  Loll,  of  Rochester,  Now 

K  is  the  shaft,  andB  a  pulley  arranged  to  revolve  on 
d  independently  of  the  shaft  when  not  olatched. 
0  is  an  annular  disc,  or  ring,  attached  to  the  inside 
the  rim  of  the  pnlley  by  aorvwa,  or  in  any  other 
sirable  manner.  D  is  aa  Interior  disc,  and  E  an 
ter  annular  disc  or  ring.  The  Use,  D,  is  made  to 
proach  and  gripe  the  fast  ring  or  disc,  0,  and  there- 
produce  the  required  tlletiott. 
The  friction  discs  D  and  E,  are  connected  with  the 
w)  F,  by  a  link  system,  F  being  keyed  to  the  shaft, 
le  triangular  plates,  O,  are  attached  to  F  1^  screws, 
d  these  plates  have  also  adjusting  scrawl,  H,  which 
ce  up  the  wear  of  the  friction  discs. 
rhe  hub,  I,  revolves  with  the  shaft,  and  is  made 
slide  thereon  by  the  forked  lever,  J.  This  lever 
9  its  fulcrum  at  K,  and  is  connected  with  the  hub 
a  band,  L,  fitting  a  groove  in  I.  The  band  L  is 
Ae  like  an  excentric  band,  in  two  parts,  and  has 
•fi  with  which  the  lever,  J,  engages. 
The  inner  friction  disc,D,is  connected  with  the  sliding 
b  through  links,  M  and  N,  the  links,  H,  being  benC 
shown ;  H  being  pivoted  to  D,  and  N  to  the  hub, 
d  the  two  being  pivoted  together  at  O.  The  outer 
ction  disc,  F,  is  connected  with  the  links,  M,  by  the 
iks,  P,  pivoted  at  both  ends.  The  links,  P,  are  placed 
an  angle  with  the  links,  H,  so  that  when  the  onter 
ds  of  the  latter  are  moved  away  from  the  shaft,  the 
ic,  D,  is  pressed  against  the  ring,  0,  drawing  it  and 
e  galley,  B,  against  the  frietion-dUc,  E,  producing 
iction  upon  both  sides  of  0,  and  thns  clutching  the 
lUey  to  which  C  is  fixed.  A  collar,  Q,  is  polled  back 
'  the  bolt,  B,  which  connects  it  with  the  disc,  D, 
lenever  the  pulley  is  released  from  the  action  of 
e  friction  dues,  and  draws  the  pnlley  away  from 
e  disc,  E,  so  that  it  revolves  without  friction,  or 
nains  at  rest,  as  the  case  may  be. 
rhe  principle  of  the  toggle-joint  is  embodied  in  the 
item  of  links,  so  that  great  purchase  is  obtained, 
d  the  motion  of  the  lever  necessary  to  dntdi  or  ra- 
ise the  pulley  is  very  slight.         WiL.  E.  Hibbet. 


)  VraAT  HEIOHT  MAT  CLOUDS  OB  EXHALA- 
TIONS ASCEND  ? 
C810]  Sn, —  In  reply  to  a  correspondent,  about 
e  snbjeet  of  the  "  Exhalations  of  ha,"  I  may  re- 
irk  to  him,  having  the  same  books  —  those  of 
law's  Boyle, — that  the  author  endeavours  by  ex- 
rimeots  to  prove  that  such  oecnrrenoes  are  only  pro- 
oed  by  refleetion,  and  in  some  meagre  way  by  re- 
iction.  Let "  B.  . .  r  "  oonsolt  Vol.  I.,  p.  427,  and  also 
>1.  L,  D.  678.  Let  him  also  refer  to  the  index  at  the 
d  of  VoL  HL,  and  refer  to  the  snbjeet  of  air,  fto. 

A  MUIXMAX. 

FREE  REED  ORGANS  r.  HARMONIUMS. 
:8U]  Sot,— I  tmst  yon  will  be  able  to  find  me 
Me  for  a  few  remarks  on  the  letter  of  Mr.  Enitace 
nton  Jones  (No.  28S),  which  appeared  under  the 
>ve  heading,  Angnst  19th.  It  appears  to  me  that 
.Jones  has  come  to  his  conclusions  on  this  subject 
her  too  hastily,  led  away  (no  donbt)  by  the  nndeni- 
e  sweetness  of  tone  and  advantages  (for  certain  I 
eposes)  of  Messn.  Uaion  d  Hamlin's  organs. 


Now  it  is  a  fast,  not  perhafM  generally  known,  but 
no  less  a  fact,  that  the  harmonium  is,  wiUi  hardly  an 
exception,  the  most  difflcnlt  instrument  to  play  well 
now  extant.  I  do  not  of  course  refer  to  the  violin  and 
instruments  of  that  class,  which  belong  to  qoite  a 
different  branch  of  the  science,  but  to  instmments  of 
its  own  species,  viz.,  the  organ,  seraphine,  Ac.  No  in- 
strument, perhaps,  of  any  class  requires  so  much 
management  to  display  it  to  advantage  as  the  harmo- 
nium. But  this  difficulty  once  overcome,  the  flnt- 
class  harmonium  affords  to  the  musician  an  almost 
endless  field  of  beauty  and  variety.  That  this  is  the 
case  will  not  be  denied  by  any  one  who  has  heard  a 
deoent  harmoninm  really  well  played. 

I  will  proceed  to  take  Mr.  Jones's  objections  MrioMai. 
In  the  first  plaoe  Mr.  Jones  says,  "  the  tone  is  of  the 
reed,  utterly  and  irretrievably  reedy."  This  donbtless 
is  the  chief  objection  to  the  harmoninm,  but  than  is 
the  greatest  difference  in  this  respect  between  one 
harmonium  and  another,  and  even  in  instmments  by 
the  same  maker  the  quality  of  tone  varies  rety  per- 
ceptibly. In  this  point  even  the  player  has  much  in 
his  power ;  for  example,  in  a  IS-stop  Alexandre  the  use 
of  the  two  16ft.  tone  stops  (the  dannette  in  the  treble, 
and  the  bourdon  in  the  Bass)  played  an  octave  higher 
than  the  music  is  written,  will  give  a  very  agreeable 
diapason  tone,  which  will  render  a  return  to  the  more 
reedy  stops  an  agreeable  variety  rather  than  not. 
Endless  an  the  pleasing  changes  thus  to  be  extracted 
from  even  the  IS-stop  Alexan^. 

Mr.  Jones's  next  objection,  viz.,  that  the  bass  over- 
powers the  treble,  is  an  nntair  one.  It  only  applies 
to  the  six-guinea  harmonium,  and  even  then  by  a 
judicious  use  of  the  upper  octaves,  and  by  carefnlly 
studying  how  te  keep  the  bass  subordinate  to  the  other 
parts,  great  perfection  of  playing  may  be  arrived  at. 
And  on  the  large  harmonium  the  division  of  the  stops 
into  treble  and  bass  renders  it  entirely  the  player's 
own  fanlt  if  he  suffers  his  right  hand  to  be  overpowered 
by  his  left.  It  is  the  almost  invariable  habit  of  the 
majority  of  lady  players  and  inferior  performers  on  the 
harmonium  to  take  the  bass  in  octaves  with  the  left 
hand,  and  let  the  right  hand  play  or  slur  over  the  other 
parts  as  best  it  may.  It  is  this  which  throws  the 
iMus  into  such  prominence,  as  the  lower  notes  on  the 
manual  of  a  six-guinea  harmoniom  are  very  powerful — 
on  many  instruments,  indeed,  inordinately  so. 

Mr.  Jones  says  that  the  slnggish  intonation  of  the 
harmonium  renders  it  osatnl  for  only  the  slowest  of 
music.  This  is  certainly  not  the  case,  as  I  have  not 
only  heard  performed  on  it  the  most  brilliant  aooompani- 
ments  to  operatic  airs  in  pnblie,  but  have  also  myself 
accompanied  many  of  the  airs  and  recitatives  in  the 
"  Creation,"  most  of  which  are  very  brilliant  indeed^  I 
have  also  witnessed  a  very  creditable  fro/tuional  per- 
formance of  "  Faust,"  in  which  some  of  the  most 
brilliant  passages  were  beautifully  executed  on  an 
ordinary  JM-stop  harmoninm.  This  will,  I  hope, 
convince  Mr.  Jones  that  he  has  condemned  the 
harmonium  too  hastily.  He  next  says  that  the  harmo- 
nium, thongh  better  for  a  church  than  the  discordant 
instruments  it  often  displaced,  is  still  very  bad,  teU 
from  the  impaeeibilit)!  of  duttn^MiaMn;  ilu  air,  and 
the  impnritu  of  Iks  tout,  tehieh  caueee  it  to  cut  through 
the  voicet,  and  drovtn  them  with  it*  buss  inetsad  of 
earporHng  them.  Mr.  Jones  must  really  not  be  angry  if 
I  ask  him,  after  this  sweeping  condemnation,  whether 
he  has  ever  heard  any  one  play  the  harmonium 
besides  the  village  schoolmaster,  or  some  fourth-rate 
lady  organist.  I  con  tell  Mr.  Jones,  from  my  awn 
experience,  both  as  a  vocalist  and  an  organist,  that  the 
ordinary  18-stop  Alexandra,  decently  played,  makes  a 
most  pleasing  and  efficient  accompaniment  for  the  most 
delicate  solo  voice.  This  is  not  merely  my  own  opinion 
unsupported  by  the  evidence  and  experience  of  others ; 
and  as  an  example  of  my  meaning  I  will  mention  a 
circumstance  which  not  lon^  ago  came  under  my  own 
notice.  A  Qgw  church  having  been  built  in  the  town 
near  which  j  »t  present  reside,  a  13-stop  Alexandre 


was  hired  for  such  time  as  should  elapse  before  an  organ 
could  be  procured.  A  young  man,  pnpS-teaeher  in  the 
school  of  that  parish,  used  to  play  upon  it.  The  music 
was  not  liked ;  th^  choir  were  drowned.  "  Bat,"  said  the 
friends  of  the  musical  genius  (for  snch  ho  was  widely 
considered),  "what  can  the  poor  fellow  do  with  a 
wretched  instrument  like  that  ?  Wait  till  we  get  an 
organ."  Well,  on  organ  was  procured,  and  the  harmo- 
nium want  back  to  the  shop  from  whence  it  came. 
Shoi-tly  afterwards  the  professional  organist  of  the 

Sarish  church  in  the  town  gave  Handel's  "Judas 
[aecabieas, "  with  the  accompaniment  of  the  harmo- 
nium and  piano.  He  accompanied  all  the  solos  himself 
on  the  harmonium.  When  the  concert  was  over,  all 
present,  among  whom  were  many  excellent  judges,  were 
unanimous  in  admiring  the  beautiful  quality  of  the 
harmonium  upon  which  the  conduotor  hod  played. 
Imagine  their  astonishment  on  learning  that  it  was  the 
identical  instrument  which  they  had  so  often  con- 
demned at  the  new  church,  and  that  it  had  not  been 
tuned  or  otherwiee  altered  eince  it*  removal  thence  t 

Now  I  wish  it  to  be  understood  that  although  I  thns 
stand  up  for  the  harmonium,  I  am  clearly  olive  to  the 
beauties  of  the  TTatviTin  organ.  To  a  person  for  whom 
the  mastery  of  the  expression  stop  has  proved  too  much 
the  American  organ  will  indeed  be  a  boon.  But  for  man^ 
purposes,  such  as  the  performance  of  the  accompani- 
ments of  operas  or  oratorios,  where  the  societies  by 
which  they  ara  performed  cannot  afford  a  full  band, 
the  HamUn  organ  will,  never,  in  its  present  form, 
supplant  the  harmonium,  for  none  but  the  largest  of 
the  former  have  sufficient  power  for  chorus  accompani- 
ments. 

Finally,  as  for  the  £100  TT«m1iii  organ  being  equal 
to  £S00  pipe-organ  and  superior  to  anything  smaller, 
I  must  say  that  that  also  is  not  true  as  a  general  affir- 
mation. I  will  not  deny  that  most  small  pipe-organs 
are  bad  and  weak,  but  then  are  others  not  so.  Forster 
A  Andrews,  of  Hull,  build  an  organ  from  £100  to  £120 
which  contains  the  dulciaua,  gamba,  flute,  principal, 
open  diapason,  and  fifteenth,  pedal  pipes  (8ft.  stopped 
bonrdon,  16ft.  tone)  and  pedal  coupler,  enclosed  in  a 
swell,  which  is  equal  in  point  of  quality  and  tone  to  any 
large  organ  I  have  ever  met  with.  The  stops  are  all 
voiced  on  equal  scale  with  those  of  the  same  name  in  a 
large  organ.  This  organ  is  superior  to  any  Hamlin 
organ  now  in  existence. 

Finally,  if  a  parson  has  thoroughly  mastered  the  ex- 
pression stop  of  a  large  harmonium,  and  is  tolerably 
skilful  at  combining  the  stops,  he  »tit  go  back  to  the 
harmonium  for  certain  purposes,  even  after  having 
tried  a  Hamlin  organ.  For  drawing-room  and  church 
purposes,  where  ladies  are  concerned,  the  latter  is  a 
charming  instrument ;  but  the  feeling  and  expression 
to  be  extracted  from  a  good  harmonium  by  a  good 
player,  by  a  skilful  use  of  the  exprassion  stop,  would 
astonish  many,  and  I  fancy  among  the  rest  Mr.  Eustace 
Hinton  Jones. 

Everything  has  its  use,  and  the  harmoninm  and  the 
American  organ  have  eaoh  their  own  special  office  to 
perform.  We  may  be  quite  awake  to  excellences  of 
the  one  withont  depredating  the  other  and  condemning 
it  as  useless.  R.  H.  NosB. 


OAS. 


[312]  Sib,— If  "  C.  D.  C."  had  ^van  information 
simply  as  to  the  means  of  cheapening  ^as,  1  should 
either  have  said  nothing  or  applauded  him,  even  if  I 
found  teaion  to  criticise  his  remarks ;  but  when  he 
took  np  a  foolish  cry  and  imputed  dishonesty,  I,  as 
blowing  the  tmth,  fdt  bound  to  protest.  It  is,  how- 
ever, quite  out  of  my  wish  to  maintain  a  discussion  in 
any  form  of  recrimination,  or  to  say  anything  with 
any  other  view  than  giving  sound  information.  Thus 
I  may  point  out  that  the  supposed  discrepancy  indi- 
cated by  "  C.  D.  C."  (p.  162),  is  only  apparent.  In 
the  process  of  condensation  certain  light-giving  ele- 
ments contained  in  the  gas  as  it  leaves  the  retorts  ara 
removed,  yet  it  is  quite  true  also,  as  I  said,  that  the 
luminous  value  is  not  affected,  because,  as  I  pointed  out 
before,  when  leaving  the  retorts  the  gas  is  of  no  use  as 
a  light-giving  agent;  to  make  it  praeticoUv  available 
the  theoretical  loss  is  necessary ;  but  the  real  point, 
and  that  which  alone  made  me  intervene,  was  the  un- 
founded soggestion  that  this  removal,  instead  of  an 
absolute  necessity  of  the  manafaoture,  was  a  dishonest 
and  wilful  lowering  of  the  value  of  the  gas. 

The  gas  raterees  have  recently  published  a  report 
discussing  these  subjects,  in  which  they  state  exactly 
what  I  did — viz.,  that  the  required  purification  involved 
of  necessity  a  reduction  I'n  Inminons  power.  If  the 
other  chemists  who  differ  from  me  as  "  C.  D.  C."  says 
on  this  point,  will  only  prove  what  they  say,  their 
fortune  is  assured,  for  "  C.  D.  C."  is  only  just  to  the 
companies  in  admitting  their  eagerness  to  adopt  any 
improvement;  the  addition,  as  to  its  being  in  their 
own  interast  and  not  in  that  of  consumers,  is  merely 
one  of  those  jaundiced  views  common  among  those 
who  see  only  public  enemies  in  the  companies. 

In  the  name  of  common  sense,  what  is  to  be  ex- 
pected ?  Are  we  to  look  tor  self-sacrifice  in  commerce, 
or  ara  we  not  to  admit  at  once,  as  intelligent  men, 
that  the  first  object  of  the  companies,  as  of  every  mer- 
chant and  every  tradesman,  is  their  profit  or  dividend  t 
The  real  point  is,  do  they  seek  to  gain  it  as  wise  trades- 
men, knowing  that  honesty  is  the  best  policy,  and  that 
what  benefits  their  customen  is  to  their  interest ;  or 
do  they  seek  it  in  the  spirit  of  the  adulterating  grocer 
who  sands  his  sugar,  Ac.  7  A  bargain  was  specially 
made  by  Act  of  Parliament,  and  if  the  companies  do 
fulfil  the  conditions  it  is  nonsense  to  complain  of 
them ;  if  they  do  not,  proM  it,  and  the  penalty  is  pro- 
vided. Now  the  companies  ore  justified  even  by  the 
worst  case  put  forth :  they  have  to  give  accordinf  to  tht 
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BEFLIES   TO   QUXBIES. 


*  Ix  their  aoswera,  CoireBpoadaiits  are  reapectfoUy 
'ostod  to  meation  in  each  instance  tho  title  ftnd 
'bor  of  the  qoeij-  asked. 


.1*^1  — Cr  AS  UETBRS.'AmoDff  vour  **  Unanswered 
'iv9  "  ii  the  above.  I  should  hare  answered  it  at 
itnr.  but  was  in  hopes  that  some  more  able  pen 
xuine  would  have  done  so.  The  following  details 
I  liope,  be  understood:— ng.  1  is  a  dry  meter,  with 


OUTLET 


e  front  taken  off;  Fig.  3  is  a  plan  of  the  same  at  the 
a  A  B ;  D  D  is  the  diaphragm,  the  face  is  of  stent  tin, 
d  the  sides  of  very  supple  loAther ;  B-  is  a  bracket, 
onected  to  same  at  tho  joints  or  hinges,  H  H ;  G  is 
3  guide  rod,  carrying  the  bracket  B ;  L,  the  lever 
ed  at  top  of  guide  rod ;  S  T,  the  stuf&ng-box,  to  pre- 
li  the  gas  getting  into  tho  top  of  meter;  T,  tangent 
regulating  meter ;  W,  toothed  wheel,  fixed  on  spindle 
mected  with  index;  S,  ipiral  screw  to  turn  W;  C-, 
ki&k  to  work  valves ;  \\  -nilvas.  I  hare  only  shown 
o  lever  and  valve  in  Fig.  1,  to  prevent  confuaioD.  C 
\  little  brass  oatob,  with  a  weight  at  one  end  to  keep 
ipright,  which  catehea  (he  tajiigent  rod  each  revolu- 
u,  and  prevents  the  motor  being  worked  backwards 
dishonest  pei;soite.  ^le  gas  goes  in  at  the  pipe 
krked  "inlet,  and  through  the  one  shown  by  the  dotted 
le  from  A,  and  enters  the  valfe  box  at  the  hole  shown 
Fig.  3.  It  then  passes  through  the  valves  into  the 
kphrogms  or  measoriug  chambers,  back  again 
rough  the  valves,  and  along  the  other  pipe,  shown  by 
tted  line  to  B.  The  inlet  and  outlet  pipes  are  carried 
>wu  tho  sides  of  the  meter  below  the  dotted  line,  bat 
ey  only  act  as  siphons  to  catch  the  condensation.  The 
apbragma  move  backwards  and  forwards  like  two  pair 
bellows,  and  aa  tho  outside  is  used  as  well  aa  the  lu- 
le.  it  thus  makes  four  measnrlng  chambers,  wliioh 
a  filled  and  employed  alternately  by  the  action  of  the 
Ives.  The  disianoe  over  which  the  diaphragms  travel 
aaob  revolution  is  regnlated  by  the  tangent  T  being 
ived  neararto  or  farther  from  the  centre  spindle  to 
ich  it  is  fixed.  The  valves  have  three  holes  or  ports ; 
t  middle  one,  markiwj  No.  3,  is  always  covered  by  the 
t  of  the  Talre,  which  is  hoUow  and  just  large  enough 
oover  two  holes  at  onoe,  which  are  then  connected. 
•  hole  that  is  uncovered  is  open  to  the  gas  coming 
m  the  inlet,  and  No.  3  is  always  open  to  the  outlet 
tc.  Nos.  1  and  S  are  oonnectcd  with  the  inside  and 
tslde  chambers,  which  are  thus  alternately  connected 
th  inlet  and  outlet.  There  Is  a  cover  to  the  valve  box, 
that  the  gas  does  not  get  into  the  ton  of  the  meter, 
d  the  crank  spindle  works  In  a  stufflng-boz,  the  same 
the  gnideroos.  The  two  marks  at  top  of  meter  are 
»  Ooverament  stamps.  They  are  put  there  because 
3  meter  cannot  be  altered  to  register  faster  or  slower, 
ceptbytaUngthetopofTaad  moving  the  tangent.— 
KX  H.  BosfasT. 

4159.]— PHOTOGBAPHT.— I  would  advise  "Young 
a»to  "  to  give  "  Newman':!  Diamond  Negative  Varnish" 
rial,  and  I  don't  think  ho  will  give  it  up.  It  requires 
■T  little  heat,  dries  a  clear  surface,  and  never  gets 
ky.  I  have  osed  it  tor  some  time,  therefore  speak 
m  experience.— John  Tebbas. 

IBOO.]— PRECIPITATINO  COCHINEAL.— The  fol- 
ixm  is  taken  from  W.  A.  fiiiller's  "  Elements  of 
inustnr,"  Vol.  III. :— '*  After  treating  the  powdered  in- 
ts  with  ether  to  remove  the  fat,  the  Insoluble  portion 
igested  with  water,  and  precipitated  as  a  purple  lead 
e  by  pfamMo  keetate.  This  most  be  well  washed, 
omposed-  by  aulphuretted  hydrogen,  and  the  filtered 
Uioa  erapontod  to  dryness  in  vacno  over  eolpbarlc 
1.  Tbtfrotnlling  body  is  of  a  purple  brown  colour,  very 
>bl«y  and  eohible  in  alcohol  or  water.  By  adding  alum 


and  ammonia  it  is  precipitated  as  a  crhaaoa  powder ; 
thealicaUna  earths  give  purple  precipitates."  Oreea 
precipitate  is  obtained  by  mixing  soluiloteof  cnprio 
sulphate  (ornltrate)  and  eodio  carbonate.  I  have  oftea 
obtained  tlUs  precipitate,  but  not  recently,  and  i  do  not 
remember  whether  it  is  dark  or  light. — Oxnauisn. 

[4991}— TREATMENT  OF  A  CHRT8ALIB.— PupM  of 
SDoh  inseota  aa  require  to  be  kept  damp  should  be  kept 
in  a  common  flower^pot  filled  with  light  earth.  In  this 
they  abottld  be  burled  abont^in.,  and  on  top  of  the  earth 
there  should  be  kept  a  rag  moistened  about  once  a  week, 
Just  sufficient  to  prevent  the  earth  becoming  dry. 
Other  kinds  do  not  require  any  partionlar  treatment. 
—A.  8.  C. 

[4242.]— INCRUSTATION  IN  BOILEK&,  .Etc.— The 
foUowiug  description  of  an  invention  for  the  prevention 
of  Inemstattcna  In  boilers,  is  extracted  from  the  Student 
and  ImMUetual  Obaerwr,  No.  XIIX.  {Febmarr,  JBBS)  .•— 
"  Amcmg  the  many  inventions  for  efhoting  this  object, 
one  by  Ur.  C.  Weightman  Harrison,  of  Cllapham  Junc- 
tion, is  simple, and  seems  to  be  foundedou  a  acientiflo 
principle.  He  snspends  in  the  boiler  a  ptate  of  metal— 
of  course  immeraed  in  the  water—wfaloii  is  connected 
with  the  metal  of  the  boiler.  Hie  boiler  forais  one  elee- 
trode,  the  suspended  plate  the  other.  The  sire  of  the 
metal  plate  is  &}  proportioned  try  thut  Dfths bailer,  th^i 
the  clectro-ch6rijLi':il  itcliun  upud  lt«  ioterior  eiurfAi^e 
shall  be  what  Ijo  liiriub  i]iksO(.'ul,  ^t  nenriy  iw;  ri^Hkl  Le 
states  that  he  fiii^lb  it  merely  ii£<t'L'^:ieu'3^,  imder  urdlnury 
circumstances,  U*  ituiiitrt  a  puljirliy  tft  the  Bbell  oT  the 
boiler,  iu  order  io  jjreveut  tbu  mlliiiiiiou  of  thtf  jjr«i:i)^»i- 
tated  matters.  .■■  'im,^ times  he  VjirStb  tlie<  ru^lhod  »■(  .-,i.  i  ■'- 
ing  out  his  in  VC'  luubf  mtj^iua  of  jaaaddJiiL-iDalL^L  ^  il 
source,  so  arra.<  '■■A  si^  to  traiidiutt  HltcrcjaUU^  i)uy'.'.,\e 
and  negiiLtivecurriuU  to tbeubdiLiiibi:  boiler, iiuilti>  Ehe 
suspended  platen  Tbid  uiTaafiffini^ut  is  fcuiii  ^f uatiy  to 
facilitate  the  p;!vJLiuUou  of  ^tvaiii/'  II  U  iJua^iblu,  kow* 
ever,  that  as  "  A  Ntin^  SabAOriber"  datu^  fn^ui  Urustti^ls 
he  would  meet  vitli  Tauuy  Jlilli^EiltxuA— leHvli^j^  rtimt  tu- 
tirely  out  of  tlit^  iiUir-^LlL^u— tbu  c:fteiit  wbcreo:  nI-jUS 
would  prevent  : m  ^df.>ptluu  hy  biui  of  thu  Above  iuveii* 
tion,  although  i  <^Jy  L^HJiuvLDoed  of  Ltm  utility.  To  obviate 
this  (assumed)  Jirticulty,  t<j  a.  a'rl^in  c\it}iiU  I  may 
mention  that  i^-jiiLujouuiji:  ij  t:ikitaulc  ui  ro-acLitig 
chemically,  to  dUsolve,  in  part,  the  Incrustation :  and 
carbonate  of  potash,  to  decompose  without  comiuetely 
dissolving  it,  loavlng.  It  must  be  admitted,  at  least  car- 
bonate of  lime  insoluble,  and  capable,  under  certain 
oireumstanoes,  of  still  forming  a  scaler — 8  .  .  .  .  B. 

[4370.]— CHEMICAL.— Tho  following  Is  taken  from 
Fownes's  "Elementary  Chemistry" :— *'^3Iagneaium  may 
be  prepared  by  reducing  with  metallic  sodium  the 
double  chloride  of  magnesiom  and  sodium,  which  is 
formed  by  dissolving  caustic  magnesia  in  hydrochloric 
aoid,  and  adding  an  equivalent  quantity  of  common  salt, 
evaporating  to  dryness,  and  f  nsmg  tho  renidue.  This 
product,  heated  with  sodium  In  a  wrought-irou  crucible, 
yields  magnesium,  which  may  be  freed  from  impurities 
by  ditiLillation.  Metallic  sodium  may  be  prepared  in 
the  laboratory  by  distilling  in  an  iron  retort  717  parts  of 
dry  sodic  carbonate,  175  parts  of  dry  charcoal,  108  parts 
of  dry  chalk.  These  materials  most  firnt  be  well 
pounded  together.  Potassium  is  prepared  in  the  same 
way  from  its  carbonate,  which  is  prepared  by  passing 
carbonic  acid  through  a  solution  of  caustio  potash."— 

OXOKIENBIS. 

[4274.]  — CUPELLING.— The  best  and  most  praotleable 
method  of  cupelling  is  to  make  a  thick  orudble  of  cal- 
cined bone-dust,  using  stale  beer  to  make  it  into  a  paste 
and  shape  it,  then  bake,  and  when  thoroughly  diy,  place 
in  a  mnxlle  furnace  4nd  thon  put  in  the  uetai.  The  bone 
dust  will  absorb  all  but  the  gold  and  silver,  which  wiU 
remain  in  the  cupel  in  the  form  of  bead.  The  gold  can 
then  be  separated  from  the  silver  by  putting  the  bead 
into  a  parting  glass  nearly  filled  with  aquafortis,  using  a 
sand  bath  with  heat,  the  gold  remaining  at  the  bottom 
perfectly  pure.  Pour  off  the  solution  (nitrate  of  silver) 
and  add  common  saltto  precipitate  It. — M.R.C.S.  (A  New 
Subscriber). 

[4275.]- TESTING  GOLD.— The  only  method  of 
testing  gold  otherwise  than  applying  pnre  nltiio  acid  to 
the  surface  (as  far  as  my  knowledge  of  the  subject  goes) 
consists  in  "cupelling  (see  answer  to  No.  4274).  The 
metal  should  be  weighed  duriug  each  stage  of  tlie  pro- 
cess.—M.R.C.S.  (A  Now  Subscriber). 

[4861.]— METHYLATED.SPIRIT.— It  is  nodoabt  true, 
as  *' A  Revenue  Officer"  says,  that  persona  have  been 
fined  for  disgnising  methylated  spirit  and  passing  it  off 
as  a  drinkable  aloohol  without  the  naphtha,  butjuoiwith- 
standing  this,  methylated  apirit  may  undoubtedly  be 
drunk  as  such  by  any  person  who  finds  the  flavour  to  his 
liking.  As  a  rale  allitne  tinctures  now  sold  in  chemists' 
shops,  are  prepared  with  the  methylated  spirit,  and 
many  of  such  tinctures  are  for  Internal  application.  II 
"  Siiellao"  desires,  I  will  give  him  the  address  of  a 
chemical  factory  where  tinctures  of  all  kinds  are  made 
from  methylated  apirH.~T.  L.  H. 

[4376.]— COD-LIVER  OIL,  to  nrevent  nausea,  should 
be  taken  floated  on  a  little  cold  water,  in  which  had 
previuualy  been  mixed  ten  to  twelve  drops  of  diluted 
phosphoric  acid,  which  has  a  tonic  effect,  and  makes 
the  oil  agree  better  with  the  stomach.  Tho  chest  should 
likewise  be  well  rubbed  night  and  morning  with  equal 
parts  of  cod-liver  oil  and  whisky,  to  bo  weU  shaken  be- 
fore applied.  The  whisky  causes  the  oil  to  strike  Into 
the  lung.  Tn  prevent  the  oil  staining  the  linen  a  piece 
of  oil  sUk  with  a  bit  of  flannel  next  the  skin  will  be  re- 
quired. My  wife  haB  tried  the  above  for  the  last  three 
months,  and  am  thankful  to  say  has  derived  much  bene- 
fit.—H.  K.  N. 

[4880.]— COLZA  OIL  is  a  general  commercial  name 
employed  in  France,  Belgium,  Ac.,  for  the  oU  manu- 
factured by  expression  from  the  seeds  of  different  species 
of  BroBticaf  and  has.there  the  same  signiflcation  as  *'  rape 
oil "  In  England.  '*'  Colza,"  kocdasiad,  means  cole  or 
cabbage  seed.  "  Oolaa  "  is  the  French  name  for  "  rape 
seed,"  says  Mr.  P.  L.  Slmmonds,  in  his  "  Dictionary  of 
Trade  Products."-- BsRHABniM. 

[44fiO.]— BATTERIES.- As  "  M.B.C.S."  desires  some 
one  else  to  answer  his  queries,  I  will  do  so,  though,  I 
think,  if  he  carefully  reads  onr  ever-obliging  friend 
"  Bigma's  "  a&ftwer,attd  aubstitutea  the  word  **  dear  "  for 
"  clear,"  it  ^^m  be  much  the  same  in  substance.  To 
qoerrfirst,  q.  geoond,  the  bichromate  Is  the  strongest, 
bot  tne  8zn«A  ^ps  In  sction  longest :  the  length  of  time 


of  oonrae  depends  oa  the  work  It  has  to  do.  Third, 
Smee*s.  Fourth,  enswerod  by  the  seooad.  Laatly,  yesy — 

[4481.]— ADIFFICULTT.— Inanswer  to  "T.  A.  Burge  '* 
(p.  502),  I  may  say  that  the  standard  barometer  is  usually 
provided  with  an  ivory  or  metal  point,  as  mentioned  by 
Tomlinson,  to  which  tho  surface  of  the  mercury  in 
the  chamber  Is  raised  or  lowered  by  means  of  the  screw 
before  reading.  In  some,  however,  the  scale  and  point 
are  moved  to  the  mercnry,  instead  of  the  mercury  to 
the  point.  This  adjustment,  far  from  being  clumsy,  is 
extremely  fine  and  aocuratcr— A.  M.  W. 

[4490.]— WELDINaOABT-STBBL.— Take  Iok.  smelts 
bine,  ioz.  rock  salt,  2os.  borrooks,  pounded  together  and 
fused  in  a  ladle  over  the  fire,  and  when  cool  reduce  to 

Eowder;  heat  the  steel  to  what  smiths  call  a  greasy 
eat ;  use  the  powder  the  same  as  sand.  The  weld  wlU 
be  much  stronger  if  veed  together  instead  of  common 
scarfed. — A  Blaoxsmith. 

[4617.]— STAINIHO  GUT  FISHING  LINES-— Out 
may  be  stained  a  pale  brown  and  favosrito  colour  by 
steeping  it  in  a  strong  dcoootion  of  warm  tea.  A  blue 
colour  may  be  given  by  steeping  in  a  weak  logwood 
deeoctlou  for  about  five  minotes,  and  riualug  afterwards 
in  alum-water.— Vzvxs  Bpsbavdoic 

[4518.1— MYROBALANS  are  dried  fmits  of  different 

sorts  of  TemUnaliat  m]rrobalan  order  or  CombTetate«e, 
Imported  from  India  for  the  use  of  dyers  and  tanners. 
— Bbbka&dzn. 

[4518.]  —  MYROBALANS  OR  MTROBALONS.— 
Under  that  name,  are  Imported  firom  India  the  dried 
fruit  (a  drupe)  of  several  Bpecios  of  Teminatia,  chiefly 
T.  Belleriea  and  T.  Chebula,  which  are  used  by  tanners 
and  in  calico-printing  for  producing  a  black  dye. — 
Saxubx.. 

[4590.1— PERCH  FIBHINO.— The  best  tine  for  perch 
flsningis  just  eomingon,  and  good  sport  should  be  had 

from  now  right  up  to  Ohrlstaias*  There  are  no  fish 
(that  I  conld  ever  mid)  nearer  London  than,  say,  Hamp- 
ton. Fish  for  them  in  deep  holes,  dark  comers,  under 
steep  banks  and  near  large  beds  of  vreeda ;  as  a  rule, 
big  fish  are  never  found  in  shallow  water.  Use  a  rod 
with  a  stout  top  and  running  tackle,  good  red  worms  or 
(for  large  fish)  minnows;  hook  the  minnows  through  the 
back  under  the  back  fin,  in  preference  to  the  lip,  as  the 
perch  seizes  the  bait  crosswaya ;  by  tbis  method,  the 
hook  is  at  once  in  his  month,  and  yon  oan  strike  im- 
mediately. The  **  paternoster  "  is  a  very  killing  way  to 
fish  for  perch,  but  I  would  not  recommend  an  amateur 
to  try  it  as  it  requires  some  con^derablo  praetioe  to  get 
into  the  way  of  using  it.— TuucxMAt.. 

[4530.]  — PEBCH  FISHING.- The  season  for  perch 
flshiiu  la  from  February  tiU  October,  during  which  long 
period  they  bite  wiUt  various  degrees  of  readiness,  at 
all  hours  of  the  day ;  a  little  mflle  on  the  water  assists 
the  an^er  somewhat.  For  small  perch  a  "  general  rod  '* 
will  sumce;  a  common  lino  with  good-sized  gut,  and  a 
No.  4  or  6  hook  baited  with  lob  worm,  grub,  or  cater- 
pillar: a  patOTnoster  lino,  armed  with  various  baits,  Is 
useful  for  an  unknown  locality;  and  perch  swim  and 
feed  at  all  depths.  For  large  perch,  a  strong  rod  line 
and  swivel  trace,  armed  with  minnow  or  gudgeon,  is 
usually  the  most  killing  bait ;  spinning  by  tail  and  gorge 
hook  is  also  suocesaful^  the  latter  espeetally  la  water 
whasv  there  are  many  weeds.  Moat  canals  or  elow- 
mmdng  streams  afford  perch  fishing. — Vitis  Spn- 
BAvnox. 

[453L]~BXTRACTINO  HONET  FROM  THE  COMB. 
— Cut  the  combs  In  a  horizontal  direction  into  small 

Siaces  and  place  them  in  a  sieve  over  an  earthen  Jar. 
'raining  may  take  two  or  three  days,  but  the  greatest 
gortion  aud  uie  best  quality  will  be  drained  off  in  a  few 
ours.  \Vhen  all  that  can  bo  got  by  draining  Is  obtained, 
the  combs  may  be  pressed  by  hand,  but  the  honey  so 
obtained  will  be  inferior  both  in  quality  and  oolour,  aa 
a  portion  of  bee-bread  would  be  pressed  through  the 
sieve.  If  an  "Amateur  Bee-keeper"  wishes  to  get 
honey  of  the  flnmt  quality,  he  must  strain  the  combs 
from  the  outside  of  the  hivea  by  themselves,  keeping 
the  first  draintngs  separate,  as  the  combs  from  the 
centre  of  the  hives  are  usually  darker  coloured,  and  the 
honey  not  so  good.  They  should  be  put  to  drain  in  a 
warm  place  near  a  fire.  The  remaining  combs  oan  be 
made  into  wax,  which  I  should  be  glad  to  explain,  if  an 
**  Amateur  Bee-keeper"  desires ;  but  he  will  find  a  great 
deal  of  very  useful  information  on  all  points  relating  to 
bee-keeping  in  No.  8  of  "  Manuals  for  the  Many,"— S.  W. 

[4534.]- STEAM  JOINT.— I  think  if  "  Schemer"  had 
a  Joint  made  like  the  one  I  send  a  sketch  of,  he  would 


find  it  answer  his  purpose  exactly,  although  I  never 
tried  it  myself.  1  Is  a  baH-jolnt,  3  a  common  stufllng 
box  and  ^jmd,  8  pipe  from  the  engine,  aud  4  pipe  from 
the  boiler.— J.  S.  S. 

[4581.]— SODA  CRTBTALS.— According  to  promise,  I 
now  beg  to  give  "  Soda  Crystal "  the  requisite  informa- 
tion respecting  the  manufacture  of  this  article  on  a  small 
scale.  The  soda  ash,  or,  as  it  is  termed,  "white  ash," 
from  which  this  article  is  made,  may  be  purchased  from 
any  of  the  alkali  manufacturers  in  suoh  quantities  as  he 
requires,  and  if  there  are  any  in  the  vicinity  in  which  he 
resides  so  much  the  better  as  regards  his  profits.  In 
addition  to  the  two  pans,  "  Soda  Crystal"  wul  require  a 
cistern  to  serve  as  a  settler.  If  he  has  nothing  better, 
let  him  get  a  large  cask  that  will  contain  about  160 
gallons,  and  let  him  provide  this  with  a  tap  Sin.  or  4in. 
above  tne  bottom,  the  use  of  which  will  be  referred  to 
further  on.  "  S.  0."  must  also  fix  one  of  the  pans  over 
a  fireplace,  and  the  other  must  be  left  uncased,  so  that 
air  may  play  all  round  it.  In  thepanover  the  fire  water 
mnst  be  put  in  to  within  6in.  of  the  top,  and  brought  to 
a  boiling  neat,  after  which  the  ash  must  be  thrown  in  In 
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gmall  gnantitiet  nntU  the  density  re»ohe»  46"  TwaddeU, 
or  thereabonU.    Owe  mnit  be  taken  when  patting  In 
the  ash  that  it  is  kept  eontlnnaUy  atlired,  eo  as  to  dl»- 
Bolve  every  particle  of  it,  fox  nnlesa  this  ia  'ttonded  to 
Bome  of  it  wiU  get  into  hard  oakes,  which  it  i«  dlffcnJt  to 
diisolve.    When  this  density  is  attained,  the  Uqald  is 
drawn  oB  into  the  setUer,  where  aU  the  eediment  soon 
falls  to  the  bottom.    In  large  manulactnring  establish- 
ments it  is  customary  to  throw  in  a  few  spadefuls  of 
bleaching  powder,  which  facilitates  the  deposit  of  the 
sediment  and  canses  the  crystals  to  be  clearer  than  they 
would  otherwise  be.    The  clarUed  liquor  is  now  drawn 
from  the  settler  by  means  of  the  tap  at  the  bottom  and 
conveyed  to  the  pan  again.    The  fire  is  urged,  and  the 
contents  of  the  pan  kept  in  a  state  of  ebnlliUon  until  the 
density  reaches  W  Twaddell.    It  is  then  allowed  to  cool 
to  about  90'Pahr.,  when  it  must  be  run  off  into  the 
crystallizing  pan,  or  it  may  be  allowed  to  orystallise  in 
the  same  pan,  but  in  this  case  the  crystals  will  take  a 
longer  time  before  they  begin  to  form,  on  account  of  the 
heat  in  the  sarroundlng  brickwork.    Iron  rods  must  be 
laid  across  the  pan,  and  ]uit  beneath  the  surface,  on 
poTpose  to  support  the  crust  which  forms  on  the  top, 
and  to  wbieh  a  quantity  of  purer  crystals  attaches.    The 
crystals  will  very  soon  begin  to  form  themselves,  and 
wul  continue  to  grow  nniil  the  density  gets  too  low. 
When  completely  crystallised,  the   liquor,    which   is 
termed  mouer-Uquor,  is  siphoned  off,  and  the  crystals 
allowed  to  drain,  after  which  they  may  be  cut  out  with 
chisels  and  stored  in  a  dry  place  ready  for  sale.    The 
time  occupied  in  the  formation  of  a  crop  of  crystals 
Tariesaocording  to  the  state  of  the  weather:  in  winter, 
or  very  cold  weather,  it  takes  about  six  days,  whereas  in 
summer  it  will  require  eight  or  nine  days.    The  quantity 
of  crystals  obtained  will  be  above  double  the  weight  of 
ash  used.    The  mother  liquor  may  be  used  again  In 
making  a  further  quantity  instead  of  fresh  water.  "  8.  C." 
must  not  expect   very  large  profits   from   the  small 
quantity  that  he  will  be  able  to  produce,  but  still  I  have 
proved  by  experience  that  as  small  a  quantity  as  icwt. 
of  crystals  can  he  made  (or  less  than  they  can  be  bought 
from   the  manufacturers,  calculating  at  the  rate  per 
ton.  If  "  S.  0."  will  take  particular  notice  of  the  quantity 
of  soda  a^h  he  uses  the  first  time  to  bring  a  certain 
number  of  gallons  of  water  to  the  requisite  density,  he 
will  have  no  need  to  use  any  of  Twaddell's  hydrometers 
at  all ;  to  ascertain  when  the  liquor  is  boiled  up  to  its 
cyitallizing  density,   viz.   M°,  let  him  take  a  small 
quantity  lu  a  ladle  or  cup,  and  blow  on  it  with  his 
mouth,  when,  if  it  forms  a  scum  on  the  surface  he  may 
concludo  that  it  is  boiled  enough.    I  trust  that  I  have 
given  the  information  sufBciently  clear  to  be  understood 
by  "  8.  C."  if  not  let  him  ask  again  for  what  is  deficient.— 

J.  ROSKSIJ.. 

[4682.]— TELESCOPIC,  Etc.— In  reply  to  "H.  A.  C," 
it  cannot  fairly  be  considered  good  work  tor  an 
8|in.  silvered  glass  reflecting  telescope  to  render  the 
satellites  of  Jupiter  visible  In  sunshiae.  One  of  the 
satellites,  the  8rd,  has  been  seen  with  onlySln.  aperture, 
SO  minutes  before  sunset,  by  Mr.  0.  Orover.  I  have  very 
frequently  observed  the  satellites  before  stmset  with  a 
4iiu.  O.  a.,  and  have  no  doubt  that  the  Srd  could  be  seen 
throughout  on  entire  day  with  Sin.  of  Aperture.  Let 
your  correspondent  turn  his  telescope  on  7^  Andlomcda 
and  if  he  sees  the  components  fairly  divided  he  may  be 
sure  that  his  telescope  is  a  very  excelleat   one.- 

HXSPERVB. 

[4Ml.>--EMBROIDERINO  MACHINE.— The  ma- 
chine which  I  think  will  suit  "  A  Braider  "  and  reeoof 
DMDd  him  to  see  is  the  "  Eicehuor,"  Whight  A  Maan, 
143,  Uolhom-hill,  price  from  £6  68.  It  makes  the  doable 
chain  stitch  the  same  as  the  Grover  &  Baker,  with  the 
advantages  of  a  straight  needle  and  a  simpler  mechanism. 
It  has  no  feed,  therefore  the  work  can  be  turned 
right  round  with  the  needle  for  a  pivot.  I  have  had  one 
nine  months  and  am  quite  satisfied  with  it.  The  work 
though  quite  strong  unpicks  readily. — O.  E.  R. 

(4646.]- DIVISION  PLATE.— "  Wahsrof  "  evidenUy 
hae  not  given  much  attention  to  this  subject  or  he 
would  not  recommend  such  numbers  as  he  does.  For 
example,  a  man  who  has  a  circle  of  730  holes  (who  ever 
had  ?)  cannot  possibly  have  any  occasion  for  860.  144,  or 
120.  The  numbers  221  and  908  are  the  most  absurd  pos- 
sible, as  one  is  11  times  19  and  the  other  18  times  17,  and 
you  cannot  obtain  twice  or  three  times  any  of  those 
numbers,  as  they  are  all  primes,  so  that  you  have  to  pay 
for  boring  430  holes,  of  which  only  60  are  of  any  use  at 
all,  the  rest  not  even  for  "  fine  rings  or  fiutes."  1  must 
confess  1  csnnot  understand  the  lines  against  which  he 
writes  "  divide  into  differences." — J.  K.  P. 

(454fi.]  DIVIBION  PLATE.— I  have  a  lathe  by  Holt- 
zapffel  and  one  by  Buck,  the  division  plate  on  the  former 
contains  the  following  860, 193, 144, 120, 112  and  96,  that 
on  the  Utter  240, 180,  and  108.— T.  W.  Booan. 

[4554.]— PENDULUM.— In  answer  to  "  Lex  "  I  beg  to 
inform  him  that  it  is  not  the  simple  lengthening  or 
shortening  of  the  stroke  of  the  pendulum  which  regulates 
the  clock,  but  the  alteration  in  the  length  of  the 
pendulum  ItseU.-P.  J.  Waikeb. 

[4566.1— TELEGRAPHY.— In  reply  to  "  Mus,"  Ithink 
the  iband  which  he  describes  is  to  conduct  the  atmo- 
spheric electricity  to  the  ground. — Jobn  Legg. 

[46B6.]— TELEGRAPHY.- In  answer  to  "Mas,"  he  is 
right  in  supposing  that  "A"  In  the  diagram  is  to  prevent 
the  wire  nlippiag  off  the  pole.  It  is  termed  a  "  wire 
guard,"  but  on  all  new  lines  a  "  hoop  guard "  is  used, 
that  is,  a  gulvauiaed-iron  inch-wide  stran,  arched  over 
the  insulator  and  fastened  both  sides.  By  the  way.liis 
diagram  Is  quite  wrong,  he  never  saw  (wo  wires  fastened 
to  one  insulator. — Txbkimai.. 

[4560.]— PAINTING  CISTERN.— If  your  cistern  is 
well  scraped  and  dried,  a  light  coat  of  red  lead  paint 
ought  to  remain  good  for  years.— Tivis  Spebakdck, 

(4563.1— BRASS  COIN— Is  a  Nuremberg  counter; 
observe  the  letters  RECHP.  "  Beohenpfenuing "  or 
counter;  those  letters  are  always  i^ufficientfur  classing 
a  coin  among  the  German  oounteri'.  Tho  present  bears 
even  the  English  word  "  Conntor." — BxnaiaBniM. 

[4568.]- COPPER  AND  BRASS  COINS.— The  first 
one  is  a  Roman  coin  of  the  Emperor  Probus,  who  reigned 
from  A.D.  276  to  a.d.  182.  It  is  of  the  size  called  Srd  or 
small  bronze.  The  obverse  bears  the  crowned  bust  of 
the  emperor  to  tke  right,  eiTonmseribed  IMP.  C. 
PB0BV8.  P.  F.  ATO;   (Imperator  Cains  Probus    Pius 


Felix  il  minhM  )  Reverse :  a  woman  standing,  holding 
a  branoh  la  her  right  hand,  and  a  spear  In  her  left. 
InsoriptMi :  OOMES  AVO.  (Comes  Angusti.)  Common, 
worth  Bd.  to  la.  The  brass  one  is  not  a  coin  at  all,  but 
a  common  oacd  counter,  quite  worthless.— Hekby  W. 

HXMFBBT,  ILN.S.,  Ao. 

[4564.]- TWO  SILVER  COINS.- No.  1  is  a  denarius 
of  the  Roman  family  of  Antestls.  Obverse :  the  winged 
head  of  the  PaUo*  to  the  right :  X  for  the  value  in  front ; 
and  C.  ANTEBTI.  behind  (Caius  Antestiua).  Reverse: 
Castor  end  Pouax  on  horseback  to  the  right,  with  their 
lances  in  raat.  A  dog  running  below.  In  the  exergue 
ROMA.  Thiaooin  is  common,  worth  2s.  Coined  about 
40  years  B.C.  The  seooud  coin  is  ancient  Greek,  but  the 
dra  wing  is  very  indistinct.— HKXBTW.HxurBEV.M.N.S., 
4c.,  Ac.  ■  '  "■ 

[4578.]  IflETHTLATED  SPIRIT.— In  common  with 
every  other  aTtiolB  of  commerce  methylated  spirit  varies 
in  quality  with  tke  niee,  or  dishonesty  of  the  vendor. 
The  commoner  Mnos  contain  considerably  more  than 
the  regulation  oMutity  of  wood  naphtha,  and  again,  the 
wood  naphtha  naelt  oontains  a  greater  or  less  amount 
of  tarry  mattaffaeeording  to  the  purification  which  it 
has  undergone.  The  well-known  empyreumatic  odour 
of  methylated  alcohol  is  due  to  the  presence  of  tar  and 
otherprodnctao(de«tructiVediatillation.—Aii  Associate 
or  BoYAi.  Scaooi.  o*  Mises. 

[4577.]  INDUCTION  COIL.— The  Inductive  effect  of 
a  magnet  is  neatest  at  its  mld(Bc,  hence,  as  "  Induc- 
torium  "  stateS,  that  of  the  ooU  il  so  because  it  depends 
upon  the  magnBtism  of  the  core;  Tho  partitions  do  not 
waste  the  power  as  •'Opemtor  "  atxpposes,  because  they 
are  not  o^iditioiu  batt^Attltatiom.  They  are  sectional  or 
vertical  insnlstori  In  place  of  the  ordinary  horizontal 
ones.  I  consider  good  paper  soaked  in  paraffine  better 
than  gutta-percfaa  tissue  of  the  same  ttdckness.  As  I 
have  several  timas  laid  I  have  not  had  such  experience 
in  making  induction  coils  as  to  justifv  my  going  into 
such  details  as  are  ankod  for,  though  I  nave  made  many 
of  the  colls  as  fitted  for  medical  use,  and  have  de- 
scribed them.  I  only  make  instruments  for  my  own 
experiments,  and  Induction  colls  are  somewhat  serious 
aflairs,  and  have  not,  as  yet  taken  up  much  of  my  atten- 
tion.—Sigha. 

[4579.]  DUraS  OF  GAS  ENOINEER.— These  are 
very  extensive,  HaA  vary  very  much  with  the  sixe  of  the 
works.  .  In  any  oaae  he  has  to  keep  up  good  discipline. 
To  waioh  Uuijqiialiiy  of  coal;  the  perfect  state  of  repair 
of  all  the  works ;  to  decide  upon  the  degree  of  heat  and 
duration  of  tarbonlaation,  Ac,  all  of  which  can  only  be 
aoqulred  by  experience  based  on  knowledge.  This  latter 
should  be  a  moderate  acquaintance  with  chemistry,  and 
the  qualities  of  materials.  In  largo  works  tho  ordinary 
knowledge  of  a  dvil  engineer  is  needed,  such  as  relates 
to  Btren^h  of  materials  and  forms,  as  well  as  the  prin- 
ciples of  construction,  and  a  good  acquaintance  with  me- 
chanical drawing.  There  are  many  books  upon  the  sub- 
ject, of  which  pahaps  Clegg's  is  the  best,  Bowditch's  are 
useful,  nnd  Hu^es  is  a  hash-up  of  a  compilation  pub- 
lished in  Wealet*  series :  I  do  not  remember  the  titles, 
and  have  uo  list  at  hand. — Sioma. 

[4582.]— COLD  LEAF.-Gold  books  arc  rubbed  vrith 
red  chalk,  or  crocus  powder,  I  believe,  but  it  is  done  to 
prevent  the  gold  loaf  adhering  to  the  paper,  and  not,  as 
"  Chcmicns  supposes,  to  prevent  its  flying  abunt.  The 
leaf  is  nearly  always  laid  on  the  gold  cushion  before 
being  applied  to  the  work  to  be  gilt.  There  are  four 
methods  of  lifting  the  leaf  from  the  cushion.  1st.  A 
pieee  of  thin  beeoB,  called  a  trindle,  is  rubbed  on  the 
workman's  bead,  aad  then  applied  to  lift  the  gold.  2nd. 
A  piece  of  stout  paper.  Sra.  A  gilder's  tip.  4tb.  A 
piece  of  cotton  wo^ — As  Initio. 

[4589.]— TENDER  FEET.— I  think  J.  T.  Hill  will  find 
reUef  if  he  turns  his  stockings  inside  out,  and  rubs  them 
well  with  a  piece  of  soap  m  listened  in  water.  Boots 
with  thick  soles  are  not  so  spt  to  blister  the  feet  as  lUiu 
ones.  BUsters  also  somctiiucs  arise  from  boots  being 
much  too  large.  Tight  boots  also  have  the  same  effect. 
— W. 


teeth  of  the  wheel  which  always  drive*  do  not  ragoira 
cutting  much  below  the  pitch  line,  in  fact  only  eiumgh 
to  clear  the  shortened  tmth  of  the  other  wheeL  I  do 
not  quite  understand  what "  C.  C. "  means  by  the  middia 
line  of  his  query,  as  I  never  knew  of  any  particular  rule 
for  the  ease  he  proposes,  beyond  what  I  have  given  abor*. 
-J.  K.  P. 

[4S97.]— INDIAN  COIN.— It  was  itmok  by  nppao 
Saib,  the  Sultan  of  Mysore,  about  the  year  1790.  It  will 
be  remembered  that  "rippoo  was  slain  at  the  siege  of  8«^ 
ingapatam  on  the  4th  of  May,  1799.  He  struck  mam 
copper  coins  from  the  Mohammedan  year  1915  to  ISBT 
(A.D.  1799).  These  coins  were  the  double  nriso*; 
prunk,  or  pice,  also  called  dtidu  or  takrah ;  the  haU 
ptUah,  and  the  quarter  ptitah.  All  these  coina 
are  remarkably  distinguished  by  the  figure  of  tha 
elephant  upon  them.  If  '•  J.  K.  D.  C."  would  Ilka  to  for- 
ward me  bis  coin,  I  could  tell  him  its  exact  date  and 
value.— Hesey  w.  HzurKEY,  M.N.S.,  Sc.,  4c.,  Mark^ 
ham  House,  Brighton. 

[4599.]— EFFECTS  OF  CARBONIC  ACID.— Air  eoB- 
taining  more  than  IS  per  cant,  of  carbonic  acid  is  latal 
to  animal  life :  in  its  natural  state  it  contains  one  pait 
of  carbonic  acid  in  2,600  parts  (by  measure),  a  larger  pro- 
portion than  this  acts  upon  the  nervous  system  ai  a 
narcotie  poison.- T.  W.  BooBD. 

[4599.]— EFFECTS  OF  CARBONIC  ACID. — ^If  Ika 
proportion  of  carbonic  acid  is  greater  than  8  or  4  per 
cent,  it  acts  as  a  poison.— Oxoeiexsis. 

[4599.]— EFFECTS  OF  CARBONIC  ACID.— AoccB*- 
ing  to  Professor  Huxley,  the  direct  poisonous  effects  ct 
carbonic  acid  have  been  greatly  exaggerated,  for  it  ha* 
been  found  that  air  containing  from  IS  to  20  per  cent. 
of  this  gas  may  be  breathed  without  pradndng  any 
immediate  evil  effect,  providing  the  quantity  of  oxygta 
hi  the  air  be  increased  in  a  like  proportion.  Theae  ex- 
periments go  to  show  that  the  destructive  power  rf 
carbonic  acid  depends  more  on  the  fact  that  its  preaaaa 
in  air  renders  the  proportion  of  oxygen  too  small,  ail 
thns  a  species  of  suffocation  or  asphyxia  is  prodno^ 
together  with  any  poisonous  effects  the  gas  may  hara,  a 
the  air  were  confined,  as  in  badly  ventilated  rooms,  Oa 
earbonle  acid  would  continue  to  increase  and  the  oxyga 
to  aimlnl.h  as  long  as  the  Individual  remained,  and 
when  10  per  cent,  of  carbonic  acid  is  thus  addod  to  tba 
air  with  the  corresponding  removal  of  oxygen  mspby^iM 
will  take  place.  \Vken  a  much  smaller  proporuoa  of 
pure  air,  say  4  per  cent.,  is  replaced  by  carbonio  add, 
headache  and  Languiducss  are  produced,  and  these  often 
end  in  fainting. — Exhibitioeeh  at  Royal  Cozs^ox  or 
Sciexcx. 

[4600]  PRINTING  IN  GOLD  OB  BRONZR-Dae 
gold-size  instead  of  the  ordinary  hik.and apply  gold-leaf 
or  bronse  powder  when  tho  idieis  sufKeiently  dij.  Tha 
size,  4c.,  may  be  obtataed  ready  tsr  we*  «1  any  Tvlnt^ 
material  warehouse,  as,  for  example,  at  F.  C11mei'«,Ou 
BaUey,  B.C.— T.  W.  Booed. 

[4600.]— PRINTING  IN  GOLD  OB  BRONZE.— TWa 
may  be  easily  and  cleanly  performed  by  rolling  the  type 
with  gold  sUe  inetead  of  the  ordinary  printing  ink. 
After  the  impression  is  "  pulled,"  gold,  silver,  or  bronze 
powder  is  dusted  over  the  paper,  and  the  whole  wiped 
with  a  piece  of  cotton  wool.  Common  printing  Ink 
answers  J  oat  as  well;  but  in  this  case,  in  wiping  off  tha 
eaperfluons  metal,  care  must  bo  taken  not  to  smear  the 
letters,  as  the  black  ink  woiUd,  of  coiuae,  ahow  on  the 
paper.  Any  colour  may  be  printed  in  tha  same  manner; 
and  particularly  those  which  lose  their  ln«tre  when 
mixed  with  varnish.  Thus,  ordinary  red  jnk  Is 
"  brought  out "  macJi  better  when  it  fs  dutad  w«n 
vermUlon  powder  afterwards. -8ai;i.  Ryitea. 

r|MO]— PBINTINa  IN  GOLD.— "Amateur  Typo" 
abooU  moliteB  hia  type  with  size,  or  some  ghatinons 
composiUon,  then  prhit,  and  whUe  the  card  Is  quite 
damp,  dust  It  with  gold  or  bronze;  when  quite  dry, 
carehilly  brush  off  the  aupeifiuoua  metal  with  cotton 
wooL— Ab  luiTio. 


[4590.]- TOWN  GARDE.NING.  —  "  A  Factory  Lad  " 
will  not  succeed  In  growing  geraniums  and  fuchsias  any- 
where if  they  are  exposed  to  the  fumes  of  burning  gas. 
Notwithstanding  the  purification  which  gas  now  under- 
goes there  Is  still  too  much  sulphur  in  it,  and  plants  of 
any  kind  exposed  to  Its  etTccts  cannot  thrive,  and  will 
scarcely  live.  If  "  A  Factory  Lad  "  will  accept  my  advice 
he  will  not  attempt  to  grow  anything  from  seed,  but  will 
go  to  a  gardener  or  a  nursery,  and  buy  what  he  wants 
just  as  they  are  comiag  into  flower,  or  at  any  rate  when 
well  established.  Wallfiowers,  sweet  williams,  stocks, 
asters,  and  numerous  others  will  bloom  almost  anywhere 
if  well  grown  before  removaL  If,  however,  he  will  try 
seed,  let  him  get  ColtinMia  dicolor,  Lupinus  nanut^  Eyti- 
mum  Ptrofffkianum,  Nemophiia  iruignit,  Virginia  stock, 
larkspur,  convolvulus,  candytuft,  and  some  of  the  other 
hardy  annuals.  I  have  seen  these  blooming  even  in 
London  areas,  where  they  get  very  little  lights  not  to 
mention  sunshiue.  When  the  seed  comes  up  leave  only 
two  or  three  in  a  pot,  so  as  to  give  them  room  to  grow. 
Geraniums  and  fuchsias  I  have  seen  fiourishiug  In  Lon- 
don windows.  Suuhhine  Is  not  a  necessity,  but  they 
should  have  as  much  light  as  possible.  The  creeping 
Jenny  does  well  to  hang  down  in  front  and  hide  the 
boxes.  Above  all  things  give  tho  plants  good  wholesome 
mould,  such  as  turfs  cut  from  a  muadow,  2iu.  thick,  and 
crumbled  up  with  a  little  sand  if  necessary.  Always 
keep  the  leaves  clean  by  syringing  or  watering,  as  thoy 
act  as  lungs,  and  town  soot  and  dust  soon  block  up  their 
pores,  and  so" choke  "  theplauts.— Sacl  Ryuba. 

[4592.]— CHANGE  WHEELS.-I  think  "C.  C. "  had 
better  beg,  bay,  or  borrow  Binns'  second  course,  and 
read  therein  the  chapters  on  wheel  teeth.  The  scriber 
for  striking  the  epieycloids  is  always  a  portion  of  a  circle 
of  one  half  the  diameter  of  the  smallest  wheel  of  tho  sot, 
which  Willie  puts  at  twelve  teeth,  and  Biuus  proposes  to 
make  fourteen  the  universal  i^tandard  for,  as  it  makes 
a  better  shaped  tooth,  the  wheels  will  then  interchange 
anyhow.  If  the  wheel  is  always  tu  drive  the  pinion,  as 
in  clocks,  and  supposing  the  pinion  to  be  a  lantern,  then 
the  scribing  circle  requires  to  be  the  whole  diameter, 
instead  of  half  the  pinion  ;  but  as  tho  pinions  of  clocks 
are  commonly  only  half  the  size  of  those  used  in  other 
machinery,  the  result  is  much  the  same  tooth  for  the 
wheels  In  either  case.  Whore  a  wheel  is  always  driven  it 
requires  no  top  to  the  teeth,  which  may  all  be  tamed 
off  down  nearly  to  the  pitch  line,  and  consequeotly  the 


[4600.]  —  PRINTDia   VS    GOLD    OR  BRONZE.— 
"  Amateur  Typo  "  should  nae  gold  size  in  pUce  of  ordi- 
nary prinUng  ink,  and  so  soon  as  the  impresrion  is 
taken  dust  the  work  over  with  bronze— procmrable  from 
any  artUt's  oolourman-af terwards veryUghOv  olrantag 
the  surface  with  a  pad  of  cotton  wooL    He  will  find  gout. 
far  too  expensive,  whihit  bronze  will  answer  every  pur- 
pose.   The  operation  should  be  performed  in  a  irann 
room.— H.  T.  R. 

[4601.] -GILDING     BOOK     EDGES.-"  A.    H.    D.  " 
should  proceed  in  this  fashion :— After  the  edge*  haTe 
been  cut,  wash  with  a  mixture  of  one  part  candy  sugar 
to  four  of  Armenian  bole,  ground  thoronghlytogothM'. 
Add  the  white  of  an  egg  and  some  *»*«■,, ™*°?!" 
must  now  bethoroughly  beaten  together,  tiUanfBcieBtg 
thin  to  be  appUed  with  a  brush.     Use  a  oam6l-h»4r 
brush  to  apply  the  fluid,  and  when  nearly  <"7.^™~ 
with  a  wet  rag  and  apply  the  goM-leaf  on  a  P*"*" 
cotton  wool.    Some  binders  apply   gum  vrater  *M»" 
laving  on  the  mixture  of  bole  and  sugar;  othttsajnaj 
paint  the  edges  with  a  soluUon  of  hdnglasslB  «ans. 
and  lay  on  the  gold-leaf  when  nearly  dry.— Saibai. 

f4C01 1  GILDING  BOOK  EDGES.— Screw  the  book 
UP  a«  tightly  as  possible  between  boards  pUced  ffven 
with  Uie  edges,  scrape  the  edges  perfecUy  smooth  wilb 
a  steel  scraper,  burnish  with  an  agaU,  then  coloM  <rver 
with  red  bole,  or  chalk  ground  in  soap,  rub  immodiatel  j 
'  dry  with  fine  clean  paper  shavings  and  burnish  agam. 
The  size,  prepared  by  well  beating  up  the  white  of  an 
egg  with  three  times  the  quantity  of  water,  must  Uien 
beappUed  evenly  with  a  hirge  camel's-hair  pencil,  and 
the  gold  laid  on  with  a  Up.  When  dry  burnish  carvtally 
to  a?oid  rubbing  off  the  gold.-T.  W.  Boom). 

(4601.]-OILDINO  BOOK  EDGES.-"  A.  H.  T>." 
should  gild  his  edges  as  soon  as  cut,  and  if  he  wishoa  tha 
edges  to  show  red  under  the  gold,  ho  should  first  fsolaar 
the  edges  with  vermilloa  mixed  with  glaire,  and  m  Im^ 
liouor  ominoni*  ;  when;dry  moisten  the  edge  vrith  a  oWf 
eili  size,  and  whUo  the  edge  is  damp  lay  on  Us*  gnU 
(see  reply  to  4582).  When  thoroughly  dry  bomiah  vrt«h  » 
bloodstone  burnisher.— Ab  Initio. 

[460a.]—MELTINOOLUE— Breakup  yowoakaaoJgrlna 
into  a  saucepan  or  melting  pot,  and  wnar  wttt  *»'"'■ 
Let  it  stand  a  few  honrs  to  sosk ;  place  It  on  th*  flt«  ontij 
dissolved;  bring  it  to  boUlng  point,  and  irtmto  It 
through  a  cloth,  and  it  Is  oompleted.  If  tound  too  ibick 
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lor  yonr  nsa  add  a  lUtle  water;  if  too  this,  plaoa  It  oa 
tb*    Are,   the  vatar  will    aooa  eraponte.— OaBoraT- 


C4eOSL]  KELTING  OLUE.— Soak  a  sake  of  gloa  from 
IS  to  94  hoim  in  cold  water,  then  drain  off  the  water, 
put  It  (the  glael  in  theglne  pot,  fill  the  onter  reaul  with 
boiling  water  and  appl;  heat.  The  olae  will  apeedilj 
nm  into  a  liquid  fit  for  osa.  The  longer  it  ii 
BO»ked  the  mnie  iiqoid  it  will  be.  Oloe  improves  in 
qaalitj  by  {reqnent  melting.— J.  W.  BooBO. 

[4608.]— FISHING.— "  Mr.  Jamiaeon"  will  find  plenty 

of  Dleak  and  gadgeon  in  the  Lea,  either  at  Bye  Rouae, 

Tottenham,  or  Temple  Killa ;  but  he  must  remember 

tluat  gadgeon  9wlm  near  the  bottom  and  bleak  near  the 

surfaee.    A  good  method  o(  angling  for  bleak  ii  to  luve 

n  light  fly-rod  and  line,  and  a  No>  1  hook  mounted  on  a 

t>it  of  the  very  finest  gut,  stained  grayish  green.    About 

It  or  9tt.  from  the  hook  place  a  round  piece  of  cork, 

about  as  large  as  a  good-sised  pea,  which  will  do  for  a 

float.     Bait  with  one  nice  larve  gentle,  and  haTe  ready 

aome  bran,  mixed  with  sntBoiant  watar  to  cause  it  to 

itdltere  on  pressnre  and  yet  to  cnunble  ap  readily  when 

tbrown  Into  the  water.    Choose  a  likely  spot  tor  a  swim, 

wUcb  is  GasQy  discovered  by  the  bleak  rising,  throw  a 

bandtul  of  bran  up  stream,  and  drop  the  baited  hook 

on  the  water,  letting  it  fioat  down  with  the  bran  till  tou 

get  a  bite.    This  is  considered  the  best  method,  but 

bleak  oan  be  taken  with  anything,  only  yon  moat  fish  on 

the  top.    Thev  are  found  in  most  streams  producing 

dace  and  roson ;  and  gudgeon  are  to  be  canght  in  nearly 

everyrunniiidrlverin  the  kingdom.  Stone-loach  are  to  be 

loond  underneath  stones;   and  the  best  way  to  catch 

them  is  to  wade  into  the  water,  remove  the  luge  stones, 

and  net  or  spear  them.    Thames  fishermen  always  rake 

the  bottom  when  fishing  for  gudgeon ;  this  is  as  good  as 

gronnd  bait,  or  better.— A.  T.,  Staines. 

[4604.]— PICRIC  ACID  is  formed  by  the  action  of 
taming  nitric  acid  upon  many  organlo  substances  con- 
taining nitrogen,  sueh  as  silk.  Indigo,  aalicin,  Ac,  Ac, 
bnt  more  cheaply  by  treating  carbolic  acid  and  its  de- 
rivatives with  nitric  acid.  It  is  a  bright,  yellow 
crystalline  substance,  possessing  great  tinctorial  pro- 
perties. It  dissMves  in  about  90  parts  of  cold  water,  to 
vrhlch  it  imparta  a  yellow  colour,  and  a  bitter  taste ;  it 
la  on  account  of  ttus  latter  property  that  it  has  been 
sniwtltntad  tor  hops  in  brewing,  although,  from  what  I 
can  glean,  more  importance  has  been  attached  to  this 
meana  of  adulteration  than  it  deserves,  for  it  is  not  so 
commonly  used  as  is  generally  supposed.  A  test  which 
oan  readily  be  applied  by  persons  not  oonvezsant  with 
chemical  msnipulstion  is  (o  take  a  skein  of  white  silk, 
and  allow  it  to  remain  in  the  ale  under  trial  for  a  short 
time,  wheo,  if  there  be  any  appraoiabla  amount  of  picric 
add  present,  the  silk  will  be  found  to  have  acquired  a 
yellow  tint.  Another  test  is  to  shake  the  ale  well  until 
a  good  froth  is  obtained ;  this,  if  the  acid  be  present  in 
mny  qnantity,  will  have  a  yellow  shade. — Am  Absociatx 

or  TBI  BOYAL  SOHOOI.  OF  MzKxa. 

[4004.]— FIG  RIO  ACID.— Picric  acid  or  tri-nitro- 
pbenic  acid,  one  of  the  coal-tar  dyes,  of  canary-yellow 
colour,  and  ver}-  bitter  taste.  Its  tinctorial  power  is 
very  great,  one  part  distinctly  tingintt  SIO.OOO  psrli  of 
water.  A  simple  -niilutixju  Iti  iratt:r  is  suOliUcut  l^  .lye 
animal  fabrics  a  fii^t  cikiuiTy^yfUDH',  ultLuuijb  it  Is  gcjte- 
rally  applied  wUh  Alum  and  tartar.  Ua  uscfija  sub- 
stitute for  hops  k  ntijectiuHsblc,  AS  it  li!  fMhi  tn  vkUow 
the  eyes  of  thon  Hbu  gurUkc  i>(  it.  It  may  Ipe'eiiaily 
detected  as  follows ;— Taki<  a  »inji  1  tost  tube,  inuy  tin.  by 
jin., half  fill  thin  uitb  thu  litiiijd  to  bo  U!>ted;  uilil  a 
smsJl  bit  of  potash  or  hoiiu,  ab>.>at  lUa  si/e  ot  s  trrixij]  of 
wheat;  warm  tiU^  ever  &  ^a-iUt^htaiiiildl^Aalvn'.d;  ti}w 
add  a  small  crystal  at  gicen  ouppomii ;  hulkltiiu  tc^t  tube 
np  to  the  light,  and  watch  the  ohange  of  colour;  if  pic- 
ric acid  be  present  the  liquid  becomes  a  reddish  brown, 
bnt  if  not  present,  it  beeomes  a  dirty  greenish  white.— 
Cbow  Tbms. 

[4804.]— PICRIC  ACID.-This  acid  is  formed  by  tho 
actian  of  nitric  acid  on  indigo.  Brilliant  yellow  scales, 
very  bitter  and  highly  poisonous:  used  in  dyeing  yellow. 
its  salts  are  mostly  explosive  with  best.  It  throws  down 
a  yellow  erystalliueprecipitate,  soluble  in  water,  with 
caustic  potash.— J.  w.  Boons. 

[4806.]— PROPELLING  A  VESSELBYAWINDMILL. 
— ^A  vessel  could  uot  be  propelled  luad  to  wind  by  a  wind- 
mill, for  even  supposhig  friction  to  be  put  out  of  the 
qoeation,  and  the  whole  ot  the  power  exercised  by  the 
wind  on  the  windmill  to  be  utilised  by  the  screw,  the  re- 
sult would  simply  be  that  the  vessel  would  remain 
stationary ;  but  as  more  or  less  of  the  power  would  bo 
lost  on  account  of  the  friction  of  the  machinery,  and  as 
the  wind  would  moreover  be  acting  on  the  hull  and 
rigging  of  the  ship,  the  practical  result  would  be  that 
the  vessel  would  go  backwards  instead  of  forwards, 
though  not  perhaps  so  readily  as  it  the  machinery  were 
not  at  work.— W. 

[4807.]— ORGAN  BUILDING.- To  make  stop  diapason 
speak  louder.  This  can  be  done— providing  the  scale 
will  admit— by  "  outting-up"  the  mouths  of  the  pipes 
higher,  as  well  as  by  Ukhig  out  the  plugs,  which  are 
someUmes  pot  by  the  bnUders  into  the  feel  to  soften  the 
tone  by  reducing  the  supply  of  wind.  This  requires 
«ea*J«oible  experience  to  do;  and  naless  "  W.  Por- 
ts'* is  a  first-class  hand  at  voicing  1  should  recommend 
f™J»*»hehisstop  to  a  regular  orgao-buiider,  who  will,  if 
a»  tung  is  practicable,  very  soon  do  what  he  requires, 
wBereas  his  own  efforts  may  only  render  his  stop  unsren 
and  perfectly  unbearable.  As  regards  hardening  brass 
""•'"pallet-springs,  don't  have  an  inch  of  it  in  an 
organ  at  all,  unless  you  wish  to  have  a  constant  source 
ofsnnoyanceinthe  shape  of  repairs.  Steel  and  Kal- 
vanlsad  iron  wire  are  almost  universally  used  by  builders 
tor  pallet-springs.— H.  T.  R. 

[4B11.J---P0LISHING  VULCANITE.-"  O.N.L."  c«n 
'  .  ^  surface  on  hia  vulcanite  by  removing  tlie 
scntebes  with  a  smoolh  watorayr  stone  (wet),  aod  thon 
*"3''?.2  J*  ^°°^  pamiciu!!  at  his  lathe  with  fine  pumice 
and  stiff  bru,h.  After  washing  the  pumice  olT  he  can 
pouib  It  with  wliiting  and  soft  bruA.  He  must  keep 
tuniing  hia  work  about  in  dUTerent  directions,  so  as  not 
to  keep  brushing  in  one  direction,  tor  it  he  does,  he  will 
never  get  a  surface.— J.  C.  P. 

t«iy-ELECTROLY8I9.  -  This     can     be     ca«ilv 

effected  by  an  elcotro-magnetic  apparatna,  if  arranged  in 

I        E"»    qnantity"  cnrreut,  and  in  one  direction  only. 

I        lae  ordinary  Initmments  sold  would  be  totally  useless, 


as  they  are  arranged  to  give  a  current  of  high  tension  or 
shocks,  instead  of  qnasUty. — Sioiu. 

[461S.]— UANAOEUENT  OF  BEES.— The  best  bee- 
feeder  is  a  wide-mouthed  glass  bottle  holding  about  1| 
pints.  Half  fill  with  syrup  and  tie  a  piece  of  coarse 
cloth  tightly  over  the  mouth,  place  a  piece  of  wire 
ganse  over  one  of  the  openings  in  the  board  form- 
ing the  top  of  the  hive,  and  turn  the  bottle  quickly 
upside  down  placing  it  at  once  on  the  gauze.  Last  win- 
ter my  bees  consumed  about  a  pint  in  tan  dajrs,  as  nearly 
as  I  recollect,  bnt  they  had  very  little  stock  honey  in 
their  hive.  The  bottle,  complete,  may  be  had  at  Neigh- 
bour's, Regent-street.— J.  W.  BoosD. 

[4631.]— CHLORIDE  OF  GOLD.— Dissolve  the  gold 
cuttings,  which  should  not  be  too  large,  in  aquategia, 
this  should  contain  more  hydrochlorio  acid  than 
nitric ;  evaporate  down  on  a  water  bath,  when  a  red  deli- 
quescent mass  of  chloride  of  gold  will  remain.  If  a 
pale  vellow  powder  be  left  on  taking  up  with  water  do 
not  tnrow  it  away,  for  it  is  the  sparingly  soluble  proto- 
chioride  of  gold.  The  readiest  way  to  get  rid  of  this  is 
to  ignite  it  and  re-diasolve  the  metallie  gold  thus  ob- 
tained in  some  more  aqua  regia^  and  proceed  as  before. 
— Ak  Associate  or  ths  Rotal  School  of  Mixks. 

[4621.]— CHLORIDE  OF  GOLD.— DUsolve  tho  gold 
in  o^ua  rtgia  and  evaporate  to  dryness  over  a  water 
bath.    The  residue  may  then  be  dissolved  in  water. — 

EXBIBlTlOirSB  AT  RoTAL  C0LZ.ZOK  OF  SciXNOB. 

[4631  «  4622.1  CHLORIDE  OP  GOLD  AND  NITRATE 
OF  SILVER. — Chloride  of  gold,  or  more  properlv  tei^ 
chloride  of  gold,  is  made  by  dissolving  pure  goto,  one 
part,  in  three  parts  of  nitxo-muriatio  acid  (composed  of 
nitric  acid  one  part,  and  muriatic  acid  two  parte);  when, 
by  the  lassistsnoe  ot  heat,  the  solution  la  oomplete, 
evaporate  until  fumes  ot  ohlorine  are  disengaged  (to  be 
distinguished  by  the  smell)  and  set  aside  to  oryataUize. 
To  ntiliae  yonr  old  solution  of  silver  add  a  solution  of 
common  salt  in  excess,  i.e.,  until  no  further  precipitate 
is  produced;  collect  the  chloride  thus  produced  on  a 
filter,  wash  and  dry  it,  then  throw  it  caratiilly  and  by 
small  portions  into  a  red  hot  hesaian  eruoibla  contain- 
ing twice  its  weight  of  fused  carbonate  of  potaah  with  a 
Utile  borax,  waiting  nntH  ths  effervescence  ceases  each 
time  before  adding  a  fresh  qnantitv ;  when  all  is  in  raise 
the  heat  considerably  to  prevent  the  silver  from  ad- 
hering in  globules  to  the  aide  of  the  crucible,  and  allow 
the  whole  io  cool  slowly.  The  silver  thus  obtained  may 
be  dissolved  in  nitric  acid  and  crystals  obtained  in  the 
uaual  way.  The  aalta  obtained  in  Iwth  the  above  pro- 
cesses ebonld  be  re-oiyataUixed  twice  to  insure  pnrity. 
Cuttings  of  paper  flltm,  Ac.,  containing  silver  should 
be  burnt,  the  ashes  treated  with  nitric  acid,  and  the  re- 
sulting liquid  as  above.— J.  W.  Boobd. 

[4628.]- NITRATE    OF    SILVER.— Do  as  you  say. 

Evaporate  down  to  dryness ;  powder  it,  and  mix  with 
some  carbonate  of  soda,  as  a  flux,  and  a  little  oharooal 
powder,  and  then  fuse.- An  Absooiatc  or  tkb  Rotai. 
ScaooL  OF  Mines. 

[4627.]  —  DISCOLORATION  OF  LEATHER.  —  In 
the  process  of  tanning,  leather  is  made  to  take  up 
tanmc  and  gallic  adds ;  these  combine  with  iron,  derived 
from  the  metallic  surfaces  ot  the  press,  and  form  tannate 
principally,  and  some  gallate  of  Iron,  both  of  them  are 
black,  hence  the  stained  leather;  in  fact  black  ink  is 
formed.  This  discoloration  may  be  prevented  by  not 
allowing  the  iron  surfaces  to  come  in  contact  with  the 
wet  leather.  Would  it  be  feasible  to  apply  a  thick  coat 
of  paint  to  the  preases  and  so  prevent  direct  contact 
between  the  two  ? — Ah  Associate  or  the  Rotal  School 

OF   UlNIS. 

[4627.]  DISCOLORATION  OF  LEATHER.- When 
the  iron-mould  comes  into  contact  with  the  leather, 
which  contains  tannin,  a  combination  is  formed  similar 
to  that  which  gives  its  colour  to  ink.  If  the  moulds  and 
leather  were  perfectly  dry  this  would  not  take  place. 
Brass  moulds  would  not  be  open  to  the  same  objection. 
—J.  W.  Boobd. 

[46>7.)  —  DISCOLORATION  OF  LEATHER.  — 
"  G.  A.  O."  is  certain  to  get  his  leather  discoloured  while 
he  uses  iran  upon  damp  leather.  Cannot  he  use  boxwood 
or  something  similar  ?— As  Inno. 

[4881.]— LATHE.— TO  H.  WILLIAMS.— I  should  say 
No.  12  gauge-wheels  would  do  very  well.  The  size  of 
screw  may  be  tin.,  unless  it  is  a  very  long  one,  in  which 
case  it  is  desirable,  I  tliink,  to  have  a  bearing  close  to 
where  ths  thread  terminates  on  the  left  of  the  gap.  Of 
course  the  amaller  the  diameter  ot  screw  the  less  the 
force  required  to  work  It,  and  that  is  considerable  when 
you  are  cutting  a  screw  of  high  pitch.  I  msy  as  well 
lake  this  opportunity  of  stating  my  firm  opinion,  that  in 
this  oaae,  as  in  most  others  where  screws  are  used  for 
any  purpose,  except  as  what  Holtaapffel  calls  the 
"  cement"  that  binds  portions  of  machinery  together,  a 
very  great  economy  of  foroe  la  obtainable  by  the  use  ot 
a  high-pitched  screw.  And  for  yonr  case  one  of  lin. 
pitch  and  lin.  diameter,  would,  I  am  quite  positive,  give 
a  moat  satisfactory  result  in  worlciDg.  It  woald  be,  per- 
haps, 'dlflloult  to  get  cut,  and  still  more  to  get  a  nut 
made  fbr  it;  and  is  moreover  so  at  variance  with  usual 
practice,  that  I  should  not  advise  you  to  act  on  mv 
opinion,  however  firm  it  may  be,  as  I  have  not  tried  such 
a  Hcrew  yet — though  I  have  everything  nearly  ready  tor 
doing  so.  You  might  safely  have  one  ot  iin.  pitch,  with 
a  4in.  threaded  screw,  out  with  a  No.  8  aorew-tooL  I 
advocate  the  plan  ot  making  the  screw  in  two  parts, 
viz.,  the  plain  part  at  the  left-hand  ot  the  lathe  termi- 
nating in  a  socket,  into  which  either  end  of  the  screw 
may  be  keyed,  a  portion  of  the  thread,  say  an  inch  at 
each  end,  being  turned  away  for  the  purpose.  Close 
behind  the  socket  comes  the  extra  bearing  I  propose 
ibove,  and  then  von  may  safely  reduce  the  diameter  of 
vrmr  screw.  I  should  strongly  advise  you  to  send  yonr 
Hcrew  to  WaUnson,  No.  42,  St.  George's-road,  London,  to 
be  cut,  as  you  will  then  have  it  of  a  true  number  of 
.  breads  to  an  inch,  which  is  commonly  not  tho  case  in 
t.ilbe  screws.— J.  K.  Pj 

[4638.]— SILK  WINDING.- The  cocoons  mustbeweU 
slcened  iii  a  warm  soap-lye,  and  the  floss  taken  eft  un'  i! 
'.!io  iibro  will  run  ea^iily  ;  then  five  or  sixof  the  fibres  are 
.jLcn  together,  passed  through  a  small  ej'elot,  or  guide, 
.ind  wound  upon  a  large  reel.  Ah  soon  as  any  cocoon 
.becomes  exhausted  or  runs  down  to  a  mere  skin,  it  must 
''P  replae^^  by  a  fresh  one  so  as  to  keep  the  reeled 
'.broad  UntfQtta  in  thickness.— Cbow  Tbus. 


[4640.]— SOUTH  KEtrsiNGTON  EXAMINATION 
PAPERS.- These  papers  are  to  he  had  of  Messrs. 
Chapman  ft  Hall,  Piccadilly,  London,  stitehad  together 
in  batches  of  four  or  five  different  subjects,  price  about 
8d.  or  4d.— Cbow  Tbbxb. 

[4641.]— MILL  BILLS.— "R.  D."  can  get  hia  biUsto 
stand  it  he  is  careful  not  to  heat  them  beyond  a  bright 
oherry-rad  when  drawing  down  the  paints.  The  process 
requires  slull,  no  ohenucal  being  used  in  the  water. 
Begin  by  carefully  and  regularly  heating  the  point  to 
be  first  drawn,  and  sledging  it  down  to  about  one-halt 
more  than  the  intended  tUoknesa,  tapering  it  Id  width 
so  that  when  drawn  bv  the  hand-hammer  to  the  proper 
thiokneaa  it  is  ot  equal  width  throughout,  aa  hammering 
the  edge  now  will  cause  the  eomera  to  fly.  After  ontting 
square,  and  flatting  the  point,  thruat.the  bill  through  the 
fire  and  heat  well  np  before  attempting  to  heat  the  end, 
turning  it  round  so  as  not  to  bum  ths  edges ;  draw  the 
point  into.the  fire  and  heat  to  a  brightish  red,  being  careful 
of  the  comers.    Harden  by  plunging  about  Sin.  of  the 

Eoint  perpendicularly  into  a  pailful  of  oold  spring-water. 
\ "  R.  D."  accomplishes  ail  this  sUltnllT,  bMsg  sparing 
of  heat,  though  not  of  labour,  his  bUla  will  stand  dneeing 
the  hardest  millstone. — ^T.  A. 

[46tL]— MILL   BILLS.— xR.  D."  should  use  reUow 

Ernssiate  of  potash,  and  plunge  into  urine,  while  red 
ot.    Asfar  as  my  experience  goea,thatiuv>r /ails  if  the 
metal  be  good. — Aa  Imitxo. 


QUEBIES. 

[4645.1- HYDROGEN  LAMP.— I  have  a  hydrogen 
lamp  which  is  minus  the  platinum.  I  went  to  Jackson 
ft  Townson's,  and  asked  for  a  bit  of  spongy  platinum, 
and  was  told  that  it  was  a  powder.  The  receptacle  for 
it  is  like  a  small  thimble  turned  towards  the  jet  from 
which  the  hydrogen  issues.  Will  some  one  iiitorm  me 
how  I  am  to  proceed  to  put  it  in  working  order  }— 
F.B.M.S. 

[4646.]— MAGNXTO-ELECTBIO  MACHINE.- Would 
some  kind  brother  reader  inform  me  if  any  experiments 
can  be  performed  with  one  of  these  machines  apart 
from  their  ordinary  medical  nae, — if  so,  I  should  like  to 
know  what  and  >how  to  be  performed — so  as  a  number 
of  persons  could  see  it  at  one  time  ?  or  if  by  any  means 
the  current  of  electricity  can  be  made  more  powerful? 
Would  a  coil  of  wire  or  helix  add  to  the  strength  r  The 
answer  ot  some  reader  will  oblige. — Evquibzb. 

[4047.]- PHOTOGRAPHIC— TO  "  MUS,"  OB  "OPE- 
RATOR. "—Will  either  of  the  above  gentlemen  kindly 
assist  me  in  the  following  matters  ?— 1st.  By  mistake  I 
mixed  the  nitrate  of  allver  iaJUtmdtofl  walrr.  Does  it 
matter?  If  it  does,  what  had  I  better  do?  2nd.  In 
looking  on  the  focus  screen,  the  figures  (houses,  pigeon- 
house,  saw-mills)  are  not  only  upside  down, hut  reversed 
(saw-millson  Uft  hand,  ftc.).  I  dont  think  the  latter  posi- 
tion can  be  correct.  If  it  is  not,  how  shall  I  alter  it  ? 
Srd.  I  can  get  no  image  on  the  plate  when  the  developer 
is  poured  on.  What  is  the  remedy  tor  this  ?  I  havo 
taken  the  Sholish  Mzchaxio  regularly  for  several 
months,  but  as  I  do  not  see  any  information  applying  to 
my  case,  I  have  acted  on  "  Mns's  "advice  to  another  cor- 
respondent and  beg  leave  to  aak  tor  it. — Mbhsxcus. 

[4648.]— TWO  COINS.— If  any  reader  of  the  Enousr 
Mzohahio  wonld  inform  me  through  '  the  medium  of 
your  pages  the  value  and  other  parttoulars  of  the  two 


coins  in  my  collection  of  which  the  above  are  sketches, 
they  wonld  greatly  oblige. — Comstahs  Lectob. 

[4649.]- FRICTIONAL  ELECTEICITY.— I  have  a 
crlinder  electrical  machine,  the  cylinder  (length  18in., 
diameter  Sin.)  being  supported  on  two  brass  pillars 
screwed  into  a  brass  table,  into  which  is  also  screwed 
the  brass  spring  to  which  the  rubber  is  attached ;  and 
would  esteem  H  a  favour  if  any  reader  would  liindly  ex- 
plain why  I  can  only  get  a  iln.  spark  from  the  prime 
conductor  (which  is  mounted  upon  a  aeparuto  glass)  ? 
— Pattv. 

[4630.]— FRENCH  LANODAOB.— Would  any  reader 
favour  me  with  the  name  ot  a  first-class  book  from  which 
an  English  person  might  stndy  the  above,  also  the  cost 
and  publisher?— Pattt. 

[4651.]— POWER  OF  WATER-WHEEL.— I  shall  feel 
thankful  if  any  of  my  fellow-resders  will  kindly  assist 
me  with  a  plam  rule  to  find  the  ho  rse-power  ot  on  over- 
shot water-wheel,  diameter  16ft.,  breadth  4(t.  Also, 
would  a  penstock  otSft.  or  10ft.  above  the  wheellncreaae 
its  power  and  also  its  velocity  ?     If  so,  in  whst  ratio  ?— 

MlLLRB, 

[4652.]— TONING  BATH.— lam  often  troubled  with 
my  toning  bath  not  working  weU.  Would  any  of  yonr 
readers  oblli^e  me  with  a  good,  trustworthy  formula, 
:ood  uniform  tone  ?  1  think'' " 


Mus,"  "  Operator," 
and  others  can  supply  me  with  sound  information. — 

JOHX  TCBSAS. 
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[46SS.]— 8(mDlJU.S.— One  of  oar  friandi,  "E.  L.O.' 
[41S1J,  wyi  aundUls  on  be  euUy  made  to  ihow 
elock  time  thioaghoat  the  yenr^  by  bayio^  two  gnomons 
nsedtltemstely  (or  nearly  half  a  year  each.  He  leaves 
tbe  problem  to  be  aolTcd  by  yoar  raadsn.  Aa  nn- 
fortonately  tbe  problem  is  beyond  my  inicenoSty,  I  ahall 
IMl  obliged  i<  he  will  toTonr  me  wtth  iDrtbar  inloiiBa- 
tion.— Simoiai. 

(MM.]  —  OOCDLTATION  OP  SATURN.  —  Wll 
"  P.BJL8.,"  Mr.   B.  A.  Proctor,  or  (ome  other  eorze- 

Soadent,  kindly  ncpUin  thetoUewingr— It  U  atated  in 
e  NoMtieal  .itaaadc  that  the  nUaet  Satnm  la  oocnltad 
by  the  moon  on  the  eyening  of  the  SOth  September.  The 
disappearance  is  nedioted  to  oooor  at  6h.  4m.,  and  tbe 
re-appearaaca  at  7h.  18m.  So  (ar  thia  la  perfectly  clear, 
bat  on  referring  to  tbe  "  Elementa  of  Oocnltatloo,"  in  the 
same  Tolame,  1  find  that  the  planet  will  be  in  con- 
Jnaetion  with  the  moon  at  Sh.  Um.  on  the  same  date 
and  that  at  the  time  of  conjnastlon  the  planet  wUl  be 
situated  Mm.  of  arc  distant  from  onr  aatelllte.  How  can 
this  be,  when  at  6h.iam.  the  planet  will  be  aotoally 
occulted  by  the  moon  ? — ^Hkbvxbus. 

[KHSB.]— MAMOAKESE  BATTSBT.— I  hftve  Man  Mr. 
Stone's  reply  to  "M.  D."  in  the  last  nnmber,  regarding 
the  manganese  battanr,  and  I  am  yery  glad  to  hear  they 
answer  so  well.  I  wish  I  conld  say  that  two  edla  I  ose 
for  l>ell-ringing,had  gone  nntonched  for  as  long  a  period. 
The  fact  Is  uai  in  my  case  tbe  connections  of  the  battery 
corrode,  so  that  I  am  obliged  at  least  once  a  fortnight 
to  disconnect,  and  flle  binding  screws,  io.,  nntU  qoite 
bright.  This  is  tbe  only  troobla  I  have  with  tbe  battery, 
and  guely  if  it  will  go  in  one  case  months  wlthont  any 
attention,  it  will  in  another.  Perhaps  Mr.  Stone  will 
glvemeahintor  two  on  the  sabJeot,eBpeeially  aa  to  some 
lessivngh  process  of  cleaning  the  oonnectionB,  which 
at  the  rate  I  file  them  will  soon  be  worn  out— E.  H.  B. 

[MSI].— OOLD  OOD?.— Wai  Mr.  Henlrey  or  aome 
nnmismatle  friend  kindly  inform  what  the  gold  coin  la. 


and  the  vahie,  of  which  I  send  the  exact  lise  and  copy  ? 
PbUn  on  one  aide.    Weight  a  dwt.  SS  gr*.— Hany 

HOAD. 

rMB7.]  —  KNOT-STITCH  SEWINO-MAOHINE.— 
Would  "  Practical  Hand,"  or  some  other  brother  reader, 
kindly  answer  the  following  7  I  want  to  make  a  knotted- 
stitch  aewlng'4aachlae,  bat  do  not  qoite  understand 
how  to  make  the  looper,  nor  yet  tbe  length  of  stroke  the 
needle  should  travd— J.  8.  S. 

(MSaj— OLEANINO  eiLT  PRAME8.— Ishcoid  be  gUd 
to  know  the  best  way  to  clean  the  gilt  frame  of  a  ehim- 
ncT  glass.  As  it  ia  not  of  recent  (cheap)  mannfactoie, 
I  think  the  gilt  will  bear  operating  upon.  The  gilt  ia 
not  damaged  by  accident,  but  ia  of  a  smoky  appear^ 
anoe,  and  being  highly  omanMntal  will  cost  too  mueh 
toregild.— W.  E.M. 

HBBt.y-'^taaaita  habmonium  into  an  Ameri- 
can OROAN.— Conld  Mr.  E.  H.  Jones  (who  wrote  re- 
lating to  American  organs)  tell  me  if  I  coold  make  or 
alter  an  harmoaiam  into  an  American  organ  1—J,  W. 

tlBao.]— WELDING  FORKS.— Would  some  reader  be 
■o  good  as  to  state  the  process  of  welding  cast-steel, 
■nob  as  the  prongs  of  forks,  Ac  ?— J.  W. 

[MSL]— CATBRPILLAB Will  some  reader  of   the 

EHausH  Mnoiuno  biform  me  what  ia  the  name  of  this 
caterpillar  ?  It  has  a  broad  white  stripe  down  the  back  i 
a  bom  on  the  third  segment,  black :  broad  black 
■tripe  down  the  sides,  which  is  marked  dimly  with 
orange;  head  and  claspers  black. — J.  Hampton. 

[Mas.]— con..— I  have  made  an  induction  coll  with 
flb.  No.  16  primary  wire,  and  lib.  No.  86  secondary  wire, 
91n.  long.  How  mnch  battery  power  can  I  use  with 
■ataty,  and  how  much  apark  ought  I  to  get  without  con- 
denear  ?  How  long  a  apark  oan  t  expect  from  a  alngle 
i  pint  bichromate  battery  ?—TaiiBTBB. 

[Mt8.]— BRAKE  PIECE.— Can  any  one  bTour  me 
with  a  deaoription  of  a  brake  piece  that  rererses  the 
current  of  electricity  suitable  for  a  ooU  f- Tokbtxb. 

IM61.]— PRESSURE  OF  WATER.— Can  any  reader 
of  the  Ekolisq  Meohahio  tell  me  if  there  is  any  dif- 
ference in  tbe  presanre  of  water  at  the  bottom  of  two 
pipes,  both  Uft.  high  r  One  is4in.diameier  the  whole 
length ;  both  are  vertical ;  the  othor  Sin.  diameter  for  8ft. 
of  iJEs  length,  tbe  bottom  4tt.,  are  4in.  diameter.  Ia  there 
any  difference  at  tbe  bottom.of  the  two  pipea  in  preesore 
per  square  inch? — ^Hoz.aBCK. 

JMtS.]— PROBLEM.— Woald  any  reader  give  me  a 
ution  of  the  following  problem,  taken  from  the  flffst 
B.A.  Algebra  paper,  London  University  T  a.  "  An  ex- 
press train  which  ought  to  travel  at  nnilorm  speed,  after 
being  an  boor  in  motion,  was  delayed  half  an  hoar  by 
an  accident ;  after  which  it  proceeded  at  three-fourths  of 
Ita  original  rate  of  speed,  and  in  oonaaqaence  arrived  at 
the  end  of  Its  Journey  lb.  fiStn.  behind  time.  Had  the 
accident  occurred  (and  the  same  delay  and  sabsequmt 
retardation  taken  place)  after  the  tnaln  had  been  an 
hour  and  a  half  in  motion,  the  train  would  have  been 
Ih.  Mm.  behind  time.  Find  the  lengUi  of  the  line. 
fi.  Supposing  the  above  question  were  varied  in  the 
latter  part  of  it  by  yonr  being  Informed  that  'bad  the 
accident  occurred  whoa  the  train  had  gone  halZ-aaf,  it 
would  have  arrived  lb.  aOm  behind  time  ; '  would  that 
information  have  been  incorrect  ?'*  Would  it  have 
enabled  you  to  determine  the  length  of  the  line."— 

BKrBSI.EY. 

[MBS.]— LIQUID  BONE  MANURE.— I  shall  be  obliged 
U  some  of  our  correspondents  can  tell  me  how  to  dis- 
solve booe8,  so  as  to  make  a  liquid  bone  manure  which 
may  be  nsed  without  Injury  to  plants  ?— S.  W. 

[4M7.]— CLEANINO  OUNBABRELS.— Does  "  Muzzle 


Loader  "  recommend  fine  emery-paper  for  cleaning  gun- 
barrols  every  time  that  they  get  fool  t  I  should  imagine 
that  it  would  wear  them  much  more  than  tow  wrapped 
round  the  cleaning-rod  would. — NxmLSOTTV. 

[M6a]— THB  LATHB.— to  "J.  K.  P."— I  am  Just 
going  to  have  a  4in-  oantra lathe,  with  back  gear,  over- 
head, and  screw-cnttlog  motion,  and  do  not  exactly 
know  haw  to  get  it:  whether  I  mast  buy  it  complete  of  a 
maker,  or  if  I  oould  gat  the  castinga  and  have  tham 
planed  up,  and  do  all  the  other  part  that  I  can  myself, 
and  put  what  I  cannot  do  out  to  a  lathe-maker  to  be 
done,  such  aa  tbe  iaading  screw,  Ac.,  Ac.  I  have  en- 
quired of  a  great  many lathe-makera  thepriceofaucha 
lathe  (flrst-claaa  work,  and  all  the  borings  hardened 
ateel),  and  find  that  aome,  snob  as  Evana,  say  about 
XIOO,  and  others  gradually  lower  in  price  down  to  ia&, 
which  is  the  lowest  estimate  I  can  get.  A  man  in 
Compton-street,  Clerkenwell,  offbra  to  make  it  for  that. 
Now,  I  consider  that  tK  ia  a  fair  price  for  thia  kind  of 
lathe  without  any  chucks,  but  from  what  I  have  heard 
tbe  hlgbar-prioed  makers  say,  I  shall  not  get  such  a 
laUie  as  I  expect  for  that  money.  The  mandrel  will  be 
Iron,  caae-hardened,  and  all  the  borings  of  the  same 
material,  which  would  never  suit  me,  as  I  want  this 
lathe  to  last  me  a  life-tlme,if  nsed  with  oare,  as  an  ama- 
teur would  ose  a  lathe ;  besides  I  have  not  got  £70  or 
X80  to  lay  out,  and  it  would  take  me  years  to  save  so 
much,  and  I  want  the  lathe  with  as  little  delay  as  possible. 
If,  on  the  other  hand,  I  can  get  tbe  castings,  and  have 
tbem  planed  up,  for  aboat  46  or  £7  (tbe  lath»inakers 
estimate  them  ready  planed  at  from  itlO  to  £i  IDs.)  I 
ought  to  get  a  very  good  set  of  castings  to  work  upon, 
and  I  think  that  aa  I  oould  get  through  a  great  deal  of 
the  work  myaelf,  get  the  long  leading  serew  cut  fay  a 
lathe-maker,  also  the  slide-rest  serewi,  and  have  the 
pnllev  divided,  Ac.,  Ac.  (I  could  fit  tham  in  their  places 
myself),  it  would  rednee  the  coat  very  eon«ld«rably— aa 
my  tiatte  is  my  own,  and,  therefore,  should  not  be 
reckoned  In  the  expense.  I  have  a  vrry  food  6in.  lathe, 
gft.  «in.  bed,  with  slide-rest,  face-plate,  and  chucks, 
and  I  know  h<iw  to  use  it  perhaps  aa  well  aa  the  gttmral 
run  of  workmen.  Could  1  on  this  lathe  with  my  expeH- 
ence,  make  an  attempt  with  any  chance  of  snocaas  to 
make  tbe  kind  of  lathe  I  have  endeavoured  to  describe 
In  this  letter,  or,  at  least,  the  greater  part  of  It  ?  Will 
"  J.  K.  P."  kindly  say  what  I  had  better  do  under  these 
oirooaastaacaa  ?— Tohbtsb. 

[M8B.]  — OXTHTDBOOBN  MICBOBOOPE.— Can  lose 
my  achromatic  microaoope  lenses  (lin.  and  Sin.)  with  an 
oxyhydrogen  lantern,  S^in.  condenser,  for  showing 
mioroscopic  objects  on  a  screen  ?  A  description  of  the 
mounting  required  would  oblige,  if  possible.— E.  H. 
Joirss. 

[M70.]— SATURN.— Wm  any  subseriber  kindly  in- 
form  me  what  pari  of  the  heavens  to  look  to  to  find 
Satnm,  and  the  aame  for  Jupiter,  about  from  eight  till 
ten  in  the  night  t  Please  to  name  the  oonsteilations 
they  will  be  in  about  the  time  your  reply  will  appear. 
I  looked  for  Saturn  for  weeka,  but  not  Icnowlng  in  what 
pari  to  look  1  have  not  succeeded  in  finding  it. — Youno 
Akatkub. 

[See  "Aatronomical  Notes,"  by  "  F.R.A.8.,"  in  this 
number.] 

(M71.]— ICBBEB08.— Can  yon  or  any  si  yonr  readers 
■ay  why  icebergs  ware  met  this  year  (1870)  on  the  banks 
of  Newfonndluid  in  March?  They  must  have  left 
Battn*a  Bay  before  tbe  aun  was  seen  there.  Could  they 
have  been  detached  by  an  earthquake? — C.  i.  B. 

[M7S.]— KITE.— Bappoce  a  large  and  well-propor- 
tioned kite  to  be  properly  balanced  and  inclined  in  a 
favourable  wind,  being  free  from  all  direct  attachment 
wtth  the  earib,  and  also  the  common  appendages,  would 
it  mount,  and  if  neoeatary,  on  a  change  of  inclination, 
make  progression  against  the  said  wind  by  the  viriue  of 
the  aforesaid  counterbalance  being  dependent  from  a 
psoper  poaition  to  aome  distance  beiieatb-  and  the  in- 
eUnatlon  baing  rigid  ?  A  apeedy  reply  will  mnch  oblige. 
—W.J. 

[dSrai]— INDIAN  COIN^I  dull  be  much  obliged  U 


beeomea  C.E.,  ihaeostale 


any  Uad  rsadar  irill  4eaeril>e  the  Indian  oopper  eein, 
of  which  1  forward  Bketoh.-^^oLi.noToB. 

[M74.]— PROBLEMS.— a,  through  a  point  given  in  a 
eircle,draw  a  chord  which  will  be  out  by  the  ciieuBlerBnce 
in  extreme  and  mean  ratio  at  the  given  point,  b,  same 
problem,  an  angle  being  aubatitntealorthe  einle.— X.  Y. 

(M75.]  -FOND  FOR  GOLD- FISH.-I  have  a  pond  in 
which  I  keep  roach,  gudgeona,  and  minnows.  I  am 
about  to  put  gold.flsh  hi  it.  Shall  I  be  able  to  keep  them 
alive  all  winter,  or  must  they  have  protection  ?  If  go, 
what  way  should  I  proceed  to  afford  it  tham  ?  Tbe 
pond  ia  fed  by  a  apring-watar  sipe,  and  la  about  SO  yaids 
aquare,  and  Stt.  deep.— Vms  SpBjuin>im. 

[M76.]  -NITRATE  OF  SILVER.— I  have  aonanttty  of 
nitrate  of  silver  precipitate,  thrown  down  with  aalt  from 
pbotographio  slops.  Would  some  reader  kindly  tell  me 
how  to  re-disxolve  it,  so  as  to  be  perfectly  neutral  and 
fit  for  either  bath  or  exciting  paper  ?— Paddt. 

[M77.]— WATER  POWER.- Would  any  brother  reader 
inform  me  what  power  I  conld  get  from  a  fall  of  water 
fifteen  feet  through  an  inch  pipe,  if  applied  to  a  turbine 
wheel  ?  And  what  slio,  Ac,  of  a  turbine  would  do  ? 
Alao  what  kind  of  a  turbine  would  be  beat? — A  Rbouulb 

SdBSCBIBEB. 

[4678.]— BOURNE  ON  THE  STEAM  ENGINE.- 1  am 
about  to  purchaae  a  work  on  tbe  steam  engine.  Is  there 
a  better  work  on  the  subject  than  Bourne's?  If  there  is 
woald  one  of  your  readers  tell  me  the  price,  publialier, 
Ac.  ?— Thos.  Watson. 

[4679.] -CIVIL  E.VGINEERS'  EXAMINATIONS.— 
Would  some  kind  correspondent  give  mo  a  little  iiifor- 
mation  about  the  Institute  of  Ci\il  Bnginejni  ?  What 
ia  necessary  tu  become  a  member  ?  and   what  is  re- 


UatoaBtkatatifiM      | 


quiaiteto 
— Tbbiuxal. 

(MtlLl— BIiBACHniO 
spondant  can  give  a  tow ' 
brown  ealioo  t — Nt. 

[4881.] -INSULATION.— What  isOshl^ 
of  solid  ebonite  to  safely  inanlate  tk  OMIk 
secondary  coil  giving  4m.  spcrlu  iat^  «^ 
the  comparative  reaiiitezke«  ot  >illl|inJir 
new  iii«itifrti«g  mat«ii«I  (Dr.  W-" —  - - 
FieMAOo.?    On  writing  to  tbe  I 


Field  AOo.?  On  writina  to  uw  nal^i^ 
mation  on  this  point,  Umt  alnntasai^ 
which  I  find  to  be  softn  tbui  ttHmmSi 
aolableinchloroform,Ao.,«Md  melt^KHEj 
oontaina  parafWne  B>t.ilie  sbovata' 
to  accurately  daliisailaii  Alao.  wbatk 
wires  with  to  prevent  thenz 
gold  when  baagiug  artielea  in  the  i^faga- 
Intion  (cyanide)  attacks  smtta-panikL  ««at 
week,  if  posaiUs,  wiU  gnmtly  oUiaa-C 

[4881.]— TONING  BATH.— Wm  *■■  iM 
as  to  give  me  his  fonnalm  tor  toaiBgW^a 
purple  tint  ?    I  cannot  find  it  in  back 
only  taken  it  a  tew  montha. — PaoT0«tum 

[4683.]— VALVE  FAOIVaS  OF  OTUl^Mi 
J.  C.  MoHon  or  any  ctber  •tkUglag  aakoris 
If  the  valve  facings  of  model  cyUadanvtxv 
whether  they  are  put  or  brBxed  on  after  itnau 
If  cast  on  how  is  tne  cyllnAer  llniibed  cS!  itag 
I  put  anything  in  my  emdble  (brass)  ts  »• 
frae  in  casting,  and  how  to  asvoid  the  aase^ 
goingin  with  it,  aa  it  ehokea  np  the  noaidstaa 
moulds  require  to  be  heated  ?  Thanks  to"  J. (« 
his   last   mstmetion  on  CTfindcrs.— Ajurma 

FOOBDXB. 


[4884.]- TYPE.— Woolfi  any  i 
Infonn  me  whether  there  ia  any  desMva  it4  fe- 
tingnish  "pirated  "  from  geaiBine  "firea  *  is  1171 1 
whether,  If  in  equal  quality  of  metal,  lbs  fon^  1 
■eiriceable  to  the  printer  ? — Oovbtbt  facrrxz. 

(4886.1— GILDING  RLECTBOi^wm  mm  pnos 
alaetdiilan  give  me  soBia  ♦"f-imr""  agm  eWii 
known  to  the  trade  as  soUd  dapoBUag— w,  asasla 
tnriag  solid  articles  by  danoaatiBggMia  tkaesytta 
connar  iadeposilad?  Ia  the  aoiatiiB  wmkti  mm  '^ 
aoU?  What  battery  power  i«  used,  snaxwii  f»f  tssality 
orintanaity}  What  ia  the  right  frqpoiti<n«fikfARSS 
•xpoaod  of  the  anode  and  the  rallirff.'  Wisl  it  tit 
beat  aulaoa  to  dapoait  upca  ?  /  tsUiis  Uun  ami  ir 
a  large  qnanUty  of  gold  in  Iks  sotartw  -W.H.  Carra. 

(4886.1— INSULATION.-^W  -DiDOCTOBnai'-I 
wish  to  aak  ■*  IndudoriunC  wba  tasia^n  t  aakol 
making  a  coil  on  page  4r2.  Kc  VlVUbsfaAiCsLaK 
lation  between  the  primary  aai.  sKOSi^sn  vi^AsA 
clent  ?  In  coils  of  the  ordinary  enastntlim  oal;  t 
small  pari  of  the  seoondary  eircait  smnsAad* 
primarv,  being  tbe  layer  next  to  tba  ml.  uikiiMial 


mode  the  two  extremltiea  of  the  seoeaisiT  cDQaisw^ 
rated  from  tbe  primary  by  only  the  ikiotews  1 


iifte 


reel,  and  from  communicating  with  each  Abcir  bv  trtt 
that  thickness  plus  the  resistance  ul  the  pnasir  l» 
tween  the  twopoints.  In  his  ease  the  lensissls  iR  o  , 
•olated  from  each  other  by  their  silk  ooveriiit  <v<r  lb 
thickness  of  the  reel,  and  oneof  the  rings pb»lkrlaf> 
of  tbe  primary  with  its  cotton  covering.  Thtiiaiasi 
to  only  }in.  solid  ebaoitc,  the  rest  of  tbe  ms'aa 
certainly  oelng  not  eqnal  to  |in.  of  the  same.  I<la< 
ebonite  enough  insulation  between  tbe  tenniuliW' 
wire  giving  sn.  and  41n.  sparka  in  air  ?  For  bsak' 
oertauily  hope  so.— W.  H.  Oorriv. 

[4887.]— "  PANOBEATnnC"  AND  "PANOIUE. 
EMULSION."- The  above  preparatlonaaia  aiiiaa" 
madias  for  indigeation,  and  are  very  oaatallortskiil' 
eod-Uvar  oiL  but  to  buy  tbem  ooaes  axpensirc.  I*: 
reader  would  inform  me  how  I  oould  prepara  •*■ 
should  feel  greatly  obliged.— H.  H. 

[4888.1 -8BPABATIMO  BBR8WAX  FBOB  Vi 
Ao.— I  ahonld  feel  greatlyebUgad  it  any  laadsi  na*' 
form  me  how  to  saparate  beeswax  from  resin  a*4 1^ 
toot  oi],wlth  which  U  has  been  mixed? — OabbiT'IIic^ 

(4688.]— PEDOMETERS.- Would  any  b»tkar»' 
give  me  a  description  of  the  aatioa  ot  tba  fudaa*"'" 
ABEaqmBBB. 

[4690.]— HOBOLOGICAL.— wm   aonte  of  <Bb» 
logical  friends  who  are  adepts  at  the  nae  of  Uk  •*' 
give  me  some  practical  iuurucUoa'.  bovslaaST 
ceedin  tnmingdown  the  collet  of  a  verge  liirii*' 
tbe  balance  ?    What  kind  of  bow  am  I  to  iu«-ll>*^ 
strength,  and  string— also  what  kind  of  gisw^' 
use ;  alze  of  cutting  angle  it  must  havo,  poiUis^ 
band  in  using,  length  of  stroke  for  the  bow,  qatf^ 
apeedtoauitbaat;  aud,abovaalL  what&ariti^J: 
cut  with  the  work  reTolviag  (c  the  gr^'matrP'l 
graver  ?    I  find  In  pcaetiea  that  I  caaiiscA  ^1*1 
progreaa  when  lattonpt  to  out  the  worlx  t«Mi^ 
Its  upper  sariaoe  towards  tha  graver.    AU  «■!•**' 
appears  to  be  a  skts  saw|M.     But  in  tb«  ^»  <>*^ 
when  the  under  surface  of  tbe  work  rewoliaf*' 
tbe  graver  I  make  better  progieaa.      In  i^ot  lWiil=^ 
quantly  taken  hold  enough  to  ttisab  th»   mmv-  *  *^ 
Where  is  the  fault,  la  it  In  tba  haw,  tka  «rav«.«*^ 
self?     My  friends  may  iodga  for  tbaaaaalvw  d  •< 
progresa  whan  I  tell  them  that  it  will  take  sneN  ^ 
of  bard  cutting,  serapiag,  aad  scratchinK  to   un^' 
tbe  ooUet  of  a  polished  verge,  previooa  to  pittiat' 
tbe  balanee  when  an  adept  could  do  the   Bamavortt- 
kalfanboBr.    I  also  wiahto  knowbow  tka  pIvotKl'^ 
pinions  are  got  to  the  required  alse.    Araibeytao* 
wttk  Mc  gromtr  or  di«i  doioa  ;    I  have  fraqnently  pa»" 
new  pinions,  but  always  flic  thorn  down  tu  tbe  reqol'* 
siaa  in  the  turns,  by  placing  the  end  of  the  i>inion  «" 
notch  at  the  end  of  tbo   ceutre  of  tbe   lurua  with  1' 
ond  of  tbe  rest  as  a  guard,  to  keep  tbe  edge  of  tbe  * 
from  ruaning  away  from  the  shoolder  of  the  pivot  I 
it  the  proper  way  7 — Scrapb. 

[4a»I.]— POWEE    OP    ENGINE.— Would    "Vertai 

una  "  give  me  the  power  of  an  engine  wfaosa  cylinder ' 
'^in.  in  the  bora  and  of  4in.  atroke,  by  the  rule  he  niaJJ 
toinj  in  your  last  week's  isaao  (4474),  and  what  will  I 
the  uece.'iaary  tbickaeHS  of  builur  pUto,  luid  pressure  < 
steam  to  work  at  to  attain  tbo  power  of  one  hoi-ee  1- 
R.W. 
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—SCREW  PBOtELLEB.— Oonld  on*  o{  your 
aderd  teU  me  how  to  obtain  the  pitoli  ol  a  screw 
r  t — R.  W. 

— BICHBOMATE  BATTBBY.— WUl  "Sigma" 
titer  tnrother  oorrespon4oat  kiudlv  teU  me  what 
oper  distance  to  leave  between  tne  pUtea  of  a 
late  battery  ?  The  plates  are  Sin.  by  2in.  Also 
iixe  beat  way  to  fasten  the  copper  wire  to  the 
pljite  ? — Tbomas  J.  O'CoxNOR. 

i  — HOROLOGICAL.— Would  some  horoloBical 
ler  kindly  inform  m«  by  what  role  watchmakers 
et  -watches — >iz.,  what  is  the  dilTerence  between 
Im.  e-lOth  ana  one  Im.  9-IOth  ?  Have  they  the 
lomber  of  teeth  and  learas  to  wheels  and 
?  Also,  how  many  sizes  of  watches  do  the  trade 
ze  ? — B.  E.  LoDDY. 

,] — BL.KACUINa  IVOBY.— Can  any  snbsoriber 
inform  xuo  how  the  handles  of  table  cailery  that 
scome  yellow  with  ose,  may  be  restored  to  their 
whiteneas  f— Bi.aaK  Batbx. 

.1 — 'WATER-WOBKB.— Can  yon  or  any  of  yonr 
mndents  inf  onn  me  the  cost  of  laying  mains  in 
and  roads  per  mQe?  In  supplying wat«r  by  gravi- 
-what  head  is  re^ttlrod  to  overoame  tlis  pressure 
yipos  ?— T.  W.  C. 

.]— TO  "I^^)U0T0BIU1^."— Win  "Indncto- 
state  the  size  of  secondary  wire  he  naes?  and  as  I 
allows  |in.  between  the  discs,  most  it  be  wound 
ards  and  forwards  in  this  space  until  filled,  and 
ae  next,  and  so  on  7— T.  W.  O. 

J.]— SPECTROSCOPE.— Can  any  of  yonr  oorre- 
»ikta  give  me  instructions  and  drawings  for  making 
tcosoopef— T.W.  0. 

3.]— SCIENCE  AND  ABT  EXAMINATIONS.— 
aali  Mr.  O.  E.  Davis  wliat  books  he  would  recom- 
to  one  preparing  for  the  Organic  Honoors  Paper, 
;t  May's  examinations  ? — Cbow  Tbus. 

0.]— COPIES  OF  COINS  IN  ELECTBOTTPB. 
I  some  liind  brother  please  teB  me  bow  to  take 
I     of    coins,    Ac.,  in   electrotype? — WiiiLUif    S. 

3HBK. 

II.]  — CI£  ANINO  COINS.— Will  yon  or  one  of  your 
readers  please  to  inform  me  how  to  clean  old 
(silver  and  copper)  without  injuring  the  coins? — 
lAM  8.  Flstobeb. 

13.1— TBDB  HZABT  FOB  TBAVEBSINO.— I 
1  be  enttainl  if  any  one  would  inform  me,  by  a 
sketch  or  olherwisc,  how  to  describe  a  true  heart 
raversing     purposes,  from  lin.     to    Sin. — Good 

S.]— CHANGE  WHEELS.— My  thanks  to  "  B.  H." 
8  answer  to  qaory  4871,  p.  4M,  but  he  evidently 
.kea  what  I  want.  He  gives  me  an  answer  to 
;e  from  cue  bank  to  another.  I  want  to  know  how 
flndr  the  proper  wheels  in  the  first  instance.  I 
never  seen  a  rule  myself,  and  don't  know  whether 
1  Is  one  or  not.  If  "B.  H."  conld  assist  me  any 
icr  I  should  be  obliged. — Oood  Woans. 

r(M.]-CHANaiN6  SnBNAUB.— I  wish  to  change 
nmame.    How  can  I  do  it  ?— H.  BrataKLOUJisR. 

r06.]— NATCRALIZAnON.— What  steps  mnst  I 
to  become  a  naturalized  Englishman?— U.  Spiesii.. 

106.]— PHOTOGRAPHY.— I  put  the  water  that  I 
I  the  silver  prints  in  into  a  deep  mug  and  precipitate 
diver  with  common  salt,  and  have  done  so  with  the 
test  success  for  two  years.  The  silver  precipitated 
ititnlly,  but  now  it  is  just  the  reverse,  it  won't  per- 
ato  at  all,  and  I  have  put  lots  of  salt  In,  but  to  no 
1.  Would  some  kind  reader  of  the  Ukcravic  be  good 
igh  to  tell  me  the  reason,  and  if  Uiere  is  a  cure,  wliat 
?— I)r  A  Fxx. 

n>7.1 — 6TEAH.— Can  any  of  oar  numerous  readers 
me  what  would  be  the  number  of  cable  feat  of  steam 
[uinate,  issuing  from  a  pipe  2|in.  diameter,  under  a 
sore  of  Mb,  per  sqoare  inch?  ,Woald  they  also  give 
mle  and  working  of  the  same,  as  I  have  no  books 
ting  on  the  subject  ?  And  also  say  where  I  conld 
a  work  on  the  subject  ?— £.  J.  Jaozsok. 

TOai— LOSS  OF  VOICE.— For  the  Ust  two  or  three 
•a  my  voice  has  been  very  hosky  and  indistinct,  and 
ive  generally  to  give  a  short  coogh  before  I  can 
ik  a  word.  I  ahaii  be  very  glad  if  some  Itind  reader 
tsU  me  whit  will  improve  it.— A  Fossstbb. 
709.]— TO  MB.  PSOCTOB.— Will  Mr.  Proctor  kindly 
isib  me  with  the  dimensions  of  the  stand  figured  in 
'  Half-hour<  with  the  Telescope,"  p.  17,  and  say 
Lber  he  tliiuks  it  would  be  suitable  for  an  instru- 
t  4iu.  aperture  &ft.  long  ?  I  wish  to  make  a  stand 
■h  ^hall  giri>  a  steady  motion,  and  be  easily  moved 
X.  place  to  place.  Perhaps  Mr.  Proctor's  experience 
enable  him  to  suggest  some  simpler  plan  that  would 
loderatoly  efficacious. — Tubton. 

,710  )-FA8TENINO  BBAS8  TAPS  IN  KITCHEN 
UjBR.— Can  any  of  yonr  nomerons  readers  inform 
bow  to  tighten  a  brass  tap  to  kitchen  boiler  that  has 
oxne  loose  ?— iKQumEB. 

ITlll-COLZA  OIL.-Win  any  brother  reader  bo 
d  enou^  to  Instruct  me  how  to  test  the  Quality  of 
la  ou.— M.  Q.  W. 

in2.]-Ara  V.  STEAM.- 1  want  to  substitute  air 
steam  (like  many  others  I  snppose)  but  there  is 
supposed  impossibility  to  contend  with— namely, 
t  it  requires  just  as  mueh  power  to  (oree  the  air  into 
boUer  as  it  does  to  move  the  engine.  Now  if 
I  (iiiBcnIty  conld  bo  overcome,  coold  any  correspon. 
It  teU  me,  if  sir  even  then  coold  cope  with  steam  ?— 
tous. 

r4m]-BEE8.— I  wish  to  remore  my  hive  inside  a 
Idlng  (ioriii({  the  winter.  Can  any  reader  inform  me 
he  beee  waald  pass  in  and  out  through  a  small  hole 
de  to  «9in.  brick  wall,  and  how  bees  are  fed,  or  what 
Uould  teed  them  with  in  the  winter  ?  I  think  a  few 
en  on  bees,  through  the  MsoiUNio  would  be  found 
■J  sccepUble  to  many  of  its  readers.— J.  O. 

tntl-HOT  OR  COLD  BATH.— Can  any  reader  give 

mionnation  on  the  fallowing  poinU  ?    1st.  What 

us  osuld  I  adopt  in  order  to  gat  hot  water  bom  a 


wasb-honae  copper  (on  the  ground  floor!  to  a  bath  (on 
the  first-floor),  without  carrymg  it  ?  WiU  a  pump  answer 
the  purpose  !  If  so,  what  sort  ?  I  have  an  idea  that 
hot  liquids  cannot  be  pumped,  as  they  woald  injure  the 
pumps;  is  this  idea  correct,  and  if  so  what  other  ex- 
pedient can  I  adopt  t  If,  however,  hot  water  can  bo 
pumped,  I  presume  that  the  same  pump  will  also  serve 
to  pump  np  cold  water  from  the  butt?  3nd.  Wonld 
india-rubber  or  gutta-percha  tubing  answer  ?  Any  in- 
formation on  these  points  would  oblige  ? — A  Handt  Uam . 

[47U.1— SILK  DBESSINO  MACHINE.— Having  seen 
a  letter  in  the  MioHAiria  (or  June  10th.  signed  E.  Davis, 
I  sbooid  be  much  obliged  It  he  woald,  through  the 
Mkohasio,  (amiah  me  with  the  particulars  regarding  a 
silk  dressing  maobine  he  mentions,  on  which  be  can 
change  the  sheets  of  silk  in  a  tew  minutes. — A.  T.  T. 

[4716.]— FINISHING  BLACK  CLOTH.— Can  any  of 
yonr  subscribers  inform  me  of  the  best  method  of  putting 
a  bright  face  or  finish  upon  black  cloth  ?-^.  B. 

[4717.]— BINDING  MAGNETIC  WIRE.- 1  believe  it 
is  essential  that  the  winding  of  the  wire  for  magnetic 
porposes  should  be  performed  as  evenly  as  possible. 
Like  a  reel  of  cotton,  I  find  it  difflcolt,  or,  indeed,  im- 
possible, to  aceompUah  it  merely  with  the  hand,  as  it  is 
prodnced  by  the  regular  manntaotorer.  Wonld  some 
one  kindly  inform  me  what  means  to  adopt  to  effect  my 
object  ? — Maonkt. 

[4718.]— VARNISH  FOB  BBIOHT  STEEL  WOBK. 
Can  you  inform  me  of  any  preparation  for  covering 
bright  steel  work,  so  as  to  prevent  its  rusting,  and  at  the 
same  time  preserve  its  bright  appearanoe;  s<Hnethlng 
that  will  have  the  same  effect  as  varnish  on  paint, 
enabling  me  to  wash  the  work  when  done? — Thob. 

PUOB. 

[4719.1— ELECTBO  PLATINO.— WiU  some  brother 
reader  kindly  inform  me  how  I  can  electro-plate  small 
articles  so  that  they  may  keep  their  colour?  The 
articles  are  brass  and  copper. — Scbawi,sb. 

[4730.]— KALEIDOSCOPE.- Win  any  of  our  optical 
friends  tall  mo  how  to  make  a  kaleidoscope  such  as  I 
see  in  the  shop  windows ;  I  dont  mean  the  common 
ones?-H.  K.  L. 

[4721.]— FOSSILS.- Wm  Mr.  Underbill  tell  me 
whether  I  can  obtain  many  fossils  in  the  nelghboarhood 
of  Hnnstanton  and  along  the  coast  to  Cromer  ?  What 
are  they;  and  where  ongnt  I  to  look  ?— H.  V. 

[4723.]— CONSTBnCTIONOF  SHIPS.- 1  should  be 
obliged  if  any  correspondent  will  tell  me  what  is  Soott- 
Bussell's  "  wave-line  principle  "  tor  the  conatraction  of 
vessels. — N.  A. 

[4723.]— WATER  BAEOMETEB.— Will  "Coraabia" 
(p.  390),  kindly  answer  me  the  following  qnestions : — 
1st,  What  a  thermometer  has  to  do  with  gradaating  the 
degrees  on  his  barometer  ?  and.  If  the  heat  would  not 
have  any  effect  in  expanding  tiie  air  contained  In  the 

glass  bulb,  and  so  cifect  the  height  of  the  column  of 
quid  in  the  glass  tube  7  8rd.  Why  not  graduate  the 
degrees  on  the  tube  at  once,  instead  of  having  the  re- 
volving apparatus  ? — GaoxaTAOs. 

[4734.]— CONSUMPTION  OF  OOAI.B.— Some  time 
ago  there  was  a  commission  appointed  to  inquire  into 
the  consumption  of  coal.  Can  some  one  inform  me  if 
that  commission  has  yet  pnhlished  its  report  ?  And  if  It 
has,  where,  and  at  what  price  it  may  be  obtained  ?  Or 
what  amount  of  coal  is  consomed  in  tne  United  Kingdom, 
In  the  working  ol  steam  engines  of  all  classes,  stationary,' 
locomotive,  and  marine  ? — Petruchxo. 


UimOTIOED    QUEBIES. 


Iv  Intnre,  U  any  query  remains  nnansverad  (or  (onr 
weeks,  we  shall  insert  the  number  and  snbjeot  o(  the 
query  in  this  list,  where  It  will  remain  for  two  weeks,  if 
not  previously  replied  to.  We  trust  onr  readers  will 
look  over  the  list,  and  send  what  information  theyoan 
for  the  benefit  of  their  f ellow-ooatribatora. 


Since  onr  last  J.  H.  Bnmsey  has  answered  4113 ;  John 
Terras,  4169:  " Oxonlensis,"'  4300,  4270:  "A.  8.  C," 
4224  J  "  S  . . .  r,"  4242 ;  "  M.B.C.S.,"  4374, 4275. 


4281 
4366 

4266 
420) 
4284 
42)16 
4287 
42IJ8 
4222 
4293 
4294 
4299 
41100 
4302 
43U3 
4S08 
4310 
4311 
4al2 
4316 
4317 
4S2S 
4S27 
4381 
4332 
4333 
4837 
48IIB 
4339 
434S 
434fi 
4346 


Cotton  Spinning,  p  406. 

Fixing  and  Calowdng  Prlnta  on  (Slasa,  406. 

Water  GUding,  406. 

Associate  of  Art  Degree,  409. 

Alabaster  Glass.    To  Mr.  J.  Leicester,  406. 

Allays  for  Tin  Foil,  406. 

Cotton  Spinning,  40G. 

Force  I>nmp  for  Irrigation,  406. 

Friction  in  Steam  Cylinders,  406. 

MiUers,  406. 

Brewing,  406. 

Silvering  Clock  DUls,  407, 

Sausages,  &c.,  407. 

Madagascar  Matting,  407. 

Cast- Iran,  407. 

Mudel  HiUs,  p.  430. 

Destructive  sioap  Powders,  439. 

Emigntion,  430. 

Rocking  Chair,  430. 

Cleveland  Ironstone,  430. 

Sizing,  48U. 

Pidaiueope  tor  Lantern,  430. 

Want  of.  Preaaure,  430. 

Stone  for  Trinkets,  431. 

Black  Glass  of  Antimony,  430. 

Lancashire  Bhisk,  490. 

Hollow  Candles,  480. 

Draught  Furnace  for  Smelting  Iisad  Ore. 

La  Crosse,  480. 

WindmiU  lor  Working  Lathe,  48L 

Cracked  Boiler  Plates,  431. 

Concertina,  4SL 

Heating  Houae  with  Hot  Air,  431. 

Barometer,  &«   481. 

Case  for  ]hm>''iSl. 

Weaving,  te[*'* 


DOMESTIO   BEOIPES. 


From  the  Food  Journal. 

VEGETABLE  SODP.— Flaee  one  oaton,  eat  In  pieces, 
in  a  aaacepan,  with  8oz.  of  butter,  and  brown  it ;  then 
add  flnely.shredded  turnips,  parsnips,  leeks,  carrots 
(also  a  white  carrot,  if  procurable),  green  celery,  a  little 
sorrel,  one  small  potato,  and  a  few  French  beana  and 
green  peas,  all  of  which  are  'to  be  tossed  and  browned 
m  the  butter,  with  sufficient  quantities  of  salt  and 
pepper.  Pour  in  a  little  water  or  stock,  crush  the  vege- 
tables slightly,  then  fill  np  with  more  water,  and  let  the 
soup  simmer  for  two  honrs.  A  little  rice  or  pearl  barley 
can,  with  advantage,  be  added  to  the  vegetable.  Care 
mnst  be  taken  not  to  get  the  soup  ot  too  thick  a  con- 
sistency. 

TO  KEEP  MCSHROOMS  WITHOUT  PICKLE.— Let 
the  mushrooms  be  peeled,  and  the  insides  taken  out ; 
then  lay  them  to  soak  in  water  for  two  or  three  hosra, 
after  which  they  mnst  be  dried.  Lay  them  on  tin  plates, 
and  set  them  up  In  a  cool  oveu,  an  operation  which  mast 
be  repeated  several  times,  nntil  they  are  thoroughly 
dry.  They  mnst  then  be  pat  in  pots,  and  kept  from 
damp. 

TO  MAKE  KETCHUP.— To  a  peck  of  mushrooms, 
put  two  hand! uls  of  salt.  Lot  them  stand  two  days ; 
then  strain  them  out,  and  boil  for  half  or  quarter  of  an 
hour.  Scum  them  well,  and  season  as  you  like  with 
ginger,  pepper,  cloves,  and  garlic,  all  of  which  must  be 
boiled  but  the  garlic ;  let  them  stand  for  a  day  or  two, 
and  then  put  into  bottles  with  sweet  oil,  tying  over  some 
perforated  paper. 

A  COUNTBY  CAPTAIN.— Cut  a  fowl  to  pieces  as  for 
a  tricasei  i  salt,  pepper,  and  cayenne  pepper  it  to  taste. 
The  fowl  mnst  be  fried  in  batter  by  itself ;  three  or 
tour  large  onions  fried  brown  in  batter  are  to  be  sent  op 
with  it,  with  fried  ornmbs  ot  bread,  lemon  peel,  and 
gravy  as  tor  a  roast  fowl.- fVost  an  old  MB. 

A  TUBKISH  BBOIL.— Cot  from  a  snull  eod.fish  a* 
many  slices  ae  are  reqalredi  rub  them  with  a  little  salt, 
and  dip  them  in  floor;  then  mb  a  gridiron  wiUi  oUve 
oil,  lay  the  fish  over,  set  it  on  a  moderate  charcoal  fire, 
and  turn  the  fish  often.  When  nicely  browned  on  both 
Bides,  take  it  off,  then  cover  the  surface  of  a  dish  vritb 
some  finely  chapped  parsley  and  onions,  plaee  the  fish 
over,  with  one  or  two  lemons  out  in  qoarters  round  the 
dish,  and  serve  hot. 


USEFUL  AID   SOIEITFinO  HOTES. 


RUSTIC  PICTURE  FRAMES.— Rustic  wood  for  this 
and  other  purposes  is  in  great  favour  nowadays. 
According  to  the  Scientijlc  American,  with  a  little  care  in 
selection  of  material  and  skill  in  handUng  tools,  we 
mar  frame  onr  engrarings  and  paintings  at  alight  ooBt. 
Oak  wood,  denaded  o(  the  bark,  presents  a  beantiinllr 
oomgatea  sortaee,  out  ol  which  the  knife  easily  remores 
the  few  fibres  whl«i  adhere,  and  it  is  ready  for  vamiah- 
ing  as  soon  as  it  is  seasoned.  The  "season  cracks,'" 
shoold  they  occur,  may  be  filled  with  dark  brown  patty, 
and  will  eren  heighten  the  aeueral  effect.  Take  a  thin 
board  of  the  right  sise  and  shape,  for  the  fonndatAon  or 
'*  mat ; "  saw  oat  the  Inner  oral  or  reoiangnlar  form  to 
eait  the  plctore.  Mail  on  the  edge  a  mstio  frame  mada 
of  the  branches  of  hard,  seasoned  wood,  and  garnish 
the  comers  with  some  pretty  device,  sneh,  for  instance, 
as  a  chister  of  acorns.  Ivy  may  be  trained  to  grow 
arooud  these  frames  with  beaatifal  effect. 

PLATING  COPPER  AND  BRASS  WITH  ZINC— 
According  to  Buttger,  copper  and  brass  can  be  easily 
coated  with  sine  by  immersing  them  in  a  boiling  bath 
of  sal  ammoniac  containing  zinc  foil  or  powder.  The 
deposit  of  ziac  made  in  this  way  is  brilliaQt,  and  adheres 
firmly  to  the  copper  and  brass.  Whether  iron  conld  be 
coated  or  galvanized  in  the  same  way  Is  not  stated  by 
the  author,  though  the  use  of  sal  ammoniac  in  the  ordi- 
nary process  is  well  understood.  He  first  prepares 
finelV'divlded  zinc,  by  pouring  the  molten  metal  In  a 
previoosly  strongly-heated  iron  mortar,  and  stlrrinir 
until  nearly  cold.  The  pulverulent  zinc  thus  obtained 
is  placed  in  a  porcelain  vessel,  and  to  it  is  added  a  con* 
centrated  aqueoas  solution  ot  sal-ammoniac.  This  mix- 
ture is  heated  to  boiliua ;  and  the  copper  or  brass  ob- 
jects to  be  coated  with  zinc  (but  prevlonsly  well* 
cleansed,  and,  best,  even  with  an  acid)  are  then  placed 
in  the  liquid,  wherein  they  become  coated  inth  a 
brilliantly- white  adhering  layer  of  zinc. 

METHOD  OF  PURIFYING  ILLUMINATINO  GAS. 
E.  Pelouze  modifles  the  Lamming  mass  now  generally 
employed  for  the  purpose  ofnurifying  illuminating  gas, 
by  adding  sulphuric  acid.  He  spriokles  the  pnnflers 
containing  oxide  of  iron  and  sawdust,  with  water,  to 
which  SO  per  cent,  of  sulphuric  acid,  of  speoific  gravity 
1*68  (fiS"  Banm6),  has  been  added,  and  after  the  mass  has 
dried  np  suffloiently,  passes  the  gas  through.  After  use 
it  is  neoessarv  to  restore  the  siuphario  acid,  and  to  re- 
move the  sulphate  of  ammonia  that  may  have  been 
formed.  It  id  said  that  napthalin  is  not  removed  from 
the  gas  by  this  method.  A  mixture  of  oxide  of  iron  and 
sawdust  thus  prepared  would  serve  au  excellent  par- 
pose  as  a  disinfecting  agent  to  be  added  to  the  earth  in 
the  earth-closet,  in  stables,  cesspools,  and  the  like,  bat 
where  it  has  to  come  in  contact  with  metals  care  must 
be  taken  not  to  have  free  eulphurio  acid  present.  Ordi- 
narpr  copperas  or  sulphate  of  iron  and  sawdust,  with 
native  hematite,  or  bog-iron  ore,  would  altw  make  a 
valuable  disinfecting  mixture,  and  would  be  nearly  as 
cheap  as  any  of  the  others, 

NEGLECT  OF  UUSHROOtf  S.— How  is  It  that  mash- 
rooms  should  be  nsed  so  timidly,  and  left  to  rot  by 
thousands  in  field  and  forest,  when,  with  a  rise  in  the 
price  of  flour,  or  of  meat,  they  might  and  ouRht  to  give 
dinners  for  numberlesH  cottagers,  whose  children  could 
gather  these  "  vegetable  beef-steuks"  with  ea^o  and  with 
profit  ?  la  there  not  the  common  mushroom,  and  the 
fairy-ring  mushroom  or  Scotch  bonnet,  the  blewitt  and 
,  the  orange-milk  mo^kroom,  the  morel—and  might  there 
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not  be  the  truffle,  had  we  lens  pride  in  borrowing  from 
oar  neighboors,  &nd  more  LnRenaity  In  ntilizing  the 
loan  T  How  is  it  that  France  is  ahead  of  us  in  prizing 
these  fungi  as  delicacies,  and  Italy  very  far  ahead,  so 
that  £4000  worth  yearly  are  iold  in  the  market-place  of 
Rome  7  Wc,  says  the  Food  Joumai,  pride  oarscuves  on 
our  roast  b«ef ;  let  as  not  have  to  blash  for  the  scanti- 
ness and  deaniess  of  oar  vegetable  accompaniments. 
M.  Roqaes  ha^called  maahrooms,  "the  manna  of  the 
poor*"  and  yet  In  England  the  poor  do  not  consider 
ihemaelTes   divinely    dbosen  enough   to   gather   this 


CARDED  OAKUM  AS  A  SURGICAL  DRE88tNO.— 
Be  many  advantages  are  possessed  by  carded  oakam  as 
a  surgical  dressing  that  we  (Lancet)  expect  it  to  be  largely 
employed  in  the  military  hospitals  of  Franco  and  Oer- 
many  during  the  present  war.  As,  however,  its  qaallties 
are  not  yet  so  widely  known  as  they  should  be,  it  may 
be  oaefnl  at  the  present  juncture  to  refer  to  them.  The 
material  is  gimply  old  rope  shredded  in  prisons  and 
workhouses,  and  carded  by  machinery.  It  la  of  a  bright 
brown  ooloar,  with  the  well-known  tarry  fragrance.  A 
little  of  the  oakum  is  roaghlv  drawn  into  a  suitable 
shape  for  covering  the  woond,  then  wetted,  and  applied 
to  it.  All  discharge  is  absorbed  by  the  dressing,  and 
any  bid  odoar  is  efTectually  dcstro^red.  By  dipping 
it  into  hot  water,  and  covering  It  with  oil  silk,  a  oon- 
venient  antiseptic  poaltice  is  formed,  easily  made,  very 
Ugbt,  and  answeruig  perfectly  its  purpose.  It  thus 
sopersedes  the  use  of  lint,  ointments,  and  linseed-meal 
or  bread  poultices.  It  is  easily  burnt — no  small  advan- 
tage in  a  crowded  hospital,  where  bad-smelling  applica- 
tions are  a  fertile  sonrce  of  decrease  if  not  quickly  de- 
stroyed. ItsBimpIicity  of  application  saves  much  time 
and  labour— a  great  consideration  where  the  nursing 
staff  is  overtaxed,  as  must  always  happen  after  serious 
engagements.  Its  cheapness  Is  another  great  advan- 
tage. Carded  oakam  can  be  procured,  we  believe, 
lor  something  like  ainepence  a  poand«  aboat  a  filth  or  a 
rixtii  of  the  cost  of  lint. 

NEW  ELECTRIC  MACHINE,— Among  the  improve- 
ments of  the  **  Infloenoe  or  Electropher  machine,"  in- 
vented by  Herr  Holts,  of  Beiliii.  a  new  oonstractlon.  by 
Professor  Poggendorfl;  is  espeeially  noteworthy.  This 
machine,  we  learn  from  the  MonaUberiekt  ef  the  Berlin 
Academy,  has  two  rotating  glass  plates  ;  and  the  con* 
doctors  are  placed  in  a  convenient  manner,  especially 
adapted  for  demonstrations  in  lecture-rooms.  It  exceeds 
in  efficiency  all  machines  hiUierto  made,  and  is  mana- 
factored  by  Borcbbardt,  of  Berlin.  For  the  purpose  of 
cleaning  the  glass  plates.  Professor  Poggendorff  re- 
commends rubbing  with  petroleum. 

ALLOY  FOR  TAM-TAMS.  OR  OOXOS,  AND  CYM- 
BOLS. — From  the  Cktmical  Neva  wo  have  an  account 
of  the  method  now  foUowed  by  Mes-trs.  Riche  and 
Champion,  for  making  the  sound-producing  instruments 
alluded  to,  which  consist  of  an  alloy  of  80  parts  of 
copper  and  20  of  tin,  which  is  hammered  nut  with  fre- 
quent anneaUng.  Ah  alloy  of  78  of  copper  and  22  of  tin 
answers  better,  and  can  be  rolled  out.  The  process  ia 
similar  to  that  in  use  in  China,  and  Is  carried  out  at 
Paris  by  M.  Collar. 

POISON  PLANTS.— Mr.  Worthingtoa  Smith  records 
in  the  Joumai  nf  Botany  an  instance  of  a  fatal  case  of 

poisoning  by  eating  the  root  of  the  water-dropwort, 
tEnanthe  rroccUo,  an  umbelliferous  plant,  common  in 
ditches  and  wet  places.  A  carter  at  Staplehurst,  in 
Kent,  ate  some  of  the  roots  whilst  at  work,  supposing 
them  to  be  the  wild  parsnip.  In  about  an  hour  he  be- 
came oncoDScioiis  and  convulsed,  and  death  occurred 
in  another  half-hoar,  before  medical  aid  could  be 
obtained.  The  man  had  fed  bis  horse  with  roots  of  the 
same  plant,  and  the  aniouU  also  expired  about  two  hoars 
after  eating  them.  There  Is  no  doubt  that  the  (Enantke 
is  a  viraleat  poison,  but  it  seems  strange  that  the  horse 
as  well  as  the  man  should  not  have  rejected  a  ''plant  of 
so  acrid  and  suspicions  a  flavour.  Several  wild  Um- 
bellifere  are  amongst  the  most  dangerous  of  British 
plants. 

THE  NEW  ACT  ON  FACTORIES  AND  WORK- 
SHOPS.—The  statute  to  amend  and  extend  the  Acts 
relating  to  factories  and  workshops  was  passed  on  the 
9th  August,  iu  reference  to  print-w)rks  and  bleaching 
and  dyeing  works,  as  also  to  amend  the  Acts  on  factories 
and  workshops.  There  are  two  pari^  in  the  statue  and 
three  schedules.  The  first  part  relates  to  print-works 
and  bleaching  and  dyeing  works,  and  is  to  be  construed 
as  one  with  the  Factory  Act  Extension  Act,  1867 ;  and 
after  January  1st,  1872,  the  principal  Act  Is  to  apply  to 
print-works  and  bleaching  and  dyeing  works.  Certain 
regulations  are  to  be  enforced  on  the  1st  of  January, 
1871,  in  Turkey-red  dveing  works.  The  second  part  of 
the  statute  relates  to  fruit  and  fish  preserves.  The 
schedule  to  the  Factory  Acts  Extension  Act,  18OT,  and 
the  schedule  in  the  Workshop  Regulation  Act,  1867,  are 
to  be  constrned  as  if  they  were  contained  In  each  of 
those  schednles.  In  the  schedules  the  permanent  modi- 
fications are  set  forth.  In  the  manufacture  of  preserves 
from  frait,  and  in  the  processes  of  preserving  or  curing 
flsfa,  women  may  be  employed,  between  the  Ist  uf  Juue 
and  the  14th  of  December,  for  a  period  not  exceeding  14 
hoars  on  any  one  day. 

ARTIFICIAL  BUTTER.— Apparently  astonishing  as 
the  idea  is,  the  manufacture  of  artificial  butter  (beurre 
arti^ciel)  is  serioasly  contemplated  in  France.  A 
Parisian  contemporary  states  that  M.  Meye,  of  Pari-?, 
has  taken  out  a  patent  for  the  manufacture  of  artifleinl 
batter,  which  according  to  the  joamnl  in  question,  is  to 
be  used  as  a  substitute  for  that  ordinarily  exported  to 
England  and  Russia.  The  description  of  the  process  is, 
that  animal  fat  )<»  subject^'d  to  groat  pressure,  by  which 
the  steal  ine  is  ( xtraoted  for  making  candles,  or  bou^ie^ : 
an  oily  material  being  at  the  same  time  obtained,  the 
composition  of  which  is  identical  with  that  of  butter. 
The  question  then  arises,  bow  is  the  taste  of  this  "  com- 

SO'iitiou  "  to  be  rendered  similar  to  that  of  butter?  M. 
Teye  is  quite  equal  to  the  occasion;  he  says  that  he  sub- 
jects the  animal  oil  to  a  Buocession  of  scientific  procet^ses 
and  manipulations,  the  nature  of  which  he  explains  at 
(Treat  length  and  with  marvellous  ingenuity.  He  tra,cc<t 
the  relations  of  unsophisticated  grease  to  sophisticated 
fat,  and  crowns  the  edifice  In  rare  style,  by  showing  the 

fireclse  identity  of  each  with  what  he  calls  •'  butter,*'  and 
ndulges  iu  the  most  sanguine  anticipations  about  the 
saccess  of  his  **  invention?' 

GELATIN.— It  is  said  that  an  animal  fed  on  gelatin 
dies  rapidly  of  starration  and  inanition.    This  is  per* 


fecUytrne:  bat  the  fact  is,  that  no  simfde  substance 
given  alone  will  support  life.  Tho  most  natritive 
materials,  saeh  as  albumen,  fibrin,  glu'.en— to  say 
nothingofsnch  substances  as  starch  or  sugar —all  equally 
fail  to  support  life  when  given  alone. 

SCAVENGER  BEETLES.— Scavenger  beetles  are  to 
be  seen  wherever  the  presence  of  putrescent  and  offen- 
sive matter  affords  opportunity  for  the  display  of  their 
repulsive  bat  most  carious  instincts ;  fastening  on  it 
with  eagerness,  severing  it  into  lumps  proportionate  to 
their  strength,  and  roUing  it  along  in  search  of  some 

Slace  saffldently  soft  in  which  to  bory  it,  after  having 
eposited  their  eggs  in  the  centre.  I  had  frequent 
opportonfties,  especially  in  travorsingtbo  sandy  jungles 
in  the  level  plains  to  the  north  of  the  island,  of  observ- 
ing the  onfailing  appearance  of  these  creatures  in- 
stantly on  the  dropping  of  horse-dung,  or  any  other  sub- 
stance suitable  for  their  purpose;  although  not  one  was 
visible  but  a  moment  before.  Their  approach  on  the 
wing  is  announced  by  a  loud  and  joyou'^  booming  sound, 
88  they  dash  In  rapid  circles  in  search  of  the  desired 
object,  led  by  their  sense  of  smell,  and  evidently  little 
assisted  by  the  eye  in  shaping  their  course  towards  it. 
In  these  excursions  they  exhibit  a  strength  of  wing  and 
sustained  power  of  flight,  saeh  as  is  possessed  by  no 
other  class  of  beetles  with  which  I  am  acquainted,  but 
which  is  obviously  indispensable  for  the  due  performance 
of  the  useful  functions  they  discharge.— Sir  J.  B. 
Tennent'$  Natural  HUtory  o/  Ce^flon, 

HARMLESS  SALAD  HERBS.— It  is  a  pity  people, 
says  the  Rati  Mail  Oac0l(«,  In  this  country  neglect  to 
add  to  their  diet  by  a  more  liberal  use  of  harmless  salad 
herbs  which  are  now  altogether  wasted.  Watercress  is 
very  well  la  Its  way,  bat  is  not  everywhere  accessible. 
It  has  lately  been  pointed  out  that  our  sorrel  plant  is  a 
more  delicate  and  agreeable  variety  than  the  wood 
sorrel  so  largely  used  at  table  in  France  and  Germany ; 
that  the  common  shepherd's  purse  and  lady's  smock 
may  supply  the  place  of  the  watercress ;  that  the 
famoas  **  barbe  des  oapuclns"  of  tho  Paris  rcstaarants 
is  nothing  more  than  the  blanched  shoots  of  the  wild 
chicory,  and  that  the  "  salade  de  chanoine  "  is  our  own 
neglected  oom-salad.  Our  peasants,  however,  have  vet 
to  Team  the  art  of  making  salad,  and  the  wisdom  which 
selects  and  dalclfios  with  oil  the  bitter  qualities  of  such 
herbs  as  the  endive  or  its  proposed  humbler  substitutes, 
the  avens,  the  bladder  camploa.and  the  tender  shoots 
of  the  wild  hop.  This  art  must  descend  to  them  from  a 
more  cultivated  class,  and  in  nothing  is  the  English 
middle>olas8  table  more  generally  deficient  than  in  the 
wholesome,  varied,  and  savoury  salad  which  adds  on 
attraction  to  the  simplest  fare,  ami  gives  something  of 
freshness,  if  not  of  refinement,  to  the  richest  as  to  the 
poorest  table. 

SEA- CUCUMBERS.  — The  holothnriie,  or  sea-ca- 
cumbers,  may  be  regarded  In  one  light  as  soft  sea* 
urcUins,  and  in  another  as  approximating  to  the  anne- 
tides  or  worms.  Their  suckers  are  similar  to  those  of 
the  true  star-fishosand  sea-urchins.  Besides  progression 
by  means  of  these  organs,  they  move,  like  aunelides,  by 
the  extension  and  contraction  of  their  bodies.  The 
month  is  sorrounded  by  plumose  tentacala,  the  number 
of  which,  when  thev  are  complete,  is  always  a  multiple 
of  Ave.  They  all  nave  the  power  of  changing  their 
shapes  in  the  strangest  manner,  sometimes  elongating 
themselves  like  worms,  sometimes  contracting  the 
middle  of  their  bodies,  so  as  to  give  themselves  the 
shape  of  an  hoar-glass,  and  then  again  blowing  them- 
selves up  with  water,  so  as  to  be  perioctly  globular. 
The  great  sea-cucumber  is  the  largest  of  all  the  known 
European  species,  and  probably  one  of  the  largest 
CncumerliB  mthe  world,  measuring,  when  at  rest,  foUv 
one  foot,  and  capable  of  extending  itself  to  the  length 
of  three.  Under  the  influence  of  terror,  it  dismembers 
itself  in  the  stiuigost  manner.  Having  no  arms  or  legs 
to  throw  off,  like  its  relations  the  luidia  and  the  brittle 
star.  It  simply  disgorges  its  viscera,  and  manages  to  live 
without  a  stomach;  no  doubt  a  much  greater  feat  than 
If  it  contrived  to  live  without  a  head.  According  to  the 
late  Sir  James  DalyeU,  the  lost  parts  are  capable  of 
regeneration,  even  u  the  process  of  disgorgement  went 
so  far  as  to  leave  but  an  empty  sac  behind.  Considering 
the  facility  with  which  the  sea-cucumber  separates 
itself  from  its  digestive  organs,  It  is  the  more  to  be 
wondered  how  it  tolerates  the  presence  of  a  very  re* 
markablo  parasite,  a  fish  belonging  to  the  genus  Fier- 
asfer  and  about  6in.  long.  This  most  impudent  and  in- 
trusive comrade  enters  the  mouth  of  the  cucumber, 
and,  as  the  stomach  is  too  small  for  his  reception,  tears 
its  sides,  quartering  himself  withont  ceremony  between 
the  viscera  and  the  outer  skin.  The  reason  for  choos- 
ing this  strange  abode  is  yot  an  enigma. — Dr.  Hartwig^t 
"  Sea  and  it*  Living  Wonder*" 


AlfSWEES   TO   OOEEBSPOHDEirTS. 


*.*  All  commimicationa  ahonld  be  addresaed  to  the 
Editob  of  the  English  Uichanic,  81,  T«ristook- 
street,  Corent  Oarden,  W.C. 


The  followliig  are  the  inltUle,  In.,  of  letten  to  hand  up 
to  Taesday  morning,  Aogust  23,  and  onacknowledged, 
elsewhere: — 

Edwin  TaAn.Ei>,R.  A.  Proctor,  J.  B.,  T.  8.  H.,  E.  O.  T., 
J.  B.  P.,  J.  P.  H.,  J.  H.,  R.  F.,  K.  W.  H..  ROTd.  E.  Ker- 
min.  Scapegrace,  Tom  U.,  J.  R.  T.,  Ernest  Hart,  J. 
Willing,  Unprejudiced,  W.  Perrrman,  Wm.  Black, 
J.  A.  Mays,  J.  B.  H.,  R.  I.  A.,  Albecl  lachcliffe,  St.  John 
T.  Oore,  Knorterd,  Geo.  U.  Hawley,  J.  H.  Thomas. 
A.  Stringer,  H.  Poclillngton,  W.  R.  Bole,  J.  Oale.  K.  B. 
Fennessey,  H.  E.  BntcMngs,  H.  T.  Roche,  Trinitro- 
phenic  Ferram,  E.  W.  A.,  P.  8.  J.,  3.  Soarr,  San 
Sebastian,  Carlos,  Geo.  Erana,  8.  Priestley,  £.  U. 
Robinson,  Velocipede,  J.  Boame  and  Co.,  H.  W. 
Rareley,  U.  A.  C,  3.  Lander,  J.  P.  H.,  A.  3.  Jannan, 
Joa.  Uosley,  J.  D.,  J.  Lee,  Paddy,  J.  Bowley,  Compen- 
sated Balance,  J.  Keen,  H.  T.  PocUington,  Sable, 
A.  L.  C,  W.  E.  D.,  Chns.  Lucas,  E.  H.  LudgaU,  J.  P.  S., 
J.  O  ,  J.  C.  L..  R.  W.  U.,  New  Subscriber,  R.  D.,  G.  H., 
E.  Daw,  Sereins,  Cnit,  C.  B.,  H.  T.  A.,  R.  Chapman, 
Cliecliache,  Carter,  Draper,  B.  Walton,  O.  H.  O., 
liiban,  W.  W.,  Endeavour,  3.  H.  T,,  Jamea  H.  Smith, 
Uopelol. 


Tht  Siipnnv  Sale  Column  is  the  only  plsoe  is  which  eti 
appear  qaerlea  sent  by  J.  E.,  Beginner,  John  Jack 
S.  R. 

W.  J. — We  cannot  give  the  addreasea  o(  oarcmtributon 
If  you  wish  for  the  addresa  of  tho  gentleman  yoQ  urn 
yon  had  better  asit  tor  it  through  Tlu  Sixynm,  jU 
Column. 

An  Assotjatz  or  B.  S.  Hines. — We  could  not  nn^ 
take  to  recelTe  the  t>peclmonii.  It  would  entail  to 
mach  labour. 

J.  OiLLAims. — The  Enoush  Hechanic  doea  not  mi 
for  the  purpose  of  adTertising  gratis  thoe«  who  eip«e 
a  "  remuneration  for  their  Ideas."  We  are  glad  Hi 
we  seldom  receive  letters  like  yours. 

A  Bnitisb  Wobsvan. — We  cannot  mors  In  tji 
direction  indicated.  There  will  always  be  cooDia 
ones  on  the  look  out  for  flats.  In  all  such  tranaactkoi 
the  weaker  party  should  be  doubly  cautious. 

A  BLACKfurTTH. — The  following  are  the  (sorrect  tabia 
yon  ask  for:— A  Millimetre  =  O-038aT(Min. ;  a  Cat> 
metre  ~  O-8S370t3in. ;  a  DeoimeUs  =  8'937M3ii!.;  i 
Metre  -=  SenOtsain.,  or  S-280eaeft.,  or  1-0W8S3  nrii; 
a  Kilometre  -  1038'83gl  yarda;  •  Xyriamsn  = 
6-11377  miles. 

A.  Allxx. — We  do  not  think  U  wonld  improve  ike  a^ 
pearanoe  of  our  journal  t  o  insert  part  of  tne  excka&m 
among  the  matter.  They  are  to  all  intents  uil  pir- 
po4es  advertisements,  and  should  not  be  bosad  np 
with  the  volume. 

BaspKBua— If  your  claim  has  l>eeii  allowed,  ym  til 
probably  share  iu  tho  settlement  which  baa  beramni! 
—5a.  in  the  pound,  we  believe. 

D.  F.  A. — We  cannot  give  the  information.  Oar  Ewfli>t- 
neat  Column  wa.4  designed  to  meet  cases  like  yvar^ 

H.  B. — Feoula  is  a  term  sometime*  applied  to  ftsrdi. 
sometimes  to  cornflour.  The  moat  ordlxuuTdesa^ti^ 
Is  a  pulverulent  master  obtained  by  breakuigdsnt^ 
texture  of  plants,  washing  with  water,  and  CfAiefSirr 
the  deposit. 

Ekcbt.— B.  3.  (Birmingham).— No,  Emery  Is  a  noiin 
granular,  or  oompaet  variety  of  a  miaeral,  knovi » 
corundum.  It  takes  its  name  from  Cape  Eioeri,iiil:< 
Island  of  Naxoa,  where  it  la  found  in  abundance,  ai 
whence  It  la  largely  imported. 

B.  G.  K.— Tho  weight  of  a  foot  of  round  bar  iron  Ilia 
diameter  would  be  Sib.  lS-7o<. ;  of  Ills,  aqnare  bar  1.-0: 
71b.  7-Boi. 

Bbitannu  Hbtai..— F.  C.  W.— Britannia  metal  la  com- 
posed ot  equal  parts,  braaa,  tin,  antjmoajr,  and  bli- 
mnth. 

John  Hampden  (Wilts).— We  cannot  Insert  advertise- 
ments on  condition  of  any  one  aceepUng  your  chal- 
lenge and  overturning  your  theories. 

Cbtptoobaphbb. — Next  week. 

J.  B.— "  Accessories  to  the  Uicroseope"  next  week. 

J.  O.  Bbink  writes  to  thank  Mr.  Oeo.  Jackson  tar  Us 
reply  on  molting  cast  steel. 

An  ENQUjaKR. — Your  query  about  price,  &s.,  ot  t^VvA- 
ometers  is  an  advertisement,  aad  thfitetore  niA  in- 
serted. 

SoBBW  PowBB,  BT  J.  K.  P.— Next  week. 

Lix.— Yon  nnd  fault  with  the  stylo  of  writing  ot  otbs 
correspondents,  aad  fall  into  similar  errors  younel 
You  accuse  "  R.  P.,"  in  his  letter  on  Artillery  m 
charges,  of  •' deliberate  equivocation,"  mad  conclai 
by  saying  that  his  letter  "  proves  nothing  beyoad  b 
own  fenorance."  Your  reply  to  ••  Scriptor  •■  is  in  tb 
same  style.  One  way  to  improve  others  is  to  set  a  goo 
example  oorselves. 

O.  B.  DAVts.— MS.  oJ  Inorganic  Chemistry  and  letten 

E.  L.  O.'s  letter  and  replies  next  week. 

Joa.  MiLLiNOTON.— We  expressed  your  Idea. 
J.  M.— Wo  dou'l^swer  queriea  by  post . 
Bbenabdin.- Your  suggestion  for  a  passport  is  good 
for  the   Continent,    but   ot   no   service    to   Btflak 
mechanies. 

AoHBOHATic— Your  proffered  articles  on  tho  "  Kiti»- 
acope  "  wonld  be  acceptable,  provided  you  do  «ol  go 
over  ground  covered  by  others. 

H.  W.  T.— Your  query  has  no  practical  value. 

UaartJL.— See  answer  to  "  H.  W.  T." 

Filtbrs.- W.  E.  Ivey  wUl  Bud  foU  informaUon  os  IB 
subject  in  Vol.  X.,  pp.  112, 15S,  678,  611. 

A.  W.  Pbixst.— Purchase  the  volumes  of  the  Esoiss 
Mechanic  containing  "  The  Lathe  and  its  Uses." 

Seconds  Pbaoticai.  Watchmaxbb.— Next  week. 

J.  O'CoNNBi..— We  know  no  reason  to  alter  the  opiiwa 
expressed  on  your  pictures. 

J.  Baskebtille  on  "  Link  Motion,"  next  week. 

The  Phahtom  Wheel.— We  have  rccairrf  ioicni  ot 
letters  on  this  question  in  answer  to  tho  -Hm-taamoai 
BUcksmith,"  oil  tesUfving  to  the  insworacy  ol  bis 
sUtement  on  the  want  of  rigidity  of  Ibcao  whtels. 
We  never  before  witnessed  such  ■  concurrence  a 
opinion.  We  have  not  room  even  to  give  extrsoi 
from  the  letters. 

A.  G.  V.  Ooodeub.— Scud  us  the  best  you  can 

Oboan  Boildino.— "B.  W^.  D."  and  others  inquire  I'/i 
"Adept."  The  Ust  we  heard  of  our  esteemed  cct 
sponilent  was  that  he  was  nnwell,  but  that  he  b>^ 
soon  to  bo  able  to  continue  his  papers.  Not  hs'S 
heard,  wo  fear  he  Is  not  recovered.  It  aoiarj"" 
that  Mr.  Kimble,  another  able  correspondeal  J 
organ  bjilding,  wrote  us  about  ten  weeks  atnoe  Uaia 
WA!<  obliged  to  go  to  another  climate  for  the  bes«^  < 
his  health. 

W  W.  HABBia.— See  footnote  to  Hermann  Smm 
article  on  "  Harmonium,"  NaSSS,  p.  ITS. 

Robert  R.— See  series  of  articles  on  "Painting  a 
Decoration  "  now  appearing  In  the  BuUdi^  W««s. 

J.  M.— Isoohelmal  means  "  equal  winters  ; "  i.«..  ha^ 
the  aame  mean  winter  temperature.  It  ia  from  ■ 
Greek — isos,  equal ;  ekeima,  winter. 

R  E.  Y.— "  Bouheyl "  ia  a  mining  term  and  alg 
Uving  stream.    It  ia  appUed  by  tin  miners  to  any  I 
tion  ol  a  rock  which  is  unpregnated  with  tin. 

S.  R.  B.— The  pancreas  ia  a  fleshy  gland  sitnat«d  1 
and  behind  the  atomach,  secreting  a  salivsUko  I 
which  asaista  digestion.    The  literal  meaning  of  J 
word  is  "  all  flesh." 
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:STRAOT  OP  A  PAPER  BY  DR.  ZOLLNER, 
DN  THE  TEBIPERATURE  AND  PHYSICAL 
CONDITION  OP  THE  8UN.» 

By  Richabd  A.  Pboctob,  B.A.,  P.R.A.S. 

Author  of  "  Other  Worlds  than  Ours,"  Ao. 
^  PAPER  of  considenble  scientific  interest 
^"  has  recently  been  contributed  by  Dr. 
Dllner  to  the  subject  of  the  "  Bnn's  FhysiMtl 
audition."  The  foUowing  pangraphs  may  be 
yarded  as  an  abstract  (and,  in  some  places,  a 
nnslation)  of  this  paper,  which  ironld  be  too 
-ag  to  appear  in  foil  in  these  columns.  It  has 
•emed  best  to  give  tiie  caloolations  in  fall, 
Boanae,  though  too  complex  to  be  understood  by 
U  onr  readers,  they  will  be  acceptable  to  many. 
?be  results  to  which  they  lead  can  hardly  fail  to 
«  generally  interesting. 

The  solar  prominences  may  be  divided  into 
wo  charaoteriBtic  forms— those  resembling  clouds 
>r  smoke,  and  those  which  present  all  the 
eatnres  of  mighty  eruptions.  Sometimes  one, 
jometimes  another  form  will  be  most  prevalent 
over  a  partionlar  region  of  the  son's  surface. 
When  we  study  prominences  of  the  latter  form 
attentiTely  we  can  scarcely  doobt  that  they  are 
really  due  to  eruptions  of  glowing  hydrogen. 
Now,  if  we  assume  that  these  eruptions  are  caused 
by  an  excessive  pressure  exerted  on  the  hydrogen 
while  yet  beneath  the  son's  sorface  (and  no  otiber 
theory  seems  available,  unless  we  abandim  al- 
together the  guidance  of  recognized  analogies^, 
we  must  suppose  that  there  is  a  stratum  parti- 
tioning off  the  inner  masses  of  hydrogen  from  the 
hydrogen  atmosphere  outside  the  photosphere. 

The  conception   of  such  a  stntnm  has  been 
forced  even  on  those  who  hold,  likeBespighi,  that 
eleotridty  causes  these  signs  of  eruptive  action. 
But,  adhering  to  the  simpler  and  more  natural 
supposition  of  a  difference  of  pressure,  we  have 
the  means  of  answering   some    very  important 
questions  respecting  the  temperature  and  ^ysical 
condition  of  Uie  sun. 
We  have  in  the  case  of  perfect  gases : — 
1st.  The  law  of  Mariotte  and  Gay-Lussac. 
3nd.  The  constant  ratio  which  anbsists  between 
the  specific  heat  at  constant  volume  and  the 
specific  heat  at  constant  pressure. 

This  ratio,  when  once  determined  by  recog- 
nized methods,  for  any  gas,  most  be  re^trded  as 
unchangeable — like  iita  atomic  weight  of  sub- 
stances and  other  such  constants.  In  order  to 
deal  with  the  eruptive  prominences,  as  instances 
of  the  outflow  of  a  gas  from  one  space  into 
another,  we  assume,  for  the  sake  of  simplicity, 
that  there  is  a  constant  pressure  in  both  spaces, 
and  neither  gain  nor  loss  of  heat.-)- 

Put 
.i   s  the  heat-eqnivalent  of  work  (the  reciprocal 

of  Joule's  equivalent). 
V    =  velocity  with  which  the  gas  flows  from  the 

opening. 
g    =  force  of  gravity  at  the  sun's  surface, 
c     =  the  constant  ratio — 
-specific  heat  of  gas  when  pressure  is  constant' 


c 


*] 


its  speciiic  heat  when  volume  is  constant   _ 
=  the  ratio  of  the  specific  heat  of  the  gas. 

to  that  of  water. 
=  the  absolute  temperature  of  the  gas  in  the 

inner  space. 
=  the  absolute  temperature  of  the  outflowing 

gas  in  the  plane  of  the  vent. 
=  the  pressure  of  the  gas  in  the  inner  space, 
^a  =  the  pressure  of  the  gas  in  the  plane  of  the 
vent. 
Then  according  to  the  mechanical  theory  of 
heat,  we  have  (on  the  assumed  conditions) 


Assume  further  that 

a,  =  the  mean  height  of  the  barometer  in  metres. 

p  =  densityof  the  gas,  at  the  temperature  of  melt- 
ing ice,  and  at  the  pressure  corresponding 
to  the  barometric  height  a,  at  the  earth's 
surface. 

a  —  density  of  the  gas  in  the  inner  space  men- 
tioned above,  under  pressure  p(  and  at 
the  absolute  temperature  U. 

a   =  the  ooefflcient  of  expansion  of  the  gas  for 
1°  Centigrade. 
From  the  law  of  Mariotte  and  Oay-Lnasae  we 

have  the  following  relation : — 


(3) 


The  pressure  pa,  may  be  considered  as  equiva- 
lent to  the  pressure  of  the  outer  solar  atmosphere 

at  its  base. 
Next  let 

h  =  ti  certain  height  above  the  base. 

P)^  —  the  pressure  at  this  hei^t. 

t    s  the    absolute  temperature    of    the   solar 
atmosphere  assumed  to  be  constant. 

r    =  radios  of  the  stratum  separating  the  inner 
from  the  ooter  space. 

p^  =  specific  gravity  of  meroory  at  the  tempera- 
ture of  melting  ice. 

g    =  force  of  gravity  at  the  earth's  surface. 

a    =  mean  h^ht  of  the  barometer. 

a'  =  the  density  of  our  atmosphere  at  the  tem- 
perature of  melting  ice,  and  under  the 
influence  of  gravity  </,  and  atmospheric 
pressure  a,. 
Then  we  have,  from  known  laws,  the  formula 

^  •  \jj  "  P.  9,  a.  at  (r  +  h)        W 
And  in  order  to  associate  this  formola  with 
the  preceding,  we  must  assume 

1.  That  the  main  portion  of  the  solar  atmo- 
sphere consists  of  the  same  gas  which  flows  out 
to  form  the  eruptive  prominences. 

2.  That  the  absolute  temperature  of  the  solar 
atmosphere  t  is  equal  to  the  temperature  t,  at  the 
level  of  the  vent.* 

We  have  thus  the  p  of  formula  (4)  identical  with 
the  p  in  (8),  and  t  =  ta. 

It  is  now  necessary  to  remodel  and  simplify 
onr  equations. 

Pot  H  =  height  which  a  body  would  reach  if 
projected  with  velocity  v  from  the  sun's  surface. 
We  have  then,  taking  into  account  the  diminu- 
tion of  gravity, 

r  H 

I*  rH 

0'       ig  =  r~+  H 
Substituting  in  equation  (1)  we  get 
rHA 


f« 


Vi 


=  Ke{ti  —  ta) 


2ff 


—1 


(1) 

(2> 


•  Dr.  ZiiUnar,  "  Vther  dit  Tmptratw  uiid  pkytisekc 
Bac'mfftnkeU  der  S0lin«." 

t  Thnre  wonld  oommonly  be  a  great  departnre  from 
both  oonditlona,  bat  a  little  conaidemtiun  wlU  «how 
that  for  the  parpoaa  of  the  present  ioqoiry  these  condi- 
tions ar«  neoesaaiy,  while  the  results  obtained  may  be 
troited  as  iadicatingthe  limitsi  of  temperatore  and  pres- 
sure in  the  cases  oonsidered.— B.  A.  V. 


''-  rc(r"-|-H) 


+  U 


=  o  -I-  f  a  suppose 

=  a  +  t  (I) 

I     .       "  —  1     ,  .       P 
Write  also,   -    for    —^ ;  bior-^^ 

m  for  -^~  .    Then  equations  2,  3,  and  4,  become 


and 


1'  =  {p'V- 


=  6/ 
•      «i 

P,t  =  pit  '         > 
And  eliminati3ag,  we  deduce 

\«    tw     *•*  -     ra\ 


(U) 

(in) 

(IV) 


partly  by  spectroscopic  analysis,  partly  by  other 
modes  of  observation.  Thus  we  can  estimate  the 
limiU  of  t  (that  is,  the  temperatore  of  the  hydro- 
gen atmosphere).  These  limits  sabstitoted  in  I. 
give  (from  the  known  valoe  of  H)  limits  for  the 
inner  temperatore  t( ;  and  thence,  by  means  of 
III.  and  IV.,  we  can  estimate  the  limits  of  the 
pressures  pi  and  pa. 

The  lowest  value  for  ( is  obviously  0.  So  that 
the  ^itiitinTn  voloe  of  t|  is 

rHA 

*  =  «  c  (TTfi) 

As  the  density  of  the  solar  atmosphere  at 
moderate  distances  from  the  sun  has  been  shown 
to  be  almost  evanescent,  we  may,  for  simplicity, 
assume  that  H  is  equal  to  the  mean  height  of  the 
eruption  prominences.* 

Many  prominences  3'  in  height  have  been 
seen.    But  let  ne  take  H  at  only  1-5'. 

The  heat-equivalent  A  may  be    put   as  jjjj 

(taking  the  metre  as  unit  of  length,  and  eenti- 
grade  degrees  of  heat).  According  to  Regnanlt's 
latest  results,  c  c  is  8-409  for  hydrogen ;  and  ao- 
ctffding  to  Dnlong,  k  for  hydrogen  is  1-411. 

Zollner  here  enters  into  a  discussion  of  the  pro- 
bable value  of  r.  Prom  a  consideration  of  facts 
already  mode  public,  he  comes  to  the  conclusioB 
that  the  stratum  which  separates  the  inferior 
gaseous  masses  from  the  outer  atmosphere  most 
lie  beneath  the  photosphere — ^whioh  is  the  stntnm 
where,  through  increued  pressure,  the  spectrum  of 
the  hydrogen  atmosphere  becomes  continuous. 
Taking  the  nuclei  of  spots  as  probably  corre- 
sponding to  the  lower  stratum,  and  the  depth  of 
such  nuclei  as  8",  he  suggesta  as  a  probable  value 
for  r, 

r  —-  R-8",  where  R  =  sun's  radios, 
or  putting  R  =  16'  at  the  ten's  mean  distaaoe, 
r  =  16'  52" 
Taking   Hansen's  value  of    the  sun's  mean 
parallax  (8"-9159)  we  have 

r  =  880,930,000  metres 
8"=    6,722,000      ,, 
and  H  =  ^70,000      „ 

Substituting  these  values  in  the  expression  for 
U  (when  t  =  0)  we  find 

t  =  40,690°  Centigrade. 
Giving  H  a  value  twice  as  great  as  this, 
U  =  74,940°  Centigrade. 
These  are  "■'"''"""i  values  of  (  for  the  as- 
sumed heights  1-5'  and  3',  respectively,  to  which 
the  eruptive  prominences  are  supposed  to  reach. 
Zdllner  here  pauses  to  inquire  whether  the 
ascent  of  the  prominence  matter  moy  not  be  due 
to  the  some  principle  which  makes  heated  air 
ascend  in  a  diimney,  rather  than  to  projection 
throngh  a  resisting  mediuoa.  Of  course,  in  the 
former  case,  his  whole  argument  would  fall  to 
the  ground,  because  instead  of  compressed  hydro- 
gen rushing  out  through  an  opening  into  a  re- 
latively rar«  atmosphere,  there  would  be  relatively 
rare  hydrogen  rising  by  reason  of  its  lightness 
through  a  denser  atmosphere.  He  rejects  this 
conclusion,  however,  on  account  of  the  enormous 
velocity  vrith  which  the  prominences  have  been 
observed  to  rise — whether  their  formation  ia 
measured  directly  and  timed,  or  by  speotroeoopio 
observations  depending  on  the  change  of  wave- 
length of  light  from  prominence-matter  moving 
towards  or  from  the  eye.  He  finds  that  the 
velocity  of  projeotionf  nefcssary  to  hurl  matter 


J     bpK_  (a  +  tV 
a+t   \     t    / 


From  this  equation,  if  any  three  of  the  four 
quantities  a,  pi,,  h,  and  t  can  be  determined  by 
observation,  or  diown  to  lie  within  certain  limita, 
the  fourth,  or  the  limits  between  which  the  fourth 
lies,  can  be  calculated.  But  the  limiting  values 
of  the  quantities  a,  p^,  and  h  con  be  determined 


•  ZuUner  infers  the  jastice  of  the  second  anppositton, 
from  the  fact  that  the  bases  of  the  prominenoes  seem 
abont  as  bright  as  the  chromoephere.  But  thongh  there 
is  Terr  little  apparent  dilfereoce,  yet  the  photographs 
taken  dnring  tlte  Amerioan  eolipse  Indicate  the  existence 
of  a  real  difference  of  brightness.  For  the  edge  of  Uie 
Innar  disc  is  eaten  away,  so  to  speak,  at  the  bases  of  tlw 
prominences.  It  ia  tnie  tliat  Dr.  Oonld  considers  this 
Is  doe  to  specular  reflection  at  the  moon's  sortaee,  bat 
there  is  overy  reason  to  believe  that  Dr.  Cortis  is  right 
In  regarding  the  peonllarlt]'  as  "  a  phenomenon  of  the 
dark  room  "^LS.  a  poraly  photographic  effect.  How- 
ever,  it  is  inwortantto  remark  that  Dr.  Ziillner's  resoJts 
are  not  Impmuitly  affected  by  a  change  In  the  asaamp- 
ttons.— B.  A  pT 


*  In  other  words,  Ziillner  here  aaanmes  that  th« 
height  to  which  the  eiapted  gas  ia  olutrveil  to  be  pro- 
Jeotad  through  the  resisting  atmosphere,  ii  not  very  far 
less  than  that  to  which  It  would  bo  projected  by  a  like 
force,  ia  «i<»io.  Owing  to  the  probable  compression  of 
the  erupted  gas,  the  supposition  is  admissible,  at  least 
for  the  purpose  of  the  above  Inqoiry.  The  maximum 
rather  than  the  mean  height  of  the  prominences  should 
be  taken,  however;  beoanaa  obviously  we  cannot  sup- 
pose all  the  observed  prominences  to  be  really  projected 
from  the  edge  of  the  disc,  many  must  be  jonikorUned 
portioas  of  prominences. — B.  A.  P. 

t  I  am  led  to  notice  here  the  amazing  conception  of 
Mr.  Mattien  Williams's,  that  matter  ia  projected  from  the 
sun  far  beyond  the  orbits  of  Mercury  and  Venus,  and 
even  beyond  the  orbit  of  the  earth  and  Mars.  It  would 
not  be  dlfHcult  to  show  the  enormous  improbabUlty  that 
any  ezplosiTe  forces  exerted  by  the  san  could  produce 
such  results;  but  setting  aside  aU  such  reasoning,  and 
giving  all  due  weight  to  the  possibility  of  a  tangential 
motion  being  imparted  as  well  as  a  radial  motion,  it  is 
certain  that  any  bodies  so  projected  must  return  to  the 
point  of  projeoUon.  Settiaa  aside  the  relaUvely  minute 
effects  of  i^etary  perturbations,  any  body  projected 
from  the  sun,  even  tangentially  to  Us  surface,  must 
continue  to  hare  the  place  from  which  it  was  projected 
as  a  point  of  iU  orbit.  Yet  Mr.  WUIiams  gets  his  pro- 
jeotiles  altogether  free  of  their  source,  and  so  makes 
them  act  all  manner  of  nnexpected  parts.  They  be- 
come meteors,  though  the  orbits  of  moat  mctiora  ia» 
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to  the  observed  height  atUined  by  the  promi- 
Bjuceg  corresponds  well  with  these  observed 
velocities,  whereas  no  such  velocities  conld  be 
•xpected  if  the  hydrogen  merely  rose  by  reason 
ot  its  relative  lightness. 

To  resome,  th«a,  the  consideration  of  the 
'  Baiting  values  of  t(. 

We  can  deduce  a  limit  for  (  by  discnssing  equa- 
tion v.  It  may  be  readily  shown  that  <r  cannot 
•xoeed  the  mean  specific  gravity  of  the  son,  or 
1*46.  Giving  <r  this  valne  in  V. ;  to  a  the  value 
40,690°  deduced  above,  to  ft  the  valoe  8'  at  the 
suu's  distance,  expressed  in  metres,  and  to  p  the 
limiting  values  0-500"""  uid  0-050""  deduced 
h(-  Wiillner,  we  get  the  following  values  for  t. 
When  pt  =  0-500«"  t  =  29,500° 
„     p^  =  O-OSO""  t  =  26,000' 

The  mean  vnlue  27,700°  will  be  adopted. 
Now,  differentiating  equation  V.  with  respect  to 
da 
I,  the  differential  coefficient  j  r    is  found  to  be 

aegatire,* — that  is,  as  <r  diminishes  t  increases. 
Tbeiefore  since  the  above  value  of  t  has  been 
obtained  by  giving  v  its  maximnm  valne,  27,700° 
is.  the  minimum  valne  of  t.  It  cotiesponds  to  a 
Tsloe  of  O'lUO'""  for  pi, ;  which  value  will  ac- 
•erJiugly  be  adopted  in  the  following  compata- 

tioDS. 

It  may  be  noted  in  passing  that  the  high  values 
abtaiiiod  for  t,  bhow  that  iron  can  only  be  present 
ia  the  form  of  vapour  in  the  solar  atmosphere. 
Taking 

t  =  27,700°  we  get 
ti  =  68,400°. 
fatting  these  values  in  II.,  we  find 

^  =  92-1 ; 
Pa 
that  is,    the  pressure    within  the   space  from 
whioh  the  prominences  flow  is  22-1  times  greater 
than  the  pressure  at  the  sorfaoo  of  the  fluid  layer 
supposed  to  separate  the  compressed  gas  from  the 
gas  oatside. 
Again  from  formula  XV.  (patting  ft  as  8^  we  get 

-^"  =  766,000, 

cr  the  pressure  on  the  fluid  surface  of  the  sun  is 
{pa  the  assumptions  we  have  made)  766,000 
times  greater  than  the  pressure  at  the  height 
where  the  hydrogen  spectrum  begins  to  be  con- 
tinaoos  owing  to  pressure. 

Patting 

y»  =  0-180"  we  get 
j)a  =  184,000  atmospheres, 
maipi  =  4,070,000 

Beckoning  the  depth  at  which  in  a  fluid  of 
Hiwiflo  gravity  1-46  the  mere  hydrostatic  pressure 
waold  be  Pi,  we  find  that  this  depth  is  139  geo- 
era^bical  miles,  or  about  650  English  miles  ;  that 
i&  at  about  l-658th  of  the  sou's  semi-diameter, 
tir  l-i&  seconds  of  arc  below  the  limb. 

Kvun  taluug  the  case  of  a  dense  atmospheric 
shall  of  hydrogen,  we  find  that  for  a  temperature  of 
68,400'"  ((,)  wa  have  a  pressure  of  4,070,000 
atmosph^es  Q),),  only  27"  beneath  the  visible  limb 


9  near  the  nm;  thaj  beooms  uteroida — the  gap 
•{  1S7  milUooa  o{  mllea  now  sepuating  the  nearest 
aateroidal  orbit  from  the  saa  being  seemingly  m  of  no 
moment  whatever.  It  oanaot  be  too  plainly  inaiated  on 
tthia  proteotion  theory  haviag  ao  ofton  boon  *  atombling- 
block)  Uut  while  the  boratmg  ot  a  planet  into  trag- 
okeota  whioh  eventually  pursna  iadependeet  orbits,  or 
the  projeotion  of  a  body  {rom  a  planet  bo  that  that  body 
ayntnally  followa  an  independent  orbit,  may  be  oon- 
ceived  (at  any  rate)  aa  poaaibilitiea,  the  oaatral  body  of 
a  system  cannot  poaaiUy  project  bodies  In  anoh  sort 
that  they  can  travel  in  independent  orbits  around  lilm. 
I  do  not  aay  that  the  two  former  aappositiona  are  one 
wUt  more  acceptable  thaa  the  latter.  There  are  abun- 
dant reaaons  for  doabting  whether  a  planet  could  burst 
ha  the  way  aeoording  to  which  the  formation  of  the 
aetoroidal  cone  has  been  expUined.  Nor  hare  we  any 
Mauim  for  believing  that  ernptive  action  on  any  planet 
could  expel  a  body  far  enough  to  free  it  from  the  control 
•t  the  planet,  and  enable  it  to  follow  an  independent 
•iblt  aronnd  the  aon.  But  ws  oan  eonoeive  each  things, 
vsaiaely  aa  we  can  oonoaive  (without  believing)  that 
the  sun  might  project  a  body  beyond  the  orbit  of 
Kaptune.  Wiiat  we  cannot  conceive,  withoat  forgetting 
the  essential  principles  of  dynamioa  and  the  law  of 
(tavity  ttaelf,  ia  that  a  body  projected  to  any  distance 
ln>m  tne  sun  could  ever  be  found  travelling  on  an  orbit 
labtch  at  no  point  approaches  the  sun.— B.  A.  P. 

*  All  the  qnautiUea  dealt  with  in  equation  Y.  are 
fositive.    Differentiating  we  get— 
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'In  expression  which  ia  obviously  negative  since  (i  -1) 

-q  '-"L+JLa  -  1  —«.",  and  the  third  term  within  the 

I  ( 

B%aare  brackets  is  negative.— R.  A.  P. 


of  the  solar  disc,  or  about  l-86th  of  the  visible 
solar  semi-diameter. 

This  shows  how  quickly  the  pressure  must  in- 
crease within  the  sun's  globe,  and  justifies  the 
supposition  that,  even  at  the  enormous  relative 
temperature  undoubtedly  existing,  the  so-called 
permanent  gases — hydrogen,  oxygen,  and  nitrogen 
for  instance — can  only  exist  in  the  form  of  glowing 
fluids.* 

A  very  surprising  result  follows,  when  we  con- 
sider in  turn  the  case  of  a  nitrogen  or  oxygen 
atmosphere,  having  the  tame  specific  gravity  and 
temperature  as  the  hydrogen  atmosphere  (at  the 
level  of  the  dividing  stratum),  and  reckon  the 
pressure  existing  in  each  atmosphere  at  that 
height  where  the  hydrogen  spectrum  begins  to 
become  continuous.  Taking  the  pressure  of  the 
three  atmospheres  as  equal  to  184,000  atmospheres, 
at  a  depth  of  8"  beneath  the  snn's  visible  limb,  we 
get  (with  the  temperature  t  =  27,700°) 

For  hydrogen  pi,  =  180  millimetres 

323 
„    nitrogen   p    =  j^., 

k        124 
„    oxygen      y»  =  ^^^ 

So  that  the  quantity  of  these  two  gases,  on  the 
above  suppositions,  may  be  regarded  as  absolutely 
evanescent  where  the  spectrum  of  hydrogen 
begins  to  become  oontinuons.  This  would  also 
clearly  be  the  case  if  we  supposed  the  weight  of 
the  two  atmospheres  many  millions  of  times 
greater,  though  it  would  only  require  that  the 
weight  of  given  quantities  of  nitrogen  and 
oxygen  should  be  14  and  16  times  (respectively) 
less  than  it  actually  is  to  cause  these  two  gases, 
under  the  assumed  conditions,  to  haire  a  density 
coincident  with  that  of  the  hydrogen  at  the  sun's 
visible  limb.  It  is  easy  to  calculate,  by  means  of 
formula  III.,  and  the  known  specific  gravity  of 
oxygen  and  nitrogen,  how  great  the  weight  of 
each  atmosphere  must  be  in  order  that  the  density 
at  a  depth  of  8"  beneath  the  sun's  limb  may  reach 
its  niaximom  value  1-46.  We  thus  find  that  the 
weight  of  the  oxygen  atmosphere  can  amount  to 
but  0-66,  that  of  the  nitrogen  atmosphere  to  but 
0-64,  where  the  weight  of  the  hydrogen  atmosphere 
is  represented  by  unity. 

It  appears,  then,  that  putting  out  of  qnestiou 
the  existence  of  disturbances  in  the  solar  atmo- 
sphere, the  rays  sent  from  the  hydrogen  which 
exists  at  so  groat  a  pressure  as  to  give  a  con- 
tinuous spectrum,  can  pass  through  so  small  a 
quantity  only  of  glowing  oxygen  and  nitrogen, 
that  the  absorption  would  be  imperceptible,  and 
therefore  (as  we  know  to  be  the  case)  the  spectro- 
scope could  afi'ord  no  sign  of  the  presence  ot 
oxygen  or  nitrogen  in  the  solar  atmosphere. 

However,  as  the  absorption-lines  of  iron  and 
other  metallic  elements  show  that  wc  might  (were 
mere  quantity  in  question)  expect  to  find  traces 
of  the  presence  of  oxygen  and  nitrogen,  it  is 
necessary  to  add  to  the  above  considerations  the 
circumstance  that  the  permanent  gases  have  but 
slight  emissive  power  compared  with  the  vapours 
of  ordinarily  solid  bodies.  The  absorptive  power 
being  proportional  to  the  emissive,  we  can  under- 
stand (or  at  least  it  is  no  longer  altogether  per- 
plexing) that  the  lines  of  substances  whose  vapour- 
density  must  be  considerably  greater  than  that 
of  oxygen  or  nitrogen  should  be  seen  in  the  solar 
spectrum,  whioh  yet  shows  no  oxygen  or  nitrogen 
Imes. 

Zollner  then  presents  the  following  propositions 


*  Agninat  the  supposition  that  such  gases  as  oxygen, 
hydrogen,  and  nitrogen  can  under  any  circumstances 
assume  the  liquid  or  solid  condition,  it  has  been  objected 
thnt  all  the  gases  which  can  be  liquefied  exhibit  under 
pressure  a  departure  from  the  law  that  elasticity  varies 
with  density  ;  whereas  otlier  gases  exhibit  no  appreci* 
able  departure  from  that  law,  even  under  the  greatest 
pressure  yet  applied.  But  it  is  known  that  in  the  cases 
of  the  hqueflable  gases  the  departure  from  the  law  in- 
creases in  a,  marked  manner  as  liijuefaction  is  approached. 
It  follows,  therefore,  that  the  appreciable  departure 
from  the  law  under  ordinary  pressures  only  proves  that 
the  pressure  necessary  to  produce  liquefaction  liears  a 
mcaiiurable  ratio  to  ordinary  pressures.  It  ^ives  us 
promise,  that  Is,  of  being  able  to  liquefy  such  gases, — a 
promise  Justified  by  the  event;  and  oonversely,  all  that 
is  shown  by  the  absence  of  any  such  departure  from  law 
in  the  case  of  othergaaes,  ia  that  the  pressure  neceaaary 
to  liquefy  them  vastly  exceeds  any  yet  applied.  The  fact 
is  aol&oient  to  diaconcage  any  hopes  we  might  tiave 
formed  that  such  gases  ooold  be  liqaefled  by  us ;  bat  by  no 
meaus  proves  that  they  oanuot,  under  any  olrcumatauoes, 
assume  the  liquid  or  even  the  solid  form.  As  a  parallel 
instance,  we  can  eonoeive  that  no  moans  would  avail  to 
produce  variations  of  temperature  many  degrees  on 
either  aide  of  the  freeain;^  point.  In  this  case  certain 
peculiarities  noticed  in  the  expansion  of  water  with  such 
variations  of  temperature  might  lead  the  experimenter 
to  infer  that  iron  or  gold,  which  exhibit  no  auoh  peculiari- 
ties under  changes  of  temperature,  cannot  be  liquefled. 
The  counlusion  would  be  erroneous,  as  probably  is  the 
ubjvi!  iuferenct*  rci;»jcting  gases.— R.  A.  P. 


as  flowing  either  directly  or  indirectly  from  his 
calcnlatioos : — 

1.  We  cadnot  concluile  from  the  want  ot  cer- 
tain lines  in  the  spectrum  ot  a  self-luminouii  star 
that  the  corresponding  elements  are  necessarily 
absent  from  its  substance. 

2.  The  layer  in  whioh  the  reversal  of  the 
spectrum  takes  place  is  difi'ereut  for  each  sub- 
stance, and  lies  nearer  to  the  oeotre  of  the  star 
according  as  the  vapour- density  is  greater  and  as 
the  emissive  power  is  less. 

8.  Under  otherwise  equal  ciicnmstanees  this 
stratum  lies  nearer  to  the  centre  as  the  intensity 
of  gravity  is  greater.* 

4.  The  distances  separating  the  reversal- strata 
of  given  snbstaueus,  from  each  other  as  well  a 
from  the  centre,  tuc  greater  as  the  temperature  is 
greater. 

6.  Under  otherwise  equal  cironmstanccs  tlh^ 
spectra  of  different  stars  are  richer  in  lines  the 
lower  the  temperatore  and  the  greater  the  nus^ 
ol  the  star. 

6.  The  diffisrraiee  in  the  intensity  of  diSenui 
dark  lines  in  the  speotmm  of  the  sun  and  other 
stani  does  not  depend  only  on  the  difference  be- 
tween the  absorptive  powers  (of  the  correspond- 
ing elements),  but  also  on  the  different  depths  at 
wkieh  the  reversal  ot  the  spectra  in  qneetion 
takes  place. 

Zollner  closes  his  paper  by  dwelling  oo  thv 
great  importance  of  distingnishing  between  the 
rrapective  influences  of  temperature  and  pressuif 
on  the  spectra  of  gases  and  vapours.    He  points 
out  the    possibility  that,  when   examining    the 
speotra  of  electric  discharges  through   rarefied 
gases,  the  pressure  might  be  kept  constant  by  an 
emission  of  gas  before  each  discharge ;  and  thoii 
the  means  be  obtained  of  determining  the  eff'ect  of 
temperature  alone.     He  notes,  however,  that  the 
results  presented  above  could  not  be  importanli^- 
affeoted  by  any  change  in  the  estimated  pressure 
at  whiek   the  hydrogen-spectmm  becomes  oon- 
tinuons, since,  corresponding  to  limits  of  prsasore 
proportioned  as  1  to  10,  t^  Unuta  oi  the  re- 
snldng  temperature  are  propuiiionei  as  1  to  \  \ 
only. 


THE  MICBOSCOPE.— HOW   TO  CHOOSE 
AND  HOW  TO  USE  IT. 

(Continued  from  page  532.) 

WE  do  not  propose  any  rigid  order  of  seq  aenoe 
in  our  further  notes  upon  the  microscope, 
but  we  will  endeavour  to  take  the  several  pieces  of 
apparatus  as  they  appear  to  stand  in  the  order  of 
desirability.  To  this  end  we  will  allow  onrselves 
considerable  latitude  in  our  interpretation  ot  the 
word  acceuory,  and  include  therein  all  apparatxia 
not  supplied  with  an  ordinary  student's  micro- 
scope. And  the  question  we  will  set  ourselves  to 
answer  shall  be.  What  extra  apparatus,  and  in 
what  order,  would  you  recommend  to  a  student  7 

I  think  we   may  place  the   polarisoope  in  tbe 
first  pliuje,  partly  because  whether  we  do  or  no  the 
student  is   tolerably  sure  to  do  so,  and  partly 
because  in  proper  hands  it  ia  an  invaluable  in- 
strument of  research.  In  tbe  form  most  oonunonly 
applied  to  the  microscope  the  polaiiscope  consists 
ot  two  parts — the  polarizer  and   the  analyzer. 
These  are  precisely  similar  in  construction  and 
may  (provided    their  fittings    admit)    be    inter- 
changed at  pleasure.     The  polarizer  and  also  the 
analyzer  may  consist  of  a  rhomb  of  Iceland  spar,  or 
a  thin  plate  of  tourmaline  or  of  herepathite  (some- 
times called  artificial  tourmaline).     On  aoooont 
of  its  cheapness  and  freedom  from  colour,  aa  ma^ 
as  its  greater  freedom   from  danger  of  acoidiBtal 
damage,  the  Iceland  spar  is  generally  used,  sad  in. 
the  form  known  as  Niool's  prism.    Instead  at  ihe 
spar  as  a  pohuizer  thin  plates  of  glass  ma;  be 
used,  but  as  they  do  not  i)ermit  of  rotation  readUy 
their  disadvantages  are  great.    The  polarizer  &t3 
into  the  stage  from  beneath,  and  it  is  well  if  a 
bayonet  catch  or  some  simple  appliance  be  arranged 
to  hold  it    firmly  in  position.     The  priams   are 
fitted  into   a  collar,   which  rotates  easily  by  a. 
milled  head,    unless  the  stage  be  an  elaborate 
mechanical  affair,  when  special  arrangements  are 
made  to  receive  the  prisms.     The  analyzer  may- 
be fitted  either  immediately  above  the  objective. 
In  whioh  position  there  is  some  loss  of  definition, 
or  above  the  eye-piece,  in  which  case  there  is    a 
considerable  loss  of  field.     In  general  work     the 
former  position   is  the  best.     In   any  ease     the 
prisms  should  bo   made  capable  of  rotation    -with 
oxaot  centering.    It    it  be  desired  to  carrjr  the 

*  It  r  be  the  radios,  <  the  speoitlo  gravity  ot  a    star 
supposed  uniform,  the  intensity  of  gravity  at  Its  snrf  aco 

varic  j  as  , '.— K.  A.  P. 
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analyzer  above  tho  eye-pieoe  either  toTirmaline  or 
berepathite  should  in  all  cases  be  preferred  to 
Iceland  spar.  The  price  of  a  good  polariscope 
and  fittings  adapted  for  a  student's  microscope 
varies  from  SOa.  upwards.  A  selenite  of  some 
kind  is  almost  s  necessary  accompaniment  of  a 
polariscope.  Sometimes  a  thin  film  (to  gire  red, 
yellow,  or  bine,  according  to  fancy)  is  fixed  in  a 
collar  and  made  to  rotate  with  the  polarizer.  Bnt 
this  is  a  barbaroas  arrangement.  In  all  cases  the 
film  of  selenite  shonld  be  mounted  on  a  glass  or 
in  a  brass  slide,  and  some  means  adopted  bj  which 
it  may  be  removed  from  the  field  at  pleasnre  with- 
out disturbing  the  object.  It  is  also  convenient 
to  have  three  films  giving  difiTerent  colours  set  in 
the  same  frame,  their  axes  of  polarization  being 
in  the  same  plane,  that  a  series  may  be  tried  with- 
out trouble.  A  very  effident  selenite  stage  has 
been  described  in  a  recent  number  of  this  journal, 
the  price,  however,  is  past  a  joke  to  most. 

Having  obtained  the  polariscope,  the  student, 
if  he  be  a  worker  and  use  his  \"  mnch,  will  find 
that  he  needs  a  steady  and  pure  light  such  as  is 
thrown  upon  the  field  by  what  is  known  as  the 
achromatic  condenser.  This  is  optically  little 
other  than  an  objective  of  i"  or  J"  focus  made 
capable  of  approximation  to  the  lower  snrfsce  of 
the  slide  under  view.  It  is  a  somewhat  expensive 
piece  of  apparatus,  oostrag  from  30s.  upwards. 
Mr.  Brooke  recommends  a  Kellner  eye-piece  in  the 
place  of  the  asnnl  short  focus  objective.  In  any 
case  the  student  may  remember  that  he  can 
always  use  his  {"  objective  as  a  condenser  for  his 
V,  and  so  on.  In  this  case  he  need  only  purchase 
fittings  which  need  not  be  vety  costly.  Mr. 
Collins  has,  within  the  last  few  years,  introduced 
a  new  condenser,  which  he  calls  the  Webster. 
From  what  we  hear  of  it  it  seems  a  most  efficient 
affair,  especially  in  connection  with  his  adjusting 
diaphragm. 

Mr.  Swift  has  also  introduced  a  popular  and 
complete  condenser,  of  which,  as  it  is  a  perfect 
multum  in  parvo,  we  give  a  somewhat  detailed 
description : —  "  It  comprises  an  achromatic  con- 
denser of  90°  angular  aperture  (this  is  suitable 
for  all  objectives  from  the  2in.  to  one-fifth),  tinted 
ditto  for  correcting  the  yellow  rays  of  artificial 
light,  rack-and-pinion  motion  for  focussing,  a 
most  effective  spot  lens,  parabola,  large  dia- 
phragm, carrying  rotating  cap — into  this  cap  are 
fitted  three  discs  for  test  stops — small  diaphragm 
of  apertures,  polarizing  prism,  selenite  diaphragm 
with  two  selenite  films  and  clear  aperture,  and 
oblique  light  shutter  for  illumination  with  low 
powers. 

"The  optical  combination  is  made  with  an 
angle  of  90°  or  120°,  the  former  for  objectives  to 
the  one-fifth  of  an  inch,  and  the  latter  for  those 
of  Jin.  There  are  two  '  field  lenses,'  one  of 
uncolourcd  glass  for  use  with  daylight,  the  other 
of  a  blue  tint  of  sufficient  depth  to  corteot  the 
yellow  rays  from  an  ordinary  jmraffine  lamp,  so 
desirable  in  long-continued  study  with  artificial 
light.  The  condenser  is  attached  to  the  stage  of 
the  microscope  and  held  in  its  place  by  a  bayonet 
catch,  and  the  focus  adjusted  by  a  milled  head 
with  rack  and  pinion.  The  sliding  frame  has  an 
open  qiaoe  and  two  spots,  made  central  by  a 
spring  catch,  and  of  a  suitable  size  for  the  2in. 
and  lin.  objectives,  for  dark  ground  illumination. 
The  advantage  of  having  these  stops  immediately 
beneath  the  lenses  is  very  apparent  in  the  much 
darker  field  that  is  obtained ;  their  value  also  in 
this  position  is  greatly  enhanced  by  being  able  to 
use  them  in  conjunction  with  the  polarizing  prism 
and  selenite  films,  thereby  bringing  out  in  bold 
relief  such  balsam-mounted  objects  as  the  palates 
of  the  Mollusca.  The  rotating  cap  can  be  re- 
moved with  the  greatest  facility  and  other  stops 
substituted  in  the  place  of  those  (three)  supplied 
with  the  instrument,  as  the  natnre  of  the  test 
nnier  examination  may  require.  The  use  of  the 
oblique  light  shutter  and  the  small  diaphragm  of 
apertoies  are  too  obvious  to  require  explanation. 
"With  the  exception  of  the  frame  of  stops  all 
the  appliances  are  carried  on  the  large  diaphragm, 
and  gre  brought  into  position  by  simply  rotating 
that  wheel  until  stopped  by  its  spring  catch. 

"  If  required,  a  parabola  for  dark  ground  illu- 
mmation  with  high  powers  is  made  to  fit  into  the 
place  of  the  optical  combination." 

The  writer  of  the  paper  published  in  the 
"Transactions  of  the  Boyal  Mioroscopioal  So- 
ciety" (new  series.  No.  51,  July,  1868,  p.  110), 
claims  for  this  condenser  the  following  advantages 
viz., — 

"1.  It  can  be  used  with  marked  advantage 
with  objectives  from  2in.  to  |in. 

"2.  The  remarkable  daylight  softness  pro- 
dnoed  by  the  tinted  field  lens  when  used  with 


artificial  light ;   also  dispensing  with  the  use  of 
blue  lamp  chimneys. 

"  8.  It  is  a  very  effective  spot  lens,  and  dark 
ground  illnmination  with  polarized  light. 

"  4.  An  almost  indispensable  requisite  for 
polarized  light  when  using  high  powers  with  the 
object  mounted  in  fluid. 

"6.  And  not  least  important,  the  ease 
and  rapidity  with  which  the  changes  from  ordi- 
nary to  oblique,  and  plain  or  coloured  polarized 
light  with  the  other  combinations  I  have  named, 
can  be  made." 

Professor  Beale  recommends  Lealand's  Gillett 
condenser,  but  we  have  not  space  here  to  enter 
into  a  discussion  of  the  respective  merits  of 
different  makers  of  apparatus.  It  must  suiBee 
for  us  that  we  glance  at  every  important  acces- 
sory and  give  enough  details  to  enable  our  readers 
to  ask  for  what  they  want. 

Oar  stndent  will  now  probably  seek  to  increase 
his  "  power."  He  can  do  this  by  the  addition  of  a 
draw-tube  to  his  instrument  at  the  cost  of  a 
few  shillings,  but  unless  his  lenses  are  very  good 
this  plan  is  not  to  be  recommended.  The  draw- 
tube  in  connection  with  an  erector  (for  rectifying 
the  invendon  produced  in  the  apparent  position 
and  movement  of  objects  when  they  are  viewed 
through  a  compound  mirror)  is,  however,  most 
useful,  as  it  enables  the  observer  to  get  a  range  of 
from  four  linear  to  100  linear  with  an  8-lOths 
objective.  Or  he  may  add  a  C,  D,  E,  and  F  eye- 
piece to  his  instmment,  gaining  in  power  approxi- 
mately 1, 2,  4,  &c.  But  the  better  plan  is  to  get 
a  0  and  then  to  add  to  his  objectives  first  a  i", 
l-12th,  l-20th,  or  l-25th  to  l-50th,  as  he  is  able. 
Bnt  he  will  probably  stop  at  l-12th,  and  seek 
other  accessories. 

The  first  thing  will  most  likely  be  a  mechanical 
stage, — that  is,  a  stage  capable  of  movement  in 
all  directions  by  means  of  milled  heads.  Their 
forms  are  legion,  every  maker  appearing  to 
have  his  speeial  type.  Let  our  stndent  see 
that  whatever  form  he  pnrehaaes  possesses 
the  power  of  coneentrie  rotaithu  and  that 
the  amount  of  movement  eaa  be  read  off  ao- 
curately  by  a  scale.  He  will  new  want  a 
Maltwood's  finder,  a  very  simjlle  aad  iaexpen- 
sive  anangement  for  ""'^M'*;;  a  person  to  register 
the  position  of  any  object  in  the  field.  It  con- 
sists merely  of  a  slip  of  glass  whereon  is  photo- 
graphed  a  series  of  numbers  in  squares  thus — 


A  B,  to  a  focus  at  F,  can  form  no  part  of  the 
largest  pencil  of  light  admitted  by  any  of  the 
object-glasses,  and  represented  by  O  F  H ;  bol 
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A  little  "  stop "  is  placed  at  one  end  of  the 
stage  against  which  the  end  of  the  slide  is  placed, 
wheo  any  object  of  special  interest  is  found  the 
slide  containing  the  object  has  to  be  removed  and 
the  "  finder  "  placed  in  its  stead  and  the  mombers 
in  the  field  read  off  and  registered.  It  is  obvious 
that  the  reverse  process  is  simply  to  work  the 
stage  until  the  finder  now  comes  into  the  field, 
remove  the  finder  and  place  the  object  slide  on  the 
stage  when  the  desired  object  will  be  found  in  the 
field.  The  price  of  a  Maltwood  varies  from  Ss. 
upwards.  Substitutes  have  been  proposed  for 
the  Maltwood,  but  the  latter  is  so  simple  and  in- 
expensive that  we  need  not  trouble  to  examine 
these. 

Every  observer  ought  to  draw  and  measure  his 
objects,  but  as  this  subject  will  come  before  us 
in  another  paper  wo  will  simply  mention  the 
names  of  the  apparatus  commonly  used  for  these 
purposes.  For  measuring,  either  the  stage  micro- 
meter or  the  eye-piece  micrometer  is  used.  For 
drawing,  a  camera  lucida  (a  prism  properly  set),  a 
neutral  tint  reflector,  known  as  Beale's  neutral 
tint,  or  a  small  disc  of  steel. 

We  have  omitted  to  mention  the  spot  lens a 

simple  and  inexpensive,  but  very  efficient  means 
for  procuring  what  is  known  as  the  dark  ground 
illnmination.  This  apparatus  consists  merely  of 
a  lens  of  moderate  focus  with  a  spot  of  black 
paper  on  its  centre  to  stop  out  all  rays  except 
those  which  pass  through  the  periphery  and  con- 
verge at  so  oblique  an  angle  upon  the  object  that 
were  it  not  for  its  refraction  they  would  not 
enter  the  objeet-ghkss  at  all.  Certain  objects, 
such  as  diatoms,  are  seen  by  this  mode  of  illumi- 
nation brilliantly  illuminated  on  a  black  ground. 
Mr.  Wenbam  hiks  introduced  what  is  known  as 
Wenham's  paraboloid  reflector.  It  may  be  easily 
nnderstood  by  reference  to  Fig.  which  represents 
it  in  section  ABC,  and  shows  that  the  rays  of 
IJgW,  r  f'  /,  entering  perpendicularly  at  its  sur- 
^■^1  C  ffii  then  reflected  by  its  parabolic  soifoce, 


an  objeet  placed  at  F  wBl  intaooi^  the  rays  aal 
be  strongly  illuminated.  A  stop  at  S  preva^a 
any  li^^t  passing  through  direct  from  the  mavor, 
which  is  more  adapted  for  high  powers  tkw  tte 
spot  lens.  Indeed,  the  latter  cannet  W  wed 
with  what  an  properly  called  high  fammt. 

The  celebrated  dktwi  -^cjam  iMA  has  re- 
cently caused  such  a  senrntaat  does  not  require 
any  explanation  beyond  tUs,  that  it  is  a  right- 
angled  prism  fitted  eillM*  %»  the  stage  or  on  a 
stand,  and  that  its  great  advantages  ore  that  it 
enables  as  to  obtain  a  bsam  of  parallel  rays  of 
such  intensity  and  in  such  direction  as  we  require. 
The  goniometer  for  measuring  the  angles  of 
crystals  we  need  not  describe,  as  a  w^-eon- 
structed  mechanical  stage  will  serve  vuM  of  its 
purposes.  Neither  will  we  do  more  than  mentum 
Amici's  prism  for  obtaining  oblique  li^t;  and 
several  other  accessories  but  sddom  used  must 
be  entirely  passed  over. 

For  "  opaque  "  illumination  we  may  use  uther 
the  parabolic  illuminator  known  as  Crouch's 
but  made  also  by  several  makera,  or  the  side  re, 
flector,  or  with  very  high  powers  Messrs.  Beck'- 
patent  illuminator,  wherel^  the  objeotiTe  is  made 
its  own  illuminator  by  a  most  ingenioas  eoatri- 
vance.  The  cost  of  all  these  is  oomparatively 
trifling.  It  strikes  ns  very  foroiUy  that  we  have 
spoken  of  nearly  all  aocessories  appertaining  to 
the  miorosoope  proper.  In  our  next  we  will 
huny  through  such  things  as  proeesKa  and 
mounting  materials.  If  any  reader  wishes  further 
information  respecting  any  ^ipaiatos  metitiaiied 
in  this  paper,  perhaps  the  editor  will  aUow  Uia 
to  ask  any  question  he  ehooaes.  H.  P. 

P.S. — In  my  last  article  I  appear  by  some 
oversight  to  have  said  that  a  fair  English  1* 
objective  could  be  purchased  for  50s. ;  I  shonld 
have  said  30s.  I  am  pleased  to  learn  that  a 
London  maker  is  selling  a  tolerably  fair  1'  for 
the  astonishingly  low  price  of  12s.  As  my  eautio?. 
to  our  readers  appears  to  have  been  misnndenstood 
by  some  of  the  makers,  I  may,  perhaps,  be  allowed 
to  say  that  nothing  was  further  from  my  intention 
than  to  reflect  upon  that  most  painstaking  see- 
tion ;  I  merely  wished  to  advise  our  readers  to 
nwke  as  mnch  as  possible  and  to  buy  as  little 
as  possible.  It  is  only  just  to  our  opticians 
to  say  that  they  are  always  willing  to  help  the 
amateur  to  save  his  pocket  if  he  will  trust  him- 
self to  them. 
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ELECTMCITT— ITS   THEOBT,  SOURCES 

AND  APPLICATION. 

Bt  J.  T.  Spbaoub.* 

(Continued  from  page  581.) 

THE  SINE  GALVANOMETER.— 
When  a  magnetio  needle  is  removed 
from  its  normal  position  the  force  with  which 
the  earth's  magnetio  action  tends  to  replace  it  is 
proportional  to  the  sine  of  the  angle  of  deflection. 
The  deflecting  force  of  a  galvaoie  currant  has  its 
greatest  effect  while  parallel  with  the  needle, 
hence  if  the  current  is  made  movable  and  follows 
the  needle  it  moves  till  it  oan  move  it  no  further, 
these  two  forces  balance  each  other,  and   it  is 


'Sigma." 


Digitized  by 


Google 


580 


ENGLISH  MECHANIC  AND  MIRROR  OF  SCIENCE. 


[Sefi.  9.  1870. 


evident  that  the  force  of  the  carrcnt  is  propor- 
tional to  the  sine  of  the  augle  the  needle  then 
makes  with  the  magnetic  meridian.  The  action 
of  galrnnomcters  based  on  this  principle  is  more 
uniform  than  that  of  the  tangent  instrnment,  be- 
oaose  while  the  sine  of  one  degree  is  the  same  as 
the  tangent,  that  of  90  degrees  is  1,  the  same  as 
the  tangent  of  45  degrees,  and  the  sines  gradnally 
diminish  in  proportionate  length,  instead  of,  as  in 
the  case  of  the  tangents,  increasing  so  rapidly  as 
soon  to  become  almost  oseless  as  measnres  of 
action.  Bnt,  on  the  other  hand,  their  action  is 
very  limited,  as  the  force  should  not  be  able  to 
deflect  beyond  90  degrees.  A  sine  galvanometer, 
therefore,  to  be  of  any  extended  ase,  should  be 
made  with  connections  enabling  each  snceessive 
turn  or  layer  of  wire  to  be  brought  into  cir- 
cuit. 
Fig.  41  shows  the  constrmstion  in  its  simplest 


F  t  a  ,  ^4 


form,  k  is  thci  inland  nionntGd  on  tcvollin;;  screws 
'r ;  to  its  bottom  \»  tfxed  a  brass  Bpriug  h.  n^tb  » 
clamp  aeia«^ ;  its  middle  corresponilfi  with  th^.- 
.central  linCi  and  its  edge  is  graduated  as  de 
Bcribod,  section  ISli,  in  the  tangent  galvanometer. 
BO  as  to  divide  the  degrees  \  in  the  centre  is  n 
strong  brass  poii^t  on  which  titnia  freely  au^l 
Bmoothly  thp  circle  B,  which  is  the  base  of  the 
iu&tniraeat  ibioU;  its  edge  is  ^^radnated  to 
degrees,  and  r  ia  a  handle  by  which  to  move  it. 
On  it  is  fixed  C,  a  wooden  frame  on  which  is 
wonnd  the  wire;  n  «  is  the  needle,  which  in  this 
instrument  should  be  heavy  and  highly  mag- 
netized and  4in.  to  6in.  long,  fitted  with  agate 
centre  to  diminish  friction,  and  having  fixed  to  it 
at  right  angles  a  light  alomiunm  or  other  indi- 
cator with  n  line  marked  on  its  middle  ;  c  is  a 
point  fixed.to  the  stand  on  the  line  of  90  degrees  ; 
-I-  and  —  are  the  binding  screws.  As  before 
stated,  to  make  a  reaUy  useful  instrument,  there 
will  he  required  several  of  these  for  different 
lengths  of  wire,  or  a  commutator  to  serve  the 
same  purpose ;  and  it  would  be  more  convenient 
also  to  have  the  binding  screws  on  A,  so  as  to  re- 
main fixed,  and  communicating  l>y  means  of 
springs  pressing  on  metallic  bands  on  B,  which 
would  convey  the  current  to  the  wh-e;  but 
these  are  modifications  readUy  devised,  which 
cannot  be  shown  on  a  figure,  or  without  compli- 
cated diagrams  unsuited  to  the  scope  of  these 
papers.  The  indicator  d,  may  be  so  short  as  to 
pass  into  the  coil  or  stops  provided  to  arrest  the 
needle,  and  a  glass  cover  should  be  provided  to 
keep  the  needle  from  being  afiected  by  wind  and 
otherwise  protect  it. 

To  use  the  instrument  it  is  placed  in  the  mag- 
netic meridian  with  t  pointing  truly  to  the  line  on 
rf,  and  the  zero  or  0  on  the  circle  at  the  middle 
lino  of  6,  or  if  not,  then  the  deviation  is  to  be 
noted  and  applied  to  the  final  result.  The  con- 
nection is  now  made,  and  B  turned  round  till  d 
npain  rests  opposite  c ;  the  angle  through  which  B 
ha<t  been  moved  gives  by  its  sine  the  propor- 
tionate value  of  the  current,  and  by  constructing 
a  table  and  making  one  or  two  trials,  as  ex- 
i)laiucd  for  the  tangent  instrument,  the  actual 
vftlnes  may  be  obtained  once  for  all.  Of  course 
if  the  cnrrent  is  powerful  it  may  carry  the  needle 
round  the  whole  circle,  but  it  is  evident  that  if  it 
goes  over  90  degrees  the  observation  is  useless, 
and  th<'  instrument  too  powerful,  and  hence  the 
necessity  for  tlie  power  to  use  only  one  or  more 
timis"  of  the  wire,  for  each  of  which  lengths  a 
i;;>oiM'il  column  mil  be  needed  in  the  table  for  the 
nctiiiil  value  based  on  experiment  with  that 
leiiKlh. 

ic.t).— Ordinary  galvanometers  are  of  more 
simple  construction,  but  give  no  definite  informa- 


tion. It  is.  however,  quite  easy  to  obtain  the 
real  value  of  their  deflections,  by  once  carefully 
comparing  them  with  a  sine  or  tangent  instru- 
ment. The  process  is  to  connect  one  of  the 
screws  with  the  positive  pole  of  a  constant  bat- 
tery, such  as  a  Daniel  or  Grove,  the  other 
being  connected  to  one  screw  of  the  other  gal- 
vanometer and  through  it  to  the  negative  pole  of 
the  battery.  The  instruments  should  be  so  far 
apart  that  their  needles  do  not  mutually  affect 
each  other.  A  table  of  degrees  and  their  values 
being  prepared,  the  degree  marked  by  the  instru- 
ment to  be  tested  is  entered  opposite  to  that  shown 
by  the  standard  instrument ;  by  increasing  the 
length  of  the  connecting  wires  and  using  fine  Ger- 
man-silver wire,  these  deflections  may  be  reduced 
gradnally,  and  by  thus  bringing  the  needle  to 
zero  and  noting  each  stage  a  table  ia  constructed, 
which  will  always  f^ve  the  value  of  the  deflec- 
tions of  the  instmrneint,  provirling  the  same 
needle  be  always  ustrJ  with  it-  For  convenience 
it  is  best  to  note  npon  the  face  of  each  galvano- 
uitter  the  siile  to  whiith  a  cnrrent  deflects  the 
nbedliL',  or,  if  several  instruui(<nta  are  possessed,  it 
;5  still  be  tU-r  3o  to  arrange  the  connections  that  all 
deflect  the  HMme  way — ^tor  instance,  if  the  screws 
are  on  the  eiilcs  of  the  zero  line,  make  the  north 
polo  alts.t^fl  tium  to  the  side  connected  to  tlie 
positive  iMj]c  of  Die  battery.  Colonms  V.,  VI,, 
and  VII.  ill  tlic  (able,  p.  530,  are  the  rolntive 
dettectioiiB  taken  to  the  nearest  degree  of  three 
of  nij  galvanometers,  as  an  example  of  this  mode 
of  valuing  them. 

Itil. — Fip.  43  shows  the  simplest  possible  form, 
consifitiu^  oF  a  mere  rectiLngle  of  stout  wire 
enairclmg  the  uocdie.    The  lower  bnuwh  should 


be  let  into  the  wood  iraiue,  or  even  be  on  the 
lower  side,  so  as  to  allow  the  graduated  arc  to 
be  on  the  wood,  and  the  needle  should  either 
curve  down  or  be  provided  with  a  wire  prolonga- 
tion to  come  close  to  the  graduation  ;  if  the  rect- 
angle is  made  more  open  than  is  shown  many 
tnms  of  wire  may  be  used  without  hiding  the 
needle,  or  it  may  be  fitted  with  an  indicator,  as 
in  Fig.  44,  and  the  graduation  commence  at  right 
angles  with  the  needle.  Columns  V.  and  VI.  in 
the  table  present  the  action  of  exactly  snch  an 
instrument — VI.  being  that  of  a  single  turn  of 
No.  10  wire,  V.  that  of  the  same  continued  with  a 
number  of  turns  of  No.  18  fitted  with  a  3m. 
needle.  It  will  be  found,  on  trial,  that  these  de- 
flections bear  no  traceable  relation  to  each  other, 
though  it  is  probably  a  combination'of  the  tangent 
and  the  sine  of  the  angles  varying  at  each  point, 
and  consequently  they  are  nearly  equal  for  the 
first  20'  or  ilO',  in  V.  4°  being  equivalent  to  1°  on 
the  tangent  instrument,  i.  c,  28°  =  7°,  and  in  VI. 
1°  equivalent  to  about  2^°,  bat  after  this  the 
valne  of  the  degrees  increases  in  a  much  lower 
rate  than  in  the  tangent  galvanometer. 

1C2. — For  many  purposes  it  is  common  to  ar- 
range the  needle  in  a  vertical  plane  mounted  on 
a  central  pivot,  in  which  case  the  needle  is 
double,  one  working  inside  a  coil,  as  in  Fig.  44, 
the  other  with  its  poles  reversed  working  ontside. 
Such  an  instrument — which  is,  in  fact,  the  needle 
telegraph  instrnment — has  its  uses,  but  its  indi- 
cations cannot  be  relied  on  ;  they  vary  vrith  the 
varying  magnetism  of  the  needles,  because  the 
resistance  to  motion  is  not  the  magnetism  of  the 
earth  but  the  extra  weight  of  the  lower  parts  of 
the  needles ;  the  chief  advantage  is  their  instan- 
taneous action,  as  the  needle  does  not  vibrate  as 
in  the  horizontal  form,  and  their  ready  visibility 
from  a  distance.  Col.  VII.  gives  the  action  of 
such  a  vertical  instrument  made  to  form  part  of 
the  circuit  of  a  pUting  cell,  as  it  has  very  little 
resistance  of  its  own,  and  of  course  is  able  to  be 
placed  in  any  position  and  glanced  at  at  any  time 
to  see  that  all  is  right.  The  table  shows  one  of 
the  evils  of  this  form  in  the  sudden  jnmp  from 
19°  to  28° ;  this  is  due  to  some  little  irregularity 
in  the  friction  of  the  mounting,  or,  perhaps,  a 
slight  bend  in  the  vrire  on  which  the  needles  are 


mounted,  defects  almost  inevitable,  but  which 
render  the  instrument  of  little  value  for  real 
measurement. 

163. — When  very  feeble  cnrrenta  ore  to  be 
measured,  the  resistance  of  the  magnetic  needle 
is  rednced  by  rendering  it  nearly  attatic,  that  is, 
without  tendency  to  fixed  position ;  this  may  be 
accomplished  by  placing  above  or  below,  at  the 
proper  distance,  a  bar-magnet  whose  action  is 
opposite  to  that  of  the  earth,  so  that  the  two 
nearly  neutralize  each  other;  it  is,  however, 
more  commonly  done  by  securing  two  oimilar 
magnetic  needles  on  a  wire  at  right  angles  to 
them,  with  their  poles  in  opposite  directions  ;  the 
nearer  equal  the  two  needles  are  the  less  the  re- 
resistance,  and  one  of  the  needles  working  within 
the  galvanometer  coil  and  the  other  ontside  the 
whole  of  the  reactions  tend  to  turn  the  combined 
needles  in  one  direction.  Such  an  arrangement 
it  is  however  almost  impossible  to  make  perfect, 
and  it  will,  therefore,  always  deflect  farther  to 
one  aide  than  the  other  with  equal  currents ;  also 
the  actions  continually  vary  vrith  the  altering 
magnetic  conditions,  and  therefore  it  is  an  indi- 
cator rather  than  an  actual  measurer  of  cnrrents. 

164. — To  obtain  the  most  perfect  results  from 
a  galvanometer  its  resistance   should   be  about 
equal  to  that  of  the   rest  of  the  circnit,    and, 
therefore,  instruments  with  short  thick  wire,   or 
with  great  leu;]:ths  of  very  fine  wire,  either  sepa- 
rate or  oombiaed  in  one,  are  usually  employed. 
There  is,  however,  a  plan  by  which  a  galTano- 
meter  may  be  made  widely  available — viz.,   by 
providing  means  for  sending  the  whole  or  part 
only  of  the  cnrrent  throngh  the  wire,  the  rest 
going  throngh  "  derived  cireuits  ;  "    in  this  case 
the  instrument  is  made  with  a  considerable  length 
of  fine  wire  suitable  to  the  examination   of  a 
feeble  cnrrent ;  if  a  German-silver  wire  of  exsetly 
the  same  resistance  be  now  arranged  in  the  stand, 
so  that  by  the  insertion  of  a  metaliie  ping,  or  by 
any  convenient  commutator,  it  may  form  a  com- 
plete connection  or  path  for  the  current,  this  will 
divide   itself   equally  through  these  two  roads, 
and  the  indication  of  the  galvanometer  must  be 
doubled  because  it  is  due  to  only  half  the  current ; 
by  several  snch  wires  only  a  tenth  or  a  hundredth 
of  the  current  may  be  mide  to  act  on  the  needle, 
and  thus  the  instrument  may  be  made  available 
for  strong  currents.    There  will,  howevf  r,  altrays 
be  a  source  of  error  in  the  different  heating  effects 
and  consequent  changes  of  conductivity,  which  is 
the   reason    why  German-silver  wire   should  be 
used,  as  its  conductivity  changes   less  with  the 
temperature  than  that  of  simple  metals. 
(To  be  continued.) 


THE    WORLD:     ITS     FORMATION     AND 

ANTIQUITY. 

Bt  Abtbob  UvdbbhilIm 

(Cjaliniuit  from  paje  551.) 

Chilpteb  VIII. 

ABOVE  the  Silmian,  and  below  that  most 
viilaable  and  most  interesting  of  the  geo- 
logical groups,  the  Carboniferous,  lies  a  aeries 
of  strata  commonly  known  as  the  Devonian  or 
Old  Red  Sandstone  system. 

As  the  name  implies  this  group  is  eminently 
sandy  (arenaceout),  consisting  pi inoipaUy  of  sand- 
stones, sandy  shales,  and  schists,  and  a  species  of 
limestone,  called  comstone,  from  the  fact  of  its 
being  a  kind  of  calcareous  conglomerate.  The 
ruddy  appearance  which  more  or  less  pervades  tie 
greater  portion  of  the  group  is  caused  by  the 
presence  of  peroxide  of  iron,  which,  formed  by  the 
action  of  the  water  upon  the  iron  veins  of  the 
previous  epoch,  was  held  in  aqueous  suspension, 
and  finally  deposited,  together  with  the  detritus, 
in  the  form  of  a  new  system.  The  Devonian 
gronp,  as  usually  met  vrith,  consists  of  the  fol- 
lowing strata. 

Uppeb  Series. 

1.  Yellow  sandstones  and  shales,  with  fossils  of 
aquatic  and  land  plants  and  fishes. 

■J.   Limestones  and  schists,  with  shells  and  re- 
mains of  crustaceans. 

MioDLE  Series. 

3.  Coarse  mddy  conglomerates  and  red  sand- 
stones, with  plants  and  remains  of  fish. 

4.  Red  Randstones  and  conglomerates,  green 
shale,  and  limestone  (comstone) ;  few  fossils. 

Loweb  Series. 

5.  Rusty  sandstones  and  conglomerates  with 
flagstones  and  shales  ;  few  remains. 
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6.  Dark  flagstones  and  schiBts,  with  remains  of 
molluscs,  fish,  and  onutaceans,  also  of  plants 
aqnatie  and  teirestrial. 

The  physical  ieatores  of  the  system  shoir 
that  it  was  for  the  most  part  fonned  from 
the  deposits  of  a  shallow  tidal  sea,  the 
ripple-mark  being  very  well  and  dearly  ex- 
hibited. The  fossils  are  principally  marine,  and 
in  the  case  of  animated  beings  solely  so.  Fuci 
or  seaweeds,  and  sedgelike  pbuits  (jmciUi)  were 
nnmerona  in  the  ocean  of  tiiat  day,  and  the  huge 
trea-fems  (adiantitet),  now  inseparable  from  a 
warm  climate.tlien  floarished  tbronghont  the  world. 
Among  the  aniwnal  kingdoms,  the  fishes  reigned 
sapreme  ;  iohtlkyoUtes  {ichthys,  a  fish  ;  and  litlio; 
a  stone),  as  fche  organic  remains  of  fishes  are 
called,  fflchibited  in  this  period  a  far  greater  de- 
gree of  perfection  than  those  of  the  preceding 
epoch.  We  find  within  this  time-hononred  tomb 
of  solid  rock  the  remains  of  these  scaly  inhabi- 
tants of  the  seas  of  innnmerable  ages  ago,  who, 
overtaken  by  the  inexorable  fate  which  awaits  all 
living  oreatores,  have  been  gradually  buried  to 
the  depth  of  ten  thousand  feet.  Among  these 
"  ancient  mariners  "  are  to  be  seen  several  curious 
creatures,  of  which  the  CephaUupU  (shield- 
headed).   Kg.  1,  the  PUHchthyt   (winged  fish), 


the  surf  upon  the  beach.  Snoh  a  prospect  forcibly 
calls  to  mind  that  beautiful  passage  in  the  work 
of  the  younger  Pliny : — 

0  man  I  O  liUui  serum  ucrettimgut  Mmmmu  I  auam 
mitUa  mimttii  /  qwun  nmlia  dictatU  I 

Thou  Bolemn  sea  and  solitarir  abore,  beat  and  moat 
retired  aoene  Jor  aontamplation,  with  how  many  noble 
tnoQghta  have  ;e  Inapired  me  I 

{To  be  eontinutd.) 
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AmJCAiiox  X. 

Inclined   Plane. 


this  purpose  the  "  connector  "  is  made  up  of  three 
or  more  teparately  compleU  ships,  joined  together 
and  driven  by  the  propeller  of  the  last,  Rg.  102.' 

F  I  C  .  tog 
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somewhat  resembling  a  tortoise  with  a  taU,  and 
the  THfUuanihxu  gracilu,  Pig.  2  (graceful  double- 
spine),  are  specimens.  One  peculiarity  is  remark- 
able in  the  fish  of  this  period,  viz.,  the  shape  of 
thou-  tails,  which  are  oH  of  a  heterocereal  form 
as  It  IS  called,  that  is  to  say,  they  were  not  sym- 
metncal.  Thus  in  Pig.  2  the  tail  is  heterocereal, 
but  Oiat  jm  Fig.  3  is  termed  homoeercal,  or  symme- 
tnoil.  The  present  race  of  fishes  are  nearly 
without  exception  homocercs,  thus  showing  an 
entire  change  in  marine  animals.  The  above  are 
of  course  merely  specimens  of  the  denizens  of 
the  sea  who  flomished  in  the  waters  of  this  epoch 
and  of  which  the  total  number  of  genera  was 
twenty-sa,  which  were  all  new  creations,  and  of 
which  thirteen  genera  were  peculiar  to  this 
system  and  perished  upon  its  terminaUon  A 
great  quantity  of  molluscs  and  radiates  were  also 

JTnit^r'iT^  ^f-« ."*"'  <="»«»"».  »nd some 
quite  confined  to  and  distinctive  of  this  group. 

The  temperature  of  the  globe  was  then 
uniform,  the  same  fossils  being  found  in  the 
Devonian  strata  wherever  it  occurs.  In  the  now 
fngid  plains  of  Russia  and  the  warm  and  bahnv 
moors  of  Devon,  the  some  old  plante,  the  same 
remains  of  then  existing  races  of  animated 
Me  appear,  and  the  tree-fern  flourished  as 
luxuriantly  m  the  frigid  zone  as  it  does  noTV  in 
the  tomd  regions  of  the  tropics.  The  chief  cause 
tL  ft^'^TnlL!'^''^  attended  this  period  was 
,-n«^!?^*'°°  "^  Trappean  rocks,  which  appear  in 

T,^^^  •  "*  ?^?  {°™  °*  greenstones  and  felspar 

fhl  1  ?♦  u  ^SiTcn  way  to  the  Trappean.  as 
the  latter  has  smce  done  in  favour  of  the  volcanic 
i  hese  irraptions  considerably  vary  the  aspect  of 
the  tocahties  m  which  the  sjitemioccurs,  but    as 

^,J^"  ^«  "Wearance  of  the  land  during  the 
Deyoman  epoch  must  have  been  of  a  verdant  cha 
racter :  covered  with  foresU  of  the  graceful  and 
majestic  tree-fern  and  other  now  t^^  ptT 
Iv  Z  C*  "i**-^""'  "^««''  undisturbedl^en 
win^l  ?^  "'"*"*  °'^  t^«  warbling  of  the 

winged  songsters  who  now  people  eveA  nove 

^Ss'^^'S'^*""^"  thel^Tof 

JrS;?^^,"^^^A°°'y  by  the  quiet  rustlLg 
91  the  fem-leaves  in  the  forest  or  the  dnU  roar  of 


THE  subject  of  the  screw  propeller  may  be 
closed  by  a  few  words  on  the  teehniealitiet 
of  the  propeller,  its  utility,  its  history.  The 
"technicalities"  contain  a  number  of  terms^of 
every-daynse  which  should  be  familiar.  Pitch 
of  the  propeller,  is  the  "pitch"  of  the  screw 
(the  height  of  the  pUne)  of  which  it  (the  propeUor) 
13  a  portion.  The  Great  Ba$tem,  for  example 
has  a  propeller  of  "  37ft.  pitch,"  that  is,  the 
propeller  is  a  portion  of  a  tcrew,  the  pitch  of 
which  (in  one  complete  turn)  would  be  37ff. 
Length  is  the  portion  cut  off  of  the  screw,  the 
useful  part ;  about  l-6th,  as  above. 

The  "length"  is,    therefore,   measured  by  a 
strai^t  line  along  the  "  boss,"  and  parallel  to 
its  axis.    Diameter  is  the  length  from  the  end  of 
one  arm  to  the  end  of  the  opposite  arm,  or  the 
double  length  of  one  arm,  where  the  arms  are  not 
opposite.    The  Great  EaaUm  propeller   has  a 
diameter  of  24ft.     Area  is  the  area  of  the  circle 
described  by  the  points  of  the  diameUr.     The  area 
of  the  propeller  is  therefore  that  of  a  circle,  the 
plane  of  which  is  at  right  angles  to  the  ahaft 
of  the  propeller,  and  represents  the  resisting  sur- 
face of  the  water.     Blades  are  the  arms  of  the 
propeller.     Here  it  may  be  well  to  note  that  the 
area  of  the  blades  is  not  the  same  as  the  area  of 
the  propeller :  in  the  area  of  the  blades  the  slant- 
ing surface  is  considered.    Slip  is  the  loss  caused 
by  the  yielding  of  the  water.      Theoretically  the 
ship  should  advance  as  much  as  the  '•  pitch  "  re- 
quires—in the  Great  Eastern,  for  example,  37ft. 
Practically  the  ship  does  not  advattce  to  the  full 
amount  of  the  "  pitch  ;  "  the  water  always  yields. 
This  loss  or  "sKp"  varies  with  the  "build"  of 
the  vessel,  with  the  shape  of  the  propeller,  and 
from  accidental  circumstances.      Negative  Slip 
IS    when  the  vessel  is  going  quicker    than   the 
"pitch"  of  thepropellerrequires,  i.c.,whentheship 
advances  at  each  turn  over  a  space  greaUr  than 
the  pitch.    Suppose  the  Great  Eastern  to  advance 
40ft.  at  each  revolution  of  the  screw,— this  state 
of  things  is  called  the  "  negative   slip,"  and,  so 
far  from  being  useful,  the  propeller  is  only  retard- 
ing the  progress.      When,   therefore,  "negative 
shp  "  IS  discovered,  it  is  time  to  stop  the  engines  • 
then-  action  is  pure  waste.      It  is  evident  that 
some  external  force — wind,  currents,  ifco.— is  able 
just  now  to  do  more  for  the  ship  than  its  pro- 
peUer.     Negative  slip  is  indicated  in  the  "  engine 
room  "  by  an  arm  against  which  the  shaft  of  the 
propeller  presses  when  doing  useful  work.    When 
this  index  is  not  consulted    there   may  be  an 
apparent  negative  slip  caused  by  the  "pitch  "  of 
the  propeller   increasing  temporarily   from   the 
pressure  against  the  water. 

The  utility  of  the  propeller  is  shown  bv 
mentioning  its  advantages  over  other  means  o'f 
motion.  For  all  sorts  of  ships  its  machinery 
takes  less  room,  and  can  be  placed  lower  down  in 
the  "hold."  The  shape  required  for  quick 
saihng  vessels  is  not  spoiled;  the  propeller  may 
be  used  only  as  an  auxiliary  in  calms,  *c.  When 
not  acting  it  can  be  removed  or  otherwise  pre- 
vented from  injuring  the  speed.  For  merchant- 
ships  the  machinery  may  be  in  the  "stem," 
leaving  ample  room  for  cargo.  For  war-ships 
the  propeller  is  out  of  sight,  can  with  great  diffi- 
culty be  injured  by  shot ;  much  more  space,  too 
18  left  clear  for  the  armament. 

As  regards  the  question  of  "  speed  "  only,  the 
screw  has  not  yet  attained  to  what  the  paddle- 
wheel  can  efltsot. 

Though  not  very  specially  belonging  to  the 
propeller,  this  seems  the  best  place  to  introduce  a 
ounosity  which  appeared  some  time  ago  in  the 
Mersey,— the  "  jointed  ship."  The  object  of  this 
ship  IS  to  av(ri4  jjje  waste  and  expense  consequent 
on  the  mnltij„-gd  machinery  of  several  vessels 
lymg  idle  duLrlrf  the  discharge  of  cargo.    For 


When  this  compound  ship  has  arrived  at  its  dis- 
charging wharf,  the  machinery  part  is  detached 
and  goes  ofi'to  seek  "  another  train."  Or  it  may 
hmpen  that  the  parU  of  the  "connector"  have 
difierent  destinations  to  which  they  are  duly  con- 
veyed before  the  engine  Uaves.  By  this  means 
one  ship  with  a  propeller  does  the  work  of  several 
ships,  as  regards  the  moving  power. 

The  history'flt  the  propeller  is  quickly  told.  Now 
that  it  has  proved  such  a  success  there  are  many 
toying  claim   to  the  invention.      It  is  said  that 
the  propeller  has  been  used  in  China  for  ages, 
and  during  the  last  century  suggestions  of    it 
are    to    be    found.      The    following    facts    are 
certain.    In  1802,  a  Dr.  Shorter  used  a  screw  t« 
propel  a  boat.      The  same  idea  was  again  brought 
forward  in  1813,  by  Mr.  S.  Brown,  C.E.,  London,* 
who  in  1825  had  a  large  ship  moved  by  a  screw. 
There  are  strong  claims  made  for  Mr.  John  Swan, 
but  the  date  of  his  invention,  1824,   seems  to 
decide  against  him.    These  facts  were  not  much 
noticed  for  some  years— the  paddle-wheel  absorbed 
all  attention,  when  steam  was  applied  to  ships,— 
and  it  was  not  tm  1837  that  a  real  practical  pro- 
peller was  brought  forward.  In  that  year  Ericsson, 
a   Swedish   engineer,    and    Smitii,    an    Wngliah 
amateur,  had  a  small  staamer  built,  45ft.  long, 
which  was  propelled  by  a  screw.     The  success  of 
this  litUe  ship  was  perfect.     Notwithstanding,  the 
Lords  of   the  Admiralty  refused  all  euoouiage- 
ment   to   Ericsson.      In    1839   a    second  screw- 
steamer  was  built,  which  also  proved  a  success  ; 
but  still  the  Board  of  Admiralty  declining  his 
offer,  Ericsson  left  England  in  disgnst.aad  followed 
his  second  vessel  to  America,  there  to  develop 
his  invention.     The  next  year  (1840),  Smith  and 
others  ventured  on  a  hu^er  scale ;  the  Archimedes, 
232  tons  and  80-horse  power,  proved  beyond  all 
doubt  the  practical  efficieuoy  of  the  screw  as  a 
propeller.     The  sncoess  of  ^is  vessel,  at  length 
decided    the    Admiralty,    and  they   oiderad   a 
vessel  to  be  bnilt,  the  RaUler,  with  the  piopeUer 
of  which  the  shortening  experiments  were  carried. 
From  this  date  the  screw  came  more  and  more 
into  favour,  and  it  is  now  to  be  found  in  every 
class  of  ship,  from  the  largest  man-of-war,  ocean- 
steamer,  or  sailing  vessel,  to  the  smallest  pleasure 
yacht. 

Screw  App.  V.— Aebul  Navioation. — Some 
years  ago  (1868),  a  company  was  formed  in  Paris 
to  carry  out  the  ideas  laid  before  a  brilliant 
assembly  by  M.  Nadar,  who  expressed  himself 
most  confident  that  now  indeed  had  been  dis- 
covered the  true  means  of  directing  a  body  moving 
in  the  air.f  The  principle  on  which  the  new 
discovery  depended  was,  that  to  be  directed,  a 
body  should  be  A«aini^rthan  the  medium  in  which 
it  floats.  Rejecting  the  balloon  therefore  as  quite 
unfit,  the  inventor  proposed  to  raise  the  vehicle 
into  the  air  by  means  of  screw-propellers.  The 
scientific  toy,  four  vanes.  Fig.  103,  spun  by  a 


^'    All  lighta  reserved. 


F-  i  c  .  loa  OOTd  (a),  or  spring  (t) 

rising  into  the  air,  was 
the  iwint  de  depart 
of  the  auto  -  loeoato- 
tion  aerienne,  of  M. 
LalondeUe.  On  a  very 
'dmall  scale  saccesafnl 
models  were  shown  to 
the  assembly ;  nothing, 
however,  practically 
nsefol  has  come  before 
the  public  as  yet. 

Sub.  App.  IU.— Thb 
Leech  Pbopklleii.  — 
Some  years  ago,  under 
the  above  tiUe,  a  pro- 
peller was  invented, 
the  action  of  which 
was  to  be  that  of 
the  leech  when  swim- 
ming. The  propeller 
was  a  flat  pointed"  band,"  extending,  in  a  hollow 


•  EKausH  HBCKAinc,  Vol.  IV..  p.  S20.      ^~^ 

i  cotmo;  voL  xxui.,  p.  141.  /^  r^r^r\ 
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obambar,  from  stem  to  stem  of  the  ship.  An 
Bndolktiog  motioii,  commonioated  to  the  "  band," 
piodnced  a  series  of  inolined  planes,  which  inces- 
santly changing  position,  would  propel  the  ship  at 
»  very  high  speed.  This  invenUon  seems  not  to 
iave  snooeeded. 

Pbobuchb. — From  the  great  length  to  which 
the  Applioatiom  hare  extended,  the  student  can- 
not bat  be  impreesad  with  the  importance  of  the 
knra  atimoea  "  applied  to  •  point,"  aad  may  have 
been  anzioDafy  wudiiag  for  gome  ezereises  by 
which  to  fix  tkem  is  the  mind.  ProUems  could 
not  wen  have  been  introduced — at  least,  in  a  book 
— up  and  down  through  the  ApplicationB ;  and 
now  even  eo  mnoh  apace  and  time  has  been  taken 
up  with  the  mere  neoessary  development  of 
priaciples,  that  a  good  long  series  of  problems, 
■aeh  as  ought  to  be  giren,  would  be,  perhaps,  too 
great  a  delay.  A  few,  therefore,  just  to  recall 
the  general  principles  of  this  section,  and  to  put 
those  who  may  wish  it  in  the  way  of  explaining 
the  exeroises  abundantly  provided  in  books  on 
statics. 

QuBSnOHS  OH  THE  LaWS  OT  OpPOSrTE  FOBCES. — 

Pbob.  I. — A  ship  is  held  safely  in  ordinary  cir- 
enmstances  of  wind,  &c,,  by  a  single  anchor. 
Explain — ^by  "  forces  to  a  point,"  and  "  opporite." 

Pbob.  U. — ^Why  is  it  necessary  sometimes  in 
great  storms  to  throw  out  a  second,  a  third 
anchor,  and  even  to  get  up  steam  to  work  ahead 
(paddle  or  screw)  sli^tly? 

Pbob.  III. — A  suitable  anchor  is  able  to  resist 
file  drag  of  the  largest  ship.  How  then  is  it 
possible  ever  to  draw  up  the  anchor  firmly  held 
below,  and  is  there  not  sometimes  danger  of  the 
chain  breaking? 

Pbob.  IV. — A  net  is  to  be  fixed  in  the  narrow 
y  p%89age  A  of  a  river  (Fig.  104)  the  current 


of  whioh  has  a  foioe  on  the  net  of  five  tons.  A 
small  bank,  B,  terminating  a  shallow  in  the  river, 
wiU  juat  safely  bear  one  ton  of  stones,  in  a  box ; 
a  lope  from'  which  to  the  net  makes  an  angle  of 
13"  with  the  direction  of  the  current.  Bequired, 
the  direotion  and  intensity  of  a  force,  Q,  on  the 
tank  Buffioient  to  keep  the  net  in  position. 

Pros.  IV. — A  large  lamp,  weighing  2S  cwt.,  is 
to  be  hung  midway  between  two  ro»B  at  either 
side  of  a  indc  river.  The  top  of  the  rooks  fotm 
an  angle  of  100"  with  the  spot  where  the  lamp 
ahonld  be.  Bequired,  the  neee$tary  strength 
of  the  two  ropes  which  will  hold  the  lamp — ^no 
'question  of  winds,  &e. 

Pbob.  Y. — Why  does  a  ship  held  by  a  single 
•oobor  swing  round  with  the  wind,  tide,  ice., 
«nd  hold  a  direction  exactly  oppoHte  to  any  one 
of  these,  if  that  one  be  alone  in  aetion  f  What 
would  be  the  direction  vtore  or  le»,  if  a  strong 
cnrreDt  cross  the  wind  at  an  angle  of  50°  ?  and  in 
this  latter  case,  what  element  should  be  given  to 
make  it  possible  to  have  an  exact  answer  f 

PttoB.  VI. — Has  a  horse,  drawing  a  canal  boat, 
mere  power  with  a  short  or  long  rope,  the  weight 
of  the  Tope  not  being  taken  into  account  ?  Would 
ft  much  power  be  required  in  the  boat — suppose 
a  propeller  to  be  used — as  is  exerted  by  the  horse 
Iiom  the  bank  t 

QOESTIONS  ON  THE  InCLINZD  PlaNE. — PbOB.  I. 

— ^A  Uoek  60  tons  weight,  length  of  plane  500ft., 
height  80ft.  Required  the  power  necessary  for 
cqiulibriam,  when  the  rope  may  be  disposed 
parallel  to  the  length.  Show  how  the  principle 
of  "  virtual  velocities  "  is  here  exemplified. 

PaoB.  II. — ^A  ship  500  tons  weight  is  to  be 
drawn  up  an  inclined  plane  100ft.  long,  20ft. 
fai^.  liie  power  at  command  is  only  equal  to 
about  50  tons,  and  cannot  be  increased.  Still 
the  ship  miut  be  raised  without  being  unladen. 
What  is  to  be  done  7 

Pbob.  III. — A  tiogLe  storied  house,  Fig.  105, 
m  bnilt  npon  the  side  of  a  hill,  and  the  founda- 
tions, A  B  dotted  lines,  are  tUmted  as  the  hill. 
The  house  having  stood  solidly  for  years,  two 
Rtories  (aooording  to  the  original  plan)  are  added 
to  it.  Is  this  house  now  in  any  duiger,  and  why  ? 
Oan  any  precautions  be  token  against  danger  ? 

Pbob.  IV. — ^Wedges  of  wood  driven  into  stone 
tpUt  the  stone  wheu  they  have  been  wetted.  Is 
this  a  wedge  action  or  not  ?  and  why?  Show  in 
diagram  the  direction  of  the  forces. 


QuESTiOKS  ON  THB  ScBEW. — Pbob.  I. — Does  the 
increase  of  breadth  in  the  thread  of  a  screw  in- 
crease its  power  ? 


Prob.   II. — What   is   tUo   effect   of  cutting  a 
thread  of  the  tame  pitch  as  a,  (Fig.  106)  on  a 

y  /  e  .  log 


larger  cylinder,  6  ?  Show  clearly  the  answer 
from  the  principles  of  the  inclined  plane, 

Pbob.  III. — How  does  a  screw-ship  move 
backwards?  Explain  the  action  fully.  Can  a 
single  propeller  make  the  ship  move  in  a  curve  ? 
and  how  must  a  double  screw — "  twin  screw" — 
act  for  this  effect  ? 

Pbob.  IV. — A  grain  of  seed  of  the  sycamore 
tree,  Fig.  107  (n),  when  falling  to  the  ground  is 
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Bwann  at  all.    A  swann  put  into  an  ciopt;  hire  i 
doubtless  placed  at  a  great  disadvantage,  tai  » 
parently  will  never  both  All  its   hive  with  am 
and  graier  as  much  hon^  as  tbe  old  one  liiar 
full,  wagh^  perhaps  80lb.  or   401b.    ^t  k 
lUtle ;  the  swarm  that  is  far  behind  doringtitk 
ten  days,  afterwards  rapidly  gains  npoutlKdit 
and  generally  overtakes  it  wb<sn   they  w* 
abont  70Ib.  or  Sfllb.  each;  the  Toons;  uncMk 
ahead,  at  the  rate  of  2Ib.  for  1Tb.     And,  \iaki 
great  superiority  of  the  first   Hwauiu  owt^ 
which  did  not  swarm,  there  are  the  mothejtal 
probably  a  second  swarm,  weighing  by  fttis! 
the  season  from  ^Olb.  to  8Qlb.  each. 

The  author  accounts  for  this  by^ayj^stb 
stimulus  of  an  empty  hive  makes  the  brat 
harder.  He  goes  ou  to  say  that  in  the  dms 
ing  mode  of  management  the  queens  Imokmil 
die  ;  and  at  the  time  ef  the  death  of  a  fMie 
is  a  loss  sustained.  The  hive  iu  which  iii>4» 
without  eggs  for  three  weeks,  or  then«ias.b 
ordinarily  uie  young  queens  ore  not  ^teO. 
abont  ten  days  after  the  old  one  dies,  af  i;  •  a  . 
days  more  before  she  begins  to  lay.  te  te  h 
the  risk  of  the  loss  of  the  whole,  for  il  k  ok. 
dies  when  she  is  not  laying,  tbe  be«s  eatw 


in  a  state  of  rapid  rotation  {horizontalbj),  the 
same  frequently  occurs  when  two  grains  are 
joined  (6).  Explain  by  screw  action.  Show  in 
diagram  the  decomposition  of  the  gravitation 
force. 


END  OF    SECTION   X. 


THE  SWABIONO  OF  BEES  AND  THEIB 
METAUOBPHOSES. 

THK.  question  has  often  been  asked.  Is  bee-keep- 
ing profitable  ?  and  numbers  are  endeavour- 
ing to  solve  the  problem  by  practical  experience. 
Many  cottagers  now  mingle  pleasure  with  profit 
and  keep  a  hive  or  so  of  ^es,  and  even  in  Louduu 
these  nsefnl  and  industrious  insects  are  often  to  be 
seen  in  the  neighbourhood  of  gardens.  Costing 
but  littie  for  food,  and  making  iise  of  almost  any- 
thing for  a  hive,  they  demand  only  slight  attention, 
and  are  thus  well  adapted  as  on  amnsmg  recreation 
for  the  labouring  population.  There  is  one  point 
connected  with  bee  management  which  has  always 
lieen  a  subject  of  dispute — viz.,  the  method  of 
swarming,  and  whether  swarming  or  non-swarm- 
ing bees  are  the  more  profitable.  The  latter 
point  would  seem  to  be  settled,  as  we  find  a 
writer  Baying: — After  making  many  trials  we 
can  state  that  in  good  seasons  for  honey,  a  good 
early  swarm  will,  at  the  end  of  tbe  season,  weigh 
more  than  a  hive  that  has  never  been  permitted  to 


A  writer  in  the  Maine  Farmer  (V.SX  ter 
scribes  a  successful  method  of  awaruiiqg  bn  - 

"First,  for  queen  rearing  I   select  from  t  lu 
noted  for  its  superior  activity  and  workiut  » 
ties,  two  or  three  frames,  one  or  two  of  a  hnui. 
the  proper  stage,  and  one  of  honey,  with  atx. 
bees  to  maintain  the  necessaiy  degree    of  liii^ 
which  I  place  in  an  empty  hive  and    cover  tl 
flannel,  which  retains  the  best.      In  this  nodein '. 
find  usually  six  to  ten  perfect  queen  cells,  if  I  btv 
enough  bees  and  plenty  of  brood  in  tlie  t^iit  st^^ 
About  the  eighth  day  I  take  bom  as  many  stocis. 
less  one,  as  I  have  cells,  bees,  bon^,  and  hrood, 
and  form  other  nuclei,  one  for  eoci  cell,  which  1 
insert  carefully  in  each,  beiagsare  to  pat  the  ceilui 
the  centre  of  the  brood,  tiut  it  may  be  discorererf 
and    protected.     Let  tiieK   B«o«Bd   nuclei   stand 
tw«nty-f oar  hours  before  the  uDs  <za  iaaeited,  the 
the  baML  uncouscioas  o(  Omk  Vmi,  ma?  tofttov 
them.    Tbislhad  to  leanbreiMgnaiice. 

"  To  make  my  now  swanns,  1  di-nle  sxj  >»<»  uil 
combs  as  near  as  poaaftlo,  one-thiri  ei  the  bce<  is 
one  hive  and  two-thirds  in  another,  which  li^t  t 
place  upon  a  new  stand,  but  the  combs  equallj.  B; 
using  the  queen  and  bees  that  were  taken  from  tht 
same  hive  and  divided,  it  is  not  necessary  to  np 
the  queen  or  use  other  Kethods  which  maj  di^<ii<> 
the  day's  work,  and  by  t  sing  a  fertiliaed  queen  m- 
thing  is  lost  by  waiting  to  rear  one.  I  nevsrdi^ii: 
without  either  a  queen,  or,  iu  default  ci  one  ' 
capped  cell,  which  saves  much  valuable  time' 

At  regards  the  various  metamorphoses  ot  bees. 
some  careful  observations  have  recently  bwn  ni»Ji' 
in  Switzerland  according  to  which  the  deTtkjfmCBl 
of  queens,  drones,  and  workers  proceeds  as  foBiWS. 
in  the  ordinary  temperature  of  the  hives  in  tprib: 
and  summer : — The  egg  hatches  on  the  thiid  itf 
after  being  laid.  The  queen  remains  in  the  Wral 
state  in  the  open  cell,  five  days,  tbe  -mcAis  £"' 
days,  and  the  drone  six  days  and  twelve  bi!^'^ 
In  spinning  the  cocoon,  the  queen  speoda  OBc  a; 
the  worker  one  day  and  twelve  hours,  and  the  ir*^ 
three  days.  After  spinning  the  cocoon,  (he  iput 
remains  a  larva  two  days  and  Bivtepn  hmat^  tbr 
worker  three  days,  and  the  drone  two  dajs  kk 
twelve  hours.  After  changing,  the  queen  renuus.- 
iu  the  nymph  or  pupae  state  four  days  and  o^^ 
hours,  the  worker  seven  days  and  twelve  Iw^' 
and  the  drone  nine  days.  Honeo,  from  llx' 
capping  of  the  cell  to  the  issuing  of  the  bee.  Uk' 
queen  usually  requires  eight  days,  the  vxt'^ 
twelve,  and  the  drone  fourteen  days  and  Irciu- 
hours — making,  from  the  laying  of  tbe  <gS° 
to  the  emerging  of  the  perfect  insect,  thr  nonnsl 
period  of  sixteen  days  for  the  queen,  tTwilyfor  the 
worker,  and  twenty-four  for  the  drone.  This  per\od, 
however,  is  occasionally  hastened  or  wtuded  by  the 
peculiarly  propitious  or  nnpropitiou  state  or!  m 
weather  or  the  temperature  of  the  bve ;  and  tkt 
term  has  been  found  to  vary,  the  qnam,  from  tl> 
15th  to  the  '2-2nd  day  ;  in  the  worker  ;  from  tt- 
19th  to  the  26Ui ;  and  in  the  drone,  from  the  2Sid  U 
the  28th  day. 


MANUFACTUBE  OF  POBTLAND  CEMESl- 

POBTLAND  cement  was  introdoced  to  piil<l^' 
notice  under  a  patent  by  an  Englishict^ 
nearly  fifty  years  ago ;  and  we  have  hitherto  F»^ 
sessed  a  partial  monopoly  iu  its  production,  ino; 
much  as  we  have  fortunately  inexhaustible  beds  »' 
the  raw  material  from  which  it  is  made,  and  >'.< 
abniidaut  supply  of  fuel  necessary  for  their  eiv 
nomical  manufacture.  It  is  strange  that  nnde' 
these  conditions  French  engineers  shooM  haw 
obtained  the  start  of  their  prcrfessional  An/>errt  in 
this  country,  and  that  they  should  have  been  tti>: 
first  to  demonstrate  by  experiments,  and  aubsc- 
quently  by  the  erection  of  magnificent  harbour 
works  on  their  seaboard,  the  valnaUe  propertie-s  ot 
tlii8  excellent  constructive  material.  We  may  dtU 
the  extensive  employment  of  Portland  • 
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Eugloiid  from  tbe  commencemeDt  of  the  metro- 
politan mam-drainage  worka.  Daring  the  last  fif- 
teen years  the  mstnafactore  of  Portland  cement  has 
••one  on  steadily  increasing,  nntil  at  the  present 
Tlay  we  find  that  kittle  short  of  400,000  tons  per 
nnuiuu  are  made  in  the  county  of  Kent — tbe  centre 
uf  cemmt  mannfaetma — jumDUctive  of  the  prO' 
ductioaa  of  many  manvlwfeKiea  in  different 
ofthaeooatry. 

Tka  cBsmistry  oC  ilie  setting  of  Portland, 
is  by  iMi  ■■■iw  so  Will  nnderstood  as  it  a^^  t»lM. 
There  iana  donbt,  bswevar,  that,  lika  tta  lijiiT—llii 
lime  aad  nataral  "—■«««*«,  *K  '•>"""l"i''ty  °p— Mm«- 
adonbtoaiHaatn  of  Ha*  afaddnmina;  ■tteioaeid 
is  generated  by  tli»  hydration  of  ther  BHiimali,  and 
forms  insoluble  gaits  with  the  lime  aad  atainiua 
bases.  It  is  a  curious  fact  that  Portland  cement 
hardens  more  rapidly  when  salt  water  is  emfiuyai. 
According  to  Schweitzer,  1,000  grains  ol  osa  wntiw 
ill  the  English  Cbonnel  contain  27  060  grains  of 
chloride  of  sodiam ;  soluble  silica  has  a  hMam  pM^ 
fereuce  for  alkaline  bamB,  ood  it  is  not  impMbable, 
when  tbe  oemsnt  is  hydrated  with  sea-wakr,  that 
the  chloride  of  sodinm  is  deoomposed,  tfaa  silicic 
acid  of  the  cement  oombining  with  the  sod^Hn  and 
oxygen  of  the  water,  and  farming  thereby  aislicate 
of  soda,  or  a  species  of  erode  glass. 

Portbnd  cement  is  of  two  classes,  wltidi„ft)r  the 
sake  of  distinction,  may  be  termed  "  BagiDaen'  " 
cement  and  "Plasterers'"  cement.  IBefonMris 
the  maveaosUy;  it  ia  nsnally  desaiba* >gt laaim 
facturera  as  "  best  heavy  tested ; "  it  weiffha  from 
ll-21b.  to  1201b.  to  the  bushel,  is  slow  setting,  and 
of  grast  strength ;  the  latter  is  a  light  ceouot, 
qniek  setting,  and  of  inferior  strength  when  com- 
pared with  SLe  other.  It  most  be  undarstoed  that 
our  remarks  apply  azchusTely  to  "  Engineers' " 
cement. 

Portland  cement  is  made  from  chalk  and  alluvial 
clay ;  the  factories  on  the  banks  of  tbe  Thames  use 
white  chalk,  those  on  the  Msdway  grey  chalk ;  the 
latter  is  nrobobly  weferaUs,  inanmeh  is  it  con- 
tains large  qnontuies  of  ifUaions  matter.  Mr. 
Read,  in  his  treatise  on  "  Portland  Cement,"  says 
that  "  the  present  and  safest  proportions,  provided 
both  chalk  and  elay  are  seleoted  free  from  sand, 
are  foor  parts  of  chalk  from  the  Medway  (srey), 
or  three  ports  of  Tbames  (white),  with  one  of  cUy 
by  measore."  These  materials  are  placed  in  mills 
of  simple  oanstniction,  each  having  a  drcnlar  pan, 
6ft.  in  diameter  and  2ft.  deep,  in  which  two 
"edge  runners,"  4ft.  Sin.  in  diameter,  are  kept  oon- 
tinoolly  going ;  a  oosatant  stteam  of  water  flows 
into  the  pan,  and  as  the  "  edge  runners "  revolve, 
the  chalk  and  clay  on  thoronghly  ground,  and. 
being  thus  converted  into  a  flnid  state,  they  filter 
through  a  bond  of  fine  brass-wire  gausse  fixed  to  the 
side  al  the  pan,  and  flow  through  wooden  "  lann- 
ders  "  into  tanks  or  settling  reservoirs.  One  wash- 
mill  will  feed  four  tanks,  each  of  which  is  about 
100ft.  long,  40ft.  broad,  and  4ft.  deep.  When  one 
of  these  has  been  filled  in  the  manner  just  described 
the  same  process  is  applied  to  the  others  in  succes- 
sion. About  three  weeks  after  the  tanks  ore  filled 
the  whole  of  the  materials  will  be  precipitated,  the 
clear  water  being  drained  off  in  the  mean  time 
through  a  small  weir  in  tbe  brick  aide  of  the  tank ; 
the  residuum  is  a  plastic  mixture  of  the  consistency 
of  "  putty,"  and  not  mneh  unlike  it  in  cohnr.  The 
next  process  is  to  convey  this  precipitate  bam  the 
tank  to  the  "  drying  fioors,"  over  whioh  H  is  spread 
in  a  layer  abont  6m.  thick;  each  floor  is  40ft.  by 
HOft. ;  it  eoneists  of  an  outer  sldn  of  bailer  plates 
resting  on  a  series  of  brick  ovens  and  flues.  The 
object  of  this  arrangement  is  to  render  the  plates' 
sufficiently  hot  to  effect  the  rapid  desiccation  of 
the  water  from  the  snperincimibent  layer,  a  process 
generally  aecompUsbed  in  abont  twelve  hours. 
The  materials  having  thus  been  thoronghly 
dried  ore  ready  for  conveyance  to  the  loins. 
The  "  charge"  eonsiats  of  alternate  layers  of  coke 
and  raw  materials,  the  burning  generally  occupying 
thirty-six  hours.  When  Uie  contents  of  the  kihi  be- 
comes sufficiently  cool,  the  "  oBnkers,''  or  cement 
stones— for  the  mixture  has  now  assumed  that  form 
— are  drawn  and  removed  to  a  floor  where  the 
larj;er  pieces  ai9  broken,  and  the  whole  of  the  burnt 
materials  are  then  conveyed  to  the  hoppers  o  f  the 
pnnding-miUa,  where,  passiug  under  rapidly  revolv- 
ing horizontal  burr-stoues,  they  are  ground  into  an 
nlmost  impalpable  powder.  The  cement  issues 
from  the  mill  at  a  temperature  of  about  180P,  and 
the  now  manufactured  material  ia  wheeled  away, 
and  spread  in  a  layer  from  2ft.  to  9ft.  thick  over  the 
floor  of  a  cool  shed ;  it  is  subsequently  packed  in 
casks  at  sacks  for  oonveyance  from  the  works.  The 
essential  conditions  for  the  manufacture  of  good 
Portland  ore:  1,  The  chalk  and  chiy  shonld  be 
thoroughly  mixed  in  the  wash-mills,  and  the  fluid 
materials  delivered  by  "launders"  over  tte  entire 
area  of  the  settling  tanks.  2,  The  contents  of  the 
kilus  ought  to  be  burnt  equally  throughout.  3, 
TUe  burnt  materials  should  be  ground  very  flue. 
4,  After  comiog  from  tin  miU  the  eemant  should  be 
Kprcad  over  the  floor  of  a  shed,  and  allowed  to  re- 
main there  for  at  least  a  fortnight  {Keviooaly  to 
being  packed  into  casks  or  sacks. 

The  strength  of  Portland  cement  inoreases  as  its 
spedfio  gravity  increases;  the  tensile  tests  are 
usually  made  with  briquettes  the  standard  size  for 


the  neck  being  liin.  by  liin. ;  and  it  must  be  under- 
stood that  all  experiments  referred  to  have  reference 
to  the  weight  necessary  to  sever  2)  square  inches  of 
neat  cement. 

Itoopears  from  Mr.  Grant's  valuable  pj|>iir,  re«d 
beiBrslBle  Institution  of  Civil  Engineers  iii  Di.-ceiriMt 
IMS,  that  Portlimd  cement  gains  from  Utl  hi  Smwtt 
•eat.  ia  strength  by  setting  nnder  water ;  K  9l 
amri,  therefore,  to  place  the  test  briqnett.js  in  imMi; 
■Mir  ganging,  and  to  allow  them  to  renmin  tham 
ontil  they  are  to  be  tested.  The  following;  tablA  bM 
been  compiled  from  a  reeent  series  of  eip'ruufutaj 
it  shows  the  average  tensile  strength  i>t  V-jT'-'ui'm 
cement  as  compared  with  the  natural  ceiuunta;  tte 
teat  blocks  were  of  standard  size  of  2^  sqoaivinohes, 
and  placed  in  water  as  before  deseribed: — 


hi 


Portland  cement   ....     119 
Roman  cement  .......t      "Sk 

Medina  cement i      W 

Cement  de  Zomsys  . .       M 
(Spsniah) [ 


n. 

m 

IDO 


«g5 


lb. 
014 
S40 
SIS 


lb. 
lOM 
380 
SIS 
409 


Tbe  Builder*'  Ttnde  Cireuiar  vmidieB  for  the 
accuracy  of  these  figures. 

'  Mr.  Grant's  tables  show  conclusively  that  the 
strength  of  gauged  Portland  cement  increases  with 
age ;  from  his  experiments  it  appears  that  the 
breaking  weight  of  rest  blocks,  one  week  old,  one 
year  old,  and  two  years  old,  are  as  1,  1-5,  and  1'62. 
The  ultimate  maxnnnm  tensile  strength  has  not  as 
yet  bean  Bsoactained;  experiments  an,  however, 
being  eondnoted  periodically  irith  a  view  to  deter- 
mine this  iaportant  point.  Mr.  Grant  gives  the 
average  temile  strengtli  of  cement  weighmg  1191b ; 
to  the  bushel  as  7771b.,  whereas  we  give  it  as  10241b., 
the  excess  of  the  breoldng  weight  as  recorded  by  us 
may  parobabiy  be  accounted  for  by  improved  manu- 
facture since  Mr.  Grant's  experiments  were  made. 

Portland  eammt  now  forms  an  important  item  in 
the  list  of  our  manufactures,  but  even  now  its  valu- 
able properties  ore  not  as  fully  ^tpredated  as  t^ey 
deserve  to  be. 


WBOUGHT  IKON  CBANE8.— HI. 
{.CoiuWiUdfnmpagt  587.) 

OUB  two  preceding  articles  on  this  subject 
were  confined  solely  to  a  practical  descrip- 
tion and  illustration  of  the  ordinary  method  of  con- 
structing wronght-iron  cranes,  and  we  reserved 
for  a  third  and  concluding  article  the  question  of 
their  theory  and  scientific  analysis.  It  has  been 
alrea^  stated  that  mathematical  formuUe  and  alge- 
braical equations  are  not  suitable  for  those  particular 
examples  of  conatmction  in  whiah  the  different 
parts  are  inclined  to  one  another  at  angles  which 
not  only  vary  among  the  parts  themselves,  but  are 
also  dissimilarly  inclined  to  the  horizontal.  An 
example  of  our  meaning  is  given  in  Fig.  2,  which 
represents  a  skeleton  elevaUon  of  a  wrought-iron 


bent  crane.  In  practice,  the  outer  and  inner  flanges 
are  curved  as  shown  by  tbe  dotted  lines,  but  they 
are  considered  theoretically  to  consist  of  a  series  of 
straight  lines  joining  the  several  points  where  they 
are  connected  vdth  the  diagonal  bars  forming  the 
web.  These  points  may,  in  reality,  be  either  pins 
or  rivets,  bat  beariag  in  mind  to  what  tremandoos 
jerks  and  vibrations  cranes  are  subjected,  there 
would  not  be  any  particularly  valid  reason  for  em- 
ploying the  former  kind  of  attachment.  After  a 
time,  pins  must  work  loose ;  rivets  never  do.  To 
determine  the  strains  upon  the  crane  represented 
in  Fijg.  2,  which  is  supposed  to  be  loaded  only  with 
a  weight  at  its  peak  L,  we  start  from  the  fnnda- 
mentiJ  principle  that  governs  the  distribution  of 
strain  upon  two  separate  members  inclined  at 
different  angl^p  ^  the  horizontal,  and  acted  upon 
by  the  same  \»eigW— to  "peak  dynamically,  by  the 


same  force.  The  principle,  which  it  is  necessary 
thoronghly  to  nnderstand,  will  be  best  explained  by 
a  reference  to  Fig.  1.  Let  A  C,  B  C,  be  two  bars 
inclined  to  the  horizontal  liueF  G  at  angles  respec- 
tively of  60°  and  45°,  and  mpporting  a  weight  W 
at  their  junction  C,  which  let  us  take^qnal  to  1 
ton.  By  the  method  of  resolution  of  {Stoas,  con- 
struct the  triangle  C  D  E,  and  make  C  D  =  1  ton. 
Craw  D  E  parallel  to  B  C,  then  D  E  will  amal  the 
strain  upon  B  C,  and  E  C  that  upon  AC.  a  these 
strains  be  measured  off  upon  a  scale  of  two  tons  to 
the  inch,  which  is  the  scale  upcm  wirioh  C  D  i* 
drawn,  they  will  be  found  to  equal  respectively 
0-50  and  Q-71.  It  is  not  difficult  to  grove  that  these 
values  av  in  the  ratio  of  the  oosinas  of  the  angles 
which  tha  fears  make  with  the  hodaontal  line  F  <i. 
By  the  principles  of  trigonometiy  iss  obtain  in  the 
triangle  C  D  B  the  proportion  I>  E :  E  C  :  :  riue 
ECO:  sine  E  I)  C.  But  the  angle  E  C  D  is  the 
oomplanunt  of  the  angle  £  C  F,  which  in  the  dia- 
gram was  BUbde  equal  to  60  degrees ;  similarly,  tha 
an^  B  I>  C  isequal  to  the  angle  D  C  B  (EucBd, 
prop.  XV.,  book  l}.  which  is  the  oiaiiflaiant  of  th« 
angle  B  C  G,  which  is  eqnaLte  46  dmraes.  Agth* 
ams  of  any  a»gle  is  eqiai  to  tiiv  eosiss  4  its 
nomplemMit,  it  we  call  tbe  strain  ujion  Hm  bar 
BC^EO^a,  and  that  upon  A  C  =  £  C  =  8>, 
w«  hava  S  :  S> : :  cosine  60°  :  cosine  45°.  Snbsti- 
talang  the  values  of  these  in  the  equation,  we  find 
0  5  :  0-71  :  :  OSOOOO  :  070710,  a  snffidenUy  close 
approximation  to  prove  the  accuracy  of  the 
diagram. 

A  similar  method  is  employed  in  deducing  the 
strains  upon  the-orane  in  Fig.  2,  with  the  exctytioa- 
that,  as  we  proceed,  the  resolution  of  the  different 
forces  becomes  mtber  more  complioated,  but  not  to- 
saeh  a  degree  as  to  hinder  any  one  frem  mastering* 
the  subject  with  oare  and  attentioo.  At  the  same 
time  it  is  not  to  be  suppoaed  that  a  mere  eaansl 
perusal  of  our  article  ia  sufficient  to  enable  oor 
younger  readers  to  comprehcmd  the  matter 
thoroughly.  Far  from  it.  They  must  stady— not 
merely  read— it,  and  work  out  for  themselves  tha 
diagrams  to  a  conveniently  lacge  scale.  Tor  tha 
sake  of  simplicity,  we  will  suppose  that  there  is  a 
weight  of  one  ton  only  at  the  point  iL,  in  Fig.  2. 
The  advantage  to  be  derived  ttaa.  this  is  that  when 
once  the  strains  dne  to  a  weight  of  one  ton  haw 
been  ascertained,  all  that  is  aeeaiaizy  to  obtain 
those  on  anotiier  crane  similar  in  design  but  loaded 
with  a  different  weight  is  to  mnltipiy  them  by  tha 
constant  ratio  between  the  original  or  standard 
weight  and  the  one  in  questiDn.  It  must  not  be 
f  or^ten  that  any  aUeration  in  the  dedgn  of  tba 
crane,  such  as  changing  the  radii  of  aitbertbe  ianar 
or  outer  flanges,  or  the  angle  of  inoUnation  of  tha 
bars,  will  altogether  vitiate  the  calcnlation.  To 
return  to  our  diagram  in  Fig.  2.  Let  La  equal  oae 
ton,  Bupportad  at  tbe  front  L.  Horw  does  this  pro-' 
duce  strains  differing  in  diamoter  and  intaudty 
tlnroughout  the  whole  structure  7  In  the  first  ploBB, 
the  wei^t  being  supported  at  the  oonneetion  of  tha 
two  bars  K  L  and  L  H  must  strain  both  of  them, 
compressing  the  latter  and  extending  the  former. 
'The  parts  in  compression  ore  shown  by  thiok  Uask 
lines,  those  in  tension  by  fine  ones.  From  the 
Xraint  a,  draw  a  b  parallel  to  the  bar  K  L,  meeting 
the  chord  of  the  part  L  H  of  the  lower  flange  in  b. 
Then,  measured  on  the  same  scale,  a  b  will  give  tbe 
strain  upon  L  K,  and  L  b  that  upon  L  H,  and  they 
are  respectively  equal  to  —  I'S  and  -t-  I'OS  toaa. 
The  sign  minus  denotes  a  tensile  ttnjn  and  +  ■ 
compressive.  Leaving  this  latter  atraia  alone  tor  a 
moment,  let  ns  trace  the  further  action  of  that  apoa 
L  K.  This  is  obviously  transferred  to  point  K, 
where  it  acta  upon  G  K  and  K  H,  extending  tba 
former,  and  oompressing  the  latter.  Upon  K  L, 
plot  off  Ke  equal  to  a  6,  equal  to  the  stoain  npon 
E  L ;  draw  e  d  parallel  to  K  O,  meeting  K  H  in  dL 
The  lines  e  d  aoA  K  d  will  give  the  strains  npon 
G  K  and  K  H  respectively,  and  will  be  found  eqaal 
to  —  2*15  and  +  1-86  tons.  Following  the  strain 
upon  K  H,  it  is  transferred  to  the  point  H,  wh«ra 
it  puns  upon  the  bar  G  H  and  compresses  HF.  If 
thare  were  no  other  foroe  acting  upon  the  pcint  H, 
notbiiu;  more  would  be  required  to  find  the  stndas 
upon  tEe  members  G  H  anid  H  F  than  toproceed  as 
before.  But  there  is  the  strain  upon  L  H,  e^ual  ta 
L  i,  to  be  tidcen  into  consideration,  and  how  it  also 
affaists  the  bars  aetad  npon  by  the  strain  npoa  K  H. 
It  will  be  seen  on  inspecting  ^the  diagram  that  it 
compresses  H  F,  and  also  compresses  the  bar  G  R, 
which  is,  on  the  contrary,  sti«tched  by  the  strain 
brought  upon  it  from  K  H.  But  it  has  beea  &r«- 
queutly  mentioned  that  when  a  bar  or  part  at  a 
structure  is  acted  upon  by  forces  or  strains  oi  both 
tension  and  compression,  the  actual  strain  is  the 
algebraical  sum  of  the  two.  Thus  it  a  bar  have  a 
tensile  or  minus  strain  of  7  tons,  and  a  oompieesiva 
or  plus  strain  of  4  tons,  then  the  actual  resulting 
strain  is  (+  4  -  7)  ==  —  3  tons.  Oniis  is  just  what 
occurs  in  the  present  cose,  and  we  thus  see  haw 
important  it  is  to  remember  these  fnndsiaental 
axioms.  The  bar  G  H  is  acted  on  by  a  teaole 
strain  in  tbe  direction  of  K  H  and  a  oompeeanve 
one  in  that  of  L  H.  It  is  the  diSereiiDe,  thara- 
fore.  of  these  twowhidiis  the  strain  really  affeeting 
the  bar. 

There  are  two  methods  of  resolntion  by  which 
these  straiitB  on  G  H  and  H  F  ma;  be  determined. 
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Ono  is  by  proceeding  aa  has  been  already  done, 
taking  care  to  take  the  algebraical  sams  of  strains 
of  a  different  character  where  they  are  so,  and  the 
other  to  first  find  the  resultant  of  the  two  original 
strains,  and  then  completing  the  diagram  of  forces. 
Ijet  us  consider  the  former  method  first.  Produce 
K  H  to  e,  making  H  e  =  K  d  =  strain  upon  K  H. 
From  e  draw  e  /,  parallel  to  G  H.  Measure  «  /  and 
and/H,  and  these  will  represent  the  strains  upon 
the  bars  G  H  and  H  F,  due  to  that  transferred  to 
the  point  H  by  the  bar  K  H,  and  will  be  -  1-0  and 
+  2-4.  Now  for  the  other  strains,  produce  L  H  to  J, 
making  H  2  equal  L  b  equal  the  strain  upon  L  H. 
From  I  draw  /  n  parallel  to  G  H,  and  I  n  and  n  H 
will  be  the  other  strains  upon  O  U  and  H  F,  and 
will  scale  +  0-5  and  +  0-63  tons.  Samming  op,  we 
obtain  the  total  strains  upon  these  parts  of  the 
crane  to  be  as  follows: — Upon  G  H  (-1-0  +  O-o) 
=  -  0-5  tons,  and  upon  H  F  (+  24  +  0-63)  = 
+  3-OS  tons.  By  the  second  method,  the  resultant  of 
the  (trains  of  K  H  and  L  H  must  be  first  ascer- 
tained. Prodnee  K  H  to  e  as  before,  draw  «  g 
parallel  to  L  H,  and  equal  to  L  b.  From  g  draw 
g  h,  parallel  to  G  H.  Then  g  h  will  be  found,  on 
meaanrement,  to  equal  («/  —  I  n)  =  —  0-5  and  h  H 
to  equal  (H  »  +  H/)  =  +  S-OS  tons.  At  the  point 
G  there  are  also  two  forces  acting— namely,  the 
strain  due  to  the  bar  G  H  and  that  to  K  G.  The 
resulting  strains  can  easily  be  determined  upon  the 

Earte  O  E  and  G  F  by  either  of  the  methods  we 
ave  just  investigated.  We  cannot  spare  space  to 
go  through  every  strain,  nor  is  there  any  necessity, 
as  the  determination  of  the  others  is  simply  a  repe- 
tition of  what  has  been  already  done.  Those  who 
desire  to  thoroughly  understand  this  operation 
mast  make  a  good  large  diagram  of  Fig.  2,  and 
work  out  the  whole  problem  for  themselves,  taking 
care  to  tabulate  the  strains  upon  each  bar  separately, 
so  as  to  perceive  how  they  accumulate  bom  the 
free  to  the  fixed  extremity  of  the  crane. 

Although  this  method  of  calculating  strains  is 
perfectly  accurate  enough  for  all  practical  purposes, 
yet,  as  it  is  a  consecutive  one,  it  is  advisable  to 
oheck  the  strains  in  the  flanges  at  intervals.  This 
may  be  readily  done  by  very  simple  formulee.  For 
example,  the  strain  upon  the  bar  K  G  has  been  found 
by  the  diagram  to  be  equal  to  —  2*15  tons,  and  it 
may  be  checked  as  follows.  It  is  manifest  from 
the  principle  of  moments  that  the  strain  at  any 
point  multiplied  by  the  leverage  with  which  it  acts, 
wUl  be  equal  to  the  weight  at  that  point,  multiplied 
also  by  the  leverage  with  which  it  acts.  The  strain 
on  the  bar  G  E  acts  with  a  maximum  leverage  of 
N  H,  equal  to  35  feet,  whereas  the  weight  at  L  acts 
with  the  horizontal  leverage  of  H  «,  equal  to  7*9 
feet.  If  S  be  the  strain  required,  L  its  leverage,  W 
the  weight,  and  L'  its  leverage  in  the  general  for- 

,      „       W  +  L'    _  1+  7-9     „  ... 

mala,  S  =       ■,      ——      o.r     .    From  which  we 

obtain  8  =  -  2-2  tons,  which  checks  the  accuracy 
of  the  calculation  by  diagram.  Great  care  must 
always  be  taken  in  calculating  by  diagram,  as  there 
is  always  a  tendency  for  errors  to  accumulate.  One 
false  step  at  the  commencement,  if  it  is  not  per- 
ceived, is  perpetuated  in  all  the  succeeding  opera- 
tions, and  would  ultimately  cause  a  very  serious 
difference  in  the  correct  values.  But  by  nsing  th<< 
method  of  moments  to  check  the  results,  no  such 
accumulation  can  occur,  and  one  is  enabled  to  per- 
ceive, as  the  working  out  of  the  diagram  proceeds, 
that  the  calculations  are  rightly  performed. :  One 
or  two  checks  of  this  kind  should  always  be  in- 
troduced, as,  if  the  whole  ojieration  is  effected  first, 
and  the  strain  upon  the  last  flange  not  found  to  be 
correct,  the  whole  work  mnst  be  gone  over  «gain 
to  discover  the  error. — Building  AVkm. 


299. 


MECHANICAL  MOVEMENTS. 

(Concludtdfrom  poft  SM.) 

Aneroid  gange,  known  as  the  "  Bourdon 
gauge,''  from  the  name  of  its  inventor,  a 
Frenchman.  B  is  a  bent  tube  closed  at  its  ends, 
secured  at  C,  the  middle  of  its  length,  and  having 
its  ends  free.  Kessnre  of  steam  or  other  fluid  ad- 
mitted to  tube  tends  to  straighten  it  more  or  less, 
according  to  its  intensity.  The  ends  of  tube  are 
connected  with  a  toothetl  sector-piece  gearing,  with 
a  pinion  on  the  spindle  of  a  pointer  which  indicates 
the  pressure  on  a  dial. 

300.  Pressure  gange  now  most  commonly  used. 
Sometimes  known  as  the  -'  Magdeburg  gange,"  from 
the  name  of  the  place  where  first  manufactured. 
Face  view  and  section.  The  fluid  whose  pressure  is 
to  be  measured  acts  upon  a  circular  metal  disc.  A, 
generally  corrugatedj  and  the  deflection  of  the  disc 
under  the  pressure  gives  motion  to  a  toothed  sector, 
e,  which  gears  with  a  pinion  on  the  spindle  of  the 
pointer. 

301.  Mercurial  barometer.  Longer  leg  of  bent 
tube,  against  which  is  marked  the  scale  of  inches, 
is  clos^  at  top,  and  shorter  one  is  open  to  the  at- 
mosphere, or  merely  covered  with  some  porous 
material.  Column  of  mercury  in  longer  leg,  from 
which  the  air  has  been  extracted,  is  held  up  by  the 
pressure  of  air  on  the  surface  of  that  in  the  shorter 
leg,  and  rises  or  falls  as  the  pressure  of  the  atmo- 
sphere varies.  The  old-fashioned  weather-glass  is 
composed  of  a  similar  tube  attached  to  the  back  of 
adiu,  and  a  float  inserted  into  the  shorter  leg  of  the 
tube,  and  geared  by  a  rack  and  pinion,  or  cord  and 
pulley,  with  the  spindle  of  the  pointer. 

302.  An  "  epicychc  train."  Any  train  of  gearing 
the  axes  of  the  wheels  of  which  revolve  around  a 
common  centre  is  properly  known  by  this  name. 
The  wheel  at  one  end  of  such  a  train,  if  not  those 
at  both  ends,  is  always  concentric  with  the  revolv- 
ing frame.  C  is  the  frame  or  train-bearing  arm. 
The  centre  wheel,  A,  concentric  with  tlus  frame, 
gears  with  a  pinion,  F,  to  the  same  axle  with  which 
is  secured  a  wheel,  £,  that  gears  with  a  wheel,  B. 
If  the  first  wheel,  A,  be  fixed  and  a  motion  be  given 
to  the  frame,  C,  the  train  will  revolve  around  the 
fixed  wheel  and  the  relative  motion  of  the  frame  to 
the  fixed  wheel  will  communicate  through  the  train 
a  rotary  motion  to  B  on  its  axis.  Or  the  first  wheel 
as  well  as  the  frame  may  be  made  to  revolve  with 
different  velocities,  with  the  same  result  except 
as  to  the  velocity  of  rotation  of  B  upon  its  axis. 

In  the  epicycUc  train  as  thus  described  only  the 
wheel  at  one  extremity  is  concentric  with  the  re- 
volving frame  ;  but  if  the  wheel,  E,  instead  of  gear- 
ing with  B,  be  made  to  gear  with  the  wheel,  D, 
which  like  the  wheel,  A,  is  concentric  with  the 
frame,  we  have  an  epicycUc  train  of  which  the 
wheels  at  both  extremities  are  concentric  with  the 
frame.  In  this  train  we  may  either  communicate 
the  driving  motion  to  the  arm  and  one  extreme 
wheel,  in  order  to  produce  an  aggregate  rotation  of 
the  other  extreme  wheel,  or  metion  may  be  given 
to  the  two  extreme  wheels,  A  and  D,  of  the  train, 
and  the  aggregate  motion  will  thus  be  conunnnicated 
to  the  arm. 

303.  A  very  simple  farm  of  the  epicycUc  train, 
in  which  F,  G,  is  the  arm,  secured  to  the  central 
shaft.  A,  Qpon  which  are  loosely  fitted  the  bevel- 
wheels,  C,  D.  The  arm  is  formed  into  an  axle  for 
the  bevel-wheel,  B,  which  is  fitted  to  turn  freely 
upon  it.  Motion  may  be  given  to  the  two  wheels, 
C,  D,  in  order  to  produce  aggregate  motion  of  the 
arm,  or  else  to  the  arm  and  one  of  said  wheels  in 
order  to  produce  aggregate  motion  of  the  other 
1  wheel. 


304.  "Ferguson's  mechanical  paradox,"  designed 
to  show  a  curious   property  of  the  epicyolic  train. 
The  wheel.  A,  is  fixed  upon  a  stationary  stod  mboot 
which  the  arm,  C,  D,  revolves.     In  this  arm  are 
two  pins,  M,  N,  upon  one  of  which  is  fitted  loosely 
a  thick  wheel,  B,  gearing  with  A,  and  npon   the 
other  are  three  loose  wheels,  E,  F,  G,  all  gearing 
mth  B.    When  the  arm,  C,  D,  is  turned  round  on 
the  stud,  motion  is  given  to  the  three  whq^ls,  E,  F. 
G.  on  their  common  axis,  vis.,  the  pin,  N ;  the  threo 
forming  with  the  intermediate  wheel,  B,  and    the 
wheel,  A.  three  distinct  epicycUc  trains.      Sappose 
A  to  liave  twenty  teeth,  F  twenty,  E  twenty-ont, 
and  O  nineteen  ;  as  the  aim.  E,  C,  D.  is  tamed 
round,  F  will  appear  not  to  turn  on  its  axis,  as  mity 
point  in  its  circumference  will  always  point  in  one 
direction,  while  K  will  appear  to  turn  slowly  in  one 
and  G  in  the  other  direction,  which— an  appartnt 
paradox — gave  rise  to  the  name  of  the  apparatna. 

305.  Another  simple  form  of  the  epicycUc  train, 
in  which  the  arm,  D,  carries  a  pinion,  B,  which 
gears  both  with  a  spur-wheel.  A,  and  an  annular 
wheel,  C,  both  concentric  with  the  axis  of  the  arm. 
Either  of  the  wheels,  A,  C,  may  be  sUtionary,  and 
the  revolution  of  the  arm  and  pinion  wiU  give  motion 
to  the  other  wheel.  . 

SOti.  Another  epicycUc  train  in  which  neithw-  the 
first  nor  last  wheel  is  fixed,  m,  n,- is  a  shaft  to 
which  is  firmly  secured  the  train-beanng  arm,  k,  I, 
which  carries  the  two  wheels,  d,  e,  secured  together . 
but  rotating  upon  the  arm  itself.  The  wheels,  b  nnd 
(•  ore  united  and  torn  together,  freely  upon  the 
shaft,  m,n;  the  wheels,/ and  g,  are  also  secured 
together,  bnt  turn  together  freely  on  the  shaft,  in . 
71  The  wheels,  c,  d,  e  and/,  constitute  an  epicycUc 
train  ef  which  e  is  the  first  and/  the  last  wheel.  A 
shaft.  A,  is  employed  as  a  driver,  and  has  firmly  se- 
cured to  it  two  wheels,  a  and  h,  the  first  of  which 
gears  with  the  wheel,  i,  and  thus  communicates 
motion  to  the  first  wheel,  c,  of  the  epicycUo  train, 
and  the  wheel,  h,  drives  the  wheel,  g,  which  thus 
gives  motion  to  the  last  wheel,/.  Motion  commu- 
nicated in  this  way  to  the  two  ends  of  the  tram  pro- 
duces an  aggregate  motion  of  the  arm,  fc,Z,  and  shaft, 
m ,  Ji .  This  trani  may  be  modified ;  for  instance,  sup- 
pose the  wheels,  g  and/,  to  be  disunited,  j  to  be  fixed 
to  the  shaft,  m,  t>.  and/ only  running  loose  upon  it. 
The  driving-shaft.  A,  wiU  as  before  communicate 
motion  to  the  first  wheel.c,  of  the  epicychc  train  bv 
means  of  the  wheels,  o  and  6,  and  wiU  also  ey  * 
cause  the  wheel,  q,  the  shaft,  m,  n,  and  the  tram- 
bearing  arm,  i,  I,  to  revolve,  and  the  aggregate 
rotation  will  be  given  to  the  loose  wheet/. 

307.  Another  form  of  epicycUc  tram  designed  lor 
producing  a  very  slow  motion.  «  is  a  fixed  snatt 
upon  which  is  loosely  fitted  a  long  sleeve,  to  the 
lower  end  of  which  U  fixed  a  wheel,  D,  and  to  the 
upper  end  a  wheel,  E.  Upon  this  long  sleeve  there 
is  fitted  a  shorter  one  which  carries  at  its  extr«niti^ 
the  wheels,  AandH.  A  wheel,  C,  gears  with  both 
Dand  A.  and  a  train-hearing  arm,  m,  n,  whion  re- 
volves freely  upon  the  shaft,  ra,  p,camM  upon  a 
stud  at  II  the  united  wheels,  F  and  G.  If  A  have  10 
teeth,  C  100.  D  10,  E  61,  F  49,  G  41,  and  H  51  there 
wiil  be  25,000  revolutions  of  the  train-bearing  arm. 
m,  »,  for  one  of  the  wheel,  C. 

808.  A  better  form  of  the  "  Lewis  "  than  that 
given  in  fig.  293,  for  which  we  are  indebted  to  our 
correspondent  "  T^"**  " 


'  Theta.' 


Msssas.  BiSTBB  ako  Emaania  are  Investigating  the 
nutare  of  Irdiao  with  a  viewto  iU  artificial  preparathjn. 
Their  researches  are  apparently  suggested  by  tae 
success  of  Messrs.  Oraebe  and  Liebermann  with  respect 
to  Alizarine. 
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FBKjnOK.— XI. 

Br  C.  DB4PSB,  A.B.,  L.CJE. 

(Contimiedjnm  page  S14.) 

Fbjctiohai-  Brakes.— The  flrat  of  these  which 
we  shall  describe  is  that  which  consists  of  a  flexible 
band  embracing  an  arc  of  the  clrcmnferenee  of  a 
wheel  or  dram.  A  brake  of  this  description  is  rerj 
freqnently  attached  to  cranes,  hoiats,  windlasses, 
tea.,  in  which  the  weight  when  raised,  were  the 
pressore  exerted  by  the  labourer  on  the  winch  re- 
laxed for  a  moment,  might  descend  with  deatrnctiTe 
Tetodty.  Numeroos  fatal  accidents  have  thus 
occurred  throogh  want  of  soffioient  brake  power 
and  throogh  -negHgenca  of  the  workmen  in  letting 
CO  the  hancllea  before  the  brake  was  applied. 
\Vhen,  howBTer,  a  brake  of  sofficient  power  is 
Attached,  the  simple  pressure  of  the  hand  or  foot 
n-ion  the  end  of  the  lever  is  able  to  arrest  the  weight 
nt  any  point,  or  suffer  it  to  descend  safely  and 
.slowly  as  required.  . 

Fig.  29  represents  an  arrangement  of  brake  m 


which  the  pressnie  is  applied  by  the  foot.  A  is  the 
raat-iron  brake-wheel,  the  dreomferenoe  of  which 
is  recessed  to  receive  a  wrooght-iron  band  B ;  the 
enda  of  this  band,  0  and  D,  an  attached  to  the 
ends  of  the  short  arm  of  a  bent  lever  CHE,  whose 
fnlomm  is  K,  one  directly  by  a  jon  c,  and  the  other 
by  means  of  an  adjusting  screw  I,  so  as  to  regnlate 
the  length  of  the  band.  When  E  is  pressed  down- 
wards \ij  the  foot,  0  and  D  are  moved  in  the  direc- 
tions of  the  arrows,  thus  tightening  the  band  apon 
the  wheel.  Now,  before  the  wheel  A  can  revolve,  it 
most  overcome  the  biction  developed  by  the  pres- 
sore between  A  and  B ;  and  since  A  is  fixed  on  the 
same  shaft  as  the  winding  dram,  or  other  shaft  of 
the  machine,  it  most  control  the  action  of  the 
whole. 

Frequently  the  brake-wheel  is  cast  in  one  with 
the  spur-wheel  on  the  barrel-shaft,  as  shown  in 
Figs,  i )  and  31,  which  represent  in  elevation  and 


f  I  a  .BO 


plan  another  variety  of  biction  brake,  in  which  a 
nomber  of  blocks  of  wood  aaa  are  attached  to  the 
iron  strap,  so  that  the  robbing  sorfaces  are  wood 
and  iron,  and  any  worn  pieces  can  easily  be  re- 

g laced.    The  best  woods  for  this  porpose  are  ehn, 
sech,  and  oak,  as  they  offer  considerable  resistance 
to  cmahing. 

In  this  brake,  one  end  of  the  strap  D  is  attached 
to  the  framework  of  the  machine  M,  and  the  other 
to  the  end  C  of  the  short  arm  of  a  bent  lever 
EEC,  whose  fulcnun  E  is  also  attached  to  the 
framework  M.  Altboogh  the  brake-wheel  is  often 
fixed  on  the  same  shaft  as  the  winding  barrel,  it  is 
frequently  fixed  on  the  same  shaft  as  the  winch,  for 
the  reason  that  this  shaft  has  a  greater  velocity 
than  any  other,  and  therefore,  by  the  principle  of 
virtual  velocities,  a  pressore  on  a  wheel  on  this 
will  have  the  same  effect  as  a  pressore  on  a 
wheel  of  the  same  size  on  the  barrel-shaft  greater 
than  it  in  the  pnqmrtion  of  the  velocity  of  the 
latter  to  that  of  the  former.  If  by  the  natore  of 
the  machine  the  barrel  tends  to  revtdve  in  the  direo* 
tim  of  the  arrow,  it  is  dear  that  the  end  D  of  the 


strap  will  soffer  a  greater  tension  than  the  end  C ; 
the  lever  should  therefore  be  attached  to  the  end  C, 
and  not  to  D ;  for  if  it  were  attached  to  D  we  should 
have  to  exert  a  greater  pressore  npon  E  to  produce 
the  same  effect  npon  the  friction-wheel. 
Fig.  32  represents  the  form  of  brake  adi^ted  to 


hand  pressore.  A  balance-weight  W  is  shown,  the 
object  of  which  is  to  counterpoise  the  weight  of 
the  brake-lever,  which  otherwise  woold  cause  a 
tightening  of  the  baiid  and  create  friction  when 
not  reqnired. 

To  find  the  amoont  of  friction  developed  between 
the  strap  and  wheel  con- 
seqoent  opon  a  given  force 
F  being  applied  to  one  end 
of  the  strap.  In  Fig.  33, 
let  A  B  C  be  the  whed,  and 
let  P  and  Q  be  the  tensions 
of  the  band  at  A  and  B  re- 
spectively; when  the  wheel 
is  on  tiie  point  of  rotating 
in  the  direction  of  the  arrow 
Q  will  be  greater  than  P, 
and  the  relation  between 
them  is 

5.    =  2-7188    •  • 

where  ^  is  the  coeffident  of  friction  between  the 
band  and  wheel,  a  the  length  of  the  band  in  contact 
with  the  wheel,  and  r  the  radius  of  the  wheel.  For 
a  proof  of  this  fonuola  the  reader  is  referred  to 
Rankin's  "Applied  Uechanics,"  page  617,  and  for 
an  elemental  proof  to  Todhnnter'a  "Mechanics 
for  Beginners,"  page  183. 

As  the  whed  is  on  the  point  of  revolving  within 
the  band  in  the  direction  of  the  arrow,  the  force 
overcome  at  the  circumference  of  the  whed,  sop- 
posing  the  band  fixed,  most  be  eqoal  to  the  friction 
between  the  band  and  whed;  and  this  friction 
is  manifestly  eqnd  to  the  difference  between  Q  and 
P.  Calling  the  friction  F,  we  have  F  =  Q  -  P ; 
substitntii^iu  this  the  value  of  Q  from  the  above 


equation,  we  have  F  s  P 


(  -         \ 

12-7183   •■    -\.J 


In  the  above  formula,  as  —is  the  drcular  raeasore 
r 
of  the  angle  of  contact  of  the  band,  we  see  that  if 
P  remain  constant  the  friction  depends  npon  that 
angle,  and  is  independent  of  the  radios  of  the  wheeL 
We  also  see  that  as  the  arc  or  angle  of  contact 
increases  in  arithmetical  progresdon,  the  ratio  of 
Q  to  P  increases  in  geometrical  progresdon,  so  that 
by  increasing  tiie  arc  we  very  rapidly  increase  the 
mechanical  advantage  of  the  brake. 

ExAMPUs  21. — In  a  ten-ton  crane,  let  the  follow- 
ing be  the  proportions  of  the  wheelwork: — Two 
toothed  wheels,  4ft.  Sin.  and  8ft.  diametera;  two 
pinions,  71n.  and  6in.  diameter ;  diameter  of  band 
measured  to  centre  of  chain,  12in. ;  diameter  of 
brake-wheel,  which  is  fixed  on  the  winch  shaft,  2ft. ; 
ore  of  contact  of  strap  and  wheel,  4ft.  6in. ;  lengths 
of  the  arms  of  the  broke-lever,  1  :  7.  Calculate 
what  force  must  be  applied  to  the  handle  of  the 
brake-lever  so  as  to  allow  a  weight  of  ten  tons  just  to 

descend,  if  the  coeffident  of  friction  be  taken  as  ■^■ 

Here  the  ratie  of  the  weight  to  the  force  to  be 
overcome  by  friction  at  the  circumference  of  the 

brake-whed  is  ^n^^^'t  =  9«.  "»»»  ^  »  '<"«' 


of 


10  X  2240 
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7  X  6  X   12 
=  2331b.  nearly,  at  the  circumference 


of  the  breok-whed  is  suffident  to  just  arrest  the 
descent  of  the  ten  tons  weight.  Now  this  2831b. 
most  be  the  vdue  of  the  friction  F,  so  that  sub- 

stitotiug  for  ;i,  a,  and  r  their  numerical  values  g-  ^\> 

and  1,  we  must  have  P  = ISi  

2x9 

2-7183  »  X  a  '<  1  _  1, 
Q  V  Q  98S 

"»'  9-x  2V1  =  1.  ~ «-'  P  =  r7i83-  =  l*"**- 
This  reduced  in  the  ratio  of  1 :  7  will  give  the  force 
at  the  broke-lever  bondle,  tiiat  is,  the  required  force 
is  19-371b. 
The  values  for  f,  a,  and  rhave  been  so  chosen  as  to 

give  '^ —  s  1,  in  order  to  save  edcnlation,  for  any 
vdnes  o(  ihemi  however,  the  value  of  2-7188  ' 


can  be  easily  calculated  with  the  aid  of  a  table  ot 
logarithms. 

Although  in  example  21  we  hove  supposed  that 
the  end  of  the  strap  which  suffers  the  greater  tendon 
to  be  attached  to  the  framework  of  ue  crane,  still 
the  most  usud  arrangement  is  that  indicatied  in 
Figs.  29  and  82,  where  both  ends  of  the  strap  are 
connected  to  the  brake-lever.  The  reason  for  this 
arrangement  is,  thot  for  a  given  movement  of  the 
lever  the  strap  is  tightened  twice  as  mnch  as  when 
one  end  is  fixed  to  the  frame,  for  manifestly  if  the 
short  arms  of  the  lever  be  equal,  each  pdnt  ot 
ottaehment  of  the  strap  to  the  lever  is  moved  to 
the  same  extent. 

To  calculate  in  this  cose  the  pressure  on  the  lever 
handle  reqnired  to  produce  tensions  P  andQ  on  the 
ends  of  the  strap,  let  a  and  b  denote  the  lengths  of 
the  perpendiodus  from  the  fulcrum,  npon  the  direc- 
tions of  the  strap ;  let  e  be  the  length  of  the  long 
arm  of  the  lever,  and  W  the  required  pressure  on 
the  lever  handle;  then,  by  the  princdple  of  the 
lever,  Pxo  +  Qxi  =  Wxc.  Wis  thns  found, 
knowing  P  or  Q;  for  when  P  or  Q  is  given  the 
other  is  found  at  once,  since  Q  —  P  =  F  the  given 
friction. 

Let  A  B  C  D  E,  Fig.  S4.  represent  a  cord  or  band 
passing   over  a   wheel   BCD;       ^  >  o,a^ 
let  equal  weights   P  P'    be    sua-       //T^ 
pended  from  A  and  E ;  the  arc     vjr  ^ 

of  contact  between  the  band  and  *  t  1 " 

whed  will  dearly  be  a  semicirde. 
New,  if  the  wheel  or  cylinder 
B    C   I)    be    supposed    fixed,   in  A 1^  *^ 

order  to  cause  the  cord  to  sUde     **  I* 

in  the  direction  of  the  arrew,  we  most  increase 

Q  "- 

P  to  such  an  amount  Q,  that  p  =  3-7183  '•     Let 

now  the  same  cord  and  wdghta  be  hmg  over  a 
whed  of  the  same  material,  B'  C  D',  but  ot  twice 

a 
the  diameter.  Fig.  35;  then  dnce  the  an^e  -,  or 

180°,  remains  the  same  in  each  case,  the  cord 
win  just  commence  to  slip  in  the  direction  of  the 
arrow  in  this  case  also. 

In  Fig.  36,  let  B  C  D  be  the  same  cylinder  aa 
in  Fig.  S3,  and  let  the  cord  on  one  dde,  instead 


.33 


B 


of  handng  vertically,  be  led  horiconlally  over  • 
pulley  &;"the  vdue  of  Q  now,  according  to  the 
formula,  when  it  just  canses  P'  to  ascend,  will  be 
but  one  quarter  the  vdue  of  Q  in  Fig.  34 ;  the 
arc  of  contact  in  Fig.  36  being  90°,  or  one  half  that 
in  Fig.  34,  being  in  accordance  with  a  ccoaequenc 
of  the  above  formula,  that  as  the  arc  increases 
in  arithmetical  progression  the  mechanical  advan- 
tage increases  in  geometricd  progression. 

This  explains  this  astonishing  advantage  gained 
by  coiling  a  rope  round  a  nuxsing  post.  _  For 
ezamjde — suppose  that  the  coeffident  of  friction  be 
sooh  H»«t  a  man  pullhig  the  end  of  a  rope  which 
is  passed  onoe  round  a  mooring  post  witn  a  foioe 
of  2Slb.  con  equilibrate  a  tanaiou  of  2001b.  on  the 
other  end  of  the  rope,  bv  coiling  it  twice  round 
he  can  resist  a  tensum  of  1,6001b.:  and  by  coiling 
it  three  times  round  a  tension  of  12,8001b.,  or 
5}  tons  nearly.  For  25  :  200 : :  1 :  8,  therdore  8  is 
the  ratio  of  the  geometricd  seriee,  and  we  obtain  the 
force  for  the  second  coil  by  nmltiplying  200  by  8, 
which  gives  1,600;  and  for  the  third  by  multiply- 
ing this  again  by  8,  which  Rves  12,800,  and  so 
on  for  any  nmnber  ot  coils.  For  the  same  reason, 
one  man  by  exerting  a  small  bnt  constant  tendon, 
can  take  in  a  cable  as  it  passes  from  the  winding 
barrd  of  a  windlass  or  capstan,  although  the  other 
end  of  the  cable  may  suffer  great  strain,  provided 
the  cable  takes  severd  tama  round  the  band  bdore 
it  leaves  it. 

{To  be  eontinued.) 


A  MZW  TB8T-FAFEB.— Fnm  Cotmet  we  obtatai  the 
inlormaUon  that  M.  BSttaerhas  prodocad  a  new  test- 
paper  which  is  U^Iysaiidtlve  towards  the  alkalias  and 
alkaline  earths.^Ttae  reagent  la  a  magaUoent  edonilsg 
matter,  obtained  from  ue  leaves  of  the  well-known 
plant,  Colmt  VtneltajffiUi,  npon  digestion  tor  twenty-four 
horns  with  absolaU  aleoboLto  which  a  tew  drops  of 
solphule  add  hove  been  added.  The  paper  U  pre- 
pared for  use  by  the  osud  proees*.  The  ooloor  Is  a 
Bdendld  red,  which  passes  more  or  leas  rapidly  mto  a 
One  shade  of  green,  by  the  action  of  the  alkaUes  or  the 
alkaline  earths.  It  Islsr  m*res«nsltlTe  tbantonaerlo; 
it  is  imatbeted  by  eorbode  oeld,  and  wUl  Indtoate  the 
piesenoe  of  the  bast  traces  of  the  earboaates  ot  the 
alkaline  earths  In  water.  A  moistened  strip  of  the  pepec, 
when  held  at  the  opening  of  a  gas  jet,  immediately 
assumes  a  green  eoteartfammoaia  be  pnseat. 
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THE  VALXJE  OP  GELATIN  AS  JOOD. 
nriHE  seneral  appremUou  of  articles  of  food  more 
J.  or  less  exdusiTcdy  gelatiuoos,  soch  aa  isin- 
glass, jellies,  cod  mimds,  calves'  feet,  oow-heel, 
calfs  head,  Ac,  was  a  lew  years  since  denounced 
by  some  persons  as  an  error;  and,  in  opposition  to 
the  general  experience  and  common  sense  of  man- 
kind,  they  mamtained  that  gelatiB  and  gelatinons 
uiides  of  food  were  of  no  vdae  whatever,  and  that 
the  benefit  of,  say,  half  a  pint  of  strong  calf  B-foot 
jelly  solely  depended  on  the  tablespoonfol  of  wine 
which  it  (Ud  or  did  not  contain. 

The  groonds  on  which  this  extraordinary  opinion 
was  baaed  were  chiefly  twofold ;  flrsUy,  that  gelatin 
is  not  foond  in  the  blood ;  and,  secondly,  that  an 
animal  fed  on  nothing  else  than  gelatin  speedily  dies 
of  skirvatiou.  The  absence  at  gelatin  from  the 
blood  does  not  prove  that  it  is  not  natritious.  Hilk 
is  the  model  food,  the  only  substance  eXDressly 
ereatai  for  the  nooriahment  of  animals,  and  which 
has  no  other  ase  in  the  economy  of  nature.  Now 
the  albmninoid,  or  flesh-forming  snbstanoe,  in  milk 
is  the  curdy  matter,  or  casein  ;  no  one  can  deny  its 
value,  except  perhaps  the  persons  who  say  that 
gelatin  is  not  nutritions ;  for  casein,  like  gelatin, 
u  never  found  in  the  blood.  If  we  turn  to  the 
latest,  and  certainly  the  most  exhaustive,  treatise 
on  physiology  which  has  been  recently  published, 
namely,  that  of  Marehall,  we  shall  find  that  the 
value  of  gelatin  is  thus  stated : — "  Gelatin  ia  not 
found  in  uie  blood  itself,  bnt  when  digested  is  coU' 
verted  into  a  gelatin-peptone,  and  so  becomes  ab- 
sorbed as  we  lutve  seen,  not  in  what  state  is  not  yet 
known.  Nor  is  its  destination  in  the  nutritive  pro- 
cesses of  the  body  certain.  Either  it  may  serve  for 
the  direct  nutritiou  of  the  gelatin-yielding  tissues, 
or— and  this  is  very  probable— it  may  by  itself, 
mdergcdxig  oxidation,  conserve  other  more  impor- 
tant tteoaa,  and  at  the  some  time  ">«'"*«'"  the 
temperature  of  the  body.  Its  efficacy,  as  adminis- 
tered in  jelUca,  Xrc,  in  oases  of  sjekness,  e8i>eeidy 
indicates  its  importance  as  an  article  of  diet." 

Or.  Edward  ijiuith,  F.B.S.,  in  the  fourth  edition 
of  his  valuable  "  Practical  Dietary,"  states  that 
gelatin  "  exists  very  largelyiu  the  skm, horn, hoofs, 
tendons,  and  bones  of  animals,  and  in  a  less  amount 
in  the  flesh.  Hence  we  obtain  it  from  calves'  feet 
and  cow-heel  when  boiled  for  that  purpose,  from 
the  shin  and  other  parts  of  beef  when  prepared  for 
soup,  and  from  bones  which  have  been  broken  and 
boiled  for  many  honra  in  water.  Whether,  there- 
fore, as  jelly  or  in  soup,  this  substance  is  largely 
eaten  ;  and  yet  it  is  affirmed  even  to  this  day  that 
it  is  innutriUous,  and  therefore  worthless  as  food. 
Hy  own  experiments  have  proved  that  gelatin,  like 
albumen,  is  transformed  within  the  system,  and 
leaves  the  body  as  urea,  and  hence  it  must  have 
played  its  part  in  nutrition ;  bnt  whether  its  nutri- 
tive value  IS  quite  equal  to  that  of  albumen,  is  an- 
other question.  I  believe  gelatin  to  be  a  valuable 
food,  and  every  one  knows  that,  with  the  addition 
of  wine  and  -other  subatanees,  it  ia  a  very  agreeable 
one.  It  is  however,  vary  probable  that  it  ia  not  an 
economical  food  as  it  is  ordinarily  prepared,  bnt  it 
may  bo  cheaply  obtained  in  soap  frdai  oonea." 

I  now  come  to  the  second  so^alled  argtunent  by 
iriiidi  the  uselessness  of  gelatin  is  attempted  to  be 
maintained.  It  ia  said  that  on  animal  fed  on  gela- 
tin dies  r^itdly  of  starvation  and  inanition.  This 
is  perfectly  true ;  but  the  fact  is,  that  no  simple 
anbetanee  given  alone  will  support  life.  The  most 
nutritive  materials,  sneh  as  lUbumcn,  fibrin,  gluten 
— to  say  nothing  of  such  subatanaes  as  staidi  or 
sugar— all  equally  fail  to  sn^ort  life  when  given 
alone.  Oood  wheaten  bread  will  support  l^e  any 
length  of  time ;  but  separate  the  starch,  glatcn,  and 
other  constituents,  and  give  them  singly,  and,  if  the 
argument  above  adduced  holds  good,  yon  conld 
prove  eadi  of  these  sabatanees  to  be  totally  without 
value  aa  food,  as  neither  will  airport  life  when  used 
alone.  I  believe  that  this  false  opinion  respecting 
the  valueless  character  of  g^tin  arose  froa  some 
experioMnts  on  the  feeding  of  eonvicts  in  some  of 
the  IVencfa  prisons.  They  were  snmiiisd  with  a 
very  smaU  quantity  of  gelatin  in  place  of  other 
articles  of  food,  and  soon  shewed  symptoms  ol  star- 
vation. The  tact  that  dogs,  thoo^  they  die  r^idly 
when  fed  on  perfectly  pure  gelatin,  wiU  live  any 
length  of  time  if  kept  on  soft  bones,  which  consist 
almost  ezfllnsively  of  gelatin  and  bone  earth,  is  a 
convincing  poof  that  the  gelatin  is  a  valuable 
article  of  diet. — W.  B.  TaointEiEB,  in  the  Fowl 
Journal. 


these  have  the  advantage  of  greater  durability  and 
safety  from  leakage,  there  are  many  disadvantages 
— such  aa  their  greater  weight,  their  liability  of  get- 
ting out  of  shape,  the  expansion  and  aontrsdtion  by 
heat  and  cold,  thus  having  a  larger  capacity  in  sum- 
mer than  ia  winter,  and,  finidly,  their  expense. 
These  disadvantages  are  so  great  that  there  is  no 
likelihood  of  iron  taking  the  place  of  wood  in  the 
manufacture  of  barrels  for  this  purpose. 

In  Bnsjia,  where,  with  the  exception  of  the 
western  provinces,  casks  of  oak.wood  are  obtained 
with  great  difficulty,  a  substitute  has  at  last  been 
discovered,  and  qmte  a  trade  is  done  in  barrels  of 
pine  and  deal,  enamelled  on  the  inside.  The  enamel 
prevents  the  liquid  from  coming  in  contact  with  the 
wood,  and  fills  the  cracks  and  preventa  leakage. 
These  take  the  place  of  oak  barrels  for  many  pur- 
poses, especially  for  lager-lner  barrels.  They  are 
mostly  bound  vrith  wooden  hoops.  The  enamelling 
is  doue  as  follows : — The  barrel  is  made  and  hooped, 
leaving  out  the  bung  stave,  through  this  aperture 
the  enamel  is  applied  to  the  inside  and  then  the 
bung  stave  is  pat  in,  in  the  ordinary  way.  The 
enamel  is  made  of  thirty-three  pounds  of  carpenter's 
glue,  three  pounds  of  finely  ground  and  sifM  gall- 
nuts,  six  pounds  of  pulverized  and  sifted  elass,  and 
five  pounds  of  sifted  cement  or  fine  unslacked  lime. 
The  glue  is  softened  with  sweet  milk  Instead  of 
water,  and  boiled  down  quite  thick,  then  the  pow- 
dered gall-nuts  are  added,  and  the  whole  boilea  tor 
half  an  hour,  then  the^ass-powder,  and  lastly  the 
lime  is  thrown  in.  \^en  tnese  Ingredients  have 
been  thoroughly  mixed,  five  quarts  of  good  linseed- 
oil  varnish  is  added,  and  the  addition  of  a  few 
pounds  of  suliihur  is  also  desirable.  It  is  then 
boiled  until  it  is  sufficiently  thick,  being  well  agi- 
tated all  the  time  to  prevent  the  glass  and  oement 
from  settling  at  the  bottom.  When  boiled  suffi- 
ciently the  kettle  ia  immediately  placed  in  ice,  whidi 
causes  the  mass  to  solidify  rapidly,  so  that  the  un- 
dissolved particles  will  remain  in  a  finely-divided 
condition  in  the  glue.  The  enamel  is  used  in  a 
semi-fluid  state,  snd  it :  is  best  not  to  prepare 
very  large  quantities  at  once,  though  it  can 
easily  be  rendered  fluid  by  heat  when  it  becomes 
hard. 

The  eadn  to  be  enameDed  must  be  perfectly  clean 
and  dry,  and  just  before  putting  on  the  enamel 
they  should  be  heated  by  burning  a  little  alcohol 
in  them.  Three  coats  are  given,  each  one  being 
allowed  to  dry  before  putting  the  next  one  on.  In 
the  case  of  very  large  barrels  it  is  necessary  to  have 
the  bottom  well  Hapiwrted,  as,  when  full,  the  bottom, 
if  not  supported,  will  give  way  a  little,  and  the 
enamel  not  being  elastic  will  crack,  which  will 
cause  the  barrel  to  leak. 

liquors  placed  in  enampHed  barrels  will  not  be 
coloinvd  or  cbaugeA  i  n  taste  by  the  coating,  as  is 
the  cose  with  oak  barrels,  which,  when  new,  uvari- 
ably  turn  the  alcohcd  brown.  TUs  enamel,  how- 
ever, will  not  stand  water,  therefore  when  the 
barrels  beoome  dry  they  must  be  allowed  to  float 
on  the  water  instead  of  putting  water  in  them. 


ENAUELLma  LIQUOB  BABBELS. 

OWING  to  tie  extensive  trade  in  liquor  the 
demand  for  barrels  is  constantly  increasing, 
and  the  growing  ecarcity  of  oak  timber  renders  it 
necessary  to  find  some  snbstitnte.  This  want  ia 
likely  to  be  supplied  by  the  process  of  enamelling, 
some  observations  on  which  are  made  by  Mr.  limpsi 
in  a  German  periuJical  from  which  we  translate  the 
following;— 

Up  to  the  present  time,  these  barrela  have  been 
mads  of  oak-wood,  bnt  as  this  article  becomes  rarer 
and  more  expensive,  it  became  neoessaiy  te  find 
a  substitute.    Iron  has  been  proposed,  but,  thongh 


LETTERS  TO  THE  EDITOE 

— -• — 

tWe  do  not  hold  eunelvaa  rMpcoaibls  for  the  oidwr, 
of  onr  oorrsspoadMits.     The  EoTToa  respMttt 
requests  that  all  rnmTTmniffatiftni  elionlil  Ve  6sd 
ap  as  briefly  as  poisiblej 

*,•  AH  eommaBieatiaiM  sbaold  be  addicaset  to 
KcrroB  of  the  EnouSH  MaoaASK),  XI,  TsiiSa 
street,  Coreat  GaidsB,  W.C. 

AH  Ohaqoes  and  Poal  OOoe  Ordora  to  be  }takp 
aUa  to  J.  PASMMtt  BnVABBS. 


A  NEW  SPHTGMOSCOPE. 

IN  the  CfHtralbtalt  of  the  21>th  of  June,  U.  Lan- 
dois  gives  an  account  of  a  new  sphygiooscope, 
which  so  far  differs  iu  construction  from  those  that 
have  been  hitherto  suggested,  that  the  movemeats 
of  the  pulse  act  on  n  colamn  of  gas,  the  nndulatiens 
of  which  can  be  recognized  by  the  movement*  of 
the  flame  resulting  from  the  ignition  of  the  gas  as  it 
issnea.  M.  Landois  observes  that  the  nature  of  the 
diohrotic  curve  or  secondary  elevation  in  the  poise 
so  commonly  deiHcted  has  not  as  yet  been  satisfac- 
torily determined;  some  believing  it  to  be  a  real 
undulation,  others  that  it  is  to  a  certain  extent  aa 
artificial  curve,  and  due  to  a  kind  of  recoil  of  the 
instrument.  None  of  the  tracings  obtained  by  the 
various  forma  of  instruments  hitherto  suggested, 
are  free  from  this  p.  niliar  undulation,  whether  we 
take  the  mercurial  exjiiunu,  as  in  the  instrument  of 
Chelius ;  the  column  of  water,  as  in  that  of  Nau- 
maun ;  the  elevation  nf  n  lever,  as  in  that  of  Vierordt ; 
or,  lastly,  a  spring,  us  in  that  of  Marey.  The  instm. 
ment  suggested  by  M.  Landois  appears,  says  the 
Lancet,  to  be  a  small  metal  chamber,  the  edges  of 
which  fit  elosely  on  tbc  wrist  or  elsewhere,  whilst  a 
small  space  is  left  between  the  skin  and  the  inside 
of  the  chamber  through  which  either  ordinary  gas 
or  by<lrogen  is  trauiimitted  from  a  gasometer  at  a 
very  low  pressure.  The  gas  issues  by  a  capillary 
glass  tube  attached  to  the  other  extremity  of  the 
chamber,  and  can  ea>.ily  be  ignited.  It  is  interest- 
ing to  find  that  the  movements  thus  rendered  visible 
agree  precisely,  both  as  regards  the  principal  curve 
and  the  secondary  umliilation,  with  those  exhibited 
by  means  of  Marey's  spbygmograph. 


WATERPBOOPINO  STONE.— At  the  rooommcndation 
of  Professor  Abel,  Chemist  to  the  War  Deprirtment,  the 
process  invented  by  ^[essrs.  B.  Guy  and  Co.,  of  Alton, 
Hant-^,  for  waterpmnf!ns  and  preflervini;  stone  and  other 
baildingB,  i-,  by  order  uf  the  Offlco  of  Works,  to  be  ap- 
plied to  pnrtioQB  of  the  decayed  stonework  of  the 
Houses  d  Psrilament. 


"I  would  have  every  on*  write  what  he  tnoajl 
as  mmtb  as  he  knows,  bnt  no  SDore ;  »»t  Ibil  n 
this  oaiy,  bat  in  aU  other  sableets :  Vor  sack  tm 
may  have  sob*  pwtieolsir  knowled^a  mjmA  mtfmm4 
the  nature  of  such  a  person  or  sack  a  fom»<aia.>to 
to  oUnr  things,  knows  no  more  than  wliat  i«e^ 
doea,  and  yet  to  keep  a  clntUr  with  ULia  BUb  ata 
of  hlB,  wm   undertake  to  wrlta  th»   whaliHi 

Shyaioks:  a  vice  from  whence  great    ia 
erive  their  orlginaL''— Jfeala%iw'<  Xmows. 


*,*  Ix  order  to  taeUItate  refennoe, 
when  speaking  of  any  tetter  pievteualy  iaaenitA 
oblige  by  mentioning  the  aomber  of  the  I<etle.  • 
well  aa  the  page  on  whiah  it  appears. 


ASTRONOMICAL,  MECHANICAL.  AXD 
OPTICAL. 

[817]  Sir,— The  diaphragm  deaeribed  and  flgnnJ 
by  Mr.  H.  W.  Reveley,  p.  5*0,  in  answer  to  iht 
qnerv  "  Unit  "  (4t»6),  p.  603,  ia  Ingaaioos  enoarh,  and 
effective ;  bat  it  i4  itot  the  "  Iris  Dfat^rngB,"  whieh  is 
of  much  more  simple  oonstmctioii.  It  nwnJy  onciiis 
of  two  brass  rings  connected  by  an  india-nibbercyltsder 
of  their  own  diameter.  By  twisting  oni>  of  lieaa  round 
it  ia  perfectly  obrions  thai  the  eyiiahr  wiB  a«»«aw  an 
hoar-glass  figure ;  and  it   is  e^aaltr  Mffrmt  Out 


the  amrtore  may  be  entirely  oloasl  iiattwMaghe 
ssSciently  eootinoed,  or  that  ifaa  aaesiag  A*  late 


to  assume  its  original  form  Uu  vkola  srertan  «f  the 
rings  win  be  available.     The  vanMt  «kal«ii  *o«« 


the  prindpte  of  this  arrangement.  The  details  tssj 
be  studied  by  "  Unit "  in  the  stage  of  R.  &  J .  l]«<t'> 
large  mioroseope  ihonld  he  be  able  to  obtain  accest  tc 
oneof  those  instruments.  I  would  venture  to  point  onlti' 
Mr.  Oonld  {■06),  p.  5U,  that  I  gave  a  perteeuy  strai^ 
forward  answer  to  his  question  in  my  letter  (47),  os^ 
89S,  in  the  only  practical  form  in  which  it  admitti^ 
of  a  reply,  and  that  without  any  reference,  proxinrir 
or  remote,  to  what  be  calls  "  the  tenuity  of  his  m> 
oerevisia."  As  a  matter  of  tact  we  have  no  ri^t  te» 
some  that  the  air  at  tlie  equator,  or  anywhere  clK, 
moves  merely  as  a  rigid  shell  attached  to  the  eartli'< 
sartace  ;  bnt  conceiving  for  onr  pissuat  porpoae  iksl 
itdoes,  Mr.  Proctor  hfts  very  clearly  laid  down  the  coodi- 
tions  of  the  problem  to  be  investigated  iA  his  oamnsaai- 
cattoB  (MS),  p.  &M.  I  nay  te,  kowever,  permitted  to 
say  Oat  we  have  raaDy  ao  aiainhneutal  data  as  to  tte 
of  the  ail  ea sbat  solMeutly  perfect  to  tasSA 


III!  la  iioaliijhm  rh— ,  rrthBrTriiit  Ttin-  tentative^.    U 
Miv  Ooul  be  fond  of  iulegiatit,  and  cares  to  odiu 


the  "  Mecanique  "  of  M.  Pihoiasl,  he  will  find  tafk 
material  of  the  bos*  aosiMHtsatt  to  assist  tiimia  ts 
inwatigatiesis. 

In  this  eoBBaetiaa,  toov  Isat  ask  "  H.  It,"  'SSI, 
p.  Sia,  taforgiifaaia  far  saytafttat  the  trade  wiri^MS 
not  blow  at  tlw  o^oator  at  all,  bnt  north  and  natt  e( 
it,— the  legion  U  calms  and  raim,  «r  what  aaikncaB 
"  the  doUnmis,"  extending  for  soma  six  ils|H««  «l 
latitode,     and     travelling    north    and    sooth    ^Ih 
the  sns  and  with  the  trades  themarlve^.  I  woold  (orthai 
obeerve  that  yoor  correspondent's  idea  of  a  boll  whi<^ 
is  to  be  projected  3,97U  miles,  reminds  me  a  little  of  the 
story  of  the  Cambridge  nndergradnate,  who  beinfaokad 
in  an    examination  paper  to  explain  the    theory  of 
putting  a  cap  into  a  pie,  did  so  quite  correctly,  but 
added,  somewhat  needlessly,  by  way  of  a  rider.   Oat 
"  the  cap  must  not  be  more  than  S'2ft.  high.**  I  ha|nen 
to  have  heard  a  few  hundreds  of  guus  ftred  In  my  af^' 
time,    bnt    should  certainly,  with  my   eiparienee  of 
ordnance,  shy  one  which  was  gnorariteed  to  project  m 
ball  to  the  height  of  half  the  earth's  radius,     f  have 
nothing  to  add  to  wftat  Mr.  Proctor  (357),  p.  540,  baa 
said  to  "Etndiant "  (asi),  p.  S33.    Uks  Hr.  P„  I  vnit 
for  more  definite  data. 

Tour  engraTpr,  ia  his  reprodactiaB  of  my  drowjugof 
Oeituni  on  p.  0^,  boa  made  tke  inner,  or  erape,  nog 
C  very  mnoh  too  bgbl,  in  fast,  koe  engraved  it  ef  tke 
same  tint  as  the  outer  one  A.  Any  one  who  waaia  m 
facsimile  of  my  original  sketch  had  better  derten  thia 
inner  ring  with  Indian  ink  natU  it  is  just  foirlj  da*. 


Digitized  by 


Google 


"I 


LVVI   V*J 


UBgaisIuMe  from  Uw  black  iky  bstwctti  tt  ud  the  body 
of  tlui  pluut. 

"  R.  T."  (tMO),  p.  SW,  maymaka  the  reqainte  table  of 
klfcoVa  Taziationg  tor  himiUl  when  he  hat  once  eaoght  it 
ut  its  muxmrnm,  by  remembering  that  thoie  TariatioB& 
aie  performed  in  SkLaOb.  4tha.6A«.  It  only  remain!  aa 
a  fourth  magnitade  otar  for  some  15m.  or  '20m.  I  have 
not  tlie  moat  distant  idea  when  its  noxt  minimam  ii  to 
taki>  place,  and  oonld  only  aaoertain  it  in  a  way  equally 
open  to  "  B.  T."  hixoielf,  that  of  watching  the  star 
uutil  I  law  it  begin  to  diminiah.  A  very  rodimantary 
ai-.^uaintanee  with  the  doctrine  of  probabllitiea  will 
hliaw  that  the  adds  are  vary  heary  indeed  agninat  Algol 
heiug  oaoght  in  its  wane  at  any  partienlar  time  ;  asd 
that  nothing  bat  repeated  and  sadnloiis  watching, 
imilarti^en  with  that  sole  object  is  likely  to  be  re- 
warded. 

I  hare  no  donbt  whateTer,  that  thenndolation  obeerrad 
hv  the  friend  o(  '•  a  Vnm  Uinoris  "  (4516),  p.  SSe,  was 
rrtaiable  to  a  omrrast  of  heated  air  riciiig  from  the  honae 
ruof  ot  which  he  spei^.  The  gionnd,  trees,  or 
hooaes,  all  radiate  heat  rapidly  into  space  on  a  elear 
night,  and  the  rippling  of  the  limb  of  the  moon  or  a 
planet,  when  at  a  small  altitada,  ia  one  of  the  eom- 
moaeat  of  all  common  appeaianoes.  The  owner  of  the 
stand  need  not  accuse  itof  onsteadinesa  in  the  abaanae 
ot  better  evidence  than  that  tef  acred  to. 

I  aliaU  not  oondesoend  to  argue  with  Ur.  Firth  (STB), 
I>.  615.  My  faoulty  of  prenaion  being  strictly  limited  I 
iiiu  utterly  unable  to  conceive  what  I  shall  say  "  thon- 
nands  of  years'  hence."  What  I  did  say,  and  what, 
with  or  without  Mr.  F.'s  leave,  I  shall  coobnue  to  say, 
was,  that  on  the  let  July,  1X70,  the  tan  waa  in  the 
oonataUatiaM  Oemiai.  Wets  I  about  to  continue  ao 
childish  a  discusaion  (which  I  certainly  will  neither 
waste  your  space  nor  your  readers'  time  in  doing)  1 
might  aak  Xr.  Fiith  "  on  what  page  of  the  ■  Nautical 
Almanack '  it  is  itotni  that  the  sun  is  in  "  any  sign  of 
the  toMaeon  the  1st  July,  1)170 ?  (Since  writing  this 
sentence  I  have  seen  Mr.  Proctor's  var^  kind  latter 
('290),  p.  E68.  With  reference  to  this  it  u  only  neces- 
sary lor  ma  to  say  that  if  my  nnpratendiag  "  Motes" 
satisfy  a  man  of  his  great  and  admitted  eminenae,  I 
need  not  diebreaa  myself  moch  aa  to  the  effect  th«y  pro- 
duce upoB  soob  a  otitis  as  Mr.  F.) 

Mr.  Preston  (atW),  p.  64(>,  is  quite  right  about  the 
phenomena  of  difCraction  being  exhibited  imspectiTe 
of  the  employment  of  any  telescope.  This  is  a  sub- 
ject of  very  considerable  interest,  auil  might,  I  think, 
be  profitably  treated  in  these  colauins.  Diffraction 
phenomena  are  very  beautiful,  and  may  be  exhibited 
with  little  or  no  apparatus.  With  regard  to  your  cor- 
rbspondent'fl  other  observation  about  keeping  his  disen- 
gaged eye  open  while  observing  with  the  telescope  1  may 
juat  say  that  a  little  practice  will  enable  any  one  to 
dispense  with  a  shade  or  covering  of  any  description. 
I  never  close  my  unoccupied  eye  while  emploj-ing  the 
telescope  or  microscope,  but  only  atUad  to  the  image 
in  the  one  engaged  at  the  instrument.  From  use  I 
can  so  abstract  this  image  as  to  cease  see— or  rather 
percaire— anything  with  Uie  other  eye ;  albeit,  of  course, 
a  picture  most  exist  on  its  retina  wholly  diHering 
from  that  with  which  my  mind  i«  absorbed. 

Mr.  J.  T.  aUl  (4688),  p.  550,  wUl  da  good  rather  than 
harm  by  blackening  with  a  dead  blacky  the  interior  of 
auY  telescope  tube,  terrestrial  or  otherwise,  the  less 
light  lost  by  internal  reflexions  obviously  the  more 
wUl  pass  through  the  lanaea. 

I  am  unable  to  give  any  definite  answer  to  the  ques- 
tion or  questions  propounded  in  (tllB),  on  p.  S7U,  by 
"  T>.  W."  By  very  far  the  greatest  proportion  of 
met^i^ritea  are  most  undoubtedly  cosmioal ;  but  of 
course  it  is  pouible  that  volcanic  stones  might  bo  pro- 
jected during  a  tremeudotts  eruption  to  a  sufficient 
height  to  enable  them  to  be  carried  for  some  con- 
siderable distance  by  a  rapidly  moving  current  of  air, 
and  a  stray  specimen  or  specimens  of  terrestrial  origin 
might  thus  foil,  apparently  from  space,  but  in  reaUty 
from  no  vei^  enormous  distance  above  the  earth's  sur- 
face. This  IS  however  (though,  as  I  have  said,  possible) 
exceedingly  improbable.  Literally,  nothing  is  known 
as  to  the  cause  of  the  chemical  couatitution  of  these 
strange  bodies.  I  do  not  remember  to  have  heard  or 
read  of  Professor  Newton's  theory ;  but  with  reference 
to  the  late  Professor  Drayley,  while  fully  recognix- 
ing  the  excellence  of  the  old  adage,  "  de  mortuis  nil 
nisi  bonum,"  I  am  constrained  in  candour  to  say  that 
no  defersnoa  waa  ever  paid  to  his  opinions,  uor  was  he 
ever  held  to  be  an  original  investigutor  at  all. 

The  difficulty  of  •'  Hesperus  "  (46a4),  p.  S74,  will 
vanish  when  he  reflsots  that  the  "£lements  of 
Oocnltation "  of  Batom,  to  which  he  refers, 
as  given  on  p.  462  of  the  "Naatical  Almanac" 
for  thia  year,  have  referenee  to  the  gtoeentrie 
places  of  the  moon  and  planet.  In  the  particular 
case  to  which  his  question  relates,  if  ha  were  situated  at 
the  centre  of  the  earth  he  would  see  the  moou  pass  quite 
clear  to  the  north  of  Saturn  without  occulting  him  at 
all ;  but  (the  horizontal  parallax  of  the  moon  amounting 
to  some  SS'  6"  at  the  time  of  the  conjunction)  were  he 
to  go  ap  north  to  Oreeuwioh,  she  would  be  ^paiently 
depressed  so  considerably  as  to  cover  the  mora  dis- 
tant planet.  If  "  Hesperus"  will  turn  to  p.  68U  of  the 
'*  Nautical  Almanac,"  he  will  tind  aa  easy  and  intel- 
ligible deaoription  of  the  table  which  has  pu«>led  him. 
K"T.  W.  C. "  (4098)  will  turn  back  to  p.  883  of  your 
eorrant  Tolnme  he  will  find  a  sketch  and  desoription 
whenoa  ha  will  ha  able  to  conatruot  quite  aa  goad  a  apee- 
trosoope  aa  it  is  within  the  capacity  of  an  ordinaiy 
amataar  to  maialaotnie.  If,  howaTer,  ha  will  take  my 
•dvioe  h«  will  go  or  write  to  Hr.  John  Browning,  of 
Ul,  Miaoriaa.  Lsodon,  who  will  do  inflnitalybetlar  for 
him  than  ha  can  poaaibiy  do  for  bkaaalf. 

A  Fellow  or  tbs  Botm.  i^AAntomoiiicaL  Socibtt. 


OmaiN  OF  METEOBITES. 

[818J  Sib,— "D.  W."  (letter  816,  p.  570)  asks  a 
question  of  enormous  difficulty;  one  on  which  it  is 
difficult  to  offer  anything  more  than  a  mere  opinion. 
Clearly,  if  Professor  Brayley  and  others  bare  guessed 
rightly  in  supposing  the  earth  to  have  been  fo^Taed  by 
the  aggregation  of  meteorites,  a  theory  as  to  the  origin 
of  meteorites  involves  an  opinion  aa  to  IJto  or^in  o/  the 
origin  of  our  earth, 

I  cannot  beliare  that  meteors  formed  partariginally 
of  larger  masses,  notwithstanding  the  very  xamaAable 
evidence  fonadad  m  their  atmctnre  and  thaeeaaaisBal 
presence  of  organic  matter  in  their  substance.  Iljr 
reasons  for  aot  so  balianng  are  founded  purely  am 
dynamical  gonsideratiotta.  I  can  soarcal^  **nfgnBt 
any  circnmatanoes  ander  which  a  portion  «f  a  large 
mass  could  «rer  became  free  to  travel  am  aa  inde- 
pendent orbib 

The  whole  ^estSon  is,  however,  immens^  41lleult, 
and  most  of  the  views  hitherto  presented  are  only 
tenable  by  oil  of  a  vei-y  energetic  for^etfolfiess  of  a 
portion  of  tli0  evidence.  Ricbabu  A.  Pboctob. 


COURTEOOH  (JORBESPONDENTS,  MELTING 
GLUE,  BIACKINQ  BRA8BWOBK,  SEtVERIMG 
CLOCK-DIALS. 

[819]  Sir,— Alow  me  to  say  that  th«  Mter  of 
"  Sigma  "  in  the  Ekolish  Mechanic  for  Aug.  96,  maM 
express  the  feelings  of  many  worthy  contributors  who 
give  their  time  and  spedal  kaowledge  for  the  benefit 
of  all  who  like  to  ask  questions,  and  many  who  would 
be  able  to  give  much  useful  knowledge  are  often  de- 
terred by  the  way  that  others  treat  their  endeavours  to 
impart  mformation  to  them.  All  who  ask  questions 
should  remember  that  an  answer,  however  humble  or 
incomplete,  comes  from  one  who  wishes  to  oblige 
another  whom  be  has  never  seen,  and  of  whom  he  ex- 
pects nothing  but  a  kindly  acceptance  of  the  proffered 
aid.  I  feel  fully  assured  that  many  more  would 
answer  the  numerous  questions,  which  involve  a  vast 
amount  of  useful  information  to  many  others  of  your 
readers  than  the  questioner  thinks,  if  a  kind  word  were 
always  substituted  for  a  harsh  one.  And  let  me 
call  the  attention  of  your  readers  to  the  list  of  Un- 
noticed (Queries  ;  every  one  should  look  this  over  and 
refer  to  the  qneries  he  may  think  himself  able  to 
answer,  and  if  he  can  answer  any  let  him  do  so,  and  he 
may  be  sure  that  some  one  win  be  thankful  even  if  the 
querist  is  not.  And  now  to  set  a  good  example  and  be 
practical  as  well  as  theoretical,  I  will  try  to  answer  a 
few  questions.  First,  4603,  as  to  properly  melting 
glue.  No  one  can  do  this  except  in  a  proper  glue-pot, 
which  is  an  outer  and  inner  vessel — the  outer  to  con- 
tain boiling  water,  and  the  inner  the  glue.  To  attempt 
to  melt  glue  in  a  Baacepan  or  single  vessel  over  the  fire 
is  simply  usele^^s,  and  leads  to  burning  the  glue;  but 
supposing  we  have  a  proper  glue  pot,  I  find  tiiis  to  be 
the  most  convenient  plan  of  managing.  When  I  hare 
done  with  the  glue  I  add  some  of  the  boiling  water 
from  the  outer  vessel  to  the  glue,  so  as  to  make  it  too 
thin  for  use.  I  then  put  it  away  till  wanted  again,  and 
I  find  that  by  the  time  the  water  in  the  outer  vessel  is 
boiled,  the  glue  in  the  inner  is  ready  melted  and  the 
proper  thickness  for  use.  If  the  glue  is  put  away 
without  the  addition  of  some  water,  it  dries  and  b^ 
oomes  hard,  and  takes  some  time  to  dissolve,  and  this 
will  specially  apply  to  small  quantitieB  of  glue,  which 
amateurs  are  most  likely  to  Veep  for  their  cse,  and 
iriien  used  only  at  long  intervals. 

And  now  as  to  Query  4576.  The  black  brasswork  of 
microscopes,  Ik.,  ia  obtained  in  the  following  manner, 
which  I  have  seen  done  many  times : — Take  lamp-black, 
— say  about  a  thimbleful — and  put  it  on  a  flat  stone  or 
smooth  slate  ;  add  four  or  five  spots  of  gold  size,  and 
well  mix  with  a  pallet  knife,  or  any  nat  or  weak- 
pointed  knife,  and  if  it  does  not  make  the  whole 
absut  as  thick  as  putty  add  a  spot  or  two  more 
of  gold  size ;  well  mix.  The  less  gold  size  there  is  the 
better,  so  that  the  lamp-black  just  sticks  together; 
if  too  much  gold  size  be  added,  the  effect  will  be  a 
bright  black  and  not  a  dead  block.  Now  add  some 
turpentine,  about  twice  its  own  volume,  to  the  whole, 
in  a  small  vessel,  and  mix  with  a  camel-hair  brush, 
and  apply  to  the  brass-work :  it  will  dry  in  a  few 
minutes.  Put  on  as  little  as  possible,  so  aa  just  to 
cover,  and  do  not  attempt  a  second  coat ;  and  if  that  will 
not  do  there  is  something  done  wrong;  a  litUe  practice 
will  soon  decide  how  much  turpentme  to  apply.  If 
there  be  too  much  the  black  is  apt  to  rub  off ;  if  not 
enough,  the  black  will  look  streaky  when  dry,  and  not 
a  dead,  that  is  dull,  even  black. 

4299.  S11.VZBIN0  Clock-Dials. — Take  a  tablespoon- 
ful  of  cream  of  tartar  (the  best),  and  add  about  as 
much  nitrate  of  silver  (in .  crystals)  as  will  lie  on  a 
shilling,  dissolve  in  a  veiy  small  quantity  of  water, 
and  make  it  all  into  a  thick  paste, — in  fact,  only  just 
wet  the  cream  of  tartar,  for  if  it  be  too  thin  with  water 
the  dark  deposit  complained  of  by  "E.  H."will  appear. 
No  metal  of  any  kind  must  be  brought  ia  contact  with 
it  during  the  mixing,  A  beautiful  effect  on  the  clock- 
dial  greatly  depends  on  the  regular  emery-clothing  of 
the  brass  plate.  There  should  be  no  scratches  seen 
before  the  plate  is  silvered,  the  grain  or  the  marks  of 
the  emery  cloth  should  be  very  regular  and  all  one 
way;  the  emery  cloth  should  not  be  too  fine;  the 
paste  of  cream  of  tartar  and  nitrate  of  silver  to  be 
rubbed  on  with  the  clean  fingers.  Vclpeccla. 


BATTERIES. 
[SiM]     Bn,— Thanks  to  Jeha  Legg  and  "  B.  H."  for 
the  intomakmi  vd  (with  your  pecautaioa)  I  tbalt  be 


glad  to  see  in  the  Mecbamc  the  sketch  John  Legg 
kindly  offers. 

As  a  new  subscriber,  I  begin  to  feel  out  of  my  ele- 
ment when  I  read  "  Sigma's  "  answers  (pages  601  and 
646)  to  my  very  first  qnery,  but  cannot  help  thinking 
that  the  amount  of  space  occupied  by  his  two  letter* 
addressed  to  myself  would  have  completely  aaswered 
my  query  (4450),  and  also  famished  informatioB  to  the 
numerous  new  subscribers  who  must  have  become 
readers  through  the  incorporation  with  the  Mxchamc 
of  other  jounals,  and  ^o  may  perhaps  not  fael  dis- 
posed to  bay  the  haekaanbers. 

I  find  that  I  do  not  stand  alone  in  my  ojinioa  that 
"  Sigma "  might  ba  a  little  more  explicit  (816,  page 
WOJ.  He  arldrnnnni  aa  aa  if  w  ware  oWpgloaophers,  and. 
ia  By  oainios,  tbarahy  iliilmit^  anMir  frc«»  the  value 
Ua  vi^gi  wonU  otkanlaa  fQitm.  I  am  still  of 
opinion  that  his  description  of  tka  fl|||phate  of  lead 
battery  (page  482)  would  be  insufflciaaito  guide  any 
one  to  make  one,  and  as  "  Sigma "  iatanili  ultimately 
reproducing  his  papers  in  the  form  of  a  book,  1  should 
think  he  would  be  only  too  glad  to  iarita  criticism  or 
receive  suggestions.  However  insignifieant  the  queries 
on  this  subject  may  appear  to  "  Sigma,"  Uk*y  evidently 
interest  some  one,  for  of  what  use  are  aU  toe  stores  of 
learning  in  our  scientifie  libraries  to  4teMilvwtual  if  bf 
cannot  find  ihere  the  knowledge  ha  is  in  qaast  of  t 


ir,iK  t)upHiLu:iM. 

[321]  89,-1  am  .unfitly  IwinMwi  to  Ur.^dcy 
for  his  reply  and  akei'lii-,  AlJM>toyna,Uc,  Sditur,  tm  Ibe 
engravings  in  the  lii  -t  inicabM.  Ual  I  am  atrall  tli ^ 
diaphragm  there  djUi^iliFil  weaU  aat  uuwl  01;^  «uit>. 
I  think  I  have  sevD  ont.'  m&iiv  mm  of  ia  an  AHfa^i^itsi 
photographic  lent,  TrbicL  ^Timld  b«  a^atfwr  vhal  t  ^vunt, 
but  I  have  entirety  FutL'i'ttiti  11 «  ODaatnudi"!!.  "»il 
should  feel  exceedit]>; I y  u)^ii^l'li  i[  Mr.  r,i:v<;lev,  ur  nuy 
other  of  our  talented  Ineuds,  could  supply  me  with  a 
drawing  or  desoription  of  an  iris  diaphragm,  which 
could  be  applied  in  front  of  the  object-glass  of  a  tele- 
scope and  reduce  the  aperture,  retaining  the  circular 
form  or  nearly  so,  from  6  or  7iB.  to  '2in.  diameter.  Or 
perhaps  some  friend  could  suggest  another  description 
of  iereen  or  diaphragm,  which  would  accomplish  the 
same  objaet  without  oeiag  unsightly  or  clumsy  f 
At  the  same  tiiiK,  however,  I  should  prefer,  if 
possible,  a  cirda  eiq>audiag  or  contracting  iris  dia- 
phragm. Unit. 

WINDOW  CLEANINa. 

[3221  Bib,— Amongst  tha  naBetana  invsnUoai 
applicable  to  the  saving  of  labour  there  has  not  yet 
appeared  one — which  is  a  real  naoeaaity — for  sparing 
the  lives  of  women  servants.  The  article  needed  ia  a 
wooden  hand  and  arm,  to  hold  a  cloth  and  move  to 
clean  the  outside  panes  of  glass  in  bedroom  windows. 
In  the  country  women  servanta  constantly  do  thia,  and 
sit  on  the  sill  holding  by  the  window  frame,  frith  the 
body  outside.  Can  it  be  difficult  to  arrange  an  instru- 
ment to  work  upwards,  downwards,  and  to  the  right  and 
left,  so  as  to  dean  the  glass  and  spare  the  risk  of  life 
and  limb  by  the  common  act  of  ttie  neat  tidy  house- 
maid ?  The  inventor  would  find  remuneration.  Every 
mistress  would  rejoice  to  possess  what  would  do  the 
work  and  spare  her  from  anxiety.  Tidy  servanta  never 
will  take  warning  or  obey  if  -ordered  not  to  sit  outside 
the  window.  Isui  of  Wight. 


HEIGHT  OF  CLOUDS. 

[328]  Bib,— Referring  to  the  letter  of  yonr  corre- 
spondent, Mr.  J.  Steel,  under  the  above  tiue,  in  your 
columns  of  August  36,  I  beg  to  say  that  I  have  00 
donbt  the  phenomenon  which  he  has  very  clearly 
described  waa  a  modification  of  the  Aurora  Borealis. 
In  former  years  I  have  seen  many  of  these  luminous 
arches,  whose  appearance  exactly  tallied  with  his 
account,  and  whose  real  nature  waa  evident  from  their 
progressive  changes  or  their  connection  with  some 
other  simultaneous  form  of  auroral  display.  The 
earliest  mentioned  in  my  note-book  was  a  very  fine 
white  one,  very  generally  observed  on  September  29, 
1838 ;  the  most  remarkable,  a  crimson  one  en  Feb- 
ruary 18, 1887,  which  I  have  described  aa  "  one  of  the 
most  wonderful  and  awful  spectacles  I  ever  beheld." 
A  brilliant  moon,  upwards  of  thirteen  dayR  old,  pre- 
vented its  being  more  generally  noticed,  or  it  might 
have  occasioned  wide-spread  eonstemation  among  those 
who  were  ignorant  of  its  true  character.  In  afl  pro- 
bability the  luminous  clouds  in  the  old  observations  of 
Magnan  and  Riocioli  may  have  had  a  similar  origin. 

T.  W.  Webb. 


PROPELLING  A  VESSEL   BT  A  WINDMILL. 

[834]  Bib,— In  the  year  1838  I  built  a  small  vessel 
about  4ft.  long,  and  launehed  her  on  the  Blackwater 
in  Ireland.  She  certainly  did  go  head  to  vfind,  and 
pretty  fast  too,  and  for  a  considerable  distance.  After 
this,  I  read  in  the  Oa*ri»r  newspaper  of  snob  a  vessel 
having  been  eneeesafnUy  constructed  in  America.  But 
the  new  power  of  steam  having  beaten  her,  I  never 
heard  more  of  her.  I  believe  that  a  vessel  with  two 
masts  would  go  head  to  wind,  in  spite  of  the  friction 
mentioned  by  "  W."  R.  J.  Mobbibon. 


THERMOMETERS. 
[33S]     Sib,— I  hare  for  some  auwiks  sent  Boienti/e 
0>p<ai«a  Ky  obianratioBa  of  a  thermometer  Mi.  balow 
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BB.WmQ  MACHINES. 


{be  eaith'i  anrbuw  and  its  rarUtioiu.  I  /wwy  then 
met  bftTe  aome  oonnection  vith  eartbqtuJce*.  In  Jul; 
1870, 1st  and  Snd,  my  thermometer  at  8  a.m.,  marked 
57°,  on  Srd,  4th  and  6th  68°;  on  the  3nd,  there  was  an 
earthquake  at  Ssntorin.  On  the  6th  Jnly,  my  ther- 
mometer was  again  67°.  On  the  Srd  to  8th  Angost  my 
tbeimometer  was  61°;  on  the  6th  there  was  an  earth- 
quake in  Oreeoe ;  on  ^the  7th.  to  19th  it  was  60°,  since 
hen  lomr. 

Hy/ancn  is  the  snn  acta  as  an  eleetro-magnet  on  the 
mataUie  man  in  obt  interior. 

Trebkoxitbb  m  Ausdst. 
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IMFBOVEMENTS  IN  8EWIMO  UACHIMES. 

[896]  Bis, — I  beliere  many  sewing  machines  are 
cast  aside  as  useless  from  the  want  of  a  little  care  and 
^ad^ent  on  the  part  of  the  makers.  In  the  first  place, 
if  it  is  necessary  for  the  needle  to  dwell  while  the 
shuttle  passes  through  the  loop,  it  is  equally  necessary* 
for  the  shuttle  to  dwell  to  allow  the  needle  to  take  up 
the  thread,  and  both  be  released  at  precisely  the  same 
time  to  procure  good  sewing. 

The  aoove  drawing  represents  a  machine  made  for 
the  shuttle  to  be  always  on  the  more,  and  never  gave 
satisfaction.  To  perfect  this  machine  has  been  the 
work  of  my  leisure  hours.  Fig.  1  shows  the  needle  and 
shuttle  eams,  and  links  connecting  with  the  shuttle 
carrier,  both  driven  by  the  pin  and  rollers  C ;  in  disc 
I>>  on  tile  opposite  side,  is  the  stitch  cam,  and.  driving 
pulley ;  A  is  the  needls  lever;  B  is  the  shuttle  cam. 
^7  ue  above  means  (Fig.  2)  I  have  obtained  the 
Howe  action ;  and  that  is,  as  soon  as  the  shuttle  has 
passed  through  the  loop,  it  dwells  until  the  needle  has 
about  iin.  to  rise ;  the  shuttle  then  moves  forward.  By 
that  means,  top  and  bottom  thread  are  on  equal  strain, 
and  the  sewing  is  alike  on  both  sides.  I  think  the  above 
sketches  and  explanation  will  be  snfficient  for  all 
amatemr  sewing  machinists  to  understand. 

J.  Habfsb. 


STEAM  PRESSURE. 

[827]  Sib,— In  English  works  and  'papers  on  the 
steam-engine,  whether  condensing  or  otherwise,  I  ob- 
serve that  the  writers  Teiy  seldom  when  speaking  of 
steam  pressures,  add,  whether  such  are  to  be  under- 
stood as  being  in  txten  of  the  atmotphtre  or  starting 
from  a  vacuumt.  On  the  Continent  the  statement  is 
always  at  once  made  oomprehennble  by  qualifying 
those  pressures  as  abore  the  atmosphere  or  from  zero, 
<.«.,  from  a  vacuum. 

Perhaps,  however,  when  by  English  writers  not 
otherwise  expressed,  the  pressures  are  invariably 
snderstood  as  from  a  vacuum. 

Cologne.  A.  W.  E. 


BEADINOS  FROM  THE  GLOBES.— XI. 

[828]  Sis, — ^It  is  a  popular  notion  that  the  sun 
rises  in  the  east  and  sets  in  the  west,  and  this  is  by  no 
means  lessened  by  Dr.  Watts's  lines,  "  When  from  the 
chambers  of  the  east,  his  morning  race  begins,"  to., 
and  it  ia  true,  in  a  general  sense,  that  the  sun  does 
rise  in  the  chambers  of  the  east,  but  only  on  two  days 
of  the  year  does  he  rise  exactly  east  and  set  exactly 
west — ^namely,  March  21  and  September  28,  when  he  is 
orossing  the  equator.  On  all  other  days  of  the  year  he 
rises  and  sets  either  to  the  north  of  the  east  and  west 
or  to  the  south.  Now,  the  number  of  degrees  that  he 
rises  from  the  east  point  is  called  his  rising  or  ortive 
amplitude,  and  the  number  of  degrees  that  he  sets  from 
the  west  is  called  his  setting  or  ocoasive  amplitude. 
The  meaning  of  amplitude  is  largeness,  and  this  term 
is  applied  to  the  rising  and  setting  sun,  because  he  is 
apparently  larger  at  this  time  than  at  any  altitude, 
jbnplitude,  then,  is  measured  by  a  great  circle  of  the 
horizon,  and  as  the  pole  of  every  circle  is  90°  away 
from  it,  its  pole  is  in  the  zenith,  and  the  decrees  are 
reckoned  from  the  east  towards  the  north  or  south 
point.  If,  for  instance,  the  snn  rises  20°  to  the  north 
of  the  east,  his  risingamplitnde  is  said  to  be  20°  to  the 
north.  Closely  allied  to  amplitude  is  azimuth,  which 
term  has  also  reference  to  the  points  of  the  compass, 
and  it  differs  from  amplitude  in  two  things — in  being 
used  when  the  sun  is  si  any  altitude,  and  in  being  reck- 
oned from  the  north  towards  the  south,  or  from  the 
south  towards  the  north.  Azimuth  is  also  measured  by 
an  arc  of  a  great  circle  on  the  horizon,  whose  pole 
passes  through  the  zenith.  Amplitude  is  genenlly 
employed  by  nautical  men  to  find  the  variation  of  the 
compass,  for  we  are  so  accustomed  to  associate  the 
east  with  the  rising- point,  and  the  west  with  the  setting, 
that  it  seems  more  natural  to  take  his  distance  there- 
from than  from  the  north.  Its  utility  is  obvious,  for 
to  ascertain  the  variation  of  the  compass  is  important 
in  order  to  determine  the  correct  course,  whatever  may 
be  the  destination.  If  we  wish  to  ascertain  this  for 
any  particular  place  or  spot  where  we  may  happen  to 
be,  we  must  find  by  the  magnetic  needle  upon  what 
point  of  the  compass  the  sun  rises,  and  then  compare 
this  with  its  true  place  of  rising  as  found  by  the  globe 
or  solar  tables,  and  the  difference  will  be  the  varia- 
tion of  the  compass.  Thus,  for  instance,  we  find  by 
the  globe  that  on  June  21  the  sun's  rising  amplitude  is 
40°  to  the  north  uf  the  east,  but  by  the  magnetic 
needle  it  would  be  found  to  be  20°  to  the  north  of  the 
east,  consequently  the  magnetic  north  must  be  20"" 
nearer  to  the  we^  than  the  tme  north,  and  the  varia- 
tion of  the  compass  must  be  20°  to  the  west.  Again,  as 
the  magnetic  north  is  different  in  different  parts  of  the 
earth,  of  which  a  fuller  account  may  be  seen  in  Mr. 
Proctor's  papers  on  page  472,  VoL  X.,  it  sometimes  be- 
comes necessary  to  ascertain  its  variation  at  other 
places.  SuoBOse  it  to  be  in  latitude  32°  south  and  De- 
cember 22,  ne  sun  at  this  time  has  just  entered  Capri- 
corn, and  the  true  setting  amplitude  by  the  globe  is 
found  to  be  86°  from  the  west  towards  the  south.  It  is 
required  to  find  the  variation  of  the  compass  when  his 
Betting  amplitude  as  taken  by  the  magnetic  needle  is 
exactly  south-west,  or  46°  from  the  west  towards  the 
south.  We  find  by  comparing  the  two  that  the  ob- 
served amplitude  is  nearer  to  the  south  than  it  ought 
to  be,  consequently  the  magnetic  needle  veers  from  uie 
north  towards  the  west,  and  the  quantity  which  it 
veers  is  the  difference,  or  12°,  hence  the  variation  of 
the  compass  by  this  observation  was  found  to  be  12°  to 
the  west.  The  sun's  azimuth,  however,  is  his  distance 
from  the  north  or  soath  poist  at  aay  time  of  the  day 


or  at  any  altitmle,  and  since  thia  U  laaasaiutbyaac 
of  a  great  eirale  on  the  horizon  jnst  as  amjlitBls,  a^ 
from  different  points,  we  must  xnmka  tha  qnadiBS  1 
altitude,  which  repreoenta  a  great  eireU,  pass  tat^ 
lenith,  the  pole  of  the  horizon  (a«e  pa^  873i  sivk 
■nn's  place,  and  we  shall  And  the  oramiith  BsMa 
the  second  circle  of  tha  horizon.     Thns,  iii^)b^ 
wish  to  find  out  by  the  globe  tlie   snn's  la^f 
Lmden  on  Hay  1  at  ten  o'clock  in  the  buib^  ^ 
must  elevate  tor  the  latitude,  scrow  the  gniititsfc 
nnith,  pot  the  sun's  place  at  ten  o'clock,  sai^ 
passed  tiie  quadrant  over  the  snn'a  place,  -n  MM 
the  azimuth  to  be  186^  from  the  north.    Daite 
used  to  find  the  variation  of  the   compass,  mim 
gators  ore  generally  well  versed   in   the  aa^st^ 
ployed  for  this  purpose.    By  me&na   of  tts^« 
can  find  it  sufficiently  near  for  practical  f^^fat 
if  greater  ooouraoy  is  required  wa  isiui  mmt 
what  has  been  termed  the  astronomical  teaa.  Ait 
we  shall  have   oceaaioa  to  notice    attaiiza  i  a 
naoesaaiy  to  observe  here  that  when  the  lautk 
equinoctial,  his   azimuth    to  the    inhatsttatfc 
equator  is  exactly  90^,  or  due  past  and  weakMs 
time  ha  is  above  the  horizon.    This  may  hanal 
Ivplaningthe  globe  in  the  position  ol  aiiiktfh- 
that  is,  with  tb  two  poles  in  the  Uotina;  tew 
his  decBnatioD  exceeds  the  latitude   in  tbtoia 
his  azimuth  will  be  the  same  twice  in  thtatE^ ■! 
twice  in  the  afternoon ;   for,  1st  the  lataii  It  tf 
north  and  the  declination  SSi",  the  auimAdkC 
from  tha  north  towards  tlie  east  at  6.16  oaiUua. 
and  in  the  afternoon  also  his  aximuth  wiSttasiis 
same.    This  also  is  apparent  &om  tbe  ^obs;  k.^ 
vate  for  the  latitude,    make  a  mark  upas  Ihim 
plaoe,  and  pass  it  under  the  quadrant  seres  ttk 
zenith,    and  it  will  be    found  that  this  is  tki  a 
Shoald  we  wish  to  verify  the  azimuth  and  smphtaii' 
Uie  formula  in  trigonometry,  we  must  take  Un  em^ 
ments  of  the  latitude,  the  altitude,  and  the  deehmai. 
These  will  be  the  three  sides  of  a  spherical  triaa^ 
from  which  the  angles  may  be  tonnd  (seepage  47S).  h 
this  ease  the  oolatituda  will  be  76°  80',  the  oaaItiia& 
aS^  6',  and  the  oodeeUnotion  66°  80',  which  will  give  ii> 
the  azimuth  67°.    The  globe,  when  propetly  amnpd 
will  show  the  triangle  as  in  Fig.  2,  when  P  A  is  tk«  w 


latitude  made  by  the  brazen  meridian,  AQ  the  MBtlfc 
distance  or  cooltitnde  made  by  the  quadrant,  P  Q  Iks 
codeclination  made  by  the  meridian  passing  thnii^ 
Cancer,  and  the  angle  A  or  azimuth,  will  be  saeasniei 
by  an  are  of  the  horizon,  H  O.  T.  S.  H. 


PICRIC  ACID,  AURIC  CHLOBIDE,  Ktc. 

[829]  Sis,— Your  querist  (No.  4604),  '•  B.  H.  B.' 
cannot  detect  the  presence  of  picric  acid  in  beer,  vn 
do  so  requires  the  possession  of  some  manipnitf" 
skill  in  qualitative  imalysis.  It  is  a  pale  yello>u< 
obtained  from  carbolic  acid,  and  its  solution  iti* 
persistent  pale  yellow  colour  and  intensely  USB 
taste. 

I  am  afraid  Ur.  H.  Vincent  (query  No.  4579,  ps^ 
660)  will  not  be  able  to  obtain  a  very  satisfactory  irpl; 
to  his  query.  From  the  experiments  of  Dro.  Aaps 
Smith,  Taylor  and  Rie»Ri,  it  would  appear  that  ajs 
contaminated  by  being  breathed  to  such  an  extu!  u 
to  contain  4  per  cent,  of  carbonic  acid,  wonld  pnm 
instantly  fatal,  and  8  per  cent,  ultimately  fatoL  Oi 
the  other  hand  4  to  .I  per  cent,  of  pure  carhonie  sc^ 
produced  no  apparent  effect. 

Taking  everything  into  consideration,  if  aftar  as  a- 
plosion  «[  fire-damp  the  percentage  of  carbonSe  kJ 
should  be  as  high  as  from  12  to  14  per  cent.,  it  •ni' 
produce  almost  instant  death,  while  a  peroentsF'  <^ 
from  7  to  9  per  cent,  would  cause  insenaibiST  sii^ 
afterwards  death. 

"  Young  Photo's"  queries  (Nos.  4621  and  463S)  o&aoi. 
however,  of  a  definite  answer  to  each,  though  hedoes  srt 
expressly  state  the  condition  of  his  gold.  Still  I  Ma- 
dude  it  contains  copper,  and  possibly  silver,  vfaick 
must  be  separated  by  one  of  the  following  metisods  :— 

Dissolve  the  gold  in  boiling  aqua  regia,  made  by 
mixing  two  parts  of  nitric  acid  with  ten  of  water  and 
three  parts  of  hydroehlorie  acid.  Then  neutralize  tbs 
solution  with  ammonia,  and  add  excess  of  sulphide 
of  ammonium.  Filter  and  precipitate  the  gold  with 
hydrochloric  add. 

Dissolve  the  gdd  in  aqua  regia,  neutralize  with 
potassa,  andpredpitate,  with  a  dilute  solution  of  proto- 
snlphate  of  iron,  the  gold.  This  predpitate  mast  be 
eoUected  and  washed  well  with  acetic  add  and  then 
water. 

Or,  after  dissolving  in  aqua  regia,  evaporate  down 
to  near  dryness,  and  re-dissolve  in  water,  finally  pre- 
dmtating  the  gold  with  excess  of  ammonic.  earbunate, 
which  must  be  oolleeted  and  washed  well  with,  first  a 
dilute  solution  of  ammonic  carbonate,  and  Uien  water. 

The  prodoct  obtained  by  ttie  method  which  may  be 
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adof>ted,  miut  be  dinolTsd  in  ■  mixtore  of  one  part  of 
nitnc  kcid,  three  parts  of  hydroahloric  aeid,  ud  fire 
parts  of  water,  ana  the  whole  evaporated  to  dryneu  in 
a  water-bath.  (Tliii  may  be  euil;  const  moted  by 
nupendisg  a  teet-tnbe  in  a  beaker  fnll  of  water,  kept 
bomng.)  It  ii  than  to  be  re-diuolred  in  water,  and 
again  en^orated  down,  and  re-eryatalliiied. 

ToconTert  the  ailYer  in  his  cyanide  bath  into  the 
nitrate  (No.  48S8),  let  him  add  exceea  of  hydrochloric 
acid  to  it,  and  boil  for  a  abort  time ;  filter,  and  waihUie 
precipitate  well.  Boil  this  precipitate,  with  a  atrong 
solution  of  pore  potasaa,  nnul  it  is  entirely  converted 
into  a  dense  blaek  powder,  which  is  to  be  thoronghly 
well  washed.  Disaohre  thiii  in  pore  nitric  add  (dilnte) 
and  after  crystallising,  re-erystallize.  This  method  will 
yield  him  quite  pore  nitrate  of  silver. 

Seeing  that  Snorine  is  a  normal  constitnent  of  the 
bonea,  teeth,  aod  some  jnices  of  animals,  it  is  of  neces- 
sity indnded  in  the  list  at  Kensingtoij,  that  "  E.  L.  O." 
C4KiB)  reteis  to.  It  is  aLio  an  essential,  thoogh  minnte, 
otmstitaeBt  of  most  soils,  and  is  also  contained  in  many 
nuurares,  aai"aaperphoBphates,"  Ac.  It  ia  likewise 
essential  to  the  silidoas  coatings  of  the  caleareons  and 
silieeons-ealcsreooa  plants.  Uibah. 


OK  THK  LINK   MOTION  AND  SLIDE  TALVE. 

[330]  Sib,— In  query  4460,  August  Sth,  Mr. 
Thomas  Watson  says  he  encountered  several  difficulties 
in  reading  a  letter  of  mine  on  the  "  Slide  Valve,"  in  a 
late  number  of  the  Khoush  Hechakic,  and  he  says  he 
wants  an  accurate  description  of  the  slide  valve  itself, 
with  a  definition  of  the  words,  "lap,"  "lead,"  and 
••  travel." 

I  find  that  in  order  to  give  Mr.  Watson  all  the  infor- 
mation he  asks  for,  and  to  enable  him  to  understand 
the  drawing  of  the  link  motion  which  I  append,  it  irill 
be  neeessary  to  begin  at  the  very  begumiag  of  the 
matter ;  and  in  order  to  do  so  I  will  take  as  a  familiar 
snbjeol  tor  ilhiatratian  and  description  the  link  motion 
and  slide  valve  of  an  ordinary  passenger  locomotive 
engine,  as  In  actual  use,  and  show  how  and  upon  what 
considerations  the  proportions  of  the  parts  are 
arrived  at. 

The  cylinders  of  anch  an  engine  are  ISin.  diameter 
and  aoin.  stroke,  and  its  area  ia  176|,  say  177  square 
inches,  and  from  this  area  we  derive  all  the  dimen- 
sions of  the  ports  and  valve  in  the  following  manner. 

The  area  of  the  steam  port  is  made  equal  to  one- 
twelfth  of  the  area  of  the  cylinder  or  14),  say  15 
square  inches,  and  the  length  of  the  port  is  equal  to 
three-quarters  the  diameter  of  the  cyunder  or  lain. ; 
the  breadth  of  the  port  is  the  quotient  prodoeed  by 
dividing  its  area  (16)  by  its  length  (12)  =  IJin.  The 
exhaust  port  is  the  same  length  aa  the  steam  port,  but 
is  doable  the  breadth,  =  ajin.  The  breadth  of  the  bar 
between  the  ports  is  equal  to  the  breadth  of  the  steam 
ports,  I^in.  It  ia  sometimes  made  narrower,  but  it  u 
badpracUe»-lo  do  to. 

Fig.  1  la  an  elevation  of  the  ports  and  valve.  A  A 


determining  the  lengths  of  the  link  and  excentric  rods' 
but  its  influence  on  these  ia  not  absolute,  but  sub- 
ordinate to  considerations  of  space  in  the  engine,  and 
the  judgment  and  experience  of  the  designer. 

The  "  travel "  of  the  valve  is  the  length  of  its  excur- 
sion to  and  fro,  and  it  is  not  neoeaaarily  equal  to  the 
"  throw  "  of  the  excentric,  for  in  valves  moved  by  the 
link  motion  their  "  travel "  is  variable  and  under  the 
control  of  the  engine-driver,  who  can  at  any  moment 
alter  its  amount,  whilst  the  throw  of  the  excentric  is  of 
course  constant.  The  proper  amount  of  the  travel  of 
the  valve  is  8i  times  the  breadth  of  the  steam  port.  In 
the  present  case  it  is  IJin.  x  8jin.  =  4|in.  the  travel 
of  the  valve,  and  that  ia  the  greatest  travel  the  gearing 
should  give  it.  In  stationary  engines,  when  the  valve 
is  moved  by  one  excentric,  whose  rod  is  connected 
direct  to  the  valve  spindle,  the  throw  of  the  excentric 
and  the  travel  of  the  valve  are  equal ;  but  if  a  "  rock- 
ing shaft "  and  "  levers  "  are  introduced  between  the 
excentric  and  the  valve,  then  the  travel  of  the  latter 
may  be  either  equal  to  greater  or  less  than  the  throw 
of  the  former,  according  aa  the  lengths  of  the  levers 
oreproportioned. 

The  "  lap  "  of  the  valve  is  the  amount  which  its 
"  faces  "  project  or  "  lap  "  beyond  the  "  admission 
edges,"  A  A,  of  the  steam  perta,  when  it  is  laid  evenly 
over  Uiem,  as  in  Fig.  1.  The  astomiC  of  tin  lap  it  sfnot 
to  ont-Jlfth  of  itt  travel,  and  in  the  present  case  it  is 
Jin.,  which  ia  one-fifth  of  4gin. 


ground  again  so  soon ;  ita  amount  in'  the  present 
cose  is  1  l-16in.,  equal  to  the  "  lap"  of  the  valve  added 
to  the  "lead  "which  ithas  wk«n  in  "fvH  tftrov." 

As  to  the  movement  of  the  link  itself,  it  is  a  curious 
compound,  made  ujp  of  the  motions  reeeivtnl  direct  from 
the  exceuirics,  which  is  a  definite  amount,  and  of  a 
certain  quantity,  caused  by  the  crossiug  of  the  roda, 
which  is  indefinite,  and  depending  upon  their  length ; 
in  the  present  case  it  happens  to  be  fin.,  or  5-16in.  on 
eaali  side  of  the  "  mean  distance  point"  (see  my  last 
letter).  The  motions  of  the  two  ends  of  the  link  are 
not  opposite  (as  insisted  on  with  incredible  perversity 
and  unaccountable  stupidity  by  a  late  writer  in  your 
columns),  for  during  a  considerable  portion  of  each 
revolution  of  the  crank  the  two  exoentncs  and  the  two 
ends  of  the  link  move  in  the  tame  dirtetum,  and  in  the 
present  case  this  unanimity  of  motion,  so  to  apeak, 
continues  during  65",  or  more  than  one-third  of  each 
half  revolution,  and  the  exact  amount  of  motion  of 
this  link  is  4|in.  at  the  ends,  and  3|in.  at  the  middle ; 
iin.  out  of  this  3|in.  ia  due  to  the  crossing  of  the  rods, 
and  the  remaining  SJin.  are  due  to  the  lineal  advance  of 
the  excentrica. 

The  "  lead  "  of  the  valve  when  in  full  throw — reeeiv-^ 
ing  its  motion  from  the  end  of  the  link — ^ia  3-lOin.,  and 
when  in  the  "  middle  gear,"  jeceiving  its  motion  from 
the  centre  of  the  link,  thelead  is  ^in. 

When  the  link  is  made  much  shorter  than  three 
times  the  "  throw,"  the  angles  it  assumes  in  working 


The  "  lead  "  of  the  valve  ia  the  amount  of  opening  |  are  so  great,  and  its  deviation  from  the  perpendicular 
which  is  given  to  the  port  for  the  admission  of  steam    when  in  its  extreme  positions  so  considerable,  that  a 


are  oaDed  the  admiuUm  edaet,  and  E  E  the  eakatut 

*i«—  of  the  ateam  ports. 
The  slide  valve  may  be  described  as  a  shallow  reot- 

aDgnlu  box  in  plan,  with  a  flange  all  round  its  open 

moutW  The  breadth  of  this  flange  on  two  of  the  oppo- 
site sides  called  the  "  ends  "  of  the  valve,  ia  of  no  con- 
sequence at  all,  as  it  does  not  in  any  way  affect  the 
performanee  of  the  valve,  and  merely  does  duty  aa  a 
bearing  surface  to  prevent  the  steam  from  escaping 
under  the  valve,  and  in  valves  such  as  I  am  describing 
this  flange  is  about  l^in.  wide ;  but  the  breadth  of  the 
flange  on  the  other  two  sides,  called  the  "  faces,"  is  of 
the  greatest  importance,  as  it  is  that  which  governs 
the  admission  of  the  steam  to  the  cylinder  and  deter- 
mines the  throw  of  the  exoentrics  and  their  position  on 
theitaaft.    It  has  a  certain  amount  of  influence  also  ia 


to  the  cylinder  when  the  crank  is  on  the  "dead 
centre  "  (see  Fig.  2),  in  which  the  dark  lines  show  the 
position  of  the  valve  when  the  crank  is  on  the  outer 
dead  centre  pointing  from  the  cylinder,  and  the  dotted 
lines  show  its  position  when  the  crank  is  on  the  inner 
dead  centre  pomting  towards  the  cylinder  (the  crank 
is  supposed  to  be  at  the  left-hand  aide  of  the  figure). 
The  lead  in  both  positions  is  shown  at  L°  and  L',  and 
id  amoruU  U  equai  to  ont-fjth  of  the  lap,  or  nearly 
8-16in. 

A  valve  of  the  above  proportiona — vix.,  4|in.  of 
"travel,"  Jin.  of  "lap,"  and  S-lfiin.  of  lead,  or  tap 
one-fifth  of  travel,  and  lead  one-fifth  of  lap — whether 
driven  by  the  link  motion  or  by  a  single  excentric,  will 
cut  off  the  atesim  from  the  cylinder  when  the  piston 
has  made  80  per  cent  of  ita  atroke,  and  will  allow  it  to 
exhaust  at  84  per  cent,  and  thia  holds  universally  true, 
no  matter  what  the  aetmal  dimeneionM  are,  ao  long  as 
the  above  proportions  are  maintained. 

I  believe  I  have  now  answered  all  Mr.  Watson's 
questions  with  regard  to  the  slide  valve  and  ports,  ao  I 
shall  pass  on  to  the  consideratton  of  the  "link  "  ud 
exoentrics. 

There  are  several  different  varieties  or  patterns  of 
link  in  use,  but  I  do  not  intend  in  this  letter  to  enter 
into  a  general  description  of  them,  or  a  discussion  of 
their  several  merits  and  demerits,  farther  than  what  is 
necessary  to  giving  a  full  description  of  the  engine  I 
have  taken  in  hand.  In  thia  engine  the  link  used  ia 
the  pattern  shown  in  Fig.  8,  which  is  an  elevation  of 
the  link  motion  complete'.  The  most  important  dimen- 
sion about  the  link  is  its  length,  which  ia  measured 
from  centre  to  centre  of  the  pins  which  connect  the 
excentric  rods  to  it,  and  there  is  no  "  rule  absolute  " 
for  even  this.  The  length  of  the  link  p<rw,  is  a 
vague,  unmeaning  dimension,  and  cannot  have  any 
definite,  poaitive,  or  specific  meaning  attached  to  it, 
except  whan  taken  in  connection  with  Uie  length  of  the 
excentric  roda,  for  any  given  link  may  be  said  to  be 
too  long  or  too  short,  and  may  posseaa  all  the  bad 
features  of  these  two  opposite  oonditiona,  according  to 
the  length  of  roda  to  which  it  ia  connected ;  but  when 
its  length  is  made  equal  to  three  times  the  throw  of 
the  excentric,  and  the  exoentrio  roda  are  from  twelve 
to  fourteen  timee  the  throw,  a  very  well  proportioned 
link  motion  is  the  result;  and  in  the  motion  1  am  do- 
acribing.  Fig.  8,  the  length  of  the  excentric  rods  is 
twelve  times  the  throw,  or  4ft  4iin.,  and  the  length  of 
the  link  is  three  times  the  same,  or  IS^in. 

The  crank  shaft  is  Sin.  diameter  where  the  excen- 
trica are  fixed,  and  the  exoentrics  are  18|  in.  diameter, 
and  their  throw  ia  4|in.  (the  throw  of  any  excentric  is 
e^oal  to  the  excess  of  ita  largeat  aide  over  ita  smallest 
side,  measuring  from  the  surface  of  the  shaft  to  the 
circumference  of  the  excentric).  In  the  present  case 
the  large  aide  L  is  Siin.,  and  the  small  side  S  is  liin., 
the  difference,  4}  in.,  being  the  "throw"  or  the  amount 
of  motioD  it  imparts  to  its  rod  and  the  end  of  the  link. 
The  "  exoentricity "  of  the  excentric  is  the  diatance 
which  its  centre  ia  from  the  centre  of  the  shaft,  and 
it  is  of  course  equal  to  half  the  throw.  The  nature  of 
the  "lineal  advance"  of  the  excentric  was  explained 
in  my  Jj^^  letter,  and  I  need  not  go  over  the  same 


great  amount  of  "  shppage "  takes  place  between  it 
and  the  "  valve  spindle  block  "  or  "  link  block,"  and  a 
very  irregular  and  imperfect  motion  ia  transmitted  to 
the  valve,  for  the  motion  of  the  valve  is  derived  from 
that  part  of  the  link  with  which  the  block  is  in  contact 
for  the  time  being,  and  if  the  block — owing  to  slippaxs 
—  comes  into  oontaot  with  different  parts  of  the  link 
during  the  stroke,  the  motion  of  the  valve  cannot  be 
otherwise  than  irregular,  being  compounded  of  the  mo- 
tions due  to  different  parts  of  the  link. 

On  the  other  band,  when  the  link  is  made  much 
longer  than  the  above  proportion,  although  the  angles 
it  aasumes  are  less  and  its  movements  eabier  and  more 
graceful,  yet  an  evil  which  ia  not  very  conspicuous 
with  fhe  abort  link  becomes  greatly  aggravated,  and 
that  ia  the  derangement  of  the  "  lead  "  of  the  valve 
occasioned  by  the  crossing  of  the  excentric  rods,  which 
insreasea  rapidly  as  the  length  of  the  link  increases  ; 
but  aa  that  subject  waa  treated  at  length  in  my  last 
letter  I  shall  not  introduce  it  here,  but  shall  refer  Mr. 
Watson  to  that  letter  for  all  information  on  that  part 
of  the  subject  Fig.  4  ahowa  the  angles  and  attitudes 
assumed  by  the  short,  the  medium,  and  the  long  links^ 
when  in  their  extreme  positions.  The  excentric  rods 
are  twelve  times  the  throw  of  the  excentric,  which  is 
4^  in. ;  the  short  link  S  S  is  two  throws  long,  or 
Bj^iu.;  the  medium  link  M  M  is  three  throws  long, 
or  18iin.;  and  the  long  link  L  L  is  four  throws  long, 
or  17iin. 

It  is  at  once  evident  that  the  long  link  is  much  better 
calculated  for  giving  motion  to  an  object  which  is  con- 
strained to  move  in  a  straight  line  (aa  the  valve  spindle 
head  ia)  than  either  of  the  others,  because  it  is  more 
nearly  at  right  angles  to  the  direction  of  motion  of  that 
object,  and  because  the  arc  described  by  its  end  in 
working  being  a  portion  of  a  larger  circle,  with  an 
equal  chord,  the  versed  sine — whiish  represents  the 
slippage — is  less,  and  therefore  the  long  link  would  be 
the  best  link  were  it  not  for  the  great  derangement  of 
the  "  lead  "  occasioned  by  it.  However,  if  Oa  motion 
is  not  required  to  out  off  the  steam  earlier  than  about 
five-eighths  of  the  stroke,  which  is  mostly  the  case  with 
Bcrew-boat  en^es  and  goods  locomotives,  the  de- 
rangement of  the  lead  is  not  much  felt,  as  in  cutting 
off  at  five-eighth  stroke  the  "  link  block  "  ia  not  near 
the  middle  of  the  link  where  the  derangement  ia  at  a 
maximum,  diminiahing  thence  to  the  end  where  it 
vaniahes.  It  might,  Uierefore,  be  assumed  that  the 
long  link  is  the  beat,  as  it  has  other  advantages  beaides 
thoae  mentioned,  for  it  is  easier  to  reverse  the  engine 
with  it,  as  it  does  so  more  gradually  and  has  less  fric- 
tion than  the  short  link,  and  it  also  offers— owing  to 
its  greater  length — increased  faeili^fora  more  minute 
and  accurate  subdivision  of  the  grades  of  expansion. 

We  are  now  in  a  position  to  go  to  work  in  H^gpiyig 
a  link  motion  tor  Mr.  Watson's  "  road-steamer,"  and, 
what  is  better,  to  understand  the  principles  which 
govern  that  operation.  The  cylinder  is  S  3-16in. 
diameter,  but  to  avoid  ugly  fractions  let  us  coll  it  8|in., 
and  the  corresponding  area  is  8-29  square  inches,  one- 
twelfth  of  which  is  -W  square  inch,  =  the  area  of  the 
steam  ]>ort.  The  length  of  the  port  is  three-fourths  of 
the  cylinder'a  diameter,  or  2-48in,  and  its  area  divided 
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by  ita  length  gives  *28ui.  for  ita  breadth,  and  (or  that 
of  the  bur  between  the  ports  alio.  The  exhaust  port 
is  doable  the  breadth  of  the  steam  port,  or  -SSin.  The 
exbanst  edges,  E  E,  of  the  steam  porta  are  I'lSin. 
apart,  and  that  is  also  the  breadth  of  the  canty  of  the 
slide  Tatre,  and  the  length  of  the  carify  is  the  same  as 
the  ports,  2'43in.  The  "  admission  "  edges,  A  A,  of 
the  steam  ports  are  I'GSin.  apart.  The  travel  of  the 
valtvis equal  to  8}  times  the  breadth  of  the  steam  port, 
or  HW,  and  its  "  lap  "  is  one-&f  th  of  that,  or  -196in., 
and  when  the  valve  is  laid  evenly  over  the  ports  its 
"  (aces  "  project  'IQCin.  beyond  them,  so  that  the  total 
breadth  of  the  valve  is  )iH)T8in.,  say  9  l-UHn.  The 
lead  of  the  valve  is  one-Ofth  of  the  lap,  or  •OSS)  ~  about 
l-aSin.  ton  throw. 

Fig.  8  will  answer  as  an  elevation  of  the  link  motion 
also,  the  throw  of  the  excentrics  is  eqoal  to  the  greatest 
tmvel  of  the  valve,  or  '(Win. ;  their  centres,  F  and  B,  are, 
therefore,  'iOin.  from  the  centre  of  the  shaft  whose  dia- 
meter I  have  taken  at  l^in.,  the  small  side  S  of  the 
excentries  I  have  made  im.  wide,  and  that  added  to 
the  throw  give*  I'iSm.  (or  the  width  of  the  large  sides 
L.hence  the  diameter  of  theexcetttricsisS-^in.,and  their 
thickness  may  be  made  lin.  I  suppose  I  need  not  tell  Mr. 
Watson  that  the  mere  diamet<u'  of  the  excentris  has 
nothing  whatever  to  do  with  its  throw  or  exeentricity, 
as  the  diameter  ma^  be  increased  or  reduced  without 
making  any  alteratson  in  its  throw,  and  Uie  size  I  have 
prescribed  for  it  is  merely  what  Z  fhouH  myself  con- 
sider  snitable  (or  his  engine. 

The  "  lineal  advance"  of  the  excentries  is  eooal  to  the 
sum  of  the  "  lap  and  lead,"  or  -SSSin. ;  this  link  is  the 
same  patters  as  that  in  Fig.  3,  and  its  length  from  pin 
to  pin  of  exoentrio  rods  is  equal  to  three  throws,  or 
^'Min.,  say  Sin.  even ;  the  length  of  the  excentric  rods 
is  twelve  throws,  or  lljin.  nearly;  the  motion  at  tlie 
end*  of  this  link  is  -9Hin.,  and  at  its  middle  it  is  -S62in. 
or  O'lOin.;  the  lead  of  the  valve  when  in  full  throw  is 
-039io.,  and  when  in  mid  lie  gear  it  is  'OSJin. 

If  I  have  not  been  sufficiently  explicit  in  the  fore- 
going description  to  enable  Ur.  Watson  to  construct  a 
link  motion  for  his  "  road-steamer  "  I  shall  have  much 
pleasure  in  answering  any  further  questions  he  may 
ask.  JAiaa  Babkebvuxe, 

Manager,  City  Foundry,  Limerick. 


DNNOnCED  QtJBRIES,  Etc. 
I!i31]     Su,— Having  looked  over   the  list  of  Un- 
noticed Queries  I  came  across  some  I  had  not  noticed, 
I  therefore  send  you  answers  to  them. 

MioKETic  QuERfEB  (4'3S3,  F.  Peel).— The  total 
intensity  of  a  magnet  is  that  force  which  brings  a 
needle  to  a  position  of  equilibrium  when  disturbed. 
The  total  intensity  is  capable  of  being  resolved  into 
the  horizontal  and  vertical  intensity.  The  vertical  in- 
tensity tends  to  make  the  needle  dip  under  the  influ- 
ence of  the  terrestrial  magnetism,  and  when  one  end 
of  the  needle  is  loaded,  the  vertical  intennW  of  the  north 
and  south  end  counteract  each  other.  The  herizontal 
intensity  tends  to  make  the  needle  recevar  its  poaitien 
when  displaeed  from  eqnilibrinm  nnder  the  inflaence 
of  the  earth.  The  resultant  of  these  two  forces  is  the 
total  intensity,  from  a  knowledge  of  which  the  other 
values  can  easily  be  trlgonometrically  determined. 
Secular  variation  is  that  disturbance  iriuch  isgradually 
taking  place,  and  which  takes  eeutnries  to  complete  ; 
thus,  bef  ire  1888,  the  variation  at  London  was  to  the 
east ;  at  that  year  and  a  few  years  before  it  stood  at 
the  geographical  meridian  0°,  (rem  then  it  gradually 
went  west  till  1818,  when  it  stood  at  84°  41';  bom  then 
it  began  steadily  to  return,  and  is  now  abont  20''  W. 
As  regards  the  maguotio  onrvee,  F.  Peel  can  imagine 
those  which  occupy  the  field  of  a  bar-magnet,  making 
allowance  for  n  spherical  field,  instead  of  a  flat  one.  as 
is  the  case  in  most  illustrations ;  he  can  also  eomnare 
them  with  Sabine's  chart  of  isoolinic  lines. 

AasocuTB  a  Aets  Deouk  (4969).— Every  can- 
didate is  required  to  satisfy  the  examiners  in:— 
1,  English  Grammar,  including  Analysis ;  2,  English 
Composition;  8,  Arithmetic;  4,  Oeocraphy;  6,  En- 
glish History.  Questions  are  set  in  Faith  and  Religion ; 
one  portion  of  this  section  is,  however,  optional,  if  any 
objection  is  raised  on  conscientiaas  grounds.  The 
optional  Bobjectt  are  divided  into  four  sections,  of 
wmoh  the  candidate  will  be  required  to  satisfy  the 
examiner  in  two.  A,  English  Historj-,  Literature, 
Economy,  and  Law,  vrith  Physical,  PoUtical,  and  Com- 
mercial Oeography.  No  candidate  will  pass  if  he  does 
not  show  a  fair  knowledge  of  one  division.  B,  Latin 
Greek,  French,  or  German,  at  the  option  of  the  candi- 
date; C,  Mathematics,  Geometry,  Mechanics,  and 
HydrostaUcs ;  D,  1,  Electricity,  Magnetism,  Light,  and 
Heat ;  2,  Chemistry,  including  practical  analysis  •  3 
Animal  and  Vegetable  Physioloor;  4,  Geology  and 
Mineralogy.  No  one  passes  who  does  not  show  a  fair 
knowledge  of  one  of  (base  divisions.  Candidates  can 
also  be  examined  in  t  rawing  and  Mnsic.  No  one  is 
admitted  over  eighteen  years  of  age. 


every  4  of  magnesia^  used ;  evaporate  to  dryness  and 
heat  in  an  iron  crucible  with  metallic  sodium. 

Testiho  Gold  (427S.|^Dissolve  in  aqua  regia. 
If  the  solution  has  a  blue  or  green  colour,  copper  is 
present;  if  tiiere  is  a  white  residue  upon  adding  water 
it  is  alloyed  with  silver ;  if  there  is  a  precipitate  with 
a  bine  or  green  coloration,  oopper  and  silver  are 
present  together  with  the  gold. 

AlUBASTBB  Glass  (4284).— I  am  afraid  "J." 
would  not  be  satisfied  with  his  results  if  I  were  to  give 
him  a  method  of  glass  analysis.  I  will  do  so  if  he 
partieularly  wishes  it ;  but  1  should  advise  him,  if  he 
wishes  for  correct  results,  to  place  <  he  speeimeus  at 
once  into  the  hands  of  a  professional  analyst. 

Effects  of  CABBoiac  Aon>  <4699). — When  car- 
bonic acid  is  inhaled  it  produces  spasms  of  the  glottis, 
which  prevents  the  poison  from  entering  the  lungs.  A 
candle^will  not  bum  in  a  mixture  of  four  volumes  of  air 
to  one  of  this  gas,  and  the  proportion  that  will  not 
support  combustion  will  not  support  life.  A  candle 
may  bum  in  a  mixture  of  carbonic  acid  and  air,  and 
yet  not  !>upport  life.  Six  volumes  of  air  to  oae  of  aeid 
would  ()nicUy  act  as  a  narcotic  poison,  (or  i{  sofllei- 
ently  diluted  it  passes  the  ^otlis  and  esters  the  taags. 
PicBic  Acid  (4601).— Picric  acid,  also  called  oar- 
barotic  and  nitrophenisic  acid  as  well  as  trinitro- 
phenol,  being  in  reuity  a  substitution  alcohol,  is  phenol 
(carbolic  acid)  in  which  three  hydrogen  atoms  have 
been  replaced  by  nitroxyl;- the  formula  isCgH'!  (NOi)s 
O.  It  may  be  prepared  by  acting  upon  carbolic  acid 
with  fuming  nitric  acid  and  afterwards  purifying  the 
product,  u  present  with  colouring  matter,  tiiis  latter 
must  be  precipitated  with  sub-acetate  of  lead  and  the 
acid  taken  up  with  ether.  Its  solutions  are  intensely 
yellow.  Its  lead  salt  is  soluble  in  water  and  explodes 
on  heating.  The  potassium  salt  is  sparingly  soluble 
in  water  uid  behaves  as  the  above.  Picrate  of  am- 
monia deflagrates  only  when  heated,  and  solutions  of 
the  acid  possess  a  high  yellow  colour  and  an  intensely 
bitter  taste. 

Fldokikb  (4623).— If  "E.  L.  G."  will  turn  to  the 
analysis  of  bones  in  Simon's  "  Medical  Chemistry,"  he 
will  find  every  analysis  is  marked  by  the  presence  of 
fluorine,  and  if  found  in  cv«ry  sample  surely  it  ought 
to  be  regarded  as  a  normal  constituent.  Small  quan- 
tities, even  traces,  ought  not  to  be  despised ;  nuclei, 
which  cannot  be  disoemed  by  the  naked  eye,  determine 
the  crystallization  of  supersaturated  solutions. 

Chloride  of  Gold  (4691). — If  the  gold  is  only 
alloyed  with  silver,  place  in  a  flask.eover  with  aqua  regia, 
and  digest  at  a  moderate  temperature  on  a  water  bath ; 
when  dissolved,  filter  and  evaporate  to  dryness  (well 
washing  the  filter)  on  a  water  bath.  If  the  gold  is 
alloyed  with  copper,  dissolve  in  aqua  regia,  neutralize 
with  carbonate  of  soda,  and  add  ferrous  sulphate 
solution.  The  gold  is  precipitated  as  a  fine  powder, 
which  must  be  collected  and  re-dissolved  in  aqua  regia 
and  evaporated  to  dryness  on  a  water  bath. 

Nitbate  of  8rL\-ES  (4622).  — Take  the  plating 
solution,  evaporate  to  dryness,  mix  with  carbonate  of 
soda  to  moderate  the  action,  and  heat  in  a  clay  crucible, 
gradually  increasing  the  heat  until  the  silver  is  com- 
pletely reduced.  Take  the  silver  and  dissolve  in  nitric 
acid,  evaporate  to  dryness,  re-dissolve  in  water  and 
crystallize. 

South  Kxxboioton-  Examikation  Fafebs  (4640). 
—I  shall  be  most  happy  to  supply  yonr  triple  snb- 
sci'iber,  "J.  B.  H.,"  witn  a  set  of  the  above  papers  if 
he  will  write  to  me  through  you.  They  are  not  yet  to 
be  obtained  through  the  publisher. 

Geobob  E.  Datis. 


Cbbotoal  (4270).— Carbonate  of  soda  mixed  with 
Saaly  divided  charcoal  may  be  distilled  in  an  iron  re- 
tort, the  neck  of  which  dips  nnder  parafflne.  Caustic 
potaah  may  be  neutraliied  with  tartanc  acid,  and  the 
dry  salt  projected  into  a  red-hot  crucible  ;  the  black 
mass  is  mixed  with  a  smaU  quantity  of  charcoal,  and 
treated  as  above  in  the  case  of  sodinm.  In  the  case 
of  sodium,  Deville  recommends  the  foUowing  mixture  ■ 
—Dry  carbonate  of  soda,  717  parts;  charcoal,  175 
parts ;  chalk,  lOS  parts  ;  to  be  intimately  mixed  and 
calcined  before  placing  into  the  retort.  Magneaum 
My  be  procured  by  dissolving  the  eanstio  magnesia 
»n  hydroohlorio  acid,  and  adding  0  parts  of  salt  to 


EQUIVAIiENTB,  PAINTING  CT8TEBN,  Etc. 

[892]  8a, — I  have  not  long  been  a  subscriber  to  this 
journal,  bat,  by  the  kindness  of  on  old  subscriber,  I 
have  for  some  time  been  a  reader,  and  desire  to  say 
that  as  such  I  have  derived  much  useful  information 
and  oonsiderahle  pleasure,  in  rctum  for  which,  it  is 
my  intention  to  give  answers  to  such  questions  as  I  am 
able.  It  will  also  be  my  pleanue,  i(  requisite,  to  ask 
questions  of  other  eorrespoodents.  (One  I  have 
already  asked.  4488,  p.  502,  to  which  I  hope,  if  not  a 
complete  answer,  a  partial  one  will  be  sent)  I  will  now 
endeavour  to  answer  a  few  queries. 

(4537.) — Equivalents.— The  qaestkaaf  "HaOCoi" 
seems  rather  out  of  place.  As  no  doubt  yoa  have  in 
some  previous  namber  given  a  full  list  of  elements 
with  their  equivalent*  it  would  therefore  be  a  folly  to 
reinsert  the  list.  I  shall  reconmend  "MaO  Com"  to 
get  "  The  New  and  Old  Notation  o(  Chemistry,"  by  S. 
W.  Rich,  price  Is.,  which  is  a  list  o(  elements,  and  the 
more  important  eompoonds,  217  in  all,  with  their 
symbols,  and  equivalents  aeoording  to  both  the  old  uid 
new  notation,  or  any  new  book  on  chemistry. 

(4560.) — Paistiso  Cistbbn. — "Cistern  "  has  not 
stated  whether  the  paint  shelled  off  alone,  or  whether 
it  was  (orced  off  ^  a  scale  of  the  oxide  of  the  iron, 
which  I  snspect  to  be  the  case.  If  so,  "  Cistern  "  may 
paint  again  with  safety,  it  wiB  not  shell  off.  I  am. 
engaged  where  most  of  the  work  done  is  ironwork,  all 
of  which  has  to  be  painted.  Experience  has  taught 
that  it  is  necessary  to  let  the  surface  of  the  iron  oxidize 
first,  scrape  off  the  scale  of  oxide  and  then  paint.  The 
paint  will  not  again  shell  off.  If  the  water  in  the 
cistern  is  (or  drinking,  it  would  be  much  better  not  to 
paint  at  oil,  it  being  dangerons  to  have  paints  which 
contain  lead  in  communication  with  drinking-water. 

(4519.)— Tewdeb  Feet.— I  would  advise  J.  T.  Hill 
to  bathe  his  feet  frequently  in  strong  salt  and  water  it 
sea  water  is  not  available. 

(4492.)— Rauixo  Wateb.— If  time  permits  I  will 
make  a  sketch  and  answer  this  next  week.  Pn. 


BOILER  POWER. 
[88S1     Bib,— I  begto  submit  the  foUuiiiaf  in  n^ 
to  query  No.  45S0,  August  19. 

BoiLEB  Poweb.— Boilers  of  thia  elaii  vmiSj 
evaporate  about  2'71b.  of  water  per  hoar  per  tftitm 
square  foot  of  heating  sorfaee  ;  the  fral*  lariu*  ka| 
in  the  proportion  r.f  1 :  22  of  the  aAcetive  h*a1ii  ir 
face  of  boiler ;  and  the  fxui  conBaaiptiim  (eoal  el  |>r 
quality)  at  the  rate  of  91b.  to  9ilb.  per  aqoan  ba  tf 
grate  aartaee. 

The  boiler  in  qaestion  pceaaut*  a  total 
face  of  about  7S8  sqoare  feet ;  of  which,  I 
about  86  per  cent.,  or  say,  fiaflft  is  tftettt. 

On  the  foregoing  assnmptinns,  tba  boila  ml 
evaporate  666  x  2-7  =  1798-21b.  oi  vatax  tm» 
per  hour,  and  supply,  tharetont,  894-9  cMuUi 
lUam  of  401b.  abtoluU  preaaore  per  iqiian  bi> 
minuU. 

The  boiler  portr  will,  tkaretoca,  beat  be  ili*sis 
by  exempUfviBg  what  this  amount  al  -*—  akaai 
capable  of  doing.    Assuming  then  a  eaodeiuiii|«« 

98 
engia»a(9C  ^in.  diameter  of  putou;  thelattaraa* 

at  300  lineal  feet  per  minute,  we  shall  have  a  nai 
expansion  of  1  :  4,  and  an  average  pressure  ,'A 
deducting  one-tenth  of  steam  volame  ior  kai 
passages,  4tc.,  and  31b.  per  square  inch  for  ia(Kk 
vacuum)  of  20-8621b.  per  square  inch  of  pisteaaa 
and — 

%<> 
(36   jjj    X  0-7854)  x  90^*62   x  300 

88000 =    m-5t.4«*l 

koru-pmeer.  The  proportion  of  ut/tU  tfttt  to  iai 
cated  thoa  arrived  at  is  usually  aaanaied  at  0-5  ior  tk> 
size  of  engine,  ao  that  the  efietint  pofwer  of  the  kala 
thus  developed,  vonld  be  107-S  x  0-S  =  S8-7S  hnak. 
(Sotne  large  boiler  manafaetaring  flrais  of  my  sc- 
qnaintanee  would  call  this  a  60-horw  boilet.) 

This  (63-76  h-p.)  gives  per  tfielXvt  hone  power  fsr 
hour,  12-4   square  feet  of    affective  *•— "n;  airbet, 
5-161b.  of  coal,  and  88-41b.  of  atean — rernka  «h>4  if 
actually  attained  in  this  ease,  mi^i  be  iwTaMi4iiiii4 
sufficienU.v  satisfactory.      It  is,  doubtlea,  piMifck  Is 
get  more  work  out  of  this  boiler  by  haritrfrmt,  aad 
indeed,  instances  are  reported,  whu«,  with  fcM^hiia 
boilers  of  nearly  aame  dimensions,  as  aod  ai  S^Sk. 
of  water  have  been  evaporated    per  Sfsan  ita  at 
tfiutit*  heating  aurfaee  per  hoor — baopt  havener, 
nearly  92ib.  of  coal  per  square  foot  <t  (as*  popor- 
tioned)  grata  aurlaoe.    Bach  resatts  an  wt  t'*-^"- 
in  ragnlar  practical  bailer  workiBg;  aad  eoMt,  than- 
fore,  be  eatimated  upon  if  eoonosay  and  fai^S&]  in 
objects  aonght  after.     Indeed,  the  fijpne  al  t^W  ii 
ttriee  that  of  instances  of  praotice  in  Coaraail ;  tWt, 
however,  balanced  by  a  greater  pareanta^  of  "  d^* 
in  the  engine  proper. 

It  would,  donnless,  be  a  great  booa— aal  I  tmt 
these  few  imperfect  remarks  will  lead  to  its  raalitttisa 
— if  various  correspondent*  having    the  oppottoily 
of  experimenting  upon  the  evaporative   eapadtiea  cf 
steam  boilers  of  rarioos  types,  or  already,  perhaps,  in 
possession  of  summaries  of  results — would  carry  aut 
and  lundly  publish  them  for  the  benefit  ot  ail,  mxtd  etrph- 
ci&Uy  of  those  less  favoured,  in  "  our  *'  joninal,  aJong 
with  such  "  notes  "  of  peculiarities  of  ooastractioo,  he. 
as  would  enable  a  fair  comparisoo  with  each  otheF 
being  mode.     There  is  especially  voated  a  more  com- 
plete and  wide-spread  knowledgs  cf  th*  evapoamtivc 
capacities  of  a  class  of  boilers  now  mwhin  Acaaaiid- 
viz.,  9«mi-fortabUt  of  the  vertieal  acd  liorisontal  typa 
consisting  of : — 1.  The  vertical  and  horizontal  i&re-Mi 
(multitubular)  boilers;    2.    The  vertical  crosa     vMw 
tube   boilers;     and  8.     The    vtrtieol    "Field"   tit> 
boilers,  all  with  inUmal  fire-box  and  grate,  mud  A- 
ployed  now,  espedally  those  cf  the  latter  class  B 
powers  np  to  80  horses.    For  (air  eompariton,  howew. 
with  the  older  and  simpler  type  of  boiler — the  0^11^3".- 
cal  with    hemispherical  ends,  evaporating  aboBt  6i&» 
o(  water  per  lib.  o(  coal — as  the  most  limplff  fovB  to 
start  (rom,  the  use  o(  the  blast  nozzle  should  ^  £s- 
carded,  and  the  usual  means  o(  securing  the  reqoitfx* 
draught — the  chimney — aloue  employed.    For  tha  aav^ 
reason  cold  feed  should  be  used,  or  if  na«d  hoC  S 
should  be  duly  accounted  for. 

On  the  continent  it  is    nsual   to  allow  tor   hsq 
portable   "Field"  boilers  with  norwiai  drawnlil  h?  < 
chimney  about  20ft.  high,  14]  square  feet  of  heats 
surface,  and  0-65   square  feet  of  grate    aarfaca  ^ 
effective  horsepower;    and  if  this  tj-pe  of  boiler.  «■' 
repeatedly  asserted ,  is  capable  of  evaporatina  tf  " 
Miattr  rfr/oot  of  heating  tur/atee  per  hour,  wii&^  Q- 
tenaifyiiig  the  dranght  beyond  that  natoraUy    sal- 
able by  20ft.  of  chimney  ;  the  quantity  of  i 
raised,  and  that,  too,atapressureo(5to6a( 
(rom  eero  should  give  out  in  a  good 
engine  even  a  very  much  larger  increment    of 
than  one  horse.     It  is  evident,  therefore,  that  xnoK^  ift- 
formation  is  wanted,  and  I  doubt  not  but  tliafc 
esteemed  correspondent  Mr.  Olrick  will  be  txxth 
and  willing  to  supply  it ;   at  all  events,  in  i  mniiiut  «s 
"  Field  "  boilers — the  more  so  as  not  only  hawe  tib*  r^ 
snlts  atOxfordbeen (seemingly) unfavourable  aks  iiii|,«ar1i 
this  type  of  boiler,  but  because  there  is  also  not  vrmntixkg 
men,  both  engineers  and  others,  who  utterly  ffim  i  m  aii 
their  employment.      Then,  again,  as  to  rerHemt  tkrr- 
tnbe  (multitubular)  boUcrs  there  is  a  prfot  dlacroyasr-s 
in  regard  to  their  stated  efficiency.     Some   BxasUa^ 
makers  assume  as  little  as  11}  and  othera  as  ^noi^    >j 
as    18|    square  feet    o(    tatat  heatinc  snrfkce      n«r 
effective    horse    power— in    the    one    case     d^lmine 
the  vertical   snnaces  of  tubes  above  the  watrv-      lit»e 
equally    with    those     below;      and     in     Qxo      o*ttar, 
putting  th*  opper  surfaces  out  of  the  quntion,  aus  ot  ao 
evaponHve  power  whatever.    For  this  class  of 
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it  U  lUiuJ  on  the  CoatiiMiit  to  allow  17i  wtiiare  teet  of 
total  beating  narfaoe  per  horse  power  (eCeetm)  with 
steam  at  a  preunre  of  6  and  7  atmoepheres  from  nra. 
I  think,  air — and  thii  mnst  be  m;  exenie  for  oocnpy- 
ing  so  xnneh  of  year  Tnlnable  space — that  yon  will 
agree  with  me  that  there  is  wanting  soma  practical 
data  npon  the  eraporatiTe  capacities  of  rarfaeei,  ai 
applied  in  the  varioBs  forms  of  boilera  new  prineipally 
in  nse  -,  and  I  donbt  Bot  but  that  many  othan  woald, 
eqnally  with  myaeU,  'Vw  mnch  benefited  by  raoh  data 
being  supplied  thronsh  the  medium  of  yonr  estimable 
joumal.  £.  W.  A.,  Cologne. 

PHOTOORAFHS. 

[834]  8ni,—"T.  A."  [8711,  asks  Mr.  Proetor  to  ex- 
plain what  he  eaUs  "two  curious  photographic  phe- 
nomena." As  the  gentleman  referred  to  may  not 
happen  to  be  a  practical  photographer  I  write  hoping 
to  prevent  him  from  seeking  a  solution  of  the  problems 
by  aasoriag  him  that  the  first  of  the  "  phenomena " 
only  exists  in  imagination,  and  the  second,  if  real, 
only  shows  that  hu  chemicals  decrease  rapidly  in 
eensitlTenees. 

"  J.  W."  [2831 ,  speaks  of  a  method  of  aeeeleratiBg 
expeson  by  allowing  red  light  to  tall  on  the  ^date. 
Many  plana  of  producing  a  partial  fog  and  eallmg  it 
softness  have  been  proposed,  and  some  of  them  eren 
patented.  Among  othan  that  of  lining  the  camera 
with  white,  and  of  expraing  the  plate  to  a  weak  Ught, 
bnt  they  hare  only  ieired  as  sonroes  of  amusement  and 
wonder. 

"  Yoong  Photo  "  (4011,  4023),  had  better  preetpitata 
bis  sUrar  with  hydrochlorio  add,  and  sell  it  to  a  refiner, 
who  will  gire  hun  nitrate  o<  silTsr,  if  he  desires,  in  ex- 
change fto  it.  If  he  attempt  to  STaponts  and  fuse  it  he 
miffkt  blow  up  theneigbbcwhood,  as  fulminating  silrer 
may  easily  be  formed  in  electroplating  solntioBS.  He 
maydissolra  his  gold  in  aqoaregia  (nitric  aold,  1  part; 
hyoioahlotie  acid,  8  parts),  and  eTaporate  to  dryness 
on  asanri4)«th  under  a  ehimney,  but  he  will  do  better 
toaeU  bis  gold  and  bay  the  chloride;  nitrate  of  silrer 
and  ehlocida  of  gold,  the  loraier  especially,  being  sold 
for  ttn  marast  fraction  over  the  intrinsic  ralae  of  the 
metal  eontained. 

"  Amicus,"  (4616)  should  get  Newth's  "  Natural  Phi- 
losophy." W.  B.  D. 


THE  BATELLITES  OF  CRANU9. 

[385]  Sin, — Allow  me  to  express  my  thanks  to  Mr. 
Proctor — [257]  page  540 — for  so  promptly  taking  up 
this  question.  I  rery  -mnch  refi^ret  that  I  am  not  now 
able  to  quote  the  exact  words  of  Mr.  Iiassell,  my  ex- 
tracts from  the  "Monthly  Notices"  being  only  the 
nubstanoe  of  them.  I  have  notes  to  the  effect  that  in 
lt)61-9  the  positions  were  as  stated  on  p.  522  of  the 
Ekolish  Mkchanio;  the  apparent  ellipse  of  the  orbits 
being  as  8  to  «( Vol. -Xn.). 

In  the  papers  by  Mr.  Dswes  containing  a  disensaion 
of  Laaselrsand  O.Strave'a  observations  (Vol.  VIII.)  the 
major  axis  of  the  orbits  was  assomod  to  be  Pos.  10^  and 
WOPin  Not.,  1847. 

I  new  see  that  Humboldt  refer«  to  "  Astr.  Nachr. " 
No.  498,  tor  Miidler's  account  of  the  elUpticity  of  the 
planet. 

It  would  be  too  much  to  expect  Mr.  Proctor  to  exa- 
mine these  papers  for  one  inquirer  only,  bnt  if  he  were 
iudoced  to  do  so  from  his  own  interest  I  am  not  cer- 
tain that  he  would  not  be  repaid.  I  am  more  certain 
that  he  would  be  helping  an  Etvdukt. 


ceired  that  the  lines  intersect  each  other  at  the  opening 
B,  crossing  each  other  and  passing  on  to  C.  I  ask 
where  is  the  focus  t  Is  it  at  this  opening,  or  where 
the  picture  falls  on  the  screen  D  t  Perhaps  some  of 
yonr  kind  readers  will  help  me,  with,  at  the  same  time, 
that  indulgence  for  my  ignorance,  which  is  so  necessary 
In  answering  the  inquiries  of  others.  E.  0.  S. 


FOCUS. 


[8SC]  Sm,— When  the  rays  of  light  which  pass 
through  a  doable  enurex  lens  are  converged  to  a  point, 
or  what  is  generally  called  the  focus  (see  F,  in  dia- 


F-IG.I 


p-ia.* 


1 1),  how  can  it  be  said  that  a  picture  is  produced 
in  that  focus,  inverted  or  upside  down,  seeing  that  the 
rays  which  are  so  converged  do  not  intersect  or  cross 
eaeh  other,  bnt  merely  meet  or  centre  in  one  spot  ? 
Pnctieally  I  find,  however,  in  order  to  obtain  a  clear 
and  distinct  picture,  it  is  necessary  that  the  lens  or 
screen,  it  mattan  not  which,  shoold  be  shifted  so  as  to 
increase  the  distance  between  the  two,  as  in  diagram  1, 
where  C,  B,  A  are  the  rays  received  on  the  screen, 
soma  distance  beyond  the  focus  F ;  it  can  be  seen  at 
once,  therefore,  that  these  Unoj  having  crossed  each 
other,  that  thai,  and  not  until  then,  does  the  picture 
become  inverted.  How  can  it  be  said,  with  respect  to 
the  eye  and  visioB,  that  to  see  distinctly,  or  that  a 
diiAinct  picture  shonld  faU  on  the  retina,  the  faoas 
should  centre  on  it,  as  in  diagram  No.  2,  B  7  I  main- 
tain that  it  would  be  indistinct,  and  not  inverted ;  what 
is  meant,  therefore,  by  the  focus  falling  on  the  retina, 
and  how  can  it  be  reconciled  with  long  uid  short  sight  ? 
Again,  if  a  screen  with  a  small  hole  permit  the  rays 
ofUght  reSocted  from  soaie  distant  objeet,  such  as  a 
eron  A  in  diagrain  8|  to  pass  through  it,  it  will  be  par- 


TOBACCO  AND  SNUFF  AS  PREVENTIVK8  OF 
CONSUMPTION. 

[837]  Snt, — At  the  recent  meeting  of  the  British 
Medical  Association  at  Newcastle,  a  P^^''  was  presented 
by  Dr.  John  Murray,  on  the  above  sabject,  to  which  I 
wish  to  call  the  attention  of  "our"  readers.  Dr. 
Richardson,  some  years  ago,  in  a  lecture  on  the  effects 
of  tobacco-smoking,  pointed  oat  that  the  greater 
number  of  the  patients  in  onr  hospitals  for  diseases  of 
the  chest  were  non-smokers,  and  he  accounted  for  this 
fact,  if  I  remember  rightly,  by  saying  that  the  bron- 
chial membranes  of  so^urs  were  oorered  by  a  ooating 
of  mucus,  which,  he  argued,  protected  those  delicate 
tissues  from  the  effects  of  onr  damp  atmosphere. 
Whether  this  be  true  or  not.  Dr.  Murray  has  now  come 
forward  as  an  exponent  of  the  advantages  of  snuS- 
taking  as  a  preventive  of  catarrh  ;  and,  by  a  jM-ocess 
of  indnctive  reasoning,  he  arrives  at  a  conclusion  that 
smoking  and  snuff-taking  are  preservatives  against,  if 
not  cures  of,  bronchitis  and  phthisis.  He  states  that 
an  habitual  smoker  seldom  or  never  dies  of  consunn>- 
tion,  and  he  farther  declares  that  he  has  seen  the 

S regress  of  consumption  arrested  by  practising  the 
abit  of  snuff-taking.  The  reasons  given  by  Dr. 
Murray  for  this  emphatic  expression  of  opinion  are  as 
follows : — "  By  titillating  the  lining  membrane  of  the 
nostrils,  snuff  acts  as  a  powerful  derivative  and 
counter-irritant,  and  its  use  will  tend  to  preserve  the 
more  important  and  susceptible  pulmonary  mucous 
membrane  from  eril.  The  sneezing  which  succeeds 
the  unaccustomed  application  of  the  errhine,  or  agi. 
tates  even  an  old  and  neasoned  nose  when  a  new  titillant 
is  tried,  and  the  cough  which  is  induced  when,  by 
chance,  some  of  the  lighter  particles  get  into  the 
throat,  may  be  of  some  avail  ui  effecting  the  elimi- 
nation of  albumenoid  matter  (the  precursor  of  tubercle) 
from  the  longs— ere  it  has  had  time  to  fill  the  air-cells 
and  minute  bronchi,  and  coagulate — in  like  manner  as 
sea-siekaeae  is  believed  to  do.  The  majorify  of 
medical  man,  when  recovering  from  a  eemmon  cold, 
will  take  a  pinch,  in  order  *  to  speed  the  going  guest.' 
It  good  to  expedite  the  departure  of  a  cold,  I  have  no 
hesitation  in  affirming  that  it  will  be  better  still  as  an 
expedient  in  altogether  preventing  the  catarrh." 

It  is  believed,  that  in  tobacco  and  snnlf  manufactories, 
the  workmen  do  not  aoiler  from  any  disease  which 
tobacco  can  be  said  to  occaeioa,  bnt,  on  the  contrary, 
the  employes  seem  to  hava  an  immunity  from  typhus 
fever,  consumption,  and  cholera.  The  msjority  of  the 
State  physicians  of  France  agree  in  believing  that 
employment  amongst  tobacco  is  instrumental  in  pre. 
venting  consumption,  and  may  even  restore  consump- 
tives to  health.  As  regards  the  effecte  of  tobaooo- 
smoking  there  is  still  much  that  requires  elucidation. 
Does  the  empyreumatic  oil  or  the  nicotine  affect,  in  any 
way,  the  health  of  the  smokers  ?  Tobacco  is  snppesed 
to  be  repulsive  to  the  uninitiated  system  becanse 
sickness  and  nausea  invariably  follow  the  "  first 
pipe ;  "  bnt  then  again  so  is  the  motion  of  a  vessel  at 
sea,  which  generally  bring*  on  vomiting.  In  t)ie  one 
case  something  may  be  ssddto  be  imbibed  (or  infnmed) 
into  the  S3rstem ;  in  the  oUiar  there  is  nothing  of  the 
kind,  unless  we  are  to  suppose  that  the  fresh  air  is  the 
cause  of  the  sickness.  Who,  therefore,  shall  say  that 
tobacco  mnst  be  injurious  because  the  system  repels 
it  at  first?  Many  persons  cannot  partake  of  some 
species  of  shell-fish  without  nausea  and  sickness  snper- 
veuing,  and  instances  are  on  record  where  such  a 
simple  repast  as  roost  mutton  invariably  caused 
"alarming  symptoms."  Bnt  snrelyno  one  can  say 
that  either  mutton  or  shell-fish  is,  p*r  tt,  repulsive  to 
the  human  stomach  ?  One  fact  is  generally  over- 
leoked  by  the  opponents  ot  tobacco  in  relying  too  con- 
fidently on  the  supposed  antagonism  of  the  system  to 
smoking,  as  exhibited  after  the  first  pipe,  viz.,  that 
novices  do  not  onderstend  the  method  of  smoking,  and 
BO  probably  pnmp  the  smoke  into  their  stomachs.  Of 
coarse,  no  habitaal  smoker  ever  does  that. 

It  is  acknowledged  by  all  smokers  that  tobacco- 
smoking  acte  npon  them  as  a  sedative,  and  enables 
them  to  perform  heavy  mental  laboar  without  that 
nervous  prostration  which  otherwise  is  its  invariable 
concomltont.  Many  of  onr  great  mathematicians  and 
literary  men  are,  or  were,  great  smokers  ;  and  I  know 
but  few  hard-working  members  ot  the  press  who  are 
not  habitual  smokers.  Sir  Isaac  Newton,  Charles 
Dickens,  and  Mark  Lemon  were  all  great  smokers, 
whilst  Professor  Masson,  Mr.  Pviuh,  Fun,  and  others 
too  numerons  to  mention,  are  all  well-known  patrons 
of  the  "  weed."  It  is  said  by  some  anti-tobacco 
men,  that  smokiBg  is  an  insidious  poison,  weaken- 
ing the  brain  and  destroying  the  stomach  of  its 
devotees.  I  ask  for  proofs.  Take  the  great  Teutonic 
nation,  notorious  tor  its  inveterate  habit  of  smoking. 
Are  Oormans  weak,  either  in  brain  or  body  1  Do 
thoy  invariably  die  young  f  Or,  rather,  are  they 
net  a  nation  of  deep  thinkers?  No  one  can  say 
they  are  deficient  in  muaele.  Of  coarse,  smoking 
carried  to  excess  is  a  daageraas  habit ;  bat  than,  the 
same  applies  to  eating,  and  in  fact,  to  everything  else. 
What  we  really  want  to  know  is  what  sort  of  tobacco  is 
the  best,  and)  what  kind  of  pipe  most  eSeetnally  re- 
movea  the  poisonous  properties  whieh  tobacco  is  said 
to  contain.  Ihere  can  be  no  harm  in  Temoving  the 
nieotiiia.  if  possible-,  Uioog^  whether  it  is  really  ab- 
sorbed  j-    snf&oi«nt   quantity   to  do  any  harm   is 


exceedingly  doubtful.  It  is  more  than  probahlo 
that  cheap  tobacoo  is  extensively  adulterated,  and 
it  is  quite  possible  that  whatever  evil  effects  are 
laid  at  the  door  of  the  "  fragrant  weed,"  may  be  traced 
to  the  action  of  the  substances  with  which  it  is  mixed 
or  prepared.  Saul  Bvmea. 

TO  "  8I0MA." 

[388]  Snt,— I  have  been  a  diligent  reader  of  "  Sig- 
ma's  "  papers  on  the  different  kinds  of  battery,  but  have 
not  been  able  to  avail  myself  of  the  valuable  infor- 
mation contained  therein  to  the  extent  I  had  hoped  for, 
from  my  previous  ignorance  of  the  subject.  I  shall  feel 
mnch  obUged  it  "  Sigma  "  will,  as  opportunity  offers, 
explain  to  me  a  few  dilBoalties  which  I  will  state.  I 
don't  know  how  many  liquid  grains  there  are  in  one 
Itint,  therefore  I  have  net  been  able  to  make  up  a 
nitrate  of  soda  aotation,  which  I  was  anxious  to  do. 
In  the  nitric  acid  table  (p.  266)  the  number  of  atoms 
in  a  pound  decrease  with  the  grarity,  bnt  in  the  fourth 
column  the  number  ot  atoms  appear  to  increase  for  the 
first  three  figures.  In  the  above  table  aquafortis  is 
treated  as  a  weak  nitric  acid. 

Does  "  Sigma  "  know  anything  of  the  article  made  to 
be  used  for  all  ordinary  tradu  purposes  as  dipping 
aquafortis,  which  is  composed  of  certain  proportions 
of  brown  oil  of  ritriol,  and  nitrous  add,  as  they  call  it 
inthe  trade?  It  is  a  bright  brown  taming  add,  and  » 
smaller  proportion  ot  it  is  used  than  of  the  oil,  if  1  am 
correctly  informed.  Would  not  each  an  article  give 
worse  resnlta  than  the  add  mentioned  in  the  table  ? 

A  few  words  as  to  the  selection  of  an  instrument  to 
take  the  gravity  woold  be  very  acceptable.  At  the  risk 
of  being  thought  very  dull,  I  mnst  confess  I  have  not 
been  able  to  master  as  yet  the  table  on  page  840 ;  bat 
if  "  Sigma  "  will  give  the  quantity  of  nitrate  of  soda  and 
of  add,  to  make,  say  a  pint  of  solution,  and  the 
number  of  llmd  grains  in  the  same,  I  think,  with  this 
additional  help  I  shall  sneoeed. 

I  certainly  should  not  venture  to  ask  so  much,  did  I 
not  recollect  that  probaUy  there  are  others  whose  only 
sonree  ot  infonsatton  on  many  subjecte  is  our  mnch 
loved  MECHAinc,  and  irira,  like  myself,  after  honest 
effort  have  not  reaped  all  the  benefit  those  papers  con 
afl<»d.  H.  K. 


HORSE  POWEB. 

[339]  SiB,— I  am  mueh  obliged  to  "  B.  D."  (4531) 
for  his  kind  reply  to  above  query,  and  find  that  our 
views  coincide  in  respect  to  sections  1  and  3  of  query^ 
i.e.,  that  the  pressures  in  bciler,  wkm  ttaUi  at  in  ex- 
etu  of  the  atwtotphtre,  are  to  be  assumed  as  vhoUn 
effective  in  asa-eondanuug  engines,  whilst  in  condeiu- 
tny  engines  the  force  of  the  vacuum  has  to  be  adtUd  to 
these  pressures.  Thus,  for  a  clear  iinderstnn£ng  of  the 
case,  let  the  steam  pressure  in  a  given  boiler  be  601b. 
in  txau  al  the  atmosphere  (751b.  from  a  vacuum),  the 
gross  theoretical  horse  power  of  a  non-condensing 
engine  (full  pressure  throughout  the  stroke  being  pre- 
sumed) will  be  expressed  by  either  of  the  following 
formulas : — 

B  =/«  » 
83000 

B  =  /  («•  -  p)  V 
38000 
in  which  B  is  the  gross  theoretical  H.P. ;  /,  the  crO'<» 
sectional  area  of  cylinder  in  square  inches  ;  f ,  the 
excess  force  of  steam  over  the  atmosphere,  per  square 
inch  ;  «',  its  total  force  per  square  inch  from  a  vacuum  ; 
p,  the  atmospheric  pressure  per  square  inch  ;  and  r, 
the  velodty  of  the  piston  in  feet  per  minute. 

Under   same    assumptions   and    values,  the  gross 
theoretic  horse  power  of  eondentinff  engines  would  be 
expressed  by  either  of  the  following  formulas  : — 
B_=  /  (•+_£!_" 
830UU 
or, 

B  •=  /^j- 
83080 

In  regard  to  section  3  of  query  (Compound  En- 
gines), the  answer  of  "  B.  D."  is  not  quite  so  explicit. 
Although  the  ivplj  is  satisfactory  as  far  at  it  dtaU 
mtk  tht  quetUtm,  it  does  not  go  to  the  fall  extent  of  the 
inquiry,  i.e.,  dees  not  exploiiz  how  the  power  ot  an  en- 
gine of  the  given  dimensions  and  data  is  estimated.  1 
agree  with  "  B.  D."  that  the  ratio  ot  expansion 
is  as  1 :  4,  and  that  the  mean  steam  pressure  is  361b. 
per  square  inch  in  exMtt  o/  almotphere,  bnt  I  desire  to 
know, — and  it  is  this  point  upon  which  I  trust  to  be 
enlightened, — upon  what  areiu  thit  mean  pretture  taket 
effect.  Does  it  operate  with  ite  mean  force  npon  botk 
the  pistons  sfwoUf  p«r  omi  <tf  —rjatt  or  only  npon 
CM,  i.e.,  npon  the  largest  ? 

I  have  noticed  in  a  sdenti&c  work,  that  the  powar  of 
a  compound  engine  is  the  same  as  a  tm«ls  cfUndtr  en- 
gine erf  the  same  dimeasioas  as  the  lev  pnttan  cylin- 
der, and  worUi^  with  the  some  initial  pressure  of 
steam  and  thasaae  ratia  of  expansioa. 

If  this  be  so  the  gross  tbeetetieal  hone  power  of 
engine  particularized  in  section  8  (see  also  corrections 
in  No.  &3,  pi«a  548)  would  be  :— 

'^  "  "'''"'  ^  ^  "'"  '^-  =  27075  H.P. 
It  would  seem  to  me,  however,  more  eorreet  to  deal 
with  tmek  cylinder  itparaltlt,  <•«.,  ralrulating  the 
power  of  eadi  part  of  the  machine  for  itself,  and  add- 
ing together  the  two  reaallante  for  the  total  power. 
Perhaps,  "  B.  D."  will  kindly  work  out  the  ex- 
ample in  both  vays,  by  which  the  correctness  or  other- 
wise of  the  statement  as  to  the  size  of  low  pressure 
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cylinder   forming  the  baais  for   estimate  ef  power, 
wonld  be  demonstrated. 

In  conclnKion  I  woald  farther  take  the  liberty  of  in- 
quiring, What  percentage  of  the  grou  thetnetic  power 
obtftined  on  the  basis  of  the  foregoing  formulas  as  ap- 
plied to  thethrfe  frvrral  cUit*en  of  engines  (Bingle-cylin- 
der  condenHing,  single -cylinder  non-condeuHiug,  and 
ooropoand-condeusing)  may  be  safely  asfiamed  as  effec- 
tive from  off  their  retipectire  cr&nk-shaftA  in  the  form 
and  character  of  meful  availabU  power?  Of  conree 
good  constmction  and  finish  pre-snpposed. 

A  WoBKixo  Enoinbeb. 


SCREW  POWER. 

[340]  Sib.— I  wish  to  eabmit  to  the  acmtiny  of  the 
gentlemen  who  have  recently  been  writing  in  the 
Enolish  Mechanic  on  the  sobjectof  ttcrews  and  in- 
clined plane,  the  following  resnlt,  which  I  have  arrived 
at  theoretically,  as  to  the  most  economical  angle  for 
the  thread  of  a  screw,  bnt  which  might,  at  first  sight, 
seem  to  contradict  the  commonly- received  idea  that 
the  finer  the  thread  of  a  screw  the  greater  its  me- 
chanical power.  Now,  although  if  it  were  possible  to 
to  do  away  with  the  friction  of  a  screw,  there  would, 
theoretically,  be  no  limit  to  its  power,  yet  as  the 
friction  of  a  screw  absorbs  a  very  large  proportion  of 
the  power  applied  to  torn  it  round,  it  becomes  a 
question  as  to  how  many  times  it  is  necessary  to  turn 
it  round  to  produce  a  certain  effect,  and  as  that 
uomber  of  times  la  dependent  en  and  inversely  pro- 
portional to  the  pitch  of  the  screw,  the  question  re- 
solves itself  into  a  consideration  of  the  angle  at  which 
the  thread  of  the  screw  is  to  be  cat  to  produce  the  best 
result. 

The  simplest  possible  form  in  which  we  can  present 
the  screw  with  u  view  to  this  investigation  is  repre- 
sented in  Fig.  1,  where  the  screw  is  itself  fixed,  and  the 
nut  witii  the  weight  attached  is  supposed  to  be  moved 
round  by  a  cord  stretched  horizontally  and  falling  over 
a  pulley  with  an  experimental  weight  hung  to  it.  And 
that  is  the  form  that  an  apparatus  for  determining 
thii*  question  experimentally  would  probably  assume. 

Now  for  the  matter  according  to  theory- : — Let  angle 
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B  A  C  (Fig.  2)  =  <  =  incUnmtioii  of  thread  of  ■crcv, 
and  B  C  =  H  "^  pitch  of  screir ;  O  P  direction  of  power 
applied,  O  W  direction  of  grant;  of  weight  to  be  lifted; 
0  V  drawn  perpendicular  to  A  B,  and  angleROV^^  = 
angle  of  friction  of  smooth  iron  on  smooth  iron  ;  and 
snppoiie  these  pressnres  and  B  O  the  resistance  of 
plane  to  be  in  equilibrium  when  the  mass  0  is  jnst 
aboot  to  slide  op  the  plane,  then 

P^sin(i  +  «)  =j^„  +  ^, 
W      cos  (i  +  ^)       »"  l*  +  '■' 

.-.    P  =  W  Un  (J  +  ^) 
and  A  0  B  H  cot  •■ 
Now,  in  raising  the  mass  0  throngh  a  distance  eqnal  to 
B  C,  the  power  P  has  to  more  a  distance  eqnal  to  A  C, 
or  the  whole  work  done  will  be 

P  X  A  C  =  W  tan  (J  +  #) .  H  cot  4 
-WHtan(<  +  «).eot< 
which  has  to  be  made  the  smallest  possible,  or,  which 


is   the   same   thing,  making  tan  i  .  cot  (t  -<-  ^)  a 
maumum. 

Now,  without  treating  your  readers  to  the  differen- 
tiation of  this  small  expreuion,  I  ma;  state  simply 

that  the  result  is  that  when  j;  is  a  maximum,  then 


or  that  is  to  say  that  the  most  economical  angle  for 
the  thread  of  a  screw  is  lA',  minus  one  half  of  the 
angle  of  friction,  which  depends  on  the  nature  of  the 
snlstauces  composing  the  screw  and  nut,  and  which 
for  (say)  a  steel  screw  and  wronght-iron  or  brass  nut 
we  may  take  roughly  at  10 ',  so  that  we  gat  a  screw 

inclined  15- 2   or  10°. 

As  the  differentiation  mentioned  above  is  a  long  one, 
occupying  nearly  a  whole  side  of  letter-paper,  and  some 
of  the  steps  being  too  long  to  be  got  into  the  space,  even 
when  written  length  wise  of  the  sheet,  it  becomes  de- 
sirable to  adopt  the  simpler  plan  of  api-roximation, 
with  the  help  of  a  table  of  tangents,  in  wnich  way  of 
doing  it  it  comes  out  thus : 

First  supposes  =  80'  and  ^  =  10' 

then  tan  t .  cot  (i  -f  ^)  =  tan  SO'  x  cot  10' 
=  -577  X  1-19  =  -ewi 

Next  suppose  •  =  50',  then  ton  •  =  1-19  and  cot 
(t  -f  ^)  sc  'u77  which  gives  the  same  result  as  before, 
BO  that  the  proper  value  uf  i  probably  lies  somewhere 
half-way  between  the  two. 

Therefore,  UsUy,  let  t  =  IS",  then 

Un  i .  cot  (i  +  ^)  =  -889  x  -889  =  701 
and  this  seems  obviously  a  maximam  without  trying  any 
more  values,  from  the  consideration  that,  as  the  tan 
and  cot  vary  Himultaneously,  the  largest  possible  pro- 
duct of  the  two  would  certainly  be  a  square,  which 
this  \a. 

The  illustration  that  I  give  above  of  the  probable 
form  an  experimental  apparatus  would  assume  is  by 
no  means  a  practical  one  ;  in  fact  I  can  hardly  imagine 
a  case  in  which  it  could  be  applied  to  any  useful  pur- 
pose ;  bnt  tlie  usual  manner  in  which  the  power  of  a 
screw  is  applied  is  by  the  screw  working  through  a  fixed 
nut,  as  in  a  letter-copying  or  ordinary  house-press,  or 
else  as  in  a  smith's  vice. 

Fig.  8.  Take  for  instance  Fig.  8  as  a  type  of  the 
ordinary  application  of  a  screw.  Not  considiBring  the 
rate  or  pitch  of  screw,  let  us  take  account  of  the  fric- 
tion. Now  bearing  in  mind  that  the  amount  of  friction 
depends  for  the  bame  material  solely  on  the  pressure, 
and  that  all  the  rest  of  the  calculation  is  a  mere  matter 
of  leverage,  it  becomes  obvions  that  the  friction  on  tiie 
nnder  side  of  the  head  of  the  screw— as  it  is  exerted  on 
an  annular  plane,  whose  mean  diameter  is  greater  than 
the  mean  diameter  of  the  screw  thread — takes  more 
power  to  overcome  it  than  the  friction  of  the  screw- 
thread  itself  does  (unless,  indeed,  the  nnt  fits  the  screw 
very  tight,  which  is  considered  by  workmen  to  be  per- 
fection of  work,  but  is  on  a  par  with  many  other  absnrd 
ideas  that  workmen  have),  and  the  broader  the  collar 
nnder  the  head  the  more  loss  throngh  friction.  Hence, 
as  it  is  inevitable  that  much  more  than  half  the  power 
applied  to  this  arrangement,  as  compared  with  No.  1, 
is  utterly  thrown  away,  it  becomes  desirable  to  reduce 
the  number  of  times  that  the  screw  has  to  be  turned 
round,  or  else  to  roduue  the  diameter  of  the  screw  and 
its  collar  with  a  view  of  decreasing  the  distance  from 
the  centre  of  the  screw  at  which  the  resistance  acts;  and 
this  is  done  either  by  retaining  the  same  diameter  and 
increasing  the  pitch  of  screw,  or  else  retaining  the  same 
pitch  and  reducing  the  diameter,  which  increases  the 
angle  of  thread,  or  else  a  judicious  mixture  of  the 
two.  Also  to  reduce  the  friction  of  collar,  make  its 
diameter  as  small  as  possible  consistently  with  strength, 
either  making  it  press  on  its  extremity  (pointed  if  pos- 
sible), as  in  a  letter  copying-press,  or  by  m.lring  the 
collar  in  the  form  of  grooves  as  is  sometimes  done  with 
propeller  shafts,  recollecting  that  twenty  gooves  that 
fit  properly,  not  tight,  have  no  more  friction  than  one. 
I  believe  Uiat  there  is  hardly  an  application  of  the 
screw,  except  for  bolts,  in  which  this  plan  of  very  high 
pitch  would  not  tell  advantageously,  particularly  for 
planing  machines,  lathes,  and  screw  presses ;  the 
velocity  of  action  being  modified  when  necessary  by  the 
application  of  wheels  and  pinions,  as  is  done  in  a  crab, 
or  crane,  or  screwing  lathe ;  and  I  believe  there  would 
be  much  greater  economy  of  power  from  the  less 
number  of  times  the  screw  itself  wonld  revolve,  than 
there  wonld  be  loss  through  the  additional  gearing.  Of 
course  to  turn  a  high-pitched  screw  round  once  requires 
more  force  or  a  longer  lever  than  a  low-pitched  one,  but 
it  requires  doing  so  much  less  frequently. 

A  screw  of  10°  rises  SJin.  with  a  circumference  of 
l(hn.  or  a  diameter  of  S^in.,  or  say  the  rise  of  the 
thread  is  about  ^1\  times  the  outside  diameter  of 
the  shaft,  which  appears  extravagant,  but  I  have 
screws  of  15'  actually  in  use,  so  there  is  no  question 
about  their  working  or  sticking.  I  wonder  whether  the 
same  wonld  hold  good  vrith  propellers  ?  I  believe  it 
wonld  with  13?  J.  K.  P. 


BICYCLE  BtDINO. 
[811]  Sir,— NotwithsUnding  aU  that  has  been 
written  on  the  experience  of  various  riders,  the  fact  is 
that  the  performance  of  the  bicycle  con  be  rvduced  to  a 
simple  sum  in  arithmetic.  The  driving  wheel  seldom 
reaches  8ft.  (Jin.  in  diameter,  bnt  assuming  such  di- 
mensions, and  acknowledging  that  the  driving  wheel 
must  inevitably  measure  the  length  of  road  passed 
over,  it  must  make  660*7  revolutions  to  accomplish  one 
mile.  Theactionof  the  crank  requires  the  legs  of  the 
diiverto  make  the  same  number  of  atrokes  for  the 


distance,  and  to  cover  seven  mile*,  seven  times  that 
nnmber  will  be  required,  and  to  perform  that  ■«-»--'- 
in  one  hour,  65*1  strokes  per  minute  must  be  made,  or 
rather  more  than  one  full  stroke  per  seoond.  This 
rate  of  motion  is  impossible  to  many,  and  very  few 
could  keep  it  up  for  any  length  of  time.  Therefore 
the  statements  of  8  or  10  miles  an  hour  as  having  been 

Serformed  most  be  entirely  fabulous,  or  executed  on  a 
eaoent,  when  no  action  is  required,  for  we  all  know, 
unfortunately,  how  easy  it  is  to  go  down  hilL 

The  greatest  fallacy  of  all  is  the  proposal  to  pat 
more  than  one  driver  upon  a  velocipede,  for  neiuer 
two  nor  fifty  on  one  machine  could  increase  the  speed 
lin.  per  hour.  Two  drivers  do  not  divide  the  labour, 
they  double  it.  The  only  means  of  giving  the  veloci- 
pede a  commercial  value  is  to  cause  the  driving  wheel 
or  wheels  to  revolve  with  a  velocity  at  least  fourfold 
that  of  the  legs  of  the  driver. 

Heitbt  W.  Betslet. 


AN  ENGLISH  JIECHANIC  HICBOSCOPICAL 
SOCBETT. 

[312]  Sia,— The  thought  has  occurred  to  me.  Would 
it  not  be  a  famous  plan  to  have  an  "English  Mechanic 
Microscopical  Society  "  ?  I  believe  there  are  a  great 
many  moT%  amateurs  in  this  very  interesting  science 
than  we,  perhaps,  suppose,  all  of  whom  would 
no  doubt  be  glad  of  any  little  help  that  might  be 
afforded  them  by  better  hands  if  they  only  kn«w 
where  to  find  them ;  besides  which  a  society  so  formed 
wonld  be  one  of  the  best  means  of  disposing  of  our 
duplicate  alidaa.  I  am  not  sun  that  the  plan  I  ais 
about  to  propoM  is  the  bat,  bnt  I  think  it  a  tooi  ont. 

Let  all  those  interested  in  microaeopy  send  thor  samn 
to  the  editor  to  ba  published  on  the  "Micro,  "page.  Ithen 

fropose  that  the  person  whose  name  stands  fint,  whom 
will  eall  A.  shall  send  list  of  duplicate*  (bearing  his 
name  at  top)  to  B. ;  at  bottom  of  same  sheet  A.  might 
write  any  question  he  wishes  to  ask  or  aaJu  known 
any  idea  of  his  own.     In  not  more  than  two  days  after 
receipt  of  some  by  B.,  he  shall  add  another  sheet, 
bearing  his  name,  list  of  duplicates,  answer  to  A.'s 
questions,  and  anything  else  of  interest,  and  forward 
same  toC,  who  will  send  it  to  D.,  and  so  on   to  lost 
member,  who  will  send  the  whole  on  to  A.    A.  shall 
then  take  away  his  first  sheet  and  odd  new  one  at  and. 
B.  to  do  same,  Ac.     This  list  msy  always  be  sent  from 
one  member  to  another  for  a  penny  by  book-post.  The 
best  way  to  fasten  sheets  together  in  proper  order  wiU 
be  with  one  of  the  patent  paper  lastensn  so  generally 
used.  A-K-T. 


VABIOUS  VAKXETIKS. 

[818]  Bib,— I  fancy  your  querist. "  Melting  Point  " 
(No.  1536),  will  find  some  diftcolty  in  obtaining  an  ex- 
actly correct  answer  to  his  query,  as  the  data  necessary 
does  not,  I  believe,  exist.  Even  if  it  had  been  ob- 
tiuned  for  one  sample  of  parafllne  melting  at  109^  Fahr. 
and  128°  Fohr.,  to  all  probability  it  would  differ  in  an- 
other. 

To  all  practical  purposes,  though,  the  melting  paints 
may  be  assumed  to  be  about  115"  Fohr.,  Ill-  Fahr., 
and  113°  Fohr. 

The  acid  solution  of  phosphate  of  lime  referred  to  by 


Mr.  Young  in  his  letter  on  page  568  is  a  sulphuric  acid 

Bolution  of  phosphate,  and  is 

phosphate. 


is  aUo  known  as  snper- 


With  reference  to  the  degree  of  Twaddell's  hydro- 
meter equal  to  58°  of  Baumc's,  is,  taking  Franoeonr's 
division,  exactly  98^.  If  it  would  be  of  any  use  to  him, 
I  will,  if  possible,  forward  to  him  an  approximate  mle 
for  converting  Banmr's  into  Twaddell's  degrees. 

I  find  "  An  Exhibitioner  at  the  Royal  C<dlege  of  Che- 
mistry "  states,  on  the  authority  of  Professor  Huxley, 
that  "15  to  80  per  cent."  of  carbonic  acid  gas  "  may  be 
breathed  without  producing  any  immediate  evil  effects, 
provided  the  quantity  of  oxygen  is  increased  in  a  like 
proportion." 

I  do  not  know  from  whence  the  above  was  taken, 
certainly  it  may  be  from  some  such  little  work  aa  his 
"  Elementary  Physiology,"  in  Macmillan's  series ;  bnt 
though  I  remember  casusilly  looking  through  that  work, 
yet  1  do  not  remember  any  such  statement.     Perhaps, 
though,  your  correspondent,  "  An  Exhibitioner  at  toe 
BojT^  College  of  Chemistry,"  will  state  his  authority 
for     giving  that     as    Professor     Hnxley's    opinioo. 
As  it  stands  it  is  almost  too  indefinite  for  even  Pro- 
fessor Huxley ;   for  reading  it  literally  and  inenasing 
the  oxygen  in  the  same  ratio  or  proportion  as  the  car- 
bonic acid  gas  has  been,  we  should  have  to  imsgine  aa 
atmosphere  containing  some  thonsands  per  cent,  of 
oxygen,  which  is  considerably  worse  than  three  halves 
to  an  whole,  and  mora  than  I  can  manage.    If  we  are 
simply  to  increase  the   oxygen  only  to  some  80  per 
cent.,  we  can  hardly  be  said  to  have  so  done,  seeing  w« 
have  increased  the  carbonic  add  some  hundredfold. 
Dr.  Taylor,   too,  has  found  that  a  mixture  of  equal 
volumes  of  oxygen  and  carbonic  acid  produces  death. 

Dr.  Angus  Smith  categorically  contradicts  the  asser- 
tion that  1  per  cent,  of  pure  carbonic  acid  produces 
any  apparent  effects,  and  that  from  personal  experi- 
ence (  Pnt.  Boial  Com.,  1861). 

That  possibly  picric  acid  migM  be  detected  by  the 
two  extremely  simple  tests  detailed  by  an  "  Associate 
of  the  Boyal  School  of  Mines,"  on  page  678,  is  un- 
deniable ;  bnt  that  it  iroald  be  so  done  I  should  hardly 
care  to  so  gravely  aSrm.  Acooidin^y  I  think  an 
"  Associate  "  might  have  so  far  exardaed  his  ingenuity 
as  to  have  at  least  found  some  little  more  decided  and 
certain  test  than  those :  acknowledging  freely  though 
the  difficulty  in  so  doing,  due  to  the  very  small  pro- 
portion of  picric  acid  present. 

The  test  of  "  Crow  Trees,"  deaoribed  on  page  678. 
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ia  •  y«ry  naat  little  naotion,  foondad  on  the  pro- 
daetlon  of  %  picranute ;  but  in  it*  pnetioal  rdne, 
hardly  better  than  thou  o(  an  "Auooiate  of  the 
Rojal  Bohool  of  Minei,"  for  the  Tery  infinitesimal 
amonnt  of  picrio  acid  present  in  beer,  and  the  rerjr 
complex  constitution  of  that  lipoid,  would  render  it 
haruy  more  trustworthy  than  as  an  indication  that 
picric  acid  might  be  present. 

With  all  dne  ooortesy  I  shonld  commend  to  your 
energetic  correapondent,  Ur.  Boord,  a  little  care  in 
reading  q\>eriea  ;  as  of  course  I  can  but  ascribe  to  his 
baring  Tery  camlessly  indeed  read  a  "  Young  Photo's  " 
query  bis  Tery  incorrect  and  misleading  answer,  that 
might  easily  ca^ue  much  annoyance  and  expense  to  a 
"Young  Photo."  If  I  am  unfortunately  wrong  in 
my  snnpositioii,  and  Mr.  Boord  did  read  the  query 
with  aU  care  and  attention,  then  I  am  sure  Hr.  Boord 
will  accept  my  apologisi,  and  excuse  and  kindly 
pardon  my  miatake.  lu  that  case  he  will  allow  me 
to  assume  the  only  other  supposition,  and  ascribe  his 
lapse  into  error  to  an  imperfect  acquaintance  with  the 
Tarious  reactions  be  wntee  concerning  ;  so,  doubt- 
lessly he  will  excuse  my  setting  matters  right. 

In  his  answer  to  "A  Young  Photo"  (i6S3),  hegraTely 
directs  him  to  precipitate  with  common  salt  the  silTer 
from  his  solution  of  cyanide  of  silrer  in  cyanide  of 
potossiom.  Now,  as  a  matter  of  fact,  chloride  of 
sodium  produces  no  precipitate  whatCTer  in  a  solution 
of  the  cyanide  of  silTsr  in  cyanide  of  potassium — a  fact 
that  has  been  known  erer  since  Professor  Ittner  dis- 
ooTored  th«  salt.  If  Mr.  Boord  will  refer  to  any  work 
on  chemistry,  as  Fownes'  or  Professor  Miller's,  as  he 
might  alnxost  hare  done  before  replying,  I  hare  some 
idea  he  will  find  it  prominently  stated  that  metallic 
ehlorides  produce  no  precipitate  in  solutions  of 
eyanide  of  silrer  in  aualina  cyanide.  Also,  Mr. 
Boord  soems  quite  unaware  that,  as  Professor 
Bammelsberg  was  first  to  aeoertain,  chloride  of  silrer 
is  very  readiW  soluble  in  cyanide  of  potassium,  which 
of  itself  would,  in  my  idea,  effectually  preTent  any  pre- 
cipitation. If  Mr.  Boord  would  so  far  oblige  byreferring 
to  some  little  work,  as  Professor  Fownes'  "Manual," 
or  Dr.  Holer's  "Elements,"  I  am  most  decidedly 
under  the  impression  that  he  will  find  the  same  stated 
therein,  and  which,  had  he  but  thought  fit  to  take  the 
trouble  to  refer  to,  would  hare  possibly  prerented  his 
falling  into  so  flagrant  a  blunder.  Lastly,  if  I  hare 
not  already  troubled  him  too  much,  will  he  again 
oblige  by  referring  to  some  work,  and  I  bare  some  idea 
that  he  will  find  stated  therein  that  chloride  of  silrer 
is  soluble  in  excess  of  chloride  of  sodium. 

The  eonsequenoee  of  Mr.  Boord  being,  as  we  must 
assume,  ignorant — no,  unaware  of  these  Tery  simple 
facts,  and  of  his  not  banng  seen  fit  to  take  the  immense 
trouble  to  refer  to  such  simple  sources  as  might  hare 
enlightened  him,  is  that  his  answer  to  "  A  Young 
Photo,"  on  p.  678,  is  erroneous  and  useless  ab  initio. 
That  Mr.  Boord  will  regret  having  written  a  wrong 
answer  is  to  be  supposed,  and  that  he  will  regret 
baring  giren  an  erroneous  reply  to  your  correspondent, 
"  A  Young  Photo,"  is  certain. 

Perhaps  I  hare  quite  mistaken  what  "An  Associate 
of  the  Koyal  School  of  Mines  "  intends  "  A  Yonng 
Photo  "  to  obtain  in  his  answer  to  query  No.  4638, 
I.  S78;  but  if  your  querist,  "A  Yonng  Photo,"  thinks' 
le  will  obtain  by  it  pure  nitrate  of  dlTer  he  will  be 
sadly  disappointed. 

liOt  "Paddy"  (No.  4676),  boil  well  his  precipitate 
with  strong  caustic  potash,  and  dissolre  as  much  as 
poesible  in  dilute  nitric  acid ;  dilute  with  water,  filter 
and  precipitate  with  sodic  chloride.  Collect  and  wash 
well  the  precipitate,  boil  with  pure  strong  caustic  pot- 
ash, nntu  conrerted  into  a  dense  black  powder.  This 
is  to  be  dissolred  in  nitric  acid  and  eraporated  to 
dryness  in  a  water  bath ;  dissolre  in  water  and  crys- 
tallize; re-dissolre,  neutralize  with  ammonia,  and 
re-crystallize. 

Mr.  Proctor,  I  fancy,  is  explaining  a  mere  suppo- 
sition and  nnknown  drcumstauoe.  Urban. 


CURIOUS  QUESTION. 
[3t4]  Sib,— Not  being  satisfied  with  PJI.A.3.'b" 
rejection  of  my  views  (see  pp.  450  and  491),  and  Mr. 
Proctor  baring  ignored  them  altogether,  I  sent  the 
correspondence  to  Mr.  Alexander  Herschel,  and  I  for- 
ward yon  his  answer.  In  the  face  of  so  strong  an 
authority  will  those  gentlemen  rerise  their  views  and 
oritieise  my  confessedly  imperfect  mathematics  ? 

T.   S.  USBOBNK. 

"Ht  dbab  Ussobns, — If  fixed  rertically  upwards 
from  the  earth  is  meuo,  a  projectile  would  /att 
mtttwartU  from  its  p^nt  of  projection. — ^I  remain,  yours 
very  truly,  Alsx.  Hkbschxi.. 

"CoUingwood,  Hawkhurat,  Aug.  29,  ltl70." 


I 


THE  PABIS  DEFENCES. 

VUS\  Sib, — There  must  be  an  error  in  the  state- 
ment (p.  560)  that  "  the  diatanea  from  the  Bonlerard  to 
the  enceinte  continue  averages  about  1,098  yards." 
This  may  be  probably  the  ssmUmI  intanral  anywhere 
between  the  Barri^r«t  (not  boulevards)  and  theeneeinte. 
The  Barrieres  are  the  very  irregular,  approximately 
oval,  line  of  roads  at  which  the  dialing  on  p.  560  ter- 
minates;  including  about  four  times  the  area  of  ancient 
Paris  as  defined  by  its  Boulevards.  The**  form  a  far 
more  eircalar,  or  rather  deeagonal  cirenit,  tolerably 
traceable  in  the  plan,  except  on  the  8.B. ;  nowhere,  I 
believe,  so  Uttle  as  two  miles  behind  the  outer  glaois ;  and 
it  is  remarkable  that  they  either  enclose  or  touch  every 
monumental  or  public  building  of  any  dignity,  with  the 
loU  ezoeptiott  of  the  Are  de  I'Etoile,  which  alone  stands 


on  the  line  of  Barri6res.  The  zone  between  these  two 
oireuits,  known  as  the  Faubourgs,  is  certainly  more 
densely  and,  in  the  northern  half,  more  loftily  built, 
even  than  the  central  city,  and  more  solidly  and 
handsomely  on  the  whole  than  perhaps  any  town  in 
the  world ;  but  nearly  all  ia  private,  except  a  few  in- 
ferior churches  and  the  railway  termini.  Then  we 
must  remember  the  Parisians  hare  far  better  refuge 
from  bcmbordment  than  cellars  or  sewers ;  among  the 
bones  of  their  ancestors,  in  the  quarries  whence  aU  the 
noble  material  of  their  city  has  ooraa,  undermining  its 
whole  southern  half.  E.  L.  Q. 


AM  "ENOIJSH  MECHANIC"  SOCIETY  FOR 
BRISTOL. 

[346]  Sib, — A  few  of  year  Bristol  anbsoribera  are 
desirous  of  emulating  the  example  of  soma  of  the  other 
large  towna  in  form&g  one  of  tne  above  societies  here. 
We  should  be  glad  to  reoeire  the  names  of  those  readers 
in  Bristol  who  could  join  us.  W.  Johks, 

6,  Park-row,  Bristol. 


EliECTBO-MAONETISM. 

1 847)  Sib, — ^Two  things  appear  to  bare  escaped  the 
thoughts  of  "Thinker."  1.  That  the  power  produced, 
in  any  form,  heat  or  motion,  by  a  giren  chemical 
action,  bos  been  found  always  proportional  to  the 
number  of  tquwiiUenU  (or  what  Dsaton  terms  "  aUnu  ") 
of  matter,  combined  or  set  free.  Now,  as  the  equi- 
ralent  (or  "  atomic  weight ")  of  carbon  is  the  Jowest  of 
any  but  that  of  hydrogen,  while  that  of  zinc  is  rather 
high,  they  are  held  to  be  as  6  to  82.  This  would  imply 
that  the  oxidation  of  S21b.  of  zinc  in  a  battery  can 
yield  no  more  power  than  the  burning  61b.  of  coal.  But, 
secondly,  he  must  have  overlooked  that  every  pound  of 
zinc  he  oxidizes  or  oombinee  has  first  had  to  be 
deoxidized  or  set  tree  from  combination,  by  an  expen- 
diture of  coal,  for  no  zinc  is  found  in  a  free  or  uncom- 
bined  state,  as  all  coal  is.  The  native  oxide,  or  sul- 
phuret  of  zinc,  has  first  to  be  decomposed  by  on  equi- 
valent power  (yielded  by  the  combination  of  something 
else,  usually  native  cool  and  natire  oxygen).  The  zinc 
has  to  be  separated  from  those  rery  elements,  oxygen 
or  sulphur,  one  or  both,  to  both  of  which  "  Thinker  " 
must  recombine  it  in  his  battery,  its  whole  power- 
yielding  value  to  him  depending  on  this  previous  arti- 
ficial separation  from  these  elements.  He  is,  there- 
tore,  as  it  were,  proposing  to  compete  with  an  engine 
by  the  power  of  the  water  that  this  very  engine  has 
pumped  up  for  him.  E.  L.  O. 


THE  FLUTE  AND  FLUTE  PLAYING. 

[848]  Sib, — Since  the  begining  of  last  month  I  have 
been  so  much  occupied  by  various  matters  that  I  have 
been  entirely  deprived  of  the  pleasure  of  reading  the 
Enolish  Mbchanio,  and  it  is  onW  this  day,  6th  Sept., 
that  I  hare  seen  in  your  number  of  the  5th  August,  two 
letters  on  the  flute,  one  signed  by  Hr.  T.  Cridlond, 
and  the  other  by  "  Flautist,"  and  the  latter,  addreaaed  to 
me.  I  will  f nmlah  the  information  the  above  two  gentle- 
men oak  for.  The  instruction  book  that  Hr.  Crid- 
lond wonts  to  know  about,  is  by  John  Onnn.  It  is  an 
excellent  work,  but  it  is  long  since  out  of  print,  it  was 
published  by  the  author,  towards  the  close  of  the  last 
centn^,  and  I  find  that  tite  quotation  is  from  Sir  J. 
Beynidds,  "Academical  Disoonrsea,"  a.d.  1776.  "  Flau- 
tist" is  quite  right  in  supposing  that  there  is  on 
espedol  fingering  for  many  of  the  upper  notes  on  the 
Siccoma  Ante.  I  beg  to  inform  him  that  he  can  get  a 
printed  scale  for  that  instrument  of  Messrs.  ChappeU 
&  Co.,  New  Bond-street.  Henky  Cuapiuh. 


REPLY  TO 


A  CUMBERLAND  MINER'S 
APPEAL." 


VINE  CULTURE. 

[840]  But, — I  hare  an  old  and  vigorous  vine  that 
covers  the  lower  half  of  the  back  of  my  house,  which 
faces  the  west.  Last  year  a  tew  branches  turned  the 
comer  and  ran  along  the  northern  wall  of  my  garden, 
and  this  year  there  are  severol  fine  bunches  of  grapes 
on  them,  wliile  there  ore  none  on  the  house. 

This  induces  me  to  encourage  its  extension  along  the 
woU  a  nd  to  check  its  growth  on  the  house  by  keeping 
it  topped.  The  young  branches  not  having  been  pro- 
perly attended  to,  have  grown  very  irregnUrly,  aome- 
timee  in  cluaters  of  half-a-dozen,  on  inch  apart,  and  I 
"  would  fain  lay  knife  aboard,"  right  and  left,  but  thot 
I  fear,  without  proper  advice,  to  take  oS  the  wrong 
ahoota. 

The  only  books  on  the  subject  I  can  refer  to  deol  only 
in  generalities,  ond  do  not  moke  the  motter  clear  to 
me.  I  therefon  oppeol  to  some  of  your  readers  to  help 
me ;  ond  as  it  wonld  be  difficult  to  explain  my  case 
without  drawing,  I  will  begin  from  the  beginning  and 
plant  a  young  shoot  from  my  own  or  some  other  vine, 
and  ask  for  snch  instruction  as  will  carry  me  on  to  the 
first  crop  of  grapes.  This  will  enable  me  to  treat  the 
old  rine  properly  at  the  same  time. 

The  wiUl  is  10ft.  high,  faces  due  south,  and  ia  ex- 
poaed  to  the  sun  from  10  till  8. 

What  I  wish  to  know  is 

1st.  Will  white  or  black  grapes  be  preferable  ? 

2nd.  When  should  the  outiings  be  taken  and  how 
much  of  them  planted  ? 

Brd.  What  bnd  of  mould  should  they  be  put  into  at 
first,  and  what  kind  of  subsoil  should  they  bare  to 
atrike  down  into  ? 

4th.  Sbonld  they  be  atmck  in  pots  or  in  the  ^aoea 
they  are  benoefortii  to  occupy  ? 

Sttu  What  should  be  the  future  treatment  after  they 
are  in  the  ground  ?  Ik  Tnco  TsBiras, 


[850]  Sib,— If  not  too  late,  I  will  giro  a  little  adriee 
to  "  Cumberland  Miner  "  (p.  307),  so  that  he  may  an^ 
the  distressing  accidents  ne  spealu  of.  The  whole 
cause  is  in  the  use  of  the  pricker,  which  I  had  imagined 
quite  obsolete  years  ago,  and  all  the  nplies  hare  given 
palliatires,  only  they  have  not  gone  to  the  root  oit  the 
matter.  My  advice  is,  throw  away  the  pricker,  and  use 
the  patent  safety  fuse — not  the  gutta-percha  fuse, 
which  I  grant  yon.i«  expenaive.  The  patent  satefy 
fuse  ia  only  4id.  a  coil  of.eight  yards ;  and  if  required 
in  damp  places,  use  the  fuse  with  tape  wound  round 
the  outside,  called  by  us  here  tape  fuse.  Thia  ia  fid. 
the  coil,  but  much  superior  to  the  ordinary  fuae.  We 
have  uaad  thia  fuse  at  the  alote  quanriea  in  thia  neigh- 
bourhood for  the  last  twenty  year*,  and  have  never  had 
an  accident  in  the  blasting  during  that  period.  The 
fuse  will  be  found  less  expensive  than  the  pricker,  as 
the  hole  left  by  the  latter  must  be  primed  with  fine 
sporting  powder.  The  pricker  ia  only  fit  to  be  put  into 
a  museum  as  a  relic  of  the  dark  ages.  Wishing  the 
"  Cumberhmd  Miner  "  success  with  thia  fuae,  I  beg  to 
subscribe  myself,  Timotht  Bubstau.. 

THEORETICAL. 

[851]  Sib, — ^I  have  no  objection  to  Hr.  Proctor 
enacting  the  part  of  sciantiflc  poUoeman,  and  cheeking 
me  in  statements  that  appear  to  him  erroneous,  if  the 
duty  ia  fairly  and  codrteonaly  executed.  It  is  difficult 
to  judge  the  motivea  prompting  the  acta  of  othera,  and 
I  fancied  there  waa  mora  of  the  apirit  of  counsel  de- 
fending a  client  right  or  wrong,  than  was  consistent 
with  a  philosopher  seeking  natural  truth.  It  seems 
from  the  letter  (No.  241,  p.  664),  that  I  was  mistaken  in 
this  surmise,  and  thenfon  hope  Mr.  Proctor  will 
pardon  the  suspicion.  But  he  is  alao  wrong  if  he 
thinka  me  altogether  unacquainted  vrith  the  writinga  of 
other  men  on  the  aubject  of  light  I  am  aa  well  aware 
OS  he  can  be  of  the  ducordanoe  between  my  news  and 
theirs,  and  will  explain  to  him  in  a  tew  words  the  reason 
of  the  difference.  The  prevailing  belief  is,  that  the 
powers  and  activities  of  matorial  substances  result 
from  the  action  of  properties  they  inherently  poaaeaa. 
Thia  ia  not  my  belief,  and  in  diasenting  fnun  that 
doctrine,  I  think  myaelf  able  to  advance  irrefutable 
proof  of,  its  fallacy.  Indeed  the  queations  I  have 
already  propounded,  both  to  Mr.  Proctor  and 
"F.B.A.S.,"  were  introduced  for  the  purpose  otahowing 
the  impoaaibility  of  aocounting  for  certain  natural 
phenomena  by  the  pnvalling  theories,  although  readily 
explicable  by  the  theory  I  have  framed,  as  also  others 
still  more  reoondite. 

I  shall  not  now  dwell  farther  upon  this  subject, 
having  at  present  little  leianr*  to  work  it  out,  but  I 
hope  shortly  to  show  Mr.  Proctor  another  theory  of 
the  cause  of  the  zodiacal  light,  which  I  think  he  will 
own  was  not  considered  in  hu  paper.  T.  A. 


ASTROMOUICAL  MATTERS. 

[S5S]  Sib,— I  am  gUd  to  aeethat  Ur.  R.  A.  Proctor 
has  given  Mr.  Firth  a  few  words  otadrioe,  whiehl  hope 
he  irill  profit  by.  Mr.  Firth  ought  to  be  well  acijuaintod 
with  the  fact  that  it  is  almost  imposaible  to  aroid  errors 
in  printing  acientiflc  matter,  and  especially  in  caaee 
where  the  writera  have  not  had  proofa.  Let  us  hope 
that  your  correspondent  will  see  the  folly  of  his  recent 
endeavour  to  find  fault  with  one  who  is  really  deserving 
of  onr  warmest  thanks.  In  reply  to  "  Young  Amateur" 
(4670),  the  planet  Saturn  is  situated  between  Ophincns 
and  Sagittanns.  If,  on  any  fine  evening,  he  will  look 
towards  the  south-west  sky,  he  will  not  fail  to  perceive 
a  star  shining  with  a  very  steady  light,  and  much 
brighter  than  any  others  in  its  vicinity.  The  planet 
will  not  be  high  above  the  horizon. 

The  solar  spots  hove  recently  appeared  in  great  num- 
bers. I  was  much  surprised,  on  examining  the  disc  two 
or  three  doys  ago,  to  find  that  there  were  enormous 
groups  visible  in  the  north  hemisphere.  It  ia  probable 
that  one  or  more  of  these  groups  has  now  passed  off  the 
disc,  but  there  is  no  doubt  that  the  sun's  photosphere 
is  in  a  very  disturbed  state,  and  we  may  therofore 
expect  to   see     numerous  large    and   well    defined 

A  Uembib  or  tbe  OssEBviita  Abtboxoxical  Societt. 


INDUCTION  AND  USDICAL  COILS. 

[333]  SiB,— Mr.  (^flln  [804],  p.  667,  ia  quite  correct 
in  his  idea  (which  I  have  frequently  atated),  that  for 
medical  use  the  induced  ouirent  of  the  primary  wire 
is  more  valuable  than  the  more  intense  shocks  of  the 
secondary,  though  these  have  alao  their  value  in  some 
cases.  The  plan  of  construction  given  by  me  in  last 
volume  furnishes  both,  and  carries  the  cnmnt  of  the 
primary  into  the  secondary  and  aeenrea  a  cnmnt 
always  in  one  direction,  a  matter  of  great  importance. 

In  reply  to  the  questions.  A  Rhumkorff  coil  could 
be  used  as  auggested,  toking  care  to  leave  the  aeoondary 
circuit  open,  and  disconnecting  the  condenser  and 
proriding  an  additional  conductor  and  screw  from  the 
end  of  i£»  primary  within  the  break,  but  it  would  not 
be  a  wise  process  aa  a  apedal  coil  is  a  very  simple 
matter.  A  certain  amonnt  of  toroe  wonld  be  absorbed 
by  the  secondary  wire  even  when  open,  bnt  it  would  be 
small.  I  think  that  the  magnetic  effect  on  the  core 
wonld  be  increased  by  increasing  the  middle  layers, 
but  am  not  certain.  At  all  events  it  ia  nnnsoeaaary 
for  medical  uaa,  as  quite  suffletentaffaeteaa  beobtained 
tromasingla  callby  even  laystt.    My  own  ooU,  made 
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03  described,  gires  aetioa  with  a  single  Smee  cell, 
varying  from  snch  %  current  ae  might  be  passed  to 
Btimnlate  the  most  sensitive  organ,  up  to  one  which 
wonld  net  a  strong  man  screaming.  SlOKA. 


CHAS8EP0T. 

[354]  Sn,— We  see  new  and  then  in  the  pa;«n 
statements  regarding  the  supply  of  the  rifle  bearing 
the  abore  name  to  the  French.  The  first  remarks  on 
the  snbject  that  came  mder  my  notice  were  about  a 
month  ago,  to  the  effaot  that  SO, 000  of  these  rifles  sent 
to  France  in  the  spring  of  the  year  were  so  many 
reasons  for  Napoleon  m.  deciding  to  make  war.  From 
the  neighbourhood  of  Knsbary  was  stated  to  be  their 
origin.  This  mondng  too,  Bept.  8rd,  I  see  in  the 
Tiwm,  in  Mr.  Montz's  letter,  that  Count  Palikao  stated 
that  40,000  had  been  sent  fram  this  country  and  more 
contracted  for.  I  think  I  can  reconcile  all  these  state- 
ments thns.  A.  firm  somewhere  near  Finsbury  did  hare 
a  contract  for  say  60,000  rifles  for  the  French ;  and  early 
this  year,  when  the  time  was  expired  for  completing 
the  whole  order,  tbey  bad  done  only,  say  40,000,  and 
the  French  OoTemment  then  told  them  that  they  might 
disconttnae  making  more,  as  they  thought  they  hjEid 
enough.  This  accounts  for  the  40,000  delivered,  and 
more  said  to  be  contracted  for.  This  occurred  before 
the  second  week  in  March,  though  how  much  before  1 
cannot  say.  It  is  absurd  to  suppose  that  an  order  for 
40,000  rifles  came  over,  and  was  sujpplied  out  of  §toek 
since  the  declaration  of  war.  "l  should  thbik  few 
makers  kept  in  stock  many  specimens  of  such  a 
Beestly  rifle  as  a  chassepot.  Also  the  rifles  were 
not  wholly  made  here.  The  barrels,  sword  bayo- 
nets, and  scabbards,  came  from  France ;  they 
were  "  aotioued"  here  and  went  home  again  to  be 
stocked,  so  that  although  the  Fr«n<h  may  have  and 
undoubtedly  did  get  a  superior  quality  of  workmanship 
in  this  small  number  (a  mere  fleabite  compared  with 
the  whole  quantity  their  army  carries)  yet  had  these 
40,000  been  entirely  instead  of  one-half  made  in 
London,  that  would  have  had  but  small  influence  on 
the  exact  time  when  Napoleon  UL  thought  proper  to 
declare  war. 

The  above  agrees  too  wi&  Earl  Oranville's  state- 
ment that  no  r^es  have  been  sent  to  France  riruc  war 
was  declared. 

A  friend  of  mine  in  the  course  of  an  interview  with 
the  Emperor  on  another  snbject,  three  or  four  years 
ago,  was  asked  what  he  theo^htofthe  chassepot,  and 
told  U.I.M.  that  in  his  opinion  the  chassepot  was  the 
wont  military  arm  in  Europe  except  the  needle  gna. 
And  I  am  quite  of  <qdnion  that  the  Mulder  is  the  best, 
ftud  amply  good  enough  for  any  soldiers  in  the  world. 
I  have  nude  breechloaders  myself  before  now,  and 
studied  the  matter  a  little  too.  J.  K.  P. 


EEELIES  TO   QUEBIES. 


't*  la  their  answers.  Correspondents  are  respeotf  ally 
requested  to  mention  in  each  Instance  the  title  and 
nomlwr  of  the  query  asked. 


EXTEAOTS   FEOM   OOEEESPONDENOE. 


EEBPINO  VABNIBH  BRUBEtES.— A  corresDondent 
of  the  Hub  writes :  The  foUowing  method  of  lueplng 
brashes  may  be  of  interest  to  painters.  Should  uiv 
dirt  collect  In  the  brash  while  varnishing,  or  the  bmsn 
drop  on  the  floor,  which  will  happen  sometimes^  then 
clean  it  out  well  in  Tamiah,  and  before  pntttog  it  away 
in  the  keeper  flU  the  bruab  full  of  Tomuh,  mad  In  time 
the  dirt  and  dust  vlU  all  eettle  to  the  bottom.  By  eleui* 
Ing  it  with  turpentine,  which  is  a  very  rolatile  snbat&nee, 
yon  will  draw  all  dust  and  dirt  up  to  the  tin  of  the 
brash,  and  when  nsing  it  next  time  it  will  all  work  oat. 
and  in  many  cases  spoil  the  job.  Every  brush  shoald 
be  well  dipped  in  varnish  before  putting  it  back  in  the 
keeper.  1  hare  used  brushes  now  for  eight  year^.  and 
never  had  them  in  turpentine. 

PARIS  GREEN.— A  correspondent  says:— "Of  itself 
I  do  not  think  Paris  green  is  a  difficult  paint  tomanaae, 
bat  it  l8  of  a  delicate  shade  which  i»  easily  affected  oy 
outside  oaases.  It  is  a  good  and  permanent  colour,  but 
the  drawback  of  its  changing,  which  is  so  commonly 
'experienced,  is  generally  due  to  the  Tarnish  used  over 
it.  This  can  be  proved  very  easily.  I  have  a  panel 
before  me  which  waa  pointed  with  this  green  eighteen 
months  ago  and  Tarnished,  and  now  It  is  of  a  Tery  dork 
and  dirty  shade.  Bat  by  pamicing  it  antil  the  varnish 
is  removed  I  find  the  coloar  beneath  it  is  still  of  the 
orif^al  shade  almost  precisely.  As  with  several  other 
colours,  the  continaed  beaoty  of  Paris  green  depends 
very  materially  apon  the  paleness  and  purity  of  Tarnish 
which  is  used  oTer  it.  Paris  green  needs  more  than  or- 
dinary care  in  mixing,  from  the  some  reason  that  its 
shade  is  so  easily  changed.  I  mix  it  with  white  lead, 
and  grind  a*  stiff  as  possible  in  oil  and  a  little  Japan 
gold  size.  As  it  quickly  settles  it  shoald  be  stirred 
ire^aeatly  dorioff  application,  and  should  be  worked  as 
rapidly  as  possible,  the  whole  panel  being  laid  on  and 
not  toaofaed  again,  otherwise  it  wiH  give  a  streaky  ap> 
peoranoe." 


AN  AMERICAN  SALT-MINE.— The  Pairiot,  of  San 
Jose»  California,  gives  the  following  account  of  the 
great  mine,  or  rather  plain,  of  salt  which  lies  about 
eighty  miles  N.W.  of  Austin.  In  Nevada  territory,  and 
not  far  distant  from  the  railway.  The  mine  is  thirty 
miles  long  by  aboat  twelve  or  thirteen  miles  broad, 
without  any  break  orinterrnptton.  The  sarfoee  presents 
the  appearance  of  a  frosan  lake  with  a  light  sprinkling 
of  snow  over  it;  the  first  stratum  of  salt  is  from  twelve 
to  foarteen  inches  in  thickness,  beneath  which  is  a  layer 
of  ai^iUaceous  mod  of  a  nniform  depth  of  two  feet ;  and 
under  this  again  is  the  principal  layer  of  salt,  the  thick- 
ness of  which  has  not  been  ascertained,  although  a  shaft 
has  been  sunk  to  the  depth  of  several  yards.  The  salt 
of  this  main  stratum  is  described  as  being  hard  as  qoartz 
and  clear  as  glass ;  it  is  also  stated  to  be  remarkably 
pure,  eontalnittg  only  6  per  eent.  of  soda.  The  worid 
will  not  want  salt  (or  a  time  at  any  rata. 


[8943.1- MAKING  BUTTER.— Bee,  ttiider  the  beading 
of  **  Csefol  Notes,"  page  SS,  present  volume. — daaoioo. 

[8M9.]— "GUAYANA,"  OB  GUIANA.— I  find  I  have 
misconstrued  what  "  Bernardin "  aaid ;  I  therefore 
apologize.  In  answer  to  "  E.  L.  G.,**  who  points  out  my 
error  in  omittlntf  the  «,  I  cannot  acknowle^e  that 
such  U  an  error,  since  greater  aothorities  do  not  use  it. 
I  must  certainly  say,  in  my  opinion,  that  the  wordislovt 
not  thort,  as  fntrodnoing  such  a  letter  would  make  it. 
The  Bar.  Thomas  Milner,  H.A.,  in  his  "Gallery  of  Geo- 
graphy," writes  it  as  Ouiana,  and  Stielar'i  **  Hand  Atlas" 
gives  (Guyana,  so  I  wrote  it  both  ways,  although  I  do  not 
myuelf  think  the  substitution  of  i  instead  of  y  oorrect. 
The  word,  as  the  Rev.  Thomas  3Cilner  says,  "  hi  derived 
from  the  aboriginal  tribe  GuayonoM—a  form  of  Wai-ini 

a  smaU  tributary  of  the  Orinoco."  There  does  not 
exist  at  tho  present  time  any  republic,  but  I  find  that 
Huch  territory  has  merged  Into  theVeneznelau  Republic, 
as  spoken  of  by  yoor  correspondeut ''  E.  h.  G."  While 
In  Brazil  last  year,  I  made  enquiries  respectiog  these 
three  dependencies,  and  was  informed  that  Dun  Juao 
(Qainto)  had  given  them  to  the  three  Powers  after 
which  they  are  named  for  some  services,  but  fur  what 
my  informant  did  not  say.  No  one  who  has  been  resid- 
ing in  Braail,  or  on  the  8aath!Amerieaa  Oootinent  near 
the  equator,  can  say  it  is  healthy  for  Baropeaiu.— J.  G. 

[4002.]  -UUSLIN.— AqaiUa  (my  better  half)  hiforms 
me  that  some  colours  may  be  restored  to  muslins  or 
cashmeres  very  eaiiily  by  ^mply  washing  them  in  butter- 
milk.—Aquqxits. 

[4208.J— ADULTERATION.— This  query  of  J.  Moody, 
if  cuDdigned  to  the  Umbo  of  the  "  unnoticed,"  will  be  so 
for  the  contrary  reasons  to  the  usual  ones  ;  in  fact  be- 
cause too  important,  and  too  continually  cropping  up  on 
every  Hide.  He  most  remember  not  only  Mr.  Bright'* 
eternally  memorable  dictum  that  adulteration,  telee 
weights,  and  measures,  and  so  forth  are  "  a  form  of  com- 
petition;"  but  (as  is  plainly  implied)  they  form  that  par- 
ticular sort  of  competition  by  which  Mr.  Bright'a 
"nation"  (or  the  two  mobs  that  we  dignify  wltli  that 
name)  have  resolved  to  try  the  experiment  of  living. 
The  world  is,  in  this  century,  to  be  enlightened  on  the 
possibility  of  thns  living ;  and  so  grand  an  experiment 
mast  nc^  be  intarmpted.  Mankind  must  see  it  carried 
oat  a  oulroacs.  A  querist  put  exactly  J.  Moody's  ques- 
tion lost  year,  In  July,  in  Pablie  Opinion^  and  I,  noppeD- 
ing  to  see  It,  replied  to  this  effect,  that  there  neitner  is 
nor  ought  to  be  any  means  of  detecting  or  publishing 
names  of  such  traders  as  he  and  J.  Moody  complain  of. 
It  would  be  unjust  if  there  were,  for  they  ore  not  of- 
fenders. They  do  but  act  as  we  force  thorn.  If  there  be 
wrong-doers,  it  is  nut  they  who  adulterate  (0a  by  patting 
in  what  ought  not  to  be  iu  tea ;  but  those  who  aduterate 
mankind  and  the  *'  nation,"  by  creating  therein  dasses  of 
beings  that  ought  not  to  be.  It  is  not  shopkeepers,  but 
the  shopkeeper-moAers  that  are  answerable.  Perhaps  I 
hardly  make  tlits  clear,  but  enough  for  tho  qnerlst  to 
rejoin  immediately  that  when  he  "  wrote  the  other  day 
on  our  eommereiai  <y*(«m,  it  was  not  with  a  view  to  com- 
plain of  it  as  a  whole,"  and  so  we  parted.  He  may  (or 
may  not)  have  understood  the  fact,  that  he  and  each 
one  of  us  must  either  attack  and  fight  it  m  a  vhole  (iu 
what  way,  I  will  readily  explain  if  any  one  wishes  to 
know),  or  accept  it  oi  a  whole, — with  adulteration,  short 
weight,  cheating  of  the  blind,  and  all  its  other  features. 
Let  none  dream  there  can  be  any  neutral  here.  He 
wuut  be  the  system's  soldier  or  Its  enemy.  It  is  because 
this  begins  to  be  seei.  by  many,  I  think,  that  we  hear 
less  and  leSB  of  queiists  like  J.  Moody.  They  see,  and 
silently  choose  their  aide. — £.  L,  G. 

C4a09.]— WATER- WHEEL.— This  cannot  be  answered 
without  knowing  approximately  the  quantity  of  water 
falling  per  minute.  **  J.  Boyd '^  might  see  from  stnte- 
ments  repeated  iu  almost  every  number  of  the  Enulisu 
Mechanic  that  to  yield  a  horse-power,  the  weight  fulling 
5ft.  must  be  6,6U01b.  (or  about  660  gallons)  per  minute. 
— E.  L.  G. 

[438S.]— UNNOTICED  QUERIES  ON  MAGNETISM. 
— The  horizontal  intensity  Is  that  of  the  directive  force 
in  a  common  compass-needle — i.«.,  one  balanced  after 
being  magnetized— its  tendency  to  swing  back  when  dis- 
turbed herizoutally.  Vertical  intensity  is  that  where- 
with a  dipping  needle,  or  one  that  was  balanced  uu  a 
horisontol  axis  hr/ure  being  magnetized,  returns  to  the 
local  angleof  dip,  when  disturbed  therefrom  in  a  vwtical 
plane,  ap  or  down.  Both  are  measured,  or  their  strength 
at  diiTerent  places  compared,  by  coanting  at  each  place 
the  OBcUlations  made  per  miuate  by  the  same  needle; 
Just  as  local  amounts  of  gravity  are  compared  by  the 
numbers  of  oscillations  per  day  of  the  same  pendolum. 
The  needle  shows  the  magnetic  forces  to  vary  over  the 
globe  like  gravity,  but  to  far  greater  extent  and  very 
irregularly.  The  horizontal  force  vanishes  at  the  earth's 
magnetic  poles,  the  compass  there  having  no  directive 
power ;  but  the  vertical  iataneltyjis  there  a  maximum,  as 
also  the  dip.  Secular  variation  is  the  change  observed 
in  any  of  these  data  la  a  centor^ ;  or  the  term  expresses 
merely  time  variation  as  distinguished  from  that  of 
locality.  Four  kinds,  at  least,  of  magnetic  carves  exist 
all  over  the  globe,  and  are  slowly  changing.  Ist.  Those 
through  places  of  like  declination  (or  direction  of  the 
compass  relatively  to  the  meridian),  and  these  roughly 
resemble  meridians.  2nd.  Those  of  equal  horizontal 
force.  Srd.  Of  eqaal  IncUnatlou  (or  dip).  And  4th.  Of 
equaA  vertical  force.  And  of  the  three  latter  all 
resemble  wavy  parallels  of  latitada.— C.  L.  G. 

[4S46.] -GLYCERINE  FOR  COD-UVER  OIL.— We 

have  many  better  substitutes  for  ood-Ilvcr  oil.  Although 
patients  Inoreaae  in  weight  while  taking  it,  they  rapidly 
fall  book  if  it  is  disconUnned  for  oaly  a  short  time.— 
Medicos. 

[4251.]— PAINT  FOR  AQUARIUM.— Common  patet 
answers  very  well  for  the  aqnarlum,  but  you  mast 
vanish  when  dry,  with  a  weak  solution  of  Sheilao  in  spirit, 
the  painting  yon  have  done  outside.— Medicos. 


[4385.]— TRANSPARENCIES.  —  For  the»9,  pcists  a 
a  close  ^in   even-surfaced  paper  ahonld    be 
Ooloar  ou  the  right  side  of  thie  picture  witli  mmtMt  1 
ooloura,  apply  strong  fvrn  washes  aD«l  use  the  ** « 
as  sparlniay  as  posoble.    As  Uie  picturo*  »ie  to  b*  ne 
bv  transmitted  light,  they  will  require  d»«peTl^iag■eL. 
To  detennine  the  exact  depth  will  rt-quire  pr^cticc^  ftu 
should    be  kept    very   clear.     Pri'imro    a    w^sOm  t 
Canada  balsam  (not  too  thick)  in  rcctiSed  oil  Af  itayB^ 
tine,  coat  the  face  of  the  coloured  iiictixre  rxjs^a 
evenly  with  this  eement,  taking  oaru  ihaX  iw  vmUm 
left  Mtoiufcsd  by  the  brush,  and  immedtAtalr  m9Si» 
the  glass  whien  mast  be  scmpalously  cl«aa|aBa 
closely  and  ear^ally,  otjmI  oU  air  bnhbU*  mttwn 
will  be  irreooverably  ^oUed    Wh«u  tlia  ^mm  hat 
became  hard  anddry  (aboat  thirty  hoore  wiUa^i* 
this)  Tomish  with  the  beat  pictare  copal,     no  ^ 
hair   tools  shoald  be    employed  for    the  ccm*^ 
varnish.    The  following  are  the  proper  ooloan  -W 
madder,  pink   ditto,  yellow  lake,  ItaliMi  piakki 
amber,  bonit  sienna,  lirown  pink.  Pi-n— iaii  bfe&  ft 
shaAas  of  purple  may  be  made  with  Uxa  aaadteiM 
Uoe,  also  in  graaa  with  the  yallcws  azul  blise,  mk  <h 
and  the  browno.     The  madders  may  be  amrifksiw 
adding  little  baxnt  sienna  aa  in  draperies,  Ac  ta^4 
cose,  uads  wtth  DUiddsr  mixed  inib  Domt  ambor.  ^ 
dyke  brown  Is  a  asef ul  colour  In  transparent  psaAL 
Use  a  little  ox-gaQ  with  the  water  in  coloixriaff,  sftAsBit 
gam  and  dust. — Boblb. 

[4888.]— FORCE-PUMP  FOR  IRRIGATION«-8aA 
portable  foree'pamps  are  made  by  most  pamp-makm 
They  are  very  useful  fur  watering  flower  or  kit^a- 
garaens.  They  will  throw  from  80  to  40tt.  Priem  ab^ 
tJOs.  Names  of  makers  can  be  found  in  "  Tho  I>ircciorv" 
and  In  the  sdTertteement  pages  of  **<mT*'  jevmaL — 8i» 
oniB. 

[43«1.]— METHTLATED  SPIRIT.- rhi>B  leave  io  obo- 
tradict  most  emphatlcoUT  the  statement  of  -*  T.  L.  H.  " 
that  "  as  a  rule  all  the  tmctares  now  sold  is  chmriats* 
shops  are  prepared  with  ttaemetiiylaSed  spdtt,  and 
of  saoh  tinctures  ava  tor  lalerau  appMaatfc^" 


tS2!-»,?* 


oonld  ba  no  grut«rmii-st«tem«zit,or , 
ignonuuM  on  tha  p«t  o<  "T.  U  H."  ttenUtu  3(o 
r«ap«ct»ble  chamist  would  e\er  draun  e4  imfciwg  Uzi^ 
toreft  lor  intenud  tua  from  meUiylateil  spinl,  mm  it  he 
did  80  ha  would  find  them  anwuf abl«.  Hanover,  the 
use  of  methTUted  spiHt  is  now  strictly  ^robibfted  ta  thf 
mftDafactni^  of  any  medicine  for  interna/  oae.  cac<ept 
ether  and  elilarotorm.  TMs  la  on  aetaotoT'elaaaied 
spirit "  haTlsg  baan  aold  by  I 
amoag  tlia  pooaar 
UatkyU 


itkyUtad  tpirit  may  b<  n 
dtc.,  lor  axtaraal  nae,  and  where  cliiiBam  fa aaabjaet 
with  the  ptirehaaar  there  can  be  no  ^kdUok— Bxskt 
Jameb,  Fharmaceatiflt,  Woolwieh. 

i«38S.]— THBBE  CODia— Thongh  1  a»aB  jaA«a  ol 
colna,  I  fear  there  la  a  mimlnt  in  W.  J.  tmMnn'a 
reply  to  "  Haatfaun."  Should  not "  London"  (Ant  word, 
fourth  lino)  be  "Londonderry"  ?  "John  Errin  at  ya 
ferry  of  Londonderry."— AgciiJ.cs. 

(4986.]— KILLEB8.— In  reply  to  the  query  of  "  J.  S. 
H.,"  I  beg  to  aend  the  following  deaoripuon  of  Boacs, 
Babcocli,  &  Co.'a  "  Eureka  Smut  and  Scpaimtlng  Har 
chine,"  one  of  which  wo  have  been  tuina  lor  aome  time, 
and  find  it  far  sorpaiises  any  other  macDlnes  whi^  wv 
have  hitherto  tried  for  cleaning  Oliirluk  or  other  kindi  ol 
wheat.    Out  No.  1  la  a  pempectire  riew,  one  aeetian  of 


the  outer  aaefng  being  remored.  It  repreaaots,  OD  the 
right,  the  aereenlnga  dropping  tnym  the  aeparotor,  and 
on  the  left,  at  the  liottom  of  iha  maohine,  the  diaeiiarging 
of  grain.  No.  a  la  a  aaeUoBal  vlaw,  ahowlng  an  inteniai 
arrangemant  of  the  maohine.  The  direction  of  the 
arrowa  repraaanta  oorrenta  of  air,  created  by  the  action 
of  the  fan  throngh  the  separatora  and  diifereni  parts  of 
the  machine,  for  separating  the  grain,  coUeotingthe 
dust  and  other  Impniitiea,  and  diacharglug  thorn  out  of 
the  mllL     On  the  left    showing  the  wheat  entering 
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thiuuah  the  Bnit  Mp«r«tor,  piiBtag  ttnmgh  the  Monrer, 
.ml  dllcharBtoa  Utfoogh  tG  «econd  iiop»«tor  >t  the 


balls,  or  other  light  subatmoe*.  the  other, »".«  «]«»^g 
thafflain  Irom  remaining  impurities  after  being  aoonjed 
(laoftSiig  tadt^niSitly  ol  the  other),  ^Vof^^° 
kSiu  ol  Bc?e«aing^  one  talLen  «romU«.  '^eat J«««elt 
1»  scoured,  the  other  alter,  and  both  ol""""  """ 
dust  aid  chaff,  and  «ady  (or  market.  The  ■«'>^  » 
oooatruoted  on  the  smootli  enrfaoe  Prin^'Pl^;  •?*  ™?: 
fore  is  not  Uable  to  break  the  wheat.  »'»i«'»  '' »  ^,«f' 
drawback  to  rough  aorlaoe  machines.  ."  <"^»X„'i'^ 
atUch  a  shaking  shoe,  as  seen  in  cat  No.  1,  the  Brat 
aeiMB  of  which  is  JOr  the  purjKwe  <A  ••rrying  olfany 
J^itierUrger  than  th.  grTins  ol  '''""i^.J^.'iftS.'Sj 
^reen  separates  the  «ni.«eds,  ^- _^}^^,^ 
the  machine  forms  a  complete  «»'"."=l"°f  •?,%!?£ 
With  regard  to  died  «.  biancerhynds  I  ^««**»™' 
the  Incieasing  scarcitv  of  the  Bied  r^"!-"**  '™J,*« 
answer  enough,  being  almost  entirely  anperse*^  fcy  the 
balance.— SsBoics.! 

r«091— FOULAIR.— Itisa  most  miaohiavoni  error 
to  s^se  that  wherever  a  light  will  bnrn  a  man  e«i 
live     V  candle    wonld  bam    to  its  end    in  plenty  of 
iI2i>u»  mixtures  that  would  be  <««<»«  deafii  to  any 
wira;blooded  animal  entering  them.    No  man  shoiUd 
b/Xwed  to  descend  into  a  weU,  a  "l"",™'-  «  "Sf, 
p  acTleft  for  many  hours  without  downward  ontlet,  UU 
£  bird  in  a  cage  h««  been  lowered  for  some  minutes  and 
drawn  up  aUvo.    The  only  reason  why  ascending  into  an 
imtSedSpwardwell,  or  phice  without  upwiurd  outlet, 
U  lesadadgerous  than  descending  an  untried  downward 
reeeptaele;  is    because  Ught  gases    have  a  far  more 
actWe  diirialve  power  than  heavy  ones.    It  is  providm- 
tial  that  earbonic  acid,  the  oommoueat  by  far  of  aU  Irre- 
stdraUe  ones,  is  heavier  than  air  of  the  same  tempera- 
tire;  but  cornea  from  aU  ito  ordinary  •on""! »»  "^^J? 
lungs  and  oombosUon,  heated  enough  to  rise  at  flrst 
The  above  aooidenta  arise  from  the  <>»«nP»"*'™lV./m 
cases  where  it  is  produced  cold.    The  o^"?  *»™ 
carbonic  acid,  nearly  aa  faat  aa  it  oanaoeamuUte  against 
?"toor  oSSi^ist  ooci  and  d««)«.d.  so  as  to  be 
qiSeUy^iafind  dilated.    BtiU,  bo  hintern,  from  a 
UgbthonaitoapoUoemaB's  bull's-eye,  is  made  without 
pfrfSt  upward  SnSiage,  for  its  oonUniial  outflow.    In- 
SeidVeTW  Untera  nnUar  knows  that  not  one  would  be 
adSbU^toouttt.    No  parUde  ol  .Ir  OM  enter  any 
1^™  tJriM.    In   aU  on?  iweUtoW.  on  the  contrary, 
and  most  pubUo  buildings,  the  oeiUnga  are  tbe  moat 
pcSect  arrangements  that  could  Pr^bly  be  oonWved 
fur   reUlniug  and  forcing  aU  foul  air  to  be  breathed 
over  Md  o?er    again  aa  many  Umea  as  poaaible— 
E.  L.  O. 

r«15.1-CUM0US  PROBLEM. -According  to  tte 
answers  received  from  various  ^o""*"  "  'f.f'L "IS^"" 
that  an  ••  irroaistible  "  force  cannot  <»-«"»'  *'^  *" 
.■Immovable  -  body  and  «ir.  t«r« ;  In  other  words,  these 
teSS^S  incorrect,  and  aa  definitions  of  things  which 
hi«noMlaSnce  sLould  be  crossed  out  of  the  diction- 
ary, or  at  aU  evenU  become  obsolete.  To  avoid  snoh  a 
conclusion  mv  alUr  ego  suggesU  that  an  irresistible 
force  coming  into' contact  '"'^f ?,.  " '"LrJ^^'l^ 
object  wouU  "  make  a  hole  through  it  1'  — Sacl  ktmka 


[U74.1-HOBSE  POWER.- 'Vertwonns  (P-  /«'• 
gi«.to  mymind  rather  •  e«^>"  "^ '^J  .^^^vjll 
borM  power  of  a  cylinder.  May  l"\^  "t^  mStrat" 
not  worthy  ol  some  Uttle  consideraUon.  To  'il'"''"' 
Stal  will  Uke  his  examule,  vis.,  a  t^^jy^^'^^^w 
have  Din.  stroke  as  in  a  fooomoUve  or  4Jio.  as  m  »  «"* 
ragine,  and  by  his  rule  the  two  cylinders  are  of  «"otjy 
the  Mie  power,  whereas  in  reality  the  Bin.  is  eiacUy 
doable  tha  power  ol  the  other.— G.  W.  A. 

r4«l]-THB  BABOMETEB  "DpTICULTV."-!  wa« 
•w'STthal  standard  barometers  have  » '»»7»W« '"l,? 
coding  downwards  In  the  point  montloned  by  A.  M.  W. 
i^TctTi  .ni  hv  thnaaenanktelT  measuring  the  difference 
'o'f' wi  ^evl«  rM"?r*»  "iSlnatoSe  effects  of  any 
taeaiSlty  ol^ore  to  Cerent  part,  of  the  -.be  or 
cuSX  Butil  this  is  expected  to  be  "Jo^  J*''^  "«7 
barometer,   as    "Exhibitfoner    at    Boyal    CoUege  of 


Science"    implies  (p.    648),  I    call  it  a    most 
"clumsy"    expedient,   not   meaning    by    tliat 
term  iMuettraie  but  taar(i^<oJ,  or  in  the  sense 
that  we    call    it   clumsy    ol    Chinese    watot^ 
carriers  to  inherit  the  contrivance  of  a  yoke  to 
which  they  amend  a  baclwt  of  water  at  one  end 
and  a  atone  at  the  other,  and  are  said  to  have 
oiKanixed  as  stout  a  resistance  as  II  they  were 
Manchester  or  ShefBeld  unionists,  against  the 
Innovation  ol  balancing  one  basket  by  another. 
Let  A  be  the  present  level  ol  mercury  in  a 
simple  rigid  cistem,  and  B  in  the  tube,  SOin. 
liigher.    Suppose  the  snrlfece  A  to  be  nine  times 
the  area  ol  B.  Then  11  tlie  top  were  opened, 
both  surlaees  wonld  ooma  to  the  level  0,  three 
inches  aboye   A.   Now,  if  the  makers  expect 
me  to  bring  "  the  fluid  In  the  cistom  always 
to   the    same   level   when   an    observation   is 
made,"  I  beg  to  tell  them  and  "  Exhibitioner," 
I  prefer  the   less   troublesome  course  of  ob- 
literating their  scale,  and  making  a  directly 
usable  one,  by  dividing  the  27in.  from  C  to  B   || 
Into  SO  aoiaiaoJ  or  seote  inches;  in  short,  figur- 
ing  every  9-10  of  an  inch  above  or  below  B 
as  an   inch.    U  they  object  that  the  tube  or 
cistem   are    not  parallel  -  sided,    I  say    they 
ought   to   have   been  ao  practically  and  that 
their  not  being  so  is  most  "  olnmsy."— K  L.  O. 

[4494.]- BUNSEN'S  BATTERY.— "An  Old  Sub- 
scriber" will  find  the  easiest  mode  for  cutting  his 
carbons  is  to  fix  his  carbon  in  a  vice  and  cut  it  down 
with  a  hand-saw.  The  saw  will  cnt  about  twelve,  then 
will  require  re-sharpening.— A.  J.  Jabmah. 

[4485.]- GOLD  SHELLS.— These  may  be  made  by 
robbing  up  gold  leal  with  thin  gum  water  and  spread- 
ing upon  shells.  The  gum  used  lor  this  and  colour 
grbiding  should  be  the  finest  white  gum  arable  dis- 
solved in  distilled  water.  The  palate  knile  should 
toacb  this  and  nil  the  mineral  colours,  especially  the 
Vermillion,  aslittleaa  possible.  Beware  ol  dust  In  all 
such  opeimtiona.  —  Babi-k. 

[4601.1— SEWINO  MACHINES.— As  "J.  O.'s"  reply 
(if  he  gave  one)  to  "  H.  W."  has  escaped  my  notice  I  will 
see  11 1  can  be  of  assistance.  As  well  as  I  can  judge,  the 
fault  is  still  a  badly-regulatod  tension  of  the  upper 
thread.  "  H.  W."  should  ffraduaUy  increase  the  tension 
till  the  loops  vanish,  or  good  thread  breaks.  His  re- 
marks read  as  though  bis  machine  had  no  tension  at- 
tachment, else  the  hole  in  the  cotton-reel  would  have  no 
need  to  be  made  smaller.  If  thU  is  the  case,  "  H.  W." 
might  manage  to  increase  the  tension  by  giving  the 
thread  one  or  more  turns  round  the  tliread  guide. 
"H  W  "  had  better  not  take  his  machine  to  pieces  till 
ho  knows  tt  better,  or  he  may  apoU  it  altogether.  II 
regulating  the  tension  does  not  make  it  all  right,  let  him 
see  if  the  brush  has  been  pressed  in  on  the  hook  too 
tiKht— this  woBld  iplit  the  brush  and  make  it  useless. 
Or  the  pin  at  the  end  ol  the  rod  which  drives  the  rocker 
may  have  worn  loose,  and  if  so,  11  may  be  made  right 
by  giving  the  screw  an  extra  turn.  P-S.— I  hope 
"PracttaS  Man  "  w«  aeon  tot  us  hear  from  him  with  the 
promised  InlemutiaB  about  fewin«-m»chine  oonstroc- 
tton. — Aquuxira. 

[4604 1  —ELLIPSES.— The  eosiaum  trammel  (or  elllp- 
Ucal  compass)  has  b«Mi  described  and  fig^d  sever^ 
times  inffioEKGLisH  Michahic,  better  than  by  T.  W. 
Boord  Inthis  number  (p.  648).  Thus,  In  voL  VII.  alone,  I 
find  it  rightly  figured  by  "  Novice  Barnaley,  p.  193,  as 
weUM  Oie  still  BlmpleJ  mode  ol  striking  e^P""  bj 
loci  and  cord,  tlir«  Hma  given,  wp.  148,  1^,  314 ;  and  a 
third  method  on  a  wholly  different  pnnoiple,  p.  45i. 
Moreover  the  "eonneoting-rod"  oval  that  our  present 
"J  K  P  "  patronises.  Is  there  also  conlounded  »«h  an 
eUipse.  or  an"  eUipao  in  perspective,"  pp.  837,  m,  and 
its  irirt  introducer,  Thomas  Arnall,  evencaUs  hu  In- 
stmment  lor  striking  it  an  "  clhptograph.  "'■  J'- ^-^ 
mSt  surely  see  that  Hit  b»  toer  egg-shaped,  It  must 
X™.  be  iiBymmetrial  and  a  more  oomidex  curve  thw 
3w  rfUpae,  however,  long  his  oonneoUng  rod.  m  '"J. " 
is  an  OT^I  the  lourth  order,  while  elUpses  and  aU  oonio 
sections  are  ol  the  second,  the  same  order  as  a  circle 
T  W  Boord'B  figure  ol  the  trammel  has  been  made 
p«riinTbya.?iTlnter  inverting  it,  but  is  also  wro^ 
by  having  the  arms  of  the  cross  nneqnal;  and  an  at- 
tempt tTiisguise  the  inherent  delect  of  that  instrament 
wSais,Tblaowingtoeqn»l  length  ol  g^-o^L"^ 
required  each  way,  you  cannot  strike  any  eUipse  with 
aliinor  axis  less  than  the  width  of  the  cross,  nor  can 
you  strike  one  much  wider  than  the  instrument,  nor  » 
in  -  .,^.  Us  Width.  In  fact,  only  eUipses  of  small 
ex.,  ,..vMi)  .-nnlM.lKwn  by  it,  and  the  larger  the  loas 
elliiitii-    In-  aurprpsilug  one  arm,  however,  or  raUer 

iicpBdinn  it-i  wiiith  however  narrow,  by  haU  at  a  time. 
S"  K  l"^'  i«V8  till,  is  necessary  with  Cowper  «  JUipso- 
«n(,)V  which  1  do  n<:t  know.  I  greaUy  donbt  the  pcssi- 
SlHv  "itbuol  vtrv  complex  machinery)  ol  striking  any 
o".^  i';  liiH  ":„..li  cveentricity  with  !"'«»*  a  drawitgr^ 
nen  •  though  It  is  perfectly  easy  with  penclL  The 
SJTwlngTs  iutroduies  diMculties  that  I  o=8  -Bo. 
SSuS  cSnstanUy  drawing  dllpso.,  decided  to  regard 
as  not  worth  solving.— E.  L.  O. 

[45111 -WEIGHT  OF  BALL.-The  length  ol  wire 
thit  can  be  drawn  out  ol  a  ball  ol  iron,  may  be  lound 
^too^trelo"S™to  thewelght,  by  dividing  twice  the 
SSol  the  diameter  of  the  baU  W  three  times  the 
squLSoIthe  dUmetor  of  the  wire,  'it  dlamet.rol  ball 
is  7",  and  diameter  ol  wire  J",  we  have 

'  a  X  7»        2x7x7x7 

length  of  wire  =  g  x  (J)a    °°      »  x  1-18 
Jx7x_T_x_7_x  J6^ 
=  3 


was  doubtless  occasioned  by  a  current  ol  hot  air  rising 
from  the  roof.— C  kit. 


=  8t6^1n.  =  a04ft.  lOlln. 

The  weight  of  an  Iron  ball  may  !>«  "'»'*»'B«fiy,."?": 
olvlna  the  cube  of  the  diametorm  inches  by  186  lor  cast 
piying  '"^  """J, ",'     _TouBht-iron.  These  lectors  are  ob- 

S^a  OTbl^Uich  of  oast  and  wrought-iron  respeotively.- 
WiuJA"  MooB,  jun. 

UMSI-FELT  HATS.-I  cleaned  my  Mt  ""J.JJ'" 
.  J¥..  of  turpentine  and  a  soft  sponge,  and  by  mbblng 
'PWt»  °^^^e  grain  ol  the  lelt-AqciLiBS. 

"  _ ASTRONOMICAL   PHENOMENON. -ThU 


[4519.] —PHOTOGRAPHY.— Ordinary  shellac  dis- 
solved in  spirits  of  wine  makes  a  good  and  cheap  nega- 
tive varaisa,  to  be  poured  on  to  the  warmed  plato  the 
same  ascoliodion.  Or  the  hard  spirit  varnish,  made 
tor  carriage  painters,  dilutod  with  twice  its  quantity  of 
spirits  ol  wine,  is  good.— DinT. 

[4681.1- EXTRACTING  HONEY  FROM  THE  COMB. 
—Tha  method  I  adopt  is  to  stretoh  a  coarse  strainer 
over  the  top  ol  an  earthen  pan,  open  the  cells  of  the 
comb  with  a  knile,  and  cut  the  comb  into  pioees.  Then 
place  it  on  the  strainer,  when  It  will  drain  into  the  pan 
bmeath  perlectly  clear.  This  Is  the  most  simple  and 
the  moat  perfect  plan  I  know  ol.— Wikskb. 

[4685.]— HOBTICULTURAL.— "  G.  H."  In  pruning 
gooseberry  and  currant  bushes  must  be  guided  by  the 
strength  ol  the  soil.  At  any  rate,  allmain  branches  that 
crowd  one  another  should  be  tliinned  out,  and  only  as 
many  leltaa  the  root  can  supply.  Alter  reducing  th« 
main  stoms,  take  each  one  separately  and  cnt  the  aide 
shoots  down  to  spurs  abont  an  inch  long,  of  course  re- 
moving all  weak  and  spindling  shoots.— Sacl  Btmea. 

[4689.1— CHIMNEYS.— In  reply  to  the  Inquiry  ol  Mr. 
Moody  in  your  journal  ol  the  l»th  inst.  (query  4589),  I 
beg  to  give  him  below  the  principal  dimensions  ol  a  very 
elegant  and  eflicient  ohimneT-shaft  erected  lor  four 
(eventnally  lor  six)  bollorsol  about  the  same  size  each  as 
thosedeaoribed  by  him.  The  oUniney  is  built  ol  brick ; 
lonndatlon  and  plinth  lour  -.and  equal-sided;  shaft 
octagon,  in  horizontal  aecUon.  The  loundation  is  a«It. 
deeo.  lorming  an  equal  lour  eqnal-slded  prism  ol  14lt.  Mn. 
Bide  ThepUnthtaWlt.  Sin.  hi^  by  UMt.  aide.  The 
shaft  is  9aft.  high  Irom  top  ol  plinth,  so  that  the  toUl 
he  ight  Irom  ground-level  U  llllt.  8ln.  The  width  ol 
flno  at  base  Is  B9in.,  and  at  top  89Jin.  The  thickness  of 
masonry  in  plinth  is  S84in.  and  in  the  shaft  at  lower  end 
a91in.>nd  at  top  10.  Plinth  and  shaft  is  cagped  with 
heWlreeatone.  The  canal  Irom  boilers  Icadhig  into 
base  ol  chimney  is  immediately  under  ground-level,  and 
la  6lt.  ata.  high  by  4lt.  Uu.  wide.— E.  W.  A.,  Cologne. 

[4641.1— EMBROIDERING  MACHINE.— There  Is  a 
machine  special  lor  this,  but  very  dear.  There  are  at- 
Uchmenta  for  the  same  purpose  to  some  makes  of 
"  Wheeler  t  Wilson,"  aUo  to  "  Singer's,"  and  perhaps 
the  "Weed,"  and  the  "Howe."  Bradbury  s  W.  W. 
makes,  so  I  understand,  six  diasrent  sUtches ;  ranging 
from  single  thread  chain  stitch  to  eiokt  thread  em- 
broidery. SeUer-s  W.  W.  uses  up  to/rr  thrM-d  em- 
broidery Btitoh.  I  consider  the  "  Gnlph "  treod^  the 
best  chain  stitoh  machine.  Perhaps  it  would  suit  A 
Braider,"  but  chain  stitch  is  not  embroidery  stitoh.— 
Aqciu-us. 

[4646.1- SECRET  CODES.— In  oompBanoe  with  the 
request  ol  "  Argus,"  I  .end  yon  the  clue  to  the  "secret 
code"  upon  which  1  commented  in  your  columns  in  No. 
978.  To  Uketho  rimplert  case,  let  ns  suppose  that  the 
suniaoted  word  la  the  fl»t  In  the  cipher,  and  la  bjiljved 
to  be  BEACH :  the  oorreeponding  lettors  In  the  "ypto- 
graph  being  DLOTO.— We  proceed  as  toUows :— Ist. 
'^rfti  down  the  alphabet  In  order  as  far  as  «Je  l"'"' 
letter  In  the  word-!...,  as  far  as  H-and  draw  under  it  as 
many  paVallel  Itoea  aa  In  the  suspected  word.  tod.  On 
the  first  line  Dlaee  V  under  B,  on  the  seoond  L  under  B, 
on  th^ttfrSlJ  »der  aTou  the  lourth  T  under  C,  and  on 
Uie  Ust  U  under  H-i.J.,  the  cypher  letters,  one  in  each 
Une,  under  the  suspooted  lettors.  Srd.  Complete  these 
linu  in  retrogradeJnhabetical  ordertowards  the jelt  a. 
SrM  the  oSSnnunderA,  and  the  first  column  glvesthc 
key.  Thus  ABODBFGH&c. 

'  Tn4o. 

HIJKL*c. 
OAc. 
RSTAc. 

NOPQBSTUfcc. 
Showing  the  key-word  to  be  THOMJ.  In  the  secom 
oaae,  auppose  that  the  word  is  not  the  first,  or  Uial  tm 
a^inoebeSna"  The  beach."  Our  firat,  second,  and  thin 
^^fidfbat  the  lonrthvrtll  produce  thU  reeult- 
oiphsr  being  8ETJV— 

ABCDBFOH .  .  . 
R  B 
NOPQB .  .  . 

T 

HIJ  .  .  •  . 
OPQSSTDV.  .  . 
vhlrh  civaa  RNTHO  aa  key-word,  which  by  an  eat 
SmiUSu?nbee;S«.TH06N.  II  the  known  wordb 
iSSSrttaSthe key-word,  the  lattor  will  "P***  "^ 
thus  THOBNTHO;  il  shortor,  we  must  guess  at  th 
«rt  oTuie  key, bat ««  <».  oJ«a».  ?«-*;;" '^^"'J^ 
live  Ittim  ofOu  »»»«(*»"  «r..»  «*;  *«^  u  ^nUtaJ 
J>e  told  that  this  plan  Is  slow  when  the  word  is  oontalnc 
to  a  Imw^watenJ^and  that  it  may  be  4««««'»«  ^J  ""f 
SkeyTseToIleuirs  having  no  ""J^-  .Jf^^^ 
I  rofly  that  my  object  Is  only  to  show  Uu,t  with  patiem 
theoode  Is  not  secret;  to  the  second,  that  no  unco 
S'ect'ed^fer^^s  ollettersian  be  retainedln  the  mtod  lor 
with  certainty,  and  that  II  a  noto  be  made  ol  tiiei 
SeurityVtoe  great  merit  of  the  system,  is  lost,  as  t 
wf may  lafltato  the  hands  ol  others.  Allow  me 
Tdd   thaf  I  have  inventod  a  Uttle    l"""^""'^"' 

ro^S!i:^^^tiis.'^"S'''.L^&'e".s'x-t%;j 

^^to^^ol  whS;if  the  subiect  aUU.reUuns  i 
STest  rXUndViStoh,  -«»| '"i^'^i"- '^? 
one  to  make  for  private  use.  or  lor  »»«.»•  \  ,*"  "uk 
acting  raoiaateur  in  the  matter,  ^^as  I  liavo  tsK, 
upon  mysell  to  disclose  the  secret,  ol  <J*er  pUns^ 
to«bj<5ntwo  very  short  fP*'""' J^'K^'J!^ 
one  Kmnded  on  the  principle  that  I  >'•""•*."  •'J, 
dato,  the  other  upon  the  same  principle,  ""tj  •  "°* 
"uon  which  I  have  introduced.  I^J^  "y'^L^'Ji; 
ZJ^/i  In  lukch  ia  a  very  common  word,  and  1  wui  gra 
Si^t^SellSd  JOirars  occurs  in  »«">•"  Wn^ro'^' 

S55i?ar^"m-e&i;;.i  ^S^S%i 

lettors,  or  Introdnood  signs  "'J^om  m«»iuuK, 
which  methods  require  two  oople.  to  be  kept,  a  la 
objection — 


[4jlW- 


objection-  ^ . »  j  tv» 

YMN^s'A*5ja!XlsYO       KUO^O^SJSSl'l^PFY- 
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r4818.1— PROBLEM.— I  am  «oiTy  that  time  wlU  not 
allow  me  to  work  out  the  problem  propoMd  by  "  Ami- 
ciM"<aIlT;  bat  I  will  make  all  clear  for  blm  to  do  eo. 
He  moat  not  be  alnld  of  Urge  complicated  unmbers  and 
expreasiODa.  The  question  Is 
aolred  more  eaailjr  by  trigono- 
metry, yet  as  it  Is  taken  from 
"Mewin's  First  Book,"I  imagino 
the  algebraical  solution  to  be 
what**Amicaa**require8,  Thus; 
,  —Let  the  diagonal  C  B  of  the 
the  parallelogram  A  B  C  D 
represent  In  magnitude  and 
tUrectlon  the  resultant  oC  two  forces  A  C,  C  D,  acting  upon 
a  point  C  at  an  angle  of  184°.  Let  A  C  =  C  D.  Let 
O  B  =  lOOlb.  It  Is  reqn&rcd  to  resolve  C  B  into  its  com- 
ponents. From  B  draw  B  E  at  right  angles  to  0  D  meet- 
ing the  Utter  in  K-  Because  A  C  B  =  1S5',  A  B  D  = 
18»>,  and  CAB  +  CDB  =90'  Bnt  as  they  are  equal 
C  D  B  =  W  In  the  triangle  B  E  D,  the  angle  B  E  D  = 
90° ;  E  D  B  =  45°,  and  therefore,  D  B  E  =  46°,  i.e.,  Eno. 
i.  Tl.,  B  E  =  E  D. 

Let  X  =  Ungth  B  E,  then  x  =  length  S  D, 
and  Eno.  1,  47,  ./ax<  =  length  of  B  D  ><  x  ^J, 
or, "  Wormell'a  Ueohanlcs,"  the  hypothenase  = 

eithersldB  x  v^  .-.  B  D  =  ar  ^i; 

bnt  B  D  =>  C  D  (const.),  .•.  C  D  =  x  ^2 

and  C  E  =  X  V4~-  x. 

By  Enc  1, 47,  B  CS  -  O  S3  +  B  ES, 

U.,  1901  =  (x^/a"-  j-)>  +  aS. 

"Amicus"  can  aoWe  thUequatlon^nd  getting  the  value 

of  X  or  BE,  he  can  multiply  by  ^d  to  get  B  D,  or 

x«    -t-   la  =   BD. 
p.S. — I  do  not  think  our   friend  will  ever  get  such  a 
difficult  problem  in  the  "  London  University  MatricnU- 
tlon  Papers."— C.  H.  W.  B. 

14818J— MAN  AGE  WENT  OF  BKKB.— I  agree  with 
Taos.  Foulton,  that  letters  on  bee  culture  would  be 
very  Interesting,  and  I  trust  not  Inappropriate  to  your 
colnmna.  If  he  woald  fill  a  wlde-moutbed  bottle  with 
water  or  beefood,  tie  some  fine  muslin  over  the  mouth, 
and  qnloUy  Invert  it,  he  will  find  none  will  escape  after 
the  bottle  Is  inverted,  and  will  at  once  see  the  principle 
of  the  feeding  bottle.  The  bees  suck  the  food  through 
the  muslin  from  the  bottle,  as  It  is  inverted  over  the 
hole  on  the  top  of  the  hive.  Sometimes  the  bottle  is 
inverted  on  pejorated  zinc,  allowing  it  to  be  removed 
and  repUced,  without  the  bees  escapiug  tbroogb  the 
hole  at  the  top.— Astsoh. 

C4S18.]  BEE  MANAGEMENT.— In  answer  to  Thos. 
Poulton,  there  are  several  ways  of  feeding  bees,  bnt  I  be- 
lieve the  best  feeder  is  the  simples  t,  via.,  a  round  zinc 
pan,  aa  per  sketch. 
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A,  also  pan;  B,  honey,  or  sngar.  and  water;  C,  float- 
ing board,  perforated  with  numerons  holes;  D,  entrance 
(ur  bees ;  E,  top  of  hire ;  F,  super  or  working  hive. 
There  is  a  piece  of  wood,  which  fits  into  It  and  floats  on 
the  Bugar  and  water,  perforated  with  namerons  small 
holes  throagh  whloh  the  baas  insert  their  proboscis,  and 
get  natrlment  without  getting  their  feet,  legs,  or  wings 
sticky.  The  feeder  is  placed  on  the  top  of  the  hive,and  the 

,  bees  aacesd  through  the  centre.  Of  course  this  is  used 
with  the  humane  or  depriving  system,  other  than  which 
no  amatenr  or  any  other  bee-keeper  ahould  use.  WitbthU 
hive,  which  U  as  meipeasive  as  any.and  which  any  vonth 

^  with  a  llttU  ingenolty  can  constmct  for  hlmseU,  the 
little  bees  wiU  produce  more  honeys  and  afford  a  con- 
stant andhlghnr  Interesting atndy,  forany  timethe  bees 
eonld  be  seen  at  work  through  the  glass  doors.  As  far  as 
expense  goes  bees  can  be  kept  in  an  old  wooden  bar- 
rel, providing  it  is  dean,  and  put  in  proper  position,  &c. 

,  The  simple  square  box  hive,  with  two  or  three  working 
supers,  U  a  very  good  one,  and  gives  very  little  trouble 
to  the  bee-master,  and  a  strong  healthy  swarm  will 

,    work  three  sapors  daring  the  honey  season.    Should 

,  my  brother  readers  require  aoy  farther  Information  o  n 
bees  and  beekeeping  I  shall  be  gUd  to  aid  them  in  every 
way  I  can  if  they  will  ask  through  your  columns. — 
Fbaiik. 

t4Sia]— UANAGEMENT  OF  BEES.— Feeding-bottles 
for  beea  are  on  the  principle  of  the  fountain  for  bird- 
cages. They  are  readily  made.  Oct  a  vride-mouthed  gUss 
bottle — a  pickle-bottle,  I  usually  have— nearly  fill  with 
;    syrup,  have  a  piece  of  canvas  and  tie  on  the  mouth  as  if 
'    you  were  tying  down  preserves,  only  don't  have  the  doth 
'     k  ?  thioknesaes.     The  hive  U  supposed  to  have  a  Urge 
hols  in  the  top,  on  this  pUce  a  bit  of  perforated  sine, 
holes  about  the  size  of  the  head  of  a  pin.    Carefully 
tarn  the  bottle  of  syrup  updde  down  on  this  zinc.  No 
'    more  syrup  will  leave  the  bottU  than  what  the  bees  will 
'    J!?'""y  '•^  "P-    ^"o  ■'•  W-  Pagden's  pamphlet  on  bees, 
I    To  make  syrup  I  buy  West  India  sugar,  4d.  per  lb.,  to 
I    every  pound  I  add  half  a  pint  of  water,  boil  for  a/eic 
■    minuUt,  say,  five  minutes,  when  cooling  stir  in  a  pinch  of 
■ait  and  a  tew  dropsof  rum.    On  the  lltb  July,  I  had  a 
swarm  too  Ute  in  my  district  to  do  any  good.    I  hived  it 
,  into  a  box  ISin.  square,  9in.  deep,  conunenoed  feeding, 
each  night  giving  a  bottU  of  syran,  abont  a  iwand  and 
a  half,  and  on  the  a7th  of  July  the  box  was  faU  of  beanti- 
fal  comb,  having    osed  Ulb.  of  sugar.     In    feeding, 
mind  and  don't  spill  any  of  the  syrup,  and  be  sure  to 
cover  the  bottle,  so  tbat  no  bees  can  get  to  it,  ur  yon 
win  have  much  .fighting  and  so  loose  yonr  stock.— J. 
Lkb. 

[4631.]— CHLORIDE  OF  GOLD  may  be  made  by 
dissolving  the  metal  in  one  part  nitric  acid  by  mixing 
two  parts  hydrochloric  acid.— Nxw  Scbbcbiskb. 

[4621.]— CHLORIDE  OF  OOLO.— If  "Young  Photo" 
mixes  one  part  nitric  add  and  twopafta  hydrochloride 


acid  in  a  beaker  or  bottle  and  oats  the  gold  Into  small 
pieces  vrlU  dissolve  sooner.  The  deep  yellow  adntion 
thus  obtained  yidds  by  evaporatlon,yellow  crystaU  of  the 
doable  chloride  of  gold  and  hydrogen  soluble  in  water, 
alcohol,  and  ether.  N.B.  Place  the  dish  containing 
solotlon  of  chloride  of  gold  over  the  month  of  a  pan  con- 
taining hot  water,  so  as  to  evaporate  the  acid  oft, — Ohxoa 

[4621     AND     4633.1— CHLORIDE    OF     GOLD    AND 

NITRATE  OF  SILVER For  replies  to  these  queries 

see  O.  E.  Davis's  letter  in  tMs  number. 

[4633.]— NITRATE  OF  SILVER "Photo"  mast  pred- 

pitate  all  the  silver  out  of  hU  solution  by  the  aid  of 
nydrochloric  acid.  After  standing  a  day  or  so,  pour  the 
water  off,  and  get  a  day  crucible  and  mix  the  white  pre- 
dplLate  (fnim  tiolution}  with  charcoal  and  carbonate  ( f 

?utash,  and  place  the  crucible  in  a  well-urged  fire, 
ou  will  obtain  a  pellet  of  silver,  which  mast  be  dis- 
solved In  nitric  add  and  solptioncrystalllzeU  in  a  water 
bath. — Oksoa. 

C4634.1  — "  YOUNO  JOBBEB."—  The  sdection  of  a 
pendtUnm  spring  for  a  watch  is  reguUted  according  to 
circumstHnces,  namdy — a  verge  watch  requires  one 
kind,  a  lever  watch  another  kind,  tho  duplex  different 
again,  and  the  horizontal  again  differing  from  the  rest. 
Presimilng  that  be  reqaiies  a  pendnlum-spring  for  the 
lever  watch,  prooaad  as  follows :— Select,  or  make,  a 
pendalum  spring  to  salt  the  sUe  required,  that  is,  that 
the  spring  Is  such  dUmeter  that  the  outer  coil  lies 
nicdy  tietween  the  curb-pins  and  free  of  the  stad 
when  tho  eye  of  the  spring  is  exactly  central  with  the 
poteace  hde.  Let  the  spring  contain  about  twelve  to 
fourteen  turns  there  is  no  recognized  rule.to  determine 
the  length  of  wire  or  number  of  turns  chosen  by  springers. 
All  they  have  to  avoid,  concerning  this  part  of  the 
matter,  is  tiiat  the  turns  are  net  too  dose  to  each  other, 
nor  too  open.  A  good  kind  of  spring  will  have  its 
turns  the  distance  apart  of  four  times  the  thickness  of 
the  wire  of  which  it  is  made ;  the  length  of  which  will 
very  much  depend  upon  the  aize  of  the  watch.  In  all 
probability  the  average  length  may  be  Sin.  to  6in.  Next 
find  by  oouutlngthe  train  of  wheels — or  by  the  old  spring — 
hpw  many  vibrations  per  minute — or  half  minute — the 
baUnce  must  perform,  then  secure  the  spring  to  the 
pendulum  collet,  attach  it  to  the  baUnce,  bold  the  enter 
end  of  spring  firmly  by  the  tweezers,  and  while  the 
lower  pivot  of  baUnue  rests  slightly  on  a  piece  of  gUss 
cause  the  balance  to  have  rapid  motion  by  striUng  one 
of  its  arms,  that  motion  may  continue  lor  90  or  100 
seconds,  daring  which  time  count  how  many  vibrations 
the  balance  performs  in  the  time  required,  say  half  a 
minnte.  'Thna  the  springer  la  guided  in  the  selection 
of  a  pendolom  spring.— Sboomds  PsacTiCAi.  WaioH- 

HAXXB. 

[4S3S.]— FLUOBIME.— This  element  must  certainly 
be  reckoned  as  one  among  the  normal  constituents  of 
the  human  body,  though  it  only  exists  therein  in  a  very 
small  quantity.  It  U  alway  found  in  the  teeth,  more 
especUlly  in  the  enamel,  as  well  as  in  bones,  particu- 
larly fossil  ones.  It  also  exists  in  minnte  quantity  In 
most  animal  and  vegetable  products,  in  water,  both  salt 
and  fresh,  and  in  most  rocks.  There  is,  consequently, 
no  dlfllculty  In  seeing  how  a  supply  of  this  element  is 
sustained  in  the  htunan  body. — 'TBtKiTBorHEMic. 

[See  also  O.  E.  Davis's  letter.] 

[4837.]- LEATHER  DISCOLofeATION.— "O.  A.  O." 
being  in  the  leather  trade,  should  know  that  gallic  acid, 
one  of  the  products  of  tanning,  in  contact  with  iron  and 
moisture  produces  common  Ink.  His  moulds  and 
stamps  shoold  be  made  of  brass  or  boxwood.— H.  W. 
Beveley. 

[4617.]— DISCOLORATION  OF  LEATHER  U  caused 
by  the  Iroa  press.  All  Iran  liquors  or  sulphate  of  Iron 
will  bUcken  leather.  The  proper  way  to  make  impres- 
sions Is  to  get  your  impression  made  in  white  zinc 
metal,  ^in.  thick,  which  should  fit  in  a  groove,  made  to 
receive  it  Fig.  1,  in  the  top  part  of  the  press,  and  be- 
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fore  using  it  should  be  taken  out  and  made  warm,  and 
then  slid  back  into  the  groove  again.  Two  pieces  of 
fiat  white  metal,  cut  at  an  angle  and  screwed  to  the 
top  part  of  the  press^Fig.  S,  would  make  the  grooves. — 

S.  SCHOLXFIELD. 

[4638.]- INTENSITY  COIL.— Inanswerto"  W.  J.  P.," 
I  have  made  a  coil  from  instructions  given  by  "  Dyer," 
and  except  that  I  have  made  mine  only  lialf  the  aUe 
"  Dyer  "  gives,  in  every  other  respect  1  kept  to  Ms  in- 
structions, and  had  not  the  least  dlfflcnlty  wliatever. 
When  I  connect  the  coil  with  two  point-cells  of  a 
Daniell's  battery,  tho  shock  is  so  strong  that  none  of  my 
Iriendsdare  take  hdd  of  the  handles.—^.  D. 

[4629.]- MANGANESE  BATTERIES.— I  regret  that 
I  have,  from  other  business,  overlooked  two  queries  in 
your  Ust  issue,  in  which  my  name  occurs,  until  now. 
I  have  to  state  that  my  battery  is  simply  the  Le- 
danche,  bat  without  the  accamoUtion. — W.  H.  Stonk, 

[4633.]- WEIGHT  OF  BALL.— Ralph  WillUms  in  this 
query  makes  it  appear  that  my  former  answer  is  charac- 
terized by  two  errors.  But  I  am  pleased  to  say  that  I 
am  not  accountable  for  either  of  the  (apparent)  errors. 
I  think  that "  R.  W."  himself  is  acoouatable  for  the  first 
one,  and  the  printer  for  the  other.  In  the  first  place 
"  R.  W."  poimU  ont  that  he  thinks  I  have  missed  a  point 
(I  presume  he  means  a  decimal  potntj.  If  so  1  beg  to 
poinl  out  to  him  that  the  said  foiM  will  be  found  drUad 
the  figure  7  in  my  former  answer,  and  vAh^fwe  it,  as  "he 
pUces  it,  which  makes  all  the  differenoe— 7'8S4  being 
mode  to  stand  as  *7854.  In  the  second  place  the  printer 
has  misplaced  a  decimal  T^int  in  connection  with  the 
weight  of  wire,  *5,  or  half  a  pound,  being  made  to  appear 
as  Sib.  I  thoDght  "  R.  W."  would  discover  the  error 
when  he  knew  that  the  weight  of  the  wire  was  half-a- 
pound.  He  wlU  see  that  dividing  by  five  and  dividing 
by  point  live,  |Hvo  different  results.  Perhaps  a  little 
explanation  wni  asalst  ■*  R.  W."  in  comprehending  the 
rale  (which  I  j^Tpf  it  not  too  simple).    Of  its  correotneaa 


I  can  entertain  no  doubt  after  twenty  years'  almost  daUjr 
experience.  The  rule  to  obtain  the  weight  of  round  bar 
iron  is  as  follows :  Multiply  the  square  of  diameter  by 
3'618,  which  is  the  weight  Inlbs.  of  a  lineal  foot  of  roand 
iron,  lin.  diameter.  In  working  out  the  weight  of  a  foot 
of  ^in.  round  wire  for  my  fofmer  answer,  I  found  that 
It  involved  several  pUces  of  decimaU.  Itheref  ore  took  the 
weight  of  a  yard,  which,  coming  so  near  to  baU  a  pound, 
made  the  process  very  simple.  On  referring  to  Psnn  I 
find  that  he  gives  the  weight  of  8ft.  of  iin.  round  Iron  as 
■49 ;  Spon  gives  '51.  I  take  the  mean  and  say  -S,  which 
U  suflldently  approximate  for  all  practical  purposes.  Of 
coarse  I  had  to  multiply  the  weight  of  a  foot  by  three  to 
obtain  the  weight  per  yard.  Or  else  (which  was  more 
simple)  multiply  by  the  weight  of  a  yard  of  round  iron 
lin.  diameter,  which  is  7'854.  I  did  not  attempt  to  split 
hairs,  as  I  Inferred  from  "  R.  W.'s"  first  query  that  he 
only  wanted  a  rule  whereby  he  could  obtain  the  weight 
of  round  iron  in  the  shape  of  rouiid  hoXl*  and  rouadwire, 
so  I  gave  the  weights  In  Tound  numbers.  I  may  now 
Inform  "  E.  W."  that  the  146  made  use  of  to  obtain  the 
weight  of  a  wrought  iron  ball  is  the  weight  of 
a  wrought  iron  ball  lin.  dUmeter.  So  that  the  cube 
of  any  sized  round  boll  multiplied  thereby  will  give 
the  weight  in  lbs.  X  think  I  have  now  said  enoagh  in 
expUnatlon  of  the  roles  and  the  reasons  for  the  rules, 
and  think  that  if  "  R.  W."  will  try  again  (bearing  in  mind 
these  oarTeetions)hewUlsnoeeea  to  hUown  satiafaetlon. 
It  is  soarody  necessary  for  me  to  work  the  sum  now. 
Rut  I  do  so  with  pUasure,  hoping  thereby  to  satU^ 
"  R.  W."  Weight  of  ball  Tin.  dUmeter.  T«  x  -146  =  50-078. 
Weight  of  a  yard  of  ^in.  ronnd  wire  ■36>  x  7'8S4  a 
■490,1175  For  dmplieity  I  take  the  weight  as -5.  There- 
fore 
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If  "  aw."  will  invest  Is.  in  a  little  book  published  by 
Charles  Fox,  Paternoster  row,  vu.,  "  Penn's  Tables,^' 
showing  the  weight  of  round,  square,  and  fiat  iron,  brass, 
copper,  I  think  he  would  be  pUaaed  with  the  aame  and 
find  it  a  cheap  two  shillings'  worth.  Does  not  J.  Naslt 
find  his  weight  too  heavy  for  a  cubic  foot  of  oast  iron  ? 
Most  authors  give  it  as  460  lb.  This  will  accoont  for  the 
81b.  differenoe  between  my  weight  and  hU  of  a  7in. 
balL— FxBBtm. 

[4684.]  —  ELECTRIC  I  CLOCK.  —  TO  "  ELECTRO- 
MAONET."— I  may  add  that  the  dock  is  equally  un- 
original, being  a  Swiss  patent,  exhibited  in  the  Ust 
Paris  Exhibition.  I  hesxd  of  It  from  my  friend  Dr. 
Grabham,  of  Earlswood,  and  procured  one  through 
hU  instrumentality.  The  EnglUh  patent  has  been 
bought  by  Mosdy,  of  Covent  Garden.  The  only  points 
to  wiiich  I  wUhed  to  draw  attention  were  the  mode  of 
making  the  battery  and  the  remarkabU  permanence  of 
the  action.— W.  H.  Sioim.  \ 

[4686.]— CAEX  COLOintS.— Proonre  a  small  sUb  and 
mailer  of  glass,  and  grind  the  powders  into  a  smooth 
stiff  paste  with  equal  parts  of  isinglass  size,  and  thin 
gum  water ;  compress  into  sqoans  as  closely  as  possible, 
and  dry  with  a  very  gentle  heat.  Old  crombllng  ooke- 
colours,  may  be  powdered  very  findy  lu  a  biscuit-ware 
mortar,  and  sifted  through  fine  mnslln,  and  ground  op 
as  above,  omitting  the  gum  water  In  the  medium,  it 
the  powders  are  rabbed  up  with  honey  (d«jr/mmatrd)  to 
the  consUtance  of  thick  cream,  they  answer  admirably 
as  moixi  colours. — Sablx. 

[4840.] -SOU rat  KENSINGTON  EXAMINATION 
PAf  £Uil.— If  '■  J.  B.  H."  sends  direct  to  Sooth  Kensing- 
ton for  the  examination  papers,  they  will  be  sent  to 
him  by  secretary,  ScUnce  and  Art  Department.  He 
will  have  to  pay  lor  them,  6d  I  think.— C.  H.  W.  B. 

[4648.]— TWO  COINS.— The  upper  one  U  a  PAIS 
penny  of  WillUm  I.,  possibly  one  of  the  13,000  or  so 
lound  on  the  property  of  a  Mr.  Dunn,  of  Beaworth,  in 
Hampshire,  In  the  year  1838.  The  obverse  U  PILLELM 
UBX  ( WilUam  King),  and  on  the  reverse  U  "  OCMUND 
ON  StlDE,"  Osmund  being  the  moneyers  name,  and 
Cude  the  place  of  coinage,  Soothwark.  The  letters 
PAXS  in  the  angles  of  the  cross,  by  some,  considered  to 
be  an  abbrevUtlon  for  "  Pax  sit,"  a  not  Improbable  ex- 
pressi'jn  of  hope  for  peace  in  the  troublous  times  of  the 
Conqueror  (v.  Rudlng).  The  lower  eoin  is  a  sUpenc* 
of  Philip  and  Mary,  date  1554.  Value  depends  on  con- 
dition.—T.  W.  BOOBD. 

[4650.]— FBENCH  LANOUAOE.— I  think  "  OUan- 
dorfTs  Method"  would  suit  "Patty"  very  welL— O. 
W.  A. 

[46Sa.]— TONING  BATH.— I  hRve  used  the  foUo wing 
tor  tbe  iMt  four  or  five  years,  and  know  of  none  saperiot 
for  rich  purple  tones :— 30^.  aoetate  of  soda,  lOos. 
water,  Sgrs.  o&rb.  of  soda.  Ttds  to  be  mixed  some  hours 
before  wanted,  and  chloride  of  gold  sofflolent  to  tone  tb« 
prints  in  hand  added  just  before  required  for  use.  Th« 
bath  works  qoiokly  hot  and  slowly  when  cold.  I  always 
prefer  it  hot,  and  the  solution  may  be  naed  over  and 
over  again,  ad  ItbituM.  I  may  also  add  that  for  the  last 
three  or  four  years  I  have  always  asod  nitrate  of  potash 
in  my  sensitising  bath  In  the  proportion  of  U  of  silver  to 
1  of  potash,  and  obtain  richer  tones  and  more  glossy 
prints  by  so  doing: — Soa.  nitrate  of  silrer,  los.  nitnte  of 
potash,  :lUoa.  water,  nentraiiaed  by  a  little  carb.  of  soda. 
I  never  have  any  "  old  "  bath.  I  use  it  up  until  there 
is  not  sofBcient  to  float  my  psper,  and  then  add  fresh.— 
Unit. 

[4653.]— SUNDIALS  TO  SHOW  CLOCK  TIME.— 
Wishing  still  to  leave  this  problem  to  your  readers'  in- 
genoity  for  a  month,  I  will  only  give  the  aaerist  of 
p.  574,  at  present,  the  information  that  should  enable 
him  to  solve  it.  1.  Astronomical. — The  "  Meridian  of 
mean  time,"  or  that  line  in  the  apparent  heavens  which 
contains  the  place  of  the  son's  centre  at  every  IS  o'clock, 
may  be  plotted  by  attending  to  the  two  columns,  in 
any  almanac,  of  eqnatiou  of  time  and  son's  declination. 
It  has  the  form  of  a  long  italic  8,  so  leaning  across  the 
troe  meridian  as  to  touch  the  northern  U^pic  about 
\\  mlnotes  (of  an  hoor)  west,  and  the  southern  about 
l{  minutes  east  thereof.  This  leaning  slowly  increases, 
and  will  for  many  oentories:  but  the  ineqtuUty  of  the 
two  loops  is  decreasing,  havmg  been  at  its  maTimum 
six  oentories  ago,  when  the  8  was  last  upright.  The 
leaning  is  alternately  to  tiie  right  and  left,  for  abont 
6,000  years  each ;  bnt  each  loop  is  alternately  largest 
for  twice  that  period;  and  the  southern  baa  been 
largest  ever  since  Adam's  time,  when  they  were  last 
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oqo«l.  The  iridert  bulge  ot  tbat  loop  i»  now  «ome- 
wiere  «boat  IB°  of  S.  aecKn«tlOD,  jnd  th«t  of  the 
smaUer  loop,  TOP  N.  The  oroMlng  ot  the  cnnre  on  itself 
ia  some  i  minute  west  of  tfco  m«rMl«n,  mnd  about  10° 
N. :  and  iU  four  croaalDgi  of  the  neridiaii  tm  at  tome 
94°  and  IW^  N.,  at  a  point  very  near  the  Bortltera  tropic, 
and  at  one  atm  nearer  the  gonthem.  I  oxprosaly  re- 
noanced  the  ahowing  of  tme  dock  time  for  a  few  dayi 
of  midaammer  and  midwinter,  namely,  when  the  aun'B 
daolbutian  «xc«ed8  the  laat-named  two  points.  I  abonld 
add  that  the  indications  of  all  dial!  within  bait  an 
howot  annriae  and  annaet,  will  always  bo  Tttiated  by 
retraction,  and  the  scale  ahonld  never  extend  to  tboae 
boors.  €  OpUcaL— The  solar  shadow  of  eyeiy  object  Is 
bordered  ky  a  (>«iniail>ra,  wbosa  aasnloi'wldth  eon^ 
the  sun's  apparent  diameter,  and  the  theoretlo  ttadow'a 
boondary  (as  It  would  be  oast  by  a  star  ooenpylng  the 
slaoe  ot  the  aun'a  centre)  la  hall-way  between  the  edge 
of  nnro  shadow  and  fall  light.  But  whllo  the  former 
of  these  is  always  perceptible,  the  Utter  neyer  U  so 
with  accuracy.  Therefore  the  shadow  bonndary  to  be 
nsed  practically  in  dial*  must  always  be  «iat  of  pMe 
shadow,  which  U  within,  or  leas  tl"".  Uw  **;«"«"« 
shadow  by  halt  the  son's  diameter  at  the  time.— E.  L.  O. 

r«6*.l— OCCDLTATION  OP  SATURN.— "Hajwems" 
will  ted  no  dimoulty  In  taterpretlM  U»  MMMwi 
llmmmar  aeeoUBt  of  uils  pkenontenon  if  ■he'  will  rsfsr 
tovm  l^LWhere  he  iJin  tod  that  the  bortaontal 
paiaSa  ot  Uw  moon  oa  Ssptaiaber  80th  is  about  N-. 
This  Is  the  maximum  amount  by  which  the  moon's  ap- 
parent place  in  the  beaveos  may  bo  shitted  from  her 
pbM»  as  supposed  to  bo  rtewed  from  the  earth's  centre. 
Further,  her  seitf-diameUr  on  September  80th  is  more 
than  Ifr,  so  that  oven  though  Saturn  were  76-  (•.«.  S9-  + 
1» )  from  the  moon,  supposing  both  to  be  viewed  from 
the  earth's  contre,  he  would  be  eoonlted  as  seen  from 
some  parts  of  the  earth's  surface.  Ho  is  actuaUy  about 
ridi-  from  the  moon,  southwards,  at  the  time  ot  con- 
junetkm;  so  that,  as  seen  from  sUUonshavlBg  more 
than  a  certain  northerly  latitude,  ho  wlU  be  ooeulted.— 
K.  A.  Pbootob.  I 

[«B4.] -OCCULT  ATION  OF  SATURN.-Wlthont 
examining  the  AlvoKac,  it  aeems  pretty  plain  that 
••  Hesperus  "  must  have  overlooked  the  mom'i  parallax. 
The  elements  he  ijnoteB,  are  doubtless  given  for 
the  earth's  centre,  not  Oreenwicli;  and  apply  to 
the  place  where  the  bodies  wIU  be  verUcal.  The 
^Imanae  does  not  predict  an  ooisnltatiou  tkrre,  but  at 
(iroenwich,  which  is  quite  possible  while  tbelM»e«n(ri« 
lUstanoo  is  as  great  as  he  states  j  the  moon's  horlaontal 
parallax  being  greater,  and  Saturn  now  never  much 
above  our  horiaon. — E.  L.  G. 

[««e6.)— MANGAHESl!  BATTEBIE8.— TO  "P.H.  B." 
— T  protect  my  connections  from  corrosion  with  a  small 
plate  of  platinom  toU  under  the  copper.  I  onderstand, 
however.  It  Is  possible  to  prevent  eorroslon  by  matog 
the  oarbon  very  long,  so  aa  to  nrojeot  acme  Inches  from 
the  solution,  and  p2nting  a  thick  band  of  shrilao  vk- 
nish  round  the  projecting  part  between  the  flold  and  the 
bindhig  screw.— W.  H.  STom. 

M8M.}— PRESSURE  OF  'WATEB.— The  pressure  per 
sooare  inch  on  the  bottom  Is  the  same  In  each  case. 
The  pressure  of  a  fluid  on  the  bottom  of  Its  containing 
vessd  depends  on  the  depth  of  the  Bold  and  not  on  Uie 
form  of  the  vessel.  "  Holbeok  "  may  demonstrate  this 
for  himself  in  the  following  manner:— Take  a  plane 
tub*  A,  and  to  the  bottom  fit  a  water-tight  valve,  V. 
This  may  be  pressed  up  by  means  of  a levsr, oft.as 
shown  in  the  sketch.    F  being  the  fulcrum  ud  w  the 


a.  From  lx-f80+|c-*-t80by  menk  omitting 
the  SO  common  to  both  sides  i  X  +  |  x  »  x -i- SO,  whence 

I  X  =  60,andz  =  800,  aa  before.  So  that  the />  Infonna- 

0 

tlon  is  correct,  and  sntloient  alona,  with  none  of  a,  to 

determine   that  the  regular  length  of  journey  was  five 

hours. — E.  L.  G. 

[tfSaj  — lATHEv— TO  "TOMETKH."— You  ought  to  be 
a  pretty  good  judge  of  what  yon  are  able  to  do.  A  great 
deal  more  is  required  in  lathe  making  than  a  mere 
knowledge  of  turning.  Aa  to  price,  the  <i00  and  the  tK 
Uthes  are  probably  each  worth  abont  its  price— plm 
profit.  Ton  want  an  amateur's  lathe,  that  ia,  one  fit  for 
a  gentleman's  use,  and  seem  to  think  that  you  can  get 
It  somehow  at  the  price  ot  one  that  an  apprentice  would 
be  set  to  work  at.  Do  not,  pray,  make  a  4J  lathe: 
nothing  leas  than  5.  I  should  gel  the  bed  east  and 
^aned  and  fitted  on  to  standard,  and  fly-wheel  and 
treadle  fitted  complete  as  a  first  start,  and  I  reckon  to 
get  that  well  done  will  take  411  more  orleH  toraSbi. 
Ton  can  add  a  leading  screw  ataar  ttnM  after  all  the 
rest  is  complete,  and  the  bearings  for  screw  may  be  cast 
on  or  screwed  on  afterwards  aa  yoo  please.  And  all  the 
above  work  I  should  entrust  to  WQUnsoo,  and  nobody 
else.  Ton  can  get  a  tin.  UtheotWhitwoHh  with  sundry 
chucks  tor  dtOO.  One  ot  Muir's  tor  leas  than  that,  and 
one  of  Smith,  Beacock,  Tannett,  tor  a  little  more  than 
half  Whitworth's  price.— J.  K.  P. 

t^BSB.]- THE    LATHE.— Perhaps    "J.   K.   P."    will 

Sardon  me  for  answering  a  (inestlon  addressed  to  him.  I 
o  not  think  tK  at  all  an  adeonate  price  for  a  lathe 
such  a<  "Tometer"  describes,  uhe  wants  a  good  lathe 
and  baa  not  the  monev  handy,  he  might  borrow  it,  and. 
as  be  says  his  time  is  his  own,  he  could  easily  earn  the 
interest  of  the  money  advanced,  and  so  gradually  payoff 
the  debt.— O.  W.  A. 


hours  with  the  Telescope,"  c«a  be  gathsasd  im  lia 
fact  that  the  telescope  wa»  at  the  ateuliAKl  1* 


.i^^-- 


T" 


1i>^ 


weight.  Wsiter  must  now  be  oaretally  poured  In  till  the 
valve  just  beg^s  to  open  and  the  heii^t  of  the  column 
of  water  noted.  Now  perform  the  same  experiment 
with  a  tube  ot  the  form  shown  In  the  sketch  B,  the 
bottom  of  which  has  tke  same  area  as  that  of  A,  and  let 
the  valve  be  presssd  upwards  by  the  same,  or  a  similar 
lever  and  we^ht ;  on  pouring  water  in,  the  valve  will 
lust  begin  to  open  when  the  height  of  the  column  is  the 
Bi^Mas  it  was  In  A.— ExmBiTiona  ax  Rotai.  GoLi.xax 
o>  Bcmo. 

tdfiM.]— PRESSURE  OF  WATER.— No  dUtlarenee,  ot 
odane.    It  Is  the  most  elementary  fact  in  hydrostatics. 

-a.  Lo. 

T«6<.]— PRESSURE  OP  WATER — In  reply  to 
**  Holbeck."  the  pressure  per  square  inch  at  the  bottom 
of  each  pipe  is  exactly  the  same,  namely,  about  6'29  lbs. 
— iThohab  J.  O'ComoB. 

[4WS.]— PROBLEM.— a.  Call  the  regular  length  of 
journey  x  minutes.  The  train  proceeded  regularly 
60  iiiisasfna.  then  stopped  tor  80.  and  bad  to  do  the  re- 
mainder, which  would  regulariy  have  taken  x  —  60,  at 

three-quarter   speed  which   occupied  £■  (x  —  60)— The 
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whole  took,  we  are  told. 

4 


X   +   110  minutes.     Hence 


(A)90  ■^  |.(x-60) 


X  +  110.     Kext,  had  the  train 


proceeded  90  minutes  right,  and  stopped  for  SO,  it  would 
have  had  to  do  what  usually  takes  z  80.  at  three-quarter 

speed.  requlTlngl(x  —  90)  and  these  times,  we  are  told, 
would  have   made  x  +  100.      Hence  (B)  UO  -f   2 


X  —  90 )  -  z  -t- 100.      Be  jecUng  the  flgoree  common. 
to  both    sides,  equation  (A) 

beeoBoa  i    (x  —  0»)  =>  x  +  9(^  and 

8 

(B  becomeai  (x  — 90)-x— 20.     Their  ball  sum  is 


KITE.— The  kite  would  certainly  not  Bet  as 
describes,  tor  suppose  it  to  be  suspended  In  the 
air  aa  he  proposes,  and  to  be  inclined  at  an  angle,  say 
of  i6",  wliicb  would  be  about  the  proper  inclination; 
then  the  wind  pressing  on  the  toclinea  kite  would  act 
in  two  ways,  It  would  tend  to  drive  it  along  horisontllay 
and  it  wcold  also  tend  to  drive  It  up  perpendioulsrly, 
and  as  these  two  forces  would  be  equal,  and  supposing 
there  be  nothing  tooppoee  or  «l<iwt«lah  either  of  them, 
the  ntmoet  the  apparatus  could  do  would  be  to  move  in 
the  dbreotion  of  their  resultant,  or  in  other  words  it 
would  move  up  from  the  earth  in  the  direction  ot  the 
wind  at  about  an  angle  ot  dB->.  But  seeing  that  the 
weight  of  the  kite  and  its  appendages  wonld  diminish 
the  force  of  its  upward  tendency,  and  that  no  opposition 
whatever  would  be  offered  to  its  horizontal  motion,  the 
practical  result  would  be,  that  though  it  might  possibly 
rise  up  into  the  air,  it  would,  at  the  same  time,  move 
along  with  the  wind  at  a  much  more  rapid  rate.  In 
order  that  any  apparatus  may  beat  up  to  windward,  it  is 
neoeaaanr  that  it  should  have  something  to  hold  on  to. 
In  order  to  prevent  It  drifting  to  leeward.  A  boat  beate 
up  into  th^  wind  because  iU  length  gives  It  a  firm  grip  on 
the  water,  knd  a  kite  will  beat  up  to  windward  (as  indeed 
all  kites  do  Vhen  they  rise  op  bom  the  earth)  provided 
it  ia  held  by  a  string  to  prevent  it  going  with  the  wind. 
A  kite  could  no  more  work  up  into  the  wind  without 
being  held  by  a  string,  or  some  equivalent  contrivanco, 
than  a  lever  could  l>e  nsed  without  a  fnlorum.  The  ap- 
paratus "  W.  J."  deecribea  would  drift  hopelessly  along 
with  the  wind.- W. 

(4678.]— NITRATE  OP  8ILVER.—Refer  to  replies  to 
query  4683  In  last  number.— T.  W.  BooBD. 

[4678.]— NITRATE  OF  SILVER.— The  sediment  from 
"  Paddy's,"  salted  "  slops  "  is  chloHde  of  lilrer.  His  best 
plan  is  to  collect  the  sediment  in  a  large  bottle,  and 
when  tun,  sell  it  to  a  chemist,  together  with  all  his  old 
filter  and  draining  passers,  or  get  the  chemist  to  convert 
them  for  him  into  nitrate.- Usit. 

[4678.]— BOURNE  ON  THE  STEAH  ENGINE.— 
In  reply  to  Thomas  Watson  no  better  work  than 
"  Bourne  "  is  at  present  pubUshed  on  the  steam  engine. 
''Main  and  Brown  on  the  Steam  Engine  "  is  also  b  very 
good  work,  but  it  treats  principally  on  the  marine 
engine.- Thokas  J.  O'Coxhok. 

[468B.]— PEDOMETERS.- The  motion  of  the  body  In 
walking  causes  the  vibration  of  a  short  weighted  arm  or 
pendulum  wMch  acta  upon  a  small  toothed  wheel,  geared 
mto  another  connected  with  the  index. — UiUT. 

[4881.]— IPOWER  OF  ENGINE.— According  to  the 
rule  to  which  "  H.  W,"  refers,  the  power  of  his  engine 
at 801b. pressure  would  be  i  horse  power. thus. 

a  X  2  =  4  -H  H  =  j2  =  -g  h.  p.  ot  engine. 

therefore  three  times  the  given  pressure,  or  901b.  per  sq.  In. 
would  be  neoessary  to  enable  the  engine  to  work  up  to  1 
horse  power.  With  respect  to  the  thickness  of  boiler 
plate,  I  most  refer  "R.  W."  to  some  practical  boiler  maker, 
whose  advice  will  be  safer  than  mine,  for  9(Hb .  is  an  un- 
nsually  high  pressure.  If  possible,  it  would  be  far  better 
to  use  an  engine  with  a  mn.  cylinder,  since  then,  the 
pressure  need  not  be  more  than  401b.,  the  expense  of 
boiler  being,  ot  course,  proportionately  reduced. — ^Vxr- 
TDnus. 

[4698.]— BICHROMATE  BATTERT.— The  plates  are 
usually  about  Jin.  or  jln.  between  the  taoee.  The  re- 
sistance of  the  solution  is  so  small  that  I  think  very 
little  powder  wonld  be  lost,  and  greater  constancy  l>e 
obtained,  if  they  were  lln.  apart.  The  plan  for  connect- 
ing (^ven  under  the  heads  of  "  Cnrbons "  and  this 
ba^ry  in  my  papers)  ia  the  best  possible — viz.,  electro- 
typing  the  top  of  the  plate  and  soldering. — Bioma. 

[4701.1— CLEANING  COINS.— Caustic  ammonia  will 
41ean  silver  coins.  Much  more  harm  than  good  ia  likely 
to  result  from  attempting  to  clean  coins  ot  any  value. — 
T.  W.  Boobs.        , 


Turtou  "—that  is,  &i.  In    »pertnre 
length.    I  do  not  rocommena   the  i  _^ 

figured.    The  toothed    wheel    aud   qaadrnt  0k> 
expensive ;   and,  again,  tiie  legged  part  ttOiml 
should  be  higher  bi  proporUoo.      The  psa  triW 
quadrant  should  be  replaced    tty  •  aeniidi^  «« 
teeth:  a  oord  carried  aioac  tke  eiii.uailwan«* 
aemiolrde  and  making  a  tans  ronxtd  thsalH^t, 
the  endless  screw  in  my  figure,  nerving  iapxim 
tlnooua  motion  In  altitude.      lai   nka  e^rc  ■  ai 
round  the  circle  c,  with  a  torn  ronadUWsiifevk 
the  crown-whed,  would  give  Uxe  ciiiitl— i  araaa 
axlmutb.    The  figure  Is  really  &  plotorc^iaT^ 
modifications,  of  a  telescope  I  need  taaUie< 
Marlborough  SchooL    The  crovrxa  whad  lUa^ 
from  a  part  of  the  apportenancee  of  a  viata%i  t 
also  filed  and  set  the  eadleaa  eerev,  Kii4ti*|jn 
of  work  I  made  of  U,  more   by  totuoL  &an 
wheel  working  In  tke  crown-wheel  -warn  mah  •  ^h 
breaking  a  knitting  needle  into    four  aqolpajri 
tying  these  (!)  parallel  to  each  oUiar  roial  aM 
a  rod.    The  instrument,  when  *hm«  maipMd^k 
singnlar  combination  of  the  expematre  eedtki^ 
piaoe;   but  the  knitting  needfo  mad  thea^v 
arrangement  worked  wA  an  the  aama;  anlOKair. 
of  having  the  two  haadtef,  wbidi  give  thsalBsa 
azimuth  motions,  alwayi  In  the  same  flxet  «<  f» 
nient    position,  was  soch  m  to  snake  ontlBta 
instrument  was  an  alt-asimath. — &.  A.  Pbocb. 

[4718.]— BEES.]— They  win  pakoa  ia  aad  o«z«e 
such  a  bole  as  you  describe,  provided  yon  ooeai 
entrance  of  their  hive  with  it  In  ameh  a  maaiett 
prevent  Xkelt  escape  into  the  roasn  where  tkcSn 
kept.    Move  them  at  ni^t,  and   ia  the  moraia* 
wlu  take  the  bearings  of  their  new  locality  befontt 
mencing  their  labours,  so  as'to  be  able  to  and  theit* 
back  again.    For  feeding  in  winter,   aae  a  syrup  a* 
of  white  loaf-sugar,  bailed  down  wtth  water,  ahMi 
pound  to  a  pint.— T.  W.  Books. 

[47n.]— FOSSILS.— "H.  U."  ought  aost  certalnlyte 
find  some  fossils  in  the  locality  between  Cromer  sad 
Hunstenton.     The  Tertiarv  system  is  very  folly  dew- 
loped  in  that  nei^booihood,  and  amidst  the  Crag  of  the 
Pnoccne  group  he  may  chance  to  come  opoo  the  re- 
mains ot  small  mammsna  analogous  to  the  moase.  also 
teeth  and  bones  ot  plaeold  fishes,  and  oorals,  and  sheik 
of  innumerable  species ;  marine  pisate  srs  lilwwlae  to  be 
found.    The  strata  consist  of  mvine  sad  lacastrioe  de- 
posits of  shelly  beds  of  sand,  day,  sad  fellow  loam,  and 
flinty  shingle,  generally  restikg  as  the  eftatt  ^ntno. 
"H.U."  diouM  wander  into  any  psvel  ?**•"■  Vf"^^ 
4c.,  and  closely  scmtiniea  eterjr  rod:  near  which  he 
comes;  tie  shoiUd  alaoprmtla  Miawlfwi^a  hanasr 
for  the  purpose  al  detaching  »i«taian     Thedbafcsa- 
Cretaceous  system  lies  lauacfiitA)  Msvthe'VtxaiK) 
and  is  rich  in  shells.— Abtucb  txnuniu. 


QUESIES. 


ohvlouly 


(x  — 76)  '=  x;  80  that  x  »890. 


[4706.1  — PHOTOGRAPHT.— "  In  a  Fix  "  has  overdosed 
his  washings  with  salt.  A  rery  small  quantity  of  tall  ia 
sutficient ;  too  much  nndoes  it  sHi.  "  In  a  Fix  "hail  hotter 
put  all  his  future  wasiiings  into  another  mug  and  try  to 
precipitete  the  silver  by  adding  a  little  of  the  over-eaUed 
washings  to  it  instead  of  salt,  and  so  gradually  use  It  op. 
Uini. 

[4709.]— PROCTOR'S  TELESCOPE  STAND.— The 
dimeasloasof  the  stend  figured  atp.l7ot  my  "Half- 


[4795.]— 8H0RT.«IGHT.— Coold  any  ot  yonr  adeaUfc 
readers  give  me  a  little  advice  onder  the  foUowmg  a^ 
oomstanees  }  I  am  very  short  sighted,  so  much  aa,  Um 
I  am  unable  to  recognize  a  person  ten  yards  ditui; 
which  is  very  laeenvenient  tor  my  dailv  occupation.  1  •■ 
81  years  ot  ue,  and  my  sight  has  gradnaUy  got  ehoila 
since  14.  Is  It  prudent  to  wear  spectaolee  (I  haveafau 
horror  of  them),  I  have  heard  they  straia  the  eyss  "* 
otherwise  prove  injurious.- Moass. 

[4788.)  -HOBOLOOICAL.— TO  "NOBODY."- Thasb 
to  "  Nobody  "  and  othera  tor  their  kind  replies  U>f 
queries.  No.  4,188.  I  never  had  the  pleaanre  of  iud» 
such  a  welcome  eomnranieatlon  befere  as  thsl^ 
"Nobody's"  on  watch  jeweBIng;  aad  aOov  me  teta 
him  I  found  it  practical  to  the  letter.  Will  that  gas- 
man kindly  inform  me  how  to  torn  la  a  near  verge,  es 
also  how  to  ttt  a  balance  wheel  to  avarge  watch,  namisi 
tooU  to  beosed  In  the  same,  aad  ohUge  t — Comroiuio 

BaIuWOX. 

t47>7.]— TO   "OMBOA."— I  am  very  Boeh  plesBi 

with  the  results  given  by  "  Omega  "  in  liia  paper  as 
Slater's  iron  ceU.  Would  he  kludly  inform  tae  m^f  1 
can  obtain  nitrous  acid  at  4d.  per  lb.,  aad  aleo  aitn^ 
of  soda  at  lid.  lb.  ?  I  should  very  much  like  to  fcnss  >k> 
results  obtained  with  his  86  cells. — A.  J.  JAnaaax. 

[4798.J-TO  "SIGMA."- 1  am  glad  to  hear  tW 
"  Sigma"  ia  golngtooompUe his pn cent  papettisB' 
book.  Undoubtedly  it  will  be  about  tbeVratwi^^ 
electricity.  The  Iran  that  conlalDid  flB  per  ent  * 
oarbon  was  a  piece  of  common  canl-iron  gas>pt^  ' 
would  like  "  Sigma  "  to  inform  me  h  >^%  zinc  eaa  rtf^ 
sodium  in  a  solution  of  sodium  chlari<  c,  as  >iaae<<<'^ 
does;  while  in  one  of  his  funner  papers  lie  n/*'^ 
zinc  cannot  replace  sodium  in  a  solution  of  ■•^i''^ 
cUoride,  and  I  think  eo  too.— A.  J.  Jarkak. 

[4790.]— TO  MR.  iPROCTOB.  — Mr.  Praetae  stT* 
a  Arietis  is  visitde  in  a  81a.  Will  he  say  vinAi*  »• 
angular  distance  and  magnitude  of  the  eonaponMU' 
Duea  Ur.  Wray  ,use  a  cement,  liquid  or  solid,  as  t  <^' 
cave  leuB  in  his  glasses  ?— Aquc  Sous. 

[4780.]— NAIL  MAKING  MACHINE.— Can  any  cot* 
spondent  inform  me  what  would  be  the  ooel  of  a  maei^ 
to  make  cut  nails,  and  how  many  different  sizes  on«  <^ 
make,  and  also  what  power  ia  required  to  work  oat'' 
Nau.  Maxeb. 

[47SL]— TO  "  glOMA".— I  ahaR  eeteem  H  a  rerj  ff* 
favour  it  "  Sigma  "  will  inform  me  whether  soakiof  * 
portion  of  a  eaarbon  ^te  with  paraflUcie,  to  pren* 
abaorptlon  of  llqnid,  as  suggested  bj  hiia  Home  titf^ 
since,  would  not  have  an  injurious  eilect  upon  ite  eV' 
dnctivity.— DixDAUis. 

[47S2.]—6AS-TAB.— Would  "  Sigma,"  or  any  raade 
kindly  inform  me  how  gas  tar  is  prepared,  so  that  its 
alcoholic  solution  wonld  forman  emulsion  with  water.' 
DoaoBo. 

[47S8.]— BRONCHITIS.— Can  any  of  your  readers  in- 
form me  of  a  cure  for  bronchitis  ?  t  am  much  troabI«d 
with  It.  especially  when  2  walk  a  £stane«  in  a  harry, 
the  tubes  get  fuS  of  moooos,  and  expeetoriti  on  is  tbe 
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oolj  r«Uei;  at  tfmes  the  mitoow  U  itrvaked  with  blood. 
1  battle  the  throat  and  ohnt  with  eold  watsr  frequently, 
and  have  (onnd  It  a  gnat  beaefit,  bat  the  diMaM  or 
trouble  Is  nevar  away,  and  U  aBuajring.— Oheox. 

(1731.1  REMOVINQ  WRINKLES  FROM  PEINTB.— 
Will  a  brother  subaoriber  inform  me  how  I  can  remore 
wrinkles  out  of  a  coloured  nrint  ?  The  print  is  (aateaed 
tD  the  back  at  the  frame  with  gam  or  some  other  adhe- 
sive snbstance,  but  in  plaoes  It  is  drawn  from  the  baek 
and  rose  up  in  wrinkles. — WxNinen. 

14785.)  P£ABI<OYBTIiB-BHEZ.L8.— Cananjonetell 
mevfaeretheaborearvtobeparohaaedandthe  prleer 
— Tbos.  Fl.STOBXa. 

(47W.]  BALANCE  IN  VBBOE  WATCHES.  —  Will 
any  of  our  watchmaldsg  brothers  enlighten  one  de- 
sirous o!  gaining  knowledge  as  to  the  best  wajr  of  np- 
rlghting  Uie  balance  in  verge  watdieBwhen  the  cook  and 
potence  holesare  worn  and  want  refilling,  or  have  been 
lefllled,  and  left  with  balance  leaning  on  one  side?  What 
I  want  is  the  bast  and  easiest  method  of  setting  out  the 
holes  so  that  they  shall  be  perfeotlr  perpeadioolar,  as  I 
find  frequently  that  watches  which  have  been  so  repaired 
fail  in  Uiis  essential  point— Cbisk-aoe>. 

C4797]   BLOWPIPE.— Iwishtoreemaintonnationapon 
the  practical  use  of  the  blowpipe.     I  possees  one  lotn. 
in  leagthjof  braas,  and  can  manage  to  inaae  small  articles 
such  as  watch  hands,  Ao.,  bat  when  I  attempt  to  solder 
new  Joint  or  pendant  on  watch  ease  with  aOver  solder  it 
results  in  a  miserable  failure.    I  use  a  common  tallow 
candle,  or  is  place  of  which  I  use  a  small  benxine  lamp 
filled  vrith  benzoUne.     Then  I  place  a  Uttle  powdered 
borax  on  the  Joint,  or  wfaaterer  it  may  be,  with  the 
silver  solder  on  the  top,  than  placing  the  article  in  my 
left  hand  I  direct  the  blowpipe  and  flame  with  my  right 
hand  upon  the  wwk,  and  blow  till  the  boras  is  matted 
and  the  silver  also,  which  has  been  laid  on  in  a  strip, 
which  mas  into  a  small  roood  globule  gUtterins  and 
dancing  beneath  the  heat  of  the  Aama.    This  is  all  that 
I  can  attain.    The  fault  appears  to  be  that  I  cannot  ob- 
tain snfllcient  beat  In  the  atticle  to  be  btased  to  enable 
it  to  take  the  solder  (bat  I  may  be  wrong),  elthongh  I 
may  blow  till  nay  cheeks  soke  and  my  eyes  start.    Is  the 
fault  in  {he  bliawpipe,  the  candle,  or  lamp,  or  want  of 
oxygen  in  thebrealh,  or  where  is  It  ?    I  know  that  saoh 
work  is  done   daily,  and  hope  to  receive  instruction 
through  your  columns^— ORuut-acn. 

t47a8.]  OBOLOOICAL.— There  Is  a  matter  whioh  has 
puzxled  me  mooh,  viz.,  the  "cause  "  of  the  intervening 
strata,  or  the  sandstone  rooks,  which  is  found  between 
the  different  ooal  beds.  In  other  words,  if  the  vegeta- 
tion of  the  ooal  bed  periods  has  been  caused  by  the  heat 
of  the  SUB  and  seasons,  what  has  been  the  "  cause  "  of 
the  sandstone  periods  ?—VzxnAS. 

[tTag.)— COLOnRIMa  size.— As  no  eorraspondsat 
has  answered  mv  query,  4S17,  page  480.  can  any  one  tell 
o^  what  to  put  Into  the  else  to  make  it  a  very  pale  blue, 
as  I  find  by  putting  Indigo  into  the  siae  it  makes  it  a 
green?— JoBH  Bosk. 

[4740.]— CONTACT  BBEAKBBS.— WJU  "Sigma,"  or 
some  fellow  reader,  describe  the  contact  breaker  of  the 
large  coil  at  the  Polytechnie  (or  any  otlier)  that  oounter- 
aots  the  destmctive  action  of  the  spark  ?— B.  N. 

[4741.]  —  DISSOLVraa  INSU-BUBBKR.  —  Would 
some  one  Inform  me  how  to  dissolve  india-rubber,  so  that 
it  will  mix  with  oil  and  turpentine  ?— Btmaax. 

[4741.]— 8TI»XOTYPINO  IN  A  SMALL  WAT.— I 
have  had  many  attempts  at  stereotyping  In  a  small  way, 
both  by  the  paper  and  plaster  of  Paris  prooeises,  but 
have  always  partially  failed.  Having  read,  here  and 
there,  about  eleoirotypfaig,  I  have  thouKbt  of  trying  that 

£  recess,  and  now  wish  to  know  whether,  by  taking  an 
apressloB  in  gutta-percha  or  plaster  of  Paris,  I  could 
get  a  slight  deposit  of  copper  upon  either  of  them  soffl- 
clent  to  print  fram.  After  havfiig  obtained  the  battery. 
Is  the  process'  more  difficult  or  open  to  failure  than 
ateraotyping  ?  What  would  be  about  the  price  of  a 
battery  snfllolently  powerful  to  coat  a  surface  of,  ssy, 
7ln.  by  4in.  of  rnuMc  steseo,  which  I  have  obtained  by  a 
new  process,  and  dohire  to  prove  ?  I  should  feel  greatly 
pleased  if  some  of  your  numerous  correspondents  would 
answer  me. — Giioaox. 


[474a]  —  KLBOTRO-KAGNETIC  BATTERY.— WUl 
some  kind  reader  inform  me  how  to  construct  the  above 
so  as  to  produce  a  strong  magnetie  current  ?  any  valu- 
able hints  will  bs  aaeeetable.— Baaise. 

[4748.]— CABBOLINK.— Would  "C.  D.  C."  be  kind 
enough  to  state  where  I  can  obtain  carboline,  and  at 
what  price  per  gallon  t — A.  J.  Jakmak. 

[4750.]— SOFTENING  AND  PCBIFTING  WATER.— 
I  snonld  be  glad  if  some  correspondent  could  tell  mo 
where  I  could  get  a  description  of  "  Qark's  patent  tor 
softening  and  purifying  watsr,"  as  mentioned  by  Dr. 
Frankland  In  hb  report  to  the  Registrar-Oeneral  tor  the 
month  of  July,  and  referred  to  In  your  number  for 
August  19th,  p.  18X— J.  C. 

[47G1.]— TAPS  AND  DIES.— In  the  Ekoush  Us- 
CBAino  for  August  5,  W.  Reed  asks  (44S4)  "  it  he  can 
make  left-handed  taps  and  dies  from  a  set  of  taps  and 
dies  for  right-handed  work,"  and  on  the  19th  "  Semper 
Parstus"  replies  that  he  can;  **he  has  only  to  work 
them  the  other  way  or  backwardji."  Will  "  Semper 
Paratus"  please  say  If  he  has  sacceeded  in  pro- 
ducing serviceable  tools  by  this  moans  alont  /— T.  W. 
BooBO. 

[47«a.]— DIFFBBBNTIAL  CALCDLDS.— Will  some 
one  show  me  how  to  do  this  sum  ?  It  is  in  "Woolhouse's 
Diffteential  Cateulos,"  p.  ST:— 

'     ^     '   »    then  T-.  -  -  -rj  v'a* -t- «» 


the  amount  of  steam  contained  then  expand  and  do  the 
same  amount  of   work,  as    an    engine   without  the 
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[4748.]  —  HEH-STlTCUlNa  KACHINE.— Can  any 
raader^ve  me  any  information  as  to  the  construction 
of  the  hem-stltchlng  msehine,  or  how  I  may  get  to  see 
the  Bpedfloatlon  of  the  patent  ?— Aqdili.ds. 

[4744.]— GUN-COTTON.- Wm  any  kind  reader  of  our 
paper  Inform  me  hew  the  above  is  made  r  I  have  tried 
equal  parts  of  nitric  and  sulphuric  acid  ;  poured  over 
cotton  wool.  It  turned  a  brownish  colour,  and  some  be- 
came like  Jelly,  and  after  a  thorough  washing  failed  to 
be  explosive  ?— KxpaT— wtambt. 

[474S.]— STARCH.— What  substance  oan  be  used 
with  the  above  tu  give  linen  s  flue  gloss,  such  as  you  see 
on  collars,  ix^  in  shops  ? — Txdt. 

[4748.]— SCREW  CUTTING. 1  should  be  very  glsd 

it  oar  kind  correspondent  "  J.  K.  P."  would  give  me 
tome  informalioQ  on  the  screw-cnttlng  lathe.  I  have 
a  tour-foot  lathe  with  back  gear  and  slide  rest,  the  bed 
flanged  same  as  ordinary  sorew-cattlng  lathes,  and 
saddle  to  at.  What  I  want  to  know  is  what  form  ot  nut 
he  would  advise  me  to  use?  Being  only  an  amateur,  I 
do  not  want  a  eoBpUoatedaflkir.  I  bsve  bad  s  screw  cut 
'"« the  lathe,  but  no  nut  for  it.  The  pitch  is  Jin.  square 
thread.  Would  he  advise  me  to  have  a  split  nut  or  solid 
nut  with  bovil  wheels  to  work  with  handle  at  tho 
front  ?  I  see  that  he  has  sent  some  useful  Informa- 
tion on  the  lathe,  which  encourages  me  to  aek  him 
to  do  me  and  my  fellow  readers  a  great  favour. 
— JosBPa  VouiMX. 

[4747.]— GLASS  BURNING.— I  am  afraid  Mr.  Ashton 
will  think  me  very  denie,  but  I  venture  to  ask  him  tor  a 
dugram  of  his  brick  furnace,  desoribsdat  page  478,  also 
for  replies  to  the  fallowing  questions :— What  is  the  me- 
dium used  tor  painting  on  the  colours  ?  Is  it  necessary 
to  submit  the  painted  glass  totheaetioa  of  heat  after 
laying  in  each  aeparate  shade,  «.  g,  as  In  flesh  tints. 
draperies,  Ac.  ?  The  painted  gUss  is  directed  to  be 
placed  between  layers  of  qnlckUme,— will  not  the  lime 
mingle  with  the  colour  during  fusion,  and  Injure  its 
evenness  and  transparency,  what  kind  ot  fuel  is  moat 
sulloble  ?  Will  the  red  protoxide  of  copper  yield  a  good 
tnhy  rnlour,  and  oxide  of  manganese  a  good  amethyst  ? 
—  Sable. 


F.P. 

[47SS.]  — GERANIUM  PBOPAOATION.— Will  a  brother 
readier  give  me  a  few  hints  how  to  slip  these  plants,  and 
whether  or  not  I  am  to  put  anything  to  the  bottoma  of 
thealips?— J.  B.  OI.AT. 

[47S4.]— DRESSING  SKINS.- WID  any  rasder  kindly 
inform  mehowlcan  dress  Into  mats  such  skins  as  sheep, 
deer,  and  dog  ?— Tawib. 

[47H.]— CONICAL  WINDING  DRUMS.- Will  seme 
brother  reader  kindly  give  some  particulars  respecUng 
theconstmetlon  and  working  of  conical  or  spiral  drums 
as  applied  atenllleries  for  drawing  coals,  and  state  what 
conditions  are  to  be  observed  in  order  to  ensure  their 
sate  working  ?— W.  M. 

[4786.]— CONSTRUCTING  MAGIC-LANTERNS.— Can 
any  of  your  numerous  readers  inform  me  how  to  oon- 
struct  a  magie  lantern ;  where  the  lenses  may  be  pro- 
cured, the  prices  ot  such,  or  bow  to  grind  tl^em ;  and 
material  required  forsuoh  parposes  ? — A  SxoaicxKT. 

[4757.]— GAS  PRESSURE  GAUGE.— Will  any  one 
give  me  an  explanation  of  a  gas  pressure  gauge?— Autx. 
OOII.VIS. 

[476a]— FRESHWATER  FISH  AND  FISHING.- 
Being  an  ardent  follower  ot  "  Old  Ixaak  **  and  **  the 
atntU  craft,"  I  always  read  with  interest  "A.  T.'s  "  replies 
to  questions.  Can  be  Inform  me  ot  any  places  near 
London  where  good  fishing  can  be  had  on  pavment  ot  a 
small  fee;  or  where  permission  can  be  obtained  on 
writing  for  the  same  ?  The  great  drawback  we  workers 
io  town  have  Is  the  difflcnlqr  of  finding  spots  near  at 
hand  where,  In  our  few  hours  stolen  from  toil,  we  can 
seek  recreation  at  once  b>nnlsBS,heilthy,  and  amusing. 

— PiSOATOB. 

[475»] .— P0LI8HIN0  WALKING-STICKS,  Etc- WUl 
any  ot  our  numerous  contributors  Idndly  tell  an  amatenr 
tha  best  poUahto  nselorwalkiag-stloks,  umbrella-sticks, 
Ac  ?— Whitbthobh. 

[4780.] -EXPANSION  OF  STEAM.- 1.  In  Span's 
"Dictionary  of  Bngineering"  nnder  this  head,  page 
4a»  lartiole  "Boiler"),  it  Is  stated  that  "the  dual 
logarithm  ot  a  given  number  can  be  calculated  without 
the  use  of  tables  In  a  few  minutes."  As  my  table  ot 
hyperbolic  logarithms  geee  only  to  the  number  ot  ten, 
I  should  be  guA,  having  to  oslcnlate  the  mean  pressure 
of  steam  corresponding  to  a  ratio  ot  expansion  of  1  to 
17-47,  to  have  Iks  rats  as  to  dual  logarithms  explained, 
so  as  to  be  able  to  employ  it  (?)  for  aajr  ratio  of  expan- 
sion. 8.  Not  being  up  in  logarithms,  would  any  kind 
brother  reader  give  me  a  table  of  htpertoUe  logarithms 
of  numbers  from  ten  upwards  to  twenty,  and  also  ex- 
^aln  how  the  hyparbolieiogarithm  of  a  number  and  frac- 
tion <er  decimal  fraction)  of  a  number  bttwem  nnUa  and 
tnatiotts  of  nnlts  in  table  Is  determined.  Example :  Let 
the  number  be  4-70.  The  next  lover  number  in  table  is 
4-(0  (4)<  (or  which  the  hyperbolic  logarithm  1-S04O774 
stands,  and  the  next  higher,  4-76  (4$)  tor  which  the 
hyperiioUo  logarithm  1-6661446.  I  want  to  know  how  I 
am  to  find  the  hyperbolic  logarithm  of  No.  4-70.  8. 
What  is  the  raic  for  finding  the  end  or  ultimste  pressure 
of  steam  (not  the  mean)  for  any  given  degree  of  expssi- 
alon?  Does  the  pressure  decresse  eaaetly  In  propertloo 
to  the  increase  of  volume  ? — A.  W.  E. 

[476L]— SLIDING  RULE.- 1  wish  to  know  how  the 
wales,  or  rather  the  divisions,  are  laid  down,  that  is,  set 
out  on  the  sliding  rule,  for  working  proportions, 
areas,  divisions,  Ac.    Information  will  greatly  oblige. 

— ROBBBT  BBIDOABT. 

[4781]— DISPLACEMENT  OP  SHIPS— Would  Mr. 
W.  Felton  give  a  sketch  of  bis  model,  end  how  it  is 
divided,  tor  computing  the  displacement  of  ships  ?  As 
models  are  generally  made  ot  wood,  will  the  rule  hold 
good  for  iron  ships  ? — G.  B.  V. 

[4763.]- SOLDERING    BRITANNIA   METAL.— Now 

"  J.  B h, "  having  examitiod  the  recipe  a'f  described 

by  "  Sergins,"  cannot  understand  the  compositioa  of  bcU 
metal,  tlunks  It  may  do  very  w^l  for  iron  and  brass,  but 
Is  atniid  to  use  it  for  Britannia  metal.  The  latter  being 
so  soft,  whilst  bell  metal  so  hard.  "Sergius's"  reply 
would  oblige J.  B h. 

[4764.]— BRONZINGC0PPERURN8.— Can  anyof  your 
many  readers  Inform  me  of  a  simple  way  of  bronxutg  urns 
for  hot  water,  chiefly  used  un  the  tea-table,  value  about 
£6  each,  colour  very  dark  copper  colour.— J.  B ^h. 

[4786.]- PISTON  AND  PRESSURE.- A  represents  a 
osst-iron  oylinder  fastened  to  the  piston-road  as  shown, 
and  working  ibntnghtbe  bottom  ot  thesteam  cylinder  in 
tho  same  manner  as  an  ordinary  burlznntal  engine.  1 
will  suppose  the  engine  to  be  an  expansive  oue.  Now 
In  my  plan  tj^g  piston,  tiaviuK  Its  full  snrface  exposed  to 
the  steam,  Th,,at.  when  the  ports  are  open,  have  the  same 


ovllndar  A  ?  *  I  think  it  will,  because  of  the  piston 
allowing  its  full  area  to  receive  the  pressure ;  but  wxmld 
like  to  know  If  there  are  any  rules  to  deteimiae  the  force 
of  my  argument. — Oax. 

[4768.]- STAUNCHING  TIMBER  JOINTS.— I  would 
feel  much  obliged  by  any  reader  informing  me  as  to  the 
hetA  material  for  staunching  the  Joints  of  a  canoe 
(timber-built,  of  course).  Is  marine  glue  used  for  the 
purpose,  and  it  so,  how  prepared  for  use  ? — Aktabxs. 

[4787.]— MODEL  PADDLE-STEAMER.- 1  am  making 
a  model  steamer  (peddle),  about  7tt.  long,  and  wish  to  fit 
air  compartments  to  prevent  Immersion ;  will  some  Idnd 
reader  infonn  ma  how  to  do  it,  and  what  to  malu  them 
of?- T.K. 

[476a]— POLISHING  PLASTER  OF  PARIS.- Would 
you  or  some  of  your  numerous  readers  inform  me  how 
to  polish  plaster  of  Paris  ?— A  Two  Ybabs'  Subscbibkb. 

[4769.]— CIVIL  SERVICE  EXAMINATIONS.— Can 
any  reader  give  me  information  respecting  ^he  altera- 
tion in  tho  Civil  Service  ?  Why  the  examination  is  done 
away  with,  and  what  course  of  study  It  Involves  ?  I  shall 
feci  much  obliged  tor  any  inf  ormauon  on  the  subject.- 
J.  M.  C. 

[4770.]— FIXING  PRINTS  ON  CARDBOARD.— I  have 
a  quantity  ot  prints  I  wish  to  affix  on  to  cardboard,  and 
should  be  obliged  if  any  of  your  readers  would  favour  me 
with  s  recipe  tor  a  paste  or  cement  tor  fixing  them  snd 
the  best  method  of  doing  so.— T.  E. 

[4771.]— FLUX  FOR  BRASS.  GUN-METAL,  Ac-Will 
soma  kind  reader  inform  me  what  finx  is  used  for  brass, 
gan-metal,  Ac,  and  how  ?  In  mnaing  the  metal  Into  a 
mould  I  find  it  leaves  a  crust  hanging  from  the  crucible, 
and  however  smooth  the  mould  maybe  It  turns  spongy, 
and  not  solid,  therefore  very  often  of  no  use.  The  flux, 
I  think,  clears  it  in  a  great  measure. — Liia.iPDTZAK. 

[477a.]— HERB  BEER.— WUl  some  reader  ot  the 
EMSI.ISH  Mbchakic  give  me  a  receipt  tor  making  cheap 
horb  beer  ?— Amtious. 

[4778.]— CAUSE  OF  THE  EARTH'S  REVOLUTION. 
Can  you  give  me  any  Idea  what  causes  our  earth  to 
revolve  ?  1  can  understand  it  being  set  in  motion,  but 
why  does  it  go  on,  as  tar  as  we  can  Judge,  at  the  same 
rate  for  at  least  thousands  of  years?  Call  me,  if  you  like 

—A  MOKK. 

[4774.]- THE  AILANTHU8.— WUl  some  of  your  corre- 
spondents kindly  give  me  some  psrtlcnlars  of  the  AUan- 
thus  sUkworm  ?  I  wish  to  breed  a  few.  1.  When  does 
the  egg  hatch  ?  S.  How  long  before  the  larva  becomes 
actuysalis?  8.  When  does  a  chrysalis  hatch  ?J  4.  Where 
is  the  plant  to  be  procured  upon  which  it  feeds  ?  6. 
Where  can  I  procure  some  eggs  ?  I  have  seen  the  names 
of  other  sQkworms  but  do  not  know  where  to  look  for 
Ihem,  but  shall  be  glad  to  have  particulars  of  one  or  two 
of  them  also.— A  Cosstaxt  Rxadkx. 

[4775.]  —LUMPS  ON  HORSES.- Wffl  any  of  yoaa  rsaders 
kindiiy  Inform  what  they  consider  the  bast  core  for  small 
lumps  on  horses,  commonly  luiown  as  "  heat  weals,"  and 
what  to  apply  when  they  break  nnder  the  cellar  ?— A 
Gbook. 

[4776.]- LATHE.— Your  correspondent  T.  W.  Boord, 
gives  the  nnml>ers  on  the  diviaioa  plates  ot  lathes  by 
different  makers.  It  would  interest  many  to  know  the 
sise  and  pitch  of  the  screws  on  the  respective  mandrels, 
and  wbetoer  the  same  gauge  Is  adapted  for  "  ornamental 
lathes  "  as  for  those  for  general  use ;  also  the  diameter 
of  the  dividing  wheels  and  poUcys  of  each  lathe.  I 
presume  the  lathes  referred  to  are  Sin.  centre.— AXATEDB 

TUBKSB. 

[4777.]— LINK  MOTION.— I  am  surprised  to  see  "R. 
W.  B.'s"  question  (4681),  after  tbs  very  clear  and 
Intelligible  papera  by  Mr.  Baskerville  on  the  subject. 
May  I  a^  Mr.  Baak^rviUe  to  ex^ain  a  sentence  in 
the  last  paragraph  but  one  in  his  last  letter  about  the 
stationary  liiu  ae  applied  to  the  loeomeUve  7  He  says 
it  reqnkea  "  a  length  altogether  out  ot  the  question  in  a 
screw  engine  or  a  locomotive."  To  what  extent  the 
word  proferlf  applies  I  know  not,  but  there  are  a  large 
number  of  engines  running  on  the  London  and  North- 
western, and  London,  TUbury,  sod  Southend  RaUways 
with  this  motion.— O.  W.  A. 

[477a]— DENTISTS'  CEMENT.— Csn  soma  one  in- 
form me  how  the  cement  that  dentists  use  in  fixing 
the  teeth  in  the  metal  is  made? — X.  L. 

[4779.]— HOLTZ'S  ELECTRICAL  MACHINE.— WUl 
"  Sigma,"  or  any  other  correspondent  give  a  descrip- 
tion of  BolU'e  electrical  machine,  or  atata  in  what 
work  iT-ngH^H  or  French,  the  ssme  may  be  ol>tained  ? 
—A  Rcvaanx  OrrioxB. 

[4788.]- TEMPERING  STEEL  NEEDLE  WIRE.— 
Will  any  one  inform  a  brother  reader  how  to  harden 
and  temper  fine  steel  needle  wire  in  80  or  401n.  lengths  ? 
— Aw  Old  Subsobisbb. 

[4781.]— SUSTAINING  BATTERY.— Could  "  Blgma  " 
or  any  othsr  electrical  reader  give  me  a  description  of 
the  battery  used  tor  working  Tyer's  railway  block  slgnalnl? 
It  has  been  descrilied  to  me  as  a  box  containing  eighteen 
stoneware  ceUi,  and  at  the  bottom  ot  each  cell  there  is 
something  very  bright  like  mercury,  this  is  oU  tho  infor- 
mation I  could  gain  on  the  subject.  I  am  very  anxious 
to  learn  what  this  battery  is,  and  how  long  It  will  remain 
in  action. — Cona. 


prcssaru  ot,  ,!:  as  thoui^h  the  cylinder  A  were  omitted. 
So  far  all  ,j  "    but  when  it  (th 


be  steam)  is  out  off,  wiU 


[4782.1- 
a  simple 

VlVAXT. 


-TOMATO  SAUCE.— Can  any  reader  give  me 
recipe  for  making  the  above  sauce?- BoN 


[178a]— CONVEYANCE    OF   WATER— How   much 

rower  can  be  utilised  from  a  supply  of  water  conveyed 
50  yards  in  IJin.  piping  with  a  fall  ot  lift.?  What  Is  the 
best  means  of  g  lining  that  object, — combining  the  at- 
tainment ot  the  ^^rcatest  percentn;:.e  ol  power  with  Sim- 
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plioitT  and  efficiency  ?  Snppose  a  turbine  that  Upro- 
pelled  by  the  water  betna  ulniply  thrown  agtlait  wings 
an  d  bnoket*  (withoat  collecting  the  water  In  •  chamber 
as  in  an  engine  (or  instance)  ia  used, what  horae-powerior 
{raction  oJ  horse  power  could  thus  be  gained,  and  should 
the  water  be  allowed  to  flow  out  of  the  lull  size  pipe,  or 
sbonld  the  end  be  contracted,  and  1(  oontraoted  what 
would  be  the  best  site  of  outlet  ?— J.  Johksos. 

[4781.]— STEREOTYPING.— Will  any  reader  kindly 
inform  me  of  a  plan  el  making  the  moulds  for  stereo- 
typing, so  that  they  can  be  used  immediately  they  are 
made,  the  moulds  I  make  (of  starch  and  whiting) 
having  to  stand  some  time  to  get  into  condition  ?— 
Amateur  Stxbeotypkr. 

[4785.]— BINDERS'  TOOLS,  Etc.— Will  "  Ab  Initio," 
or  some  other  contribntor,  be  good  enough  to  tell  me 
where  I  can  obtain  a  binders'  pattern-book  of  rolls,  4c., 
as  I  have  applied  to  many  houses  and  cannot  get  one  ? 
Will  "  Ab  Initio  "  also  be  good  enough  to  state  in  what 
No«.  of  our  Mechamic,  I  shall  And  his  recipes  for 
staining  leather,  4c.  ?— L.  J.  W. 

[4788.]— IMPRESSION  OF  FEBN  LEAF.— Will  some 
kind  reader  Inform  me  as  to  the  best  method  of  taking 
the  impression  of  a  fern  leaf? — Inquibsr. 

[4787.]— SPEAKING  TUBES.— Having  witnessed  the 
laying  down  of  a  galvanised  iron  speaiung  or  whisper- 
ing tube,  the  bore  of  which  is  lin.,  and  length  600tt.,  the 
completion  of  which  turned  out  a  failure,  I  am  anxious 
to  learn  as  to  the  best  material  for  such  a  purpose,  and 
to  what  length  it  is  possible  to  go,  so  as  for  each  com- 
munication to  be  distinct. — Imqoibxr. 


UMOTIOED    QUEfilES. 


In  tatora.  It  any  query  remains  unanswered  for  tonr 
weelu,we  •ball  insert  the  nomber  and  sabject  of  the 
qnery  in  this  list,  where  it  will  remain  for  two  weeks,  if 
not  previously  replied  to.  We  trust  our  readers  will 
look  over  the  list,  and  send  what  information  they  can 
for  the  benefit  of  their  fellow-contributors. 


Since  our  last  "  E.  L.  G."  has  answered  4308,  4309,  and 
4283;  a.E.Davie8,  4382,  4360.4370,4275,  and 4384;  "  Vol- 
pecula,"4399 ;  "  SertnaB,"S043, 4283,  and 4398 ; "  Medicus," 
4348, 4251  -,  "  Sable,"  4X5. 


4806 
4810 
4311 
4S12 
4Slfi 
4817 
4326 
4S27 
4831 


4337 
4338 
4339 
4343 
4845 
4346 
4349 
43S0 
4351 
4383 
4354 
4367 
4860 


Uodel  UUls,  p.  430. 

Destructive  Soap  Powders,  480. 

Emigration,  430. 

Rocking  Chair,  480. 

Cleveland  Ironstone,  430. 

suing,  430. 

Polariscope  for  Lantern,  430. 

Wont  of  Pressure,  480. 
»>A    Stone  tor  Trinkets,  481. 
4SS3    Block  Glass  of  Antimony,  480. 
4833    Lonoashire  Black,  430. 

Hollow  Candles,  480. 

Dnnght  Furnace  lor  Smelting  Lead  Ore. 

La  Croaae,  480. 

Windmill  tor  Working  Lathe,  481. 

Cracked  Boiler  PUtes,  481. 

Concertina,  431. 

Heating  House  with  Hot  Air,  481. 

Barometer,  ie,,  481. 

Case  lor  Ferns,  481. 

Weaving,  481. 

Copper  Medal,  481. 

Caa;454. 

Oolvanlzing  Nails,  484. 

Condensing  Water,  454. 
4866    Insects  in  Water,  4S4. 
4387    Ra-enamelling  Zinc  Clock  Dial,  454. 
4873    The  Hautboy,  454. 
4374    Printing,  454. 
4406    SheU  Gold,  468. 
4406    Supposed  Ancient  Painting,  455. 


USEFUL   AKD   SOIEHTIPIO   HOTES. 


THE  BRITISH  ASSOCIATION.— The  I  ollowing  sec- 
tional arrangements  of  the  British  Association  ore  now 
announeed:—A— Mathematical  and  Physical  Science  (In 
the  Crown  Court,  St.  George's  Hall :  President— J.  Clerk 
Maxwell,  P.RS.L.  and  E. ;  Secretaries  —  Prof.  W.  G. 
Adams;  W.  K.  ClilTord;  Prof.  O.  C.  Foster,  F.B.8 ;  Rev. 
W.  Allen  Whitworth.  B— Chemical  Science  (in  the  Royal 
Instttntlon,  Moore  Street) :  President— Prof.  Henry  E. 
Rosooe,  PhD.,  F.R.S.,  F.C.S. ;  Secretaries— Prof.  A. 
Crum-Brown,  F.K.S.Ey  F.C.S. ;  A.  E.  Fletcher,  F.C.S. ; 
Dr.  W.  J.  Hussell,  F.C.S.  C— Geology  (in  the  Concert 
Hall,  Lord  Nelson-street):  President— Sir  Philip  de 
Malpas  Grey  Egerton,  Bart.,  M.P.,F.R.S.,  F.G.S.;  Saore- 
taries— W.  Pengelly,  F.R.S.,  F.G.S. :  Rev.  H.  H.  Wlnwood, 
P.O.8.;  W.  Boyd  Dawldns,  F.B.S.,  F.O.S.;  G.  H. 
Morton,  F.O.8.  D— Biology  Jin  the  Reading  Room  and 
Lecture  Room  of  the  Free  Public  Library):  President 
— Prof.  O.  RoUeston,  M.D.,  F.B.S.,  P.L.8.;  Vice-Preai- 
dente- JohnEvans,  F.R.8.,  P.O.8.,  F.S.A. ;  Professor 
Michael  Poster,  MJ).,  P.L.S.;  Secretaries  — Dr.  T. 
8.  Cobbold,  F.R.8.,  P.L.8.:  Thos.  J.  Moore  ;  H.  T. 
SUinton,  F.B.8.,  F.L.8.,  F.G.S. ;  Rev.  H.  B.  Tristram, 
LL.D.,  F.R.S.  E— Geography  (In  the  Small  Concert 
Room,  St.  George's  Hall):  President— Sir  Roderick  I. 
Murohison,  Bart.,  K.C.B.,  D.C.L.,  LL.D.,  F.R.S.,  F.G.S. ; 
Bcoretarios— H.  W.  Bates,  Assist.  Sec.,  RG.S.;  Clements 
R.  Markham,  F.B.O.8. ;  Albert  J.  Mott ;  J.  H.  Thomas, 
F.B.G.8.  F— Economic  Science  and  Statistics  (in  the 
Council  Chamber,  Town  Hall) ;  President— Prof.  Jevons; 
Secretaries— £.  Macrory  ;  J.  Miles  Moss.  G.— Mecha- 
oiooi  Science  (in  the  Civil  Court,  St.  George's  Mall) : 
President— Charles  Vignoles,  C.E„  F.R.8.,  M.B.I.A., 
F.R.A.8. :  Secretaries— P.  Le  Neve  Foster;  J.  T.  King. 


DISINFECTANT  FOR  SCARLET  FEVER.  —  A 
homely,  but  apparently  most  use! ttl,method  has  been  com- 
municated to  US  (Food  Journai)  for  disinfecting  houses 
and  rooma  in  which  cases  of  scarlet  fever  have  oeonrred. 
Dissolve  saltpetre  up  to  the  point  of  saturation,  and  in 
the  solution  soak  several  sheets  of  coarse  blotting  paper, 
which  must  be  allowed  to  take  up  as  much  as  they  can, 
and  be  afterwards  dried.  Carefully  close  every  door, 
window,  and  chimney  of  the  affected  room,  and  let  the 
prepared  blotting  paper  be  lighted  and  smoulder  itself 
out.  This  is  of  course  not  in  tended  to  supersede  the  use  of 
Condy's  fluid,  the  value  of  which  in  every  household 
where  there  Is  sickness  is  suffldenUy  well  known ;  but 
we  have  heard  of  such  success  in  checking  the  spread  of 
infection  by  means  of  the  saturated  paper,  and  it  is 
moreover  so  easy  of  trial,  that  we  gladly  publish  the  in- 
formation sent  to  ns. 

THE  ADVANTAGES  OF  BCIENCB.— Chemistry, 
therefore,  in  its  highest,  and,  it  may  be  said,  its  most 
theoretical  investigations,  is  most  justly  to  be  cultivated 
by  a  nation.  In  an  ordinary  sense  the  resources  of  a 
nation  lie  in  the  growth  of  its  soil,  as  well  as  in  the 
minerals  which  the  soil  contains,  and  likewise  in  the  fish 
of  its  rivers  and  of  Its  seas.  Holland,  limited  in  its  soil, 
and  destitute  of  minerals,  sought  in  fisheries  and  in 
whaling  other  materials  for  waalui,  which  have  been  the 
foundation  of  her  shipping  ondoairying  trade.  It  was, 
however,  by  the  applications  of  scianae  that  Holland,  in 
a  less  progressive  age  than  this,  endowed  herself  with 
further  resooroes  and  constant  employment  for  her 
jpopnlatlon.  By  a  batter  application  of  politieo-aoonomical 
doctrines  she  enlisted  skilled  labour;  favouring  the  per- 
seontad,  she  attracted  capital ;  protecting  the  Jews,  she 
railed  her  public  and  private  credit  aa  on  aosured  means 
of  providing  herself  with  wealth.  Holland,  by  free  trade 
in  com,  was  the  entrep6t  of  Enropa,  and  became  the 
great  money  market.  Bv  the  prosecution  of  chemical 
and  mechanical  studies,  then  favourably  fostered  by  the 

erasassion  of  the  great  book  and  publishing  market, 
olland  promoted  every  branch  of  manufacture,  acquir- 
ing a  supremacy  over  the  world  in  many  departments. 
If  Holluid  has  no  longer  the  monopoly  of  these  ad- 
vantages, it  is  because  the  late  war  fell  haavily  upon  her; 
and  that  other  powerful  nations,  particularly  our  own, 
are  engaged  in  the  same  career,  leaving  HoUand  only  a 
minor  share.- Food  Journai. 


AKSWEBS    TO   OOSBESFOHDEKTS. 

*,*  All  commonications  should  ba  addressed  to  the 
Editor  of  the  Ekolibb  Uechahic,  81,  Tavistoek- 
street,  Covent  Qarden,  W.C. 


The  following  ore  the  initials,  te.,of  letters  to  hand  np 
to  Tuesday  morning,  September  6,  and  nnaoknow- 
ledged,  elsewhere: — 

R.  M.  8.,  S.  A  Co.,  W.  Piokering,  Dr.  T.  C.  Burton, 
J.  A.  Mays,  Godwin  Emberey,  W,  Hunter,  Timothy 
Burstall,  J.  B.  T.,  Magog,  Rich.  Harvey,  R.  A.  P.,  W. 
Fockllngton,  H.  Dolon,  W.  Kummls,  R.  Gay  t  Co.,  W. 
M.  E.,  A.  B.  C,  C.  B.,  J.  Grafton,  R.  J.  Jones,  D.  H. 
Thomas,  T.  O.  A.,  T.  &  P.,  J.  ¥.  and  Son,  D.  D.,  W.  H. 
S.,  Ravd.  E.  H.,  R.  A.  Proctor,  Jas.  Mills,  J.  Jarmon, 
A.  Undarhill,  E.  L.  G.,  R.  Evans,  J.  C.  Frank,  Fen 
FoUat,  Aplanatlc,  Geometroa,  Dr.  C,  J.  W.  S.,  R.  W., 
Exealsia,  R.  P.  E.,  Rev.  J.  H.,  S.  Wright,  Dr.  i.  B.. 
Lieut.  H.,  B.  H.  T.,  Jas.  MiUs,  H.  Drinkwatar,  8.  and 
Co.,  Anon,  Koanoake,  Chas.  GoodyearJ3.  C.  Sutton,  C. 
Tiesaet,  W.  T.  H.  Beechey,  J.  J.  B.,  Beginnar,  W.  J. 
Eg^eston,  F.  H.  Rogan,  'The  Harmonious  Blackomith. 
W.  J.,  Onus,  Thos.  Fletcher,  An  Old  Man,  Engraver, 
An  AtUo  Worker,  J.  W.  T.,  T.  D.,  H.  B.  M.,  Boniface. 
Pater  Familias,  J.  B.  Fanby,  Geo.  E,  Davis,  F.  A.  B., 
Salt,  Tometer,  O.  S.  Wolsden,  Thos.  Wood,  Hat, 
WohsTof,  W.  D.,  U.  DoUin,  A  Contributor,  A  Publisher's 
Clerk,  B.  E.  H.  Uoan,  T.  P.  Barkas.  Suffolk  Amateur, 
Operator,  George  Stcdham,  W.  E.  Yates,  Ed.  Sharpe, 
J.  T.  M..  Amicus,  Pace,  J.  W.,  Yarmouth  Bloater, 
J.  B.,  E.  T.  S.,  W.  T.  Labor,  J.  T.  W.,  F.  P.  P.,  Student, 
Improver,  E.  V.,  D.  Jacob,  J.  Brown,  Black  Country 
Joe,  L.  M.  N.,  T.Storey,  J.  Nash,  J.  Thomas,  George, 
Dcedalus,  A  Poor  Clerk,  Judas,  B.  W.  J.,  C.  F.,  Wood, 
C.  B.  T.,  O.  P.  Q.,  R.  N.,  George  Hardy,  Bav.  E. 
Kemau,  Oliver  Cromwell,  W,  Greenwood,  Amateur 
.Astronomer,  J.  W.  O.,  F.  G.  A.,  Lillpntian,  Young 
Phrenologist,  E.  M.,  Eli  Green,  J.  T.  H.,  W.  B. 

"CoAi.  MXASDBX  Fossil.,"  by  T.  P.  Barker,  next 
week. 

"  Sfeculuv  Workwo,"  by  J.  P.,  next  week. 

The  Bicycle.- Jas.  Smith,  E.  Hamley,  E.  T.  J„  and 
others  have  written  letters  in  vindication  of  bicycle 
riding.  Ail  spoak  of  the  journeys  they  have  gone  on 
the  bicyle  with  remarkable  ease. 

The  Phantou  Wheel. — We  have  received  several  more 
letters  in  answer  to  the  "UarmoniouH  Blacksmith," 
all  showing,  from  practical  experience,  that  that  coi  re- 
spondent was  wrong  in  stating  that  these  wheels 
lacked  rigidity. 

HouDAY  Time.— Tbongh  it  is  holiday  time  when  many 
correspondents  are  enjoying  themselves  by  the  i  aa- 
side,  on  the  river,  or  on  the  moors,  correspondeiica 
fiowB  into  our  office  in  a  continuously  Increasing 
stream.  Let  It  flow  on.  The  larger  the  postmans 
bundle  the  better  we  are  satisfied,  and  the  richer  will 
be  the  contents  of  every  succeeding  number.  An 
unusually  large  number  of  letters,  queries,  and  replies 
are  necessarily  postponed  till  next  week. 

H.  O.  asks  to  whom  application  shoulti  be  made  for 
employment  as  Clerk  of  Works  under  the  "Turklsb 
Government.  Woshouldthinktothe  Turkish  Embassy, 
Bryanston-square,  London. 

•*  MocHTiKO  FOR  THE  MICROSCOPE  "  by  Achromatic,  next 
week.    Please  send  name  so  that  a  paper  may  be  »cnt. 

Eustace  Hxkton  Jones  on  "  Organs  and  Harmoniums," 
next  week. 

J.  T.  H.— The  hall-penny  postage  systen^will  begin  on 
the  first  of  October  next. 

J.  H.  S. — For  prices  of  timber  and  other  building  mate- 
rials see  the  "  Timber  Trade  Review  "  weekly  in  the 
Building  .Veu**. 

Accessories  to  tbe  MicBoecors  next  week. 


F.  F.  C.  says, "  I  mnoh  ragret  that  ia  wtitiiig  abooi  By 
dislike  to  tiie  finte,  I  should  have  made  use  of  expra*- 
sions  which  have  excited  the  indignation  of  a  clergy- 
man."  "  F.  F.  C."  says  hie  reverend  eauMor  is  mora 
guilty  than  himself  in  perpatiatiug  the  fault  he  him- 
self oandemns. 

Lex,  who  does  not  send  his  address,  la  mightHy  offended 
bacansa  we  did  not  Insert  his  answer  to**  R.  P.,"  whom 
he  charged  with  "  dalibarate  equivocation"  and  "grou 
ignotanea,"  and  like  a  petulant  child  who  breaks  the 
toy  he  does  not  understand,  he  ceases  to  be  a  snb- 
BCriber.  He  san  "  tbe  loss  you  have  sustained  by  not 
publishing  my  latter  la  sniaU  (five  subaeribers),  but  if 
other  letters  are  similarly  treated  you  irill  uKimahdy 
awaken  to  a  sense,  &c."  We  shall  continue  to  treat 
absolutely  discourteous  correspondents  In  the  same 
manner,  if  we  lose  five  or  five  thousand  subscribers, 
as  we  know  very  well  that  wa  tbonld  get  10,000  mar* 
subscribers  in  their  place. 

F.  Jordan.- A  puff  nevertheless. 

A.  M.  Keays.— we  can't  say.  Have  nothing  to  do  with 
doctors  who  advertise  questionable  works. 

J.  R.  M.— See  Needham's  "  Starter  for  Sewing  Ma- 
chlnes,''p.  382,  this  volume. 

J.  R.  K. — The  number  was  sent.  We  cannot  be  respon- 
sible for  Foet-offioa  loaaas  or  imgnlorities. 

J.  M.— The  query  appeared  and  was  answered. 

T.  W.— Crocus  is  the  oommareial  name  of  a  poUshliw 
powder  made  with  oxide  of  Iron. 

Chekiccs.— No ;  it  was  M.  Sobrero  who  discovered  the 

Sroperlies   of   nitro-dyoarine,    but    M.   Nobal,   the 
wedlsh   engineer,   nnt  bron^t  it  into  notioa  for 
blasting  puipoaaa. 
Courteous  CoRaupovDUica.- We  have raferred above 
to  a  letter  from  "  Lex."    How  different  is  the  foUow- 

ing   from  a  correspondent  whom  "  Lax "  abuses : 

Sir,— I  feel  vair  sorry  that  any  port  of  my  letter  on 
"  Handwriting"  should  have  given  oflhnca  to  "  Lex"  or 
any   other  correspondent   (see  "Answers    to   Corre- 
spondents," p.  676).     I  have   frequently  been  contra- 
dicted  in   your   columns   on   matters  which    I  have 
known  to  be   true,   and  altar  writing  an  angry  repl* 
have  destroyed  it,  rather  than  yield  to  my  UmpUr  ot 
Umrtr.    .Your  valoable  pages  shonld   be   the   atore- 
honse  ot  oecumnlated  thoa^t   and  experience,  not  a 
reoeptaole  lor  angry  teeUng.     May  every  reader  Uko 
tbe  same  pleaann  that  I  do  In  extending  the  circulation 
of  the  EnaLiaH  MscHamo.— Bcriptox. 
CoxpxKSATBD  Balascc.— "  Sectnds  Practical  Watch- 
maker" has  promised  to  contribute  an  answer  tj 
query. 
Mr.  GiBRS.— We  don't  know  the  address. 
JosEs.— See  reply  about "  Adapt,"  in  "  Notioos  to  Corre- 
spondents "  last  week.    To  saeoad  auerr  about  B. 
WiUls,  No.  *      ' 

Steel.— Your  query  on  "  Soldering"  has  been  answered 

again  and  again.    What  metals  ? 
Dr.  Maolarer,  BloirKovrrie.— An  American  pubUoatton. 
Cohbtart  Bradrr.- If  you  made  your  siphon  aquarium 
before  the   one  at  the  Workman's    Exhibition  was 
patented,  you  may  sell  yours,  or  as  many  of  Uie  same 
kind  as  you  like. 
W.  Herd.— Dont  know  the  address. 
H.  Booh.— Nothing  Is  charged  for  the  insertion  of  queries 

of  course. 
F.  H.  Roberts.- Apply  to  the  SecreUry  of  the  English 
Mechamcs'  Scientific  Society,  Working  Men's  CoUage. 
Manchester. 
AsTRoK.- Nearly  every  number  in  VoL  X.   contains 
letters  on   telesoops  oonstructlon.    Those  that  will 
most  likely  suit  yon  are  386, 388,  340,  313,  344,  345,  347. 
All  of  those  can  be  obtained  ot  tlie  publisher. 
D.  HoFPKANN.- This  sign  C)  is  known 'to  all  printers. 
typil    :;..  .  id    Dookbinders     as     a     "donlde 

.J    T.  K..wi,A'i  'pply  for  the  specification  at  the 

I'atcnl  tMii-^  .S.oe  ot  our  readers  are  like  Iv  to  know 
ii]jtblD;<  sluul  a,  unleoa  they  have  already  purohosod 
the  fspeoiflcatl&n. 

U.  llAAi£-..— Xha  ttialaot  the  eloek  at  the  Honoesot 
Parliament  are  S3tt.  in  diameter. 

Old  Cbamlisgtok.- Try  the  fumituro  creams  given 
on  p.  535,  (4459).    Most  oilmen  sell  tbem  ready  mixed. 

N.  V. — Tbe  subject  of  sewing  macbines  has  been  almost 
exhausted  in  our  columns.  See  Vol.  X,  pp.  363,  SIG 
VoL  XI.,  pp.  90, 112, 157,  811,  231, 380,  375. 

J.  H.  Gray.— See  a  recipe  m  VoL  X.  p.  66. 

O.  P. — No.  "  Systole  "  means  literally  "  a  bringing 
together,"  and  is  used  by  medical  men  to  denote  that 
action  of  the  heart  which  u^pei>  the  blood,  whilst 
"  diastole  "  means  "  a  placing  asunder,"  and  ia  used 
to  explain  the  contrary  acuon,  as  when  the  blood 
enten  the  heart. 

O.  B.  D— "  Weight  of  boU"  answered  by  aeverol  corre- 
spondents  previously.  Pleaaa  supply  numbers  to 
replies  In  tutura.  By  so  doing  you  will  save  ns  much 
labour. 

W.  8.  Husk. — The  "  unclaimed  prizes  "  were  not  inas- 
lerred  when  the  MtchanU  was  incorporated  wilh  Iha 
Enousu  Mkchakic. 

Ddvfer.— The  suggested  articles  on  brass  would  so 
doubt  be  instructive  and  acceptable. 

B.  E.  Loddt.— The  writer  ol  the  articles  on  the  "Work- 
man's Exhibition"  went  to  the  war  as  a  special  corre- 
spondent of  a  morning  paper.  Like  mtny  others  be 
was  arrested  and  imprisoned.  He  has,  bowever,  re- 
turned, and  probably  .will  resume  his  criticism  on  the 
exhibition.    The  price  ol  the  catalogue  is  6d. 

Thos.  Marshall.— As  you  wrote  saying  the  reply  vraa 
incorrect  it  was  destroyed. 

TaiHiTROPBENic,  who  auswen  two  queries  in  to-day** 
impression,  says,  "  He  shall  be  happy  to  answer  any 
other  questions  rehiting  to  chemistry." 

W.  E.  D.— Exchange  advertisements  were  mode  6d. 
for  two  reasons .  1,  to  establish  a  unilormity  of  prioe, 
and  8,  to  act  Justly,  as  many  people  were  oontinnallr 
trvingtoget "  for  cale  "  advertisements  In  the  exchange 
column. 

8.  rP.— Yes.  The  whale  belongs  to  and  form*  an  order 
ot  the  class  Mammalia.  Yoo  are  perfectly  correct  in 
calling  it  a  "  sea-animaL"  The  class  Mammalia  in- 
cludes oil  animals  which  suckle  their  young. 

J.  B.M.— Mountain  soap  is  a  mineral,  soft  to  the  touch, 
which  assumes  a  greasy  lustre  when  rubbed,  and 
falls  to  pieces  in  water.  It  is  found  in  the  Isle  of 
8  lye  and  in  Bohemia.  Analysis  shows  it  to  consist  of 
M  parts  silica,  98-5  alumina,  30-5  water,  oxide  of  Iron  i 
lime  0-5.  It  is  known  by  the  s.imo  name  in  both 
Fraueb  and  German— >aKiad>  monUtgnt  and  Berfci/t~ 
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RECIPROCAL  GEOMETRY. 
By  J.  Bbvbklet  Fenbt,  C.E.,  M.IJf.E. 

IT  very  frequently  happens  that  those  who  have 
to  make  geometrical  calculations  for  practical 
pnrposes  are  at  a  loss  for  the  proper  formula  for 
some  particular  ease,  and  are  therefore  nnder  the 
necessity  of  referring  to  a  pocket-book  for  some- 
thing which  they  require.  No  matter  how  reten- 
tive the  memory  of  any  engineer,  or  how 
thorough  his  training,  it  is  impossible  for  him  to 
cany  all  necessary  formula  in  readiness  by 
memory  alone,  hence  the  need  of  some  form  of 
pooket-book.  In  many  cases,  however,  there  is 
some  reciprocal  relation  existing  between  that 
wliioh  he  has  "  at  his  fingers'  ends  "  and  that 
which,  he  does  not  at  the  time  remember,  which 
would,  if  known,  obviate  all  doubt.  Some  time 
back,  a  draughtsman  employed  nnder  the  writer 
had  to  deal  with  a  problem  in  the  designing  of 
some  machinery,  involving  the  calculation  of  the 
cubic  contents  of  a  spheroid.  As  to  the  proper 
mode  of  performing  this  calculation,  the  draughts- 
man— though  a  very  well  informed,  and  withal 
indostrious  youth — was  evidently  at  sea,  for,  after 
looking  for  some  book,  which  he  failed  to  find,  he 
applied  to  the  writer  for  the  requsite  formula. 

Inquiry  elicited  the  fact  that  he  was  perfectly 
well  uformed  as  to  the  method  of  finding  the  con- 
tents of  a  sphere,  and  also  that  he  had  on  more 
than  one  occasion  worked  out  the  problem  as  re- 
garded the  spheroid,  but  without  noticing  any 
special  relation  between  the  two.    The  writer  of 
this  memoir,  in  place  of  giving  him  the  formula 
for   the    spheroid    as    an    isolated    one,    gave 
him  a  comparison  between  the  contents  of  the 
ettbe,  paralUlopipedon,    tphere,    and    $pheroid. 
With  these  relations  he  seemed  much  struck,  and 
expressed  his  surprise  that  such  reoiprocit  y  in 
geometry  was  not  pointed  out  in  every  work  on 
the  subject.    Further  researches  on  this  subject 
brought  to  light  the   fact   that  not  only  were 
standard  treatises  silent  on  the  subject,  but  that 
veiy  well-known   men   actually,   at  first    sight, 
denied  that  the  alleged  reciprocity  existed.     The 
fact  that  men  accnstomed  to  performing  calcnla- 
lations  had,  in  so  many  cases,  missed  the  very 
beautiful  principle  of  redprocation  which  rons 
through  geometry  naturally  aroused  the  writer's 
attention,  and  led  to  the  compilation  of  the  fol- 
lowing notes  on  the  subject.    Before  commencing 
to  explain  the  reciprocations  hereafter  stated,  it 
maybe  well  to  state  that  it  is  not  supposed  that  any 
original  discovery  is  here  embodied,  bnt  merely  that 
practical  men  have  overlooked  a  fact  that  would 
materially  lessen  the  labour  of  calculation,  as 
applied  to  geometrical  figures,  such  as  constantly 
crop  up  in  practice.   It  must,  therefore,  be  clearly 
borne  in  mind  that  this  little  memoir  is  intended 
solely  to  aid  practical  men  in  performing  calcula- 
tions, and  not  as  an  exercise  for  mathematicians. 
The  geometrical  figures  to  be  treated  of  are  (1) 
the  square;  (2),  the  oblong;    (3),  the  circle  ;  (i), 
the  ellipsis  ;  and  the  solids  directly  derived  from 
them— namely  (6),  the  cube ;  (6),  the  parallelo- 
plpedon  ;  (7),  the  sphere  ;  and  (8),  the  spheroid  ; 
and  the  object  aimed  at  is  to  show  how  the  mode 
of  caleuIatLog  each  of  these  figures  is  reciprocally 
related  to  all  the  others,  and  thence  to  prove  that 
it  is  easier  to  remember  them  as  a  group  verv 
closely  routed  than  to  take  them  disjointedly  as 
is  done  in  the  ordinary  text-books.    To  the  pro 
posed  mode  of  consideraUon,  it  may  be  objected 
that  the  eight  figures  enumerated  belong  to  three 
branches   of   geometrical  science,  namely  'plane 
geometiy.  the  geometry  of  solids,  and  conic  sec- 
tions.     As  »n  abstract    question,   this    is    un- 
donbtedly  true;    but  in   practice    these    three 
branches  are  promiscuously  mixed;   and  as  we 
only  propose  to  deal  practically  with  them  we 
think  no  vaUd  objection  exists  to  treating  them 
in  their  reciprocal  relations ;  the  more  so  as  a  just 
oosaprehension  of  their  afiinity  to  each  other  wiU 
very  materiaUy  help  the  student  in  understandinir 
thmr  properties   and,  therefore,  in  appreoiatini 
e^h  in  itajmrtiir  -e     ♦  he  three  great  branch^ 
oi  geometry. 


/Trc./ 


Having  stated  these  premises,  let  us  proceed  to 
the  consideration  of  the  square.  The  square  is  a 
reetangle  having  all  its  sides  equal,  and  its  area 
is  found  (commonly)  by  »gtiarin-i  one  of  its  sides. 
Taking  the  sqnare  A  B  C  £>  (Fig.  1),  it  is  evident 
that  if  we  multiply  tiro 
of  its  sides  —  say  A  B  n 
X  B  C,  we  shall  get  the 
area,  just  as  we  should 
by  squaring  any  one 
side;  and,  in  fact,  the 
rule  for  tqnaring  one. 
side  arises  merely  be- 
cause all  the  sides  are 
equal.  That  this  is  . 
the  case  is  evident  when  ■^ 
we  come  to  consider  the  oblong  or  rectangle 
A  B  C  D,  Fig.  2.,  for  here  we  miut  take  two  ad- 


jacent sides,  as  A  B,  B  C,  though  the  oblong 
differs  only  from  the  square  in  having  its  opposite 
sides  equal  to  each  other,  but  wanting  the  equa- 
lity of  the  whole  four.  If  now  we  take  the  case 
of  a  circle — inscribed  for  the  sake  of  Ulnsiration 
in  a  sqnare — we  find  that  the  area  is  obtained  by 
multiplying  the  two  diameters  of  A  B  and  C  D 
together  (Fig.  8.),  by  which  we  obtain  the  area 
of  the  circumscribing 
sqnare,  and  then  re- 
ducing the  product  by 
multiplying  by  the 
factor  -7854 ;  which  in 
effect  reduces  the  area 
of  the  square  abed 
by  the  sum  of  the  parts 
A  a  C,  C  6  B,  B  d  D, 
and  D  e  A,  the  excess 
of  the  square  over 
the    cirole.    Inasmuch    C  jt 

as  the  two  diameters  A  B  and  C  D  are  equal, 
this  rule  is  commonly  given  as  though  only 
one  diameter  were  multiplied  by  itself  or  squared. 
The  consideration  of  the  ellipsis  will  render  this 
self-evident.  To  find  the  area  of  the  ellipsis  in 
Fig.  4.  the  diameter  A  B  is  multiplied  by  the 


diameter  C  D — ^by  which  we  obtain  the  area  of 
the  oblong  ah  c  d — and  this  area  is  reduced  by 
multiplying  by  the  factor  -7854,  so  as  to  deduct  the 
sum  of  the  parts  A  a  C,  C  6  B,  B  d  D,  and  D  c  A; 
that  is  the  excess  of  the  area  of  the  rectangle 
over  that  of  the  ellipsis. 

If  the  reader  has  carefully  followed  the  cases 
given  he  will  easily  perceive  that  we  have  shown 
that  the  .area  of  the  square  and  that  of  the  rect- 
angle are  found  by  identically  the  same  process, 
namely,  by  multiplying  two  adjacent  sides  toge- 
ther. He  will  also  perceive  tlwt  the  area  of  a 
square  cireumscribing  a  cirole  is  first  calculated 
to  obtain  the  superficial  contents  of  the  cirole, 
and  that  the  latter  area  is  simply  '7854  of  the 
former. 

Further,  it  is  observable  that  the  ar«a  of  an 
ellipsis  is  deduced  from  that  of  the  ciroamscrib- 
ing  rectangle  by  multiplying  by  the  factor  .78S4. 
The  results,  then,  which  we  have  arrived  at  may 
be  stated  as  follows  : — Fibbt.  The  area  of  the 
sqnare  and  that  of  the  oblong  are  obtainrd  by 
identically  the  same  process,  namely,  the  mnlti- 
plication  together  of  two  adjacent  sides ;  tht 
tqaariiii)  of  one  tide  in  the  case  of  the  squabe 
being  an  accidental  comequence  of  the  eqttality 
of  all  itt  tidet,  imd  in  no  way  affecting  itsproper- 
pertiet  ai  a  rectangle.  Sbcondlt.  The  area  of 
the  cirole  ig  ^^uced  from  that  of  the  square,  and 
the  area  of  \\  ellip^  from  that  of  the  rectangle, 
simply  nnjji?  lying  by  the  same  factor,  namely, 
•7864.    ttT'^liihe  tquare  U  to  the  oblong  a$  the 


circle  i>  to  the  ellipsii,  a$  regards  area;  and  to 
calculate  the»e  four  figuret  it  i*  only  necettary 
to  remember  two  factt,  namely,  tlie  multiplica- 
tion of  two  adjacent  tides — or  the  diameters  at 
right  angles — and  llie  factor  -7854.  If,  therefore, 
the  student  will  impress  these  simple  reciprocal 
relations  upon  his  memory  he  wlU  perfectly 
master  four  very  useful  facts  in  practical  geo- 
metry. 

Passing  from  the  consideration  of  these  font 
plane  figures  to  that  of  the  solids  derived  from 
them,  we  find  the  same  beautiful  laws  of  geome- 
trical reciprocity  to  hold  good.  From  the  square 
isderived  the  cube,  and  its  solid  contents  are  foaad 
I^  cubing  one  of  its 

sides.    For  our  pre-  j^       ^ 

sent  purpose  wo  will  —  '"' 

consider  the  cube  on 
the  same  principle 
as  that  on  which  we 
considered  the  sqnare, 
that  is  to  say,  we 
will  take  its  area 
from  the  multiplica- 
tion of  three  of  its 
sides,  thns  A  B  x 
B  C  X  B  G,  Fig.  5. 
We  will  then  take 
the  parallelopipedon, 
which  is  derived  from  the  oblong,  and  taking  the 
three   sides  AB  xBCxBG,  asin  Fig.  6,  we 


have  the  contents  by  exactly  the  same  process  at 
for  the  cube.  Following  out  the  principle  we 
started  with  we  find  that,  as  the  cube  is  generated 
from  th'i  sqnare  and  the  parallelopipedon  from 
the  oblong,  so  are  the  sphere  from  the  circle  and 
the  spheroid  from 
the  ellipsis.  Further 
we  find  that  the 
contents  of  the  sphere 
are  capable  of  de- 
duction from  those 
of  the  cube,  and 
those  of  the  spheroid 
from  those  of  the 
parallelopipedon.  Let 
Fig.  7  represent  a 
sphere   inscribed    in 

a  cube,  and  Fig.  8  a    *'  ~"         ij, 

spheroid  in  a  pturallelopipedon. 

To  find  the  BoUd  contents  of  the  sphere  A  C  B  D 
we  will  conceive  the  three  diameters  A  B,C  DanJ 
E  F  to  be  multiplied  together.    The  result  it 

Fit:.  8 


evidently  the  solid  contents  of  the  cironmscribinK 
cube,  and  the  raaltiplication  is  equivalent  to  the 
process  of  cubing  the  diameter  of  the  sphere  va 
the  side  of  the  cube.  The  excess  of  the  contents 
of  the  cube  over  those  of  the  sphere  is  reduced  bj 
multiplying  by  the  factor  -523G,  which  practically 
tumt  off  the  corners  of  the  cube.  Extending 
the  analogous  processes  to  the  next  case,  that  of 
the  spheroid,  wo  find  precisely  the  same  ivU 
holding  good.  To  find  the  solid  contents  of  the 
spheroid,  A  B  C  D,  Fig.  8,  the  ordinary  rok;  i« 
to  multiply  the  stationary  diameter  A  B  by  the 
square  of  the  revolving  diameter  C  D,  and  then  by 
the  factor  -5286.  This  is  equivalent  to  multiply- 
ing the  stationary  diameter  A  B  by  the  tw« 
diameters  C  D  and  E   F ;  the  latter  beir 
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right  angles  to  each  other.  This  process  f^ves 
ii»  the  contents  of  the pamllelopipedon  abc  defg, 
and  the  rednction  of  this  by  the  factor '63A6  used 
as  a  mnltiplier  gives  the  contents  of  the  enclosed 
Bpheroid.  In  Fig.  8,  a  prolate  spheroid  is 
efaown,  bnt  the  principle  holds  just  the  same  with 
the  oblate  spheroid. 

The  relations  we  have  traced  may  be  thns 
Bomia&rized : — 

Firstly.  Conaidar  the  sqnare  and  the  oblong 
merely  as  reotangles,  and  for  the  area  mnltiply 
two  adjacent  sides  together  (thtte  tico  heing 
equal  in  the  tqvare). 

Secondly.  Bemember  the  factor  -7854,  and  for 
circle  or  ellipsis  multiply  tico  diameters  at  right 
angles  (observing  that  these  are  equal  in  the 
circle,  and  that  the  major  and  minor  are  to  be 
taken  in  the  ellipsia) ;  Uie  area — which  is  that  of 
the  circmnscribing  rectangle — will,  when  mnlti- 
pUed  by  the  factor,  give  that  of  the  circle  or 
ellipsis,  as  the  case  may  be. 

Thete  two  caaet  embrace  the  four  plane  Jlgure* 
of  which  we  are   treating — namely,  the  sovabc, 

OBLONO,  CIBCIiE,  and  ELUFSIS. 

Thirdly.  To  find  the  solid  contents  of  any  cnbe 
or  parallelopipfidon  multiply  any  three  sides 
which  give  the  length,  breadth  and  thickness, 
and  the  product  will  give  the  result  required. 

The  CUBE  only  differs  from  other  pakau.ello- 
piPBDONs  t'n  having  aix  its  tides  equal. 

Foorthly.  Remember  the  factor  -5386,  and,  for 
the  solid  contents  of  the  sphere  or  spheroid,  mul- 
tiply three  diameters  together ;  observing  that  in 
the  sphere  all  these  are  eqnal,  while  in  the  sphe- 
roid two  only  are  equal,  and  these  are  of  neces- 
sity revolving  diameters.  Tiiis  multiplication 
gives  the  contents  of  the  oironmscribing  cube  or 
parallelopipedon,  and  the  rednction  of  the  result 
by  the  factor  -5286  used  as^  multiplier  will  give 
the  contents  of  the  sphere  or  spheroid. 

It  will  therefore  be  seen  that  precisely  the  same 
mode  of  calcnlation  may  be  tra<Md  through  these 
eight  cases,  thus  :  For  the  plane  surfaces  named 
two  dimensions  are  multiple  together — namely, 
length  and  breadth,  and  for  the  solids  denoted 
these  are  farther  mnltipUed  by  the  thickness. 
That  for  the  circle  and  ellipsis  the  factor  '7854  is 
nsed  as  a  means  of  reduction  from  the  rectangle 
corresponding;  and  for  their  selids,  the  sphere 
and  spheroid,  the  factor  -5336  as  the  measure  of 
redaction  from  the  cube  and  parallelopipedon. 
When  once  these  reciprocal  relations  are  mastered 
it  is  only  necessary  to  burden  the  memoir  with 
the  retention  of  the  two  factors  -78o4  and  -5236 
to  be  completely  master  of  the  areas  and  solid 
contents  respectively  of  eight  of  the  most  im- 
portant figures  in  practical  geometry.  To  be 
thoroughly  au  fait  at  calculating  these  eight 
figures  is  thns  a  veiy  simple  acquirement,  but  not 
the  less  useful  to  the  practical  man ;  and  yet 
what  proportion  of  the  total  number  possess  this 
knowledge,  ready  at  a  moment  without  any  book 
for  jogging  the  memory  1  If  called  upon  for  an 
answer  it  must  be  confessed  very  few  ;  in  fact 
most  look  upon  the  ellipsis  and  spheroid  as  very 
recondite  figures  to  deal  with.  The  present  little 
memoir  has  been  written  with  the  aim  to  show 
that  it  is  not  an  abtruse  question  to  deal  with 
any  of  these  figures.  Beyond  this  its  intention 
does  not  reach ;  it  is  in  fact  a  purely  simple  and 
practfcal  synopsis  of  the  points  touched  upon, 
and  if  it  should  help  any  of  the  readers  of  the 
Enolise  Mecbahic  to  a  ready  ease  in  dealing 
with  the  calculations  treated  of,  its  purpose  will 
be  fulfilled. 


TELESCOPIC    WORK    FOR    MOONLIGHT 
EVENINGS. 

Bi  W.  B.  BiRi,  F.R.A.8. 

ON  the  Bonthom  border  of  the  ilnre  Nictnrh 
(V  of  Webb's  index  map)  when  the  moon  is 
about  five  days  old,  will  be  found  au  object  ap- 
pearing immensely  like  a  bay,  indeed  any  one  of 
the  bays  on  our  own  sea  coasts — Torbay,  for  ex- 
ample— will  furnish  a  fine  terrestrial  analogue. 
The  name  of  this  object,  872  of  Webb,  is  Fracas- 
torius.  Surrounded  on  the  W.,  S.,  and  E.  by  a 
high  mountainous  border,  the  enclosed  surface  is 
separated  from  that  of  the  Mare  Neciarit  by  a 
range  of  very  low  hills,  which  appeared  to  Mr. 
Ingall  (who  observed  them  on  the  morning  of 
July  17,  1870,  with  a  dialyte  of  5  Jin.  aperture, 
powers  196,  336,  and  768)  as  if  the  soft  mud  (V) 
of  the  Mare  Nectaris  had  flowed  and  almost 
covered  some  high  mnnntaius  there,  and  had 
rounded  ofi'  the  asperities  as  if  they  had  been 
washed  with  it.  Mr.  Ingall  adds,  "  this  is  some- 
what romantic,  but  I  express  my  ideas  as  they 


came  to  my  mind,"*    From  these  low  hills  on 


the  N.,  and  from  the  intorior  bases  of  the  mouny  floor,  rather  widely  hepaiated  and  hitherto 
tain  border,  the  surface  of  Fracattoriut  gradually   recorded.    Between  theae  asd  tfae  eealeri^t  a 


rises  so  as  to  form  a  slightly  convex  floor,  which 
culminates  in  what  has  hitherto  been  eonrndered 
as  a  small  central  eminence  or  peak,  bnt  ascer- 
tained by  Mr.  Ingall,  on  the  morning  before-men- 
tioned, to  consist  of  two  craterlets,  which,  for 
easy  reference,  may  bo  desi^piated  a.  These 
craterlets  are  interesting,  inasmnch  as  from  them, 
in  a  S.W.  direction,  a  line  of  very  minute  crater- 
lets  (appearing  in  ordinary  states  of  the  atmo- 
sphere and  in  smaller  instruments  as  a  streak  of 
light)  extonds  to  a  craterlet  6  on  the  S.W.  part  of 
the  floor,  which  I  observed  with  the  Hartwell 
Eqoatoreal  on  Sept.  13.  1862.  From  this  Utter 
craterlet  another  chain  of  minute  orateriets  ex- 
tends to  a  materlet  r,  south  of  the  pair  i>  already 
S 


mentioned.  This  craterlet  I  observed  on  July  11, 
IKIio.  In  addition  to  these  objects  Mr.  Ingall 
ascertained  the  existence  of  another  craterlet,  d, 
on  the  W.  part  of  the  floor,  similarly  connected 
with  the  pair  a  by  a  chain  of  luinute  craterlete, 
intermpted  by  a  larger  craterlet  e,  first  seen  by 
Mr.  Ingall  on  July  17,  1870.  So  far  as  I  am 
aware  these  minute  crater  chains  have  not  hither- 
to been  detected.  Clefts  have  been  observed 
within  the  interiors  of  lunar  plains  surrounded  by 
mountain  borders,  bnt  these  in  t'racastoriiu  are 
so  analogous  to  the  well-known  crater  chains  W. 
of  Copernicus,  that  further. observation  of  them 
is  extremely  desirable,  espeinally  with  large  iu- 
stmmeuts. 

There  are  two  features  of  interest  on  the  floor 
of  Fracattoriut — viz.,  a  line  of  craterlets  a  little 
E.  of  the  centre,  and  another  a  little  E.  of  the 
W.  border.  These  appear  to  be  two  nearly  parallel 
lines  of  eruption,  except  at  their  S.  ends,  where 
they  converge  to  a  crater  on  the  S.  border  of 
Fracattoriut,  given  by  Beer  and  Miidler,  seen  by 
me  on  July  11,  1865,  and  by  Mr.  IngoU  on  July 
17,  1870.  The  first  line  of  eruption  consists  of 
five  craterlets,  the  southern  one  m  seen  bv  mv 
Sept.  13,  1862,  and  by  Mr.  IngaU  July  17,  i870. 
The  next  is.  the  craterlet  c,  already  mentioned, 
the  third  and  fourth  the  pair  a,  and  the  fifth  is 
a  craterlet  /,  seen  by  me  July  11,  1865,  and  by 
Mr.  Ingall  July  17,  1870.  It  is  given  by  Beer 
and  Madler.  The  direction  of  this  line  is  nearly 
N.  and  S.,  and  it  terminates  with  a  low  mountain 
ff,  with  at  least  three  peaks,  which  I  observed  in 
1862,  1868,  and  1865,  and  Mr.  IngaU  in  1870. 
It  would  appear  that  between  this  mountain  and 
the  low  hills  forming  the  north  border,  indeed 
close  upon  them,  is  a  somewhat  shallow  crater, 
seen  by  me  on  Sept.  22,  1868,  and  again  on  April 
5,  187Q.  The  second  line  of  eruption  consists  of 
four  craterlets  and  two  spots  of  light  n.  The 
craterlets  are  b,  d,  and  a  pair  of  minute  craterlets 
h.  This  line  is  terminated  by  ttro  spots  of  light 
H,  as  seen  by  Mr.  Ingall,  on  July  17, 1870.  These 
spots  I  have  usually  seen,  1862,  1863,  and  1865, 
OS  one,  which  is  described  in  my  earlier  observa- 
tions ns  "  a  round-topped  table-land."  On  Sept. 
21,  1868,  there  was  certainly  not  the  slightest 
appearance  of  a  hill  or  table-land,  no  bright  side, 
no  shadow.  On  the  22nd  Sept.,  18(>8, 1  recorded 
"  a  round  white  spot  is  plain."  July  1,  1865,  Mr. 
Orover  described  the  object  as  "a  crater."  Mr.In- 
gall,  July  17, 1870,  speaks  of  it  as  a  donbtfnl  object, 
which  appeared  as  a  double-light  spot  having  no 
shade.  Between  the  mountain  g  and  the  spots  n, 
is,  in  Mr.  Ingall's  drawing,  July  17,  1870,  a  hill 
0  answering  to  the  "  round-topped  table-land  " 
mentioned  above  in  appearance  bnt  not  in  posi- 
tion. Mr,  Ingall  depicts  three  pairs  of  craterlets, 
the  pair  a  of  medium  size,  the  pair  h  very  minnte, 


*  Althongli  Mr.  IngsU's  analog;  of  soft  mad,  ftc,  is 
not  likely  to  be  accepted  by  astroDomers,  nor  Is  it  pnt 
forth  as  sappurting  any  theoretical  view,  it  certaiiUy 
expresses  the  idea  of  "iLvaaiuu  Irom  the  Maria,"  whicU 
is  fullv  borne  oat  by  the  appearanoei  presented  by  oil 
enoh  forsiatioDS  as  ^raeattoriut. 


and  a  larger  pair  i  and  k  on  the  E.  pan  of   th* 


a  smaller  one  I,  also  unrecorded.    The  appeanur 
of    Fracattoriut  on  Bntherford's   pbotagraBi  i 
March  6,  1865,   is  extremely  interesting.    A 
dark  tint  of  the  Mare  Kectarii  has  peuetnMl 
the  interior  of  the  floor ;  indeed   the   niaten# 
this  portion  seems  to  be  of  the  same  natisi 
that  of  the  surface  of  the  adjoining    ilear.m 
tinning  its  ontlineon  the  8.,  while  the  eaaam 
of  the  two  dark  surfaces  is  imteirapted  b}At« 
N.  border  of  Fracattoriut,  which  ie  of  tUtkp 
reflective  power.    A  somewhat  short  ri^MS- 
the  S.W.  border,  given  by  Mr.  Ingall,   e^K> 
this  description  of  the  floor  of  Fracattm  t 
very  interesting  Innar  formation,  wldeji  itk 
to  afibrd  results  bearing  as  much  on  iafa 
selenogTsphieal  questions  as  those  obtuoedh 
the  study  of  Plato,  if  its  craten'  spots  and  aa 
ings  be  observed  with  the  same  assidaity  «h 
has  characterized  the  observations  of  Itik. 


I 


MOUNTING  FOR  THE  MICBOSOOPE. 

Bv    "  ACHBOIUIXC." 

N  laying  before  the  readers  of  the  Exgur 
Mbchakig  some  articles  iqxm  »Tu«n-».ting  ^ 
the  microscope  I  most  beg  to  apologise  to  tfa 
other  writers  on  the  same  subject  for  aeanii^j 
treading  on  their  heels.     In  bvating  this  aBbiwi 
I  shall  speak  of  the  apparatus  required  m  eoh 
jnsotion  with  the  metimd  of  mounting  tbe  ohjaa 
which  may  be  undBr  disonsaioD,  hapzi^  by  tfai» 
means  to  avoid  all  ambiguity  ma  to  what  iastn- 
ments,  &c.,  are  required.    And  hexe  I  omj  acB- 
tion  that  most  of  the  apparatus  and  a  great  muj 
of  the  instruments  can  be  very  efleetiveJy  maiia- 
faotured  at  home,  as  also  can  iimmnmitiln  tiitJe 
kuiok-knacks,  the  same  designed  bylkt  iagmoat 
iniorosc<q>ist,    to   suit  occasimiB   naitiag  fi«s 
his  method  of  treatment,  which  as  he  gfta  mm 
practised  will  be  found,  in  all  Ukel  jhsed,  Vi  eoa- 
t<iderably  differ  from  that  of  a  brother  ia  tlw  ait. 

In  treating  insects  in  my  iitt  efa^itar,  tk 
advanced  state  of  the  year  must  be  ray  exease, 
and  let  nle  remind  the  begiuwr  that  he  sboald 
lose  no  time  in  ^thmng  ipeameiui  tcft  futvn 
treatment. 

CRArTBK  I. 

PBEPABJLTIOIt  OF  INSZCTS. 

Insects,  like  hares,  have  to  be  can^t  bctoR 
they  are  "  cooked,"  and  (hi*  tuot  maJces  it  m- 
perative  for  the  microsoopist  to  make  little  a.- 
cnrsions  into  the  comtiT'  (if  he  can),  into  a  tova 
garden,  or  even  into  Us  cellar,  and  in  fact  anywtun 
where  insecte  most  congregate.  And  then  tit 
insect  having  been  caught  has  to  be  klllod,  lai 
for  this  nothing  is  more  haady  than  a  fi"^ 
death-bottle,  made  thus  : — 

To  Maes  a  Death-Bottlk. — Having  ckoace  a 
large  mouth  stoppered  bottle  of  a  size  te  loL, 
clean   it  well,  then  drop   into  it  three  at  fan 
good-sized  lumps  of  potassic  cyanide   (halt  IM 
ounce  of  thi«  salt  will  be   quite   sn£Bieiant  for  a 
large  bottle),  cover  completely  with  dry  sihrar 
sand,  and  on  the  top  pour  a  piaster  made  of 
plaster  of  Paris  mixed  with  about  half  its  baik  s( 
silver  sand.     Pour  a  thickness  of  this  fpoa  kal£ 
to  three-quarters  of  an  inch;  when  "aet"*!* 
cover  over  the  surface  of  the  plaster  with  J  f'" 
of  loose  blotting  or  filtering  paper,  cut  «•«»*' 
nearly  fit  the  bottle.    This  is  a  perfect  «*^ 
bottle. 

Besides  this,  I  should  recommend   a    sintiiff 
one    to  be  made,   small  enongh  to   he   etroA 
abont  on  the  person  at  all  times.     This    wall  H 
found  extremely  useful  and  convenient,  far  any 
little  insect  that  we  may  come  across  daring  iii» 
day  can  be  immediately  consigned  to   ob\xviiii 
without  the  least  trouble ;  and  in  this  way  car 
supply  of  insects   will  be  found   to  be  greatii} 
augmented. 

The  insect  being  now  killed,   should  bo  p««seJ 
on  to  the  next  stage — that  of  the  potash — ea^ 
posing  that  it  is  to  be  mounted  whole  ;  if,  borvrtms 
(as  is  more  generally  the  case),  it  is  to  be  dissectod. 
a  proper  book  should  be  consulted,  to  ascertain 
what  parts  are  the  most  desirable  for  preser-ra- 
ticn,  and  then  the    ii48ect    being   dissected,     in 
accordance  with  this  knowledge,  these  parts,   a^ 
with  the  whole  insect,  are  to  be   inunvrsed    u> 
canstic  potash. 

But  to  dissect,  certain  instmmMits  are  required. 
Of  these  I  think  the  scissors  mutt  be  piu«>b.iaaed. 
but  small  dissecting  knives  can  be  mad<^  by 
grinding  sewing   needles  to  an   edge,  w^d  tliexk 
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noanting  them  in  conreniently  sized  holders  of 
sodar  or  other  wood.  Of  oonrso  these  knives 
san  be  mado  of  any  size  or  shape  to  Eoit  con- 
renionoe. 

la  addittoa  to  tiw  kaim,  plain  moonted  needles 
>f  vaiteo*  fcgwiw  at  ibunsa,  « tbw  of  Uwm  being 
>eni  (ttM  hailimif;  ghawM  be  aane  to  tait  eirenai- 
itances),  will  be  fonnd  extremely  nsefnl,  and  in- 
leed  necessary. 

The  potash  used  in  this  stage  shonld  be  made 
in  the  following  way  : — 

To  PUEPARE  Potash  for  the  Microscope. — To 
the  Iwuior  potasaiB  at  the  pbarmaeopceia  add  its 
uwQ  btOk  of  waier. 

It  -will  be  (oonil  in  practice  CMtM^Mit  W  have 
variotR  tjottJca  of  potash  of  dlflb»ent  strengths  to 
salt  the  textnre  of  the  different  subjects  for  pre- 
paration ;  generally  three  are  sufficient. 

The  time  that  ap  object  shonld  be  left  in  the 
canstic  potash  is  a  matter  best  determined  by 
ptaoti«e,  bnt  a  little  consideration  will  be  found  of 
«reat  serrice,  it  being  kept  in  mind  that  this 
ivlkali,  while  it  dissolres  flwih  aad  fatty  matter, 
le*ves  homj  laatter  uaacted  upon. 

The  subject  liaving  been  left  in  the  potash  for 
i  time  su^cient  to  extract  all  fat,  kc,  is  im- 
mersed in  as  pure  water  as  possible  for  foor-and- 
twenty  hours,  the  water  being  changed  from  two 
to  four  tames  during  that  period. 

The  objeet  being  taken  oat  of  the  water  dionld 
be  well  brushed  with  a  copious  supply  of  water. 
The  best  brush  for  this  purpose  is  a  large 
camel's-hair  brush,  oostiag  one  penny  at  any  oU- 
■shop.  With  the  bmsh  the  future  object  should 
be  arranged,  according  to  taste,  on  a  clean  glass 
slide,  and  another  clean  slide  being  placed  npon  it, 
tho  whole  is  placed  in  some  oonTenient  eontri- 
vanoe  for  squeezing  it  ftrmly  together.  When  dry, 
the  object  is  carefally  removed  from  the  slide  and 
immersed  in  goodciear  methylated  spirit,  where 
it  is  allowed  to  ^main  for  three  or  four  days  to 
extract  the  last  trace  of  moisture.  Tho  beginner 
need  not  bo  afraid  of  the  spirit  taking  the  form 
ont  of  the  object.  From  the  spirit  the  object 
.■<IioaId  go  into  methylated  ether  for  two  or  three 
days,  and  if  there  be  any  bubbles  of  air  in  the 
object,  it  shonld  be  allowed  to  remain  till  they 
disappear.  The  object  shonld  next  be  soaked  in 
till'  best  pofined  tnrpontine  for  a  couple  of  days  j 
at  the  end  of  that  time  it  may  be  considered  fully 
iirepared. 

The  object  may  now  be  mounted,  and  for  this, 
of  course,  two  glasses  and  a  medium  are  required. 
A-i  to  glasses  the  thick  slides  had  best  be  bought 
r.  Miy  ont,  the  unground  ones  costing  4d.,  tho 
-round  8d.  a  dozen ;  bnt  if  preferred,  the  thin 
Klass  can  he  bought  in  sheets  and  cut  at  home, 
and,  perhaps,  with  a  small  saving  ;  bnt  this 
saving  is  so  small  that  it  will  hardly  be  found 
worth  the  risk  of  breakage,  always  incurred  by 
an  amateur.  The  medium  for  insects  is  generally 
Canada  balsam,  costing  6d.  a  bottle. 

To  mount  the  prepared  objeot  a  clean  slide 
xhould  be  placed  on  a  piece  of  paper  with  its  own 
f">ntre  marked  thereon,  and  the  object  being 
taken  from  the  tm^ntine,  by  means  of  the 
forceps,  is  laid  over  this  centre,  and  all  super- 
fluous turpentine  is  wiped  off  with  a  dry  camel's- 
hnir  brush.  A  drop  of  balsam  on  a  pointed  glass 
rod  is  then  let  fall  upon  it,  and  a  thin  glass  cover, 
nicely  cleaned,  is  warmed,  and  being  held  by  the 
Eorceps,  is  allowed  to  fall  on  the  balsam,  one  side 
being  more  depressed  than  any  of  the  others ; 
the  whole  is  then  gentiy  heated  over  a  spirit-lamp, 
nr  a  candle,  when  it  wUl  be  found  that  the  cover 
Mill  fall  down  on  the  top  of  the  object  as  the 
balsam  softens  by  the  heat.  The  cover  should 
then  be  gently  squeezed  down  with  the  top  of  the 
Qffdle  holder,  and  to  keep  the  cover  in  its  posi- 
tion till  the  balsam  hardens  a  spring  clip  should 
be  aioj.  The  superflous  balsam  should  not  bo 
;lc-aned  away  in  less  than  a  month  from  the 
time  of  mounting,  as  it  is  apt  to  shrink  and  so 
idmit  air  bubbles  under  tho  glass  cover.  This  is 
mr  mounted  object,  and  if  care  has  been  taken 
lought  to  be  good;  no  dirt,  no  bubbles,  and  no 
kiincss  ought  to  be  visible.  As  for  its  not  being 
prfect,  in  the  sense  of  complete,  that  is  owing 
}  bod  manipnUtion,  and  is  not  a  fault  of  the 
iBthod  of  preparation. 

The  above  prooess  may,  perhaps,  be  considered 
>%  and  tedious,  bnt  it  is  really  not  so;  that 
n  have  to  trait  a  long  time  for  the  completion 
the  preparation  I  admit,  but  then  it  does  away 
Ith  aU  necessity  for  an  air-pump  for  extracting 
l-bubbles,  kc.,  for  with  a  little  care  air  does  not 
Id  cannot  (by  reason  of  the  objeot,  up  to  the 
ring  process,  being  filled  with  some  liquid  or 
ler)  i?ot  in.  If,  however,  it  dots  get  in  a  few 
lys  extra  in  the  ether  wiU  generally  drive  it. 


out.  In  this,  88  in  other  things,  the  beginner 
must  remember  that  it  is  practice  that  makes 
perfect. 

(To  be  conlitiued ) 
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THE  THEORY  OP  SCHSTROKE. 

,R.  E.  VAN  DE  WARKEB.  writing  in  tho 
Scio  York  Medical  Journal,  thus  explains 
the  cause  of  sunstroke: — The  integrity  of  the 
cutaneous  function  is  essential  to  the  maintenance 
of  the  equilibrium  of  the  thermal  condition  of  the 
body.  The  pnqiiration  is  one  of  the  principal 
avenues  of  escape  for  the  surplus  heat  generated 
by  the  operations  of  organic  life.  While  this  is 
true  of  the  body  when  in  a  qniescent  state,  it  be- 
comes a  cardinal  truth  when  the  body  is  in  a  state 
of  exertion  and  exposed  to  an  elevated  tempera- 
ture. The  healthy  man,  when  exposed  to  these 
conditions,  at  once  perspires,  and  the  temperature 
of  the  system  is  preserved  at  a  normal  standard.  If 
this  Bean*  of  compensation  between  the  systemic 
heat  and  that  of  the  surrounding  air  is  impaired, 
heat  must  accumulate  in  the  system  in  reciprocal 
proportion.  To  use  a  familiar  illustration,  the 
evaporation  of  perspiration  from  the  surface  of 
the  body  lowers  its  temperature  in  the  same 
maaner  m  tba  rrapotBUon  of  water  Iram  the  sur- 
face of  heated  itoD. 

When  the  body  is  exposed  to  intense  solar  heat, 
the  perspiration  is  the  direct  antagonist  of  the 
sun's  rays.  When  we  reflect  upon  the  amount  of 
heat  necessary  to  evaporate  one  ounce  of  water, 
it  is  easy  to  see  how  the  arrest  of  this  function 
may  lead  to  serious  or  fatal  lesion  of  the  vital 
fluids  or  nerve-centres.  An  ounce  of  water  pass- 
ing from  the  fluid  to  the  vaporous  state  receives  as 
much  heat  as  would  raise  its  temperature  to  990^ 
Fahr. ;  or,  the  quantity  of  heat  required  to  con- 
vert a  quantity  of  water  into  vapour  is  five  and  a 
half  times  as  much  as  will  raise  it  from  the  freez- 
ing to  the  boiling  point.  The  evaporation  from 
the  surface  of  the  body  of  one  ounce  of  perspira- 
tion would  transmit  from  the  system  to  the  sur- 
rounding air  all  the  heat  required  to  accomplish 
its  evaporation.  On  the  c<mtrai7,  the  arrest  of 
this  secretion  would  lead  to  the  retention  in  the 
system  of  the  heat  otherwise  expended  in  the  con- 
version of  it  from  the  fluid  to  the  vaporous  state. 
The  other  exraretory  functions  being  impaired,  it 
would  obviously  require  but  a  short  exposure  to 
an  elevated  temperature  to  lead  to  an  ac- 
cumulation of  a  teorbid  degree  of  heat. 
This  is  not  an  immediate  effect ;  it  is  pro- 
gressive. The  impairment  of  function  goes  on 
with  the  impairment  of  strength.  The  exhausting 
march,  or  the  stoking  at  the  furnace,  or  labouring 
in  the  field,  is  still  continued,  and,  before  the 
victim  is  aware  of  it,  possibly,  the  skin  has  ceased 
entirely  to  act.  There  are  now  but  few  avenues 
of  escape  for  the  systemic  heat  resulting  from 
muscular  action,  from  the  oxidation  of  tissue,  or 
from  the  luemal  oxidation  of  normal  alcohol  present 
in  the  lungs,  and  still  less  escape  from  the  alcohol 
the  man  too  often  takes  to  reheve  the  exhaustion 
from  which  he  is  snCfering.  In  addition  to  this, 
from  the  sun's  rays  the  body  is  continnally  absorb- 
ing heat,  until  such  a  degree  of  heat  is  present  in 
tho  system,  that  disorganization  of  the  blood  re- 
sults, or  the  nerve-oentres  are  so  oppressed  by  its 
presence  that  insolation  (sunstroke)  results.  I 
therefore  conclude  tiiat  usolation  is  the  ex- 
pression of  tho  presence  of  a  morbid  degree  of 
heat  in  the  organism  dependent  mainly  on  the 
arrest  of  the  cutaneous  fnnction. 

Tho  preventives  recommended  by  Dr.  Van 
de  Warker,  are  the  wearing  of  a  white  shirt  over 
the  flannel,  if  that  is  dark  coloured,  covering  the 
neck  and  chest,  and  wearing  a  light  straw  or  palm- 
leaf  hat,  with  fresh  leaves  or  a  wet  handker- 
chief in  the  orown.  The  working  man  shonld 
always  attend  carefully  to  his  diet,  and  never 
work  exposed  to  a  high  temperature  while  suffer- 
ing from  the  calls  of  hunger.  Ardent  spirits 
should  be  avoided.  The  violent  reaction  follow- 
ing over-stimulation  is  attended  with  most  serious 
effects  when  the  subject  is  exposed  to  a  high 
temperature.  When  men  experience  a  sense  of 
fulness  in  the  head  and  of  tightness  across  the  chest, 
with  a  total  or  partial  suppression  of  the  per- 
spiration, they  ought  immediately  to  stop  work 
and  protect  themselves  from  the  sun's  rays  until 
the  functions  of  the  body  ore  restored.  Persons 
in  infirm  health  or  convalescent  ought  to  take 
extra  precantiom  when  exposed  to  severe  heat. 


NEW  SALT  FOR  INTENSE  ELECTRIC 
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ETEVE,  of  Paris,  has  taken  a  patent  for 
the  oompoaition  of  a  salt  for  the  pro- 
duction of  very  mtense  currents  of  electricity, 
which  he  oaBs  jonUe  aeetete  of  inm  and  potash. 
The  inventor  claims  to  remedy  the  inconvenience 
arising  from  nitrous  exhalations  disengaged  from 
solutions  of  nitric  acid,  in  the  following  manner : — 
The  nitric  acid  is  replaced  by  a  salt  composed  of 
one  part  of  sulphate  of  protoxide  of  iron  and  one 
part  of  nitrate  of  potash,  dissolved  in  a  sufiioient 
quantity  of  the  ordinary  acetate  of  commerce,  the 
solution  being  aided  by  a  slipfat  heat ;  the  whole 
is  then  left  to  oool  and  orystaUize,  and  the  eiystals 
after  being  drained,  are  stove-diied.     When  the 
salt  is  thus  prepared,  the  pile  is  mounted  in  the 
following  manner : — In  the  'non-porous  vessel   is 
placed  a  saturated  solution  of  common  salt,  and  a 
zinc  cylinder  is  introduced,  within  which  is  placed 
the  porous  vessel  containing  the  charcoal,  npon 
which  is  poured  water  containing  30  per  cent,  of 
sulphuric  add.    In  this  state  the  pile  will  not  act, 
or  in  an  almost  insensible  manner ;  but,  in  order 
to  develop  the  current,  it  is  only  necessary   to 
introduce  a  few    crystals   of    the  above-named 
double  salt,  when  the  current  becomes  remarkably 
intense,  if  not  superior  to  that  of  the   common 
pile  ;  the  current  may  be  easily  maintained  con- 
stantly and  regularly  by  merely  adding   a  few 
crystals   from    time  to  time,  and  without  any 
nitrons   vapours  being  disengaged.      M.    Etdve 
believes  that  his  salt  is  a  double  acetate  of  iron 
and   potash,    bnt    a   writer   in    the    JImiittur 
Scientifique  objects  to  this,  and  says  that  if  small 
quantities  of  this  salt  are  formed,  as  is  probable, 
with  the  aid  of   the  acetic  acid,  the  greater  part 
consists  of  two  sulphates   and  two  nitrates   of 
potash  and  iron.     He  believes  that  the  activity  of 
the  salt  in  question  arises  from  the  fact  that  the 
small  quantity  of  the  acetate  of  protoxide  of  iron, 
finding  itself  in  the  presence  of  a  nitrate  of  the 
same  metal,  becomes  peroxidized ;  heat  as  well 
as  electricity  will  bring  this  about.    This  is  the 
salt  that  has  proved  of  so  much  value  in  the  dye- 
ing of  black  silk,  and  which  is  improperly  ealled 
nitro-aoetate  of  iron.    All  who  have  attempted 
to  reduce  nitro-benzino  by  ferrous  acetate  know 
how  rapidly  this  converts  nitric  acid  into  ammonia. 
Gun-cotton    may    also  by  it  be    brought  back 
into  the  natural  state  of  cotton.    It  is,  there- 
fore,   quite    natural    that    no    nitrous   vapours 
should  be  evolved  from  a  pile  fed  by  such  salt. 
Perhaps  nitrate  of  soda  might  be  substituted  for 
nitrate  of  potash  with  economy. 


THE  FLUTE  AND  ITS  VIOISSITUDES. 

Bt  Sable. 
{Concluded  from  page  55S.) 

THE  alleged  improvements  of  the  Bohm  flute 
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minds  of  flute-players  genertJly  ;  but  all  pleasant 
anticipations  were  at  once  dispelled  by  the  ap- 
pearance of  the  instrument  itself,  and  with  few 
exceptions  its  introduction  was  strongly  opposed  : 
it  was  accompanied,  too,  by  a  number  of  new 
students  having  little  or  rothing  in  common  with 
the  staid  Nicholsoniana,  who  treated  the  old  flute 
with  contempt,  voted  it  "obsolescent,"  and 
answered  all  opponents  with  the  full,  firm  tones 
of  the  Bohm.  This  was  rather  too  mush  for  the 
old  flautists,  tome  change  and  remodelling  they 
had  expected,  lome  fresh  difficulties  they  were 
prepared  to  encounter;  bnt  here  was  a  meta- 
morphosis in  which  they  could  recognize  nothing 
of  their  old  acquaintance  save  its  head,  and  even 
the  fashion  of  that  had  been  altered  :  here  was  a 
flute  to  be  studied  afresh  from  its  very  gamut ; 
something  to  be  acquired  and  somethmg  to  be 
forgotten  simultaneously  :  moreover,  it  was  perti- 
nently objected  that  what  had  already  been  so 
changed  and  complicated  would  in  all  probability 
nudergo  further  mutation  at  no  distant  period. 
Meanwhile,  the  new  instrumentalists  gained 
ground,  and  the  old  stagers,  who  would  not  go  to 
school  over  again,  either  eschewed  the  flute  alto- 
gether or  retired  disspiritedly  from  the  contest ; 
hence  all  not  pemonally  interested  in  the  matter 
ceased  to  study  the  flute,  and  the  popularity  of 
the  old  favourite  at  once  declined. 

The  reader  is  referred  to  Fig.  1,  t^e  Bohm 
flute,  the  drawing  of  which  shows  the  open 
C  natural,  or  thumb  key  e ;  the  open  G  sharp  key 
ff  next  claims  attention,  and  the  open  B  flat  key 
b,  acted  upon  by  the  lever  of  the  ring   a,  second 
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finger  of  left  hand,  also  by  rod  of  the  rinfr  c,  first 
finger  of   right  hand;  thus  to  produce  B  tiat  the 
first  tingeni  of  each  hand  are   pressed  donu ;  the 
ring  c   also  closes  r',   the  open  F  sharp  key,  in 
fingering  F  naluraX;  and  the  ring  d,  th|rd  finger 
of  right  hand,  shuts  /  by  the  aid  of  the  lever  in 
producing   /•'  fluirp.     The  awkwardness  of  these 
B  flat  and  F  sharp  fingerings  to  a  tlantist  of  the 
Nicholson  srhool  can  only  be  duly  estimated  in 
their  acquirement.     It  is  scarcely  necessary  to 
apologize  for  the  open-keyed  system  ;  every  flute- 
player  is  aware  that  the  tone  of  the  instrument  is 
much  improved  by  keeping  the  D  sharp  key  open 
when  it  can  be  done  (in  rapid  aq>eggios  in  the 
ehord  uf  F  natural,  when   the  F  natural  key  can 
be   "  secured " — e.fl,,  as  when   E   and   0  do  not 
oeonr  in  the  passage,  the  increased   fulness  and 
freedom  with  which   the    flute   speaks  is    very 
evident,  especially  in   the   fundamental   octave). 
Suoh  was  the  Bohm,  or  first  open-keyed  flute, 
practically  useless  to  those   who  would  or  could 
not  begin  as  upon  a  new  instrument.    A  carefully- 
made  drawing  is  given,  it  having  played  so  im- 
portant a  part  in  the  flute's  history,  and  it  is  the 
foundation  of  that  system  which  has  been  applied 
not  only  to  all  modern  flutes,  but  to  all  instrn- 
monta  of  its  genus.  That  distinguished  professor, 
the  late  Mr.  Clinton,  was  one  of  its  earliest  and 
warmest  advocates.    After  comparing  its  system 
carefully  with  that    of    the   old  fiate,    he   was 
so   convinced  of  its  superiority  that  he  adopted 
it  himself   and  recommended  it  to  his  pupils ; 
but  in  doing    this  he  encountered    a    storm  of 
opposition.     "However,"  he  writes,  "those  who 
were     my    most     vigorous      opponents,    after 
a    while     became     my    warmest     supporters ; 
and    I    was    confident    that  the   decided    supe- 
riority   of   this    flute     would    eventually   over- 
come the  prejudice  with  which  it  was  at  first  re- 
garded."    The  open  G  sharp  key,  nevertheless, 
was  found  to  be  so  troublesome  that  M.  Doms,  of 
Paris,  changed  it  into  a  shut  one,  adding  a  ring 
for  the  left  hand  third  finger.     This  change  was 
adopted  by  Mr.  Clinton,  in  1842,  and  slight  as  it 
was  it  gave  rise  to  more  dissatisfaction  and  sus- 
picion. HerrBohm  had  "  astonished  tlie  natives  " 
with  hU  invention,  a  Mr.  Cornelius  Ward,  how- 
ever, surprised  both  natives  and  foreigners  with 
a  very  singular  species  of  flute,  and  he  increased 
their  surprise  by  assuring  them  in  a  pamphlet 
that   on  his    system  facilities   were  offered  by 
sundry  cross  and  back  fingerings :   it  is  true  that 
this  flute  was  profeacdhjtree  from  such  abomina- 
tions, but  be  it  ever  remembered,  that  all  depar- 
tures from  the  old  mode  of  fingering  (which  is 
decidedly  the  best  because  based  upon  simple  and 
natural  laws)  is  practically  a  back  or  cross  finger- 
ing.   Mr.  Ward's  contrivance  had  five  keys  tor 
the  work  of  the  left  hand  thumb,  three  of  which 
acted  on   the  foot  keys;   they   were   in  reality 
apologies  for  "  duplicates,"  to  obtain  slurs,  &c., 
not  available  before,   and  the  result  was  that 
neither  the  old  or  new   were  accomplished  well ; 
this  flute  was  to  dazzle   all  the  orchestras  in 
Europe,  but  its  fame  was  circumscribed,  its  exist- 
ence brief,  and   it  is  scarcely  remembered.    A 
drawing  of  this  musical  curiosity  would  have  been 
presented,  but  that  it  served  no  useful  purpose  in 
flute  regeneration.    A  Mr,  Card  next  presented 
himself  with   a  flute  that  was  to  "  make  these 
odds  all  even," — it  was  neither  more  nor  less  than 
a  "  Bohm  "  in  which  the  right  hand  part  was 
altered,  while  the  left  remained  as  before ;  this 
died  almost  in  its  birth  and  was  soon  thrown 
aside.     The  next  claimant  for  favour  was   the 
flute  of  Mr.  Siccama,  B.A.,  formerly  known  as 
the  "  Diatonic,"  and  it  did   good  service  to  the 
cause  inasmuch  as  it  reverted  boldly  and  steadily 
to  the  old  system  of  fingering ;  it  possessed  many 
advantages  over  the  Nicholson  flute,  but  they 


were  insufficient  to  displace  the  Biibm,  the  Doms 
modification  of  which  still  held  its  own  both  in 
Kiigland  and  on  the  Continent.    Fig.  2  is  an  ac- 
curate representation  of  the  "  Diatonic  or   Sic- 
cama "  flute ;   there  are  two  finger  rings  at  d 
which  command  the  open  key  between  them,  by 
which  arrangement  the  C  sharp  is  much  improved 
in  tune  aud  fijiuness  ;  there  is  a  finger  plate  at  a 
which  closes  the  open  key  covering  the  G  hole, 
and  at  2)  is  a  similar  contrivance  fur  "  stopping  " 
the  E  hole  (as  both  these   openings  are  placed 
beyond  the  reach  of  the  finger),  which  decidedly 
improves  the  respective  notes.     The  F  natural 
key  is  also  situated  lower  in  the  body  of  the  flute. 
In  this  instrument  the  same  theory  of  equal-sized 
holes  is   strenuously  maintained,  although  it  is 
tuned  "  on  strictly  acoostioal  principles."   "The 
weak  and  inefi'ective  quality  of  several  intervals 
on  the  old  flute,  occasioned  by  the  disproportionate 
size  of  the  holes,  and  the  inequality  of  their  re- 
spective distances,  is  entirely  remedied  on  thia 
flute,  where    they  are    or  an  eqoal    character 
throughout  and  partake  of  the  same  firmness  and 
power."     "  For  A  an  aperture  equal   in  size  to 
the  preceding  ones, — thus  a  clear  and  brilliant 
A  is    obtained,"   &c.,  &c.     Now    if    all    these 
fine    theories     be     right,    dame    Nature    mutt 
have  made  a  rare  hash  of  her  acoustics  I    but 
seriously;    it  proves  what  a  fascination  equal- 
sized  holes  have  hiid  for  flate   maunfactorers. 
In   the  interim,    pockets   were    lightened,   and 
the  purse  of  the  exchequer  made  heavier  by  the 
patents  granted  for  all  these  contrivances  ;  flute 
players    were  dissatisfied    and    undecided,    and 
makers  worked  up  to  a  great  pitch  of  competition 
and   contention,   each    one    earnestly  affirming 
that  his   instrument  was  the   "werry  identical 
flute,"   and  all   others   were   "  abortions."      M. 
Talon,  of  Paris,  added  another  faggot  to  the  fire 
by  substituting  two  thumb  keys,  one  for  C  natural, 
and  the  other  for  B  flat.     And  now  the  talented 
Mr.  Carte,  in  conjunction  with  Messrs.  Bndall  & 
Rose,  brought  out  two  new  Antes,  and  in  a  thought- 
ful treatise,  lucidly  stated  the  fact  that  the  flute's 
condition  was  as  yet  highly  unsatisfactory.     Mr. 
Clinton  appears  to  have  applied  to  the  patentees 
of  the  Buhiu  flute  on  the  subject  without  avail ; 
however,  he  wont  to  Munich  to  consult  with  Herr 
Bohm,  who,  some  little  time  after,  brought  over 
his   metal  flute  with  parabola    head   (like   the 
clarionet)  but  it  did  not  meet  the  difficulties  in 
the  estimation  of  the  former  gentleman.      One 
would  have  imagined  that  the  Bohm  flute,  in  the 
hands  of  a  proficient,   was    all    that  could  be 
desired,  but  it  was  not  so  ;    players  of  moderate 
capacity,  it  is  true,  found  a  certain  ease  in  getting 
out  the  lower  notes,  but  the  intelligent   stndent 
soon  discovered  the  host  of  evils  with  which  ho 
had  to  contend ;    the  notes  of  the  third  octave 
were  painfully  sharp  and  thin  in  quality,  owing  to 
the  largeness  of  those  apertures  serving  for  the 
time   as    "vent"   holes;    the    lowest    note    (C 
natural)  was  a  very  fine  one,  the  D,  immediately 
above  it,  weak  ;    the  whole  temperament  of  the 
cylinder  very  unequal ;    there  were  several  very 
awkward  fingerings,  and  a  deal  of  work  imposed 


upon  the  weak  fingers.    The  cylindrical  bore  was 
brought  forward  as  a  new  thing ;  it  was  not  so ; 
jijei  and  the  old  flute  a  bee  (p.  411;  hod  b.-eu  con- 
structed BO  long  before ;   th«  conical  head  joint 
was  no  novelty,  the  clarionet  and  orgiui  pipes 
were  old  examples  of  crocs  in  the  heads  of  musi- 
cal   tubes.      Under   these   circomstanees,    Mr. 
Clinton  himself  commenced  a  series  of  experi- 
ments, the  result  of  which  was  a  cylinder  flute 
with  the  simple  and  natural  expedient  of  TeguLarly 
graduating  the  holes.  Fig.  3  shows  the  o\d  cjUnder 
with  its  equal -sized  holes ;  Fig.  4,  the  neir  one 
with  regular  gradations.     It  is  true  others  hare 
declared  that  cylinder  flutes  with  graduated  holes, 
were  made  by  them  prior  to  the  appearance  <A 
the  "  Clinton  cylinder,"  and  that  the  said  hoV:D 
decreased    regularly    "  always   one  quarter    of 
a  millimetre"   (about  l-105in.)   "in  diameter." 
Be  this  as  it  may,  such  a   gradation  would  hav<: 
no  practical  inflnenee  on  tone  or  tune,  even  if  it 
could  be  accurately  marked  on  the  flute's  rounded 
surface.    It  would  be  beside  the  purpose  to  re- 
commend any  particular  flute,  but  if  wo  are  ever 
to  have  what  has   been  so  patiently  and  indog- 
triously  sought,  I  think  we  have  got  it  in  the 
Clinton  Cylinder;  nor  are  spectacles  needed  to  show 
us  that  the  natural  laws  of  sound  have  not  been 
violated ;  the  old  system  of  fingering  is  retained, 
and  the  long  cramp  F  natural  key  discarded  ; 
there  is  also  a  means  of  taking  this  note  with  the 
first  finger  of  the  right  hand,  as  on  the  Bohm  ; 
but  this  involves  no  alteration  in  the  fingering  ot 
the  F  sharp,  or  the  old  fingering  of  the  formei. 

My  task  is  done,  and  I  have  to  acknowledge  the 
care  and  accuracy  with  which  my  drawings  have 
been  leprodnoed ;  and  I  most,  en  piuiant,  express 
my  admiration  of  the  beautiful  engravings  of 
machinery,  which  are  constantly  given  in  thi« 
periodical.  And  now  I  bid  adien  to  the  flaati:$t.- 
of  the  Enolisb  Mechakic  with  hearty  gouJ 
wishes  both  for  themselves  and  our  favoorite. 
Although  no  longer  able  to  use  or  enjoy  it,  /  b*  *<.■ 
the  satisfaction  of  knowing  they  can  do  both. 
Finally,  I  entreat  all  to  beUeve  that  I  have  keyit 
steadily  in  mind  the  motto  which  heads  tlie'&e 
papers — 

Hetbing  extcQUnte, 

Nor  naght  set  down  in  Duhse. 

Eebata.— P.  459,  28th  lino  from  boWom— for 
rend  "  his."  P.  668,  89th  Une  from  top— lot "  1718 
1828." 

The  End. 


COFFEY'S 


APPARATUS 
TION. 


FOR   DISTILL! 


AS  several  correspondents  have  asked  for  >::- 
formation  concerning  Mr.  Coffey's  rectx- 
iuventions  of  apparatus  for  distillation,  evai>or> 
tion,  &c.,  we  give  an  illustration  of  a  portion  ■' 
that  in  nse  by  Messrs.  Doolton  &  Wattp.  > ' 
Lambeth.  The  invention  of  Mr.  CofTey  consi-ii 
in  the  application  of  the  discovery  that  a  sort  ■  I 
paraffine  oil  may  be  continuously  heated  in  clo*  I 
tnbes  to  a  temperature  of  1100°  Fahr. — in  otL^  I 
words,  to  a  temperature  at  which  iron  oxUil'ii-  * 
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dnil  redness, — not  onlj  withont  oarbonizstion  or 
oombnstion,   bnt    absolately   with    very   little 
change,    and  aoanely  any   presgnre  whaterer. 
This  oU  has  double  the  8pecifio  heat  of  water, 
and  possesses  high  oondnoting  power,  so  that  it 
not  only  reoeiTes  heat  readily  from  the  fire,  bnt 
imparts  it  readily  and  eqnably  to  the  evaporating 
Tesaels    or   other  substances   with  which  it  is 
brought  into  contact.  The  heat  can  thos  be  main- 
tain^ with  the  greatest  regolarity,  and  at  a  tem- 
perature sufficient  to  melt  lead,  distil  mercmy, 
(generate  steam   at  high  pressure,  or  evaporate 
the  moat  delicate  liqoid.    Messrs.  Donlton  have 
sneoeeded  in  producing  earthenware  evaporating 
pans  and  retorts  which  are  impervions  to  the  oil ; 
and  in  fatnre  the  distillation  of  the  strong  acids 
may  be   condncted   in  perfect  safety,  without 
ooeUy  platinnm  retorts,  or  the  direct  and  dan- 
gerous application  of  heat  to  glass ;  whilst  the 
distillation  of  turpentine,  alcohol,  and  other  in- 
flammable fluids  may  be  conducted  by  the  circn- 
lation  of  this  liquid  heated  from  a  furnace  in 
another  building.    As  the  fluid  oil  is  so  much 
move  readily  heated  than  water,  there  is  a  great 
eeonomj  in  fuel,  particularly  as  the  surface  to 
which  tiie  heat  is  applied  may  be  almost  indefl- 
nataly  eztesded  within  the  smallest  space.    We 
may  expect  to  see  the  system  applied  to  steam- 
ships, to  looomotives  for  the   Underground  Bail- 
way,  and  indeed  to  a   thousand  purposes  where 
freedom  from  smoke  and  economy  of  space  are 
matters  of  importance  ;  and  we  would  especially 
direct  the  attention  of  arohitects  to  its  applioa- 
tioD  to  the  purposes  of  warming  and  ventilating 
public  buildings,  and  particularly  hospitals.     By 
eireulating  this  liquid  at  a  temperature  of  600° 
Fahr.,  it  is  possible  to  deliver  in  a  given  room 
six  times  the  amount  of  heat  which  the  same 
bulk  of   water,  heated   to   200°  Fahr.,   would 
convey,     and    this    would    be    done    by   the 
consumption  of  little  more  than  half  the  fuel. 
The    patentee    proposes    to    use  it    for    cook- 
ing, baking,  soap-making,   oil-refining,   and  for 
metallurgical  operations,  where  regular  and  often 
high  temperatures  are  required.     In  fact  there 
seems  to  be  scarcely  any  manufacture  on  purpose 
for  which  heat  is  nsed  to  which  this  invention 
cannot  be  applied,  especially  where  economy  both 
of  fuel  and  space  are  considerations  to  be  studied. 
In  the  engraving,  A  represents  the  furnace,  con- 
taining a  coil  of  iron  piping  throagh  which  the 
heating  mediam  circulates ;  B  is  a  tank  or  reser- 
voir containing  a  supply  of  the  heating  medium ; 
C  is  a  pyrometer  ;  D  is  a  still,   still-head,  and 
dip-arm  as  applied  to  Coffey's  patent   method; 
E  is  a  shallow  pan  for  evaporation ;  and  K  is  n 
stopewate    pan    for    distillation.    &c.,    through 
which  the  heating  medium  returns  through  the 
coil  to  tank  B. 


STEAM  BOAD-BOLUNG  IN  ENGLAND.* 

rE  steam-road  roller  has  now  been  more  or 
less  in  use  in  Paris  forthe  last  ten  years.  In 
canning  out  their  six  years'  contract  with  the 
Paris  municipality,  the  engines  of  the  contracting 
eompany  there  have  already  roUed  down  nearly 
half  a  million  of  cabio  yards  of  road  metalling. 
That  the  interests  of  the  uses  of   the  roads, 

*  From  the  Sy/iiuer, 


whether  hnman  or  equine,  are  fully  served,  is 
evident  to  the  most  casual  observer  amongst  the 
visitors  to  that  beautiful  city.  Knowing  many 
Enropean  capitals,  we  feel  free  to  say  that  the 
Paris  roads  are  unequalled,  whether  for  their 
regular  and  smooth  snrfaces,  their  precise  con- 
tours, or  their  freedom  from  mud  in  winter  and 
dust  in  summer.  It  has  been  officially  estimated 
that  the  diminution  in  draught  due  to  the  steam  - 
rolled  surface  saves  an  enormous  annual  smn  to 
Parisian  owners  of  horses  and  vehicles.  This  is 
easily  accounted  for  when  we  remember  that  the 
draught  on  loose  metalling  is  five  times  more  than 
where  the  stones  have  been  "  mn  in "  by  the 
traffic  ;  and  that  draught  progressively  rises  to 
this  five-fold  amount  on  patches  in  varying  states 
of  consolidation.  Apart  from  equine  and  vehi- 
cular wear  and  tear  caused  by  increased  draught, 
it  continually  happens  that  horses  are  injured  on 
the  loose  sharp  stones  by  spraining  the  joints  of 
their  legs ;  especially  on  stones  of  too  large  a 
size  to  be  consolidated  by  the  comparatively 
narrow  and  light  felloes  of  ordinary  vehicles. 
During  this  very  season  we  know  that  more  than 
one  wealthy  carriage  owner  proposed  to  bring 
actions  for  damage  done  in  this  way  to  horses 
passing  on  the  macadamized  part  of  Piccadilly, 
Still,  much  as  West-end  people  object  to  loose 
metalling,  they  prefer  its  occasional  appearance 
to  the  dangerous  slipperiness  of  stone  setts.  No 
rider  with  any  care  for  his  own  neck  or  his  horse's 
knees  will,  if  he  can  help  it,  ride  over  pavement. 
There  are  qualities  in  which  a'macadamized  road 
mnst  always  excel  paving.  It  is  cheaper  to  lay 
down,  it  gives  a  better  foothold,  and  it  is  free 
from  the  fearful  noise  of  paved  setts. 

At  first  sight  it  might  be  expected  that  such 
roads  as  in  Paris  mnst  be  dearly  paid  for  in 
maintenance.  In  England,  at  any  rate,  oonsoli- 
dating  roads  by  rolling  is  looked  upon  as  merely 
a  luxury  for  porks  and  pleasure  grounds  ;  as  it  is 
believed  that  common  vehicles  roll  roads  down  at 
no  cost  to  road  maintainors.  In  all  probability, 
road  -rolling  was  thus  regarded  when  first  nsed 
in  France  and  Prussia  ;  or,  at  the  most,  it  was 
hoped  to  prevent  injuries  to  horses,  vehicles  and 
harness.  Bnt  the  virtue  here  displayed  was 
found  to  be  its  own  reward  in  the  form  of  much 
saving  in  maintenance.  It  was  in  our  own  pages 
that  attention  was  in  England  first  markedly 
drawn  by  Mr.  Paget  to  the  waste  of  metalling  on 
unrolled  roads,  and  generally  to  the  great  eco- 
nomical advantages  of  the  process.  IVom  seven 
estimates  formed  at  different  times,  nnder  the 
most  vnrrin^  circomstances,  by  different  engineers 
— amooKist  whom  are  Field-Marshal  Sir  John 
Borgorne,  the  engineer  of  the  Seine  Department, 
and  Mr,  Holmes,  the  Sheffield  borough  engineer 
— an  average  of  40  per  cent,  saving  in  metalling 
can  be  proved  to  be  produced  by  the  imperfect 
process  of  horse-road  rolling  as  against  traffic 
rolling.  Now  the  experience  of  the  last  ten  years 
in  Paris,  as  compared  with  the  experience  of  the 
previous  thirty  years  or  thereabouts,  siuce  horse- 
rolling  was  adopted,  has  shown  the  French 
engineers  that  the  steam-rolled  roods  last  twice 
as  long  as  horse-rolled  roads ;  or,  in  other  words, 
while  the  horse-roller  diminishes  road  mainten- 
ance by  40  per  cent.,  the  remaining  60  per  cent, 
of  any  total  to  be  expended,  when  no  rolling  is 
nsed,  ig  itself  brought  down  by  one-half  where 
the  steun  roller  is  applied. 


With  such  results,  and  placed,  as  they  have 
been  lately,  in  a  clear  light  before  the  pnbUc,  it 
would  be  wonderful  if  the  use  of  the  steam  roller 
— especially  as  a  cheaper  and  more  efficient  form 
than  that  of  the  Paris  company  is  obtainable — did 
not  spread  even  with  such  conservative  local 
outhorities  as  own.  Liverpool,  Sheffield,  Leeds. 
Manchester,  Birmingham,  and  Maidstone  now 
actually  possess  and  use  steam  'rollers,  while  the 
Americans,  always  eager  to  take  hold  of  mechanical 
improvements,  are  very  rapidly  extending  their 
employment  throughout  the  States. 

After  this  bare  statement  of  facts  .there  comes 
the  obvious  inquiry  why  the  steam  roller  is  not 
regularly  used  in  London  f  And  this  our  question 
has,  in  fact,  been  very  often  asked  of  lat^;.  Inter- 
course between  London  and  Paris,  especially 
amongst  the  equestrian,  and,  therefore,  itrnd- 
judging,  classes  is  too  frequent  to  allow  such  a 
capital  improvement,  in  use  for  years,  to  escape 
notice.  On  the  prodigions  area  of  the  l.'iOO 
miles  of  macadamized  roads  in  the  metropolitan 
district  alone  there  mnst  be  a  wide  field  for 
the  steam  roller.  It  has  been  estimated  that 
there  are  some  22,000,000  of  square  yards 
of  macadamized  roadway,  solely  within  the 
thirty-eight  metropolitan  parishes  and  districts. 
Taking  the  districts  of  Plumstead  and  Lewisham, 
which  are  the  furthest  from  the  centre  of  London, 
as  giving  an  approximate,  in  low,  measure — in  the 
ratio  of  the  area  of  their  roads  to  their  total 
acreage — of  the  proportion  of  roads  to  area  on 
the  outskirts,  it  can  be  calculated  that,  within 
twelve  miles  of  Charing-cross,  there  are  mora 
than  40,000,000  of  square  yards  of  macadamized 
roods.  Then,  many  miles  of  new  roads  are  being 
every  year  laid  down  on  the  outskirts  of  this 
metropolis — the  largest  in  the  world — which, 
according  to  the  estimate  of  the  engineer  of  the 
City  Commissionera  of  Sewers,  doubles  its  popu- 
lation every  forty  years.  In  fact,  there  can  be 
Uttle  doubt  that  at  least  fifty  steam  road  rollers 
could  be  profitably  employed  in  London  and  its 
neighbourhood. 

We  have  now  to  ask  why  London  should  be  so 
behind  Paris,  Bordeaux,  Hanover,  the  main  cities 
of  the  United  States,  and  our  own  large  pro- 
vincial towns  7  The  answer  is  to  be  found  in  the 
subdivision  of  metropolitan  administration  into 
districts  mosUy  too  small  to  purehase  a  steam 
roller.  Even  a  larger  vestry  would  have  to  pause 
befote  such  ob  expenditure  of  capital,  with  its 
heavy  depreciation  for  wear  and  tear ;  it  would 
have  to  consider  the  facts  thaft  the  single  roller 
conld  not  well  be  used  at  all  seasons,  while  on  the 
other  hand,  at  some  times,  more  than  one  could 
be  profitably  employed ;  that  a  special  staff  for 
working,  applying,  and  repairing  the  roller  would 
have  to  be  kept  up,  with  an  attendant  increase  of 
responsible  duties  for  the,  in  many  instances, 
already  over-worked  surveyore. 

Within  the  last  few  months  a  good  amount  of 
steam  road  rolling  has  been  done  in  London,  ia 
at  least  six  different  districts,  while  several  others 
are  proposing  to  try  it.  Allured  by  the  prospects 
of  saving  their  heavy  annual  bills  for  granite 
metalling,  these  worthy  vestrymen,  each  set  form- 
ing a  board  perfectly  ignorant  of,  and  entirely 
ignoring,  each  other's  doings,  expect  that  the  very 
first  passages  will  save  in  metalling.  In  this  they 
go  to  the  other  extreme  of  confidence  in  steam 
rolling,  as  its  full  economical  effects  ore  only  felt 
after  at  least  a  couple  of  years.  Nevertheless, 
vestries  naturally  hesitate,  for  the  reasons  we  have 
just  given,  actually  to  buy  steam  rollers. 

In  fact,  there  simply  remains  the  usual  British 
remedy  for  British  maladministration,  decentra- 
lization, and  administrative  supineness — a  joint- 
stock  company  for  steam  rolling  by  contract  the 
roads  of  London  and  of  other  places  where  a  steam 
roller  en  permanence  could  not  be  afforded.  In 
this,  even  with  a  centralized  administration,  the 
French  have  been  before  us,  finding  it  best  to  have 
the  work  done  by  a  company,  which,  indeed,  is 
yielding  good  profits  to  its  shareholders.  With 
these  views,  we  are  pleased  to  be  able  to  state 
that  a  steam  road-rolling  company  is  being  formed 
with  every  prospect  of  success.  We  understand 
that  the  committee  of  the  Royal  Society  for  the 
Prevention  of  Cruelty  to  Animals,  nnder  the 
presidency  of  the  Earl  of  Harrowby,  after  making 
vain  attempts,  extending  over  years,  to  introduce 
steam  road-rolling,  have,  subsequent  to  an  inves- 
tigation resulting  in  an  expression  of  warm  ap- 
proval of  the  objects  of  this  company,  rendered 
substantial  aid  in  setting  it  on  a  sound  basis. 


U.  liton  VdUaot  h»>  pnbUrhed  some  interesting  obsec- 
vations  on  the  marine  animals  of  tho  Breton  couA. 
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KEVIEWS. 


CurioHiiet  of  Mathematic$.    By  J,iue8   Smith. 
London:  Simiikin,  Marshall,  and  Co. 

MR.  JAMES  SMITH,  the  Liverpool  cyclo- 
meter and  demoUsher  of  Euclid,  has  boen 
at  ii  again.  Poor  Eoolid  has  not  been  left  a  toe  to 
stand  on.  His  opponent,  pnrsoing  his  triomphaat 
career  of  discorery,  how  finds  that  sundry  of  the 
propositions  ot  EnoUd'd  Elements  "  are  inconsistent 
with  certain  other  propositions,"  and  ."are  not 
tme  under  all  eircnmstances," — especially  S  and  13 
of  Book  VI.  "  are  inconsistent  with  each  other ;  " 
and  thoagh  he  freely  admits  "  that  the  three 
angles  of  a  plane  triangle  are  together  equal  to 
two  right  angles,"  one  is  exhibited  whose  smallest 
angle  is  abont  T,  and  each  of  the  others,  whether 
any  reader  "  can  or  cannot  see  it,"  are  right 
angles.  As  for  De  Morgan  and  modem  professors 
in  general,  it  is  absolutely  a  fact  that,  "  Mathe- 
maticians have  never  discovered  that  if  the  length 
of  a  straight  line  be  represented  "  (according  to 
I.  47)  "  by  V  15,  its  tme  length  is  ^  +  7-2iths 
of  3  =  8-876,  and  not  8-873,  See.,  the  extracted 
root  of  15  "  (the  dolts  !).  If  any  of  bis  present 
tive  coirespondents  "  can't  see  "  these  things,  Mr. 
Smith  "  can't  help  it,  but  the  fact  remaiiu  (and  in 
italics)  notwithstanding."  Moroorer,  they  each 
and  all,  in  pretending  to  solve  a  case  nuder 
Book  I . ,  to  which  our  redonbtable  anthor  challenged 
them — nmniug  straight  into  his  trap — "made  the 
ratio  between  the  length  of  two  unequal  lines  the 
same  as  the  ratio  between  the  areas  of  squares  on 
two  other  nneqoal  lines  in  the  diagram,"  than 
which  "  nothing  cm  be  more  absurd."  Thus  he 
has  caught  "  fire  blind  mice,"  and  dropped  them 
"  into  a  quagmire  of  geometrical  inconsistency, 
contradiction  and  confusion." 

Alas  !  however,  for  those  who  lore  to  watch  the 
effects  of  the  northern  Smith's  doughty  arm,  the 
net  has  this  time  been  spread  in  rain  in  the  sight 
of  his  old  victim.  Professor  De  Morgan,  who  is 
like  a  chicken  of  education,  too  sly  to  accept  the 
cook's  repeated  invitations  to  "  come  aiid  be 
killed  ;  "  and  hence  it  must  be  confessed  that  the 
nbore  are  the  chief  plnms  to  be  picked  from 
onr  cyclometer's  new  cake  or  r.  The  Liverpool 
*■  Catholic  Will  Case  "  being  very  prominent  when 
lie  was  challenging  two  reverend  professors  to 
discuss  his  "interesting  and  novel  problem  "  (the 
ratio  of  the  two  segments  made  by  the  perpendi- 
cular on  the  longest  side  of  a  triangle  whose  sides 
a re^S ,  1,  and  3) ,  one  6f  his  lay  victims,  understanding 
these  clergymen,  pr-one  of  them,  had  voluntarily 
entered  the  lists,  and  originated  the  title  "  C'urto- 
»itiet  of  Mathematict,"  thonght  proper  to  snggest 
the  following  Will  Case,  as  a  curiosity  involving, 
like  Mr.  Smith's,  a  little  ciphering,  and  more 
worthy  their  solution. 

A  testator  loft  ft  proporty  to  be  thu?  employod,  after 
being  tamed  into  monoy;— Uts  oxecutorij  were  to  ad- 
verti:io  a  reqaoit  to  the  Arohbishop  of  the  prorince  to 
Hoawer  these  three  qaestlonn.  The  last  chapter  of 
horlptore  that  coataioa  this  phrase,  "  If  aoy  mau  have 
an  ear,  lot  him  hear,"  ends,  ho  said,  with  a  riddle  cuu- 
cerfiiD({  a  name,  whose  letters,  taken  as  namerals  in  the 
arithmetic  of  that  day  (which  luew  of  no  numerals  bat 
the  Ureelc  letterti),  were  to  notato  a  givcm  uombor. 
Now,  as  it  is  plainly  implied  by  the  writer  ui  that  and 
succeeding  chapters,  that  to  all  men  of  some  f  utore  time 
a  knowledge  of  tills  name  was  to  be  txtrr-auly  inportani, 
the  Aroitbishop  was  to  be  Bolidted  to  state  publicly,  for 
the  general  good,  these  evidently  ascertaiitahlt  things :  (1) 
whether  the  New  Testament  contains  any  name,— that 
i-^.  noun  in  the  nominatlra  case — that  answered  the  said 
riddle  ;  {'i)  whether  it  contained  more  than  one ;  and  (8) 
what  the  name,  if  any,  was ;  or  the  names,  if  more  than 
one,  were.  On  his  Grace  doing  so,  the  advertising  was 
tu  cease,  the  remaining  money  to  be  laid  up  six  months, 
and  then  put  at  his  disposal,  tor  his  trouble,  nnjeu 
either  of  his  answers  were  meanwhile  proved  false — in 
that  case  paid  to  the  persons  proving  It  so.  But  until 
his  Oraee  might  answer  all  three,  the  advertising  was  to 
go  on  till  a  named  sura  was  expended ;  after  which  the 
»Ame  (juestlons  were  tu  be  put  to  the  Koman  Catholic 
Archbishop  alone,  with  the  same  conditions ;  and  niUoss, 
or  nntii  he  might  answer,  their  advertising  was  to  con- 
tinue as  long  a»  any  money  remained.  Un  execution 
of  this  will  commencing,  the  Protestant  Archbishop  set 
a  derk  to  work  examining  in  Bmder's  '•  Concotdantia 
A'ori  TMtffwn  ( j  •*  every  noun  occurring  in  the  nominative ; 
beginning  from  A,  working  8  hours  per  day  ;  and  the 
average  time  to  find  and  examine  each,  was  8  miuates. 
3IeanwhUe  the  doily  coat  of  asking^  his  Grace  as  pub- 
lioally  as  the  will  required  was  f  5.  Presently  ho  answers 
question  1 ;  but  before  he  could  answer  *A  or  8,  though 
another  day  would  have  enabled  him,  the  sum  named 
was  expended;  su  that  the  inquiry  had  to  be  transferred 
to  the  Houiish  prolate.  He,  guessing  that  the  ProteHtam 
Had  probably  used  the  above  concordance,  and  began 
alphabeticaUy,  thought  fit  to  set  two  clerks  to  work  and 
begin  contrariwise  from  the  end,  or  rather  from  the  last 
possible  noun  (as  no  word  cuntiiiuing  V^  or  w  could 
answer  the  riddle,  these  letters  having  their  numeral 
meanings  too  high).  As  these  clerks  checked  each  other 
(and  moreover,  were  paid  by  job,  instead  of  tho  truly 
British  method,  by  time)  theirprogreas  wan  at  Just  thrice 
the  rate  of  the  Protestant's;  and  presently,  without 
going  all  through  the  book,  they  enabled  their  master 


both  to  confirm  the  answer  given  to  question  1,  and  to 
ansHer  3  and  3 ;  so  that  after  six  months  he  obtained  the 
disposal  of  the  remaining  legacy.  Pro^/(m.— How  much 
«>f  tlio  advertising  expense  would  have  been  saved  had 
the  Protestant^  obtained  It  by  getting  thronghthelrwork 
a  day  sooner  ? 

Of  course  this  needs  no  more  algebra  than  onr 
friend  "  Oimel  "  would  tolerate,  but  the  answer- 
ing would  involve  the  whole  of  the  work  that  the 
testator's  bribe  is  supposed  to  extract  from  the 
two  prelates  themselves. 


HOW  TO    OBTAIN   STEREOSCOPIC  PHOTO- 
OB-VPHS  OF  MICROSCOPIC  SUBJECTS. 

AT  the  conclusion  of  an  occasiunal  half-hour's 
examination  of  stereoscopic  pictures  we  have 
frequently  fult  tempted  to  decide  that  for  the  future 
we  should  take  only  binocular  views  of  nature.  An 
ordiuiu?  photograph,  however  well  token  and  how- 
ever much  it  may  command  admiration,  is  bnt  a 
picture  after  all ;  but  when  a  pair  of  pictures  have 
been  obtained  from  standpoints  differing  only  a  few 
inches,  and  are  made  to  coalesce  by  moans  of  the 
stereoscope,  the  representation  before  the  spectator 
ceases  to  be  a  picture ;  it  then  becomes  a  reality — 
"  Seems  1  nay  it." 

We  have  sometimes,  says  the  Hn'tith  Journal  of 
rholographij,  for  tho  sake  of  amnsement  and  effect, 
taken  a  binocular  picture  of  a  piece  of  apparently 
interminable  forest  brushwood,  which  as  a  single 
picture  was  tsimply  an  unmeaning  mass — a  sort 
of  pictorial  chaos — and  have  listened  with  interest 
to  the  conuneuts  mode  on  the  single  picture  and  its 
hopeless  intricacies  compared  witli  the  laudatory 
exclamations  which  greeted  its  appearance  in  the 
stereoscope.  If  any  photograpber  has  attempted 
to  take  a  view  of  a  well-frequenteil  fishing  station 
when  the  horbonr  was  filled  with  boats,  he  will 
have  obtained  the  best  idea  of  intricacy  and  con- 
fusion that  we  can  suggest.  Some  single  and 
stereoscopic  pictures  of  Wick  Harbour  that  we  took 
on  one  occasion  are  probably  the  best  spocimens  of 
pictorial  order  terms  confusion  that  we  have  ever 
seen. 

Laying  aside  the  ordinary  camera  as  an  agent  for 
obtaining  riews  from  nature,  we  now  take  up  tho 
microscope.  What  we  desire,  first  of  all,  to  direct 
attontiou  to  ia  the  increased  fascination  that  centres 
in  some  subjects  when  examined  by  the  binocular 
miuroscopo  as  compared  with  the  ordinary  lingle 
tube.  The  solidity  and  beauty  of  these  tiny  objects 
when  tlios  viewed  are  simply  marvellous.  As  is 
the  photographic  view  of  natural  scenery  when 
seen  in  the  stereoscope  and  out  of  it,  so  is  the  effect 
conveyed  by  a  minute  body  when  viewed  in  a  bin- 
ocular and  in  a  monocular  microscope-  In  one  the 
image  is  a  flat  picture ;  in  the  other  it  is  a  solid 
body.  The  production  of  large  and  perfect  repre- 
sentations of  the  most  minute  bodies  by  means  of 
photography  is  now,  thanks  to  such  men  as  Drs. 
R.  L.  Maddox  and  Woodward,  a  fact  realized  by 
everjr  man  of  science ;  bnt  the  work  in  this  direc- 
tion is  not  complete  ao  long  as  monocular  repre- 
sentations only  are  made. 

A  short  time  ago  we  were  desirous  of  obtaining 
an  ordinary  stereoscopic  picture  of  a  small  object— 
the  head  of  a  crane-fly.  We  had  previously  taken 
a  negative  of  it  about  three  inches  in  size,  so  as  to 
form  au  object  for  the  magic  lantern,  but  we  after- 
wards considered  it  desirable  to  make  a  stemsi-npic 
slide  Iron  the  same  subject.  Without  dwellmg 
upon  the  variotts  metho<U  we  intended  adopting. 
Bud  our  reasons  for  so  doing,  wo  shall  now  explain 
the  method  that  we  finally  adopted,  and  wliich 
yielded  results  of  the  most  gratifying  character. 
As  a  prelude  to  what  we  are  about  to  say,  we  m^ 
state  that  any  reader  who  possesses  the  most  onh- 
uary  achromatic  microscope  and  a  quarter-plate 
camera  may  obtain  quite  as  good  and  successful 
results  as  we  did. 

The  object-glass  that  we  employed  on  the  occa- 
sion was  the  lowest  power  in  oar  possession,  viz., 
one  of  2in.  in  focus.  This  permitted  the  whole  of 
the  object  to  be  distinctly  displayed  in  Uie  field  of 
the  instrument-  Having  placed  the  microscope  in 
a  horizontal  position,  and  so  as  to  obtain  a  ray  of 
sunlight  on  the  mirror  beneath  the  stage,  we  then 
placed  in  position  tho  slide  to  be  photographed — 
with  this  difference,  however,  from  the  ordinary 
mode  of  proceeding,  that  we  inserted  under  one 
end  a  small  wedge  tapering  up  to  tho  thickness  of 
a  penny  piece.  At  the  eyepiece  end  of  the  tube  we 
place<l  the  camera,  from  which  we  had  preriously 
removed  the  lens,  and  having  excluded  all  light  ex- 
cept.that  which  was  transmitted  through  the  tube, 
we  adjusted  the  size  of  the  picture  by  siding  in  or 
out  the  ground  glass,  and  the  focus  by  means  of 
the  rack.  In  this  position  we  took  the  first 
of  the  binocular  negatives.  Now  removing 
the  wedge  from  under  the  end  of  the  slide, 
we  transferred  it  to  the  opposite  end  aud  pro- 
ceeded as  before.  We  thus  obtained  two  pic- 
tures— similar,  yet  different.  When  printed  from 
and  mounted  on  a  stereoscopic  slide  the  effect  was 
exceedingly  beautiful ;  it  was  as  if  a  huge  model  had 
been  prepared  in  a  translucent  material.  To  heighten 
the  effect  we  made  a  transparency  on  glass,  and, 


by  means  of  chlorising  and  washing  with  ScUi^', 
salt,  we  converted  the  imji^e  into  a  fine  traaa^onsf 
brown  exactly  the  colour  of  the  orisinaL 

There  is  ouly  one  dass   of   sakjects  that  oa  i 
effectively  represented  in  the  nuuiuer  we  han  i 
scribed.     We  do  not  suppose  it  would  be  PBah 
obtain  in  this  way  representations  of  tie  li# 
kind  of  microscopic  "  game  "    at  which  Dr.  Hf 
flies,  and  fortius  reason: — When  operatiaf^ 
very  high  powers  on  difficult  test  BQbjects.  laf 
is  the  thickness  of  the  coverina   gljuga  aa  a^ 
of  disturbaoce  in  the  definition    (one,  bow^4 
easily  got  over),  but  its  inclination  at  utkcM 
right  uigte  to  the  axis  of  Um^  ohjcetiv  iaa| 
insurmoontable  confusion.     Tbis,  coupW^ii 
fact  that  high  powers  are  abtotattij  de-vniita 
of  focus,  and  therefore  that  an  object  so  ji^ 
one  part  is  nearer  to  the  lens  than  another  g^ 
all  be  sharp,  seems  to  us  to   prevent    this  n 
from  being  serviceable  when  siuih  objec  ts  ai  V 
scales  and  A'aricoto  are  to  be   photogra^islv 
powers  only  one-twelfth  of  an  ixu::b. 

Abont  two  months  since  a  new  invention  it  c 
nection  with  the  microscope  «rv^  ma/)e  patb. . 
which  the  very  highest  class  of  test  objects  ms. 
photographed,     as    they  are   now    aeea,  wiii.  ± 
stereoscopic  effect.    The  excellent  binocular  Q» 
scope  introduced  by  Mr.  Wetaham,  and  now  » 
known  to  miorosaopists,  answers    only   whec  r 
powers  are  nsed,  being,  in  coziseqnence  of  ihi 
temal  constmction   (which  we    need  not  here  i 
scribe),  qtiite  nnstiitea  for  sbowiiif^  any  aiijeeC  air 
an  object-riasB  of  short  (oeu.  Bat  at  the  JastaM 
ing  of  the  Royal  Microscopical    Boeiety,  Mr.  J.  V 
Stephenson,  F.B.M.S.,  iso.,  exhibited  ■  d»v  tonae! 
binocular  microscope  invented  by  him,  wkich,  if  n 
mistake  not,  will  soon  eclipse  erory  cthrs  fcori 
hitherto  in  nse,  from  the  original  binocular  by  Veo- 
ham  to  those  which,  while  professedlT  impon- 
ments  upon  it,  still  depend  upon   the  nme  pric- 
ciple. 


IMPROVEMENTS  IN  OP'nCAI  APPiSiJTS. 


A  SPECTROSCOPE  of  a  very  ntoaUe  < 
tion  has  been  invented  aai  coastiwtsi  b] 
Mr.  Johu  Browning,  F.B.A.S.,    aM  Van  Woi  «ki- 
bited  at  some  of  the  soirees  ot   the  Bopl  ^oedt^. 
An  ordinary  spectroscope,  vrith  a  traiu  c1  pnsmi.u 
a  difficult  instrument  to  use,   because  to  Kc  ttiA 
part  of  the  spectrum  in  perfection  the  prisms  AcoU 
be  adjusted  to  give  the  minimnin  angle  of  deristioe 
of  the  particnUr  rays  under  examinstioB.    Thi» 
fresh  adjustments  of  the  whole  of  the  optical  f>ti 
of  the  spectroscope  are  naoesaary  to  see  to  pote- 
tion  each  of  the  different  lines  of  the  spaetivB. 
With  Mr.  Browning's  new  instrument,  wbateva 
part  of  the  spectrum  may  be  in  the  centre  of  the 
field  of  view  the  prisms  and  telescopes  are  alwMt 
in  the  heit  position  for  riewing  that  part  ot  On 
spectrum.    To  effect  this  the  prisms  and  telescope 
are  mounted  upon  a  hinged  framework  of  bars  d 
brass  in  such  a  way  that  when  any  line  of  tb 
spectrum  is  brought  into  the  centre  of  the  field  ei 
view  the  prisms  always  stand  so  that  the  ray*  fraa 
that  part  of  the  apectmm  shall  be  best  b{y  the 
prisms  as  little  as  possible  from  their  original  dine- 
tion  before  entering  the  intrument.    When  this  it 
done  the  prisms  are   in    the  position  knows  to 
opticians  as  "  the  angle  of  minimnm  deviation  "  for 
that  particular  line  of  the  spectrum.      A  spectro- 
scope which  thus  arranges  the  prisms  antomatically 
is  necessarily  rather  an  expensive  instrument ;  the 
ordinary  spectroscope,  on  the  other  hand,  is  rsy 
troublesome  to  adjust.     Tho  best  instnunent  fs 
ordinary  observers  who  do  not  intend  to  plunge  rtsj 
deeply  into  the  science  of  spectrum  ansdyaia  is  tk 
"direct-vision  spectroscope,"  in  which   compass' 
prisms  of  pecuhar  construction  arc  enclosed  in  i 
straight  brass  tube,  and  all  the  trouble  of  a4jm 
frighten  young  students  of  mathematics  from  attadcsf 
ment  is  renilercd  unnecessary. 

Mr.  J.  L.,  Lane,  of  28,  Charles-street,  Hatts- 
garden,  has'  invented  a  new  photographic  esov 
and  appurtenances,  to  facilitate  the  working  el^ 
wet  process  in  the  open  air  by  toniists  or  fMf 
grapbers.     His  object  is  to  do  away  with  th  'aii 
tent  or  dark  box  ordinarily  nsed  under  sooh  ■ksb- 
Btances.     By  Mr.  Lane's  plan   the  plate  is  tat 
coated  with  collodion  in  the  open  air,  then  it  ii 
placed  on  a  peculiar  "dipper,"  a  framework   mtie 
of  varnished  wood  and  silver.      The  handle  of  thil 
dipper  passes  throngh  the  top  of  the  dark  slide, 
and  the  plate,  after  being  placed  on  the  dipper,  is 
at  once  drawn  up  into  the  dark  slide.      The  ^tton 
of  the  dark  slide  is  then  fixed  upon  the  top  of  a 
vertical  wooden  case,    containing    the    nitrate  of 
silver  glass  bath,  and  all  the  points  of  junction  are 
so  nicely  fitted  that  no  light  can  reach  the  {date  of 
the  bath.      The  plate  ia  sensitized  by  being  pndmd 
down,  dipper  and  all,  into  the  nitrate  of  silver  bath, 
aud  when  it  is  sensitized  it  is  drawn  up  again  into 
the  dark  slide  by  the  handle  of  the  dipper.     Then  a 
pause  is  made  that  the  plate  may  dram  itself,  after 
wliich  a  little  eliding  door  closes  the  bottom  of  the 
dark  slide,  so  that  it  can  be  removed  from  the  bath, 
and  no  diffused  light  can  reach  the  plate.    Aitn 
exposure  a  peculiar  little  jeik  ia  giveu  to  the  dark 
slide  to  dislodge  the  plate  from  the  dipper,  and  the 


Digitized  by 


Goo<^Ie 


Srpt.  16,  1870.] 


ENGLISH  MECHANIC  AND  MIRROR  OP  SCIENCE. 


607 


fact  that  this  jerk  has  to  be  f^ven  seems  to  an  ob- 
server to  be  an  objeotionsble  feature.  The  dis- 
lodged plate  ibcn  rests  upon  the  woodeu  bottom  of 
the  dark  sliile,  which  is  fixed  over  the  developing 
bath  jnst  as  it  had jpreriondy  been  fixed  over  the 
seusitizmg  bath.  When  the  bottom  of  the  slide  is 
withdrawn  the  plate  falls  into  the  developing  soln- 
tion,  and  the  process  of  development  may  be 
watched  through  pieces  of  orange  glass  fixed  in  the 
wooden  casing  of  the  trongh.  Afterwords  the  pic- 
toro  maybe  taken  oat,  washed,  and  fixed  in  nay- 
light.  We  have  seen  a  letter  from  one  gentleman 
who  has  had  a  set  of  this  apparatus  on  trial,  and  he 
apeaks  very  well  of  it,  but  it  requires  prolonged  ex- 
perience to  prove  its  tad  value.  Supposing  there 
aro  no  pracncal  objections,  it  will  be  very  osefnl  as 
tending  to  abolish — in  Umdscape  photography— 
sach  inconvenient  and  heavy  accessories  as  dark 
tents  and  dark  boxes. 

Some  improvements  in  electrical  lanterns  have 
jnst  been  made  by  Mr.  Ladd,  the  optical  instrn- 
ment  maker,  of  Regent-street.    The  new  lamp  re- 
sembles a  vertical  cylinder  in  shape,  and  it  has  two 
"  fronts  "  nearly  at  right  angles  to  each  &ther,  with 
flanges  to   carry  lenses.    When  throwing  a  spee- 
tmm  upon  n  screen,  electrical  lanterns  are  never 
placed  so  us  to  face  the  screen,  but  at  an  angle,  and 
thf  prisms  in  front  of  the  slit  bend  round  the  rays 
of  light.     Hence,  by  having  a  cylindrical  lamp  with 
two   tlangcd  fronts,  the  electric  microscope  may 
throw  direct  images  upon  the  screen  from  the  one 
front,  while  the  prisms  may  at  the  same  time  or 
afterwards  throw  a  spectrum  upon  the  same  screen 
from  the  other  front  without  moving  the  lantern. 
Moreover,  an  image  of  the  Inminoiis  arc  may  be 
thrown  by  the  one  front,  then  its  lenses  may  be 
covered,  and  a  spectram  of  the  light  from  the  same 
arc  be  immediately  exhil.ited  by  permitting  the 
rays  to  pass  through  the  spectroscopic  apparatus. 
This  lamp,  then,  will  do  the  work  usually  done  by 
two  lamps  at  pubUc  lectures,  and  much  time  in 
adjostmeut  of  apparattu  is  at  the  same  time  saved 
by  the  speaker  and  his  assistants.    In  the  side  of 
this  cylindrical  huitem  is  fixed  a  Uttle  tube,  with  a 
lens  at  one  end  and  a  piece  of  blackened  ground 
(;las9  at  the  other.    A  small  image  of  the  luminous 
carbon  point  is  thus  projected  upon  the  ground 
glass,  so  that  the  lecturer  may  see  that  the  Inmi- 
uons  arc  is  in  exactly  the  right  place,  this  being 
a  point  of  considcraJble  importance  in  using  the 
electric  microscope.    Wlien  this  instrument  is  used 
a  very  slight  shifting  of  the  elevation  of  the  arc 
throws  the  image  off  the  screen.    A  fine  horizontal 
line  ruled  across  the  ground  gla.ss  serves  as  a  guide 
to  the  trae  position  of  the  luminous  arc.    Inside 
thi?  lamp  is  a  common  gas  jet,  so  that  when  it  is 
necessary  in  spectrum  experiments  to  frequently 
change  the  carbon  points,  there  is  some  light  inside 
the  lantern  to  see  to  work  by.    Altogether  the  new 
lamp  is  a  veiy  nsefal  instrument  to  the  public 
lecturer. 

One  evening,  towards  the  close  of  the  session  of 
the  Royal  Institution,  Mr.  Browning  exhibited  in 
thf  library  of  the  institution  a  spectroscope  with 
one  or  two  prisms  of  the  ordinary  construction,  but 
between  these  prisms  and  the  eye  of  the  observer 
was  a  direct-vision  compound  prism,  with  outer 
edges  of  a  circular  shape  to  fit  m  a  tube,  the  two 
ends  of  the  prism,  however,  being  of  course  iucUued 
phuies.  This  prism  and  its  tube  could  be  turned 
round  and  round  by  the  band  of  the  observer.  It 
is  ^lain,  therefore,  that  in  one  position  this  direct- 
vision  prism  aids  the  others  and  produces  more 
.litpersion  ;  by  turning  it  round  it  acta  against  the 
others,  and  produces  less  dispersion ;  by  taking  it 
away  altogether,  an  intermediate  effect  is  obtained. 
It  follows,  therefore,  that  three  different  degrees  of 
dispersion  ore  placed  at  the  command  of  the  ob- 
server by  a  simple  motion  of  the  hand. 


ON    PYROMETERS.* 
By  C.  WnjjAM  Siescess,  F.R.S.,  D.CX. 

THE  mercury  thermometer,  which  enables  us  to 
estimate  ordiaary  temporatoi-es  with  such  ad- 
mirable precision,  fails  to  indicate  heats  exceeding 
the  boiling  point  of  mercury  (500"  Fahr.),  and 
olthwigh  many  attenqits  have  been  made  to  produce 
a  reUable  high  temperature  thermometer  (or  pyro- 
meter) It  can  hardly  be  said  that  such  an  instrument 
18  now  u  the  hands  of  the  practical  metaUnrgist. 

^nrongsl  the  attempts  which  have  been  made  in 
»5"  ™f"»^  the  Wedgwood  pyrometer  occupies 
tke  flrst  potdtton.  It  is  baaed  upon  the  peculiar 
property  of  flie-olay  to  shrink  permanently  when 
exposed  to  intense  heat,  and  upon  the  supposition 
that  the  smoant  of  shrinkage  in  question  was  pro- 
portionate to  the  mtensity  of  the  heat  to  which  the 
ball  of  fire-olay  had  been  exposed.  The  error  m- 
volved  in  this  snjiposition  becomes  at  once  apparent 
it  wo  consider  that  the  shrinkage  of  the  ball  is 
caused  by  the  expnlsion  of  water  of  hydration  which 
must  necessarily  take  place  chieUy  at  one  particular 
teraperatore.  It  is  proved,  moreover,  by  the  very 
dnconlant  and,  in  fact,  unpoadble  results,  recorded 
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in  chemical  works  as  being  obtained  by  means  of 
this  instrument.  Thns  we  find  it  ttiUd  in  Dr. 
Larduer's  popular  treatise,  tliat  cast-iron  melts  at  a 
temperature  of  17,977  Fahr.,  and  that  iron  welds  at 
a  temperature  of  Jl.OOO-  Fahr.,  whereas  it  can  be 
proved  that  the  utmost  temperature  to  be  obtained 
by  the  combustion  of  carbon  nith  a  blast  of  atmo- 
spheric air  cannot  exceed  4,fiOO^  Fahr.,  which  degree 
of  temperature  far  exceeds  the  points  of  heat  to  be 
met  with  in  metaOnrgical  processes,  not  excepting 
even  the  melting  point  of  mild  steel,  which  comes 
nearest  to  the  maximnm  point  here  indicated. 
,  Amongst  the  other  pyrometers  that  have  been 
proposed  from  Ums  to  time  is  the  air  pyrometer, 
which  is  limited  by  the  melting  or  softening  point  of 
the  vessel  confining  the  air,  the  pyrometer  by  differ- 
ence of  expansion  of  two  metals  which  has  lately 
been  brought  forward  in  a  eompendions  form  by  Mr. 
Gauntlet,  bat  which  eaimot  be  reUed  npon  beyond  a 
point  approoehiag  red  heat,  at  which  permanent 
elongation  ot  the  metal  set  in,  and  a  pyrometer  by 
contact  of  two  di.<ishnilnr  metals '  setting  up  an  elec- 
tric current  capable  of  measorement,  which,  how- 
ever, is  by  no  means  proportionately  progressive 
with  increase  af  temperature. 

Another  pyrometer  has  been  based  npon  the  well- 
fonnded  suppoaitiflntbat  the  speeifie  heat  of  metallic 
bodies  is  the  same  at  various  temperotares,  and 
that  by  measuring  the  heat  af  a  ball  of  metal  after 
it  has  been  exjmsed  to  the  heat  to  be  estimated,  a 
true  measure  of  its  intensity  is  obtained.  I  have 
myself  constructed  an  instrument  upon  this  well- 
known  principle,  which  has  found  considerable 
favonr  with  ironmasters  in  measuring  the  tempera- 
tore  of  hot  blast,  and  for  other  purposes.  It  con- 
rasts  of  a  portable  vessel  composed  of  three  concen 
trie  cylindrical  vessels  of  thin  copper-plate,  the  two 
intestine  spaces  being  filled,  the  inner  one  with 
eow-hoir,  and  the  outer  one  with  atmospheric  air, 
and  th«  two  together  forming  an  excellent  barrier 
against  loss  ot  heat  from  tka  inteilar  of  tfaa  vessel. 
A  delicate  mercury  thermoneter  U  faed  is  the 
interior  of  the  vessel,  being  protected  by  a  perforated 
shield,  and  furnished  with  a  movable  sUdhig  se^ 
showing  pyrometer  degrees,  of  which  one  is  eqnal 
to  50  onliuary  degrees.  The  instmmeut  is  accom- 
panied by  balls  of  copper  or  platinum,  whieh  are  so 
adjusted  that  fifty  of  mem  would  be  equal  in  ther- 
mal capacity  to  an  imperial  pint  of  water.  Each  ball 
is  perforated  by  a  hole  tfaiaopi  which  a  rod  is  passed 
in  exposing  the  some  to  the  aetkia  of  the  heat  to  be 
measured.  Immediately  bafere  using  the  iustm- 
ment.  an  imperial  pint  of  water  U  poured  into  it, 
and  the  pyrometer  slide  is  so  moved  that  its  2ero 
point  coincides  with  the  toil  of  the  mercury  column 
m  the  tbermoiueter  tnfae.  The  ball  is  thereupon 
exposed  to  the  heat  for  two  or  three  minutes,  and 
plunged  into  the  water.  The  mercury  will  be  ob- 
served to  rise,  and  the  absolute  temperature  of  the 
place  measnred  is  ascertained  by  adding  the  reading 
on  the  pyrometer  scale,  opposite  the  new  level  of  the 
mercury,  to  the  degrees  of  temperature  indicated 
by  the  thermometer  before  the  ball  was  introduced. 
In  using  ordinary  dexterity  ver^  satisfactory  read- 
ings ma^  be  obtained  witii  this  instrument,  but  its 
appUcation  is  limited  to  the  point  of  heat  at  which 
the  metal  ball  employed  begins  to  deteriorate,  nor 
can  it  be  employed  for  measnring  the  temperature 
of  iaaocessiblu  placus. 

It  has  been  my  endeavour  for  several  years  to 
devise  a  pyrometer  of  a  more  nniversal  applicabiUty, 
and  containing  in  itself  more  absolute  proof  of 
correctness,  and,  after  a  long  series  of  experimental 
investigations  I  have  succeeded  in  producing  an 
instrument  whieh  I  can  confidently  recommend  to 
the  praetieal  metallurgist.  It  is  based  upon  the 
pecnhar  properties  of  the  pure  metals  to  effer  an 
ucreasing  resistance  to  the  passage  of  an  electrical 
current  with  resistance  of  temperature.  A  platinum 
wire  of  known  electrical  resistance  is  woond  upon  a 
cylinder  of  fire-clay,  npou  wbidh  a  helical  path  has 
previously  been  cat  to  prevent  contact  between  the 
toms  of  the  wire.  The  coil  of  wires,  so  prepared, 
is  enclosed  within  a  cylindrical  easily  of  platinum  if 
the  temperatures  to  be  measured  exceed  the  welding 
heat,  or  of  iron  or  copper  if  lower  temperature  only 
reqnins  to  he  measured.  The  two  enna  of  tke  coU 
of  wire  are  brooght  oot  endways,  and  are  attached 
within  the  protecting  tnbe  to  thicker  leading  wires 
of  ei^per,  insnlated  for  a  short  distance  by  being 
passed  through  pipe-clay  tubes,  and  farther  on  by 
indhi-rubher,  or  guttapercha,  terminating  at  the 
measuring  instnunent,  wliich  may  be  placed  at  any 
convenient  distance.  This  latter  is  of  peculiar  con- 
struction, its  characteristic  feature  being  that  tho 
usual  calcnlatioas  necessary  in  determining  electri- 
cal resistances  by  the  Wheatstoue  or  other  methods 
are  dispensed  wnh,  and  a  reading  in  degrees  of  a 
large  scale  is  at  once  obtained  by  so  placing  the 
index  lever  that  the  electrical  current,  generated  in 
a  small  battery  and  passed  through  the  measnrine 
instmment,  including  the  platin-<im  wire  of  tho 
pyrometer,  produces  a  deflection  of  the  galvano- 
meter needle.  These  degrees  dp  not  themselves 
express  the  temperature,  but  the  temperature 
they  represent  is  expressed  by  a  table  of  refer- 
ence, ^^cb  aoconipauios  each  instrument.  The 
P.Ti^Hj.tgr  t^"'!  itself,  vrith  its  protecting  casing, 
may  Jviuer  be  fixed  pennanontly  at  points,  the 
'^tHStV 


from  time  to  time,  or  it  may  be  introduced  into  a 
furnace  through  a  door  or  aperturo  for  only  a 
minate  or  two,  which  time  snffices  to  obtain  a 
reading  of  tho  instrumeot.  The  latter  is  the  only 
practicable  metho<l  where  the  temperature  to  be 
measured  approaches  a  welding  heat  which  would 
in  time  destroy  the  protecting  case  of  platinum 
or  any  other  material ;  whereas,  the  former  method 
of  fixed  coils  will  be  the  most  convenient  for 
measuring  the  lower  temperatnre  of  drying  or 
annealing  stoves,  or  of  the  hot  Mast  supplied  to 
blast  fnmaoes.  At  iron  works  with  a  number  of 
hot  blast  stoves,  a  protected  soil  may  be  fixed 
within  the  hot  blast  tube  leading  from  each  stove 
towards  the  blast  fnmaoe,  and  the  leading  wires 
from  each  of  these  coils  be  brought  into  the  office 
where  the  measnring  apparatus  would  be  placed. 
By  such  on  arrangement  the  temperatnre  of  the 
blast  of  each  stove  of  the  f  urn  aw  coold  be  mea- 
sured and  noted  at  fre^aent  interrda  by  a  clerk 
without  leaving  the  office,  aad  vaiy  pwfect  record 
and  control  be  thus  obtained.  The  correchiess  ot 
this  instrument  depends  soleljr  on  the  ratio  of  in- 
crease of  electrical  resistance  in  the  platinum  wire, 
with  increase  nf  temperature.  This  rise  is  con- 
siderable, the  resistance  being  increased  fourfold 
by  an  inere— e  tt  timmmnbm  from  the  freezing 
point  to  abont  3,000°  Faar.  The  ratio  of  increase 
is,  however,  sot  nnifena,  bnt  follows  a  parabolic 
law  which  I  have  ascertahied  by  a  series  of  carefnl 
observations  embo<Ued  in  the  table,  and  which 
form  the  subject  of  a  separate  communication  to 
the  Royal  Society.  I  wish  it  to  be  nnderstood  that, 
in  developing  these  principles,  I  have  been 
animated  solely  by  a  desire  to  fill  op  a  blank  in 
the  means  at  our  disposal  to  carry  on  metallurgical 
inquiries  with  snch  a  degree  of  certainty  as  conld 
not  hitherto  be  realized,  without  seeking  for  any 
commercial  reward  through  the  Patent  Office  or 
otherwise. 

[The  pever  wae  iliastrated,  aad  the  pyrometers 
mcBtianed  eshikMad.] 


of  which  onght    to   be    ascertaine<l 


IMPROVEMENTS  IN  POWER  LOOMS. 

A  MONO  netBt  hafrvronents  in  power  looms 
that  of  Messrs.  IHvies  and  Yates,  of  Man- 
chester, which  we  this  week  illustrate,  must  take 
a  prominent  place.  This  invention,  which  is  pa- 
tented, consists  in  an  improved  "positive  let- 
ting-off"  and  "swell  motion,"  which,  besides 
other  advantages,  ore  applicable  to  any  existing 
loom  or  fabric  woven.  In  ordinary  looms  the 
letting-oS  is  effected  by  means  of  weights  and 
levers,  wUeh  require  almost  constant  attention 
and  have  to  be  altered  as  the  diameter  of  the  beam 
becomes  less ;  the  constant  vibration  of  the  weights 
being  destructive  to  the  loom,  and  causing  many  of 
the  warp  threads  to  break.  The  principal  advnn- 
tagcs  of  this  improvement  in  the  letting-off  motion 
consist  in  it  bcuig  entirely  self-regulatiiig,  so  that 
when  the  warp  is  once  set  it  requires  no  attention 
till  the  whole  length  is  finished.  It  also  acts  as  a 
vibrator  in  regmating  the  tension  of  the  war)is 
daring  the  shedding  and  beating  home  of  the  weft 
shot,  and  by  this  means  lengthens  the  duration  ot 
the  bealds  and  reeds.  By  this  process  a  more  per- 
fect and  uniform  cloth  is  produced,  while  greatly 
economizing  both  power  and  labour.  The  inventors 
calculate  that,  in  average  work,  150  per  cent.  ^rilI 
be  saved  in  healds  and  reeds,  while  the  breakage  of 
the  warp  thn-ads  will  be  reduced  fully  200  per  cent. 
The  objeda  effected  by  the  new  swell  motion  arc  a 
reduction  of  the  dnving  power,  a  lengthening  of  the 
duration  of  the  shuttle,  and  the  production  of  an 
even  pick  with  great  accuracy.  Several  mannfnc- 
turera  have  tested  the  improvements  and  expresj^eil 
their  eatire  satisf action  with  them,  and  laoms  fitted 
with  them  can  be  seen  in  operation  daily  at  the 
premises  of  the  inventor,  3S,  Back  George-street, 
Manchester.  On  referring  to  the  illustrations  the 
letting-off  motion  is  seen  in  Figs.  1,  2,  and  3 ;  Fi^.  1 
representing  a  back  elevation  of  the  loom,  havmg 
adapted  thereto  the  improved  arrangement  of  let- 
ting-off apparatus.  Pig.  2  represents  a  transverse 
sectional  elevation  of  the  loom,  having  the  improve- 
ments applied,  showing  the  position  of  the  appora- 
tas  when  the  "  sley  "  is  on ;  its  front  centre  beating 
home  the  weft  shot.  Fig.  S  represents  a  detached 
view  similar  to  the  last,  showing  the  position  of  the 
apparatns  of  the  warp  beam  at  the  time  the  shed  is 
closed. 

In  these  figures,  a  is  a  rod  forming  the  fulcrum  of 
the  levers  hi  61,  supported  by  the  bracket  secured 
to  the  framing  c  of  the  loom  immtxliateiy  above  the 
fionges  of  the  warp  beam  d.  The  uj^'r  or  shorter 
lovers  b  h  carry  or  support  a  rod  e  pasting  under 
and  supporting  the  warp  threads,  as  they  pass  from 
the  beam  d  of  the  lower  or  longer  levers  M  M,  carry- 
ing a  ra<l/ that  lies  against  the  yam  of  the  beam 
and  passes  under  the  lost  fold  or  lap  of  the  warp 
ends.  The  upper  levers  carrying  the  rod  e  are  suji- 
plied  with  projecting  brackets  ijn  which  support 
adjusting  screws  and  nuts  A  h.  The  lower  end  uf 
the  screw  underneath  the  bracket  g  Ls  connected  to 
a  rope  or  chain  i,  which  posses  first  around  llm 
drag  pulley  of  the  warp  beam,  then  tmdrr  a  carri'  r 
pulley  I  connected  to  the  lower  frame  of  the  loom 
below  the  wari>  beam ;  after  which  it  passes  onward 
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and  is  attached  to  one  end  of  a  rod  connected  to 
me  eud  of  the  reversible  lever  n,  the  fulcrum  of 
vliicli  is  secured  to  the  link  m  forming  part  of  a 
helical  or  coiled  spring  i.  This  spring  is  the  me- 
dium or  connection  between  the  ends  of  the  two 
ropes  or  chains  k  k.  The  opposite  end  of  the  spring 
from  reversible  lever  is  attached  to  a  rope  or  chain 
,«hiob  passes,  in  a  similar  manner  to  the  one  already 


described,  around  the  opposite  drag  puUey  of  the 
warp  beam  to  the  adjnstiDle  screw  h. 

The  tension  of  the  warps  is  first  adjusted  by  the 
nuts  and  screws  A  h,  which  tighten  up  the  ropes  or 
chains  k  k,  passing  around  the  drag  pulleys  of  the 
warp  beam  d  connected  to  the  coupling  spring  i. 
The  action  of  tightening  np  these  ropes  or  chains 
through  the  medium  of  the  nuts  and  screws  A  A  is 


continned  nntil  the  reqoired  tennon  of  tk  ii^ 
obtained.     ^Iien   the  teoaum  ia  ofataiaad  a^ 
loom  in  action,   the  b^tiog   up  of  tit  <%« 
doting  in  the  weft  shot  (at  irhich  time  tha  ag 
on  its  front  centre  as  afaovni  at  Fix.  t|  te« 
ward  the  top  rod  e,  thereby  caaaing  Ue,  iiim$ 
tu  exert  a  pressnre  npon    tlie   warp  thmt^ 
gives  an  excess  of  tension  to  the  aame  Ktitt 
beating  home  the  weft  shot  SLnd  eSecta  u^ 
the  cloth  under  manufacture.      Ou  the  i«% 
aley  (Fig.  3)  the  npper  rod  or  baj-  e  incEB^ 
by  reason  of  the  action  of  the   KnrinK  imtt 
medium  of  the  ropes  or  chaina  £  t,  tnm^ 
the  lower  rod/ against  the  beam  to  beca^ 
so  as  to  reduce  iU  tension    apon    the  vb^ 
taneously  with  which  the  ropea  or  cfaaiai^ 
the  drag  pulleys  of  the  beam  are    alao  aat 
allows  the  necessary  quantity  of  yam  te  ka 
easily  from  the  warp  beam    aufficieut  fw  k 
pick,  and  the  healds  toopeu  the  ahed  withoai 
or  tension  upon  the  yam.      A^ain,  a«  tke  ia 
of  the  beam  bnoomes  reduced    vrith   the  Upr 
yam  thereform,  the  lower   teiisum  Tod/h  «a 
with  the  passing  warp  threads  gradnarfy  b«> 
the  beam,  thereby  effecting  daring  the  de£:*- 
the  yam  a  proportionate  reduction  of  teosota 
spring  forming  the  coupling  bet-ween  the  esAe 
ropea  or  chains  I  k.    When  it  ia  ilewiiol  to  lat 
the  warps,  a  temporary  releaae  is  giTen  to  tk  a 
through  the  medium  of  the    lever  ii,  vfaidb, « 
pulled  over  into  a  position  the  reverse  of  that  ^v 
at  Fig.  1,  relieves  the  spring  »  ;  the  origiiial  tens. 
being  readily  obtained  on  recommencing  suars 
by  placing  the  bar  in  its  original  pooitiaa. 

Figa.  6,  6,  and  7,  relate  to  the  new  swell  imabm, 
and  consist  in  forming  the  same  of  an  ineliBeJ  na- 
stmction  which  increases  ita   ■^^-♦"»—  ia  ^  bi 
from  the  part  where  the  ahattle  first  oten.  ni 
also  for  supporting  and  Tn«iti«»iTi;«.g  the  wmdia  tit 
orifice  or  opening  in  the  back  of  the  shottb-ba 
independently.    Fig.  5  represents  a  piaa  Tier  of  tk 
shuttle-box  showing  the  position  of  the  >wtB  lan- 
latiou  thereto.      Fig.  6  represents  aB<;<ier  aodtf- 
cation  of  the    swell  and  its    sappartiv  k»±>tk 
having   an   adjustment   for    givbt  ""  "  ^ 
inclination  to  the   swell  in   the  Wo.  ui  F%.  * 
represents  a  transverse  sectioa  of  tlv  aai^ 

In  these  flgnres  d  is  the  swell  suppaV^l^  ^ 
brackets  or  arms r  secured  to  the  sti^ vAj-^ 
distance  the  swell  d    is    allowed   to  pcoknie  it 
the  shuttle-box  9  is  regulated  by  the  set  aaewi^^ 
Thus  when  the  shuttle  enters  the  box  the  gwdtmats 
bodily  back,  giving  by  the  form  of  its  inclined  Mr- 
face  an  increased  resistance  to  the  sfanttk  on  i^ 
completing  its  race ;  but  when  the  ahnttle  is  agui 
expelled  the  resisting  incline  acting  then  npon  Uk 
shuttle  in  its  reverse  direction  at  once  relieves  snJ 
assists  by  the  pressure  of  its  indina  the  ejcpulsionii 
the  shuttle  into  the  opposite  box. 


SOIENTIFIO  SOCIETIES. 


THE  IBON  AND  STEEL  rSSTTTUTE. 

THE  second  provincial  meeting  of  the  Iron  and 
Steel  Institute  was  this  year  held  at  Merthyr 
Tydvil,  under  the  presidency  of  the  Duke  of  Devon- 
shire. There  was  a  large  attendance  of  members. 
including  Lord  Frederick  Cavendisdi,  Marquis  of 
Bute,  Sir  John  .Ulcvne,  Bart.,  B.  Fotherg;ill,  M-P, 
W.  S.  Roden,  M.P..  E.  M.  Richards.  M-P..  Josepli 
Dodds,  M.P.,  B.  Samnelsou,  M.P.,  and  nearly  tm 
hundred  gentlemen  coimectisd  with  the  iron  ibI 
steel  trades  of  the  kingdom- 

The  noble  President  opened  the  business  Ji>- 
ceedings  by  alluding  to  the  pleasure  with  which  tb 
members  must  tum  from  the  contemplation  of  tl' 
scenes  that  have  recently  taken  phuse  on  the  cDtS^ 
nent  to  the  matters  to  be  considered  by  the  at* 
ii^.    A  report  was  submitted  1^  the  eaaati.' 
which    they  stated  that  arrangements  had  f 
made  for  publishing,  in  connection  with  the  a^ 
tute,  a  jonmal,  in  which,  besides  the'nsnal  inoti- 
inga  of  the  institute,  all  matters  connect^  vl>k 
the  manufacture  of  iron  and  steel  at  home  o^ 
abroad,  will  be  fully  reported.     The   oouncil  t>- 
oommended  that  Mr.  Heniy  Bessemer  sbonld  h 
nominated  president  elect  for  the  year  1871.      This 
proposal  was  very  warmly  received  by  the  meetiiil. 
and   a  resolution  approving  of  the  suggestion  of 
the  council  was  moved  by  ue  Duke  of  Devonshire. 

Hr.  Bessemer  acknowledged  the  compliment,  ajul 
said  his  best  endeavours  should  be  given  to  further- 
ing the  objects  of  the  institution,  and  he  hoped  to 
fiuU  his  duties,  if  not  with  entire  satisfactias 
to  himself,  at  least  without  injury  to  the  insti- 
tution. 

The  names  of  fifty  gentlemen  were  then  an- 
nounced as  having  been  duly  elected  members. 

The  fifst  paper  was  read  by  Mr.  Wm.  Adams. 
Cardiff.  The  author  estimates  the  extent  of  the 
South  Wales  coalfield  at  937  square  nules,  or 
600,000  acres,  and  the  quantity  of  workable  coal  at 
36,000  millions  of  tons.  Towards  the  eastern  end 
of  the  field  the  coal  is  chiefly  bitnminous,  in  the 
central  part  it  becomes  more  free  burning,  whibt  at 
the  western  portion  of  the.  field  it  is  anthracitic. 
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lie  argillaceotia  iron  ores  are  abundant  and  good. 

-l^ey  foaga  an  agf^regate  tbickneas  of  60m.  to  70in., 

>at  are   ixot    so    extensively  worked  aa  they  were 

I    few    years    ago,   cU^y  in  consequence  of   the 

utrodaction  of     cheama  ores   from  Northampton 

uid  else'where.      Besides  the  aigUlaceous  iron  ores, 

;here  are  deposits  of  hematite  in  various  localities 

bordering  upon  tbe  field.    The  annual  production 

af  coal  is  al>oat  13J  million  tons,  and  of  ironstone 

t>4  million  tons.       The  intersection  of  the  coalfield 

by    deep    valleys    places  the  lowest  seam  within 

l.OOO  yards  ol  tUe  surface,  so  that  the  whole  of  the 

minerals  can  be  won  by  pits  of  less  than  that  depth 

for  over  tvro-tbixds  of  the  field,  that  is,  between  the 

eastern  outcrop  and  the  Vale  of  Neath.     The  dip 

along  tbe  norib  onterop  ranges.from  Sin.  to  6in.,  and 

in  some  cases  to  9in.  per  yiud,  while  on  the  south 

it    varies    from    9in.    to   12in.,    15in.    and   18in. 

per    yard.        This    pradoal    flattening  northwards 

leaves    a   large   area   in    the   centre  of   the  field 

comparatively   flat.      Tbe  most  numerous  faults 

ran  from    N-W.   to   SJ!.,   and   vary  in  amoont 

of  verticsd  disjdaoement  from  2S0  to  SOO  yards. 

Others  running  in  an  east  and  west  direction  hare 

a   displacement  of  from  400  to  SOO  yards.     The 

greatest  fault  is  one  in  Pembrokeshire,  estimated 

as  giving  a  displacement  of  2,000ft.     The  deepest 

pits  noiv  sank  range  from  301  to  435  yards.  _ 

Tbe  second  paper  was  on  improved  pumping  and 
-winding  nuusunery  at  the  Castle  Pit,  Merthyr  Tyd- 
vU,  belonging  to  Mr.  B.  T.  Crawshay.    Mr.  G.  J^. 
Snelas  read  a  paper  on  "  The  Condition  of  Carbon 
and  Silicon  in  Iron  and  SteeL"    With  respect  to 
carbon  the  author  detailed  the  nature  of  the  experi- 
ments  by  which  he  demonstrated  that  carbon  is 
only   mechanically  combined  in  cast-iron.     The 
aauior  expressed  his  belief  that  there  is  no  definite 
chemical  compound  of  iron  and  carbon,  but  that  tho 
absorption  of  carbon  by  iron  is  a  case  of  chemical 
solatioa,  and  he  supported  tliis  statement  by  refer. 
enoe  to  the  phenomenon  of  solution  in  general. 
The  effect  of  silicon  npon  iron  and  steel  is  to  render 
it  bard  and  brittle,  and  in  all  probability  the  reason 
why  Fairbaim  and  others  have  found  pig-iron  to 
increase  in  strength  by  several  successive  meltings 
is  that  by  these  fusions  more  or  less  of  the  silicon 
is    removed.    While  melting,  however,  the   iron 
gradoally  takes  up  solphur  and  phosphorus  from 
the  fuel,  and  in  the  end  toe  deterioration  due  to  these 
sabstances  more  than  counterbalances  the  Increased 
strength  caused  by  reduction  of  the  silicon.    Steel 
which  contains  more  than  one-tenth  per  cent,  of 
siliooa  is  brittle,  and  though  it  is  a  rare  thing  for 
Bessemer  steel  to  be  faulty  from  this  cause,  it  may 
sometimes  occur,  thus  proving,  along  with  the  ana- 
lysis of  Bessemer  metal  taken  during  the  blow,  that 
in  the  Bessemer  process  the  silicon  is  not  removed 
before  the  carbon  aa  in  the  paddling  and  refinery 
processes,  but  along  with  it.    A  rather  long  dis- 
coaaion  followed  the  reading  of  this  paper,  and 
afterwards  a  discussion  took  place  upon  a  paper 
read  at  tbe  last  meeting  of  the  Institute  on  "A  New 
Method  of  Designing  Bails." 

The  members  afterwards  visited  the  extensive 
works  of  which  Mr.  B.  Fothergill,  M.P.  for  Merthyr, 
is  the  principal  proprietor,  and  the  Cyfarthfa  Iron 
Works,  belonging  to  Mr.  Crawshay. 

Mr.  C.  W.  Siemens  read,  on  reassembling,  a 
paper  on  pyrometers,  a  report  of  which  we  give 
elsewhere. 

A.  paper  was  read  by  Mr.  Jeremiah  Hoad,  on 
certain  questions  which  affect  the  durability  of 
boilers.  The  author  alluded  to  the  usual  mode  of 
■upportiug  cylindrical  boilers,  and  detailed  his  plan 
by  which  they  are  suspended  and  the  nsnally  de- 
structive effects  of  repeated  cooUngs  and  ecu  trac- 
tions are  obviated.  The  system  has  been  in  ope- 
ration at  Middlesbrough  for  some  time,  and  ia 
reported  to  be  working  successfully. 

Mr.  Ferdinand  Kohn  read  a  paper  on  "  Alloys 
of  Irou  and  Manganese,"  showing  that  for  the 
important  compound  of  iron  and  manganese,  called 
spiegeleisen,  which  is  extensively  used  in  the 
manufacture  of  Bessemer  steel,  can  be  substituted 
a  compound  of  iron  and  manganese  about  to  be 
mtnnfactured  in  Scotland. 

The  remaioing  days  of  the  meeting  were  spent 
in  visiting  the  various  iroii  works,  &c.,  of  the 
Prmdpalify. 


EXETEB  NATUBAUStS'  CLUB. 
Th»  Exeter  naturalists  recently  visited  the  Ched- 
dar Pass,  in  the  county  of  Somerset,  where  Mr. 
W.  W.  Stoddart,  P.C.S..  F.G.8.,  doUvered  an  ad- 
dress on  '■  The  Geology  of  Cheddar."  After  a  brief 
sumnaiy  of  tbe  geologioal  history  of  the  British 
Isles,  he  called  attention  to  the  peculiar  character 
(rftiie  cliifs,  observing  that  it  was  entirely  owing  to 
their  being  carboniferous  limestone.  At  the  com- 
meneement  of  the  Liassic  period  ;that  part  of  Eng- 
land was  uplifted  and  disturbed  by  volcanic  agency. 
The  underlying  Devonian  strata  were  elevated 
to  1,079ft.  above  the  mean  sea-level,  the  highest 
part  being  near  Beacon  Batch.  While  this  eleva- 
tion was  nooeeding,  the  limestone  beds  were  broken 
m  every  direction,  giving  ri^e  to  innumerable  cracks 
and  fissures.  When  these  were  situated  deeply  in 
the  rocks,  they  were  simply  closed  carities,  pene- 
trated only  by  water.    In uuny  ports  of  t'.ir  M-u- 


dips  these  fissures  communicate  with  each  other, 
forming  what  are  called  "  swallet  holes."  When, 
however,  these  cavities  were  nearer  the  snrfaoe, 
they  often  became  open  to  the  atmosphere,  serving 
as  dens  for  animals  and  retreats  for  mankind.  One 
remarkable  feature  in  tbe  Cheddar  Pass  is  that  on 
one  side  the  road  the  cliffs  are  absolutely  perpen- 
dicular, while  the  other  is  sloping,  and  covered  by 
a  considerable  quantity  of  debris.  Mr.  Stoddart 
explained  that  this  arose  from  atmospheric  and 
water  action,  combined  with  the  different  positions 
of  the  limestone  beds,  one  side  of  the  Pass  being 
more  amenable  to  the  force  of  wave-action  than 
the  other.  A  map  was  exhibited,  showing  the  out- 
line of  Und  and  water  as  it  existed  after  the  close 
of  the  Glacial  period,  and  that  tho  country  south 
of  Bristol  must  formerly  have  been  on  assembly  of 
islands,  between  which  must  have  been  strong 
currents  of  water.  Afterwords  the  land  becune 
elevated,  and  converted  into  swamps  and  morasses, 
around  which  lived  the  bear,  rhinoceros,  deer,  and 
many  animala  now  extinct  in  England.  In  a 
gravel-bed,  SOtt.  below  the  surface,  a  large 
number  of  teeth  and  bones  have  from  time  to 
time  been  collected.  In  another  gravel-bed, 
above  this,  and  separated  by  sand,  mud,  and  peat, 
have  been  found  pottery  and  other  proon  of 
man's  presence.  The  evidence  seems  to  prove 
the  correctness  of  other  observations  in  other 
places,  that  traces  of  man  were  more  recent  than 
traces  of  many  of  tbe  extinct  animals.  Barome- 
trical observations  showed  that  the  highest  point  of 
the  Cheddar  Cliffs  was  about  965ft.  above  the  pre- 
sent mean  sea-level.  The  volcanic  product  which 
burst  through  the  crust  of  the  earth,  and  formed 
the  Clifton  and  Cheddar  Gorges,  may  be  observed 
in  many  parts  of  the  country.  In  conclnsion,  Mr. 
Stoddiurt  allnded  to  the  old  Kornan  lead-mines  on 
the  Mendips,  which  once  were  considerable-  Even 
now,  large  quantities  of  lead,  zinc,  and  iron  ores 
are  found  in  the  Meudip  range.  On  the  conclnsion 
of  the  address  the  company  returned  to  tbe  foot  of 
the  Cliffs  for  the  purpese  of  exploring  the  more  re- 
cently discovered  of  the  two  large  caverns.  This 
cavern  is  easy  of  access,  with  the  exception  of 
ascending  a  few  steps  and  stooping  slightly  at  two 
parts.  At  tbe  head  of  it  is  a  fine  open  space,  lofty 
and  imposing ;  but  there  is  nothing  very  wonderfm 
about  the  marvellous  oddities  it  is  advertised  to 
possess.  Mr.  Pengelly,  F.B.B.,  F.G.S.,  gave  a  short 
geological  dissertation  on  the  cave,  and  humorously 
remarked  that  some  writers  could  review  a  book 
best  before  they  hod  read  it,  and  as  he  had  never 
been  in  that  cave  before,  he  conld  probably  lecture 
about  it  best  without  examining  it,  for  if  he  began 
to  investigate  he  should  probably  meet  with  diffi- 
culties he  corid  not  explain.  He  considered  that  it 
was  dearly  not  a  fissure,  but  the  rock  had  been 
hollowed  out  by  tbe  action  of  water.  Mr.  Vivian 
was  of  opinion  that  at  one  time  the  cave  bad 
been  filled  with  water — a  view  which  was  borne  out 
by  the  fact  that  when  first  discovered  there  was  a 
pool  of  water  in  the  place  which  has  been  drained 
off.  The  cavern  was  illuminated  with  magnesium 
wire. 


MAIDSTONE    AND    MED-KENT   NATUBAL 
HI8T0EY  SOCIETY. 

At  a  recent  meeting  of  this  society,  the  Bev. 
Walter  Mitchell,  vioe-president  of  the  Philoso- 
phical Society  of  Great  Britain,  gave  an  address 
upon  "  The  Geometrical  Structure  of  the  Hive  Bees' 
Cell."  He  said  he  had  adopted  the  above  title  as 
there  were  250  different  species  of  bees  in  tUs 
coontry,  not  one  of  which  possessed  the  geometrical 
aOGomplishmeut,  and  very  peculiar  construction 
adopted  by  the  hive  bee.  This  we  called  the 
domesticated  bee,  because  it  always  followed  in 
the  steps  of  civilization,  or  rather  preceded  them, 
for  in  North  America  the  red  Indian  knew  imme- 
diately tbe  hive  bee  was  established  in  the  forest 
that  it  would  be  shortly  followed  by  civilized  man. 
Tbe  bee's  cell  was  the  most  marvellous  thing  in 
creation,  as  far  as  our  wisdom  was  concerned,  in 
interpreting  the  works  of  the  Creator,  for  those 
marvellous  cells  were  made  of  a  substance  which  it 
was  extremely  diflicult  for  the  bee  to  procure,  and 
out  of  this  substance  it  manufactured  its  houses,  its 
streets,  and  its  city.  This  city  had  three  different 
classes  of  inhabitants — the  Queen  bee,  a  few  hundred 
males  or  drones,  and  several  tbonsoiid  neuters  or 
working  bees.  He  then  pointed  out  that  a  bee  on  a 
^ven  excursion  fixed  on  a  particular  flower  when 
it  was  collecting  pollen  dust,  such  as  a  wild  rose  or 
a  lily,  and  visited  those  flowers  only.  The  other 
bees  oolleeted  honey  for  mixing  with  the  pollen,  and 
for  the  winter  supply,  which  is  put  in  tbe  cells  and 
sealed  up.  There  was  no  creature  whose  habits  the 
andents  were  so  fond  of  investigating  as  that  of  the 
bee.  Virgil  had  written  a  great  deal  about  bees, 
but  none  of  them  could  tell  from  whence  the  bees 
obtained  their  wax.  Some  supposed  that  it  was 
pollen,  bnt  on  modem  chemists  burning  it,  they 
found  that  wbUe  pollen  gave  off  an  ash,  wax  save 
none.  This  problem  was,  however,  solved  by  John 
Hunter,  tho  celebrated  naturalist,  who,  on  dissect- 
ing a  bee,  (oond  that  in  the  abdomen  there  were 
certain  sijjoll  1"**"  coutaiuing  a  white  substance, 
nbicU,  Q,    i^jruing  it  in  a  caudle,  proved  to  be 


wax,  and  it  was,  therefore,  an  animal  secretion. 
The  bee,  therefore,  had  a  chemical  manufactory. 
He  then  described  how  the  bees,  during  the  summer 
months,  gorged  themselves  with  honey  that  this 
secretion  might  be  produced.  In  the  construction  of 
its  cdla  from  Uiis  substance  the  bee  showed  mar- 
vellons  geometrical  skill.  Not  only  had  the  bee, 
led  by  iU  divine  instinct,  to  gather  honey  and  store 
it  for  the  winter,  when  it  knew  it  conld  get  no  food 
out  of  doors,  bnt  it  exercised  great  economy  in  the 
use  of  that  precious  substance  out  of  which  it  con- 
stnicted  its  cells.  Tho  cells  consisted  of  a  great 
number  of  hexagons,  or  six-sided  figures.  The 
wasp,  which  had  been  a  paper  maker  since  the  crea- 
tion of  the  world,  made  his  paper  out  of  wood,  but 
he  placed  his  comb,  not  vertically  but  horizontally. 
He  made  hexagonal  cells,  bnt  he  only  made  his 
houses  on  one  side  of  the  street — ^not  baick  to  back, 
as  the  bee  did,  and  he  simply  covered  in  the  bottom 
of  bis  cell  with  a  flat  piece  of  paper.  He  displayed 
in  this  a  certain  amount  of  economy,  but  not  the 
greatest  amount  of  economy.  The  bees'  cell  on  the 
contruy  was  terminated  with  lozenge-shaped 
bodies — like  the  diamond  panes  of  a  window—  which , 
when  they  put  their  cells  together,  formed  the 
bottom  of  a  house,  on  the  other  side  of  the  street. 
The  lecturer  then  described  bow  the  great  French 
naturalist,  B^aumur,  by  the  aid  of  an  eminent 
mathematician,  discovered  that  the  measurement 
of  these  cells  by  the  differential  calculus  was  ex- 
actly 109°  28',  and  that  they  gave  the  greatest 
posmble  internal  space  with  the  greatest  economy 
of  material.  The  lecturer  said,  therefore,  he  con- 
cluded that  we  had  not  yet  discovered  the  marvel- 
lous mechanism  by  which  the  bee  produced  this 
wonderful  arrangement;  and,  with  regard  to  the 
theory  of  natural  selection,  snggested  by  Mr. 
Darwin,  he  pointed  out  that  the  bee  conld  not  de- 
rive its  instinct  from  its  parents  for  the  working 
bees  were  neuters.  The  bees  were  wonderful  archi- 
tects. Among  the  wild  ones  there  was  the  mason 
bee  and  the  carpenter  bee.  Some  were  very 
fastidious,  and  would  only  line  their  cells  with 
rose  or  poppy  leaves.  He  then  referred  to  the  mar- 
vellous power  of  the  bee  in  obtaining  propolis  to 
strengthen  tbe  structure  of  its  cells,  and  in  de- 
creasing the  size  of  the  entrance  of  the  hive  in 
those  seasons  when  the  death's  head  moth  was 
abundant,  so  that  it  could  not  get  in,  and  by 
imitating  the  voice  of  the  Queen  Me  be  enabled, 
with  impunity,  to  steal  tbe  honey-  In  conclusion, 
he  said  the  more  we  studied  the  works  of  the  Divine 
Geometer  and  the  Divine  Architect  tbe  more  we 
should  advance  in  philosophy  and  sdence.  It  would 
keep  man's  pride  of  intellect  in  check,  and  we 
should  learn  to  study  with  child-like  simplicity  tbe 
works  of  Divine  wisdom. 


ENGLISH    MECHANICS'    SCIENTIFIC    AND 
MECHANICAL   SOCIETY. 

The  fifth  monthly  meeting  took  place  on  the  7th 
inst.,  in  the  society's  room.  Mechanics'  Institute, 
Manchester. 

The  chair  was  taken  by  Mr.  J.  MoEwen,  the  pire- 
sident,  at  8  pjn.,  and  the  transactions  of  the  evening 
announced  were  as  follows: — 1.  A  paper  on  Gas 
Meters,  by  Mr.  James  Bentley.  2.  Discussion  on 
the  subjects  which  stood  over  from  last  meeting 
— viz..  Action  and  Description  of  the  Ejector 
Condenaor;  Clayton's  Patent  Scraper;  The  Prac- 
ticability of  the  Birmingham  Patent  Safe  and 
Sure  Sectional  Wrougbt-iron  Boiler ;  how  it  is  for 
Steam  power,  for  comparative  consnmption  of 
coal,  &c. 

Mr.  Bentley,  in  introdnciug  his  essay  to  the 
sodety,  said  Ms  reason  in  choosing  the  snoject  was 
owing  to  the  general  absence  of  knowledge  with  re- 
gard to  the  Internal  construction  of  gas-meters, 
although  every  house,  oflice,  and  workshop  in 
mechanical  communities  was  supplied  with  the 
some.  ' 

After  describing  thense  and  work  performed  by  gas 
meters,  the  history  of  the  invention  was  traced  from 
its  origin,  and  the  following  instruments  mentioned. 
1.  Sir  William  Congreve's,  as  one  of  the  first  instru- 
ments proposed  for  the  indication  of  the  quantity 
of  gas  passing  from  the  main  cock  at  the  con- 
sumer's house.  2.  ilr.  Samud  Clegg,  to  whom  the 
honour  was  conferred  of  having  invented  and  con- 
structed the  first  real  gas  meter.  3.  Mr.  John 
Malam's  invention ;  and  that  althongb  this  was 
claimed  to  be  a  copy  of  the  preceding  one,  a 
spedal  committee  who  investigated  the  charge 
gave  their  verdict  in  favour  of  Mr.  Malom,  by 
awarding  him  their  gold  medal  for  his  invention  of 
a  gas  meter,  new,  ingenious,  superior  to  all  others, 
and  likely  to  be  of  great  benefit  to  tbe  public.  Tbe 
construction  of  wet,  dry.  and  compensating  meters 
was  then  explained  and  illustrated  by  a  collection 
of  open  meters,  and  othirs  having  glass  fronts — the 
ments  and  defects  of  each  being  pointed  out,  with 
the  various  Acts  of  Parliament  passed  with  regard 
to  the  same. 

The  thanks  of  the  members  was  awarded  to  Mr. 
Bentley  for  his  interesting  essay.  A  di.Hcn^sion  on 
the  subject  followed,  in  which  tbe  description  of  a 
recently  invented  hydro-caibiuftted  gas  lamp  was 
given. 

Uigitized  by  \JIKJ 
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ENGLISH  MECHANIC  AND  IVIIRROR  OP  SdENCE. 


SHirr.  16.  Htt 


The  remainder  of  tbe  meeting  was  taken  iro  in 
dSscnssiiig  the  sbove-mentiuDed  subjects,  and  in 
bringing  forward  qaeations  relatiTe  to  pistons, 
gnidoscopei,  and  pedometers. 


LETTERS  TO  THE  EDITOB. 


fWa  do  not  hold  onraelTei  iNponslble  for  the  opinioiu 
of  oar  oorreapoadanta.  The  Eonoa  respeetfnU; 
reqneit*  that  all  cotnmnnicatiom  ahoali  Iw  drawn 
np  as  briefly  as  poisiUe.] 


*.*  AU  eomiBDsicatioBS  ghosld  be  addressed  to  the 
Editob  of  the  ENausa  AkOBAno,  81,  XaTistoek- 
sireet.  Coreat  Oaiden,  W.O. 

AU  Cheqnea  and  Poet  OSoe  Orders  to  be  luds  pay- 
able to  J.  Pabsji OBB  Edwasds. 


"I  would  hsTe  erery  one  write  nhat  he  knows,  and 
aa  mnch  as  ho  knows,  bnt  no  ni'<re;  and  that  not  in 
this  only,  bnt  in  nil  other  sabjeeiti ;  For  sach  a  person 
may  have  acme  partieolsr  knowied.;e  and  experience  of 
the  nakare  of  sack  a  person  or  sack  a  fountain,  that  as 
%o  other  things,  knows  no  more  than  what  evenrbody 
does,  and  yet  to  keep  a  clatter  with  this  little  pittance 
of  his,  will  andertake  to  write  the  whole  body  of 
phyBlcks;  a  rice  from  whence  m'eftt  ineonreniences 
derive  their  originaL"— JIbntaifnc's  £"aft. 


will  rise  and  fan  with  a  westerly  deflection,  rebound 
throogh  a  like  path,  and  so  hop  westwards  ronnd  tbe 
eartii.  On  the  oUier  hand,  if  a  ball  be  dropped  from 
a  flxed  point  abore  the  earth's  equator  it  will  fall  east- 
wards, rebound  with  eastwardly  defleotian,  and  so  hop 
eastwards  round  tbe  earth — to  meet  the  other,  beUke. 
The  case  is,  howevar,  not  unlike  the  cop  in  a  pie-dish 
SSft.  high,  or  the  pmblem  of  the  elephant  and  the  fly, 
where  the  weight  of  the  elephimt  might  be  net^leeted, 
or  (to  oonolode),  Watson's  famous  problem  of  the  man 
witii  a  perfectly  spherieal  head  surmounted  by  an 
iaflnitely  high  conical  oap. 

BlOHD.  A.  Pboctob. 


%<  Ik  order  to  laeHItate  ref«renc<>,  oorrespondents 
when  speaking  of  any  Letter  pre^ouHly  inserted  will 
oblige  by  mentioning  the  nomber  of  the  Letter,  as 
well  as  the  page  on  which  it  appears. 


THEORETICAL. 


[355]  Sib,— If  "T.  A."  "faaoied  t!i>re  was  more 
of  the  spirit  of  counsel  defending  a  client  right  or 
wrong  "  in  my  letters,  he  waa  folly  Jnstiiiod  in  writing 
blnntJy.  There  is  no  grarer  offence  a  student  of 
scienco  can  he  guilty  oif  than  iitdniging  so  eril  a 
spirit,  unless  it  be,  perhaps,  purloining  the  work  of 
others. 

The  fact  is,  "  T.  A.'s"  reasoning  never  seemed  to  me 
to  render  a  defence  of  accepted  theories  necessary  at 
all.     He  seemed  to  be  in  the  dark  as  respect  rs  light. 

"  T.  A."  will  get  hopelessly  fogged,  I  fear,  if  he 
attacks  the  question  whether  "  the  powers  and  activi- 
ties of  material  substances  result  m>m  tbe  action  of 
properties  they  inherently  possess"  or  not.  There  is  a 
volume  to  be  written  on  every  nonn,  adjective,  verb, 
and  adverb  of  that  portentous  sentence  ;  and  I  would 
not  have  him  be  too  confident  that  he  will  flud  a  pre- 
vailing Iwlief  to  fight  with. 

BlCBD.  A.  ritOCTOB. 

P.S. — "  Urban  "  will  notice  that  I  have  not  attempted 
to  explain  "  T.  A.'s "  experiment.  Bnt  I  iiuve  no 
reason  to  doubt  wliat "  T.  A."  says,  though  I  ree  two 
correspondents  do  so.  It  is  a  well-known  f.ict  that 
orange-yellow  glasses  commonlycut  off  nearly  all  iictinic 
light,  and  it  is  equally  nell  known  that  forcoit  wliich 
are  powerless  to  initiate  chemical  action  are  oft^n 
eapable  of  continuing  and  modifying  such  action  when 
once  commenced. 


THE  SATELLITES  OF  URANUS. 

C8671  Sib,— In  reply  to  "Etodiant"  (83S,  p.  SSI), 
I  should  be  very  glad  to  look  up  the  papers  he  refers 
to ;  bat,  as  I  mentioned  to  you  soma  time  since,  I  am 
quite  overpressed  with  work  of  one  sort  and  another 
just  now.  Let  me  remark,  however,  that  as  his  notes 
show  that  the  epoeh  1861-3  really  was  in  question,  I 
have  no  doubt  that  the  simple  difBoulty  of  detarmia- 
ing  the  place  of  mnyimnTn  elongation  led  to  the  seem- 
ingly controdiotory  result.  I  mads  the  ellipse  hare 
axes  as  7  to  10  by  a  geometrical  construction  ;  but 
taking  6  to  8  "  Etudiant "  will  see  that  in  sach  an 
ellipse,  if  lines  be  drawn  from  the  centre,  inclined  10 
or  12  degrees  to  tbe  major  axis,  their  length  will  differ 
very  little  indeed  from  that  of  the  half- major  axis.  Con- 
sidering the  difficulty  of  measuring  tbe  distance  of  a 
saselUte  of  Uranos  from  its  primary  with  extreme 
accuracy  (even  when  so  powerful  a  telescope  as  Mr. 
Lassell's  was  used)  it  may  safely  be  held  that  no  at- 
tempt to  determine  the  position  of  the  apparent  major 
axes  of  the  satellites'  orbits  oouM  be  satisfactory. 

RiCHABO  A.  PnoCTOB. 


CURIOUS  QUESTION. 

[356}  Sib, — I  had  not  noticed  Hr.  Usbome'e  "nory 
at  p.  4S0  (as  addressed  to  me),  and  now  referred  1 1  in 
letter  844,p.  698,  orlslionid  certainly  not  have  "i>!.'iot«d 
it  altogether."  I  have,  therefore,  so  far  as  his  question 
is  coDcomed,  no  views  to  revise  ;  my  silence  implying 
no  opinion  either  way.  But  as  in  reply  to  a  Ir"  -  -  hr 
"M.  L."  (286),  p.  518. 1  had  indirectly  dealt  wil  i  the 
question,  and  had  (I  ihul)  made  a  mistake,  I  take  tbe 
opportunity  of  now  admitting  as  moch.  In  xuv  tMpers 
OB  "The  Earth  :  her  Figure,  Motions,  *c..'  I  had 
enunciated  the  first  principles  on  which  the  pr>'l'''-m  is 
to  be  dealt  with ;  but  in  reply  to  "M.  L."  I  applied 
these  principles  somewhat  too  hastily,  and  so  ca::ie  to 
an  erroneoQS  result.  My  mental  reasoning  wii-t  some- 
what on  this  wise  :  a  ball  let  faU  from  a  great  bci  ^'ht  has 
a  slight  easterly  deflection,  while  a  ball  fired  vi'.  'dcallr 
upwards  has  a  slight  westerly  deflection  while  ri-i  ng ;  the 
westerly  deflection  during  the  rise  nf  snch  a  bail  nill  he 
counteracted  by  the  caitterly  deflection  during  tie  all, 
and  there  will  therefore  be  no  deflection  at  all  win-  i  r)>e 
ball  has  reached  tbe  ground.  The  siune  reasoning  apiiiics 
when  tbe  ball  is  fired  at  an  angle  with  the  vert:>':il — 
hence  the  easterly  and  westerly  range  of  balls  fire.I  at 
equal  angles  to  the  horizon,  and  with  eqnal  velocities, 
will  be  eqnal.  But  the  reasoning  is  wrong,  and  does 
not  apply  to  either  case.  The  boll  will  have  we  trlv 
deflection  from  the  moment  it  leaves  the  ground  '  .el 
to  the  moment  it  returns  to  that  level;  for  in  fii'ling 
its  condition  is  not  that  of  a  hall  let  fall  from  a  Uxed 
support,  since  at  the  moment  it  begins  to  fall  it  is  ac- 
tuaUy  travelling  westwards. 

I  have  not  followed  the  correspondence  on  this  matter 
60  cannot  tell  what  *' F.It.A.S."  may  have  said.  If, 
answering  Mr.  Usbome's  (jnontiftn  directly,  ho  ha^  suid 
that  there  is  no  deflection,  it  hasdoobtlessbecn  through 
the  same  inadvertence  that  led  me  wrong. 

Here,  by  the  way,  is  on  old  result  of  the  "curious 
question,"  and  the  principles  it  depends  on.  If  we 
cunceive  a  perfectly  elastic  ball  to  be  flred  upwards 
from  the  earth's  equator — the  earth  being  conceived 
iur  the  nonce  to  be  a  perfectly  «mootli  si>hore — the  ball 


LUNAR  COSMOLOGY. 

[8581  Sib,— Wm  "L.  H.  C."  (218,  August  86,  p. 
645),  kindly  favour  your  readers,  including  your 
humble  servant,  with  the  titles  of  those  worlu  which 
contain  reliable  information  relative  to  the  chemical 
constitution  of  objects  on  the  moon's  surface,  as  well  as 
the  basis  of  his  own  conclusions  thereon  ?  We  shall 
all  be  much  interested  in  learning  the  chemical,  or  at 
least  mineralogical  character  of  tbe  central  mountain  of 
**  Aristarchus,"  which  Professor  Phillips  compares  with 
white  trachyte,  also  the  nature  of  the  dark  floor  of 
"  Grimaldi."  Assuming  that  ■■  L.  H.  C."  ore  the  initials 
of  "  Littus  Habet  Conchas,"  and  that  the  "  continued 
series  of  critical  observations  ...  by  the  aid  of 
superior  telescopes  and  repeated  examinations,"  are,  aa 
stated  in  the  last  letter,  his  own,  not  yet  given  to  tbe 
public,  would  it  not  be  desirable  to  forward  copies  to  a 
selenographer  able  to  compare  them  with  others,  and 
to  examine  them,  not  in  oonneotion  with  any  given 
theory,  but  for  the  purpose  of  noting  points  of  simi- 
larity and  difference  ?  I  qaite  agree  with  "  L.  H.  C." 
in  the  importance  of  "  accamulating  additional  obser- 
vations ;  "  for  assuredly  our  knowledge  of  the  moon's 
surface  is  very  Umited,  and  tbe  study  of  "  Selenology," 
employing  this  term  aa  the  lunar  aiioiogne  of 
"  Geology,"  has  as  yet  scarcely  commenced.  While, 
however,  observations  are  scattered  here  and  there, 
some  published,  others  nupublishcd,  each  observer 
being  prone  ta  form  and  adhere  to  his  own  theory,  but 
little  progress  con  be  made.  Selenography,  more  than 
any  other  branch  of  astronomy,  stands  in  need  of  co- 
operation. We  may  pick  up  many  shells  on  the  sea- 
shore, and  replenish  our  little  cabueta ;  bnt  it  is  the 
experienced  naturalist  who  alone  is  capable  of  so 
studying  them  as  to  advance  biological  srieuco. 

W.  it.  BlBT. 


ON    FEED-WATER    HEATERS,    AND    POPULAR 
DELUSIONS  CONCERNING  THEM. 

[3o9]  Sib, — The  total  heat  of  steam  whose  pressure 
is  401b.  per  square  inch  above  the  atmosphere,  or  551b. 
total  pressnre,  is  l,'20O  degrees,  counting  from  zero. 
The  average  temperature  of  river  water  the  year  roond 
in  these  countries  is,  I  believe,  40*^ ;  therefore,  if  a  steam 
boiler  be  supplied  with  water  at  40^,  and  it  is  to  be 
raised  into  steam  of  551b.  total  pressure,  itmnstreceive 
1,160°  of  heat  from  the  fuel  in  the  furnace;  25  per  cent, 
or  one  fourth  of  1,160°  is  290°,  and  any  feed  water- 
heater  which  profet^ses  to  save  25  per  cent,  of  the  fuel 
used  in  generating;  551b.  of  steam  from  water  at  40°, 
nunt  send  the  water  into  the  boiter  at  2'JO^,  and  no  Use. 
But  that  is  imjiossiblo,  and  to  profess  to  do  it  is  false 
and  absurd. 

Water  cannot  he  made  hotter  in  an  open  vessel  (that 
is  to  say,  one  which  is  in  free  commumcation  with  the 
atmosphere,  whether  covered  or  open)  than  2Vi',  but 
21'2  is  only  18J  per  cent,  of  1,160°.  It  appears,  there- 
fore, beyond  the  possibility  of  donbt  or  dispute,  thai 
18^  j>er  c^nt.  is  th«  greateit  saving  tchieh  it  ie  posiibU  to 
effect  by  vanning  th£  feed  water  by  the  waste  steam,  and 
that  is  tbe  greatest  theoretical  saving  which  we  can 
show  even  upon  paper ;  bnt  that  is  not,  never  was,  and 
never  will  be,  eSected  in  practice,  for  even  if  tbe  water 
is  got  up  to  212'  iu  the  "  heater,"  it  will  lose  several 
degrees  on  its  way  to  the  boiler  through  tbe  pump  and 
pipes,  and  from  tltis  cause  alone  the  practical  etiect 
will  always  fall  below  the  theoretical  promise. 

What  then  are  we  to  say  to  those  persons  who  per- 
gisteutly  assert  that  their  feed-water  heaters  save  25  per 
cent,  of  fnel  ?  What  con  we  say  but  that  these  btate- 
ments  originate  either  iu  utter  ignoranco  of  the  natural 
laws  which  govern  that  operation,  or  else  are  put 
forth  for  the  purpose  of  misleading  the  public  and  ob- 
taining orders  for  their  \rares  "  by  hoo'x  or  by  crook  ;" 


and  what  can  we  say  tetlsoiie  ftramaijli 
anoh)  who  give  teeiiBU>iii«lK  tlia*  tliianttari 
is  eSeeted  by  tbe  patent  apparBtos  at  Vr.  i 
such  tsstimoaials  possess  iu>  more  Tafaicj 
no  mora  of  the  element  of  tmttt  tiisa  -«■ 
tastifisd  that  perpetual  motion  hssd  becB  4 
was  to  b*  seen  at  work  ertvry  Amy  at  Bbi 
what  can  we  say  to  Mr.  B.  Crosnptoia  <« 
in  the  nwnbw  fear  July  8Ui  laararea  nx.  '^^ 
flgnresmay  say  tothecontr&i7.  tl»t  flaa^g 
per  cant.'  saved  in  fuel,  is  not  m  dalnriot 
^t  with  feed-water  heated  to  aia°."     1»» 
Ciomptou,  "  by  careful  and  tmatwurOr^ 
proved  tbe  truth  of  these  stsatexnente  V)  < 
ooalnsed,  week  for  week  doing,   tbemotd 
work  with  the  engine  in  botli  experima^;}^ 
say,  one  week  with  tbe  cold  w*ter,  Ube  is'ta  h^ 
the  water  heated  to  312°  with  the   •enmirm^ 
cases  the  statements  have  be«ii  fall7  vuu<ik\ 
I  say  to  Mr.  Crompton  in  mzajAy    thii,  isr « 
bungled  the  matter  soraeboir,  aisd  itam  waunadi 
eoivisg  himself.    It  is  mora  cluantaMa  to  arm 
to  say  he  is  tiying  to  deeeim  otltara,  M  snb 
donbt  he  either  has  done  tka  cot*,  or  u  laartk 
theoiker. 

To  shew  the  unreliable   iia*ar»   of  lb.  Ciaa 
statements  and  experiraentK,    X    sliaU 
ooBBt  of  aaother  impossibility  wliicb  laa  i 
■tontially  of  his  "  eoonomisar." 

He  says  that  with  the  waate    gfwiii  fro^  a  aa 
14-horse  engine  be  beats  6,000  umlloivs  of  wafcr  p^ 
to  912°.    Now  what  amount  of  beat  is  Kmtmiset  z  i 
waste  steam  escaping  from  a  ll-borsc  copaw  ic  s  ^ 
and  what  amount  of  heat  is  reijnired  to  na<  ari 
gallons  of  water  to  213°  from  40-'  1     It  apse  mwsisu 
tion  we  find  the  latter  qimnti^  to  b«  a  ftiai  Jnl  b  " 
than  the  furmer,  I  suppose  we  aball  be  psitiitl  a  <i> 
ing  that  Mr.  Crompton   is  a  geaOsiaaB  wtait  !ts!r 
ments  should  bo  received  with  great  dantsan. 

A  gallon  of  water  at  the  av«raf|;e  tmp«isna>  ^  *f 
is  to  be  raised  to  S1S°,  it  mmit  therefon  hs^D?  aibd 
to  it. 

A  galloB  of  water  in  the  state  ef  SO.  rtemm  b" 
1.200^  of  heat  in  it,  and  in  waiuiiy  vaw  (»  Xf  a 
parts  with  MS"  before  it  taUs  to  SU-jtatt  ck«>  «■<)» 
suflicient  to  raise  6-74  gallons  fros  it  m31t-  /*r  f 
we  divide  »88  by  172— the  difleiwB  \sdmm  »  srf 
21-2 — we  get  £'74  for  a  qaotiant)  <t«a  ^awf.tw 
follum  0/  water  at  40°  eoa  bt  nsUrd  a  5Sf  >»  **^^ 
<f«iualiaa  o/  the  steam  gentrateel /rom  OM  |«B«  ^""^ 
uiMl^r  a  ^rcMsri!  0/  551*.  per  eqmeire  iatK  aai'i*'*^ 
will  be  6-74  gallons  of  water  at  218'.    Tlus  i*  *»*• 
reticttl  maximnm,  which  in  practice  is  neier  nsdni* 
a  "  long  chalk." 

A  nominal  14 -horse  non-condensing  engine,  whb*4 
without  expansion,  requires  14  cubic  feet  of  "w^  y^ 
honr  for  steam,  bnt  Mr.  Cromptoa  says  his  engJBS  * 
off  at  half  stroke,  therefore  it  should  not  requitt  «"» 
than  8  cubic  feet  per  honr — for  steam  when   mt  •* 
half  stroke  has  its  efficiency  increased  from  1  ter* 
But  in  order  to  show  my  generosity  to  Mr.  Ciu«i(*a 
whioh  my  great  advantage  ovrr  him  oasihl&B  zne  Is  a 
without  feeling  it,  I  will  say  his  engine  uaaa   12  <* 
feet  of  feed-water  per  honr  or  73  gaUms.  <»■  760  gaite 
per  day  of  ten  hours,  and  that  is  the  qnanti^  ol  ■«•< 
in  the  state  of  steam  which  passes  into  the  eyliote  » 
that  time  ;  and  aa  each  gillou  by  ila  coaAMisatanB  " 
capable  of  raising  5-74  gallons  from   40'  to    aiSf. 
arrive  at  a  total  of  4,906  gallons  healed  to  >2iar 
of  6,000,  as  Mr.  Crompton  asserts.     Bnt  upon  ladsc 
a  little  closer  into  the  matter  I  find  that  a  oonsidBatt 
deduction  must  be  made  from  this  4,305  gallous,  ' 
elso  from  the  temperature  it  is  presumed  to  be  tii»« 
to,  for  oil  the  heat  which  leaves  the  boiler  on  itswV" 
the  cylinder  does  not  pass  into  the  woter-healer.  »** 
one-fifth  of  it  at  least  is  converted  into  weak  is  * 
cylinder  and  disappears  altogether,  and  no*  leas  ••• 
one-twentieth  is  dissipated  by  the  exposed  «»*«•* 
the  cylinder  and  pipes,  &c.,  thns  no  more  than  '■*'' 
fourths  of  the  heat  which  leaves  the  boiler  cm  *  ^ 
to    tbe     cylinder    ever     reaches     the     water*** 
and  the  4,sbs  gaHons  of  found  above  must  b*  t^** 
to  three-fourths  of  itself,  or  3,228  gallons,  to  *«i** 
most  add  the  7S0  gallons  resulting  from  tke  f"^ 
steam,  making  altogether  3,970  gallons,  aad  iM>* 
greatest  quantity  of  water  which  it  is  posaibb*'' 
from  40-  to  212"  in  ten  hours  by  the  waat«  alsa^ 
a  U-horse  engine,  and  even  that  requires  M  s^ 
pesrtiele  0/  the  steam  shmild  be  condemed  in  tie  ^^"^ 
that  not  a  breath  0/  it  escape  from  the  vaete  »^  W* 
(pipe  Q  in  Mr.  Crompton's  drawing), bat  thatji"**** 
is  impossible  of  fulfilment,  for  as  long  as  pipe  ix  "»ft*^ 
a  considerable  quantity  of  steam  will  always  «*s?* 
from  it. 

This  is  rather  less  than  two-thinls  only  at  vW 
Mr.  Crompton  says  tbe  heater  Is  doing.  He  >•* 
therefore  be  mistaken  in  either  of  three  ways.  EitW 
the  engine  must  bo  a  great  deal  more  powerful  f9*•V^ 
at  least),  and  use  a  great  deal  more  steam  thma  ^ 
supposes,  or  the  quantity  ef  water  passing  throng  * 
heater  must  be  very  much  less,  or  at  a  mash  Isi^ 
temperature  than  he  asserts. 

Suppose  his  assertion  is  tme  that  6,000  gallons  <• 
really  pass  through  the  heater  per  day,  then  the  ttv 
peratare  of  that  water  can  be  no  higher  than  170°  |i<- 
stead  of  212),  and  as  Mr.  Crompton  feeds  his  beiilt- 
with  this  water,  the  saving  of  fnel  by  doing  so  is  osli 
11}  per  cent.,  or  not  one-half  of  the  "  ineritahlo  "  'M, 
for  which  he  so  persistently  sticks  up,  and  this  I  so 
fully  convinced,  from  my  own  observation  and  expen- 
ence  of  feed-water  heaters,  is  aa  much  as  nine  out  of 
every  ten  of  them  are  doing  iu  the  ordinary  w^y  of 
work. 

Every  non-condensing  engine  should  have  a  feed- 
water  licatcr,  it  U  wilful  and  prodigal  waste  to  sopply 
the  boiler  with  cold  water,  when  water  at  160"  or  I71) 
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>e  HO  easily  obtained  for  tha  parpoM,  and  a  Baling 

m  lO  OT  11  per  cent,  is  not  to  be  despised ;  but  let 

an  eTpeet  mneb  BQore.forif  ho  does,  he  «U1  eorely 

Kappouxtod. 

laTo  no  hesitaiioB  in   sbtIiik  that  Barton's  heater 

good  as  any  tfaat  o»x\  be  adopted.    I  like  the  ent 

en    paper  Tery  nraeh,  thoagh  I  never   had  the 

sore  of  aeeing  it  in  operation,  and  I  feel  qnite  sore 

it  is  capable  ot  doing  as  ranch  at  it  is  poanble  to 
Ln  tlie  direction  of  Baring  fnel  by  warming  the 
I- water,  and  I  also  freely  admit  I  consider  the 
i|iu  of  it  greatly  superior  to  many  others  that  I 
e  seen  and  whiclx  bore  a  rery  good  character  as 
Rimomisara,"  bnt  such  wild,  nnfonnded,  and  nnten- 
e  statements  as  Mr.  Crompton  has  made  respecting 
are  only  calculated  to  throw  doobt  and  ridicnle 
an  it,  and  to  bring  a  rery  excellent  article  into  dis- 
rate, and  Mr.  Beirton  might  well  cry  ont,  "  Have  me 
in  my  friends."  Jakks  BASKBKVitLE, 

Manager,  City  Fooudry,  Xiimeriek. 


8CKEW  POWER. 
1360]      Sia, — In  my  letter  on  theabora  snbject,  on 
502,  your  draaghtsman  ha«  made  my  urews  left- 
inded,  instead  of  right-handed,  which  matters  not  in 
ifC-  &•  but  has  made  a  mess  of  Fig.  1.  J.  K.  P. 


aPECULUH  WOREINa. 

lltel)      SiB, — Allow    me   to   sincerely    thank   Mr. 
■nrkiss  tor  so  kindly  coming  to  my  assistance  when  I 
/a^  in  tronble  with  my  llfin-  specnlom,  and  for  his 
alnable  series  of  articles  on  spocolam  working.  Those 
articles  no  doubt,  thoroughly  practical  as  they  are, 
\ave   indaced   many  to  nndertake  the  working  of  a 
tpecnlom  for  thenuelres;  they  had  the  effect  of  stimn- 
iating  me  to  renewed  efforts  after  1  had  fniled.    It  can 
■>oarcely    be    expected   that   all    operations    will    go 
KiuootUy  in  a  &rst  attempt  of  snch  a  delicate  matter  as 
Mpeoolam  woiUng,  hswerer  lacid  the  instractions  may 
b« :  sometiung  or  other  will  torn  np  nnexpeetcdly  for 
whieli  inatmotians  make  no  provision ;  then  it  is  that 
we  and  onr  Mbobanic  so  inralnable.     It  is  snrprising 
^'  an  well  as  pieokant,  eren  to  those  not  immediately  in- 
ttreeted,  to  aeA  how  readily  and  disinterestedly  infor- 
mation is  girea  in  "  our  "  pages. 
'      Having  failed  in  polishing  my  specnlnm  I  began 

-  again,  as  Mr.  Porkiss  advised  me  to  do,  bnt  not  before 
I  had  laid  the  glass  aside  for  soma  months,  partly  to 
attand  to  other  matters,  and  partly  to  allow  breathing 
time  to  brace  up  tor  the  renawad  effort  and  the  tronble 

-  ooBseqneat  thereon.  I  roogh-gronnd  the  glass  for 
a  lew  hoars,  then  casnmeneed  testing  the  iron  tool  to 
make  it  coineille  with  the  cnrratnre  of  the  glass,  which 
carve  1  took  for  granted  was  spherical.  This  testing 
is  raaUy  k  tedions  process.  I  was  aboat  sixty  hoars  in 
soeonplisbinc  this  to  my  satisfaction.  I  renewed  the 
oil  anal  lampblack  on  the  specnlnm  several  times,  and 
spoiM  several  files ;  indeed,  it  was  with  great  difflcnlty 
I  conid  get  the  files  to  bite  at  all  after  a  tt-w  minnte's 
work.  I  verily  believe  they  sapplied  me  with  a  disc  of 
steel  at  the  foundry  instead  of  iron.  If  Mr.  Pnrkisa 
will' inform  me  if  he  finds  a  similar  difficnltr  in  filing 

'  the  oiled  iron,  and  if  the  time  I  hare  stated'  would  be 
considered  by  him  much  too  long  for  the  operation,  I 
shoDhl  be  oUiged. 

When  I  had  tested  the  iron  tool  so  tar  that  every 
sqoare  on  it  was  marked  by  the  oiled  glass,  I  com- 
menced tbe  fine  grinding  on  the  polislung  machine 
described  by  "  Ajrctoms  "  some  time  ago.     (Mr.   Pnr- 
kisa, oi  conrae,  recollects  the  construction  of  thi'i  ma- 
chine.   There  is  no  side  motion  to  it,  and  I  should  be 
glad  to  know  if  Mr.  Pnrkiss  considers  the  side  motion 
to   be   indispensable.)    Having    completed    the    flue 
grinding,  and  this  I  considerably  prolonged,  I  pro- 
ceeded to  constmct  the  pitch  polisher.    I  had  a  die 
made  as  recommended  by  Mr.  Parkias,  which  would 
impress  eleven  grooves  each  way  on  the  pitch.    Bnt  in 
impressing  the  grooves  I  obtained  an  impression  of  the 
air-holesinaddition.   This  appeared  to  be  unavoidable. 
However,  I  cat  off  the  projections  as  neatlraa  I  was  able, 
and  passed  on  to  the  moulding  of  the  pitch  to  the  mirror, 
which  after  some  trouble  I  accomplished,  warming  the 
pitch  by  the  heat  from  a  fire.  Br  the  time  this  was  done 
some  of  the  grooves  were  almost  invisible.    I  then 
widamd  the  grooves  with  a  chisel  (and  I  will  here 
whisper  to  Mr.  Pnrkiss  that  I  chopped  off  several  of 
';.     the  facets).    The  next  operation  was  polishing.    This 
•as  now  H  moment  of  auxietr.    I  applied  the  rouge, 
and  is  one  minuto  I  obtained  what  I  failed  to  obtain 
ouai»»»ioo8  occasion  in  ISO  hours — a  polish.     Bat 
the  polish  could  only  bo  observed  round  the  edge.  The 
specnlam  worked  somewhat  stiffly,  bnt  I  continued 
oatil  it  began  to  revolve  the  reverse  way  to  that  of  the 
tool.    I  thought  there  was  something  wrong  then,  and 
remonlded  the  pitch  and  cut  the  facets  smaller,  hoping 
'        thereby  to  rectily  this  delect     But  I  could  not  do  it. 
.      The  speculum  persisted  in  revolving  the  reverse  w-iv 
to  that  desired.    I  continued  polishing,  and  in  10  or 
U  hours  the  glass  was  polished  all  over.    I  bcliere  this 
would  have  been  done  in  about  three  hours  if  1  had 
obtained  rouge  of  good  quality.    It  was  only  bv  nsing 
the  ronge  over  and  over  again  that  I  could  advance 
with  the  poUshing,  avoiding  adding  frosh. 

I  now  come  to  the  process  of  silvering,  which  I  have 
been  nnable  to  do  in  a  satisfactory  manner,  and  should 
be  gratefolit  Mr.  Pnrkiss  can  awist  me  in  this  matter, 
isaprelinunary  experiment  I  sUvered  a  Cin.  specnlnm, 
and  that  was  everything  that  could  be  desired ;  the 
silver  adhered  tenacionsly  to  the  glass,  and  wonld  bear 
poUtUlig  perfectly  well.  With  exactly  the  same 
SMItiani  I  could  not  obtain  an  adhesive  deposit  on  my 
1 1 1  ipecuhus.    Nor  have  I  bean  able  to  produce  a  silvn 


snrfsee  that  will  bear  washing  after  the  deposit  is 
effected.  I  have  manipulated  principally  with  the 
tartrate  ot  soda  prooess,  requiring  heat  and  sunlight 
combined.  I  have  tried  this  process,  with  and 
without  simlight,  with  and  without  heat,  and  with 
weak  and  strong  solutions.  Lastly,  I  tried  Brown- 
ing's formula,  as  given  in  his  "  Plea  for  Bsfleeton," 
and  allowed  the  specnlnm  to  rest  in  tlie  solution 
8i  hours.  The  result,  to  my  surprise,  was  a  bright 
deposit  of  silver,  only  a  portion  of  the  surface  being 
slightly  oloaded  with  a  blniah  film,  which  I  thought 
would  instantly  disappear  on  the  appUoation  of  a 
little  rouge.  I  was  extremely  careful  in  washing  the 
silvered  surface,  pouring  the  water  on  from  a  cup — ^yet 
a  portion  of  the  surface  was  torn.  I  used  hard  water 
in  washing,  as  I  did  on  the  other  occasions,  and 
distilled  water  for  the  solutions.  The  water  was  of 
the  same  temperatnre  as  the  specnlnm.  After  I  had 
been  pouring  for  a  few  minutes  a  portion  of  the  silver 
surface  began  to  assume  a  dull  appearance.  On  close 
examination  this  proved  to  he  dusters  of  small  blisters. 
(I  should  be  glad  to  hear  the  explanation  of  this 
phenomenon.)  Though  the  blisters  flattened  as  drying 
took  place,  they  left  their  outlines :  but,  on  the  whole, 
there  is  a  capital  polish,  though  I  have  administered  no 
rubbing  whatever  ;  indeed,  to  do  so  would  be  to  rub  the 
silver  off  altogether.  I  want  a  surface  that  will  bear 
polishing  when  tarnished,  and  should  be  rejoiced  to 
hear  of  a  certain  process,  or  of  Mr.  Purldss's  method 
of  procedure.  I  cleaned  the  speculum  before  immers- 
ing in  the  silvering  solution  with  whiting,  then  with 
strong  mtrio  acid,  washed  well  with  common  water, 
then  vrith  distilled  water,  and  finally  with  alcohol,  and 
immersed  the  speculum  wet  with  the  alcohel.  I  have 
frequently  obtained  a  deposit  that  wonld  adhere  well  in 
patches,  and  in  one  instance  at  least,  towards  the  edge 
of  the  speculum,  I  obtained  a  ring  about  ^th  of  an  inch 
wide,  that  I  eould  not  rub  off  with  my  fingers,  even 
when  wet.    I  am  qnite  unable  to  account  for  this. 

I  should  Uke  to  know  what  I  ought  to  be  able  to 
accomplish  with  my  speculum,  supposing  it  to  be  a 
good  one;  it  is  llj|in.  in  diameter,  and  18ft.  focus. 
Will  Mr.  Purkiss  bo  kind  enough  to  tell  me  ?  I  wish 
to  test  with  terrestrial  objects,  that  method  being  most 
convenient  to  me  at  present.  I  can  command  space  of 
about  a  mile,  and  at  that  distauce  the  objects  may  be 
buildings,  a  turret  clock,  or  human  beings.  I  did  not 
construct  the  testing  rod  described  by  Mr.  Porkiss  for 
ascertaining  the  figure  of  the  speculum,  or  I  might 
perhaps  have  known  what  figure  I  had  obtained  with 
little  tronble.  I  have  never  had  the  pleasure  of  look- 
ing through  a  good  telescope  of  large  diameter,  but  as 
far  as  1  can  judge  1  have  reason  to  be  satisfied  with 
mine.  I  by  no  means  regret  the  tronble  I  have  bestowed 
on  it.  1  can  use  the  whole  diameter  of  the  specolom, 
even  with  what  I  believe  to  be  a  high  power,  on  ter- 
restrial objects.  I  have  temporarily  mounted  it  in 
the  Herschelian  form  (aiirial).  Mr.  Purkiss  questioned 
the  advisability  of  my  making  u  speculum  of  such  a 
long  focus ;  hut  I  may  mention  that  I  can  adopt  an 
arrangement  of  my  own,  possibly  akin  to  the  pancratic 
eyepiece,  whereby  I  can  use  the  speculum  at  any  length 
within  the  focus,  and  which  is  convenient  tor  terrestrial 
purposes.  May  I  not  expect  good  resolts  in  viewing 
planets  by  nsing  a  cap  next  the  eye  with  a  vei^  small 
hole  in  it  f 

As  it  is  my  intention  to  work  another  specnlnm  of  the 
same  diameter  and  focus,  I  must  plead  this  as  my  reason 
fordetailingmy  experience,  hoping  that  Mr.  Porkiss  will 
tavonr  me  by  explaining  my  seeming  misadventures, 
and  giving  a  hint  or  two  on  those  points  be  may  think 
needful,  as  he  seems  so  well  able  to  do.  Perhaps  I  am 
the  only  one  of  "  onr  "  speculum  workers  who  has  met 
with  difficulties  in  his  labours,  as  we  hear  little  or 
nothing  about  them.  Are  there  any  who  have  begun 
and  have  given  np  in  disgust — ^banished  the  subject 
from  their  minds  for  ever  ?  Let  us  hope  not ;  Momethinff 
is  to  be  accomplished,  even  by  inexperience,  assisted 
by  "onr"  kind  contributors,  and  our  own  energy,  as 
myll]in,  mirror  proves.  J.  P. 


BPECTBtJM  ANALYSIS. 
SiB  Isaac  Nswron,  Pbof.  Bobcoe,  Mb.  Nobitaji 

LOCKTSB. 

[)te2]  Sib, — ^It  is  very  desirable  that  those  who 
assume  the  doty  of  popularizing  science  should,  in 
doing  so,  confine  themselves  to  facts  and  avoid  all  mis- 
repreosntations  and  erroneous  staCemaats.  1  regret  to 
find  that  this  is  not  always  the  ease.  In  a  course  of 
lectures  on  Spectmm  Analysis,  delivered  in  the  year 
186^,  before  the  Society  of  Apothecaries,  by  Prof. 
Roscoe,  and  pnblished  by  Ma<-millaa  *  Co.,  it  is 
stated  at  page  M,  by  way  of  s^ology  for  Sir  Isaac 
Newton  aet  having  discovered  the  spectral  lines,  that 
"  Newton  did  aot  observe  them ;  and  for  the  good 
reason  that  he  allowed  the  light  to  fall  on  the  prism  from 
a  roumt  hoU  in  the  shatter.  In  this  way  he  did  not  ob- 
tain what  is  termed  a  pure  spectrum,  but  a  series  of 
spectra,  one  overlapping  the  other,  owing  to  light 
coming  through  different  parts  of  the  round  hole.  If 
he  had  allowed  the  light  to  pass  through  a  fine  vertical 
•(■'( ;  and  if  this  slit  of  light — if  we  may  ase  snch  a 
term — had  then  fallen  on  the  prism,  plac«d  so  that  the 
edge  of  the  refracting  angle  is  parallel  to  the  slit,he  would 
have  observed  that  the  solar  spectmm  is  not  ooutinnons 
bnt  broken  up  by  permanent,dark  lines.  Dr.  WoUaston, 
making  use  of  a  fine  slit  (l-20th  of  an  inch  wide)  of 
light,  discovered  these  fixed  lines  in  the  solar  i-pectniin.*' 
Before  proceeding  to  show  the  errou^'ousuess  of  these 
statements  o(  p;o(.  Uoscoe,  it  may  be  well  to  point  ont 
similarly  err„naoas  statements  made  by  Mr.  Norman 
l^ockyer,  ij^  .  ,narae  of  lectures,  delivered  by  him  before 
the  Society    ,^rt<  ^ovi^S  the  winter  of  18S9.    In  Mr. 


Loekyer's  first  lecture,  delivered  on  the  6tb  of  December, 
1869,  and  published  in  tiie  Journal  of  tV  So«i«ly  of  ArU 
of  January  Uih,  1870,  page  168,  it  is  stated,  "  Newton 
made  a  roond  hole  ia  a  shutter  for  his  experiments ; 
but  we  now  know  he  ought  not  to  have  done  that ;  hr 
ottyht  to  )tavf  nad4  a  $IU.  But  this  did  not  come  out 
till  1812  (1803  ?)  when  Dr.  WoUaston,  by  merely  using 
a  slit  instead  of  a  ronnd  hole,  made  a  tremendous  step 
in  advance."  Other  statements  ot  the  same  import 
were  f reqaently  made  by  Mr.  Lockyer  in  his  oonrse  ot 
lectures. 

Are  these  statemsnts  of  Prof.  Itosooe  and  Mr. 
Lockyer  conformable  to  tacts  f  Did  Newton  in  his 
experiments  confine  himself  to  a  ronnd  hole  as  alleged 
by  these  tavanU  /  The  statements  not  only  are  not  oon- 
formahle  to  facts,  bat  are  directly  opposed  to  facts. 
We  have  the  refutation  of  them  in  Newton's  own  words, 
by  which  it  plainly  appears  that  he  used  in  his  experi- 
ments not  only  a  round  hole,  but  "an  oblong  slit 
l-aoth  of  an  inch  wide,"  and  also  a  triangular  hole. 
In  Newton's  "  Optics"  (edition  of  1704),  page  49,  it  is 
stated  "  Yet  instead  ot  the  circular  hole,  'tis  better  to 
substitnte  an  oblong  hole,  shaped  like  a  parallelogram, 
with  its  length  parallel  to  the  prism.  For  if  this  hole 
be  lin.  or  2in.  long,  and  but  a  1-lOth  or  l-20th  of  an 
inch  6road  or  fusrwver,  the  length  of  the  image 
(spectmm)  will  be  a«  simple  as  before,  or  simpler,  and 
the  image  will  be  much  broader,  and  therefore  more  fit 
to  have  experiments  tried  in  its  light  than  before." 
Hence  we  find  that  Newton  used  the  very  width  ot  slit 
which  Prof.  Rosooe  and  Mr.  Lockyer  assert  he  did  not 
use.  And,  further,  they  allege  that  if  he  had  used  the 
narrow  slit,  he  wonld  have  discovered  the  spectial 
lines.  He  did,  however,  use  the  naitow  slit,  bnt  did 
not  discover  the  spectral  lines. 

It  is  quite  evident  that  if  Prof.  Boscoe  and  Hr. 
Lockyer  had  read  Newton's  "Optics,"  thay  wonld 
scarcely  have  ventured  to  mue  such  palpably 
erroneous  statements.  Indeed,  if  they  had  even  read 
more  recent  works  on  optics,  such  as  "  Priestley  on 
Light,  Vision,  and  Colour,"  and  the  "  Treatise  on 
Optics  "  pnblished  by  the  Society  for  the  Diffnsioa  of 
Useful  Knowledge,  they  would  have  found  that  Newton, 
in  his  optical  experiments,  v»ed  the  narrow  flit,  which 
they  allege  ha  did  not  use. 

'Thronghoat  the  wh'ole  of  Mr.  Loekyer's  first  lectnre, 
several  very  erroneous  and  inaecnrate  statements  are 
made.  For  instance,  ia  the  Journal  of  tht  Socittf  of 
ArU,  for  January  litb,  1870,  page  166,  he  states,  "  Yon 
see,  therefore,  that  onr  qiectroscope  depends  first  of  all 
on  Newton's  discovery  of  the  prism  m  16TS."  |Mr. 
Lockyer  ooght  to  know  better.  He  might  have  known 
that  the  prism  had  been  used  in  optical  experiments 
by  the  Italian  philosopher,  Orimaldi,  long  before  the 
time  of  Newton's  optical  experiments.  This  is  evident 
from  Newton's  "  Treatise  on  Optics "  (edition  1704, 
page  S8),  where  Qrimaldi's  experiments  are  specifically 
referred  to  by  Newton  himself.  Hence  the  prism  was 
not  discovered  by  Newton  as  alleged  by  Mr.  Lockyer. 
Dr.  Priestley  states  in  "  Light,  Vision,  and  Colour," 
that  Orimaldi  perceived  that  when  a  beam  of  the  sun's 
light  was  trajuoaitted  through  a  prism,  instead  of 
coming  oot  ronnd  as  it  entered,  it  made  a  very  con- 
siderable oblong  image  (spectmm)  of  the  sun  on  the 
opposite  wall,  by  which  he  proved  that  eokmrs  are  pro- 
duced  by  the  refraction  of  hght  without  any  reflection ; 
and,  further,  that  OrimaUu'e  "  Treatise  on  Optics," 
giving  a  detailed  account  of  his  experiments,  was  pub- 
lished before  Newton  commenced  his  optical  experi- 
ments. E.  NOOXHT. 


MR.  DAVIS'S  ARTICLES  ON  CHEMISTRY. 

[368]     Sib, — Will  yoo  allow  me  in  all  kindness  to 

0  ffer  a  suggestion  to  Mr.  Geo.  E.  Davis,  the  writer  of 
the  chapters  on  "  Chemistry,"  In  the  Muchaxic  ?  I 
am  afraid  he  haa  mistaken  the  class  of  readers  for 
whom  he  is  writing.  He  promised  at  the  outset  that 
the  dusters  should  be  of  a  thoroughly  uaetical  nature, 
and  at  once  be  plonges  into  theory.  Under  the  head 
of  "  Atomic  Weights,"  why  not  have  given  the  method 
of  finding  them  from  the  specific  heats  of  the  metals 
referred  to — lithium  as  unity, — and  the  real  method  of 
finding  the  exceptions,  such  as  carbon.  Instead  of  say- 
ing "  It  has  been  found  by  experiment,"  give  the  experi- 
ment in  fuU  and  simple  iangnage,  and  in  giving  typical 
examples  of  the  dasses  ot  componndbs,  take  the 
simplest  and  not  the  more  complex?  The  whole 
rftumf  on  "  Crystallography "  might  have  been  ad- 
vantageously omitted.  The  question  of  isomerism 
might  very  easily  have  been  explained  without  any  re- 
ference to  the  elaborate  memoirs  x)f  Itoscoe,  Berze- 
lius,  and  Rammdsberg  on  vanadinite,  apatite,  and 
mimetitc  ;  this  kind  of  discourse  and  reference  to 
tfatun  and  the  Chtmiral  l\'rir>,  will  only  tend 
to  disgust  and  dishearten  and  not  instmct.  One  of 
two  things  is  obvious — if  the  articles  are  intended  tor 
such  as  read  Nature  afid  the  Chtmical  Newt,  then  they 
are  snperfinous  in  the  Mechanic  ;  if,  for  more  ele- 
mentaiy  readers,  then  they  are  too  loose  and  diffnse. 

1  would  not  bare  Mr.  Davis  sacrifice  anything  ot 
scientific  Iangnage  and  aonracy  to  anything  like  a 
popular  discourse — that  would  be  going  to  the  other 
extreme.  With  every  good  feeling  let  me  adrise  Mr. 
Davis  to  take  np  definite  points  and  explain  them 
fully,  but  on  stricUy  hcientific  principles,  defining 
everything  sharply  and  accnrately,  then  his  chapters 
will  be  of  great  value  both  to  the  lone  plodding  i)i- 
dividual  and  to  the  classes  reading  "ChemistTT" 
throughout  the  country  during  the  winter.  Bnt  it  the 
teacher  has  to  warn  his  pupils  against  snch  and  such 
statement  in  the  Mechanic  it  becomes  awkward.  From 
what  I  know  of  Mr.  Daris  I  think  we  may  expect  gooi 
things  from  him,  as  his  experience  increases.  In  con- 
clusion, let  me  remind  him  and  yonr  chemical  readers,' 
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of  one  aerioiu  orenight — (he  word  radical,  thronghont 
both  cluipten  U  ip^ed  raiUlt ;  Hie  latter  would  be 
correct  enough  in  botany,  bnt  net  in  chemistry. 

Robert  E.  H.  GorFiN. 


MARANTA  AEBOWROOT,  Etc. 

[864]  Bnt, — The  representation  of  Horanta  arrow- 
root which  appeared  in  the  Enousa  Mechahio,  p.  498, 
was  drawn  from  a  sample,  given  me  by  a  microsoopist 
as  ;«nu<fM  maranta,  and  as  the  plate  was  drawn  by 
camera  Ineida  Uiere  is  no  error  I  am  convinced.  On 
taming  to  Brando's  "  Dictionary  of  Chemistry"  I  find  a 
representation  of  West  Indiui  arrowroot,  and  that 
diners  only  from  mine  in  having  the  rings  much  more 
strongly  marked;  the  shape  is  the  same.  Hassall  in  his 
"  Adalterations  Detected,"  gives  a  similar  plate.  The 
Maranta  arrowroot,  plate,  p.  498,  is  magnified  200  dia- 
meters, that  power  being  ample  to  delineate  most 
starches. 

I  enclose  a  drawing  also  magnified  200  diameters  of 


■ented  to  the  eye  is  tolerably  level,  bat  at  the  points 
marked  A  A,  there  are  eonsiderable  devations,  as  if 
tor  the  attachment  of  mnscles  ;  and  the  external 
borders  of  the  bones,  extending  from  A  to  the  extre- 
mities, are  strong,  the  maximnm  thickness  being  about 
gin.  The  bones  somewhat  resemble  in  form  the  sup- 
posed openuU  of  the  snpposititians  fish  JnhitlUht: 
They  are  not  moch  nnlike  the  maxiUm  of  Megaliclukfi 
(the  Parabalratkut  of  Owen),  bat  thev  differ  from  both 
these  in  the  carve  of  the  inner  e^e,  in  the  greater 
thickness  of  the  bone,  in  the  solid  protaberanoes  near 
A  A,  and  in  the  longitudinal  striations  which  oover  the 
sarfaces  of  the  bones  in  a  manner  resembling  the 
striations  on  the  carpal  bones  of  Oynuaatkiu.  Upon 
the  slab  bearing  the  two  unknown  bones  there  are 
scales  of  MtgalUhthyi  and  BJiuodoptU,  bnt  to  neither 
of  these  fish  can  the  remains  be  ascribed. 

1  forward  this  commnnioatlon  in  order  that  any  coal 
measure  paleontologist  who  peruses  yonr  periodical 
may  be  enabled  to  compare  the  specimen  with  the 
fossils  in  his  possession. 

T.  P.  BxBKAS,  F.G.S. 


SQUABING  THE  CIRCLE. 

[8861  Sib, — In  the  eorrespondenoe  on  the 
"  Rectification  of  the  Circle,"  allusion  is  made 
to  the  ratio  33-7,  which,  like  8-1416,  I  suppose 
is  the  result  of  a  prooess  of  approximation,  and 
I  would,  therefore,  wish  to  ask : — 

1.  Would  the  resnlt  of  any  geomatrical  de- 
monstration be  objected  (o  limply  becanse  it  did 
not  exactly  agree  with  the  latter,  lo  universally 
recognized  as  trne  viz.,  81416 1 

3.  Has  any  one  ever  attempted  to  snbject  the 
^  excess  of  the  square  over  the  circle  to  a  similar 
process  of  approximation,  and  if  so,  with  what 
results  r 

Hy  reason  for  patting  such  qaestions  is,  be- 
cause I  have  a  method  of  solving  the  problem 
geometrically,  but  the  result  is  in  excess  of  8-1416 
and  less  than  22-7,  and  if  the  answer  was  favour- 
able I  might  be  induced  to  publish  it,  as  I  feel 
convineed  it  is  the  true  geometrical  ratio.  It 
would,  though,  put  me  to  a  little  trouble  to 
reduce  to  a  system,  te.  O.  B. 


ntlS  DIAPHRAOM. 

[880]     Sm,— Three  weeks  anem  I  i 
to  queiy  No.  4493,  but  mm  tiui  leitor  has  t», 
sertedl  repeat  in  reply  to  "  XJ-atX,"  fbUhs' 
"  Iris  Diaphragm  "  dencribed  in  tlie  Kisiv, 
eke4tiT  IMeroT}/   am 
in  Ur.  Darby's  ilstrvaoesseal 
drawings  are  given  of  the    detsiila  of 
noticed  that  " FJLA.S."    (317)  deMtiMfeMk 
of  the  diaphragm,  but  I    ixxur    teU  'Ir  &■ 
figure  is  alwuut  perfect,  axxd  u*t  is  fciBa 
ravs  are  caused  when  bright  aitara  m^f 

^Ihe  instrnment  described   hy  Ur.  1^(k 
ingenious,  but  I  fear  woald  be  quite  «h^2 
nomical  work,  as  the  ijnjise    of   the 
would  probably  take  the  forxzi  of  tbe 
pentagonaL     The  principle  inwolwad  iaoi^ 
has  beisn  long  known  ;  but  T  axn  not  b«»^C 
description  of  the  adaptjttion     for    sdsiA|[y 
than   those  I    refer  to-        BXeasra.    Bsd  «a 
adopted  it  to    their  microeoope,    hot   I  ias-t 
have  superseded  its  use  by  aAothsr  nArcp 
dple    to  that   shown  in    (SSB),    and  cafcia 
The  blades     are  nnmerons,     ejsd    the    ftps  i  a 
bnt  not  so  regular  as  that    forxaed  by  iik^ 
and  would,  most  likely,  eaMm»  rmja  trio,  intm 
instead  of  clear  discs. 

The  only  disadvantage  of  isdia-raUier  is  kit 
cays  in  course  of  time,  bnt  cwi  of  csHuae  be  i^ 
required.  The  diaphragm  slsonld  never  he  aiai 
become  frozen,  and  the  more  it  is  and  the  la 
will  last.  The  full  aperture  xnmjr  be  used  <w  w 
dosed  entirely,  and  by  the  ""tfy*  iiiaiiiiirsj  I  ii 
soribed  may  be  worked  from  the  e7«  csd  ef  ths  t^ 
and  this  is  the  chief  advantage  of  tin  sppaiafaa 
A.  BBomcs,  F-Kt 

Fnlshaw,  Wilmslow. 


SCREW  PBOPELUNO. 
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a  sample  of  purs  mustard,  showing  wheat  starch  (6) ' 
and  turmeric  (a). 

Will "  J.  C."  kindly  mention  the  works,  the  plates  of 
which  I  might  possesn  or  procure,  from  which  he  states 
he  drew  his  infonniiUon  ? 

I  am  afraid  if  "  Youug  Photo  "  tries  to  precipitate 
an  ordinary  old  cyanide  plating  solution  with  common 
salt  (T.  W.  Boord's  process)  he  will  not  meet  with  much 
success,  Bodiom  chloride  will  not  predpitate  silver  in 
solution  as  the  double  cyanide. 

Hydboobn  Laitp. — "  F.BJkI.S."  can  purchase  for 
Is.  the  platinum  at  Griffin's,  to  fit  in  the  thimble- 
shaped  socket.  If  nothing  else  is  wanting,  when  the 
hydrogen  is  tamed  on  to  the  drj/  platinum  it  ought  to 
ignite. 

MtTBATB  OF  SiLVEB  (4676). — "  Paddy "  must  mix 
the  precipitate  with  oarbonatis  of  soda,  and  strongly 
heat  either  in  a  crucible  or  in  a  deep  cavihr  on  char- 
coal; the  resulting  silver  must  be  disaolvea  in  nitric 
add  and  crystallized. 

Science  akd  Art  ExAiiiirATioKB  (4699). — "Crow 
Trees  "  must  be  thoroughly  acquainted  with  the  organic 
portion  of  Fownes  and  Uiller,  and  the  contents  of 
Bunsen's  "  Gasomeby,"  Iiiebig's  "  Organic  Analysis," 
and  Ganot's  "Physics."  The  Government  examinerie- 
commends  that  tiie  raw^iiii^tA  should  digest  the  con- 
tents of  Watts's  "  Dictionary  "  in  addition. 

(4700). — Has  "  In  a  Fix "  got  any  cyanide  in  the 
water  ?  Salt  will  not  predpitate  silver  in  the  presence 
of  an  excess  of  cyanides.  Oiobok  E.  Datib. 


[867]  Sib, — ^In  one  of  your  June  No*,  a  method 
is  propounded  of  squaring  a  drde,  which  has  been 
suttdently  anatomized  and  is  dearly  wanting  in  exact- 
ness. Had  the  writer,  however,  made  the  basis  of  his 
triangular  sections  infiniUlt  tmall  it  would  have  been 
correct  theoretically,  as  the  following  calculation  may 
tend  to  prove  : — For,  let  A  B  C  be  one  of  theee  sections, 
with  base  B  C  inflnitdy  small.     The  drde  will  then  be 


made  opofAABC-l-ABC'-t-  fte.,  ad  i^finituv^. 
And  B  G  when  infinitely  small  will  there  and  then  only 
ooindde  with  a  straight  line,  also  il  A  B  C  (the  ^ 
B  A  C  being  infinitely  small  also)  will  =  a  right  i.. 

„  A  B 

Hence  — a    x  B  0  =  area  of  A  A  B  C,  and  area  of 


drde  < 


Now 


[870]     Sib,— I  hope  the  Rot.  E, 
vexed  if  I  add  to  the  names  of 
the  history  of  the  propeller,  one  w(  J 
the  rest  to  be  mentioned  amongst  Ae 
Imean  thatof  Josef  ResseI,thaiiiraEa/*'aaitawrf.a- 

Trieste.    In  his  treatise  on  lln  liitii fiiss  tarw,  at 

annexed  to  his  petition  on  SSIklienebrr,  UK  ^  ^^ 
grant  of  a  patent,  showing,  I  ^dsen,  sa  miIb  dak 
than  that  of  Captain  J.  Erieasoa,nAfadaiiBta  0 
invention  consisting  in  propelling  iinrii.  K  W  oA 
even  in  rivers,  by  means  of  a  whedw  ■^jfiigsa  o^ 
less  screw,  he  says  "  the  tronbleaoms  xam  lamA^  t* 
paddle-wheels    of  steam-boats,    and  t^  au^'J''' 
oscillation  inherent  thereto,  and  also  tfc£  esdi  a 
power  and  time  in  working  the  sane,  iahesl  n^  ^ 
contrive    an    apparatus    free  from  each   Adsrti    1 
adopted  the  theory  of  the  screw  and  gan  t^  w^  ^ 
the  vessd  the  form  of  a  screw,     .     .    .    aadl*™^» 
advisable  lo  fix  the  wheel  at  the  stsm.  since  &<^su 
water  of  the  ship  might  promote  its  action-**    V^  ^ 
above  suiBce  to  explain  the  claim  I 

A  MzHBEB  or  THE  Enolibh  Uzceakics'  Scuuiu' 
ASD  Mechakicai.  Socixtt. 


AB' 


X  B'O  -f-  ^e.adiflfiluim^. 
and  B  C  -I-  B  C  -I-    Ac.,  ad 


iil^aidtsi  >=  drcnmference. 

Red. 
••.  Area  of   cirde   ■= — 3- 


drcumference    and 


we  have  the  nsual  formula  for  area  a  =  « -^ 


3. 
SUTFOLK  AMATEUB. 


AN  UNKNOWN  COAL-HEASDBE  FOSSIL. 

[805]  Sib,— The  pages  of  Vols.  I.,  II.,  and  m.  of 
8c<<n(i/le  Opinion  contain  many  letters  and  papers 
from  my  pen  on  the  subject  of  Coal-measure 
Palnontology,  and  especially  on  that  department  of 
naUeontology  which  refers  to  fish  and  reptile  remains 
found  in  the  collieries  of  Northumberhmd. 

You  will  per- 
haps permit  me 
to  direct  the  atten- 
tion of  yonr  readers 
to  two  bones  which 
I  have  recently  ob- 
tained from  the 
Northumberland 
I A  I«>*  Main  Coal 
'stratum.  They 
are.  I  believe,  new 
to  science,  and 
whether  new  or 
not,they  are  as  yet 
uninterpreted  by 
tile  best  poheont- 
ologists  inEngland, 
sereral  of  whom  have  examined  them. 

The  forms  of  the  bones  and  the  positions  in  relatiou 
to  eadi  other  in  which  they  lie  upon  the  slab  of  shale 
to  which  they  are  attached  will  be  best  understood  by 
nteienee  to  the  annexed  outline  sketch,  which  is  one- 
halitiie  natural  size  of  the  specimens. 

The  length  of  each  bone  is  SJin.,  and  the  width  of 
•Mb  at  the  brooded  part  is  2|ia. :  the  surface  pre- 


THE  "  SUITH  "  TURN  BUCKLE. 

[868]     Sib. — ^The   diagrams    annexed   illustrate  a 
handy  and  simple  tum  buckle  easily    made  by  any 


GREENWOOD'S  FRET-SAW  MACHINE- 

[871]     Sib,— I  send  you  a  drawing,    mads  m  * 
sealeoflin.  to  the  foot,  of  my  fret-saw  madii!»,iuja 


Wo.  2 


smith.  It  is  the  invention  of  Mr.  J.  B.  Smith,  the 
foreman  of  the  smith  department  of  the  Harlem  Bail- 
way  Works  (U.S.). 

It  is  made  from  gas-pipe,  and  of  size  according  to 
the  work  required.  'The  process  is  as  follows : — One 
end  of  the  pipe  is  made  solid  for  the  thread,  while  the 
other  is  prepared  for  the  bottom  end  of  the  rod,  and 
several  holes  are  made  in  the  side  of  the  pipe  in  which 
to  insert  the  lever  for  turning  the  buckle.  Fig.  1  repre- 
sents the  outside  view  and  the  holes  for  lever ;  Fig.  3 
gives  a  sectional  new.  Compared  with  the  nsual 
buckles,  which  are  expensive,  and  require  the  band  of 
an  excellent  workman,  it  is  very  cheap,  its  cost  being 
at  least  62i  per  cent,  less  than  tiie  ordinary  method. 

Kappa. 


I  trust  may  prove  useful:— A  A  A  is  a  frame  isa^  " 
beech  wood,  with  a  bead  run  all  round  the  inaidett*- 
edge.  There  is  a  dot  in  one  of  the  apiighte  A  fo(^ 
bar  D  to  work  in.  BB  inside  frame,  with  two  inaitv 
C  C  working  through  guides  to  keep  the  frame  true;  ^ 
is  a  bar  of  beech  hmged  at  E ;  F  is  a  piece  of  iron  ^ 
lift  the  frame  np  and  down  ;  G  is  a  thnmb-aerev  D 
tighten  saw;  H,  saw ;  I  is  a  connecting  rod  frois  U> 
bar  D  in  the  crank  J.  On  the  mandrd  there  is  a  tsbk 
to  1»  the  wood  OB,  not  shown.  The  whole  is  well  pA 
togewer.  and  stained  over  the  same  as  a  new  plane.  X 
is  a  bdt  to  bolt  it  to  the  htthe-bed. 

W.  GBEEinrooo. 


DIVI8ION1PLATE. 

[373]     StB, — Tour    correspondent  "Wahsnf'hsf 
been  kind  enough  to  send  me  one  of  Mr.  BiJrar'' 
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Fig.  S. 


ACCESSORIES  TO  THE  MICROSCOPE. 


Fig.  9. 


"  Bead;  Beekonera  "  for  theaboTO.  In  return  I  vill 
enclose  in  an  envelope  for  him,  on  application  to  the 
Editor  of  the  Enolish  Mechanic,  the  nambers  of  a 
few  of  my  plates.  People  do  not  always  see  that  very 
different  numbers  may  be  desirable  according  to  pecu- 
liar requirement,  or  to  the  diameter  of  plate  to  be 
dealt  with,  or  to  the  breadth  ol  the  flat  portion  thereof 
(as  iron  pulleys  are  commonly  hollowed  towards  the 
centre  in  front),  and  that  it  requires  some  judgment  to 
select  from  a  really  large  variety  of  good  worl£ig  num- 
bers those  that  are  not  too  crowded,  or  those  that  may 
contain  the  ^eater  number  of  prime  factors,  or  those  that 
contain  decimal  nnmbers  or  multiples  of  6,  and  so 
on,  according  to  the  indiridual  requirements  of  the 
person  using  them. 

An  amateur  using  an  exeentric  chuck,  for  instance, 
may  consider  a  pattern  containing  12  circles  to  be 
rather  coarse,  uid  one  of  14  as  much  too  fine,  and 
for  his  nse  it  is  reqnisite  to  supply  a  circle  contaiuin!; 
a  multiple  of  18,  and  in  the  same  way  one  of  11, 17. 
and  19,  and  thus  it  occurs  that  on  HoltzapSel's  lathe 
yon  sometimes  find  209  and  321,  upon  which  two  un- 
happy numbers  I  let  off  a  stream  of  abuse  in  my 
answer  to  qnery  on  p.  672. 

J.  K.  P. 

ACCESSORIES  TO  THE    MICB08C0PE.— No.  H. 

LlOBT  AMD  CONDESSEBS. 

[878]  Sib,— Light.  OenUe  reader,  do  not  think  that 
1  amgoing  to  attempt  a  learned  dissertation  upon  the 
wonderful  properties  of  light,  all  I  intend  doing  is  to 
treat,  as  briefly  as  possible,  light  in  connection  with  the 
microscope.  We  may  possess  a  reiy  beautiful  instru- 
ment, hare  the  best  object  glasses,  and  splendid  speci- 
mens, but  unless  we  have  the  required  light  all  is  in 
Tain. 

LiaaT.— Daylight  and  artificial  light  are  both  requi- 
site in  studying  the  microscope.  We  presume  most  of 
oor  readers  will  hare  to  work  at  this  pleasant  subject 
when  the  labours  of  the  day  are  done  ;  so  we  will  de- 
scribe the  nse  of  artificial  light  first,  as  what  we  say 
under  this  head;  with  some  litUe  modification,  will 
ap|dy  to  daylight. 

The  first  thing  necessary  will  be  a  lamp.  Host 
opticianB  supply  a  Tery  useful  lamp  opon  a  sliding 
rod,  so  that  it  may  be  raised  or  lowered  as 
desired,  the  price  of  which  is  from  half  a  guinea 
upwards.  Ajiother  handy  and  inexpenslTe  ar. 
rsogement  is  to  have  an  ordinary  lamp,  and  a 
solid  block  of  wood,  longer  one  way  than  the  other,  so 


that  for  transmitted  light  the  lamp  may  be  placed  npon 
the  side  of  the  block,  and  for  reflected  light  upon  its 
end. 

Many  kinds  of  lamps  are  recommended  nccnrding  to 
the  fancy  of  the  microsoopist ;  but  for  ordinary  work, 
a  parafiine  lamp  with  a  good  base,  costing  from  Is.  to 
Is.  6d.,  will  answer  every  purpose.  In  tnmming  the 
wick  it  will  save  much  trouble  and  vexation  of  spirit  if 
the  comers  be  cut  round ;  and  when  it  is  lit  it  should 
not  be  turned  up  as  high  as  it  may  be  required,  until 
the  chimney  is  qnite  warm  ;  by  so  doing  many  glasses 
will  be  saved,  and  expense  spared. 

The  first  accessory  necessary  when  proceeding  with 
this  delightful  study,  will  be  a  condenser,  upon  the 
snoeessfiU  use  of  which  will  depend  the  beauty  of  the 
object  shown. 

A  simple  condennr  consists  of  a  plaao.eanTex  lens 
fitted  into  a  framework  of  brass,  which  is  attached  to  a 
steel  rod,  and  so  arranged  that  it  can  be  turned  in  any 
direction.  The  cheapest  is  the  stage  condenser,  as 
shown  at  Fig.  7 ;  perhaps  the  next  least  expensive  and 
most  useful  are  those  shown  at  Figs.  4  and  6.  Figs. 
1, 2,  and  8  are  large  stand  condensers,  and  suitable  for 
the  more  expensive  microscopes. 

The  parabolic  or  silver  side  reflector  has  a  very  use- 
ful illuminator ;  by  its  aid  some  very  beautiful  effects 
are  produced.  Professor  Smith,  of  America,  has  in- 
vented an  illuminator  for  high  powers.  It  is  so 
arranged  that  it  has  to  be  placed  immediately  above 
the  object-glass,  through  which  the  light  is  thrown  on 
to  the  object. 

It  will  be  observed  that  the  condensers  already  de- 
scribed are  for  opaque  objects  ;  tor  transparent  objects 
many  beautiful  contrivances  have  been  adapted,  and 
known  as  achromatic  condensers.  Most  of  the  best 
microscope  makers  supply  different  arrangements  with 
their  microscopes  to  effect  the  same  object,  and  it  is 
only  just  to  those  geatiemen  that  their  condensers 
should  be  made  known  to  every  scientific  man  who 
wishes  to  make  the  microscope  his  companion.  Messrs. 
Powell  i  Lealand,  Mr.  Thomas  Boss,  Messrs.  R.  ±  J. 
Beck,  Ac.,  hare  each  done  much  to  bring,  not  only  the 
optical,  but  also  the  mechanical  part  of  the  micro- 
scope, to  its  present  high  state  of  perfection. 

A  short  time  since  Mr.  James  Swift,  of  the  City- 
road,  presented  to  the  Royal  Microsoopical  Society  an 
achroQiiitio  condenser  he  had  just  completed,  which 
''**  tlta  ^vantage  of  containing  more  accessories 
than  ^  other  piece  of  apparatus,  as  Figs.  8  and  9  will 
aho»r^ 
A,  Q,^    J  combination. 


C,  sliding  frame,  with  spots  for  dark  gronnd  illomlna- 
Uon. 

D,  large  diaphragm. 

E,  rotating  cap  to  carry  test  stops. 

F,  small  diaphragm  of  apertures. 

0,  polarizing  prism. 
H,  Belenite  diaphragm. 

1,  oblique  light  shutter. 

A  description  of  this  "  accessory,"  taken  from  the 
"  Transactions  of  the  Royal  Microscopical  Society," 
was  given  in  "  H.  P.'"  "  — ♦^-.i- 1--*  — ~»».  i?  ■» 


'  article  last  week. 


F.B. 


A,  (w        ]  (jomDinauon. 

B,  rJ^O^tistment  for  focussing, 


SUMMARY    OF    OBSERVATIONS.— SPOTS   ON 
PLATO,  AUGUST,  1870. 

[374]  SiB,— The  observations  of  the  floor  of  Plata 
during  the  lunation  of  August,  1870,  were  much  more 
numerous  than  those  of  ue  two  lunations  June  and 
July  of  the  same  year,  the  number  in  June  and  July 
being  89  and  in  August  125.  These  numbers  not  only 
indi^te  that  an  improvement  in  the  state  of  our  atmo- 
sphere occurred  in  August,  but  they  afford  the  means 
of  a  very  fair  comparison  of  the  degrees  of  visibility 
of  the  spots  observed  (19) — viz.,  Nos.  1,  8,  4,  6,  6,  7,  9, 
11,  IS,  14, 16, 17, 18, 19,  22,  23,  25,  SO,  and  81.  So  far 
as  the  number  may  be  regarded  as  a  measure  of  the 
state  of  our  own  atmosphere  it  would  be  rather  better 
than  in  April  when  observations  of  17  spots  were  re- 
corded. We,  however,  meet  with  the  same  irregularity 
which  has^characterized  these  observations  throughout, 
for  the  two  sets  do  not  consist  of  the  same  spots. 
Those  common  to  the  twoiseries  are  Nos.  1,  3,  4,  5,  6, 
9, 11, 14, 16, 17,  22, 25  and  80 ;  those  seen  in  August, 
bnt  unseen  in  April,  were  Nos.  7, 18, 18,  19,  28,  and  81 ; 
while  those  seen  in  April,  but  unseen  in  August,  were 
Nos.  24,  82,  83  and  8S.  The  two  last  mentioned  series 
consist  of  spots  of  low  visibility. 

In  the  summary  for  June  and  July,  1870  (English 
Mechanic,  No.  282,  An^st  ip,  p.  S18),  allusion  is 
made  to  the  decline  of  visibility  of  spots  Nos.  4, 14, 16, 
and  6,  to  which  may  be  added  No.  9.  Of  these  Nos.  4 
and  9  have  exhibited  pretty  nearly  the  same  degrees  of 
visibility  as  they  did  m  April  and  May,  No.  4  rising  to 
1-000  and  No.  9  falling  to  -200,  the  values  in  April  and 
May  of  No.  9  being  -216,  and  of  No.  4  -978.  Ho.  6  has 
risen  from  -514  to  -BSO.  No.  14  has  not  exhibited 
similar  phenomena,  although  its  visibility  has  in- 
creased it  still  falls  short  of  that  which  it  exhibited  in 
April  and  May— viz.,  -482,  being  in  Angnst  -250,  and 
the  viaibility  of  No.  16  has  oontinned  to  decrease. 
Fixing  our  attention  on  these  five  spots  we  find  on 
examining  the  spet  ledger  that  the  deoline  of  visibility 
of  No,  4  is  most  probably  due  to  "personality  "  for 
although  the  spot  was  recorded  in  June  by  Messrs. 
Elgar  and  Oladhill,  it  was  on  Mr.  Oledhill's  returns 
for  July  that  it  was  absent,  being  reoorded  that  month 
by  every  other  observer.  The  observations  of  Nos.  5 
and  9  do  not  appear  to  be  affected  in  the  same  manner, 
being  distributed  as  usual.  Nos.  14  and  16  have 
oerttdnly  decreased,  especially  the  last,  during  the 
lunations  April  to  August,  and  although  No.  14  has 
increased  during  August  it  has  not  regained  the  degree 
of  visibility  it  exhibited  in  April  and  May.  On  the 
6th  of  August  Mr.  Elger  remarked  that  the  western 
part  of  the  floor  of  Plato  from  a  point  just  east  of  No. 
14  and  west  of  No.  16  was  of  an  even  light  colour,  and 
it  is  just  on  this  region  that  the  spots  the  visibility  of 
which  has  of  late  been  decreasing 'are  situated.  Of 
these  we  have  No.  S2,  seen  twice  only  in  the  fonr  luna- 
tions April  to  July,  on  April  13  and  May  18.  During 
the  Angnst  lunation  it  was  seen  on  four  occasions  by 
Mr.  Pratt,  who  thus  records  hif  observations : — "  Spot 
No.  22  according  to  my  own  observations  has  mani- 
fested a  remarkable  increase  of  brightness,  and  those 
parts  of  the  shaded  portions  of  the  floor  of  Pioto  which 
are  nearest  the  rim  have  come  out  more  conspicnonsly 
darker  than  the  rest  than  I  remember  te  utve  pre- 
viously noted.  The  tint  of  floor,  too,  has  progressirely 
paled.  These  three  phenomena  ma^  possib^  be  con- 
nected by  a  common  canse,  for  certainly  in  this  luna- 
tion there  is  somewhat  of  a  coincidence  amongst  them 
for  instance,  spot  No.  22  is  intensely  bright  at  the  time 
the  marginal  portions  of  the  shaded  parts  are  more 
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conafienonsly  dark  and  these  too  again  coincide  with 
the  time  when  the  general  tint  of  floor  was  at  its  yery 
darkest.  Again,  aiter  August  13  and  13,  spot  No.  ^ 
decreased  in  nlutirf  intentiity  although  I  am  not  ready 
to  hazard  the  assertion  that  it  had  on  Angnit  10  posi- 
tively declined  to  its  nsaal  intensity  as  it  was  not  seen. 
Two  similar  instances,  I  beliere,  I  bare  noted  before 
when  spot  No.  22  manifested  a  singnlar  brightness  at 
funritt.  Bnt  the  connection  between  the  risibUity  of  the 
deeper  tinted  margins  and  the  general  deepening  of 
colour  is  perhaps  closer  still,  as  both  certainly  paled 
after  August  13.  The  perplexity  seems  Is  b*  that  the 
variatianB  in  intensity  of  tlu  margins  are  rsMtn  in 
respect  of  the  general  oolewr,  and  if  differeaees  of 
angles  of  illumination  and  TisioB  do  aflaot  the  gtnettl 
tint  it  might  be  supposed  that  Uwy  would  in  the  same 
measure  affect  the  margins  and  so  produce  no  relative 
rariation  of  intensity."  On  this  point  we  may  remark 
that  the  passage  of  a  tkin  cloud  beforMlMmoon  grMtly 
iatenaiAeB  the  darker  tints.  Betamlaf  to  (ka  spots 
whieii  are  sitoated  on  the  westers  part  of  the  floor  we 
hare  No.  8<  man  oooe  only  in  the  fire  lonittiaa* 
April  (oAngnst,  on  May  18 ;  No.  18,  twioa  oaljr,  on  Ifa^ 
18  aat  August  13 ;  No.  19.  the  same ;  No.  U,  which  was 
seen  on  fourteen  occasions  in  April  and  Mar  has  been 
declining  since ;  while  No.  18,  which  is  oli*  on  the 
western  part  of  the  floor,  has  been  increasing  the  spots 
which  hare  been  most  frequently  obsen-ed  are  situated 
upon  and  near  the  central  part  of  Plato,  and  it  iH  worth 
inquiry  as  to  whether  the  localities  of  those  which  are 
most  intermittent  are  situated  in  low  portic  ns  of  the  floor. 
There  is  great  reason  to  believe  tliat  while  the  sites  of 
the  markings  are  permanent,  the  manifestations  of  the 
markings  themselves  are  variable.  There  is  another 
feature  connected  with  the  spots  which  most  nut  be 
overlooked.  The  observations  of  the  second  year  hare 
now  proceeded  snfticicntly  far  to  allow  of  the  projec- 
tion of  the  earlier  portions  of  the  curves  ;  those  of  No. 
17  and  8  form  a  group  poc^eoung  high  bat  decreasing 
risibility ;  those  of  Noa.  S,  14,  3.5  and  9  another,  the 
first  member  manifesting  a  visibility  above  its  ordinary 
value  of  about  -I>00,  the  degrees  of  the  remaining 
members  are  lower.  The  enrre  of  No.  16  is  descending 
throughout,  and  the  spot  being  in  the  ncighboorhood 
of  Nos.  18  and  19,  it  appears  as  if  it  were  undergoing 
a  similar  change  to  that  which  has  impaired  their 
risibUity,  and  which  may  be  temporary  or  permanent. 
The  spots  Nos.  30  and  81,  which  have  been  seen  as 
minute  cratertets,  have  been  increasing  in  visibility, 
not  so  mnch  perhaps  from  an  improved  state  of  the 
«arth's  atmosphere,  which  has  been  of  the  opposite 
character  daring  the  period  of  their  increase  tm  from  a 
probable  action  in  the  group  to  which  they  belong,  the 
principal  member,  No.  8,  having  also  increased  in  visi. 
bility  at  the  same  time.  Taking  into  consideration  the 
whole  of  the  phenomena  presented  between  April, 
1869,  and  August,  1870,  inclusive,  it  would  ap|ieartbat 
the  risibility  of  the  cratertets  is  not  so  intermittent  as 
that  at  the  spots,  and  both  seem  to  be  affected  by 
agencies  that  oecasioually  obscure  them,  and  in  some 
instances  render  them  invisible  for  considerable 
periods.  W.  R.  Birt. 


BICYCLE  RIDINO. 
(876)  Bib,— We  are  sorry  to  differ  with  Mr.  Rereley 
in  bis  o^nion  of  bicycle  riding.  Mr.  Beveley  states  that 
no  man  can  maka  more  than  sixty  strokes  per  miante ; 
this  we  can  prove  to  be  inoorreot.  A  mUe  has  often 
been  done  in  less  than  Ave  minntes,  bat  we  will  take 
five  minutes  for  example,  so  that  there  may  be  no 
danbt  about  it.  This  was  done  on  a  circnlor  course  of 
nine  laps  to  the  mile,  so  that  it  conld  not  hare  been  all 
down  hill.  This,  snppnsinf;  the  wheel  to  be  3ft.  in 
diameter  (whieh  is  about  the  average)  would  be  117 
strokes  per  minute,  or  about  double  what  Mr.  Reveley 
states  to  be  posasble.  We  do  not  pretend  to  say  that 
this  eonld  be  kept  up  for  any  great  length  of  time ;  but 
etill  it  is  sniBcient  to  prove  that  at  least  two  strokes  per 
seeond  can  be  attained.  We  are  sorry  to  observe  that 
Hr.  Rereley  thinks  fit  to  disbelieve  all  statements  mode 
to  the  effect  that  more  than  seven  miles  has  been  done 
in  one  hour.  We  ourselves  have  done  forty  miles  in 
live  honrs.  If  Hr.  Reveley  can  9nd  an  inoUned 
plane  forty  miles  in  length,  where  a  bi^de  will 
nin  at  that  rate  without  any  motion  of  the  rider, 
we  will  believe  that  the  jonmey  we  performed  was 
at  that  very  place. 

Two  BlOVCLK  RiDKRB. 


[876]  Sir, — I  have  been  very  mash  snrprised 
latelyon  reading  letters  written  against  the  bicycle, 
and  1  rejoice  to  see  the  sensible  answer  of  "  Senex." 
I  also  may  call  myself  an  elder ;  I  am  now  too  delicate 
and  nervous  to  attempt  horse  riding,  though  accas- 
tamed  to  it  all  my  life.  I  require  exercise,  and  with 
ray  doctor's  advice  I  tried  the  bicycle.  I  cannot  walk 
more  than  fonr  miles,  and  yet  I  hare  several  times 
enjoyed  rides  of  from  H  to  18  miles  on  my  delightful 
machine.  It  is  a  shame  for  persons,  without  any  ob- 
ject that  I  can  see,  to  try  and  prejudice  yonng  men 
against  the  most  delightful  and  heaUh-giving  evercise 
that  has  ever  been  invented.  I  can  only  hope  that  the 
writers  of  such  letters  have  either  had  bad  roads  or 
bad  machines  to  warp  their  better  jnd^nant. 

Ak   lNTtf.tD  ClIBOYHAK. 


[3773  Sir,— I  wish  to  oay  a  few  words  in  favoor  of 
bicycle  riding.  I  am  in  my  60th  year  of  age,  Sft.  6in. 
in  height,  and  weigh  more  than  12  stone.  I  learned  to 
r;  It-  a  little  last  antamn,  bat  could  not  go  more  than 
half  a  mile  before  I  mast  stop  to  take  breath,  this  I 


thought  at  the  time  wonld  prevent  me  erer  going  any 
great  distance.  But  now  to  show  tbe  advanlose  of 
bicycle  riding,  I  left  Leeds  lost  Saturday  (along  with 
■;y  two  sons,  one  17  years  and  the  other  14  years, 
aU  npon  ordinary  bicycles)  for  Southowran,  near  Hali- 
fax, opon  the  worst  road  imaginable  for  bicycle  riding 
— there  is  not  20  yards  of  level  road  in  the  whole  dis- 
tance of  16  miles  ;  this  we  travelled  against  a  strong 
vtod,  and  retamed  to  Leeds  a^ain  in  the  evening  less 
(aUgiMd  tban  I  should  have  been  with  walking  six 
milM.  Altkongh  I  am  a  year  older  since  I  learnt  to 
ride,  I  ImI  10  years  younger  in  health  and  strength. 

Javbb  Bxtth. 

[The  aboT*  Mten  are  specimens  of  Miany  others  we 
hftve  received  on  the  same  subject.  We  are  sostt  wa 
eannot  afford  space  for  thotie  written  by  O.  Nash, 
"  Motire  Power,"  "  Ajax  "  and  "  W.  T."  All  the 
writers  ar*  onaaiaoas  in  favour  of  bicycle  ridaag.— 
Ed.]  

BICTCLE  RIBINO  AND  WALKING. 


CW]  Sn,— The  remarks  of  Mr.  R.  O.  WmiiiII  ia 
yo«r  Augoot  12th  number,  do  not  fairly  represent 
whaA  can  be  done  by  erdinarr  bicycle  riders,  and  are, 
therefore,  calculated  to  mislead.  Mr.  Bennett's 
"twelve  months'  continual  practice  "  has  had  a  most 
disheartening  result,  if  it  only  enables  him  to  go  four 
miles  an  honr  for  five  honrs.  The  writer,  who  has 
never  mn  in  a  race,  and  whose  walking  powers  arc 
certainly  not  more  than  at  the  rate  of  four  miles  an 
hour,  considers  himself  an  "  ordinary  amateur 
bicycle  rider,"  and  docs  not  make  the  following  state- 
ment boastfully,  bnt  simply  as  an  instance  of  what  can 
be  done  without  training;  and  without  ovfT'eirrtion.  On 
Otli  Angust  I  started  from  Leeds  on  the  bicycle  at 
3  a.m.,  and  arrived  in  8toke-on-Trent  at  1  p.m.,  thus 
riding  a  distance  of  seventy-Uve  miles  in  eleven  honrs. 
As  to  the  use  of  bicycles  for  practical  puruaees,  1  may 
say  that  myself  and  a  friend  have  teaTMMd  on  them 
upwards  of  a  doien  times  daring  the  present  snmmer 
distances  varying  from  twenty  to  fifty  milaot  without 
any  signs  of  cxhaDotion.  I  need  scarcely  remind  your 
correspondent  that  a  U|U  w^^modo  bicyele  and  the 
knowledge  how  to  use  it  are  as  necessary  to  ensure 
success  as  moderately  strong  limbs.  W.  B. 

[The  above  letter  is  a  sample  of  a  dozen  letters  on 
the  same  subject  which  have  come  to  hand  in  answer 
to  Mr.  B.  O.  Bennett.— Ed.] 


A  BICYCLE  STEP. 


[379) 


■la, — I  send  yon  a  sketok  *t  %  simple  con- 
trivance of  nias — a  st*^  for  the  htoj-cW— «hich  wOl  be 
found  very  nsefnl  to  riders  theeffon.  I  have  been 
nsing  one  for  about  two  months,  and  can  theretate  re- 
commend it  with  every  confidence,  believing  it  to  be 
superior  to  any  patent  device  for  the  same  pnrpose.  It 
only  weighs,  when  complete,  1  )lb.,  and  being  in  one 
piece,  it  makes  no  noise  in  travelling  along  the  road. 
Any  blacksmith  can  make  one,  and  fit  it  to  the  bicycle 
for  abont  two  shillings. 

The  sketch  requires  little  explanation.  A  Jin.  nmnd 
bar  of  iron  is  bent  into  the  shape  shown ;  tbe  step,  S, 
is  about  one  foot  from  the  ground :  throngh  the  top  of 
fl  the  bar  a  fin.  pin,  P,  is  passed, 
on  which  it  should  swing,  pen- 
dnlnm  fashion.  To  fasten  it 
to  the  bicycle,  remove  the  pin 
which  carries  the  brake,  en- 
large the  hole  to  gin.,  then  in- 
sert the  pin,  P,  and  fasten  se- 
curely with  tbe  nat,  N.  This 
pin,  P,  will  then  carry  the 
brakeaswellasthestep.  When 
travelling,  the  step  is  held  np 
parallel  with  the  hind  fork  by 
means  of  a  spring  made  of  a 
piece  of  Jin.  india-mbber 
tnbing,  one  end  of  which  is 
fastened  to  the  hole,  O,  in  the 
bar,  and  the  other  to  the  top 
of  one  of  the  upright  springs  whieh  carry  the  saddle 
spring.  To  nse  the  step,  move  the  bicycle  till  the 
off  treadle  or  crank  pomts  upwards,  then  press  the 
step  down  to  the  gronnd,  place  the  foot  thereon,  and 
quietly  throw  the  other  over  the  saddle  on  to  the  off 
treadle,  press  npon  it,  and  when  the  bicycle  moves 
forward  (not  before)  remove  the  foot  off  the  step,  which 
will  then  spring  bock  and  upwards  to  its  place,  parallel 
with  the  Mnd  fork  and  quite  out  of  the  way  of  any 
obstacle.  JoUM  C.  FRiMK. 


CARBONIC  ACID  GAS  AS  A  MOTIVE  POWER. 

[8801  Sin, — The  nse  of  c«rbonic  acid  in  one  shape 
or  another  hois  often  been  sn  guested  as  a  motive  power, 
and  for  some  years  I  have  been  working  on  its  applioatian 
in  the  Uqnid  state  as  a  motive  power  for  submarine 
vessels.  Alness  now  prevents  me  oontinning  them,  and  I 
fear  I  shall  not  again  be  able  to  go  on  with  them.  May 
some  reader  of  the  Ewulibh  Mechanic  carry  ont  what  I 
am  nnable  to  do ;  but  for  a  nobler  purpose  than  that  of 
warfare — viz.,  the  lifeboat.  Anybody  will  onderstaad 
the  advantage  of  placing  in  a  lifeboat  a  means  of  pro- 
pulsion of  '.iO  to  SO  horse-power,  and  this  is  qnite  practi- 
cable by  using  carbonic  acid.  This  gas  under  a  pres. 
sore  of  abont  8001b.  per  square  inch  beeomes  a  liquid. 
This  liqnid,  the  same  as  water,  re^nires  a  certain 
amount  of  caloric  to  reconvert  it  into  gas.  If  it 
gets  this  heat. from  the  atmosphere  its  o^-aperatlan 
will  soon  become  comparatively  slow,  and  tbe  tensile 
force  of  its  vapours  low  and  mselees.    We  want,  there- 


fore, a  sonrce  of  heat,  and  that  w«  may  fmt  a* 
sea. 

Let  the  liqnid  acid  be  confined  in  %  tta6tim  ^ 
or  boiler,  aMitkeaee  mode  to  paes  (by  a  toe^^ 
throngh  aaeM  ef  eopper  piping  ca«in^  the  ^^ 
nolly.     AMw  passing  throngh  these  pipes  li(l/« 
to  the  bsfler.    It  is  evident  that    cirrnlatar  ^ 
these  pipes  it  will  absorb  heat  from  the  ni^« 
and  iiiilVtaiii  itself  at  the  same  tempcrali*  !hi 
all  that  Is  pequisite  to  fornish  a  g»a  with  s^^ 
force  of  aecne  HOOlb.  per  square  inch.      I>«^9 
carbeale  acid  be  nsed  for  this  porpoaa,  ka^ 
other  gne  vMeh  Uqnefles  nnder  preamre.    11% 
above  thoafb,  for  several  reasons. 

1.  IteoMtpnesa,  as  it  eaa  banaiafepseak 
the  ordiaaiy  fas  by  a  series  of  pomtpa,  <a>  ^ 
into  aaalhar,  saitaUe  means  being  t*kaes  a  w 
tkahMitio  developed. 

8.  Us  abeence  of  actteo  on  metaJo. 

t.  Borne  will  oall  the  high  prexsnre  to  Uim. 
an  A}eet>ao ;  but  I  nj  that  a  pressure  of  UM 
nite  oader  eontrol  witti  modem  appliances,  wiu 
lae  riaatil  eoneeientiansly  and  well   pal  ter<r- 
woaU  bo  Baeh  safer  than  many    iroo-workk  s  a 
Black  oonatqr-  ^^^  Jour 

FREK.BEED  ORGANS  r.  HASSfONIClO 

[881]  ha,— Mr.  Maeh  in  his  letter  iTto.  811.  s. 
3),  hopes  I  akail  aot  be  angry  with  him  for  hi*  Me 
of  the  harmonium  against  the  objectiotxe  raised  is  r 
note  (389).  He  writes  so  temperately  that  in  btCss. 
have  to  bespeak  his  conrteous  attention  to  tht  fad  fie 
he  merely  replies  to  my  objectiona  witbost  easesBa 
them. 

He  admits  the  first,  viz. : — the  reedlnen  of  t.>i>  st 
the  hannonioai,  only  nrgiog  that  in  this  mpeci  tumt 
harmoninms  are  aaa  quite  so  bad  as  otheiv  wkid  I 
readily  adait.  He  sars  hiaself ,  "  this  donb«l>!«  i>  cir 
okiefobjedida  to  the  harmanium."  IthooghtwlK 
and  hence  j^aaed  it  first.  Bnt  since  ha  so  »tm^ 
agrees  with  ae  on  this  snbjeet  it  seems  etrange  kt  bi 
not  concede  Mkc  peiot  without  hesitation. 

Mr.  Nosh  y^nks  my  second  objediun.  about  th#  bkk 
overpowering  the  treble,  unfair,  yet  docs  not  vrt^ 
to  reply  to  itin  a  mnch  more  nnlair  znanxier.  H««^ 
"  on  the  laige  harmuuiom  tbe  division  of  th»  d» 
into  treble  and  boss  renders  it  entirely  the  plEW'< 
own  fault  if  he  suffers  bin  right  band  to  be  oveipta 
by  his  left."  From  which  it  is  to  be  pneaa^it 
means  that  by  nsing  two  or  three  treble  etops  s^V 
one  bass  the  treble  may  be  made  predominaBi  Dw 
not  Mr.  Naah  see  tliut  his  dcfunaa  is  based  ^m 
admitting  tbe  very  indictment  I  aako  a(aii<  ^ 
harmoiuam  >  Why  is  it  that  twoor  thrwa  cc^,^r>si 
in  the  treble  requite  to  be  aeed  agahaat  ooe  at  <i  .""^ 
is  thebaas?  Is  not  this  the  hatt  Mauhtoira:  li^ 
the  bass  der<  overpower  tbe  tnble  ?  BM  nn  idpiija  ' 
the  kind  really  overromea  the  radical  defect  of  l^'o- 

auality  existiag  in  any  single  set  of  harmaniam  reidi 
I  tbrongb  the  register.  It  is  easy  to  make  op  a  ; aasHti 
of  tone  in  the  treble  by  employing  more  stops  tban  in 
the  bass,  bnt  in  that  caic  tbe  quality  ot  thr  trMr  and 
bass  are  different.     Yet  more,  as  rrgards  tke   treble 
itself,  the  objection  is  not  removed  bat  uoly  tarried  ma 
octave  or  two  octaves  higher;  the  alt>  orerpowen  thf 
trelile  and  the  tenor  overpowers  ths  slto,far  the  simple 
reason  that  every  note  down  the  Kale  U  ndat&Tnly 
more  powerful  than  the   one    above  it.    Hr.    Kaeji 
coneedes  that  the  objection  is  jnst  againsi  any  harmo- 
niom  with  a  single  set  of  reeds.    It  mast  tharvtore 
necessarily    exist     apiiust     any    larger    instrnxaent 
combining  a  number   of   such  sets  of    reeds.      Tliat 
a  good  player  on  a  large  harmonimn  with  a  nambcr 
of  stops  at   his    command  will  do  his  best  to  kide 
the   radical   delects  ot   his    instmment   and    sons- 
times    almost  sncA^eed,  is   not  to  be  denied,  bnt  in 
sach  a  ca^e  the  credit  is  entirely  the  player's.     In  the 
Mason  &    Hamlin  or^on  there  is  no  such  defect,  and 
consequently    no    such    need    for    strategic    skill  is 
manoeuvring,  every  note  in  tbe  register  being  of  e^pa^ 
power  and  volume,  and  of  a  tone  so  pnre  and  roaai 
that  comparison  is  terribly   odious,      Mr,    Hermans 
Smith,  in  his  admirable  series  of  articles  on  the  bazB*- 
ninm,  does  not  attempt  to  palliate  the  defect.    In  <k 
very   number  of   your   jonmal  which    contains   Xr 
Nash's  reply,  Mr.  Smith  says  (p.  CiO) :     "  No  do«M  • 
smoother  bass  wonld  bo  gained  and  better   balaatt' 
tone  "  (that  is,  were  reeds  employed  of  sneli  a  nv' 
wonld  necessitate  a  case  almost  as  large  an   oips 
"  for  at  present  thf  tenor  and  bait  are  «hom  of  ilui'M 
proferiioiu,  in  order  to  economize  spooe,  and  •■■ 
tbe  raughneet  andretdi»e$$  prepondfratat,  drovni^^ 
treble,  unless  great  skill  is  exercised  to  restrain  it  «&- 
in  due  bounds." 

Mr.  Nash's  answer  to  my  third  objection  respaetiat 
the  slngsishness  of  articulation  of  the  harmooiaa 
renderiiij;  it  only  adapted  for  the  slowest  of  niuie.  I 
may  dismiss  very  briedy.  He  retorts  that  he  has  both 
heard  brilliant  operatic  music  performed  and  played 
such  music  himself  npon  the  harmonium,  and  tbat 
(spenjcing  modestly  of  the  first  case  only)  it  was  a  wny 
creditable  performance.  For  my  own  part  I  hmtt 
heard  the  "Dead  March  in  Saul"  played  npon  a 
Jew's  harp,  and  /  thoagbt  it  a  "  very  creditabM  pai^ 
formaoee,"  without  believing  any  the  mora  that  the 
music  was  adafted  to  the  instrument.  Mr.  Naah  does 
not  go  so  for  as  to  say  that  brilliant  mnsie  is  adapted 
to  the  harmonium.  He  is,  1  feel  sore,  too  good  a 
mnsiman  to  assert  anything  of  the  kind,  and  too  luaest 
to  deny  that  the  harmoninm  is  not  slnggish  of  speeeh. 
I  do  not  wish  in  anywise  to  exaggerate  tbe  defects  el 
harmoninms,  hot  I  think  most  musical  people  will 
agree  with  me  that  the  three  objections  I  have  ugad 
against  then  ate  both  well-founded  and  welghfy,  and 
that  an  initmaeat  tike  tlw  Kason  *  w«««H«  organ. 
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ENGLISH  MECHANIC  AND  MIRROR  OP  SCIENCE. 


6IS 


■wliloh  is  not  reedy  in  tome,  not  oneqiiable  in  ngister, 
ami  is  insUntiuieoua  in  artionUktion,  is  a  great  mnslMl 
l»oon.  That  any  one,  once  accnstomed  to  a  Mason  A 
Hamlin,  woold  of  his  own  free  will  go  back  to  the 
li»nnotiiam,  I  cannot  belieTe.  Mr.  Nash  thinks  tiiat 
*  *  (or  certain  purposes  "  a  person  might  even  be  beguiled 
back  to  the  harmoninm.  I  confess  I  can  only  imagine 
one  soeb  purpose,  and  that  is,  by  contrast,  to  endear 
him  still  more  to  the  beauty  of  the  American  organ.  It 
is  the  old  story  o(  the  part  discords  play  in  mnaie  ; 
tbey  make  the  harmony  sweeter  and  more  preoions. 

EU8TACK  HlHTOK    JOREB. 


[883]  Sib, — I  do  not  know  on  what  footing  Mr.  E. 
H.  Jones  can  nndortake  to  decide  ex  cathedra  where  so 
nukuy  doetort  disagree  upon  the  resx>eetiTe  merits  of 
sta  bamioninm  proper  and  the  harmonimn  tB«prep«r — 
yclspt  American  organ.  It  was  an  oH  disooasion  in 
th«ae  eolomns,  Mr.  Editor,  in  the  time  of  your  prede- 
oasaor,  and  in  them  the  opinions  of  Dr.  Ussber  and  of 
Dr.  Leslie  used  to  bear  testimony  to  the  super-ex- 
cAllence  of  the  new  initmrnent ;  but  the  flood  of  light 
let  in  npon  the  snbiect,  and  the  experience  resulting 
from  many  months'  trial,  haye  vastly  modified  at  least 
onA  of  ihote  learned  doctors*  opinions.  The  other  is 
capable  of  speaking  for  himself.  In  my  humble 
opinion,  it  is  rather  unfair  to  year  space  thus  to 
resuscitate  the  ghosts  of  hosts  once  slain ;  but  at  the 
risk  of  being  tedious,  I  must  join  the  ranks  of 
your  last  eorreBpondent,  Mr.  Nash,  in  temperate 
and  faithful  defence  of  the  cause  of  barmoninms 
ctnrnt  American  organs.  Now,  I  think  that 
though  Mr.  £.  U.  Jones's  attack  upon  the  harmo. 
mum  Ia  his  strong  point,  that  his  defence  of  the  Aiaeri- 
oan  organ  is  his  wc^  side,  and  this  latter  I  will  exa- 
mine first.  As  yon  are  aware,  1  am  not  insensiUe  to, 
and  I  have  before  given  expression  to  my  appreciation 
of,  what  are  the  merits  of  the  American  organ,  and  it 
is  needbes  that  I  xhonld  repeat  here  what  I  hare 
before  written  on  the  subject,  and  which  I  find  nooaase 
to  alter.  But  what  is  it  that  Mr.  E.  H.  Jones  can  say 
ill  its  favour  ?  I  hare  read  and  re-read  his  letter  for 
the  sake  of  being  impartial,  and  if  he  Unds  my  analysii 
eorreet,  I  fear  that  if  he  has  paid  90  guineas  for  a 
Mo.  46  H-stop  Breavington  he  will  be  obliged  to  reeon- 
sider  the  meritorious  points  of  his  instrument  in  order 
to  write  of  it  in  a  more  eulogistic  strain  than  pervades 
his  first  composition.  The  total  of  what  Mr.  Jones 
can  say  in  its  (avoiur  I  will  reproduce  from  his  letter  in 
a  tew  words.  First,  be  says,  "  the  tone  is  round  and 
pure  J "  "it  is  resonant;"  "it  is  pure;  "  "it  is  pure 
and  true;"  the  intonation  is  perfect;"  "it  approaches 
the  organ  tone  in  quality."  In  additkm,  ne  claims 
that  "  the  touch  is  ud  rapid  and  aa  delicate  as  a  piano- 
forte," but  luM  no  more  eulogy  for  the  quality  of  tone, 
nor  for  the  variety  of  timbm  which  can  be  attained  by 
means  either  of  the  reeds  or  their  separate  chambers, 
or  their  reaooant  sounding-box,  or  the  exhanst  bellows 
by  which  air  is  drawn  through  them  ;  so  that  his  com- 
munication sins  more  from  faults  of  omisnon  than 
commission,  except  his  ungracionB  attack  on  the 
harmonium,  the  defence  of  which  inAtmment  is  foreign 
to  the  purpose  of  my  letter.  Now,  my  opinion  is  very 
well  mode  up  on  one  point — that  is,  that  you  can 
neither  expect  nor  produce  from  the  reeds  adopted  in 
the  American  organ  more  than  one  timhrt  or  quality  of 
tone,  and  I  gather  from  my  t^wn  oxperienoe  and  from 
your  correspondence  columns  that  the  great  desidera- 
tum in  reed  instruments  is  variety  of  (tmtrt,  or,  in 
other  words,  variety  of  voice. 

Seeing  that  every  reed  in  an  American  organ  is 
voiced  in  precisely  the  same  manner,  <.<.,  by  having  a 
little  comer  of  its  tongue  cnrlM  up,  it  is  forced  to 
speak  in  a  manner  a  little  lets  free  than  the  ordinary 
reed  of  an  harmoninm.  This  little  dispositioB  of 
tongue-tt^dnrM,  combined  vrith  dne  arrangement  of 
chamber  and  case,  gives  rite  to  that  quality  which  it 
its  speciality  ;  beyond  it  yon  cannot  go,  and  every 
freih  rank  only  being  permitted  to  speak,  in  this 
identical  manner  limits  the  capabilities  of  the  inatm- 
meut  aa  to  variety  of  voicing,  and  gives  rise  to  that  same- 
ness from  which  you  easily  escape  in  a  well-voiced 
harmonium.  The  little  meohanicsJ  appliances  of  foot 
twall  and  the  little  fan  working  as  a  tremblant  consti- 
tnte  the  only  escape  which  the  instrnmest  offers  from 
monotonous  voinn;^,  which,  in  coarse  of  time,  will 
fall  on  the  ear  of  the  beit-constitnted  musician.  A 
little  word  aa  to  the  exhanst  bellows.  Will  Mr.  Jones 
lay  that  he  ever  saw  them  in  operation — that  is,  a  pair 
of  bellowt  which,  instead  of  sending  the  air  through  the 
chambers  containing  the  re^^dn,  actnally  creates  a 
vaesnm  presumably  below  them  throngh  which  air 
nshei  from  above  ?  If  he  ever  did,  will  he  pleaoe 
describe  the  process  ?  I  am  sceptical,  and  my  reason 
fordasbting  is  that  pooitively  there  is  no  necessity  for 
the  proceta  ;  the  reed  of  the  American  organ  being  as 
euJY  blown  forward  in  the  ordinary  plan  of  any  har- 
monium as  the  common  concertina  or  harmonium  reed. 
On  this  point  I  would  beg  the  testimony  of  those 
English  makers  who  are  making  American  organs, 
notably  Messrs.  Cramer  4  Co.,  or  anv  of  your 
talented  correspondents  who  are  ou  /oil  to "  the 
mysteries  of  the  trade.  Excuse  me  enlarging,  I  was 
led  into  these  remarks  through  the  surprise  expressed 
n  Mr.  Jones  himself,  that  seeing  the  difference  between 
me  one  instrument  and  the  other  is  so  simple  that  no 
Eoglith  maker  should  have  originated  it.  In  con- 
dndonl  do  not  want  to  expatiate  on  the  merits  of  the 
bsrmoniam  per  m  except  I  have  occasion,  bat  I  resent 
Mr.  Jones's  attack  on  it  unless  he  had  more  to  say  in 
tvicmt  of  the  American  organ.  Are  we  not  all  agreed 
that  the  American  organ  is  simply  an  harmonium,  in 
*t;le,  in  reed,  in  bellows,  in  case  ?  I  do  not  despair  of 
Heingadded  to  any  harmonium  of  sufficient  size  and! 


valne  a  rank  of  reeds  of  the  quality  of  tone  of  the  "  pure 

and  true  "  description  vannted  b^  Mr.  Jones ;  but  they 
would  net  occupy  a  leading  position  in  the  instrument, 
but  be  merely  secondary,  giring  a  little  more  variety  of 
voicing  at  the  command  of  the  performer,  who  seeks  all 
torts.  Not  a  few  dislike  the  qiuUty,  considering  them 
as  emasculated  and  squealing  in  the  treble,  althongh 
tweet  enough  in  the  baas,  as  I  have  before  borne  my 
testimony.  Mabk  Ellob. 


THE  HARMONIUM. 

[888]  So,— Will  Mr.HermanB  Smith,  "  Eleve,"  the 
"  H.  B.,"  or  any  other  fellow  reader  of  the  SHausH 
Mechanic,  hdp  a  poor  man  whose  atpirations  are 
larger  than  hit  meant,  by  telling  him  what  is  the 
proper  6i2e  for  the  bellows  of  an  harmonium  which  is 
to  have  eight  sets  of  reeds  ?  Also,  how  much  larger 
they  mocit  be  if  required  to  supply  ten  seta  ?  It  is  in- 
tended to  build  the  instrument  with  two  manuals  and 
poilal?,  so  any  information  concerning  matters  of  de- 
tail will  be  very  acceptable. 

The  inquirer  would  bo  glad  to  be  advised  if  it  would 
be  preferable  to  have  two  bellows,  one  for  the  reeds 
connected  with  the  lower  row  o'f  keys,  and  the  other 
(with  expression)  for  the  reeds  connected  with  the 
opper  keys.  Also,  if  it  would  be  preferable  to  make 
the  pans  thicker  at  the  baas  end,  to  as  to  make  the 
wind  channels  longer.  Mr.  H.  Smith  says  that  a  reed 
for  16ft.  tone  having  a  wind  channel  about  half  a  yard 
long,  yields  the  best  tone,  and  poaseaaing  plenty  of  that 
cheap  article,  wood  (not  in  my  head,  I  hope),  and  as  I 
can  use  joiner's  tools  tolerably,  I  am  quite  willing  to 
make  the  pans  of  any  dimensions  which  will  produce 
the  most  pleasing  quality  of  sound.  I  do  not,  in  the 
least,  mind  the  labour  of  making  the  case  of  the  in- 
strument tall,  wide,  and  deep  enough  to  admit  as  large 
pans  and  bellows,  or  even  two  or  three  of  the  latter,  if 
preferable,  as  may  be  considered  best,  so  in  any  advice 
my  fellow  readers  may  be  kind  enough  to  give  me  they 
n^d  not  be  restricted  by  consideration  of  the  apace 
which  can  be  afforded  for  the  instrument  to  stand  in. 
lam  well  aware  that  I  propose  to  construct  what 
would  be  considered  a  large  instrument,  although  not 
"  Alexandre's  "  monster  harmonium  of  the  future,  but 
then  I  have  been  accustomed  to  play  on  a  large  organ. 
A  PooB  Oboakibt. 


HABMONnm.— REPLIES  TO  QUERIES. 

[884]  Sni, — New  anbscribers  who  are  interested  in 
the  harmonimn  would  find  their  advantage  in  purchasing 
the  back  numbers  which  contain  my  treatise.  Ques- 
tions they  have  asked,  and  many  others  which  no  doubt 
wilLarise  to  puzzle  them,  have  already  been  answered 
in  the  progressive  course  of  chapters  explaining  the 
construction  ^nd  theory  of  the  instrument.  I  made 
thift  reference  to  the  past  for  the  sake  of  those  who  do 
not  seem  to  l>e  aware  of  what  has  been  done  in  the 
direotion  in  which  they  are  seeking  information.* 

"W.  A.  8."  (4588,  page  527)  wiU  find  partlenlars 
of  sound-board  construction  in  No.  116  ;  also  details 
of  aizes  and  scales  of  channels  in  my  last  chapter,  in 
No,  284,  and  of  pallet  and  reed  apertores  in  the  forth- 
ooming  chapter. 

"  K  Young  Amateur  "  (8999,  page  987)  it  referred 
to  No.  109  for  information  concerning  the  "  Full  Organ 
Movement,"  and  its  adjustment. 

J.  T.  Hill  (4487,  page  5M)  renews  a  question 
often  asked  before,  and  which  I  have  more  than  once 
replied  to,  and  also  oommented  upon  Incidentally  in  the 
course  of  the  treatise  in  No.  188  and  others ;  Ukewise 
in  letters.  For  bis  benefit  I  repeat  the  explanation 
of  the  defect  he  mentions  as  belonging  to  his  own 
instrument.  The  slowness  of  speech  in  the  lowest 
octave  of  the  bass  may  be  caused  by  the  reeds  not  being 
properly  set  or  voiced ;  they  may  very  probably  be  set 
too  high,  and  it  is  only  when  the  force  of  the  current  of 
air  becomes  strong  that  they  are  drawn  into  move- 
ment or  vibration  ;  they  should,  therefore,  be  pressed 
lower  down  that  they  will  be  set  almost  level  with 
the  block,  the  tip  of  the  tongue  riting  perhapt  l-16in., 
but  the  exact  distance  must  be  determined  by  experi- 
ment, as  the  character  of  the  reed  decides  the  treat- 
ment it  should  receive.  If  it  is  set  too  low,  the  reed  is 
equally  liable  to  slnggithnets  of  speech,  from  an 
opposite  cause,  there  not  being  Bufficient  strength  of 
onrrent  passing  under  or  at  sides  of  the  tongue  to  draw 
the  tongue  with  it,  and  the  tongue  acts  aa  a  door 
shutting  its  own  channel.  For  this  reason  the  large 
bass  reeds  are  often  reduced  in  width  near  their  tips  to 
secure  a  constant  space  at  the  sides  for  the  passage  of 
a  current  sufficient  to  throw  the  reed  into  action. 

There  ia  another  canse  for  the  slowness  of  speech  .'  n 
bass  reeds  of  quite  a  different  character — the  shallow- 
ness of  the  body  of  air  immediately  under  the  reeds. 
The  sound-board  being  thickest  at  the  bats  end  there 
remains  but  very  little  space  between  it  and  the  valve- 
board,  in  fact,  very  often  under  strong  wind  and  ener- 
getic playing  the  reed.-;  will  strike  the  valve-board.  As 
heavy  swimmers  require  deep  water  to  swim  in,  as 
large  birds  find  dimculty  in  risinj^  nntil  they  get  a 
good  depth  of  air  under  their  wing<,  so  in  an  analogous 
mode  these  bass  reeds  need  a  hulk  of  buoyant  matter 
under  them  before  they  can  gain  their  full  swing,  they 
require  the  co-operating  elasticity  of  a  mass  of  air 
to  suBtain  and  return  the  impulses  of  vibratory  activity. 
It  is  as  hard  '"^  ^''^''  ''eeds  to  get  np  speed  in  the  open 
OS  it  it  jgr  our  legs  to  make    progress   over    loose 


*  T}i.v  -.era  were  commenced  in  94,  and  continued  in 
N'"s.9fi  „P»r«)  103, 109. 118, 118,  lit,  126, 182, 133,  180,141, 
151, 1^»8. 1  172, 180, 190,  all  of  which  are  to  be  hud  ex- 

«"'  K'  >^' 


shingle — we  want  reslitanoe  to  enable  us  to  utilize 
our  muaoular  force.  Treble  reeda  may  be  easily 
sounded  without  being  enclosed,  but  basa  reods  require 
a  body  of  air  tu  ttrlka  upon  in  order  to  render  their 
alow  stroke  effective,  else  the  air  gets  out  of  their  way 
too  soon.  On  the  other  hand  it  ia  of  the  utmost  im- 
portanca  that  the  air  should  not  suffer  great  compres- 
sion, the  reed  cannot  swing  freely  when  the  air  par- 
ticles crowd  thicUy  npon  it.  The  alow  speech  of  the 
basa  ia  chiefly  owing  to  this,  that  the  air  ia  packed 
in  a  narrow  wedge-like  space  trying  to  get  through 
the  reeds,  yet  pressed  upon  by  the  greater  volume 
rushing  from  the  wider  end  of  the  chamber,  which 
exerdaea  a  dead  lock  pressure  disabling  the  reed  from 
striking.  To  remedy  this,  to  gain  a  play  of  elaaticity 
to  aid  the  reed  to  ribration,  we  make  an  artificial  outlet 
causing  the  air  to  yield,  yet  not  allowing  it  to  eacttpe. 
Drill  two  holes  through  the  side  or  end  of  the  frame  of 
the  pan  or  sound-board,  from  2in.  to  4in.  apart,  and 
about  Jin.  diameter  or  lesa,  if  need  be,  but  near  the 
end  where  the  baaa  reeds  lie.  Over  these  holea  on  the 
outside  of  the  pan  or  aound-board  glue  a  strip  of  soft 
aouud  leather  from  6in.  to  Sin.  long,  and  2in.  or  Sin. 
wide,  ao  adjuated  that  it  shall  form  a  pouch  or  cheek. 
In  this  pouch  the  overstreas  of  wind  expands  itself,  and 
the  additional  bulk  of  air  stored  in  this  reservoir  affords 
its  aid  of  elastieify  to  return  and  sustain  the  impetus  of 
the  reed. 

In  suggesting  to  the  reader  a  reference  to  back 
numbers,  I  trust  it  will  not  be  anppoaed  that  I  am  dis- 
inclined to  the  trouble  of  replying  to  new  comers.  It  is 
a  pleatore  to  me  to  give  freely  of  whatever  knowledge 
I  poaaeas  in  the  field  in  which  I  dig  and  delve. 

Hebiumm  Smith. 


CARBONIC  ACm  GAS  AND  OXYGEN.— TO 
"  URBAN.' 

[885]  Sib,— I  am  rather  aurprised  to  find  the  state- 
ment I  made  regarding  the  effecta  of  carbonic  acid  so 
severely  criticised  by  your  learned  correspondent 
"  Urban  "  (348)  p.  692.  In  the  first  phice  I  would  in- 
form "  Urban  "  that  I  am  not  an  "  Exhibitioner  at  the 
Royal  College  of  Chemlitiy,"  us  he  has  pleased  to  term 
me,  and  if  he  looks  more  carefully  at  the  number  he 
quotes  from  he  will  see  his  mistime.  The  contempt 
with  which  '*  Urban  "  speaks  of  little  booka,  shews 
beyond,  doubt  that  he  never  stooped  to  read  anything 
so  elementary  as  to  be  contained  in  such  diminutive 
nothings.  I  did  not  profess  to  quote  the  exact  words  of 
Profeaaor  Huxley,  Dut  for  the  edification  at  yoor 
corroapondent  take  the  following  from  page  118  of 
Huxley'a  *'  little  book  "  on  Elementary  Fhyaialogy : — 
"  The  directly  poiaonoua  effect  of  carbonic  acid,  on  the 
other  hand,  haa  been  very  much  exaggerated.  A  very 
large  quantity  (10  to  15  or  20  per  cent.)  may  be  con- 
tained in  air,  without  producing  any  very  aerions 
immediate  affect,  if  the  quantity  of  oxygen  be  aimnl- 
taneontly  increased.'*  My  nae  of  the  word  proportion 
may  be  called  in  question  as  being  indefinite,  or  at  least 
to  convey  an  idea  different  to  the  quotation  made. 

"  Urban  "  seems  to  have  a  wholeaome  dislike  for  in- 
definite atatemonta,  and  thia  apeaka  well  for  his  mathe- 
matical training  ;  thia  being  tne  caae,  I  will  endeavour 
to  place  before  hijoa  in  plain  flgnrea  what  I  mean  by  in- 
creasing the  oxygen  in  a  like  proportion.  Take  for 
example  100  litres  of  common  air  at  50^  C.  and  760 
mean  preasnre  ;  thia  air  oonaists,  in  round  namberB,  of 
21  parts  by  volume  of  oxygen  to  79  parts  of  nitrogen. 
Now,  auppose  20  litres  of  this  air  to  Do  replaced  by  '20 
litres  of  carbonic  add  gas  at  the  tame  temperature  and 

21 
pressure,  then  rjrz  x  20  =  4  1-5  is  the  amount  of  oxy- 
gen replaced  by  carbonic  aeid.  To  make  good  this  loss 
of  oxygen,  we  must  remove  4  l-S  litres  of  nitrogen  from 
the  100  litres  of  mixed  gases,  and  introduce  41-5  litres 
of  oxygen.  In  this  way  we  have  mode  carbonic  acid 
take  the  place  of  an  equal  volume  of  nitrogen  in  the 
air,  and  assuming  the  non-poisonous  nature  of  carbonic 
acid  when  m  small  qnaatities,  there  does  not  seem  to 
be  any  reaaon  to  doubt  the  statement  made  by  Huxley. 
For  the  sake  of  simplicity  I  have  auppoaed  the  nitrogen 
removed,  althongh  it  may  not  be  practicable.  I  cannot 
imagine  where  "  Urban'  finds  his  thousands  per  cent, 
certainly  I  have  not  introduced  anything  of  the  kind  in 
the  foregoing  calculation;  perhaps  while  "  Urban" 
enforces  diafinlte  statements,  it  will  be  well  for  him  to 
make  his  own  a  little  less  ambiguous.  Would  "  Urban" 
be  kind  enough  to  inform  your  readers,  myself  in- 
clnded,  whether  the  experiment  has  bean  made  of 
breathing  air  in  which  the  whole  of  the  nitrogen  was 
replaced  by  carbonic  add  f  Iwonld  axpact  the  reaaU  to 
be  the  same  as  Dr.  Taylor's  case. 

Since  the  function  of  breathing  ia  in  gnat  part  the 
removal  of  esrbonie  add  and  water,  to  take  in  at  each 
inspiration  a  qaantity  of  the  gas  of  whxeh  it  is  neces- 
sary to  rid  ourselves  must  necessitate  an  enormous 
amount  of  labour  to  be  thrown  on  the  organs  con- 
nected with  this  function,  and  thonld  theta  organs 
prove  unequal  to  the  task  death  must  ensue. 

The  statement  that  4  per  cent,  of  the  gas  did  not 
produce  any  apparent  affects  on  Dr.  Smith  is  no  doubt 
true,  but  he  may  be  a  strong,  healthy  man,  and  less 
tnaceptible  than  the  majority  of  people.  The  condi- 
tion of  the  lungs  would  very  materially  affect  the  ques- 
tion, and  to  establish  a  role  on  one  individnal  example 
wenld  not,  I  think,  be  altogther  advisable. 

With  the  amUgnity  of  certain  of  Professor  Hux- 
ley's statements  I  have  not  to  deal,  bat  I  may  say 
that  few  men  have  done  to  much  to  advance  the  cause 
of  true  adenoe  aa  ha  has.  His  election  as  president  of 
the  BriUdi  AaaodatioB  shows  that  ha  has  the  esteem  of 
many  of  our  greatest  identiflc  men. 

ExmtrnomsB  at  Royal  Colleob  of  SciBXcr.. 
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BOAT  BUILDING. 

t88C]  Sib, — I  lend  .voa  a  deacription,  with  illastni- 
tions,  of  a  boat  I  made  for  rnvmlf,  which  is  both 
sirift  and  light.  It  weighs  ■earcefjr  601b.,  and  is  easily 
carried  from  the  water  to  its  house.  Proenre  two  pieces 
of  pine,  iio.  thick  by  Sin.  wide,  which,  when  joined  in 
the  middle,  make  a  keel  SOft.  in  length,  Fig.  1.  S<  t 
this  npon  its  edge,  and  for  abont  6ft.  at  each  end  round 
it  on  the  bottom.  Fig.  3,  to  fit  the  skin,  or  outside  of 
the  boat  Make  the  braces,  Fig.  8,  Jin.  thick  and  of  a 
width  abont  Itin.  in  the  widest  part,  tapering  both 
ways,  until  no  brace  is  required.  Two  braces  are  made 
different  from  these,  of  lin.  thick,  and  of  piae,  see 
Fig.  4.  The  one  nearest  the  bow,  placed  18in.  from 
the  middle  of  the  boat,  the  other  aboot  Win.  The 
depth  of  the  boat  and  of  these  braces  was  abont  6in., 
except  at  the  ends  of  the  boat,  where  they  ean  taper  to 
Sin.    The  two  braces.  Fig.  4,  measured  from  A  to  B, 
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Be  careful  in  "  toniing,"  as  yon  are  liable  to  strain 
the  boat,  to  prerent  wUeh  the  planks  were  put  in  the 
bottom,  as  well  as  to  rest  the  feet  on.  It  is  as  well  ta 
wear  loose  boots  or  shoes,  so  that  in  the  erent  of  going 
orer  you  slip  yonr  feet  out  of  your  boots,  which  are  apt 
to  stick  fast  when  placed  under  the  strap  on  the  toot 
board,  A,  Fig.  9.  The  Y  piece  abore  mentioned  should 
be  well  secured  down  to  the  waterproof  cloth.  In  fact, 
it  is  as  well  to  hare  pieces  of  wood  underneath  the 
cloth  and  fastened  through.  A  boat  of  this  descrip- 
tion will  cost  abont  £4.  AquATiccs. 


6in.,  bnt  from  A  op  to  C,  6in.  Next  procure  some  cedar 
pluik,  planed  rery  thin ;  this  cut  into  lengths  to  make 
the  planking  of  the  boat.  It  is  sometimes  bent  on 
"  whole,"  exoept  at  the  ends,  but  not  being  an  extra- 
ordinarily expert  carpenter  I  did  not  attempt  this,  which 
is  the  method  of  the  Thames  and  Tyne  boat-builders. 
Break  joints,  from  D  to  E,  Fig.  5,  two  full  lengths  on 
both  sides,  the  ends  being  pierced.  Soak  the  cedar  for 
about  an  hour,  and  in  the  mean  time  secure  the  keel 
firmly  to  some  flat  surface,  keeping  it  down  by  a  piece 
of  wood.  Fig.  6,  nailed  to  the  Boor  or  bed.  Place  the 
braces  in  the  positions  they  are  te  occupy,  and^get  two 
pieces  of  yellow  pine  about  20ft  long,  lin.  thick,  2in. 
wide,  and  tapenng  to  both  ends.  These  must  be 
rounded  for  about  half  the  breadth  on  the  outside,  and 
be  let  into  the  braces  and  firmly  secured  to  tbom  and  the 
keel,  forming  an  even  ronuded  bottom.  Now  put  on 
the  prenonsly  soaked  cedar,  bending  it  carefully  to  the 
shape,  and  fMtening  with  brass  screws  or  copper  tacks. 
CoTer  the  seams  with  thin  sheet  zinc  or  brass,  fastening 
it  with  copper  tacks  ;  and  clamp  a  piece  of  the  some 
metal  over  each  end  to  prerent  breaking  at  the  point. 

The  boat  is  now  complete  except  the  top,  the  cockpit 
B,  Fig.  5,  seat,  rowlocks  or  outriggers,  and  sculls.  On  tne 
top  of  the  braces,  all  around  the  boat  fasten  a  th  in  strip 
of  wood,  and  on  the  braces.  Fig.  4,  let  this  strip  tit  into 
the  shonlder,  A.  Then  pnt  onUke  strips  edgewise, 
from  O  to  C,  and  from  H  to  C,  gradaally  thinning  to  the 
ends,  Fig,  6.  Cover  the  whole  of  the  top  with  water- 
proof cloth  or  Unen,  tacking  it  to  those  strips  and  to 
those  round  the  edges  of  the  boat.  Cover  the  tackheads 
with  a  small  bead.  Now  the  boat  is  entireW  dosed  in. 
except  where  the  rower  is  to  be  seated.  Let  the  seat 
be  bistennd  to  the  keel,  and  to  the  sides  by  brass 
screws. 

The  cockpit  is  made  by  fitting  the  clapboards  (or 
siding)  around  the  braces,  Fig.  4.  At  the  end  towards 
the  bow  fit  two  pieces  to  run  out  about  2ft.  before 
meeting,  like  a  V,  and  at  the  stem  the  pieces  may  be 
formed  in  a  graceful  scroll ;  bnt  a  piece  about  2in. 
high  should  be  fitted  to  the  after  brace  of  the  cockpit 
to  prevent  the  water  coming  in  when  "  backing."  The 
V  piece  at  the  bow  should  be  so  fitted  as  to  form  an 
acute  angle  with  the  forepart  of  the  boat  ^^  seen  in 
Fig.  7.  The  irons,  or  ontriggers,  are  4ft  6in.  apart 
across  the  boat ;  and  at  their  ontsides,  at  bottom, 
abont  14in.  from  the  water.  The  irons  are  made  as 
showH  in  Fig.  8,  A  being  the  rowlock  with  catgut 
fastened  at  the  top  to  prerent  the  scull  coming  out 

Another  piece  of  wood,  shaped  like  Fig.  0,  about  lin. 
thick,  must  be  ont  so  as  to  fit  orer  the  keel,  and  is 
aecured  b;  aiorable  screws  through  the  clapboards  at 
the  side,  and  hj  a  little  block  of  wood  fastened  to  the 
bottom  plonk  and  the  side  of  the  keel.  This  is  the 
footboard,  and  is  made  to  shift  to  suit  the  length  of 
the  rowex^  legs.  It  is  as  well  to  fit  strips  of  sheet 
zinc  where  the  heels  come,  to  prerent  the  wearing  of 
the  plank.  The  boat  must  now  be  ramished,  the  in- 
side of  the  cockpit  as  well.  In  fact,  it  is  better  to 
ramish  Uie  whole  interior  before  putting  on  the  water- 
proof cloth.  A  pair  of  light  sculls,  well  leathered  at 
the  button,  and  a  small  cushion  staffed  with  horse- 
hair will  complete  the  equipment  I  may  as  well  men- 
tion that  there  is  no  necessity  for  the  stem  to  be  cut  to 
the  shape  represented  in  the  engraving,  and  the  ex- 
treme ends  of  the  keel  should  of  coarse  bo  berelled  off 
to  a  thin  edge.  When  goiBg  ont  tor  the  first  row,  get 
some  one  to  hold  the  boat  steady  till  yon  are  seated, 
and  with  sculls  in  position.  There  is  little  danger  of 
tipping  over  when  in  motion,  but  when  reeting  don't 
let  go  of  the  sculls,  as  by  keeping  them  under  the 
water  or  on  the  surface  you  can  balanoe  your  boat. 


WHAT  WE  OWE  TO  THE  ALCHEMISTS. 

[8t<7]  Sib, — Thelabonrsofthealchemistawerepinm- 
larly  supposed  to  be  diabolical,  and  the  popular  legend  of 
tho  D  (something)  and  Dr.  Fanstns,  is  a  not  much 
exaggerated  expodtion  of  the  light  in  which  popular 
prejudice  viewed  their  often  useful  works ;  but  in  this 
ease,  as  in  many  others,  good  came  ont  of  nppowd 
evil,  and  while  trying  to  find  the  philosopher's  stone 
(his  wooden  block  would  often  be  much  easier  to  find, 
it  being  paUnt)  the  alchemists  did  find  many 
useful  things.  I  may  espedaliy  mention  antimony, 
which  (however  injnsioua  to  monks  Paracelsus  may 
have  found  it  to  be  daring  his  experiments  on  their 
eorpore  vUi)  has  been  of  great  utility  to  us  secular  in- 
dividuals, especially thoseotnswhohavethe privilege  of 
dining  at  the  Mansion  House  with  the  Lord  Mayor,  tor 
this  indulgence  creates  a  ^eat  demand  tor  antimonial 
wine  to  counteract  the  evil  effects  of  certain  other  bad 
wines  then  and  there  taken  into  the  human  stomach. 

Another  of  the  alchemists'  discoveries,  phosphorus, 
has  (although  we  make  light  of  it)  come  into  extensive 
use  during  Uie  writer's  time.  Those  who,  like  him,  can 
remember  the  Sint  and  steel  of  old,  which,  although 
an  admitted  improvement  on  his  ancestors'  two  fire- 
stiokfi  rubbed  together,  was  what  with  knocked 
liuncUev,  blunt-edged  flints  and  damp  tinder — one  of  the 
tonusuti  of  this  life  is  the  cold  dark  winter  mornings, 
— I  say  they  will  bless  the  discoverer  of  the  fact  that 
much  more  liyAC  is  to  be  got  ont  of  our  bones  than 
some  of  oar  brains  are  able  to  }-ieId.  Phosphorus  has 
an  o-il  reputation  for  poisoning  those  who  work  it  but 
here  Alchemy's  legitimate  daughter.  Chemistry,  steps 
in  and  produces  the  perfect  cure,  or  rather  preventa- 
tive, in  the  form  of  amorphous  phosphorus,  which 
surpasses  poor  human  intelligence,  inasmuch  a%  it 
affords  "  instantaneous  light "  (more  than  human  in- 
telligence often  can  do)  without  injury  to  health  or 
danger  to  property  by  accidental  fire,  fordo  not  all  its 
matches  "  light  only  on  the  box  "  1 

Much  as  I  am  apposed  to  excessive  goremmental  in- 
terference with  what  is  termed  the  liberty  of  the  snb- 
ject— a  thing  which  often  subjects  other  subjects  to 
great  liberties — when  I  consider  how  detrimental  to 
health,  and  how  incendiarily  dangerous  ordinary 
phosphorus  matches  ore,  I  really  think  any  govern- 
ment deserving  the  name  of  paternal  would  be  justi- 
fied in  restricting  the  liberty  of  mischief  in  its  anbiects, 
so  far  as  to  prohibit  their  production.  This  would,  by 
the  mere  sanng  of  the  present  loss  of  property  by  fire, 
be  a  pecuniary  gain  to  us,  not  to  mention  the  saving 
of  life  which  would  result.  Perhaps  it  is  ^uite  useless 
to  advert  to  saving  lite,  tor  it  is  quite  obvious  that  so 
long  as  C/irw/tnn  peoples  go  to  war  with  each  other,  any 
argumeut  in  favour  of  saving  life  would  be  quite  lost 
on  them,  unless  it  took  the  form  of  saving  the  lives  of 
their  own  military  men  to  kill  others  ;  it  might,  how- 
ever, have  some  inflneuce  on  a  neutral  Briton  like  the 
writer,  who  don't  want  to  kill  anybody,  and  who  also, 
having  an  eye  to  the  main  chance,  might  appreciate 
that  redaction  of  the  premiums  on  bis  flre  insurance 
which  would  result  "niis  argument  oomes  home  to  his 
feelings — I  mean  his  breeches'  pocket — but  it's  all  the 
aame. 

An  exceedingly  interesting  and  inntmctive  history  of 
the  various  useful  things  discovered  by  those  much- 
abnaed  and  misunderstood  philosopliers,  the  alche- 
mists, might  be  written  to  advantage,  and  I  do  hope, 
even  it  yon,  Mr.  Editor,  cannot  at  present  afford  space 
tor  tliis  history,  that  when  the  Enolish  Mechanic 
is  enlarged  eight  pages  (the  doing  of  which  is  now  a 
matter  entirely  in  the  hands  of  its  readers),  some  one 
of  my  fellow  correspondents,  more  fit  than  myaelt, 
will  be  found  both  able  and  willing  to  write  it  tor  the 
edification  of  his  fellow  readers, — may  I  add,  also,  for 
the  edification  of  the  readers  of  some  other  journals, 
which  have  occasionally  been  known  to  borrow  the 
matter  of  tho  Enolibr  Mecha!<IC,  sometimes  with, 
ottener  viOwut,  acknowledgmeut.  Perhupn,  like  the 
American  n-pnblishera  of  English  literature,  they 
forgot,  or  considered  quite  obsolete,  that  old-fashioned 
commandment,  "  Thou  shalt  not  steal." 

Tu£  Habuohiocs  Blacksmith. 


rods,  whose  weight  is  tar  gtamtm  tbas  s  tat 
genuine  Buspension  wheel,  to  cairy  a  da^d 
perhaps  I  may  be  mistaken  in  classivn  ^  vfl 
sion  wheels  proper,  for  Mr.  Tydeman  my%aa 
**  quite  slack." 

On  referring  to  my  former  cominniYirtiM  < 
seen  that  1  expreeaed  no  doubt  of  th*  c 
Phantom  as  a  drivnv  wheel  for  a  li^itlj-l 
Sooth  to  say,  there  can   be  no  doabt  el  J 
when  we  are  told  that  it  is  of  small  <** 
with  ths  Spider,  and  that  it  hma  thirty-l 
8-lOin.  diameter.     They  mnst    ind<«d  be  i 
— unless   extremely  slack — to   trmnsmil  •« 
force  required  to  propel  a  bkyck  vtwB  ^/k 
hill.    When  it  is  considered  Uust  Smitk  mmi  !fa 
No.  S4  steel  wire  (piunotorto  gangci  has  ■ 
pitch  for  more  than  two  years,  viUi  a  <  ' 
of  86in. — which  fact  I  stata  on   the 
Chew ;  that  the  said  wire  is  only  1-fl 
is  equivalent  to  loading  the  said  ^ 
about  8001b.) ;    that  the  rods   of  tha 
are  about  2-lOin.,  i.t.,  four  times  0» 
24  wire  ;  consequently,  if  made  of  equally  fs^^ 
capable  of  supporting  aixtean  timaa  ths  ■*tmlt' 
wire  can  sustain  ;  that  there  arc  thir^-t>»  safe* 
that  at  least  ten  of  them,  fn»a  thair  atmtij^ 
position,  are  constantly  halping  to  atfpaii  thi « 
of  the  rider, — I  again  say,  when   SkD  these  haa 
taken  into  consideration,  that  I  betiare  mbj  aM» 
judge  will  admit  that  the  thirty-two  rods  ia  na  A^ 
wheal  have  a  tensile  strength  pratty 
excess  of  that  required  to  tatfttut  (I 
not  himself)  the  very  broadest  of  bieaii  < 
fact,    assnming   the    averaoa    weight 
Christians  who  ride  on  hieyclea  to  be  to 
which  is  probably  an  exceasiTe 
rods  at  least  always  in  action,  woold 
a  score  of  such  heavy-atemed  Chri^iana,  <fa>  i 
find  it  rather  ditRenlt  to  ride  tof;«thar  as  <■■ ' 
for  the  aame  reason  John  Chinamaa  gsv»  na  ht 
evacuated  his  fortiflcations,  vis.,   "  no  Sw  fus  bsb 
(Mit  place  can  be  same  time." 

The  number  and  weight  of  the  iidnf-Ua  nit  ^  * 
Phantom  wheel  being  so  en(»iuoaaly  m  <iaM  e/ 1^ 
requirement  of  any  weight  which   eairdBast^as 
bicycle,  we  have  a  perfect  right  aa|Bv*^de 
said  wheel  is  made  so  much  heaviertbBiiiseM  te 
support  that  weight    I  have  a  rery  < 
that  I  could  indicate  the  reason  ita  i 
it;  but  of  this  anon. 

In  reply  to  Mr.  Dawson,  I  never   did  as;  1 
wheels  were  not  rigid  enough  tor  driTing  h^<iii.sc*> 
whether  they  be  made  snfBciently  so  or  ask  ii  an^ 
a  question  of  the  proportion  of  the  Imigths.  tfci  &a^ 
neases,  and  let  me  add,  the  degree  of  Umamm  tes>A 
their  steel  rods  are  subjected.     The  rigiditT  d  Ae 
rods  increases,  with    increase    of    tension.  Ve  Ika 
the  more  tension  you  subject  them  to  the  smalkr  ta 
proportion  of  their  tensile  strength  which  remsias  s^ 
IS  available  for  supporting  the  weight    carried  ;  tta. 
however,  ia    of  little    importance    when,     as  is  ik> 
Phantom,  the  material  employed  is  so  grasktij  in  aaf 
of  that  required  to  sustain  the  load. 

Mr.  Tydeman  says  his  Spider  and  the  Phantom  an 
not  to  be  considered  "  one  and  tlw  aame."  tjnite  tr» 
Sharka  and  aprata  are  not  exactly  "one  and  ia 
same,"  but — I  truat  the  reader  will  not  deesi  my  ilte- 
tration  JUXj/  in  the  evil  sense — they  most  decidedly  hst* 
a  common  (piscatorial)  nature,  ao  also  have  these  tv- 
varietiea  of  the  nupewtion  wheel  a  common  natiu*. 
however  different  the  proportiona  of  the  parts  of  cset. 
Aa  intheinatanceof  tllatmenotonousm«««'eat(;>inslff- 
ment  which  ia  said  to  be  employed  in  the  rcUgiiffi 
oeremonieaot  that  little-known  South  African  tribai,tts 
Kanoodleduma,  the  difference  between  thu  Spider  ai 
the  Phantom  and  the  difference  between  the  lamg  tc» 
torn  and  the  ihort  tom-tom  are  only  differeaeeaei  Wf- 
portion,  both  tosu  are  eshenti&lly  tou-tom^  nti 
wheels  are  essentially  suspension  wheels,  nnlecs.  a 
deed,  the  excessively  thick  (and  $laek)  rods  of  tk 
Phantom  act  as  veritable  rigid  spokes  or  levers,  mai* 
some  extent  remove  it  from  the  class  of  wheels  v^ 
Bupport  their  loads  on  that  principle. 

May  I  juat  remind  Mr.  Tydeman  I  noTer  aaiatt 
that  the  employment  of  ehwtie  apokes  prevented  » 
the  driving  force  from  being  tranamitted  to  tha  IS' 
the  wheel  f    As  well  might  I  have  aaid  that     '  ~ 
weight  is  lifted  by  an  elastic  cord  the  hand 
lift  the  whole  of  that  weight.    What  I  did  nnj  m^ 
if  the  spokes  be  elastic  levers  yon  must  bentt  ft*.^ 
fore  they  can  transmit  tho  driving  force,  whida  P* 
as  tme  aa  that,  in  the  case  of  the  elastic  cord.jsW^ 
Mtreteh  it  before  it  can  lift  the  weight    I  vrith  pltMTW 
add  that  I  believe  Mr.  Tydeman'a  theory  of  the  odka- 
rubber  tire  to  be  perfectly  correct,  indeed  it  necaiB- 
risJly  follows  from  the  law  that  action  and  re-acttos  sit 
»  each  other.  Ths  Hsshoniovs  Blacusxitb. 


SUSPENSION    M'HEELS:    THE   PHANTOM  AND 
OTHERS. 

[388]  Sib, — When  adverting  to  a  detect — for  some 
purposes — common  to  all  suspension  wheels,  ^-iz,,  that 
their  naves  most  to  some  (varying)  extent  be  moved 
before  their  rima  can  he  moved,  which,  by  the  way,  is 
not  a  defect  of  much  importance  in  bicycles  and  other 
carriages  for  light  loads,  I  little  thonght  what  a  neat  of 
homete  (who  have  attempted  to  ating  me)  I  should  dis- 
turb ;  but  as  yet  my  rawer  pachydermatous  cuticle  is 
unconscious  of  their  penetration, — like  most  of  my 
fellow  Britons,  I  don't  know  when  I  am  whopped.  Let 
me  add  tliat  in  writing  about  suspenaion  wheels  gene- 
rally, and  the  Phantom  wheel  m  particular,  I  was 
actuated  by  no  hostile  feeling  towards  its  makers.  It 
may,  for  anything  to  the  contrary  I  know,  be  by  tar 
tho  beat  wheel  out,  but  it  seems  to  me  to  have  steel 


GERM  DISEASES. 

[889]  Sib,— I  am  much  pleased  with  Professor 
TyndaU's  paper  on  filtered  air  and  germ  diseases  ia 
Noa.  261,  266.  To  destroy  these  germs  and  oanse  of 
disease : — In  all  places  of  cloaenesa,  bad  smells,  or 
contagion,  aecnre  an  inlet  of  fresh  air,  and  thca 
generate  pure  nitric  fumes  from  d^  nitre  and  clean 
snlphoric  acid  aided  by  warmth.  'Theae  tames  are 
dittnaed  all  over  the  room,  and  seizing  all  the  moistore 
and  germs,  become  risible  as  a  alight  fog.  Fan  or 
blow  the  fumes  into  every  crerice  and  reoess,  and 
shake  all  clothing  and  bedding  well  in  the  fumes; 
every  fresh  article  to  be  fumed  before  giving  it  to  ths 
patient,  and  every  thing  taken  from  him  is  to  be 
famed. 

In  a  hopeless  case  ot  putrid  fever,  where  one  patient 
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^-        jost  died,  I  recommended  thii  process,  «nd  the 
— -fclinfmrr  rmrrin'^   it  throagh  moat  admirably,  and 
c:»-K:iaer  patient  began  to  mend  the  very  day  he  intro- 
«zr^3d  it  and  gradually  became  well. 
IT  >:LiB    ooonrred  soon  after  ita  promulgation  by  Dr. 

x-Kuichaal  Smith,  to  whom  the  goremment  gave 
•  ^>00  for  BO  doing.  The  doctor,  thongh  zealons  for 
•=»  -public  good,  waa  not  chemist  enough  to  see  the 
•^K-z-oUng  superiority  of  nitric  acid  fames,  tor  all  the 
r:x.^x-H  are  hortful  to  oar  longs.     The  nitric  acid  and 

K-  atmosphere  are  of  the  same  ga«ea  ;  nitrogen  4  to 
» -WK^gaa ;  the  acid  i  oxygen  to  1  nitrogen  ;  so  when 
«-».-^lj    diluted  they  are  not  hortfnl    bat  are  rather 

-  —mini    and  yet  strong  enoogh  to  destroy  all  con- 
n-ooa  matter,  and  so  render  it  safe  for  nurses  and 

«.^orS.  COBN>LID8  VABtXY. 

=».S. — If  these  matariols  were  kept  at  all  hospitals 
^axtall  parcels,  quite  ready  for  use  when  any  patient 
c-^^ed,  ne  might  be  fnmigated,  and  also  the  con- 
^auioe  well  fumed ;  this  woold  ramoTe  all  objectionB 
^liB  use  of  cabs.         ____^ 

HINTS  TO  COKBESFONDEKTS. 
tSOO]     Sib, — In  No.  281,  you  inserted  a  letter  (190; 
3  me  OS  "  Several  Matters."  Not  having  seen  any  of 
"  Harmonious  Blacksmith's  "  luonbratiou  since, 
u  stmek  me  that  I  might  have  offended  him.  I  hope 
oA.  I  wanted  to  see  him  purify  his  s^le  and  not  to  cease 
^zritiiig  altogether.    I  beg  now  to  offer  one  or  two  more 
'  axxita  to  correspondents.    Every  one,  I  should  think, 
xxvist  admire  the  orderly  manner  in  whieh  the  contents 
.  »t  the  Enoubh  MKCHAKicare  now  arranged.    I  wish 
.^  kaongh  that  correspondents  would  attend  to  the  simple  in- 
.^-kxttOtionB  yon  have  given  under  "Letters  to  the  Editor." 
.  ^onaay  "in  order  to  facilitate  refereDoeoorreepondents, 
wrlien  speaking  of  any  letter  previoasly  inserted,  will 
oblige  by  menuoningthenasttsrottheletter."  If  thismle 
°  ^wen  strictly  adhered  to  time  would  frequently  be  saved  by 
tAoae  who  wish  to  refer  to  previoasly  inserted  corre- 
spondence.    It  would  entail  little  or  no   additional 
'  Isboor  on  the  writer,  and  confer  a  favour  on  the  reader, 
There  is  another  matter  well  worth  attending  to.    As 
WL  rule  the  letters  are  answered  by  letters,  and  answers  to 
tfjneriea  appear  in  regular  order  in  their  proper  depart- 
,  xuent.    But  some  correspondents  answer  a  batch   of 

2neries  in  a  letter.  Take,  for  instance,  Geo.  £.  Davis, 
n  the  unmber  just  reoeived,  L  881,  p.  S90,  Mr.  Davis 
''  laiuwers  uo  less  than  eleven  queries.  Now  possibly 
"  laome  who  asked  the  queries  may  look  for  the  answers 
-^'  xu  their  proper  place  and  may  not  think  or  choose  to 
look  throngh  the  whole  of  Uie  correspondence  for 
sanswera.  It  is  the  same  with  several  other  corre- 
aspondents.  See  "W.  E.  D.,"  "Psi,"  and  "Urban." 
Ia  Mr.  Davis's  letter  the  names  of  the  query  with  the 
numbers  are  given.  It  is  not  so  with  our  able  corre- 
spondent "Urban,"  or  even  with  "  F.R.A.S."  These 
gentlemen  answer  queries  in  oonneotion  with  their 
pot  sciences  in  letters ;  bat  how,  let  me  ask,  can  their 
valuble  answers  be  recorded  in  an  index  ?  And  this 
ia  the  point  I  am  particularly  driving  at.  A  new  snb- 
scriber  turns  over  the  pages  of  some  back  numbers  and 
be  aeea  just  snch  a  question  aa  he  shonld  have  sent 
himself.  He  refers  to  the  eorresponding  number  under 
**  Answers  to  Queries  "  and  it  is  not  there,  and  he 
refers  to  the  index  and  there  is  no  record.  If  the 
answer  had  gone  in  according  to  the  subscribed  form 
no  diffleulty  would  have  arisen.  I  am  not  finding  fault 
— far  from  it.  Doing  the  thing  orderly  would  not 
entail  more  labour,  and  it  wonld  materially  expedite 
reference.  Let  na  all  endeavour  not  only  to  extend 
the  circulation  of  our  Ehulibh  Uxohanxc,  but  to  moke 
it  M  nsetol  aa  possible.  Suburban. 


real  or  supposed,  in  three  positions — on,  above,  and 
below.  There  are  three  styles  of  writing ;  the  leai^aer's, 
corresponding,  and  the  reporter's  ;  each  one  differing 
from  the  other.  In  addition  to  this  there  are  a  vast 
number  of  signs,  termed  grammologuesi  arbitrarily 
chosen  to  represent  words  of  freqnent  occurrence.  I 
use  the  ward  arbitrary  becanse  they  follow  no  mle, 
and  it  is  here  that  I  take  exception  to  the  title  "Phono- 
graphy." It  does  not  write  by  sound,  because  part  of  a 
word  cannot  be  the  whole  of  it.  It  depends  for  success 
on  extreme  abbreviation,  taking  care  never  to  let  one 
sign  stand  for  more  than  one  word.  What  is  not 
simple  is  not  possible.  On  this  ground  alone,  Mr. 
Oriersou,  who  ho  ably  defends  Lewis,  has  the  advantage. 
It  should  be  borne  in  mind  that  the  acquisition  of 
shorthand  depends  more  on  the  individual  than  on  the 
system.  The  late  Charles  Dickens  was  a  facile  and 
rapid  writer  of  Mason's,  better  known  as  Qumey's, 
system,  published  in  the  17th  centnry ,  and  having  little 
merit  to  recommend  it.  The  task  of  learning  the 
simplest  shorthand  is  one  of  immense  diihoulty,  and 
can  only  be  ma-stered  by  constant  and  unvarying 
practice.  For  oU  gfuoral  pnrposes  a  system  of  abre- 
viated  writing,  ba.^ud  on  the  common  letters,  combined 
with  judicious  abbreviation,  wonld  be  found  far  easier 
of  attainment,  quite  as  effective,  and  more  readable, 
because  more  familiar  to  the  bond  and  to  the  eye. 

W.  Cannabx. 
[Want    of   space  compels  ns  to  omit   letters    by 
"  Pegasus,"  Geo.  Stvdhan,  and  "  J.  H.  B.,"  on  this  tnb- 
ject.  Each  of  these  writers  answers  Mr.  Oriersou,  and 
vindicate*  Mr.  Pitman's  system.— Ed.] 


8H0BTHAND. 

[391]  Snt, — ^After  reading  the  correspondence  on 
shorthand  in  yonr  valuable  journal,  most  of  your 
readers  most  be  convinced  that  there  is  very  little,  if 
any,  difference  in  actual  praetiee  between  phonography 
and  what  Mr.  Pitman  calls  the  A  B  G  systems  of  short- 
hand. The  chief  object  of  shorthand  is  brerity,  and 
brerity  is  opposed  to  the  comet  representations  of 
sonnds.  The  word  phonography,  as  applied  to  short- 
hand, is  a  misnomer.  By  shorthand  I  mean  the  power 
to  write  as  fast  oa  we  speikk.  Mr.  Pitman  says  (page 
G91), "  In  the  use  of  the  consonants  we  are  tolerably 
consistent."  It  is  on  the  consonants  that  all  short- 
hand writers  depend.  The  vowels  are  always  omitted. 
No  one  more  strenuously  insists  on  their  omission  than 
Mr.  Pitman.  If  they  ore  omitted,  what  is  the  difference 
Iwtween  phonography  and  the  A  B  C  systems  ?  If  they 
are  introduced  and  the  systems  are  "  correctly  written," 
why  is  one  not  as  readable  as  the  other  7  It  is  the 
omission  of  the  vowels  that  gives  rise  to  the  difficnlty 
experienced  in  reading  shorthand.  In  most  of  the 
shorthand  works  published  daring  the  last  30  yevrs, 
the  authors  have  tried  to  remedy  this  defect  by  intro- 
ducing the  vowels  in  the  line  of  writing— either  written 
or  implied.  This  is  evident  in  "  Sound  Hand,"  by  O.  P. 
Renshaw ;  "  Vowel  Shorthand,"  by  J.  Rodam  Carr ; 
ThompKin's  "Phonomrfiy;"  "Stenography,"  by  A. 
Oeigar;  "Shorthand  for  Everybody,"  by  W.  M. 
William*;  "Beadable  Shorthand," by  Hurdo  Young; 
and  "  Universal  Line  Writing,"  by  A.  M.  Bell.  Some 
of  these  authors  have  been  pnonographers,  and  given 
it  up  on  acoount  of  its  complexity,  and  the  extreme 
nicety  and  precision  re<}nired  in  its  notation.  The 
care  necessary  in  writing  phonography  may  be 
imagined  when  yon  are  told  the  alphabet  contains 
forty  letters,  the  straight  lines  having  three  sixes, 
thick  and  thin ;  the  enrves  four  sixes,  tniek  and  thin. 
Hook*  of  two  sizes  to  signify  the  addition  of  I,  r,  /, 
uj  the  termination  tion  with  loojis  and  circles  of  two 
'izM  (or  •  itr,  tc.     The  system  is  written  on  a  line, 


TEA  FOR  THE  MILLION. 

[892]  Bra,— Many  of  your  subscribers  may  be  glad 
to  know  that  the  raspberry-leaf— I  mean  the  leeond 
leaf  (that  now  on  the  branches)  makes  the  finest  tea  I 
ever  tasted.  The  spring  leaves  are  too  strong.  I  have 
used  this  tea  myself  for  twelve  months  at  a  timo  with- 
out any  fault  being  found  with  it.  The  leaves,  when 
dry,  should  be  infused  just  in  the  same  manner  as 
ordinary  leaves.  The  garden  raspberry  will  do,  but  I 
prefer  the  wild  varietv,  which  is  very  plentiful  in  the 
woods  and  dingles  of  England.  Nab. 


METEORIC  STONES. 
[393]  SiE,- The  question  of  one  of  your  oorrespon- 
dents  ("  D.  W.")  as  to  the  composition  and  origin  of 
meteorites  is  the  more  interesting  from  the  knowledge 
we  now  po**ess,  throngh  the  spectroscope,  of  the  surface 
of  the  sun. 

I  have  not  had  an  opportnnity  of  examin- 
ing any  of  those  meteoric  *to%y  masses, 
containing,  as  said,  6  per  cent,  of  organic 
matter,  of  a  kind  of  blMk  mould  of  carbon, 
oxygen  and  hydrogen,  somewhat  like  peat ; 
bat  in  my  neighbourhood,  on  one  of  the 
Southdown  chaUc  hills,  the  summit  of  which 
is  capped  with  a  patch  of  plastie  clay,  the 
melallie  meteorites  are  found  almost  on 
the  snrface;  the  points  and  edges  of  the 
oryst^  being  quite  perfect.  One  of  these 
masses,  weighing  about  jib,,  enoloses  a 
portion  of  an  ediinns.  Near  this  locality 
IS  a  gravel  bed  full  of  small  fragments  of 
meteoric  iron  mnch  rolled.  Quantities  of 
this  snbstanoe  mixed  with  nickel  are  found 
in  almost  every  strata  down  to  the  lias,  if 
not  lower.  None  of  the  portions  found  in 
the  plastic  day  influence  the  magnetio 
needle. 

As  to  their  origin,  a  friend  suggested 
some  months  ago  that  these  metallic  sub- 
stances were  the  ashes  or  residuum  of  the  gas 
seen  in  combustion  around  the  sun ;  he  was 
the  first  who  propounded  this  theory.  It 
wonld  account  for  the  presence  of  these 
peculiar  masses  in  so  many  strata  of  the 
earth  ;  the  same  process  going  on  at  the 
earliest  geological  period  as  at  present,  the 

solid  mass  of  metal  falling,  according    to       ^_ 

weight,  the  shallower  or  the  deeper,  into  the  '   -^   ^ 
semi-fluid  strata.  ^_ 

Can  that  black  kind  of  mould  referred  to  above,  be, 
after  all,  the  black  oxide  of  iron  t 

Laplace's  opinion  was  that  meteoric  stones  were 
projected  from  the  moon  into  the  confines  of  the  earth's 
attnction,  and  consequently  fell  to  the  earth  and  be- 
came a  part  of  it  J.  W.  A. 

THE  SCREW  PROPELLER  AND  ITS  ACTION. 
[894]  Sib,— The  Rev.  E.  Keman  writing  in  yonr 
eolnmns  on  "  Elementary  Science,"  has  given  a 
description  of  the  screw  propeller  and  its  action,  all  of 
which  is  somewhat  loose,  bat  the  paragraph  referring 
to  "  Negative  Slip  "  is  eepecially  incorrect. 

He  says  "  Negatin  Blip  (the  italics  are  his  own)  is 
when  the  vessel  is  going  quicker  than  the  *  pitch  *  of  the 
propeller  reqnires,  i.e.,  when  the  ship  advances  at  each 
tarn  over  a  space  ffreater  than  the  piteh.  Suppose  the 
Oreat  Eaitem  to  advance  40ft.  at  each  revolution  of  the 
screw  (its  pitch  being  prerionslv  stated  at  87ft.)  this 
state  of  things  is  called  the  '  I^egative  Slip.'  "  Now 
this  explanation  is  literally  very  mirieading  and  the 
meaning  intended  to  be  conveyed  is  quite  erroneous. 

He  continue* "  And  so  far  from  being  nsefnl,  the 

propeller  is  only  retarding  the  progress.  When,  there- 
fore, '  Negativn  S^F '  ^  discovered  it  is  time  to  stop 
engines,  their  action  is  sure  waste."  Thi*  i«  worse 
than  incorreQi  it  is  utter  rubbish. 

Then  he  aS'.i^"  It  i'  erident  that  some  external 
force,  wind,  ^^Jl^t.  **■■  ^  "*''*  *"  ^°  ''"'™  J"*'  ""'^ 
for  the  shin  P^Jff^jje  propeller." 


This  also  is  qnite  wrong  bnt  it  enables  one  to  see 
that  Mr.  Kemon,  writing  on  the  snbject  not  easy  even 
to  the  professional  mind,  has  at  the  ontset  quite  mis- 
conceived the  natnre  of  the  phenomenon  he  has 
endeavoured  to  describe. 

The  somewhat  singular  result  known  as  the  Negative 
slip  of  the  screw  propeller,  is  said  to  occur  only  when 
the  excess  of  the  vessel's  speed  over  the  speed 
theoretically  due  to  it  from  the  screw  eunnot  be  accounted 
/or  by  "  winds,  currents,  &c." 

The  effect  of  stopping  the  engines  as  recommended 
by  Mr.  Keman  would  be  to  'top  the  thip  aUo,  and  this 
plainly  enongh  indicates  that  although  the  ship  is 
advancing  faster  than  the  screw  yet  this  advance  is 
cansed  by  the  engine,  although  not  directly,  in  the 
usnal  manner  by  the  rotation  of  the  screw. 

The  effect  of  a  strong  favourable  wind  on  a  screw- 
ship  would  be  to  assist  the  engines ;  and  no  doubt, 
if  the  wind  were  strong  enough  to  force  the  ship  ahead 
faster  than  the  advance  due  to  the  rotation  of  her  screw, 
the  screw  wonld  exert  a  retarding  inflnenoe.  But  it  is 
not  conceivable  how  a  eumnt  oonld  have  any  such 
effect.    Norwould  this  advance  be  luyofiM  ftiji. 

Mr.  Keman  also  mentions  a  peculiar  arrangement 
of  several  boats  driven  by  one  steamboat.  A  system 
somewhat  similar  to  thi*  was  I  know  tried  on  the 
Mersey  some  years  sinoe,  bnt  in  this  case  the  propell- 
ing barge  was  plaoed  in  front  and  [drew  the  tram  of 
barges  after  it  like  a  locomotive.  In  the  arrangement 
Mr.  Eernan  illustrates  the  propelling  barge  is  placed 
behind  and  pushes. 

There  can  be  no  question  as  to  which  is  the  better 
arrangement,  and  I  fancy  Mr.  Kernau  alludes  probably 
to  the  system  I  here  mention.  W.  H.  N. 


MEDALLION  TUBNINO. 
[S95]  Snt, — As  there  was  no  mention  in  "  The  Lathe 
and  its  Uses  "  of  medallion  turning,  and  I  see  there  have 
been  manj-  inquiries  of  late  in  yonr  paper  on  the  sub- 
ject, I  herewith  send  yon  a  photo,  of  my  little  ma- 
chine for  turning  them.  It  will  tum  one  in  20  minutes 
which  any  other  machine  will  take  4  or  6  hours  to  do. 
If  yon  think  it  would  be  a  benefit  to  your  readers,  and 
particularly  the  amateur  turners,  you  might  insert  it 
and  the  following,  so  that  any  amateur  mechanic  mar 
make  one  for  himself,  as  they  can  be  applied  to  any 
lathe  with  two  mandrels.  A  is  a  cast-iron  stand  on 
which  all  the  slides,  screws,  wheels,  pulleys,  Ac.,  are 
fixed ;  B  is  a  small  pulley  which  drives  the  wheels  C 
from  the  back,  D  are  screws  driven  by  wheels  C,  E  are 
two  slides  moved  by  screws  D  on  slide*,  E  are  three 
levers  that  tum  in  conical  centres  and  connected  as 


shown  to  give  motion  from  tracer  to  cntter,  F  and  G 
are  two  tool  boxes  for  holding  ontting  tool  and  tracing 
tool,  H  is  a  light  spring  to  keep  traces  to  medal.  Both 
mandrels  of  lathe  are  made  to  revolve  in  same  direc- 
tion and  same  speed.  An  electrotype  of  medal  ia  used 
for  tracer  to  act  on.  J.  L. 


AK  AMATEUR  MICROSCOPICAL  SOCIETY. 
[396]  Sib,— With  all  due  deference  to  "  A.  A.  F." 
(S^,  p.  692)  I  cannot  see  the  desirability  of  establishing 
another  society  when  one  already  exists  which  i«  well 
able  to  meet  the  wants  of  those  of  our  reader*  who  are 
interested  in  microscopical  science.  Within  the  last 
few  month*  frequent  mention  has  been  made  in  our 
Journal  ot  the  "Quekett  Hierosoopioal  Club,"  a  society 
that  now  numbers  500  members,  and  which,  for  the 
small  subscription  of  10s.,  offers  every  advantage  that 
one  can  desire.  If  "  A.  A.  F."  will  refer  to  Vol.  X., 
p.  341,  h0  will  get  some  insight  into  the  practical 
working  of  the  "  Amateur's  Friend ; "  or  by  applying 
toithe  secretary,  193,  Piccadilly,  ha  will  soon  leun  that 
by  enrolling  hlmsalf  as  a  member  he  will  meet  with 
every  facility  for  proaacnting  his  favourite  pursuit. 

With  reference  to  the  inqniry  of  "  E.  L.  O."  (4615) 
as  to  the  presence  of  fluorine  in  the  hnian  body, 
absence  from  home  has  prevented  me  sending  a  reply  ; 
the  matter  has,  however,  been  so  well  gone  into  by  tnree 
correspondents  in  this  week's  issue  that  it  is  tmnecea- 
sary  to  say  anything  farther  npon  the  subject. 

Beta. 
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t3971  Ba, — In  reply  to  letter  Sii,  in  last  ium  of 
Emglisb  MECiuinc,  I  dioald  like  to  remnk  that  the 
society  lately  formed  in  Mancheater,  ander  the  name 
of  "  English  Mechanics'  Scientifle  and  Mechanical 
Society,"  entertainn  the  fcatares  mentioned  in  that 
letter,  so  that  it  would  not  reqoire  a  new  tiociety  to  be 
formed.  The  object  of  this,  oar  society,  being  the  in- 
ttmetian  and  mental  recreation  of  ita  members  by  the 
reading  and  dieeoaaion  of  papers  on  Scientific, 
Mechanical,  and  Literary  snkjcctti,  aa  well  ai  for  pro- 
moting exchange  of  opinions  on  interesting  aabjeots. 
We  are  not  restricted  to  make  mechanical  inrestiga- 
tions,  a«  I  beliere  is  thought  by  many  o{  yonr  sob- 
scribers,  bnt  hare,  as  will  be  seen  from  the  aboTo 
objeota  of  the  society,  not  excluded  any  acientiflo  or 
interesting  topic  from  onr  attention ;  therefore,  I  think 
"  A.  A.  F.'s"  suggestion  for  a  separate  society  for 
microicopical  studies  needless. 

A.  Touucsvtc,  See. 


KEFLIB3  TO  QUEEIES. 

*«*  Is  their  answers,  OerrespoBdeats  are  respeettnlly 
requested  to  mention  In  esefa  instanee  the  tills  and 
number  of  the  query  asked. 


19908.] -OBADOATION  OF  A  CIRCLE.— On  a  strip 
of  copper  (tinned  iron  might  answer)  pnnch  with  a  doable- 
ended  punch  a  number  ol  holes,  one  in  excess  ut  diTislon 
wanted ;  these  must  be  punched  by  insortiug  one  end  o( 
thepunch,  which  ahouldbe  rather  larger  tbau  tho  other, 
into  the  prerioualy-punchedhole,  aud  be  in  itauie  tttralght 
line.  The  strip  being  thus  prepared,  torn  down  a  circle 
o(  board  to  the  size  round  whi«h  the  strip  wUI  go  tih'iit 
with  the  two  end  hole*  covering,  through  which  >  yia 
may  secure  tho  atrip  round  the  board,  or  the  two  end 
holes  may  be  riveted,  and  the  strip  forced  on  tight  and 
secured.  This  will  form  a  division-plate  tor  reitnired 
circle. — ScrroLK  Ajuteob. 

(3919.1— GALVANIC  BAND  (Unnoticed  Query).— I 
can  see  no  cause  of  failure  in  your  corrv^pondcnt's 
appliance  or  aianufaotnre  of  the  shore.  Ho  mUHt,' 
however,  only  expect  weak  effect.  I  did  not  notico  this 
query,  or  shoold  not  hare  sliowed  it  to  pass  au  long 
unanswered,  and  have  been  from  home. — ScrroLK 
AMAiaoa. 

[BtMe.]— OnATAMA.— Wlthont  admitting  that  Stieler, 
or  any  non-Iberian,  la  aatbosity  for  Columbian  uamea, 
1  was  certainly  surprised  at  learning  from  "J.  O."  that 
his  atlas  anywhere  reproduced  our  Gag  in  tliis  name. 
1  find  it  does  so  in  the  small-wurld  maps  nud  the  small 
South  Aaerica,  while  the  general  map  of  both  Americas 
has  the  full  syllable  Ouay,  and  the  detailed  South 
America  Mpoals  it  fouv  times,  always  (htajf.  Moreover, 
his  other  authenty  (and  that  an  Englisliaiaa),  "J.  O." 
himself  quotes  as  begianiag  the  natives'  name  with 
0«ay  ana  Wai  I  The  Qkct  is,  Ikat  lad  men  of  our  race 
diaaovend  them,  the  spellhig  would  unquestionably 
havw  b«e>  Wfvma,  Th*  doaUsd  a  would  have  insnnd 
the  trnti  agjast  belaa  oade  dactyUc— if  that  la  wtat 
-i.  a."  aaans  by  •sWm"— and  the  two  Mian  Wf 
sraald,  in  Xaglish  eyae,  hot  no  others  In  the  world,  have 
sarved  for  au  that  Ihe  Latin  races  asean  by  Oaari,  the 
O  begtanlBg  tUs  andsaoM*  ol  Spanish- American  nanes 
by  no  stitatut  right  than  in  the  Latin  forms  ol  Walter 
and  WilHam.  The  nflttee  tongues  thronghoot  both 
Americas  aboundM  in  the  syllables  we  (or  oa»in 
Jonathan)  azprea*  by  Ifii,  Who,  Wg,  and  tflkf .    These 


wrol*  (Mtm,  Bua,  Omi,  and  Hami,  tho  O 
betag  regartad  aa  a  hlM  el  apposttes  la  autter 


the  6] 
and 

of  aspirsMiMi,  Uke  the  Or»«k  'tmt ; '  bait  «aa  arth*  other 
being  otm/s  required.  In  thair  eyes,  to  nail  op  tka  u  to 
the  loUa«ti«  Istten  aa  one  syUable,  and  give  It  that 
strong  ssisimiliri  qoaUly  that  oar  Oothlo  aaeeslors 
bettor  latflBatad  by  ealarglH  It  taslo  W.  II  was  for  a 
lUw  naasiB  that  thoy  eabtq^d  i,  wiwn  It  begins  a  sylla- 
He,  lata  J ;  and  between  two  ether  vowels  doabled  H, 
as  th  to  express  that  the  ioniar  i  mmfm  Into  the 
prenoas  ■nllahlo,  while  tha  hitter  beoomee  a  sesol-eon- 
■oaaat  b<nliiiilii|||llie  uext;  and  this  V,  byloatag  its  dots 
became  y,  as  In  tnis  very  aaaai  sothait,lhoa^  neither  Is 
wrong  the  spelling  with  y  (or  i^)  is  more  proper  than  with 
a  single  i.  But  the  lact  of  our  using  single  letters  to 
express  diphthongs,  aa  in  by,  bit«,  BuUt  a  thing  undreamt 
ol  in  any  other  language  ;  and  that  we  might  have  ex- 
pressed this  syllable  by  Wy,  caa  be  no  eiousetor  corrupt- 
ing Ouoi  Into  Qui  or  Guy,  which  not  only  every  loreignei , 
bnt  nine-tenths  of  Englishmen  woold  be  led  to  sound 
like  the  llrst  syllable  of  Onldo,  Ouyon,  or  even  ol 
Ouienne  or  Oninea.  With  regard  to  climate,  nobody 
laaciea  any  country  within  10°  of  the  line,  or  oven  80^, 
is  "kealtiiy  for  Europeans,"  and  the  Cotosiol  Ctuayanas 
are  known  to  be  sigmlly  the  reverse.  It  was  worth 
noting,  therefore,  tiuit,  on  the  other  hand,  Venezuela 
has  less  ill  nanie  on  this  score,  and  contains,  perhaps, 
more  European  blood  than  any  other  iutertropioal 
country — certainly  any  under  the  10^  parslleL  A  (riend, 
moreover,  lately  went  on  loot,  alone,  and  without  a  teat, 
across  the  MO  miles  of  Oalabeso  phtins,  from  Caracas 
to  the  capital  of  Onayana;  fording  or  swimming  the 
minor  streams.  I  do  not  suppoao  any  sach  juumey 
possible  in  the  latter  province  itself,  but  shoola  like  to 
know  in  what  other  tropical  continent  the  like  has  been 
done?— £.  L.  G. 

[■4115.]- TBOPICAL  FIBRES.— I  have  just  received 
the  work  about  which  **J.  C.  P."  iminired  several  weeks 
ago — "Tropical  Fibres,  ttc,"  by  J.  O.  Squior.  I  was 
quito  astonished  in  seeing  that  this  book,  advertised 
among  "new  ones"  in  a  paper,  was  printed  inlSira;  it 
containB  only  6t  pages  ol  print  and  16  plates.  These 
partlealara  may  perhaps  serve  the  querist.— BxuiramDXN. 

[«10.]--9ION  WniTING  (Unnotloed  Quer}-).  —  If 
"  Brush  Hand  "  will  bnv  a  long  sable-haired  writing 
pencil  and  a  book  ol  onjiLniental  alphabets  aud  practise 
from  them,  noting  well  Uib  form  and  manner  of  shading 
the  letters,  I  cannot  see  hat  what  ho  may  soon  be 
master  of  tho  art  o(  sign  writing.— Blackbobh. 

[4»».)— BREWING  (Unnoticed  tjaer.v).— Ales  and 
beers  left  alone  require  a  considerable  time  to  become 
bright.    If  early  mataiity  be  required,  I  know  no  reason 


wbysuch  finings  as  Isinglass  er  whMe  of  egg  ahooM 
produce  aeldlty.  In  my  native  village  amid  the 
Ohlltem  Hills  we  never  tapped  onr  best  ales  until  they 
bad  been  brewed  eighteen  months.  Those  of  my 
friends  about  Barton-on-Trent  arrive  at  maturity  In 
as  many  weeks.  It  is  attributed  to  the  waUr,  "  Only 
fancy  it  Burgundy,  aud  tis  worth  ten  guineas  a  qnart.^' 
— Bonraca. 

[4il99.]— SILVERING  CLOCK  DIALS  (Unnoticed 
Query). — Dissolve  a  piece  o!  sQver  in  dilate  nitric  acid 

itwo  parts  acid,  one  part  water).  When  dissslved  the 
iqnid  will  be  a  blue  eolnnr  if  manufactured  silver  la 
used,  as  It  contains  copper;  now  place  In  the  solution  a 
piece  of  aiaaa  eoppor,  when  after  a  abort  time  tha  sOrer 
will  be  thrown  down  as  a  grey  powder.  When  there  is  no 
mora  deposit  allow  to  settle,  then  oaratnlly  pour  off 
the  blue  eolntiou,  and  fill  op  with  water  so  as  to  wash 
the  powder  from  the  acid,  allow  the  powder  to  settle, 
then  pour  off  as  before.  Repeat  this  two  or  three  times, 
so  as  to  wash  away  every  trace  ol  acid,  when  the  powder 
may  be  left  to  dry.  Now  mix  together  equal  parts  ol 
cream  of  tartar  and  common  salt.  Tboronahfy  clean 
the  artlele  to  be  silvered  with  fine  emery  cloth  or  paper, 
dip  a  plaee  ol  eleaa  rag  (previoa>dy  moistened  with 
water)  first  In  the  oream  of  tartar  mixture,  then  in  tbe 
silver  powder,  and  apply  to  the  snrlaoe,  rubbing  until 
silvered.  Be  careful  not  to  let  the  fingers  tonch  the 
article,  wash  in  water,  dry,  when  the  dial  may  be  var- 
nished. Mastic  varnish  diluted  with  about  halt  Its 
bnlk  of  spirit  answers  very  well.  I  have  just  silvered 
some  articlea  by  this  means.— 8.  Moodt. 

P.S.— The  following  Uken  from  p.  19,  VoL  L,  o(  the 
Ekolisu  Ukcsaxic  would  no  doubt  answer  equally  well 
but  1  have  not  tried  it : — Nitrate  of  silver,  SDgrs. ;  com- 
mon salt,  SOgrs. ;  cream  ol  tartar,  8^  drs.;  mix,  moistou 
with  water  and  apply. 

[tSOO.J- SAUSAGES  (Unnoticed  Query).— For  pork 
sausages,  chop  up  fat  and  loan  meat  together,  season 
with  sage,  pepper,  salt,  and  allspice;  Soa.  of  bread 
crumbs  to  be  chopi>ed  with  Sib.  of  meat.  Fill  skins 
that    iiave  been  well  dcanacd. 

Polonift  are  made  of  fat  aud  loan  pork,  aeasoned  with 
salt,  saltpetre,  black  popper,  and  allspice.  After  stand- 
ing several  days  with  tns  above  well  rubbed  in,  cot 
smiall  and  mix  with  chopped  shalot  or  garlic  ;  fill  ox- 
guts  that  hare  been  thoroughly  clean  ned  by  scouring, 
salting,  and  soaking ;  hang  up  to  smoke :  the  gut  should 
be  tied  at  intervals  of  six  or  eight  incnee,  or  lees,  as 
thought  desirable. 

Oxford  HauMofrt.— To  s  pound  and  a  half  of  pork  add 
the  same  quantity  of  veal,  free  from  skin,  &c. ;   three 

Suarters  of  a  pound  of  beef  suet ;  then  mix,  and  chop 
ne  ;  add  bread  crumbs,  season  with  dried  sage,  pepper, 
and  salt. 

Brrf  HamMogm  are  made  in  the  same  manner,  bnt  more 
highly  seasoned  with  marjoram,  thyme,  and  parsley. 

Sartioit  are  pnpared  of  salt  pork  and  beef,  with  one- 
fourth  part  of  bread  crumbs,  and  a  liberal  allowance  of 
spice,  Ac.    Boil  for  half  an  hour. 

yiiitton  Samayet. — Two-thirds  of  mutton  to  one-third 
of  pork ;  the  seasoning  should  be  more  delleate  than 
used  for  beef  sausages. 

French  Stuuaga. —Ttkt  pork,  which  mast  have  more 
fat  than  lean,  chop  fine ;  also  parsley  and  chives,  pepper 
salt,  and  spices;  either  put  in  skins,  or  make  up  into 
cakes  and  grill.  Vary  the  flavour  by  adding  trumes  or 
BUnhrooms,  instead  of  chives.  From  H8S.  recipes  in 
aa  old  family  collection. 

For  trade  purposes  these  recipes  are  often  modified, 
by  aalag  oatmeal  in  large  proportion,  instead  of  bread 
eraaba,  as  pork  sausages  are  now  selling  at  from  6d. 
to  la.  id.  per  lb.— PAT£Brutii.ias. 

[4317.]— COLOURING  SIZE.— Use  pstont  whiU  stse, 
about  2d.  per  lb. ;  aud  common  ultramarine,  about  fid. 
per  lb.  Tue  yellow  tint  of  common  siae  will  affect  blue, 
or  any  delicate  ooluur. — DERf-i.A. 

[t337.1— HOLLOW  CANDLES.— I  presume  there  Is  a 
glazed  metal  rod  passed  from  top  to  bottom  of  each 
candle  mould,  witu  a  hollow  wick  similar  to  that  used 
for  lamps,  passed  over  it.  Wheu  cold,  ihe  candle  will 
draw  out  of  tbe  monld,  and  the  rod  out  of  the  wick.  The 
object  is  to  brighten  and  spread  the  flame  of  the  candle. 
—OmttrLi, 

ttS39.]— LA  CROSSE  fUnnoticed  Query).- A  short 
flnstrated  article,  giving  directions  as  to  the  method 
of  playing  the  above  game,  appeared  in  tbe  first  weekly 

Rift  of  Casseli's  "  Popular  Educator "  (new  edition, 
o.  1,  VoL  I.),  pp.  16,  IS.  Your  correspondent  may 
obtain  a  copy  of  the  above  specified  number  through 
any  bookseUer. — S.  .  .  .  B. 

[4851.]— CASE  FOR  FERNS  AND  JtOSS  (Unnoticed 
Query). — From  81u.  to  liin.  are  good  depths,  ac- 
cording to  the  description  of  plants  for  which  the 
cose  is  intended.  It  is  bettor  to  have  an  apertore 
at  bottom,  which  after  the  case  has  been  planted 
and  well  watered  should  be  plugged  np.  The  cose 
should  be  stout,  of  the  best  yellow  deal,  charring 
it  inside  would  be  beneficial,  but  avoid  metallic 
linings.  The  "  Fern  Garden,"  by  Shirley  Uibberd, 
contains  many  valuable  suggestions  and  plans  of 
cases. — H.  B.  M. 

[4B61.1— METHYLATED  SPIRIT^If    "T.    L.    H." 

will  forward  the  address  of  "  the  chemical  factory 
where  tioctnroa  of  all  kinds  are  msnnfactured  from 
methylated  spirit,"  to  the  Commissioners  of  Inland 
Rovcuue,  he  will  probably  hear  of  something  to  his 
adrantoge.  By  tbe  act  ja  and  80  Victoria,  chapter  64, 
section  8,  it  is  enacted,  that  "  No  person  shall  nse 
methylated  spirit  or  any  derivative  thereof  in  the  manu- 
facture, oompositioa,  or  preparation  of  any  article  what- 
soevsr  oapaUe  of  being  used  either  wholly  or  i)artially 
as  a  beverage  or  iutemally  as  a  medicine,"  under  a 
penalty  of  £100  and  forfeiture.  The  ninth  section  also 
prohibits  any  altonitlun  beiug  made  in  "finish,"  except 
by  the  addition  of  jriira,  rei^in,  or  colouring  matter,  under 
a  penalty  of  £2011  nnd  forfeiture.  A  c<tpy  ol  the  above 
sections  was  furnished  t/t  every  chemist  and  druggist  in 
the  United  Kingdom  upon  the  passing  of  the  Act  in 
Augpst,  18611.    1  leave  "  T.  L.  H."  tu  draw  hisowu  eun- 

cluMOB. — A  RBTBMtlB  OPVIOXB. 

[13H7.]  -  RB-EKAMELLING  CLOCK  DIAL.—"  Shef- 
field Flood,**  p.  464,  can  re-enamcl  his  clock  dial  by 
grinding  white  lead  with  earring'?  V'<.miHh,  apply  it 
with  a  brush,  dry  it  in  an  oven  witti  n  gi-ntie  heat,  and 
polish  with  fine  pumice.  Tho  figures  uro  painted  with 
maetic  Tarnish  and  lamp-black  made  Ihin  with  cither 
turpentine  oroil  of  spike  lavender.— J.  M. 


[4878.]— OBOE  (UaraoliMd  Qamrji,-^^ 
nidy  to  "Anon*s  "  Inqalry,  I  b<^  $•  ary  r 
That  a  first-class  reed  tor  tha  oboa  ^ 
9s.6d..  bntasfurtheblowlBC  tfa«  _ 

help  him,  as  I  am  nearly  tost  wiili  d^  s^  tjS^ 
add  that  I  tUnk  there  are  a  good  mm^Bt 

country,  but  that  very  few  are    - — ' 

should  much  like  one  of  onr  t*i 
Hxcnasn:  to  give  na  a  (ow  praalteal  1 
they  would  be  maeh  sppioiiiatart — it 

[4485.]— TO  "OABBOLOEK."— Thai 
by  8.  Highley,  i*  dear  I  think  ior  «M« 
a  gashdoisr  niada maeb  ebaapar.    1 1' 
stse  If  raqalrod;  the  mtrmntmf  Im ; 
yonr  oxygen  tor  dan  witlwot  spa 
IhsB  oan  bo  said  (or  the  bag  plna ;       _  _ 
travel  from  idace  to  plaoe,   yoa  wvnill^^^ 
holder  too  buny. — OrxiaaTas.  ~ 

[4504.]— ELLIPSES.— "J.  K.  P." 
it  the  curve  is  "  ever  egiMhmped.  it  i 
symmetrical,"  bnt  does  net  90  ••  for  01  •<% 
■•  E.  L.  O."  (p.  585),  that  it  is  a  -  mem  sMI* 
than  the  ellipse,  however  long  hia  ca&3iKls<m\ 
is  not  an  "  uval  of  tha  tonrtii  order'*  %i  A  mxt 
seou  from  its  equation:         

a-iR-t-a-a  ^ttk  ~fM  —  j*:rs 

where  1  a  is  lenglh  of  coanwdlag  iv»d.  aadt^M 

ot    crank,    aM    is  no  asoaw  nnaipjs  i    Oak  M 
■eatlon.    "E.  L.  O."  la  a  «rcia  teal  tee  m* 
T.  W.  Boord's  mere  skatolx  ot    a  fciaaasLsat 
geatlemau  is  quite  equal  to  aelf  Urtmtt*.   Jses> 
elllpaogn^  is  priced  £3  to  £4  in  HuMxankTk  ^ 
autl  as  mine,  which  Is  shown  on  jk.  flO  i^esiB^ 
the  charm  of  novelty  for   '-K.  L  a."n   w^i 
double  thosa  aaioimta,  s<wiii>«lliig    1 11  iIm  11 J 1 » 
a  dnaiAtsaua,  laqoMag  to  alaika  auk  sMia 
soatathia*  ehaapar  la  a  daaHieiatma.    B -IL. 
srlli  tab*  tha  tronk>a  to  iaa4  my  laCtaa  m  p  Me.  te  •: 
persaiTa  Uiat  I  waa  at  laaat  Ikan  swan  itf  tki  a 
symmetrical  nature  ot  tha  cnrre  |m)4aus>.<slatfs 
trouble  ot  pointing  out  why  oaas   of  tte  tss  ^aa. 
there  proposed  has  an  adrantsggc  <Km  te  ••«  ir 
certain  purposes ;  but  I  repesit  that  wkssMsbs^* 
connecting  rod  Is  five  or  six  times  tlM  d  oak  lb; 
departure  tromtba  true  fignra  iass  -"f^— '-^^— -1 
pereMtiUa,  even  wfaaa  oaa  owal  la  U4  mm  ttsaftcr 
and,  I  sappoae,  amply  aooorarta  eisoad  to- jdrilaf  tk' 
sami-ovats  in  Isometiical  drawta«.    ii  as  ijiliiaai 
mada  on  the  connecting-rod  pliiKipk  iftmigt  k 
made  to  work  accurately  vritb   ami  i^  ii.rt^  rr 
ditional  in  the  way  ot  meehftnletf  laaltaka.  ta! 
now,  Uklng  the  fini  pari  ot  ^  B.  LSrlnM:  »f 
fault  of  the  subject  being  reearredktaaiSL^Mk 
those  who  sat  down  to  aaairwr  a  qs*"  ^sa<t%Tk'. 
forward,  bnt  rather  with  tha  pai  auu  wfes  sathiA^ 
refentngtottMbackamnbam.   jUao,tkii^Ainac 
ellipeeswlth  a  cord,  even  If   accaimU,  vj^W* 
feoUy  Inadmissible  on  a  drawinit,  tkoa^  i^  wiw  °* 

f»urpose  of  the  gardener  for  atakix>^  col  \  V*w  Ik 
n  which  also  so  much  aocancy  U  not  b^d  «.- 
J.  K.P. 

[4517.]- FISHING  GUT  may  bw  stained  wSk  •»■ 
colfcse,  orlnk-and-water.— ScrFotr  AxsTxrs. 

r4S4L]— EM  BEOIBERINO  MACECrK£.— TfcaBsAs 
referred  to  by  "  A  Braider,"  is  one  s»U  by  the  ^Ih. 
A  Oibbs  Company.    It  makes  a  Mi*eb  like  the  W%. 
A  Oibbs    sewing  aadiiBa,  b<«  tbe  amhswidaiy  ai 
tbe  apoer  aide  of  tbe  work,  and  tba  faad  is  enstreifes- 
a  small  handle  which  anaUaa  lbs  anbro^daiy  to  b«  ^ 
in  all  directions  without  stOKdager  lazoiag  tlM  war> 
The  reel  is  on  the  under  sida,  siu  the  noodle  ia  aiiuA 
to  a  crochet  hook.— Thos.  liircKxii. 


[4546.]- DIVISION  PLATE.-U  tai>W  to  n 
•'  J.  K.  P."  I  might,  with  great  tmthhiTaana,  b^la  &.- 
reply  in  the  same  words  as  those  used  in  yonr  impraa- 
of  and    lu-«t.  by  your   worthy  and  very  clever  acv 
spondeut  referred  to,  but  as  I  reoomlaanded  noparti^ 
numbers,  and  only  gave  such  as  my  own  axpcrtanee  t» 
inelul,   and  also    as  I  referred   to  a   priatad  IM 
dividers  by  Baker,  I  will  only  explain,  aa  bri>fiv  * 
can,  what  to  your  aforesaid  correspondent  mast  s|9w 
verv  mysterious.    My  meaning  <»f  divide*  Mto  di^rr-m.. 
is,  that  No.  720  has  U  divison,  via.,  S,  *,  4,  », «, « 11 
U,  16,  18,  18,  ao,  H,  118;   saO  baa  only  14  t  *o  <k«  "i! 
appean  to  be  the  greateat  dhider,  said  eoaosi^a^ 
the  most    useful    number  of  all  llta  otkara.    tt  '■' 
the  Nos.  800,    144,  UO,  they    will   be  (ooad   Frtd" 
equally  useful  and  necessary  when  "J.  K.  K*la>*  ' 
do  fine  work  with  poor  eyes.    I  fear  that  the  cxpsev*    I 
of  "  J.  K.  P."  in  fine  finting,  drilling,  tx.,  in  sa  <■> 
equal  to  (k«  a<tm<on  Ihave  at  times  to  glva,  aa  Itevi* 
found  every  No.  on  my  diviakm  plato  coma  fa.   I*( 
for  "J.  K.  P.,"   aoopy  of  Baker'a  "BaadybriP 
which  I  request  him  to  keep  for  ref^niMe ;  ^* 
probably  Mr.  Baker  may  answer  hla  Inti         "~' 


'  who  ever  bad  a  circle  of  790  on  hia  dlvidlit^.. 
I  have  not,  bnt  all  the  other  Noa.  in  it**^ 
Reckoner  are  on  my  Holtz&pffel  Rose  EngiasAa.— 
Wahsbof. 

[4546.]— DIVISION  PLATE  OF  LATHE.-*""  «*" 
nary  ornamental  turning,  if  the  division  plak  s:^  li- 
mits ol  throe  circles  of  holes,  I  should  say  that  I^  ^.i^ 
and  112  would  be  found  the  best  divisiona ;  IW  fin^ 
by  8,  S,  4,  5, «,  9, 10,  and  11 ;  144  by  S,  S,  4,  S,  a  ».  asdC- 
and  119  by  il,  4,  7,  and  8.  A  tonrth  eirolo  of  M^  d  tsB 
could  be  toand  for  it,  will  often  bo  luefaL  I  haw- 
lathe  ot  H^taapffel's  coatalning  tho  dirixioaa  iisas 
mended  by  "  Wahsrof,"  vis.,  121  and  109,  astd  dariv  H 
twenty-eight  yean  I  have  been  working  with  it,  I  h» 
never  onoe  had  occasion  to  use  either  orthoso  dir»ca 
— G.  C.  C. 

[4lS55.]-PHOTOORAPHY.-"Laa"n<iat  say  towbi 
sise  he  waal*  to  make  his  snlargemonts,  and  ii  by  mA 
or  artificial  light,  than  il  the  editor  will  spare  n>a  tvx 
I  will  give  him  full  instructions  drawn  from  my  o* 
practice.  To  the  second  question  I  must  ear  IIul: 
would  take  a  column  of  the  MBCHoiaa  to  pTopar^  aB€re' 
it,  but  the  formulie  I  use  is  this,  whites  ot  egg9~  03 
beaten  bya  machine  tor  a  snfllcienttlmetoeonTartthv 
to  troth,  this  is  allowed  to  setUo  to  a  clear  Uqsid.  and 
eaeb  gallon  is  added  SOOgrainsot  cUoride  ot  asunosiaj 
two  grains  of  chloride  of  barium,  dissolved  in  90  aaae 
ol  water,  the  two  well  mixed,  poured  in  fiat  dishes,  aj 
the  ploic  paper  doated  on  it,  for  from  15  socoradd 
tht«e  mluutei.  then  dried  in  a  room  heated  to  TVK.  '^ 
free  the  bath  from  acetic  add,  pour  Into  an  evaporatli 
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a,  evaporate  to  dryneas,  foM  ibe  reiidae,  diatolTC  in 
OX"  t-o  so  t^ralna  per  oauce,  filter  and  make  just 
.t.iral  or  tUigblly  acid,  with  nitric  acid.  The  autotype 
x^tu(^  yroccealsa  method  of  printing  in  carbon  by 
procosso'j  of  Swan  and  Johnsont  the  patents  are 
l1    l>3r  A  CM?mpany  who  f^rant  licenses  to  work  the  pro- 

*  un  payment  of  a  sniall  stun  per  year. — Opebatok. 

ftAOeO — TELEGHAPHY.— I  am  obliged  to  "Terml- 
'■  <or  bis  reply  to  my  query  ondertbo  above  beadiue, 
L  uaaat  coafesa  my  eiror  (through  hasty  drawing)  in 
Xi.UK  tva  wires  on  one  Insulator.  I  al^o  thank  "  Joim 
s^,**  but  '*  Terminal's"  reply  la  undoubtedly  right,  as 
c^iridty  in  any  shape  woiud  be  as  likely  to^strike  the 
-e  jis  tUe  **  guard." — Mus. 

ise?.]  MATHEMATICAL  INSTBUMENT3- —  S. 
J  voiiH  asks  a  queetiun  which  week  after  week  it  baa 
an  my  intention  to  ask ,  and  aUhot{gh  It  is,  so  to 
bi^lt,  a  wrluiUe  of  trade,  yet  among  the  numerous 
atl>lieiu^od  oontributorstoihe  hlgbly-ralued  ENOLitiH 
tos^JlKlc,  there  are  surely  more  than  •*  J.  K.  P."  who 
xa.  tlnd  pleasure  in  offering  advice  and  giving  inatruc. 
>i:i^  on  thid  subject,  clear,  explicit,  and  practical, 
i.t.lxout  dottbt  there  are  many  beaides,  who  will  be  very 
■a.%.«tal    to  any  skilled  brother  who   will,  in  such  a 

•  Irit,  reply  to  the  foUowiag  qaMtloaa;  or,  In  their 
«nAl  way,  describe  how  the  work  is  put  in  hand  and 
Bax«i.  Tno  luirt  of  ■'  geer  gathering  "  spiiit,  oanses  many 
:  our  yoang  folk  to  prize  the  heirloom  insttamenta, 
taicb  have  a  value  in  their  eitimatiOB  above  even  the 
a«  UiilKhad  foreign  caaas,  bat  a  bad  or  broken  Joint  ran- 
era  them  of  no  use ;  the  will  to  mend  it  is  consequently 
f  teu  Ktrong  if  the  way  to  do  it  were  known.  First, 
tieti,  the  loint-platos  of  drawing  instruments,  If  steel, 
.re  so  soft  that  they  can  be  sawn  out,  or  the  brazing  re- 
netted  and  polled  out,  or  if  worth  whUe,  a  new  joint 
no  be  made,  and  aorewed  or  soldered  lower  down  the 
...9.  Second,  after  the  plates  are  prepared  is  there  a 
xiethod  of  fixing  them  with  oold  solder  or  brazing,  or  Is 
t  aalways  by  heat  ?  If  it  is  please  describe  tbe  kind  of 
f  araace,  fire,  or  blowpipe  naed,  tor  there  is  such  a  risk 
of  running  down  the  solid  metal,  which  is  often  only  a 
Ktoat  wire  of  braaa  or  wliite  metal ;  and  what  solder  is 
us«d?  And  last,  while  the  Hie  must  shape.  Is  the  finish- 
ing done  with  It  ?  I  have  heard  that  it  la  done  on  the 
*'  lead  lap,"  but  how  is  that  made,  la  it  used  dry  or  with 
oU  ?  The  flnidtlng  is  clearly  seen  to  be  aoroas  the  work 
and  very  ptaae  and  even,  and  the  small  projections  or  lists 
are  all  sharp  cot,  so  much  so  that  the  sharpest  edge  or 
nn^leafa  lead  wheel,  would  seem  unable  to  make  tnem. 
How  then  la  It  done  ?  A  kind,  practical,  painstaking 
replj  will  be  gratefully  received  by  many  amateur 
>-ontlis,  who  in  the  darkening  evenings  will  rejoice  in 
.rylng  their  bands  at  this  interesting  work  under  good 
aHirnctloos.  iostead  of  being  by  fallnres  and  ignorance 
liscouraged  from  attempting  to  revive  the  appearance 
und  uMf  ulness  of  their  old  lastroments. — S.  U, 

lUieS-l— WEIOBT  OFBAILS.— "  FMTom"  seemBtobe 

able  to  eaaUy  ascertain  the  weight  per  yard  of  round, 

»qa«re,  or  flat  bars  of  steal  and  iron,  I  soppose,  by  means 

.  01  the  uaual  tables.  He  aakj  a  role  io  find  the  weight  per 

.  yard  of  raila  of  various  sections  (iron  and  Btoel) ;  but 

buw  can  he  expect  that  cau  be  furnished  him  unless 

ths  sectional  area  of  each  individual  specified  rail  shown 

00  the  tracings  is  given  7    If  such  were  the  case,  ho 

-could  of  coarse  by  the  same  tables,  as  .easilv  as  in  the 

iurmer  instance,  leam  their  weights  per.yard.    A  simple 

way  to  And  the  weight  of  aay  sectiun  of  rail  he  may 

reoalve  is  to  get  a  earpenter  to  make  from  tbe  tracing  a 

f  oU-siBed  model  of  the  rati  Mn.  long;  sink  it  in  a  quart 

of  water,  msasor*  the  diaplaeed  water,  and  cheek  the 

•  une  by  measoremant  of  the  emptied  space  in  tlie 
qaart  alter  the  model  has  been  taken  out.  Ascertaining 
tnas  the  number^of  eobia  inches  in  a  length  of  6in.,  be 
ius  only  to  multiply  by  six  for  a  yard,  and  by  tbe  weight 
ut  a  oabic  inch  of  steal  or  iron  to  gain  the  desired  weight 
p«r  yard. — S.  H. 

[457S.]— OEOLOOICAL<— The  limestone  beds  which 
nre  quarried  on  tbe  west  side  of  the  Malvern  Hills  be- 
long to  tbe  upper  BUnrtan  system,  chiefly  the  Wenlock 
tocKi  of  that  lormation.  Should  "  PhOosopher"  require 
nny  further  information  I  shall  be  glad  to  give  it.— A.  D. 

ME1.VIJ1. 

[45.«.1— TENDER  FEET.— My  plan  is  to  wear  shoes 
aul&cleatly  roomy  to  admit  an  inner  solo  of  cork  or  felt ; 
thick  soles  are  preferable  to  thin  ones  on  country  roads. 
Unarririnf;  at  night  soak  tho  feet  in  warm  salt  and 
water.  Next  morning  bathe  them  in  cold  water  and  rub 
well  with  a  hard  brush.  Forty  years*  experience  have 
proved  this  practice  to  salt.- Ax'Old  Hah. 

Ctf90.1-TOWN    OARCENINO.— In    the    centre    of 

London,  amongst  smoke  and  dirt,  occupying  the  upper 

part  of  a  hoaso,  with  a  broad  staircase  lighted  from 

nliore,  I  have,  at  about  10ft.  from  the  akyligbt,  arranged 

arouod  tbe  walla  tbe  tmdermentioned  punts,  which  live 

,  and  flourish  luiuriantly:— Scarlet  mnner  bean,  Helio- 

.    tropiuMPfiuvimmmtSeotoptndrittmvulganOimiVstoTigTie 

fern),  Slmknum   $pitaKt    (hard   fern),   Atkirivm   fllix 

fr»i»a  (female  tern),  Ontunda  rtgalU  (flowering  fern), 

tifrrtnoetrfiu  leaber,  NastutlMU  (varieties),  WmkIiu 

r  »n..«'iiaiw,    CohMt  teandftu,   Oesanloma  selected  for 

toU««s  Esther  than  flow«>,  Foakatea  Tariona,  IioUpu 

^  graetla,    Coavolmloa    major,    L^Miauiehia  mhnauilaria 

i .  tmoneyvori),  Snxtfrana   Sarmntota    (mother  of  thou- 

i.   aaodni,  riwdiu^or  (periwinkle),  TradactuUia  zabrioa ; 

.,    ^cupedim  foroutuai,  L.  ttfodum,  lal  L.  dnticulatum, 

:    under  belt-glasMs.    These  planta  cost  in  the  alrsets  and 

1    markets  from  Id.  to  Is.  each.     Tho  compost  I  use  ia 

i    veKflaMe  mould  mixed  with  one-fourth  part   of  flue 

•  whitp  sand;  pots,  well  drained  by  potsherds,  and  bits  of 
;  rViPTM/.  They  are  well  supplied  with  water,  in  which 
.  ever}-  (oortb   day    ia    dissolved    Jor.    of  sulphate    of 

ammonia  to  each  gallon.  The  pots  stand  In  porous  red 
:  stands,  Horn  which  the  mplos  irater  la  drawn  off  by  a 
siplioa.  When  any  dirt  apgpaaiB  on  the  leaves  the  plants 
are  osretglly  qwnged.  Haob  a  otUlsatlon  at  a  stair- 
case  mlgbt  perhaps  afTord  to  others  the  same  pleasne  It 
givei  to— An  Attio  Wobksb. 

r4595.]-HOU8ES     FROM     STRAW,   Etc.— In   tho 

WarVa^  X<m,  a  paper  pabllahcd  by  Caasoll,   some  two 

rears  ago,  there  wasmadc  mention  of  workmen's  cottages 

ieiog  built  of  bimdles  of  straw  and  some  other  material. 

-     I  believe  thejr  ware   building  near  Twiokoaham,  aboot 

•  t«i  miles  from  London.— Bi.i.cKBOBK. 
>       [180S.1-PROPKLX.INO  VESSEL  BY  WINDMILL.— 

At  I  have  lalsbd  Mr.  Barton  in  the  matter  of  tbe  lautical 
wiBdffliU,  I  am  only  too  glad  to  see  that  he  is  thU  week 


put  on  tbe  right  tack  by  varioos  oorreipoadenls.    I  am 

sure  we  should  all  be  very  glad  if  John  James  (46US, 
replies  to  queries)  would  kindly  give  us  some  infomia- 
tiou  as  to  the  conatructlon  of  hi3  model,  if  he  does  not 
wiah  to  Iteop  his  ideas  private.  If  Mr.  James  could 
meet  me  at  auy  decent  piece  of  water  with  his  model, 
I  think  I  could  convince  him  that  it  would  not  go  at 
dotidlc  the  speed  of  a  sailing  boat.    W.  UaaBOOATS. 

t46ia]— PROBLEM.- In  my  last,  I  gave  "  Amicus " 
tbe  algebraical  method  of  solving  tbe  statical  problem. 
The  printer  or  myself  made  two  immatorial  blunders— at 
least  immaterial  so  far  that  tiie  veriest  tyru  could  tell 
what  was  meant.  Thus :  in  lino  18,  read  A  C  D  =  isa^ 
not  A  C  B ;  and  in  4th  line  from  the  bottom  read, 


,/x»    +    j:i   =    B  D, 
or, 

x9  -I-  z'l  =  B  DS. 
I  now  give  tbe  trigonometrical  method  of  solution, 
mula : — 

B2  =  P»-t-Q»-haP<}  COS.  # 
(sec  Newtb's  large  book),  by  data  given, 
P  ~  Q  and  «  -  18S' ; 


For- 


thns, 


1001  =  r3  +  yi  -f  ar«  cos.  » (cos.  185" 


«/a 


2t2  +  2rS 


(-J.   ) 


■J'i 


a  I* 


i  J* 


ix* 


Ji 


by 


*/* 


V 


10,000  ■■ 
10/)UU,OUUU 


(multiply 

2  i4  -  *»  Va  (^/a  -  1'414,  4e.) 

i  It  -  1-414  «» 

-5»il  z<  (multiplied  both  sides  by  1000) 

Mi  xi 

lO.OOO.OOJ   _   8,000.000 

686        ~        2U3       ~  17064'84,  Ac, 


P 


x>  '^v'l  >tl04 '84,  &c.  =  180-6,  *«.,  Ac. 

If  the  decimal  places  are  carried  further  It  will  make  a 
slight  difference  In  tho  answer.  P.S.— I  shall  be  glad 
to  solve  a  specimen  example  of  such  questions  aa  can 
be  worked  arithmetically,  in  order  tu  benefit  thoae 
stodents  prepaing  for  the  Matriculatiun,  London  Uni- 
versity, if  the  editor  will  spare  space. — C  H.  W.  B. 

[46ia.l—PROBLEMS.— If  I  understand  well,  the  pro- 
blem is : — One  angle  of  a  rhombus  is  135-,  correspondf  og 
diagonal  100,  to  find  the  side.  I  observe  that  tiie  aup- 
plementary  angle  i?  45^  hence  the  side  is  tbe  radius  of 
a  circle  circumscribed  to  an  octagon,  the  tide  of  which  is 
100;    seveval  tables  give  for  that  radios   130-7.- Bkb- 

HABOIN. 

[4484.]— PENDULUM  SPRING.- TO  "  YOUNO  JOB- 
BER." Pallets  and  lever  depths.  The  proper  depth 
for  escape-wheel  teeth  on  the  pallets  is,  that  they  fall 
just  safely  on  the  locking  face  of  each  pallet  stone,  on 
uo  account  must  the  deptn  be  left  shallower,  because  if 
the  teeth  when  escaping  from  either  pallet  fall  on  the 
ilopc  the  guard  pins  will  be  driven  upon  the  edge  of 
roller,  by  which  the  motion  of  the  balanco  will  be  very 
much  impeded,  and  thereby  prevent  the  watch  keeping 
any  regular  timo ;  sometimes  when  the  watch  has  a 
strong  mainspring  it  may  stop  through  such  shallow 
lucking,  the  guard-pin  being  forced  against  the  edge 
of  roller,  thereby  stopping  the  balance.  Of  coorsa  when 
set  to  the  proper  depth  Just  named,  the  depth  must  be 
transferred  from  tho  depth-tool  to  the  upper  plate  for 
marking  off,  and  when  oprighted  in  the  frame  the  fol- 
lowing is  a  sure  method  for  trying  these  depths.  The 
wheel  and  pallets  being  in  the  frame,  screw  in  the 
balance  with  the  roller  on,  having  previously  oaosed  the 
pallets  to  be  end-bound,  by  placing  upon  the  apper  pivot 
of  the  pallets*  staff  a  thin  piece  of  cork.  Next  lead  tbe 
balance  round  to  allow  the  tooth  of  the  escape-wheel  to 
fall  on  tbe  pallet  stone.  Tbe  pallets'  stair  being  end 
bound  en-jures  a  good  view  as  to  the  amountof  depth  the 
tooth  has  upon  tile  stone.  If  tbe  wheel  be  deeperonthe 
pallets  than  1  have  named,  the  unlockingwlll  be  effected 
with  losa  of  power.  One  thing  must  be  always  kept  in 
view,  namely,  that  the  wheel  teeth  lock  Jnat  over  the 
rounded  edge  of  tbe  pallets'  stones.  Thtis  fsr  the  wheel 
depth  on  the  pallets.  The  Irrr-r  depth  upon  the  roller 
and  pin  next  follows.  The  roUcr-piu  should  have  just 
visible  freedom  in  tbe  lever  notch,  and  at  the  moment 
of  tho  wbeel-tceth  falling  on  the  pallets— they  being 
kept  stationary  by  tbe  piece  of  cork  Just  referred  to — the 
corner  of  tbe  lever-notch  should  be  presented  to  roller- 
pin,  and  then  when  holding  the  balance  firmly,  at  tliat 
poiut  of  its  motion,  with  a  pioce  of  peg  move  tbe  lever 
from  aide  to  side  and  observe  what  amount  of 'motion  it 
has ;  if  the  same — or  a  triflo  more  than  appeared  when 
trying  the  size  of  tbe  rollor-piu  in  the  notch— that  Is  a 
good  depth.  If  there  bo  no  shake  till  the  balance  is 
moved  onward,  then  the  depth  is  too  deep  and  tbe  length 
of  the  notch  must  be  shortened.  Always  observing  when 
setting  the  roller-pin  and  notoh-deptns  that  just  half 
the  pin  ia  embraced  by  the  lever-notch.  I  have  omitted 
to  state  that  the  frame  should  be  bald  in  the  left  hand 
with  tbe  fore-finger  upon  the  balance  for  leading  it,  and 
that  with  a  nicely  cut  piece  of  peg  force  the  escape-wheel 
onward.  Tbe  remaining  poruon  of  *-  Young  Jobber's  " 
quer>*  respooting  "  tbe  adfnstment."  that  wUI  be  found 
in  my  article  in  the  liritiih  aud  Foreijjn  Mechamic^  Vol. 
II.,  p.  84 ;  subject—"  The  Watch  :  Its  History,  and  How 
to  Repair  it."— Sbcohds'  Pxactioai.  Watchkaksk. 

[4630.1— COACH-PAINTINO.— If  *o  "  Old  Sobaeribw  " 
will  say  what  coach,  carriage,  or  other  conveyance  it  Is  that 
hebss  to  paint,  I  will  do  my  best  to  give  him  all  the 
information  reqolsite,  as  there  are  almost  as  many  ways 
of  painting  a  coach,  Ac,  as  there  are  days  in  the  year. 
— Blacks  vbii. 


(4888.]- WEIGHTOFMETALS.— I  am  sorry  I  ksd 
not  time  to  reply  to  Ralph  Williams  before.  To  bis 
first  question  I  ^mi  only  say  that  good  works  on  men- 
auratlon  generallv  contain  a  chapter  on  specific  gravity, 
which  is  what  iTn  wants.  Button's  "  Mensuration  "  Is 
publiahed  by  r  "".Qians,  London,  and  others:  Its  price  I 
don't  know  -  iTonflbt  it  second-liand.  In  reply  to 
the    other  qi  ^^    "„    solid   geometry  proves     that  its 

sphere  ia  I  Q,,Wi^~lomBoribed  cylinder.    Of  this  cylin-    ,.       .     .      ,_  ^ 

der  the  dlaoi  'l.  C*^  hcigbt  are  equal,  in  this  case  Tin.    doct  by  6-6,  and  tba  quotient  will  be 
Therefore,  J^^tjl.  »S  wiU  give   the  area  of  tbe  base,  |  effect  in  horse  powers  :— 


which  multiplied  by  the  height  7,  will  give  the  solidity, 
U.,  n  X  -7854  X  7  =  r>  X  -7851  =  the  solidity  of  the 
cylinder,  |  of  which  will  be  the  solidity  of  tbe  sphere. 
■Therefore,  Tn  x  -7854  x  |  =  7»  x  -«i3li  =  the  solidity 
of  the  ball.— J.  Nash. 

[4647.]  —  PHOTOORAPHIC— If  "Hendloos"  was 
making  a  bath  for  negatives  the  rain-water  wiU  not  do, 
he  must  add  a  few  drops  of  a  solution  of  carbonate  of 
soda  to  the  bath.  Just  snfflcent  to  cause  a  titekt  precipt- 
tate,  shake  well  and  pat  it  in  a  clear  white  glass  bottla, 
and  exposato  foil  sunshine  for  two  or  three  days,  then 
filter  carefnUy,  and  add  a  drop  or  two  of  pure  nifrie  add 
sufficient  to  slightly  redden  Moe  litmns  paper ;  if  made 
of  proper  strength,  St  graios  per  ounce,  it  will  work 
Jlnl^ratt.  Tbe  fact  that  the  objects  on  the  ground  glass 
are  reversed,  will  make  no  dUIerenos  U  us  is  taking 
negatives,  the  prints  will  be  perleoUy  tnte  to  nature. 
It  is  owing  to  well-knowB  optloal  lavs,  and  not  to 
aay  fault  in  the  apparatus,  as  he  seems  to  imagine. 
The  third  qoestion  is  a  rather  diffloolt  one  to  answer,  as 
he  gives  me  no  data  to  gnide  me.  Does  the  piste  re- 
remain  quite  clear  after  the  developer  has  beeuon  it  a 
short  time?  Usoitis  owing  most  likely  to  too  abort  an 
exposure,  or  a  too  acid  bath  ;  keep  the  bath  so  that  it 
Just  turns  the  colour  of  litmos.  Cl  the  plate  turns  black 
or  brown  as  soon  as  tbe  developer  is  applied  it  is  owing 
to  fog,  perhaps  from  white  light  io  the  dark  room.  Pre- 
pare a  plate  and  keep  it  in  the  dark  room  for  about  five 
minutes  about  13io.  Irom  tbe  window,  then  develop  it : 
ifltremaina  quite  clear,  and  after  fixing  la  as  trans- 
parent as  the  glasa  itself,  the  fog  is  owing  to  light  in  tbe 
camera  or  dark  slide.  The  remedy  is  obvionB.  If  It  fogs 
prepare  a  plate  st  night,  using  a  candle  about  a  yard 
from  the  plate  to  light  the  room,  and  develop  as  before; 
if  it  fogs,  torn  the  bath  ont  and  proceed  as  directed  tor 
the  bath  made  o(  rain-water.  If  that  does  not  eoi*  it  bs 
most  ask  again  and  send  all  partJenlars. — Opxkatob. 

[4847.]  —  PHOTOGRAPHIC— TO  "  MENDICU8."— 
First,  your  mixing  the  bath  with  soft  filtered  water  will 
not  In  all  probability  affect  the  working  of  It ;  try  it,  and 
if  it  should  there  is  no  remedy  but  to  crystallize  tbe 
nitrate  of  silver  contained  In  the  solution  and  redisaolve 
it  In  distilled  water.  Second,  if  yon  bad  given  yonr 
second  query  a  thought,  it  would  never  have  appeared 
in  the  Mechavic;  of  course  theobjects  are  upside  down, 
and  right  side  to  the  left.  Third,  are  you  sure  the 
plate  is  exposed  properly  by  pulling  up  the  door  of 
the  dark  slldo,  and  then  taking  the  cap  off  tbe  lens  ? 
or  is  tbe  developer  make  according  to  formnln.— 
TomsTEB. 

[46*7.]- PHOTOGRAPHIO.— The  effect  of  "Mendl- 
cua  "  having  dissolved  bis  nitrate  of  silver  in  $qft  voter 
would  be  that  it  would  log  plates  ifio  a  negative  bath, 
and  in  a  positive  would  render  the  paper  meaty.  Not- 
withstanding, if  be  treats  tbe  bath  in  the  same  way  as  I 
stiggeated  a  ddrty  bath  should  be  in  two  or  three  nnm- 
hers  ago,  it  will  be  equal  to  one  made  with  dlstlBed 
water.  Second,  the  image  that  he  sees  on  his  screen  Is 
of  course  inverted  on  account  of  its  being  a  *-  reflection" 
from  the  lens,  and  being  inverted  it  is  of  course  reversed. 
Tbe  only  remedy  for  it  is  to  carry  ont  the  suggestion 
of  a  humourous  photographer,  i.f.  turn  your  landscape 
upeide  down,  and  make  your  sitters  stand  on  their  heads. 
Third,  tbe  causes  of  no  image  appearing  on  tbe 
application  of  tbe  developer  arc  many  :  Insensltlveness, 
weak  developer,  under-exposure,  too  much  acid  and  not 
enough  patience.  If  **  Mendlcns  "  cau  got  the  back  nimi- 
bers  from  December  last,  he  will  find  nil  my  tormolis.  Be 
wUlnotflndits  wasteofmoney,— ontbooontrary.  Hot 
if  he  does  not  feel  disposed  to  do  so  I  wiU  look  baekand 
let  him  know  in  what  Nos.  the  formnhe  appeared.  "M«a. 
dleiu  **  cannot  help  getting  an  image  with  It.  If  he  lajl 
he  bad  better  look  to  his  lens  and  camera  to  sss  that 
the  "  old  gentleman  "  is  not  in  them.— Mus. 

[4648.}— COINS.- The  first  cola  engraved  Is  a  sOvsr 
penny  of  Willlsm  I.  Inscription  on  the  obTSna, "  PiUalB 
Bex,^  signifying  William  King;  rerene,  "Oamond  on 
Sude,"  signitving  It  was  strook  by  OsBiond  of  Soatb- 
wark ;  worth  about  6s.  The  second  coin  is  a  sixpenoa 
of  Philip  and  Mary.  InacripMon,  "  PbiUp  et  Maria, 
A.D.O.R.  Aug.  Fr.  Neap.  Pr.  Hisp.,"  signlfylBg  Philin 
and  Mary,  by  tho  Grace  of  God  Qneen  of  Ifngland, 
France,  Naples,  and  Prinoass  of  Spain ;  reverse,  shield 
of  arms,  with  the  inscription  "  Posvimos  De«m  Adiv- 
torum  Nostrum."  Tbe  nomerals  VI  at  the  top  of  Um 
shield  mean  the  value  (aixpeoce) ;  worth  abont  8s.— W. 
J.  E001.KST0S. 

[4648.]- TWO  COINS.- No.  1, Penny  ol  William  I.; 
No.  9,  dxpenceof  Philip  and  Mary.— BBBirAnDIii. 

[4648.]— TWO  COINS.- Tk*  first  is  a  silvar  penny  of 
William  I.  or  II.  Obverse :  full-face  bust  Of  the  Con- 
queror, boldlBi  a  sceptre  in  bis  right  band.  Legend, 
PILLELM  REX  (William,  King).  Reverse  :  a  cross,  with 
the  letters  P. A.  X.  S.  in  tbe  angles:  Legend,  OSMVND 
ON  SUDE  (Osmund  at  Southwark).  The  name  of  tbe 
moneyer  and  place  of  mintage.  Common  value,  3s.  to 
6a.  The  second  coin  is  a  sixpence  of  the  second  issue 
of  Philip  and  Mary,  coined  in  1554.  It  ia  rather  scarce ; 
value  about  10s.  For  full  accountsof  these  two  ceius  see 
my  "  Gnide  to  English  Coins,"  Port  IL,  pp.  IS  and  67.— 
BxicBY  W.  HENrsiY,  M.N.8.,  ftc,  tta 

[4660.]— FRENCH  LANGUAGE.— Tbe  best  work  I 
know  is  Havet's  "  Complete  Class  Book,"  Barls  I.  and  n., 
publiahed  by  Simpkin  d  Co.  Caasell's"  L,easons  in  French, 
Parts  I.  and  II.,  are  very  good,  and  will  well  r«pay  care- 
ful study.  Much  more,  however,  depends  upon  con- 
tinuous perseverance  than  npon  the  text-book.  **  Dont 
try  to  leam  French  in  six  months."— A.  Pocxi.nia'roii. 
i4fl60.]— FRENCH  LANGUAGE.- 1  have  learnt  very 
soccessfolly  from  the  two  following:- ■■  The  Begianars 
Own  French  Book,"  %. ;  key  to  tbe  same,  Hi. ;  by 
DeliUe.  Should  "  Patty  "  wish  to  acquire  a  superior 
knowledge  of  tbe  language  he  canaot  do  better  than 
obUIn  the  following  in  roUtion :— "  Basy  French  Poetry 
for  Beginners,"  as. ;  "Frenob  GramihM,"  St.  6d. ;  kay 
to  same  Ss.:  "  Modeles  de  Poesie,"  69.;  *  tMfiMioIre  das 
Prosatenrs  Fran«ais,"  68. 6d. ;  "  Manoelfl^molegiqae," 
Is.  fld. ;  tbe  wbde  comprising  Delille's  <»H*s,  vUah  is 
raoufonced  by  the  leading  professors  as  tlte  best. — 

[4651.]- POWER  OF  WATER-WUKKt.— The  mla  for 
this  ia  as  follows :— Raise  the  radius  ol  Uie  wheel  to-  the 


third  power,  and  extract  the  square  Met  el  this  power: 

multi^ytbls  root  by  the  area  ofthetraBSrarseaeeMoo  of 

thestreaaa  which  supplies  the  buckets;  divide  the  pro- 

—  -     tk«  meebaaiosl 
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Had.  =  8 

8>  =  8  X  8  X  8  =  5U  =  (a) 

Vo  -  ^6n"=  2J-8S7  =  (!>) 

Assume   tr»n»Ter8e  section  of  gtrcrnn  1       /  . 
=  4  X  1-6  =  6  Ki-  W-  =  "••«  o'    ..       )       ^  ' 
(b  X  e)  =  2M27  X  6  =  137'762  =  (d) 

(cl  -i-  6-6)  =  137-762  -;-  6-5  =  Sl'lB*  =  power  of 
vbeel  In  hone-power.  Bay  21  horse  power.  An  "Miller  " 
has  not  given  ue  area  of  the  stream  it  is  assumed  as 
4  X  I'S.— Stdoioiu. 

[4662.]— TONINO  BATH.— The  following  I  have  con- 
stantly nsed,  and  found  to  give  satisfaotion,  producing 
from  black  to  bright  sepia  tones,  according  to  length  of 
immertiion :— Take  carbonate  of  soda  safRcient  to  cover 
a  threepenny-piece ;  dissolve  it  in  a  teaspoonful  of  cold 
water  inacup;  add  2  grains  chloride  of  gold;  then  add  8oz. 
of  boiling  water;  nse  in  IS  minntes.  After  toning,  pour  it 
into  a  stock  bottle,  adding  apartide of  aeetatelof  soda  to 
give  it  keeping  qualities.  The  next  batch  to  tone,  com- 
mencing in  same  manner,  but  using  lialf  the  above 
quantities.  Add  it  to  the  stock  and  tone  immediately, 
and  so  keep  on,  omitting  to  add  the  acetate  of  soda, 
which  should  be  added  but  once  in  twenty  times.  As  is 
well  known,  one  formula  will  suit  one  paper  bnt  not  an- 
other. I  never  knew  this  to  fail  with  Hart's  alb.  paper. 
— Pebo. 

[4668.] —TONING  BATH.  —  I  most  refer  John 
Terras,  as  I  have  others,  to  my  formula  in  a  back 
number.  It  is  certain  in  its  working,  which  can  properly 
be  said  of  no  other  bath — that  is.  In  every  one's  hands. — 
Mus. 

[4£(i3.]— TONINO  BATH.— It  John  Terras  had  stated 
what  toning  bath  he  ns«s,  and  the  kind  of  tones  he 
wishes  to  produce,  it  would  have  been  easier  to  reply 
to  his  question ;  bnt  he  will  And  the  old  acetate  of 
soda    bath    as  trustworthy   and   uniform    as    any. — 

D£I>1L«S. 

[485'i]— TONING  BATH.— Dissolve  35  to  30  grains  of 
orystallixed  phosphate  of  soda  in  6oz.  distilled  water ; 
then  Btlr  in  1  drachm  of  distilled  water  containing  I  groin 
of  chloride  of  gold-  Immerse  the  prints,  which  after 
removal  from  the  printing  frames  have  been  well  washed 
in  common  water  and  then  dried.  Five  minntes  in  the 
toning  bath  is  generally  enough.  Fnther  particulars 
and  other  formuse  on  application. — T.  Wteb. 

[4652.]— TONINO  BATH.— For  Rive  paper  try  the  fol- 
lowing : — Acetate  of  soda,  6  drachms ;  dissolve  in  60s.  of 
water.  Borax,  2  drachms;  dissolve  in  602.  of  water. 
Mix  the  two  together,  and  add  chloride  of  gold,  15 
grains,  dissolved  in  12oz,  of  water.  Pour  the  solution 
of  gold  into  the  acetate  and  borax  solution  slowly,  with 
constant  stirring  ;  use  next  day.  It  will  keep  in  good 
order  with  the  addition  of  a  bath  made  in  the  same 
way,  using  onlv  one-fourth  of  the  water,  so  as  to  keep 
op  the  strengtn.  For  Saxe  paper; — Chloride  of  gold,  15 
grains;  water,  2oz.;  precipitated  chalk,  loz.  Mix  in  a 
jug,  and  pour  boiling  water,  80oz.,  over  ;  stir,  and  let  it 
settle  ;  pour  the  clear  liquid  off,  and  add  saturated  solu- 
tion of  chloride  of  lime,  8  drops,  and  use.  It  will  keep. 
and  may  be  strengthened  by  adding  a  strong  solution 
made  the  same  way.  As  these  two  baths  are  used  by 
me,  the  latter  one  in  an  establishment  turning  out  some 
thousands  of  carte  pictures  per  week,  they  can  be  de- 
pended on  as  giving  nrst-rate  rasnlts.— Opbbatok. 

[465S.]— MANGANESE  BATTEBY.— I  abonld  recom- 
mend *'  £.  H.  B."  to  solder  each  element  of  his  batteries 
to  a  piece  of  stout  copper  wire  a  foot  or  so  long,  and 
then  on  the  ends  of  these  wires  he  bad  better  put  the 
terminals,  which  will  not  then  get  corroded.  I  believe 
the  eanae  of  corrosion  Is  the  vapour  from  the  fluid  in  the 
oella.— ToKBTCB. 

[46SS.]— GOLD  COIN.— It  is  an  ancient  British  one, 
coined  abopt  200  years  B.C.  I  have  a  similar  one  in  my 
coUeotion,  found  at  Brighton  last  year.  The  design  on 
one  side  is  meant  for  a  horse.  The  value  is  about  a 
goinea.  Would  Mr.  Hoad  kindly  send  me  impreasioas 
in  sealing-wax  of  both<sidea  of  the  coin,  with  his  address  7 
— HxHBT  W.  HBNrBBT,  M.N.S.,  Ac.,  dtc,  Markham  House, 
Brighton. 

[4668.]— BRAKE  PIECE.— In  repiv  to  "Tometer"  the 
cheapest  commutator  to  make  is  Uiis :  A  A  two  strips  of 
thin  brass  with  connecting  piece  c,  like  a  parallel  ruler. 


(which  becomes,  when  reduced  to  its  simplest  terms, 

*-6»).    [A] 

and, 

(which  also  becomes  x  s=  5  j/.)  These  results,  being 
identical,  show  that  the  problem  is  Indeterminate. 
The  reason  of  this  Is  that  the  speed  of  the  train  is  not 
given.  The  speed  being  assumed  at  ploasore  the  length 
of  the  line  wiU  bear  a  Axed  ratio  to  it,  which  ratio  (from 

equation  A),  is  —  =  5.    Thus  if  the  assnmed  speed  be 

40  miles  per  hour,  the  length  of  line  will  be  200  miles  ; 
If  20  miles  per  hour,  100  miles,  Ac.  And  {B)  gives  the 
following  equation : — 

4   +U  =  *-r^+*^*' 


bnt  when  the  lever  rises  again  Irom'the  force  ot  the  tnte 
the  larger  ratchet  wheel  is  held  stationary  by  a  rat^M 
The  larger  wheel  is  connected  with  s  aerlea  ot  toothat 
wheels  and  pinions,  by  means  of  a  pinion  fixed  on  i^ 
under-rarface.  The  centre  wheel  carrim  an  index  or 
hand,  which  points  to  figures  on  the  dial-plate." — S  ...  1 


E 


N 


^v® 


a 


V® 


N 


N,  P,  N,  three  stnda  oonneeted  as  the  tetters  indicate 
with  the  negative  and  positive  poles,  then  as  the  parallel 
strips  are  moved  from  left  to  right,  or  vice  verta^  the 
screws  and  consequently  the  connections  underneath 
them  become  positive  or  negative. — B.  N. 

[4664.]— PBESSUBE  OF  WATER.— Inreplvto  "Hol- 
b«ck  "  it  mar  be  stated  that  the  pressure  at  tne  bottom 
of  the  two  ^pei  will  be  equal,  since,  by  the  well-known 
law  ot  the  pressure  of  liquids,  the  weight  or  pressure  of 
a  column  of  water  ia  proportional  to  its  height,  and  is 
exerted  eqoally  ia  everv  direction ;  therefore,  although 
one  pipe  is,  for  two-thirds  of  its  length,  8ln.  in  diameter, 
yet  the  preasnra  at  the  bottom  ot  the  pipe,  4in.  only  in 
diameter,  will  ba  as  if  the  pipe  had  been  4in.in  diameter 
throaghont  its  whole  length.  The  pressure  at  the 
bottom  of  both  pipes,  due  to  a  column  ot  water  12ft.  in 
height,  may  be  stated  (roughly)  as  Bib.  per  square  inch. 
— B  .  .  .  .  B. 

[4666.]— SOLUTION  OF  PROBLEM.— Let  x  <■  length 
olUna  u  miles,  y  "  miles  per  hour  the  train  ought  to 
travel.    Then  (a)  we  have  the  following  equations  :— 


y  ■  ''  »  ■  •  i  »  ■ 
which  leads  to  the  sameresnltas  before,  viz.,f  —  iy.  The 
euunclatiou  iheretore  of  the  facts,  altered  as  supposed  In 
tbo  problem, would  be  true;  but  it  would  not  suffice  to 
(IctcrmiiiL-  tlio  absolute  length  ot  the  line.  As  in  the 
former  oases  we  could  only  discover  from  it  the  length 
of  the  line  relatively  to  the  speed  of  the  train.— R. 
Bennett. 

[4607.]— CLEANING  GUN  BARRELS.— In  reply  to 
"Needle  Gun's"  query  I  certainly  don't  recommend  the  nse 
of  fine  emery  paper  for  cleaning  the  inside  of  gun  barrels 
every  time  uieyget  dirty  (there  is  nothing  for  that  pur- 
pose so  good  as  hot  water  and  clean  tow),  but  to  clean  off 
all  rust,  Ac,  that  may  have  accnmulated  in  barrels  that 
have  been  put  by  tor  a  time,  and  to  make  them  look  as 
clean  and  bright  as  on  the  day  they  left  the  gunsmith's 

shop.- MVZZLB  LOADBB. 

[4678.]- INDIAN  COIN.— It  is  a  copper  ooin,  struck 
in  EngUnd  for  the  nse  ot  the  English  settlements  on 
the  island  of  Sumatra.  On  the  left  hand  side  of  the 
engraving  (p.  574),  is  the  following  inscription  in  the 
Malayan  language  :—I>iia  Ktpeng,  1347.  'This  denotes 
the  value  to  be  two  copper  cash,  400  of  which  are  eqnal 
to  a  Spanish  dollar,  formerly  the  general  currency  ot 
the  Eastern  islands.  1247  is  the  Mohammedan  date. — 
Hehby  W.  HKxrKEY,  M.N.S.,  &c.,  be. 

[4675.1— GOLD  FISH.— You  need  not  protect  them, 
they  will  live  through  the  winter. — C.  B. 

[4675.]— POND  FOB  GOLD  FISH.— I  have  kept  them 
alive  and  increasing  in  weight  for  several  years,  without 
protection,  until  they  attracted  the  attention  ot  poachers 
and  found  the  road  to  London.  No  pond  should  be  with- 
out shelter  of  some  kind,  old  stumps  of  trees,  hurdles, 
&c.,  and  the  banks  planted  with  water  plahts.  Z«ol«pi< 
ffraeUu  is  at  presents  great  favourite  in  Covent-garden. 
— Ekoeaveb. 

[4676.]— NITRATE  OF  81LVER.—I  should  decidedly 
recommend  "  Paddy  "  to  send  his  precipitate  to  some 
respectable  refiner  and  get  nitrate  ot  silver  in  return, 
for  to  do  it  himself  wnnld  be  more  tronble  than  profit  ; 
but  if  he  likes  to  tr^',  here  is  the  way  to  do  it :  Throw 
the  precipitate  in  a  filter  in  a  tunnel  sufficiently  large 
to  hold  twice  as  much,  then  wash  with  hot  water 
until  the  precipitate  is  free  from  all  soluble  matter, 
then  dry  in  an  oven,  powder  well,  and  mix  with  twice  its 
weight  ot  a  mixture  ot  carbonate  of  soda  and  carbonate 
ot  potash  in  equal  parts  well  dried;  put  it  in  a  crucible 
and  expose  to  the  hest  ot  a  blacksmith's  forge  until  the 
contents  ot  the  crucible  arc  perfectly  liquid ;  let  the 
crucible  cool,  then  break  it  and  separate  tne  button  of 
silver  from  all  traces  ot  sln^,  dissolve  the  silver  in  an 
evaporating  basin,  by  a  mixture  of  eqnal  parts  of  pure 
nitnc  add  and  water,  avoiding  all  exoess  of  add,  neat 
will  be  required;  then  evaporate  down  to  dryness  and 
fuse  the  dry  residue,  taking  care  to  use  no  more  heat 
than  is  absolntcly  nocessarj'.  The  fused  silver,  if  the  ope- 
ration be  properly  done,  will  be  purely  neutral  and  fit 
for  any  photographic  purpose. — Operatoe. 

[4880.]— BLEACHING  BROWN  CALICO.— If  "  NS  " 
will  first  boil  the  calico  in  lime  water,  wash,  and  without 
drying  boil  again,  in  a  solution  of  soda  or  potash  ;  wash, 
and  without  drying  steep  iu  a  weak  mixturejot  chloride  ot 
lime  and  water  for  six  hours ;  wash  and  without  drying 
, steep  for  four  hours  in  a  weak  solution  or  mixture  of 
snlpnuric  acid  and  water ;  wash  well  and  dry;  he  will 
find  his  calico  wliite,  sound,  and  beantifuL — Wahssof. 

[4682.]— TONING  BATH.— I  will  look  out  the  number 
that  the  formula  appeared  in  and  let  "  Photographer " 
know  which  it  is.- Mus. 

[4888.]— VALVE  FACINGS  OF  CYLINDERS.— The 
cylinders  always  have  the  valve  facings  cast  on  them: 
they  are  finished  by  being  turned,  and  the  pa  rts  that 
will  not  run  true  are  filed  as  best  they  can  be.  I  think 
borax  is  the  finx  for  brass.  Will  "  Amateur  Brass- 
Founder  "  kindly  describe  his  furnace  for  the  benefit  of 
his  brother  readers  who  will  gladly  receive  the  description, 
St  all  events  I  shall  be  extremely  obliged  ?— Toheteb. 

[4684.]— TYPE.— There  is  a  decided  and  palpable 
difference  between  "  genuine  "  and  "  pirated  "  t>-pe,  as 
there  is  between  an  original  woodblock  and  it^i  cliche. 
Any  typefounder  would  point  out  the  distinction 
practically  in  a  minute  better  than  word  painting  would 
tell  in  an  hour.  Weight  for  weight,  I  should  prefer  the 
"  genuine,"  but  I  never  heard  of  any  positive  trial  as  to 
duration.  In  metal  ot  equal  quality  much  difference 
may  be  produced  by  the  mannerof  casting. — Enubaveb. 

[4689.]— PEDOMETERS,  DESCRIPTION  OF.— The 
following  description  of  a  pedometer,  the  invention  of  a. 
Mr.  Pa^'ne,is  extracted  from  the  Magazine  of  Sricjue. 
"  In  this  extremely  ingenious  and  skilful  contrivance 
motion  is  communicated  from  the  traveller  to  the 
machinery  of  the  pedometer,  by  means  of  a  horizontal 
lover,  which  is  furnished  with  a  weight  at  one  cud  and 
a  pivot  or  axis  at  the  other ;  under  the  lever  is  n  spring 
which  keeps  the  former  when  at  rest  close  up  to  a 
regulating  screw;  the  spring  being  so  arranged  as  to  bo 
only  just  sufficiently  strong  to  overcome  the  weight  ot 
the  lever,  and  prevent  its  tailing  dewnwards.  When  the 
body  of  the  traveller  is  raised  in  progression,  the 
lever  is  impelled  downwards  by  the  jerk,  and  im- 
mediately returned  to  its  place  by  the  spring,  and  so 
long  as  the  motion  is  continued,  the  lever  is  coustantly 
in  a  state  of  vibration.  A  small  ratchet  wheel  is  fixed 
to  the  axis  of  the  lever,  and  beneath  it  is  another  and 
larger  ratchet  wheel,  which  fits  on  the  same  axis,  bnt  is 
not  attached  to  it.  These  two  wheels  are  connected  by 
a  ratohat  or  pale  in  such  a  manner  that  when  the  lever 
falls  both  wheels  are  moved  forward  one  or  more  teeth, 


]— BICHROMATE  BATTERY.— The  distance 
between  the  plates  should  be  as  little  as  possible,  ny 
^in. ;  the  copper  wire  can  either  be  solderaa  direet  into 
the  carbon  or  a  terminal  soldered  in  first,  and  tha  win 
clamped  br  means  ot  the  screw.  The  soldering  mnstbe 
done  carefully  to  ensure  a  good  connection  ;  drm  s 
good  deep  bole  into  the  carbon  and  fill  it  with  soft 
solder,  using  plenty  ot  soldering  finid,  pnt  the  citn 
wire  or  terminal  into  the  hole  hot. — Toketbr. 

[4(94.]— HOBOLOGICAL.— I  cannot  nnderatand  vlat 
B.  E.  Loddy  means  by  the  first  portion  ot  his  qneiy ;  is 
it  a  misprint  ?  The  sizes  of  foreign  watdus  are 
reckoned  by  lines  and  English  watcher  run  by  tvia, 
thus :— 8,  10,  12,  up  to  24,  which  is  the  largest  on  a 
general  nse  ;  No.  8  size  is  the  smallest Tosizts*. 

[4701.]— CLEANING  COINS.— To  dean  copper  edni, 
scrub  them,  and  then  lay  them  in  dissolved  sulphate  of 
copper  (a  super-saturated  solution),  for  A  few  hooq, 
then  brighten  with  a  brush  or  leather.  Silver  coins  ess 
be  deaned  in  the  same  manner,  by  nalng  nitrate  ^ 
silver.— C.  B. 

[4701]— CLEA  NINO  COINS.  -  Pat    tham    in  s  »-     ' 
luUon  of  one  part  of  add  sulphuric  and  foixr  ot  watsrfx 
a  tew  minntes,  and  then  rub  well  with      a    piees  d 
chamois  leather ;  they  may  be  kept  brlgKit  by  glii« 
them  a  coat  ot  eollodion.— Geoxetbos. 

[4708.]— CHANGE  WHEELS.— I  dont  think  tltaki 
rule  that  would  answer  his  purpose,  only  irliat;  Is  dil 
the  rule  of  thumb.    It  you  can  tell  how  xnany  1^4 
roving  (of  a  oertaln  hank)  it  will  take  to  OH  front  ca 
end  of  the  bobbin  to  the  other,  and  then  calcalate  Q» 
speed  required  to  run  with  the  wheels  you  have  on  (fixsi 
by  the  maker),  and  by  the  following  general  rale  tot 
speeds.    Multiply  the  speed  of  driving  wheel  Inr  the 
Intermediate  driving  wheels  for  a  division  ;  then  the  re* 
quired  speed  by  the  driven  wheels  for  a  dividend,  tlis 
qaotient  will  be  the  wheel  reqnlred,  for  liftinf  eroopy. 
For  ratchet  wheel  the  following  will  bo  the  only  means 
that  I  know  of  (I  take  it  tor  grantad  that  you  know  the 

reneral  rules  of  cotton  ealcnlation) :  the  two  extremes  »t 
he  cones  give  the  speeds  for  full  and  empty  bobbtna  U 
Sou  know  now  many  laps  of  a  eeriain  liaak  wlU  fill  a 
obUn,  yon  may  then  find  how  many  teeth  there  is  in 
the  ratdiet  by  the  following  simple  methods.  We  vJO 
snppoaa  there  are  (K)  laps  on  a  bobUn  and  a  fixed  wheel 
on  the  shaft  (that  carries  the  ratchet  wheel)  which  makea 
three  revolutions ;  in  moving  the  strap  irom  one  end  ot 
cones  to  the  other,  it  wUf  require  60  movementa  ot 
ratchet  wheel  to  fill  the  bobbin  halt  a  tooth  each  time ; 
divided  by  three,  the  number  ot  revolutions  to  move  it 
to  the  end  will  give  ten,  the  number  of  teeth  reqtdred; 
and  in  answer  to  the  other  I  don't  tolly  onderstand  whieb 
wheel  he  means.— B.  H.,  Rochdale. 

[471M.]— CHANGING  SURNAME.— The  usual  plan 
now,  I  believe,  is  to  advertise  your  Intention  in  the  le  ad- 
ing  newspapers.  A  few  years  since  many  letters  ap- 
peared on  the  subject,  when  Mr.  Jones  took  the  name  of 
Herbert,  and  Mr.  Bngg  that  of  Howard.  Consilt  Pal- 
mer's index  to  the  rt'sKi  newspaper.— Ax  Ou>  Itaic. 

[4706.]— NATURALIZATION.- There  is  a  depsirt- 
ment  caUad  the  Alien  Ofllca,  either  at  Whitehall  or  at 
Downing-street,  where  application  should  be  made.  And 
the  proper  forms  obtained.— Ax  O1.D  Uxx. 

[4706.]  — PHOTOGRAPHY.- "In  a  Fix"  has  most  proba- 
blyadded  too  mnoh  salt.  It  is  a  fact  frequently  forgotlnn 
that  chloride  of  silver  is  far  from  being  insoluble  in  m 
strong  solution  of  salt.  Let  him  add  some  strong  silver 
such  as  an  old  bath,  and  after  stirring  it  will  settle 
clear.  For  the  future  use  as  little  water  as  you  can  for 
washing  the  prints,  as  the  weaker  the  solution  tha  longer 
time  it  takes  to  seitle,  and  instead  ot  salt  use  hydro- 
chloric add  to  throw  down  the  silver,  it  vrill  answer 
much  better.  About  a  dram  or  so  to  the  gallon  of  wasb. 
lags  will  be  snflieient. — Operatoe. 

[4706.]— PHOTOGRAPHY.— Let  "In  a  PU"  expose 
the  water  to  sunshine  for  a  day  or  two  after  patting  is 
the  salt,  he  will  be  sore  to  have  a  predpitata  then ;  that 
is,  if  there  is  any  silver  at  all  in  the  water.— Mcs. 

[4706.]— PHOTOGRAPHY.— Allow  me  to  suggest  to 
"  In  a  Fix  "  that  perhaps  his  exciting  bath  has  got  very 
weak,  so  that  his  prints  contain  little  or  no  free  nitnte 
of  silver,  because  U  any  Is  present  in  the  washing  water 
salt  is  certain  to  precipitate  it.— DxDAi.rs. 

[4707.]— STEAM.— The  best  rules  tor  treating  thlt 
difficult  question  will  probablv  be  found  in  Rankin** 
works,  as  his  "  Useful  Tables  and  Rules,"  page  SOS,  da- 
E.  L.O. 

[4710.]— TO  REFASTEN  BRASS  TAP  IN  KITOIEN 
BOILER.— Obtain  a  spanner  to  fit  the  nut  Insldt  the 
boiler  first  of  ail;  turn  the  loose  tap  towards  II* left, 
then  place  spanner  on  ant  inside ;  hold  tight,  tkatum 
the  tap  back  nntil  it  baeomes  firm. — Cabpax. 

[4710.1— THE  BOIUR  TAP.—"  Inquirer  "  will  tod 
iwiide  his  lioiler  a  screw  temtle  on  the  shank  of  the  tap, 
which  he  must  aerew  up  tight  with  some  red  lead  in  the 
joint. — Geokbtbos. 

[4710,]— FASTENING  TAP  IK  KITCHEN  BOILER. 
-Hold  the  nut  inside  the  l>oiler  with  a  spanner,  while 
you  turn  the  tap  round  outside  with  another  spanner 
until  it  is  tight  enough.  Should  the  tap  be  not  upright 
when  thus  tightened,  nnscrew  and  back  tap  and  nut 
snlBclently  and  screw  up  again.  Sheet-lead  for  washer 
is  perhaps  tha  best.— G.  F.  B. 

(4713.1- BEES.— I  shanld  advise  "J.  G."  not  to  re- 
move his  bees  till  the  spring,  as  the  combs  will  then  b« 
full  ol  brood ;  the  better  plan  would  be  to  let  them  swarai 
and  pat  the  swarm  where  they  are  to  remain.  The  hole 
in  the  wall  should  be  Sin.  or  4in.  wide :  the  bees  will  be 
sure  to  find  it  if  placed  there  the  day  they  swarm.  The 
best  food  is  lump  sugar  and  water  In  the  proportion  ol 
three  ot  the  former  to  one  of  the  latter,  boiled  till  dis- 
solved. A  common  pickle  b>ttU  filled  with  this,  and  a 
piece  ol  cap  net  tied  over  tha  top  and  then  inverted 
over  a  corresponding  hole  In  the  top  of  the  hive  is  the 
best  way  of  administering  It.  Bees  shoold  have  all  the 
food  they  reqolre  for  the  winter  given  to  them  during 
mild  weather,  as  if  It  is  too  oald  for  them  to  take  winr 
after  taUng  food  they  are  very  subject  to  disease.    If 
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O  ■•  wonld   get  "Bee-keoplng  for  tho  M»njV'  pnl>- 

;"  comfng^ut  "^.Ten  the  botUe  U  &kon  off  to  b.  r.- 

Led. — Ox*OB».  ,  .^    ..-u 

r47«)l  —  KAIiEIDOSCOPE.-  In    »i««*er    to       H. 

ii'toy  tf  inade  tba.:-Vrc,curo  t«o  oblong  flUpsoJ 
olOM-Blissr  length  and  breadth  at  pleasoje.     Join 


?Ioh^«m     with  »sm£r  hoi,  in  Its  centre,  tbrongb 

JitK-TTt^look  at  toe  oolonrcd  objects  contained  in  the 

'Ml  h.  «.a  otlier  rod.    This  cell  is  fitted  on  the  tube 

ike  tV^ob?elt"u.°  of  »  telescope.  '"I  "jade  to  t^ 

J  .  it  h>a  n  disc  of  Kround  glass  in  front  •,  this  oeu 
round ;  It liMaatMoigroK  ^^^^^  ^^j^^j, 

■^ifi^Ai^^tol  Then  keeplhe  proper  »ide  npsnd 
rh^bJ-dToraSStaliriSeSt  station^,  «ud  turn  round 
JSf  -oil  on  the  end,  when  the  effect  wfllbe  very  striking, 
t^^S.^aumcl  ol  Uie  endless  variety  which  can  be 

*°  ^^!S?  AnanideofBO'  gives  six  reflections ;  one  of 
iriiY^foufdlW?^  oneofi^o  gives  eight;  bnt  80^  give, 

»L^Irtre«ult.«stobrmiancy.-Vii.vs. 

r*7a8 1— B-^BOMETEB.-ln  reply   to  "  Geometros, 

?»S^'Ji'?htSSSfe?e°r.'^raTrWiSfo"n 

^T^oTi     «wtn«T   BlOHr.— "Moses"    does  not   state 
tffi-^yS^n?iufni^  therefore  my  reply  Is  not 

l^rf^T  .iTtaliii^  ntaita,  I  have  done  so  for  many 
"Sll^Sout^SSwienoing  «y  detriment  to  my  eye- 
stabt. — Ab  IioTio.  „ 

rj.««  1  anORT  SIGHT.— In  reply  to  "  Moses,  I 
.hi'^'i^rtSuf  Lise  hto  to  nse  ^sses,  for  instead  of 
SfiSSliS^Sef  e«!thoy  would  relieve  them ;  he  need  only 
tiS?S2iSVhea  ont,  beoanso  they  would  o.use  con- 
wear  ^o^^.^"'!;,^'  )>„,,  j,e  could  before  see  well.  It 
loaloa  in  near  ""ajf","^;  "Vnuld  get  more  tonvox  as 
i?jri^S^to*hi'"r/eftomhtacS^anlcaUon.bat 
b^L!5?«s"aM,SS  that  hi.  eyeawiU  impreve  as  he  «.ts 

"^twRl-^HORT  SIGHT.-The  ease  of"Moies"isB 
very^Simonone  indeed.  If  there  is  no  organic  daaease 
If  <?.«  avThe  is  probably  snfferingfrom  conical  cornea. 
?h«7^TOOT^0oming  loo'converVhls  is  caused  by  c  oae 
i^uSu^n  toSto  things,  »s  readUig,  *ri»l"8.  "'"J, 
m>U?a  taUoring,  the  microscope,  4c.,  when  the  eye 
U  ta^S'eU  SSS^  To  prevent  the  eye  getting  worse 
}lt  wUl  Drobablynever  get  better},  remove  the  cause. 
S  J^„  .  .MlarinH  orlarming  life.  At  all  events  ex- 
«^«^5f&.  as^^a.  possible,  and  then  not 
S?Trn^3lBh^Sllight,  or  twUtot.    Strengthen  the 

SfSSE^^hwAoSidbJoJ^t.  tleey^  th.  distance 

rS^-Srher^  rd^ta«ecr,"x 

lSM?«SnSe  opposite  side  ef  the  street,  pe  reason 
wSfbScauMtSS  eye  tries  to  accommodate  itself  to  cir- 
o^tMCOS^and  U  the  specUoles  be  rather  too  weak 
thSlyTwrn  never  feel  tired,  but  in  trying  to  accommo- 
date ItseU  to  the  spectacles  it  is  at  the  same  Ume 
lesMiSaie  convexity  of  the  cornea.  U  the  specUcles 
bA  tooSrooK  the  e  u  becomes  more  shortsighted  In 
S^lnlngitsdf  to  sul  them.  Aboveallnever  nseaneye- 
oSSTorTie  wiUooot  nuaUyhave  to  change  it  for  others 
ol  aSlaher  power.  Through  an  llhiess  my  eyes  became 
weak  at  fomteen.  Eeadhjg  caused  me  to  become 
S^MUyX?Sgh  ed.  I  can  now  read  di.tincUy  at  no 
SSrettannTTvii"  "  Moses  "  the  benefit  of  26  years' 
boasbt  experience  in  this  matter.— Q.  P. 

r47as.l-ANSWEB  TO  "  M08KS."-My  case  was  ex- 
actly like  that  of  "Moses."    About  the  age  of  14,  my 
^ht  got  so  short  that  I  could  see  nothing  at  any  dis- 
tsS.ce.    I  wasoonseduently  debarred  from  every  amuse- 
S?"  or  occupation  muirlng  eyedght.    About   tins 
time  a  friend  made  me  a  present  of  a   pair  of  glasses, 
"ertataly  the    most  v.lJible  present  ?  ^ave  ever  «. 
ceired     it  as  it  were  opened  a  now  world,  or  rather  re- 
Stored  the  old  one  to  mragataj  I.  who  had  been  getUng 
gtadMUybUnd,  so  to  speak,  for  years    was   suddeiJ.v 
ISSTtoseeagiinas  well  as  ever.    I  «»»»*«•  •"^ 
have  used  tluiame  flaua  ever  since  without  the  slightest 
inoonvwiienca  of  any  sort.    My  eyes  are  certainly  no 
worse,  though  I  cannot  say  they  are  much  bettor,  than 
they  were  iSen  I  began  to  wear  them.  I  cannot  now  (nor 
coald  I  then>  read  ptlat  ainarge  as  the  beadlogENousB 
MECHA!iioatmor«(bui  Ijft.  fistanoe  without  my  spap- 
taolee,  but  wttt  them  I  can  read  the  amaUoet  print  in 
At I:..--  /.uv  ..41...  mAAr»mm.  AA„of  the  nnbliaher  at  the 


affinity  of  sodium  for  chlorine  is  greater  than  that  of 
zinc  ;  let  us  express  this  by  figures,  which  are,  it  must 
be  understood,  purely  arbitrary,  and  used  simply  to 
convey  the  idea.  Expressing  the  atlracllon  of  /Ino  bj 
40  and  that  of  sodium  by  6U,  we  see  that  the  rino  can- 
not break  up  a  moleoulo  of  the  salt ;  but,  formulatUw  it, 
Nn  CI-  K  Zn,  we  readUy  conceive  that  the  internal 
afllnities  of  the  sidt  are  weakened,  that  the  molecule  is 
held  together  by  a  residuarj-  force  of  HU  only,  imdis 
thus  "  Mlarixed;"  it  only  requires,  therefore,  some  other 
force  to  complete  the  rupture.  In  the  manganese  battery 
this  is  supplied  by  the  readiness  ol  the  extra  atom  of 
oxygen  to  enter  into  a  new  cimblnation.  and  as  a  result 
of  the  several  actions  which  take  place  on  the  lino  of 
polarized  molecules,  the  sodium  is  tranalened  elsewhere 
Snd  chloride  of  islnc  formed.  I  think  Mr.  Jarmau  is 
misUken  as  to  the  iron.  I  have  seen  oast-iron  long 
buried  1.  isi  into  such  a  »tiite  as  to  become  soft  and  have 
areat  Accsa  of  carbcu,  bnt  ordiuorj- cast-iron  couUms 
only  from  3  to  6  per  cent,  of  carbon,  either  as  graphite  or 
combined.— Siom. 


r4729.1-a  ARIETI8.-I  do  not  think  o  Arletla  can  bo 
seen  with  a  Sin.,  unless  the  "I'serverpossessesaUj^etber 
e™  optional  powers  of  vision.  If  1  remember  righUy  I 
deMribeit  in  my  "  Halt  Hours  with  the  Telescope."  as  a 
«??  dlBlcult  ob>ot  for  such  a  telescope.  A  sharp-eyed 
friend  had  seen  it  with  such  an  aperture,  or  told  me  so, 
ISd  it  is  to  be  remembered  that  seeing  miuute  points  ol 
light  depends  quite  as  much  on  eyesight  as  on  the 
taeacone/  H  1  did  not  believe  this  I  should  have  to 
ie«aTs^me  esteemed  friend,  as  untruthful,  lor  they  see 
objects  which  are  not  only  whoUy  invlslbU  to  me  with  toe 
same  telescope,  but  commonly,regarded  as whoUy beyond 
toe  power  of  such  telescopes.  The  posiUon  angle  of 
a  Irfetis  i.s  about  107^  B  of  about  lO""  -nagnltude  an^ 
purple,  distanoo  is   considerable,    and  B  is  triple.— 

BlCHAED  X.  PEOOTOR. 

flT.'il.l— CARBO.VS.— The  process  given  by  me  tor 
protecting  carbons  and  their  oonneclioM  does  not  at  oil 
Sect  the  conductivities,  I  carefuUy  tried  «»»*  »°^'  b"" 
fSra  oubUshingthe  process;  of  course  it  will  destroy 
condSvitfat  toe  sirfwse.  toat  is  to  say,  toe  reception 
of  toe  current ;  toough  if  w<ilmbbed  so  as  to  dear  off  any 
flli  of  ^fflie  cnrSent  wUl  pass  into  it  «rom  meUU  to 
considerable  degree,  bat  of  oourw  -"" '"J"^;??  to^'oar. 
cause  they  do  not  come  into  real  contact  with  the  car- 
bon.—Sioma. 

14782.1— 0A9  TAR.— I  am  not  acquainted  with  the 
process,  and  should  thtok  a  preparation  of  oarboUc  acid 
likely  to  be  more  useful  and  much  pleasauUr.— sioma. 

14783 1— BRONCHITIS.— "  Omega"  is  surely mlst^en 
when  he  describes  his  symptoms  f » ^"  brond^s. 
Bronchitis  is  an  iwute  inflammation  of  the  membranes 
of  the  bronchls,  or  breathing-tubes,  and  "^attacked 
with  it  he  would  not  be  able  to  walk  about  long. 
•'Omesa's  "  ailment  is  evidently  c lironic,  and  the  fact  ol 
Ihemucus  being  streaked  with  blood  is  an  extra  reason 
why  he  should  seek  medical  advice   at  once.— SaOL 

r47Sai-GEOLOGIOAL.-The  ouertlon  of  "  Veritas 
I.  one  I  believe  most  unacconntab^  shelved  by  our  pre- 
IS  one  A  uw*.o,»  — 1„  ♦v.art..^   T  >,ftv«    seen  evi 


add.  It  is  dried  and  the  matted  parts  pulled  out  wito  toe 
fingers  or  a  pin. — P.  B. 

[4744  ]  —  OUN  '  COTTON.  —  Take  of  cotton  loj., 
sulphuric  acid,  S  fl.  oa.,  nitric  acid.  6«.  oa.;  mUthe 
acids  in  a  porocUin  mortar,  immerse  the  cotton  in 
the  mixture,  and  stir  it  lor  three  minutes  wito  a 
glass  rod.  nntU  tooroughly  wetted.  Transfer  the 
coltou  to  a  vessel  ol  water,  sUr  weU  with  a  gUss  rod, 
decant  the  Uqnid,  pour  more  water  on  toe  mass,  and 
repeat  too  process  unlU  the  washing  ceases  to  give 
a  precipitate  wito  chloride  ol  barium.  Drain  the 
product  on  filtering  paper  and  dry  In  a  water  bato.— 
W.  F.  L. 

r4744.1— GUN  COTTON.— Mix  4Jox.  of  pnre,  dry, 
nitrate  of  potash  with  SO  fluid  drachms  of  sulphuric  acid 
fsD  gr.  1-815),  and  stir  Into  tois  mixture  oarelnUr 
120  grs.  ol  besi  carded  cotton.  As  soon  as  saturation  ta 
complete  (in  abont  one  minute,  if  proper  care  has  been 
used),  throw  toe  cotton  into  a  Urge  pan  of  dean  rain 
water,  and  change  too  water  repeatedly  untU  Utaiua 
ceases  to  show  toe  presence  of  add.  toen  squeeze  it  in 
a  doto  and.  after  bdng  well  polled  out,  drv  it  at  a  tem- 
perature of  about  180=.  (Dre.)  Ihavenotbadocoaelon 
to  make  gnu  cotton  for  some  years,  but  I  am  prettrcer- 
taln  that  I  have  tried  toe  above,  among  many  otowy, 
and  found  it  suitable  for  photographic  purposes.  Nitric 
add  la  sometimes  used  in  place  of  nitrate  of  potaah, 
though  I  think  the  latter  U  prelerable.-T.  W.  Booed. 

r4744.]— GUN    COTTON.— One  part  of  finely,  carded 
cotton  ia  immersed  in  18  parU  oi  a  mixture  of  equal 

..<  ..I,..!.    bM,!     nt   onAnlflft    ffravltT    I'otL    ana 


measnies  of  nitric  add,  of  specific  grai^'I.,1''*'  ""> 
s^phnric  add  ol  BPedflo  gravity  lS«.  The  cotton 
must  be  oompletdy  taunersed  in  toe  mUtnre,  otherwise 
It  becomes  ao  hot  aa  to  undergo  instant  deoompodUon. 
After  a  few  minutos  Immersion  it  must  be  plunged  into 
a  Urge  volume  ol  coU  water,  and  toen  washed  so  long 
aa  toe  least  trace  ol  add  is  perceived,  when  the  moist 
mass  is  placed  upon  litmus  paper.  It  la  toen  to  be  oare- 
fSuy  d?&d^a^mperature  Velow  21»°/»J':  ^h"" 
prepared  for  mnitary  purposes  It  is  '«2*  »*i^"« '° 
prolong  toe  Immersion  In  add  for  forty-eight  honn, 
and  to  continue  toe  washing  for  aeretal  day».  Aa 
tons  prepared  gnu  cotton  soaroelfy  differs  from  nnchang^ 
cotton  in  appearance ;  It  is  whlto  and  fibrous,  and 
ratoer  harsh  to  the  touch.— OxcrHimsis. 

[4762.]- DIFFERENTIAL  CALCDLU8.— By  tormnla 


or  = 


dx  d    X 

{*(x)}» 


tK'ahoTO  (^a»  the  addren.  *o..olure  pubUaher  at  the 

•    •  ■    n  of  Uiitpage)  at  more  toan  arm's  length  from  the 

Of  aoniaa  I  lave  a  pair  ol  veiy  strong  lenses,  but 


bottom  of  laiit 

^ye.    Of  •oorsw  » j^Tw  »p»..  ".  »»~j  *•— ■ 

'■  UoM*  "  needhave  no  lear  of  the  torm 


'  very  strong  " 


••  MOMe  neea  nave  no  lear  oi  iiie  wrui  ,wi,  a> — c 
aa  it  onlT  refer*  tothediverging  power  of  the  lens,  and 
as  taraemrexpaieaeeKoes  taM  no  injurious  effect 
open  the  eye  wliaterver.  My  glasses  were  the  best  Peb- 
bles (this  I  believe  il  an  Important  thing  to  notice),  and 
cost  origiaally  hall  a  guinea  (steel  frame)  at  an  opUcian  s 
In  the  Strand.  Except  a  new  pair  ol  frames  I  have  had 
nootoer  expense  vrithtoem,  though  1  have  worn  them 
continually  out  of  doors  and  ever  since  witoout  an 
hourlntermisalon.cxcept  at  nighttime.  If  my  experi- 
ence Is  of  any  use  to  "  Moses,"  ho  is  heartUy  weloome 
to  it.- IvoBT. 


H723.1-Z1NC  AND  SODIUM  CHLORIDE.-Mr. 
Jarman  overlooks  the  altered  oonditlona  in  tho  two  cases. 
Zinc  cannot  dispUcc  the  sodium  from  common  salt,  for 
the  rcverae  action  takes  place;  In  the  old  phrase  the 


MnrceoioRlsts.  The  only  theory  I  have  sMn  ever 
rt?empti^.twasby  a  Fellow  ol  toe  Dublin  Society; 
that  il  the  frequent  and  tremendous  dislocatory  earth- 
OMkes  attorted  by  the  "  faults"  or  dykes  of  Oiose  early 
2Sto%»™  of  those  dislocations  or  crack.  thr«"l*  t^e 
Vholc  wrto  crust,  down  to  the  very  lava  level,  acted  as 
rnSu  CTtoding  aid  shoding  forto  upward  douds  of  its 
o^nSwrfro"",  which,  'iinttwdthroiwh  a  vast  ex- 
tent ol  overiying  sea,  then  sotUed  on  its  bed,  forming 
what  has,  3J^  intense  pressure.  '<>'  'bousan*"  »' 
ages,  accompanied  in  many  cases  by  baking!  heat,  now 
bicome  a  thin  bed  of  sandstone,  shale,  or  day.  Phe- 
nSa  feeUy  representing  this  are  known  even  in 
some  modem  eartliquakes,  as  toe  last  great  P«™vl^ 
ms  a  dark  and  stifling  doud  of  dust  betog  suddenly 
pSffedu^toom  a  nTw  crack  toto  toe  air.  Now  the  ex- 
tent  of  rub  or  "downtorow"  to  toese  dislocations  is 
SJelv  oeroeptlble  or  noticed.  Say  it|  is  inches-what 
toS  m^rtSvebeenground  and  shotforto  by  th.^^ 

fXm  fanlt.  toe  Clevdand.  or  any  "' ">«  1??°^^- 
great  faults  that  dislooato  our  elder  straU  to  "U^dteeo- 
tions  when  toe  mUes  of  crust  toickness  were  thus 
inched  toough  in  toe  throes  of  tl^J  «"*^«  froS 
If  coal  beds  be  now  preparing  «''out  the  great  tro^oal 
river  mouths,  that  pour  down  a  yearly  tribute  of  forest 
VMilsTherekust  ^e  very  tolck  nnilorm  deposits,  as 
S?nd.  BO  as  the  NUe  aUuvium,  the  London  chiy  or  chalk. 
?heoW  strata,  with  their  couiitless  distinct  beds  rarely 
vieliUng  a  stoie  a  yard  thick,  and  conttomal  changes  of 
iateriSia  foot  of  this,  two  ol  that,  so  n»ny  inches 
dMu  red  sandstone,  one  inch  pale  buff,  and  toen  the 
d"prS  agato-thesi  todicato  a  widely  dlffe'ent  .•'»»«  °! 
S«  from  any  now  known;  and  i  agree  with  that 
Msh  geologUt  that  it  is  uttorly  toconcelvable  the  b^ 
if  ShoM  evM  changing  sedimenta  were  e"'*;ri»«f: 
like  the  tertiary  or  alluvium,  from  the  rain  and  river 
^sh  on  iScieSunds,  as  It  U  now  toe  English  faahlon 
to  assume.- E.  L.  O. 

[4740.] -CONTACT  BREAKEB.-I  boUovo  the  con- 
tact broker  of  the  Polytechnic  coU  is  a  ■n°d'a""f  °« 
Foucaulfs.  A  stout  glass  vessel  is  Pf'""^  »',';* 
bottom  and  a  Urgoplattonm  wire  tosorted,  a  Uyer  olan 
i2ij"am  of  JkSSui  is  placedinthe  «»">  ""f  "''^"^ 
fo?aever»l  inches  deep  wito  toe  strongest  alcohoL  On 
toetopS^toeT^sdU*^.  fitting  exacay  Uke  the  rod  d 
ttS  bUlSomato  ceU  (to  fact,  the  apparatus  f"  ""*«  J*"" 
a  bkSoato  battery),  with  a  spiral  spring  added  to 
sust^to^rod,  the  extremity  of  which  i»  anned  with  a 
large  platinum  knob.  To  make  contact,  toe  rod  lade- 
nress^un  toe  knob  touches  toe  amalgam;  to  break 
?oS  itls  simply  released  and  toe  spring  withdraws 
The^od,  which  is'if  course,  P'^'-'gf  "^'J*"^^',^ 
to  nrevent  danger  to  toe  operator.  I  af?  °<>t.4'"{*  J"? 
toattoU  is  the  final  lor-n  the  contact  breaker  ^s«- 
sumeTaa  a  good  deal  of  troubU  was  experienced  at  first. 

""miu  -  GUN-COTTON.  -  "  Experimentalist "  does 
not  state  whether  it  is  the  explosive  or  soluble  go^- 
cotton  he  wishes  to  obtato,  but  I  presume  t  i«  the 
lormer.  from  his  adding  no  water  to  his  acids ;  if  sMhe 
nitric  icld  used  oughtto  be  of  the  'rt^^^^^i,'?^' 
this  is  poured  into  a  vessd  and  «?l'"'f.  ™'', '"^"^  .™ 

"•^"ssiraSi'tttruSci^-K-e"^^^^^^ 

°""^.r^*'after  it  hM  remained  to  the  acids  for  about 
«**',^uti8  It  is  removed  and  tostanUy  P»»n««0  "•»» 
**•  "^Het  being  washed  nntU  it  lo.e»  aU  trace,  of 


In  this  case  *  (i)  «  (o»  -I-  art)S 
*  («)  =  *a 

»  L  - 

d tt  ^j (oS+  j!l)».a«  ■  i8-3  J^ (a'  +  «')» 

•••    dlT  *« 

_r(o«  J-aa)  r(n»  -  <i»  -  *5),  =  -8  oSV""  +«J 

OXOSUtHSIS. 

r«R4l-BR0VZIN0  COPPER  UBN8.-The  surface, 
th^^Ucgnandbrlght.^co«red^^^^ 

°',w*Lllot£S^(i7a  chamber  of  bricks,  reShotJfor 

jS"Sr^Sx  'iSiWpl^ on^'.i3i 

^^iivi  p^»*S*,^  jssi^Thrtffli 

powder  and  afterward,  trith  loft  l»to"-  _i?  o  r^ 

hard  varnish.— Dawi.*. 

riTTS  1-MOTION  OF  THE  EARTH.-The  "  Qaorlst 

and  with  the  same  speed,  unlem  .topped  By  some  eiwnuu 

"M™.W.ATHB.-The  dlmoMton.,  to  toohe.,  asked 
for^b?^A^tJ«  Turner."  on  to.  two  Utoes  I  men 
tinned,  are  as  foUow. :-  Hdttajffel.  Buck. 

DUmeter  of  mandrel  screw   <  «» 

Number  of  thread,  per  Inch WW*     i" 

Dtametor  of  pulley    '  '* 

^hSe'^sM  w»^  oVa^iitVnrp^p, 

of  mandrd  screwB.-T.  W.  Boonn. 

r4T7B.1— LATHE.— The  thread  d  mandrel-nose  tl»t  I 

tool  ASP,  and  diametor  |.    For  the .amesUed  tatoe 

Evans  UMSthe  same  thread  or  el»  »*  *»  »°  Vh  .^ 
Sl^ithTnLy  have  Whltworth;.  I  tUtd^U   to  an 

^eto%Cnrne»Tf«i  f  iSSw^?. 
llSVear  was  li  diameter,  7  threads  to  lln.  1Jf  Wtwortn  s 

^^J.^'^  rh  AP»^„':r,^5!?  ,°'r'^T'p'^{  i°n'  tt 


smaU  Utoes,  be  about  ijin.  »e«i '"" '"JTrS^T  i^i^ 
f^huckTand  for  6to.  f. •^;i^«A,<t£*»uSki^ 
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centra  to  centre,  is  safflcieat  for  amatears'  lather,  and 
affords  room  for  strung  bolc^— L  <-.,  that  wlU  take  a 
gtrongpetf.  And  Mie  hules  tibuold  be  drilled  with  a 
taper  diiu  and  have  a  peg  thai  fits  aconrately.  I  have 
net  yettebemed  my  model  divlaion  peg  or  ''alidade," 
bnt  shaU  shortly,  and  eommmilcate  the  same.  Those 
In  oommon  nse  are  abominable.—^.  K.  P. 

^779.]  —  HOLTZ'  ELECTRICAL  MACHINE.  — "  A 
Revanae  Offlcer  "  (p.  599)  win  find  the  Holtz  machine 
explainod  with  detailed  wood-cats,  in  the  ENOLisa 
SfccOAKIO,  "VaL  HL,  p.  170.  In  French^  description  with 
wood-cuts  is  to  l^  foond  in  Let  MontU*  (L'Abbe 
Moigno's),  VoLXV..  p.  489,  al^o  In  Oanot's  "Phytlqne."  the 
last  edition,  the  13th.  Poggendnrfs  improTement  ot 
m^ngs**  fuU  **Jlxed  due  with  small  holes,  U  mentioned 
in  Lrs  Mondes,  VoL  XXII.,  p.  801.  The  latest  change 
proposed  by  Fr.  Provens&U,  of  the  Roman  College,  was 
announced  and  explained  in  a  Roman  journal  u(  last 
Hay.— B.  Kk&m ax. 

[4779.]— HOLTZ'S  ELECTRICAL  MACHINE.— A 
description  is  giTen  in  No.  298,  VoL  IX.,  p.  391.  Ssreral 
modificatioiu  nave  been  made  lately,  and  several  essays 
and  papers  on  the  subject  pnbllahea  In  Germsny,  bnt  I 
am  not  acquainted  wiui  the  particulars.— Siuva. 

[477g.]_HOLTZ'8  ELECTRICAL  MACHINE.— In 
reply  to  "  A  EoTenue  Offloar,"  be  wiU  find  a  description 
of  Holta's  electrical  machine  Id  Oanot's  "  Physics,"  pftge 
616.  edited  by  Atkinson,  pabUshed  by  Longnmu.  Also 
in  Brooke's  **  Physics,"  page  SHO,  published  by  ChurcbilL 
S.  T.  N. 

ti7ai.]— SU8TAINTK0  BATTERY,— I  do  not  know 
what  is  the  special' battery  referred  to;  from  the  de- 
sorption  it  may  be  the  sulphate  of  mercury,  as  fn  this 
mercury  does  collect;  bnt  an  ordinary  Danlcll's  or  a 
sulphate  of  lead  battery  would  do  if  oonslderablo  force 
of  current  la  needed ;  or  a  manganese  or  mercury  cell,  if 
merely  signal  instruments  are  to  be  worked.  The  period 
of  worUng  would,  In  any  case,  depend  on  the  amount  of 
work  to  be  done  in  ftnv  given  time ;  it  is  qaite  Impossible 
to  name  any  time  witbont knowing  this. — Siuua. 

M785J  —  BINDERS*  TOOLS.  —  I  cannot  inform 
"t*.  J.  W.**  whereha  can  obtain  a  pattern  book.  Has  he 
applied  to  Timbury,  104,  Fetter-lane.  E.C.  ?  I  have 
nerer  given  any  recipes  fur  staining  leather  in  "  mur " 
Mbchanic,  but  U  he  will  state  in  the  next  number 
whether  It  is  white  calf  ho  wi.^Uus  to  colour,  and  the 
particulars,  I  shall  be  nimt  happy  to  ^ve  him  the 
desired  Information. — An  Initio. 

14788.]— IMPRESSION  OF  FERN  LEAF.— Well  oH  a 
piece  of  paper  (say  note  paper)  with  linseed  oil,  bold  it 
over  a  smol^  flame,  anoh  as  that  given  by  a  tallow-candle 
with  along  snuflF,  moving  it  about  so  aa  to  evenly  black  it  all 
ever,  place  it  on  a  smooth  surface  and  lay  the  fern  leaf 
on  it ;  over  that  place  a  common  piece  of  paper,  mb  the 
hand  well  ever  the  part  where  the  leaf  is,  remove  the 
paper  and  place  the  leaf,  the  blacked  side  downwards, 
on  the  paper  to  reoeive  the  Impression ;  place  over  this 
another  piece  of  paper,  mb  the  band  as  before  and  on 
removing  the  paper  and  fern  an  accurate  impression 
will  be  found  npon  the  paper. — P.  B. 

[4786.]— IMPRESSION  OP  FERN  LEAF.-I  have 
found  the  following  way  answer  very  well.  Tnko  a  sheet 
of  note  or  other  paper,  grease  it  on  one  side  aud  then 
hold  it  over  a  lighted  candle,  so  that  the  smoke  blackens 
the  greased  paper,  when  well  blacked  place  the  leaf  on 
it,  press  it  well  and  then  transfer  to  a  clean  sheet  of 
paper,  after  pressing  it  ttome  time  it  will  be  found  to 
leave  a  very  good  impreasiun.- Frakcesa. 

(4788.1— IMPRESSION  OP  FERN  LEAP.— Roll  (he 
leaf  carefully  with  a  printerii*  Ink  roller,  lay  on  a  sheet 
of  paper  and  apply  pressure  in  a  screw  pre-s.- T.  W. 
Boo an, 

[4787.]— SPEAKING  TUBBS.-GutU  percha  is  the 
best  of  all  materials  for  this  purpose.— SfC ma. 


QTTBBIES. 


[4788.]— DISSOLVED  BONfiS.-^ill  some  corrospoQ. 
dent  inform  me  how  to  mannfactore  dissolved  bones, 
and  other  artificial  manures,  on  i/asaaM  scale  for  use  in 
my  garden  ?— J.  H.  B. 

[4780.]— MAP.— How  can  I 
to  the  linen,  as  I  find  the 

BSRIBO. 


(to  my  paper  map  adhere 
absorbs  the  gum  ?— 


[4790.]— COlVTRiaUT.— Okn  any  reader  kindly  inform 
me  how  I  am  to  preoeed  ixrthe  case  of  my  wanting  to 
enter  anythng  at  Stallon/rs'  Hall,  or  any  other  re^i^ter 
of  copyright?    Whoevftf  will  do  so  will  oblige.— M us. 

imh)S»Bizas'fii4  oscillating  cylinder. 

— Can  any  reader  re|/r  mo  to  a  number  of  the  Enulish 
MaoHAUO  oontain^^  a  description  of  a  horisontat 
oscillating  cylind^?  tf  it  has  not  hitherto  been  de- 
scribed, wiITsoqn  en!?lneerin{7  friend  kiuJly  explain  Us 
mechaaiam,  afid  assist  an  amateur  trying  to  make 
onef— F.  A.  B.  Sajlt, 

[479SL]  -»BOBLEM,-.Will "  J.  K.  P.."  or  some  brother 
reader  kindly  solve  the  following?  (o)  A  force  of  ltH)lb. 
is  resolretf  into  tow  «qaal  forces  acting  at  an  anglo  fK>  - ; 
find  magpitadA  of  either  component.  Xns,  511.  [b)  K 
force  of  lOUte.  is  'resolved  into  two  equal  forces  acting 
at  an  anE:;lo  of  30\  find  ma^itude  of  citlior  component. 
Anj.  61'7>  Please  draw  figures  to  iilustrato  both.— 
On  vs. 

[4793.]— IRON  SHIP.— Would  some  of  the  corrc-jpon- 
dents  of  the  MscOAXtc  oblige  mo  with  the  luetUud  of 
la>'ing  down  au  Iron  ship  (of  any  size)  7— T.  H.  Rooak, 
Sunderland. 

[47»4.]— BLEOTBICAJI— TO  "SIGMA."- "Sigma**  (to 
whom  many  thankn),  says  (No.  381,  p.  481),  that  iu  ca^es 
re<iniring  a  largo  current,  aa  fur  magnets,  ^.,  the 
peroxide  of  mank')iiiL-t*e  battery  Is  ''absolutely  usoIcsh." 
On  the  other  luuid,  he  states  (p.  482)  that  the  Bulph^te 
of  lead  battery  "  yielda  a  Inr^'e  current,"  aud  would 
therefore,  I  infer,  be  very  suitable  for  magnet-^.  Will  be 
kindir  inform  mo  whether  a  l^in.  miignet  with  six  eon- 
voliittoni  of  No.  18  B.W.O.  covered  wire  wuuld,  witb 
8  pint  celld  of  the  last  named  battery,  lift  tkiz.  l-lGin., 
the  connections  measuring  about  10ft.,  or  whether  he 
can  HUKgeat  aay  alteratitfu  in  diameter  of  wire,  number 
of  cells,  ^.  A1h«  it  the  battery  should  bo  coaplod  for 
quantity  or  int«isUy.  An  answer  on  these  points  would 
much  obligOi  and  probably  save  me  needless  expense.— 
W.  J. 


[4795.]- ENAMELLING  SLATES.- 1  shall  feel  truly 
obliged  if  one  of  your  kind  readers  will  be  so  good  as 
to  nplain  to  me  tne  pnweds  of  enamelling  (or  japanning) 
on  slates;  or  inform  meet  any  book  on  the  subject. 
—Do  Me  So. 

[4706.]— UNIVERSAL  SWIVEL  G  AS  JOINT.— WiH 
D.  Clark  be  to  kind  as  to  iaform  me  what  kind  of  a  joint 
a  onlveraal  swivel  gas'joint  is  ?  Also,  what  kind  a  tele- 
seope  joint  is.— A»oa. 

[«T97.]— TUB  HOOPING.— I  hare  a  great  deal  of  tub- 
hooping  to  do,  and  I  want  aome  one  to  tell  me  how  to 
get  the  nioper  iev^i^  aa  I  eanaot  get  them  to  fit  property. 
— Axon. 

[4796.] -STAINS  ON  WOOD.-Wm  some  feUow* 
reader  kindly  answrr  me  the  following,  by  giving  the 
reason  why  some  joinery  work  with  which  I  (im  con- 
nected has,  on  being  stained  and  varnished,  become 
covered  with  blaek  stains,  in  the  form  of  spots  spread 
Indiscriminately  over  the  tsurface,' bat  especially  over 
the  panels  ?— GaomTftos. 

[4799.]— SCIENCE  AND  ART  DEPARTMENT.— Can 
any  of  our  technical  friends  give  any  information  con- 
oerning  the  Queen's  medals  for  snbjec*  L ;  are  stodents 
that  have  passed  in  honoora  eligible  for  medals? — 
L.  M.  N. 

[4800.1— GEOUBTRT.— Divide  a  septagon  into  nine 
equal  parts  by  lines  parallel  to  one  edge. — T.  Stoest. 

[4d01.]^GREENHOU6E.— Will  some  brother  sub- 
scriber kindly  send  me  a  sketch  (if  our  editor  will  allow 
space  for  it)  ol  a  imall  greenhouse.  I  want  some  decora* 
ttve  work  about  it,  Kuoh  as  gable  boards  and  carved 
top ;  also,  what  would  be  best  to  beat  the  same,  aa  I  can 
have  steam  oondnclod  to  it  with  little  trouble  ?  I  want 
the  house  span  roof  7— Black  Countby  Jus, 

[4803.]— WATER  POWER  WANTED.— WUl  some 
practical  person  advise  a  professional  man  with  me- 
ohanioal  and ,  farming  tendencies  ?  I  have  two  small 
terms  which  conld  be  much  benefited  by  irrigation. 
Each  baa  a  stream  runxiing  along  the  lower  boundary. 
The  stream,  though  never  dried  np,  is  in  sammer  so 
dtmiaished  that  it  probably  might  be  conveyed  through 
afiln.  or  eitt.  pipe,  and  then  Telocity  la  also  verr  small, 
the  fall  being  perhaps  2ft.  to  8ft.  I  want  a  seLT-acting 
power  to  convey  water,  by  pipe  or  otherwiue,  to  the 
higher  level  of  lUft.or  Vlti~,  by  meanft  of  a  pump  orotber 
sufficient  lUtlug  arranncmeut.  I  hRvo  made  a  rude 
model  on  the  principle  of  a  screw  within  a  tube,  in 
tended  to  be  caused  t4>  revolve  by  the  prenanr'*  ot  water 
passing  through  the  tube.  The  model  lube  Is  lUiu.  long, 
lin.  bore  ;  the  screw  tia-i  but  one  thread,  making  a  coil 
of  thirty-nine  n  Ithin  the  length.  I  am  now  aware  that 
the  pitch  of  the  screw  is  not  correct,  and  that  a  second 
or  more  threads  would  give  more  power.      Under  water 

gressuro  of  ^ift.  or  4ft.  my  model  gives  a  rapid  velocity, 
nt  incapablo  of  resisting  oven  very  slight  obstractlon. 
— D.  J. 

[4808.]— FAURE'S  BATTERY.— I  have  recentW  pur- 
chased one  of  Fauri's  batteries,  and  shall  bo  grcaUy  ob> 
Uged  if  some  correspondent  will  inform  me  how  It 
would  answer  to  fill  the  carbon  bottlo  nith  a  saturated 
solniinn  of  bichromate  of  putash  instead  of  nitric  acid. 

— D.CDALDS. 

[48IM.]— THE  LATE  DROUGHT.— Being  deeply  in 
terested  in  Uie  progress  of  meteorplogieal  science,  I 
should  like  to  learn  whether  the  late  severe  dronght  in 
the  British  Inles  and  in  France  has  also  prevailed  in  re- 
mote regions,  ai  in  Rusnia,  North  America.  orcLiCwbere. 
As  it  may  have  extended  more  or  lesn  over  the  whole 
northern  hemisphere,  I  ufaould  esteem  it  a  great  favour 
if  any  brother  reader,  who  may  posstiss  notes  on  the 
weather  or  the  amount  ul  rainl^  during  one  or  more  of 
the  past  three  or  four  months,  or  any  remarks  on  the 
season,  from  remote  stations  on  the  globe,  would  kindly 
and  briefly  inform  me  throogb  the  medium  of  your 
eolomiu. — C.  F. 

(48(B.)— HEATING  APPARATUS.— Will  one  of  your 
readers  kindly  inform  me  the  best  way  of  conBtrucmog 
and  heating  coil  pipe*  for  the  warmth  of  a  small  office 
6ft.  long  by  4ft.  wide  ?  I  have  in  previoas  winters  used 
the  gas-jet,  but  find  it  affects  my  health,  without  oom- 
fortto  the  feet.  I  have  an  idea  that  a  boiler  outside  the 
office  In  an  enclosed  passage,  "  now  erected,"  might  be 
heated  by  (tas  without  being  unhealthy,  and  cause  the 
iteam  to  pans  through  the  pipes  near  the  door  to  warm 
the  place.  Advice  niKin  this,  or  any  other  method,  will 
be  received  with  thanks  by— A  Puob  Clsrx. 

[4806.]— DISCOLOURED  IVORY  STATUETTES.— 
Can  any  of  your  numerous  correspondents  iufomi  me 
huw  to  restore  the  whitenoa.^  to  Ivorv  Atatuottcs  that  have 
become  yollov?  and  discoloured  ?— Wahsrof. 

[4807.]— REFLECTOR  STAND.— Would  any  of  your 
readers,  who  has  mounted  silver  or  i^lass  reflectors  on 
stands,  Inform  "  a  yoath  "  how  he  could  make  a  stand 
lequatorial  preferred)  for  a  speculum  of  about  6ln. 
diameter  7  If  any  friend  has  got  one  near  WIgan  I  ^onld 
be  very  glad  to  see  it. — Am atkdb  AsTaonosuiR. 

[4808.1— THE  TELESCOPE.— I  am  a  beginner  In 
astronomy  and  want  a  telescope.  As  I  canntH  buy  "a 
g(>od  "  refractor  cheap,  I  tfaongnt  I  mlt^ht  make  a  good 
reflector  for  a  far  less  number  of  pounds  than  in  asked 
for  a  good  achromatic.  Suppose  1  had  "  about "  three 
pounds  that  I  would  lay  out  to  make  a  good  useful 
telesuope  myiieK,  whioh  Und  would  be  the  bc^  for 
one  like  me  to  make  if  I  bonglit  the  principal  parts  7  In 
some  bonk>i  I  find  they  are  dead  at^ainst  the  reflector. 
And  what  Hize  of  object  ltUas  would  be  cqnal  to  a  6in. 
speculum?  If.Mr.  Purkisn,  "F.H.A.S.,*'  Mr.  Proctor,  or  any 
other  reader  oonld  help  me  I  should  ho  much  obliged*. 
P.S.  I  have  a  small  achromatic  with  a  l^ubjeut-glass  with 
a  power  of  15|  only. — Amatbur  AsTBOHoxsn. 

[4809.]— CELESTIAL  GLOBE.-I  have  a  celestial 
globe,  16jin.  in  diameter,  made  by  Benjamin  Martain> 
which  Rptting  rather  old  I  had  cleaned  and  varnished, 
but  when  I  came  to  use  it  the  vaminh  peeled  ofTln  some 
places  ;  could  any  of  your  readers  tell  me  wliether  I  ran 
get  it  re-covered,  or  can  I  do  anything  with  it  myself, 
as  the  paper  has  also  oorae  off  .in  many  places.  What 
would  be  about  tho  cost  ?— Amateur  AsraoNOMEn. 

[4aiO.]_LAHD  AND  SAUSAGES.— I  shaU  be  obliged 
to  any  corrospoudent  who  will  inform  me  of  a  bimplc 
apparatui  for  rendering  lord,  one  that  will  not  require 
much  attention,  and  without  risk  of  burning:  also  the 
best  way  of  pressing  the  "scraps."  I  shonid  also  be 
obliged  to  any  <me  for  a  good  bausn-^e  recipe,  and  lu- 
almotions  how  to  make  them.— SuocKj^erEB. 


[4811.]— WEIGHT    OF     WIRE.— Wffl  i^  , 
oorrespuudent  be  kind  exiuo^h  to  iitaW  kn  ng^^^ 
of  No.  86  copper  wire    nxAk4i    a  ponAd;S^  teW 
cotton  and  sUk  covered? — ToMKraa.  ^ 

t4eii.l— VERTICAL  SZ«n>K  REflT.— ^«itt« 
be  so  kind  as  to  explain  m,  werUcal  aUA*  nusiMa 
to  fit  one  up  in  conjunction  with  a  frier-'   ' — '"" 


[4813.] -SMALL  PLANING  MACHINE^  ^^i. 
ago  I  asked  throo^  toot  ▼«la*b<*  jOTnarf  M^^m 
a  small  planing  maoblae,  and  «ew*nl  taip^f 
kindly  answered  me,  but  aone  gmw*  nw%M^^ 
I  de«ired— via.,  how  I  ooold  in&fc«  ike  ift^^tt 
the  oostings  tiwetber  mya«U  7  U  ons  «l  ita»ft|»« 
kind  will  greatly  oblige— TnMCTvn. 

[4814  J   -WATER     SUPPLY. —  VnU     e^  «a^ 

g umber  explain  to  me  throogtft  oar  invaladsi^i^ 
tlowlng  f    1  am  about  lawiii0  *    PfP*  ''^^  ^^^ 
to  our  house,  a  distance  of  no&rlj  TOO  yariA.!,-^ 
calcniatioa.    The  rise  wUl  ba  ISft-  above  tk-^. 
In  other  worda,  a  pule  18ft.  lon^  standJM  in  Ck*  im 
the  top  of    it  would  ba  on  a  fewel   with  tk«  :«*^ 
Now  I  should  like  to  know  all  tbat  is  re^itc^^ 
the  pipe.    I  have  seen  two  taps  in  \h»  side  <(  %  ^pt\ 
similar  situation.    I  want  to    know  wliat  asstHsiaL 
or  if  it  would  do  withoat  them.     I  ondertiaaitsA 
Bolutely  neoesaary  to  hare   a    tara-oflTtap  atftisv 
voir,  and  Is  It  likewise  noceasary  that  there  d«tf  d 
any  air  pipe ;  if  so,  in  what  part  of  the  pipe  sba^fti! 
The  neighbour's  one  that  I  bara  examined  Gla« 
slower  and  slower,  until  It  stops  alioircihar,  and  Irv- 
ing on  one  of  tbeee  taps  that  I  manticned  aabeiuiiw 
side  of  the  tountain  pipe,  and  allowlnff  tl  ta  rva  sflih 
nerhana  seven  or  eignt  minoS^a,   men  I  abas  it 
tmmedlately  rune  faster  into  the  oistcnv  and  eaotfcsi 
all.rlgbtfora  week  or  two,  when  -Cba  same  has  U  ^«a 
again.    Suraly  there  is  someihiKiff  wrong.    I  aayaa 
tion  there  is  no  air  pipe  in  it,  and  wa  an  sol  sttisM 
altogether  witb  the  plumber's  re&«ona.    He  mvi  lh»|ri|B 
ia  holed  eomewhere,  but  it  la  so  recaatly  »  in  I  en* 
not  think  that  is  the  oaoae.    Perbapa  at  tae  laas  C^ 
yon  will  let  me  know  what  the  bant  UUb«  Is  la  i*tf  a 
force-pump  stuffing-box.    Is  leatber,  cut  vaikA^^b^. 
any  «(m>4  ?— A. 

(4H15.]— GOOD  REED  OEOAN  PIPt-»a  s» 
fellow  ontribntor  inform  me  how  to  m»Ma»fr9^  IM 
or^an  pipe  7  Also  the  si«e  of  pip9«  reqairrd  l«r  aaSk 
stop,  -vuiood  on  **  Adept's"  A«t«  prisd^— 1  Cv- 
TBinrToft. 

[4816.]— CLEANING  FURS.— ConU  aaryrf  jew  i*r 
respondents  kindly  inform  me  how  snoer  »at  rnt^i* 
furs  are  cleaned  t  I  am  living  in  ftt  »aaZrT,  sad  H 
would  be  a  great  aoeommodattoa  t«  ba  tf  I  eoald  do 
them  at  home  instead  of  aendiziff  Ifeaa^b  Laataa.— 
O.  P.  Q. 

[4817.]— 8TE.tM  CARRIAGES.  —  Cxn  aa?  ^r^tx- 
reader  tinform  me  whether  there  Is  any  laa  nvjcetctz 
the  use  of  steam  carriages  oa  the  tarapikt-cv>U,  & 
what  It  is  r—R.  J. 

[4818.]— RUBBER  VALVE.— How  long  win  Tulardffa 
india-rubber  valves  stand  In  the  condenstns  psrt  «(& 
low  pressure  steam-engine,  nxunl  heat  ?  And  hov  anj 
degrees  of  heat  will  they  stand  without  being  defVriyw, 
supposing  superheated  steam  were  aaed,  and  hsvia|*>a 
blow  through  to  obtain  a  vacanm  before  stsTiingV 
B.J. 

[4BI9.]— SCIENCE  QUESTION.— Win  any  kind  reaiir 
inform  me  how  to  work  the  following  quesliaa  occnrriac 
in  tho  Science  Eumination  Paper  for  Hiinoorj  of  1%*. 
May?  Determine  the  locus  of  the  curve  whose  equation 
i!*(y-ar-*  +  (x-V^ji  =  ^2.  miit  =  lln.?  Andwhiobii 
the  best  book  for  such  study  ?— X.  Y.  Z. 

[4t£D.]— EBONISING.— WiUtMns  one  be  kindeaeuflh 
to  describe  the  above  process  for  the  kene&t  of — OaarAX. 

[4821.]- PENDULUM  SPRING.- What  la  the  uaosl 
method  of  determining  and  flxirg  thelaochnmism  of  a 

rudnlum  spring,  In  either  English  or  foreign  watches  7 
have  a  watch  (verge)  with  the   top   pivot  brokrs. 
Will  some  of  our  competent  brethren  klntUy  tell  me  tbs 
easiest  way  to  put  in  a  new  pivot  ?     I  have  also  a  watd 
with  (usee  arbor  nquare  completely  ofT.    Is  it  poedblels 
put  in  a  new  square  without  takiua  the  arbor  oompletcfr 
out  of  tho  fusee  ?    If  so,  how  am  I  to  do  it  ?    If  not  to 
be  done  in  that  way,  can  the  arbor  be  taken  out  of  tk> 
fusee  and  another  fixed  securely  in  Its  place  ?   As4 
how  are  they  usually  fastened  in.    I  also  wish  to  kM* 
if  the  pinions  two  and  three  of  watches  have  theb'liawi 
turned  down  to  a  shoulder  with  the  oommon  nmver,sii^ 
how,  in  the  turns,  to  form  a  seat  for  tho  fixing  of  tk 
wheelH  before  riveting  otx't    AIno  what  ought  to  be  Ik* 
relative  size  of  the  ferniln  to  the  article  turned?  Kks 
you  use  the  bow,  how  do  the  laecs  of  wheels  in  wakkM 
receive  the  smooth  snrfa<^e  tlioy  goiiorally  posaaasf  k 
it  turned  up  with  the  graver  in  the  turns  after  the  vM 
is  riveted   on  the  pinion,  or  is  it  smoothed  on  the  pal# 
ing  block  ?    Are  there  no  small  lathes  in  use    wid  f 
wheel  and  dead  centres  fortuming  up  watch  wheeka 

Jiinlon8  7    Would  they  be  equal  to  the  bow  and  t«^ 
or  light  work  ?— Ikprotbb. 

[4823.]— LEAD  BURNING.— I  wish    to  pathara" 
information  respecting  the  art  of  lead  buruluf;.  \  ^ 
scriplion  of  tho   apparatus  reauirod,  aud  iiil  ufre^^^iUT 
particolars.    Or  is  there  a  work  to  bo  obtaiiicd  tItalwuL 
give  the  necessary  information  ? — W.  0. 

[4*«i;M— STAINS  ON  STEEL.- 1  have  bnd  awe  «^ 
my  polished  steel  tools  damaged  bynut,  after  taJdof  otf 
the  rust  (by  sandpaper  and  ou)  a  dark  mark  remutosi  I 
shall  be  tflad  if  any  of  your  readers  will  inform  su  bow 
to  efface  tho  dark  mart^^^nd  restore  the  original polldi. 
-T.  W.  U.R. 

[4ftM.]— BATTERIES.- 1  quite  agree  with  the  re- 
marks of  John  Legg  (L  816,  p.  570)  in  his  deeer^on 
oi  the  sulphate  of  leed  battery  aa  ragarde  its  cenataney, 
nalt  i^thebest  I  have  had  to  deal  wHh.bot  ianel  the 
form  in  which  ho  describea  it  a  patent  f  Will  John  Lttfg 
describe  the  manganese  battery  and  oblige  :f— Roaxoks. 

[4825.1— ELLIPTICAL  CUTTING  FRAME.— Csn  any 
of  your  corroHpondcnts  tell  me  howto  make  an  elliptical 
cuttiuc  frniue  for  omamentil  turning?  I  know  tbere 
has  not  been  auythin;?  of  the  kin.l  dcsfribod  1  ttely,  as  I 
have  taken  in  the  Mkchaj>i<:  for  some  time.  Please  give 
(ull  and  complotodirections  a»Iati  tot.iil)  unacquainted 
with  this  tool.    It  is  for  a  41u.  hitltu.— J.  W.  G. 

[4836.]— SCREW  CUTTING.— Having  a  great  mony 
bicrews  to  make  I  should  be  gl  1 1  t<>  hctr  yonr  oorresjKiu* 
dcutd*   dodges  for   getting  them   done   quickly.    Tlie 
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acrevs  are  bras*  and  all  (he  samo  size,  viUi  the  beads 
milled  so  an  to  tarn  ihom  *nh  the  fingera;  about  )in. 
luog  Mn.  diameter  of  head,  J  sorovr.  I  get  them  oaat  is 
lengths  ol  1S.-J.  W.  G. 

tlSaTl— MOTIVE  POWEK  FOR  LATHE.— I  am  In 
wantofamotiw  power  to  drive  my  two  lathes,  grUd- 
stone.  dilUlng  msaidne,  Ac,  Ac  Gaa  any  one  inform  me 
o(  a  cheap  pUn  to  drive  them  (oae  at  a  time)  aa  I  find 
treading  th«m  verj  hard  work  (nun  morning  till  night  ? 
—J.  W.  O. 

r<8«.l-SPB0DI*l"ORIia>INO.— TO  MB.  PCKKISS. 

^ill  gr.  Porklsa  kindly  answer  thetoUowlagqaestions 

for  ro«f  What  should  be  the  diameter  and  tuiekness  of 
the  brass  tools  for  grinding  a  perfect  spberioal  onrve  on  a 
srlsM  diso  tin.  diameter  ?  What  are  the  different  fine- 
oMsea  of  emery  used,  and  how  long  ooght  I  to  work  each 
kind?  Bow  can  I  tell  when  the  gloss  is  ground  fine 
enough  for  poliithlntt  ?  Ought  the  pressure  to  be  light  or 
lieavv  whea  using  tbo  finest  emery?  When  the  tool  is 
coTerad  with  a  piece  of  linen  rag,  and  putty.powder  is 
used,  how  long  ought  it  to  take  to  poliah  the  glass  7 
Should  I  preaa  very  heavy  in  polishing  t  Is  it  necessary 
to  v)a$h  the  putty  powder  as  porehased  in  the  shops. — 
Apioaano. 

t48S8.)— TO  "INDUCTORIUM."— Win  yon  be  bo  kind 
as  to  inform  me  in  what  respect  is  cotton  coven^d  fine 
vire  inferior  to  slilt.  covered  wire  for  induction  coils, 
when  both  are  varnished  with  shellac  or  parafSne  ?— 
Fun  WiBi. 

[4880.]— DIAMOND  POINTB  IN  DBIIXS.— Will  soma 
brother  reader  tell  me  how  to  fix  the  diamond  points  in 
drills  ?  I  am  told  they  ore  soft-soldered  in;  I  have  tried 
it  and  failed.  I  could  not  make  the  solder  take  to  the 
diamond. — R.  >*. 

t4S31.]— FOBCnca  AIB  CUBBENT.— I  want  to  force 
ft  oontinnouB  current  of  air  into  a  chamber  not  less  than 
180°  of  heat.  Any  information  on  the  above  sabjaot  will 
erreatly  oblige.— Ax  Akxiodb  IxgDiBcs. 

t«88.]— PAINTING  METAL  BATH,  TIN.  Etc.— Can 
you,  or  a  brother  reader,  tell  me  the  best  way  to  paint  a 
hip-bath,  so  thst  the  paint  will  not  come  olT  very  readily 
with  the  water?  Sad.  What  is  the  process  of  stovtag  tin 

foods?     Srd.  What  paint  Is  best  for  the  purpose?- 
:.  Y.  Z. 

[4833.1— RENDERING  CALICO  AIR-TIOHT  AND 
WATER-TIGHT.— Could  any  of  your  correspondents 
tell  me  the  best  way  of  rendering  calico  air-tigfat  and 
water-tight  ?— Ykloc  CjREOZKr. 

[4884.1— LINK  MOTION.— Would  Mr.  Baskerville  or 
any  other  ple*ae  give  a  simple  rule,  showing  bow  to 
draw  ia  the  exoemtrio  pnlleys  for  an  indirect  acting  link  ? 
— P.  B.  McG. 

[4836.1— INDIA-RUBBER.— I  find  that  india-rubber 
after  it  has  been  exposed  to  the  light  two  or  three  vears 
lo4cs  its  toughness.  lu  toot  it  becomes  brittle  Una  use- 
less. Can  any  one  suggest  a  mode  of  preserving  the 
material?— J.  P. 

[4880.]- ARTISTS'  LAT-FianBES.— Can  you  or  any 
brother  reader  inform  me  how  the  Joint)!  of  the  patent 
papier-moohi  manoikln  or  lay-flgnra  used  by  artists  are 
put  together  ?  Also  the  best  and  cheapest  method  of 
making  a  papier-mtehe  suitable  tor  the  purpose,  and 
how  are  they  moulded  from  lit*  ?— O.  S.  Walbdes. 

[4a»7.]  —  FOREIGN  WOODS.- Being  desirous  of 
obtaining  information  concerning  many  foreign  woods 
which  are  available  for  the  uses  of  the  shlp-bnilder, 
carpenter,  and  cabinet-maker,  I  should  be  much  obliged 
If  my  fellow  readers  could  direct  me  where  I  oanlind 
printed  descriptions  of  the  properties  of  any  or  all  the 
following  woods— some  of  which  were  in  the  International 
Exhibition, — or  any  other  woods  especially  suited  for 
<;nbinet  work,  with  which  Ms«y  may  t>e  acquainted,  or 
by  their  assisting  me  in  my  endeavours  to  acquire 
knowledge  by  de^ribing  their  properties  in  the  pages 
of  theEiiausH  Mechahic,  should  you,  Mr.Edltor,  think 
the  subject,  which  is  really  an  important  one,  worth  the 
space.  Blue  mahogany  of  Jamaica,  bay,  beet,  hoof, 
borgamot  pear,  camphor,  canary,  cocus,  lilac,  iron  woods 
(very  various),  purple  wood, red sandora,  saodaL sassafras, 
satin,  sabicu,  sebrn.  Americatt  icooda  :  Mm,  Uack  oak, 
whltewood.mongrovo  of  Trinidad.  JJrican  woodt :  Gal:, 
mahogany,  green  ebony.  Auitralimi  wooit ;  Blue  gum, 
cedars,  mahogany,  red  wood,  iron  bark,  stringy  bark.— 

LlOiCUlI  VIT.E. 

[4838.]  -PEDESTRIAN  TOURS.— Will "  SohoUsUcus  " 
orany  other  of  your  readers  give  me  some  suggestions  as 
to  the  best  direction  in  which  to  walk  under  the  following 
circumstances :— A  friend  and  myself  intend  making  a 
five  days'  tour  at  the  close  of  the  present  month  ;  my 
friend  takes  considerable  interest  in  architecture, 
especially  tliat  of  the  cathedral  type,  while  I  on  the 
other  hand  take  more  pleasure  in  the  attractions  of 
scenery.  We  wlsli  to  select  a  walk  (of  not  more  thsii 
.»  miles  a  day)  which  will  give  satisfaction  to  the  tastes 
or  both,  without  makUig  more  than  a  very  limited  use  of 
the  railway  or  otlier  means  of  conveyance.  Ix>ndon  is  to 
%■  °?^  starting-point.  "ScholasUcns"  has  kindly 
oBered  information  as  to  "  good  and  cheap  houses  for 
Bleeping,  itc,"  and  I  think  any  such  hints  would  be  of 
great  service.— F.  P.  P. 

14839.)— CANNON.-Howoan  lalteramuzsle-loadlag 
^l^".  *?,  *  hroeoh-loader  ?     Will  some  kind  reader 

S.fc_ri..  '  stated  thot  gunpowder  was  iuveuted  by  one 
t.^v^f;,*-"-.^^**'-  ■f'"'^'^  always  understood  that  it 
iDoa  h^?,^n  ^.^r"  '°  China  andolher  eastern  countries 
an^authfS  V,".?*."-  .^''  »I«':>?°«"  Oho  is  considered 
oMHfli«n„i*'i"'\.*'Jl'^'''  *■'"■         "oy  reservation  or 

aSSS  — • -^°"^  --  --' 
d'nTk.  *  '■"""  *'™«  "  '»"^  'o  pieces.- 

i£2jhrr=rs,iq™-,^^^^^^^^^^ 


AB 


108811nks,A  C  =  941,  C  C  »  680,  and  B  D 


840  Unks.  The  diagonal  line  from  B  to  C  =  US8  links  ; 
the  perpendiculars  D  x  483,  A/ 210. 

N.B. — Each  person's  share  of  the  land  to  tall  perpen- 
dicularly noon  the  side  A  B,  and  also  the  number  of  links 
in  length  fur  each  person  upon  the  given  line  AB. — Kg 
AxATEiTK  Laud  Sdbvevob. 

[4848.]— MUSICAL.  —  Would  some  correspondent 
kindly  tell  mo  where  I  can  procure  an  old  song  on 
tobacco,  eacdi  verso  ending  with  the  refrain  "  Think  of 
this  when  you  smoke  tobacco  "? — D.  N.  E. 

[4844.]— NUMISM.ATICAL.  — Will  onr  good  friends 
Mr,  Henfrey  or  Mr.  Batty  give  OS  some  information  as  to 
the  best  praetical  mathcid  of  displaying  coins  in  a  mu- 
seum, taking  into  consideration  safety,  expense,  and 
educational  use,  the  beat  mode  of  aMsing  names,  dates, 
&0.  ?  If  they,  or  any  of  our*nnmlsmatiaal  friends  will  do 
so  they  will  much  oblige — Sakoki.  Bhith. 

[4S4S.]— ELECTROLYSIS.- 1  have  repeatedly  tried 
to  elTeot  the  decomposition  of  water  by  using  six  Bun- 
sen'sceUs,  quart  size,  and  a  common  "  shocking  coil," 
but  have  foiled.  Will  "  Sigma  "  be  good  enough  to  put 
me  right  ? — WoBK. 

[4846.]— LOGARITHMS.— Will  any  brother  reader 
kindly  solve  the  following  in  full  ? — Given  log  7'6014 
=  ■e75I4att,  log.  7-SOU  =  ■87S1481,  find  the  number  corre- 
sponding to  loguithm  S-87S1462.      Ans.    -007601467.- 

WOBK. 

[4847.1— NATURAL  POBCBfl.— TO  "  SIGMA."— I  de- 
sire to  thank  "  Sigma"  for  his  ready,  kind,  and  complete 
answer  to  my  letter,  and  if  I  do  not  trespass  too  much 
on  his  time  t  should  feel  obliged  if  he  would  indicate 
a  book  or  books  which  show  or  treat  of  the  relations  of 
the  forces  of  nature.  I  have  only  studied  electricity  for 
a  couple  of  years,  and  of  coarse  am  not  quite  so  clear  on 
the  subject  as  I  should  like  to  be;  however,  I  cannot 
help  thinking  that  it  is  intimately  connected  witii  beat, 
and  am  verv  anxious  to  road  a  good  authority  on  the 
subject.  I  nave  read  a  groat  number  of  smaller  books; 
but  none  of  them  seem  to  generalize.  I  should  also  feel 
greatly  obliged  if  "  Sigma,"  or  any  other  reader,  could 
give  me  a  tolerable  description  of  the  machine  which 
Professor  Jacob!  (in  1834)  constructed  to  propel  a  boat 
on  the  Neva.— Thikkbb. 

[4818].— HYDRAULIC  APPARATUS.  —  Can  you  or 
anv  of  your  oorrespondents  inform  me  what  the  pro- 
bable cost  would  b^  of  furnishing  and  fixing,  ready  for 
use,  a  hydraulic  apparatus  of,  say,  half  a  korse-puwer  ; 
and  secondly,  what  would  bo  the  approximate  cost  per 
diem  for  working  this  power,  the  water  being  supplied 
by  meter.  The  above  is  required  for  worUng  a  small 
printing  maohiue.— StmnBBLAiiD. 

[4S<9.]—HeDICAL.— Would  any  brother  reader  give 
a  simple  test  to  find  whether  medicine  in  a  liquid  or 
other  form  eontains  merottry  ? — ^Patient. 

[48(0.]— THE  TELESCOPE.— I  wish  to  thank  Mr. 
Pnltlss  for  his  very  liind  and  complete  reply  to  me  with 
respect  to  the  size  of  the  fiat.  Mr.  Pnrkiss  has  in  his 
letter  supplied  valuable  and  plain  information  that  will 
be  useful  to  many  of  onr  readers,  and  which  has  never 
been  so  supplied  before.  I  had  before  writing  to  him 
adopted  a  flith,  but  I  believe  a  sixth  is  generally  used. 
I  had  a  wish  to  know  his  own  plan,  but  as  he  Justly  ob- 
serves, a  fifth  or  fourth  gives  a  little  play.  I  now  wish  to 
draw  his  kind  attention  to  another  matter.  I  have  tested  a 
lOin.  mirror  of  my  own  make  with  his  bar  test.  1  used 
a  power  as  high  as  840,  which  the  mirror  stood  perieetly 
well,  both  before  silvering  and  after,  and  on  the  brightest 
stars,  and  yet  I  cannot  get  a  good  definition.  Ihave 
tried  the  test  over  and  over  again,  and  with  good  air 
(for  I  had  my  refractor  out  the  same  time)  and  each 
night  trying  it  on  the  stars  and  Saturn,  and  it  will  not 
give  a  star  disc  nor  show  the  dirision  of  the  planet's 
ring.  I  invite  Mr.  Purkiss'  opinion  as  to  whether  a  bad 
flat  would  not  allow  a  good  mirror  to  show  the  test-bar 
straight  and  parallel,  and  what  eflbct  inperiect  centering 
would  have?  Tliere  was  one  thing  I  particulariy 
noticed,  the  edges  of  the  bar  was  not  seen  sharp  and 
well  defined  like  h  sharp  and  distinct  shadow,  it  looked 
Uke  the  shadow  of  an  object  (say  a  penholder)  when  held 
nearer  to  a  lamp  than  to  the  white  blind  on  which  I  pro- 
jected its  shadow.  I  expected  to  see  the  shadow  of  the 
test-bar  sharp  and  distinct  as  when  the  penholder  (is 
held  Tutar  to  tho  white  blind.  When  1  looked  at  Jnpiter, 
tlioro  seemed  to  be  a  round  shadow  of  the  planet  on  one 
side ;  this  shadow  was  not  seen  only  when  the  planet  was 
a  little  out  of  focus  (inside  the  focus).  I  have  sometimes 
seen  the  same  appearance  with  the  stars.  Now  this 
would  seem  to  prove  that  my  mounting  was  not  good, 
and  that  the  mirror  gave  a  doubU  image,  which  from  the 
pains  I  took  in  mounting  the  mirror  I  am  not  willing  to 
admit.  Tlie  flat  I  have  used  is  only  a  piece  of  ordiuary 
plate  glass,  not  tcleet  pieces.  How  does  Mr.  Purkiss 
succeed  in  silvering  after  failins  a  f ew  times?  First,  I  was 
induced  to  depart  a  little  from  iirowniuK's  directions,  and 
have  always  siuce  succeeded  in  gettiui/  eicellenl  films, 
but  they  are  always  slightly  transparent.  I  think  thia 
should  not  be  the  case  as  there  must  be  some  loss  of 
light.  Would  it  not  be  advisable  to  strengthen  the  silver 
solution  a  little,  and  so  get  thicker  films  ?  Lostlv,  can 
Mr.  Purkiss,  or  auy  other  of  our  able  correspondents,  tell 
me  whether  a  truly  paraboliCiU  mirror  will  converge 
rays  to  one  identical  focal  point  from  objects  at  any 
distance,  as  well  from  on  object  at  60  or  60  yards,  as 
from  tba  stars  ?— O.  C. 

[4851.]— AEIl08T.\TICS.-To  what  space  a  quart  or 
gallon  of  common  air  can  be  compressed,  and  what  ex- 
panding poHor  that  woold  be  1  Also  whether  there  ia 
any  gay  (^asea)  or  fluid  more  compressible,  and  with 
»  greater  expanding  power  ?— J.  B,  L. 

[4852.]— OULD  CRUSHING.- Cnpper  plate  bciou 
used  ii^  {•onuectinn  with  our  gold-crushing  machines, 
"•9  co>,ner  is  coated  with  quicksilver  to  retain  tho  gold 
as  it  v'Lt  0^"  "'^  same  with  the  water  and  crushed 
>n«t«^'^    Attn  sevaral  months'  ue  the  platas  became 


Impregnated  with  the  gold  and  silver.  A  certain  ex- 
periment is  used  to  clean  the  plates.  The  plates  are 
painted  with  a  solution  which  is  black,  and  exposed  to  a 
certain  beat,  after  which  the  gold  comes  off  in  a  thin 
shale.  What  ia  tho  solution  and  proper  modo  of  opera- 
tion to  effect  the  same  ?— J.  Bdssbu.. 

[48S3.]  —  GEARING  FOR  BUCKET.— I  ahiOl  be 
thankful  for  a  simple  rule  for  striking  a  pattern  or 
gearing  for  a  buokel,  such  as  used  in  a  drawing  lift  (or 
^mp),  say  for  a  9in.  or  6in.  worldng  barrel.— J. 
Rdssell. 

[4854.]— SWIMMING  PADDLE.— Some  time  ago  I 
constructed  a  swimming  paddle,  which  for  some  reason 
or  other  ^ocs  not  auswor  the  expeutalinns  I  formed  of 
it.  My  orifrinal  intention  was  to  work  it  entirely  under 
water,  and  I  thought  to  avoid  the  drag  of  reflex  action 
by  placing  the  blades  at  right  an^es  to  each  other,  and 
feathering  at  each  stroke.  I  soon  found  this  plan  would 
not  answer,  since  it  necessitated  a  change  in  the  posi- 
tion of  the  hands,  which  weakened  the  pull.  On  the 
next  trial  the  blades  were  made  to  oorreapond  in  posi- 
tion, being  lifted  out  of  the  water  alternately,  but  even 
then  candour  compels  me  to  admit  that  it  is  quite  as 
much  a  hindrance  as  a  help.  Will  any  reader  kindly 
tell  me  what  they  think  to  be  the  cause  of  failure,  or 
whether  in  their  opinion  longer  practioe  with  the 
paddle  might  render  it  really  serrieaable  as  a  means  of 
progression  in  the  water  ? — Pkbcy  Jokkstome, 

[4858.]— BATTERY  CONNECTIONS.- Ihave  twenty- 
four  Grove's  batteries,  and  am  puzzled  as  to  making  the 
connections.  I  have  tried  slips  of  copper,  bent  tight  on 
to  tho  platinum,  but  this  tears  and  wastes  it.  1  do  not 
wish  to  incur  the  expense  of  purchasing  binding  screws, 
and  unfortunately  I  had  the  platinum  cut  too  short  to 
allow  of  its  being  bent  over  against  the  next  zinc.  If  any 
brother  reader  could  inform  me  of  some  simple  method ' 
I  should  be  greatly  ohliged.- R.  T.  Bell. 

[48S6.]— WENH.AM'S  PARABOLICAL  REFLECTOR. 
— Would  Mr.  Foeklington  say  if  Wenham's  "  paraboloid 
reflector  "  can  be  used  with  low  as  well  as  with  high 
powers  ?  The  idea  mentioned  bv  your  correspondent 
"  A.  A.  F."  of  organising  an  "English  Mechanic  Micro- 
scopical Society  "  is,  I  should  think,  a  good  one,  and  will, 
I  do  not  doubt,  be  acceptable  to  many  of  your  sub- 
scribers.— A.  L.  B. 

[4837.]— MODEL  WINDMILL.— "  John  James"  (see 
4005)  will  oblige  if  he  will  say  where  his  model  windmill 
can  be  seen,  or  give  a  sketch  in  your  paper ;  also  cost 
for  a  boat  3Sft.  long  and  Sft.  Sin.  beam  — Ikqciser. 

[4858.]- THAUMATROPE.— Will  some  one  t^  me 
how  to  make  a  thaumatrope  ? — J.  M. 

[4869.]— LOCOMOTIVE  DRIVING.- What  is  the 
cause  of  a  train  progressing  by  a  series  of  Jerks  ?  Is  it 
due  to  bad  driving  or  Iwd  management  of  the  firing  ? — 
Stkah  RinsB. 

[4860.1  —REGULATION  OF  COMPASS.— WiU  any  one 
tell  me  now  the  compass  is  tested  and  regulated  in  iron 
ships  ?  Is  it  absolutely  necessary  to  put  tho  ship  with 
her  head  to  the  north  ?— Nanus. 

[4861.]— INCLINE.— What  degree  of  inclination  would 
stop  a  locomotive  drawing  four  times  its  own  weight  ? — 
S.  B. 

[4862.]— LEAD  POISONING.  —  Can  any  of  your 
readers  furnish  me  with  an  antidote  agunst  white 
sugar  of  lesd  iwisoniug  ?— W.  E. 

[4888.]— GLASS  ANALY8IS.-I  ahaU  feel  obliged  if 
Mr.  G.  £.  Davis  will  give  me  plain  directions  for 
analyzing  glaas.— J.  M. 

[4864.]— MANGANESE  BATTERY  FOR  IGNITION 
OF  POWDER.— Will "  Sigma"  or  Mr.  Jarman  kindly  in- 
form me  whether  they  consider  that  six  quart-ccUs  of 
this  battery  would  suSlce  for  the  purpose  of  igniting 
gunpowder  ?  In  that  case  would  a  piece  of  platinum  wire 
passing  through  the  powder  eflbot  the  explaaiou.  when 
the  circuit  was  closed  ?  I  also  wish  to  know  whether 
constantly  shifting  batteries  about,  taking  out  of 
their  boxes,  &c.,  in  any  way  effects  tiieir  electrical  con- 
dition ?—C.  H.  B. 

[4865.]- LACQUERING  BRASS  WORK.— Canyon  tel 
me  how  to  lacquer  small  brass  work  so  as  to  improve  and 
brighten  the  metal  ?  I  find  the  lacquer  dulls  and  spoili 
the  work,  rather  than  do  it  good.  I  made  tho  metal 
warm  and  applied  the  solution  with  a  camel-hair  brush, 
but  the  suriace  comes  out  so  dull  that  I  must  be  wrong 
somewhere.  I  used  what  is  called  best  gold  Incqver ;  if 
this  be  the  right  stuO;  please  tall  me  hs^Mtt  to  mn  It  1 

— SXICK-IN-TUE-Mun. 

[4868.]— WATERPROOFING  TIMBER  HOOPS.— I 
should  fee]  obliged  if  any  of  your  readcm  can  fnfemt 
me  how  to  render  a  wood  roof  of  shed  49tt.  long  water- 
proof. I  have  tried  tar  and  sand,  and  after  bags  nailed 
on  and  tarred.  1  want  something  cheapcrr  than  felt. — 
H.  Sevkoob. 

[4867.]  —  AUSTRALIAN  NUOOBT.  -.-  Being  the 
possessor  of  a  small  nugget  sent  to  me  by  a  very  dear 
friend  in  Australia,  withthe  request  that  I  would*  have 
a  hoop  ma()e  of  it  and  wear  it  for  lils  soke,  and  being 
anxious  that  the  hoop  should  be  made  from  that 
particular  piece  of  gold  (without  the  sllghtost  duubli  I 
wish,  if  pos'-ible  to  make  it  myself.  My  object  in 
troultliug  you  is  to  inquire  if  any  of  the  readers  of  voui 
invaluable  paper  will  oblige  me  with  adescriptioo  of  the 
process  required  to  accomplish  the  object  I  have  in 
view — A  Nkw  Hubscbiber. 

[+-iiW.l  — TRUMPET  STOP.— wm  any  harmonium 
corrusiiondent  kindly  inform  me  whether  a  trumpet 
stop  (worthy  of  the  name)  has  yet  been  introduced  on 
the  harmonium;  and  if  eo,  by  whom,  or  on  what 
maker's  instruments  to  be  founaf — Rait*  Ans. 

[4869.] -LENGTH  OF  PENDULUM.— I  have  the 
movements  of  a  olook,  the  escape  wheel  of  which  has 
46  teeth,  and  it  revolves  once  per  minute,  making  in 
that  time  IK)  baats,  each  beat,  therefore,  according  to 
my  calcnUtion,  being  two-thirds  of  a  second ;  now  I  wish 
to  know  what  longth  the  pendnlom  should  be?  I  pur- 
pose making  the  liob  of  a  brass  cylinder,  about  Sin.  in 
diameter  and  4tn.  long,  Slled  with  lead,  and  the  rod  of 
seasoned  deal,  well  varnished.  I  understand  that  "  the 
time  of  viltration  of  a  pendulum  varies  as  the  square 
r^Kit  of  its  length,"  bnt  not  being  up  in  mathematics  I 
cannot  find  the  langth  for  myself,  and  will  thank  anv  of 
my  fellow  leaders  tor  tba  information. — BLECTBO-iuo- 
NET,  No.  1, 
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l!f  fatnre,  U  U17  qnery  remains  niMDSwered  tor  four 
weeks,  we  shall  insert  the  niunber  and  snbject  of  the 
qaeij  In  this  list,  where  it  will  remain  (or  two  weeks,  if 
not  previously  replied  to.  'We  trost  oar  readers  will 
look  over  the  list,  and  send  what  iuformation  they  can 
(or  the  beuellt  ol  their  (ellow-contribators. 


Slnee  oar    lust    "Bluokborn"  has  answered   4310; 
"  Suffolk  Amateur,'"  8919 ;  S.  Moody,  4299;  "  Boaiiace," 

4294 ;  "  PaterlamUias,"  4800 :  "8 r,"  4S39 ;  "  H,B.M." 

4SS1 ;  "  Judas,"  4872 ;  "  J.  M.,"  4367. 
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Copper  Medal,  p.  454. 

Coil,  454. 

Galvanizing  Nails,  454. 

Conde&slng  Water,  454. 

Insects  in  Water,  454. 

Be-eoamelling  Zino  Clock  Dial,  454. 

The  Hautboy,  464. 

Printing,  464. 

SheU  Gold,  465. 

Supposed  Ancient  Painting,  455. 

Reversing  Engines,  p.  478. 

Steaming  Bones  provious  to  Grinding,  478. 

Coll,  478. 

Tinning  and  Brasing,  478. 

Putting  the  Shot,  478. 

Mending  Ebonite  Bath,  478. 

Changing  Red  Coral  to  Pink,  47& 

Beekeeping,  478. 

Cotton  Spinning,  478. 

Wheels  and  Pinions  o(  Watches,  478. 

Bogie  Engines,  479. 

Black  Japan  Coachwork,  479.  < 

Manotaoture  o(  Hard  Soap,  479. 

Rotatory  Motion,  479. 


USEFUL  AUD   SCHEUTIFIO   NOTES. 


AirSWEES  TO   00SEESP0NDENT8. 


*,*  All  oommmiications  shotxld  be  addressed  to  the 
Editor  of  the  English  Mechanic,  SI,  TavlBtock- 
street,  Corent  Garden,  W.C. 


SOMNAMBULISM.— Two  instances  are  recorded  in 
Le9  Monde*  of  Bomnamhalism  boin;;  perfectly  cared  by 
the  administratlou  of  bromide  of  putasBiom.  In  one 
case,  a  woman  of  the  age  of  twenty-foar  who  had  been 
BQbject  to  attacks  two  or  three  times  a  week  fur  ten 
years,  was  ouonited  upon;  the  dose  givcu  wan  two 
grammes  of  the  bromide  in  Hevoaty-dve  of  water  per 
diem,  gradaaliy  increased  to  six  grammes ;  the  attacks 
became  at  ouce  le^a  and  less  frounent,  and  entirely 
ceased  at  the  end  of  two  months.  In  the  other  case,  a 
girt  of  eight  was  the  subject ;  one  gramme  was  given 
morning  and  evening,  and  the  core  was  complete  and 
immediate. 

A  CAUTION.— R.  Bennett  says :  "  In  the  Exoush 
Meohahic  of  the  SBth  Augoat  last,  page  546,  auder  the 
head  "  A  Valuable  Table,"  are  giveu  cei-tain  dimensions 
of  boxes,  which  it  is  stated  will  contain  the  several  mea- 
sures or  quantities  there  mentioned.  These  dhnensions 
are  in  every  case  erroneous.  The  statement  is  not  true, 
even  on  the  principle  that  "you  can  put  a  pea  into  a 
basheV'  since  there  are  errors  of  defect  as  well  as  of 
excess  in  the  table.  Subscribers  will  do  well,  therefore, 
to  pat  a  note  of  warning  against  reliance  npou  it  in  the 
margin  of  their  copieii.  I  give  an  instance  of  error.  A 
pint  really  contains  tt4'65U  cubic  inches,  plus  a  very 
small  quantitv  which  may  be  disregarded.  The  table 
atatetithat  a  box  of  4  x  4  x  4^  (=»  68),  cable  inches  will 
contain  a  pint.  So  it  will,  and  nearlv  another  pint :  bat 
that  is  not,  I  presome,  what  the  author  of  the  table  in- 
tended. In  any  view,  the  table  is  calculated  to  mislead, 
and  hence  I  am  induced  tlius  to  address  yoa." 

[We  obtained  the  above  mentioned  paragraph  from  a 
joomal  called  the  .«^m«rican  .^r£i4aR.  As  It  appeared  to 
contain  what  is  simply  a  matter  of  calculation,  it  did  not 
undergo  the  customary  editorial  criticism.  In  future 
we  shall  hesitate  before  we  insert  aay  "  valuable  "  tables 
found  in  our  Tranaatlantic  contconporaries. — Ed.] 

COMPOSITION  OF  CHINESE  LACQUER-WORK.— 
According  to  Dr.  Wiederhold,  genuine  Chinese  lacquer- 
work  is  dona  over  tin-foil,  and  conaists  of  a  mixture  of 
two  parts  oi  copal  and  one  of  shellac,  molten  together. 
When  floid,  there  are  added  two  parts  of  boiled  linseed 
Qjmaud,an«r  the  vessel  containing  this  mixture  has 
been  taken  from  the  fire,  there  are  gradually  added  ten 
parts  of  oil  of  turi>entiuc.  If  colour  is  required,  gummt- 
gntta,  dissolved  in  oil  of  turpentine,  yields  yvllow,  and 
dragon'a  blood,  dissolved  In  the  same  llqaid,  yields  red. 

IODINE  FROM  CHILI  SALTPETRE.— Professor 
Wagner  says  that  the  manufacture  of  iodhie  from  Chili 
saltpetre  ahready  amounts  to  80,0001b.  per  annum.  The 
method  invented  by  Thiercelin  for  Its  reclamation  from 
the  crude  material  is  as  follows:  The  mother  liquors 
resulting  from  the  manufacture  of  saltpetre  are  treated 
vrith  a  mixture  of  sulpburoas  acid  and  sulphite  of  soda, 
In  proper  proportion,  and  the  iodine  will  be  precipitated 
as  a  black  powder.  The  precipitated  iodine  is  put  into 
earthen  jars  on  the  bottom  of  which  are  layers  of  quurt/ 
sand,  fine  at  the  top,  and  coarse  at  the  bottom  :  from 
this  it  is  removedfby  earthen  spoons  into  boxesiined  with 
frypsum,  and  a  greater  i>art  of  the  water  thus  removed. 
It  i«  sometim(*«t  sold  fu  this  impure  state,  or  farther 
poriiied  by  rabllmatioa. 

A  CHEAP  BATTERY.— Dr.  Golding  Bird  describes  a 
cheap  form  of  battery  with  which  an  energetic  current 
can  be  evolved,  sufficient  to  decompose  water,  ignite 
wire,  charcoal  points,  ftc.  Procore  the  bowls  of  six  to- 
bacco pipes,  and  atop  up  with  sealing-wax  the  h  lies  left 
by  breaking  off  tho  stems;  next  get  six  small  toy 
tumblers  about  an  inch  in  height ;  place  in  each  a  cy- 
linder of  amalgamated  xinc,  put  a  pipe-bowl  in  each 
cylinder,  and  in  the  pipe-bowl  a  thin  slip  of  platinum 
loU  haU-an-incb  wide,  connected  to  the  zinc  of  tho  next 
vcU  by  a  platinum  wire ;  fill  the  pipe-bowls  with  nitric 
acid,  the  tumblers  with  dilute  sulpbaric  acid,  and  the 
battery  is  complete.  When  piatftinm  cannot  be  ob- 
tained copper  will  work. 


The  following  are  the  initials,  Ao.,ot  letters  to  hand  up 
to  Tuesday  morning,  September  6,  and  unacknow- 
ledged, elsewhere : — 

W.  and  T.  P.,  R,  F.,  R.  R.,  J.  H.,  P.  C.  V.,  J.  O'Connell, 
Edwai-d  B.  Fenuesey,  H.  Pocklington,  J.  R.  Allen,  £d. 
James,  T.  W.  B.,  Rev.  £.  Keman,  James  Williamson, 
T.  C,  W.  Kimmls,  J.  B.  Primas,  H.  P.,  A  Young  Man, 
George,  Welby,  B.,  Unit,  Argent  Sable,  J.  J.  B.,  F.  B. 
White,  Zeta,  Espirance,  Alpha,  Scraper,  S.  Dixon,  G.,  A 
Student,  Totneslan,  Derf  Errac,  Cuthbert,  T.  B ,  A 
New  Subscriber,  A.  8.  C,  G.  W.  A.,  F.  J.  Walker,  R, 
N.,  Harry  G.  Newton,  A.  E.,  E.  W,  A.,  M,  W.  G.,  Pater- 
familias.  Ivory,  Valpecula,H.  P.,  O.  Valentine,  Cabinet 
Maker,  C.  H.Wynn,  Mechanician,  T.  L.  H.,  J.  A.  M.,  An- 
gnstlne,  Thoa.  Fletcher,  Argus,  Farmer,  A  Mere  Novice, 
A  Ronaway,  Z.,  G.  J.  W.,  T.  A.,  A.  Childs,  Scio,  Idea 
Gather,  W.  Pocklinton,  H.  H.,  H.  W.  Henfrey,  J.  A.  H., 
J.  Andrews,  StndMit,  Rapert,  John  Hewitt,  G.  L.,  H, 
W.  Reveley,  R.  D.,  A  Morayshire  Man,  Mr.  Batty,  Epps, 
A.  P.,  W.  E.  D.,  G.  Prew,  J.  E.  Y.,  E.  Cooper,  Atomic, 
ChemicuB,  QuiU  Pen,  R.  A.  M.,  T.  M.  Slmklss,  North 
Pole,  Graham,  F.  S.  H.,  Sigma,  J.  K.  P. 

Hekby  W.  Hekfbxt,  of  Brighton,  says :— "  I  think  that 
with  such  improved  printing,  engraving,  and  paper, 
the  English  Mkohamio  ought  soon  to  double  its  4^- 

eolation." 

The  Pramtox  WavcL.- Additional  letters  confirming 
the  views  of  preceding  oorreepondents,  from 
"  Bicycleist,"  James  Thompson,  and  "  J.  K."  They  all 
repeat  the  same  story,  that  the  "  Harmonious  Bhick- 
amith"  spoke  from  inaafflcient  experience. 

W.  8.  OwKM.- Advertisements  for  Sale  Column  mutt  he 
prepaid. 

Mr.  Browmiimse.— We  don*t  answer  queries  through  the 
poet. 

T.  H.  SoJtEETiLLE.— Next  week. 

T.  O'CoHXOB, — All  received  from  you  hns  been  inserted. 

J.  H.  N. — Thanks.  We  have  bad  V'it  many  ttrits  of 
articles  of  late,  and  cannot  promise  to  izi<>ert  yours  at 
present. 

T.  W.  BooRD  thanks  "Urban"  for  pointing  out  the 
miiitake  in  his  answer  to  "  Young  Photo,"  qy.  4632.  He 
"  carelessly  mitstook  the  solution  he  mentioned  fcr  an 
old  photograph  bath  "  and  gave  details  accordingly. 

F.  Darkin.— See  Mr.  Tydeman's  letter,  301,  p.  467,  and 
the  note  thereto.  Ail  correspondents  tell  the  same 
tale. 

Canadian.— Such  a  letter  should  be  stamped  with  some 
authority. 

G.  FiBTH. — With  every  disposition  to  give  the  widest 
latitude  to  correspondents,  we  really  do  not  see  the 
practical  use  of  writing  or  inserting  letters  which 
are  more  as  a  pedantic  criticism  than  affording  solid 
information  to  our  readers.  I^et  "G.  F."  imitate 
*'F.  R.  A.  S."  and  Mr.  Proctor,  in  sending  as  sub- 
stantial contributions,  and  we  will  insert  all  he  sends. 
He  evidently  pos^^esses  great  ability,  and  bis  last 
letter  is  nut  inserted  because  we  have  no  desire  to 
encourage  correspondence  spiced  with  provocative 
inuen  dos. 

Tau  Tau.— Dr.  Grindrod's  "  Hints  to  Dyspeptics"  was 
published  many  years  since  and  may  now  be  oat  of 
print.  The  Doctor  was  uncoorteous  in  not  aaawering 
vour  letter,  and  particularly  when  you  wanted  to  buy 
his  book.  Perhaps  this  hint  may  meet  his  eye. 
R.  Baldwin. — No  stamps  enclosed. 

C.  A.— Krankentragermeans  "bearer of  the  sick,"  as  a 
porter  attached  to  an  ambulance. 

E.  Smith.— Copper  melts  at  1996-  Fabr.;  brass,  at 
SSffJ"^  Fah.  ;  tin  melts  at  a  lower  heat  than  lead. 

Fouxc— The  value  of  a  thaler,  either  in  Prnssia  proper 
or  Germany,  is  3s.  £ngli:ih  money.  It  is  divided  into 
80  silbergroschen. 

A  ScooESTioN.— "Beriro"  suggests  that  the  English 
Mechanic  and  Mirror  of  Science  should  be  called 
"  The  Amateur  Philosopher."  The  reasons  giveu  are 
that  in  inducing  others  to  become  8ub»cribers  it  was 
supposed  the  Enolish  Mechanic  was  tilled  with  de- 
scriptions of  machinery  and  such  like,  and  that  "the 
higlily  intellectual  class  "  will  not  take  in  a  paper  sup- 
posed to  be  produced  fur  mecLauics.  There  is  no  doubt 
much  in  what  "Beriro  "  says.  But  it  is  not  an  easy 
thing  to  alter  the  name  of  a  paper.  Neither  do  we 
think  we  should  improve  matters  much  it  we  called  it 
"  The  Amateur  Philosopher."  The  Enulish  Mechanic 
is  to  all  intents  and  purpo^ies  a  sciontido  journal,  and 
we  have  often  regretted  that  a  more  generic  name 
was  not  giveu  to  it  at  the  commencement. 

AviARZAN. — The  chou(J!h,  or  mountain  crow,  is  seen  in 
cuuHiderable  numbei:i  in  Scotland,  Wales,  and  in  Com* 
wall.  It  is  found  in  ubuudunce  on  mos  t  of  tho  moun- 
tains of  Europe,  and  particularly  iu  Spain.  Tho  scien- 
tide  name  is  Freyilius  itraculiu.  It  is  known  by  its 
long  arched  beak,  which,  with  its  short-toed  foot,  is  a 
brilltant  scarlet  colour.  The  eyes  are  dirk  brown,  and 
the  plumago  glossy  Mack.  It  is  about  15in.  long  by 
3Uu.  across  the  expanded  wings. 

J.  T.  B.— The  Marquis  of  Worcester's  perpetnal*motion 
wheel  was  exhibited  in  the  Tower  about  168S. 

T.  H.  RooAN.— Any  queries  on  the  subject  yoa  mention, 
should  appear. 

A  YouNo  Beoinv BR.— Simply  llmejulce  and  glycerine ; 

Pressure.— Write  to  Jabez  Francis,  RocLford,  Essex, 
or  Fairbairn  &  Co.,  East'passage,  Long-lane,  Smitli* 
field,  London. 

Francis  Nash.— No. 

Un  Jeunb  Belue.— Most  of  the  numbers  In  Vols.  Vn. 
and  XI.  a^e  to  be  had. 

The  "Sixpenny  Sale  Column"  istheonly  place  in  which 
can  appeiir  queries  by  B.  W.  J.  Williams. 

C.  B.  T.— See  back  numbers. 

Oliver  Cromwell.— Mach  fLformation  on  gilding  is  to 
be  found  in  back  voluiuiti,  oBpccIoIly  numbers  lor 
September  84  and  October  1  and  6,  18G9. 

PoMPET.— Write  the  publisher. 

J.  W.  Green.— A  moment's  considerntion  must  con- 
Tince  you  that  we  cannot  be  responsible  for  recipes 
and  other  directions  given  by  our  correspondents.    If 


yon  want  us  to  look  further  Into  the  matter  yon  aait 

refer  as  to  the  number  of  the  reply. 
W.  Whetter. — No  stamps  sent  with  exchange.  Inqvii* 

at  the  Architectural  Association,  9,    Condnit-atre^ 

Regent-street. 
J.  Davids. — Such  a  discussion  has  taken  place,  and  the 

majority  appeared  to  think  electricity  beneficial. 
ToMETER.— we  have  not  received  them. 
John  T.  Neklron  (Windsor,  N.S.W.).— ThesubscriiitioiL 

with  extra  postage.  Is  17s.  4d.  per  annum. 
R.B.  Scott. — See  back  nombers  for  informatloD  r«tpeci- 

ing  construction  of  aquarinm. 

A.  H.— A  sheet  of  copper  1ft.  square  by  l-16tn.  thick 
weighs  2-91b, ;  the  same  in  sine,  3-Slb. 

T.  Smith.— Patents  are  granted  in  the  United  States  for 

seventeen  years,  and  cost  £21 10s. 
J.  B.  D.— No.     A  Prussian  mile  coutalna  24.713-5  En^ii»b 

feet.    The  Swedish  is  the  longest,  containing  Sfiiffiit 

EngUsh  feet. 
Inquirer.— No.    Aoeording  to  the  Chartered  Gas  Cmt 

Sany.  some  specimens  of  Boghead  Oannel  coal  pro- 
Qce  15,000  cubic  feet  of  gas  per  ton,  with  an  illumi- 
nating power  of  87-75 ;  whUe  Dr.  Fyfe,  with  other 
kinds  of  Boghead,  has  obtained  15,486  cubic  feet,  and 
an  illuminating  power  of  63*0.  NewraistJe  coal 
averages  about  11,000  cubic  feet,  giving  a  light  equal 
to  thirteen  candles. 

W.  R.  Birt  writes :  "  Will  •  Foreigner '  kindly  comzniixil- 
cate  with  me  at  Crnthla  ViUa,  Walthamstow,  in  order 
tliat  I  may  append  his  name  to  the  lonar  catalogue  ma 
the  authority  for  the  Intersection  of  the  flssares  weat 
of  Fontenelle,  discovered  by  him  on  the  aoth  of  Julv, 
18707"  '  " 

G.  B.had  better  consult  "  Chats  on  the  ConateUations"  in 
English  Mechanic. 

B.  T.— Your  query  is  Incomplete,  write  again. 
William  Stevens.— There  is  no  such  book.  The  neareat 

approach  to  such  a  work  la  made  by  the  **  Replies  and 
Queries  "  contained  In  the  pages  of  this  joomaL 

Sabas.- Write  to  any  London  toy-maker.  For  secoDd 
query  sec  back  Nos. 

A  Very  Old  Subbcriber.— Without  more  particulars  it 
Is  Impoesible  to  identify  the  figures  engraved  on  yonr 
seaL 

T.  Welsh.— Anv  polishing  material  with  a  little  exer- 
tion will  brighten  tin  dish-eoverR.  Posaibly  the  tin  is 
worn  off,  in  which  case  the  eovers  will  need  re-tln- 
nlng. 

Bbbnardin  has  sentasimllarreplTtoquezy 4611. Weight 
of  bnlls.  as  W.  Moor,  juu..  last  week. 

8.  J.  NoRTHiNOTON.— Consult  a  reliable  man  who  has 
capital,  and  who  understands  imcb  things. 

F.  F.  Henbest.— Too  theoretical  forthe  space  the  letter 
would  occupy.    Why  not  ask  s  quer>? 

Rev.  E.  Kernan  in  a  private  letter  ftavR— "  1  most  con- 
gratulate   you    on    the    unmistakable    rewAvft    701 
have  so  fearlessly  announced  of  cutting  off  disconi- 
teous  letters.    I  have  every  confidence  that  the  effect 
will  bo  just  what  yoo  say  In  your  note  on  the  letter  of 
*  Lex.' " 

H.  W.  J. — Send  vour  address. 

A.  L.  T.— There  are  2ii5  sheets  In  a   box  of  1  C  tinned 

Slates,  each  sheet  measuring  IS}   x  lOln.;  the  weight 
ilcwt. 

Brush.- No.  Schweinfurth  green  is  a  more  beautiful 
and  velvetv  pigment  than  Scheele's  green.  Equal 
parts  of  a  boiling  concentrated  solution  of  acetat«  of 
copper,  and  of  arscnious  acid  are  mixed,  and  when  the 
resulting  olive-preen  precipitate  is  boiled  in  the  liquor 
from  which  It  was  precipitated,  a  new  deposit  takes 
place  in  the  form  of  a  dense  granular  green  powder. 
It  is  also  readily  made  bv  adding  to  the  hoiliag 
solutions,  their  own  weight  0/  cold  water,  when,  in  the 
course  of  two  or  three  days,  ciystais  0/  Schweinfarth 
green  are  formed. 

Foretellino  Events.-"  W.  B."  draws  onr  attention 
to  a  prophecy  of  Zadkiel  In  relation  to  Louis 
Napoleon.  The  following  U  the  paraded  prophecy : — 
*'  Bat  let  him  not  dream  of  lasting  honour,  power, 
or  prosperity.  He  shall  found  no  dynasty,  he  abali 
wear  no  durable  crown,  but,  in  the  midst  ol  deeds 
of  blood  and  slaughter,  with  affrighted  Europe 
trembling  beneath  the  weight  of  his  daring  martial 
hosts,  he  descends  beneath  the  heavv  hand  of  fate." 
To  profess  to  tell  a  man's  future  by  the  light  of  the  stars 
In  such  vngue  language  as  this,  without  fixing  a  time 
for  THE  event  of  his  Life,  is,  to  our  minds,  pure  charla- 
tanism. This  prophecy,  asitwa8caUed,appearediDl853 
or  immediately  after  the  coup  ^e$aL  Nothing  could  be 
easier  than  to  intimate  in  loose  langnage  that  the  man 
whose  Imperial  career  began  in  violence  and  blood 
would  end  .lomo  time  or  another  iu  a  similar  fashion. 
This  miserable  prophecy  is  now  beiog  paraded  as  an 
advertisement.  But  the  impostor  does  not  state  a 
word  about  the  prediction  relating  to  the  Emperor 
which  appeared  In  his  Almanac  this  year.  *'  The  year 
1870,"  he  says,  "opens  favourably  for  the  imporial 
native.  In  March  he  finds  much  to  occnpyhim  witli 
the  matters  of  State.  In  June  he  is  troubled  by  th» 
press,  and  he  will  be  likely  to  meet  with  qnarreli, 
and  be  rather  suffering  in  the  head  and  brsio.  Sb 
Augast  he  increases  his  armies  and  will  be  tvB  ot 
warlike  dispositions,  and  if  at  war  he  will  gaia  s«4ne 
battle.  About  the  middle  of  October  he  will  have 
many  sudden  changes  favourable  to  his  wlshet*,  bat 
aboot  the  23rd  day  let  him  beware  0/  hurts  and 
accident.  This  year  is  prosperous  to  him  geucrRlly.'* 
Zadkiel  says  that  this  year  will  be  generally  pjos- 
poruus  to  the  Emperor,  whenjt  has  hitherto  been  the 
most  disastrous  year  of  his  life.  Wo  have  only  nity 
for  the  deluded  purchasers  and  readers  of  such  a 
miserable  publication. 

E.  MooBEY.— 1,  Lansdowne-forrace,  Wandsworth. 

T,  J.  C— We  have  nothing  whatever  to  do  with  tho 
prizes  offeied  by  the  now  absorbed  jonraal.  We 
expressed  oar  opinion  about  them  at  the  time.  It  Is 
also,  we  think,  useless  to  apply  to  any  one  else,  as  the 
proprietor  of  the  HfitUh  and  Foreign  MreKanie  was 
obliged  to  pass  through  the  bankruntcy  court.      # 

A  CLERGiTiAN  writes  us  a  touching  letter  in  roference 
to  hiy  rejdy  to  "  F.  F.  C."  He  says,  "  My  letter,  903, 
was  no  sooner  1>eyondmy  reach  than  I  wished  it  where 
it  ought  to  have  been  — behind  tno  tire.  However,  1 
still  hoped  the  yawning  waste-basket— the  dreaded 
enemy  of  so  many— might  get  tfl  H«  onr*»  a  friend." 
He  therefore  asks  pardon  of  If.  F.  C.  (see  "  Answers  to 
C.r.'e8poudenls,"r«  600),  for  any  ii..4su  ur  nt.tuuiu,. 
marks  he  mav  hu>  e  wTitten.  A  Clergyman  says :  "  li 
we  cannot  write  something  useful,  eucouraglug,  and 
kind,  it  were  far  bolter  not  to  wrile  at  all," 
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